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TUR ICHIDA CHATISHTIRISH ORQALI OLINGAN O‘RTA TOLALI
G‘O‘ZANING F, DURAGAY AVLODLARIDA MAHSULDORLIK VA
TOLA CHIQIMI O'RTASIDAGI KORRELYATSION BOG‘LIQLIK
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Annotatsiya. Ushbu maqolada o ‘rta tolali g ‘o ‘zaning F, duragay avlodlarida bir o ‘simlik mahsuldorligi va tola chigimi
o ‘rtasidagi korrelyatsion bog ‘liglik o ‘rganildi. Tadqiqotda tur ichida topkross usulida chatishtirish asosida olingan 9 ta F,
duragay kombinatsiyasi baholandi. Bir o ‘simlik mahsuldorligi va tola chigimi o ‘rtasidagi korrelyatsiya koeffitsienti barcha
kombinatsiyalarda musbat bo ‘lib, r=0,41-0,72 oralig ‘ida o ‘zgardi. Eng yuqori bog ‘liqlik S-6524 x 011592 (r=0,72) va
Buxoro-6 x 010888 (r=0,70) kombinatsiyalarida qayd etildi. Natijalar mazkur kombinatsiyalar yuqori mahsuldorlik va tola
chigimini birgalikda shakllantirish nuqtayi nazaridan seleksiya uchun maqbul ekanligini ko ‘rsatdi.

Kalit sozlar: Gossypium hirsutum L., Fy duragay, topkross, bir o‘simlik mahsuldorligi, tola chiqimi, korrelyatsiya,
seleksiya, xo ‘jalik belgilari.

Abstract. This article examines the correlation between single-plant productivity and fiber yield in F, hybrid generations
of medium-fiber cotton. The study evaluated 9 F; hybrid combinations obtained through intraspecific hybridization using the
topcross method. The correlation coefficient between single-plant productivity and fiber yield was positive in all combinations
and ranged from r=0.41 to 0.72. The highest correlation was observed in the combinations S-6524 x 011592 (r=0.72) and
Bukhoro-6 x 010888 (r=0.70). The results demonstrated that these combinations are suitable for breeding aimed at the
simultaneous improvement of high productivity and fiber yield.

Keywords: Gossypium hirsutum L., F, hybrids, topcross, single-plant productivity, fiber yield, correlation, breeding,
valuable agronomic traits.

Annomauyus. B dannoili cmamve usyuena KOppensayuoHHAs Cé53b Mexcdy npooyKmueHOCmuio 00HO20 PACMEHUS U 8bl-
xo0dom gonokHa y Fp 2ubpudnsix nokonenuil cpedHe8onoKHUCMO20 xaohuamHuka. B uccnedosanuu oyenenst 9 Fp 2ubpudnuix
KOMOUHAayull, NOTYUEHHbIX 8 pe3yivmame sHympusudosoti subpuduzayuu memodom monkpocca. Koappuyuenm xoppenayuu
Mexcdy npodyKmugHOCmblo 00H020 pACMEHUS U 8bIXO0OM BONOKHA 80 8CEX KOMOUHAYUSIX UMETl NOLOHCUMENbHOE 3HAUEHUE U
sapwuposan 6 npedenax r=0,41-0,72. Haubosnee 8bicoKas KOPPENAYUOHHAS C853b OmMeueHa y Kombunayuti S-6524 x 011592
(r=0,72) u Buxoro-6 x 010888 (r=0,70). [lonyuenHvle pesynbmamot hokasanu, 4mo OaHHble KOMOUHAYUU ABNAI0MCS NPUeM-

neMbimMu Onist cenekyuu ¢ mouxku 3peHuss CoBMecmHozo d)OpMLlpOSaHuﬂ 8bICOKOLL npo@ykmusr—locmu U 8bIX00d BOJIOKHA.

Knrwueswie cnosa: Gossypium hirsutum L., Fy 2ubpudst, monkpocc, npodykmusHocms 00H020 pacmeHust, 8b1X00 80710KHA,

KOppenayus, cenekyus, Xo3aUcmeeHHO YeHHble NPU3HAKU.

KIRISH

G‘o'za (Gossypium hirsutum L.) seleksiyasida yuqori hosildor-
lik bilan bir gatorda tola chigimi va tola sifat ko‘rsatkichlarini yax-
shilash muhim seleksion vazifalardan biri hisoblanadi. Bir o'simlik
mahsuldorligi, bir dona ko‘sakdagi paxta vazni, tola chigimi va tola
uzunligi g'o‘zaning gimmatli xo'jalik belgilarini belgilovchi asosiy
ko'rsatkichlar sifatida e’tiborga olinadi. Ushbu belgilar o‘rtasidagi
o‘zaro bog'liglikni aniglash seleksiya jarayonida magbul genotip
va duragay kombinatsiyalarni tanlash hamda ulardan samarali
foydalanish imkonini beradi.

Bir o‘simlik mahsuldorligi g‘o‘zaning hosildorligini belgilovchi
muhim belgilaridan biri bo‘lib, uning shakllanishida ko‘saklar
soni, bir dona ko‘sakdagi paxta vazni va boshqga hosil elementlari
muhim ahamiyat kasb etadi. Tola chigimi esa nav va duragaylar-
ning texnologik giymatini belgilovchi asosiy ko‘rsatkichlardan biri
hisoblanadi. Shu sababli ushbu belgilar o‘rtasidagi o‘zaro bog'lig-
likni o‘rganish yugori mahsuldorlik va tola chigimiga ega bo‘lgan
genotiplarni tanlashda muhim ilmiy-amaliy ahamiyatga ega.

G‘o'zaning gimmatli xo'jalik belgilarining irsiylanishi, o‘zgaruv-
chanligi va o‘zaro bog'ligligi bir gator olimlar tomonidan o‘rga-

nilgan. D.A.Musayev tomonidan g‘o‘zaning genetik kolleksiyasi
va undagi gimmatli belgilarni o‘'rganish bo‘yicha tadgiqotlar olib
borilgan [1]. N.G.Simongulyan g‘o‘zaning migdoriy belgilarining,
jumladan, bir o‘simlik mahsuldorligi va tola chigimining irsiylanish
xususiyatlarini tadqiq etgan [2].

S.Jurayev va boshqalar tomonidan G. hirsutum L. turi dura-
gaylarida tola uzunligi va tola chigimi belgilarining irsiylanishi
o‘rganilgan [3]. R.G.Kim va A.B.Amanturdiev esa F, duragay-
larda tezpisharlik bilan asosiy morfoxo‘jalik belgilarining o‘zaro
bog'ligligini tadqiq etgan [4]. O.X. Kimsanbayev tomonidan g'o‘za
duragaylarida tola chigimi masalalari o'rganilgan [5]. Shuningdek,
F, duragaylarda tola chigimini belgilovchi belgilar irsiylanishining
xususiyatlari ham aniglangan [6].

F, avlodi genetik jihatdan ajralish jarayoni faol kechadigan
bosgich bo‘lib, unda miqgdoriy belgilar bo‘yicha keng o‘zga-
ruvchanlik kuzatiladi. Mazkur avlodda belgilar o‘rtasidagi kor-
relyatsion bog'liglikni aniglash keyingi avlodlarda magsadli tan-
lash samaradorligini oshirish, shuningdek, bir nechta gimmatli
belgilarni o‘zida mujassamlashtirgan o‘simliklarni ajratib olish
imkonini beradi.
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Shunga ko'ra, tadgigotlarimizda tur ichida topkross usulida
chatishtirish orqali olingan o‘rta tolali g‘o'zaning F, duragay
avlodlarida bir o'simlik mahsuldorligi va tola chigimi o'rtasidagi
korrelyatsion bog'liglikni aniglash, uning yo‘nalishi va darajasini
baholash hamda seleksiya uchun magbul duragay kombinatsi-
yalarni ajratib olishga asosiy e’tibor qaratildi.

MATERIALLAR VA USULLAR

Tadqiqotlar G.hirsutum L. turiga mansub Sulton, S-6524
va Buxoro-6 navlari hamda g'o’za genofondida saglanayotgan
010888, 011482 va 011592 namunalaridan foydalanilgan holda
olib borildi.

Tadqgiqot materiallari topkross usulida chatishtirish asosida
olingan F, duragay kombinatsiyalaridan tashkil topdi. Tajribada
jami 9 ta F, duragay kombinatsiyasi, jumladan, F, Sulton x
011592, F, S-6524 x 011592, F, Buxoro-6 x 011592, F, Sulton
x 011482, F, S-6524 x 011482, F, Buxoro-6 x 011482, F, Sulton
x 010888, F, S5-6524 x 010888 va F, Buxoro-6 x 010888 kom-
binatsiyalari o‘rganildi.

Taqqoslash uchun andoza sifatida Andijon-36 navi olindi.
Duragay kombinatsiyalarida bir o‘simlik mahsuldorligi (g) va tola
chigimi (%) belgilari bo‘yicha kuzatuvlar olib borildi.

Belgilar o‘rtasidagi o'zaro bog'liglik korrelyatsiya koeffitsienti
(r) asosida baholandi. Korrelyatsiya koeffitsientining musbat
giymati belgilar bir yo‘nalishda o‘zgarishini ifodaladi. Bog'liglik
darajasi korrelyatsiya koeffitsienti giymatlariga asoslangan holda
baholandi. Statistik ahamiyat t-mezon orqali aniglandi.

NATIJALAR VA MUNOZARA

F, duragay kombinatsiyalarida bir o‘simlik mahsuldorligi va tola
chigimi o'rtasidagi korrelyatsion bog'liglik barcha kombinatsiyalar-
da musbat yo‘nalishda shakllanganligi aniglandi. Korrelyatsiya
koeffitsienti r=0,41-0,72 oralig‘ida o‘zgargan bo‘lsa, andoza
Andijon-36 navida r=0,37 ni tashkil etdi.

Eng yuqori korrelyatsion bog'liglik F, S-6524 x 011592 kom-
binatsiyasida gayd etilib, r=0,72 ni tashkil etdi. Mazkur kombinat-
siyada bir o'simlik mahsuldorligi 78,0 g, tola chigimi esa 39,7 %
bo'ldi. Korrelyatsiya koeffitsientining kvadrati r>=0,52 ni tashkil
etib, belgilar o‘rtasidagi bog'liglik yuqori darajada shakllangan-
ligini ko‘rsatdi.

F, Buxoro-6 x 010888 kombinatsiyasida ham yuqori musbat
korrelyatsiya kuzatilib, r=0,70 ni tashkil etdi. Ushbu kombinat-
siyada bir o‘simlik mahsuldorligi 79,5 g va tola chigimi 39,8 %
bo‘lib, mahsuldorlik bo'yicha eng yuqori ko'rsatkich gayd etildi.

F, duragaylarda bir o'simlikdagi mahsuldorlik va
tola chiqimi o‘rtasidagi korrelyatsion bog‘ligligi

qayd etildi.

Of'rtacha darajadagi musbat korrelyatsiya F, Sulton x 011592
kombinatsiyasida r=0,57, F, Sulton x 010888 da r=0,54, F, Buxo-
ro-6 x 011482 da r=0,46 va F, Buxoro-6 x 011592 da r=0,44 ni
tashkil etdi. F, S-6524 x 011482 kombinatsiyasida esa r=0,41
giymati gayd etilib, belgilar o‘rtasidagi nisbatan pastroq, ammo
musbat bog'liglik mavjudligi aniglandi.

Andoza Andijon-36 navida bir o‘simlik mahsuldorligi 70,5 g, tola
chiqimi 37,7 % va korrelyatsiya koeffitsienti r=0,37 ni tashkil etdi.
Demak, o'rganilgan F, duragay kombinatsiyalarining barchasida
mazkur ko‘rsatkichlar bo'yicha andozaga nisbatan yugoriroq
korrelyatsion bog'liglik shakllanganligi qayd etildi.

Tadqiqot natijalari F, duragay avlodlarida bir o'simlik
mahsuldorligi va tola chigimi o‘rtasida ijobiy bog'liglik mavjudli-
gini ko‘rsatdi. Korrelyatsiya koeffitsientining barcha kombinat-
siyalarda musbat bo'lishi bir o‘simlik mahsuldorligining oshishi
bilan tola chigimining ham ortish tendensiyasi mavjudligini
ko'rsatdi.

Biroq korrelyatsiya koeffitsientining kombinatsiyalar bo'yicha
turlicha bo'lishi mazkur belgilar o'rtasidagi bog'liglik duragay-
larning genotipik xususiyatlariga bog'liq holda shakllanishini
ko‘rsatdi. Shu sababli seleksiya jarayonida fagat bir o‘simlik
mahsuldorligining yugori giymatiga emas, balki uning tola chigimi
bilan birgalikda shakllanishiga ham e’tibor qaratish magsadga
muvofiq hisoblanadi.

F, $-6524 x 011592 kombinatsiyasida r=0,72 giymatining
qayd etilishi ushbu kombinatsiyada mahsuldorlik va tola chigimi
belgilarining birgalikda takomillashish imkoniyati yugori ekanligini
ko'rsatdi. Ushbu kombinatsiyada bir o‘simlik mahsuldorligi 78,0
g va tola chigimi 39,7 % ni tashkil etganligi mazkur xulosani
yanada asoslaydi.

F, Buxoro-6 x 010888 kombinatsiyasida esa bir o'simlik
mahsuldorligi 79,5 g va tola chigimi 39,8 % ni tashkil etib, r=0,70
darajasidagi yuqori musbat bog'liglik qayd etildi. Mazkur kom-
binatsiya mahsuldorlik va tola chigimining yuqgori ko'rsatkichlari
uyg‘unligi bilan seleksiya uchun alohida qizigish uyg‘otadi.

Umuman, olingan natijalar F, avlodida korrelyatsion tahlildan
foydalanish orqali keyingi seleksiya bosgichlari uchun gimmatli
genotiplarni dastlabki bosqichlarda aniglash imkoniyati mavjud-
ligini ko‘rsatdi. Aynigsa, yuqgori musbat korrelyatsiyaga ega
bo‘lgan S-6524 x 011592 va Buxoro-6 x 010888 kombinatsi-
yalaridan yuqori mahsuldorlik va tola chigimiga ega seleksion
1-jadval materiallarni ajratib olish uchun foydalanish

maqgsadga muvofiq hisoblanadi.
XULOSA

Bir o'simlik Tola Tur ichida topkross usulida chatishtirish
F, duragay o AN asosida olingan 9 ta F, duragay kombinatsi-
o R .
= kombinatsiyalari mahsusladorllgl, Ch'.,q/:m" r t yasida bir o‘simlik mahsﬁldorligi va tola chigimi
o‘rtasidagi korrelyatsion bog‘liglik barcha kom-
1 F, Sulton x 011592 75,0 39,0 0,57 | 4,81 | pinatsiyalarda musbat yo‘nalishda shakllan-
2 F,S-6524 x 011592 78,0 39,7 0,72 7,19 | ganligi aniglandi.
3 F_Buxoro-6 x 011592 710 383 0.44 3.39 Korrelyatsiya koeffitsienti r=0,41-0,72 ora-
2 ! . . : lig'ida o‘zgarib, eng yuqori giymatlar F, S-6524
4 | F,Sulton x 011482 78,2 396 | 067 | 625 | x011592 kombinatsiyasida r=0,72 va F, Bu-
5 F,S-6524 x 011482 69,8 37,9 0,41 3,12 | xoro-6 x 010888 kombinatsiyasida r=0,70 ni
6 | F,Buxoro-6x 011482 715 382 | 046 | 359 taer]k”setedst 4 x 011592 Kombinatsivasida b
, S- x ombinatsiyasida bir
7 | F,Sultonx 010888 725 385 | 054 | 445 | 5simlik mahsuldorligi 78,0 g va tola chigimi
8 F,S-6524 x 010888 75,5 39,2 0,62 | 547 | 39,7 %, F, Buxoro-6 x 010888 kombinatsiya-
9 F,Buxoro-6 x 010888 79,5 39,8 0,70 6,79 sida esa mos ravishda 79,5 g va 39,8 % bo'lib,
- yugori mahsuldorlik va tola chigimining magbul
10 Andoza Andijon-36 70,5 37,7 0,37 2,76 uyg'unligi gayd etildi.
tr=2,0

Shuningdek, F, Sulton x 011482 kombinatsiyasida r=0,67, F,
S-6524 x 010888 kombinatsiyasida r=0,62 giymatlari aniglandi.
Mazkur kombinatsiyalarda ham bir o‘simlik mahsuldorligi va
tola chigimi o'rtasidagi bog'liglik yuqori darajada shakllanganligi

Olingan natijalarga ko'ra, F, $-6524 x 011592
va F, Buxoro-6 x 010888 kombinatsiyalaridan yugori mahsuldorlik
va tola chigimini birgalikda shakllantirishga yo‘naltiriigan g‘o‘za
seleksiyasida magbul seleksion material sifatida foydalanish
mumkin.
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RANGLI TOLALI G'O‘ZANING F, DURAGAY O‘SIMLIKLARIDA
QIMMATLI-XO‘JALIK BELGILARINING O‘2ZGARUVCHANLIGI

Seitnazarova Tillaxan Yelmuratovna
O'simliklar genetik resurslari ilmiy-tadqiqot instituti, g.x.f.f.d., k.i.x.
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Annotatsiya. Maqolada rangli tolali g ‘o zaning F duragay o ‘simliklarida qimmatli-xo ‘jalik belgilarining o zgaruvchanligi
o ‘rganildi. Bir tupdagi ko ‘saklar soni, bir dona ko ‘sakdagi paxta vazni va tola chigimi bo ‘yicha variatsiya koeffitsiyentlari
aniqlandi. Ko ‘saklar soni 14,2-21,0 dona, bir dona ko ‘sakdagi paxta vazni 4,0~ 5,9 g, tola chigimi esa 35,0-37,8% oralig ‘ida
boIdi. Yuqori ko ‘rsatkichlarga ega F, duragay kombinatsiyalari keyingi seleksiya ishlari uchun ajratildi.

Kalit sozlar: rangli tolali g ‘o za, F_ duragaylar, ko ‘saklar soni, paxta vazni, tola chiqimi, o ‘zgaruvchanlik.

Abstract. The variability of valuable agronomic traits was studied in F hybrid plants of colored-fiber cotton. The number
of bolls per plant, boll cotton weight, and lint percentage were evaluated. The number of bolls ranged from 14.2 to 21.0, boll
cotton weight from 4.0 to 5.9 g, and lint percentage from 35.0 to 37.8%. Promising F, hybrid combinations were selected as
valuable sources for further breeding work.

Keywords: colored-fiber cotton, F, hybrids, number of bolls, boll cotton weight, lint percentage, variability.

Annomayus. Msyuena usmeHuusoCmb YeHHbIX XO3SLUCMEEHHbIX NpUsHaxos y pacmenuti F, zubpudos xnonuammuxa c
usemuwim 8onokHom. Onpedenenst nokasamenu Yucia Kopobouek Ha 0OHOM pacmeHuUl, MAccCbl XI0NKA-CbIPUA 8 0OHOU KOPO-
6ouke u sbixoda onokua. Yucno kopobouex cocmasuno 14,2-21,0 wm., macca xnonka-coipya 8 00Holl kKopobouke - 4,0-5,9 2,
8b1x00 8onokHa - 35,0-37,8%. Buidenenwl nepcnekmusHbie 2ubpudHsie KombuHayuu 0 danbHeliwell cenekyuoHHol pabomaol.

Kniouesvle cnosa: xnonuamnux ¢ ysemusim 60n0kHoM, F, 2ubpudei, uucno kopobouek, Macca xnonka-colpyd, 6bixod 60-

JIOKHA, UBMEHYUUBOCMb.

KIRISH

Jahon to‘gimachilik sanoatida tabiiy rangli tolali xomashyo-
ga talabning ortishi rangli tolali g‘o'za genotiplarini yaratishga
gizigishni kuchaytirmoqgda. Tabiiy rangli paxta tolasi bo'yash
jarayonida suv, energiya va kimyoviy moddalar sarfini kamaytirishi
bilan istigbolli xomashyo manbai hisoblanadi[1, 4, 5]. Gossypium
hirsutum L. turining genetik xilma-xilligi va tola rangining turli
shakllarda namoyon bo'lishi seleksiya uchun muhim manba his-
oblanadi [2, 3, 6]. G‘o‘zaning bir tupdagi ko‘saklar soni, bir dona
ko‘sakdagi paxta vazni va tola chigimi kabi hosil elementlarini
baholash yuqori hosildor va sifatli genotiplarni tanlash imkonini
beradi [7, 8]. F, avlodidagi o‘’zgaruvchanlik esa istigbolli o‘sim-
liklarni aniglash va keyingi avlodlarda magsadli seleksiya olib
borish uchun muhimdir.

Shu nugtai nazardan, tadgigotning magsadi rangli tolali g'o‘za-
ning F, duragaylarida ko‘saklar soni, bir dona ko‘sakdagi paxta
vazni va tola chigimi belgilarining o‘zgaruvchanligini aniglash
hamda istigbolli duragay kombinatsiyalarni ajratishdan iborat.

MATERIALLAR VA USLUBLAR

Tadqiqot materiali sifatida rangli tolali g‘o’zaning Gossypium
hirsutum L. turiga mansub rangli tolali namunalari ishtirokida
olingan 22 ta F, duragay kombinatsiyasi olindi. F, duragaylarining
gimmatli-xo‘jalik belgilarini baholashda bir tupdagi ko'saklar soni
(dona), bir dona ko‘sakdagi paxta vazni (g) va tola chigimi (%)

o‘rganildi. Standart nav sifatida C-6524 navidan foydalanildi. Bir
tup o'simlikdagi ko‘saklar soni har bir duragay kombinatsiyasiga
mansub hisobga olingan o'simliklardagi shakllangan ko'saklarni
sanash orqgali aniglandi. Bir dona ko‘sakdagi paxta vaznini
aniglash uchun har bir duragay kombinatsiyasidan yetilgan
ko‘saklar olinib, ulardagi paxta xomashyosi massasi gramm
hisobida aniglangan. Tola chigimi paxta xomashyosidagi tola
miqdorini ifodalovchi ko‘rsatkich sifatida baholandi va foizda
ifodalandi.
NATIJALAR VA MUNOZARA

Bir tupdagi ko‘saklar soni duragay kombinatsiyalari bo‘yicha
14,2-21,0 dona oralig‘ida o‘zgardi. Eng yuqori ko‘rsatkich - 21,0
dona — F, (G. hirsutum L. Xaki 313 x L-6) kombinatsiyasida
gayd etildi. Variatsiya koeffitsiyenti 10,5-25,1% oralig‘ida bo'lib,
eng yuqori o’zgaruvchanlik F, (G. hirsutum L. stonovilla 213 x
L-248) kombinatsiyasida kuzatildi.

Bir dona ko‘sakdagi paxta vazni 4,0-5,9 g oralig‘ida bo‘ldi. Eng
yugori ko‘rsatkich - 5,9 g - F, (G. hirsutum L. Cambodia 664 x
L-4) kombinatsiyasida aniglandi. Mazkur belgi bo‘yicha variatsiya
koeffitsiyenti 7,5-23,0% ni tashkil etdi.

Tola chigimi 35,0-37,8% oralig‘ida o‘zgardi. Eng yuqori
ko‘rsatkich - 37,8% - F, (G. hirsutum L. Cambodia 664 x L-4)
kombinatsiyasida qayd etildi. Eng past ko‘rsatkich— 35,0% — F3
(G. hirsutum L. Cobal T-16 x L-248) kombinatsiyasida kuzatildi.
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1-jadval
Rangli tolali g‘o‘zaning F, duragay o‘simliklarida gimmatli-xo‘jalik belgilarining o‘zgaruvchanligi ’
Bir t ‘simlikdagi Bir dona ko‘sakdagi s
T/r Ota-ona shakllari n k:‘[;;klsar son(: ; (:)oaxta 3;znid i LGS
X+£S S V% X+£Sx S V% X+Sx S V%
1 L-248 11 21+0,4 1,4 6,0 5,6+0,06 0,2 3,5 | 39,2404 | 1,6 4,0
2 L-1 12 | 18203 | 13 | 72 | 6,120,08 | 03 | 49 | 38,7¢04 | 1,5 | 3.8
3 L-2 13 19+0,3 1,1 5,0 5,9+0,05 0,2 33 | 40,1£0,5 | 1,8 4,4
4 L-3 14 32+0,3 1,2 3,7 5,8+0,05 0,2 34 | 39304 | 1,8 4,5
5 L4 15 | 20203 | 12 | 60 | 59+0,07 | 03 | 50 | 38,8+03 | 1,5 | 3.8
6 L-5 13 21+0,3 1,1 5,2 6,0+0,08 0,3 5,0 | 39.9+0,5 | 1,9 4,7
7 L-6 14 18+0,3 1,2 6,6 5,9+0,1 0,4 6,7 | 38,9£0,4 | 1,7 4,3
8 L-7 13 | 1802 | 09 | 50 | 58+0,1 | 04 | 6,8 | 402404 | 1,7 | 42
9 G.hirsutum L simpkins urg. 540 15 16+0,5 2,2 | 13,7 4,9+0,1 0,5 | 10,2 | 34,1£0,5 | 2,2 6,4
10 G.hirsutum L. stonovilla 213 12 | 19¢0,6 | 2,0 [ 11,0 | 51201 | 04 | 7.8 | 35,120,7 | 2,6 | 7.4
11 G.hirsutum L Cambodia 664 12 15+0,8 2,9 | 193 4,8+0,1 0,5 | 10,4 | 34,9+0,1 | 2,5 7,1
12 G.hirsutum L Kasch 11 19+0,8 2,9 | 15,2 4,9+0,1 0,6 | 12,2 | 35,4+0,9 | 3,1 8,7
13 G.hirsutum L Arkansas green lint (hairy) 11 19+0,6 2,2 | 11,5 4,7+0,2 0,7 | 14,8 | 36,1+0,8 | 2.9 8,0
14 G.hirsutum L Omad. 12 17+0,6 2,2 | 12,9 5,240,3 1,1 | 21,1 | 343+0,9 | 3,3 9,6
15 G.hirsutum L Cobal T-16 11 19+0,6 2,3 | 12,1 4,9+0,2 0,8 [ 16,3 | 33,5+1,0 | 3,6 | 10,7
16 G.hirsutum L. Nells Sellst 12 20+0,6 2,1 | 10,5 | 4,7+0,3 1,3 | 27,6 | 36,2+0,6 | 2,1 5,8
17 G.hirsutum L. Xaki 313 12 19+0,7 2,6 | 13,6 | 4,740,3 1,1 | 23,4 | 352+0,7 | 2,7 7,6
18 G.hirsutum L. Nankeen spot R2 11 18+0,5 1,9 | 10,5 4,8+0,4 1,5 | 33,3 | 353+0,8 | 2,8 7,9
19 G.hirsutum L.G hirsute 2-6-14 ware H 11 13 20+0,3 1,2 6,0 5,7+£0,06 | 0,3 52 | 39,2404 | 1,6 4,0
20 G.hirsutum L. 10 19+0,4 1,4 73 5,8+0,08 0,2 34 | 38,704 | 1,5 3,8
Duragay o‘simliklar
1 F.(G.hirsutum L. stonovilla 213 x L-248) 22 15,6£0,6 | 3,0 | 19,2 4,9+0,1 0,6 | 12,2 | 37,1£0,5 | 2,5 6,7
2 F.(G.hirsutum L Cambodia 664 x L-6) 21 17,7£0,6 | 3,1 | 17,5 5,1£0,1 0,7 | 13,7 | 37,3+0,5 | 2,6 6,9
3 F(G.hirsutum L Kasch x L-2) 22 16,2+0,6 | 2,8 | 17,2 5,3£0,1 0,9 | 16,3 | 36,6+0,5 | 2.7 7,3
4 B (G hirsutum L Atkanses green lint | 53 | 451406 [ 30 [ 198 | 51200 | 06 | 107 | 373205 | 28 | 75
(hairy) x Omad)
5 F.(G.hirsutum L Cobal T-16 x L-3) 22 149+0,6 | 29 | 19,4 | 4,8+0,1 0,5 | 10,4 | 36,9+0,4 | 2.1 5,6
6 F.(G.hirsutum L Kasch x Omad) 18 19,3£0,7 | 3,1 | 16,0 | 4,5£0,09 | 0.4 8,8 | 37,3£0,5 | 2,3 6,1
7 F.(G.hirsutum L Cambodia 664 x L-4) 20 18,5+0,5 | 2,6 | 144 5,940,2 1,1 | 18,6 | 37,840,3 | 1,6 4,2
8 F.(G.hirsutum L. Nells Sellst 50 x L-5) 12 15,240,8 | 3.0 20 4,7+0,08 0,3 7,5 | 37,4+0,5 | 1,7 4,5
9 F.(G.hirsutum L Kasch x L-2) 12 15,1+0,4 | 1,6 | 10,5 4,0+0,1 0,5 | 12,2 | 37,104 | 1,5 4,0
10 F.(G.hirsutum L. Xaki 313x L-1) 14 142+0,8 | 3,1 | 21,9 | 4,3+£0,2 0,9 | 209 | 37,3+0,4 | 1,7 4,6
11 F.(G.hirsutum L. Nankeen spot R2 x L-2) 15 19,240,7 | 3,0 | 15,6 5,0+£0,2 0,9 18 | 36,3+0,6 | 2,5 6,8
12 F.(G.hirsutum L Cobal T-16 x L-3) 15 19,240,5 | 2,1 | 10,9 | 4,4+0,1 0,5 [ 11,3 | 36,2+0,9 | 3.6 9,8
13 F.(L-7 x G.hirsutum L Cambodia 664) 14 145+0,6 | 2,5 | 17,2 | 4,4+0,1 0,7 | 159 | 36,0+0,5 | 2.2 6,0
14 F.(G.hirsutum L. Xaki 313 x L-6) 16 16+0,7 2,9 | 18,1 5,0+0,2 0,9 | 18,0 | 36,1+0,4 | 1.8 7,6
15 F.(G.hirsutum L Cobal T-16 x L-248) 12 14,3£0,6 | 2,3 | 16,0 4,7+0,2 0,8 | 17,0 | 35,01,2 | 4,2 12
16 F.(G.hirsutum L. Xaki 313 x L-6) 11 21+1,0 3,6 | 17,1 4,8+0,1 0,2 | 145 | 36,8+1,6 | 53 | 14,4
Iy || G Ll(l}f‘f_‘;t)e 2-6-l4wareH | | 5008 | 29 | 193 | 56503 | 1,1 | 196 | 374207 | 26 | 69
18 F.(G.hirsutum L. stonovilla 213 x L-248) 14 14,5409 | 3,5 | 25,1 5,240,3 1,2 | 23,0 | 36,7+0,7 | 2,7 7,3
19 F.(G.hirsutum L x 1L-248) 15 15,1+04 | 1,7 | 11,2 4,9+0,2 0,8 | 16,3 | 36,6+£0,6 | 2,6 7,1
20 | Fo(Ghirsutum hi‘i‘f;i%e)z'&” wareH |01 173005 | 19 | 109 | 4801 | 04 | 83 | 377204 | 18 | 47
21 F.(G.hirsutum L simpkins urg. 540 x L-6) 14 16,4£09 | 3.4 | 20,3 4,9+0,2 0,9 | 183 | 37,1x0,4 | 1,6 43
22 F.(G.hirsutum L. stonovilla 213 x L-248) 21 19,1£0,7 | 3,5 | 18,3 | 4,8+0,1 0,5 | 10,4 | 37,5+0,3 | 1,5 4,0
23 St. C-6524 10 18,6+0,7 | 2,4 | 12,9 5,6+0,1 0,4 7,1 | 37,804 | 1,3 3,4

Tola chigimi bo'yicha variatsiya koeffitsiyenti 4,2—14,4% oralig‘ida
bo'ldi.

F, (G. hirsutum L. Xaki 313 x L-6) kombinatsiyasi esa ko‘saklar
soni bo'yicha istigbolli manba sifatida ajratildi.

Olingan natijalar rangli tolali g‘o’zaning F, avlodida gimmat-
li-xo'jalik belgilarining keng fenotipik o‘zgaruvchanligini ko‘rsatdi.
Yuqori V% giymatlarining gqayd etilishi ayrim kombinatsiyalarda
belgilar bo‘yicha keng o‘zgaruvchanlik mavjudligini ko‘rsatib,
seleksiya uchun tanlash imkoniyatlarini kengaytiradi. Tadqiqot
natijalariga ko'ra, F, (G. hirsutum L. Cambodia 664 x L-4) kombi-
natsiyasi bir dona ko‘sakdagi paxta vazni va tola chigimi bo‘yicha,

XULOSA
Rangli tolali g‘o‘zaning F, duragaylarida gimmatli-xo‘jalik
belgilarining keng o‘zgaruvchanligi aniglandi. Ko'saklar soni
14,2-21,0 dona, bir dona ko‘sakdagi paxta vazni 4,0-5,9 g
va tola chigimi 35,0-37,8% oralig‘ida bo‘ldi. F, (G. hirsutum
L. Cambodia 664 x L-4) kombinatsiyasida bir dona ko‘sakdagi
paxta vazni (5,9 g) va tola chiqimi (37,8%), F, (G. hirsutum
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L. Xaki 313 x L-6) kombinatsiyasida esa ko‘saklar soni (21,0
dona) bo'yicha yuqori ko‘rsatkichlar gayd etildi. Mazkur kombi-

natsiyalar keyingi avlodlarda seleksiya ishlarini davom ettirish
uchun ajratilib olindi.

opsci1985.0011183X0025000500017x.

Vol. 136. P. 214-223. DOI: 10.1111/cote.12459.

ADABIYOTLAR
1. Kohel R.J. Genetic analysis of fiber color variants in cotton. Crop Science. 1985. Vol. 25. P. 793-797. DOI: 10.2135/cr

2. Wendel J.F., Grover C.E. Taxonomy and Evolution of the Cotton Genus, Gossypium. In: Fang D.D., Percy R.G. (eds.).
Cotton. Agronomy Monograph 57. Madison: ASA, CSSA, SSSA, 2015. DOI: 10.2134/agronmonogr57.2013.0020.

3. Gore M.A., Fang D.D., Poland J.A., Zhang J., Percy R.G., Cantrell R.G., Thyssen G.N., Lipka A.E. Linkage Map
Construction and Quantitative Trait Locus Analysis of Agronomic and Fiber Quality Traits in Cotton. The Plant Genome. 2014.
Vol. 7(1). P. 1-10. DOI: 10.3835/plantgenome2013.07.0023.

4. Madhu A. Naturally Colored Cotton: A Sustainable Innovation. In: Best Crop Management and Processing Practices
for Sustainable Cotton Production. 2024. DOI: 10.5772/intechopen.113290.

5. Tang A.Y.L., Kan C.-W. Non-aqueous dyeing of cotton fibre with reactive dyes: A review. Coloration Technology. 2020.

6. Naoumkina M.A., Hinchliffe D.J., Thyssen G.N. Naturally colored cotton for wearable applications. Frontiers in Plant
Science. 2024. Vol. 15. Article 1350405. DOI: 10.3389/fpls.2024.1350405.

7. Virk G., Snider J.L., Chee P., Virk S., Jones D. Impact of intra-boll yield components on lint production per boll and fiber
quality in advanced cotton breeding lines. Crop Science. 2024. Vol. 64. P. 126-140. DOI: 10.1002/csc2.21140.

8. Rao P.J.M., Gopinath M. Variability and association studies for yield and yield components in upland cotton (Gossypium
hirsutum L.) under red chalka soils. Electronic Journal of Plant Breeding. 2013. Vol. 4(1). P. 1093-1096.

UO’K: 633.511:631.41.3:575

d:]) https://doi.org/10.67048/qxju2026ai128iss7m952

G‘O‘ZANING GOSSIPIUM HIRSUTUM L. TURIGA MANSUB
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Yorqulova Muxlisa Xayrulla gizi, tadgiqotchi
PSUEAITI, Sirdaryo ilmiy-tajriba stansiyasi

Annotatsiya. Ushbu maqolada yangi yaratilgan F, avlodining tola sifat ko ‘rsatkichlari keltirilgan bo ‘lib, bunda asosiy
e'tiborni tola ip yigiruvchanlik koeffitsienti qaratilgan. Tola ip yigiruvchanlik koeffitsienti bo ‘yicha eng kichik ko ‘rsatkichlar
S-5707 x Sirdaryo-1 duragayida 140 diopozon eng yuqori ko ‘rsatkichlar esa Sirdaryo-1 x Guliston kombinatsiyasida 165 ni
tashkil etdi. F, duragay kombinatsiyalarda barchasi IV tipga javob berganligi aniqlandi.

Kalit sozlar: duragay, nav, tola sifati, mikroneyr, solishtirma uzilish kuchi, yuqori o ‘rtacha uzunlik, ip yigiruvchanlik

koeffitsienti.

Abstract. This article presents the fiber quality indicators of the newly created F, generation, focusing primarily on the
fiber yarn spinning coefficient. The lowest fiber spinning coefficient was 140 in the S-5707 x Syrdarya-1 hybrid, while the
highest was 165 in the Syrdarya-1 x Gulistan combination. It was established that all F, hybrid combinations corresponded

to type IV.

Keywords: hybrid, variety, fiber quality, microneur, specific breaking load, upper average length, spinning coefficient.

Aunnomayus. B dannoti cmamve npedcmasnenst nokasamenu Kauecmea 8o10kHa H08020 nokonerus F,, npu amom ocros-
Hoe gHUMaHue ydensemcs koapguyuenmy npsadunpbHocmu gonokHa. Camvle HU3Kue nokasamenu ho Koaguyuenmy npsouis-
Hocmu eonokHa 6euiu 'y 2ubpuda C-5707 x Ceipdapes-1, a camele évicokue nokasamenu cocmasuau y kombunatsiu Ceipoa-
pea-1 x I'ynucman. Yematnoenero, umo ece 2ubpudnvie kombunatsiu F, omeeuanu IV muny.

Knrwouessle cnoea: 2ubpud, copm, Kauecmao 80J10KHA, MUKPOHeEUp, YOeNbHAas pa3pbleHas HA2PY3KA, BEPXHAS CPEOHAs ONu-

Ha, Koaguyuenm npsadunpbHocmu.

KIRISH

Bugungi kunda jahonda paxta tolasini ishlab chigarish o‘rtacha
25 million tonna atrofida bo'lib, eng yirik ishlab chigaruvchilar:
Xitoy, Xindiston, AQSh, Braziliya va Pokiston mamlakatlariga
to‘g‘ri keladi. Oxirgi yillarda iglim o‘zgarishi, suv tanqisligi va
haroratning ortib borishi tufayli ayrim mamlaktlarda gishloq
xo'jalik ekinlarini hosildorligi pasayib bormoqgda. Paxtachilikda
hosildorlik va tola sifatining pasayishini asosiy sabablaridan biri,
turli abiotik omillar ta’siri bo‘lib, bunday omillar ichida asosiysi

dunyoda glabal xaroratning ortib borishi va suv resurslarini
kamayib borishi hisoblanadi. Bu omillar hosildorlik va tola sifatini
pasaytiradigan eng kuchli ekologik omillardan bo'lib, ertapishar,
yuqori tola sifatiga ega, hosildor, kasallik va zararkunandalarga
chidamli g'o‘za navlarini yaratish dolzarb hisoblanadi [8;9;10].
O'zbekiston seleksioner olimlari tomonidan tashqi stress
omillarga bardoshli va tola sifati jahon bozori talablariga javob
beradigan bir gancha g‘o‘za navlari yaratilib, ishlab chigarishga
joriy etilgan [1;2;3]. Jahon bozori asosan tola mikroneyriga katta
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jadval
Ota-ona shakllari va F, duragay kombinatsiyalarida tola sifat texnologiyasini ko‘rsatkichlari

Tir Kom:;';‘its‘ya Mst | Mic | Mat | UHML | UI- | SF | Str | Elg | Rd | +b | CGrd | TrCnt | TrAr | TrID | Amt | SCI

1 Guliston 6.7 | 42 [0.86| 3020 |83.8| 7.0 [325( 72 |79.1| 7.6 | 31-1 | 31 [029] 3 |595] 150

2 | Polytex Sirdaryo | 6.4 | 4.4 |0.85| 31.12 843 ] 6.9 [31.4| 82 [76.4| 84 | 31-1 | 38 [048| 3 |571]150

3 Sirdaryo-1 6.7 | 43086 2929 |84.1| 7.4 [33.0( 7.3 (73783 | 41-1 | 14 |0.14| 2 |565] 147

4 $-5707 6.6 | 44 (086 3036 |84.3| 7.4 [338( 72 (75681 | 312 | 48 |043| 4 [537]152

5 S-5712 64 | 42 (085 3122 858 6.9 [32.6] 7.9 |79.5| 74 | 31-1 | 39 |035| 3 [519] 162

6 Sirdaryo-Lx | 25 | 45 |0.87| 3152 |86.7] 5.9 [347| 65 |73.0| 77 | 412 | 43 |o61| 4 |555] 165
Guliston

7 | 8-5707 x Sirdaryo-1 | 7.1 | 4.6 |0.86 | 29.83 [833| 7.7 [31.9]| 8.1 [77.0] 7.8 | 312 | 35 [057| 3 |465] 140

g | S712xPolytex | 5ol 461084 3037 [86.1] 6.5 |355(104|748] 80 | 41-1 | 48 |056| 4 |538|164
Sirdaryo

e’'tibor qaratadi. Mikroneyr — tolaning chiziqli zichligi bilan o'zaro
bog'liq mikrogrammning dyuymga nisbatini, shu bilan birgalikda,
tolaning pishib yetilganlik darajasini ham belgilaydi. Shuningdek,
tolaning rangi va jinlashdan keyingi sifati bo'yicha tashqi ko'rinishi,
nugson va iflos aralashmalarning vaznli uzilishi (%), namlikning
vaznli nisbati (%) ham uning bahosiga katta ta’sir ko‘rsatadi [4;5].
MATERIALLAR VA USLUBLAR

Dala tajribasi 2025-yil PSUEAITI, Sirdaryo ilmiy-tajriba
stansiyasining o‘rta darajada (0.2-0.4%) sho‘rlangan turoq
sharoitida (76x24-1) o‘tkazildi. Tadgigot obyekti sifatida
g‘o'zaning G.hirsutum L. turiga mansub PSYEAITI va Sirdaryo
ITS dayaratilgan G.hirsutum L. turiga mansub sho‘rga bardoshli,
sermahsul yuqori tola sifati va chigimiga ega bo‘lgan g‘o‘zaning
“Guliston”, Poly tex Sirdaryo, Sirdaryo-1, S-5707 va S-5712 ular
ishtirokida navlararo chatishtirish natijasida olingan F, avlodidan
foydalanildi. Dala tajribasi “Dala tajribalarini o‘tkazish uslublari”
(2007) [6] boyicha olib borildi. Tola texnologiyasi “Poly tex Sirdaro”
paxta to‘gimachilik klasteriga garashli tekstil korxonasining sinov
laboratoriyasida Uster HVI Spectrum tola klassifikatsiyasi tizimida
tahlil qilindi [7].

NATIJALAR VA MUNOZARA

Mavsum yakunida har bir duragay kombinatsiyalardan
laboratoriya tahlili uchun namunalar terib olindi. Tola sifatini
aniglash magsadida namunalardan 100 grammli tolalar ajratildi
va HVI tizimida sinovdan o‘tkazildi. Tola sifatini belgilovchi
asosiy ko'rsatkich - tola mikroneyri (mic), yugori o‘rtacha uzunligi
(UHML), solishtirma uzilish kuchi, (Str), uzunlik bo‘yicha bir
xillilik indeksi (Unf), nur qaytarish koeffitsienti (Rd), va sarg‘ishlik
darajasi (+b) ko‘rsatkichlari tolaning yigiruvchanlik koeffitsientini
(SCI) ifodalaydi.

Solishtirma uzilish kuchi (Str) bo'yicha navlararo chatishtirishda
ishtirok etgan ota-ona shakllarda eng past ko‘rsatkich Poly tex
Sirdaryo navida 31,4 g.kuch/teks bo'lib, yuqgori ko‘rsatkich
S-5707 navida 33,8 g.kuch/teksni tashkil etdi. Yangi yaratilgan
duragaylarda ortacha ko‘rsatkich 31,9-35,5 g.kuch/teks orasida
joylashdi. Mikroneyr ko‘rsatkichi bo‘yicha ota-ona shakllarda
4,2-4,4 oralig'ida bo‘ldi, F, duragay kombinatsiyalarda mikroneyr
ko'rsatkichi o‘rtacha 4,5-4,6 ni tashkil etdi. Yuqori o'rtacha uzunlik
belgisi past ko‘rsatkich Sirdaryo-1 29,29 dyuym, yuqorisi S-5712
navida 31,22 dyuym tashkil etdi. Duragay kombinatsiyalarda
ushbu ko‘rsatkich bo‘yicha S-5707 x Sirdaryo-1 duragayida
29,83 dyuym, S-5712 x Poly tex Sirdaryo duragayida 30,37
dyuym, Sirdaryo-1 x Guliston 31,52 dyuym bo‘ganligi tahlil
natijalarida aniglandi.Uzunlik bo‘yicha bir xillik belgisi bo‘yicha
chatishtirishda ishtirok etgan navlarda 83,8-85,5 oralig‘ini tashkil
etib, duragaylarda o‘rtacha 83,3-86,7% oralig‘ida kuzatildi. Rd nur
gaytarish koeffitsienti bo‘yicha eng yuqori ko‘rsatkich Sirdaryo-1
x Guliston duragayida 86,7 foizni, past ko‘rsatkich esa S-5707 x
Sirdaryo-1 kombinatsiyasida 83,3 foizni tashkil etdi. Sarg‘ishlik
darajasi (+b) ko‘rsatkich ota-ona shakllarda 7,4-8,4 oralig‘ida
bo'ldi.F, duragay kombinatsiyalarda o‘rtacha 7,7-8,0 orasida
joy egalladi.

XULOSA

Biz tola sifatini baholashda asosiy e’tiborni tolaning ip
yigiruvchanlik koeffitsientiga garatdik. Ajratib olingan F, duragay
kombinatsiyalarda tola ip yigiruvchanlik koeffitsienti bo‘yicha
eng kichik ko‘rsatkichlar S-5707 x Sirdaryo-1 duragayida 140
diopozon eng yuqori ko‘rsatkichlar esa Sirdaryo-1 x Guliston
kombinatsiyasida 165 ni tashkil etdi. F, duragay kombinatsiyalarda
barchasi IV tipga javob berganligi aniglandi.

— Toshkent. 2018. — S. 86-88.

9. https://lwww.agro.uz/paxtachilik-boshgarmasi/?utm
10. https://api.scienceweb.uz/storage/publication_files/
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YANGI MIKROELEMENTLI O‘G‘ITLARNI QO‘LLASH ME’YORLARI
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Farg‘ona davlat universiteti

Annotatsiya. Ushbu maqolada yangi mikroelementli o ‘g ‘itlarni qo ‘llash me’yorlarini “S-8296” navli g ‘o ‘za o ‘simligining
paxta xosiliga ta’siri bo‘yicha Paxta seleksiyasi, urug‘chiligi va yetishtirish agrotexnologiyalar ilmiy-tadqiqot instituti
Farg‘ona ilmiy-tajriba stansiyasi tuproqlari sharoitida olib borilgan tadqiqotlardan olingan natijalar yozilgan. G ‘o ‘za
navlarining paxta xosilining yuqori bo ‘lishi bir qator omillarga bog ‘liq bo‘lib, eng avvalo, har bir navning o ziga xos
biologik xususiyatlari muhim rol o ‘ynaydi. Ushbu agrotexnologiyalar g ‘o ‘zani yaxshi o ‘sishiga, hosil elementlarini ko ‘proq
shakllanishiga va paxta hosili salmog ‘i hamda sifatini oshirishga qaratilgan. Respublikamiz qishloq xo ‘jaligining paxtachilik
sohasida ham mikroelementli o ‘g ‘itlardan foydalanish hamda o ‘simlikni bargidan suyuq azotli o ’g ‘itlar bilan oziglantirishning
samarali usullarini ishlab chiqish dolzarb yo ‘nalish hisoblanadi.

Kalit so zlar: Paxtachilik, g ‘o ‘za, bargi orqali oziglantirish, fenologik kuzatuv, tuproq unumdorligi, mikroelementli suyuq
o‘g‘itlar, fotosintez jarayoni, qaytariqlar, “Avangard star”, “Avangard azot+mikro”, hosildorlik.

Abstract. This article presents results from research conducted at the Fergana Experimental Station of the Scientific
Research Institute of Cotton Breeding, Seed Production, and Cultivation Agrotechnologies regarding the impact of application
rates of new micro-nutrient fertilizers on the yield of the «S-8296» cotton variety. High cotton yields depend on a number of
factors, with the specific biological characteristics of each variety playing a primary role. These agrotechnological practices
are aimed at promoting vigorous cotton growth, increasing the formation of fruiting elements, and enhancing both the quantity
and quality of the cotton harvest. Developing effective methods for utilizing micro-nutrient fertilizers and applying liquid
nitrogen fertilizers via foliar feeding represents a crucial area of focus within the country’s cotton-growing sector.

Key words: Cotton growing, cotton plant, foliar feeding, phenological observation, soil fertility, liquid fertilizers with
microelements, photosynthesis process, replications, «Avangard Star», «Avangard Nitrogen+ Micro», yield.

Annomauusa. B cmamve npedcmasnenvi pesynbmamot ucciedosanuli, hposedenHulx Ha PepzaHcKoll onvimHOU cmaHyuu
Hayuno-uccnedosamenbckozo uHcmumyma cenekyuu, cemeHo8o0cmaa u azpomexHon02ull 8bIpaujuaHust XA10NUamHuKd, Ka-
CAroWUXCs GNUSHUS HOPM BHECEHUs HO8bIX MUKpOYJobpeHull Ha ypoxcatinocms copma xaonuamuuka «C-8296». Buicokas
YPOXHCAtiHOCMb XONUAMHUKA 3agucum om psada ¢pakmopos, cpedu KOmopvlx NepeocmeneHHyIo poib Uzparm GuonozuuecKue
ocobeHHOoCcmuU KOHKpemHozo copma. [lanHvle azpomexHuueckue npuembl HanpasieHvl Ha CMUMyIUpo8aHue akmugHo2o pocma
XNIONUAMHUKA, YCUNEHUe 00pa3o8anusi N0008bIX NEMEHMO08, d MAKHCE HA NOBbIUEHUE KONUUECMBAd U Kauecmed ypoxcas.
Paspabomxka a¢ppexmusHbix memodog npumeHeHus MUKpoyooOpeHuUll U UCNONb308AHUS HCUOKUX a30MHblX YOobpeHull 0/s

BHEKOPHEBOL NOOKOPMKU A8NIEMCA 8aXCHOU 3adaueti 01 X0NKOBOOUECKOL OMpacau CMpaHol.
Knrouegwle cnosa: Xnonkoeodcmaeo, x10nuamHuk, 8HEKOpHe8As NOOKOPMKA, peHonozuueckue HabnodeHus, hiodopodue
nouswl, xHcuokue yoobpeHus ¢ MUKpoaiemeHmamu, npoyecc pomocunmesa, nosmopHocmu, «Asanzapd Cmap», «Asanzapd

Asom+ Mukpo», ypoxcatiHocms.

KIRISH

Qishlog xojaligi ekinlari atrof-muhitning turli xil salbiy ta’sirlariga
uchraydi, ulardan eng xavflisi abiotik stress hisoblanadi. Abiotik
stress, aynigsa, qurg‘oqchilik, global migyosda qishloq xofjaligi
ishlab chigarishining pasayishiga sabab bo'lib, hosildorlikka
katta zarar yetkazadi. Iglim o‘zgarishlari tufayli qurg‘oqgchilikning
chastotasi va davomiyligi ortib bormoqgda, bu esa tuproqgdagi suv
resurslarining kamayishiga, minerallarning yomon o‘zlashtirilishiga
va o‘simliklarning o‘sishi hamda rivojlanishining cheklanishiga
olib keladi. Tadgiqotlar shuni ko‘rsatadiki, abiotik stress ta’sirida
ekinlarning hosildorligi 70% gacha kamayishi mumkin, bu esa
ozig-ovgat xavfsizligiga jiddiy xavf tug‘diradi.

Qurg‘oqchilik sharoitida o‘simliklarning normal fiziologik
jarayonlari buziladi, transpiratsiya va fotosintez jarayonlari izdan
chigadi, ogibatda o‘simliklarning o‘sishi sekinlashadi va hosil
sifati yomonlashadi. Ushbu jarayonlarni yumshatish magsadida
seleksionerlar va biotexnologlar qurg‘oqchilikka chidamli
navlarni yaratish ustida izlanishlar olib bormogdalar. Biroq,

genetik jihatdan moslashgan navlarni yaratish uzoq muddatli
va murakkab jarayon bo'lib, katta resurslar va vaqt talab giladi.
Shu sababli, ilmiy jamoalar muqobil yondashuvlar, jumladan,
fiziologik faol moddalardan foydalanish, ekinlarni agrotexnik
jihatdan optimallashtirish va stressga chidamli gormonlar
hamda biostimulyatorlarni qo‘llash orqali qurg‘oqchilik sharoitida
ekinlarning bargarorligini oshirish yo'llarini iziamoqda.

G‘o‘zaning gullash darajasini tezlashtirish magsadida mineral
o‘gitlarning N180, P125, K90 kg/ga me’yorida qo‘llanishi bilan
birgalikda, suyug NPK va mikroelementlar to‘plamini barg orqali 3
marta qo‘llash zarurligi aniglangan. Ushbu usul g‘o‘zaning o‘sishi
va rivojlanishini jadallashtirib, gullashni tezlashtirishga hamda
hosildorlikni oshirishga ijobiy ta’sir ko‘rsatadi. [1]

G'‘o‘za hosil tuguncha hosil bo‘lishini oldini olishda agrotexnik
tadbirlar bilan birga, go‘shimcha tarzda o‘simlikning bargi orgali
oziglantirish yaxshi samara beradi. Tadgiqotlar shuni ko‘rsatdiki,
shonalash davrida barg orgali O‘’zgumi va Bioenergo bioo‘g'itlarini
go‘llash ijobiy natijalar bergan. Ozgumi va Bioenergo bioo‘g'itlari
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1-jadval
Mikroelementli o‘g‘itlarni paxta hosiliga ta’siri. 2025 yil.
i Tajriba varianlari TR I E | Birkouak | Kochatson, | Hagaly bosl, | Fardl
1 Nazorat 253 251 5,0 113,4 32,2 -
2 Andoza(Unversal) 3 marta 268 278 5,5 115,1 36,5 43
3 Avangard (start) | marta 280 278 5,6 114,6 34,7 2,5
4 Avangard (start) 2 marta 272 270 5.4 115,3 37,0 4.8
5 Avangard (start) 3 marta 296 289 5,9 117,4 39,8 7,6
6 Avangard (start) 3 marta dozasi ko’proq 261 272 53 116,3 39,5 7,3
7 Avangard azot+mikro 1 marta 264 270 53 114,5 34,1 1,9
8 Avangard azot+mikro 2 marta 272 284 5,6 114,3 37,2 5,0
9 Avangard azot+mikro 3 marta 297 299 6,0 116,2 39,6 7.4
10 Avangard azot+mikro 3 marta ko’proq 274 268 54 116,1 39,4 7,2

quyidagi me’yorda go‘llanilgan dastlabki chinbarg davrida—5I/ga
Shonalash davrida — 6-7 I/ga Bu usul g‘o‘za o'simligining o'sishini
kuchaytirgan hosil tuguncha hosil bo‘lishini kamaytirgan.[3]

Sh.Karimovning ta’kidlashicha, Obereg, Natriy gumat va
Fitovak stimulyatorlarining g‘'o’zada qo‘llanishi uning barg soni
va yuzasining ortishiga olib kelgan. Natijada, bu o‘zgarish
fotossintez jarayonining yaxshilanishiga ijobiy ta’sir ko'rsatgan,
bu esa g‘ozaning vilt kasalligiga garshi chidamliligini oshirgan.
Shuningdek, bu holat paxta hosilining 7,3-13% ga ortishiga sabab
bo‘lgan. Bu tadqiqotlar stimulyatorlarning g‘o‘zaning umumiy
sog'‘lomligini va hosilini oshirishdagi ahamiyatini ko‘rsatmoqda.[4]

Chet el adabiyotlar tahililiga ko‘ra El-Tanahy A.M.M., Sami
H.Mahmoud, Mohamed S.A., Abd Elwahed va Dina M.Salamaning
[5] olib borgan tadgiqotlarida bargidan oziglantirish orgali kaliyli
o‘g‘itlarning go‘llanilishi o'simlik barglarida kation va anionlarning
tarkibiy o‘zgarishlariga sezilarli ta’sir ko‘rsatdi. Aynigsa, K,PO,,
K,SO, va KNO, ishlatilganda, o'simlik barglarida kaliy migdori
nisbatan yuqori bo‘lishi kuzatildi. Umuman olganda, turli kaliy
manbalari 0‘ziga xos yuvilish darajalariga ega bo'lib, bu ularning
barglarda saglanish gobiliyatiga va natijaviy oziq moddalarning
o‘zlashtirilishiga bog'liq bo‘ldi. Tukey HSD testi natijalari shuni
ko‘rsatdiki, ishlatilgan o‘g'it turlari va vaqt omili o'simlikdagi kaliy
va anion tarkibiga ta’sir ko'rsatgan. Shu bois, kaliyli o‘g‘itlarning
tanlanishi va ularning samaradorligini oshirish magsadida optimal
go‘llash usullarini aniglash muhim ahamiyat kasb etadi.

MATERIALLAR VA USLUBLAR

Dala tajribalari Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalar ilmiy-tadgiqot instituti Farg‘ona ilmiy-tajriba
stansiyasida 2025-yilda bajarilgan bo‘lib, tajribada andoza
variantiga Universal hamda Avangard (start), Avangard
(azot+mikro) mikroelementli suyuq o'g‘itlaridan foydalangan holda
10 ta variantdan iborat, 3 yarusda, 3 gaytariqda joylashtirilib, kichik
maydonchalarda S-8296 g‘o‘za navi ekildi.

Bunda dala tajribalari uchun “SWISSAGRO» MCHJda
ishlab chigrilayotgan mikro va makroelementlar bilan boyitilgan
murakkab mikroelementli o‘g‘itlardan “Avangard-star” va
“Avangard azot+mikro” nomli yangi mikroelementli suyuq
o'‘g‘itlaridan foydalandik.

Avangard-Start, RK (Azot-100g/l, Fosfor-70g/I, Kaliy-20g/l,
Kalsiy-10g/I, Temir-10g/l, Marganes-5g/I, Bor-5g/I, Rux-5g/I,
Kobalt-0,1g/l, Molibden-0,5g/1, Mis-2g/l,) Ekinlarini unib chigishini
8-10% ga oshiradi, rivojlanishini tezlashtiradi, nogulay ob-havo
sharoiti va zararli organizmlarga chidamliligini hamda hosildorlikni
oshiradi.

Avangard Azot+Mikro, RK (N-300g/l, SO.-26 g/I, MgO-10g/l,
B-0,5g/l, Fe-0,3g/l, Mn-4g/l, Cu-1g/l, Zn-0,3g/l, Mo-0,1g/l, Co-
0,01g/1) Ekinlarini unib chigishini 8-10% ga oshiradi, rivojlanishini
tezlashtiradi, noqulay ob-havo sharoiti va zararli organizmlarga

chidamliligini hamda hosildorlikni oshiradi.

Tadgiqotlarga ko‘ra, mineral o‘g‘itlar tuproq ostidan berilgan
holda go‘shimcha barg orqali oziglantirishda mikroelementli
o‘g‘itlarni qo‘llash muddat va me’yorlarining;

- o'simlikning o'sishi va rivojlanishiga;

- g'o‘zaning barg yuzasi, quruq massasi va fotosintez mahsul-
dorligiga;

- hosil elementlarini, shakillanishi va to‘kilishiga ta’siri aniglandi,

- o'simlikning gullash dinamikasi jadvallar asosida tahlil gilindi.

NATIJALAR VA MUNOZARA

G‘o‘zaning bargidan mikroelementli suyuq o‘g'itlari ishchi
eritmasini sepish birinchi tajribasi o'simlikning chinbarg chigarish
davrida 24.05.2025-kuni qo‘l apparati aftomaks yordamida
go'yildi. Tajribadagi kuzatuvlarda g‘o‘zalarni shonalash va gullash
davri 13-18 iyun kunlaridan boshlanganligi aniglandi. G‘o‘zaning
bargidan mikroelementli suyuq o‘g‘itlari ishchi eritmasini sepish
(2-tajriba) 20.06.2025 kuni, uchinch tajriba 05.07.2025 amalga
oshirildi. Tajriba variantlarida belgilangan tartibda me’yorlarda
gektariga 500 litr suv hisobida ishchi eritma tayyorlanib sepildi.

Fenologik kuzatuvlar davomida, mikroelementli o‘gfitlari 3
marotaba qo‘llangan variantlarda o‘simliklarning umumiy holati
yaxshilandi, bu esa hosil shoxi va shonalar sonining ko‘payishiga
olib keldi. Mikroelementli o'g‘itlari yordamida g'o‘zaning fotosintez
jarayonini yaxshilash, uning rivojlanishini tezlashtirishga yordam
berdi, natijada hosildorlikni oshirishga imkon yaratdi. Bu holat, o'z
navbatida, gishlog xo‘jaligi ishlab chigarishining samaradorligini
oshirishga va iglim o‘zgarishlari kabi abiotik stresslar ta’siriga
qgarshi turishga imkon beradi.

Mikroelementli o‘g‘itlarning g‘o‘za hosildorligiga ta’siri 2025-
yil davomida gaytariglar kesimida o‘rganilganda nazorat varianti
asosiy solishtirish mezoni bo'lib, unda o‘rtacha hosil 32,2 s/ga
ni tashkil etgan. Bu ko‘rsatkich tajriba maydonida tabiiy sharoit
va 0'git go‘llanilmagan holatda olingan natija hisoblanadi. Shu
sababli keyingi barcha variantlar aynan shu nazoratga nisbatan
baholangan. Mikroelementli o‘g‘itlar go‘llanganda hosildorlik
deyarli barcha holatlarda oshgan va yillar kesimida ham ijobiy
natija saglangan.

XULOSA

Tadgiqot natijalari g‘o'za o'sishini va hosildorligini yaxshilash
uchun fiziologik faol moddalar, mikroelementli suyuq o‘d‘itlari
qo'llanilishini samarali usul sifatida ko‘rsatadi. “Avangard start”
va “Avangard (azot+mikro)” mikroelementli o'g‘itlari o‘simlikning
o‘sish jarayonlarini jadallashtirib, hosilni yuqori darajada
oshirishga sababchi bo‘ladi. Bunday yondashuvlar qurg‘oqchilikka
chidamli g‘o'za navlarini yaratishda go‘llaniladigan genetik va
agrotexnik yondoshuvlar bilan birga, hosildorlikni oshirishda
samarali natijalar berishi mumkin.

Mikroelementli o‘gfitlarni gqo‘llash g‘o‘za hosildorligini sezilarli

Ne7 [128], 2026 I 11



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

darajada oshirdi. Eng yuqori natija Avangard start preparatini
3 marta qo‘llash variantida kuzatilib, haqiqiy hosil 39,8 s/ga ni
tashkil etdi va nazoratga nisbatan 7,6 s/ga yuqori bo‘ldi. Avangard
azot+mikro preparatini 3 marta qo‘llash variantida esa hosildorlik

39,6 s/ga ga yetib, nazoratdan 7,4 s/ga yuqori natija qayd etildi.
Shuning uchun, fiziologik faol moddalar, mikroelementli o‘g‘itlari
yordamida g‘o‘za hosilini yaxshilash, qurg‘oqchilikka chidamli
ekinlarni rivojlantirishda muhim rol o‘ynashi mumkin.

xo'jaligi. Toshkent, 2018. B 41-42.

Group); London B 26574.

70-75 betlar.
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G‘O‘ZANING QIMMATLI XO‘JALIK BELGILARIGA EKINLAR
URUG'IGA FOSFOR PARCHALOVCHI BAKTERIYALAR VA
FOSFORLI O‘G‘IT ME’YORLARINING TA’SIRI

Nurmatov Umarali Djumaboyevich
https://orcid.org/0009-0008-8556-3836
Samargand davlat veterinariya meditsinasi, chorvachilik va biotexnologiyalar universitetining Toshkent filiali tayanch doktoranti
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Paxta seleksiyasi, urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy tadqiqot instituti katta ilmiy xodimi, g.x.f.d.
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Annotatsiya. Maqolada tipik bo‘z tuproglari sharoitida o ‘tmishdosh ekin sifatida ekilgan ko‘p yillik yem-hashak
ekinlaridan beda, esparset hamda qizil sebargani urug ‘iga fosfor parchalovchi bakteriyalar qo ‘llanilgan va qo ‘llanilmagan
fonda g ‘o ‘zaga qo ‘llanilgan fosforli o ‘g ‘it me yorlarini tola chiqishi va 1000 dona chigit vazniga tasiri bo ‘yicha ma’lumotlar
keltirilgan.

Kalit so zlar: beda, esparset, qizil sebarga, fosforli o ‘g ‘itlar, bakteriyalar, g ‘o za, tola chiqishi, 1000 dona chigit vazni.

Abstract. The article provides data on the effect of phosphorus fertilizer application rates for cotton-under conditions with
and without the application of phosphorus-solubilizing bacteria to the seeds of perennial foroge crops (alfalfa, sainfoin and
red clover) grown as preceding crops in typical sierozem soil conditions-on lint turnout and 1000-seed weight.

Keywords: alfalfa, sainfoin, red clover, phosphate fertilizers, bacteria, cotton plant, lint turnout, 1000-seed weight.

AnHomauua. B cmamwse npugedenst dauHble 0 8NUSHUU HOpM (POChOpHBbIX YOObpeHUll, NpuUMeHIeMbIX NOO XJONUAMHUK
Ha hoHe ucnons306anus u 6e3 Uchons308anus (Gocpopopacmeoparowux bakmepull npu 06pabomre cemMsH MHO20JEMHUX
KOpMOBbLX KYNsmyp ( IoyepHd, Ichapyema u KpacHozo Kaeeepa) 8030ebl8aeMblx 8 Kauecmeae npedulecmeeHHUKO8 8 YCI08USIX
MUNUYHBIX Cepo3emos, Ha 8bixod sonokHa u maccy 1000 cemsn.

Knrwuessle cnoea: noyepua, scnapyem, kiegep KpacHulil, pocopHuie y0obperus, 6akmepuu, X10NUAmMHUK, 8bIX00 80-

noxHa, macca 1000 cemsH.

KIRISH

Dunyoda g‘o‘za asosan tolasi uchun parvarishlanadi. Shu
boisdan ham paxta hosili yetishtirishda nav tanlashdan boshlab
har bir go‘llanilgan agrotexnologik tadbirlar tola hosilini oshirishga
garatiladi.

Madaniy g‘o‘za formalarida tolaning chigishi 20-50% atrofida
o‘zgarib turadi. Ishlab chigarish sharoitida tolaning chiqishi 3 ta
kategoriyaga bo'lish gabul gilingan: tola chigishi 30%dan kam
bo‘lsa past, 30-33% bo‘lsa o‘rtacha, 33%dan yuqori bo‘lsa yuqori
hisoblanadi [1].

Tola chigimi murakkab belgi bo‘lib, bir nechta tarkibiy
elementlardan tashkil topgan va ular bilan uzviy bog‘liq. Xususan,
tola chigimi — chigitning yirikligi hamda og'irligi bilan bir gatorda
undagi tolalar soni va og'irligiga, ya’ni tola indeksiga bog‘lig. Tola
indeksi esa o'z navbatida chigitning yuzasida joylashgan tolalar
soni va uning og'irligi bilan ifodalanadi [2].

G'‘o'zada chigitning yirik yoki mayda bo'lishi nav biologiyasi,
yetishtirish sharoiti, go‘llanilgan agrotexnik tadbirlariga bog‘liq.
Chunki, agrotexnik tadbirlar, xususan oziglantirish, tuproq
namligi, ko‘chat galinligi va boshqa tadbirlar belgilangan tartibda
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o‘tkazilishi g‘o’zaning meyorida o'sib rivojlanishi bilan birga 1000
dona chigit vazni va tola chigishi ham yaxshilanishiga xizmat
giladi.

F.Xasanova, B.Niyozaliyev, B.Tillabekov, Sh.Abdualimov [3;
6-b] larni fikricha, chigit unib chiggan maydonlarda nihollar ildiziga
alohida etibor berish zarur. Shu sababli nihollarni ozuga moddalar
bilan yaxshiroq ta’'minlash va rivojlanishini tezlashtirish magsadida
kultuvatsiya bilan birgalikda gektariga sof holda 50 kg azotli o'g'it
(150 kg/ga) yoki mochevena (110 kg/ga) chirigan va quriq go‘ng
bilan dalaga solinishi yaxshi samara beradi.

A.Butayarov [4; 74-76-B] ni ma’lumotlariga ko‘ra ko‘p hollarda
umumiy fosforning migdori umumiy azotning migdoridan ko‘p
bo'ladi, tuprogning yuqori gatlamlarida uning migdori o‘rtacha
0,1%-0,2% ni tashkil etadi.

A.Bairov [5; 71-72-B] ning Toshkent viloyatining eskidan
sug'‘oriladigan tipik bo‘z tuproglarida “g‘o‘za-kuzgi bug‘doy” ( 2-yil
g‘o'za, 1-yil kuzgi bug‘doy) tizimida olib borilgan tadgiqotlarida
meneral va organik o‘g‘itlarni birgalikda qo‘llash g‘o‘za va kuzgi
bug‘doy tomonidan oziga elimentlarning o‘zlashtirilishiga ijobiy
ta’sir qilashi va oziga elementlari ekinlarni vegetativ va generative
organlari tagsimlanishi hamda ular orasidagi nisbatlarning
buzilishiga olib kelishi aniglandi.

M.Mashrabov va M.Hayitov [6; 12-13-B] larni fikricha o‘simliklar
ozuglanishida azotdan kiyingi ikkinchi o‘rinda fosfor egallaydi.
O'simlikning o'sishi-rivojlanishi tuprogdagi harakarchan shakldagi
fosfor migdoriga ko'p jihatdan bog'liq bo‘ladi.

Demak, tadgiqotlarda o‘rganilayotgan xar ganday omillarni
paxtaning barcha xususiyatlariga xususan, gimmatli xo‘jalik
belgilariga ta’sirini o‘rganish xar tomondan muxim axamiyat
kasb etadi.

MATERIALLAR VA USLUBLAR

Yugqoridagilarni inobatga olgan xolda, 2 yil parvarishlangan
ko‘p vyillik dukkakli yem-hashak ekinlari beda, esparset, gizil
sebargani urug‘iga fosfor parchalovchi bakteriyalar bilan ishlov
berilgan hamda beriimagan fonlarda parvarishlanib haydalgan
fonlarda fosforli o‘g‘it meyorlarini paxtani bir ko‘sak paxta
vazni, tola chigishi va 1000 dona chigit vazniga ta’siri bo‘yicha
PSUYEAITI markaziy tajriba xo'jaligi dalalari tipik bo‘z tuproglar
sharoitida 2021-2025 vyillarda tadgiqgotlar olib borildi.

Dala tajribalarini joylashtirish, fenologik kuzatuvlar olib borish
“Dala tajribalarini o‘tkazish uslublari” [7] va “Metodika polevogo
opita” [8] uslubiy go‘llanmalariga asosan olib borildi.

NATIJALAR VA MUNOZARA

Olib borilgan tadgiqotlarda 2-yil parvarishlangan dukkakli
yem-hashak ekinlari beda, esparset, gizil sebarga ekinlari ta’siri
g‘o‘za parvarishlashning 1-yilida sezilarli bo‘lmadi. Jumdaladan,
beda urug‘iga ishlov berilmagan va fosforli o'g'it qo‘llamasdan
parvarishlangan nazorat (madan o'g‘itlari N, K,,, kg/ga)
1-variantda o‘rtacha bir ko‘sak paxta vazni 4,53 g ni, tola chigimi
33,1 %ni, 1000 dona chigit vazni esa 128,0 g ni tashkil qildi.
Ma'dan o‘giitlar N, P, K., kg/ga qo‘llanilgan 2-variantda mos
ravishda bir ko'sak paxta vazni o‘rtacha 4,61 g ni, tola chigimi
35,0 % va 1000 dona chigit vazni 131,7 g ni tashkil gilgan bo‘lsa,
ma'dan o'g'iti N, P,,, K,,, kg/ga qo'llanilgan 3-variantda mos
ravishda bir ko‘sak paxta vazni o‘rtacha 4,67 g ni, tola chiqimi 33,7
%, 1000 dona chigit vazni 134,7 g ni tashkil gilganligi aniglandi.

Beda urug‘iga fosfor parchalovchi bakteriya bilan ishlov berilib,
fosfor o'gfit qo‘llamasdan g'o’za madan o‘g'itlari N, K, kg/ga
me’yorida qo‘llanilib parvarishlangan nazorat 4-variantda bir
ko'sak paxta vazni o‘rtacha 4,54 g ni, tola chigimi 33,3 %ni, 1000
dona chigit vazni esa 127,1 g ni tashkil gildi. Ma'dan o'g'iti N, P,
K., kg/ga go'llanilgan 5-variantda mos ravishda bir ko‘sak paxta
vazni o‘rtacha 4,64 g ni, tola chigimi 35,1 %, 1000 dona chigit
vazni 133,2 g ni, ma’dan o'g‘itlar N, P, K., kg/ga go‘llanilgan
6-variantda mos ravishda bir ko‘sak paxta vazni o‘rtacha 4,69 g
ni, tola chigimi 33,9 %, 1000 dona chigit vazni 135,2 g ni tashkil
qildi. Demak, beda ekinidan so‘ng g‘o‘za parvarishlash bo‘yicha
olingan ma’lumotlarga ko‘ra, tola chigishi g‘o‘’zada ma’dan o'g‘itlar
N,o0 Poo Kioo kK9/0a qo'llanilganda, bir ko‘sak paxta vazni va 1000
dona chigit vazni esa yuqori fosforli o'g'it N, P,,. K,,, kg/ga
me’yorda qo‘llanilganda yuqori bo'lishi aniglandi.

Bedadan so‘ng g‘o'zada fosforli o‘g‘itlar me’yorining paxta
tolasi chigimiga ta’siri bo'yicha 2 va 3-yillari kuzatuvlarga ko'ra,
g‘o‘za parvarishlashning 2-yilida ortadi. G‘o'za parvarishlashning
3-yilida esa 1-yilga yaqin ko‘rsatkichlar gayd etildi (1-2 rasm).

Tajribada esparset urug‘iga ishlov berilmagan va fosfor o‘g‘it
go'llanilmagan nazorat 7-variantda (2023-y) bir ko'sak paxta
vazni o‘rtacha 4,47 g ni, tola chigimi 32,8 %ni, 1000 dona chigit

Tola chiqishi, %

N200 N200 N200 N200 N200 N200 N200 M200 M200 M200 M200 N200 MN200 N200 N200 N20D N20D N200
K100 PS50 P140 K100 PS0O P140 K100 PS5O Pl140 K100 P90 P140 K100 P90 P140 K100 PSSO Pl40

K100 K100 K100 K100 K100 K100 K100 K100 K100 K100 K100 K100
Urug‘ga ishlov Urug‘ga fosfor Urug'ga ishlov Urug'ga fosfor Urug’ga ishlov Urug'ga fosfor
berilmagan parchalovchi berilmagan parchalovchi berilmazan parchalovchi
bakteriyalar bilan bakteriyalar bilan bakteriyalar bilan
ishlov berilgan ishlov berilgan ishlov berilgan
m2023-yil m2024-yil m2025-yil

1-rasm. Ekinlar urug‘iga fosfor parchalovchi bakteriyalar qo‘llash va fosforli o‘g‘it me’yorlarining
paxtani tola chiqimiga ta’siri.
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19,7 1334 1365 150 1349

1000 dona chigit vazni.g

127,1 1807 1388 59 1322 1332 o0 1315 1354 155, 132 1338

131,7 1355 1386 13gg 137.1 1 1palz 1322 1366 3 133,9 7 1332 1351 133,7 135.5
50 1307 1887 101 1882 18802 1085 1881 185 1885 3 182 1881 1 1887 1885

N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200 N200
K100 PO P40 K100 PS0 P140 K100 P90 PL140 K100 P90 Pl40 K100 Po) Pl40 K100 P20 Pl40

K100 K100 K100 K100 K100 K100 K100 K100 K100 K100 K100 K100
Beda Esparset (=il sebarga
Urug'ga ishlov Urug'ga fosfor Urug'ga ishlov Urug'ga fosfor Urug'ga ishlow Urug'ga fosfor
berilmagan parchaloveli berilmagan parchaloveld berilmagan parchalovehi
bakteriyalar bilan bakteriyvalar bilan bakterivalar bilan
ishlow berilgan ishlov berilgan ishlov berilgan
W 2023-yil m2024-yil m 2025-yil

2-rasm. Ekinlar urug‘iga fosfor parchalovchi bakteriyalar qo‘llash va fosforli o‘g‘it me’yorlarining
paxtani 1000 dona chigit vazniga ta’siri.

vazni esa 125,5 g ni, fosforli o'g‘it N, P , K,,, kg/ga me’yorda
go'llanilgan 8-variantda mos ravishda 4,55 g; 34,5%; 129,0 g ni
tashkil gilgan bo‘lsa, ma'dan og'itlar tavsiya qgilingan N, P, K.,
kg/ga me’yorda qgo‘llanilgan 9-variantda mos ravishda bir ko‘sak
paxta vazni o‘rtacha 4,62 g ni, tola chigimi 33,0 % va 1000 dona
chigit vazni 133,1 g ni tashkil gildi.

Esparset urug‘iga fosfor parchalovchi bakteriya bilan ishlov
berilib fosfor o'g‘it qo‘llamasdan yetishtiriiganda nazorat
10-variantda 4,48 g; 32,7%; 126,0 g ni, ma’dan o‘gfiti bilan N
P, K, kg/ga go'llanilgan 11-variantda mos ravishda 4,56 g; 34,7
%; 130,5 g ni, ma'dan o'gfitlar N, P.,, K., kg/ga go‘llanilgan
12-variantda 4,64 g; 33,5 %; 133,5 g ga teng bo‘lganligi aniglandi.

Tadgiqgotda esparsetdan keyin g‘o‘za parvarishlanganda bir
ko‘sak paxta vazni, tola chigishi va 1000 dona chigit vazni 2-yili
(2024 y) olingan ma’lumotlar 1-yil g‘o‘za parvarishlanganda
olingan ko'rsatkichlarga yaqin bo'ldi. G'o’za parvarishlashning
3-yilida (2025 y) esa ko‘rsatkichlar pasayganligi kuzatildi.

Qizil sebarga urug‘iga ishlov berilmagan va fosforli o‘g‘it
go‘llanilmagan nazorat 13-variantda bir ko‘sak paxta vazni
o‘rtacha 4,45 g ni, tola chigimi 32,7 %ni, 1000 dona chigit vazni
esa 125,3 g ni, ma'dan o'gfiti N, Py, K, kg/ga go'llanilgan

200

14-variantda mos ravishda 4,53 g; 34,3 %; 130,2 g, ma'dan
o'gfitlar N,,, P, . K., kg/ga qo‘llanilgan 15-variantda mos ravishda
4,60 g; 33,3 %; 132,1 g ni tashkil qildi.

Qizil sebarga urug‘iga fosfor parchalovchi bakteriya bilan
ishlov berilib fosfor o‘g‘it go‘llamasdan g‘o‘za yetishtirilgan
nazorat 16-variantda bir ko‘sak paxta vazni o‘'rtacha 4,46 g ni, tola
chigimi 32,8 %ni, 1000 dona chigit vazni esa 126,1 g ni, ma’dan
o'giitlar N, Ry, K, 4, kg/ga qo'llanilgan 17-variantda mos ravishda
4,54 g; 34,5 %; 130,7 g ni, ma’dan o'gfitlar N, R,,; K., kg/ga
go‘llanilgan 18-variantda mos ravishda 4,60 g; 33,6 %; 132,59
ni tashkil gilganligi aniglandi. G'o‘za parvarishlashning gimmatli
xo'jalik belgilari gizil sebargadan so‘ng g‘o‘za parvarishlangan
2024-2025- yillar mavsumida ko‘rsatkichlar pasayib boganligi
kuzatildi.

XULOSA

Tadqiqot natijalaridan xulosa qilish mumkinki, g‘o‘zaga
o‘tmishdosh ekin sifatida beda, esparset va qizil sebarga
ekinlaridan so‘ng g‘o‘zaga tavsiya gilingan fosforli o‘g‘itni 140
kg/ga me’yorini 90 kg/ga kamaytirib, ma’dan o'gfitlar N, P, K,
kg/ga me’yorda qo‘llash magbul hisoblanib g‘o‘zaning gimmatli
xo'jalik belgilaridan tola chigimi yuqori bo‘lishiga xizmat giladi.
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KOPAKAJIMOFUCTOH PECNYBNUKACUHWUHT LIJVPJ'IAHI'AI:I BA
CYB TAHKUC LUAPOUTUOA MAXATNIIUA BA XOPUXUU FY3A
HABJITAPUHWUHI OAJTIA YHYBYAHJIIUTU
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MaxTa cenekumsicu, ypyrdaumri Ba eTMITUPKLL arpoTeXHONOrUsNapyu UNMUA-TagKUKOT UHCTUTYTU
2KopakannoFucTOH AEXKOHYMITUK UIMWIA-TaAKUKOT MHCTUTYTH

Annomauus. Maskyp maxonada Kopaxannorucmon PecnybnukacunuHe wypianzan éa cy8 maHkuc mynpox-ukaum wapoumuda
Xopuxcull xamoa Maxauiuli Fy3a HAGNapuHu MAaHaaul 8a YIapHuHz Gupnamuu ypyFuuIuzuHu mawkuwl dmuwed Kapamunzean oacm-
nabku madkukom Hamuxcanrapu 6aén amunzan. Taxcpubaza maxaniuti Xamoa xopuxcull cenekyusiza Mancy6 ry3a Hagnapu Heanb
Kununub, ynaprunz sxuwdan 50% ynub uuxuw daspu 6axonanou.

Tadkukomnap Hamudicacuda atipum Hasnap dacmaabku ycuuw 60cKkuuuda Kopu MOCAAULYBUAHIUKKA 92a IKAHIUZU AHUKAAHOU.
50% ynu6 uukuw myodamu 6ytiuua Hasnap ypmacuda masiym oapaxcada ¢apxiap Kysamunou

Kanum cysnap: rysa, xopusicuti Has, Maxaniuii Hae, WypAaHuwl, cyé mankucauzu, peHonozus, ynub uukuul, Gupiamuu ypyruunux.

Abstract. This article presents the preliminary results of research aimed at selecting domestic and foreign cotton (Gossypium
hirsutum L.) varieties suitable for cultivation under the saline soil and water-deficient conditions of the Republic of Karakalpakstan,
as well as establishing their primary seed production. The experiment included both domestic and foreign cotton varieties, and the
period required to reach 50% field emergence after sowing was evaluated.

The results demonstrated that several varieties exhibited high adaptability during the initial stages of growth. Significant
differences among the studied varieties were observed in the time required to achieve 50% field emergence.

Keywords: cotton, foreign cultivar, local cultivar, soil salinity, water scarcity, phenology, seedling emergence, primary seed
production.

Annomauyusa. B dannoli cmamve npedcmasnenvl npedeapumenvHole pe3yibmamol Ucciedo8aHull, HaNPAaeIeHHbIX Ha 0MOop 3a-
DYOEMHCHBIX U OMEUECMBEHHbIX COPIMO8 XIONUAMHUKA, NPpu20OHbIX Ol 8030€NbIBAHUS 8 YCI0BUSX 3ACONEHHbIX noue u deduyuma
800HbIX pecypcos Pecnybnuku Kapaxkannakcmau, a makce Ha op2anu3ayuio ux nepeuuHozo cemeHogoocmeda. B akcnepumenm 6vinu
BKJIIOUEHbI COPMA XNONUAMHUKA OMeuecmeeHHOU U 3apybexcHoll cenekyuu, 0ns Komopwlx OYeHUBANACh NPOJONHCUMENbHOCMb Ne-
puoda do docmudicenus 50%-Holi nonesoli 6cxorcecmu nocae NOcead.

Pesynomamet uccnedosanuii nokasanu, umo omoenvHvle copma xapakmepusyomcs: 8blCOKOU adanmueéHOCMbio Ha HAUYANbHbIX
smanax pocma. MexcOy usyuennbiMu copmamu GbLluU 8bIAGAEHbI pa3nuULs No cpokam docmucenus 50%-Holi noneeoli 6cxoxcecmil.

Kntouessle cnosa: xnonuamuuxk, 3apyoexcHblii copm, MECMHbLL copm, 3aconenue hous, depuyum 800HbIX pecypcos, (eronozus,

8cx00bl, NepeuuHOe CEMEHOB80JCIMEO.

KUPULL

MaxTaunnmk Y36ekncToH PecryBriukach KULLINOK XYoKanuruHUHL
cTpaTervik TapmoknapvaaH 6upwu xycobnavaau. CyHrrn iunnapaa
coxafa amanra owmvpunaéTraH UCrnoxoTnap toKopu Xocunaop,
pakobaTbapgolwl Ba aKcnopTbon naxta XoMalEéCUHW eTULITK-
puvwra kapatunraH 6ynu6, by xxapaéHaa 3aMoHaBuiA cenekums
HOTYKNapuHU ULWNad YmKapuLLIra XXopuin 3TUL anoxmaa axamusaT
Kacb aTMoKaa.

Y36eKkncToH Pecnybnukacu MpesvaeHTuHuHr 2023 vn 15
nekabpparv NK-391-coHnu «MaxTauunukaa ypyramnvk TUsvmMmmHn
PUBOXMAHTUPULL XamAa naxta XOCUNOOPIUIMHA OLMPULLIHUHT
KyLLUMM4a Yopa-Tanbmpnapm TyFpucuaanti kapopu coxaga sHru
60cknuHM bownab Gepam [1]. Maskyp kapopra MyBoduK toKkopy
XOCWINZO0P XOPVKWIA Fy3a HaBnapw Ba flyparannapuHun pecnyonu-
Kara onmb KUpWLL, ynapHu Typru TYNPOK-UKMM LiapouTtiapuaa
UNMUIA CMHOBAA@H YTKa3uLl, Maxannui wapouTra MocnaiiraH
HaBMapHM aHWKNaLl xaMmaa ynapHUHT YPYFIUIMIHA TaLLKUI 3TALL
6yvinya KeHr Kynamnu uinap 6owunaxau.

AnHukca, KopakannofuctoH Pecnybnvkacu wapoutn mas-
Kyp TaZKuMKoTnap y4yH anoxuaa axamusatra ara. Opon AeHrvamn
KypuLIKM HaTwxacuza Tynpoknap LypnaHuwm ky4annb, cys

pecypcnapv uingaH-imnra kamanmb 6opmokaa. By aca nax-
Ta4yunukaa MaBXxy[ HaBnapHWHr Gapyacy xam HKopy camapa
6epa onvacnuruHm kypcatmokaa. Ly cababnu wypnanuuw, cys
TaHKWUCNUIK, KOKOPU XapopaT Ba Oollka cTpecc omunnapura
yngamnu HaBnapHu TaHnaw gonsapb unmuin BasudanapzaH
Gupu xmucobnaHagu.

Onunb 6opunaétraH Maskyp TaaKMKOTMap aiHaH Ly Ba3udaHn
Xan Kunuiira kapatunrad 6ynu6, GupuHun 6ocknyaa HaBnapHUHE
YHYBYaHNVK MyAAaTV HABHUHT TaLWKX MyXWUTra MOCnaLLyBYaHNn-
rMHW Gaxonaluga Myxum KypcaTkuy xucobnaHaam.

M.Typobxy>aeBa, LLI.Ko3ybaes, F.A6nyBoxuzgosnap ukpura
Kypa ypyFnapHu Aanagarv yHyB4aHnurvHm 6aliopar KUnuLL yyyH
dhenbTp KOFO34aH sicanraH pynoHnapAa aHuknail ycynuHu
KynnaLu KkaTTa axamusiTra ara, YyHku By yCymHUHT MKoBUin TaMOHM
LyHOaKKM, YCUMTaHU CTYpYKTypacHu, YpyFHUHT Jactnabku ycui
JaBpuaarv UnausnapHu pyBOXIAHULLM SIKKOM Ky3ra TalunaHa-
aw, bupok ByHaan xon ypyFHM Kymaa yctuprasaa KypuHManau.
By ypraHunaétraH ypyfHUHr cudpatuHm obekTnB Baxonawga
TaxMUMHUHT TYFPUNUIMHKU owmpaau. JNlabopatopus Tectn UCTA
ycynu 6yinya aHKnaLIHWHE TyrannaHMaraHmHm bungupmangu.
Y pana WapoUTVHWUHT XaKUKUANIMIMHKL KypcaTuLy Kepak [2].
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Busra mabnymkm anuta Ba Gupnamun ypyFaunuk Xyxanuk-
napuaa loKkopu arpoTexHonorns Ba etapnu TabMUHOT GunaH
TabMuHNaHuwnapu sapyp. N.A6gypaxmoHos, AXangapos,
W.Kapabaesnap onunb 6opraH Taxpnbanapuaa Tynpokka ULnos
BEPULLHWHI SHMV TAaKOMUMNALUTUPUITaH MUHUMAN TEXHANOrscK
YAMUTAAPHU YHWUO YmKmLLMra nxobuii Tabcupu y30K 4aBoM 3Tub,
TYNPOK HAMMNUIVIHW Y30KPOK caknatira MyxuM OMUI 3KaHIUMMHN
Kypcatgu. Yurutnap kynam o6-xaBo wapoutnga yHampub onuiira
apuwmnan(3].

[.XynonbepameBaHUHr Tabkuanalimya KULWoK XyxKanuru
3KVHMapW ypyFriapy gana yHyB4aHnurn 6up kaHdya daktopnap
6unaH aHvkKnaHagw, XymnagaH xapopar, HaMnvK, épyFnuk Ba
X.K.3. Y onmb 6opraH Taxpubana cysaa apyByaH kapbokcume-
TUNXUTO3aH BunaH KancynnaHraH ypyFnap akunraHga CofrioM
Ky4atnap OfMHraHnurn aHuknaHrad. Taxpuba HaTwxanapura
Kypa, kapbokcumeTunxmuTodaH bunaH mwnos GepunraH fy3a
ypyfnapu uwnos 6epunmvaraH ypyfnapra HucbataH nabopa-
TOpUS LWapouTUaa YHUO YMKULL SHEPrMACK Ba YHYBYaHNUMM,
LUYHWUHIAEK Aana yHyBYaHmmr 6yinya GrpmMyHya tokopu HaTuxa
HepraHnuri aHnknaHnb ynapaaH COfFioM Kydatnap ONUHraHInmm
KysaTunraH[4] .

TapknkoTHUHT 06eKkTV cndpatmaa Fy3anunHr G.hirsutum L. Typu-
ra MmaHcy6 xopuxui Ba Maxannumn HaenapuaaH oviganaHunraH.
MATEPWATNNAP BA YCYNIIAP

Tapgkukotnap 2026 nunga KopakannofuctoH Pecny6nmkacu
Yumbon TymaHunaa xxomnawraH KopakannofcToH AEeXKOHUYUIMK
UNMUN-TAAKUKOT MHCTUTYTW Taxpuba mangoHnapuga amanra
oLwmpunau.

Taxpuba obbekT cudaTmaga mMaxaniuin Ba XOpuxui ce-
nekumsira maHcy6 20 Ta fy3a HaBu TaHnaHwb, xap 6up HaB y4
Takpopaa ypranungu. Taxpuba mangoHnaa 6apya Hasnap 6up
XU arpoTeXHUK WapouTaa napsapuLLnanHns, CyFopuLl, yrutnaty,
KaTop opanapuvra uwnos 6epuw Ba 6olwka Tagbupnap 6enru-
naHraH mebépnap acocupa amanra owmpungun. Akuw 2026
nin 24 anpens KyHu yTkasunaun. PeHonoruk kysatyenap “fdana
TaxpubanapuHu yTkasuw ycnybnapu” kynnaHmacu acocuaa
onunb 6opungm [5]. OnuHran mabnymotnap b.A. [locnexos (1985)
ycynuaa MateMaTuk-CTaTUCTUK Taxnun KnuHam [6].

HATUXAINAP BA MYHO3APA.

Taxpuba 2026 nnnga KopakannofucToH 4EXKOHUYMIMK UIIMUIA-
TaAKUKOT MHCTUTYTW Taxpuba margoHnapuaa mMaxannuii Ba
XOPVDKWI Fy3a HaBNapWUHWHT facTrnabku PeHONorMK pUBOXNaHULL
XycycusaTrnapm ypraHungu. Taxpvnbaga HaBnapHWHF 3KWLLAAH Kei-
MHIM YHUO Ynkun cypbaTh gasp 6axonanam. Maskyp KkypcaTtkuy
HaBMNapHWHI TallKku MyXWUT oMuUnnapura MocnaLlyBYaHINIMHN
Haxonaluga MyxuMm axamusTra ara xucobnaHaau.

®eHoNoruk KysaTtysnap HaTuxanapura kypa, fy3a Hasnapu
yptacuga akmwgaH 50% yHnb uvkmw mygaatv 6ynmvya mabnym
fapaxaga dapknap kysatunau. bupuHun Takpopaa maskyp
Kypcatkuy 6—11 kyH opanusmnaa 6ynub, yprtada 8,55+2,28 kyHHM
Tawkun atamn. VkkmHum Takpopga yprava kunmart 9,70+1,89 kyH,
YYMHYM Takpopaa aca 7,75+1,89 kyH kana atungu.

[actnabkv puBoXnaHuL cypbati tokopu bynraH Haenapaa
YPYFapHUHr Te3 Ba 6up mapomMaa yHUO YvKMLWK Ky3aTUnau.

Annukca, JIN KEN 1565, TonkbiH, CynTaH, PaBHak-1, Y-5018 Ba
Y-5060 HaBnapw bapya ékv akcapusT Takpopnapga apta yHub
Ymkuwmn 6unan axpanub Typau. By HaBnapHuHr nact xapopat
Ba LUYpnaHraH Tynpok LwapouTuaa xam kopu duanonoruk ga-
ONMMKKa 3ra 3KaHIMIMHK KypcaTaau.

AnpumM HaBnapaa aca yHub 4mkull HucbaTtaH Kevypok Kysa-
TMnan. ByHaan xonat ypyFHUHT BMONOIVK XyCyCusTRapu, YHUHT
TaLLKX MyXuT oMunnapura MmyHocabaTu xamaa TYNpOKHUHT oUsnK
xonatu GunaH nsoxnaHuwm MyMkuH. Bupok Taxxpmbana xey 6up
HaBAa yHUO YMKWLL XapaéHW KECKUH KEeYMKMLLN €KW HOTEKMC
KeuuLy Kkang aTunvaau.
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1-pacm. Fy3a HaBnapupaa akuwaaH 50% yHMO6 unkui
MyAOATUHUHT Y4 Takpop Gyinnya yptaya kummartnapu.

OnuHraH mabnymotnap GuomeTpuK Taxnun kunuHgu. Ouc-
MEePCYIOH Taxnun HaTuxkanapwura kypa, akuwaaH 50% yH1O YnkpL
KypcaTkuum 6ynnya Takpopnap ypracvuaa CTaTuCTUK XuxaTaaH
vwoH4nu dapk aHuknavan (F=4,66; P=0,013). by gactnabku
cheHonorvk pyMBOXNaHMLLra Talkyu MyxUT OMWUMnapu xamaa
HaBMNapHWHI TeHOTUMNVIK XyCYCUATNApN TabCeup KypcaTraHnmurHm
aHrnatagu.

Bapuvauusa koadduumneHtn akuwaaH 50% yHn6 4mkuw
Kypcatkuun 6ynmya 19,53-26,69% Hu Tawkun kunan. by 6enru-
HWHT ypTada fapaxaa yarapyB4aHnuruHu Kypcatagu.

XYINOCA

Onub 6opunrax Tagkukotnap KopakannofuctoH Pecnybnvika-
CUHVHT LUYpriaHraH Ba CyB TaHKUC TYNPOK-VKNM LLapouTuaa fysa
HaBNapuHWHT YHMO YvKMLW MyaaaTnapvaa Haera xoc dapknap
MaBXyanuruHu kypcatau. dkuwaaH 50% yHnb ymkpurada 6ynran
[aBp 6yiinya HaBnap ypTacuaa aHuk dapknap kaug atungum. JIN
KEN 1565, TonkbiH, CynTaH, PaBHak-1, 4-5018 Ba Y-5060 Ha-
Bnapw apTa Ba 6up TekMC yHUO Ymkuwm 6unaH axpanunb Typau.
OnuHraH HaTwxanap Maskyp HaBnapHu KopakannofrCTOHHUHT
LIypnaHraH Ba CyB TaHKWC LlapouTura Moc Haenap cudarmga
TaHnaw xamaa bupnamMmun ypyraunuruHy Takum STUL y4yH acoc
6ynmb xusmar Kkunaau.

COH, TowwkeHT, 2014 n. 12-13 Getnap.
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YPTA TONANN C-4727 XAMOA MAHFUT-1 FY3A HABNAPUOA
AHIN OEOPONIMAHTNAPHUHI CAMAPAOOPIUTU

AnnaHaszapoB CyntaH6ek PeiinHazapoBu4
[MaxTa cenekumscu, ypyrdaunuri Ba eTULITUPLL arpoTEXHONOUANAPU UNMMUA-TAAKUKOT UHCTUTYTU
K.X.h.d.4., KaTTa UMM Xo4um
@ alla.sultan.reip.9@mail.ru
https://orcid.org/0000-0001-5671-6751
KynanbepreHoBa Hay6axap MaxpatauHoBHa
KopakannofucTOH KWLLIOK Xy»anuri Ba arpoTeXHoNorusinap MHCTUTYTU TasiHy JOKTOPaHTH
@ naubahar.kudaybergenova@mail.ru
https://orcid.org/0009-0004-2808-5015

Annomayua. Makonada Kopakannorucmon Pecnybnuxkacunune ymaoku-annosuan mynpokaapu wapoumuda C-4727 ea
Manrum-1 rysa nasnapuda Muxpolle® sa Humpo/lle® deponuanmnapunune 6apenap mykunuuwiu, Kycakaap o4uiuuiu 6da ouuiuul
mesnuzuea mascupu 6aen smunzau. Ilpenapamnaprune 6,0; 7,0 ea 8,0 n/2a mesépnapu smanox CyokXM/] 6unan makkociamean.
Onez 1oxopu camapadopnuk acocan Mukpo/[ED ea HumpolJED dedonuanmaapunune 7,0 n/za mesépnapuda kaiid smundu. Masxyp
MeBEPNAp FY3a KYCAKAAPUHUHZ me3 8a Oup Mapomoa OUUAULIUHU MABMUHAAWOA UCMUKOOLIU IKAHAUZU AHUKAAHOU.

Kanum cysnap: rysa, C-4727, Manrum-1, CyiokXM/I, MukpoZJE®, HumpoJ[E®, deponuayus, 6aperap mykuiuuiu, Kycakiap
OUUIULIU, OYUNUW ME3NUU.

Abstract. The article presents the effect of MicroDEF and NitroDEF defoliants on leaf shedding, boll opening, and boll opening
rate in cotton varieties S-4727 and Mangit-1 grown under meadow-alluvial soil conditions in the Republic of Karakalpakstan.
Application rates of 6.0, 7.0, and 8.0 L/ha were compared with the standard Liquid HMD defoliant. The highest efficacy was mainly
observed with MicroDEF and NitroDEF at a rate of 7.0 L/ha. The results indicate that these application rates are promising for
ensuring rapid and uniform boll opening in cotton.

Keywords: cotton, S-4727, Mangit-1, LiquidHMD, MicroDEF, NitroDEF, defoliation, leaf shedding, boll opening, boll opening
rate.

Annomauyusa. B cmamve npedcmasnero enusuue deponuanmos Mukpo/I[E® u Humpo/[ED Ha onadeHue nucmoves, packpvimue
Kopo6oueK u cKopocms ux packpvimus y copmoe xaonuamuuka C-4727 u Manzum-1 e ycnosusix Jiy2080-aunosuanshelx nousg Pec-
nybnuku Kapakannakxcmaun. Hopmet npenapamos 6,0; 7,0 u 8,0 n/2a cpasHusanuce ¢ amanoHusim deponuanmom XKuoxkuilXM/].
Hau6onvwas 3¢ppexmusrHocms 8 0CHO8HOM ommeueHd npu npumeHeruu degonuarnmos MuxpoE® u Humpol[E®D e nopme 7,0 1/
2a. Yemawnoeneno, umo OaHHble HOpMbl AGNAIOMCS NEPCNEKMUBHbIMU 0Nl obecheyeHus OblCmpo20 U PA6HOMEPHO20 PACKPbIMUS
KOpo6oueK XN0NUamHUKA.

Knrouessie cnosa: xnonuamuux, C-4727, Manzum-1, KudxutiXM/I, Mukpo/[E®, HumpollE®D, dedponuayus, onaderue nucmoes,

packpeimue Kopobouek, CKOpoCMb PACKPbIMUSL.

KUPULL

MaxTaymnuk TapMoFHKM Bapkapop PUBOXIAHTUPWLL, HOKOPK
cudpatny Tona eTUWTUPULL Ba WUFUM-TEPUM XapaéHnapuHu
MexaHM3aunanawTMprLL KULLNOK XyXanuru onguaa Typrau
ycTyBOp Ba3udanapaaH xucobnaHagu. by 6opaga fy3aHuHr
B1OMNOrnK MULLINLL XXapaéHuHM BoLLKapuLL, Kycaknap O4UnMULLNHA
XajannawTvpuil Ba naxta XOMalécuHW Kucka Mypaatnapga
cudatnm MnFnb onuiura Xmamar KunyB4m arpoTexHuK Tagdmpnap-
HY TaKOMUMNALWTUPULL MYXUM axaMusT kach ataan. AHUKca,
KopakannofuctoH PecnybGnukacMHUHT YTNOKW-annoBmuan
TYNpOKNapu wapontuga maxannuii UKnuMm xycycustnapura
MOC, toKOpU camapanu gedonuaHTnapHu nwnab Ymkuw Ba
nwnab ynkapuiira xopun atuw gonsapb sasvdanapaaH Gvpm
xncobnaHaaw.

Jedonunaums fysa eTULITUPULL TEXHOMOTUACUHWUHT MYXUM
6ocknun 6ynn6, GaprnapHUHT CyHBUIA TYKUMULLMHN TabMUHMALL
opkanu kycaknap eTunumM Ba OYMNULWIKMHKU Te3nawTtupagu,
TEPVM WLLNAPUHU eHrMNnawTupaan xaMmaa naxra TonacuHUHT
ncnocnaHnLHN kKamanTupaan. baprnap y3 Baktuaa TykunraHga
ycumnukaa xocun 6ynraH accumungTiap acocaH Kycaknapra
NyHanTupunaau, by aca ynapHUHr Gup TeKuC Ba xagan o4unu-
Lunra wxobun Tabeup KypcaTtaau.

Mabnymku, gedonmaHTnapHUHr GU3NONOrNK TabCupm
yCcUMnuKnapAa ropMoHnap MyBO3aHaTUHUHE Y3rapuwmn Gunax
6ornuK. XycycaH, aTUNeH MUKOOPUHWHE opTuwn 6apr 6aHaw-
Aa axpanuw KaTnaMWHWHT WaknnaHuWuHY Te3nawtmpuo,

6aprnapHUHr TYKUMLLKM Ba MEeBa OpraHNapuHWHI MULLKLL Xa-
paéHvHn haonnawTupagn. ATUneH Tabunii youw perynatopm
cudatuga aykcuHnap éunaH y3apo tabcupga 6ynub, yeumnuk
TYKManapuaa kedaaurad 6up katop usvonoruk Ba BUOKMEBNN
xapaéHnapHu bowkapagu [5]. Wy cababnu atuneH axparui
XycycusaTura ara 6ynraH gedonvaHTnap fy3aHuHr NyLWnLWL xa-
paéHuHn boLuKapuLLaa KeHr KynnaHunaau.

Wnmun manbanapga kang atunuwnda, aecdonmantnap 6apr
TYKMManapura cuHrrad, Xnopodgunn napyanaHuim Ba OTOCHH-
Te3 PaonnNUMVHWMHI NacanvLLmn HaTKacuaa axpanuiwl katrnamu
xocun 6ynagu. by xapaéH GaprnapHuHr Te3 Tykunuwm GunaH
6up kaTopaa KycaknapHWHI €TUIMLLM Ba OYUMULLMHKA XaM Xa-
pannawTtupagum [3; 7]. JedonnaHtnapaaH hongananui 6ynnya
dactnabkv Tagkmkotnap ytraH acpHuHr 30-nnnnapuga AKLLga
GownaHraH 6ynub, unaHamug KanbLnii UMK KynnaHunrad npe-
napartnapgaH 6upu cudatuga abtmpod atunra [10].

Y36ekncToHaa xam Aedonnaums camapafoprmvrmHi OLLMPULL
6yvinya katop TagkukoTnap amanra owmpunraH. X. Abgypaxma-
HOBHWHI MabriymoTnapura kypa, gedonnaumsHuHr camapacu
FY3a HaBUHWHT BUOMOTVIK XyCyCHUSATIIapy Ba KYCaknapHWUHI O4MnmnLL
dapaxacura 6eBocuta 6oFnuk 6ynu6, yHu makbyn myoaatnapaa
yTkasuw tokopu Hatwxa 6epagu [1]. ®. Tewaes Ba X. Abay-
paxmaHoBnap TOMOHuAaH maxannuin Y3[E® nedonvaHTUHUHT
CMHOBMapW HaTuxacuaa YHUHr Fy3a 6aprnapuHn IOMLLOK TabCup
opkanu TyKvLLW xamaa 3TanoH npenaparnapra HucbaTaH okopu
camapafoprvkka ara akaHnurv kamg atunrax [9].
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HOkopuaarv mabnymoTnapaaH kenub vnknb, KopakannofucToH
PecnybnukacuHuHT YTroku-anniosvan Tynpoknapu Lwapoutuaa
aHrn asnog MukpoE® Ba Hutpo[JE® pedonunaHTnapuHuHr
C-4727 Ba MaHfuT-1 fy3a HaBnapuga Kycaknap oyunuimra
TabCUPWHY BaxonaLll, LYHWUHIAEK YNAapHUHT 3Hr Makbyn Kynnatu
MeBbEPNapUHN aHuKNaw ywby TaaKUKOTHUHI acocuii Makcaau
aTnb GenrmnaHgm.

MATEPUANNAP BA YCNYBNAP

Nnmuin nananuwnap KopakannosnctoH PecnybnvkaHuHr
YTIOKW annoBvan Tynpoknapu wapowtuaa, ypta tonanu C-4727
Ba MaHfuT-1 fy3a HaBnapuga onvb 6opunaun. CuHOB Tapukacuaa
msunoruk haon MoagaanapaaH Tawwkvn tonrad aHrn HutpoAJE®
Ba Mukpo[JE® pecbonuanTtnapv tTaHnab onunaw.

[Nana taxpu6anapu YaMNTU aa kabyn kununran «Metoauka
NOMNEeBbIX U BEreTaLuuoHHbIX OMNbITOB C XronyatHukomy [6] (Co-
to3HNXW, 1973), «Jana TaxpubanapvHu ytkasuw ycnybnapu
2007» [2] kynnanmanapm acocuga onub Gopunan.

HATUWXANAP BA MYHO3APA

OnuHraH mabnymotnapura kypa, C-4727 fy3a HaBnaa Hasopat
BapuaHTuaa GaprnapHuHr Tykunuwmn 14,8% Hu, KycaknapHuHI
ounnuwm aca 69,8% Hu Tawkun aTraH 6ynca, atanoH cudga-
™maa CytokXM[ 8,0 n/ra mebépaa kynnaHwunraH sapuaHtaa
H6aprnapHuHr Tykunuwn 82,8% ra, KycaknapHWHT OYUMULLN
88,4% Hn, ounnuw tesnuru 40,4% ra eTraHnur mabnym 6ynau.
AHrn gecbonuanTnap kynnaHunraH BapuaHTnapga 6aprnapHuHr
Tykunuwmn 74,2—88,0% opanurnaa 6ynunb, kycaknapHUHT 04mnu-
wu 86,2—-89,1% rava owraHnurin mabnym 6ynam (1-pacwm).
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1-pacm. Fy3a Gaprnap TyKunuwm, Kycaknap o4vMnuiwl Ba
OUYMIULL Te3NUrura AHru aedonMaHTNapHUHr TabCUpK

OHr tokopu kypcatkuy Mukpo[JE® npenapatuHunHr 8,0 n/ra
mMebepuaa kavg aTunub, ounnrad kycaknap ynywm 89,1% Hu
Tawkun kunau. Ywby npenapatHuHr 7,0 n/ra mebépuaa kycaknap

ounnuwwmn 88,9% BynraHnury Ba Kycaknap o4vMnuwl Tes3nuru
43,2% Hu kang atam. HutpoE® gedonuaHtu KynnaHunraHga
3Ca 3Hr KopK Kycak ouunuwm 7,0 n/ra mebépuaa Kysatunmo,
Kycaknap ouunuwm 88,8% Hu, kycaknap OuMnuLL Tesnuru aca
41,1% ra TeHr 6ynaw.

MaHfuT-1 Fy3a HaByAa xam AeONMaHTNAPHNHT KyNnaHUIMLWK
KYCaKMapHWHI 04UV Ba O4UIULL Te3nurura mxkobuin Tabeup
Kypcatau. Haszopat BapuaHtuga 6aprnapHuHr Tykunuwm 12,2%
Ba KyCaknapHWHr ounnum 66,2% Hu Tawkmn atraH 6ynca,
AHMM gedonuaHTnap kynnaHunrad BapwaHtnapga 6aprnap-
HUHr Tykunuwm 80,7-91,5% rava, kycaknapHUHI o4nnuLIn aca
84,7-87,3% rava owraHnuru Kysatunau. Xymnagas, ounnraH
Kycaknap ynywm 6ynunya sHr tokopu Hatxa MukpoLE® pe-
donuaHtTuHuHr 7,0 n/ra mebépuaa kamg KunuHnd, 87,3% Hu,
KyCaKnapHUHT ounnuw te3nuru 42,1% Hu Tawwkmn atrad 6ynca,
ywby npenapatHuHr 8,0 Ba 6,0 n/ra MebEpnapuaa KycaknapHuHr
ounnuwmn moc pasuwiaa 86,9 sa 84,9% ra teHr 6ynan. HutpoE®
KynnaHuiraH BapuaHTnapaa aca KycaknapHuHr oumnuwmg 84,7—
85,7% opanurnaa 6ynunb, sHr tokopu HaTuka 6,0 n/ra mebEpuaa
Ky3aTunau Ba 6y 85,7% Hu Talwkun aTAN. KycaknapHUHT 04MnmLL
Te3nurn 6ynnya HutpoAE® aecbonuanHTnaa SHr HOKOPU O4MAMLL
Teanuru 7,0 n/ra mebEpuaa Kyzatunmb, 41,3% ra TeHr 6ynau.

XYINIOCA

YMyMaH, ofnvHraH Hatwkanap AedOonuaHTnapHUHI cama-
pajopnurn fy3a HaBu Ba npenapat Mebépura 6ofnuk xonaa
y3rapuwmHu kypcatan. C-4727 fy3a HaBuaa KyCaknapHUHE 04m-
nmwm 6ynnya sHr tokopun Hatvwka MukpoJE® aedonuaHTUHUHT
8,0 n/ra mevépuaa 89,1% Hu, oumnuw Tesnurm Gynmnya aca
MukpolE® pedonuaHTuHuHr 7,0 n/ra mebvépuaa Ky3aTmnuo,
43,2% ra TeHr 6ynrannu mabnym 6ynan. ManfuT-1 Fy3a HaBuga
3Ca KyCaKnapHWHT OYUIILLM XaM, OYMnULL Te3Nurn xam Mukpo-
OE®HuHr 7,0 n/ra mebvépuaa tokopu 6ynmb, moc pasuwaa 87,3
Ba 42,1 % Hu Tawkun kunau. Wy 6unan 6upra, HuTpoJED®
npenapatvHuHr 7,0 n/ra MebEPY Xap UKKM HaBAa Xam OYMMULL
Te3nurn 6ynnya tokopu Hatuxa 6eprannurn Ba C-4727 HaBuga
41,1% ra, Manfut-1 fy3a HaBuaa 41,3% ra TeHr 6ynau.

OnuvHraH mMabnymoTtnap acocmaa anTuil MYMKUHKKW, SHIU
uctukdonnm MukpoQE® Ba HutpoAE® nedonmaHTtnapu atanoH
cudpatmaa kynnanunrad CytokXM[ peconuaHTura skuH camapa-
[OPNUKHU TabMuHNagn. AHukca, MukpoE® aedonmaHTuHuHr
7,0 n/ra MebEPM Xap UKKM Fy3a HaBmaa KyCakMapHWHI OHYMNKLL
Te3nury 6ynmya Kopu HaTuxa KypcatraHm bunaH axpanmb Typ-
an. HutpoAE® gedonunaHTuHuHr 7,0 n/ra MebEPM Xxam OUnnmLL
Te3nurn Gynnya Hapkapop Hatuxa TabmuHnaw. Ly cababnu,
Ma3Kyp Mebépnap SHrm AeonMaHTNapHUHL fy3a KycaknapuHm
Te3 Ba Gvp MapomMAaa OYMLLMHM TabMUHNALL HYKTan HasapvaaH
nctukbonnu gedonuaHtnap cudatnga 6axonaHuLLN MyMKUH.

Ne7.-21.B

2008. -16 6.
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Annotatsiya. Mazkur maqolada sho ‘rlangan yerlarda organo-mineral kompostlarning g ‘o ‘zaning o ‘sishi va rivojlanishiga ta’siri
o ‘rganildi. Tajribalar natijasida kompostlarning turli variantlari qo ‘llanilganda g ‘o zaning bosh poya balandligi, meva shoxlar va
ko ‘saklar soni hamda ularning rivojlanishiga ijobiy o ‘zgarishlar kuzatildi. Tadqiqotlar shuni ko ‘rsatdiki, sho ‘rlangan tuproqlarda
organo-mineral kompostlar qo ‘llanilganda g ‘o ‘zaning hosildorlik potensiali yuqori bo ‘lib, o ‘simliklarning adaptiv xususiyatlari
ortadi. Natijada, kompostlardan foydalanish nafaqat o ‘simliklarning optimal o ‘sishi va rivojlanishini ta’minlaydi, balki tuproq
unumdorligini tiklash va hosildorlikni barqaror oshirishda ham muhim agrotexnologik chora sifatida tavsiya etiladi.

Kalit so zlar. Sho ‘rlangan yerlar, organo-mineral kompost, g ‘o za, oziq modda, o ‘sish va rivojlanish, hosildorlik.

Abstract. This article examines the effect of organo-mineral composts on the growth and development of cotton under saline
soil conditions. The experimental results demonstrated that the application of different compost variants positively influenced the
height of the main stem, the number of fruiting branches and bolls, as well as their development. The study revealed that the use of
organo-mineral composts on saline soils ensures a higher yield potential of cotton and enhances the adaptive characteristics of the
plants. Consequently, the application of composts not only provides optimal growth and development of cotton but also serves as an
important agrotechnological measure for restoring soil fertility and ensuring a sustainable increase in productivity.

Keywords: saline soils, organo-mineral compost, cotton, nutrients, growth and development, productivity.

Annomauyus. B danHoll cmamoe usyueHo eiusHue Op2aHO-MUHEPANbHbIX KOMNOCH08 HA pOCM U pa3gumue XA0NUAmHUKA Ha 3d-
conéntulx 3emnsx. Ilo pesynemamam onvimos yCmaHogieHo, 4Umo nNpuMeHeHUe pasiutHblX 6apUAHMO8 KOMNOCH08 NONOHCUMENbHO
CKA3bl8aemcs Ha 8biCome 21a8H020 cmebis, Koauuecmae niodossix gemeaeli u KOpobouek, a makice Ha ux passumuu. Mccnedosanus
NOKA3anU, 4Mo UCNONb308aHUE OP2AHO-MUHEPATLHBIX KOMNOCMO8 HA 3ACONEHHbIX NOU8Ax obecneyugaem 8blCOKUL NOMEHYUAN ypo-
HCAUHOCMU XIONUAMHUKA U CNOCOBCMBYEM NOBbIWEHUI €20 A0ANMUBHbIX ceolicma. B umoze npumenerue KoMnocmos He monbko
obecneuusaem onmuManbHele YCn08us 018 pocma u passumust pacmenull, Ho U 1871€mcst 8AHCHOU azpomexHon02uueckoli mepol no
80CCMAHO81EHUI0 NA000POUS NOUBbL U YCMOLUUBOMY NOBLIUEHUKD YDOHCAUHOCHU.

Knrouessle cnoea: 3aconentvle nousvl, 0p2aHOMUHEPANbHBIL KOMNOCM, XA0NOK, NUMamenbHble 8eujecmed, pocm u pagumue,

YpoxcatiHochmp.

KIRISH

Qishlog xo'jaligida tuproq unumdorligini tiklash va bargaror
hosildorlikni ta’minlash muhim agrotexnologik vazifalardan
biridir. Xususan, sho'rlanish jarayoni keng targalgan O‘rta Osiyo
mintagasida, jumladan, Qoragalpog‘iston va Xorazm sharoitida
g'o‘za yetishtirishda organik va mineral o‘g‘itlardan oqilona
foydalanish alohida ahamiyat kasb etadi. Sho‘rlangan yerlarda
tuprogning fizik-kimyoviy xususiyatlari, oziq moddalarning
harakatchan shakllari va o‘simliklar tomonidan o‘zlashtirilishi
keskin yomonlashadi. Natijada, g‘o‘zaning o'sishi, rivojlanishi
hamda hosildorligi pasayadi. Shu sababli sho‘rlanishga garshi
samarali agrotexnologik chora-tadbirlar ishlab chigish dolzarb
masala hisoblanadi.

So‘nggi yillarda sho‘rlangan tuproglarda organo-mineral
kompostlardan foydalanish masalasi ko‘plab tadgiqotlarning
diggat markazida bo‘lib kelmogda. Organo-mineral kompostlar
organik manbalar (go‘ng, o‘simlik goldiglari, turli chigindilar) va
mineral komponentlarning uyg‘unlashgan aralashmasi bo‘lib,
ular tuproqdagi oziq moddalarning bargaror shakllarini hosil
qilish, mikrobiologik faollikni kuchaytirish hamda tuprogning
strukturaviy holatini yaxshilashga xizmat giladi. Kompostlarning
afzalligi shundaki, ular nafagat oziq moddalarning o'simliklarga

mavjudligini oshiradi, balki sho'r tuproglarda tuzlarning zararli
ta’sirini kamaytiradi, tuprogning suv-fizik xossalarini yaxshilaydi.

Adabiyotlar tahlili shuni ko‘rsatadiki, turli olimlar organik va
organo-mineral o‘g‘itlarning samaradorligini keng o‘rgangan.
Masalan, R.A. Rasulov [4] tadqigotlarida organo-mineral
aralashmalarning sho‘rlangan tuproglarda g‘o‘zaning o'sishi
va rivojlanishini yaxshilashi hamda hosildorlikni oshirishi qayd
etilgan. Shuningdek, X. Axmedov va boshqgalar [1; 45-49-
b.] kompost tarkibida go‘ng, fosforit uni va mahalliy mineral
go‘shimchalardan foydalanish natijasida tuproqdagi gumus va
oziq elementlar migdorining sezilarli oshganini ta’kidlaydilar. Yana
bir tadgigotda (Tursunov va boshq.,) [6; 37-41-b.] organo-mineral
kompostlarning qo‘llanilishi natijasida sho‘rlangan tuproglarda
g‘o‘za ildiz tizimining rivojlanishi yaxshilangani, hosildorlik 10-15
% ga ortgani aniglangan.

Xalqaro tajribalar ham ushbu masalani tasdiglaydi. Masalan,
Sharma va boshq. [5; 735-744-b.] Hindiston sharoitida o‘tkazgan
tajribalarida organo-mineral o'gitlarning sho‘rlangan tuproglarda
paxtaning vegetativ o'sishi va hosildorligini sezilarli darajada
oshirishini ko'rsatib o'tgan. Xuddi shunday natijalar Eslami va
boshg. [3; 106-115-b.] tomonidan Eron sharoitida gayd etilgan
bo'lib, ular organo-mineral kompostlarning tuproqdagi azot va
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fosforning harakatchan shakllarini ko'paytirishi va hosildorlikka
ijobiy ta’sirini ilmiy asoslab berganlar.

Shunday qilib, mavjud adabiyotlar organo-mineral
kompostlarning sho‘rlangan tuproglarni meliorativ yaxshilash,
oziq moddalarning o‘zlashtirilishini oshirish va g‘o‘zaning yuqori
hosildorligini ta’minlashda muhim vosita ekanini ko‘rsatadi. Shu
bilan birga, har bir hududning tuprog-iglim sharoitlari, go‘llanilgan
kompost tarkibi va me’yorlari natijaga sezilarli ta’sir ko‘rsatadi.
Shu sababli, Qoraqalpog’iston sharoitida turli tarkibdagi organo-
mineral kompostlarning g‘o‘zaga ta’sirini chuqur o‘rganish ilmiy
va amaliy jihatdan dolzarbdir.

MATERIALLAR VA USLUBLAR

lImiy tadgiqot ishlari Qoraqgalpog’iston Respublikasining
markaziy hududidagi Xo’jayli tumanida olib borildi. lImiy tajriba
dala usuli bo‘yicha olib borildi. Tadqigotlar 9 variantdan 4
gaytarigtan iborat bo'lib, variantlar tizimli uslubda joylashtirildi.
Tajriba tizimida nazorat variantida fagat mineral o’g’itlarning
yillik meyorlari N250, P175, K125 kg/ga, 2-4 variantlarda
shudgor ostiga organik o0'g’it (go‘ng) 10, 15 va 20 t/ga + N185,
P130, K90 kg/ga (Fon NPK) (-25%), 5-9 variantlarda esa har xil
nisbatlarda go‘ng, glaukonit agrorudasi va shirinmiya chigindilari
aralashmasidan tayyorlangan organo-mineral kompost va unga
go’shimcha mineral o’g’itlarni 25% ga kamaytirib go’llanildi.

G‘o‘zaning o'sishi va rivojlanishi “Dala tajribasini o‘tkazish
uslublari (Tashkent, 2007)” [2] uslubiy go‘llanmasidan
foydalanilgan holda aniglandi. Fenologik kuzatish ishlari va
ma’lumotlarni to’plash iyun, iyul, avgust va sentabr oylarining
birinchi sanasida olib borildi.

NATIJALAR VA MUNOZARA

Tajribamizdagi 2023 yil 1-avgustdagi fenologik kuzatuvlar
ma’lumotlariga ko‘ra, mineral o‘g‘itlarning kamaytirilgan me’yoriga
turlicha migdordagi go‘ng qo‘llanilgan 2—4-variantlarda g‘o‘zaning
asosiy poya balandligi 92,4-94,0 sm ni tashkil etdi. Shuningdek,
1-sentabr holatida hosil shoxlari soni 12,5-14,1 dona, umumiy va
ochilgan ko'saklar mos ravishda 9,3-10,6 hamda 2,8-3,3 dona
bo'ldi. Bir ko‘sakdagi paxta og‘irligi esa 3,40-3,65 g ni tashkil
qilib, nazoratga nisbatan poya balandligi 6,5-8,1 sm ga, hosil
shoxlari 1,3-2,9 donaga, ko‘saklar soni 1,3-2,6 donaga, ochilgan
ko'saklar 0,5-1,0 donaga va ko‘sak massasi 0,35-0,6 g ga ortiq
bo‘lgani qayd etildi.

Organo-mineral kompostlar turli nisbatlarda go‘llanilgan
variantlarni tahlil etganimizda, mineral o'g‘itlarning kamaytirilgan
dozasi ustiga kompost-1 (12 t/ga, ya'ni 6 t/ga go'ng + 3 t/ga

glaukonit + 3 t/ga shirinmiya chiqgindisi) va kompost-2 (14 t/ga)
go‘llangan 5-6-variantlarda g'o‘za poyasi balandligi mos ravishda
92,8 va 92,6 sm ni tashkil etdi. Bu holatda hosil shoxlari soni
13,3-13,1 dona, umumiy ko'saklar 9,5-9,4 dona, ochilganlari
2,9-2,8 dona, bitta ko'sakdagi paxta og'irligi esa 3,56-3,52 g
bo'lib, nazorat variantiga qaraganda mos ravishda 6,7-6,9 sm
ga, hosil shoxlari 1,9-2,1 donaga, ko‘saklar soni 1,4—1,5 donaga,
ochilgan ko‘saklar 0,5-0,6 donaga va ko‘sak og'irligi 0,47-0,51
g ga yuqoriligi aniglandi.

Kompost-3 (20 t/ga) qo‘llanilgan 7-variantda esa 1-avgustda
g‘o‘za poyasi 95,5 sm ga yetdi. Hosil shoxlari soni 14,4 dona,
umumiy ko‘saklar 10,9 dona, ochilgan ko*saklar 3,3 dona bo'ldi va
bitta ko‘sak massasi 3,70 g ni tashkil qildi. Bu nazorat variantidan
mos ravishda 9,6 sm, 3,2 dona, 2,9 dona va 1,0 donaga, ko‘sak
og'irligi esa 0,65 g ga ko‘proqdir. 20 t/ga sof go'ng qo‘llanilgan
variantga nisbatan esa poya balandligi 1,5 sm, hosil shoxlari va
umumiy ko‘saklar soni 0,3 donaga, ochilgan ko‘saklar soni teng
bo'lib, paxta massasi 0,05 g ga yuqori chiqdi.

Eng yaxshi natijalar kompost-4 (22 t/ga) qo‘llanilgan
8-variantda kuzatildi. Bunda poya balandligi 96,1 sm, hosil
shoxlari 14,6 dona, umumiy ko‘saklar 11,1 dona, ochilganlari
esa 3,5 dona bo'lib, bir ko'sakdagi paxta og'irligi 3,71 g ni tashkil
etdi. Bu nazoratga qaraganda 10,2 sm, 3,4 dona, 3,1 dona va
1,2 donaga hamda ko'sak massasi 0,66 g ga ortiqdir. Go'ng (20
t/ga) qo'llanilgan variant bilan solishtirganda esa poya balandligi
2,1 sm, hosil shoxlari va umumiy ko'saklar 0,5 donaga yuqori,
ochilgan ko‘saklar teng, ko'sak massasi esa 0,06 g ga ko'p bo‘ldi.

Kompost-5 (24 t/ga) qo'llanilganda esa poya balandligi 94,6
sm, hosil shoxlari 14,3 dona, umumiy ko‘saklar 10,8 dona,
ochilganlari 3,2 dona, bitta ko'sak massasi esa 3,68 g ni tashkil
etdi. Bu nazoratdan mos ravishda 8,7 sm, 3,1 dona, 2,8 dona va
0,9 donaga, hamda ko‘sak og'irligi 0,63 g ga yuqori bo‘lib, sof
go'ng (20 t/ga) qo'llanilgan variantdan deyarli katta farq gilmadi.

XULOSA

Tadqiqot natijalari shuni ko‘rsatadiki, turli nisbatlarda tayyor-
langan organo-mineral kompostlar orasida eng samaralisi
kompost-4 (22 t/ga) bo'lib chigdi. Aynan shu variantda g'o‘zada
hosil elementlari eng yuqori darajada to‘plandi. Ya’'ni, nazoratga
nisbatan poya balandligi 10,2 sm ga, hosil shoxlari soni 3,4 dona-
ga, umumiy ko‘saklar 3,1 donaga, ochilgan ko‘saklar 1,2 donaga
va bitta ko'sakdagi paxta og'irligi 0,66 g ga ortgani gqayd etildi.
Shunday qilib, kompost-4 varianti sho‘rlangan tuproglarda g‘o‘za
uchun optimal hisoblanib, yuqori hosil olish imkoniyatini yaratadi.

xo'jaligi jurnali, 2019, Ne4, B. 45-49.

xo'jaligi fanlari axborotnomasi, 2020, Ne2, B. 37—41.
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G‘O‘ZA EKININI YETISHTIRISHDA ORGANO-MINERAL
O‘G‘ITLARNI ILDIZDAN TASHQARI QO‘LLASHNING
HOSILDORLIK VA TOLA SIFATIGA TA’'SIRI:
ADABIYOTLAR TIZIMLI TAHLILI

Xaydarova Shoxsanam Dilshodbek qizi
Andijon gishloq xojaligi va agrotexnologiyalar instituti tayanch doktoranti
https://orcid.org/0009-0003-7464-5901

Annotatsiya. Mazkur maqolada g‘o‘za ekinini yetishtirishda organo-mineral o ‘g’‘itlarni ildizdan tashqari qo ‘llashning
hosildorlik va paxta tolasi sifatiga ta’siriga oid 1984-2026 yillarda chop etilgan 35 dan ortiq mahalliy va xorijiy ilmiy manbalar
tizimli tahlil gilindi. Manbalar tuproq unumdorligi va mineral o ‘g ‘itlar; organo-mineral preparatlarning tarkibi va samaradorligi;
ildizdan tashqari oziglantirishning fiziologik asoslari bo ‘yicha guruhlandi.

Kalit so “zlar: organo-mineral o°‘g‘it; g ‘o za; Gossypium hirsutum L.; ildizdan tashqari oziglantirish; barg orqali oziglantirish;

Ekosil BE; Ekogum kompleks; Jivamrit.

Annomauyus. B cmamve cucmemamusuposarut pesynbmamet 6onee 35 omeuecmseHHbIX U 3apyOeHcHbIX HAYUHBIX UCMOYHUKOB
1984-2026 20006, n0CEAUWEHHDBIX BNUAHUIO BHEKOPHEBOL NOOKOPMKU OP2AHOMUHEPATbHBIMU YOOOPEHUIMU HA YPOHCAUHOCMb X10N-
YamHuUKa u Kauecmeo 8010kHA. Jlumepamypa czpynnuposana no 80npocam niodopoodus NoUbl U MUHEPaIbHO20 NUMAHUSL, COCMAasa
u 3hpekmusHOCMU OP2AHOMUHEPATLHBIX NPENAPAMO8, d MAKHCE (PU3UONO2UUECKUX OCHO8 BHEKOPHEB020 NUMAHUS.

Kniouessle cnosa: opzanomunepaivHoie yOobperus; x10nuamHuk, eHekopreaas hookopmka, Sxocun B3; Sxozym; [rcusampum.

Abstract. This paper presents a systematic review of more than 35 domestic and international scientific sources published in
1984-2026 on the effects of foliar application of organo-mineral fertilizers on cotton yield and fibre quality. The sources were
grouped into soil fertility and mineral nutrition, composition and efficacy of organo-mineral preparations, and physiological

foundations of foliar feeding.

Keywords: organo-mineral fertilizers; cotton; Gossypium hirsutum L.; foliar nutrition; Ekosil BE; Ekogum complex; Jeevamrit.

KIRISH

Tuproq unumdorligini saqglash va gishlog xo‘jaligi ekinlaridan
bargaror yuqori hosil olish zamonaviy dehgonchilikning muhim
vazifalaridan biridir. Intensiv sug‘oriladigan dehqonchilikda
gumus va oziga elementlari zaxirasining kamayishi qo‘shimcha
oziglantirishning samarali usullarini joriy etishni talab giladi.
Andijon viloyatining sug‘oriladigan o‘tlogi bo‘z tuproglari g‘o‘za
yetishtirishda muhim hudud hisoblanadi. lldizdan tashqari
oziglantirish o'g‘it eritmasini o'simlikning vegetativ organlariga
purkash orqali go‘llashga asoslanadi va qurg‘oqchilik, sho‘rlanish
yoki ildiz faoliyati sustlashgan sharoitlarda go‘shimcha oziga
manbai bo‘lishi mumkin. Mazkur maqolaning magsadi mavjud
ilmiy manbalarni tizimli tahlil gilish, asosiy tendensiyalarni aniglash
va Andijon viloyati sharoitida kelgusidagi tadqiqgotlar uchun ilmiy
yo‘nalishlarni belgilashdan iborat.

Ushbu tizimli tahlil 1984-2026 yillarda nashr etilgan ilmiy
jurnal magqolalari, monografiyalar, konferensiya materiallari va
dissertatsiyalarni gamrab oldi. Manbalar mavzuning g‘o‘za yoki
boshqga gishloq xo'jaligi ekinlarida organo-mineral o‘g‘itlar va
ildizdan tashqari oziglantirish bilan bevosita bog'ligligi, iimiy nashr
shakli, o'zbek, rus va ingliz tillarida mavjudligi hamda O‘zbekiston,
Tojikiston, Rossiya, Ukraina, AQSh va Hindiston kabi hududlarni

gamrab olishi mezonlari asosida guruhlandi. Tahlil gilingan
manbalarning asosiy gismi dala tajribalariga, hosildorlik va oziqa
elementlari o‘zlashtirilishiga bag‘ishlangan.

Agrokimyo fanining asoschisi D.M. Pryanishnikov organik
va mineral o‘d‘itlarni birgalikda go‘llash yuqori hosil olish uchun
muhimligini asoslagan. S.A. Kudrin va F.N. Skryabin tajribalarida
g‘o‘zaga organik va mineral o‘g‘itlar birgalikda berilganda azotdan
foydalanish 49-51%, fosfordan foydalanish 36% bo‘lgan;
organik komponent bo‘Imaganda azot o'zlashtirilishi 43—48%,
fosforniki 14-15% ni tashkil etgan. B. Niyazaliev tadgiqotlarida
organik va mineral o'g‘itlarning birgalikdagi qo‘llanishi tuprogning
agrofizikaviy va agrokimyoviy xususiyatlarini yaxshilagan.

lldizdan tashgari oziglantirish bo‘yicha adabiyotlarda oziga
elementlari barg kutikulasi orgali kirib, apoplast va simplast yo'llari
bilan hujayralarga o'tishi gayd etiladi. Usul chinbarg, shonalash,
gullash va ko‘saklash bosgichlarida go‘llanishi mumkin. Xolov
gumus preparati hosildorlikni 3,3—4,8 s/ga oshirganini, Hamidov
va Rashidov roslin va nitrolin bilan ishlov berishda 2,8-3,5 s/ga
go‘shimcha hosil olinganini bildirgan. Shu bilan birga, tadgiqotlar
tuproq tipi, preparat me’yori va qo‘llash muddatiga qarab farq
giladi; natijalarni to‘g‘ridan-to‘g‘ri tenglashtirish ehtiyotkorlikni
talab etadi.

1-jadval
Tahlil gilingan asosiy ilmiy manbalar matritsasi
Muallif(lar) Yil Asosiy natija Yo‘nalish
Pryanishnikov D.M. 1965 Organik va mineral o‘g‘itlarni birgalikda qo‘llash g‘oyasi Agrokimyo
Kudrin S.A., Skryabin F.N. 1985 Azot 49-51%, fosfor 36% o‘zlashtirilgan Organik + mineral
Skryabin F.A., Protasov P.V. 1989 Hosildorlik 10—-15% oshgan Organo-mineral
Niyazaliev B. 1990 Tuproq xossalari va oziqa o‘zlashtirilishi yaxshilangan Tuproq unumdorligi
Sultanov A. 1993 To‘kilish 3—11% kamaygan; hosil 1,7-3,8 s/ga oshgan G‘o‘za
Shapovalova M.P. 1995 Hosildorlik 2,67-3,65 s/ga oshgan Organo-mineral
Xolov G. 2000 Gumus preparati bilan hosil 3,3—4,8 s/ga oshgan Gumus preparati
Hamidov M., Rashidov N. 2003 Hosil 2,8-3,5 s/ga oshgan Biostimulyator
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2-jadval.
Tajriba dalasi tuprog‘ining dastlabki agrokimyoviy tavsifi
Qatlam, sm Chirindi, % N umumiy, % P umumiy, % N-NHs, mg/kg P-0s, mg/kg K:0, mg/kg
0-30 2,499 0,064 0,274 4,52 10,0 130
30-50 1,911 0,060 0,136 4,47 5,5 104
50-70 1,344 0,052 0,102 428 3,5 96
70-100 1,050 0,045 0,082 4,06 2,5 96
3-jadval
Tadqiqotda go‘llanilayotgan preparatlarning tavsifi
Preparat Asosiy tarkib Adabiyotlarda qayd etilgan samara Tajriba me’yorlari
Ekosil BE Triterpen kislotalar 50 g/1 Hosildorlik 25-36% gacha; stressga chidamlilik 50; 100; 150 ml/ga
klf) kﬁ?}%{’; rl?s i Vmaﬂfrl(l)‘éi)eﬁzlnottlzlrar’ e Hosildorlik 10-25% gacha; oziqa o‘zlashtirilishi 1;1,5;2 l/ga
e O e miokrr;aﬁa;iiﬁ:f;fememm Tuprogq biologik faolligi va ildiz rivoji 50; 75; 100 I/ga

MATERIALLAR VA USLUBLAR

Tadgigotning tahliliy gismi 35 dan ortiq ilmiy manbani tematik
guruhlash va taqqoslash asosida bajarildi. Amaliy gism Andijon
viloyati Izboskan tumani Maygir massivining sug‘oriladigan o‘tlogi
bo‘z tuproqglari sharoitida 2026—2028 yillarda olib borilayotgan
dala tajribasiga tayanadi. Tajriba 10 variant va 3 qaytarigdan
tashkil topgan. Har bir variantning umumiy maydoni 364 m?
hisobli maydoni 182 m? bo‘lib, biometrik kuzatuvlar har bir
gaytarigda 50 ta o'simlikda olib borilmoqgda.

NATIJALAR VA MUNOZARA

Tajriba dalasining 0-30 sm qatlamida 2026-yil boshlang‘ich
tahlil natijalariga ko'ra chirindi 2,499%, umumiy azot 0,064%,
umumiy fosfor 0,274%, ammoniy azot 4,52 mg/kg, nitrat azot
7,80 mg/kg, harakatchan P,0s 10,0 mg/kg va almashinuvchi
K,0 130 mg/kg ni tashkil etdi. 30-50, 50-70 va 70-100 sm
gatlamlarda chirindi, umumiy azot va harakatchan fosfor miqdori
bosgichma-bosqich kamaygan. Ushbu boshlang‘ich holat
go‘shimcha oziglantirish samaradorligini baholash uchun asos
bo'lib xizmat qiladi.

Tuprogda gumus 1.V. Tyurin, umumiy azot, fosfor va kaliy K.E.
Ginzburg va G.M. Shyeglova, nitrat azot ionometrik, harakatchan
fosfor B.P. Machigin, almashinuvchi kaliy P.V. Protasov usullari
asosida aniglangan. Fenologik kuzatuvlarda o‘simlik bo‘yi,
chinbarg va shona soni, vegetativ va generativ rivojlanish hamda
vegetatsiya davomida oziglantirishdan keyingi o‘zgarishlar qayd
etilmoqda.

Tajriba variantlarida Ekosil BE, Ekogum kompleks va Jivamrit
preparatlarining turli me’yorlari go‘llanadi. Ekosil BE Sibir pixtasi

asosidagi triterpen kislotalar saglovchi biostimulyator sifatida
tavsiflanadi. Ekogum kompleks gumin va fulvo kislotalar, azot
hamda mikroelementlarni saglaydi. Jivamrit organik mikrobiologik
bioo‘g‘it bo'lib, foydali mikroorganizmlar, fermentlar va organik
moddalar manbai sifatida tuproq biologik faolligini oshirishga
yo‘naltiriladi.

Adabiyotlar tahlili organik va mineral o‘g‘itlarni birgalikda
go‘llash oziga elementlarining o‘zlashtirilishini yaxshilashini
ko‘rsatdi. Bunda organik komponent mineral o‘g‘itlarning
samaradorligini oshirishi mumkin. Hosildorlikdagi qo‘shimcha
natijalar esa preparat turi, me’yor, qo‘llash muddati, nav va tuproq
sharoitlariga bog'lig. Masalan, ayrim tadgiqotlarda 1,7-3,8 s/ga,
2,67-3,65 s/ga, 2,8-3,5 s/ga va 3,3—4,8 s/ga qo‘shimcha hosil
gayd etilgan. Zamonaviy preparatlar bo‘yicha Ekosil BE uchun
25-36%, gumin preparatlar uchun 10-25% gacha hosildorlik
go‘shimchasi keltiriladi.

XULOSA

G'o'za yetishtirishda organo-mineral o'g'itlarni ildizdan tashqgari
qo‘llash bo‘yicha 35 dan ortiq ilmiy manbani tizimli tahlil gilish
quyidagi xulosalarni berdi: organik va mineral o‘g‘itlarni birgalikda
qo'llash azot va fosfor o‘zlashtirilishini yaxshilaydi; zamonaviy
organo-mineral va biologik preparatlar hosildorlik hamda
o‘simlikning stressga chidamliligini oshirish imkoniyatiga ega;
ildizdan tashqari oziglantirish g‘o‘zaning chinbarg, shonalash,
gullash va ko'saklash bosqichlarida samarali agrotexnik usul
bo'lishi mumkin. Andijon viloyati o‘tlogi bo‘z tuproglarida ushbu
texnologiyaning hosildorlik, tola sifati, tuproq biologik holati va
igtisodiy samaradorlikka kompleks ta’sirini aniglash dolzarbdir.

lImiy to‘plam, Andijon, 30-35-betlar.

hosildorligiga ta’siri. Buxoro, 212-214-betlar.
foydalanish samaradorligi. O'zPITI ilmiy materiallari.
ta’siri. Andijon AQAI konferensiyasi materiallari.

Tuprogshunoslik va agrokimyo jurnali, 4-son.

yetishtirish omillari. Qarshi.
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BUG'DOY SELEKSIYASI UCHUN TURLARARO DURAGAYLASH
ASOSIDA OLINGAN DURAGAY AVLODLARNING TAHLILI

UO‘K: 633.11:631.52

Nortojiyev Sunnatillo Farhod o‘g‘li
Janubiy dehgonchilik ilmiy-tadgiqgot instituti tayanch doktoranti
nortojiyevsunnatillo@gmail.com
https://orcid.org/0009-0002-5134-7680

Annotatsiya. Janubiy mintagada sharoitida ilk bor ko ‘p yillik bug ‘doy genotiplari va bir yillik kuzgi yumshoq bug ‘doy
navlari o ‘rtasida turlararo duragaylash o ‘tkazildi va o ‘tkazilgan turlararo duragaylash asosida olingan donlar hosil bo ‘lishi
eng yuqori KR23-PW-ON-27 x Peremoga duragayida 92%, KR23-PW-ON-21 x G ‘ozg ‘on duragayida 90% va KR23-PW-
ON-33 x G‘ozg‘on duragayida 88%, KR23-PW-ON-9 x Do ‘stlik-29 duragayida 85 % va KR23-PW-ON-21 x Do ‘stlik-29
duragayida 82 % bo‘lib 49-55 ta duragay donlari olishga erishildi va seleksiya ishlarida foydalanish uchun birlamchi
manbalar yaratildi.

Kalit so‘zlar: duragaylash, janubiy mintaga, namunalar, kuzgi yumshoq bug ‘doy, don soni, turlararo, nav, ko'p yillik
bug ‘doy, foiz, seleksiya, biotik, abiotik.

Abstract. For the first time in the southern region, interspecific hybridization was carried out between perennial wheat
genotypes and annual soft winter wheat varieties. The highest grain yield obtained on the basis of the interspecific hybridization
was 92% in the KR23-PW-ON-27 x Peremoga hybrid, 90% in the KR23-PW-ON-21 x G‘ozg ‘on hybrid, and 88% in the
KR23-PW-ON-33 x G ‘ozg ‘on hybrid, 85% in the KR23-PW-ON-9 x Do ‘stlik-29 hybrid, and 82% in the KR23-PW-ON-21 x
Do ‘stlik-29 hybrid. A total of 49-55 hybrid grains were obtained, and primary sources were created for use in selection work.

Keywords: hybridization, southern region, samples, winter soft wheat, grain number, cross-species, variety, perennial
wheat, percentage, selection, biotic, abiotic.

AHHomayus. Bnepebie 8 01#CHOM pezuoHe Oblid NPoBedeHd Mexcaudosas 2ubpuduzayus Mexcoy MHO2ONEMHUMU 2EHOMU-
namu nweHuybl U 0OHONEMHUMU COPMAMu MA2Kol o3umoll nweHuybl. Haubonvwiuti yposxcaii 3epna, nosyueHHslii Ha 0CHO8E
medxceudosoli eubpudusayuu, cocmasun 92% y eubpuda KR23-PW-ON-27 x Ilepemoza, 90% y 2ubpuda KR23-PW-ON-21 x
T'oszon, 88% y 2ubpuda KR23-PW-ON-33 x I'ozzon, 85% y 2u6puda KR23-PW-ON-9 x Iycmaux-29 u 82% y zu6puda KR23-
PW-ON-21 x Tycmauk-29. Bcezo 610 nonyueno 49-55 z2ubpudnvix 3epen, u co30anvl nepguuHble UCMouHUKU Os UCNONb30-
8aHUs 8 CenekyuoHHOL pabome.

Kniouessie cnoea: zubpudusayus, 0xcHbIl pe2uoH, 06pasybl, 03UMAs MA2Kkas NWEHUYd, 3epHUCMOCTb, MEHCBUOHOCMb,

copm, MHO20JIEMHAS NWeEHUYA, NPOYEHM, ceneKkyus, Guomuueckutl, abuomuieckutl.

KIRISH

Dunyo bo‘yicha 340 min gektar maydonga boshogli don
yetishtiriladi. Umuman dunyoda donli ekinlarning 55% ozig-
ovgat uchun 45% esa chorva ozuqasi sifatida foydalinadi. Jahon
bozorida har yili 90-100 min tonna bug‘doy va 60-70 min tonna
makkajo‘xori doni chet-mamlakatlarga eksport gilinadi.

Respublikamizda 1 min 300 ming gektardan ortig maydonlarga
boshoqli don ekinlari ekilib, kelinmogda. Bu ko‘rsatkich O‘zbe-
kiston Respublikasida yalpi boshoqli don yetishtirish 1,4%
ni tashkil gilmogda. Keyingi yillarda yerdan samarali oqilona
foydalanish dolzarb vazifalaridan biri hisoblanib kelmoqda.

O‘zbekiston Respublikasi Prezidentining 2019 yil 16 fevraldagi
PQ-5742-son «Seleksiya yutuglari to‘g‘risida»gi va 2019 yil 29
dekabrdagi PQ-2460-son «Urug‘chilik to‘g‘risidagi»gi qonunlari,
“2020-2030 vyillarga qishlog xofjaligini rivojlantirishning mo'ljal-
langan strategiyasi to'g'risida” gi farmoni hamda mazkur faoli-
yatga tegishli boshga me’yoriy-huquqiy hujjatlarda belgilangan
vazifalarni amalga oshirishga muayyan darajada xizmat giladi.

Olimlarning takidlashicha, bug‘doyning (Triticum aestivum L.)
va bug‘doyning yovvoyi turlari (Thinopyrum spp.) o'rtasida ko‘p
yillik o‘sish imkoniyatiga ega o‘simlik turlaridan biri yaratilgan. Ko‘p
yillik bug‘doy biotik va abiotik omillarga chidamli bo'lib, bug‘doyni
yaxshilashda foydali hisoblanadi [1; 507-513-b].

O.A.Amanov, D.T.Jo'rayev va boshga olimlarning gayt etishi-
cha, oxirgi yillarda Xalgaro makkajo‘xori va bug‘doyni yaxshilash
markazi (CIMMYT), Amerika Qo‘shma Shtatlarining Kanzas
universiteti hamda tuprogshunoslik ilmiy tadgiqot instituti bilan

hamkorlikda ko'p yillik bug‘doyning yangi navlarini yaratish ustida
tajribalar o‘tkazilmoqda. Hozirgi kunda 42 xromosomali ko'p yillik
formalar yaratilgan [2; 97-102-b].

Olimlarning fikricha, bug‘doy va Agropyron turlari o‘rtasida
duragaylash yo'li bilan ko'p yillik bug‘doy yaratilgan [3; 34-37-b].

Olimlarning takidlashicha, bug‘doy (Triticum avestivum) va
bug‘doy o'ti (Th. intermedium) duragaylari igtisodiy jihatdan gim-
matli belgilari uchun yangi genlar introgressiyasi bo‘lgan navlarni
olish uchun ishlatilgan [4; 413-b].

Tadgigotning maqgsadi: Respublikamizning janubiy min-
taga tuprog-iglim sharoitida bug‘doy seleksiyasi uchun turlararo
duragaylash o'tkazish va olingan duragay avlodlarning global
iglim o‘zgarishi sharoitlarida irsiylanishi va o‘zgaruvchanligi
yugori bo‘lgan bug‘doy seleksiyasi uchun gimmatli manbalar
yaratishdan iborat.

MATERIALLAR VA USLUBLAR

Tajribalar Janubiy dehqonchilik ilmiy-tadqigot instutining
Qarshi tumanida joylashgan sug‘oriladigan markaziy dala tajri-
ba maydonida 2023-yilda ko'p yillik (Thinopyrum intermedium)
bug‘doyning 30 ta nav va genotiplari o‘rganilib va bunda ko'p yillik
bug'doyning (Thinopyrum intermedium) genotiplari bilan kuzgi
yumshoq bug‘doyning (Triticum aestivum L) navlarining yuqori
hosildor va don sifati yuqori ko'rsatkichlarga ega bo‘lgan turlari
o‘rtasida 21 ta kombinatsiyada duragaylash ishlari o‘tkazildi.

Duragaylash uchun o'simliklarni tayyorlash (changchilarini olib
tashlash) mart oyining 3-dekadasida Yurev usuli asosida amalga
oshirilib, 3 kundan so‘ng otalik formalari bilan changlatildi va
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1-jadval.

Yumshoq bug‘doy (Triticum aestivum L) va ko‘p yillik bug‘doy (Thinopyrum intermedium) genotiplarini turlararo
duragaylash asosida olingan donlar soni, % (Qarshi-2023 y).

Chatishtirilgan Chatishtirilgan Hosil bo’lgan
Ne Nav va duragay kombinatsiyalar nomi boshoqglar soni, boshoqchalar soni, donlar
dona dona soni %
1 QKR23-PW-ON-2 x JKR23-PW-ON-19 3 60 37 62
2 QKR23-PW-ON-2 x KR23-PW-ON-21 3 60 43 72
3 QKR23-PW-ON-6 x JHisorak 3 60 22 37
4 QKR23-PW-ON-6 x JG‘ozg‘on 3 60 39 65
5 QKR23-PW-ON-9 x JHisorak 3 60 27 45
6 PKR23-PW-ON-9 x dDo‘stlik-29 3 60 51 85
7 QKR23-PW-ON-9 x JG‘ozg‘on 3 60 35 58
8 QKR23-PW-ON-21 x JPeremoga 3 60 46 77
9 QKR23-PW-ON-21 x 3 Do‘stlik-29 3 60 49 82
10 QKR23-PW-ON-21 x 4G ozg‘on 3 60 54 90
11 QKR23-PW-ON-22 x 4G‘ozg‘on 3 60 41 68
12 QKR23-PW-ON-22 x JPeremoga 3 60 24 40
13 QKR23-PW-ON-22 x 3 Do‘stlik-29 3 60 23 38
14 QKR23-PW-ON-23 x 4 Do‘stlik-29 3 60 18 30
15 QKR23-PW-ON-23 x JHisorak 3 60 42 70
16 QKR23-PW-ON-27 x 4 Peremoga 3 60 55 92
17 QKR23-PW-ON-27 x 4G ozg‘on 3 60 33 55
18 QKR23-PW-ON-27 x 4 Do‘stlik-29 3 60 37 62
19 QKR23-PW-ON-33 x 4G‘ozg‘on 3 60 53 88
20 QKR23-PW-ON-33 x JKR23-PW-ON-19 3 60 31 52
21 QKR23-PW-ON-33 x KR23-PW-ON-21 3 60 19 32
X Jami 63 1260 779 61,9

duragaylash ishlari 0z nihoyasiga yetdi.

Chatishtirishda har bir duragay uchun ona o‘simliklarining
3 dona boshog‘idan foydalanildi. Har bir boshogdan 20 tadan
don o‘rni (tugunchalar) goldirildi. Chatishtirish o‘tkazilgan 21 ta
o'simlikdan barchasida duragay don olishga erishildi.

NATIJALAR VA MUNOZARA

Chatishtirish asosida olingan duragay donlar soni 18 ta dan
55 ta gacha bo‘lganligi kuzatildi. Bu ko‘rsatkich foiz ko'rinishida
30 % dan 92 % gacha bo‘lganligi aniglandi.

Turlararo duragaylash asosida olingan don hosil bo‘lishi eng
yuqori KR23-PW-ON-27 x Peremoga duragayida 92%, KR23-
PW-ON-21 x G‘ozg‘on duragayida 90% va KR23-PW-ON-33 x
G‘ozg‘on duragayida 88%, KR23-PW-ON-9 x Do'stlik-29 dura-
gayida 85 % va KR23-PW-ON-21 x Do'stlik-29 duragayida 82 %
bo'lib 49-55 ta duragay donlari olishga erishildi

Eng kam donlar KR23-PW-ON-23 x Do'stlik-29 duragay kom-
binasiyasida 30%, KR23-PW-ON-6 x Hisorak duragayida 37%,
KR23-PW-ON-33 x KR23-PW-ON-21 duragaylarida 32%, KR23-
PW-ON-22 x Do'stlik-29 duragayida 38 % va KR23-PW-ON-22

x Peremoga duragay kombinasiyasida hosil bo‘lgan donlar soni
24 ta va foiz hisobida esa 40% duragay donlar olindi (1-jadval).

Ota-ona shakllari biologik va genetik jihatdan turlicha bo‘l-
ganda ularning duragaylarida geterozis yaggol namoyon bo‘ladi.

Duragaylash asosida olingan donlar kelgusi yili ota va ona
shakllari bilan birgalikda yonma yon ekildi (ota-ona shakli bilan
solishtirish magsadida) va belgilarning irsiylanishi va o‘zgaruv-
chanligi bo‘yicha tahlil gilinadi.

XULOSA

Xulosa qilib shuni aytish joizki, ilk marta janubiy mintagada
sharoitida bug‘doy seleksiyasi uchun turlararo duragaylash
o‘tkazildi va o‘tkazilgan turlararo duragaylash asosida olingan
donlar hosil bo‘lishi eng yugori KR23-PW-ON-27 x Peremoga
duragayida 92%, KR23-PW-ON-21 x G'ozg‘on duragayida
90% va KR23-PW-ON-33 x G'ozg‘on duragayida 88%, KR23-
PW-ON-9 x Do'stlik-29 duragayida 85 % va KR23-PW-ON-21
x Do'stlik-29 duragayida 82 % bo'lib 49-55 ta duragay donlari
olishga erishildi va seleksiya ishlarida foydalanish uchun birlam-
chi manbalar yaratildi.

3. Tsitsin N. V. Perennial wheat. — 1978.

Breeding. — 2022. — T. 26. — Ne. 5. — C. 413.
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Annotatsiya. Monokulturalarga asoslangan intensiv dehqonchilik resurslarning ko‘p sarflanishi, tuproq va yer osti
suvlarining agrokimyoviy ifloslanishi hamda iqlim o ‘zgarishiga salbiy ta siri tufayli ekologik inqirozlarni keltirib chigarmoqda.
Ushbu muammoga muqobil yechim sifatida ko ‘p yillik bug ‘doy tizmalarini seleksiyalash va barqaror agrotizimlarni yaratish
muhim ahamiyatga ega. Tadgiqotlar 2023-2025 yillarda Baxmal ITSda 34 ta ko ‘p yillik bug ‘doy tizmasi va “Bezostaya-1"
(andoza) navi ustida olib borildi. Ma’lumotlar variatsion-statistik usulda (EKF0.05, CV, %) tahlil gilindi. Olingan natijalarga
ko ‘ra, 7 ta tizma (KYD-13, KYD-14, KYD-19, KYD-21, KYD-23, KYD-26, KYD-27) andozaga nisbatan ishonchli yuqori hosil
berdi. Aynigsa, KYD-23 va KYD-26 tizmalari o ‘rtacha 18,5 s/ga hosil ko ‘rsatib, andozadan 85% ga ustunlik qildi hamda
yillar davomida bargarorlikni saglab qoldi (CV = 3,61%). Tanlab olingan ko ‘p yillik bug ‘doy tizmalari lalmikor hududlarda
ekologik barqaror dehqonchilikni yo ‘Iga qo ‘yish va seleksiyada foydalanish uchun tavsiya etiladi.

Kalit so ‘zlar: ko ‘p yillik bug ‘doy, monokultura, ekologik barqarorlik, don hosildorligi, Baxmal ITS, lalmikor dehqonchilik.

Abstract. Intensive agriculture based on monocultures leads to ecological crises due to high resource consumption,
agrochemical pollution of soil and groundwater, and negative impacts on climate change. As an alternative solution to this
problem, breeding perennial wheat lines and creating sustainable agrosystems are of high importance. Studies were conducted
in 2023-2025 at the Bakhmal Experimental Station on 34 perennial wheat lines and the reference variety “Bezostaya-1".
Data were analyzed using variation-statistical methods (LSD0.05, CV, %). According to the results, 7 lines (KYD-13, KYD-14,
KYD-19, KYD-21, KYD-23, KYD-26, KYD-27) showed significantly higher yield compared to the control. In particular, lines
KYD-23 and KYD-26 demonstrated an average yield of 18.5 c/ha, surpassing the control by 85% and maintaining stability
over the years (CV = 3.61%). The selected perennial wheat lines are recommended for establishing ecologically sustainable
farming in rainfed areas and for use in breeding programs.

Keywords: Perennial wheat, monoculture, environmental sustainability, grain yield, Bakhmal Experimental Station,
rainfed farming.

Annomauyusa. HnmencusHoe cenbcKoe X0341icmao, 0CHOBAHHOE HA MOHOKYNbIMYpPAxX, NPUB0OUM K IKOJI02UUECKUM KPUSUCAM
U3-3a 8bICOK020 Pacxodd pecypcos, azpoXUMUUECK020 3azpA3HEHUS NOUBbL U NOO3EMHbIX 800, d MAKHCE HE2AMUBHO20 USI-
HUSl HA U3MeHeHue Kaumama. B kauecmee anbmepnamuenozo pewenus 3moti npobnemvl 8aicHOE 3HAUEHUE UMeem CelleKyust
JIUHUL MHO2ONEMHEU nuieHuybl u co3danue ycmoliuusslx azpocucmem. Mccnedosarus npogodunuce 8 2023-2025 z0dax na
Baxmanwsckoii HOC nad 34 nunusmu muozonemuell nwexuysl u copmom-smanornom “besocmas-1". lannwvie 6biu npoaua-
JU3Upo8amsbl sapuayuorro-cmamucmuueckum memodom (HCPO.05, CV, %). CoznacHo nonyuenHbim pesyibmamam, 7 AuHuL
(KYD-13, KYD-14, KYD-19, KYD-21, KYD-23, KYD-26, KYD-27) nokasanu docmogepHo 6oJiee 8bICOKYI0 YPOHCAUHOCMb NO
cpasuenuio ¢ konmponem. B uacmuocmu, aunuu KYD-23 u KYD-26 npodemoncmpuposanu cpedHroio yposicatinocms 18,5 u/
2a, npes3otids cmandapm Ha 85% u coxpanue cmabunvrocme no zodam (CV = 3,61%). OmobparHvie MuHuU MHO20NIeMHell
nuweHuYybl PeKOMEHAYIOMcs Ol OP2aHU3AYUU IKOTIOZUUECKU YCMOLUMUB020 3eM1e0eNUs Ha 6GO2APHbIX 3eMAAX U UCNONb30BAHUS
8 cenexyuu.

Kntouessie cnoea: MHozonemusas nweHuyda, MOHOKYIbMYpa, IKON02UUECKAST YCMOUUUBOCMb, YpOrcaAlIHOCMb 3epHa, bax-
manvckas HOC, 6ozapnoe 3emnedenue.

KIRISH

Zamonaviy agrotizimlarda keng qo‘llanilayotgan intensiv
monokultura g‘allachiligi mineral o‘g‘itlar, pestitsidlar hamda
jadal mexanik ishlov berish kabi resurslarning yuqori sarfini
talab qiladi. Bu yondashuv ekologik va iqgtisodiy nuqtai
nazardan yuqori xarajatli bo‘lib, tuproq hamda atrof-muhit
degradatsiyasiga olib kelmoqda [1]. Asosiy ekologik xatarlardan
biri agrokimyoviy birikmalarning chuqur suv qatlamlariga sizib
o‘tishidir. Tadgiqotlarga ko'ra, an’anaviy donli ekinlar kiritilgan
azotning atigi 50 foizini o‘zlashtiradi, qolgani esa yer osti suvlariga
yuvilib ketadi [2]. Bu holat chuchuk suv resurslariga garam bo‘lgan
dunya aholisining teng yarmi uchun bevosita tahdid soladi [3].

Oz navbatida, intensiv tizimlarda pestitsid va fungitsidlarning

keng qo‘llanilishi iglim o‘zgarishini tezlashtirmoqda [4].
Masalan, 1 gektar makkajo'xori maydoniga agrotexnik ishlov
berish va preparatlar ishlab chigarish uchun 800 litrdan ortiq
neft ekvivalentidagi energiya sarflanadi [5]. Shuningdek, bir
yillik ekinlarning ildiz tizimi sayozligi va yerning muntazam
shudgorlanishi tuprogdagi organik uglerodning oksidlanishiga
hamda atmosferaga CO, ko'rinishida ajralishiga sabab bo‘imogda
[6]. Suv va shamol eroziyasi ogibatida tuproq organik moddasining
yo‘qolishi hosildorlikni keskin pasaytiradi [7].

Ushbu muammolarning mugobil yechimi sifatida ko'p vyillik
ekinlar agrotizimini rivojlantirish va joriy etish zarurati yuzaga
kelmoqda. Ko'p yillik o‘simliklar tuproq unumdorligini saglash,
resurs tejamkorligi va ekologik bargarorlikni ta’minlashda muhim
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o'rin tutadi [8].
MATERIALLAR VA USULLAR
Tadqiqotlar 2023-2025 yillarda Baxmal ilmiy-tajriba
stansiyasining tog‘oldi lalmikor sharoitida olib borildi. Tadqiqot
ob’ekti sifatida 34 ta ko'p yillik bug‘doy tizmalari (KYD-2 dan
KYD-34 gacha) va andoza sifatida “Bezostaya-1” navi olindi.
Tajriba dalasida don hosildorligi g/delyanka va s/ga hisobida
baholandi. Olingan ma’lumotlarning anigligi va ishonchliligi B.A.
Dospexov uslubiyoti bo‘yicha variatsion-statistik tahlil gilindi.
Tizmalar ortasidagi tafovutlar eng kichik farq (EKF, ) hamda
tajriba xatosi variatsiya koeffitsienti (CV, %) yordamida baholandi.
NATIJALAR VA MUNOZARA
2023-2025 vyillardagi dala tajribalarida ko'p yillik bug‘doy
tizmalarining don hosildorligi ob-havo va yillar sharoitiga bog'liq
holda turlicha namoyon bo‘ldi. Statistika tahlili shuni ko‘rsatdiki,
tajriba bo'yicha ofrtacha hosildorlik 8,6 s/ga ni tashkil etgan

holda, namunalar o‘rtasida keng genetik va fenotipik tafovutlar
kuzatildi (1-jadval).

Tadqiq etilgan 34 ta ko'p yillik tizmaning 7 tasi (KYD-13, KYD-
14, KYD-19, KYD-21, KYD-23, KYD-26 va KYD-27) “Bezostaya-1"
andoza naviga nisbatan statistik ishonchli darajada yuqori hosil
berdi.

Aynigsa, KYD-23 va KYD-26 tizmalari o‘rtacha 18,5 s/ga
hosildorlik ko‘rsatib, andoza navga (10,0 s/ga) nisbatan 85 foizga
yugori samaradorlik namoyon gildi. KYD-27 tizmasi ham o‘rtacha
18,3 s/ga hosil berib, istigbolli namuna ekanligini tasdigladi.

Tahlillar shuni ko‘rsatdiki, KYD-23, KYD-26 va KYD-27 tizmalari
3 yillik sinov davomida ob-havo o‘zgarishiga garamay, hosildorlik
barqgarorligini saglab qoldi. Masalan, KYD-23 tizmasining yillar
bo‘yicha ozgaruvchanligi juda kam (18,0-19,0 s/ga) bo'lib, uning
tog‘oldi lalmikor hududlarining ekstremal sharoitlariga yuqori
moslashuvchanligidan va stressga chidamli ekanligini ko'rsatadi.

1-jadval
Ko‘p yillik bug‘doy namunalarining hosildorlik ko‘rsatkichlari (Baxmal ITS, 2023-2025 yy.)
3 ‘
N Namunalar 2023 y. 2024y. 2025 y. g(/)d:lt;::llli; D rs;g;ha’ Iﬁ;)‘:gi%i

1 Bezostaya-1 (an.) 104,5+1,1 100,2+1,2 95,6+0,8 100,0 10,0 0,0
2 KYD-2 45,6+1,1 48,618 42,6£1,5 45,6 46 54
3 KYD-3 42.,9+0,8 48,6+1,1 44,6+0,5 45,4 4,5 -5,5
4 KYD-4 44,0+1,0 45,0£1,0 47,7£1,0 45,6 46 54
5 KYD-5 48,4+1,1 52,5£1,2 49,0+1,1 50,0 5,0 -5,0
6 KYD-6 79,9£1,8 74,3£1,6 69,5£1,5 74,6 7,5 -2,5
7 KYD-7 52,5412 64,013 58,8+13 58.4 5.8 42
8 KYD-8 87,0+1,9 88,3£1,9 83,8+1,8 86,4 8,6 -1.4
9 KYD-9 76,2+1,7 97,7£2,1 82,2+1,8 85,4 8,5 -1,5
10 KYD-10 58,3£1,3 65,0+1,4 58,9+1,3 60,7 6,1 -3,9
11 KYD-11 60,6+1,3 65,7+1,4 74,5+1,6 66,9 6,7 -3,3
12 KYD-12 62,8+1,5 69,9<1,5 67,6£1,5 66,8 6,7 33
13 KYD-13 164,7+1,9 158,8+1,9 167,7£2,0 163,7 16,4 6,4
14 KYD-14 152,0£1,8 161,8+1,9 152,8+1,7 155,5 15,6 5,6
15 KYD-15 69,7+1,5 78,9417 75,5+1,7 74,7 75 2,5
16 KYD-16 72,0+1,6 83,5+1,8 92,7+2,0 82,7 8,3 -1,7
17 KYD-17 68,8+1,5 83,9+1,7 73,9+1,6 75,5 7,6 2.4
18 KYD-18 45,1£1,0 54,1412 52,5412 50,6 5.1 4,9
19 KYD-19 138,7+1,8 156,9+1,9 140,9+1,7 145,5 14,6 4,6
20 KYD-20 44.8+1,0 41,840.,9 44.2+1,0 43,6 4.4 5,6
21 KYD-21 149,8+1,8 157,2+1,9 160,2+1,9 155,7 15,6 5,6
22 KYD-22 63,5+1,4 57,7+1,3 65,4+1,4 62,2 6,2 3,8
23 KYD-23 189,4+2.3 179,7+2,2 185,4+2,1 184,8 18,5 8,5
24 KYD-24 71,7+1,6 81,2+1,8 75,717 76,2 7,6 -2.4
25 KYD-25 48,9+1,1 52,8+1,2 45,5+1,0 49,1 4,9 -5,1
26 KYD-26 188,3+2,3 181,742,2 185,422,1 185,1 18,5 8,5
27 KYD-27 191,2+2,3 180,0+2,2 177,2+2,1 182,8 18,3 8,3
28 KYD-28 47,0£1,0 69,3%1,5 57.4+13 57,9 5.8 42
29 KYD-29 53,2+1,2 58,3+1,3 63,8+1,4 58,4 5,8 -4,2
30 KYD-30 34,3+0,8 41,8+0,9 34,6+0,8 36,9 3,7 -6,3
31 KYD-31 66,4+1,5 69,7+1,5 74,4+1,6 70,2 7,0 -3,0
32 KYD-32 102,2+2,1 98,5+2,2 87,0+1,9 95,9 9,6 -0,4
33 KYD-33 88,7+2,1 99,1£2,2 88,8+2,0 92,2 9,2 -0,8
34 KYD-34 42,8+0,9 42,9+0,9 51,7+1,1 45,8 4,6 -5,4
Eng kichik giymat 343 41,8 34,6 36,9 3,7 -6,3
O‘rtacha qiymat 84,0 88,5 86,1 86,2 8,6 -1.4
Eng yuqori giymat 191,2 181,7 185,4 185,1 18,5 8,5

Standart xatolik (Sx) 0,18

EKFo.o05 0,52

CV, % (tajriba xatosi) 3,61

Izoh: Jadvalda umumiy 34 ta namunadan eng yuqori natija ko'rsatgan yetakchi tizmalar alohida ko‘rsatib o 'tildi.

26 I 27 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

Tajribaning statistik ko‘rsatkichlari: variatsiya koeffitsienti CV
= 3,61% ni, eng kichik farq ko'rsatkichi esa EKF, . = 0,52 s/ga
ni tashkil etdi. Bu olingan ma’lumotlarning aniglik darajasi yuqori
ekanligini va tizmalar o'rtasidagi hosildorlik tafovutlari muhit
ta’sirida emas, balki genetik salohiyat bilan bevosita bog'ligligini
ko'rsatadi.

XULOSA

Intensiv monokultura agrotizimlarining ekologik zararlarini

kamaytirish va resurs tejamkorligiga erishishda ko'p yillik bug‘doy

ekinlarini joriy etish istigbolli yo'nalish hisoblanadi. Baxmal ITS
tog‘oldi lalmikor sharoitida o'tkazilgan 3 yillik tadgigotlar natijasida
34 ta ko'p yillik bug‘doy tizmasidan 7 tasi (KYD-13, KYD-14, KYD-
19, KYD-21, KYD-23, KYD-26, KYD-27) “Bezostaya-1" andoza
navidan sezilarli darajada ustun hosil berdi. KYD-23 va KYD-26
tizmalari eng yuqori ko‘rsatkichni (18,5 s/ga, andozadan +85%
yuqori) hamda vyillar bo‘yicha hosil bargarorligini ko‘rsatganligi
sababli, ulardan bargaror agrotizimlarni yaratish va kelgusi selek-
siyada gimmatli genetik manba sifatida foydalanish tavsiya etiladi.
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QORAQALPOG‘ISTON SHAROITIDA BAHORGI BUG‘DOY
NAVLARINING POYA BALANDLIGIGA EKISH MUDDATI VA
MINERAL O‘G‘IT ME’YORLARINING TA’SIRI

Sabirova Shaxnoza Pamirovna
Qoragalpog’iston gishloq xo’jaligi va agrotexnologiyalar instituti, tadgigotchi
sahnozasabirova6@gmail.com
https://orcid.org/0009-0004-7163-7153

Annotatsiya. Qoraqalpog ‘iston Respublikasining tuprog-iqlim sharoitida bahorgi bug ‘doyning optimal ekish
muddatlarini belgilash hamda mineral o°‘g‘it meyorlarining asosiy navlar poya balandligiga ta’siri ilmiy jihatdan
o ‘rganilgan. Tadqiqot davomida ekish muddatining o ‘zgarishi hamda qo ‘llanilgan makro o ‘g ‘itlar meyorlari (azot,
fosfor, kaliy) o ‘simlikning o ‘sish dinamikasi, rivojlanishi va poya balandligining shakllanishiga ko ‘rsatadigan ta’siri
tahlil qilingan. Olingan natijalar asosida hududdagi sug ‘oriladigan yerlarda bahorgi bug ‘doydan yuqori va sifatli hosil
olish uchun eng qulay agrotexnik muddatlar hamda maqbul o ‘g ‘it meyorlari bo ‘yicha ilmiy asoslangan tavsiyalar ishlab
chigilgan.

Kalit so’zlar: bahorgi bug‘doy, Qoraqalpog ‘iston, ekish muddati, mineral o ‘g°‘itlar meyorlari, poya balandligi, nav,
agrotexnologiya, hosildorlik.

Abstract. This article scientifically examines the optimal sowing dates for spring wheat and the effect of mineral
fertilizer application rates on the stem height of various varieties under the soil and climatic conditions of the Republic of
Karakalpakstan. The study analyzes how changes in sowing times and applied macronutrient rates (nitrogen, phosphorus,
potassium) influence the growth dynamics, development, and stem height formation of the plants. Based on the obtained
results, scientifically grounded recommendations have been developed regarding the most favorable agrotechnical dates and
optimal fertilizer rates to achieve high and quality yields of spring wheat in the irrigated lands of the region.

Keywords: spring wheat, Karakalpakstan, sowing date, mineral fertilizer rates, stem height, variety, agrotechnology,
productivity.

AnHomayusa. B dannoli cmamve HAyuHO UCCIed08aHbl ONMUMANbHBIE CPOKU Ce8a POBOL NUEHUYb! U BNIUSHUE HOPM MU-
HepanbHvlx YOOOpeHUll Ha 8blcomy Cmebist pasuuHbLX COPMO8 8 NOUBeHHO-KAuMamuueckux ycnosusix Pecnybnuku Kapakan-
nakcmat. B xode uccnedosanus npoananusuposano elusHUE USMEHEHUSI CPOKO8 Ce8a U NPUMEHSAEMbIX HOPM MAKpPOYOoOpeHull
(asoma, ¢ocopa, kanus) Ha JuHamuky pocma, pasgumue u Gopmuposarue svicomol cmebns pacmenui. Ha ocrose no-
JIYUEHHbIX Pe3ylbmamos paspabomarvl HayuHo 0OOCHOBAHHblE peKoMeHdayuu no Haubonee OAZONPUSMHBIM A2POMEXHU-
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UeCKUM CPOKAM U ONMUMATbHBIM HOPMAM YOoOpeHull Oisl NOTYUEHUS 8bICOKO20 U KAUECIMBEHHO20 YPOHCAs APOBOL NUIEHULbL

HA opowlaemulX 3emMisiX pe2uoHd.

Kniouesste cnosa: aposas nwenuya, Kapakannakcman, cpox ceea, Hopmbl MuHepaibHbix yoobpeHull, dbicoma cmeos,

copm, azpomexHono2us, ypoHcauHoCme.

KIRISH

Respublikamizning iglimi keskin kontinental bo‘lgan Qoraqgal-
pog‘iston sharoitida gishloq xo‘jaligini yuritish o‘ziga xos yon-
dashuvlarni talab giladi. Hududning tuprog-sho‘rlanish darajasi,
qurg‘oqchilik va yoz oylarining issiq kelishi ekinlarning o'sish va
rivojlanish jarayonlariga sezilarli ta’sir ko‘rsatadi. Bunday murak-
kab sharoitda bahorgi bug‘doy yetishtirishda ilmiy asoslangan
eng maqgbul ekish muddatlarini tanlash o'simlikning rivojlanish
fazalarini tabiatning noqulay omillaridan qochgan holda tashkil
etish imkonini beradi. Shu bilan birga, mineral o'g'itlar, xususan,
azot, fosfor va kaliy meyorlarini ilmiy mezonlar asosida qo‘llash
o‘simlikning vegetativ organlari, jumladan, poya balandligining
optimal shakllanishini ta’minlaydi. Poya balandligi bug‘doy
navlarining biologik ko'rsatkichlaridan biri bo‘lib, u o‘simlikning
yotib qolishga chidamliligi, barg sirtining yorug'likdan foydala-
nish samaradorligi hamda oxir-ogibat umumiy don hosildorligiga
bevosita ta’sir ko‘rsatadi. Mineral o‘g‘itlarning meyorlari va ekish
muddatlarining o‘zaro uyg‘unligini o‘rganish orqgali poya baland-
ligini boshqgarish va mustahkam agrofitootsenoz hosil gilish
dolzarb ilmiy muammolardan biridir. Ushbu maqolada Qoraqal-
pog‘iston Respublikasi sharoitida bahorgi bug‘doy yetishtirishda
ekish muddatlari va mineral o‘g‘it meyorlarining navlar poya
balandligiga ta’sirini har tomonlama o‘rganish va ilmiy xulosalar
chiqarish magsad qilib gqo‘yilgan.

Bug‘doy yetishtirishda mineral o‘g‘itlar, xususan, azotli
o‘g'itlarning o‘rni hamda ularning o*simlik biokimyoviy va fiziologik
jarayonlariga ta’siri ko'plab mahalliy va xorijiy olimlar tomonidan
chuqur o‘rganilgan. limiy adabiyotlarda keltirilishicha, azot
o‘simliklardagi ogsillar, nuklein kislotalar va xlorofill biosintezining
asosiy tarkibiy gismi bolib, uning yetishmovchiligi yoki ortigcha
miqdori fotosintetik faoliyatga va qurug modda to‘plash
dinamikasiga bevosita ta’sir ko‘rsatadi [3].

A. Eshmuradova., T. Seitnazarovalarning tadgigodida dunyo
aholisi sonining o‘sib borishi, ozig-ovgat mahsulotlari bilan
taminlashdek dolzarb muammoni yuzaga keltirmoqda unga
ko‘ra yumshoq bug‘doy (Triticum aestivum L.) dunyo bo'yicha
strategik ahamiyatga ega bo‘lgan va ozig-ovgat havfsizligini
taminlashda muhim o'rinni egallaydi. O‘zbekistonda bug‘doy
yetishtirish qishlog xo‘jaligining ustuvor yo‘nalishlaridan biri
hisoblanib, Toshkent, Farg‘ona, Jizzax, Buxoro va boshqa
viloyatlarida keng maydonlarda yetishtiriimoqgta ekanligin
aytilgan[5.]

Yumshoq bug‘doyni bahorgi navlarining sug‘orishmuddatlari,
me’yorlari, yalpi suv sarfi asosida suvdan oqgilona foydalanishga,
imkon beradigan, mo‘l va sifatli hosil olishni ta’'minlaydigan eng
magbul sug‘orish me’yorini ishlab chigish va fermer xo'jaliklariga
joriy etish.Suv ta’'minoti o'z navbatida o'g‘itlar samaradorligiga
sezilarli ta’sir ko'rsatadi. Shuning uchun biologik bahorgi bug‘doy
navlarining etishtirish texnologiyasini ishlab chigishda,ularning
sug‘orishga ta’sirchanligi-ni o‘rganish asosida, o‘rganilayotgan
navlar kesimida optimal sug‘orish me’yorlarini aniglashni talab
etadi [6].

MAERIALLAR VA USLUBLAR

Tadgigot obiekti sifatida Qaraqgolpog’istom sharoitida
etishtirilgan ikkita nav Janubiy gavhar, Parvoz navi tanglab olindi.

Dala tajribalari “Don va sholi” iimiy ishlab chigarish birlashmasi
tadgiqotlarda tajtiba maydonda o‘tkazildi. Tajriba dalasi o‘tlogli-
allyuvial, sho‘rlangan, mexanik tarkibi o‘rtacha, er osti sizot suvlari
1,5-2,0 m chuqurlikda joylashgan. Tajribada bahorgi bug‘doyning
“Janub Gavhari”, “Parvoz” navlar ekildi.

Tuproglar mexanik tarkibiga ko‘ra engil, o‘rta va og‘ir qumoq
tarkibli ekanligi qayd qilindi. Kuzda ekindan bo’shagan dalada
(o’'tmishdosh ekin kartoshka) surim ishlari tuprogning 28-30 sm
chuqurlikka surildi, surimdan avval tuproqqga fosfor -kaliy o’g’itlari
berildi. Bahorgi bug‘doyni ekishga tayorlashda kuyidagi ishlar
olib borildi: ekish oldi kultivatsiya, boranalash, oziglantirish,
begona o‘tlarga, kasalliklarga va zararkunandalarga garshi
kurash va sug‘oriladigan erlarda sug‘orishdan iborat (Macnexko
M.W., 2007; TopeHusizos E.LU., YTen6eprenoB A.P., Ewumypa-
ToB 3.F., 2013).[7]. Bunday erta bahorda tuproq yetilishi bilan
boronalanadi, chizellanadi yoki kultivatsiya qilib dala ekishga
tayyorlanadi.

NATIJALAR NA MUNOZARA

Qoraqalpog'‘iston Respublikasining keskin kontinental iglimi,
bahorning qisqaligi, yozning erta va issiq kelishi hamda tuprog-
larning o‘tlogi-allyuvial va sho‘rlanganlik xususiyatlari bahorgi
bug‘doy rivojlanishiga kuchli ta’sir ko‘rsatadi.

Tadqiqotlarda bahorgi yumshoq bug‘doy navlarining poya
balandligi ekish muddati va mineral o‘g‘itlar me’yoriga bog'liq
holda sezilarli darajada o‘zgarishi aniglandi. Poya balandligining
shakllanishi o‘simliklarning rivojlanish fazalari bo‘yicha izchil
ravishda ortib borgan bo‘lib, eng yuqori giymatlar sut pishish
fazasida qayd etildi (1-jadval).

Mart oyining Ill dekadasinda ekilgan “Janub gavhari” navida
poya balandligi tuplanish fazasida nazorat variantidagi 12,1 sm
dan N;;0P9Kso variantida 17,4 sm gacha, naychalash fazasida
esa mos ravishda 35,3 sm dan 49,7 sm gacha oshgan. Boshog-
lash, gullash va sut pishish fazalarida ham mineral o'g'itlar
me’yorining oshirilishi bilan poya balandligining muntazam ortishi
kuzatildi. Sut pishish fazasida nazorat variantida poya baland-
ligi 63,9 sm bo‘lgan bo‘lsa, NgoPgoKso, N120P90Kso, N1soPooKseo,
N1soP90oKeo Va N210PgoKeo Variantlarida mos ravishda 70,9; 74,8;
80,1; 83,7 va 85,5 sm ni tashkil etdi. Shunday qilib, eng yuqori
mineral o'g‘itlash me’yorida poya balandligi nazorat variantiga
nisbatan 21,6 sm yoki qariyb 33,8 % ga oshgan.

Xuddi shunday tendensiya “Parvoz” navida ham kuzatil-
di. Mazkur navda mart oyining Ill dekadasinda sut pishish
fazasidagi poya balandligi nazorat variantida 62,2 sm bo'lib,
N.10P90oKeo variantida 83,7 sm ga yetgan. Demak, mineral
o‘g‘itlar go‘llanilishi natijasida poya balandligi 21,5 sm ga, ya'ni
34,6 % ga oshgan.

Aprel oyining | dekadasinda ekilgan variantlarda esa poya
balandligi mart Ill dekadasinda ekishga nisbatan barcha oziglan-
tirish variantlarida pastroq bo‘ldi. “Janub gavhari” navida sut
pishish fazasida ushbu ko‘rsatkich nazorat variantida 56,7 sm,
N210P9oKeo Variantida 76,8 sm ni tashkil etgan bo‘lsa, “Parvoz”
navida mos ravishda 55,0 va 74,9 sm ga teng bo‘ldi. Bu holat
bahorgi bug‘doyni erta muddatda ekish o‘simliklarning vegetativ
rivojlanishi va poya hosil bo'lishi uchun qulayroq sharoit yarat-
ganligini ko‘rsatadi. Ekish muddatlari bo'yicha taqqoslanganda,
mart oyining Il dekadasinda ekilgan “Janub gavhari” navining
sut pishish fazasidagi poya balandligi o‘g‘itlash variantlariga
garab 7,2-8,7 sm ga, “Parvoz” navida esa 7,2-8,8 sm ga yuqori
bo‘lgan. Aynigsa, N,10P90Keo me’yorida ekish muddatlari o‘rta-
sidagi farq yagqol namoyon bo'lib, “Janub gavhari” navida 85,5
sm dan 76,8 sm gacha, “Parvoz” navida esa 83,7 sm dan 74,9
sm gacha kamaygan.

Olingan natijalar mineral o‘g‘itlar, aynigsa azotli oziglanish
me’yorining oshirilishi bahorgi yumshoq bug‘doy o‘simliklarining
vegetativ rivojlanishini jadallashtirib, poyaning intensiv o'sishiga
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1- jadval

Ekish muddatlari va mineral o‘g‘it me’yorlarining bahorgi yumshoq bug‘doy navlari poya balandligiga ta’siri, sm/tup,
2023-2025 yy.

Ne | Ekish muddati Navlar Mlne’ral o8 it Tuplanish | Naychalash | Boshoqlash Gullash Sut pishish
me’yorlari
1 Nazorat 12,1 35,3 57,7 60,8 63,9
2 N,.PoKe, 14,2 40,1 63,8 67,2 70,9
3 Ty N,,.P.K,, 15,1 42,6 67,3 70,9 74,8
4 gavhari N, PoKy, 16,3 46,3 72,1 76,0 80,1
5 N,oPoKy, 17,0 48,9 75,1 79,7 83,7
6 | Martoyining N, P.K,, 17,4 49,7 77,2 81,3 85,5
7 III dekadasi Nazorat 11,8 34,0 55,8 59,1 62,2
8 N, PooKoo 13,8 38,5 62,0 65,4 69,2
9 S NP, K 14,6 41,2 65,3 69,0 73,0
10 N, P, K 15,7 449 70,3 74,1 78,2
11 N,P.K,, 16,5 47,1 73,8 77,8 81,8
12 N, P,K,, 16,9 48,0 75,4 79,4 83,7
13 Nazorat 10,5 30,8 51,0 53,6 56,7
14 N,.PooK., 12,3 35,0 56,6 59,7 63,0
15 ity NP Ky, 13,0 37,2 60,0 63,2 66,7
16 gavhari N,..P..Ke, 14,1 40,5 64,3 67,9 71,7
17 N, oPoKe 14,7 42,8 67,7 714 75,2
18 | Aprel oyining N, .P.K, 15,1 43,6 69,1 72,9 76,8
19 I dekadasi Nazorat 10,1 29,6 49,3 52,0 55,0
20 NP, K., 11,9 33,6 54,9 58,0 61,2
21 Parvos N,,oP.K, 12,6 35,7 58,1 61,2 64,8
22 N, oPoKy, 13,6 389 62,6 65,9 69,8
23 N,oPoKe 14,3 40,9 65,8 69,3 73,3
24 N, .P.K, 14,7 41,9 67,3 70,9 74,9
ijobiy ta’sir ko‘rsatganligini ko‘rsatadi. Biroq poya balandligining XULOSA

haddan tashqari ortishi yotib qolish xavfini kuchaytirishi mumkinligi
sababli, o‘g‘itlash me’yorlarini navning biologik xususiyatlari va
muayyan agroiglim sharoitlarini hisobga olgan holda belgilash
muhimdir.

Olingan natijalar mineral o‘g‘itlar, aynigsa azotli oziglanish
me’yorining oshirilishi bahorgi yumshoq bug‘doy o'simliklarining
vegetativ rivojlanishini jadallashtirib, poyaning intensiv o'sishiga
ijobiy ta’sir ko‘rsatganligini ko‘rsatadi. Biroq poya balandligining
haddan tashqari ortishi yotib qolish xavfini kuchaytirishi mumkinligi
sababli, o‘g'itlash me’yorlarini navning biologik xususiyatlari va
muayyan agroiglim sharoitlarini hisobga olgan holda belgilash
muhimdir.

Tadqigot natijalari bahorgi yumshoq bug‘doy navlarining
poya balandligi ekish muddati, nav xususiyati va mineral o‘gitlar
me’yoriga bevosita bog'ligligini ko‘rsatdi. O‘rganilgan variantlar
ichida poya balandligi aprel oyining | dekadasinda ekilgan vari-
antlarga nisbatan yuqori shakllandi.

Mineral o‘g‘itlar me’yorining oshirilishi o'simliklarning vegetativ
rivojlanishini faollashtirib, poya balandligining izchil ortishiga
olib keldi. Eng yuqori natija N,10P9oKso me’yorida qayd etildi.
Mazkur variantda sut pishish fazasida poya balandligi “Janub
gavhari” navida 85,5 sm, “Parvoz” navida esa 83,7 sm ni tashkil
etdi. Nazorat variantiga nisbatan poya balandligining ortishi mos
ravishda 21,6 va 21,5 sm ni tashkil gilgan.

—Ne 3. - B. 22-24.
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KUZGI YUMSHOQ BUG‘DOYDA MIKROSPOROGENEZ
BOSQICHLARINING SITOLOGIK TAHLILI VA ULARNING
IN VITRO ANDROGENEZDAGI AHAMIYATI
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Annotatsiya. Tadqiqotda kuzgi yumshoq bug ‘doyda mikrosporogenez bosqichlari sitologik tahlillar asosida o ‘rganildi va
ularning in vitro androgenezdagi ahamiyati baholandi. Sitologik tahlillar natijasida mikrosporogenezning profaza, erta, o ‘rta
va yuqori vakuolizatsiyalangan bir yadroli hamda ikki yadroli bosqichlari aniglandi.

Kalit so zlar: kuzgi yumshoq bug ‘doy, mikrosporogenez, mikrospora, sitologik tahlil, vakuolizatsiya, in vitro androgenez.

Abstract. This study investigated the stages of microsporogenesis in winter bread wheat based on cytological analysis
and evaluated their relevance to in vitro androgenesis. Cytological analysis identified the prophase, early-, mid-, and late-
vacuolated uninucleate microspore stages, as well as the binucleate stage.

Keywords: winter bread wheat, microsporogenesis, microspore, cytological analysis, vacuolization, in vitro androgenesis.

Annomayus. B uccredosanuu cmaduu Mukpocnopozenesa y 03umoll Msekol NUWeHUYsl U3yuaiics Ha OCHOBE YUmonio2u-
YecK020 aHANU3d, d MAKHCe OYeHUBAIOCH UX 3HaueHue 0 aHOpozeHesd in vitro. B pesynemame yumonozuueckozo aHanusa
6bLIU BbIABTEHbI cMaduu hpodasvl, parHell, cpedHell u No30Hel 8aKyonu3ayuu 00HOSA0epHbIX MUKPOCNOP, d Makxce 08yXss-

depHas cmadusi.

Knrwouessle cnoea: osumas mszkas nuweHuya, MukpocnopoeeHe3, Mmukpocnopda, HMYHOJIOZUHGCKLI& aHanus, eakyonusayus,

aHdpozewes in vitro.

KIRISH

Mikrosporogenez o'simliklarda erkak gametofitining shakllanishi
bilan bog'liqg murakkab biologik jarayon bo'lib, mikrosporotsitlarning
meyoz bo‘linishi natijasida gaploid mikrosporalarning hosil
bo'lishini 0z ichiga oladi. Keyinchalik mikrosporalar rivojlanib,
chang donachalarini shakllantiradi. Mikrosporogenezning turli
bosqichlarini sitologik jihatdan aniglash in vitro androgenez va
changchi kulturasi texnologiyalarini takomillashtirishda muhim
ahamiyatga ega. Mazkur texnologiyalarning samaradorligi,
avvalo, kulturaga olinadigan changchilardagi mikrosporalarning
rivojlanish bosqichini to'g'ri aniglashga bog'liq.

Bug‘doy va boshga boshoqli ekinlarda bir yadroli mikrospora
bosqichi androgenez induksiyasi uchun yuqori kompetent
davrlardan biri hisoblanadi. Ushbu bosgichda stress ta’sirida
mikrosporaning odatiy gametofitik rivojlanish dasturi embriogen
rivojlanish yo‘nalishiga qayta dasturlanishi mumkin (Touraev et
al., 1997; Maraschin et al., 2005).

MATERIALLAR VA USLUBLAR

Tadgiqot materiali sifatida “Xalgaro kuzgi bug‘doy dasturi”
namunalari va mahalliy navlar ishtirokida olingan 12 ta F. duragay
kombinatsiyasi tanlab olindi. Dala sharoitida boshoglar kunning
birinchi yarmida kesib olindi. Boshoglarni tanlashda boshoq va
bayroq bargning o‘zaro joylashish holati hisobga olindi. Asosan
bayroq barg va boshoq oralig'i 4, 3, 2, 1 sm hamda 0 sm, ya'ni
boshoq bayroq barg bilan bir sathda joylashgan holatdagi
boshoqlar sitologik tahlil uchun tanlab olindi.

Sitologik tahlillar Z.P. Paushevaning “Praktikum po sitologii
rasteniy” (1974) metodik go‘llanmasi asosida amalga oshirildi.
Mikrosporogenez bosgichlarini aniglash uchun 2% li atsetokarmin
eritmasidan foydalanildi. Preparatlar NLCD-307B mikroskopida
10%40 va 10x100 obyektiv kattalashtirishlarida kuzatildi.
Mikrosporalarning rivojlanish bosgichlari atsetokarmin bilan
bo'yalgan preparatlarda yadro morfologiyasi, vakuola holati va
hujayra tuzilishiga ko‘ra baholandi.

NATIJALAR VA MUNOZARA

In vitro androgenezning samaradorligi ko‘p jihatdan donor
o‘simlikdan ajratib olingan mikrosporalarning rivojlanish bosgichiga
bog'lig. Adabiyot ma’lumotlariga ko‘ra, vakuolizatsiyalangan
bir yadroli mikrosporalar, aynigsa kech vakuolizatsiyalangan
bosqich, embriogen rivojlanishga yugori kompetentlik namoyon
qilishi mumkin. Ushbu bosgichda mikrospora hujayrasida yirik
markaziy vakuola shakllanadi va yadro hujayraning periferik
gismiga siljiydi. Stress omillari ta’sirida mikrosporaning gametofitik
rivojlanish dasturi o‘zgarib, embriogen, ya’ni sporofitik rivojlanish
yo‘nalishiga o‘tishi mumkin (Touraev et al., 1997; Maraschin et al.,
2005). Shu sababli mikrosporalar rivojlanish bosgichini sitologik
nazorat qilish changchilarni in vitro kulturaga kiritish uchun
muhim mezon hisoblanadi. Aynigsa, yuqori vakuolizatsiyalangan
bir yadroli mikrosporalarning mavjudligi androgenik rivojlanish
uchun istigbolli materialni tanlash imkonini beradi. Biroq optimal
rivojlanish bosqichi genotip va kulturaga kiritish sharoitlariga
bog'liq bo‘lishi mumkin (Ferrie & Caswell, 2011; Germana, 2011).

Profaza bosqichi. Meyozning profaza bosgichida mikro-
sporotsitlarda xromosoma- r——
larning kondensatsiyasi,
juftlanishi va rekombinat-
siyasi kabi muhim genetik
jarayonlar kechadi. Ushbu
bosgichda hujayralar hali
mikrospora shakliga to'liq
o‘tmagan bo‘ladi. Shu sa-
babli mazkur bosqichni
aniglash mikrosporoge-
nezning rivojlanish dina-
mikasini sitologik nazorat
qilishda muhim ahamiyatga
ega (Touraev et al., 1997;
Germana, 2011).
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Erta vakuolizatsiyalangan bir r—

yadroli mikrospora bosgqichi. Erta T
bir yadroli bosgichda mikrospora £

zich va vakuolalar kichik hajmda &&=
bo‘ladi. Yadro odatda hujayraning
markaziy gismiga yaqin joylashadi. =
Ushbu bosgichda embriogen rivojlanish &
induksiyasi mumkin bo‘lsa-da, uning
samaradorligi rivojlanish bosgichi va
genotipga bog‘liq (Maraschin et al., |
2005). _

O‘rta vakuolizatsiyalan-
gan bir yadroli mikrospora
bosqichi. O‘rta vakuolizatsi-
yalangan bosqichda mikro-
spora sitoplazmasida vakuo-
lalar kattalashadi va yadro as-
ta-sekin hujayraning periferik
gismiga siljiydi. Mazkur bos-
gich mikrosporaning rivojla-
; nish dasturini o‘zgartirish
B e uchun muhim davrlardan biri

LB E- hisoblanadi. Stress ta’sirida
hujayra embriogen rivojlanish yo‘nalishiga gayta dasturlanishi
mumkin (Touraev et al., 1997; Maraschin et al., 2005).

Yugori vakuolizatsiyalan- T
gan bir yadroli mikrospora | “5V
bosqichi. Yuqori vakuolizat-
siyalangan bosgichda mikro- |
spora hujayrasida yirik marka- =5 %>
ziy vakuola shakllanib, yadro f
hujayra devoriga yaqin perif-
erik holatda joylashadi. Ushbu
rivojlanish bosgqichi ko‘plab
o‘simliklarda mikrospora em- .
briogenezini induksiyalash |
uchun yuqori kompetent davr
sifatida garaladi. Stress ta’siri-
da mikrosporaning gametofitik

rivojlanish dasturi embriogen rivojlanish yo‘nalishiga o‘zgarishi
va keyinchalik embrioidlarning shakllanishiga olib kelishi mum-
kin (Sunderland, 1974; Touraev et al., 1997; Maraschin et al.,
2005). Shu bilan birga, embriogen javobning samaradorligi
genotip, donor o‘simlikning fiziologik holati va stress-induksiya
sharoitlariga bog'liq. Shuning uchun yugori vakuolizatsiyalangan
bir yadroli bosqichni barcha genotiplar uchun mutlag optimal
bosqich sifatida emas, balki yugori embriogen kompetentlik
bilan bog'liq istigbolli rivojlanish bosqichi sifatida baholash
maqgsadga muvofiq.

Ikki yadroli bosqich.
Ikki yadroli bosgichda ve-
getativ va generativ yadro-
lar shakllanadi va mikro-
spora gametofitik diffe- |
rensiyalanish yo‘liga o‘ta
boshlaydi. Shu sababli
mikrosporaning embrio-
gen rivojlanishga qayta
dasturlanish kompetent-
ligi, odatda, bir yadroli bos-
gichga nisbatan pasayadi.
Biroq ayrim hollarda ikki
yadroli chang donachalari-
dan ham embriogen strukturalar hosil bo‘lishi mumkin (Germana,
2011; Ferrie, Caswell, 2011).

XULOSA

O'‘tkazilgan sitologik tahlillar kuzgi yumshoq bug‘doyda
mikrosporogenezning asosiy rivojlanish bosgichlarini aniglash
imkonini berdi. Bir yadroli mikrosporalarning vakuolizatsiya
darajasi hamda yadroning joylashuvi ularning rivojlanish
bosgichini baholashda muhim sitologik mezonlar ekanligi
aniglandi. Yuqori vakuolizatsiyalangan bir yadroli mikrosporalar in
vitro androgenezda optimal bosqich sifatida baholandi. Boshoq va
bayroq bargning o‘zaro joylashishi mikrosporalarning rivojlanish
bosgichini dastlabki baholash uchun go‘shimcha morfologik belgi
sifatida foydalanilishi mumkin. Birog ushbu belgining anigligi
genotip va o'simlikning rivojlanish sharoitlariga bog'liq bo‘lgani
sababli, uni sitologik tahlil bilan birgalikda go‘llash magsadga
muvofiq.
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Annotatsiya. Kuzgi yumshoq bug‘doy genotiplarining qurg ‘oqchilikka chidamliligini baxolashda 20 ta genotiplar
o ‘rganildi. Laboratoriya sharoitida kuzgi yumshoq bug ‘doy genotiplarini saxaroza eritmasida qurg ‘oqchilikga chidamliligi

baholanganda 6 ta navlar chidamli ekanligi aniglandi.

Kalit so zlar: qurg ‘oqchilik, genotip, saxaroza eritmasi, unuvchanlik, ildiz uzunligi.
Abstract. Twenty genotypes of winter bread wheat were studied to assess their drought tolerance. Under laboratory
conditions, the drought tolerance of winter bread wheat genotypes was evaluated using a sucrose solution. Six varieties were

found to be drought-tolerant.

Keywords: drought tolerance, genotype, sucrose solution, germination, root length.

Annomauusa. /Ins oyeHku 3acyxoycmotiuusocmu 2eHOmMunos8 03uMoll Mazkoll nweHuybl 6viiu usyuenst 20 zenomunos. B
1a6opamopHbIX YCI0BUAX 3ACYXOYCMOUUUBOCMb 2EHOMUNO8 03UMOL MSA2KOL NUEHUYbl ONpedensuiu ¢ UCNONb308AHUEM PAC-
meopa caxaposvl. B pe3ynomame 6b110 ycmanoeneHo, umo 6 copmos Xapakmepusyromcs 8bICOKOU 3acyX0yCmouuu8oCmuio.

Kntouessie cnosa: 3acyxoycmotiuugocms, 2eHOmMuN, pacmeop caxapo3bvl, 6CX0HCECMb, ONUHA KOPHSL.

KIRISH

Keyingi yillarda seleksiya jarayonida o‘simliklarni
qurg‘oqchilikka chimdamligini aniglashda urug‘larni laboratoriya
sharoitida baholashda bir gator usullurdan foydalanilmogda.
Shunday usullardan biri urug‘ning osmotik bosim ostida
suruvchanlik qobiliyatiga asoslangan. Olib borilgan tajribalarda
urug'ning so‘ruvchanlik qobiliyati va o‘simliklarning suvsizlikka
chidamlilik darajasi orasidagi korrelyatsion bog‘liglik baholangan.

Qurg‘oqchil sharoitda bug'doy o'simligining suv rejimi asta-
sekin buzilib boradi. Odatda qurg‘oqchilik o‘simlik nobud bo‘lishga
olib kelmaydi; moddalar almashinuvi buziladi, natijada boshoqglar
soni, boshogdagi don soni va 1000 dona don vazni kamayadi
[1,2].

Qurg‘oqchilikka chidamli ertapishar navlarda mahsuldorlik
bilan birga qurug modda to‘planish tezligi yuqori bo‘ladi.
Qurg‘oqchilikka yugori chidamli yumshoq bug‘doy namunalari
O'rta Osiyo genetik markaziga mansubdir. Qurg‘ochilikka
chidamlilik bo‘yicha O‘zbekistonning gadimgi mahalliy navlari
hamda Qozog‘iston navlari yuqori ko‘rsatkichga egadir [3].

MATERIALLAR VA USLUBLAR

Janubiy dehqgonchilik ilmiy tadgigot institutining Fitotron va
o'simliklar fiziologiyasi laboratoriyasida 20 ta kuzgi yumshoq
bug‘doy genotiplarini qurg‘oqchilikka chidamliligi o‘rganildi.
Qurg‘oqchilikga bardoshlilik baholashda urug‘larning saxoraza
eritmasida unuvchanligini aniglash N.N. Kojushko uslubi (1988)
bo'yicha olib borildi [4, 5].

Urug‘larni saxaroza eritmasida o‘stirishda urug‘lik donni Petri
chashkasida filtilangan qog‘ozlarda ivitilib termostatda 21-22
°C da o'stirildi. Har bir Petri chashkasida 50 donadan urug’, 4
gaytarigda qo‘yilib 10 ml 15 foizli saxaroza eritmasida quyildi.
Shundan so‘ng termostat domimy nazoratda ushlab turildi. 5 kun
o‘tgandan keyin eritmadagi osmotik bosim ostida urug‘larning unib
chigish darajasi aniglandi va nazorat variant bilan taggoslandi.
Unib chiqish darajasi hosilni ganday sharoitda o'stirilganligiga
bog‘liq bo‘ladi. Sug‘oriladigan va lalmikor maydonlarda
yetishtirilgan urug‘larni saxaroza eritmasida unib chigish darajasi
har xil bo'lishi ilmiy tadgiqotlarda aniglangan.

Tajribada yumshoq bug‘doy navlarining qurg‘oqchilikka
chidamliligi laboratoriya sharoitida urug‘larning saxaroza
eritmasida unib chiqishi, ildizchalar soni va uzunligini baholash

asosida o‘rganildi.
NATIJALAR VA MUNOZARA

Kuzgi yumshoqg bug‘doy genotiplarini qurg‘oqchilikga
chidamliligi o‘rganilayotgan nazorat variantida urug‘larni
unuvchanligi 84,1-99,4% bo‘lganligi kuzatildi. Saxaroza eritmasida
urug‘larning unuvchanligi 62,3-96,1% oraliqda bo‘lganligi kuzatildi.
O‘rganilayotgan nav va namunalarning qurg‘oqchilikka chidamlilik
darajasini aniglaganimizda 20 ta navlardan 7 tasi qurg‘oqchilikka
chidamsizligi ya’ni, saxaroza eritmasida unuvchanligi 62,3-69,8%
foizgacha, 7 ta navlari 72,6-80,8 foizgacha kuchsiz chidamli, 6
ta nav chidamli ya'ni, unuvchanligi 87,1-96,1 foizni tashkil qilib
qurg‘oqchilikka chidamli ekanligi kuzatildi.

Saxaroza eritmasida urug'larini unuvchanligi yuqgori bo‘lgan
Turkiston navi 96,1%, G'ozg‘on navi 94,3%, Sanzar-8 navi 92,8%,
Yaksart navi 90,5% ni tashkil gildi.

Qurg‘oqgchilikga chidamlilikni eng asosiy xususiyatlaridan
biri barglarni kam suv bug‘latishga moslashganligi bo‘lsa, yana
biri ildiz tizimini yaxshi rivojlanib yer osti suvlaridan foydalana
olishi qurg‘oqchilikga chidamlilikni belgilaydi. Kuzgi yumshoq
bug‘doy navlarini qurg‘oqchilikka chidamligini baholashda
ildiz uzunligi nazorat va saxaroza eritmasida osmotik bosim
ostida o'stirish orgali aniglandi. lldiz uzunligi barcha navlar
nazorat variantida, yani distellangan suvda undirilganda saxoroza
eritmasida undilgandagiga nisbatan yuqori bo'lishi isbotlandi.
Nazorat variantda ildiz uzunligi 2,9 smdan 8,3 smgacha bo‘lganligi
kuzatilib, shundan Yaksart navida 8,3 sm, Bologna navida 8,2 sm,
Hazrati Bashir navida 7,9 sm, G‘ozg‘on navida 7,3 sm, Turkiston
navida 6,9 sm ni tashkil gildi.

Saxoroza eritmasida nav va namunalar ildiz uzunligi 1,9
sm.dan 6,6 sm gacha uzunlikda bo‘lganligi yoki nazorat
variantdagiga nisbatan 0,4-4,1 sm past ko‘rsatkichga ega bo‘ldi.

Tadqiqot natijalariga ko‘ra, ayrim navlarda nazorat va
saxaroza eritmasida undirilganda ildiz uzunligi orasidagi farq
yuqori bo‘Imaganligi gayd qilindi. Jumladan, Moskvich navida
0,4 sm, Nota navida 0,9 sm, Marjon va Vostorg navlarida 1,0
sm ni tashkil etdi. Shuningdek, ham nazorat variantda, ham
saxaroza eritmasida ildiz uzunligi yuqori bo‘lgan navlar, Zamin-1
navida 5,8-4,6 sm, Sanzar-8 navida 65,-4,7 sm, Yaksart navida
8,3-6,6 sm, Bologna navi 8,2-5,4 sm, G‘ozg‘on navi 7,3-5,7
sm, Turkiston navi 6,9-5,7 sm navlar qurg‘oqchilikga bardoshli
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Nav va namunalarni laboratoriya sharoitida qurg‘oqchilikka chidamliligini baholash

1-jadval ekanligi aniglandi. Tajriba natijalariga

Ungan Ildiz soni, | Ildiz uzunligi, | Koleoptile
T/R | Sel/r Nav nomi urug* dona sm uzunligi, sm

lim X lim X lim X lim X

1 In Selyanka 92,1 3-5 3,4 4-6 4,8 3-5 4,0
Sax 70-82 | 75,8 | 3-5 3,1 2 2,0 1-2 1,9

) 2n Vostorg 85,7 3 3,0 2-3 2,9 2-3 2,7
Sax 66-70 | 67,6 3 3,0 1-3 1,9 1-2 1,8

3 3n Zamin-1 97,7 | 3-5 3,0 5-8 5.8 4-5 4,6
Sax 84-90 | 87,1 3-5 3,0 4-5 4,6 3-4 32

4 4n Yujnaya-12 84,1 3 3,0 2-5 3,4 3 3,0
Sax 60-64 | 62,3 3 3,0 1-3 2,2 1-2 1,7

5 Sn Sanzar-8 95,7 | 3-5 32 6-7 6,5 5-6 42
Sax 90-94 | 92,8 3 3,0 4-5 4,7 3-4 3,6

6 6n Pamyat-47 94.4 3 3,0 5-8 6,7 4-6 53
Sax 66-74 | 72,6 3 3,0 2-4 2,8 1-2 1,5

7 n Moskvich 91,8 | 3-5 3.8 3-4 3,6 3-4 3,6
Sax 66-72 | 674 | 3-4 32 3-4 32 3-4 3,1

g &n Nota 96,1 3-4 35 3-6 43 3-5 4,0
Sax 76-82 | 80,8 | 3-5 3,1 3-5 34 2-4 2,0

9 9n Yonbosh 94,2 3 3,0 5-7 5,7 4-5 5,0
Sax 70-78 | 744 | 3-5 32 3-6 39 3-5 32

10 10n Yaksart 952 | 3-4 3,0 8-9 8,3 6-7 6,7
Sax 88-93 | 90,5 3 3,0 6-7 6,6 5-6 5,4

1 11ln Bologna 95,9 3-5 3,0 7-9 8,2 5-7 6,6
Sax 86-94 | 89,7 | 3-4 3,0 5-6 54 4-6 4.8

12 12n Muftalo 894 | 3-5 3,6 5-8 6,3 5-6 5,4
Sax 72-80 | 75,3 3 3,0 2-4 3,1 2-3 2,6

13 13n Vita 89,1 3-5 4,5 4-6 5,6 4-6 5,0
sax 74-86 | 79,6 | 3-5 32 2-6 39 2-4 3,1

14 14n | Hazrati Bashir 95,9 3-5 4.8 5-9 7,9 4-6 5,4
Sax 68-72 | 69,8 | 3-4 3,5 3-5 4,0 1-3 2,0

s 15n Do‘stlik 854 | 2-4 3,0 5-8 6,7 4-5 4.4
Sax 66-68 | 66,7 | 2-3 2,9 1-4 2,6 1-3 1,7

16 16n G‘ozg‘on 97,5 3 3,0 7-8 7,3 5-6 5,3
sax 92-98 | 94,3 3 3,0 4-6 5,7 4-5 49

17 17n Marjon 96,5 3-5 33 3-4 3,5 2-4 3,1
Sax 64-69 | 66,2 3 3,0 2-4 2,5 2-3 2,1

18 18n Tanya 84,8 | 3-5 33 4-7 5,1 4-6 4,8
Sax 62-70 | 65,5 3 3,0 3-5 3,6 2-4 2,6

19 19n | Krasnodar-99 89,7 3 3,0 3-5 34 2-4 2,9
Sax 76-80 | 77,2 3 3,0 1-3 2,1 1-3 2,0

20 20n Turkiston 99,4 | 3-5 4,8 6-8 6,9 5-7 5,6
Sax 96-98 | 96,1 3-5 2,4 5-6 5,7 4-5 44

Izoh: N-nazorat oddiy suvda unuvchanlik, S-15%li saxaroza eritmasida unuvchanlik.

ko‘ra, qurg‘oqchilikka chidamlilik
darajasi o‘simlikning ayrim belgilari
bilan bog'ligliklar borligi gayd qilindi.

Nazorat variantda koleoptile uzunligi
2,7-6,7 sm gacha bo‘lganligi kuzatilib,
eng yuqori ko‘rsatkich Yaksart navida
6,7 sm, Bologna navida 6,6 sm, Tur-
kiston navida 5,6 sm, Hazrati Bashir
va Muftalo navlarida 5,4 sm ni tashkil
qildi. Kuzgi yumshoq bug‘doy navlarini
sazaroza eritmasida qurg‘oqchilikga
chidamliligi 1,5-5,4 sm ni tashkil qil-
ganligi aniglandi. Saxaroza eritmasida
kleoptil uzunligi Yaksart navida 5,4
sm, G'ozg‘on navida 4,9 sm, Bologna
navida 4,8 sm, Turkiston navida 4,4
sm ni tashkil gilib eng yugori natijani
gayd etdi.

XULOSA

Xulosa ofrnida ta’kidlash joizki,
laboratoriya sharoitida kuzgi
yumshoq bug‘doy navlarini saxaroza
eritmasida qurg‘oqchilikga chidamliligi
aniglanganda 6 ta navlar chidamli
ekanligi aniglandi. Saxaroza eritmasida
urug‘larni unuvchanligi 87,1-96,1%,
ildiz uzunligi 4,6-6,6 sm, kleoptil uzunligi
3,2-5,4 sm bo‘lgan Yaksart, Zamin-1,
G'ozg‘on, Bologna, Sanzar-8, Turkiston
navlari qurg‘oqchilikga chidamli deb
topildi va donor navlar sifatida tanlab
olindi.
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JlanMuKop AEXKOHYUMUK UIMUIA-TaAKUKOT MHCTUTYTH

Annomayusa. Makonada nanmukop maidounapoa Hyxam emumupumwioa mypau KUl MEsEPAAPUHUHE YCUMIUKIAPHUHE
pusoxcianuwiu 6a doH Xocundopauzuza mascupu ypzauunzau. [Jana maxcpubanapu aaimu munuk 6y3 mynpoxkaap wapou-
muda onub Gopunub, 50, 65, 85, 105 ea 125 kz/za ypyrauk mesépnapu xamoa ynapza Moc KU CXEMANapu MAakKoCAaH2aH.
Tadkukom Hamuxcanapu KU MesEPUHUHZ MABIYM 0apaxcazaud OWUPUIUWU Hyxam OOH XOCUIOOPAUZUHU OWUPUUHU
Kkypcamou. uz wkopu xocundopaux 278 munz dona/za (105 xz/za), 60x15x12-1 skuw cxemacuda Kaiid smunub, 25,13 u/
2a Hu mawxkun Kundu. By kypcamkuu nasopam gapuanmuza Huc6aman 16,05 y/za éxu 176,8 % oxopu 6yndu. Ixkuwr meseépu
333 mune donajza (125 xe/2a) zaua owupunzanda xocundopnux 21,33 u/za eaua nacaiiou. Hamuscanap nanmuxop wapo-
umoa HyXamuuHz 10KOpu eéa Hucbaman 6apKkapop X0CUMUHU WAKVIAHMUPUW YUYH MAKGYA IKUH KATUHIUZUHU MABMUHIAL
MYXUMIUZUHU KYpcamou.

Kanum cysnap: nwyxam, 1aimuxop mMatiooH, KUl Mesépu, KUl CXeMACU, SKUH KAIUHAU2U, OOH XOCUIO00Opau2U, Aaimu
munuk 6y3 mynpox, ypyFiuk Mesépu, azpomexHono2us.

Abstract. The article examines the effect of different seeding rates on plant growth, development, and grain yield of
chickpea under rainfed conditions. Field experiments were conducted on typical rainfed sierozem soils using seeding rates
of 50, 65, 85, 105, and 125 kg/ha with corresponding planting schemes. The results showed that increasing the seeding
rate up to a certain level increased chickpea grain yield. The highest yield, 25.13 c/ha, was obtained at a seeding rate of
278 thousand seeds/ha (105 kg/ha) using the 60x15x12-1 planting scheme. Compared with the control treatment, the yield
increase amounted to 16.05 c/ha, or 176.8%. Further increasing the seeding rate to 333 thousand seeds/ha (125 kg/ha)
reduced grain yield to 21.33 c/ha. The results demonstrate the importance of optimizing plant density to achieve high and
relatively stable chickpea grain yields under rainfed farming conditions.

Keywords: chickpea, rainfed conditions, seeding rate, planting scheme, plant density, grain yield, typical sierozem soils,
seed rate, agrotechnology.

AnHomayusa. B cmamvpe usyueHo @nusHue pasiuuHbIX HOPM 8biCeéa HA pocm, passumue u 3epHO8YI0 NPoOyKMUBHOCHb
Hyma & ycnosusix 6ozapHozo 3emnedenus. Ilonesvie onvimsl hposedeHbl HA MUNUUHBIX CEPO3EMAX 6O2APHLIX 3EMENb C UC-
nonvsoearuem Hopm evicesa 50, 65, 85, 105 u 125 kz/za u coomeemcmayroujux cxem nocesd. Pesynemamel uccnedoganuii
NoKasanu, umo NoevluleHUE HOPMbl 8biCe8d 0 ONPEdEeNEHHOZ0 YPOBHA CNOCOOCMBYem YBeNUUeHUD YpOrcallHocmu Hymd.
Hau6onvwas yposicatinocms nonyuera npu Hopme eviceda 278 moic. cemsam/za (105 kz/za) no cxeme 60x15%12-1 u cocma-
auna 25,13 uy/za. ITo cpasHenuio ¢ KOHMpOnbHLIM 8apuarmom npubaska ypoxcatinocmu cocmasuia 16,05 y/za, unu 176,8 %.
Hanvreliwee ysenuuernue Hopmbl 8viceséa 0o 333 moic. ceman/za (125 kz/za) npuseno k cruicenuro ypoxcatinocmu do 21,33 u/
2a. Tonyuennsvie pe3ynbmamol CBUOEMENLCMEYIOM 0 BAHCHOCIMU ONMUMU3AYUU 2YCIMOMbl CMOSHUA pacmeHuti 01 popmupo-
8AHUS BbICOKOL U OMHOCUMENBHO CMABUNLHOL YPOXHCAUHOCMU HYMA 8 YCI08USX 602apH020 3emnedenusl.

Kniouessie cnoea: nym, 6ozapHbie 3emu, HOPMA 8bICE6A, CXeMA NOCEBA, ZyCMOMA CMOSHUS, YPOHCAUHOCMb 3epHA, Mmu-
NUYHbIE CEPO3EMbL, CEMEHHASI HOPMA, A2POMEXHONOZUL.

KupPuLl

[lyHE axonucyHm 03mK-0BKaT Maxcynotnapu 6una 6apkapop
TabMUHMALL, KULWMOK XYXanury aKUHIapyu XoCcungoprnuruHu
owwmpuw Ba Tabuuin pecypcrnapaaH camapanu gonganaHuil
BYryHrv KyHHUHI MyXxviM BasudbanapvaaH xucobnaHaam. AiiHukca,
EFHrapYMnVK MUKOOPU Ba TakcumnaHuLum 6ekapop 6ynraH nan-
MUKOp MaioHnapaa okopu Ba 6apKapop X0Cu OnuLL arpoTex-
HOMNOMK TaAdVpPnapHN XyAyAHUHT TYNPOK-UKMUM LiapouTnapura
MocCnaLTMpULWHK Tanab aTtagu.

Hyxat (Cicer arietinum L.) nanMuKop LEXKOHYMINK YYYH
MYXMM AYKKaKnn akvH 6Ynub, JoHM okcwn Ba BoLuka 03ukaBuii
mopananapra 6onnur bunaH o3uk-oBKkaT xaBdcuUanurnaa Myxum

ypvH TyTagu. WyHuHroek, nngmanaarm TyryHak 6akrepusnapu
opkanu atmocdepa a3oTUHM Y3nalTupud, TYNPOKHWHT a3oT
pexuMy Ba anmaiwunabd skuw TUUMUHUHT caMapagoprurmHm
AxLmnaiura xmsmat Kunaau.

X03upru KyHAa nanmukop MangoHnapga HyxaT eTUwTu-
pvLLaa MaBXyn arpoTEXHUK UMKOHUSITNapAaH Tynuk dongana-
HUNMaéTraHn cababnu xocungopnvk KynuH4a nact gapaxaga
LaknnaHmokaa. ANpumM nnnapaa Xocunaopnuk 2 u/ra atpodm-
[a, HucbartaH Kynan vunnapga aca 5-6 u/ra ra4a eTvium kysaTtu-
napu. ByHra acocaH Beretauys 4aBpuaa HamnuK TabMUHOTUHUHT
YeKnaHraHmamrn, EFMHrapYUIMKHUHT HOTEKUC TakCUMMaHULIN,
TYNPOK YHYMAOPIUIMHUHT NAcTUM xamaa dKULW arpoTexHuka-
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cura etapnuya pvos atunMacnuru cabab 6ynmokaa.

ANHUKCa, YPYFIIMK MEBEPW, KU MyAAaTU Ba CXEMACUHUHT
UMW acocnaHMaraH xonga TaHNaHUWM YCUMIUKIapHUHT
MavgoHAa Makbyn KanuMHMAMKAA LuaknnaHvwura canbuin tab-
cup Kypcataan. Cuipak akuwaa ManfoHHUHT yeumnuknap
6unaH eTapnu KONmaHMacnury, IKopyM Mebepaa akuwaa aca
CyB, 03VKa Ba EpYFNMK y4yH pakobaTHUHI Kydanuim HaTuxa-
cnaa YCUMNVKNapHUHT MHAVBMAYaNn Maxcynaopnurn nacasau.
LyHuHraek, rynnaw Ba AykKak XoCun Kunv faspuaa Ham-
WK TaHKUCAWUM OyKKaknap COHUHUHT KamManwwiu, ynapHWHT
TYKUNULLM Ba AOHHUHT TYNUK LLAKNIaHMacnurura onvb kenaau.

V36€KNCTOHHIMHI NanMnUKop Xyayanapuaa, XycycaH, Xuasax
BunoaTn Fannaopon xyayavaa HaMAWKHUHT YeKnaHraHnuru,
EFNHIapYUIUKHUHT nunnap 6ynnya ysrapyB4aHnurn Ba Tynpok
YHYMAOPNUMVHWHT HUcOaTaH NacTiurn HyxaTaaH oKopyu Xocun
ONULWHK MypakkabnawTtnpagu. bynaan wapoutga Tynpokaaru
HaMIMKHW caknaiura kapatuiraH arpoTexHuk tagbvpnapHm
Kynnaw, Maxannuin LapomTra MOC HaB Ba 3KWL MyAdaTWUHM
TaHnaw xamaa Makbyn akuw MebEpK Ba CxemacuHu benrunau
MyXMM axamusTra ara.

Ly cababnu nanmmkop WapouTAa HYXaTHUHT Bruonoruk xy-
cycuaTnapu, YpyF MMPUKNUM Ba HAMAUK TAbMUHOTUHM Xucobra
onraH xornga Makoyrn SKULL MEBEPUHU aHUKNALL, YCUMIUKNAPHUHT
MarAoHAAa onTMMan XOMNalyBVHW TabMUHMALW Ba MaBXYA,
TYNPOK-MKMUM pecypcnapugaH camapanu donganaHui
XOCUNAOPINVKHY OLIMPULLHUHT MYXUM WyHanuwnapuaaH 6upu
xncobnaHagu.

XOpwxun TaaKMKOTNapAa HYXaTHUHT KWL 3UNMNIV Ba YPYFINK
MEBEPUHMHT XOCUNAOPIIMKKa TabCpy TYPn TYNPOK-NKNUM Lua-
pouTtnapuaa KeHr ypraHunrad. Asctpanusaa 23, 33 Ba 50 tyn/m?
3U4nVKnap TakkocnaHmb, 3anunuk optuim Gunax Guonornk Macca
oLuraHu, GupoK XOCWUn MHAEKCK nacawraHu aHuknaHraH. LyHra
Kapaman, Typnu 3uunuknapga goH xocunu bup-oupura sikuH
6ynraH. By xonar HYXaTHWUHI LoKopyU MOPMONOTMK NNAaCTUKIINK
XycycmsaTv bunaH nsoxnanrad [1].

Xunauctonga G. Singh Ba H.S. Sekhon tomoHnaaH 30, 40 Ba
50 kr/ra ypyFnuk mebépnapu xamaa 30 Ba 45 cm katop opanufu
ypraHunuo, ypyrnuk mebepuHuHr 30 gaH 50 kr/ra raya owmpunu-
LUV XOCUIAOPIUKHU oLumpranmn aHvknaHraH. GNG 469 Hasm yyyH
50 kr/ra, GPF 2 HaBu yuyH 40 kr/ra mebép makbyn aeb TonunraH
[2]. Saini, Singh va Faroda Tagkukotnapuaa aca 40 kr/ra ypyFnvk
mMebepu 25 kr/ra ra HucbartaH tokopu xocun 6epraH, 40 kr/ra faH
IOKOPW MeBbEprapaa 3ca XO0CUMAOPINKHUHT Ce3nnapnmn oL
KysaTunmaraH [3].

Typkusiga 30-60 ypyf/m?, Utanuaga aca 70-110 ypyr/
M? 3nunuknap ypraHmnub, KU 3UYAUTUHUHT HaBNApPHWUHT
YCULLW, XOCWUI CTPYKTYypacu Ba [OH XOCUNZopnurira Tabeupu
aHuknaHraH [4-6]. 3dwmonuaga 20, 30 Ba 40 cm KaTop opanufu
xamga 5, 10, 15 Ba 20 cm ycumnuk opanusn ypraHunub, aHr
tokopu xocun 30%15 cM cxemaa onuHraH. XagaaH Talukapu 3y
aknwpaa buomacca optraH bynca-ga, ycumnuknap ypracuaaru
pakobaT KyyalmLmn HaTKacmaa OOH XOCUINAopnurM nacamraH
[7].

YMyMaH, XOpWxuii TaaKMKoTnap HaTvkanapu HyXaTHUHE ONTy-
Man 9KuULL MEBEPU TYMPOK-MKINMM LLApOUTW, HaB XYCYCUSTH, YPYF
NMPUKNWTA, 3KWULL MyAAaTU Ba kaTtop opanueura GoFMMKNUrnH
Kypcataau. KynriHa tagkukotnapaa ontuman sundnvk 30-70 ypys/
M? aTpodhmaa kama atunrad [2, 5, 6]. Ly 6ouc Y36EKUCTOHHUHT
nanMm1Kop LLIapouT1AA aKMLW MeBbEPUHY dhakaT Kr/ra bunaH amac,
6ankv MangoH Gupnurugary YyCumnuknap coxlu (tyn/m?) opkanu
BaxonaLl MyxuMaup.

LyHaaH kennb 4mkmb, TaOKUKOTHUHT aCOCUIi Makcaay nanvun-
KOp LapouTaa HYXaTHUHT TYPI 9KUL MEBEPNAPVHUHI YCULLIX,
PVBOXIaHULLM, LIOXaHWLWK, AYKKaK Ba JOH xocun 6ynuiivra
TabCUPWHY aHMKNAaLW XaMaa Maxaniuin TyNpoK-UKMMM LLIapounT-
napu y4qyH arpobronorvk Ba MKTUCOANIN XUXaTAAH Makbyn akuLu
MeBbEPVHM UNMUIA acocnalgaH nbopar.

MATEPWATNNAP BA YCNYBIAP

[Hana Taxpubanapu J1anmMmkop EXKOHUMIMK UNIMUIA-TaOKUKOT
UHCTUTYTV Mapkasun Taxpuba xyxanuruaa onubd 6opunaun. Map-
Ka3un Taxpuba xyxanuru aeHrn3 catxyaaH 580 m 6anananukaa
xomnaturaH 6ynu6, Taxpuba MangoHWHWHE TYNpoKnapu acocaH
nanmu Tunuk 6y3 TynpoknapaaH Talukui TonraH.

Hana taxpubanapu YalUTW onumnapn ToMoHuaaH nwinat
yukunran “‘Oana taxpubanapuHu yTkasuw 6ynvya ycnybui
KynnaHma” Tanabnapw acocvaa onub 6opunan. OnuHraH Tax-
pvuba HaTxanapuHUHI cTaTUCTUK Taxmnu B.A. [locnexoBHWUHT
“MeTtoamka nonesoro oneiTa” ycnybuii kynnaHMacu acocua
amanra owupunan. bapya arpotexHonorvik Tagdupnap Jlanvukop
AEXKOHYUIMK UNMUI-TAOKUKOT MHCTUTYTU TOMOHUAAH mwwnab
YMKWINraH unMuii-amanuin Tascusanap acocuga baxapunam.

TagkukoTnapaa Typnu 9KWLW MEeBbEPNapUHUHT HYXaTHWUHT
YHWUO MKMW, YCUMIAUK KaNUHAWUIK, YCULLK Ba PUBOXMAHWLLN,
LLUOXMaHMWLLN, XOCUN 3NEMEHTNapVHUHT LWAKNNaHuWmn xamaa
AKYHUIN AOH Xocungopnurura Tabevpn 6axonanamn. ku MebEep-
NapUHWHI camapafopnvrvHv aHuknalga mangoH upnurugaru
ycuMnuKnap coHu, bup Tyn yeumnukaarm gykkaknap CoHv, AOH
coHn, 1000 goHa OoOH maccacu Ba OOH XOCuMnpopnuru kabu
acocuit kypcaTkuunapgaH dovganaHuil Makcagra MyBoUK
neb 6enrvnaHam.

HATWXAIAP BA MYHO3APA

Jlanmvikop mangoHnapAa Hyxar eTMwTUpuLLAa SKULL MeBbEPU
Ba CxemacuHu makbyn Genrvnall YCUMAMKNapHWHT MargoHaa
XOMNaLUWLLK, O3UKMaHWULL ManLoHW, PUBOXMAHULLIN Ba SKYHWUN
[AOH XOCUMAOPAUIUra TabCup 3TYBYM MYXMM arpoTEXHOMOMMK
oMmun xucobnaHagu. Tabumi Hamnuk GunaH TabMUHNAHaAK-
raH LLapouTnapAa 3KMH KanuHAUMMHKA TYFPW TaHnaw anoxmaa
axaMmusATra ara, YyHKW XOCWITHWHT LUaKnnaHuwy Tynpokaarv
HamnuK 3axupacu Ba yHAaH onganaHvl camapagopnuruira
6eBocuTa 6oFnuK,.

Hyxat cyB TaHKucnurura, aHvkca, rynnail Ba Qykkak Xocun
Kunuw faspnapuga cesrvp 6ynub, Kyprok4unuk wapoutuaa
AyKKaknap, AOHNap COHW Ba AOH MacCaCUHWHI Kamanuin
XOCUNZAOPNUKHUHI nacannwmra onub kenagu. Ly 6ovc nanmu-
KOp LLapOWTAA 3KNLL MEBEPUHM Benrrnaluaa yCMMuknap CoHu
6unaH 6up katopda mMaBxXyd HaMnuK, 03uka anemeHTnapu Ba
EpyFnuK pecypcnapuaH camapanu onganaHuilHn TabMUH-
naviaurad onTuMan 9KUH KanuHIMIMHY aHUKNaww Myxumamp.

Taxpubaga aHbaHaBuU TEXHOMOMUA Ha3opaTt BapuaHTMaa
HyxaTt 50 kr/ra mebépuga 60x10-1 akmw cxemacn bynmya
akunraH 6ynub, yptava xocungopnuk 9,08 c/ra H¥ Tawkun aT-
raH. 133 muHr goHa ékun 50 kr/ra akuw mebépuaa 60x15x25-1
cxemacu kynnaHunrasga xocungopnuk 9,13 c/ra ra etraH. Skuw
MebEPUHUHT 133 MUHT foHaaaH 167 MUHT foHara oLMpUnNULLIn
6unaH xocunAopnuK ceaunapnu pasuwaa kytapunub, 9,13 u/
ra gaH 12,40 u/ra raya etraH. Xocungopnukaaru kywimmya 3,27
u/ra ékn TaxmuHaH 35,8 % Hu Tawkun aTan. KenunHrmn 6ockuyga
KU MebEpM 222 MUHT AoHalra ra eTkasunraHga yprada
xocungopnuk 17,23 u/ra 6ynub, 133 MUHr 4OHanNuk BapuaHTra
HucbataH kywumya 8,10 u/ra xocun onuHaun. Ywoby HaTuxkanap
3KMLL MEBEPUHUHI MabilyM Yeraparava owvpunuin MangoH
Gupnurnga xocun LWaknnaHTUPYBYN YCUMMAUKNAP COHUHUHT
opTULLKN XMcobura yMyMUin JOH XOCUMAOPINIVHW OLUMPULL M-
KOHWHW BepraHunHu kypcataan. byHaa yeumnuknap COHWHWHE
Kynanvim nact akuw mebepuaa dovganaHunMaii konaguran
MalngoH Ba pecypcrnapaaH camapanvpok doonganaHuiira UMKoH
GepraH.

MasKyp KOHYHUSTHWM YCUMAWKNAP 3U4nUrn Ba WHAMBMAYan
Maxcynpopnvk ypracuaarn KOMneHcauvoH myHocabat 6unan
nsoxnawl MyMKWUH. QKMH KanuHnuri nact 6ynraHga anoxuaa
YCUMIUKNAPHUHT O3WKMaHULW ManaoHW KeHr 6ynagw Ba ynap
KYyNpoK LIOXNaHWWM MyMKWH, BupokK manpgoH Gupnuruga
Maxcynaop YCUMmKnap CoHv kam 6ynaam. kUil MebLEPK OLLmN-
punraHga aca MaaoH Gupnurugary yCMMnvnknap CoHv Kynaiimo,
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YMyMUii BUOMOrMK Macca Ba reHepaTvB OpraHNapHUHN NUFUHAN
mukgopm optagu. LUy 6unan 6upra, 3MHNIUKHUHT OPTULLM Mabiym
YyerapagaH KeMuH yCumnmknapapo pakobaTHu Ky4yanTupaau.
Hyxat 6ynunya onub GopunraH TagkukoTnapga xam YCUMunK
314NN Ba MYXMT LLIAPOUTU XOCUINHWUHT LLAKNaHULLMra Tabeup
KWUINLLIK, XOCUINHK 3ca Bup Tynaarv Aykkaknap Ba AOHNAp COHU
Kabu koMnoHeHTNap 6enrmnawum kypcaTunraH.

Taxpubaga aHr okopu HaTuxka 278 mMuHr goHalra, 105 kr/ra
akuw Mebépuaa, 60x15x12-1 cxemacuga kang aTunraH. Ywoy
BapuaHTAa ypTada OoH xocungopnurn 25,13 u/ra HW Tawkmn
kunraH. Takpopnap 6ynuya xocungopnuk 25,4; 24.8; 25,2 Ba
25,0 u/ra 6ynunb, ynapHuHr y3apo tacoBytu aturm 0,6 u/ra Hu
TalKkun aTraH. by KypcaTkuynap maskyp kvl MebEpuaa xocun
LaKNNaHUWKUHUHT Takpopnap 6ynuya HucbataH Gapkapop
KeYraHnurMHu kypcatagu. 278 MuHr foHa/ra BapuaHtugaru
XOCUNOOPNVK aHbaHaBuWii HasopaTt BapuaHTura HucbaraH 16,05
u/ra, ssbHM Kapuiib 176,8 % ra tokopu 6ynraH. bolkava antraHaa,
XOCUNAopnuK Hasopat BapuaHTuaaru 9,08 u/ra gaH 25,13 u/ra
raya oLuraH.

Maskyp HaTuxa nanmuKkop Luapoutaa KU MebEPUHUHT
onTMMan AapaxacuHu aHvKnaLl 3apypruruHi SKKomn KypcaTaau.
HyxaTHWHr acocuii Buonoruk xycycustnapugaH 6upu yHUHT
HucbaTtaH YyKyp Mnau3 TU3MMK LLaknnaHtTupa onuwm 6ynub,
CYB TaHKWUCIMIN LUIAPOUTUAA WIAUSNAPHUHE TYNPOKHUHT YyKyp
KatnamnapugaH HamnumkHN Y3nawuTMpuLwmn XOCUMHUHE caknaHnt
Konuwmaa Myxum axamusTra ara. Tagkvkotnapga HyxaT ungus
Y3YHAUMN 3U4nurmHuHr 15-30 cm Ba yHAAH YyKyppoK TYnpok
Katnamnapuaa tokopu BynuLIKM KypFOKYUAUK LiaponTnaa AOH
xocunu bunaH wxkobun 6oFNMKNUrM aHuknaHraH. LWyHuHr yqyH
3KMLL MebEPWHU Xaf[aH Tawkapu owmpmacaaH, xap 6up
YCUMIVK YYYH eTapnu 03vKMaHULW MangoHWHK caknab konui
nanMukop wapouTaa cyBaaH hovganaHvl camapagopnuru
YUYH MyXUmaup.

278 MuHr goHa/ra BapvaHTUAa HKOPWU XOCUIHUHIE Luak-
NNAHWLLWHX YCUMANKRAP COHM BunaH ynapHUHI vHamMBuayan
pUBOXNaHMWKN ypTacuaa HucbataH makbyn MyBO3aHaT to3ara
KenraHu 6vunaH nsoxnatl MyMKvH. Yoy sndinukaa mangoH oup-
nvryaa etapny MMKGOpAa Maxcynaop YCUMIVKNAp LWakniaHraH,
wy 6unaH Gupra ynapHuWHr 03uka Ba HaMNuK y4yH pakobatu
XOCUNAOPIIMKHW KECKUH YeknanauraH gapaxara etmaraH. Ha-
TWxagda yeumnuknapga potocuHTe3d mMafoH 6ynnda etapnu
LIaKMNaHWLLIK, BEreTaTmB MacCaHUHT Xocun 6ynuwimn Ba yHUHT
reHepaTviB opraHnapra kamta TakCUMIaHWLLM YYyH Kynan LapouT
to3ara kenraH. HyxaT xocungopnuru 6ynya TagkmkoTnapaa xam
6uomacca Ba xOCUN MHOEKCU OOH Xocunu GunaH yambapyac
BOFNMKNUIK KypcaTunraH.

Bupok akuw Mmebépunn 333 MuHr foHalra, sbHu 125 krira
raya oLLIMpULL XOCUNAOPIMKHY SHaAa KynantupmaraH. AKCuHYa,
ywby BapuaHtaa xocungopnuk 21,33 u/ra raya kamanraH. by
278 MmuHr goHa/ra BapmaHTtura HucbataH 3,80 u/ra ékm 15,1 %
ra nact Hatwxagup. [lemak, Taxpuba LwapomTnaa aKkuLw Mebé-
pVvHU 278 MUHI JoHadaH HKopura OLMPULL XOCUMAOPAMKHM
KYynanTupuil amac, akCuH4Ya KamauTupuw TeHAEHUWUACUHU
to3ara KenTupraH.

Nanmukop wapoutaa 6ynaan pakobart, 6upnHumn Hasbataa,
TynpokAary YeknaHraH HaMnuK yvyH tosara kenagu. byHoaH
Tawkapu, IOKOpW KanvHIuKLa MUHepan o3vka aneMmeHTna-
PVHWHT y3nawTupunuwmn, épyfFnukHuHr 6aprnap opacuga
TakCMMnaHuLWmy Ba (OOTOCUHTETMK (haoNUAT Y4yH Kynaw LuapouT
xam ysrapagn. Hatwxaga 6up Tyn yeumnukka TyFpu kenaguran
03MKMaHULW MangoHW Kuckapub, WOXNaHWL, AyKKaknap COHu
Ba JOHNAPHWHT TyNuL Aapaxacu nacasan. Kyprokumnuk wwa-
POUTUAA HYXaTHUHT PENPOAYKTUB BOoCcKMYMaary CyB TaHKUCIUMN
alHKKca xocuIra Kyunu Tabeup Kypcatagu: CyB eTuiMacnuri
BEreTaTVB Ba PEnpoayKTUB YCULIHM cycanTupub, Aykkaknap
XOCWIN BYNULLMHW KaManTUPULLM Ba [YKKaKMaPHUHT TYKUAULLIMHA
Ky4antupaau.

YMymaH onraHaa, Taxpuba HaTwkanapu nanMukop man-
AoHnapaa HyxaT XOCUNAOPMUIUHM LWaKNnaHTMpuwaa KuLL
MeBEPM Ba IKMLL CXEMACUHUHT ¥3apo 60Fnuk xonaa 6axonaHuim
3apypnurMHN Kypcatagau. Tagkukotaa XOCUNAOPAUKHUHT SHT
HOKOPY KMMaTt 278 MuHr goHa/ra éku 105 kr/ra akuw MebEepraa,
60x15x12-1 cxemacuaa kang atunub, 25,13 u/ra HM TawKun
KunraH. Ywoy KypcaTkud Hasopat BapuaHTura HucbartaH 16,05
u/ra tokopu 6ynraH. Skui MebEpuHUHI 333 MUHT AoHa/ra rada
owmpunuwnga aca xocungopnuk 21,33 u/ra raya nacamraH.
WyHaan kunub, maskyp Taxpuba wapoutuga 278 MuHr goHa/
ra (105 kr/ra) akuW MEebEPU HYXaTHUHT OKOPU AOH XOCUNMHU
LIAKMNaHTUPULL Y4YH 3HT Makbyn BapuaHT cudatuga axpannd
Typaau.

1-xadsar.
JNlanmukop MariaoHNapAa HyxaTAaH FKoOpY Xocun onvwpaa
3KULW MebEPNapPUHUHT aXxaMUATH

IKHII MebEPH KU XOCHIIOPJINTH, L/Ta Vpraua,
MHHT loHa | Kkr | CXemacw | [ | I | [ [ IV | Wra
AnbanaBuii
TEXHOJOTHK | 50 60x10-1 86 | 87196 | 94 9,08

Ha3opar
133 50 [60x15x25-1| 8,8 1 9,2 | 9,1 | 9,4 9,13
167 65 [60x15x20-1| 12,2 | 12,6 | 12,0 [ 12,4 | 12,40
222 85 |60x15x15-1|17,0 | 17,4 17,2 | 17,1 | 17,23
278 105 | 60x15x12-1| 25,4 | 24,8 | 25,2 | 25,0 | 25,13
333 125 | 60x15x10-1 | 21,2 | 21,1 | 21,4 | 21,6 | 21,33
NSR, s 0,44

ByHpan xynoca HyxaTHVUHI nanmukop wapoutaaru 6uonoruk
xycycusitnapu 6unaH xam mMoc kenagu. Minmun manbanappa
HYXaTHWHI acocuii nwnab Yukapuw mangoHnapu cys bunau
YyeknaHraH xyayanapra TYFpW KEMULLKW, XOCWUITHUHT Liaknna-
HULWWAA TYNPOK HAMAUMX, UNAN3 TUSUMUHUHT PUBOXKIAHULLN,
penpoaykTMB AaBp AaBOMUANUIA Ba AyKKaK-AOH X0Cun 6ynuLu
XapaéHnapu Myxumnur kang atunrad. LWyHuHr yayH nanmu-
KOp LuapouTnapaa aHuknaHraH 278 MUHr foHa/ra KypcaTKUYHm
Ma3Kyp TaXXpUBaHWHI TYNPOK-MKMNM LLIAPOUTK, HaB, SKMLI Mya-
AaTu Ba KynnaHwnraH arpotexHuka bunaH 6ofnuk maxannumn
onTUMan aKkuW Mebepu cudatmnaa baxonall UnMui xmxataaH
TYFpu 6ynagw.

Jlanmukop Tunuk 6y3 Tynpoknap wapoutuaa HyXaTHWUHT
3K MEBEPU Ba IKULI CXEMACU XOCUNOOPIMKHU LUAKMNaH-
TUPYBYM MYXUM arpoOTEXHONOrMK OMUIT SKAHMUMN aHWKNaHAW.
OKMLL MEBEPUHMHT OLIMPUINLLKM MabNyM Yeraparada mMangoH
Gupnurngarn Maxcynaop YCMMunknap COHUHN Kynantupuno, AoH
XOCUNAOPNUIMHUHT OPTULLIMIA WXOOUIA TabCup KypcaTaau.

Taxpunba HaTvwkanapura Kypa, 9Hr OKOpW AOH XOCUIA0PIUMA
278 muHr goHa/ra ékm 105 kr/ra akuw mebeépuaa, 60x15x12-1
cxemacuga kavg atunub, 25,13 w/ra Hu Tawkmn atam. Maskyp
KypcaTkuy aHbaHaBuii Hasopat BapuaHTura Hucbatax 16,05 u/
ra éku 176,8 % ra tokopu 6ynam.

Akmw MebEPUHN 333 MUHT foHalra (125 kr/ra) rava owmpuLL
3Ca XOCUNAOPMKHUHT nacanuwmra onub kenub, 21,33 u/ra Hu
Tawkmn atTan. by xonar KOpU 3KVMH KanuHAMrnaa yeumnuknap
ypracuga Hamnuk, o3uka mogaanapu Ba EpyFvk yqyH pakobart
Kyyanuwm 6unaH nsoxnaHaau.

XYINNOCA

LWyHaan kunub, ypraHunraH nanmvkop wapouTha Hyxart
Y4yH 278 muHr goHalra (105 kr/ra), 60%15x12-1 akuww cxemacu
IOKOpU Ba HucHaTaH Gapkapop AOH XOCWMMMHW LIAKMNaHTUPULL
YYYH 9HI Makbyn BapwaHT cudaTtvaa Tascus atunagu. Ywoby
MeBEp MaiaoH Bupnuriaary Yeumnmknap CoHn unaH ynapHuHr
WHAMBMAYaN pUBOXMAHULIKM ypTacuaa Makbyn MyBO3aHaTHM
TabMUHNAb, MaBxXya TYNPOK HAMAWUIK Ba 03Uka pecypcnapuaaH
camapanu goviaanaHuvLl UMKOHUHW Bepaau.
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Annotatsiya. Ushbu maqolada raqobat nav sinash ko ‘chatzorida ekilgan kuzgi tritikalening sovuqqa chidamliligini
baholash uchun turli genetik kelib chigishga ega 20 ta nav va tizma o ‘rganilb, talil qilindi. Barglardagi eruvchan qandlar
miqdori dekabr-fevral oylarida refraktometr yordamida Brix shkalasi bo ‘yicha aniglandi. KR23-TCYT-14, KR23-TCYT-16,
KR23-TCYT-17, KR23-TCYT-18 va KR23-TCYT-19 tizmalarida qand migdori yuqori bo ‘lib, ularning sovuqqa chidamliligi
va moslashuvchanligi yuqori ekanligi aniqlandi. Ushbu tizmalar istigbolli sovuqqa chidamli genotiplar sifatida tanlandi va
seleksiya ishlarida boshlang ‘ich material sifatida foydalanish tavsiya etildi.

Kalit so zlar: tritikale, barglar, sovuqqa chidamlilik, Brix shkalasi, ko ‘chatzor, nav va tizmalar.

Abstract. This article examined and analyzed 20 varieties and lines of different genetic origins to assess the frost hardiness
of winter triticale planted in a nursery conducting competitive variety trials. Soluble sugar content in leaves was determined
using a refractometer in December and February using the Brix scale. Lines KR23-TCYT-14, KR23-TCYT-16, KR23-TCYT-17,
KR23-TCYT-18 va KR23-TCYT-19 exhibited high sugar content, as well as excellent frost hardiness and adaptability. These
lines were selected as promising frost-resistant genotypes and recommended for use as source material in breeding.

Keywords: triticale, leaves, frost tolerance, Brix scale, nursery, varieties and lines.

Aunomauyusa. B dannoli cmame 6bliu u3yueHst U hpoananusuposarvt 20 copmos u JUuHUll pasiuuHozo 2eHemu4eckozo
npoucxoxcoerus 0ns OMyeHKU MOPO30CMOUKOCMU 03UMOU MPUMUKATe, 8bICANCEHHOL 8 NUMOMHUKe, NPOBOOSU{EM KOHKY-
penmuble copmosvle ucnvimarus. Codeprcanue pacmeopuMblx caxapos 8 JUCMX onpedensnu ¢ NomMowio pecppakmomempa
8 Oekabpe-pespane no wxkane Bpukca. Tunuu KP23-TCHUT-14, KP23-TCHT-16, KP23-TCHT-17, KP23-TCHUT-18 éa KP23-
TCHT-19 o6nadanu 8bIcOKUM COOEPHCAHUEM CAXAPOS, A MAKHCE BbICOKOL MOPO30CMOLIKOCMIO U A0ANMUBHOCTIO. SMu AUHUU
6bLIU 0MOBPAHBL KAK NEPCNEKMUBHbIE MOPO30CMOUKUE 2EHOMUNDL U PEKOMEHAO0BAHBL OJisl UCNONIB08AHUS 8 KAUECT8E UCXOOHO-
20 Mamepuana 8 cenekyuoHHoll pabome.

Kniouessie cnosa: mpumuxane, iucms, Mopo3ocmoukocm, wkania bpuxkca, numomHux, copm u JuHUU.

KIRISH

Bugungi kunda gishloq xo‘jaligi ekinlarining noqulay
harorat sharoitlariga chidamliligini oshirish olimlar oldida
turgan muhim vazifalardan biridir. Aynigsa, kuzgi ekinlarning
gishlash davrida past harorat ta’siriga chidamliligi ularning
keyingi o'sishi, rivojlanishi va hosildorligiga bevosita ta’sir
ko‘rsatadi. Qish faslida past harorat, namlik va boshqa stress
omillari ta’sirida o‘simliklarda gator fiziologik va biokimyoviy
o‘zgarishlar yuz beradi [1; 4]. Sovuq stressiga javoban o‘simlik
hujayralarida eruvchan shakarlar, aminokislotalar va boshga

himoya giluvchi birikmalar migdori o‘zgaradi. Ushbu birikmalar
orasida eruvchan shakarlar o‘simliklarning past haroratga
moslashishida muhim ahamiyat kasb etadi. Xususan, sovuq
ta’sirida barglarda eruvchan shakarlarning to‘planishi kuzatiladi.
Barg to‘gimalarida shakarlarning yuqgori migdorda to‘planishi
o'simlikning past haroratga chidamliligini ta’minlovchi muhim
fiziologik mexanizmlardan biri hisoblanadi [3]. Shu sababli
o'simlik barglaridagi shakar migdorini aniglash orgali uning
gishga chidamlilik darajasini baholash va sovugqa chidamli
genotiplarni ajratib olish mumkin.
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Tritikale ekini yuqori hosildorligi, oziqaviy giymati va ayrim
noqulay agroekologik sharoitlarga moslashuvchanligi bilan ajralib
turadi. Shu bilan birga, tritikale genotiplarining past haroratga
chidamlilik darajasi o‘zaro farq giladi. Bu holat seleksiya jarayonida
sovuqga chidamli genotiplarni aniglash va tanlashning samarali
usullarini ishlab chigishni taqozo etadi. Shu nugtai nazardan,
tritikale barglaridagi shakar miqdorini aniglash uning sovuqga
chidamliligini baholashda muhim fiziologik ko‘rsatkichlardan biri
bo'lib, sovugga chidamli istigbolli genotiplarni tanlash hamda
ular asosida yangi sovuqga chidamli navlarni yaratishda muhim
ahamiyat kasb etadi.

MATERIALLAR VA USULLAR

Tadqiqotlarda tritikalening sovugga chidamliligini baholash
magsadida turli genetik kelib chigishga ega bo‘lgan 20 ta nav va
tizma o‘rganildi. Dala sharoitida kuzgi muddatda ekilgan tritikale
nav va tizmalarining barglaridagi eruvchan gandlar migdori dekabr
oyidan fevral oyigacha bo‘lgan davrda refraktometr yordamida
Brix shkalasi asosida aniglandi. Furuyama va hammualliflar [6]
tomonidan bargdagi Brix ko'rsatkichining past harorat ta’sirida
o‘zgarishi hamda uning sovuq stressiga o‘simlikning fiziologik
javob reaksiyasi bilan bog'ligligi aniglangan.

Ushbu yondashuv asosida tadgiqgotimizda Brix ko‘rsatkichi
qgishki tritikale genotiplarining sovuqga chidamliligini dastlabki
baholash mezoni sifatida qo‘llanildi. Mazkur ko‘rsatkichning gishki
davrda o‘zgarishi genotiplarning sovuqga chidamlilik darajasini bil-
vosita baholash imkonini beradi. Barglardagi shakar migdorining
yuqori bo'lishi tritikale o'simliklarining past haroratga moslashu-
vchanligi va sovugqa chidamliligining muhim ko‘rsatkichlaridan
biri sifatida baholandi. Brix shkalasi bo‘yicha yuqori ko‘rsatkich
gayd etgan nav va tizmalar sovugqa chidamliistigbolli genotiplar
sifatida ajratib olindi.

NATIJALAR VA MUNOZARA

Kuzgi tritikale nav va tizmalarining barglaridagi shakar
miqdori dekabr, yanvar va fevral oylarida kuzatilgan turli harorat
sharoitlariga garab o'zgarib bordi. Mazkur davrda nav va tizmalar
o‘rtasida bargdagi shakar migdori bo‘yicha sezilarli farglar
kuzatildi. Sovuqga chidamli genotiplar himoya mexanizmlari
nisbatan faol kechishi natijasida hujayralarda eruvchan
shakarlarning to‘planishi yuqgori bo‘lishi kuzatildi.

1-jadval natijalarga ko‘ra, nav va tizmalarda sezilarli farglar
kuzatildi. Dekabr oyida ko‘rsatkichlar 11,4-22,6 oralig‘ida bo'lib,
eng yuqgori natija KR23-TCYT-17 (22,6) tizmasida, eng past
natija esa KR23-TCYT-3 (11,4) tizmasida gayd etildi. Yanvar
oyida aksariyat nav va tizmalarda ko'rsatkichlar yugori bo'lishi
kuzatilib, ular 17,9-22,0 oralig‘ida o‘zgardi. Eng yuqori natija
KR23-TCYT-14, KR23-TCYT-18 (22,0) va KR23-TCYT-16
(21,8) tizmalarida kuzatildi. Bu fiziologik bargarorlik qish oylariga
moslashuvchanligini kuchayishini anglatadi.

Fevral oyiga kelib esa, umumiy holatda, barcha nav va
tizmalarida ko‘rsatkichlarning pasayishi kuzatildi. Bu holat gish
davrida past harorat ta’sirida o‘simliklarda gand moddalari
to‘planishi va keyinchalik gish oxirida ularning boshqa fiziologik
jarayonlarda sarflanishi bilan izohlanadi. Ushbu oyda KR23-

TCYT-16 (14,9%), KR23-TCYT-17 (14,2%), KR23-TCYT-18
(14,7%) va KR23-TCYT-19 (14,3%) tizmalarida nisbatan yuqgori
va barqaror ko‘rsatkichlar saqglanib goldi. Eng past ko‘rsatkich
esa KR23-TCYT-2 (11,0%) tizmasida qayd etilib, ushbu tizma-
ning sovuqga nisbatan sezgirligini ko‘rsatdi. Umuman olganda,
tritikale nav va tizmalar orasida KR23-TCYT-14, KR23-TCYT-16,
KR23-TCYT-17, KR23-TCYT-18 va KR23-TCYT-19 tizmalar uch
oylik kuzatuvlar davomida nisbatan yuqori va barqgaror ko‘rsat-
kichlari bilan standart navga nisbatan ustunlik qildi. O‘rganilgan
nav va tizmalar orasidan 5 ta tizma sovuqqga chidamli istigbolli
boshlang‘ich manba sifatida tanlab olindi.

1-jadval.

Tritikale nav va tizmalarining sovuqqa ovuqqa
chidamliligini bargdagi shakar miqdori orqgali baholash

Tritikale
Ne | Sel | Nav va tizmalar nomi | Dekabr | Yanvar | Fevral
1 1 Sardor (st) 19,1 18,7 12,9
2 6 KR23-TCYT-5 15,5 18,0 12,6
3 11 KR23-TCYT-10 13,2 17,9 12,2
4 16 KR23-TCYT-15 16,6 18,6 12,6
5 2 KR23-TCYT-1 13,9 19,9 13,8
6 7 KR23-TCYT-6 15,3 20,4 13,5
7 12 KR23-TCYT-11 15,4 18,7 13,5
8 17 KR23-TCYT-16 20,5 21,8 14,9
9 3 KR23-TCYT-2 14,8 20,2 11,0
10| 8 KR23-TCYT-7 17,5 18,5 13,0
11| 13 KR23-TCYT-12 17,2 20,0 13,5
12 | 18 KR23-TCYT-17 22,6 21,3 14,2
13 4 KR23-TCYT-3 11,4 20,4 12,1
14| 9 KR23-TCYT-8 17,0 20,0 13,0
15| 14 KR23-TCYT-13 15,0 18,5 13,0
16 | 19 KR23-TCYT-18 20,7 22,0 14,7
17| 5 KR23-TCYT-4 16,8 18,1 13,2
18 | 10 KR23-TCYT-9 18,0 20,0 13,6
19 | 15 KR23-TCYT-14 19,4 22,0 14,9
20 | 20 KR23-TCYT-19 20,3 20,9 14,3
XULOSA

Tritikale ekinining sovuqgga chidamliligini baholashda barg-
dagi shakar migdorini Brix shkalasi orqali baholash fiziologik
jihatdan asoslangan yondashuvlardan biri hisoblanadi. Tadqiqot
davomida kuzgi tritikalening nav va tizmalarida gishlash davrida
bargdagi shakar migdori o‘zgarib borishi kuzatildi. Kuzgi triti-
kale nav va tizmalar orasida KR23-TCYT-14, KR23-TCYT-16,
KR23-TCYT-17, KR23-TCYT-18 va KR23-TCYT-19 tizmalarida
bargdagi shakar migdorining yuqgori ko‘rsatkichlari gayd etilib,
ularning moslashuvchanligi va sovuqqga chidamliligi yuqori
ekanligi aniglandi. Mazkur tizmalar sovuqqa chidamli istigbolli
genotiplar sifatida tanlab olindi va kelgusida sovuqqga chidamli
yangi navlar yaratishda boshlang‘ich seleksiya materiali sifatida
foydalanish tavsiya etiladi.

2022. Vol. 63. P. 15-33.

Journal of Agronomy and Crop Science. 2011.
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KY3rh TPUTUKANEHUHT KYYAT KATTUHITUTUTA YPYF
3KULW MEBEPNAPU XAMOA MABOAHIU YFUT KYNNALL
MUKOOPNAPUHUHI TABCUPH

A6gynnaes UcmounmkoH U6paxmmxoHOBUY
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AbgypaxumoB YmuaxxoH Abaypawug yfnu,
[oH Ba AyKKaKknu SKMHMAp UNMWIA-TAZKWKOT UHCTUTYTW TasiHy JOKTOPaHTH

Annomauyua. Maxonada ymnoxku 6y3 mynpokaap wapoumuda Ky3eu mpumuxaneHunze «Ceam» HasuHu mypm Xun ypyr
akuw mewépu (3,0; 4,0; 5,0; 6,0 man dona/za) a mypm xun masoanu yrum mesépu (N 50P105K75 dau 240P165K120 eaua) ¢poHu-
da ypeanuw Hamuxcanapu Kenmupuwizat. VIKKu oMuiiu pezpeccuon maxaui ypyr IKUW MesepU 6d YFUm MesepuHuHe Kyuam
Ccaknanuwiuza Kapama-Kapuwu yHaruuoa mascup Kypcamuwunu aHukaaou. Sxkuw mesépunu 1,0 man doHa/za 2a owupuut
kyuamnapHunz auwoguanauzunu ypmaua 0,855 ¢ousza kamatimupzan 6ynca, asom mesépunu 1 k2/2a 2a owupuw yuu 0,032
ousza owupzan (R*=0,989; F=601,0; p<0,001). Llynza xypa, sxuw mesépununz 1,0 man doHa/za 2a owuwiu keamupu6
yukapaduzan Hobydzapuunuk 27 kz/za ampogudazu Kyuumuda azom GuiaH KOniaHuu MyMKUHIUZU ACOCAAH2AH.

Kanum cysnap: xyszu mpumukane, ypyr KUl Mes€pu, Mas0anu yFumaap, Kyuam KanuHauzu, KU Yuoamiuwiuzu, suoe-
UAHAUK, KOPPENSYUSl, pezpeccusl, KOgapuayusl.

Abstract. The paper presents the results of a two-factor field experiment with the winter triticale cultivar ‘Svat’ grown
on meadow sierozem soils at four seeding rates (3.0, 4.0, 5.0 and 6.0 million viable seeds ha™) and four mineral fertilizer
rates (from N, P, K to N, P K, ). Multiple regression analysis revealed that seeding rate and fertilizer rate act in
opposite directions on stand persistence. Increasing the seeding rate by 1.0 million seeds ha™ reduced plant viability by an
average of 0.855%, whereas each additional kg ha™ of nitrogen increased it by 0.032 % (R*=0.989; F=601.0; p<0.001). It
is substantiated that the losses caused by a 1.0 million seeds ha™ increase in seeding rate can be offset by approximately 27
kg ha™ of additional nitrogen.

Keywords: winter triticale, seeding rate, mineral fertilizers, plant density, winter hardiness, viability, correlation,
regression, covariance.

Annomayus. B cmamee npusedennl pesynbmamul usyuenus copma o3umozo mpumuxane «Ceam» 6 yCn08usix Jy208blX
cepo3emMHbIX NOU6 npu uemoipéex Hopmax eviceaa (3,0; 4,0; 5,0; 6,0 man wm/za) u uemvlpéx HOPMAX MUHEPANbHBIX YOOOPEHULl
(omN, P, K doN, P K,). Jleyxpaxmoprblii pecpeccuonHblii aHaIU3s nOKA3an pasHoHANPaeneHHOE 6UAHUE HOPMbL 6bl-
cesa u HOpMbl YOOOPEeHUll Ha COXPAHHOCMb pacmenutl. Yeenuuenue Hopmbl ébiceda Ha 1,0 MK wim/za CHUMCANO 8blycusae-
Mocmb pacmenuii 6 cpednem Ha 0,855%, mozda kax yeenuuenue 0o3vl asoma Ha 1 kz/za nosvtwano eé na 0,032 % (R*=0,989;
F=601,0; p< 0,001). O6ocHosaro, umo nomepu, 8bI38aHHbLE YBeNUUEHUEM HOpMbL 8biceda Ha 1,0 MaH wim/za, KomMneHcupyrom-
¢ DONONHUMENbHBIM BHECEHUEM OKONO 27 Ke/ea azoma.

Knrouessie cnosa: osumoe mpumukane, HOpMa 8vicesd, MUHepaibHble YOOOPeHUsl, 2yCmoma CmosiHusl, 3UMOCMOUKOCb,

8blicusaemocms, Koppensayus, pezpeccus, kosapuayus.

Knpuul

TpuTukane (xTriticosecale Wittmack) Oyfaoi Ba xxaBgapHUHT
ayparanm cudpatuaa toKkopu G1onorvk Maxcynaopnuri, Hokynam
TYNPOK-UKMNUM LaponTnapura Yngamnunuru Ba 03ykaBumn
kmnmatn 6unaH axpanub Typagu. OkuH ByFaovira HucbartaH
Kynpok asoTra TanabyaH 6ynub, yHWHr xocun anemeHTnapu
LUaKMnaH1LWmM yyvyH hoccop bunaH etapnm TabMUHMAHWLL 3apyp
xucobnaHaam [1].

[loH aKkMHNapuaa xocUngopnvk AapaxacuHu benrvnanguran
acocuii omunnapaaH bupy — aman gaBpu OXMpUAArM Maxcyngop
nost kanuHmurnaup. Kysrm Tputukanega Oy kypcartkud, y3 Ha-
Bb6aTuga, ypum-nmFMm nanturada caknaHub KkonraH yeumnvknap
coHvra 6ofnuk 6ynaawm [2]. Ly 6ouc ypyr akuLL MEBEPUHM TaHNALL
HadpakaT gactnabky kyyart KanuHnuruHm, 6anku kuw Ba spTa
6axop AaBpuaa KysatunaguraH Hobyarapumnuk gapaxacuHu
xam xucobra onuwwiHmn Tanab atagu. KaHaga TaBcusanapuaa Kyaru
TPUTUKaNe y4YyH 9KULW MEBEPU aliHaH KWLLKN HOBYArapuninkHu
KonnmavguraH gapaxaga oenrunanuiim, dochopnu yrutnapHu
akumL 6unaH bupra kynnawu aca ungma Ba TyryH 6yFMHu puBoxna-
HULLMHW Ky4anTupunb, KMLnatHy axwunawm Taskugnadagm [3].

CyHrrn nunnappa yTkasunraH Tagkukotnapga asoT Ba
docthopnu YFUTNapHUHT YyCUMAWKNapAary CoBykka Yvpam-

UMK MexaHu3mnapura TabCcupu MOMeKkynsap gapaxaga xam
TacouknaHraH: etapnu o3vknaHuil GoHMAa aHTUOKCUAAHT
dhepmeHTnap daonnuru caknaHmb, mysnatugaH kenmb Ynkaguran
LUMKacTnaHvwWw kamasam [6]. TpuTukane 6ynnya yTkasmnraH Kyn
OMUNIN Taxpubanap 9KuLL 3U4AUIM Ba asoTNM O3VKNaHTUPKLL
ypTacvaa WLLOHYMN y3apo TabCup MaBXyAWUIvHWA KypcaTtraH
[10; 8]. Aithu naiTaa, Y36eKNCTOHHIMHI CyFOpUnaamraH yTroku
6y3 Tynpoknapw Luapoutuga Kys3r Tputukane KyvatrnapuHUHE
caknaHuwmra ywoby WKKA OMUMHWHI Bupranvkgary TabCupuHn
MuKgopun 6axonaiira 6aFmiunaHraH TagkMkKoTnap eTapnm amac.

TaOKMKOTHUHI Makcagn — Ky3ru TputukaneHuHr «Ceat»
HaBMAa ypyF aKuL Mebépnapu Ba MabdaHnu yrutnap Gunad
O3VIKMaHTUPMLL MUKOOPMAPVHUHE KyYaT KanuHNurj, kMW gaspuaa
CakMaH1LLIM Xamaa ALLOBYaHMMUIMIa TabCUPUHW KOPPENSALMOH, pe-
rPeCCUOH Ba KOBapUaLIMOH Taxnun acocuaa 6axonawaaH nbopar.

MATEPWUANIAP BA YCINYBINAP

Wnmuin TagkukoT uwnapu 2024-2026 ninnap mobanHuaa
[loH Ba AyKKaknu 3KMHNap UAMUA-TAAKUKOT UHCTUTYTUHWHT
Taxpuba ganacuga ytnoku 6y3 Tynpoknap wapoutuga onvob
6opunaun. Taxpubaga kysrv TputrkaneHwHr [laBnat peectpura
KUpUTUnraH Ba AHOMKOH BUNOSTU YYYH SKULLIra TaBCUS STUIraH
«CBaTt» HaBu ypraHunau.
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Taxpwuba 16 Ta BapmaHTaaH nbopat 6ynub, 3 TakpopnaHuwaa
6up apycaa xonnawtnpungun. Xap 6up 6ynakya mangonm 280
M2, xucobra onmHagurad MangoH 140 m?, TaxpmbaHuHT yMyMun
mangonu 1,35 ra. Ypyr akuw mebépnapu — 3,0; 4,0; 5,0 Ba 6,0
MIH AoHa/ra; MabAaHny YFUTNAapHWUHT NMNNUK MebEpnapn —
N150P105K75; N180P125K90; N210P145K105 Ba N240P165K120 Kr/ra'

Kysrn TputrkaneHu osuknaHTMpuwiaa asotnu yFutnappaH
kapbamug (46 %) Ba ammuaknm cenutpa (N-34%), docdopnu
yrutnappad cynepdocdar (P20s—20%), kanuinu yrutnapgaH
kanui Ty3n (K20-40%) vwnatungn. ®ocdopnu Ba kanunnu
yeuTnapHuHr 100% mMyKaopuY Ky3aa, LWyArop oCcTura KynnaHunau.
A30Tnu yFnTnap vkkv myagataa: bupuHumn o3uknaHTvpuwaa —
Tynnaw aaspuga 50%, MKKMHYM 03UKNaHTUpULLAa — Hanvanatiu
naspuga 50% mukgopuaa 6epunau.

Taxpuba Man[oHNapyHW TaHNalw Ba BapWaHTNapHWU XOW-
nawTtupuwaa «dana TaxpubanapuHu yTkasuw ycnybuatna-
pu» (2007) ycnybun kynnaHmacuaad, Q)eHOMoruk Kysartys Ba
xucobnatu nwnapuHm onvb 6opuwwaa «MeTtoauka rocyaapcTBeH-
HOFO COPTOMCMBLITAHWSA CENbCKOXO3ANCTBEHHbIX KynsTyp» (M.,
Konoc, 1964) ycnybuin kynnaHmacugaH, ofiMHraH Hatuxanapra
mMaTteMaTuK-cTaTucTuk nwnos 6epuwpaa b.A.[locnexoBHUHT
«MeToguka nonesoro onbitay (M., 1985) ycny6HomacuaaH
dovpananunam [4; 5; 6].

Cratuctuk Taxnun Python 3 myxutuga (pandas, SciPy

KyTybxoHanapwv) amanra owvpungu. Omunnap Ba HaTuxa-
Bui Benrunap yprtacugarn 6ornuknukan 6axonawpaa MupcoH
Koppenauusa koadduumeHTn (r), oMunnapHuHr Gupranukaarv
XNUCCacVHW aHunknawga VKK OMUIAN YU3MKAWN perpeccust Mo-
aenu (Y = bo + biXi + b2Xz), Y3rapyBUMNapHUHT y3apo MyBOUK
y3rapuLl nyHanuwmHu 6axonaluaa aca koBapuaums matpuuacu
KynnaHunau. Perpeccus KoauumeHTRapyHUHT ULLIOHYNUANTA
CTbloAeHT t-Me30HU, MOAENHWUHT YMYMUWIA UoRYnunurn duiep
F-me3oHu opkanu Tekwupunam (n = 16).
HATWXANAP BA MYHO3APA

YHWG YrKKaH Ky4aTnap COHM 3KWLL MebEépura MyTiak MyTaHo-
cub pasuwaa optraH: 3,0 MnH goHa/ra mebépuaa ypraya 265,4
noHa/m?, 6,0 mnH foHa/ra mebépuaa aca 544,7 noHa/M? Hu TaLw-
kun atraH. flana yHysyaHnuru 88,1-91,0 % opanuruaa ysrapraH
XaMAa KU MeBEpK opTULLIM BrnaH 6up MyHYa tokopunarat (3,0
MIH AaoHa/ra ga 88,5 %, 6,0 mnH goHa/ra ga 90,8 %).

KyyaTnapHuHr caknaHuium 6ynuya aca Teckapu maHsapa
KysaTunau. Kvw gaspuga Hobya 6ynraH kysatnap mukgopm 3,0
MITH goHa/ra mebépuaa 7,1-8,7% Hu, 6,0 MnH goHa/ra Mebepuaa
8,7-10,8% Hu Tawwkun aTan. Xap 6up akuw MebEPK gonpacuaa
YFUT MEBEPUHUHT OLLMLLN HOBYArapUYUIIMKHN N34T KAMaNTUPraH:
macanad, 6,0 mnH gona/ra donnaa N, P, K. kr/ra pa 10,8%
6ynran kuwkn HoByarapunvk N, P..K . kr/ra ga 8,7% rava
nacawraH (1-xagsan).

1-xadsan

Ky3ru TputukaneHuHr “Ceat” HaBMHM Ky4aT KaNnMHNUIUra ypyF 3Kl MebEpnapy Ba MabAaHnu yruTnap 6unaH
O03UKNAHTUMPULL MUKAOPNAPUHUHT Tabeupum, 2023-2024 i.

M y A
Vv | | Y sman | R an | (PRS- G S
Ne MebEpuiapu MIIH .. Ky4yaT/jaap COHHM, | Ky4aTiap COHH,
Mebépaapu, P 9 KaJIMHJINTH, SIIOBYAHJINTH,
JoHa/Ta J0HA/M aoHa/M>. n o
Kr/ra J0HA/M %o

1 NP oK 265,8 2427 235,2 88,5

2 3.0 NP 1Ko 264,3 242.,6 236,1 89,3

3 ’ NP Ko 266,1 246,1 240,7 90,5

4 N,.oPeKiy 265,5 246,6 2417 91,0

5 N P.K. 356,4 322,9 311,9 87,5

6 40 NP Ko 358,4 327,2 317,7 88,7

7 ’ N, P.K, 357,2 3283 320,1 89,6

8 N,..P..K., 358,8 331,2 3239 90,3

9 NP oK 449,0 404,5 389,2 86,7

10 50 NP 1Ko 448,5 406,8 393,8 87,8

11 ’ NP Ko 451,0 411,8 400,2 88,7

12 NP Ky 449,0 412,6 402,3 89,6

13 N P..K. 545,4 486,5 466,1 85,5

14 6.0 NP K 543,0 489,2 471,6 86,9

15 ’ N, P..K, 546,0 494,71 479,3 87,8
16 N,..P.K., 5442 496,9 483.4 88,8
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1-pacm. Ypyf aKuLl Ba YFUT MebEPNapuHUHT Ky4aTnap sloBYaHNuru (a) xampga ymymuin Hobyarapuyunuru (6) ra Tabcupm
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Ymymun xucobga akuw mebépu 3,0 gaH 6,0 mnH goHalra
ra owranga ymymun Hobyarapumnuk 10,38% naH 13,10% raya
optraH, yfut mebépu N, aaH N,  raya owraHaa aca 13,32%
AaH 10,25% rava kamaiiraH. [lemak, ypraHunran Kk OMUITHUHT
KydvaT caknaHumra Tabeupuy kapama-kapLum nyHanuiaa 6ynran
(1-pacm).

Kyyat kanunnurn 6unax 6ornuk kypcatkmunap (yHM6 YukkaH
Kyyatnap COHM, KMLWAAH YMKKaH KyyaTtnap COHW, aman gaspu
oxvpuaarv KanuHnuk) aespny yHKUMoHan Japaxaaa ypyF aKuLL
Mebépura 6ofnmk (r = +0,998...+1,000). YeuT mMebépu GunaH
Oy KypcaTkuunap ypracuaary 6OFMMKNUK 3Ca ULLOHYCK3, YYHKU
BoLLnaHFnY Ky4YaT CoHM ypyF Mebépu bunaH 6enrnnaHaau.

KoppensiumoH taxnun HaTuxanapu ywby KOHYHUATHU
pakamnap 6unaH Tacauknangu (2-xagsan).

2-xadsan
YpraHunran omunnap 6unaH HaTuxaBuii Genrunap
ypracuparu koppensauus koadgcuumeHtnapm (r), n = 16

Ypyr sxum yffl !
Bearn .. MebépH,
Mebépu (Xi) N (X2)
VHUO YHKKaH KyJariap COHI +1,000%*** +0,002
Jlana yHyBYQHIIUTH +0,960*** +0,072
Kumninan ynkkaH Kydariap COHU +0,999%** +0,033
Kum naBpuia HoOyxn 6ynrannap, % +0,704** —0,704**
AMa 1aBpy OXUPUIATH KaTHHIAK +0,998%** +0,053
Opra 6axopru HOOYATapIIIHK, % +0,572* —0,808%**
Kyvarnaprunr smosyanmuru, % —0,662%* +0,743%**

U3ox: * — p<0,05; ** — p<0,01; *** — p<0,001.

AkcuH4a, HUCbumn KypcaTkmynap — HobyArapunnuK Ba SLLOB-
YaHMNMK — MKKana oMmuIra xam MWoHYnm 60Fnuk. KyvatnapHuHr
ALWOBYaHMNMM YPYF 3KMLL Mebépy BunaH ypTadya aapaxaga Te-
ckapm (r = -0,662; p<0,01), yfuT mebépu GunaH aca TyFpm (r =
+0,743; p<0,001) koppensauusaga. pta 6axopru HoByarapynnmk
YFUT MebEpM bunaH kyunu Teckapu 6ornuknukga (r = —0,808;

p<0,001), By asoT GunaH eTapnu TabMUHMAHraH yeumnuknapaa
KULWAAH YYKKaHOAH KEMVHMN TUKNaHWULL XapaéHn SXLWMPOK Ke-
YULLMHW KypcaTaau.

OmunnapHuHr bupranukagarm xuccacuHm 6axonall Makcaguaa
WKKM OMWUNMK perpeccusi TeHrnamanapu ty3ungm (3-xaasan).

Bapuya mogennap tokopu uwoHYnunukka ara (p<0,001).
AwoyaHnuk 6ynmnya TyaunraH Moaenb amanuin XuxatoaH dHr
kusukapnu: Y = 86,183 - 0,855X: + 0,0320X: (R? = 0,989). TeH-
rmaMagaH KypuHuLwmnYa, ypyF akvw mebépuHu 1,0 MnH foHalra
ra owmMpULL KyvaTnapHuHr swoedaHnurim 0,855 % ra kaman-
Tupaau, a3oT MebepuHK 1 kr/ra ra owmpui aca yHu 0,032 % ra
owwmpaau. Mkkana koadduumeHT xam mwoH4mm (t = -23,06 Ba
t = +25,89; p<0,001).

Perpeccusa koadppuuneHtnapuHmHr Hucbatun amanum
axamusaTra ara 6ynraH mukgopui me3oHHn 6epaau: 0,855/ 0,032
= 26,7. By WyHN aHrnataguku1, ypyr akuw Mebepunn 1,0 MnH
[AoHa/ra ra oLwmMpULL HaTuxXacuaa tosara KenaguraH SLwoBYaHmK
NYKOTULLIM TaXMUHaH 27 Kr/ra KyLunMya a3oT xucobura konnaHaaw.
Xyoam wy xmcob-kntob Kuiikn Hobyarapunnuk 6ymya 30 kr/ra,
apta baxoprv HOGyarapunnuk 6ynmnya aca 21 kr/ra KuaMaTuHu 6e-
paaun. lemak, 3M4pokK 3KULL LLapouTMaAa KyHaTNapHUHE CaknaHumLu
JapaxacuHu aBBanrv Aapaxaga ywnab Typuil y4yH a3oT Mebé-
py MyTaHocMb paBuLLAa OLLMPUIULLN NO3UM.

Yunsnknu mofenb OMUMNMNAPHUHT ypTadya TabCUPUMHU AXLIN
Tascudnaca-ga, asotny 03NKNaHTUPULL camapacuHUHI Bapya
mebépnapga bup xvn 6ynmacnuru axTumonu Tekwmpungu. Ly
Makcafaa MoAenra a3oT MebEPUHUHI KBaAPaTUK Xaam KUpUTUI-
an. Kylwmmya XagHvHE MLOHYNANIU SLWOBYaHNMK Bynnya p =
0,028, apta H6axopru Hobyarapunnuk 6yvnya p = 0,007 Hu TaLLKun
3TAN, SbHU a30THUHT TABCUPYW 3rPY YU3NKNW XapakTepra ara. Ypyr
3KULL MEBEPU BYNMYa KBagpaTuK xaa 3ca ULLOHYCK3 B6Ynub unkamn
(p=0,30), 6y ypranunrax 3,0-6,0 mnH goHa/ra opanufuaa ywby
OMUITHUHI TabCUPU YN3UKIW SKaHWHK Bungvpaau.

Orpy YM3nKNM MoAenb Kynnaarm KypuHuLLra ara:

Y awoBvaHnuk = 82,595 - 0,855X; + 0,069917X, -
0,00009722X.* (R?*=0,993)

3-xadean

Mkkn omunnu perpeccusi Mogenu Hatuxkanapu (Xi — ypyr akuw Mebepu, MNH goHalra; X. — a3oT Mebépwu, Kr/ra)
Hatm:kasuii 6esrn (Y) Perpeccusi Tenr;iiamacu R? F p

Jlana yHyBYaHIHATH, %o Y =85,973 +0,735X: + 0,0018X5 0,927 82,8 <0,001

Kumikn HOOyarapunnmk, % Y =9,962 + 0,600X; — 0,0200X> 0,991 680,7 <0,001

baxopru HOOyArapunmk, % Y =4,349 + 0,3025X: — 0,0143X> 0,981 326,7 <0,001

STioBuanuk, % Y = 86,183 — 0,855X: + 0,0320X: 0,989 601,0 <0,001

AMal TaBpy KaJHHIHTH, T0HA/M? Y =-24,79 + 78,80X; + 0,1398X> 0,9996 17473,0 <0,001

a) Y = 82,595 — 0,855X, + 0,0699X%, — 0,0000972X.* (R*=0,993)

6) Y = 18,155 + 0,903X, — 0,0749X: + 0,000104X:* (R’=0,993)

YpyF 3KWW MekEpK 15 0 Ypye 3Kl MebEpu
© 3,0 mnH ponalra O 3,0 maH gowa/ra

914 [0 4,0mMnH goHa/ra [0 4,0 mnu ponajra
& A 5.0 MaH goHafra e 14 4 A 5,0 mnH aoHafra
= 0 6,0 MmnH aoHa/ra . ES O 6.0 MmnH goHajra
£ 90- > ¢
3 g 13
m =
o 89 4 &
Q
3 T 17
& 3
] U=
é 88 T g ll -
I
& =
g H
= -
5 ¥ $ 101
> A
-4

86 g -

<
T L} T L} T T 1 L
150 180 210 240 150 180 210 240

A30T MeBEpM, Krira

A30T MeBEpM, Krira

2-pacm. KyyaTnapHUHr AWOBYaHNWIK (a) Ba yMymMumn HoGyarapumnuru (6) HUHr a30T MebEpura arpu YN3UKIIN 6OFNMUKNUTY
(HykTanap — Taxpuba MabilymoTnapu, Ya3uKIap — perpeccusi Moaernu)
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Y Hobyarapunnuk = 18,155 + 0,903X, - 0,074875X, +
0,00010417X.*> (R?*=0,993)

Xap vikkv TeHrnamaga Xo? ongmaarm K03 MOULMEHTHUHT ULLIO-
pacu asoT MebEpu OPTULLN BUNaH YHUHT KyllMMYya camapacu
Kamanmb 6opuLLnHM KypcaTaau. TeHrnamanapHn anddepeHLum-
annaLu opkanu xmcobnaHraH akctpemyMm Hyktanap 359,6 Ba 359,4
Kr/ra HW Tallkun 3Tmo, ypraHunraH opanukaaH aHya Tawkapuaa
xomnnatraH. lemak, 150—240 kr/ra opanufaa a3oTHUHT TabCeypy
xanu xam mycbar, ammo TyimHuLW Genrunapy 6unad kedagm: N,
AaH N, ra yuwaa awoedaHnmk 1,13% ra owrax 6ynca, N, faH
N,,, ra ytuwaa Gy kypcatkny 0,77% Hu Talwkui aTraH (2-pacm).

Amanui xumxataaH 6y LWyHW aHrnaTtagm: KOpU K1 MebEp-
napuga Kyyat CaknaHWLLMHWM SXWunall y4yH a3oT MebEépuHu
owmpmww camapanu, nekuH 240 kr/ra atpodumaa ywby camapa
ce3vnapnu gapaxaga cycasau. Ly 6ovc o3nknaHTypumL Mebe-
PVHU SiHafa OLIMPULL MKTUCOAMIN XuxataaH acocnaHmaraH Aeb
XMCOBMNaHNLLN MYMKMH.

YarapyBunnapHuHr ¥3apo MyBOMK Y3rapuil MyHanuwmn sa
MUKECUHM Baxonall y4yH KoBapuaLuus kKuimatnapu xmcobnaHam
(4-xapnBan).

4-xadearn
Omwunnap Ba HaTWxaBui 6enrunap ypracuparu koBapma-
Luusa KuuMatnapm

Kypcarknu X1 9k Mebépu) | Xz (N Mebépn)
Jlana yHyB4aHIMI ™ +0,980 +2,200
Kunikn HOOyarapumimk +0,800 —24,000
baxopru HoOynrapumninK +0,403 —17,100
SIroBYaHIMK —1,140 +38,400
Amal 1aBpyu KaJTHHIATH +105,067 +167,800

KoBapuaumns kuimMaTtnapy KoppensumoH Tax/mn xynocana-
PVHWU Tacauknanam eBa ynapaary uopaHv yn4os Gupnuknapu
MuKécnaa KypcaTan. XycycaH, ALLOBYaHNVK YPYF 9KULL MEBEPU
6unax maHdun (-1,140), a3oT mebEpm GunaH mycobart (+38,400)
KoBapuauusra ara. Kuwkv HoByArapYMnmuKHUHT asoT MebEpK
6unaH koBapuauusicn -24,000 Hu1 Tawkun aTnG, ywby uKKn
y3rapyBYMHUHI kapama-kapLum nyHanuwga ysrapuwmHn SKKon
akc aTTMpagun. Aman gaBpu oXupuparu KanuHuK aca ukkana
omun bunax xam mycbart koBapuauusiga (+105,067 Ba +167,800),
SABHU 3UYPOK SKULL Ba FOKOPUPOK YFUT pOHM Brpra onvHranaa aHr
OKOPU AKYHUI KanuHNVKHY Bepaan.

Taxpuba BapvaHTnapu opacvpga aman gaspu oxvupuaaru
SHI tOKOPY KyyaT kanuHnuri 6,0 MiH AoHal/ra akvw Mebépu
Ba N, P,..K,,, T doHupa — 483,4 poHa/m? kaing atunawm,
KyYaTnapHWHT 3HT IOKOpW swoBYaHnurin aca 3,0 MnH goHalra Ba
N, 0P 165K, Kr/Ta BapuaHtnaa — 91,0% Hu Tawwkun a1au. By ukku
KYpCaTKUYHWHI TYpnu BapuaHTiapaa Makcuman 6ynuim akvL
MEBEPUHWN TaHNalda KOMIPOMUCC 3apyprnurnin ungupaau:

AKYHUWA KAMWHIMKHW OLIMPULL Xcobura YCUMMKNapHUHT HAW-
BMayan caknaHvLL Japaxacu nacasau.

OnvHraH HaTwxanap Xopwxui TagkmkotTnap 6unaH MyBoduk
kenaau. TofF onav MUHTaKacu LapouTnaa ytkasunrad Taxpmba-
napga xam Kysrv TpuTukane xocungopnurugarv dapk, acoca,
YPUM-ANFUM nanTurada caknaHnb konraH YCUMMKRap COHu
6unan 6enrvnaHnwuy aHnknadraH [2]. XutonHuHr LyHxan-Tnbert
saccu ToFnurnaa onub Gopunrad kyn omunnu Taxpubaga asor
MEBEPU Ba KULL 3UHTIUTUHUHT Y3ap0 TabCypK ULLOHYMN B6ynub,
onTMMan Hatuxa ypta gapaxagary BapuaHtnap kecuwmMacu-
Aa kavg atunrad [10]. PymblHuS waponTtnga TpUTUKANEHUHT
TYPTTa HaBmaa YTKa3umnraH TaakMKoTAa 9KULL 3UYnuri Ba asor-
NN 03VKNAHTUPULL PEXUMNAPUHUHT Bupranvkaarn Tabeupu
TacavknaHraH [4].

XYINOCA

1. YpyF ok mebépmnm 3,0 aaH 6,0 MnH goHalra ra owmpuiu
YHUO YMKKaH KyyaTnap COHuHW 265,4 naH 544,7 poHa/m? rava
owwupagn, anHu nantga ymymun Hobyarapyunnukan 10,38%
Aax 13,10% rava kynantupagn. by 3nunukHuHr optuwm Gunax
ycumnmknap opacuparv pakobart Ky4anuwy ynapHUHT KWL
AaBpuaa caknaHul JapaXacuHu nacanTUpULLMHK KypcaTaau.

2. MavpaHnm yiut mebépuin N, P, K. kr/rapaH N, P, K
Kr/ra rava owwvpuw ymymun Hobyarapunnukam 13,32% faaw
10,25% rava kamavTvpagm Ba Ky4aTrnapHUHT ALOBYAHMUIMHA
87,05% paH 89,92% raya owwmpaau. FOkopy o3uknaHuw oHu
YCUMINUKNAPHWHT K1LIra KApuwWw Aaspupa etapnu gapaxaga
PVBOXNaHULLIMHK XamAa apTa 6axopaa Te3 TUKNaHULWNHU Tab-
MUHNanaun.

3. Nkkn omunnu perpeccus mopenu (Y = 86,183 - 0,855X:
+ 0,0320X;; R? = 0,989; p<0,001) acocupa ypyf akuw Mebé-
pvHn 1,0 MIH goHa/ra ra owmMpuLL HaTwKacuaary SLWLOBYaHNK
NYKOTULLIM TaXMUHaH 27 Kr/ra KyLummya a3oT xyucobura KonnaHuLwm
aHvKnaHan. Jemak, akvw Mebepu Ba O3MKMaHTUPULL MEbEPU
y3apo 6ornuk xonaa, bup-6upuHn Tynampysuv omunnap cuda-
TMAa TaHmaHULWKY No3uMNMIM Mabnym 6ynaau.

4. A30TNV 03MKNaHTUPWLLHUHT Ky4aT caknaHuwmra Tabeupu
3rpy YM3NKIN xapaktepra ara 6ynmno (X.2 XaAUHWHI ULLOHYANANIA
p<0,05), 150-240 kr/ra opanufmaa kylumMya camapa kamamind
6opaaun. TeHrnamagaH xucobnaHraH akcTpemym Hykta 359 kr/ra
atpoduaa xonnawuraHu asot mebépuHu 240 Kr/ra AaH oLwmpuLL
Ky4aT SLLOBYAHNUIMHK CE3UMapny SXLWMNaMacnmrmHi Kypcataam.

5. KoppensunoH Ba koBapuaLmoH Tax/nn HaTvkanapm Kkyyart
KaNUHNUTMHUHT MYTRaK KypcaTknunapu acocaH ypyr 9KULL MebE-
pv 6unaH (r =+0,998...+1,000), Hncbum kypcaTkuynap — Hobya-
rapyunuK Ba SLLOBYAHIIMK 3Ca Xap MKKX OMUN BGUnaH ULLOHYN
OOFMUKNUIMHN Tacauknanau. Ywby KOHYHUSAT Ky3rn TpuTukane
arpoTexHMKacyHW ULLNab YvKMLLAa MKKM OMUITHW anoxuaa aMac,
6ankv Gupranukaa onTyMannawwTUPULL 3apypPRUIMHA aHrnaTagu.

KeHT, 2024.
—2023. - Vol. 76.

/I ArpapHbiii BeCTHUK. — 2022. — Ne3. — C. 21-27.

3emnenenve. —2021. — Ne5. — C. 30-34.
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HYXAT HABJNTAPUOA OOH LUAKMITAHULLUUIA CYFOPULL
YCYNNAPUHWUHI TABCUPU

Ab6ayasumoB Akbap MyxTtopoBud, K.X.d0.h.4., JOLEHT
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XypaeB LLoxxkaxoH KapumoBu4, Tagkukotum
https://orcid.org/0009-0004-4933-0104
KapLum naBnar TexHuka yHMBEPCUTETH

Annomayus. Maxonada nyxamuune «O600» ea «Iloneon» Hagiapuda mypau CyFopuul yCyalapu xamod Cyropuul map-
mubnapunuxe 6up myn ycumaukoa wakanawzan doxaap comu 8a 1000 ma o maccacuza mascupu maxaun KUIUH2aH.
Tadkukomoa szamnab eéa momuunamu6 cyropuwl ycyanapu, wiyHumzoex, 60-65-60 ea 70-75-65 cyropuw mapmubnapu
makkocaanean. Taxaun Hamuxcarapu momuuiamud cyFopuwl wapoumudd xap ukKu Hagoa xam oup myn ycumaukoazu doH-
JIap COHU IOKOPUPOK WAKVIAH2AHUHU Kypcamou. Oue oxopu kypcamkuu «Iloneon» nasuda momuunamu6 cyropuwHute 70-
75-65 mapmu6uda xkysamunu6, 6up myn ycumnukdazu dounap conu 50,4 donnu mawxun smezan. 1000 ma don maccacu
6ytiuua sca «0600» Hasuda momuunamu6b cyropuwHurz 70-75-65 mapmubuda 358,2 2 6unan 3mz w0Kopu Hamuxca Katio
amunean. ONUH2aH HAMUMCANAP HYXAM eMUWMUpUUIOA Cy8HU YCUMIUKHUHZ IXMUENCUOAH Kenud yukud maxcumiaul 8a mom-
yunamub cyropuul mexHono2uscudau olidanaHuwHuHz camapadopauutu Kypcamaou.

Kanum cysnap: nyxam, «O600», «Iloneon», cyropuw, 32amnaé cyropuui, momuuaamub Cyropuui, Cyropuw mapmubu,
donaap couu, 1000 ma don maccacu.

Abstract. The article analyzes the effect of different irrigation methods and irrigation regimes on the number of grains
formed per plant and 1000-grain weight in the chickpea varieties “Obod” and “Polvon”. The study compared the methods
of overhead and drip irrigation, as well as the irrigation regimes 60-65-60 and 70-75-65. The results of the analysis showed
that under drip irrigation conditions, the number of grains per plant was higher in both varieties. The highest indicator was
observed in the “Polvon” variety under the drip irrigation regime 70-75-65, when the number of grains per plant was 50.4
grains. Regarding the mass of 1,000 seeds, the highest result— 358.2 g— was recorded for the “Obod” variety under the 70-
75-65 drip irrigation regime. The results demonstrate the effectiveness of distributing water based on plant requirements and
utilizing drip irrigation technology in chickpea cultivation.

Keywords: peas, “Obad”, “Polvon”, irrigation, drip irrigation, irrigation method, number of grains, mass of 1000 grains.

Annomayus. B cmamve ananusupyemcs enusiHue pasiuuHsx cnocob608 U pexcumos NOAUSa Ha KOMUUecmeo 3epet, chop-
Muposasuiuxcs Ha 00Hom pacmenuu, u maccy 1000 sepen y copmos nyma «0600» u «Iloneon». B xode uccnedoearus cpas-
Hueanucy memoodvl 00H#cOE6AHUA U KANEIbHO20 OpouleHUs, d makxce pexcumbl noausa 60-65-60 u 70-75-65. Pesynomamui
aHau3a NOKAsaiu, 4mo npu KaneibHOM OpOWEeHUU KOIUUECME0 3epeH Ha pacmeHuu ObL1o evlie y o6oux copmos. Haubonee
8bLCOKULL nokasamesv Gvin ommeuen y copma «Ilongon» npu pexcume kanenvHozo opouienus 70-75-65: konuuecmeo 3epen
Ha pacmenuu cocmasuno 50,4 wm. Ymo kacaemcs maccot 1000 cemsan, mo naubonvuwiuii nokasamens — 358,2 2 — 6bin 3a-
uxcuposan 'y copma «0600» npu pexcume kanenbHozo opouwienus 70-75-65. [Tonyuennvie pesynbmamol ceudemenbcmayom
06 a¢hpekmusHocmu pacnpedenenus 800bl C yuemom nompebHocmeti pacmeHull u NPUMeHeHUs MEeXHON02UU KANelbHO20 0PO-

weHus npu 8030ebl8aHulU Hyma.

Kntoueguvie cnosa: 20pOox, «06(16», «HOJIGOH», OopouleHue, KanejlbHoe opouleHue, chocob noiuea, Konuvecmeo 3epeH, mac-

ca 1000 3zepen.

KupPuul

Hyxart (Cicer arietinum L.) okcunra 60 QyKkaknm JOH 9KUH-
napugaH 6vpu 6ynmb, 03uk-oBkaT XaBPCUINUIMHN TAbMUHIALL,
TYNPOK YHYMAOPAUIMHM Caknall Ba anvaiunab akuw Tusumna-
pViHW OMBepcudUKaLms Kunuwaa Myxum axamusaTra ara. Hyxart
HucHaTaH kaMm cyB Tanab KunaguraH 3KMH xucobnaHca-aa, yHUHr
XOCWIN LaKNaHuwWwm, anHuKea, rynnat Ba Aykkak XoCun KunmLu
Aasprnapvga Tynpokgarm Hamnuk 6unad yssumn 6ofnuk. CyB
TaHKUCINT PENPOAYKTUB OPraHNapHUHI LWaKniaHuwm Ba AOH
TYNWLLKMHM Yeknawm MyMKuH [1].

CyropvLl MyaaaTi Ba MEBEPW HYXaTHUHT AOH XOCUIAopnurura
cesnnapnu Tabcup kypcatagu. G. Singh Ba GoluKanapHUHP
TaAKUKOTNapuaa HyXaTHW CyFOPULL AOH XOCUIMHW OLUIMPraHnmn,
alHuKca AyKkak xocun 6ynuw aaspuaa 6epunraH cyropuil ca-
mapanu 6ynuLm MyMKUHAUIM aHvknadrad [1]. Myannudnap 6up
MapTa CyFopULL Xam MyansiH LapouTnapaa X0CuUIHu ceannapnm
OLUMPULLMHN TabKuanaraHnap.

Oweis Ba OolkanapHWHI TagkukoTnapuaa aca HyxaTaa
KyLUMMYa CyFOPULL KYNnaHWIMLWK xocun Ba cyefaH dongana-

HULI camapagoprurura wKobun Tabeup KUIUWKM MyMKUHIUMA
kypcatunran [2]. Wy 6unaH Gupra, cyfopuwl camapacu aKkuLu
MyaaaTv, MKMMM LIapouTy Ba YCUMIMKHUHT YCuL BocKMumra
OOFNMK SKAHMNUIN KA, STUMraH.

HyXaTHWHr cyB 6rnaH TabMUHNAHWLL Aapaxacu YHUHT X0Cun
aneMeHTnapura xam Tabevp Kypcatagu. Hyxat reHotunnapuaa
CYB TaHKUCNMIK Gynnya yTKkasunraH TaakUKOTnapaa HaMmmk
eTVLLIMacnurv gykkaknap COoHW, [IOH mMaccacy Ba yMyMWU OOH
XOCUMUHUHT Nacanuimra onub kenuwm aHmnknadraH [3]. by xonar
HYXaT HaBNapwHWHI CyB TaHKUCRUrMra MyHocabatu reHoTtvn
XycycusTrnapura xam 60fFnvK aKaHNUrHW Kypcartagu.

Hyxataa CyFOpuWLLHM YCULLUHWMHT MyxuM ha3anapura Moc-
nawTMpumLL xam Myxum xucobnanaau. CyB TaHKUCIIUIM alHUKCa
rynnaw Ba AyKkak xocun kunuw 6ockmunapuga KyvamraHga
OOH X0CUnM ceaunapnu kamanuwm mymkvH [4]. Wy cababnu
cyropuLl TapTMbuHy Genrvnaluga Hadpakat yMymMuin cys MMKOOPH,
6ankv yHUHT YCUMIWKHWUHT pUBOXNaHWLW (adanapu 6ynnya
TaKkCMMMaHULLIN XaM xpucobra onmHuLIK 3apyp.

CyBaaH camapanu honganaHuLL HyKTam HazapuaaH Tomyuna-
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TG CyFopuLL TEXHOMNOMSICK anoxmaa axamusaTra ara. TomunnaTtmo
cyropuwaa cyB 6eBocuTa nnau3 TU3VMU XoWnaluraH Kkatnamra
eTkasunb 6epunuium cababnu Tynpok HamnurmHn Hucbatan Gup
Mebepaa Caknall UMKOHMATM MaBxyd. Hyxatoa Tomuunatnd
CYFOPULLHWHI TAKOMWUMNALITUPUIraH BapuaHTnapw ypraHunraxd
TagkukoTnapgaa cyBAaaH dporiaanaHul camapagopnuru Ba
XOCUMNAOPNVKHUHT OLUULLIW KA STunraH [5].

Amiri Ba Deihimfard mogennawTtupuw Tagkukotnapuga
KYPFOKYMIN Ba APUM KypPFOKUMI LWapouTnapaa Hyxatra bup mapta
KyLuMMya cyropuLl 6epuil xam AOH X0CUnu Ba CyBaaH conga-
NaHVLL camapafopsMrMHn OLLIMPULLIN MYMKUHAUIMHW KypcaTraH.
By HaTuxa cyB pecypcnapu YeknaHraH xyayanapaa HyxaTHu
eTuwTMpuwaa mMakdyn cyropuw TapTubuHu uwnab vmkui
MYXUMIUIMHU Tacauknanam [6].

3aMoHaBui TagkukoTnapaa xaM HyXaTHUHT penpoayk-
TUB PUBOXNAHULL AaBpuaa CyB TaHKUCMWUIUra Ces3rnpnuru
Tabkugnanmokaa. XXymnagaH, penpogyktms 6ockuygarv cys
TaHKUCNIUMY HYXaT XO0CUnuHKn 25-34 % rada kamantupuiun, Be-
reTaumna gaspuaary Hasopatny CyB TAHKUCIUMN 3Ca XOCWIHM
KamanTupMacaaH CyB Texall UMKOHWMHW 6epuLun aHuknaHraH [7].

Ly HykTan HasapaaH, Maxannuii HyxaT HaBnapuUHWHT Typnu
CyFopuLL ycynnapu Ba cyropull Taptubnapura myHocabatuHu
aHVKnaL amanuii xuxataaH Myxumamp.

TapKkMKOTHUHT Makcagu. «O6oa» Ba «[1onNBOH» HyxaT Ha-
Bnapuga aratnab xamga TomMymnatnb cyropul yCynnapuHWUHL
Typnu cyropuw Taptubnapuga 6up Tyn ycumnukaary goHnap
coHu Ba 1000 Ta fOH Maccacura TabcupuHy baxonawuaaH noopat
(1-xagBan).

MATEPUANIAP BA YCNIYBNAP

Tapgkukotnap 2022-2024 vnnapga HyxatHuHr «O6oa» Ba
«MonsoH» Haenapuaa onunb Gopunaun. Taxpubaga HyxaTHM
CYFOPULIHMHT 3raTnab Ba TomMuunatmb cyropuill ycynnapu
ypraHunau. TagkukoTaa CyFopuLL TapTUOMHUHE UKKU BapuaHT —
60-65-60 Ba 70-75-65 kabyn kunuHawn. Sratnab cyropuLl Hasopat
BapuaHTV cudatmga onuHaM Ba ToMymnatnb cyrFopull ycynu
6unaH TakkocnaHaw. Taxpubaaa cyFopuLl yCynu Ba TapTUOUHUHT
HYXaT yCumnurugary acocui xXocun aneMeHTnapura Tabecupu
6axonaHaun. byHaa 6up Tyn ycumnukaarm 4oHnap CoHK, oHa Ba
1000 Ta goH Maccacu, r acocuii xucob-kuTob KypcaTkuinapm cu-
hatnaa onuHamn. Xap 6up Has 6ynnya cyropuLl TapTMbnapuHnHr
XOCWIN 3MEMEHTNAPVHUHI WaKnnaHuwmra TabCupu aHUKNaHan.
OnwuHraH HaTwxanap BapuaHTnap KecuMuaa TakkocnaHuo,
CYFOPULL YCynu Ba TapTUOWHWHI camapagopnurn 6axonaHau.

HATWXXATAP BA MYHO3APA

TagkuKOT HaTMXanapuHUHE Taxnumm CyFopull ycynu Ba
TapTUBW HYXaT HAaBNAPUHWHT XOCWUI AreMeHTnapura ceavnapnm
Japaxaa Tabeup KypcaTraHnurHy kypcatam. Taxnun KUnuHraH
MabnymoTnapra Kypa, CyropuLl ycynu Ba TapTubu HyxaT Haena-
PUHWHT XOCWN dNeMeHTRapura cesvnapnu gapaxaaa tabeup.
«O6oa» HaBuaa aratnab cyropuwHuHr 60-65-60 TapTubuaa 6up
Tyn yeumnukga 38,2 goHa AOH waknnaHrad 6ynca, 70-75-65
TapTnbuaa maskyp Kypcatkud 45,8 AOHHM Tallkun aTraH. flemak,
ywoby Hasaa aratnab cyropuw wapoutnaa 70-75-65 Taptubura
YTWLL JOHNap COHUHK 7,6 AoHara ékun 19,9 % ra owmpau.

Tomunnatnb cyropuwaa «O604» HaBUHWUHT HaTwxanapu
AHaga okopu 6ynraH. 60-65-60 TapTnbuaa 6up Tyngarv fornap
COHM 44,9 noHHK, 70-75-65 TapTnbuaa aca 47,7 OOHHM TalKun
atau. Wy Tapuka, ToMmumnatmb cyropuliaa cyropuLL TapTMbuHu
60-65-60 gaH 70-75-65 ra ysraptupuw 6up Tyn ycumnukaaru
[OOHNap CoHWHM 2,8 foHara, bHu 6,2 % ra owmnpau.

«[MonBoH» HaBuAaa aratnab cyropuHWHr 60-65-60 TapTnbm-
na 42,3 poHa, 70-75-65 Taptubuaa 48,4 noHa OoH onuHraH. by
Kypcatkudy 6,1 goHara ékn 14,4 % ra owraHnUrHW Kypcatagm.
Tomumnatnb cyropuiaa «IonBoH» HaBWAA SHT HOKOPU HaTUXa
Kang atunraH. 60-65-60 Taptnbuaa Gup Tyn yeumnvkaarm JoHnap
coHu 45,4 noH 6ynraH 6ynca, 70-75-65 Taptmbuga 50,4 AOHHM
TaLUKW 3TraH. SbHU CyFOpULLI TAPTUBMHM Y3rapTUpULLE HaTWXKacuaa

poHnap conu 5,0 goHara éku 11,0 % ra kynanraH. Maskyp HaTuxa
6apya BapuaHTnap opacuaa aHr Kopy KypcaTkud xucobnaHaau.

YMymaH, UKkn HaB Bynnya mabnymotnap Tomumnatuné
cyropuwpaa 6up Tyn ycumnukgaru goHnap coHu aratnab
cyropuira HucbataH KopupoK GynraHuHn kypcatMmokaa. by
xonat ToM4nnatné cyropuvluaa YCUMIMKHUHT AUS KaTnaMmuga
HamnukHM 6apkapoppok caknatl GyunaH N3oXmaHULLN MyMKWH.

HyxaT AOHMapUHWUHT NMPUKNWUTXM Ba TYNuULW AapaxkacuHu
noganoByn Myxmm kypcaTtkmynapgad 6upu 1000 Ta goH
maccacuamp. «Obog» HaBuaa aratnab cyropuwHuHr 60-65-60
Taptnbuga 1000 ta goH maccacu 345,6 r HM TalKun 3TraH.
70-75-65 TapTMbuaa aca maskyp kypcatkmd 350,5 r rava owaw.
Jewmak, cyropuwl TapTmbuHn ysraptupuw Hatwkacuga 1000 Ta
noH maccacu 4,9 1 ékun 1,4 % ra owan.

Tomuunatn6 cyropuwaa «O6oa» Hasuaa 1000 Ta goH mac-
cacu 60-65-60 taptnbuga 353,7 r, 70-75-65 TapTnbuga aca
358,2 r 6ynraH. by BapnaHtnapaa aratnab cyropuiura HucbartaH
FOKOPUPOK HaTuxa kang atungm. SHr okopu 1000 Ta 4oH Maccacu
358,2 r «O6oa» HaBuaa Tomunnatnb cyropuwHuHr 70-75-65
TapTMbuaa onuHAN.

«[MonsoH» HaBuaa aratnab cyropuHKHr 60-65-60 TapTnbuaa
1000 Ta goH maccacu 334,3 r 6ynraH 6ynca, 70-75-65 TapTu-
6uaa 341,7 r ra etran. Youw 7,4 1 ékv 2,2 % HW TalKun aTau.
Tomuunatnb cyropuwiaa aca «lonsoH» HaBuHKMHT 1000 Ta AoH
maccacu 60-65-60 TapTmbuaa 349,1r, 70-75-65 taptnbuga 353,5
r 6ynraH. lemak, Tomunatunb cyropuiHuHr 70-75-65 Taptnbnaa
aratnab CyFOPULIHWMHI Xyaamn Wy Taptnbura Hucbatan 1000 Ta
OOH Maccacu 11,8 r ra tokopu 6ynaw.

OnuHraH HaTuxanapH1m ymymnawtuprania, xap UKk Hasaa
xam TomMynnatnb cyropuwl wapoutuga bup Tyn yeumnukgaru
fAoHnap coxu Ba 1000 Ta AoH Maccacu tokopu 6ynau.

1-xadean
HyxaTHW CyFOPULIHWHI AOH WaKnnaHuwura Tabcupu
(2022-2024 wi.)

Bup tyn 1000
No Cyropu Has Cyropuur | yCHMIMKAATH | Ta I0H
yeyau TApTHOM | IOHJIAP COHHM, | MaccacH,
JI0HA r
1 60-65-60 38,2 345,6
2] ?yrri?;g O6ox 1557565 4538 3505
| 3 | (ra30pat) | Momsox 60-65-60 423 334,3
4 70-75-65 48,4 341,7
5 60-65-60 449 353,7
— 060z

i TomunnaTuo 70-75-65 47,7 358,2
| 7 | cyropum ossor 60-65-60 45,4 349,1
8 70-75-65 50,4 353,5

XKapsangaH kypuHu6 Typubauku, 6up Tyn ycumnukgaru
AOHMap CoHW B6ynnya 3Hr tokopu HaTwxa «[MonBoH» HaBuaa
ToMunnaTnb cyropuHmHr 70-75-65 Taptnbupa 50,4 OHHM TaLu-
kun atamn. «O6oay» HaBmaa aca aHr okopu 1000 Ta AoH Maccacu
ToMuunatunb cyropuiHuHr 70-75-65 Taptnbuaa 358,2 r 6ynaw.

WyHpan kunub, cyropuw ycynu 6unan 6up katopaa Has
XYCYCUATNApN Xam XOCWUI 3NEeMEHTNapUHMHI LWaknnaHuwmnaa
MyXuM axamuaT kach atraH. «[onBoH» HaBU JOHMAP COHM
6ynnya, «O6oa» Hasm aca 1000 Ta goH Mmaccacu Gyinya rokopu
HaTuXa HaMOEH Kunau.

HyxaTHUHI penpoayKkTUB PUBOXMaHWL AaBpuaa etapnu
Hamnuk 6unaH TabMUHNAHULLW JOHMAap COHW Ba AOH Maccacu-
HWHT WakKnnaHuwmra mwxkobuin Tabeup KypcaTuLum Kang aTungu.
ToMymnatnb CyFOPULLHMHI MXOBWMI HaTuxXanapu aca CyBHU
YCUMIANKHWHT MNAWM3 Tu3Mmmnra Makcaanu etkasub 6epu Ba
TYNpOK HaMNUrMHW Gapkapop caknatl UMKOHUATY GunaH 6oFnmk
6ynmLIN MyMKUH.

XYINOCA
TagkuKOT HaTWXanapuUHUHE Taxnunu HyxaTHuHr «O6oa» Ba
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«[MonBoH» HaBnapuza CyrFopuLl yCynu xamaa CyFopuil TapTubm
6up Tyn yeumnukgary goHnap conn Ba 1000 Ta goH mMaccacu-
HUWHT LWaKNnaHULwmMra Tabeyp KypcaTuLLMHU aHuknaHam. dratnad
cyropuwiaa 70-75-65 Taptnbu 60-65-60 TapTnubura HucbataH xap
VKKV HaB[a XaM IoKopupok HaTuxka 6epaun. Tomumnatund cyropuLu
wapoutuga xam 70-75-65 Taptnbm yctyH 6ynub, «MoneoH» Ha-
Buza bup Tyn yeumnukgaru foHnap coxln 50,4 noHrrada owau.

1000 Ta goH maccacu 6yinnda aca aHr okopu Hatuxa «Oboay»
HaBuaa Tomumnatnb cyropuiiHmHr 70-75-65 Taptubuaa 358,2 r
HW TaWKUN KUNgu. YMyMaH, Takaum 3TURraH Hatukanap Hyxart
HaBnapuHu eTUWTUpULWaa ToM4YmMnaTné cyropuwl Ba makbyn
cyropuLL TapTMbnapuaaH conganaHmi Xocun aneMeHTNapuHUHE
LIAKNNaHWULLUHL SXLUmMnalura Xxu3mMar KAnuwm MyMKUHIUIMHK
Kypcatagu.
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COoA BA MOLW SKUHNMAPUHUHT MAXCYINAOPIIUK
KYPCATKUUYNTAPUTA CUOEPAT 3KUHNAPHUHI TABCUPHU
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YKanyouin oexKoHYMNUK MNMUA-TagKUKOT UHCTUTYTK

AnHomauyua. Ywoby makonada cudepam 3Kunapdar XaHman 8ad HasdapHu 3KUHAAP GUOMACCACUHU ep WYO20p KUIUH-
2aHOAaH KeliuH MOuwl 8a COSl AKUHAAPUHUHZ YCUW, PUBOHCIAHUWUU 6d XOCUuIdopauzuza mascupu 6yluua masiymomiap Kei-
mupunean. Xauman ea mcagdap sKuHaapHu cudepam cugpamuda epza wiy02op KUIUH2aHOAH KeUuH cOos 8a MOUl IKUHIAPU
XOCUNOOPAUK KYypcamKkuuaapuaa uxcobuti mascup 3mub, xahman 3KuHudaH cudepam cugpamuda goiidanarnzarnda Hazopamaa
Hucbama cosdau 6,3 y/za, mow skunudau 5,8 u/za 2a Kyuumua onuw2a PUUIUN2AH.

Knrwouessle cnoea: mow, cos, Has, cudepamuap, Xauman, #cagdap, uwyozop mMaxcyi0opauk, X0Cui0opaux.

Abstract. This article presents data on the impact of mustard and rye green manure biomass on the growth, development,
and yield of mung bean and soybean crops after plowing. After plowing, mustard and rye biomass had a positive effect on the
productivity of soybeans and mung bean. When mustard was used as a green manure for subsequent crops, compared to the
control, the yield of soybeans increased by 6.3 centner, and mung bean by 5.8 centner.

Keywords: mung bean, soybean, variety, green manure, mustard, rye, plowing, productivity, yield.

Annomauua. B danHoli cmamve npedcmasiensl OaHHble 0 6AUSHUU GUOMACCH! CUOePAMO8 20pUULYbL U PHCU, HA pOCm,
passumue u yporcatiHocms mawa u cou nociie écnawiku. Ilocie ecnawiku 6UoMaccyl 20puuybl U pyHcu 8 nougy okasaid, no-
JIOMHCUMeNnbHOe UsHUE HA NoKasamenu npodykmusHocmu cou u mawid. IIpu ucnonv3oeanuu zopuuysl 8 kauecmee cudepama,
a no cpasHeHuio ¢ gapuanmom 6e3 cudepama Obiia nonyueHa npubaska ypoxcatinocmu cou Ha 6,3 u/za, a mawa Ha 5,8 y/za.

Kntouessle cnosa: maw, cos, copm, cudepamsl, 20puuyd, poxcb, 6Cnauika npodykKmusHOCb, YPOHCaAUHOCMb.

KUPULL

Pecnybnvnkamuaaa KMLWnok Xyanuri SkMHnapuaaH okopu Ba
cnatny Xxocun onuLl, TynpoK YHYMAOPNUMMHK caknall xamaa
Tabuuii pecypcnapaaH camapanu doingananHuil 6yryHr KyHaa
arpap CoxaHuHr ycTyBop BasudanapuaaH bupu xucobnaHaau.
AHUKCa, cyFopunaguraH eprnapfa akvHnap anmallvHyBUHU
TYFPY TaLLKWN STUL, TYNPOKAA OpraHuK Mogzanap MUKOOPUHU
KynanTvpuLL Ba MUHepan yruTrnapgaH oKunoHa donganaHui
FOKOPUW XOCWNAOPIMKKA SPULLMLLHUHT MyXMM oMunnapaaH ovpm
xucobnaHaam [2].

CYHrTv nnnapaa opraHuK 4EXKOHUYUIMKHI PUBOXKTAHTUPULL
Ba 9KOMOrMK Gapkapop eTULLTUPULL TEXHOMOMMSNapUHIN XXopuii
aTuLra anoxuaa abTmbop kapatunvokaa [1]. by 6opana cugepar
3KMHMapAaH oganaHul MyxuMm arpoTexHuK TaabupnapgaH
6upwu xmcobnanaau. LLly Gouc cuaepart akvHnapaaH CyHr cost Ba
MOLLHWM acoCui 3KUH cudaTvaa eTUWTUPULL epaaH caMmapanu
dhovigananuL [2], kyLmMmya xocun oLl Ba uwnab YnkapuLl ca-
MapafopnUrMHL OLLMPULL UMKOHWUHK 6epaau [4;5]. Brupok tokopu
XOCWI ONULL YYYH CUAEPAT SKUHINAPHM TYFPY TaHNall, ¥3 BakTuaa
3KMLU Ba TYNPOKKA CUHTAMPWLL, LLIYHUHTAEK, COSt BA MOLLHMW UNMUiA
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acocnaHraH arpoTexHonorusnap acocuaa napsapuLunaLl Myxum
axamuaTra ara.

[ykkaknu akMHnapgaH 6ynraH cos Ba MOLL O3UK-OBKaT XxaMmaa
4YOPBAYMINUK YHYH FOKOPW KUMMaTra ara xucobnaHaaum. YnapHuHr
[OOHM OKCUI, BATAaMWH Ba MMHepan moaaanapra 6o 6ynv6, o3uk-
OBKaT caHoaTuaa, YopBauunMKka4a xaMmaa Kanta
vwinaw Tapmoknapuga KeHr KynnaHunagu
[2;3]. Wy 6unaH 6upra, 6y akuHnap TyraHak

cuaepar cudatnaa epra Wwyarop KUnuLL Tynpok CTPYKTypacuHu
ﬂXLIJVIﬂa6, XOCUNOOPNUKHU Hasopatra HUcOaTaH xaHTan AKNHMOAH
cuaepar cudpatnaa doviganaHraHaa 6,3 u/ra ra, xaeaap SkMHAaH
donganaHraHga aca 4,3 u/ra ra KyLum4a cost XOCUIMHM onuiura
apuwmnrasm onud 6opunrad TagkMKOTNapM13aa aHuKnaHan.
1-xadean

Cupepar 3KMHWAAH KeMUH 3KUIIraH cosi Ba MOLUHUHI GUOMETUPUK
KypcaTtkuunapu Ba xocungopnuru, u/ra (Kapwwm 2023-2025 i)

GakTepusinapu épgammaa atmocdepa asoTuHU

y3nawtupuo, TynpoK yHyMOOPUIMHW OLLIMPULL- Iﬁg’:;T Xocmn| Vpraua | Jdykkaxaarm }IO:I(E)IOJ;)OH Xocu-

ra xam xucca kywaam [3]. Bapuantiaap Mmﬂf LIOXH, | TYKKAKJIAp | IOH COHH, s JOPJIHK,
X031pru KyHaa TYNPOKHWHI arpokMMéBui Tyn/ra A0HA | COHM, I0HA AOHA r | wra

xoccanapugaH aHr Myxumu By rymyc Mukaopu

xucobnaragw. CyropunaguvraH epnapga Tynpok Cosn

OpraHuk Moafacu (rymMyc) HUHT kamaiuwm, | Cof (Hasopar) | 303 5 126 125,7 15,7

YHUHT arpoKMMEBUIA XOCCaNapUHUHT Kyn mxo- | XaHTautcos 319 6 158 3 133,0 22,0

611 TOMOHNapuHU kamanuwura onub kenaaum. | Kaemap+cos 316 6 155 3 130,0 20,0

BYHVHI onavHu onuw yy4yH ycumnuknapgaaH Mom

tokopu xocun xamaa Guomacca onuwra | Mom (raszopar) | 86,0 4 22 8 54 15,0

WyHanTUpuUnraH opraHik, MUHepan Ba opraHo- | Xaurap+mom | 94,3 6 32 12 62 20,8

MWUHepan YFUTRapHU, KOMMOCTNapHW Kynnatu, Kaszap-vom | 93,0 5 29 10 59 18,4

cupepaumaHn nynra kywuw sapyp [4;5].
MATEPWATNNAP BA YCYNIIAP
[Nana Taxpu6anapu YsMUTU nurr «[lana TaxpubanapuHu
yTkasuw ycnybuétn» [6] acocupa 2023-2025 nvnnappa Xa-
HyOUIN OEeXKOHUMNUK UNMUA-TAOKUKOT UHCTUTYTUHWUHT KapLum
TymaHuga xovnaiuraH Taxpuda mangonnapuaa onné 6opunau.
Cos Ba MOLLI 3KMHNAPHWHI MaxCynaopnvK KypcaTku4napHu owm-
pvlW Makcaaupa TafkukoTnapda cuaepaT akuHnap cudatuaa
XaHTanHuHr «Kpuctanny» Haeu, xaBgapHuHr «Baxuickas-116»
HaBW, aCOCUI KMHMap cudpaTtnaa aca MOLLHVHT «[ypaoHa» Hasw,
COsHUHT «Omxamorny HaBunapu ypraHunau.
HATUWXANAP BA MYHO3APA
TapgkukoT HaTuXKanapwra kypa, cuaepar akuHnapaaH gonga-
NaHWLL COSt SKUHUHWHT YCULLIW, PUBOXIAHWULLN Ba XOCUNAOPIINK
KypcaTkmnunapura nxobun tabeup Kypcatau. Hasopart Bapuan-
Tuaa kyyat kanuunurn 303 MuHr Tyn/ra HY Tawwkun aTraH 6ynca,
xaHTan+cos sapuaHtuaa 319 MuHr Tyn/ra Ba xaepap+cos Ba-
puaHtuga 316 MuHr Tyn/ra kang aTunam. Xocun anemeHTnapu
LIaKnnaHuWn 6yinya Taxnun KUnuHrasga, cuaepar KynnaHunraH
BapviaHTnapAa Aykkaknap CoHW Ba AyKkakaarv AOHNap MUKOopU
tokopu BynraHnurn aHvknadgu. Hasopat BapuaHTvMaa yprada
AyKkkaknap coHu 126 goHanu Tawkun atraH 6ynca, xaHTan+cos
BapuaHtuga 158 goHa, xxaBgap+cos BapuaHTiaa 155 goHa kavig,
atungu. 1000 goHa AoH ofnpnurn 6ynmMya xam cugepataaH KenvH
3KMIraH BapmaHTiapmaa loKopu HaTuxanap onnHan. Hasopar sa-
puaHTnaa ywby kypcatkuy 125,7 r 6ynraH 6ynca, xaHtan+cos Ba-
puanTuga 133,0 r Ba xaeaap+cos sBapmantuga 130,0 r vy Tawwkmn
a1An. Taxpumba HaTuxanapy cuaepar akuHnapaaH dovganaHui
COSIHUHT Bapya acocuii MaxcynaopnmK KypcaTkuynapuHy axwwm-
naraHnurvHm Kypcatau. XKymnagaH XoCungoprvkka xam mxoomn
TabCUP 3TAN. SHT HOKOPW XOCUMAOPNMK XaHTan+cos BapuaHtnaa
0nmHMG, 22,0 u/ra HY TaLlKun 3TAW, XaBaap+cosi BapnaHTuaa aca
20,0 u/ra xocun kang aTunaun. XaHtan Ba xaBaap 3KMHNapHu epra

MoLu 6ynunya onuHraH mabnymoTnap Taxnun KunuHraHaa, Ha-
3opat BapuaHTuaa kyyat coHn 86,0 MuHr Tyn/ra, yeumnuk 6ynm
54 cm, xocun woxnapu colun 4 Ta, bup yeumnukaaru gykkaknap
CoHW 22 Ta, 6up aykkakgaru goHnap conu 8 ta, 1000 goHa
OOH ofupnuru 54 r Ba xocungopnuk 15,0 u/ra HU Talwkun aTau.
XaHTan cuaepatupaH KelnH Maskyp kypcatkuynap cesunapnm
Japaxaga sxwmnanmb, kyyqat conn 94,3 muHr Tyn/ra, YeuMnvk
6ynn 61 cm, xocun woxnapu 6 Ta, gykkaknap conu 32 Ta, 6up
Aykkakgarm goHnap coHu 12 ta, 1000 goHa JOH ofmpnurn 62
rpamHu Tawwkmn aTaun. XKaeaap cuaepatuaaH KenH Xam MOLLHUHT
YCULLIM Ba XOCWI1 3NEMEHTNApW HasopaTAaH tokopu 6ynub, kyyart
conn 93,0 muHr Tyn/ra, yeumnuk 6yim 61 cm, xocun Lioxnapu
5 Ta, gykkaknap conu 29 Ta, 6up gykkakgaru goHnap conu 10
Ta, 1000 goHa AoH oFmpnurn 59 rpam GynraHnurn kana aTunau.

Cupepar akuHnap Mol AOH XOCuUngopnurura cesvnapnu
Mxobun TabCup KypcaTtmb, HasopaT BapuaHTMaa XoCUILopIvK
15,0 u/ra Hu Tawkun atrad 6ynca, xaHTan cuaepaTuaaH KeMuH
Oy kypcatkuy 20,8 u/ra ra etaun. by Ha3opaTtra HucbaraH 5,8 u/
ra IoKOpW XOCWI ONMHraHWHK Kypcatau. »Kasgap cuaepatnaaH
KenuH aca xocungopnuk 18,4 u/ra 6ynub, Haszopatra HucHaTaH
3,4 u/ra owgn.

XYINIOCA

XaHTan Ba xaBaap SKuHnapuHu cugepar cudatvuaa baxopaa
KYK MaccacuHm epra Luyarop octura xangab tobopuiu arpodmsmk
Ba arpokMMEBWI XycycusaTnapura mkobum tascup Kypcatuo,
XaHTan cuaepary KynnaHuiraiaa cos XoCungopnurn Hasoparra
HucbaTaH 6,3 u/ra, Mol xocungopnurn aca 5,8 u/ra Kylwmmya
X0CUn onuuwira apuwnnau. Jykkaknm akMHnap etuwtupuwaa
XaHTangaH cvugepar cudatnga donganaHvl camapanum arpo-
TEXHUK YCyNn 3KaHnUrvHu kypcataun. by ycyn kenaxakga Tynpo
YHUMZOPIMIMHM OLUMPULL Ba aCOCUIA SKUHNapAaH oKopy XoCun
ONULL UMKOHWHW sipaTaau.

Moworpadus Kapm 2025 — B. 38-39.
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EKISH MUDDATI VA BIOSTIMULYATORLARNING KUNJUT
O‘SIMLIGIDA FOTOSINTEZ, TRANSPIRATSIYA HAMDA
GENERATIV ORGANLAR SHAKLLANISHIGA TA’SIRI

Chariyeva Nazokatxon Nuraliyevna
Denov tadbirkorlik va pedagogika instituti, mustaqil tadgigotchi
https://orcid.org/0009-0001-5865-6518

Annotatsiya. Ushbu tadqiqotda Surxondaryo viloyati sharoitida kunjutning (Sesamum indicum L.) Tashkentskiy-122 va
Qora Shahzoda navlarida turli ekish muddatlari hamda biostimulyatorlardan foydalanishning fotosintez, transpiratsiya
va generativ organlar shakllanishiga ta’siri o ‘rganildi. Tadqiqotlarda turli ekish muddatlari va biostimulyator qo ‘llash
variantlari taqqoslandi. Vegetatsiya davomida barg apparati faoliyati, fotosintetik sof mahsuldorlik, suv almashinuvi va hosil
elementlarining shakllanish dinamikasi kuzatildi. Natijalarga ko ‘ra, fotosintetik sof mahsuldorlik ko ‘saklarning to ‘lishish
fazasida eng yuqori darajaga yetdi. Tashkentskiy-122 navida biostimulyator qo ‘llangan variantda mazkur ko ‘rsatkich 9,79 g/
m¥sutka, Qora Shahzoda navida esa 9,52 g/m¥sutkani tashkil etdi. Biostimulyatorlardan foydalanish fotosintetik faoliyatni
qo ‘llab-quvvatlagan.

Kalit so‘zlar: kunjut, Sesamum indicum L., Tashkentskiy-122, Qora Shahzoda, ekish muddati, biostimulyator, fotosintez,
transpiratsiya, generativ organlar, ko ‘sak.

Abstract. The study investigated the effects of different sowing dates and biostimulant application on photosynthesis,
transpiration, and generative organ formation in sesame (Sesamum indicum L.) variyetiyes Tashkentskiy-122 and Qora
Shahzoda under the conditions of the Surkhandarya region. During the growing season, leaf apparatus activity, net
photosynthetic productivity, water exchange, and the dynamics of yiyeld component formation wyere studiyed. The results
showyed that net photosynthetic productivity reached its highyest level during the capsule-filling stage. In Tashkentskiy-122,
the valuye reached 9.79 g/m¥day in the biostimulant-treated variant, while in Qora Shahzoda it reached 9.52 g/m¥day.
Biostimulant application generally increased photosynthetic activity compared with the control.

Keywords: sesame, Sesamum indicum L., Tashkentskiy-122, Qora Shahzoda, sowing date, biostimulant, photosynthesis,
transpiration, generative organs, capsule.

Annomayus. B cmamiie usyueHo énusHulie pasiuiuHblX CPOKO8 N0CE8d U NPUMEHEHUs GUOCMUMYISMOPO8 HA OMOCUH-
me3, mpaHcnupacuio u opmuposauulie zenepamugHvlx opzanog y copmog kyHxcyma (Cecamym unducym JI.) Tawkenm-
ckuti-122 u Yépnotil npurc 8 ycnosusx CypxandapuHckoli obracmu. B nepuod eezemacuu usyuanuc akmusHocm aucmogo-
20 annapama, uucmas hpoOyKmugHocm ¢pomocunmesda, 600Hbll 0OMEH U OUHAMUKA (POPMUPOBAHUS SNEMEHIMO8 YPOHCAS.
Yemanoeneno, umo naubonetie evicokas uucmas hpodykmueHocm ¢omocunmesa Habnodanac 8 ¢pase Hanusa kopobouex. Y
copma Tawixenmckuii-122 6 eapuanme ¢ npumeneruiiem 6uocmumynsmopa oauHulii nokasamen docmuzan 9,79 z/m*cymxu, a
y copma Yépnoiii npunc — 9,52 2/m*cymxu. Ipumenenuiie 6uocmumynsimopos 6 6onuuHcmee 6apuamos cnocobcmaeosaino
No8bIWEHUIO POMOCUHMEMUUECKOL aKMUBHOCMU pacmeHutl.

Knrwuessie cnosa: xyuxcym, Cecamym unducym JI., Tawkenmcekuti-122, YépHuiii npuHc, cpok nocesa, 6UOCMumynsmop,

¢omocunmes, mpancnupamcusi, 2eHepamueHbliie OpeaHbvl, KOPoOGOUKA.

KIRISH

Kunjut (Sesamum indicum L.) dunyo dehqonchiligida
gadimdan yetishtirib kelinayotgan, urug'i tarkibida moy, ogsil,
lignanlar va boshga biologik faol birikmalar mavjud bo‘lgan muhim
moyli ekinlardan biridir. Kunjut urug‘ining oziqaviy va texnologik
giymati, avvalo, uning moy miqgdori hamda moy tarkibidagi
to‘yinmagan yog‘ kislotalari bilan belgilanadi. Ekinning hosildorligi
navning genetik xususiyatlari bilan bir gatorda ekish muddati,
oziglanish, namlik, harorat, yorug'lik va o‘simliklarning fiziologik
faolligiga ham bog'liq [1].

Kunjut hosildorligini shakllantirishda ekish muddatini to‘g'ri
belgilash muhim agrotexnik omil hisoblanadi. Ekish muddatining
o‘zgarishi o'simlikning vegetatsiya davrida harorat, yorug‘lik va
namlik kabi ekologik omillardan foydalanish darajasiga ta’sir
ko‘rsatadi. Shu sababli muayyan hudud uchun optimal ekish
muddatini aniglash urug‘larning unib chigishi bilan bir gatorda
vegetativ va generativ rivojlanish bosqichlarining qulay agroiglim
sharoitlariga mos kelishini ta’minlaydi [2, 3].

Izgi va Bulut tomonidan turli kunjut navlarida ekish muddatlari
o‘rganilib, ekish muddatining o'simlik bo'yi, yon shoxlar soni,
ko'saklar soni, urug' hosildorligi, moy migdori va moy hosiliga
sezilarli ta’sir ko‘rsatishi aniglangan [2]. Vemana va hammualliflar

tadqiqotlarida esa optimal ekish muddatini hududning agroiglim
sharoitiga moslashtirish hosildorlik va igtisodiy samaradorlikni
oshirishning muhim omili ekanligi ko‘rsatilgan [3].

Chaudhri va hammualliflar yozgi kunjutda turli ekish
muddatlari hamda oziglanish tizimini o‘rganib, ekish muddatining
o'sish, qurugq modda to‘planishi va urug‘ hosildorligiga ta’sirini
aniglaganlar [4]. Sabikunnahar va hammualliflar esa nav, ekish
muddati va ularning o‘zaro ta’siri urug‘ hosildorligi hamda hosil
komponentlarining shakllanishida muhim ekanligini ko‘rsatgan
[5].

Kunjutning hosildorligini shakllantirishda fotosintez jarayoni
markaziy fiziologik jarayonlardan biridir. Barglarda fotosintez
natijasida hosil bo‘lgan assimilyatlar vegetativ organlarning o'sishi
bilan bir gatorda gullar, ko‘saklar va urug‘larning shakllanishiga
yo‘naltiriladi. Shu sababli barg yuzasi, fotosintez jadalligi va
fotosintetik sof mahsuldorlik hosil shakllanishining muhim
fiziologik ko‘rsatkichlari hisoblanadi.

Yadav va hammualliflar kunjut hosildorligi va sifatining
shakllanishida fotosintetik faoliyat, ildiz tizimi, suvdan foydalanish
samaradorligi va genetik xususiyatlarning muhimligini
ta’kidlaganlar [1]. Srivastava va hammualliflar qurg‘oqchilik
sharoitida kunjut genotiplarida fotosintez jadalligi, stomatal

Ne7 [128], 2026 I ——— 47



AGRO ILM — D°ZBEKISTON DISHLOO VA SUV XO°IALIGI

o‘tkazuvchanlik, transpiratsiya va nisbiy suv migdorining
o‘zgarishini aniglagan [7].

Transpiratsiya o‘simlikning suv rejimi va fotosintetik faoliyati
bilan chambarchas bog'liq fiziologik jarayondir. Barg orgali suvning
bug'lanishi o'simlikdagi suv harakatini, barg haroratini boshqarishni
va mineral elementlarning yugoriga ko‘chishini ta’minlaydi. Shu
bois fotosintez va transpiratsiya ko‘rsatkichlarini birgalikda
aniglash o‘simlikning suvdan foydalanish samaradorligini hamda
fiziologik holatini to‘liqroq baholash imkonini beradi.

Kunjutda biostimulyatorlardan foydalanish o‘simlikning
ildiz tizimi va barg apparati rivojlanishini faollashtirish, mineral
oziga elementlarining o‘zlashtirilishini yaxshilash va fotosintetik
faoliyatni qo‘llab-quvvatlash imkonini beruvchi istigbolli agrotexnik
yo‘nalishlardan biridir.

Shu bilan birga, Surxondaryo viloyatining issiq va quruq
agroiglim sharoitida kunjut navlarining ekish muddatiga javob
reaksiyasi hamda biostimulyatorlarning fotosintez, transpiratsiya
va generativ organlar shakllanishiga kompleks ta’siri etarli
darajada yoritiimagan. Aynigsa, Tashkentskiy-122 va Qora
Shahzoda navlarida ekish muddati hamda biostimulyatorlar
kombinatsiyasining fotosintetik sof mahsuldorlik va generativ
rivojlanish bilan bog'ligligini aniglash dolzarb masala hisoblanadi.

Tadqiqotning magsadi Surxondaryo viloyati sharoitida
kunjutning Tashkentskiy-122 va Qora Shahzoda navlarida turli
ekish muddatlari hamda biostimulyatorlardan foydalanishning
fotosintez, transpiratsiya va generativ organlar shakllanishiga
ta’sirini aniglash.

MATERIALLAR VA USULLAR

Tadgiqotlar 2024—2026-yillarda Surxondaryo viloyati Denov
tumani sharoitida kunjutning Tashkentskiy-122 va Qora
Shahzoda navlari ustida olib borildi. Tadgigot obekti sifatida kunjut
o‘simligining vegetativ va generativ rivojlanish jarayonlari, barg
apparati faoliyati, fotosintetik sof mahsuldorlik, suv almashinuvi
hamda hosil elementlarining shakllanishi o‘rganildi.

Tajribalarda turli ekish muddatlari va biostimulyatorlardan
foydalanish variantlari tagqoslandi. Dastlabki materiallarda ekish
muddatlari 20-aprel, 30-aprel va 25-may sifatida keltirilgan.
Vegetatsiya davomida o'simliklarning barg apparati faoliyati,
fotosintetik mahsuldorlik, suv almashinuvi va hosil elementlarining
shakllanish dinamikasi kuzatildi.

Fotosintetik sof mahsuldorlik o‘simlik rivojlanishining asosiy
fazalarida, jumladan, ko‘saklarning shakllanishi va to‘lishish
davrlarida baholandi. Generativ rivojlanishni baholashda gullash,
ko‘saklarning shakllanishi va to‘lishishi jarayonlariga e’tibor
qaratildi.

Tadgiqot natijalari navlar, ekish muddatlari va biostimulyator
qo'llash variantlari bo‘yicha qiyosiy tahlil gilindi. Ekish muddatining
tuproq harorati va namlik sharoitlari bilan bog'ligligi hamda
biostimulyatorlarning fiziologik jarayonlarga ta’siri hisobga olindi.

NATIJALAR VA MUNOZARA

Tadqiqot natijalari Tashkentskiy-122 va Qora Shahzoda
navlarida fotosintetik sof mahsuldorlik ekish muddati, o‘simlikning
rivojlanish fazasi va biostimulyator qo‘llashga bog'liq ravishda
o‘zgarishini ko'rsatdi.

Kunjut navlarida ekish muddati va biostimulyatorning fotosintetik mahsuldorlikka ta’siri
Qator oralig’i — 90 sm, 2024-yil

Toshkentskiy-122 navida fotosintetik mahsuldorlik
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Har ikkala navda fotosintetik sof mahsuldorlik ko'saklarning
to'lishish fazasida eng yuqori darajaga etdi. Pishish fazasiga kelib
barglarning qurishi, barg yuzasining kamayishi va fotosintetik
apparat faoliyatining susayishi natijasida ushbu ko‘rsatkich
pasaydi.

Tashkentskiy-122 navida 25-mayda ekilgan variantlar
eng yugqori fotosintetik faollikni namoyon etdi. Biostimulyator
go'llangan variantda ko'saklarning to‘lishish fazasida fotosintetik
sof mahsuldorlik 9,79 g/m?%sutka ga etdi.

Qora Shahzoda navida ham 25-mayda ekilgan variant eng
qulay muddat sifatida qayd etildi. Ko'saklarning to‘lishish fazasida
fotosintetik sof mahsuldorlik 9,52 g/m?#sutka ni tashkil etdi.
Biostimulyator go‘llash ikkala navda ham ko‘pchilik variantlarda
fotosintetik sof mahsuldorlikni nazoratga nisbatan oshirdi. Mazkur
holat biostimulyatorlardan foydalanish kunjutning fotosintetik
apparati faoliyatini qo‘llab-quvvatlashi va vegetatsiya davomida
assimilyasiya jarayonlarini faollashtirishi mumekinligini ko‘rsatadi.
Fotosintetik faoliyatning yuqori darajada kechishi generativ
organlarning shakllanishi uchun zarur bo‘lgan assimilyasiya
mahsulotlarining etarli miqdorda hosil bo‘lishiga sharoit
yaratadi. Fotosintez natijasida hosil bo‘lgan organik moddalar
gullar, ko‘saklar va urug‘larning shakllanishida muhim manba
hisoblanadi.

Olingan natijalar kunjutning fotosintetik faoliyati ekish muddati
va o'simlikning rivojlanish fazasi bilan chambarchas bog'ligligini
ko‘rsatadi. Ushbu natijalar avvalgi tadgigotlarda qayd etilgan
xulosalar bilan hamohangdir. Xususan, turli ekish muddatlarining
kunjutning o'sishi, hosil komponentlari va urug' hosildorligiga ta’sir
ko‘rsatishi aniglangan [2-5].

Ekish muddatining fiziologik jarayonlarga ta’sirini o‘simlikning
vegetatsiya davrida harorat, namlik va yorug'lik sharoitlaridan
foydalanish imkoniyati bilan izohlash mumkin. Kunjut yorug‘sevar
ekin bo‘lgani sababli barg apparatining rivojlanishi va fotosintetik
faoliyatining yuqori darajada kechishi keyingi generativ rivojlanish
uchun qulay sharoit yaratadi.

Yadav va hammualliflarning ma’lumotlariga ko‘ra, kunjutning
hosildorligi va stressga chidamliligi fotosintetik faoliyat, ildiz
tizimi, suvdan foydalanish samaradorligi va genetik xususiyatlar
bilan chambarchas bog'liq [1]. Shu jihatdan, tadgiqotimizda qayd
etilgan yuqori fotosintetik sof mahsuldorlik ko'rsatkichlari generativ
organlarning shakllanishi uchun qulay fiziologik sharoit yuzaga
kelganligini ko‘rsatadi.

Kunjutda suv tanqisligi fotosintez jadalligi, stomatal

o‘tkazuvchanlik va transpiratsiya jarayonlariga salbiy ta’sir
ko‘rsatishi mumkin. Srivastava va hammualliflar qurg‘oqchilikka
chidamli va chidamsiz kunjut genotiplarida fiziologik javob
reaksiyalarining farglanishini ko‘rsatgan [7]. Shu sababli
Surxondaryo viloyatining issiq va quruq sharoitida fotosintez
bilan bir qatorda transpiratsiya jarayonlarini o‘rganish alohida
ahamiyatga ega. Biostimulyator qo‘llangan variantlarda
fotosintetik sof mahsuldorlikning oshishi ushbu preparatlarning
o‘simlik barg apparati va assimilyasiya jarayonlariga ijobiy ta’sir
ko‘rsatishi mumkinligini ko‘rsatadi. Biroq biostimulyatorlarning
ta’sir mexanizmini to‘liq asoslash uchun kelgusidagi tadgiqotlarda
barg yuzasi, xlorofill migdori, transpiratsiya jadalligi, stomatal
o‘tkazuvchanlik va suvdan foydalanish samaradorligini kompleks
ravishda aniglash magsadga muvofiq.

Shunday qilib, Denov tumani sharoitida o‘rganilgan kunjut
navlari uchun 25-mayda ekish va biostimulyatordan foydalanish
fotosintetik jarayonlarning yuqori darajada kechishini ta’minlovchi
istigbolli agrotexnik yondashuv sifatida baholandi.

XULOSA

1.Surxondaryo viloyati Denov tumani sharoitida
Tashkentskiy-122 va Qora Shahzoda navlarida fotosintetik
sof mahsuldorlik ekish muddati, rivojlanish fazasi va
biostimulyatorlardan foydalanishga bog'liq ravishda o‘zgardi.

2.Har ikkala navda fotosintetik sof mahsuldorlik ko‘saklarning
to'lishish fazasida eng yuqori darajaga etdi. Pishish fazasida
barglarning qurishi va fotosintetik apparat faoliyatining susayishi
hisobiga ko‘rsatkich pasaydi.

3.Tashkentskiy-122 navida biostimulyator qo‘llangan variantda
ko‘saklarning to‘lishish fazasida fotosintetik sof mahsuldorlik
9,79 g/m?#sutka, Qora Shahzoda navida esa 9,52 g/m?/sutka ni
tashkil etdi.

4 Biostimulyatorlardan foydalanish ko‘pchilik variantlarda
fotosintetik sof mahsuldorlikning nazoratga nisbatan oshishiga
olib keldi.

5.Denov tumani sharoitida 25-mayda ekish va biostimulyatordan
foydalanish o‘rganilgan navlarda fotosintetik jarayonlarning yuqori
darajada kechishini ta’'minlovchi istigbolli agrotexnik yondashuv
sifatida baholandi.

6.Kelgusidagi tadgigotlarda fotosintetik sof mahsuldorlik
bilan bir qatorda transpiratsiya jadalligi, barg yuzasi, suvdan
foydalanish samaradorligi, gullar va ko‘saklar soni, 1000 dona
urug‘ massasi hamda hosildorlik ko‘rsatkichlarini kompleks
ravishda aniglash tavsiya etiladi.
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OROLBO‘YI DEGRADATSIYAGA UCHRAGAN HUDUDLARIDA
JO‘XORINING BICOLOR S-35 NAMUNASINI INTRODUKSIYA
QILISH VA EKOLOGIK SINASH
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Annotatsiya. Ushbu maqolada Orolbo ‘yi degradatsiyaga uchragan sho ‘rlangan va qurg ‘oqchil hududlarida jo ‘xorining
Bicolor S-35 namunasini introduksiya qilish hamda ekologik sinash natijalari keltirilgan. Tadqiqot davomida o ‘simlikning
fenologik rivojlanish bosqichlari, vegetatsiya davomiyligi va hosildorlik ko ‘rsatkichlari o ‘rganildi. Olingan natijalarga
ko ‘ra, Bicolor S-35 namunasi sho ‘rlangan sharoitda yaxshi moslashuvchanlik ko ‘rsatib, biomassa hosildorligi yuqoriligi
bilan ajralib turdi. Tadgiqot natijalari ushbu namunaning Orolbo ‘yi hududlarida istigbolli ekin ekanligini ko ‘rsatdi.

Kalit so*zlar: Jo‘xori, Bicolor S-35, introduksiya, fenologiya, hosildorlik, ekologik sinov, sho ‘rlanish, qurg ‘oqchilik,
Orolbo ‘yi.

Abstract. This article presents the results of the introduction and ecological testing of sorghum sample Bicolor S-35
under degraded, saline, and arid conditions of the Aral Sea region. During the study, the phenological development stages,
vegetation period duration, and yield indicators of the plant were investigated. The obtained results showed that the Bicolor
S-35 sample demonstrated good adaptability to saline conditions and was distinguished by its high green biomass productivity.
The research results indicate that this sample is a promising crop for cultivation in the conditions of the Aral Sea region.

Keywords: sorghum, Bicolor S-35, introduction, phenology, productivity, ecological testing, salinity, drought, Aral Sea
region.

AnHomayusa. B dannoli cmamve npedcmasnensl pesynbmamsl UHMpoOyKYUU U IKOT02UUECKO20 UCNbIMAHUSL COP20 COpma
Bicolor S-35 & ycnosusx dezpaduposanHbix, 3ACONEHHbIX U 3acywussix meppumopuli Ilpuapanssa. B xode uccnedosaruil
6bLIU U3yueHwvl heHonozuueckue asvl passumus pacmenus, npoOONHCUMENbHOCMb 8€2eMAYUOHHO20 Nepuoda u hokasame-
Ju ypoxcatinocmu. Tlonyuennvie pesynsmamst nokasanu, umo obpasey Bicolor S-35 xopowo adanmupyemcs Kk 3aconénHuim
YC08UAM U OMAUUAEMCS. BbICOKOU YpOHCALHOCMbIO 3eN€HOU Guomaccel. Pesynbmamet ucciedosanus ceudemenbcmayiom o

nepchekmugHocmu daHHozo obpasya ons sosdenvieanus 8 ycnosusx Ilpuapanes.
Knioueswvie cnosa: copzo, Bicolor S-35, unmpodykyus, ¢enonoaus, yporcatiHochb, IKON02UHECKOe UChbIMAHUe, 3aco-

nenue, 3acyxa, Ipuapanve.

KIRISH
Orol dengizining qurishi iglim kontinentalligining keskin ortishi,
qgishki havo haroratining pasayishi va yozgi havo haroratining
ko‘tarilishi, dengizning qurigan tubidan katta hajmdagi tuz-
chang aralashmasining ko‘tarilishi, tuproq sho‘rlanishining
ortishi va iglimning o‘zgarishi kabi turli salbiy oqgibatlarga olib
keladi. Noqulay ekologik omillar aholining ozig-ovqgat bilan
ta’'minlanishiga salbiy ta’sir ko‘rsatmoqda, jumladan, tuproq
sho'rlanishining ortishi, sug‘orish suvining yetishmasligi, Orolbo'yi
mintaqasining sug‘oriladigan ekin maydonlarining sezilarli
darajada degradatsiyaga uchrashi, tuproq unumdorligining
pasayishi, bunday maydonlarda gishloq xo‘jaligi ekinlari
hosildorligining kamayishi kuzatiimogda. Shu sababli ekstremal
sharoitlarga moslashgan ekinlarni tanlash va introduksiya qilish

muhim ilmiy-amaliy ahamiyatga ega.

Jo*xori (Sorghum bicolor L.) qurg‘oqchilik va sho‘rlanishga
chidamli ekinlardan biri bo‘lib, kam suv talab gilishi hamda yuqori
biomassa hosil qgilishi bilan ajralib turadi. Orolbo‘yi hududlari
uchun istigbolli yugori biomassa beruvchi donli ekin hisoblanadi.

Bicolor S-35 namunasi sho‘rlangan va qurg‘oqchil sharoitlarga
moslashuvchanligi bilan e’tibor gozonmoqda. Shu bois ushbu
tadgigotning magsadi Bicolor S-35 namunasining Orolbo'yi
sharoitida fenologik rivojlanishi va hosildorlik ko‘rsatkichlarini
baholashdan iborat.

B.S. Islomov, M.A. Hasanov va boshqalarning yozishicha
o‘simliklarni mavsumiy rivojlanish fazalarini va ularni ekologik
omillar bilan o‘zaro munosabatlarini o‘rganishda biometrik va
fenologik kuzatishlar muhim nazariy va amaliy ahamiyat kasb
etadi. Chunki, o'simliklarining mavsumiy rivojlanish ma‘romi
bevosita tanlab olingan introdutsent o'simliklarni biologik va
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ekologik xususiyatlari hamda introduksiya punktining tuproq
sharoitlari bilan uzviy bog'liq [1].

Yormatova D., Shamuratov N. o‘tkazgan tadqigotlarida
joxori donlari tuproqga uncha talabchan emas. Og'ir va yengil
tuproglarda ham yaxshi o‘sadi. Begona o‘tlar uni dastlabki
rivojlanish fazasida rivojlanishiga to‘sqinlik giladi natijada yaxshi
rivojlanmaydi. Shuning uchun almashlab ekishlarda gator oralari
ishlanadigan sabzavot, poliz ekinlaridan keyin joylashtirilsa yaxshi
natija olinadi. Rivojlanish fazalarida ekish - unib chigish davri
10-15 kun, 25-39 kundan keyin tuplanish, 40-50 kundan keyin
naychalash, 55-60 kunlarda ro‘vaklash boshlanadi. Gullashning
davomiyligi 5-6 kunni tashkil etadi. O'sish davri 90-145 kun
oralig‘ida bo'lishi ta’kidlangan [2].

O'serbayeva T. va boshqgalarning yozishicha hududning iglim
xususiyatlari — qurg‘oqchil va yuqori haroratli — donli ekinlar
hosiliga salbiy ta’sir ko‘rsatadi. Shu sababli, yangi navlarni
tanlashda ularning issiglikka chidamliligi, suv resurslarini samarali
ishlata olish qobiliyati va hosildorligi alohida ahamiyatga ega [3].

Vanderlip, R. L., Reeves, H. E. va Eastin, J. D. ma’lumotlariga
ko‘ra joxorining o'sish davridagi fenologik bosqgichlarning
aniqligi agrotexnik chora-tadbirlar, masalan, sug‘orish, o‘g‘itlash
va zararkunandalarga qarshi kurashish tadbirlarini samarali
rejalashtirish uchun muhim ahamiyatga ega [4,5].

Gnansounou, E., Dauriat, A., & Wyman, C. E. va boshqalarning
yozishicha jo’xorida biomassa mahsuldorligi yugori bo‘lgani uchun
bioyoqilg‘i ishlab chigarishda ham istigbolli ekin hisoblanadi [6].

MATERIALLAR VA USLUBLAR

Tadgiqot 2023-2025 yillar davomida Orolbo‘yi xalgaro
innovatsiya markazining tajriba maydonida olib borildi. Tajribada
“Qoraqalpog‘istonning degradatsiyaga ushragan hududlarida
barqorar gishlog xo‘jalik mahsulotlarin ishlab chigarish
tizimini rivojlantirish” loyiha doirasida Bicolor S-35 namunasi
sinovdan o’tkazildi. Fenologik kuzatuvlar quyidagicha o‘tkazildi:
unib chigish, naycha paydo etish, boshoglash, gullash, sut
pishganlik, mum pishganlik, to‘liq pishganlik. Jo*xori Bicolor S-35
namunasining yashil biomassa va don hosildorligi aniglandi.
Fenologik kuzatuvlar vegetatsiya davomida muntazam olib borildi.
Yashil biomassa va don hosildorlik ko‘rsatkichlari dala tajribalari
asosida aniglanib, o'rtacha natijalar statistik tahlil gilindi.

NATIJALAR VA MUNOZARA

Jo‘xorining Bicolor S-35 namunasi bo‘yicha fenologik
kuzatuvlar 2024-2025-yillar davomida olib borildi. Tadgiqot
natijalari o‘simlikning Orolbo‘yi degradatsiyaga uchragan
sho‘rlangan hududlar sharoitida barqaror rivojlanish xususiyatiga
ega ekanligini ko‘rsatdi.

2024-yilda urug‘lar 29-aprel kuni ekilib, unib chigish fazasi
14-mayda kuzatildi. Naycha paydo etish bosqichi 1-avgustda,
boshoglash fazasi esa 15-avgustda gayd etildi. Gullash jarayoni
20-avgustda boshlangan bo'lib, sut pishganlik 10-sentyabrda,
mum pishganlik 16-sentyabrda kuzatildi. To‘liq pishganlik fazasi
20-sentyabrda qayd etilib, umumiy vegetatsiya davri 129 kunni
tashkil etdi.

2025-yilda ekish muddati nisbatan ertaroq, ya'ni 8-aprelda
amalga oshirildi. Unib chigish fazasi 23-aprelda kuzatildi. Naycha
paydo etish bosqichi 21-iyulda, boshoglash 30-iyulda va gullash
8-avgustda qayd etildi. Sut pishganlik fazasi 10-avgustda, mum
pishganlik 21-avgustda kuzatildi. To'liq pishganlik 5-sentyabrda
aniglanib, vegetatsiya davri 135 kunni tashkil etdi.

Tahlillar shuni ko‘rsatdiki, Bicolor S-35 namunasi har ikki
yilda ham sho‘rlangan va qurg‘oqchil sharoitda normal fenologik
rivojlanishni namoyon etdi. Vegetatsiya davrining 129-135 kun
oralig'ida davom etishi ushbu namunaning Orolbo'yi hududiga
moslashganligini ko‘rsatadi.

2025-yilda vegetatsiya davrining biroz uzayishi ekish
muddatining ertaroq amalga oshirilgani va iglim sharoitlarining
ta’siri bilan izohlanadi. Shu bilan birga, o‘simlikning boshoglash va
pishish fazalarining bargaror kechishi Bicolor S-35 namunasining
ekologik jihatdan istigbolli ekanligini tasdiglaydi (1-jadval).

Jo'xorining Bicolor S-35 namunasi bo'yicha hosildorlik
ko‘rsatkichlari 2024—-2025-yillar davomida o‘rganildi. Tadqigot
natijalari ushbu namunaning Orolbo'‘yi sho‘rlangan va qurg‘oqchil
hududlar sharoitida yugori biomassa hosil gilish xususiyatiga ega
ekanligini ko'rsatdi.

2024-yilda Bicolor S-35 namunasining yashil biomassa
hosildorligi 75,7 t/ga ni tashkil etdi. Don hosildorligi esa 3,7 t/
ga bo'ldi. Olingan natijalar o‘simlikning vegetativ va generativ
organlari yaxshi rivojlanganligini ko‘rsatadi.

2025-yilda yashil biomassa hosildorligi 78,8 t/ga ga yetdi. Bu
ko‘rsatkich 2024-yilga nisbatan 3,1 t/ga ga yuqori bo‘ldi. Don
hosildorligi esa 3,0 t/ga ni tashkil etdi va oldingi yilga nisbatan
biroz kamayganligi kuzatildi.

Yashil biomassa hosildorligining ortishi o'simlikning vegetativ
rivojlanishi kuchli kechganligini ko‘rsatadi. Don hosildorligining
kamayishi esa yuqori harorat, nam tanqisligi hamda generativ
rivojlanish davridagi noqulay agroiglimiy omillar ta’siri bilan
izohlanadi.

Tadgiqot natijalari Bicolor S-35 namunasining sho‘rlangan
hududlarda barqgaror biomassa hosil qgilishi va yem-xashak
yo‘nalishida istigbolli ekin ekanligini tasdigladi (1-rasm).

75,7 78,8

37 3
N s—

Yashil biomassa, Don hosildorlik,

tfga t/ga
m 2024 Bicolor 5-35 75,7 3,7
W 2025 Bicolor 5-35 78,8 3

m 2024 Bicolor 5-35  m 2025 Bicolor 5-35

1-rasm. Jo‘xori Bicolor S-35 namunasining yashil
biomassa va don hosildorlik ko’rsatkichlari.

Orolbo'yi hududlarida kuzatilayotgan tuproq degradatsiyasi,
sho'rlanish va suv tangisligi qishloq xofjaligi ekinlarining o'sishi
hamda hosildorligiga salbiy ta’sir ko'rsatmoqda. Bunday sharoitda
ekologik stress omillariga chidamli ekinlarni introduksiya qilish
muhim ilmiy-amaliy ahamiyat kasb etadi. Tadqgigot natijalari
jo‘xorining Bicolor S-35 namunasi Orolbo'yi sho‘rlangan va
qurg‘oqchil sharoitlarida barqaror rivojlanish xususiyatiga ega
ekanligini ko'rsatdi.

1-jadval
Jo‘xori Bicolor S-35 namunasining vegetatsiya muddati ko’rsatkichlari
fazalar
. Namuna . naycha . .

Yillar : ] unib y sut mum to‘liq Vegetatsiya

fomt i chiqish p;g’sio LT LTI L pishganlik | pishganlik | pishganlik | davri, kun
2024 Bicolor S-35 29.04 14.05 01.08 15.08 20.08 10.09 16.09 20.09 129
2025 Bicolor S-35 08.04 23.04 21.07 30.07 08.08 10.08 21.08 05.09 135
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Fenologik kuzatuvlar natijasida o‘simlikning barcha rivojlanish
bosgichlari — unib chigish, naycha hosil gilish, boshoglash,
gullash va pishish fazalari har ikki yilda ham normal shakllangani
aniglandi. Vegetatsiya davrining 129—-135 kun oralig‘ida davom
etishi ushbu namunaning ekologik jihatdan moslashuvchanligini
ko'rsatadi. Aynigsa, 2025-yilda ekish muddatining ertaroq amalga
oshirilishi vegetatsiya davrining biroz uzayishiga sabab bo‘lgan
bo‘lsa-da, o‘simlikning rivojlanish jarayonlari barqaror kechdi. Bu
esa Bicolor S-35 namunasining tashqgi muhit omillariga yaxshi
moslasha olishini tasdiglaydi.

Tadqiqot davomida boshoglash va pishish fazalarining to‘liq
shakllanishi o‘simlikning generativ rivojlanishi sho‘rlangan
sharoitda ham normal kechganligini ko‘rsatdi. Bu holat Bicolor
S-35 namunasining qurg‘oqchilik va yuqori haroratga nisbatan
chidamliligini ifodalaydi. Orolbo'yi hududlari uchun gisqa va
o‘rtacha vegetatsiya davriga ega bo‘lgan ekinlarning ahamiyati
yuqori bo'lib, ular nogqulay yozgi iglim sharoitlariga gadar asosiy
rivojlanish bosgichlarini yakunlash imkoniga ega bo‘ladi.

Hosildorlik ko‘rsatkichlari ham ushbu namunaning istigbolliligini
ko'rsatdi. 2024—-2025-yillarda yashil biomassa hosildorligining
75,7-78,8 t/ga oraligida bo‘lishi Bicolor S-35 namunasining
kuchli vegetativ rivojlanish xususiyatiga ega ekanligini tasdiglaydi.
Aynigsa, 2025-yilda yashil biomassa hosildorligining ortishi
o‘simlikning sho‘rlangan sharoitda ham intensiv biomassani
shakllantira olishini ko‘rsatdi.

Don hosildorligi 3,0-3,7 t/ga oralig‘ida qayd etildi. 2025-yilda
don hosildorligining biroz kamayishi generativ rivojlanish davridagi
yugori harorat va nam tanqisligi bilan bog‘liq bo‘lishi mumkin. Birog

shunga garamay, o'simlikning bargaror hosil shakllantirishi uning
ekologik stress omillariga chidamliligini ko‘rsatadi.
XULOSA

Olib borilgan tadqiqotlar natijasida jo‘xorining Bicolor S-35
namunasi Orolbo'yi degradatsiyaga uchragan sho‘rlangan va
qurg‘oqchil hududlar sharoitida yaxshi ekologik moslashuvchan-
likka ega ekanligi aniglandi. Fenologik kuzatuvlar o‘simlikning
rivojlanish fazalari har ikki yilda ham barqaror kechganligini va
vegetatsiya davri 129-135 kunni tashkil etganligini ko‘rsatdi. Bu
esa ushbu namunaning Orolbo'yi hududining noqulay tuprog-iglim
sharoitlariga moslashganligini tasdiglaydi.

Tadgiqot davomida Bicolor S-35 namunasi yuqori yashil
biomassa hosildorligini shakllantirdi. 2024—-2025-yillarda yashil
biomassa hosildorligi 75,7-78,8 t/ga ni, don hosildorligi esa
3,0-3,7 t/ga ni tashkil etdi. Olingan natijalar ushbu namunaning
sho‘rlangan va nam tangis hududlarda ham barqgaror hosil bera
olishini ko'rsatdi.

Shuningdek, o'simlikning vegetativ rivojlanishining kuchli
bo'lishi, boshoglash va pishish fazalarining to‘liq shakllanishi
Bicolor S-35 namunasining qurg‘oqchilik va yuqori haroratga
chidamliligini ko‘rsatdi. Aynigsa, yashil biomassa hosildorligining
yuqoriligi ushbu namunani yem-xashak yo‘nalishida samarali
foydalanish imkonini beradi.

Umuman olganda, Bicolor S-35 namunasi Orolbo'yi degradat-
siyaga uchragan hududlarida introduksiya qilish uchun istigbolli
joxori namunasi bo'lib, uni yem-xashak ekin sifatida keng joriy
etish tavsiya etiladi.

Bioresource Technology, 96(9), 985—-1002.
7. B.A.Dospexov “MeTtoauka nonesoro onbita”.
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SHIRIN MAKKAJO‘XORI NAVLARI O‘SIMLIK BO*‘YI
SHAKLLANISHINING SUG‘ORISH USULI VA
TARTIBLARIGA BOG'LIQLIGI

Hakimova Zilola Xalil gizi
Qarshi davlat texnika universiteti doktoranti
https://orcid.org/0009-0009-5512-2455

Annotatsiya. Maqolada Janubiy hududlar tog ‘oldi mintaqalarida shirin makkajo ‘xorining “Zamon” va “Mazza” navlari
o ‘simlik bo ‘yi shakllanishi egatlab, tomchilatib hamda yomg ‘irlatib sug ‘orish usullari va ChDNSga nisbatan 65-70-60, 70-
75-65, 75-80-70% li sug ‘orish tartiblariga bog ‘liq holda o ‘rganildi. Tuproq namligi oshirilishi o ‘simlik bo ‘yiga ijobiy ta’sir
ko ‘rsatdi. Eng yuqori ko ‘rsatkich yomg ‘irlatib sug ‘orishning 75-80-70% tartibida qayd etilib, “Zamon” navida 248,4 sm,
“Mazza” navida 242,5 sm ni tashkil etdi. Tomchilatib sug ‘orishda ushbu tartibda mos ravishda 243,8 sm va 238,4 sm natija
olindi. Natijalar magbul sug ‘orish usuli va namlik rejimini tanlash vegetativ rivojlanish uchun muhimligini ko ‘rsatadi.

Kalit so ‘zlar: shirin makkajo ‘xori, “Zamon”, “Mazza”, sug ‘orish usuli, sug ‘orish tartibi, tuproq namligi, ChDNS, o ‘simlik
bo ‘yi, tomchilatib sug ‘orish, yomg ‘irlatib sug ‘orish.

Abstract. The study investigated the plant height formation of “Zamon” and “Mazza” sweet corn varieties depending
on furrow, drip, and sprinkler irrigation methods, as well as irrigation regimes of 65-70-60%, 70-75-65%, and 75-80-70%
relative to the Field Capacity (FC) under the conditions of foothill regions in the southern territories. An increase in soil
moisture levels positively affected plant height. The highest values were recorded under the 75-80-70% regime of sprinkler
irrigation, reaching 248.4 cm in the “Zamon” variety and 242.5 m in the “Mazza” variety. In drip irrigation under the same
regime, results were 243.8 cm and 238.4 cm, respectively. The findings indicate that selecting the optimal irrigation method
and moisture regime is essential for vegetative growth.

Keywords: sweet corn, “Zamon”, “Mazza”, irrigation method, irrigation regime, soil moisture, Field Capacity (FC),
plant height, drip irrigation, sprinkler irrigation.

AnHomauyua. B cmamve usyueHo ¢opmuposarue 8blcomol pacmeuti copmos cnadkol Kykypyswl «3amon» u «Massa» 8
YCA08USIX NPEOD2OPHBIX PALIOHOB IOHCHBIX PE2UOHOB 8 3A8UCUMOCMU 0M cnocob08 noausa (no 6opo3dam, KaneapbHo2o u doxcde-
sanus) u pexcumos opouterus (65-70-60, 70-75-65 u 75-80-70% om Y/IHC). [1osbiuieHue yposHs 61AHCHOCMU NOUBbI OKA3A-
JI0 NONIONHCUMENbHOE USHUE HA pocm pacmeHrull 8 svicomy. Hausvicuiuti nokasamens 6bin 3aukcuposan npu 0oxcoesanuu
8 pexcume 75-80-70% u cocmasun 248,4 cm 'y copma «3amon» u 242,5 cm y copma «Massa». IIpu kanenvHom opowieHuu 8
danHom pexcume nokasamenu cocmasunu 243,8 cm u 238,4 cm coomeemcmaenHo. Pesynbmamst nokaswiéarom, umo onmu-
ManbHolll 8b100p CNOCOBA NOMUBA U PEHCUMA BIIAHCHOCIU NOUBLL UMEem 8aXCHOe 3HaueHUe OISl 8e2eMAMUBHO20 Pa38UMUSL.

Knrouessie cnosa: cnadkas kykypysa, «3amon», «Massa», cnocob nonusa, pexcum opouleHus, enaxciocms nousslt, YJHC,

eblcoma pacmeHuﬁ, KanelibHOe opouleHue, doscdesanue.

KIRISH

Bugungi kunda suv resurslaridan samarali va tejamkor foyda-
lanish gishloq xo‘jaligi ekinlarini yetishtirishda muhim agrotexnik
vazifalardan biri hisoblanadi. Aynigsa, suv tanqisligi kuzatiladigan
janubiy hududlarda ekinlarning biologik xususiyatlarini hisobga
olgan holda magbul sug‘orish tartiblarini ishlab chigish yuqori va
bargaror hosil olishning muhim omili hisoblanadi. [5]

Shirin makkajo‘xori 0zig-ovqat va gayta ishlash sanoati uchun
muhim ekinlardan biri bo'lib, uning o'sishi va rivojlanishi tuproq
namligi bilan bevosita bog'liq. O‘simlikning vegetativ rivojlanish
ko‘rsatkichlari, xususan, o'simlik bo'yi ekinning o'sish sharoitla-
rini baholashda muhim morfologik belgilaridan biri hisoblanadi.
O'simlik bo‘yining shakllanishiga navning biologik xususiyatlari
bilan bir gatorda sug‘orish usuli, sug‘orish muddati va tuproqdagi
namlik darajasi ham sezilarli ta’sir ko‘rsatadi. Janubiy hududlar-
ning tog‘oldi mintagalarida tuprog-iglim sharoitining o‘ziga xosligi
shirin makkajo‘xorini yetishtirishda sug‘orish rejimini mahalliy
sharoitga mos ravishda belgilashni talab etadi. Shu sababli turli
sug'‘orish usullarida tuprog namligini magbul darajada saqlash va
uning o'simlikning vegetativ rivojlanishiga ta’sirini aniglash ilmiy
va amaliy jihatdan dolzarb hisoblanadi. [8]

Mazkur tadgigotning magsadi janubiy hududlarning tog‘oldi
mintaqgalari sharoitida shirin makkajo‘xori navlari o‘simlik bo‘yi-
ning turli sug‘orish usullari va sug‘orish tartiblariga bog‘liq holda
shakllanishini aniglashdan iborat.

Petrov shirin makkajo’xorini sug‘oriladigan sharoitda yetish-
tirishda o‘simlikning optimal zichligini aniglash katta ahamiyatga
ega ekanligini ta’kidladi. O'simliklarning klaster va gektariga to'g'ri
keladigan don migdorini o'zgartirish orgali o‘simliklarning kerakli
o'sishi va rivojlanishiga, natijada hosilning shakllanishiga ta’sir
ko‘rsatish mumkin [4].

X.Nazarovlarning tadgiqot natijalariga ko‘ra, shirin makkajo‘xo-
rining «Zaminx» navida o‘simlik bo‘yi 157 sm. dan 165 sm. gacha,
yon balandligi 33,2 sm. dan 35,4 sm. gacha, bir tupdagi so‘talar
soni 3,0-4,3 donani tashkil etgan. O‘rtacha, bitta so'taning vazni
379,8 - 404,7 grammgacha, 1000 ta don vazni 223,5 — 254,5
grammgacha, hosildorlik gektaridan 421- 512 sentnergacha
o‘zgarganligi aniglandi [1].

Lmapaes . E. Shirin makkajo‘xori konserva, kraxmal-pek-
mez, ozig-ovqgat konsentratlari va pivo sanoati uchun xom ashyo
hisoblanadi. Qayta ishlangan shirin makkajo'xori mahsulotlariga
konservalangan donlar, boshoglar yoki muzlatilgan boshoqlar,
makkajo‘xori parchalari, garsildoq makkajo‘xori tayoqchalari,
un va bo‘tqa kiradi 1 kg shirin makkajo‘xori donining ozuqgaviy
giymati 3340 kkal. [2]

MATERIALLAR VA USULLAR

Tadqiqgotlar shirin makkajo‘xorining “Zamon” va “Mazza” nav-
larida olib borildi. Tajriba Qashgadaryo viloyatining Yakkabog*
tumanida “Suyarbobo chorvadorligi” fermer xo‘jaligida o‘tkazildi.
Tajribada uch xil sug‘orish usuli: egatlab, tomchilatib va yomg'ir-
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latib sug‘orish usullari o‘rganildi.

Sug‘orish tartiblari tuprog namligining sug‘orish oldidan
ChDNSga nisbatan 65-70-60, 70-75-65 va 75-80-70 foiz dara-
jalarida belgilandi. Nazorat sifatida tegishli sug‘orish usulining fon
varianti ham hisobga olindi.

O'simlik bo'yi vegetatsiya davrining tegishli bosqichida
o‘simlikning tuproq yuzasidan yuqori uchigacha bo‘lgan maso-
fani o'lchash orgali santimetrda aniglandi. Olingan ma’lumotlar
variantlar va navlar kesimida tagqoslandi hamda sug‘orish usuli
va sug‘orish tartiblarining o‘simlik bo‘yining shakllanishiga ta’siri
baholandi.

NATIJALAR VA MUNOZARA

Tadgiqot natijalari shuni ko‘rsatdiki, shirin makkajo‘xori nav-
larining o‘simlik bo'yi sug‘orish usuli va sug‘orish tartiblariga
garab sezilarli darajada o'zgarib bordi. Bunda tuproq namligining
sug‘orish oldidan yuqoriroq darajada saglanishi o‘simliklarning
vegetativ o'sishini jadallashtirib, yakuniy o'simlik bo'yining yuqori
bo'lishiga olib kelgan.

Jadval ma’lumotlaridan ko'rinib turibdiki, egatlab sug‘orish
usulida “Zamon” navining o‘simlik bo'yi fon variantida 186,9 sm
ni tashkil etgan. Sug’orish tartibining 65-70-60 foizga o‘tkazilishi
natijasida ushbu ko‘rsatkich 223,0 sm ga, 70-75-65 foizli tartib-
da 230,6 sm ga va 75-80-70 foizli tartibda 241,8 sm ga yetgan.
Demak, mazkur sug‘orish usulida sug‘orish oldidan tuprog nam-
ligi darajasining oshishi o'simlik bo‘yining bosgichma-bosgich
ortishiga olib kelgan.

“‘Mazza” navida ham xuddi shunday qonuniyat kuzatildi.
Egatlab sug‘orishda o'simlik bo‘yi fon variantidagi 181,5 sm dan
65-70-60 foizli tartibda 215,6 sm, 70-75-65 foizli tartibda 224,6
sm va 75-80-70 foizli tartibda 237,2 sm gacha oshgan.

Tomchilatib sug‘orish variantlarida ham o'simlik bo'yining ortib
borishi kuzatildi. “Zamon” navida o'simlik bo'yi fon variantida 189,6
sm bo‘lgan bo'lsa, 65-70-60 foizli tartibda 226,5 sm, 70-75-65 foizli
tartibda 234,9 sm va 75-80-70 foizli tartibda 243,8 sm ni tashkil
etdi. “Mazza” navida esa ushbu ko‘rsatkichlar mos ravishda 185,5;
222,1; 230,5 va 238,4 sm bo'ldi.

Eng yuqori o'simlik bo‘yi yomg‘irlatib sug‘orish usulida gayd
etildi. Xususan, 75-80-70 foizli sug‘orish tartibida “Zamon”
navining o‘simlik bo'yi 248,4 sm ga, “Mazza” navida esa 242,5
sm ga yetdi. Bu ko‘rsatkichlar tajribada qayd etilgan eng yuqori

giymatlar hisoblanadi.
1-jadval.

Sug‘orish usullari va tartiblarining shirin makkajo‘xori
navlari o‘simlik bo‘yiga ta’siri, sm

Sug‘orish Sug‘orish tartibi, “Zamon” | “Mazza”
usuli ChDNSga nisbatan % | navi, sm navi, sm
Fon 186,9 181,5
Egatlab 65-70-60 223,0 215,6
sug‘orish 70-75-65 230,6 2246
75-80-70 241,8 237,2
Fon 189,6 185,5
Tomchilatib 65-70-60 226,5 222,1
sug‘orish 70-75-65 234,9 230,5
75-80-70 243,8 2384
Fon 195,0 189,5
Yomg'irlatib 65-70-60 2314 225,5
sug‘orish 70-75-65 239,6 234,7
75-80-70 248 4 2425

Yomg'irlatib sug‘orish usulida “Zamon” navining o‘simlik bo'yi
fon variantidagi 195,0 sm dan 65-70-60 foizli tartibda 231,4 sm
gacha, 70-75-65 foizli tartibda 239,6 sm gacha va 75-80-70 foizli
tartibda 248,4 sm gacha oshgan. “Mazza” navida esa mos ravish-
da 189,5; 225,5; 234,7 va 242,5 sm ko‘rsatkichlari gayd etilgan.

Shunday qilib, tajribaning barcha sug‘orish usullarida sug‘orish
oldidan tuproq namligining yuqoriroq darajada ta’minlanishi
o'simlik bo‘yining oshishiga ijobiy ta’sir ko‘rsatgan. Bu holat
o'simlik vegetatsiyasi davomida suv bilan ta’'minlanish darajasi
vegetativ massaning shakllanishi va poyaning o‘sish jarayonlari
bilan chambarchas bog'ligligini ko‘rsatadi.

Navlar bo‘yicha taqqoslanganda esa barcha variantlarda
“Zamon” navining o'simlik bo‘yi “Mazza” naviga nisbatan yuqori
bo‘lgan. Eng yugori farq yomg‘irlatib sug‘orishning 65-70-60 foizli
tartibida 5,9 sm ni tashkil etgan bo‘lsa, 75-80-70 foizli tartibda 5,9
sm farq kuzatildi. Bu navlarning biologik xususiyatlari sug‘orish
sharoitiga javoban o'simlik bo‘yining shakllanishida muhim rol
o‘ynashini ko‘rsatadi.

Umuman olganda, olingan ma’lumotlar shirin makkajo‘xori
o‘simlik bo'yining shakllanishida sug‘orish usuli bilan bir gatorda
sug'‘orish oldidan tuproq namligi darajasini boshgarish ham muhim
ekanligini ko‘rsatdi. Tadqiq etilgan variantlar orasida yomg'irlatib
sug‘orishning 75-80-70 foizli tartibida eng yuqori o‘simlik bo'yi
shakllangan.

XULOSA

Tadqiqot natijalariga ko‘ra, shirin makkajo‘xori navlarining
o'simlik bo'yi sug‘orish usuli va sug‘orish tartiblariga sezilarli
darajada bog‘liq ekanligi aniglandi.

Sug'orish oldidan tuproq namligi darajasining 65-70-60 foizdan
75-80-70 foizgacha oshirilishi barcha o‘rganilgan sug‘orish usul-
larida “Zamon” va “Mazza” navlari o'simlik bo‘yining ortishiga
olib kelgan.

O'simlik bo‘yining eng yuqori ko‘rsatkichi yomg'irlatib su-
g‘orishning 75-80-70 foizli tartibida gayd etilib, “Zamon” navida
248,4 sm, “Mazza” navida 242,5 sm ni tashkil gilgan.

Tomchilatib sug‘orish usulida ham yuqori natijalar olinib, 75-
80-70 foizli tartibda “Zamon” navida 243,8 sm, “Mazza” navida
238,4 sm o'simlik bo'yi shakllangan.

Barcha sug‘orish variantlarida “Zamon” navining o'simlik bo'yi
“Mazza” naviga nisbatan yuqori bo‘lgan.

Olingan natijalar asosida shirin makkajo‘xorini yetishtirishda
sug‘orish usuli va tuproq namligi rejimini ekinning biologik xu-
susiyatlari hamda mahalliy tuprog-iglim sharoitlarini hisobga
olgan holda belgilash magsadga muvofig.
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Annotatsiya. Siderat ekinlar ta'sirida tuproq unumdorligi va makkajo ‘xorining o ‘sishi, rivojlanishi va hosildorligiga ijobiy
ta’siri o ‘rganildi. Maqbul sierat ekinlar ta’sirida tuprogning suv - fizik xususiyatlari, g ‘ovakligi, ijobiy tomonga o ‘zgarishi
aniglandi. O ‘tkazilgan tajriba natijasida boshoqli don ekinlari yig ‘ishtirib olingan maydonlarda iakroriy ekin sifatida
yeryong ‘oq, mosh siderat ekinlardan perko, raps hamda perko+raps+xantal aralash holda ekinlari tuproq unumdorligiga
ta’siri oshib borganligi aniglandi.

Kalit so zlar: siderat, suv-fizik, g ‘ovaklik, yeryong ‘oq mosh, raps, perko, xantal, unumdorlik.

Abstract. The study investigated the positive effect of green manure crops on soil fertility as well as the growth, development,
and yield of maize. It was determined that, under the influence of suitable green manure crops, the soil’s hydro-physical
properties, porosity changed in a positive direction. The experiment demonstrated that the cultivation of peanut and mung
bean as repeated crops, together with the green manure crops perko, rapeseed, and a mixed crop of perko + rapeseed +
mustard, in fields following the harvest of cereal crops resulted in a progressive increase in their positive effect on soil fertility.

Keywords: green manure, hydro-physical, porosity, peanut, mung bean, rapeseed, perko, mustard, fertility.

Annomayus. Hzyueno nonoxcumenvhoe gnusHue cudepanibHblX Kyibmyp Ha haiodopodue nousbl, d Makce Ha pocm, pas-
sumue U yporcaliHocmp KyKypy3ol. YCMaHO81eHO, Umo noo 1UsSHUEM ONMUMANbHbIX CUOEPALbHBIX KYIbIyp NPOUCX00sm
no3umueHble UsMeHeHus: 600HO-(hu3UUecKux ceolicme u nopucmocmu nousel. Pesynemamor nposedennozo skcnepumenma
NOKAsanu, umo Ha noJsix nocie YOopKu KON0CO8bIX 3ePHOBbIX KYIbINyp NPU 8bIpAUUBAHUL 8 KAUECMBE NOBNMOPHbIX KYIbIMyp
apaxuca u mawd, a makyce makux cudepamos, Kak nepko, panc u cMecu nepko+ panc+zopuuya, Habnodaemcs 803pacmaio-

wee nonoMcumebHoe 81ussHue Ha nﬂoaopoaue nousbul.

Knrwuessle cnoea: cudepam, 600HO-¢husuueckuli, NOpuCmocms, apaxuc, mMau, panc, hepko, 2opuuya, nnodopodue.

KIRISH

Mamlakatimizda keyingi yillarda gishloq xo‘jaligi sohasida olib
borilayotgan agrar siyosatning o‘zgarishi, bozor munosabatlariga
moslashtirilishi natijasida yangi dehqonchilik tizimi vujudga keldi,
ya’'ni makkajo‘xorida siderat ekinlarni ekish tartibi amalga oshirilishi
bilan tuproq unumdorligini oshirish hamda makkajo‘xoridan yuqori
va sifatli hosil olish yanada dolzarb bo‘lib golmogda.

Kuzgi bug‘doydan bo‘shagan maydonlarga siderat ekinlarni
ekish makkajo‘xorining o'sishi, rivojlaniishi, hosildorligi va don
sifatini hamda tuprog unumdorligini oshirishga imkon beradi.
Makkajo‘xori boshga ekinlardan fargli ravishda oziga moddalarga
juda talabchan. Uni intensiv texnologiya asosida yetishtirishda
bir maydonga surunkasiga ekish hosildorlikni keskin pasayishiga
olib keladi.

Mamlakatimizning janubiy sharoitida makkajo‘xorining asosiy
ekin sifatida ekiladigan o‘rtapishar va takroriy ekin sifatida
ekiladigan ertapishar duragaylarining mo‘l va sifatli hosil olishni
ta’minlash magsadida magbul siderat va oraliq ekinlarni aniglash
dehqonchilikdagi dolzarb muammolardan biri hisoblanadi.

X.Karimov [2; 19-b.], D.Mamarasulova M.Toirovlarning [3; 22-
b.] ta’kidlashicha, takroriy ekin sifatida asosiy maydonlarga mosh
ekilganda ham kam xarajat talab etib, tuprogni oziq moddalar
bilan boyitishi aniglangan.

O’simliklardan ko’zlangan natijaga erishish uchun urug’larning
unuvchanligi, ekish texnologiyasini sifatli bajarilishi hamda ekish
muddatlarining to’g’ri tanlanganligi muhim ahamiyat kasb etadi.
Ekish uchun urug’ni tayyorlashga katta e’tibor berish kerak.
Chunki, sifatsiz urug’ ekilganda hosildorlik keskin kamayib
ketadi. Ekish uchun saralangan yeryong’oq urug’lari unuvchanligi
95%dan kam bo’lmasligi 0’z vagtida yaxshi va to’liq nihollar
olishga xizmat qiladi [4; 8-9-b.].

Siderat ekinlarni ang‘izga takroriy ekin sifatida ekish orqali
tuprog unumdorligi va uning suv — fizik xususiyatlarini saglash
va oshirish borasida ko‘pgina izlanishlar olib borilgan, jumladan,
Yu.Kenjaev, R.Oripov [5 ;46-47-b.], R.Oripov, A.Sanaqulov [6;

8-9-b.].

Siderat ekinlarning biomassa hosildorligi aralash holda
gorox+raps+no‘xat ekilganda 31,9 t/ga hosil olinganligi qayd
etilgan. M.Tojiev, K.Todjiev, T.Mamaraimovning [8; 89-90-b.].
ma’lumotlariga garaganda, har xil siderat ekinlar ekilganda
ko'k massa hosildorligi 291,6-381,3 s/ga bo'lib, g'o’za va kuzgi
bug‘doy uchun siderat ekinlarni o'rni katta ekanligini ta’kidlashadi.
R.Oripov, A.L.Sanaqulovning [7;131-132 b.] kabi boshga bir gator
olimlar tomonidan keng gamrovli ilmiy-tadqgiqotlar o‘tkazilgan
hamda samarali ilmiy natijalarga erishilgan.

MATERIALLAR VA USLUBLAR

limiy tadgiqot ishlari Surxondaryo viloyatining Sherobod
tumanidagi «Husayin Navruz» dehqon fermer xo‘jaligining taqir
o‘tlogi tuproglari sharoitida 2024-2026 yillarda dala tajribalari
o'tkazilib, tadqgiqot dasturi oraliq va siderat ekinlar mosh,
yeryong‘oq, perko, raps, perko+raps+xantal ekinlarini tuproq
unumdorligiga, uning agrofizik va agrokimyoviy xossalari,
makkajo‘xori hosili va sifatiga ta’sirini o'rganishga garatilgan.

Tajriba ishlari «MeTogvka nonesoro onbliTay, «Dala tajribalarini
o‘tkazish uslublari», O‘zbekiston Paxtachilik limiy-tadgiqot
instituti (sobiq), O‘zbekiston O'simlikshunoslik limiy-tadgiqot
instituti; Janubiy dehqgonchilik ilmiy-tadgigot instituti; O‘zbekiston
O'simliklarni himoya qilish ilmiy-tadqiqot instituti; O‘zbekiston
gishlog xofjaligi ilmiy-ishlab chigarish markazlarining uslubiy
go‘llanmalari asosida o‘tkazildi [1; 145 b].

Dala tajribasi tizimi (sxemasi)

T/r Ekin turlari
Nazorat (kuzgi bug‘doy)+ makkjo xori
Kuzgi bug‘doy +Yeryong‘oq+makkajo‘xori
Kuzgi bug‘doy + Mosh+makkajo‘xori

Kuzgi bug‘doy +Perko+makkajo‘xori
Kuzgi bug‘doy+Raps+makkajo‘xori
Kuzgi bug‘doy +Perko+raps+xantal (aralash) +
makkajo‘xori

N |||V N —
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Dala tajribalari 6 variantda 4 takrorlikda olib borildi. Tajribada
har bir paykal uzunligi 60 m, eni esa 7,2 m qilib olinib, har bir
paykalning sathi 432 m?, shundan hisobga olingani 288 m?ni
tashkil etib, tajriba variantlari sistematik ravishda bir yarusda
joylashtirildi.

Tajribadagi fenologik kuzatishlar va biometrik o‘lchashlar
har bir variantlarda va takrorliklarda belgilab qo‘yilgan model
o‘simliklarda olib borildi.

NATIJALAR VA MUNOZARA.

Surxondaryo viloyatining sug‘oriladigan taqir o‘tloqi tuproglari
sharoitida kuzgi bug‘doydan bo‘shagan maydonda mosh ang‘iziga
avgust oyining birinchi o'n kunligida eklib, kech kuzga qolmasdan
yig‘ishtirib olish imkoniyati bo‘lib, mosh ekinini ekish natijasida don
hosili hamda yer ostki va yer ustki gismlarini tuproq unumdorligiga
ijobiy ta’siri aniglangan.

Olib borilgan tadigotlari natijasida 2025 yilda mosh 10- iyulda
ekilib, 15 iyuldada nihollar to'liq unib chiqdi, kuzatishlar natijasida
1- avgustda o'simlik bo'yi 12,4-12,2 sm ni, chinbarglar soni 3,5-3,7
donani, 1- sentyabrda g'unchalash davrida o‘simlik boyi 33,1-34,5
sm, shoxlari soni 3,1-3,4 donani, 1- oktyabrda dukkaklar to‘liq
shakllanib, dukkaklar 18,5-20,1 donani tashkil etidi, o'simlik bo'yi
58,1-61,2 sm ni, shoxlari soni 5,1-5,4 donani, gullar soni 10,2-
11,5 donani, 15 oktyabrda tolib pishib yetilib, hosilni yig‘ishtirib
olindi. O'suv davri oxiriga borib, o‘simlik bo‘yi o‘rtacha 62,8 sm ni,
dukkaklar soni 20,2 donani, 1 m? da o‘rtacha tup soni 176,5 donani
tashkil etdi. Hosildorligi 19,1 s/ga don hosili olishga erishilgan.

2025 yilda olib borilgan tajribalarda takroriy ekin sifatida
yeryong‘oq 10-iyun sanasida yeryong‘oq urug'lari ekilib, 10-iyun
kuni nihollar unib chiqdi, 1-iyulda shoxlari soni 3-4 dona, o‘simlik
bo'yi 17,8-20,5 sm, 1-avgustda shoxlari soni 5-6 donani, o'simlik
bo'yi 28,1-30,5 sm, gullar soni 3-4 donani, dukkaklar soni 6,5-7,7
donani, 1-sentyabrda gullar 20-25 donani, o'simlik bo‘yi 45,0-47,4
sm, shoxlar soni 8,1-10,6 donani, 1- oktyabr sanasida o‘simlik
bo'yi 73,1-75,2 sm, shoxlar soni 14,5-15,7 donani, gullar soni
17,1-18,6 donani, bir tup o‘simlikda dukkaklar soni 17,4-19,1

donani bir tup o‘simlikda donlar vazni 52,4 grammni tashkil
etdi. Tuganaklar soni esa o‘rtacha bir o‘simlikda 33,6 donani,
bir tuganak vazni 0,47 grammni, bir gektar maydondan 78,6 kg
tuganaklar to‘planganligi aniglandi, hosildorlik ko‘rsatkichi esa
17,5 s/ga tashkil etganligi aniglangan.

Siderat ekin sifatida ekilgan perkoning yashil massa hosildorligi
hisob — kitob olib borilganda esa, takrorlanishlar bo'yicha 2025
yilda esa hosildorligi takrorlanishlar ortasida deyarlik katta farq
bo‘lmadi ya'ni, 20-22 s/gacha yuqori hosil olinganligi kuzatildi,
o‘rtacha hosildorligi esa 217,5 s/ga ni tashkil etdi.

2025 yilda raps siderat ekin sifatida 10-iyulda ekilib, 15- iyulda
nihollar to'liq unib chiqdi, bo'yining balandligi dastlabki 1- avgustda
14,5-15,3 sm, bu ko‘rsatkich 1-sentyabrda o‘simlik bo‘yi 32,4
-35,9 sm, shoxlar soni 5,1-6,4 dona, 1 oktyabrda 72,0-73,6 sm,
shoxlar soni 11,7-12,1 dona, yashil massa hosildorligi esa 210, 1
s/ga ni tashkil etdi.

Perko+raps+xantal kuzgi bug‘doydan bo‘'shagan maydonlarda
ekilgan variantlarda 2025- yilda ham barcha vriantlardagi singari
10-iyulda ekilib, 15- iyulda nihollar to‘liq unib chigganligi aniglandi.
1-avgustda aralash holda ekilgan siderat ekinlar bo'yi 17,5-19,3
sm, 1 -sentyabr sansida 31,0-32,5 sm ni, shoxlar soni 6,7-7,1
donani, 1-oktyabrda o‘simlik bo'yi 62,7-64,3 sm bo'lib hosildorlik
ko‘rsatkichlari esa, aralash holda ekilganligi sababli 1 m? da
289,2-315,7 dona atrofida o'simlik bo‘lib, hosildorlik ko‘rsatkichi
esa o'rtachsa 307,7 s/ga ni tashkil etdi.

XULOSA

Yozda g'alladan bo’shagan maydonlarga takroriy ekin sifatida
dukkakli don ekinlarini hamda siderat ekin sifatida perko, raps,
xantalni ekib, quyoshdan kelayotgan radiasiyadan samarali
foydalanish hisobiga kech kuzgacha 21,7-31,41 tonna biomassa
yetishtirish mumkin ekan. Bu migdordagi biomassa kuzda
shudgor gilinishi bilan ularning chirishi va tuproq unumdorligi
oshishiga ta’siri ijobiy tarzda bo’lishini inobatga olib, ushbu ekin
turlaridan yozda siderat sifatida foydalanish makkajo‘xoridan
yugori va sifatli hosil olishga zamin yaratadi.
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Annotatsiya. Ushbu tadqiqotda tomchilatib sug ‘orish sharoitida yetishtirilgan Sweet Ariana, Revershon, Skeena, Summit
va Samba gilos navlarining barg suv holatiga xos genotipik farqlari baholandi. Barglarning nisbiy suv miqdori (NSM) va
umumiy suv migdori (USM) gravimetrik usulda aniglandi. Tajriba uch biologik takrorlikda olib borilib, olingan ma’lumotlar
bir faktorli dispersion tahlil, Tukey HSD mezoni va eta-kvadrat (n?) ko ‘rsatkichi yordamida statistik qayta ishlandi. Nav
omili NSMga juda yuqori darajada ishonchli ta’sir ko ‘rsatdi (F = 68,14; P < 0,001; n*= 0,965). Eng yuqori NSM Skeena
navida (82,02%), eng past qiymat esa Revershon navida (70,40%) qayd etildi. USM bo ‘yicha ham navlar o ‘rtasida ishonchli
farglar aniqlandi (F = 5,87, P = 0,0107; n* = 0,701). Ushbu ko ‘rsatkichning eng yuqori qiymatlari Summit (68,45%) va
Samba (68,06%) navlarida kuzatildi. Navlarning NSM va USM bo ‘yicha egallagan o ‘rinlari o ‘zaro mos kelmadi. Xususan,
Skeena navi NSM bo ‘yicha eng yuqori, USM bo ‘yicha esa quyi statistik guruhga mansub bo ‘ldi. Bu holat NSM va USM
barg gidratatsiyasining o ‘zaro bog ‘liq, biroq fiziologik jihatdan turli tomonlarini ifodalashini ko ‘rsatadi. Olingan natijalar
gilos navlarini suv rejimi xususiyatlariga ko ‘ra differensiatsiyalashda NSMning yuqori diagnostik ahamiyatga ega ekanligini
hamda barg suv holatini baholashda NSM va USM ko ‘rsatkichlaridan birgalikda foydalanish maqsadga muvofiqligini
tasdiqlaydi.

Kalit so‘zlar: gilos, tomchilatib sug‘orish, nisbiy suv miqdori, umumiy suv miqdori, barg gidratatsiyasi, genotipik
farqlanish, ANOVA.

AnHomauyusa. B danHom uccredosanuu oyeHusanu eeHomunuueckue pasnuius 8 600HOM COCMOSHUU UCMbes COPMOs ue-
pewnu Sweet Ariana, Revershon, Skeena, Summit u Samba, 8vipawjusaemvix 8 ycio8usx kaneibHozo opouieHus. Omuocu-
menvHoe codepxcarue 800wl (OCB) u obujee codepicarue 600vt (OB) 8 nucmousix onpedensiiu 2pasumempuueckum Memooom.
Okcnepumenm nposodunu 6 mpex 6uonozuueckux nosmopHocmsx. IlonyuenHvie danHble 0Opabamsi8anu ¢ hpuMeHeHuem
odHopakmopHozo ducnepcuonnozo ananusa, kpumepus Tukey HSD u noxasamens sma-keéadpam (n?). Bnusuue pakxmopa
copma Ha OCB 6bin0 cmamucmuuecku ébicokosnauumoim (F = 68,14; P < 0,001; n? = 0,965). Makcumanvtoe 3naueHue
OCB ycmanoeneno y copma Skeena (82,02%), a munumansHoe — y copma Revershon (70,40%). I1o o6wemy codepycaruio
600b1 Mexcdy copmamu MaKce viaéleHbpl cmamucmuyecku suauumsle pasnuyus (F = 5,87; P = 0,0107; y*= 0,701). Hau-
6onee gvicoKkue 3HaueHus OaHHO20 noKasamens ommeueHsl y copmos Summit (68,45%) u Samba (68,06%). Pancuposarue
copmos ho OCB u OB He cosnadano. B uacmnocmu, copm Skeena xapakmepusosasics makcumanvioim OCB, Ho omHocuncs
K HudcHel cmamucmuyeckou epynne no OB. 9mo csudemenvcmayem o mom, umo OCB u OB senstomcs 63aumocesi3aHHbimu
noKasamensiMu, Omparcarowumu pasiuyHsle uauonozuueckue achekmeol 2udpamayuoHHo2o cocmosHus aucmoes. Ilonyuen-
Hble pe3ynbmamuol N00mMeepHcdaiom 8blCokyio duazHocmuueckyro snauumocmo OCB 05 duppepenyuayuu copmos uepewHu
N0 0CO6EHHOCMAM B00HO20 PeHCUMA, a MAKMHCE YenecoobpasHocmy cosmecmHozo ucnonvzosaruss OCB u OB npu oyenke
800H020 COCMOAHUS IUCMbES.

Kntouegsle cnosa: uepewns, Prunus avium L., kanenvHoe opouwienue, omHocumenbHoe cooepycanue 800bl, obujee cooep-
HcaHue 800bl, 2udpamayus aucmoes, 2eHomunuueckas ouggepenyuayus, ANOVA.

Abstract. This study evaluated genotypic differences in the leaf water status of the Sweet Ariana, Revershon, Skeena,
Summit, and Samba sweet cherry (Prunus avium L.) cultivars grown under drip-irrigated conditions. Relative water
content (RWC) and total water content (TWC) of the leaves were determined using a gravimetric method. The experiment
was conducted with three biological replicates, and the resulting data were statistically analysed using one-way analysis of
variance, Tukey’s HSD test, and the eta-squared (%) effect-size measure. Cultivar had a highly significant effect on RWC (F =
68.14; P < 0.001; n*= 0.965). The highest RWC was recorded in Skeena (82.02%), whereas the lowest value was observed in
Revershon (70.40%). Significant differences among cultivars were also detected for TWC (F = 5.87; P = 0.0107; n*= 0.701).
The highest TWC values were observed in Summit (68.45%) and Samba (68.06%). Cultivar rankings based on RWC and TWC
were not consistent. In particular, Skeena exhibited the highest RWC but belonged to the lower statistical group for TWC.
This finding indicates that RWC and TWC are related indices that reflect different physiological aspects of leaf hydration. The
results demonstrate the high diagnostic value of RWC for differentiating sweet cherry cultivars according to their leaf water
relations and support the combined use of RWC and TWC for a more comprehensive assessment of leaf water status.

Keywords: sweet cherry, Prunus avium L., drip irrigation, relative water content, total water content, leaf hydration,
genotypic differentiation, ANOVA.
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KIRISH

Gilos mevasi erta pishishi, yuqori ta’'m sifati, iste’molbopligi
va igtisodiy giymati bilan ajralib turadigan istigbolli meva ekinidir.
Uning mevalari shakarlar, organik kislotalar, fenolik birikmalar va
antioksidantlarga boy bo‘lib, inson oziglanishida muhim biologik
giymatga ega [1,2]. Gilos mahsulotiga ichki va tashqi bozorda
talabning oshib borishi ushbu ekin plantatsiyalarini kengaytirish,
yangi navlarni introduksiya gilish va muayyan tuprog-iglim sharoit-
lariga mos genotiplarni tanlash zaruratini kuchaytirmoqda. Biroq
gilos daraxtlarining o'sishi, fiziologik holati, hosildorligi va meva
sifati suv bilan ta’minlanish darajasiga sezilarli darajada bog'lig.

O‘zbekistonning quruq va keskin kontinental iglim sharoitida
mevali daraxtlarni suv bilan magbul ta’minlash alohida ahamiyat
kasb etadi. Vegetatsiya davrida havo haroratining yuqori bo‘lishi
va bug‘lanishning kuchayishi o‘simliklarning suvga bo‘lgan talabini
oshiradi. Suv taqchilligi natijasida barg hujayralarining turgor holati
pasayadi, og‘izchalar yopiladi, karbonat angidrid almashinuvi
cheklanadi va fotosintez jadalligi susayadi. Ushbu jarayonlar
davom etganda vegetativ o'sish, assimilatlarning shakllanishi
hamda generativ organlarning rivojlanishi izdan chigishi mum-
kin. Shuning uchun gilos navlarining barg suv holatini baholash
ularning mahalliy sharoitga moslashish xususiyatlarini aniglashda
muhim fiziologik mezonlardan biri hisoblanadi.

O'simliklarning suv holatini baholashda barg nisbiy suv migdori
(NSM) keng qo'llaniladigan fiziologik indikatorlardan biridir. Ushbu
ko‘rsatkich bargning joriy suv bilan ta’minlanganlik darajasini
uning to‘liq turgor holatidagi maksimal suv sig‘imiga nisbatan
ifodalaydi [3].

Shunga garamay, O‘zbekiston sharoitiga introduksiya gilingan
gilos navlarining bir xil tomchilatib sug‘orish rejimida barg nisbiy va
umumiy suv migdori bo'yicha genotipik farglanishi yetarli darajada
o‘rganilmagan. Aynigsa, NSM va USMni birgalikda baholash, nav
omilining ushbu belgilar umumiy o‘zgaruvchanligiga qo‘shgan
hissasini aniglash hamda navlarni statistik jihatdan guruhlash
bo‘yicha ma’lumotlar cheklangan.

MATERIALLAR VA USLUBLAR

Tadqiqotlar 2025-2026-yillarda O‘zbekiston Respublikasi Fan-
lar akademiyasi Genetika va o'simliklar eksperimental biologiyasi
institutining tajriba maydonida olib borildi. Tadgigot obyekti sifatida
introduksiya qilingan gilosning Sweet Ariana, Revershon, Skeena,
Summit va Samba navlari tanlandi.

Tajriba maydonidagi daraxtlar bir xil tuprog-iglim va agrotexnik
sharoitda, tomchilatib sug‘orish tizimi asosida parvarishlandi.
Tajriba har bir nav bo‘yicha uch takrorlikda tashkil etildi. Barcha
navlarda sug‘orish, o‘g‘itlash, gator oralari va daraxtlarga ishlov
berish tadbirlari bir xil tartibda amalga oshirildi.

Barg namunalari daraxtlarning faol vegetativ o'sish davrida,
fiziologik jihatdan to'liq shakllangan bosqgichda olindi. Daraxt to-
jining o‘rta gismida joylashgan, sog‘lom, mexanik zararlanmagan
hamda kasallik va zararkunanda belgilari kuzatiimagan barglar
tanlandi. Toj gismlari o‘rtasidagi yorug'lik va mikroiglim farglarining
natijalarga ta’sirini kamaytirish magsadida namunalar barcha
daraxtlardan bir xil yo‘nalish va balandlikdan olindi.

Sutka davomida barg suv migdorining o‘zgarishini cheklash
uchun namuna olish ishlari barcha navlarda kunning bir xil vagtida
amalga oshirildi. Ajratib olingan barglar namlik yo‘qotilishining
oldini olish magsadida darhol yopiq polietilen paketlarga joy-
lashtirildi va laboratoriyaga yetkazildi. Barglarning yangi mas-
sasi namuna olinganidan keyin imkon gadar gisqa vaqt ichida
aniglandi.

Barg nisbiy suv miqdorini aniglash. Barg nisbiy suv migdori
(NSM) yangi massa, to'liq turgor holatidagi massa va qurug massa
ko'rsatkichlari asosida gravimetrik usulda aniglandi [3].

Dastlab barg namunalarining yangi massasi (FW) analitik
tarozida o‘lchandi. Shundan keyin namunalar distillangan suvda
to'liq gidratatsiyalanib, turgor holatiga keltirildi. Barg yuzasidagi
ortigcha suv filtr qog‘ozi yordamida ehtiyotkorlik bilan olib tashlan-

gach, ularning to'liq turgor massasi (TW) aniglandi. Keyinchalik
namunalar quritish shkafida doimiy massaga kelguniga gadar
quritilib, qurug massasi (DW) o‘Ilchandi.

Barg nisbiy suv migdori quyidagi formula bo‘yicha hisoblandi:

NSM (%) = [(FW - DW) / (TW - DW)] x 100

Bu ko‘rsatkich barg tarkibidagi joriy suv migdorining to‘liq tur-
gor holatida saglanishi mumkin bo‘lgan maksimal suv migdoriga
nisbatini ifodalaydi.

Barg umumiy suv migdorini aniglash

Barg umumiy suv miqdori (USM) yangi va quruq massa
o‘rtasidagi farq asosida aniglandi. Ko‘rsatkich quyidagi formula
yordamida hisoblandi:

USM (%) = [(FW - DW) / FW] x 100

Bu yerda FW — barg namunasining yangi massasi, g; TW —
bargning suv bilan to'liq to'yintirilgandan keyingi turgor massasi,
g; DW — doimiy massagacha quritilgan barg namunasining
qurug massasi, g.

USM barg yangi massasining gancha gismini suv tashkil
etishini, NSM esa bargning maksimal turgor sig‘imiga nisbatan
joriy gidratatsiya darajasini ifodalaydi.

Har bir nav bo‘yicha olingan natijalar o‘rtacha giymat + standart
xatolik (Mean + SE) va standart og‘ish (SD) ko'rinishida ifodalan-
di. Ma’lumotlarga dastlab Microsoft Excel 2021 dasturida ishlov
berildi, statistik tahlillar esa Statgraphics Centurion 19 dasturida
amalga oshirildi.

NSM va USM ko'‘rsatkichlarining navlarga bog‘liq o‘zgaruv-
chanligini aniglash uchun bir faktorli dispersion tahlil (one-way
ANOVA) go'llanildi. Modelda nav mustagil omil, NSM yoki USM
esa bog'liq o'zgaruvchi sifatida gabul gilindi. ANOVA natijasida
ishonchli farg aniglangan hollarda navlarning o‘rtacha giymatlari
Tukey HSD mezoni yordamida o‘zaro taqqoslandi. Statistik farglar
P < 0,05 darajada ishonchli deb gabul qilindi.

Nav omilining o‘rganilgan ko‘rsatkichlar umumiy o‘zgaruv-
chanligiga gqo‘shgan hissasi eta-kvadrat (n?) yordamida quyidagi
formula bo‘yicha hisoblandi:

n? = SSnav / SSumumiy

Bu yerda SS nav — navlararo kvadratlar yig‘indisi, SS umumiy
— umumiy kvadratlar yig‘indisi.

NATIJALAR VA MUNOZARA

Barg nisbiy suv migdori (NSM) o‘simlik to‘gimalarining jo-
riy gidratatsiya darajasi va turgor holatini tavsiflovchi muhim
fiziologik ko‘rsatkich hisoblanadi. O‘rganilgan gilos navlarida NSM
70,40-82,02% oralig‘ida o'zgarib, navlar o'rtasidagi farq 11,62 foiz
punktini tashkil etdi. Bir faktorli dispersion tahlil natijalariga ko'ra,
nav omili NSMga juda yuqori darajada ishonchli ta’sir ko‘rsatdi
(F =68,14; P < 0,001; 1-jadval).

1-jadval.
Gilos navlarida barg nisbiy suv miqdori (NSM) bo‘yicha bir
faktorli dispersion tahlil natijalari

Variatsiya manbai | df SS MS F P
Nav 4 248,106 | 62,0266 | 68,14 | <0,001

Xatolik 10 |9,10287 | 0,910287 - -

Jami 14 | 257,209 - - -

Nav omilining ta’sir kattaligini ifodalovchi eta-kvadrat giymati
n? = 0,965 ga teng bo‘ldi. Demak, NSM bo‘yicha kuzatilgan
umumiy o‘zgaruvchanlikning 96,5% navlararo genotipik farglar
bilan izohlangan. Qolgan 3,5% o‘zgaruvchanlik biologik takrorlar
o‘rtasidagi tafovutlar va tasodifiy tajriba xatolari hissasiga to‘g'ri
kelgan. Ushbu natija bir xil tomchilatib sug‘orish va agrotexnik
sharoitda navning barg gidratatsiyasi shakllanishidagi hissasi
juda yuqori bo‘lganini ko‘rsatadi.

Tukey HSD mezoni bo‘yicha o‘rganilgan navlar beshta musta-
qil statistik guruhga ajraldi (2-jadval). Eng yugori NSM Skeena
navida qayd etilib, uning o‘rtacha qiymati 82,02 + 0,69% ni tashkil
etdi. Mazkur nav boshga barcha genotiplardan statistik jihatdan

“ "

ishonchli ustun bo'lib, alohida “a” guruhiga kiritildi. Keyingi o‘rin-
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larni Sweet Ariana (79,19 + 0,47%) va Samba (76,04 + 0,50%)
navlari egalladi. Summit navida NSM 73,70 + 0,40%, Revershon-
da esa 70,40 £ 0,64% ni tashkil etdi.

2-jadval.
Gilos navlarida NSM ko‘rsatkichining o‘rtacha qgiymatlari
va Tukey HSD guruhlari
Nav Mean = SE, % SD
Skeena 82,02 £ 0,69* 1,20
Sweet Ariana 79,19 +£0,47° 0,81
Samba 76,04 £ 0,50¢ 0,87
Summit 73,70 £ 0,40¢ 0,70
Revershon 70,40 + 0,64¢ 1,10

Izoh: turli harflar bilan belgilangan o‘rtacha qgiymatlar Tukey
HSD mezoni bo‘yicha P < 0,05 darajada ishonchli farqlanadi.

Revershon navidagi nisbatan past NSM barg to‘gimalarining
maksimal turgor holatidan ko‘proq chetlashganini ko‘rsatadi.
Biroq bu natija navning qurg‘oqchilikka chidamsizligini bevosita
tasdiglamaydi. Chunki tadgiqotda alohida suv tanqisligi varianti
go‘llanilmagan va barcha navlar bir xil tomchilatib sug‘orish
sharoitida o'stirilgan. Navlarning qurg‘oqchilikka chidamliligi
haqgida gat’iy xulosa chigarish uchun NSM bilan birga barg suv
potensiali, stomatal o‘tkazuvchanlik, transpiratsiya, fotosintez
jadalligi va osmotik faol birikmalar migdorini ham aniglash
talab etiladi.

Gilos navlaridagi barglarda umumiy suv miqdorining
o‘zgaruvchanligi. Barg umumiy suv miqgdori (USM) barg yangi
massasidagi suv ulushini ifodalaydi va uning giymati to‘gimadagi
suv hamda qurug modda nisbatiga bog'liq. O‘rganilgan navlarda
USM 64,95-68,45% oralig'ida o‘zgarib, eng yuqori va eng past
giymatlar o'rtasidagi farq 3,50 foiz punktini tashkil etdi. USMning
navlararo o‘zgarish diapazoni NSMnikiga nisbatan ancha tor
bo'ldi.

Dispersion tahlil USM bo'yicha ham navlar o'rtasida statistik
jihatdan ishonchli farglar mavjudligini ko‘rsatdi (F = 5,87; P =
0,0107; 3-jadval).

3-jadval.
Gilos navlarida barg umumiy suv migdori (USM) bo‘yicha
bir faktorli dispersion tahlil natijalari

Vf:f;fl‘lfga df ss MS F P
oo 4 | 302664 | 7.56661 | 587 | 0,0107

Xatolik | 10 | 128979 | 128979 | - -

o 14| 43.1643 - - -

USM uchun eta-kvadrat giymati n? = 0,701 ni tashkil etdi.
Binobarin, ushbu ko‘rsatkichdagi umumiy o‘zgaruvchanlikning
70,1% nav omili bilan izohlandi, 29,9% esa nav ichidagi biologik
o‘zgaruvchanlik va tajriba xatolari hissasiga to‘g‘ri keldi. Nav
ta’sirining yuqori bo‘lishiga garamay, n? giymatining NSMga
nisbatan pastligi USMning barg qurug moddasi, to‘gima zichligi
va namunalarning individual xususiyatlariga ko‘proq bog'ligligini
ko‘rsatishi mumkin.

Tukey HSD testi bo‘yicha Summit va Samba navlari yuqori “a”
statistik guruhini shakllantirdi. Ularning USM ko‘rsatkichlari mos
ravishda 68,45 + 0,73 va 68,06 + 0,05% ni tashkil etdi (4-jadval).
Sweet Ariana 67,60 + 0,86% bilan “ab” oraliq guruhiga mansub
bo'lib, yugori va quyi guruhlardan ishonchli farglanmadi. Rever-
shon (65,48 + 0,62%) va Skeena (64,95 + 0,70%) navlari esa
“b” guruhidan joy oldi.

Summit va Samba navlarida USMning yugori bo‘lishi ularning
barg yangi massasida suv ulushi ko‘proq ekanligini ko‘rsatadi.
Aynigsa, Samba navida standart og‘ishning juda kichikligi (SD
= 0,08) biologik takrorlar o‘rtasida USMning kam o‘zgarganini
bildiradi. Biroq takrorlar soni uchta bo‘lganligi sababli ushbu
natijani navning uzoq muddatli fiziologik bargarorligi sifatida talgin
qilish ehtiyotkorlikni talab etadi.

4-jadval.
Gilos navlarida USM ko‘rsatkichining o‘rtacha qiymatlari
va Tukey HSD guruhlari

Nav Mean + SE, % SD
Summit 68,45 +£0,732 1,26
Samba 68,06 + 0,05° 0,08
Sweet Ariana 67,60 £ 0,86% 1,49
Revershon 65,48 £ 0,62° 1,07
Skeena 64,95 +0,70° 1,22

Izoh: bir xil harf bilan belgilangan giymatlar o‘zaro ishonchli
farqlanmaydi; turli harflar P < 0,05 darajadagi farqni bildiradi.

NSM va USM ko‘rsatkichlarining qiyosiy tahlili. NSM va
USM bo‘yicha navlar reytingi bir-biriga to‘liqg mos kelmadi. Skeena
NSM bo‘yicha eng yuqori natijani ko‘rsatgan bo‘lsa-da, USM bo'yi-
cha eng past giymatga ega bo‘ldi. Summit esa aksincha, USM
bo‘yicha birinchi, NSM bo'yicha to‘rtinchi o‘rinni egalladi. Ushbu
garama-qarshi natijalar ikkala ko‘rsatkich barg suv holatining turli
fiziologik jihatlarini tavsiflashini tasdiglaydi.

Skeenada USMning nisbatan past, NSMning esa yuqori bo'li-
shi barg yangi massasidagi suv ulushi kamroq bo‘lsa ham, mavjud
suv migdori bargning maksimal turgor sig‘imiga nisbatan yuqori
darajada saglanganini anglatadi. Bunday xususiyat barg tarkibida
qurug modda ulushining yuqoriligi, to‘gimalarning nisbatan kichik
maksimal suv sig‘imi, hujayra devorlarining elastikligi yoki osmo-
tik boshqaruv bilan bog'liq bo‘lishi mumkin. Mazkur ehtimollarni
tasdiglash uchun bargning solishtirma massasi, suv potensiali va
osmotik potensialini aniglash lozim.

Summit navida yuqori USM bilan birga nisbatan past NSM
kuzatilishi barg tarkibidagi suv ulushi yuqori bo‘lsa-da, namuna
olish vaqtida barg to‘liq turgor holatiga nisbatan kamroq gidratat-
siyalanganini ko‘rsatadi. Demak, yangi massadagi suv ulushining
yuqoriligi har doim ham to‘gimaning maksimal turgor holatiga
yaqinligini anglatmaydi.

Sweet Ariana har ikkala ko‘rsatkich bo'yicha nisbatan yuqori
natija namoyon etdi: NSM bo‘yicha ikkinchi, USM bo'yicha oraliq
statistik guruhni egalladi. Samba esa USMning yuqori giymati
va NSM bo‘yicha o‘rtacha o‘rni bilan ajralib turdi. Revershonda
har ikkala ko‘rsatkichning nisbatan past bo‘lishi mazkur tajriba
sharoitida uning barglari boshga navlarga garaganda kamroq
gidratatsiyalanganini ko‘rsatdi.

Umuman, NSM navlarni farglashda USMga nisbatan kuchlirog
diagnostik xususiyat namoyon etdi. Bu NSM bo‘yicha F va n?
giymatlarining yuqoriligi, shuningdek, barcha navlarning alohida
statistik guruhlarga ajralgani bilan tasdiglandi. USMda esa nav-
lar gisman bir-birini goplaydigan uchta statistik guruhga ajraldi.
Shuning uchun gilos navlarining barg suv holatini baholashda
NSM asosiy, USM esa uni to‘ldiruvchi fiziologik ko‘rsatkich sifatida
go‘llanishi magsadga muvofiq.

XULOSA

Tomchilatib sug‘orish sharoitida o‘rganilgan gilosning Sweet
Ariana, Revershon, Skeena, Summit va Samba navlari bargla-
rining nisbiy va umumiy suv migdori bo'yicha ishonchli genotipik
farglanishi aniglandi. Barg nisbiy suv migdoriga nav omilining
ta’siri juda yuqori bo'lib (F = 68,14; P <0,001; n? = 0,965), ushbu
ko‘rsatkichdagi umumiy o‘zgaruvchanlikning 96,5% navlararo
farglar bilan izohlandi. Eng yugori NSM Skeena (82,02%) va
SweetAriana (79,19%) navlarida, eng past giymat esa Revershon
navida (70,40%) qayd etildi.

Barg umumiy suv miqdori bo'yicha ham navlar o'rtasida
ishonchli farglar kuzatildi (F = 5,87; P =0,0107; n?=0,701). US-
Mning eng yuqori giymatlari Summit (68,45%) va Samba (68,06%)
navlarida aniglandi. NSM va USM bo‘yicha navlar reytingining
o‘zaro mos kelmasligi mazkur ko‘rsatkichlar barg suv holatining
turli fiziologik jihatlarini ifodalashini ko‘rsatdi. Xususan, Skeena
navida NSMning yuqgori, USMning esa nisbatan past bo'lishi
barg tarkibidagi suv ulushi bilan uning maksimal turgor sig‘imiga
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nisbatan gidratatsiya darajasi bir xil mazmunga ega emasligini  chidamliligi hagida yakuniy xulosa chigarish uchun ularni turli
tasdigladi. suv ta’minoti rejimlarida baholash hamda barg suv potensiali,

Olingan natijalar o‘rganilgan navlarning tomchilatib sug‘orish ~ stomatal o‘tkazuvchanlik, fotosintez jadalligi, transpiratsiya va
sharoitidagi barg gidratatsiyasi va suv rejimiga xos genotipik osmotik faol birikmalar migdorini kompleks aniglash tavsiya
xususiyatlarini tavsiflaydi. Biroq navlarning qurg‘oqchilikka etiladi.
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YUQORI TANALI LIMON KO‘CHATLARINING MORFO-
BIOMETRIK KO‘RSATKICHLARI VA SHAKLLANISH
XUSUSIYATLARI

Abdullayeva Hilola Ravshanovna
“Meva, rezavor mevalar seleksiyasi va nav o‘rganish” bo'lim boshlig‘i, q.x.f.d., professor
https://orcid.org/0009-0009-6341-0908
Agzamxodjayev Jamshid Bahadirovich
Akademik M.Mirzayev nomidagi bog‘dorchilik, uzumchilik va vinochilik iimiy-tadqiqot instituti, q.x.f.f.d.
© buviti@agro.uz
https://orcid.org/0009-0008-7265-4325
Mashrapov Axliddin Tursunaliyevich
Akademik M.Mirzaev nomidagi bog‘dorchilik, uzumchilik va vinochilik instituti Farg‘ona ilmiy-tajriba stansiyasi direktori, g.x.f.f.d.
@ axliddinmashrapov81@gmail.com
https://orcid.org/0009-0001-7346-7045

Annotatsiya. Maqolada intensiv limonchilik uchun istigbolli bo‘lgan yuqori tanali limon (Citrus limon L. Burm)
ko ‘chatlarining morfo-biometrik ko ‘rsatkichlarini shakllanish qonuniyatlari bayon etilgan. Tadqiqot davomida ko ‘chatlarning
balandligi, shtamb o ‘Ichamlari, shoxlanish darajasi va barg apparatining rivojlanish dinamikasi tizimli ravishda tahlil gilindi.
Natijalar shuni ko ‘rsatdiki, o ‘simlik balandligi ortishi bilan (15 cm dan 90 cm gacha) vegetativ novdalarning uzunligi (19 cm
dan 178 cm gacha) va bir tupdagi barglarning umumiy sathi yuzasi (50,0 cm*dan 194,2 cm? gacha) mutanosib ravishda ortib
boradi. Shuningdek, yuqori biometrik ko ‘rsatkichlarga ega bo ‘Igan variantlarda generativ organlarning joylashuv zichligi
3,6 baravargacha oshganligi aniglandi.

Kalit so zlar: limon, yuqori tanali ko ‘chatlar, biometrik ko ‘rsatkichlar, shtamb, barg yuzasi, vegetativ novdalar, generativ
organlar, shox-shabba diametri.

Abstract. The article describes the formation patterns of morpho-biometric characteristics of high-stemmed lemon (Citrus
limon L. Burm) seedlings, which are promising for intensive lemon cultivation. During the study, the growth dynamics of
seedlings, stem dimensions, branching degree, and leaf apparatus development were systematically analyzed. The results
showed that with an increase in plant height (from 15 to 90 cm), the length of vegetative shoots (from 19 to 178 cm) and the
total leaf surface area per plant (from 50.0 to 194.2 cm? increased proportionally. It was also found that in variants with high
biometric indicators, the density of generative organs increased up to 3.6 times.

Key words: lemon, high-stemmed seedlings, biometric parameters, trunk, leaf area, vegetative shoots, generative organs,
crown diameter.

AnHomayusa. B cmamve onucanbl 3akoHomepHocmu dopmuposarus mopdo-6uomempuueckux nokazameneti 8b.COKO-
wmamboswbix caxcenyes aumorna (Citrus limon L. Burm), nepchekmugHbix 0N UHMEHCUBHO20 JUMOHO80OCcm8d. B xode uc-
C1eJ0BAHUSL CUCTNEMATNUYECKU AHATUBUPOBANUCL OUHAMUKA POCMA CaXceHyes, pasmepuvl wmambd, cmeneHb 6emeneHus u
passumue JUCcmosozo annapama. Pesynbmamui nokasanu, umo c ysenuuenuem sbicomui pacmenuti (¢ 15 do 90 cm) nponop-
YUOHANbHO 803pacmarom OJuHa 8ezemamusHbix nobezos (¢ 19 do 178 cm) u obwjas niowads aucmosoli nNosepxHOCMU Ha
odun kycm (¢ 50,0 do 194,2 cm?. Taksce ycmanosneno, umo 6 6apuanmax ¢ bICOKUMU GUOMEMPUUECKUMU NOKA3AMENIMU
NI0MHOCMb PA3MEUeHUS. 2EHEPAMUBHBIX OP2AHO8 y8enuuunacs 0o 3,6 pas.

Kntouesovle cnoea: numon, svicokowmambosvie caxcenyvl, buomempuueckue noxkasamenu, wmamo, niouiads Jucmeoes,
gezemamusHble nobezu, 2eHepamueHuvle op2amsl, Uamemp KpoHsl.
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KIRISH

Jahon mevachiligida sitrus ekinlari, xususan limon (Citrus limon
L. Burm) o'zining parhezbonlik va shifobaxshlik xususiyatlari bilan
alohida ahamiyatga ega. Zamonaviy intensiv limonchilikda yuqori
va sifatli hosil olish ko‘p jihatdan ko‘chatchilik bosgichida sog‘lom,
sifatli va magbul morfo-biometrik ko‘rsatkichlarga ega bo‘lgan
ko‘chat materiallarini tayyorlashga bog'lig. Limon ko‘chatlarining
bo'yi, tana balandligi va diametri, shox-shabba tuzilishi hamda
barg apparati kabi parametrlar ularning kelgusidagi fiziologik
faolligi va hosildorlik darajasini belgilab beruvchi boshlang‘ich
omillar hisoblanadi.

Limon ko‘chatlarining vegetativ va generativ organlari jadal
rivojlanishida tizimli oziglantirish muhim o'rin tutadi. Tadqgiqotlar
shuni ko‘rsatadiki, mineral va organik o‘g‘itlarni magbul
nisbatlarda qo‘llash daraxtlarning o‘sish sur’atini tezlashtiradi,
barg yuzasi kengayishini ta'minlaydi va mahsuldorlikni oshiradi
[1]. Shu bilan birga, ko‘chatlarga shakl berish, ularni to'g‘ri butash
va ma’lum bir balandlikda shtamb shakllantirish shox-shabbaning
quyosh nuridan samarali foydalanishini ta'minlab, yangi vegetativ
novdalarning shakllanishiga va generativ organlarning joylashuv
zichligiga ijobiy ta’sir ko‘rsatadi [2].

Yuqori tanali limon ko‘chatlarini yetishtirishda payvandtag va
payvandust ortasidagi mutanosiblik hamda payvandlash sifati
eng muhim ilmiy-amaliy masalalardan biridir. Payvandlashning
muvaffagiyati va ko‘chatlarning keyingi biometrik ko‘rsatkichlari
ko'p jihatdan payvandlangan gismning anatomik jihatdan
ganchalik mustahkam birlashgani bilan izohlanadi [6]. Agar
payvandtag va payvandust o‘rtasida fiziologik nomutanosiblik
yuzaga kelsa, bu ko‘chat tanasining me’yorda rivojlanishiga
to‘sqinlik giladi, suv va ozuga moddalarning tashilish tizimini
izdan chigaradi [5]. Bunday nomutanosibliklarning genetik va
transkripsion darajadagi mexanizmlari sitrus ekinlarida barg
apparati va novdalar o'sishining zaiflashishiga bevosita sabab
bo'lishi aniglangan [3].

Bundan tashqari, limon yetishtirishdagi tashqi muhit omillari,
xususan suv taqchilligi va tanlangan payvandtag turi o‘simlikning
suv rejimiga ta’sir etib, barg soni va umumiy barg yuzasi kabi
muhim ko'rsatkichlarning o‘zgarishiga olib keladi [4]. Yugori tanali
ko‘chatlarda vegetativ novdalarning uzunligi va barg sathining
mutanosib ravishda ortishi fotosintez jarayonining faollashishiga
va generativ organlarning kurtak yozish zichligi oshishiga xizmat
qiladi.

Ushbu tadgigotning magsadi yuqori tanali limon ko‘chatlarining
asosiy biometrik ko'rsatkichlari — o'simlik balandligi, shtamb
o‘lchamlari, shoxlanish darajasi va barg apparati rivojlanishining
o‘zaro bog'ligligini va shakllanish gonuniyatlarini o‘rganishdan
iborat. Bu ko‘rsatkichlarni tizimli tahlil qgilish istigbolli limon
ko'chatlarini tanlash va magbul agrotexnologiyalarni ishlab chigish
uchun ilmiy asos bo'lib xizmat giladi.

MATERIALALR VA USLUBLAR

Biometrik ko‘rsatkichlarni o‘lchash - o'simlik va shtamb

(tana) balandligi, oddiy o‘lchov lentasi yoki balandlik olchagich

chizg‘ichi yordamida bajariladi. Ko‘chat balandligi ildiz bo‘g‘zidan
eng uchki kurtagigacha, shtamb balandligi esa ildiz bo‘g‘zidan
birinchi tartib skelet shoxlari chiggan joygacha o‘lchanadi.
Ko‘chat shox-shabbasi diametri: shox-shabba kengligi ikki
yo‘nalishda — «shimol-janub» va «sharg-g‘arb» bo‘yicha ruletka
bilan o‘ichanib, ularning o‘rtacha arifmetik giymati olinadi. Tana
(shtamb) diametri: yerdan 5-10 sm balandlikda shtangensirkul
yordamida millimetrlarda o‘lchanadi.

Shoxlanish va novdalar tuzilishi. Birinchi va ikkinchi tartib
shoxlari soni: ko‘chatdagi asosiy tanadan chiggan shoxlar
(1-tartib) va ulardan ajralib chiggan novdalar (2-tartib) oddiy
ko‘z bilan vizual sanash usulida hisoblandi. Vegetativ novdalar
uzunligi - joriy yilda o'sib chiggan barcha vegetativ novdalar
uzunligi chizig‘ich bilan o‘lchanib, umumiy yig‘indisi yoki bitta
ko‘chatdagi o'rtacha uzunligi chigarildi.

Barg apparatini aniglash usullari. Bir tupdagi barglar soni
- tanlab olingan namunaviy ko‘chatdagi barcha barglar bittama-
bitta sanab chiqiladi. Bir dona bargning o‘rtacha sathi yuzasini
aniglashning bir nechta usuli bo'lib, koeffitsient usulida bargning
eng uzun joyi va eng keng joyi o‘lchanib, quyidagi formula bo‘yicha
hisoblanadi:

S=L-W-k;

bu yerda k — limon barglari uchun xos bo‘lgan tuzatish
koeffitsienti, odatda sitrusdoshlar uchun u 0,70 atrofida bo‘ladi.

Bir tupdagi barglarning umumiy sathi yuzasi bir dona bargning
o‘rtacha yuzasi ko‘chatdagi umumiy barglar soniga ko‘paytirish
orqali aniglandi.

Hosildorlik va generativ organlarni aniglashda generanitiv
organlarning joylashuv zichligi - novdadagi gul kurtaklari, gullar
yoki tugunchalar soni shu novdadagi bo‘g‘im oraliglari soniga
bo‘linadi. Bu ko‘rsatkich ko‘chatning bo‘lajak hosildorlik darajasini
belgilab beradi.

NATIJALAR VA MUNOZARA

Yugqori tanali limon ko‘chatlarini yetishtirishda ularning
biometrik va morfologik ko‘rsatkichlarini o‘rganish, ko‘chatlarning
kelgusidagi o'sishi, rivojlanishi hamda hosildorlik darajasini
belgilovchi asosiy mezonlardan biridir. Olib borilgan tadgigotlar
davomida limon ko‘chatlarining vegetativ va generativ organlari
rivojlanish dinamikasida o‘ziga xos qonuniyatlar aniglandi
(1-jadval).

Tadgiqot natijalariga ko‘ra, o'simlik balandligi variantlar
kesimida 15 sm dan (1-variant) 90 sm gacha (6-variant) ortib
borishi kuzatildi. Bunda ko‘chat shtambi (tanasi) balandligi va
diametri o‘rtasida to‘g‘ri proporsional bog'liglik doimiy ravishda
saglanmagan. Eng yuqori shtamb balandligi 3-variantda
gayd etilib, 35 sm ni tashkil etgan bo‘lsa, uning tana diametri
eng kichik ko‘rsatkichni - 4 sm qayd etdi. Eng baland bo'yli
hisoblangan 6-variantda esa shtamb balandligi 28 sm bo‘lganda,
tana diametri 7 sm ga teng bo‘ldi. Bu holat ko‘chatlarning
balandlikka o‘sishi bilan bir vaqgtda tananing yo‘g‘onlashishi va
mexanik mustahkamligi mutanosib ravishda rivojlanib borishini
ko‘rsatdi.

1-jadval
Yugori tanali limon ko‘chatlarining biometrik ko‘rsatkichlari

£ Zg|ls Els gl|l=2 = o — = = o .t e 3
= | = = 2 = == £ = =1 % E =
2| Eg| 555|584\ 8 5|55 |FE5,|23-|Ea8| 258, (682|853
E|EL|S2E|gEY | SEE ||| 8|85 252
S ES|S5S | S55| 288|553 |£E58|2S28|255%|2525| a5 |2c8s2%
S| 7E|SfE|S5E|S5E| 25| B2 | |52 88| s 25|85 =25
S|0F|TEE|ISCE|8CE |52 |22 |BE |®TOEE|EEF |mFS|oP=3

= = 2 A= = @ = 2 = = S ]
1. 15 7 15 6 1 1 12 6,2 50,0 19 5
2. 30 9 19 8 4 4 34 7,8 473 50 11
3. 45 5 35 4 2 1 11 6,6 65,3 10 16
4. | 60 11 31 8 5 60 11,8 1183 129 17
5. 75 8 24 5,5 3 2 35 17,2 158,5 135 18
6. 90 10,2 28 7 5 3 42 18,5 194,2 178 18
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1-rasm. Tajribalar olib borilgan limon ko‘chatlari

Ko‘chat shox-shabbasining diametri bo‘yicha eng yuqori
ko‘rsatkich 4-variantda 11 sm va 6-variantda 10,2 sm tashkil etdi.
Ushbu ko‘rsatkichlar bu variantlarda fotosintetik faol radiatsiyani
gabul qilish hajmi yuqori ekanligidan dalolat beradi.

Shoxlanish darajasi va vegetativ novdalar dinamikasi. O'simlik
arxitektonikasini shakllantirishda birinchi va ikkinchi tartib
shoxlarning soni muhim ahamiyatga ega. Jadval ma’lumotlari
tahlili shuni ko‘rsatadiki, 4-variantda birinchi tartib shoxlari soni
8 dona va ikkinchi tartib shoxlari soni 5 donani tashkil etib, eng
yuqori ko‘rsatkichga ega bo‘lgan.

Shu bilan birga, vegetativ novdalarning uzunligi o‘simlikning
umumiy balandligiga mos ravishda keskin ortib borishi kuzatildi.
Agar 1-variantda vegetativ novdalar uzunligi 19 sm ni tashkil etgan
bo‘lsa, 4, 5 va 6-variantlarda bu ko‘rsatkich mos ravishda 129,
135 va 178 sm gacha uzaygan. Bu natijalar yuqori tanali limon
ko‘chatlarida faol o'sish nugtalarining ko‘pligi va novda hosil qilish
xususiyati yugori ekanligini tasdiglaydi.

Limon ko‘chatlarining mahsuldorligi bevosita ularning barg
apparati rivojlanishi bilan bog'liq bo'lib, barglar soni va ularning
o‘rtacha sathi yuzasi variantlar bo‘yicha sezilarli darajada farq
qgildganligi aniglandi. Eng ko'p barglar soni 4-variantda (60
dona) kuzatildi.

Bir dona bargning o‘rtacha sathi yuzasi va bir tupdagi umumiy
barglarning sathi yuzasi bo‘yicha eng yuqori ko‘rsatkichlar

6-variantda (mos ravishda 18,5 sm? va 194,2 sm?) qayd etildi.

Barg sathi yuzasining bunday keng ko‘lamda shakllanishi
o‘simlikda organik moddalar sintezi (fotosintez) jarayonining
jadalligini ta’'minlaydi.

Ko‘chatlarning istigbolli hosildorlik darajasini baholovchi
asosiy ko‘rsatkichlardan biri generativ organlarning joylashuv
zichligi hisoblanadi. Tadgiqotda aniglanishicha, o‘simlik balandligi
va barg yuzasi ortishi bilan generativ organlar zichligi ham ortib
bordi. Natijalarga ko‘ra, 3-variantdan boshlab generativ organlar
zichligi bargarorlashib, bir bo‘g‘im oralig‘iga 16—18 donani tashkil
etdi. Ushbu ko‘rsatkich 4, 5 va 6-variantlarda eng yuqori 17-18
dona bo‘g‘im oralig'i bo‘lib, bu ushbu ko‘chatlarning erta hosilga
kirish va yuqori generativ xususiyatga ega ekanligidan dalolat
beradi.

XULOSA VA TAKLIFLAR

Olib borilgan biometrik tahlillar xulosasiga ko‘ra, yuqori tanali
limon ko‘chatlari orasida 4, 5 va 6-variantlar vegetativ o'sish
kuchi, barg assimilyatsiya yuzasining kengligi hamda generativ
organlarning yugori joylashuv zichligi bilan boshqa variantlardan
ustun ekanligi aniglandi. Yuqori ko‘rsatkichlar 6-variantda umumiy
barg sathi yuzasi -194,2 sm? va vegetativ novdalar uzunligi
178 sm ni tashkil etib, ushbu ko‘rsatkichlar kelgusida limon
plantatsiyalaridan yuqori va sifatli hosil olishda muhim ahamiyatga
ega bo'lib xizmat qiladi.

—2023.-T.13. = Ne. 9. - C. 1720.

science. —2024. —T. 15. — C. 1421734.

of graft union //Agriculture. — 2022. — T. 12. — Ne. 1. — C. 76.
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Tepmesckuin rocyaapCBEHHbIN YHUBEPCUTET MHXEHEPUN U arpOTEXHONOTNIA

Annomayus. B cmamee npugodumcs 3KkChepuMeHmantvlii Mamepuan NOCsSW,eHHbIU U3YUeHUIO 6IUSHUSL CXeM pa3mel)e-
Husl depeees nepcuka 6 cady Ha Kauecmeo OCBeUeHHOCMU PA3NUYHbIX Udcmell KPOHbl C Yelio ONMUMU3ayuUu pasmeueHusl
pacmenull 8 cadax UHMeHCUBHO20 Mund.

Hccnedosanusmu nposedennvimu Hamu 6 2022-2024 zodax e Tepmesckuti uHcmumym azpomexHonozuti U UHHO8AYUOHHO-
20 passumus ¢ copmom nepcuka Hekmapun scenmetii Ha cnabopocnom nodsoe BBA-1 svissunu cywjecmeeHHble pasiuuus 6
nocmynieHuu 8 Kpory depeged homoakmueHoli CoNHeuHol paduayuu é ces3u ¢ cxemamu pasmewjerus depeses. Bonuie ecezo
conneunozo ceema — 90 meic. OKC, 8 8eCeHHe-1emHuULl nepuod nocmynaem 6 mexcdypads cada. B uenmpantyro uacm kpoHul
om 72,0-104,7 muic. nokc, mexcdy depesamu 6 pady 69,6-93,9 moic.nokc.

U3 usyuennbix cxem pasmeujenus depees Gonule 8cezo COMHEUHOU omoakmueHoli paduayuu nocmynaem K pacmeHusm
npu paspexcennoli cxeme om 86,5 do 104,7 moic.niokc. Takyio zycmomy pasmeujenus cnedyem paccmampusam Kak onpeoe-
JISIOUYIO NPU 8bIPAUUBAHUU NEPCUKA NO UHMEHCUBHOU MEXHON02UU.

Knrouessie cnosa: nepcuk, cad, conneunas paduayus, JHOKC, CXemd, KpoHd, mexcdypsde, oceeujeHHocm, pocm, opmu-
poska.

Abstract. The article presents experimental material devoted to the study of the influence of peach tree placement patterns
in the garden on the quality of illumination of various parts of the crown in order to optimize the placement of plants in
intensive gardens.

Our research conducted in 2021-2023 at the Termez Institute of Agrotechnology and Innovative Development with the
Nectarine Yellow peach variety on a dwarf rootstock VVA-1 revealed significant differences in the flow of photoactive solar
radiation into the tree crown due to tree placement patterns. Most of the sunlight - 90 thousand lux, in the spring-summer
period comes between the rows of the garden. In the central part of the crown from 72.0-104.7 thousand lux, between trees in
a row 69.6-93.9 thousand lux.

Of the studied tree placement schemes, the greatest amount of solar photoactive radiation reaches plants with a sparse
scheme from 86.5 to 104.7 thousand lux. Such placement density should be considered as determining when growing peaches
using intensive technology.

Keywords: peach, garden, solar radiation, lux, scheme, crown, row spacing, illumination, growth, formation.

Annotatsiya. Maqolada intensiv tipdagi bog ‘larda o ‘simliklarni joylashtirishni optimallashtirish magqsadida shaftoli
daraxtlarini bog‘da joylashtirish sxemalarining daraxt tojining turli qismlaridagi yorug‘lik tushishi sifatiga ta’sirini
o ‘rganishga bag ‘ishlangan tajriba materiallari keltirilgan.

2022-2024-yillarda Termiz agrotexnologiyalar va innovatsion rivojlanish institutida past bo ‘yli VVA-1 payvandtagiga
ulangan “Nektarin jéntiy” shaftoli navi bilan olib borilgan tadqiqotlar natijasida daraxtlarni joylashtirish sxemalariga
qarab, daraxt tojiga tushadigan fotoaktiv quyosh radiatsiyasi miqdorida sezilarli farqlar aniglangan. Bahor-yoz davrida eng
ko ‘p quyosh nuri — 90 ming lyuks bog* qator oralariga tushgan. Tojning markaziy qismida ushbu ko ‘rsatkich 72,0-104,7
ming lyuksni, qatordagi daraxtlar orasida esa 69,6-93,9 ming lyuksni tashkil etgan.

O‘rganilgan daraxtlarni joylashtirish sxemalari orasida o ‘simliklarga eng ko‘p fotoaktiv quyosh radiatsiyasi siyrak
joylashtirish sxemasida tushgan bo ‘lib, bu ko ‘rsatkich 86,5-104,7 ming lyuksni tashkil etgan. Bunday joylashtirish zichligini
shaftolini intensiv texnologiya asosida yetishtirishda belgilovchi omil sifatida qarash lozim.

Kalit so ‘zlar: shaftoli, bog ‘, quyosh radiatsiyasi, lyuks, joylashtirish sxemasi, toj, qator oralig ‘i, yoritilganlik, o ‘sish, shakl
berish.

BBEOEHUE

MccnenoBaHusIMKM yyYeHbIX MOAOBOAOB YCTAHOBMEHO, YTO
MaKCUMarHO BO3MOXHOE NCMON30BaHNEe PaCTEHNAMM CONHEYHON
pagvauuy, nocTynatLLen Ha 3eMMi0 U Ha NMofoBble AepeBs
coctaenseT B cpegHeM 25-28%. Ha dotocuHTes pacteHusimm
ucnonayetcs 1-5% conHevHon aHeprum. (B.U.CeHnn, 1984).

BblcokM ypoBEH MCMON3oBaHUA COMMHEYHOW pajuauun B
NIOAOBOM Cafy MHTEHCUBHOIO Tuna obecrneymBaeTcs 3a cyeT
ObICTPOro OCBOEHMSI OTBOAMMOW NMOLWAAN NMUTAHUS U UHTEH-

CMBHOTO HapalyyBaHWsa MMCTOBOrO norora npu ynrnoTHEHHOM
pasmelLeHnn. B aTux ycnoBumsx ypoxanHOCT JepeBeB nepcuka
MOXeT [0CTMraT MakCMMariHOro YpOBHS 3a KOPOTKWM NEPWOA,.
(A.P.Pacynos, 1999).

CyliecTBeHHas 3aBWCMMOCT YCBOEHMS CBETOBOrO NMOTOKA
B 3aBVCUMOCTW OT BbICOTbI IEPEBEB W NIOWAAN pa3MeLLeHNs
obocHOBbIBaeT npeanockiniku 6onee NNOTHOrO pa3MeLLeHns
nepeses B cagy. (M.W.3ynyHckuin 1992).

Mepcuk sBnsieTcs cBeTONtOMBO KyNTYPOWR, YTO CBA3AHO C ero
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NPOUCXOXOEHVEM B TAaKOM €ro nepBM4HOM ouare cpopmoobpa-
30BaHusa 1 gomecTtudukaumm kak Kntam (U.C.lronosaHos, 1994).
lMNpu 3aryLueHnn y AepeBeB MOXET HAacTynuT BbICTpoe OTMUpaHne
3aTeHeHHbIX obpacTaloLLux BETBEN.

[epeBs nmetoLLye xopoLuee ocseLLeHne opMmpyioT nnogbl
KpacuBoWi okpacku 1 6onee BbICOKMMU BKYCOBbIMU Ka4eCcTBamm B
CpaBHeHUM € 3aTeHeHHbIMK. [1oaToMy AepeBs nepcyvika Heobxoam-
MO pasMeLLaT Ha XOPOLLO OCBELLEHHbIX MecTax, Npy 3TOM KPOHY
Heobxoanmo hopmupoBaTt Gonee paspexeHHO AN ny4liero
ocBelleHns Bcero pactenus (M.M.Wantan, 1989).

MATEPUWAIbI U METOAbI

Hay4yHble nccnegoBaHns Mo M3YYEHWIO BUSIHUS CXEM pas-
MeLLleHVs aepeBeB nepcuka B cagy nposogunuc B 2022-2024
rogax B TepmMesckuin MHCTUTYT arpOTEXHOMNOMNIA N MHHOBALIMOH-
HOro Pa3BUTUS.

B kauectBe 06bekTa nccnenoBaHus Gbin MCNON30BaH pario-
HUPOBaHHbIN B Y3bekucTaHe COpT nepcuka HekTapuH xenTbin
BbIpPaLLEHHbIN Ha cnabopociom BereTatMBHO PasMHOXaeMOM
noagoe BCI-1 (Kpbimckuii 5).

[epess B cagy 6binu BbiCaXeHbI N0 cxemam 6x4 metpa (KOH-
Tpon), 6x3, 6x2 1 6x1,5 metpa. B kaxaom BapuaHte yyeTHbIM
ABNANUC NAT AepeBeB. [TOBTOPHOCT onbiTa YeTbipexkpatHas. B
TeYeHvie Beretauym no BapuaHTaM pasmelLeHns 4epeBeB npo-
BOAMWIIM 3aMepbl OCBELLEHHOCTU PasNUYHbIX CTPYKTYPHBIX YacTen
pacTeHWI NCNON3ys MOPTaTVBHbIN NabopaTopHbIN NONAPUMETP.
HO-17 (H.LU.Enunees, 2019).

PE3YNTATbI U OBCYXXAEHUE

PaHee npoBefieHHble UCCneaoBaHNA C KynTypon nepcuka B
Y3bekucrtaHe nokasanu, 4to Kk 5-6 netHemy Bo3pacTy Aepess
NpaKTU4eCKM JOCTUratoT CBOEro MakcMmariHoro bmonoru4eckoro
noteHunana B MOpdonorMiyeckom pasBuTUN Haa3eMHOW U KOp-
HeBoW cucTeM. MNo3aTomy, B LIENSX MakCMMariHoro Ucnon3oBaHns
Bronornyeckoro NoTeHUmana pactTeHuin, 0cobeHHo, Npu 1x Bbl-
paLLvBaHNN NO MHTEHCUBHOW 3aryLeHHON cxeme pasmelLeHns
B Cafy OYeH BaXKHO MPaBUMHO UCMON30BaT 3KCMO3NLMIO pasme-
LeHnsa pacteHui. B aTom cnyyae ByayT obecneyeHa npaBunHbie
YCNOBUWS Pa3BUTUS PACTEHWI KaK B TOAMYHOM LMKNE pasBuUTKS,
Tak n oHToreHese. (O.H.Anekceesa, 1966).

Hay4Hble nccnenoBaHvs NpoBEAEHHbIE HAMK NoKasanu, YTo
He3aBMCKMO OT MAOTHOCTU pa3MeLleHns nepcuka B cagy Hau-
Gornwee KonnMyecTBO conHevHomn aHeprumn (PAP) noctynaet B
mexaypsaas — 108 Tbic. NoKC OoT 06Len MakCUManHowm neTHemn
120 TbIC. NtoKC, 4TO cocTasnset 98%. B LeHTpe KpoHbI YpoBEH
OCBELLEHHOCTH B CBA3M CO CXeMaMu NocaaKkvi JepeBeB MOXET [0-
cturat 88,6 TbiC. ntoke, mexaypsae — Ao 81,8 Tbic. MoKe unu co-
OTBETCTBEHHO 73,8 1 68,1% ot 06Luen nyyncton aHeprum (PAP).

Mo BapuaHTam cxem pa3MeLLeHns AepeBeB 1 UX MNOTHOCTU
Ha efvHWLEe nnowagn cafa nocTynneHne CONMHEYHOro CBeTa B
KPOHY AiepeBeB yBenu4mBaeTcs ot bonee paspexeHHoro k bonee
3aryLeHHon cxemam ¢ 72,0 oo 104,7 ThiC. NOKC, T.€. Ha 32,7 ThiC.
noKe nnm Ha 38,8% 6Gonwe (tabn.1).

B psagbl Mexay AepeBsimy nepcmka noctynaeT ot 69,6 fo
93,96 ThIC. NIOKC CONMHEYHON 3Heprum. Hanboniiee KonM4ecTso
TakoW SHeprnm NoCTynaeT K AepeBsaM B Py Npu cxemax nocagku
6,0x1,5 n 6,0x2,0 metpa — 93,6 1 86,6 TbiCc. nMokc nnn 78,2 n
60,0% ot o6Len AP (CONMHEYHON My4YUCTON IHEPrum).

B mexaypaas nepcukoBoro caga copT HektapuH xentbin
BbIPALLEHHOro Ha cnabopocnom BeretaTMBHO Pa3MHOXaeMOM
noasoe BBA-1 npoHukaeT npumMepHO OAMHaKOBOE KOMUYECTBO
CBETa He3aBMCMMO OT CXeMbl MOCaAKU AepeBeB B cady. JToT
KONMYeCTBEHHbIN Noka3aTen abnoTUYecKoro aKOMOrnMYecKoro
(hakTopa Mbl CBSI3bIBaEM C T€M, YTO MPOCTPAHCTBO B MeXAy-
psife B LLECTU NIeTHEM BO3pacTe KPOHOW AepeBEB Nepcumka eLulé
MOMHOCTIO HE OCBOEHO.

Mpy paccMoTpeHnn ypoBHSA OCBELLEHHOCTU AepeBeB npu
cB06OAHOM MHAMBMAYANHOM MPOU3PACTaHWN BbISBEHO, YTO
Mo reorpac4eCckoMy OTHOLLEHUIO K CTPaHam CBeTa YPOBEH OC-

BELLEHHOCTMN B KPOHE Obln MPUMEPHO TaKUM Xe Kak 1 JepeBsim
B cafy, BblpallyBaeMbIX NpY pa3nuyHbIX NIowaasx nuTaHus ot
9,0 0o 24,0 m2. OnbIT BbISIBUM, YTO 3a BEreTaLmio B pasnuyHble
4YacTu KpOoHbI AepeBa nocTtynaet B cpeaHeM no 92800 ntokc
CONHEYHOW SHEpruu.

Tabnuua 1

BnusiHne cxemMbl pa3mMelyeHus nepcuka copta HekrapuH
XenTbI B cagy Ha CTeneH OCBELLEeHHOCTM rabutyca KpoHbl
(cpepHee no reorpadnyecKomy NOSOXEHUIO YacTen
KPOHBbI), 2022-2024 roab!

OcBeeHHocT
Cxema
MOCAIKH LS B psy B MeXKAypsiae
KPOHBI
JiepeBeB, M.
JIIOKC % JIOKC % JIIOKC %
6x4 72000 | 60,6 | 69600 | 58,5 |108,000] 90,0
6x3 86160 | 72,5 | 77520 | 65,4 | 108100 | 90,0
6x2 91680 | 78,6 | 86520 | 73,2 | 108150 | 90,0
6x1,5 104760 | 88,4 | 93960 | 79,5 | 108210 | 90,0
Cpemeeno | garng | 747 | 81800 | 69.6 | 108000 | 90,0
BapI/IaHTaM
HCP,, 3120 | - | 6340 | - | 0,13 -

MpumeyvaHue: pacyemsl npusedeHbl om nonHol ®AP Ha
omkpbimou nnowadu onbimHo20 y4acmka — 120 mbic. fHKc.

Ecnun paccmartpusaT 9TOT 9KONMOTMYECKU (DaKTop B CBA3M
C YPOBHEM OCBELLEHHOCTW KPOHbI MO OTHOLIEHWIO K CTpaHam
CBETa, TO 3[€eC BbIABMATCA OnpeaeneHHble pasnuyus. bonwe
BCEro COMHEYHOW SHEeprum nocTynaeTt B KPOHY AepeBa C KXKHOM
1 3anagHow ctopoHbl — 97100 1 91200 nroke, BocTodHomn 88100,
ceBepHon — 75050 ntoke. B KpoHy mexay aepeBsmu B psgy no-
CTyMaeT HECKOIMKO MEHLLIE CBETOBOro NoToka conHua ot 73900 go
89920 ntoKc, € TOMN xe TeHOEHLUMER, YTO U B LIEHTP KPOHbI (Tabn. 2)
Tabnuuya 2

YpoBeHb OCBELLEHHOCTU Pa3finYHbIX YacTel KPOHbI

nepcuka copta HektapuH XenTbii BbipaliuBaeMoro

Ha nogBoe BBA-1 B cBAi3u ¢ Ux reorpacpmyeckum
pacnonoxeHueM, 2022-2024 rogbl

OcBeleHHOCT YacTeil KPOHbI
IKCHO3UI U B LIEHTpe B pay B MeATYpATe
JepeBeB KPOHBI
Joke | % | Joke | % | Jwoke | %
Bocrounas 88100 | 73,3 | 87320 | 72,7 | 110020 | 91,6
TOxHast 97110 | 80,8 | 89920 | 74,9 | 120090 | 100,0
3anazHas 91200 | 75,8 | 89230 | 74,2 | 115170 | 95,8
CesepHast 75050 | 62,5 | 73900 | 61,5 | 85550 | 70,8
Cpemaeeno | ga6s | 731 | 85002 | 70,8 | 107707 | 89,5
30HaM KPOHBI
HCP,, 5120 2100 10020

3HauuTenHo Gonuwe GbiBaeT OCBELLEHO MexXaypsaHoe npo-
CcTpaHCTBO AepeBeB B cagy- Ao 120090 niwokc. NonyyeHHble
3KCnepuMeHTarnHble JaHHbIe N0 0COBEHHOCTAM OCBELLEHHOCTU
KPOHbI flepeBeB B cafly AOMKHbI ObIT NpaBUMHO MCMOM30BaHbl
npW ONTUMM3aLMM CXEM pasMELLEHNS Nepcyka B cagy, BblpaLlm-
BaeMbIX N0 MHTEHCUBHOWN TEXHOMOMMW.

BbIBOAbI:

Mpw BbIpawyBaHnM nepcrka B ycnosusix CypxaHaapyHCKon
obnacTtu B KpOHY OTAENHOTO AepeBa B BECEHHE — NETHUI Nepuos,
nocTynaet B cpegHem 87865 ntoKc CONHEYHOro CBeTa, U3 HUX B
1oXHyt0 YyacT — 97110, 3anagHyt-91200, BocTouHyto - 88100,
ceBepHyto — 75050 ntokc, YTo SIBNSETCS BeCMa [OCTaTOuHON Ans
HaKOMMeHUs pacTEHWSIMM NNACTUYECKUX BELLECTB UCMON3yeMblX
UMW ANS 3aKNagky B HaA3EMHON YacTy reHepaTUBHbIX NOBeros .

YpOBEH COMHEYHOWN SHEPTUN MOCTYNAIOLLMIA B KPOHY AepeBeB
nepcuka, BbipalyMBaeMoro Ha crnabopocnom BereTaTMBHO pas-
MHOXaemoMm nofsoe BBA-1, npu pa3nuyHbix cxemax pasmeLe-
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HWSI U NNOTHOCTU NOCafKM AEepPEBEB MOKa3bIBaET, YTO Goree
KONIM4eCTBO COJIHEYHOro cBeTa NoCTynaeT B KPOHY NMpu cxemax
nocagaku 6,0x2,0 metpa n 6,0x1,5 metpa — ot 91690 go 104,760
ThIC. ntokc. [Npu 6onee paspexeHHoOM NocaaKke YpOBEH OCBELLEH-
HOCTM cHUXaeTcs Ha 29,5%, 4To 0bbsicHAeTCs GonwnM 0ObeMOoM
KpOHbI AepeBEB.

B uensix makcumanHoro Mcnon3oBaHus Gruonornyeckoro no-
TeHumana nepcuka copta Jlona, npu BblpalLlMBaHUM MO MHTEHCUB-
HOW TEXHOMOTMK, pacTeHNs criegyeT pa3mMeLLaT B cagy Nno cxeme
6,0x2,0 meTpa ¢ rycToTow CTOSIHUSI Ha eAnHULEe nnowaamn Ao 833
LUTYK, NPV KOTOPOW YPOBEH CONHEYHOW POTOAKTUBHON paguaumm
AOCTUraeT MakcumanHoro yposHst — 91680 ntokc.

ykoBa AyHuka, 1989.- 256 c.
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IN VITRO USULIDA KO‘PAYTIRILGAN QULUPNAY NAVLARINING
ISSIQXONA SHAROITIGA MOSLASHISHI VA MAHSULDORLIGINI

QIYOSIY BAHOLASH KO‘RSATKICHLARI
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Annotatsiya. Maqolada in vitro usulida mikro-klonal ko ‘paytirilgan qulupnay (Fragaria *x ananassa Duch.) navlarining
issigxona sharoitidagi morfo-biometrik rivojlanishi, ko ‘chat sifati va mahsuldorligi qiyosiy baholandi. Tadqiqotlarda
«Yoqut», «Tong ifori» (standart), K-83 va M-11 nav hamda liniyalarining o ‘simlik bo‘yi, barglar va novdalar soni, bo ‘g ‘iz
diametri, ildiz tizimining rivojlanishi, standart ko ‘chatlar chiqishi hamda mahsuldorlik ko ‘rsatkichlari tahlil gilindi. Tadqgiqot
natijalariga ko ‘ra, «Yoqut» navi morfo-biometrik belgilari, ko ‘chat sifati va mahsuldorligi bo ‘yicha boshqa navlarga nisbatan
yuqori ko ‘rsatkichlarni namoyon etib, issigxona sharoitida yuqori sifatli boshlang ‘ich ko ‘chat materialini yetishtirish uchun
istigbolli nav ekanligi aniglandi.

Kalit so‘zlar: qulupnay, Fragaria x ananassa Duch., in vitro, mikro-klonal ko ‘paytirish, issigxona, morfo-biometrik
ko ‘rsatkichlar, ko ‘chat sifati, ildiz tizimi, hosildorlik, «Yoqut» navi.

Annomauus. B cmamve npoeedena cpasHumenvHas oyeHka mopgo-buomempuueckozo passumus, kauecmea paccaodvl u
yposxcatinocmu copmoe 3emnsruxu (Fragaria x ananassa Duch.), pasmHostcenHbix MemodoM in Vitro 8 yCro8usx menauybl.
B uccnedosanusix npoaranusuposarvl nokasamenu 8blComvl pacmeHutl, Koauuecmea aucmoes u nobezos, duamempa Kop-
Heeoll wieliku, passumus KopHesoll cucmeml, 8bixoda cmandapmuoti paccadst u ypoxcatinocmu copmoe u nunuii «Exym»,
«Towuz upopu» (cmandapm), K-83 u M-11. ITo pesynsmamam uccnedosanuii ycmatnoenero, umo copm «Exym» npesocxodun
ocmanvhble 06pasysbl N0 Mopgo-6uomempuieckum noKazamensm, Kauecmay paccadvl u ypoxrcaiHocmu, 4mo ceudemens-
cmeyem o e20 nepcnekmugHocmu 0711 NPOU3800CIMBA BbICOKOKAUECMBEHHO20 UCXOOH020 NOCAJOUHO20 MAMEPUANA 8 YCI08USX
3AWUWEHHO20 2pyHMA.

Kntouessie cnoea: semnanuxa, Fragaria x ananassa Duch., in vitro, MuxpokaioHanvbHoe pasmHoxcenue, meniuyd, mopgo-
GuoMempuueckue noKaamenu, Kauecmeo paccabl, KOpHesas cucmema, ypoxcaiinocms, copm «Exym».

Abstract. This study presents a comparative evaluation of the morpho-biometric characteristics, seedling quality, and
productivity of in vitro-propagated strawberry (Fragaria * ananassa Duch.) cultivars under greenhouse conditions. The
plant height, number of leaves and shoots, crown diameter; root system development, percentage of standard seedlings, and
yield of the ‘Yoqut’, “Tong Ifori’ (standard), K-83, and M-11 cultivars and lines were evaluated. The results demonstrated that
the ‘Yoqut’ cultivar exhibited superior morpho-biometric traits, seedling quality, and productivity compared with the other
cultivars, indicating its high potential for producing high-quality disease-free planting material under protected cultivation.

Keywords: strawberry, Fragaria * ananassa Duch., in vitro, micropropagation, greenhouse, morpho-biometric traits,
seedling quality, root system, yield, ‘Yoqut’ variety.
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KIRISH

Qulupnay (Fragaria * ananassa Duch.) yuqori ozigaviy giymati,
vitaminlar, organik kislotalar, antioksidantlar va boshga biologik
faol moddalarga boyligi bilan dunyoda eng keng targalgan
rezavor ekinlardan biri hisoblanadi. Keyingi yillarda issigxona
qulupnaychiligining jadal rivojlanishi yuqori sifatli, viruslardan
holi va genetik jihatdan bir xil boshlang‘ich ko‘chat materiallariga
bo‘lgan talabni yanada oshirmogda. Shu munosabat bilan mikro-
klonal ko‘paytirish texnologiyalari asosida olingan ko‘chatlarning
issigxona sharoitiga moslashishi, o'sishi va mahsuldorligini
baholash muhim ilmiy va amaliy ahamiyat kasb etmoqda [1, 4].

Hozirgi kunda in vitro usulida mikro-klonal ko‘paytirish
qulupnayning yugqori sifatli boshlang‘ich ko‘chatlarini gisqa
muddatda olishning eng samarali biotexnologik usullaridan biri
hisoblanadi. Biroq laboratoriya sharoitida olingan o‘simliklarning
keyingi o'sish va rivojlanishi, morfo-biometrik xususiyatlari, ildiz
tizimining shakllanishi hamda mahsuldorligi navning biologik
xususiyatlariga bog'‘liq holda turlicha namoyon bo‘ladi. Shu
sababli mikro-klonal ko‘paytirilgan ko‘chatlarning issigxona
sharoitidagi morfologik va xofjalik jihatdan gimmatli belgilarini
giyosiy baholash muhim ahamiyatga ega [2, 3, 6].

Mikro-klonal ko‘paytirishdan keyin ko‘chatlarning tashqi
muhitga moslashishi ularning hayotiyligi, morfo-biometrik
rivojlanishi, standart ko‘chatlar chigishi va keyingi mahsuldorligiga
bevosita ta’sir ko‘rsatadi. Shuning uchun issigxona sharoitida
o'simlik bo'yi, barglar va novdalar soni, bo‘g‘iz diametri, ildiz tizimi
rivojlanishi hamda mahsuldorlik kabi ko‘rsatkichlarni baholash
istigbolli navlarni tanlashning muhim mezonlaridan biri hisoblanadi
[5,7,8].

Mazkur tadgiqgotning magsadi in vitro usulida mikro-klonal
ko'paytirilgan «Yoqut», «Tong ifori» (standart), K-83 va M-11
qulupnay nav hamda liniyalarining issigxona sharoitidagi morfo-
biometrik rivojlanishi, ko‘chat sifati va mahsuldorligini giyosiy
baholash hamda istigbolli navni aniglashdan iborat.

MATERIALLAR VA USULLAR

Tadqiqotlar 2025-2026 yillarda Sabzavot, poliz ekinlari va
kartoshkachilik ilmiy-tadgigot instituti Biotexnologiya laboratoriyasi
hamda tajriba issigxonasida olib borildi. Tadgiqot ob’ekti sifatida
in vitro usulida mikro-klonal ko‘paytirilgan «Yoqut», «Tong ifori»
(standart), K-83 va M-11 qulupnay nav hamda liniyalari tanlandi.

Laboratoriya sharoitida olingan regenerant o'simliklar
adaptatsiya bosqichidan o‘tkazilib, issigxona sharoitiga ko‘chirildi.
Tadgiqotlar davomida o‘simlik bo'‘yi, barglar va novdalar
soni, bo‘g‘iz diametri, ildiz uzunligi, ildizlar soni, ildiz va yer
ustki gismining massasi, standart ko‘chatlar chigishi hamda
mahsuldorlik ko‘rsatkichlari aniglandi.

Olingan natijalarga matematik-statistik ishlov berishda B.A.
Dospexovning «MeToavka nonesoro onbita» qo‘llanmasidan
foydalanildi. Morfo-biometrik ko‘rsatkichlar va mahsuldorlikni
baholashda qulupnay bo‘yicha gabul qilingan biometrik tadgigot
usullari hamda in vitro o'simliklarini adaptatsiya gilish bo'yicha
umume’tirof etilgan metodikalar asos qilib olindi [6, 8, 9].

NATIJALAR VA MUNOZARA

Issigxona sharoitida in vitro usulida mikro-klonal ko‘paytirilgan
qulupnay navlarining o'sishi, rivojlanishi va mahsuldorligini
baholash magsadida ularning morfo-biometrik hamda xojalik

jihatdan gimmatli belgilari giyosiy o‘rganildi. Tadgigotlar davomida
o'simlik bo'yi, barglar va novdalar soni, bo'g‘iz diametri, ildiz
tizimining rivojlanishi, ko‘chat sifati hamda mahsuldorlik
ko‘rsatkichlari aniglanib, navlarning issigxona sharoitiga
moslashish darajasi baholandi.

1-jadval ma’lumotlariga ko'ra, mikro-klonal ko‘paytirishdan
keyin o'simliklarning morfo-biometrik rivojlanish darajasi nav
xususiyatlariga garab farglanganligi aniglandi. O‘rganilgan
navlar ichida eng yuqori ko‘rsatkichlar «Yoqut» navida gqayd
etildi. Mazkur navda o‘simlik bo‘yi 20,1 sm, barglar soni 9,2
dona, novdalar soni 3,6 dona, bo‘g‘iz diametri 12,6 mm va ildiz
uzunligi 13,7 sm ni tashkil gildi. O‘simliklarning umumiy holati 5
ballik baholash tizimi bo‘yicha 4,9 ballga teng bo'lib, bu uning
issigxona sharoitiga yaxshi moslashganligini hamda yuqori o‘sish
energiyasiga ega ekanligini ko‘rsatdi.

Standart «Tong ifori» navida ham yuqori morfo-biometrik
ko‘rsatkichlar gayd etildi. Unda o'simlik bo'yi 19,7 sm, barglar
soni 8,8 dona, novdalar soni 3,3 dona, bo‘g‘iz diametri 12,0 mm
va ildiz uzunligi 13,5 sm ni tashkil qildi. Barcha ko‘rsatkichlar
bo‘yicha ushbu nav «Yoqut» naviga yaqin natijalarni namoyon
etgan bo'lsa-da, ayrim belgilar bo‘yicha biroz past ko'rsatkichlar
kuzatildi.

K-83 va M-11 liniyalarida o'simliklarning morfologik rivojlanishi
nisbatan sustroq kechganligi kuzatildi. Jumladan, K-83 liniyasida
o'simlik bo'yi 17,2 sm, barglar soni 7,9 dona, novdalar soni 2,9
dona, bo‘g‘iz diametri 11,1 mm va ildiz uzunligi 11,9 sm ni tashkil
qildi. M-11 liniyasida ushbu ko‘rsatkichlar mos ravishda 16,8 sm,
7,4 dona, 2,7 dona, 10,8 mm va 11,2 sm bo'ldi. O'simliklarning
umumiy holati bo‘'yicha baholash natijalari ham mos ravishda 4,6
va 4,4 ballni tashkil etdi.

Barglar soni va barg apparatining yaxshi rivojlanganligi fo-
tosintez jarayonlarining yuqori darajada kechishini ta’minlaydi.
Shuningdek, novdalar sonining ko‘pligi keyingi generativ organ-
lar shakllanishi hamda mahsuldorlikning oshishi uchun muhim
ahamiyatga ega. Bo‘g‘iz diametrining yirik bo'lishi esa o'simlikning
fiziologik bargarorligi va tashgi muhit omillariga chidamliligini oshi-
radi. lldiz tizimining yaxshi rivojlanganligi ko‘chatlarning issigxona
sharoitiga tez moslashishi, suv va mineral ozuga elementlarini
samarali o‘zlashtirishi hamda keyingi o'sish bosgichlarida yugori
mahsuldorlikni ta’'minlovchi asosiy omillardan biri hisoblanadi.

Umuman olganda, birinchi jadval natijalari mikro-klonal
ko‘paytirishdan keyin «Yoqut» navi barcha asosiy morfo-biometrik
ko‘rsatkichlar bo‘yicha ustunlik gilganligini va uning biologik xusu-
siyatlari in vitro jarayonidan keyin ham to‘liq saglanib golganligini
ko‘rsatdi.

In vitro usulida mikro-klonal ko'paytirilgan qulupnay navlarining
ko‘chat sifati va mahsuldorlik ko‘rsatkichlari 2-jadval ma’lumotlari
asosida tahlil qilindi.

Tahlil natijalariga ko‘ra, ildiz tizimining rivojlanganligi, ildiz
va er ustki gismining biomassasi, standart ko‘chatlar chigishi
hamda mahsuldorlik bo'yicha ham «Yoqut» navi yugori natijalarni
namoyon etdi. Mazkur navda ildizlar soni o‘rtacha 13,4 donani,
ildiz massasi 5,3 g ni, er ustki massasi 20,2 g ni tashkil gildi.
Standart ko‘chatlar chigishi 97,5 % ga etganligi ushbu navda
mikro-klonal ko‘paytirish jarayoni yuqori samaradorlik bilan
amalga oshirilganligini ko‘rsatadi.

1-jadval

In vitro usulida ko‘paytirilgan qulupnay navlarining issigxona sharoitidagi morfo-biometrik ko‘rsatkichlari
(2025-2026 yy.)

Navy O¢simlik bo‘yi, Barglar soni, Novdalar soni, Bo‘g‘iz diametri, Ildiz uzunligi, Baholash,
sm dona dona mm sm ball
Yoqut 20,1 9,2 3,6 12,6 13,7 49
Tong ifori (st.) 19,7 8,8 33 12,0 13,5 48
K-83 17,2 7,9 2,9 11,1 11,9 4,6
M-11 16,8 7,4 2,7 10,8 11,2 4.4
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In vitro usulida ko‘paytirilgan qulupnay navlarining ko‘chat sifati va mahsuldorlik ko‘rsatkichlari (2025-2026 yi{fdval
Nav Ildizlar soni, Ildiz massasi, Yer ustki massasi, Standart ko‘chatlar chiqishi, Hosildorlik,
dona g g % kg/m?*
Yoqut 13,4 5,3 20,2 97,5 2,72
Tong ifori (st.) 13,1 5,2 19,4 97,0 2,05
K-83 11,7 44 17,8 93,0 2,24
M-11 10,9 4,1 16,9 91,0 2,18
EKMFos - - - - 0,16
Sx, % - - - - 2,5

Standart «Tong ifori» navida ildizlar soni 13,1 dona, ildiz mas-
sasi 5,2 g, er ustki massasi 19,4 g va standart ko‘chatlar chigishi
97,0 % ni tashkil qildi. Bu natijalar ham yuqori baholangan bo‘lsa-
da, deyarli barcha ko‘rsatkichlar bo‘yicha «Yoqut» navidan biroz
past bo‘lganligi kuzatildi.

K-83 va M-11 liniyalarida ildiz tizimi va er ustki gismining
rivojlanishi boshga navlarga nisbatan pastroqg bo‘ldi. K-83 liniyasi-
da ildizlar soni 11,7 dona, ildiz massasi 4,4 g, er ustki massasi
17,8 g va standart ko‘chatlar chigishi 93,0 % ni tashkil etdi. M-11
liniyasida esa ushbu ko‘rsatkichlar mos ravishda 10,9 dona, 4,1
g, 16,9 g va 91,0 % bo'ldi. Bu esa mazkur liniyalarda adaptatsiya
jarayoni nisbatan sekin kechganligini ko‘rsatadi.

Mahsuldorlik ko‘rsatkichlari tahlili ham navlar o‘rtasida
muayyan farglar mavjudligini ko‘rsatdi. Eng yugori mahsuldor-
lik «Yoqut» navida qayd qilinib, 2,72 kg/m? ni tashkil gildi. Bu
ko‘rsatkich standart «Tong ifori» navidagi 2,05 kg/m? dan 0,67
kg/m? yoki 32,7 % yuqori bo‘ldi. K-83 va M-11 liniyalarida mah-
suldorlik mos ravishda 2,24 va 2,18 kg/m? ni tashkil etdi. Ushbu
natijalar K-83 va M-11 liniyalarining mahsuldorligi standart
navdan yugori bo‘lganligini, ammo «Yoqut» naviga nisbatan
pastligini ko‘rsatdi.

Tajriba natijalarining ishonchliligi statistik tahlil orgali baholandi.
Mahsuldorlik bo‘yicha EKMFoes giymati 0,16 kg/m? ni, variatsiya
koeffiuienti (Sx) esa 2,5 % ni tashkil gildi. Bu ko'rsatkichlar navlar
o‘rtasida aniglangan farqlar statistik jihatdan ishonchli ekanligini
hamda tadgigot natijalarining yuqori aniglik bilan olinganligini
tasdiglaydi.

Umuman olganda, olib borilgan tadgiqotlar natijalari in vitro
usulida mikro-klonal ko‘paytirilgan qulupnay navlarining issig-
xona sharoitida muvaffagiyatli o'sishi va rivojlanishini ko‘rsatdi.
Morfo-biometrik ko‘rsatkichlar, ko‘chat sifati va mahsuldorlik
bo'yicha «Yoqut» navi boshqga nav va liniyalarga nisbatan ustun-

lik gildi. Bu mazkur navning yuqori biologik potenuialga ega
ekanligini, mikro-klonal ko‘paytirishdan keyin gimmatli xo‘jalik
belgilari saglanib golishini hamda uni viruslardan holi boshlang‘ich
ko'chat materialini etishtirish va issigxona qulupnaychiligiga keng
joriy etish uchun istigbolli nav sifatida tavsiya etish mumkinligini
ko‘rsatadi.

XULOSALAR

In vitro usulida mikro-klonal ko'paytiriigan qulupnay navlari
issigxona sharoitida muvaffagiyatli adaptatsiyalanib, ularning
morfo-biometrik ko'rsatkichlari navning biologik xususiyatlariga
bog'lig holda shakllanishi aniglandi.

Morfo-biometrik tahlillar natijasiga ko‘ra, «Yoqut» navi o‘simlik
bo'yi (20,1 sm), barglar soni (9,2 dona), novdalar soni (3,6 dona),
bo‘g‘iz diametri (12,6 mm), ildiz uzunligi (13,7 sm) va umumiy
baholash ko'rsatkichi (4,9 ball) bo‘yicha boshqga nav va liniyalarga
nisbatan yuqori natijalarni namoyon etdi.

Ko'‘chat sifati bo‘yicha «Yoqut» navida ildizlar soni 13,4 dona,
ildiz massasi 5,3 g, er ustki massasi 20,2 g hamda standart
ko‘chatlar chigishi 97,5 % ni tashkil etdi. Bu ko‘rsatkichlar mazkur
navning yuqori hayotiylikka va issigxona sharoitiga yaxshi
moslashish qobiliyatiga ega ekanligini tasdigladi.

Ofrganilgan navlar orasida eng yuqori mahsuldorlik «Yoqut»
navida gayd etilib, 2,72 kg/m? ni tashkil gildi. Bu ko‘rsatkich
standart «Tong ifori» navidan 0,67 kg/m? yuqori bo‘lib, mikro-
klonal ko‘paytirishdan keyin ham navning yuqori mahsuldorlik
salohiyati saglanib golganligini ko‘rsatdi.

Olib borilgan tadgiqotlar natijalariga asosan, in vitro usulida
mikro-klonal ko‘paytiriigan «Yoqut» navi morfo-biometrik
rivojlanishi, ko‘chat sifati va mahsuldorligi bo‘yicha eng istigbolli
nav sifatida baholandi hamda uni viruslardan holi boshlang’‘ich
ko‘chat materialini etishtirish va issigxona qulupnaychiligi
amaliyotiga keng joriy etish tavsiya etiladi.
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Annotatsiya. Ushbu maqolada maymunjonning Natchez hamda Tripl Kroun navlarini yarim yog ‘ochlashgan

qalamchalarning ko ‘paytirish texnologiyasi

tadqiq qilingan.

Tadqiqotning asosiy maqsadi mahalliy sharoitda

qalamchalarning ko ‘karuvchanligi va ko ‘chat chigish migdoriga turli ekish sxemalari hamda imk (indol moy kislotasi)
stimulyatori konsentratsiyalarining ta’sirini aniqlashdan iborat bo ‘Idi.

Kalit so‘zlar: intensiv bog ‘dorchilik, klonal payvandtag, yog ‘ochlashgan qalamcha, IMK (indol moy kislotasi), ekish
sxemasi, regeneratsiya, kallus hosil bo ‘lishi, ko ‘karuvchanlik darajasi.

Abstract. This article investigates the technology for propagating the Natchez and Triple Crown apricot varieties from semi-
wooded cuttings. The main goal of the study was to determine the influence of various planting schemes and concentrations of
the stimulant icm (indolic fatty acid) on the germination of cuttings and seedling germination under local conditions.

Keywords: intensive horticulture, clonal rootstock, lignified cuttings, IMA (indolic fatty acid), planting scheme,

regeneration, callus formation, germination rate.

AnHomayus. B dannoli cmamoe uccnedosana mexHono2us pasmHOHCEHUS NONYOPeBECHEBUIUX UEPEHKO8 COPIMO8 eHCe8UKU
Natchez u Triple Crown. OchogHas yenb uccnedoganus 3akaouanlace 6 onpedeseHuu enUsHUS PasiuiHblX cXeM nocaoku u
KOHYeHmpatsiu cmumynsimopa uxm (UHO0N080U HCUPHOLL KUCIOMbL) HA BCXOHCECMb UEPEHKO8 U 8bIXO0 8CX0008 8 MECMHbBIX

ycnosusx.

Knrouessle cnoea: unmercusHoe cadosodcmeo, KJI0OHAIbHbLL N0d8oll, o0pesecHesuiutl uepenok, UMK (undonoeas macnsa-
Has Kucaoma), cxema nocadku, pezeHepatsis, 06pasosanue Kaunycd, CeneHb 8CXOHCeCmu.

KIRISH

Maymunjon-Yejevika (Rubus frutucosus)-ra’noguldoshlar
oilasi rubus turkimiga mansub ko‘p yillik chala buta, rezavor
meva. Maymunjonning 1350 dan ortik yovvoyi turi bo‘lib,
Yevroosiyoning mo‘tadil va subtropik mintagalarida keng
targalgan. Maymunjonning madaniy navlari oddiy yoki qizil
(R.idaeus), dag‘al tukli yoki amerika xo‘jag‘at (R.strigosus) g‘arbi
yoki maymunjonsimon xo‘jag‘at. (R.occidentalis) va boshqa turlari
uchraydi. O‘rta Osiyo, Sharqi sibir, Uzoq Sharq, AQSh va Yevropa
mamlakatlarida o'stiriladi. lldizi ko'p yillik, poyasi ikki yillik. Butasi
balandligi 3-10 m. barglari to‘q patsimon, murakkab, ketma-ket
joylashgan. Gullari ikki jinsli, o‘zidan changlatadi. Mevasi qora,
ba’'zan pushti. O‘zbekistonda may oxiri-iyun, boshidan pisha
boshlaydi, navlari avgustning 2-yarmida meva tugadi, 100
gr mahsulot uchun ozuqaviy giymati energiya giymati 43 kkal
180 kJ. Mevasi tarkibida suv 88.15, ogsillar 1.39, yog'lar 0,49,
uglevodlar 9.61 shakar, 4.88 xun tolasi (kletchatka) 5.3 grammni
tashkil etadi. Vitaminlardan B guruhi vitaminlari, karotin, 28 mkg
Askorbin kislotasi (vit. C ), 21 mg tokoferol 1,17 mg (vit. Ye ), K
20 mkg vitamini hamda xushbo‘y moddalar mavjud.

Yuqoridagilarni inobatga olib, maymunjon navlarining xo‘jalik-
biologik hususiyatlarini o'rganish asosida, o'zini 0‘zi changlovchi,
o‘g'itlar ta’sirida yuqori xosildor navlarning ko‘chatlarni ko‘paytirish
va ishlab chigarishga tadbiq etish dolzarb masalalardan biri
hisoblanadi.

Jahon va mahalliy olimlarning tadgiqotlariga ko'ra, rezavor
meva ekinlarini galamchalardan ko‘paytirish igtisodiy jihatdan
samarali usul hisoblanadi. Boshqgalarning tadgiqotlari (Busby
va Himelrick, 1999) yoz faslida olingan tikansiz maymunjonning

yumshoq yog‘och tuman ostida ildiz otishi mumkinligini ko'rsatdi.
«Siskiyou» gattiq yog‘och galamchalarining yuqori foizi vaqti-
vaqti bilan tuman tushmasdan yopiq tizimda ildiz otadi. «Triple
Crown» galamchalari yopiq tizimda ildiz otgan. Ikkala navda ham
novdalarning o'sishi bir va ikki bo‘g‘inli galamchalarning yuqori
foizida sodir bo‘ldi. Auksin bilan ishlov berish ildiz otishni biroz
yaxshilashi mumkin (Busby va Himelrick, 1999;) [2]
MATERIALLAR VA USLUBLAR

Olib borilgan tadqgiqotlar Tarasenko M.T. “HoBas TexHonorus
3eneHoro YepeHkoBaHus” 1991.[1] uslubiy go'llanmasi asosida
o‘tkazildi

Olib borilgan tadgiqot natijalari shuni ko‘rsatadiki,
maymunjonning Natchez va Tripl kroun navlarining turli ekish
sxemalari yarim yog‘ochlashgan galamchalarning ko‘karuvchanligi
hamda ko‘chat chigishiga sezilarli ta’sir ko'rsatgan. Tajribada
maymunjonning Blek djem va Tirpl kroun navlarining uch xil ekish
sxemasida (7x7 sm, 7x5 sm, 10x5 sm) va IMK stimulyatorining
(75 mg/l) konsentratsida sinovdan o‘tkazildi.

Tajriba sun’iy tuman hosil giluvchi inshootda, substrat sifatida
daryo qumi, ildiz hosil gilish stimulyatori sifatida IMK preparati
go'llanilgan holda olib borildi. Tadgiqotda maymunjonning Natchez
va Triple Crown navlarining yarim yog‘ochlashgan galamchalari
7x5 sm, 7x7 sm, 10x5 sm va 10x7 sm ekish sxemalarida
ildizlanish xususiyatlari baholandi. Har bir variantda 1000 tadan
galamcha ekilib, kallus hosil bo'lishi, ildiz chigishi, to'liq ildiz tizimi
shakllanishi hamda standart ko‘chat chigimi aniglandi.

NATIJALAR VA MUNOZARA

Tajriba natijalari ekish sxemasi yarim yog‘ochlashgan

galamchalarning regeneratsiya jarayonlariga sezilarli ta’sir
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1-jadval
Maymunjon galamchalarining ildiz otish ko‘rsatkichlari
q Ekilgan qalamchalar Kallus hosil qilish Ildiz hosil Ildiz to‘liq Ko‘chat
Navlar Variantlar . . P S
soni davomiyligi, kun bo‘lgan kun shakllangan kun chiqimi
7x5 sm, st 1000 16.8 28.8 41.6 652
7x7 sm, 1000 16.2 27.6 38.1 714
Natchez
10x5 sm 1000 14.7 25.4 37.9 876
10x7 sm 1000 13.6 24.5 36.7 923
7x5 sm, st 1000 17.1 29.3 42.4 645
. 7x7 sm 1000 16.5 27.7 413 684
Tripl crown
10x5 sm 1000 15.2 26.3 40.2 764
10x7 sm 1000 14.3 25.9 38.7 834

ko‘rsatishini ko‘rsatdi. Qalamchalar orasida oziglanish
maydonining kengayishi, havo almashinuvining yaxshilanishi
hamda sun’iy tuman sharoitida namlikning bir me’yorda saglanishi
kallus hosil bo'lish va ildiz chigarish jarayonini tezlashtirdi.

1-rasm. Maymunjon navlarining ildiz tizimi rivojlanishi

Natchez navida 7x5 sm ekish sxemasida kallus hosil bolishi
16,8 kun, ildiz chigishi 28,8 kun, to'liq ildiz tizimi shakllanishi 41,6
kun davom etdi. Bu variantda 652 dona (65,2%) standart ko‘chat
olindi. Zich ekish tufayli galamchalar o'rtasida havo almashinuvi
cheklanib, ildizlanish jarayoni nisbatan sekin kechgan. Natijada
348 dona maymunjon kalamchalarini ko’karmaganligi aniglandi.

7x7 sm sxemasida kallus hosil bo‘lish muddati 16,2 kun,
ildiz chiqishi 27,6 kun, to‘liq ildiz shakllanishi 38,1 kunni tashkil
etdi. Ko‘chat chigimi 714 dona (71,4%) bo'lib, avvalgi variantga
nisbatan 62 dona yoki 9,5% yuqori bo‘ldi. 10x5 sm sxemasida

kallus hosil bo'lishi 14,7 kun, ildiz chigishi 25,4 kun, ildiz tizimi
shakllanishi 37,9 kungacha gisgardi. Bu variantda 876 dona
(87,6%) standart ko‘chat olindi. Bu ko‘rsatkich 7x5 sm variantiga
nisbatan 224 dona (22,4%) yuqori natija berdi.

Eng yaxshi natija 10x7 sm ekish sxemasida gayd etildi.
Kallus 13,6 kunda, ildizlar 24,5 kunda, to'liq ildiz tizimi 36,7
kunda shakllandi. Natijada 923 dona (92,3%) standart ko‘chat
olindi. Bu 7x5 sm variantiga nisbatan 271 donaga (27,1%) ko‘p
bo'lib, ekish maydoni kengayishi regeneratsiya jarayonini sezilarli
tezlashtirganini ko‘rsatadi.

Triple Crown navi Triple Crown navida ham xuddi shunday
gonuniyat kuzatildi. 7x5 sm variantida kallus 17,1 kun, ildiz
chiqishi 29,3 kun, to'liq ildiz tizimi 42,4 kunda shakllanib, 645 dona
(64,5%) ko‘chat olindi. 7x7 sm variantida kallus 16,5 kun, ildiz
chigishi 27,7 kun, to'liq ildiz tizimi 41,3 kunni tashkil qildi. Ko‘chat
chigimi 684 dona (68,4%) bo‘ldi. 10x5 sm variantida kallus 15,2
kun, ildiz chiqishi 26,3 kun, to'liq ildiz tizimi 40,2 kunga gisqarib,
764 dona (76,4%) ko‘chat olindi. 10x7 sm variantida esa kallus
14,3 kun, ildiz chiqishi 25,9 kun, to'liq ildiz tizimi 38,7 kunda
shakllandi. Standart ko‘chat chigimi 834 dona (83,4%) bo'lib,
ushbu nav uchun ham eng yugori natija gayd etildi.

XULOSA

Sun’iy tuman hosil giluvchi inshootda, daryo qumi substrati
va Kornevin preparati qo‘llanilganda maymunjon yarim
yog‘ochlashgan galamchalarining ildizlanish jarayoni yuqori
samaradorlik bilan kechdi. Ekish sxemasi kengayishi (7x5 sm
dan 10x7 sm gacha) kallus hosil bo'lishini 2-3 kunga, ildiz
chigishini 3-5 kunga, to'liq ildiz tizimi shakllanishini esa 4-5
kunga tezlashtirdi.

Natchez navida eng yuqori ko‘chat chigimi 92,3% (923 dona),
Triple Crown navida esa 83,4% (834 dona) 10x7 sm ekish
sxemasida olindi. Natcheznavi barcha biologik ko‘rsatkichlar
bo'yicha Triple Crown naviga nisbatan yuqori regeneratsiya va
ildiz hosil qilish qobiliyatiga ega ekanligi aniglandi.

Daryo qumi substrati, Kornevin preparati va sun’iy tuman
texnologiyasini birgalikda qo‘llash maymunjon ko‘chatlarini tez
va sifatli ko‘paytirishda yuqori samara beruvchi texnologiya
ekanligi isbotlandi.

formulations. Acta Hort. 505:327-332.

6. www.Rubus fructocus.com
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OJNITUHCUMOH KOPAFAT (RIBES AUREUM PURSH)
HABJIAPUOA CYB TAHKUCITUTMHU YPTAHULL

KocumoB AxmamxoH A6aykoavMpoBuY
Akagemvk M.Mvp3aeB HoMmuaary 60F00PUYNNUK, Y3YMUYUIUK Ba BUHOUUIMK UAIMUIA TaOKUKOT MHCTUTYTUHUHE UNMKUIA nwnap 6yinya
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Annomauyus. Maxonada KecKuH KOHMUHEHMAN 6d KypFOKUUN UKAUM wapoumuda onmuucuMoH Koparam (Ribes aureum
Pursh.) nasnapununz (Cutoma, Pyxwiona, Snukcup, ITodapok Apuadne, 51dzop, Barenmuna, JIégywika) 6ape mykumanapudazu cye
MAaHKUCAU2U KYpCamKuuaapu, yIapHuHz CymKkanuk éda MAascymull y3zapuui OUHAMUKACU Kuécull maxaun Kuauxead. Tadkukomoa
cyropuwidan onduHzu ea Keliuneu dasprapoa bapenapdazu cys LyKomuuuHuH2 Xonamu Xamoa yHuHz xaso xapopamu ea Hucouti
HAMIUK GUNAH KOppenayuoH Gornukauzu 6axonanzan. Hamuxcanapza kypa, 6apua Haenapoa sHz HOKOpU CY8 MAHKUCAUZU X80
xapopamu maxkcuman Kusuean eakmaoa (kyHoysu coam 13:00 da) kyzamunu6, Hasopam «Cutoma» Hasuda 28,7-31,9% eaua emeaH.
«Inuxcup» ea «Ilodapok Apuadue» naenapuda sca cye mavkuciuzu Hucbamau nacm dapaxcada (17,7-23,8%) caknanub, oxkopu
usuonozuk MOCIAWYBUAHIUK HAMOEH OYnzanauzu anukiarza. LlIynunzoek, cys mamKuciuzu 8a Xaso Xapopamu ypmacuoa Kyuau
myrpu mycéam Xago HucOuli Hamauzu OUIAH 3¢ca Kyuiu meckapu GOFIUKIUK 6opauzu ucb6omiaHzaH. AHUKIAH2AH KYPFOKUUMUKKA
uudamau Hasnap cy8 MawHKuc MUHmMaxanapoa caLoam niaHmayusiapuru 6apno smuw xamoa cenekyusoa GouLianFuy maHba cu-
¢amuda mascus smunzan.

Kanum cysnap: Ribes aureum, onmuHcuMoH Koparam, cy8 MaHKUCAUZU, CY8 PEXCUMU, KYPFOKUUNUKKA UUOAMAUIUK, CYMKATUK
dunamuxka, koppenayus, cenekyus, Cutoma, Snukcup, Ilodapok Apuadne.

Abstract. The article presents a comparative analysis of the water deficit indicators in leaf tissues of golden currant (Ribes
aureum Pursh.) varieties (Siyuma, Rukhshona, Eliksir, Podarok Ariadne, Yadgor, Valentina, Lyovushka) in sharply continental and
arid climate conditions, as well as the dynamics of their daily and seasonal changes. The study assessed the state of water loss in
leaves before and after irrigation and its correlation with air temperature and relative humidity. According to the results, the highest
water deficit in all varieties was observed at the time of maximum air temperature heating (at 13:00 in the afternoon), reaching
28.7-31.9% in the control variety «Siyuma». The varieties «Elixir» and «Podarok Ariadne» were found to have a relatively low
water deficit (17.7-23.8%) and showed high physiological adaptability. It was also proven that there is a strong direct positive
relationship between water deficit and air temperature, and a strong inverse relationship with relative air humidity. The identified
drought-resistant varieties are recommended as a starting source for the establishment of industrial plantations in water-scarce
regions and for breeding.

Keywords: Ribes aureum, golden currant, leaf water deficit, water regime, drought resistance, diurnal dynamics, correlation,
adaptability, breeding, Siyuma, Elixir, Podarok Ariadne.

Annomayus. B cmamve npedcmaenen cpagiumensuulii aHanus nokasameneli deguyuma 6o0dsl 8 1UCMOBOL MKAHU COPIMO8 30-
nomucmoti cmopodunst (Ribes aureum Pursh.) (Cutoma, Pyxwona, Snukcup, ITooapok Apuadua, 510zop, Banenmuna, Jlésywixa)
8 YCN08UAX Pe3KO KOHMUHEHMAIbHOZ20 U 3dCYUUB020 KAUMAMA, A MaKxce OUHAMUKA UX CYMOUHBIX U CE30HHbIX U3MeHeHul. B
uccnedosanuu OYEHUBAIOC, COCMOosHUe nomepu 800bl 8 IUCMBbAX 00 U NOCE NOMUBA U €20 KOppensyus ¢ memnepamypoti 6030yxa
u omHocumenvHol enaxcHocmoio. Ilo pesynemamam, naubonvuiuti dedpuyum 600bl y 8cex copmos HabodaIcs 80 8PEMs MAKCU-
ManeHozo Hazpeea eo3dyxa (8 13:00), docmuzas 28,7-31,9% y konmponvrozo copma «Cutoma». Copma «Bnukcup» u «Ilodapok
Apuadna» nokasanu omHocumensHo Huskuti deguyum 800wt (17,7-23,8%) u svicokyto ¢usuonozuueckyo adanmusrocms. Taxce
JOKA3aHa CUNbHAS NPSAMASL NOTIOHCUMENbHAA 3A8UCUMOCMb MeXCAY Depuyumom 800bl U memnepamypoli 6030yxa, u CuibHas obpam-
HAs 3a8UCUMOCMb C OMHOCUMENbHOL 81AHCHOCMbIO 8030yXd. BuisanenHsle 3acyxoycmotiuugble copma peKomMeHOYIomces. 8 Kauecmee
UCX00H020 Mamepuana 011 CO30aHUs NPOMbIULIEHHBIX WIAHMAYULL 8 pe2uoHax ¢ depuyumom 800bl, a makxHce s cenekyuu.

Kniouessie cnosa: Ribes aureum, cmopoduHa 3onomucmas, 800HbLi Oepuyum, 600HbIU PEHCUM, 3dCyX0yCMOoUuuU8oCcms, Cymou-
Has duHamuka, Koppenayus, adanmuerocme, cenexkyus, Curoma, Inuxcup.

KUPULL
CyHrrv nvnnapga Kysatunaétrad rnoban ucumLl, KypFoK4un
KyHNap AaBOMUATNIUIMHWUHT OPTULLW Ba CYFOPWLL CYBU 3axupa-
NapVHMHT KECKMH KaMalun KULWMOK XY>Kanuruga, XycycaH
GoFOOPUMNVK Ba pe3aBoOpYMnMKAA CYB TEXaMKOp, aKCTpemar
WKMMM oMunnapura 6apaoLunn SKMHNapHU TaHnad onuwHu
Tanab atmokaa. AiHuMKca, €3 onnapuaa xaBo XapopaTUHUHT

+40...+45°C rava kyTapunum Ba HUICOWUM HaMNMKHUHT 15-20%
rava TyLumb KeTULIK YCUMAMKapaa Ky4nm raapoTepMUK CTPECCHU
KenTnpuo Yrkapaau.

Xo3upru KyHra kagap Kyprok4yun MUHTakanapaa onTMHCMMOH
KOpaFaTHUHI SIHTU, UCTUKOONMU Ba MHTPOAYKLMSI KUIUHIaH Ha-
BIAPUHWHT CYB PEXMMU AMHAMMKACU Xamaa CcyB TaHKMCAWUrura
¢hr3ronoruk MocnaLlyB Yerapanapy KOMIeKe Tapaaa etapnuya
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ypranunmaraH. by aca cys Takuun 6ynrad xyayanapga nnaHra-
umsanap 6apno atuwpa aHr 6apaoLunm HasnapH MNMuA acocaa
TaHnab onuw xamaa ncTukbonnu cenekuus MaHbanapuHu sipa-
TUWAA MyalsiH KUAMHYUNUKNAPHW TYFOAMPMOKAA.

Pe3aBop akuHnap opacuga onTUHCUMMOH kKoparat (Ribes
aureum Pursh) Y3WHUHT 1OKOPY 3KONOMMK NAACTUKIUMA, TYMNPOK-
WKIUM LIapouTnapura tTanabyaH aMacnurn xamaa KyproK4nnmk
Ba MCCUKKa Yngamnunur bunax axpanub typagu. ONTMHCUMOH
KoparaT aHbaHaBui Kopa koparat (Ribes nigrum L.) Ba ku3un
Kkopafratra (Ribes rubrum L.) HucbartaH 4ykyp TapmoknaHyBy/
UnNan3 Tranmura ara 6ynub, TynpokHuHr 1,5-2,0 meTp Ba yHAaH
YyKyp KaTnamnapugaru Hamnuk saxupanapugaH camapanuv
doviganannl UMKoHWsATUra ara bupok Typnn Hae Ba HaB Ha-
MYHanNapuHWHT CYB TaHKUCNWUMN LWApOUTUAA Y3UHU TYTULLK,
P13MONOrMK MexaHM3Mnapy Ba XoCMILOPSMKHN caknab KonuLL
fdapaxacu 6up xun amac [6].

CyB TaHKMCAMIN YCUMAKK Xy>Kanpanapuaa Typrop 6ocumu-
HWHI nacanvwin, LnTonnasma KOBYLUKOKIUIVHWUHT By3unuiin,
Of34anapHVHr énunuLum Ba nuposapanaa PoTOCUHTES KapaéHu-
HUHT CekMHNaLumLumra onmb kenaau. KyproKunnmkka Yngammnmk
dhakaTrmHa TaLKm Mopdonorvk kypcatkuynap 6unaH amac, 6anku
Gapr TykMmanapvaari 4k cys anvalumHyBsm napameTpnapu —
YMyMUiA CyB MUKOOPW, KYHOY3rM CyB TaHKUCIUM (aeduuntn),
TYKMManapHUHI CyBHM yLinab Konmuw Kyyu Ba TpaHcnvpauums
XagannurvHuHr 6owkapunuium 6unan 6enrvnanagm [7].

OnTUHCMMOH KoparaT aca YyKyp Ba TapMOKMaHraH YK Unans tv-
3vmura aranuri Tydpannm TynpokHuHr 1,5-2,5 meTp vykypnvkgaru
KaTnamnapvaaH HamnuKkHKW ysnawTtupa onagu. by xycycmsar
YCUMIMKKA KECKUH KyPFOKYMIUK LWapouTuaa Xam BeretauusiHu
Ba XOCUILOPINKHN caknab konu MMKOHWHM 6epaam [8].

FOkopw xapopat Ba CyB eTULLMOBYMNUIY Bupranukaa Tabeup
aTraHga 6apr Tykmmanapuaa cys aecpuumntin 20-25% aaH oprcea,
Xyxanpa LMTONNa3MaCUHWHT KOBYLLKOKUIM Ba MembBpaHanap
yTkadyB4aHnur Gyaunagmn, PoToCUHTES XXapaéHu cekmHnallaam
Ba 6apr yetv kynuum (Hekpo3s) bownanaan. Ynaamnu Hasnapga
CYB CaknaLl Ky4u rokopu 6ynmb, ynap NCCUKNMK CTpeccy nantnaa
TPaHCNMpaLMsaHU YeknaLl opKanu TykuManapaarm 3pKuH CyBHU
6ofnaHraH xonatra ytkasaam [2, 3].

XaBo xapopatu +40°C gaH owraHga Ba TynpoK HaMmuru
KeCKVH TywraHga 3aud HaBnapga Gapr ofusvanapu annapa-
1 (yctuua) Hasopatu bysunagum, okubataa cyB AeduunTM
25-30% raya kyTapunagn. by aca xyxarnpa membpaHanapuHuHr
yTKa3yBYaHMUIUHW owmnpnb, uutTonnasma koarynaumsacura,
XMOPOMUINN MUKAOPUHUHI NapyanaHuimra Ba (oTocuHTes a-
ONMMUIMVIHWHI KECKUH Nacanuiumnra onnb kenagu. Kyprokumnuvkka
GappoLuny reHoTUNNapaa aca xyxamnpa Typrop 60cMmm 0CMOTHK
chaon mogaanap (apyByaH kaHanap, NPonuH) xmcobura caknaHnb
konaau [3, 4].

KeCknH KOHTUHEHTan Ba KypFOKYMIT UKIUM LLapouTuaa pesa-
BOP 9KMHIAPHWHI CyB pexumn Bynnya Tagkmkotnap onunb 6o-
punraH 6ynca-ga, OnTUHCUMOH KOparaTHWUHT SHI Ba MCTUKOONN
HaBnapuaa cyB TAHKUCNUI AMHAMUKAcK, TpPaHCIMpaLuums xagan-
nurn Ba 6apr TYKMManapvHWHN TUKNaHWW Kobunmsatu kuécun
Taxnun KunuHMaraH. Typnu HaBnapHWHI CYB TaHKWUCHMrura
dursmnonorvk xasob peakumsnapuHy TusuMmny Gaxonatl Maskyp
Typ Gyirya MNMMIN acocnaHraH CenekUMoH TaHMNoB YTKa3uLL 3a-
pypaTtuHu kypcatagum [1, 5].

OnTuHCMMOH KoparaTHUHT Cutoma, Anukenp, Aarop, PyxwwoHa,
Jlésywika, Mogapok AprnagHe Ba BaneHTuH HaBnapu TagkukoT
00bekTn xucobnaHaaw.

TanKUKOTHMHI MaKcaamn KECKUH KOHTUHEHTAN Ba KyproKYmMI
VKIIMM LWapouTnaa oNTUHCUMOH koparaT (Ribes aureum Pursh.)
HaBnapuHWHr 6apr TykMmanapugaru cys pexuMmn napamerpna-
PVHW KMECWI ypraHuLl, CyB TaHKWUCIUIUra tokopu r3nonormk
MOCnaLLyBYaHIIMK HaMOE&H 3TraH Ynaamnv HaBnapHy aHUKNaLw
xama uwnab ynkapu Ba Cenekums yvyyH TaBcus aTuwiaaH
nbopar.

MATEPUANIIAP BA YCNYBIAP

YTkaaunaérraH unmui Taxpuba ninapm uwnab Ynkapunranx
W.B.MuyypuH Homnu BBUTW HuHr “Mesanap, pesaBop mesanu
Ba EHFOK YCUMNVKNapWU HaBNapuHK ypraHuwl ycynu Ba gactypu’
(MwuypuHck, 1973) xamaa bypues X.Y., EHnnees H.LU., ®an-
3uneB X.H., Ba 6owkanapHuHr “MeBanu Ba pesaBop MeBanu
yeumnuknap 6unaH taxpubanap ytkasuwpa xucobnap Ba
dheHonoruk KysatyBnap mMetoamkacu” acocuaa Taxpubanapu-
HUHr cTatucTuk Taxnunu B.A.locnexos (1985) ycny6u xamaga
TaBcusinapu acocuga onub 6opunaun. TagkukoT xapaéuuaa
WKTUCOAMN, KNECUI Taxnun, mateMaTtuk uwnos Gepuwl, gana
Taxpuba ycynnapuaaH xam onganaHungu.

HATWXANAP BA MYHO3APA

YCUMANKHNHT cyBra 6YnraH axTUEXMHM YHUHT ab3ona-
PVHWHT cyBra 6ynraH TanabuHu aHukKnawl opkanu ypraHui
mMyxumanp. ONTUHCUMOH KoparaT HaBnapuUHWHT 6apr HamyHa-
napu cyropuwaH onguH onvHWb nabopatopusga Taxnunnap
yTkasunaun. byHaa cyFopuiiaH onguHrn Tynpokaarm HaMnvk Aa-
paxacwura kapaman 6aprnapgarv CyB TaHKUCTIUIMHUHT Y3rapuLLu,
STbHUN SHT FOKOPU TAHKWUCIIMK KyHOY3M Ba 3HT KaMu aca apTanabku
BaKTAa OynNuLIM aHUKNaHaw.

YpraHunraH Haenap MuMaa MioHb oimpaa sptanab coar 6%
na Cuioma Hasopat HaBuaa cyB TaHkuenurn 15,2% Hu Tawkun
aTraH 6ynca, aHr nact cyB TaHkucnurv lNogapok ApraaHe HaBuaa
11,2% Hu, 3HT toKOpK CYB TaHkUcnurn PyxwioHa Hasuaa 16,8% Hu
Tawkun kunau. Kynaysm coat 13% ra 60pub xaBo xapopatit 3Hr
I0KOpY Aapaxara kytapunraHga 6apya Hasnapga CyB TaHKUCIUT
KECKVH OpTAM. DHT IOKOPW CyB TaHkucnmrn Cuioma HasopaTt HaBu-
Aa kysatunrad 6ynu6 28,7 %Hu Tawwkun kunraH 6ynca, wy Baktaa
3HI MacT CyB TaHkucnmrn Anukemp Hasuaa 21,8% GynraHnurn
ky3atunan. Keuku nant 18% ga KyHHUHT KaUTULLIK XMcobura xaBo
XapopaTUHUHT BUPO3 NacanmnLLy Ba XaBOHUHT HUCOUIA HAMMUTUHK
optuwmn 6aprnapaarv cyB TaHKUCAUTMHK Xam 61po3 nacanvumnra
cabab 6ynau. Ly Baktaa onuHraH Hatuwxkanapra kypa Cutoma
HasopaT HaBuaa cyB TaHkucnur 20,8% Hu Talwkmn kunrax 6ynca,
3HI NacT CyB TaHKMUCNMIM Anukeunp Haeuaa 18,4% Hu Tawwkun
kunaw. By BakTAaru aHr 1okopm CyB TaHkMcnurn PyxiwoHa Hasmaa
(20,4%) kang atunaum.

Mionb 3 OMMHUHT SHT Xa3mpama UCCUK On 3KaHMMUIM ONTUH-
CMMOH KoparaT Haenapura xam y3 TabCupuHu Kypcatau. Yoy
oVija ONTUHCUMOH KoparaT HaBnapwHuHr Gaprnapuaarn cys
TaHKMCnury Taxnun kunuHranga coart 13:00 ga 6apya HaBnapaa
3HT 0KOpY CyB TaHkucnnrv kysatunan. by Baktaa Cutoma Haszopat
HaBuAa cyB TaHkucnurn 29% 6ynub, boluka HaBnapra HucbataH
QHI IOKOpU BynraHnuru Kysatungu. OHr NacT CyB TaHKUCIUIK
PyxwoHa HaBuaa 22,2% Hu Tawwkun aTau.

ABryCT onvaa xam CyB TaHKWUCIIUIW SHT tokopu 6ynuum coat
13% pa xaBO xapopaTu Makcuman fdapaxara KytapunraHga
kysatunau. by Baktaa Cuioma Ha3opaT HaBuaa 3HT HOKOpPU CyB
TaHkucnur ky3atnnuné 31,9% Hu Tawwkmn kunrad 6ynca, Mogapok
ApviagHe HaBuAa TYNPOKHUHI HaMIMK Japaxacy Ba KyHHUHT
fAaspura kapaman 6aprnapgarv cyB TaHkucnurv aHr nact 23,8%
6ynuwmn aHnknanau (1-xagean).

Taxpuba mangoHnapuaa cyropunraHaaH KeMmH ONTUHCUMOH
KoparaT HaBnapuHWHT BaprnapvaaH onvHraH HamyHanapaa cys
TaHKUCNWUIMA Taxnun KUnuHranga apranabra HucbataH KyHOysu
CyB TAHKVCIIMI OPTULLIK Ba Keyra 6opunb siHa Kamanuil KOHYHUATH
caknaHunb konaw. LLyHu Tabkuanall kepakki gana MavigoHnapm
CyFopunuLunra kapaman, YyCUMIMKIapHUHE ep YCTKM KucMmuaa
Hadbac onuLum, (POTOCMHTES Ba TpaHCIupaLuwms kabu usnonoruk
xapaéHnapw yTap akaH 6aprnapaarv CyBHUHT ByfFnaHuLLIn [aBOM
atagn. by aca yeumnuk 6aprnapupa cysra 6ynraH tanabuHun
AHaja owwmpagu.

MioHb onvpaa onvHraH HaTwxanapra kypa 6apya Hasnapga
CYB TaHKUCIIMIMHWHT SHT t0KOpY KypcaTkuum coat 13% aa kysa-
Tmnm6, Cuioma Hasopat HaBuaa 27,4% Hu, BaneHTuHa (23,3%)
Ba Anukeup (24%) HaBnapupa Hasopatra HucbataH nacTpok,
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1-xadsan
ONTUHCUMMOH KoparaT HaBNapuUHUHI Gaprnapvaa cyB TaHKUCTIUTY (CyFopuLLAAH ONauHru, yprada 2022-2024 in), %
Wionb Hroab ABrycr
HaBHap 600 1300 1800 600 1300 1800 600 1300 1800
Curoma (Hasopar) 15,2 28,7 20,8 20,3 29,0 22,8 15,2 31,9 20,7
Pyxiona 16,8 26,8 20,4 13,5 22,2 19,7 12,7 28,4 21,4
Dnukeup 14,2 21,8 18,4 18,6 25,5 21,1 15,8 27,4 18,6
Tomapok Apuaane 11,2 25,5 19,2 18,8 25,0 20,9 9,3 23,8 20,1
Slarop 13,6 22,7 19,5 15,3 22,5 18,4 16,1 29,5 21,6
Banentuna 14,2 23,5 19,9 23,6 28,0 21,9 15,6 28,9 23,6
JIéByIuka 14,9 242 19,9 12,7 22,7 16,7 16,3 26,0 20,8
2-xadean
OnNTUHCUMOH KoparaT HaBNapuHUHI Gaprnapupa cyB TaHKUCTIUIY (CyFopuLLAaH KeWuH, ypTtada 2022-2024 nn), %
HER Wionb Hroab ABrycr

600 1300 1800 600 1300 1800 600 1300 1800

Curoma (Ha3opar) 15,6 27,4 25,8 18,4 27,5 24,6 14,9 22,5 19,7
Pyxiona 16,0 31,4 26,5 17,7 26,2 22,0 14,0 25,2 19,6
JIéyka 14,4 24,0 20,6 11,3 33,2 20,5 9,3 17,7 12,5
[Tonapox Apuanne 13,4 33,7 28,3 11,3 40,6 28,6 8,8 23,7 16,5
Slarop 19,5 34,1 23,7 16,2 22,8 20,5 16,0 23,2 18,9
Banenruna 10,3 23,3 19,1 16,7 43,0 33,1 13,8 26,2 17,8
DIUKCUP 17,4 34,7 23,0 16,0 23,2 22,2 14,2 21,2 18,1

Néywwka HaBuaa (34,7%) Hasopatra HucHaTaH HOKOPUPOK CyB
TaHKUCNUIY Kang aTUNau.

Wionb orinpa cys TaHkucnur kyHaysu coat 13% na Cutoma
HasopaT HaBuaa 27,5% Hu Tawwkun aTraH 6ynca, 6y BakTaa SHr
nacT cyB TaHkucnur Aarop Hasuga (20,5%) kang aTungu. SHr
tokopu CyB TaHkucnurn BanentuHa HaBuga (48%) kysatungm.

ABrycT onaa kyHayam coat 13% ga Cuoma Hasopart HaBmaa
CyB TaHKUCNMIn 22,5% Hu Tawkmn kunrad 6ynca, sHr 1okopu cys
TaHkucnury BaneHtuHa HaBuaa (26,2%) kysatunaun. by Baktaa
3Hr MacT cyB TaHkucnurn Anukenp Haemaa (17,7%) kysatunam
(2-xapBan).

LLyHWHrOek, OoNTUHCMMOH KopaFaT HaBnapuHUHT GaprnapuaaH
OMWHraH Taxnunnap HaTuxacuaa HaBnapaarv CyB TaHKUCnurura
XaBO XapopaTtu, XaBOHWHI HUCOWW Hamnurn, Gaprnapgarv
CyB MMUKZOPW Ba TYMPOK HAMIIMIMHWUHI opacuia KoppensuuoH
BOFNUKNNTY @aHUKNaHAW.

OnNTUHCMMOH KopaFaTHWHT 3 Ta HaBnapuaaru CyB TaHKUCINTA
Ba XaBO xapopaTu ypracuaa TYFpu KOppensunoH GOFMUKIMK,
AbHK Ky4nu mycbart 6ornuknuk (0,7 Ba 0,9 opanuruga) 6opnuru
aHuKnaHan. dnuKeup HaByaa aca yprada mycbaT KoppensiLmoH
(0,4 Ba 0,6) GornuknMK Ky3aTungm. Jemak, XaBoHUHI xapopaTu
KaH4a KyTapuiraH capy CyB TaHKUCIUIU XaM LUyHYa OpTMLUM
Ky3aTunau.

ONTUHCMMOH KopaFfaT HaBnapugarn cyB TaHKUCIWUIMM Ba
XaBOHWHI HACOMI HAMIUTM opacuaary KoppensuyoH BOFNMKNMK
Teckapu (MaHdpuin) skaHnurn aHuknaHau. bapya HaBnapga
CyFOpWLLAAH ONAWHIY @HWKMNaHraH CyB TaHKUCIIMIMAA XaBOHWUHT
HUCOUIA HamnurK opacuaa ypTada MaHguin 6oFnanmw Gopnuru
Ky3atungu. CyropulugaH KeWnHrM HaTvkaganapga aca bapya
HaBnapaa 6ofFnuknuk kyunu maHdguin (0,8 Ba —0,9) akaHnurn
aHuknaHav. flemak, gana magoHnapuaa XaBoHUHT HUCOWIA Ha-
MWV KyTapunraH capu Haenapgarv CyB TaHKUCIUMM Teckapura
nacaimnb 6opaam.

XYJNNIOCA

CyB TaHKUCNWUIMHWUHT CyTKanuKk Ba MaBCyMUi OUHaMuWKa-
cu: KeCknH KOHTWHeHTan Ba KypFOKYMI WMKNWMM Luapoutuga
ONTUHCWUMOH KopaFaT HaBnapuga bapr TyKMManapuHWUHI CyB
TaHKUCIUIY CyTKa AaBOMMAA KOHYHUATNW paBuwwaa y3rapub 6o-
PULLN @aHWMKNaHAMW. SHF NacT CyB TaHKUCIUIW 9pTanabkm cankuH
BakTda (coat 06:00 pa) kysatunraH 6ynca, KyHOy3n xaBo
XapopaTu 3HT FOKOpU YyKKkucura YnkkaHaa (coat 13:00 ga) mak-
cuman fapaxara kyTapungm xamga kevku coatnapga (18:00

[a) xapopaTHWHI nacanuwmn xmucobura sHa Bapkapopnaigu.
MaBcymuin xuxaTaaH SHr IKOpY rMapoTepMUK CTPece Ba CyB
TaHKUCNUIU MIONb Ba aBryCT OMNAPUHUHT KYHAY3r BakTnapura
TYFPU KENAMW.

Onwukewp Ba MNogapok ApvagHe HaBnapu CyFopuULLAaH ONaNHI
Ba KEMMHIM SHT Xa3vpama AaBprapaa XaM CyB TaHKUCIIUIMHN HUC-
6ataH nact (17,7-23,8%) papaxana caknab, 6apr Tykumanapuaa
CyBHWM yLwInab konuw 6yinya tokopy Yaamnunmk Ba rManonoruk
6apkapopnvk HaMOEH aTau.

Hasopat cudpatvga onuHrad Cuioma HaBvaa CyB TaHKUCTUTA
€3rn 9Hr uccuk gaspnapga 28,7-31,9% rava, BaneHTuHa Ha-
BUAa aca avipum aaspnapga 48,0% rava kytapunub, MCCUKIUK
Ba HaMMUK €TULLMOBYMIIMIUTA MOMMIMUMK IOKOPU 3KAHMUMHM
Kypcatau.
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KARTOSHKANING IN VITRO O'SIMLIKLARINI ISSIQXONADA
TURLI SUBSTRATLARDA YETISHTIRISHDA BIOMETRIK
KO‘RSATKICHLARI
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Sabzavot, poliz ekinlari va kartoshkachilik ilmiy-tadgiqot instituti

Annotatsiya. Mazkur tadqiqotda kartoshkaning in vitro sharoitida olingan o ‘simliklarini issigxonaga ko ‘chirib ekish hamda
mini tuganak yetishtirish texnologiyasi o ‘rganilgan. kartoshkani meristemasidan kulturaga kiritish asosida ko ‘paytirilgan
o ‘simliklar Murashige va Skoog oziqa muhitida yetishtirilib, maxsus substrat (torf, perlit, vermikulit va kokopit aralashmasi)
da issigxona sharoitiga moslashtirildi.

Kalit so‘zlar: kartoshka, in vitro, meristema kultura, issigxona, mini tuganak, fenologiya, biometrik ko ‘rsatkichlar,
substrat, moslashuv, Toshkent ertagisi, urug ‘lik materiali, biotexnologiya.

Abstract. This study investigated the transplantation and acclimatization of potato plants propagated in vitro through
meristem culture under greenhouse conditions. During the study, potato meristems were micropropagated on Murashige
and Skoog (MS) nutrient medium. The regenerated plantlets were gradually acclimatized to greenhouse conditions using a
special substrate consisting of peat, perlite, vermiculite, and cocopeat. During the acclimatization period, plant survival,
phenological development stages (sprouting, leaf formation, branching, budding, and flowering), and the main biometric
parameters, including plant height, number of leaves, stem diameter, and root system development, were evaluated.

Keywords: potato, in vitro, meristem culture, micropropagation, greenhouse, mini-tuber, phenological development,
biometric traits, substrate, acclimatization, seed material, biotechnology.

AnHomayusa. B danHom uccnedo8aHuu usyueHa mexHono2us nepecaoku 8 menauyy, akkauMamusayuu u eblpaujueanus
MUHU-KJIYOHEl Kapmogens, noyueHHo20 MEMOJOM KylbImypbl Mepucmem 8 yciosusx in vitro. B xode uccrnedoganus mepu-
cmembl Kapmoens pasmMHOHCanUu MemoooM MUKPOKJIOHANLHO20 PA3MHOMCEHUS. Ha nhumamenvHoli cpede Mypacuze u Ckyza
(MS). IonyuenHvie pacmeHus-pezeHepanmol NOCMeNeHHo adanmuposanu K YCI08UsM Meniuybl ¢ UCNONb308AHUEM Cheyu-
anvHozo cybcmpama, cocmosujezo us mopga, nepiuma, 6epMuKyIUMa u KOKOnUmd.

Kniouessie cnosa: kxapmocgens, in vitro, Kynbmypa mepucmem, MUKpOKIOHANbHOE PA3MHOMCEHUE, MenIuyd, MUHU-KIY-
GeHv, heHonozuueckoe passumue, Guomempuueckue nokasamenu, cybcmpam, akkaumMamusayus, ceMeHHol mamepuan, 6uo-

mexHooz2us.

KIRISH

O’zbekistonda biotexnologiya o’simliklar seleksiyasining
asosiy usullari bilan birga zamonaviy usullar, gen muhandisligi,
molekular xaritalash, xo’jalik ahamiyati gimmatli genlarni ajrat-
ib olish, hujayra va to'gimalar kulturasi kabi sohalar asosida
rivojlanmoqgda. Biotexnologiyaga oid ilmiy-tadqgiqotlarda o’sim-
liklarning urug murtak va hujayralar kulturasidan foydalanib, in
vitro sharoitida yangi serhosil, meva sifati xaridorgir, kasallik va
zararkunandalarga nisbatan chidamli, hosildorligi yuqgori bolgan
nav va duragaylarlarni yaratish bugungi kunning talabi hisoblanadi
[1; 1093-1101-b].

kartoshkani in vitro (vegetativ) ko’paytirishda meristema kultur-
alaridan foydalanildi. Ajratib olingan onalik o'simliklarni kurtaklar
soni o’lchandi. sterillangan onalik o'simliklardan kesilgan apikal
merislari ajratib olindi. Dastlabki o simliklarni ko paytirish uchun
oldindan tayorlab quyilgan MS (Murashige va Skoog) muhitiga
o'simliklar ekildi. [2; 823—-840-b]. Ko paytirish xonasida havo
harorati 22-24 °C havoning nisbiy namligi 55-60 % muntazam
saglab qolindi.

MATERIALLAR VA USLUBLAR

Tadqgiqot Sabzavot, poliz ekinlari va kartoshkachilik ilmiy-
tadqiqot institutining Biotexnologiya laboratoriyasi hamda
issigxonasida olib borildi. Kartoshkaning meristemadan in vitro
usulida ko'paytirilgan o'simliklari Murashige va Skoog (MS)
oziga muhitida yetishtirilib, torf (35%), perlit (20%), vermikulit

(20%) va kokopit (25%)dan iborat substratga ko‘chirildi.
Issigxonada o'simliklarning fenologik rivojlanishi hamda biometrik
ko‘rsatkichlari (o‘simlik balandligi, barglar soni, poya diametri va
ildiz uzunligi) kuzatildi va olingan ma’lumotlar giyosiy tahlil gilindi.

Biotexnologiya laboratoriyasida kartoshkaning in-vitro
o'simliklarini issigxona sharoitida maxsus aralashmalarda bir yilda
ikki mavsumda (erta bahor va kuz) isitiimaydigan issigxonalarda
ekildi. Ko'chat ekilgan aralashma miqdorining Torf 35 foiz, Perlit
20 foiz, Vermikulet 20 foiz, kokopet 25 foiz va mikro elementlar
(NPK 20+20+20) dastaval quruq holda aralashtirildi. Issigxona
yer maydoni tozalab tekislangandan so'ng eni 1,20 sm kenglikda
pushtalar cheti balandligi 40 sm lik pol tayyorlab olindi va tayyor
bo’lgan polga qora agrovalokno bilan goplandi. Tayyor bo’lgan
polga maxsus aralashmalar 25 sm qalinlikda yoyib chiqildi,
shundan so'ng 8 soat davomida suv bilan maxsus aralashma
ivitildi va yana bir bor ketmon bilan aralashtirib usti tekislandi.

In-vitro o"simliklarni ekish uchun maxsus aralashmani namligi
70-75 foiz issigxonaning harorati esa 22-24 °C bo’lishi lozim.
Ushbu haroratda ko'chatlar kunning ikkinchi yarimida ekildi.
Issigxonada ekilgan in-vitro ko'chatlar bexato tutib ketishi
uchun har 1 metrda 6 mm lik sim bilan do'ga qilib ko chatlar
usti ekib bo'lishi bilan yopildi. Kartoshkaning in-vitro ko‘chatlari
issigxonaga ko‘chirilganda, aralashmani sifatiga e’tibor berish
zarur. Aralashmani o‘g‘itlash, yumshatish va aeratsiya qilish
kartoshka o'sishi uchun juda muhim tadbirlardandir.
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NATIJALAR VA MUNOZARA

Kartoshkaning in-vitro o‘simliklarini issigxonaga ekishdan
oldin ularni moslashtirish kerak. O‘simliklar ekilganidan
keyin ularni muntazam sug‘orish, begona o‘tlarni tozalash va
zararkunandalarga qarshi kurashish zarur.

Issigxonada parvarishlanayotgan in-vitro o’simliklari yomg'ir-
latib sug orish usulida 24 soatda 8-10 minutdan 8 kun davomida
sug’orildi. Maxsus ozugalarga o'tkazilgan ko'chatlar to’liq to'liq
tutib bo’lgandan so'ng oziglantirildi. Kartoshkaning “in vitro”
o‘simliklari bo'yicha fenologik kuzatuv natijalari quyidagicha bo'ldi.

Laboratoriya sharoitida issigxonada ekilgan kartoshka “in vitro”
o‘simliklarining fenologik rivojlanishi bo‘yicha o‘tkazilgan tajriba
natijalari o‘simliklarning morfofiziologik rivojlanishi navlarning
ekologik moslashuvchanligi, ertapisharlik darajasi va vegetativ
hamda generativ bosgichlarining dinamikasini chuqur o‘rganish
imkonini berdi.

Barcha navlar bir xil muddatda 05.03.2025 sanasida ekilgan
bo‘lsada, nihollanishning boshlanishi navlarga ko‘ra keskin
farglandi. Bu farglar navlarning issiglikka bo‘lgan ehtiyoji, metabo-
lik faolligi va “in vitro” o‘simligidan keyingi adaptatsiya bosgichlari
o'rganildi. Nihollanish Toshkent ertagisi navida 10 mart, Umid
navida 18 mart qolgan navlarda 11-14 mart oralig‘ida bo'ldi.
Kartoshkada fenologiyasida bunday farg juda muhim, chunki erta
nihollanish keyingi bosgichlarning ham tez kechishini ta’'minlaydi.
“Toshkent ertagisi” “Umid” navining erta nihollashi uning yuqori
fiziologik faolligidan dalolat beradi, “Umid” ning esa kech chigishi,
aksincha, issiglik yig‘indisiga kuchliroq talab borligini bildiradi.

Barg chigarish muddati navlarning birlamchi fotosintezi
ganchalik tez shakllantirishini ko‘rsatadi. Barglar chiggan davr
o‘simlikning moddalar almashinuvini faollashtiradigan asosiy
mezonlardan biri hisoblanadi. Eng tez barg chigarish Toshkent
ertagisi 6 kun, eng sekin Umid 13 kun golgan navlar 7-10 kun
oralig‘ida bo’ldi. “Toshkent ertagisi’ning 6 kun ichida barg chiga-
rishi uni erta fotosintetik faol nav sifatida ko‘rsatadi. Bunday
navlar odatda erta hosilga kiradi. Aksincha, “Umid”ning kech barg
chigarishi uning dastlabki vegetativ bosqichda sekin o'sishini
ko‘rsatadi. Shoxlanish kartoshka uchun juda muhim bosgich
bo'lib, u ildiz va tuganaklarning ko‘payish imkoniyatini belgilaydi.
Eng erta shoxlanish Toshkent ertagisida 11 kun bo’lgan bo’lsa
eng kech shoxlanish N1 namunasida 17 kunni tashkil etdi. Qol-
gan navlarda 12—16 kun oralig'ida bo’ldi. “Toshkent ertagisi’ning
shoxlanishi juda tez kechgan, ya'ni u vegetativ massani erta
shakllantiradi. Bu uning erta tuganak hosil gilish imkoniyatini
oshiradi. “N1” namunasuda esa sekin shoxlangan, bu uning
vegetatsiya davrining uzunligini ko‘rsatadi. G'unchalash bosgichi
generativ rivojlanishning boshlanishi bo'lib g‘unchalash muddati
navning generativ bosqichga ganchalik tez o'tishini belgilaydi.
O'simliklar ekilgan kundan boshlab eng erta Toshkent ertagisi
navida 24 kunda bo’lgan bo’lsaqg, eng kech Umid navi va N1
namunasida 32 kunni tashkil gildi. Qolgan nav namunalarning
o‘rtacha ko‘rsatkich 26—29 kunni tashkil qildi. Bu bosgichga ko‘ra
navlar uch guruhga bo'linadi:

Issigxonada ekilgan kartoshkani in-vitro o’simliklari

Toshkent ertagisi intensiv o‘suvchi va generativ bosgichga
tez o'tadigan nav.

O'rtacha muddatli navlar, N-3, N-5, O‘zbekiston qizili navlari
moslashgan, o‘rtacha pishar navlar, Kech g‘unchalovchi navlar.

Umid va N1 vegetatsiya davri uzun, hosilga kech kiruvchi
navlar.

Gullashning boshlanishi navning biologik ertapisharligi bilan
uzviy bog‘liq hisoblanadi. Eng erta gullash Toshkent ertagisi 32
kun, eng kech gullash N1 namunasida 42 kun, qolgan navlar
35-40 kun oralig‘ida gulladi.

Gullash muddati generativ organlarning shakllanish jara-
yonining tezligini ko‘rsatadi. Eng erta gullovchi nav odatda gisga
vegetatsion davrga ega bo‘ladi. N1 esa barcha bosgichlarda sekin
kechayotgan navlar qatoriga kirdi.

Tajribadan olingan natijalar kartoshka navlarining fenologik
rivojlanish bosqichlari o‘rtasida sezilarli farglar borligini ko‘rsatadi.
Bu farglar navlarning genetikasiga, issigxona sharoitlariga mo-
slashuvchanligiga va in vitro sharoitdan ochiq vegetatsiyaga o'tish
gobiliyatiga bog'liq bo’ldi. Toshkent ertagisi barcha ko‘rsatkichlar
bo'yicha eng tez rivojlanadigan, erta pishar nav. N1 vegetatsiyasi
eng uzun, kechpishar nav. Qolgan navlar o‘rtapishar guruhiga
mansub.

Kartoshkaning in vitro o‘simliklarining issigxona sharoitida
biometrik o‘lchov natijalari quyidagicha bo’ldi. Issigxonada
yrtishtirilgan kartoshkaning in vitro o‘simliklari bo'yicha olib
borilgan biometrik kuzatuvlar vegetativ organlarning rivojlanishi,
o'sish bosqichlari va adaptatsiya jarayonining bosgichma-bosgich
kechishini chuqur tahlil gilish imkonini berdi.

Ekilgan kundan 45 kungacha o‘lchangan parametrlar o‘simlik
balandligi, barglar soni, poya diametri va ildiz uzunligi bo’yicha
barcha to‘rt morfologik ko‘rsatkichlar o‘simlikning muntazam,
izchil va fiziologik jihatdan muvofiglashtirilgan o'sish bosgichlarini
aks ettirdi.

O'simliklar balandligi ekilgandan 45 kun davomida 4 sm dan
35 sm gacha ortgan boflib, bu 8,7 baravar o‘sish demakdir. Kar-
toshka o’simliklari har 7 kunlik davrda o‘sishi quyidagicha bo’ldi.
O'simlilkar ekilgan kundan 0-7 kunda 4 smdan 6 smga, 7-14
kunda 6 smdan 12 smga, 14-21 kunda 12 smdan 18 smga, 21-30
kunda 18 smdan 28 smga, 30-45 kunda 28 smda 35 smgacha
o'sganligi aniglanildi.

Issigxonada kartoshka o'simliklari ekilgandan 21-30 kun
oralig‘ida o'simlikning eng intensiv o‘sishi kuzatildi. Ushbu davrda
oziqa elementlari o‘zlashtirilishi yuqori bo‘lgan bosqich ekanini
ko‘rsatadi.

Barglar sonining ortishi fotosintiz jarayorida barglar soni 3
donadan 16 donagacha ko'paydi. Ekilgan kundagi 3 dona barg
ya'ni in vitrodan chiggan birlamchi barglar. 7-21 kun oralig‘ida
barglarning 5 tadan 10 tagacha ko‘payishi kuzatildi. Kartoshka
poya diametrining rivojlanishi quyidagicha bo’ldi. Poya diametri 15
mm dan 35 mm gacha kattalashib bordi. Bu o‘zgarish o‘simlikning
mexanik mustahkamligi oshayotganini bildiradi. Suv va oziga
elementlarining o‘tkazuvchanligi takomillashayotganini, Poyaning

74 e N7 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO'JALIGI

1-jadval

Issigxonada ekilgan kartoshkani in vitro o‘simliklarini biometrik o‘lchov natijalari

T/r | O'simliklar ekilgandan, kun | O'simlik balandligi, sm | Barglar soni, dona | Poya diametri, mm | Ildiz uzunligi, sm
1 0 4,0 3,0 15,0 2,0
2 7 6,0 5,0 18,0 4,0
3 14 12,0 7,0 22,0 6,0
4 21 18,0 10,0 28,0 8,0
5 30 28,0 13,0 32,0 10,0
6 45 35,0 16,0 35,0 12,0
generativ bosqgichga tayyorlanayotganini anglatadi. Poyalarning XULOSA

o'sish dinamikasi ekilgan kundan 0-7 kunda 15 mm 18 mm, 14
kunda 18 mm 22 mm, 14—-21 kunda 22 mm 28 mm, 21-30 kunda
28 mm 32 mm, 30-45 kun 32 mm 35 mm Poya diametrining aynan
14-21 kun oralig‘ida eng tez ortishi ildiz tizimining kuchayishi va
yuqoriga transpiratsiyasidan dalolat beradi. lldiz uzunligi bo'yicha
2 smdan 12 sm gacha bo’ldi ekilgan kundan 0—7 kunda 2 4 sm,
7-14 kunda 4 6 sm, 14-21 kun 6 8 sm, 21-30 kunda 8 10 sm,
30-45 kunda 10-12 sm gacha o'sib bordi.

Tadgiqgot natijalari kartoshkaning in vitro o‘simliklarini torf, perlit,
vermikulit va kokopit aralashmasidan iborat substratda issigxona
sharoitiga muvaffagiyatli moslashtirish mumkinligini ko‘rsatdi.
Akklimatizatsiya davrida o‘simliklarning fenologik rivojlanishi va
biometrik ko‘rsatkichlari muntazam ortib, sog‘lom vegetativ o'sish
kuzatildi. Mazkur texnologiya viruslardan xoli boshlang‘ich urug'lik
materialini ko‘paytirish hamda sifatli mini tuganaklar yetishtirish
samaradorligini oshirishda ilmiy va amaliy ahamiyatga ega.
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ORALIQ EKIN SIFATIDA KUZGI MUDDATDA PIYOZ
YETISHTIRISHDA EKISH SXEMASI VA OZIQLANISH
MAYDONINING KO‘CHATLAR SAQLANISHIGA TA'SIRI
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Annotatsiya. Maqolada oraliq ekin sifatida yetishtirilgan piyozning turli ekish sxemalari va oziglanish maydonlarining
ko ‘chatlar saglanishi hamda xato miqdoriga ta’siri o ‘rganilgan. Tadgiqotlar 2021-2023 yillarda o ‘tkazilib, ko ‘chatlar 20 oktyabrda
ekilgan. Tajriba natijalariga ko ‘ra, ekish sxemasi zichlashgan sari ko ‘chatlarning nobud bo ‘lishi va umumiy xato miqdori ortishi
aniqlangan. Eng past xato miqdori (5,3 %) (50+20)/2x10 sm sxemasida qayd etilgan bo ‘Isa, eng yuqori ko ‘rsatkich (11,9 %)
(40+10+10+10)/4 x5 sm sxemasida kuzatilgan. Olingan natijalar piyoz yetishtirishda maqgbul oziglanish maydonini tanlash muhim
ahamiyatga ega ekanligini ko ‘rsatdi.

Kalit so‘zlar: piyoz, oraliq ekin, ekish sxemasi, oziglanish maydoni, ko ‘chat saqlanishi, xato miqdori, nobud bo ‘Igan nihollar,
hosildorlik.

Abstract. The article presents the results of studying the effect of planting patterns and feeding area on seedling survival and
plant losses of onion grown as an intermediate crop. The experiments were conducted during 2021-2023, and seedlings were
transplanted on October 20. The findings revealed that increasing planting density led to higher seedling mortality and total plant
losses. The lowest loss rate (5.3%) was recorded under the planting scheme of (50+20)/2x 10 cm, while the highest value (11.9%)
was observed under the (40+10+10+10)/4%5 cm scheme. The results indicate the importance of selecting an optimal feeding area
to ensure better plant survival and productivity.

Keywords: onion, intermediate crop, planting pattern, feeding area, seedling survival, plant mortality, plant density.

Annomayus. B cmamve u3yueHo enusHue pasnuuHulx cxeM nocadku u naowadu NUMawus Ha COXPaHHOCMb paccadsl nyKd,
8bIPAUUBAEMO20 8 KAUecmae npomexcymounotl kynemypul. Mccnedosanus npogodunuce ¢ 2021-2023 200ax, evicadka paccadvt
ocyujecmensiiace 20 okmsa6ps. Pesynemamst nokasanu, umo ¢ ygenuueHuem 2ycmomst nocadku opacmaem 2ubenv pacmeHuti u
o6wjuti npoyenm evinados. Haumenwvwiuti nokasamens évinados (5,3 %) ommeuen npu cxeme nocadku (50+20)/2x 10 cm, mozda kak
naubonvwuti (11,9 %) nabniodanca npu cxeme (40+10+10+10)/4x5 cm. ITonyuennvie OanHble c8UOEMENLCMEYIOM O 8ANCHOCMU

8b160pa ONMUMANLHOU NAIOWAOU NUMAHUSL PACMEHUL NPU 8bIPAUUBAHUU JYKA.
Knrouesvle cnosa: niyk, npomexcymouHas Kynsmypa, cxema nocadku, nioujadb NUmManus, COXpaHHocms paccadbl, 8binadvl pac-

meHLll:l‘, 2ycmoma CmostHusl.

KIRISH

Respublikada mavjud sug‘oriladigan yer maydonlaridan sa-
marali foydalanish, bir yil davomida bir necha marta hosil olish
imkoniyatlarini kengaytirish va aholini sabzavot mahsulotlari bilan
uzluksiz ta’'minlash magsadida oraliq ekinlar yetishtirishga alohida
e’tibor qaratiimoqda. Piyoz oraliq ekin sifatida yetishtiriiganda
gisqa muddatda yugqori hosil shakllantirish xususiyatiga ega bo'lib,
yer va suv resurslaridan samarali foydalanish imkonini beradi.

So‘nggi yillarda piyozni ko‘chat usulida yetishtirish texnologi-
yasi amaliyotda keng qo‘llanilmogda. Ushbu usul urug‘dan
to‘g‘ridan-to‘g‘ri ekishga nisbatan bir gator afzalliklarga ega
bo'lib, vegetatsiya davrini gisqartirish, o‘simliklarning bir tekis
o'sishi va rivojlanishini ta’'minlash, maydondan samarali foyda-
lanish hamda ertaroq hosil olish imkonini yaratadi. Shuningdek,
ko‘chat usuli o'simliklarning tashqgi muhitning noqulay omillariga
chidamliligini oshirish, mahsulot sifati va tovarboplik darajasini
yaxshilash hamda umumiy hosildorlikni ko‘paytirishda muhim
ahamiyat kasb etadi.

O‘zbekistonda aholini sabzavot mahsulotlari bilan yil davomida
uzluksiz ta’minlashda oraliq ekinlar muhim ahamiyatga ega.
Piyoz ozig-ovgat xavfsizligini ta’minlovchi asosiy sabzavot
ekinlaridan biri hisoblanadi. Piyoz yetishtirishda yuqori va sifatli
hosil olish ko‘p jihatdan ko‘chatlarning saglanishi hamda magbul
oziglanish maydonini ta’minlashga bog'liq. Shu sababli turli ekish
sxemalarining ko‘chatlar nobud bo‘lishi va ularning saglanishiga
ta’sirini o‘rganish muhim vazifa hisoblanadi.

Ko'plab tadgigotchilarning ta’kidlashicha, sabzavot ekinlarida
o‘simliklar oziglanish maydonining yetarli bo‘lishi fotosintez
faolligi, ildiz tizimining rivojlanishi va mahsuldorlikka ijobiy ta’sir
ko‘rsatadi. Qator bo'ylab o‘simliklarni joylashtirishda shunga
e'tibor berish kerakki, agar ular orasidagi masofa 4 sm dan kam
bolsa, hosildorlik pasayadi. Bu holat o'simliklar o‘rtasidagi ozuga
va yorug'lik uchun raqobatning kuchayishiga olib keladi, natijada
yorug'lik darajasi kamayadi va keyinchalik piyozboshlarda botiglar
hosil bo'lishi sababli mahsulotning tovar sifati ham pasayadi [2].

Eng yuqori umumiy piyoz hosili — 36,14 t/ga — o‘simliklar
oralig‘i 5-7,5 sm bo‘lganda gayd etilgan (33,82 t/ga esa o‘rtacha
ko‘rsatkich). Eng yugori umumiy hosildorlik Melkam navida 35,2
t/ga ni tashkil gilgan, eng past hosildorlik esa Adama Red navida
29,86 t/ga bo‘lgan. Shuningdek, 5 va 7,5 sm oralig‘ida ekishda
tovar hosildorlik ham 10 sm oraligka nisbatan yuqori bo‘lgan [4].

Hindistonning Manipur hududida piyoz yetishtirishda 10x10
sm oraliq va 25 noyabrda ekish eng magbul bo'lib, hosildorlikni
358 s/ga gacha oshirishga imkon bergan. Bu variantda quyidagi
eng yuqori (barglar soni 8,26 dona, barg uzunligi 50,50 sm, barg
maydoni 87,93 sm?, hosildorlik 267,20 s/ga, o‘simlik balandligi
4,92 sm, piyoz diametri 53,68 mm, bir piyozbosh o‘rtacha
massasi 68,48 g, piyozboshning qurug modda migdori 13,68%)
ko‘rsatkichlar qayd etilgan [3].

Tadgiqotning maqsadi oraliq ekin sifatida yetishtirilgan
piyozda turli ekish sxemalari va oziglanish maydonini ko‘chatlarni
xato migdoriga ta’sirini aniglashdan iborat.

76 I ——— N7 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

1-jadval
Oraliq ekinda ekish sxemasi — oziglanish maydonini piyoz nihollarining xato miqdoriga ta’siri (2021-2023 yy.)
Xato miqdori ko‘chat ekilganidan Jami .
. A . Gektardagi
Ko‘chat 20 nobud barglari sarg‘aya haqiqiy
Ekish sxemasi ekilgan kundan bo‘lgan boshlaganda xato no.bud bo‘lngn ko‘chatlar
sana, ¢ . q nobud bo‘lgan | miqdori, | nihollar soni, ..
oy/kun D05 | L LLoT Y% nihollar soni % ming dona/ga | " os ong
% ming dona/ga ° . > g g dona/ga
ming dona/ga
(50+20)/2 x5 sm 20/X 4,3 24570 3,1 17713 7.4 42283 529117
(50+20)/2 x7,5 sm 20/X 33 12570 2,3 8760 5,6 21330 359570
(50+20)/2 x10 sm 20/X 3,1 8857 2,2 6285 5,3 15142 270558
(40+15+15)/3 x5 sm 20/X 6,5 56034 4,6 39655 11,1 95689 766379
(40+15+15)/3 x7,5 sm 20/X 5,7 32570 4.4 25141 10,1 57711 513689
(40+15+15)/3 x10 sm 20/X 5,2 22317 4,1 17596 9,3 39913 389271
(40+10+10+10)/4 x5 sm 20/X 7,1 81138 4,8 54854 11,9 135992 1006808
(40+10+10+10)/4 x7,5 sm 20/X 6,7 51067 4,1 31250 10,8 82317 679883
(40+10+10+10)/4 x10 sm 20/X 6,4 36569 3,8 21713 10,2 58282 513118

MATERIALLAR VA USLUBLAR

Tadgiqotlar B.J.Azimov, B.B.Azimovlarning «Sabzavotchilik,
polizchilik va kartoshkachilikda tajribalar o‘tkazish metodikasi»
(2002) asosida olib borildi. Piyozni oraliq ekin sifatida ko‘chatidan
yetishtirishda eng qulay ekish sxemasi — oziglanish maydonini
aniglash magsadida dala tajribalarini Ravnaq navi bilan o‘tkazdik.

Piyozni 35-40 kunlik nihollari 20-25-oktabrda 70 sm oraligda
olingan egatlarga uslubda ko‘rsatilgan sxemalarda ekildi.
Tajribadagi barcha variantlarda ko‘chatlar 20-oktabr kuni ekilgan
bo'lib, bu omil tashqgi mubhit ta’sirini bartaraf etish magsadida
doimiy saqlandi. Nihollar holati ekishdan keyin 20 kun o‘tgach
hamda barglari sarg‘aya boshlagan fiziologik fazada baholandi.
Bu bosqichlar nihollarning dastlabki moslashuvi va keyingi
yashovchanligini xolis baholash imkonini berdi.

NATIJALAR VA MUNOZARA

Tajriba natijalari shuni ko‘rsatdiki, ekish sxemasi va oziglanish
maydoni ko‘chatlarning saglanishiga sezilarli ta’sir ko‘rsatgan.
O'rganilgan ikki gatorli (50+20)/2*5 sm ekish sxemasida ko‘chatlar
xato miqdori ko‘zdan kechirilganda ekishdan 20 kun o‘tgach xato
miqdori 4,3 foiz, barglar sarg‘aya boshlagan fazada esa 3,1 foizni
tashkil etdi. Umumiy nobud bo‘lgan o‘simliklar migdori 7,4 foizni
bu esa 42283 dona/ga ko‘chat soniga to‘g'ri keldi, gektardagi
haqiqiy saqlanib qolgan ko‘chatlar soni 529117 dona/ga tashkil
etdi. Ikki gatorli ko‘chat orasi 7,5 sm sxemada ekilgan ko‘chatlar
ekilgandan 20 kun o‘tgach ko‘zdan kechirilganda xato miqdori 3,3
foizni, barglar sarg‘aya boshlagan davrda esa 2,3 foizni tashkil
etdi, jami xato 5,6 foizga yetdi.

Nobud bo‘lgan nihollar soni gektariga 21330 donani tashkil
etdi. Gektardagi haqiqiy ko‘chatlar soni 359570 donaga teng
bo'ldi. Ikki gatorli ko‘chat orasi 10 sm sxemadagi ko‘chatlarda
ekilgandan 20 kun o'tgach 3,1 foiz xato miqdori kuzatildi, barglari
sarg‘ayaboshlaganda esa 2,2 foizni tashkil etdi jami xato migdori
5,3 foizni ko‘rsatdi. Nobud bo‘lgan nihollar soni 15142 donani
tashkil qilib, gektardagi xaqiqiy ko‘chatlar soni esa 270558 donaga
to‘g'ri keldi.

Uch qatorli ko‘chat orasi (40+15+15)/3*5 sm sxemada
ko‘chatlar ekilgandan 20 kundan so‘ng xato miqdori 6,5 foiz va
nobud bo‘lgan ko‘chatlar soni 56034 donani, barglari sarg‘ayabosh
fazasida esa 4,6 foiz nobud bo‘lgan ko‘chatlar 39655 donani, jami
nobud bo‘lgan ko‘chatlar gektaridagi umumiy ko‘chatlar soniga
nisbatan 11,1 foizni tashkil etdi. Nobud bo‘lgan nihollar soni 95689
dona/ga ni, gektardagi haqiqiy ko‘chatlar soni esa 766379 dona/
ga ni ko‘rsatdi. Uch gatorli ko‘chat orasi 7,5 sm sxemada ekilgan
ko‘chatlarda ko‘chat ekilgandan so‘ng 20 o‘tkach xato miqdori
5,7 foizni nobud bo‘lgan ko‘chatlar 32570 donani ko‘rsatdi. Piyoz
barglari sarg‘ayaboshlagan davrda xato miqdori 4,4 foizni nobud
bo'lan ko‘chatlar 25141 donani ko‘rsatdi, umumiy xato migdori
10,1 foizni tashkil etdi. Gektardagi jami nobud bo‘lgan ko‘chatlar
57711 donani, gektardagi xaqiqiy ko‘chatlar soni esa 513689

donani ko‘rsatdi. Ko‘chat orasi 10 sm sxemada ko‘chatlar dalaga
ekilganidan 20 kun o‘tgach xato miqdori 5,2 foizni, nobud bo‘lgan
ko‘chatlar soni 22317 donani, barglar sarg‘ayaboshlash davrida
esa 4,1 foizni, nobud bo‘lgan ko‘chatlar soni esa 17596 donani,
(40+15+15)/3*10 sm sxemada umumiy xato migdori 9,3 foizni
jami nobud bo‘lgan ko‘chatlar 39913 donani, gektardagi xaqiqiy
ko‘chatlar soni esa 389271 donani tashkil etdi.

To'rt gatorli (40+10+10+10)/4*5 sm ekish sxemasida ko‘chatlar
xato miqdori o‘rganilganda ekishdan 20 kun o‘tgach xato migdori
7,1 foizni, barglar sarg‘aya boshlagan fazada esa 4,8 foizni tashkil
etdi. Umumiy nobud bo‘lgan o‘simliklar migdori 11,9 foizni bu esa
135992 dona/ga ko‘chat soniga to‘gri keldi, gektardagi haqiqiy
saqglanib golgan ko‘chatlar soni 1006808 dona/ga tashkil etdi.
To'rt qatorli ko‘chat orasi 7,5 sm sxemada ekilgan ko‘chatlar
ekilgandan 20 kun otgach ko‘zdan kechirilganda xato migdori
6,7 foizni, barglar sarg‘aya boshlagan davrda esa 4,1 foizni
tashkil etdi, jami xato 10,8 foizga yetdi. Nobud bo‘lgan nihollar
soni gektariga 82317 donani tashkil etdi. Gektardagi hagiqgiy
ko‘chatlar soni 679883 donaga teng bo‘ldi. To'rt qatorli ko‘chat
orasi 10 sm sxemadagi ko‘chatlarda ekilgandan 20 kun o‘tgach
6,4 foiz xato miqdori kuzatildi, barglari sarg‘ayaboshlaganda esa
3,8 foizni tashkil etdi jami xato migdori 10,2 foizni ko‘rsatdi. Nobud
bo‘lgan nihollar soni 58282 donani tashkil gilib, gektardagi xaqiqiy
ko‘chatlar soni esa 513118 donaga to‘g'ri keldi.

Tahlil shuni ko‘rsatdiki, qatordagi ko‘chat orasi masofasi
oshgan sari barcha ekish sxemalarida nihollar nobud bo'lishi
kamaydi. Biroq qatorlar soni ko‘paygan sxemalarda zichlik
yuqori bo‘lgani sabab, hatto katta masofada ham xato miqdori
to'lig bartaraf etilmadi. Shu bilan birga, zich ekish gektarga
to‘g'ri keladigan ko‘chatlar sonini oshirdi, ammo har bir niholning
individual rivojlanishini chekladi.

XULOSA

Piyoz ko‘chatlarining saglanishi ekish sxemasi va oziglanish
maydoniga bevosita bog‘liq ekanligi aniglandi. Oziglanish
maydoni kengayishi ko‘chatlarning nobud bo'lishini kamaytirib,
haqiqiy ko‘chatlar sonining saqglanishini ta’minladi.
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https://orcid.org/0009-0003-3650-7348
9 pokizanegmatova11@gmail.com

Annotatsiya. Ushbu maqolada brokkolining Fiesta F, va Naxos F, duragaylarini turli ekish muddatlari qo ‘llanilganda
to ‘pgul biometrik ko ‘rsatkichlari va hosildorligi bo ‘yicha tadqiqot ishlari amalga oshirildi. Tahlil natijalariga ko ‘ra, tadqiqot
natijasida Samaraqand tuproq-iqlim sharoitida Fiesta F,duragayining 5-mart, 15-mart va 25-mart muddatlarida to ‘pgul vazni
o ‘rtacha 400-433 gr ni, Naxos F, duragayida xuddi shu ekish muddatlarida 460-507 gr ni tashkil etib, ikkita duragayda ham
nazorat 5-mart muddatida ekilgan to ‘pgul vazniga qaraganda 15-mart muddatda ekilgan to ‘pgul vazni Fiesta F, 33gr; Naxos
F 47gr og ‘ir ekanligi aniglanganligi to ‘g ‘risida ma’lumotlar keltirilgan.

Kalit so zlar: brokkoli duragayi, variantlar, vegetatsiya davri, ekish muddati, dala kuzatuvi, ko ‘chat, hosildorlik, optimal
harorat, to ‘pgul.

Abstract. This article presents research on the biometric characteristics and yield of broccoli florets of the Fiesta F1 and
Naxos F1 hybrids under different planting dates. According to the analysis results, under the soil and climatic conditions of
Samarkand, the average floret weight of the Fiesta F1 hybrid was 400-433 g when planted on March 5, March 15, and March
25, while that of the Naxos F1 hybrid was 460-507 g at the same planting dates. It was determined that, compared with the
floret weight of the control variant planted on March 5, the floret weight of the Fiesta F1 hybrid planted on March 15 was 33
g heavier, while that of the Naxos F1 hybrid was 47 g heavier. Therefore, March 15 was recommended as the optimal planting
date for both hybrids.

Keywords: broccoli hybrid, variants, growing season, planting date, field observations, seedlings, yield, optimal temperature,
floret.

AnHomauyusa. B dannoti cmamve npedcmasneHut pe3ynsmamsi uccaedo8anuti GUOMempuueckux nokasamesell U yporcatiHo-
cmu coygemuii 2ubpudos 6pokkonu Fiesta F1 u Naxos F1 npu pasnuunsix cpokax nocadku. CoenacHo pesynsmamam aHaiusd,
8 nouseHHo-kKaumamuueckux ycnosusx Camapkandckoll obnacmu cpedwss macca coysemus y 2ubpuda Fiesta F1 npu cpokax
nocadxu 5, 15 u 25 mapma cocmasuna 400-433 2, a y 2ubpuda Naxos F1 npu mex sce cpokax nocadku — 460-507 2. Yema-
HOBJ1EHO, UMO NO CPABHEHUIO C MACCOL COYBEMUL KOHMPONLHOZ0 BAPUAHMA, NOCANCEHHO20 5 Mapma, macca coyeemuli 2ubpuda
Fiesta F1 npu nocadke 15 mapma 6bi1a 6onvuie Ha 33 2, a y 2ubpuda Naxos F1 — na 47 2. B ceasu ¢ amum cpok nocadku 15
Mapma pekomeHd08aH 8 kauecmae oOnMuUManbHoz2o 011 060ux 2ubpudos.

Kntouesvle cnoea: 2ubpud 6pokkonu, eapuanmet, 6e2emayuoHHbll nepuod, Cpok hocadku, nonesvie HabnodeHus, paccadd,

YDOXHCALIHOCMb, ONMUMATLHAS. MeMNepamypa, coysemue.

KIRISH

Brokkoli gimmatli sabzavot ekinlardan biri bo‘lib, u sovuqqa
bir muncha chidamliligi va turli tuprog-iglim sharoitlariga
talabchanchanligi bilan ajralib turadi. Brokkoli yetishtirishda
ekish muddati va mineral o'g‘itlar va o'sishni boshqaruvchi
pereparatlardan samarali foydalanish o‘simlikning o‘sish
va hosildorlik jarayonlariga, shuningdek to‘pgul biometrik
ko‘rsatkichlariga sezilarli ta’sir ko‘rsatadi[5].

Ekish muddati brokkolining hosildorligini belgilovchi asosiy
omillardan biri hisoblanadi. Brokkoli sovugga chidamli, o‘rtacha
harorat 20-25 C bo‘lganda normal o'sib rivojlanadi. Erta bahorda
ekish sharoitida tuprogda namlik yetarli bo‘ladi va harorat nisbatan
past bo‘lgani uchun o'simlikning o'sish jarayonlari birmuncha
yaxshi kechadi. Bu esa hosildorlik yuqori bo‘lishiga olib keladi.
Harorat va namlikning keskin o‘zgarishi brokkoli o‘sishi va
rivojlanishiga salbiy ta’sir giladi. Kech ekish muddatlarida , yani
aprel oyida ekish amalga oshirilganda, tashqi muhit harorati ortishi
tufayli o‘simlik o'sish va rivojlanish jarayonari normal kechmasdan
hosildorlikka sezilarli ta’sir ko‘rsatadi[3].

Ba’zi navlar yoki duragaylarda markaziy to'pgul yig‘ilgandan
so‘ng pastki barglardagi po‘stloq poyalardan kichik boshlar hosil
bo‘ladi, bu hosilni 50% ga oshiradi. Yuqgoridagi xususiyatlar nav
yoki duragaylarga xos xususiyatlardir [2, 4].

MATERIALLAR VA USLUBLAR
Mazkur ilmiy-tadgiqot ishlari Samargand tuprog-iglim sharoitida

Urgut tumani Xodjamqulov Vafo tomorga xo'jaligi dala sharoitida
olib borildi. O'simliklar o‘sishi Orta Osiyo tuproq va o'simliklarini
kimyoviy tahlil etish metodlaridagi (1977) usul asosida tadgiqotlar
olib borildi. Dala tajribalarini o‘tkazishda fenologik kuzatuvlar,
biometrik o‘lchovlar, hosil miqdori va tovar sifati bo'yicha
kuzatuvlar “Sabzavotchilik, polizchilik vakartoshkachilikda
tajribalar o‘tkazish metodikasi’[1] go‘llanmalari talablariga muvofiq
tahlil qilindi. Matematik statistik tahlillar B.A. Dospexov (1985)
uslubi hamda MS Exsel dasturi asosida amalga oshirildi.
NATIJALAR VA MUNOZARA

Bizning izlanishlarimizda esa brokkoli yetishtirishda ekish mud-
datini to‘g'ri tanlash o*simlikning o‘suv davrini samarali boshqarish
imkonini beradi. Bu esa o'z navbatida hosildorlikni oshirish va kam
targalgan ekinlar samaradorligini ta'minlashda muhim ahamiyat
kasb etadi. Tadgiqgotlarda brokkolini Fiesta F, va Naxos F, dura-
gaylarini 5-mart nazorat sifatida olingan muddatlarini turli ekish
muddatlari 15-mart va 25-mart muddatlarida to‘pgul biometrik
ko‘rsatkichlari va hosildorligi bilan taqqoslab, Samargand tuproq
iglim sharoitida kuzatuvlar olib borildi.

Tadqiqot olib borilgan turli ekish muddatlarda duragaylar
to‘pgul balandligi, shakli, diametri aniglandi.

Karambosh kesilib o‘rta gismining diametri Fiesta F1 nazorat
variantida 16 sm, 15-mart muddatida 16,7 sm va 25-mart
muddatida 15,7 sm dan iborat bo‘ldi. Bu ko‘rsatkichlar nazorat
varianitiga garaganda 4,3 kop va 1,9ga foizga kamrog. Naxos
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Turli ekish muddatlarida Brokkoli duragaylari to‘pgul biometrik ko‘rsatkichlari el
T/r | Duragay namunalari Ekish muddatlari To‘pgul balandligi, sm | To‘pgul eni diametri, sm To‘pgul shakli
1. Fiesta F1 5-mart (nazorat) 10,0 16 Yassi yumaloq
2. Fiesta F1 15-mart 11,8 16,7 Yassi yumaloq
3. Fiesta F1 25-mart 9,6 15,7 Yassi yumaloq
4. Naxos F1 5-mart (nazorat) 11,9 17,2 Yassi yumaloq
5. Naxos F1 15-mart 12,5 18,0 Yassi yumaloq
6. Naxos F1 25-mart 12,3 17,4 Yassi yumaloq
2-jadval
Turli ekish muddatlarida brokkoli to‘pgul vazni va hosildorligi
Hosildorlik t/ga
T/r | Duragay namunalari Ekish muddatlari To‘pgul o‘rtacha vazni, g
2025 2026 Ofrtacha
1. Fiesta F1 5-mart (nazorat) 400 18,5 19,2 18,85
2. Fiesta F1 15-mart 433 20,2 21,0 20,6
3. Fiesta F1 25-mart 406 19,0 19,6 19,3
4. Naxos F1 S-mart (nazorat) 460 21,5 22,3 21,9
5. Naxos F1 15-mart 507 23,8 24,5 24,15
6. Naxos F1 25-mart 470 22,0 22,8 22,4

F1 nazorat variant to'pgul diametri 17,2 sm. 15-mart muddatda
ekilgani 18,0sm va 25-mart muddatda ekilgani 17,4 sm tashkil
qildi.

To'pgul balandligi Fiesta F1 nazorat variantida 10,0 sm, 15-
mart muddatida 11,8 sm 25-mart mudatida 9,6 smni tashkil qildi.
Eng baland ko‘rsatkich ikkita duragayda ham 15-mart sanasida
kuzatildi. Izlanishlarda duragaylarining to‘pgullari shakli yassi
yumaloq bo‘lganligi aniglandi.

Ekish muddatlarining ta’siri doirasida yaratilgan duragaylar
bo'yicha o'rtacha hosildorligi quyidagicha bo‘ldi, 15-mart va 25-
mart muddatida ochiq dalaga ekilgan Fiesta F1 duragayining
o‘rtacha hosildorligi gektariga 20,6-19,3 tonnani tashkil qildi.
Bu duragayning nazorat muddatida esa esa 18,85 tonna va
Naxos F1 duragayi nazorat muddatida esa o‘rtacha 21,9 tonnani
tashkil qgildi. Bundan tashqari 15-mart sanasida ochiq dalaga
ko‘chatlari o‘tqazilgan Naxos F1 da o'rtacha hosildorlik 24,15
tonnani, 25-mart muddatida 22,4 tonnani tashkil etdi. Tajriba
ma’lumotlaridan ko‘rinib turibdiki, o‘rganilgan muddatlarda
hosildorlik ko‘rsatkichlari bo‘yicha eng yuqori natija Fiesta
F1 da ham, Naxos F1 da ham 15-mart sanasida qayd etilib
har gektar yerdan 20,6-24,15 tonna to‘pgul hosili yetishtirildi.
2-jadval ma’lumotlarida keltirilganidek tajribada o‘rganilgan ekish
muddatlarining tasirida o‘rtacha to‘pgul vazni ham tagqoslandi.

Bunda o‘rtacha bir dona to‘pgulning vazni duragaylararo 400
grammdan 507 grammgacha ortib bordi. Eng katta va og‘ir vaznli
to‘pgullar shakllanishi Fiesta F1 da (433g) ham, Naxos F1 (5079)
da ham 15- mart muddatida gayd etildi.

XULOSA

To'pgul balandligi Fiesta F1 va Naxos F1 duragaylarida 15-
mart sanasida ekilganda mos ravishda 11,8 sm va 12,5 sm eng
baland ko‘rsatkichni tashkil etdi. Bu 15-mart sanasida ekilganga
garaganda Fiesta F1 da 5-mart muddatida 1,8 sm va Naxos F1
0,6 sm, 25-mart sanasida esa Fiesta F1 2,4 sm va Naxos F1
0,2sm past ko‘rsatkichni tashkil etadi.

To'pgul eni diametri Fiesta F1 5-15-25 —mart sanalarida mos
ravishda 16-16,7-15,7 sm. Naxos F1 da 5-mart sanasida 17,2
sm eng past ko‘rsatkich. 15-mart sanasida 18,0 sm va 25-mart
sanasida 17,4 sm. Eng yuqori ko‘rsatkich ikkala duragayda ham
15-mart muddatida.

Hosildorlik o‘rtacha 18,85 tonnadan 24,15 tonnagacha bo'lib,
ikkala duragayda ham 15-mart sanasida eng yuqori hosildorlik
Fiesta F1 da 20,6 t, Naxos F1 da 24,15 t kuzatilganligi ma’lum
bo'ldi.

Olingan natijalar asosida xulosa gilishimiz mumkinki, har ikkala
duragayning ham 15-mart sanasida ekilgan varianti eng maqgbul
muddat sifatida ajralib turdi.

Mehnat, 2002.

CTaHe // MaTtepwansl Hay4HoW kKoHdepeHumn. — 2018.
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O‘SIMLIKSHUNOSLIK

YOK: 633.174:631.559:631.582(575.172) d.) https://doi.org/10.67048/qxju2026ai128iss7m995

COPU3 (SORGHUM ORYSOIDUM) — KAK NEPCNEKTUBHAA
3EPHOBAA KYINbTYPA A1 PETUOHA NPUAPAIBA

Topewos MNapaxat A6gupoBuy
3aB.nabopatopuen amsepcudukauum kynstyp [ICAS, K. C/X.H.
https://orcid.org/0009-0002-3113-3394

AnHomauyus. B cmamee npedcmasneHsl pe3yniomanmul UHMpPOOyKYUU U azpo3KoN02UUecKol OYeHKU nepcheKmueHoll 3ep-
Hoeoli kynbmypst Copuc (Sorghum orysoidum) 8 ycnosusx deguuyuma 600HbIX pecypcos u 3aconenus nous Ilpuapanvs. Hc-
cnedosanus npogedervt 8 2025-2026 200ax nabopamopueti dusepcupuxayuu Kynemyp MexcOyHapooHo20 UHHOBAUUOHHOZ0
yenmpa Ipuapanes npu Ynusepcumeme usyuenus okpyxcaiowjeli cpedvl u usmenenus kaumama Llenmpanwroti Asuu (Green
University) na onvimnom yuacmxke «Camanbaii» Hykycckozo pationa Pecnybnuku Kapaxannakxcman. B xode ucciedosanuii
U3yuanucsb ycmouuueocmos Kynbmypul K 3ACONEHUI0 NOU8, 8bICOKUM memnepamypam u deuyumy enazu, npooonrcumens-
HOCMb 8e2eMayUOHHO20 Nepuoda, ANeMeHmvl CMPYKMypbl ypoxrcas u buonozuieckas ypoxcatinocmo. Ilonyuennule pesynoma-
mot nokaszanu, umo Copuc ycnewHo adanmupyemcst K 3KCMpeManbHblM NOUBEHHO-KAUMAMUUECKUM YCao8usm pezuoHa. Ipu
Makcumanvroli memnepamype 803dyxa 43,7 °C pacmeHus HOpMATbHO pa3susalucy npu nposedenuu 8cezo 00H020 8ezemayu-
OHHO20 nonugad. Buonozuueckas ypoxcatinocms cocmasuna 41,2 u/za, a npodonxcumenbHocms ezemayuoHH020 nepuoda —
99 Oneli. Pesynbmamet uccnedosanuti caudemenbcmayrom o 8biCOKOU nepchekmusHocmu evipawjugaus Copuca 8 ycnosusx
Ipuapanes kak anbmepHamueHoll pucy Kynbmypul, omauuaroujetics Hu3koli nompeOGHOCMb10 8 800e, 8bICOKOL IKON02UUECKOU
NIAcmMu4HOCMb10 U YEHHBIMU NUWEBLIMU CBOLICINBAMU 3ePHA.

Knrwouessie cnosa: Copuc, Sorghum orysoidum, Ilpuapanve, unHmpodykuyus, ougepcupukayusi ceabCKOX035ALCMBEHHbIX
KYIbIyp, 3acojieHue nous, 3acyxoycmouuueochy, GUON02UUECKAS YPOHCALHOCMb, NPOJ0BONbCMBEHHAS, 6E30NACHOCMb, 3€ep-
HOBblE KyNbMmypol.

Annotatsiya. Maqgolada Orolbo‘yi mintaqasining suv tanqisligi va tuproq sho ‘rlanishi sharoitida istigbolli don ekini
hisoblangan Soris (Sorghum orysoidum) ning introduksiyasi va agroekologik baholash natijalari keltirilgan. Tadgiqotlar
Markaziy Osiyo atrof-muhit va iqlim o ‘zgarishini o ‘rganish universiteti (Green University) huzuridagi Orolbo ‘yi xalgaro
innovatsiya markazining ekinlarni diversifikatsiya qilish laboratoriyasi tomonidan Nukus tumani «Samanboy» tajriba
maydonida 2025-2026 yillarda olib borildi. Tajriba davomida o ‘simlikning sho ‘rlanish, yuqori harorat va suv tanqisligiga
chidamliligi, vegetatsiya davri, hosil strukturasi elementlari hamda biologik hosildorligi baholandi. Tadqiqot natijalariga
ko ‘ra Soris 43,7 °C gacha bo ‘Igan yuqori harorat sharoitida ham bir martalik vegetatsion sug ‘orish bilan normal rivojlandi.
Biologik hosildorlik 41,2 s/ga, vegetatsiya davri 99 kunni tashkil etdi. Olingan natijalar Sorisning Orolbo ‘yi sharoitida
guruchga muqobil, suvni kam talab qiluvchi va yuqori oziqaviy qiymatga ega istigbolli ekin ekanligini ko ‘rsatdi.

Kalit so‘zlar: Soris, Sorghum orysoidum, Orolbo‘yi, introduksiya, ekinlarni diversifikatsiya qilish, sho ‘rlanish,
qurg ‘oqchilikka chidamlilik, biologik hosildorlik, ozig-ovqat xavfsizligi, don ekinlari.

Abstract. The article presents the results of the introduction and agroecological evaluation of Soris (Sorghum orysoidum)
as a promising cereal crop under the conditions of water scarcity and soil salinity in the Aral Sea region. The study was
conducted in 2025-2026 by the Laboratory of Crop Diversification of the International Innovation Center for the Aral Sea
Region under the Central Asian University of Environmental and Climate Change Studies (Green University) at the Samanbay
experimental field in the Nukus district. The research assessed the crop’s tolerance to salinity, high temperatures, and water
deficit, as well as its growing period, yield components, and biological productivity. The results demonstrated that Soris
maintained normal growth under extremely high temperatures of up to 43.7°C with only one irrigation during the growing
season. The biological yield reached 41.2 c/ha, while the growing period lasted 99 days. The findings indicate that Soris is a
promising alternative to rice for the Aral Sea region due to its low water requirements, high environmental adaptability, and
valuable nutritional properties.

Keywords: Soris, Sorghum orysoidum, Aral Sea region, crop introduction, crop diversification, soil salinity, drought
tolerance, biological yield, food security, cereal crops.

BBEOEHUE

Mpobnema ycbixaHust ApanbCkoro Mopsi NpyBena K pe3komy
M3MEHEHMIO MOYBEHHO-KNMMAaTUYECKMX YCNOBUW, Aerpagaumm
3emenb BCneacTBue 3aconeHns Gonbluei YacTu opoLllaembix
3eMernb, OCTPOW HexBaTKe MOMMBHOW BOAbl BO BCEM pervoHe
Mpuapanbsa u BbiNafeHWIO 3HAYUTENMbBHON YacTu NaxoTHbIX
3emernb 13 ceBoobopota. OcobeHHO 0CTPO AaHHble NPobnembl
NPOSBNSAIOTCA B CEBEPHbIX NEBOOEPEXHBIX U NMPaBoOepexKHbIX
panoHax Pecnybnuku KapakannakcTaH, roe TpaguuMoHHO Bbl-
paLvBancs puc, ABNABLUMACSA OOQHUM U3 OCHOBHbLIX MCTOYHUKOB
[0X0[4a MECTHOIO HaceneHus.

Ecnu paHee B 3TMx panioHax exerogHo BbliCEBanocb A0
80-100 Tbic. ra puca, 10 k 2023 rogy nnowaan ero noceBoB
npaktuyeckn ucyesnu. Tak, B 2023 rogy B Hykycckom painoHe
6b1n0 3acesHo Bcero 28 ra, B KaHnbikynbckom — 5 ra, B KyH-
rpagckom — 2 ra, a B Kapaysskckom 1 Yumbanckom panoHax
NoCeBbl pyca OTCYTCTBOBanNM NOMHOCTLIO [1]. YacTo nosTopsto-
Lmecst ManoBoAHble roAbl 06ycnoBunnmu He0bxoANMOCTb Noncka
anbTepPHaTUBHBIX CEMbCKOXO3ANCTBEHHBIX KYMbTYP, CNOCOOHBIX
obecneunTb cTabrnnbHOE NPOU3BOACTBO NPOAYKLMMU NPU OrpaHu-
YeHHbIX BOAHBIX pecypcax.

B ycnoBusax n3MeHeHus rMaponormyeckoro pexvma peku
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Amypapbn ocobyto akTyanbHOCTb npuobpeTaeT amBepcuduka-
LMs pacTeHNEBOACTBA MYTEM 3ameHbl BNarontobuBbIxX KynsTyp
6onee 3acyxoycTon4mBbIMU 6€3 CHIDKEHNS 0OOBLEMOB U KayecTBa
npoayKumuu.

OpHol 13 nepcnekTuBHbIX KynbTyp senserca Copuc (Sorghum
orysoidum) — cneumanu3vpoBaHHas 3epHOBas KpynsHas Kynb-
Typa, Co3fjaHHas B pesynbrarte Cenekumy copro Ans nonyvyeHns
3epHa C KynMHapHbIMUK CBOMCTBaMM puca. brnarogaps ectecTseH-
HOMY CXO[CTBY rEHOMOB COpPro 1 puca 3epHo Copuca obnagaet
YHVKanbHbIMW «PUCOBLIMUY CBONCTBaMM [2].

B otnunume ot puca, Copuc He TpebyeT 3aTonneHus v Bbipa-
LUMBAHWNS Ha YeKax, OTNINYaeTCs BbICOKOM Xapo- U 3aCyX0yCToN-
YMBOCTBIO, 3PPEKTMBHO Mcnonb3yeT Bnary bnarogaps HU3KOMyY
TpaHcnmpauoHHoMy koadduumeHTy (250), XopoLlo KycTuTes,
npurogeH ANs MexaHu3npoBaHHoW y6opku n obnagaet BbICOKON
NULLEeBOW LEeHHOCTbo. 3epHo coaepxuT 74—-82 % kpaxmana,
11-13 % 6enka, 2,5-3,5 % xwupa, 7-8 % knetuyatku, 6orato
BUTaMUHaMW W MUHEpPanbHbIMU BELLECTBAMU, HE COOEPXKUT
ITIIOTEH U MOXET UCMONb30BaThCA B Ka4eCTBE PYHKLIMOHANBHOTO
npogykta nutanus [3]. Mo arpoTtexHonoruu seipaiyysaxHne Co-
puvca NpakTUYeCKN He OTIIMYAETCA OT TEXHONOMMW BO3AENbIBaHUS
3epHOBOro copro [4].

MATEPWAIbI U METOObI

C uenbto OLEHKM BO3MOXHOCTU MHTpoayKumu Copuca B yc-
nosusx lMpuapanesa nabopatopuei aveepcnduKaLmm Kynstyp
MexayHapogHOro MHHOBaLMOHHOTO LeHTpa lNprapanbs npu
YHVBEPCUTETE U3YHEHUS OKPYXatoLLel Cpeabl U UBMEHEHUS K-
mata LUeHtpansHon Asumn (Green University) 6binv nposefeHsl
3KOMOrMYecKkMe UCNbITaHNSA KynbTypbl.

WccnenosaHust BLINOMHANMCH Ha ONbITHOM yyacTke «Caman-
6an» Hykycckoro pavioHa Pecnybnukv KapakannakctaH. MNousbl
OMBbITHOTO y4yacTka — NyroBo-ansoBuanbHble CynecyaHble,
cpeaHe3aconéHHble, XnopuaHo-cynbgatHoro Tnna. CogepxaHve
rymyca coctaensno 1,07 %.

Moces Copwuca 6bin npoeaéH 21 anpens 2025 roga. Bee
arpoTexHNYecKne MepONPUATUS BbINMOMHANUCE B COOTBETCTBUN
C OBLLENPUHATON TEXHOMOINE BblpalLyBaHNS 3€PHOBOIMO COPro
Ans ycnosun Pecnybnvkm KapakannakcraH.

B xoge viccnefosaHuii onpefenany NpoaomKUTENbHOCTb
BEreTalnoHHOro nepuoaa, yCTonYmBoCTb pacTeHuii Kk Hebnaro-
NPUATHLIM hakTopam cpedbl, ANeMeHTbl CTPYKTYpbl ypoxas
(AnvHa meTénku, YMcno n Macca 3epHa B MeTénke, macca 1000
CeMsiH, KOAMMULIMEHT KyLLEHWUST), TyCTOTY CTOSIHUS pacTEHWUN 1
61ONOrMYecKyto YpoXxanHoCTb.

PE3YIbTATbI U OBCYXXOEHUE

MpoBenéHHble nccnefoBaHysa NOATBEPANIN BLICOKYIO aaan-
TUBHOCTb KymbTYpbl K 3KCTPEMasibHbIM MOYBEHHO-KMMMATUHECKNM

ycnosusm Mprapanss.

B nepuog uccnepoBaHuii, N0 AaHHbIM MeTeOCTaHLUMK
«Yumbany, B TpeTben aekage uonsa 2026 roga makcumMarnbHas
TemnepaTtypa Bosgyxa gocturana 43,7°C. HecmoTpsa Ha akc-
TpemarbHyto xapy pacteHus Copuca He NposiBAANM NPU3HAKOB
YrHETEHUs faxe npuv NpoBeaeHU/ NiLLb OQHOTO BEreTaLyoHHOMo
nonuea Hopmoit 700 m*/ra B hase BbIxoaa B TPYOKy, 4TO cBUAE-
TENbCTBYET O BbICOKOW Xapo- 1 3aCyXOyCTONYNBOCTU KYNbTYPbI.

OCHOBHbIE 311eMEeHTbI CTPYKTYPbl ypoXas CoCTaBUnu: AnuHa
METENKN — 22 CM, KONMMYECTBO 3EPEH B OAHON MeTénke — 1741
LUT., Macca 3epHa ¢ ogHon meténkun — 27,5 r, macca 1000 cemsiH
— 22 1, KO3 PULMEHT KyweHns — 1,5.

Mpwu ryctote ctoaHus pacteHuit 100 Toic. pacTeHui/ra Guo-
noruyeckasi ypoxanHocTb cocTasuna 41,2 u/ra, a npoaomKuTens-
HOCTb BereTaumoHHOro nepuoga — 99 aHen.

MonyyeHHble pesynbTaTsl CBUAETENBLCTBYIOT O BbICOKOW 3KO-
norunyeckon nnactmyHoct Copuca 1 NOATBEPXOAOT BO3MOX-
HOCTb €ro YCMeLIHOro BblpallyBaHNS B YCNOBUAX 3aCONEHHbBIX
MOYB, BbICOKMX TemnepaTtyp v AeduumTa opocuTerisHON BOAbI.
Bnarogaps coyeTaHunio BbICOKON YPOXaNHOCTH, YCTONYMBOCTY K
CTPEeCcCcoBbIM (hakTOpaM W LIeHHbLIM NULLEBLIM Ka4ecTBaM 3epHa
Copuc MOXeT paccmaTpyBaTbCs Kak NepenekTMBHas ansrepHa-
TVBa PUCY B YCNOBUSAX COKPALLEHNS BOOHbLIX PECYPCOB PErMOHA.

3AKIIOYEHUE

[MpoBenéHHbIE UcCneaoBaHUsSt NO3BONSAOT CAeNaTh Cneayto-
LLe BbIBOAbI:

Copuc ABnseTca NepcnekTMBHON KynbTYpoWu AN permoHa
Mpuapanbsa, oTNMYaschb BbICOKOW YCTOMYMBOCTBLIO K 3acyxe,
3aCOMEHNIO NOYB, BbICOKMM Temnepatypam v apyrum Hebnaro-
NPUATHBLIM 3KONOTUYECKUM haKkTopam.

B ycnoBusix cokpalieHus nnowanen Bo3genbiBaHUS puca
3epHo Copuca bnarogapsi CBOMM TEXHONOMMYECKUM U KynvHap-
HbIM CBOVICTBaM MOXET CNyXunTb 3 MEKTVBHON ansTepHaTUBON
pucoBOW Kpyne.

Biicokoe cogepxaHve 6erka, kpaxmana, BATaMUHOB, MUHE-
panbHbIX BELECTB N aHTUoKCuaaHToB fAenaet Copuc LeHHbIM
NPOAYKTOM [Nsi YKpeneHns 30opoBbs HACENEeHNs 1 NOBbILLEHUS
NPOAOBONBLCTBEHHOW 6e30nacHOCTH permoHa.

BosgenbiBaHne Copuca siBNSETCH 3KOHOMUYECKW Lieneco-
06pasHbIM M COOTBETCTBYET arpoKMUMMaTUYECKUM YCroBUAM U
Tpaguumsam semnegenus Pecnybnukn KapakannakcTaH.

[ns LWMpoKOro BHEAPEHUS KyMbTypbl HEOBX0AMMO MPOAon-
XUTb nccnegoBaHns no paspaboTke HayyHO 060CHOBaHHON
arpotexHonoruu Bbipawmsanus Copuca ¢ y4éTom cneumdukm
NOYBEHHO-KNMMaTUYECKUX ycrosun MNpuapanbs, opraHn3oBaTb
CMCTEMY CEeMEHOBOACTBA W MOArOTOBUTL pEKOMEeHAauuu Ans
CENbCKOXO3AMCTBEHHOMO NMPOU3BOACTBA.

JINTEPATYPA

1. Ctatnctnyecknin GronneteHb Kapakannakckoro ynpaeneHus ctatuctuku. Hykyc-2024r, ¢ 26.

2. BopoHtok 3.C, KonbLos C.A. KpynsHas kynstypa copu3a (Sorghum orysoidum) B pucoBbix ceBoobopoTtax HaumoHanbHas
akagemus arpapHblx Hayk YkpauHbl. XXypHan « Pucosogcteo» 2013r Ne22 ¢ 71-74.

3. BputeuH J1.J1,bonabipeBa O.A, KnuueHko . CpaBHUTENbHAs OLieHKa NepCneKTUBHBIX COPTOB COPro 3ePHOBOIO KPYMSHOTO
HanpaBneHus. N3BecTns cenbCckoxo3ancTBeHHON Haykn TaBpuabl.2021r, Ne27(190) ¢ 28-34)

4. bypgbira B.H,Puxnusckuin U.IN. Ontummaaums cpokoB 1 cnocoboB ceBa COpro puco3E€pHoro ( copusa) B yCroBusX 3a-
nagHon yactu flecoctenn YkpamHbl. COOpHUK HayuyHbIX TpyAaoB «VIHHOBauum B Hayke» (Matepuansl XVI mexagyHapogHon
3a04HOW Hay4HO-MpaKTnyeckon koHgepeHumn, 28 sHeapsa 2013 r.). HoBocnbupck: OO0 «CnbAK», 2013.Hactb 1,c 162-163

Ne7 [128], 2026 e 81



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

UO’K: 633.854.78

d) https://doi.org/10.67048/qxju2026ai128iss7m996

KUNGABOQAR URUG’INING SIFATINI OSHIRISHDA
EKISH SXEMASINI MAQBULLASHTIRISH
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Annotatsiya. O ‘zbekistonning sug ‘oriladigan yerlarida har yili 28-30 ming gektar moyli kungaboqar o ‘sitiriladi. Bunday
katta maydonni urug ‘lik bilan ta’minlash dolzarb masala hisoblanadi. Ilmiy maqolada kungaboqarning yuqori sifatli elita
urug ‘ligini yetishtirish uchun birlamchi urug ‘chilik kuchatzorlarida har xil (70x40-1, 70x50-1, 70x60-1, 70x70-1sm. va
60x40-1, 60x50-1, 60x60-1, 60x70-1sm.) sxemalari bo ‘yicha ekishning urug‘lik sifatiga ta’siri o ‘rganildi. Navlilik sifat
ko ‘rsatkichlari bo ‘yicha eng yaxshi va sara urug‘lar o ‘simlik katta ekish sxemasi ( 70x60-1 va 60x60-1 sm. ) sxemasida
o ‘stirilganda olindi. Ekish sxemalarining ta’sirdan keyingi ko ‘rsatkichlarini yoki keyingi avlodlarda olinadigan hosildorlikni
o0 ‘rganish uchun 2019-2020 yillarda har xil ekish sxemalarida o ‘stirilib olingan urug ‘lar 2020 va 2021yilda bir xil tuproq
sharoitida ekilib, urug ‘larning o ‘nuvchanligi va hosildorligi aniglandi. Ta'sirdan keyingi ko ‘rsatkichlarda ham SamQXI 20-
80 navi 70x60-1 ekish sxemasida- 36,3 s/ga. cha va SUR nav 60x60-1 sxemada ekish tufayli 31,2 s/ga gacha yuqori olinishi
aniglandi.

Kalit so“zlar: kungaboqar, elita, birlamchi urug ‘chilik, ko ‘paytirish pitomnigi, avlodlar bo ‘yicha baholash pitomnigi,
ekish sxemasi, tup qalinligi, oziglanish mydoni, mahsuldorlik ko ‘rsatkichlari, urug‘ning ekinboplik sifat ko ‘rsatkichlari,
ta’sirdan keyingi laboratoriya unuvchanligi, ta’sirdan keyingi hosildorlik.

Abstract. On the irrigated lands of Uzbekistan, 28-30 thousand hectares of sunflower are grown every year. Supplying such
a large area with seeds is an urgent issue. In the scientific article, the effect of sowing on seed quality in different schemes
(70x40-1, 70x50-1, 70x60-1, 70x70-1 cm. and 60x40-1, 60x50-1, 60x60-1, 60x70-1 cm.) was studied in primary seedbeds for
the cultivation of high-quality elite sunflower seeds. The best and best seeds in terms of quality indicators of the variety were
obtained when the plant was grown in a large planting scheme (70x60-1 and 60x60-1 cm.). In order to study the after-effects
of the planting schemes or the yield obtained in the next generations, the seeds grown in different planting schemes in 2019-
2020 were planted in the same soil conditions in 2020 and 2021, and the seed germination and yield were determined. In the
indicators after the impact, the SamQXI 20-80 variety in the planting scheme 70x60-1 - 36.3 ts/ha. It was found that the yield
of cha and SUR variety was up to 31.2 t/ha due to planting in 60x60-1 scheme.

Key words: sunflower, elite, primary seed production, propagation nursery, generation evaluation nursery, planting
scheme, plant thickness, feeding area, productivity indicators, seed yield quality indicators, post-exposure laboratory fertility,
post-exposure yield.

Annomauua. Opowaembix 3emasx Ysbekucmaua excezo0Ho evipaujusaiom 28-30 meic. 2a nodconneunuka. Obecneuum
makyo 6onuyo 1owad ceMeHamu — 80npoc aKmyantwlii. B HayuHoll cmame usyueHo @nusHue N0Cea Ha Kauecmao CeMSH NO
pasmbim cxemam (70x40x1, 70x50x1, 70x60x1, 70x70x1 cm. u 60x40x1, 60x50x1, 60x60x1, 60x70x1 cm.) 8 nep8uuHbIX 2pso-
Kax O 8bIPAUIUBAHUSL COPNOB020 SNUMHO20 hodconHeuHuka cemend. Campie nyuwiue u Jyuwue cemeHa no KauecmeeHHbiM
nokasamensam copma Obliu NOTYUEHbL NPU BbIPAWUBAHUU pacmeHus 8 KpynHoli cxeme nocadku (70x60x1 u 60x60x1 cm.). C
ceno uzyueHus nocaedcmauli cxem noceda Unu NOIYUEHHO20 Yporcas 8 Credyroujux NOKONEHUX CeMeHd, 8blpaujeHHble No
pasubim cxemam nocesa 6 2019-2020 zz., Gviiu evicarxceHvl 8 00HU U me xHce nouseHHwvle ycanosgusa 6 2020 u 2021 ze. 6viiu
onpedenenvl. B nokasamensx nocne gosdeticmeus copm CamKXU 20-80 e cxeme nocadku 70x60x1 - 36,3 c/za. Yecmanoeneno,
umo ypoxcatinocm copma Ya u CYP cocmasuna do 31,2 m/za npu nocadke no cxeme 60x60x1.

Kntouessle cnoea: nodconHeunuk, anuma, nepeuuHas CEMeHHAs NPoOyKMUBHOCH, NUMOMHUK PA3MHOMNCEHUS, NUMOMHUK
OMCeHKU NoKoneHutl, cxema nocadku, 2ycmoma pacmeHutl, niowad numauus, nokasamesnu npodyKmueHocmu, nokasamenu
Kauecmea ypoxcas CeMsiH, NOCMeKCNo3umcUuoHHas 1aopamopuas pepmunHocm, nocmekcno3umMcUOHHAS. yPOHCALIHOCb.

KIRISH

O‘zbekistonning aholisini tabbiiy toza o'simlik moyi bilan
ta’minlash uchun har yili 30-35 ming gektar sug‘oriladigan yerda
kungaboqar o'stiriladi. Biroq bunday katta maydonni yuqori sifatli
urug'lik bilan ta’minlash to‘liq yo‘lga qo‘yilmaganligi sababli,
urug‘likning bir gismi xorijdan keltiriimoqgda [1, 3].

Kungaboqar o'stiriladigan asosiy mintagalar: Rossiya,
Moldova va Qozogiston kabi davlatlarda Moyli ekinlar seleksiyasi
bo'yicha atogli seleksioner Akademik V. S. Pustovoyt tomonidan
20 asrning 70 yillarida ishlab chigilgan kungabogarning elita
urug‘ini yetishtirish sxemasi go‘llaniladi. Bu sxema bo‘yicha

yuqori navli urug'lik yetishtirish uchun bajariladigan ishlar va
pitomniklar ketma ketligi quyidagicha bo‘ladi. 1) Navga xos tipik
o‘simliklarni tanlash va elita urug‘chiligi 2) Avlodlar bo‘yicha
baholash pitomnigi 3) Urug‘lik pitomnigi 4) Super elita 5) Elita
dalasidagi ishlar. [2, 5, 6].

Dastlabki ish, ko‘paytirish pitomnigi yoki super elita dalasidan
navga xos tipik elita o‘simliklar tanlanadi. Tanlangan har bir
o‘simliklarning urug'i, alohida tahlil gilinadi. Laboratoriyada
urug‘larning po‘choqg chigimi, moy migdori, qobig‘inig pansirlik
xususiyati, o‘nuvchanligi aniglanadi.

Tahlil gilingan o'simliklar urug‘laridan eng yaxshilari ajratilib,
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kelgusi yil avlodlarni baholash pitomnigida ekiladi. Bu pitomnikda
har bir o‘simlikning urug‘i oilalar sifatida alohida-alohida
ekib o'stiriladi va juft usulda taqgqoslanadi. Avlodlar bo‘yicha
baholash pitomnigidan tanlangan eng yaxshi oilalarning
urug‘lari yig‘ishtirilgandan so‘ng bu urug'lar birlashtirilib, urug‘lik
pitomnigida o'stiriladi. Urug'lik pitomnigidan keyin super elita
dalasida va undan keyin elita maydonlarida o'stiriladi. [2, 4].
MATERIALLAR VA USLUBLAR

Dala tajribalari Sabzavot, poliz ekinlari va kartoshkachilik
iimiy-tadqiqot institutining Samarqgand tajriba stansiyasi yerlarida
o‘tkazildi. Tajriba maydonining tuprog‘i utlogi bo‘z tuproq, sizot
suvining sathi 3-4 m. mexanik tarkibi o‘rta qumogqli, Gumus
miqdori 1,21 % va mineral elementlar bilan o‘rtacha darajada
ta’'minlangan. Tajribada ob’ekt sifatida moyli kungabogarning
ertapishar Sam QXI 20-80 va SUR navlarining 2 reproduksiyali
urug‘ligi ekildi. Urug‘lik pitomnigida quyidagi;-70x40-1, 70x50-1,
70x60-1, 70x70-1sm. va 60x40-1, 60x50-1, 60x60-1, 60x70-
1sm. ekish sxemalari va mutanosib ravishda 35,7; 28,5; 23,8;
20,4; va ; 41,6; 33,3; 27,7; 23,8 tup/ga. galinligida ekishdan
foydalanildi. Nazorat sifatida 70x70-1sm ekish sxemasi gabul
qilindi. Paykalcha maydoni qator orasi 0,7m ekish sxemasi
uchun 70 kv./m., gator orasi 0,6m. ekish sxemasi uchun 72
kv.m. Tajriba to‘rt qaytarigdan iborat. O'stirish usulining ta’sirini
o‘rganish uchun 1-yili o'stirilib olingan urug‘lar 2-yili bir xil ostirish
sharoitida o'stirilib ulardan yetishtirilgan urug‘ning o‘nuvchanligi,
hosilning migdori va sifati aniglandi. Tajribada navlar orasida
masofaviy va davriy izolyatsiya o‘rnatildi. Dala va laboratoriya
tajribalarini o‘tkazishda O‘simlikshunoslik ITI ning 2009 y, Butun
Rossiya moyli ekinlar ITI ning 1998 y va umum gabul gilingan
uslublardan foydalanildi.

NATIJALAR VA MUNOZARA

Tadgiqotlarga ko‘ra kungaboqarning birlamchi urug‘chilik
pitomniklarida har xil ekish sxemasida ekib o'stirilgan ertapishar
navlarning o'sish rivolanishi, mahsuldorligi va urug‘ining sifat
ko‘rsatkichlari har xil bo'ldi. Ekish usularining 70x30-1 sm; dan
70x70-1 sm. gacha va 60x30-1 sm; dan 60x70-1 sm. o‘zgarishi
bilan o‘simliklarning oziglanish maydoni; mutanosib ravishda
2100 sm? dan 4900sm sm?.gacha va 1800 sm2.dan 4200 sm?
gacha o'zgaradi. Kichik oziglanish (2100 sm? -1800sm sm?)
maydonida o'simliklar nisbatan zich joylashganligi sababli, o‘suv
davrida zamburug'li kasalliklar bilan zararlanishi kuzatildi. Oziq
moddalar bilan kam ta’minlanganligi uchun o'suv organlari va
hosil elementlari to'liq shakllanmadi. Mahsuldorlik ko‘rsatkichlar,
jumladan, savatcha diametri kichik, puch urug‘lar migdori va
urug‘larining mayda gismi ko'p bo‘ldi.

Katta oziglanish maydoni (4900 sm?-3600 sm?) da o'stirilgan
o'simlik lar yaxshi o'sib rivojlanishi va o'simliklarning barg sathi
katta bo'lishi kuzatildi. Pirovardida o‘simlikning mahsuldorlik
ko‘rsatkichlari yuqori ya’'ni savatcha diametri navlarga bog'liq
holda 2,5sm.-2,8sm. va 1,9sm. -3,0 sm.gacha katta bo‘ldi. Qisqa
oziglanish maydonida o‘stirilganga nisbatan mag‘zi to‘q urug'‘lar
migdori ko‘p, ya’ni 95-97% gacha bo‘ldi. Urug‘dagi moy miqdori
50,3- 50,4 % qisqa ekish sxemasi (48,3-47,2%) ga nisbatan 2,2-
2,6 % yuqori bo'ldi.

Birog 70x60-1sm. va 70x70-1sm.ekish sxemalarida o'stirilgan
variantlardan olingan urug‘larning ekinboplik va navdorlik
sifat ko‘rsatkichlari deyarlik bir yoki bir biriga o'xshash bo‘ldi.
Shuningdek urug‘lik pitomnigida 1-yilda o'stirilib olingan
urug‘larning ta’sirini o‘rganish magsadida, har xil varianlarda
o‘rganilib olingan urug'lar 2-yili bir il tuproq sharoitda o'stiriiganda

1-jadval

Kungabogar ertapishar navlarining mahsuldorlik ko‘rsatkichlari va urug‘ining sifatiga ekish sxemasning ta’siri
(2024-2025 yillar)

1 tup Mahsuldorlik ko‘rsatkichlari Ti;f;g::hi%);;l:gi

S::eﬁil;i’ ooszlil:llll;l:ilslﬁg Savatcha Savat‘c l.ladf‘gi Savatchadagi 1000 ta Urug‘dagi Urug‘nil}g q ]
sm. maydoni, | diametri, mag-zl to'q puch pistalar | urug‘ vazni, | moy miqdori, laboratorly a ;LIS
sm? sm p.lsFalfu; chigimi,% g % unuvcohanhgl, s/ga.
chiqimi,% %o
Sam QXI 20-80 navi
70x40-1 2800 222 95 5 95 48,9 94 33,6
70x50-1 3500 233 96 4 101 50,3 95 35,5
70x60-1 4200 242 97 3 104 50,4 96 36,2
70x70-1 4900 244 97 3 106 50,4 96 36,5
60x40-1 2400 21,1 91 9 92 48,0 92 29,3
60x50-1 3000 22,5 93 7 95 48,3 94 31,4
60x60-1 3600 233 95 5 100 48,6 95 33,9
60x70-1 4200 23,4 95 5 103 48,6 95 34,1
SUR navi

70x40-1 2800 20,1 91 9 84 48,2 95 29,9
70x50-1 3500 20,9 93 7 89 48,7 96 31,5
70x60-1 4200 22,5 95 5 93 50,1 97 32,2
70x70-1 4900 22,8 95 5 94 50,3 97 32,5
60x40-1 2400 18,8 86 14 81 47,5 93 29,4
60x50-1 3000 19,0 88 12 85 47,7 94 30,7
60x60-1 3600 20,5 90 10 90 48,2 95 31,2
60x70-1 4200 20,9 91 9 91 48,3 95 31,4
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kungabogardan har xil migdorda hosil yetishtiriigan bo‘lsada
hosildorlik bo‘yicha 70x60-1 ekish sxemasiga nisbatan 70x70-1
ekish sxemasida hosildorlik katta farq gilmadi.
XULOSALAR

Kungabogarning birlamchi urug‘chilik pitomniklarida 70x70-
1sm.ekish sxemasi ( 20,4 ming/ga tup galinlik) ga nisbatan
o‘simliklarni 70x60-1 sm. ekish sxemasida yoki 23,8 ming/ga tup
qgalinlikda o'stirish igtisodiy jihatdan samarali bo‘ldi.

O'simlik bo'yi 180 sm. dan uzun, barg soni 30donada ziyot,
barg bandi va barg sathi uzun bo‘lgan Sam QXI 20-80 tipidagi
navlarni 70x60-1 sm. ekish sxemasida yoki 23,8 ming/ga tup
qalinlikda o'stirish, o‘simlik bo‘yi 135-150 sm., barg soni 22-24
ta va barg bandi uzun bo‘Imagan SUR navining morfologik
belgilariga o'xshash kungabogap navlarini birlamchi urug‘chilik
pitomniklarda 60x60-1sm. ekish sxemasida o'stirish samarali
hisoblanadi.

bosmoxonasi 2019y. 24 bet
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Annotatsiya.

Ushbu maqolada Arundo donax o simligini vegetativ usulda ko ‘paytirish texnologiyasi hamda

Qoragqalpog ‘iston Respublikasi sharoitida yetishtirish istigbollari yoritilgan. Tadgiqotlarda qalamcha tayyorlash muddatlari,
qalamcha uzunligi, bo ‘g ‘inlar soni, diametri, saqlash usullarining ko ‘karuvchanlikka ta’siri o ‘rganildi. Laboratoriya va dala
tajribalari asosida arundo o ‘simligini qalamcha orqali ko ‘paytirishning optimal texnologiyasi ishlab chiqildi. O ‘simlikning
sho ‘rlangan va degradatsiyaga uchragan hududlarda fitomeliorativ ahamiyati yuqori ekanligi qayd etildi.

Kalit so zlar: Arundo donax, vegetativ ko ‘paytirish, qalamcha, fitomelioratsiya, sho ‘rlangan tuproq, ekologik tiklanish,

ko ‘karuvchanlik.

Abstract. This article discusses the technology of vegetative propagation of Arundo donax and the prospects for its
cultivation under the conditions of the Republic of Karakalpakstan. The study investigated the effects of cutting preparation
periods, cutting length, number of nodes, diameter, and storage methods on sprouting and rooting ability. Based on laboratory
and field experiments, an optimal technology for the propagation of Arundo donax by stem cuttings was developed. The study
also highlighted the high phytomeliorative importance of the plant in saline and degraded areas.

Keywords: Arundo donax, vegetative propagation, stem cuttings, phytomelioration, saline soils, ecological restoration,

sprouting ability.

AnHomauua. B dannoii cmamee paccmompensl mexHoN02UU 8€2EMAMUBHO20 PA3MHOMCeHUs pacmeHnust Arundo donax u
nepcnekmugnl e2o evipaujusanus e ycaosusx Pecnybnuxu Kapaxannakcman. B xode uccnedosaquli usyueHo nusHue cpokos
3020MOBKU UEPEHKOB, OUHbI HEPEHKOB, KOMUUECMEd y3/108, duamempa u cnocob08 XpaHeHusi Ha UX BCXOHCECHb U YKOPEHse-
mocmu. Ha ocrose 1a6opamopHbix u nojiesvix 0nbimos paspabomand OnmuMaibHAs MexHoN02usl PA3MHOMCEHUs pACMeH s
Arundo donax uepenkosanuem. OmmeueHa 8biCoKas umomenuopamugHas 3HauuMoCmes pacmeHusl Ha 3aCcONEHHbIX U de2pa-

OJUpOBAHHBIX MEPPUMOPUSIX.

Knrwouessie cnosa: Arundo donax, sezcemamusHoe pasmMHOMCEHUE, YePEHKOBAHUE, (humomMenuopayus, 3aconéHHble NOUBb,

JKO0J/102uU4YeCcKoe 80CCMAHOB/IEHUE, BCXOMCECMb.
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KIRISH

Qoragalpog‘iston Respublikasida tuproq degradatsiyasi,
sho‘rlanish, suv tanqisligi va chang-to‘’zon muammolari ekologik
jihatdan dolzarb masalalardan biri hisoblanadi. Bunday hudud-
larda fitomeliorativ o‘simliklardan foydalanish ekologik holatni
yaxshilashda muhim ahamiyat kasb etadi. Arundo donax ko‘p
yillik, kuchli biomassa hosil qiluvchi va noqulay ekologik sha-
roitlarga chidamli o‘simliklardan biri hisoblanadi.

Mazkur o'simlikning asosiy biologik xususiyatlaridan biri
uning urug‘ orqali ko‘paymasligidir. Shu sababli o'simlikni sanoat
miqyosida yetishtirish uchun vegetativ ko‘paytirish texnologiya-
sini ishlab chigish talab etiladi. Hozirgi vagtda Arundo asosan
dekorativ magsadlarda ildiz bo‘laklari orgali ko‘paytiriimoqda.
Biroq bu usul katta maydonlar uchun yetarli darajada samarali
emas, chunki ko‘p mehnat va xarajat talab qgiladi.

Shu munosabat bilan Orolbo'yi xalgaro innovatsiya markazi
Ekinlar diversifikatsiya laboratoriyasi tomonidan 2024-yildan
boshlab Arundo donax o'simligini poya galamchalari orqali
ko‘paytirish texnologiyasini ishlab chigish bo‘yicha ilmiy tadgiqot-
lar olib borildi.

Arundo donax - uzun bo'yli ko’p yillik gamish. Bu gamish deb
ataladigan bir nechta turlardan biridir. Uning bir nechta keng
targalgan nomlari bor, jumladan, ulkan gamish, fil o'ti, karrizo,
arundo, ispan gamish, Kolorado daryosi gamish, yovvoyi gamish
va ulkan gamish. Arundo va donax mos ravishda gamishning
eski lotin va yunoncha nomlari. Arundo donax nam, yangi yoki
o’rtacha sho’rlangan tuproglarda o’sadi va Buyuk Yagin Sharqda
tug’ilgan. Arundo donax odatda 6 metr balandlikda o’sadi yoki
ideal sharoitlarda 10 metrgacha o’sishi mumkin. Ichi bo’sh po-
yalarning diametri 2 dan 3 santimetrgacha bo’ladi. Kulrang-yashil
qgilichsimon barglar navbatma-navbat joylashgan, uzunligi 30
dan 60 santimetrgacha va kengligi 2 dan 6 santimetrgacha, uchi
konussimon va tagida tukli tutam bor [1].

Orolbo'yi xalqaro innovatsiya markazi Ekinlar diversifi-
katsiya laboratoriyasida 2021-yildan boshlab Arundo
o'simligini ekologik sinovdan o‘tkazish ishlari olib borilmogda.
Kuzatuvlar shuni ko‘rsatdiki, ushbu o‘simlik yuqori darajadagi
moslashuvchanlikka ega bo'lib, kuzatuv davrida -23°C dan
+46°C gacha bo‘lgan haroratga bemalol bardosh bergan.
Shuningdek, uning kuchli yog‘ochsimon ildiz tizimi tuprogdagi
uzoq muddatli namlik tangisligiga chidashiga yordam beradi
[2].

“Biomass and Bioenergy” jurnalida chop etilgan “Arundo
donax L. (gigant gamish)ni ekishdan keyingi uch yil davomida
turli vegetativ ko‘paytirish usullarining giyosiy tahlili” tadqiqot
shuni ko‘rsatadiki, gigant gamish (Arundo donax L.)ni ildizpoya
(rizoma)lar orgali ko'paytirish dastlabki uch yil ichida eng yuqori
hosildorlikni ta’minlaydi, biroq poya galamchalari igtisodiy
jihatdan samarali muqobil bo'lib, yaxshi natijalar bergan [3].

Gigant gamish (Arundo donax L.)ning vegetativ ko‘payishi
— rizomalar va poya qalamchalari yordamida — o‘simliklarning
urug* hosil gilmasligi sababli O'rta Yer dengizi yarim qurg‘oqchil
sharoitlarida plantatsiyalar barpo etishning yagona samarali usuli
hisoblanadi.

“Italian Journal of Agronomy” jurnalida chop etilgan “Yarim
qurg‘oqgchil O'rta Yer dengizi sharoitida gigant gamish (Arundo
donax L.)ning vegetativ ko‘payishi” tadqiqotlar shuni tasdiglaydiki,
bahorgi ekish optimal harorat sharoitlari va yetarli namlik mavjud
bo‘lganda yuqori ko’karuvchanlik hamda biomassa rivojlanishini
ta’'minlagan [4].

Yevropa Komissiyasi tomonidan moliyalashtirilgan “Giant Reed
(Arundo donax L.) Network” (FAIR962028) loyiha tarmog‘i Arundo
donax o‘simligini yuqori hosildor, 0zig-ovqgat bo‘lmagan biomassa
ekini sifatida foydalanish salohiyatini o‘rgangan.

“Arundo donax o'simligining mahsuldorligini o‘rganishga
garatilgan loyiha tarmog‘i” tadgiqot natijalari shuni ko‘rsatdiki,

unumdorligi past yerlarga moslashgan ushbu ko‘p yillik gamish
Yevropa sharoitida gektaridan 40 tonnagacha quruq biomassa
berish qobiliyatiga ega bo‘lib, boshqa energetik ekinlarga
nisbatan yuqori ko‘rsatkichlarni namoyon etgan [5].

A.Ergashev, T.Ergashev o‘tkazgan tadqgigotlarida
O‘zbekiston-ning eng shimoliy hududida ortacha ko'p vyillik
minimal havo harora gi -30°C, ayrim yillari -40°C gacha
pasayadi. Yoz faslining eng issiq oyi iyulda havo harorati
hududlar bo‘yicha 26-27°C dan 30°C (Ustyurt) o‘zgarib turadi.
O'rtacha sovuqg bo‘lmagan kunlar Ustyurt platosida 160 kun.
Tekislik hududlari uchun ko‘p vyillik o‘rtacha maksimal havo
harorati Orol dengizi girg‘oglarida 35-36°C bo‘lib, u tumandan
uzoglashish bilan ko'tariladi (40-44°C).

Qishlog xofjaligi uchun havo haroratining minimal holatga
tushib qolishi dehqonchilik ekinlariga katta zarar yetkazishini
inobatga olib, erta bahor, erta kuzgi sovuq kunlarning o‘rtacha
o‘zgarib turishini turishini bilish ahamiyatlidir [6].

MATERIAL VA USLUBLAR

Tadgiqotlar laboratoriya va dala sharoitlarida olib borildi.
Laboratoriya tajribalarida galamchalarning ko‘karuvchanligiga
quyidagi omillarning ta’siri o‘rganildi:

— qalamcha tayyorlash muddati;

— bo‘g‘inlar soni; galamcha diametri;

— saglash sharoiti;

— tabiiy omillar ta’siri.

Qalamchalar vegetatsiya to'liq tugagan davrda, ya'ni oktabr
oyining oxiri va noyabr oyining birinchi o'n kunligida sovuq ur-
masdon oldin va sovuq urgannan keyin toyorlab laboratoriya
sharoitida unuvchanligi aniglandi. Keyinchalik tayyorlangan
galamchalarning bir bo’limi barglardan tozalanib, 50-60 tadan
bog‘langan holda suv to‘planmaydigan joylarda 20 sm chuqur-
likdagi o‘ralarga ko‘mib saglandi.

Laboratoriya sharoitida aniglangan tahlillar asosida, bir va ikki
bo‘g‘inli galamchalarda ko‘karuvchanlik ko‘rsatkichi past bo‘ladi
ekan. Uch va to'rt bo'g‘inli galamchalarda ko‘karuvchanlik ko‘rsat-
kichlari yuqori ekanligi aniglandi. Uch bo‘g‘inli galamchalardan
1-1,5 va to‘rt bo‘g‘inli galamchalardan 2-3 o'simlik hosil bo‘lishi
aniglandi (1-jadval).

Dala tajribalarida yer tayyorlash ishlari hududning an’anaviy
agrotexnik talablariga muvofiq amalga oshirildi. Dala tajribalari
olib borilgan yer tuproglarining 0-30 sm qatlamdagi laboratoriya
sharoitida, sho’rlanish darajasi o’racha ekanligi aniglandi. Ekish
ishlari tuprogning 15 sm chuqurlikdagi harorati 14—16°C ga yet-
ganda bajarildi. Qalamchalar 90x100 sm hamda 100%x100 sm
sxemalarda 12—15 sm chuqurlikka ekildi.

NATIJALAR VA MUNOZARA

O‘tkazilgan laboratoriya va dala tajribalari natijasida Arundo
donax o'simligini vegetativ ko‘paytirishning samarali texnologiyasi
ishlab chiqildi.

Tadgiqotlar natijasida quyidagi holatlar aniglandi:

Kuchli sovuglardan oldin tayyorlangan galamchalar yuqori
ko'karuvchanlikni saglab qgoladi. Sovugdan keyin tayyorlangan
materiallarda esa ko‘karuvchanlik keskin pasaydi.

3 bo'g‘imli va diametri 1,2—1,5 sm bo‘lgan galamchalar optimal
variant ekanligi aniglandi.

Har bir 3 bo‘g‘imli galamchadan o‘rtacha 1,0-1,5 ta o‘simlik
unib chigishi laboratoriya va dala tajribalarida tasdiglandi.

Bahorda ekilgan o‘simliklar kuz mavsumiga kelib yetarli ildiz
tizimini hosil gilgani hamda -20°C gacha bo‘lgan gisqa muddatli
sovuglarga chidamliligi aniglandi.

Natijalar asosida Arundo donax o‘simligi sho‘rlangan va deg-
radatsiyaga uchragan hududlarda fitomeliorativ o'simlik sifatida
istigbolli ekin ekanligi aniglandi.

Olingan natijalar Arundo donax o'simligini vegetativ ko‘pay-
tirishda galamcha usuli igtisodiy va agrotexnik jihatdan samarali
ekanligini ko‘rsatdi. lldiz bo‘laklari orgali ko‘paytirishga nisbatan
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1-jadval

Laboratoriya tajribalarda 1, 2, 3, 4 bo‘g‘imli hamda diametri 0,8-3 sm bo‘lgan galamchalarining unuvchanligin aniglash

Unuvchanligi amqlal.lgan galamchalar U s A A O'rtacha unuy
Bo’g’imlar soni . s
. chiqqan o‘sim-
SOmI Nel Ne2 Ne3 Nel Ne2 No3 A b ot
qaytariq qaytariq qaytariq qaytariq qaytariq qaytariq
1 bo’g’inli 1 1 1 0 0 1 0,3
2 bo’g’inli 1 1 1 1 1 0 0,5
3 bo’g’inli 1 1 1 2 1 2 1,5
4 bo’g’inli 1 1 1 2 3 2 2

” . \ _~-. 2 __ilf_ ..

1-rasm. Orol dengizi hududida Arundo donax bo‘yicha tajriba natijalar foto-materiallari.

galamcha usuli arzonligi, ko‘chat materialini ko‘p migdorda tayyor-
lash imkoniyati bilan ajralib turadi.

Shuningdek, o'simlikning sho‘rlangan sharoitlarga chidamliligi
uni ekologik tiklanish va fitomelioratsiya ishlarida qo‘llash imkonini
beradi. Arundo ekinlari chang-to‘zonlarning kamayishi, tuproq
eroziyasining oldini olish va biomassa manbai sifatida ham muhim
ahamiyatga ega.

Kelgusida galamchalarning namlik, sho‘rlanish va tuproq
harorati omillariga chidamlilik chegaralarini aniglash bo‘yicha
go‘shimcha fiziologik tadgiqotlar olib borish magsadga muvofiq
hisoblanadi.

XULOSA

Qoraqalpog'iston Respublikasi sharoitida Arundo donax o‘sim-
ligini galamcha orqali vegetativ ko'paytirish texnologiyasi ishlab
chiqildi. Tadqiqotlar natijasida 3 bo‘g‘imli va diametri 1,2—1,5 sm
bo‘lgan galamchalar optimal variant ekanligi aniglandi. Qalam-
chalarni kuz mavsumida tayyorlash va bahorda ekish yuqori
ko‘karuvchanlikni ta’minladi.

Mazkur texnologiya sho‘rlangan va degradatsiyaga uchragan
hududlardan samarali foydalanish, ekologik holatni yaxshilash
hamda fitomeliorativ tadbirlarni amalga oshirishda muhim amaliy
ahamiyatga ega ekanligi aniglandi.
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Annotatsiya. Maqolada boshoqli don ekinlaridan bo ‘shagan yerlarda takroriy ekin sifatida turli (1-iyul; 10-iyul; 20-iyul)
muddatlarida hamda 70x20x1; 70x25x1; 70x30x1; 70x35x1; 70x40x1 sm ekish sxemalarida ekilganda kungaboqarning ertapishar
Sam QXI 20-80 navi amal davri boshi va amaldavri oxiridagi tup soni ma’lumotlari keltirildi. Ekish muddati 1-iyuldan 10-iyulgacha
va 10-iyuldan 20-iyulgacha kechikkan sari navga bog ‘liq holda aglanib qolgan tup soni kamayishi kuzatildi. O ‘rganilgan barcha
ekish sxemalarida 70x20x1 sm dan 70x40x1 sm gacha oziglanish maydoninng kengayishi hisobiga o ‘simliklarning yaxshi o ‘sib
rivojlanishi kuzatildi va rejadgi tup soniga nisbatan foiz hisobida saglanib qolgan tup soni ortib borishi aniglandi. Umuman
o ‘rganilgan barcha variantlar bo ‘yicha rejadagi tup soniga nisbatan foiz hisobida eng ko ‘rsatkich 1-iyul ekish muddatining 70x40-
1 sm ekish sxemasida (Amal davri boshida 97,1 % va amal davri oxirida 91,6 %) kuzatildi.

Kalit so zlar: kungaboqar, ekish muddati, ekish sxemasi, Sam QXI 20-80 navi, tup soni, rejadagi tup soni, o ‘suv davri boshi,
o ‘suv davri oxiri, variant, oziglanish maydoni.

Abstract. The article presents data on the number of seedlings at the beginning and end of the growing season of the early-
ripening sunflower variety Sam QXI 20-80 when planted as a repeated crop in areas freed from cereal crops at different (July 1;
July 10; July 20) terms and in planting schemes of 70x20x1; 70x25x1; 70x30x1; 70x35x1; 70x40x1 cm. As the planting season
was delayed from July 1 to July 10 and from July 10 to July 20, the number of seedlings decreased depending on the variety. In all
the studied planting schemes, due to the expansion of the feeding area from 70x20x1 cm to 70x40x1 cm, good plant growth and
development were observed, and it was determined that the number of bushes preserved as a percentage of the planned number of
bushes increased. In general, according to all the studied options, the highest indicator in terms of percentage of the planned number
of bushes was observed in the 70x40-1 cm planting scheme of the July 1 planting period (97.1% at the beginning of the operational
period and 91.6% at the end of the operational period).

Keywords: sunflower, planting date, planting scheme, Sam QXI 20-80 variety, number of bushes, number of bushes in the plan,
beginning of the growing season, end of the growing season, option, feeding area.

Annomauus. B cmamve npedcmasinenvt danHble 0 Koauuecmee paccadsl 8 Hauane U KOHYe 8e2emayuoHH020 nepuoda parHe-
cnenozo copma nodconHeunuka Cam KXU 20-80 npu nosmoproti nocadke Ha yuacmkax, 0c86000#COEHHbBIX OM 3ePHOBbIX KYNbINYD 8
pasuwie cpoku (1 uiona; 10 uronsa; 20 urona) u npu cxemax noceea 70x20x1; 70x25x1; 70x30x1; 70x35x1; 70x40x1 cm. Tlpu neperoce
sezemayuoHHo2o nepuoda c 1 uronsa na 10 urons u ¢ 10 uronsa na 20 urons konuuecmeo paccadvt yMeHbUANOCh 8 3d8UCUMOCHIU OM CO-
pma. Bo ecex uzyuennvix cxemax noceea, 6nazodaps pacwuperuto nioujadu nookopmxu ¢ 70x20x1 cm do 70x40x1 cm, nabnodancs
Xopowwuli pocm u paseumue pacmeHutl, a makxce 6bl10 yCMAHOBIEHO, YMO KONUHUECMB0 COXPAHUBLUIUXCS. KYCMO8 8 NpoyeHmax om
3ANAAHUPOBAHHOZ0 KOIUUECMBA KYCMO8 Y8enuuunocs. B yenom, no ecem usyueHHviM 8apuaHmam, HaudblCuuli hokasameisb 8 npo-
yeHmax om 3anJaHupo8aHHozo Koauuecmaa kycmos Habmodancs npu cxeme nocesda 70x40-1 cm na nepuod nocesa 1 uronsa (97,1%
6 Hauane nepuoda sxkcnayamayuu u 91,6% e konye nepuoda axkcniyamayuul).

Knrouesvie cnoea: nodconuweunuk, dama nocaodku, cxema nocadku, copm Cam KXU 20-80, xonuuecmeo Kycmos, Koau-

uecmeo Kycmos 6 cxeme, Hauano eecemayuOHHO020 nepuoaa, KOHely eecemayuoOHHO20 nepuoaa, eapudaHm, 30HA T’IO()KOPMKM.

KIRISH

Dunyodagi yetakchi davlatlar amaliyotida kungaboqar
yetishtirish bo'yicha ushbu ekinning o'sishi, rivojlanishi, hosildorligi
va hosil sifatlarini oshirishda hududlarning geografik joylashuvi,
tuprog-iglim sharoitlaridan kelib chiggan holda ekish muddati,
me’yori va agrotexnik tadbirlarning bir gancha zamonaviy
usullarini ishlab chigish va joriy etish bo'yicha tadgiqotlar olib
boriimogda. Mamlakatimizda moyli ekinlar yetishtirish bo‘yicha
bir gancha ishlar amalga oshirilgan bo'lib, xususan, 2022 yilda
58,0 ming gektar maydonga kungabogar ekilib, 161 ming tonna
hosil olingan. Yetishtirilgan kungabogar hosili to‘liq gayta ishlash
korxonalariga yo‘naltiriigan bo‘lib, ushbu hosildan 72 ming tonna
o‘simlik moyi va 89 ming tonna kungabogar shroti ishlab chigildi.
Ishlab chigilgan kungabogar shroti chorvachilik va parrandachilik
xo‘jaliklariga yo'naltirilganligi ahamiyatlidir.

O'simliklarda yuqori hosil shakllanishining asosiy shartlaridan
biri bu ekilgan urug‘larning to‘lig unib chigishidir. Urug‘ning

unuvchanlik ko‘rsatkichi hosil shakllanishida muhim rol o‘ynaydi.

Kungabogar urug‘ining unib chigish jarayoniga ta’sir etadigan
tashqi omillardan biri bu-haroratdir. Kungabogqar urug‘lari 4-5 °C
haroratda ko'karib boshlaydi, ammo maysalarning giyg‘os unib
chigishi uchun 10-12 °C harorat zarur. Haroratning ko'tarilishi
maysalarning unib chigishini tezlashtiradi. [1, 4, 6].

Kungabogarning Kazachiy navi va Donskoy 302-duragayi
30 apreldan 5 maygacha, Kuban-930 duragayi 30-apreldan
10-maygacha ekilgan bo‘lishi kerak. Kungaboqgarni shunday
hisob-kitob qilib ekish kerakki, o'suv davri oxirida o'simliklar tup
soni Kazachiy navida - 40 ming, Donskoy— 342 duragayida 40-
50 ming, SPK navida - 20 ming dona gektariga bo'lishi kerakligi
keltirilgan. [2, 3].

Kungabogar navlari va duragaylarining hosildorligi maydondagi
tup sonining qalin joylashishi natijasida (50—-60 ming/ga) oshadi.
Shuning uchun galin joylashishga moslashgan navlarni ekish
maqgsadga muvofiq. Yuqori agrotexnika sharoitida (o'g'itlash,
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sug'orish) o'stirilishi kerak. [5]
MATERIALLAR VA USLUBLAR

Tadqiqotlar Samargand viloyati Ogdaryo tumanidagi
Samarqgand davlat veterinariya meditsinasi, chorvachilik va
biotexnologiyalar universiteti o‘quv tajriba xo'jaligida o‘tkazildi.
Tajriba maydonining tuprog‘i utlogi-bo‘z tuprog, mineral
elementlar bilan o‘rtacha darajada ta’minlangan. Tajribada
ob’ekt sifatida moyli kungabogarning Sam QXI 20-80 navining
1-repraduksiyali urug‘ligidan foydalanildi. Tajriba dalasida
kuzgi bug'doydan bo‘shagan sug‘oriladigan yerga takroriy ekin
sifatida 1, 10 va 20 iyul muddatlarida har bir ekish muddati uchun
gator orasi 70 sm hamda o'simlik orasi 20, 25, 30, 35 va 40 sm
me’yorida ekildi. Nazorat sifatida 70x25-1 sm variant gabul
qilindi. Paykalchalar 4 gatorli, gator orasi 0,7 m, uzunligi 20 m,
variant uchun 56 m? bo'ldi. Tajriba to'rt qaytariqdan iborat.

NATIJALAR VA MUNOZARA

Olib borilgan tadqiqot natijalariga ko'ra, tajribada o'rganilgan
kungabogarning Sam QXI 20-80 va SUR navlari urug‘larining
unuvchanligi oziglanish maydoniga bog'ligliligi sezilarli darajada
katta bo‘lmaganligi aniglandi (1-jadval).

1-jadval
Kungabogar Sam QXI 20-80 navining tup soniga ekish
muddati va sxemasining ta’siri, ming donal/ga
(o‘rtacha 2024-2025 yy.)

Ekish Ekish | Oziglanish | Rejada | O‘suv davri | O‘suv davri
S | sxemasi, | maydoni, | tup boshida oxirida

muddati 5 q

sm sm soni | Amalda| % |[Amalda| %

70x20-1 | 1400 | 714 | 664 |930| 628 |880

702‘525'1 1750 | 57,0 | 537 |940| 504 |883

LVIL 720301 | 2100 | 47,6 | 459 |965| 429 |90,

70x35-1 | 2450 | 408 | 396 |97.0| 373 |94

70x40-1 | 2800 | 357 | 346 |97.1| 327 |96

70x20-1 | 1400 | 714 | 655 |918| 61,7 |864

702‘;)5‘1 1750 | 571 | 530 [929| 497 |87,0

I0.VIL 750,301 | 2100 | 47,6 | 454 |954| 418 |878

70x35-1 | 2450 | 408 | 392 |960| 363 |89,0

70x40-1 | 2800 | 357 | 343 |961| 320 |896

70x20-1 | 1400 | 714 | 647 |90.6| 595 |833

702‘525'1 1750 | 57,1 | 524 |918| 484 |848

20.VIL F76.30-1 | 2100 | 47,6 | 449 |943| 405 |85,1

70351 | 2450 | 408 | 388 |950| 351 |860

70x40-1 | 2800 | 357 | 339 |950| 309 |866

Jadvalda keltirilgan ma’lumotlardan ko‘rinib turibdiki, barcha
variantlarda maysalanish davridagi tup soni bo‘yicha bir-biriga
yaqin ko‘rsatkichlar keltirilgan. Kungaboqgarning ikkala navida
va oziglanish maydonida urug‘lar unib chiggandan 7 kun o'tgach
maysalar unib chigishi tezlashgan va son jihatdan keskin orta
boshlagan.

Kungabogarning Sam QXI 20-80 va SUR navlari dala
ekish muddati 1 iyuldan 10 va 20 iyulgacha kechikishi dala
unuvchanligini 1-1,2 % gacha kamayishiga sabab bo‘lgan bo‘lsa,
har bir ekish muddati ekish sxemalari ta’siri deyarli bo‘lmadi.
Ushbu ko‘rsatkich Sam QXI 20-80 navida SUR naviga nisbatan
1-2 % yuqorligi kuzatildi.

Kungabogarning Sam QXI 20-80 navi ekish muddati kechikishi
1 iyuldan 10 iyulga hamda 20 iyulga kechikishi bilan ekish
sxemsalariga mos ravishda o‘suv davri boshida va o‘suv davri
oxirida rejadagi tup soniga nisbatan foiz hisobidagi ko‘rsatkichlari
kamayib bordi. Har bir ekish muddatidagi oziglanish maydonining
ortishi bilan ushbu ko‘rsatkich oshib borganligi gayd etildi.

Sam QXI 20-80 navida ekish muddati 1 iyul, 70x20-1 sm. ekish
sxemasida o'suv davri boshida amaldagi o'simliklar 66,4 ming tup/
ga (93,0 %) bo'lgan bo'lsa, o'suv davri oxirida ushbu ko'rsatkichlar

62,8 ming tup/ga (88,0%) bo‘lganligi aniglandi. Nazorat (70x25-1
sm) variantida o‘suv davri boshida tup soni 94,0 % bo‘ldi. O‘'suv
davri oxirida nazorat variantida 88,3 % o'simliklar saglanib golgan.
70x30-1 sm. ekish sxemasida 45,9 ming tup/ga (96,5 %) urug'‘lar
unib chigganligi aniglandi. O‘suv davri boshida 70x40-1 sm. ekish
sxemasida o‘simliklar saglanib qolish darajasi nazorat 70x25-1
sm. ekish sxemasiga nisbatan 3,1 % ko'p bo‘lganligi kuzatildi.
Ushbu muddatda amal davri oxirida saglanib golgan o'simliklar
oziglanish maydoni katta bo‘lgan variantda yuqori bo‘lganligi gayd
etildi. Nazorat variantga nisbatan oziglanish maydoni 2100 sm?
(70x30-1 sm) bo‘lgan variantda saglanib golgan o'simliklar 1,8 %
yugori bo‘ldi. Oziglanish maydoni 1400 sm?(70x20-1 sm) bo‘lgan
variantda amal davri oxirida saglanib golgan o‘simliklar eng kam
88,0 % bo'ldi. Eng yuqori ko‘rsatkich oziglanish maydoni 2800
sm? (70x40-1 sm) bo‘lgan variantda amal davri oxirida 91,6 %
ni tashkil etdi.

Ekish muddati 10 iyulda o‘simliklar soni o‘suv davri boshida
ekish sxemalari bo'yicha 34,3 ming tup/ga (96,1 %) dan 65,5
ming tup/ga (91,8 %) gacha bo'ldi. 70x25-1 sm. nazorat ekish
sxemasida o'suv davri boshida 92,9 % ni tashkil etgan bo‘lsa,
70x30-1 sm. ekish sxemasida nazorat variantga nisbatan 2,5
%, 70x35-1 sm. ekish sxemasida 3,1 %, 70x40-1 sm. ekish
sxemasida esa 3,2 % yuqori bo‘lganligi aniglandi.

O‘suv davri oxirida saglanib qolgan o‘simliklar ham oziglanish
maydoni kengayishi bilan ijobiy ta’sir ko‘rsatishi kuzatildi.
Oziglanish maydoni 1400 sm? da saqglanib golgan o'simliklar
86,4 % ni tashkil etdi. Bu esa nazorat variantga nisbatan 0,6
% kam o'simlik saglanib goldi. 2800 sm? oziglanish maydoni
saglanib golgan o'simliklar nazorat variantga nisbatan 2,6 %
yugori bo‘lganligi gayd etildi.

Kechki 20 iyulda ekilgan variantlarda, erta 1 iyul va o'rta 10
iyul ekish muddatidagi variantlarga nisbatan o‘suv davri boshida
ham o‘suv davri oxirida ham kamayganligi kuzatildi. Ekish muddati
1 iyulda nazorat 1750 sm? oziglanish maydoniga nisbatan 20
iyulda ekilgan nazorat 1750 sm?oziglanish maydonidagi nazorat
variantda tup soni o‘suv davri boshida 2,2 %, o'suv davri oxirida
3,5 % kam bo‘ldi. Ushbu ko‘rsatkich oziglanish maydoni 2800
sm? bo‘lgan variantda o‘suv davri boshida va o‘suv davri oxirida
o‘simliklar soni mos ravishda 95,0 va 86,6 % tashkil etdi. Bu esa
nazorat variantga nisbatan mos ravishda 3,2 % va 1,8 % ga yuqori
bo‘lganligi qayd etildi.

XULOSA

Kungabogarning Sam QXI 20-80 navini oziglanish maydoni
katta bo'lishi o‘suv davri boshida urug‘larining unuvchanligi yuqori,
ekish muddatining kechikishi urug* unuvchaligi kamayishiga olib
keladi. O'suv davri oxirida saqlanib golgan ko‘chatlari sonida ham
xuddi shunday gonuniyat gqayd etiladi.
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Annotatsiya. Mazkur magqolada Janubiy Orolbo‘yi hududida saksovulzorlarda uchraydigan saksovul katta bukur
chigirtkasining tarqalishi va monitoring natijalari keltirilgan. Tadqgiqotlar Qoraqalpog ‘iston Respublikasining Mo ‘ynoq
tumani hududlarida olib borildi. Zararkunanda uchraydigan maydonlarning koordinatalari GPS qurilmasi yordamida
aniqlanib, ArcGIS Pro dasturi asosida elektron xaritalar yaratildi. Monitoring natijasida zararkunandaning qumli va siyrak
o ‘simlik qoplami mavjud hududlarda ko ‘proq tarqalishi qayd etildi. GAT texnologiyalaridan foydalanish zararkunandalarning
tarqalish o ‘choqlarini aniglash, prognoz qilish hamda ilmiy asoslangan kurash choralarini ishlab chigishda muhim ahamiyat
kasb etishi aniglandi.

Kalit so‘zlar: Janubiy Orolbo ‘yi, saksovulzor, chigirtka, GAT, monitoring, GPS koordinata, ArcGIS Pro, zararkunanda,
ekologik deformatsiya.

Abstract. This article presents the results of a study on the distribution and monitoring of the large humpbacked saxaul
locust found in saxaul agrophytocenoses of the Southern Aral Sea region. The research was conducted in the Muynak district
of the Republic of Karakalpakstan. The coordinates of the pest’s habitats were determined using a GPS device, and electronic
maps were created based on the ArcGIS Pro software. Monitoring results showed that the pest occurs more frequently in sandy
areas with sparse vegetation cover. The use of GIS technologies proved to be of significant importance for identifying pest
distribution foci, forecasting, and developing scientifically grounded control measures.

Keywords: Southern Aral Sea region, saxaul forest, locust, GIS, monitoring, GPS coordinates, ArcGIS Pro, pest, ecological
deformation.

Annomayus. B danrnoli cmamve npusedenst pe3ynbmamuol Uu3yueHust pachpocmpaHeHusi U MOHUMoOpuHaa KpynHou 2op6a-
moti cakcaynoeoli capanuu, obumarouieli 8 cakcaynoswix azpopumoyerosax Kxcrnozo Ipuapanvs. Uccnedosanus nposodu-
auce Ha meppumopuu Myilinakckozo pationa Pecnybnuxu Kapaxannakcman. KoopduHamul yuacmkos obumaus 8peoumerns
onpedenanuce ¢ homowpbio GPS-npuémnuka, Ha ocnose komopuix 8 npoepamme ArcGIS Pro 6binu co30ambl 31€KMpOoHHbIE
kapmeol. B pesynemame monumopunza ycmanoeneno, umo apedumens uawje 6Cmpeuaemcs Ha NeCUaHblX yuacmkax ¢ paspe-
JHCEHHBIM pacmumenvhbim nokposom. Hcnonvsosanue I'MC-mexHonozuti nokasano eacHoe sHaueHue s 8biS6NEeHUs 0Uaz08
pacnpocmpaHeHus epedumeneti, NPOZHO3UPOBAHUS U pa3paboOmKU HAYUHO 060CHOBAHHbBIX Mep 6OpbObL.

Knrouessie cnosa: KOxcroe Ipuapanve, cakcaynvruk, capanua, I'MC, monumopure, GPS-koopdunamut, ArcGIS Pro, epe-
Jdumens, sKonozuueckas degopmayusi.

KIRISH

Bugungi kunda Orolbo‘yi hududida yuz berayotgan ekologik
o‘zgarishlar tabiiy ekotizimlar holatiga sezilarli ta’sir ko‘rsatmoqgda.
Orol dengizining qurishi natijasida hosil bo‘lgan Orolqum
maydonlarida chollanish jarayonlari kuchayib, yangi ekologik
sharoit shakllanmoqda. Ushbu hududlarda saksovulzorlar barpo
etilishi natijasida ayrim zararli hasharotlarning targalish areali
kengaymoqda.

Chigirtkalar cho'l va yarim cho’l hududlarida keng targalgan

bo'lib, ular o'simlik qoplamiga sezilarli zarar yetkazadi. Aynigsa
saksovulzorlarda uchraydigan saksovul katta bukur chigirtkasi
ayrim hududlarda ommaviy rivojlanib, yosh saksovul nihollariga
zarar yetkazmoqgda. Shu sababli ushbu zararkunandaning
tarqalish hududlarini zamonaviy GAT texnologiyalari asosida
aniglash dolzarb masalalardan biri hisoblanadi. Bu muammoni
hal etish yo'lida hukumat qarorlari asosida muayyan ishlar amalga
oshirilmoqda.

O‘zbekiston Respublikasi Prezidentining 2020-yil
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6-oktyabrdagi «O‘zbekiston Respublikasida o‘rmon xo‘jaligi
tizimini 2030-yilgacha rivojlantirish konsepsiyasini tasdiglash
to'g‘risida»gi PQ-4850-son qarori ijrosini ta’minlash magsadida
har yili Orol dengizining qurigan tubida o‘rmonzorlar barpo
etilmoqda. Mazkur hududda saksovul ekilib, o'ziga xos o‘rmonlar
yaratish choralari ko‘riimoqda [1].

MATERIALLAR VA USLUBLAR

Tadgigotlar 2025-2026-yillarda Qoragalpog‘iston Respub-
likasining Mo‘ynoqg tumanining saksovulzor hududlarida olib
borildi. Monitoring ishlari davomida zararkunanda uchraydigan
maydonlarning geografik koordinatalari GPS qurilmasi yordamida
aniglandi.

Hasharot namunalarini yig‘ishda umumiy entomologik usullar
hamda G.Ya.Bey-Bienko (1964) [2], V.P.Siplenkov (1970) [3],
F.A.Gapparov va boshqgalar (2008) [4] hamda SH.T.Xo'jayev
(2004) [5] tomonidan tavsiya etilgan usullardan foydalanildi.
Chigirtkalar soni va zichligini aniglashda kvadrat bo‘yicha
hisoblash va entomologik to‘r yordamida yig‘ish usullari go‘llanildi.

Monitoring nuqtalarida dala kuzatuvlari zararkunandaning
ikki rivojlanish bosqichida amalga oshirildi: tuxum ko‘zacha
bosgichidagi kuzatuvlar aprel oyining birinchi va ikkinchi
dekadalarida, lichinka bosgichidagi kuzatuvlar esa aprel oyining
ikkinchi va uchinchi dekadalarida olib borildi.

Olingan koordinatalar ArcGIS Pro dasturiga [6] joylashtirilib,
monitoring xaritalari yaratildi. Zararkunandaning targalish
nugtalari GAT texnologiyalari asosida tahlil gilindi.

Tadqiqot davomida Mo‘ynoq tumaniga qarashli uchta
mavze - Surgul, Ustyurt platosiga yagin Urge hamda Agpetkey
hududlarida jami 20 ta monitoring nuqgtasi gayd etildi. Ularning
GPS koordinatalari asosida tuzilgan sxematik joylashuv xaritasi
1-rasmda keltirilgan.

1-rasm. Mo‘ynoq tumanida saksovul katta bukur
chigirtkasining monitoring nuqtalari
(Surgul, Urge va Aqpetkey hududlari,
GPS koordinatalar asosida)

Izoh: barcha nuqtalarda dala kuzatuvlari ikki bosqgichda - tuxum
ko'zacha davrida (aprel, 1-2-dekada) va lichinka davrida (aprel,
2-3-dekada) amalga oshirildi. Har bir nuqtada o‘rtacha 2-3 dona
tuxum ko‘zachasi aniglangan, lichinka zichligi esa 1 m? maydonga
o’rtacha 4-5 dona.

NATIJALAR VA MUNOZARA

Monitoring natijalariga ko‘ra, saksovul katta bukur chigirtkasi
asosan qumli va siyrak o'simlik goplami mavjud hududlarda
ko‘proq uchrashi aniglandi. Ba’zi maydonlarda yosh saksovul
nihollarining zararlanishi kuzatildi.

Tuxum ko‘zacha bosgichida o'tkazilgan kuzatuvlarda har
bir monitoring nuqtasida o‘rtacha 2-3 dona tuxum ko‘zachasi
aniglandi. Lichinka bosqichida esa zichlik nisbatan yuqori bo‘lmay,
har bir nugtada 1 m? maydonga o‘rtacha 4-5 dona lichinka to‘g'ri
keldi (1-rasm).

Bu ko'rsatkichlar barcha 20 nugtada nisbatan bir xil darajada
qayd etilib, zararkunandaning tekshirilgan uch hudud (Surgul,
Urge va Agpetkey) bo‘yicha bir tekis, ammo ommaviy bo‘lmagan
tarzda targalganligidan dalolat beradi.

GPS koordinatalar asosida yaratilgan GAT xaritalari
zararkunandaning asosiy targalish o‘choglarini aniglash imkonini
berdi. Aprel oyining birinchi va ikkinchi dekadalarida asosan
tuxum ko'zachalarning joylashgan o'rinlari, uchinchi dekadada
esa ulardan chiqgan lichinkalarning targalish nugtalari qayd
etilib, ikkala bosgich ma’lumotlari bir xil koordinatalar tarmog‘ida
tagqoslandi.

GAT texnologiyalaridan foydalanish monitoring ma’lumotlarini
tizimlashtirish, zararkunandaning targalish dinamikasini baholash
hamda keyingi prognoz ishlarini olib borishda yuqgori samaradorlik
ko'rsatdi.

2-rasm. Mo‘ynoq tumanida saksovul katta bukur
chigirtkasining tarqalish monitoring nuqtalari
GAT asosidagi xaritasi.

Mo‘ynoq tumanidagi saksovulzor hududlarida uchragan
saksovul katta bukur chigirtkasining monitoring nugtalari GPS
koordinatalar asosida ArcGIS Pro dasturida shakllantirildi.
Monitoring jarayonida dala kuzatuvlari, hasharot namunalarini
yig‘ish hamda tuxum ko‘zachalarini aniglash ishlari amalga
oshirildi.

3-rasm. Saksovul katta bukur chigirtkasi lichinkasining
tabiiy yashash muhitidagi umumiy ko‘rinishi.

Saksovul katta bukur chigirtkasining qumli cho’l hududidagi
tabiiy yashash muhiti, zararkunandaning tana rangi tashqgi muhit
bilan moslashgan bo'lib, bu uning himoyalanishiga yordam beradi.
Ushbu tur asosan siyrak o‘simlik goplami mavjud hududlarda
uchrashi kuzatildi.

Monitoring davomida dala sharoitida yig‘ilgan saksovul
katta bukur chigirtkasisining namunalari laboratoriya sharoitida
morfologik belgilar asosida aniglanib, tur tarkibi o‘rganildi.

Olingan natijalar ilmiy adabiyotlardagi ma’lumotlarga mos
keladi. Xususan, Medetov [7] tomonidan O‘zbekistonning arid
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hududlarida to‘g‘riqanotli hasharotlar (Insecta: Orthoptera) faunasi
bo'yicha o‘tkazilgan tadgiqotlarda ham qumli va siyrak o'simlik
goplamiga ega maydonlarning bu turkum vakillari uchun qulay
yashash muhiti ekanligi gayd etilgan bo‘lib, bu mazkur ishda
olingan natijalarni tasdiglaydi. Shuningdek, Gapparov, Xasanov
va Jalgasov [8] tomonidan Orolqum hududida saksovul kichik
bukur chigirtkasi (Dericorys annulata roseipennis Redt)ning
tarqalishi o‘rganilgan bo'lib, uning natijalari ham saksovulzor
agrofitotsenozlarida Dericorys turkumiga mansub bir necha
turning parallel tarzda ekologik moslashganligini ko‘rsatadi. Bu,
0‘z navbatida, Janubiy Orolbo'yi hududida saksovulzorlarni ushbu
turkum vakillaridan kompleks himoya gilish zarurligini yana bir
bor tasdiglaydi.

4-rasm. Saksovul katta bukur chigirtkasidan olingan
entomologik namuna.

GAT texnologiyasi asosidagi monitoring natijalari an’anaviy
dala kuzatuvlariga nisbatan bir qgator afzalliklarga ega:

zararkunandaning targalish o‘choglari aniq geografik bog‘lanishda
qayd etiladi, xaritalar ustida vaqt bo‘yicha o‘zgarishlarni kuzatish
va kelgusi mavsumlar uchun tarqalish tendensiyasini prognoz
qilish imkoni tugfiladi. Ayni paytda, mazkur tadgiqotda har bir
nugta bo‘yicha zichlik va sonining aniq statistik ko‘rsatkichlari
alohida tagqoslanmagan — bu masala keyingi bosgichdagi
tadgiqotlar va dissertatsiya ishi doirasida chuqurroq tahlil etilishi
rejalashtirilgan.
XULOSA VA TAVSIYALAR

Janubiy Orolbo'yi hududida ekologik deformatsiya jarayonlari
kuchayishi natijasida saksovulzorlarda zararli chigirtkalarning
targalishi ortib borayotganligi aniglandi. Saksovul katta
bukur chigirtkasi ayrim hududlarda ommaviy rivojlanib, yosh
o‘simliklarga zarar yetkazmoqda.

GAT texnologiyalaridan foydalanish zararkunandalarning
tarqgalish o‘choglarini aniq belgilash, monitoring natijalarini
xaritalashtirish va prognoz qilish imkonini berdi. Tadgiqot
natijalari kelgusida saksovulzorlarni himoya gilish hamda ilmiy
asoslangan kurash choralarini ishlab chigishda muhim ahamiyat
kasb etadi.

Olingan natijalar asosida quyidagi amaliy tavsiyalar berilishi
mumkin: birinchidan, GAT xaritalarida aniglangan yuqori
zichlikka ega o‘choqglarda magsadli kuzatuv va zarur bo‘lganda
kurash tadbirlarini uyushtirish; ikkinchidan, zararkunandaning
lichinka bosgichi faol rivojlanadigan bahor-yoz davrida
monitoringni muntazam davom ettirish; uchinchidan, saksovul
nihollarini himoya gilishda kimyoviy vositalarni fagat yuqori
zichlik gayd etilgan o‘choglarda va tabiiy foydali hasharotlarga
zarar yetkazmaydigan tarzda qo‘llash; to‘rtinchidan, GAT
ma’lumotlar bazasini yildan-yilga to‘ldirib borish orqali
zararkunandaning ko'p vyillik targalish dinamikasini prognoz
qilish tizimini shakllantirish.

6. ArcGIS Pro Documentation. ESRI, 2024.

2017. - B. 355-356.

O‘zbekiston — B. 154—-156.
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QOVUNNING F DURAGAYLARINING FUZARIOZ KASALLIGIGA
CHIDAMLILIGINI BAHOLASH

Abilova Marjona O‘rol qizi
Sabzavot, poliz ekinlari va kartoshkachilik ilmiy-tadgiqot instituti kichik ilmiy xodimi
https://orcid.org/0009-0004-1712-2079

Annotatsiya. Mazkur maqolada qovun F; duragaylarining fuzarioz kasalligiga chidamliligi va kasallik bilan zararlanish
darajasining irsiylanish xususiyatlari o ‘rganildi. Tadqiqot natijalariga ko ‘ra, F1 Ananas x L-22-17 (0,55 ball), F1 Ananas *
L-9 (0,82 ball) va F; Zarhal x L-9 (0,89 ball) kombinatsiyalarida fuzarioz kasalligiga yuqori chidamlilik aniglandi. Nisbatan
yuqori kasallanish Fy L-9 x L-22-17 (2,16 ball) va F; Ananas x L-22-20 (1,66 ball) kombinatsiyalarida qayd etildi. Aniqlangan
istigbolli kombinatsiyalardan qovunning fuzarioz kasalligiga chidamli nav va duragaylarini yaratishda boshlang ‘ich seleksiya
materiali sifatida foydalanish mumkin.

Kalit so ‘zlar: qovun, Fy duragay, fuzarioz, Fusarium oxysporum f. sp. melonis, kasallikka chidamlilik, zararlanish darajasi.

Abstract. The article presents the results of studying the resistance of F; melon hybrids to Fusarium wilt and the inheritance
characteristics of disease severity. The highest resistance to Fusarium wilt was identified in the combinations F; Ananas *
L-22-17 (0.55 points), F1 Ananas * L-9 (0.82 points), and F; Zarhal x L-9 (0.89 points). Relatively high disease severity was
recorded in the combinations Fy L-9 x L-22-17 (2.16 points) and F; Ananas * L-22-20 (1.66 points). The identified promising
combinations can be used as initial breeding material for developing Fusarium wilt-resistant melon varieties and hybrids.

Keywords: melon, F; hybrid, Fusarium wilt, Fusarium oxysporum f. sp. melonis, disease resistance, disease severity.

Annomauyusa. B cmamuve usyueHol ycmouiuusocms 2ubpudos dvinu Fi k ¢pyzapuo3y u ocobeHHocmu HacnedosaHus cmenexu
nopaxcenus 6onesmvio. Ilo peynemamam uccnedosauil 8bICOKAsE yCMOUUUBOCMb K (y3apuo3y evisenena y kombunayuii Fi
Ananas x L-22-17 (0,55 6anna), Fi Ananas = L-9 (0,82 6anna) u Fy Zarhal x L-9 (0,89 6amna). OmnocumensHo 8bicokas
cmenenb nopasicenus ommeuena y komounayuii Fy L-9 x L-22-17 (2,16 6anna) u Fy Ananas * L-22-20 (1,66 6ana). Beisgnentvie
nepcnekmugHvle KOMGUHayuu Mo2ym Oblmb UCNONb308AHBI 8 KAUECME€e UCXOOH020 CeNeKYUOHHO20 Mamepudand npu co30anuu
copmos u 2ubpudos ObiHu, yCmouuuesix K ¢y3apuosy.

Kntouessle cnoea: dvins zubpud Fi, pysapuos, Fusarium oxysporum f. sp. melonis, ycmoliuueocms K 60ne3HuU, cmenetsb

nopaiceHusl.

KIRISH

Qovun (Cucumis melo L.) muhim poliz ekinlaridan biri bo'lib,
uning hosildorligi va mahsulot sifatiga turli kasalliklar, jumladan,
fuzarioz kasalligi sezilarli zarar yetkazadi. Fuzarioz kasalligi
Fusarium oxysporum f. sp. melonis tomonidan qo‘zg‘atilib,
o'simlikning ildiz va o‘tkazuvchi to‘gimalarini zararlaydi hamda
o'sish varivojlanishining susayishiga, hosildorlikning kamayishiga
olib keladi.

Qovun yetishtirishda hosildorlikni cheklovchi asosiy omillardan
biri kasalliklardir. Aynigsa, un-shudring (Podosphaera xanthii),
soxta un-shudring (Pseudoperonospora cubensis) hamda fuzari-
oz so'lish kasalliklari hosil migdori va meva sifatiga jiddiy salbiy
ta’sir ko'rsatadi. Tadqgiqotlar chidamli genotiplardan foydalanish
kimyoviy himoya vositalariga ehtiyojni kamaytirishi, ekologik
xavfsiz mahsulot yetishtirish imkoniyatini kengaytirishi hamda
ishlab chigarish xarajatlarini gisqartirishini ko‘rsatmoqda [1, 3, 4].

L. Perchepied va M. Pitrat esa Fusarium oxysporum f. sp.
melonis ga gisman chidamlilikning irsiylanishini o‘rganib, uning
poligen nazorat gilinishini aniglagan. Ushbu tadgiqotlar govun
seleksiyasida kasalliklarga chidamli genotiplarni gimmatli
boshlang‘ich material sifatida tanlash muhimligini ko‘rsatadi [2].

MATERIALLAR VA USLUBLAR

Qovun namunalarining un shudring va fuzarioz kasalliklariga
chidamliligini baholashda «MeToavka ouUeHKM YyCTONYMBOCTH
TbIKBEHHbIX KYNbTYp K My4HucTon poce» (BACXHWI, 1970),
«MeToamMKa OLEHKN YyCTOWYMBOCTM COPTOB apby30B M AblHb K
dysapuosHomy yesaaHuo» (BACXHWIT, 1970), shuningdek,
Shukina A.S., Pestsova S.T. (1984) hamda Evoyan V.V. (1974)
tomonidan tavsiya etilgan metodikalar asosida fitopatologik
kuzatuvlar olib borildi.

Qovun namunalari va duragaylarining fuzarioz kasalligiga
chidamliligini baholash magsadida suniy inokulyatsiya usuli orgali

Fusarium oxysporum f. sp. melonis Patogen izolyatlar kartoshka-
dextroza agar (PDA) ozuga muhitida o'stirildi. Buning uchun sof
kultura steril sharoitda Petri kosachalaridagi PDA muhitiga ekilib,
25-27°C haroratda 7-10 kun davomida termostatda saglandi.
Inkubatsiya davomida zamburug' koloniyalarining o‘sishi kuzatildi
va sporalanish bosqichiga yetgach inokulyum tayyorlandi.

Konidial suspenziya tayyorlash uchun zamburug® koloniyasi
yuzasiga steril distillangan suv quyildi va steril shpatel yordamida
koloniya yuzasi yengil qirib olindi. Hosil bo‘lgan suspenziya 2—-3
qavat steril qog’oz orqali filtrlandi. Suspenziyadagi sporalar soni
gemotsitometr yordamida sanalib, suspenziya konsentratsiyasi
1x10° konidiya/ ml ga keltirildi. Qovun ko‘chatlari 2—-3 chinbargli
fazada tajriba uchun tanlab olindi. Sun’iy yuqtirishda shprits
yordamida inokulyatsiya qilish usuli go‘llanildi. Bunda tayyorlangan
konidial suspenziya steril shpritsga olinib, qovun ko‘chatining
poyasiga (ildiz bo'g‘zi, barglar yoki poyaning pastki gismiga)
yuborildi. Har bir o'simlikka ma’lum migdorda inokulyum Kiritildi.
Nazorat variantidagi o'simliklarga esa xuddi shu usulda steril
distillangan suv yuborildi.

Yuqtirilgan o‘simliklar vegetatsion idishlarda yoki issigxona
sharoitida 24-26°C harorat va me’yoriy namlikda saqglandi.
Kasallikning rivojlanish darajasi 7, 14 va 21 kun o‘tgach hisobga
olindi. Baholashda barglarning sarg‘ayishi, so‘lishi, poya va ildiz
bo'g‘zi to‘gimalarining qo‘ng'ir tusga kirishi, o‘simlik o'sishining
sustlashuvi va ko‘chatlarning nobud bo'lishi kabi fuzariozga
xos belgilar inobatga olindi. Kasallanish darajasi zararlangan
o‘simliklar foizi yoki ballik shkala asosida baholandi. Olingan
natijalar asosida gqovun namunalari va duragaylarining fuzarioz
kasalligiga chidamlilik darajasi aniglandi.

NATIJALAR VA MUNOZARA

Tadqiqot natijalariga ko‘ra, o‘rganilgan ota-ona navlari, liniyalar

va F, duragaylarda Fusarium oxysporum f. sp. melonis kasallanish
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Duragay kombinatsiyalarning Fusarium oxysporum f. sp. melonis
bilan kasallanishi va tarqalishi

Kasallik bilan zararlanishi, ball (0-5) Kasallikni targalishi, %

Namunalar
ST nav Rohat
F, Zarhal x L-22-17
F, Zarhal > L-22-20
F, Zarhal x L-9
F, Ananas = L-22-20
F, Ananas x L-9
F, Ananas x L-22-17
F, Galiya x L-22-20
F, Dove = L-9
F, L-7 = Zarhal
F, L-9 = L-22-17
F, L-9 x Galiya
F, L-22-17 % Galiya
F, L-22-17 » Ananas

ERRERRRERCTEERR

2-rasm. Qovun ko’chatlariga suniy inokulyatsiya jarayoni va natijasi

darajasi bo‘yicha sezilarli farglar aniglandi. Namunalarda
kasallanish 1-5 ball oralig‘ida baholandi. Olingan natijalar
asosida namunalar orasida kasallikka chidamlilik darajasi turlicha
ekanligini namoyon qildi.

Fi duragay kombinatsiyalarining fuzarioz kasalligiga
chidamlilik darajasi aks ettiriigan. Eng past zararlanish F;
Ananas x L-22-17 kombinatsiyasida 0,55 ball (10%) qayd
etilib, ushbu duragay kasallikka eng chidamli ekanligi aniglandi.
Shuningdek, F; Ananas x L-9 — 0,82 ball (15%), F1 Zarhal
x L-9 — 0,89 ball (50%), F1 Zarhal x L-22-17 va F; Zarhal x
L-22-20 — 1,16 ball (50,33%) ko’rsatkichlarni namoyon etdi.
Eng yuqori zararlanish esa F; L-9 x L-22-17 kombinatsiyasida

2,16 ball (60%) kuzatildi. Natijalar fuzariozga chidamlilik
bo’'yicha F; Ananas x L-22-17, F; Ananas x L-9 va F; Zarhal
x L-9 kombinatsiyalari istigbolli seleksiya materiali ekanligini
ko’rsatdi. Standart nav Rohatda esa bu ko’rsatkich 3.16 ballni
tashkil qildi.
XULOSA

Fuzarioz bilan zararlanishning irsiylanishini baholash
natijasida eng yuqori chidamlilik F; Ananas x L-22-17 (0,55
ball), F; Ananas x L-9 (0,82 ball) va F; Zarhal x L-9 (0,89 ball)
kombinatsiyalarida aniglandi. Eng kuchli zararlanish bo’yicha esa
F1L-9 x L-22-17 (2,16 ball) va F; Ananas x L-22-20 (1,66 ball)
kombinatsiyalarida kasallanish nisbatan yuqoriroq qayd etildi.

hpj.2022.07.006 545-561.

usullari. — Moskva: Kolos nashriyoti, 1974. — 191 b.
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MIKROBIOLOGIK PREPARATLARNING SO‘RUVCHI
ZARARKUNANDALAR SONINI BOSHQARISHDA BIOLOGIK
SAMARADORLIGI
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Annotatsiya. Ushbu maqolada gilos bog ‘larida oddiy o ‘rgimchakkana (Tetranychus urticae Koch.) ga qarshi Beauveria
bassiana asosidagi Bioslip BV preparatining 3,0 l/ga meyoridagi biologik samaradorligi o ‘rganildi. Tadqiqotda preparatning
ta’siri Bitoksibatsillin 5,0 kg/ga va Abamektin 0,4 l/ga variantlari bilan taqqoslandi. Bioslip BV preparatining biologik
samaradorligi 3, 7, 14 va 21-kunlarda mos ravishda 47,2; 67,9; 69,1 va 60,7 % ni tashkil etdi. Eng yuqori samaradorlik
14-kunda qayd etildi. Natijalar Bioslip BV preparatini gilos bog ‘larida oddiy o ‘rgimchakkana sonini kamaytirishda biologik
kurash vositasi sifatida qo ‘llash mumkinligini ko ‘rsatdi.

Kalit so ‘zlar: Gilos, oddiy o ‘rgimchakkana, Tetranychus urticae, Bioslip BV, Beauveria bassiana, Bitoksibatsillin, Abamektin,
mikrobiologik preparat, biologik samaradorlik, biologik kurash.

Abstract. This article investigated the biological efficacy of Bioslip BV, a Beauveria bassiana-based product, at a dose of
3.0 l/ha against spider mite (Tetranychus urticae Koch.) in cherry orchards. The study compared the product’s efficacy with
bitoxibacillin at a dose of 5.0 kg/ha and abamectin at a dose of 0.4 I/ha. The biological efficacy of Bioslip BV was 47.2; 67.9;
69.1 and 60.7% on days 3, 7, 14 and 21, respectively. The highest efficacy was recorded on day 14. The results showed that
Bioslip BV can be used as a biological control agent for spider mites in cherry orchards.

Keywords: Cherry, common spider mite, Tetranychus urticae, Bioslip BV, Beauveria bassiana, bitoxibacillin, abamectin,
microbiological preparation, biological efficiency, biological control.

Annomauus. B danxotli cmamee ucciedosanacy Guonozuueckas sapgpekmusnocms npenapama Bioslip BV na ochose
Beauveria bassiana 8 dosupoeke 3,0 n/za npomug naymunnozo kaewa (Tetranychus urticae Koch.) 8 euwnesvix cadax. B
uccnedo8anul CpagHUBANdch 3GekmusHocmb hpenapama ¢ GumoxkcubayuinuHom ¢ dosuposke 5,0 kz/za u abamexmuHom 8
dosuposxke 0,4 n/za. Buonozuueckas agppexmusrnocms Bioslip BV cocmasuna 47,2; 67,9; 69,1 u 60,7% na 3, 7, 14 u 21 denw
coomeemcmaenHo. Haubonvwasn agppexmusrnocmo 6uvina 3agukcuposana Ha 14-ii denwv. Pesynomameot nokasanu, umo Bioslip

BV moatcem ucnonvsosamscs 6 kauecmae 6u0n102u1ecko2o cpedcmaa 60pb0bl ¢ NAYMUHHBIM KAEWOM 8 BULUHEBBIX CADAX.
Knrwouessie cnosa: Buwinsa, naymunnbtii knewj obvikHoseHHbill, Tetranychus urticae, Bioslip BV, Beauveria bassiana, 6u-
mMoKcubayuiiuH, abamekmuH, Mukpobuonozuieckuli npenapam, 6uonozuueckas 3¢pgekmusHocmo, Guono2uUeCcKUll KOHMPOJb.

KIRISH

Gilos bog'larida hosildorlik va meva sifatini pasaytiruvchi asosiy
zararkunandalardan biri oddiy o‘rgimchakkana (Tetranychus
urticae Koch.) hisoblanadi. Ushbu zararkunanda barg shirasi
bilan oziglanib, o'simlikning fiziologik holatini zaiflashtiradi va
kuchli zararlanish natijasida hosildorlikning kamayishiga olib
keladi. Shu sababli unga garshi samarali va ekologik xavfsiz
kurash usullarini ishlab chigish muhim ahamiyatga ega. Bugungi
kunda o'simliklarni himoya gilishda kimyoviy preparatlardan
foydalanishni kamaytirish hamda biologik vositalardan keng
foydalanishga alohida e’tibor garatilmoqgda. Beauveria bassiana
asosidagi mikrobiologik preparatlar zararkunandalar sonini
cheklashda istigbolli vositalardan biri hisoblanadi. Shuning uchun
gilos bog'larida Bioslip BV preparatining oddiy o‘rgimchakkana
garshi biologik samaradorligini aniglash va amaliyotga tavsiya
etish dolzarb ilmiy-amaliy masalalardan biridir.

Olcha shillig arrakashini biologik nazorat qilishda
entomopatogen B. bassiana L. va B. thuringiyensis (Bt) kabi
mikroorganizmlarini qo‘llanganda ularning sonini keskin
kamayishiga olib kelishi o‘rganilgan. [1].

A.Devyatkin va A.Belblylarning qayd etishicha Krasnodarda
olcha shillig arrakashi tuxumlariga garshi entomofaglardan
trixogramma, yirtgich o‘rgimchakkanalardan foydalanishni tavsiya
etgan [2].

Avstraliyada olcha shilliq arrakashi lichinkalariga garshi
kurashda parazit va yirtgich hasharotlarni rag‘batlantirish
magsadida nektar hosil giluvchi o‘simliklardan keng
foydalanilanilishi hamda birinchi avlod lichinkalari sonini
kamaytirishga qarshi Basillus thuringiyensis (Bt) va o'simlik
moylaridan foydalanilganligi adabiyotlarda qayd etilgan [3, 4, 5].

Avstaraliya, Turkiya davlatlarida olcha shillig arrakashi
lichinkalariga garshi biologik nazoratda tabiiy mikroorganizmlar,
entomofaglari ya’ni ixneumonidlar B. bassiana va Blastosrithidia,
Saliroa protozoa kabilar zararkunandaning sonini ma’lum
migdorda cheklashi gayd etilgan. R.Aslantas [6, 7].

MATERIALLAR VA USLUBLAR

Tadgigotlar umumiy entomologiya hamda gishlog xo'jaligi
entomologiyasida keng foydalaniladigan usul va uslublar yordamida
bajarildi. Zararkunanda va entomofaglarning turini aniglash
uchun G.Ya.Bey-Bienko (Opredelitel nasekombix yevropeyskoy
chasti v II-V tom), Dobrovolskiy B.V. (Opredelitel nasekombix.),
agrotoksikologik tadgiqotlar Sh.T.Xo'jaev (Insektitsid, akaritsid,
biologik aktiv moddalar va fungitsidlarni sinash bo‘yicha
uslubiy ko‘rsatmalar) uslubi bo'yicha, kimyoviy va mikrobiologik
vositalarning biologik samaradorligi Sh.T.Xo‘jaev, W.S.Abbot
uslubidan foydalanib o‘rganildi. Tajribalardan olingan natijalar
B.A.Dospexov (Metodika polevogo opbita.) uslublari bo‘yicha
MS EXCEL kompyuter dasturi yordamida matematik—statistik
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1-rasm. Gilos
bog‘larda
zararkunanda
kanalarga garshi
biologik preparatlarni
qo‘llashning biologik
samaradorligi,
(Qashgadaryo viloyati
Shahrisabz tumani,
2023-2025y.y)

P J

BHTOKCHEATTHILTIH, Bioslip BV (Beauveria
EvE.(Bacillus thuringiensis baszsiana) 3,0 l'ga
var.thuringiensis, BA-1300

EAMr) 3.0 xrira.

Abameltin (andoza) 0.4 lga

tahlil gilindi. Igtisodiy samaradorlik N.R.Goncharov uslubi asosida
hisoblandi.
NATIJALAR VA MUNOZARA

Gilos bog'larida oddiy o'rgimchakkanaga (Tetranychus urticae
Koch.) garshi Bioslip BV (Beauveria bassiana) preparatining 3,0
I/lga me’yoridagi biologik samaradorligini aniglash magsadida
Qashgadaryo viloyati joylashgan Axborot-maslahat markazi
(Extension Center) DUK hududida gilosning «Kordiya» navli 1
gektarli bog‘ida tadgiqot ishlari olib borildi.

Tadgiqotda mikrobiologik preparatlarni sinovdan o'tkazish
uchun Bioslip BV (Beauveria bassiana) preparati 3,0 I/ga
me’yorda qo'llanildi.

Ushbu preparatga andoza sifatida Bitoksibatsillin, kuk.
(Bacillus thuringiensis var.thuringiensis, BA—1500 YeA/mg) 5,0
kgga. me’yoridagi preparat tanlandi. Chunki har ikki preparat ham
boshga ekinlarda uchraydigan kanallarga qarshi tavsiya etilgan
bo'lib, ularning o‘zaro tagqoslash asosida biologik samaradorligini
baholash magsad qilindi.

Tajribada qo'llanilgan Bioslip BV (Beauveria bassiana) 3,0
I/ga hamda Bitoksibatsillin, kuk. (Bacillus thuringiensis var.
thuringiensis, BA-1500 YeA/mg) 5,0 kg/ga. me’yorida ishlov
berilgan variantlarda monitoring tahlillari preparat qo‘llanilganidan
keyingi 3—kundan boshlab amalga oshirildi.

Tadgiqot natijalariga ko‘ra, Bitoksibatsillin, kuk. (Bacillus
thuringiensis var.thuringiensis, BA-1500 YeA/mg) preparati
5,0 kg/ga. me’yorda qo‘llanilgan variantda biologik samaradorlik
quyidagicha kuzatildi: 3—kuni — 44,2%, 7-kuni — 72,3%, 14—kuni
—73,9%, 21—kuni — 60,2% ni tashkil etdi. Bioslip BV (Beauveria
bassiana) preparati 3,0 I/ga. me’yorda qo'llanilgan variantda
biologik samaradorlik quyidagicha kuzatildi: 3—kuni — 47,2%,
7—kuni — 67,9%, 14-kuni — 69,1%, 21-kuni — 60,7% ni tashkil

etdi. Kuzatuvlar natijasida tadqigotning 21-kunidan keyin
zararkunanda soni qayta ortishi aniglandi (1-rasm).

Andoza sifatida go'llanilgan Abamektin preparati (0,4 l/ga.)
bilan ishlov berilgan variantda biologik samaradorlik quyidagi
ko‘rsatkichlarni tashkil qildi: 3—kuni — 76,7%, 7—kuni — 81,8%,
14—kuni — 88,9%, 21-kuni — 82,5%. ni tashkil etdi.

Ushbu variantda ham 21-kundan keyin biologik samaradorlik
ko‘rsatkichi pasayish tendensiyasini namoyon qildi. Bu holat
mikrobiologik preparatning o‘rgimchakkanalarning tuxum va
nimfa bosgichlariga ta’sir darajasi nisbatan past bo‘lganligi bilan
izohlanadi.

Tadqiqotlar davomida o‘rganilgan mikrobiologik preparatlarning
samaradorligi tahlil gilinganda, ishlov berilgandan keyingi 7 va
14 kunlarda eng yuqori biologik samaradorlik gayd etildi. Tajriba
natijalariga ko‘ra, ishlov beriimagan nazorat variantiga nisbatan
mikrobiologik preparatlar bilan ishlov berilgan variantlarda
zararkunanda sonining kamayishi va preparat samaradorligi
o‘rtasida o‘rtadan yuqori darajada korrelyatsion bog‘liglik
mavjudligi aniglandi. Bunda determinatsiya koeffitsienti R? =
0,6185 ni tashkil etdi, bu esa omillar ortasida o‘rtadan yuqori
darajadagi bog‘lanish mavjudligini ko‘rsatadi (5.10-rasmga
garang).

XULOSA

Tadqiqot natijalariga ko‘ra, Beauveria bassiana asosidagi
Bioslip BV preparati 3,0 I/ga me’yorida qo‘llanganda gilos
bog‘larida oddiy o‘rgimchakkana (Tetranychus urticae Koch.)
sonini sezilarli kamaytirishi aniglandi. Preparatning eng yuqori
biologik samaradorligi 14-kuni 69,1% ni tashkil etdi. Olingan
natijalar Bioslip BV preparatini gilos bog‘larida o‘rgimchakkana
qgarshi ekologik xavfsiz biologik kurash vositasi sifatida qo‘llash
mumekinligini ko‘rsatdi.
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OMBOR ICHKI MAYDONLARINI SURINAM UNXO‘RIGA QARSHI
NAMLI ISHLOV BERISH SAMARADORLIGI

Avazov Sanjar Salimjonovich
O'simliklar karantini va himoyasi ilmiy-tadqiqot instituti tayanch doktoranti
https://orcid.org/0009-0005-1131-1386

Annotatsiya. Ushbu maqolada ombor ichki maydonlarini surinam unxo ‘ri (Oryzaephilus surinamensis L.) zararkunandasiga
qarshi profilaktik namli ishlov berishning samaradorligi o ‘rganilgan. Tadgiqot Toshkent viloyati Bekobod shahridagi 160
m? maydonga ega omborxonada olib borilgan. Tajribalarda Koratek plyus 5% em.k. preparati 0,002 va 0,004 I/m? sarf
me’yorlarida qo ‘llanilib, Titanium 10% em.k. preparati andoza sifatida olingan. Tadqgiqot natijalariga ko ‘ra, Koratek plyus
5% em.k. preparatining 0,004 [/m*sarf me’yorida biologik samaradorligi 7-kunda 77,8%, 14-kunda 86,3% va 21-kunda 95,1%
ni tashkil etgan. Mazkur ko ‘rsatkich andoza preparatiga nisbatan 1,9 foizga yuqori bo ‘Igan. Natijalar Koratek plyus 5% em.k.
preparatining ombor ichki maydonlarida surinam unxo ‘riga qarshi profilaktik kurashda samarali vosita ekanligini ko ‘rsatdi.

Kalit so “zlar: surinam unxo ‘ri, Oryzaephilus surinamensis, ombor zararkunandalari, namli ishlov berish, pestitsid, Koratek
plyus, biologik samaradorlik, profilaktika, fitosanitar zararsizlantirish.

Abstract. This article examines the effectiveness of preventive wet treatment of warehouse interiors against the Surinam
flour beetle (Oryzaephilus surinamensis L.). The study was conducted in a 160 m* warehouse located in Bekabad, Tashkent
Region. Koratek plyus 5% EC was applied at rates of 0.002 and 0.004 L/m? while Titanium 10% EC was used as the reference
treatment. The results showed that the biological efficacy of Koratek plyus 5% EC applied at a rate of 0.004 L/m®was 77.8%
on the 7th day, 86.3% on the 14th day, and reached 95.1% on the 21st day. This result was 1.9 percentage points higher than
that of the reference treatment. The findings demonstrate the high efficacy of Koratek plyus 5% EC as a preventive treatment
against the Surinam flour beetle in warehouse interiors.

Keywords: Surinam flour beetle, Oryzaephilus surinamensis, stored-product pests, wet treatment, pesticide, Koratek plyus,
biological efficacy, prevention, phytosanitary disinfection.

Annomauyusa. B cmamve usyuena sgekmusHocms npounakmuueckoli enaxcHoti 06pabomku eHympeHHux niowadei
cKknadckux nomewenuti npomue epedumens cypunamckozo mykoeda (Oryzaephilus surinamensis L.). Hccnedosarus npoeo-
dunuce Ha cknade naowjadvio 160 m% pacnonoscennom 6 zopode Bexkabad Tawixenmckoli obnacmu. B onsimax npenapam
Koratek plyus 5% am.x. npumensiau 6 nopmax pacxoda 0,002 u 0,004 n/m% a npenapam Titanium 10% sm.x. ucnonsb3oeanu 6
kauecmee amanoHa. Pesynomamut ucciedoganuii nokasanu, umo npu npumenenuu Koratek plyus 5% am.k. 6 Hopme pacxoda
0,004 n/m? 6uonozuueckas scpcpekmusnocms na 7-e cymku cocmasuna 77,8%, na 14-e cymku — 86,3%, a na 21-e cymxu
docmuzna 95,1%. [annwili nokasamens 6ou1 Ha 1,9% eviwie no cpaskenuio ¢ smanonHvim npenapamom. Ionyuennvie pesyno-
mamat ceudemenbcmayom o 8bicokoli appekmusrocmu npenapama Koratek plyus 5% am.x. npu npounakmuueckoii 60pbbe
C CYyPUHAMCKUM MYKOEOOM 80 6HYMPEHHUX NOMEUWEHUSIX CKIAA08.

Kntoueewte cnoea: cypunamckuii mykoed, Oryzaephilus surinamensis, cknadckue spedumenu, enaxcHas obpabomxa,

necmuyud, Koratek plyus, 6uonozuueckas acppexmusnocms, npodpunakmuka, pumocanumapHoe 06e33apaicusanue.

KIRISH

Zaxira mahsulotlari - bu ozig-ovgat mahsulotlari (don,
un, bug‘doy, guruch, makkajo‘xori va boshqga qishloq
xo‘jaligi mahsulotlari) uzoq muddat saqglanishi uchun
mo‘ljallangan zaxiralar hisoblanadi. Ombor zararkunandalar
bilan bog‘lig muammolaridan yan biri zaxiradagi qishloq
xo‘jalik mahsulotlarni sifatli saglanishini ta’'minlashdir.
Ombor zararkunandalarini etkazadigan zarari natijasida
mahsulotning og'irlik darajasi va sifatini buzilishiga olib keladi.
Global iglim o‘zgarishlari gishlog xo‘jaligiga katta talofat
keltirishi bilan birga ekinlarning zararkunanda hasharotlari
va kasalliklarini keltiradigan zararini ham ortib borishiga
o'z ta’sirini o‘tkazib kelmoqda. Zararli organizimlarni salbiy
ta’siri tufayli dunyoda qishloq xo‘jalik mahsulotlari 15 % dan
ko‘prog‘i yo‘qotilmoqda. Mana shuning uchun gishloq xo‘jalik
ozig-ovgat mahsulotlari xavfsizligini ta’'minlash va ekinlarning
zararkunanda hasharotlar hamda kasalliklardan himoya qilish
tizimini takomillashtirish dolzarb muammolardan biri bo‘lib
golmoqda. Yer shari aholisi sonining tinmay o‘sib borayotgani,
yetishtiriladigan mahsulotlarning doimo ko‘paytirib borishni
taqozo qiladi. Hozirgi kunda yer shari aholisining ko‘pgina
gismi, oziga va boshga mahsulotlar yetishmayotganligini
tobora ko‘proq his qilmoqdalar [7; 1-2-b.].

Zaxirada saqglanadigan gishloqg xo‘jaligi mahsulotlari himoyasi
bugungi kunda dunyo miqyosida jiddiy ilmiy va amaliy muammo
hisoblanadi [1].

Ombor zararkunandalari - zaxiradagi mahsulotlarning
ashaddiy zararkunandalari bo'lib, ular katta guruxni tashkil giladi.
Ushbu zararkunandalar orasida surinam unxo'ri (O.surinamensis)
0‘zining kosmopolit tabiati, yuqori darajadagi moslashuvchanligi
va mahsulotlarning ham vazni, ham sifatiga katta ta’sir ko‘rsatishi
bilan ajralib turadi [8].

Surinam unxo'ri - xususan, gishlog xo’jalik mahsulotlariga jiddiy
zarar yetkazuvchi zararkunanda hisoblanadi. Omborxona ichida
ham, unga tutash hududlarda ham mos ekologik sharoit bo’'lganda
tez ko’payadi. Bu esa saglanayotgan mahsulotlarning ozigaviy
giymatini pasaytiradi va namlanish jarayonlarini kuchaytiradi,
igtisodiy talafotlarni oshiradi.

Qarshi kurash usullar bilan ombor zararkunandalarini nazorat
qgilishda eng samarali natijani beradi va mahsulot sifatini saglashda
e’tiborga molikdir. Shu bilan birga mahsulotni saglashda
muntazam monitoring yangi hosilni gabul gilishdan oldin binolarni
tozalash asbob-uskuna va idishlarni zararsizlantirish hamda
atrof-muhitni tartibga keltirish uygunlashgan himoya tizimining
ajralmas gismi bo’lib gishlog xo’jalik mahsulotlarini uzog muddat
sifatli saglashda muhim ro’l o’'ynaydi.
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Namli ishlov berish jarayoni omborxona atroflaridagi chang,
to’planib qolgan organik goldiglar, ozig-ovqat chigindilari va nam
yig'iladigan burchaklarni mexanik ravishda bartaraf etish hamda
keyinchalik pestitsidlar bilan ishlov berish bosgichlarini 0’z ichiga
oladi. Shu bois omborxona atrofi va ichki maydonlarini namli ishlov
berish tadbirlari ilmiy jihatdan asoslangan profilaktika tizimining
ajralmas gismi sifatida tajribalar olib borildi.

MATERIALLAR VA USULLAR

Tadgigot umumiy entomologiya hamda qishlog xo'jaligi
entomologiyasida keng qo'llaniladigan kuzatish, tagqoslash va
matematik statistik tahlil usullari yordamida bajarildi.

Kimyoviy preparatlarni ishlatish gonun qoidalari xalgaro
fitosanitar zararsizlantrish 43-standarti asosida bajarildi [4]. Suri-
nam unxo’riga qarshi kurash choralari bo’yicha Ya.B.Mardkovich

surinam unxo‘riga nisbatan yuqori ta’sir etishi namoyon bo‘ldi.
Koratek plyus 5% em.k. preparati 0,002 I/m? sarf me’yorida
go‘llanilganda, ishlovdan keyingi 3-kunda samaradorlik 52,0
foizni tashkil etdi va 21-kunga kelib bu ko‘rsatkich 87,1 foizgacha
ko'tarildi. Birog, ushbu variant andoza sifatida olingan Titanium
10% em.k. 0,002 I/m? preparatining 21 kunlik ko‘rsatkichidan
(93,2%) 6,1 foizga past natija qayd etdi.

Eng yuqori biologik samaradorlik Koratek plyus 5% em.k.
preparatining 0,004 I/m? sarf me’yorida go‘llanilgan variantida
kuzatildi. Ushbu variantda biologik samaradorlik 7-kunda 77,8
foizni, 14-kunda 86,3 foizni va 21-kunlik muddatda 95,1 foizni
tashkil etdi. Bu ko‘rsatkich andoza preparatiga nisbatan 1,9 foizga
yuqori bo'lib, preparatning surinam unxo‘riga qarshi ta’sir kuchi
yuqoriligi gayd etildi.

uslubidan foydalanildi [5].
Pestisidlarni samaradorligini
aniglash bo'yicha tadqgiqot-
lar Sh.T.Xojayev tomonidan
tavsiya etilgan uslubiy qo‘l-
lanmalar asosida olib boril-
di [2]. Tajribalardan olingan 20,0
natijalar B.A.Dospexovning
uslubiy qo‘llanmasi yorda-
mida matematik tahlil qilindi 80,0
[6]. Kimyoviy preparatlar-

ning biologik samaradorligi g =0
W.Abbott formulasi yordamida | & .2
asosida hisoblandi [3]. Zarar- | 5 .
sizlantirish tajribalari Xalgaro | = =
fitosanitariya choralarining 43 00
standartlari asosida bajarildi 100
[4].

Toshkent viloyati Bekobod e

Ombor ichki maydonida Koratek plvus 3% em.k. preparatini surinam unxo’ri (Oryzaephilus suninamensis L)
zararkunandasiga garshi biologik samaradorligi
(Toshkent viloyati, Bekobod shahri “Seber” mchj omberxonasi 160 m2 2023-2023 yy.)

9

Fkun

shahri “Seber” mchj 160 m?
omborxonasida surinam un-

xo’riga qarshi kurashda namli = Korstek plyus 5% em.k. 0,002 |/ m*

T-kun 14-kun 21-kun

Biologik samaradorlik,

M Koratek plyus 5% em.k. 0,004 |/ m* o Titanium 10% em.k (andoza) 0,002 |fm*

ishlov berishda Koratek plyus
5% em.k. (Lyambda-sigalotrin)
preparati 0,002-0,004 1/m?
tanlab olindi andoza sifatida Titanium 10% em.k. 0,002 I/m?
sarf-me’yorda qo'llanildi.

Tajriba quyidagi sxema asosida o‘tkazildi:

e Sinovdagi preparat — Koratek plyus 5% em.k. (Lambda-
cyhalothrin).

e Andoza — “Titanium” 10% em.k. (Lambda-cyhalothrin).

e Nazorat — Ishlovsiz.

NATIJALAR VA MUNOZARA

Surinam unxo'riga garshi kurashda kimyoviy preparatlarning
biologik samaradorligini o‘rganish bo‘yicha o'tkazilgan tadgiqot
ishlarini tahlil gilganimizda, Koratek plyus 5% em.k. preparati

1-rasm. Surinam unxo’ri (O.surinamensis L.) zararkunandasiga qarshi ombor ichki
maydonida Koratek plyus 5% em.k. preparatini biologik samaradorligi

Nazorat (ishlovsiz) variantida zararkunandalar soni tajriba
davomida deyarli o'zgarishsiz qolganligi (45,7-50,5 dona/m?)
qayd etildi.

Koratek plyus 5% em.k. preparatini 0,004 I/m? sarf me’yorida
qo‘llash omborxonalarda surinam unxo‘rini bartaraf etishda eng
maqgbul yechim hisoblanadi.

XULOSA

Tadqiqotlar olib borilgan ombor ichki maydonida surinam
unxo‘riga qarshi profilaktik kurashishda Koratek plyus 5% em.k.
preparati 0,004 I/m? sarf-me’yorda biologik samaradorligi 95,1%
ni tashkil qildi.

34-36.

(Il-Hawp).—TowkeHT: «Kom-[IAP», 2004. — b. 61-63.
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Annotatsiya. Ushbu maqolada xorijdan keltirilgan Germaniya seleksiyasiga mansub golshtin zotli sigirlarni turli naslli
bugalar avlodlari kesimida I laktatsiyadagi sut mahsuldorligi va xo alik uchun foydali belgilarini kompleks baholash
natijalari keltirilgan. Tadgiqotlar Xorazm viloyati, Urganch tumanidagi “To ‘maris nur” fermer xo ‘jaligida 2025-2026
yillarda olib borilib, Germaniya seleksiyasiga mansub Alfons, Jasper va Geboren buqalarining har biridan 12 boshdan, jami
36 bosh qiz sigir tanlab olindi. Sigirlarning 305 kunlik I laktatsiyadagi sut miqdori, sut yog ‘liligi va ogsilliligi, yog ‘ va ogsil
chiqimi, 4%-li sut miqdori, tirik vazni hamda sutdorlik koeffitsienti o ‘rganildi. Tadqgiqot natijalariga ko ‘ra, Jasper laqabli
buqasi qizlarida sut migdori 6089,6 kg bo ‘lib, Alfons va Geboren laqabli buqalari gizlariga nisbatan mos ravishda 506,9 va
167,5 kg yuqori bo ‘ldi (P<0,05).

Shuningdek, Jasper buganing qizlarida sut yog ‘i va ogsili chigimi, 4%-1i sut, tirik vazn va sutdorlik koeffitsienti bo ‘yicha
ham yuqori natijalar qayd etildi. Sut miqdori bilan yog* va ogsil chiqimi, 4%-li sut hamda sutdorlik koeffitsienti o ‘rtasida
yuqori ijobiy korrelyatsiya aniqlandi. Ona-qiz juftliklarida sut miqdori bo ‘yicha korrelyatsiya koeffitsienti Alfons, Jasper
va Geboren guruhlarida mos ravishda 0,417; 0,639 va 0,185 ni tashkil etdi. Ona-qiz regressiyasi asosida sut miqdorining
irsiylanish koeffitsienti mos ravishda 0,294, 0,324 va 0,268 deb baholandi. Eng yuqori irsiylanish Jasper buqaning qizlarida
qayd etildi. Olingan natijalar Jasper buqasidan olingan gizlarining sut mahsuldorligi bo ‘yicha seleksion nuqtai nazardan
istigbolli ekanligini ko ‘rsatdi.

Kalit so‘zlar: Golshtin, Germaniya seleksiyasi, buqa, avlod, I laktatsiya, sut mahsuldorligi, korrelyatsiya, regressiya,
irsiylanish, h% seleksiya.

Abstract. This article presents the results of a comprehensive assessment of the milk productivity and economically
beneficial traits of German-bred Holstein cows imported from abroad, broken down by offspring of breeding bulls of different
lines during the first lactation period. The research was conducted between 2025 and 2026 at the «Tumaris Nur» farm in
the Urgench district of the Khorezm region. For the study, 36 heads of first-born calves were selected, 12 heads each from
German breeding bulls named Alfons, Jasper, and Geboren. Milk yields for 305 days of first lactation, milk fat content and
protein content, fat and protein yield, 4% fat milk yield, live weight, and milk yield coefficient of the cows were studied.
According to the research results, Jasper’s daughters produced 6089.6 kg of milk, which was 506.9 and 167.5 kg higher than
those of Alfons and Geboren, respectively (P< 0.05).

High results were also recorded in the daughters of Jasper’s buffalo in terms of milk fat and protein yield, 4% milk, live
weight, and milk yield. A high positive correlation was identified between milk quantity and fat and protein yield, 4% milk,
and milk yield. The correlation coefficient for milk yield in mother-daughter pairs was 0.417; 0.639 and 0.185 respectively.
The inheritance coefficient of milk yield based on mother-daughter regression was 0.294; 0.324 and 0.268 respectively. The
highest heredity was noted in the daughters of the Jasper bull. The results obtained showed that the daughters obtained from
Jasper bulls are promising from a breeding perspective in terms of milk productivity.

Keywords: Holstein breed, German breeding, sire, progeny, first lactation, milk yield, correlation, regression, heritability,
h2, selection.

AnHomauyusa. B dannoli cmamve npedcmasneHvl pe3yibmamvl KOMNJIEKCHOU OUeHKU MOJOUYHOU npodyKmueHoCmu u
X0341iCMBEeHHO-NONE3HbIX NPUIHAKOB KOPO8 20IUMUHCKOU NOpOOdbl HeMEeYKOLl cenekyul, 3a8e3eHHbIX U3-3a pybeicd, 8 paspese
nomomcmea 6viko8-npousgodumeneli pasHuix auxuil 8 nepuod I nakmayuu. Uccnedosanus npogodunuce 8 2025-2026 zodax 6
epmepckom xosaiicmee “Tymapuc nyp” Vpzenuckozo pationa Xopesmckoii obnacmu. [[na uccnedosganus 6s110 omobpano 36
207108 nepsoménok, no 12 20108 om xkaxcdozo u3 6uIko8-npoussodumeneli Hemeykoli cenekyuu no kiauuke Anvgonc, Ircacnep
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u I'e6open. Bouiu usyuenst yooti 3a 305 oneli I nakmatsiu, scupHocme u codepacanue 6enka 8 MoNoKe, 8bIX00 xHeupa u 6enka,
Konuuecmeo monoka 4%-i scupHocmu, Hcueas macca u koagguyuenm monounocmu kopos. CoznacHo pe3ynomamam uccie-
dosaHus, y douepeli 6bika no kauuke Ixcacnep yoou cocmasun 6089,6 ke, umo 6vl10 8bluie hokasamenel douepeli 6b1Ko8 no
kauuke Anvonc u I'e6open na 506,9 u 167,5 ke coomeemcmeenno (P<0,05).

Taxaice svicokue pesynbmamul Obliu 3aguxcuposauvl y douepeli 6uiuku [Ixcacnepa no 8bixody MOIOUHO20 Hcupa u Gelka,
4%-HoMy MONOKY, Hcueoll macce u Koapuyuenny monouHocmu. Boissnena 8bicokas nonoHcumenbHas Koppensiyus Mexcoy
KOMUUECIMBOM MONOKA U 8bixo0om Hcupa u benka, 4%-noim monokom u koagpguyuenmom monounocmu. Koagpguyuenm xop-
pensyuu no Koauuecmay moioka 8 napax mamo-0ous cocmasun 0,417; 0,639 u 0,185 coomeemcmeenno. Koagppuyuenm na-
CnedosaHus KoMuuecmada Mojloka Ha 0CcHoee pezpeccuu mambv-0oub cocmasun 0,294, 0,324 u 0,268 coomeemcmeento. Camas
8blCOKAsl HacnedcmeeHHOCMb ommeueHa y douepell 6vika [xcacnepa. IlonyuenHsle pesynbmamst nNokazaiu, umo douku, noay-
ueHHble om Obikos [xcacnep, nepcnekmuaHbl ¢ CeNeKYUOHHOU MOUKU 3peHUst N0 MONOUHOU NPOJYKMUBHOCMU.

Kniouessie cnosa: zonwmunckas nopoda, Hemeukas cenekyus, 6bik-npoussooumeinb, NOMOMCMB0, Nepeas 1akmayus, mMo-
JIOUHAst NPOJYKMUBHOCMb, KOppensayus, pezpeccus, Haciedyemocmo, h2, cenexyusl.

KIRISH

Sutdor goramolchilikda yuqori irsiy imkoniyatga ega bo‘lgan
hayvonlarni yaratish va ulardan samarali foydalanish zamonaviy
seleksiyaning asosiy vazifalaridan biri hisoblanadi. Aynigsa,
Golshtin zoti dunyoda sut mahsuldorligi bo'yicha eng ko‘p va
keng targalgan ixtisoslashgan zotlardan biri bolib, uning seleksion
giymati yuqgori sut miqdori bilan bir gatorda sut yog'i va ogsili
chigimi, sut tarkibi, tirik vazni, pushtdorligi, uzoq yashovchanligi
va sog‘lomligi kabi kompleks belgilar bilan belgilanadi. So‘nggi
o'n yilliklarda genetik seleksiya va zamonaviy reproduktiv
texnologiyalarning rivojlanishi Golshtin populyatsiyalarida sut
mahsuldorligini sezilarli oshirish imkonini berdi. Biroq yuqori
mahsuldorlik bilan bir vaqtda pushtdorlik, sog‘lomlik, uzoq
yashovchanlik va organizmning tashqi muhitga moslashuvchanligi
kabi belgilarni ham seleksiya jarayonida hisobga olish magsadga
muvofiq hisoblanadi [1; 2; 3].

Zamonaviy sutdor goramolchilikda seleksiya magsadi fagat
sut miqdorini oshirishdan iborat bo‘Imay, balki mahsuldorlik va
igtisodiy ahamiyatga ega belgilarni birgalikda takomillashtirishga
garatilmoqda. Ko‘p vyillik ilmiy tadgigotlar shuni ko‘rsatadiki,
sut migdori bilan bir gatorda sut yog'i va ogsili chigimi, yog‘ va
ogsil foizi, uzoq yashovchanlik, mastitga chidamlilik, pushtdorlik
va tuyoqg-oyoq kasalliklariga chidamlilik kabi belgilar ham
seleksiya indeksida muhim o'rin tutadi. Bunday yondashuv
genetik progressni xo'jalikning real igtisodiy samaradorligi bilan
uyg‘unlashtirish imkonini beradi [4; 5; 6].

Seleksiya samaradorligini oshirishda naslli bugalarni to‘g'ri
tanlash alohida ahamiyatga ega. Chunki sun’iy urug‘lantirish
texnologiyasi orqali bir buganing genotipi ko‘plab avlodlarga
targalishi mumkin. Shu sababli bugalarni gizlarining mahsuldorligi
asosida baholash va turli naslli bugalar avlodlarida sut
mahsuldorligi hamda xo‘jalik uchun muhim belgilarning namoyon
bo'lishini o‘rganish naslchilik ishlarining muhim elementlaridan
biri hisoblanadi. Golshtin zotida turli buqalar gizlarining birinchi
laktatsiya mahsuldorligi asosida irsiy imkoniyatlarini baholash
bo'yicha tadgigotlar ham bu yondashuvning amaliy ahamiyatini
ko‘rsatgan [7; 8]

Bugalar ta’sirini baholashda birinchi laktatsiya ma’lumotlaridan
foydalanish aynigsa muhimdir. Chunki | laktatsiya davrida
sigirlarning irsiy imkoniyati, o‘sish va rivojlanish xususiyatlari
hamda sut berish qobiliyati nisbatan erta namoyon bo‘ladi.
Shu bilan birga, birinchi laktatsiya mahsuldorligi keyingi
laktatsiyalardagi mahsuldorlik va seleksion giymatni keyingi
laktatsiyalar uchun muhim ma’lumot manbai bo‘lishi mumkin.
Golshtin avlodlarida o'sish, ozuga iste’moli va | laktatsiya sut
mahsuldorligi o‘rtasida genetik va fenotipik bog'ligliklar mavjudligi
ham ko'rsatilgan.

Shu bilan birga, irsiy imkoniyatini amalga oshishi hayvonlarni
bogish, saqglash, iglim, oziglantirish texnologiyasi va boshqga
tashqi omillarga ham bog‘lig. Shu sababli xorijdan yuqori

mahsuldor golshtin sigirlarni olib kelishning o'zi kutilgan seleksion
natijani kafolatlamaydi. Import gilingan hayvonlarni mahalliy
xo‘jalik sharoitida baholash, turli bugalardan olingan avlodlarni
taqgoslash va qaysi genotiplar yugori mahsuldorlikni bargaror
namoyon qilishini aniglash amaliy seleksiya uchun muhim
hisoblanadi [9; 10; 11].

Shu nugtai nazardan, Germaniya seleksiyasiga mansub
golshtin zotli sigirlarni O‘zbekistonning tabiiy-iglim sharoitida
turli naslli bugalar kesimida baholash, ularning | laktatsiyadagi
sut mahsuldorligi, sutning yog' va ogsil tarkibi, tirik vazni hamda
sutdorlik koeffitsiyenti kabi xo‘jalik uchun foydali belgilarini
kompleks o‘rganish dolzarb ilmiy-amaliy vazifa hisoblanadi.
Aynigsa, bir xil texnologik sharoitda turli bugalardan olingan
gizlarni taqqoslash orgali ularning avlodlarida mahsuldorlik
belgilarining namoyon bo‘lish xususiyatlarini aniglash naslchilik
ishlari uchun gimmatli ma’lumot beradi va dolzarb hisoblanadi.

Tadgiqotning magsadi. Xorijdan keltirilgan Germaniya
seleksiyasiga mansub golshtin zotli sigirlarni turli naslli bugalar
kesimida sigirlarning | laktatsiyadagi sut mahsuldorligi va xo‘jalik
uchun foydali belgilarini kompleks baholash, ular o‘rtasidagi
korrelyatsion bog‘ligliklarni aniglash hamda seleksiya uchun
istigbolli buga avlodlarini belgilashdan iborat.

Tadgqiqot vazifalari quyidagilardan iborat:

- golshtin zotli sigirlarning | laktatsiyada sut mahsuldorligini
baholash;

- mahsuldorlik belgilari o‘rtasidagi korrelyatsiya, regressiya
aniglash va irsiylanishni (h?) baholash;

MATERIALLAR VA USULLAR

IImiy-tadqgiqot ishlari 2025-2026-yillar davomida Xorazm
viloyati, Urganch tumanidagi “To‘'maris nur” fermer xo‘jaligida
olib boriladi. Tajriba guruhlarni shakllantirishda O‘zbneiston
Respublikasi chorvachiligida zootexniya va seleksiya tadgigotlarni
o‘tkazish bo‘yicha uslubiy tavsiyalarga asosan amalga oshirildi.
Hususan, fermer xo‘jaligida mavjud Germaniya davlatidan
keltirilgan Golshtin zotiga mansub bugalarning qizlari tanlab
olindi. Tajriba uchun o‘xshashlik belgilari bo‘yicha kelib chigishi,
zotdorligi, yoshi, tirik vazni va turli bugalarga bog'liglikda qizlari
onalarining sut mahsuldrligini hisobga olgan holda har bir guruhga
12 boshdan iborat 3 ta guruh, shundan | guruhga Alfons lagabli
buqa, Il guruhga Jasper lagabli va Il guruhga Geboren lagabli
bugalarning golshtin zotli gizlari tanlab olindi. Har bir bugadan
tanlab olingan gizlari onalarining sut mahsuldorligi ularning
birlamchi hujjatlariga asosan (naslchilik guvoxnomasi) asosida
o‘rganildi.

Turli bugalarga bog'liglikda gizlari onalarining asosiy seleksiya
belgilari o'rtasidagi korrelyatsiya va regressiya koeffitsiyentlari
Ye.V.Chetvertakova (2018) uslubida hisoblandi [12];

LONS
Ex-y—% Cxt+Cy-Cd
r= T oo  r=———; (1)
JCx-Cy 2 [CxCy
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Bu yerda: r-korrelyatsiya koeffitsiyenti;
n-o‘rganilayotgan hayvonlar soni;
x va y-birinchi va ikkinchi belgilarning ko‘rsatkichlari;
c-markaziy og'ish yig‘indisi;
w2 0% 1 w2 GV _ w2 Ed)?
Cx = ZX —T,Cy = Zy — Cd = Zd T (2)

regressiya koeffitsiyenti quyidagi formula bilan aniglandi;
ny—@ Exy—@

ny = W va Ryx = W (3)

Bu yerda: Rxy va Ryx- regressiya koeffitsiyenti;

n-o‘rganilayotgan hayvonlar soni;

x va y-birinchi va ikkinchi belgilarning ko‘rsatkichlari;

x2 va y2-birinchi va ikkinchi belgilarning kvadrat ko‘rsatkichlari.

irsiylanish darajasini (h?) quyidagi formula bilan aniglandi;

h?=2b

Bu yerda: h?- irsiylanish darajasi

b - gizlaring regressiya koeffitsiyenti

Olingan ma’lumotlar A.M.Yakovenko, T.l.Antonenko,
M.1.Selionova (2013-y.) o‘quv uslubiy go‘llanmadan foydalanib,
Microsoft Yexcel 2010 kompyuter dasturi yordamida qayta
biometrik ishlov berildi [13].

NATIJALAR VA MUNOZARA

Germaniya seleksiyasiga mansub golshtin zotli sigirlarni
O‘zbekistonning tabiiy-iglim sharoitida turli naslli bugalar kesimida
baholash, ularning | laktatsiyadagi sut mahsuldorligi, sutning
yog* va ogsil tarkibi, tirik vazni hamda sutdorlik koeffitsiyenti kabi
xo'jalik uchun foydali belgilarini kompleks o‘rganish dolzarb ilmiy-
amaliy vazifa hisoblanadi. Shuning uchun biz, tadqiqotlarimizda
golshtin zotiga mansub turli bugalar bo‘yicha gizlarining |
laktatsiyadagi sut mahsuldorligi birlamchi xujjatlariga asosan
(naslchilik guvoxnomasi, 2 shakl) asosida o‘rgandik. Natijalar
1-jadvalda keltirildi.

1-jadval
Tajriba uchun tanlab olingan Germaniya seleksiyasiga
mansub golshtin zotli sigirlarning | laktatsiyadagi
sut mahsuldorligi

Naslli buqalar
Ko‘rsatkichlar Alfons |Gu‘:.?;1p:;=12|) Geboren
| II 111

Sut miadori. k 55829 6089,6 5922,1
qdorl, k8 +18542 | +306,95*% | +249,93*

Sut tarkibidagi yog*, % 367073 367(? 6 367(;‘ 4

Suttarkibidagi ogsil, % | o | e

o 210,1 225,0 2214

Sut yog* chiqimi, kg +6.87 +11.04% +9.35%

oo 185,8 199,5 195,9

Sut ogsil chiqimi, kg +6.13 +9.81* +8.04%

. . . 5385,3 5811,1 5689,8
4%-lisutmiqdori, kg | {12567 | 1084035 | 4238 30+

. 506,3 512,9 5104

Lt vR P, 1 43 +444 | +44r* | 1638

. v 1103,2 1184,3 1161,1
Sutdorlik koeffitsienti, kg 137.15 $53.28%* | 449,68%*

Eslatma: *P<0,05; *P<0,01

1-jadval ma’lumotlar tahlili shuni ko‘rsatdiki, Jasper lagabli
buganing (Il guruh) qizlarining | laktatsiya davomidagi sut
mahsuldorligi 305 kunda 6089,6 kg ni tashkil gilib, Alfons lagabli
buqga (I guruh) va Geboren lagabli buga (lll guruh) gizlarining
sut mahsuldorligiga nisbatan tegishli ravishda 506,9 kg yoki
9,1% ga va 167,5 kg yoki 2,8% ga (P<0,05), sut tarkibidagi yog'
chigimi 14,9 kg yoki 7,1% ga va 11,3 kg yoki 5,4% ga (P<0,05),
sut tarkibidagi ogsil chigimi 13,7 kg yoki 7,4% ga va 10,1 kg

yoki 5,4% ga (P<0,05), 4%-li sut miqdori 425,8 kg yoki 7,9% ga
va 304,5 kg yoki 5,6% ga (P<0,01), tirik vazni 6,6 kg yoki 1,3%
ga (P<0,01) va 4,1 kg yoki 0,8% ga (P<0,05) hamda sutdorlik
koeffitsiyenti 81,1 kg yoki 7,4% (P<0,01) va 57,9 kg yoki 5,2% ga
(P<0,01) yuqori bo‘lgan bo‘lsa, aksincha, sutdagi yog‘lik darajasi
0,07 (1,9%) va 0,04% ga (1,1%), ogsillik darajasi 0,05 (1,5%) va
0,03% ga (0,9%) past bo‘lganligi aniglandi.

Bugalardan foydalanishda gizlarining asosiy seleksiya belgila-
rini takomillashtirishda va yuqori mahsuldor podalarini yaratish-
da ularning xofjalik foydali asosiy seleksiya belgilari o'rtasidagi
korrelyatsiya koeffitsiyentlarini aniglash muhim ahamiyatga ega.
Shuning uchun, biz xo'jalikda foydalanilayotgan bugalar bo'yicha
qgizlarining asosiy seleksiya belgilari o‘rtasidagi korrelyatsiya
koeffitsiyentlarini o’rgandik, uning natijalarini 2-jadvalda keltiriladi.

2-jadval
Germaniya seleksiyasiga mansub golshtin zotli
| laktatsiyadagi sigirlarning seleksiya belgilari bo‘yicha
korrelyatsiya koeffitsiyenti, +r

Naslli buqalar
Alfons | Jasper | Geboren
‘ ¢ 3
O¢zaro bog‘lanuvchan belgilar Guruh (n=12)
| I 11T
Sut miqdori bilan sutning yog‘liligi | -0,222 | -0,260 | -0,155
Sut migdori bilan sutdagi ogsilliligi | -0,123 | -0,196 | -0,270
Sut miqdori bilan sut yog‘i chigimi | 0,961 | 0,941 0,966
Sut miqdori bilan sut ogsili chigimi | 0,982 | 0,986 0,974
Sut miqdori bilan 4%-li sut miqdori | 0,963 | 0,980 | 0,988
Sut migdori bilan tirik vazni 0,150 | 0,695 0,144
Sut miqdori bllgn sptdorhk 0963 | 0,990 0.951
koeffitsienti
Tirik vazn bilan sut yog* chiqimi 0,049 | 0,577 0,190
Tirik vazn bilan sut ogsil chiqimi 0,262 | 0,647 | 0,200
Tirik vazn bilan sutdorlik koeffitsienti | -0,122 | 0,589 -0,169
Sut yog‘i chlqlr.n{ b1.1an sut ogsili 0935 | 0,958 0.957
chigimi
Onasining sut mquiorl bllan qizining 0417 | 0,639 0,185
sut miqdori
Onasining t1r1'k.vazn1 l?llan qizining 0271 | 0821 0,688
tirik vazni
Onasining sutdorlik koeffitsienti va

qizining sutdorlik koeffitsienti Uity | 92 Ui

2-jadval ma’lumotlar tahlili shuni ko‘rsatdiki, barcha guruhlarda
buqalar bo‘yicha gizlarining | laktatsiyasidagi sut migdori bilan suti
tarkibidagi yog* va ogsillik darajasi o'rtasida salbiy korrelyatsiya
koeffitsiyentini tashkil qildi (r=-0,222; r=-0,260 va r=-0,155)
va (r=-0,123; r=-0,196; r=-0,270) bu ma’lumotlar esa barcha
guruhlardagi buqgalar gizlarining sut migdorining oshishi ularning
sut tarkibidagi yog‘ va ogsilning kamayishiga olib kelganligidan
dalolat beradi.

Shuningdek, laktatsiya davomidagi sut migdori bilan sut
tarkibidagi yog‘ va ogsil chigimi o‘rtasida yuqori ijobiy (r=0,961;
r=0,941; r=0,966) va (r=0,982; r=0,986; r=0,974), sut miqdori
bilan 4%-li sut migdori (r=0,963; r=0,980; r=0,988), sut miqdori
bilan sutdorlik koeffitsiyenti (r=0,963; r=0,990; r=0,951;) va sut
yog'i chigimi bilan sut ogsili chigimi (r=0,935; r=0,935; r=0,958)
bo'yicha yuqori ijobiy korrelyatsiya koeffitsiyentlarni tashkil gildi.

Jasper lagabli buganing (Il guruh) gizlarining sut migdori bilan
tirik vazni o‘rtasida (r=0,695), tirik vazn bilan sut yog* chigimi, ogsil
chigimi o‘rtasida (r=0,577 va r=0,647) o'rta ijobiy korrelyatsiya
koeffitsiyentiga ega bo‘lgan bo‘lsa, aksincha, Alfons lagabli buga
(I guruh) va Geboren lagabli buga (Il guruh) gizlari sut migdori
bilan tirik vazni o'rtasida (r=0,150 va r=0,144), tirik vazn bilan
sut tarkibidagi yog' chigimi (r=0,049 va r=0,190), sut tarkibidagi
ogsil chigimi (r=0,262 va r=0,200) past ijobiy korrelyatsiya
koeffitsiyentini tashkil gildi. Bundan tashqgari Alfons lagabli buga (l
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3-jadval

Germaniya seleksiyasiga mansub golshtin zotli buqgalar bo‘yicha gizlarining seleksiya belgilari bo‘yicha regressiya
koeffitsiyentlari, R

Guruh
Ko‘rsatkichlar I I I
va Rw va va RYV Rw
Sut miqdori bilan sut yog‘i chiqimi 25,924 0,036 26,241 0,034 25,862 0,036
Sut migdori bilan sut ogsili chigimi 29,603 0,033 30,800 0,032 30,266 0,031
Sut miqdori bilan 4%-1i sut migdori 1,042 0,935 1,059 0,908 1,037 0,942
Sut miqdori bilan tirik vazni 6,266 0,003 4,835 0,010 5,628 0,003
Tirik vazn bilan sutdorlik koeffitsiyenti 4,806 0,192 5,707 0,172 4,782 0,189
Sut yog‘i chiqimi bilan sut ogsili chiqimi 1,045 0,836 1,074 0,855 1,111 0,823
Onasining sut miqdori bilan qizining sut miqdori 1,184 0,147 1,133 0,162 1,255 0,134
Onasining tirik vazni bilan qizining tirik vazni 1,067 0,199 1,064 0,133 1,099 0,431
Onasining sutdorlik l;((;z?:;i};/e;r:;iva qizining sutdorlik 1,190 0.140 1,037 0316 0,062 0,105
guruh) va Geboren lagabli buga (Il guruh) gizlari tirik vazn bilan 4-jadval

sutdorlik koeffitsiyenti o‘rtasida (r=-0,122 va r=-0,169) past salbiy
korrelyatsiya koeffitsiyentini tashkil qildi. Shuningdek, turli bugalar
onalarining sut miqdori bilan qizlarining sut migdori o‘rtasida
Jasper lagabli buganing (Il guruh) qgizlari (r=0,639) o'rta ijobiy
bo‘lgan bo'lsa, Alfons lagabli buga (I guruh) gizlari (r=0,417) orta
ijobiy va Geboren lagabli buga (Il guruh) gizlarida esa (r=0,185)
past ijobiy (r=0,821) tashkil qildi.

Onasining tirik vazni bilan gizining tirik vazni o‘rtasida Jasper
lagabli buganing (Il guruh) gizlar (r=0,821) yuqori ijobiy va
Geboren lagabli buga (Il guruh) gizlarida esa (r=0,688) o'rta ijobiy
va Alfons lagabli buga (I guruh) gizlarida bu ko‘rsatkich (r=0,271)
past ijobiy korrelyatsiya koeffitsiyentiga ega bo‘ldi. Onasining
sutdorlik koeffitsiyenti bilan gizlarining sutdorlik koeffitsiyenti
o‘rtasida Geboren lagabli buga (lll guruh) gizlarida (r=-0,081)
past salbiy bo‘lgan bo‘lsa, Alfons lagabli buga (I guruh) va Jasper
lagabli buganing (Il guruh) bugalarning gizlarida (r=0,408 va
r=0,572) o'rta ijobiy korrelyatsiya koeffitsiyentini tashkil gildi.

Shunday qilib, golshtin zotiga mansub turli bugalar gizlarining
asosiy seleksiya belgilari o‘rtasidagi mavjud ijobiy o‘zaro
korrelyasiya koyeffisiyenti bo‘yicha seleksiya ishlarini olib
borishda ushbu bugalardan aynigsa, Jasper lagabli bugadan (Il
guruh) samarali foydalanish yuqori mahsuldor podalar yaratishda
muhim ilmiy-amaliy ahamiyatga ega ekanligidan dalolat beradi.

Turli buqalar bo‘yicha gizlarining asosiy seleksiya belgilari
o‘rtasidagi regressiya koeffitsiyentini o‘'rgandik, uning natiajalari
3-jadvalda keltirilgan.

3-jadval ma’lumotlarining ko‘rsatishicha, Alfons lagabli buga
(I guruh), gizlarining sut migdorining ortishi, sut yogi va ogsil
chigimi mos ravishda 25,9 kg 0,04 kg ga, ogsil chigimi 29,6 kg,
0,03 kg ga, Jasper lagabli buga (Il guruh) 26,2 kg, 0,03 kg ga,
ogsil chigimi 30,8 kg, 0,03 kg ga va Geboren lagabli buga (llI
guruhda) 25,9 kg, 0,04 va ogsil chigimi 30,3 kg, 0,03 kg ga sut
yog* va ogsil chigimining oshishini ta’'minlaydi.

Tajribadagi I; 1l va lll guruhlarda bugalar gizlarining 4,0%-
li sut miqdorining 1,04-1,05 kg ga oshishi, bu guruhlarda
ularning tegishli ravishda 0,935; 0,908 va 0,942 kg ga oshishini
ta’'minlaydi. Shuningdek, bu guruhlardagi buqgalar gizlarining
tirik vazni 4,7-5,7 kg oshishi ularning laktatsiyasidagi sutdorlik
koeffitsiyentining oshishi tegishli ravishda 0,192; 0,172 va 0,189
kg ga laktatsiya davomidagi sut migdorini oshishiga olib keladi.
Bundan tashqari jadvalda keltirilgan boshqga seleksiya belgilari
regressiyasi ko‘rsatkichlari ham o‘zgargan taqdirda ular bilan
bog‘liq boshga belgilar ham ijobiy tomonga yaxshilanishini
ko‘rsatdi.

Biz tadgiqotlarimizda golshtin zotiga mansub turli bugalarning
sut mahsuldorligi, tirik vazni va sutdorlik koeffitsiyenti bo'yicha
irsiylanish ko‘rsatkichlarini o‘rgandik va 4-jadvalda keltirdik.

Germaniya seleksiyasiga mansub golshtin zotli
sigirlarining asosiy seleksion belgilarning ona-qiz
regressiyasi asosida irsiylanish koeffitsiyenti, h?
Naslli buqalar
Alfons | Jasper | Geboren
Guruh (n=12)

Seleksion belgilar

1 11 111
Sut miqdori, kg 0,294 0,324 0,268
Tirik vazni, kg 0,398 0,266 0,862
Sutdorlik koeffitsiyenti, kg 0,280 0,632 0,210

4-jadval ma’lumotlaridan ko'rinib turibdiki, ona—qiz regressiyasi
asosida sut migdorining irsiylanish koeffitsiyenti uchala guruhda
ham o‘rtacha darajada bo‘lgan (0,268-0,324). Alfons bugasi
gizlarida regressiya koeffitsiyenti asosida irsiylanish koeffitsiyenti
h?=0,294 (29,4%) ni tashkil etdi. Jasper buqgasi gizlarida mazkur
ko‘rsatkich h?=0,324 (32,4%) va Geboren gizlarida esa h?=0,268
ni (26,8%) tashkil qildi.

Sut miqdori bo‘yicha h?=0,324 giymatning Jasper qgizlarida
yuqori bo‘lishi mazkur belgining gizlarda namoyon bo'lishida
irsiy omillar ta’siri nisbatan kuchlirog ekanligini ko‘rsatadi. Biroq
ushbu natija fenotipik va genetik variatsiya bilan bog'liq gismini
baholaydi.

Tirik vazn bo‘yicha Alfons, Jasper va Geboren guruhlarida
mos ravishda h?=0,398; 0,266 va 0,862 hisoblandi. Sutdorlik
koeffitsiyenti bo‘yicha Alfons, Jasper va Geboren guruhlarida h?
mos ravishda 0,280; 0,632 va 0,210 bo'ldi.

XULOSA

Germaniya seleksiyasiga mansub golshtin zotli sigirlarni turli
naslli buqalar gizlari kesimida baholash natijasida Jasper bugasi
gizlarining | laktatsiyadagi sut mahsuldorligi bo'yicha eng yuqori
natijani ko‘rsatdi. Ularda 305 kunlik sut migdori 6089,6 kg bo'lib,
Alfons va Geboren buqalarning gizlariga nisbatan mos ravishda
9,1 va 2,8% yuqori bo‘ldi.

Jasper qizlarining sut yog‘i va ogsili chigimi, 4%-li sut
miqdori, tirik vazn va sutdorlik koeffitsiyenti bo‘yicha ham yuqori
ko‘rsatkichlarga ega bo‘ldi. Bu mazkur buganing gizlarida sut
mahsuldorligining kompleks namoyon bo‘lishini ko‘rsatadi.

Sut migdori bilan sut yog'i va ogsili chigimi, 4%-li sut hamda
sutdorlik koeffitsiyenti o'rtasida uchala guruhda ham yuqori ijobiy
korrelyatsiya aniglandi. Bu belgilardan ayrimlarini birgalikda
seleksiya qilish sut mahsuldorligini kompleks takomillashtirish
uchun qulay imkoniyat yaratishini ko‘rsatadi.

Ona-—qiz sut migdori bo‘yicha korrelyatsiya koeffitsiyenti Alfons,
Jasper va Geboren buga gizlarida mos ravishda 0,417; 0,639 va
0,185 ni tashkil etdi. Eng yuqori bog'liglik Jasper buqasi gizlarida
gayd etildi.
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Ona-qiz regressiyasi asosida sut migdorining irsiylanish
koeffitsiyenti Alfons buqa gizlarida 0,294, Jasper buga qizlarida
0,324 va Geboren buqa gizlarida 0,268 bo'lib, uchala guruhda
ham o‘rtacha irsiylanish darajasi kuzatildi.

asosida Jasper bugasining gizlari sut mahsuldorligi va xo‘jalik
uchun muhim seleksion belgilar bo‘yicha nisbatan istigbolli deb
baholandi. Bu esa golshtin zotiga mansub Jasper buqgasidan
seleksiya ishlarda samarali foydalanish orgali ushbu zotni

Shunday qilib, olingan natijalarni kompleks baholash takomillashtirish imkonini beradi.
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BUSHUYEV QORAMOL ZOTINING MOLEKULYAR-GENETIK
XUSUSIYATLARI VA GENETIK PASPORTINI YARATISH

Giyasov Xusanjon Abdullayevich
Chorvachilik va parrandachilik ilmiy-tadqiqot instituti bo'lim boshlig‘i, g.x.f.n., k.i.x.
https://orcid.org/0009-0008-0502-4200

Annotatsiya. Magolada yo’qolib ketish xavfida turgan milliy Bushuev qoramol zotining qimmatli genofondini saglab
qolish magsadida “Noyob zotli hayvonlarni genetic jihatdan pasportlashtirish uchun molekulyar panellar ishlab chigish”
mavzusidagi ilmiy-amaliy loyiha ijrosi doirasida o ‘tkazilgan molekulyar-genetik tadqiqot natijalari keltirilgan. Molekulyar
genetik tadqiqotlarda mikrosatellit STR va SNP DNK va InDel-mapkeplaridan foydalanilgan. Tadgiqotlar respublika
“Naslchilik” ilmiy-ishlab chiqarish markazida sperma olishda foydalanib kelilayotgan Bushuev zotli nasldor buqalarda
va Samarqand, Sirdaryo va Toshkent viloyatlaridagi ushbu zotni urchitib ko ‘paytirib borayotgan fermer xo ‘jaliklarida
o'tkazilgan.

Sutdor Bushiyev zotimizning aniqlangan qimmatli genetik ma’lumotlari ilk bor AQSH dagi Xalqaro «National Center for
Biotechnology Information (NCBI)» biotexnologik ma’lumotlar bazasiga kiritildi. Molekulyar genetik tadqiqotlar natijalari
asosida birinchi marta Bushuev qoramol zotining genetik pasporti yaratildi.

Kalit so’zlar: Bushuev zoti, genofond, molekulyar genetik tadqiqotlar, DNK, genetik markerlar, STR (qisqa tandem
takrorlanishlari), SNP markerlari, genetik pasport.

Abstract. This article presents the results of molecular genetic studies of the Uzbek dairy Bushuevskaya cattle breed, which
is critically endangered, as part of the research and development project «Development of Molecular Panels for Genetic
Certification of Unique Animal Breeds.» The project was implemented with the aim of preserving the valuable gene pool of the
Bushuevskaya breed and genetic certification of animals. The molecular genetic studies utilized microsatellite DNA markers
(short tandem repeats (STR), SNP, and InDel markers). The study was conducted on farms raising Bushuevskaya cattle (at the
Naslchilik Research and Production Center), on sires used for semen selection, and on other groups of animals of this breed.

Genetic data on Bushuevskaya cattle were first entered into the international database of the National Center for
Biotechnology Information (NCBI) in the United States. Based on the results of molecular genetic studies, a genetic passport
for the Bushuevskaya breed was developed for the first time.

Keywords: Bushuevskaya breed, gene pool, molecular genetic studies, DNA, genetic markers, STR (short tandem repeats),
SNP markers, genetic passport.
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Annomayusa. B cmamve npugedeHut pe3yibmamol MOAEKYIAPHO-2EHEMUUECKUX UCCNed08aHUll ¢ Y36eKcKoll monounol by-
wyesckoti nopodoti KPC, komopas Haxooumcs Ha 2paHu UCHe3HO8eHUs, 8 paMKaxX HAYYHO-npakmuueckozo npoekma «Pas-
pabomka MoNeKYIAPHLIX haHenel Ons 2eHeMuUecKol Nacnopmu3ayuu yHUKaibHolx nopod xcueomuoix». Ilpoekm ebinonteH ¢
yenvio coxpameHus yeHrHozo 2eHoonda byuiyesckoli nopodsl. zenemuueckoli nachopmusayuu #cugomHuix. B monexynspHo-
2eHemuyeckux uccnedosaHusix, npumerensl mukpocamennumuosie JTHK-mapkepel (kopomkue mandemHvle nosmopsl (short
tandem repeats, STR), SNP u InDel-mapxeput). Hccnedosanus npogodunocs 8 xossticmeax 2de pazeodsmcs Bywyeackas no-
poda ckoma (8 HayuHo-npousgodcmeenHom yenmpe “Hacnuunuk”, y 6bikos-npouseodumeneti, Komopwie UCNob3ylomces 07is

om6éopa cemeru u'y Opy2ux 2pynn Hcu8omHuix OAHHOL NOpOObl.

T'enemuueckue danusie Byuiyedckoti hopodsl ckoma enepable Gbliu 8HECEHbI 8 MEXCOYHApPOoOHYIo 6a3y danHbix «National
Center for Biotechnology Information (NCBI) CLLIA». 1o pe3ynbmamam mMonekyasapHo-2eHemu4eckux ucciedosanuli enepavle

paspaboman 2enemuueckuti hacnopm Bywiyeeckoti nopodul.

Knrwouessie cnosa: Bywyesckas nopoda, 2eHooHO, monekynspHo-zeHemuueckue uccnedosanus, THK, zememuueckue
mapxkepot, STR (short tandem repeats,), SNP-mapkepet, zenemuueckuti nachopm.

KIRISH

Qishlog xo’jaligi hayvonlarining nasl va mahsuldorlik sifatlarini
prognozlashda molekulyar usullar va genetik markerlardan
foydalanish hozirgi zamon genetikasining katta yutug’i
hisoblanadi. Bu hayvon zotlari bilan olib boriladigan seleksiya-
naslchilik ishini rejalashtirishda ham juda muhim. Ushbu ilg'or
usul gisga muddatda hayvonlarni ishonchli genotiplash va
identifikasiya gilish imkoniyatini beradi. Chunki har bir hayvonning
DNKsi va genotipi - 0’ziga xos noyob va takrorlanmasdir.

O’zbekistonning milliy Bushuyev zoti boshga goramol
zotlaridan qon parazitar kasalliklariga o‘ta chidamliligi va
keskin iglim o‘zgarishlarida (jazirama issiq va qattiq sovuqda)
ham o'zining mahsuldorligini kamaytirmasligi bilan ajralib
turadi. Shuningdek, ushbu qoramol zoti respublikada urchitilib
ko‘paytirilayotgan qoramol zotlari orasida sutining yog'lilik darajasi
bo‘yicha birinchi o‘rinda turadi. Ammo ushbu noyob gimmatli
zotga mansub goramollar bosh soni tobora kamayib borayotgani
tashvishli holdir.

“Noyob zotli hayvonlarni genetic jihatdan pasportlashtirish
uchun molekulyar panellar ishlab chigish” mavzusidagi mazkur
ilmiy amaliy loyiha Chorvachilik va parrandachilik ilmiy-tadgigot
instituti va O‘zbekiston FA Genetika va o‘simliklar eksperimental
biologiyasi instituti olimlari bilan hamkorlikda bajarilgan ilk
loyihadir. Ushbu ilmiy-amaliy loyihani bajarishda AQSH,
Shveytsariya, Yaponiya, Xitoy davlatlaridagi xalqgaro genetic
markazlari ham ishtirok etishdi.

O‘tkazilgan molekular-genetik tadgiqotlar natijasida yangi
O‘zbekiston tarixida birinchi marta ushbu goramol zotimizning
electron bazasi va genetic pasporti yaratildi.

MATERIALLAR VA USLUBLAR

Tadqiqotlar respublika “Naslchilik” ilmiy-ishlab chiqarish
Markazidagi Bushuyev zotli naslli bugalarda va ushbu zotga
mansub qoramollar urchitib ko ‘paytirilayotgan Samargand,
Sirdaryo va Toshkent viloyatlari xo'jaliklarida o‘tkazildi.

Qoramollarning genotipini aniglashda genetik markerlar
sifatida mikrosattelit DNK markerlaridan - SNP (Single Nucleotide
Polymorphisms) va InDel markerlaridan foydalanildi. STR (short
tandem repeats) tahlilidan hayvon zotlari va zotlararo genetik
tizimlari populyatsiyasini genetik tadqgiq gilishda, ularning
zotdorligi, kelib chigishi, garindoshlik hamda zotlarning genetik
differensiyalanish darajasini aniglashda foydalanildi.

Dastlab tajribadagi goramollardan olingan gon namunalaridan
DNKsi ajratib olindi. DNK tarkibidagi sut mahsuldorligiga bevosita
ta’sir giladigan 8 ta muhim genlari - beta-kazein (CSN2), kappa
kazein (CSN3), beta-laktoglobulin (BLG), alfa-laktoalbumin
(LALBA), diasetil-gliserol-O-asetil-transferaza (DGAT 1), prolaktin
(PRL), gipofiz transkripsion omili - (PIT-1) va samotropin (GH)
kabi 400 dan ortig magsadli genlari ilk bor Shveytsariyaning
Bern Universitetidagi MiniON (Oxford Nanopore Technologiyes)
sekvenatorda sekvenslandi va GenBank NCBI xalgaro bazasiga
kiritildi.

Eng muhimi Bushuyev zotining genetik ma’lumotlari
«National Center for Biotechnology Information (NCBI)» Xalgaro
biotexnologik ma’lumotlar bazasiga kiritildi va integratsiya qilindi.

NATIJALAR VA MUNOZARA

Loyiha doirasida amalga oshirilgan tadgiqotlarda Bushuev zotli
goramollar populyasiyasida 15 ta STR-lokus bo'yicha jami 112
ta allel aniglandi. Allellar uchrashish chastotasi 0,003 dan 0,684
gacha o‘zgarib turdi.

Bushuev zotli goramollarini SNP polimorfizmlari, STR lokuslar
bo‘yicha genotiplash va dunyoda birinchi bo‘lib Bushuyev
zotiga mansub qoramollarning sut va sut mahsulotlariga javob
berivchi geni bo‘yicha sekvenslash natijalari NCBI (AQSh Milliy
Biotexnologiya Axborot Markazi), EMBL-EBI Yevropa nukleotid
arxivi (Buyuk Britaniya, Kembridj) va DDBJ Yaponiya DNK
ma’lumotlar bazasida tegishli ID ragamlari bilan ro'yxatdan
o'‘tkazilgan:

1-rasm. Bushuyev zotli naslli buqa

Masalan, UZ-SI11741 - alpha-lactoalbumin (LALBA) - 4652
-PV702166, UZ-SI1744-alpha-lactoalbumin (LALBA) - 4652
-PV702167, UZ-SI1745 -alpha-lactoalbumin (LALBA) — 4651
- PV702168, UZ-SI1746 -alpha-lactoalbumin (LALBA) -4652
-PV702169, UZ-SI1748 -alpha-lactoalbumin (LALBA) -4651
-PV702170, UZ-SI9308 -alpha-lactoalbumin (LALBA) -4650
-PV702120, UZ-SI19308 -prolactin precursor (PRL) -9199
-PV726972, UZ-SI1743 -prolactin precursor (PRL) -9199
-PV726973, UZ-TASUZNASO2 -prolactin precursor (PRL)
-9205 -PV726970, UZ-TASUZNASO3 -prolactin precursor
(PRL) -9198 -PV726971, UZ-TASUZNASO04 -prophet of Pit-
1 (Prop-1) -8279 -PV726975, UZ-SA1702 -prophet of Pit-1
(Prop-1) -8279 -PV726976, UZ-SA1703 -prophet of Pit-1 (Prop-
1) -8273 -PV726977, UZ-SA1705 -prophet of Pit-1 (Prop-1)
-8279 -PV726978, UZ-SA1707 -prophet of Pit-1 (Prop-1) -8273
-PV726978, UZ-TO-SHALOLAO1 -growth hormone 1 (GH1)
-5550 -PV726980.

Shuningdek NCBI xalgaro ma’lumotlar bazasiga Bushuev
zotiga genetic o'xshah bo‘lgan Bos indicus x Bos taurus
goramol turlarining bir gator muhim funksional genlari bo'yicha
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nukleotid ketma-ketliklari kiritildi. Loyiha doirasida olib borilgan
molekulyar-genetik tadqiqotlar natijasida mazkur zotga xos
genetik xususiyatlar aniglanib, ular GenBank platformasida
rasman deponir qilindi. Bu ma’lumotlar Bushuev zotining
genetik resurslarini saglash, seleksion jihatdan baholash hamda
mahsuldorlikka oid genetik markerlarni aniglashda muhim ilmiy

manbaa — genetic resurs hisoblanadi.

AEy
-“\

2-rasm. Bushuyev zotli mahsuldor sigir

Tadqigotlarda sut mahsuldorligi va laktasiya jarayonlari
bilan bog‘lig bo‘lgan prolactin (PRL) geni UZ-SI1743 va UZ-
TO-SHALOAO1 izolyatlarida aniglandi. UZ-SI1743 izolyatida
mazkur genning uzunligi 11913 bp bo'lib, PX980468 ragami bilan
GenBank bazasiga kiritilgan. Shuningdek, UZ-TO-SHALOAO01
izolyatida PRL geni 9302 bp uzunlikka ega bo'lib, PV726980
ragami bilan ro‘yxatdan o‘tkazildi. Prolaktin garmoni sut
bezlarining rivojlanishi, laktasiyaning boshqarilishi va reproduktiv
fiziologiyada muhim ahamiyatga ega bo‘lgani sababli, ushbu gen
seleksiya ishlarida yuqori ilmiy giymatga ega hisoblanadi.

Tahlillarda sut ogsili sintezida ishtirok etuvchi beta kazein
(CSN2) geni ham bir nechta izolyatlarda aniglandi. Xususan,
“Oq quyruq” va “Barbos” lagabli naslli bugalarning UZ-S17548 va
UZ-SI1743 izolyatlarida ushbu genning turli variantlari kuzatildi.
Ularning uzunligi 9544—-10300 bp oralig‘ida bo'lib, PX894455,
PX894454, PX894450, PX848765 va PX848764 ragamlari bilan
xalgaro ma’lumotlar bazasiga kiritildi. Kappa kazein (CSN2) geni
sutning ogsil tarkibi va texnologik xususiyatlarini belgilab beruvchi
asosiy genlardan biri hisoblanadi. Uning turli allel shakllari sut
sifatini, qayta ishlash xususiyatlarini va inson organizmida hazm
bo'lish jarayonlarini belgilaydi.

Shu bilan bir gatorda, tadgiqotlar natijasida hayvonlarning
immuniteti, mahsuldorlik va adaptatsion xususiyatlari bilan
bog‘liq boshqa funksional genlar ham aniglandi. Jumladan,
UZ-S19308, UZ-S11748, UZ-SI1746, UZ-S11745 va UZ-SI1744
izolyatlarida LALBA (a-lactalbumin) geni aniglanib, ularning
nukleotid ketma-ketliklari mos ravishda PV702120, PV702170,
PV702169, PV702168 va PV702167 ragamlari bilan GenBank
bazasida saqlandi. Ushbu gen sut tarkibidagi laktoza sintezida
ishtirok etadi va sut migdori hamda energetik giymatiga bevosita
ta’sir ko‘rsatadi. Shu sababli LALBA geni goramollarda sut mah-
suldorligini baholashda muhim molekulyar marker hisoblanadi.
Shuningdek, UZ-TO-SHA10YRS izolyatida aniglangan DGAT1
geni PV799322 ragami bilan GenBank bazasiga kiritildi. DGAT1
geni sut yog'ining sintezi va yog‘ migdorini boshqgarishda ishtirok
etuvchi asosiy funksional genlardan biri hisoblanadi. Ushbu
genning ayrim allel variantlari yuqori yog'li sut hosil bo'lishi bi-
lan bog'liq ekani ilmiy manbalarda qayd etilgan. Tadqgiqotlarda
organizmning o'sishi va hujayra proliferasiyasi jarayonlarida
ishtirok etuvchi GH1 (growth hormone) geni ham aniglandi.
UZ-TO-SHA10YRS izolyatida ushbu genning 5279 bp uzunlik-
dagi ketma-ketligi PV775639 ragami bilan xalgaro ma’lumotlar
bazasiga kiritildi. GH1 geni goramollarda tirik vazn, o'sish sur’ati,
ozuga samaradorligi va sut mahsuldorligi bilan bog‘liq muhim
genlardan biri hisoblanadi.

Respublika “Naslchilik” ilmiy-ishlab chigarish markazidagi
Bushuyev zotiga mansub “Sherxan” lagabli naslli buganing
goni tarkibidagi beta-kazein genini to‘liq sekvinslandi. Tad-
qgiqot natijalari shuni ko‘rsatdiki, sut sifati bo‘yicha Bushuyev
zotli sigirlar gimmatli va yuqori genetik salohiyatga ega. A2A2
(4388C/4388C) gomozigotali genotipga ega sut berishi, ush-
bu genotipli sigir suti esa inson organizmi uchun eng xavfsiz
va foydali ekanligi aniglandi. A2A2 genotipli sigirlar suti inson
organizmida oson xazm bo‘ladi, gandli diabet, yurak-gon tomir va
nevrologik kasalliklarning rivojlanish xavfini kamaytiradi.

Dunyo mamlakatlarida A2 genotipli sigirlar suti alohida
sertifikat bilan sertifikatsiya gilinadi(3-4 rasmlar).

Certified Regenerative

3-4-rasmlar. A2 genotipli sigirlar sutiga berilgan sertifikat
va sut gadog‘i

A2 genotipli sigirlar suti jahon bozorida oddiy sutga nisbatan
bir necha barobar gimmatga sotiladi. Masalan, AQSHning N'yu
York shahridagi supermarketlarda bir gallon (2 litr) oddiy goramol
sutining sotuv bahosi 3,19 dollarni tashkil etsa, A2 genotipli sigir
suti undan besh barobar gimmat, yoki 14-15 dollarda sotiladi
(5-rasm).

Lifi Essentinls Refillery

Raw A2 Gallon Cow Milk

~ Typically $14-$15 v
Friendly Farms Whole Milk M Life Essentials Refill... 465+ $14.50
B Raw A2 Galion Cow Milk
$3.19 | 2%off See merchant for online availability
5-rasm. Xorijdagi supermarketlarda A2 sigir sutining

bahosi

Bunday shifobaxsh A2 sutini beruvchi gomozigotali genotipga
ega gimmatli sigirlar Toshkent, Sirdaryo viloyatlari xo‘jaliklarida
mavjudligi aniglandi.

Shunday qilib, noyob milliy zotimiz misolida o’tkazilgan
molekulyar-genetik tadgigiotlarda sigirlarning sut mahsuldorligiga
bevosita ta’sir etuvchi 8 ta muhim genlarining o’zgarishini,
ularning ayrim allellari va kombinasiyasi (gaplotiplari)ning
sut mahsuldorligi bilan bog’ligligini aniglash ularning nasl
ko’rsatkichlarini erta prognozlash imkoniyatini beradi. Buning
uchun yangi tugilgan buzoqgni 2,5-3 yil bogib, u sigir bo‘lganidan
keyin sut mahsuldorliliga garab baxolash shart emas. Buzogni
yoshligidayoq uning gonini olib genetic tahlil gilish orgali uning
kelajakdagi sut mahsuldorligini erta anilash mumkinligi ilmiy
jihatdan isbotlandi.

Navbatdagi vazifa gimmatli genotipga ega ekanligi ilmiy
jihatdan o‘rganilgan milliy Bushuyev zotlining gimmatli genofondini
saqlab qolish choralarini ko'rishi lozim.

1O 1 —— 27 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

Hayvonning genetik pasporti — bu hayvonlarning o’ziga
xos DNKsini STR va SNP usullarida genotiplash hamda polimorf
baholashni 0’z ichiga gamrab olgan, uning nasl va mahsuldorlik
ko’rsatkichlarini, muhim genlarning o’zgarishi, nukleotidlar
ketma-ketligi va uzunligini ko’rsatuvchi innovatsion genetik hujjat
hisoblanadi.

Loyiha ijrosi natijasida ilk bor O’zbekistonda yaratilgan bosh
soni tobora kamayib borayotgan noyob Bushuyev zotini genetik
jihatdan pasportlashtirish uchun molekulyar panellar ishlab
chiqildi. Molekulyar panellardan foydalanib Yangi O’zbekiston
tarixida ilk bor milliy Bushuyev zotining genetik pasporti yaratildi.

Bushuyev zotli goramol uchun genetik pasport

Hayvonning zoti Bushuyev
Hayvonning jinsi Buqa
Hayvonning lagabi Sherxon

Hayvonning turi Bos indicus x Bos taurus

O‘zbekiston Respublikasi Sirdaryo
viloyati Sirdaryo tumani

27.03.2020y.

Hayvonning kelib chiqishi

Hayvonning tug‘ilgan sanasi

Hayvon zoti bogilgan Naslchilik ilmiy — ishlab chigarish
x0‘jalik markazi (Toshkent shahri)
Hayvonning 1dept1ﬁkas1on UZ00012920
ragami
Genetik pasportni bergan Chorvachilik va parrandachilik
tashkilot ilmiy-tadgiqot instituti
O‘zbekiston Respublikasi Fanlar
Genetik pasportni ishlab | akademiyasi Genetika va o‘simliklar
chigishga mas’ul eksperimental biologiyasi
laboratoriya instituti “Hayvonlar genetikasi”
laboratoriyasi
Gegﬁ?ﬁ(ﬂ;g)zipg:atvllsalilab O‘zbekiston Respublikasi

Genetik pasport berilgan
sanasi

12.05.2026 yil

Bushuyev zotli “Sherxan” lagabli naslli buganing yuqoridagi
NeUZ00012920 individual genetik pasporti ma’lumotlari uning
yugori nasllilik va mahsuldorlik giymatiga ega ekanligini
tasdiglaydigan innovatsion hujjatdir.

Loyiha mablag'lari hisobidan institutning biotexnologiya labo-
ratoriyasiga zamonaviy asbob uskunalar sotib olindi va jixozlandi.
XULOSALAR

Bushuev zoti genetic jihatdan O‘zbekistonning keskin
kontinental iglimiga juda yaxshi moslashgan noyob va gimmatli
zot bo'lib, uning genofondida mahalliy zebusimon mollar va

Evropa zotlarining genlari mujassamlashgan. Zot genofondida
STR markerlar bo‘yicha allellar soni qora-ola golland zotiga
nisbatan yuqori (7.47 ga nisbatan 7.07). Bu holat zotning adap-
tivlik xususiyati va seleksion imkoniyatlari kengligidan dalolat
beradi.

Bushuev zotli goramollarda STR-polimorfizm tahlili
natijasida yuqori darajadagi allel xilma-xilligi aniglandi. 18 ta
mikrosattelit lokus bo‘yicha jami 112 ta allel qayd etildi. Eng
yuqori polimorfizm TGLA227, TGLA53 va ETH225 lokuslarida
kuzatildi. Bir lokusga to‘g‘ri keladigan o‘rtacha allellar soni 7,46
ni tashkil qildi.

Aniglangan STR-polimorfizmlarning taxminan 40 % Bos
taurus, qolgan 60 % qismi esa Bos indicus qoramol turining
genetik komponentlariga xos ekanligi ma’lum bo‘ldi. Bu Bushuev
zotining murakkab chatishtirish yo'li bilan yaratilganini va aralash
irsiy kelib chigishga ega ekanligini tasdiglaydi.

4. Bushuyev zotining individual genetik pasporti ma’lumotlari
UZ00012920 namunasining yugori nasl giymatiga ega ekanligini
tasdiglaydi. SNP markerlar asosida sutning qayta ishlash
xususiyatlari (CSN3 AB) va yog'lilik darajasi (DGAT1 KK) bo‘yicha
eng yaxshi ko‘rsatkichlar gayd etildi.

Bushuev qoramol zotlarida prolactin (PRL) geni bo‘yicha
o'‘tkazilgan gaplotipik tahlil shuni ko‘rsatadiki, ushbu zot 0‘ziga xos
genetik profilga ega. Aynigsa, HAP-UZ_SI17_44 gaplotip varianti
Bushuev zot guruhida dominantlik giladi. Ushbu ma’lumotlar
kelgusida sut mahsuldorligini oshirishga qaratilgan marker-
seleksiya (MAS) ishlarida muhim poydevor bo'lib xizmat giladi.

Tadgiqotlarda olingan natijalar Bushuev zotli goramollarda
yuqori darajadagi genetik xilma-xillik mavjudligini ko‘rsatdi.
Ko'p sonli allellar va yuqgori geterozigotalik darajasi populyasiya
genomida variabellik saglanib golganligini tasdiglaydi. TGLA53,
TGLA227 va ETH225 lokuslari yugori informativlikka ega bo'lib,
ulardan populyasiya genetik monitoring, hayvonlarni identifikasiya
qilish va kelib chigishini nazorat qilishda samarali foydalanish
mumkin.

INRA 124 lokusining Y-xromosomasiga xos marker ekanligini
hisobga olib, ilmiy maqola uchun tayyorlangan yakuniy va
mantigiy xulosalangan matn: Bushuev zotiga mansub goramol
namunasidan ajratib olingan, Y-xromosomasining o‘ziga xos
markeri hisoblangan INRA 124 STR lokusining nukleotidlar
ketma-ketligini xalgaro GenBank ma’lumotlar bazasidagi referent
ketma-ketliklar bilan qgiyosiy tahlil gilish natijasida ushbu zotning
ota avlodi bo'yicha filogenetik xususiyatlari aniglandi. INRA
124 lokusi Bushuev zotining shakllanishida ota avlod bo‘yicha
Evropa goramol zotlarining ustuvorligini ko'rsatib beruvchi muhim
molekulyar-genetik dalil bolib xizmat qiladi.

HbIX XMBOTHBLIX” Mockea, 2013.
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WKKWU XWUN TABUUN-MKNUM LULAPOUTUOA ETULUTUPUITAH

KOPA PAHITIN KOPAKYI KY3UNAPW XXYH KOMMAMMW BA Y1
XUNMA-XUNTNMATUHUHT TAXTTUINA
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Kopakynyumnuk Ba 4yn a3Konorusicu UiMnni-TagkukoT UHCTUTYTK

Annomayusa. Makonada Kawxadapé sunosmurune kymnu uyn (Huwon) ea adup (Fysop) xydyonapu wapoumuda Kopakyn
KY3unapuoa »#cyH KONIamuHuHz y3yHauzu, Murusiuzu Xamoa carpu coxacudazu 2yiiapHuHe yauam éa wakaiapu oytiuua xun-
MA-Xuiiuzu uamuli acocoa maxaun Kunutea. Tadxukom Hamuscanapu wyHu Kypcamouku, adup XyoyouHuHz Kyadati 3Kon02ux
wapoumu KOpakyn Ky3unapuoda HcyH monaiapuHuHe y3yHAuUHU Xamod 2yinapu XarcMUHUHe UUPUKIUSUHU MABMUHLASAH.
Kymnu uyn xydydu sca Kopakyn mepunapuHuHz HACIUUAUK KUMMAMUHU GEN2unosuu sH2 I0KOpU MO8apiuK xycycusmueda s2a
6ynean ypma xaxcmau Kaiam 2yinaprunz (51,9%) wakananuwu yuyn Kyaati Xyo0yod sKAHAUU AHUKJIAH2AH.

Kanum cysnap: kopaxyn xytiuunuzu, Kopa panz, »cyH y3yHauau, »cyH KYIOKauzu, KOpakya mepu zyaiapu, uyi xyoyou, aoup
xydyadu.

Abstract. Analysis of hair coat and curl diversity in black Karakul lambs raised under two different natural-climatic
conditions The article presents a scientific analysis of the length and density of the hair coat, as well as the diversity of curls
by size and shape on the rump section of black Karakul lambs raised in the sandy desert of Nishon and the foothill (adyr)
zone of Guzar. The research results indicated that the favorable ecological and nutritional conditions of the foothill region
stimulate the linear growth of hair fibers and enlargement of curl size. Conversely, the sandy desert environment was found
to be conducive to the formation of medium-sized jacket (qalam) curls (51.9%), which represent the highest commercial and
breeding value of Karakul pelts.

Keywords: Karakul sheep breeding, black color, hair length, hair density, jacket curl, desert region, foothill region.

AnHomayusa. B cmamve npedcmaenen nayunbvlii ananu3 OIuUHbL U 2yCMomsl 80J10CIHO20 NOKPOBA, d MAKce pazHoo0pasus
308UMKO8 N0 paA3MePaMm u popmam 8 obnacmu Kpecmud y UepHbuix KApaxyabCKUuX SIZHAM, 8bIPAUEHHbIX 8 YCI08USX NECUAHOU
nycmotnu (Huwan) u npedzopuoti (I'y3ap) 3onbl KawkadapvuHckoti obnacmu. Pesynemamut uccnedosauuti nokasanu, 4mo
6nazonpusimuole IKON02UUECKUE YCTI08USL NPEJZOPHOL 30HbI CNOCOOCMEYION JUHELIHOMY POCIY B0NOCSHbIX BOTOKOH U YKPYN-
HEHUIO pasmepos 3asumKkos y Kapakyibckux sieusam. Hanpomus, cpeda necuaoti nycmulHu oKasanace 61azonpusmuoti ons
hopmuposanus cpedHepasmepHbIx Hecakemuoix 3asumros (51,9%), komopele obnadarom Hausbicuiell mo8apHOL U NAEMEHHOU
YEHHOCMbIO KApaKylbCKUX CMYUIEK.

Kniouessie cnosa: kapaxkynesodcmaeo, uepHolii oKpac, OMuHa 8010C, 2yCmomd 800C, 3a8UmMKU Kapaxyss, NyCMulHHbLL pe-

2UOH, Nped2opHblll pe2uoH (advip).

KUPULL

Kopakynuunuk coxacu pecnybnukamusga 4YopBavnnuk
TapMoknapu opacuaa y3ura XoC 3KONoruk Ba MKTUCOAWA
axamusiTra ara coxa xucobnaHaan. YabekuctoH Pecny6nvka-
cu MpesngaHtuHuHr 2025 nnn 30 aHBapgarn “AnnosnapHu
Myxocasa kunuw Ba ynaphaaH oKunoHa dorganaHuHUHT
3aMOHaBWI MEXaHU3MITapMHU XKOpuiA 3TULL Yopa-Taabupnapu
TyFpucuga’mm Me — 15 coH papmoHnga xam “kopakyn 30TUHUHT
reHo(OHAMHU Caknall, Takpop KynanTuMpuLll Ba TakoMuInall-
TUPWLL, CeNneKunsa-Hacn4YuIMK pexanapuHu amanvétra Tatouk
aTuw...” bopacuga aHuk Basudanap 6enrunab GepunraHnuri
COXaHWHI MaMnakaTUMU3HWHT Yy Ba aavp Avnosnapvaa sHaga
pVBOXNaHWLW UcTukbonnapuHn 6enrunab 6epam [1].

Kopakyn TepunapuHuHr cudati Ba TOBapnuK KMUMaTu Kyn
XKUXaTAaH KYy3UMapHUHE XYH Konnamu Ty3unuiim xamga ryn
TUNNAPUHWHT LWaknnaHuwura 6ornuk. By kypcaTkuinap reHeTuk
omunnapaaH Tawkapu, Kopakyn Kyinnapv napsapulinaHagu-
raH Tabuvi - MKNUM Ba SIANOB LUAPOUTNApK Tabcupuaa xam
ce3vnapnu gapaxaga yarapagu. Ywoby TaakuKOTHUHT Makcaam
Kawkagapé BunosTuHuHr kymnu wyn (HuwoH) Ba agup (Fysop)
XyOyanapu wapoutuaa Kkopa paHrnm Kopakyn Kysunapu KyH
KOMMaMUHUHT MOPPONOrUK XyCycusiTnapy Ba ryn LuaknnapuHm

KWECUI ypraHuLL xamaa UnMuii acocnawfaH noopar.

YMyMaH, 4opBa4uIIuK, XyCycaH Kopakyn4yunmkaa ypumTuLl Ba
cenekuus nwnapuHm onné Gopuwaa 6up 6enrmHUHT PeHOTUNMK
HaMOé&H Bynuwmn mabnym 6mp wapoutga Gup xun kypcaTkudra
ara 6ynca, 6owka xun wapoutga OoLlka xun KypcaTkudra ara
6ynuwm aHuknaHraH. byHaan xonat kopakynunnukaa baxapun-
raH Kyn4unuk TagkukoTnapga xam, xycycan TemupxaHos A K. Ba
Ymyp3akoB T.Y. TOMoHMaaH GaxapunraH TagkukoTnap HaTuxa-
napv bunaH xam TacauknadraH [6; 28-6], [7; 230-6].

LyHra yxwaw mabnymoTtnapHu Masves A. Tagkukotnapuga
XaM Ky3aTuw MyMKUH. Ywby nyHanuwpa kopa paHrnm
KOpakyn KyhnapuHu ypumtulira mxtmcocnaiirad Typnm 3Ko-
NOTVK Xyoyanapza ownawraH eTakinm Hacnuunuk 3aesognapu
xncobnanysum “YKoHrenau”, “Konnmex” (kymnu wyn), “My6opak”
(rvncnv wyn) Ba “Fo3roH” (TOF onav ApUM Yynn) xyxanuknapuaa
onub GopunraH TagkukoTnapaa aeBnoanapHuHr 67,0-76,2 dow-
3uga y3yH rynnap, 46,4-55,1 cdousmga yta mycraxkam rynnap,
85,0-90,8 domnsnaa rynnapHuHr Makcagra MyBoduk napannen-
KOHLIEHTPUK EKV Napannen TyFfpu pacMnaHuLLn HaMOEH 6ynuLmn
aHuknaHraH [3; 50-54-6].

Baxugos . mabnymotnapura kypa, Kopakyn rynnapuHuHr
y3yHNUIM HacngaH-Hacnra myctaxkam Japaxaga 6epunagw.
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1-xadearn.
Kopakyn Tepunapuaa XyH KONnmaMUHUHT Y3yHNUrKM Ba TUFM3nuru, (n=20)
Y3yHiauru, MM Turuzauru
Ypuntuu xyayau —
Kapuuraiina Carpucuna Turuz Ypra Cuiipak
Kymnu uyn xynyam (Huron) 8,9+6,37 7,8+£5,99 33,6+10,5 66,4+10,6 -
Anmp xynynu (Fysop) 9,6+6,59 9,2+6,46 35,2+10,6 64,8+10,7 -
2-xadsarl.
Kopakyn Tepunapupaa rynnapHuHr xunma- xunnuru, % (n=20)
0, o,
Vpumrsm I'ynaap, % Carpuparu ryiap, %
xyaym Maiina Vpra Karra Kanam rya JloHa rya Earyn | Xap xux ryaap
Kysom syn xymymt | 13 447 61 72,4+9,99 14,2+7,80 51,9411,2 39,4+10,9 - 8,746,30
(Humon)
Aﬂ?fyﬁzﬂ)w 12,747,44 69,8+10,2 17,5+8,49 46,4+11,1 40,8+10,9 3,3+£3,99 9,5+6,55

Ywby MyannudHUHI Tabkugnalumya rynnapu ysyH kydkopnap
aBnofnapua Wy XyCycuaTnu Kysunap canMofu ceavnapnu
Japaxapa tokopu 6ynaawm [2; 17 c].

AHIM TyFUNraH Kopakyn KY3WCUHWHT TepUCK Kyunu Koppe-
NAUMOH BOFNMKNUKKA 3ra 6ynraH katop KOMMNOHeHTnapAaH
Tawkun TonraH 6ynun6, X.Mattep dukpuya ynap opacuga aco-
cuinapugaH 6upm xyH-Tona y3yHnuru xucobnaHagm Ba ywoby
6enrv rynnapHWHr LWakKny Ba pacMu, XXyH Toracu KanuHurm
Ba KyKKNWIM WaknnaHnwmHu benrunangn. XyH-tona ysyH-
nvrn ryn tunura 6ofnuk 6ynmarad xonaa Hacnra 6epunagu,
ynapHu 6olkapysyv reHnap 6up-6upu 6unax bornaHraH amac
[4; 208-215-c].

MATEPWUATNJIAP BA YCNYBIIAP

TapgkukoTnap HuwoH TymaHu (Kymmnu 4yn xyayau) Ba
Fy3op TymaHu (agup xyoyaum) xyxanuknapvaa onub 6opungu.
TagkukoT yyyH xap 6up xyayodad 20 6owpaH (H=20) Kopa
paHrny Kopakyn 30Tnu Kysunap TaHnab onuHaun. KyavnapHuHr
TyFfunraHgaH gactnabku 1-3 KyHNMKA@ XKyH KOMMaMUHUHT
y3yHNur1 (Kapuuraii Ba cafpu coxanapuaa), TUFmsnuru (Tusns,
ypTa, cuipak) xamaa rynnapHuHr ynyamu (Mavaa, yprta, karTa)
Ba Laknnapv (kanam ryn, goHa ryn, én ryn, xap xun rynnap)
“Kopakynuunmkaga Hacnymnuk ULWnapuHn 0pUTULL Ba Ky3unapHU
6axonaw (6oHUTMpOBKa kunuw) 6ynmya kynnadma” [8; 29 6.]
acocuia, onuHraH MabilymoTnapra 6uomeTpuk nwnab 6epuiu
“PykoBofctBo no 6uometpun ans 3ootexHukoB” [5; 256 c.]
ycynvaa amanra oWnpunau.

HATUXXATIAP BA MYHO3APA

Kopakyn Tepunapuia XyH KONMaMUHUHT Yy3yHNUTW Ba
TUFM3NUrM Byinya yTKasunraH TagkuMKoT HaTwkanapu 1-xaga-
Banga akc aTTMpunau.

TapkukoTnap XyH KONnamMmUHUHT TaHAHUHT TYprv Kuemnapuaa
yCulW AMHaMMKacu Ky3unapHWHI napBapuliniaHaéTraH UKnumM
LiapouTtura xam OOFNVK SKaHNMUMMHK KYpcaTau.

AZuVp xyoyavaaru Ky3WnmapHUHT XKYH Y3YHIUMM KyMIK Yyn
Xyoyamra HucbaTaH Kopy KypcaTkMunapHu HamoEéH aTam. Xycy-
CaH, kapuurai coxacuaa XyH y3yHnuru agupaa (9,6 + 6,59) mm
HW Talukun aTraH bynca, 4yn xyayavaa Oy kypcatkud (8,946,37)
MM ra TeHr 6ynau. Xyaom WyHAaan KOHYHUST caFpy coxacuia
xam Ky3atunub, moc pasuwpa (9,2 +6,46) mm Ba (7,8 +5,99)
MM HW Talkun aTan. AGUP MUHTaKACWHWUHI Kyrai 3KOMOruk
WKIMMKW Ba 03ykara OoW LLIapouTu XyH TONanapuHUHT YCULIMHM
pafFbaTnaHTMpPULLN aHUKNaHOW.

XKyH TonanapuHWHr TUFM3nurn GynmMda xap MKKM Xyoyaaa
Xam acocui CaniMOKHW «ypTa» TUFU3NUKOArU Kysunap Tallkui
aTan. (4ynpa 66,4%, agvpaa 64,8%). Bupok «TUFU3» XKyH
Konnamura ara Kysunap ynyLuv aaup xyoyonaa (35,2+10,6%) uyn

muHTakacura (33,6 £10,5%) HucbataH cesunapcu3 gapaxaga
YCTYHIVK KUNau. Mikkana TagkvkoT rypyxnapvaa xam «cumipaky
XYHIW Ky3unap kang atunmagu. by xonat Tagkukotra xant
3TUNraH CypyBNapHWHI HacnAoOpfuK Ba Cenekuus gapaxacu
IOKOPW 3KaHMUIMHW KypcaTaau.

Kopakyn Tepunapvaa rynnapHuHr Xunma-xunnurv tosacugaH
TaKUKOT Taxnunnapu 2-xafaBania akc aTTUpunaun.

2-xafBanga Tepu to3acugary rynnapHuHr xaxmu oynuya
Taxnunnap WyHU KypcaTamku, «ypTa» XaXmnu rynnap ukkana
XyAyada xaM MyTnak ycTyHnuk kunagu (Huwowpa 72,4%,
Fysopaa 69,8%). ObTNbOPNU XMxaTH, «KaTTa» XaxMnu rynnap
afavp xyayauaa Kynpok waknnaraH (17,5 £8,49%), uyn xynyanaa
aca By kypcatkud (14,2+7,80%) HY TaLwKkum STAN. Yyn XyayanHUHT
KYPYK Ba MCCYK MKNMU, 03yka BazaCMHUHT HUCOaTaH YeknaHraH-
TN XXYH ToManapyHWHI MHIMYKapoK Ba Kantapok 6ynuwwra, by
aca y3 HaBbaTuza rynnapHUHIr UX4aMpok LiaknnaHuwmra onmb
Kupaaw.

Carpu coxacuparu ryn LwaknnapyHu ypraHuw Kopakyn Te-
PUNaPUHUHT CENEKLMOH KMMMaTUHK Baxonaliga Myxum Me3oH
xmMcobnaHaau. TaakukoTaa 3Hr KUMMaTN XMcobnaHraH «kanam
ryn» TANWM KyMIY Yyn xygyauaa cesvnapnv gapaxaga tokopu
6ynmn6, (51,9 £11,2%) Hu Tawkun atam (agupga (46,4 +11,1%).
AKcuH4Ya, «goHa ryn» ynywm agupaa (40,8%) vynra (39,4%)
HucBaTaH tokopu 6ynan. En rynnap yyn wapoutuaa ymymas
KysatunmaraH 6ynca, agupaa (3,3 +£3,99%) mukoopaa kawg
atungn. Cudbat Kypcatknynapu nact 6ynraH xap xwn rynnap
ynyLwm vkkana xyayana xam kam mukgopnaphm (8,7% Ba 9,5%)
TaLLUKWI KUNraH.

XYJIOCA

Tabumnit-anoB Ba UKMMM OMWUMIIApK KOPakyn Ky3unapuHUHT
XYH KOmnamu Ba rynnapu waknnanuwmra 6esocuta Tabcup
Kypcatagu. AGUp XyoyaWHWUHT HUucbaTaH MKNUM LapouTu Ba
601 03yKa 6a3acw >XyH TonanapyHUHL y3yH Ba TUFU3 BYNULLINHK
TabMWUHNAO, rynnapHUHN XaXM XuxaTtuaaH nmpuknawimiinra Ba
[OHa rynnap ynyLWHUHT opTulimMra wapout spatagn. Kymnu
Yyn XYOYOUHWHT 3KCTpPeMan WMKNUM LUapouTH XyH Torana-
PVHWHI xap4aH Tawkapu ycub keTuwmHu veknanaun. by aca
Kopakynuunukaa tokopu baxonaHyBuu, Tepura rysan KypuHuLL
6epyBUM «ypTa Xaxmnu kanam rynnap» canmofuHuHr (51,9%)
opTULIMra XM3MaT Kunagu Ba TEPUHUHT TOBAPSNK KMMMATUHU
oLmpaau.

Cenekumsi-HacnuunvKk uwinapuaa okopu cudgaTtnm kanam
rynnv Kopakyn KyaunapHv onuiuaa Kymnu 4yn xyayan (HuwoH)
AnoBnapvaaH yHymnu donjanaHuil, xaxmu 6ynmda nmpuk
Ba TUFU3 XYHIM MaxCynoT eTULITUPULLAA 3ca agvp MUHTaKacu
(Fy3op) MMKOHMSATNapUHK nHobaTra onuLl TaBcus aTunagu.
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Annomayus. Maxonada V36exucmon Pecny6nukacuda 4opeauuauk mapMOFUHU PUBOHCIAHMUPULIZA KAPAMUAZAH HOPMAMUG-
XYKYKUll 6a3a, Maxaniutl 6a XOpurcutl ONUMAAPHUHZ WIMULL MEPOCU XaMOd yIApHUHe amanuémaoazu ypHu maxaui Kuaurean. Yemoau
Kenmupuizau 1Kopu maxcyndop éa Hacidop KopamoniapHuue (Abepdun-Aneyc, I'epegopd, Cummenman, Ko3ox okb6ow 8a 6.) pec-
nyONUKAMU3HUHZ KECKUH KOHMUHEHMAN UKUMU XamOd ssH2u 03yKa wapoumuza Mocaawys (adanmayus) KOHYHUSmaapu EpumuizaH.
Tadkukomda mypau acpaut ycyniapu (1azep-ai108 8a MOJIXOHA) Xamoda O3UKIAHMUPULL PEHCUMUHUHZ XALIBOHIAPHUHZ 8A3HU, 2yulm
YUKUMU 84 Cym MAXCYN00pauzu KypCcamkuuaapuza mascupu 300MmexHuK 8a (pusuono2ux ycyiuiap opKaiu acociad bepunzat.

Kanum cysnap: uopsauunux, HacauuiuK, uUMnopm Kopamouiap, adanmayus, 03uKAAHMUPUUL PEXCUMU, 300MeXHUK MAaxaul, mu-
PUK 8a3HU 84 2ywm YuKumuU, Madautl ailnoenap.

Abstract. The article analyzes the regulatory and legal framework aimed at the development of the livestock sector in the Republic
of Uzbekistan, the scientific heritage of local and foreign scientists, and their practical application. It highlights the adaptation
patterns of imported high-yielding and purebred cattle (Aberdeen-Angus, Hereford, Kazakh Whiteheaded, etc.) to the sharp
continental climate and new feeding conditions of the republic. Using zootechnical and physiological methods, the study substantiates
the impact of different housing systems (camp-pasture and barn housing) and feeding regimes on the live weight, meat yield, and milk
productivity parameters of the animals.

Keywords: Livestock farming, breeding, imported cattle, adaptation, feeding regime, zootechnical analysis, live weight and meat
yield, cultivated pastures.

Annomauyus. B cmamve npoananusuposansl HopmamusHo-npagoeas 6asd, HANPAGNEHHAS HA PA36UMUe OMPACAU HCUBOMHO-
sodcmea 8 Pecnybnuke Y3bexkucman, HayuHoe Haciedue ome4ecmeeHHblX U 3apyOercHblX YUEHbIX, d MAKHCe UX POllb 8 NPAKMUKE.
OcseuwjeHbl 3akoHOMepHOCMU adanmayuu UMNOPMUPOBAHHOZ0 8bICOKONPOOYKMUBHO20 U NJIEMEHHOZ0 KPYNHO20 p02amozo cKomd
(AbGepoun-Anezyc, I'epepopo, Cummenman, Kasaxckas 6enozonoeas u 0p.) K pe3ko KOHMUHEHMANbHOMY KAUMAMY U HOBbLM KOPMOBbIM
yenosusm pecnybnuku. B uccaedosanuu ¢ nOMouibio 300MexHUYecKux U husuono2uieckux memooos 060CHO8AHO GNUSHUE PANUUHBLX
€noco608 codeprcanus (nazepHo-nacmoéuuiHoe u cmoiiiogoe) U pexcumo8 KOPMAEHUS HA NOKA3amenu Hcugol mMaccol, yOoliH020 8bl-
x0da msca u MONOUHOU NPOOYKMUBHOCIU HCUBOMHBIX.

Kntouegote cnosa: rcusomnosodcmeo, niemeHHoe 0eno, UMNOPMHbLLU CKom, adanmayusl, pexcum KOpMAEHUs, 300MexXHUUeCcKuLl
amanus, #cugas macca u yoolHulil 8vixo0, KylbmypHele nacmouud.
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KnPuul

AxonuHu cudatnu Ba xaBpcu3 oKcun xamaa rywrt-cyT
MaxcynoTtnapu 6unaH kagonarnu TabMMUHAAL, YopBa mMonna-
PVHWHI Hacn reHoOHAUHN TaKOMUMNALWTUPULL XaMaa 03yka
6asacnHu MycTaxkamnail pecnybnuka KMLWnok xyxanuri cuéca-
TUHWHT YCTYBOpP WyHanuwnapuaaH 6upnamp. CyHrrv nunnapga
AaBnaTMU3 TOMOHWAAH YOPBaYvnuK CyObekTnapuHu Kynnaob-
KyBBaTnall Ba COXaHW xafan pyBOXMaHTMPpULIra kapaTuiraH
6up KaTop HOPMATUB-XYKYKUI XyxokaTnap kabyn KMmumHAW.
KymnapaHn, 2021-nun 3-maptaaru MK-5017-coH, 2022-nun
8-despangaru lMK-120-coH xamaa 2023-nnn 24-asryctoaru
MK-285-coH kapoprapu LyHUHIAeK, ¥36ekncToH Pecnybnmkac
Basvpnap MaxkamacuuuHr 2024-inn 26-aHBapgarv 52-coH,
2026-nun 31-uongaru 426-coH xamaa 2026-nun 6-asryctaaru
435-coH Kapoprnapu pecnybnvkaga YopBaunnuk Ba 6anvkumnuk
TapMoKnapuHu cybcuausinail, o3yka 6asacuHV KEHranTupuLL,
WHTEHCVB TEXHOMOrMANAPHM XOPUIA 3TULL Ba HACNYMNVK MLna-
PVHM TakoMUNNaWTUPKLL UMKOHUHK Bepam[1].

V36ekncToHaa KopaMonUMAMKHUHT MyCTakun daH cudatnaa
waknnaHuwmn 1910-1915-imnnapra TyFpu kenagu. [3; 12-6eT].
H.O.MaBnoHoB kopamonuunuk coxacu 6ywnmya kynnab kag-
pnap TanépnaraH. Kopamonyunmk Ba 03MKNaHTUpuLL coxacuaa
KWLLMOK XY>Kanuru chaHnapy akagemurn Ba myxoup absonapu,
V3bekuncToH Pecnybrnivkacuaa xusmart kypcatraH chaH apbobnapm
LL.A.AkmanxoHoB, Y.H.Hocupos, K.K.KopaboeBnap TomoHuaaH
nnmuin MakTabnap apatunmb, By epaa CyTYMINK ULIMHWHT Ha3apui
Ba amanuin acocnapuHn, curupnap MaxcynaopruHn OLLVPHLL,
CYT cudpaTHM axwmnail kabu TeXHOMOrUK xapaénnap Tagovk
atunan.[3;13-6et]. Kopamonnap MaxcynaopnuriHu KECKVH OLmn-
puvLaa, cenekLMoH-reHeTrK, BUOTEXHOMNOIUK, 03VK MogaanapaaH
fiHaga camapanu conganaHuwHUHT GMONOrMK Ba Hasapum
eynmnapv 6opacmaa Kyimnga pyc onMMapUHUHE KUIraH uwnapu
anoxuaa avkkartra cazosop: A.®.MugaeHgopd, H.M.HYupsuHckun,
MN.H.Kynewos, M.WU.MpugoporuH, E.A.BorgaHos, M.®./BaHoB,
E.®.NluckyH, U.C.Monos, A.A.MonuroHoB, ®.®.3icHep,
A.MN.Kanawnwukos, A.J1. JleeaHTnHNap [3;15-6eT]

MATEPWUNNAP BA YCNTYBNAP

TagkukoT xapaéHuaga pecnybnukammaaa paonuaT opuTaéT-
raH YopBaYMIUK Xyxanuknapuaarm CTaTuCTMK MabnyMOTRapHu
KMECU Taxnun KUnuL, 300TEXHMK Ba (PM3NONOrMK KysaTyB
ycynnapuaax ponganannngmn. KopamonnapHUHT Maxcynaopnvk
NyHanuwnapv 6ynmya rypyxnaHuiin xamaa ynapHuHT aKcTepbep
Ba MHTepbep (Tallky Ba WYKW TaHa TY3WUNULLK) KypcaTkuunapm
SaxonaHaun.

MonnapHVHF rylT MaxcynaopnurmHn aHuknaluaa acocun
KypcaTtkuunap cudatmga rywt Ymkumm (CydunraH XanBOHHUHE
TEpPUCK, Kanna-noyacu Ba MYKM opraHnapu onub Tawinadrad,
KOMraH TYLIMHWHE OFUPANIK, Kr) Xamaa CYMUM Ynkumu (Cynmm
Ba3HUHWHT CYWMLLAAH ONAWHIV TUPUK BadHura b6ynrad Hucbatw,
%) xucobnab unkmnau. LLyHuHraek, xanBoHnapHWHT snoBnapaa
KOHTWHEHTan nknuM xamaa sHru o3yka paumoHura usnonoruk,
OMOKMMEBMIN Ba UMMYHOMOIMK afanTaumnsacy Ky3atungu.

HATUXXATNAP BA MYHO3APA

ByryHrn kyHaa pecnybnmkamuaaa xxamm 18 032 Ta yopBaumnmk
Xyxanuru gaonuat Kypcatmokaa, WyHaaH Kopamonyunuk- 7
614 Ta (wyHgaH 500-1000 Gownwu xyxanuknap — 256 Ta,
1000 6owpaH tokopy — 136 Ta); Ky Ba uknUMnuk- 3 263 Ta;
Ganukunnuk- 4 829 Ta; napparHgadmnuk- 1 163 Ta; acanapuumnuk-
715 Ta; KyéHuunuk- 254 Ta; nunknumnuk- 142 ta; Tyaunnuk-52
Ta [1]. O3yka 6a3acu 6ynunua: 2021-imnga 339,7 MUHT rektap
€KUH MangoHVHUHT 37 MUHT rekTapura siHrm 6ega, 158,5 muHr
rektapura Cunocnvk makkaxyxopu, 31,8 MUHr rektapura ok
xyxopu, 13,8 MUHr rekTapura xawaku nasnaru sa 177,4 MuHr
rektap fannagaH bywaraH mangoHra Takpopuid SKMHMap 9Ku-
nmob, xxamm 23,8 MUNNMOH TOHHa 03yka xamrapungu [1]. Bupok,
Taxnunnap WyHW KypcaTtagukv, Maexya Yopsa monnapu 6ow
COHW axpaTtunraH ep MangoHnapura Hucbartan 2,5 6apasap kyn

(wapTnu 6up 6ow vopsara 0,5-0,6 ra Mebép). Xap rekrapaaH
10-12 ToHHa 03yka onuL UMKOHUATK Byna Typub, amanaa 67
TOHHa Xamrapunmokga [1].

V36eKNCTOH YOpBAYNMUIMAA HACT TapKMBMHW AHTMNALL Xa-
paéHn dakat kopamonnapHu UMNOPT KUNULW BunaH YeknaHnd
KONMMacAaH, yHra MOC paBWLLAA@ PauMOHNM O3UKNaHTUPULL Ba
MaaHun annoenap 6apno KUIULLHK AyIra KynuLw opkKanu 300ee-
TepvHapus aganTauusacuHN KOMNMEKe Tapaaa nynra Kynmiw éow
Ba3nda xucobnaHagn. Kopamonnap o3dykacuaa Tapkubugaru
Tyvnmnv Ba 60LLKa 3apyp MoAAanapHu Taxnui KAnmLL yta Myxym
Basundagmp. byHuHr y4yH 6epunaguran xap 6up osykanapga
300TEXHVK Taxun yTkasunuo, 03uk Moadanapu rypyxura maHcyo
XOM MNPOTENH, XOM &f, XOM KrnevaTtka Ba Kypyk MoaAanapHuHr
Tapknbu anuknanagun. O3ykanapHu Tekwmpmwaa xap up o3vk
MOAJACK YYyH Maxcyc Taxnun ycynnapu kynnanunagu. [4; 24-
6et]. YeTaaH kenTupunrad Kopamon 30Tnapuaa YTKkasunraH Tax-
pubanap fasomuaa snos Ba ytaopnapu 6ynraH xyxanuknapaa
MOINMapHN SHMM TexHonornanap acocuaa 6okuw katTa camapa
6epuium kysaTtunraH. YyHkv MonxoHaga 6okunraH kopamonnapra
kaparaHga 6y ycynaa 6-9 6apaBap kam mabnaf capdnaHagu.
CepyT annosnapga 6okunraH kopamonnap cytkacura 850-920
rpaMmaaH CeEMUPULLIY aHWKMaHraH.

TagknkoTnapHUHI HaTuxanapura kypa, annosnapaa
Kopamonnap éLun, >KMHCK, OpUK-cemMmanurra kapab noga TaLukvn
KUNUHWLWIN Makcaara MyBoduk. ByHaa éw monnapHuHr 180-200
TacuaaH 6utTa noga, karTa éwpaary monnapHuHr 100-120 Tacu-
AaH 6uTTa noaa Tawkun aTunuLwK 3apyp [5].

2-xadearn
Taxpubanap KynvMgarm UNMUMN-MLLNA0 YMKapuvL cxema
acocupga onub 6opunraH:

Moa
COHU

MoJHuHT

Typu Boxum yeynu

Cypyxu

Jlarep ycynunaru
JIOKaJ siAnoBIapaa
(maiimaH ceHTI0praya),
TEHT/IU COSIOOH OCTH/IA
(4 oiikan 12 oitnnkkaya)
20 ['ypyx ycynuma Oy30kxoHanapaa
(tyruiras 12 oinukkaya)

Taxpuba | 20
by3oxnap

Hasopar

20 I'ypyx ycynuna Oy30kxoHanapia

HergIis (Tyrunranzas 18 oinnkkava)

Em
MoJuIap

Jlarep ycynuna nokan siiiosnapia
TEHTIIH COSIO0H OCTHA
(4 otk an 18 oifnnkkaya)

Hazopat 20

MornxoHazaru rypyxjiu
CEeKIUsUIap/a, TAaBCHS ATHITAH
XaBO aJIMAIIHII PEKUMHIAA
Jlokan siifnoBnapaa rypyxiau
Jarep ycyianza (Mail oiunan
CEeHTA0pbraya)

Yy neBopi TeMup 6ETOH
alfBoHIap/a KaOys KWJIMHTaH

l-taxpuba | 25

Curuprap | 2-taxpuba | 25

Haszopar 25

TEXHOJIOrugacocuaa

V3bekncton pecnybnukacu ®aHnap akagemusicn Hasowuii
6ynuMu Kowmaa Tawkun atunrad “Kuamnkym” nnmui Tagkukot
cTaHuMsCcnaa U3eH, XUTHAK (3pKak YT), YYFOH, 3CMOpPLET,
KyMpOBYK, TepeckeH Ba OOLUKa KyprOKUYMMMKKA YMpgamnu uyn
03ykabon YCUMNVKNapuHUHT MadaHuin SUnoB Ba NUYaH3opnapu
Tawkun atmw 6ynmnya 2019 nunga 100 rektap mangoHaa w-
nap 6ownaHraH 6ynu6, Tynuk Huxonnap YHAMpuG onuHraH Ba
Kopakynumnuk Ba 4yn 3KONormsacy UNMuin TaakukoT UHCTUTYTU
onumMnapu bunaH xamkopnakaa unMuii TagkukoTnap xagan onvb
6opunmokaa [5].

Poccus T66néTt cdaHnap akagemmuscu mabnymortna-
pura kypa, xap 6up MHCOH Y4YyH WWUANUK ryWwT Ba rywT
MaxcynoTtnapu nctebMonu Mebepm (ér GrunaH xucobnaranga)
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1-pacm. ®AHB ToMOHMAAH TaLWKWM 3TUIIFaH Yy 03yKa 3KMHIIapyu NapBapULIXOHacu

80 kr HM Tawkun eTagn. AXOMUHUHI TywT Ba cyTra 6ynraH
YOy 3XTUEXMHU KOHOMPULL YYyH pecnybnvkamuara yetgaH
KENTUPUITaH IOKOPU MaxCynaop 30TNapHUHT O3UKNaHTUPULL
PEXUMUHN TYFPU TaLLKWI 3TULL XaMAa YNapHUHT MKAUMNaLLnLL
KOHYHUSTNapuHu ypranuw gonsap6 Basuda xucobnaHagw.
MonnapHu 03vKnaHTUpWLL Ba aganTauus xapaénu. Pecnybnvka-
Mu3ra vetgaH kentupunrad AbepaunH-Anryc, LWapone, lepedopa,
LBuy Ba 6owka 3otin 100 mMuHr GowagaH opTuK kopamornnap
onnb kenuHau. VIMnopT KunuHraH monnap maxanniuii KeckuH
KOHTUHEHTaNn WMKMUM Ba 03yKa XycycusiTrnapura gyd KenraHga
opraHuamaa Mypakkab dpuanonorvk, Grokumeésnin xamaa mopdo-
norvk y3rapuwnap to3 6epaau. FOkopu xapopataa metabonusm
CekuHnawlaan, Hadac Ba KOH avnaHvw TU3MMK opKanu TaHa
xapopaTtu mebépaa ywnaHagn. Agantaumsi >XapaéHuHu eHrun-
nawTMpyLL Ba UMMYH TaHKUCIUK (MaToreHnap xamaa vyakaguran
xalapoTtnap TabCcupu) acopaTnapuHyu KaManTupuw yyyH
KopamonnapHu pecnybnukara 6axop Ba ky3 oiinapuaa KentupuLL
TaBcus atunagu. LWyHuHraek, kentvpunrad MmonnapHu gactnab
MajaHun annoenapaa agantauns XapaéHuHW Talukun aTuL
XaViBOHMaPHWHI CEMU3NNK Aapaxacura, YNapHUHI SLLOBYaHIINK
KypcaTkuunapura 6GeBocuTa TabCup KypcaTtagu, Mebépaa
AXLWK BoKUNraH Ba TYFPU NapBapuLL KUMHIaH COFMOM Morap-
Aa TyWTHUHT MPaMOPIUK XyCyCUsiTU OpTaau, HO3MK Ba mMasanu
6ynaagw, yikumnapu kamasau. flactnab émMoH 6okunraH monnap
KelH4Yanuk cudatnu Gokunca xam Mebep KypcaTkuunapura
eTa onMavan Ba CEMUPWULL KypcaTKuyinapu nactnmrmya Konaau.
XYNOCA

Xo3upru BakTAa pecnybnvkammus axonmcuHU YopBaunmmuK
Maxcynornapu 6unaH UMKoHu 6opuya Kynpok TabMMUHNALL,
axonu AXTUEXMHN xap TOMOHMaMa TynapoK KOHAMPULL, Ly Ny1
OvnaH ynap canomatiuriHu sHaga sxwunail kabm myxum Ba

[on3apb MyammonapHu y3 e4uMuHu kyTMmokgda. by myammo-
NapHW xan KMnuL y4yH aBearo Yyopsa TypnapuHu Kynantupui,
MaxCynaopauruHn OLNPULL, Te3 eTUMYBYaHNUK MyAAaTUHU
KUCKapTUPWLL, MOMIIapHY caknalll Ba kanTa uwinaLl KopxoHana-
pWHW 3aMOH Tanabnapy acocuaa Tallkun aTuw kepak bynagm.

Wy 6unan Gupra YyeTpaH KenTupunaéTraH Monmap y4yH
anoxuga abTnbop, anoxuaa UNMKUA EHZOLWYB Ba 3aMOHaBWIA
MadaHui SNNoBRapHMW Tallkun aTvw Tanab kunuHagw. Fokopuaa
OfAwii LuapovTaa Ba MadaHui snnosnapaa 6okunraH monnap-
HUHT yCULL Ba PUBOXIAHWLL KypcaTkuyinapu ypracugaru dapk
PUKPUMU3HUHT Aanunu cudpatuga kentupunagn. YyHkv YetaaH
KEenTUpUIraH HacnAoP MONMAPHMHT Y 36€KNCTOH LapouTura Moc-
nawmwv mypakkab gpusvonoruk, 61nokMmEBii xamaa Mopdorno-
VK KypcaTkmuunap opkanu amarnra owagu. Xyayagars KeCKUH KOH-
TUHEHTan VKM Ba O3YKaHWHT y3ura XoCnunrn xanBoHaa oKkopu
MocnaLLyBYaHNUKHY Tanab kunaau. AHIM 03yka paumnoHura xasm
CMCTEMACUHUHI MOCNaLUMLLKN Ba Y3rapyB4yaH XaBo xapopaTtunja
YHUHT MWnaw TapTUOMHUHT y3rapyim kabu 6up kaH4a MyamMmo-
nap to3ara KENULWHWHT ONAVMHM ONWLL Makcaauaa ynapHu ken-
TUpUNaéTraH MUHTaKa caknaLl LwapoutuaaH kenub Ynkmb acocaH
Haxop Ba Ky3 onnapuaa Kentupuvw mMakcagra MyBoduk 6ynaam
xamga yLwoby Tawkunuin Tagbupnap agantaums XapaéHuHu eH-
runnawTupuwra épgam Bepagu. okopugarunapaaH Tawkapu,
BoLLKa MyxUTAaH KeNTUpunraH 30T4op Monnap gactnab, xap-xun
YakaguraH xallapoTnapra kapLuy UMMYH TaHKUCIUKHK BolaaH
yTKasaau Ba MocnaLumvLL xapaéHuaa maxannum kacannuknapra
KapLum UMMyH cucTemacy waknnaHmb opagun. BuHonaptu, si-
NOBMapHY BakTUAa To3anawl, AesvHdeKumanal Ba MonnapHu
amnaw Tagbupnapvtu BakTuaa onnd 6opu UMMNOPT KUMUHIaH
MONMAPHUHI MaxCynaopSMIMHN OLLMPULL Ba COFIIOM Maxcynaop
aBnof onunwAa MyxuM axamusiTra ara.

pexwumu: https://lex.uz/

— TowkeHT: OaBp HawpnéTn, 2013. — 19 6.

2010. - 24 6.

rMriMeHvk nyHanuwnapwu: astoped. — 2007.
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Annotatsiya. Maqolada O ‘zbekiston Respublikasi O ‘zbekiston “Qizil kitobi “ga kiritilgan Colletopterium cyreum
sogdianum (Kobelt, 1896) (Bivalvia: Unionidae: Anodontinae) turining Respublika suv ekotizimlaridagi — Zarafshon,
Qashqadaryo va Sangzor daryolari, Amudaryoning quyi oqimi ko ‘llari (Dautko ‘l, Ashigko ‘1), Qamashi suv ombori hamda
Amubuxoro kabi kanallarda — tarqalishi va ekologik xususiyatlari tahlil gilingan. Tur asosan loyli substratli, 0,4-2,3 m
chuqurlikdagi, oqimi sekin yoki turg ‘un suv biotoplarida tarqalgan. Turning zichligi yosh guruhlari bo ‘yicha farglanib, 2-3
yoshli mollyuskalarda o ‘rtacha 1,1+0,3 dona/m?% 4-5 yoshlilarda 0,9+0,2 dona/m? katta yoshdagilarda esa 0,6+0,1 dona/m?*
tashkil etishi aniglandi. Suv ifloslanishi darajasi ortgan hududlarda turning zichligi va tarqalish areali qisqarib borayotgani
qayd etilgan.

Kalit so‘zlar: Colletopterium cyreum sogdianum, Bivalvia, Unionidae, O ‘zbekiston Qizil kitobi, Zarafshon daryosi,
Qashqadaryo, tarqalish, ekologiya, zichlik, a-mezasaprob.

Abstract. This article analyzes the distribution and ecological characteristics of Colletopterium cyreum sogdianum
(Kobelt, 1896) (Bivalvia: Unionidae: Anodontinae), a species listed in the Red Book of Uzbekistan, in the country’s aquatic
ecosystems — the Zarafshan, Kashkadarya and Sangzor rivers, the lower-reach lakes of the Amudarya (Dautkul, Ashikul),
the Kamashi reservoir, and canals such as Amu-Bukhara. The species is mainly distributed in slow-flowing or standing water
bodies with muddy substrate at depths of 0.4-2.3 m. Its density varies by age group, averaging 1.1+0.3 ind./m* in 2- 3-year-
old individuals, 0.9+0.2 ind./m?in 4- 5-year-olds, and 0.6%0.1 ind./m? in older individuals. A decline in density and range was
observed in areas with higher levels of water pollution.

Keywords: Colletopterium cyreum sogdianum, Bivalvia, Unionidae, Red Book of Uzbekistan, Zarafshan River,
Kashkadarya, distribution, ecology, density, a-mesasaprobic.

AnHomauyusa. B dannoil cmamve ananusupyemcs pachpocmpateHue u akonozuueckue xapakmepucmuxu Colletopterium
cyreum sogdianum (Kobelt, 1896) (Bivalvia: Unionidae: Anodontinae), euda, 3anecenrnozo 6 Kpachyio knuzy Y3bexucmana,
8 800HbLX IKOCUCmeMax cmpatvl — pekax 3apaduar, Kawxkadapwvs u Canzsop, o3epax HuxcHezo meuenus Amydapwu (Jaym-
Kynb, Awiukyns), sodoxparunuwie Kamawu u makue kananvt, kak Amy-byxapa. Bud 6 ocHo8HOM pachpocmpaneH 8 MedyieHHO
MeKywux uiu cmosauux 600oemax ¢ unucmeim cybcmpamom na anyéunax 0,4-2,3 m. E2o0 nnomuocms apvupyem 8 3asucumo-
cmu om 8o3pacmHoli epynnwl u cocmagnsem 8 cpednem 1,1%0,3 sx3./m2 y 2-3-nemuux ocobet, 0,9%0,2 sx3./m2 y 4-5-nemnux
u 0,6%0,1 2k3./m2 y nuy cmapuezo 8ospacma. CHuxceHue NI0OMHOCMU U apeana Habodaiocs 8 patioHax ¢ 6onee 8biCOKUM
ypO8HeM 3azpsA3HeHUs 800bl.

Knrwouesvie cnosa: Colletopterium cyreum sogdianum, dsycmeopuamsie momnocku, Unionidae, Kpacumas kHuza
Vsbekucmana, pexa 3apaguan, Kawikadapws, pachpocmpaneHue, 3Kono2us, NJIOMHOCMb, 0-Me3acanpobHOCMb.

KIRISH

Ikki pallali mollyuskalar (Bivalvia), jumladan Unionidae
oilasi vakillari, suv ekotizimlarining tabiiy biofiltrlanishi va
ekologik muvozanatining saqglanishida muhim ahamiyatga
ega. Colletopterium cyreum sogdianum (Kobelt, 1896) —
Anodontinae kenja oilasiga mansub bo'lib, dastlab Anodonta
cyrea Drouét, 1881 turining O'rta Osiyo populyatsiyasi sifatida
H.Kobelt tomonidan 1896 yilda tavsiflangan va “Sogdiana“ kenja
turi sifatida ajratilgan. Tur O‘zbekiston Respublikasining “Qizil

kitobi“ga kiritilgan bo‘lib, uning son va zichligining saqglanishi
respublika bioxilma-xilligini muhofaza qilish nuqtai nazaridan
alohida ahamiyat kasb etadi [2,3,6,8].

Respublikamiz suv resurslaridan qishloq xo‘jaligi, baligchilik
va sanoat maqgsadlarida intensiv foydalanilishi, shuningdek
gidrotexnik inshootlar qurilishi natijasida daryo va kanal
tizimlarining gidrologik rejimi hamda suv sifatida sezilarli
o‘zgarishlar ro‘y bermoqgda. Bunday antropogen ta’sirlar ostida
Colletopterium cyreum sogdianum kabi nisbatan tor ekologik
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valentlikka ega turlarning targalish areali va son zichligi gisgarib
borishi kuzatilmogda. Shu munosabat bilan, turning respublika
suv havzalaridagi zamonaviy tarqalish holatini, unga ta’sir
ko'rsatuvchi abiotik omillarni va ekologik guruhga mansubligini
o‘rganish dolzarb ilmiy-amaliy ahamiyatga ega.

Colletopterium urug'i va uning O‘rta Osiyodagi turlari tizimiy
tasnifi bo'yicha dastlabki ma’lumotlar J.Drouét (1881) va H.Kobelt
(1896) ishlarida keltirilgan. Keyinchalik Z.l.1zzatullayev va
Y.1.Starobogatov (1984) tomonidan O‘rta Osiyo Unionidae oilasi
mollyuskalari tizimiy tasnifi gayta ko'rib chigilgan. O‘zbekiston suv
havzalarida Colletopterium cyreum sogdianum turining targalishi
va ekologiyasi bo‘yicha asosiy tadqigotlar Z.I.Izzatullayev
(2001, 2002, 2019), Z.1.1zzatullayev va X.T.Boymurodov (2009),
X.T.Boymurodov (2020-2025) olib borilgan. Jumladan, turning
Zarafshon daryosining Ziyovuddin va quyi ogimi hududlarida,
Qashgadaryo daryosining tog‘li gismida, Sangzor daryosi
havzasida, Qamashi suv omborida, Amudaryoning quyi ogimidagi
Dautko’l va Ashigko’l ko‘llarida hamda Amubuxoro kanalida
targalganligi gqayd etilgan. Shuningdek, turiing suv sifatining
bioindikatori sifatidagi ahamiyati — a-mezasaprob ekologik
guruhga mansubligi saaprobiologik tadgigotlarida asoslangan
[1,4,5,6,7].

Tadqiqotning magsadi — O‘zbekiston hududidagi suv
ekotizimlarida Colletopterium cyreum sogdianum (Kobelt, 1896)
turining tarqgalishini, zichligini, ekologik guruhga mansubligini va
ularga ta’sir ko'rsatuvchi asosiy abiotik omillarni aniglashdan
iborat.

MATERIALLAR VA USLUBLAR

Mollyuskalar namunalari standart gidrobiologik usulda sohil
bo'yi va suv ostidagi biotoplardan qo‘lda terish va dnocherpatel
yordamida yig‘ildi. Jami 126 dona namuna o'rganildi. Tur yoshi
chig‘anoqdagi o‘sish halgalari soni bo‘yicha aniglandi.

Har bir namuna olish nugtasida suv harorati, ogim tezligi,
suv shaffofligi va substrat tarkibi standart gidrologik asboblar
yordamida oflchab borildi [4,3,6,9] . Suv sifatini baholashda
saaprobiologik usul qo‘llanildi. Olingan ma’lumotlar statistik
usulda qayta ishlanib, o‘rtacha giymat va standart xatolik (M£m)
ko'rinishida ifodalandi.

NATIJALAR VA MUNOZARA

O'‘tkazilgan tadqiqotlar shuni ko‘rsatdiki, Colletopterium
cyreum sogdianum O‘zbekistonning Zarafshon, Qashqadaryo
va Sangzor daryolari, Amudaryoning quyi ogimidagi Dautko'l
va Ashigko'l ko'llari, Qamashi suv ombori hamda Amubuxoro
kabi yirik kanallarda targalgan (1-jadval). Tur asosan loyli yoki
loyli-qumli substratli, 0,4-2,3 m chuqurlikdagi, ogimi sekin yoki
turg‘un suv biotoplarida uchraydi; tezoqar tog‘ daryolarining yuqori
gismlarida tur gayd etilmagan.

Yoshga bog'liq zichlik o'zgarishi. Zarafshon daryosining quyi
ogimida o‘tkazilgan tadqiqotlar turning zichligi yoshi ortishi bilan
pasayib borishini ko'rsatdi: 2-3 yoshli mollyuskalarda 1,1+0,3

dona/m?, 4-5 yoshlilarda 0,9+0,2 dona/m?, katta yoshdagi (5
yoshdan katta) individlarda esa 0,6+0,1 dona/m? tashkil etdi. Bu
holat, bir tomondan, tabiiy o'lim koeffitsiyentining yosh ortishi bilan
kuchayishi, ikkinchi tomondan esa turning reproduktiv faolligi va
oziglanish sharoitiga bog'liq bo‘lishi mumkin.

1-jadval.
Colletopterium cyreum sogdianum turining zichligi
(dona/m?).
Suv havzasi Zichligi, dona/m*

Zarafshon daryosi quyi oqimi (2—3 yoshli) 1,1+0,3
Zarafshon daryosi quyi oqimi (4—5 yoshli) 0,9+0,2
Zarafshon daryosi quyi oqimi (katta yoshli) 0,6 +0,1
Oqdaryo (Chelak sh. atrofi) 0,4+ 0,1
Dautko‘l ko‘li (Amudaryo quyi oqimi) 0,4+ 0,1
Qashqadaryo daryosi (tog‘li qism) 0,3+0,1
Sangzor daryosi havzasi 0,5+ 0,1

Abiotik omillarning ta’siri. Tadgiqot o‘tkazilgan Qashgadaryo
daryosida suv harorati 18-24°C, suv shaffofligi 0,51-0,62 m va
oqim tezligi 0,72—-0,84 m/sek oralig‘ida bo‘lganda Colletopterium
cyreum sogdianum boshga Unionidae va Corbiculidae oilalari
vakillari bilan birga keng targalgani aniglandi. Bu turning mo'‘tadil
harorat va o'rtacha ogim tezligiga moslashganligini ko‘rsatadi.
Saaprobiologik tahlil natijalari Colletopterium cyreum sogdianum
turining a-mezasaprob ekologik guruhga mansubligini ko‘rsatdi,
ya'ni tur o‘rtacha darajada organik moddalar bilan ifloslangan
suv havzalarida yashashga moslashgan, lekin polisaprob (kuchli
ifloslangan) suv havzalarida umuman uchramaydi. Zarafshon
daryosining quyi ogimida Sultonobod (Navoiy viloyati) hududida
turning populyatsiyasi o‘suvchi bo‘lsa, G'ijduvon (Buxoro viloyati)
hududida, suv ifloslanishi sababli, aksincha kamayib borayotgani
aniglandi. Bu ma’lumotlar turni mintagaviy suv sifatini baholashda
indikator tur sifatida qo‘llash mumkinligini tasdiglaydi.

XULOSA

Colletopterium cyreum sogdianum (Kobelt, 1896)
O‘zbekistonning Zarafshon, Qashqgadaryo va Sangzor daryolari,
Amudaryo quyi ogimidagi ko'llar, Qamashi suv ombori hamda
yirik kanallarda targalgan bo'lib, asosan loyli substratli, 0,4—-2,3
m chuqurlikdagi, ogimi sekin yoki turg‘un suv biotoplarini afzal
ko‘radi. Turning zichligi yoshga bog'liq ravishda pasayib boradi:
2-3 yoshlilarda 1,1+0,3 dona/m?, 4-5 yoshlilarda 0,9+0,2 dona/
m?, katta yoshdagilarda 0,6+0,1 dona/m2. Suv harorati, ogim
tezligi va substrat tarkibi turning tarqalishi va zichligiga ta’sir
ko‘rsatuvchi asosiy abiotik omillar hisoblanadi. Colletopterium
cyreum sogdianum peloreofil ekologik guruhga mansub bo'lib,
suv sifatining tabiiy bioindikatori sifatida muximdir. Ushbu tur
O'zbekiston “Qizil kitobi“ga kiritilgan bo'lib, uning populyatsiyasini
monitoring qilish va muhofaza chora-tadbirlarini kuchaytirish
dolzarb masalalardan biri hisoblanadi.

65:47-60. http://dx.doi.org/10.1093/mollus/65. 1.47;
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USTYURT PLATOSINING SHIMOLIY VA JANUBIY
HUDUDLARIDA QORA RANGLI QORAKO‘L QO‘YLARINING
JUN MAHSULDORLIGI

Berdisheva Gulayim Abishovna
https://orcid.org/0009-0007-0829-150X

Annotatsiya. Ushbu maqolada Ustyurt paltosining shimoliy va janubiy hududlarida qora rangli qorakdl qoylarining
asosiy mahsulotlarining biri bolgan jun va jun tolasining ipaksimonligi va yaltirogligi drganilgan va konstitutsiya tiplari

bayicha farqlanishlar aniqlanib, xulosalar berilgan.

Kalit so zlar: Ustyurt platosi,qora rangli qorakdl qoylari jun uzunligi ipaksimonligi, yaltiroqligi konstitutsiya tiplari.
Abstract. This article examines the silkiness and luster of wool and wool fiber, which is one of the main products of black
Karakul sheep in the northern and southern regions of the Ustyurt coat, and identifies differences in constitutional types,

providing conclusions.

Keywords: Karakul sheep of the Ustyurt plateau are characterized by a silky coat length and a shiny constitutional type.
Annomauyusa. B danHoli cmamve usyueHvl WeaKo8UuCmocms u 61eck wepcmu U wepcmsHo20 80J10KHA, ABNAIOUUXC 0OHUM
U3 OCHOBHbIX NPOJYKMO8 KAPAKYIbCKUX 08€l UePHOU OKPACKU 8 CEBEPHDIX U IONCHBIX PESUOHAX YCMIOPMCKO20 NAbMO, 6bl-

S8JIEHbL pa3iudus N0 munam KOHCcmumyyuu u cdenaHvl 8b1800bl.

Kntouessie cnosa: Kapaxynvckue 08ybl uepHOL OKpAcKu naamo Ycmiopm, O1uHa wepcmu Weakosucmocmo, 6eck munvt

KOHCMumyyuu.

KIRISH

O‘zbekiston Respublikasida qorako’lchilik sohasida turli rang
va rang-barangliklardagi mahsuldor zavod tiplarini yaratishda
salmogli ilmiy tadqiqot ishlari olib borilmogda va shu bilan birga
cho'l hududlarida yashovchi aholining ozig-ovqat xavfsizligi va ish
bilan bandligini ta’minlashga xizmat gilmoqgda. Qoraqalpog‘iston
Respublikasida turli rangdagi qorako‘l qo‘ylarining mahsuldorligini
oshirishda seleksion yo‘nalishdagi tadgiqot ishlari diggatga
sazovor hisoblanib, qorako‘l zotining biologik xususiyatlaridan
kelib chiggan holda, mahsuldorligini oshirishga va tarmoqda yugqori
igtisodiy samaradorlikka erishilmogda. Yangi O‘zbekistonning
2022-2026-yillarga mo'ljallangan taraqgiyotlar strategiyasida
“...32-maqgsad: Chorvachilik mahsulotlari ishlab chigarish
hajmlarini 1,5-2 barobarga oshirish, chorva mollari bosh sonini
ko‘paytirish va mahsuldorligini oshirish bo'yicha yangi loyihalarni
amalga oshirish” vazifalari belgilangan. Ushbu vazifalarni amalga
oshirishda qora rangli gorako'l qo‘ylarining keskin iglim sharoitda
biologik imkoniyatlaridan kelib chiggan holda, konstitutsiya tiplari
bo'yicha mahsuldorlik chegarasini aniglash va qorako'l terisi, jun,
sut va go‘'sht mahsuldorligini oshirish borasidagi tadgiqot ishlarini
olib borish dolzarb hisoblanadi.

tajriba natijalariga ko‘ra, mustahkam tipdagi qo‘zilarda
dag‘al tipidagi qo‘zilarga nisbatan jun qirgim miqgdori ularda jun
tolasi uzunligi hisobidan yuqori bo'lishi ta’'minlanadi. Shuning
uchun qorako‘l qo‘ylarini ko‘paytirishda ularning konstitutsiya
tiplarini e’tiborga olgan holda foydalanishni tavsiya qiladi.
Muallif xulosasiga ko‘ra, bu esa qo‘ylarning jun mahsuldorligini
oshirishning ma’lum darajada imkonini yaratadi.[1]

Guzamoy jun konstitutsional tipiga mansub qo‘chqorlar
avlodning jun mahsuldorligi va gul tiplari bo‘yicha o‘tkazilgan
tadgiqotlar shuni ko‘rsatadiki, qorako‘l qo‘ylarning zot sifatiga
shakllanish jarayoni yangi jun konstitutsiyasi keskin kontinental
cho’l sharoitida yashab qolishini ta’minlovchi asosiy belgi
hisoblanib, qorako’l qo‘ylarning seleksiyada muhim ahamiyatga
ega.[2]

Respublikamizning jun yo‘nalishidagi qo‘y zotini urchitishda
gilinadigan asosiy ishlarning biri yaylovlarda go‘y junini
ifloslantiruvchi o‘simliklarga qarshi kurashish ularni imkon gadar
bartaraf qilish magsadga muvofiqdir. Muallifning fikriga ko‘ra,shu
tariqa jun sifati yuqgoriliga va yuqori navli jun yetishtirish samaraligi
oshadi.[3]

Izlanishlarida qo‘ylarning etologik tiplariga bog'liq holda jun-
tola qoplamining ipaksimonligi va yaltirogligi bo‘yicha statistik
ishonchli bo‘lmagan farglanishlar kuzatilgan. Olingan avlodlarning
33,3-41,7 foizi jun-tolalarining kuchli ipaksimonlik, 37,8-60,0 foizi
kuchli yaltiroglik ko'rsatkichlari bilan xarakterlanishi aniglangan.
Muallif fikriga ko‘ra, go‘ylarining etologik tiplariga bog'‘liq
bo‘lImagan holda yorqin variatsiyadagi rang-barangliklarda jun-
tola sifati o'rta, o'rta variatsiyadagi rang-barangliklarda yuqori, to‘'q
variatsiyali rang-barangliklarda esa pastroq darajada namoyon
bo'lishi kuzatilgan.[4]

Ma’lumotlarida keltirilishicha, qorako‘lchilik zonalaridan
keltirilgan sof zotli gqorako‘l go‘ylarini boshqa turdagi mahalliy
duragaylar bilan chatishtirish orgali 20-25 yil davomida gqorako’l
zoti yaratilgan. Shu tariqa qorako‘l go'ylarining 17 ta yangi gimmatli
rangi yaratildi. Jahon amaliyotida birinchi marta sur bo‘yog‘ining
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yangi turi krimmerning yaratilishi ilmiy yutuq sifatida baholanishi
mumekin. Qora rangli qorako‘l qo‘ylari goplamining o‘zgarishiga bir
gator omillar sabab bo‘ladi. Zotning sofligini saglab golish uchun
zootexnik va seleksionerlar chorva mollarini urchitish uchun iglim
sharoiti, ratsioni va melonogenezni boshgaruvchi genlarning
mitotik faolligini hisobga olishlari kerak.[5]
MATERIALLAR VA USULLAR

Tadgiqotlarni olib borishda qorako’l qo‘zilarining barra teri
xususiyatlarini baholash S.Yu.Yusupov va boshgalarning
“Qorako’Ichilikda naslchilik ishlarini yuritish va qo‘zilarni baholash
(bonitirovka o‘tkazish) bo'yicha qo‘llanma” (2015), sovliglarning
sut mahsuldorligi “BHUNOK uslubi” (1998), sutning kimyoviy
tarkibi “<EKOMILK» elektron apparatida”, go‘sht mahsuldorligi
“GOST R 52843-2007 talablari’, jun mahsuldorligi “GOST-
28491-90 talablari (Butunrossiya chorvachilik ilmiy-tadqigot
instituti uslubi) asosida hamda o‘rtacha arifmetik giymat (X),
uning xatosi (S,), o'zgaruvchanlik koeffitsiyenti (C ) ni aniglash
N.A.Ploxinskiyning “PykoBoacTBo no 6GuomeTpum Ana 300TUXHU-
koB” qo‘llanmasi asosida amalga oshirildi.

NATIJALAR VA MUNOZARA

Qorako’l qo'ylari dag‘al jun mahsulotlari yetishtirish bo‘yicha,
O‘zbekiston respublikasida umumiy jun tayyorlash hajmining 50
foizdan ortig‘ini tashkil giladi. Bugungi kunda dag‘al junga talab
gayta tiklanish sezilmoqda. Jun qayta ishlash sanoatida ushbu
xomashyoga keyingi yillarda talab oshib bormogda. Dag‘al jun
mahsulotlaridan movut gazlamalar, kigiz poyabzal, dag‘al namat,
gilam mahsulotlari ishlab chigarishda keng qgo‘llaniladi. Jun tolasi
uzunligi jun mahsuldorligining migdor va sifatini belgilaydigan
muhim ko‘rsatkichlardan biri hisoblanadi.

Jun tolasi uzunligi, sm

Bizning tadgiqot ishlarimizda girgimga qo‘yilgan qo‘ylarning
turli joylaridan jun namunalari olinib, jun tolasi aniglandi va
ushbu olingan ma’lumotlar 1-jadvalda umumlashtirildi va jadval
ma’lumotlar tahlili shuni anglatadiki, bahorgi girgimdan olingan
jun namunalarida jun tolasining umumiy uzunligi dag‘al tipga
mansub qo‘ylarda 12,5 sm ga teng bo‘lgan bo‘lsa, mustahkam
tipga mansub qo‘ylarda esa ushbu ko‘rsatkich 12,1 sm ni tashkil
qildi (p<0,001). Nozik tipga mansub qo‘y jun namunalarida 11,7
sm-ga teng bo‘ldi, bahorgi girgimdan olingan jun namunalarida
jun tolasining umumiy uzunligi dag‘al tipga mansub qo‘ylarda 12,5
sm-ga teng bo‘lgan bo‘lsa, mustahkam tipga mansub qo‘ylarda
esa ushbu ko‘rsatkich 12,1 sm ni tashkil qildi (p<0,001). Nozik
tipga mansub qo'y jun namunalarida 11,7 sm ga teng bo‘ldi.
Tivit jun tolasi umumiy jun uzunligining dag‘al tipda 75,2 % ni,
mustahkam tipda 76,8 % ni va nozik tipda esa, 74,4 % ni tashkil
qildi (p<0,001). Bunday tendensiya qgorin bo‘limida ham kuzatilib,
umumiy jun tolasi uzunligining shunga mos ravishda 67,6 %; 70,3
% va 71,3 % ga teng bo‘ldi (p<0,001).

Kuzgi jun namunalaridan olingan qgilchiq jun tolasi dag‘al tipga
mansub qo‘ylarda 0,3 %-ga, mustahkam tipga ega qo‘ylarda esa,
0,2 % ga va nozik tipga mansub qo‘y juni namunalarida 0,2 % ga
teng bo'ldi. Olingan ma’lumotlardan shuni xulosa qilish mumkinki,
kuzgi girgimdan olingan jun namunalarida tivit jun tolasi sekin
o‘sishi kuzatilib, umumiy jun uzunligining dag‘al tipga mansub
qilchiq jun tolasida 52,3 %; mustahkam tipda 52,0 % va nozik
tipda 51,3 %-ni tashkil gildi. Bunday tendensiya qorin bo‘limidan
olingan jun tolalarida ham kuzatilib, shunga mos ravishda
53,0 %; 52,7 % va 52,3 % ni tashkil gildi (p<0,001). Xulosa
tarigasida shuni aytish mumkinki, bahorgi jun tolasida yag'rin

1-jadval bo‘limida tivit uzunligi umumiy jun uzunligining
konstitutsiya aro o‘rtacha 74,4-76,8 % ni tashkil

Konstitutsiya tiplari q!lggn bo‘I_sg, kuzg.i j.ur.1da 51’3._5.2’3 % -ni tash!(i!
Namuna Jun tolasi - qildi. Kuzgi junda tivit jun tolasining o'sish tezligi
Jun olingan uzunligi Dag‘al, | Mustahkam, | Nozik, | bahorgi yag‘rin bo‘limidan olingan jun tolasi o'sish
turi o sm n=15 n=15 n=15 | tezligiga nisbatan dag'al tipda 24,2 %, mustahkam
X<+ Sx tipda 24,8 % va nozik tipda 23,1 %-ni tashkil gildi.
Umumiy uzunligi | 12,8+1,1 | 12,30,9 | 11,9+0,7 Kuzgi jun tivit tolasi dagal tipga mansub go'ylar
Yagtrin — — 550 i i) mustahkarq va‘r?02|k tiplarga nlsbat.an o'sish tezligi
bo'limi Tivit uzunligi 6,7+0,4 6,4+0,5 6,1+0,4 | biroz yuqori bo'lib, shunga mos ravishda 0,3 va 0,7

% 523 52,0 513 %-ga ustunlikka ega bo‘ldi (p<0,001).

Kuzgi : = XULOSA
, Umumiy uzunligi | 11,511 | 11,2£1,0 | 10,7£0,9 Tivit jun tolasi umumiy jun uzunligining dag'al
b‘gf’lﬁﬁi Tivituzunligi | 6,1£0,5 | 59804 | 56404 | tipda 75,2 %-ni, mustahkam tipda 76,8 %-ni va
9% 530 527 523 nozik tipda esa, 74,4 %-ni tashkil qildi (p<0,001).
: : : Bunday tendensiya gorin bo‘limida ham kuzatilib,
B Umumiy uzunligi | 12,5£0,7 | 12,1£0,6 | 11,705 | ymumiy jun tolasi uzunligining shunga mos ravishda
ggghﬂﬁ Tivitwzunligi | 94204 | 93+04 | 87403 | 67,6 %:70,3 % va71,3 %-ga teng bo'ldi (p<0,001).
% 759 76.8 744 - Qo y junining asosytgxnolggk I.<o rsatklchlgndan
Bahorgi 2 2 2 biri uning ingichkaligi bo‘lib hisoblanadi. Jun
_ Umumiy uzunligi | 10,8+0,7 10,1+0,6 9,440,5 | tolasining ingichkalik xususiyati gorako‘l go‘ylarining
Qorin Tivit uzunligi 7.320,4 71204 | 6,7+03 | Zot guruhi uchun muhim xususiyat bo'lib, uning
bo‘limi ” e 03 —3 | Vigish qobiliyatini belgilaydi. Jun tolasi ganchalik
° 2 2 ’ ingichkaligi uning sifat ko‘rsatkichlarini belgilaydi.

36-37 betlar.
jurnali. 2018.1-son. 29-30 betlar.

jurnali. 2022. 2-son. 14-15 betlar.

konferensiya materiallari. Samargand, 2019,-51-53 bet.
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BAHORGI MAVSUMDA TUTNING YANGI SELEKSION
NOMERLARI BARGLARINING IPAK QURTLARI PILLA
MAHSULDORLIGIGA TA’SIRINI O‘RGANISH

Valiyev Sayfiddin Tojiddinovich
Ipakcehilik ilmiy-tadqiqot instituti direktori

@ muhammazim81@gmail.com

https://orcid.org/0009-0009-3964-8967

Annotatsiya. Maqolada tutning yangi seleksion nomerlari Nel-21 (Yangi Andijon), Ne2-21, Ne3-21, Ne4-21 va Ne5-21
(Vodiy-1) barglarining O ‘zbekiston-5 duragayi ipak qurti mahsuldorligiga ta’siri tadqiq etilgan. Pila vazni bo ‘yicha eng
yugqori natija Nel-21 (1,95 g) va Ne5-21 (1,91 g) seleksion nomerlarida, pila qobig ‘i vazni bo ‘yicha Ne1-21 (0,43 g) va Ne5-21
(0,45 g), ipakchanlik bo ‘yicha esa Nel-21 (22,8%) seleksion nomerida qayd etildi. Qiyoslovchi Tojikskaya bezsemyannaya
navida mazkur ko ‘rsatkichlar mos ravishda 1,68 g, 0,34 g va 19,6% ni tashkil etdi. Olingan natijalar Nel-21 (Yangi Andijon)
va Ne5-21 (Vodiy-1) seleksion nomlarining xo ‘jalik qimmatli belgilari yuqori bo ‘Igan yangi tut navlarini yaratishda istigbolli
genotiplar sifatida foydalanish mumkinligini ko ‘rsatdi.

Kalit so zlar: tut, tut navi, seleksion nomer, ipak qurti, O ‘zbekiston-5 duragayi, pila vazni, pila qobig ‘i vazni, ipakchanlik,
barg sifati, xo ‘jalik gimmatli belgilar, seleksiya, mahsuldorlik.

Abstract. The article investigates the effect of leaves from new mulberry breeding numbers No. 1-21 (Yangi Andijan), Ne
2-21, Ne 3-21, Ne 4-21 and Ne 5-21 (Vodiy-1) on the productivity of the Uzbekistan-5 hybrid of the silkworm (Bombyx mori
L.). The highest cocoon weight was recorded in silkworms fed with leaves of breeding numbers Nel-21 (1,95 g) and Ne5-21
(1,91 g). Cocoon shell weight reached 0,43 and 0,45 g, respectively, compared with 0,34 g in the control variety. The highest
silk content was observed in Nel-21 (22,8%), while the control variety showed 19,6%. The obtained results indicate that
breeding numbers Nel-21 (Yangi Andijan) and Ne5-21 (Vodiy-1) are promising genotypes for further breeding studies aimed
at developing new mulberry varieties with high economically valuable traits and increased productivity.

Keywords: mulberry, mulberry variety, breeding number, silkworm, Bombyx mori L., Uzbekistan-5 hybrid, cocoon weight,
cocoon shell weight, silk content, leaf quality, economically valuable traits, breeding, productivity.

AnHomauyusa. B cmamve usyueHo 8nusiHue JUCMbes HOBbIX CENEKYUOHHBIX HoMepPos wenkosuybl Nel-21 (SInzu Anduscan),
Ne2-21, Ne3-21, Ne4-21 u Ne5-21 (Boduii-1) na npodykmugHocms mymoeozo wenkonpsada zubpuda Ysbexucmau-5. Hau-
6onee 8bicOKAA MAcca KOKOHAa ommeueHd y cenekyuornozo Homepa Nel-21 -1,95 2 u Ne5-21 -1,91 2. Macca o6onouku Koko-
Ha cocmasuna coomsemcmeenno 0,43 u 0,45 2, mozda xax y konmponsHozo copma dawnmwlii nokasamens cocmasun 0,34 2.
Hau6onvwas wenkonocHocms ommeuena y Nel-21 -22,8%, npu 19,6% y konmponvrozo copma. Ilonyuennwvlie pesyibmamel
ceudemenbCcmayom o nepcnekmueHoOCmu cenekyuoHHbix Homepod Nel-21 (Snzu Andusican) u Ne5-21 (Boduii-1) ons danb-
Heliulezo cenekyUuoHHO020 U3yueHUs U CO30aHUsl HOBbIX 8bICOKONPOJYKIMUBHBIX COPIMOB WENKOBUYbI C 8bICOKUMU XO35LICIMBEHHO
YEHHbIMU NPUSHAKAMU.

Knroueeste cnosa: wenkosuuyd, copm Wenko8uybl, CeNeKYUOHHbIL HoMep, Mymoablli wenkonpsad, zubpud Ysbexucman-5,
macca KOKOHa, macca o6010uKU KOKOHA, WeIKOHOCHOCNb, KaUecmeo JUCMbes, X035UCMBEHHO YeHHble NPU3HAKU, CeleKyus,

npoodykmueHoCHb.

KIRISH

Pillani mahsuldorlik ko’rsatkichi ipak qurtining eng asosiy
xo’jalik ko’rsatkichlaridan biri hisoblanadi. Ishlab chigarishda ipak
qurtining duragay qurtlari parvarishlanadi va ulardan sanoat pillasi
yetishtiriladi. Pillalar sifatli, navli bo’lishi va turli nugsonlardan
holiligi hamda 1 quti qurtdan maksimal darajada pilla hosili olish
uchun eng avval boqilayotgan qurtlar 100% toza duragay qurt
bo’lishi va parvarishlashda agrotexnika goidalariga to’liq rioya
qilish talab etiladi. Shuningdek, pilla vazni og’irroq va qurtlarni
pilla o’rash oldidagi bosh soni gancha ko’p bo’lsa, shuncha ko’p
pilla hosili olish mumkin bo’ladi. Shuni alohida ta’kidlash joizki,
pilla hosildorligini belgilab beradigan omillar biri ichida qurtlarning
asosiy ozugasi bo’lgan navdorligi katta ahamiyat kasb etadi.

Tut ipak qurtlari o’sishi ko’p jihatdan ozuqani sifatga bog’liq.
Ozuqani miqdori va sifati ipak qurtlarni me’yordagi o’lchamdagi
kattalikka yetishini belgilab beradi. Mamlakatimiz viloyatlaridagi
mavjud tutzorlar va yakka gator tut shaklda ekilgan daraxtlarni
asosan erkin changlangan duragay tutga mansub bo’lib, ularning
barg kichik va galinligi yupga. Bu esa tez so’lib goladi.

Seleksiyada fagat yuqori barg hosilini tanlash yetarli emas.
Uning ozuqaviy va biokimyoviy tarkibi ham muhim hisoblanadi.
Urbanek Krajnc va hammualliflar turli tut genotiplari barglarida
ogsil, fenol birikmalari, makro va mikro elementlar migdori sezilarli
farq qilishini aniglagan. Barg tarkibidagi ayrim komponentlar
ipak qurti lichinkalarining o'sishi, pilla massasi va ipak tolasi
ko‘rsatkichlari bilan bog‘liq bo‘lgan. Bu natijalar yangi tut navini
yaratishda barg hosili va sifati ipak qurti mahsuldorligini kompleks
mezonidan foydalanish zarurligini asoslagan [2].

Tut genotiplarining genetik xilma-xilligini aniglash yangi nav
yaratishda muhim bosgich hisoblanadi. Tikader va hammualliflar
25 ta tut genotipining 14 ta morfometrik belgisini o‘rganib,
genotiplar ortasida keng genetik divergensiya mavjudligini
aniglagan. Korrelyatsiya natijalari barg plastinkasi uzunligi, yangi
barg og'irligi, barg maydoni va bir dona barg og‘irligini to‘g‘ridan-
to‘g'ri tanlash uchun samarali belgilar sifatida ko‘rsatgan [1].

O‘zbekiston sharoitida ham tut seleksiyasida yuqori barg
hosili, barg sifati, mahsuldorlik va iglimga moslashuvchanlik
asosiy mezonlardan biri sifatida garalmoqda. Rajabov va
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hammualliflar O‘zbekiston sharoitida tutning yangi seleksion
ragamlarini o‘rganib, ularning shoxlanishi, novda uzunligi,
barg hosili va boshga xo'jalik belgilarini baholagan. Tadgiqot
natijasida ayrim seleksion ragamlar standart navga nisbatan
yuqori barg hosili bilan ajralib turgan. Mualliflar yangi navlarni
yaratishda yuqori mahsuldorlik bilan birga turli hududlarning
iglim sharoitlariga moslashuvchanlikni hisobga olish zarurligini
ta’kidlagan [4].

Bundan tashqari, Rai va hammualliflar subtropik sharoitda oltita
tut navining (C-2038, Tr-23, PPR-1, S-1635, S-146 va G-2) ipak
qurtining vazni, pila hosili, bir dona pila vazni, bir dona pila qobig'i
vazni va ipakchanlikga ta’sirini o’rgangan. Tadgiqotda 5 yoshdagi
qurt vazni, pila hosili, bir dona pila vazni, bir dona pila qobig'i
vazni va ipakchanlik koeffitsiyenti asosiy ko‘rsatkichlar sifatida
olingan. Natijalarga ko‘ra, S-1635 va S-140 (PPR-1) navlari ipak
qurtini dastlabki bosgichda oziglantirish uchun eng magbul navlar
sifatida ajratilgan. Bu tadgiqotda tut navini tanlashda
pila vazni, qobiq vazni va ipakchanlikni ko‘rsatkichlari
muhim ekanligini aniglagan [5].

Vallapu va hammualliflar tut bargining yoshi

markerlari yordamida genetik polimorfizmlar aniglangan va
genotiplar o‘rtasidagi genetik yaqinlik darajalari baholangan.
Bunday yondashuv genetik jihatdan uzoq shakllarni aniglab,
ularni gibridizatsiyada ota-ona sifatida tanlash imkonini beradi
[9].

Tadgigot maqgsadi: Tadgiqotni asosiy magsadi Ne1-21 (Yangi
Andijon), Ne2-21, Ne3-21, Ne4-21 (Vodiy-1), Ne5-21 seleksion
nomlari va giyoslovchi Tojikskaya bezsemyannaya navlarini
barigi bilan parvarishlangan qurtlarni pilla vazni, pilla qobig'i
vazni hamda ipakchanlik kabi xo‘jalik gimmatli belgilari bo'yicha
baholanib, seleksiya uchun eng gimmatli genotiplarni tanlash
ko‘zda tutiladi.

Tadgiqot vazifalari: Bizning tadqiqot ishimizning vazifasi,
sinovdan o‘tayotgan navlikka nomzod seleksion nomerlarni
ipak qurti mahsuldorligiga ta’siri, pila vazni, pila qobig‘i vazni va
ipakchanlik ko'rsatkichlarini aniglashdan iborat.

1-jadval

Seleksion nomerlar barglari bilan parvarishlangan O’zbekiston 5

duragayining pilla mahsuldorligi (2025 y.)

ipak qurtining barcha ko‘rsatkichlariga sezilarli E = | o = - = Ei’ °\°,
ta’sir qgilishini aniglagan. Tadgigotda yumshoq, Seleksi Z S| = o :”_f = 5 '5 S =
o‘rtacha va dag'al barglar bilan oziglantirilgan qurtiar ‘;’l;:e“r’“ T 5 g E| £ ;i - E
tagqoslangan. Yumshoq barglar bilan oziglangan = =|sf| % |8 X e
qurtlarda lichinka vazni 38,82 g, bir dona pila vazni s |&|°7 = “el 8L E
1,94 g, pila gobig‘i vazni 0,37 g, pila qobig‘ining

migdori 19,21%, ni va 10 000 dona qurtni pila hosili n-1 13015831 1,95 129 043 22,0
18,68 kg, ipak tolasi uzunligi 922,33 m va ipak n-2 30 | 57,2 1,91 [132| 046 24,1
tolasi og'irligi 0,28 g bo‘lgan. Dag‘al barglar bilan

oziqlantirilgan variantlarda esa ushbu ko'rsatkichlar Nel-21, n-3 30591 197 |122] 044 22,3
past bo'lgan. Mualliflar bargning yoshi va namligiipak | (Yangi Andijon) [ _ 1,95 0,43 22,8
qurti mahsuldorligini belgilaydigan muhim omillardan X s8X +0,03 £0,003 | 40,405
ekanligini ta’kidlagan [6]. Qiyosl 112,3 126,5 113,1

Kumar., Deepa K.B., Fathima Sadatulla va Kumar nisb., % Pd=0,999 Pd=0,998 | Pd=0,976
tut navining ozugaviyligini baholashda pila gobig'i n-1 30 | 554 1,84 11,7 038 20,6
vaznini oshirish samaradorligidan foydalanishni
taklif gilgan. Mualliflar tut bargining ozugaviy giymati o ] e LA — et i
qurt iste’mol gilgan ozuga migdoriga nisbatan hosil n-3 30 | 53,3 1,78 12,0 0,40 22,4
gilingan pila qobig‘i miqdori orqali baholanishi Ne2-21 —_ 1.80 0,40 21.9
n?umkinllig?r?i ko‘rsatgan..Tadqiqotda V-1_ rjavi yuqor@ XiSx +0,02 +0,005 | +0,634
pila qoblg‘lllshlab chlgans.h gamargdo-rllgllva yaxsh! Qiyosl. 106.,4 117.6 110,6
hazm bo‘lish xususiyati blllan. ajralib, ipak qurti nisb., % Pd=0,966 Pd=0,994 | Pd=0,898
boqish uchunl maqpul nav sifatida bahqlaqgan. I_3u ) 30 | 53.1 177 114 037 209
yondashuv sizdagi tadqgiqotda barg sifati va pila
gobig'‘i vazni o'rtasidagi bog'liglikni asoslash uchun n-2 30 | 54,4 1,81 10,8 0,36 19,9
aynigsa muhim [7].

Samami va boshgalar tomonidan Bombyx Ne 4-21 3 [30)546| 18 |1L7) 038 21,3
mori gibrid liniyalarining Morus alba barglari bilan )?is)? 1168(?1 ig%gg 13)05(9)3
oziglantiriilganda mahsuldorlik va igtisodiy belgilari - 2 2 2
turlicha bo'lishini ko‘rsatgan. Ushbu natija ipak qurti Qiyosl. 104,1 1118 105,6
genotipi bilan bir gatorda tut navining xususiyatlari nisb., % Pd=0,921 Pd=0,957| Pd=0,718
ham pila mahsuldorligini shakllantirishda muhim n-1 30 | 59,3 1,97 13,5 0,46 23,3
ekanligini aniglangan [3]. n2  |30]584] 194 [17.6] 045 232

Potala Harshita Mala va Chandrashekhar tut
daraxtiga organik oziglantirish tizimini go‘llash orqali No5-21, n-3 30| 57,7 1,92 139 041 21,4
olingan barglarning ipak qurti mahsuldorligiga ta’sirini (Vodiy 1) _ 1,91 0,45 22,6
o‘rgangan. Serikultura chigindilaridan tayyorlangan X 48X +0,04 +0,009 +0,610
biodigester suyugligidan foydalanish natijasida Qiyosl. 111,7 132,4 118,2
lichinka vazni, pila vazni, pila qobig‘i vazni va nisb., % Pd=0,998 Pd=0,994 | Pd=0,983
ipakchaqlik oshga-n. Eng y.axshi.variantd.a bir don.a el 30 | 49,5 1,65 9,7 0,32 19.4
pila vazni 1,86 g, pila qobig'i vazni 0,30 g, ipakchanlik
16,60% va qurt bodish samaradorligi 98,28% bo'lgan | . .. n-2 1301503 L67 [102] 034 20,3
ligini ta'kidlagan [8]. bessomyamnaya | 03 |30 [ 516 [ 172 [o8 ] 033 19,1

Molekulyar-genetik tadgigotlar ham tutning . ;

. - L L - (qiyoslovchi) | — 1,68 0,34 19,6
.genetl-k resu.rs-larlnl selgkswa jarayoniga jalb q.I|I.Sh. Xisx £0,03 0,01 +0.812
imkoniyatlarini kengaytirmoqda. 42 ta tut genotipini -
yetti mamlakatdan o‘rgangan tadgigotda ISSR Qiyosl. % 100,0 100,0 100,0
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MATERIALLAR VA USULLAR

limiy tadgiqot ishlari Marhamat tumanidagi “IPAK KO‘CHAT
KLASTER” fermer xo'jaligiga 0’z tadqiqotlarimizda tutning yangi
seleksion nomerlari Ne1-21 (Yangi Andijon), Ne2-21, Ne3-21,
Ne4-21 (Vodiy 1), Ne5-21 seleksion nomerlarini va giyoslovchi
Tadjikskaya bezsemyannaya navilarini barglari bilan tut ipak
qurtini O’zbekiston 5 duragayini 2025-yil bahorgi mavsumda bir xil
gigrotermik sharoitlarda va bir xil migdordagi barglari bilan boqdik.

NATIJALAR VA MUNOZARA

Tut ipak qurtlari o’sishi ko'p jihatdan ozugani sifatga bog’liq.
Ozugani migdori va sifati ipak qurtlarni meyordagi o’'lchamdagi
kattalikka yetishini belgilab beradi. Mamlakatimiz viloyatlaridagi
mavjud tutzorlar va yakka qator tut shaklda ekilgan daraxtlarni
asosan erkin changlangan duragay tutga mansub bo’lib,
ularning barg kichik va qalinligi yupga. Bu esa tez so’lib qoladi.
Shuningdek, seleksionerlar tutning xo‘jalik belgilari, ya'ni yangi
tut navlarini yaratishda va ishlab chigarishga tavsiya gilishda
pilla mahsuldorligiga ta’siri kabi xo’jalik belgilariga alohida e’tibor
garatadilar.

Yuqoridagi fikr va mulohazalardan kelib chigib, biz 0’z
tadqiqotlarimizda tutning yangi seleksion nomerlari bilan
O’zbekiston 5 duragayini 4 ta yangi navlikka nomzod seleksion
nomer va giyoslovchi. Tadjikskaya bessemyannaya navining
barglari bilan 2025-yil bahorgi mavsumda bir xil gigrotermik
sharoitlarda va bir xil migdordagi, faqat turli tut seleksion nomerlari
barglari bilan boqdik. 1-jadvallarda 2025-yil bahor mavsumida
Ipakchilik ilmiy-tadgiqot instituti laboratoriyasida o’tkazilgan qurt
bogish sinovlarida olingan natijalar keltirilgan.

1-jadvaldagi pilla vazni, pilla qobig’i vazni va pillalarni
ipakchanlik (1-rasm) belgilarining ko’rsatkichlari tajribalarda
ishtirok etayotgan seleksion nomerlarda giyoslovchi navdan
sezilarli darajada ustunligini ko’rsatdi. Uch vyillik o’rtacha
ma’lumotlarga asosan O’zbekiston 5 duragayining pilla vazni
va pilla qobig’i vazni hamda ipakchanlik ko’rsatkichlariga
yangi seleksion nomerlar barglari samarali ta’sir ko’rsatganini
ko’rishimiz mumkin. Pilla vazni variantlar boyicha 1,80-1,95 g
ni tashkil etib, eng yuqori natijani Ne1-21 (1,95 g) va Ne5-21
(1,91 g) seleksion nomerlar namoyon etdi. Pilla qobig’i vazni
0,430-0,445 mgga teng bo’ldi va Ne2-21, Ne4-21 nomerlarning
ko’rsatkichlari mos ravishda 0,380 mg va 0,400 mgni tashkil etdi.

Pillalar ipakchanligini tahlil giladigan bo‘lsak, to‘rtta seleksion
nomerning ushbu belgisining ko‘rsatkichlari 20,9-24,1% bo'lib,
giyoslovchi Tadjikskaya bezsemyannaya navida 19,6% ni tashkil
etdi. Shuni alohida qayd etmoq kerakki, pillalar ipakchanligining
bor yo'g‘i 1,0% oshirilishi mamlakat miqyosida millionlab so‘m
igtisodiy samara olib kelishi mumekin.

IPAKCHANLIK, %

ey
ey
SRp—

1-Gistogrammada. Seleksion nomerlar barglari bilan
parvarishlangan qurtlarni ipakchanlik ko’rsatkichi.

Tadjikskaya bessemyannaya
(qiyoslovchi)

NeS-21, (Vodiy 1)

Buning uchun fagat qurtlarni yangi tut navlarining barglari bilan

parvarishlash talab etiladi.
XULOSA

Umuman, olib borilgan tadgigot natijalari Ne1-21 (Yangi
Andijon) va Ne5-21 (Vodiy-1) seleksion nomlarining barglari ipak
qurti mahsuldorligiga eng yugori ijobiy ta’sir ko‘rsatgan. Xususan,
Ne1-21 seleksion nomerida pila vazni va ipakchanlik, Ne5-21 da
esa pila qobig‘i vazni bo'yicha yuqori natijalar olingan. Shuning
uchun mazkur seleksion nomlarni tutning xojalik gimmatli belgilari
yugori bo‘lgan yangi nav sifatida keyingi seleksiya tadqiqotlarida
sinovdan o‘tkazish magsadga muvofiq.

Shu bilan birga, tadgiqgot natijalari tut navining xo‘jalik
giymatini fagat barg hosili bilan emas, balki bargning ipak
qurti mahsuldorligiga ta’siri, pila vazni, pila qobig‘i vazni va
ipakchanlik ko‘rsatkichlari asosida baholash zarurligini ko‘rsatdi.
Bu yondashuv yuqori mahsuldor va igtisodiy jihatdan samarali
tut navlarini yaratish uchun muhim seleksion mezon sifatida
foydalanish tavsiya etiladi.

10.3390/insects13090836.

P 1359-1372. DOI: 10.9734/jabb/2024/v27i81259.
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Annotatsiya. Tadqiqotda zamonaviy avtomatlashtirilgan qurilmalar bilan jihozlangan inkubatoriyalarda tut ipak qurti
duragaylarini parvarishlashning ularning hayotchanligi va kasallanish darajasiga ta’siri o ‘rganildi. 2021-2022-yillarda
to‘rtta duragayda tajriba va qiyoslovchi variantlar natijalari taqqoslandi. Natijalarga ko ‘ra, avtomatlashtirilgan
inkubatoriyada parvarishlangan qurtlarning hayotchanligi yuqori, kasallanish darajasi esa past bo ‘Igan.

Kalit so zlar: tut ipak qurti, duragay, inkubatoriya, avtomatlashtirish, mikroiglim, hayotchanlik, kasallanish.

Abstract. The study examined the effect of modern automated incubators on the viability and disease incidence of mulberry
silkworm hybrids. In 2021-2022, four hybrids were evaluated under experimental and control conditions. The results showed
that automated rearing increased silkworm viability and reduced disease incidence.

Keywords: mulberry silkworm, hybrid, incubator, automation, microclimate, viability, disease incidence.

AnHomayusa. B uccrnedosanuu usyueHo enusHue cOBpeMEeHHbIX a8momMamu3upoBantblx UHKY6amopos Ha HCU3HeChocoo-
HOCMb U 3a6onesaemocms 2ubpudos mymogozo wenkonpsaoa. B 2021-2022 zodax npogedeno cpagHeHue hokasamereti uemol -
pPéx 2ubpudos 8 ONbIMHLIX U KOHMPONLHBIX YCI0BUAX. YCMAHOBNEHO, UMO NPU ABMOMAMUIUPOBAHHOM COOEPHCAHUU HCUSHE-
CNocobHOCMb WENKONPAAa N08bIUAEnCsl, a yPOBeHb 3a001e6aeMOCMU CHUNCAEMCA.

Kniouessie cnosa: mymosuiii wienkonpsd, 2ubpud, unkyéamopus, asmomamu3ayus, MUKPOKAUMAM, HCUSHECNOCOOHOCMb,

3abonesaemocms.

KIRISH

Ipakchilik gishlog xo‘jaligining muhim tarmoglaridan biri
bo'lib, uning samaradorligi, avvalo, ipak qurtlarini agrotexnik
talablar asosida parvarishlash va yuqori hayotchanlikni ta’'min-
lashga bog'lig. Ipak qurtining o'sishi va rivojlanishida qurtxona
mikroiglimi, xususan, harorat, nisbiy namlik, havo almashinuvi va
sanitariya-gigiyena sharoitlari muhim ahamiyat kasb etadi. Ushbu
omillarning me’yorida boshqarilishi qurtlarning nobud bo'lishini
kamauytirib, rivojlanish va pilla hosildorligini oshirishga olib keladi.

O‘zbekiston Respublikasi Prezidentining 2026-yil 6-martdagi
PQ-87-son “Ipakchilik sohasini yangi tizim asosida rivojlantirish
hamda ozuga bazasini mustahkamlashga doir qo‘shimcha
chora-tadbirlar to‘g‘risida’gi garorida ipakchilikda zamonaviy
texnologiyalarni joriy etish, yangi qurtxonalar tashkil etish, ipak
qurtlarini parvarishlash uchun zamonaviy asbob-uskuna va ji-
hozlardan foydalanishni kengaytirish hamda sohada innovatsion
texnologiyalarni rivojlantirishga alohida e’tibor garatilgan. Mazkur
vazifalardan kelib chigib, zamonaviy qurilmalar bilan jihozlangan
qurtxonalarda ipak qurtlarini parvarishlash sharoitlarini ilmiy
jihatdan baholash dolzarb hisoblanadi.

Ipakchilik tarmog‘ida yuqori sifatli va mo‘l pilla yetishtirish,
avvalo, sog‘lom va hayotchan tut ipak qurti urug'larini olish hamda
ularni magbul sharoitlarda jonlantirish va parvarishlashga bog‘lig.
Tut ipak qurti urug‘larini jonlantirish jarayonida harorat, nisbiy
namlik, yorug'lik, havo almashinuvi va boshqga ekologik omillar
muhim ahamiyat kasb etadi. Aynigsa, yoz mavsumida tashqi
mubhit haroratining keskin o‘zgarib turishi ipak qurti embrional
rivojlanishiga va tuxumlarning bir vaqtda jonlanishiga ta’sir gilishi
mumekin. Shuningdek turli xil o‘zgaruvchan harorat ipak qurtlarini
parvarishlash jarayonida uning biologik ya’'ni hayotchanlik va
kasallik foiziga ta’sir giladi.

Qurtxona haroratining bir me’yorda ta’minlamasligi uning
biologik, mahsuldorlik va texnologik ko‘rsatkichlariga ham ta’sir

ko‘rsatadi bu borada bir gator olimlarimiz tomonidan ilmiy ish-
lar olib borilgan bo'lib, jumladan Sh.R.Umarov, A.N.Batirova,
A.Sh.Abdulazizov, X.A.Yalg‘ashevlar, [4] tadgiqotlarida tuxumlar
jonlanishi va qurtlar hayotchanligi giyoslovchi variantga nisbatan
yuqori ko'rsatkichlarga erishganlar. Tajribada jonlanish foizi Go‘zal
zotida 99,7 %, 91,0 % va Marvarid zotida 97,0 %, 92,3 % ni
tashkil qildi. Tajriba variantining giyoslovchi variantidan ustunligi
Go'zal zotida 1,4-1,7 % bo‘lsa, Marvarid zotida 1,4-6,3 % ga teng
bo‘lganligini anigladilar.

U.T.Daniyarov, M.B.Xushmurodov, A.M.Xushbogovlarning
o‘tkazgan tajribalarida takroriy qurt boqish uchun ipak qurtlari
duragaylarini tanlash va bogish agrotexnikasi bo‘yicha tadgiqot-
lar olib borganlar. Takroriy qurt bogish uchun ToshDAU 112 x
O‘zIITI 9 duragaylarning tuxum jonlanishi 89,9 %, qurtlarning
hayotchanligi 94,2 %, pilla og‘irligi 1,57 (gr) pilla qobiq vazni 358
mg, ipakchanligi 22,8 % bo‘lganligini aytib o‘tganlar. [2]

N.A.Axmedov, Sh.R.Umarov, X.A.Yalg‘ashev, M.D.Axmedo-
valar tomonidan tut ipak qurti zot va duragaylari noqulay iglim
sharoitlarida parvarishlaganlar. Tadgiqotda Ipakchi 1 va Ipakchi 2
zotlari hayotchanlik 90,0-92,0 %, pillasining o‘rtacha og‘irligi 2,10
gr, ipakchanligi 22,4-22,7 % ni tashkil gilgan. Ipakchi 1x Ipakchi 2
va Ipakchi 2 x Ipakchi 1 duragaylarida qurtlarning hayotchanligi
90,8-91,3%, pillasining o'rtacha ogfirligi 1,78 gr, ipakchanligi 22,1-
22,6 % migdorida bo‘lganligini e'tirof etadilar. [1]

Olimlar tadgiqotlarida Liniya 500 va Liniya 501 tizimlarining
3 xil sharoitlardagi hayotchanlikni ko‘rsatuvchi belgilari o‘rganil-
gan. Urug’ jonlanishi esa ikkala tizimda 87,8-87,9 %, lichinkalar
hayotchanligi 88,3-91,0 % va kasallanish darajasi 3,3-3,7 % ni
tashkil gilganligini xabar qildilar [3]

MATERIALLAR VA USLUBLAR

Tadgigotlar 2021-2022-yillar davomida olib borilganda dast-
labki material sifatida tut ipak qurtining mahalliy va xorijiy dura-
gaylaridan tanlab olindi. Tajribamizda mahalliy duragaylarimizdan

118 I N°7 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

1-jadval
Tut ipak qurti tuxumlarini bahor mavsumida tajribada qo‘llanilayotgan inkubatoriyada jonlantirilib,
parvarishlangan tut ipak qurti duragaylarini hayotchanlik va kasallik foizlarini aniglash (2021-2022 yy.)
Tajriba variantlarda Qiyoslovchi variantlarda
Duragaylar nomi Yillar hayotchanligi kasallikka chalinishi hayotchanligi kasallikka chalinishi

X+£Sx, % X+Sx, % X+Sx, % X+Sx, %

2021 90,3+0,67 1,2+0,15 86,5+0,35 1,6+0,11

Ipakchi 1 x Ipakchi 2 2022 91,5+0,47 1,3+0,23 87,0+0,80 1,9+0,18

O‘rtacha 91,0£0,57 1,2+0,19 86,7+0,57 1,7+0,14

2021 88,9+1,35 0,8+0,26 83,4+1,87 1,7+0,15

Ipakchi 2 x Ipakehi 1 2022 92,3+0,95 1,940,26 89,0+0,84 2,240,26

O‘rtacha 90,6+1,15 1,3+0,26 86,2+1,35 1,9+0,20

2021 88,8+0,92 1,3+£0,26 86,8+0,39 1,8+0,26

BIUALIONE 2022 91,7+1,16 2,0:0,24 88,0+0,92 2,310,13
(xorij duragayi)

O‘rtacha 90,2+1,04 1,6+0,25 87,4+0,65 2,0+0,19

_ 2021 90,2+0,87 1,8+0,38 86,0+0,36 2,2+0,26

HZOIE S ETG 2022 90,10,35 1,7+0,23 88,540,58 2,4+0,14
(xorij duragayi)

O‘rtacha 90,1+0,61 1,7+0,30 87,2+0,47 2,3+0,20

“Ipakchi 1 x Ipakchi 27, “Ipakchi 2 x Ipakchi 17, xorijiy “HUATONG”
hamda “Jingsong x Haoyue” duragaylaridan foydalanildi. Ushbu
foydalanilgan tut ipak qurtlaridan 250 donadan uch qaytarilishda
olindi, tajriba variantida avtomatlashtiriigan zamonaviy qurilmalar
bilan jihozlangan va giyoslovchi variantlardagi oddiy inkubatori-
yalarda jonlantirilib, parvarishlanganda xona harorati va nisbiy
namligi, ozuga miqdori, qurt bogish maydoni me’yorida bo‘lgan
sharoitda parvarishlash jarayoni amalga oshirildi.
NATIJALAR VA MUNOZARA

Tajriba variantida ishlab chigarish sharoitida avtomatlashtiril-
gan zamonaviy qurilmalar bilan jihozlangan inkubatoriyada
jonlantirilib parvarishlash jarayonlari olib borildi. Inkubatoriya
namligini bir xil rejimda avtomatik boshqgaruv tizimiga ega quril-
malar yordamida harorati esa qozonxonadagi gaz yordamida
isitilib, uning bosimini bir me’yorda boshgaradigan gaz yondirgichi
(gorelkasi) yordamida me’yoriy darajadan keskin ko‘tarilib, yoki
tushib ketmasligi avtomatik nazorat qilinib turildi. Tajriba variantla-
rida jonlanib chiggan qurtlarni birinchi yoshidan boshlab, pilla
o‘rab bo'lish jarayonigacha bir me’yorda oziglantirilib parvarishlan-
di. Shu bilan bir gatorda avtomatlashtirilgan qurilmalar yordamida
parvarishlangan ipak qurtlarining hayotchanligi va kasallik foizi
kabi ko‘rsatkichlari aniglandi.

Qiyoslovchi variantlarda mahalliy mutaxassislar tomonidan
go'llanilib kelinayotgan usulda inkubatoriya harorati inson qo'l
mehnati yordamida isitish pechlari bilan isitildi, namligi esa xona
pollarini nam choyshab bilan namlantirish chelaklarga suv qo‘yish
va suv sepish yo'li bilan nazorat qilinib, ipak qurtlari parvarishlandi.

Tadqigotlarimiz natijasiga ko‘ra avtomatlashtirilgan qurilmalar
bilan jihozlangan inkubatoriyada va giyoslovchi oddiy inkubatori-
yada jonlantirilib, parvarishlangan ipak qurtlarining hayotchanligi
va kasallik foizi kabi ko‘rsatkichlari o‘rtasidagi farglar giyosiy tahlil
qgilinganligi to‘g‘risidagi ma’lumotlar 1-jadvalda ko‘rsatib o‘tilgan.

Yuqoridagi jadvalda keltirilgan ma’lumotlardan ko'rinib turibdiki,

ipak qurti duragaylarini avtomatlashtirilgan zamonaviy qurilmalar
bilan jihozlangan inkubatoriyada jonlantirilib, parvarishlangan ipak
qurtlarining hayotchanlik ko‘rsatkichlari va kasallikka chalinishi
kabi ko‘rsatkichlar olingan. Biz tajribalarimizni 2021-2022-yillar
davomida olib borilganda olingan natijalar bo'yicha 2 yillik o‘rta-
chasini tahlil giladigan bo‘lsak, ipak qurti duragaylarini hayotchan-
lik ko'rsatkichlari tajriba variantlarida quyidagi “Ipakchi 1 x Ipakchi
2” duragayida 91,0 %, “Ipakchi 2 x Ipakchi 1” duragayida 90,6 %,
“HUATONG” duragayida 90,2 %, “Jingsong x Haoyue” duragayida
90,1 % ni tashkil gilgan bo‘lsa, shu duragaylarning kasallik foizi
esa aksincha “Ipakchi 1 x Ipakchi 2” duragayida 1,2 %, “Ipakchi
2 x Ipakchi 1” duragayida 1,3 %, “HUATONG” duragayida 1,6 %
va “Jingsong x Haoyue” duragayida 1,7 % ni tashkil etdi.

Ipak qurti duragaylarini mahalliy mutaxassislar tomonidan
qo'llanilib, kelinayotgan giyoslovchi variantlarda oddiy inkuba-
toriyada jonlantirilib, parvarishlangan ipak qurtlarini shu ko‘rsat-
kichlari bo'yicha “Ipakchi 1 x Ipakchi 2” duragayda 86,7 %, “Ipakchi
2 x Ipakchi 1” duragayida 86,2 %, “HUATONG” duragayida 87,4
% hamda “Jingsong x Haoyue” duragayida 87,2 % ni tashkil
etgan bo'lsa, kasallikka chalinish foizi esa “Ipakchi 1 x Ipakchi
2” duragayda 1,7 %, “Ipakchi 2 x Ipakchi 1” duragayda 1,9 %,
“HUATONG” duragayda 2,0 %, va “Jingsong x Haoyue” dura-
gayida 2,3 % tashkil qildi.

XULOSA

Duragaylarning biologik ko‘rsatkichlari, jumladan, ipak
qurtlarning hayotchanligi, lichinka davrining davomiyligi, pilla
o‘rashga kirish muddati va pilla hosil gilish darajasi ularning
biologik xususiyatlarini baholash uchun asosiy mezonlar sifatida
foydalanilishi mumekin. Tajriba natijalarini davom ettirish orqali turli
duragaylarning biologik ko‘rsatkichlarini o'zaro taqqoslash, eng
yugori hayotchanlik va mahsuldorlikka ega bo‘lgan duragaylarni
aniglash hamda inkubatoriyada avtomatlashtiriigan boshgaruv
tizimlaridan foydalanish samaradorligini baholash mumkin.

37-40-b.
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TYNPOK Y3AHIIN MATUCTPAN KAHANNAPOAH BYNAQOUTAH
OUNBbTPALUUA XUCOBNAPUTA BAFULLNTAHTAH UNTMUIA-
TAOKUKOT ULULNNAPUHUHT TAXITUIN

CapgueB YmuaxoH AbaycamagoBuy
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Wppuraumsi Ba cyB Myammonapy UIMUA-TaaKUKOT MHCTUTYTU
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Annomayusa. Mazucmpan kauwainapda 3pkun unvmpayus wapoumuda urbmpayus oKumaapuHu xucobnaur xamoa
Jumnawnzawn unsmpayus wapoumuda guismpayus OKUMAAPUHUHZ 2u0pasiuk Xucoonapu 6ytiuua uamuti madkuxkom uwid-
punu onub Gopuw xamoa kananddazu Guibmpayus oKUM MUKOOPUHU AHUK XUCOONAWHUH2Z 2u0pasuK MOOeIapuUHU apamuuu
Myxum easugpanapdar 6up xucobnranadu.

Kanum cysnap: ¢unvmpayusa kospguyuenmu, mazucmpan Kaman, 2udpaiuk mooei, OKUMU mesiuau, cy8 cap@u, cys
camxu, ¢potidanu uw ko3¢puyueHmu, Hanop zpaduexmu, cy8 ymkasuul Koapguyuenmu, KUHEMAMUK ENUUIKOKAUU.

Abstract. Conducting scientific research on calculating seepage flows in main canals under free filtration conditions,
as well as performing hydraulic calculations of seepage flows under confined filtration conditions, and creating hydraulic
models for the accurate calculation of seepage flow rates in canals are among the key tasks.

Keywords: filtration coefficient, main canal, hydraulic model, flow velocity, water discharge, water level, coefficient of
performance, hydraulic gradient, conveyance coefficient, kinematic viscosity.

Annomayusa. O0Holl u3 eaxcHolx 3a0au A619emcs NPosedeHuUe HAyUHO-UCCed08aAMeNbCKUX pabom no pacuémy puivmpa-
YUOHHBIX NOMOKOB8 8 MAZUCMPATIbHBIX KAHANAX 8 YCI08USAX CB0600HOU (punbmpayuul, 8binoaHeHUe 2u0PasIuuecKux pacuémos
(hunbmpayuoHHbIX NOMOKO8 8 YCN08UIX NOONOPHOL punbmpayuu, a maxdice co3oanue 2udpasauueckux mooeneti 0Jis mouHo-
20 onpedenenus 00BEMa GuUILMPAYUOHHO20 NOMOKA 8 KAHAe.

Knrouessle cnosa: xoapuyuenm urompayuu, mMazucmpaibhslli KaHal, 2udpasiuueckdas modeib, CKOpoCnb NOmokd,
pacxod 800bl, yposeHb 800bl, KO duyuenm none3Hozo delicmeus, HANOPHbIL 2paduenm, Koagpguyuenm eodonpoHuyae-

Mocmu, KuHemamuueckdas es13K0Chnib.

KUPULL

Mnmuin-TagkuKoT uwnapuy xamaa amanvétaarv Taxpubanap-
ra Kypa ep y3aHnu maructpan KaHannapga TPaHCnopTMpOoBKa
KUNMHaguraH cyB OKMMUHUHT 30-35 chomsu apkuH Gapkapop
cunsTpaumsa kypuHnwmuaa 6exynara capd 6ynaan. Mupunk
KaHannap katTa y3yHnukka ara 6ynrannuru cababnu, Typnv To-
Mororvik, reonoruK, IMaporeonorvk Ba MenmopaTve XyayanapaaH
yTaau. ABbHU KaHannapHWHr 6Up KMCMK KyMunraH (Bblemka)
ApUM KyMUnraH (Hacein) yyactkanapra ara 6ynaan. KaHanHuHr
ywby y4actkanapv Typnv ropusoHTAary Cu3oT cyBrnapu bunax
rMopaBnuk OOFMUKNMKKA ara 6ynaau.

KanannappaH 6ynaguran spkuH Gapkapop cdunsrpaumsiga
KaHangarm CyB OKMMUHWHI unbTpauusara KeTaguraH KUCMu
KaHan TabCcup MaWgoHWAarn XyayaHWHr rmaporeonorvk Ba
MenuopaTvB LwapouTnapura Typnvm TabCUPUHK KypcaTaau.
NnMuin TagkukOT vwinapura Kypa KaHanmHWHT KYMunraH Ba
APVMM KYMWUAraH yyacTkanapu Tabcup 30Hacmaa cusoT CyB-
napwu catxy 2,5-25 meTpraya 4yKypnvkaa Oynuimn MyMKuH.
Cusot cyenapu catxy 15 meTpaaH nactaga onnawraH 6ynca
KaHangaH apkuH dunbTpaunsa 3 6epagun. [emak, apkuH
uneTpaums WwapomTnaa unstTpaums okMMIapuHu xmucobnaru
acocaH H.H.Maenosckuit, B.B.BegepHukos, A.H.KocTakos,
C.®.ABepbsHoB, KO.M.KocnueHko kabu onumnapHuHr xucobnatu
ycynnapugaH cdongananunagu. Arapaa ouMnandrad gunsrpaums
WwaponTtnaa unsTpaums OKMMIapUHUHT rmapaeBnvk xucobnapu
acocaH C.®.AsepbsHoB, H.H.BepuruH, A.A.OneiHnknapHuHr
ycynybnapw épaammaa amanra owwvpunagun. Ywby ycynnap
Mebepun Xyxokatnapra kuputunrad 6ynun6, amanvétgarv unb-
Tpauusi MmacananapHUHI rmapasnvk xmcobw gespnu ywby ycyn
Ba ycnybnap épaamupa amanra owwupunagv| 1,2,3,4].

[emak, nppurauus kaHannapugaH pyv 6epaguran dunsrpa-
LM OKUMMapy 3pKUH (OUMnaHmaraH) Ba AuMmnaHraH 6ynuim

MYMKWH 3KaH. Arapfa vppvraums kaHanuaaH punstpaumsnaHa-
€TraH OKVUM rpyHT cyBnapu bunax TyTawmaiauraH 6ynca, ywoy
X0nAaa apKkuH chunstpaums pyn 6epaam (1-pacm).

=]

1-pacm. Uppuraumsa kaHanuaaH ounsTpauymanaHaéTraH
OKMM rpyHT cyBnapu 6unaH TyTtawmangurat oynca,
y xonpa 3pkuH omnsrpauus
Arapaa kaHan Tabcup 30Hacupa cu3oT CyBnapw catxuaaH
6anaHpgaa 6ynagurax 6ynca, y xonga guMnadrad punsrpaums
BYXyAra kenaam (2-pacm).

E B E

2-pacm. KaHan Tabcup 3oHacvaa cu3oT CyBrapu catxu
6anaHppa 6ynca, y xonaa gMMnaHrad unsrpaums
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Bekapop dunsTpauus, CyB okumu Tesnuru, dunstpauns
captv Ba CU30T CyBnapu CaTXUHUHI KECKUH y3rapuiiyn 6unaH
6oFNMK xonaa KaHamHWHE 3KcnnyaTaumsra TONWUpUraH unk
Aaspnapuvia Byxyara kenagm.

KaHan y30k BaKT akcnnyatauus KUMHraHaaH CyHr CyB OKUMK
Tesnurn, gunetTpauus capdu Ba CM30T CyBnapu CaTXUHWUHT
y3rapuLum BakTra HucbaTtaH KoHcTaHTa 6ynagu. Ywby wapout-
farn punetpaums 6apkapop vnsTpaumnsaHn aHrnaTagu.

KananpgaH 6ynaguraH makcuman cunbsTpaums, kaHangaru
CYB CaTXMHWHI MakcuMman KypcaTkuunapura nponopunoHan
waknga y3rapagu. [demak, kaHangaH 6ynaguvrad punsrpaums
OKMMU XaM KaHanaary cyB caTxura Xxam CU3oT CyBnapm catxura
60FNMK 9KaH. OPKMH hunsTpaumsaa KkaHanaaH dunstpaumsra
CYB NYKOTUNWLLW AUMNaHraH dounstpauusra HucbataH 6up Heva
6apobap katTta 6ynagw.

dunbTpauna OKMMMAPUHWUHT TMAPaBNUK xucobnapwu
H.H.Masnosckun, A.H.Kotakos, B.K.Pusenkamnd,
B.B.BenepHukos, H.H.Bepurun, A.A.OnenHuk, ®.A.ABepbsiHOB,
l0.M.Kocuuenko, O.A.baeB, A.B.EpemeeB, A.10.lMapbys,
A.lbanamup3aes Ba X.K. Kaby ONMMMAPHWHE MLINapuaa AxLwm
ypranunraH. InMni-tagkukoT HaTuxanapu acocuga uwnab
YMKUIraH xmcobnall ycynnapu Ba yernybnapu Mbepui Xyxokar Ba
MWNAWK cTaHaapTnapaa kabyn kunudrad [1,2,3,4,5,7,8] .

TagkUKOT MLUIMMU3HUHT Makcaj Ba BasudpanapugaH kenub
YMKKaH xornga lokopuaa KenTupuiraH onumnapHuHr 6asan 6up
ycny6 Ba ycynnapuHmu TaxnunuHyi amanra owmpamma.

Matepunan Ba ycny6nap. ®unstpauus xucobnapm acocaH
Japcy KoHyHUSTM acocuaa mwnab vukunrad ycyn Ba ycnybnap
opkanu amanra owmpunagu.

Hapcu koHyHn 6up Bupnuk macodaga Hanop rpagueHTUHM
XapaKTeprioB4u kynuaary ndoaa opkanu n3oxnaHagn:

U k K aH
o =koJ TS

By epaa: UCb — (hunbTpaLMA OKUMWMHUHT YpTaya Te3nuru, M/CyT;
k - rpyHTHVlHr uneTpaumsa koadduumMeHTn, M/cyT

J= _d_ - UnbTPaLUS rpaaueHTy
Qp = kg - L (b + 2heVI+m2) (1)

By epaa: [ — kaHan y4acTkacu y3yHnuru, m
Qp=ko 1(B+2hy)  (2)
B =b+ 2mh, (3)

Qp =kg-1-u(B+2hy) (4)

by epga: u - h% - HucbaTtra 60FnnK K03 DULNEHT

Qq,:kq,-l - u(B + Ah) (5)
By epga: A- = - m Hucbat Ba ra 6ofFnuK koachbpnuUmMeHT
h - 6anaH,qnv|K M, Kyinaaru ndoga opkanu aHuknaHaau:
h = hy + ahy

By epga: a=0,75+1,0 guanasoHaa ysrapyBin KOS OULIMEHT,

h, - cyBHUHT Kanunnapnap 6yinya KyTapunuil 6anaHanmrm, M.

By epga: A - ounsTpaums okmMnapu YM3uknapuHu HoCUMMe-
TPUK KOMNALUMLLIMHWN XapaKTeprioByn KO3 rLMEHT,

U - Ko3chmumeHT Kymaaru ndoga opkanu Tonnd onnHaau:

- 1-—" 1 (6)
= D(1+%)3

1
n 1’5(”%)

(6) ncpopaparn napametp Kywvaaru xapsangaH Tonunb
onunHagu:

m 1 1,5 2
D 0,354 0,205 0,131
h
?":0 Qo = 2ky - B Qp =7,0Q0 (7)

Qp = ko LB +27 ho/1+m?)

By epaa: y - TysaTyBum Koaq)(bmumeHT_

Qo =k.-(B+ Ah)
By epma: k. - cyB yTkasuw koadhuumeHTu, m/cyT

Qp = ke 1-1-y(B+ 2hy)
Qp =kc 1-y; (B+2hg) (®
h=hy + 0,3 hy, M3/cyT
Qy = K¢ '1[1 + (0,5 -%)] - (B+2hy) (1.9)

by epga: Y1 = 1+0,5 h—Bk ~1+ 1,6%

Y
Q(]),L[HM = 2k(]>(H0 - TO) ’ T)“rpa "B L_

by epaa: QWM — AUMIIaHran dunstpaumuagarv dpunstpaums
capdum,
H,- T, — cu13oT cysnapu catxura HucbaTaH kaHangjaru cys

OKVUMM caTxu, M.
Ty, = 0,5(Hy — Tp) + T4 + oy hy — cusot cysnapurm
ypTaya 6anaHanuru, m.
a,=0,3 KOSS*)(*)VILI,VIGHT, B - Ty3aTyBuu Koeqaq)mumeHT
L, - Tabuunin GoTUKNnK ékn ApeHaxrada 6ynraH macoda, M.
1

20170, 1

=—= 0 ===z oz =
ajta, ’ 1+Typ: ﬁl 1+ Typ %
By epaa: A,-a, koathurumeHT Byimnua xmcobnu Tonunagurad
KO3 PULIMEHT.

By epga: =const;
X, - XyIinaHraH nepumerp:
=(S,+0,5b,)/ T
A,-a, - KoapduumeHT Gyinda Tonmnaaumrad xucobuit napa-
meTp:

A, =147lg
sin(%)
By epaa: x,=(S,*+0,5b,)/ Typ
2B1 B2 _ 1
B - B,+B’ By = 14Ty (B+1) /Ly’

B, = 1
27 14Ty, (BHA/LY
By eppaa: 56— napamemp Kytudazu ughoda opkasiu monunadu:

1
B=1471'1g——— (12)
sin —— T[B
Ty,

[, - napameTtp Kynngarn ngogagaH tonunagu:
o, =1471- 1g

nTl)

[, - napameTp aca Kyinpaaru uchoaa opkanu Tonunaau:
fz = 1471+ 1g ).

2 Tf’p

By epga: Q31> — OvMMnaHraH unsTpaums waponTtuaa dusb-
Tpaums capdwm,
Ah=H (T +A).

XYNOCA

Tynpok y3aHnu maructpan KaHannapgaH 6ynaguraH SpKuH
Gapkapop unbTpauus xucobnapura baFuwnaHraH UNMuin-
TaAKUKOT WLLNaPUHUHT Taxnunu Gaxapunrad. AnMuid-Tagkukot
HaTwkanapu acocuga vwnab yukunrad xucobnawl ycynnapu
Ba ycny6rnapu Mbepuin XyxokaT Ba MUANWUA cTaHaapTnapza
kabyn kunuHraH. Ly 6unaH 6up katopaa 6ekapop dunsTpaums
OKUMIaPUHUHT MMAPaBIVK XMcobrnapuHu amanra oumpuLL Maca-
nanapv etapnuya ypraHunmarat.
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"Irrigatsiya va suv muammolari iimiy-tadqgiqot instituti Qashgadaryo mintagaviy markazi
?Irrigatsiya va suv muammolari ilmiy-tadgiqot instituti

Annotatsiya. Mazkur maqolada Qarshi magistral kanali trassasi bo ‘ylab himoya o ‘rmon mintaqalarini loyihalashtirishning
ilmiy-amaliy asoslari ko ‘rib chigilgan. Tadgiqot ko ‘p yillik kuzatuv ma’lumotlariga asoslangan holda, kanal trassasi bo ‘ylab
shamol rejimi, tuproq-relyef sharoitlari tahlil gilingan va shu asosda 10 qatorli, shamolni qisman o ‘tkazadigan ammo
o ‘tkazuvchan konstruksiyali o ‘rmon mintaqalarining optimal sxemasi taklif etilgan.

Kalit so ‘zlar: himoya o ‘rmon mintaqalari, magistral kanal, shamol erroziyasi, biologik drenaaj, agromelioratsiya, Qarshi
choli.

Abstract. This article examines the scientific and practical foundations for designing protective forest belts along the
Karshi main canal route. Based on long-term observation data, the wind regime and soil-relief conditions along the canal
route were analyzed. Consequently, an optimal scheme of 10-row forest belts with a semi-permeable (blown-through) structure
was proposed.

Keywords: protective forest belts, main canal, wind erosion, biological drainage, agromelioration, Karshi steppe.

Annomauus. B dannoli cmamee paccmompensl HaAyuHO-Npakmuieckue 0CHO8bl NPOEKMUPOBAHUS. 3AUJUMHbIX IECHBIX NO-
noc 8donb mpaccol Kapwiunckozo mazucmpanstozo kanana. Ha ocnoee muozonemmux 0anHulx HabniodeHutl npoaHanusupo-
8AHbI BEMPOBOL PEHCUM, NOUBEHHO-PENbEDHDIE YCTI08US 800Mb MPACCHI KAHAAA, U HA IMOU OCHO8E NPEIIOHCEHA ONMUMAITb-
Has cxema 10-psadusbix necononoc npodysaemoli KOHCMpYKYuu.

Kntouesvle cnoea: 3aujumnule nechvle NONOCHL, MAUCMPANbHbBLU KAHAT, 6eMPO8aAs 3p03usl, OUON02UYeCKUL OpeHaxMc, azpo-
menuopayus, Kapwunckas cmeno.
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KIRISH

Qurg‘oqchil va yarim qurg‘oqchil mintagalardagi yirik sug‘orish
kanallari doimiy ravishda kuchli shamol ta’siriga, suv yuzasidan
intensiv bug'‘lanishga va shamol eroziyasi mahsulotlari bilan to'lib
qolish xavfiga uchraydi. Bu muammo, xususan, O‘rta Osiyoning
cho’l mintaqalarida joylashgan Qarshi magistral kanali misolida
yaqgol namoyon bo‘ladi, bunda yozgi davrda shamol tezligi 20
m/sek gacha yetishi mumkin. [2, 9,]

Yirik kanallar bo‘ylab himoya o‘rmon mintagalarini barpo etish
jahon amaliyotida sinovdan o‘tgan, yuqori samarali agromeliorativ
tadbir hisoblanadi. [1,]

O‘rmon mintagalari bir necha funksiyani bajaradi:

- shamolning dinamik kuchini susaytirish va shu orqali suv
yuzasidan bug‘lanishni kamaytirish;

- to'lgin urilishini pasaytirish;

- tutash hududlar uchun biologik drenaj vazifasini bajarish;

- kanalni qum va chang bilan to‘lib golishidan himoya qilish;

- go'shimcha yog‘och mahsuloti ishlab chigarish.

Qarshi magistral kanali trassasi bo'ylab mavjud shamol rejimi,
tuprog-gidrogeologik sharoitlarni hisobga olgan holda, himoya
o‘rmon mintagalarining optimal konstruksiyasi, navlar assortimenti
va joylashuv sxemasini ilmiy asoslash, shuningdek ularning
igtisodiy samaradorligini baholashdir.

MATERIALLAR VA USLUBLAR

Qarshi magistral kanalining ishchi gismi trassasi (PK 144 dan
PK 1197 gacha, umumiy uzunligi taxminan 106 km), jumladan,
beshta ekspluatatsiya uchastkasiga bo‘lingan:

l-uchastka (Qarshi I-bo‘lim, PK 144 - 317);

ll-uchastka (Qarshi lI-bo‘lim, PK 317 - 565);

Ill-uchastka (Qarshi lll-bo’lim, PK 565 - 792);

IV-uchastka (Qarshi IV-bo'lim, PK 792 - 891);

V-uchastka (Qarshi V-bo'lim, PK 891 - 1197).

Klimatik sharoitlarni xarakterlash uchun Qarshi meteo-
stansiyasining ko‘p yillik kuzatuv ma’lumotlari go‘llanilgan.
Shamol yo‘nalishi va tezligining oylik takrorlanish foizlari bo‘yicha
hisoblangan va vegetatsiya davri (V-IX oylar) uchun o'rtacha
giymatlar aniglangan. [13]

Tuprog-relyef sharoitlarini baholash uchun trassa bo‘ylab dala
tekshiruvlari va kartografik materiallar tahlili go‘llanilgan, natijada
trassa ikki asosiy tipik uchastkaga ajratilgan. [9]

O‘rmon mintagalarining samarali himoya radiusi quyidagi
empirik bog‘lanish asosida hisoblangan:

L=(5=7)xH (1)

bu yerda L - samarali himoya masofasi (m), H - o'rmon
mintaqgasining balandligi (m). Bu formula shamolni gisman
o‘tkazadigan, ammo o‘tkazuvchan konstruksiyali mintagalar
uchun amal giladi, bunda mintagadan chigishda shamol ogimi
tezligi 50-60% ga kamayadi.

Loyihaning iqtisodiy samaradorligi ekinlarni yaratish va
parvarish qilish xarajatlarini (tannarx) va 30 yillik davrda
olinadigan yog‘och mahsulotining giymatini solishtirish orgali
baholangan. Yog‘och hajmining yillik o'sishi nav tarkibiga asosan
o‘rtacha 20 m3/ga deb gabul gilingan. [5, 10]

NATIJALAR VA MUNOZARA

Tahlil natijalariga ko‘ra, sovuq davrda (oktyabr-aprel) Qarshi

cho'lida esadigan shamollari ustunlik giladi (o‘rtacha tezligi 2-3

m/sek), yoz oylarida esa shimoliy yo‘nalishdagi shamollar (Sh,
ShSh = jami 22-86%) 3-4 m/sek o'rtacha tezlik bilan ustunlik qgiladi.
1-jadvalda issiq davr uchun shamollarning oylik takrorlanish foizi
va o‘rtacha tezligi keltirilgan. [13]

1-jadval.
Issiq davrda (V-IX oylar) shamollarning rumblar bo‘yicha
takrorlanishi (%) va o‘rtacha tezligi (m/sek)

Oy Sh [ShSh| Sh [JSh| J [JG¢| G* [ShG*
% 17 18 19456 /|11] 20
VI 30| BB 21]2]8] 31
VIl s [ 811 ]2 35
VI 29 10 w2222 ]u] 31
X 4|l 222146 12] 28
Ot tezlik, m/s | 3,7 | 2,6 | 27354438 (34| 3,6

Hisob-kitoblar shuni ko'rsatdiki, kanal trassasi bilan shamol
yo'nalishi 30-35% hollarda mos keladi, gqolgan 65-70% hollarda
- jumladan ustun sharq yo‘nalishidagi shamollarda - o‘rmon
mintagalari ularning zararli ta’sirini sezilarli darajada kamaytiradi.
Yiliga 20 m/sek gacha yetuvchi kuchli shamollar soni 10 tagacha
bo'lib, ulardan 4-5 kuni vegetatsiya davriga to‘g‘ri keladi.

Sh

1-rasm. Issiq davr uchun o‘rtacha shamol gulchambari, %

Aerodinamik hisob-kitoblarga ko‘ra, shamolni gisman
o‘tkazadigan, ammo o‘tkazuvchan konstruksiyali o‘rmon
mintagasidan chigishda shamol oqimi tezligi 50-60% ga
kamayadi, samarali himoya ta’siri esa mintaga balandligidan 5-7
marta katta masofaga (H=15 m da - 80-110 m) tarqaladi. Kanal
ustidagi garama-qarshi mintaqalar orasidagi masofa 60-80 m ni
tashkil etgani uchun, mintagalar 15 m balandlikka yetganda kanal

yuzasi to'lig himoyalanadi (4-rasm).

Tanlangan daraxt navi (Bolle teragi, oq akatsiya, patsimon
shoxli qarag‘ay, gleditsiya, oq tol, Pensilvaniya kuli, Yaponiya
soforasi, to‘q sariqg maklyura, ingichka bargli jiyda) qurg‘oqchilikka,
shamolga va sho‘rga chidamlilik, tez o'sish va kamida 15 m
balandlikka erishish mezonlari bo‘yicha tanlangan. Qatorlar
orasidagi masofa 2,5 m, gatorda - 1 m gilib gabul qilingan, bu 1
gektarga 4000 ekish joyini ta’minlaydi. [5, 10, 12]

2-jadval.
Ekspluatatsiya uchastkalari bo‘yicha o‘rmon ekinlarining uzunligi va maydoni !
Ekspluatatsiya uchastkasi Chegara (pk) Uzunligi, km Maydon (chap), ga Maydon (o‘ng), ga
I - Qarshi I-bo‘lim PK 144-317 17,3 37,3 37,3
II - Qarshi II-bo‘lim PK 317-565 248 53,5 53,5
1T — Qarshi ITI-bo‘lim PK 565-792 22,7 48,9 48,9
IV — Qarshi IV-bo‘lim PK 792-891 9,9 21,3 21,3
V — Qarshi V-bo‘lim PK 891-1197 30,6 65,9 65,9
Jami PK 144-1197 106 227,0 227,0
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K 5 5 Gl Gl K s S Gl Gl
2-rasm. Kanal bo‘ylab 10 gatorli o‘rmon mintagasining
ko‘ndalang kesim sxemasi

2-jadvalda ekspluatatsiya uchastkalari bo‘yicha o‘rmon
ekinlarining uzunligi va maydoni keltirilgan. Umumiy hisobda kanal
bo'ylab 454 ga maydon (kanalning ikki tomonidan jami) o‘rmon
ekinlari uchun ajratilgan.

150 1318
m
= 107 g7g
5 100 74,6
N
= . -
=
[T,
m |-Qarshil-bo'lm  mll-0arshill-bo'lim —Qarshilll-bo'lim

V-CarshilV-bo'limmV —QarshiV-ba'lim

3-rasm. Ekspluatatsiya uchastkalari bo‘yicha o‘rmon
ekinlari maydoni

Ekish materialiga umumiy ehtiyoj - ta’mirlash uchun 20%
zaxira bilan - 2174,4 ming dona ni tashkil etadi. Parvarish va
go‘riglash ishlarini ta’'minlash uchun jami 9 nafar doimiy va 53
nafar mavsumiy xodim, shuningdek 7 birlik texnika (traktorlar,
nasos qurilmalari, purkagichlar) zarur bo‘ladi.

454 ga maydondagi o‘rmon ekinlarini yaratish va 5 vyillik
parvarish xarajatlarini o'z ichiga oladi. Yog‘ochning o‘rtacha yillik
o'sishi 20 m3/ga deb baholanganda, umumiy 454 ga maydondan
yiliga taxminan 9 ming m? yog‘och olinadi.

Olingan natijalar shuni ko‘rsatadiki, Qarshi magistral kanali
trassasi bo‘'ylab shamol rejimining mavsumiy va yo‘nalishi
bo'yicha o'zgaruvchanligi o‘rmon mintagalarini loyihalashtirishda
differensial yondashuvni talab qiladi. Sovuq davrda ustunlik
giluvchi sharq yo‘nalishi va yoz oylarida ustunlik giluvchi
shimoliy yo‘nalish o‘rtasidagi farg, mintagalarning ikki tomonlama

(kanalning har ikki girg'og‘i bo'ylab) joylashuvini igtisodiy va
aerodinamik jihatdan asoslaydi. [1, 3]

Tuprog-relyef sharoitlariga ko‘ra trassani ikki tipga ajratish -
murakkab relyefli (uzilishli mintagalar) va tinch relyefli (uzluksiz
mintaqalar) uchastkalar - resurslarni ogilona tagsimlash imkonini
beradi: chuqur kovlamalarda tabiiy himoyaning mavjudligi sababli
go‘shimcha ekin talab etilmaydi, bu esa loyihaning umumiy
tannarxini pasaytiradi.

10 gatorli, shamolni gisman o‘tkazadigan ammo o‘tkazuvchan
konstruksiyaning tanlanishi nazariy jihatdan asoslangan: bunday
konstruksiya to'lig to'siq (shamolni gisman o'tkazadigan, zich)
konstruksiyalardan fargli holda, shamol ogimini to‘xtatib golmaydi,
balki uni bir necha kichik ogimlarga bo'lib, energiyasini bosgichma-
bosqich so‘ndiradi, natijada mintaga orgasida turbulent zonalar
hosil bo‘lishining oldi olinadi.

Igtisodiy tahlil shuni ko‘rsatadiki, o‘rmon mintagalarining
asosiy giymati nafaqgat to‘g‘ridan-to‘g‘ri yog‘och mahsulotida,
balki bevosita hisoblanishi giyin bo‘lgan bilvosita samaralarda -
bug‘lanishning kamayishi, to‘lqin urilishining pasayishi, biologik
drenaj va kanalni tozalash xarajatlarining gisqarishida mujassam.

Shuni ta’kidlash lozimki, ekishning erta bahorga rejalashtirilishi
va barcha qurilish ishlari tugagandan keyin amalga oshirilishi
tavsiyasi ham agrotexnik, ham igtisodiy nuqgtai nazardan ogilona:
bu yondashuv tabiiy namlik zaxiralaridan foydalanishni maksimal-
lashtiradi va qurilish jarayonida ekinlarning shikastlanish xavfini
bartaraf etadi.

XULOSA

1. Qarshi magistral kanali trassasi bo‘ylab shamol rejimi tahlili
shamollarning 65-70% holatlarida kanal trassasiga nisbatan
keskin burchak ostida esishini va shu sababli himoya o‘rmon
mintaqalarining yuqori samaradorlik salohiyatga ega ekanligini
ko‘rsatdi.

2. Tuprog-relyef sharoitlariga asoslangan holda trassa ikki
tipik gismga ajratildi, bu esa o'rmon ekinlarini optimal joylashtirish
(uzilishli yoki uzluksiz) bo'yicha ilmiy asoslangan garorlar gabul
qgilishga imkon berdi.

3. 10 gatorli, shamolni gisman o‘tkazadigan ammo o‘tkazuvchan
konstruksiyali o‘rmon mintagalari 15 m balandlikda kanal yuzasini
to'liq himoyalashni ta’minlaydi.

4. Tavsiya etilgan navlar assortimenti va aralashtirish sxemalari
mahalliy tuprog-iglim sharoitlariga moslashtiriigan bo'lib, kela-
jakda boshga cho’l mintagalaridagi magistral kanallarni ko'ka-
lamzorlashtirish loyihalarida etalon sifatida qo‘llanilishi mumkin.

Structure and Function. Agriculture, 2025.

Systems, 2026.
4. Brandle J.R. Windbreak Practices. Wiley, 2021.

mintagalarini tashkil etish bo'yicha xalgaro tavsiyalar.

amaliy tavsiyalar.

yillardagi uslubiy go‘llanmalar va hisobotlar).
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BAPLEPOB B NPEAOTBPALWLEHUN NMPOLUECCOB CY®DPO3UN

B OCHOBAHUAX HU3KOHAMOPHbIX TMOPOTEXHUYECKUX
COOPYXEHUN

NanyaHoB [lanusip TaHnpOGepreHoBUY
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Aunnomayus. Yw6y maxonada 2u0pomexHuK UHWOOMAAP 2PYHMOBUL ACOCAAPUHUHZ (UIbMPAYUOH 84 MEXAHUK
MycmaxkamauzuHu owupuw ycyanapu maxaui Kununzan. Cyggosus ea cys 6ocumu mascupudazu depopmayusiapea Kapuiu
awsanasull nowypnap, zeomembpananrap xamoa Jet Grouting (OKumIu yeMeHMayus) MexHONOUANAPUHUHZ camapadopauzu
kuécnanou. Tadkuxkom namuxrcacuda 2udpoduHamux epaduenHmuu Kamaimupuul 6a UHUOOM XaepCusnuzuHu masmuHI084U KOM-
naeKc MyxXaHOUCIUK euuMaapu acoCaaHeaH.

Kanum cysnap: zudpomexnuk uHwoomaap, epynmosuti acoc, punompayus, cypdosus, winyum, Jet Grouting, zeomembpana.

Abstract. This paper provides a comprehensive analysis of technologies for improving the filtration and mechanical stability of
soil foundations under hydraulic structures. The effectiveness of traditional clay blankets, high-density polymer geomembranes,
sheet piles, and Jet Grouting curtains against suffosion processes is comparatively evaluated. Based on hydrodynamic calculations,
a combined engineering framework is substantiated to effectively reduce hydraulic gradients and ensure structural safety.

Keywords: hydraulic structures, soil foundation, filtration, suffosion, sheet pile, Jet Grouting, geomembrane.

AnHomayus. B danHoli cmamee hpedcmasnen KOMNIEKCHbIL aHANU3 COBPEMEHHDLIX MEXHON02Ul U Memodo8 No8blueHUs]
GunbmpayuoHHoLl u MexaHuueckoli ycmouuuugocmu 2pyHmosbix ocHosanutl zudpomexruueckux coopyxcenuti (I'TC). IIposedena
chasHumenbHas oyeHka agpexmusHocmu mpaduyuoHHbIX 2UHSIHBIX NOHYPOS, NONUMEPHBIX 260MEMOPAHA, WNYHMOBbIX CIMEHOK
u yemeHmayuoHslx 3asec Jet Grouting npomue cyggosuonHwix npoyeccos. Ha ocnose 2udpodunamuueckux pacuemos 060cHo-
8aHA PAYUOHANILHOCb NPUMEHEHUS. KOMOUHUPOBAHHBIX UHHCEHEPHBIX PEUEHUL.

Kntouegwle cnoea: zudpomexruueckue coopyxceHus, 2pyHmosoe ocHosanue, punompayus, cypgosus, winynm, Jet Grouting,

2eomembpana.

1. BBEQEHUE

ObecneyeHne cTaTUYecKon, AUHAMMUYECKON U unbTpaum-
OHHOW Ha|EXXHOCTI OCHOBaHWI MMAPOTEXHNYECKMX COOPYXKEHMIA
('TC) — opgHa 13 Hambonee BaxHbIX NPobnemM CoBPEMEHHON
WHXEHEPHOW reoTexHUKN. BeToHHble 1 3eMnsiHble MIOTWHbI,
BOZOCOPOCHI 1 HACOCHbIe CTaHLMM MOCTOSIHHO HaXoAsiTCA MoA
BO34ENCTBMEM FMAPOCTATUYECKOrO U MMAPOANHAMUYECKOTO
JaBneHus BogHbix macc [1; 5; 9; 10]. CormacHo MexxayHapoaHown
ctatuctuke, 6onee 40% Bcex aBapuit Ha TC MHUUMMPYIOTCS
BCINELCTBME HAapYLLEHNS YCTONYMBOCTM UX FPYHTOBBIX OCHOBaHUIA
[2; 10].

BonbLlwmHCcTBO HanopHbIx 'TC BO3BOASTCA B MOWMEHHbIX 30-
Hax, re reonorn4yeckunii paspes NpeacTaBneH annoBuanbHbIMK
oTnoxeHusmu. NogobHble rpyHTHI 06MaaT BbICOKOW MOPUCTO-
CTbl0, aHM30Tponuen OUNLTPALMOHHBIX CBOWCTB M CKIMOHHbI K
nageHuno NPOYHOCTU NPy BogoHackIWweHun [2; 9]. MNog gencrernem
Hanopa mexay bbeamu opmupyetcs UNbLTPaLMOHHBIA NOo-
TOK, I’MAPOAMHAMUYECKas CUMa KOTOPOro CTPEMMUTCS pa3pyLUnTb
€CTECTBEHHYIO CTPYKTYPY OCHOBaHWSI.

Llenb nccnegosanmns: KoMnneKkCHbIN CpaBHUTENbHbLIN aHanm3
TPaAMLMOHHBIX U MHHOBALMOHHbIX TEXHOMOIMMIA 3aKpenseHns
rPYHTOBbIX OCcHOBaHui 'TC 1 o6ocHoBaHWe 3EKTUBHBIX
NPOTUBOUITETPALIMOHHBIX CUCTEM.

2. MexaH13Mbl AeCTPYKTUBHbIX NPOLIECCOB B OCHOBaHUAX
rTc

[BuxeHne noa3eMHbIX BOA, B MOPUCTOM MPOCTPAHCTBE IPYHTOB
onucbiBaeTcs 3akoHoM [apcu. Mpy uHTeHCUdUKaLmm Harpy3ok
rMapaBnnYeckuin rpagmneHT () 4OCTUraeT KpUTUYECKOTO 3HAYEHUS

() [2; 3; 8; 9]. Ha paHHOM aTane rMapoaMHaMUYeckoe faBneHne
noTOKa MpeofofieBaeT CTPYKTYpPHbIE CBA3W TPYHTA, Bbl3blBas
BbIHOC MeSKuX dpakLmin — mexaHmyeckyto cyddosuto (Puc. 1).

Bepxhvi Gredy

Hicrmin Goed
- /

PucyHok 1. Cxema unbTpaLMoOHHOro NoToka B eCTeCTBEH-
HOM FrpyHTOBOM ocHoBaHuu 'TC

PassuTre cyddosnmn npuBoguT K POPMUMPOBAHUIO NYCTOT U
KaBepH (MUNMUHr-3dpeKT). STO BbI3bIBAET NEPEKOHLIEHTPALMIO
HanpspkeHWn, HepaBHOMEPHbIe ocagkn u KpeHbl [10]. B 3oHe
BbIX0Aa NOTOKA B HIKHUI Bbed BO3MOXHO riapoauHaMmnyeckoe
B3BELUMBAHME FPyHTa (KKUNSLLEE» OCHOBAHWUE), MPU KOTOPOM
CABUroBasi yCTOMYMBOCTb MaccuBa CHbKaeTcs Ao Hyns [1; 5].

3. Knaccudmkaumus v aHanus TexHonorui ctabunmusaumm
OCHOBaHUM

[ns npegoTtepalleHns gedopMauni NPUMEHSIETCS LIMPOKUIA
CMNEeKTp MeToA0B, KnaccuduLMpyeMbIX Ha Tpy rpynmbi:

1. KOHCTpYKTUBHbIE (MPOTUBOUNBETPALIMOHHBIE): YANUHEHNE
nyTV UNETPaLMM U CHIKEHWE CKOPOCTY MOTOKA.

2. ®U3MKO-XMMUYECKME (MHBEKLIMOHHBIE): HAarHeTaHWe B NOpbl
BSKYLLMX UNW NOMUMEPU3YIOLLMXCSH PacTBOPOB.
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Tabnuua 1.
CpaBHUTeNbHbIE NapameTpbl TEXHONOMNI NOBbILEHNA YCTOMYMBOCTU OcHOBaHun 'TC
Texnosornyeckoe pemenne / Mmetoq | Camxenue puastpanun (%) | Poct Hecymreii ciocoGHoCTH Cpoxk cay:x0bI (J1€eT)
I'muHsHEI TOHYp (3KpaH) 50-60% He Bauser 15-25
[Mommmepnas reomembpana (HDPE) 95-98% He Bimsier 50-70
Crpyitnas nemenTanus (Jet Grouting) 85-92% [Tossimenne Ha 150-200% 60-80
OOBbeMHbIE reopeIeTKy (TeosueiKi) He Bnuser [NoBbimenne Ha 40-60% 45-50

3. FeoTexHMyeckme (apMUpytoLLMe): MEXaHUYECKOE YNPOYHe-
HWe MOANOLUBEHHbIX COEB.

Knaccuuyeckum MeTooM SIBMSIETCS YCTPOWCTBO rOPU30HTarb-
HbIX FMUHSIHBIX MOHYPOB CO CTOPOHLI BeEpxHero bbeda. OnHako
IMUHSIHbIE 9KPaHbI UMEKT HELOCTATKM: BbICOKYIO MaTepuanoem-
KOCTb, CKITOHHOCTb K PAaCTPECKUBaHMIO MPY BbICbIXaHWUM 1 MOPO3-
Hoe ny4eHue [1; 5]. B coBpeMeHHON npakTuke Ha CMeHy rMuHe
MPWLLM NONMMEpPHblEe reomemMbpaHbl Ha OCHOBE MONU3TUIIEHA
Bbicokon nnotHoctu (HDPE) [6].

B kauecTBe BepTMKanbHbIX 6bapbepoB NPUMEHSOTCS LUMYHTO-
Bbl€ CTEHKM, @ TaKKe 3aBEChl, COOPYXaeMble METOAO0M CTPYIHON
uemeHTaumu (Jet Grouting). TexHonorus Jet Grouting 3akntovaeT-
CS1 B pa3pyLUEeHU rpyHTa BbICOKOHAMOPHOW CTpyeW LLeMEHTHOro
pacTtBopa in-situ, B peaynsraTe 4ero oopMupyeTcst MOHONMUTHas
CTeHa W3 IPyHTOLEMEHTHbIX CBa C HU3KUM KO3(PPULMEHTOM
dunsTpaummn (km<10'7 cM/C) 1 BbICOKOWM NpodHocTbio [4; 7; 10]
(Puc. 2).

OKpaH reomemMopaHa

Jameca (Jet Grouting)

PucyHok 2. KOHCTpyKLMsA KOMMIEeKCHOW HXXeHepHOW
cTtabunusauum ocHoBaHusa NMC

4. OueHka 3¢p(peKTUBHOCTU TEXHONOITMYECKUX peLLueHUi

MaTemaTunyeckas oLeHKa HagexXHOCTV MPOTUBOUNETPALIMOH-
HbIX 3NeMeHTOB Ha3upyeTcsi Ha pac4eTe U3MEHEHWS BBIXOLHOMO
ruaopaenuyeckoro rpagueHTa (i). CpeoHuid rpagmMeHT Hamopa
HaxoamTcs B 06paTHOM 3aBUCMMOCTU OT 06LLe NPOTSKEHHOCTU
NOA3EMHOTr0 KOHTYpa coopyxeHus (L):

i=AH/L

BBeneHue BepTMKanbHOrO LUNyHTa UMW LEeMEHTaLNOHHOM
3aBechl rMyOVHOM YBENUYMBAET TPAEKTOPUIO ABMXKEHUS NOTOKA
Ha BEMUYWHY :

i, =AH/(L+2d)

3aBMCUMOCTb rMApaBnUYeckoro rpagueHTa oT onvHbI MyTH q]H]'Ipr

.,_ =@ - TpapruMOHHEE TMKHAHBIA NOHYR
\‘.., - MNonvMepHan reomemBpana + WnyHT
- 0.4 A ‘-,_. = KpuTuueckui rpanmenT {_kpt
z .
g
& h
2 5 S
£ Bt T
g vk
] o4 o4 4 kb =R, &
z 02
g
= 0.4
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Onuxa nyTy guneTpaumu L, M

PucyHok 3. Mpadmk 3aBUCMMOCTHN rmapaBnmyecKoro
rpaguveHTa oT NapameTpoB NPOTUBOUILTPALMOHHbIX
3reMeHToB

3aBMCUMOCTL MMAPaBNMYECKOTO rpaMeHTa OT reoMeTpuye-
CKMX MapamMeTpoB NPOTUBOMUNETPALMOHHBLIX 3NIEMEHTOB Npea-
CTaBrieHa Ha pUCyHke 3.

AHanu3 nokasblBaeT, YTO TPAAULIMOHHbIE TTIMHSHLIE MOHYPbI
npv ManbIx AnuHax NyTv UNLTPaLmUn He rapaHTUPYIOT CHKEHNE
rpafieHTa Hike KpUTUIECKON NnHMK (i, =0.30). KoMBUHMpOBaH-
Hasi cuctema (reomembpaHa HDPE + BepTukanbHas 3aBeca Jet
Grouting) 3ahheKTVBHO CHUXAET BbIXOOQHOW rpagueHT fo 6es-
onacHoro auanasona (i=0.03+0.05) [9; 10].

5. 3akniouyeHue U NpaKkTU4eckme pekoMeHaaumm

1. MNpuMeHeHe OAMHOYHBIX TPAOWLMOHHBIX NPOTMBO(UIb-
TPALMOHHbIX Mep (IMUHSIHbIE 3KPaHbI) B CIOXHbIX MApOreonory-
Yeckux ycrnoBusix He obecneunBaeTt fonroBe4yHon 6esonacHoCcTH
ITC.

2. Hanbonee ahhekTMBHON U paLMoOHarnbHOM SBNSIETCS KOM-
6GUHMpOBaHHas cxema:

o [0pM30HTanbHas repMeTu3aLms BepxHero bbeda nonumep-
HbIMK reomembpaHamu HDPE;

o [y6GrHHOE OTCEYEHME HAaNOPHOMN (OUIBTPaLMN NOCPELCTBOM
3aBec Jet Grouting nu LWNYHTOBbIX CTEHOK;

o MexaHuyeckasi cTabunmaaums rpyHTa nog nofoLLBoOM (yH-
JameHTa 06beMHbIMW reopeLleTkamm.

3. [aHHbIA KOMMNEKC NO3BOMSET CHU3UTL CYPMO3NOHHBbIE
pvcku 6onee Yem Ha 95% 1 yBENNYMBAET MEXPEMOHTHbIN CPOK
cnyx6bl 'TC go 70-80 ner.
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Annomauusa. Makonada Hapnaii kananuda colinawean cy8 onuwt MaHOanapuHute éa Kanan Quibmpayus ko3 guyueHmunu
xucob6za onub, ymymutii cys 6anancu mysunzan. Yuwby 6anianc meHzaamacu OpKkanu cy8 oauul MaHbaanrapututz manabutu xucobea
onub kananda cye pecypcaapuHu 6owKapul, makCumIaul 8a XUcoOUHuU lopumul UMKOHUHU 6epadu. Kananda eezemayus 8a Hoge-
eemayus daspuda Kyzamyenap ymkasunza. Kanannu 6emoniauimupuid OpKanu CysHu mexcauizda sputiunalu.

Kanum cysnap: Cys 6anancu, cys capgu, ¢otidanu uwi kKospuuuenmu, Guabmpayus, COHIU KUUMAMU, U PEHCUMU, HACOC
cmanyus.

Abstract. This article presents a general water balance taking into account the water intake sources located in the Narpay
Canal and the canal’s filtration coefficient. This balance equation allows for the management, distribution, and accounting of
water resources in the canal, taking into account the demand of water sources. Observations were conducted on the canal during
the vegetation and non-vegetation periods. Water savings are achieved by concreting the canal.

Keywords: Water balance, water consumption, efficiency, filtration, numerical value, operating mode, pumping station.

Annomauusa. B cmamve npedcmaenen o6wuti 800HbIl 6aIaHC C yuemom UcCmouHukos eo0o3abopa, pacnonoxcentoix 8 Hap-
natickom Kanane, u koagpuyuenma punempayuu karwana. JJanrnoe ypasHenue 800H020 6a1aHCA NO3BONSEM OCYU,eCMEsmb ynpas-
JieHue, pachpedenenue u yuem 600HbIX PECYPCO8 8 KaHae ¢ yuemom nompebHocmeli odoucmoutukos. Habniodenus Ha kaumane
npo8ooUNUCH 8 6e2eMALUOHHDILL U HEBE2EMAYUOHHBLL hepuodbl. DkoHomust 800bl docmuzaemcs 3a cuem GEMoOHUPOBAHUS KAHAA.

Kniouesste cnoea: Booueili 6ananc, sodonompebnenue, Koagduyuenm nonesHoti pabomet, puibmpayus, Yuciosoe 3HaueHue,

pexcum pa6omb1, HACOCHAs CMAaHyus.

Knpuul

KelnHrn nmnnapga cyB Xyxanuru Tusmumuga cyB pecypc-
napvHu 6olukapuil, mMakbyn Takcumnall Ba CyBAaH OKWIOHa
Texab dovigananvw nngaH vunra yctyBop Basudacu 6ynvb
konmokaa. by macanaga 20 gaH OpTuK XYKYKUIA Xyxokatnap
kabyn KunuHmG, nunnuk Gaxxapuw 3apyp 6ynraH mHamkaTop
Kypcatkuunap 6enrvnaraH [1., 2].

Vabekucton Pecnybnukacu MpeanaeHTuHunHr 5.08.2025
innaarm MK-250-connu «Y3bekncton Pecny6nukacnaa cys
pecypcnapuHu 6oLKapuLL Ba Mppuraums CEKTOPUHN PUBOXKITAH-
TUpULWHKHT 2025 — 2028 nunnapra MymkannaHraH 4acTypuHu
Tacauknaw TyFpucuganrv kapopga, xamm 2 551,5 km ysyHnvk-
na, 2026 nunpa 574,2 km, 2027 nvnga 664,2 kv, 2028 nunaa
726,5 KM vppuraums TU3MK KaHannapwu, CyFopyLL TapMoKnapu
KYpWLL, PEKOHCTPYKLMS KUMULL, Xamm y3yHnurn 21 352 kv 6ynraH
uppurauus TUSUMK KaHanmapuHu TabMupnaw Ba camapanu
aKcnyaTaums KUnuL, CyBHU Texalu Basudanapu kynunran [1].
ByHaa, ywby MMprk marucTpan kaHannapHu camapany uwnaTui
opkanu 6enrunaHran HaTyxanapra 3pyLLKLL MyMKUH.

Hapnaw kaHann CamapkaHg BMMOATUHWHI KaTTakypfoH,
Hapnan Ba MaxTtaun tymannapugad 100,0 km ysyHnukgaru
macodaga okub ytagu. YHaoa 10 ra skuH CyB Takcumnall Ba
pocTnall MHWOOoTNapw xomnnawraH. KaHanga cysHu 6oLkapuLu
Ba TakCUMmawl y4yH CyB GanaHCuMHM Ty3ull MyxuM axamustra
ara. [3, 4]. Ywby kanangaH 2010-2021 iunnapga gasomvaa
nunnuk yprada 1-1,4 mnpa.m®/c xaxmaaru cyB pecypcrnapm uc-
TebMonuunapra eTkasunagun. Ywoy cyB xaxmuHuHr 70 cdounsu
anHaH BereTauus gaspuaa okub ytaguw. Ly cababnu nunpuk
marucTpan KaHannapHu camapany WWnaTuw opKanu CyBHM
Texalura 3puLLULLMMU3 MYyMKUH.

KaHannapga cyBHUHT 6anaHc TeHrnamanapuHm Tysu 6yinya
amanuétga kabyn KunuHraH Knaccvk TeHrnamanap MaBXya.
KennHrv nunnappa kaHannapga CyBHW Takcumnall, 6oLikapuiu
Ba XMCOBVHW OPUTWLL, KaHaNMmapHu caMmapany uwnaruw 6yinya
Xam Myxum TagkukoTnap 6axapunrad. XKXymnagaH, Vippuraums
Ba CyB MyaMmonapuv unmMun-tTagkmkoTt nHetutytuga b.2Kypaes,
L. TypaeB, M.Py3neB, WN.ToxvpoBnapHWHr TagKMKoTnapu pec-
ny6nukamusgarm 6oLika MMpUK MarucTpan kaHanmnap Muconu-

Aa ypranunrad. [2]. Ammo, Hapnan kaHanu obbektn 6ynmya
TagKkukoTnap etapnuya 6axapunmaraH.
MATEPWUAN BA YCNYBINAP
CyB 6anaHCUHN TY3ULLIHWHT YMYMUWIA Ha3apuscu:
[Japé, kaHan Ba cyropuw TapMoknapuga cyB 6anaHcuHu
Ty3uLwaa acocun 6anaHc WwapTtnapu Kynuaarnda 6enrmnanagu.
Knpuw = Yk + Nykotuwnap + Victebmon

by epga: QKMW — kaHan bowwmparn KMpyB4umM cyB capdu,
m.Ky6/c
Q,.romuon — KaHanaaH cye onyeyu maH6anap, McTebMors-

uunap cys capcu, m.kyb/c, Q.
KYpVHULIgAary nykotuwnap, M.kyo/c

Q. — CTEBMONUMNAPAAH KEANH KaHanaaru oxupru cys
okumMu capdu, M.ky6/c

Hapnaw kaHanuHuHr yyactkanapu 6ynmya cyB 6anaHcu
TeHrnamanapwm.

KaHan yyactkanapugaru CyB TYCyBYM Ba Tak/MIIOBYM MHLUO-
OTMapHWHI XovnaLlyBm 6yinya CyBHVHT xapakaT TeHrmaMacuHm
OVCKPET KYPUHULLAA Ty3amu3.

1-yyacTtka. (MK 49+50, 4,95 km)

KaHnan 6owwupaH kenaétraH cysgaH 1-Apuk Ba 2-Apuk opkanu
CyB OnvHagu:

Q 1= Qm{pum - Quc'rl - Qﬁi’ﬂqmumﬂ—l

By epna: Qe < 5 M.Ky6/cC
2-yyactka. (K 103+00, 10,3 km)
Ocku MyxTop apuFura cyB onvHaau:

QZ = Ql - QHC'IZ - Qi’{"i’rkmuml—z,

By epna: Quera = 5 M.Ky6/C
3-yyactka. (MK 226+00, 22,6 km)
Xamsa Hacoc CTaHuusICU CyB onagu:

QE = QE - QMETE - Ql"{i’flqonum?—z,

By epa: Q-3 = 10,0 M. Ky0/cC
4-yyactka. (MK 263+00, 26,3 km)
Kosok Apuk Ba Tyéknu cen Talunamacu:

Q:l- = QS - QMC'IJe - Qﬁi’uqn..‘mulg—de,

— duneTpaumsa Ba 6olka
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By epaa: Q,crs = 12,0 M. Ky0/C

5-yuyactka. (MK 325+00, 32,5 km)

Hapnan Hacoc cTaHuusicu cyB onaau:

QS = Q4. - QI{CTS - Qﬁj’flqo:muﬂl-—s,

By epaa: Qs = 8,0 M.Ky6/c

6-y4yacTka. (MK 500+25, 50,02 km)

OWbek Hacoc cTaHumsick Ba MaksiHxap cen Tawnamacu:
Qﬁ = QS - QHCTS - Qi’{i’ﬂqo.rmuxS—ﬁ,

By epaa: Qe = 10,0 M. Ky0/cC

7-yyactka. (MK 642+00, 64,2 km)

3apadLoH Hacoc cTaHumsicy Ba Kuwtapy cen Talunamacu:

Q? = Qﬁ - QHCT'}' - Qﬁi’rmnnﬁmﬁ—?,

By eppa: Q7 = 10,0 M.Ky0/C

8-yuactka. (MK 830+00, 83,0 km)

Owbek Hacoc cTaHumsAcK Ba MaksHxap cen Tawinamacy cyB
onagu:

Qompu = Q? - QI{CTS - Qﬁi’rlqonum?—s,

By epaa: Q3 = 10,0 M.ky6/c

Hapnan kaHanm yuyH axnuT cyB 6anaHcu TeHrnamacu.

KaHanHuHr 6apya yyacTkanapw Gyvnua Ty3wunraH TeHrna-
ManapHu yMyMUn KypyHWLLra Kentupcak, Kynmgaru TeHrnamara
ara 6ynamus:

8
lepnu.l = Z QHCT. + Qﬁjﬁqo’r + Qoxﬁpn
i=1

Ekv Kyinparya é3ui MyMKUH:
Qm{pﬁm = QI{CT]. + an—rz + an’ra + QHC'M- + QRC’TE +

+ QI{CTG + QMCT? + QI{CTS +ZAQ;‘§K‘ +QUprR

1-pacm. Hapnan kaHanvaa HoBereTaums AaBpuaa
KaHanHWHT Oy3unuLLIM Ba canbuin KypuHULIN
HATUXXATAP BA MYHO3APA

Ywby xyxokatga yaynnuru L = 100,0 km 6ynraH axnuT maru-
CTpan KaHan TU3MMUHUHT CYB ONULL PEXMMUAArn COHMM e4nmm
Ba XcobyHm baxkapammna. Xucobnaiuga kaHanHUHT 6eToHnaluraH
xonatu yuyH 93% ®UKn (a =7 x 1077 m~") Ba kaHan oxupuaaru
3apyp kadonatnaHraH 3pkUH OKUM pr = 2,0 m%c neb kabyn
KWUIIMHraH.

1-yvacTka (MK 49+50, 4,95 km). Victebmon: 5 m3/c. Macoda
(Boww-1): 4950 m. Q_6ow = (69,32 + 5) / (1 - a-4950) = 74,32 /
0,9965 =~ 74,58 m®/c

2-yyactka (MK 103+00, 10,3 km). Victevmon: 5 m*/c. Macoda
(1-2): 5350 m. Q_1 = (64,01 + 5) / (1 - a-5350) = 69,01 / 0,9962
= 69,27 m*/c

3-yuacrtka (MK 226+00, 22.6 km). Victebmon: 10 m*/c. Maco-
da (2-3): 12300 M. Q_2 = (53,34 + 10) / (1 - a-12300) = 63,34 /
0,9913 = 63,89 m*/c

Ly TapTnbaa konraH ydactkanapu 6ynnya maexyq cyB cap-
v Ba uctbemonuunap Tanabv 6unaH TYNMK amanra oLwmpuLL
MYMKWH.

XYINOCA

Hapnai kaHanuMHUHT BereTaums Ba HoBeretauus Aaspuaa
TEXHUK XOnaTWHW ypraHuw 6yinya KysaTtyenap yTkasvunau. Hap-
nan kaHanuHuHr Hapnaw Tymanu OKTOLW Lwaxapyacu XyayanaaH
YTyBYM KMCMNapuaa KaHanHWHr 6eToH ysaHuaa Typnu wakn Ba
pa3vepnapaa 6ysunuwnap kysatunagu. Maskyp yvactkaga
KaHan nonmxa Gyvunua nnutanu waknga 6etoHnawTMpunraH.
X03upru KyHAa MyarisiH Aapaxaga KanTa pekOHCTPYKLUMS KLU
3apypuaTi xam to3ara kenraH. Maskyp Gyavnuiunap kaHanga
OKWUMHWHT xapakaTtura, CyBra KapLUMiuK Ky4napyuHUHE oLumLnra
cabab 6ynunb cyBHUHr HOCUMUHM NYKOTULLMIA ONMO Kenaau.

KaHan éH TomoHMaarn ep MangoHNapuHW, SKUHNAPHK
CyFOpULIAa CM30T CyBNapWHWHI KaHanra 6eToH épuknapu
opkanu KawTta MHUNsTpaumns Wwaknmaa TyWwuLwy xam Ky3aTun-
raH. AnbatTta 6y kaHanHuHr mabnym NK napuaga cogmp 6ynagw.
Hapnai Hacoc CTaHUMSACUMHUHI KaHangarn TYCyBYM WMHLLOOTU
IOKOPU KMCMMZA MabiyM Xaxmaaru KYMUuLWK xam Kysatu-
nagun. KaHanHuHr maskyp 6enrvnaHraH yyacTkanapupa kamta
TabMUpnaLl UwnapuHm Gaxapuil, SbHU 6ETOH NANTanNK y3aHHU
KaviTa Ty3aTuLL opkanu CyB TabMUHOTVHM AXLIMALW UMKOHUSTY
MaBxya. ByHaan xonatnap kaHamHuHT Kyin, oxupri kuemnapuaa
xam HucbaraH bysunuwnap cogup 6ynraH.

KaHanHuHr 6ab3n yyacTkanapuga depmep, AEXKOH
Xy>Karnuknapy cyB UCTEbMOon4mnapy TOMOHUAAH BaKTUHYanNVK CyB
TYCYBYM KOHCTPYKUMsiNap, 6eToH nnutanap 6unax Tycunund camo-
TOK ycynga cyB onuHmokaa. byHra acocun cababnapgaH 6upm
6y, 6enrnnaHraH MebEpaaH KNYMK CyB CapdUHUHT YKapUIMLLN
cababuaaH ypTa Ba Kyiv y4acTkanapvaa cyBHUHr eTnb 6opumiun
Ba AUMIAHULLMHWHE, CaTXMHWHI nactiurn GunaH nsoxnaHagu.
KaHangarn cyB CaTXMHWHI KECKWH OPTWLLIM Ba nacaivwm 6u-
naH 6eToH EépMKNapHWMHI KaTTanawuwm Ba acoCU FPYHTHUHT
ynpunvmra xam MyavisiH fapaxaaa cabab 6ynagw.

tOkopuaarnnapHu xucobra onub, kaHanHWHT ywby yvacTt-
KanapuHu 6eToHnawTMpmLL Ba CyB GanaHCcMHU Ty3uLww acocuaa
UCTEBMONYMNAPHN CyB Bu1naH TabMUHALL MyXMM axaMusTra ara.
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USE OF WIND TURBINES IN DRIP IRRIGATION SYSTEMS

Jumanazarov Shokhzod Bozorboy ogli, assistant
@ shahzodjumanazarov3@gmail.com
https://orcid.org/0009-0000-2589-7094
Khudoyberdiyev Umidjon Botir ogli, assistant,
9 umidkhudoyberdiyev1994@gmail.com
https://orcid.org/0000-0002-3963-4516
“TIIAME” National Research University

Abstract. Drip irrigation systems depend on reliable energy for pumping water and maintaining pressure, especially in
remote areas. In this study, small wind turbines were considered as a sole energy source for drip irrigation. Comparison of
the turbines was made according to rated power, start-up wind speed and operating range. Turbines with low start-up speed
showed suitable potential.

Keywords: wind turbine, drip irrigation, wind energy, water pump, autonomous energy supply.

Annotatsiya. Tomchilatib sug‘orish tizimlari, aynigsa chekka hududlarda, suvni haydash va bosimni saqlash uchun
ishonchli energiyaga bog ‘liq. Ushbu tadqiqotda kichik shamol turbinalari tomchilatib sug ‘orish uchun yagona energiya
manbai sifatida ko ‘rib chiqildi. Turbinalar nominal quvvati, shamolning boshlang ‘ich tezligi va ish diapazoni bo ‘yicha
taqqoslandi. Past ishga tushirish tezligiga ega turbinalar mos keladigan salohiyatni ko ‘rsatdi.

Kalit so zlar: shamol turbinasi, tomchilatib sug ‘orish, shamol energiyasi, suv nasosi, avtonom energiya ta’minoti.

Annomauusa. Cucmemvl KaneipHo20 OPOUIEHUsl 3A8UCAM OM HAOeNHCHOU dHepauu 0Nl nepekauku 800bl U NOOOePHCAHUS
daenenus, 0cob6eHHO 8 omdaneHHbIX patioHax. B dawnom uccnedosanuu manvie sempsusie mypOuHsl paccmampusanucy Kaxk
€0UHCMBEHHBIL UCMOUHUK 3HEp2uU Ons KanenbHozo opouleHus. CpasHeHue mypbuH nposoousiocs N0 HOMUHANLHOL MOUIHO-
cmu, ckopocmu eempa npu 3anycke u pabouemy ouanaszony. TypOuHbsl ¢ HU3KOL CKOPOCMbIO 3anycKd hoKasaiu nooxooaujuil
nomenyuan.

Kntouessle cnosa: semposas mypbuna, kKaneibHoe opouleHue, IHepaus 6empd, 600SIHOL HACOC, ABMOHOMHOE IHEP2OCHAD-

MCEHUe.

INTRODUCTION

In the last decade, the electrification of agriculture and the use
of electrical technologies have been developing rapidly. Due to
the large-scale use of electrical technologies in agriculture, new
sectors such as hydrophonics and drip irrigation have emerged
and are developing. The use of agricultural technologies such as
drip irrigation, greenhouses, and hydrophonics is the need of the
hour when global climate change and water scarcity are becoming
urgent problems. The growing demand for energy requires the
rational use of various traditional energy sources. At the same
time, to meet growing energy consumption, it is necessary to
develop renewable energy sources and widely introduce their use.
Therefore, in recent years, widespread use of renewable energy
sources has been introduced in various fields. In particular, the
widespread use of solar and wind energy is being introduced in
various areas of agriculture.

MATERIALS AND METHODS

Design of drip irrigation. Taking into account water flow,
pressure and distance of flow, the drip irrigation system was
designed to establish the suitable pump capacity. Air temperature,
humidity and solar radiation were also taken into account. The
irrigation time was calculated from the measured drip rate of
several emitters [1].It is calculated from the equation as follow:

T=ET/EDR (1)

where ET is the crop evapotranspiration (mm day™) and the
emitting drip rate (mm hour™) [2]. Figure 1 below shows the
scheme of the drip irrigation system.

oy -

Reservoir

Figure 1. Drip irrigation scheme

The water pump is the primary electricity consumer, as shown
in figure 1, so the power supply should be selected considering
its motor type and parameters.

Design of Greenhouse. The production of greenhouse crops
requires energy, mainly to heat in the winter and ventilate in the
summer. Heating is supplied by means of resistance elements
\(R\)). Ventilation is supplied at a specified capacity. Heating
demands were calculated using conventional models as shown
in egs (2) and (3)

H,,~ACT-T,) U, @)
H, AT, T)U,, (3)

The estimation of the cooling system was based on the
calculation of the optimal value of the exhaust fan (in m*s™), as
shown in eq. (4).

C,=0.85WLH (4

This fan can change the air in the greenhouse at least once a
second, which is what is recommended for small greenhouses.
For larger greenhouses, evaporative cooling was considered
using egs (5) and (6) for greenhouses without shade and with
>50% shade cover respectively [4].

= 2C, Bl (5)
C.....=2C,  Eff(1+(1-S)/100)
RESULTS AND DISCUSSION

Unlike other energy sources, wind energy efficiency is high.
Therefore, the theoretical and technical potential of wind energy
is taken into account when using wind energy potential. The
theoretical potential of wind energy is determined by the following
expression [5]:

Wthea‘ritical = OOZSPTS 2?:1 ’U? t; (7)

here, p is air density, kg/m?; T=8760 hours during the year;
S — area surface, m?; v — i multi-year wind speed in the range;
t — approximate wind speed in the range.

Technical potential of wind energy:

_ 0.01NTS
Weechnicat = " pz 8)
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Table 1.
Wind turbine parameters
Model Aeolos V5 CW 100 RW 100 GWS500 ARC 3000 Sokol Air Vertikal
Rated power (kW) 5 0,1 0,16 0,5 3 3
Start-up wind speed (m/s) 1,5 2 2 1 2,5 2
Rated wind speed (m/s) 10,0 10 10 10 9 7,5
Working wind speed (m/s) 1,5-10 2-10 2-10 1-25 2,5-25 3-20
Survival wind speed (m/s) 52,5 60 60 - 50 -
Output voltage (V) 220 - - - 220 220/380
here, N, — the average power of the wind turbine and it is CONCLUSION
expressed as follows: Based on the data presented in Figure 3 above, it can be seen
Ng = nD? le ) v Nvawrti ) that the wind speed in Jizzakh region is higher in areas such as

here, 1., efﬁmency index of VAWT
r’VAWT=cp nmech nel (1 0)
here, ¢, - wind energy utilization factor; n
efficiency of the wind turbine; 7,
wind turbine.
The amount of electricity produced by a wind turbine:
E =0.01T szwmh " Pyawri (k) fi(v) (5)
Useful power of thé wind turbine:

PVAWT Pﬂow specific powerSVAWanotorngeneratoro-10_ (11)

Flow-specific power,

Pﬂow—SDecific power — 0-5p(khv)3 (12)

In the production of electricity from wind energy, the working
range of wind speed is used. This working range should not
exceed 25 m/s [6].

Based on the data obtained from the NASA POWER
international geographic database and the MERRA-2 satellite,
annual average and monthly average wind speed in districts
located in Jizzakh region at a height of h=70 m shown in Fig. 2.

oo — Mechanical
— electrical efficiency of the

3,5

Fo
in

x]
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o
tn
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22021
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Annual average wind speed m/s

2
tn

Figure 3. The average annual wind speed at height of
h=10m

Wind turbines that can operate at the above wind speeds are
listed in Table 1 below.

Arnasoy, Dostlik, Forish and Yangiabad compared to other areas.
The average annual wind speed in these areas is 2.5-3 m/s.
This wind speed is not enough to operate many wind turbines.
Therefore, we choose a wind generator that can operate at such
wind speeds. From Table 1 we select Aeolos V5 and GW500
wind turbines that can operate at these speeds. [7, 8, 9, 10, 11,
12, 13]. In addition, you can use wind turbines such as CW 100,
RW 100, Sokol Air Vertical. But using Aeolos V5 and GW500 is
more efficient than using other wind turbines.
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Annotatsiya. G‘o za yetishtiriladigan sug ‘oriladigan maydonlarda suvga bo ‘Igan talabni geoxborot tizimlari (GAT),
masofadan zondlash va sun’iy yo ‘ldosh tasvirlari asosida baholashning integrallashgan yondashuvi keltirilgan. G ‘o ‘zaning
vegetatsiyasini hamda tuprogdagi namlikning o ‘zgarishini indikatorlar orqali aniglab, meteorologik ma’lumotlardan
foydalanilgan holda ETo hisoblangan, FAO uslubiyatiga asosan ETc aniglangan va natijalarni GISda zonal tahlil gilishda
g ‘o zaning suvga bo ‘lgan talabiga asosan sug ‘orish zarurligi bo ‘yicha qaror chiqarish tamoyillari yoritilgan. Hisoblash
ketma-ketligining namunaviy ko ‘rsatkichlari, grafikda NDVI va ETc dinamikasining talqini, rasmda esa taklif etilayotgan
texnologik sxema alohida tushuntirilgan.

Kalit so zlar: Geoaxborot tizimi, masofadan zondlash, g ‘o ‘za, sug ‘orish, suv talabi, evapotranspiratsiya, ETo, ETc.

Abstract. This study presents an integrated approach to evaluating the water demand of cotton in irrigated fields using
Geographic Information Systems (GIS), remote sensing, and satellite imagery. Cotton vegetation and soil moisture dynamics
were assessed through spectral indicators. Reference evapotranspiration (ETo) was calculated using meteorological data,
and crop evapotranspiration (ETc) was determined according to the FAO methodology. The principles of decision-making
for irrigation scheduling based on GIS zonal analysis of crop water requirements are outlined. Model calculation sequences,
interpretation of NDVI and ETc dynamics on graphs, and the proposed technological scheme are explained in detail.

Keywords: Geographic Information System (GIS), remote sensing, cotton, irrigation, water demand, evapotranspiration,
ETo, ETc.

Annomauyusa. B cmamve npedcmasnen integrated approach (unmezpuposantuiii no0xod) K oyeHke nompebHOCmu X10n-
UAMHUKA 8 800€ HA OPOWAEMbLX 3EMIAX C UCNONb308aHUeM zeozpaduueckux uHpopmayuouroix cucmem (I'MC), ducman-
YUOHHO20 30HOUPOBAHUS U CNYMHUKOBbIX cHumKos. OuyeHka @ezemayuu XA0NUAMHUKA U U3MEHEHUL 61aXCHOCMU NOY8bl
8bINOTHANACL C NOMOWbIO UHOUKAMOPO8, ONOPHbLL nokazamenv cymmapHozo uchapenus (ETo) paccuumuvleéancs Ha ocHoge
Mmemeoponozuueckux dauHulx, a pakmuueckas asanomparcnupayus kyabmyput (ETc) onpedensnace no memodonozuu @AO
(FAO). IIpusodsimcs npunyunvl hpuHAMuUs peweruti o Heobxodumocmu nonuea Ha ocHose 3onuposarus 8 'MC. ITodpo6Ho
passsacHeHbl npumepsbl pacuemos, ounamuka NDVI u ETc na epacgukax, a makce npednazaemas mexHono2udeckas cxemd.

Knrwuessie cnoea: I'eozpaduueckas ungpopmayuonnas cucmema (I'MC), ducmanyuonHoe 30HOUpOBaHue, X10NUAMHUK,

opouleHue, nompebHocms 6 800e, ssanompancnupayus, ETo, ETc.

KIRISH

Sug‘oriladigan dehqonchilikda suv resurslaridan samarali
va tejamkor foydalanish g‘o‘za hosildorligini oshirish hamda
mahsulot yetishtirish tannarxini keskin kamaytirishda hal qgiluvchi
omil hisoblanadi. O‘zbekiston Respublikasi Prezidentining
2020-yil 10-iyuldagi PF-6024-son “O‘zbekiston Respublikasi
konsepsiyasini tasdiglash to‘g‘risida”gi Farmoni [1] hamda har yili
gabul qilinadigan suvni tejaydigan texnologiyalarni joriy etishni
jadallashtirishga oid (xususan, PQ-47-son va boshga sohaga
tegishli) garorlarida sug‘orishda ragamli texnologiyalarni keng
tatbiq etish, “aqlli” (Smart Water) suv boshqaruvi tizimlarini yo‘lga
go'yish, masofadan zondlash hamda innovatsion suv tejovchi
yechimlarni amaliyotga chuqur integratsiya qilish ustuvor davlat
vazifasi etib belgilangan [2].

An’anaviy yondashuvlarda sug‘orish muddatlari va me’yorlarini
fagat belgilangan kalendar intervaliga tayangan holda yoki
butun bir dala bo‘yicha yagona (bir xil) ko‘rsatkich bilan amalga
oshirish o'zini oglamayapti. Chunki bunday yondashuv maydon
ichidagi tuproq namligi va o‘simlikning rivojlanish darajasidagi
fazoviy farglarni (geterogenlikni) inobatga olmaydi. Masofadan
zondlash va sun’iy yo‘ldosh texnologiyalari esa ekinning
vegetatsiya bosqichlarini muntazam, real vaqt rejimida kuzatish,

NDVI va boshqa vegetatsion indekslarni olish hamda to‘plangan
ma’lumotlarni geoxborot tizimlari muhitida uzviy birlashtirish
imkoniyatini beradi [3].

Tadgiqotning dolzarbligi shundaki, g‘o’za maydonining har
bir uchastkasi bir xil suv ta’'minoti va gidrofizik xususiyatlarga
ega emas: tuprogning mexanik tarkibi, relyef tekisligi, kollektor-
drenaj tarmog'ining holati, sho‘rlanish darajasi, avvalgi sug‘orish
tadbirlari effekti hamda lokal meteorologik omillar bir-biridan
sezilarli darajada farglanadi.

Shu sababli, davlatimiz rahbarining suv resurslarini
ragamlashtirish va integratsiyalashgan boshqaruvni yo‘lga
go‘yish bo‘yicha topshiriglari ijrosini ta’minlash maqgsadida,
sug‘orish garorini har bir maydonning real holatiga yaginlashtirish
zarur. Buning uchun vegetatsion indekslar (NDVI), tuprog-suv
balansi hamda evapotranspiratsiya (ET, ET) ko‘rsatkichlarini
GAT texnologiyalari yordamida majmuaviy va zonal tahlil gilish,
shu asosida differensiyalashgan sug‘orish tartibini belgilash
maqgsadga muvofigdir.

Asosiy magsad - GAT va masofadan zondlash ma’lumotlari
asosida g‘o‘zaning suvga bo‘lgan talabini baholash, suv tanqisligi
zonalarini ajratish hamda dalaning fazoviy xususiyatlarini hisobga
olgan holda sug‘orish muddatlarini belgilashdan iborat.

Ushbu maqgsadga erishish uchun quyidagi ketma-ketlikda
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ishlar bajariladi: sun’iy yo'ldosh tasvirlarini yig‘ish va bulutlardan
tozalash; NDVI va zarur hollarda NDWI kabi indikatorlarni
hisoblash; meteorologik ma’lumotlardan ET_ ni aniglash;
g'o‘zaning rivojlanish bosgichiga mos K_koeffitsiyentini tanlash;
ET, = ET x K, bo'yicha ekin evapotranspiratsiyasini hisoblash;
GISda maydonlarni suv talabi va o'simlik holatiga ko‘ra zonalash;
sug‘orish ustuvorligini belgilash[7].
MATERIALLAR VA USULLAR

Asosiy ma’lumot manbalari sifatida Sentinel-2 yoki Landsat
tasvirlari, yaqin davr meteorologik kuzatuvlari, dala chegaralari va
sug‘orish tarmoglari GIS qatlamlari olinadi. Tasvirlarga radiometrik
va geometrik tayyorgarlik, bulutlarni nigoblash va tadqiqot
maydoniga kesish ishlovlari bajariladi. Vegetatsiya holatini
ifodalash uchun NDVI, suvga bog'liq o'zgarishlarni aniglashda esa
NDWI yoki boshga namlik indikatorlaridan foydalanish mumekin.

Suv talabi hisobi FAO-56 ning K -ET_ yondashuviga
tayangan holda bajariladi. FAO usulida g‘o‘za kabi ekinning
evapotranspiratsiyasi referens evapotranspiratsiya va ekin
koeffitsiyenti ko‘paytmasi bilan ifodalanadi: ET = K x ET.
ET, meteorologik talabni, K, esa ekinning rivojlanish bosqichi
va xususiyatlarini ifodalaydi. Amaliy sug‘orish qarorida yog‘in,
tuprogdagi mavjud namlik va suv stressi kabi omillar ham hisobga
olinadi [4].

Masofadan aniglashda NDVI - (NIR - Red) / (NIR + Red)
ko‘rinishidagi indeksdan foydalaniladi. Uning vaqgt bo'yicha
pasayishi mustagqil ravishda “sug‘orish shart” degan xulosani
bermaydi; biroq ET, yog'in, tuproq namligi yoki dala kuzatuvi
bilan birgalikda garalganida suv stressi bo'yicha ishonchliroq
indikatorga aylanadi. Shu jihat tadgiqot metodikasining asosiy
tamoyilidir.

1-rasmda jarayon ketma-ket emas, balki o‘zaro bog‘langan
garor gabul gilish tizimi sifatida tasvirlangan.

Dastlabki bosgichda sun’iy yo‘ldosh tasvirlaridan o'simlik holati
olinadi; keyin GIS orqgali indikatorlar xaritalanadi. Meteorologik

1 Sun'iy yo'ldosh 2 Oldindan ishlov

ma’lumotlari berish
= Asosiy sun'iy yo i + Bulut va soya niqobi:
. Sent;nel—z, Landsat 8/9 @ S « Fmask, QA band (:)
= Olingan ma'lumotiar: ¥ _» -+ Georeferens: S

« WGS 84, UTM il !
+ Radiometrik kalibrlash: ===
= Top-of-Atmosphere (TOA)
yoki Surface Reflectance (SR)

« Multiband tasvirlar
(Visible, NIR, SWIR)

« Atmosfera tuzatishlari

« Metadata (vaqgt, koordinata)

2

ma’lumotlar bilan birlashtirilgan ET_ hisobi suv talabi xaritasini
beradi. Yakuniy bosgichda maydonlar ustuvorlik darajasiga
ajratilib, sug‘orish navbati belgilanadi.

Hisoblash algoritmi va namunaviy natijalar. Sug‘orish
muddatini aniglashda fagat bitta indeksdan foydalanish xatolikni
oshirishi mumkin. Shu sababli uchta axborot manbaini birlashtirish
tavsiya etiladi: (1) vegetatsiya holati - NDVI; (2) atmosfera talabini
ifodalovchi ET, va ekin ehtiyojini ifodalovchi ET; (3) dala va tuprog
bo'yicha mavjud namlik yoki sug‘orishdan keyingi suv balansi.
Qaror mezoni sifatida indikatorlarning birgalikdagi pasayishi,
masalan, NDVI ning dala bo‘yicha nisbatan past giymatlarga
o'tishi va hisoblangan ET_ning yuqori darajada saqlanishi ko'rib
chigiladi [3].

Ragamlar real xo‘jalik o‘lchovlari emas, metodik yondashuvni
tushuntirish uchun tuzilgan namunaviy hisoblash qatoridir. ET,
va K_ dan ET_ ni olish formulasi FAO-56 yondashuviga mos.
“Sug’orish holati” ustuni yakuniy avtomatik buyrugq emas, balki
GIS va dala tekshiruvi bilan tasdiglanadigan boshgaruv tavsiyasini
anglatadi (1- jadval).

NDVI vegetatsiya davrining o‘rtalarida 0,76 gacha oshib,
keyingi davrda 0,61 gacha kamaygani ko‘rsatilgan. Shu vaqt
oralig‘ida ET_ 6,99 mm/kun atrofidan 5,56 mm/kun gacha
pasaymoqda (2-rasm).

Ikkinchi rasmdagi ikki ko'rsatkichning bir xil yo‘nalishdagi
o‘zgarishi ekinning rivojlanish bosqichi va meteorologik talab
bilan bog'liq bo'lishi mumkin. Shuning uchun sug‘orish garori
grafikdagi bitta nugtaga emas, dinamik tendensiyaga va tuproq
namligi ma’lumotlariga tayanishi kerak [3].

Natijalarni GISda fazoviy talqin qilish. GIS muhitida har
bir dala uchun NDVI, NDWI, ET,, sug‘orish tarixi va zarur bo‘lsa
tuproq xaritasi birlashtiriladi. Zonal statistik tahlil orqali dala
ichidagi o‘rtacha, minimum va maksimum giymatlar olinadi.
Natijada “suv talabi yuqori”, “kuzatuv talab etadi” va “suv talabi
nisbatan past” kabi tematik sinflar shakllantirilishi mumkin. Bunday

4 Suv talabi hisobi

= ETo: Referent Evapotranspiratsiya
(Penman-Monteith, Hargreaves) am "

= Ke: O'simlik koeffitsienti e
(faza, tur bo'yicha) g ¥ e

= O'simlik suv talabi (ETc):

( ETo x Kc (mm/kun, mm/dekada)

3 Indeks va namlik
indikatorlari

* NDVI:
« O'simlik biomassasi,
(NIR - Red) / (NIR + Red)
= NDWI: O'simlik namligi,
(Green - NIR) / (Green + NIR)

=

5 Sug'orish qarori

= Sug'orish muddati: Qachon
boshlash (masilan, 3 kun keyin)

= Sug'orish navbati: Tartib, él
davomniylik (masalan, 12 soat) e

« Kerakli suv hajmi: m?/ga ot serss o

Keray amas.

1-rasm. G‘o‘za maydonini masofadan monitoring qilish va sug‘orish muddatini aniglashning texnologik sxemasi.

1-jadval.
G‘o‘za uchun namunaviy masofaviy monitoring va suv talabi ko‘rsatkichlari
Davr NDVI ET, mm/kun K ET, mm/kun Namlik signali Sug‘orish holati

1-dekada iyun 0.34 39 0.80 3.12 o‘rtacha kuzatuv

2-dekada iyun 0.46 44 0.91 4.00 me’yoriy kuzatuv

3-dekada iyun 0.58 5.1 1.02 5.20 me’yoriy rejalashtirish

1-dekada iyul 0.67 5.7 1.09 6.21 me’yoriy rejalashtirish

2-dekada iyul 0.73 6.1 1.11 6.77 me’yoriy me’yoriy navbat

3-dekada iyul 0.76 6.3 1.11 6.99 me’yoriy me’yoriy navbat
1-dekada avgust 0.72 6.0 1.10 6.60 biroz pasayish yagin monitoring
2-dekada avgust 0.66 5.6 1.08 6.05 pasayish ustuvor
3-dekada avgust 0.61 5.2 1.07 5.56 pasayish sug‘orish ko‘rib chiqiladi

Izoh: Jadvalda g‘o‘'zaning vegetatsiya davridagi suv talabi masofaviy monitoring ma’lumotlari asosida ko'rsatilgan. lyun oyida
NDVI va ET_qiymatlari asta-sekin oshib, o‘simlikning o’sishi kuchaygan. Iyul oyida NDVI (0,76) va ET_ (6,99 mm/kun) eng yuqori
qiymatga yetib, g‘o’zaning suvga bo‘lgan talabi maksimal darajada kuzatilgan. Avgust oyidan boshlab NDVIva ET_qiymatlari pasayib,
o'simlikning pishish davri boshlangan. Shunga mos ravishda sug‘orish ehtiyoji kamaygan, ammo namlikning pasayishi sababli
monitoringni kuchaytirish va zarur hollarda sug‘orishni amalga oshirish tavsiya etilgan. Natijalar masofaviy monitoring yordamida
sug‘orish muddatlarini aniq belgilash va suv resurslaridan samarali foydalanish imkonini berad.
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Izoh: Rasmda g‘o‘zaning vegetatsiya davrida NDVI va ETc ko'rsatkichlarining o‘zgarishi tasvirlangan. lyun oyidan boshlab har
ikkala ko'rsatkich asta-sekin oshib borgan va iyul oyining 3-dekadasida eng yuqori qiymatga yetgan. Bu davrda g‘o’zaning o‘sishi
va suvga bo‘lgan talabi maksimal darajada bo‘lgan. Avgust oyidan boshlab NDVI va ETc qiymatlarining pasayishi kuzatilgan, bu
esa o'simlikning pishish bosgichiga o‘tayotganini va suv talabi kamayib borayotganini ko‘rsatadi. Grafikdagi NDVI = 0,65 chegarasi
o'simlik holatini baholash va sug‘orish zaruratini aniglash uchun muhim mezon sifatida xizmat qiladi.

xaritalash sug‘orish mashinalari va suv tagsimoti navbatini
hududiy ustuvorlik bo‘yicha tashkil etishga yordam beradi.

Tavsiya etiladigan garor matritsasida yuqori ET_+ past NDVI
+ namlik indikatorlarining pasayishi eng yuqori ustuvorlik sifatida
belgilanadi. Yugori ET_+ yuqori NDVI holatida osimlik faol
rivojlanayotgan bo‘lsa, sug‘orish reja bo'yicha davom ettiriladi.
Past ET_ + yugori NDVI esa sug‘orishni kechiktirish yoki mavjud
navbatni saglash uchun signal bo'lishi mumkin. Ushbu qoidalar
hududning tuprog-iglim sharoitiga kalibrlanishi lozim.

Taklif etilayotgan yondashuvning amaliy afzalligi - bir xil
maydon uchun yagona sug‘orish intervalini belgilashdan ko'ra,
ma’lumotga asoslangan fazoviy qarorlar tayyorlash imkoniyatidir.
Masofaviy monitoring suv tangisligi alomatlarini erta ko'rishga,
GIS esa resurslarni aynan muammoli zonalarga yo‘naltirishga
xizmat qiladi.

Shu bilan birga, masofadan zondlash ko‘rsatkichlari bevosita
sug‘orish normasi yoki hajmini to'liq almashtirmaydi. Bulutlilik,
tasvir olish davriyligi, ekinning nav xususiyatlari, tuprogning

suv ushlash qobiliyati va meteorologik ma’lumotlarning aniqligi
natijaga ta’sir qiladi. Shu sababli yakuniy tizimda masofaviy
indikatorlar dala namligi o'lchovlari va agronomik kuzatuv bilan
verifikatsiya qilinishi kerak.

XULOSA

G‘o'zaning suvga bo‘lgan talabini masofadan aniglashda sun’iy
yo‘ldosh tasvirlari, NDVI/NDWI indekslari, meteoma’lumotlar
va FAO-56 (ETo va Kc) hisob-kitoblarini yagona GIS tizimida
birlashtirish eng samarali metodik yondashuvdir.

To'plangan ma’lumotlarni fazoviy zonalashtirish sug‘orish-
ning ustuvor muddatlarini to‘g‘ri belgilashga hamda suv
resurslarini hududiy jihatdan oqilona va tejamkor tagsimlashga
imkon beradi.

Tadgigotni amaliyotga to'liq tatbiq etish uchun modelni real
dala ko‘rsatkichlari (tuproq namligi sensorlari va gravimetrik
kuzatuvlar) bilan kalibrovka qilish, bir necha mavsum davomida
anigligini baholash va garor gabul gilish algoritmlarini mahalliy
sug‘orish me’yorlariga moslashtirish talab etiladi.

/I FAOQ Irrigation and Drainage Paper 56. Rome: FAO, 1998.
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TOMCHILATIB SUG‘ORISHDA TUPROQ AGROKIMYOVIY
XOSSALARINING O‘ZGARISHI VA UNING PAXTA
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Annotatsiya. Maqolada tomchilatib sug ‘orish (FAO-56 standart metodi asosida) va an’anaviy egatlab sug ‘orish usullarining
tuproq agrokimyoviy xossalariga uch yillik (2021-2023 yy.) ta’siri taqqoslangan. O ‘zbekiston “O‘ZAGROKIMYOHIMOYA”
AJ “Agrokimyo stantsiyasi Jizzax filiali” bilan hamkorlikda tuproq tarkibidagi gumus, harakatchan fosfor (P;O,), harakatchan
kaliy (KzO) va umumiy azot (N) miqdorlarining o ‘zgarishi GOST 26213-91 va GOST 26205-91 standartlari asosida o ‘rganildi.
Sharofrashidov tumanidagi tajriba maydonida 2021 yil boshi va 2023 yil oxiri ko ‘rsatkichlari solishtirilganda, tomchilatib
sug ‘orilgan maydonda gumus 0,17 %, harakatchan fosfor 9,3 mg/kg, umumiy azot 0,008 % ga oshgani, harakatchan kaliyning
kamayish sur ‘ati esa egatlab sug ‘orilgan maydonga nisbatan qariyb ikki barobar sekinlashgani aniqlandi.

Kalit so‘zlar: tomchilatib sug ‘orish, harakatchan fosfor, harakatchan kaliy, gumus, umumiy azot, Jizzax viloyati, och tusli bo ‘z
tuproq, FAO-56, GOST standartlari.

Abstract. This article presents a three-year (2021-2023) comparative study of the effects of FAO-56-scheduled drip irrigation
versus conventional furrow irrigation on soil agrochemical properties. In cooperation with the Jizzakh Branch of the Agrochemical
Station of “O’ZAGROKIMYOHIMOYA” JSC, changes in humus, available phosphorus (P;0,), available potassium (K;0), and
total nitrogen (N) content were studied according to GOST 26213-91 and GOST 26205-91 standards. Comparing indicators from
early 2021 to late 2023 at the experimental site in the Sharof Rashidov district, drip irrigation increased humus content by 0.17 %,
available phosphorus by 9.3 mg/kg, and total nitrogen by 0.008 %, while the rate of available potassium depletion was nearly half
that observed under furrow irrigation.

Keywords: drip irrigation, available phosphorus, available potassium, humus, total nitrogen, Jizzakh Region, light sierozem,
FAO-56, GOST standards.

Annomauyusa. B cmamve nposedeno mpéxnemuee (2021-2023 22.) cpagnumenvHoe ucciedogaue éausHus KaneibHozo opoule-
nua (no FAO-56 cmandapmuomy memody) u mpaduyuorHozo 60po30Kk08020 OpowleHuUs HAd azpoXuMUUecKue ceolicmaea nouswvl. B
compyoruuecmeae ¢ [rcusakckum ¢unuanom «Azpoxumuueckoti cmanyuu» AO «O>ZAGROKIMYOHIMOYA» usyuensl usmene-
Hus codepxcanus 2ymyca, nodsusicnozo ¢ocpopa (P,0,), nodsusicrozo kanus (K20) u obusezo asoma (N) no cmandapmam I'OCT
26213-91 u TOCT 26205-91. Ha onsimnom yuacmke Llapogpawiudosckozo pationa, npu conocmasnenuu hokasamenel Hd Hauano
2021 e. u koney 2023 2., ycmanoeneHo, umo npu KaneibHoMm opouleHuu codepxcanue zymyca ysenuuunocs Ha 0,17 %, nodeusiciozo
¢ocopa — Ha 9,3 me/ke, obwezo azoma — Ha 0,008 %, mozda Kax memn CHUMHCEHUS COOEPHCAHUS NOOBUHCHO20 KAUS OKA3AICS
noumu edeoe mediieHHee, uem npu 60po30KOBOM OpPOUIEHUU.

Knrouesvle cnosa: kanenvHoe opouieHue, ho08ux CHbLl ocgop, nodsuxcHblil Kanull, 2ymyc, obwuti azom, Ixrcusakckas obnacms,

ceemblii ceposém, FAO-56, cmandapmot TOCT.

KIRISH

Sug‘orish usullarining tuproq unumdorligiga ta’siri gishlog xo*-
jaligi samaradorligining muhim omilidir [1]. Tomchilatib sug‘orish
tizimining tuproq agrokimyoviy xossalariga ta’sirini o‘rganish
dolzarb masala hisoblanadi, chunki bu texnologiya an’anaviy
sug‘orish usullaridan tubdan farglanadi [2,3].

Dunyo tajribasi shuni ko'rsatadiki, tomchilatib sug‘orish tizimi
tuprogda elementlarning yuvilib ketishini kamaytiradi va o'g'it-
larning lokallashtirilgan berilishini ta’minlaydi [4]. Silburn va
boshgalar (2013) Avstraliyada chuqur drenaj orqali sezilarli oziga
moddalar yo‘qotilishi hagida ma’lumot bergan [5]. Bu muammo
tomchilatib sug‘orish yordamida yechilishi mumkin.

Oldingi tadqiqotlar turli sug‘orish usullarining tuproq unum-
dorligiga turli xil ta’sir ko‘rsatishini isbotlagan [6,7]. O‘zbekiston
sharoitida Xamidov va boshgalar tomchilatib sug‘orishning
sho‘rlangan tuproglardagi samaradorligini o'rgangan [8]. Biroq
Jizzax viloyati sharoitida, xususan FAO-56 standart metodi bilan
uyg‘unlashtiriigan uch yillik dinamikada, batafsil agrokimyoviy
tadqiqotlar yetarli emas.

Bizning magsadimiz Jizzax viloyati sharoitida FAO-56 standart

metodi asosida tomchilatib sug‘orish va an’anaviy egatlab sug‘o-
rishning tuproq agrokimyoviy xossalariga (gumus, harakatchan
fosfor, harakatchan kaliy, umumiy azot) ta’sirini uch yillik dinami-
kada solishtirma tahlil gilishdan iborat.
MATERIALLAR VA USLUBLAR

Agrokimyoviy tadgiqotlar O‘zbekiston Respublikasi
“O'’ZAGROKIMYOHIMOYA” AJ “Agrokimyo stansiyasi Jizzax
filiali” xodimlari bilan hamkorlikda, Jizzax viloyati Sharofrashidov
tumanidagi tajriba maydonida olib borildi. Tuprogq namunalari
2021 yil (mavsum boshida) va 2023 yil (mavsum oxirida) FAO-
56 standart metodi asosida tomchilatib sug‘orilgan hamda unga
tutash bo‘lgan an’anaviy egatlab sug‘orilgan maydonlardan olindi.

Tuprog namunalari olish tartibi: Tuprog namunalari har bir may-
dondan 0-30 sm chuqurlikdan konvert usuli bo‘yicha olindi. Har bir
namuna 5 nugtadan olingan kichik namunalarning aralashmasini
tashkil etdi. Namunalar quritilib, 0,25 mm elakdan o‘tkazildi.

Fosfor va kaliy tahlili tartibi: 1) tuprog namunasi 5 g olinib,
1 %-li ammoniy karbonat (NH,),CO3 eritmasidan 100 ml o‘lchab
qo'yildi; 2) 18-20 soat (bir kecha) qoldirildi; 3) filtrlangandan
so‘ng ikki gismga ajratildi; 4) fosfor uchun ranglantiruvchi reaktiv
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go‘shilib spektrofotometrda, kaliy uchun esa alangali fotometrda
o‘lchandi; 5) natija Mochigin-Protasov usuliga muvofig mos
koeffitsientga ko'paytirildi.

1-jadval
Qo'llanilgan tadqiqot uslublari

Ko‘rsatkich Uslub GOST standarti
Gumus miqdori Tyurin uslubi GOST 26213-91

Harakatchan Mochigin-Protasov uslubi

fosfor (P20s) (molibden ko‘kisi) GO AA=EN

Harakatchan Mochigin-Protasov uslubi

kaliy (K20) (alangali fotometriya) CORI A

Izoh: harakatchan fosfor va kaliy bir xil GOST 26205-91 standarti
(Mochigin-Protasov usuli, 1 %-li ammoniy karbonat eritmasi
bilan ishlov berish) asosida aniglanadi; ular faqat yakuniy o‘lchov
bosqichida farglanadi — fosfor molibden ko'kisi usulida, kaliy esa
alangali fotometr yordamida o‘Ichanadi.

Gumus tahlili tartibi (Tyurin usuli): 1) 0,25 mm elakdan
o‘tkazilgan 1 g tuproq olindi; 2) kolbaga solindi; 3) 10 ml xromli
aralashma qo‘shildi; 4) 20 daqiga 160°C haroratda termostatga
qo'yildi; 5) sovutilib 40 ml distillangan suv quyildi; 6) 3—4 tomchi
fenilantranil indikatori go‘shildi; 7) Mor tuzi eritmasi bilan titrlandi.

NATIJALAR VA MUNOZARA

Uch yillik kuzatuv davomida (2021 yil boshi — 2023 yil oxiri)
tomchilatib va egatlab sug‘orilgan maydonlarda olingan tuproq
namunalarining agrokimyoviy tahlili natijalari 2-jadvalda keltirilgan.

Natijalar shuni ko‘rsatdiki, FAO-56 standart metodi asosi-
da tashkil etilgan tomchilatib sug‘orish tuprogning gumus va
harakatchan fosfor bilan ta’minlanganlik darajasini yaxshiladi
hamda umumiy azot migdorini biroz oshirdi, egatlab sug‘orilgan
maydonda esa aksincha, barcha to‘rtta ko‘rsatkich bo'yicha
pasayish kuzatildi.

2-jadval
Tomchilatib va egatlab sug‘orilgan maydonlar
tuproq agrokimyoviy ko‘rsatkichlarining dinamikasi
(2021-2023 yy.)

- Sugorish | 2021y. | 2023y. | o .
e usuli boshida | oxirida O’zgarish
Tomchilatib
1,15 1,32 +0,17
Gumus, % (FAO-56) 2 > >
Egatlab 1,10 1,05 —0,05
Harakatchan T()Frgc(;ulsaglb 12,5 21,8 +9,3
P20s, mg/kg (FAO-56)
’ Egatlab 13,0 11,5 -1,5
Harakatchan T&‘g%‘_”;g;b s | 215 30
0, mg/k,
K:0, mgkg Egatlab 240 180 ~60
Tomchilatib
0,090 0,098 +0,008
UmumiyN, % | (FAO-56) | %090 | 009 ’
Egatlab 0,088 0,082 —-0,006

Harakatchan kaliy bo'yicha ikkala variantda ham kamayish
tendensiyasi gayd etildi — bu, birinchi navbatda, tajriba davomida
kaliyli o‘g'itlarning yetarlicha berilmaganligi bilan izohlanadi. Birog
kamayish sur‘ati variantlar bo‘yicha sezilarli farq qildi: tomchilatib
sug‘orilgan maydonda kaliy miqdori 245 dan 215 mg/kg gacha,
ya'ni 12,2 % ga kamaygan bo‘lsa, egatlab sug‘orilgan maydonda
240 dan 180 mg/kg gacha, ya'ni 25,0 % ga kamaydi. Demak,
tomchilatib sug‘orish sharoitida kaliyning yuvilib ketish sur‘ati
egatlab sug‘orishga nisbatan gariyb ikki barobar sekin kechdi.

Bu natijalar tomchilatib sug‘orishda suvning tuprogni chuqur
gatlamlarga yuvib o‘tmasligi va oziga elementlarining ildiz zo-
nasida ko‘proq saglanib qolishi bilan izohlanadi — bu xulosa
xalgaro tadgiqotlar natijalari bilan ham mos keladi [4,5].

Agrokimyoviy ko'rsatkichlarning yaxshilanishi paxta hosildor-
ligiga ham ijobiy ta’sir ko‘rsatdi. Bir xil tajriba maydonlarida FAO-
56 standart metodi asosida tomchilatib sug‘orilgan variantda

hosildorlik 2021 yilda 4050 kg/ga, 2022 yilda 4500 kg/ga, 2023
yilda 4800 kg/ga ni tashkil etgan bo‘lsa, egatlab sug‘orilgan na-
zorat variantida bu ko‘rsatkich mos ravishda 3200, 3300 va 3400
kg/ga darajasida qolgan. Uch yil davomida tomchilatib sug‘orilgan
maydonlarda tuproq unumdorligi ko‘rsatkichlarining bargaror
yaxshilanishi, aynan shu davrda kuzatilgan hosildorlik o‘sishining
agrokimyoviy asoslaridan biri sifatida baholanishi mumkin.

Vang va Vu hamda bir gator tadgigotchilarning ma’lumotlariga
ko'ra, fertigatsiya (0‘g'itni sug‘orish suvi bilan birga berish) orgali
oziga moddalarining o‘zlashtirilish koeffitsienti egatlab sug‘orish-
dagi 60-65 % ga nisbatan 85-90 % ga yetadi [9]. Bu, o'z navbati-
da, tomchilatib sug‘orish sharoitida tuprogdagi harakatchan fosfor
va gumus ko‘rsatkichlarining nisbatan yaxshi saglanib golishini
tushuntiruvchi omillardan biridir.

XULOSA

1. Uch yillik (2021-2023 yy.) kuzatuv natijasida FAO-56 stan-
dart metodi asosida tomchilatib sug‘orilgan maydonda tuprogning
gumus bilan ta’'minlanganlik darajasi 0,17 % ga oshgani, egatlab
sug‘orilgan maydonda esa 0,05 % ga kamaygani aniglandi.

2. Tomchilatib sug‘orilgan maydonda harakatchan fosfor
migdori 9,3 mg/kg ga oshgan bo‘lsa, egatlab sug‘orilgan may-
donda 1,5 mg/kg ga kamaygan — bu tomchilatib sug‘orishning
fosfor bilan ta’minlanganlikni yaxshilashdagi ustunligini ko‘rsatadi.

3. Harakatchan kaliy migdori ikkala variantda ham kamaygan
bo‘lsa-da, tomchilatib sug‘orilgan maydonda kamayish sur‘ati
(12,2 %) egatlab sug‘orilgan maydonga (25,0 %) nisbatan qariyb
ikki barobar past bo‘ldi.

4. Umumiy azot miqdori tomchilatib sug‘orilgan maydonda
0,008 % ga oshgan, egatlab sug‘orilgan maydonda esa 0,006
% ga kamaygan.

5. Agrokimyoviy ko‘rsatkichlarning bargaror yaxshilanishi
tomchilatib sug‘orilgan maydonlarda uch yil davomida paxta
hosildorligining izchil oshishi (4050—4800 kg/ga) bilan uyg‘un
kechdi, egatlab sug‘orilgan nazorat variantida esa hosildorlik
deyarli o‘zgarmay qoldi (3200—3400 kg/ga).

6. GOST 26213-91 va GOST 26205-91 standartlari asosida
olib borilgan tahlillar FAO-56 standart metodi bilan tashkil etilgan
tomchilatib sug‘orishning tuprog unumdorligini saglash va yax-
shilashdagi samaradorligini tasdigladi.
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Annotatsiya. Hozirgi vaqtda global iglim o ‘zgarishi jarayonlari natijasida dunyoning turli hududlarida o ‘ziga xos
resurslar yetishmovchiligi kuzatilmogda hamda ob-havo sharoitlarining tubdan o ‘zgarish jarayonlari sodir bo ‘Imogqda.
Mazkur maqolada ingichka tolali g ‘o ‘zani yetishtirishda tuproq ichidan sug ‘orish tizimidan foydalanish jarayonida sug ‘orish
suvining tuproq qatlamlarida tarqalish kengligini aniqlash hamda uning aniq ko ‘rsatkichlarini tahlil qilish uchun matematik
model ishlab chiqish masalalari yoritilgan. Mazkur matematik model orgali tuproq turiga qarab, suvning gravitatsion
tortishish kuchi ta sirida harakatlanishi natijasida namlanishning tarqalish kengligi hamda tuprogdagi namlik darajasining
to ‘vinganlik holatiga ko ‘ra suv harakatining trayektorivasini aniglash imkoniyati yaratiladi.

Kalit so‘zlar: tuproq ichidan sug orish, shlang, tizim, suv, resurs, loyqalik daraja, namlik, matematik model, tarqalish
kengligi.

Abstract. Currently, in the process of global climate change, there is a shortage of specific resources in every corner of the
world, and the weather is changing dramatically. In this article, for the first time, in the process of using the subsoil irrigation
system, in the cultivation of fine-fiber cotton, it is possible to obtain certain analytical conclusions by creating a mathematical
model for determining the distribution width of moisture and analyzing its specific indicators. Through the mathematical
model, it is possible to determine the distribution width of water moving based on the gravitational force of water and the
moisture level in the soil based on the saturation state, depending on the type of soil.

Keywords: subsoil irrigation, hose, system, water, resource, turbidity level, humidity, mathematical model, spread width.
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KIRISH

Global iglim o‘'zgarishi ogibatida hududlarda gishloq xo‘jaligida
yetishtiriladigan ekinlarning rivojlanishiga sezilarli darajada salbiy
ta’sirlar kuzatilmoqgda. Haroratning ko'tarilishi natijasida suvning
bug‘lanish koeffitsiyenti, transpiratsiya va evapotranspiratsiya
ko‘rsatkichlarining ortib borishi, hududlarda cheklangan suv
resurslarining kamayishi hamda suv tanqisligining kuchayishiga
olib kelmogda. Ekologik taqchillik ogibatida yillar davomida
yog'ingarchilik kuzatiimaydigan kunlar soni tobora ortib bormoqda.
Qolaversa, tuprog namligining kamayishi hisobiga takroriy
qurg‘oqchilik xavfi ortib, hosildorlik ko‘rsatkichlari dinamikasi
pasayib bormoqda [4].

Yugorida qayd etilgan dolzarb vazifalardan kelib chigib, dala
tajribalarini o'tkazish uslubiyatlari asosida tadgigotlar amalga
oshirilmoqda [3]. O'simliklarning potensial bug‘lanuvchanligini,
jumladan, transpiratsiya va evapotranspiratsiya jarayonlarini
kamaytirish, shuningdek, tuprog—o‘simlik—atmosfera tizimidagi
issiglik, sovuglik va namlik almashinuvi dinamikasini tavsiflovchi
tenglamalarni qo‘llashga asoslangan hisoblash usullari orqali
aniglanmoqda. Hisoblash usullaridan foydalanish orgali magbul
suv ta’'minoti sharoitida bug‘lanuvchanlik (transpiratsiya va
evapotranspiratsiya) bilan bog‘lig muammolarning oldini olish
maqsadida resurstejamkor texnologiyalardan biri bo‘lgan tuproq
ichidan sug‘orish tizimini qo‘llash muhim ahamiyat kasb etadi.

Shu sababli, resurstejamkor texnologiyalardan biri bo‘lgan
tuproq ichidan sug‘orish tizimidan foydalangan holda ingichka
tolali g‘o‘zani yetishtirish bo‘yicha tajriba maydonlari Surxondaryo
viloyatining Angor tumanidagi “Zamin Angor Cluster” MCHJ
xo‘jaligida hamda Denov tumanidagi “Surxon Sifat Tekstil”
MCHJning tajriba maydonlarida tashkil etildi [9].

MATERIALLAR VA USLUBLAR

Ushbu tizimni yaxshi, sifatli, bargaror ishlashi uchun Akorset
mantigiy matematik modeli bilan tavsiflangan tuproqdagi
namlikning tarqalish kengligini baholash muammosi ko'rib chigqildi:

fi ([ n
H[U:m—sséo—di*h—w]w:no (1)
k=1 \U/=0

Bu yerda: flfn - tuprogdagi suvning harakatlana olish
qobilyati.

Tuproqdagi suvning harakatlanishi kengligi uchun algaritimik
tenglamalarni ishlab chigamiz.

Tomizgichli shlangdagi suvning tushushdagi miqdori
fungsiyasini qo‘ydagicha tanlab olamiz.

t 1 3 1 4 -
ol =)< e[ 4oL L L))
Hi — 8 g M
Suvning harakatdagi tezlik kengligini turlicha tahlil gilinishini
Akorset matematik modeli asosida xulosalash tartibi.
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Suvning harakatini tarqaluvchi namlikka garab tartibli
joylashtirish.

oz +2,+2,) =y i o -2, @
Markazlashgan holda bioiglim uslubiyati asosida differensi-
allash amalga oshiriladi. Suvning targalish kengligi va harakat
trayektoriyasi asosida uning ildiz gatlamiga yetib borish kengligini
baholash magsadida Akorset mantigiy-matematik modeli tuziladi.
Agar shu holat bo‘lsa
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NATIJALAR VA MUNOZARA
Bu holatda tuproqdagi namlikning targalish kengligi maksi-
mum va minimum chegaralariga bog'liq ravishda harakatlanishi
ta’'minlanmagan.
Agar shu holat bo'lsa
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Bu holatda tuproqda namlikning tarqalish kengligi maksimum
va minimum chegaralariga bog'liq ravishda harakatlanishi
past tekisliklarga nisbatan birmuncha ta'minlanmagan, sababi
harakatdagi namlik migdori ko‘proq pastga harakatlanayotgani
asoslangan.

Agar shu holat bo'lsa
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Bu holatda tuproqda namlikning targalish kengligi maksimum
va minimum chegaralariga bog'liq ravishda harakatlanishi past
tekisliklarga nisbatan birmuncha yaxshi ta'minlangan, sababi
harakatdagi namlik migdori pastga 0.75 % da, balandga 0.75 %
da harakatlanayotgani asoslangan.

Agar shu holat bo'lsa
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Bu holatda tuprogda namlikning targalish kengligi maksimum
va minimum chegaralariga bog'liq ravishda harakatlanishi
past tekisliklarga nisbatan ancha yaxshi ta’'minlangan, sababi
harakatdagi namlik migdori pastga 0.98 % da, balandga 0.98 %
da harakatlanayotgani asoslangan.

Bu yerda z, — namlanishdagi maydonga nisbatan ildiz qat-
lamning namlanish chegarasi. Har bir namlantirish jarayonlarini
tartibga solishda cheklangan dala nam sig’imini turlicha olish aso-
sida tuproqdagl namlikning tarqalish kengligi ham turlicha bo ladi.
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Bioiglim uslubiyati asosida deferinsiyalash jarayonida
tomizgichli shlangning bir — biriga nisbatan kengligi, chuqurligi,
joylashish sxemasi bo‘yicha turlicha shaklda tagsimlanishini
ko‘rishimiz mumkin. Bunda suvni targalish kengligi va tezlik
trayektoriyasi asosida ildiz gatlamga borishini boholash Akorset
mantiqiy modeli yordamida ko‘ramiz.

Agar shu holat bo‘lsa
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Bu holatda - tuprogdagi namlikning tarqalish kengligini tartibga
solishda tomizgichli shlangning joylashish chuqurligi 0.5 metrda
joylashishi, quvurlarning joylashish kengligi 0.9 m li kengliklarda
o‘rnatildi. Daladagi sug‘orish oldi tuprogning namlik ko‘rsatkich
ChDNS ga nisbatan, 80-80-60 % da namlanishdagi maksimum va
minimum chegaralariga bog'liq ravishda yaxshi harakatlanishini
ta’minlanmagan.

Agar shu holat bo‘lsa
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Bu holatda - tuprogdagi namlikning tarqalish kengligini tartibga
solishda tomizgichli shlangning joylashish chuqurligi 0.5 metrda
joylashishi, quvurlarning joylashish kengligi 0.9 m li kengliklarda
o‘rnatildi. Daladagi sug‘orish oldi tuprogning namlik ko‘rsatkich
ChDNS ga nisbatan, 80-80-60 % da namlanishga bog'liq ravishda

birmuncha yaxshi harakatlanishini ta'minlanmagan.
Agar shu holat bo‘lsa
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Bu holatda - tuprogdagi namlikning targalish kengligini tartibga
solishda tomizgichli shlangning joylashish chuqurligi 0.5 metrda
joylashishi, quvurlarning joylashish kengligi 0.9 m li kengliklarda
o‘rnatildi. Sug‘orish oldi tuproq Daladagi sug‘orish oldi tuprogning
namlik ko‘rsatkich namligi ChDNS ga nisbatan, 70-70-60 % da
namlanishga bog'liq ravishda birmuncha yaxshi harakatlanishini
ta‘minlandi.

Agar shu holat bo‘lsa
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Bu holatda - tuprogdagi namlikning tarqalish kengligini tartibga
solishda tomizgichli shlangning joylashish chuqurligi 0.5 metrda
joylashishi, quvurlarning joylashish kengligi 0.9 m li kengliklarda

o‘rnatildi. Sug‘orish oldi tuproq namligi ChDNS ga nisbatan, 60-
70-60 % da namlanishga bog'liq ravishda yaxshi ta'minlandi.
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Tasniflash hisoboti SI RO
aniq chaqirib olish 0.68 0.94
Chalkashlik matritsasi: 0.69 0.96
Makro o’rtacha — 78 % 0.72 0.97
Taqqoslash tahlili - 98 % 0.74 0.98
Aniqlik darajasi — 97 % 0.82 0.99

GO % H SI% TR
1.02 0.99 0.50 0.32 4
1.01 0.99 0.50 0.31 4
1.00 0.98 0.50 0.28 4
1.00 0.98 0.50 0.26 4
0.99 0.97 0.50 0.18 4

TOMIZGICHLI SHLANG 0.5 METR CHUQURLIKKA JOYLASHTIRILGAN HOLDA
NAMLIKNING TARQALISHI (TEPA QISMGA HAM TARQALISHI)

Tomizgichlar orgali chiggan suv tuproq ichida ham yon tomonlarga, ham yuqoriga va pastga tarqaladi.

80 sm

=t 30-50 sm —=— 30-50 sm —=~

NAMLIK TAQSIMOT] ZONALARI
- Yuqori nam rona — Hdizlarning faol o'sish zonasiga yetib boead| (o'similning tomrisi ham namilanadi)
- O'rta nam zona — o'simlik uchun yetarli namlik bo'lgan glsm
- Past nam zona — o'simlik tomonidan kam foypdalaniladigan glsm
Namllk chegarasl — fldiz yetlb bora olmaydigan qism

=— Tuproq yuzi f

Yugoriga namlik
targalish zonasi

BIR TOMIZGICHDAN NAMLIK TARQALISHI (KO'NDALANG KESIM)
+— Tuproq yuzi
Yugeriga namlik

targalish zonast
g (o'simlik ildiz zonasiga

yetlb boradi)

Tomizgichli shlang Tomizgichli shlang
chuqurligi 0.5 m 50 6m e = chuqurligi 0.5 m

{0.5 m) !
Tomizgich O'rta nam zona
{emitter) {namlik yotarli)

80 sm + "
Pastga namlik Pastga namlik
tarqalish zonasi targalish zonasi

Namlik chegarasi

100 sm 4 (ildkz yetib bora clmayigan qlsm)

- 60-80 sm -
TURFA TUPROQLARDA NAMLIK TARQALISHI

Qumili tuprog
(namlik tez taroaledi)

Loamy (o'rtacha) tuprog
(naemdik me'yorida targaladiy

Gilin tuprog
dnamiik sekin tarqaladi)

50-70 sm = 2z 30-50 sm =

ESLATMA
Tomizglchll shlang 0.5 m chuqurlikka joylashtiriiganda namiik:

+" Pastga — asosly ildiz zonasiga

+ Yen temonlarga — tomizgichlar oraligtidagl maydonnl qoplaydi
+ Yugoriga — tuprog yuzasiga yaqgin gismga ham yetib borad| va
o'simlikning tomri (ildiz boyni) ham namlanadi.

1-rasm. Shlangdan tomayotgan suvni namlikni tarqalish kengligi

i -1
Tl =gk +£—1‘(o.58 +0.60 Y + &/r2 +0.02 (20)

Bu holatda - tuprogdagi namlikning targalish kengligini tartibga
solishda tomizgichli shlangning joylashish chuqurligi 0.5 metrda
joylashishi, quvurlarning joylashish kengligi 0.9 m li kengliklarda
o‘rnatildi. Daladagi sug‘orish oldi tuprogning namlik ko‘rsatkich
ChDNS ga nisbatan, 60-70-60 % da namlanishga bog‘liq ravishda
a’lo darajada ta'minlandi.
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Holat bo‘yicha aniglangan tuproqga tarqalayotgan namlik
miqdorining tarqalish kengligini tartibga solishda tomizgichli
shlangning joylashish chuqurligi, quvurning joylashish kenglikda
o‘rnatilishi. Sug‘orish oldi tuprog namligi ChDNS ga nisbatan turli
xil % larda namlan bilan bog'liq ravishda yaxshi ta'minlanganligini
baholash Akorset mantigiy modelidan foydalangan holda

tasniflandi va natijalar tahlili o‘tkazildi.

Ingichka tolali g‘o‘zani yetishtirishda turli xil sug‘orish
texnologiyalarini qo‘llash natijalariga ko‘ra, quyidagi xulosaga
kelish mumkin: egatlab sug‘orishga nisbatan tuproq ichidan
sug‘orish texnologiyasini qo‘llashda sug‘orish shlangi ichiga
o‘rnatilgan mis simning ta’sir doirasi o‘simlik ildizlarining shlangni
teshib o'tish ehtimolini o‘rtacha 71-77 % gacha kamaytiradi.

Tuproq ichidan sug‘orish texnologiyasi qo‘llanilgan variantlarda,
xususan, mis simli sug‘orish shlanglaridan foydalanilganda,
alyuminiy simli hamda hech ganday sim o‘rnatiimagan
variantlarga nisbatan samaraliroq natijalarga erishildi. Jumladan,
egatlab sug‘orishga nisbatan suv sarfi 61-69 % gacha, mineral
o‘g'itlar sarfi 42-48 % gacha tejaldi, hosildorlik rentabelligi esa
42-61 % gacha oshdi.

XULOSA

Xulosa o‘rnida alohida ta’kidlash joizki, ilk bor tuproq ichidan
sug‘orish jarayonida tuproqqa tarqalayotgan namlik migdori, uning
tarqalish kengligi va diapazonini turli tasniflar asosida baholash
amalga oshirildi. Bunda tomizgichli shlangning tuproq ichiga
joylashtirish chuqurligi, quvurlarni joylashtirish oralig‘i hamda
sug‘orishdan oldingi tuproq namligining ChDNSga nisbatan
60-70-60 % darajasida bo'lishi kabi omillar hisobga olindi.

Sug‘orish tizimini turli tuproq turlarida qo‘llash samaradorligini
baholashda mazkur omillarning o‘zaro bog'ligligi asosida Akorset
mantigiy modelidan foydalanildi.
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Annotatsiya. Maqolada 2024-2026-yillarda o ‘tkazilgan tajribalar asosida yomg ‘irlatib sug ‘orish tartiblarining tuproq
hajm massasiga ta’siri ko ‘rib chigilgan. Tadqgiqotda sug ‘orish oldi tuproq namligini CHDNSga nisbatan 70-70-60%, 75-
75-70% va 80-80-70% me’yorlarda ushlab turish hamda mineral o ‘g ‘itlarni N, P, K. va N, P, K, kg/ga me’yorlarda
qo ‘llashning ta’siri o ‘rganildi. Tuproq namunalari amal davri boshi va oxirida 0-10, 10-20, 20-30, 30-40, 40-50, 50-60, 60-70
sm qatlamlardan olinib, hajm og ‘irligi aniqlandi. Tadqiqot natijalariga ko ‘ra, vegetatsiya davrida tuprogning hajm massasi
barcha variantlarda ma’lum darajada ortgan. Lekin yomg ‘irlatib sug‘orishda egatlab sug‘orishga nisbatan tuprogning
hajm og ‘irligi optimal darajada saglangan. Eng yaxshi natijalar sug ‘orish oldi tuproq namligi CHDNSga nisbatan 75-75-
70% bo ‘lgan variantlarda kuzatildi. Mineral o g ‘itlar me’yorini N, P, K. va N, P, K, gacha oshirish tuprogning hajm
massasiga sezilarli darajada ijobiy yoki salbiy ta’sir ko ‘rsatmacdi.

Kalit so‘zlar: kuzgi bug ‘doy, o ‘tlogi-allyuvial tuproq, hajm og ‘irligi, yomg ‘irlatib sug ‘orish, egatlab sug ‘orish, CHDNS,
tuproq namligi, mineral o ‘g ‘it, tuproq qatlamlari.
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Abstract. The article examines the impact of sprinkler irrigation regimes on soil bulk density, based on experiments
conducted between 2024 and 2026. The study investigated the effects of maintaining pre-irrigation soil moisture at levels of
70-70-60%, 75-75-70%, and 80-80-70% of the field water capacity (FWC), alongside the application of mineral fertilizers at
rates of N, P, K, and N, P, K, kg/ha. Soil samples were taken from layers 0-10, 10-20, 20-30, 30-40, 40-50, 50-60, and
60-70 cm at the beginning and end of the growing season, and the bulk density was determined. According to the research
results, the soil bulk density increased to a certain extent in all variants during the growing season. However, during sprinkler
irrigation, the bulk density of the soil was maintained at an optimal level compared to furrow irrigation. The best results were
observed in the variants with a pre-irrigation soil moisture content of 75-75-70% of FC. Increasing the mineral fertilizer rate
toN P, K, and N, P K, had no significant positive or negative effect on the soil bulk density.

Keywords: winter wheat, meadow-alluvial soil, bulk density, sprinkler irrigation, furrow irrigation, FC, soil moisture,
mineral fertilizer, soil layers.

AnHomayusa. B cmamee paccmampueaemcs @nusHue percumos 00Hc0e8anbH020 OPOUIEHUs HA 00BEMHYI0 NJIOMHOCMb
nousbl Ha OCHOBE IKCNEPUMEHMO8, nposedeHHbiX 8 nepuod ¢ 2024 no 2026 200. B uccnedosanusx usyuanocv ausHue noo-
depatcanus npednonusHoll enaxcHocmu nousst Ha yposte 70-70-60%, 75-75-70% u 80-80-70% om IITIB, a maxaice éHeceHus
MuHepanvhblx yooopenuti 6 nopme N, P, K. uN, P K, Ke/ea. O6pasyvi noussi 6vinu e3smet us cnoes 0-10, 10-20, 20-30,
30-40, 40-50, 50-60, 60-70 cm 8 Hauane u KoHYe 8ezemayuoHHO20 nepuoda u onpedenena obsemuas macca. CoanacHo pe-
3ynbmamam uccnedosaHutl, 00seMHAs MACCA NOUBbL 80 6CEX BAPUAHMAX 8 MeUeHUe 8e2emayuoHH020 nepuodd yeenuuusanacy
8 onpedenennoti cmenenu. OOHako npu nonuse 00xcdem 066eMHA MACCA NOUBbI NOODEPHCUBANACH HA ONMUMANLHOM YPOBHE
no cpasHeHuio ¢ nonusom no 6oposdam. Haunyuwiue pesynomamot Habniodanuce 8 8apuaHmax ¢ NpednoausHou 61axcHOCMbIo
nouewt 75-75-70% om IIIIB. Yeenuuenue Hopmbl MUHepanbHuIX YOobpeHuil 0o NP 0oKs u N, P, K, He okasano cyuje-
CMBEHHO20 NOJIOHCUMENLHOZ0 WIU OMPUYATENLHOZ0 BAUSHUS HA 06BEMHYIO MACCY NOUBDI.

Kniouessie cnosa: osumas nuwieHuya, Jy2080-ai08UANbHAS NO48d, 00BeMHAs NIOMHOCMb, Joxcdesanue, 6opo30K08bIL

nonus, @C, enaxcHocmsv nouswl, MUHEpaibHoe yOoOpeHue, C1oU NOU8bL.

INTRODUCTION

Soil bulk density is considered one of the vital physical
properties that directly influences the growth and development
of plants. Optimal soil bulk density creates favorable conditions
for plant roots to penetrate the soil well, improve water and air
exchange, and facilitate the absorption of nutrients. Furthermore,
the bulk density of soil is inextricably linked to its density, porosity,
and water-physical properties.

According to A. Mambetnazarov and B. Kurbaniyazova (2007),
favorable conditions for obtaining high yields are formed in soils
with optimal bulk density. For the good growth and development of
winter wheat, the optimal soil bulk density is approximately 1.24—
1.32 g/cm3. Soil cultivation and irrigation processes can affect its
bulk density. Optimization of bulk density serves to improve the
hydrothermal, aeration, microbiological, and nutritional regimes
of the soil. [1; 24-30]

From this perspective, identifying irrigation technologies that
allow for the optimal maintenance of the soil’s physical state while
ensuring the efficient use of water resources is a pressing issue.
In particular, it is of great scientific and practical importance to
determine the influence of pre-irrigation soil moisture regulation
at various levels on changes in the bulk density of the soil during
sprinkler irrigation of winter wheat.

MATERIALS AND METHODS

Research was conducted on the cultivation of winter wheat
in the conditions of meadow-alluvial soils in 2024-2026. In the
experiment, methods of furrow and sprinkler irrigation of winter
wheat, as well as various pre-irrigation soil moisture regimes,
were studied.

In the experimental variants, pre-irrigation soil moisture levels
were maintained at 70-70-60, 75-75-70, and 80-80-70 percent
of FC. Mineral fertilizers were applied at rates of N, ;P K;, and
N,,oP1.5K, 00 k9/ha. For furrow irrigation, a moisture regime of 70-
70-60% was adopted as the control variant.

To determine the bulk density of the soil, soil samples were
taken annually at the beginning of the growing season, i.e., in
the autumn before sowing, from layers 0-10, 10-20, 20-30, 30-40,
40-50, 50-60, and 60-70 cm. At the end of the growing season,
samples were taken from the same layers and the bulk density
was determined. The analyses also took into account the average

values for the 0-30, 30-50, and 50-70 cm layers. This distribution
is explained by the fact that the main part of the winter wheat root
system is located at these depths.

RESULTS AND DISCUSSION

In the soil samples taken at the beginning of the growing
season in 2024, the bulk density in the 0-10 cm layer was 1.17
g/cm?, and with increasing depth, this indicator consistently
increased, reaching 1.33 g/cm?® in the 60-70 cm layer. The average
bulk density of the soil was 1.21 g/cm? in the 0-30 cm layer, 1.31
g/cm?in the 30-50 cm layer, and 1.32 g/cm?in the 50-70 cm layer.

In the first variant taken as a control at the end of the growing
season, i.e., under conditions of furrow irrigation of winter wheat
and maintaining pre-irrigation soil moisture at 70-70-60% of FC,
the bulk density increased in all layers. Specifically, in the 0-10,
10-20, and 20-30 cm layers, this indicator was 1.32-1.33 g/
cm?, in the 30-50 cm layer 1.37 g/cm?, and in the 50-70 cm
layer 1.40 g/cm?. At the same time, the bulk density in the 0-30
cm layer increased by 0.12 g/cm?, in the 30-50 cm layer by
0.06 g/cm3, and in the 50-70 cm layer by 0.08 g/cm® compared
to the initial state.

It was established that during sprinkler irrigation, the soil bulk
density was maintained at a relatively optimal Ievel For example,
in the 2nd variant with the application of N, P, K. kg/ha, the bulk
density in the 0-30, 30-50, and 50-70 cm horizons was 1.30; 1.35
and 1.39 g/cm?®. These indicators compared to the control variant
with furrow irrigation were 0.03; 0.02 and 0.01 g/cm?.

142 T 141 " 143
140 i L : 138

1 138 s 140
138 3 : s
1,36 13
134 403310 / v
130
122
130 125
128
120
126
124 : 115
ERFEF.*T«EQ_E 5o F 3 ¥ o5 =
serjEessaslegRsgeat

Asnr pampw oxEprne N180. PI0O, K80 xrra Avear mappwomprma N210, P125, K1l eroa
s raran (lasopst) 70-T0.60 s Exewpmimns 70.70.60
E 75-73-70 E 80-30-70

Figure 1. Change in soil bulk density, 2024
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The most optimal result was recorded in the 3rd variant, i.e.,
during sprinkler irrigation under conditions where the pre-irrigation
soil moisture content was set at 75-75-70% of FC. In this variant,
the bulk density was 1.28 g/cm?® in the 0-30 cm layer, 1.34 g/
cm?in the 30-50 cm layer, and 1.38 g/cm? in the 50-70 cm layer.
Compared to the control variant, these indicators were 0.05; 0.03
and 0.02 g/cm? (Fig. 1).

In the 4th variant, as a result of increasing pre-irrigation soil
moisture by 80-80-70 percent, the bulk density was 1.31 g/cm?
at 0-30 cm, 1.37 g/cm® at 30-50 cm, and 1.40 g/cm?® at 50-70 cm.
Consequently, an increase in the moisture content led to a slight
increase in the soil bulk density. Compared to the 3rd variant,
these indicators in the 4th variant were 0.03; 0.03 and 0.02 g/cm?.

In 2025, the patterns observed in 2024 were largely repeated.
At the beginning of the growing season, the soil bulk density in
the 0-30 cm layer was 1.21 g/cm3, in the 30-50 cm layer 1.32 g/
cm?, and in the 50-70 cm layer 1.34 g/cm?.

In the control variant, by the end of the growing season, these
indicators were 1.34; 1.37 and 1.40 g/cm?®. In the 2nd variant with
sprinkler irrigation, the bulk density in the 0-30, 30-50, and 50-70
cm layers was 1.29; 1.33 and 1.36 g/cm?. This indicates that the
physical state of the soil is relatively better preserved compared
to furrow irrigation.
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Fig. 2. Change in soil bulk density (g/cm?), 2025

In 2025, in the 3rd variant using a 75-75-70% humidity regime,
the bulk density was 1.31 g/cm? in the 0-30 cm layer, 1.34 in the
30-50 cm layer, and 1.37 g/cm? in the 50-70 cm layer. In the 80-80-
70% humidity regime, these indicators were 1.32; 1.35and 1.39 g/

cm?. These data show that an excessive increase in pre-irrigation
moisture leads to a slight increase in soil bulk density (Fig. 2).

In variants 5-8, where mineral fertilizers were applied at a
rate of N,,.P,,.K,,, kg/ha, the change in bulk density was close
to the aforementioned patterns. Increasing the fertilizer rate did
not significantly affect the bulk density of the soil. This indicates
that under the conditions of the study, the main influence on this
physical indicator of the soil was manifested through the irrigation
method and moisture regime.

Overall, the generalization of data obtained during 2024—-2026
showed that at the end of the growing season, the soil bulk
density increased to a certain extent in all variants compared to
the baseline. However, during sprinkler irrigation, especially at a
moisture regime of 75-75-70% of FC, the bulk density of the soil
remained optimal compared to furrow irrigation.

The uniform distribution of water relative to the soil surface
during sprinkler irrigation, strong soil washing during the irrigation
process, and the reduction of crust formation in the surface layer
may have reduced the degree of soil compaction. As a result, the
water-physical properties of the soil and a favorable environment
for plant roots were relatively well preserved.

CONCLUSION

As a result of the research, it was established that the bulk
density of meadow-alluvial soils increases with depth, and at the
end of the growing season, it increases to a certain extent in all
variants compared to the initial state.

During furrow irrigation, the bulk density of the soil was
higher than during sprinkler irrigation. This difference was
particularly pronounced in the 0-30 and 30-50 cm layers.
Maintaining pre-irrigation soil moisture at a level of 75-75-70%
of FC during sprinkler irrigation ensured a relatively optimal
soil bulk density.

An increase in pre-irrigation soil moisture by 80-80-70 percent
led to a slight increase in soil bulk density. Therefore, this moisture
regime was less effective in terms of maintaining the physical state
of the soil than the 75-75-70% regime. The application of mineral
fertilizers at rates of N, P, K. and N, P..K,  kgha had no
significant positive or negative effect on the bulk density of the soil.

According to the generalized results, maintaining pre-irrigation
soil moisture at 75-75-70% of FC during sprinkler irrigation of
winter wheat is considered the most optimal option in terms of
maintaining the soil bulk density in an optimal state and creating
favorable water-physical conditions for the plant’s root system.

- P. 24-30.
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AHKMKOH KULLMOK XYXXanurn Ba arpoTeXHONornsnap MHCTUTyTu

Annomayusa. Maxonada mypnu dapaxcada wypiaxean mynpokiap wapoumuda kyseu OyrOOUHUHZ CYFopuwl mapmubu
ypeanunzan. Taxcpubanapda cyropuw ondu mynpox Hamaueu YITHC za nuc6aman 70-70-70%, 75-75-75% ea 80-80-80%
dapaxcanapda caknaiub, cyropuil Mesepaapu, CyFopull CoOHU 8a mascymuli cye capgu anuknarzan. Tadkukom Hamuca-
aapuza Kypa, mynpok wypaaiuw dapaxcacu Xamoa Cyroputid ondu Hamauzu ouuu 6unan mMascymuii Cyropull MEsEpU 6a
CyFopuwiniap coiu opmuwiu KysamunzaH. Suez rxopu cys cappu 80-80-80% Y/IHC eapuanmuda Katio smusizaH.

Kanum cysnap: xyszu 6yrdoli, wiypaanzan mynpoxk, cyropuui mapmubu, cyropuiu mesépu, IHC, mynpox namnuzu, cys
pexcumu, Mascymuti cye capu, cyFopud musumu.

Abstract. The article studied the irrigation regime of winter wheat under conditions of soils with different salinity levels.
In the experiments, the pre-irrigation soil moisture was maintained at 70-70-70%, 75-75-75%, and 80-80-80% relative to
LFMGC, and irrigation rates, nhumber of irrigations, and seasonal water consumption were determined. The research results
showed that with an increase in soil salinity level and pre-irrigation soil moisture, the seasonal irrigation rate and the number
of irrigations also increased. The highest water consumption was observed in the 80-80-80% LFMC treatment.

Keywords: winter wheat, saline soils, irrigation regime, irrigation rate, LEMC, soil moisture, water regime, seasonal
water consumption, irrigation system.

AnHomauyusa. B cmamoe usyuen pex;cum opowleHus 03umoll nuleHUuybl 8 yCI108USLX NOU8 C pa3NUUHOLU CMENeHbio 3acoNeHUsl.
B onsimax npednonusnas enaxcHocms nousbl noddeprcusanace Ha yposHe 70-70-70%, 75-75-75% u 80-80-80% omnocu-
menvno YIAHC, npu amom onpedeneHbl 0OpocumenbHble HOPMbl, KOMUUECTB0 NONUBO8 U Ce30HHbIL pacxod 800bl. T1o pe3ynb-
mamam ucciedoeanull yCmaHosieHo, Umo ¢ y8enuieHuem cmeneHu 3acoyeHus Noudbl U NpeonoaueHOU 61AHCHOCMU 803PaAc-
mainu Ce30HHAsi OpoCUMeENbHASA HOPMA U KOoAuuecmeo nonusos. Haubonvuiuli pacxod eodst ommeuen 6 sapuarme 80-80-80%
Y/THC.

Kntouessie cnoga: O3umas nuieHuya, 3aconeHHble NOUBbL, percuM opouleHus, opocumenvhas Hopma, YITHC, enaxcHocms

nouswl, B00HbIL percum, Ce30HHbIU pacxod 800bl, CUCMEMA OPOLUEHUSI.

KUPULL

ByryHru kyHaa oyHé mukécvaa rnoban uknmm yarapuiiu, cys
TaHKUCIMIVHUHT KyYaluwwmn xamaa ep pecypcrnapyHuHT gerpa-
Jaumsra yypaium 03vK-oBKaT XaBCUM3NUMMHM TabMUHNALWAA
KUAAUA MyamMMONapHN KenTupub uYnkapmokaa. Y36ekucToH
Pecnybnukacmpa KuWMOK XyXanurm akuHnapu, xycycaH,
aXONMUHUHI acoCWin 03UK-OBKAT MaHbau xucobnaHraH Kysru
OyroonaaH tokopy Ba cudatiu JOH X0CWIM OnunLwwaa CyB Ba ep
pecypcrnapuaaH okuroHa xampa Texamkopnuk bunad donga-
naHvw gonsap6 BasudanapaaH bupu xucobnaHaaun. AHukca,
daproHa BOAUACWMHWVHT CyFopunaauraH rmapomMopd Tynpoknapw,
XymnagaH, AHOWKOH BUNOSTUHWHT YIYFHOP TYMaHu LiapouTuaa
TYNPOKMaPHWUHI TYPNY Aapaxaja WypnaHraHamri SKUHAapHUHE
YCULLIW, PUBOXKITAHMLLM Ba XOCUIT LUAKNaHWLWmMra canbumn Tabemp
Kypcatmokaa.

LWypnaHran Tynpoknap wapouTtupa cyfopuil Hadakat
YCUMMUKHUHT HaMIuKka 6ynraH uanonornk aXTUEKUHN
KoHaMpuL, Bankn unaus Tapkanagurad katnamgarm 3apapnu
Ty3nap KOHLEHTPaLMACMHIN KaMalTUpULL Ba Kyran CyB-Ty3 pe-
XUMMHM LIAKNIaHTUPMLLAA XaM MyXUM MenuopaTuB axamusiT
kacb atagw. Ly Gowc, Typnu gapaxaga wypnaHraH Tynpoknap
LIapouT1AA Ky3rv OyFJONHUHT CYyFOPULL ONAM TYNPOK HAMIAUTAHM
(YOHCra HucbaraH) unmunin acocaa 6enrunall, Makbyn cyropuLL
TapTMbu, MebEpnapu xamaa MaBCyMuii CyB CaptUHM aHuKnaLl
MYX1M Ha3apwii Ba amanuii axamvsTra ara.

Kyarv ByraonHuHr cyBra 6ynraH Tanabw, CyFopuLL 0nam Tynpok
Hamnurnum 70-70-70%, 75-75-75% Ba 80-80-80% YOHC

TapTMbuaa caknaLlHUHT 3KMH BUOMETPUK KYypcaTKuunapm Ba AoH
xocungopnurura Tabcupu 6ynmya kynnab onvmMnapHuUHE UNMunia
vwnapuaa KeHr Taxnun KUmuHraH. TagKuKoTYMmapHUHE Xyrno-
canapura Kypa, Ky3ru OyFooiHM cyFopuLuaa TynpoK HaMaUMHN
onTyMan dapaxaga ywnab Typuw YCUMIMKHUHT Halyanal,
6OLLIOK TOPTULL Ba AOH TYNMLUMLL AaBpriapuaa CyB Takuunnurura
yYpaLUMHVHT ONAnHK onagu xamzaa xocungopnukHm 20-30% rava
oLUMpULL MMKOHUHK Bepaaw. [1;2;5]
MATEPUATNIIAP BA YCITYBIAP

Taxpubanap AHOWXOH BUNOATW YNyFHOP TyMaHu LLapou-
TuAa xovnawrad Typnv gapaxaga LuyprnaHraH cyropunaguraH
mangoHnapga onub Gopunagu. TagkukoTnapaa Kyaru OyFoon
3KMHM y4yH GenrmnaHraH CyropuLl pexmumnapu TypT Takpopaa
ypraHunam.

Taxpuba BapuaHTnapu TU3UMMU paBuLLAA XOWMaLWTUPK-
nmb, xap bup BapvaHTaa Ky3rv OyFov arpoTexHuka Tanabnapu
acocuza napsapul kunuHaum. CyFopuwl ongy TynpoK HaMnuru
YOHC ra HucbataH 70-70-70%, 75-75-75% Ba 80—-80-80% Ana-
paxanapga ywnab Typungu. TynpoKHUHT MENMOPATUB XONaTVHM
6axonalu makcagmaa Taxpuba 6oLunaHnLLK Ba SIKyHWUAa reHETUK
katnamnap 6ynvya Tynpok HamyHanapu onuHnG, nabopatopus
LiapouTuaa CyBnu Cypum Tax/mnm yTkasunaun. TyNpOKHUHT Ye-
KMaHraH Jana HaMm CuUFMMK Maxcyc MaioHyanapga cys 6ocTu-
puvLL yCynu opkanu aHuknaHam. Cyropuil onam TynpokK Hammri
TepmocTaT-Tapo3u ycynu épaamuaa 6enrvnanau. LyHuHraek,
TagkuKkoTnap AaBoMuaa CyFopulinap COoHu, Gup mapTanuk
CyFOpMLL MEBEPU Ba YMyMUiA MaBCyMuid cyB capdu xucobnad
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1-xadsan
Ky3ru 6yraonHuHr cyropuw Taptmom, 2021-2022 nmnnap
Cyropuui oaau Cyropuuiian Mebépu m*/ra Magcymuii
TYNPOK HAMJIUTH, Cyropuin CyFopHII
YJIHC ra nucoaran, 1 2 3 4 5 TapTUOU MebEépu
% m3/ra
[IypaanmMarad TynpoK/iap HIapoOMTHAA
70-70-70 540 748 569 - - 1-1-1 1857
75-75-75 459 631 635 468 - 1-2-1 2193
80-80-80 361 523 512 541 374 1-3-1 2311
Kawm napaxaja mypiaHrad Tynpox/iap HiapouTHAA
70-70-70 553 768 671 - - 1-1-1 1992
75-75-75 461 645 637 472 - 1-2-1 2215
80-80-80 369 528 520 551 378 1-3-1 2346
Vpra napaxkana mypaanran TynpoKJap mAapouTHAA
70-70-70 547 758 620 - - 1-1-1 1925
75-75-75 460 638 636 470 - 1-2-1 2204
80-80-80 365 526 516 546 376 1-3-1 2329

6opungun. CyropuLl cyBnapu capuHm aHvknaLuaa ruapomeTpuk
ycynnapgaH congananungu. XycycaH, cyB capuHm ynyaaa
YunnoneTtu cyB ynyaw nopornapu (0,50 Ba 0,25 m) xamaa Tomn-
COHHVHT V-CYMOH CyB ynyawl KypunmanapuaaH KynnaHungu.
Cyropuwl apyknapvaarv cys capdu maxcyc ypHatunrad Yunno-
neTTn nopornapu épgamvaa adnknasgv. byHaa cyB caTxMHUHT
6anangnurm (h) ynyann6, rmgpasnuk xucob-kutobnap acocvuaa
cyB capdwm (Q) aHuknab 6opunaw.
HATWXATAP BA MYHO3APA.

2021-2022 vunnapga wypnaHmaraH Tynpoknap Lwapoutuaa
onnb GopunraH nanaHvnapuMmaaa CyFopuLL ongm Tynpok Ha-
mnurn YAHC ra Hucbatan 70-70-70% GenrmnaHraH BapuaHT-
nappga cyropuw mebépu 1; 2 Ba 3 un cyropuLLnapaa Tervnmiya
540; 748 Ba 569 M%/ra Hu, cyFopuw Tuaumu 1-1-1 HU, MaBcymuii
cyropuLl Mebepm 1857 m3/ra Hu, CyFopuLL ONAY TYNPOK HAMIUIA
YOHC ra HucbataH 75-75-75% GenrunaHrad BapuaHTnapaa Kys-
v 6yroon 1; 2; 3 Ba 4 un cyropuinapga teruwnuya 459; 631; 635
Ba 468 M3/ra Hu, cyropuLL TM3MMK 1-2-1 HU, MABCYMUIA CYFOPULL
mebepu 2193 m¥/ra Hu, cyFopumi onawm Tynpok Hamnurn YAHC ra
HucbataH 80-80-80% GenrvnaxraH BapuaHTnapga Kysrv 6yroon
1; 2; 3; 4 Ba 5 un cyropuwwnapga termwnuya 361; 523; 512; 541
Ba 374 m%/ra Hu, cyropul TM3MMmM 1-3-1 HY, MaBCyMUIA CyFOPULL
mebepu 2311 M¥/ra Hu Tawkun kunaw. [3;4]

Kam papaxapa wypnaHraH Tynpoknap wwapoutuga onvb
6opvnraH nsnaHuWnapyMmnsga CyFopuyLL ongm TynpoK HaMmurv
YOHC ra HucbataH 70-70-70% GenrunaHraH BapuaHTnapga
cyropuv Mebepw 1; 2 Ba 3 um cyropuvLunapga Teruwnmya 553; 768
Ba 671 m3/ra Hu, cyropuL TM3MMK 1-1-1 HU, MABCYMUIA CYFOPULL
mebepu 1992 m3/ra Hu, cyropumi onawm Tynpok Hamnurn YAHC ra
HucbataH 75-75-75% GenrvnaxraH BapvaHTnapga Kysrv 6yroon
1; 2; 3 Ba 4 un cyropuunapaa Teruwnuya 461; 645; 637 Ba 472
m3/ra Hu, CyFopuL TM3MMK 1-2-1 HK1, MaBCYMUIA CYFOPULL MEBEPK
2215 m¥ra Hu, cyropu ongm Tynpok Hamnurn YOHC ra HucbataH

80-80-80% 6GenrunaHran BapmaHtnapaa kysrvu 6yroon 1; 2; 3;
4 Ba 5 um cyropuwnapga tervwnuya 369; 528; 520; 551 Ba 378
m3/ra Hu, cyFopu TMauMm 1-3-1 H1, MaBCYMUIA CyFOPULL MEBEPK
2346 M%/ra HM TAWKUN KUNOW. TaWKUn KUngu.

VpTa mapaxapa wypnadrad Tynpoknap apoutuaa onub
6opvnraH nsnaHuWnapyMmnsga CyFopuvLL ongm TynpoK HaMmurv
YOHC ra HucbataH 70-70-70% 6GenrunaHraH BapuaHTnapga
cyropuv Mebepw 1; 2 Ba 3 um cyropvLunapaa Termwnmya 547; 758
Ba 620 M3/ra Hu, cyropuL TM3MMK 1-1-1 HU, MABCYMUIA CYFOPULL
mebepu 1925 m®/ra Hu, cyropumi ongwm Tynpok Hamnurn YAHC ra
HucbartaH 75-75-75% Genrunaxran BapyuaHTnapaa kyaru Oyroom
1; 2; 3 Ba 4 un cyropuunapaa Teruwnuya 460; 638; 636 Ba 470
m3/ra HW, CyFopuL TM3MMK 1-2-1 H1, MaBCYMUIA CYFOPULL MEBEPK
2204 m®/ra Hu, cyropuL onam Tynpok Hamnurn YAHC ra HucbataH
80-80-80% 6GenrunaHraH BapuwaHtnapaa kysrvu 6yroon 1; 2; 3;
4 Ba 5 um cyropuwnapga Tervwnuya 365; 526; 516; 546 Ba 376
m3/ra Hu, cyFopuL TMauMm 1-3-1 H1, MaBCYMUIA CyFOPULL MEBEPK
2329 m%/ra HU TalKUM KUNAW. Tawkun kunau. (1-xagean).

XYNOCA

TapkuKOT HaTwxKanapura Kypa, Typnv fapaxaja LuypnaHraH
TYnpoknap wapouTuaa Ky3rn ByFAOMHVHI CyFopu TapTubu
CyFOpMLL onau Tynpok Hamnurura 6esocuTa BOFMUK SKaHNNUMM
aHvknangn. Cyropuw ongm Tynpok Hamnurn YAHC ra Huc-
6ataH 70-70-70% paH 80-80-80% rava owwmpunuwm 6unaH
CyFopuLLap COHU Ba MaBCyMUIA CyB capdu OPTULLIM Ky3aTUIAN.
OHr tokopy MaBcymui cyropuil mebépu 80-80-80% BapuaHTaa
kavg atungw. Wy 6unan Gupra, Tynpok WypnaHu Japaxacu
oMLY Ky3rn ByFOOVHWHT CyBra 6ynraH TanabuHy Kynantupumn
aHuknaHou. TagkukoTnap Hatwxkacuaa Kysru OyFoONHUHT
yCULIM Ba PUBOXIAHULLIM, XOCUIZOPNUTY xamaa AoH cudatu
KypcaTkuynapy acocuaa CyFopuLL ongm Tynpok Hamnurkn YOAHC
ra HucbataH 75-75-75% papaxaga caknawl Makbyn CyrFopuLL
TapTMOW SKaHNuru 6enrunanau.

- b. 114-115.

acocnaHraH Tascusanap”. TowkeHT-2021 nnn [1 59; 6. 16-24]
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SIRDARYO VILOYATI TUPROQ AGROEKOTIZIMLARIDA CU,
ZN, CD VA PB NING 2021-2023-YILLARDAGI MAKON-VAQT
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Djurayev Baxodir Begaliyevich, katta o‘gituvchi
https://orcid.org/0009-0008-4774-6914

Xakimov Baxodir Botir o‘g‘li, assistent o'qgituvchi
https://orcid.org/0009-0003-6824-0131

Toshkent kimyo texnologiya instituti Yangiyer Filiali

Annotatsiya. Sirdaryo viloyati (Guliston, Xovos, Mirzaobod)da 2021-2023-yillarda Cu, Zn, Cd va Pb konsentratsiyalarining
makon-vaqt dinamikasi baholandi. To’qqiz yillik ma’lumot boyicha o’rtacha qiymat, standart og’ish, variatsiya koeffitsiyenti,
mezoniy nisbiy koeffitsiyent va integral yuklama hisoblandi. Individual koeffitsiyentlar 0,207 dan, hududiy yig’indi ko rsatkich
0,448 dan oshmadi. Cd eng yuqori o’zgaruvchanlik ko’rsatdi; Xovos - Cu-Zn-Cd, Mirzaobod - Pb bo’yicha ajralib turdi.

Kalit so zlar: tuproq agroekotizimi, og ‘ir metallar, mis, rux, kadmiy, qo ‘rg ‘oshin, monitoring, ekologik baholash.

Abstract. Spatiotemporal dynamics of Cu, Zn, Cd and Pb (2021-2023, Gulistan, Khavast and Mirzaabad sites) were
assessed. Across nine annual observations, mean, standard deviation, coefficient of variation, criterion-normalized coefficient
and integrated load were calculated. Individual coefficients remained below 0.207, and the site-level sum below 0.448.
Cadmium showed the highest relative variability; Khavast was distinguished by Cu-Zn-Cd, Mirzaabad by Pb.

Keywords: soil agroecosystem, heavy metals, copper, zinc, cadmium, lead, monitoring, ecological assessment.

Annomayusa. Oyenena npocmpaHcmeerHo-8pemertas ounamuka Cu, Zn, Cd u Pb (2021-2023 2z., onopHsie nyHKmul
I'ynucmana, Xagacma u Mupsaa6ada). I1o dessmu 20008bimM HAGMIOOEHUAM paccuumaHvl cpedHee, CmaHoapmuoe omKao-
HeHue, Koapuyuenm sapuayuu, OMmHOWEHUE K Kpumepuio U uHmezpaivhas Hazpyska. Mnousudyanvhbie Koagduyuenmol
ne npesviwanu 0,207, cymmapneiii - 0,448. Haubonvwas usmeHuusocmov evisenena ons kaomus, Xasacm evl0ensics no
Cu-Zn-Cd, Mupsaabad - no Pb.

Kntouesvie cnosa: nousennas azposkocucmema, msaxcenvle memannvl, medv, YuHk, Kaomuil, CBUHEY, MOHUMOPUH2, IKONO-

2uuecKkds OyeHkd.

KIRISH

Sug‘oriladigan agroekotizimlarda og‘ir metallar tuproq
unumdorligi, o'simlik mahsuloti sifati va ozig-ovqat xavfsizligiga
ta’sir giluvchi uzog muddatli omillardandir. Ular parchalanmaydi,
tuprogning mineral va organik sirtlari bilan bog‘lanadi yoki
eritmaga o'tadi. Elementlarning migdori mineral o‘g‘itlar, sug‘orish
suvi, transport-sanoat changi kabi antropogen ogimlar bilan birga
onajins va allyuvial yotgiziglarning tabiiy geokimyoviy foniga ham
bog'liq [1]. Shu sababli konsentratsiya darajasini makon, vagt va
tuproq xossalari bilan birgalikda baholash zarur.

Sirdaryo viloyati sug’oriladigan tuproqglari karbonatlilik,
sho’rlanish, qumogqli tarkib va sizot suvi rejimi bilan tavsiflanib,
bu omillar Cu, Zn, Cd va Pb ning sorbsiya-desorbsiyasi va profil
bo’yicha tagsimlanishiga ta’sir etadi; havzada metallarning
makoniy-vertikal geterogenligi va sho’rlanish bilan bog’ligligi gayd
etilgan [4, 5]. FAO/UNEP bo'yicha tuproq ifloslanishi nugtaviy -
diffuz manbalardan shakllanib, metallar xavfi pH, organik uglerod,
gil, KAS va namlikka bog’liq [1], shu bois me’yoriy koeffitsiyent
fagat skrining uchun yarogli. Tadgigot magsadi - Guliston, Xovos
va Mirzaobod nuqtalarida 2021-2023 monitoring ma’lumotlarini
yagona sxemada baholash va makon-vaqt farglarini aniglash.

Peijnenburg [6] umumiy konsentratsiya o’rniga jarayonli
ko'rsatkichlarga (ekstraksiya turi, harakatchan shakllar, biologik
javob) o’'tishni taklif giladi. Xu va boshq. [7] pH, organik modda va
ozuga elementlarining ekin donidagi metall to’planishiga sezilarli
ta’sirini isbotlagan. Demak, fagat kislota ekstraktidagi ko’rsatkich
asosida «mobil fraksiya» hagida xulosa chigarish metodik jihatdan
cheklangan. Ma va boshgq. [8] Sirdaryo havzasi tuproglarida (75
profil, 225 namuna) elementlar tagsimotining makoniy-vertikal
geterogenligini aniglagan. Janubiy Qozog'istonda ham Pb, Zn,
Cd, Ni, Cu ning sho’rlanish bilan bog’liq profil tagsimoti maydon
va chuqurlik bo’yicha farglangan [9]. Bu - tayanch nugtalarni
mintagaviy tavsif emas, monitoring signali sifatida talgin qilish

zarurligini ko'rsatadi.

Sho’rlanishning metallarga ta’siri bir xil emas: ion kuchi va
xlorid komplekslari eruvchanlikni oshirishi, karbonat va yuqori
pH esa sorbsiyani kuchaytirishi mumkin. 2026-yilgi tadgigotda
umumiy zaxira o'’zgarmagan holda CaCl, bilan ajraladigan ulush
kamaygani aniglangan [10], bu esa umumiy va harakatchan
fraksiyalarni alohida o’lchash zarurligini tasdiglaydi.

MATERIALLAR VA USLUBLAR

Tadgiqot obyekti Sirdaryo viloyatining Guliston, Xovos va
Mirzaobod yo‘nalishlaridagi tayanch nugtalar bo‘ldi. 2021, 2022 va
2023-yillarda har bir obyektning haydalma 0-30 sm gatlamidagi
olti nugtadan taxminan 500 g tuproq namunasi olingan. Namunalar
25-30 °C da quritilib, maydalangan, 1 mm elakdan o‘tkazilgan va
organik goldiglardan tozalangan. Bir gramm tuproq nitrat va xlorid
kislotalar ishtirokida mineralizatsiya gilingan; Cu, Zn, Cd va Pb
konsentratsiyalari atom-absorbsiya hamda elektrotermik atom-
absorbsiya spektrometriyasida aniglangan [2].

Statistik gator 3 nugta x 3 yil = 9 ta yillik kuzatuvdan iborat. Har
bir element uchun arifmetik o‘rtacha, tanlanma standart og‘ish,
minimum—maksimum va variatsiya koeffitsiyenti (CV = s/Xx 100
%) hisoblandi. Nisbiy koeffitsiyent Ki= Ci/MEYi formulasi bo'yicha
aniglandi; tadqiqotda gabul gilingan mezonlar Cu uchun 3,0, Zn
uchun 23,0, Cd uchun 0,5 va Pb uchun 6,0 mg/kg ni tashkil etdi.
Hududiy integral ko‘rsatkich ZKZ = Z(Ci/MEYi) tarzida hisoblandi.
Mazkur ko‘rsatkichlar giyosiy skrining vazifasini bajaradi va
bevosita sanitariya yoki sog‘liq xavfi indeksini anglatmaydi.

NATIJALAR VA MUNOZARA

Tayanch nugtalardagi yillik natijalar elementlar migdorining
hudud va yillar bo‘yicha bir xil o‘’zgarmaganini ko'rsatdi (1-jadval).

To‘qqgizta kuzatuv bo‘yicha Cu 0,45-0,62 mg/kg, Zn 0,88-1,18
mg/kg, Cd 0,02-0,05 mg/kg va Pb 0,68-0,82 mg/kg oralig‘ida
o‘zgardi. Xovosda Cu, Zn va Cd ning uch yillik o‘rtachalari mos
ravishda 0,600; 1,150 va 0,040 mg/kg bo'lib, boshga nugtalardan

144 I ——— \27 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

yuqori bo‘ldi. Mirzaobod esa Pb bo‘yicha 0,783 mg/kg o‘rtacha
giymat bilan ajralib turdi. Demak, elementlar yagona hududiy
gradient bo‘yicha emas, manba va tuproq sharoitiga bog'liq
ravishda differensial tagsimlangan (2-jadval).

3-jadval.
Elementlar bo‘yicha statistik va nisbiy baholash
O‘rtacha . 2021-2023
Element | +s, M:::g_;ll:ax’ CO/V’ Ml?i( S| o‘zgarish,
mg/kg g ¢ %
0,527 +
Cu 0.060 0,45-0,62 | 11,43 | 0,207 0,00
1,034 £
Zn 0.107 0,88-1,18 | 10,32 | 0,051 0,32
0,033 +
Cd 0,009 0,02-0,05 | 25,98 | 0,100 +22,22
0,734 £
Pb 0,048 0,68-0,82 | 6,53 | 0,137 +7,04

1-jadval.
Tayanch nuqtalarda Cu, Zn, Cd va Pb ning yillik migdori,
mg/kg
Tayanch nuqta Yil Cu Zn Cd Pb
2021 0,48 0,95 0,02 0,68
Guliston 2022 0,45 0,92 0,03 0,70
2023 0,52 0,38 0,03 0,75
2021 0,62 1,15 0,04 0,70
Xovos 2022 0,58 1,12 0,03 0,68
2023 0,60 1,18 0,05 0,75
2021 0,52 1,05 0,03 0,75
Mirzaobod 2022 | 047 0,98 0,04 0,82
2023 0,50 1,08 0,03 0,78
2-jadval.
Tayanch nuqtalar bo‘yicha uch yillik o‘rtacha va integral
ko‘rsatkich
Tayanch Cu, Zn, Cd, Pb, 7KS
nuqta mg/kg | mg/kg | mgkg | mgkg
Guliston 0,483 0,917 0,027 0,710 | 0,373
Xovos 0,600 1,150 0,040 0,710 | 0,448
Mirzaobod 0,497 1,037 0,033 0,783 | 0,408

Hududiy ZK% Xovosda 0,448, Mirzaobodda 0,408 va Gulis-
tonda 0,373 ni tashkil etdi. Barcha giymatlar 1 dan kichik, biroq
bu holat hududning mutlaq xavfsizligini anglatmaydi: hisob
faqat to'rtta elementni gamrab oladi va unda tabiiy fon, toksiklik
og'irligi, ekspozitsiya yo'lihamda tuprog—o'simlik transferi ishtirok
etmagan.

Nisbiy o‘zgaruvchanlik eng yuqgori Cd da (25,98 %), eng past
Pb da (6,53 %) qayd etildi. Kadmiyning mutlaq diapazoni kichik
bo'lsa-da, o‘rtacha giymatning pastligi CV ni oshirgan. Shu bois
past konsentratsiyalarda variatsiya koeffitsiyenti analitik aniglash
chegarasi va namuna olish tafovuti bilan birga talgin gilinishi lozim.
Maksimal Ki Cu uchun 0,207, Zn uchun 0,051, Cd uchun 0,100
va Pb uchun 0,137 bo'ldi (3-jadval).

Kislota mineralizatsiyasidan olingan migdorlar haqigiy mobil
yoki bioo‘zlashtiriluvchi fraksiya bilan tenglashtiriimaydi; bunday
bahoda DTPA kabi selektiv ekstraksiyalar alohida axborot beradi
[3].

Yillar kesimida Cu ning o‘rtachasi 0,54—0,50—0,54 mg/kg,
Zn esa 1,050—1,007—1,047 mg/kg bo‘lib, yo‘nalgan o'sish
kuzatilmadi. Cd 2021-yilga nisbatan 22,22 %, Pb esa 7,04 %
oshdi. Cu va Zn o‘rtasida kuchli musbat korrelyatsiya gayd
etildi (r = 0,808; p =0,008; n =9), ammo bu bog‘lanish umumiy
manbani bevosita isbotlamaydi. Mintaqaviy tadgiqotlarda ham
Sirdaryo havzasi tuproglarida metallarning maydon, chuqurlik
va sho'rlanish darajasiga bog‘liq geterogenligi ko'rsatilgan [4,
5]. Kuzatuvlar sonining kamligi va yillik giymatlarning agregat-
langanligi sababli aniglangan farglar monitoring signali sifatida
talqin qilindi.

XULOSA

Guliston, Xovos va Mirzaobod tayanch nuqtalarida
2021-2023-yillarda aniglangan Cu, Zn, Cd va Pb migdorlarining
barcha individual Ki giymatlari 0,207 dan past bo‘ldi; ZKX
Xovosda 0,448, Mirzaobodda 0,408 va Gulistonda 0,373 ni
tashkil etdi. Xovos Cu, Zn va Cd, Mirzaobod esa Pb bo‘yicha
nisbatan yuqori o‘rtacha giymat bilan ajraldi. Cd eng yuqori
nisbiy o'’zgaruvchanlikka ega bo‘lib, 2021-2023-yillarda uning
yillik o‘rtachasi 22,22 %, Pb esa 7,04 % oshdi; Cu va Zn
da yo‘nalgan ko‘tarilish kuzatilmadi. Natijalar metallarning
makon-vaqt tagsimoti elementga xos ekanini va integral
ko‘rsatkichlar fagat qgiyosiy ekologik skrining ma’nosiga
egaligini ko‘rsatdi.
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Annotatsiya. Ushbu maqolada Buxoro viloyatining o ‘tloqi allyuvial, o ‘rta qumogq, o ‘rtacha darajada sho ‘rlangan tuproglari
sharoitida kuzgi arpaning “Novosadski 565” navini yetishtirishda maqbul sug ‘orish tartiblarini ishlab chigishning tuprogni
suv-fizik xossalariga ta’siri bo ‘yicha tadqiqot natijalari keltirilgan. Kuzgi arpaning “Novosadski 565 navini sug ‘orish oldi
tuproq namligi ChDNS ga nisbatan 70-80-65 % da sug ‘orish ishlari amalga oshirilganda, tuprogning hajm massasi haydov
va haydov osti qatlamlarida 1,41-1,42 g/sm> ni tashkil etgan bo ‘Isa, tuprogning suv o ‘tkazuvchanligi amal davri oxirida 6
soat davomida 818,2 m®/ga ni yoki bo ‘Imasa 0,227 mm/min ga teng bo ‘lib, nazorat variantiga nisbatan hajm massa 0,02-
0,03g/sm? ga kam zichlashgan bo ‘Isa, suv o ‘tkazuvchanlik 37,7 m%/ga ga oshganligi kuzatilgan.

Kalit so zlar: tuproq, hajm massa, suv o ‘tkazuvchanlik, sug ‘orish tartibi, kuzgi arpa, chegaraviy dala nam sig ‘imi.

Abstract. In this article, the effect of optimal irrigation regimes on the water-physical properties of the soil was determined
during the cultivation of the winter barley variety “Novosadski 565” under meadow-alluvial, medium-loamy, moderately
saline soil conditions in Bukhara Region. When irrigation was performed at pre-irrigation soil moisture levels corresponding
to 70-80-65% of the limited field moisture capacity (LFMC), the soil bulk density in the plough and sub-plough layers was
1.41-1.42 g/cm? By the end of the growing season, soil water permeability reached 818.2 m®hha™* over 6 hours, equivalent to
0.227 mm min~L. Compared with the control variant, soil bulk density decreased by 0.02-0.03 g/cm? indicating reduced soil
compaction, while water permeability increased by 37.7 m3ha™.

Key words: soil, bulk density, water permeability, irrigation regime, winter barley, limited field moisture capacity.

AnHomayusa. B dannoii cmamove onpedenero enusHue onmuMAaibHblx pexdcumo8 OpouleHust Ha 800HO-usuuecKkue ceoli-
cmea nousul npu 8030eNbl6aHULU 03UMO20 aumeHs copma «Hosocadcku 565» 6 ycnosusax Jiy2080-ainosudibHelx, cpeoHecy-
27IuHUCmbLX, cpedHesaconénHuix nous byxapckoii obnacmu. Ipu nposedexuu opowenus npu npednoaugHoll 81a3cHOCmu no-
usbl, coomeemcmayroujeli 70-80-65 % npedenvroli nonesoti enazoémkocmu (IIIIB), 06sémHas macca noudbl 8 NAXOMHOM
u noonaxomuom cnosix cocmaenana 1,41-1,42 2/cm® K xonyy eezemayuonnozo nepuoda 6000npoHULAeMOCMb NOU6bl 3a 6
uacoe docmuzana 818,2 m%za, umo coomeemcmayem 0,227 mm/mun. ITo cpasHeHuIo ¢ KOHMPONBLHBIM 6APUAHMOM 00BEMHASA
nnomuocme nousst cnusunace Ha 0,02-0,03 z/cm® umo ceudemenbcmeyem o cHucEHUU YNAOMHEHUS NOUBbl, M020a KAK €€
8odonpoHuyaemocms ysenuuunace Ha 37,7 m%za.

Kniouessie cnoga: nousa, 006EMHAS NTOMHOCHb, 6000NPOHULAEMOCTb, PENHCUM OPOUIEHUSL, O3UMDbLU SUMEHb, NPeOeNbHAA
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KIRISH

Bugungi kunda jahonda iglim o‘zgarishi, suv tanqisligi va
aholi sonining ortib borishi natijasida oziq ovqat havfsizligini
yuzaga keltirmoqgda. Aynigsa, sug‘orma dehgonchilik rivojlangan
davlatlarda suv resurslaridan ogilona foydalanish gishloq
xo'jaligi ekinlaridan yuqori va bargaror hosil olishning muhim
shartlaridan biri bo‘lib golmogda. Suv tangisligi o‘simliklarning
o'sib-rivojlanishiga salbiy ta’sir ko‘rsatib, hosilning pasayishi
hamda uning sifatini yomonlashuviga olib kelmoqda. Arpa ozig-
ovqat, yem-xashak va sanoat uchun muhim ahamiyatga ega
bo‘lgan donli ekinlardan biri bo'lib, turli tuprog-iglim sharoitlariga
nisbatan moslashuvchanligi bilan ajralib turadi.

Biroq arpaning suvga bo‘lgan talabi nisbatan kam bo‘lishiga
garamay, uning o‘suv davrida namlikning yetarli darajada
ta’minlanishi hosil shakllanishida muhim ofrin tutadi. Suv
tangisligi o'simlikning tuplanish, boshoglash va pishish fazalarida
kuzatilganda hosil elementlarining shakllanishiga jiddiy ta’sir
ko‘rsatadi. Shu sababli suv tangisligi sharoitida arpadan yuqori hosil
olishga garatilgan agrotexnik chora-tadbirlarni takomillashtirish
muhim ilmiy va amaliy vazifalardan biri hisoblanadi. Sug‘orish
suvidan samarali foydalanish, magbul sug‘orish muddatlari va
me’yorlarini ishlab chigish, suv tanqisligiga chidamli navlarni

yaratish va tanlash, zamonaviy yetishtirish texnologiyalarini
go‘llash arpa yetishtirish samaradorligini oshirish imkonini beradi.
Sh.Hamidova [3; 116-117-b.] tomonidan Buxoro viloyatining
o‘tlogi-allyuvial, o‘rtacha sho‘rlangan va mexanik tarkibi jihatidan
o‘rta qumogq tuproglarida kuzgi bug‘doyning “Kroshka” navi uchun
maqgbul sug‘orish tartibi o‘rganilgan. Tadgiqot natijalariga ko'ra,
sug‘orish oldi tuproq namligi ChDNSga nisbatan 70-80-75 %
darajada saglanganda bir martalik sug‘orish me’yori 806—935 m?/
ga, mavsumiy sug‘orish me’yori esa 4330 m*/ga ni tashkil etgan.
Ushbu sug‘orish tartibida “Kroshka” navi yuqori samaradorlik
ko‘rsatib, don hosildorligi 60,5 s/ga ga yetgani aniglangan.
U.Jo‘raev va boshqgalarning [4; 2-9-b.] ta’kidlashicha,
2021-2022 yillarda Buxoro viloyatining sho‘rlangan tuproglari
sharoitlarida kuzgi bug‘doyning “Alekseich” navini sug‘orish
tartiblari ustida ilmiy-tadqiqot ishlari olib borilgan. limiy-tadgiqot
ishlari 1 yarusda, 6 ta variantda amalga oshirilgan bo‘lib,
sug‘oish ishlari 1-variantda faktik o‘lchovlar asosida, 2-variantda
sug‘orish oldi tuprog namligi, ChDNSga nisbattan 70-70-65% da,
3-variantda sug‘orish oldi tuprogq namligi, ChDNSga nisbattan
70-75-65% da, 4-variant sug‘orish oldi tuproq namligi, ChDNSga
nisbattan 70-80-65% da, 5-variant sug‘orish oldi tuprog namligi,
ChDNSga nisbattan 75-75-65% da amalga oshirilgan bo‘lsa
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tajribalarning 6-variantida sug‘orish oldi tuproq namligi, ChDNSga
nisbattan 75-80-65 %da amalga oshirilgan. Kuzgi oziglantirish
me’yori N-250 kg/ga, P-175 kg/ga va K-100 kg/ga da amalga
oshirilgan. 1-variant (nazorat)da sug‘orish me’yori 697- 1018 m3/
ga, mavsumiy sug‘orish me’yori bo‘lsa 5373 m*/ga ni, 2-variantida
sug‘orish me’yori 683-1152 m®ga ni, mavsumiy sug‘orish me’yori
4729 m®/ga ni, shunga mos ravishda tajribaning 3,4,5 va 6
variantlarda sug‘orish me’yori 685-1125 m®/ga, 661- 948 m%/ga,
615- 973 m3/ga ni va 618-1096 m3/ga ni tashkil qgilgan bo'lsa,
mavsumiy sug‘orish me’yori 4432 m3/ga, 4226 m®/ga, 4330 m®/
ga hamda 4117 m3/ga ni tashkil gilgan. Variantlar bo‘yicha eng
yugori don hosili sugorish oldi tuprog namligi, ChDNSga nisbattan
70-80-65 % da saglab turilgan 4 -variantda 72 s/ga bo‘lgan bo'lsa,
eng past don hosili sug‘orish ishlari faktik olchovlar asosida
amalga oshirilgan nazorat variantda 55 s/ga bo‘lgani gayd etilgan.

R.Bershanskiy va boshqgalar [5; 71-72-b.] ning kuzgi arpa
hosildorligi va uning ekish muddatlari va me’yorlarining ta’sirini
o‘rganish borasida tadgigotlar olib borgan. Tadgigotlar davomida
mintagada kuzgi arpaning hosildorligi va don sifatini belgilovchi
asosiy cheklovchi omillar vegetatsiya davridagi namlik bilan
ta’'minlanganlik, harorat va ozuqa tartiblari ekanligini ta’kidlagan.
Shuningdek vegatatsiya davomida kuzgi arpa ostidagi tuprogning
suv, harorat va ozuqa tartiblari bo'yicha eng qulay sharoitlar
2007-2008 yillarida gayd etilgan. O‘rganilgan navlarda eng yuqori
hosildorlik “Dobrinya-3” 7,9 t/ga, “Fedor” 6,74 t/ga va “Romans”
7,97 t/lga bo'lgan. Barcha o‘rganilgan navlar bo‘yicha bo‘yicha
kuzgi arpaning bir tonna donini shakllantirish uchun tuprogdan
eng ko'p darajada ozuga moddalar iste’'mol qilinishi va eng kam
namlik sarfi, ekish muddati 25 sentyabrda to‘g'ri kelishi gayd
ettilgan.

|.Alaa va boshqalar [6; 38-41-b.] tomonidan Irogning yarim arid
hamda arid hududlarida, shuningdek turli xil tuproq sharoitlarida
cheklangan sug‘orishlar, shu bilan birga sug‘orishlar soni va
muddatlarining arpaning hosildorligiga ta’sirini o‘rganish bo‘yicha
dala tajribalari olib borilgan. Olib borilgan dala tajribalari davomida
sug‘orish ishlari arpaning butun o‘suv bo‘yicha 2 marta amalga
oshirilgan bo'lib, sug‘orish chuqurligi va muddatlari bilan birga
turli xil sug‘orish tartiblari qo‘llanilgan. Birinchi sug‘orish 15
noyabrda, ikkinchisi esa 9 aprel muddatlarida amalga oshirilgan
bo'lib, chuqurligi esa mos ravishda 39.9 mm va 80.9 mm ni
tashkil etgan. Ushbu muddat va migdor orgali arpa hosilining
eng yuqori hosildorligiga ya’'ni 549 kg/ga erishilgan. Birinchi
senariyada sug‘orish suvi butun sug‘orish uchun beriladigan
suvni 10 %, 30 %, 50 %, 70 % va 90 % kamaytirilgan, ikkinchi
sug‘orish esa kamaytiriimasdan berilgan. Shuningdek ushbu
tadqiqot natijalarida birinchi sug‘orish suvi butun sug‘orish uchun
beriladigan suvni 10 %, 30 % va 50 % ga kamaytirilganida arpa
hosildarligiga hech ganday ta’sir ko‘rsatmaganligi, birog umumiy
sug‘orish suvini 70 % va 90 % kamaytirilganda arpa hosildorligi
kamayganligi gayd etilgan.

M.Turg'unov va boshgalar [7; 1-10-b.]ning ta’kidlashicha,
arpaning asosiy kasalligi bo‘lgan chang qora kuya kasalligini
go‘zg‘atuvchisi, zamburug‘ning patogenlik gobiliyatini pasaytirish,
shu kunning asosiy muammolaridan biri bo'lib hisoblanadi.
Shularni hisobga olgan holda arpa ko‘chatlarining yashash davrini
uzaytirish bilan birgalikda olinadigan hosildorlikning oshishi ham
muhim hisoblanadi. Arpa uchun havo namligi va harorat chang
gora kuya kasalligi qo‘zg‘atuvchi zamburug'‘ining rivojlanishiga
asosiy omil bo'lib hisoblansa, u kasallikka chalinuvchi nimjon
o‘simliklarda sezilarli darajada o‘zining asoratlarini namoyon
qgiladi, shuningdek o'simlik fosfor bilan yetarli ta’'minlanmagani
kasallikning ortishiga sabab bo‘lishi ta’kidlangan.

N.Yodgorov [8; 41-42-b.] ta’kidlashicha arpa hosilining sifatli
bo'lishi uchun urug‘ o'lchami don masasi uchuvchanligi asosiy
indikatorlar sifatida gabul qgilinadi. Bu esa agrotexnika tadbirlarini
yugqori sifatli rejalashtrishni imkonini yaratadi.

R.Saeidi [9; 1438-1442-b.] ning tadqiqotlari davomida

anaiglashicha, sho‘rlanish darajasi turlicha bo‘lgan tuproglarda,
arpa navlarini lalmikor yerlarda yetishtirish sho‘rlanish darajasi
ortishi bilan arpa doni va somon hosildorligi kamayini aniglagan.

B.Suvanov [10; 11-12-b.] kuzgi bug‘doy yetishtirishda
subirrigatsiya sug‘orish usulini qo‘llab 47,1-48,3 s/ga kuzgi
bug‘doydan hosil olishga yerishgan, bunda sug‘orish oldi tuproq
namligi ChDNS ga nisbatan 80 % ni tashkil gilgan.

MATERIAL VA USLUBLAR

Kuzgi arpaning “Novosadski 565” navini magbul sug‘orish
tartibi ishlab chigish bo‘yicha ilmiy tadqiqgot ishlari 2023-2026
yillar davomida Buxoro viloyatining Vobkent tumani “Agrofayz
Ziynati” fermer xo'jaligining o‘tlogi-allyuvial, o‘rtacha sho‘rlangan,
sizot suvlari 2,0-2,5 metr chuqurlikda joylashgan hamda
mineralizatsiyasi 3,8-4,3 g/l bo‘lgan tuproglari sharoitida amalga
oshirildi. Tadqgiqot vazifalarini hal etishda yagona tizim bo‘yicha
dala tajribalari o'tkazilib, ularda almashlab ekish tizimida arpaning
“Novosadski 565” navini magbul sug‘orish tartibining tuprogning
suv-fizik xossalariga ta’sirini baholash bo'yicha tajribalar olib
borildi. Tajriba variantlari bir yarusda, 5 ta variant, 3 gaytarigda
joylashtirildi. llmiy tadgiqot ishlari, laboratoriya va dala hamda
ishlab chigarish tajribalari, fenologik kuzatuvlar Paxta selektsiyasi,
urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy-tadgiqot
institutining “Dala tajribalarni o‘tkazish uslublari”’, «MeToamnka
ocyaapCTBEHHOrO COPTOUCTBITAHUSI CENbCKOXO3MCTBEHHbBIX
KynbTyp» asosida olib borildi. Tuprogning suv-fizik xossalari
«MeToabl uccneposanuii B arpodusuker, qo‘llanmasi asosida
matematik-statistik tahlil gilindi.

NATIJALAR VA MUNOZARA

Buxoro viloyatining o‘rtacha darajada sho‘rlangan, o‘tloqi
allyuvial, mexanik tarkibiga ko‘ra o‘rta qumoq tuproglari sharoitida
arpaning istigbolli “Novosadski 565” navini sug‘orish tartibini
tuprogning suv fizik xossalariga ta’sirini aniglash bo‘yicha olib
borilgan tadgiqotlarda tuprogning hajm massasining o‘zgarishini
o‘rganishda tajriba qo‘yishdan oldin ya’ni 2023-yil sentyabr oyida
tuprogning hajm massasi aniglandi. Hajm massani aniglashda
dala kesmasi gazilib, tuproq strukturasining buzilmagan holda
1 metrgacha bo‘lgan gatlamlardan byukslar yordamida amal-
o‘suv davri boshida hamda arpani yig‘ishtirib olingandan so'ng
amal-o‘suv davri oxirida har bir variant va qaytariglar bo‘yicha
tuprog namunalari olinib, uning hajmiy massasi aniglab borildi.
Kuzatuvlarda 2023-yil amal-o‘suv davri boshida, ya'ni ekishdan
oldin tuprogning hajm massasi tuprogning haydov (0-40 sm)
gatlamida 1,39 g/sm? ga teng bo‘lgan bo‘lsa, haydov osti gatlamida
(40-70) 1,43 g/sm® ni tashkil qilib, 1 metrlik gatlamda tuprogning
hajm massasi 1,41 g/sm? ga teng bo'ldi. Amal-o'suv davri oxirida
tuprogning hajm massasi tahlil gilinganda, tadgiqotlarning
1-varianti, ya’ni sug‘orish oldi tuproq namligi ChDNS ga nisbatan
65-65-65 % da sug‘orish ishlari amalga oshirilgan variantda
tuprogning hajm massasi haydov (0-40 sm) qgatlamda 1,44 g/
sm® ga teng bo‘lgan bo'lsa, haydov osti (40-70 sm) gatlamda
1,45 g/sm® ni va 1 metrlik gatiamda tuprogning hajm massasi
1,44 g/sm?® ga teng bo‘ldi. Bu esa amal davri boshiga nisbatan
haydov, haydov osti va 1 metrlik gatlamlarda o‘rtacha 0,02-0,05
g/sm?® gacha oshganligi aniglandi. Tadgiqotlarning 4-variantida,
ya’ni sug‘orish oldi tuprog namligi ChDNS ga nisbatan 70-80-
65 % da sug‘orilgan variantda tuprogning haydov (0-40 sm)
gatlamida 1,41 g/sm? ga, haydov osti (40-70 sm) gatlamda 1,43
g/sm®ga teng bo‘lgan bo'lsa, 1 metrlik gatlamda tuprogning hajm
massasi 1,42 g/sm?® ga teng bo'lib, nazorat, ya’ni sug‘orish oldi
tuproq namligi ChDNS ga nisbatan 65-65-65 % da sug‘orilgan
1-variantga nisbatan mos ravishda 0,03; 0,02; 0,02 g/sm?® ga
kamroq zichlashganligi kuzatildi.

Tadqgiqgotlar dalasida tuprogning suv o‘tkazuvchanligini
aniglash har yili vegetatsiya davri boshida va vegetatsiya davri
oxirida, ya’ni kuzgi arpani yig‘ishtirib olingandan so‘ng “ichki va
tashqi xalga” usulida tuprogning suv o‘tkazuvchanligi har bir
variant va gaytariglardan alohida, 6 soat davomida aniglandi.
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Tajroba maydonida tuprog hajm massasining o'zgarishi
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1-Rasm. Tuprogning hajm massasining o‘zgarishi
(2023-2024 yillarda)

Tajriba dalasida 2023 yilda kuzgi arpani ekishdan oldin amal davri
boshida, ya’'ni sentyabr oyida tuprogning suv o‘tkazuvchanligi
6 soatda 863,5 m3/ga yoki 0,240 mm/min tashkil etdi. Shuni
alohida e’tiborga olish joizki, eng ko'p suv o‘tkazuvchanlik tajriba
kuzatuvlarining 1 soatida gayd etilib, 235,1 m3/ga ni tashkil etgan
bo‘lsa, 2 va 3 soatlarda mos ravishda 181,6 va 153,4 m®/ga ga
teng bo'ldi. Kuzatuvlarning 4, 5 hamda 6 soatlarida tuprogning
suv o‘tkazuvchanligi mos ravishda 115,7; 90,6 va 87,1 m®ga ni
tashkil qildi.

Tadqgigotlarda amal o'suv davri oxirida tuprogning suv
o'tkazuvchanligi nazorat, ya’'ni 1-varinatda kuzatuvlarning 1
soatida 217,4 m®/ga ni, 2, 3 va 4 soatlarda mos ravishda 162,7;
135,3 va 99,6 m¥/ga ga teng bo‘lgan bo‘lsa, kuzatuvlarning 5 va
6 soatlarida 83,4 va 82,1 m3/ga ni tashkil gilib, 6 soat davomida
suv o‘tkazuvchanlik 780,5 m®ga yoki bo‘lmasa 0,217 mm/min
ga teng bo'lib, amal davri boshiga nisbatan 83,0 m®/ga gacha
kamayganligini kuzatishimiz mumkin. Kuzgi arpani yetishtirishda
sug‘orish oldi tuprog namligi ChDNS ga nisbatan 70-80-65 % da
sug‘orilgan 4-variantda kuzgi arpa o‘rib olingandan so‘ng amal
davri oxirida tuprogning suv o‘tkazuvchanligi kuzatuvlarining 1
soatida 222,4 m®/ga ni, 2 va 3 soatlarida 171,3; 145,6 m¥ga ni
tashkil etgan bo‘lsa, 4; 5 hamda 6 soatlarda suv o‘tkazuvchanlik
mos ravishda 107,8; 86,9 va 84,2 m%/ga ga teng bo'lib, 6 soat

2-Rasm. Kuzgi arpaning tuprogning suv
o‘tkazuvchanligiga ta’siri (2023-2026 yillarda o‘rtacha).

davomida jami 818,2 m%/ga ni yoki bo‘lmasa 0,227 mm/min
ni tashkil etdi. Bu esa nazorat variantiga nisbatan tuprogning
suv o'tkazuvchanligi 37,7 m®ga yoki 0,01 mm/min ga yuqori
bo'lganligini ko‘rishimiz mumkin bo‘ldi.

XULOSA

Buxoro viloyatining o‘tlogi allyuvial, o‘rtacha darajada
sho‘rlangan tuproglari sharoitida kuzgi arpaning “Novosadski
565" navini sug‘orish oldi tuprog namligi ChDNS ga nisbatan
70-80-65 % da sug‘orish ishlari amalga oshirilganda tuprogning
hajm massasi haydov (0-40 sm) gatlami 1,41 g/sm® ga, haydov
osti (40-70 sm) gatlamda 1,43 g/sm? ga va 1 metrlik gatlamda
hajm massa 1,42 g/sm? ga teng bo‘lganligi hamda nazorat ya'ni
sug‘orish oldi tuprog namligi ChDNS ga nisbatan 65-65-65 %
da sug‘orilganga nisbatan 0,03; 0,02; 0,02 g/sm® ga kamroq
zichlashganligi aniglandi.

Mexanik tarkibi o‘rta qumoq, o‘rtacha darajada sho‘rlangan
tuproglar sharoitida kuzgi arpaning magbul sug‘orish tartiblarida
yetishtirilganda dalada amal davri boshida tuprogning suv
o‘tkazuvchanligi 6 soat davomda jami 863,5 m3/ga yoki 0,240 mm/
min ni tashkil gilgan bo‘lsa, amal davri oxirida suv o‘tkazuvchanlik
818,2 m3/ga ga yoki bo‘lmasa 0,227 mm/min ga teng bo‘lib, amal
davri boshiga nisbatan 45,3 m3/ga kamaygan bo‘lsa, nazorat
variantiga nisbatan 37,7 m3/ga ga yuqori bo‘lganligi ma’lum bo'ldi.

Toshkent-2022 y. 116-117-b.

0rg/10.1063/5.0267754) 2-9-b.

v85.19943|, pp 38-41.

Toshkent-2009 y. 11-12-b.
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SUG‘ORILADIGAN O‘TLOQI TUPROQLARINING AGROKIMYOVIY

KO‘RSATKICHLARI VA OZUQA ELEMENTLARINING TUPROQ
PROFILI BO‘YICHA TAQSIMLANISHI TAHLILI

Nabiyev Ulug‘bek Ne'matovich, q.x.f.f.d. (PhD), katta o‘qituvchi
https://orcid.org/0009-0001-4879-5100
Xakimov Otabek Botirjon o‘g‘li, magistrant
Andijon gishlog xo'jaligi va agrotexnologiyalar instituti

Annotatsiya. Sug‘oriladigan o ‘tlogi tuproqlarining dastlabki agrokimyoviy holati, jumladan, gumus, umumiy hamda
harakatchan ozuqa elementlarining (azot, fosfor, kaliy) 0-100 sm profil bo ‘yicha vertikal tarqalish qonuniyatlari tahlil
qilingan. Tadgqiqot natijalari shuni ko ‘rsatadiki, tuprogning yuqori haydov (0-30 sm) qgatlamida gumus migdori 1.965% ni,
umumiy azot 0.097%, fosfor 0.165% va kaliy 1.65% ni tashkil etadi. Quyi qatlamlarga (30-100 sm) tushib borgan sari gumus
va ozuqa moddalarining miqdori qonuniy ravishda kamayishi aniglangan. Ozuqa moddalarining harakatchan shakllari
ta’minlanganlik darajasiga ko ‘ra tuproqning agrokimyoviy holati baholanib, o ‘g ‘itlash tizimini magbullashtirish bo ‘yicha
tavsiyalar berilgan.

Kalit so‘zlar: Gumus, umumiy azot, harakatchan fosfor, almashinuvchi kaliy, nitratli azot (N- NO3-), P205, K20,
agrokimyoviy tahlil, tuproq unumdorligi.

Abstract. The baseline agrochemical condition Of irrigated meadow soils was analyzed, focusing on the patterns of
vertical distribution of humus, as well as total and available nutrients (nitrogen, phosphorus, potassium) along the 0-100
cm profile. The results show that in the upper arable layer (0-30 cm), the content of humus is 1.965%, total nitrogen is
0.097%, phosphorus is 0.165%, and potassium is 1.65%. A regular decrease in humus and nutrient concentrations was
observed moving down into the lower soil layers (30-100 cm). Based on the agrochemical assessment of the soil regarding
the availability status of mobile nutrients, recommendations were provided to optimize the fertilization system.

Keywords: Humus, total nitrogen, available phosphorus, exchangeable potassium, nitrate nitrogen (N- NO3-), P205,
K20, agrochemical analysis, soil fertility.

Annomauus. IIpoananusupoeano ucxoOHoe azpoXumuueckoe COCmosiHue OpoUAaeMblx Jy208blX NOU8, 8 UACMHOCMU 3a-
KOHOMEPHOCMU 8ePMUKATIbHOZ0 PACNpedeNieHUs 2ymycd, a Maxyice o0uux u NOOBUNCHBIX POPM NUMAMENbHBIX INEMEHINO8
(azom, ¢pocgop, kanuii) no npogpunto 0-100 cm. Pesynemamut uccnedosanuii nokasviéaiom, umo 6 sepxHem naxomuom (0-30
cm) cnoe noussl codeprcanue 2ymyca cocmaensem 1.965%, obuezo asoma — 0.097%, docpopa — 0.165% u kanus —
1.65%. Ycmanoeneno 3aKkOHOMEpHOE CHUMCEeHUEe KOMUYeCmea 2ymycd U NUMAamenbHbulX 8eujecms no mepe npodeudceHus K
HuxcHum cnosm (30-100 cm). Ha ocHose oyeHKU azpoxumuueckozo COCMOSHUsL NOU8bl N0 cmeneHu obecheueHHOCmu noo-
BUINCHBIMU (POPMAMU NUMAMENbHBIX BEW€CME pa3padbomarvl pekoMeHOayuu no ONMUMU3AYUU CUCmeMbl YOOOPEHUsL.

Knrouesvie cnosa: I'ymyc, obuuii azom, nodsudicHelli pocgop, obmenneiil kaaut, Humpammusiii asom (N- NO3-), P205,

K20, azpoxumuueckuti ananus, niodopodue noussi.

KIRISH

Sug‘oriladigan dehqgonchilikda tuprog unumdorligini saglash
va ekinlardan yuqori hosil olish bevosita tuprogning agrokimyoviy
xossalariga bog'‘liq. Tuproq tarkibidagi gumus, azot, fosfor
va kaliyning migdori hamda ularning harakatchan shakllari
o‘simliklarning oziglanish tartibini va o‘g‘itlarga bo‘lgan talabini
belgilab beruvchi asosiy ko‘rsatkichlardir. So‘nggi yillarda olib
borilgan tadqiqotlarda tuproqg agrokimyoviy xossalarining vertikal
o‘zgarishiga dehqonchilik tizimi, o'g‘ittash me’yorlari va iglim
omillari ta’siri atroflicha o‘rganilmoqda.

Sattarov va boshqgalar tomonidan o‘tkazilgan tadqiqotlarda
ta’kidlanishicha, sug‘oriladigan tuproglarning yuqori haydov
(0-30 sm) gatlamida gumusning to‘planishi bevosita o‘simlik
ildiz goldiglari va solinadigan organik o'g'itlar bilan bog'liqdir.
Mualliflarning ta’kidlashicha, haydov osti va quyi gatlamlarda
(50 sm dan chuqurda) gumus migdorining keskin kamayishi arid
mintaga tuproglariga xos xususiyat bo'lib, mikrobiologik faollikning
yuqori gatlamlarda jamlanganidan dalolat beradi [1].

Harakatchan fosfor va almashinuvchi kaliy shakllarining
vertikal migratsiyasi bo‘yicha Kuziev & Khasanov hamda Ismoilov
va boshqalarning olib borgan ishlarda fosforning tuprogqda kam
harakatchanligi sababli asosan haydov (0-30 sm) qatlamida
to‘planishi (30—-40 mg/kg) ko‘rsatib o'tilgan. Mualliflarning
xulosasiga ko'ra, 50 sm dan chuqur gatlamlarda harakatchan

fosforning 10 mg/kg dan pasayib ketishi (juda kam daraja) ildiz
tizimi chuqur rivojlanadigan ekinlar uchun qo‘shimcha fosforli
o'g‘itlarni chuqur solishni talab etadi. Aimashinuvchi kaliy (K,O)
esa tuprogning mineralogik tarkibi yuqoriligi hisobiga profil
bo‘yicha nisbatan barqaror va yuqori miqdorda saglanib goladi
[3, 5].

Zheng hamda Mirzaev & Toshpulatov ma’lumotlarida qayd
etilishicha, issigxona tuproglarida intensiv o‘g‘itlash va sug‘orish
tizimlari qo'llanishi sababli ozuga elementlari asosan yuqori
0-30 sm qatlamda faol to‘planadi. Mualliflarning ta’kidlashicha,
issigxonada organik va mineral o'g'itlarning muntazam solinishi
haydov gatlamida gumus miqgdorini 1.8-2.2% atrofida ushlab
turishga imkon beradi, lekin 50 sm dan chuqur gatlamlarda gumus
va umumiy azot miqdori keskin kamayib ketishi kuzatiladi [7, 8].

Zamonaviy issigxona dehgonchiligi yopiq grunt sharoitida
tuprog unumdorligini saglash uchun 0-100 sm profildagi
agrokimyoviy foni muntazam monitoring qilish va o‘g‘itlarni
ozuga elementlarining vertikal tagsimotiga mos ravishda berish
zarur. Bu yondashuv issigxona tuprog'‘ining tuzlanishi va ozuga
disbalansining oldini oladi.

MATERIALLAR VA USLUBLAR

Ushbu tadqigotning magsadi tajriba dalasi tuproglarining
dastlabki agrokimyoviy fonini 0—100 sm chuqurlikda o‘rganish,
ozuqa elementlarining profil bo'ycha tagsimlanishini baholash va
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1-jadval.

Tajriba dalasining agrokimyoviy ko‘rsatkichlari (0-100 sm)

Namuna olish Gumus Umumiy azot fosfor va kaliy miqdori, % Oziqa moddalarini harakatchan shakllari, mg/ga
chuqurligi, sm | miqdori, % azot Fosfor Kaliy N-NO, PO, K,0
0-30 1,965 0,097 0,165 1,65 28,6 37,7 265
30-50 1,692 0,079 0,156 1,46 24,5 27,6 231
50-70 0,738 0,044 0,118 1,26 21,2 15,1 203
70-100 0,424 0,015 0,061 1,13 11,9 8,5 110

Izoh: Jadvaldagi harakatchan ozuqa birliklari ilmiy me’yorlarga muvofiq mg/kg o‘lchov birligida ifodalandi.

shu asosda o‘g‘itlash me’yorlarini iimiy asoslashdan iborat. Tajriba
dalasining agrokimyoviy holatini aniglash uchun 0-30, 30-50,
50-70 va 70-100 sm gatlamlardan tuprog namunalari olindi va
laboratoriya sharoitida quyidagi standart usullarda tahlil qilindi:
Gumus miqgdori 1.V. Tyurin usulida,umumiy azot, fosfor va kaliy:
B.P. Gritsenko va |.M. Malseva usuli bo'yicha, harakatchan nitratli
azot (NO, )Grandval-Lyaju usulida, harakatchan fosfor (P,O ;)
va almashinuvchi kaliy (K,0) B.P. Machigin usulida (1% li NH
,HCO, va (NH, ), CO, eritmasida ekstraksiya gilib) aniglandi.
NATIJALAR VA MUNOZARA

Gumus dinamikasi va tagsimlanishi: Tajriba dalasi tuprog‘ining
yuqori haydov (0-30 sm) gatlamida gumus miqgdori 1.965% ni
tashkil etib, o‘rtacha ta’'minlanganlik darajasiga kiradi. Haydov osti
(30-50 sm) gatlamida bu ko‘rsatkich 1.692% gacha saglanadi,
birog 50 sm dan chuqurda keskin kamayib, 50—70 sm da 0.738%
va 70-100 sm da 0.424% ni tashkil etadi. Umumiy azot, fosfor
va kaliy migdori: Umumiy azot migdori gumus dinamikasiga mos
ravishda 0-30 sm da 0.097% dan 70-100 sm da 0.015% gacha
kamayadi. Umumiy fosfor migdori yuqori qatlamda 0.165% ni
tashkil etib, chuqurlashgan sari 0.061% gacha tushadi. tadqiqot
natijalari va ilmiy tahlil

Umumiy kaliy esa tuprogning mineralogik tarkibi yuqoriligi
sababli nisbatan yugori va bargaror saglanadi (0—30 sm da 1.65%,
70-100 sm da 1.13%). Ozuqga elementlarining harakatchan
shakllari: Nitratli azot N-NO, yugori gatlamda 28.6 mg/kg ni
tashkil etib, 70-100 sm gatlamda 11.9 mg/kg gacha kamayadi.
Harakatchan fosfor P,O, haydov (0-30 sm) gatlamida 37.7

mg/kg ga teng bo'lib, tuproq harakatchan fosfor bilan o‘rtacha
ta’minlangan sinfga kiradi. 50 sm dan chuqurda fosfor miqdori
keskin kamayib, 70-100 sm da 8.5 mg/kg (juda kam) ni tash-
kil etadi. Almashinuvchi kaliy K,O haydov gatlamida 265 mg/
kg ni tashkil etib, tuproq kaliy bilan o‘rtacha/yuqori darajada
ta’minlanganligini ko‘rsatadi. CHuqurlik ortgani sayin kaliy migdori
110 mg/kg gacha kamayadi.

Azotli o'g'itlarni qo‘llash tuprogning yuqori qatlamida nitratli
azot miqdori (28.6 mg/kg) o‘rtacha darajada bo‘lganligi sababli,
mineral azotli o‘g‘itlarni (ammiakli selitra va mochevina)
ekinlarning kritik rivojlanish davrlarida bo'lib-bo’lib berish tavsiya
etiladi. Fosforli o‘g‘itlarni kiritish: Haydov osti va quyi gatlamlarda
harakatchan fosfor miqdori pastligi sababli (15.1-8.5 mg/
kg), yillik fosforli o'g‘itlar me’yorining 60—-70% qismini asosiy
shudgorlashda chuqur solish magsadga muvofig.Organik o'g‘itlar
roli gumus miqdorini 50 sm dan pastda keskin kamayishini
inobatga olib, tuprogning umumiy unumdorligini oshirish uchun
har 2-3 yilda 20-30 t/ga miqdorida yarim chirigan go‘ng yoki
kompost solish lozim.

XULOSA

Tajriba dalasi tuproglarining agrokimyoviy tahlili shuni
ko‘rsatadiki, tuprogning aktiv ildiz tarqaladigan (0-50 sm) gatlami
gumus, umumiy hamda harakatchan ozuga elementlari bilan
magbul va o'rtacha darajada ta’'minlangan. Ozuga moddalarining
asosiy gismi 0—30 sm va 30-50 sm gatlamlarda to‘plangan bo'lib,
bu mineral va organik o‘g‘itlarni magsadli go‘llash orqali yuqori
hosildorlikka erishish mumkinligini ko‘rsatadi.

Arable Lands. Tashkent: Fan Publishing, pp. 85-98.

agrar fani xabarnomasi, 3(12), 42—-48.

Journal of Arid Environments, 223, Article 105210.

O‘zbekiston agrar fani xabarnomasi, 1(8), 55-61.
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QORAKO‘L VOHASI SUG‘ORILADIGAN TUPROQLARINING
GRANULOMETRIK TARKIBI VA HUDUDIY XUSUSIYATLARI
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Annotatsiya. Mazkur maqolada Zarafshon daryosi quyi oqimida joylashgan Qorako ‘1 vohasi sug ‘oriladigan tuproglarining
fizik-kimyoviy xossalari baholandi hamda ularning tuproq biologik faolligiga ta’siri tahlil qilindi. Tadqiqot sug ‘oriladigan
massivlarni gamrab olib, tuproglarning mexanik tarkibi, gumus miqdori, harakatchan fosfor va almashinuvchi kaliy bilan
ta’minlanganlik darajasi bo ‘yicha baholandi. Olingan ma’lumotlar tuproq tiplari va agrokimyoviy ko ‘rsatkichlar o ‘rtasida
sezilarli tafovutlar mavjudligini ko ‘rsatdi. Tadqiqot natijalari tuproq unumdorligini saqlash va oshirish, o ‘g ‘itlash tizimini
ilmiy asosda takomillashtirish hamda tuproq biologik faolligini barqaror rivojlantirish bo ‘yicha tavsiyalar ishlab chigishda
muhim ilmiy-amaliy ahamiyatga ega.

Kalit so‘zlar: Qorako‘l vohasi, sug ‘oriladigan tuproqlar, fizik-kimyoviy xossalar, mexanik tarkib, gumus, harakatchan
fosfor, almashinuvchi kaliy, tuproq unumdorligi.

Abstract. This article evaluates the physicochemical properties of irrigated soils in the Karakul Oasis, located in the lower
reaches of the Zarafshan River, and analyzes their influence on soil biological activity. The study covered irrigated agricultural
areas, and the soils were assessed based on their mechanical composition, humus content, available phosphorus, and
exchangeable potassium status. The obtained results revealed significant differences among soil types and their agrochemical
characteristics. The findings are of considerable scientific and practical importance for maintaining and improving soil
fertility, scientifically optimizing fertilizer management systems, and developing recommendations to ensure the sustainable
enhancement of soil biological activity.

Keywords: Karakul Oasis, irrigated soils, physicochemical properties, mechanical composition, humus, available
phosphorus, exchangeable potassium, soil fertility.

AnHomauyusa. B dannoili cmamee dana oyenka usuko-xumuueckux ceoticme opouwaemoix nous Kapakynockozo oasuca,
PACNONOHCEHHO20 8 HUMCHEM MeUueHuu peku 3apaduiaH, a maxkice NPOaHAnIU3UPOBAHO UX 6IUAHUE HA GUONO2UUECKYIO AKMUB-
Hocmb nouesl. Mcciedosanue oxeamusio opowaemvle MACCUBbl, a NOUBbl OblU OYeHeHbl N0 MEXAHUUECKOMY COCMasy, cooep-
Hcanuio 2ymyca, obecneueHHoCmu nod8UMHCHbIM (ochopom u obmenHbim Kanuem. TlonyuenHbie pesynbmamost NOKA3ANU HA-
JuYUe CyujecmeeHHblX pasnuiull Mexcdy munamu noue u ux azpoxumuueckumu nokazamenamu. Pesynomamot uccnedosanus
UMEIOM 8aMCHOE HAYUHO-NPAKMUUecKoe 3HaueHue 01l COXPAHEHUS U NO8bluEeHUs N1000podust NOU8, HAYUHO 0OOCHOBAHHOZ0
co8epuIeHCMB08aHUS cucmembl YOOOpeHus, a makice paspabomxu pekomenoayuli ho obecneueruro ycmotiuugozo paseumus
6uonozu1eckoli akmusHoOCmMu noue.

Kntouessie cnosa: Kapaxynvckuil oasuc, opouiaembvle nouebl, pusuKo-Xumuueckue ceolicmed, MexaHuuecKuti cocmas, 2y-
Myc, hodsudcHblll hochop, 0bMmenHbLl Kanuii, n1odopodue nous.

KIRISH

Sug‘oriladigan agroekotizimlarda tuprogning fizik xossalarini
bargaror saqglash qishloq xo‘jaligi ishlab chigarishining
samaradorligini belgilovchi muhim omillardan biridir. Aynigsa,
tuprogning mexanik yoki granulometrik tarkibi uning suv-
fizik xususiyatlari, suv o‘tkazuvchanligi, nam sig‘imi, havo
almashinuvi, zichligi, oziqa elementlarining harakatchanligi
hamda ildiz tizimining rivojlanish sharoitlarini belgilashda muhim
ahamiyatga ega. Mexanik tarkib tuprogdagi qum, chang va fizik
loy fraksiyalarining nisbatini ifodalab, tuprogning agrotexnik va
meliorativ xususiyatlarini baholashning asosiy ko‘rsatkichlaridan
biri hisoblanadi.

O‘zbekiston sharoitida mazkur masala aynigsa dolzarbdir.
Mamlakat gishloq xo‘jaligining katta gismi sug‘oriladigan
dehqonchilikka asoslangan bo‘lib, uzoq muddatli sug‘orish
natijasida tuprogning granulometrik tarkibi, agregat holati va
suv-fizik xususiyatlarida muayyan o‘zgarishlar yuzaga kelishi
mumekin. Zarafshon daryosi havzasida olib borilgan tadgiqotlarda
ham sug‘orish jarayoni tuproq gatlamlarining shakllanishi va
mexanik tarkibining o‘zgarishiga ta’sir ko‘rsatishi aniglangan.
Xususan, Zarafshon daryosining o‘rta ogimi tuproglarida uzoq
muddatli sug‘orish ta’sirida ayrim gatlamlarda chang va fizik

loy fraksiyalarining ortishi hamda tuprogning umumiy fizik
xususiyatlarida o‘zgarishlar kuzatilgan [12].

Zarafshon daryosi havzasining tuprog-meliorativ holatini
o‘rganish bo‘yicha tadqgiqotlar ushbu hudud tuproglarining
shakllanishida tabiiy sharoitlar bilan bir gatorda antropogen
omillar, jumladan, sug‘orish va kollektor-drenaj tizimlarining
faoliyati muhim rol o‘ynashini ko‘rsatadi. Havzaning turli
gismlarida tuprogning mexanik tarkibi, sho‘rlanish darajasi va
suv-tuz rejimining o‘zaro bog'ligligi hududiy jihatdan farglanadi[3].

Keyingi yillardagi tadqiqotlar O‘zbekistonning sug‘oriladigan
tuproglarida mexanik tarkibni aniglash va uning hududiy
tarqalishini baholash zarurligini yana bir bor ko‘rsatmoqgda.
Jumladan, Buxoro vohasining sug‘oriladigan tuproglarini
o‘rganishga bag‘ishlangan tadgiqotlarda tuprogning mexanik
tarkibi, sug‘orish sharoiti, ona jins va meliorativ holat o‘rtasidagi
bog'ligliklar tahlil gilingan [16]. Sirdaryo viloyati sug‘oriladigan
tuproglarida olib borilgan zamonaviy tadgigotlarda esa mexanik
tarkibni fraksion tarkib bo'yicha aniglash tuprogning suv, havo va
harorat rejimini baholash hamda tegishli agrotexnik tadbirlarni
ishlab chigish uchun muhim ekanligi ta’kidlangan [21].

Tuprogning mexanik tarkibini o‘rganish fagat uning fizik
xususiyatlarini tavsiflash bilan cheklanmaydi. Fraksiyalar
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nisbatining o‘zgarishi tuprogning suvni ushlab qolish qobiliyati,
filtratsiya jarayonlari, kapillyar namlikning shakllanishi va
o‘simliklar uchun qulay suv-havo rejimining vujudga kelishiga
bevosita ta’sir ko‘rsatadi. Shu sababli sug‘oriladigan tuproglarning
mexanik tarkibini hududiy jihatdan baholash sug‘orish me’yorlarini
belgilash, tuproqqga ishlov berish tizimini takomillashtirish va
meliorativ tadbirlarni tabagalashtirish uchun ilmiy asos bo‘lib
xizmat qiladi.

O'zbekiston Respublikasida tuproq resurslarini muhofaza
qgilish va ularning unumdorligini saglash masalasiga so‘nggi
yillarda alohida e’tibor garatiimoqda. Xususan, 2024-yil 2-fevralda
gabul gilingan O‘RQ-903-son “Tuprogni muhofaza qilish va uning
unumdorligini oshirish to‘g‘risida”gi Qonun tuprogni muhofaza
qilish, uning unumdorligini oshirish, degradatsiya jarayonlarining
oldini olish va tuproq holatini monitoring qilishning huqugqiy
asoslarini belgilab berdi. Mazkur huquqiy talablar doirasida
sug'‘oriladigan gishloq xo'jaligi yerlarining fizik va agrofizik holatini
muntazam baholash, jumladan, mexanik tarkibining hududiy
xususiyatlarini aniglash muhim ilmiy-amaliy vazifa hisoblanadi.[1]

Buxoro vohasining yuqori gismida filtratsiya suvlarining
mo‘l-ko’l ta’minoti tufayli yerlarni meliorativ jihatdan o'zlashtirish
sharoitlari Zarafshon daryosining o'rta va, aynigsa, quyi ogimlariga
nisbatan qulayroqdir [5]. Xususan, Buxoro viloyatining Qorakof|
vohasi sug‘oriladigan tuproglari uzoq yillar davomida sug‘orish,
meliorativ holat va antropogen yuklama ta’sirida shakllangan
bo‘lib, ularning unumdorligini saqglash uchun tuprogning
agrokimyoviy ko‘rsatkichlarini muntazam baholab borish zarur.

Buxoro viloyatining Qorako‘l vohasi Zarafshon daryosining quyi
ogimida shakllangan sug‘oriladigan agroekotizimlardan biri bo'lib,
hududning tabiiy-iglim sharoiti, uzoq muddatli sug‘orish, allyuvial
yotqiziglar va gishlog xo‘jaligidan foydalanish xususiyatlari tuproq
goplamining shakllanishiga o‘ziga xos ta’sir ko‘rsatadi. Tadqiqot
hududida sug‘oriladigan o'tlogi, o'tlogi-allyuvial, tagir-o‘'tlogi va
o‘tlogi-cho’l tuproglari uchrashi hamda ularning mexanik tarkibida
hududiy farglar mavjudligi ushbu tuproglarni kompleks o‘rganishni
talab etadi.

Tuprogning mexanik tarkibi, gumus miqdori, harakatchan
fosfor va almashinuvchi kaliy bilan ta’minlanganlik darajasi
ekinlarning oziglanish sharoitini belgilovchi asosiy omillar
hisoblanadi.[9] Shuningdek, tuprogning mexanik tarkibi, uning
fizikaviy, fizik-kimyoviy, fizik-mexanikaviy, kimyoviy va biologik
xossalariga sezilarli darajada ta’sir ko‘rsatadi.[12,24] Mazkur
ko'rsatkichlarni kompleks baholash tuprog unumdorligini oshirish,
ilmiy asoslangan o‘g‘itlash tizimini ishlab chigish hamda yer
resurslaridan samarali foydalanishda muhim ahamiyat kasb etadi.

Shu munosabat bilan Qorako‘l vohasi sug‘oriladigan
tuproglarining fizik-kimyoviy xossalarini o‘rganish, ularning
hududlar kesimidagi o‘zgarish gonuniyatlarini aniglash hamda
biologik faollikka ta’sir etuvchi asosiy omillarni baholash dolzarb
ilmiy va amaliy masalalardan biri hisoblanadi.

A.S.Abdullaev, T.Sh.Shamsiddinov, Sh.M.Xoldorovlar olib
borgan tadqiqotlarida sug‘oriladigan tuproglarning mexanik tarkibi
va xossalari o‘rganilib, mexanik tarkib tuprogning fizik va fizik-
mexanik xususiyatlarini belgilashda muhim ko‘rsatkich ekanligi
gayd etilgan [2].

X.T.Artikova tadqiqotlarida Buxoro vohasi tuproglarining
evolyusiyasi, ekologik holati va unumdorligi o‘rganilib,
tuproglarning shakllanishi va unumdorlik holatiga tabiiy hamda
antropogen omillarning ta’siri yoritilgan [4,5].

D.U.Burxonova va boshqalarning tadgiqotlarida sug‘oriladigan
tipik bo'z va o‘tloqi tuproglarning mexanik tarkibi o‘rganilib, ushbu
ko'rsatkichlarning tuproq xususiyatlarini tavsiflashdagi ahamiyati
ko'rsatilgan [7].

L.M.Homidova tomonidan Zarafshon daryosining quyi
ogimida targalgan tuproglarda soya o'simligining hosildorligi
o‘rganilib, mazkur hudud tuproglaridan gishloq xo‘jaligi ekinlarini
yetishtirishda samarali foydalanish masalalari tadqiq etilgan [9].

R.Kurvantaev, N.Xakimova, B.Vafoev tomonidan Zarafshon
daryosining quyi va o‘rta ogimi tuproglarining kimyoviy
xususiyatlari tadqiq etilgan. Mualliflar daryoning turli gismlarida
targalgan tuproglarning kimyoviy xususiyatlari hududning tabiiy
va antropogen sharoitlari bilan bog‘lig holda shakllanishini
ko‘rsatgan [14].

G.Kadirova, M.Hayitov tadqiqotlarida och tusli bo‘z
tuproglarning, M.E.Saidova, M.A.Xojasov tadqiqotlarida
sug‘oriladigan o'tlogi-allyuvial tuproglarning, X.Sh.Qarshiboyey,
Sh.M.Bobomurodov, Z.A.Baxodirov tomonidan Buxoro vohasining
sug‘oriladigan botqog-o‘tloqi va o'tloqi tuproglari, M.M.Sattorova
tadqgiqotlarida Buxoro viloyati Jondor tumanida targalgan
sug‘oriladigan qumli cho'l tuproglarining mexanik tarkibi tadqiq
etilgan. Mualliflar mazkur tuproglarning mexanik tarkibidagi
farglanishlarni aniglaganlar [12, 22, 24,25,26].

N.X.Burxonova va boshgalar tomonidan Buxoro viloyati
hududidagi cho’l zonasi tuproq qoplami xususiyatlari o‘rganilgan.
Tadgiqotda tuproq qoplamining shakllanishida tabiiy sharoitlar
va antropogen ta’sirning ahamiyati, shuningdek, Zarafshon
daryosining quyi ogimidagi sug‘oriladigan yerlarning o'ziga xos
xususiyatlari yoritilgan [6].

X.T.Artikova, H.Salimova tadgiqotlarida Buxoro vohasining
Gfijduvon tumani, S.M.Nazarova, N.M.Mahmudova tadqiqotlarida
Buxoro tumani, S.M.Nazarova, E.S.Sayfieva tadgiqotlarida
Buxoro vohasining Olot tumani, N.R.Xojimurodova va boshqalar
tomonidan Buxoro vohasining sug‘oriladigan tuproglarining
shakllanish omillari, iglim sharoiti va sug‘oriladigan tuproglarning
fizik-mexanik xususiyatlari o‘rganilgan. Mualliflar tuproq
xossalarining shakllanishida tabiiy sharoitlar bilan bir gatorda
sug‘orishning ta’sirini ham baholaganlar [4,15,16,26].

0.B. Sharipov, M.I. Akhmedov, N.I. Khalilova, M.A. Mamasolieva
tadqigotlarida Buxoro vohasining sug‘oriladigan o‘tlogi-allyuvial
tuproglarida turli preparatlarning biologik jarayonlarga ta’siri
o‘rganilgan. Tadqgigot natijalari tuprogdagi biologik jarayonlarni
boshqgarishda agrotexnik va biologik omillarning ahamiyatini
ko‘rsatgan [23].

Shunday qilib, yuqoridagi tadqiqotlar tahlili sug‘oriladigan
tuproglarning mexanik tarkibi, fizik-kimyoviy xususiyatlari,
gumus miqdori, ozuga elementlari bilan ta’minlanganlik darajasi,
sho'rlanish holati va biologik faolligi o‘zaro bog‘liq holda
shakllanishini ko'rsatadi. Biroq Qorako‘l vohasi sug‘oriladigan
tuproglarining turli massivlarida ushbu ko‘rsatkichlarni kompleks
ravishda baholash, tuproq tiplari va mexanik tarkibi bo‘yicha
farglanishini aniglash hamda ularning unumdorlik va biologik
faollik bilan bog'ligligini o‘rganish masalalari go‘shimcha
tadgiqotlarni talab etadi.

MATERIALLAR VA USLUBLAR

Tadgigot obyekti sifatida Zarafshon daryosi quyi ogimida
joylashgan Buxoro viloyati Qorako‘l vohasining sug‘oriladigan
tuproglari tanlandi. Tadgigot hududi tabiiy-iglim sharoitiga ko‘ra
keskin kontinental bo'lib, yoz faslining yuqori harorati, yog'in
miqgdorining kamligi va bug‘lanishning yuqoriligi bilan tavsiflanadi.
Dehqonchilik asosan sun’iy sug‘orishga asoslangan bo'lib, tuproq
hosil bo'lish jarayonlariga tabiiy va antropogen omillar birgalikda
ta’sir ko'rsatadi. Sug‘orish va inson faoliyati ta’sirida cho’l qumli
tuproglari boshga avtomorf tuproglardan farq giluvchi o'ziga xos
suv-fizik, gidrotermik va havo xossalariga ega bo‘ladi.[5]

Qorako’l tumanida joylashgan 3 ta massivda har biri 2-2,5
metr chuqurlikkacha bo‘lgan 3 ta kesmalar qazildi. Har bir
kesma joyida genetik qatlamlar aniglandi va laboratoriya tahlili
uchun tuprog namunalari olindi.[10] Tuprogning mexanik tarkibini
aniglashda N.A. Kachinskiy tomonidan ishlab chigilgan usul
qo'llanildi.[11]

NATIJALAR VA MUNOZARA

Sug‘oriladigan o'tlogi allyuvial tuproglar, asosan, Zarafshon
daryosining ikkinchi terrasasida joylashgan bo'lib, o'tgan asrning
30-50-yillarida o'zlashtirilgan. Morfologik tuzilishi hamda fizik va
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kimyoviy xossalariga ko‘ra ular o‘zlashtiriimagan analoglaridan
keskin farq giladi.

Mexanik tarkibi genetik gorizontlarga garab o‘zgaradi. Hajmiy
va solishtirma massa, g‘ovaklik, maksimal molekulyar nam sig‘imi,
so'lish namligi hamda dala nam sig‘imi antropogen omillar ta’sirida
sezilarli darajada o‘zgaradi.[5]

Yangidan sug‘oriladigan cho‘l qumli tuproq turi Zarafshon
daryosining quyi ogimida, asosan Shofirkon, Romitan, Buxoro va
boshga Kizilqum bilan chegaradosh tumanlar hududlarida keng
tarqalgan. Ular asosan sho‘rxok yotgiziglar negizida shakllangan.
Buxoro viloyatining Qorako‘l, Olot, Jondor, Romitan, Peshku va
Qorovulbozor tumanlarida o‘zlashtiriigan qumli cho'l tuproglarida
paxta, g‘alla, beda va sabzavot kabi ekinlar yetishtirimoqgda.[25]

Sug‘orish natijasida tuprogning yuqori gismida Aa; va Aa,
agroirrigatsion gorizontlari hosil bo‘ladi. Ushbu tuproglarning
yuqgori qatlamlari antropogen tuproq hosil bo'lish jarayoni
ta’sirida och kulrang tusga kirgan bo‘lsa-da, ularning mexanik
tarkibi deyarli o‘zgarmagan. Mazkur gorizontda 0,01 mm dan
kichik zarrachalar migdori tabiiy (o'zlashtiriimagan) analoglariga
nisbatan 1,5-2,0 baravar ko‘payadi. Quyi gorizontlar asosan
0,05-0,001 mm o‘lchamdagi zarrachalardan tashkil topgan. [5,14]

Qorako’l vohasining sug‘oriladigan tuproglari fizik-kimyoviy
xossalarining tahlili tadgiqot hududida tuproq unumdorligini
belgilovchi asosiy ko‘rsatkichlar hududlar kesimida sezilarli
farglanishini ko'rsatdi.

O‘rganilgan massivlarda o‘tloqi, o‘tlogi-allyuvial, tagir-o‘tlogi
va o‘tlogi-cho’l tuproq tiplari uchrashi aniglandi. Ushbu tuproglar
mexanik tarkibi, gumus migdori hamda ozuqa elementlari bilan
ta’'minlanganlik darajasi bo'yicha bir-biridan farq giladi.

Tahlil natijalari shuni ko‘rsatdiki, og‘ir va o‘rtacha qumoq
mexanik tarkibli tuproglarda gumusning nisbatan yaxshi
saqglanishi kuzatiladi. Yengil mexanik tarkibli tuproglarda
esa organik moddalarning tez minerallashuvi tufayli gumus
zaxirasining kamayishi ehtimoli yuqgori. Bu holat tuprogning
suvni ushlab turish gobiliyati va oziga elementlarini saglash
xususiyatlariga ham ta’sir ko‘rsatadi.

Qadimdan sug‘orib kelinayotgan o‘tlogi allyuvial tuproglar
profili yangi o‘zlashtirilgan tuproglardan keskin farq giladi. Uzoq
muddat sug‘orish, yerga ishlov berish va organik hamda mineral
o'‘g‘itlarni muntazam qo'llash natijasida Aa, agroirrigatsion
gorizontining galinligi ortadi.[5]

Harakatchan fosfor va almashinuvchi kaliy migdorlarining
tahlili ham hududlar bo‘yicha sezilarli tafovut mavjudligini ko'r-
satdi. Fosfor bilan yaxshi ta'minlangan maydonlarda o‘simliklar-
ning oziglanish sharoiti nisbatan qulay bo‘lsa, ayrim massivlarda
ushbu elementning yetishmasligi kuzatiladi. Xuddi shuningdek,
almashinuvchi kaliy migdori ham tuproq tiplari va agrotexnik
tadbirlarning qo'llanilishiga qgarab farglanadi. Bu esa o‘g‘itlash
tizimini har bir massivning agrokimyoviy holatini hisobga olgan
holda rejalashtirish zarurligini ko‘rsatadi.

Olingan natijalar tuprogning fizik-kimyoviy xossalari biologik
jarayonlarning kechishiga bevosita ta’sir qilishini tasdiglaydi.
[18,19] Gumus va ozuqa elementlari bilan yaxshi ta'minlangan
tuproglarda mikroorganizmlar faoliyati uchun qulay muhit
shakllanadi, aksincha, organik modda kam va sho‘rlanish
darajasi yuqori bo‘lgan tuproqglarda biologik jarayonlar sust

kechishi mumkin. Shu sababli sug‘oriladigan tuproglarning fizik-
kimyoviy holatini muntazam monitoring qilish va ilmiy asoslangan
agrotexnik tadbirlarni qo‘llash ularning unumdorligini barqaror
saglashning muhim omili hisoblanadi.

Jadval ma’lumotlaridan ko'rinib turibdiki, Qorako‘l vohasi
sug‘oriladigan tuproqglari mexanik tarkibi bo‘yicha bir xil emas.
Tadqiqgot hududida sug‘oriladigan o'tlogi tuproglar eng katta
maydonni egallaydi. Shuningdek, sug‘oriladigan o‘tlogi-allyuvial,
taqir-o'tlogi va o'tlogi-cho’l tuproglari ham uchraydi. Mexanik
tarkibning bunday xilma-xilligi tuprogning suv-fizik xossalari, nam
saqglash qobiliyati va ozuqa elementlari bilan ta’'minlanganligiga
sezilarli ta’sir ko‘rsatadi. Shu sababli har bir tuproq tipida
agrotexnik tadbirlarni differensial tarzda rejalashtirish magsadga
muvofigdir.

Buxoro vilovati Qorako'l tumanida tarqalgan asosiy
sug'oriladigan tuproglar

49, 2%

sotlogi wmo'tlogi-allyuvial mtagir-o'tlogi = o'tlogi-choll

1-rasm. Qorako‘l vohasi sug‘oriladigan tuproglarining
tiplar bo‘yicha tagsimlanishi.

1-rasmdan ko'rinib turibdiki, tadgigot hududida sug‘oriladigan
o'tlogi tuproglar asosiy ulushni tashkil etadi. Sug‘oriladigan o‘tloqi-
allyuvial tuproglar ikkinchi o‘rinda bo'lib, tagir-o‘tlogi va o'tlogi-cho'l
tuproglarining ulushi nisbatan kam. Ushbu tagsimot hududning
geomorfologik va gidrologik sharoitlari bilan bog'liq bo'lib, gishlog
xo‘jaligi ekinlarini joylashtirish hamda tuproq unumdorligini
boshgarishda muhim ahamiyat kasb etadi.

Sug'oriladigan tuproglaming mexanik taddabi. %
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2-rasm. Qorako‘l vohasi sug‘oriladigan tuproqlari mexanik
tarkibi fraksiyalarining tagqsimlanishi (%)

qumlog

1-jadval
Qorako‘l vohasi sug‘oriladigan tuproqlarining mexanik tarkibi
i Mexanik tarkibi

Ne | Massivlar Maydoni Tuproq tipi - - -

(g2) Soz Og‘ir O‘rtacha Yengil | qumloq | qumli
2 Zarafshon 1368,8 Sug’. o‘tloqi - 1368,8 754,6 537,5 76,7

Sug‘. taqir o‘tloqi - 11,7
3 Ziyorat 1160,5 Sug‘. o‘tloqi cho‘l - 470,55 208,5 373,85 384,77 193,36
Sug*. o‘tloqi - 678,23

11 Sayyod 1076,6 Sug‘. o‘tloqi allyuvial - 1076,6 244 439.,8 546,1 66,3
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Tuprogning mexanik tarkibi va uning struktura holati tuprogning
fizik xossalari bilan bog'liq bo'lib, suv, havo, issiglik tuprogning
fizik-mexanikaviy xossalariga ta’sir etishi kuzatildi. Tuprogning
paydo bo'lish jarayonlariga uning unumdorligiga fizik-mexanik
xossalarining ta’siri o‘rganildi. Kuzatishlarga ko‘ra tuprogning
mexanik tarkibi uni tavsiflashdagi asosiy ko‘rsatkichlardan biri
bo'lib, u suv-fizik va fizik-mexanik xossalar bilan bog'liqdir [7,26].
2-rasm tahlili shuni ko‘rsatadiki, tadqgiqot hududi tuproglarida
chang va mayda qum fraksalari ustunlik giladi. Loy va yirik
qum fraksalarining ulushi nisbatan kam bo'lib, bu tuproglarning
suv o'tkazuvchanligi, nam sig‘imi va agrotexnik xususiyatlariga
bevosita ta’sir ko‘rsatadi.

Olingan natijalar Qorako‘l vohasi sug‘oriladigan tuproglarida
fizik-kimyoviy xossalarning hududiy tafovutlari mavjudligini
ko'rsatdi. Tuproq unumdorligini belgilovchi asosiy ko‘rsatkichlar —
gumus, harakatchan fosfor va almashinuvchi kaliy migdori tuproq
tipi hamda mexanik tarkibga bog'liq ravishda o‘zgarishi kuzatildi.
Ushbu holat tuprogning suv-fizik xossalari, organik modda zaxirasi
va ozuqa elementlarining migratsiyasi bilan izohlanadi. Shunga
o‘xshash natijalar boshqga tadgigotchilar tomonidan ham qgayd
etilgan bo'lib, sug‘oriladigan tuproglarda organik modda migdori
va ozuga elementlari ta’minlanganligi tuproq unumdorligining
muhim indikatorlari ekanligi ta’kidlangan.[2,22]

XULOSA

Tadgigot natijalari Qorako‘l vohasi sug‘oriladigan tuproglari

mexanik tarkibi, gumus miqdori, harakatchan fosfor va

almashinuvchi kaliy bilan ta’minlanganlik darajasi bo‘yicha
hududlar kesimida farglanishini ko'rsatdi. Bu farglar tabiiy-iglim
sharoiti, sug‘orish rejimi va agrotexnik tadbirlar bilan bog'lig.

Tuprogning fizik-kimyoviy xossalari uning unumdorligini
baholashda asosiy mezonlardan biri bo‘lib, gumus miqgdori
hamda ozuga elementlari bilan ta’minlanganlik darajasi
tuprogning agrokimyoviy holatini tavsiflovchi muhim ko‘rsatkichlar
hisoblanadi.

Olingan ma’lumotlar sug‘oriladigan tuproglarning unumdorligini
saglash va oshirish magsadida har bir massivning fizik-kimyoviy
xususiyatlarini hisobga olgan holda differensial agrotexnik
tadbirlarni go‘llash zarurligini ko‘rsatadi.

Tuprogning fizik-kimyoviy ko‘rsatkichlarini muntazam
monitoring qilish organik modda zaxirasini saglash, mineral
o‘d‘itlardan ogilona foydalanish hamda tuproq degradatsiyasi
va sho‘rlanish jarayonlarining oldini olishda muhim ilmiy-amaliy
ahamiyatga ega.

Mazkur tadgiqot natijalari Qorako’l vohasi sug‘oriladigan
tuproglarining agroekologik holatini baholash hamda ularning
unumdorligini bargaror boshqarish bo‘yicha ilmiy tavsiyalar ishlab
chigish uchun nazariy va amaliy asos bo'lib xizmat giladi.

Tadgigotning keyingi bosqichlarida fizik-kimyoviy ko‘rsatkichlar
bilan bir gatorda tuprogning mikrobiologik va fermentativ
faolligini kompleks o‘rganish ularning o‘zaro bog'ligligini aniglash
va sug‘oriladigan tuproglarda biologik unumdorlikni oshirish
mexanizmlarini chuqurroq yoritish imkonini beradi.
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YAKUHOUNAP, KONOWKNAPHUHI TYNPOK OPTAHUK KUCMU
BA TAPKUBUTA TABCUPU

Xypakyn Catrapos
Y3P®A akagemnrn, ¥Y3MY npodeccopu
AtoeB baxTtnép KyngoweBunu,
TynpoKLLYHOCNMK Ba arpOKUMEBUI TaAKMKOTNAp UHCTUTYTH
“OpraHuK OexXKoHYUNMK TexHonorusanapu” 6ynum Myampu, KMLWMoK Xyxanuru daHnapy SOKTopu, KatTa UMW Xoaum
baxtiyor.atoev@mail.ru

Annomauyusa. Tynpoxda opeanux KUcm, MAkpo 6a MUKpo 03UKAa 3NeMeHmaap, MUKpo opeanusmiap eéa Gowka gotidanu
opeaHux moddanap kamatiué 6opmoxda. Pecnybnukamus uyn MuHmaxacuHuxz cyropunaduzax mynpokaapoda yMyCHUH2
mukdopu xammo 0,5% zaua kamatiu6 xemezan. Iy canbuii »capaéunapru onduHu onuul, mynpox yHymoopauzu cakaab
KOMUW, KynaumupuuHuHz 6updan-6up Uyau mynpoKkHUHz Op2aHuK KUCMUHU CakAad Konuw éa owupub 6opuit Xucobnanaou.
Tynpoknapumusda opeaHux KUCMHU Kynatimupuwl yuyH acocull pecypcaapdan bummacu YukuHou eéa Konouxaapoaw (Kysau
6yrodotiHuHz undu3-amHrus, COMOH Kondukaapu, uyuyk cye aotikacu (cye ombopu notikacu), Kusunkym Docgopum uukunoucu,
KOpamon 2yHeu, MUHepan yFumaap ea Mukpobuonozuxk npenapam) gotidaranuw mymkuH. Yukunou eéa Konouxknap y3uHuHz
mapkubuda »cyda kamma Xarcmod Op2aHuk mMAaccd, Makpo 8a MUKpo anemeHmiap, pepmenmaap ea ycmupysuu moodanap
cakaatiou.

Kanum cysnap: cyropunaduzan ymnoxu mynpox, maxcpuba cxeMacu, 03ukaaHmupuii musumu, YUuKUHOULAap, Konouxkiap,
Ky32u OyrOOUHUHZ UNOU3-AHFU3, COMOH KONOUKAapu, uyuyk cys aotikacu, Kusuikym @ocopum uuxurducu, Kopamon zyHau,
MUKPOOUONOZUK npenapam, MuHepan yrumaap.

Abstract. The content of soil organic matter, macro- and micronutrients, beneficial microorganisms, and other valuable
organic substances has been steadily declining. In some irrigated soils of the desert regions of the Republic, the humus
content has decreased to as low as 0.5%. Increasing soil organic matter is considered one of the most effective approaches for
reducing these negative processes, preserving soil fertility, and improving soil productivity. The study utilized various locally
available organic wastes and residues, including winter wheat root and stubble residues, straw residues, freshwater sediment
(mud from the Tudakul Reservoir), Kyzylkum phosphorite waste, cattle manure, microbiological preparations, and mineral
fertilizers. The research results showed that in the studied irrigated meadow soils, the contents of nitrogen, phosphorus,
and potassium were relatively lower in the soil samples collected before sowing and decreased more noticeably during the
tillering stage of winter wheat.

Keywords: irrigated meadow soil, experimental design, nutrient management system, wastes, residues, winter wheat
root and stubble residues, straw residues, freshwater sediment, Kyzylkum phosphorite waste, cattle manure, microbiological
preparation, mineral fertilizers.

AnHomauyusa. Ycmarosnenue, umo nousvl 06e0He bl Op2aHuieckue 20CmMbio NoU8, MAKPO U MUKPOIEMEHIMOM, MUKPOOD-
2aHUBMAaMU U Opy2uMu OpeaHuvecku seujecmeamu. B nekomopwix opouwiaemsix nousax nycmulHHOL 30Hbl pecnybnuka cooep-
scawemy 2ymyca crusunoce 0o 0,5 %. Crudicenue smux ompuyamenbHbiX NPOYeccos, COXpaHeHue nio0oM NoU8 03MOHCHO
3a esicell nous. B uccnedosanusnx, hposodumbix 8 Pecnybnuke ucnonb3oeatsl umeiowuecs omxoobl U OCMAmKu HAMCUGHbIE
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0CMamxu 03uMOLl NWEHHBLX, CONOMbL Ul NpecHbiX 800 (un Tydakynvckozo soda xpanusuietics), omxodut Kvizviikymckux ¢oc-
(popumos, Ha8o3 KPAHHOZ0 PO2AMO20 CKOMA, MUKPOOGUOIO2UYECKUE NPEnapamsl U MuHepdaibhoie yoobpenus. Mccnedosanus
noKA3anu, 4mo 6 uayuaemblx OpoulaemMblX Jiy208blX NOUBbL, codepitcanue azoma, ocgopa u kanus 0o nocesa 6ulio MeHbULE 80
8pemsl KyujeHus: 03uMoll NUEHUYbL UX KOIUUECI80 MAKHce Obl10 HEBLICOKUM.

Kntouessvie cnoea: Opowaemvie nyz208ble Noudbl, CXeMd ONblMd, CUCMEMA NUMAHUS, OMX00bl, OCMAMKU, HezHesHble
0CMAamKu 03uMoll NWeHULbl, OCMAMKU, COJIOMbl, Ul KpeCmHblx 800, 0mx00bl Kbl3biiKyMcKux pocgopumos, HEB0O KpynHozo
po2amozo ckoma, MUKpoobuono2uuecKue npenapamol, MUHEPANIbHbLE YOOOPEHUS.

Knpuul

V36ekucton Pecnbnukacu MpesnaeHTUHUHT "Knwnok
Xy)Xanuru MavaoHnapuaarv KylumMya uMKoHusTnapaaH qow-
JanaHraH xonga MaxcynoT eTULLTUPULLHW KynanTupuLura aovp
yopa-tTagbupnap Typucuga’rn 2024 iun 30 gekabpaa 465-coH-
nn kapopw kabyn kunuHraH [1]. Maskyp kapopHWUHI MoxusTuaa,
UYMKWHOM Ba KOMAMKNapdaH yHymnu doiganaHraH xonga aKc-
nopTOON KULLMOK XY>Kanurv 3KMHNapy MaxcynoTuHN eTuwtupmo,
03UK-OBKaT XaBCU3NUIMHM TabMUHNALWAaH nbopatamp.

CyHrv nunnapga Tynpoknapaa xap-xun canbuii xapaéxnap:
YynnaHuL, gerpagauus, 3po3us, MKNMM y3rapyLum Ba xakasonap
[AaBOM aTMokAa. Bynap xammacy Tynpokra kaTTvk canbui Tabenp
kunmokaa. Mytaxaccucnap GyHUHT y4yH Typnv TEXHOMOANapHu
Taknud Kunuvwrad, 6y TEXHONOrMANapHWHN acocuin Makcaau
TYNPOK OpPraHuK KUCMUHWM Kynantvpuw 6ynuwm kepak. Ly
makcagaaH unknb All-9524115073. “YukuHam Ba KonavknapaaH
donganannb gerpapgaumsara yvparaH Tynpoknapha opraHuk
KUCMHW KYNanTupwLL, YHYMAOPMMK Ba 3KNH XOCUMUHW OLLMPULL
TEXHOMNOTMACKUHM MWnNab Ymkuw” MaB3ycuaary unmvn-amanvi
nonvxa 6ynrya gana taxpubacu ytkasuwra Kapop Kunguk Ba
wy Makcag bunan 2025-2026 nunnapga gana TagkukoTnapuy
Kynmgarm cxema 6ynmya onnb 6opunaw.

MATEPUATIAP BA YCITYBINAP

TagkukoTnap Hasown Bunostu HaBGaxop TymaHnuzaru
CyFopunaguraH yTnoku Tynpoknap wapovTnga yTKasunraH.
Jana taxpubanapuHu kynuw, eHonoruk KysaTtuwnap,
TYNPOK Ba YCUMIUK HaMyHanapu Onuvill Ba KUMEBUW Taxmunu,
XOCMNAOPMUKHM aHuknaw “Aana TaxprbanapuHum yTkasuw ycny-
6napw” [3, 132-139 6.], «MeToawnka noneBoro onbiTa»[4, 248-255
6.] ycnybuin kynnaHmacu acocuga, TynpoK HamyHanapuHWUHL
KUMEBMI Taxmmnnapu «MeToabl arpoXMMUYECKUX aHanM3oB NoYB
1 pacteHuin CpenHei Asuny, [5, 12-18 6.] acocuaa ypraHunraH.

HATWXAINAP BA MYHO3APA

Tapkukotnap HaBowun Bunoatu HaeBbGaxop TymaHuga
CyFopunaguraH yTroku Tynpoknap wapovTuaa 5 BapuaHTivm xap
xun choHmnaa butTa Ky3srv 6yFaon HaBv 6unaH 3 kanTapukaa gana
Taxxpubacu kynunraH [7]

Taxpnba BapuaHTnapvra 6epunraH YMKMHAW, KOMAUKNap,
MVKpPOGMOMOruK Npenapar Ba MMHepan YFUMTnapHUHr Tapkubuaa
xap bup BapuaHTaa kyninaarmya as3or, poccop Ba Kanmii MMKoopU
Tynnanam (1-xapsan).

2-xapBanga Kentupunrad MuHepan yrutnap Kynvaarv Kyaru
OyFOOVHWHT BereTaums aaspuga bepunam (2-xansan).

Taxxpnbaga MuHepan YFMTNapHUHT AMANK MUKOOPY YCUMIVIK
PVIBOXMAHULIMHK XCcO6ra onub TakcUMmaHau.

1-xadean
Tynpok, BapuaHTnapra 6epunraH Y4MKMHAW, KOnguKnap,
MUKpOOMONoruk npenapar, MMHepan yfutnap Tapkuougaru
031Ka anemeHTnap, Kr/ra

Opranux e Bapunantiap
KHCM XO0CHJI
3JIEMEeHT-
KUJIYBYHIAP 12 1 2 3 4 5
TApPKUOU P
. N 224 | 224 | 224 | 224 | 224
YFOPHTAIHIat P 16,0 | 16,0 | 16,0 | 16,0 [ 16,0
TYIPOK TapKHOU
K 252,81252,81252,8 |252,8 |252,8
N 3,1 | 3,1 | 31 | 31 | 3,1
s P 12 112 | 12 |12 | 12
TapKkuOH
K 27 | 2,7 | 2,7 | 2,7 | 2,7
UYyuyk cyB N - 75 [ 75 115 |75
JIOUKACH P - 24,0 | 24,0 | 24,0 | 24,0
TapkuOu K - [310,4]310,4|310,4|310,4
. N > 98 | 9.8 | 9.8 | 9,8
Kopamoun ryuru P ) 6.0 6.0 6.0 6.0
TapKuOu
K - 10,0 | 10,0 | 10,0 | 10,0
Kusuikym N - 1,25 | 1,25 | 1,25 | 1,25
bochopur P - 9,6 | 9,6 | 9,6 | 9,6
IUKUHANCH K - 206,4]206,4|206,4|206,4
. N 220 | 110 | 110 | 110 -
Mumnepan yrutiap P 160 30 30 30 B
TapKuOu
K 50 25 25 25 -

3 mapTa Hamnaw cysu Gepungun. YnaneTtn annapartugaH
dovipananund, xap rektapura 500 m® cys 6epungu. Cysnap
WIOH, MION Ba aBrycT onnapHu oxupuga 6epungn. Xap ONHWUHI
oxvpuaa cys 6epunraHgaH kemnH TynpokHuHr 0-30, 30-50 cm
KkatnamnapugaH HamyHanapw onvHau. by HamyHanapga aco-
CaH rymyc MUKOOPW, YMyMuUiA a3oT Ba (hepMeHTnap MUkgopu
aHvknaHan. AHunknawga TynpoKLYHOCMK Ba arpOKMMEBUIA
NTU xamaa Y3P®A Mukpobuonorus UTU mabnymoTnapuaaH
dovgananunam (3-xagsan).

KenTtupunraH mabnymoTnap KypcaTmiimya, MUKpoopraHuam-
nap, Ly XymraaaH, aktTuHomuceTnap Ba 6aban 6up hepmeHTnap
(nepokcupasa) Tynpokka TywraH Gvpnamyuy yarapmaraH opraHuk
YUKUHOM Ba KONAMKNAPHWN YUPULL Xapa&HUHWN aKkTuBnawwTnpaau
xama KonavknapHu YpuLL xapaéHuaa ynapaaH rymyc mogaa-
napw xocun 6ynuwvra épgam 6epaau. Taxpvba mangorHnaa 3 sa
4 BapuaHTnapaa MMKpPOOpraHu3map CoHW, akTMHOMMUCETNap Ba
depmeHTnap kynawraH, anHvkca 4-sapuaHtaa KynavraH. ByHuHr

2-xadearn

Taxpubara 6epunraH MUHepan yfuT MUKOOPUHMU
puBoxnaHuw cpazanapu 6ynnab TakcumnaHuwm, Kr/ra

Bapnanmiap I\GMHepaJI VFUTJIAPHHHT _ O3uKnaHTHPHII My /IaTIApH _

No HHILTMK MUKIOPJIAPH, LIYArop OCTHAA | Maiicajamn AaBpuaa | TYIUIAHHMIN AaBPUAA | Haiiyajam faBpuaa

Kr/ra N P K N P K N P K N P K

1 N-220 P-160 K-50 - 128 | 40 22 8 2,5 88 24 7,5 110 - -

2 N-110 P-80 K-25 - 64 | 20 11 4 1,25 44 12 3,75 55 - -

3 N-110 P-80 K-25 - 64 | 20 11 4 1,25 44 12 3,75 55 - -

4 N-110 P-80 K-25 - 64 | 20 11 4 1,25 44 12 3,75 55 - -

5 i - - - - - - - - - - - -
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cababu wyHpakv, 3-4 BapuaHTiapra YkMHaunap Ba Konguknap
aiHMKca YyyyK CyB noiikacy HucbataH Kyn mvkgopaa 6epunraH.
3-xadsan

Tynpokaa vioH, ton Ba aBryct omnapuaa CyfopuLIHAT
TYNnpoKka Tabcupu (xanaanma octu 0-30 cm katnamaa), %

Bapuant- Cymye, % Asor, %
aap, Ne 1-cyB | 2-cyB | 3-cyB | 1-cyB | 2-cyB | 3-cyB
1 1,25 1,26 1,27 | 0,048 | 0,068 | 0,073
2 1,25 1,27 1,29 | 0,065 | 0,073 | 0,080
3 1,25 1,28 1,29 | 0,094 | 0,104 | 0,109
4 1,25 1,28 1,30 | 0,111 | 0,119 | 0,125
5 1,25 1,26 1,28 | 0,075 | 0,099 | 0,103

Bupok 613 xonoc vy4yk CyB NoKkacy Kyunm Tabeup Kypcatam
feraH dwukpgaH y3okmu3. Yydyk cyB nomkacu bunad Gupra
Ky3ru OyFov UNan3-aHFu3, COMOH, TYHT, Knaunkym doccopuTm
YnKMHOUCK Kabunap xaM MUKpPOOMOMOruK >xapaéHHu (rymyc
CEHTM3MHU Tesnalumiunra) Tabeup kunrad. YyHku xo3mp caHab
YTUNraH YNKMHAWNap, KOnaukKnap xam y3vHUHT Tapkubuaa
aH4aruHa opraHuk KucM caknawau. demak, Tynpokka 6epuna-

AUraH opraHvK MaccaHu Kynantupub, Tynpokga rymyc ceTtes
XapaéHUHN aKTUBRAaLWTUPMO, YHU KYNanTupuw UMKOHUATUTA
ara 6ynuL MyMKuH.
XYNOCA

1. Aana Taxpubacn MangoHuaa onud GopunraH Tagkmkotnap
HaTVkanapu kypcatuimnia Mapkaauit Ocné (Y36ekncToH) Tynpok
VIKUM LIapouTMaa TUPUK OpPraHMamniap y4yH 3HT MyxymM OMWI
HaMnuK xmcobnaHagn. Hamnuk Tynpokaa sILWoBYM MUKpoopra-
HU3MMAapHU Kynanuwm Ba paonusati y4yH Ba paoMaTUHA ak-
TUBMALLTMPULL Y4yH KaTTa Tabeup Kypcatagu[6]; 2. Ly 6epunran
CyB Mebépnapwu Tynpok Tapkubuaarn MMKpoopraHuanap rymyc,
a30T Ba hepMeHTNap Kynanvwmra uxobuin Tabeup KypcaTtau;
3. T'ymycHn mabnyMm gapaxaga kynanvwm Tynpok xoccanapu
Ba YHYMZOPIMUKHU KyLUIMMYa LuaknnaHuwmra onub kenaaw; 4.
TaxpubagaH onvnHraH MabnyMoTrap LUYHW KypCaTAWKY, TYNPOKKa
Yy4yK CyB NONKACWHM KyN MUKAOPAa Bepunuium rymyc Ba as3oT-
HUHT MUKOOPWHMW akTUBPOK owmpaaw; 5. Onub 6opunraH gana
Taxxpnbacy Ba UAMWIA TaAKMKOT ULLINAPVHWUHT HaTWXanapm Uians-
aHFU3, COMaH, ryHr, Yy4yk cyB nomkacu, Kusunkym dgoccoputu
YUKMHAUIapuHU Bupranukga Tynpokka GepunraHaa Tynpokaa
OpraHvK KcM oLwnd 6opuLMHK KypcaTam.

kapopuaa GenrunaHraH Basudanapu.

HawpwnéTu, 2010. 17-18 6.
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AnHomayusa. B cmamve npedcmaesnenul pesynomamo! paspabomku u anpobayuu KoIuuecmeeHHulX UHOUKAMOopo8 Mo-
HUMOPUH2a 3eMeNb CeNbCKUX HACENEHHBIX NYHKMO8 - Koagguyuenma 3aneuamoiganus nous (K3I1) u xoapduyuenma um-
mencusrocmu 3acmpotiku (KUT). Ha npumepe maxainu «Abéaii» Kytiuuupuukckozo pationa Tawkenmckoti obnacmu ¢ uc-
nonvzosaruem GNSS- u BITVIA-ceémKu, a makce pempocnekmueHo20 aHAaU3a KOCMUUECKUx CHuUmMkos ycmauoeneno: K3IT
cocmaensem 39,7%, umo coomgemcmayem 6vicokomy ypogHio 3aneuamviganus; KUT npu yuéme opuyuanvHuix ussamuil
- 0,78 npu nopmamuee 0,3. C yuémom camosaxeamos nnoujadvio 24,66 za KUT cnuxcaemcs do 0,23, umo ykasvieaem Ha
peseps yniomHumenvHoll 3acmpotiku 6e3 donoIHUMENbHOZ0 U3BAMUS CENbCKOXO03ALICMBEHHbIX 3emenb. [IpednorcenHble UH-
JuKamopsl Mo2ym ucnonb308amsCcs 05l OYeHKU aHMpPON02eHHOL HAZPy3KU U COBEPUIEHCINBOBAHUS MOHUMOPUH2A 3eMeNb 8
V36exucmate.

Kntoueesle cnoea: moHumopuHez 3emeny, cenvbCKue HacenéHHble NyHKmMbl, Koahduyuenm 3aneuameoléanus nous, Koagppuyu-
€HM UHMEeHCUBHOCMU 3aCMpOLIKU, OXPAHA 3eMenb, OUCIAaHYUOHHOe 30HOUPOBaHUe, GecnunomHble 1emamenvHvle annapamat.
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Abstract. The article presents the results of the development and testing of quantitative indicators for monitoring land in
rural settlements, namely the Soil Sealing Coefficient (SSC) and the Development Intensity Coefficient (DIC). Using the Abay
mahalla in Kuyichirchik District, Tashkent Region, as a case study, the research was conducted using GNSS and UAV surveys,
as well as retrospective analysis of satellite imagery. The results show that the SSC is 39.7%, corresponding to a high level
of soil sealing. When officially allocated land is taken into account, the DIC reaches 0.78, exceeding the regulatory value of
0.3. When unauthorized land occupations covering 24.66 ha are included, the DIC decreases to 0.23, indicating potential
for infill development without additional conversion of agricultural land. The proposed indicators can be used to quantify
anthropogenic pressure and improve land monitoring in Uzbekistan.

Keywords: land monitoring, rural settlements, soil sealing coefficient, construction intensity coefficient, land protection,
remote sensing, unmanned aerial vehicles.

Annotatsiya. Maqolada qishlog aholi punktlari yerlarini monitoring qilish uchun miqdoriy indikatorlar - tuprogning
mubhrlanish koeffitsiyenti (K3I1) va qurilish intensivligi koeffitsiyentini (KUT) ishlab chiqish hamda aprobatsiya qilish
natijalari keltirilgan. Tadqiqot Toshkent viloyati Quyi Chirchiq tumani “Abay” mahallasi misolida GNSS va BPLA yordamida
o ‘Ichash, shuningdek, kosmik suratlarning retrospektiv tahlili asosida olib borildi. Natijalarga ko ‘ra, K3IT 39,7% ni tashkil
etib, tuproq muhrlanishining yuqori darajasiga mos keladi; rasmiy ajratilgan yerlarni hisobga olganda, KUT 0,78 ni tashkil
etib, 0,3 me’yoriy ko ‘rsatkichidan yuqoridir. Maydoni 24,66 ga bo ‘Igan o ‘zboshimchalik bilan egallangan yerlar hisobga
olinganda, KUT 0,23 gacha kamayadi. Bu qishlog xo ‘jaligi yerlarini qo ‘shimcha ravishda ajratmasdan, zichlashtirilgan
qurilish uchun zaxira mavjudligini ko ‘rsatadi. Taklif etilgan indikatorlar O ‘zbekistonda antropogen yuklamani miqdoriy
baholash va yer monitoringini takomillashtirishda qo ‘llanilishi mumbkin.

Kalit so *zlar: yer monitoringi, qishloq aholi punktlari, tuprogning muhrlanish koeffitsienti, qurilish intensivligi koeffitsienti,

yerlarni muhofaza qilish, masofadan zondlash, uchuvchisiz uchish apparatlari.

BBEOEHUE

3emnu cenbckux HacenéHHbix nyHktoB (CHIT) Y36ekucrana
COYETAKT XUMYK U MHPPACTPYKTYPHYI 3aCTPOMKyY, npuyca-
AebHble TeppuUTOpMM 1 CENbCKOXO3ANCTBEHHbLIE YroAbs, Y4TO 06-
YCNOBMNMBAaET Ux 0Cobyto POsb B CUCTEME 3EMENbHBIX PECYPCOB.
CornacHo ct. 55 KoHcTtutyuun Pecnybnuvkm Y3bekucTtaH, 3emns
ABNAETCH HaLMOHanbHbLIM JOCTOSHUEM W HAXOAMTCH NO4 OXpa-
How rocydapcTaa [1]. B cTpaHe HacumTbiBaeTcsa okono 10 964
CHIT, B KoTOpbIX NpoxusaeT nopsaka 49% Hacenenns [2]. Vx
paclumpeHne 3a CHET CEeNnbCKOXO3SANCTBEHHbIX 3eMenb CO3aaéT
PUCKM AN NPOAOBOMLCTBEHHON 6E€30MaCHOCTY U 3KOMOMMYECKOro
paBHOBECUS.

[levicTytoLasa cuctema MOHUTOPUHIA 3eMenb, perynnpyemas
noctaHoBneHvem KabnHeta Munmctpos Ne496 ot 23.12.2000 .,
HEe0CTaTO4HO YUUTLIBAET CNeLmdrKy aHTPONOreHHON TpaHcop-
maumn 3emenb CHIN [3]. TpagnumoHHble METOAbI MOHUTOPUHIA
XapaKkTepu3yrTCs BbICOKOW TPYAOEMKOCTBLIO U HWU3KOW onepa-
TUBHOCTbBIO, YTO OrpaHW4YMBaET CBOEBPEMEHHOE BbISIBIEHWE
M3MEHEHUI 1 HapyLleHui 3emnenonb3osanns [4; 5.

AkmyanbHocmb uccriedosaHus. Paclumpenne cenbCckux Ha-
cenéHHbix nyHkToB (CHI) B TawwkeHTCKOM obnactu npeumyie-
CTBEHHO NPOMCXOAMT 3a CHET OpOLLAEMbIX CEMbCKOXO3ANCTBEH-
HbIX 3emenb. B 2002-2025 rr. nnowaae CHI yBenuuunach Ha
9,19 ThIC. ra, NpX COKpaLLEHUM OPOLUAEMbIX CEMIbX033eMENb Ha
5,18 TbiC. ra (r =-0,89). ExxerogHble noTepu opoLlaeMbix 3eMenb
nog 3actpoiiky oueHusatotrca B 1 300-2 000 ra, 4To COnpoBo-
XAAETCH 3HAYUTENbHBIM 9KOHOMUYECKUM YyLLepOoM.

TpaguumMoHHbIE METOALI MOHUTOPUHIA He 06ecneYnBatoT CBO-
€BPEMEHHOTO BbISIBMEHUS TaKUX U3MEHEHUN 1 opMMPOBaHUS
IOpPUANYECKM 3HAYMMON JoKasaTenbHow 6asbl [6, 7].

B cBs13M € aTMM akTyanbHa paspaboTka KonmM4eCTBEHHbIX NOo-
KasaTtenen, No3BONSIOLLMX OLeHNBaTb MacTabbl yTpaThl Cenb-
X03YroAui, UHTEHCUBHOCTb 3aCTPONKY U CTENEHb aHTPOMOreHHOM
Harpysku, conoctaenate CHI mexagy cobov n nporHosnposaTb
JanbHenLwyo TpaHcopmaumio semens [8].

MeTogabl. ViccnegoBaHuwe BbINOMHEHO HA TEPPUTOPUM Maxar-
m «Abaw» Kyin Yumpuukckoro panoHa TalikeHTckon obnactu.
Bbibop o6bekTa 0ByCrnoBneH ero TUMMYHOCTLIO AMS CeNnbCKMX
HaCenéHHbIX MyHKTOB TaLLKEeHTCKOW 06racTu, Hannymem xapak-
TepHbIX Npobrnem 3emnenonb3oBaHWs (CaMmosaxsarsl, AedUuUnT
XUnbs, HEOMOPMIEHHbIE YHacTKW) N AOCTYMHOCTHI0 MCXOAHBIX
OaHHbIX.

I/Iccne,qosaHme npoBOAMIIOCH B HECKOJIbKO 3TanoB: nonesble
pabotbl (GNSS-cbEéMKa onopHbIX TOHEK 1 a3pOOTOCHLEMKA C
BMJ1A, 1,5 yaca); kamepanbHasa obpaboTka (doTorpaMmmeTpu-
yeckasn obpabotka B Agisoft Metashape, noctpoeHue optodo-
TonnaHa); Bektopusaums Bcex oobektoB B ArcGIS n NanoCAD
C BblAENeHVeM 3anevaTaHHbIX MOBEPXHOCTEW; PETPOCTEKTUBHBIV
aHanu3 no Google Earth Pro 3a 2002-2025 rr.; pacuyét koadpu-
LIMEHTOB No pa3paboTaHHbIM dopmynam.

PaspaboTka koadduLmeHTOoB.

Koagppuyuenm 3aneyamsieanus noye (K3[1) - konnye-
CTBEHHBIN NoKa3aTenb, XapaktepuayoLwwmi gonto nrnowaam CHI,
KoTopasi 6e3B03BPaTHO yTpayeHa Ans CenbCKOX03SNCTBEHHOrO
NPOU3BOACTBA B Pe3ynbraTe NOKPbITUS MOBEPXHOCTM (DyHOAAMEH-
TaMu, TBép,D,bIMVI NOKPbITUAMU, OopOoraMn U MHbIMU 3anedyaTaH-
HbIMU obbekTamu (puc.1):

KII3 = Szaneuaranas * 100 (1)

o6masa
M€ S, uamanes - TW1OLAAL 3EMENb, 3aHATAA DYHOAMEHTAMY,
TBEPALIMU MOKPLITUAMU, AOPOraMi U MHBIMK 3anedyaTaHHbIMU
noBepxHoOCTAMM (ra);

S suan - OOLWAS NOWAAL CHIT B rpaHMLax MOHUTOpPHHTa (ra).

1 reKTap cenbCKoil MeCTHOCTH

CENLCHONOINRETREHHEIE FENEUATAHHEIE NOBELXHOCTH [

yroae [DyHnamenThi + foporu) _
i 3ANEYaTAHHbBIX NOBEPXHOCTER

YuenuTens: Mnowans
(DyHpamenTl + Aopor)

3HaMeHaTen.!
O6lWwan nnewans
HACENRHHOTO MyHKTa

Wkana oueHKK
« 10%: Dokoas R YRoaEHE: 10-30%:
(Hopuwa) 3oHa PERYNETHBALMM

30-50%: HeoaapaT nausm
|DeTanoaKa akenaHcam)

» BOK: Kpaitruacidll yoosakes
|CTPOrUA 38NpeT Ha NepaBoa)

Puc. 1. KoadhdpmumeHT 3anevaTtbiBaHMsA NoYB

KoapdpuumeHT 3anevatbiBaHuna noys (K3I1) xapaktepuayet
cTeneHb HeobpaTuMoN TpaHcchopmaLMM NMOYBEHHOTO MOKPOBa
1 HOpMUpYeTCA Mo obLel Nnowaan CenbCKoro Hacen&HHoro
nyHkTta (CHIT), yto obecneunBaeT cONOCTaBMMOCTb 0OBEKTOB
pasnuyHoro pa3mepa. Ero onpeaeneHve BKnovaeT BeKTopu3a-
LIMIO 3arneyaTaHHbIX MOBEPXHOCTEN N0 opTooTONnNaHy, CyMMUpO-
BaHWe Ux NnoLLagen, pacyeT koadpduumeHTa n Knaccudukaumo
no yctaHoeneHHom wkane: <10% - ¢oHoBbI ypoBeHsb; 10-30%
- 30Ha noTeHumansHon pekynstusauum; 30-50% - BLICOKWI ypo-
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BEHb C 9KOHOMMUYECKN HeLienecoobpasHbiM BO3BPaTOM NaLUHW;
>50% - KpUTUYECKUI YPOBEHD, TPEBYIOLLMIN OrpaHNYeHns Aarb-
HenLero nepesofa 3eMerb.

Koagpgpuyuenm unmerncueHocmu 3acmpotiiku (KUT) -
KONMYECTBEHHbBIV NoKasaTenb, XapakTepuayoLwmuii AMHaMnKy
N3bATUS CEMNbCKOXO3SINCTBEHHbIX 3eMenb noa Xunyw n MHyK
3aCTPONKY 3a ONpefenéHHbI Nepuoa BpemMenm (puc.2):

AS. i
KHT — JKHITOH (2)
A H3ATBHIX
rae: AS, ., - NPUPOCT XWnow nrowaaw (ra) 3a nepuos,
AS - nnowanb BHOBb U3BATBLIX CENbCKOXO3ANCTBEHHbIX

N3BATLIX

3emernb (ra).

O6ocHoBaHue Bbibopa dopmynbl: KUT xapaktepusyeT ad-
(hEeKTMBHOCTb MCMONb30BaHUS U3bATLIX 3E€MEeMNb U NoKasbiBaeT
JOJ0 JKUIION 3aCTPONKM Ha 1 ra BbIBEAEHHbIX M3 CEeNbCKOXO-
3q1cTBeHHOro obopota yroaui. HopmatusHoe 3HayeHune < 0,3
03HayaeT OrpaHUYeHHbIVi YPOBEHb 3aCTPOMKM M3bATBIX 3eMenb
1 He0bX0AMMOCTb PaLMOHaNbHOMO NCMONb30BaHNS OCTaBLLENCS
CEenbCKOXO3ANCTBEHHOW TEPPUTOPUN.

O6ocHoBaHMe MoporoBbix 3HavyeHun wkansl KAT: <0,3 -
HOpMaTMBHBIN YpOBEHb, 0becnevnBatoLmii cbanaHcupoBaHHOe
passutue; 0,3-0,5 - norpaHuyHas 3oHa, Tpebytollasa aHanuaa;
0,5-0,8 - BbICOKMIT YPOBEHb, MPY KOTOPOM TpebyeTcst nepecMoTp
reHnnaxa; >0,8 - KpUTUYECKNI YPOBEHb, MPY KOTOPOM CTPOUTENb-
cTBO 6e3 nepeBoAa HOBbLIX 3eMerb 3anpeLLaeTcs.

TMPMPOCT PEANEHOR HANOR NNOWANW
(HoBwe dyHnamenTsl)

MROLWANL MILATLR ¢ T
CENBCKONOIARCTEEHHED IEMENE

I'Iulpammnaa anua 0,5-0,8: BuICOKMA ypoBEHE

auclanakca

=03 Hupna

1Sananc1 er:uag 3oHE

YPOREHE “Mcﬁaﬂlﬂﬁ 7 8 CIPIATE TG

it Gt (3 13 miss. |r...a,..m e e rfrteeicy

[s 0,3 Hopaa (Banawc). ] 0,3-0,5: NorpaHmyxan 0.5—0 B: Boicokui [’ 0,8; Kpackan 3013 J
Ha | v Ao e T pONTCS Joma,

Puc. 2. KoachpuLmeHT MHTEHCUBHOCTU 3aCTPONKHM

PE3YJbTATbI U OBCYXOEHUE

XapakTepucTuka obbekTa nccnenoanus. Maxanns «Abany
pacnonoxeHa B Kynu Yupunkckom parnioHe TalukeHTckon obna-
cTu. Mo gaHHbIM KagacTpoBoro areHTcTBa, Nnowaae Maxannm
coctaenseT 86,0 ra. YucneHHocTb Hacenexus Ha 1 sHBaps 2026
roga - 4 143 uenoBeka (994 cembu). Maxanns xapakrepusyeTtcs
npeobnagaHnem ogHO3TaxXHoOW 3acTpoiikv (96,3%), BbICOKON J0-
new npuycafebHbIX y4acTKoB B CTPYKTYPE 3eMIenonb30BaHns 1
ocTpbIM Aeunumtom xunbs (163 goma npu 994 cembsx).

AHanu3 guHamvky 3emMnenonb3oBaHus. PeTpocnekTuBHbIN
aHanus ¢ ncnonb3osaHnem Google Earth Pro 3a nepuog 2002-
2025 rr. nokasan ycTonuMBbIA pocT nnowaan maxannu. O6Lwmn
npupoct coctasun 10,22 ra (c 76,44 ra B 2002 . no 86,66 ra B
2025 r.), c makcumanbHbIM yBenuyeHnem B 2015-2018 rr. (4,82
ra). PaclumpeHne npoucxoguT 3a CYET NpurnerarLLmnx cenbxos-
3emerb.

Ha ocHose annpokcumauumn nonyyeHa gopmyna ANHamyKmn
nsmeHeHusi nrowaam: Y =0,76-1453,16X(R?=0,94). Mo nporHoay,
k 2030 rogy nnowaab Maxannu gocturHet 91,1 ra.

HemanbHbili pacyém KoaghgpuyueHma 3anedamsoigaHusi
roys (K3/).

Otan 1. UaeHTUdMKaLmA 1 BEeKTOpU3aLUA 3aneyaTaHHbIX
noBepxHocTen. Ha ocHoBe opTochoTonnaHa ¢ NPOCTPaHCTBEH-
HbiM paspelweHnem 0,05 m/nukcens, nonyvexnHoro ¢ BrJIA,
BbINOMHEHAa BEKTOPM3aLMS 3anevaTaHHbIX NOBEPXHOCTEN TEPPU-
Topumn maxanmm «Aban». B ux coctas BKIOYEHbI PyHAAMEHTbI
*unbix (398 nomoBnageHni - 3,92 ra) n HeXXUnNbIX cTpoeHnn (1,28
ra), Oporu ¢ TBEépabIM nokpbiTueM (5,9 km; 2,66 ra), TpoTyapbl
newuexogHble fgopoxku (0,43 ra), nnoLiaakv pasnmyHoro HasHa-

yeHus (0,28 ra), otmocTtku 3gaHuii (0,35 ra), a Takke NapKoBKU,
npoesabl n gpyrue nokpbitvs (0,18 ra).

CymMmmapHas nnowajb 3anevaTtaHHbIX NOBEPXHOCTEN:
onevaranan = 3092 T 1,28 + 2,66 + 0,43 + 0,28 + 0,35 + 0,18
=9,10ra

MprmMeyaHre: YkasaHHas nnowadb BKMKYAET TeppuUtopuu,
HenocpeaCcTBEHHO 3aHsATbIe TBEPAbIM NOKPbITUEM. BmecTe ¢ Tem
24,66 ra semenb ucnonb3yTca 6e3 npaBoyCcTaHaBNMBAOLLMX
[OKYMEHTOB 1 (haKTUYECKM BbiBEAEHbI N3 CEeNbCKOXO3ANCTBEH-
Horo o6oporta. C y4éToM 1x ncnonsb3oBaHus nog npuycanebHolie
y4acTKun, OropoAbl 1 HEOOPMIIEHHbIE MOCTPOWKM AaHHble Tep-
puTOpUM Takke credyeT paccMaTpmBaTbh Kak yTpaveHHble ANns
CENbCKOXO3ANCTBEHHOMO NMPOU3BOACTBA.

C y4éTom camo3axsaToB, obuias nnowane 3emernb, 6e3803-
BPAaTHO YTpayeHHbIX ANs CENbCKOXO35IMICTBEHHOIO NPOM3BOACTBA,
COCTaBMNsET:

S, paennan = 91 10 + 24,66"= 33,76 ra

Ana panbHeiiwmx pac4eTos npuHumaem S, ...=34,1ra (c
YYETOM OKPYIIEHNS U BKITIOYEHNS BCEX HECETbCKOXO3ANCTBEHHbIX
3emernb, BKMoYas npuycagebHble y4acTku, KoTopble Ae-akTo
ABNATCA 3anevaTaHHbIMK, Tak Kak He MCnonb3ylTcsa Ans To-
BapHOIoO CernbCKOXO35MCTBEHHOIO NPOV3BOACTBA).

Otan 2. PacyéTt K3IM no q)opmyne

Kl—[3 — Saarle‘{a'raua;{ % 100 — 34
obuas 86:

Ortan 3. UHTepnpeTauus. K3IM = 39,7% cooTBeTCTBYET BbICO-
KOMY YPOBHIO 3anevatbiBaHus. V13 86 ra TeppuTopmmn maxannm
«AbGait» 34,1 ra opollaemMon nalHN BbIBEAEHO U3 CErbCKOXO-
3AACTBEHHOrO UCMonb3oBaHus. Npu atom 24,66 ra (72% 3ane-
YaTaHHOW NnoLaam) 3aHATbl CAMOBOSIbHO, YTO CBUAETENbLCTBYET
0 HefocTaTKax yyéTta U KOHTPOns 3eMenb.

Otan 4. PexomeHgaumn. Mpu K3IM = 39,7% uenecoobpas-
Hbl €XerofgHbln MOHUTOPUHT ¢ npumeHeHnem BIJA n GNSS,
orpaHuyeHve HOBOMN 3aCTPOMNKKN, Pa3BUTUE YNIOTHUTENBHOW 3a-
CTPOWKM Ha OCBOEHHBIX TEPPUTOPUSIX, @ TaKKe MHBEHTapu3aLms
1 neranu3aums CamoBOSIbHO 3aHATbIX 3eMerb.

LemanbHbIl pacyém KoaghchuyueHma UuHmeHcUu8Hocmu

3acmpouku (KUT).

Otan 1. OnpeaenexHue NnoLaam n3bATbIX CeNbXo33eMernb 3a
nepuog 2002-2025 rr. Ha ocHoBe peTpoCcneKkTMBHOIO aHanmsa
Google Earth Pro u gaHHbix KagacTtpoBoro areHTCTBa onpegene-
Ha nnowaap 3emerb, 0puLMansHO NepeBeEHHbBIX U3 KaTeropum
CEMNbCKOXO3NCTBEHHbIX B 3€MIN HACENEHHbIX MYHKTOB 3a Nepuos
2002-2025 rr.:

~ 39,7%

ASMS'bSlTbIX=10’2 ra

Ota nnowaab BKMOYAET 3eMerbHble YYacTKU, Ha KOTOPbIX
NOCTPOEHBI HOBbIE XUIble AoMa, 06BbEKTbI coLManbHON UHdpa-
CTPYKTYPbl U MHXEHEpHble KOMMYHUKaLuW, uMetoLime oguum-
anbHble NpPaBoyCTaHaBNMBAOLLME JOKYMEHTbI.

Otan 2. OnpegeneHne NpupocTa Xunom nnowaan 3a nepunog
2002-2025 rr. Ha ocHoBe AaHHbIX KagacTpoBOro y4éTa U Bek-
TOopU3aumMn CTPOEHWI Mo opTodpoToNNaHy onpeaenéH npupocT
XUNown nnowagu (nnowagp, 3aHaTas XunbiM1 34aHusIMK) 3a
nepuog 2002-2025 rr.:

AS,, =7,99ra

Orta nnowagp BKMOYaeT TOMbKO Mnowaab Nog XunbiMu Jo-
mMamu (pyHaameHThl), 6e3 yyéta npuycagebHbIX y4acTKOB.

Ortan 3. Pacuét KUT (c yuétom ochmumansHo nepeBeaEHHbIX
3emMerb).

Asnmﬂoﬁ _

ASyoarux 10,27

OKoHoMMYeckasi apPEKTUBHOCTb NPUMEHEHUS KO DULINEH-
TOB. Pac4éTbl BbIMOMHEHbI Ha TPEX YPOBHSX (Tabn. 1).

KHUT

obuy —

O6cyxpneHue. K3M=39,7% nokasbiBaeT macwTtab Heob-
patumbix notepb; KUT=0,78 (ouumanbHbIi) — KpUTUYECKYHO
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Tabnuuya 1

WHTerpanbHbI 3KOHOMUYeCcKUA 3dpcheKT OT BHeApeHUA meToaa

Cratbs 3¢ dexra

Maxa/uis «Aoaii»

TamkenTckas oomacts (830 CHII)

Oxonomust @OT npu MOHUTOpPHHTE

6,35 mutH cym (88%)

5,2 MiIpz cym/Tox

[penorBpaméHHbIil yepd oT COXpaHSHUS TTAITHI

1 364-2 387 M cym/Tox

52-140 mipz cym/rox

HOHOJ’IHI/ITCHLHHC HAJIOTOBBIC MMOCTYTICHUA

15-25 miH cym/rox

13-21 mupx cym/rox

CHIKXeHHe CyIeOHbIX H3IEPKeK

10-15 miH cym/rox

8-13 mupn cym/ron

WHTerpanbHblii rofoBoi A dext

1 395-2 427 maH cym

78-179 mnpza cym

avHamuky, a KNT=0,23 (cakTnyeckuin) JOKa3bIBAET, YTO XKW-
NULLHBIA 8ePULMT MOXET BbITb MOKPBIT 3@ CHET Y)KE OCBOEHHBIX
TeppuTopuin. PesynstaTthl cornacytotcs ¢ pabotamu PA. Typaesa
n C.3. Cachbaea o npemmywiecteax 'MC n [133. MexxayHapoaHbIn
onbIT (EC, Mepmanus, Weeuus, Kopes) noateepxaaeT addek-
TUBHOCTb LMPOBOro MoHNTOpPUMHra; npegnaraemble K3M n KUT
afanTypoBaHbl K LUTaTHbIM AaHHBIM 1 He TpebytoT AOpOrocTos-
wero gonobopyaoBaHus.

OKoHOMUMYeckas 3hHEKTUBHOCTL: MPeAoTBpaLLaeMbli yiepb
no TawkeHTckon obnactn — 52-140 mnpg cym/rog; Oons Bbl-
ABMNseMbIX camo3axsaToB nosbiwaetcs ¢ 30-40% no 85-95%;
akoHomuss ®OT — 88%); okynaemocTb 3atpat — meHee 1,5 me-
cAueB (Mo MPSMOW 3KOHOMWU) UM MeHee 1 Hedenu (C y4ETOM
NpeaoTBPALLEHHOrO yulepba).

3AKIIOYEHUE

B pamkax nccnegosaHusi paspaboTaHbl 1 anpobupoBaHbl ABa
KONMYECTBEHHBIX KO3puLmMeHTa AN MOHUTOPMHIA U OXpaHsbl
CENbCKOXO3ANCTBEHHbIX 3€MEMb B rPaHULIaX CEMbCKMX HacenéH-
HbIX MyHKTOB Pecnybnvku Y36ekucraH:

1. KoadhdpmumeHT 3anevatbiBanus nous (K3IM) - ans namepe-
Hnst 6€3BO3BPATHbIX MOTEpPb OpoLIaeMon nawHu. Anpobauus Ha
maxanne «Aban» nokasana K3IM=39,7% (34,1 ra yTpa4yeHHON

nawHu n3 86 ra). MNpu 3HadyeHmn K3M>30% pekomeHgoBaHa
nporpamma ynroTHUTENbHOW 3acTponku, npu >50% - 3anpet
nepesoga HOBbIX 3eMenb nog 3acTpoiiky. BHeapeHwe K3I1 B cu-
CTeMy MOHUTOPVHra N03BONMT 0ObEKTUBHO OLIEHMBATL MacLUTa-
6bl Aerpagaumm cenbCKOXO3SANCTBEHHbBIX 3eMefb U NMPUHMMaTh
060CHOBaHHbIE yNpaBneHYeckmne peLleHmns.

2. KoadhduumeHT nHteHcusHocTr 3actpovikn (KUT) - ons KoH-
TPONS AVHAMVIKN N3bATASA 3eMenb NOZ, KWINYH U UHYHO 3aCTPONKY.
Mpu yuéte odmumansHoro nepesoga KNT=0,78 (npeBbieHve
HopmatmBa 0,3 B 2,6 pasa), YTo CBMAETENbCTBYET O KPUTUYECKOW
WHTEHCUBHOCTU N3bSATUS 3eMenb. [Mpy BKMIOYEHWN BbISIBIIEHHbIX
camo3axBaToB (24,66 ra) KU T=0,23, 4To noaTeepXxaaeT BO3MOX-
HOCTb pEeLUEeHUs XUMULLHON NPOBNeMbl 3a CHET yXKe OCBOEHHbIX
Tepputopuin 6e3 nepeBoda HOBbIX CENbX033eMerb.

JkoHoMumYeckast 9 HEKTUBHOCTb BHEAPEHNS pa3paboTaHHbIX
K03a(hPULMEHTOB NOATBEPKAEHA pacyETaMu: MPeAOTBPaLLaeMbIi
ylwepb no TawkeHTckon obnacTtu oueHnBaetcs B 52-140 mnpg
CYMOB B rof; AOMNS BbISIBNISIEMbIX CaM03aXxBaToB MOBbILLAETCH C
30-40% o 85-95%; skoHomus1 hoHAa onnathl TpyAa NPy MOHM-
TopuHre coctaensieT 88%; CPok OKynaemMoCTU KanuTarnbHbIX 3a-
Tpart - MeHee 1,5 mecAueB (Npy y4ETE TOMBKO MPSMOIN 3KOHOMMM)
unm meHee 1 Hegenu (Npu y4é€Te NpeaoTBpaLLEHHOTO yuepba).

roga Ne 3PY-936). - TawkeHT, 2024.
npoueccoB ypbaHusauumy. - TawkeHT, 2019.

2015, 2020, 2024.
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Annotatsiya. Ushbu ilmiy maqola O ‘zbekiston Respublikasi qishloq xo ‘jaligida raqamli texnologiyalarni joriy
etishning 2025-2026 yillardagi holati, erishilgan natijalar va mavjud muammolarni tizimli tahlil gilishga bag ‘ishlangan.
Magqolada «Raqamli O ‘zbekiston 2030» strategiyasi, 2025 yil avgustdagi Prezident Farmoni, «Raqamli gishloq xo ‘jaligi»
yagona platformasi (Agroportal) hamda agrar sohani qo ‘llab-quvvatlash tizimini raqamlashtirish borasidagi qonunchilik
yangiliklari yoritilgan. Statistik ma’lumotlar va amalga oshirilayotgan loyihalar asosida sohani ragamlashtirishning
istigbolli yo ‘nalishlari belgilangan.

Kalit so‘zlar: Ragamli texnologiyalar, qishlog xo ‘jaligi, Agroportal, ragamli transformatsiya, sun’iy intellekt, ragamli
infratuzilma, masofadan zondlash, geoaxborot tizimlari, dron, aqlli dehqonchilik, Crop Agro.

Abstract. This scientific article provides a systematic analysis of the current state, achieved results, and existing challenges
in implementing digital technologies within the agricultural sector of the Republic of Uzbekistan for 2025-2026. The paper
highlights the “Digital Uzbekistan 2030” strategy, the Presidential Decree of August 2025, the unified “Digital Agriculture”
platform (Agroportal), and legislative innovations concerning the digitalization of the agricultural support system. Based on
statistical data and ongoing projects, prospective directions for the sector’s digital transformation are identified.

Keywords: Digital technologies, agriculture, Agroportal, digital transformation, artificial intelligence, digital
infrastructure, remote sensing, geographic information systems (GIS), drone, smart farming, Crop Agro.

AnHomauyusa. JJannas HayuHas cmamovs NOC6AUEHA CUCMEMHOMY AHANU3Y COCMOSHUSL, OOCMUZHYMbIX PE3ylbmamos u
cyujecmeyroujux npobnem eHedpeHus Yupposuix mexHono2ull 8 cenbckoe xosaticmeo Pecnybnuxu Ysbekucman ¢ 2025-2026
200ax. B cmamve oceewienvr cmpamezus «Iugposoii Yzbekucman - 2030», Vkas Ilpesudenma om aszycma 2025 20da,
edunas niamepopma «Llupposoe cenvckoe xosaticmao» (Agroportal), a makace 3akoHodamenvHbie Hodulecmad 8 chepe yucp-
posusayuu cucmemul n00depxHcKu azpaprozo cekmopa. Ha ochoge cmamucmuueckux 0aHHuix U peanusyembvlX NPoexKmos
onpedeneHbl hepCchekmueHvle HanpasneHus Yyudposusayuu ompaciu.

Kntouessle cnosa: Ljugposwie mexronozuu, cenvckoe xossticmeo, Azponopman, yupposas mpancopmayusi, UcKyccmeeH-
Hblll UHMeniekm, yupposas uHdpacmpykmypa, OuCmaHyuoHHoe 30HOUPOBAHUE, 2e0UHPOPMAYUOHHBLE CUCTEMbL, OPOH, YM-

Hoe cenbckoe xosaticmeo, Crop Agro.

KIRISH

O‘zbekiston Respublikasida gishlog xo'jaligi igtisodiyotning
asosiy tarmoglaridan biri bo‘lib, mamlakat yalpi ichki mahsulotiga
(YalM) sezilarli hissa qo‘shadi. 2025-yil yakuniga ko‘ra, qishloq,
o‘rmon va baligchilik xo‘jaligi mahsulotlari hajmi 4,4% ga o‘sdi
(rejadagi 4,1% ga nisbatan), bu tarmogning YalMdagi ulushi
18,9% ni tashkil etdi [9].

Qishlog xo‘jaligi mahsulotlari eksporti 2025-yilda 1,5 mird
AQSh dollariga yetdi [10].

Aholining deyarli 49% qishlog hududlarda istigomat qilishi
[7], ozig-ovqat xavfsizligini ta’'minlash va eksport salohiyatini
oshirish masalalarini dolzarblashtiradi. Bu sharoitda ragamli
texnologiyalarni gishlog xo‘jaligiga joriy etish strategik ahamiyatga
ega bo'lib, hukumat tomonidan «Ragamli O‘zbekiston 2030»
strategiyasi [1] va gator normativ-huquqiy hujjatlar orgali qo‘llab-
quvvatlanmoqda.

2025-2026 yillar O‘zbekiston gishlog xo‘jaligida ragamli
transformatsiya jarayonlarining jadallashuvi bilan xarakterlanadi.
Buning asosiy omillari quyidagilardan iborat:

Birinchidan, 2025-yilning avgust oyida «Qishlog xo‘jaligi
sohasiga zamonaviy texnologiyalarni joriy etishni yanada
jadallashtirish orqali samaradorlikni oshirish chora-tadbirlari

to‘g‘risida»gi Prezident Farmoni qabul qilindi. Farmonda quyidagi
ustuvor yo‘nalishlar belgilangan [3]:

— qgishlog xo‘jaligida foydalaniladigan 4 min gektardan
ortig yer maydonida ekinlarni ekish va sug‘orish jarayonlarini
ragamlashtirish;

—sohada joriy etilgan 30 tadan ortiq axborot tizimlarini «yagona
nuqtarga birlashtirish.

Ikkinchidan, 2026-yil hosilidan boshlab qishloq xojaligi
tashkilotlari «Ragamli gishlog xojaligi» yagona integratsion
platformasiga (Agroportal) ekinlar to‘g‘risidagi ma’lumotlarni
mustaqil joylashtirishi belgilandi . Agroportal sohada xizmat
ko'rsatishning «yagona nugtasi» sifatida e'tirof etildi.

Uchinchidan, 2025-yil 21-noyabrdagi PF-224-son Farmon
bilan Agrar sohada to‘lovlar agentligi tashkil etilib, qo‘llab-
quvvatlash choralarini ko‘rsatishning barcha bosqichlarini to'liq
ragamlashtirish, mehnat va vaqt resurslari sarfini 2 barobarga
qgisqartirish vazifasi qo'yildi [2].

To‘rtinchidan, xalgaro hamkorlik doirasida Koreya
Respublikasi bilan «Toshkent viloyatida iglim o‘zgarishiga javob
beruvchi, fazoviy ma’lumotlarga asoslangan ragamli gishlog
xo‘jaligi platformasini yaratish» loyihasi amalga oshiriimoqda.
Shuningdek, 2025-yilda 988,5 min dollarlik investitsiya loyihalari
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ishga tushirildi [11]. IS
Muammolar tahlili. O‘'zbekistonda gishlog xo‘jaligini g E g“ -
ragamlashtirish bo'yicha muhim qadamlarga gqaramay, = % '% S § = o8 § S § § § ©[2|n|R|e
bir gator tizimli muammolar mavjud: = | g
1. Ragamli infratuzilmaning yetarli emasligi.
Qishloq hududlarida yuqori tezlikdagi internet va barqa- .
ror elektr ta’minotining yetishmasligi, aynigsa, chekka S5 _§ =2 2 |olal=|xla <ol |l
: : : : s = RN R E N B RS T N R Bsal =g N
hududlarda ragamli texnologiyalardan foydalanishni 8= 2R A O Z|e|T| =Y F|S|Q| S
cheklaydi. Tadqgigotlarga ko‘ra, gishloq xo‘jaligida ragamli @8
transformatsiya rivojlangan mamlakatlarga nisbatan
O‘zbekistonda dastlabki bosgichda qolmoqda. ol =
2. Ko‘plab axborot tizimlarining tarqoqligi. Hozirgi N g 32 4 § 2 ozl § Dl |52 ol
. . - . S . > on [\l — — | — N
kunda sohada 30 tadan ortiq turli axborot tizimlari fao- = = x| — =)= |
liyat yuritmoqda, bu esa ma’lumotlarning o‘zaro mosligi -
va ishonchliligini ta’minlashni giyinlashtiradi . g
3. Moliyaviy-iqtisodiy to‘siglar. Ragamli texnologi- 3 = = g“ w| o ol e
. . o ¢ . . s . "¢ — — @ —
yalarni xarid qilish va ornatish xarajatlari kichik fermer o E2(8 8l % |o|nS2|22]5]8]S]g e
P A . € =gl 2 o VRS T[] = o |
xo'jaliklari uchun yugori bo‘lib golmogda. 2025-yilda 1,6 - 5 S| g e ¢ —
trin so'm miqdoridagi gishlog xofjaligi texnikasi uchun %
kreditlar ajratilgan bo‘lsa-da, 2026-yilga 3,9 trin so‘'mga L; 5
- . . K = = [ £ |« —
yetkazish rejal_ashtlrllgan. o o ° E § S 3| 2 [8lgls|slx|alzlslel8]a]e
4. Ragamli savodxonlikning pastligi. Fermerlar- = = g | 2%9e 2 |8[22=5IEICIE2S82
ning katta gismi ragamli texnologiyalardan foydalanish & £ | £ |& |~ - A A B A A
bo‘yicha yetarli bilim va ko‘nikmalarga ega emas. 2025- 2l = “
yil ma’lumotlariga ko‘ra, gishloq xojaligi mahsulotlarining = s ol
69,1% dehgon va tomorga xo'jaliklari hissasiga to‘g'ri S B (BEES g o ol o
. . : . h = = 2= 88 X a|lRlo|o MRS
keladi, bu esa ragamli yechimlarni joriy etishning E 2 |22 S 2 D N2 = -
murakkabligini ko‘rsatadi. N ©| E
5. Sug‘orish texnologiyalarining eskirganligi. I
Mamlakatda gishlog xofjaligi ekin maydonlarining kat- 8 =
. . y . [P . = =]
ta gismi an'anaviy sug'orish usullariga asoslangan. % ER R Sl 9 |alzlolololnlo|o|B|g|w|E
2025-yilda takroriy ekinlardan 898 ming gektar yerdan 12 o »n g x0T = N
min tonnadan ortig mahsulot olingan, bu esa suv resurs- <
laridan samarali foydalanish zaruratini yanada oshiradi. o
-Vi ili i ‘“aliai — = &
2026 yl|. hPS|I|dan boshlab .barch.a qlshloq X(.)_jahgl S s E| § ®| 2 |_|lololelalolelalnla|wl<
tashkilotlari o'z yer uchastkalariga ekish rejalashtirilgan = S22 Slal » [=2122X oz |2[=]S
. A . . £ S5 220 @ [2222]| 2| xS 2 <o
ekinlar to‘g‘risidagi ma’lumotlarni Agroportalga mustagqil 5 S3lg [T —
joylashtirishi bu 30 dan ortiq tarqoq axborot tizimlarini =
birlashtirish orgali ma’lumotlarning o‘zaro mosligi va s .
; TS ; = = ~ N 7Y -
|shor]chI|I|g|n| ta m|nIayd|.. . . N =2 g S . |@ 2 Q2= @ algIslgle|siela
O'zbekiston Respublikasida yer resurslari — milliy s S e R i R B P A A R P he b N R =
P . . . .. o . ) A | ® w0 AT |n|O||n|
igtisodiyotning asosiy boyligi bo'lib, ulardan ogilona ) E
va samarali foydalanish mamlakatning ozig-ovqat g
xavfsizligi, ekologik barqarorligi va iqgtisodiy o'sishini = o= g e -
ta’minlashning muhim shartidir. Qishloq xo'jaligida & =2 <2 B |R|2IR|2|2|4 2% Z(]18
i texnologiyalami joriy etish : 221295 2 [22|2]8l4]212]4|2|2 (8|S
ragamli texnologiyalarni joriy elt|.s yer resurslarldaq S 3 B R e s B R e R R e
foydalanish samaradorligini oshirishning eng samarali 5 =
vositasi sifatida namoyon bo‘lmoqda [4]. Mavjud 4 min 3 : e
gektardan ortiq ekin maydonlarida ragamli yechimlarni 7 |€ £ S x| Q|Z2|8|a|2|z3|%8|4842
. ) . . . ) . 228 B8 » [N|vnc|v|2=xnx|R|e|lS
go‘llash orgali yerning har bir gektaridan olinadigan <|E = ] DI N N IS e o R Rl ) v E S
daromadni oshirish, tuproq unumdorligini saglash va suv 3z |-E = E (el T T T T
resurslarini tejash imkoniyatlari ochilmoqda. ® = g 2522 9 lglzlslelslalslelalel|=
NATIJALAR VA MUNOZARA QIZE=| 3 [EE|2| € (2222828222 |2|%
. . ::%H S 2|~ © |[QIF|IC|TF Q|0 IT|AIN|V| NN
Masofadan zondlash (RS), global joylashni tizimlari g2 2| © | T[T N N[N
(GPS), geoaxborot tizimlari (GIS) va dronlar yordamida 2 E = |o _lolula -
har bir dala uchastkasining tuproq tarkibi, namlik RE S 2% 2 |22 TSR 28RS |8|S
i . . : e o Seolel 2 (8I8I8|d= a8 a
darajasi, relyef xususiyatlari va ekinlar holati to‘g'risida = S 22 = |==|=|aT|e=|ee| =T
batafsil ma’lumotlar olish imkoniyati yaratiimoqgda [5]. — —
B . — S S SIE[ 8| al=l=].~
Uesa. i i - ; g ,_g.,ﬂagu%‘gi‘igwaagg
yerning har bir gektariga moslashtirilgan ekish re- S g2 &l 2 2 SI=| 22|22 8 3| 3| 2
jalarini ishlab chigish; o‘g'itlar va pestitsidlarni magsadli = & g"% T|= ~§ e =212 | BB E|E
ravishda, faqat zarur bo‘lgan joylarga va zarur miqdorda e = jg HEE ) g 2IE| 8|8
‘ e : . I} _— =g |
go‘llash; suv resurslarini tejash orqali sug‘orish samara- = 2| & &"3 EIER ;:é’- 5| 8 S| g —§ é 20 g
dorligini oshirish kabi vazifalarni hal etishga xizmat giladi. = ? S |<|®al= z |~ = § § AR
2025-yil yakuniga ko'ra, respublikada gishlog xo'jaligi & © «»
mahsulgtlari ishlab chigarish hajmi 4,4% ga o‘sdi. Bu E — |a]en|w|w]o|=|o|a|e|=|a]x
ko‘rsatkichda yer resurslaridan oqilona foydalanishga

162 I \27 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

qgaratilgan ragamli yechimlarning hissasi katta bo'lib, kelgusida
bu salohiyatni yanada oshirish imkonini yaratadi.

2026-yil hosilidan boshlab barcha gishlog xo‘jaligi tashkilotlari
ekinlar to'g'risidagi ma’lumotlarni «Ragamli gishloq xo‘jaligi»
yagona integratsion platformasi — Agroportalga mustaqil
joylashtirishi belgilangan.

Xususan bugungi kunda Crop Agro tizimi orqali ekin
maydonlarining aniq hisobi va monitoringi amalga oshirilmogda
[6]. 1-jadvalda 2026-yil hosili uchun respublika hududlari bo‘yicha
ekin turlari bo‘yicha maydonlar tagsimotimni ko‘rib chigamiz:
Ma’lumotlar 13 ta hudud bo‘yicha 9 turdagi ekin maydoniga
(ga) bo‘yicha taqdim etilgan bo'lib, tahlilda strukturaviy
tahlil (ekin turlarining umumiy maydonldagi ulushi), hududiy
tagsimot indeksi, korrelatsion tahlil (Microsoft Excel yordamida)
hamda variatsiya koeffitsientlari yordamida farglanish darajasi
baholanadi.

Respublika bo‘yicha jami ekin maydoni 2 156 682,08 gani
tashkil etib, shundan:

Boshoqli don ekinlari — 957 012,76 ga (44,4%);

Paxta — 910 357,22 ga (42,2%);

Sabzavotlar — 155 463,84 ga (7,2%);

Dukkakli — 67 827,80 ga (3,1%);

Poliz — 18 280,47 ga (0,85%);

Ozuqa — 24 248,04 ga (1,1%);

Sholi — 4 937,05 ga (0,23%);

Moyli — 5 660,22 ga (0,26%);

Meva — 3 049,80 ga (0,14%).

Demak, respublika ekin maydonlarining qariyb 86,6%i ikkita
ekin turiga — boshoqli don va paxtaga to‘g'ri keladi. Bu esa yuqori
darajadagi monoiqtisodsodlikni ko‘rsatadi. Xususan hududiy
tagsimotni tahlil gilib chigilganda eng katta ekin maydonlari
quyidagi hududlarda gayd etilgan:

Qashqgadaryo viloyati — 319 594,72 ga (14,8%);

Samarqgand viloyati — 175 454,07 ga (8,1%);

Toshkent viloyati — 177 805,03 ga (8,2%);

Farg‘ona viloyati — 172 852,57 ga (8,0%);

Jizzax — 170 752,69 ga (7,9%).

Eng kichik maydonlar Navoiy (68 009,49 ga), Namangan
(116 109,08 ga) va Xorazm (114 968,65 ga) viloyatlariga to‘g'ri
keladi [8].

O‘zbekiston Respublikasida qgishloq xojaligini ragamlashtirish
2025-2026 yillarda amaliy gadamlar, strategik hujjatlar va
xalgaro hamkorlik dasturlari bilan mustahkamlangan holda jadal
rivojlanmoqda.

XULOSA VA TAVSIYALAR

2026-yil hosilidan boshlab barcha qishlog xo‘jaligi tashkilotlari

ekinlar to'g‘risidagi ma’lumotlarni “Agroportal” yagona integratsion

platformasiga joylashtirish tizimini to‘liq ishga tushirishlari,
shuningdek 30 dan ortiq tarqoq axborot tizimlarini yagona nugtaga
birlashtirish orgali ma’lumotlarning o‘zaro mosligi va ishonchliligini
ta’minlashlari zarur. Bunga parallel ravishda, gishlog hududlarida
internet tarmog‘i va elektr ta’'minotini yaxshilashga garatilgan
davlat-xususiy sheriklik dasturlarini ishlab chigish, aynigsa
chekka hududlarda ragamli yechimlardan foydalanish uchun
zarur texnologik sharoitlarni yaratish lozim. Fermerlarning ragamli
savodxonligini oshirish magsadida qishlog xo‘jaligi xodimlari va
fermerlar uchun ragamli texnologiyalardan foydalanish bo‘yicha
o‘quv markazlari hamda onlayn kurslar tashkil etish, Agroportal
va boshqa platformalar bilan ishlash bo‘'yicha amaliy treninglar
o'‘tkazish tavsiya etiladi.

Yer resurslarini samarali boshgarish uchun masofadan zondlash
(RS), geoaxborot tizimlari (GIS) va dron texnologiyalaridan keng
foydalanib, har bir dala uchastkasining tuproq tarkibi, namlik
darajasi, relyef xususiyatlari va ekin holatini batafsil baholash
tizimini yo‘lga qo‘yish magsadga muvofiq. Bu esa o'g'itlar va
pestitsidlarni magsadli ravishda, fagat zarur bo‘lgan joylarga va
zarur migdorda qo'llash, shuningdek suv resurslarini tejash orgali
sug‘orish samaradorligini oshirish imkonini beradi. Shu bilan birga,
mavjud statistik ma’lumotlarga ko‘ra respublika bo‘yicha boshoqli
don (44,4%) va paxta (42,2%) maydonlarining yuqori ulushini
hisobga olib, sabzavot, meva, ozuka va moyli ekinlar maydonlarini
kengaytirish bo‘yicha mintaqaviy dasturlar ishlab chigish va har
bir hududning iglim hamda tuproq sharoitlariga moslashtirilgan
ekin tuzilmasini shakllantirish taklif etiladi.

Moliyaviy go‘llab-quvvatlash mexanizmlarini takomillashtirish
zarurati ham mavjud: 2026-yilga 3,9 trln so‘mga yetkazilishi
rejalashtirilgan kredit hajmini kichik fermer xo‘jaliklari uchun qulay
shartlarda ajratish, kreditlash jarayonlarini avtomatizatsiyalash
orgali muddatni 3 soatgacha qisqartirish, shuningdek agrar
startaplarni venchur moliyalashtirish mexanizmlarini faollashtirish
magsadga muvofig. Har bir mintagada agro-servis zonalari tashkil
etilib, ularda fermerlarga bank xizmatlari, tuproq tahlili, monitoring,
agronomik maslahatlar va ragamli yechimlarni integratsiyalash
imkoniyatini yaratish lozim.

Umuman olganda O‘zbekistonda gishlog xo‘jaligini
ragamlashtirish strategik yo'nalish sifatida belgilanib, 2025-2026
yillarda qonuniy, institutsional va texnologik asoslar yaratildi.
Birog mavjud muammolar (infratuzilma, ragamli savodxonlik,
monoigtisodlik) tizimli yondashuvni talab etadi. Taklif etilgan chora-
tadbirlar - Agroportalni to'liq ishga tushirish, yer resurslarini aniq
boshgarish, mintagaviy ekin tuzilmasini optimallashtirish, ragamli
kreditlash va maslahat xizmatlarini rivojlantirish - tarmogning
samaradorligini oshirish, ozig-ovqgat xavfsizligini mustahkamlash
va eksport salohiyatini kengaytirishga xizmat giladi.

Agriculture Organization of the United Nations.
9. https://gov.uz/en/imv/news/view/125086

11. https://gov.uz/oz/agro
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Abstract. This study proposes an automated computer vision framework to detect and monitor mixed herds of cattle
and sheep. By integrating unmanned aerial vehicle (UAV) imagery with ground-level perspectives, a multimodal dataset
was curated. Using this data, a lightweight, single-stage object detector (YOLOv8n), tailored for resource-constrained edge
devices, was trained and optimised. The integration of computer vision and UAV technology offers agricultural agencies a
scalable tool for proactive epizootic surveillance.

Keywords: computer vision, UAV, object detection, YOLOVS, livestock monitoring, epizootic surveillance

Annotatsiya. Ushbu tadqiqot qoramol va qo ‘ylarning aralash podalarini aniglash hamda monitoring qilish uchun
avtomatlashtirilgan kompyuter ko ‘rishi tizimini taklif etadi. Uchuvchisiz uchish apparatlari (UUA) aerofotosuratlari va
yer sathidan olingan tasvirlarni integratsiyalash orqali multimodal ma’lumotlar to ‘plami shakllantirildi. Uning yordamida
cheklangan resursli periferik qurilmalarga moslashtirilgan yengil, bir bosqichli obyekt detektori (YOLOv8n) o ‘qitildi va
optimallashtirildi. Kompyuter ko ‘rishi va UUA texnologiyalarining integratsiyasi qishloq xo ‘jaligi idoralariga proaktiv
epizootik nazorat uchun kengaytiriladigan vositani taqdim etadi.

Kalit so zlar: kompyuter ko ‘rishi, UUA, obyektlarni aniglash, YOLOvS, chorvachilik monitoringi, epizootik nazorat.

AnHomayusa. B uccnedosanuu npednazaemcs agmomamusupo8anHas cucmema Ha 6ase mexHono2uti KOMNbIOMepHOzo
3penust 0N OGHAPYHCEHUS U MOHUMOPUH2A CMEWAHHBIX cmad KpynHozo pozamozo ckoma u oeey. Ilocpedcmeom unmezpa-
yuu aspoomocHumros ¢ bechuiomuuix remamenvHuix annapamos (BITJIA) u usobpasceHutl, NOTYUEHHbIX C HA3EMHO20 Pa-
Kypca, 6bl1 chopmMuposaH penpeseHmamueHslii MynbmumodansHolii Habop danuvix. Ha e2o ocHose obyueH u onmumusupo-
8aH JiezkosecHblll 00HOcmadulinulili demexkmop o6sekmos (YOLOVSEn), adanmuposanhulili 0ns nepugpeputinvix ycmpoiicme.
Hnmezpayus komnviomepnozo 3perus u BITJIA npedocmasnsem cenbCKoXo3alicmeeHHbIM 8e00MCMeam macumaobupyembii
uHcmpymeHm 0ns NPOAKMUBHO20 ANU300MUUECKO20 HAOD30Pd.

Knrouessie cnosa: komnvromepHoe 3penue, BITJIA, o6napyscenue o6vekmos, YOLOvVS, monumopumz no2on06ws, anu3oo-

muueckuti Had3op.

INTRODUCTION

The international epizootic situation in 2026 entered a phase of
turbulence, initiated by the January outbreak of the zoonotic Nipah
virus in West Bengal, India [1]. In this regard, on 29 January, the
veterinary service of Uzbekistan introduced temporary restrictions
on the import of live animals and poultry from India, as well as
on the import of all types of goods under the control of the state
veterinary service from the state of West Bengal (excluding
international transit) [2].

Against the backdrop of the emerging veterinary and sanitary
situation, on August 7, 2026, the Ministry of Agriculture of the
Republic of Uzbekistan issued an official commentary timed to
coincide with the entry into force of Law No. LRU-1079 ‘On the
Identification, Registration, and Tracking of Animals’ [3]. The
Ministry emphasised that the implemented system for precise
livestock accounting is not aimed at imposing fines on owners
or creating unnecessary administrative barriers, as its primary
goal is to ensure the sanitary and epidemiological well-being of
the population and food safety [4]. However, in practice, manual
livestock counting during the inventory of Uzbekistan’s 21.2 million
hectares of pastures, currently underway for the 2024-2028

period, requires colossal labour expenditures [5] and carries high
risks of inaccuracies due to human error.

In the context of the rapid digitalisation of the agricultural
sector of the Republic of Uzbekistan, overcoming these barriers
is associated with the transition to the concept of ‘smart
agriculture’, which acts as a driver for the rational use of land
resources and increasing the efficiency of the sector [6]. Within
this conceptual basis, an effective solution is the application
of UAV aerial photography, the right to use which is explicitly
enshrined in national legislation [7], in a unified complex with
computer vision technologies based on YOLOV8 neural network
models. Specifically, the application of modern deep learning
architectures, such as YOLOVS, offers a practical framework for
automated livestock auditing in natural grazing environments for
epizootic monitoring.

Literature Review. Table 1 summarises recent developments
in UAV-based livestock monitoring.

MATERIALS AND METHODS

The Wildlife Aerial Images from Drone (WAID) dataset
was initially comprised 233,806 bounding box instances,
predominantly featuring sheep (130,882) and cattle (63,090).
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Table 1
Systematic analysis of recent literature

Source Methodology Limitations
YOLOv7-based LSNET | Main challenge remains
with a shallow P2 head, small, dense targets

Chen, W. et h . I
al. (2025) [8] removed P5 eaq, and in UAV scenes, plus
' LKASPP for tiny background noise and
livestock objects. viewpoint variation
Benchmarking YOLOVS, liie(iucsiiusgstlsaﬁargsg\}:-
Ocholla, YOLOVS, and Faster an’d he tero’ encous g
LA etal. | R-CNN on acrial RGB &
(2024) [9] | imagery across heteroge- oo bagkgr ol
reduce detection and
neous rangelands. . S
counting reliability.
deLima | CNN,YOLOv4, and Hllgff;kfs“gfgeef;gflvef'
Weber, F. et | YOLOVS5 variants tested };ar ots and increases
al. (2023) across 20-100 m flight &
. dependence on preserved
[10] altitudes. £
fine detail.
The method is motivated
Mask YOLOv7 embed- | by the need to improve
Bello & |ded in a drone vision sys- | speed versus RCNN-
Oladipo tem for real-time cattle family detectors, and
(2024) [11] | detection, counting, and performance depends
instance segmentation. | on IoU/AP thresholding
during evaluation.
ADD-YOLO based Developed because
on YOLOvV8n with high-altitude aerial
P2 small-target layer, imagery makes animal
Ye et al. ; . .
removed PS5, improved | detection difficult; occlu-
(2025) [12] . : .
pooling, contextual sion and overlap require
module, occlusion dedicated architectural
module, and NWD loss. changes.

The remaining four species (ranging from 4,609 kiangs to 23,377
seals) were irrelevant to the binary classification task under
consideration.

The study comprised five sequential stages:

— =
WAID Dataset COCO 2017 Dataset
LA, top-dewn Ground-level

( Stage 1: Data A
¥

[ Stage 2: Preliminary Data Analysis ]

;—I Stage 3: Data Preprocessing I
[ Class Filtering H Format Unification Stratified Splitting ]
Cattle and shieep only YOLO fext format Trair: 70%, Val: 15% Test: 153
T T
[ Stage 4: Modelling l '| 20 spoch, Baeh BRI 4060 ]
T

I
L3

MAP@S0, mAP@ESI-05

COCO Metrics Calculation
Stage 5: Model Evaluation
overall and per-class

Fig. 1. Workflow

To compensate for the specific top-down perspective of
the WAID aerial imagery, the classes ‘cattle’ and ‘sheep’ were
additionally extracted from the COCO 2017 dataset [13] using
the FiftyOne tool. This procedure yielded a subset of 3,393
ground-level images containing 17,656 bounding boxes (9,509
for sheep and 8,147 for cattle). The image dimensions exhibited
heterogeneity, with a mean resolution of 611.96 x 460.81 pixels
and standard deviations of 66.24 and 80.30, respectively. The
annotations were converted from the COCO JSON format into
the YOLO text format utilised by the WAID dataset.

Integrating these datasets is essential for model robustness
across varying perspectives. Relying exclusively on either
strictly vertical imagery (WAID) or ground-level shots (COCO)
significantly degrades detection accuracy across different viewing
angles. This multimodal approach better reflects the contemporary
realities of livestock monitoring, which increasingly combines

Ne7 [128], 2026

stationary surveillance cameras with UAVs.

Prior to filtering, the original WAID dataset exhibited a
pronounced class imbalance at the bounding box level (Fig.
2). This skew was primarily driven by the dominance of sheep
rather than the presence of wild animals. To mitigate the
underrepresentation of cattle, the supplementary COCO subset
was incorporated, which provided a significantly more balanced
distribution of the two target classes.

be

Hseal Mzebra @ camelus @ kiang

Esheep W cattle

Fig. 2. Class distribution prior to filtering
Post-filtering, the final combined dataset comprised 12,232
images (8,839 from WAID and 3,393 from COCO). The class
distribution at the image level consisted of 6,571 cattle-majority
images and 5,661 sheep-majority images (Fig. 3).

a T i - 4 i

i

Fig. 3. Grid of sample images

All annotations were standardised into the unified YOLO
format (Class 0: cattle, Class 1: sheep) to facilitate streamlined
processing via a single PyTorch dataset class.

Dataset splitting was performed using a 70/15/15 ratio for
the training, validation, and test sets, respectively. To maintain
consistent cattle-to-sheep proportions across all partitions, the
splits were stratified by the primary class (Fig. 4).

Train Va Test

70% 15%

ALL IMAGES

(12,247 total)
8 Catte
W sheep

15%

Figure 4. Class stratification
The ‘nano’ variant of YOLOv8 (YOLOv8n) [14] was selected
as the baseline single-stage detector. Its optimisation for real-time
inference makes it highly suitable for deployment on resource-
constrained edge devices, which is a critical requirement for
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UAV-based livestock monitoring.

The model (73 layers, 3.01M parameters, 8.1 GFLOPs)
was trained for 20 epochs with a batch size of 8 and an image
resolution of 640. The training was executed using the SGD
optimiser (initial learning rate of 0.01, early stopping patience of 6)
on an NVIDIARTX 4060 GPU within the PyTorch 2.6 framework.

Detection performance was evaluated using standard metrics:
mean Average Precision at an loU threshold of 0.5 (MAP@50)
and averaged over loU 0.5 to 0.95 (mAP@50-95). Class-specific
AP at loU 0.5 was additionally reported to prevent aggregated
averages from masking class-level performance variations.

RESULTS AND DISCUSSION

The final evaluation, conducted on the hold-out test set, yielded
an overallmAP@50 of 0.947 and an mAP@50-95 of 0.592 (Table
2). Class-specific evaluation showed that while sheep achieved
a marginally higher mAP@50 (0.952 vs. 0.941 for cattle), a
reversed trend emerged under the stricter mAP@50-95 metric
(0.574 for sheep vs. 0.610 for cattle). This dynamic indicates that
cattle bounding boxes are localized more tightly, despite baseline
detection performing slightly better on sheep.

Table 2
YOLOvV8n detection metrics on the hold-out test set
Class Images Instances mAP@S0 | mAP@50-95
Cattle 991 10,291 0.941 0.610
Sheep 856 21,430 0.952 0.574
Total 1,835 31,721 0.947 0.592

Note: class-specific image counts exceed the 1,835 total
test images because 12 frames feature co-occurrences of both
species

Asiillustrated in Fig. 5, the model accurately isolates individuals
in sparse and moderately dense scenes, whereas extreme density
leads to bounding box merging due to severe occlusion.

Fig. 5. Detection examples

The ~35-point drop between mAP@50 and mAP@50-95 is
typical for single-stage detectors under strict loU thresholds and
does not indicate poor generalisation. Instead, it reflects that while
YOLOV8n reliably localises targets, box boundaries lack pixel-
level precision. In UAV aerial imagery, this boundary ambiguity
is expected due to fuzzy fleece outlines, cast shadows, and tonal
blending with grass cover.

Accuracy further degrades under severe physical occlusion.
Wang et al. (2019) [15] observed that drone-based cattle detection
accuracy declines exponentially when herd density exceeds one
animal per ten square metres. This limitation stems from the
Non-Maximum Suppression (NMS) algorithm, which struggles
to differentiate between overlapping boxes of the same animal
versus distinct, abutting individuals. This constraint is particularly
critical for pastoral conditions in Uzbekistan, where traditional
management forms large groups, cattle herds numbering 100-
200 head and sheep flocks reaching 600—1200 head [16], posing
a key challenge for epizootic monitoring of physical contacts
within dense herds.

CONCLUSION

This study successfully developed and evaluated a UAV-
based computer vision framework using the lightweight YOLOv8n
architecture for the automated detection of cattle and sheep in
mixed grazing environments. By curating a multimodal dataset

that combines top-down aerial imagery with ground-level
perspectives, the model achieved a robust baseline detection
accuracy (mAP@50 of 0.947). Although the inherent visual
ambiguities of aerial photography present challenges for pixel-
perfect bounding box delineation, the framework achieved high
overall detection accuracy and rapid inference. The proposed
methodology offers a scalable and reliable alternative to traditional
manual livestock counting. Ultimately, integrating computer vision
models with UAV technology provides a critical tool for national
agricultural agencies, facilitating precise livestock auditing and
strengthening the data infrastructure essential for proactive
epizootic monitoring and biosecurity management.

REFERENCES

1. https://baike.baidu.com/video?secondld=0&lemmald=6
7286334&nid=5986961046093807094&fromModule=lemma-
video_video-share (in Chinese).

2. Chief State Veterinary Inspector of the Republic of
Uzbekistan. Hindiston Respublikasidan hayvonlar va hayvonot
mahsulotlari olib kirilishini vaqtincha cheklash to‘g‘risida.
Resolution from January 29, 2026. (in Uzbek).

3. Republic of Uzbekistan. O‘zbekiston Respublikasining
Qonuni “Hayvonlarni identifikatsiya qilish, ro‘yxatga olish va
kuzatish to‘g‘risida”: Law No. LRU-1079 from August 6, 2025 //
Lex.uz. (in Uzbek).

4. https://kun.uz/ru/news/2026/08/07/v-minselxoze-
uzbekistana-razyasnili-tseli-sistemy-identifikatsii-jivotnyx (in
Russian).

5. Cabinet of Ministers of the Republic of Uzbekistan.
Yaylovlar va ulardagi yer osti suvlarini muhofaza gilish hamda
yaylov degradatsiyasiga qarshi kurashish chora-tadbirlari
to‘g'risida: Resolution No. 126 from March 12, 2024. (in Uzbek).

6. Avezbaev S., Soatov O., Sharipov S. Study of modern
solutions for improving land preparation works on agricultural
land in Uzbekistan // E3S Web of Conferences. — 2024. — Vol.
590. — P. 04005.

7. President of the Republic of Uzbekistan. Qishloq xo'jaligiga
mo'ljallangan yerlardan foydalanish va muhofaza qilish tizimini
takomillashtirishga doir go‘shimcha chora-tadbirlar to‘g'risida:
Resolution No. PQ-5006 from February 24, 2021 // Lex.uz. (in
Uzbek).

8. Chen W., Wang D., Xie X. An efficient algorithm for small
livestock object detection in unmanned aerial vehicle imagery
/I Animals. — 2025. — Vol. 15, No. 12. — P. 1794.

9. Ocholla I. A., Pellikka P., Karanja F. N. [et al.]. Livestock
detection in African rangelands: Potential of high-resolution
remote sensing data / Remote Sensing Applications: Society
and Environment. — 2024. — Vol. 33. - P. 101139.

10. de Lima Weber F., de Moraes Weber V. A., de Moraes
P. H. [et al.]. Counting cattle in UAV images using convolutional
neural network // Remote Sensing Applications: Society and
Environment. — 2023. — Vol. 29. — P. 100900.

11. Bello R.-W., Oladipo M. A. Mask YOLOv7-Based Drone
Vision System for Automated Cattle Detection and Counting
/I Artificial Intelligence and Applications. — 2024. — Vol. 2, No.
2. - P. 115-125.

12. Ye Q., Ma M., Zhao X., Duan B., Wang L., Ma D. ADD-
YOLO: An algorithm for detecting animals in outdoor environments
based on unmanned aerial imagery // Measurement. — 2025. —
Vol. 242. — P. 116019.

13. Lin T.Y. [et al.]. Microsoft COCO: Common Objects in
Context // Computer Vision — ECCV 2014. Lecture Notes in
Computer Science, vol. 8693 / eds. Fleet D., Pajdla T., Schiele
B., Tuytelaars T. — Springer, Cham, 2014.

14. Electronic resource: https://github.com/ultralytics/
ultralytics

15. Wang D., Shao Q., Yue H. Surveying Wild Animals from
Satellites, Manned Aircraft and Unmanned Aerial Systems
(UASs): A Review // Remote Sens. —2019. — Vol. 11. - P. 1308.

16. Avezbayev S., Volkov S.N., Sharipov S.R. Yer tuzishni
loyihalash. — Tashkent: TIQXMMI, 2022. (in Uzbek).

166 I N7 [128], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

UO‘K: 631.51.02:631.531.17

d https://doi.org/10.67048/gxju2026ai128iss7m1056

QISHLOQ XO‘JALIK EKINLARI URUG‘LARINI HIMOYALOVCHI-
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Annotatsiya. Maqolada qishloq xo‘jalik ekinlar urug‘ini har xil himoyalaydigan-oziglantiradigan birkmalar bilan
qobiqlash uchun ishlab chiqilgan qurilmaning tuzilishi, ishlash prinsipi va tajriba nusxasini ishlab chiqish hamda unda
urug ‘larni qobiglash bo ‘yicha o ‘tkazilgan eksperimental tadqiqotlarning natijalari to ‘g ‘risidagi ma’lumotlar keltirilgan.

Kalit so‘zlar: gishloq xo ‘jalik ekinlari urug ‘i, qobiglash qurilmasi, himoyalaydigan-oziglantiradigan birikma, yelimli va

stimulyatorli suyuqlik, bulanish, qobiq qatlami.

Abstract. The article presents information on the design, operating principle, and development of an experimental
prototype of a device developed for husking agricultural crop seeds with various protective and nutritional additives, as well
as the results of experimental studies conducted on seed husking.

Keywords: agricultural crop seeds, shelling device, protective-feeding compound, adhesive and stimulating liquid,

contamination, shell layer.

AnHomauyusa. B cmamoe npugedenvl ceedenus 06 ycmpolicmae, npuHyuna pabomst u o pe3yismame paspabomku sKcne-
PUMEHMANbHO20 00pa3ya yCmpoucmaa ons Oparcupo8aHusi CEMsIH CelbCKOXO03ALUCMBEHHBIX KYbIMYP PAMUUHBIMU 3AUUMHO-
NUMAamenbHuLMU KOMNOHEHMAMU, d MAKHCe NPOBEOEHHBIX IKCNEPUMEHMANILHBIX UCCIEO08AHUAX NO OPAHCUPOBAHUIO CEMAH

HA HEM.

Kntouesvle cnoea: cemena cenbCKoxo3aticmeeHHbIX Kynbmyp, Opaxcupyroujee ycmpolcmeo, 3aujumHo-numamenvHulil KoM-
NOHEHM, KAeWas U CMUMyIUPYIowas #udkocms, ob6eonakusanue, 0patcesas o6on0uKa.

KIRISH

Ma’lumki, qgishloq xo‘jalik ekinlarining urug‘i massasi,
geometrik o‘lchamlari, zichligi, tuzilishi, unuvchanligi, rangi,
sochiluvchanligi va boshga ko‘rsatkichlari bo‘yicha bir-biridan
farq giladi. Hozirgi kunda qishloq xo‘jalik ekinlari urug‘ining sifat
ko‘rsatkichlarini yaxshilash uchun har xil usullardan foydalaniladi.
Jumladan, ko‘klamgi ekish mavsumiga tayyorlanadigan qishloq
xo'jalik ekinlari urug'ining sifat ko‘rsatkichlarini yaxshilab, biologik
xossalarini bir-biriga yaginlashtirish uchun massasi bo‘yicha
pnevmatik usulda, geometrik o'lchamlari bo‘yicha mexanik usulda,
zichligi bo'yicha suvda hamda barcha muhim xossalari bo‘yicha
elektr maydonida saralash [1], lazer va yo‘naltiriigan quyosh
nurida toblash[2, 3], har xil elektr va magnit maydonida ishlov
berish[4, 5]takli gilingan. Ushbu usullar bilan ishlov berilganda,
urug‘larning sifat ko‘rsatkichlari yaxshilanib, massasi ortadi,
laboratoriya va dala sharoitidagi unuvchanligi, mos ravishda,
6,0-9,0 foiz va 15-20 foizga oshib, nihollar bir xil va tekis unib
chigadi, ularning o'sib-rivojlanishi tezlashib, hosil 7-10 kun erta
pishib etiladi va bir gektar erdan olinadigan hosildorlik 2,2 q dan
5,6 q gacha ko‘payadi [6].

Qayd gilingan usullar gishlog xo‘jalik ekinlari urug‘ining
sifat ko‘rsatkichlarini yaxshilaydi ammo, sochiluvchanligi
past bo‘lgan urug‘larning sochiluvchanligini oshira olmaydi.
Sochiluvchanligi past bo‘lgan gishloq xo'jalik ekinlarining urug‘ini
aniq uyalab yoki kam me’yorlarda ekib bo‘lmaydi. Natijada, bu
urug‘lik sarfini me’yoridan ortiqgcha sarflanishi hamda kerakli
miqdordagi ko‘chatlar sonini ta’minlash uchun go‘shimcha qo'l
mehnatidan foydalanishga olib keladi. Oxirgi holat urug‘larning
sifat ko‘rsatkichlarini yaxshilash bilan birga, sochiluvchanligini
oshirishni ham talab giladi. Shuning uchun sochilivchanligi

past bo‘lgan urug‘larmi har xil himoyalaydigan-oziglantiradigan
birikmalar, makro va mikro og‘itlar hamda qishloq xojalik ishlab
chigarishining chigindilari bilan qobiglab, sochiluvchanligi va
donadorligini oshirish dolzarb masalalar gatoriga kiradi va ularni
aniq uyalab ekish uchun zamin yaratib, urug‘lik sarfi hamda
etishtiriigan mahsulotning tannarxini keskin kamayishiga olib
keladi.
MATERIALLAR VA USULLAR

Olib borilgan patent izlanishlar, gishlog xo‘jalik ekinlari
urug‘ini qobiglash bo‘yicha taklif gilingan texnologiyalar va
texnik vositalar hamda ushbu yo‘nalishda avval bajarilgan ilmiy-
tadqiqot ishlarining tahlili asosida, sochiluvchanligi past bo‘lgan
urug'larni har xil himoyalaydigan-oziglantiradigan birikmalar bilan
gobiglaydigan qurilmaning prinsipial sxemasi ishlab chiqildi. Ishlab
chigilgan prinsipial sxema asosida, loyiha-konstruktorlik hujjatlari
rasmiylashtirilib, uning tajriba nusxasi tayyorlandi. Qurilmaning
tajriba nusxasini tayyorlashda respublikada mavjud bo‘lgan
materiallar hamda xom-ashyolardan foydalanildi.

NATIJALAR VA MUNOZARA.

1-rasmda qishloq xo'jalik ekinlari urug‘ini har xil himoyalaydigan-
oziglantiradigan birikmalar bilan qobiglash uchun ishlab
chiqilgan qurilmaning prinsipial sxemasi va uning ichki devoriga
mahkamlangan metall listan tayyorlangan sferik element
tasvirlangan.

Qobiglash qurilmasi ish organi 1, richagli mexanizm 2,
shesterna 3, harakatlanmaydigan gism 4, mexanik energiya
manbai 5 va 7, rama 6, tishli g‘ildirak 8, sharnirli tayanch 9 va
sferik element 10 lardan tashkil topgan.

Ish organi 1 tarelka ko‘rinishidagi barabandan tayyorlangan
bo'lib, gorizontal tekislikka nisbatan ma’lum bir giya burchak
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ostida o‘rnatilgan va uning ichki sirtiga sfera shaklidagi yelement
mahkamlangan. Bundan tashqari, ish orani 1 richagli mexanizm 2
bilan jihozlangan bo'lib, baraban nafagat o'z o'qi atrofida aylanma
harakat qiladi, balki ma’lum burchak ostida chapga va o‘ngga
tebranma harakat qilish imkoniga ham ega.

e ST X

] E
2t | \ J:}\3
6 / [o) [0) s4
a)
10
b)

1-rasm. Qobiqlash qurilmasining prinsipial sxemasi (a)
va sferik elementning ko‘rinishi (b)
1—ish organi; 2—richagli mexanizm; 3—shesterna; mexanik
energiya manbaasi; 4—harakatlanmaydigan qism;
5 va 7-mexanik energiya manbasi; 6-rama; 8-tishli
g'ildirak; 9—sharnirli tayanch; 10-sfera shakldagi element
Qurilmaning ishlash prinsipi quyidagicha. Ish organi 1 ga
sochiluvchanligi past bo‘lgan gishlog xofjalik ekinlari urug‘idan
ma’lum migdorda yuklanib, motor-reduktor yordamida har ikkala
mexanik energiya manbasi 5 va 7 harakatga keltiriladi. Birinchi
mexanik energiya manbasi 5 ish organi 1 ni aylanma harakatga
keltirsa, ikinchisi 7 richagli mexanizm 2 orqali uni ma’lum bir
burchak ostida chapga va o'ngga tebranma harakatga keltiradi.
Shu paytda barabanda harakatlanayotgan sochiluvchanligi past
bo‘gan urug‘lar yelimli va stimulyatorli suyuglik bilan namlanadi.
Urug'lar yuzasi bir tekis hamda to‘liq namlangandan keyin, ularning
yuzasiga har xil kasalliklar va tuproqdagi zararkunandalarga
garshi kimyoviy dorilar bilan ishlov beriladi. Urug‘lar yuzasiga
kimyoviy dorilar bilan bir xil ishlov berilgandan keyin, ular kukun
ko'rinishidagi quruq to‘ldiradigan bilan bulanadi. Ish organi 1 ning
ichida harakatlanayotgan urug'lar sfera shaklidagi yelement 10
ga uriladi va shikastlanmasdan o‘ngga hamda chapga burilib,
ma’lum bir burchak ostida aylanma harakatlanadi. Texnologik
jarayonda bu harakat ko'p takrorlanadi va qobiq gatlami hosil
bo'lishiga ijobiy ta’sir ko‘rsatib, texnologik jarayonni tezlashtiradi.
Bundan tashqari, tebranma harakat hisobiga, urug‘lar ish organi 1
ning ichida murakkab harakatlanadi. Oxirgi holat sochiluvchanligi
past bo‘lgan urug‘larni himoyalaydigan-oziglantiradigan birikmalar
bilan qobiglash texnologik jarayonining sifatli bajarilishini
ta’'minlab, yuqori sochiluvchanlikka ega bo‘lgan urug‘lar olish
imkonini beradi. Sochiluvchanligi past bo‘gan gishlog xofjalik
ekinlari urug'ini taklif gilinayotgan qurilmada gobiglash texnologik
jarayoni mana shu tarzda uzluksiz davom etadi.

2-rasmda gishloq xofjalik ekinlari urug‘ini gobiglash uchun taklif
gilinayotgan qurilmaning umumiy ko‘rinishi va unda urug‘larni
gobiglash jarayonidan lavha tasvirlangan.

Rasmda tasvirlangan qobiglash qurilmasining ishlash prinsipi
yuqorida 1-rasmda tasvirlangan prinsipial sxemadagi ishlash
prinsipi bilan bir xil bo'lib, texnologik jarayon bir xil kechadi.

b)

2-rasm. Qobiqlash qurilmasining umumiy ko‘rinishi (a)
va unda urug‘larni qobiglash jarayoni (b)
1—sferik element bilan jihozlangan qobiglash barabani;
2-boshqarish qutisi; 3—gardish; 4—asos; 5—g'ildirak;
6-chambarak

Qurilmaning texnologik ish jarayonini tekshirib ko‘rish uchun
unda tukli chigitlar va gand lavlagi urug‘larini himoyalaydigan-
oziglantiradigan birikmalar bilan gobiglash bo‘yicha eksperimental
tadqigotlar o'tkazildi. Eksperimental tadgigotlarda olingan
natijalar shuni ko‘rsatdiki, sochiluvchanligi past bo‘lgan urug‘lar
gobiglanganda, donador, nazoratga nisbatan sochiluvchanligi
1,47 marta yuqori bo‘lgan, barcha o‘lchamlari boyicha bir xil gobiq
gatlami hosil bo‘lgan urug‘lar olindi. Bu kelajakda sochiluvchanligi
past bo‘lgan urug‘larni aniq uyalab yoki kam me’yorlarda ekish
uchun zamin yaratib, ularning sarfini 1,5-2,0 martaga qgisgartirish
va yetishtirilgan mahsulot tannarxini kamaytirish imkonini beradi
[7].

XULOSA

Sochiluvchanligi past bo‘lgan gishlog xo'jalik ekinlari
urug‘ining sochiluvchanligini oshirishga ularni taklif gilinayotgan
quriimada har xil himoyalaydigan-oziglantiradigan birikmalar
bilan qobiglash orqgali erishish mumkin. Shu bilan birga, ularni
himoyalaydigan-oziglantiradigan birikmalar bilan qobiglash
donador, nazoratga nisbatan sochiluvchanligi 1,47 marta
yuqgori bo‘lgan, barcha o‘lchamlari bo‘yicha bir xil qobiq gatlami
bilan o‘ralgan urug‘lar olish, kelajakda aniq uyalab yoki kam
me’yorlarda ekish uchun zamin yaratish va urg'lik sarfini 1,5-2,0
martaga qisqartirish va yetishtiriigan mahsulotning tannarxini
pasaytirish imkonini beradi.
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XNONKOBAA MYKA B BUOTEXHOJOI!M,
KAK NMPEBPALLUAIOTCA OTXOObl XIOMNKOBOACTBA
B CbIPbE A1 BbIMYCKA AHTUBUOTUKOB

OnpaweB ®apxon TanaszoBu4
aoktop cdounocogum (PhD) no TeXHUYeCcKM Haykam
Ab6pyHabueBa Xabuba ®apxogoBHa
marmcTp

AnHomauyusa. B danHoli cmampe paccmampugaemcs mexHonozus nepepabomKu X10NK08020 Wpomd 8 Cneyuaiu3upo-
BAHHYIO XTIONKOBYIO MYKY O/1Sl UCNONIb3068AHUS 8 OUOMEXHON02UUECKOM U papmayesmuueckom npousseodcmae. Llenvto dannoii
cmambu s16151emcs AHANU3 MeXHON02UUECKUX B03MOMCHOCMEL NONYUeHUsl U3 no6ouHo20 npodykma Xaonkogodcmea numa-
menbHo20 cybcmpama O KyIbmusupo8aHus MUKPOOP2aHU3M08 — npodyyermos aHmubuomuxos. B pabome paccmompeol
OCHOBHble IMansl hepepabomKu XA0NKOB020 Wpomd, 8KI0Uds MexaHuueckoe pasdeneHue, mepmuueckyio oopabomxy nod
dasnenuem u sakyymuyro cyuky. Ocoboe eHumarue yoeneHo cnocoby, paspabomannomy @D.T. FOndaweswbim u 3awjuujeHHOMy
nameumom RU 2741093 C1, a maxsce mexHono2uueckum u 3KOHOMUUECKUM Npeumyujecmeam e2o npumenenus. B dannoli
cmamee Makxce paccmMampusaiomcs: Nnepcnekmussl BHeOpPeHUst MEXHON02UU Ha 6ase 0elicmeylouux MAcl103KCMPAKYUOHHbBIX
npednpusmuti, nosvluieHus d06asiIeHHOl cmoumocmu npodyKmoes nepepabomiu XJ10NK0B8020 Cblpbsl U CHUMNCEHUS 3A8UCUMO-
cmu apmayesmuueckoli NPOMbLULIEHHOCMU OM UMNOPMHbBIX AHANI0208.

Kntouesble cnoea: xnonkoewiii wpom, XI0NK08As MyKd, 20CCUNOJ, nepepabomKda X10NKOB020 Cblpbs, GUOMEXHON02US,
numamenvHas cpedd, AHMubUOMUKU, papmMayesmuueckas NPOMbIULEHHOCTb, MACTOIKCMPAKYUOHHBIU 3a800, hamernm RU
2741093 C1, umnopmosameuwyeHue.

Annotatsiya. Mazkur maqolada paxta shrotini biotexnologiya va farmatsevtika sanoatida foydalanish uchun mo ‘ljallangan
maxsus paxta uniga qayta ishlash texnologiyasi ko ‘rib chiqiladi. Ushbu maqolaning maqsadi paxtachilikning qo ‘shimcha
mahsulotidan antibiotik ishlab chiqaruvchi mikroorganizmlarni yetishtirish uchun ozuqaviy substrat olishning texnologik
imkoniyatlarini tahlil qilishdan iborat. Ishda paxta shrotini mexanik ajratish, bosim ostida termik ishlov berish va vakuumda
quritish kabi asosiy texnologik bosqichlar ko ‘rib chigilgan. E.T. Yuldashev tomonidan ishlab chigilgan va RU 2741093 C1
patenti bilan himoyalangan usulning texnologik hamda iqtisodiy afzalliklariga alohida e tibor qaratilgan. Mazkur maqolada,
shuningdek, ushbu texnologiyani amaldagi yog ‘-ekstraksiya korxonalarida joriy etish, paxta xomashyosini qayta ishlash
mahsulotlarining qo ‘shilgan qiymatini oshirish va farmatsevtika sanoatining import analoglariga qaramligini kamaytirish
istigbollari yoritilgan.

Kalit so‘zlar: paxta shroti, paxta uni, gossipol, paxta xomashyosini qayta ishlash, biotexnologiya, ozuqa muhiti,
antibiotiklar, farmatsevtika sanoati, yog “-ekstraksiya zavodi, RU 2741093 C1 patenti, import o ‘rnini bosish.

Abstract. This article examines a technology for processing cottonseed meal into specialized cottonseed flour for use in
biotechnology and pharmaceutical production. The purpose of this article is to analyze the technological potential of obtaining
a nutrient substrate from a by-product of cotton production for the cultivation of antibiotic-producing microorganisms.
The study considers the main stages of cottonseed meal processing, including mechanical separation, thermal treatment
under pressure, and vacuum drying. Particular attention is paid to the method developed by F.T. Yuldashev and protected
by Russian Patent RU 2741093 C1, as well as to the technological and economic advantages of its application. This article
also considers the prospects for implementing the technology at operating oil extraction plants, increasing the added value of
cotton processing products, and reducing the pharmaceutical industry’s dependence on imported alternatives.

Keywords: cottonseed meal, cottonseed flour, gossypol, cotton raw material processing, biotechnology, nutrient medium,
antibiotics, pharmaceutical industry, oil extraction plant, RU 2741093 C1 patent, import substitution.

BBEOEHUE

CoBpeMeHHbIN arponpOMbILLIIEHHbI KOMMINEKC pa3BrBaeTcs
B HanpaBneHnn pauvoHanbHOrO MCMONb30BaHUS CEMbCKOXO-
359MCTBEHHOTO CbIpbs, MOBbILIEHNS rMYyOKHbI ero nepepaboTkv n
NoMy4eHns NPOAYKLMN C BbICOKOW J0OaBNEHHON CTOMMOCTBIO.

B ycnosusx pocta noTpebHOCTM B OTEYECTBEHHOM Chipbe AfS
MPOMBILLIIEHHOCTM 0COBYI0 akTyanbHOCTb npuobpeTaeTt nepe-
paboTka NOBOYHbIX MPOAYKTOB CENbCKOXO3SIMCTBEHHOIO NPOn3-
BOACTBA M 1X BOBMEYEHNE B HOBbIE TEXHOMOMMYECKNE MPOLIECCHI.

B naHHOM cTaThe paccMaTpuBaeTCs OAMH U3 NEPCMNEKTUBHbBIX
BapMaHTOB TaKoro NCNonb30BaHNs — nepepaboTka XMonKoBOro
LIpOTa C MOMyYEHNEM CreLnanvM3aMpoBaHHON XIOMKOBOW MYKH,
npegHasHa4YeHHOW ANs NMPUMeHeHUs B BMOTEXHONOr4Yeckom 1
hapmaLeBTMHECKOM NPOM3BOACTBE.

XrOMNKOBbIV WPOT ABNSAETCS NOOOYHBIM NPOAYKTOM nepe-
paboTkv CeMsH XnonyaTHUKa WU XapakTepusyeTcs 3HaunTerb-

HbIM cogep>XaHuem ©enkoBbIX BELLIEeCTB. 5naro,qap;| 3TOMY OH
noTeHyManbHO MOXET UCMONb30BaTbCA B Ka4eCTBe UCTOYHUKA
OpraHmn4yeckoro asotra npu KynbTMBMPOBAHUN MPOMBbILLNIEHHbIX
MWKPOOPraH13MOB, y4acTBYHOLLMX B NPOM3BOACTBE B1onornyecku
aKTUBHbIX BELLECTB U NEeKapCTBEHHbIX NpenapaToB.

O}:LHaKO npsamMoe ncnonb3oBaHWe CTaH4apTHOro XJ10NKOBOro
wpoTa B MVIKpOﬁI/IOJ'IOFI/I‘-leCKVIX npoueccax orpaHn4ymBaeTcs
Hannynem CBO60,E|,HOFO roccunorna, OCTaTo4HbIX BOJTOKHUCTbIX
npumecen 1 NNMAoB. [JJaHHbIe KOMMOHEHTbI MOTYT OTPULLATENBbHO
BNUATb Ha XXN3HEOEeATENTbHOCTb MUKPOOPraHM3MOB N TEXHOJ10TU-
yeckue napameTpbl npoLecca hepMeHTaumu.

B cBs13u ¢ 3TM BO3HMKAET HE0OXOANMOCTb paspaboTku ad-
(heKTMBHOW TEXHONOTMW NPEABaPUTENIBHON NMOATOTOBKU XIOMKO-
BOTO LUPOTa, NO3BONSIOLLEN MONYYnThL CTabunbHoe 1 6esonacHoe
Cbipbe And OMOTEXHOMOrMYECKOro npounseoacTea.

B pnaHHOM cTatbe paccmatpuBaeTtcs crnocob nepepaboTku
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XMOMKOBOTO LWIpOTa, paspaboTaHHbin ®apxogom TanasoBuyem
HOnpaweBbIM 1 3aLMLLEHHBIN poccuinckum nateHTom Ne 2741093
C1 «Cnocob nepepaboTku LWpOTa XIOMKOBOrO».

Llenbto faHHOM CTaTby SBASETCA pacCMOTPEHUE TEXHONornye-
CKMX OCOBEHHOCTEN NOMYyYEHNS XMONKOBOW MYKU MO YKa3aHHOMY
cnocoby, aHann3 BO3MOXHOCTEN ee NMPUMEHEHNS B KayecTBe
nuTaTensHoro cybcTpara Ans npov3BoAcTBa aHTMOMOTUKOB, a
TalkKe oLeHKa TEXHUKO-3KOHOMUYECKOTO NoTEHLMana BHeAPEHNS
AaHHOW TEXHOMNOIMN Ha MacnoaKCTPAKLMOHHBIX NPeanpUSATUSX.

CemeHa xnonyaTHMKa xapakTepuaylTcs BbICOKUM copep-
XaHuem pactutensHoro 6enka, B TOM yucne rmobynnHoB, YTo
[AenaeT NpoayKTbl X nepepaboTky NOTEHLMaNbHLIM UCTOYHUKOM
OpraHM4YecKoro asora Ans NPOMBbILLEHHbLIX MUKPOOPraHN3MOB.
B naHHoW cTaTbe paccMaTpmBaloTCs OCHOBHbIE (DaKTOpbI, Orpa-
HUYMBAIOLLIME HEMNOCPEACTBEHHOE UCMOSb30BaHWE CTaHOapTHOMO
XIOMKOBOTO LLIPOTa B MUKPOBMONOrMYeckyx 1 hapMaLieBTUYECKNX
npoueccax.

TokcnyHOCTb CBOGOAHOrO roccunona

OOHVM 13 OCHOBHBIX OrpaHW4MBaloLLIMX (HakTopoB Npu mc-
Monb30BaHUM XMOMKOBOIO LLPOTa ABNSETCSH Hanu4ymMe cBo6oAHOro
roccunona. loceunon npepcrasnser cobovt NpupogHoe nonu-
(heHOoMbHOE CoeavHeHne, CoAepXaLleecs B CEMeHax 1 Apyrnx
4acTsx XJonyaTHuKa.

B ecTecTBEHHbIX YCMOBKSAX rOCCUMNON BbINOHAET 3aLLUUTHYIO
YHKLMIO pacTeHusi, 0QHaKO NpU UCMOMb30BaHUN XIOMKOBOIO
CbIpbsi B G1OTEXHONOrMYECKNX npoLieccax ero ceoboaHas popma
MOXET OKa3blBaTb HeraTyBHOE BO3AENCTBUE HA MUKPOOPraHu3-
Mbl-npoayLeHTsl. Hannyne csoboaHoro roccunona cnocobHo
NoAaBnsATb POCT KINETOK U CHMXaTb 3OPEKTUBHOCTL BUOCUHTE-
TUYECKNX NPOLIECCOB.

B cBS3M C 9TUM OOHUM K3 KMHOYEBLIX TpeBOBaHUI K CbIPbo
ANS NOMyYeHnst TUTaTensbHON Cpeabl ABNSETCA CHDKEHUe coaep-
XaHus cBoboaHoro roccunona nubo ero nepeBos B CBA3AHHYH
hopMy, XapaKkTepU3YIOLLYHCS 3HAYUTENBHO MeHbLUeR Buonoru-
YEeCKON aKTUBHOCTbHO.

BonokHUCTbIE NPUMECU U NIUNNAHBLIE KOMMNOHEHTbI

[pyroi npobnemon npu HenocpeaACTBEHHOM UCMOMb30BaHNK
CTaHAAPTHOIO XIOMNKOBOIO LLIPOTA ABMSTCH OCTATOYHbIE BOMOK-
HUCTbIE NMPUMECKU U NMUNUABI.

Hanuyne BONOKOH NMHTa M MOBLILLIEHHOTO COAEPKaHUS XNPOB
MOXeT OTpuLaTenbHO BNAWATL HA NPOLECCHI, NpoTekawLme B
NPOMBbILLINEHHBIX hepmeHTepax. B yacTHOCTUW, NNnAHbLIE KOMMO-
HEHTbI MOryT CNOCOBCTBOBATL MHTEHCUBHOMY NEHOO6Pa30BaHMIO,
YTO OCMOXHSAET NoaaepXxaHne onTUMarnbHbIX YCIIOBUIA aspaLmm
¥ NepeMeLIMBaHNS KynsTypansHOW XUAKOCTY.

MN36bITo4HOe neHoobpa3oBaHne CnOCOBHO MPUBOANTL K Ha-
PYLLEHMIO TEXHONOTMYECKOTO PEXMMA, 3arps3HEHUIO BO3AYLLIHbIX
PUIBETPOB U CHIDKEHMIO CTaBUMBLHOCTM NpoLiecca KynsTMBMpPOBa-
HUSI MUKPOOPraHN3MOB.

CneposarernbHO, NonyyYeHve Cneumann3vipoBaHHON XMOMKO-
BOWN MyKu TpebyeT npeaBapuUTenbHOrO MexaHNYeckoro pasaene-
HUSI UCXOOHOTO ChIpbsi U yAaneHus HexxenatenbHbIX (opakLmii.

UmnopTo3ameLyeHne cneumanu3npoBaHHbIX CyoCcTpaToB

OpHow 13 3agay coBpeMEHHON BUOTEXHONOrMYeckon npo-
MBbILLNEHHOCTM SBISETCS CHKEHWE 3aBUCUMOCTY OT MMMNOPTHBIX
KOMMOHEHTOB NUTAaTESbHbIX Cpes.

CneumanuanposaHHble 6enkoBble cybcTpaThl, MCNONb3yeMble
NPV NPOMBILLIIEHHOM KYIBTUBMPOBAHUM MUKPOOPraHW3MOB, MOTYT
NoCTaBNSATLCA M3-3a pybexa, YTo yBenuunsaeT cebecTonmMocTb
MPON3BOACTBA, CO3AAET NOrMCTUYECKNE PUCKM U MOBLILLAET 3a-
BMCUMOCTb NPeAnpUATUIA OT BHELLHUX NOCTABLLMKOB.

B pnaHHOM cTaTbe paccmaTpuBaeTcsl BO3MOXHOCTb NOMyYeHUst
OTEYeCTBEHHOIO aHarnora crneuuanM3aMpoBaHHoro cybeTpaTa Ha
OCHOBE MECTHOTO XI10MKOBOrO Cblpbsi. Takov NOAX0A NO3BONSET
OOHOBPEMEHHO peLmnTb 3agady 6onee rnybokon nepepaboTku
XFOMKOBOTO LUpOTa W co3fdaTh AONOMHUTENbHOE HanpasneHve
€ro NPOMBILLIIEHHOTO UCMONb30BaHMS.

PaspabotanHbin @.T. KOngawesbiM cnocob nepepaboTkm
XMOMKOBOTO LLPOTa OCHOBaH Ha KOMMNMEKCHOM COMETaHUM MEXaHU-
YECKOro pasAeneHns ICXOAHOTO Chipbsl, TepMUYeckon 0bpaboTku
1 nocneayroLien BakyyMHOW CYLLKK.

B naHHOM cTaTbe TEXHOMOrMYecKkas cxema paccMaTprBaeTcs
KaK nocrefoBaTenibHOCTb OnepaLmii, HanpaBneHHbIX Ha norny-
YeHune cneumanu3MpoBaHHOW XIONKOBOW MYKM C 3adaHHbIMU
PU3NKO-XMMUYECKMU XapaKTEPUCTUKAMU U BO3MOXHOCTbLIO
AanbHeNnwero UCnonb3oBaHns B GUOTEXHONONMYECKOM Mpoun3-
BOACTBE.

Ha nepBom aTane MCXOAHbIV XMOMNKOBbIV LIPOT NOAAETCA Ha
BankoBy Apobusky. B pesynbrate mexaHU4eckoro uamernsye-
HUs opmmpyeTtcs bonee ogHopodHas Macca, kotopas 3ateM
HanpaBnseTcs Ha BUbpocuto 6apabaHHoro Tuna.

Ha ctaguu npocenBaHusi OCyLLECTBNAETCA pa3feneHe mMa-
Tepvana Ha Be OCHOBHbIE (hpakuum:

BOSIOKHUCTbIE BaTOCOAEPXKALLME OTXOAbI;

Lienesas xnorkoeasi Myka ¢ paamepom yactuy o 0,5 mm.

MonyyeHne menkoamcnepcHon pakumnm MMeeT BaXHOe Tex-
HOMOrMYecKoe 3HaveHve.

YMeHbLUIeHVe pa3mepa 4acTul, yBenmumBaeT yaernbHy no-
BEPXHOCTb MaTepuana v cnocobeTeyeT 6onee ahpekTMBHOMY
B3aUMOLENCTBUIO €r0 KOMMOHEHTOB C BOAOW, (pepMeHTamu 1
APYIMMU TEXHONMOMMYECKMMUN areHTamy Ha NnocneayoLwmx cra-
ansix obpaboTku.

Takum obpa3oM, MexaHu4eckast NoaroToBka SBNSETCS nep-
BbIM 3TanoM hOpPMUPOBaAHUS HEOOXOAUMbIX CBOVCTB KOHEYHOTO
npoayKTa.

MNMocne mexaHW4eckoro pasgeneHns oYuLLEHHas XIomnkKoBas
MyKa 3arpyxaetcsl B CneLuanu3mpoBaHHbIi BaKyyMHbIA KOTEM
T1na «Jlanca».

CornacHo onuncaHuo pa3paboTaHHO TEXHONOrMM, Ha NepBoM
3Tane martepuan nNoAaBepraeTcsl Harpesy npu Temnepatype
120-130 °C nopa n3bbiTouHbIM AaBneHnem 0,3-0,5 Mla B Teve-
Hue 20-30 MUHYT.

Tepmuyeckoe BO3AEWCTBME HaNpaBneHoO Mpexae BCero Ha
N3MEHEHMe CocTosHMS cBoboaHOro roccunona. Nog Bo3nencTan-
eM TemnepaTypbl U JaBneHus, COrmacHoO onucaHunio cnocoba,
€cBOOOAHbBIN roccunon BCTyNaeT BO B3aMMOAENCTBME C aMUHO-
rpynnamum 6enkoBbIX KOMNOHEHTOB XI10MYaTHUKA, NPEeXAe BCero
C aMUHOKUCNOTHbBIMU OCTaTKaMu, COAepXaLlyMU aMUHOTPynbl.

B pesynbraTte roccvnon nepeeoamTcs B CBA3aHHYy0 hopmy,
YTO MO3BONSET CHU3UTb €ro BUONOrNYECKY aKTUBHOCTb 1 NO-
BbICUTb NPUrOAHOCTb 06PaboTaHHOrO Chipbsl ANS AanbHENLLEero
MCMOMb30BaHMs B BUOTEXHOMOMMYECKUX NpoLIeccax.

[aHHas cTagusa ABNSETCS OQHWMM U3 KIMHOYEBbIX 3NEMEHTOB
paccMaTpyBaemMomn TEXHOMOrUW, NOCKOMbKY UMEHHO oHa obe-
cneymBaeT NoarotoBky 6enKOBOro Chlpbsl K AarnbHEWLLIEeMyY npu-
MEHEHUIO B KaYeCTBE KOMMOHEHTa NUTaTenbHOW cpeabl.

Mocne 3aBepLueHns TepMmmyeckort 06paboTkmn B TOM e an-
napare co3faeTcs paspexeHue, nocne Yero OCyLecTBAEeTCs
BaKyyMHas CyllKa maTtepuana.

CornacHo npeacTaBneHHbIM TEXHONOrMYeCckM napameTpam,
npouecc nposoautcs npu aasneHun 0,05-0,08 MlMa n temne-
patype 120-130 °C.

BakyymHas cyLuka obecneynBaet yaaneHne oCcTaTouHON Brarm
1 nomny4eHne cyxoro ctabunbHoro npogykta. lNposeaexHve tep-
MuYeckon 06paboTkM 1 nocneaytoLLe CyLLKWM B OAHOM annapare
MO3BONSET COKPATUTL KONMMYECTBO MPOMEXYTOUHBIX OnepaLiuii,
YMEHbLINTb HEOOXOAUMOCTb TPAHCMOPTUPOBKM MaTepuana
MeXay TEXHONOrMYeCcKUMU CTagusiMmn U CHU3UTb COOTBETCTBYHO-
LUMe TennoBble NoTepu.

B pesynbrate nony4vaercs ctaburbHbIA NOPOLLKOOOPa3HbIN
NPOAYKT, KOTOPbIV NOCINe NPOXOXAEHUS HeoBX0aAMMbIX NpoLeayp
KOHTPONS KayecTBa MOXET MCMOMNb30BaThCs B KA4ECTBE Chipbs
Ansa fanbHenLwmx GUoTeXHONOrMYeCcKMx NpoLecCcoB.

MonyyeHHas B pe3ynbrate nepepaboTku XOMKOBOro LpoTa
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MyKa MOXET UCMONb30BaThCs B kKa4ecTBe HenKOBOro KOMMOHEHTa
nuTaTenbHON cpeabl ANs KyNbTUBUPOBaHWUS MUKPOOPraHN3MOB.

Ha ctaguv depmMeHTauMOHHOrO NMPOM3BOACTBA XMOMKOBas
MyKka CMeLUMBaETCS C BOAOW U NOABEPraeTcs MMaponuTUYecKom
0bpaboTke. B 3aBUCUMOCTY OT NPUHATOM TEXHONOMMYECKON CXe-
Mbl MOXET MCMOMNb30BaThCSA KUCMOTHBIA U hepMeHTaTUBHBIN
rMoponus.

B npouecce rugponusa crnoxHble 6enkoBble CoeanHEHUs
pacLiennsTcs Ha bonee NPoOCTble KOMMNOHEHTbI — NENTUAbI W
aMUWHOKMCIOTbI, KOTOPbIE MOTYT UCMOSb30BaTLCS MUKPOOPraHW3-
Mamu B MpoLiecce pocTa 1 CUHTE3a LieneBbIX MPOAYKTOB.

OcHoBHas buoTexHonorn4eckas LeHHOCTb XMOMKOBOW MYKW
CBsi3aHa C Hanu4ymem GenkoBbIX KOMMOHEHTOB U OPraHNYeCKoro
asoTa.

B npouecce KynsTMBUMPOBaHUS MUKPOOPTraHW3MOB a30T SIB-
NAETCH OOHUM U3 BaXHEWLUMX 3NIEMEHTOB, HEOOXOAUMbIX ANs
CUHTE3a KINETOYHbIX KOMMOHEHTOB, (DEPMEHTOB U Apyrux buo-
NOTMYECKN aKTUBHBLIX COEAMHEHUIA.

Wcnonb3oBaHne GenkoBoro cybcTpaTta pacTUTENbHOTO Mpo-
UCXOXOEHWS NO3BONSET ChOPMUPOBATL MUTATENBHYIO CPEny Ha
OCHOBE MECTHOTO CbIpbsi U TEM CaMbIM CHU3UTb NOTPEOHOCTL B
MCNOb30BaHUM UMMOPTHBLIX KOMMOHEHTOB.

OcobbI MHTEepec NpefcTaBnsieT BO3MOXHOCTb MOCTENEH-
HOro BbICBOOOXAEHNS OpraHMYeckoro asota U3 rugponusata
XTOMKOBOW MYKW.

B oTnuumne oT HeKoTOopbIX GbICTPOYCBOSEMBIX UCTOYHUKOB
a3oTa, 6enkoBble KOMMOHEHTbI MMApPONM3aTa MOryT nocTynatb
B MeTabonmam MUKpOOPraHM3MOB NMOCTENEHHO. JTO NO3BONSAET
nofaepxusatb 6onee ctabunbHoOe NUTaHWE KynbTypbl Ha pas-
TMYHBIX CTaAUsX ee pasBUTHS.

B AaHHoM cTaTbe AaHHbIN 3hdEKT paccMaTpMBaETCA Kak O4HO
U3 NOTEHLMANbHBIX NMPEUMYLLECTB UCMOMNb30BaHUSI XII0MKOBOW
MYKU MPW CO34aHWUN NUTATENbHbLIX CPe ANst NPOMbILLIIEHHON
chepmeHTaumu. MNpy oNTrMM3aLmmn cocTaBa NUTaTeNbHON cpeabl
napameTpoB KyINLTUBMPOBAHMWS 3TO MOXET CocobCTBOBATL NOBbI-
LUEHM0 3PDEKTUBHOCTU CUHTE3A LieNeBbIX BUOTEXHONOMMYECKNX
NpOAJYKTOB, BKIKOYAsS aHTUOUOTUKN.

MpumeHeHMe XI0MKOBOW MyK/ B KA4ECTBE KOMMOHEHTA NnTa-
TenbHOW cpeabl MOXET NPeACTaBMSATb UHTEPEC A1 NPeanpUsTUi,
CNeLnannanpyrLLIMXCs Ha NPOM3BOACTBE aHTUOWOTUKOB U APYTUX
NpOAYKTOB MUKPOOUONIOTMYECKOTO CUHTE3a.

OcobeHHO MepcnekTUBHbLIM SABNSETCS UCNONb30BaHUe
TexHonorun Ha 6ase OENCTBYOLMX MACIO3KCTPAKLMOHHbBIX
npeanpusiTUiA, MOCKOMbKY 3TO NO3BOSSIET MHTErPUPOBATh HOBbIM
TEXHOINOIMYECKUI Y4aCTOK B CYLLECTBYHOLLYHO MPOV3BOACTBEHHYHO
WHPaCTPYKTYpY.

Takon noaxop, obecnevmBaeT BOIMOXHOCTL Gornee rny6okon
nepepaboTKM XITOMKOBOMO Cbipbst U (DOPMMPOBAHNS LOMOMHM-
TENBbHOrO HanpasneHusi NMPOM3BOACTBA NPOAYKLMMU C BbICOKON
[06aBMNeHHON CTOMMOCTBIO.

BHegpeHne TexHonornm nepepaboTku XIOMNKOBOrO LIpoTa B
cneumanu3npoBaHHYH XITOMKOBYH MYKY MO3BOSISIET paclUMpuUTb
HanpaBneHust UCnosib3oBaHUsi NTOO6OYHOTo NPoAYyKTa XOMKOBOA-
CTBa M NMOBbLICUTb Er0 3KOHOMUYECKYHO LIEeHHOCTb. B AaHHol cTatbe
TEXHUKO-3KOHOMMYecKas apdeKTMBHOCTL paccMaTpuBaercs
C TOYKW 3pEHVS YBENUYEHWUS [,OOABNEHHON CTOMMOCTY ChbIpbS,
ONTMMM3aLMN KanuTanbHbIX Y ONepaLMOHHbIX 3aTpaT, a Takke
BO3MOXHOCTMW MHTErpaLmy TEXHOMOMMYECKOro y4acTka B 4eCTBY-
IOLLYH0 MHPPACTPYKTYPY MaCIO3KCTPaKLMOHHBIX NPeanpuUsTUA.

TpaaULMOHHO XMOMKOBBIN LWPOT NPEVMYLLIECTBEHHO peanuay-
€TCS B Ka4eCcTBE KOPMOBOTO CbIpbsi. [1p1 3TOM €r0 UCMONb30BaHWe
orpaHu4MBaeTCsl CofepXaHuemM roccunona u ocobeHHOCTSMU
NPYMEHEHMNS B KOPMIEHUN Pa3NUYHbIX BUAOB XUBOTHbIX.

MepepaboTka LWpoTa No paccmMaTpMBaeMoii TEXHOMOruM Mno-
3BOJISIET NOMYYUTH CMELMATNM3NPOBAHHYH XMTOMKOBYH MYKY, Opy-
EHTMPOBAHHYI0 YXXe He Ha KOPMOBOWA, @ Ha BUOTEXHOMOTMYECKMIA
1 hapMaLeBTUHECKUI CEKTOP.

Takvm 06pa3oM, OAMH U TOT e BUA UCXOLHOTO CbIPbst MOXET
6bITb NepeBeeH B 6onee BbICOKYHO LIEHOBYHO KaTeropuio 3a cHeT
U3MeHeHUs1 ero oyHKLMOHANbLHOIO Ha3Ha4YeHUst U NpoBeAeHUs
[LOMOMNHUTENBLHOW TEXHOMNOMMYECKon 06paboTku.

CornacHo NpvBEAEHHOW B MCXOOHBIX MaTepuanax OLeHKe,
PbIHOYHasi CTOMMOCTb CreLmanu3npoBaHHOro cybcTparta MoXeT
B 3,5-5 pa3 npeBbillaTh CTOMMOCTb MCXOAHOTO KOPMOBOTO LLPOTA.

370 co34aeT NPeanockINKv 415 CYLLECTBEHHOTO YBENNYEHNS
[06aBneHHOM CTOMMOCTM NPOAYKLMU MacroaKCTPaKLUMOHHBIX
npeanpusTun.

OpfHMM 13 NpenmyLLEeCTB paccMaTpuBaeMoro crnocoba siBns-
€TCS BO3MOXXHOCTb MCMOMNb30BaHWS JOCTYMHOM NMPOMBILLIEHHOTO
obopynoBaHus.

[nsa opraHusaummn TEXHONOTMYECKOro yyactka npegycma-
TpUBAETCSA NPUMEHEHNE BanKoBbIX ApoOUNOK, BUBpOCUT U
BaKyyMHbIX KOTrnoB Tuna «Jlanca». Acnonb3oBaHne Takoro
obopynoBaHus no3sonsieT msbexarb HeobxogumocTn hopmu-
POBaHWs CIIOXHOW TEXHOMOTMYECKON LIEeNOYKN C NPUMEHEHNEM
cneumanuanpoBaHHbIX MMMOPTHBIX YCTAHOBOK.

Ocoboe 3HayeHVe NMEET BO3MOXHOCTb MHTErpaLiumM HOBOro
y4acTKa B ye CYLLECTBYHOLLYH MHGPACTPYKTYPY MacroaKCTpak-
LIMOHHOIO NpeanpusTHS.

[evicteytowme M3O3 pacnonaratoT psgom HeobxoguMelx pe-
CYpCOB, BKI04asA UCTOYHUKMN TEXHOMOMYECKOro napa, CUCTEMbI
acnvpaumm, TpaHCNOPTHbIE KOMMYHUKaLMM U NPOU3BOACTBEHHbIE
nomeLLeHns. ATO MOXET CyLLIECTBEHHO COKPATUTL KanuTanbHble
3aTpaTbl Ha CO34aHMe HOBOTO MPOM3BOACTBEHHOIO yyacTKa.

CornacHo ncxogHbIM pacyeTaM, MHTerpaumusi TexHomnornye-
CKOW NIMHUM B CyLLIECTBYIOLLYH MHdpacTpykTypy M3O3 cnocobHa
CHM3UTb 3aTpaTtbl Ha 3anyck npoussoacTea Ha 40-50 % no
CPaBHEHWIO CO CTPOWUTENLCTBOM OTAENBHOIO LieXa XMMUYECKOA
3KCTpaKLMW.

JKoHOoMMYeckas aPEKTUBHOCTb TEXHOMNOMMI ONpeaenseTcs
He TOMbKO BENUYMHON NEPBOHAYanbHbIX MHBECTULMIA, HO U TEKY-
LMK OMepaLyoHHLIMU pacxogamm.

B paccmaTtprBaemMoi TEXHOMOrMYECKOW CXxeme ornepauum
TepMuyeckor o6paboTkn U BaKyyMHOW CyLLKM OCYLLECTBSOTCS
nocnefoBaTensHO B OAHOM annapare.

Takoe pelueHne NO3BONSET UCKMHOYUTL YacTb NMPOMEXKYTOY-
HbIX OMepaLuin TPaHCNOPTUPOBKM ChIpbsl, YMEHbLLIUTL TEMMOBbIE
noTepu 1 paLmoHasribHee UCMomnb30BaTb TEXHONMOMMYECKUIA Nap.

CornacHo 1McxofHbIM pacyeTaM, 06beauHeHVe onepauui B
O[HOM annapate Mo3BOMNSET COKPaTUTb PaCXof TEXHOMornye-
cKkoro napa Ha 18-22 %.

BaXHbIM MpenMmyLLecTBOM TEXHOMNOMMK SBMNSETCA BO3MOX-
HOCTb pauMOHanbHOTO UCMOMb30BaHWSA PasnuYHbIX pakuni
WCXOLHOIO ChIpbSl.

BonokHWCTbIe 0TX0abl, OTAENsiEMbIE Ha CTaauy BUOpocMToBa-
HUS 1 MetoLwme pa3vep vactuy 6onee 0,5 MM, MoryT Bo3Bpa-
LaTbCs B 06LLMIA MOTOK KOPMOBOTO LLIpOTa Mo HanpaBnsATLCS
Ha nNpeanpuaTWs, UCNOMb3yKoLNe PacTUTENbLHOE BOMOKHO B
KayecTBe CbIpbS.

Takum 06pa3om, TEXHONOrMsi OPUEHTUPOBAHA Ha MaKCUMarb-
HO MOJTHOE WCMOMNb30BaHWNE UCXOAHOTO XIOMKOBOTO ChIPbSi.

PaccmaTprBaemeblii cnocob 0CHOBaH NPeMMyLLECTBEHHO Ha
MEXaHUYECKUX 1 TEPMUYECKYIX OMEPaLIsIX U He MpeaycMaTpuBaeT
1CNosb30BaHUE OMacHbIX OPraHUYeCcKMX pacTBOpUTENEN.

OTO NO3BONSIET CHU3UTL MOTEHLUMANBHYI0 XMMUYECKYIO Ha-
rpy3Ky Ha NPOM3BOACTBEHHYK CPefly, YMEHbLUUTb KONMMYECTBO
orMacHbIX OTXOAOB W YNPOCTUTH CUCTEMY 3KOMOTUYECKOrO KOH-
Tpons. B pesynkrate TEXHOMOrUsi MOXET paccMaTpuBaThCs Kak
nepcnekTMBHOE HanpaeneHune rmyboko nepepaboTku CenbeKo-
XO35MCTBEHHOTO CbIPbs C MUHMMUM3aLIME 00pa3oBaHNs OTXOLO0B.

[ns oueHKM noTeHuManbHbIX MPenMyLLECTB paccMaTpuBae-
Moro cnocoba NpoBefieHO CPaBHUTENBHOE COMOCTaBIIEHNE UC-
XOZIHOTO XJ10MKOBOTO LUPOTA U CreLuanu3mpoBaHHO XMOMNKOBOW
MYKW, MOny4yaemoii nocne TeXHonorn4yeckomn obpaboTku.
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Tabnuua 1

CpaBHuUTenbHbIe nokasatenu achheKTUBHOCTU NepepaboTKM XIONKOBOrO LWpoTa

IToka3arenn

HcxonHblii XJI0NKOBBIA MIPOT

Xnonkosasi myka no narenry RU 2741093 C1

OCHOBHOE Ha3HAUYECHNE

KopmoBast mo6aska mst KPC

[TuratenbHas cpea B OMOTEXHOIOTHH U
(apmareBTHKE

ConepxaHue cBOOOTHOTO

roccuiioaa MNPpUMCHCHUEC

BBICOKOC, YTO OrpaHUYUBACT

[TepeBencH B cBs3aHHYIO (HOPMY COTTIACHO
OITUCAaHMIO TEXHOJIOTUH

PrrHOUYHAs cTOMMOCTD
MapXMHaJIbHOCTb

bazoBas IICHA, HU3KasA

B 3,5-5 pa3 BrIme 0a30BOif CTONMOCTH IIPOTA

Hcnonp3oBanne XUMUIECKUX

peareHToB He tpebyetes

He tpe0yercs; HCIIONIB3YIOTCS TepMUYECKast
00paboTKa, TaBICHHE U BAKyyM

Db dexT a1t CMEKHOU
OTpaciu

Hcnonb30BaHue MpeuMyIeCTBEHHO
B KOPMOBOM TIPOHM3BO/ICTBE

[Tony4eHue crienuanTU3upPOBAHHOTO CHIPbS
JUIsl OMOTEXHOJIOTUH U (hapMalieBTHKH

CpaBHeHMe nokasbiBaeT, YTO AOMOMHUTENbHAs TEXHOMo-
rmyeckasi obpaboTka NO3BONSET U3MEHUTb (PYHKLMOHaNbHOE
HasHayeHne XMOMKOBOro LWpoTa U pacumpuTb cdepy ero npo-
MbILLIIEHHOTO MCMOSb30BaHMUS.

Mpu aTOM NprBEAEHHbIE SKOHOMUYECKVIE NOKa3aTeny cneayer
paccMaTpuBaTth Kak pacyeTHble OPUEHTMPbI, MOCKOMNbKY hakTu-
Yeckasi aHeKTUBHOCTb NPOEKTa 3aBUCUT OT MPOW3BOAUTENMb-
HOCTM obopydoBaHUs, CTOMMOCTM ChbipbS U 3HEPropecypcos,
NOrNCTUKN, TPeBOBaHWI K KaYeCTBY FOTOBOTO NPOAYKTa U YCroBMiA
ero peanusauuu.

[nsa dapmaueBTUYecKkMX NpeanpuaTuini UCNnonbL3oBaHne oT-
€4YeCTBEHHOW XITONKOBOW MYKM MOTEHLMANbHO MOXeT 0becneyunTb
CHWXEHWEe 3aBUCMMOCTU OT MMMOPTHbLIX MOCTABOK Creuuanvamn-
pOBaHHbIX CybCTpaToB.

Jlokanusauwmsa nponssogcTBa NO3BONAET COKPATUTL NOrUCTY-
YyecKkoe Mneyo, YMEHbLUINTb TPAHCMOPTHbIE PacXodbl U CHU3UTb
PUCKM, CBSI3aHHbIE C HapYyLUEHWEeM MexXAyHapoHbIX Lenovek
NOCTaBOK.

OpHOBpPEMEHHO CO34aHue Takoro nMpousBoacTea obecne-
YMBAET MACMO3KCTPAKLMOHHBIM NPEANPUATUSIM BO3MOXHOCTb
cchopmmpoBaThb AOMOMHUTENBHBIN KaHAMN peanvaauum NpoayKUmn.

CornacHoO UCXOOHbIM TEXHWMKO-9KOHOMUYECKMM pacyeTam,
CPOK NPOCTOM OKynaeMocTv nHBecTvumii (Simple Payback Period)
B OpraHv3auuio yyacTtka nepepaboTku wpoTa Ha 6ase gencTay-
towlero M33 cocTaenset 14—18 mecsues.

BHyTpeHHss Hopma goxoaHocT (IRR) npoekTa oueHvBaetcs
Ha ypoBHe 35-42 %.

YKa3aHHble nokasaTtenu CBUAETENbCTBYIOT O MOTEHLManbLHoN
MHBECTULIMOHHON NpUBMEKaTenbHOCTU NpoekTa. BmecTe ¢ Tem
ONS MPUHATUS OKOHYATENbHOMO MHBECTULMOHHOMO peLLeHns
HeobxoaMMOo NpoBefeHne AeTanbHOro GuaHec-nnaHMpoBaHNs
C Yy4eTOM (haKTUYECKON MPOM3BOAUTENBHOCTU 0OOPYAOBaHMS,
KanuTanbHbIX 3aTpat, cebecTOMMOCTU Cbipbsi, 3HEPronoTpe-
GrneHusi, CTOMMOCTM FOTOBOrO NPOAYKTa W rapaHTUPOBaHHOIO
Crnpoca Co CTOPOHbI BUOTEXHOMOrMYECKNX U (hapMaLIeBTUYECKNX
npeanpuaTui.

PaccmaTpuBaemas TexHoONorus UMeeT 3HadeHne cpasy Ans
HECKONbKNX B3aNMOCBSA3aHHbIX OTpacnen.

[Ing X1onKoBOro KOMMMekca oHa CO3AaeT AONOMHUTENbHOE
HanpasneHue nepepaboTkn NOGOYHOro NMPoAyKTa 1 NO3BONAET
YBEMUYNTb €ro 3KOHOMUYECKYIO OTAaYYy.

[1ns GMOTEXHONOrMYECKON MPOMBILLIIEHHOCTU TEXHOSOMMS Mo-
TeHUmanbHo obecneynBaeT JOCTYM K 0TEYECTBEHHOMY UCTOYHVIKY
6enkoBbIX KOMMOHEHTOB A1 MUTATENbHbLIX CPEA.

[nsa dapmaueBTMYecKkor oTpacnu Ucnonb3oBaHue fnokarsb-
HOTO CbIpbS MOXET CMOCOOCTBOBATL CHWXEHWIO 3aBUCUMMOCTU

OT MMMOPTHBIX CyOCTPaTOB 1 ONTUMM3ALIMK NPOU3BOACTBEHHDBIX
3aTpart.

[ns 9KOHOMUKM B LENOM pa3BUTUE TaKOro HanpasfeHus
COOTBETCTBYET NpuHLUMNam rnybokon nepepaboTku cenbckoxo-
39MCTBEHHOTO CbIpbsl, MMNOPTO3aMeLLeHNs U POPMUPOBaHNS
NPOAYKLMM C BbICOKOW [OGABNEHHON CTOMMOCTBIO.

Takvum obpasom, BHeApeHUe TexHonorum nepepaboTkm xnon-
KOBOTO LUpOTa B CNELManv3vpoBaHHY0 XMOMKOBY MyKY MOXET
paccmaTpuBaTbCs Kak OAWH 13 BapuaHTOB (hOPMUPOBAHNSA MEXO-
TpacrneBomn NPOM3BOACTBEHHON LIEMOYKY «CEMbCKOXO3ANCTBEHHOE
cbipbe — rny6okas nepepaboTka — GUOTEXHONOIMYECKOE Chipbe
— hapmaueBTMYECKOE MPON3BOACTBOY.

B naHHOW cTaTbe paccMOTPeHHas TeXHONorsa NpeacTaBnsaer
UHTEpEeC Npexae BCEro C TOYKM 3PEHNS CO3AaHWSA 3aMKHYTOM
NPOU3BOACTBEHHON LIENOYKN MEXAY XMOMKOBbIM KOMMMEKCOM,
BrOTEXHOMOIMYECKON N (hapMaLIEBTUHECKON NMPOMBILLIIEHHOCTBIO.

OCHOBHbBIM NPenMyLLECTBOM Takoro nogxofa sBnseTcs Bo3-
MOXHOCTb MCMOMNb30BaHNSA MECTHOIO CEeNbCKOXO3ANCTBEHHOIO
Cbipbsi AN NMPou3BoAcTBa npogykra ¢ 6onee Bbicokon gobas-
TIEHHOW CTOMMOCTbI. BMeCTo npeumyLLecTBEHHOTO UCMOMb30-
BaHWS XMOMKOBOTO LUPOTa B Ka4yeCcTBe KOPMOBOIO KOMMOHEHTa
NOSIBNSIETCA BO3MOXHOCTb €ro AONONMHUTENBLHON NepepaboTku n
NoNy4YeHns Crneumann3poBaHHOIO Cbipbs AN MPOMbILLNEHHON
dhepmeHTaumm.

Ocoboe 3HaveHne uMeeT BO3MOXHOCTb pasMeLLEeHNS TEXHO-
TIOTMYECKOro yyacTka HeNoCpeACTBEHHO Ha 6ase AeNCTBYHOLLErO
MacnoaKCTPaKLMOHHOTO npeanpusatusa. B aTtom cnyyae yacTtb
CYLLECTBYIOLLEN NMPOM3BOACTBEHHON UHPACTPYKTYPbl MOXET
6bITb UCNOMBb30BaHa ANs HOBOIO HanpaeneHus nepepaboTku, YTo
NOTEHLManbLHO CoKpalLaeT KanuTanbHble 3aTpatbl U ynpoLyaet
opraHv3auuio Npov3BoACTBa.

Mpu 3TOM ANS NPOMBILLMEHHOTO BHEAPEHNSA Heobxoammo obe-
CNeynTb CTabnnbHOCTb KaYecTBa MCXOAHOTO XTOMNKOBOIO LIPOTa,
KOHTPONMPOBaTh COAEPXKaHWE roccMnona, BNaxHOCTb, CoOAepxXa-
Hue 6enka, MMNMAOB U MexaHu4Yeckux npumecen. Monyyaemas
XONKoOBas Myka [OSKHa NMPOXOAUTb MUKPOBMOMOrnyeckuin un
HU3MKO-XUMUYECKMIN KOHTPOIb B COOTBETCTBUM C TPEGOBaHNSAMU
npeanpusaTua-noTpebuTens.

Ocoboe BHMMaHWEe OOMKHO yOensaATbCs MOATBEPXKAEHUIO
XapaKTepuCTMK Mony4yaemoro npogykta HenocpeaCTBEHHO B
YCINOBUSX NPOMBbILLIIEHHON hepMeHTaummn. 3TO NO3BOMUT Onpe-
AEnVTb ONTUMAarbHYH0 KOHLEHTPALWIO XJI0MKOBOW MK/ B COCTaBe
nuTaTenbHON Cpefbl, CTENEHb ee rMaponn3a n BNusHWE Ha pocT
KOHKPETHOrO LWTaMma-npogyLeHTa.

Takvum obpasom, AanbHerLlee pa3BuTe TEXHONOMN JOMKHO
OCHOBBIBaTbCH HE TOMbKO Ha COBEPLUEHCTBOBaHWM npoLecca
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nepepaboTky LWPoTa, HO U Ha NPOBEAEHNN KOMMINEKCHBLIX UCTbI-
TaHW nonyyaemoro cybcTpaTa B pearnbHbiX GUOTEXHONOrMYeCKmX
YCINoBUSIX.

Mcnonb3oBaHue Npon3BOAHbIX XIIOMKOBOTO Chipbs B KAYECTBE
KOMMOHEHTOB NMUTATENbHbIX CPef, AN MPOMbILLINEHHON hepMeH-
Tauum MMeeT U3BECTHYIO TEXHOMNOMMYECKyto ocHoBy. CoBpemeH-
Hbl€ MPOV3BOANTENY CNELManM3MpoBaHHbIX hepMEHTALMOHHbIX
nuTaTenbHbIX BELECTB npeanaratT XMOonKoBble MPOAYKTHI,
npYMeHsieMble Npu NPOVU3BOACTBE aHTUOWMOTUKOB, (DEPMEHTOB,
CTEeponaOB 1 APYrnx BUOTEXHONOMMYECKMX NPOAYKTOB. (adm.com)

WcTopuyeckne faHHble Takke NOATBEPXAAIOT NPUMEHeHne
XIOMKOBOW MYKW B Ka4eCTBe UCTOYHMKA OpraHW4eckoro asorta
npu nonyvyeHuy aHTMBMOTMKOB. B YacTHOCTU, ONy6GNMKOBaHHbIE
naTeHTHble mMatepuarnbl No NPOM3BOACTBY TETpAUMKNMHA Onu-
CbIBAIOT NCMOMb30BaHNE NPAKTUYECKN OBEDKMPEHHON MYKU 13
3HAoCnepMa XI10MKOBOrO CEMEHW B NUTATeNbHOW cpede Ans
KynsTUBUPOBaHUS NPOAYLIMPYIOLLIMX LTamMoB Streptomyces.

CnepoBaterbHO, CaMa KOHLEMNLMS NCMoNb30BaHWS cneumani-
3VPOBAHHOW XMOMKOBOW MYKW Kak KOMMOHEHTa hepMeHTaLVOH-
HbIX CPef, UMEET Hay4YHO-TEXHOMNOrMYEeCcKoe 0OCHoBaHWe. HoBnaHa
paccmaTtpuBaemMoro B JaHHOW cTaTbe nogxoda 3akmiovaercs B
aKLueHTe Ha nepepaboTke OTEYECTBEHHOIO XI10MKOBOTO LWpoTa ¢
norny4YeHneM creuvan3vpoBaHHOIO NPOAYKTa HEMOCPEACTBEHHO
Ha 6a3e MeCTHOro ChipbS.

Mpn aTOM 3asBNeHHbIE B UCXOOHLIX pacyeTax rnokasaTenu
3KOHOMUYECKON 3hPEKTUBHOCTU — POCT CTOMMOCTM MPOAYKTa
B 3,5-5 pas, cokpalleHne kanutanbHbIX 3aTpat Ha 40-50 %,
CHWXeHmne pacxopa napa Ha 18-22 %, cpok okynaemocTtu 14-18
mecsaueB n IRR 35-42 % — cnepnyet paccmaTtpuBaTtb UMEHHO
Kak pacyeTHble nokasaTtenu npoekTa. [Ina oKoH4YaTenbHOro
NOATBEPXKOEHNS 3TUX 3HAYEHNN HEOOXOANMBI NMPOMBILLNIEHHBbIE
UCNbITaHWSA, KanbKynaumsa dakTmyeckon cebecTtoMmocTu 1 nog-
TBEPXAEHWNE PIHOYHON LieHbI KOHEYHOTO NPOAYKTa.

BblBO[

B gaHHOM cTaTbe paccMOTpeHa TexHonorus nepepaboTku

XIOMKOBOTO LUPOTa B CNELManu3npoBaHHyt0 XMOMKOBYK MYKY,

npegHa3Ha4YeHHyo Ans Ncnonb3oBaHUs B GoTeXHONOrm4yeckom
1 hapmaLeBTUYECKOM NPON3BOACTBE.

[MpoBeaeHHbIN aHanM3 NokasblBaeT, YTO XIOMKOBbINA LIPOT,
TPagULMOHHO paccMaTpuBaeMblii NPENMYLLECTBEHHO KaK KOp-
MOBOW NpoayKT, obrnagaeT noteHuuanom ans 6onee rny6okomn
nepepaboTku 1 nonyyeHus cneumanuavpoBaHHOIO Cbipbs C
Oonee BbICOKkON J0OABNEHHOW CTOMMOCTbIO.

PaspaboranHbin @.T. KOngaiesbiM cnocob, 3aluuiLeHHbI na-
TeHToMm RU 2741093 C1, npegycmarpvsaeT nocrnenoBaTensHoe
MexaHu4yeckoe pasgerneHune XIomnkoBoro LIpoTa, ero Tepmuye-
cKkyto 06paboTKky noa AaBneHMEM M NOCMEAYIOLLYIO BaKyyMHYIO
cywky. Takas TexHonornyeckasi cxeMa HanpasreHa Ha nony-
YeHne cTabunbHOro NpPodyKTa, MPUrOAHOrO ANt AanbHEMNLIEero
1CNonb30BaHWsA B GUOTEXHONOMMYECKUX NpoLieccax.

Ocob0e 3HaveHne MeET BO3MOXHOCTb UCMONb30BaHKSA NOMy-
YaeMOoW XITONKOBOW MKW B KQ4ECTBE MCTOYHMKA OpraHN4ecKoro
asoTa npu NPOM3BOACTBE aHTUOWOTMKOB U APYrMX NPOAYKTOB
MuKpoburonormyeckoro cuHTesa. 3apybexHas npakTuka Takke
noaTBepXAaeT NPUMEHEHNE cneuyanM3vpoBaHHbIX XOMNKOBbLIX
NPOAYKTOB B MPOMbILLNEHHBIX (PEPMEHTALIMOHHBIX NpoLieccax.
(adm.com)

BHenpeHue gaHHON TexHonornv Ha 6ase AencTByOLLMX
MacCno3KCTPaKLMOHHbIX MPEANPUATUIA NOTEHLMANbLHO NO3BOMNsAET
NOBbICUTb rMy6uHY nepepaboTkM XMOMKOBOrO Chipbs, CO3AaTh
[OMONHUTENbHBINA UCTOYHMK AOX0AA ANs NPeAnpUsTAA U CHU3UTb
3aBUCMMOCTb BUOTEXHONOrMYECKON 1 hapMaLeBTUHECKOW Npo-
MbILLIEHHOCTN OT UMMOPTHBIX KOMMOHEHTOB.

Takum obpa3om, nepepaboTka XMOMNKOBOro LpoTa B cneuu-
anu3vpoBaHHYI XIIOMKOBYK MYKY MOXET paccmaTpuBaTbCs
Kak nepcrneKkTMBHOE HarnpaBneHne HaykoeMKon nepepaboTku
CEeNbCKOXO3ANCTBEHHOTO Chipbs Y MMNOPTO3ameLLleHusl. Bmecte
C TeM OKOHYaTernbHasi OLEeHKa TEXHOMOrMYECKON U 9KOHOMMU-
yeckon adppekTnBHOCTM TpebyeT npoBedeHUs NabopaTopHbIX
N NPOMbILUNEHHbIX UCMbITaHWA, NOATBEPXAEHUS KayecTBa
nony4aemoro npoaykta u ero apMeKTMBHOCTU B KOHKPETHbLIX
hepMeHTaLMOHHbIX NpoLeccax.

7, No. 9. — P. 690-695.

No. 36. — P. 6537-6544.

No. 4. — P. 413-417.
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ELEKTROKONTAKTLI SHNEKLI QURITGICHNING ENERGETIK
ISH REJIMLARINI BAHOLASH
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“TIQXMMI” Milliy tadgigot universiteti

Annotatsiya. Mazkur tadgiqotda kungaboqar donini elektrokontakt qizdirishga asoslangan shnekli quritgichda quritish
jarayonining texnologik va energetik ko ‘rsatkichlari baholandi. Tajribalar boshlang‘ich namligi 15% bo‘lgan 1,0 kg
kungaboqar namunalarida, qizdirish yuzasining 80, 90 va 100 °C haroratlarida hamda shnekning 5 ayl/min o ‘zgarmas
tezligida o ‘tkazildi. Har bir haroratda ventilyatorsiz va sovitish ventilyatori bilan ishlash holatlari tagqoslandi. Qizdirish
tizimining faol ishlash ulushi, bir soatlik ekvivalent energiya sarfi, yakuniy namlik, don harorati, solishtirma energiya
sarfi (SES) va solishtirma namlik ajratish ko ‘rsatkichi (SNAK) aniqlandi. Qizdirish yuzasi harorati 80 dan 100 °C gacha
oshganda qizdirgichning faol ishlash ulushi 72,7 dan 87,6% gacha ko ‘paydi. Sovitish ventilyatori barcha rejimlarda yakuniy
namlikni 1,0 foiz punktga, don haroratini esa 4 °C ga kamaytirdi. Eng qulay energetik natija 90 °C va ventilyatorli rejimda
kuzatilib, yakuniy namlik 8,0%, don harorati 40 °C, SES 0,821 kW-s/kgsuv va SNAK 1,218 kgsuv/kW-s ni tashkil etdi.
Natijalar elektrokontakt qizdirish va boshqariladigan sovitishni birgalikda qo ‘llash kungaboqar donini quritishda energiya
samaradorligini oshirish imkonini ko ‘rsatdi.

Kalit so zlar: kungaboqar doni, elektrokontakt qizdirish, shnekli quritgich, qizdirish yuzasi harorati, sovitish ventilyatori,
energiya sarfi, namlik ajratish, SES, SNAK, quritish samaradorligi.

Abstract. This study evaluated the technological and energy performance of sunflower seed drying in a screw dryer based
on electrical contact heating. Experiments were conducted using 1.0 kg sunflower seed samples with an initial moisture
content of 15%, at heating-surface temperatures of 80, 90, and 100 °C and a constant screw speed of 5 rpm. For each
temperature, operation without and with a cooling fan was compared. Heater duty ratio, one-hour equivalent energy
consumption, final moisture content, seed temperature, specific energy consumption (SEC), and specific moisture extraction
rate (SMER) were determined. As the heating-surface temperature increased from 80 to 100 °C, the heater duty ratio rose
from 72.7 to 87.6%. The cooling fan reduced final moisture content by 1.0 percentage point and seed temperature by 4 °C
under all tested conditions. The most favorable energy performance was obtained at 90 °C with fan-assisted cooling, where
final moisture content was 8.0%, seed temperature was 40 °C, SEC was 0.821 kW-h/kgwater, and SMER was 1.218 kgwater/
kW-h. The results indicate that combining electrical contact heating with controlled cooling can improve the energy efficiency
of sunflower seed drying.

Keywords: sunflower seed, electrical contact heating, screw dryer, heating surface temperature, cooling fan, energy
consumption, moisture removal, specific energy consumption, specific moisture extraction rate, drying efficiency.

AnHomayusa. B danHom uccrnedosanuu oyeHeHbl MexHON02UUeCKUE U IHep2emuueckue noKkasamenu npoyecca CywKu ce-
MSH NOOCONHEUHUKA 8 WHEKOBOU CYWUWIKE, OCHOBAHHOU HA 1EKMPOKOHMAKMHOM Hazpese. IKChepuUMeHMbl NPO80OUIUCD
¢ obpasyamu cemsn nooconHeurnuxa maccoti 1,0 ke u nauanvroli enaxciocmoto 15% npu memnepamypax nazpesamenvHoli
nosepxrocmu 80, 90 u 100 °C u nocmosHHol ckopocmu gpaujerus wiHeka 5 o6/mun. Ilpu kaxcdoti memnepamype cpasHuea-
JIUCL pexcumbl pabomul 63 BeHMUIAMOPA U C UCNONb308aHUeM seHmunamopa oxaaxcoerus. Onpedenanuce 0ons akmuaHoLll
pabomul cucmembl HAzpedd, IKBUBATIEHMHDBIU PACX00 IHepeuU 3d OOUH UAC, KOHEUHASl 8lAHCHOCMb, MEMNepPamypa CemsH,
ydenvhbili pacxod snepeuu (SES) u yoenvnas ckopocmu yoanenus enazu (SNAK). Ipu nosviwienuu memnepamypul Hazpesa-
menvHoti nosepxnocmu om 80 do 100 °C dons akmueHoti pabomsl Hazpesamens ygenuuunacs ¢ 72,7 0o 87,6%. Benmunsmop
OXJIAMHCOEHUSL 80 BCEX PEHCUMAX CHU3UL KOHEeUHYI0 enaxcHocme Ha 1,0 npoyenmHozo nyHkma, a memnepamypy cemsiH — Ha
4 °C. Haubonee 6nrazonpusmHule 3Hepeemuueckue hokasamenu 6utau nonyueHot npu memnepamype 90 °C 8 pexcume ¢ 8eH-
muasamopom: KoHeunas enaxcuocms cocmasuia 8,0%, memnepamypa cemsan — 40 °C, SES — 0,821 kBm-u/k2600vl, a SNAK
— 1,218 x2600b1/xk Bm-u. [lonyueHusie pe3ynbmamuot NOKA3bI8AIOM, UMO COBMECNHOE NPUMEHEHUE INEKMPOKOHMAKMHO20 HA-
2peea u pezynupyemozo oxX1aicoenus No38oJsem noswlCUuMb IHEP2EMUUECKYI0 3hekmusHoCmb Npoyecca CyWKU CeMsH Noo-
COJIHEUHUKA.

Kntouesvie cnoea: cemena nooconHeuHuKa, anekmpokoHMakmHolii Hazpes, WHEKO08Asl CYWUNKA, memnepamypa Hazpeea-
mMenbHOU NOBEPXHOCMU, BEHMUAAMOP OXJaxcdeHus, I3Hepzonompeobnenue, yoarenue énazu, SES, SNAK, a¢pgexmusnocms
CYWKU.

KIRISH mahsulotni saglash sharoitlariga sezgir giladi [1-3]. Shu sababli

Kungabogar donini xavfsiz saglashda namlik va haroratni  quritish rejimi yakuniy namlik bilan birga don harorati va energiya
boshgarish muhim. Namligi yugori don massasida mikrobiologik  sarfi bo'yicha ham baholanishi lozim [3, 4].

faollik va o'z-o‘zidan gizish kuchayadi, yugori yog' migdori esa Kungabogarni quritishda konvektiv, infragizil va mikroto‘lqinli
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usullar go‘llanadi. Ularning quritish kinetikasi va energiya iste’'moli
turli tadqiqotlarda baholangan [5-8]. Elektrokontakt gizdirishda
esa issiqglik qgizdirilgan metall sirt orqali mahsulotga bevosita
uzatiladi, shnekli uzatish organi mahsulotning ishchi zona bo‘ylab
boshqariladigan harakatini ta’minlaydi [9, 10].

Birog elektrokontaktli shnekli quritgichlarda gizdirgichning
avtomatik ish sikli, sovitish ventilyatorining qo‘shimcha energiyasi
va ularning bir soatlik energetik samaradorlikka birgalikdagi ta’siri
yetarli yoritimagan. Mazkur tadgigotning magsadi 80, 90 va 100
°C qgizdirish yuzasi haroratlarida gizdirgichning faol ishlash ulushi,
yakuniy namlik, don harorati hamda energetik samaradorlikni
solishtirma energiya sarfi (SES) va solishtirma namlik ajratish
ko‘rsatkichi (SNAK) orqali baholashdan iborat.

Materiallar va usullar. Tajribalar boshlang‘ich namligi 15%
(nam asosda), boshlang‘ich harorati 20 °C bo‘lgan 1,000 kg
kungabogar namunalarida, xona harorati 20 °C va nisbiy namlik
26% sharoitida bajarildi. Namlik balansi ASAE D245.7 standartiga
muvofiq qurug modda massasi o'’zgarmaydi deb gabul gilindi [11].

Quritish elektrokontakt gizdirishga asoslangan shnekli
laboratoriya quritgichida olib borildi (1-rasm). Ishchi gism tashaqi
diametri 88 mm va ichki diametri 69 mm bo‘lgan konsentrik po‘lat
quvurlardan iborat; devor galinligi 2 mm, ishchi uzunlik 970 mm.
Shnek parragining kengligi 16 mm, balandligi 10 mm. Issiglik
tashqi metall sirt orqali don gatlamiga bevosita uzatiladi [9].

1-rasm. Elektrokontakt gizdirishga asoslangan shnekli
quritgichning konstruktiv-texnologik sxemasi.
1 — quritish kamerasi; 2 — shnek; 3 — havo teshikchalari;

4 — don yuklash oynasi; 5 — don chiqish oynasi; 6 — don sarfini
boshqarish klapani; 7 — issiq havo ventilyatori; 8 — patrubka;
9 — uzatma shkivi; 10 — elektr kontaktlari; 11 — quyosh
kollektori; 12 — shaffof qoplama; 13 — sovitish ventilyatori;
14 — havo klapani; 15 — chiqindi havo, 16 — sovuq havo.

Shnek 5IK60GUFF rusumli 60 W motor va VFC-M0701S
chastota o‘zgartirgichi bilan 5 ayl/min tezlikda ishlatildi. Qizdirish
yuzasi XMTG-608 rele orgali avtomatik boshqarildi. Quyosh
kollektori va issiq havo ventilyatori tajribalarda ishlatilmadi; 60
W i KD-50-U4 sovitish ventilyatori fagat ventilyatorli variantda
go‘llandi.

80, 90 va 100 °C haroratlarning har birida ventilyatorsiz va
ventilyator bilan jami 6 ta ish holati baholandi. Don massasi,
boshlang‘ich namlik va shnek tezligi o‘zgarmas saqglandi. Soatlik
hisoblar uchun Q = 19,25 kg/soat yagona hisobiy unumdorlik
bazasi sifatida gabul qgilindi. 198, 187 va 209 s giymatlar
unumdorlik vaqti emas, mos ravishda 80, 90 va 100 °C rejimlarda
gizdirgichning faol ulushini normallashtirish uchun gayd etilgan
kuzatuv intervallaridir.

Qurilmaning 80, 90 va 100 °C ga dastlabki gizish vaqti 62, 67
va 72 s bo'ldi; don bu bosgichda quritish zonasida bo‘lmagani
sababli mazkur energiya ishchi balansga kiritiimadi. Qizdirish
tizimining tajribada gayd etilgan aktiv quvvati mos ravishda
1280,4; 1368,4 va 1362,46 W, faol vaqt esa 144/198, 148/187
va 183/209 s bo'ldi. Don massasi SF-400 tarozida, namlik Smart
Sensor AS991, harorat UNI-T UT300A+, elektr ko‘rsatkichlar
HABOTEST HT208A, havo tezligi GM8908 bilan qayd etildi.

Energetik hisob chegarasiga gizdirish yuzasi, shnek yuritmasi
va sovitish ventilyatori kiritildi. Transformatorning birlamchi
quvvati va ichki yo‘gotishlari hisobga olinmadi. Qizdirgichning
faol ishlash ulushi:

Jon = 2 (1)
bu yerda k- ulanish koeffitsiyenti; ¢ — qizdirgichning faol
vaqti; t, = — kuzatuv intervali. Bir soatdagi ekvivalent faol vaqt
60-k_, (dag/soat) sifatida aniglandi.

Bir soatlik umumiy elektr energiya sarfi quyidagicha hisoblandi:
B _ Pgkont+PsntPy (2)
Z,1h 1000

bu yerda Pq — gizdirish tizimining aktiv quvvati; P = 60 W,

ventilyatorsiz variantda P, = 0, ventilyatorli variantda P, = 60 W.

Bir soatda ajratilgan suv massasi namlik balansi bo‘yicha [11]:
(WO‘Wf) (3)

Muy,1p = Q- (100-wy)

bu yerda Q — hisobiy unumdorlik; W, va W, - boshlang‘ich va
yakuniy namlik, %.
Energetik samaradorlik SES va SNAK orgali baholandi [6]:

SES = 22, gyAK = Dwah - 1 )

My 1h Exin SES

SES - kW-s/kg_ . SNAK — kg, /kW-s. SNAK matematik
jihatdan SESning teskari ko‘rinishi bo'lib, natijani namlik ajratish
unumdorligi nugtayi nazaridan ifodalaydi. Bir soatlik giymatlar
gisqga tajriba sikllaridan ekvivalent ravishda hisoblangan.

NATIJALAR VA MUNOZARA

(1)-ifoda bo‘yicha k 80, 90 va 100 °C da 72,7, 79,1 va 87,6%
bo'ldi; shunga mos ravishda bir soatdagi faol vaqt 43,64; 47,49 va
52,54 dag/soatni tashkil etdi. Qizdirish quvvati 90 dan 10 °C gacha
deyarli o‘’zgarmagan bo‘lsa-da, faol vaqgtning ortishi gizdirish
energiyasini 1,0830 kW-s dan 1,1930 kW-s gacha oshirdi; 80 °C
dagi giymat 0,9312 kW-s bo‘ldi.

Qizdirish yuzasi b iga bog'liq elektrokontakt qizdirish tizimining ish rejimi
80 °C 90 °C 100 °C
@ @

12804 W

aizdirish quvvati

1368,4 W

aizdirish quvvati

1362,5W

izdirish quveati

43,64 dag/soat 47,49 dag/soat 52,54 dag/soat

1 soatdag fsal vant 1 soatdag: faal vagt 1 soatdag faol vagt

2-rasm. Qizdirish yuzasi haroratiga bog‘liq elektrokontakt
qizdirish tizimining ish rejimi.

Don gayta ishlangandan so‘ng sovitilmaganida, ya’ni
ventilyatorsiz holatdagi yakuniy namlik 80, 90 va 100 °C da 10,0;
9,0 va 8,5%, sovitish ventilyatori bilan esa 9,0; 8,0 va 7,5% bo‘ldi.
Don harorati mos ravishda 41, 44 va 48 °C dan 37, 40 va 44 °C
gacha kamaydi. Demak, ventilyator barcha rejimlarda yakuniy
namlikni 1,0 foizga va don haroratini 4 °C ga pasaytirdi.

(3)-ifoda bo'yicha bir soatlik ajratilgan suv massasi ventilyatorsiz
1,069; 1,269 va 1,367 kg/soat, ventilyator bilan 1,269; 1,465 va
1,561 kg/soatni tashkil etdi.

Bir soatlik umumiy energiya sarfi ventilyatorsiz 0,991; 1,143 va
1,253 kW:-s, ventilyator bilan 1,051; 1,203 va 1,313 kW-s bo'ldi.
Ventilyator 0,060 kW-s qo‘shimcha energiya talab gilganiga
garamay, SES 0,927; 0,901; 0,916 dan 0,828; 0,821; 0,841 kW-s/
kg, gacha kamaydi. SNAK esa mos ravishda 1,079; 1,110; 1,091
dan 1,207; 1,218; 1,189 kg /kW-s gacha oshdi.

Sinovdan o‘tkazilgan holatlar ichida 90 °C harorat va ventilyator
go‘llangan rejimida eng past SES (0,821 kW-s/kg_ ) va eng yuqori
SNAK (1,218 kg, /kW-s) qayd etildi.

Harorat oshishi namlikning ajralib chigishini kuchaytirdi,
shu bilan birga gizdirgichning faol ishlash ulushini ham oshirdi.
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a) Yakuniy namlik
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3-rasm. Sovitish ventilyatorining yakuniy namlik va don haroratiga ta’siri.

a) Solishtirma energiya sarfi (SES)

1.0
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b) Solishtirma namlik ajratish ko‘rsatkichi (SNAK)
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4-rasm. Qizdirish yuzasi harorati va sovitish ventilyatorining energetik ko‘rsatkichlarga ta’siri: a — SES; b — SNAK.

Aynigsa 90 va 100 °C da aktiv quvvat deyarli bir xil bo‘lsa-da, 100
°C da gizdirgich uzoqgroq faol turdi. Shu sababli yuqori haroratda
go‘shimcha namlik ajralishiga qaramay energetik jihatdan
ustunlik bermadi. Bu natija kontaktli quritgichlarda sirt haroratini
boshgarishning muhimligini [9] va yuqori haroratda kungaboqar
namlik ajralishi jadallashishini [5] tasdiglaydi.

Sovitish ventilyatori go‘shimcha 0,060 kW-s sarflagan
bo‘lsa-da, don haroratini 4 °C ga pasaytirib, go‘shimcha
namlik ajralishini ta’minladi. Natijada barcha haroratlarda SES
kamaydi. Havo oqgimining issiglik va massa almashinuvini
faollashtirishi shnekli quritgichlarda ham kuzatilgan [10]. Shu
sababli ventilyatorni fagat sovitish elementi emas, balki umumiy
energetik samaradorlikka ta’sir giluvchi texnologik bosgich
sifatida ham baholash mumekin.

Kungabogarni quritishda harorat 90 °C rejimning afzalligi
quvvatning eng kichik bo‘lishidan emas, namlik ajralishi bilan
gizdirgichning ish sikli o‘rtasidagi qulay nisbatdan kelib chiqdi.
Biroq natijalar 15% boshlang‘ich namlik, 5 ayl/daq shnek tezligi

va laboratoriya sharoitiga tegishli. Soatlik ko‘rsatkichlar ekvivalent
hisoblanganligi va statistik takroriylik alohida baholanmaganligi
sababli, keyingi ishda uzluksiz 1 soatlik va takroriy sinovlar,
shuningdek yog" sifati hamda donning unuvchanligini baholash
magsadga muvofiq hisoblanadi [3, 4, 8].
XULOSA

Elektrokontaktli shnekli quritgichda gizdirish yuzasi harorati
oshishi gizdirgichning faol ishlash ulushi va energiya sarfini
oshirdi. Sovitish ventilyatori go‘shimcha 0,060 kW-s energiya
sarfiga qaramay, yakuniy namlikni 1,0 foizga va don haroratini
4 °C ga kamaytirib, SESni pasaytirdi. Sinov sharoitlarida 90
°C haroratda ventilyator bilan birgalikdagi variant eng magbul
natijani berdi. Yakuniy namlik migdori 8,0%, don harorati 40 °C,
SES 0,821 kW-s/kg, , va SNAK 1,218 kg /kW-s ni tashkil gildi.

Mazkur natijalar elektrokontakt gizdirish va boshqariladigan
sovitishni birgalikda qo‘llashning istigbolli ekanini ko‘rsatadi;
rejimni yakuniy asoslash uchun turli boshlang‘ich namliklar, shnek
tezliklari va uzluksiz uzoq muddatli tajribalar talab etiladi.
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PASPABOTKA MOJIOTUNKWU AN OBMOJIOTA NOYATKOB
CEMEHHOW KYKYPY3bl C OTOENEHUEM UX YACTEN
C HENOJNIHOUEHHbIMWU 3EPHAMU

AxmepnoB Anuwep TompoBuy
accucteHT kadeapbl «OBLLETEXHNYECKUX ANCUMNNUHY [KM3AKCKOrO MOMUTEXHUYECKOTO MHCTUTYTA, ConcKaTerb
https://orcid.org/0000-0002-0175-1434

AnHomauyus. B dannoli cmamee npusedervl mamepuanwvl 0 paspabomke MOIOMUIbHO20 ycmpolicmea ons obmonoma no-
UAMKO8 CeMEeHHOU KyKYpy3bl, NO360NSAIOUUL 86IMONIOM MONBKO NOTHOYEHHbIX CEMEHHBIX 3epeH NOC/e OMOENEHUS UX 6EPXHUX
U HUMCHUX uacmell, umeioujue HenoHoyeHHble 3epHa 0/l CeMeHd.

Knroueeste cnoea: kykypysd, nouamok, 3epHd, NpuzooHble U HenpuzooHsle 3epHa OISl CeMSIH, MONOMUIBHOE YCMpOLICMeo,

cpe3aiouiull MEXaHusM.

Annomayusa. Ywoby makonaoa ypyFauk MAakKamrcyxopu cymaiapuHuHe ypyFaukka apokcus JoHaAapea 32a yuku 8d nacm-
KU KUCMIAPUHU axcpamub mawiab, CyHepa YPYFAUKKA APOKAU KUCMUHU SHUUG OOHUHU axcpamub onaduzad cymasHuauy

KYPUAMAHU UWNa6 uukuwea oud Masiymomiap Kenmupuiean.

Kanum cysnap: maxxaxcyxopu, cyma, 00H, ypyFIUKKA APOKAU 84 APOKCU3 KUCM, SHUUUL KYPUAMACU, KUPKULL MEXAHUMU.
Abstract. The paper presents materials related to the development of a threshing device for threshing seed corn cobs,
which allows for threshing only full-fledged seed grains after separating their upper and lower parts that have defective

kernels for seed.

Keywords: corn, cob, kernels, kernels suitable and unsuitable for seed, shelling device, cutting mechanism.

BBEOEHUE

Kykypy3a siBnsieTcst ogHOM U3 BaXKHENLUMX NPOLOBONbCTBEH-
HbIX 1 KOPMOBBIX KyNbTYp B Y36eKucTaHe 1 Bo BceM MUpe. JT0 Bbl-
COKOMPOAYKTVBHAs KynbTypa, AatoLas HanbornbLuee Konm4ecTso
3epHa 1 ctebneson maccel [1, 2]. Mony4eHne BbICOKOroO ypoxas
KYKypy3bl BO MHOTOM 3aBWCUT OT MOATOTOBKU KaYeCTBEHHOIO
cemeHa. [ToTomy YTO HanmMyMe B cocTaBe 3epHa 3epeH, Henpu-
rofHbIX A5 NoceBa, NPUBOAMT K HEPABHOMEPHOCTU MoceBa U
CHWXKEHUIO €ro YpOXXaHOCTU.

3BeCTHO, UTO Ha BepXHEW 1 HUXHEI YaCcTy NOYaTKOB KyKypY-
3bl IMEIOTCS 3EPHa, KOTopble Mo hopme 1 pa3mepy He COOTBET-
CTBYIOT CEMEHHbIM CTaHZapTaMm, 1 npu obmMornoTe No4aTkoB OHU
BbIMOIIAYMBaKTCA BMECTE C MOMHOLEHHLIMU ceMeHaMu. 3aTem
00OMOnoYeHHas 1 OTAENEHHAs 3epHa LLONONHUTENBHO 06paboThi-
BaIOTCS Ha Pa3NNYHbIX 3€PHOOUNCTUTENBHbIX Y COPTUPOBAIbHbBIX

MalluHax, B XO[4Ee KOTOPOW M3 OCHOBHOW MacChl BblAEMSAOTCS
MerKue, nerkoBecHble 1 Wwynnble 3épHa [3-7].

OTO NPMBOAMT K YBEMUYEHUIO YMCNa MalUVMH U PacXonoB,
NPYMEHSIEMbIX NPV NPUrOTOBIIEHUM CEMEHHOIO 3EpHA, a Takke
K CHVXKEHUIO Ka4ecTBa CeMsiH 3a CHET He OTAeNeHust Henpuroa-
HbIX 3€pPEH Ha CEMEHA, KOTOPbIE UMEIOT OAMHAKOBbLIN pa3mep C
NOMHOLEHHbIMK 3epHamMu. Mcxoas u3 aToro, HaMu NpPoBEfEHbI
uccrnenoBaHus no pa3paboTke MOMOTUIKK, KOTopasi oTaensieT
BEPXHIOKO 1 HKHIOK YaCcTU NOYaTKOB KYKYpY3bl, UMEIOLLME 3epHa
HenpurofHble Ans ceMeHu nepeg o6MonoToMm.

M3BeCTHO MONOTUMBHOE YCTPOMCTBO AN O4UCTKY U 0OMOonoTa
NMoYaTKOB CEMEHHOM KYKYpPY3bl COCTOSILLMIA U3 O4UCTUTENBHON 1
MornoTuneHom YacTt [8]. Hegoctatkamu ycTpoiicTea Ans obmono-
Ta Mo4aTKOB KYKypYy3bl SBMSKOTCS €€ HU3Kasi NPOM3BOANTENBHOCTb
1 HanM4ne HenomnHOLEHHbIX 3epeH B 0OMONOYEHHOM CEMEHHOM

Ne7 [128], 2026 I ———— 177



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO°IALIGI

3epHe 13-3a 06MonoTa novaTtka nosHOCTbIO.

3BeCTHO MONOTUIIBHOE YCTPOWCTBO, NpeaHa3Ha4YeHHoe Ansi
cenekUMoHHOro obmMonoTa novaTkoB KyKypy3bl, COCTOsILLEE U3
TPaHCMOPTMPYIOLLErO Basnla C BUHTOBOW HaBUBKOW AN nepe-
MELLIEHNSA 1 BbIBOAA NOYaTKOB 13 30HbI 0OMOMOTa, MONOTUMBHOMO
Banua C BbICTYNaMu KPUBOMMHENHOW (hOPMbl U 3arpy304HOro
ycTpoiicTea [9]. HemoctaTkoM eé SiBNAeTCS CMELLEHHbI 0OMOnoT
MOMHOLIEHHbIX 1 HEMOMHOLIEHHBIX 3€PEH B MoYaTke, B peaynsrare
B 0OMOJIO4EHHOM 3epHe CyLLECTBYIOT HEMOSTHOLEHHbIE 3epHa,
YTO NPUBOAMT K YMEHLLEHUIO Ka4ecTBa 3epHa.

3BeCcTHO MOMOTMIIbHOE YCTPOMCTBO A5 06MonoTa novaTkos
KYKypy3bl cocTosilee 13 OyHKkepa, caoMpatoLLmx NnaHok, 6apa-
6aHa, obmonaymBatoLLMx paboumx opraHoB, OEKW, LLUHEKa U ero
NoAAoHa, NIONAacTHOTO pasrpyarens, pasrpy3oqHoro Tpybonpo-
BOZAA, NIaH4YaToro LWBLIPSTENS, BbIXOAHOMO OKHO A4S CTEPXKHEN
1 06epToK, a TakkKe peLLeTo, BbINONHEHHOE B BUAE KNaBULLIHOTO
mexaHuama [10]. HegoctaTkom eé Takke sBnsieTcs o6monoT
BCEro rnovaTka v oTAerneHue Bcex 3epeH B novartke. B peaynsrate
nony4aeTcs 3epHOBasi Macca, COCTosILLas U3 MOSHOLEHHbIX 3epeH
AN CEMEHHOTo 3epHa M U3 LLynnblX, HEQOPa3BUTUX 3EPEH, a
Takxke 3epHa C HecTaHAapTHOW hopMoW, KOTOpble He NoaxoauT
NS CEMEHHOIO Ha3HaYeHus.

MATEPUANbLI U METOLbI

[laHHOe nccrnenoBaHWe BbIMOMIHEHO B pamMkax npoekta AL-
9224104791 «Pa3paboTka yMHOro ycTpoicTBa AN OTAENeHUs
MPUroHOW YacTu NovaTkoB KyKypy3bl Ha ceMeHa u obmornoTa
nx 3epHay. MNpn 3TOM UCNONb30BaHbl METOAbLI TEOPUN PELLEHUS]
n3obpetarensckmx 3agad (TPU3) n anropntma peLueHus n3obpe-
TaTtenbckux 3agad (APU3), no3sonsioLimMe CoOBEpLIEHCTBOBATb
TEXHMYECKMe 3a4a4mn 1 CUCTEMbI, @ Takke MeToAbl pa3paboTku
1306peTaTenbCKUX PELLEHNI, CTaHAAPTHI UIBMEHEHUS CUCTEM, CY-
LLECTBYHOLLME METOAbI aHANM3a TEXHONMOTMYECKUX U (DU3NHECKMX
3hheKToB 1 MaTepuarnbHO-MNONEBbIX PECYPCOB.

PE3YNbTATbI U OBCYXOEHUE

C uenbilo ycTpaHeHus HegocTaTku pas3paboTaHo HOBOe
MOJIOTUIIbHOE YCTPOWCTBO, MO3BONSIOLLEE NPEOTBpaTUTL Mo-
CTYNJIEHUSI HEMOMHOLIEHHBIX 3€PEH MoYaTkax kK 06MonoTy nytem
yOaneHvue BepxHen 1 HMXKHEN YacTu NoYaTkoB Cpe3aHueM (CM.
cxemy).

Monotunka coctomT us ByHkepa 1, pambl 2, TpaHcnopTepa
3, oepxarens 4, cpesatoLlero gucka 5, Wwkmeos 6 113, Hanpas-
nsLWyX okoH 7 1 18, bapabaHa 8 n ero 6uyen 9, kopnyca 10,
pasrpyxatens 11, Tapbl 12 1 19, nogaoHa 14, wHeka 15, geku
b6apabaHa 16, anektpogsuratensa 17, notka 20, Banbua 21 u
HanpasuTens 22.

2 1 af 17 1w/, 18 7 T 12

CxeMa npeanaraemMoro MosioTUNbLHOro yCTPOCTBa

TexHonormyeckunii NpoLece npeanaraemoro yCTpoucTBO Npo-
TekaeT cnegyoLLmm obpasom.

MoyaTkn ceMeHHOro KyKypy3bl, O4MLLEHHbIE OT 06EpPTOK Mo-
natTca B OyHkep 1 1 C NOMOLLbI HanpaBnsoLWen NnaHku 22
nodarTCcs AepxaTensM novyaTkoB 4, yCTaHOBMNEHHbIX B TOYHOM
MecTe ApYr Ha ApYry B BEPXHEN 1 HYDKHEW YacTu TpaHcnopTepa
3, 1 OHM 3axBaTbiBas MOYaTKM U ABUrasicb BMeCTe C TpaHc-
noptepamu NpoxoauT Mexay cpesalowmmu guckamu 5. MNpu
3TOM cpesaloLime QNCKN OTPe3atoT BEPXHUE W HUXKHUE YacTu
noYaTKoB M YAansT nx n3 noyaTtka. OcTaBLyas YacTb novartka
nepeMeLLascb TPaHCNOPTEPOM NOCTYNaeT B HanpasnswLee
OKHO 7 1 4yepes3 He€ HanpaBnsawTcs 6apabaHy 8, koTopbIn C
H6uyammn 9 obMonaumBaeT 3epHa 1 cenapvpyTcs Yepes AeKy
16. O6MonoYeHHble 3epHa, cenapupysicb Yyepes Aeky, Mo-
CTynatoT Ha WHeK 15 1 C NOMOLLbI0 HEro TPaHCMOPTUPYETCS K
pasrpyxatento 11 u ganee pasrpyxatoTca B Tapy 12, npeaHa-
3HaYEHHOro CEMEHHOTO 3epHa, a CTEPXKHMU NMOYaTKa BLIXOAMUT M3
okHa 18 npu BO34eNCTBYE NIAHYaTo LWBLIPSANKA. YaaneHHas
13 NOYaTKOB X BEPXHSIA U HUXKHSAS YacTb, UMELOLLME LWynIble,
HefopasBMTNE 3epHa 1 3epHa C HecTaHAAPTHOW (hOPMON Mo-
cTynaet B n10T0K 20 1 CKOMb3asACb NO HEMY NMOCTYNatoT B Tapy
19. Paboune opraHbl yCTpoWCTBa NPUBOAUT B ABUXEHNE C
nomoLblo anektpoasuratens 17 w wkmeoB 7, 13 yepes pe-
MEHHOW nepenayun.

BbiBO[

PaspaboraHHas monoTunka npefoTBpallaeT nocTynnexHue
BEPXHEN M HWXKHEW YacTu novaTtka k 06MOosoTy, KOTOpble NMEKT
HEMOMHOLIEHHbIE 3ePHa HE COOTBETCTBYHOLLX CEMEHHOMY 3€PHY
3a CYeT yganeHus ux nyTem cpesaHvs nepeg nocTynneHnem
obmMonoTy 1 No3BonseT Nony4uT 6onee NOMHOLIEHHYHO 3€PHOBYHO
Maccy ANSi CEMEHHbIX HYX,.
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QUYOSH ENERGIYASI BILAN TA’'MINLANGAN ULTRATOVUSHLI

QURILMA ELEKTROTEXNOLOGIYASINI KOLORADO
KARTOSHKA QO‘NG‘IZI HARAKATIGA VA KARTOSHKA
HOSILIGA TA’SIRI

Abdikarimov Abdiraxim Abdijabbor o‘g‘li
“TIQXMMI” MTU tayanch doktoranti
https://orcid.org/0009-0007-2576-3759
Bayzakov Taxir Mirzanovich
“TIQXMMI” MTU Elektrotexnologiya va elektr uskunalar ekspluatatsiya kafedrasi dotsenti
https://orcid.org/0009-0002-2014-9622
Turdiboyev Abduvali Abdujalolovich
“TIQXMMI” MTU Elektrotexnologiya va elektr uskunalar ekspluatatsiya kafedrasi dotsenti
https://orcid.org/0000-0003-3129-6740

Annotatsiya. Maqolada kartoshkani Kolorado kartoshka qo ‘ng ‘izidan himoya qilish uchun quyosh energiyasi asosida
ishlaydigan ultratovushli elektrotexnologiyaning dala sharoitidagi samaradorligi baholangan. Tajribalar Qashqadaryo
viloyati Kitob tumanida 200 m* maydonda nazorat va ultratovushli variantlarni o zaro taqqoslash asosida o ‘tkazildi. Qurilma
20-40 kHz chastota diapazonida 15 kun davomida kuniga 8 soatdan ishlatildi. Natijada zararkunandaning juftlashish faolligi
65-70%, barglarning zararlanish darajasi 35% kamaygan. Ultratovushli variantda 215 kg/100 m? nazoratda 155 kg/100
m? hosil olinib, hosil massasi 38,7% yuqori bo‘Igan. Olingan natijalar taklif etilgan elektrotexnologiyadan kartoshkani
integratsiyalashgan himoya qilish tizimida ekologik xavfsiz qo ‘shimcha usul sifatida foydalanish istigbolli ekanini ko ‘rsatadi.

Kalit so‘zlar: Kolorado kartoshka qo ‘ng ‘izi, kartoshka, ultratovush, elektrotexnologiya, quyosh energiyasi, pyezoelektrik
nurlatgich, barg zarari, hosil massasi, integratsiyalashgan himoya.

Abstract. This study evaluated the field performance of a solar-powered ultrasonic electrotechnology for protecting potato
plants against the Colorado potato beetle. The experiment was conducted in Kitab District, Kashkadarya Region, on a total
area of 200 m? by comparing ultrasound-treated and control plots. The device operated within a frequency range of 20-40
kHz for 8 hours per day over 15 days. As a result, pest mating activity decreased by 65-70%, while the level of leaf damage
was reduced by 35%. Yield mass reached 215 kg/100 m? in the ultrasound-treated plot compared with 155 kg/100 m? in the
control, representing an increase of 38.7%. The findings demonstrate the potential of the proposed electrotechnology as an
environmentally safe supplementary method within an integrated potato protection system.

Keywords: Colorado potato beetle, potato, ultrasound, electrotechnology, solar energy, piezoelectric emitter, leaf damage,
yield mass, integrated pest management.

Annomauyusa. B cmamoe oyenena appexmusrocms yiompasgykosoli 3neKmpomexHonozuu, pabomaioujeli Ha 0CHO8e CoJl-
HeuHoll 3Hepauu, 0N 3aujumsl Kapmogensa om Konopadckozo Hcyka 6 nonesvix ycnosusix. Mccnedosanus nposedenwvt 8 Ku-
mabckom patione Kawkadapwvunckoii o6nacmu na yuacmie niowjadsio 200 m* nymém cpasnumensHoii oyeHKu KOHMponbHO20
U y1bmpaseykogeozo eapuanmos. Ycmpoticmeo pabomano 6 duanasone uacmom 20-40 k['y no 8 uacos 8 cymku 6 meuenue
15 Omeli. B pesynbmame akmueHoCcmb cnapuganus epedumens cHusuiace Ha 65-70%, a cmenenb nodpexcoeHus aucmoes
- na 35%. Macca ypoxcas cocmasuna 215 x2/100 m? ¢ ynompaseykoeom eapuarnme u 155 x2/100 m? 6 xonmpone, mo ecmo
ysenuuunace Ha 38,7%. IMonyuennvie pe3ynbmamol ceudemenbcmayom o0 NepcnekmusHOCMU NPUMeHeHUs. NPEOIOHCEHHOU
EKMPOMEXHONIOZUU 8 Kauecmae IKoNo2uuecku 6e30nacHozo JONOTHUMENbHO20 MeEmModa 8 cucmeme UHMe2puposaHHol 3a-
wumsl kapmocpens.

Kntouessle cnosa: xonopadckuil »#cyk, kapmogenn, yibmpaseyk, 1eKmpomexHonio2us, CoNHeUHas IHep2usl, Nbe30neK-
mpu4ecKull usnyuamenb, N0BpPeHCcOeHUE IUCMbES, MACCA YPOIHCAS, UHMEZPUPOBAHHASA 3awumad.

KIRISH

Kolorado kartoshka go‘ng‘izi (Leptinotarsa decemlineata
Say) kartoshkaning asosiy bargxo‘r zararkunandalaridan
biridir. Uning imago va lichinkalari barg yuzasini kamaytirib,
fotosintez va tuganak hosil bo‘lish jarayoniga salbiy ta’sir
ko‘rsatadi. Zararkunandaning moslashuvchanligi, tez ko‘payishi
va insektitsidlarga chidamlilik hosil gilishi himoya tadbirlarini
murakkablashtiradi [1-4].

Kimyoviy himoya gisqa muddatda samara berishi mumkin,
birog muntazam qo‘llash rezistentlik, foydali entomofaunaga ta’sir
va pestitsid yuklamasining ortishi bilan bog'liq [2, 5, 6]. Shuning
uchun agrotexnik, biologik va fizik usullarni birlashtiradigan
integratsiyalashgan himoya tizimlari muhim ahamiyat kasb etadi.

Ultratovush chastotasi 20 kHz dan yuqori bo‘lgan elastik
mexanik tebranish bo'lib, pyezoelekirik o‘zgartirgichlarda elektr
energiyasi mexanik tebranishga aylantiriladi. Nurlanish samarasi
chastota, akustik bosim, yo‘nalganlik, masofa va muhit sharoitiga
bog'liq [7-9]. Ayrim tadqgiqotlarda ultratovush hasharotlarning
harakati va xatti-harakat javobini o‘zgartiruvchi omil sifatida
baholangan [10, 11]. Biroq Kolorado kartoshka qo‘ng‘iziga garshi
quyosh energiyasida ishlaydigan ultratovush qurilmasining dala
samaradorligi yetarlicha o‘rganilmagan.

Tadgigotning magsadi 20-40 kHz diapazonli quyosh energiyali
ultratovush qurilmasining Kolorado kartoshka go‘ng‘izi faolligi,
barg zarari va kartoshka hosil massasiga ta’sirini dala sharoitida
dastlabki baholashdan iborat.
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MATERIALLAR VA USULLAR

Tajriba 2026-yil bahorida Qashgadaryo viloyati Kitob
tumanidagi “Siroj Sanjar Abdiraxim” fermer xojaligi kartoshka
maydonida o‘tkazildi. Umumiy 200 m? maydon teng ikki variantga
gjratildi: 100 m? maydonda ultratovush ta’siri gqo‘llandi, 100 m?
maydon nazorat sifatida goldirildi.Variantlarda zararkunandaning
o‘simlikda toplanishi, harakatlanishi, juftlashishi, tuxum qo‘yish
belgilari, barg zarari va yakuniy hosil massasi kuzatildi

1-rasm Quyosh paneli bilan ta’minlangan ultratovush
qurilmasining dala sharoitidagi ko‘rinish.

Qurilma metall tayanchga o‘rnatilgan 20 W quyosh paneli,
12 V 27 A-soat akkumulyator, DOXIN inverteri va 20-40 kHz
diapazonli ultratovush generatoridan tashkil topdi. Panelning
nominal chiqish ko‘rsatkichlari 18 V va 1,16 A ni tashkil etdi.
Qurilma 15 kun davomida kuniga 8 soatdan ishlatildi. 7 kun
davomida ishlatilmasdan turdi, yana 15 kun 8 soatdan ishlatildi.
Mazkur tajribada akustik bosim va haqiqgiy akustik quvvat alohida
o‘lchanmagani sababli natijalar belgilangan chastota diapazoni
va ish rejimi asosida talgin qilindi.

Hosil yig‘imida har bir variantdan olingan kartoshka alohida
tortildi. Mutlag hosil fargi ultratovushli va nazorat variantlari
massalari ayirmasi orqali, nisbiy farq esa mazkur ayirmaning
nazorat hosiliga nisbatini 100 ga ko'paytirish orgali aniglandi.
Tajriba takrorsiz o'tkazilgani uchun dispersiya va statistik
ishonchlilik mezonlari hisoblanmadi; natijalar dastlabki dala
bahosi sifatida taqdim etildi.

NATIJALAR VA MUNOZARA

Kuzatuv davomida quriima ishlagan paytda tajriba maydonidagi
go‘ng‘izlarning barglardan uchib gochishi kuzatildi va oziglanishi
kamaygani, o‘simliklardan chetlashish holatlari ko‘paygani
gayd etildi. O'n besh kunlik kuzatuv yakunida juftlashish faolligi
nazoratga nisbatan 65-70% past, barglardagi oziglanish zarari
35% kam deb baholandi. Tuxum go‘yish belgilarining kamayishi
ham kuzatildi

Ultratovushli variantdan 215 kg/100 m?, nazoratdan 155
kg/100 m? kartoshka olindi. Mutlaq farq 60 kg/100 m?, nazoratga
nisbatan nisbiy farq 38,7% ni tashkil etdi. Tajriba variantining o'z
hosiliga nisbatan go‘shimcha ulush 27,9% bo‘lsa-da, maqgolada
nazoratga nisbatan hisoblangan 38,7% asosiy ko‘rsatkich sifatida
gabul qilindi.

2501
Farq: +60 kg (+38,7%)
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Mazarat variant

Ultratovushil variant

2-rasm. Tajriba variantlari bo‘yicha hosil massasining

taqqoslanishi

Kuzatilgan farq ultratovushli variantda barg apparatining
nisbatan yaxshi saqlanishi bilan bog'liq bo‘lishi mumkin. Biroq
takrorlar mavjud emasligi, boshlang‘ich zararkunanda zichligi,
tuproq unumdorligi, sug‘orish va mikrorelyef farglari migdoriy
nazorat gilinmagani sababli hosil fargini fagat ultratovush
ta’siriga gat’iy bog‘lab bo‘lmaydi. Natija kamida uch takrorli,
randomizatsiyalangan tajribada tekshirilishi lozim.

Quyosh paneli va akkumulyator qurilmadan elektr tarmog‘idan
uzoq maydonlarda foydalanish imkonini beradi. Texnik
samaradorlikni toliq asoslash uchun nurlatgichning akustik
bosim darajasi, gamrov radiusi, elektr energiyasi sarfi, panel-
akkumulyator energiya balansi hamda chastota bo‘yicha
zararkunanda javobini aniglash zarur. Ushbu usul kimyoviy
vositalarning mutlag o‘rnini bosuvchi emas, balki monitoring,
agrotexnik va biologik tadbirlar bilan uyg‘unlashtiriladigan
integratsiyalashgan himoya elementi sifatida baholanishi
magsadga muvofiq [2, 6].

XULOSA

Tadqiqot natijalariga ko'ra, 20-40 kHz diapazonda ishlaydigan,
quyosh energiyasi bilan ta’minlangan ultratovush qurilmasi
Kolorado kartoshka go‘ng‘iziga qarshi ekologik xavfsiz va
istigbolli vosita ekanini ko‘rsatdi. Quriima go‘llangan maydonda
zararkunandaning juftlashish faolligi 65-70% ga, barglarning
zararlanishi esa 35% ga kamaydi. Hosil massasi tajriba variantida
215 kg/100 m?, nazoratda 155 kg/100 m? bo'lib, hosildorlik 38,7%
ga oshdi. Ushbu usul kimyoviy vositalarga ehtiyojni kamaytirish
va hosildorlikni oshirish imkonini beradi. Texnologiyani amaliyotga
keng joriy etishdan oldin takroriy dala tajribalari hamda statistik
tahlillar o‘tkazish zarur.

1-jadval.
Tajriba variantlarida qayd etilgan asosiy natijalar
Ko‘rsatkich Ultratovushli variant Nazorat varianti Baholash usuli
Juftlashish faolligi 65-70% kamaygan Tabiiy holat Vizual kuzatuv
Tuxum qo‘yish belgilari Kamaygan Davom etgan Vizual kuzatuv
Barg zarari 35% kamaygan Yuqoriroq Fitosanitar baholash
Hosil massasi 215 kg/100 m? 155 kg/100 m? Alohida tortish
Nazoratga nisbatan farq +60 kg; +38,7% - Hisoblash
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O‘SIMLIKLARGA ELEKTR IMPULSLI ISHLOV BERISHDA
ZARARSIZLANTIRISH DARAJASINI MATEMATIK
MODELLASHTIRISH

Abdullayev Mirshod Shuxratovich
Buxoro davlat texnika universiteti tayanch doktoranti,
“TIQXMMI” Milliy tadgiqot universiteti assistenti
https://orcid.org/0000-0001-8539-291X

Annotatsiya. Mazkur maqolada o ‘simliklarga elektr impulsli ishlov berish jarayonida zararsizlantirish darajasini
baholovchi matematik model ishlab chiqilgan. Model impuls kuchlanishi 1000-4000 V, kondensator sig ‘imi 200-1470 pF
va ishlov berish davomiyligining 0,1-0,3 s zararsizlantirish samaradorligiga ta’sirini tavsiflovchi nochizigli regressiya

bog ‘lanishlariga asoslangan.

Kalit so‘zlar: zararsizlantirish darajasi, matematik modellashtirish, impuls kuchlanishi, ishlov berish vaqti, o ‘simlik

to ‘gqimalari.

Abstract. This paper presents a mathematical model for assessing the decontamination degree during pulsed electric field
treatment of plants. The proposed model is based on nonlinear regression relationships describing the effects of pulse voltage
1000-4000 V, capacitor capacitance 200-1470 pF, and treatment time 0.1-0.3 s on decontamination efficiency.

Keywords: decontamination degree, mathematical modeling, pulse voltage, treatment duration, plant tissues.

Annomayus. B cmamee paspabomana mamemamuueckas MoOelb OYeHKU Cmenexu 00e33apaicueanus Npu 1eKmpoum-
nynvcHol obpabomxe pacmeruil. Modenb 0CHOBAHA HA HENUHEUHBIX PEZPECCUOHHBIX 3A8UCUMOCMSX, ONUCHIBAOUUX /USHUE
umnynbcHozo Hanpsxcerus 1000-4000 B, émxocmu kondencamopa 200-1470 n® u epemenu o6pabomxu 0.1-0.3 ¢ na appex-

musHOCmMb 06633apa3+cueaHuﬂ.

Kntouegvie cnosa: cmeneHo o6es3apamuear-1w1, mamemamudeckoe MO@@HUPOGGHUQ HanpsaMceHue umnynvcd, epems 06-

pa6omi<u, pacmumelbHble MKAHU.

KIRISH

Qishloq xo‘jaligida o'simliklarni kasallik va zararkunandalardan
ekologik xavfsiz usullar bilan himoya gilish dolzarb masalalardan
biridir. Istigbolli fizik usullardan biri elektr impulsli ishlov berish
(Pulsed Electric Field — PEF) bo'lib, uning biologik obyektlarga
ta’siri hujayra membranalarida elektroporatsiya jarayonini
yuzaga keltirishi va mikroorganizmlarni inaktivatsiya gilishi bilan
izohlanadi [1, 2].

PEF samaradorligi elektr maydon kuchlanganligi, impuls
parametrlari va biologik obyekt xususiyatlariga bog'lig. S.K. Sastry

PEF jarayonlarini matematik modellashtirishda elektr, issiglik va
biologik omillarni birgalikda hisobga olish zarurligini ko‘rsatgan
[1]. A.L. Garner elektr maydon va impuls parametrlarining
mikroorganizmlar inaktivatsiyasiga ta’sirini asoslagan [2]. T.
Furukawa va hammualliflar gidroponik eritmalardagi o‘simlik
patogen bakteriyalarini PEF yordamida 4 log dan ortiq kamaytirish
mumkinligini ko‘rsatib, natijalarni matematik inaktivatsiya
modellari bilan tavsiflagan [3]. PEFning meva-sabzavot
mahsulotlariga ta’siri M. Rashvand va hammualliflar tomonidan
[4], turli inaktivatsiya jarayonlaridagi qo‘llanilishi esa W. Xiao
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va hammualliflar tomonidan [5] tahlil gilingan. T. Benedetti
va hammualliflar elektr maydon parametrlarining tuproqdagi
nematodalar va patogenlarga ta’sirini aniglagan [6].

Mahalliy tadqiqotlarda E.O. Bozorov tomonidan sabzavot-poliz
ekinlarida nematodalarga garshi elektr impulsli ishlov berish usuli
tadqiq etilib, uning texnologik parametrlarini asoslash bo‘yicha
eksperimental natijalar olingan [7].

Mavjud tadqiqotlarda PEFning biologik obyektlarga
ta’siri keng o‘rganilgan bo‘lsada, o'simliklarga elektr impulsli
ishlov berishda kuchlanish, kondensator sig‘imi va impuls
davomiyligining birgalikdagi ta’siri asosida zararsizlantirish
darajasini bashoratlovchi matematik bog‘lanishlarni shakllantirish
masalasi yetarlicha yoritimagan. Tadgigotning magsadi elektr
impuls parametrlarining zararsizlantirish darajasiga ta’sirini
eksperimental baholash va jarayonning matematik modelini ishlab
chigishdan iborat.

MATERIALLAR VA USLUBLAR

Tadgiqotda o'simliklarga elektr impulsli ishlov berishda
zararsizlantirish darajasi (S) ning impuls kuchlanishi (U),
kondensator sig'imi (C) va ta’sir davomiyligi (1) ga bog'ligligi
eksperimental o‘rganildi. Tajribalarda (U=1000—4000) V, (C=200-
1470) pF va (1 =0,1-0,3) s diapazonlari gabul qilindi. Tajriba
ma’lumotlari asosida kvadratik va kubik regressiya modellari
qurilib, koeffitsiyentlar eng kichik kvadratlar usulida aniglandi.
Multikollinearlik va ortigcha moslashishni kamaytirish uchun Ridge
regularizatsiyasi qo‘llanildi. Modellar anigligi (R?), RMSE, MAE
va Pearson (r) ko‘rsatkichlari bo'yicha baholandi.

NATIJALAR VA MUNOZARA

Eksperimental natijalar tahlili elektr impulsli ishlov berish
parametrlarining zararsizlantirish darajasiga ta’siri nochizigli
xususiyatga ega ekanligini ko‘rsatdi. Kuchlanish ortishi bilan
zararsizlantirish darajasi dastlab oshib, ma’lum giymatdan
keyin pasayish tendensiyasini namoyon etdi. Eng yuqori
zararsizlantirish samarasi asosan 2500-3000 V kuchlanish
oralig‘ida kuzatildi. Jumladan, 1 =0,2 s va C=470 pF bo‘lganda
zararsizlantirish darajasi 60 % atrofida qayd etildi.

Mazkur bog‘lanishning ekstremal xususiyatini hisobga olib,
dastlab zararsizlantirish darajasini ifodalovchi eksperimental
ma’lumotlar asosida ikkinchi tartibli regressiya modeli
shakllantirildi:

$=-15.0986+0.044876U+0.020068C+11.87271-1.0733-10° UC-
0.013429Ut+0.014704Ct-8.0222:10°U%-1.5826-10° C>-325.717?
(1)

Kvadratik model uchun determinatsiya koeffitsiyenti R>=0,6238,
Pearson korrelyatsiya koeffitsiyenti esa r=0,7898 ni tashkil etdi.
Bu model jarayonning umumiy tendensiyasini aks ettirishini,
biroq eksperimental ma’lumotlardagi ayrim murakkab nochizigli
o‘zgarishlarni to'liq tavsiflay olmasligini ko'rsatdi.

Modelning approksimatsiya xususiyatlarini yaxshilash

maqsadida eksperimental ma’lumotlar asosida uchinchi tartibli

polinomial regressiya modeli qurildi.
5=48.333924+9.729384x,-8.752948x,-784.415716x,,-

1.015571x,x,-1.709596x x,+0.917425x x,-18.968223x >
7.122334x,>-3.547968x,2-8.400000x,°+13.886194x *+
786.686612x 3-3.966472x, x,-3.814286x * x,+0.375085%,7x,
-0.906246x,” x,+0.514286x.? x -1.256285x ? x,+1.316176x XX,
)

Kubik modelda R?=0,7498, RMSE=5,1229 %, MAE=3,6901
% va r=0,8659 giymatlari olindi. Kvadratik model bilan
tagqoslaganda determinatsiya koeffitsiyentining ortishi va
RMSE giymatining kamayishi uchinchi tartibli model jarayonning
nochizigli xususiyatlarini anigroq ifodalashini ko'rsatdi.

Yugori tartibli polinomial modelda multikollinearlik va ortigcha
moslashish ta’sirini kamaytirish uchun Ridge regularizatsiyasi
qo‘llanildi. Regularizatsiya parametrining maqbul giymati
kross-validatsiya asosida A=0,4863 etib aniglandi. Natijada
zararsizlantirish darajasini ifodalovchi regularizatsiyalangan
model olindi.

S=47.4749+7.0179x,-5.4123x,+0.9979x,-1.0284x x,-
1.6675x, x,+0.8917x, x,-17.6974x *6.4543x,*-
3.4264x%,7-5.8546x *+9.9038x,°+0.9979x ’-3.3912x ’x -
3.4398x *x,+0.9129x,°x,-0.7640x,?x,+0.8805x * x,-1.3657x,°x,
+1.2664x x.X, (3)

Ridge modeli uchun R?=0,7464, RMSE=5,1584 %,
MAE=3,7214 % va r=0,8648 giymatlari olindi. Model kubik
regressiyaga yaqin aniglikni saglagan holda regressiya koeffitsi-
yentlarining bargarorligini ta’minladi.

1-jadval
Zararsizlantirish darajasini matematik ifodalovchi
modellarning giyosiy ko‘rsatkichlari

Matematik model R> |RMSE, % | MAE, % |Pearson r
Kvadratik regressiya | 0,6238 6,2821 4,8733 0,7898
Kubik regressiya | 0,7498 | 5,1229 3,6901 0,8659
Ridge regressiya | 0,7464 | 5,1584 3,7214 0,8648

Kubik regressiya eng yuqori aniglikni R?=0,7498 ta’'minlagan
bo‘lsa, Ridge modeli unga yaqgin natijalarni saglagan holda
regressiya koeffitsiyentlarining bargarorligini oshirdi.

XULOSA

O'simliklarga elektr impulsli ishlov berishda zararsizlantirish
darajasining kuchlanish, kondensator sig‘imi va impuls
davomiyligiga nochizigli bog'ligligi aniglandi. Qurilgan modellar
orasida kubik regressiya eng yuqori aniglikni R?=0,7498
ko‘rsatdi, Ridge regularizatsiyasi esa unga yagqin aniglikda model
koeffitsiyentlarining barqarorligini ta’'minladi. Ishlab chigilgan
matematik modellar zararsizlantirish darajasini bashoratlash
hamda elektr impulsli ishlov berishning magbul parametrlarini
aniglash uchun qgo'llanilishi mumkin.
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Abstract. The article deals with the possibilities of wind energy in the territory of the Jizzakh region. There was also
mention of a low power wind generator. The annual and monthly wind energy of the Jizzakh region was also analyzed. In the
article the analysis of wind direction and wind levels on the territory of Jizzakh region is also discussed.

Key words: potential of wind energy, small wind turbine, small wind generator, wind levels, wind direction.

Annotatsiya. Maqolada Jizzax viloyati hududida shamol energetikasi imkoniyatlari haqida so ‘z boradi. Shuningdek, past
quvvatli shamol generatori haqida ham so ‘z yuritildi. Shuningdek, Jizzax viloyatining yillik va oylik shamol energiyasi tahlil
qilindi. Shuningdek, maqolada Jizzax viloyati hududida shamol yo ‘nalishi va kuchi tahlili haqida so ‘z boradi.

Kalit sozlar: shamol energiyasi potensiali, kichik shamol turbinasi, kichik shamol generatori, shamol darajalari, shamol

yo ‘nalishi.

AnHomauyusa. B cmamve paccmampusaiomcs 803MOICHOCIMU 8empoanepeemuku Ha meppumopuu Ixcuszakckoti obnacmu.
Taxotce ynomunancs aempozerepamop manol mowjHocmu. Taxsce Ovbina NPOAHANU3UPOBAHA 20008As1 U MECAUHAS IHEP2Us
eempa 8 JIxcusakckotl obnacmu. B cmamve makatce paccmampueaemcst aHanu3 HanpasieHus U CUibl 6empa Ha meppumopuu

IDcusakckoti obnacmu.

Kntouessble cnoea: nomenyuan svepeuu 8empa, manas eempsaHas mypOuHda, Manbli eempozeHepamop, yposHu eempd,

HanpasieHue esempda.

INTRODUCTION

Wind energy has emerged as a leading technology in the
global transition to renewable and low-carbon energy systems.
IRENA says the world had around 5,149 GW of renewable power
capacity at the end of 2025, with around 692 GW added during the
year. Wind power added 158.7 GW of new capacity, underlining
the increasing technological and economic significance of wind
energy [1].

Wind power is also actively developing in Uzbekistan. The
500 MW Zarafshan Wind Farm in Navoi region became the first
large-scale wind power plant in the country and one of the largest
operating wind farms in Central Asia [2]. Theoretically, the wind
energy potential of Uzbekistan is more than 520 GW [3] and
further assessment of the wind resources of the region is required.

Where you live, the kind of land around you, how high above
the ground you are and what’s happening in the atmosphere all
affect the wind you experience. Therefore, assessment of wind
speed, direction, turbulence and wind-power density is important
for the selection of suitable wind turbines and their energy
estimation. The Global Wind Atlas presents that the 10% windiest
regions of Jizzakh region have a mean wind speed of about 6.66
m/s and wind-power density of about 489 W/m2 at 100 m height
[4]. But wind characteristics at lower heights can be quite different,
so site-specific meteorological data are especially important to
the design and evaluation of small-scale wind-energy systems.

Materials and Methods

Monthly average wind-speed data for the Jizzakh region were
collected for the period 2017-2019 from open hydrometeorological
databases (gismeteo.ru, windy.com) and processed to obtain
seasonal and annual averages, which form the basis of the
resource assessment presented in Table 1 and Figures 1-2.

The theoretical wind power available to a turbine is determined
by the kinetic energy of the airflow:

Py =(m-v?)/2 (1)
where m is the air mass, p is the air density (1.38 kg/m?),

and v is the wind speed (m/s). The available wind power can be
expressed as:
_ mw? _ pVw? 1 3
Po==r=mm—=sp 40" g

where A is the rotor swept area. For a horizontal-axis turbine:
A= (nD?)/4 (3)

These parameters help estimate the available wind power

and optimize the rotor configuration [4]. Wind direction is also

important for proper turbine orientation and efficient energy
capture.

RESULTS AND DISCUSSION

Data of 2017-2019 show low and relatively stable wind speeds
from 1.3 m/s in December to 3.2 m/s in August. The annual
mean speeds were in the range of 2.4-2.8 m s-1, suggesting
that wind-energy systems in the region should be designed for
low-wind conditions.

Figure 1 presents the near real-time wind-gust field from
windy.com for Jizzakh region and neighboring lowland districts of
Zafarobod, Paxtaobod, Guliston, Bakhoriston and Yangiyer. The
color scale is from 0 to 20 m/s. Most of the area mapped including
Jizzakh city is in the lowest range, which is consistent with the
near surface wind speeds of 1.3-3.2 m/s derived from ground
station data in Table 1. No clear gust maxima are observed in the
central flat area, but in the northwest periphery, near Koytosh,
the higher and foothill terrain is more exposed to the flow and
gusts are somewhat stronger. In general, the lowlands exhibit
a fairly uniform low-to-moderate wind regime, suggesting that
micro-turbine design should be optimized for the low wind speeds
reported in Table 1 rather than for localized high-wind conditions.

Figure 2 depicts the accumulated wind layer for the same
region and period. Unlike the instantaneous gust field in Figure
1, the accumulated wind pattern is spatially variable with lighter
tones near Koytosh and the western part of Jizzakh and darker
tones toward the eastern and north-eastern districts, including
Guliston, Bakhoriston and Dashtobod. The west to east gradient
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Figure 2. Accumulated wind energy over Jizzakh region (windy.com)

shows a small increase in the cumulative wind-energy availability
in the eastern districts. The difference is small and has to be
verified with long-term station data but eastern sites may have
a small advantage in energy yield for the same micro wind
turbines.

Table 1 suggests that to use the low speed wind of the region
efficiently, turbines adapted to the local conditions are necessary.
The annual mean wind speed is less than 3 m/s, which means
that the conventional utility-scale turbines, designed for higher
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wind speeds (6.66 m/s at 100 m, in the windiest areas [4]), are
not suitable for near-surface conditions. Low cut-in speeds,
relatively large swept areas and optimized rotor geometries are
more suitable for micro and small turbines. This agrees with the
results of Izzatillaev et al. [5] who concluded that small vertical-
axis wind turbines are technically feasible in low-wind conditions
in Jizzakh. Accurate assessment of prevailing wind direction and
seasonal wind-speed variations is also needed for proper turbine
orientation and siting.

Table 1.
Monthly analysis of wind speed in Jizzakh region

Month 2017, m/s Month 2018, m/s Month 2019, m/s
January 24 January 2.5 January 24
February 2.0 February 22 February 2.1
March 1.8 March 1.8 March 2.0
April 2.5 April 2.8 April 2.6
May 24 May 2.3 May 2.3
June 2.9 June 29 June 2.7
July 2.6 July 2.8 July 2.6
August 32 August 33 August 34
September 2.7 September 2.5 September 2.6
October 2.7 October 2.7 October 2.8
November 1.8 November 1.8 November 1.8
December 1.3 December 1.4 December 1.4
Annual 24 Annual 24 Annual 2.8
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CONCLUSION for low-wind sites. Small wind systems can benefit from wind

The analysis showed that Jizzakh region has relatively low, power estimation, local wind speed and wind direction data for

but stable wind speeds (1.3-3.2 m/s) in 2017-2019. This makes  optimal rotor selection and orientation, which can improve the
the area suitable for micro and small wind turbines designed energy yield.
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ATPOKNACTEPIAP ®AOJINATU CAMAPALOOPITUTUHU ATTOHA
KYPCATKUY BYUUYA BAXONALL METOOAUKACH

UcpounoB Boxoaup N6parumoBuny
ToLKeHT AaBnaT UKTUCOOMET yH1BEpCUTETM Npodeccopu, n.d.4.
HonueB Camangap ToupoBu4
MyCTakun n3naHyB4u

Annomauyusa. Maxonada azpoxnacmepnap gaonusmu SKyHIapuHu 6axonaul 8a yiapHu as30aapu, 0asnam 8a Hcamusm
Maupaamaapu 6unar arokanapu xonamu 0aparcacuiu aHukaaul yuyH maokukomaapumusda kiacmepnap gaonusmu Ha-
mudKanapunu Komniekc 6axonaw maecusi amunzan. Tadkukomaap Hamuxcacuaa acocas Kaacmepaap Gaonusmu Hamuxca-
napunu 6axonaw makcaduda 18 ma kypcamkuurap muzumu uwnab yukuizam eéa ynap 3 ma aypyx (ukmucoouti- monusguti,
UHCMUMOULL 8 IKON02UK)2A OYUWL MAKAUG KUTUHZAH.

LIynunzdex, ysapo petimunenaui, xyoyoaap 6ytiuua makkocaaul, Uuniap kecumuda yiap OUHaAMUKAcuHu 6axonau, Kyuiu
84 3au) MOMOHNAPUHU AHUKIAW, UHBECMUYUA 8a dasnam KYA1ab-Kyesamaauuoa ycnyeopaukaaputu 6enzunaul, Kiacmep-
napHu camapadopauk dapaxcacu Oyliuua 2ypyxiaul UMKOHUSAMUHU pamuul makcaduda 3 zypyx Kypcamxuunap musumuHu
f20Ha uHmezpan Kypcamkuuiap eépdamuda komniekc 6axonaul Uyiiapu mascus Imuneat.

Kanum cysnap: azpoknacmep, mangpaamoopnuk, Kypcamxuuiap, camapadopiux, 6axonaul, Kypcamxuuiap 2ypyxu, 20Ha
uHmezpan Kypcamxud.

Abstract. The article recommends a comprehensive assessment of the performance results of agricultural clusters in order
to evaluate their activities and determine the level of their relations with the interests of cluster members, the state, and society.
Based on the results of the research, a system of 18 indicators has been developed to assess the performance of clusters, and
these indicators are proposed to be divided into three groups: economic and financial, social, and environmental.

Furthermore, comprehensive assessment methods based on a single integral indicator are proposed for the three groups
of indicators in order to enable mutual ranking, comparison across regions, assessment of their dynamics over the years,
identification of strengths and weaknesses, determination of priorities for investment and government support, and grouping
of clusters according to their level of efficiency.

Keywords: agricultural cluster, stakeholder interests, indicators, efficiency, assessment, group of indicators, single integral
indicator.

AnHomauyusa. B cmamve npednoscen KOMNIEKCHbIL NOOX00 K OYEHKE Pe3ynbmamos 0esmenbHOCmu azpokaacmepos, no-
3g0n510WULL ONpedenums yposeHb Peanu3ayuu UHMEpPeco8 yuacmHuUKo8 KiacmepHbix o6seduHenuli, zocydapcmea u obuje-
cmed, a makdce ypoeeHb 83aAUMOCEA3U Pe3yabmamos esmenbHOCmu dzpokaacmepos ¢ UHMepecamu OCHOBHbIX MUPOBbIX
cmopoH. Ilo peaynbmamam npoeedénHozo uccnedosanus paspabomana cucmema us 18 nokasameneti, npednasHaueHHas ons
KOMNJIEKCHOU OYeHKU pe3ylbinamos desimenpHocmu azpokaacmepos. B coomeemcmauu ¢ codeprcamenbHoll HanpasneHHo-
CMblio nokasamenu czpynnuposaHbvl N0 Mpem OCHOBHbIM HANPABIEHUSM: IKOHOMUKO-(DUHAHCOBOMY, COYUANTLHOMY U IKON02U-
ueckomy.

Kpome mozo, 6 yensax obecneuenust 803mMoxcHOCMell CONOCMABUMENbHOZ0 pelimuHza azpokaacmepos, UX CPABHEHUs 8
paspese cezMenmos, oyeHKu OUHAMUKU nokasameinell 80 8peMeHHOL meHOeHyulU, onpedeneHusl CUIbHbIX U CLAObLX CIMOPOH
desamenvbHoCcMU, onpedeneHusl NpUoOpumMemHwIX hokasamenel UHBECMULYUOHHOU U 20CYy0apCmMeeHHOl N0O0epHCKU, a MAKHce
2pynnuposKuU azpokaacmepos no aggexkmusHocmu.

Kntouessle cnosa: azpoknacmep, unmepecol 3auHmepecosaHHblx CMOpPoH, hokasamenu, 3hekmusHoCcmyb, oyeHKa, 2pyn-

na noxasameﬂeﬁ, cocmasHoll nokasamerb.

KUPULL

Knwnok xyxanuruHm ucnox Kunuiw xapaéuuga ysapo
OOFNMUK MYKM Ba TaLUKW TEHOEHUMSNAP - KULLIOK XYXKanurnHu
PUBOXIAHTUPULLHUHT CTPAaTENK axaMUSITUHUHT YCouLM AyHéaa
Ba Mamnakataa 03uK-0BKaT MyaMMonapuHuHr Tobopa aonsapb
axamusaT Kkach aTvm WwapouTmaa MyCTakunvk nunnapuaa sa
XaxoH NKTUCOAMETMAA arpap COXaHU PUBOXNaAHTMpULL Gopacy-
fda TynnaHraH 6ow TaxpubagaH yHymnu chongananvw Tanab
aTunagu.

V3bekncton Pecnybnukacu MpeamaeHTuHnHr 2019 iun 23
okTabpaars “Y36ekncToH PecnyBnukacu KALLMOK XYKanuruHm
puBOXnaHTUpnHUHT 2020-2030 wmnnapra mymkannaHraH
cTpaTerMsicuHm tacauknaw tyFpucuaa’rn MNe-5853-coH
dapmoHmaarm “KUMLLNOK XYXanuru MaxcynoTnapuHim xapua
Kunuw Ba cotuwaa 6030p TaMONMNNAPUHN KEHT KOPUIA 3TULL,
cudat HasopaTn UHPPATY3UNIMaCUHN PUBOXMAHTUPWLL, 3KC-

nopTHu parbatnaHTMpuw, makcaanu xankapo 6osopnapaa
pakobaTbapaoLL, FOKOPU KYLUMITaH KUAMATIN KALLMOK XYXXanuru
Ba 031K-OBKAT TOBapnapu mwnab YnkapuLHn Hasapaa TyTyBYM
Kynan arpobusHec MyxMTUHM Ba KYLUUNTaH KMAMAT 3aHXUPUHW
apatuw’” Basudacu ywoby NyHanuwHU puBOXMAHTUPULLHWNHT
acocuin MesoHuHW 6enrunab G6epaam [1].

Ly 6unaH 6up katopaa, ep ManfoHNapUHUHT Aerpagaumscu
Ba CyB TaHKucnuru 6unaH 6ofnuk canbuin TeHAeHUMAnapHu
o6bekTnB BaxonalwHu xucobra onvw Ba coxaHu Gapkapop
PVBOXMNAHWLLMHWHI acOCUA OMUNN YHW MOAEpHM3auusanaLy
3apypuatu xucobnavaan. Y3 naebatnaa, “momepHusauus
KWLLIMOK XYXKanurmHUHT UCTMKGonnu pakobatbapgoww mogenw,
YHUHT Makbyn mxTumounn Tysunuwm Ba 603op Tamonmnnapura
MOC KenaamraH KWLLIOK XyXKanuru CyobekTnapuHUHT TallKuimin
LIAKNMapyHW LWaKNNaHTUPULLHKM Tako30 atagun” [2]. PusoxnaH-
raH mMamnakartnap taxpvbanapu CoxaHu UCTMKOONMM TallKu-
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nui TyaunmanapgaH 6upu - 6y arpoknactepnap aKaHmuruHu
KypcaTmokaa.

TagkukoT Makcagu. Arpoknacrtepnap aonusat camapagop-
NUIMHWM no[anoBYM KypcaTkninap TMSMMUHN UWnad Ymkui
Xxamaa ynap acocuaa siroHa uHTerpan KkypcatkmygaH domngana-
HMG Komnnekc 6axonaLtl NynnapuHy TaBcus aTULL xmcobnaHaau.

Mag3yra ong agabuétnap wapxy. MamnakatuMmusga arpokna-
cTepnap Tawwkunun Tysunma cudatnga daonuat dowunaraHura
Kyn BaKT yTMaaw. JlekvH ynap dpaonuati Tawukun atu, 6axonatu
Ba MyammMonapu Tyfpucvaa unMuin Tagkukotnap onub 6opunraH.
XycycaH A.HacTuH arpoknacTepHmn «KULLMOK XyXXanurn KOpXoHa-
napw Ba ynap 6unaHx 6ofnuk 6ynraH TapMoKiapHW yrapHUHT reo-
rpadomK SKMHAUIW, YXLWwall nwnab YnkapuLl xxapaéHnapu xamaa
pecypcnap Ba MHGpaTy3unManapHu bupranvkaa Takcumnatw
acocuaa Tawkun aTuw waknmy» aed 6axonanam [3]. A.3MHYEHKO
Ba bolwkanap ukpuya, arpoknactepnap KWLLNOK XYXanuruHu
PVBOXMAHTUPULL CTPATErMSACH Ba MUHTaKABUA CUECATHUHT ax-
panmac kucmura avnaHagu [4].

V3bekncToHnuk onumnapaad M.K.MapoaesHuHr [5] nnmuii
TaAKUKOT MLLMAa UKTUCOAUIA PUBOXMAHWULLHWHT MHHOBaLMOH
nynura ytuwga UKTUCOANETHWMHT arpap cekTopuaa TynnaHut
KonraH MyaMMOonapHu xan aTuL 3apypnuri 6unax 60fFnmK akaH-
nurv Tabkugnarad. P.X.Oprawes coxaHu 6unvm Ba MHHOBALIMOH
acoca xamaa sHr TEXHUK - TEXHOIMOMMK acoca PUBOXIaHTUPULL
3apypnurvHy Kkang atrax [6].

WNktucogun onum H.C.XywmaTtoB unmuii Tagkukotnapuaa
arpap CekTOpVMHW MOAEPHU3ALMSA KUUL Ba coxafarn MHHOBa-
LMOH chaonusTHK kynnab-kyeeaTnail 6ynmnya masxys Myammo
Ba MacananapHu xan aTull 3apyprurMHu Tabkugnangm [7].
Mpoceccop T.X.dPapMOHOB arpOMKTUCOAMETHUHT y3ura Xoc
XYCyCUATNapuHK xmcobra onysym, 6OLLKapyBHUHT aCOCUI METO-
[OMOrnK Tamonmnnnapura acocnaHraH 6oLkapu MoaenapuHn
KynnaLH1 COXaHn PUBOXMAHTUPULLHUHT MyXMM OMUNK cudati-
aa kang atagu [8]. CoxaHuHr TaHuknu onummn K.A.Y4opneBHUHT
AEXKOH Ba hepmep xyxanuknapu MaonuaTMHU TYFPU TaLLKui
3TWLL Ba YHW Kynnab-KyBBaTnaLl arpap CEKTOPHWHI PUBOXIAHW-
LUMHW MYXUM OMUI SKaHNWUMMHW TabkuanaraH [9]

JlekvH mamnakatvmmnaga xo3vpaa ywoy cybbektnap daonu-
ATU HaTMXKaNapuH1 6axonaLlHUHE MaBXya aManuéTuHU mKobuii
Aeb 6ynvanan. Arpoknactepnapaa Maxcynot uiunab YnkapuLLHn
YCULUWM HaTuXacuaa KyLuumnraH KMimaT Xaxmu owaau, uwnab
YMKAPULLHWHE YCULL CYpbaTiapUHUHIT MOMUANALLITAPULL YYyH
KyLunmMya MaHbanapHu spatvnaav Ba axonvHUHT MOAAWNA hapo-
BOHJIMK JapaxacuHu sHada owagu. Xoavmpaa arpoknacrepnap
6oL Basungacy Maxcynot uwnab Ynmkapu camapagopiurnHi
owwmpuwaaH nbopar. Mabnymkm “ xap 6up mexHar, Moaaun Ba
MOMUSBUI pecypcnap xapaxar bupnurura nwnab vnkapuiu
XXMM Ba KYLUUIraH KUAMaTHMW I0KOpY Tap3aa OLUMPULLIHK Tako30
Kunagu. ByHUHr HaTuxacuaa MexHaT yHyMAOPNUIMHU oLumpuLlra
nMKoH TyFunagn [10].

MATEPUATNNAP BA YCNYBINAP

TapkukoT Makcagura apulLmnLW YYYH 3MAMPUC Taxmwn,
KMécnall, Takkocnaw Ba cucpatnm 6axonaliHu y3 nyvra onraH
KOMNnekc éHaallysnapaaH dpongananunan. Mae3syHu ypraHuwaa
V3bekucton Pecny6nvkac Munnuii cratuctuka Kymutacm pac-
MW Ba XYXanuK opuTyBun cybbekTnap xmucoboTtnapyu mabny-
MOTNapu xamaa pacmui cantnap axbopornapura acocnaHungu.

HATWXAIAP BA MYHO3APA

ArpoknacTtepnap aonusitu camapagopnuriHm 6axonatl Tusu-
MWHW TAaKOMUINaLWTUpULL xapaéuuaa 6axonall kypcaTkuinapmuHm
KEHranTupuLL Ba AMBEPCUMUKALSA KUITMLL MyXMM axamusTra ara.
ByryHr kyHaa dakat uKTMcoamni, MONMSBIUIA KypcaTkuinap aco-
cupa baxonall TUMIapu camapany HatuxanapHu 6epmasanTu.
TagkukoTnapumma xxapaéHnapuaa amanuétaa arpoknacrepnap
daonuaTUHN Taxnun Kunuw Ba ynap aonuaT SKyHnapuHu
Haxonall TU3UMU MaBXyZ dMacinrm aHuKNaHau.

LLly 6ownc arpoknactepnap aonusaTtu akyHnapuHu 6axonatu
Ba YNapHWHT y3 ab3onapu bunaH MaHdaataopnuri AapaxacuHm
aHuKNaL y4yH TagkukoTnapumuaaa knacrepnap aonuatv Ha-
TUXanapuHu Komnnekc 6axonaluHn Tawkun 3TUW Makcaauaa
3 Ta rypyx (MKTUCOAMI- MOMUSIBUIA, WXXTUMOMWIN Ba 9KOMOMUK)
KypcaTtkmunap Tuammm mwnab yukungm (1-pacm).

* peHTabeIIINK, apoMaJl, TAHHAPX, KYIINITaH

Mxrucommii- KHIMAT, MEXHAT YHYMIODJIUTH
MOHSBHIA
* MII YPUHJIApH, WII XaKH, HH(pPaTy3HIMa,
7 (oR—— XOTUMITApHH Taiépiant
* TYHpOK YHYMJIOPIIHTH, SHeprHs
DKOOMK caMapajIopIIiTH, IUKHH/IIAPHH

KaMalUTHPUII, CyBIaH (HOHTaIaHAIIT

1-pacm. Arpoknactepnap cgaonuaTun camapagopnuruHu
6axonai KypcaTkuunapu rypyxy Ba Tuaumm'.

Komnnekc 6axonall Tmanmu arpoknacrepnap gaonvatuHm
TYNUK Ba XaKKOHWN Gaxonall UMKOHWHM Gepaaun. Tabkuanaiu
NO3UMKM, Y3BEKUCTOHHUHT KULLNOK XyXanuri knactepnap da-
ONMUATUHM hakaT MKTUCOANA-MONMSABUIA KypcaTknynap Gunax
Gaxonall ypHura koMmnnekc KypcaTtkuunap épgamuaa baxonatu
TU3UMW KynnaHunca, knacTeprapHUHr Maxannumn axonu unax
anokanapu MyctaxkamnaHaau, Ul YypuHnapw Kynasav sa axonu
hapoBOHNMIK owagn. JKONOrMK KypcaTkuinap TMsuMmn arpo-
KrnacTepnapHu y3 paoniMaTUHU Tallkun aTuwaa atpod-mMyxurra
MWUHMMan Tabecup KypcaTtagurad TexHonornanapaaH dongana-
HuLra yTuwmHn parbatnantvpaau. LWy Tapuka, keHr kamposnu
Haxonall TM3UMK arpokKnacTeprnapHUHT MKTUCOANNA, WKTUMOUIA
Ba 3KOMNOIVK MyHanuwnapgary caMmapagopnurii axwunaiiga
MYXWUM pOsb YRHaNau.

LyHuHraek, arpoknactepnap gaonusatv camapagopnuriHi
nofanoBYmn yu rypyx Kypcatkuynap TM3nMu acocuaa siroHa
KOMMMEKC KypCaTKMYHM aHuknaw wynnapu uwnabd vnkungu.
CamapagopnuvkHy 6axonaLlHUHT MKTUCOANA-MONUSABIIA rypyxura
8 Ta KypcaTKuinapHu KMpUTULL TaBcus atunagn. Ywoby rypyxra
KMPYBYM KypCaTKMUNapHu komnnekc 6axonail yy4yH Kynuparu
agavTvB MOAEN acocuaa WaknnaHraH hopmynagaH dongana-
HULWL Taknud aTunagu:

n
Hkc = 1/nz Xi
i=0

ByHpa: Vkc — nkTucogmm camapagoprnvkHu Mdoaanosyn
KOMIIIEKC KypcaTkuy;

X, - UKTMCOMI camapafopnukHi MPOAanoBym i - KypcaTkuy;i
- UIKTUCOAMI cCaMapafoprMkHW udodanosym GuTTa KypcaTkuy; n
- UIKTUCOAMIA camapaopiMkHU MdpoaanoBym xamm kypcaTkmunap
COHU;

MxTrmonin camapagoprnukHu ndoganoBun Kypcatkmynapum
TM3uMu 4 TagaH nbopar. Yoy rypyxra Kupye4m KypcaTkudnapHu
komnnekc Gaxonawl yy4yH KyWuparm agauTveB MOAEn acocuga
LiaknnaHraH doopmynagaH donganaHuw TaBeust aTUNMokaa:

n

Wxe = l/nz Zi
i=0

ByHaa: MXc — mXTuMoun camapagopnunkHn ndoganosym
KOMMIIEKC KypcaTkuy;

X, - WKTUMOWIA camapagopsinkHi UHOAANOBYM i - KypcaTKuY,
i - KTMOWI caMapafopinKHY ncpoganosym GuTTa KypcaTkuy;n

(i=1n);

(i=1,n);

1 Myannudak uiaHnmMacH.
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- DKTUMOWIA caMapagopnvikHy chofanoBym )amm kypcaTkuinap
COHW.

JKonorvk camapazoprnvkHu udoganosyy 5 Ta kypcatkmynap
TU3MMUHK KoMMnekc Baxonall mMakcagupa Kynuaarv agoutue
Mozen opmynacugaH dorganaHuil MyMKUH:

n

Ic = 1/nz Wi
i=0

ByHpa: 3¢ — aKkonoruk camapagopnvkHy ngoganoBym KoM-
nnekc KypcaTkuy;

X, - 3Komnorvik camapagopnvkHu Nchodanosun i - Kypcartkuy,
i - 3KOMOrnK camapazopfkHW noaanosyn 6GUTTa KypcaTkmy; n
- 3KOMNOrvK caMmapagoprvkH1 MPoaanoBYm xamMu KypcaTkmunap
COHU;

KOkopwuaaru yuTa rypyx Kypcatkudnap acocmaa arpoknacrep-
nap caonuaTy Ba camapafoprmruHn 6axonatl y4yH TaBcust aTu-
naéTraH kypcaTKuyinapHn ymymnaLiraH sroHa KypcaTkud acocuaa
H6axonaw mMakcaguaa Kyimpgaaru cdopmynagaH donganaHuil
TaBCus KUnHaau:

n n n
AKc = 1/n E Xi+1/nZZi+1/nZWi =1/3Zw
=0 =0 =0

i=0

Y6y hopmynaHuHr kuckada Wwaknu Kynuaruya 6ynaau;
n

AKc = 1/3 z Yi
i=0

(i=1,n);

(i=13);

(i=13);

XYINOCA BA TAKNNU®PIIAP

Xap kaHgan cdaonuaTt HaTukacu y canbuin éku nxobun
6ynuLLIMaaH KaTbuUiA Ha3ap camapagopPIIMKHN OLLMPWLL AYMNapuHA
6enrnnaw makcaguga 6axonaHuwmn 3apyp xucobnaHagu.
TagkuKoTnapvMu3 HaTwxacuaa arpoknacreprnap TallKumuia
Ty3unma cudatnga sHru 6ynraHm 6ouc ynap daonuaTuHu
ndoganosyn Kypcatkmunap Tmavmmn mwnab yvkungm Ba ywoy
KypcaTkuynap TM3MMu acocuaa koMmnekc 6axonall nynnapu
Taknud atunaun. TaknudHu amanvétaa kynnaiw arpoknacrep-
napHu:

1. Y3apo peiTuHrnaLy;

2. Xynynnap 6yinya Takkocnaly;

3. Munnap kecumnaa ynap AnHammnkacuHu 6axonaty;

4. Kyynu Ba 3auc TOMOHMapUHU aHuKMaLl;

5. MiHBecTuuMs Ba JaBnat kynnab-kyBBaTtnawumaa ycTyBop-
nuknapuHu 6enrunay;

6. KnactepnapHu camapagopnuk gapaxacy 6yinmya rypyxnatu
VUMKOHUSITUHW Gepaaw.

ByHpaH Tawkapu, 6yHpan 6axonaw TU3MMKM acocupa
TYyNnaHraH mMabnymMoTnap knacrepnap ypracuga pakobatHu
OLIMpWLL Ba amanra owwupunaguraH nouuxanap cudatmHu
AXwuMnalura xam xvm3mar Kunagu. Arpoknactepnap gaonusatu
HaTuxanapuHu KOMMIeEKC KypcaTkuynap acocuaa H6axonall
TU3UMUHUN XKOPUIA 3TUMULLN UKTUCOAMIA caMapagopnvk bunax
Gypra WKTUMOWIA Ba 9KONOTMK caMapafopiuKHU TabMUHNaLLnra
XaMm Xuamart Kunaau.

24 (4), 37-42 b.

OkoHomuKa, ynpaeneHue. 2013. Ne 4. C. 46.

MyammMonapu, eynmMnapm Ba uctmkbonnapu. — 2015, 22 6.
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«O‘ZBEKISTON QISHLOQ VA SUV XO‘JALIGI» VA «<AGRO ILM» JURNALLARIDA
CHOP ETILADIGAN ILMIY MAQOLALARGA QO‘YILADIGAN

TALABLAR

1. ETIKA ME’YORLARI VA MUALLIFLIK HUQUQI

Tahririyatga taqdim etilgan materiallar ilgari boshqa nashrlarda chop
etilgan yoki boshqa nashrlarda ko‘rib chigilayotgan bo‘lmasligi kerak.
Shuning uchun muallif tahririyatga ushbu shaklda nashr etish uchun
taqdim etgan materialini barcha hammualliflar va ish bajarilgan tashkilot
nomidan kafolatlanishi lozim. Nashrga qabul gilingan magqolani jurnal
tahririyatining yozma roziligisiz ularni boshqa tillarga tarjima qilib
takroran chop etmaslik kafolatini oladi. Shuningdek, muallif jurnal-
ning etika me’yorlari bilan tanishganligi, roziligi va keltirilgan barcha
mas’uliyatlarni zimmasiga olganligini tasdiqlanishi darkor.

2. «<O*ZBEKISTON QISHLOQ VA SUV XO‘JALIGI»
va «<AGRO ILM» JURNALLARIDA YORITILUVCHI
MAVZULAR
Qishloq xo‘jaligi, biologiya, veterinariya, texnika va iqtisodiyot
fanlari hamda agrar sohada amalga oshirilayotgan islohotlar.
«O¢‘zbekiston qishloq va suv xo‘jaligi» agrar iqgtisodiy, ilmiy-
ommabop va «Agro ilm» agrar iqtisodiy, ilmiy-amaliy jurnallari
tahririyati tahririyatiga taqdim etilayotgan qo‘lyozma bo‘yicha muallif
ilmiy-tadqiqot ishi olib borayotgan tashkilot rahbariyatining yo‘llanma
xati, maqolani chop etish mumkinligi haqidagi ekspert xulosasi hamda
taqriz bo‘lishi lozim.

3. MAQOLANING YOZILISH TILI,
TUZILISHI VA TARKIBI

Magolalar o‘zbek, rus va ingliz tillarida qabul gilinadi. Maqola keng
omma uchun tushunarli tilda, grammatika qoidalariga amal gilgan holda
yozilgan bo‘lishi kerak. Maqola o‘zida muayyan ilmiy tadqiqotning
tugal yechimlarini yoki uning bosqichlarini ifodalashi zarur. Sarlavha
maqolaning mazmuni to‘g‘risida axborot bera olishi, imkon qadar qisqa
bo‘lishi va umumiy so‘zlardan iborat bo‘lib qolmasligi kerak. Odatda
ilmiy maqolada quyidagilar bo‘lishi kerak: universal o‘nlik tasnifi
(UO°T), maqolaning sarlavhasi, annotatsiyasi (uch tilda), kalit so‘zlar
(uch tilda), kirish, ko‘rib chigilayotgan muammoning hozirgi holatining
tahlili va manbaalarga havolalar, masalaning qo‘yilishi, yechish usuli
(uslublari), natijalar tahlili va misollar, xulosa, foydalanilgan adabiyot-
lar ro‘yxati, muallif(lar) to‘g‘risida ma’lumot. Maqolada odatda qabul
qilingan atamalardan foydalanish, yangi atama kiritganda, albatta, uni
aniq asoslab berish kerak. Fizik kattaliklarning o‘Ichov birliklari Xalqaro
o‘lchamlar tizimi (SI)ga mos bo‘lishi kerak. Jurnalga ilgari ¢’lon qilin-
magan magqolalar qabul gilinadi. Maqolada muallif o‘zining ishlariga
havolalar soni haddan ziyod oshirib yubormasligi, ko‘pi bilan 20-30
foizgacha bo‘lishi tavsiya etiladi. Tahririyat ko‘chirmachilik (plagiat),
o°zgalarning ishlarini o°zlashtirib olishga salbiy qaraydi. Shuning uchun
mualliflardan ishga jiddiy munosabatda bo‘lishi va havola qilish qoida-
lariga bo‘ysunishi: kvadrat qavs ichida bibliografik havolani qo‘yishni
yoddan chigarmasligi so‘raladi.

4. MAQOLAGA QO‘YILADIGAN TEXNIK TALABLAR

Magqolaning sarlavhasi, muallif (lar) va u(lar)ning lavozimi, ilmiy
darajasi va ish joyi, annotatsiya, kalit so‘zlar (uch tilda) bir ustunda
yoziladi. Maqolaning qolgan matnlari ikki ustunda yoziladi. Maqola
MS Word matn muharririda yozilishi va quyidagi ko‘rsatkichlarga mu-
vofiq qat’iy rasmiylashtirilishi kerak: - A4 formatda, matn sahifasining
chekkalarida 2 sm dan joy qoldiriladi, Times New Roman shriftida,
magqola uchun shrift hajmi - 14 pt, jadvallar bundan mustasno, jadvallar
uchun shrift hajmi - 12 pt, qator oralig‘i - 1,5 interval, matn sahifa
kengligi bo‘yicha tekislanadi, xat boshi - 1 sm («Tab» yoki «Probel»
tugmalaridan foydalanmasdan).

Quyidagilarga ruxsat etilmaydi: sahifalarni ragamlash, matnda
sahifani avtomatik bo‘lishdan foydalanish, matnda avtomatik havola-
lardan foydalanish, kamdan-kam hollarda ishlatiladigan yoki qisqartma
harflarni qo‘llash.

Jadvallar MS Word dasturida yoziladi. Jadvalning tartib ragami va
nomi jadvalning yuqorisida yoziladi.

Grafikli materiallar (rangli rasmlar, chizmalar, diagrammalar,
fotosuratlar) o‘zida tadqiqotning umumlashtirilgan materiallarini
ifodalashi kerak. Grafikli materiallar yuqori sifatli bo‘lishi kerak, agar
zarurat tug‘ilsa, tahririyat ushbu materiallarni alohida faylda 300 dpi
dan kam bo‘lmagan o‘lchamda jpg formatda taqdim etishni talab qilishi
mumkin. Grafikli materialning nomi va tartib ragami pastki qismda
keltirilishi zarur.

Formulalar va matematik belgilar MS Wordda o‘rnatilgan
formatli muharrirda yoki MathType muharriri yordamida bajarilishi
kerak. Jadvallar, grafikli materiallar ko‘rsatilgan maydondan chiqib
ketmasligi lozim.

Annotatsiya (o‘zbek, rus, ingliz tillarida) — annotatsiya hajmi
50-100 ta so‘zdan iborat bo‘lishi va maqolaning tuzilishini qisqacha
ifodalovchi, axborot shaklida berilishi kerak.

Kalit so‘zlar (o‘zbek, rus, ingliz tillarida) — 8-10 ta so‘z va ibo-
ralardan iborat bo‘lishi kerak. Kalit so‘zlar va iboralar bir-biridan vergul
bilan ajratiladi. Keltirilgan kalit so‘zlar tadqiqot mavzusini juda aniq
aks ettirishi shart.

Kirish. Kirish qismida tadqiqotlarning dolzarbligi va ob’yekti tav-
siflanadi. Dunyo olimlari tomonidan chop etilgan ilmiy maqolalarning
tahlili keltiriladi. Chop etilgan adabiyot manbalarida qo‘yilgan ilmiy
izlanishlarning yechimi yo‘qligi tasdiqlangan holda muallifning ilmiy
ishlari qaysi olimlarning ishiga asoslanganligi ko rsatiladi.

Materiallar va usullar (yoki uslublar). Bunda tanlangan usul bataf-
sil tavsiflanadi. Keltirilgan yoki qo‘llanilgan uslub boshqa tadqiqotchilar
uchun ham tushunishiga qulay bo‘lishi kerak.

Natijalar va munozara. Natijalarni asosan jadvallar, grafiklar va
boshqga suratlar ko‘rinishida keltirish tavsiya etiladi. Ushbu bo‘lim
olingan natijalarni tahlil qilish, ularni sharhlash, boshqa mualliflarning
natijalari bilan solishtirishni o‘z ichiga oladi. Natijalarda ilmiy-tad-
qiqotlar natijalari qisqacha umumlashtiriladi. Natijalar tadqiqotning
ob’yekti parametrlari o‘rtasidagi munosabatlar muallifiar tomonidan
belgilangan maqolaning asosiy ilmiy natijalarini umumlashtiruvchi,
sonli xulosalarni 0°z ichiga oladi. Natijalar maqola boshida qo‘yilgan
vazifalar bilan mantiqan bog‘langan bo‘lishi kerak.

Xulosa. IImiy ishlarining qisqa natijalari keltiriladi, ularning ichida
izlanishning usuli, yangi yechimi, amaliyotda qo‘llanishning natijalari
iqtisodiy va boshqa ko‘rsatkichlar bo‘lishi kerak.

Adabiyotlar. Adabiyotlar ro‘yxati 10 tadan kam bo‘lmagan man-
balardan iborat bo‘lishi kerak, topilishi qiyin bo‘lgan va normativ hujjat-
lar, bundan tashqari internet manbalarida keltirilgan havolalar (davriy
hujjatlar hisobga olinmaydi) bundan mustasno. Adabiyotlar ro‘yxa-
tiga darsliklar, o‘quv qo‘llanmalari kiritish mumkin emas. Ko*pchilik
adabiyotlar ingliz tilida so‘zlovchi xalgaro kitobxonlar uchun ochiq
va tushunarli bo‘lishi kerak. Manbalarning ahamiyatliligiga qattiq
talablar qo‘yiladi. Barcha manbalar maqolaning ichki qismida ragam-
langan havola tarzida berilishi kerak. Matndagi havolalar kvadrat
qavs ichida (masalan, [7], [9, 10] ) keltiriladi. Barcha manbalarga
matnda havolalar berilishi kerak, aks holda maqola qaytariladi.

Muallif (lar) haqida ma’lumot: familiyasi, ismi, otasining ismi,
lavozimi, ilmiy darajasi, ish joyi va ORCID raqami. Ushbu ma’lumot-
lar maqola taqdim etilgan tilda keltirilishi hamda maqolaning boshida
— sarlavhadan keyin joylashtirilishi kerak.

Yugqoridagi talablarga javob bermaydigan maqolalar ko‘rib chi-
qishga gabul gilinmaydi va chop etishga tavsiya gilinmagan magqolalar
mualliflarga qaytarilmaydi.

Magqolalarda keltirilgan ma’lumotlarning haqqoniyligiga mual-
lif(lar) javobgardir.

TAHRIRIYAT.
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