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PAXTACHILIK

d) https://doi.org/10.67048/qxju2026ai131iss8m1331

BIRINCHI YILGI SELEKSIYA KO‘CHATZORIDA F, DURAGAY
AVLODLARINING QIMMATLI XO‘JALIK BELGILARI BO‘YICHA
BAHOLANISHI

UO'T: 633.51:631.52

Raximov Azizbek Dilmuratovich
Andijon gishlog xo‘jaligi va agrotexnologiyalar instituti dotsenti, gishloq xo'jaligi fanlari falsafa doktori (PhD),
https://orcid.org/0000-0002-0632-3279

Annotatsiya. Mazkur maqolada birinchi yilgi seleksiya ko ‘chatzorida o ‘rganilgan F4 duragay avlodlarining qimmatli
xo ‘jalik belgilari qiyosiy tahlil gilingan. Duragay kombinatsiyalarining o ‘suv davri, bir ko ‘sakdagi paxta vazni, bir tup
o ‘simlik mahsuldorligi, tola uzunligi va tola chiqimi ko ‘rsatkichlari Andijon-36 andoza navi bilan taqqoslangan. Tadqiqot
natijalariga ko ‘ra, Buxoro-6 x 010888 kombinatsiyasida bir tup o ‘simlik mahsuldorligi 81,5 g va tola chiqimi 40,4 foizni,
S-6524 x 011592 kombinatsiyasida o ‘suv davri 114 kun va tola uzunligi 34,5 mm ni tashkil etdi. Shuningdek, Sulton x 011482
kombinatsiyasida bir tup o ‘simlik mahsuldorligi 80,0 g va tola chigimi 39,9 foizga teng bo ‘ldi. Ushbu natijalar mazkur
duragay kombinatsiyalarini qimmatli xo jalik belgilarining maqbul uyg ‘unligi bo ‘yicha keyingi seleksiya bosqichlarida
baholash va tanlash muhimligini ko ‘rsatadi.

Kalit so zlar: g ‘o za, F4 duragay avlodlari, seleksiya ko ‘chatzori, ertapisharlik, ko ‘sak vazni, o ‘simlik mahsuldorligi, tola
uzunligi, tola chiqimi, duragay kombinatsiyasi.

Annomauyusa. B cmamve npedcmasnensl pe3yibmamol CPA6HUMENbHOU OYEHKU YEHHbIX XO3ALCMBEHHbIX NPUHAKOS 2U-
6pudnbix nokonenull Fy usyuennvix 8 cenekyuoHHoM numomHuke nepgozo 200ad. Ilpoeedén ananus npodonxrcumensHoCmu
8ez2emayuoHH020 nepuodd, MAcCbl XI10NKA-CbIPUA 8 0OHOL Kopobouke, NpoJyKMUBHOCHU 00HO20 pacmeHus, ONUHbl BOTOKHA
U 8bIX00a BONOKHA 8 CPABHEHUU CO cmaHdapmHwvim copmom Anduscan-36. Y kombunayuu Byxapa-6 x 010888 npodykmuse-
Hocmb 00HO20 pacmenus cocmasuna 81,5 2, a svixod eonoxua — 40,4 %. V xombunayuu C-6524 x 011592 ommeuenwvr naubo-
Jiee KopomKuti ezemayuoHHwiii nepuod (114 onelti) u naubonvwias oauna sonokua (34,5 mm). Kombunayus Cynmon x 011482
xapaxkmepu3sosanacs hpodykmusHocmuto 00Hoz2o pacmenus 80,0 2 u ebixodom gonokHa 39,9 %. IlonyuenHvie pe3ynbmamet
noseonsiom evldenums yKasamHble KOMOUHayuu ons danbHelwell celeKYUOHHOU OUeHKU NO KOMNJIEKCY UEeHHbIX XO35LCMEeH-
HbIX NPUBHAKOB.

Kntouessle cnoea: xnonuamuuk, 2ubpudst Fy, cenekyuoHHbIll NUMOMHUK, CKOPOCNENOCMb, MACCA XI0NKA-CbIPYd 8 KOPO-
60uKe, NPOOYKMUBHOCMb pacmeHust, OJIUHA BOJIOKHA, 8b1X00 B0JIOKHA, 2UOPUOHAS KOMOUHAYUSL.

Abstract. The article presents a comparative assessment of valuable agronomic traits in F4 cotton hybrids studied in a
first-year breeding nursery. The growing period, seed cotton weight per boll, plant productivity, fiber length, and fiber yield
were evaluated in comparison with the Andijan-36 standard cultivar. The Bukhara-6 x 010888 combination achieved a plant
productivity of 81.5 g and a fiber yield of 40.4%. The S-6524 x 011592 combination had the shortest growing period (114
days) and the greatest fiber length (34.5 mm). The Sulton x 011482 combination showed a plant productivity of 80.0 g and
a fiber yield of 39.9%. These results identify the above combinations as valuable breeding materials for further evaluation
based on a combination of economically important traits.

Keywords: cotton, F4 hybrids, breeding nursery, earliness, seed cotton weight per boll, plant productivity, fiber length,

fiber yield, hybrid combination.

KIRISH

Paxta hosildorligini oshirish, sanoat talablariga mos, tola
chigimi va sifati yuqori bo‘lgan mahsulot yetishtirishda g‘o‘za
navlarining biologik xususiyatlari hamda gimmatli xo‘jalik
belgilarini takomillashtirish muhim ahamiyatga ega. Bunda
seleksion navlar uchun zarur agrotexnik tadbirlarni oz vaqtida
amalga oshirish, o'simliklarni kasallik va zararkunandalardan
himoya qilish hamda hosilning sifatli shakllanishi uchun qulay
sharoit yaratish muhim omillardan hisoblanadi.

Shu nugtayi nazardan, paxtachilikka ixtisoslashgan fermer
xo'jaliklari va klasterlar uchun hosilining asosiy gismi sentyabr
oyida pishib yetiladigan, yuqori hosildor, tezpishar, har bir
gektardan olinadigan tola migdori va sifati yuqori bo‘lgan yangi
g‘o‘za navlarini yaratish hamda ularni ishlab chigarishga joriy
etish dolzarb vazifalardan biridir.

O‘zbekistonning paxta yetishtiruvchi davlatlar orasida shimoliy
mintaqada joylashganligi g‘o‘za seleksiyasida tezpisharlik
belgisiga alohida e'tibor garatishni tagozo etadi. Shu sababli

mabhalliy tuprog-iglim sharoitlariga mos, vegetatsiya davri gisga,
hosildorligi yuqori va tola sifati talab darajasida bo‘lgan navlarni
yaratish bo‘yicha ilmiy tadgigotlarni izchil davom ettirish zarur.

Ma’lumki, yangi g‘o‘za navlarining seleksion giymatini
belgilashda gimmatli xo‘jalik belgilari muhim o‘rin tutadi.
Jumladan, bir dona ko‘sakdagi paxta vazni, 1000 dona chigit
vazni, tola uzunligi, tola chigimi va o'simlik hosildorligi navning
xo'jalik jihatdan gimmatli xususiyatlarini tavsiflovchi asosiy
ko‘rsatkichlar hisoblanadi. N.G.Simongulyan, B.P.Straumal,
R.G.Kim, J.X.Axmedov va boshqa olimlar o'z tadgiqotlarida
g‘o‘zaning gimmatli xo‘jalik belgilari, jumladan, o‘simlik tuzilishi,
ko‘sakdagi paxta vazni, 1000 dona chigit vazni, tola uzunligi, tola
chigimi va hosildorlik ko'rsatkichlari o‘rtasidagi o'zaro bog'liglikni
o‘rganganlar [1, 2-4].

Yugoridagilardan kelib chigib, mazkur tadqiqotlarda g‘o’zaning
tezpisharlik belgisi hamda gimmatli xo‘jalik ko‘rsatkichlariga
alohida e'tibor garatildi. Ushbu belgilarni o'zaro uyg‘unlashtirish
orqgali mahalliy tuprog-iglim sharoitlariga mos, yuqori hosildorlikka,
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1-jadval
Birinchi yilgi seleksiya ko‘chatzorida (F4) o‘rganilgan duragay avlodlarining o‘suv davri va
gimmatli xo‘jalik belgilari bo‘yicha ko‘rsatkichlari
Bitta . I

. . . Bir o‘simlik Tola Tola

Ne 15 EIE T O'suv | yo, | ko'sakdagi | yo/ | "\ pcul | V% | uzunligi, | V% | chigishi, | V%
kombinatsiyalar davri, kun paxta vazni, . . .

g dorligi, g mm. foiz
1 F, Sulton x 011592 116 2,8 6,1 3,6 77,5 4,7 33,9 2,6 39,3 2,4
2| F,S$-6524x011592 114 2,4 6,4 3,2 80,0 3,1 34,5 2,2 40,0 2,0
3 F, Sulton x 011482 115 2,6 6,3 3,3 80,0 4,3 34,3 2,3 39,9 2,2
4| F,S-6524x010888 115 2,7 6,2 3,5 76,5 4,5 34,0 2,5 39,5 2,3
5 | F,Buxoro-6 x 010888 114 2,5 6,4 3,3 81,5 4,2 34,4 2,3 40,4 2,1
6 | Andoza Andijon-36 119 1,7 5,9 2,5 73,5 3,2 33,4 1,9 38,6 1,6

tola chigimi va sifat ko‘rsatkichlariga ega bo‘lgan yangi o‘rta
tolali g‘o‘za navlarini yaratish seleksiya ishlarining asosiy
yo‘nalishlaridan biri sifatida belgilandi.

Shu jihatdan, birinchi yilgi seleksiya ko‘chatzorida o‘rganilgan
F4 duragay avlodlarini ertapisharlik, bir ko‘sakdagi paxta vazni,
bir tup o'simlik mahsuldorligi, tola uzunligi va tola chigimi kabi
gimmatli xojalik belgilari bo‘yicha kompleks baholash, ushbu
belgilar majmuasi magbul shakllangan hamda keyingi seleksiya
bosgichlarida foydalanish uchun gimmatli bo‘lgan duragay
kombinatsiyalarini aniglash imkonini beradi.

MATERIALLAR VA USULLAR

Tadqiqot materiallari sifatida birinchi yilgi seleksiya
ko‘chatzorida o‘rganilgan F4 duragay kombinatsiyalari hamda
andoza sifatida Andijon-36 navi olindi. Tadgiqotda Sulton x
011592, S-6524 x 011592, Sulton x 011482, S-6524 x 010888 va
Buxoro-6 x 010888 duragay kombinatsiyalari baholandi.

Duragay kombinatsiyalarining gimmatli xo‘jalik belgilarini
tavsiflash uchun o'suv davri (kun), bir ko‘sakdagi paxta vazni (g),
bir tup o'simlik mahsuldorligi (g), tola uzunligi (mm) va tola chigimi
(foiz) ko‘rsatkichlari tahlil qilindi. Belgilarning o‘zgaruvchanlik
darajasi variatsiya koeffitsiyenti (V%) orgali baholandi.

NATIJALAR VA MUNOZARA

Birinchi yilgi seleksiya ko‘chatzorida o‘rganilgan
kombinatsiyalarda gimmatli xo‘jalik belgilarining o‘zaro uyg‘unligi
turlicha shakllanganligi aniglandi. O‘suv davri, bir ko‘sakdagi paxta
vazni, bir tup o‘simlik mahsuldorligi, tola uzunligi va tola chigimi
bo'yicha barcha oilalarda Andijon-36 andoza naviga nisbatan
yuqori ko‘rsatkichlar qayd etildi.

Birinchi yilgi seleksiya ko‘chatzorida o‘rganilgan F, duragay
kombinatsiyalarining o‘suv davri 114-116 kun oralig‘ida bo'lib,
Andijon-36 andoza navida 119 kunni tashkil etdi. Eng gisga o'suv
davri S-6524 x 011592 va Buxoro-6 x 010888 kombinatsiyalarida
114 kundan qayd etildi. Ushbu kombinatsiyalar andoza naviga
nisbatan 5 kun ertaroq pishganligi bilan ajralib turdi.

Bir ko'sakdagi paxta vazni 6,1-6,4 g oralig‘ida shakllandi.
Eng yuqori ko‘rsatkich S-6524 x 011592 va Buxoro-6 x 010888
kombinatsiyalarida 6,4 g ni tashkil etdi. Andijon-36 andoza navida
bu ko‘rsatkich 5,9 g bo‘lib, duragay kombinatsiyalarda 0,2-0,5 g
ustunlik kuzatildi.

Bir tup o'simlik mahsuldorligi bo‘yicha eng yuqori natija

Buxoro-6 x 010888 kombinatsiyasida 81,5 g ni tashkil etdi. S-6524
x 011592 va Sulton x 011482 kombinatsiyalarida mahsuldorlik
80,0 g dan gayd etildi. Andoza navda mahsuldorlik 73,5 g bo'lib,
yuqori natija ko‘rsatgan kombinatsiyalarda 6,5-8,0 g ustunlik
aniglandi.

Tola uzunligi bo‘yicha eng yuqori ko‘rsatkich S-6524 x 011592
kombinatsiyasida 34,5 mm ni tashkil etdi. Buxoro-6 x 010888
kombinatsiyasida 34,4 mm, Sulton x 011482 kombinatsiyasida
34,3 mm tola uzunligi gayd etildi. Andoza navda ushbu ko‘rsatkich
33,4 mm bo'lib, mazkur kombinatsiyalarda 0,9-1,1 mm ustunlik
kuzatildi.

Tola chigimi 39,3-40,4 foiz oralig‘ida shakllandi. Eng yuqori
natija Buxoro-6 x 010888 kombinatsiyasida 40,4 foizni tashkil
etdi. S-6524 x 011592 kombinatsiyasida 40,0 foiz, Sulton x
011482 kombinatsiyasida 39,9 foiz tola chigimi gayd etildi.
Andoza Andijon-36 navida tola chigimi 38,6 foiz bo‘lib, duragay
kombinatsiyalarda 0,7-1,8 foiz birlik ustunlik aniglandi.

Kompleks baholash natijalariga ko‘ra, Buxoro-6 x 010888
kombinatsiyasi bir tup o'simlik mahsuldorligi va tola chigimi
bo‘yicha, S-6524 x 011592 kombinatsiyasi esa ertapisharlik va
tola uzunligi bo‘yicha yuqori natijalarni namoyon etdi. Sulton x
011482 kombinatsiyasida ham mahsuldorlik va tola chigimining
yuqori ko‘rsatkichlari qayd etildi.

XULOSA

Birinchi yilgi seleksiya ko‘chatzorida o‘rganilgan F, duragay
avlodlarining gimmatli xo‘jalik belgilarini baholash natijasida
kombinatsiyalar o‘rtasida o‘suv davri, bir ko‘sakdagi paxta
vazni, bir tup o‘simlik mahsuldorligi, tola uzunligi va tola chigimi
bo‘yicha farglar mavjudligi aniglandi. Buxoro-6 x 010888
kombinatsiyasi 81,5 g bir tup o'simlik mahsuldorligi va 40,4 foiz
tola chigimi bilan yugori natijalarni namoyon etdi. S-6524 x 011592
kombinatsiyasida eng gisqa o‘suv davri 114 kun, tola uzunligi esa
34,5 mm ni tashkil etdi. Sulton x 011482 kombinatsiyasida bir tup
o‘simlik mahsuldorligi 80,0 g, tola chigimi 39,9 foiz bo‘ldi. Barcha
duragay kombinatsiyalarida Andijon-36 andoza naviga nisbatan
asosiy xojalik belgilari bo‘yicha ustunlik kuzatildi.

Olingan natijalar Buxoro-6 x 010888, S-6524 x 011592 va
Sulton x 011482 kombinatsiyalarini gimmatli xo‘jalik belgilarining
magbul uyg‘unligi bo'yicha keyingi seleksiya bosqichlarida
baholash va tanlash muhimligini ko‘rsatadi.

bog'ligligi // Agro ilm. — 2018. — Ne 2 (52). — B. 14-15.

kuctaHa. — 1961. — Ne 7. — C. 34-36.
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FY3AOA YCYB OABPUHUHT ,EIABOMI/IVIJ'II/IFI/I BA YTULL
LUAPOUTUTA TEPBULUVANAP KYINNALU MYOOAT XAMOA
MEBEPIIAPUHUHT TABCUPU

YcmoHoBa FOnay3xoH YTKMPXKOH Ku3um
TOLWKEHT AaBnat arpap YHUBEPCUTETU TasiHY AOKTOPaHTH
https://orcid.org/0009-0005-1492-1331

Annomauyua. Maxonada uuzum skuw 6unau 6upeza ea rysavuuz 3-4 uunbapanu daspnapuda 6ezona ymaapaa Kapuiu 2ep-
6UYUONAPHU KYIAUHUHZ YCUMAUKHUHZ YCY8 daspaapu 0agomuliiuzuza mascupuza oud masiymomiap kenmupuiza. Yuzum
KuW 6unan Gupea 8a ycumnukHunz 3-4 uunbapenu dagpuda 2epbuyuonapHU KYIAAHUAUWIU HAMUXCACUOA FY3aHUHZ YCY8
daspu dasomultinuzu 1-4 kyHzaua ysatizanauzu Ky3amun2aH.

Kanum cysnap: rysa, pusoxcnanuw daepu, zepbuyudnap, Cmomn 33 % 3.k, I'atiman, 330 2/n 2.x, Muypa, 125 2/n 3.x.

AnHomauyua. B cmamve npugedensl 0anHble O GMUAHUU NpUMEHEHUs 2epbuyudos npomus COpHIK08 0OHOBPEMEHHO C
nocegom cemaH u 8 asy 3-4 nacmoswux aUCmMbes X10NUAMHUKA HA NPOOONHCUMENbHOCMb 8€2eMAYUOHHO20 hepuoda pac-
menuli. B pesynomame npumenenus 2epbuyudos 00H08peMEHHO C NOCEBOM U 6 a3y 3-4 nacmoawux 1ucmves XAoNUAMHUKA
Habnodanoce yonuHeHue eezemayuoHHozo hepuoda Ha 1-4 ous.

Kntouesnie cnosa: xnonuamuuk, nepuod paseumus, 2epouyudst, Cmomn 33 % «.s., I'atiman 330 2/n k.3., Muypa 125 2/n

K.3.

Abstract. The article presents data on the impact of herbicide application against weeds simultaneously with sowing and
during the 3-4 true leaf stages of cotton on the duration of the plant growing season. As a result of applying herbicides along
with sowing and at the 3-4 true leaf stage of the plant, an extension of the cotton growing season by 1-4 days was observed.

Keywords: cotton, development period, herbicides, Stomp 33% EC, Gaytan 330 g/l EC, Miura 125 g/l EC.

KUPULL

Berona yTnap akvHnmap etmwtvpunub napeapuvlinaHaéTraH
ManaoHnapAa, HaMmuk, 03nka Moppanap, Kyew Hypu yyyH
pakobaT KunuLK Ba HaTwKaha YCUMIMKHWHS YCYB faBpy AaBO-
MWUAMUIVHKA CenunraH AaBpAa CTPecC Ky3aTunviiy Tabeupuaa
y3anmmra, X0CuIH1 MMKGOPY XaMAaa YHUHT cdpaTHu nacanmiu-
ra onunb kenagw. Fysa mangoHnapuaa TpaHcnvpaums KapaéHu-
HUHT chaonnurn cabab beroHa ytnap magaHuii akuHnapra Hucba-
TaH 300-1800 mapTa kyn CyBHU y3nawiTvpaam xamaa Tynpokaarm
HaMIMKHU Kamanuwura onub kenvHagu. Jana mangoHnapu
6eroHa yTnap 6unaH aman gaspuw 6owwmaga 3apapnaHca xocun
cudaTuHN nacanvwm Kysatunagun. beroHa ytnap yHub umkkaH
KyHaaH 6ownab 50-60 kyH mobanHuaa Fy3a GunaH Tynpokaaru
Ba XaBogaru mopganapHv ysnawTtupuwaa pakobartaa oynuwm
xamaa 6vp MyH4a 3apap KenTupuLm aHuknadraH [7, 10].

Mabnymkv, AMHUTPOAHUMMHAAP TypyXuUra KupyB4Yv neHam-
metanuH (Ctomn, ManTaH) repbuumanapuHn YiruT akvw bunax
Oup BakTda fy3a yeMMnMrnga KynnaHunraHaa kucka Myaaatnm
CTpeccHW kenTupmb Ynkapub, Fysaga HUXOMMApHN YHNG YUKALLN
Ba YvMHOapr xocun kunuw dasanapuHn 2-4 KyHra Ke4umKTupu-
WK MYMKUH. AMMO, Fy3a YCUMIUIMHUHT IOKOPW KOMMNEHCaLmns
KobunmaTty Tydannm 3-4 ynHbapr Yvikapras AaBpuaaH ket oy
canbui Tabeup 6yTyHnan 6aptapad atunagm [6, 8.

ApurnokcndeHokeunponmoHaTnap cuHdura maHcy6 xvsanon —
M —atun (Muypa) repbuuman aca dakat 6up nannanm (boLwoknm)
6eroHa yTnapHUHI NN CUHTE3Wra Tabeup Kunagu. Vkkunan-
nanu skvH GynraH fysa 6y mMogfaHu OeTOoKCMKaumsa Kunub, y3
meTtobanm3Mmn opkanu Te3 napyanangu. Hatwxaga, Fy3aHvHr
yCuULL Ba pyBOXNaHWLWMra canbui tTabeup kypcatmanan. dakar
HoLuokny 6eroHa yTnapHu unansnosnapyHn kyputaaun. besocuta
mxobui Tabcupu WyHaaH nbopatkv, Aana beroHa ytnappgaH
(Fyman, canomanavikym) TodanaHraHu xucobura Fy3aHvHr €pyFnvik
Ba 03yka MyXWTW SXLUMNaHnb, POTOCMHTES apaéH xaaannatia-
awn. by aca woHanaw Ba rynnaw gasanapuHuHr apTa (4-6 KyH)
folunaHmwmra xamaa xocungopnvkHyu opTvumnra onnb kenagu
[1,3,9, 1]

AKLLga onnb 6opunrax TaxpubanapaaH Mabnym 6ynuiimnya,
GeroHa ytnap umruT yH16 YmkkaH nantaan 6ownab 8 xadprta mo-
6anHnaa fy3a bunax pakobataa 6ynuwIM Ba ynapHUHT KENHMM
8 xadta gaBomuaaru pakobatura HucOHaTaH SKMHMNapra aH4ya
KYnpok 3apap kenTupraH [4].

MATEPUATIAP BA YCITYBIAP

Tapkukotnapummnsa 2022-2024 nunnap mobanHupa Maxra
CeneKkunacy, ypyFaunurn Ba eTULITUPKWLL arpoTexHonornsanapu
VMMWUA-TaAKMKOT MHCTUTYTW Mapkasui Taxpuba yyacTtkacu aa-
nanapvga onub 6opungu. Taxprba ganacu TynpoFn kKaguMaaH
cyropununb kenvHaétraH Tmnuk 6y3 6ynub, mexaHuk Tapknou
ypTaya KymoK, cuM30T cyBnapu 15-18 metp yyKypnvkaa »om-
nawiraH.

TapgkukoTnapHu onub 6opuwaa «Jana TaxpubanapvHu
yTKasuw ycnybnapu» Ba «MeTtognyeckne ykasaHus rno none-
BOMY MCMbITaHWO repbuumaoB B pacTeHWeBoacTBe» ycnybui
Kynnasmanapvaa congananungm [2, 5).

HATWXANAP BA MYHO3APA

TagkukoTnapummnsaa Fy3aHvHr BereTauns gaBpu OaBOMUA-
nvrura repbyumanapHy Kynnaw myaaart Ba Mebépnapu Tabevp
KypcaTraHnuri aHvkKnaHam.

2023 nunpga onuHraH mMabnymoTnapra Kypa, xed KaHgan
repbvuma KynnaHunMaraH HasopaT BapuvaHTuaa YMruTnapHUHr
YHWO YnkyL 10 KyHHW, YHUO YvKMWwgaH YuHGapr XoCun KUnryHra
kagap 6ynraH aaep 9 KyHHU, WoHanawrava 43 KyHHu, rynnatu-
raya 65 kyHHuW, nuwnirada 6ynrad gasp aca 121 kyHHW Tawwkun
3TraHNUIM aHUKNaHau.

Ynrut akmw GunaH Gupra Ba YCUMMKHUHT 3-4 ynHGapriv
naspuga repouumanapHu KynnaHunmwy Hatvxacmuaa Fy3aHuHr
yCyB AaBpv AaBOMUNNMIK 1-4 KyHraya y3anraHnmri Kysatungu.
Yurut akuw 6unax 6upra Ctomn 33 % 3.k repouumnantm 1,5 n/ra
MebEPAA KynnaHunraH aHao3a BapuaHTaa YArMTIapHUHT YHUO
ymkmw 10 KyHHU, YHUO YnKMLWIAAH YMHGapr XOCKIN KUITyHra kagap
6ynraH gaep 11 KyHHK, WoHanawraya 44 KyHHu, rynnawirava 66
KYHHW, nuimiraya 6ynrax gaBp aca 122 KyHHV TaLlKum STraHmvr
Ky3atungu (1-xagsan).
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1-xadean

YuruT akuw 6unaH 6upra Ba fy3aHuHr 3-4 YnHOaprnu aaBpnapuaa 6eroHa yTnapra KapLiy KynnaHumraH repouumanapHu

yCyB AaBpriapu 4aBOMUINIATUra TabCUpK, KyH (2023 iun)

FysaHuHr pUBOK/IaHMIIT Fy3aHuHr pUBOKIAHMII JAaBP/IapU
JaBpJiapu caHacu JABOMMIUINTH, KYH
Ne L s Tep6uuynapayu Ky/am MyagaT Ba E e E | E E e E E | E E
repouz . g | 25| & = g 2 | Ees5|B8=| 28| 28
Bap. MebepIapu = &8 = ] S S |[E&8ES|SE|SEc| 8=
HOMJIapU Fo|e x| & = g B |FS % 52| 5FE|F 8
e | E5| B g S @ e = = g
= |SES| € z = 5 |@SsS|gs|eE|egkE
2 |FE S [B5E[EA|E5|E
> I~ - > S > >
1 Hasopar - 22.04 | 01.05 | 04.06 | 26.06 | 21.08 | 10 9 43 65 121
g | Crowm33% | Hurwr sk Gunan Gupra 1,5 a/ra | oy o4 | 03 05 | 05.06 | 27.06 [22.08| 10 | 11 | 44 | 66 | 122
3.K (aHmo3a)
3 Tai 230 Yuryr sxum 6vtan 6upra 1,5 yi/ra 22.04 [ 02.05 [ 04.06 | 27.06 | 22.08 | 10 10 43 66 122
4 a‘;};*;K Yyrur sxum Gunas 6upra 2,5 /ra | 22.04 | 03.05 | 05.06 | 27.06 | 23.08 | 10 11 44 | 66 | 123
5 ’ Yyrur sxum 6umad 6upra 3,5 yi/ra 22.04 | 04.05 | 06.06 | 28.06 | 23.08 | 10 12 45 67 123
6 - 125 3-4 yyubaprym gaspuma 0,6 j1/ra 22.04|01.05 | 05.06 | 27.06 | 22.08 | 10 9 44 66 122
7 I/?/IE?B,K 3-4 yyubaprim gaspupa 0,8 ji/ra 22.04 [ 01.05 | 05.06 | 27.06 | 23.08 | 10 9 44 66 123
8 ’ 3-4 uyyn6apm gaspuza 1,0 1/ra 22.04 [ 01.05 | 06.06 | 28.06 | 24.08 | 10 9 45 67 124
Uurur skuir 6maad 6upra
9 Taittan - 1,5 si/ra Ba 3-4 unnbaprin | 22.04 | 02.05 | 05.06 | 28.06 | 24.08 | 10 10 44 67 124
. naBpuzma Muypa - 0,6 j1/ra
Tatiran, 330
T/ 3K + Yurur skuiu 6unaH 6upra
10 Mt ‘;l 125 Taitran - 2,5 si/ra Ba 3-4 unnbaprimn | 22.04 | 03.05 | 06.06 | 28.06 | 24.08 | 10 11 45 67 124
r}fa’x naBpuzma Muypa - 0,8 s1/ra
’ Uwrur skuir 6mmaH 6upra
11 Tatitad - 3,5 ji/ra Ba 3-4 unuGaprom | 22.04 | 04.05 | 07.06 | 29.06 | 25.08 | 10 12 46 68 | 125
naBpupa Muypa - 1,0 j1/ra

TagkukoTnapummaga MaTad, 330 r/n 3.k repOuUMaNHA YUruT
3KMLW GrnaH Gupra KynnaHunraH BapuaHTnapaa YMruTinapHuHr
YHWO YnkmLLM 10 KyHHU, YHUO YMKMLLAAH YHGapT X0CHn KUNryHra
kagap 6ynrad gaBsp 10-12 kyHHW, WwoHanawrava 43-45 kyHHu,
rynnaturada 66-67 kyHHuW, nuwniraya 6ynraH gaep aca 122-123
KyH 6ynraHnuru kysatungu. byHaaH kypuHuo Typubamku, yurut
akuw GunaH Gupra GeroHa yTnapra Kapwwv repuumanapHu
KYNnaHUnuLLy YCUMIVKHUHT AacTnabku puBOXIaHULL Aaspnapu-
HU KMCMaH y3aiuwura cabab 6ynuwm 6usHu Tagkukotnapaa xam
aHUKNaHub, yHnb YmkMwaaH YHGapr xocun kunuiirava 6ynrax
faBp 1-3 kyHraya y3ok JaBOM 3TraHMIMHU KYPULL MYMKUH.

Mwuypa, 125 r/n 3.k repbrumam Guna FysaHuHr 3-4 YHGaprnm
JaBpuga b6eroHa yTnapra kapLum uiinos bepunrad BapuaHtnap-
[a aca yHUb YmkuLaaH YMHGapr Xxocun KunryHra kagap 6ynrau
Aasp 9 KyHHU, WoHanawrava 44-45 kyHHu, rynnawrava 66-67
KYHHW, nuwmwrada 6ynrad aasp aca 122-124 kyH 6ynraHnuru
Ky3atungu. by BapvaHTnapza aca 6eroHa ytnapra kapiv Muypa,
125 r/n 3.k repbuLManHN KynnaHunuLwm xmcobumra YmHGapr xocun
KUNMLLZaH LWoHanatrada 6ynrad gaep 1-2 KyHrada y3anraHimri
Ky3aTunau.

YUnrut akuw 6unan bupra Mantad, 330 r/n 3.k Ba fy3aHUHT
3-4 ynHbaprnu gaspuga Muypa, 125 r/n 3.k repbuumanapuHu
61p MagoHaa KynnaHunraH BapuaHTnapaa YMruTinapHuHr yHuo
ymkmwn 10 KyHHM, yHUO YmKMwaaH YMHGapr Xocun KunryHra
kagap 6ynraH gaBsp 10-12 kyHHW, WwoHanawrava 44-46 kyHHu,
rynnatwurada 67-68 kyHHu, nuwmiraya 6ynraH gaep aca 124-125
KyH 6ynrannuru kysatungum. by BapuaHTtnapga 6eroHa ytnapra
KapLum 4nrnT akuw 6unax 6upra Mavitax, 330 r/n 3.k Ba Fy3aHWHr
3-4 ynHbaprnun faspuaa Muypa, 125 r/n 3.k repbuumnanapuHm 6mp
ManfoHAa KynnaHUmwm xucobura yCUMIMKHUHT YHGapr xocun
Kunui cpasacura kupum 1-3 KyHrada, LoHanatura KupuLm xam
1-3 KyHra4ya ke4yukun6, ymymuii yCyB faBpu HasopaT BapuaHTura
HucbaTaH 3-4 KyHra, aHfo3a BapuaHTura HucbartaH aca 2-3 KyH-
raya y3oKpoK AaBOM STraHMuUru aHUKNaHau.

XYNOCA

Fy3apga umrmt akmw 6unax bupra Ba 3-4 unHbaprnv gaspna-

pvaa GeroHa yTnapra kapwm repouuuanapHu KynnaHunmwm

YCUMIMKHWUHT YCULIW Ba PUBOXMAHWLWIMIA Typnuya Tabecup
Kypcatuno, YCUMMUKHUHT BETETALMUS AABPUHWUHT AaBOMUNATIUTMHM
1-4 xyHra y3antupgu. lepbuumanap kynnaw MebépnapuHu optub
6opuum aca Makbyn mebEépnapaa KynnaHunraH BapuaHtnapra
HucbaTaH BereTauusi 4aBpPUHUHT JaBOMUANUIMHK 1-2 KyHra
KYnpok AaBom aTuwmra onnb cabab 6ynaw.
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Annotatsiya. Ushbu maqola Sirdaryo ilmiy-tajriba stansiyasining tajriba maydonlarda olib borilgan tadqgiqotlarda viloyat
uchun rayonlashgan “Guliston” va istigbolli “S-5727” g ‘o ‘za navlarini tuproq namligi ChDNSga nisbatan 75-75-60% va
70-70-60% sug ‘orish tartibida 2 va 1 marotaba sug ‘orilib, ko ‘chat qalinligi 100-150-200 ming tup gektariga qoldirilganda
g ‘0 za navlarining hosildorligi bo ‘yicha ma’lumotlar keltirilgan. Bunda paxtaning ochilishi sur’ati inobatga olinib tajriba
maydonidagi paxta hosili variantlar kesimida o ‘rtacha 41,1-49,1 s/ga bo ‘Iganligi aniqlangan.

Kalit so‘zlar: g‘o‘za, nav, rayonlashgan, istigbolli, tuproq namligi, ko ‘chat qalinligi, sug‘orish rejimlari, varyantlar,
hosildorligi.

Annomouyus. B dannoli cmamve npedcmaeanenst daxHble no ypoxcatinocmu pationuposaiHozo ons ColpdapbUHcKol 06-
aacmu copma xnonuamuuka «I'ynucman» u nepcnexmusnozo copma «C-5727.» Hccnedoearus npogoounuch Ha ONblMHbIX
nonax CelpdapbUHCKoOl HayuHO-0NbIMHOU cmanyuu npu cxemax noausa 75-75-60% u 70-70-60% om HB (naumenvwieli éna-
20émrkocmu) nouest. ITonus ocywecmensnca 1 u 2 pasa npu eycmome cmosnus pacmenuti 100, 150 u 200 meicsau Kkycmos Ha
2exkmap. C yuémom OUHAMUKU packpbimus KOpooouek 6bL10 YCMAHOBAEHO, UMO YPOHCALIHOCMb XJIONKA-CbIPYA HA ONbIMHBLX
yuacmkax 8 paspese eapuanmos cocmasuia é cpeorem 41,1-49,1 y/za.

Knrouessie cnosa: xnonuamuux, copm, patioHupo8aHHblll, NePCNeKMuUeHbll, 61a*CHOCMb NOUsbl, 2ycmoma 6cxodos, pe-
HCUMBIL OPOWEHUS, BAPUAHMbL, YPOHCAUHOCMb.

Abstract. This article presents data on the yield of cotton varieties from research conducted at the experimental fields of the
Syrdarya scientific-experimental station. The study involved the regionalized “Guliston” variety and the promising “S-5727"
variety, which were irrigated one to two times. Irrigation was applied at soil moisture levels of 70-70-60% and 75-75-60%
relative to field capacity, with plant densities maintained at 100, 150, and 200 thousand plants per hectare. Taking the boll
opening rate into account, it was determined that the cotton yield across the experimental variants averaged between 41.1

and 49.1 centners per hectare.

Keywords: cotton, variety, regionalized, promising, soil moisture, plant density, irrigation regimes, variants, yield.

KIRISH

Mamlakatimiz qishloq xo'jaligining yetakchi tarmoglaridan biri
bo‘lgan paxtachilikda g‘o'zadan yuqori, sifatli, ertapishar paxta
hosili yetishtirish uchun birinchi navbatda, o'simlik ildiz tizimining
maqgbul o'sib rivojlanishiga erishmoq zarur. Buning uchun g‘o‘za
ildizini asosiy gismi tarqaladigan haydov qatlami tuprog‘i mayin,
donador, yumshoq bo'lishi, uning tarkibidagi havo, harorat mo‘tadil
saqglanishi kerak. Paxtachilikda amalga oshiriladigan barcha
agrotadbirlar u yoki bu darajada g‘o‘zaning o‘sishi, rivojlanishi va
paxta hosildorligiga ta’sir etishi gator ilmiy manbalarda keltirilgan.
Ularda ta’kidlanishicha, g‘o‘za qator oralarini ishlash o‘simlikka
katta ta’sir etuvchi agrotadbirlardan hisoblanib, g‘o‘zaning ildiz
tizimi keng targalgan tuproq gatlamlarini suv-fizik xossalarini
o‘zgarishi bilan bevosita bog'liq.

Ingichka tolali “Surxon-104” g‘o'za navini ko‘chat galinligi 110-
120 ming tup/ga qoldirib, mineral o‘g‘it me’yorlari N-250, P-175,
K-125 kg/ga da qo'llab, sug‘orish oldi tuproq namligi ChDNSga

nisbatan 70-75-65% sug‘orilganda bir dona ko'sakdagi paxta
vazni 3,2 g. ni tashkil etganligi aniglangan [1].

Tomchilatib sug‘orish texnologiyasida g‘o‘zaning Buxoro-8
navini maqbul sug‘orish va oziglantirish tartiblari g‘o‘za
hosildorligini 8,9-9,6 s/ga yuqori bo‘lishi hamda tolaning sifat
ko‘rsatkichlariga ijobiy ta’sir bo‘lganligi keltirilgan [2].

Sug‘oriladigan tipik bo‘z tuproglari sharoitida Andijon-36 g‘o'za
navini ChDNS ga nisbatan 65-65-60 % da yoki 1-2-1 (2) tartibda
sug‘orishni samarali hisoblaydi, chunki bu sug‘orish tartibida
ushbu navdan nazoratga nisbatan 4,7 s/ga qo‘shimcha paxta
hosili yetishtirilgan [3].

Sug‘oriladigan tipik bo‘z tuproglari sharoitida sug‘orish oldi
tuproq namligi ChDNS ga nisbatan 70-70-60 % tartiblarda gator
orasi qora polietilen plyonka va somon bilan mulchalangan
variantlardan eng yuqori paxta hosili olinib, qo'shimcha paxta
hosili oddiy egat orgali sug‘orilgan variantga nisbatan gektariga
4,9-6,8 s/ga yugqori hosil olinganligi aniglangan [4].
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1-jadval
Guliston va S-5727 g‘o‘za navlarining paxta hosildorligi, s/ga
Variantlar Sug‘orig/l: rejimi, Ko‘clllﬁl]: gq:llii;lligi, Qaytariglar
I II I O‘rtacha
100-120 36,4 40,6 46,4 41,1
Guliston 75-75-60 140-150 42,4 50,0 41,5 44,6
180-200 45,4 51,4 448 47,2
100-120 31,4 50,4 40,9 40,9
C-5727 75-75-60 140-150 42,8 36,0 49,0 42,6
180-200 46,2 40,0 49,2 45,1
100-120 39,0 48,4 39,6 423
Guliston 70-70-60 140-150 45,6 47,8 42,2 45,2
180-200 478 55,4 442 49,1
100-120 42,4 45,6 40,6 42,9
C-5727 70-70-60 140-150 41,8 444 55,0 47,1
180-200 55,2 45,6 46,4 49,1
MATERIALLAR VA USLUBLAR va istigbolli yangi S-5727 navidan 40,9-42,6-45,1 s/ga hosil

PSUYAITIning Sirdaryo ilmiy-tajriba stansiyasining “Qishloq
xo'jaligi ekinlari agrotexnikasi va o'simliklarni himoya qilish”
bo‘limining 2025 yil uchun tasdiglangan dasturi doirasida ushbu
iimiy izlanishlar o‘tkazilgan. Tadqiqot obyekti sifatida g‘o‘zaning
G.hirsutum L. turiga mansub o'rta tolali rayonlashgan “Guliston”
va istigbolli “S-5727” g‘o‘za navlarini ChDNS ga nisbatan 75-
75-60% va 70-70-60% sug’‘orish tartibida ikki va bir marotaba
sug’orilib, ko‘chat galinligi 100-150-200 ming tup/ga qoldirilganda
hosildorligi o'rganilgan.

Tadgiqgotlarda “Guliston” va “S-5727” g'o‘za navlarini sug‘orish
rejimlari, ko‘chat qgalinligi va hosildorligini aniglash “Dala
tajribalarni olib boorish uslublari” (O‘zPITI, 2007 y.) uslubnomasi
[5] asosida olib borildi hamda olingan ma’lumotlarni statistik
tahlillari B.A.Dospexov (1985) [6] usulida aniglandi.

NATIJALAR VA MUNOZARA

O‘tkazilgan tadgiqotlarda Sirdaryo ilmiy-tajriba stansiyasining
tajriba dalasining tuprog namligi ChDNSga nisbatan 75-75-60%
va 70-70-60% sug‘orish tartibida 2 va 1 marotaba sug‘orilib,
ko‘chat qalinligi 100-150-200 ming tup/ga qoldirilganda g‘o‘za
navlarining hosildorligi o'rganildi. Bunda paxtaning ochilish sur’ati
inobatga olinib tajriba maydonidagi paxta hosili variantlar kesimida
o‘rtacha 41,1-49,1 s/ga bo'lganligi kuzatildi.

Tajriba maydonlarida o‘tkazilgan kuzatuvlar davomida
ChDNSga nisbatan 75-75-60% sug‘orish rejimi maydonida olib
borilgan ko‘chat galinligi 100-150-200 ming tup/ga qoldirilganda,
rayonlashgan Guliston g‘o‘za navidan 41,1-44,6-47,2 s/ga

olinganligi aniglangan.

Tadqigotlarning 2-fonida o‘tkazilgan ChDNSga nisbatan 70-70-
60% rejimida 1 marta sug‘orilgan maydonlarda rayonlashgan o‘rta
tolali Guliston g'o‘za navining 100-150-200 ming tup/ga ko‘chat
qgoldirilgan variantlarda 42,3-45,2-49,1 s/ga va istigbolli S-5727
g‘o'za navida esa tegishlicha 42,9-42,6-45,1 s/ga hosil olinganligi
aniglangan va kuzatuvlarning 1-foniga ChDNSga nisbatan
70-70-60% rejimiga nisbatan yuqori hosildorlikka erishilganligi
aniglangan. Bunda tajribaga birinchi suvni ertaroq sug‘orish
natijasida Guliston g‘o'za navida g‘ovlash kuzatilib, to'plangan
hosil elementlaridan tuguncha va ko‘saklari pishib etilishi biroz
kechikganligi keltirilgan. Natijada paxta yig'im-terim jarayonlari
ham kechroq boshlanganligi keltirilgan.

XULOSA

limiy kuzatuvlarda shuni xulosa gilib aytishimiz mumkinki,
Sirdaryo ilmiy-tajriba stansiyasining tajriba maydonlarining
o‘rtacha sho‘rlangan tuproglari sharoitida o‘tkazilgan
tadgigotlarda tuproq namligi ChDNSga nisbatan 70-70-60%
rejimida 1 marta sug‘orilgan (26.07) sinovdagi rayonlashgan
Guliston navining 100-150-200 ming tup/ga ko‘chat goldirilgan
variantlarda g‘o‘za navlaring hosil elementlari ko‘payganligi,
ko‘saklarning ochilishi tezlashganligi va o‘rtacha hosildorligi
42,3-45,2-49,1 s/ga tashkil etganligi hamda istigbolli S-5727
g‘o‘za navining 100-150-200 ming tup/ga ko'chat qgalinligida
o‘rtacha 42,9-47,1-49,1 s/ga yuqori hosildorlikka ega bo‘lganligi
aniglangan.

avtoreferati. Toshkent.2015.,-b.25

-Toshkent, 2012., -Ne3.-b.32.
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Annotatsiya. Qurg ‘oqchil agroekologik sharoitda 40 ta kuzgi bug ‘doy navi va seleksiya tizmasining hosildorligi, vegetatsiya
davri va NDVI ko ‘rsatkichlari kompleks baholandi. Tajriba 2024 yilda Janubiy dehqonchilik ilmiy-tadqiqot institutining
Qarshi tumanidagi tajriba maydonida olib borilgan ma’lumotlar asosida tahlil qilindi. Hosildorlik 89,75 s/ga gacha, NDVI
esa 0,855 gacha yetdi. Hosildorlik va NDVI ni mos ravishda 60 va 40 foiz og ‘irlikda hisobga olgan yordamchi skrining
indeksi orqali keyingi seleksiya sinovlari uchun yuqori ko ‘rsatkichli materiallar guruhi ajratildi. Natijalar qurg ‘oqchil
sharoitda seleksiya materiallarini ko ‘p mezonli baholashning amaliy ahamiyatini ko ‘rsatdi.

Kalit so‘zlar: kuzgi bug‘doy, qurg‘oqchilik, hosildorlik, NDVI, seleksiya, vegetatsiya davri, agroekologik moslashuv,
genotip, skrining

AnHomauyusa. B 3acyunusbix azpoakonozuiueckux ycaosusx npogedena KomnaekcHas oyenka 40 copmoe u cenekyuoHHblx
JIUHULL 03UMOU NUEHULbI NO YPOHCATIHOCMU, NPOJOANHCUMENLHOCMU 8e2emayuoHH020 nepuoda u nokazamenam NDVI. Ananus
8bINOIHEH N0 daHHbIM honesozo onvima 2024 200a, npogedennozo Ha onvimuom yuacmke KOxcHozo HayuHo-uccnedogamens-
CK020 UHCmumyma cenvckozo xosaiicmea 6 Kapuunckom patione. Maxkcumanvuas ypoxcaiinocms cocmasuna 89,75 y/za,
a makcumanstoe 3nauenue NDVI — 0,855. /Ina npedsapumenviozo om6opa hpumeHeH 6CnOMO2AmenbHblll CKPUHUH208bI1
undexc ¢ secamu 60% ons yposcatinocmu u 40% ona NDVI. Bvidenennas 2pynna mamepuanog mozcem Gbimb UCNOIb308AHA
0/11 nocnedyrouux 3manos CenekyUoOHHOU OYEHKU 8 3aCYULTUBLIX YCT0BUSIX.

Kntouessle cnosa: osumas nwenuya, 3acyxa, yposxcaiinocms, NDVI, cenexyus, secemayuonHuiii nepuod, azpoakonozuye-
cKkas adanmayusi, 2eHomun, CKPUHUH2

Abstract. Forty winter wheat varieties and breeding lines were jointly evaluated under dry agroecological conditions using
grain yield, vegetation period, and NDVI. The analysis was based on field data obtained in 2024 at the experimental site of
the Southern Agricultural Research Institute in Karshi district. Grain yield reached 89.75 c/ha, while the maximum NDVI
value was 0.855. An auxiliary screening index, assigning 60% weight to yield and 40% to NDVI, was applied to integrate the
indicators for preliminary selection. The analysis identified high-performing materials for subsequent breeding evaluation

under dry conditions.

Keywords: winter wheat, drought, grain yield, NDVI, breeding, vegetation period, agroecological adaptation, genotype,

screening

KIRISH

Qurg‘oqchil va suv tagchilligi yugori bo‘lgan hududlarda kuzgi
bug‘doy hosildorligi genotipning biologik xususiyatlari bilan bir
gatorda namlik rejimi, issiglik, tuproq sharoiti va vegetatsiya
davomiyligiga bog'liq. Bug‘doy seleksiyasida genetik xilma-
xillikni kengaytirish va mahalliy agroekologik sharoitga mos
materiallarni ajratish hosildorlik bargarorligini oshirishning asosiy
yo‘nalishlaridan biri sifatida qaraladi [2, 3]. O‘zbekiston bo‘yicha
tadqiqotlar ham hosildorlikni boshqga xo'jalik-biologik belgilar bilan
birgalikda baholash zarurligini ko‘rsatadi [1, 3].

Qurg‘oqchilik o'simlikning fiziologik jarayonlarini o‘zgartirishi
va hosil shakllanishini cheklashi mumkin. Bug‘doyda qurg‘oqchilik
stressiga javob reaksiyalarini o‘rganish stress sharoitida faqat
yakuniy hosilni emas, balki o‘simlikning vegetativ holatini ham
kuzatish muhimligini ko‘rsatadi [5]. Seleksiya jarayonida fenotipik
baholashni molekulyar markerlar bilan to‘ldirish esa chidamlilik
va moslashuv belgilarining genetik asoslarini aniglash imkonini
beradi [4, 6].

Mazkur ishning magsadi 2024-yilgi tajriba ma’lumotlari asosida
40 ta kuzgi bug'doy navi va tizmasini hosildorlik, vegetatsiya davri
va NDVI bo‘yicha kompleks baholashdan iborat.

MATERIALLAR VA USULLAR

Tahlil Janubiy dehqgonchilik ilmiy-tadgiqot institutining Qarshi
tumani tajriba maydonida 2024-yilda olingan ma’lumotlar asosida
bajarildi. O‘rganish obyektini 40 ta kuzgi bug‘doy navi va tizmasi
tashkil etdi. Tahlil uchun fenologik ko‘rsatkichlar, vegetatsiya
davomiyligi, Shams andoza naviga nisbatan hosildorlik farglari
hamda NDVI giymatlari olindi.

NDVI o'simlik qoplamining vegetativ holatini ifodalovchi
masofadan zondlash ko‘rsatkichi sifatida ishlatildi. Uchta
ko‘rsatkichni yagona dastlabki saralash mezoniga keltirish uchun
yordamchi skrining indeksi hisoblandi: 1 = 0,60 x Y_norm + 0,40 x
NDVI_norm. Buyerda'Y_norm — hosildorlikning normallashtiriigan
giymati, NDVI_norm — NDVI ning normallashtiriigan giymati.

NATIJALAR VA MUNOZARA
O‘rganilgan tizmalar o‘rtasida hosildorlik bo‘yicha katta
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farglanish kuzatildi. Shams andoza navi 60,02 s/ga hosil bergan
bo‘lsa, KR20-BWF5IR-3150 tizmasida 89,75 s/ga qayd etildi.
KR21-28FAWSA-44, KR21-27FAWIR-99, KR22-BWF6-022 va
KR21-27FAWIR-60 tizmalarida mos ravishda 85,52; 82,52; 81,78
va 80,32 s/ga hosil olindi. Shams andozasiga nisbatan farq mos
ravishda 25,50-29,73 s/ga diapazonda bo‘ldi. Bu ko‘rsatkichlar
seleksiya materiallari orasida qurg‘oqchil sharoitda hosil potensiali
bo‘yicha sezilarli variabellik mavjudligini ko'rsatadi.

NDVI kuzatuvlari tizmalarning vegetativ holati vagt bo‘yicha
turlicha shakllanganini ko‘rsatadi. 05.04.2024 holatiga ko'ra
jadvaldagi eng yuqori giymatlar 0,80-0,83 diapazoniga yetgan.
KR21-27FAWSA-44 va KR22-BWF6-022 kabi yuqori hosildor
tizmalarda NDVI ham yuqori bo‘lishi ularning vegetatsiya
davriga bog'ligligini ko‘rsatdi. Shams andozasining NDVI giymati
14.02.2024 da 0,695 dan 25.03.2024 da 0,840 gacha ko'tarilib,
05.04.2024 da 0,825 ni tashkil etgan. Shu bilan birga, ayrim
yugori hosildor tizmalarda NDVI 0,68-0,80 diapazonida bo‘lgan
(1-rasm).

Hosildorlik va NDVI bo'yicha kompleks saralash
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1-rasm. Hosildorlik va NDVI ko‘rsatkichlarini birgalikda
hisobga olgan holda yuqori natija ko‘rsatgan tizmalar.

Tahlil davomida 3 indikatorni kompleks ko‘rib chigishda fagat
eng yuqori hosilni emas, balki hosil bilan birga vegetatsiya
davrini ham hisobga olish muhim. 60% hosildorlik va 40% NDVI
og'irliklaridan iborat yordamchi skrining indeksi qo‘llanganda
yugori guruhga KR20-BWF5IR-3150, KR21-28FAWSA-44,
KR22-BWF6-022, KR21-27FAWIR-99, KR21-27FAWIR-60,
Shijoat, KR22-BWF6-173 va KR22-BWF6-067 kabi tizmalar kirdi.
KR20-BWF5IR-3150 tizmasi 89,75 s/ga hosildorlik bilan ajralib
turdi. KR21-28FAWSA-44 tizmasi 85,52 s/ga hosildorlik va 0,735
NDVI ko‘rsatkichini, KR22-BWF6-022 tizmasi esa 81,78 s/ga
hosildorlik va 0,800 atrofidagi NDVI giymatini namoyon qildi. Bu
natijalar yuqori hosildorlikni vegetatsiya davri bilan birga tahlil
qilish seleksiya tizmalarini dastlabki saralashda foydali ekanini
ko'rsatdi (1-jadval).

Vegetatsiya davri tizmalar bo‘yicha 220-228 kun oralig‘ida
bo‘lgan. Qurg‘oqchil sharoitda vegetatsiya davrining cho‘zilishi
suv va issiqglik stresslari bilan ustma-ust kelishi mumkin,
biroq gisqa vegetatsiya davri o‘z-o‘zidan yuqori hosildorlikni
anglatmaydi. Shuning uchun fenologik ko‘rsatkichni hosildorlik
va NDVI bilan birgalikda ko‘rib chigish seleksiya materiallarini
dastlabki saralashda mantigan asoslangan yondashuvdir. Bu
yondashuv O‘zbekistonda bug‘doy seleksiyasida ko‘p belgili
baholash va stressga moslashuvni hisobga olish zarurligi
hagidagi umumiy ilmiy yo‘nalish bilan mos keladi [1, 3, 5].

XULOSA

2024-yilda Qarshi tumani sharoitida o‘rganilgan 40 ta
kuzgi bug‘doy navi va tizmasi hosildorlik, vegetatsiya davri
va NDVI bo‘yicha sezilarli farglanishni namoyon etdi. Eng
yugori hosildorlik KR20-BWF5IR-3150 tizmasida 89,75 s/
ga bo‘ldi. NDVI bo‘yicha maksimal giymat 0,855 qayd etildi.
60% hosildorlik va 40% NDVI asosidagi yordamchi skrining
natijasida 8 tizmalar keyingi seleksiya sinovlari uchun yuqori
guruhga ajratildi.

Uchta jadval ma’lumotini birlashtirib ajratilgan yuqori ko‘rsatkichli tizmalar radvel
Nav/tizma Hosildorlik, s/ga NDVI Vegetatsiya, kun Skrining indeksi

KR22-BWF6-022 81.78 0.800 222 0.853
KR21-27FAWSA-44 70.02 0.855 228 0.838
KR20-BWF5IR-3150 89.75 0.720 226 0.800
KR21-28FAWSA-44 85.52 0.735 223 0.787
KR21-27FAWIR-60 80.32 0.715 224 0.715
Shijoat 79.70 0.710 224 0.703
KR22-BWF6-067 74.08 0.740 223 0.701
KR21-27FAWIR-99 82.52 0.690 223 0.696

chidamli yangi tizmalarini tanlash. Agro lIm. 2022. Ne4. B. 15.

P. 81-124.

1463-1475. DOI: 10.54910/sabrao2023.55.5.2.

sabrao2024.56.2.11.

in Educational Sciences. 2023. 4(2): 175-185.
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KO'P YILLIK BUG'DOY SELEKSIYASIDA FENOLOGIK
RIVOJLANISH VA VEGETATSIYA DAVRI DAVOMIYLIGI BO‘YICHA
MANBALARNI TANLASH
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Annotatsiya. Tadqiqotda 11 ta ko ‘p yillik bug ‘doy kolleksiya namunalarining fenologik rivojlanishi va vegetatsiya davri
davomiyligi o ‘rganildi. Vegetatsiya davri unib chiqishdan to ‘liq pishishgacha 225- 232 kunni tashkil etdi. Ko ‘p yillik namunalar
orasida eng tez pishgan WHEAT-AGROPYRON INTERMEDIUM PARTIAL AMPHIPLOID6 namunasida vegetatsiya davri
225 kun, eng kech pishgan MADSEN//CHINESE SPRING/PI1531718 namunasida 232 kun qayd etildi. Ushbu farglar ko ‘p
yillik bug ‘doy genotiplarining fenologik rivojlanishidagi xilma-xillikni ko ‘rsatdi

Kalit so ‘zlar: ko ‘p yillik bug ‘doy, fenologik rivojlanish, vegetatsiya davri, genotip, seleksiya, boshoqlash, pishish muddati,
genetik xilma-xillik.

Annomayus. B uccnedosanuu usyueHo peHonozuueckoe passumue u npoooIHcumenbHOCMy 8e2emayuorHHozo nepuoda 11
06pasyo8 Koekyuu mHozonemuetl nueHuysl. IIpodonscumensHocms 8ezemayuoHH020 nepuoda om 8cxodos 0o NOIHOZ0 CO-
3peeanus cocmasuna 225-2532 dns. Cpedu mHozonemHux 06pasyos Haubonee pannecnensim okasancs WaEAT-ATPOITHPOH
HHTEPMEJIUYM ITAPTHAJI AMIIXUITJIOH]/I6, npodonxcumenbHoCmsb 8e2emayuoHH020 hepuodd KOmopozo cocmasund
225 dnueil, a naubonee nosdnecnenvim — MAICEH//MUHECE CITPUHI/I1M531718 ¢ npodonacumenvrocmoio 232 dus. Bui-
f6NEHHbIE PA3NUUUs ceudemenbcmayiom o heHon02uUeckom pasHoo6pasuu 2eHoMmunNo8 MHo2onemHell NUEHUYbL.

Kntouesvle cnosa: mHozonemuas nuieHuya, eHonozuueckoe pasgumue, 6e2emayuoHHblll Nepuod, 2eHomun, cenekyus,
KonowleHue, CpoKU CO3pesanus, 2eHemuueckoe pasHoobpasue.

Abstract. The study investigated the phenological development and duration of the growing season of 11 perennial wheat
collection samples. The growing season, calculated from emergence to full maturity, ranged from 225 to 232 days. Among the
perennial samples, the earliest-maturing WHEAT-AGROPYRON INTERMEDIUM PARTIAL AMPHIPLOID6 had a growing
season of 225 days, while the latest-maturing MADSEN//CHINESE SPRING/PI531718 had 232 days. These differences

indicate phenological diversity in the development of perennial wheat genotypes.
Keywords: perennial wheat, phenological development, vegetation period, genotype, breeding, spiking, ripening period,

genetic diversity.

KIRISH

Bugungi kunda dunyo aholisining ortib borishi, iglim o‘zgarishi,
suv resurslarining cheklanishi hamda tuproq degradatsiyasining
kuchayishi gishlog xo'jaligi oldiga yangi vazifalarni go'ymoqda.
Ushbu sharoitda ekologik jihatdan bargaror va resurslardan
samarali foydalanadigan ekinlarni yaratish dolzarb masalalardan
biri hisoblanadi. Kop yillik bug‘doy ana shunday istigbolli
ekinlardan biri bo‘lib, u tuproq eroziyasini kamaytirish,
oziga elementlari va namlikdan samarali foydalanish hamda
agroekotizimlar bargarorligini ta’'minlash imkoniyati bilan ajralib
turadi.

Bender M., Picone C. va hammualliflar ko‘p yillik don ekinlarining
rivojlangan ildiz tizimi tuprogning chuqur gatlamlaridagi namlik
va oziga elementlaridan foydalanish darajasini oshiradi. Ko‘p
yillik ekinlar ekilgan maydonlarda tuproq eroziyasi va oziga
moddalarning yuvilib ketishi kamayadi, agroekotizimlarning
ekologik bargarorligi ortadi. Don hosildorligi bilan ko‘p vyilliklik
belgisining uyg‘unlashuvi seleksiya samaradorligini oshiradi [1].

Curwen-McAdams C. va Jones S.S. bug‘doy asosida
yaratilgan ko‘p yillik genotiplarda gayta o‘sish gobiliyati va
gishlash darajasining yuqoriligi o‘simliklarning uzoq muddat
saglanishini ta’minlaydi. Vegetatsiya davrining magbul davomiyligi
tashgi muhitning noqulay omillariga chidamlilikni kuchaytiradi,
genotiplarning ekologik moslashuvchanligini oshiradi [2].

Hayes R.C., Wang S., Newell M.T. va hammualliflar
Thinopyrum hamda Agropyron turlari ishtirokidagi duragaylarda
kuchliildiz tizimi shakllanishini yoritgan. Bunday genotiplar namlik
tanqisligi sharoitida suvdan foydalanish samaradorligini oshiradi,
qurg‘oqchilikka chidamlilikni kuchaytiradi va vegetatsiya davrining
barqgaror kechishini ta'minlaydi [3].

DeHaan L.R. Thinopyrum intermedium turining ildiz tizimi
2 m dan ortiq chuqurlikka kirib borishi tufayli tuprogning quyi
gatlamlaridagi namlik zaxiralaridan samarali foydalanishini
keltirgan. Ushbu biologik xususiyat suv tanqisligi sharoitida
yashovchanlikni oshiradi, tuproq eroziyasini kamaytiradi va
agroekotizimlarning ekologik bargarorligini ta’minlaydi [4].

Lammer D., Cai X., Arterburn M. va hammualliflar Thinopyrum
elongatum xromosomasining bug‘doy genomiga qo‘shilishi
hosildan keyin gayta o'sish qobiliyatini shakllantirishini bayon
gilgan. Qo‘shimcha xromosomal segmentlarning mavjudligi
ko‘p vyilliklik belgisining namoyon bo‘lishini kuchaytiradi va
o‘simliklarning vegetativ hayot davrini uzaytiradi [5].

Fedak G., Chen Q., Conner R.L. va hammualliflar bug‘doy—
Thinopyrum gisman amfiploidlarida xromosomalarning bargaror
irsiylanishini o‘rgangan. Genetik barqarorlik foydali xo‘jalik
belgilarining keyingi avlodlarga uzatilishini ta’'minlaydi, seleksiya
jarayonining samaradorligini oshiradi va gimmatli genetik
materiallarni saglab qolish imkonini beradi [6].
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MATERIALLAR VA USLUBLAR

limiy Tadqiqotlar 2024—2025-yillarda Don va sholi ilmiy-ishlab
chiqarish birlashmasining tajriba maydonlarida olib borildi.
Tadgiqot obekti sifatida turli genetik kelib chigishga ega bo‘lgan
33 ta ko'p yillik bug‘doy namunasi o‘rganildi. Standart nav sifatida
O'tkir va Shortanbay-1 navlaridan foydalanildi. Tadgiqot davomida
o‘simliklarning unib chiqish, tuplash, naychalash, boshoqglash
va to'liq pishish fazalarining boshlanish muddatlari kuzatildi
hamda vegetatsiya davrining davomiyligi unib chigishdan to‘liq
pishishgacha bo‘lgan kunlar soni asosida aniglandi.

Fenologik kuzatishlar va dala tadgiqotlari Don va sholi ilmiy-
ishlab chigarish birlashmasida qo‘llaniladigan uslubiy tavsiyalar,
Butunrossiya osimlikshunoslik instituti (VIR) metodikasi hamda
B.A. Dospexovning “Metodika polevogo opita” qo‘llanmasi asosida
amalga oshirildi. Olingan ma’lumotlar fenologik fazalarning o‘tish
muddatlari va vegetatsiya davri davomiyligi bo'yicha giyosiy
tahlil gilinib, genotiplar biologik xususiyatlariga qarab baholandi.
Vegetatsiya davrining davomiyligiga ko‘ra namunalar erta, o‘rta
va kech pishar guruhlarga ajratildi.

NATIJALAR VA MUNOZARA

Ko'p vyillik bug‘doy genotiplarining biologik xususiyatlarini
baholashda fenologik rivojlanish bosgichlarini o‘rganish muhim
ahamiyatga ega. O'simliklarning rivojlanish sur’ati va vegetatsiya
davri davomiyligi ularning muayyan tuprog-iglim sharoitlariga
moslashuvchanligi hamda seleksion giymatini aniglash imkonini
beradi. Shu sababli tadgigot davomida o‘rganilgan 33 ta ko'p
yillik bug‘doy namunasining unib chiqish, tuplash, naychalash,
boshoglash va to'liq pishish fazalarining o'tish muddatlari kuzatildi.

1-jadval ma’lumotlariga ko'ra, tajribada O'tkir st va Shortanbay-1
st bir yillik bug‘doy navlari standart sifatida, golgan 11 ta namuna
esa ko'p yillik bug‘doyning kolleksiya namunalari sifatida
o‘rganildi. Vegetatsiya davri unib chigishdan to'liq pishishgacha
hisoblanganda 221-232 kun oralig‘ida o‘zgargan. Eng gisqa
vegetatsiya davri O‘tkir st navida 221 kun, eng uzun vegetatsiya
davri esa MADSEN//CHINESE SPRING/PI531718 namunasining
7-varianti (232 kun)da gayd etildi.

Vegetatsiya davri davomiyligiga ko‘ra o‘rganilgan materiallar
shartli ravishda ikki guruhga ajratildi. Birinchi guruhga 221-228
kunlik genotiplar kirib, unga O'tkir st (221 kun), Shortanbay-1 st

(227 kun), P1573182/BFC24//[BFC2N/... (226 kun), VILMORIN
27*2/AG.INTERMEDIUM (227 kun), WHEAT-AGROPYRON
INTERMEDIUM PARTIAL AMPHIPLOID6 (225 kun) va boshga
namunalar mansub bo‘ldi. Ikkinchi guruhni 229-232 kunlik
nisbatan kechroq pishuvchi namunalar tashkil etib, ular orasida
BEZOSTAYA (230 kun), TAM110/P1401201//JAG & 21372
(229 kun), WHEAT-AGROPYRON PONTICUM PARTIAL
AMPHIPLOID (231 kun) hamda MADSEN//CHINESE SPRING/
P1531718 (232 kun) ajralib turdi.

Standart navlar bilan tagqoslanganda, O‘tkir st eng erta
pishib, Shortanbay-1 stga nisbatan 6 kun, kop yillik kolleksiya
namunalarining aksariyatiga nisbatan esa 4-11 kun oldin
vegetatsiyani yakunlagan. Ko'p yillik namunalar ichida WHEAT-
AGROPYRON INTERMEDIUM PARTIAL AMPHIPLOID6 225
kun bilan eng gisqga, MADSEN//CHINESE SPRING/PI531718
232 kun bilan eng uzun vegetatsiya davrini ko‘rsatgan. Bu holat
ko'p yillik bug‘doy kolleksiya materiallari fenologik rivojlanish va
pishish muddatlari bo'yicha sezilarli xilma-xillikka ega ekanligini
ko‘rsatadi.

XULOSALAR

Tajribada O‘tkir st va Shortanbay-1 st bir yillik bug‘doy navlari
standart sifatida, 11 ta material esa ko'p yillik bug‘doyning
kolleksiya namunalari sifatida o‘rganildi. Fenologik fazalar
bo‘yicha farglar kuzatilib, unib chigish 27-30 oktabr, boshoglash
5-16 aprel va to'liq pishish 5-17 iyun oralig‘ida gayd etildi.
Vegetatsiya davri unib chigishdan to‘liq pishishgacha 221-232
kunni tashkil etdi; eng gisqa davr O'tkir stda - 221 kun, eng uzun
davr MADSEN//CHINESE SPRING/P1531718 namunasida - 232
kun bo'ldi.

Ko'p vyillik kolleksiya namunalarining vegetatsiya davri bilan
bir qatorda ildiz tizimi uzunligi va rivojlanish xususiyatlarini
ham hisobga olish ularni seleksiya nuqtayi nazaridan yanada
to'liq baholash imkonini beradi. Qisqaroq vegetatsiya davriga
ega namunalar erta pishish belgisi uchun, vegetatsiya davri
nisbatan uzoq bo‘lgan hamda kuchli va chuqur ildiz tizimiga
ega namunalar esa namlik va oziga elementlaridan samarali
foydalanish, qurg‘oqgchilikka chidamlilik va ko*p yillik xususiyatlarni
shakllantirishga yo‘naltiriigan seleksiya ishlarida gimmatli
boshlang‘ich material sifatida foydalanish uchun tavsiya etiladi.

1-jadval
Nav va namunalarning o‘suv davri
No Nav namunalar Unib chiqish, Tuplash, | Naychalash, | Boshoqlash, | To‘liq pishish,
sana sana sana sana sana
1 O“tkir st 27.10. 2024 03.11.2024 | 6.03.2025 5.04.2025 05.06.2025
2 Shortanbay-1 st 28.10. 2024 05.11.2024 | 9.03.2025 10.04.2025 12.06.2025
3 BEZOSTAYA 27.10. 2024 07.11.2024 | 10.03.2025 15.04.2025 14.06.2025
4 TAM110/P1401201//JAG & 2137 28.10. 2024 08.11.2024 | 11.03.2025 14.04.2025 13.06.2025
PI1573182/BFC24//BFC2N/3/P144-0048/4/
(TAM110/P1401201//JAG & 137)/5/(P1636500/
5 PI414667//P141-4667/3/(PIST3182/P1314190// 29.10. 2024 09.11.2024 | 11.03.2025 13.04.2025 12.06.2025
B-FC1-FF))
WHEAT-AGROPYRON PONTICUM
6 PARTIAL AMPHIPLOID 29.10. 2024 09.11.2024 | 13.03.2025 16.04.2025 17.06.2025
7 MADSEN//CHINESE SPRING/PI531718 28.10. 2024 09.11.2024 | 13.03.2025 15.04.2025 17.06.2025
8 MADSEN//CHINESE SPRING/PI531718 28.10. 2024 08.11.2024 | 12.03.2025 14.04.2025 13.06.2025
9 VILMORIN 27¥2/AG.INTERMEDIUM 28.10. 2024 08.11.2024 | 11.03.2025 13.04.2025 12.06.2025
WHEAT-AGROPYRON INTERMEDIUM
10 PARTIAL AMPHIPLOIDG6 30.10. 2024 07.11.2024 | 11.03.2025 13.04.2025 12.06.2025
WHEAT-AGROPYRON PONTICUM
11 PARTIAL AMPHIPLOID? 29.10. 2024 07.11.2024 | 11.03.2025 13.04.2025 12.06.2025
12 TAM110/P1401201//JAG & 21372 28.10. 2024 09.11.2024 | 12.03.2025 13.04.2025 14.06.2025
TAM110/P1401201/JAG & 2137/3/P1520054/4/
13 PI401168/5/(TAM110/PI401201/JAG & 2137) 28.10. 2024 08.11.2024 | 11.03.2025 14.04.2025 13.06.2025
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Annotatsiya. Tadgiqotda Qoraqalpog ‘iston Respublikasining Nukus tumanida 2025-yilda kuzgi bug‘doyning 10 ta
tizmalari, jumladan Yaksart andoza navi va Turon navi uch takrorlikda tasodifiylashtirilgan bloklar usulida ekib o ‘rganildi.
Genotiplarning hosildorligi, pishish muddati, boshoq uzunligi, boshoqchalar soni, 1000 dona don massasi, don naturasi va
yotib qolishga chidamliligi baholandi. Don hosildorligi 6,2-8,9 t/ga, 1000 dona don massasi 38,7-46,1 g oralig ‘ida bo ‘Idi.
Turon navi 8,8 t/ga hosildorlik bilan yuqori natija ko ‘rsatdi. KR21-28FAWIR-106 liniyasi 8,9 t/ga hosildorlik, 46,1 g 1000
dona don massasi va 814 g/l don naturasi bilan majmuaviy ustunlik namoyon etdi. KR21-27FAWIR-60 va KR22-BWF6-208
tizmalari ham yuqori hosildorlik va bir gator muhim agronomik belgilar bo ‘yicha ijobiy natijalar berdi. Olingan ma’lumotlar
Qoragqalpog ‘iston sharoitida yangi nav va seleksiya materiallarini keyingi bosqich sinovlariga tanlash uchun ilmiy asos bo ‘la
oladi.

Kalit so zlar: kuzgi bug ‘doy, nav, seleksiya tizma, hosildorlik, 1000 dona don massasi, don naturasi, boshogq.

Annomayus. B uccnedosanuu, nposedennom 6 2025 200y 8 Hykycckom paitione Pecny6nuxu Kapakannakcman, no cxeme
PaHOOMUBUPOBAHHBIX BIOKO8 C MpeMs NOBMOpeHUIMU ObLIU 8bicaxcerbl 10 2eHomunog 03umoti nueHuybl, 8KJIUAS CIMAH-
dapmuwiii copm Sxkcapm u copm Typon. ['eHomunbt OyeHUBANUCH NO YPOHCALIHOCMU, BpEMEHU CO3PEBAHUSL, KONOCOBUOHOCMU,
Onune xKonoca, konuuecmay konockos, macce 1000 3epen, xapakmepucmukam 3epHa u ycmotiuugocmu K honezanuio. Ypoati-
Hocmb 3epHa cocmasuna 6,2-8,9 m/za, a macca 1000 3epen - 38,7-46,1 2. Boicokue pezynemamet nokasan copm TypoH ¢ ypo-
scatinocmuio 8,8 m/za. Jlunus KR21-28FAWIR-106 npodemoHcmpuposana npeumyujecmneo 8 KoMOUHUPOBAHHOM OMHOWEHUU
¢ yposratinocmoio 8,9 m/za, maccoti 1000 3epen 46,1 2 u xapaxmepucmuxamu 3epra 814 z/n. Jlunuu KR21-27FAWIR-60 u
KR22-BWF6-208 makatce nokasaniu 6bICOKYI0 ypOHCAUHOCHb U NOJIOHCUMENbHBIE PE3YNbMAMbl NO PAJY 8ANHCHBIX AZPOHOMU-
ueckux npusnaxos. IlonyuenHovie danHble MOZYM CyHCUMb HAYUHOU OCHOBOU 011 OMGOPA HOBbIX COPMOB U CENEKYUOHHO20
Mamepuana 0 ciedyioujezo amana uchvimaruii 8 ycnosusx Kapakannakcmana.

Kntouessle cnoea: osumas nwieHuya, copm, CeneKyuoOHHAas aunus, ypoxcatinocms, macca 1000 3epen, mun 3epha, Konoc.

Abstract. This study evaluated 10 winter wheat genotypes— including the ‘Yaksart’ (standard) and ‘Turon’ varieties—
planted in a randomized complete block design with three replications in the Nukus district of the Republic of Karakalpakstan.
The genotypes were assessed for grain yield, maturity period, tillering capacity, spike length, number of spikelets, 1000-grain
weight, grain bulk density (test weight), and lodging resistance. Grain yields ranged from 6.2 to 8.9 t/ha, and 1000-grain
weights ranged from 38.7 to 46.1 g. The ‘Turon’ variety demonstrated high performance with a yield of 8.8 t/ha. The line
KR21-28FAWIR-106 exhibited superior overall characteristics, achieving a yield of 8.9 t/ha, a 1000-grain weight of 46.1 g,
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and a grain bulk density of 814 g/I. The lines KR21-27FAWIR-60 and KR22-BWF6-208 also showed high yields and positive
results regarding several key agronomic traits. The data obtained provide a scientific basis for selecting new varieties and
breeding materials for subsequent stages of testing under the conditions of Karakalpakstan.

Keywords: winter wheat, variety, breeding simple, yield, 1000-grain weight, grain bulk density, spike.

KIRISH

Bug‘doy yetishtirish samaradorligini oshirishda hududning
tuprog-iglim sharoitiga mos, yugqori hosilli, erta yoki magbul
muddatda pishadigan va don sifat ko'rsatkichlari bargaror bo‘lgan
navlarni yaratish hamda joriy etish muhim seleksion vazifalardan
biridir. Qoragalpog‘iston sharoitida suv ta’minoti, tuproq sho'rla-
nishi va keskin kontinental iglim omillari bug‘doy navlarining
mahsuldorligi va rivojlanish davrlariga sezilarli ta’sir ko‘rsatishi
mumkin. Shu sababli yangi seleksiya materiallarini bevosita
hudud sharoitida baholash amaliy jihatdan muhimdir. Bug‘doy
seleksiyasida erta pisharlik va yuqori hosildorlik birgalikda hisob-
ga olish zarurligi ta’kidlangan. Z. Ziyayev yumshoq bug‘doyning
yangi tizmalarini baholashda 186-199 kunlik vegetatsiya davri
va 1301-2221,7 g/3 m? hosildorlik belgilarni kompleks mezon
sifatida qo‘llaganlar [1].

Bug‘doy seleksiyasiga oid adabiyotlar tahlili shuni ko‘rsatadiki,
yangi navni tanlashda hosildorlikning 0‘zi yetarli mezon emas.
Tadesse va hammualliflar bug‘doy genetik resurslari va ularni
takomillashtirish masalalarini yoritib, don ekinlarida genetik
xilma-xillikni seleksiya dasturlarining asosiy resurslaridan biri
sifatida ko‘rsatgan [2, 4]. O‘zbekiston sharoitidagi tadgigotlarda
esa mahalliy va introduksiya gilingan genotiplarning ekologik mo-
slashuvi, kasallik va zararkunandalarga chidamliligi hamda hosil
komponentlarini kompleks baholash dolzarb yo'nalish sifatida
namoyon bo‘lmoqda [3, 6].

Z. Ziyayev va hammualliflarning tadgiqotida 100 ta yumshoq
bug‘doy nav va tizmalarining vegetatsiya davri, hosildorligi,
ogsil migdori va sariq zang kasalligiga chidamliligi baholangan.
Tadqigotda 8 ta istigbolli tizma yuqori hosildorlik, nisbatan
ertapisharlik va sariq zangga chidamlilikning uyg‘unligi asosida
keyingi seleksiya bosgichlariga tavsiya qilingan [1, 5]. Mazkur
yondashuv bizning tadgiqotimiz uchun metodik jihatdan muhim:
Qoraqalpog'iston sharoitida ham istigbolli genotiplarni bir nechta
belgilar majmui asosida ajratish magsadga muvofiq.

Shu nugtayi nazardan, ushbu tadgigotning o‘ziga xos jihati
— Qoraqalpog'istonning Nukus sharoitida yangi kuzgi bug‘doy
genotiplarini bir tajribada hosildorlik va uning asosiy komponentlari
bilan birgalikda taqqoslashdir. Natijalar keyingi ko‘p yillik va ko‘p
hududli nav sinovlari uchun dastlabki seleksiya materiallarini
ajratishga xizmat qiladi.

MATERIALLAR VA USULLAR

Tadgigot 2025-yilda Qoraqalpog‘iston don va sholi ilmiy-
ishlab chigarish birlashmasining tajriba maydonlarida olib borildi.
Tajribaga 10 ta kuzgi yumshoq bug‘doy genotipi jalb qilindi: 8
ta istigbolli seleksiya tizmalari, Turon navi va Yaksart andoza
navi tanlab olindi. Tajriba tasodifiylashtirilgan bloklar usulida uch
takrorlikda tashkil etildi, har bir variant maydoni 25 m? ni tashkil
qildi.

Vegetatsiya davrida igtisodiy va agronomik ahamiyatga ega
bo‘lgan belgilar: boshoglashgacha bo‘lgan kunlar, pishishgacha
bo‘lgan kunlar, yotib golish (%), o‘simlik bo'yi, boshoq uzunligi,
boshogdagi boshoqgchalar soni, don hosildorligi (t/ga), 1000 dona
don massasi (g) va don naturasi (g/l) gayd etildi. Variantlarning
o‘rtacha giymatlari Duncan’s New Multiple Range Test yordamida
0,05 ehtimollik darajasida tagqoslandi. 1-jadvalda bir ustunda
turli harflar bilan belgilangan o‘rtacha giymatlar statistik jihatdan
ishonchli farg gilganini bildiradi.

NATIJALAR VA MUNOZARA

Tajriba natijalariga ko‘ra, o‘rganilgan genotiplar o‘rtasida

asosiy xofjalik belgilarining sezilarli o'zgaruvchanligi kuzatildi.

Boshoglash davri 183-190 kun, pishish davri 231-237 kun,
o‘simlik bo'yi 92—104 cm, tuplanish 34-45 dona, boshoq uzunligi
8,7—-14,3 cm, boshoqchalar soni 19,3-24,0 dona, 1000 dona don
massasi 38,7-46,1 g va don naturasi 769-814 g/l oralig‘ida bo'ldi.
Don hosildorligi 6,2—8,9 t/ga diapazonda shakllandi.

Yaksart andoza naviga nisbatan sakkizta genotipning don
hosildorligi yuqori bo'lib, farglar LSD,,,s = 0,4 t/ga giymatidan
oshdi. KR21-28FAWIR-106 8,9 t/ga hosil bilan andozadan 2,7 t/
ga yoki 43,5% yuqori natija ko‘rsatdi. Turonning hosildorligi 8,8
t/ga bo'lib, andozaga nisbatan 2,6 t/ga (41,9%) yuqori bo'ldi.
KR21-27FAWIR-60 va KR22-BWF6-208 tizmalari 8,7 t/ga hosil
bilan andozadan 2,5 t/ga (40,3%) yuqori natija gayd etdi.

KR21-28FAWIR-106 tizmasi kompleks belgilar yig‘indisi
bo'yicha alohida e’tiborga loyiq. Unda 45 dona tuplanish, 12,7
cm boshoq uzunligi, 24,0 dona boshoqcha, 46,1 g 1000 dona
don massasi va 814 g/l don naturasi qayd etildi. Aynigsa, 1000
dona don massasi va don naturasi bo'yicha ushbu tizmaning
ko‘rsatkichlari tajribadagi eng yuqori giymatlar gatorida bo‘ldi.
Hosildorlikning yuqoriligi birgina belgiga emas, balki mahsuldor
tuplanish, boshoqdagi don elementlari va don massasining
uyg‘unligiga bog'liq shakllanganini ko‘rsatadi.

KR21-27FAWIR-60 tizmasi 8,7 t/ga hosildorlik bilan bir gatorda
43,5 g 1000 dona don massasi, 804 g/l don naturasi, 22,7 dona
boshogcha va 12,3 cm boshoq uzunligini namoyon etdi. Mazkur
tizmaning pishish muddati 231 kun boflib, tajribadagi eng qisqa
giymatlardan biridir. Bu holat yugori hosildorlikning nisbatan erta
pishish bilan uyg‘unlashganini ko‘rsatadi va keyingi seleksiya
bosqichlari uchun muhim.

KR22-BWF6-208 tizmasi ham 8,7 t/ga hosil bilan yuqori
guruhdan joy oldi. U 104 cm o'simlik bo'yi, 44 dona tuplanish, 14,3
cm boshoq uzunligi va 23,3 dona boshogcha bilan tavsiflandi. Shu
bilan birga, uning 232 kunlik pishish muddati tajribadagi nisbatan
ertapishar genotiplardan ekanini ko‘'rsatadi. Demak, mazkur tizma
hosildorlikni boshoq mahsuldorligi va tuplanish ko‘rsatkichlari
hisobiga shakllantirgan.

Turon navi 8,8 t/ga hosildorlik bilan tajribadagi eng yuqori
natijalardan birini berdi. Bundan tashqari, uning 1000 dona don
massasi 45,7 g, don naturasi 811 g/l, tuplanish soni 43 dona va
boshoqchalar soni 23,0 dona bo‘ldi. Turon O‘zbekistonda yangi
nav bo‘lgani uchun Qoragalpog'iston sharoitidagi yuqori natijasi
yangi seleksiya tizmarini baholashda foydali biologik mezon
vazifasini bajaradi.

KR20-BWF5IR-3150, KR22-24|WWYTIR-9833 va KR22-
BWF6-067 tizmalarida hosildorlik mos ravishda 7,0; 7,0 va 6,7
t/ga bo'lib, Yaksartga nisbatan yuqori bo‘ldi. KR21-27FAWIR-99
esa 6,2 t/ga bilan andoza naviga teng natija ko‘rsatdi. Bu
tizmaning boshga ayrim belgilarida ijobiy ko‘rsatkichlar mavjud
bo‘lsa-da, mazkur tajriba sharoitida hosildorlik bo‘yicha ustunlik
shakllanmaganini ko‘rsatadi.

Yotib qolish ko‘rsatkichi barcha genotiplarda 7-9% oralig‘ida
bo'lib, bu tajribada keskin farq kuzatilmaganini bildiradi. Shuning
uchun yugori hosildor genotiplarni tanlashda yotib qolishga
chidamlilik bo‘yicha alohida salbiy holat aniglanmadi. Birog bir
yillik tajriba natijalari ushbu belgining turli yillarda va kuchli shamol
yoki ortigcha namlik sharoitlarida barqgarorligini toliq baholash
uchun yetarli emas.

Umuman, tajribada ajratiigan KR21-28FAWIR-106, Turon,
KR21-27FAWIR-60 va KR22-BWF6-208 tizmalari hosildorlik bilan
bir gatorda don massasi, don naturasi va boshoq elementlari kabi
belgilar bo'yicha ham yuqori ko'rsatkichlar majmuini namoyon
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1-jadval.
Kuzgi bug‘doy genotiplarining xo‘jalik-biologik belgilari, Nukus, 2025-yil !
R Boshoglash, | Pishish, | Y°UP | Ocsimlik | Boshog, | Boshogcha, | Hosil, | 1000 dona | DO
enotip kun kun G, bo‘yi, cm cm soni t/ga massa naturasi,
% yi, g b 8 g/l
KR20-BWF5IR-3150 190 f 237 f 7a 96 ¢ 8,7¢ 193¢ 7,0c 38,7 ¢ 795 de
KR21-27FAWIR-60 188 de 231 a Ve 96 ¢ 12,3 be 22,7 a 8,7 a 43,5b 804 b
KR21-27FAWIR-99 186 be 236 ef 8 bc 100 d 11,3 cd 20,3 be 6,2d 41,3 cd 789 f
KR21-28FAWIR-106 185b 234 be 9¢ 100 d 12,7b 24.0a 89a 46,1 a 814 a
KR22-24IWWYTIR-9833 187d 235 de 8 ab 95 be 93¢ 20,3 be 7,0c 40,7 d 769 g
KR22-BWF6-067 186 ¢ 237t 8 ab 92 a 9,7¢ 20,0 be 6,7 ¢ 39,5¢e 801 be
KR22-BWF6-101 187d 237f 9¢ 93 ab 93¢ 20,7 be 7.8b 40,4d 794 ¢
KR22-BWF6-208 189 f 232 a 9¢ 104 ¢ 143 a 233a 8,7a 45,7 a 798 cd
Turon 188 ¢ 235 cd 9c¢ 103 e 11,0d 23,0a 88a 457 a 811 a
Yaksart (nazorat) 183 a 233b 9¢ 94 abc 11,0d 21,0b 6,2d 418 ¢ 793 ¢
LSDO0,05 1 1 1 2 1,2 1,4 0,4 0,8 4
CV, % 0,3 0,3 7,7 1.4 6,4 3,7 3,1 1,0 0,3

Izoh: 0,05 ehtimollik darajasida Duncan testi bo‘yicha turli harflar bilan berilgan o‘rtachalar ishonchli farq qiladi. Manba: tadgiqotning

tajriba ma’lumotlari.

etdi. Shu sababli ularni Qoraqgalpog‘iston sharoitida keyingi
ko'p yillik va kengaytirilgan nav sinovlarida chuqurroq o‘rganish
magsadga muvofig.
XULOSA

Qoraqalpog'iston sharoitida 2025-yilda o‘rganilgan kuzgi
bug'doy genotiplarida don hosildorligi 6,2—8,9 t/ga oralig‘ida bo'lib,
Yaksart andoza naviga nisbatan sakkizta genotip statistik jihatdan
yugori hosil berdi. Turon navi 8,8 t/ga, KR21-28FAWIR-106 liniyasi

8,9t/ga, KR21-27FAWIR-60 va KR22-BWF6-208 liniyalari 8,7 t/ga
hosildorlik bilan yuqori guruhni tashkil etdi. KR21-28FAWIR-106
tizmasi 46,1 g 1000 dona don massasi va 814 g/l don naturasi
bilan don sifati va hosil komponentlarining uyg‘unligi bo'yicha
alohida ajralib turdi. KR21-27FAWIR-60 va KR22-BWF6-208
tizmalarining yuqori hosildorlik bilan birga nisbatan ertapisharligi
ularni keyingi seleksiya va nav sinovlari uchun istigbolli material
sifatida ajratish imkonini beradi.
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Annomauua. Maxkonada kyszu 6yrdotinunz Kpacnodapckas-99 ea Hunnaku nasnapunuxz pomocunmemux paonnuzuza
muHepan yrumaap 8a Moddyc pemapdanmu mesEpnapuHunz mascupu ypeanunzan. Munepan yrumnapHu pemapoanm GunaH
6upzanukda Kyanaul YyCUMAUKIAPHUHZ 6ape 103acu WAakJIaHuwuza éa (GpomocuHmemux nOMeHYUaiu Muxkdopuza uxicooutl
mascup kypcamuwiu anuknandu. Munepan yrumaap N, P, K  mesépuda xynanuneanda ea Moadyf pemapdarwmu 0,4 n/2a
MesePOa KYINanunzanoda pomocunmemux aoinukHuHz 3H2 IKOpU Kypcamkuuiapu Kaiid smundu. Y peanunaémaan Hasaap
kecumuda Yunnaku nasu Kpacnodapckasa-99 nasuza nucbaman 6ape camxu éa pomocuHmemux nomeHyuaIuHuHz oKopu
Kypcamkuunapu 6unan mascugnandu. Onunzan Hamuxcanap Kyszu 6yrool ycumauzuHuHz GomocuHmemux (paoiniuzuHu
owupuw yuyH munepai osyka ea Moddyc pemapdaHmunuHz onmuman KOMGUHAYUSICUHU KYnau mMaxkcadza mMysopukauzuHu
Kypcamaou.

Kanum cysnap: xyseu 6yrooli, ¢pomocunmemux cpaonusim, 6ape 13acu, pomocuHmemux nomeHyudl, MUHepal yrum,
pemapdanm, Moddyc.

AnHomauyusa. B cmamve usyueHo enusiHue Hopm MUHepaibHbix yoobpeHull u pemapdanma Moddyc na (pomocurnmemuue-
CKYI0 akmugHoCcmb 03umoti nuenuybt copmos Kpacnodapckas-99 u Yunnaxu. Yemarnoeneno, umo npumeHeHue MUHepaibHulx
ydobpeHuil 6 couemanuu ¢ pemapdanmom oKasvleaem NONOHCUMENbHOE GAUSHUE HA (POPMUPOBAHUE TUCMOBOU NOBEPXHOCMU
u 8enuuury omocunmemuueckozo homenyuana pacmeruii. Haubonee gvicokue nokasamenu pomocunmemuueckoi akmue-
HOCMU omMmeueHbl Npu 6HeceHuu Munepanbhoix yoobpenuii 6 nopme N, P, K, u npumenenuu pemapoanma Moddyc e dose
0,4 n/2a. B paspese usyuaemvix copmos copm Hunnaku xapakmepuszoeancs 6onee 8blCOKUMU NOKA3AMeNIMu JUCMO8oU Nno-
8epxHOCmu u pomocuHmemu4eckozo nomenyuaia no cpasienuto ¢ copmom Kpacrnodapckasn-99. Ionyuennovie pesynbmamot
caudemenbcmayom o yenecooopasHocmu ONMUMAIbHO20 COYeMAHUsl MUHEPAnbHo20 numanus u pemapdanma Moddyc ons
noavluieHus: pomocuHmemuueckoli akmugHoOCMu pacmeHuti 03umMol NUEHUYbl.

Kntouessle cnoea: osumas nwenuya, Kpacnodapckasn-99, Yunnaku, pomocunmemuueckas akmugHocmy, AUCMO8as no-
8EpXHOCMb, (homocuHmemuueckuli NomeHyual, MuHepaibHole yoobpenus, pemapoanm, Moddyc.

Abstract. The article investigates the effect of different rates of mineral fertilizers and the Moddus retardant on the
photosynthetic activity of winter wheat varieties Krasnodarskaya-99 and Chillaki. The results showed that the application
of mineral fertilizers in combination with the retardant had a positive effect on leaf area formation and the photosynthetic
potential of plants. The highest values of photosynthetic activity were recorded when mineral fertilizers were applied at a rate
of N,,,P, K, in combination with Moddus at a rate of 0.4 L/ha. Among the studied varieties, Chillaki demonstrated higher
leaf area and photosynthetic potential compared with Krasnodarskaya-99. The obtained results indicate that an optimal
combination of mineral nutrition and Moddus retardant application can contribute to improving the photosynthetic activity
of winter wheat plants.

Keywords: winter wheat, Krasnodarskaya-99, Chillaki, photosynthetic activity, leaf area, photosynthetic potential, mineral
fertilizers, retardant, Moddus.

Kupuul

Xosupaa pecnybnukammsga kopu Ba cudatnu AOoH
XOCWMN OnULL YYyH Ky3rn OyFooN eTULITUPULLHUHT UHTEHCUB
TexHonoruanapu 6uonorvk daon Mopaanap Kynnaw opkanu
TakoMunnawTpunmokaa. MabaaHnu yruTnap Ba peTepaaHT-
NapHWHT yWFYHNawraH xonaa Kynnanuwnuwy OyFhov HaBnapu
noTeHuuan xocungopnurugaH Tynapok dovganaHuiura sa
YFUTNap camapagoprvriHi owmpuwira Kymaknawmiwm uimnn
MaHbanapza KypcaTuiraH .

“CyHrmv nunnappaa Ky3ru 6yroonga hoTOCMHTETUK Xxapaénnap-
HW BoLLKapuLL, MUHepan YFuTnap caMmapagoprivriHm OLLMpULL Ba
YCUMIMKHUHT ETUO KOMNMLLMHK KaMakTMpuLL Byinya KaTtop nimmn
Tagkukotnap onnb 6opunmokaa. A.A. Huuunoposuy Ba .C.

LLlaTnnoBnap hoTOCMHTETUK NOTEHLMAN xamaa b6apr 3acyHWHT
XOCUNAOPNVK LAKNNaHUWmnaarm axaMusTuHn unMuin acocnab
6epraHnap [1,2]. O.A. CabuHuH Ba V.W. Konocos TagkukoTnapuaa
aca unams TM3vmm aonMATUHUHT MUHEparn O3vKnaHuw Gunax
y3BuUii 6oFnmknurn kypcatunrad [3,4]. LUyHWHrOek, xopumxumn
onnmap TOMOHWAAH peTapAaHTNapHUHT OyFaoiaa nos YyCULLIMHA
yeknawm, POTOCUHTETUK annapaTt (haonuATUHM Y30K Myaadat
caknawim Ba XOCUNMAOPIMKKA WXOOUA TabCupu Kawmg aTunraH
[9,10].”

Cudbatnu JOH eTULITUPKLL YYYH a30TNN YFUTNapHK Kynnaw
XOCUNAOPIVKHM Ba AOHHWHT cudat KypcaTKUYNapuHU OLUMLLN
6unaH 6upra akcapuaTt xonnapaa YCUMIUKHUHT TG Konuwmra,
XOCUINZOPMUK Ba AOH cudbaTvHW nacanmiumra xam cabab o6ynuium
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MYMKUH [11].
MATEPUANNAP BA YCNYBNAP

[ana taxpubanapu TOWKEHT BUMOSATW “YCUMAMKNAPp reHeTUK
pecypcnapu® UNMUR-TagKUKOT UHCTUTYTU Taxpunba mMangoHmaa
yTkasunraH. Taxpuba 4 kantapukga kynungu. Xucobra onvHa-
avraH navikanya kattanuru 50 kB.M.Tynposm Tmnuk 6y3 Tynpok.
TagkukoT 06bekTM [faBnart peecTvpura KUPUTUITaH Ky3ru
6yroonHuHr KpacHopapckas- 99 Ba gysapak Yunnaku Haenapw.
Kysatuwunap Ba 6MomeTpuk ynyosnap Tok kantapuknapaa Mogen
yeumnuknapga onub 6opvnagun. exonoruk kysatuwnap Kunok
XYXanuK 3KUHMapUHW HaB CUHALL MHCMEKLUACH MeTofmKacu
6ynnua ytkasungm (1985: 1989) [5,6]. POTOCUHTETUK MOTEH-
uman Ba dotocuHTes codmaxcyngoprnurn A.A.Hnamnoposmy,
WN.C.lWaTtunos Ba 6owkanap [1975) ycnybnapu 6ynmua
aHuknaHam [1,2].

Kyaru 6yFoon ungns TUSUMUHUHS I0TYBYM OpraH cudatnaa
MabAaH yruTnap Ba petepaaHTnapHUHr KynnaHuwmra 60fFnuk
xonaa aonmsaT, Xaxmu, ymymuii Ba haon 1Tyym to3acv MeTun
cuHbKacu (byéfn)Hu agcopbumsicura acocnadrad .A. CabuHuH,
W.N.Konocosnap metoamkacy 6ynmya aHMknaHau.

HATUXATNAP BA MYHO3APA

Kyaru tomwok 6yraon ( Triticum aestevum L.) Hasnapwaa 6apr
t03aCu LLAKNNaHWLLN YCUMIUKHUHT POTOCUHTETUK haonuatu
Ba xocungopnurinin 6enrnnab Gepysun acocuin pusmonornk
KypcatkuunapgaH 6upu xucobnanagu. 2021-2024-nunnap
nasomuaa onub GopunraH TagkukoTnap HaTwkanapu MuHeparn
YFUT MebEpnapu xamga Mogayc petapaaHTVHUHE 6apr o3acu
AVHaMuKacura cesvnapnu Tabeup KypcaTULLIMHU aHUK HaMOEH
kungu. OnuHran Hatuxanap Huaunoposwud [1] Ba Rajala xamaa
Peltonen-Sainio [9] ToMOHMAaH kang aTunraH mabiymotnap
6rnaH MmyBodmK Kennb, MUHepan o3unknaHuLL Ba peTapaaHTiap-
HUHI (POTOCUHTETMK annapat pyUBOXNaHULIMIa xobun Tabeup
KYpCaTULLMHN aHUKNaHAW.

Taxnunnap wyHn Kypcatagukv, MUHepan o3vknaHuw Aa-
paxacuHUHr opTuwn Gapr 1o3acuHUHI B6apya pMBOXMAHMULL
azanapuga mytaHocub pasuLAa owmLLMra onnd KenraHnuri
aHuknanan. XycycaH, yeut mevépn N, P K. pan N, P K.
raya owwmpunranga, 6apr to3acu TynnaHuw dasacuaa yprada
18,7-22,8 muHr M*/ra, Hanyanaw ¢asacuaa 42,6-59,1 MuHr m?/
ra, bowoknaw ¢asacuga 37,1-43,7 MuHr m?/ra, CyT nuwmMLLaa
30,3-35,8 MuHr m*ra, Mym nuwmwaa aca 24,3-30,7 MuHr m?/ra
opanuFmaa WaknnaHraHnur kang atungu (1-xagsan).

By ysrapuwnap, 6upuHyn Hasbataa, MUHepan afeMeHT-
NapHWHI BEreTaT!B opraHnap pyBOXNaHWULLMAAMM xan Kuyeun
axamusaTun 6unaH usoxnaHagu. Muuepan osukanap 6unad
TabMUHNAHWL AapaxacUHWHT owuwu Baprnap yn4yamuHu
MyBOMKnawTnpub, GOTOCUHTETMK annapaTt KyBBaTUHU KeH-
ranTmpagu.

PeTapaaHT Kynnanunuwm aca 6apr to3acu WaknnaHUWnHUHL
cudat XuxataaH SXLUMnaHuwmMra Xm3mar KUrannuri kaug aTun-
an. XycycaH, Mogayc npenapatuHuHr 0,4 n/ra mebépu 0,2 n/ra
ra HucbataH 6apya hazanapga KopU HaTKanapHU TabMUHNA-
raHnury aHuknaHan. by xonat, peTapAaHTHUHE NOS Y3annLLIHK
Yyeknab, accumungaTnapHu 6apr Ba reHepaTvB opraHnap ypracuaa
KaviTa TakcumnaLl xycycusatv 6unan 6ornuk. Hatwkaaa 6aprnap
y30K MyaaaT chaon xonataa caknaHub, PoTOCUHTES XXapa&HUHWHT
camapagopnuri opTam.

Haenap kecumunga conuwtupunranga, Yunnaku Haesv 6apya
BapuaHTnapga KpacHogapckas-99 HaBura HucbataH tokopu
Hapr t03acu KypcaTkuynapyHy LAKNIaHTUPraHnuri aHuKnaHam.
AllHMKCa, Hanvanaw dasacuga ywby dapk sHaga sKKon Ha-
MOéH 6ynunb, Ynnnaku Hasuaa Gapr to3acu 50,7-59,1 MuHr m?/
ra ra etraH 6ynca, KpacHogapckas-99 HaBuga 6y kypcatkmd
42,6-46,6 muHr m*/ra opanusmga bynraHnuri kang satungu. by
3ca Yunnaky HaBUHWHE OKOPU (DOTOCUHTETMK MOTeHumanra
aranurvHn kypcaragu.

Pueoxnanuw casanapu 6ynmya ymymuin KOHyHUST WyHOaH
nboparku, 6apr to3acu TynnaHvwaaH Hanvanaw dasacurada
Xagan opTvb, Haryanaw-6oLloknaHnw 6ockuumaa Makcuman
kunmatra etan. KevmHrn chazanapga aca 6aprnapHuHr ousuo-
MOTUK KapuLWK Ba aCCUMUNATIIAPHUHI AOHra KawTa nyHanuwum
xucobura Gapr to3acu 6ocknuma-bockny kamaraHnurn kamg
aTUnAn.

Xynoca ypHuaa antraHaa, ky3ru 6yraov Hasnapvaa 6apr o3a-
CV LLaKnnaHuLmnra MMHepan yrutrnap Ba petapgaHTiap KOMineke
Tabeup kypcatagu. MuHepan YFUTRapHUHT HOKOpY Mebépnapu
Ba Mopgayc petapgaHTuHuHr 0,4 n/ra gosacu kKynnaHunraHga
Gapr t3acu Makcuman gapaxaja LaknnaHnb, poTOoCMHTETUK
haonuATHUHI HUChaTaH Y30k MyadaT CakMaHWLLM TabMUHIaH-
an. by aca y3 HaBGaTuaa okopu Ba Bapkapop XOCUNA0PIUKHN
LUAKMNAHWLLMHWUHT MyXUM PU3NOMOrnk acocun xucobnaHagu.

Kysru tomwwok 6yraon HaBnapuaa pOTOCUHTETUK MOTEHLM-
an (®rl) yeumnukHWHr Gapr to3acy Ba YHWUHI BakT AaBomuAaa
haon uwnawmnHn ndoganoBYn Myxum MHTerpan Kypcarkumy
xucobnanagu. 2021-2024-nvnnap gasomuaa onub 6opwunraH
TaAKUKOTNap Hatuxkanapu MuHepan yfuT mebépnapu sa Mog-
AyC peTapAaHTUHUHE @I waknnauuwmra cesunapnu tabemp
KYpCaTULLMHW SIKKON HAMOEH 3TAW.

Taxnunnap wWyHW KypcaTaaukn, OTOCUHTETUK NOTEHLM-
anHWHr acocui ynyLlmn Hanvanaw gasacu xuccacura TyFpu
kenub, y ymymun O HUHT KaTTa KUCMUHWU TallKun aTagw.
MacanaH, KpacHopapckasn-99 Hasuaa Hanvanaw 6ockuumnga
@I kunmaTtnapu 5966,45-6693,45 MuHr M?/ra*kyH, Yunnaku Ha-
Bmaa aca 7008,67-8369,33 muHr m?/ra*kyH opanusuga 6ynub, 6y
Kypcatkmuunap ymMymuii OTOCUHTETVK noTeHumanHuHr 70-80 %
raya KUCMWHM TaLwkun atagun. by xonat anHaH ywby dasana 6apr

1-xadean
Ky3ru 6yrooi HaBnapu 6apr ro3acura peTapAaaHT Ba YFUT MebEPapuHUHT TabCUpu, MUHT M?/ra (2021-2024-1414.)
Hagsaap Perapaanr, J/ra Ym:cr/i:epn, Tynnanmm | Hajivanam Bomoxnam H“Cmy;m ml:/:[)l’rm
N P K (cr) 18,73 42,62 37,14 30,37 24,34
Momryc-0,2 N, PoKy 18,36 43,82 37,77 31,30 24,89
Kpacnonapckas-99 N,,.PoKq 19,72 44,40 38,80 31,87 25,34
(cr) N, P.K, (1) 18,73 44,70 38,91 32,23 26,01
Moyc-0,4 N, P.K, 18,86 45,96 39,78 33,35 26,63
N, PLK 19,72 46,56 40,85 34,04 27,27
N, P K, (cr) 21,16 50,79 40,10 32,81 27,87
Monayc-0,2 N, .P.K, 21,88 54,74 41,16 33,38 28,25
. NPt 22,81 56,32 41,54 33,66 28,61
HNIIaKu
N . PoKeo (€T) 21,16 53,24 42,07 34,71 29,71
Moyc-0,4 N, P.K, 21,88 57,43 43,24 35,44 30,26
N, PLK 22,81 59,14 43,71 35,87 30,68
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2-xaodeari

Ky3ru 6yraoin HaBnapyMHUHT (hOTOCMHTETUK NOTEHUManUra petTapaaHT Ba YFUT MebEpPNapuHUHT TabCUMPU, MUHT M?/ra*KyH
(2021-2024-n1n.)

Perapaant, | VruT MebépH, . Cyt Mym Berethu“nﬂ
Hagsaap a/ra Kr/ra Tymnanum | Haiivanam | Bomoxiam S —CL U oyitnua
KAMH
N Py K, (eT) 252,8175 5966,45 1002,645 242,94 97,36 7562,213
Moxmyc-0,2 N, PK, 254,6325 6178,973 1057,63 265,8875 | 124,45 7881,573
Kpacronap- N, .oP 2K 266,145 6293,375 1125,578 318,725 145,71 8149,533
ckas-99 (ct) N, P K (er) | 2528175 6392,458 1089,55 | 290,0925 | 130,0625 8154,98
Mognnyc-0,4 N, P..K, 254,6325 6571,923 1153,548 | 300,1725 | 133,15 8413,425
NP oK 266,145 6693,445 1215,263 340,375 | 170,785 8686,013
N Py Ky, (eT) 285,7025 7008,675 1122,66 262,44 139,35 8818,828
Moxmyc-0,2 N, PoKo, 295,37 7608,513 1183,725 | 274,9225 | 141,2625 9503,793
A N,,.PLoKe 307,945 7927,04 1194,17 302,94 | 164,5125 9896,608
N PoKy, (e1) 285,7025 7452,9 1177,82 312,4125 | 148,5625 9377,398
Mopnnyc-0,4 N, P Ko 295,37 8040,55 1254,033 345,475 158,55 10093,98
N,.PLKe 307,945 8369,33 1300,17 368,1325 | 176,4325 10522,01

annapaTtv makcuman fapaxaga pyBOXnaHuLy Ba (hOTOCUMHTES
XadannurvHAHL 3HT IOKOPW HyKTara eTuwn 6unaH n3oxnaHaam.

MuHepan YfuT MebEpPnapuHMHI OLUMPUAULLKN (DOTOCUHTETUK
noTeHuuanHuHr 6apya dasanap 6ynnya optumra onmb kengu.
XycycaH, yrut mevépu N, P K. nad N,, P K. ra4a owmpun-
raHaa KpacHogapckas-99 Hasuga ymymun ®I17562,2 — 8149,5
MuHr M?ra*kyH (Moggayc 0,2 n/ra) Ba 8154,9 — 8686,0 MuHr m%/
ra*kyH (Mopayc 0,4 n/ra) raya owraH 6ynca, Yunnakm Hasuaa
aca by kypcatkmy 8818,8 — 9896,6 muHr m?/ra*kyH (Mogayc 0,2
nira) Ba 9377,4 — 10522,0 muHr m¥ra*kyH (Mopayc 0,4 n/ra)
raya eTraHnur1 aHuKnaHam.

By y3rapuwnap, 6upuHum HaBbaTaa, MMHepan o3uka bunaH
TabMWHAHULL JapaxaCUHUHT OPTULLIK HaTuxkacuaa 6apr io3acu
KEHranvLLM Ba YHUHT (DyHKLMOHaN haonnuri y3oKpoK CaknaHuLm
OunaH 6oFnuK.

PeTtapgaHT KynnaHunuwm OTOCUHTETUK NOTEHLMANHN SHaaa
owmpuwga Myxum omun cudpatnaa HamoéH bynan. Xycyca,
Mogayc 0,4 n/ra gosacu 0,2 n/ra ra HucbaraH 6apya BapuaHT-
napga tokopu OI1 KuAmaTnapyHm TabMUHNAraHNUri Kaug aTunau.
MacanaH, KpacHogapckas-99 Haevaa ®I1 yprada 500-600 MuHr
m?/ra*kyHra, Yvnnaku Hasmaa aca 600-700 MUHr mM?/ra*kyHra
OpTULLIM Ky3aTunaw (2-xagsan).

By xonat peTtapAaHTHUHI PU3MONOrMK Tabcupu Gunax
6ofnnK 6ynmb, y nos yeuwmHu Yeknab, accumunatnapHy 6apr
Ba reHepaTuB opraHnap ypracuga makbyn TakCUMMaHWLLINMHW
TabMuHMaraHnuru 6unad udoxnavagu. Hatmxaga Gaprnap
y30K Mygaat dpaon xonataa caknaHud, oTOCMHTE3 XapaéHu
camapagopnuru optagu.

HaBnap kecvmuga conuwTupuw HaTukanapura kypa,
Yunnaku HaBu Gapya BapuaHTnapga KpacHogapckasn-99
HaBura HucbartaH tokopu (POTOCUHTETMK NOTEHcManra ara
6ynraHnurn aHuknavau. XycycaH, makcuman O kunmatu
Yunnaku Hasupa (Mopayc 0,4 n/ra; N, P, K. ) 10522,01
MWUHT M?/ra*KyHHW Tawkun aTraH 6ynca, KpacHogapckas-99
HaBuaa Oy kypcatkuy 8686,01 mMuHr mM?/ra*kyH GynraHnuru
kang atungu. by aca Yvnnnakum HaBUHUWHT toKOpK Bromnoruk
noTeHcuanra Ba camapany (OTOCUHTETUK TU3UMIa aranurmHm
KypcaTtaaw.

®aszanap kecummnga (GOTOCUHTETUK NOTEHCMan AuHamu-
Kacu Taxnunu WyHW Kypcataguku, y TynnaHuw dasacuga
nact 6ynub, Hanyanaw Gockuunaa KeCKUH opTub, KeWuHru
hasanapga (6owoknaHnw—mMym nuwmw) 6ockuuma-6ockmy
kamangn. by KOHYHWAT GaprriapHUHT (U3NONOrnK KapuLimn Ba
aCCUMUNATAAPHUHT AOH TYNUWLL XapaéHura kanTa nyHanuim
6unax 6ornuk. TagkukoT HaTwxanapu Berry Ba Spink [10] xamaa
mMaxannuMin onuMnap TOMOHUAAH OfUHIaH MabiyMOTNapHM
Tacavknab, MyuHepan yFuTnap Ba petapAaHTnapHu MyBoguK
Kynnaw (OTOCUMHTETMK XapaéHnapHu onTumannawTmpuaa
MYyXVMM axamusTra ara akaHnurnHu kypcataun.”

XYINOCA

Kysrn Gyrooi HaBnapuaaH okopu Ba 6apkapop AOH XOCKIK
eTuwTvpmwaa MOTOCMHTETUK DAONUATHM ONTUManNaLTUpULL
y4yH MabaHnv yrutnapHu tokopu mevépga N, P, K. kynnai
Ba ynapHu «Mopayc» petapaaHTuHuir 0,4 n/ra gosacv 6unan
YWFYHMaWTUPULL OKOPYU U3MONOrMK Ba MKTUCOAMI camapa
Gepagu.
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Don va sholi ilmiy ishlab chigarish birlashmasi

Annotatsiya. Tadqgiqotlarda kunjutning mahalliy “Onimdar”, “Qora Shahzoda”, “Toshkent-122” va “Sadaf” navlari hamda
ular ishtirokida olingan oddiy va bekross Fy duragaylarning o ‘simlik bo ‘yi va yon shoxlar soni kabi muhim morfologik belgilarining
irsiylanishi o ‘rganildi. Tajribalar dala va laboratoriya sharoitlarida olib borilib, duragaylarda mazkur belgilarning shakllanish
xususiyatlari va geterozis darajasi tahlil qilindi. Mahalliy navlarda yon shoxlar soni 5,8-6,2 dona oralig ‘ida bo ‘lgan bo ‘Isa, oddiy
F; duragaylarda 5,7-8,7 dona, bekross duragaylarda esa 5,6-9,2 dona oralig ‘ida shakllanganligi aniqlandi. Oddiy duragaylarning
aksariyatida yon shoxlar soni bo ‘yicha ijobiy geterozis kuzatildi. Bekross duragaylarda ham ayrim kombinatsiyalarda mazkur
belgining ijobiy irsiylanishi qayd etildi. O‘simlik bo‘yi va yon shoxlar soni bo ‘yicha yuqori ko ‘rsatkichlarga ega istigbolli
kombinatsiyalar ajratib olindi. Olingan natijalar kunjut seleksiyasida yuqori hosildor, mahalliy sharoitga moslashgan va qgimmatli
xo ‘jalik belgilariga ega boshlang ‘ich materiallarni yaratishda foydalanish mumkinligini ko ‘rsatdi.

Kalit so zlar: kunjut, seleksiya, mahalliy navlar, F; duragay, bekross, o ‘simlik bo ‘yi, yon shoxlar soni, geterozis, irsiylanish,
boshlang ‘ich material.

AnHomayus. B uccnedosanusix usyueno Haciedosanue 8aicHbix MOPGOI02UUECKUX NPUSHAKOS — B8bICOMbl paCMeHUll U Ko-
uyecmsa 6OKOBblX 8emaelli — Y npocmbix U GeKKpOCCHbIX Fy 2ubpudos KyHycymd, NOMYUEHHbIX C yUacmuem MECMHbIX COPmos
«Onumdap», «Kopa Illaxsoda», «Tawkenm-122» u «Cadag». Hccnedosarus nposoounuce 8 nojeswix u 1abopamopHbix YCI08USX.
Ipoananuzuposarsl ocobeHHOCMU POPMUPOBAHUS U3YUAEMBLX NPUSHAKOS U CMeENeHb NPOABNEHUs 2emepo3uca y 2ubpudos. Yema-
HOB/IEHO, UMO Koluuecmeo GOKO8bIX emeell Y MECMHbIX copmos cocmaesnso 5,8-6,2 wm., y npocmeix Fi 2ubpudos — 5,7-8,7
wm., a 'y 6eKKpoccHbIx 2ubpudos — 5,6-9,2 wm. VY 6oavuiuHcmeda npocmulx 2ubpudos suiagieH NoNoXHCUmenbHolll 2emepo3uc no
Konuuecmay 6oKo8bix eemeell. B omoenvbHbix GEKKPOCCHbIX KOMOUHAUUAX MAKHCE OMMeUEHO NONOHCUMeNbHOe HaciedogaHue oaH-
HO20 npusHaka. Buldenenvl nepchekmugHsle KOMOUHAYUU C 8bICOKUMU NOKA3AMENSMU 8blCOMbL pACMEHULL U Konuuecmea GOK08bIX
eemeeli. [lonyueHHvle pe3ynbmamot NOKA3bIBAKOM 803MONCHOCMB UCNONb308AHUS 8bIOENEHHBIX 2UOPUOHBIX KOMOUHAUULL 8 CeNleKyuU
KYHM#Cyma 01 co30anust UCXOOH020 MAMepUana ¢ 8blCOKOU hpoOyKMUBHOCMbI0, YCMOUUUBOCIbIO U a0anmMu8HOCMbi0 K MECIHbIM
YCIIO8UAM.

Knrouesvle cnosa: kynycym, cenekyus, mecmuoie copma, Fy eubpud, 6ekkpocc, 8bicoma pacmeHuti, Konuuecmso 60K08blx 8em-
eeli, zemepo3suc, HaciedosaHue, UCXOOHBIL Mamepuan.

Abstract. The study investigated the inheritance of important morphological traits, including plant height and the number of lateral
branches, in simple and backcross F; sesame hybrids involving the local varieties “Onimdar”, “Qora Shahzoda”, “Tashkent-122",
and “Sadaf”. The experiments were conducted under field and laboratory conditions. The patterns of trait formation and the degree
of heterosis in the hybrids were analyzed. The number of lateral branches ranged from 5.8 to 6.2 per plant in the local varieties,
from 5.7 to 8.7 in simple F; hybrids, and from 5.6 to 9.2 in backcross hybrids. Positive heterosis for the number of lateral branches
was observed in most of the simple hybrids. Positive inheritance of this trait was also recorded in several backcross combinations.
Promising hybrid combinations with high values of plant height and the number of lateral branches were identified. The results
indicate that the selected hybrid combinations can be used in sesame breeding to develop valuable initial breeding material with
high productivity, stability, and adaptability to local environmental conditions.

Keywords: sesame, breeding, local varieties, F; hybrid, backcross, plant height, number of lateral branches, heterosis,
inheritance, initial breeding material.

KIRISH

O'simlik bo'yi kunjut seleksiyasida hosildorlik va agrotexnik
xususiyatlarga bevosita ta’sir etuvchi muhim morfologik belgilardan
biri hisoblanadi. Oddiy chatishtirish va bekross (to'yintiruvchi
chatishtirish) usullari orgali olingan F, duragaylarda o‘simlik bo'yini
baholash seleksiyaning keyingi bosqichlarida yugori mahsuldor
genotiplarni tanlab olishning muhim mezonlaridan biridir. lImiy
tadgiqotlarda o'simlik bo‘yi urug’ hosili, ko‘saklar soni hamda tashqi
mubhit sharoitlariga moslashuvchanlik bilan bog‘liq muhim belgi
sifatida baholanadi. Shuningdek, o‘simlik bo'yi fotosintez yuzasi-
ning shakllanishi, barglarning soni va joylashishi, yon shoxlarning
rivojlanishi, urug’ hosili, mexanizatsiyalashgan yig‘im-terimga

moslashuvchanlik hamda yotib qolishga chidamlilik kabi muhim
xo'jalik belgilariga ta’sir ko‘rsatadi.

N.S. Chavdar, A.D. Rushchuk, A.B. Lobodyuk, M.I. Kympan va
I.T. Balashova [1] iglim isishi va qurg‘oqchilikning kuchayib bora-
yotgan sharoitida kunjut seleksiyasining istigbollarini baholagan-
lar. Tadgiqotchilar fizik mutagenez va individual tanlash usullaridan
foydalanib, “Lebed” va “Mulatka” navlarini yaratganlar. Mazkur
navlar 20-22 s/ga hosildorligi, kuchli shoxlanishi va yuqgori ekologik
moslashuvchanligi bilan tavsiflangan.

Z.Z. Masharipov, X.X. Muxtorov, M.B. Rasulov va D.M. Ab-
dullaev [2] O‘zbekistonda rayonlashtiriigan “Tashkentskiy-122",
“Sadaf” va “Qora shahzoda” navlarining gimmatli xo'jalik belgilar-
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ini tavsiflaganlar. Mualliflarning ta’kidlashicha, mahalliy navlarni
o‘rganish va ulardan seleksiya jarayonida boshlang‘ich material
sifatida foydalanish yangi, yuqori mahsuldor navlarni yaratishda
muhim ahamiyatga ega.

MATERIALLAR VA USLUBLAR

Bizning ilmiy tadqiqotlarimiz joriy yilda Don va sholi ilmiy-ishlab
chiqarish birlashmasining “Moyli ekinlar seleksiyasi va urug‘chiligi”
laboratoriyasida dala va laboratoriya sharoitlarida olib borildi. Tajri-
ba maydonlarida agrotexnik tadbirlar umumgabul gilingan usullar
asosida amalga oshirildi.

Tadgiqotlar davomida seleksiya jarayonida olingan F, dura-
gaylarda o'simlik bo‘yi va yon shoxlar soni kabi morfologik belgilar
o‘rganildi. Mazkur belgilar bo‘yicha yakka tanlash usuli go‘llanilib,
yuqori hosildorlikka ega istigbolli oilalar ajratib olindi.

F, duragaylarda dominantlik koeffitsienti G.M.Veil va R.E.Atkins
tadqiqotlarida keltiriigan S. Wright formulasi asosida hisob-
landi. Olingan ma’lumotlarning statistik tahlili B.A. Dospexovning
“Metodika polevogo opyta” [3] uslubiy go‘llanmasi asosida amalga
oshirildi. Hisob-kitoblar M. Mirzarasulov va O. Toirov tomonidan
ishlab chigilgan elektron hisoblash dasturi yordamida bajarildi.

NATIJALAR VA MUNOZARA

Bizning tajribalarimizda oddiy chatishtirish natijasida olingan
F, duragaylarda aksariyat hollarda geterozis hodisasi kuzatildi.
Bunday holatlarda poya mustahkamroq rivojlanib, barg yuzasi
kattalashadi, fotosintez faolligi ortadi, ko‘proq gul va ko‘sak hosil
bo‘ladi hamda umumiy urug‘ hosildorligi oshadi. Biroq o‘sim-
liklarning haddan tashqari baland bo‘yli bo'lishi shamol ta’sirida
yotib qolish xavfini oshiradi, oziqg moddalarning bir gqismi vegetativ
o‘sishga sarflanadi va hosilni yig‘ib olish jarayoni giyinlashadi. Shu
sababli seleksiyada o'rta va past-o‘rta bo‘yli, mustahkam poyaga
ega duragaylar eng magbul hisoblanadi. Bekross chatishtirish nati-
jasida olingan kunjut duragaylarida ham mazkur ko‘rsatkichga yaqin
o‘simliklar seleksiya uchun afzal hisoblanadi. Bu holat mahalliy
genotipga xos belgilar katta darajada saglanganligini ko‘rsatadi.

O'simlik bo'yi xo'jalik uchun gimmatli belgilar, jumladan, yon
shoxlar soni, bir ko‘sakdagi urug‘lar soni va urug‘ vazni kabi bel-
gilar bilan ijobiy korrelyatsion bog'liglikni namoyon qilishi mumkin.
Kunjutda o'simlik bo‘yining irsiylanishi asosan additiv genlar ta’siri
bilan boshgqarilishi, ayrim chatishtirishlarda esa noadditiv genlar
ta’siri ham kuzatilishi qayd etilgan. Bu esa mazkur belgini selek-
siyaning dastlabki avlodlaridayoq tanlash mumkinligini ko‘rsatadi.
Shu bilan birga, F, duragaylarda o'simlik bo'yi bo‘yicha geterozis
ayrim kombinatsiyalarda ijobiy namoyon bo‘lishi mumkin.

Kunjutning oddiy va bekross F, duragaylarida o'simlik bo'yi se-
leksiyada eng muhim morfologik ko‘rsatkichlardan biri hisoblanadi.
Mazkur belgi hosildorlik, ko‘saklar soni, fotosintez samaradorligi,
yotib golishga chidamlilik va mexanizatsiyalashgan yig‘im-terimga
moslashuvchanlik bilan chambarchas bog'liq. Oddiy F, duragay-
larda o'simlik bo‘yi geterozis darajasini baholashga xizmat qilsa,
bekross F, duragaylarda mahalliy navning morfologik xususiyatlari
saglanganligini aniglashda muhim mezon hisoblanadi. Shu sababli
kunjut seleksiyasida o‘simlik bo‘yi yuqori hosilli va mahalliy sharoit-
ga yaxshi moslashgan yangi boshlang‘ich materiallar hamda nav-
larni yaratishda asosiy tanlash belgilaridan biri sifatida baholanadi.

Tajribalarimizda kunjutning mahalliy “Onimdar”, “Qora Shahzo-
da”, “Toshkent-122” va “Sadaf’ navlari ishtirokidagi oddiy va
bekross F, duragaylarida o‘simlik bo'yi va yon shoxlar sonining
ota-ona shakllariga nisbatan irsiylanishi o‘rganildi. Tadgigot nati-
jalari 1-jadvalda keltirilgan.

O'simlik bo‘yi mahalliy navlarda “Sadaf’ navida 116,3 sm
dan “Qora Shahzoda” navida 120,6 sm gacha bo‘lganligi kuza-
tildi. Oddiy F, duragaylarda mazkur ko‘rsatkich 110,9 sm dan F,
(Sadaf x Qora Shahzoda) kombinatsiyasida 124,2 sm gacha, F,
(Qora Shahzoda x Toshkent-122) kombinatsiyasida qayd etildi.
Mabhalliy navlar ishtirokidagi bekross F, duragaylarda o'simlik
bo'yi 109,4-124,6 sm oraligida bo'lib, andoza sifatida olingan
“Qarshig‘a” navida 116,9 sm ni tashkil etdi.

Mahalliy navlar ishtirokidagi 12 ta F, duragayning ota-ona
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shakllariga nisbatan o‘simlik bo‘yining irsiylanishi turlicha bo‘ldi.
Jumladan, 4 ta kombinatsiyada salbiy geterozis kuzatilib, giper-
dominantlik koeffitsienti (hp) F, (Toshkent-122 x Sadaf) kombinat-
siyasida —2,06 dan F, (Onimdar x Toshkent-122) kombinatsiyasida
-8,0 gacha bo‘lgan. Qolgan duragaylarning barchasida ijobiy
geterozis kuzatilib, hp ko'rsatkichi 1,42—4,25 oralig‘ida bo‘ldi.

O'simlik bo'yi bo‘yicha ota-ona shakllarini bekross chatishtirish
natijasida olingan 12 ta F, duragayning irsiylanishi ham turlicha
bo'ldi. F, [(Sadaf x Toshkent-122) x Sadaf] duragayida oralig
irsiylanish kuzatilgan bo‘lsa, 4 ta duragayda salbiy geterozis
gayd etildi. Jumladan, hp ko‘rsatkichi F, [(Sadaf x Onimdar) x
Sadaf] kombinatsiyasida -1,66 dan F, [(Toshkent-122 x Sadaf) x
Toshkent-122] kombinatsiyasida —5,62 gacha bo'ldi. Qolgan 7 ta
duragayda esa ijobiy geterozis holati namoyon bo‘ldi.

1-jadval
Kunjutni mahalliy F, oddiy va bekross duragaylarning
o‘simlik bo‘yi va yon shoxlari soni belgilarining

irsiylanishi
PO Yon
Oddiy va bekross Obs;l‘nlilk i shoxlar h
F, duragaylar (snz]) P soni P
(dona)
Onimdar 118,7 5.8
Qora Shahzoda 120,6 6,0
Toshkent-122 119,3 5,9
Sadaf 116,3 6,2
F, (Onimdar x Toshkent-122) 121,4 -8,0 6,1 5,0
F, (Onimdar x Qora Shaxzoda) 118,3 1,42 7,3 14,0
F, (Onimdar x Sadaf) 115,7 1,5 6,9 4,5
F (Qora Shaxzoda x Onimdar) 116,4 3,42 8,4 25,0
F (Qora Shaxzoda x
1 Toshkent-122) 1242 |-6,53 5,7 -5,0
F, (Qora Shaxzoda x Sadaf) 113,2 | 2,44 8,7 26,0
F, (Toshkent-122 x Onimdar) 120,3 |-4,33 6,3 9,0
F, (Toshkent-122 x Qora 1178 33 72 25,0
Shaxzoda)
F, (Toshkent-122 x Sadaf) 120,9 |-2,06 5.8 -1,66
F, (Sadaf x Onimdar) 1124 | 425 6,6 3,0
F, (Sadaf x Qora Shaxzoda) 110,9 | 3,51 8,1 20,1
F, (Sadaf x Toshkent-122) 111,8 4,0 7,5 9,66
F, [(Onimdar x Toshkent-122) x 1228 |-2.03 6.2 1.67
(Onimdar)] ’ ’ > ’
F, [(Onimdar x Qora Shaxzoda)
! (i) 116,7 9,0 8,6 2,73
F, [(Onimdar x Sadaf) x
1 (@t )] 1123 | 3,26 7,4 1,91
F, [(Qora Shaxzoda x Onimdar)
H (Qora Shaxzods)] 110,5 | 3,81 8,9 1,42
F, [(Qora
ShaxzodaxToshkent-122) x 119,6 1,55 5,6 -1,67
(Qora Shaxzoda)]
F, [(Qora Shaxzoda x Sadaf) x
1 (@ Sk 1094 | 2,02 9,2 1,37
F, [(Toshkent-122 x Onimdar) x
" (Toshkent-122)] el e
F. [(Toshkent-122 x Qora
Shaxzoda) x (Toshkent-122)] | 1138 | 633 | 9.0 376
F, [(Toshkent-122 x Sadaf) x
' (Toshkent-122)] 1246 1-5621 59 | 1.0
F, [(Sadaf x Onimdar) x (Sadaf)] | 117,6 |-1,66 5,8 -3,0
F, [(Sadaf x Qora Shaxzoda) x
1 (Sadaf)] 110,6 1,11 7,5 0,37
F, [(Sadaf x Toshkent-122) x
1 (Sadaf)] 1143 |-0,11 8,7 2,84
St. Qarshig‘a 116,9 5,9
EKHF . (NSRO05) 2,1 0,32
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O'simlik bo'yi bo‘yicha bekross duragaylarda eng yuqori ijobiy
geterozis F, [(Onimdar x Qora Shahzoda) x Onimdar] kombi-
natsiyasida hp=9,0 va F, [(Toshkent-122 x Qora Shahzoda) x
Toshkent-122] kombinatsiyasida hp=6,33 ni tashkil etdi. Mazkur
kombinatsiyalarda boshga duragaylarga nisbatan o‘simlik bo'yi
bo'yicha yuqori darajadagi ijobiy geterozis kuzatildi.

Tajribalarimizda kunjutning mahalliy “Onimdar”, “Qora Shahzo-
da”, “Toshkent-122” va “Sadaf’ navlari hamda ular ishtirokidagi
oddiy va bekross duragaylarda o'simlik bo‘yining shakllanishi tahlil
qilindi. Natijalarga ko'ra, F, oddiy va bekross duragaylarining aksari-
yat kombinatsiyalarida o‘simlik bo'yi ota-ona shakllariga nisbatan
birmuncha past bo‘lganligi aniglandi.

Ma’lumki, kunjut seleksiyasida xo‘jalik uchun gimmatli belgi-
lardan biri o‘simlikda hosil bo‘ladigan yon shoxlar sonidir. Mazkur
belgi o'simlikning hosildorlik salohiyati, ko‘saklar soni, urug‘ hosili
hamda tashqi muhit omillariga moslashuvchanligiga bevosita ta’sir
ko‘rsatadi. Shu sababli mahalliy navlar ishtirokida olingan oddiy va
bekross F, duragaylarda yon shoxlar sonini o‘rganish seleksiya
ishlarining muhim bosgichlaridan biri hisoblanadi.

Mahalliy kunjut navlari odatda muayyan tuprog-iglim sharoit-
lariga yaxshi moslashgan bo'lib, ularda yon shoxlar soni o‘rtacha
yoki yuqori darajada shakllanadi. Bu xususiyat o‘simlikning foto-
sintetik yuzasini kengaytiradi, generativ organlar sonini oshiradi va
natijada hosildorlikning yugori bo‘lishiga xizmat qgiladi. Shu bilan bir-
ga, yon shoxlarning me’yoridan ortiq rivojlanishi oziqg moddalarning
tagsimlanishiga ta’sir etib, ayrim hollarda asosiy poyaning o'sishi
va o'simlikning erta pishishini sekinlashtirishi mumkin.

Shu bois mazkur belgining optimal darajada shakllanishi se-
leksiya jarayonida muhim ahamiyat kasb etadi. Kunjutning oddiy
F, duragaylarida yon shoxlar soni ota-ona shakllarining genetik
xususiyatlariga garab turlicha namoyon bo‘ladi. Agar chatishtirilgan
navlardan biri kuchli shoxlanish xususiyatiga ega bo‘lsa, F, avlodi-
da ushbu belgi ko‘pincha dominant yoki gisman dominant tarzda
namoyon bo‘ladi. Ayrim hollarda geterozis effekti kuzatilib, duragay-
larda yon shoxlar soni har ikki ota-ona shaklidagidan ham yugori
bo'lishi mumkin. Bu holat o'simlikning generativ mahsuldorligini
oshirishga xizmat qiladi.

Bekross duragaylarda yon shoxlar soni, asosan, takroriy
chatishtirishda foydalanilgan ota-ona genotipining ta’siri ostida
shakllanadi. Agar bekross mahalliy nav bilan amalga oshirilsa,
avlodlarda mahalliy navga xos shoxlanish darajasi gayta tiklanishi
mumkin. Natijada hosildorligi yugori va agrobiologik xususiyatlari
yaxshilangan yangi seleksion materiallar yaratish imkoniyati
yuzaga keladi.

Yon shoxlar soni ko‘saklar soni bilan ijobiy korrelyatsion bog'lig-
likka ega bo‘lishi mumkin. Chunki har bir yon shoxda qo‘shimcha
barglar, gullar va keyinchalik ko‘saklar hosil bo‘ladi. Birog ushbu
bog'liglik har doim ham to‘g‘ridan-to‘g'ri bo‘'lavermaydi. Shoxlan-
ishning haddan tashqari kuchli bo‘lishi o‘simlik ichidagi raqobatni
kuchaytirib, ayrim ko'saklarning to'liq shakllanmasligi yoki urug‘larn-
ing mayda bo‘lishiga olib kelishi mumkin. Shu sababli seleksiya
jarayonida nafagat yon shoxlar soni, balki ularning mahsuldorligi
ham baholanishi lozim.

Kunjutning mahalliy navlari ishtirokidagi oddiy va bekross F,
duragaylarni baholashda yon shoxlar sonining irsiylanish xarak-
teri alohida ahamiyatga ega. Agar mazkur belgi yuqori darajada
irsiylansa, keyingi avlodlarda tanlash samaradorligi ortadi. Shu
bilan birga, yon shoxlar soni ekish muddati, tuproq unumdorligi,
namlik va mineral oziglanish darajasi kabi tashqi muhit omillari
ta’sirida ham o‘zgarishi mumkin. Shuning uchun tajribalarni
bir necha takrorlarda va turli agroiglim sharoitlarida o‘tkazish
maqgsadga muvofiq.

Tadqigotlarda kunjutning mahalliy “Onimdar”, “Qora Shahzoda”,
“Toshkent-122” va “Sadaf’ navlari hamda ular ishtirokidagi oddiy
va bekross F, duragaylarda yon shoxlar soni o‘rganildi. Mahalliy
navlarda yon shoxlar soni 5,8-6,2 dona oralig‘ida bo'lib, eng kam
ko‘rsatkich “Onimdar” navida (5,8 dona), eng yuqori ko‘rsatkich
esa “Sadaf” navida (6,2 dona) qayd etildi. Andoza sifatida olingan

“Qarshig‘a” navida ushbu ko‘rsatkich 5,9 donani tashkil etdi.

Mahalliy navlarni chatishtirish natijasida olingan oddiy F, dura-
gaylarda yon shoxlar soni 5,7-8,7 dona oralig‘ida bo‘ldi. Eng kam
ko'rsatkich F, (Qora Shahzoda x Toshkent-122) kombinatsiyasida
5,7 dona, eng yuqori ko'rsatkich esa F, (Qora Shahzoda x Sadaf)
kombinatsiyasida 8,7 dona ekanligi aniglandi.

Ota-ona shakllariga nisbatan yon shoxlar sonining irsiylanishi
tahlil gilinganda, o‘rganilgan 12 ta oddiy F, duragayning 2 tasida
salbiy geterozis kuzatildi. Jumladan, hp ko'rsatkichi F, (Qora
Shahzoda x Toshkent-122) kombinatsiyasida -5,0 va F, (Tosh-
kent-122 x Sadaf) kombinatsiyasida —1,66 ni tashkil etdi. Qolgan
10 ta kombinatsiyada esa ijobiy geterozis kuzatilib, hp ko‘rsatkichi
3,0 dan 26,0 gacha bo'ldi. Eng yuqori ijobiy geterozis F, (Qora
Shahzoda x Sadaf) kombinatsiyasida (hp = 26,0), undan keyin F,
(Toshkent-122 x Qora Shahzoda) kombinatsiyasida (hp = 25,0)
qayd etildi.

Bekross F, duragaylarda yon shoxlar soni 5,6-9,2 dona ora-
ligida bo'ldi. Ota-ona shakllariga nisbatan irsiylanish ko‘rsatkichlari
tahlil gilinganda, o‘rganilgan 12 ta bekross kombinatsiyaning 8
tasida ijobiy, 4 tasida esa salbiy irsiylanish holati kuzatildi. ljobiy
irsiylanish ko‘rsatkichi eng yuqori F, [(Sadaf x Onimdar) x Sadaf]
kombinatsiyasida hp = 2,84 ni tashkil etgan bo‘lsa, salbiy giymat-
larning eng yuqorisi F, [(Sadaf x Onimdar) x Sadaf] emas, balki
jadvaldagi tegishli kombinatsiyalar bo‘yicha -3,0 dan -2,0 gacha
bo‘lgan giymatlarda qayd etilgan.

Umuman, tadqigot natijalari mahalliy kunjut navlari ishtirokidagi
oddiy va bekross chatishtirishlarda yon shoxlar sonining irsiylanishi
kombinatsiyalarga qarab sezilarli darajada farq qilishini ko‘rsatdi.
Aynigsa, oddiy F, duragaylarda yon shoxlar sonining yugori da-
rajadagi ijobiy geterozisi kuzatilgan kombinatsiyalar kelgusidagi
seleksiya ishlarida istigbolli boshlang‘ich material sifatida foy-
dalanish uchun gizigish uyg‘otadi. Mazkur belgini o‘simlik bo'yi,
ko‘saklar soni va urug‘ hosildorligi bilan birgalikda baholash yugori
mahsuldor, bargaror hamda mahalliy sharoitga moslashgan kunjut
navlarini yaratishda muhim ahamiyatga ega.

XULOSALAR

Bekross duragaylar orasida F, [(Qora Shahzoda x Onimdar) x
Qora Shahzodal, F, [(Qora Shahzoda x Sadaf) x Qora Shahzo-
da] va F, [(Toshkent-122 x Qora Shahzoda) x Toshkent-122]
kombinatsiyalarida yon shoxlar soni mos ravishda 8,9; 9,2 va
9,0 dona bo'lib, boshga kombinatsiyalarga nisbatan yuqori
ko‘rsatkichga ega ekanligi aniglandi. Umuman, mahalliy navlar
va ular ishtirokidagi oddiy hamda bekross F, duragaylarda yon
shoxlar soni turlicha shakllangan bo‘lib, ayrim duragaylarda
ushbu belgi ota-ona shakllari va andoza navga nisbatan yuqori
bo‘lganligi kuzatildi.

Oddiy F, duragaylarda yon shoxlar sonining eng yugori ko‘rsat-
kichi F, (Qora Shahzoda x Sadaf) kombinatsiyasida 8,7 dona,
bekross F, duragaylarda esa F, [(Qora Shahzoda x Sadaf) x Qora
Shahzoda] kombinatsiyasida 9,2 donani tashkil etdi. Yon shoxlar
soni bo‘yicha yuqori ijobiy geterozisga ega bo‘lgan kombinatsiyalar
seleksiya uchun istigbolli material sifatida baholandi.

Yon shoxlar soni yuqori bo‘lgan oddiy va bekross F, duragaylar
boshqga asosiy gimmatli xofjalik belgilarini kompleks tahlil qilish
asosida keyingi avlodlarda o‘rganishni davom ettirish hamda
kunjut seleksiyasi uchun istigbolli boshlang‘ich materiallar yaratish
magqgsadida tanlab olindi.
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Samargand agroinnovatsiyalar va tadqiqotlar instituti

Annotatsiya. Ushbu maqolada sug ‘oriladigan yerlarda arpa seleksiyasi uchun qimmatli boshlang ‘ich materiallarni
aniqlash maqgsadida olib borilgan tadqiqot natijalari keltirilgan. Tadqgiqotlar 2023-2026-yillarda Samarqand viloyati Jomboy
tumanidagi “Farboma selekt” ilmiy urug ‘chilik fermer xo ‘jaligining tajriba dalasida olib borildi. Tadgiqotlarda ICARDA,
CIMMYT hamda O ‘simlikshunoslik ilmiy-tadqiqot instituti va Don va dukkakli ekinlar ilmiy-tadqiqot instituti G ‘allaorol ilmiy-
tajriba stansiyasidan keltirilgan 200 ta arpa kolleksiyasi nav namunasi o ‘rganildi. Nav namunalari mahsuldor tuplanish,
boshoqdagi don soni, boshoqdagi don vazni, 1000 dona don massasi, hosildorlik, ertapisharlik, kasalliklarga, qishga va yotib
qolishga chidamlilik belgilari bo ‘yicha baholandi. Tadqgiqot natijasida yuqori mahsuldorlik va hosildorlikka ega bo ‘Igan
qimmatli nav namunalari ajratib olindi. Jumladan, Mirzacho ‘l, K-22845, K-19985, Temur va K-566244 namunalari yuqori
hosildorlik ko ‘rsatkichlari bilan ajralib turdi. Ajratib olingan namunalar sug ‘oriladigan yerlarda hosildor, ertapishar va
noqulay tashqi muhit omillariga chidamli yangi arpa navlarini yaratishda boshlang ‘ich seleksiya materiali sifatida tavsiya
etildi.

Kalit so‘zlar: arpa, seleksiya, nav namunasi, kolleksiya, sug‘oriladigan yerlar, boshlang‘ich material, hosildorlik,
mahsuldor tuplanish, ertapisharlik, kasalliklarga chidamlilik, yotib qolishga chidamlilik, tanlash.

Annomauyusa. B cmamoee npedcmasnenst pe3yismamaot uccnedo8anull, NPOBeOEHHbLIX C Yenbio BbISI8NEHUS YEHHO20 UCX00-
HO20 Mamepuana Ons celekyuu SUMeHs Ha opowaemoix 3emasax. Mccnedosanus npogodunuce 6 2023-2026 22. Ha onbimuom
noje Hay4Ho-cemeHosodueckozo epmepckozo xosslicmea «Farboma selekt», pacnonoscennozo @ [rcambaiickom patione
Camapxandckoti obnacmu. B uccnedosanusix uzyueno 200 konnekyuoHHbix 06pa3y08 suMeHs, NOTYUEHHbIX U3 MEHCOYHAPOO-
Hoix yenmpos ICARDA u CIMMYT, a maxace Mncmumyma pacmenuedodcmea u I aniaapansckoli HayuHO-9KCNepuMeHmanb-
Hoti cmanyuu HUU 3eprosbix u 3epno6o60oebix Kynvmyp. Ob6pasybl oyeHusanu no npodykmueHol Kycmucmocmu, Koauye-
cmey u macce 3epHa e konoce, macce 1000 3épen, ypoxcatinocmu, CKOpoCnenocmu, yCcmouuugocmu K 60ne3HAM, NePe3UMOBKe
u nonezanuio. B pesynomame uccnedosanuti 8videnenvl yeHHbie 00pasybl C 8bICOKUMU NOKA3AMENAMU NPOJYKMUBHOCMU U
yposicatinocmu. B uacmuocmu, o6pasyst Mupsauyne, K-22845, K-19985, Temyp u K-566244 omauuanuce ebicokoli ypoatcati-
Hocmblo. Boidenenubie 06pasybl pekomeHd08aHbl 8 Kauecmae UCXOOHO020 CeNeKYUOHHO20 Mamepuana O CO30aHUSL HOBbLX
8bICOKOYPONHCALIHBIX, CKOPOCNENbIX U YCMOUMUBLIX K HEONIAZONPUAMHbIM bakmopam exeuiHeli cpedbl COpmoes sumeHs 07t 0po-
Waemvlx 3emerb.

Kntouessle cnoea: sumenn, cenekyus, copmosoli oopasey, KoeKyus, opouaembie 3emu, UCXOOHbLU MAMEPUAT, yporcali-
HOCMb, NPOOYKMUBHASL KYCIMUCMOCMb, CKOPOCNENOCMb, YCMOUUUBOCMb K GONE3HAM, YCMOUUUBOCMb K NONE2AHUIO, OMOOP.

Abstract. The article presents the results of research aimed at identifying valuable initial breeding material for barley
breeding on irrigated lands. The studies were conducted in 2023-2026 at the experimental field of the “Farboma selekt”
scientific seed-growing farm located in Jomboy district of Samarkand region. A total of 200 barley collection accessions
obtained from the international centers ICARDA and CIMMYT, as well as the Institute of Plant Science and the Gallaorol
Research and Experimental Station of the Research Institute of Grain and Legume Crops, were studied. The accessions
were evaluated for productive tillering, number and weight of grains per spike, 1000-grain weight, yield, earliness, and
resistance to diseases, winter conditions and lodging. The study identified valuable barley accessions with high productivity
and yield potential. In particular, the Mirzacho‘l, K-22845, K-19985, Temur and K-566244 accessions demonstrated high
yield performance. The selected accessions are recommended as valuable initial breeding material for developing new high-
yielding, early-maturing and environmentally stress-resistant barley varieties for irrigated lands.

Keywords: barley, breeding, variety accession, collection, irrigated lands, initial breeding material, yield, productive
tillering, earliness, disease resistance, lodging resistance, selection.

KIRISH
Boshogli don ekinlari dunyo qishloq xofjaligida eng muim
ekinlaridan biri hisoblanib, har yili 904 million tonnadon hosili
yetishtiriladi. Donli ekinlar maydonlari tarkibiga haydaladigan
yerlarning asosiy gismi kuzgi va bahorgi bug‘doy uchun ajratilgan.
Shundan, 2020 yilda bug‘doy ulushiga g‘alla ekinlari ekilgan
moydonning 61 % ajratilgan, bu 28 million gektarni tashkil etadi.

Donli ekinlar ekilgan maydon tarkibidagi ikkinchi o‘rinni arpa
egallaydi 18 % ni tashkil giladi [1,3].

Dunyoda 2024-2025 yillarda 161,2 million tonna don hosili
olingan bo‘lsa joriy yili dunyoda jami 146,9 million tonna arpa
yetishtirilgan [2, 3].

Respublikamizda yiliga arpadan 180 ming tonna hosil
yetishtiriladi, olinadigan hosilning atigi 5 % pivo ishlab chigarish
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sanoatida, 8 % yorma hamda ozig-ovgat sanoatida va qolgan
87 % esa chorva mollari uchun ozuga sifatida foydalaniladi.
Lekin, yetishtiriladigan arpa hosilining sifat qo‘rsatkichlari
pastligi natijasida hosilning asosiy gismi chorva mollari uchun
sarf qgilinayotganligi kuzatilmogda. Iglimning keskin global
o‘zgarishi hozirgi kunda ob-havo haroratini hamda arpa donining
to‘lishish davrida 35-38 C ga isishi natijasida donining sifat
darajasini davlat andozalariga mos emasligi sabab bo‘Imoqda.
Hozirgi kunda arpaning tashqi stress omilariga (hosildor,
ertapishar, qurg‘oqchilik, yotib qolish) ga chidamli bo‘lgan va
sifat ko‘rsatkichlari davlat andozalariga to‘liq javob beradigan
yangi boshlang‘ich ashyo va navlar yaratish asosiy vazifalardan
biridir [3]

O‘zbekiston Respublikasi Prezidentining “O‘zbekiston
respublikasining gishlog xojaligini rivojlantirishning 2020- 2030-
yillarga mo'ljallangan strategiyasinitasdiglash to‘g‘risida” gi PF-
5853 son farmoni, “O‘zbekiston Respublikasining “Seleksiyasi
yuuglari to‘g‘risida” gi va “Urug‘chilik to‘g‘risidagi gonunlar,
O‘zbekiston Respublikasi Prezidentining 2015-yil 29- dekabrdagi
PQ-2460-son “2016-2020- yillarda gishlog xo‘jaligini yanada islox
qgilish va rivojlantirish chora-tadbirlari to‘g'risidagi garori hamda
mazkur faoliyatiga tegishli boshga meyoriy-xuquqiy xujjatlarda
belgilangan vazifalarini amalga oshirishga ushbu tadgiqot
muayyan darajada xizmat qiladi [2,4]

MATERIALLAR VA USLUBLAR

Tadgiqotlar 2023-2026 yillarda Samarkand viloyati Jomboy
tumani Zarafshon MMTP hududida joylashgan “Farboma selekt”
ilmiy urug‘chilik fermer xo‘jaligi tajriba dalasida olib borildi.
Tadgiqotnig ob’yekti hisobida arpa seleksiyasi bo'yicha xalgaro
markazlar ICARDA va CIMMYT hamda O‘simlikshunoslik ITI va
Don va dukkakli ekinlar ITI G*allaorol ilmiy-tajriba stansiyasidan
keltirilgan 200 ta arpa kolleksiyasi nav namunalari o‘rganildi.
Kolleksion pitomnikning hisob maydoni xar bir namuna uchun 1
m2, 2 takrorda, oktyabr oyida 1 m?ga 300 ta urug' ekildi. Har 10
ta namunadan keyin standart nav sifatida rayonlashgan Ixtiyor
navi ekildi.

lImiy-tadqiqot ishlarida kuzatish, hisoblash va tahlillar «Dala
tajribalarini o‘tkazish uslublari» (O‘zPITI, 2007), fenologik
kuzatuvlar va biometrik tahlillar Qishloqg xo‘jalik ekinlari navlarini
sinash Davlat komissiyasining uslubi (1989), bo'yicha aniglandi.
Matematik taxlillar Dospexov B.A (1985 yil) tomonidan ishlab
chikilgan uslub buyicha, kasalliklarga chidamliligini baholash
xalkaro ICARDA markazida (international Center for Agticultural
Research in tne Dry Areas) (1996 vyil) ishlab chikilgan shkala
buyicha (%) da baholandi.

NATIJALAR VA MUNOZARA

Ertapishar, hosildor va yotib qolishga chidamli arpa navlarini
yaratish uchun genetik jihatdan boy genotipga ega dastlabki
materiallarni o‘rganish, arpaning kelib chigish markazlaridan
yangidan keltirilgan kolleksiya namunalarini har taraflama chuqur
tahlil qilish alohida ahamiyatga ega. Seleksiya usullaridan
foydalanib arpaning ertapishar, hosildor, yotib qolishga va
kasalliklarga chidamli navlarni yaratish uchun boshlang‘ich
manbalarni to‘g'ri tanlash kerak.

Hosildorlik — bu navning eng muxim belgisi bo'lib, seleksiya
muammolarini yechishda asosiy omil bo‘lib hisoblanadi.
Mahsuldorlik hosildorlikni belgilashda eng muxim belgi
xususiyatlarni o’zida mujassam qiladi va ular bir-biri bilan uzviy
bog'likdir. Ma’lum bir unsurlar navdorlik xususiyatiga mutanosib
ravishda irsiyatga bog'liq va unchalik katta bo‘lmagan o‘zgarishlar
orgali u o'zgarishi mumkin (boshoq uzunligi, boshokdagi don soni,
1000 ta don massasi) va tashqi sharoit omillari va maxsuldor
tuplanish yillar mobaynida, o‘simlikning ostirilish sharoitiga garab
o'zgarishi mumkin.

O’rganilgan namunalar orasidan mahsuldorlikni tashkil etuvchi
asosiy belgi xususiyatlar mahsuldor tuplanish, boshokdagi don
soni va boshogdagi don vazni, 1000 ta don massasiga garab

eng hosildor nav namunalar ajratilib olindi. Turli namunalarda
hosildorlikni shakllantirishda uning elementlarining ishtiroki har xil
bo'ldi. Ertapishar namunalarda hosildorlik boshoglar mahsuldorligi
hisobiga, kechpisharlarda esa mahsuldor tuplanish hisobiga
shakllandi. Boshoq uzunligi, boshogdagi don soni va uning og'irligi
naychalash boshlanishidan boshoglashgacha bo‘lgan davrda
o‘sish suratlari bilan belgilandi. Donni yirikligi esa don to‘plash
davrining davomiyligiga bog'liq holatda o‘tdi.

Arpa ekining hosildorligini belgilovchi muxim ko'rsatgichlardan
biri o‘simlikning mahsuldor tuplashidir. U boshoq beradigan
poyalar soni bilan aniglandi.

1-jadval ma’lumotlaridan ko‘rinib turibdiki mahsuldor tuplanish
buyicha eng yuqori ko‘rsatgich K-19985 nav namunasida kuzatilib,
bu namunada tuplanish 4,4 tani tashkil etib, andoza Bolg‘ali
naviga nisbatan 1,1 ta ko‘p maxsuldor poyaga ega ekanligi
bilan ajralib turdi. Eng yuqori mahsuldor tuplanish Mirzacho'l,
K-22845, Temur, K-566244 kabi nav namunalarda aniglandi.
Tajriba natijalariga ko'ra mahsuldor tuplanish buyicha yugori
ko‘rsatgichga ega tanlab olingan arpa namunalaridan seleksiya
jarayonida boshlang‘ich manba sifatida foydalanish tavsiya etildi.

Boshoqli don ekinlari ichida hosilni belgilashda eng muxim
ko‘rsatgichlaridan biri bu boshoqdagi don soni hisoblanadi. Arpa
namunalarida boshogdagi don soniga may oyining oxiri va iyun
oyi boshlarida havo haroratining keskin ko‘tarilashi jua katta
salbiy ta’sir ko‘rsatadi. Bunda yuqori havo harorati tabsirida
boshoqgchalarda don hosil bo‘imaydi. Boshogdagi don soni
arpadan yuqori hosil olishda muxim axamiyatga ega. Tajribada
don soni ko‘rsatgichi hosilning boshga elementlariga nisbatan
tashgi muxitning noqulay tabsirida juda kam o‘zgarishi aniglandi.

Boshokdagi don soni maxsuldorlik buyicha tanlashda
muxim axamiyatga ega va yuqori hosil olish uchun asosiy omil
hisoblanadi. Boshoqdagi don soni buyicha K-561063, Mirzacho'l,
K-22845, Temur, K-92320 nav namunalari, boshogdagi don vazni
K-561063, Mirzacho'l, K-22845, K-92320 nav namunalari, 1000ta
don vazni buyicha yuqori ko‘rsatgichga ega quydagi namunalar
K-22845, Ixtiyor, K-19985 gimmatli boshlang‘ich material
xisoblanadi. O'rganilgan namunalarda 1m? maydondan olingan
don massasi 478 grammdan 633 grammgacha bo‘ldi. Yugori don
massasi quydagi nav namunalarida kuzatildi Mirzacho'l (610 gr),
K-22845 (618 gr), K-19985 (625gr), Temur (614 gr), K-566244
(633 gr)nav namunalar andozaga nisbatan 155 grammgacha
yuqori hosil berdi.

Tadqigotlar natijasida;

- arpa nav namunalarining ertapisharlik gradatsiyasi
quyidagicha bo'ldi: unib chigish-boshoq tortishi juda ertapishar
157-160 kun, ertapishar 161-164, o‘rtapishar 165-168 kun,
o‘rta kechpishar 169-172 kun, kechpishar 173-177 kun etib
belgilandi. Ertapishar ko‘rsatkichlarga ega bo‘lgan namunalar:
INBYT-HI-13, 15, 35, 4918GSBSN-7, 10, 11, 12; IBON-HI-1,
6, 23, 24;IBON-W-11, 15, 21; 39GSBYT-4, 6-arpaning birinchi
darajali kasalliklari: to‘g-qo‘ng‘ir dog'lanish (gelmintosporioz),
rinxosporioz, un-shudring, yo‘l-yo‘l dog'‘lanish, to'r-to‘r dog‘lanish
kasalligi bilan sug‘oriladigan maydonlarda nav namunalari 10-
50% atrofida kasallikka chalingani gayd etildi. Nav namunalar
ichidan sug‘oriladigan maydonlarda Kondrat, Temur, Mirzacho'l,
Bolg‘ali, Xonaqgox, Ixtiyor, NM-55, NM-79

-sug‘oriladigan maydonlarda gishga chidamlilik bo‘yicha
o‘rtacha (51-70%), juda yugori (90% dan yuqori) ko‘rsatkichlari
bilan baholandi. Qishga juda chidamli bo‘lgan chidamlilik darajasi
(71-90%) bo‘lgan va unga yaqin (£10%) ko‘rsatkichga ega
bo‘lgan quyidagi Kondrat, Novosadskiy 520, Qizilgo‘rg‘on, Mezon,
Mirzacho'l, Ixtiyor, NM-53, NM-93, Mavlono

-namunalarni o'simlik bo'yi bo‘yicha o‘rtadan past (71-80 sm),
o‘rta bo'yli (81-95 sm), o‘rtadan yuqori (96-110 sm), baland bo'yli
(111-125 sm) va juda baland (126-140 sm) klassifikator bo'yicha,
yotib qolishga chidamlilik xususiyati bilan yuqori (7 ball) va juda
yuqori (9 ball) chidamlilik bilan baholandi. Yotib golishga chidamli
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1-jadval
Mahsuldor va hosildor nav namunalar (Jomboy 2025 yil)
Nav namuna nomi Mahsu!dor Boshonggi Boshoqdagi 1000 ta. Hosildorlik,
No . . tuplanish, don soni, don vazni, don vazni, 5
yoki katalog nomeri dona dona . . g/m
g g

1 Bolg‘ali St 33 432 1,1 39,8 478

2 K-561063 3,6 47,5 1,5 42,1 583

3 Zafar 34 45,8 1,2 40,3 502

4 Mirzacho‘l 3,7 46,2 1,4 41,8 610
5 K-22845 4,1 46,9 1,6 43,5 618

6 Ixtiyor 3.8 45,6 1,5 42,2 560

7 K-19985 4,4 443 1,6 42,6 625

8 Temur 39 47,1 1,5 41,0 614

9 K-92320 3,7 48,5 1,6 432 600

10 K-566244 4,2 46,4 1,5 42,4 633

1'GSBSN-17, 20, 28, 36, 44; IBON-W-11, 15, 21; IBON-HI-1, 6,
23,24, 25; INBYT-HI-13, 15, 35, 49; 3“GSBYT-2, 4, 6, 27, 32.127.

Boshokdagi don soni maxsuldorlik buyicha tanlashda
muxim axamiyatga ega va yuqori hosil olish uchun asosiy omil
hisoblanadi. Boshogdagi don soni buyicha K-561063, Mirzachol,
K-22845, Temur, K-92320 nav namunalari, boshoqdagi don vazni
K-561063, Mirzacho'l, K-22845, K-92320 nav namunalari, 1000ta
don vazni buyicha yuqori ko‘rsatgichga ega quydagi namunalar
K-22845, Ixtiyor, K-19985 gimmatli boshlang‘ich material
xisoblanadi. O‘rganilgan namunalarda 1m? maydondan olingan
don massasi 478 grammdan 633 grammgacha bo'ldi. Yugori don
massasi quydagi nav namunalarida kuzatildi Mirzacho'l (610 gr),

K-22845 (618 gr), K-19985 (625gr), Temur (614 gr), K-566244
(633 gr)nav namunalar andozaga nisbatan 155 grammgacha
yuqori hosil berdi va tanlab olindi.
XULOSA

Tadgiqotlar natijasida, kolleksiya nav namunalarini o‘rganish
davomida standart Bolg‘ali naviga nisbatan 9 nav namuna
mahsuldor va hosildor ekanligi aniglandi. Kolleksiya nav
namunalarini o'rganish davomida standart Ixtiyor naviga nisbatan
yuqoridagi ajratib olingan nav namunalar hosildor arpa navlarini
yaratishda seleksiya uchun boshlang‘ich manbaa sifatida ajratib
olindi va arpa seleksiyasi bilan shug‘ullanuvchi iimiy muassaslarga
boshlang‘ich material sifatida foydalanishga tavsiya etildi.
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Annotatsiya. Maqolada sug ‘oriladigan yerlarda ekish usullari, muddatlari va meyorlarining no ‘xat navlari hosildorligi
va don sifatiga ta’siri (Qashqadaryo viloyati sharoitida) o ‘rganilgan. Tadgiqot natijalari Qashqadaryo viloyatining
sug ‘oriladigan tuproqlarida nuxat navlarining hosildorligi va don sifatiga ta’siri qay darajada ekanligini ko ‘rsatadi.

Kalit o zlar: Sug ‘oriladigan yer, tuprog-iqlim sharoiti, nuxat navlari, don sifati,o ‘rim muddati.

Annomauyusa. B cmamve paccmampugaemcs e1usHue cnocob0os, CPoKo8 U HOpM NOCedd HA YPOHCAUHOCMb U KA4eCmeo
3epHA COpMos Hyma Ha opoulaemblx 3emsx (8 ycnosusix Kawxkadapwumnckoti obnacmu). Pesynemamut uccnedoganuti demon-
cmpupyrom cmeneHb 3mozo éAUSHUS Ha NPOOYKMUBHOCMb U KAUECMB0 3epHd COPMO8 Hymd Ha opouiaembvix nousax Kawika-

dapwvuHckoll obnacmu.

Kntouessie cnosa: Opowaemvle 3emu, NOUBEHHO-KAUMAMUUECKUE YCI08US, COPMA HYMA, KA4eCmao 3epHd, CpOKu yOOpKU.
Abstract. The article examines the impact of sowing methods, timing, and rates on the yield and grain quality of chickpea
varieties in irrigated lands (under the conditions of the Kashkadarya region). The research results demonstrate the extent
of this influence on the productivity and grain quality of chickpea varieties in the irrigated soils of the Kashkadarya region.
Keywords: Irrigated land, soil and climatic conditions, chickpea varieties, grain quality, harvesting time.

KIRISH

Bugungi kunda sug‘oriladigan va lalmikor maydonlarda
yetishtirib kelinayotgan ozig-ovgat maxsulotlarining xavfsizligini
oshirish, aholini yuqori, sifatli ogsil va vitaminlarga boy bo‘lgan
ozig-ovgat mahsulotlari bilan bargaror ta'minlash, chorvachilikning
ozuga bazasini mustahkamlash hamda tuprog unumdorligini
oshirish va saglash dolzarb vazifalardan biri hisoblanadi. Dunyo
dehqgonchiligida dukkakli don ekinlari, xususan oddiy no‘xat
(Cicer arietinum L.) tuproq unumdorligini saglash va oshirishda
(atmosfera azotini fiksatsiya gilish orqgali), inson salomatligi uchun
zarur bo’lgan yuqori sifatli ogsil, aminokislotalar, vitaminlar,
minerallar hamda to’yimli ozig-ovgat mahsuloti, sog’lom
ovgatlanishning muhim tarkibiy gismi bo'lib, dunyo aholisini arzon
va sifatli o'simlik ogsili bilan ta’minlashda strategik ahamiyatga
ega.

Sug‘oriladigan maydonlarda suv resurslari taqgchillashib
borayotgan hozirgi davrda no‘xatning biologik xususiyatlariga mos
keluvchi va qurg‘oqchilik stressini kamaytiruvchi magbul ekish
muddatlari, usullari va urug‘ me'yorlarini ishlab chigish sohaning
dolzarb muammolaridan biridir.

O‘zbekistonning janubiy hududi, xususan Qashgadaryo
viloyati 0'ziga xos keskin o‘zgaruvchan quruq iglim sharoiti, bahor
faslining gisqaligi va havo haroratining may oyidan boshlab tez
ko'tarilib ketishi bilan ajralib turadi. Dala tajribalari Qashqadaryo
viloyatining sug‘oriladigan tipik bo‘z va o'tlogi-bo‘z tuproglari
sharoitida olib borilishi ko'zda tutilgan.

No‘xat (Cicer arietinum L.) dunyo dehqgonchiligida ogsilga boy,
ozig-ovqgat va yem-xashak ahamiyati yuqori bo‘lgan dukkakli-
don ekinlaridan biri hisoblanadi. No‘xatning hosildorligi va don
sifati ko‘plab agrotexnologik omillar, jumladan, navning biologik
xususiyatlari, ekish muddati, ekish usuli va me'yori, namlik
bilan ta’'minlanganlik darajasi hamda o'simliklarning oziglanish
maydoniga bog‘liq. Aynigsa, sug‘oriladigan dehqonchilik
sharoitida mazkur omillarni o‘zaro uyg‘unlashtirish yuqori va
sifatli don hosili yetishtirishning muhim sharti hisoblanadi. [1].

No‘xat yetishtirish texnologiyasida ekish muddatini to‘g‘ri belgilash
o‘simliklarning o'sish va rivojlanish davrlarini tashqgi muhit
sharoitlariga moslashtirish imkonini beradi. Turli mintagalarda
o‘tkazilgan tadqiqotlar ekish muddati kechiktirilganda o*simlikning
o'suv davri, generativ organlar shakllanishi va don hosilida
sezilarli o'zgarishlar yuzaga kelishini ko‘rsatgan. Jumladan,
suv bilan ta’minlanganlik va ekish muddatining o‘zaro ta’sirini
o‘rgangan tadgiqotlarda sug‘orish no‘xatning urug‘ hosilini
sezilarli darajada oshirishi, kech ekish esa suvdan foydalanish
samaradorligi va hosil shakllanishiga ta’sir qilishi aniglangan. [2].
Qashqadaryo viloyatining sug‘oriladigan yerlari sharoitida olib
borilgan so‘nggi tadqiqgotlar no*xatni erta muddatlarda ekishning
afzalligini ko‘rsatmoqgda. Jabborov va Abdiyev tomonidan
2020-2022 yillarda «Zumrad» va «Malxotra» navlari ishtirokida
o‘tkazilgan tajribalarda 10-15 fevral, 20-25 fevral va 1-5 mart
muddatlari hamda 60x6, 60x9 va 60x12 sm ekish sxemalari
o‘rganilgan. [3].

No‘xatning ekish me'yori va ekish muddatining nafagat
hosildorlikka, balki donning kimyoviy tarkibi va ozigaviy sifat
ko‘rsatkichlariga ham ta’siri mavjud. Ikki xil kabuli no'xat navida
o‘tkazilgan tadgiqotlarda ekish muddati va o'simlik galinligi don
hosili, ozig moddalar tarkibi va tanninlar miqdoriga ta’sir etgan.
Mualliflar nav xususiyati va ekologik sharoit don sifatining
shakllanishida muhim omil ekanini ta’kidlaganlar. Tadgiqotda
kuzgi-qgishki ekish don hosilini oshirgan, bahorgi ekish esa xom
protein va xom kletchatka migdorining ortishi bilan tavsiflangan.
Eng maqgbul ekish me'yori sifatida 70 dona urug’/m? ko‘rsatilgan.
[4]. O‘zbekistonda no‘xat yetishtirishning ilmiy asoslariga
bag‘ishlangan tadqgiqotlarda ham ekish muddati, ekish sxemasi,
nav xususiyati va tuprog-iglim sharoitining ozaro ta’siriga alohida
e’tibor garatilgan. [5].

Tadqgiqotning maqsadi: Qashqgadaryo viloyatining
sug‘oriladigan tipik bo‘z va o‘tloqgi-bo‘z tuproglarida hamda
o‘zgaruvchan qurugq iglim sharoitida no‘xatning «O‘zbekiston-32»,
«Yulduz» va «Malxotra» navlarining hosildorligi va texnologik sifat
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1-jadval.
Ekish usullari va me'yorlarining no‘xat navlari hosildorligi va don sifatiga ta’siri (o‘rtacha ko‘rsatkichlar)
. Ekish sxemasi Ekish me'yori 1000 dona Dondagi oqsil Hosildorlik,
T/r Nav nomi - ] 5 3 ]
(qator orasi, sm) (ming, dona) vazni, gr miqdori, % s/ga
. 45 37 295 23.2 26.4
1 O‘zbekiston-32
60 37 290 23.8 24.1
45 37 345 24.2 28.1
2 Yulduz
60 37 340 245 25.6
45 37 315 23.1 293
3 Malxotra
60 37 310 23.5 27

ko‘rsatkichlariga o‘rim muddatlarining ta’sirini aniglashdan iborat.

Tadqiqotning vazifalari quyidagilardan iborat:

— Qashqadaryo viloyatining sug‘oriladigan tipik bo‘z va
o‘tlogi-bo‘z tuproglari sharoitida «O‘zbekiston-32», «Yulduz»
va «Malxotra» no‘xat navlarining o'‘sishi, rivojlanishi va hosil
shakllanish xususiyatlarini o‘rganish;

— No'xat navlarida o'rim-yig‘im muddatlarining hosil migdori,
hosil elementlari, 1000 dona don vazni va donning biologik yetilish
darajasiga ta’sirini aniglash;

— O‘rim muddatlarining no‘xat donining texnologik va sifat
ko‘rsatkichlariga, jumladan don tarkibidagi ogsil miqdori va
boshga asosiy sifat ko‘rsatkichlariga ta’sirini baholash hamda
navlar bo‘yicha farglarni aniglash;

— Ofrganilgan navlar va o'rim muddatlari bo'yicha hosildorlik
hamda don sifatini kompleks baholab, Qashqgadaryo viloyatining
o‘zgaruvchan quruq iglim sharoitida iqtisodiy jihatdan samarali
va magbul o‘rim muddatini aniglash hamda ishlab chigarishga
tavsiya etish.

MATERIALLAR VA USLUBLAR

Tadqgiqotda tajribalarni joylashtirish va tadgiqot davomida
fenologik kuzatuvlar, hisob va tahlillar «Butunittifoq
O'simlikshunoslik instituti VIR» (1984) uslubi bo‘yicha, biometrik
tahlillar «Qishlog xojalik ekinlari navlarini sinash markazi»ning
(1985, 1989) uslublari bo‘yicha olib borildi. Statistik tahlillar
B.A.Dospexov (1985) uslubi asosida amalga oshirildi.

Dala tajribasini olib borishda 2 ta ekish muddatlari, 2 xil
ekish me’yorlari va 2 xil ekish sxemasidn foydalanilgan. Ekish
muddatlari: erta va kechki muddatda, ekish sxemasida gato
oralig'i 45 va 60 sm, ekish me’yorida 200, 250 va 300 ming dona
gektariga unuvchan urug‘ hisobida ekilgan.

NATIJALAR VA MUNOZARA

Barcha fenologik kuzatuvlar, biometrik o‘lchovlar va hosil
tahlillari O‘simlikshunoslik ilmiy-tadgigot instituti (O‘zO'ITI) va
Davlat sort sinash inspeksiyasi uslublari asosida bajarilmoqda.
Olib borilayotgan kuzatuvlar shuni ko‘rsatdiki, ekish muddati
no‘xatning vegetatsiya davri davomiyligi va hosil elementlari
shakllanishiga ta’sir etuvchi eng asosiy omil hisoblanadi.

Fevral oyining oxiri va mart oyining boshida ekilgan variantlarda
no‘xat urug‘lari tuproqdagi gishki-bahorgi namlik hisobiga to‘liq

va bir tekis undirib olinadi. Bu muddatda ekilgan o‘simliklarning
gullash va dukkaklash fazalari havo harorati keskin ko‘tarilgunga
gadar (may oyining birinchi yarmi) yakunlanishi nazarda tutilgan.

Mart oyining oxirida ekilgan variantlarda esa o‘simlikning
jadal o'sish davri havo haroratining 32-35 °C dan yuqori bo‘lgan
kunlariga to‘g'ri keladi. Bu esa changlanish jarayoniga salbiy
ta’sir ko'rsatib, dukkaklarda puch donlar sonining ortishiga (22-
25% gacha) va hosildorlikning sezilarli darajada pasayishiga olib
keladi. (1- jadval).

Jadval ma’lumotlariga ko‘ra, no'xat navlarining 45 va 60 sm
qator oralig‘ida, 250 ming dona urug‘/ga ekish me’yori bilan
yetishtirilishi natijalari o‘rganilgan. Ekish usuli no‘xat navlarining
hosildorligi, 1000 dona don vazni va don tarkibidagi ogsil
migdoriga ma’lum darajada ta’sir ko‘rsatgan.

45 sm qator oraligida barcha navlarda yuqoriroq natijalar
gayd etilgan. O'zbekiston-32 navida hosildorlik 26,4 s/ga, Yulduz
navida 28,1 s/ga, Malxotra navida esa 29,3 s/ga ni tashkil etgan.
Qator oralig'i 60 sm ga kengaytirilganda hosildorlik mos ravishda
24.1; 25,6 va 27,0 s/ga gacha kamaygan. Demak, 45 sm qator
oralig'i 60 sm ga nisbatan navlarga garab 1,7-2,3 s/ga yuqori
hosil olish imkonini bergan.

1000 dona don vazni bo‘'yicha ham 45 sm qator oralig‘ida
yuqoriroq ko'rsatkichlar kuzatilgan. Eng yuqori giymat Yulduz
navida — 345 g, Malxotra navida — 315 g, O‘zbekiston-32 navida
— 295 g bo'lgan. 60 sm gator oralig'ida esa bu ko‘rsatkichlar
biroz pasaygan.

Don tarkibidagi ogsil migdori bo‘yicha Yulduz navi eng yugqori
ko'rsatkichni 24,2— 24,5% ko‘rsatgan va bu giymat har ikkala
ekish sxemasida ham saglangan. Malxotra navida oqgsil migdori
23,1-23,5%, O'zbekiston-32 navida esa 23,2-23,8% ni tashkil
etgan.

XULOSALAR

Umuman olganda, tajribada o‘rganilgan variantlar ichida 45
sm qator oralig‘i va 37 ming dona/ga ekish me’yori no‘xatning
hosildorligi hamda 1000 dona don vaznini oshirish nuqtayi
nazaridan samaraliroq bo‘lgan. Navlar orasida esa Malxotra
navi eng yuqori hosildorlikni (29,3 s/ga), Yulduz navi esa eng
yuqgori 1000 dona don vazni (345 g) va ogsil migdorini (24,5%)
namoyon etgan.

3. FAO. Ozig-ovgat va qgishloqg xo’jaligi holati. Rim, 2020.

/IMolodoy ucheniy. 2020.

shakllanishining nazariy jihatlari. - 2022.

/IMolodoy ucheniy. 2020.
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Annotatsiya. Ushbu maqolada no ‘xat navlarini turli sug ‘orish usullari va sug ‘orish tartiblarida yetishtirishda tup sonining
shakllanishi o ‘rganilgan. Tadgiqotda egatlab, tomchilatib va yomg ‘irlatib sug ‘orish usullari hamda CHDNSga nisbatan
65-70-60%, 70-75-65% va 75-80-70% sug ‘orish tartiblarining ta siri tahlil gilingan. Tajriba natijalariga ko ‘ra, no ‘xatning
Zumrad va Malxotra navlarida tup soni sug‘orish usuli va namlik tartibiga qarab farq qgilgan. Eng yuqori ko ‘rsatkich
tomchilatib sug ‘orishda, CHDNSga nisbatan 75-80-70% sug ‘orish tartibida Malxotra navida qayd etilgan bo ‘lib, amal
davri boshida 282,7 dona/m? amal davri oxirida 275,3 dona/m? ni tashkil etgan. Olingan natijalar no ‘xat yetishtirishda
maqbul sug ‘orish usuli va namlik tartibini tanlash muhimligini ko ‘rsatadi.

Kalit so zlar: no ‘xat, nav, sug ‘orish, tomchilatib sug ‘orish, egatlab sug ‘orish, yomg ‘irlatib sug ‘orish, CHDNS, sug ‘orish
tartibi, tup soni, Zumrad, Malxotra.

Annomauyus. B cmamve uzyueno popmuposarue konuuecmeda pacmeruil Hyma npu pasnudHslx CNOCOOaxX U PEHCUMAX 0pO-
werus. B uccnedosanuu usyuanocw enusiHue 60po30K08020, KANENbHO20 U 00HCOeBAIbHOZ0 OPOUIEHUS, d MAKHCE PEHCUMO8
opouwenus 65-70-60%, 70-75-65% u 75-80-70% om HB. Ilo pesynbmamam uccaedosanuti yCmaHoeneHo, 4mo Koau4ecmeo
pacmenuil y copmos Hyma 3ympad u Manxompa usMeHsoch 8 3asucuMocmu 0m cnocoba OpPOUIEHUS. U PEHCUMA BIIAHCHO-
cmu nouswsl. Hau6onee evicokue nokasamenu ommeueHsl npu KaneibHom opouieHuu u pexcume 75-80-70% om HB y copma
Manxompa: é Hauane sezemayuoHHO20 nepuoda Konuuecmeo pacmeruii cocmasuno 282,7 wm./m> a 6 konye — 275,3 wm./
Mm% TTonyuennvle pesyrbmamol c6uOemenbCmeyiom o 6axcHOCMuU 6b160pa ONMUMANBHO20 CNOCO6A U PEHCUMA OPOUEHUS NPU
8030envleanuu Hyma.

Knrwouessle cnosa: Hym, copm, opoweHue, KaneipHoe opoulerue, 6opo3dkosoe opouleHue, doxcdesarnue, HB, pexcum opo-
weHus, Konuuecmeo pacmeruli, 3ympad, Manxompa.

Abstract. The article studies the formation of plant density in chickpea varieties under different irrigation methods and
irrigation regimes. The study examined the effects of furrow, drip and sprinkler irrigation, as well as irrigation regimes
of 65-70-60%, 70-75-65% and 75-80-70% of field capacity. The results showed that plant density of the Zumrad and
Malhotra chickpea varieties varied depending on the irrigation method and soil moisture regime. The highest plant density
was recorded under drip irrigation with an irrigation regime of 75-80-70% of field capacity in the Malhotra variety, reaching
282.7 plants/m? at the beginning of the growing period and 275.3 plants/m? at the end. The obtained results demonstrate the

importance of selecting an appropriate irrigation method and soil moisture regime for chickpea cultivation.
Keywords: chickpea, variety, irrigation, drip irrigation, furrow irrigation, sprinkler irrigation, field capacity, irrigation

regime, plant density, Zumrad, Malhotra.

KIRISH

Ma’lumki, no‘xat barg yuzasi eng avvalo uning naviga,
golaversa 0z vaqtida o'tkazilgan agrotexnik tadbirlarning sifatiga
bog'liqdir. Chunki, o‘simliklarni magbul me’yorlarda oziglantirish
va sug‘orish barglarini sog‘lom barg bo'lib rivojlanishiga olib
keladi.

No‘xat o‘simligi bo'yining balandligi ekish muddatlariga bog'liq
bo'lib, olimlarning ko‘rsatishicha no‘xat navining bahorda erta
muddatlarda ekilganda o‘simlik bo‘yi kechroq ekilganga nisbatan
10-15 sm gacha baland bo‘ladi [10;123-127-b.].

Sug’oriladigan sharoitda sug‘orishlar soni, sug‘orish muddati,
me’yori, tup galinligi, ekish muddati va boshga omillarning no‘xatni
o‘sish dinamikasiga ta’siri katta bo'lishi ta’kidlangan. Shuningdek,
sug‘orishlar sonining bosh poyaning o'sishiga ta’siri o'rganilgan
bo'lib, bunda har ikkala K-296, K-295 xashaki no‘xat namunalari
o‘simliklari bosh poyasining balandligi sug‘orilmagan variantga
nisbatan 3 marta sug‘orilgan variantda 10-15 sm baland bo'lishi
kuzatilgan. [2; 8-b., 3; 26-b.].

G.Mirsharipovaning ma’lumotiga ko‘ra, hosildorlik barglarning
shakllanishi ularning rivojlanishi va saglanishiga bog‘liqdir,
boshgacha aytganda, barglar gancha yaxshi rivojlansa, fotosintez

mahsuldorligi shuncha yugori bo‘ladi. No‘xat navlarining
fotosintetik faoliyati barg soni, barg vazni, barg yuzasi bilan
baholanadi [6; 22-23-b.].

Dukkakli don ekinlarining hosildorligini belgilovchi asosiy
omillardan biri hosil elementlari (dukkaklar va don soni)ni
shakllanish darajasi hamda rivojlanish qobiliyati hisoblanadi
[9;16-b.].

Bir o‘simlikdagi dukkaklar soni, bitta dukkakdagi donlar
soni va bir o'simlikdagi don soni dukkakli o‘simliklar hosilining
shakllanishida muhim omilardan biri bo'lishi ta’kidlangan [5; 16-
b., 15;766-b].

MATERIALLAR VA USLUBLAR

Tadqigot no‘xat o‘simligining sug‘orish sharoitiga bog'liq holda
tup sonining o‘zgarishini aniglash magsadida olib borildi. Tajriba
davomida no‘xatning o'sishi va rivojlanishiga sug‘orishning ta’siri
kuzatildi.

Tadgiqotda tajriba va sug‘orish usullaridan foydalanildi. No‘xat
ekilgan maydon sug‘orish tartibiga ko‘ra variantlarga ajratildi.
Tajriba variantlarida sug‘orish turli muddat va me’yorlarda amalga
oshirildi, nazorat variantida esa belgilangan odatiy sug‘orish
tartibi saglandi.
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1-jadval
No’xatni sug’orishning tup soniga ta’siri, s/ga, (2023 y)

T i 2
No Sug‘orish usuli Sug‘orish tartibi Nav Vegetatsiya davri, up .sonl, dona/m -
: g oS Ut (cnDNSga nisbatan %) kun amal dayri amal dayri
boshida oxirida

1 Zumrad 108 269,6 259,8
65-70-60

2 Malxotra 111 274,4 262,8

3 Egatlab sug‘orish 107565 Zumrad 109 271,0 263,6

4 (standart) Malxotra 112 2773 265,7

5 Zumrad 110 276,5 266,2
75-80-70

6 Malxotra 113 2823 268,1

7 Zumrad 109 271,7 266,4
65-70-60

8 Malxotra 112 2753 268,1

9 Zumrad 110 273,3 269,3
Tomchilatib sug‘orish 70-75-65

10 Malxotra 113 278,7 270,3

11 Zumrad 111 280,5 273,6
75-80-70

12 Malxotra 114 282,7 275,3

13 Zumrad 110 2674 255,7
65-70-60

14 Malxotra 113 269,9 258,5

15 Yomg‘irlatib Zumrad 111 269,1 259,8
“orish 70-75-65

16 SHEgen Malxotra 114 273.8 261,3

17 Zumrad 112 2743 259,8
75-80-70

18 Malxotra 115 278.,6 261,8

Har bir variantda no‘xat o'simliklarining tup soni hisoblab
borildi. Hisoblashlar o'simliklarning vegetatsiya davrida ma’lum
muddatlarda amalga oshirilib, sug‘orishdan oldingi va keyingi
holatlar tagqoslandi. Olingan natijalar asosida sug‘orish me’yori
va muddatlarining no‘xat tup soniga ta’siri aniglandi.

Tajriba natijalarini baholashda har bir variantdagi o'simliklar
soni, o'rtacha tup soni hamda variantlar o‘rtasidagi farglar hisobga
olindi. Olingan ma’lumotlar jadval ko‘rinishida umumlashtirilib,
tahlil gilindi. Shu asosda no‘xat yetishtirishda samarali sug‘orish
tartibi va uning tup soniga ta’siri bo‘yicha xulosa chiqarildi.

NATIJALAR VA MUNOZARA

No’xat navlarini hosildorligi egatlab sug’orishda sug’orish
tartibi CHDNSga nisbatan 65-70-60% bo’lganda Zumrad navida
vegetatsiya davri 108 kun bo‘lganda amal davri boshida tup
soni 269,6 amal davri oxirida 259,8 Malxotra navida vegetatsiya
davri 111 kun bo’lganda amal davri boshida tup soni 274,4
amal davri oxirida tup soni 262,8 ni sug’orish tartibi CHDNSga
nisbatan 70-75-65% bo’lganda Zumrad navida vegetatsiya
davri 109 kun bo‘lganda amal davri boshida tup soni 271,0
amal davri oxirida 263.6 Malxotra navida vegetatsiya davri 112
kun bo’lganda amal davri boshida tup soni 277,3 amal davri
oxirida tup soni 265,7 ni sug’orish tartibi CHDNSga nisbatan
75-80-70% bo’lganda Zumrad navida vegetatsiya davri 110 kun
bo‘lganda amal davri boshida tup soni 276,5 amal davri oxirida
266,2 Malxotra navida vegetatsiya davri 113 kun bo’lganda
amal davri boshida tup soni 282,3 amal davri oxirida tup soni
268,1ni tashkil qildi (1-jadval).

No’xat navlarini hosildorligi tomchilatib sug’orishda sug’orish
tartibi CHDNSga nisbatan 65-70-60% bo’lganda Zumrad navida
vegetatsiya davri 109 kun bo‘lganda amal davri boshida tup
soni 271,7 amal davri oxirida 266,4 Malxotra navida vegetatsiya
davri 112 kun bo’lganda amal davri boshida tup soni 275,3 amal
davri oxirida tup soni 268,1 sug’orish tartibi CHDNSga nisbatan

70-75-65% bo’lganda Zumrad navida vegetatsiya davri 110 kun
bo‘lganda amal davri boshida tup soni 273,3 amal davri oxirida
269,3 Malxotra navida vegetatsiya davri 113 kun bo’lganda amal
davri boshida tup soni 278.7 amal davri oxirida tup soni 270,3ni
sug’orish tartibi CHDNSga nisbatan 75-80-70% bo’lganda Zumrad
navida vegetatsiya davri 111 kun bo‘lganda amal davri boshida tup
soni 280,5 amal davri oxirida 273,6 Malxotra navida vegetatsiya
davri 114 kun bo’lganda amal davri boshida tup soni 282.7 amal
davri oxirida tup soni 275,3ni tashkil gildi. (1-jadval).

No’xat navlarini hosildorligi yomg'irlatib sug‘orishda sug’orish
tartibi CHDNSga nisbatan 65-70-60% bo’lganda Zumrad navida
vegetatsiya davri 110 kun bo‘lganda amal davri boshida tup
soni 267,4 amal davri oxirida 255,7 Malxotra navida vegetatsiya
davri 113 kun bo’lganda amal davri boshida tup soni 269,9 amal
davri oxirida tup soni 258,5 sug’orish tartibi CHDNSga nisbatan
70-75-65% bo’lganda Zumrad navida vegetatsiya davri 111 kun
bo‘lganda amal davri boshida tup soni 269,1 amal davri oxirida
259,8 Malxotra navida vegetatsiya davri 114 kun bo’lganda amal
davri boshida tup soni 273,8 amal davri oxirida tup soni 261,3ni
sug’orish tartibi CHDNSga nisbatan 75-80-70% bo’lganda Zumrad
navida vegetatsiya davri 112 kun bo‘lganda amal davri boshida tup
soni 274,3 amal davri oxirida 259,8 Malxotra navida vegetatsiya
davri 115 kun bo’lganda amal davri boshida tup soni 278,6 amal
davri oxirida tup soni 261,8ni tashkil gildi. (1-jadval).

XULOSA

No’xat navlarini hosildorligi bo’yicha eng yaxshi natija
tomchilatib sug’orishda sug’orish tartibi CHDNSga nisbatan 75-
80-70% bo’lganda malxotra navida tup soni amal davri boshida
282,7 amal davri oxirida 275,3 aniglandi. Bu natija boshga
sug’orishlar bilan tagqoslanganda, sug’orish tartibi CHDNSga
nisbatan 75-80-70% egatlab sug’orishda malxotra navi tup
soni amal davri boshida 282,3 amal davri oxirida 268,1 ekanligi
aniglandi.
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MUTTASIL SHOLI VA QISQA NAVBATLI ALMASHLAB
EKISH TIZIMLARINING BARG SATHI VA
QURUQ MODDA TO‘PLANISHIGA TA’SIRI
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Annotatsiya. Ushbu maqolada muttasil sholi, sholi-arpa-sholi va sholi-siderat-sholi tizimlarida barg sathi, quruq massa
va xlorofill migdorining o ‘zgarishini aniglash sholi yetishtirishning resurs tejamkor texnologiyalarini ilmiy asoslash hamda
sholi o ‘simligining biologik imkoniyatlarini ko ‘rsatkichlari bo ‘yicha yetishtirish tizimlarining ta’siri yoritilgan.

Kalit so zlar: muttasil sholi, urug‘, nav, quruq modda, barg sathi, almashlab ekish, tizim, siderat.

AnHomauyusa. B dannoli cmame paccmampusaemcya npobiembl 6€3 NpupbI8HO20 NOCEBA pucd, ces0060pom puc-yachmeH-
puc u puc-cudepam-puc, 8 3moti cucmeme onpedeneHbl IUCMo8ayd NOBePXHOCM, CyXOU Maccd, Co0epxcaHue Xa0popuiid, npu
8bIpawuBanue puca pecypcocoepezayuujux mexHonozu, nokasamenu ouonozucheckozo nomexyana puca.

Knyuchessie cnosa: 6ecnpupeignocm, puc, cemena, copm, Cyxoll Macca, ucmosaya nogepxXHocm, ceeoobopom, cucmemd,

cudepam.

Abstract. This article examines issues related to continuous rice cropping and the rice-barley-rice and rice-green manure-
rice crop rotation systems. Within these systems— and using resource-saving cultivation technologies— the study evaluates
leaf surface area, dry matter accumulation, chlorophyll content, and indicators of the rice crop’s biological potential.

Keywords: continuity, rice, seeds, variety, dry mass, leaf area, crop rotation, system, green manure crop.

KIRISH

AQSh Qishlog xofjaligi departamenti (USDA) ma’lumotlariga
ko‘ra, o'tgan yilda jahonda 496,40 min tonna guruch ishlab
chiqarilgan bo'lsa, joriy yilda bu ko‘rsatkich 503,17 min tonnaga
etgan®. Bu esa guruch ishlab chigarish hajmining 6,77 min
tonnaga yoki 1,36 foizga oshganligini ko‘rsatadi. Mazkur holat
jahon migyosida guruch mahsulotlariga bo‘lgan talabning tobora
ortib borayotganligidan dalolat beradi. Bugungi kunga kelib aholi
jon boshi kundan kunga usib sholi mahsulotiga bo‘lgan talab
oshib bormoqgda. [5;6].

Sholi insoniyat uchun eng muhim ozig-ovqat ekinlaridan
biri bo'lib, uning hosildorligini oshirish bugungi kundagi agrar
sohaning dolzarb vazifalaridan hisoblanadi. Jahon aholisining
o'sib borayotgani, er va suv resurslarining cheklanganligi sholi
etishtirishda intensiv texnologiyalarni joriy gilishni va mavjud

1 https://hansagri.com/rice-cultivation/largest-rice-producing-
countries/

imkoniyatlardan samarali foydalanishni tagozo etadi. Shu nuqgtai
nazardan, ekinning o'sishi va rivojlanishiga ta’sir etuvchi omillarni,
xususan, o‘g‘itlar qo‘llash, ekish me’yori va ko‘chatlarning
tuplanish darajasini chuqur o‘rganish alohida ahamiyat kasb
etadi[1;2;4].
MATERIALLAR VA USLUBLAR

Tadgiqgotlar Dala tajribalarini o‘tkazishda fenologik kuzatuvlar,
tuproq va o'simlik namunalarini olish “MeTtoguka noneBbIx onbITOB”
(Dospexov, 1985) uslubi bo'yicha hamda "O‘zbekistonda sholi
yetishtirish bo‘yicha uslubiy ko‘rsatma” (2009), “Sholining yugori
avlodli urug‘larini yetishtirish bo'yicha” (2024) uslubiy qo‘llanmalar
va uslublari asosida olib borildi. Hosildorlik ko'rsatkichlari hamda
statistik tahlillar Exsel programmasida (Dospexov, ANOVA test)
o’tkazildi.

NATIJALAR VA MUNOZARA

Sholi o'simligining yuqori va bargaror hosildorligini ta’'minlashda

uning fotosintetik apparatining shakllanishi alohida ahamiyatga
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ega. Barglar o'simlikda organik moddalar sintezini ta’'minlovchi
asosiy fotosintetik organ bo'lib, barg sathining kengayishi quyosh
radiatsiyasidan samarali foydalanish, uglerodni o‘zlashtirish va
qurug modda hosil gilish imkoniyatini belgilaydi. Shu bilan birga,
barg tarkibidagi xlorofill migdori fotosintez jarayonining faolligini
tavsiflovehi muhim ko'rsatkichlardan biri hisoblanadi[1;3].

O‘zbekistonning sug‘oriladigan o‘tlogi-botqoq tuproqglari
sharoitida sholini bir maydonda uzoq yillar muttasil yetishtirish
tuprogning fizik, agrokimyoviy va biologik holatiga ta’sir ko‘rsatishi
mumkin. Bunday sharoitda tuproq unumdorligini saglash,
o‘simlikning oziglanishini yaxshilash va fotosintetik apparatning
faolligini oshirish magsadida gisqa navbatli almashlab ekish
tizimlarini qo‘llash muhim agrotexnologik ahamiyatga ega.

Shu nugtai nazardan, muttasil sholi, sholi-arpa—sholi va
sholi-siderat—sholi tizimlarida barg sathi, qurug massa va xlorofill
migdorining o‘zgarishini aniglash sholi yetishtirishning resurs
tejamkor texnologiyalarini ilmiy asoslash imkonini beradi. Mazkur
jadvalda aynan shu ko'rsatkichlar bo‘yicha yetishtirish tizimlarining
ta’siri baholangan.

1-jadval
Yetishtirish tizimlarining barg sathi va
quruq modda to‘planishiga ta’siri
e e . . Barg sathi, uru Xlorofill,

Yetishtirish tizimi ming m?/ga mgsa, s(}ga SPAD
Muttasil sholi 4,82 43,6 34,8
Sholi—arpa—sholi 5,21 479 36,5
Sholi-siderat—sholi 5,47 50,8 37,7

Jadval ma’lumotlariga ko‘ra, muttasil sholi yetishtirish tizimida
barg sathi 4,82 ming m?ga ni tashkil etgan. Sholi-arpa—sholi
tizimida ushbu ko‘rsatkich 5,21 ming m?ga, sholi-siderat—sholi
tizimida esa 5,47 ming m?ga bo‘lgan.

Demak, muttasil sholi tizimiga nisbatan sholi—arpa—sholi
tizimida barg sathi 0,39 ming m?/ga ga, sholi-siderat—sholi tizimida
0,65 ming m?/ga ga oshgan. Foiz hisobida sholi-arpa—sholi
tizimida barg sathining ustunligi taxminan 8,1 %, sholi—siderat—
sholi tizimida esa 13,5 % ni tashkil etad.i.

Eng yuqori barg sathining sholi-siderat—sholi tizimida gayd
etilishi mazkur tizimda sholi o‘simligining yaxshi rivojlangan
fotosintetik apparatini shakllantirganini ko‘rsatadi. Barg sathining
kengayishi o'simlikning yorug‘lik energiyasidan foydalanish
imkoniyatini oshirib, organik moddalar sintezi uchun qulay sharoit
yaratadi.

O'simlikda qurug modda to‘planishi uning biomassani
shakllantirish qobiliyatini baholashda muhim ko‘rsatkichdir.
Jadvalda muttasil sholi tizimida qurugq massa 43,6 s/ga, sholi—
arpa-sholi tizimida 47,9 s/ga, sholi-siderat—sholi tizimida esa
50,8 s/ga ni tashkil etgan.

Shunday qilib, muttasil sholi yetishtirishga nisbatan sholi—
arpa—sholi tizimida quruq massa 4,3 s/ga ga, sholi—siderat—sholi
tizimida 7,2 s/ga ga kop to'plangan. Foiz hisobida bu ustunlik
mos ravishda 9,9 % va 16,5 % ni tashkil etadi.

Aynigsa, sholi-siderat—sholi tizimida qurug massa migdorining
50,8 s/ga ga yetgani o'simlikning vegetativ organlari faol
shakllanganini ko‘rsatadi. Bu natija mazkur tizimda barg sathining
yuqoriligi bilan ham uyg‘unlashadi: barg sathi ganchalik yaxshi
shakllangan bo‘lsa, fotosintez jarayoni orqali organik moddalar
hosil bo'lishi va ularning o'simlik biomassida to‘planishi uchun
shunchalik qulay sharoit yuzaga keladi.

Sholi barglaridagi xlorofill migdori SPAD ko‘rsatkichida
baholangan. Muttasil sholi yetishtirish tizimida SPAD giymati
34,8, sholi-arpa—sholi tizimida 36,5, sholi-siderat—sholi tizimida
esa 37,7 ni tashkil etgan.

Muttasil sholi tizimiga nisbatan sholi-arpa—sholida SPAD 1,7
birlikka, sholi-siderat-sholida 2,9 birlikka yuqori bo‘lgan. Foiz
hisobida ushbu farglar taxminan 4,9 % va 8,3 % ni tashkil etadi.

Eng yugori SPAD ko‘rsatkichining sholi-siderat—sholi tizimida
qayd etilgani mazkur tizimda barglaring fiziologik faolligi nisbatan
yuqori bo‘lganligini ko‘rsatadi. Biroq SPAD ko‘rsatkichini bevosita
fotosintez intensivligiga tenglashtirmaslik lozim; u asosan
bargdagi xlorofill holatini nisbiy baholash vositasi hisoblanadi.

Jadvaldagi uchta ko‘rsatkichni kompleks tahlil gilish muhim
ilmiy natijani ko‘rsatadi. Sholi-siderat-sholi tizimida barg sathi
ham, qurug massa ham, SPAD ko'rsatkichi ham eng yuqori
darajaga erishgan.

Bu natijalar sholi-siderat—sholi tizimida o'simlikning fotosintetik
apparati yaxshi shakllangani, qurug modda to‘planishi yuqori
bo‘lgani va barglarning xlorofill bilan ta’minlanishi nisbatan
yaxshiroqg ekanligini ko‘rsatadi.

Shunday qilib, tuprogning agrofizik holati yaxshilanishi
bilan sholi o'simligida barg sathining kengayishi, quruq massa
to‘planishi va xlorofill ko‘rsatkichining yuqorilashi bir yo'nalishda
namoyon bo‘lgan. Bu holat dissertatsiyada «tuproq holati —
o‘simlikning fotosintetik apparati — qurug modda to‘planishi —
hosil shakllanishi» zanijiri orgali ilmiy asoslab berilishi mumkin.

XULOSA

O‘zbekistonning sug‘oriladigan o‘tlogi-botqoq tuproglari
sharoitida sholini gisga navbatli almashlab ekish tizimlarida
yetishtirish o‘simlikning fotosintetik apparati va biomassa
shakllanishiga ijobiy ta’sir ko‘rsatgan. Muttasil sholi yetishtirishga
nisbatan sholi-arpa—sholi tizimida barg sathi 0,39 ming m%ga,
quruq massa 4,3 s/ga, xlorofill migdori 1,7 SPAD ga oshgan
bo'lsa, sholi-siderat—sholi tizimida ushbu ko‘rsatkichlar mos
ravishda 0,65 ming m?/ga, 7,2 s/ga va 2,9 SPAD ga yuqori bo‘lgan.
Eng yugori natija sholi-siderat—sholi tizimida qayd etilgan: barg
sathi 5,47 ming m%ga, qurug massa 50,8 s/ga, xlorofill migdori
37,7 SPAD.

Demak, sholi-siderat—sholi gisga navbatli almashlab ekish tizimi
sug‘oriladigan o‘tlogi-botqoq tuproglarda sholi yetishtirishning
resurs tejamkor agrotexnologiyalarini takomillashtirishda muhim
agrobiologik omil bo'lib, o‘simlikning barg sathi, xlorofill holati va
qurug modda to‘planishini yaxshilash orgali yugori mahsuldorlikni
shakllantirish uchun qulay sharoit yaratadi, degan ilmiy xulosaga
kelish mumkin.

Mosomxkya. — 2011. — Ne 1 (18). — C. 21-26.

-316c.

5. http://www.fao.org/faostat/en
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Annotatsiya. Maqolada soya urug ‘larining unib chiqish jarayoni va ko ‘chat qalinligining o ‘zaro bog ‘liqligi ilmiy jihatdan
tahlil qilingan. Tadgiqot natijalariga ko ‘ra, soyani nazariy jihatdan 277-370 ming tup/ga me'yorda ekish eng yuqori unib
chiqish ko ‘rsatkichlarini (92,6-92,8%) ta’minlashi aniqlangan. Shuningdek, nihollarning to ‘liq unib chiqishi uchun zarur
bo ‘Igan foydali harorat yig ‘indisi va tuproq hamda havo omillarining ta’siri yoritilgan.

Kalit so “zlar: Soya, ko ‘chat qalinligi, unib chiqish dinamikasi, fenologik kuzatuvlar, ekish me'yori, foydali harorat, tuproq

namligi, magbul muddat.

Annomayus. B cmamve Hayuno npoananusuposana e3aumocesse mexcdy npoyeccom 8cxo008 CEMSIH Cou U 2ycmomotl
cmosiHus pacmenuli. ITo pesynomamam uccnedosanuli yCmaHoaieHo, Umo noces cou ¢ meopemuueckoli zycmomoti 277-370
moic. wim./2a obecheuusaem Hausvicuiue hokasamenu ecxoxcecmu (92,6-92,8%). Takoce oceeujervt cymma 3hpexmusHbix
memnepamyp, HeoO6X00uMbIX OJisl NOJYUEHUS. NONIHBLX 8CX0008, U 8NUSHUE (PAKMOPO8 Nouswl U 8030yxa.

Knrwoueswie cnosa: Cos, zycmoma cmosHus pacmeruti, OUHAMUKA 8cx0008, (peHonozuueckue HabnodeHus, HopMa 8vlcead,
appexmusHbie memnepamypol, 1AHCHOCMb NOUBLL, ONMUMANbHBLL CPOK.

Abstract. The article scientifically analyzes the relationship between the soybean seed emergence process and plant
density. Research results establish that sowing soybeans at a theoretical density of 277-370 thousand plants/ha ensures
the highest germination and emergence rates (92.6-92.8%). Furthermore, the sum of effective temperatures required for
complete seedling emergence, along with the influence of soil and atmospheric factors, is thoroughly highlighted.

Keywords: Soybean, plant density, emergence dynamics, phenological observations, seeding rate, effective temperatures,

soil moisture, optimal period.

KIRISH

Ma’lumki, nihollarni erta va to‘liq undirib olish o‘simlikning
keyingi davrlari rivojlanishiga ta’sir giladi. Xususan, o‘simlikning
me'yorida o'sib rivojlanishi, qurug massa to‘plashi, dukkaklarining
kop bo'lishi va hosilning ertaroq pishishi hamda yuqori bo'lishini
ta’'minlaydi. Nihollar erta va to‘liq unib chigishi esa ganday sha-
roitda va me'yorda, ko‘chat qgalinligida ekilganligi bilan bog'ligligi
bizga adabiyotlardan ma’lum. Shuningdek, unib chigish davomida
tuproq va havo harorati ham bu borada muhim o'rin tutadi.

Soya issigsevar o‘simlik. Asosan harorat 25-400S gacha
bo‘ladigan mamlakatlarda yetishtiriladi. Urug‘larining unib
chigishida minimal harorat 6-70S, maysalarining giyg‘os unib
chigishi uchun 12-140S harorat zarur. Maysalar 19-22 0S da 6-7
kunda, 15-17 0Sda esa 12 kunda unib chigadi. Tuprogning 6-8 sm
gatlamida harorat 12-14 0S ni tashkil gilganda bu maqgbul ekish
muddati hisoblanadi (X.N.Atabayeva, N.S.Umarova [1; 228-b]).

F.Namozov, G‘.Karayev, X.Bozorovlarning [2; 32-34-b]
ta’kidlashlaricha, Jizzax viloyatining o‘tlogi-bo‘z tuproglari
sharoitida soya navlarining biologik xususiyatlarini inobatga olgan
holda, soya navlarini qo‘sh gator usulda 10-120 S dan yuqori
haroratda ekish va o‘simlikning yaxshi o'sib rivojlanishi uchun
350-370 ming/ga tup goldirish kelgusida ularning yaxshi o'sib
rivojlanishi uchun magbul hisoblanadi. “Selekta 201” navini 70-
75-70 % tartibida sug‘orish o‘simliklarning o'sishi va rivojlanishi
magbullashib, yuqgori hosil olishiga zamin yaratadi.

MATERIALLAR VA USULLAR

Tadqiqotlar olib borishda dala tajribalarini joylashtirish,
hisoblashlar va kuzatuvlar “Dala tajribalarini o‘tkazish uslublari”,
tuproq va o‘simliklardagi tahlillar “MeTogbl arpoxmmmyeckux, arpo-
h13nYeCKnX 1 MUKPOBHONOrMYECKNX NCCIELOBaHUIA B MOMMUBHBIX

XIonKoBbIX paoHax” uslubiy go‘llanmalari asosida olib borilgan.
Olingan natijalarning matematik tahlili B.A.Dospexovning “Me-
ToaMKa nonesoro onbiTa” uslubiy qo‘llanmasi hamda iqgtisodiy
samaradorlik N.A.Baranov usuli asosida amalga oshirilgan.

Soya uryg'i tarkibida suv migdori kuruq moddalar vazniga
nisbatan 90-150-% ga yetganda una boshlaydi. Urug’ bo'rtishidan
so‘ng 2-3 kun o‘tgach murtak ildizcha urug® qobig‘ini yoradi va
undan ildiz rivojlanadi. Murtak ildiz o‘sa boshlashi bilan unda yon
ildizlar va ildiz tukchalari shakllanadi. lldiz tukchalari juda kichik
bo'lib o'sish mintagasida ogsil bo‘ladi. lldizlar urug® shakllana
boshlagunga gadar osadi. lldiz majmuasining o‘sishi tuprogning
fizik xossalari, harorat, namlik va ozuga moddalariga bog'liq
bo‘ladi. lldiz tizimining o'sish tezligi - navdorlik belgisidir. U odatda
tezpishar navlarda yuqori bo‘ladi [3; 25-b, 3; 24-b].

Tajribalarda soya maysalarining unib chigishini dala sharoitida
aniglash magsadida fenologik kuzatishlar olib borish uchun har bir
variantda dioganal bo‘yicha doimiy qoziglar qogilgan uch nuqgta
belgilab olindi. Bu nugtalarda fenologik kuzatuvlar, jumladan
soyaning unib chigishi har ikki kunda kuzatuvlar asosida olib
borildi.

NATIJALAR VA MUNOZARA

Urug‘larning unib chiqishi ekish me'yori ya'ni tizimda belgi-
langan ko‘chat qalinliklari bilan bog'liq ekanligi kuzatuvlardan
ma’lum bo'ldi. Eng yaxshi ko'rsatkich soyani nazariy 277-370 ming
tup ko‘chat galinligida ekilgan variantlarda kuzatilib, tegishlicha
92,6-92,8%ga teng bo‘ldi. 555 ming tup ko‘chat qalinligida
ekilgan soya urug'lari unib chiqgish darajasi 1,7-1,9 %ga kam unib
chigganligi aniglandi. 185 ming tup gektariga unuvchan urug’
hisobida ekilgan 2, 7-variantlarda bu ko‘rsatkich tegishlicha 91,3;
90,7%ni tashkil qildi.
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Turli ko‘chat qalinligiga bog‘liq holda soyani unib chiqish dinamikasi, 2017 y. el

Var Navbatlab ekish s . | Ko‘chat qalinligi, Unib chiqish dinamikasi, %

Ne tizimlari P EZMIAT | ming tup/ga 25.04 27.04 29.04 1.05
2 90x12-2 185 11,4 33,4 79,6 91,3
3 90x10-2 222 11,9 34,0 80,9 92,4
4 1:1; soya:g‘o‘za 90x8-2 277 12,7 35,6 81,3 92,6
5 90x6-2 370 13,9 37,3 82,5 92,8
6 90x4-2 555 14,6 38,6 83,8 90,9
7 90x12-2 185 11,5 33,8 80,0 90,7
8 90x10-2 222 12,1 34,5 81,1 91,8
9 1:1; soya:g‘o‘za 90x8-2 277 12,8 36,3 81,5 91,6
10 90x7-1 370 13,7 37,6 82,2 92,0
11 90x12-2 555 14,9 39,1 83,5 90,2

O'simliklar biologiyasidan ma’lumki, urug‘larning qgiyg‘os unib
chigishi uchun havo va tuproq harorati, tuprog namligi, urug‘lik
uchun tanlab olingan donning navdorligi, navga xos xususiyat kabi
omillarga bog'liq. Umuman olganda tajribada soya urug'‘larining
to‘lig unib chiqgishi uchun havo harorati bo'yicha olingan
ma’lumotlar tahlil gilinganda 163,2-204,70S foydali harorat talab
etilish aniglandi. Tadgigotlarning qolgan yillarida ham ushbu
gonuniyat saglanib qoldi.

Ta’kidlash lozimki, urug‘larning dastlabki unib chigish ja-
rayonida 555 ming tup/ga me'yorida unuvchan urug‘ hisobida
ekilgan variantlarda unib chigish sur’ati yugori bo'lib, 25.04.2017
yil sanasida olib borilgan kuzatuvlarga asosan 14,6-14,9%ni,
27.04.2017 yil sanasida esa tegishlicha 38,6-39,1%ga teng
bo'ldi. 29.04.2017 yil sanasida ham nisbatan ushbu variantda
unib chiggan maysalar soni yugori bo‘lib, eng kam me'yorlarda
ekilgan (185 ming tup/ga) variantlarga nisbatan 4,2-3,5%ga
yuqori bo‘lganligi kuzatildi. Ushbu holatni dastlab urug‘larning
ko‘pligi hisobiga unib chiggan maysalar soni yuqori bo‘lib, to‘liq
unib chigishi uchun ham oziglanish maydoni, moslashishi bilan
izohlash mumekin.

Aytib o'tish joizki, soya urug‘lari umumagabul gilingan tavsiyalar
asosida 4-5 sm chuqurlikda gishlog xofjaligi mexanizatsiyalari
yordamida amalga oshirildi. Erta bahorda nam to‘plovchi sug‘orish
amalga oshirilib, tabiiy namlik hisobiga nihollar undirib olindi.
Nihollar to‘lig undirib olingandan so‘ng hagiqiy ko‘chat qgalinligi
(mavsum boshida) aniglandi. Unga ko‘ra, 185 ming tup ko‘chat
qgalinligi hisobida ekilgan variantlarda gektar hisobiga 167,8-168,9
ming tup, 222 ming tup/ga me'yorida 203,8-205,1 ming tup/ga,
370 ming tup/ga me'yorda 340,4-343,4 ming donani tashkil gilgan
bo‘lsa, mavsum oxiriga borib variantlar bo‘yicha 4,6-11,1 ming
tupgacha kamayganligi aniglandi. Ushbu holatni nav xususiyatlari,

unib chiggan ko‘chatlarning sog‘lomligi, pavrvarishlash davomida
texnikalar qator oralariga ishlashi va boshqga shu kabi omillarning
ta’siri bo'lishi mumkin deb izoxlab o‘tish mumkin.
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XULOSA
Yuqoridagi ma’lumotlardan tajriba dalasidagi barcha
variantlarda nazariy jihatdan olinishi kerak bo‘lgan soyaning
tup soni har gektar hisobidagi ko‘chat soniga yaqin bo‘lganligi
kuzatildi. Soya urug'larining unib chigishi ko‘chat qgalinligi bilan
bevosita bog'liq ekanligi aniglandi.
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MEVA-SABZAVOTCHILIK

YOK: 634.23:631.526.32:338.43(575.1) d) https://doi.org/10.67048/qxju2026ai131iss8m1351

9KOHOMUYECKOE OBOCHOBAHUWE U CPABHUTEIIbHAA

QPPEKTUBHOCTbL BO3AEJIbIBAHUA UHTPOOYLUUPOBAHHbIX

M MECTHbIX COPTOB YEPELWIHW B YCNTOBUAX TUIMMTUYHbIX
CEPO3EMOB TALLWKEHTCKOIO OA3UCA

Hasapos Napxoa TaxagaMHoBKUY, HE3aBMCHMbIV KCCiedoBaTeNb
Hay4Ho-1ccnenoBaTtenbckoro MHCTUTYTa CadoBOACTBa, BUHOTpadapcTBa U BUHOAENWs nMeHn akagemuka M.Mupaaesa
https://orcid.org/0009-0006-3534-4198
@ nazarovparhod@gmail.com

Annomayus. B cmamve usnazaiomcs pesyibmamosl KOMNAEKCHOU 3K01020-3KOHOMUUECKOL oyeHKku 15 copmos uepeuiHu
PA3NUUHBIX 2€02PA(UUECKUX 2pYNnh, 8030eNbleAeMbIX 8 NOUBEHHO-KIUMAMUUECKUX ycaosusax Ysbekucmana (2015-2017 ze.).
Amnupuuecku dOKA3AHO, YMO MAKCUMANbHYIO ypodxcatinocms (12,8 m/za) u pexopduyio penmabensnocmo (235%) obecneuu-
saem kpuvimckuti copm «Kpynnonnoduas», mozda kax yiempapauHuti mecmuutii copm « TawkeHmckas panHas», peanusyembiil
no caepxavicokoli cmapmosoli yene 2100 cym/ke, zenepupyem abcomomubiii Makcumym uucmoti npubwinu, docmuzaroujeti 40
866 moic. cym ¢ odHoz0 2ekmapa. Ha ocHoee cuHme3sa nonyueHHvlX OaHHbIX asmopamu 060CHO8bIBAEMCS IKOHOMUUECKAS
1enecoobpasHoCcmes KOMOUHUPOBAHUS 8bICOKOYPOHCALIHBIX U PAHHECNENBIX KYNbIMUBAPO8 NPU 3AKAAOKE COBPEMEHHDBIX UHMEH-
CusHbIX cados, obecneuusaroulds HenpepbléHblll (PUHAHCO8bLL NPUMOK.

Knrwouegvle cnosa: uepewins, 3kon020-zeozpaguueckue zpynnel, 3KOHOMUUecKas 3gpdekmusHocms, peHmabenbHocmo,
ypocatinocmo, cebecmoumMocms NPooyKyuu, UHmMpoOoyyuposaHHvle copmd, ad0anmueHblili NOMeHYUI, UHMEHCUBHOE Cado-
600cmeo.

Abstract. This article presents the results of a comprehensive ecologo-economic evaluation of 15 sweet cherry varieties
from various geographical groups, cultivated in the soil and climatic conditions of Uzbekistan (2015-2017). 1t is empirically
proven that the Crimean variety ‘Krupnoplodnaya’ provides the maximum yield (12.8 t/ha) and record profitability (235%),
while the ultra-early local variety ‘Tashkentskaya rannaya’, commercialized at an exceptionally high starting price of 2100
sum/kg, generates the absolute maximum net profit, reaching 40,866 thousand sums per hectare. Synthesizing the obtained
data, the authors justify the economic feasibility of combining high-yield and early-ripening cultivars when establishing
modern intensive orchards, ensuring a continuous financial inflow.

Key words: sweet cherry, ecologo-geographical groups, economic efficiency, profitability, yield capacity, cost price,
introduced varieties, adaptive potential, intensive horticulture.

Annotatsiya. Maqolada O ‘zbekistonning tuproq-iqlim sharoitlarida yetishtirilayotgan turli geografik guruhlarga mansub
15 ta gilos navining 2015-2017-yillardagi kompleks ekologik-igtisodiy baholash natijalari bayon etilgan. Empirik tadqgiqotlar
natijasida eng yuqori hosildorlik (12,8 t/ga) va rentabellik (235%) Qrim navlar guruhiga mansub «Krupnoplodnaya» navida
qayd etilgan. Shu bilan birga, o ‘ta erta pishuvchi mahalliy «Tashkentskaya rannaya» navi 2100 so ‘m/kg miqdoridagi yuqori
boshlang ‘ich sotuv narxi hisobiga bir gektardan 40 866 ming so ‘mgacha yetadigan eng yuqori sof foydani ta’minlagan.
Olingan natijalar asosida mualliflar zamonaviy intensiv bog ‘larni barpo etishda yuqori hosildor va ertapishar navlarni
uyg ‘unlashtirish igtisodiy jihatdan maqsadga muvofigligini asoslagan. Bunday yondashuv yil davomida uzluksiz moliyaviy
tushum olish imkonini beradi.

Kalit sozlar: gilos, ekologik-geografik guruhlar, igtisodiy samaradorlik, rentabellik, hosildorlik, mahsulot tannarxi,
introduksiya gilingan navlar, moslashuvchanlik salohiyati, intensiv bog ‘dorchilik.

BBepeHue

BosgenbiBaHue yepeliHn, ABNAscb OfHOW M3 Hanbonee
peHTabenbHbIX U AUHAMUYHO Pa3BMBAOLLIMXCS OTpacre coBpe-
MEHHOTO NJI0A0BOACTBA, NMPUBIEKaeT BCE bonee npuctanbHoe
BHUMaHME KaK yYeHbIX-arpapueB, Tak 1 KPYMHbIX CENbCKOXO35M-
CTBEHHbIX MPOW3BOAUTENEW, CTPEMSALLUMXCA K MaKCUMM3auum
9KOHOMMWYECKOWN OTAAYM OT UCNOSb3yEeMbIX 3€MENbHbIX YroauiA.
Mepexon OT TPaANLMOHHBIX SKCTEHCUBHBIX CaA0B K HAaCaXAEHNSM
MHTEHCMBHOTO TUMa, XapaKTepU3YIOLLIMMCS BbICOKOW NMOTHOCTLIO
pasMeLleHns AepeBbEB I PaHHUM BCTYNNEHMEM B TOBapHOe
MNOAOHOLLEHWE, ANKTYET HACTOATENbHYI0 HE0OX0AMMOCTb My-
60OKOro NepeoCMbICIIEHUS CYLLIECTBYIOLLMX arpOTEXHONOMMYECKNX
MOAXOAOB, Ha YTO COBEPLUEHHO CMPaBEANIMBO YKa3blBAKOT UC-
cnepoBaTenu, AeTanbHO u3yyaroLme 0CobeHHOCTM pocTa, pas-
BUTUS 1 SKOHOMUYECKOW 3PPEKTUBHOCTU YePELLHN B NOAOOHBIX
BbICOKOTEXHOMNOTMYHBIX YCNOBUSX [2, 7].

Ob6ecneveHne cTabunbHO BbICOKON KOMMEPYECKON yCnell-
HOCTW MHTEHCKBHOIO caja NPeACTaBnseTcs HEBO3MOXHbIM 6e3
CTPOroro Hay4Horo 000CHOBaHMS Kax4oro arana BO3AenbiBaHUS,
HauMHasi C NpoLecca BbipaLLMBaHWS Ka4eCTBEHHOTO MOCaA04HOI0
mMaTepuasna v 3akaH4yMBasi apXMTEKTYPHbIM KOHCTPYMPOBaHEM
camoro gepesa. B yacTHOCTW, BCECTOPOHHWUIA CPaBHUTENMbHbLIN
aHanu3 HeoCrnopuMo AEMOHCTPUPYET, YTO BHEAPEHNE CUCTEM
KanenbHOro OPOLLEHMST Ha HayarbHOM 3Tane BO3AenbiBaHUS
CaXeHUeB YepellHn BbICTYnaeT MOLWHbIM KaTanm3aTopoMm
ONTUMM3aLMN NMPON3BOACTBEHHbIX 3aTpaT U NOBLILLEHNS UTOTO-
BOW peHTabenbHOCTU MUTOMHMKOBOACTBA [6]. B panbHelwem,
nepeHocs chopMUPOBaHHbIE CaXeHLbl HA NMOCTOSIHHOE MECTO,
KPUTUYECKM BaXKHYHO POfb HAYMHAET urpatb BbIOOP onTumarb-
HOM cMCTeMbl (DOPMMPOBaHMS MOSOAbIX AEPEBLEB, MOCKOMBbKY
MMEHHO NPOCTPAHCTBEHHOE PaCMONOXeHNE BETBEN U perynmpo-
BaHMWe CBETOBOIO PEXMMa BHYTPY MMCTOBOIO NOrora okasblBakT
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dyHAamMeHTanbLHoe BAMSHWE Ha POCTOBbLIE NPOLIECCHI, 3aKMaaKy
reHepaTVBHBIX NMOYeK U, Kak crieacTsne, Ha obLLYy 9KOHOMUYe-
CKYH0 3P EKTUBHOCTL BbIpaLLyBaHUS KynsTypsl [3, 4].

Hapsgy ¢ NOCTOSIHHBIM COBEPLUEHCTBOBAHWEM arpOTEXHUKY,
KpaeyrorbHbIM KaMHEM KOHCTPYMPOBAHWS BbICOKOPEHTabENbHOro
Npon3BOACTBA HEM3MEHHO OCTAeTCsl rpamoTHbIV nogbop co-
PTOBOrO COCTaBa, MOCKOSIbKY MMEHHO reHETUYECKUI NOTEHLMan
KOHKPETHOrO KynbTuBapa, ero afanTMBHOCTb K MECTHBIM YCro-
BMSIM 1 KQYECTBEHHbIE XapaKTEPUCTUKN popMMpyeMbIX N1040B
HanpaAMyto AeTEPMUHUPYIOT YPOBEHb NMPOAYKTUBHOCTA U UTOTO-
BYt0 (DMHAHCOBYHO NPUBMEKATENBHOCTL BCEr0 arpOHOMUYECKOro
npoekTa [5]. OgHako peanv3aums 3an0XeHHOro 61onornyeckoro
noTeHumnana Aaxe camblX BbICOKOMPOAYKTVBHbLIX COPTOB YepeLL-
HW HembicnuMa 6e3 co3gaHna HaaexXHoro WyTa oT BUOTUYECKUX
1 abnoTnyeckmx cTpeccopoB. B aTon cBA3u, npoBegeHne KoM-
NEKCHOW 3KONOro-9KOHOMUYECKON OLEHKN 3hEKTUBHOCTHU
aJanTMBHbLIX CUCTEM 3aLLWTbI HACAKOEHWIN KOCTOYKOBBIX KYSbTYP
npuobpeTtaet 0cobyto akTyanbHOCTb, y6eanTensHO AoKa3biBas,
YTO paLMOHanbHOE UCNOSb30BaHUE CBOEBPEMEHHDIX 3aLLUTHBIX
MEpPONPUATAI HE TONbKO COXPaHSAET ypoxan, HO n obecneymn-
BaeT BbICOKYH 3KOHOMWUYECKYIO OMpaBAaHHOCTb BHEAPSEMbIX
TexHonorui [1].

CuHTE3NpYya HAKOMMEHHbLIN MUPOBOW W PETMOHANbHBIN OMbIT,
CTaQHOBUTCS COBEPLUEHHO OYEBUAHBLIM, YTO ANS AOCTUXKEHUS
MakcumanbHOn peHTabenbHOCTM nMpousBoacTBa Tpebyetca
KOMMIIEKCHBIV, CUCTEMHbIN NOAXO0A, YYUTLIBAIOLMIA HE TOMbKO
TEXHOMOrMYECKNE HI0aHChl MPOCTPaHCTBEHHOTO POPMUPOBAHNS
KPOH UK MCNONb30BaHNs BOAOCOEPEratoLLmMX CUCTEM OPOLLIEHNS,
HO W [eTanbHyto OLEHKY 3KOHOMMYECKON 3h(EKTUBHOCTM BO3-
[enblBaHNSA pasnnYHbIX COPTOB B KOHKPETHbLIX 9KOMOro-reorpa-
unyecknx ycnosmsx. IMEHHO NO3TOMY JanbHeNLee nsyyeHme
(PMHAHCOBO-9KOHOMUYECKUX MapaMeTpoB aganTtaummn UHTpoay-
LIMPOBaHHbLIX 1 MECTHbIX COPTOB YepeLLHW, Bblpaxarolieecs B
CKpynynes3HoM aHanuse CTPyKTypbl cebectoumocTtu, 06bemMoB
reHepupyemMon YMcTon Npubbinn 1 YpOBHEN peHTabenbHOCTY,
npeacTaBnseT coboi NCKNIYUTENBHO BAXHYIO HAYYHYHO 3a4a4y,
rnybokoe peLLeHne KOTOPON No3BonuT BbipaboTaTb HagexHbIe
npakTuyeckne pekoMmeHaaumm ans CoBPeMEeHHOro NPOMBbILLEH-
HOro Cafj0BOACTBA.

MATEPUWAIbI U METOAbI

Hay4yHo-uccnepoBarenbckve n3biCKaHusi, HanpaeneHHbIE Ha
BCECTOPOHHEE M3YyYeHNe MHTPOAYLIMPOBaHHbIX M MECTHBLIX COPTOB
YyepeLuHu, nposoaunuck B nepuog ¢ 2015 no 2017 rogel Ha 6ase
3KCMepUMeEHTarbHbIX y4acTkoB Hay4yHo-uccrnenosaTenbCckoro
WHCTUTYTa CafoBOACTBA, BUMHOrpagapcTsa U BUHOLENVS UMe-
HW akagemuka M.Mwup3saeBa, pacrnonaratoLmnxcs B TUNNYHbIX
MOYBEHHO-KMMMaTUYECKNX YCrnoBusX TallkeHTCckow obnacTu.
OueHuBas arpoKnMMaTU4ECKVUin NOTEHLMan permoHa saknagku
OMbITHBIX HACaXAEHWI, HEOOXOANMO OTMETUTDL, YTO KNMMaT Xa-
paKTepusyeTcs Kak pe3ko KOHTUHEHTAmNbHbIN, OTANYASACh XapKuM
NeTOM C MakCMmarnbHON TeMnepaTypor Bo3ayxa, JoCTuratoLen
42 rpapycos Llenbcust, 1 OTHOCUTENBHO MAMKOW, HO HecTabunb-
HOW 31MOW, MPW 9TOM CPeAHEroqoBoe KONMMUYECTBO aTMOCEPHbIX
0CafikoB (PUKCUPYETCSA Ha TOYHON OTMETKe B 385 MUNNMMETPOB,
BbiNafarLmnx NPemmyLeCTBEHHO B OCEHHE-3UMHUIN Nepuoa.
MoYBEHHbIV NOKPOB OMBITHOMO Y4acTka NpeacTaBneH TUMNYHLIMU
cepo3emamy JaBHEro opoLLeHns, obnagaroLwmmm CyrinHUCTbIM
MeXaHW4eCKUM COCTaBOM, A€ CoAepXaHue rymyca B BEPXHEM
NaxoTHOM FOPU3OHTE COCTaBMSET POBHO 1,2 NpoLieHTa, a ypoBeHb
3aneraHusi rpyHTOBbIX BOA HAXOAUTCS Ha BGesonacHow rnybuHe
5 mMeTpoB, 4YTO B CBOEN HEPa3pbIBHON COBOKYMHOCTW cO3faeT
UCKIMIOYNTENBHO BraronpusTHLIN 3KONOrMYECKNiA POH AN NOSTHO-
LIeHHOTO Pa3BUTUSA MOLLHOW KOPHEBOW CUCTEMbI KOCTOYKOBbIX
KynsTyp W npefenbHO 06BbEKTUBHOW OLEHKU UX TEeHETUYECKOro
noteHuuana.

3aknagka KomnneKkLMOHHO-COPTOUCTLITATENBHOMO yyYacTka
ocyLecTBnsnack No obLENPUHATON ANS AaHHOTO permoHa cxe-

Me pasMelleHusi AepeBbeB, obecneunBaroLLel ONTUManbHy
nrowagb MUTaHNUSA 1 4OCTaTOYHYI0 MHCOMALMIO ANSA KaX[0ro oT-
[EenbHO B3ATOr0 pacTeHwus, rae reoMeTpus nocagku coctasnser
cTporo 5 Ha 4 meTpa, hopMupysi TEM CaMbIM FyCTOTY CTOSIHUS
Ha ypoBHe 500 fepeBbeB Ha OAWH rektap. ArpoTexHUYecKui
yXxo4 3a NNOAOBbLIMU HACaXAEHUAMWU Ha NPOTSXKEHUN BCErO
nepvoga nNpoBedeHVs NOMNeBbIX OMNbITOB peann3oBbiBancs Ha
BbICOYaWLLEM OPraHN3aLMOHHOM YPOBHE, HEYKOCHUTENBbHO CO-
OTBETCTBYSA YTBEPXOEHHBIM TEXHONOMMYECKUM KapTam 1 nepe-
[0BbIM pekoMeHAaumsaM, pa3paboTaHHbIM AN cneumnguyecknx
YCNoBWI NOMUBHOIO Ca0BOACTBA Y30ekucTaHa, Bknoyas B cebs
perynsipHole BeretauyoHHbIe MOnvBbI, CBOEBPEMEHHOE BHECE-
HMe KoMMnekca MUHeparnbHbIX yA0OpeHuin U3 TOYHOro pacyeTa
asota 120 kunorpammos, tocdopa 90 KunorpaMmoB 1 Kanms
60 kunorpaMMoB OENCTBYHOLLErO BELLECTBA Ha rektap, a Takke
cucTemMaTyeckoe NPoBEAEHNE UHTErPUPOBAHHBIX 3ALLIMTHBIX XU~
MUYECKMX M BUONOTMYECKNX MEPOMPUSTUIA NPOTUB BCETO CNEKTPa
BpeamTenemn n rpnbkoBbIX NaToreHoB. B kayecTBe KOHTPOILHOIO
BapuaHTa, cnyxatiero abcontoTHO HaAeXHbIM U BbIBEPEHHLIM
3TanoHOM Ans nocrneayloLwero CpaBHUTENBHOMO aHanuaa no-
Kasarenein npoayKTMBHOCTY 1 9KOHOMUYECKOW 3O DEKTUBHOCTM
n3y4aemon obLLMPHON BIBOPKY COPTOB Pas3fiNyHbIX 9KONOro-reo-
rpaduyeckmx rpynn, Gbin onpeaeneH LWMpPOoKo panoHUPOBaHHbIN
1 MPEeKpacHO 3apekoMeHA0BaBLLNIA cebs B MHOroONeTHeNn npons-
BOACTBEHHOW npakTuke copT «B. Ykanos».
PE3YINbTAT U U OBCYXOEHUE

MpoBoas BCECTOPOHHIO OLIEHKY XO35IMCTBEHHO-6monormnye-
CKMx 0COBEeHHOCTEN NNodoBbIX Kynstyp, uccnegosatenu HAN
€afoBOACTBA, BUHOrpagapcTea v BuHoaenus B nepuog ¢ 2015
no 2017 rogbl chopmmpoBany penpeseHTaTuBHYO BblIGOPKY,
NO3BOMSAOLLYI OOBEKTUBHO CyaANTL 06 3KOHOMUYECKON adpdpek-
TUBHOCTY BO3AENbIBAHUA Pa3NUYHbIX COPTOB YEepELLUHU, UHTPO-
AYLMPOBaHHbIX U3 MHOroobpasHbIX 3KOMOoro-reorpadouyeckmnx
pernoHoB. PaccmaTtpuBas npeacTaBneHHble MaccuBbl LIMGPOBON
UHgOpMaLuM N AeTanbHO COMOCTaBNAS WX C KOHTPOSbHLIM
coptom «B. YkanoB», MOXHO KOHCTATUPOBATb CYLUECTBEHHYIO
BapMaTUBHOCTb KIMHOYEBLIX arpO3KOHOMUYECKUX WHAMKATOPOB,
00yCrOBMEHHYIO KaK reHETUHECKUMN OCOBEHHOCTAMU Ka[oro
KynsTuBapa, Tak 1 ux aganTauyoHHbIM MOTEHLMANIOM K MECTHBIM
NOYBEHHO-KNIMMaTUYECKUM ycrnoBuam (Tabnuua-1).

AHanuanpys nokasaTenu ypoxanHOCTW, BbiCTynatoujme
dyHAaMeHTanbHbIM KpUTEPUEM NPOAYKTUBHOCTY MHOTONMETHUX
HacaXaeHwWi, cneayet BblAenMTb HECOMHEHHOTO Nnaepa — copT
KpbIMcKOW cenekumn «KpynHonnogHasy. [JeMOoHCTpupys Bbl-
patowmncs pesynstat B 12,8 T/ra, AaHHbBIA COPT MHOMOKPaTHO
NPEBOCXOAUT CpegHee 3HaYeHne no aHanusupyemon Bolbopke,
coctasngwowee 8,96 T/ra, U KOHTPONbHBIVA BapuaHT ¢ ero 7,5 1/
ra, uto ybeamTenbHo CBMAETENLCTBYET O BbiCOYanLLeM Gronoru-
YeckoM noTeHuuane nHTpogyueHta. He meHee BnevatnsoLime
nokasartenu, noaTeepXaas HEOCMNOPUMYH SKOHOMUYECKYHO Liene-
€006pasHOCTb KyNETUBMPOBAHNS MECTHBIX CENEKLMOHHBLIX OpM,
nokasblBaeT y3bekuctaHckuin copt «Mapxamat», hopMUpPYOLLInIA
ypoxanHocTb Ha ypoeHe 11,2 T/ra. B To e Bpems, copTta-ayT-
cangepbl No BanoBomy cbopy, Takne kak cpegHeasmaTckas
«Anpenbkay € ypoxanHocTbto 6,5 T/ra n mecTHas «TallkeHTckas
paHHas», faowas 7,0 T/ra, 3Ha4YMTENbHO YCTYNaT KOHTPOMIO NO
TOHHaXy, 04HaKO TPebyHoT CoBepLUEHHO NHOTO, 6onee rny6okoro
(hMHAHCOBO-9KOHOMMUYECKOrO OcMbIcreHns. Conoctasnss 06b-
eMbl 06LMX NPOM3BOACTBEHHBIX 3aTPaT, BapbUPYyOLLMXCH OT
11700 po 16000 ThIC. CyM, Mbl BUAUM, YTO MHTEHCUMKaLUS
NPON3BOACTBA BbICOKONPOAYKTUBHbLIX COPTOB 3aKOHOMEPHO
Brieyet 3a coboi yBenmyeHne abCconTHbIX pacXoaoB Ha rekTap.

Yrny6nsasck B hvHaHCOBO-3KOHOMUYECKYHO NIIOCKOCTb U OLie-
HMBas CTPyKTypy cebectommocTu, Mbl OBHapyxvBaem Becbma
HeTpuBManbHY KapTuHy dopmupoBaHus goxogHoctn. Copt
«TalKeHTCKasa paHHas», obnajasi MakcumanbHon cebectomn-
MOCTbIO Npoaykumn B 2100 cym/Kr n BeCbMa CKPOMHOW ypoxan-
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HOCTbI0, FreHEPUPYET abCOMOTHBIM MaKCUMYM YMCTON NpUGHLINK,
pocturarowmnii 6ecnpeneneHTHbIXx 40866 ThiCc. cym € OZHOrO
rektapa. [laHHbI (heHOMEH, HECOMHEHHO, 0OBSICHSAETCS YrbTpa-
paHHMMI CPOKaMM CO3PEBaHMS], MO3BONSIOLLIMMM peanin3oBbiBaTh
TOBapHbIe NapTUK Ar0A, MO CBEPXBLICOKMM CTapPTOBbLIM PbIHOYHbLIM
LieHaM, HUBENMPYS TEM CaMbIM MOBbILLEHHbBIE NPON3BOACTBEHHbIE
nsnepxkn. Obpallas BHAMaHME Ha peHTabenbHOCTb, ABMso-
LLYHOCS MHTErpanbHbIM nokasaTenieM KOMMEPYECKOW ycneLu-
HOCTW arpapHoro Npou3BOACTBa, HEOOXOAMMO MOAYEPKHYTh
6e30roBOPOYHOE AOMUHUPOBAHME KPYMHONMOAHbIX, 06UNBHO

MMOAOHOCSLLUX COPTOB.
Tabnuya-1.

OkoHoMMYeckasa 3¢h(hpeKTUBHOCTbL COPTOB YepeLLHU
pa3nuyHbIX 3Kornoro-reorpacgmyeckux rpynn
(HUU capoBoacTBa, BUHOrpagapcTBa U BUHOAENWS,
2015-2017 rr.)

2 |z | £ 3}
=) 8 :
2z 8 | ¢, |4z |8
Copra 1 ux s%| E¢g £ 29 e
NPOMUCXOKICHMS 2 E 2 = E cEf E. :"'; g°
SF| 2 |¢ |FF|E
g |» |3 &
B.YkaoB (KOHTPOIIb) 15000 | 7.5 2000 | 18000 | 120
Vkpauna
Anpenbka 11700 | 6,5 | 1800 | 21060 | 180
Cpennsist Azus
Onecckas yepHas 13800 | 9.2 1500 | 20010 | 145
Vkpanna
Bunka 13600 | 8,5 1600 | 22440 | 165
Kpeim
TamkenTckas paHHAsA 14700 7 2100 | 40866 | 178
V36exucran
3eMIIsyKa 15200 8 1900 | 13528 | 89
Poccus
Kamrarka 14700 8.4 1750 | 19698 | 134
3amayHas EBpona
Kapa xanpaupray 14700 | 8,0 1400 | 28224 | 192
V36exucran
YepHsiBka 14520 | 8.8 1650 | 16698 | 115
Vkpauna
Camorser 14880 | 9,6 | 1550 | 23064 | 155
Vkpauna
Bocxon 15300 9 1700 | 21726 | 142
Vkpanna
prn}l-(xonJIOZLHaﬂ 16000 | 12,8 | 1250 | 37600 | 235
PBIM
Mapxamar 15120 | 11,2 | 1350 | 32508 | 215
V36exucran
Yepras MieeBckast 15200 | 9,5 1600 | 19456 | 185
VYkpauHa
CrapkuHr
CIIA 15080 | 10,4 | 1450 | 26390 | 175

B yacTHocTW, kpbIMCKMiA copT «KpynHonrogHas», hopmupyst
MVHUManbHYK ceb6ecToMMOCTb OQHOrO Kunorpamma sirof Ha
ypoBHe 1250 cym 3a cYeT SpKO BbipaxXeHHOro agpdekta MacLuta-
6a npu pekopaHOM BanoBom cbope, obecneyvBaeT cheHoMeHarnb-

Hyl0 peHTabenbHoCTb B 235%, OCTaBnss Janeko no3aau KoH-
TponbHbI BapuaHT «B. Ykanos» ¢ ero 120%. B cBoto oyepenp,
copTa MecTHOW y36ekucTaHckoi cenekummn «Mapxamat» 1 «Kapa
Kanbavpray», 4EMOHCTPUPYS OTIIMYHYH MPUCMOCOBNeHHOCTb K
noKarnbHbIM 3KOINOTMYECKUM YCIOBWSIM, NMOKa3bIBalOT GrecTsLLyo
peHTabenbHOCTb Ha ypoBHe 215% 1 192% COOTBETCTBEHHO, YTO
HeoCrnopuMO NOATBEPXKAAET BbICOKYH OTAaYy OT hUHAHCOBbLIX
MHBECTVLMIA. Ha NpOTMBOMOMNOXHOM KOHLE CMekTpa pacnona-
raeTcsi pOCCUNCKUIA COpPT «3emMnsiyka», KOTOpbIA, HE CYMEB B
MOSIHOW Mepe peanu3oBaTb CBOM afanTBHbIE BO3MOXHOCTM
N packpbITb FEHETUYECKM 3aNOXEHHbI NOTeHUMarn, NpoaeMOH-
CTpUpOBas HaUMEHbLLYK 3KOHOMUYECKYI0 3(PhEKTUBHOCTL BO
BCEN aHanM3upyemoii Bbibopke, cocTaBuBLLyto 89%, TeM caMbiM
€[IMHCTBEHHbBIM 13 BCEX KYIBTVBAPOB OMYCTUBLUMCH HIKE OTMETK
peHTabenbHocTh B 100%.

OueHvBas akonoro-reorpaduyeckoe pacnpenerneHne CopTos,
MOXHO pe3toMMpOBaTh, YTO yKpanHckas rpynna, byayym Hambo-
1ee MHOTOYVCIIEHHO B NpeACTaBNeHHOM OMbITe ¥ BKIKOYatoLLas
B cebs copta «Opecckasi yepHasny», «HepHsBka», «CamouBeTy,
«Bocxon» n «YepHas MneeBckasi», xapakTepnayeTcs 3aBULHOM
cTabunbHoCThH0. [NoKka3sbiBasi peHTabensHOCTL B LUIMPOKOM Aua-
nasoHe oT 115% po 185%, aTM copTa HarnagHoO 4oKasbiBatoT
CBOI BbICOKYH MPOU3BOACTBEHHYIO HageXHOCTb. OTNUYHO
nposiunu cebst 1 copTa U3 oTAaneHHbIX PErMOHOB, B YaCTHOCTM
amepuKaHCKMin copT «CTapKMHr», 06eCcneymBLLINA CONUAHYIO
Maccy uYncTow Npubbinn 1 ypoBeHb peHTabensHocT B 175%.
CuHTE3Mpys NOMyYeHHbIE SMMUPUYECKE AaHHblE, CTAHOBUTCS
COBEPLUEHHO 04EBUIHBIM, YTO [Nt ONTUMM3ALMN COPTOBOIO CO-
CTaBa COBPEMEHHbIX MPOMBbILLNIEHHbBIX Ca10B YepELLHM Hanbornee
paumoHanbHO MCMonb3oBaTh AN dEPEHLMPOBAHHbIA NOOXOA.
KombuHupys BbicokopeHTabenbHble, Banoobpasytlme copTta
MO34HEro UM CpeaHEro CPOKOB CO3peBaHUSA, Takme kak «Kpyn-
HonnogHas» n «MapxamaT», ¢ ynsTpapaHHUMK PbIHOYHBIMM
opmamu, NogobHbIMK « TALLKEHTCKOW paHHeN», arponpeanpu-
ATUS CNOCOOHBI 06eCneYnTs MOLLHBLIA (PUHAHCOBBIN MPUTOK B
Hayare ce3oHa v koroccarnbHbIi 0DLLMIA Ban B ero cepegyvHe, 4To
B COBOKYMHOCTMW rapaHTUpyeT MakcUMarnbHYyl 3KOHOMUYECKYH
YCTOWYMBOCTb CENbCKOXO3MCTBEHHONO MPOU3BOACTBA.

BbIiBOAbl U MPEONOXEHUA

Onupasicb Ha BCECTOPOHHWI aHan13 NpeacTaBneHHbIX AMMNK-
PUYECKMX AaHHBIX, BCELIENO XapaKTepu3yHLLIMX 3KOHOMUYECKYHO
3(hheKTUBHOCTL BO3AENbIBAHUS PA3NUYHbIX COPTOB YEPELLHM B
uccrnenyemblii Nepuos, MoOXHO caenatb 060CHOBaHHOE 3aKmto-
YeHue 0 TOM, YTO MHTPOAYLMPOBAHHBIA KpbiMcKuin copT «Kpyn-
HonnoaHas» aBnsieTcs 6e3ycrnoBHbIM NuaepoM, obecneymsas
MaKcuMmarnbHYH YpoxanHoCTb Ha ypoBHe 12,8 T/ra n hopmupys
CaMyHo HK3Ky cebecToMMOocCTb NpoayKuum B pasmepe 1250 cym/
KT, YTO B KOHEYHOM WTOre reHepupyeT PEKOPAHYH0 peHTabenb-
HOCTb, focTuratoLyto 235%. Hapagy ¢ aTum, MecTHble copTa
y3bekucTaHcKoln cenekuun, Takme kak «Mapxamat» n «Kapa
Kanbauprad», AEMOHCTPUPYS NPEBOCXOAHYI ajantauui K
NoKasbHbIM NOYBEHHO-KMUMATUYECKUM YCIIOBUSIM, NOKa3bIBaoT
BblaatoLyecs pesynsraTbl peHTabensHocTn B 215% v 192% co-
OTBETCTBEHHO, 3HAYMTENBHO NPEBOCXOASA KOHTPOSbHbI BapUaHT
«B. Ykanos» ¢ ero nokasatenem B 120%. Ocoboro Hay4Horo u
NpPakTU4ECKOro BHUMAHUS 3acnyXuBaeT copT «TallkeHTckas
paHHsA», KOTOpbIA, 0bnagas OTHOCUMTENbHO HEBLICOKON Ypo-
XawnHocTbto B 7,0 T/ra, reHepupyeT MakcMmarnbHyH YACTYIO Npu-
6binb B pasmepe 40866 Thbic. CyM C OLHOTO rektapa, NosiHOCTbi0
HVMBENVpPYs NPOU3BOACTBEHHbLIE U3OEPXKKU 33 CYET BbICOKOM
peanunsaLMoHHON CTOMMOCTY paHHeR arogpl, focturatowen 2100
cym/kr. B TO e Bpemsi, COPT POCCUICKON cenekuum «3emnsy-
Ka», 3adhmkcMpoBaB peHTabensHOCTb Beero B 89%, npuaHaeTcs
3KOHOMMWYECKM HaMMeHee LienecoobpasHbIM 41151 LUIMPOKOTO Npo-
MBbILUSIEHHOTO BHEAPEHUS B AaHHbLIX 3KONOro-reorpaduyeckmx
KoopauHarax, ycrynas no npoayKTMBHOCTU 1 (hMHAHCOBON OT-
Jaye Kak MECTHbIM, Tak 1 BOMbLUMHCTBY 3apyOexHbIX aHanoroB.
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Akademik M. Mirzayev nomidagi bog‘dorchilik, uzumchilik va vinochilik ilmiy tadgigot instituti CHarxin ilmiy tajriba stantsiyasi

Annotatsiya. Intensiv bog ‘lar uchun kuchsiz o ‘suvchi ko ‘chatlar talab etiladi. Kuchsiz o ‘suvchi ko ‘chatlar olishning bir
qancha usullari olimlar tomonidan tavsiya etilgan. Bular orasida pakana payvandtaglarga kurtak payvand qilish, pakana
payvandtag interkalyar qo ‘yilmasidan foydalanish eng ahamiyatlidir. Pakana payvandtaglar mevachilik amaliyotida parxish
va yashil qalamcha usulida ko ‘paytiriladi va so ‘ngra ularga madaniy navlar kurtak yoki qishki qalamcha payvand usulida
payvand qilinadi.

Kalit so zlar: intensiv bog ", o ‘tloqi-bo ‘z tuproq, payvandtag, ko ‘chat, klon, kurtag, payvandust, ildiz.

Annomayusa. [[na unmeHcusHbix cadod mpebyomcs ciabopocivle carceHybl. YueHbMU PeKOMEHA08AHO HECKONbKO Cho-
c0608 nonyueHus cnabopocavix caxcenyes. Cpedu HUX HAUOONIee BAHCHBIM A6TIIEMCS UCNONb30BAHUE HA KAPAUKOBbIE N0OBOU
NPUBUBKU NOUKAMU, UCNONIb308AHUE UHMEPKATAPHOU 6CMABKU KAPAUK08o20 hakema. B npakmuxke nnodoeodcmea kapnuxossie
N00B8OU PA3MHONMCAIOM 0MBOOKAMU U 3ENEHbIMU UEPEeHKAMU, d 3aimem Npususaiom Ha HUX KylbmypHwle copma memodamu
OKYNUPOBKU WU 3UMHELl NPUBUBKU YEPEHKOMIO

Kniouessle cnosa: unmeHcusHblii cad, 1y2080-cepas nousa, nodeotl, caxceHey, K10H, NOUKd, NPpUeoli, KOpeHbp.

Abstract. High-density orchards require low-vigor saplings. Scientists have recommended several methods for producing
such saplings; the most important among these are bud-grafting onto dwarf rootstocks and the use of a dwarfing interstock.
In fruit-growing practice, dwarf rootstocks are propagated via layering and softwood cuttings, after which cultivated varieties
are grafted onto them using budding or winter bench grafting.

Keywords: intensive orchard, meadow-gray soil, rootstock, sapling, clone, bud, scion, root.

KIRISH payvandtaglar mevachilik amaliyotida parxish va yashil galamcha

Ma’lumki, intensiv bog'‘lar uchun kuchsiz o'suvchi ko‘chatlar  usulida ko‘paytiriladi va so‘ngra ularga madaniy navlar kurtak yoki

talab etiladi. Kuchsiz o'suvchi ko‘chatlar olishning bir gancha  gishki galamcha payvand usulida payvand gilinadi (Abdikayumov

usullari olimlar tomonidan tavsiya etilgan. Bular orasida pakana Z. A.2017); (Islamov S., Khalmirzaev D., Abdikayumov Z.2023);
payvandtaglarga kurtak payvand qilish, pakana payvandtag (Temirov, U.X Turakulov1 E.E, Abdikayumov Z.A.2023).

interkalyar qo‘yilmasidan foydalanish eng ahamiyatlidir. Pakana Ta’kidlash joizki, ko‘chatlar qaysi usulda yetishtiriimasin,
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pirovard natija standart ko‘chat olish imkonini berishi lozim. Buning
uchun ushbu payvandtag va navlar joyning ekologik-geografik
sharoitlariga yaxshi moslashgan bo'lishi kerak. Ushbu fikrdan
kelib chiggan holda akademik M.Mirzaev nomli Bog‘dorchilik,
uzumchilik va vinochilik iimiy-tadgigot institutining CHarxin ilmiy-
tajriba stansiyasida (Samarqgand viloyati Pastdarg'om tumani) har
xil o'sish kuchiga ega klon payvandtaglarda istigbolli olma navlari
ko‘chatlarining morfo-biologik xususiyatlarini o‘rganish bo‘yicha
tadqiqot olib bordik.

Tadgiqotning maqgsadi. Samargand viloyatining sug‘oriladigan
o'tlogi-bo‘z tuproglari sharoitida o‘tkazilgan tajribalarda olma
ko‘chatlarini samarali ravishda yetishtirish klon payvandtaglarda
(har xil o'sish kuchiga ega) istigbolli olma navlari ko‘chatlarini
rivojlanishining morfo-biologik xususiyatlari o‘rganilgan.

MATERIALLAR VA USLUBLAR

Tadgiqotlarda o'simlikning biometrik o‘lchovlari, o‘simlik
namunalari, laboratoriya tahlillari, fenologik kuzatuvlar «Dala
tajribalari o‘tkazish uslublari», A.N. Tatarinov (1971) «Begetativ
usul bilan olma va nokni ko‘paytirish bo‘yicha uslubiy go‘llanmasi»
asosida ish olib borildi. «MeTognka nonesora oneiTa» uslubiy
go'llanmalar asosida, dala tajribalaridan olingan ma’lumotlarga
matematik-statistik ishlov berish Microsoft Excel dasturi
yordamida B.A.Dospexov (1985) uslubi asosida dispersion usulda
matematik tahlil gilingan.

NATIJALAR VA MUNOZARA

Tadgiqotda parxish novdalarning chigish migdori va sifati,
shuningdek ko‘chatlarning biometrik ko‘rsatkichlarini baholash
X.CH. Buriev va boshgalar (2014) hamda YU.B.Ryabushkin (2014)
tavsiya etgan uslub bo‘yicha amalga oshirildi. Ko‘chatlarning
parametrlarini giyoslashda amaldagi standartdan (14) foydalanildi.
Tajriba maydoni 0,6 ga. Tajriba takroriyli 3 gaytariq. Umumiy
maydon 1,8 ga.

Tadgiqot ob’ekti sifatida olmaning pakana MIX va yarim pakana
MM106 payvandtaglari, standart navlardan Ogsoy (oq), Ogsoy
(qgizil), Jonatan (Jonathan), King devid (King David), Pink ledi
(Pink Lady), Golden Delishes (Golden Delicious), Starkrimson
(Starkrimson delishes), Gala (Gala), Fudji (Fudji) va Renet
Simirenko (nazorat) xizmat qildi. Parxish usulida yetishtirilgan
payvandtaglar erta bahorda ko‘chatzorning birinchi dalasiga
erta bahorda 70x20 sm sxemada ekildi. Avgust oyining ikkinchi

yarmida payvandtaglarga istigbolli navlar kurtak payvand qilindi.
Ko‘chatzorning ikkinchi dalasida ko‘chatlarning vyillik o'sishi va
rivojlanishi dinamikada o‘rganildi. Mavsum oxirida ko‘chatlarning
rivojlanganlik darajasi (birinchi tartib ildizlar soni, ko‘chat bo'yi,
birinchi tartib yon shoxlar soni), | va ll-nav ko‘chatlarning chigishi
foizlarda hisoblandi.

Ma’lumki, respublikamizning aksariyat hududlarida
urug‘mevali o‘simliklarning ko‘chatlari parxish orqali yetishtirilgan
payvandtaglarga kurtak payvand qilish usulida yetishtiriladi.
Parxish novdalar olish uchun har bir ko‘chatchilik xo‘jaligida
parxish ona ko‘chatzor tashkil etiladi. Tegishli parvarishlash
va agrotexnika sharoitida yetishtirilganda bir ona ko‘chatdan
payvandtag naviga bog'liq ravishda 10 tadan 100 tagacha hatto
undan ham kop ildiz olgan parxish novda olish mumkin. Ushbu
ildiz olgan parxish galamchalar erta bahorda ona ko‘chatdan
ajratib olinib, ko‘chatzorning birinchi dalasida o'stiriladi. Avgust
oyining ikkinchi yarmidan boshlab ushbu o‘simliklarga standart
navlar kurtak payvand gilinadi.

Ikkinchi yil erta bahorda parxish novdalar kurtak payvandning
1-3 sm yuqorisidan butunlay kesib tashlanadi va payvandust
kurtakning rivojlanishiga imkon beriladi. [Imiy tavsiyalarga
muvofiq, ushbu maydon endi ko‘chatzorning ikkinchi dalasi deb
yuritiladi. Navdor ko‘chatlarning yillik o'sish doirasida rivojlanishini
kuzatish shuni ko‘rsatdiki, ularning bo'yi qo‘llanilgan payvandtag
turiga bog'liq ravishda farglandi. Bunda nisbatan kuchliroq o‘sish
yarim pakana MM106 payvandtagiga payvand gilingan istigbolli
navlar o‘simliklarida kuzatildi. Ko‘chatlar bo'yining farglanishi
bir payvandtag kesimida navlar bo‘yicha ham farglandi. Bunda
nazorat Renet Simirenko naviga nisbatan kuchliroq o‘sish Ogsoy
(qizil va oq), Golden Delishes, Starkrimson navlarida qayd etildi.
Nazoratga nisbatan kuchsizroq o'sgan navlar sifatida Gala va
Fudji navlarini ko‘rsatish mumkin. Qolgan navlar ko‘chatlarining
bo‘yi nazorat — Renet Simirenko naviga yaqin ko‘rsatkichlarda
bo'ldi.

Pakana MIX payvandtagiga payvand gilingan payvandust
navlar ko‘chatlarining o'sish kuchida ham yarim pakana MM106
payvandtagi kabi tendensiya kuzatildi. Ushbu payvandtagda
ham nazorat — Renet Simirenko naviga nisbatan balandroq bo‘yli
ko‘chatlar Ogsoy (qizil va oq), Golden Delishes, Starkrimson
navlarida, past bo'yli ko‘chatlar esa Gala va Fudji navlarida olindi.
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1-rasm. Har xil o‘sish kuchiga ega klon payvandtaglarda istigbolli olma navlari ko‘chatlari bo‘yining farglanishi
(I nav ko‘chatlar misolida), 2023-2026 yy
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Mavsum yakunida ko‘chatlarni gazib olish davrida (noyabr
oyi oxiri) ko‘chatlarda shakllangan ildiz tizimi, yon shoxlar soni,
ko‘chatlarning umumiy o'sish balandligi kabi ko'rsatkichlar ham
payvandtag bilan bir gatorda navlarning biologik xususiyatlariga
ko‘ra farglandi. Alohida ta’kidlash joizki, birinchi tartib yon
ildizlar soni standart navlarga u qadar bog'liq bo‘Imadi va ikkala
payvandtagda ham 5-7 dona oralig‘ida o‘zgardi.

YArim pakana MM106 payvandtagiga payvand qilingan tajriba
variantida yon shoxlar soni | nav talablariga javob beruvchi
(2,0 donadan kam emas) ko‘chatlar migdori bo'yicha nazorat
— Renet Simirenko naviga nisbatan yuqori ko‘rsatkich Ogsoy
(qgizil va oqg), Golden Delishes, Starkrimson navlarida gayd etildi.
Ushbu navlarning qariyb 89-90% ko‘chatlarida 2 donadan ortiq
yon shoxlar shakllandi. Gala va Fudji navlarida 2,0 donadan
kam bo‘lmagan standart (I nav) ko‘chatlar miqdori 86-87% dan
oshmadi. Qolgan navlarda yon shoxlar shakllanishi nazorat
varianti ko‘rsatkichida bo‘ldi.

Pakana MIX payvandtagiga payvand gilingan payvandust
navlar ko‘chatlarida ham yarim pakana MM106 payvandtagi
kabi holat kuzatildi. Ushbu payvandtagda yon shoxlar soni
| nav talablariga javob beruvchi (2,0 donadan kam emas)
ko‘chatlar migdori bo‘yicha nazorat — Renet Simirenko
naviga nisbatan yuqori ko‘rsatkich Ogsoy (qizil va oq),
Golden Delishes, Starkrimson navlarida qayd etildi. Ushbu
navlarning qariyb 88-89% ko‘chatlarida 2 donadan ortig yon
shoxlar shakllandi. Gala va Fudji navlarida 2,0 donadan kam
bo‘lImagan standart (I nav) ko‘chatlar miqdori 84,9-86,2% dan
oshmadi. Qolgan navlarda yon shoxlar shakllanishi nazorat
varianti ko‘rsatkichida bo‘ldi.

Vegetatsiya yakunida ko‘chatlarning umumiy o'sish kuchi —
ko‘chatlarning bo‘yi ham navlar bo‘yicha farglandi. Bunda yarim
pakana MM106 payvandtagiga payvand qilingan istigbolli naviar

ko‘chatlarining nazoratga nisbatan kuchlirog o‘sishi Ogsoy (qgizil
va 0q), Golden Delishes, Starkrimson navlarida kuzatildi. Ushbu
navlar ko‘chatlarining bo'yi 170,6-176,8 sm oralig‘ida o‘zgardi
(1-rasm).

Nazoratga nisbatan pastroq bo‘yli ko‘chatlar esa Gala va Fudji
navlarida olindi va ularning bo‘yi 160,7 sm dan oshmadi. Qolgan
navlar | nav ko‘chatlarining bo‘yi nazorat — Renet Simirenko
naviga yagqin ifodaga ega bo‘ldi

Rasm ma’lumotlari shuni ko‘rsatadiki, pakana MIX payvand-
tagiga payvand gilingan payvandust navlar ko‘chatlarida ham
yarim pakana MM106 payvandtagi kabi farglanish aniglandi.
Bunda ushbu klon payvandtagda | nav ko‘chatlarning nazoratga
nisbatan kuchliroq o'sishi Ogsoy (qizil va oq), Golden Delishes,
Starkrimson navlarida kuzatildi. Ushbu navlar ko‘chatlarining bo'yi
161,4-166,2 sm oralig‘ida o‘zgardi. Nazoratga nisbatan pastroq
bo‘yli ko‘chatlar esa Gala va Fudji navlarida olindi va ularning
bo‘yi 142 sm dan oshmadi. Qolgan navlar | nav ko‘chatlarining
bo‘yi nazorat — Renet Simirenko naviga yaqin ko‘rsatkichlarga
ega bo'ldi

XULOSA

Ushbu natijalarga asosan, shunday xulosaga kelish mumkinki,
olma ko‘chatlarini samarali ravishda yetishtirish uchun avgust
oyining ikkinchi yarmida payvandtaglarga istigbolli navlar kurtak
payvand gilinadi. Ko‘chatzorning ikkinchi dalasida ko‘chatlarning
yillik o'sishi va rivojlanishi dinamikada o‘rganildi. Ikkinchi yil erta
bahorda parxish novdalar kurtak payvandning 1-3 sm yuqorisidan
butunlay kesib tashlanadi va payvandust kurtakning rivojlanishiga
imkon beriladi. Bunda yarim pakana MM106 payvandtagiga
payvand gilingan istigbolli navlar ko‘chatlarining nazoratga
nisbatan kuchliroq o‘sishi Ogsoy (qizil va oq), Golden Delishes,
Starkrimson navlarida kuzatildi. Ushbu navlar ko‘chatlarining
bo'yi 170,6-176,8 sm oralig‘ida o‘zgardi.

—2023.-T. 2. —Ne. 1. - S. 45-50.

kuzatuvlar metodikasi. — T., 2014. — 64 b.

11-25.
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Annotatsiya. Ushbu maqolada O ‘zbekistonning turli hududlari uchun uzum navlarini agroiglimiy sharoitlarni hisobga
olgan holda tanlash va tavsiya etish masalasi tahlil qilindi. Ertapishar, o ‘rtapishar, xo ‘raki va kishmishbop navlarning
xo ‘jalik-biologik ko ‘rsatkichlari hamda hududiy moslashuvi umumlashtirildi. Janubiy, markaziy, vodiy va shimoliy hududlar
uchun navlarni joylashtirish bo ‘yicha tavsiyalar ishlab chiqildi. Tahlil natijalari uzum navlarini hududning tuproq-iglim
sharoitiga mos tanlash hosildorlik, mahsulot sifati va yetishtirish samaradorligini oshirishda muhim ekanligini ko ‘rsatdi.

Kalit so zlar: uzum, uzum navlari, xo ‘raki navlar, kishmishbop navlar, ertapishar navlar, hosildorlik, agroiglim, hudud

Annomauyusa. B cmamve npoananuzuposan eonpoc nodbopa u pekomeHoayuu copnoes uHozpada Ol pasnuiHuIX peau-
OHO8 Y30eKucmaua c yuemom nouseHHo-kaumamuueckux ycnosuil. O606wjeHsl xo3aticmeeHHO-6UON02UUeCKUe noKAa3amenu
parHecnenslx, cpedHechenvlx, CMon08blX U KUMULWIHBIX COPNO08, d MAKHce 0COOEHHOCMU UX pecuoHanvHol adanmayuu. Pas-
pabomawsl pekomeHOayuu no pasmew,eHuro copmos Ois I0HCHbIX, YEHMPANbHbIX, ONUHHDLIX U CEe8EPHbIX pe2uoHO08. Pesynb-
mamol aHanu3a noKaswlearom, 4mo nodbop copmos ¢ yuemom noU8eHHO-KAUMAMUUECKUX YCII08ULL Pe2UOHA UMeem 8axHcHOe
3HaueHue O NOBbIWEHUS YPOXCaliHocmu, kKauecmaa npodykyuu u a¢pexmusHocmu npousgodcmaa.

Kntouesvle cnosa: surnozpad, copma suHozpada, cmonoguvle copmd, KUWMUWHbLE COPMA, paHHecnenble copma, ypoxcali-
HOCMb, AzpOKAUMAN, PESUOH

Abstract. The article analyzes the selection and recommendation of grape varieties for different regions of Uzbekistan
considering local soil and climatic conditions. Economic and biological characteristics of early-ripening, mid-ripening, table
and seedless raisin varieties were summarized together with their regional adaptation. Recommendations for the distribution
of varieties across southern, central, valley and northern regions were developed. The analysis indicates that selecting grape
varieties according to regional soil and climatic conditions is important for improving yield, product quality and production
efficiency.

Keywords: grapes, grape varieties, table grapes, seedless raisin grapes, early-ripening varieties, yield, agroclimate, region

KIRISH

O‘zbekiston gadimiy uzumchilik hududlaridan biri bo'lib, mam-
lakatning tabiiy-iglim sharoitlari turli muddatlarda pishuvchi uzum
navlarini yetishtirish uchun qulay hisoblanadi. Uzum mevasidan
yangi holda iste’mol gilish bilan bir gatorda mayiz, sharbat, vino
va boshga gayta ishlangan mahsulotlar olinadi. Shu sababli nav-
larni magsadga va hududning agroiglimiy sharoitiga mos tanlash
uzumchilik samaradorligining muhim omillaridan biridir [1-3].

lImiy manbalarda O‘zbekiston uzum navlarining morfologik,
biologik, xo'jalik va tovar-texnologik xususiyatlari tavsiflangan.
Mahalliy navlarning xilma-xilligi, jumladan xo‘raki va kishmishbop
guruhlari, seleksiya va ishlab chigarishda muhim genetik resurs
hisoblanadi [4-6]. Zamonaviy tadqiqotlarda hosildorlik, urug‘siz-
lik, mahsulot sifati, quritishga yaroqlilik va turli stress omillariga
moslashuv kabi belgilar nav tanlashda muhim mezonlar sifatida
gayd etilgan [7-9].

Amaldagi davlat reyestri gishloq xo‘jaligi ekinlari navlari bo‘yi-
cha davlat sinovidan o‘tgan va O'zbekiston hududida foydalanish
uchun tavsiya etilgan navlar haqidagi asosiy rasmiy manbalardan
biridir [3]. 2024-yilgi reyestr rasmiy hujjat sifatida nav va duragay-
lardan foydalanish bo‘yicha yagona ma’lumotlar banki vazifasini
bajaradi [3]. Shundan kelib chigib, ushbu magolaning magsadi
O‘zbekiston hududlari uchun uzum navlarini agroiglimiy sharoitlar
asosida tavsiya etish bo‘yicha mavjud ma’lumotlarni tizimlash-
tirishdan iborat.

MATERIALLAR VA USULLAR

Tadgigot materiali sifatida O‘zbekistonda yetishtiriladigan va

maqolada keltirilgan ertapishar, o‘rtapishar, xo‘raki hamda kish-

mishbop uzum navlari hagidagi ma’lumotlar olindi. Shuningdek,
O‘zbekiston Respublikasi hududida ekish uchun tavsiya etilgan
qgishlog xofjaligi ekinlari davlat reyestri, uzum navlari bo'yicha
ampelografik va ilmiy manbalar tahlil gilindi [1-10].

Tahlilda navlarning pishish muddati, g‘ujumining shakli va
rangi, bir dona g‘ujum og‘irligi, ta’mi, hosildorligi, xo‘raki yoki
mayizbopligi hamda hududning tuprog-iglim sharoitiga mosligi
asosiy mezonlar sifatida gabul gilindi. Hududlar janubiy, markaziy,
vodiy va shimoliy guruhlarga ajratilib, mavjud ma’lumotlar tag-
goslama-tahliliy usulda umumlashtirildi. Magolada keltirilgan sonli
ko‘rsatkichlar dastlabki materialdagi ma’'lumotlar asosida berildi.

NATIJALAR VA MUHOKAMA

Ertapishar navlar vegetatsiya davri gisqa bo‘lgan hududlarda
muhim ahamiyatga ega. Chillaki navining o'rtacha dona og'irligi
1,8-2,0 g bo'lib, hosildorligi 100-120 s/ga gacha yetishi qayd
etilgan. Oq Halili navida bu ko‘rsatkich 2-2,5 g va 150-180 s/ga,
Qora Halilida esa 3-3,6 g va 200 s/ga gacha keltirilgan.

O‘rtapishar navlar tarkibida Oq kishmish va Qora kishmish
nazorat navlari sifatida ajratilgan. Oq kishmish uchun 1,1-1,4 g
atrofidagi dona og‘irligi va 180-200 s/ga, Qora kishmish uchun
2-2,3 g dona og'irligi va 250-300 s/ga hosildorlik ko‘rsatkichlari
berilgan. Sug‘diyona kishmish, Motrudiy kishmishi, Xishrau
kishmishi, Kishmish Malika va Samargand kishmishi xo‘raki va
mayizbopligi bilan ajralib turishi ko‘rsatilgan.

Adabiyotlarda kishmishbop navlarni hosildorlik va sifat ko‘rsat-
kichlari bo‘yicha baholash, shuningdek, quritish uchun xomashyo
sifatida tanlash masalalari ham o‘rganilgan. O‘zbekistonda
yetishtiriladigan urug‘siz navlarning hosildorligi va quritish usul-
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1-jadval.
O‘zbekiston hududlari bo‘yicha uzum navlarini tavsiya etish yo‘nalishlari
Hududiy guruh Tavsiya etilgan navlar Asosiy yo‘nalish
Janubiy hududlar Chillaki, Oq Halili, Qora Halili va boshqa ertapishar navlar Ertapisharlik, ichki bozor va eksport
Rizamat, Husayni, Nimrang, Oq kishmish, Qora kishmish,
Markaziy hududlar Kishmish Sug‘diyona, Kishmish Motrudiy, Kishmish Xishrau, Xo‘raki va mayizbop mahsulot
Kishmish Samargand
Vodiy va Toshkent hududlari Xo‘raki uzum navlari Yangi iste’mol va bozor talabi
. o e Qurg‘oqchilikka va mahalliy sharoitga

Shimoliy hududlar Husayni, Toifi oq, Toifi qizil st T el

J
1

lariga texnologik baho berishga garatilgan tadqiqotlarda Kishmish
gora, Kishmish oq, Kishmish Sug‘diyona, Kishmish Xishrau,
Kishmish Samargand va Kishmish Botir navlari o‘rganilgan [8].

Mahalliy navlar genetik resurs sifatida ham muhimdir.

Uzum navi:
Kishmish Motrudi

O‘zbekistondagi uzum navlari bo‘yicha ampelografik manbalarda
ko‘plab navlarning tavsifi va ularni turli uzumchilik zonalarida
foydalanish bo'yicha tavsiyalar berilgan [4].

Janubiy viloyatlar — Surxondaryo, Qashgadaryo va Buxoro
viloyatining ayrim tumanlarida ertapishar navlarni joylashtirish
ichki bozorni erta mahsulot bilan ta’minlash va eksport salohi-
yatini oshirishga xizmat qilishi mumkin. Markaziy hududlarda,
xususan Samarqgand, Jizzax va Sirdaryoda xo‘raki va kishmish-
bop navlarning keng assortimenti yetishtirish uchun muhim
hisoblanadi.

Davlat reyestrida navlar bo‘yicha ma’lumotlar ularning davlat

M sinovidan o‘tganligi va O‘zbekiston hududida foydalanish imkoni-
TR ANy e YRR R yatini belgilovchi rasmiy asoslardan biridir. Nav sinash jarayonida
TonnnnnEmmmmamEeEaEaaEE hosildorlik, o'sish davri, kasallik va zararkunandalarga chidamlilik,
turli tuprog-iglim sharoitlariga moslashuv hamda mahsulot sifati
kabi belgilar hisobga olinadi [3].

XULOSA

1. O'zbekistonning turli hududlarida uzum navlarini joylash-
tirishda pishish muddati, hosildorlik, mahsulotdan foydalanish
yo‘nalishi va tuprog-iglim sharoitiga moslashuv asosiy mezonlar
sifatida olinishi lozim.

2. Janubiy hududlarda ertapishar navlar, markaziy hududlarda
xo‘raki va kishmishbop navlarning keng assortimenti, vodiy va
Toshkent hududlarida xo‘raki navlar, shimoliy hududlarda esa
moslashuvchan navlarni tanlash bo'yicha tavsiyalar shakllantirildi.

q

W

3. Kishmishbop navlarning xo'raki iste’'mol va quritish uchun
yaroqliligini birgalikda baholash mahsulot assortimenti va igtisodiy
samaradorlikni oshirish imkonini beradi.

4. Hududlar bo‘yicha nav tavsiyalarini amaliyotga joriy etishda
Qishloq xo'jaligi vazirligining amaldagi Davlat reyestri ma’lumotlari
bilan tekshirish zarur.

1-rasm. Samarqand ilmiy-tajriba stansiyasida
yaratilgan uzum navlari.

Qishloq xo'jaligi ekinlari navlarini sinash markazi, 2024. — B. 68-70.
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YERYONG‘OQNING MAHALLIY NAV URUG‘LARINI
LABORATORIYA SHAROITIDA UNUVCHANLIGINI ANIQLASH

Yusupova Vasila To‘xtaniyozovna
Qarshi davlat texnika universiteti tayanch doktoranti
https://orcid.org/0009-0009-0024-763
Maxmudov O‘tkir Haydarovich
g.x.f.doktori., katta ilmiy xodim
Samargand davlat veterinariya meditsinasi, chorvachilik va biotexnologiyalar universitetining Toshkent filiali
https://orcid.org/0000-0001-6140-2052

Annotatsiya. Ushbu maqolada yeryong ‘oq urug ‘larining laboratoriya sharoitidagi unuvchanlik xususiyatlari o ‘rganilgan.
Tajriba davomida urug ‘larning unish energiyasi va unuvchanlik darajasi aniqlanib, ularning fiziologik holati hamda unib
chiqish qobiliyatiga baho berilgan. Olingan natijalar asosida yer yong ‘oq urug ‘larining urug ‘lik sifat ko ‘rsatkichlari tahlil

qgilingan.

Kalit so zlar: urug, unib chiqish, nav, yeryong ‘oq, ildiz uzunligi, janubiy mintaqalar, o ‘g ‘it me’yori.

Annomauus. B dannoli cmamve usyuaomes ceolicmea hpopacmaus cemsH apaxuca 8 1a6opamopHbIx ycaosusx. B xode
IKCnepuMeHma onpedenanuch IHepaus NPOPACMAHUS U YPOBEHb BCXOHCECTU CEMSH, d MAKMHCEe OYEHUBAIUCH UX (husuonozuue-
CKoe cocmosHue u chocobHocme K npopacmaruio. Ha ochose nonyuerHbix pe3ynsmamos 6oLl nposedeH ananu3 nokasamenet

Kauecmea cemsH apaxuca.

Knrouesste cnoea: cemena, npopacmatue, copm, apaxuc, OAUHA KOPHS, I0HCHbIE PE2UOHBL, HOPMA 8HECEHUS YOOOPeHULl.
Abstract. This article examines the germination properties of peanut seeds under laboratory conditions. The experiment
involved determining germination energy and the germination rate, as well as assessing the seeds’ physiological state and
germination capacity. Based on the results obtained, an analysis of peanut seed quality indicators was conducted.
Keywords: seeds, germination, variety, peanut, root length, southern regions, fertilizer application rate.

KIRISH

Bugungi kunda jahonda ozig-ovqatga bo‘lgan ehtiyojning oshib
borishi natijasida dukkakli don ekinlardan ishlab chigariladigan
mahsulotlarga bo‘lgan talabning oshib borishi hamda ushbu
ekinlarni yetishtirish, gayta ishlash, eksport gilish va aholini ushbu
mahsulotlarga bo‘lgan talabini gondirish bugungi kunning dolzarb
muammolaridan biridir. Shuningdek, dukkakli don ekinlaridan
yeryong‘oqgni asosiy ekin sifatida yetishtirish mamlakatimizda
ushbu ekinlar doniga bo‘lgan ehtiyojni qondirishga hamda
ichki bozorda ushbu mahsulot hajmini oshishiga hamda aholi
ehtiyojlarini gondirishga xizmat qiladi.

Ma’lumki, dukkakli-don ekinlarining hosildorligi va
mahsulotning sifati urug'lik sifati va unuvchanligiga bog'liqdir,
zero urug'lik bo'lajak o'simlikning biologiyasini jamlagan holda nav
xususiyatlarini o‘zida mujassamlashtirgan bo‘ladi. Shu sababdan
dehqgonchilik tarixida urug‘likning sifat belgilariga katta e’tibor
berib kelingan.

Yeryong‘oq (Arachis hypogaea) urug‘larining rangi, shakli,
hajmi, o‘lchamlari naviga bog'liq holda turlicha bo‘ladi. Urug‘ning
asosiy hayotiy omillari nafas olish hamda kimyoviy tarkibining
o‘zgarishi uni saglash va tinim davrida ham to‘xtamaydi. Urug’
to‘la yetilgan davrida uning hayotchanligi, unib chigish darajasi
normal holatga kelishi uchun yig‘ishdan keyin ma’lum davrni,
ya’ni tinim davrini o'tishi kerak. Tinim davrining o'tish muddati
o'simlik turi va ularning nav xususiyatlariga, urug‘larning
onalik o'simlikda rivojlanish va pishish hamda urug‘ning yig‘ib
olingandan so‘ng saglash sharoitiga bog‘liq. Bu davrda urug’
fiziologik hamda biokimyoviy jarayonlarni o'taydi, ular to‘la yetiladi
va unib chigish xususiyatiga ega bo‘ladi [1; 65-66 b.]

M.Amanova, D.Nurmatovalarning olib borgan tadgiqgot
natijalariga ko'ra, yeryong'oq issigsevar o‘simlik bo'lib, yeryong‘oq
urug'larini dala sharoitida harorat 15-16 S° ekilganda 13-15 kunda,
19-20 S° ekilganda 10-11 kunda hamda 25-26 S° ekilganda esa
6-8 kunda unib chigganligi aniglangan.

G'.Uzoqov, A.Azizovalarning olib borgan tadgiqotlarida esa,
Qashgadaryo viloyatining och tusli bo'z tuproglari sharoitida

yeryong‘ogq nav namunalarining unib chigishi ekish muddatlari
bo'yicha taqqoslanib o‘rganilganda 15 aprel ekish muddatda
ekilganda 12 kunda, 1 may ekish muddatda ekilganda esa 12
kunda va 15 may ekish muddatida 11-12 kunda, unib chigganligi
aniglangan.

A.C.Mixon, E.M.Evans Ba P.A.Molt ma’lumotlariga
ko'ra, tuproq harorati eng muhim omil bo‘lib hisoblanadi
va uning ta’siri urug‘larning unib chigishida, o‘simlikda
shakillanadigan hosil elementlarida hamda erta muddatlarda
pishib yetilishida yaqqgol seziladi. Agarda tuproq harorati 18
C° dan past bo‘lsa, urug‘larning unib chiqgish ko‘rsatkichlari
pasayishi kuzatiladi.

Ma’lumki, yeryong‘oq va soyaning me’yoriy o'sib rivojlanishiga
tuprog-iglim sharoiti, mineral o'g‘itlar va boshga bir gancha omillar
0‘z ta’sirini ko‘rsatadi. Bundan tashqari, takroriy yeryong‘oq
va soya ekinlarining o'sishi va rivojlanishida o‘simlik tanasida
kechadigan fiziologik va biokimyoviy jarayonlar, ularning ildiz
va havo orqali oziglanishi, umuman olganda assimilyatsiya va
dissimilyatsiya jarayonlarida ishtirok etuvchi barcha omillar ta’sir
ko‘rsatadi.

MATERIALLAR VA USLUBLAR

Tadqgiqot Qashqgadaryo viloyatida joylashgan Janubiy
dehgonchilik ilmiy-tadqiqgot institutining fiziologiya laboratoriyasi
va dala tajriba maydonlarida o‘tkazildi. Bunda yeryong‘ogning
Toshkent-122 navining unib chigish energiyasi va unuvchanlik
darajasi aniglash bo‘yicha ilmiy tadqiqotlar olib borildi. Tajribalarda
olingan natijalar urug‘larning unuvchanlikgi GOST 12038-84
bo‘yicha bajarildi.

Laboratoriya tahlillarini amalga oshirish uchun dastlab qum
elab olinib ogar suvda yaxshilab yuvildi hamda sterilizatsiya
qilindi. 1kg qumga 150 mg suv solib yaxshilab aralashtirib,
chashka petriga solindi, so'ngra 2-3 sm qalinlikda qum yoyib
qo'yildi, har bir variantda. 100 donadan yeryong‘oq urug‘larni
qum ustiga terib chiqilib, ustidan ozgina qum yoyilib termostatga
25 C° haroratga go'yildi. 4 kunda yeryong‘ogning unish kuchini,
10 va 7 kunda unuvchanlikni foiz hisobida aniglandi.
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1-jadval
Yeryong‘oq urug‘larini labarotoriya sharoitida unuvchanligini belgilash (2026-yil hisobida)
Var Ekin turlari Ekish me’yori, | Unib chiqish energiyani Unuvchanlik darajasini Unib chiqish Unuvchanlik
0 donada aniqlashgacha bo‘lgan, kun | aniqlashgacha bo‘lgan, kun | energiyasi, donada | darajasi, %
1 85 96
2 86 97
3 86 97
4 Yeryong‘oq 88 98
5 | (Toshkent 112) &Y 4 10 85 96
6 88 98
7 89 99
8 89 99
NATIJALAR VA MUNOZARA navi urug‘larining laboratoriya sharoitida yuqori unuvchanlik

Tadgiqotdan olingan ma’lumotlarga ko‘ra, yeryong‘ogning
Toshkent-112 navi urug‘larining laboratoriya sharoitidagi
unuvchanlik xususiyatlari o‘rganildi. Laboratoriyada urug' ekish
me’yori 100 dona bo‘lgan 1, 2, 3, 4, 5, 6, 7, 8-variantlarda urug'‘larni
unib chigish energiyasi 85-89 donani, unuvchanlik darajasi 96-99
% ni tashkil etib, unib chigish energiyani aniglashgagha bo‘lgan
kun 4 kunni, unuvchanlik darajasini aniglashgagha bo‘lgan kun
10 kunni tashkil etdi. Umuman, olingan natijalar Toshkent-112

gobiliyatiga ega ekanligini ko‘rsatadi.
XULOSA
Tadqiqot natijalari laboratoriya sharoitida yeryong‘oq
urug'‘larining unuvchanligi yugori ekanligini ko‘rsatdi. Qaytariglar
bo‘yicha unib chigish 96-100 % ni tashkil etdi. lldiz tizimining faol
rivojlanishi kuzatilib, ildiz uzunligi 12 sm gacha yetdi. Olingan
natijalar yeryong‘oq urug‘larining ekishga yaroqliligi va dastlabki
rivojlanish ko‘rsatkichlari yugori ekanligini ko‘rsatadi.

jurnali maxsus son [2]-son, 2022 yil 33 b.

2016. P 14-31.
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KOPAKANMNOFUCTOH PECNYBIIMKACU LUAPOUTUTA MOC
HOK (PYRUS COMMUNIS L.) ETUWUTUPULLAOA
HAB-MANBAHLOTATTNIAPHU TAHNALL

XapurepoBa Mbip3aryn CapceH6aeBHa, k.x.cb.d.4., (PhD), accucteHt
KopakanmnoFMCTOH KULLIIOK XY>Kanurii Ba arpoTEXHONOTMSNap UHCTUTYTK
https://orcid.org/0009-0008-3430-0710

Annomayua. Ywby maxonada KopaxkannorucmoHn pecnybnukacuHuHz Mypakkab mabuuli-ukaum wapoumudda HOK
6oFnapuHu Kanoatl Kunubé myrpu 8a ukmucooutl #cuxamoau ¢otidanu mawkua smuul 8a HOK YCUMAUZUHUHZ 6OMAHUK-OUO-
JI02UK XyCYCUSIMAApU, XYHCANUK axamusimu, 6yiuua uimuti-amanuti MasiyMomiap éa mascusniap KenmupuizaH.

Kanum cysnap: nok, 6ape, ypyr, nucuw myodamnapu, cucmemamuxa, Mopgonozus, 6uonozus, Xocul, ep, Has, HAMYHd,
Kyuam, waka 6epuut, Kecuut, hatisanonaui, natisaHomae, natisaHdycm.

AnHomauyusa. B cmamee npedcmasnenst HayuHO-NPaKkmuueckas uHGopmayus u pekomeHoayuu no NpasuibHoll U ¢ IKo-
HOMUYECKOLU CIMOPOHbL 2pyUlesblX cad08 8 CIOHCHBIX NPUPOOHO-KAUMamuueckux ycnosusx Pecnybnuku Kapaxkannakcman, a
makxce Gomanuueckue u GUOIOZUYECKUe XaPAKMEPUCIMUKU 2pYUledo20 pacmeHusl.

Knrouessie cnosa: zpywia, 1ucmos, ceMsiH, CpoKuU CO3pesaHue, CUCMEMAamuKd, Mopgonozus, 6Uoozus, Kylbmypd, 3ems,
copm, obpasey, caxceHel, popmuposanue, obpeska, npususka, nodeoli, npusoli.

Abstract. This article presents scientific and practical information and recommendations for the proper and economic
management of pear orchards in the challenging natural and climatic conditions of the Republic of Karakalpakstan, as well
as the botanical and biological characteristics of the pear plant.

Keywords: pear, leaves, seeds, ripening time, taxonomy, morphology, biology, culture, soil, variety, specimen, seedling,

formation, pruning, grafting, rootstock, scion.

KUPULL

KopakannofuctoH Pecnybnvkacuga CyHrrv nmnnapga o3uk-

OBKaT XaB(CU3NUIMHM TabMUHNALL opacuaa axonuHu cugatiu,

TaHHapXu 0Kopy BynMaraH MaxcynoTnapura 6ynraH aXTUEXUHN
KOHOMPULL YYyH MOC, HOKOPU XOCWIMK, 3KCnopT-60m, NYk1 Ba
TallKky 603opaa Tanat Kopy BYNraH KUALLMOK XyXKarnuri akuHna-
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PVHW 3KWLL, ep-CyB pecypcrnapuiaH sHaaa okunoHa dongana-
HUW Gopacuaa KeHr kynamnu yopa-tagdvipnap amanra owmpu-
b, MyansiH HaTwxanapra apuwmnraH. JlekuH KopakannofuctoH
pecnybnmkacu LapouTuaa HOK MEBaCWHW eTULLTMpULL BYnmnya
TafKyKoTnap eTapnum amac. Y36ekncToH Pecny6nukacuHuHr 2022-
2026 ivnnapra MymkannaHras SHr Y36eK1CTOHHNHT TapakkneT
cTpateruscuHuHr 30-makcaguaa “...akcnoptbon mMaxcynortnap
eTULLTMPULL Xamaa MeBa-cab3aBOTUMMIMKHWU PUBOXMAHTUPULL”
ycTyBOp BasudanapgaH 6upu cudpatmaa anoxupa 6enrmnab
Kynunran [1].

Hok (Pyrus communis L.) meBanu gapaxtnap opacuaa tokopu
031KaBUI KWAMATW, LUMPUH TabMW, XYLLBYANWUIK, KanTa uwnawira
Apoknunurn Ba 6o3opbonnurn Gunan axpanvbd Typagu. Y sHrm
X0onga MCTebMON KUNWHaAM, WyHUHraek wapbat, mypab6o,
KypUTUAraH mMaxcynoT, KOMNOT Ba (PyHKLMOHanN 03uK-OBKaT
MaxcyrnoTtnapu Tanépnaluaa Myxum xomaiué xmcobnaraan. Hok
meBacu Tapknbuaa kananap, opraHuk kucrnoranap, NekTuH mog-
Aanapu, MuHepan anemeHTnap sa 6uonorvk aon Gupukmanap
maBxyq 6ynunb, axonu o3vknaHuwwmnaa anoxmaa ypuH Tytagu.

Hok oyHé 6oFgopunnurnaa kaaumaaH MagaHunnawTMpunraH,
KEHT TapkanraH Ba MKTUCOAMN axaMusTy loKopuy BynraH mesanm
papaxtnapgaH 6upu xucobnaHagu. YHUHT Kenub vmkuum,
cuctemMaTvkacu, Typnap Xunma-xunnuru, Hasnap tapkubw,
naviBaHgTarnap 6unaH ysapo myHocabatu Ba Typnu Tynpok-
WKMMM WapouTnapmaa eTuwTupuLL xycycusatnapm kynnab
XOPWKMI Ba Maxannumn TagkukotTyunap TOMOHMAAH YpraHusraH.

E. H. CepoBa, O. H. Bopucosa (Kpacosa), B. B. XoaHos
(BHUCTIK, Opén waxpn) — HOK y4YyH KINOH nameaHartar
cucpatnga BHUCTIK ogamn cenekumsicn 6exunapuHUHT kuwra
Ynaamnu SHM LWaknnapuHy spatuw Ba 6axonaw 6yvnya kyn
WMNNWUK KEHT Kynamnu uwnapHu amanra owmpaunap. Ynap
TOMOHMAaH UcTukbonnu waknnap (MacanaH, 32A-1-9, 32A-1-29
Ba Bolkanap) axpartnd onuHraH, ynapHuHr yHnab maxannumn
HaBnap 6unaH Mocnurn Tekwmpunrax [6].

B. . bygarosckuit (MuaypuH FAKO / U. B. MudypuH Homuaaru
BHWWNC) —payHéra malxyp maxannuii MutT 60FA0pYMnnK
acocymcy. YHuHr onub 6oraH TagkuMKoTnapvaa acocui uwnapm
Ba ApaTtraH navieanatarnapu (b cepuscu) onma pgapaxrtura
Termwnn 6ynca-ga, y MudypuHckga spatraH unmvn makrab
ypTa MUHTaKa LWapouTuaa HOKHUHI NakaHa naviBaHaTarnapuHn
(xymnapaH, 6exn A, BA-29 Ba 6oLukanapHu) TU3UMIK ypraHuiura
acoc congm [4].

M. Y. Hamosos, K. B. AiiHakynos, M. A. Typakynos (F'ynucToH
pasnat yHmeepcutetn) XXI acpaa Cupnapé BUNOATUHWHT
KECKUH KOHTMHEHTan MKNUMWU Ba LIYpraHraH TynpoKnapuHWHE
Ofup WwapouTtnapuga 6exy HaB Ba LLAKNMAAPUHWUHT MCTUKBONMN
TypnapvHW TaHnaL, (heHonorns Ba Mocnawtmpuil 6ynnda caon
UNMUA-TaaKUKOT ulinapuHy onub 6opmokaanap [5].

MATEPUANNAP BA YCNYBNAP

lOkopuaarv gonsap6 BasvdanapaaH kenubd Ynknb, Akagemumk
M. Mup3aes Homuaarn BoFaopUNnuK, y3yMUmMnmK Ba BUHOUUIUK
UNMUA-TAOKUKOT UHCTUTYTUHUHT Kopakannok nnmui Taxpuba
cTaHumscuaa onub 6opunmokaa.

HasnapHuHr arpobuonoruk 6axocun X.Y.bypues Ba
HowkanapHuHr «MeBanu Ba pe3aBop MeBanu ycumnuknap
6unaH Taxpubanap yTkasuwaa xucobnap Ba reHonoruk Kysa-
TyBnap metogukacu» (2014) metogonorusicura MyBouK amanra
owwmpunagu [2].

KyuatnapHu akuw cxemacu 90x15 cm, 03vKnaHuLw ManaoHu
0,135 m2. Taxpubanap TYpT KaiTapukaa, xap 6up KaTapukaa
10 poHapaH akunraH 6ynunb (1,35 m?2), ymymunii katapumknap
mangoHn 5,4 m? TeHr. Taxnunnap onTuta ycumnukga onvb
G6opunagn. TagkukoTaa Kywuaaru kypcatkuyinap aHuknaHagu:
yeumnuk 6anananuru, 6yFum opanuknapm y3yHnuri, éH woxnap
COHU, YMYMUI YCULL, YCULL AaMETPW, rynnaraH kysatnap gomsu.

HATUXATNAP BA MYHO3APA

2026-2028 nnnnap AgasoMuaa ypraHunagu:

Kopakannofuctonga 6exu navBaHartar cudatuga uwna-
TUMNWLLUHUHT aCOCUIA KUANHYMIUIU— E3HWHT HOKOPU XapopaTtu
Ba TYNPOKHWHT Wypnanuwuaup. Pecnybnvka onumnapu
KYPFOKYMMAMKKA YMAamMnunuri oKkopu 6ynraH, kapboHatnu
Tynpoknapga xnopos 6unaH kacannaHmanguraHd Ba Maxanmimi
HOK HaBnapu 6unaH sxwuy mocnawaguran (adduHuTeT) 6exm
nanBaHatarnapv nwnatunagu: (bexm S1; BA-29; PG 2; PG
12, WyHWHIAEK, TYPIu MU Typyxura MaHcy® HOK Haenmapu
— Capu rysan, Ctap KpbimcoH, PaHo Ba KObunenHasi HaBnapu
vwnaTtunaau.

1-xadsan
KanamyapaH akunrad nanBaHpTarnapHUHE KypTaknapaarm
6apr coHun, 2026 1

IMaiiBanaTar Typ;aapuia 6apriap
COHH (1oHa), 2026 Hna DxHII
LE} DIRIET) cxeMacH
Bexu Nel |y 29 | PG 2 | PG 12
(s)
| 8,7 9,7 12,2 12,4 90x15
I 9,2 9,8 12,6 12,6 90x15
111 9,1 9,5 11,9 12,9 90x15
v 9,4 9,0 12,3 13,0 90x15
X 9,1 9,5 12,2 12,7

1-xapBangaH KypuHub Typubamnku, 15 anpenb KyHu onuHraH
Taxnun Hatwkanapura kypa bexu Nel Hasopart BapuaHTMaa
yptada 9,1 goHa 6apriu Tawkun atraH 6ynca, PG 2 nansaHg-
Tarmpga Hasopartra HucbataH 12,2 goHaHu Tawkumn atné 134,0%
ra tokopu 6ynran. PG 12 naviBaHgTaruga Hasopatra HucbaTaH
12,7 poHanu Tawkmn atnb 139,5% ra tokopu 6ynraH. BA 29
nameaHAarTarmaa Hasopatra HucbataH 104,3% HaTuxa KypcaTaum.
2-xadean

KanamyagaH akunraH nanBaHATarnapHUHT €H LWoxnap

COHM, 2026 un

IlaiiBanaTar Typiaapuga
€H moxuiap (1oHa), 15 anpeanb
Kaiirapuiaap 2026 cy?elglalgn
bexu Ml | vy 59 | PG2 | PG 12
(s1)
I 3.8 4,1 4,5 4,5 90x15
I 32 4,0 4,7 42 90x15
I 4,6 53 4,0 4.4 90x15
v 3,6 4.8 4.4 4,1 90x15
X 3,8 4,5 4,4 4,3

2-xapBangaH KypuHub Typnbauku, 15 anpenb KyHW onuHraH
Taxnun HaTuxanapura Kypa éH woxnap coHn bexn Ne1 Hasopat
BapvaHTuaa ypTtava 3,8 goHaHu Tawkun atraH 6ynca, M 2
nameBaHATarmaa Hasopatra HucbataH 4,4 goHaHW TaLkumn aTmo,
86,30% ra nact 6ynraH. PG 12 nanBangrarmga Hasopatra Huc-
6ataH 4,3 goHaHu Tawwkun atmb 107,5% ra tokopu 6ynraH. BA 29
nameaHAaTarmaa Hasoparra HucbataH 118,4% HaTwka kypcaTaum.
XYINOCA
LWyHpan knunub, Hok BGornapuHn Gapno aTuwAaa kyvart cu-
atn Ba akuL cxemacu bup-6upuaaH axpanmac macananap
xucobnaHagun. Cudpatnu kyyaTcus Tyfpy cxema xam camapa
6epmanamn, HOTYFPU Cxema 3ca SHT AXLIM KYYaTHUHT XaM reHe-
TUK UMKOHUATUHW TYNUK HAMOEH KunuLira TYCKUHAUK KUMagu.
KopakannofucToH Pecnybnukacu wapouTtuga Hok 6ofu Gapno
aTvwAa cepTudmKkaTnaHrand, CoFnmoMm, NnanBaHAaTarm aHuk, Unamsa
TU3VMK SXLUWM PUBOXIAHTAH KydaTtnapaaH doraanaHuLl, ki
CXEMaCUHW TyNpPOK-CyB LLIAapouT1ra MocnaLuTMpuLL, TomymnaTné
CYFOPWLLI Ba MXOTa JapaxT3opnapvHn ONANHAAH pexanallTupuL
acocui TanabnapgaH xucobnaHagu.
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Annotatsiya. Ushbu maqolada 2025-2026-yillar davomida O ‘zbekiston iglim sharoitida o ‘rma tutlarning mavsumiy
o'‘sish dinamikasi fenologik va biometrik ko ‘rsatkichlar asosida baholandi. Eng yuqori morfo-xo jalik ko ‘rsatkichlari
yozgi mavsumda qayd etilib, novdalarning o ‘rtacha uzunligi 2025-yilda 136 sm, 2026-yilda esa 143,0 sm ni tashkil etdi.
Kuzgi kech kesishdan so ‘ng novdalarning yetarlicha yog ‘ochlanmasligi natijasida 2026-yil bahorida ularning 33,5% qismi
sovuqdan zararlangan bo ‘Isa-da, o ‘simliklar yozda yuqori regeneratsiya qobiliyatini namoyon etdi. Natijalar yuqori barg
hosildorligini ta’minlash uchun kesish muddatlarini magbullashtirish, muntazam sug ‘orish va novdalarning qishgacha to ‘liq
yog ‘ochlanishiga sharoit yaratish zarurligini ko ‘rsatadi.

Kalit so ‘zlar: tut, o ‘rma tutzor, morfo-xo ‘jalik belgilar, novda, barg hosildorligi, mavsumiy o ‘sish, regeneratsiya, sovugdan
zararlanish, kesish muddati.

Aunomauus. B dannoti cmamve Ha ocHose ¢eHonozuueckux u GuomMempuueckux nokasamesneti oyeHeHd Ce30HHas Ou-
HAMUKA pOCMA HU3KOCMBONbHBIX KOPMOBbIX HACAXHCOCHUL WENKOBULbl 8 KAUMAMuueckux ycaosusx Ysbekucmaua ¢ 2025-
2026 22. Haubonee svicokue mopgonozuueckue U X035AUCMEeHHO UeHHble noKasamenu Obliu OmMeueHsl 8 JemHuli nepuoo.
Cpeduss dnuna nobezos cocmasuna 136 cm 6 2025 200y u 143,0 cm - 8 2026 200y. Hecmomps na mo, umo gecuoli 2026 200a
ecnedcmaue HedoCmamouHo20 00pesecHeHUs nobezo8 nocne no3oHell ocenHell obpesku 33,5 % ux onunbl 66110 nospexrcoe-
HO MOpO3amu, 8 JemHuti nepuod pacmeHus NPOOEMOHCMPUPOBALU BbICOKYIO pe2eHepayuoHHyto cnocobHocme. Ilonyuentole
pesynsmamst c8udemenbcmeayion o He06xo0UMOCMU ONMUMU3AYUU CPOKO8 00PE3KU, PezyNsipHO20 OPOWweHUsl U CO30aHUs yC-
J108uli 0151 NOHO20 00pesecHeHuUs N06e208 A0 HACMYNIEHUSs 3UMHEZ0 NePUodd C Yenbio 06eCneueHUs 8bICOKOU yPOHCAIHOCMU
JIUCMbEB WENKOBUYbI.

Knrouesste cnosa: wenkosuya, HusKOCM80bHble KOPMOBbLE HACAHCOEHUS WENKOBUYbL, MOPPONIoZUUECKUE U XO35UCMBEHHO
YEeHHblE NPUBHAKU, N0OE2, YPOHCALIHOCMb JIUCMbES, CE30HHBIL POCH, pe2eHepaylsl, N08pexcOeHue MOPO3aMU, CPOKU 0OPE3KUL.

Abstract. This article evaluates the seasonal growth dynamics of low-stem fodder mulberry plantations under the climatic
conditions of Uzbekistan in 2025-2026 based on phenological and biometric indicators. The highest morphological and
economically valuable traits were recorded during the summer period. The average shoot length was 136 cm in 2025
and 143.0 cm in 2026. Although 33.5% of the shoot length was damaged by frost in the spring of 2026 due to insufficient
lignification following late autumn pruning, the plants demonstrated a high regenerative capacity during the summer period.
The results indicate the necessity of optimizing pruning times, ensuring regular irrigation, and creating suitable conditions
for the complete lignification of shoots before the onset of winter in order to achieve a high mulberry leaf yield.

Keywords: mulberry, low-stem fodder mulberry plantations, morphological and economically valuable traits, shoot, leaf
yield, seasonal growth, regeneration, frost damage, pruning time.

KIRISH
Tut ipakchilikning asosiy oziga bazasi bo'lib, tut ipak qurti
lichinkalarining o'sishi, rivojlanishi va pilla mahsuldorligi bargning
migdori hamda sifatiga bevosita bog'liq. Tut ipak qurti monofag ha-
sharot bo‘lganligi sababli yugori va sifatli pilla hosili olish serhosil
tutzorlar tashkil etish hamda sifatli barg yetishtirish texnologiyala-
rini takomillashtirishni talab giladi. Tut yetishtirish xarajatlari pilla

ishlab chigarish umumiy xarajatlarining gariyb 60 foizini tashkil
etishi tutzorlarning biologik va igtisodiy samaradorligini oshirish
muhimligini ko‘rsatadi [1].

O‘rma tutzor novdalarni muayyan balandlikda muntazam
kesish va hosil bo‘lgan tut novdalari hamda barglarini ipak qurti
uchun oziqa sifatida foydalanishga asoslangan intensiv tutzor
shaklidir. Kesish uchki kurtakning o'sishdagi ustunligini susaytirib,
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yon va uyqudagi kurtaklarning rivojlanishini faollashtiradi,
novdalar soni hamda barg massasining ortishiga imkon yaratadi.
Novdalarni barglari bilan birgalikda yig‘ib olish, aynigsa ipak
qurtini novdali usulda bogishda, mehnat sarfini kamaytiruvchi
samarali omil bo'lib hisoblanadi [2]. O‘rma tutzorlarning barg
hosildorligi novdalar soni va uzunligi, novdadagi barglar soni,
barg plastinkasining o‘lchami va vazniga bog'liq bo‘lib, mazkur
belgilar ekish galinligi, kesish muddati, sug‘orish, oziglantirish va
navning biologik xususiyatlari ta’sirida shakllanadi [3].

Tut o'simligining vegetativ rivojlanishi meteorologik sharoitlar
bilan chambarchas bog'liq. Harorat novdalarning uzayishi va
yangi barglarning paydo bo'lishiga sezilarli ta’sir ko'rsatadi [4].
O‘zbekistonning keskin kontinental iglimida bahorgi gaytma
sovuglar yosh kurtak va novdalarga zarar yetkazishi, yozgi
yuqori harorat hamda namlik tangisligi esa barglarning o'sishini
cheklashi mumkin. Kuzgi kesishni kech amalga oshirish natijasida
yangi novdalar gish boshlanguniga qadar yetarli darajada
yog‘ochlanmay, past haroratga ta’sirchan bo‘lib qoladi. Sovuq
ta’sirida tut to‘gimalarining fiziologik va biokimyoviy xususiyatlari
o‘zgarishi ilmiy tadgiqotlarda ham tasdiglangan [5]; [6].

Tutning kesishdan keyingi regeneratsiyasi, mavsumiy o‘sish
dinamikasi va sovuqdan zararlanish darajasini o‘rganish o‘rma
tutzorlardan samarali foydalanishda muhim ahamiyatga ega.
O‘zbekiston sharoitida ushbu jarayonlar hamda barg hosilining
asosiy morfo-xo‘jalik ko‘rsatkichlari o‘rtasidagi bog'liglik yetarlicha
o‘rganilmagan. Shu munosabat bilan o‘rma tut o‘simliklarining
mavsumiy o‘sish va rivojlanish dinamikasini baholash, kesishdan
keyingi regeneratsiya xususiyatlarini aniglash va sovuqgdan
zararlanishning asosiy morfo-xo‘jalik belgilariga ta’sirini o‘rganish
muhim ahamiyat kasib etadi.

Materiallar va uslublar

Tajribalar 2024-2026-yillar davomida Ipakchilik ilmiy-
tadqiqot institutining Jarariq tajriba xo‘jaligiga garashli 500 m?
yer maydonida olib borildi. Tadgiqot obyekti sifatida tutning
“O‘zbekiston” navi tanlab olindi. Tut ko‘chatlari 2024-yil mart oyida
60 x 20 sm ekish sxemasi asosida, ya’'ni gator oralari 60 sm va
tup oralari 20 sm masofada ekildi. Ko‘chatlarning tutib golishi
va bir maromida rivojlanishini ta’minlash magsadida dastlabki
vegetatsiya davrida kun oralatib jami 10 marta sug‘orish hamda
3 marta mineral o'g‘itlar bilan oziglantirish ishlari amalga oshirildi.

O‘rma tutzorni shakllantirish magsadida 2025-yil bahorida
ko‘chatlarning gishdan chigish holati hamda o'sish va rivojlanish
ko‘rsatkichlari bo‘yicha fenologik kuzatuvlar olib borildi. May
oyida tut tuplari yer sathidan 2 sm balandlikda qoldirilib kesildi.
Yozgi vegetatsiya davrida tajriba maydoni 10 marta sug‘orildi
va 3 marta mineral o‘d‘itlar bilan oziglantirildi. Sentabr oyida tut
tuplari takroran yer sathidan 2 sm balandlikda goldirilib kesildi.
Kuzgi davrda sug‘orishlar soni 5 martagacha kamaytirilib, mineral
o‘g‘itlar 3 marta qgo‘llanildi.

Tadgiqotning har bir bosqichida tut ko‘chatlarining o'sishi,
rivojlanishi va morfo-xo‘jalik ko‘rsatkichlari bo'yicha olingan
migdoriy ma’lumotlar qayd etildi. Tajriba natijalari tegishli statistik
dastur yordamida qayta ishlandi va tahlil qilindi.

NATIJALAR VA MUNOZARA

Tadqiqotlar davomida o‘rma tutzorlarni tashkil etishda tut
ko'chatlarini kesish muddatlari hamda kesishdan keyingi qayta
tiklanish (regeneratsiya) qobiliyati o‘rganildi. Tut o‘simliklarining
regenerativ xususiyatlarini baholash magsadida fenologik va
biometrik kuzatuvlar olib borildi. Bunda novdalarning uzunligi,
sovuq ta’sirida zararlangan gismining uzunligi, bir tupdagi
novdalar soni, barg plastinkasining uzunligi va kengligi, barg
bandining uzunligi, shuningdek, barg plastinkasi va bargning
bandi bilan birgalikdagi og'irligi kabi ko‘rsatkichlar aniglandi
hamda tahlil qgilindi. Tadgigot davomida olingan ragamli
ma’lumotlar 1-jadvalda keltirilgan.

Jadval ma’lumotlari o‘rma tutzordagi tut o‘simliklarining
morfo-xojalik ko‘rsatkichlari vegetatsiya mavsumi, novdalarni

kesish muddati hamda yillarning meteorologik sharoitiga sezilarli
darajada bog'liq ekanligini ko‘rsatadi. O‘zbekistonning keskin
kontinental iglimida bahor nisbatan nam va o‘zgaruvchan, yoz esa
uzoq, issiq va quruqg kechadi. Shu sababli tutning yozgi o'sishi
ko‘p jihatdan sug‘orish va agrotexnik tadbirlarning oz vaqtida
bajarilishiga bog'liq bo‘ladi.

2025-yilgi bahorgi qurt bogish mavsumi aprel-may oylariga,
ipak qurtining IV-V yosh davri esa may oyining ikkinchi dekadasiga
to‘g'ri keldi. Qurtlar iste’'mol giladigan tut bargining asosiy gismi
aynan katta yosh davriga sarflanishi sababli, mazkur davrda tut
novdalarining morfo-xo‘jalik ko‘rsatkichlarini aniglash va ular
bo‘yicha tizimli kuzatuvlar olib borish zarurati yuzaga keldi. 2025-
yil bahorida novdalar 23-mayda oflchanib, 26-mayda kesildi.
Shu davrda novdalarning o‘rtacha uzunligi 115 sm ni tashkil etdi.
Bir tupda o‘rtacha 1,0 dona asosiy novda, har bir novdada esa
30 dona barg shakllandi. Barg plastinkasining kengligi 11,7 sm,
uzunligi 15,3 sm, barg bandi bilan birgalikdagi vazni 4,61 g, barg
yaprog‘ining sof vazni esa 3,86 g ni tashkil qildi.

Bahorda tuproqdagi kuzgi-qishki namlik zaxirasi va mo‘tadil
harorat novdalarning bo'yiga o'sishi uchun qulay sharoit yaratdi.
Bir tupda novdalar sonining kamligi o‘'rma tutzorlarning hali
to‘liq tuplanmaganligi yoki kesish tizimi bitta kuchli novdani
shakllantirishga yo'naltirilganligi bilan izohlanadi. Shu bilan birga,
barglarning nisbatan yirik va og'ir bolishi bahorgi barg hosilining
sifat jihatidan yuqori ekanligini ko‘rsatadi.

O‘zbekiston sharoitida takroriy qurt bogish mavsumi hududlar
kesimiga garab 5-avgust sanasidan 15-sentabrga to‘g‘ri keladi.
Shu bois 2025-yil yozgi mavsum bahorgi kesishdan keyin
shakllangan yozgi novdalar 3-sentabrda oflchandi. Novdalar
uzunligi 136 sm ga yetib, bahorgi ko‘rsatkichga nisbatan o'rtacha
21 sm yoki 18,3% ga ortishi kuzatildi. Bir tupdagi novdalar soni
5,0 dona, bir novdadagi barglar soni 38,2 dona, bir tupdagi jami
barglar soni esa 211 donani tashkil qildi. Yozgi mavsumda tut
daraxtlarning kesishdan keyingi regeneratsiya va shohlanish
gobiliyati yugori bolishi kuzatildi.

Yozda barg plastinkasining kengligi 11,4 sm, uzunligi 14,8 sm
bo'lib, bahorgi barglarga yaqin giymatlarni saglab goldi. Ammo,
bargning bandi bilan vazni 4,24 g, sof yaproq vazni 3,55 g gacha
kamayishga olib keldi. Bu yozgi yuqori harorat, havoning past
nisbiy namligi va kuchli transpiratsiya ta’sirida barglarda quruq
modda to‘planishi hamda suv migdorining o‘zgarishi bilan bog'liq
bo'lishi mumkin.

O‘zbekistonning o‘zgaruvchan iglim sharoitida o‘rma
tutzorlarni mavsumiy rivojlanishi xususiyatlari, kesishdan
keyingi regeneratsiya qobilyati hamda sovuq harorat ta’siriga
munosabatini baholash magsadida 2025-yil kuzgi qurt bogish
mavsumning 5-sentabrdagi navbatdagi kesishdan keyin
1-noyabrda o‘tkazilgan kuzgi oflchashlarda novdalar uzunligi
22,6 sm gacha kamaygani kuzatildi. Bir tupdagi novdalar soni
2,1 dona, bir novdadagi barglar soni 14,4 dona, bir tupdagi jami
barglar soni esa 23,8 donani tashkil gildi.

Barglarning kengligi 8,3 sm, uzunligi 10,4 sm, bandi bilan
vazni 2,94 g, sof yaproq vazni 2,46 g ni tashkil etdi. Kuzda kun
uzunligining qisqarishi, faol harorat yig'indisining kamayishi,
kechalar salginlashishi va o‘simliklarning tinim davriga
tayyorlanishi novda hamda barglarning rivojlanishini cheklagan.
Bundan tashqari, 5-sentabrda amalga oshirilgan kesishdan
keyin novdalarning yog‘ochlanishi uchun golgan muddat yetarli
bo‘Imagani asos bo‘lishi mumkin. Natijada kuzda shakllangan
yosh novdalar gishga to'liq tayyor holatda kirmagan bo‘lishi
mumkin. Aynan ushbu holat 2026-yil bahorida gayd etilgan sovuq
zarari bilan uzviy bog'liq.

2026-yil bahorida novdalar 19-mayda o‘lchanib, 22-mayda
kesildi. Bu davrda novdalarning umumiy uzunligi atigi 13,2
sm bo‘lgan. Shundan 4,263 sm, ya’ni 33,5% qismi sovugdan
zararlanganligi aniglandi.

Ushbu ko'rsatkich 2025-yil kuzida kech kesilgan novdalarning
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O‘rma tutzorlarning mavsumlar bo‘yicha morfo-xo‘jalik belgilari 2025-2026-yillar bo‘yicha Jadvet
Ko‘rsatkichlar Bahor mavsumi | Yoz mavsumi | Kuzmavsumi | Bahor mavsumi Yoz mavsumi
Novda kesilgan sana, kun/oy/yil 26.05.2025 - 05.09.2025 22.05.2026 -
Novdalar k°‘rsa£ﬁf}:)1}‘/’/ryii(l’%ha“gan S8, 1 23.05.2025 03.09.2025 01.11.2025 19.05.2026 07.09.2026
O'rma tutzordagi t“tSI‘I‘IOVdaSining vzunligh | 5,187 13622271 | 22641437 13,242,428 143,0421,48
Novdaning sovuq urgan qismi, sm - - - 4,263+0,263 -
Novdaning sovuq urgan gismi, % - - - 33,5 =
1 tupdagi novdalar soni, dona 1,0+0,0 542,45 2,1£1,2 1,3+0,211 4,40+1,749
1 ta novdadagi barglar soni, dona 30+5,99 38,2+11,6 14,4+6,80 8,8+1,376 47,449,479
1 tup novdadagi barglar soni, dona 30+5,99 211+48,2 23,8+14,7 16,0+4,872 191,4+107,9
Barg plastinkasining kengligi, sm 11,7£1,0 11,4+1,77 8,3+1,17 11,50+0,500 12,20+0,490
Barg plastinkasining uzunligi, sm 15,3+1,60 14,8+2,30 10,4+1,77 14,83+0,823 16,00+0,632
Bargning bandi bilan og‘irligi, g 4,61+0,19 4,24+0,13 2,94+1,26 4,39 4,43
Barg yaprog‘ining og‘irligi, g 3,86+0,12 3,55+0,11 2,46+1,88 3,68 3,71

gish boshlanguniga gadar to'liq pishib-yog‘ochlanmaganligini
ko‘rsatadi. Qishki va erta bahorgi haroratning keskin o‘zgarishi,
ilig davrdan keyin sovuq havoning gaytishi yosh novdalarning
zararlanish ehtimolini oshiradi.

Sovuq zarari natijasida bir tupdagi novdalar soni 1,3 dona,
bir novdadagi barglar soni 8,8 dona, bir tupdagi jami barglar
soni esa 16,0 dona bilan cheklandi. Ammo, barglarning kengligi
11,50 sm, uzunligi 14,83 sm, sof yaproq vazni 3,68 g bo‘ldi. Bu
o‘rma tutlarning yer ustki gismi zararlangan bo‘lsa-da, ildiz tizimi
va saglanib golgan kurtaklar hisobiga nisbatan yirik barglar hosil
gila olganini ko‘rsatadi.

Bahorgi kesishdan keyin 2026-yil yozida o‘rma tut daraxtlari
jadal regeneratsiyalangan. Novdalar uzunligi 143,0 sm ga yetib,
jadvaldagi mavsumlar orasida eng yuqori ko‘rsatkichni namoyon
etdi. Bir tupdagi novdalar soni 4,40 dona, bir novdadagi barglar
soni 47,4 dona, bir tupdagi jami barglar soni esa 191,4 dona

bo'lishi kuzatildi.

Barg plastinkasining kengligi 12,20 sm, uzunligi 16,0 sm bo'lib,
ular tadqgiqotdagi eng yirik barglar hisoblanadi. Bargning bandi
bilan vazni 4,43 g, sof yaproq vazni 3,71 g ni tashkil etdi. Bu 2026-
yil bahorida sovuqdan zararlangan daraxtlarning yozgi issiqglik,
sug‘orish va agrotexnik parvarish ta’sirida tiklanish qobiliyatini
saqglab golganligini ko‘rsatadi.

XULOSA

Ikki yillik kuzatuvlarda o‘rma tutning eng yugori morfo-xo'jalik
ko‘rsatkichlari yozgi mavsumda shakllandi. Kuzgi kech kesish
esa novdalarning gishga chidamliligini pasaytirib, keyingi bahorda
33,5% sovuq zarari yuzaga kelishiga sabab bo‘lishi mumkin.
Shuning uchun o‘rma tutzorlarning bargaror barg hosildorligini
ta’minlovchi asosiy omillar, magbul kesish muddati, muntazam
sug’‘orish va novdalarning gishga fiziologik jihatdan tayyor holda
kirishini ta’'minlashdan iborat.
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QORAQALPOG‘ISTONDA KARTOSHKA (SOLANUM TUBEROSUM
L.) YETISHTIRISHDA BIOO‘G‘ITLAR VA RESURSTEJAMKOR
TEXNOLOGIYALARNING AGROEKOLOGIK SAMARADORLIGI

Abdikadirov Abdulazim Abdijabbar uli
“Agronomiya” mutaxassisligi 2-kurs magistranti
Qoragalpog'‘iston qgishloq xo'jaligi va agrotexnologiyalar instituti

https://orcid.org/0009-0007-1367-0408

Annotatsiya. Ushbu maqolada Qoraqalpog ‘iston Respublikasining tabiiy-iglim va tuproq sharoitida kartoshka (Solanum
tuberosum L.) yetishtirishda biologik o ‘g ‘itlar va resurstejamkor agrotexnologiyalardan foydalanish samaradorligi o ‘rganilgan.
Dala tajribalari asosida bioo ‘g ‘itlarning kartoshka o ‘simligining o ‘sishi, tuganak hosil qilishi, hosildorligi va mahsulot sifatiga
ta’siri baholangan. Bioo ‘g it qo ‘llangan variantlarda nazoratga nisbatan o ‘simlik bo‘yi 8-12 %, poyalar soni 10-15 % ga
oshgan, bir tupdagi tuganaklar soni 7-8 donadan 9-11 donagacha ko ‘paygan. Hosildorlik 22-24 t/ga dan 27-32 t/ga gacha, ya’ni
nazorat ko ‘rsatkichlariga nisbatan taxminan 21-36 % ga oshgan. Tuganaklardagi kraxmal miqdori esa nazoratga nisbatan 1,5-
2,5 foiz punktga yuqori bo ‘Igan. Shuningdek, bioo ‘g ‘itlardan foydalanish tuprogning biologik faolligi va oziqa elementlarining
o ‘simliklar tomonidan o ‘zlashtirilishini yaxshilagan. Olingan natijalar bioo ‘g ‘itlarni resurstejamkor agrotexnologiyalar bilan
uyg ‘unlashtirish Qoraqalpog ‘iston sharoitida kartoshka yetishtirish samaradorligini oshirishning istigbolli agroekologik
yo ‘nalishi ekanligini ko ‘rsatdi.

Kalit so‘zlar: kartoshka, biologik o ‘g ‘itlar, biofertilizator, tuproq unumdorligi, tuproq mikrobiologik faolligi, hosildorlik,
o ‘simliklarning o ‘sishi va rivojlanishi, mineral o ‘g ‘itlar, azot, fosfor, agrotexnologiya.

Annomauyus. B cmamve usyuena spgpekmusHocmes npumeHeHus 6uonouueckux yoobpeHull u pecypcocbepezaioujux azpo-
mexnonozuli npu 8vipawusanuu kapmogens (Solanum tuberosum L.) 6 npupodHo-knumamuueckux u nouseHHwlx ycnosusx Pe-
cnybnuku Kapakannakcman. Ha ocHoee nonesvix onvimos OyeHeHo elusHue 6uonozuueckux yoobpeHull Ha pocm u paseumue
pacmenuti kapmodens, opmuposarue KiyOHell, yporcaliHocmey u Kauecmeo npooyKyuu. YCmanoeneHo, umo 8 eapuanmax c
npumeHeHuem 6uoy0obpeHuUli N0 CPABHEHUIO C KOHMPOJEM 8blcoma pacmeHull ygenuuunacs Ha 8-12 %, konuuecmeo cmebneli - Ha
10-15 %, a uucno kry6reii ha od0HoM pacmenuu 803pocno ¢ 7-8 0o 9-11 wm. Ypoxcatinocms noswicunace ¢ 22-24 do 27-32 m/
2a, umo coomeemcmeyem ygenuuexuio npumepHo Ha 21-36 % no cpasnenuio ¢ KoHmponsHeimu nokazamensmu. Codepxcanue
Kpaxmana 6 KJAyGHAX ObLI0 8bluie KOHMpPOnbHO20 3nauenus Ha 1,5-2,5 npoyenmnozo nynkma. Kpome mozo, npumenenue 6uo-
noz2udeckux yoobpeHutli chocobcmeosaio no8blueHUo GUON02UUECKOU AKMUBHOCMU NOUBbL U YIYHUEHUIO YCBOEHUS pACMEHUSMU
anemenmos numawus. IlonyueHHvle pe3ynbmamsl noKasvléaom, umo couemarue 6uonozuueckux yoobpenuli ¢ pecypcocbepeza-
IOWUMU A2POMEXHONOZUAMU A8EMCS NEPCNEKMUBHBIM A2POIKONO2UYECKUM HANPABTIEHUEM NOBbIUEHUS IhhekmusHOCMU 8bl-
pawusarus kapmodens e ycnosusx Kapaxkannakcmana.

Knioueewte cnoea: kapmocpenn, 6uonozuueckue yoobpenus, 6uoyoobperus, nnodopodue nouswl, MUKPOOUONOZUUECKAS AKMUB-
HOCMb NOUBbL, YPOHCALUHOCMb, POCM U pa3sumue pacmeHutl, MuHepaibHole yoobpeHus, azom, pochop, azpomexHonozusl.

Abstract. This article investigates the effectiveness of biological fertilizers and resource-saving agrotechnologies for potato
(Solanum tuberosum L.) cultivation under the natural, climatic, and soil conditions of the Republic of Karakalpakstan. Based on
field experiments, the effects of biological fertilizers on potato plant growth and development, tuber formation, yield, and product
quality were evaluated. The results showed that, compared with the control, the application of biofertilizers increased plant height
by 8-12% and the number of stems by 10-15%, while the number of tubers per plant increased from 7-8 to 9-11 tubers. Yield
increased from 22-24 t/ha to 27-32 t/ha, corresponding to an approximately 21-36% increase compared with the control. The
starch content of the tubers was 1,5-2,5 percentage points higher than in the control. In addition, the application of biological
fertilizers enhanced soil biological activity and improved the uptake of nutrients by plants. The findings demonstrate that
integrating biological fertilizers with resource-saving agrotechnologies is a promising agroecological approach for improving
the efficiency of potato production under the conditions of Karakalpakstan.

Keywords: potato, biological fertilizers, biofertilizers, soil fertility, soil microbiological activity, yield, plant growth and
development, mineral fertilizers, nitrogen, phosphorus, agrotechnology.

KIRISH

Kartoshka (Solanum tuberosum L.) aholi ozig-ovgat xavfsizligini
ta’minlashda muhim ahamiyatga ega bo‘lgan asosiy ekinlardan
biridir. Aholi sonining ortishi va ozig-ovqgat mahsulotlariga bo‘lgan
talabning kengayishi sharoitida kartoshka hosildorligini oshirish,
mahsulot sifatini yaxshilash hamda resurslardan samarali
foydalanishga asoslangan agrotexnologiyalarni joriy etish dolzarb
masalalardan hisoblanadi. [2; 344-b.]

O'zbekistonda kartoshkachilikni rivojlantirish va ishlab
chigarish samaradorligini oshirish davlat siyosatining muhim
yo‘nalishlaridan biridir. O‘zbekiston Respublikasi Prezidentining
2020-yil 6-maydagi PQ-4704-son “Respublikada kartoshka

yetishtirishni kengaytirish va urug‘chiligini yanada rivojlantirish
chora-tadbirlari to‘g'risida”gi qarorida kartoshka yetishtirish
hajmini oshirish, zamonaviy agrotexnologiyalarni joriy etish,
innovatsion yechimlardan foydalanish va iim-fan yutuglarini ishlab
chiqarishga keng tatbiq etish vazifalari belgilangan. [10; 336-b.]

Qoraqalpog'iston Respublikasining o'ziga xos agroekologik
sharoiti, jumladan, keskin kontinental iglim, yozgi yuqori harorat,
yog‘ingarchilikning kamligi, sug‘orish suvlarining cheklanganligi
hamda ayrim tuproqlarda unumdorlikning pastligi kartoshka
yetishtirishda qo‘shimcha agrotexnik yondashuvlarni talab
etadi. Aynigsa, mineral oziglanish bilan bir qatorda tuprogning
biologik faolligini yaxshilash va o'simliklarning oziga elementlarini
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o‘zlashtirish samaradorligini oshirish muhim ahamiyat kasb etadi.

So‘nggi yillarda biologik o‘g‘itlardan foydalanish tuproq
unumdorligini saglash, mikrobiologik jarayonlarni faollashtirish va
qgishlog xo'jaligi ekinlarining hosildorligini oshirishga yo‘naltirilgan
istigbolli agrotexnologik yondashuvlardan biri sifatida garalmoqda.
Birog Qoragalpog‘istonning mahalliy tuprog-iglim sharoitida
biologik o'gitlarning kartoshka o'simligining o'sishi, rivojlanishi
va hosildorligiga kompleks ta’siri yetarlicha aniglashtiriimagan.

Yurtimizda ertangi kartoshka asosan fevral oyining oxiri mart
oyining boshlarida ekiladi. Kechki kartoshka esa, may oyining
oxirlari iyun oyining boshlarida ekiladi. Kartoshkani ekishdan
avval yer ekishga tayyorlanadi. Katta maydonlarga ekilganda
yerni haydashdan oldin mahalliy o‘g‘it (chirigan go‘ng) amofost,
ammiak selitra, superfosfat kabilarni sepiladi. Yer haydalib
tayyorlangandan so'ng, urug‘ni ekish mumkin bo‘ladi. [10; 336-b.].

Namlik o‘ta darajada yugori ham, o'ta kam ham bo‘imasligi ke-
rak. Katta maydonlarga ekilganda maxsus mashinalarda ekiladi.
Kichik maydonlarga, tomorqalarga, yosh bog‘lar orasiga ekilganda
ekish muddatlariga qarab gatorlab yoki kvadrat uyalab ekiladi.
Qatorlab ekilganda gator orasini 60-70 sm dan qilib ekiladi. Qator
o‘rnini rejalab (chizib) olingandan keyin, ketmon yoki belkurak
bilan 8-10 sm chuqurlikda o‘yib, uyalar o‘rnini ochib chigiladi.

Agar yer o'g‘ittanmagan bo‘lsa, har bir uyaga 400-500 gram
chirigan go‘ng, superfosfat va amiak selitra kabi o‘g‘itlardan
tuproqqga aralashtirib solinadi. Bunda bir uyaga bir dona urug’
ekiladi. Kvadrat uyalab ekilganda esa, bir uyaga ikki donadan
urug‘ ekish mumkin. Yerdagi namlik va ob-havo normal holatda
bo‘lganda ekilgan kartoshka 2-3 hafta oralig‘ida chigadi. Urug‘lar
hali chigib ulgurmasidan yomg‘ir natijasida yer gatgalog bo'lib
golganda yerni haskash bilan yumshatish kerak bo‘ladi. Bu orqgali
ekilgan urug* tuproq ostida siqgilib golmaydi [5; 210-b.].

Kartoshka ekinlari tuganaklar orqali vegetativ yo'l bilan
ko‘paytiriladi, bu esa kasalliklardan xoli ekish materiallarining
mavjudligini ta’minlaydi. Urug‘chilikka mikrotuganaklar va
minituganaklar joriy etilishi kartoshka yetishtirish sohasida
ingilobiy o‘zgarishlarni keltirib chigardi. [8; 9; 554-565-b.].

MATERIALLAR VA USLUBLAR

Tadqigotlar 2025-yilda Qoraqalpog‘iston gishlog xofjaligi
va agrotexnologiyalar institutining tajriba maydonlarida dala
sharoitida olib borildi. Dala tajribalari kartoshka yetishtirishning
agrotexnik talablari hamda umumiy tajriba o‘tkazish tamoyillariga
muvofiq tashkil etildi. Tadgigotlarni o‘tkazishda “Dala tajribasini
o‘tkazish uslublari” [3; 145-b.], “Sabzavotchilik, polizchilik va
kartoshkachilikda tajribalar o‘tkazish metodikasi” [1; 181-185-
b.], “Sabzavot, poliz va kartoshka ekinlarida tajribalar o‘tkazish
uslubi” [6; 264-b.] hamda kartoshka seleksiyasi bo'yicha uslubiy
ko‘rsatmalardan foydalanildi.

NATIJALAR VA MUNOZARA

2025-yilda Qoraqalpog‘iston Respublikasining sug‘oriladigan
tuproglari sharoitida olib borilgan dala tajribalari natijasida
bioo‘g‘itlardan foydalanish kartoshka o'simligining o'sishi,
rivojlanishi, tuganak hosil gilishi va hosildorligiga ijobiy
ta’sir ko‘rsatishi aniglandi. Tajriba natijalariga ko‘ra, biologik
o‘g‘itlar qo‘llangan variantlarda kartoshka o‘simliklarining
unib chigishi va dastlabki rivojlanishi nazorat variantiga
nisbatan yuqori bo‘ldi. Mikroorganizmlar tuproqdagi organik
moddalarning parchalanishini jadallashtirib, o'simliklarning ildiz
tizimi rivojlanishini kuchaytirdi. Natijada o'simliklarning vegetativ
massasi va barg yuzasi ortdi. [3; 145-b.].

Bioo'g'itlar go'llanilgan variantlarda o‘simliklarning vegetativ

massasi va barg yuzasi yaxshi shakllandi. O'simlik bo'yining
8-12 % ga, poya sonining esa 10-15 % ga ortishi fotosintetik
faoliyatning yaxshilanishi va tuganak hosil bo'lish jarayonining
faol kechganligini ko'rsatdi. [1; 181-185-b.],

Qoragalpog'‘iston sharoitida suv resurslaridan samarali foy-
dalanish muhim agroekologik ko‘rsatkich hisoblanadi. Bioo'g'it-
lardan foydalanish ildiz tizimining rivojlanishini rag'batlantirib,
o‘simliklarning tuproq namligidan samarali foydalanish imkoni-
yatini oshirdi. Bioo‘g‘itlarni resurstejamkor agrotexnik tadbirlar
bilan birgalikda go‘llash suv va oziqa resurslaridan foydalanish
samaradorligini oshirish uchun qulay sharoit yaratdi.

Tuganaklarning shakllanish davrida ham tajriba variantlari
o‘rtasida aniq farq kuzatildi. Nazorat variantida bir tupdagi
tuganaklar soni 7-8 donani tashkil etgan bo‘lsa, bioo‘git
go‘llangan variantlarda 9-11 donagacha yetdi. Tuganaklar
sonining ortishi bilan bir gatorda ularning o‘rtacha massasi va
yirik tuganaklar ulushi ham oshdi.

Hosildorlik natijalari bioo‘g‘itlarning samaradorligini yanada
yaqqol ko‘rsatdi. Nazorat variantida hosildorlik 22—24 t/ga bo‘lgan
bo'lsa, bioo‘g'it go‘llangan variantlarda 27-32 t/ga ni tashkil etdi.
Demak, hosildorlikdagi go‘shimcha 5-8 t/ga ni tashkil etib, nisbiy
hisobda hosildorlikning taxminan 21-36 % ga oshgani kuzatildi.

[6; 264-b.]
Tuganaklarning sifat ko‘rsatkichlari bo‘yicha ham ijobiy
1-jadval
Bioo‘g‘it
Ko‘rsatkich Nazorat | qo‘llangan O¢zgarish
variant
O‘simlik bo‘yi 100 % 108-112 % +8-12 %
Poya soni 100 % 110-115 % +10-15 %
Bir tupdagi tuganaklar 7.8 911 +2-3 dona
soni, dona
Hosildorlik, t/ga 22-24 27-32 +5-8 t/ga
Kraxmal miqdori — — +1,5-2,5 %

natijalar olindi. Bioo‘g‘itlar go‘llanilgan variantlarda kraxmal
migdori nazoratga nisbatan 1,5-2,5 % ga yuqori bo‘ldi. Bu natija
bioo‘g‘itlarning nafaqgat hosil migdoriga, balki mahsulotning
ozigaviy va texnologik sifatiga ham ijobiy ta’sir ko‘rsatganligini
ko'rsatadi. Hosildorlik ko‘rsatkichlari: Nazorat variantida hosildorlik
22-24 t/ga ni tashkil etgan bo‘lsa, biologik o‘g'it go‘llanilgan
maydonlarda bu ko'rsatkich 27-32 t/ga ga yetdi. Shuningdek,
tuganaklardagi kraxmal migdori 1,5-2,5% ga oshdi.
XULOSA

Nazorat variantiga nisbatan bioo‘g‘it qo‘llangan variantlarda
o‘simlik bo'yi 8-12 %, poyalar soni esa 10-15 % ga oshgan.
Nazorat variantida bir tupdagi tuganaklar soni 7-8 donani tashkil
etgan bo‘lsa, bioo'git qo‘llangan variantlarda ushbu ko‘rsatkich
9-11 donagacha yetgan. Demak, bioo‘'g‘it qo‘llash natijasida bir
tupdagi tuganaklar soni 2-3 donaga oshgan. Nazorat variantida
hosildorlik 22-24 t/ga bo‘lgan bo‘lsa, bioo‘g‘it qo‘llangan
variantlarda 27-32 t/ga gacha oshgan. Ya'ni hosildorlikdagi
mutlaq farq 5-8 t/ga ni tashkil etgan. Bu ko‘rsatkich bioo‘g‘itlardan
foydalanish nafagat vegetativ o‘sishni kuchaytirganini, balki
hosil elementlarining shakllanishi va mahsuldorlikning ortishiga
ham ijobiy ta’sir ko‘rsatganini ko‘rsatadi. Bioo‘g‘it qo‘llangan
variantlarda kartoshka tuganaklaridagi kraxmal miqdori nazoratga
nisbatan 1,5-2,5 % ga oshgan. Bu natija o'simlikning oziglanish
sharoiti yaxshilanganda fotosintez mahsulotlarining tuganaklarda
to‘planishi uchun qulay sharoit yuzaga kelganini ko‘rsatadi.

2005y. 34 b.
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E30A AHIN KOBNAB OJIMHIAH KAPTOLUKA PAHOME HABMU
TYTAHAKINAPU SKUNTAHOA BUOMNPENAPATIAPHUHT
XOCUNAOPIUKKA TABCUPU

AnmyponoB A6ayfaHu AkTamoBUY
KWLLINOK Xyxanuru cpaHnapu gokTopu, npodeccop
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Hypmypopaos [lycmypopn 3nmypoga yfnu,
aCCUCTEHT
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CamapkaHa faBnat BeTepuHapusi MeAMLUMHACK, YopBauunuk Ba BuoTexHonormsinap yH1uBepcuTeTu

Annomayua. Tadkuxomnapda kapmowikawuxz Panome nagunu in vitro wapoumuda emuwimupunzan COFI0M MUHUNY-
2aHaxkaapuHu spmauzu myodamoa 3Kub onuH2aH XOCUIHU UKKU XOCWLIU IKUH cupamuda napsapuwinauidoa 6uonozux ¢aon
npenapamnap (Buodykc, 3epebpa Azpo eéa Buozpand) ycye daspuda (wonanaw éa zyinawi ¢asanrapuda) mypau myoddam éa
mewsépnapda Kyananunzav. buozpand 6uonpenapamunu ycys daspuda 1000-1200 mn/za mesépda Kyaiaw 3Hz I0KOpU cama-
pa Gepean. E3seu ukku xocunnu sxunda sca xocundopnux 24,8 m/za nu mawkun amub, nasopamea nucéaman 5,4 m/za éxu
(21,7%) Kywumua xocun onuHou.

Kanum cysnap: xapmouwika, ukku xocuniu skum, 6uonpenapamaap, Buodykc, 3epebpa Azpo,, Buozpano, ycuuiu éa pugoac-
Januu, Maxcynoopauk, xocundopauk, Panome nasu.

Annomauusa. B ucciedosanusx npu sosdenvisanuu kapmocpens copma Panome 8 kauecmee 08yypocatina Kynbmypbl u3-
yuanace npodyKmueHOCMb ypoxcas, NOTy4eHHO020 Npu paxHell nocadke 300po8biX MUHU-KTYOHEll, 8bIPAUEHHBIX 8 YCTI0BUSX
in vitro. B nepuod gezemayuu kapmocpens, 8 uacmuocmu 6 ¢pasvl GymoHU3ayuu u ysemeuus, NpUMeHsu 6uoio2uuecku ax-
mueHvle npenapamst (buodykc, 3epebpa Azpo u buozpand) e pasnuuneie cpoku u 8 pasusix dozax. Haubonvuiyio acppexmus-
Hocmb obecneuunio npumeHeHue 6uonpenapama buozpand 8 nepuod sezemayuu 6 dose 1000~ 1200 mn/za. IIpu evipawjusanuu
Jemueli 08Yypoxcatina Kyabmypsl ypoxcatinocms cocmasuna 24,8 m/za, umo obecneuuno nonyueHue 0OnOaHUMENbHO20 ypo-
acas e pasmepe 5,4 m/za, unu 21,7 %, no cpagHenuro ¢ KOHMpPONbHbIM BAPUAHINOM.

Knrwouessle cnoea: xkapmodenn, dgyypoxcaiinas kynomypa, Guonpenapamet, buodykc, 3epebpa Azpo u Buozpand, pocm u
passumusi, NPoOYKMueHocms, ypoxcatinocms, copm Panowme.

Abstract. In the studies, healthy mini-tubers of the potato variety Ranome, propagated in vitro, were planted at an early
date, and the resulting crop was cultivated as a double-crop system. Biological active preparations (Biodux, Zerebra Agro, and
Biogrand) were applied during the growing season, particularly at the budding and flowering stages, at different application
times and rates. The application of the Biogrand biopreparation at a rate of 1,000-1,200 mL/ha during the growing season
demonstrated the highest efficacy. In the summer double-cropping system, the yield reached 24.8 t/ha, resulting in an
additional yield of 5.4 t/ha, or 21.7%, compared with the control.

Keywords: potato, double-cropping system, biological preparations, Biodux, Zerebra Agro, Biogrand, growth and
development, productivity, yield, Ranome variety.

KUPULL
XaxoHga axonUHUHT TypMyLl AapaxacuHu ownd Gopu-
iy, Gapya coxanapra GOFMUK xonaa UHTErpaLusicu KeHranmé
B6opmokaa. AXONMUHM KyHAanuK MCTebMON ToBapnap TabMUHO-

Taa cudaTnu 031K-OBKaT, SKOSOMMK To3a MaxcynoTnap eTuL-
TUPWLL, KWLLIIOK XY>Kanuruaaskonorwmk To3a 6uonoruk gaon
GuonpeHnapaTnapHu Kynnaw opkan YCUMAUKIapHU YCuLLIK,
PUBOXMNaHULLIMHK BaolKapuLl, NPUBOPAMAa MaxCynaopnuk Ba
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cndaTnm XoCUNZoprMMKKa 3pULLKLL aiHMKCa KapTOLUKaYMIIMK
non3ap6 xucobnaHagu. ByryHrv KyHaa xankapo AexKoHunnmkaa
XOCUNZOPNUK ypTaya 23-24 ToHHaHW, MaMnakaTuMmaaa aca 24-
26 TOHHAHW, UIFOP MXTUCOCHALLUTUPUNTaH Knactepnapga 38-40
T/ra TallKun 3TMOKAA.

KennHrn nunnapna 6uotexHonorus nabapatopusnapuaa
eTUWTUMPUNAETraH KapToLllka HaBnapy MUHUTYraHaknapuaaH
3pTaHru, KeYKM, MKKM XOCWUMNIM 3KMH cudpatiaa ycTmpui arpo-
TEXHOMOrUANAPUHM ULLINA6t YMKULL XXUXATNapUHW UNMUA-amanuin
acocnall 3apypaTv MaBxXys.

Ypomosa W.MN. CyntaHosa J1.P,, Oeatopa U.C (2016) mabny-
moTnapvaa 6uonoruk daon npenapatnap (puToxuT, putocno-
pvH M) yCUMIMKNapHn MMMYH TuaumMura uxkobuii Tabeup atuo,
KacannaHuLWMHW ONAMHM onuLura, Mykobun ycnb, puBoXnaHuLL
3Basura, xocungopnuk 25,8-28,7 1/ra (nonuanapga 20,9 T/ra)
apuwmnarat [1].

Mpodeccop E.B.3acopuHa (2017) KapToLukaHuHr Yaaya Ha-
Buga “MpodpacTuH’, “Monuctur” 6ronpenapatnapuHn yrutnaLy
Ba CyFOpULL pexumnapura 6ofFnvK xonga KynnatiHu TaBcus 3TraH
[7]. Kopa Tynpok MUHTakacuga Tynpok KarMHAUIMHW LoHanaLw
Ba rynnawpa YOHC ra Hucbarar 60-65%aa ywnab N,,..P,.0.K,
mebépuga yrutnab [MpodacTuH 2-3 n/T akuW onguaaH Tyra-
HakHW nwnab MonucTuH npenapaTtnapvHW ycys faepuga 2 n/
ra 6up mapTa vwnatunraHga kylwumya uonpenapar xucobura
8,5 T/ra, cyropuwu xucobura 4,6 T/r Ba yFut xucobura 17,4 T/ra,
KOMMIeKC cyropuLL+yFuTnail+ Guonpenapatnap xucobura 30,5
T/ra XOCUNZOPIMKKA 3pULLINITaH.

CamapkaHa BunoATM wapouTtupa in-vitroga
COfnoMnalITUpunraH kaptowka PaHoMe HaBW MUHUTYyraHa-
KnapuHu apTa 6axopha SKWLW onauAaH TyraHaknapHu WULYm
3apuUTMajaH ulnawl, ycys AaBpy LLOHanNaLl Ba rynnawl gaspna-
pvaa vwnab akopu Ba cudatny Xocun onuod, eTUTUpUraH
XOCWUIMHW TyraHaknapuHu €3aa yCTUpyBYM CTUMynsiTopnap Ba
dyHrMumManap apanawmacvaa uwnab, HuwnaTtmo, akunraHgaH
KeWinH YCyB [aBpu LUOHanaw Ba rynnaw casanapvaa 6aproaH
03UKNaHTUpMW cudpatnaa Guonoruk aon broaykc, 3epebpa
Arpo Ba buorpaHg 6ronpenapatnapHu Typnv MebEp Ba MyaaaT-
napga kynnawl TEXHONOrMscn uwnad YvkuiMaraH.

TagkukoTnap Makcaauw: 3apadLwoH Boauicu wapouTuaa
COFNOMIALITUPUITTaH KapToLlka PaHoMe HaBu €3aa sHrv KoBrnab
ONUHraH TyraHaknapv 6unaH akunraHa ycuium, puBoXnaHuLLIW,
Maxcynaopnuri Ba xocungopnurura 6uonoruk gaon mogaanap-
HW Typnapwu, Kynnaw Mygaatnapu, mebépnap Taberpy aHuknatw
Ba mwnab ynkapuwra TaBcusinap bepuiaaH noopar.

TagkukoTnapga UKKM XOCWUMnU 3KMH cudpatmaa yetupuo,
TyraHaknapwv ycyB gaBpuia LoHanauw, rynnaw dgasanapu
bownaHvwmnaa Typnyu mebepnapaa kynnab ycuium, puBoxna-
HULLIW, XOCWUIMHW LaKNaHUWM, Maxcynaopnvk Kypcatruinapu,
XOCUNOOPNVK Ba TyraHaknapHW YpyFrvk cudatnapuHm ypraHumi
xamza mwnab yukyunra TaBcusnap TanépnaluaaH nbopar.

TapkukoT 06bekTn: KapToLukaHuHr ypTa apTa nuwap PaHome
HaBWHWHT €31a sSiHM MKkoBnab onuHraH TyraHaknapu, buopgykc,
3epebpa Arpo, brorpaHa 6uonpenapatnapm.

MATEPUATIIAP BA YCITYBIAP

Tapkukotnap Poccusa Kaptowkauunuk xyxanurn UTU
(1967, 1989), BytyH Poccus yeumwyHocnuk UTU (1984, 1986),
V36ekncToH Pecrybnnkaci KULWINoK Xy»xanur BasuprnrmHuHL
(1983, 1989, 1990) nana TaxxpubanapuHM YTKA3NLL, SKULL, IKUHHM
napBapwLL KUIULL, XOCUITHW RNFULL, xucobnall Ba Tax/ni KAnuLL
yMyMKabyn KunvHras Taptubaa, €3aa SHrv KoBnaHraH TyraHakna-
PVHU KaiiTa 3KuLLA@ YCTUPYBYM CTUMYNATOpNap Ba yHrumanap
apanawmacuga vwnaw (T. OcToHakynoB 6yinya) MabnymoTnu
KaiTa mwinatl KomniTep AacTyprnapuaaH donaanaHungu.

Tapkvkotnap CamapkaHnz BunosTy Tannok Tymanu “Cab3asor,
nonu3 aknHnapu Ba kaprowkadmnuk UTUHuHr CamapkaHa Tax-
puba ctaHumsicn wapoutnaa 2023-2025 wwnnappa yTkasungu.

Tynpokgaru YTnoku, KyMoK, CU30T cyBfnapu 5-6 metpaa xow-

naiuraH, €3m UCCUK, Lamorl, rapMcen Ky3aTunaau, xapopar 1on
ovnga yprava 27-29 °C, saHBap ovunga yprada +1 -2.

Taxpubaza kapToLKaHWHI PaHoOMe HaBUHWMHI TyraHaknapu
Typnu 6uonpenapatnap (buogykc, 3epebpa Asro, brorpaHz)
HW Typnu MyaaaTtnapga (LWoHanaw Ba rynnaw bownaHnwumnaa)
Typnu mevépnapga (Buogykc 1000+1300 mn/ra + 1200+1300
mn/ra) 3epebpa Arpo 200-300mn/ra+250+300mn/ra, BrorpaHg
1000+1200mn/ra) kynnaHUnmnG YCUMIMKNApHU YCULLK, PUBOX-
NaHULLIN, MaxCynaopruri, XoCunaopnvk xamaa TyraHaknapHu
ncTebMon cudatnapura Tabeupu ypraHunan. TyraHaknap ésru
Myaaataa 2-3 nion kyHnapu 70x17 cm cxemaga akungu. densHka
MangoHu 112m? xucob mangoHun 56 m2.

HATWXAIAP BA MYHO3APA

TagkukoTnapga €3na SHrM KoBMaHraH TyraHaknapHu
YCTPYBYU CTUMYMATOP Ba (PyHrMumanap apanawimacuaa ul-
nab akvngu. TagkukoTnapga €3rv Myafatha sHru KoBraHraH
TyraHaknap bunaH akunraH KkapToLuka yeumnuknapuga uonpe-
napatnapHUHI U3VoNorvK Ba Maxcynaopnvk Kypcatkuinapura
TabCUpK anoxmaa axamusTra ara 6ynraHnuri kysatungu. Earum
SKULL LIAPOUTUAA OKOPU XapopaT, XaBo HaMIUIMHUHE NacTiur
Ba TyNpok4a HaMm TaHKUCIUIM yCUMMUKNapaa Kyynu cTpecc
X0naTuHu to3ara kenTtupagu. byHaan wapowtaa 6uonoruk chaon
npenapatnapHu Kynnatw YCUMIVKNapHUHT TallKu MyXUT OMuIT-
napwura HucbaTtaH YMaamuIMIMHU OLUMpULLAA MyXMM axaMusT
kach atan. AWHukca, bruorpaHg Grvonpenapati KynnaHunraH
BapvaHTnapza yCUMIMKNapHUHT (oU3nonoruk haonimri iokopu
CakaHraHnur1 Ba yCuLl apaéHnapw xagan KeuraHnuru kang
ATUNAMN.

Buonpenapatnap Tabcupuza yeuMmnuknapHuHr 6apr annapa-
TU XM PUBOXIAHrAHNNM XaM OKOPY XOCWUN LaknnaHuwmnga
MyXUM axamusTra ara 6ynam. bapr caTXMHUHT KeHranmwmy Ha-
Txacuaa OTOCUHTE3 MHTEHCUBMMUIM OPTMO, ycumnvknapaa
OpraHuk mogzanap CUMHTe3u kydvauraH. by aca TyraHaknapHuHr
LIaKNNaHUWM Ba YNapHUHT AMpUKnawmwmnra mwkobmmn tabeup
KypcatraH. AnHukca, buorpaHg npenapaTtv KynnaHunraH sa-
pvaHTnapga 6aprnapHuHr M3nonoruk aonnuru y3okpok
caknaHraHnurn cababnu goTocuHTE3 XXapaéHUHWUHT SAaBOMUIA-
N1 1OKopY BYNraHnuri Kkang sTunau.

Taxpuba BapuaHTnapvaa ronpenaparnapHUHT KyniaHUInLwm
YCUMMMKNAPHUHT CTPECC OMUMapra HucbartaH 6apkapopnmruHm
XaM OLLMpraHnum1 aHnknanau. Earu tokopy xapopar wapoutuaa
HasopaT BapuaHTuga U3nONoruK xapaéHnap HucbaTaH cy-
caviraH 6ynca, Guonpenapatnap KynnaHunraH BapuaHtnapaa
YCUMIUKINAPHWHT YCULLK Ba pUBOXKNaHULLIM Bapkapop keudraH. by
XOnaT afHMKCa MKKM XOCUIIM KapTOLLKaYUIIMK TUSUMULA MYXUM
axamusiTra ara 6ynmo, oKopu xapopar LiapouT1aa xam KyLummya
XOCUIT ONULL UMKOHMHYM BepraH.

TagkukoTnapga BMpYC Kacannuknapv 6unaH 3apapnaHui
Japaxacu xam Ky3atunmb, buonpenaparnap KynnaHunras sapu-
aHTMNap4a kacannaHuw gapaxacy nacauraHnuri kang aTungu.
By xonat 6uonoruk caon npenapaTtnapHUHT YCUMIIMK UMMYH
TU3UMUHK hbaonnawTupuium 6unaH nsoxnaHaan. AnHukca,
BuorpaHg npenapaTtu KynnaHwnraH BapvaHTnapga Bupyc
Kacannuknapu éunaH sapapnaHull gapaxacu HucbaTaH kam
6ynraHnurn KysaTmunau.

OnwuHraH HaTwxanap acocumga anTu MyMKUHKW, Guono-
rvk chaon npenapatnapHu kynnaw tokopu arpobuonoruk Ba
NKTUCOAMIN cCaMapagopivkHn TabMuHnanan. AHukca, buorpang
npenapaTvHM 3K1LL onamaaH Ba ycyB JaBpuia Kynnail iokopu
Ba cmaTnm Xxocun onuLL UMKOHWHM 6epunb, Maskyp npenapartHu
CamapkaHg BUIOATU XxaMaa yHra yxwiawl TYNpoK-MKNuM Lua-
pouTnaa KapTolka eTULITUPULL TEXHOMOTMSICUIa KOPUA STULL
Makcazra MyBodvK SKaHMUMMHK KypcaTau.

Earv Myaaataa s koBnaHraH TyraHaknap 6unaH akunraHaa
6ronpenapatnap Typw 6yinya buorpaHg, kynnaw meépm 6ynmya
Buorpang 1000-1200 mn/ra, Buogykc 1200+1300 mn/ra, 3epebpa
Arpo 250-300mn/ra 6ynu6, kynnaw myaaatnapu 6yinya LoHa-
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1-xadearn

Esrn mypnatoa siHrm koBnaHraH TyraHaknapy 6MnaH akunraH Kaptowka PaHome HaBu Mmaxcyngopnuru, 2023-2025 i

Kynam myaaatiapu MaxcyJagopJauru, 6up Tynaa
" . Tyranak- | Tyranak-
T/ Taxpuba Ilonanam Tynnam yprata | ypratua TyraHakjap | ypraya JapHH jgapuu | ToBap-
P BAPHAHTJIAPH | (OILIAHWINHU | OOLUIAHMIIN WIS ) - adaK XOCW/IM, |TyraHakjap | ypraya | KYpHHMM | JIMIH,
Ba3HH, | Ba3HH, A
AaBpHAA JAaBpHAA rpamMm COHH, IOHA | Ba3HH, JINTH, %
rpaMM | rpamMm e Bat
1 Hasopar - 16,1 223,0 358,6 4,5 79,9 9 88,0
2 1000 mir/ra 17,0 245,1 361,2 4,5 80,2 9 91,5
3 buomyke 1200 mo/ra | 1200 mi/ra 17,1 250,2 370,4 4,5 81,4 9 92,2
4 1300 mi/ra | 1300 mi/ra 17,3 260,4 375,2 4.4 86,0 9 92,3
5 200 mi /ra 18,3 225,6 345,9 42 82,3 9 92,5
6 | FPEPPAAO 7950 wnfra | 250wn/ra | 183 | 2354 | 3542 4.1 845 9 92,0
7 300 mit /ra | 300 mi /ra 19,0 245,7 378,3 4.4 84,6 9 93,5
8 1000 mu1 /ra 20,1 235,8 398,1 43 91,2 9 94,1
9 BHS;?;’;@ 1000 wn/ra | 1000 wn/ra | 202 | 2564 | 4256 45 924 9 942
10 1200 Mot /ra | 1200 mut/ra | 21,2 270,1 4357 4,6 95,0 9 94,0
2-xadearn

Earu MmynnaTtaa siHrm koBnaHraH TyraHaknapu 6unaH akunraH kaptowka PaHome HaBM XOCUNAOPNMK KypcaTKuunapm,
2023-2025 nn

Kymlal!l MyIatIapi XoCHII0pIHK, T/Ta
Taxpopuiiaukaap 0yiinua Hasoparra
T/p et I r S"pTa'la HHUCOATaH
BAPHAHTJIAPH OHAJIALI yJuianm ,
0OLILJIAHMIITH OO LI IAHHIIT 1 1I 11T v OFHIIN, -, +
JAaBpuia JaBpHAA
1 Hazopar - - 18,7 19,1 20,2 19,6 19,4 -
2 1000 mi/ra 21,3 19,9 21,0 20,0 20,6 +1,2
3 Bromyke 1200 mi/ra 1200 mur/ra 20,4 21,8 22,6 22,0 21,7 +2,3
4 1300 mi/ra 1300 ma/ra 21,5 20,7 21,9 23,5 21,9 +2,5
5 200 vt /ra 19,8 19,3 22,2 20,7 20,5 +1,1
6 | UPERPA 250 w1 /ra 250 wa /ra 20,1 | 220 | 198 | 205 | 206 1.2
rpo, €.5
7 300 mi1 /ra 300 mi /ra 20,2 23,0 19,9 21,3 21,1 +1,7
8 1000 mu /ra 23,5 22,8 19,5 23,0 22,2 +2,8
9 BHS;F;;‘;HH 1000 M /ra 1000 ma /ra 237 | 24 | 236 | 22 | 230 136
10 1200 M /ra 1200 M /ra 25,0 24,8 23,9 25,5 24,8 +5,4
3-xadean

E3rm myapataa sHrv KoBnaHraH TyraHaknapv 6unaH sKunraH KapTolwka PaHome HaBU  XOCUNAOPAMK KypcaTKMunapm,
2023-2025 in

Kynnam myaaatiapu ﬁnﬂnap oyiinua
0 | gt | o [ Ty S S| i | %
f— f—— 2023 2024 2025 OFHIIM, -, +

1 Hazopar - - 19,9 19,7 18,6 19,4 - -
2 1000 m/ra 21,9 20,2 19,7 20,6 +1,2 6,1
3 buomyke 1200 ma/ra 1200 mi/ra 222 20,9 22,0 21,7 23 11,8
4 1300 ma/ra 1300 mi/ra 22,0 21,8 21,9 21,9 +1,6 8,2
5 200 M1 /ra 20,2 20,7 20,6 20,5 +1,1 5,6
6 3EPEBSZ: L Ry 250 w1 /ra 20,4 21,0 20,4 20,6 L 6,1
7 ' 300 M1 /ra 300 Mot /ra 20,2 21,6 21,5 21,1 +1,7 8,6
8 1000 M1 /ra 21,7 22,8 22,1 222 +2,8 14,4
9 BH?;FE?(HH 1000 mi1 /ra 1000 mi /ra 22,4 23,0 23,6 22,8 +3.4 17,5
10 oY 1200 M1 /ra 1200 M1 /ra 24,6 24,6 252 24,8 +5.4 278

S x (%)= 33 32 42

EKF 05 = 1,03 1,01 1,3
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naw Ba rynnaw dpasanapvHuHr bownanmiim gaspuaa buorpana
BGuonpenaparnapu lokopy camapa bepuiun kang aTunau.

Buonpenapatnap KynnaHunraH BapvaHTnapga ycys OaBpu
Jasomunnurn 2-4 KyHra ysamaw, Hasopataa 81 kyH, Taxpuba
BapuaHTnapda 84-85 kyH kysatunaw. banang 6yvnu 72,3-74,0
cM, Kyn nosinu 2,2-2,3 aoHa, cepwox 18,7-19,2 goHa, cepbapr
24,2-25,3n0Ha Ba 3Hr tokopu 6apr catxm 0,24-0,25 cm? Hu Buo-
rpaHg buonpenapaTtvHu LWOHanalw Ba rynnaw dasanapu 6ou-
nannwmga 1000+1200 mn/ra cenunraHga Kang sTunaw.

YenmnuknapHu Bupycnap 6unaH kacannaHuM Hasopataa
AbHU Buonpenapatnap KynnaHunmaraHga wonanawpaa 6,1%,
rynnawga 7,7% 6ynub, Guonpenapatnap KynnaHunraH Bapu-
aHTnapga 4,8-5,2 Ba 5,5-6,2% Kysatunub, aHr kam kacannaHuLL
Buorpang npenapatnapuHn 1000+1200 mn/ra kynnaHraHga
4,7-5,5% kang atungu.

Yenmnuknapaa Maxcynaopnuri 61p Tynaari Xocun Hasopar-
na 358,6 rpamm, Buogyke 1200+1300 mn/ra kynnaHranga 370,4-
375,2 rpamm, 3epebpa Arpo 250+300 mn/ra kynnaHunraHga
354,2-378,3 rpamm, Buorpang 1000+1200 mn/ra kynnaHunraHga
425,6-435,7 rpamm ékv HazopaTra HucbartaH 77,1 rpamm, buogyk-
cra HucbartaH 60,5 rpamm, 3epebpa Arpo HucbaTaH 57,4 rpamm
I0KOPU Maxcynaopnuk aHuknanHam. Yeumnuknapaa TyraHaknap
COHM 4,6 foHa, ypTaya BasHu 95,0 rpamm Buorpang 6uonpena-
patu KynnaHunranga kysatungm (1-xagsan).

TapkukoTnapga €rsu Myafataa sHrv KoBnaHraH TyraHaknap
6unaH akunraHga xocungopnuk Hasopatga 19,4 1/ra 6ynraHga
6uonpenapat Typu 6ynmya buogykc ycys AaBpuaa LOHanaLl
Ba rynnaw 6ownanuw aaspuga 1200-1300 mn/ra nypkanraH-
aa 21,7-21,9 1/ra, ékn HasopaTtra KynnaHunmaraH BapuaHTra
HucbataH 2,3-2,5 1/ra ékn 10,5-11,4 % KyLummya xocmn onuira
apumAraH, NeknH akar WwoHanaw gasacuga KynnaHunraH
BapuaHTaa 20,6 T/ra, €ékun 1,2 1/ra €kun 5,8 % KyLummya XoCcun onuH-
raHaa, WoHanaw Ba rynnaw onauaad 1200 mn/ra kynnanunraHga
Hasopara HucbabTH 2,3 T/ra ékn 10,5 %, 1300 mn/ra woHanaw Ba
rynnawl onAanaaH KynnaHunranga aca Hasopar BapuaHTra Huc-
6ataH 2,5 1/ra, ékn 11,4 % KLLunMYa XONCUnaopnmnKkka apuLLnmraH
6ynun6, 3epebap Arpo buonpenapatu KynnaHunraH BapuaHTnap
AabHU pakaT LWwoHanw gasacuaa 200 mn/ra kynnaHunradaa 20,5
T/ra vikv Ha3opatra HucbataH 1,1 1/ra ékun 5,3 %, Guonpenaptnap-
HUY LWoHNaw Ba rynnaw onamaad 250-300 mn/ra kynnaHunraHga
21,1-22,2 1/ra, ékn Ha3opaTra HucbataH 1,2-1,7 T/ra Kywmmya
xocun ékun 5,8-8,0 % KyNpoK XOCun OfnMHraH.

Taxpunbaarvn bruorpana 6ronpenapary kynnaHunranga gakat

WwoHanaw ¢asacuaa kynnanunradga 1000 mn/ra xocungopnuk
22,2 1/ra Ha3opaTtra HucbartaH 2,8 T/ra, 6Guonpenapartnap Lo-
Hanaw Ba rynnaw onaugaH 1000-1200 mn/ra kynnaHunraHga
aca 23,0-24,8 T/ra xocungopnuk onuHub, Hasopatra HucbartaH
3,6-5,4 1/ra (15,6-21,7 %) kywumMya X0CKn OnuLUra puLInmnraH
(2-xapean).

Taxpubaga GuonpenapatnapHu Typu, MebEPM Ba kynnai
mypaatnapu 6yniuya  aHr tokopu BuorpaHa 6uonoruk dpaon
MapdanapvHui KapTollka Haenapu é€sfga SHru KOBMaHraH Ty-
raHaknapuw 6unaH akvnranga woHanaw Ba rynnaw dasanapu
onauaaH 1000-1200 mn/ra kynnanunranga 24,8 T/ra x tokopu
cudpatnn  xocun éku 5,4 T/ra (21,7%) KyLumMya xocunaoprmk
ONMULL UMKOHUHW BepULLIV aHVKNaHaW.

Taxpubaga yTkasunraH wmnnap 6ynvua taxnun kunraHga
2023 nunpa Taxpuba BapuaHTnapga 20,2-24,6 T/ra (HasopaTaa
19,9 1/ra), 2024 nvnpa 20,2-24,6 T/ra (Hasopataga 19,71/ra), 2025
nunga 19,7-25,2 1/ra (Hasopataga 18,6 T/ra) kysatunub, ypraya
2023-2025 nunnap 6ynvya Taxpuba BapuaHtnapga 20,5-24,8
T/ra y3rapub, Hazopatra HucbartaH 1,1-5,4 1/ra éku 6,1-27,8 %
rava KyLmMm4a xocun onuwl kang atungw (3-xagsan).

Taxpubanapfa KapTOLWKaHWHI SHMU panoHnawTupuirand
PaHome HaBn é&3da AHMM KOBMaHraH TyraHaknapu unaH ukku
XOCUNIN 9KWH cudpaTtvaa skunraHaa yeys AaBpyaa LOHanall Ba
rynnaw onguaaH buorpaHg 6uonpenapatuxdmn 1000-1200 mn/ra
GapraaH nypkawl opkanu kynnaw 22,8-24,8 1/ra, éku 3,4-5,4 1/ra
Kylummya (Hasopatra Hucbatan 17,5-27,8 % kyLumm4a) rokopwm,
MY Ba CUATIN XOCUITHN TabMUHMAAM.

XYIOCA

CamapkaHg BUNOATW WapouTuaa KapTowwKaHWHT in vitro
LiaponTnaa etmwtnpunrad PaHome HaBu MUHUTYraHaknapuHm
apTa Gaxopry MygaaTkaa eTUTUPUING, XOCUMHU  €3r1N UKKK
XOCUNNW 3KUH cudaTvaa napsapuwnawiaa uonoruk daon
npenapaTnapHu KynnaLu tokopu arpobronoruk camapagopnmkka
ara aKaHmMUM aHnknaHan. Ypraruui Hatxkanapura kypa, ycys
OaBpuaa WwoHanaww xamaa rynnaw pazanapuga 1000-1200 mn/
ra MebEepa Kynnall 3Hr oKopu camapa 6epraHnur aHuknaHau.

Taxpubanapaa €3r1 UKK1 XOCWUMNN 3KUH cudpanfa aKunraH
BurorpaHa npenapaTvHm Kynnawu Hatukacuga xocungopnuk 24,8
T/ra H¥ Tawkun aTn6, Hasopatra HucbataH 5,4 T/ra ékm 21,7 %
I0KOPW XOCUI ONWHWG, Bup Tynaary TyraHaknap CoHW, YNnapHUHT
ypTada BasHu, ToBapbonnuri Ba Tallky KYPUHULLW SXLLUUNAH-
raHnurv, NPMBOPANAA HOKOPW Ba MYN Ba cuaTiun XOCUIA0PINK
ONMUHULLN TabMUHMAHON.
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Annotatsiya. Maqolada o ‘ta ertagi kartoshka 29 ta tezpishar va o ‘rtatezpishar navlar to ‘plamini o ‘sishi, o ‘simlikning
shakllanishi va hosildorligi bo ‘yicha baholash natijalari keltirilgan hamda moslanuvchan yuqori hosilli navlar ajratilgan.
Aniglanishicha, kartoshka ajratilgan Sylvana, Saviola va Evolution navlari turli ekish muddatlari va mulchalash turlarida
o ‘stirilganda, yanvar oyi 2-yarmi fevral birinchi o ‘n kunligida ekilib, gektariga 3-4 tonna go ‘ng va plyonka bilan mulchalash
orqali qulay o ‘sish (74,6-87,0 sm), barg sathi shakllanishi (tupda 0,74-0,87 m2) va eng yuqori (28-30 t/ga va ziyod) hosilni
ta’minlagan.

Kalit so ‘zlar: Kartoshka, nav, ekish muddati, mulchalash, o ‘suv davri, o ‘simlik bo ‘yi, barg sathi, mahsuldorlik, tovar hosil.

AnHomauyus. B cmamvbe usnoxcenvt pe3ynbmamet usyueHus 29 paHuux u cpedHepaHHux copmos kapmodens npu 6o30evl-
8AHUU 8 CBEPXPAHHEL KYbNYPE N0 pocmy, hopMuposanuro pacmeHutl u ypoxrcatiHocmu, u 8 umoze évideneHbl adanmueHble
8bICOKOYpOXHcaliHble copma. Boiseneno, umo gosdenvisaemoie adanmugHsle copma - Sylvana, Saviola u Evolution npu pasnuu-
HbIX CPOKAX NOCAOKU U BUOAX MYNbUUPOBAHUS NOUEbI NOKA3AU, UMO NOCAOKA 80 8MOpOll NONOBUHE SHEAPS — nepeoli dekade
eepans, mynvuuposanue 3-4 m/ea HAB030M U C8eMONPO3PAUHOU NIEHKOL OKA3bIBAIOM NONOHCUMENbHOE GNUSHUE HA POCM
(74,6-87,0 cm), popmupoearue onmumansbHoii niowadu aucmosoti nosepxnocmu pacmeuti (0,74-0,84 m? u cnoco6ecmayiom
noyuexuto camoli 8vicokoli ypoxcatinocmu (28-30 m/za u sviuwie).

Kntouessie cnosa: Kapmodgenv, copm, cpoku nocadku, mMynvuuposanue, 6e2emayuoHHblii nepuod, 8blcoma pacmeHutl,
niowjadu aucmoeoti nogepxHoCcmu, NPOOYKMUBHOCMb, MOBAPHDLL yporcali, peHmabenpHocmu.

Abstract. The article presents the results of studying 29 early and medium-early potato varieties cultivated as an ultra-
early crop, evaluating their growth, plant formation, and yield performance, ultimately identifying adaptive, high-yielding
varieties. It was revealed that cultivating the adaptive varieties Sylvana, Saviola, and Evolution under various planting dates
and soil mulching methods— specifically planting from the second half of January to the first decade of February combined
with mulching using 3-4 t/ha of manure and transparent plastic film— positively affects plant height (74.6-87.0 cm) and the
formation of an optimal leaf surface area (0.74-0.84 m2), contributing to the highest recorded yield (28-30 t/ha and above).

Keywords: potato, variety, planting dates, mulching, growing season, plant height, leaf surface area, productivity,

marketable yield, profitability.

KIRISH

Mamlakatimizning janubiy Qashqgadaryo viloyati tuprog-iglim
sharoiti gishning iligligi, hatto yanvar-fevral oylarida haroratning
3,3-6,2 °C dan yugqoriligi, asosiy yog‘ingarchiliklar migdorining
60-65% i yanvar-aprel oylarida tushishi, issiglik, yorug'lik va
sug'orish imkoniyatlari ertagi kartoshkadan yuqori va sifatli hosil
olishga sharoit beradi.

Kartoshkani ertagi ekin sifatida o'stirib, barvagt hosil olish ko'p
jihatdan ekinning moslashgan mahsuldor navlarini tanlashga,
urug'lik tuganaklarni ekish oldi tayyorlash texnologiyasi va qulay
ekish muddatlarini belgilash hamda mulchalash turlariga bog'‘liq
[4,5,6,7].

Shuni hisobga olib, biz Qashqgadaryo viloyati Qarshi tumani
Bog‘obod MFY Parg‘uza qishlog‘i Inoq Abdullayev tomorga
xo‘jaligi sug‘oriladigan och tusli bo‘z tuproglari sharoitida dala
tajribasi o'tkazdik.

Tadqiqotning magsadi - muayyan sharoitda kartoshka
o‘rtatezpishar navlarini o'sishi, rivojlanishi, fotosintetik faolligi,
mahsuldorlik ko‘rsatkichlari, hosildorligi, saglanuvchanligi va
tashiluvchanligi bo'yicha baholash, tanlangan navlarda o‘ta

ertagi yuqori hosildorlik, saglanuvchanlik hamda tashiluvchanlikni
ta’minlaydigan qulay ekish muddati va mulchalash turlarini
belgilashdan iborat.

MATERIALLAR VA USLUBLAR

Tadqiqot ishlarida o‘ta ertagi kartoshka 29 ta tezpishar va
o‘rtatezpishar navlari — Quvonch-16/56m (st.), Sante, Gala,
Binella, Fontane, Bahro-30, Almera, Zafera, Pskom, Orlo,
Kurado, Arizona, Sylvana, Evolution, Madlen, Challenger, Sifra,
Konstantin, Saviola, Hamkor-1150, Picasso, Bog‘izog‘on, Esma,
Kolomba, Lazar, Labella, Manitu, Ranomi, Lucinda kab navlar
ekib o‘rganildi.

Tanlangan kartoshka o‘rtatezpishar Sylvana, Saviola va
Evolution navlari 4 ta muddatlarda (15-18.01, 30.01-03.02,
15-18.02 va 2-5.03 (nazorat) kunlari ekilib, har bir muddatda 4
xil mulchalash turlari - mulchasiz (nazorat), go‘ng, plyonka va
go‘ng+plyonka bilan mulchalashlar o‘rganildi.

Ekish tartibi 90x20 sm bo'lib, delyankaning maydoni ekish
muddati bo'yicha 144 m?, mulchalash bo‘yicha 36 m?, navlar
bo‘yicha esa 12 m?, takrorlar soni 4 ta bo‘ldi.

Tajriba uchastkasidagi ishlar — ekish, parvarishlash tadbirlari,
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kuzatish, o‘lchash, hisoblash, yig‘ish kabilar umumgabul gilingan
uslub va tavsiyalar asosida o‘tkazildi [1,2,3,8,9].
NATIJALAR VA MUNOZARA

Olingan natijalarning ko‘rsatishicha, o'ta ertagi ekin sifatida
kartoshka navlar to‘plami har tomonlama baholanganda eng
baland bo'yli (82,6-98,5 sm), serpoyali (4,4-4,7 dona), barglangan
(242-361 dona), barg sathili (0,84-0,98 m?), mahsuldor o'simliklar
(tuganak hosili 502-607 g), har gektardan eng ko'p (32,2-35,6 t/
ga) hosildorlik, eng yaxshi tashiluvchanlik, ya'ni kam (3,5-3,8%)
tabiiy so'lish va yuqori saglanuvchanlik (7,2-7,5 ball bilan “a’lo”)
Arizona, Saviola, Evolution, Sylvana Gala navlaridan gayd etilib,
go‘shimcha hosildorlik 3,4-6,3 t/ga ni tashkil etdi. Ertagi kartoshka
sinalgan navlari 15-18 yanvarda ekilganda tez va giyg‘os unib
chigish (31-32 - kunlari yoki mulchasiz variantga nisbatan 3-7 kun
oldin) go‘ng+plyonka bilan mulchalanganda kuzatildi. Ekish 30.01-
3.02 muddatda o‘tkazilganda mulchasiz (standart) variantda unib
chigish Saviola va Evolution navlarida 25-kuni, Sylvana navida
esa 21-kuni kuzatildi. Go'ng bilan mulchalanganda esa, tegishli
ravishda, 22 va 20-kunlari, plyonka bilan mulchalanganda esa
20 va 19-kunlari, ya’'ni navlar bo‘yicha 2-5 kun erta unib chigish
kuzatildi. Ekish 15-18 fevralda o'tkazilganda mulchalash samarasi
kamayib, unib chigish o‘rganilgan navlar bo‘yicha 2-3 kungacha
tezlashgani ma’lum bo‘ldi. Kartoshka tanlangan navlarida erta
muddatlarda (30.01-3.02) ekish va go‘ng hamda plyonkalar bilan
mulchalash evaziga o‘simlikning o‘suv davri navlar bo'yicha 2-4
kungacha uzayganligi aniglandi.

Kartoshka Sylvana navi 30.01-3.02 muddatda mulchasiz
(nazorat) ekilganda o‘simlik bo‘yi o‘suv davri boshida (10-15.04)
24,5 santimetrni, mulchalangan variantlarda esa 30,1-33,8
santimetrni yoki 8,1-11,6 santimetr ziyodni tashkil etdi. Ushbu
o‘simlikning baland bo'yli bo'lish gonuniyati o'suv davri davomida
saqlanib, oxirgi o'lchashda (20-25.05) tegishli ravishda 70,8 va
79,6-84,0 yoki 9,8-15,2 santimetr bo‘ldi. Boshqga o'rganilgan ekish
muddatlari va Saviola navida ham xuddi shunday gonuniyat
kuzatildi.

Tanlangan kartoshka navlari erta (30.01-3.02) ekilganda
o‘simlikning bo'yi kech (2-5.03 muddatda) ekilganga nisbatan
mulchasiz variantda 8,3-10,2 santimetrga, mulchalangan
variantlarda esa 6,6-10,0 santimetrga baland bo'yli boldi. Ertagi
kartoshka navlarining poya hosil qgilishiga ekish muddatlari va
mulchalash turlarining ta’siri kuzatilmadi. Lekin Sylvana navi har
bir tupda 4,0-4,5, Saviola navi esa — 3,6-4,3 donani tashkil etdi.

Ertagi kartoshka navlari tupida barg sathining o‘zgarishiga
ekish muddatlari va mulchalash turlarining ta’siri sezilarli bo'lib,
erta 30.01-3.02 muddatda ekilganda o‘rganilgan o'rtatezpishar
navlar mulchasiz variantdagi o'simlik barg sathi o‘suv davri

boshida (10-15 aprelda) 0,18-0,21 m? ni tashkil etgan.

Tupning mulchalangan variantlarda barg sathi shakllantirishdagi
o‘suv davri boshidagi ustunliklari oxirigacha saglanib, yuqori barg
sathi mulchalashda go‘ng+plyonkadan foydalanilganda gayd
etildi.

Kartoshkani kech 2-5 martda ekish amalga oshirilganda
mulchasiz (nazorat) variantda navlar bo‘yicha o‘suv davri boshida
(10-15.04) 0,12-0,15, mulchalangan variantlarda esa 0,25-0,26
m? barg sathi hosil gilib, uning shakllanishi jadal sur’atlarda 10-
15.05 gacha kechdi. So‘ngra barg sathi shakllanishi o‘rganilgan
navlarda susaydi. O‘suv davri oxirida erta (30.01-3.02 muddatda)
mulchasiz ekilganda o‘rganilgan navlarda 0,55-0,64 m?, go‘ng
bilan mulchalanganda tegishli ravishda 0,70-0,86 m?, plyonka
bilan mulchalanganda 0,78-0,86 m?, go‘ng+plyonka bilan
mulchalanganda esa eng yuqori, ya'ni 0,81-0,93 m? barg sathi
hosil gilgan. Ekish kechiktirilib, 2-5 martda o‘tkazilganda o'simlik
barg sathi mulchasiz variantda 0,43-0,53 m?dan, mulchalangan
variantlarda esa 0,50-0,76 m? dan oshmadi.

Ertagi kartoshka yetishtirishda tuprogni turli materiallar bilan
mulchalash tuproq haroratini oshirish bilan birga namlik migdori
ko‘payishini ham ta’minlaydi, ayni vaqtda ekish muddatini
kechiktirib yuborishda tuprog namligi kam bo'lishiga va bu esa
kartoshkaning keyingi o'sish va rivojlanishiga salbiy ta’sir etadi.

Kartoshka o‘rtatezpishar Sylvana navi erta 30.01-3.02
muddatida ekilganda mulchasiz (nazorat) variantda hosildorlik
gektaridan 25,9 tonnani, chirigan go‘ng bilan mulchalanganda
28,2 tonnani, plyonka bilan mulchalanganda 31,5 tonnani,
go‘ng+plyonka bilan mulchalanganda 33,0 tonnani ta’'minlab,
mulchalash turlari gektaridan 2,3-7,1 tonna go‘shimcha
hosildorlikni ta’'minladi. Bu ko‘rsatkich Saviola navida gektaridan
3,2-7,4 tonnani tashkil etdi. Eng yuqori hosildorlik o‘rganilgan
navlarda (30,8-33,0 t/ga) ekish 30.01-3.02 muddatda o‘tkazilib,
go‘ng+plyonka bilan mulchalanganda olindi. Eng past hosildorlik
(19,2-20,8 t/ga) ekish kech, ya’'ni 2-5 martda mulchasiz ekilganda
qayd qilindi.

XULOSA

Janubiy Qashqadaryo viloyati sug‘oriladigan och tusli bo‘z
tuproglari sharoitida ertagi kartoshka o‘rtatezpishar Sylvana,
Saviola va Evolution navlarini erta yanvar oyi oxiri fevral oyi
boshida ekib, go'ng va plyonka bilan mulchalash orgali tuproq
harorati va namlik rejimini boshqarish bilan o‘simlikning barvaqt
o'sishiga, tupning shakllanishiga qulay sharoit yaratib, baland
bo'yli (74,6-87,0 sm), barg sathili (0,74-0,88 m?), baquvvat palakli
(300,7-330,3 g) bo'lib shakllanadi va har gektardan 28,3-30,9
tonnadan oshirib, barvaqt (1 iyungacha) va sifatli hosil olishga
sharoit yaratadi.
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TOLIKEHT AaBnar arpap yHUBEPCUTETH

Annomauua. Ywoby maxonada Kawkadapé sunosamu mynpox uxaum wapoumuda maxkpoputi myodamoa mapey3 3KuHuoa
I0KOpU 84 CUuGamau xoCcun onuwl yuyH Makoyn akuw myodamaapu ypeanuwl 8a OlUH2aH Hamuxicanap 6yliuua mMasiymomiap

KelmupuiedH.

Kanum cysnap: sxuw myddamnapu, Has, 6apz, ypyr, meéa 6ananonuzu, IHu, Meéd 8dsHu, mapays, KyH, XOCUI0OpIUK.
AnHomauyus. B cmamve npusedeHbl daHHble NO U3YUEHUID ONMUMANbHBIX CPOKO8 NOCAJKU OJisl NOAYUEHUS 8bICOKUX U K-
uecmeeHHbIX ypodicaed apby308 8 NOBMOPHbIX CPOKAX 8 NOUBEHHO-KAUMamuueckux ycnosusx Kawxkadapwunckoli obnacmu u

NOJyueHHble pe3yibmamal.

Knrwueswle cnoea: damwl nocadku, copm, aucm, cems, 8blcoma niodd, wWupuHda, dec haoda, apbys, 0eHb, YporcaliHoCme.

Abstract. The article presents data on the study of optimal planting dates for obtaining high and high-quality watermelon
yields in repeated periods in the soil and climatic conditions of the Kashkadarya region and the results obtained.

Keywords: planting dates, variety, leaf, seed, fruit height, width, fruit weight, watermelon, day, yield.

Knpuul

Mabnymku, PecnybnukaMmusHuHr 06-xaBo Ba TynpoK MKANM
LWapounTy nungax-uunra yarapmb 6opmokaa. by aca, onumnapu-
MW3 ongura MamnakaTumm3 UKIUM LWapomTra MOC SiHMM TapBy3
HaBMapuHN ApaTuLL xamaa spaTunraH TapeyanapHU Makbyr aKuLL
MyAdatnapuHn ypraHnb yHaaH 1oKkopu XOCKI ONULL Ba axX0mvHK
TapBy3 9KMHUra GynraH aXTUEXUHM NN gaBOMUAA KOHAMPULL
Bynnya nnMnini nsnaHuwnapHu Tanab aTMokaa.

Cab3aBoT, nonu3 akuHNapw Ba kaptokaunnu NTW onumna-
puHn (2017) BepraH Tacusnapura kypa Y36ekncToH lwapoutinaa
TapBy3HW TaKpOpU MyAAATAA MIOHBHWUHT MKKUHYM spMupaH 1
vionraya aKkuW TaBeusa aTunraH. byHaa TapBy3HWHE KULLKW Ha-
Bnapu (kvwaa mMaxcynoTWHW UCTEMON KUMULL Ba CaknaLl y4yH)
3KMO eTULITUPULL TaBCUS 3TUIraH. onn3 akMHNapy ypyFUHUHE
YHUO YMKMLLIM 3KUW MyadaTuHW TyFpu Benrunawra 60ofnumk.
V36€KUCTOHHUHT Mapkasui BunosiTnapuaa ouvK MangoHnapra
TapBy3HUHT apTarn Haenapw 15 anpenrava, yprarucu 20 anpen-
naH 10 manrava, kedkucu 15 magan 10 utoHrava; xxaHyoumn
Bunositnapga aptarv Hasnap 10 anpenraya, yprarmcu 10 - 20
anpenga, kedkunapu 10 - 20 nioHga akunagu; WMOnNUii BUNo-
aTnapaa aptarm Hasnap 20 anpenraya, yprarucu 25 anpengaH
10 manrava, kedkucu 20 - 30 manga akvw nosum. [1;6].

Monuaynnukaa kv MygaaTnapyvHv TyFpu Genrvnall kaTta
axamusaTra ara. Takpopui akuw Mygaatnapu oup xadprara ke-
yumkca xocungopnuk 20-25% ra kamasan Ba TapBy3 MeBanapuHu
MULLIMan KONWLL 3XTUMONK Xyada katTa. [2].

Monua akMHNapW YPYFUHWUHE YHUO YMKMLLKM SKULLI MYOOATUHN
TYFpu Genrunawra 6ofnuk. PecnybnvkamMmnsHuHr mapkasui
MUHTaKacvaa onnawiraH Bunostnapuaa KoByH Ba TapBy3HUHT
aprtaru Hasnapwu 15 anpenrava, yptarucu 20 anpengaH 10 man-
raya, kedkucu 15 mangar 10 uoHraya; xxaHybumn sunoatnapaa
aptaru Hasnap 10 anpenradya, yptarucu 10-20 anpenga, ked-

kunapu aca 10-20 uoHga skunagu. LLumonuin myuHTakanapga
apTaru KoByH Ba TapBy3Hu 20 anpenrava, yprarucuHu 25
anpengaH 10 manrava, kedkucuHyn 20-30 mariga SKMLW N03KM.
TapBy3 kyyatnapuHu ep xapopatu 14-15 °C ra etraHga skuwra
kmpuwmnagu. Katop opanapu 210-280 cm 6ynraH KeHr arat onm-
Hagw. ByHpaw aratnap nonus ak1HNapu nanaknapuHn Sxwm Ta-
panuiuura UMKoH 6epaau. YpyFnap 3-6 M 4yKypnvkka akvnaau.
Mawiga ypyFnu TapBy3napHu akuL yuyH 1 cotuxra 45-50 r, Ainpuk
YPYFNn TapBy3napHu akvLw yyuyH 55-60 r ypyF capdnaHagm. [3;7].
MATEPWUANIAP BA YCINYBINAP

TapBy3 3KMHWMHW Takpopuin mypgatha 6ocTupma SbHU
CyfopMacaH eTUTUpULL opkanu 3akub tokopu Ba cudatnm
XOCWIN ONULL MYMKUHNUTK TYFprcuaa mabnymotnap 6op. AMmo,
V36eKnCToH LwapouTuaa 6yHaan Tagkukotnap onub 6opunmarax
Ba UMM acocnaHmaraH. WyHaan kennb ymkmb, TapBy3HUHT
KWLLKKM XauT Kopa HaBu Takpopui Myaaataa 6octupma ycynuaa
3KVMHMapHW cyropmacaa akmb eTuwtnpuL y4yH makbyn myaaat-
napvHu aHuknaw 6ynuya Kymupgarn mypaatnapga skunaum: 10
noHb, 20 noHb (Hasopar), 1 uonb, 10 nionb.

TagkukoTnap MakcagugaH kenub ymknb, 2021-2023 wnnn-
napga TapBy3 eTuwTupuw yuyH PecnybnvkamunsHu xxaHybui
MuHTaka Kalkagapé BunoaTu wapoutn tTaHnab onuHan. Axrm
TEXHOMNOrMA acocupa TapBy3 IKWLIHUHI Makbyn mygpaTna-
PUHN aHWKNaW TagakukoTNapummna makcagu Kkunub onuHaw.
TagkmkoTnapumns ob6bektTn cudaTtnga aca ywby SKUHHUHT
KWLLNOK XYXXanury 3KMHMapu HaenapuHW cuHaw [laBnat Ko-
muccusicn YabekutoH Pecrnybnnkacy xyoyanapuaa skuw yyyH
pyxcat 6epunraH [aBnart peectpura KMputunraH XauT Kopa
HaBu onuHau. Ywoby sknHaaH 6ocTMpma ycynuaa cyFopmacaaH
MaxcynoT eTULITUPULL Xxamaa YHAAH KOPU XOCUIT ONULL YYYH
apTaku cab3aBoT xamaa bowwoknu skmHnapgaH 6ylwaraH epnap
TaHnaHau.
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HATWXXANAP BA MYHO3APA

YpraunnaéTraH skuw Myaaatnapy nuauga Hasopar BapuaHT
cudpatnga 2-mynaat onuHan. BuprHun myaaataa (20 vioHb) ga
3KWNraH TapBy3 ypyFnapu 5-7 KyH nanga énnacura yHu6 yukau.

Ennacura yHnM6 uukkaHaaH GupuHumM YnH Gapr naigo
6ynuwurada 3 kyH Tanab stunau. Ennacura yHu6 unkkaHaaH
LIoHanalw oTa-oHa rynnapuHm nango 6ynuwu yuyH 22 KyH
eTapnu 6ynaw.

Ypyfnap énnacura yHMO YmKKaHAaH rynnaii-mMesanap Xocun
6ynuwmrada 31 KyH, UCTEBLMON Y4yH MEBanapH1 TEXHWK NULLInG
eTunuwmrada 121 kyH tanab atunam.

Earv Typnu mMyaaatnapga skunraH TapBy3HUHT qOeHOMOoruK
haszanapvHVHr JaBOMUANUIN BUPUHYM MyaaaTAAH TYPTUHYA
mygaatra kapab ysannb 6opaun. TyptuHum myaaataa (10 uonga)
ycumnuknap énnacura yHub YmkkaH4aH XOCWUMMHWM AuFULIrava
6ynraH AaBpnapHUHT 4ABOMUANUMM 15 KyHra Ke4yukam.

Mwcon yuyH UKKHYM HasopaT Myaaatra HucbartaH yeumnuknap
énnacura YH16 YnkkaHgaH 1o “OupuHYmM YmH 6apr nango 6ynuwmn”
7 KyH, “lLOHanaLl oTa-oHa rynnapuvHun nango 6ynuwmn” raya 5 kyH,
‘rynnaw-mesa mesanap xocun 6ynuwn® 11 kyH, “meBanapHu
TEXHUK UG etunuwn’ 11 kyH, ymymun xucobaa 13 KyHra key
amanra owau. by myaaataa skvnraH TapBy3 MeBanapu TEXHUK
nMwnG eTunuwn Aaepyn Hos6Pb oMMHUHE 30 KyHOa Xxam TYnuK
nMwnG eTunmaraHnuri TaxpmwbanapuMmusga Kysatunau.

BU3HWHI DrKprMmUsya, Tapsy3 YCUMIIUIA pUBOXNAHUL da-
3anapuHUHT JaBOMUNAUTMHU BUPUHYM MyaaaTaaH TYPTUHYY
mypAaatra kapab ysanmnb 6opuiun, TapBy3 Y3yH KyH YCUMMAUT
6ynraHnurn cababnu, konraH myaaatnapga ceHonorvk gasa-
NapHUHI AaBOMUNNUIWA KYHNAPHW KUCKa NanTura TYFPU KENuULLIN
OunaH nsoxnaHagu.

E3rv Typnn aknw Myaaatnapu Tapsy3sHUHT Mopdonorvk 6er-
runapura ceaunapnu apaxaga Tabevp a1av. kv Myaaatnapm
6ynnya HasopaT MyaaaTaa Tapsy3 nanarvHUHT aCOCW NOst y3yH-
nuru (1,96 m), ButTa yermnukaary woxnap conu (5,52 goHa) Ba
WNAN3 KUCMUHWHT Y3yHurn (1,94 cm), aHr kaTtTa 6apr 6yin (21,3
cM), 3HK (19,5 cm), ymymuii nosgarm 6aprnap conun (21,1 goHa)
6ynub, KonraH myagaTtnapra HucbataH tokopu KypcaTruunap
WKKUHYM MYLAAT, SbHW HasopaT BapuaHthary yeumnuknapaa
Ky3aTungm.

Konran myaaatnapaa, acocui nost y3yHnury UKKMHYM Mmyaaar-
ra HucbataH mysodumk pasuwaa 10,7%; 5,6%; 20,4% ra kanTa,
6utTa yeumnukaaru woxnap couun 13,9%; 21,7%; 34,5% ra kanta
Ba UNAn3 KUCMUHWHT y3yHnnurn 2,6%; 9,3%; 19,6% ra kanta, aHr
katTa 6apr 6ynm 15,0%; 1,9%; 27,7% ra, aHu 16,9%; 4,6%; 32,8%
ra, ymymuii nosigarv 6aprnap conmn 12,7%; 3,8%; 62,7% ra kam
Kanta bynraHnuri Ky3aTunam.

Typnu akuw mypaatnapu ypracuga TapBy3 MEeBaCUHUHT
Y3YHIUIW, AnameTtpu, 6utta YCUMNMKAAry COHW, NYCTUHWHE Ba
MaF3VHUHT PaHrn kabw KypcaTkuinapgaH KypyuH1b Typnbauku, sHr
KaTTa TapBy3 MeBanapv Hasopat mygaataa 20 uoHaa skvnrau
MypAaTaa KysaTungm.

MynaaTtnapHu HasopaT mypaaTra HucbataH KeumkkaH capu
TapBy3 MeBanapuHu LLAKNN KNY4mK 6ynmb 6opuLln TapBy3HUHT
Berutatsisa Aaepu y3yH TyH navTura TyFpu kenuwm xam cabab

6ynawn. LWy 6unax Gupranvkaa Tapey3 aKMHUHK BeruTatsis Aaspu
Aasomupa nFrnaguran covigan xapopar xam etapnum ynmaraH.

Esrv Mynnatnapaa 60cTupMa yeynaa Tapsys eTULLTUPKLL YHYH
MakByn KWL MyaAaTRapyHW YpraHuLuaa Tapey3 XOCUILopuri
aKkvW myagdatnapura kapab Ttypnuya 6ynau. bynaa Hasopart Ba-
puvaHT, 20 MoHAA 3KMIraH TapBY3HUHT MMNNap ypracvuaa ymymun
xocungopnuru 35,1 T/ra Hu Tawwkmn atau. Tosapbon XoCUnaopnuKk
yMyMMUI xocuntmn 99,0 honanHmM TaLknn aTmb, GUTTa MEBaHWHT
ypTada BasHu 6,3 kr 6ynraHnurin mabnym 6ynam.

Yprannnaétran okuw Mygaatnap ypracuga SHr KKopu
XOCUNAOPIMK UKKUHYM Ha3opaT Myaaar sbHu 1 nionga akunran
Mypaataa Kysatunau. byHaa ymymuin xocungopnuk 36,7 T/ra Hy
Talwkun aTnb, HasopaT Myadatra HucbartaH 1,6 ToHHa rekTapura
ékn 4,8 donara kyn GynraHnurn KysaTunau.

Jk1L Myadatnap ypracuaa aHr lokopu X0CUnaopvK NKKUH-
4yn HasopaT Myadat, sbHu 1 uonga akunraH mMyggataa aKkuH
XOCUNAOPNVK Myaaatnap ypracuga 6upvHyam myaaataa 6ynuo,
yMymui xocungopnuk 31,5 T/ra Hu Tawkvn atub, Hazopat Myaaar-
ra HucbartaH 4,1 ToHHa rektapura €ku 10,3 cpousra kam 6yncaaa,
AXLIN XOCUNOOPNVKKA IpULLNIAN.

HOkopuaa TabkuanaraHMMU3aeK, XoCUnaopnuk KypcaTkminapu
Mygpatnap ypracuga typnvda 6ynaun. byHga 6vpuHum Ba
TYPTUHYM MyALATAA SKUMNTaH TapBY3HUHT YMYMUWIA XOCUIA0PIUMM
Ha3opaTt mygaatra HucbataH kam 6ynub, sHr kam KypcaTkuy
TypTrHUM mypaataa 10 nionga skunrad Mygaataa Kysatungu. 6y
aca MyBouk pasuuaa 22,1 1/ra Tawwkun atau. by Hasopat mya-
nataarura HucbaraH 13,0 t/ra ékm 63,0 chomsra kam gemakaup.

TapBy3HuHr 60cTUpMa ycynga Takpopui MyagaatnapuHu
aHvknaw 6ynmya kynunrax Taxpubanap ypracvuaaru xatonuknap
3Hr kam TachoByT dapk (AKT 1/ra) 0,49 T/ra ékn BapuaHTnap
yptacugaru (Sx,%) 1,24 % Hn Tawkun a1an. Taxpubanap
ypracugarv dapknaHull yH4anuk katta 6ynmaraHnuru, Taxpu-
6anap Tyrpu onnb GopunraHnurngax ganonat 6epaau.

XYINOCA

Onub Gopunran Tagkukotnap pecnybnukamusa xaHybuin
MUHTakanapuga TapBy3gaH 60cTupma ycynuaa Takpopum
mypdatnapaa akvub ynapaaH okopu Ba cudativ xocun onuiu
MYMKWUHAUIMHW KYpCaTan.

Typtunun myapataa (10 wionb) yeumnuknap énnacura YH16
YMKKaHOaH XOCUINHW NuFULrada 6ynraH aBprapHUHT 4aBOMUIA-
nuru 15 kyHra keuvkgun. By Myagataa skunraH Tapey3 mesanapu
TEXHUK MULING eTunuwin aaspu Hosibpb onMHKMHE 30 KyHOa xam
TYNMK MUWnG eTunmarannuri TaxpubanapuMmmnsaa Kysatungu.

Yprannnaétran skuw Myagatnap ypracuga SHr KKopu
XOCUNAOPIMK UKKUHYM HazopaT Myaaar sbHu 1 nionga akunran
Mypaataa Kysatunau. byHaa ymymuin xocungopnuk 36,7 T/ra Hy
Talwkun aTn6, HasopaT Myadatra HucbartaH 1,6 ToHHa rekTapura
ékn 4,8 donsra kyn GynraHnur KysaTungm.

3k Mypaatnap ypracmaa aHr KOpU XOCUMAOPINK WK-
KUHYM Ha3opaT MyadaTt sbHK 1 nionga skunraH Myaaataa sk
XO0CUNAOPNVK Myaaatnap ypracuga 6upvHyam myaaataa 6ynuo,
yMymui xocungopnuk 31,5 T/ra Hu Talkvn aTub, Hazopat Myaaar-
ra HucbartaH 4,1 ToHHa rektapura éku 10,3 chousra kam 6yncaaa,
AXLIN XOCUNOOPNVKKA IpULLNIAN.
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Annotatsiya. Maqolada Surxondaryo viloyati sug ‘oriladigan och tusli bo z tuproqlari sharoitida qovoq Ispanskaya 73
va Ferrari F, nav-duragaylari turli sug ‘orish usullari va tartibotlarida o ‘stirishning o ‘simlik o ‘sishi, rivojlanishi, tupning
shakllanishi, mahsuldorlik ko ‘rsatkichlari va hosildorligiga ta’sirini o ‘rganish natijalari bayon etilgan. Aniqlanishicha,
o‘suv davrida tuproq namligi CHDNSga nisbatan 65-75-85% da ushlanib, tomchilatib sug‘orish usulida sug ‘orilib,
parvarishlanganda o ‘simlik o ‘sishi, rivojlanishi, mahsuldor palaklar shakllanishiga qulay sharoit yaratilib, eng yuqori
hosildorlikka (37,8-41,1 t/ga) erishilishi qayd etilgan.

Kalit so “zlar: qovoq, nav, duragay, sug ‘orish usullari, sug ‘orish tartiboti, o ‘suv davri, palak, ildiz vazni, hosildorlik.

Annomayus. B cmamope uanoscenvl pe3ynbmamot UsyueHus 8 yCI08USX OPOUAEMbIX CEEMIO-CEPO3EMHBIX NOUB HOHCHOZO0
pezuona CypxaHOapbuHCKoU obnacmu enusHus pasiuiHblx cnocobo8 U CXeM NOAUB08 HA pocmd, pasgumus, nokasameinu
npodykmusHocmu u ypoxcatinocmu copma-zubpuda moikebl Mcnamckas 73 u Ferrari F,. Buviseneno, umo 6 nepuod eezema-
uuu pacmeHuti noddepicanus pexcuma nNpednoaUSHOI GIAHCHOCMU NOUEbL HA Ypo8HA 65-75-85 % IIIIB u nposodums nonue
KanenbHoM cnocobe co30aim 61azonpusmHo20 ycao8us 0t pocma, paseumus, opMuposaHus NpOOYKMUBHbIX KYCImoe U 6
umoze 6vLaU OMMeUeHbl camplii 8bicokull ypoxcatinocmu (37,8-41,1 m/za).

Knrwouessle cnosa: moikaa, copm, 2ubpud, cnocobbl NOAUSA, PEXHCUM OPOUIEHUS, 8e2eMAayUOHHBLU hepuod, 6omea, macca
KOpHell, yporHcatiHocme.

Abstract. The article presents the results of studying the effects of different irrigation methods and regimes on the growth,
development, productivity indicators, and yield of the “Ispanskaya 73" pumpkin variety and the “Ferrari F,” hybrid under the
irrigated light-serozem soil conditions of the southern region of the Surkhandarya Province. It was revealed that maintaining
a pre-irrigation soil moisture level of 65-75-85% of field capacity (FC) using drip irrigation creates favorable conditions
for plant growth, development, and the formation of productive bushes, ultimately resulting in the highest recorded yields
(37,8-41,1 t/ha).

Keywords: pumpkin, variety, hybrid, irrigation methods, irrigation regime, growing season, foliage, root mass, yield.

KIRISH

Qovoq dorivor mahsulotlar ichida birinchi o‘ringa loyiq bo'lib,
uning mevasi tabobatda astma, kamqonlik, varikoz tomirlari,
shamollashni, prostata bezlarini davolashda, urug‘i gaynatmasi,
yod'i gijja haydaydigan dori tarigasida ishlatiladi [5].

O‘zbekiston sog'ligni saqglash vazirligining tavsiyasiga ko‘ra,
har bir kishi yil davomida sog‘lom va normal mehnat faoliyati
ko‘rsatishi har kuni 100 g tarvuz, 150 g qovun va 20 g qovoq
iste’'mol qilishini tavsiya etgan [5,6].

Qovoq asosan gaynatib, dimlab va yopib pishirilgan holda
iste’'mol gilinadi va 30 dan ziyod taomlar tayyorlanadi. Qovoq
ko‘pgina navlari may oyigacha odatdagi sharoitda saglanadi.
Ba'zi (Palov kadu) navlari gishda 16-18°C haroratda, yozda 32°C
gacha bo‘lgan haroratda 2 yilgacha saglanadi [6].

Har bir tuprog-iglim sharoitida qovoq ekinidan bargaror
yuqori va sifatli hosil olish ko‘p jihatdan moslanuvchan navlarni
tanlab, qulay ekish muddati, o‘g‘itlash, sug‘orish usuli va rejimi
kabi agrotexnologik tadbirlarni ishlab chigishga bog‘liq. Bu
yo‘nalishda respublikamiz sharoitida tadqgiqotlar yetarli darajada
o'tkazilmagan. Mamlakatimizda sug‘oriladigan och tusli bo'z
tuproglari sharoitida qovoq turli navlar to‘plamini har tomonlama
baholash, ulardan moslanuvchanlarini ajratib turli agrotexnologik

tadbirlarda o'stirib, o‘simlik shakllanishi, hosil migdori va sifati,
tovar ko‘rsatkichlariga ta’sirini aniglash ilmiy va amaliy jihatdan
dolzarb hisoblanadi.

Tadgigotning magsadi - Janubiy hudud, ya’ni Surxon
vohasi sug‘oriladigan och tusli bo‘z tuproglari sharoitida qovoq
moslanuvchan nav-duragaylarini tanlash va ularning sug‘orish
usul va rejimini tagqoslab o‘rganib, suv tejamkor sug‘orish usuli
va tartibotini ishlab chigish asosida o‘stirish agrotexnologiyasini
takomillashtirishdan iborat.

MATERIALLAR VA USLUBLAR

Dala tajribalari Termiz tumanida joylashgan Surxondaryo
ingichkatolali paxtachilik ilmiy tadqigot institutining tajriba xo‘jaligi
sug'‘oriladigan och tusli bo‘z tuproglari sharoitida o'tkazildi. Tajriba
o‘tkazilgan och tusli bo‘z tuproqglarda yer osti suvlari 1,5-2,5 metr
chuqurlikda joylashgan. Tuprogni mexanik tarkibi o‘rta qumogq.
Tajriba dalasi haydalma (0-30 sm) va haydav osti (31-50 sm)
gatlamlarida gumus miqdori 0,895-0,700%, suvli so‘rim pH=7.7,
tuproq hajm massasi 1,35-1,50 g/sm?®, solishtirma massasi 2,5-2,6
g/sméd ni, yalpi azot 0,084-0,069%, umumiy fosfor 0,140-0,114%,
kaliy 2,10%, nitrat shaklidagi azot miqdori 18,5-12,5 mg/kg,
ammoniy shaklidagi azot migdori 3,04-1,5 mg/kg, harakatchan
fosfor 27,8-13,95 mg/kg, almashinuvchi kaliy 199-165 mg/kg ni
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1-jadval
Sug‘orish usullari va tartibotlarining qovoq o‘sishi, palak, ildiz hamda hosil shakllanishi va hosildorlikka ta’siri,
2025-2026 yil
Palakda-

O’suv Palak Yon

Tupdagi | Tupdagi | Tupdagi | Tupdagi | Hosil-

Ne | Nav,duragay,variant nomi davri, | uzunligi, | shoxlar gls(l));;g ildiz palak | mevalar | mevalar | dorlik,
kun sm soni don;l vazni, gr | vazni, gr soni vazni, kg t/ga
Egatlab sug‘orishda tuproq namligi 65-70-75% da ushlanganda
1 Ispanskaya 73 (UZ,1949) 122 400 4,4 408 58 327 1,5 3,5 28,6
2 FerrariF, (JK) 96 395 4,2 403 58 325 3,1 3,1 25,3
Yomg‘irlatib sug‘orishda tuproq namligi 65-70-75%da ushlanganda
3 Ispanskaya 73 (UZ,1949) 117 420 4,6 423 61 330 1,6 4,1 32,8
FerrariF, (JK) 91 415 4,4 415 59 326 4,1 3,9 30,7
Tomchilatib sug‘orishda tuproq namligi 65-70-75%da ushlanganda
5 Ispanskaya 73 (UZ,1949) 118 436 4,9 429 62 338 1,7 4,5 35,5
6 FerrariF, (JK) 93 422 4,7 420 59 330 4,1 42 33,1
Egatlab sug‘orishda tuproq namligi 65-75-85% da ushlanganda
7 Ispanskaya 73 (UZ,1949) 123 408 4,6 415 61 341 1,6 4.1 32,8
8 FerrariF | (JK) 98 403 4,4 410 53 327 4,1 3,6 29,7
Yomg‘irlatib sug‘orishda tuproq namligi 65-75-85%da ushlanganda
9 Ispanskaya 73 (UZ,1949) 118 426 6,0 433 62 343 1,8 4.9 37,5
10 FerrariF, (JK) 92 418 6,0 423 57 328 4,1 43 34,1
Tomchilatib sug‘orishda tuproq namligi 65-75-85%da ushlanganda
11 Ispanskaya 73 (UZ,1949) 118 441 6,6 437 63 348 1,9 5,1 41,1
12 FerrariF (JK) 93 426 6,3 427 59 334 4,1 4,7 37,8
tashkil etdi. tadgiqotlarimiz natijalari 1-jadvalda keltirilgan. Natijalarning

Qovoq ekini moslanuvchan nav-duragaylarini (Ispanskaya 73
va Ferrari F, )turli sug‘orish usuli (egatlab-nazorat, tomchilatib,
yomg'irlatib) va tartiblarida (CHDNSiga nisbatan 65-70-75 va
65-75-85 %) o'simlikning o‘sish, mahsuldorligi, hosildorligini
o‘rganish asosida suv tejamkor sug‘orish usuli va tartibining
parametrlari belgilandi. Delyankaning maydoni 105 m2, har bir
sug‘orish usulida 2 ta rejim 105x2=210 m?, sug‘orish usuli 3 ta
210x3=630 m2.Takrorlar soni 3x630=1890 m?. Jami tajribalar
maydoni 1890+1890=3780 m? ni tashkil etdi.

Dala tajribalarini o‘tkazish, ekish, ekinni parvarish qilish, hosilni
yig'ish, hisoblash va tahlillar umumiy gabul gilingan uslub hamda
tavsiyalar asosida olib borildi [1,2,3,4,7,8,10].

NATIJALAR VA MUNOZARA

Qovoq Ispanskaya 73 navi va Ferrari F, duragayi egatlab,
yomg‘irlatib va tomchilatib sug‘orish usullarida 2 ta sug‘orish
tartibotida, ya'ni tuprog namligi 65-70-75% (mavjud) va 65-75-
85% da ushlanib, o‘zaro tagqoslandi. Tajribalar Surxondaryo
ingichkatolali paxtachilik ilmiy tadqiqot institutining maxsus dala
tajribasida olib borildi. Ekish 27-28 martda (280+70):2x70 sm
sxemada amalga oshirildi.

Uchala sug‘orish usuli ham bitta dalada joylashtirildi.
Tuprogning sug‘orish namligi namunalar olinib, termostatda
quritish usulida aniglandi va cheklangan dala nam sig‘imiga
nisbatan ko‘rsatilgan ko‘rsatkichlar og‘ishi + 2-3 foizdan oshmadi.
Mavjud sug‘orish targ‘ibotida 65-70-75% da namlikni ushlash
uchun 7 marta 1-1-5 tartibda har 9-15 kun oralatib, 500-900 m?
ga meyorda, mavsum davomida 4800-5000 m®ga suv sarflandi.
Tavsiya etilayotgan sug‘orish tartibotida 65-75-85% da namlikni
ushlash uchun 9 marta 1-2-6 tartibda har 7-12 kun oralatib. 500-
700 m¥/ga meyorda, mavsumda 4200-4500 m®/ga suv sarflandi.

Yomg'irlatib sug‘orish usulida 10-12 marta 338-375 m®ga
meyorda 3500-3800 m®ga, tomchilatib sug‘orishda esa 14-16
marta 225-275 m®ga meyorda 2600-3000 m3/ga suv berildi.
Egatlab sug‘orish usulida suv sarfi “Chipoletti” suv oflchagichi
yordamida aniglandi. Sug‘orish meyorlari defitsit namlik bo‘yicha
aniglandi.

Turli sug‘orish usullari va tartibotlarining govoq navlari o'sishi,
palak, ildizhamda hosil shakllanishi va hosildorlikka ta’siri bo'yicha

ko‘rsatishicha, egatlab sug‘orish usulida sug‘orisholdi tuproq
namligi cheklangan nam sig‘imiga nisbatan 65-70-75% da
ushlanganda o'suv davri o‘rganilgan navlarda 96-122 kunni,
yomg'irlatib sug‘orish usulida 5 kunga qisqgarib, 91-117
kunni, tomchilatib sug‘orishda esa 3-4 kunga gisqarib, 93-
118 kunni tashkil etgan. Lekin, o‘simlik baquvvat palak, ildiz
tizimi, barglangan bo'lib, mahsuldorlik ko‘rsatkichlari, aynigsa
tomchilatib sug‘orish usulida eng yuqori ekanligi aniglandi. Bu
ko'rsatkichlar sug‘orish tartiboti CHDNSiga nisbatan 65-75-85%
da ushlanganda esa sug‘orish usullari bo‘yicha o‘simlik o‘suv
davri sug‘orish tartiboti 65-70-75% dagiga nisbatan 2-5 kungacha
uzayib, 94-119 kunni tashkil etdi.

Tomchilatib sug‘orish usuli tuproq namligi 65-75-85% da
ushlanganda eng uzun (415-430 sm), shoxlangan (6,1-6,4 dona),
barglangan (416-426 dona), baquvvat palakli (333-347 g), ildiz
tizimli (58-62 g), mahsuldor (1,8-4,0 dona, 4,6-5,0 kg) o‘simliklar
shakllangan.

Hosildorlik sug‘orish usullari va tartibotlariga bog'liq ravishda
gektaridan 25,3-41,1 tonnani tashkil etdi. Tuproq namligi 65-
70-75% ushlanganda egatlab sug‘orish usulida navlar bo‘yicha
25,3-28,6; yomg'irlatib sug‘orish usulida 30,7-32,8; tomchilatib
sug‘orish usulida 33,1-35,5 t/ga hosildorlik gayd etilib, yomg'irlatib
sug‘orish usuli 4,2-5,4, tomchilatib sug‘orish usuli esa 6,9-7,8 t/
ga ziyod hosil olishni ta’'minladi. Tuproq namligi 65-75-85% da
ushlanganda esa egatlab sug‘orish usulida o‘rganilgan nav-
duragaylardan 29,7-32,8 t/ga hosildorlik olinib, yomg‘irlatib
sug'orish usulida 34,1-37,5 t/ga yoki egatlab sug‘orishdan 4,4-4,7
t/ga ziyod, tomchilatib sug‘orish usulida 37,8-41,1 t/ga yoki 8,1-8,3
t/ga ziyod hosildorlikka erishildi. Bundan tashqari bir gektarga suv
sarfi 2000-2200 m? kam sarflandi.

XULOSA

Qovoq nav va duragaylarini tuproq namligini 65-75-85% da
ushlab, tomchilatib sug‘orish usuli boshga o‘rganilgan usullarga
nisbatan o‘simlikning o'sishi, palak, ildiz, va hosil shakllanishiga
ijobiy ta’sir etib, samarali ekan. Natijada gektaridan eng yuqori
(37,8-41,1 t/ga) hosildorlikni, 2000-2200 m3/ga sug‘orish uchun
suvni tejash imkonini berdi. Respublikamiz janubiy Surxondaryo
viloyati sug‘oriladigan och tusli bo‘z tuproglari sharoitida
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o‘rganilgan govoq nav va duragaylari tomchilatib sug‘orish
usulida tuproq namligini CHDNS iga nisbatan 65-75-85% da
ushlab sug‘orish orgali o‘simlikning o‘sishi, palak, ildiz va xosil

shakllanishiga ijobiy ta’sir etib, samarali ekan. Natijada gektaridan
eng yugqori (37,8-41,1 t/ga) hosildorlikni, 2000-2200 m3/ga
sug‘orish uchun suvni tejash imkonini berdi.

2026 nunnap yyyH. 3-kucm. TowwkeHT. 2022. -5.193.
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Annomauyua. FOpmumusda cabzaeom accopmumeHmuHu, Wy HCyMaadan peducka Maxcyiomutu Kynaumupuul, uuku 60-
30pHU MABMUHAAW 8a MAWKU 6030p2a IKCNOPM KUIUW Y4YH CEpXOCU, cudam Kypcamkuunapu ioKkopu 6ynzan Has éa dy-
pazatinapunu mauaaw 6ytiuua madkuxomaap onub 6opundu. Peducka-nuvz 19 ma nas HamyHanapuHu KUMMAmMau XyHcanux
Oeneunapunu ypzanuw Hamuxcacuda Xocundopiux éa cugam kypcamkuunapu iokopu 6ynean boduam F, Buenna F, dypa-

eatinapu axcpamunou.

Kanum cysnap: peducka, nas, dypazaii, undusmesd, Xocundopiux, unousmesdd 6astu, CUHO8, Mauidwl, ycys 0aspu.

Annomauusa. B naweti cmpane nposodunucs uccnedoganus o omb6opy 8bICOKOYPOHCALIHbIX U 8bICOKOKAUECMBEHHBIX CO-
pmos u 2ubpudos 0 pacuiuperus accopmumerma osowjell, 8kaouds peduc, ¢ yelvbio obecneueHus: 6HyMpeHHe20 PblHKA U
aKcnopma Ha 3apybexcHele pulHKU. B pesynemame usyuenus yenuvix sxoHomuueckux xapakmepucmuk 19 copmos peduca
Obinu ebidenensl cnedyowjue 2ubpudsl ¢ 8bICOKUMU NOKA3amenamu ypoxcatinocmu u kauecmea: Bodiam F, u Vienna F .

Knrwuessle cnoea: peduc, copm, 2ubpud, KopHeniood, yporcallHoCmy, Macca KOpHeniooda, uchvimanus, omoop, nepuoo

pocma.

Abstract. Research has been conducted in our country to select high-yielding, high-quality radish varieties and hybrids in
order to expand the vegetable product range-thereby meeting domestic demand and facilitating exports to foreign markets.
An evaluation of key economic traits across 19 radish varieties identified the Bodiam F, and Vienna F hybrids as having

superior yield and quality characteristics.

Keywords: radish, variety, hybrid, root crop, yield, root weight, trials, selection, growth period.

KUPULL

ByryHrv KyHaa pegucka akuHu AyHEHuHT 80 AaH opTuk Mamna-
Katnapuaa nunura 1,2-1,5 MiH rektap MmavgoHra akunmb, ymymuin
xucobaa 45-50 MrH. ToHHa xocun eTUWTMPUG kennHMokaa. dyHé
Bynnya rekTapuaaH onuHaguran yprada xocungopnuk 30-35 ToH-
HaHu Tawkun atmokaa. FAO (Food and Agriculture Organization
of the United Nations) mabnymoTnapura kypa, peaucka eTutu-
puw 2022 nnu 44 mnH. ToHHa, 2023 nunu 47 MnH. ToHHa, 2024
nmnu aca 48 MnH. TOHHaHKW Tawkun 3TraH by aca y3 HaBbaTuaa
OyHE axonucuHW pegucka maxcynotura 6ynraH Tanabu optnd
6opaétrannurnHu kypcatagu. [14]

Pepncka etmwtupnie 6ynvya ayHéna etakimnuk kunmb ke-
naétraH gasnatnapra Xutow (28-30 MnH. T), XMHOUCTOH (6-7
MITH. T), Anonus (2,0-2,5 maH. 1), XXany6un Kopes (1,5-2,0 miH.
T), AKW (0,8-1,0 maH. 1), Monbwa (0,7-0,9 mnH. 1), Mepmanns

(0,5-0,6 mMnH. T) kabn MamnakaTNapHM KMPUTULL MYMKWH. Ywwby
Jasnatnap AyHéaa etuwTupunaéTraH peaucka mMaxcynoTUHU
82,5 honsgaH opTurnHn eTnwTMpunb kenmokaanap. [14]

lexTap xmcobura KopU X0CUNAOPAMKKa apuLLnLaa AnoHns
Ba XaHybun Kopes myTnok etakyv gasnartnap xmcobnanub,
rektapngaH 60 ToHHaraya xocun etnwtupunagun. CyHrru
niunnapga Y36eKUCTOH Pecnybnukacu XyKyMaTUHWUHI KULLIOK
XyxXanuruum Ty6aaH ucnox kunui Ba axonuHu cabsasoT
maxcynotnapura 6ynraH axTuéxnapuHu nmn gasomuga o6mup
mebépaa KoHanpub Gopuw Gynnya kabyn kunuHraH kapop
Ba (papMOHMapu Hatuxacupga peancka 3KMH ManaoHnapu
KeHranunb, xocungopnuru nunga nunra ownd 6opmokaa. Pe-
cnybnukamnsga 2023 nunga 75-90 MuHr ToHHa, 2024 rvnga
85-100 MuHr ToHHa, 2025 nmnga 95-120 MuHr TOHHa peauncka
MaxcynoTu eTUWTUPUIAN.
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1-xadearn

Pepucka HaB HamyHacu pMBOXIIaHULL AaBprapuHUHT gaBomunnuru (6axopru myaaar, 2025-2026 1)

IKHII-YHHO YHKHIL,
cana YHHO YMKAHIaH, KYH
Ne Has Ba gyparaii 1-ynn 5-6 Ta Hcrenmon yuyn
10% 75% Oapr maiino Oapr nmaino e SIPOKJIH MJITH3MEBA
- - TeXHHK MUIIHIITaya .
Oyaummraya | Oyammuraya XOCHJI OyJIummraya

1 Jlona, ct 25.02 02.03 5 24 39 42

2 Opranuiap 26.02 02.03 6 25 40 43

3 Yeppii pex 25.02 02.03 5 25 41 43

4 YemnuoH 26.02 02.03 6 26 41 44

5 JHyurauckuii 12-8 27.02 04.03 7 41 56 57

6 Junero 26.02 02.03 6 25 40 43

7 Awmetuct 26.02 02.03 7 25 43 44

8 JBe Jlexaan 26.02 04.03 6 36 37 43

9 Denuiys 25.02 02.03 5 27 41 43

10 Juana 26.02 02.03 6 26 41 43

11 Pen cunsep 26.02 02.03 6 31 42 43

12 Poxanne 26.02 02.03 6 26 42 43

13 Kemrr3ap 26.02 02.03 6 24 42 44

14 | Hdypo Kpacronmapckods 27.02 03.03 7 26 41 43

V3beknctonaa 23 Ta HaB Ba yparaiinap KUpUTUNraH, LWyHaaH
3 Tacu Y36ekucToH xyayovaa, konrad 20 Ta HaB Ba Ayparan
lonnanamsa, Poccusa, KosofnctoH, ®paHums, AnoHus gasnar-
napuaaH kentupunraH (Yabekucton Pecny6nvkacy xyayavnaa
3KMLL YYYH TaBCUS 3TUNaH KWLLOK XY>Kanur akuHnapu aasnat
peectpyu, TowkeHT 2025). AxonuHu ButammHnapra 6on 6ynrau
peaVCKaHWHT SSHMM HaB Ba flyparainiapuHu TaHnaul, apatuw 6y-
TYHMV KYHHUHT fion3ap6 myammonapuaaH 6upwm xucobnanagu. [11]

MATEPWUANJIAP BA YCNYBJIAP

TagkukoTnap “Cab3aBoTUNIMK, NONN3YNIMK Ba KapTOLLKaYW-
nukaa Taxpubanap yTkasuw metogmkacu” (2002), “MeToamnye-
CKM1e yKa3aHWsi Mo 3KOMOrMYEeCKOMY MUCMbITaHUI0 OBOLLHbIX KyMbTYp
B OTKpbITOM rpyHTe” (1981), “MeToavka locynapcTBeHHOro copTo-
UCNbITaHWSA CEMNbCKOX03ANCTBEHHBIX KynbTyp” (1975) ycnybnapm
acocuga onub Gopungun. Xucob 6ynmadacu mangoHu 2.8 m?,
Taxpuba kanTapukcus onnb Gopunan. Hasnap yyyH ctaHgapt
cudpatuaa Jlona Hasw, ayparannap ydyH Cenecta F, ayparaiu
onuHan. Ctangaptnap xap 10 Ta HaMyHadaH KewnH owvnalw-
Tpunau. Ycys naspuaa deHonoruk Kyaatysnap (ypyFrapHUHL
YHWO unkmLLn, GrprHYM Ba 5-6 YnH GaprnapHu xocun 6ynum,
UNamn3MeBa xocun 6ynuwm, nnamamesa nuwnLLIn) Ba GMOMeTpuK
ynyosnap onunb Gopungu. [3, 12, 13]

HATUWXXATIAP BA MYHO3APA

TapkvkoTaa pegucka HaB HamyHanapuHuWHN 6axopru mya-
jatgary puBOXnaHuw faBpnapu ypraHunguw. Taxpubaga
ypyFrnapHuUHr gactnabku yHub umkmuwm, 14m 4mH Gapr xocun
6ynuwmn, 5-6 Ta unH 6apr nango 6ynuLwn, NAN3MEBaHNHT Tex-
HUK MULIMLLKM XaMAa UCTEBMON YYyH SPOKMN UIAM3MEBA XOCHN
6ynuwuraya 6ynraH gaspnap aHuknaHay (1-xagean).

Ypranunran Haenapaa gactnabkn yHuG umkuw 5-7 KyH
opanufmaa Ky3atungu. OHr Te3 yHnb ymkkaH Haenap Jlona,
Yeppii pen Ba ®enucua 6ynmb, ynapaa 10 dous Huxon xocun
6ynuwm 5 kyHaa kang aTungum. dptanuiuap, YamnuoH, uero, [ige
[Hekaown, Anana, Pen Cuneep, PoxaHHe Ba KewT3ap HaBnapuga
yLby Kypcatkuy 6 KyHHW, [yHraHckuin 12-8, AmetxiicT Ba dypo
KpacHogapckoa HaBnapuaa aca 7 KyHHU Tallkun aTau. Ypysnap
TYNVK YHUO YukkaHO4aH KenH 14m YmH 6apr xocun 6ynuwvrada
6ynraH nasp Haenap G6ynuya 24-41 kyH opanuFuaa 6ynau.

Jlona Ba KewwT3ap HaBnapuaa ywoy AaBp 24 KyHHU TalLKui
3TnG, 3Hr KUCka MyaaaT kang atmnrad 6ynca, JyHraHckuin 12-8
HaBvaa 41 kyHHU Tawwkun a1an. by HaBHWHT facTnabku Beretatms
pvBOXNaHWLLK BoLLKa HaBnapra HUchaTaH CEKMHPOK KeYraHmr-
HUW KypcaTau. 5-6 Ta unH Gapr xocun 6ynuwmrada 6ynraH gasp

Xam Haenap ypracuaa cesvnapnu dapk kungu. Jlona Hasuga by
naBp 39 kyH, Optanuwap Hasuaa 40 kyH, Yeppii pen, YamnuioH,
®enucuna, Anana Ba [ypo KpacHogapckoa HaBnapuaa 41 KyH
atpodmaa 6ynan. SHr ysok myaaat [dyHraHckuii 12-8 Hasuaa
56 KyH Kang aTunam.

McTebmon y4yyH Apoknu unamameBa xocun bynuwmvrada
6ynraH fasp 6yinya HaBnap opacuzarv hapk sHaaa sikKorn Hamo-
éH 6ynau. Ilona Hasopat HaBuaa 42 kyH, OpTanuiuap, Yeppii peg,
[wero, e Oekaan, Penncuna, Quana, Peg Cuneep, PoxaHHe Ba
[ypo KpacHogapckoa Hasnapuaa 43 kyH, YamnuoH, AMeTxiuct
Ba KewwTsap HaBnapvaa 44 kyH Tanab KunuHaw.

OHr keunuwap HaB cudpatuga OyHraHckuin 12-8 axpanunb
YMKNG, MCTEBMONra APOKMN UNAN3MEBA XOCUM KUMULL y4yH 57
KyH capdnaaun. Jemak, Taxpubana ypraHunraH HaBnapHUHT
acocui kMcmmn 42—44 KyHNMK KMCKa pUBOXINAHWLL Aaspura ara
6ynun6, ynapHu apTanuiuap Haenap cudatuga 6axonatl MyMKvH.
[OyHraHckuin 12-8 aca 57 KyHNMK pUBOXNaHWLW AaBpu bunad
Keunuiiap HaB 3KaHIUMM aHUKNaHau.

2-xadear
Pepucka HaB Ba gyparaiinapHUHT YMyMUI XOCUNAOPIUK
KypcaTkuuu (6axopru mygaat 2025-2026 i)

Ymymuii XocHIA0pJIUK, T/Ta
Ne | HaB Ba qyparaii v Hasopatra
2025 i | 2026 i | Ypraua | HucOaTaH,
%
1 Jlona, ct 12.7 26.5 19.6 100
2 Opranumap 13.6 29.9 21.8 111
3 Yeppii pen 18.4 26.3 22.4 114
4 YemnuoH 18.8 25.9 224 114
5 | Aynranckmit 12-8 | 17.9 49.8 339 173
6 Jluero 12.3 19.9 16.1 82
7 Ametuct 35.6 23.1 29.4 150
8 JlBe Jlexaau 28.5 27.3 27.9 142
9 Denurus 15.5 23.7 19.6 100
10 Jnana 15.5 21.9 18.7 95
11 Pex cunsep 28.8 15.2 22.0 112
12 Poxanne 5.2 23.1 14.2 72
13 Kemnrr3ap 17.9 23.4 20.7 106
14 Alypo 61 | 210 | 136 69
Kpacnonapckoa
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WKkuHumM xaaBanga pegvcka HaB HamyHanapuHuHr 2025-
2026 wvnnapgaru yMyMuUn XOCUNZOPNUrA Taxnun KUnvHau.
Hasopat cudpatnaa Jlona Hasu kabyn kunuHran 6ynub, yHWHr
VKKV MANNWK ypTada xocungopnurn 19,6 T/ra HY Tawlkun a14m Ba
100 dboms aeb onmHan. YpraHunras Hasnap opacuaa aHr Kopu
ypTtada xocungopnuk flyHranckui 12-8 Hasuaa ky3atunum6, 33,9
T/ra HW Tawwkun aTan (2-xaaean).

Maskyp kypcaTtkmy Hasopart Jlona Hasura HucbataH 173
howu3s, sbHU 73 homns tokopu 6ynamn. AinHnkca, 2026 nunaa ywoy
HaBaaH 49,8 T/ra XOCUN OMNMHraHN YHUHT OKOPW XOCUINOO0PMUK
canoxuaTura ara aKaHnurnHm kypcatagu. VIKKMH4YmM tokopu
KypcaTkny AMETXICT HaBuaa kana aTunmb, KK MMnnuk yptada
xocungopnuk 29,4 T/ra H TalLKWn 3Tau.

By Hasopatra Hucbatan 150 cons 6ynub, llona Hasura Huc-
6ataH 50 hous Kopu XoCUNAoPNMK Kana atunraH. [ise Jekagu
HaBwAa ypTava xocungopnuk 27,9 t/ra 6ynnb, Hazopatra Hucba-
TaH 142 chonsHu Tawkun atam. Maskyp HasHuHr 2025 nnaaru
xocungopnuru 28,5 T/ra, 2026 nunga aca 27,3 T/ra 6ynraH. Vikku
NN KypcaTknYnapuHuHr 6up-bupura SkuHAWIM ywby HaBHUHT
XOCUNAOPINMK XuxatnaaH 6apkapop aKaHNUIMHU KypcaTaau.

Yeppii peq Ba YaMn1oH HaBNAPUHWHTE ypTada Xo0Ccunaopnuri
6up xun 22,4 1/ra 6ynn6, Hasopatra HucbartaH 114 pomsHu TaLwu-
kun atan. Pen Cuneep HaBuaa 22,0 T/ra, OpTanuwap Hasuga 21,8
T/ra XoCUNAopnMK onuMHMG, ynap xam Ha3opat HaBura HucbaTtaH
tOKOPU HaTMXa KypcaTau.

Anpum HaBnapga aca XoCuIgopnuk HasopaTaaH nact 6ynaw.

XKymnapaH, [lnero HaBuHUHr ypTaya xocungopnuru 16,1 t/ra
(82%), PoxaHHe HaBuga 14,2 1/ra (72%), Oypo KpacHogapckoa
HaBuaa aca 13,6 1/ra (69%) Hu Tawkun ataum. WyHaan kunub,
Ma3Kyp HaBrnap Xocungopnuk bynmnya Hasopat Haeura HucbataH
nacT HaTwxa KypcatraH.

XYINNOCA

TagkuKoT HaTwxXanapuHu Gupranukga Taxnun kunraHaa,
TE3NWLLIAPNK Ba FOKOPU XOCUIAOPINK Xap A0OMM xam bup Haega
OGupnawmacnur aHuknanau. MacanaH, lNlona HaBu 42 kyHaa
ncTebMonra ApoKnu unamamesa xocun kunub, 19,6 T/ra ypraya
xocungopnuk 6eprax 6ynca, JyHraHckun 12-8 57 kynaa nuwmb,
33,9 T/ra xocungopnukHW TabMuHnagu. LWy cababnu, Tesnuwap-
nuk 6ynunya Ilona, aHr 1KopKu XoCMNAoPIUK 6ynya JyHraHcKun
12-8, toKkopun Ba HucbartaH Gapkapop xocungopnuk Gyruya aca
[Be [ekaaun anoxmaa axpanub Typaau.

Ypraunnran peaycka Hasnapm opacuaa pUBOXKNaHLL JaBPY,
X0ocunaopnuk Ba 6apkapopnvik kypcatkuinapu 6yinya cesvunapnm
chapknap aHuknaHgu. HaenapHuHr acocuin kucmu 42-44 kyHpa
UCTEbMOTa APOKIN UIAN3MEBA X0CUIN KUNAW. SHF I0KOpK YpTada
xocungopnuk JyHraHckuii 12-8 Hasuaa - 33,9 1/ra, AMETXHMCT Ha-
Buaa -29,4 1/ra Ba [1ee [ekagun HaBuaa -27,9 T/ra kang aTunau.
[Be [ekaan HaBUHUHT UKKX AUNZarM Xocungopnuri gespny oup
Xun 6ynraHu yHUHr 6apkapopnuru GunaH axpanub TypuLnMHu
Kypcatan. [lyHraHckun 12-8 3Hr 0KOpU XOCUMAOPNUKKa ara
6yncaga, 57 KyHNUK pMBOXNaHWLW AaBpu cababnu kednuwap
HaB xucobnaHaaw.
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QURITUVCHI AGENTDAN QAYTA FOYDALANISH HISOBIGA
MEVA-SABZAVOTLARNI KONVEKTIV QURITISH JARAYONINI
TAKOMILLASHTIRISH

Yunusov Abrorbek Maxamadamin o‘g‘li
g.x.f.f.d. (PhD), Namangan davlat universiteti
https://orcid.org/0009-0001-5504-4399

Annotatsiya. Ushbu maqolada meva-sabzavot mahsulotlarini konvektiv quritish jarayonining energiya samaradorligini
oshirish hamda qurituvchi agentdan (issiq havodan) qayta foydalanish tizimini joriy etish orqali issiglik yo ‘qotilishini
kamaytirish masalalari tadqiq etilgan. Tadqiqot natijasida quritish qurilmasining aerodinamik va issiqlik balansi hisoblab
chiqilib, resurstejamkor majmuaviy texnologik sxema ishlab chiqildi. Mavzuning dolzarbligi qishloq xo ‘jaligi xomashyosini
chuqur qayta ishlash va energetik xarajatlarni qisqartirish zarurati bilan izohlanadi.

Kalit so zlar: konvektiv quritish, qurituvchi agent, rekuperatsiya, issiglik balansi, energosamaradorlik, meva-sabzavotlar,
texnologik jarayon.

Aunomauus. B daunoli cmamve uccnedosaHvl 60npochl NOBbIUIEHUSI IHEP20I(PpEeKMUBHOCMU NPOYECCA KOHBEKMUBHOT
CywKU na1000080WHOU NPOJYKYUU U COKPAUWEHUS. MENL08bIX NOMepb 3a cuem 6HeOpeHUs CUCIEMbl NOBMOPHO20 UCNONb30-
8aHUS CYWUNbHOZ0 azeHma (20psuezo 8030yxa). B pesynomame uccnedosanus paccuumarel aapoduHamuieckuli u mennioeou
6anancel CywunbHoU yCManosKku, a makxee paspabomana pecypcocoepezaiowas KOMNIEKCHAS. MeXHONI0zuyueckas cxemd. AKk-
myanbHOCMb membl 00YC108/1eHd HEOOX0OUMOCMbIO 271yOOKOU NepepadomKu CenbCKOX03SLUCMBEHHO20 Cbipbs U COKpAUeHUs]
JHepzemuueckux 3ampam.

Kntouesste cnosa: koneekmusHas Cywkd, CyuunbHulll azenm, pekynepayusi, meniosoi 6anauc, snep203gekmueHocme,
n1000080WHASt NPOJYKYUS, MEXHON02UUECKUL NPOYecC.

Abstract. This article examines the issues of increasing the energy efficiency of the convective drying process for fruits and
vegetables and reducing heat losses through the introduction of a system for reusing the drying agent (hot air). As a result
of the study, the aerodynamic and thermal balances of the drying unit were calculated, and a resource-saving integrated
technological scheme was developed. The relevance of the topic is due to the need for deep processing of agricultural raw

materials and the reduction of energy costs.

Keywords: convective drying, drying agent, recuperation, thermal balance, energy efficiency, fruits and vegetables,

technological process.

KIRISH

Qishloq xo‘jaligi mahsulotlarini, jumladan meva va sabzavotlarni
uzoq muddat sifatli saglash va gayta ishlash mamlakatimiz ozig-
ovqat xavfsizligini ta’minlashning muhim yo‘nalishlaridan biridir.
Hozirgi kunda sanoatda meva-sabzavotlarni suvsizlantirishda
asosan konvektiv quritish usuli keng go‘llaniladi. Birog, an’anaviy
konvektiv quritish qurilmalarining eng asosiy kamchiligi — yuqori
energiya sarfi va qurituvchi agentning (issiq havoning) namlikni
yutib, to‘g‘ridan-to‘g‘ri atmosferaga chiqarib yuborilishi natijasida
katta miqdordagi issiglik energiyasining bekorga isrof bo‘lishidir.

Ushbu ilmiy ishning magsadi qurituvchi agentdan qayta
foydalanish (rekuperatsiya qilish) tizimini yaratish va shu orqali
konvektiv quritish jarayonining termodinamik hamda igtisodiy
samaradorligini tubdan oshirishdan iborat.

Mazkur sohada xorijiy va mahalliy olimlar (jumladan,
A.S. Omurov, S.T. Xoshimov va boshqalar) tomonidan
quritish jarayonlarining intensivligini oshirish, turli qurilma
konstruksiyalarini yaratish bo‘yicha ko‘plab ilmiy tadgiqgotlar olib
borilgan. Biroqg, olib borilgan adabiyotlar tahlili shuni ko‘rsatadiki,
ko‘pgina amaldagi quritish kameralarida qurituvchi agentning
issiglik potensialidan bir marta foydalaniladi va chiquvchi havo
ogimidagi issiglik to‘liq hisobga olinmaydi. Mavjud tizimlarda
rekuperatsiya qurilmalarining aerodinamik qarshiligi va
namlangan havoni gayta tayyorlash jarayonlarining murakkabligi
to'liq hal etilmagan [5].

Bu borada xorijlik olimlar tomonidan ko‘plab ishlar amalga
oshirilgan. Meva-sabzavotlarni quritish jarayonida issiglik va
massa almashinuvi, quritish kinetikasi, qurituvchi agentning

harorati, namligi va tezligini optimallashtirish masalalari ko‘plab
tadqiqotchilar tomonidan o‘rganilgan. Xususan, konvektiv
quritish jarayonida mahsulotdan namlikni chigarish issiqlik,
massa va impuls almashinuvi bilan o‘zaro bog'liq bo'lib, quritish
samaradorligiga qurituvchi havoning harorati, nisbiy namligi va
harakat tezligi sezilarli ta’sir ko‘rsatishi aniglangan.

Patel K.K. va Kar A. gishlog xofjaligi mahsulotlarini issiqlik
nasosi yordamida quritish masalalarini tadqiq etib, quritish
muhitining harorati va namligini boshgarish orgali mahsulot
sifatini saglash hamda energiya sarfini kamaytirish imkoniyatlarini
ko‘rsatgan. Tadgigotchilar issiglikni qayta tiklash va quritish
mubhitidan samarali foydalanish energiya samaradorligini
oshirishning muhim yo'nalishlaridan ekanligini ta’kidlagan [6].

Castro A.M., Mayorga E.Y. va Moreno F.L. mevalarni konvektiv
quritish jarayonining matematik modellashtirilishini tahlil qgilib,
issiglik va massa almashinuvi tenglamalari asosida quritish
jarayonini optimallashtirish mumkinligini ko‘rsatgan. Ularning
tadgiqotlarida matematik modellar quritish jarayonini loyihalash,
boshgarish va optimal texnologik parametrlarni aniglashda muhim
vosita sifatida baholangan [4].

MATERIALLAR VA USULLAR

Tadqiqot jarayonida issiglik va massa almashinuv nazariyasi,
matematik modellashtirish hamda aerodinamika gonuniyatlaridan
foydalanildi.

Birinchidan, qurituvchi agentning qoldiq issiqgligi va namlik
sig‘im koeffitsiyentidan kelib chigib, uni qayta siklga kiritish
(resirkulyatsiya qilish) optimal parametrlari nazariy jihatdan
asoslandi;
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1-jadval.

An’anaviy va takomillashtirilgan (rekuperatsiyali) konvektiv quritish usullarining qiyosiy texnik-igtisodiy ko‘rsatkichlari

T/r | Taqqoslash mezonlari

An’anaviy konvektiv usul

Takomillashtirilgan

(rekuperasiyali) usul O¢zgarish / Samaradorlik

1 Issiqlik energiyasi sarfi

Yugqori (isrof ko‘p)

Tejamkor (qoldiq issiglik qaytariladi)

25-30% gacha tejaladi

Qurituvchi agentdan Bir martalik (atmosferaga S T, . .
2 fordalrsih Al Siklli (resirkulyatsiya qilinadi) Samaradorlik 1,8 barobar oshadi
3 Mahsulotdagi vitamin va O rtacha (harqrat. tebram.shl Yugqori (bir maromdagl havo oqimi Tabiiy holatga yaqin saqlanadi
rang saqlanishi sababli pasayishi mumkin) evaziga)
4 Atrof-muhitga ta’siri Issiq gazlar chiqishi yuqori I el (s o il i Ekologik toza va xavfsiz
kamaygan)
2-jadval.
Qishloq xo‘jaligi mahsulotlarini quritishda texnologik parametrlarning magbul oralig‘i
Meva va sabzavot turlari | Quritish harorati (°C) | Havoning harakat tezligi (m/s) | Boshlang‘ich namlik (%) | Yakuniy namlik (%)
Olma va nok parraklari 60 — 65 1,5-2,0 80 -85 12-14
Sabzi va lavlagi 65-170 2,0-25 8288 10-12
Ko katlar
(olsrap o) 40— 45 1,0-1,2 85-90 8-10
Rezavorlar
. 55-60 1,8-22 75-82 15-18
(mayizbop uzum, olcha)

Ikkinchidan, quritish kamerasidan chigayotgan nam havo
ogimini tozalash va issiqgligini qayta tiklash uchun yangi
konstruksiyadagi issiglik almashinuv tizimi (rekuperator) ishlab
chiqildi;

Uchinchidan, quritish jarayonining kinetikasi hamda qurituvchi
agentning sarf me’yorlarini aniglash imkonini beruvchi matematik
model yaratildi.

NATIJALAR VA MUNOZARA

Tadqgigot doirasida ishlab chigilgan va amaliyotga tatbig
etilgan takomillashtiriigan konvektiv quritish usuli ishlab chigarish
jarayoniga sezilarli ijobiy o‘zgarishlarni olib kirdi. Avvalo, qurituvchi
agentning issiglik salohiyatidan ogilona qayta foydalanishga
asoslangan resirkulyatsiya tizimining joriy etilishi energiya sarfini
keskin qgisgartirish imkonini berdi. Jumladan, issiglik energiyasidan
ogilona foydalanish hisobiga umumiy sarf-xarajatlar 25-30
foizgacha qgisqgarishiga erishildi. Bu esa 0z navbatida energiya
resurslari gadrlanib borayotgan hozirgi davrda korxonalar uchun
eng muhim iqtisodiy yutuglardan biri hisoblanadi.

Bundan tashqari, texnologik jarayonning optimallashtirilishi
tayyor mahsulot sifatiga ham bevosita ijobiy ta’sir ko‘rsatdi.
Quritish kamerasining ichki muhitida issiglik va havo ogimining
doimiy bir maromda, to‘xtovsiz aylanishi ta’minlanishi natijasida

meva va sabzavotlarning tuzilishi buzilishining oldi olindi. Natijada,
quritilgan mahsulotlarning o‘ziga xos tabiiy rangi, xushbo'yligi
hamda tarkibidagi gimmatli vitaminlar va biologik faol moddalar
an’anaviy usuldagiga qaraganda ancha yuqori darajada
saglanib qoldi. Bu esa tayyor mahsulotning bozor giymati va
raqobatbardoshligini oshirishda muhim omil bo'lib xizmat giladi.

Shuningdek, mazkur usulning ekologik va igtisodiy afzalliklari
ham birdek ahamiyatlidir. Atmosferaga bekorga va nazoratsiz
ravishda chigarilib yuboriladigan issiq gazlar hamda chigindi havo
hajmi keskin kamauytirildi, bu esa atrof-muhitga yetkaziladigan
salbiy texnogen yuklamani kamaytirishga yordam berdi.
Energetik xarajatlarning optimallashuvi va mahsulot isrofining oldi
olinishi umumiy ishlab chigarish tannarxining sezilarli darajada
pasayishiga, quritish sexlarining rentabelligi esa bir necha barobar
ortishiga olib keldi.

XULOSA

Qurituvchi agentdan qayta foydalanishga asoslangan
konvektiv quritish jarayonini takomillashtirish meva-sabzavotlarni
sanoat migyosida gayta ishlash korxonalari uchun yugqori igtisodiy
samara beradi. Ishlab chigilgan texnologik sxema va tavsiyalar
hududiy quritish sexlarida sinovdan o‘tkazilib, o'z samaradorligini
isbotladi.

taraqgiyot strategiyasi to‘g‘risida"gi PF-60-son Farmoni.

va texnologiya, 2019. — 216 b.

limiy xabarnoma. — Toshkent, 2023. — Ne1. — B. 112-118.
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OAHAKITU MEBA YPYFU MOUNAPUHU COBYK NMPECCHALL
BA AMUTOATNIMHOAH TO3ANAWHWHI 3KONOIMMNK-PECYPC
CAMAPALOPIUTU

HewmatoB 3achap 3okup yrnm
HaBowuin faBnat KOHYMIMK Ba TEXHONOMUANap YHUBEPCUTETU aCCUCTEHTM
https://orcid.org/0009-0002-1542-1775

Annomayus. [Janakau mesa ypyrnapudan Mot axcpamuuiHuH2 yu yCyau yHyM 6d IKON02UK ME30HAap Oyiuua KUECIaH2aH.
Cosyk npeccrawida onuHean MOUWIAPHUHZ amMu20aiUH, MOKCUK MEMALIAp 8d MUKpOOUOIO2UK KYPCAMKUUAAPU AHUKAAH2AH.
Moiinapnu amuzdanundan mosaiawHuHe Cys8cus cnupmiu skcmpaxkyus mextonozuscu maxkaug amuaub, 1000 ke marusza
modduti 6ananc mysunzau: xomawé maccacurunz 99,05 % u mosap Exu uKKunaAMUU OKUM2a UYHAAMUPUAAOU.

Kanum cysnap: danakau meea ypyru, cogyk npecciaul, amMuzoanut, YUaHO2eH 2NUK03Ud, Cnupmiu 3KCMpakyusl, oFup me-
mannap, Kynxcapa, moooutl 6anauc, YuKUHOUCU3 MEXHONO2USL.

Annomayusa. Conocmaeienst mpu cnocoba useieueHus Macaa u3 cemsH KOCmouKoeblx ni0doe no 8uixody u sKonozuue-
ckum kpumepusam. Onpedeneno codepycanue amuz0aiurd, MOKCUUHbIX MEMAJII08 U MUKPOOUOIOZUYeCKUe NOKA3amenu Mace
xonodHozo omxcuma. Ipednorcena 6e38600Has CNUPMOBAS. MEXHONIO2US OYUCMKU MACEN OM amuz0aluHa U COCMasieH mame-
puanvhetti 6anarc Ha 1000 ke adpa: 99,05 % maccel colpbs HANPABTAEMCA 8 MOBAPHDLU ULU 8MOPUUHBLL NOMOK.

Knrouessie cnosa: cemena kocmoukosewix njiodos, Xo100HOe NPECCO8AHUE, AMUZOANUH, YUAHOZEHHBLL 21UKO3UJ, CUPMO8ast
IKCMPAKYUS, MAHCENbLE MEMAIIBL, HCMBLX, MAMEPUANbHDLU 6AIAHC, 6e30MX00HAS MEXHON02US.

Abstract. Three oil recovery routes for stone fruit kernels are compared against yield and environmental criteria. Amygdalin
content, toxic metal levels and microbiological indicators of the cold-pressed oils were determined. A water-free ethanolic
technology for removing amygdalin is proposed and a mass balance per 1000 kg of kernel is given: 99.05 % of the feedstock
is directed to marketable or secondary streams.

Keywords: stone fruit kernel, cold pressing, amygdalin, cyanogenic glycoside, ethanolic extraction, heavy metals, press

cake, mass balance, waste-free technology.

KUPWULL

Y36eknucToH GoFgopuMnurnaa gaHaknm Meeanap eTakyu
YPWHHW 3rannavgm; ynapHu kanta uwnawaa impyk TOHHaXm
JaHak okumu xocun 6ynaau. Hasowii Bunoatuga TynnaHaguraH
JaHaknap xo3up4ya ékunmokaa €ku MonuroHra YvMkapunmokaa,
XOnOyKku MarF3uaary Mo MUKOOpY aHbaHaBWIn MOMMM SKMHNap
Japaxacuaa.

XKaxoH agabvéTtraa Mov axpaTuil yeynnapu KeHr KMEcnaHraH
[1]. XoMaLEHMHT acocuin YeKnoBYM OMUIK 3ca YpyFaaru LnaHo-
reH rMUKo3una, aMUraanvMHAUp: YHUHT MUKOOPW KEeHr TebpaHuLLm
aHuknaHraH [2], EFSA yTkup xaBc 6axocvHu bepraH [3]. Mebép-
nap Espona Uttudokn PernamerTtnga 6enrvnanra [4], CODEX
STAN 193-1995 na aca Gy kypcaTkuy ymymaH inyk [5], SbHU
Xarnkapo Mebepuii 6aza nsymn amac. A4UNKINKHN NYKOTULLHUHT
ynNbTPaTOBYLUMM YCynu cyB MyxuTuaa Gaxapunagwu [6]; akc-
TpaKUMsl LapoUTU Molaarv amurganvH Kongusura ceavnapnm
TabCcup Kunagw.

[aHak monnapuHu amurganuHiaH CyBcu3 LwapouTaa,
EnuK KOHTYpAa To3anall Ba axpaTunraH rmuko3ugHu ToBap
MaxcyrnoTura annaHTMpuLl 6yinya TEXHONorMk e4nm agabuétaa
yupamaau; Yabeknctonaa By ityHanuiiga TMauMnu Taakukotnap
onnb GopunmaraH. TagKMKOTHUHT MaKcaau MOW axpaTuLl ycy-
TIMHW 3KOMOrUK Me3oHnap 6yinya acocnall, MONNAPHUHT XaBd-
cmanurnHy 6axonall Ba yrnapHu amurganvHgaH To3anallHUHE
YMKUHANCU3 TEXHOMOMMSCMHMN UWnad ynkuwamp [7-8].

MATEPWUANNAP BA YCYIIAP

TapkukoT 06bekT HaBoui BUNosaTuHUHT XaTtmupyuu Ba Hypota
TymMaHnapuaa eTuwTupunrad wadTonu, onxypu, onva, ypuk,
ayyvk Ba €BBONK 6ogom ypyFu Mar3n. MaFuanap AaHakaaH ax-
patunub, konauk Hamnuk 5 % gad nact 6ynryHya Kyputungu.
Yu ycyn — 6eH3vH dpakumsic épaammuaary aKCTpakLUms, NCCHK
Ba COBYK Npeccnall — napanners, y4 Takpopuinukaa cuHanau;
yHyM abCcontoT Kypyk Maccara HucbataH xucobnaHau.

Amurganud mukgopu LC-2030C 3D Plus xpomatorpadu-
naa, Shim-pack GIST-HP C18 (250%4,6 mm, 5 Mkm) ycTyHuaa
aHUKNaHOW: xapakaTtnaHyBum dasa aueToHuTpun : cyB (55:45),
capcu 0,5 mn/mMuH, ycTyH xapopatu 40 °C, getekumanaw 215
HM; MUKZOpPUIA Baxonall TvKopaT CTaHAapT HaMyHacura Hucba-
TaH yTkasunau. dnementnap (Hg, Pb, Cd, As, Cu, Fe) nigyktus
6ofnaHraH nnasmanu mMacc-cnektpometpusi yeynuaa, AT 7500
acbobuaa (nnasma KkyseaTn 1200 BT) aHuknaHam; MUKpoBUonorvk
KypcaTtkuunap arap ycynuza 6axonasau.

Tosanaluga akcTpareHT cudatuga kumesmii Tosa (96 %) atmn
CMUPTY ULLINATUNAW, YYHKM aMUrganiH CyB UWITUPOKUAA, aiiHUKCa
3MyNbCWH hepMeHTU Tabcupuza ruaponuara yupab, 3axapnu
OeHs3anbaerng Ba UMaH kucrotacu xocun kunagu: CpoHNOy, +
2H,0 = 2C4H1,04 + C¢HsCHO + HCN. LLly 6ouc xapaéHHUHT xe4
6up Bockuumaa moiira cyB TermMacnur LWapT Kunmb Kynunam.
Mpeccnab onvHraH Mo uneTpnaHnG, 96 % nu aTun cnupTu
6unaH 1:1 xaxmuin HUcbatga apanawTvpungu; apanawma
akcTpakTopaa 30-40 °C pa 40 pakvka SKCTpaKumust KUIUMHAK,
KaBaTnaHuw ycTyHuaa casanap axpatunub, To3anaHraH Mon
onuHAW, cnnpTnu asa aca GyFnaTunmb, KOHAEHcaUWs opkanu
uyMKIra kantapunau.

Ycynnap yptacugaru capk xap 6up xomalué yqyH 6up xun
NyHanuwiaa amac: Wwadtonu, onxypu Ba onyaga yHyMm aKCTpak-
LmMst > UCCuK Npeccrnall > CoBYK Mpeccrnall katopuaa kamasiu,
ypViK Ba a44nk 6bogomaa aca UcCuk npeccnatl aKCTpakums bunax
TeHrnawaan éku yHaaH ycTyH Yukaam (Ypukaa 48,0 % ra kapLum
46,3 %).

HATWXATAP BA MYHO3APA

Okonoruk 6axonawga yHYMHUHT ¥3U eTapniu Me30H 3aMac:
3KCTpaKumsaaa 6eH3nH PPaKLMSCUHUHT BMp KMCMK MaxcynoTaa
KONAMK Xonuaa Konagu, ydyB4aH KMCMU 3ca 3MUCCUSI XOCKI
kunaaum. CoByk npeccrnall aca XoHa xapopatuia, 3puTyByYMcK3
Haxapunagu: yHym nact 6ynca-ga, apuTyBum Konawrv 6ynvangm
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1-xadearn

CoByk npeccnalu ycynuaa ofiMHraH MoMnapHUHT CaHUTapuA-TUIMEeHUK KypcaTKuinapm

Kypcarkuu Mesnép ladrosu mMoiin AY4HK YpUK MOIiH Ouxypu moiin Menépra uucodaran, %
AMMTJaIMH, MI/KT <0,5 0,430 0,111 0,0936 18,7-86.0
Cumo0, Hg, mMr/kr 0,03 0,00734 0,0054 0,0062 18,0-24,5
KyproumH, Pb, mr/xr 0,1 0,01692 0,0117 0,0138 11,7-16,9
Kaymuit, Cd, mr/kr 0,05 0,00011 0,0001 0,0002 0,2-0,4
Maprumyii, As, MI/Kr 0,1 0,00084 0,0002 0,0003 0,2-0,8
Muc, Cu, Mr/kr 0,4 0,03664 0,0436 0,0481 9,2-12,0
Temmup, Fe, Mr/kr 5,0 0,39463 0,4815 0,4579 7,9-9,6
Sl S YR <10 <10 <10 <0,1/<5,0
3aMOypyFaap

Ba TepMorabur KOMNOHEHTNap CaknaHaaun. QKCTPaKLMS YHYMUHN
100 % neb onranga, CoByk Npeccnaluaa Mo peCypCyHUHT ypTada
77,7 % v caknaHagw; nykotunran 22,3 % kyHxapa Tapkubuaa
Konub, emM-xawak okuMu cudatmaa yTunusaumsa KunvHagu.
Ly 6ouc kemnHrn TagkukoTnap COBYK mMpeccrawja OnuHraH
mMounapaa 4aBoOM STTUPWIAN; YNAPHUHT CaHWUTapUs-TUrMeHUK
KypcaTtkmunapu 1-xagsanga KenTupunraH.

Yuana moviga amurganuH pyxcat atunraH gapaxa (0,5 mr/kr)
OaH nact 6ynam, ammo HamyHanap yptacuga 4,6 6apobapnuk
TahoByT MaBXyA: WadToNM MO MebEPHUHT 86 % HK arannai-
OV, SbHU XaBPCU3NMK 3axmpacy xxyaa Top. boluka HamyHanapHu
xam xucobra onraHga tebpanuw opanum 0,111-0,761 Mr/kr Hu
TaLLKWI 3TAW; FOKOPY Yerapa ayyvk Ba €BBovin 6040M Monnapura
Termwnu 6ynub, mebepaaH 1,52 6apobap tokopu. [emak, 6ogom
rypyxu Ba wadtonu Monnapu y4yH 3axapcuanaHtupuil 60ckmuym
MaxOypuniamp.

Tokcuk metannap 6ynnya aHr katTa xaBCM3nuK 3axmpacu
KagMui Ba MaprumyLl 6ynvya (MebepHuHr 1 honamaaH xam kam),
HucbaraH toKopm ynyLu aca cumobaa (18,0-24,5 %) kang atunaw;
Oy MMHTaKada TEXHOTEH FOKIAMaHUHT NAaCTAUIMHW TacavKnanan
Ba xankapo mabnymotnap [10] 6unaH 6up katopga Typaaw.
Temup (7,9-9,6 %) Ba muc (9,2-12,0 %) nunug nepokcugna-
HULLWHW TE3NaLTUPYBYM KPUTKK AapaxagaH aHda nact. Aspob
GakTepusinap Ba 3ambypyrnap coHu 10 KXB/r naH kam, natoreH
rypyxfiap aHvknaHMmaaum; cababu MaFrM3HUHT AaHak Koousn num-
Oa v3onauusanaHraHnurn Ba nunug pasaHuHr cyB aonnurm
nactnuruamp [11].

CyBCK3 CMMPTAM 3KCTPaKLMA TEXHOMOIMACKU CUHOBAAH
yTKa3unraHga CnvpTin SKCTPaKTAaH OK PaHrmy kaTTuK Moada
axpatnb onvHau; y CyBAa SXWWU 3pUMIAAM Ba SpuUTMacuaaH
auumk 6ogomMra xoc xua kenaaum, 6y dpakuMsHUHT amurganvH
9KaHUHW Tacavknanan. ATun cnupTtu OyFnaTul Ba KOHAEHcaums
focknumaa Luknra Kantapunagum, SbHU XapaéH eénuk KOHTypaa
yLnanav Ba CytK YMKUHAM OKUMUW XOCUM KANManan; axpaTunraH
amurganviH aca papMaLeBTMKa caHoaTu yYyH CTaHdapT Moaaa
cudatuga vurunagu. Ywby Hatukanap acocuaa ypyF MaFsuHu
KOMMMEKC KanTa UNaLHWHT MOAAuA 6anaHcy Ty3unam (2-xag-
Ban); xucob 1000 kr abcomtoT Kypyk MafFusra HucbaTaH, ypraya
yHyM (34,0 %) 6ynya onnb 6opunaw.

BanaHc xomawé maccacuHuHr 99,05 % v ToBap Maxcynot
€KN MKKMIaMyn XoMallé OKMMMUra WYHaNnTUPUINLWMNHA
Kypcatam; nykotuwnap 0,95 % Hu Tawkun atagu, yrunmsaums
KUNMHManOuraH OkMM amanga waknnaHMmanan. AHbaHaBui

cxemaga, akcuMHYa, OpraHuK 3puUTYBYUHUHT BUP KNCMK TU3UMAAH
4YnKMG KeTaam, TOKCUK axpanMa xucobnaHraH amurganuH aca
Taknud aTunraH cxemaga anoxyaa ToBap OkMMUra annaHagu.
2-xadean
YpyF MaF3vHM KOMNMEKC KaWTa ULINalHUHI Moaanum
6anaHcu (1000 kr abcontoT Kypyk MaFusra Huc6araH)

MuKIODH Ymymumii .
T/p| Oxum HOMH KIopH, Mmaccafad, | Uynaammn
K %
1 | Tosamanrax mMoit 335 33,5 O3HK-OBKAT,
(apmaneBTHKa
Kymapa eM-XalllaK
2 | (mo¥cu3naHran 655 65,5 .
xoManécu
KyKyH)
3 Amurpamis 0.5 0,05 (bapMauel}mKa
KpHCTaJLIapH XoManécu
4 Kaiitapunran ) ) LUKITa
CIIUPT Kaitapuiaam
5 | Texnononik 9,5 0,95 -
HyKOTHIILIAp
Kamn 1000 100,0 -
XYINOCA

Yu ycyn KnécnaHrana SKCTpaKLUmMs SHr kokopuy yHym bepca-aa,
3PUTYBYM KONAWFU Ba y4yBYaH OpraHvk GuprkManap aSMmnccuscu
Tybannm aKoNoruK xmuxataaH Makbyn amac, CoByk npeccrnaiiga
3ca yHym 5-13 chous Gupnukka nact 6ynca-aa, Mo peCypCuHUHT
77,7 % v caknaHmb, KomnraH KMcmum KyHxxapa okumyaa yTunmusaums
KWNMHaOW; COBYK Mpeccnaluaa ofMHraH wadTonu, a4yumK Ypuk Ba
onxypw movnapuaa amurganvi 0,0936-0,430 mr/kr opanusnga
6ynnb mebEpaaH NacT, TOKCUK MeTannap MebepPHUHT 25 % ngaH
owimManamn, MMKpobronorvk Kypcatkuunap verapagaH kamuga
MUHr 6apobap nacT, 6o40M rypyxu Monnapuaa aca amurganuH
0,761 mr/kr ra eTnd mevépaaH 1,52 6apobap owwaau; wy cababnm
MOWMapHU amuraanvHaaH To3anallHUHT CyBCI3 CIMPTIIN SKCTPaK-
ums TexHonorusicn (96 % ataHon, mow : crimpt = 1:1, 3040 °C,
40 pakvka) nwnab ymkungu, byHaa aKCTpareHT énuk KOHTypaa
KavTapmb onuHagu Ba axpatunraH amurganvH dapMavueBTvika
xomawécvra avnaHtupvnaau; 1000 kr abcontoT Kypyk Mafuara
HuchbaTaH TyaunraH 6anaHcaa 335 kr To3anaHraH mMow, 655 kr
KyHxapa Ba 0,5 kr amurganuH onuHagu, nykotuwnap 0,95 % Hu
TaWwkun aTagun, SbHU xoMaweHuHr 99,05 % u donganu okumra
NyHaNTMpunuo, amanga YMKMHAUCK3 CXxema TabMUHNaHaau.

BioResources. — 2022. — Vol. 17(3). — P. 5146-5163.
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KONVEKTIV QURITISH HARORATI VA VAQTINING ANJIR
NAVLARIDAN TAYYOR MAHSULOT CHIQISHIGA TA’SIRI
(SURXONDARYO VILOYATI SHAROITIDA)

Ganiyev Shaxzod Abdulla o‘g‘li
Akademik M.Mirzayev nomidagi bog‘dorchilik, uzumchilik va vinochilik ilmiy-tadqiqot instituti ilmiy tadgigotchisi
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Annotatsiya. Magqolada konvektiv quritgich kamerasida harorat ko ‘rsatkichlari hamda texnologik ishlov berish
muddatining Surxondaryo viloyati sharoitida yetishtirilgan oltita istigbolli anjir navi — Uzbekskiy jeltiy, Qrim 9, Qrim 29,
Qrim 43, Karshinskiy chyorniy va Dalmatskiy mevalaridan tayyor quruq mahsulot chiqishi dinamikasiga ta’siri natijalari
bayon etilgan. Kameradagi harorat va ishlov berish vaqtining ortishi bilan meva to‘qimalaridagi namlikning jadal
bug ‘lanishi hisobiga mahsulot chiqishi qonuniyatli ravishda pasayib borib, 40°C da 20 soatlik muddatda 68,7-77,9 foizni,
60°C haroratda 80 soatlik chuqur degidratatsiyadan so ‘ng 8,7-13,7 foizni tashkil etdi. Tadqiq etilgan navlarning morfologik
tuzilishi va quruq modda zaxirasi namlikni ajratish sur’atiga jiddiy tabaqalanuvchi ta’sir ko ‘rsatib, Uzbekskiy jeltiy (o ‘rtacha
42,04 foiz) va Dalmatskiy (o ‘rtacha 39,17 foiz) navlari yuqori texnologik barqarorligi bilan ajralib turdi, Qrim 29 va Qrim
43 navlari esa erkin namlikni tez yo ‘qotishi hisobiga konditsion holatga boshqalarga qaraganda 10-15 soat oldin yetdi.
Haroratni 40-45°C da ushlash mahsulot chiqishini standart me’yorga yetkazish uchun ortigcha vaqt (70-80 soatdan ziyod)
va energiya sarfini talab etsa, 60°C harorat meva sirtining kuchli qotib qolishiga sabab bo ‘lishi aniglandi.

Kalit so “zlar: anjir, navlar, konvektiv quritish, harorat rejimi, quritish muddati, degidratatsiya kinetikasi, tayyor mahsulot
chiqishi, texnologik reglament.

Annomayus. B cmamee npedcmaeienst pe3yismamol N0 OYeHKe GIUSHUS MEMNEPANYPHBIX PEHCUMOB U NPOOONHCUMENb-
HOCMU npoyecca 8 KOHBEKMUBHOU CYWUIbHOL Kamepe HAa 8bIX00 CyweHOl npoOyKyuu wecmu nepcnekmueHblX COpmoe UH-
scupa — Y3zbekckuli scenmotii, Kpoim 9, Kpoim 29, Kpoim 43, Kapwunckuti ueprotii u Jaamamckuil, 8bIpaujeHHbIX 8 YCA08USX
Cypxandapwurckoti obnacmu. YcmanoeneHo, umo ¢ NosbluleHUeM meMnepamypbl CyuwibHO20 d2eHma U yeenuueHuem dKc-
nosuyuu 8bIxo0 20M0o8020 NPOOYKMA 3AKOHOMEPHO CHUNCAIICS 8C/le0CmaUe UHMEHCUBHO20 UCnapeHust CB0600HOU U CeA3HOLU
enazu: om 68,7-77,9% npu memnepamype 40°C (20 uacos) do 8,7-13,7% npu any6okoii decudpamayuu npu 60°C (80 ua-
co8). Bulsienenvl copmogbie pasnuuus 8 KUHemuKe 61az00moauu, 00yCci061eHHble aHAMOMO-MOPGON02UUECKUM CIPOEHUEM
n10008 U ucxoOHbIM codepycaruem cyxux geujecma. Copma Yzbexckutl scenmesiii (cpeduuti 8vixod 42,04%) u Jarimamckuil
(39,17%) npodemoHCMpuposaiu 8bICOKYI0 MEXHON02UUECKYHO YCMOUUUBOCMb U PABHOMEPHYIO 8/1d200maauy, moz2dd Kak co-
pma Kpovim 29 u Kpvim 43 xapakmepusosanuce yckopenHoli nomepeti énazu, docmuzds KOHOUYUOHHoU anaxchocmu Ha 10-15
uacos 6vicmpee. Ilokasano, umo duanason 40-45°C conpsaicen ¢ upesmepHoli OaumensHocmoio cywku (6onee 70-80 uacos)
U nosblweHHbIMU dHepzosampamamu, a memnepamypa 60°C npugodum K HexcenamenbHOMY NEPECLIXAHUKD NOBEPXHOCMU U
YXyOUIEHUI Op2aAHONENMUUECKUX KAUeCcme.

Knrouessie cnosa: umscup, nomonozuueckue copma, KOH8EKMUBHAS CYWKA, MEMNEPAMYPHbLU pexcuM, NPOJONHCUMeNnsb-
HOCMb CYWKU, KUHemuKa dezudpamayuil, 861xo0 cyuleHol npodyKyuu, MexHoN02U4eCcKULl pe2iameHm.

Abstract. This paper presents the findings of a multi-year study evaluating the effects of convective drying temperatures
and processing durations on the dried product yield of six promising fig cultivars — Uzbekskiy zheltiy, Krym 9, Krym
29, Krym 43, Karshinskiy cherniy, and Dalmatskiy, grown under the subtropical conditions of Surkhandarya region. The
experimental data revealed that increasing both drying temperature and exposure duration led to a consistent and substantial
reduction in fruit yield due to intensive moisture evaporation, ranging from 68.7-77.9% at 40°C after 20 hours down to 8.7-
13.7% following profound dehydration at 60°C after 80 hours. Distinct cultivar-specific dehydration kinetics were observed,
governed by pericarp thickness, tissue density, and initial dry matter content. Uzbekskiy zheltiy (average yield of 42.04%) and
Dalmatskiy (39.17%) exhibited notable technological stability and uniform moisture release, whereas Krym 29 and Krym 43
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demonstrated rapid desiccation, achieving target moisture levels 10-15 hours earlier than the other cultivars. While drying
at 40-45°C required excessive processing times (> 70-80 hours) accompanied by high energy expenditure, exposure to 60°C
provoked rapid surface hardening (case-hardening) and sensory degradation.

Keywords: figs, cultivars, convective drying, temperature regime, drying duration, dehydration kinetics, dried fruit yield,

processing protocol.

KIRISH

Qishlog xo'jaligi xomashyosini chuqur gayta ishlash hamda
mavsumiy meva-sabzavot mahsulotlarining biologik giymatini
uzogq muddat saglab qolish zamonaviy ozig-ovqat sanoati va
gishlog xojaligi ilm-fani oldida turgan eng ustuvor vazifalardan
biri bo'lib golmogda. Subtropik mintagalarning noyob va gimmatli
meva turi sanalgan anjir (Ficus carica L.) o‘zining yuqori
darajadagi eruvchan gandlari, mineral birikmalari, parhezbop
kletchatkasi hamda polifenolli antioksidantlari bilan ajralib
tursa-da, pishib yetilgan pallada meva to‘gimalarining haddan
ziyod nafisligi, yuqgori nafas olish intensivligi va mikrobiologik
buzilishga moyilligi tufayli yangi uzilgan holida uzoq vaqt saglash
hamda uzoq masofalarga tashish imkoniyati keskin cheklangan.
Hozirgi kunda jahon amaliyotida barqaror va energiya tejamkor
gayta ishlash tizimlari jadal rivojlanib, an’anaviy ochiq quyoshda
quritishning sanitariya-gigienik kamchiliklarini bartaraf etuvchi
yopiq quritish majmualariga keng o'tiimoqda [3].

Mevalarni degidratatsiya qilish murakkab nostatsionar
termodinamik hodisa bo'lib, unda ichki namlikning to‘gimalar
ga’ridan tashqi yuzaga kapillyar-diffuzion ko‘chishi va sirtdan atrof-
mubhitga bug'‘lanib ketishi issiglik hamda massa almashinuvining
fundamental qonuniyatlariga bo'ysunadi. Jumladan, quritish
mexanizmlari va issiqlik uzatish tamoyillarining material
xususiyatlariga ta’sirini o‘rgangan tadgigotchilar suvsizlanish
sur’ati fagatgina tashqi haroratga emas, balki jismning ichki
fazaviy qarshiligi va issiglik o‘tkazuvchanligiga ham chambarchas
bog‘liq ekanligini gayd etadilar [4]. Bu borada konvektiv va
konduktiv issiglik almashinuvining birgalikda kechishi jarayonini
tahlil gilgan olimlar namlik gradientining to‘gima ichidagi
harakatini to‘g'ri boshgarish mahsulotning sirtqi gatlami notekis
zichlashishi va yorilishining oldini olishda bosh mezon ekanligini
ko‘rsatib o'tganlar [2]. Bundan tashqari, quritish jarayonini doimiy
monitoring qilish va uzluksiz ma’lumotlar to‘plash asosida olib
borilgan tadgiqotlar shuni tasdiglaydiki, issiglik rejimi va vaqt
oralig‘i to'g‘ri muvofiglashtirilmasa, materialning kolloid tuzilishi
buzilib, qayta tiklanmas sifat pasayishlari yuzaga keladi [6].

Quritish jarayonini nazorat gilinadigan konvektiv kameralarda
tashkil etish tashqi muhit omillariga garamlikni bartaraf etish bilan
birga, harorat va havo ogimi tezligini aniq muvozanatlash orgali
yuqori organoleptik sifatga erishish imkonini beradi. So‘nggi
yillarda meva va sabzavotlarni konvektiv quritishda matematik
modellashtirish va gidrodinamik hisoblash (CFD) usullarini
go‘llash yuzasidan olib borilgan keng gamrovli tahlillar kamera
ichidagi termodinamik parametrlarning degidratatsiya kinetikasiga
hal qiluvchi ta’sirini nazariy jihatdan isbotlab berdi [1]. Shu bilan
birga, reaktor konfiguratsiyasi va texnologik ish sharoitlarining
dispers hamda nam zarrachalar issiglik almashinuviga ta’sirini
baholagan tadgigotlar ko‘rsatishicha, muayyan issiglik muhiti
va kinetik davomiylik xomashyoning geometrik o‘lchamlari,
sirtqi bug‘lanish yuzasi va kichrayish ko‘rsatkichlari bilan gat'iy
integratsiyalashgan bo'lishi lozim [7]. Anjir mevalarini quritish
bo'yicha o‘tkazilgan fundamental izlanishlarda esa xomashyo
tarkibidagi gand moddalarining yuqori konsentratsiyasi va suv
molekulalarining biokimyoviy bog‘langanligi issiglik ogimini
to‘gima bo‘ylab tagsimlanishida o‘ziga xos to‘siq yaratishi, natijada
haddan tashqari jadal isitish mahsulot tarkibining buzilishiga olib
kelishi alohida ko‘rsatib o'tilgan [5].

Shunga garamay, Surxondaryo viloyatining o‘ziga xos
issiq va quruqg subtropik sharoitida yetishtirilgan turli biologik

xususiyatlarga ega anjir navlarini sanoat migyosida konvektiv
quritishda kamera haroratining 40°C dan 60°C gacha bo‘lgan
keng diapazoni va 20 soatdan 80 soatgacha bo‘lgan texnologik
vaqt ekspozitsiyasining tayyor mahsulot chigishi dinamikasiga
differensial ta’siri yetarlicha tadqiq etilmagan.

MATERIALLAR VA USLUBLAR

Eksperimental tadqiqotlar 2022-2024 yillar davomida Akademik
M. Mirzayev nomidagi bog‘dorchilik, uzumchilik va vinochilik ilmiy-
tadgiqot instituti Surxondaryo ilmiy-tajriba stansiyasining tajriba
kolleksiya bog‘lari hamda meva-sabzavotlarni saglash va qayta
ishlash laboratoriyasi bazasida olib borildi. Tajriba sxemasida
beshta harorat ko‘rsatkichi (40°C, 45°C, 50°C, 55°C va 60°C)
hamda har bir harorat parametrida yettita vaqt ekspozitsiyasi
(20, 30, 40, 50, 60, 70 va 80 soat) belgilab olinib, har bir variant
bo‘yicha mevalar setkali podnoslarga bir gavat qilib, oraliq
masofasi bir xil saglangan holda joylashtirildi. Kamera ichidagi
issiglik muhiti £0,5°C aniglikdagi ragamli harorat datchiklari va
havo oqimi tezligi anemometr yordamida muntazam nazorat
qilib borildi.

NATIJALAR VA MUNOZARA

Ko'p yillik tadqgiqot ma’lumotlari konvektiv quritgich kamerasida
harorat rejimi va texnologik ishlov berish muddatining anjir
mevalaridan tayyor mahsulot chigishi dinamikasiga hal qiluvchi
ta’sir ko‘rsatishini namoyon etadi. Mevalarni quritish jarayoni
murakkab gidrotermik va biokimyoviy hodisa hisoblanib,
namlikning to‘gimalar ichidan sirtqi qatlamlarga diffuziyalanishi
hamda atrof-muhitga bug‘lanib ketish tezligi kameradagi issiqlik
gradientiga va xomashyoning botanik-morfologik xususiyatlariga
bevosita bog‘liq ravishda kechadi (jadval).

Jadval ma’lumotlaridan ko'rinib turibdiki, barcha navlarda
quritish muddati 20 soatdan 80 soatgacha uzaytiriilganda va
harorat 40°C dan 60°C gacha ko‘tarilganda, erkin va bog‘langan
namlikning jadal bug‘lanib ketishi hisobiga meva chigish
ko‘rsatkichi muttasil va qonuniyatli ravishda kamayib borgan.
40°C haroratda quritish muddati 20 soatni tashkil etganda eng
yuqori mahsulot salmog'‘i qayd etilgan bo'lib, bu ko‘rsatkich Qrim
9 navida 77,9% ni, Uzbekskiy jeltiy va Karshinskiy chyorniy
navlarida 75,7% ni, Dalmatskiy navida 74,1% ni, Qrim 29 navida
72,1% ni hamda Qrim 43 navida 68,7% ni tashkil etgan.

Bu darajadagi keskin kamayish meva to‘gimalarining kuchli
degidratatsiyaga uchrashini, mahsulot tarkibidagi gandlarning
karamellanishi va mahsulotning haddan ziyod qotib, iste’mol va
texnologik sifati buzilishini ifodalaydi.

Quritish kinetikasi nuqtai nazaridan tahlil gilinganda,
haroratning 40°C dan 45°C gacha oshirilishi meva chiqgish
salmog‘ining o'rtacha 4,0-7,0% atrofida pasayishiga olib kelgan
bo'lsa, haroratni 50°C va 55°C gacha ko'tarish namlik chigib ketish
tezligini keskin faollashtirgan. Jumladan, 40 soatlik quritishda
Uzbekskiy jeltiy navida harorat 45°C dan 55°C ga ko'tarilganda
mahsulot chiqishi 57,4% dan birdaniga 30,7% gacha (26,7%
ga pasayish), Qrim 9 navida 44,3% dan 40,5% gacha, Qrim 29
navida 48,6% dan 27,2% gacha tushib ketgan. Bu holat 50°C
dan yuqori haroratlarda meva parenxima hujayralari devorlarining
o‘tkazuvchanligi ortib, ichki erkin suv molekulalarining kapillyar
harakati haddan tashqari faollashishi hamda sirtqi bug‘lanish
garshiligining susayishi bilan izohlanadi. Biroq haroratni 60°C
gacha oshirish dastlabki 20-30 soat ichidayoq meva chiqishini
40-50% gacha pasaytirib yuborib, to‘gima yuzasida tabiiy gandlar
hisobiga plyonkasimon gatlam hosil bo'lishi va ichki gatlamlarda
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1-jadval.
Konvektiv quritgichda harorat va quritish vaqtining anjir navlaridan quritilgan meva chiqishiga ta’siri Jadve
(Surxondaryo ITS, 2022-2024 yy.)
Quritgichdagi harorat, °C
Qucﬁ:;?s?:;’lzzva Uzbekskiy jeltiy navi Qrim 9 navi
40 45 50 55 60 40 45 50 55 60
20 75,7 73,1 68,2 62,2 57,1 71,9 71,6 68,4 63,4 55,9
g 30 68,4 65,5 61,9 55,4 42,1 65,4 62,8 55,7 56,7 41,3
'g: 40 61,5 574 52,4 30,7 26,1 53,7 443 439 40,5 28,4
E 50 54,7 51,8 41,3 26,3 224 47,5 30,2 26,5 24,7 20,1
& 60 48,7 45,1 284 22,8 18,7 423 27,0 22,6 21,2 18,6
;’; 70 42,4 37,2 23,1 20,4 15,4 38,5 243 20,4 17,5 15,2
80 33,7 29,8 20,4 17,5 13,7 32,1 21,9 17,3 13,8 11,6
Qrim 29 navi Qrim 43 navi

40 45 50 55 60 40 45 50 55 60

20 72,1 64,5 52,6 47,6 38,2 68,7 62,4 57,3 53,7 44,1

§ 30 67,2 52,7 44,8 36,8 30,4 63,2 54,6 51,4 423 32,8
zg: 40 59,7 48,6 35,2 27,2 21,7 55,8 42,8 39,7 30,6 27,2
E 50 51,9 37,2 30,5 22,9 17,4 43,0 35,1 30,4 25,5 23,6
8 60 432 30,7 25,4 21,4 15,6 39,1 32,5 27,3 23,7 20,9
g, 70 37,8 28,2 17,9 15,8 11,0 34,9 30,6 18,0 15,4 13,9
80 30,2 25,2 14,7 12,1 8,7 32,3 27,4 14,5 11,9 10,3

Karshinskiy chyorniy navi Dalmatskiy navi

40 45 50 55 60 40 45 50 55 60

20 75,7 71,2 65,2 57,6 50,8 74,1 67,3 62,1 58,5 472

g 30 68,3 62,2 56,5 48,9 42,8 67,6 60,5 58,3 41,4 35,5
'g: 40 56,1 54,5 41,7 37,1 30,2 58,4 52,9 45,5 38,0 30,1
E 50 474 41,7 29,0 31,4 25,3 50,6 442 38,7 29,7 25,7
£ 60 35,6 32,9 252 22,6 19,5 42,5 33,8 27,0 24,5 21,4
:’; 70 33,0 30,4 22,9 17,0 14,4 374 30,4 24,3 21,9 15,3
80 27,2 22,5 18,4 12,2 10,9 29,7 27,3 19,8 17,2 12,1

namlik notekis tagsimlanishi xavfini yuzaga keltiradi.
XULOSA VA TAKLIFLAR

Tadgiqgotlar natijalarini umumlashtirgan holda aytish
mumekinki, konvektiv quritgich kamerasidagi issiglik muhiti va
texnologik ishlov berish muddati anjir xomashyosidan tayyor
mahsulot olish ko‘rsatkichlarini belgilab beruvchi asosiy omillar
sanaladi. Quritish kamerasida harorat darajasi 40°C dan 60°C
gacha ko'tarilib, ishlov berish vagti 20 soatdan 80 soatgacha
cho‘zilgani sari, meva to‘qimalaridagi erkin hamda gisman

bog‘langan namlikning jadal bug‘lanishi hisobiga mahsulot
salmog‘i barcha navlarda gonuniyatli ravishda pasayib
borgan. 40°C darajali nisbatan past haroratda 20 soatlik
dastlabki muddatda hujayralararo kapillyar suv to‘liq ajralib
ulgurmay, tayyor mahsulot chigishi 68,7-77,9 foizni tashkil
etgan bo‘lsa, harorat 60°C ga yetkazilib, vaqt 80 soatgacha
uzaytirilganda to‘gimalarning haddan tashqari kuchli gidrotermik
degidratatsiyaga uchrashi ogibatida meva chiqishi navlar
kesimida 8,7-13,7 foizgacha tushib ketganligi aniglandi.

/ISolar Energy. — 2026. — Vol. 305. — Art. 114241.

perspective //Drying Technology. — 2026. — P. 1-16.
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YYT: 661.832.532 d.} https://doi.org/10.67048/qxju2026ai131iss8m1373

KAPBAMULO NPAHYNANAPUHUA TEPMUK ®AOJINAWUTUPUITAH
AONOMUT BUNAH MOOAUNDUKALIUANALL: XOCCANNAPHUHT
TAPKWUB BA KYWOUPULL XAPOPATUIA BOFNTUKITUTU

XowwumoB Bek3on TonuGkoH yrnu
TOLUKEHT KUME-TEXHOMOrMS UHCTUTYTM KaTTa YKUTYBYMCH
https://orcid.org/0009-0001-8805-4286

Annomauusa. Maxonada cytoknanmupuizas kapéamudza mepmuk aoinawmupunzan 0oniomum Kupumui opKaiu CeKuH
2pysuuU, MazHull Cakno8uu MoOUpUKAYUANAH2aH Kapobamud onuw Hamuxcaiapu KkenmupuizaH. Mxkxu omunnu mynaux pakmop-
au pexca 6yliuua 60 ma mapkub ypeanunuob, epaHyiaiapHutz puil 6akmu, KpUCMAIAHULL XApopamu, 2uzpoCKOnuK HyKmd,
FOBAKIUK 84 MYCMAXKAMIUK AHUKAAHOU, XOCCANAPHUHZ QONOMUM YIYWU 8a KyUoupuw xapopamuza 60FIUKIUU pe2pecCUuoH
meHznamanap 6unan mascu@nanou xamoa maxoyn pexcum acocnab 6epundu.

Kanum cysnap: kxap6amud, donomum, mepmuk Gpaoinawmupuil, CEKUH 3pysuu YFum, NpoaoH2ayusl, Iputl 8aKmu, 2uzpo-
CKONUK HYKMA, FOBAKAUK, 2PAHYIA MYCMAXKAMIUZU, IPKUH KAAbYULl OKCUOU.

Annomauyus. B cmamve npugedeHvi pe3yibmamol NOTyueHUst MeOAEHHOPACMBOPUMO20 MazHULicodepcaujezo Mooupuyu-
posanH020 kKapbamuda nymém egedenus mepmuiecKu akmusuposanHozo donomuma e nias kapoamuda. Ilo dsyxgpakmopHomy
nonnogakmopromy naavy usyuero 60 cocmagos, onpedeyieHvl 8pemMs pacmeopeHus 2paHys, memnepamypa Kpucmaiiudayuu
niaea, 2uzpoCKONUUECKAs Moukd, NOpPUCMOCHb U NPOUHOCMb, 3A8UCUMOCTMb C80LCHE om donu JONOMUMA U MeMNepamypbl
0034CU2a ONUCAHA Pe2PeCcCUOHHbIMU YPABHEHUAMU U 0OOCHOBAH ONMUMANbHbLU PEHCUM.

Knrwouesvle cnosa: kapbamud, donomum, mepmudeckas akmueayus, MeOieHHOpacmeopumoe yoobpeHue, npoioH2ayusl,
8peMsi pacmeopeHus, 2uzpOCKONUUECKAs MOUKd, NOPUCMOCIMb, NPOUHOCMb 2PAHY, CB0O00HDBIL OKCUO KATbYUL.

Abstract. The paper presents the results of producing a slow-dissolving magnesium-bearing modified urea by introducing
thermally activated dolomite into the urea melt. Sixty compositions were studied under a two-factor full factorial design;
granule dissolution time, melt crystallisation temperature, hygroscopic point, porosity and crushing strength were determined,
their dependence on the dolomite fraction and the calcination temperature was described by regression equations, and the
optimal regime was substantiated.

Keywords: urea, dolomite, thermal activation, slow-release fertilizer, prolongation, dissolution time, hygroscopic point,

porosity, granule strength, free calcium oxide.

KUPULL

ConuHraH asoTHWHI ce3unapnu KACMW YCUMIUKnap To-
MOHVAAH y3nawTupunMacaaH nykonuwm cababnu osuk ane-
MEHTINapVHWHI aXpanuwn Ba y3nawTypunuwmHm 6olukapui
XaxOH arpoKUMéE CaHOATUHWHI YCTYBOP MyHanuwnapuaaH
6upun xucobnanaom [1, 2]. Y36eKkucToH Wwapoutnaa mMaskyp
MyaMMO siHaga gonsapb 6ynub, asotnu yruTnap Tapkubuga
KapbaMUOHWHT KEHT KynnaHunuwm, kapboHaTnu Ba MLLKOPUIA
TynpoKnapaa aca Xnopodunn MoneKkynacuHUHT Mapkasui ane-
MEHTV BGynraH MarHUAHWHE «SILUMPUH TAHKUCIIUMAY» Ky3aTUMULLIN
6unaH nsoxnaHaau [3]. MarHuinm caknoB4un KOMNOHeHTNap [4, 5]
xamaa kapbamug acocugarv yruTnap [6] 6ynvya onmb 6opun-
raH Tagkukotnap OyHaan TMSUMMapHWHE caknall XapaéHuaaru
GapKkapopnurMHy TabMuHNalwra anoxuaa abTMbop KapaTumL
3apypnurnHu Kypcatmokga [7, 8].

O3uK 3anemMeHTNapUHUHT aXpanub YUKULLIMHU CEeKUHNALLTK-
PULLIHWHI MaBXyA, yCynnapu, XXymnagaH, rpaHynanapHu nonmMep
nnéHka bunaH konnaw Ba kapbamuaHu dopmanbaerns ounaH
KOHAEHcaTnal KywrmMya TeXHONormk 6ockuynapHu, nMmnopt
peareHTnapgaH donganaHuwHy €kn YFuT Tapkubugarm asot
MUKIOPUHWHT KamainiimHv Tanab kunaau. Y3bekuctoHaa inpuk
[OMOMUT 3axvpanapyHUHT MaBXyAIIMIMHU xucobra onraH xonaa,
CyloKMmaHTMpunraH kapbamugra Tepmvk haonnawTpunrad go-
NOMUTHM BeBoCKTa KUPUTULL UCTUKBONM MyKobun éHaaLLyB cu-
hatuga kapanum MymkvH. ByHaai éngawysaa kapbammaHuHr
MpooHraumsanaHraH Tabevpy bunan 6up BakTaa yFUTHU MarHunmn
6rnaH 6oNNTULL MKOHWSATU XaM to3ara Kenagu.

[oNOMUTHUHT MKk Bocknyaa napyananvwm [9] yHu Tepmuk
(haonnaLTMpuLL xapopaTnHM acocuii TEXHONOMMK NapameTpnap-
JdaH Gvipyra annaHTMpaam, YyHkU aiHaH ywoby napametp daon

Ba 3PKUH LUAKMNApHUHI HUCbaTuHu 6enrvnanau. Ly myHocabat
OunaH, TaaKMKOTHUHT Makcaau Maskyp TU3MM XOCCanapUHUHT
TepMuk caonnalTMpu xapopaTt Ba AONOMUT MUKOOpUra
OOFNMKIMIMHN MUKOOPUI XXMXAaTAaH aHvKnaw xamaa ywoy oMurn-
TNapHUHT Makbyn KMiMaTnapuvHmn acocnawgan nbopar.
MATEPWUANNAP BA YCYINAP

Xomaweé — NOCT 2081-2010 6yimya b mapkanu caHoat
kapbamuon (46,65 % N) Ba Tabumin gonomut (CaO 27,52 %,
MgO 20,24 %, CO, 43,21 %). ManganaHraH 4OnoMuT mMyderns
neunga 400-900°C opanurmpa onTU pexumaa Kynanpunau,
3KcukaTopaa CoBUTUNMG Japxon €nvK uauvwira yTKaswungu Ba
KVCka Myadataa Tax v KUuHauy, YyHky xyaa caon CaO atmoc-
tepa CO, cv 6unaH KarTta kapboHaTNaHULLN MyMKIH; KUMEBUI
Tapknb Ba kusgupuwagary nykotuw byrnua gekapboHmsaums
dapaxacu a, paon MgO xampaa apkuH CaO xucobnanam. Tax-
pvba MKKM OMUNNK TYNWK hakTopnu pexxa oynnya Gaxxapungm:
1-omun — Kyiaupuw xapopatu (6 carx), 2-omun — kapbamug
CyHOKITaHMacura kuputunagurad gonommt mukaopm (0,5-5 %, 0,5
% kapam, 10 catx); 60 Ta Tapknb Ba HazopaT HamyHacuga apuLL
BaKTW 7 (C/I0HA), KpUCTanaHuLL XxapopaTu t_, TMrpoCKomnuK HykTa
h, FOBaKMMK 11 Ba MyCTaxkamsvK 0 aHvknaHau, hasaBuii Tapkmb
Ba (QyHKLUMOHAN rypyxnap peHTreHodasaBuii Taxnun xamaa
MHAPaKU3nn cnekTpockonust bunaH Hasopar kunukam [10, 11].

HATUXXATIAP BA MYHO3APA

[lonomuTra TEpMUK MLLIOB GEPULLIHMHT XMCOOUI KypcaTkuinapm
1-xagBanga KenTMpunraH: MarHuin kapOoHaTUHUHT NapyanaHuLLImn
700°C ga Tyrannanu6, haon MgO 27,42 % ra eTagun Ba OyHAaH
KennH gespnu optManau, apkuH CaO aca wy xapopataa 5,08
% 6ynca, 800 Ba 900°C pa 16,46 Ba 25,68 % Hu Talukun aTagw.

Moaundumkaumsanasumaran kapbamug rpaHynanapu cyega
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1-xadean
[donomuTra TepMuK MLINOB BEPULLHUHT XUcoOuMIr KypcaTkuunapum (6asa — 100 r xomalué)
Xa[:’(épaT, Knsnnpnmn‘z;:u HyKoTHII, ‘()2 Hapqananor;;m MgCO,, HapqanaﬂorA)aH CaCo,, (I)ao.lz/oMgO, 3p1m;) CaO0,
400 8,16 13,5 26,7 0 5,81 0
500 12,56 23,7 46,8 0 10,86 0
600 20,25 41,5 82,0 0 20,61 0
700 27,09 57,3 100 13,5 27,42 5,08
800 32,75 70,4 100 40,1 29,48 16,46
900 36,79 79,8 100 59,0 31,42 25,68

ypTaya 93,8 coHusina apunamn; JOnoMuT kuputunuwm 60 Ta Tap-
KMBHWHI BGapyacuza apuLl BakTUHK owmpam (1-pacm, a): 400°C
fa daonnawtupunrad gonomutHuHr 0,5 % 1 6unan kypcatkuy
116,07 c/moHa ra, 2 % na 158,43 c/poHa ra, 5 % na aca Haso-
patgaH 2,21 mapta kyn 6ynraH 207,62 c/goHa ra kytapunagu.
Kyioupuw xapopaTtu opTuwimn GunaH apuwl BakKTU, akCUH4a,
kmuckapagu: 400°C gaH 700°C rava xap 100°C yHu ypTaya 6-9
coHusira kamaritupca, 700 gaH 900°C rava 6y kamanmw aturu 2
COHUSIHU TaLLKWUM 3Taau.
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Tomonmt Mrznopy, Mace,

1-pacM. MpaHynanapHWHr 3pyuLL BaKTUHUHT OOMOMUT
MUKOOpPUra GOFMUKIUIN.

XapopaT TabCUPUHUHI XapakTepy MOAEMHUHT KONAMKNapuHM
rypyxnab Taxnun Kunui opkanu aHuknadam (1-pacm, 6): spuviw
BaKTW, KpUCTanmaHuw xapopaTu Ba MMrpoCKOMUK HyKTa YYyH
ypTava konauk anHaH 700°C pa skctpemymra etn6, 700 —800°C

opanufuga nwopacuHu yaraptupaau. by 400 —600°C ga uwnos
6epunran gonomnt (a<41,5 %) HucbaTaH MHEPT TynaMpyBYx
6ynuwn, 700°C gaH tokopuaa nango 6ynraH apkuH CaO aca
CyloknaHMa Ba Hamnuk 6unaH Tabcupnalinmb nponoHrauus
caMapacuHu KamanTupuLLmn GrunaH nsoxnaHaau; TankUHHUHT By
KMcMmm buneocuTta ganunnapra TasHaaun Ba 6eBocuTa TacanKaLL
CylOKNaHMaHuHr anddepeHLman-TepMmk TaxnunuHn tTanab
Kkunagu.

Makbyn pexum TypTTa Me3oH Gyinya TaHnaHau: 4ONOMUT-
HUHI MarHUnnm KMuemm Tynuk daon xonatra ytuwu; apkud CaO
HUHI YeKnaHuwWwy (YHUHT caknawja ruapatnaHun rpaHyna-
na épunuwra onub kenagwu); ymymuin asot kamuga 45,5 %;
MycTaxkamnuk kamvga 2,5 Mla. BupuHun mesoH 700°C gaH nact
6yrnmaraH, UKKUHY1CU YHAaH FoKopy BynmaraH xapopaTtHu Tanab
Kunagu, yunHuncy aca ws2 % Hu 6enrunangm (2,5 % ponomutaa
a3oT 45,48 % ra Tywapaw). MNact xapopaTaa npornoHrauus cama-
pacu toKopupok 6ynca-aa, y xonga kyLumMya amania Kyputunran
Tabumit gonomut 6ynn6, maxcynotaarm daon MgO aturn 0,12 %
HU TaLLKWN 3TaZu Ba MarHuiA KUAWH Y3nalutupunagurad kapooHat
LIaknuaa Konaau.

XYNOCA

Tepmuk chaonnaliTvpunrad AOMOMUTHU CYHOKNaHTUPUTaH
kapbamuara KMpUTULL CEKUH 3pYBYM, MarHun CaknoB4um MOAU-
dukauusnaHraH kapbamua onv MMKOHWHK Gepaaun: 60 Ta
TapkMOHUHI Gapyacuaa apull BakTU Ba MyCTaxkamiuk OpTau,
FOBAKNMK nacaman. XoccanapHuHr Ukkana omunra 6ofnmknuri
R?=0,891-0,985 6ynraH agauT1B YM3UKNM TeHrnamanap 6unat
TaBcudnaHaan; TabCUpHN GpUHYM HaBbaTha AONOMUT yyLUn
Genrvnanam, MoAEnHUHT TU3UMKM Konamnknapu aca 700 — 800°C
opanwfuaa ONOMUTHUHT MHEPT TYNAUPYBYMAAH peakUMoH daon
KyLummyara YTULLMHK KypcaTaau.

BewecTB. — C. 78-85.

bioconf/202519401088.

Universitat Konstanz, 2016. — 68 S.
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PONTASTACUS LEPTODACTYLUS XUTUHUOAH XUTO3AH
onuil BA AHTUMUKPOB ®AOJIIINTH

A6aypacynoB ApcrnoH Tynuvesu4
TexHuka daHnapm 6ynmya pancada gokropu (PhD), kaTTa unMuii xogum
V36ekncToH Pecnybnukacu ®annap Akagemusicyt Monumepnap KMMECH Ba U3MKacu MHCTUTYTH
https://orcid.org/0009-0006-8840-4086

Annomauus. Tadkuxomada Tyoaxyn cye ombGopuda mapkaneawn y3yn nawxcanu pak (Pontastacus leptodactylus) koburudan
XUMO3aH oUW MeXHONI02UACU 8d YHUH2 AHMUMUKpPOO ¢aonnuzu ypzanundu. Monexkynap maccacu 780 x/la ea deayemunnia-
Huw dapaxicacu 84% 6Gynzan xumosan onunu6b, Candida albicans ea Escherichia coli za Hucbaman 1oKopu aHmumukpob mas-
cup Kypcamuwiu aHuk1aHou. Pax koburu xumosaH onuw yuyH ucmux6oiu Maxauiuil XomM awé manbau skamauzu 6enzuiaiou.

Kanum cysnap: Pontastacus leptodactylus, xumun, xumo3au, demuHepaiial, denpomeuraaul 6a 0edyemuinaHuil, aHmu-
MUKpo6 haonnux.

Annomauus. B uccnedosanuu usyueHvl MexHoN02Us NOTyHUeHUs. XUMO3aHa u3 naHyups onunHonanozo paka (Pontastacus
leptodactylus), pacnpocmpanénnozo 8 Tydakynbckom 86000Xpanunuuie, U e2o aHmumukpobHas akmusHocme. Ilonyuen xumo-
3an ¢ monexkynapHoti maccoti 780 k/la u cmenenvto deauyemunuposanus 84%, KOMopwlll NPOABUN BbICOKYIO AHMUMUKPOOHYIO
akmusnocms 8 omuowenuu Candida albicans u Escherichia coli. Yemanoeneno, umo nanyups paka saeasemcs nepcnekmus-
HbIM MECMHDBIM CbIPbEBbIM UCIMOUHUKOM OISl NOTyUEeHUS. XUMO3aHd.

Knroueewie cnosa: Pontastacus leptodactylus, xumun, xumo3at, demunepanuzayus, denpomeurusayus, deayemunuposa-
Hue, aHMUMUKPOOHAS AKIMUBHOCMb.

Abstract. The study investigated the technology for obtaining chitosan from the shell of the long-clawed crayfish
(Pontastacus leptodactylus), which is widely distributed in the Tudakul Reservoir, as well as its antimicrobial activity.
Chitosan with a molecular weight of 780 kDa and a degree of deacetylation of 84% was obtained and demonstrated high
antimicrobial activity against Candida albicans and Escherichia coli. It was established that crayfish shells are a promising
local raw material for chitosan production.

Keywords: Pontastacus leptodactylus, chitin, chitosan, demineralization, deproteinization, deacetylation, antimicrobial

activity.

KUPULL

ByryHrn KyHAa 03uK-OBKaT caHoaTV YMKUHAMNApWHK KaiiTa
vwnaw Ba ynapAaH lKopu KywunraH kuimatra ara 6ynrau
GrononuMepnapHn onuLL 3KOMOTUK XUXaThaH xaBdcm3 xamaa
pecypcriapHu TEXO0BYY TEXHOMOMUANIapHY PUBOXKTAHTUPULLIHWHT
MyXMM MyHanuwnapugad 6upu xucobnaHagu. AnHukca, Tap-
KMbmnaa XUTUH MaBXyf 6ynraH KuckuybakacMmoHnnap KoouFnHm
KalTa uwnawl opKanu XUTUH Ba XMTO3aH kabu Buonoruk dgaon
nonvMMepniapHn onuw HadakaT YMKMHOWAAP MUKOOPUHM Ka-
ManTupuw, 6ankm kumMatnu bruononumep xoMm awwé 6asacunHu
LIAKNNaHTUPWLL UMKOHUHK Gepaau.

XuTuH Tabuatga uennonosafgaH KeWuH 3Hr Kyn TapkanraH
Tabuun nonucaxapupnappgaH 6upu 6ynub, acocaH
KMCcKMubakacMmoHnap, xalapoTnap Ba apyumM 3amOypyFriapHUHT
Talky cKernetu Tapkubuga yypanau. YHUHT feaueTunnaHuil
Maxcynotu bynraH xMTo3aH aca HKopu BUONMOrnK Mocnurm,
6GuopgerpagauusinaHyByaHnnrn, copbumoH xycycusitnapu Ba
aHTUMKKPOO chaonnurn GunaH axpanub Typaau. Wy cababnu
XWUTO3aH TMBOMET, hapmaLeBTUKA, O3MK-OBKAT CAHOATU, KMLLINIOK
Xy>Kanuru, GUOTEXHONOTMS! Ba 3KOMOMMK TEXHOMOMMsINapaa KeHr
KYNnaHWLW UMKOHWSITUTa ara.

V36eKCTOH XyAayanaa XUTUH CaknoByM Tabunii xom alué
maHbanapv opacuaa Kuckmubakanap Koburn anoxmaa axamvst
kach aTagn. MamnakaTtaa VKK Typ Kuckmubaka — MHrnyka
nawxanu kucknybaka (Pontastacus leptodactylus Eschscholtz,
1823) Ba onuimkaHob kuckmubaka (Astacus astacus Linnaeus,
1758) yupangu. XXymnanaH, Pontastacus leptodactylus Byxopo
BUNOATMAA XovnawraH Tygakyn cyB oMbopuaa KeHr TapkanraH
6ynu6, ywoy xyayana 50 rektap MangoHga Wunura TaxMuMHaH
30 ToHHa Kuckmubaka etuwTupunaam [1]. By aca maskyp 6uo-
MOMMK XOM alléHW KaiTa MLinal Ba yHAaH Kopy MOIeKynsip
Maccanu XMTo3aH OfULLI YYyH UCTUKOOMMM Maxannuii maHba

MaBXyanurHu kypcatagu. Knckmubakanap koburmaaH xuto3aH
ONnULL XapaéHu, ogataa, bup Heva GOCKMYHM Y3 numra onagu:
XOM allEHM 0BULU, KypUTULL Ba Maiganail, MUHepancuanaH-
TUPULL, OKCUICU3NAHTUPULL, XUTUHHK axpaTub onuw xamga
YHU ULLKOPUIA MyxuTaa Aeauetunnall. XUTWH Ba XMTO3aH OMnnLL
TEXHOMNorMsic1aa MMHepasn KOMMNOHEHTapHM KCoTany Myxutaa
axpaTuLl, OKCUNMapHK 3ca ULKOPUIA MyxmuTaa Yukapub Tawnal
MYXUM TEXHOMNOrMK Bockuunap xmcobnaHaau [2]. Xocun 6ynraH
XUTUHHW KEWVHMN fealeTunnall XXapaéHuaa HaTpuid rmapoKcu-
OVHVIHT FOKOPW KOHLIEHTpaUMsanv aputmanapuaan dovigananuiu
opKanu XmTo3aH onu MyMKuH [3].

XWUTO3aHHUHT DU3NK-KUMEBUI Ba BMOMOruK Xycycmusatnapu,
XyCyCaH, MOMnekynsp maccacu Ba AeaueTunnaHuw gapaxacu
YHUHT (OYHKLMOHAnN Xoccanapura ceaunapny Tabeup kypcataau.
Ly 6unaH 6upra, XMTO3aHHUHT @aHTUMUKPOD haonmrm yHUHT
3HI Myx1M Gronoruk xycycusitnapuaad 6upv 6ynun6, Typnu xun
OakTepusi Ba 3aMOypyfrapra HuchbaTaH MHrMBMPoBYM Tabeup
Kypcatuwm 6unaH TaBcudnaHagn. Xuto3aHHuHr Escherichia
coli kabv rpammaHduin Gaktepusinap xamaa Candida albicans
kabu 3ambypyrnapra HucbaTaH aHTUMUKPOO Tabcupu agabu-
étnapaa keHr éputunra [4]. Wy HykTam HasapaaH, maxaniuin
XoMm awwé — Pontastacus leptodactylus kuckuubakacu koburnaaH
XMTO3aH ONULL TEXHOMOMUACUHM ULWINAab YMKULL Ba OfIUHFaH no-
TIMMEPHVHI aHTUMUKPOG XycycusiTnapuHu Gaxonail unMuii Ba
amanun xuxataaH gonsap6 xucobnaHagu. Maskyp TagKMKOTHUHT
makcagun Pontastacus leptodactylus KoOuFngaH XMTo3aH onui,
YHUHT acocuii (PU3NK-KUMEBMIA KYpCaTKNYMapyHU aHUKMaLL Xxamaa
Candida albicans Ba Escherichia coli ra HucbataH aHTUMUKPOOG
haonnurmHm baxonawaaH noopar.

MATEPUANNAP BA YCNYBINAP

TapkukoT 06bekTn cudpatuaa YabekuctoHn Pecny6nukacy

Byxopo BunosaAtTn xyayauaa komnawraH Tygakyn cyB ombo-
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pvaa TapkanraH uHrM4yka naHxanu kucknybaka (Pontastacus
leptodactylus Eschscholtz, 1823) koburnaaH donganaHnngu.
XutosaH onu xapaénu Y3bekucton Pecny6nukacn ®annap
akagemusicu Monumvepnap knmécmn Ba mamkacu MHCTUTYTH na-
6opaTopus WwapouTuaa amanra owmpunau. lactnab kuckmubaka
kobuFu cyB GunaH sixwmnab BUNAW, KypuUTUNAY Ba MarganaHau.
TanépnaHraH xom aLlé Tapkubugarum MuHepan KOMNOHEHTNapHN
axpatu Makcaamaa KUCnoTany Myxutaa MMHepancusnaHTMpuL
XapaéHnu yTkasunaun. bynaa myxutHuHr pH kuimatu 7 gaH nact
6ynuwmn TabMuHnanan. Kennnru 6ocknyga kobuk Tapkmbuaaru
OKCUNMNM MOAAanapHu axpaTtnd onuLl yuyH ULLKOpUA MyxuTaa
OKCUINCU3NaHTUPULL XXapaéHW aMmanra OWMpUnan Ba MyXUTHUHT
pH kuimatn 7 faH okopu caknaHau [2]. Maskyp 6ockuunap
HaTmKacuaa To3anaHraH XMTuH axpatnd onuHan. OnuHraH xu-
TUHra KeMMHM TEXHOMOTUK XXapaéH camapagoprmriHy OLMpULL
makcaguaa cytok asot (N2) 6unaH nwnos 6epungu. WyHaaH
CyHr xutnH 50% nmn Hatpun rugpokenan (NaOH) aputmacuaa
120 °C xapopataa AeaueTunnall xxapaéHuaaH ytkasvngu [3].
[JeaueTtunnalaan KenH xocun 6ynraH MaxcynoT cys 6unaH 6up
Heya MapTa BUNMG, MyXUTHUHT pH KnimaTn 7 ra eTkasungu.
OnuHrax xuto3aH 60 °C xapopataa 10 coat gaBoMuaa AOUMUNA
mMaccara apuLryHra kagap Kyputungu. Tanép MaxcymnoTHUHT
acocun U3NK-KUMEBUI KypcaTKuinapu aHuknaHav. TagkukoT
HaTmKanapura kypa, OnHraH XMTO3aHHUHT MOEKyrnsip maccacu
780 k[a, geaueTvnnaHul aapaxacu aca 84% Hu TaluKkmn aTau.
XuUTO3aHHUHT Bruonoruk haonnuruHn 6axonall Makcaamaa yHUHr
Candida albicans Ba Escherichia coli mukpoopraHnamnapura
HucbaTtaH aHTUMMKPOG Tabecupun ypraHunau. AHTUMUKPOG dha-
ONMMK MUKPOOPraHU3Mnap YCULLUMHUHT UHIMOMPRaHuLL 30Hacu
AVaMeTpuHM aHuknaw opkanu 6axonaHan. Xap 6up HamyHa
6yvinya yyta napannen Taxpvba HaTwxanapv kang aTunam sa
ynap acocuga MHrmbupnaHvil 30HaCUHWHT ypTada AnameTpu
xncobnanam. Hasopat cudatmga xuTosaH KylumnvaraH Hamy-
HagaH donganaHunau.

Wynpan knnub, tagkukotaa Pontastacus leptodactylus
KOBWUFAAH XUTUH axpaTnd onuLl, yHU CYIoK a3oT GunaH mwnatu
Ba 50% nn NaOH aputmacuaa 120 °C xapopataa AeaueTtvnnall
opKanu XWTo3aH onuw ycynu kynnaHungau. OnuHraH xmTo3aH-
HuHr Candida albicans Ba Escherichia coli ra HucbataH aHTu-
MUKPO6 haonnmrn MHrMbMpnaHWLL 3oHacy AMameTpu acocmaa
SaxonaHaun.

HATUXXATIAP BA MYHO3APA

Onnb GopwunraH TagkukoTnap Hatwxacuga Tyaakyn cys
ombopuaa TapkanraH Pontastacus leptodactylus kuckmubakacu
KOOUFMaaH MUHEepancusnaHTUpuUL, AenpoTeuHnall, XUMTUHHN
axpatnb onuw Ba keMnHYanuk geauetunnaw 6ockuunapu
opKanu XuTosaH onuHAM. XuTuHra gactnab cytk a3or bunad
uwnos 6epunub, 50% nu NaOH aputmacuaa 120 °C xapopataa
AeaueTunnall HaTwxkacmaa monekynsp maccacu 780 k[a, oea-
Letunnanuw aapaxacu 84% 6ynraH okopu Monekynsp maccanm
XWUTO3aH xocun kunuHau. KOkopu geaueTunnaHuw gapaxacu
nonumepaa 9pKMH amuH rypyxnapu MUKOOPUHWHE OpTuLIMra

Ba YHVHI KUCMOTanyM MyxvMTAa NPOTOHMNAHWLL XyCyCUsiTU xamaa
61onorvik GaonnUIrMHUHE HAMOEH Bynuimra XusmaT KUnuLu
MyMKkuH. OnuHraH xmtosaHHuHr Candida albicans Ba Escherichia
coli ra HucbataH aHTUMKUKPOO haonnury ypraHunraHaa, UHrv-
GupnaHuL 3oHanapu Moc pasuwiaa 24,7 Ba 21,0 MM HU TaLLKuA
aTAN. HaTnuxkanap Maskyp XMTo3aH xap UKKU MUKPOOpraHnamra
HucbaTtaH ceaunapnu aHTUMUKPOO Tabeupra ara 3KaHMUIviHW,
Candida albicans ra Huc6ataH chaonnuru aca Escherichia colira
KaparaHza 6upo3 KOPUPOK SKaHNUIMHK KypcaTau. LLyHuHraek,
yHuHr Candida albicans Ba Escherichia coli ra kapLum aHTUMUKPOG
aonnurn baxonaHam (xxagsan).

XKadean

Pontastacus leptodactylus xuTo3aH aputmacuHuHr Candida
albicans ea Escherichia coli ra HUc6aTaH aHTUMUKPOG chaon-
niru

Candida albicans

Hamynanap Kaiirapuxinap Vpraua anamerp,
1 I I MM
Ha3zopar - - -
Pontastacus

leptodactylus 22 32 20
xumosanu (Ch)

Escherichia coli

Ha3zopar - - - -

Pontastacus
leptodactylus 2t 24 &
xumo3zanu (Ch)

OkcnepuMeHT HaTwkanapwra kypa, Pontastacus leptodactylus
xuto3anun (Ch) TekwmpunraH natoreH MUKpoopraHmamnapra
HUCBaTaH aHTUMUKPOG haonnmk HaMoéH Kunau. Yprauunrau
xuTo3aH aputmanapu Candida albicans Ba Escherichia coli ra
HucbaTaH ceavnapnu aHTUMUKPO6 Tabeup kypcaTub, MHrMbuums
30Hanapu mMoc pasuwaa 24,7 MM Ba 21,0 MM HM TaLlLKU STAU.

XYINNOCA

LWyHpawn kunub, Pontastacus leptodactylus koburuaaH oKkopu
MOIEKynsap Maccanu Ba aHTUMUKPOO haonnukka ara XMTo3aH
onuvHau. Maskyp ycyn 03uK-OBKaT CaHOaTW YWMKUHOWMAPUHA
camapanu kanTa vwinatl Ba kummatnv Guononumep onuil Um-
KOHUHK Bepaau.

Monuasun kynnab-kysBsatnaw. Tagkukot Nonumepnap
KUMECK Ba PU3NKACH MHCTUTYTUHUHT MONUSABWIA KyMaru acocmaa
amarnra oLvpunau.

07, 2022, pp. 1-8.

Tashkent: Fan, 2009, pp. 15-17.

Ltd., 2026. DOI: 10.1134/S0965545X26600237.
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KYHFABOKAP OYPATAUNTAPUHUHI NOA BANAHONUTUTA
MABOAHNU YFUTNAP MEBEPNAPUHU TABCUPUHWUHT
KOPPENAUUOH-PETPECCUOH BA KOBAPUALWUOH TAXNTUIIN

HypmeTtoBa MaH3ypa AHBap6ek Ku3u, TasHY JOKTOpaHT
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CatunoB NaMnHa3sap MaTBanaeBuy, K.X.cb.4., npodeccop
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YYT: 633.854.78:631.816:519.237

Annomayua. Maxonada ymnoxu-anniosuan mynpoxiap wiapoumuoa Kyneaboxapuune KK-52 F, Jlywxo I, 6a Ceemnana
£’ oypaeaiinapu nos 6cmaH0ﬂueuHuite MavOauu yeum mewvépiapued 60nuKIueU KoppeiayuoH, peepeccuoHr 6a Ko8apuayuoH
maxaun ycyinapuoa baxonanean. Yeum mevépu ounan nos 6anaHoauu ypmacuoa xcyoa Kyuau mycoam oonanuul (v =
0,998-1,000) anuxnanub, xap oup oypazail yuyH Yusukiu 6a KeAopamuk peepeccus menenamaiapu mysunean. Kosapuayuon
maxaun (ANCOVA) ymymuii yzeapysuannuknune 61,2% u skuw myooamuea, 25,6% u yeum mevépuea 8a 13,1% u oypazaii
2eHOMUNURA MYSPU KeTUWUHU KYPCAmOU.

Kanum cy3nap: kyneaboxap, oypazaii, nost 6anraHoaueu, MavOaHau yeum, Koppersyus Koagguyuenmu, pecpeccus merena-
macu, Kosapuayuon maxaui, oemepmunayus kodgguyuenmu, ANCOVA.

Annomauus. B cmamve memodamu KOpPersiyuoHHO20, PePecCUORHO20 U KOBAPUAYUOHHO20 AHANU3A OYEHEeHd 3A8UCU-
Mocmb evicompl cmedis 2ubpudos nooconneunura KK-52 F, /lywxo ', u Ceemnana F', om nopm munepanviwix yooopenuil na
TY2080-ANLTI0BUATILHBIX NOYEAX. YCMmAaHoena ouetb mecHas noaoxcumenvias céase (1 = 0,998—1,000), nocmpoenvl tunetinvie
u Kkeaopamuyeckue ypasrenus pezpeccuu. Kosapuayuonnwiii ananuz noxasan, umo 61,2% obuyeti usmenyugocmiu 06ycaiosieHo
cpokom cesa, 25,6% — Hopmou yoobpenuii u 13,1% — eenomunom 2ubpuoa.

Knrouegwie cnosa: nooconneunux, 2ubpuo, evicoma cmebis, MuHepaibhuvle y00openus, Koagduyuenm Kopperayuu, ypas-
Henue peepeccuu, kogapuayuonnviii ananus, ANCOVA.

Abstract. The dependence of stem height of sunflower hybrids KK-52 F,, Dushko F, and Svetlana F, on mineral fertilizer
rates under meadow-alluvial soil conditions was evaluated by correlation, regression and covariance analysis. A very strong
positive relationship (v = 0.998—1.000) was established and linear and quadratic regression equations were derived. Covariance
analysis (ANCOVA) showed that 61.2% of total variation was attributable to sowing time, 25.6% to fertilizer rate and 13.1%
to hybrid genotype.

Keywords: sunflower, hybrid, stem height, mineral fertilizers, correlation coefficient, regression equation, covariance

analysis, ANCOVA.

KUPULL

KyHrabokap (Helianthus annuus L.) gyHE MOWNU 3KMHMa-
pv opacupa eTakuu ypuHnapgaaH oupuHu arannangm [5] Ba
V36ekncToHaa YCUMIMK MO MyCTaKAMAMIMHN TabMUHNaLLAa
cTpaTeruk axamusTra ara. Pecnybnukaga kyHrabokap akuH
MaWgoHNapUHM KEHralTUPULL Ba YPYF XOCUMAOPIUTMHMI OLUMPULL
6yrinya kaTop AaBnart gacTtyprapy amanra owvpuiMokaa, Ly
XymMnazaH Takpopuii 3kKMH cudpatvaa eTULLITUPULL UMKOHUATIIapH
aon ypraHnnmMokaa.

Mos 6anaHanurn KyHraboKapHUHT MyXuM MOPdONOrmk-
Xykanvk 6enrunapuaat 6ynuo, y 6up TOMoOHAaH acCUMUNSALMOH
}03aHWHT WaKnnaH1wy Ba )OTOCMHTE3 Maxcynaopnurin unam,
VKKMHYM TOMOHAAH YCUMIUKHUHT €TV Konuvwira Ynaamnunuri
xama kombanHaa MMFUWITUpULIra spoknunurn 6unax 6eeocu-
Ta 6ornukamp. H.XnagHun Ba xammyannudnapu KyHrabokapaa
XOCWI aneMeHTnapu ypracugary 60FnaHuLLInapHu KoppensiLmoH
Ba Nyn Taxnunu ycynnapuga ypraHub, mopdonoruk 6enrvnap-
HUHI XOCUNZOpNVK 6unaH Kyunu GOFNMKNUIrMHK KypcatraH [6].
W.N.AbgynnaeB aca KyHrabokap ayparavinapuaa 03vKnaHTipuL
MEebEPNAPUHMHT UNAN3 TU3MMUWU PUBOXNaAHWULWKUIA TabCUPUHMK
aHuknaraH [7]. Wy Govc nos GanaHAnMIMHUHE O3VKMaHTUPULL
Mebeprapura 6OFNMKNMIMHA MUKAOPUIA Baxonall cenekuust Ba
arpoTexHuKa HyKTau HazapugaH bupaek axaMusTnvanp.

Maexyn TafgkvkoTnapaa, ogaTthaa, BapuaHTtnap ypracuaaru
apk amcnepcuoH Taxnmn (ANOVA) opkanu 6axonaHagu [1].
AmMMO OyHOaw €HpallyB OMUITHUHT MUKOOPWIA Aapaxacu ou-

naH 6enru ypracuaary yHKUMOHan 60oFNaHuLL WaknuHW 04mb
6epmaiian xamaa reHoTVN TabCUPUHU 03VKNaHTUPULL (hOHMAaH
axpaTuw MMKOHUHK G6epmaian. KoppenswumoH-perpeccmoH Ba
koBapuaunoH (ANCOVA) Taxnun ycynnapu 0y KaM4ummvkHu
6apTapad atagw [4]: ynap BoFnaHuLL 3M4Anr, YHUHT MaTeMaTyik
ndogacu xamaa xap 6up OMUMHUHT yMyMUIA Y3rapyByaHnmkaarm
YNyLIWMHU aHUKNaLra UMKoH b6epaau.

TaOKMKOTHUHT Makcaan — KyHrabokapHWHI Maxannuii Ba
XOPVKWI fyparannapyv nost banaHanuriHUHE MabaaHnu yrutnap
6unaH o3nknaHTMpULL MebEéprapura 6oFNMKNUTMHK KOppensum-
OH, PErPECCMOH Ba KOBapWaLVoH Taxfun ycynnapuaa MUK4opuii
6axonall xamaa xap 6up gyparait yuyH NporHo3 TeHrmamanapuHn
nwnab yvkMwaaH néopar.

MATEPUATNIIAP BA YCITYBINAP

Mnmuin-tTagkmkoT nwnapu 2024-2026 nunnapga YpraHy gae-
naTt yHUBepcUTETU Taxpuba XY XanuruHuHr YTroku-ansosuan
Tynpoknapu wapoutuaa onub 6opungun. TagkmkoT obbekTu
cudatnga kyHrabokapHuHr [laBnat peectpura KMpUTUITaH Ba
Xopa3sM BUMOSTU YUYH 3KWLLIra TaBeus atunrad maxannumn KK-52
F1 (YabekncToH), wyHnHraek xopwxkuin dywko F1 (Cepbus) Ba
Ceetnana 1 (Poccus) gyparannapy onuHau.

Taxpnba ukkn TMammgaH noopat 6ynau. I-Tnsumpa aypa-
rannap acocuin akuH cudatvga anpen ONUHUHT UKKUHYK Oe-
Kagacuaa, ll-Tusumaa Takpopui aKMH cudatuaa MoH ONVHUHT
YYMHYM Aekagacuaa skunan. Xap 6up tmaum 12 ta BapuaHtaaH
nbopat 6ynumb, 3 TakpopnaHuwga Gup spycaa KounawTupunau.
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Orat keHrnurn 70 cm, y3yHnurn 50 m, 6ynakda mangoHu 280
M2, xmcobra onuHagurad mangoH 140 M2, TaxpubaHuHT yMyMuia
marngonn 2,0 (1,0+1,0) ra.

Xap 6vp gyparanga mabAaaHny YFUTAAPHUHT TYPT XM NUNMNK
Mebép” - N120P85K120’ N150P105K150’ N180P125K180 Ba N210P145K210 Kr/
ra — ypraHungu. A3otnu yrutnapgaH ammuaknm cenutpa (N-
34%), hocchopnu yrutnapaad ammodoc (P,0.~46%), kanuinm
yrutnapaaH kanun cynsdat (K,0-50%) nwnatunau. docdop Ba
kanunHuHr 100% mukgopm wyprop (28—30 cm) ocTura ConuHAW,
as30T ukkn myaaataa — 3-xydT 6apr xocun 6ynuw Aaspuaa Ba
caBaTya LaknnaHTMpuvw aaspu 6owmaa 6epungu.

®eHonoruk Kysartys Ba xucobnaw vwnapu «[ana Taxpu-
6anapvHu yTkasuw ycnybnapu» [2] xampga «Me-
TOAMKa NPOBEAEHUS MOMEBLIX arpOTEXHUYECKUX
OMbITOB C MACMNYHbIMK KynbTypamuy» [3] ycnybui

yFuTra HucbartaH GupmMyHya kam TabeupyaH, aMmo 6apKkapoppok
peakumsi HaMOéH ataun. [etepmunHaumns koapduumeHT Gapya
BapuaHTnapga R? = 0,996—1,000 H¥ Tawkun 3TAM, SbHU MO
6anaHanuru yarapysyaHnuruHuHr 99,6% AaH opTuK KUCMU aiHaH
YFUT MebEPM BunaH n3oxnaHaau.

KBagpaTuk perpeccus TeHrnamanapu TysunraHga Aespnu
6apua xonnapga x> onguaarm KoaPUUMEHT MaHpUIA KuamaT
onau (MacanaH, acocun akuHaa KK-52 yuyH y = —0,000556x>
+ 0,4333x + 115,75; R? = 0,9998). by aca JInbux—Mutyepnunx
KOHYHUra MyBOMUK YCULLI TPy YUSUFUHWHT IOKOPW Mebéprapaa
acTa-CeKnH SCCK TOPTULLIMHK, SbHK 031Ka Moadanap camapacu-
HUHI Kamannb GopunHK Tacauknanam (1-pacm).

1-xadean

KyHrabokap ayparannapv Ky4YaT KanvHnuri Ba nosi 6anaHgnurura
MabAaHmNu YFUT MebEPNapuHUHT Tabeupu, 2024 nmn

KynnaHmanapu acocuga onub 6opungn. OnuHraH

mabnymoTtnap B.A.locnexoB ycnybuétun Gynmya Veur o AaBpH [
N IKHII o . oxXMpujaa Ky4ar | ¢asacuia nos
AMCNEPCUOH Taxnungax ytkasungm [1]. Ne Hyparaii MebépH,
My aaTu KaJUHJIATHA, 62J12ll-lll.]'ll/ll"l(l,
Cratuctuk nwnos 6epuww Python 3.12 myxutuaa Kr/ra Tyn/mm .
pandas, SciPy Ba statsmodels kyTy6xoHanapu 1 NP K 442 159.8
épaamuaa 6axapunan. NMUPCOHHUHT XydT Koppe- 120”85 7120 > >
nauus koadpduumeHTn (r), xycycuin koppenauus, | 2 _ KK-52 NP osKiso 4477 168,1
YM3MKNK Ba KBaApaTUK perpeccus TeHrnamanapu, | 3 (V306exucTon) | N p K 462 175.9
2 180" 125 180 2 9
aetepmuHaumsa koadbduumenTn (R?) xucobnanau. 1 NP K 453 1822
KosapwuaumoH taxnunga (ANCOVA) nost 6anananu- 210 145 210 > i
M HaTWXaBui Genru, YFUT Mebépu — koBapuaHTa, | 3 N, PesK 44,4 173,9
Ayparaii Ba akuW MygaaTu aca cudat omunnapu | ¢ | Acocuii Jlymko NisoP10sKis0 44,9 1827
cudpatmaa 536yn KWTMHAW; OMUNNaPHUHT Tabenp [~ SKHH (Cepbus) | N P K 46.5 190.8
ynyLm n? kypcartkuym opkanu 6axonanam [8]. (I-tu3mm) 180" 125 7180 > >
HATWXXATNAP BA MYHO3APA 8 NP Ko 45,5 198,1
Yy nunnuk Taxpuba mabrnymotnapu WyHu | 9 NP K 43,0 165,9
KYpCcaTAuKW, MabdaHnn YFUT MELEPVHM OWMPUD
GopuLl Xap MKKM KWL Myadatuaa xam Gapua Y Ceernara | NisoPiosKsso L85 LB
ayparainapaa nost 6ananHanuruHuHr 6apkapop | 11 (Poccus)  |N P Ko 45,2 181,7
opTtuwura onub kenau (1-xaasan). 12 N,,P.K, 44.6 188,7
I-Tnsnmpa yeutT MebEépuHM NizoPssKizo AaH
N210P145K210 Fa4a owmpul nos 6anaHanuruHun 13 NP 44,3 1357
KK-52 na 22,4 cm (14,0%), Oywkopa 24,2 cm | 14 _ KK-52 NP osKis 44,3 143,1
(13,9%), CeetnaHaga 22,8 cm (13,7%) ra owmpan. | 15 (V3bexucTon) [ N P K 45.1 149.8
180" 125" 180 9 9
ll-Tusumpa moc pasuwpa 20,4; 22,3 Ba 21,1 cm 16 NP 443 156.1
(14,9-15,0%) kywumya yeuw kavig atungum. bap- 1021 2 2
ya xonnapaa dapknap IKMdoes faH anua tokopu | 17 N oPesK n 44,7 148,9
691116, CTATMCTUK KMXATAGH ULIOHYMAVD. 18 | Taxpopuii Tlymxo NP oK 448 156,8
KoppensuvoH taxnun. YeuT mebepu bunax 7o H3K“H (Cepbus) [N P K 456 163.7
nosi GanaHanuru ypracuparu xygT Kkoppens- (I-rm3mm) M TR 6 : :
uns koapuLmMeHTn xap 6up ayparait Ba skuw | 20 NP sk 45,1 1712
mypaat kecummpa r = 0,998-1,000 opanufnga | 21 N, P.K, 438 141,8
6ynnb, GornaHunLL Xyaa Ky4nm Ba Mycbat akaHUHW
22 N, P K 43,8 148,7
kypcataam (P < 0,01). Kyyat kanuHnur 6unau nos leeTﬂaHa Nt 106 D 2 :
GanaHanumv ypracuaan GoFnanuLL aca yprada aa- | 23 Wesorm) || 2 444 155,9
paxapa: I-Tnsumpa r = 0,621, ll-tusumpa r =0,504. | 24 N, P..K, 44,0 162,9
YFUT MeBbEPY TabCUpW HAa3opaT OCTUra OfnMHraHaa SKMDos (I-Tnsum) = 0,73 ev; DKM os (L-rzum) = 0,76 cm

(xycycuin koppensaums) 6y 6oFnaHuULL KECKUH cyca-

aam — Moc pasuwpaa r = 0,235 (P =0,463)Bar =
0,494 (P = 0,103). Oemak, kyyaT KanuHnur GunaH
nosi 6anananurv ypracuaarv KypuHapnv 6ofnaHuLL

2-xadsarn

Mos GanaHANUIMHUHI a30T MebEépura 60FNMKNUIMHU UdoaanoBYM

KOppensiLMOH-pPerpeccuoH KypcaTkuunap

acocaH YFUT (OOHWMHUHT YMYMUI TabCUpU OpKanu Sxcrm T TR
t03ara Kkenagum Ba myctakun cababum 6ofnaHuw T Hyparaii r TeRraaNMacH R? P
xucobnaHmanam.

Perpeccion Taxaun. Perpeccits koadbduumentn |, KK-52 | 0,998 | y=13025+02500x | 0,99 | 0,002
b a3oT Mebépwm 1 kr/ra ra olwmpunraHaa nosi GanaHa- KHE Jymxo 0,999 y=141,99 + 0,2690x 0,998 0,001
NIMMMHKHE ypTada kaHya y3rapuwnHn Kypcataau. Ceermana | 1,000 | y=13556+0,2543x | 0,999 | 0,0004
OHr toKopu xaBob koapduumeHTn fywko gypa- KK-52 0,999 | y=10883+0,2263x 0,999 | 0,0007
ranmga kamg aTunaum: acocun skmHaa b = 0,2690 | Takpopwii Jymxo 1.000 = 119,56 + 0,2460x 0999 | 0.0003
(xap 10 kr/ra asoTra 2,69 cm), Takpopui akMHAa b 9KHH 2 2 : 2 2
= 0,2460 (2,46 CM). Maxannmﬁ KK-52 ,qypara|7u/| MOC Caernana 1,000 y= ]]3,55 + 0,2350x 1,000 0,00003

pasuwaa 2,50 Ba 2,26 cMm KypcaTkuyra ara 6ynuo,

WU30x: y — nos banaHOnuau, cM; X — a3omiiu yrum Mebeépu, Ke/2a.
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Mos 6anananuru, cm

O KK-52 (acocuit)
O Aywko (acocuin)
A Csernawa (acocui)

O KK-52 (Takpopuii)
O Aywko (takpopuin)
A Csetnana (takpopuit)

Niso Nigo Na1o

A3oTnm YFuT Mebépum, kr/ra (N)

Ni2o

1-pacm. KyHra6okap ayparainapuv nosi 6anaHgnuruHuHr
a30TNM YFUT MebEepura 6oFNnKnurn
(kBagpaTUK perpeccus arpyu YMsukKnapm)

Kosapwmauunon taxnun. [yparavnap ypracugarn dapkHu
03MKNaHTMPULL (DOHWAAH axpaTull mMakcagmaa KoBapuaumnoH
Taxnun (ANCOVA) ytkasungn. Mogens KypuHuwmngars ymymuia
TeHrnama kyviugaruya éynau:

y =145,34 + 0,2468x — 25,58 (Takpopuit 9knH) — 14,43 (KK-52)
— 8,34-(Ceetnana); R*=0,9987; F = 3528,1; P < 0,001.

TeHrnamagaH kypvHaavku, 6oLuka LaponTnap TeHr 6ynraHaa
Takpopui akMH MyadaTv nost 6anaHanUrHK yprava 25,6 cm ra
kamantupagu, KK-52 gyparanm [dywkora HucbataH 14,4 cwm,
CsetnaHa aca 8,3 cm nact nost xocun kunagu. A30T MEbEPUHUNHT
1 kr/ra ra owwuwwm yptada 0,247 cm kyummya yeuw bepaau.

3-xadsarn

Mos 6anaHanvry y3rapyBY4aHNUIMHUHT KOBapuauuoH

Taxnunu (ANCOVA) Hatuxanapum

Vsrapysuanmuxk | Keagpariap 2,0
MaHOau HHFHHAHCH a F f R
OKuI MyIaTH 3927,04 1 | 86454 | <0,001 | 61,18
(T3uMm)
Vrut Mmebépu 164428 1 |3619,9 | <0,001 | 25,62
(KoBapuaHTa)
Ayparaid 839,07 2 | 923,6 |<0,001 | 13,07
(reHoTHI)
YFI/ITX)IypaFaI/I 1,74 2 2,15 | 0,147 | 0,03
y3apo TabCUpU
Komank 6,89 17 - = 0,10
(xaTonuk)

a) OMunnapHuHr Tabeup yaywm (ANCOVA)

Taxnun HaTuxanapu nos GanaHgnurngarn ymymun
y3rapyBYaHMUKHUHT SHr kaTTa knemmn — 61,18% um skuw myaaa-
™ BunaH 6enrmnannwnHn Kypcatan. VIkknHum ypuHaa 25,62%
ynyLw 6unan MabaaHny Yt Mebepw, yumHun ypunaa aca 13,07%
ynyw 6unanx ayparan reHotvnu Typaau. Konavk aucnepeuns atmri
0,10% HuW Tawkun aTraHn Taknud aTUNIraH MOAETTHUHT LOKOpY
apjeksatnurngax ganonat 6epagu (2-pacwm, a).

Perpeccys YusnknapyHUHT napannennurm rmnote3acu TeKwm-
puiraHfa «yeuT X gyparan» y3apo TabCupu CTaTUCTUK XUXaTaaH
nwon4cu3 6ynub wmkam (F = 2,15; P = 0,147). By xonat ANCOVA
MOAENVHU Kynnaw waptnapu 6axapunraHuHn, SbHn 6apya yu
ayparait YFUT MEbEPUHUHI owmwwnra bup xun nyHanuwaa sa
aespnu 6rp xun xagannukaa xaBob GepullnHM aHrnartagu.
Awmanun xunxataaH 6y — maxannun KK-52 gyparainm yuyH niunab
YUKWUITaH O3MKNaHTUPULL MEBEPVHW XOPWXIUIA Ayparannapra xam
mocnawTmpub Kynnaw MyMKUHAMIMHY Bunampaau.

KoBapwuauunoH matpuua mabnymoTnapura Kypa, YiuT Mebepm
6unaHn nos 6anananuru yptacugaru kosapuaums 289,7 ra TeHr
6ynn6, H6apya xydTnuknap opacuaa 3Hr HOKOpU KUAMAaTAMP.
Kyyat kanuHnuru koBapuaHTta cudatmga kabyn KunuHraHga
aca Ty3aTunraH yprayanap Xom ypradanapgaH ceavnapnu gapk
kungu: macanaH, CBeTnaHa gyparanvga acocuii 3KMHAa XOM
yptaya 177,5 cm 6ynca, Kyyat kanuHnurn 6ynmya TysatunraH
yprava 182,3 cm Hu Tawkun atan. by — CeetnaHa pyparanu-
HWHI HUCGaTaH cunpakpok Kyyat kanuHnurm (43,0-44,6 Tyn/n.m.)
LIapoUTUAA XaM 0KOpU NOTEHLMAnra ara 3kaHnHW KypcaTtaau.

Nwnab yukunraH perpeccus TeHrnmamanapu amanun
XuxataaH NporHo3 Bocutacu BasudacuHu ytawm MymkuH. Ma-
canaH, acocun akuHaa [yuiko ayparanvra Nies Mebépuaa asoT
6epunranga kytunaétrad nost 6anananurn y = 141,99 + 0,2690
x 195 = 194,4 cm Hv Tawkun ataau. LLly 6unan 6upra, kBagpatuk
MoAenaa camapafoprnMKHUHE Nacaiuy Ky3aTunaétraHiHu Ba
Nzio AaH toKopn MebEpnap €Tnd Konu XaBUHU OLLIMPULLIMHA
nHobatra onunb, xap WKKM aKULW MyAdaTh y4yH xam onTuman
03uknaHTMpu oHu cudaTnaa NisoPi2sKiso Kr/ra MebEpm TaBcus
3TUNaAM; TaKPOPUIN KNHAA YCYB AaBPUHWHT KUCKANWUIMHK KOnnat
Makcaanaa NazioPiasKaio Kr/ra MEBEPUHM KynnaLl MyMKUH.

XYINNOCA

1. KyHrabokapHurr KK-52 £1, Oywko £1 Ba CseTtnana f1
Ayparannapvga MmabAaHnum yFut Mebépun 6unar nost 6anaHanu-
v yptacuga xyaa Kyunu mycbat koppensumnoH 6ofnanumw (r =
0,998-1,000; P < 0,01) maexyg 6ynub, aetepmmHaums koagdu-
uneHTn R? = 0,996—-1,000 HM TalwKkun aTaau.

2. Xap 6up ayparai y4yH Ty3unraH Ynsuknu perpeccus
TeHrnamanapuw nost 6anaHanuruHm asotT Mebepu Gyinya tKopu

6) YFuTra »kaBob KoathpnumeHTun

70 A
61.2% KK-52 (1) 0.250

60 -
B OyLko (1) 0.269
3 50
>
; 0.254
S 40 A CeeTnaHa () X
©
o
N
S 304 KK-52 (II)
o
)
S
é‘_ 20 1 Oywko (11) 0.246

10 4

CseTnaHa (I1) 0.235
0 - r T T T T T T
KL VFUT Mebépu Dyparan Konavk 0.00 0.05 0.10 0.15 0.20 0.25 0.30
MyanaTn (koBapwaHTa)

Perpeccusa koapdpuuneHTn b, cm/(kr N)

2-pacm. OMunnapHUHr Nosi 6anaHanury yarapyesyaHnurugarv ynywm (a) sa
AyparannapHUHr YFuTra xxaBo6 koaddpmumeHtnapm (6)
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aHUKNMKOA NPOrHO3 KUMUL UMKOHUHWU Gepaan. QHr oKopu
*aBob koacppuunenTn Oywko gyparannga (b = 0,2690), aHr
nacTu Takpopui aknHaa KK-52 gyparavumpa (b = 0,2263) kaig,
aTUNAN.

3. KoBapuaumoH Taxnun Hatuxanapura kypa, nost 6anaHanuri
y3rapyB4aHnuUrvHuHr 61,18% u akuw mygnatu, 25,62% v yrut
mebépu Ba 13,07% v gyparai reHoTMnu xucobura LwaknnaHau;
konauvk aucnepcus 0,10% gaH owmanau.

4. «YFuT x gyparait» Y3apo TabCUPUHUHT NLLOHYCH3AUTY (P =
0,147) 6apya ypraHunraH gyparanap 03uknaHTMpuL (hOHUHWUHT
olmmra 6up xvn xagannvkaa xxasob 6epumHu kypcataau, oy
3Ca AroHa 03MKNaHTUPWLL TU3UMMWHU KyNnaLl UMKOHWUHW Bepaau.

5. Xopa3m BWUMOSTU YTROKU-anmoBuan Tynpoknapu Lwa-
poutuaa acocuit akMH y4yH NisoPi2sKiso Kr/ra, Takpopuid aKuH
Y4yH aca N2ioP14sKaio Kr/ra MebEPMAA O3VKNAHTUPULL ONTUMan
xucobnaHagu.

Arponpomusgar, 1985. — 351 c.
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XUROSON ESPARSETI URUG‘LARINI EKISH CHUQURLIGINING
FOTOSINTEZ SOF MAHSULDORLIGIGA TA'SIRI
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Annotatsiya. Magolada Xuroson esparseti urug ‘larini ekish chuqurligining o ‘simlikning fotosintez sof mahsuldorligiga
ta sirini o ‘rganishdan olingan natijalar bayon qilingan. Aniglanishicha, Xuroson esparseti uchun 2,1-2,5 sm ekish chuqurligi

fotosintez sof mahsuldorligini eng yugori darajada ta’minlaydi.

Kalit so“zlar: Xuroson esparseti, urug’, ekish chuqurligi, fotosintez, barg, barg yuzasi, quruq modda, sof mahsuldorlik.

Annomayus. B cmamve npedcmagienvi pe3yibmamsl UCCie008aHUs GIUSHUSL 21YOUHbL NOCAOKY CEMsIH ICnApyema Xopa-
CAMCKO20 HA YUCTYIO (POMOCUHMEMUYECKYIO NPOOYKMUBHOCb PACMeHUs. Yemanoeieno, umo 2iyouna nocaoku 2,1-2,5 cm
OJIs1 ACNApYema Xopacancrko2o 06ecneyusaen HausblCWull ypo8eHs YUCMOL (poMOCUHMEMUYECKol NPoOyKIMUEHOCHI.

Knrwouesvie cnosa: scnapyem xopacanckuil, cemena, 2nyouna nocaoku, pomocunmes, 1ucnm, NOBEPXHOCHIb IUCTA, YUCTAs]

NPOOYKMUBHOCHY

Abstract. The article presents the results of a study of the effect of planting depth of Khorasan sainfoin seeds on the net
photosynthetic productivity of the plant. It was found that a planting depth of 2.1-2.5 cm for Khorasan sainfoin provided the

highest level of net photosynthetic productivity.

Keywords: Khorasan sainfoin, seed, planting depth, photosynthesis, leaf, leaf surface, net productivity

KIRISH

Dunyo miqgyosida cho‘llanish jarayonlariga garshi kurashish,
kam hosilli yaylovlarning mahsuldorligini oshirish, tabiiy floradan
qurg‘oqgchilikka chidamli, yuqori biomassa hosil giluvchi va
gimmatli ozugaboplik xususiyatlariga ega bo‘lgan o‘simlik
turlarini izlab topish, ularni madaniylashtirish hamda gishloq
xo'jaligi tizimiga joriy etish global va dolzarb muammolardan biri
hisoblanadi. Shu nuqtayi nazardan, cho’l ozugabop o‘simliklarini
introduksiya qilish, seleksiyasi va urug‘chiligini rivojlantirish
yo‘nalishlarida keng gamrovli iimiy-tadqiqot ishlarini olib borish

muhim ilmiy-amaliy ahamiyat kasb etadi.

Hozirgi vaqtda dunyoning ko‘plab mamlakatlarida, xususan,
Eron, Turkiya, Bolgariya, Rossiya, Ukraina va Qozog'istonda
esparset (Onobrychis Mill.) turlarining morfologik, biologik,
agronomik va biokimyoviy xususiyatlarini o‘rganish bo'yicha
keng ko‘lamli ilmiy-tadqgiqot ishlari olib boriimogda. Jumladan,
Onobrychis viciifolia, O. transcaucasica va O. arenaria kabi
esparset turlari gator mamlakatlarda madaniylashtirilgan, ularning
mahalliy navlari yaratiigan hamda katta maydonlarda gimmatli
ozuqa yetishtirish magsadida ekib kelinmoqda.
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Hozirgi kunda respublikamizda ozig-ovgat xavfsizligini
ta’minlashda muhim o'rin tutadigan yaylov chorvachiligini bargaror
rivojlantirish, uning ozuga bazasini mustahkamlash, yaylovlarni
muhofaza qilish, kam hosilli yaylovlar mahsuldorligini oshirish,
degradatsiyaga uchragan yaylovlarning o'simlik goplamini gayta
tiklash, Orol dengizining qurigan tubida ozugabop o'simlik turlarini
ko‘paytirish va yaylovlar barpo etish, shuningdek, cho‘lning
ekstremal ekologik sharoitlariga chidamli, gimmatli ozugabop
o'simlik turlarini ko‘paytirish va ularning urug‘chiligini yo‘lga
go'yishga alohida e'tibor garatilmoqgda.

Dunyoning mo‘tadil iglimli ko‘plab hududlarida, jumladan,
O'rta va Janubiy Yevropa, Shimoliy Afrika hamda G'arbiy Osiyo
mamlakatlarida Onobrychis Mill. turkumiga mansub turlar gimmatli
ozugabop o'simliklar sifatida har tomonlama o‘rganilmoqgda.
Ushbu turlarning ko'pchiligini madaniylashtirish, ularning
ekologik-biologik, morfologik, anatomik, sitogenetik va boshqga
xususiyatlarini aniglash bo‘yicha keng gamrovli iimiy-tadqiqotlar
olib borilmoqgda. Esparset turlari AQSh va Kanadaning g‘arbiy
hududlarida ham tarqalgan [8]. Qimmatli ozugabop o‘simlik
sifatida esparsetlar gadimdan ma’lum bo'lib, ularning ko‘plab
turlari dunyoning turli hududlarida madaniylashtirilgan va mahalliy
navlari yetishtirib kelinmogda.

O'simliklarning fotosintetik faoliyati elementlari to'g‘risidagi
ma’lumotlar ekinlar hosilini shakllantirishda go‘llaniladigan
agrotexnik tadbirlarning samaradorligini baholash imkonini
beradi. O'simliklarning o‘sishi va biologik mahsuldorligi, avvalo,
fotosintetik faoliyat natijasi hisoblanadi. Fotosintez jarayonida
o‘simlik organizmida hosil bo‘ladigan organik birikmalarning 95
foizigacha shakllanishi gayd etilgan. Shu sababli o‘simliklarning
o'sishi, ya’'ni yangi organlarning hosil bo'lishi, shakllanishi va
quruqg biomassaning to‘planishi, asosan, barglarning fotosintetik
tizimi shakllanganidan hamda fotosintez jarayoni faol kechganidan
so'ng jadallashadi. Barg fotosintezning asosiy organi sifatida
birlamchi mahsulotlarni hosil gilish, ularning almashinuvi va
o‘simlikning zaxira hamda boshqa organlariga transport gilinishida
muhim markaz hisoblanadi [4, 5, 6].

Cho'l o'simliklarida fotosintez jarayoni suv rejimi bilan
chambarchas bog'liq. A.S. Bobayeva [2] tomonidan boyalich
o‘simligida olib borilgan tadgigotlarda suv bug'latish intensivligining
sutkalik dinamikasi fotosintetik faoliyatga bevosita ta’sir ko'rsatishi
aniglangan. Xuroson esparsetining suv rejimi xususiyatlari
Namangan viloyatining Chust tumani adirlari sharoitida
O‘zbekiston Respublikasi Fanlar akademiyasi Botanika instituti
tadqiqgotchisi To‘ra Raximova tomonidan ham o‘rganilgan [7].
Tadgiqotlarda suv bug'latish intensivligi, to‘gimalardagi suv
miqdori va suv tangisligi kabi fiziologik ko‘rsatkichlarning sutkalik
dinamikasi tahlil gilingan.

Tadqiqotchining fikriga ko‘ra, Xuroson esparseti Farg‘ona
vodiysi adirlari sharoitida gisqa vegetatsiya davriga ega.
Barglarida suv migdori nisbatan yuqori bo‘lishiga garamay,
o‘simlik nisbatan past suv tangisligi va osmotik ko‘rsatkichlar
sharoitida ham quriy boshlaydi. Shu bois, Xuroson esparseti
yozning qurg‘oqchil davriga yetarlicha bardosh bera olmaydi va
vegetatsiyasini bahorning oxiri hamda yozning boshida yakunlash
xususiyatiga ega. Mazkur biologik xususiyatlari sababli u ko‘p
yillik efemeroid tur sifatida tavsiflanadi.

Esparsetlar burchoqgdoshlar (Fabaceae) oilasiga mansub
gimmatli ozugabop o'simliklar gatoriga kiradi. Ularning pichani
barcha turdagi chorva hayvonlari tomonidan yilning turli
mavsumlarida yaxshi iste’'mol gilinadi. Esparset pichani tarkibida
10-25 foizgacha protein, 1,6-5,6 foizgacha yog' va 20,9-34,5
foizgacha kletchatka mavjudligi aniglangan [9, 10, 11]. Beda
o'simligidan farqgli ravishda, esparset chorva hayvonlarida
timpanit kasalligini keltirib chigarish xavfi nisbatan pastligi bilan
ham ajralib turadi.

Esparsetlarning yana bir muhim biologik va xo‘jalik ahamiyatiga
ega xususiyati — ildizlarida atmosfera azotini o'zlashtiruvchi

tuganak bakteriyalar bilan simbiozda ildiz tuganakchalarini hosil
qilishidir. Natijada ular tuprogni biologik azot bilan boyitishga
va uning unumdorligini oshirishga xizmat giladi. Bunday ildiz
tuganakchalarining esparsetlarda boshqa dukkakli o‘simliklarga,
jumladan, bedaga nisbatan ko‘proq hosil bo‘lishi qayd etilgan.

Xuroson esparsetining yugorida gayd etilgan gimmatli xo‘jalik-
biologik xususiyatlari, shuningdek, uning Kitob tumani adirlarida
yovvoyi holda targalganligi va mazkur tuprog-iglim sharoitlarida
o'sishga yaxshi moslashganligini hisobga olib, ushbu turni
madaniylashtirish, yetishtirishning samarali agrotexnik tadbirlarini
ishlab chigish hamda uning ozuqga bazasidagi imkoniyatlarini
baholash magsadida mazkur tadqiqot ishlari olib borildi.

MATERIALLAR VA USLUBLAR

Tadgiqgot Qashqadaryo viloyati Kitob tumanidagi “Kitob davlat
o‘rmon xo'jaligi” tajriba dalasida olib borildi. Hududning tuprog-
iglim xususiyatlari oldingi tadqiqotlarda batafsil yoritilgan [2].
Tajriba dalasi tuproglari tarkibidagi gumus miqdori haydalma
gatlamda 1,12 % ni tashkil giladi. Iglimi keskin kontinental,
o‘rtacha yillik yog‘in 396,2 mm.

Dala tajribalari B.A. Dospexov metodikasi bo'yicha [1] qo‘yildi.
Tajriba variantlari: urug‘larni ekish chuqurligi — 1-1,5; 1,6-2,0;
2,1-2,5; 2,6-3,0 va 3,1-3,5 sm. Urug‘lar dekabr oyida ekildi.
Takrorlanish 3 karra, har bir takrorlanishda 100 dona urug'.
Fotosintez sof mahsuldorligi (FSM) A.A. Nichiporovich uslubiga
muvofiq hisoblandi [3]. Statistik ishlovda o‘rtacha giymat (x)
hisoblandi [1].

NATIJALAR VA MUNOZARA

Tadgqiqotlar natijalari urug‘larni turli chuqurliklarda ekish
Xuroson esparseti fotosintez sof mahsuldorligi (FSM)
ko‘rsatkichlariga sezilarli ta’sir ko‘rsatishini ifodaladi. Fotosintez
sof mahsuldorligi o‘simlik tomonidan ma‘lum vaqt birligi ichida
hosil gilingan qurug modda miqdorini aks ettirib, ekinning
biologik va xo'jalik samaradorligini baholashda muhim fiziologik
ko'rsatkich hisoblanadi. Kuzatishlar davomida barcha variantlarda
fotosintez sof mahsuldorligi o'simliklarning rivojlanish fazalariga
garab o'zgarib bordi va eng yuqori ko‘rsatkichlar gullash hamda
dukkaklar hosil bo'lishi davrlarida qayd etildi.

5-6 barglik fazasida fotosintez sof mahsuldorlik nisbatan past
bo'lib, variantlar bo‘yicha 2,8-3,2 g/m?-sutka oralig‘ida o‘zgardi.
Bu davrda barg apparati hali to‘lig shakllanmaganligi sababli
fotosintez jarayonining intensivligi ham past bo‘ldi. Eng yuqori
ko‘rsatkich urug‘lar 2,1-2,5 sm chuqurlikda ekilgan variantda
kuzatilib, 3,2 g/m?-sutkani tashkil etdi. Ushbu holat o‘simliklarning
bir tekis unib chigishi va dastlabki rivojlanishining jadalligi bilan
izohlanadi.

G‘unchalash fazasida fotosintetik faoliyat sezilarli ravishda
ortdi. Ushbu bosgichda fotosintez sof mahsuldorlik 4,6-5,3 g/
m?-sutka oralig‘ida bo‘lib, optimal 2,1-2,5 sm chuqurlikdagi
variantda eng yuqori natija gayd etildi. Barg yuzasining kengayishi
va xlorofillning faol shakllanishi natijasida quyosh energiyasidan
foydalanish samaradorligi oshdi.

Gullash fazasida fotosintez sof mahsuldorlik maksimal
darajaga yaginlashdi. Mazkur davrda 2,1-2,5 sm chuqurlikka
ekilgan variantda FSM 6,7 g/m?-sutkani tashkil etdi. Bu ko'rsatkich
mos ravishda 1,0-1,5 sm chuqurlikdagi variantdan 0,9 g/
m?*-sutka yoki 15,5 % ga, 3,1-3,5 sm chuqurlikdagi variantdan
esa 0,5 g/m?-sutka yoki 8,1 % ga yuqori bo'ldi. Gullash davrida
o'simliklarning fotosintetik apparati to'liq shakllanib, assimilyatsiya
jarayonlari eng faol bosqichga o‘tganligi sababli yuqori
mahsuldorlik kuzatildi.

Dukkaklar hosil bo'lishi fazasida ham fotosintez sof
mahsuldorlik yuqori darajada saqlanib qoldi. Ushbu davrda
ko‘rsatkichlar 5,6-6,4 g/m?-sutka oralig‘ida bo‘lib, eng yuqori
natija yana 2,1-2,5 sm chuqurlikdagi variantda gayd etildi. Mazkur
bosgichda hosil bo‘layotgan assimilantlarning asosiy gismi
generativ organlarga yo'naltirilgan bo‘lsa-da, barglarning yuqori
funksional faolligi tufayli fotosintez intensivligi yuqori darajada

78 I \28 [131], 2026



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

Urug‘larni ekish chuqurligining Xuroson esparseti fotosintez sof mahsuldorligiga ta’siri, g/m?-sutka (2022-20241yj;f;lval
Ekish chuqurligi, sm | 5-6 barglik G‘unchalash Gullash | Dukkaklar hosil bolishi | Urug‘larning to‘lishi | Pishish
1-1,5 2,8 4,6 5,8 5,6 49 3.4
1,6-2,0 2,9 4.8 6,0 5,8 5,1 3,6
2,1-2,5 3,2 53 6,7 6,4 5,6 4,0
2,6-3,0 3,1 5,1 6,4 6,1 5.4 3,8
3,1-3,5 3,0 4,9 6,2 5,9 5,2 3,7
davom etdi. esa nihollarning giyin unib chigishi natijasida barg yuzasi va

Urug‘larning to‘lishi davrida fotosintezning sof mahsuldorligi
ma’lum darajada pasaydi va variantlar bo‘yicha 4,9-5,6 g/
m?-sutkani tashkil etdi. Bu davrda barglarning fiziologik garishi
boshlanishi natijasida fotosintetik faollikning susayishi kuzatildi.
Shunga garamasdan, optimal variantda ko‘rsatkich 5,6 g/m?*sutka
bo'lib, boshqa variantlarga nisbatan yuqori darajada saglanib
goldi.

Pishish fazasida esa fotosintez sof mahsuldorlik barcha
variantlarda sezilarli ravishda kamaydi. Bunda ko‘rsatkichlar
3,4-4,0 g/m?-sutka oralig‘ida bo‘ldi. Eng yuqori natija 2,1-2,5 sm
chuqurlikda ekilgan variantda kuzatilib, 4,0 g/m?-sutkani tashkil
etdi. Bu holat mazkur variantda barglarning uzogrog muddat faol
holatda saglanishi va fotosintetik jarayonlarning nisbatan kechroq
susayishi bilan bog'liq.

Tahlillar shuni ko‘rsatadiki, urug‘larni juda sayoz (1,0-1,5
sm) yoki ortiqgcha chuqur (3,1-3,5 sm) ekish fotosintez sof
mahsuldorlikni pasaytiradi. Sayoz ekishda tuproq namligining tez
yo‘qolishi va ayrim nihollarning nobud bo'lishi, chuqur ekishda

fotosintetik apparatning shakllanishi cheklanadi. Bu esa fotosintez
jarayonining umumiy samaradorligiga salbiy ta’sir ko‘rsatadi.

Umuman olganda, tadgiqot natijalari Xuroson esparseti uchun
2,1-2,5 sm ekish chuqurligi fotosintez sof mahsuldorlikni eng
yuqori darajada ta’'minlaganligini ko‘rsatdi. Mazkur variantda
o‘simliklarning biologik potensiali to'laroq namoyon bo'lib, barg
yuzasining optimal shakllanishi va quruq modda to‘planishining
jadallashishi hisobiga fotosintetik faoliyatning eng yuqori
ko‘rsatkichlariga erishildi. Shu bois ushbu ekish chuqurligi
Xuroson esparsetini yetishtirish texnologiyasida fiziologik va
agrobiologik jihatdan eng magbul usul sifatida tavsiya etilishi
mumkin.

XULOSA

Xuroson esparsetidan yuqgori agrobiologik hosildorlik olish
va barglarning fotosintetik potensialidan to‘liq foydalanish
uchun urug‘larni 2,1-2,5 sm chuqurlikda ekish tavsiya etiladi. Bu
o‘simlikda barg sathi optimal shakllanishini va fotosintezning sof
mahsuldorligi eng yuqori darajada bo'lishini ta’'minlaydi.

diss. avtoreferati. — Samargand, 2000. — 20 b.

27th & 28th April 2022, Samarkand 2022, 102-109 pp.
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Annotatsiya. Mazkur maqoladagi tadqiqotlarda Qoraqalpog ‘iston sharoitida o ‘rganilgan kungaboqarning oddiy va
murakkab duragaylashdan olingan birinchi avlod o ‘simliklaridagi o ‘simlik bo *yi va vegetatsiya davri belgilarining ota-ona
shakllariga taqqoslangan holati va irsiylanishi to ‘g risida ma’lumotlar keltirilgan.

Kalit so‘zlar: kungaboqar, oddiy va murakkab duragay kombinatsiya, o ‘simlik bo‘yi, andoza, vegetatsiya, ko ‘chatzor,

irsiylanish, geterozis holat, genetik xususiyatlari.

Annomayus. B uccnedosanusax oannou cmamuii npedcmagneHnvl 0aHHble 0 COCMOAHUU U HACLe008AHUU NPUSHAKOS 8bICO-
Myl PACEHUS. U 6e2eMAYUOHHO20 NEPUOOA Y PACEH ULl NeP8020 NOKONEHUA, NOTYYEHHBIX 8 Pe3VIbIMame NPOCMOll U CIOHCHOU
2UOPUOU3AYUY NOOCOTHEUHUKA, U3YUeHHbIX 8 yeaosusx Kapakainakemana, no cpasHeHuio ¢ pooumensCKumu Qopmamu.

Kniouegvie cnosa: noocorneunux, npocmasn u Co#CHAA UOPUOHAA KOMOUHAYUS, 6bICOMA PACMEHUS, CMAHOAPM, 8e2emayus,
NUMOMHUK, HACTIe008aHUe, COCNOAHUE 2eMePO3UCd, 2eHEMUUECKUe 0COOEHHOCU

Abstract. The research in this article presents data on the state and inheritance of plant height and vegetation period traits
in first-generation sunflower plants obtained from simple and complex hybridization studied under Karakalpakstan conditions,

in comparison with their parental forms.

Keywords: sunflower, simple and complex hybrid combination, plant height, standard, vegetation, nursery, inheritance,

heterosis state, genetic characteristics.

KIRISH

Kungaboqar seleksiyasida o‘simlik bo‘yi eng muhim morfologik
belgilardan biri hisoblanadi. Aynigsa, xorijiy navlar ishtirokidagi
duragaylarida bu belgi hosildorlik, moydorlik, mexanizatsi-
yalashtirilgan yig‘im-terimga moslik hamda tashqgi muhit omil-
lariga bardoshlilik bilan uzviy bog'liqdir. Duragaylarda o'simlik
bo'yi genetik xususiyatlar va tashqgi muhit ta’sirida shakllanadi
hamda geterozis ta’siri natijasida ko‘pincha ota-ona shakllariga
nisbatan turlicha bo‘lishi kuzatiladi. O'simlik bo‘yi har doim ham
yuqori hosilni anglatmaydi. Past va o'rta bo'yli gibridlar kattaroq
savat hosil qilib, unumdorligi yugori bo‘lishi mumkin. Shuningdek,
o'simlik bo‘yi kuchli shamol yoki yog‘ingarchilik ta’sirida yotib
golmasligida muhim ahamiyatga ega.

Kungabogarni zamonaviy xorijiy duragaylarda o‘rta bo‘yli va
poyasi baquvvat o'simliklar tanlanadi. Mexanizatsiyalashtirilgan
yig‘im-terimga mosligi, o‘simlik bo'yining bir xilligi kombaynda
yig'ib olish jarayonini yengillashtiradi. Duragaylarda o‘simliklar
odatda bir tekis o'sadi, bu esa hosilni kam yo‘qotish bilan yig‘ib
olish imkonini beradi. Xorijiy navlar ishtirokidagi duragaylarning
o'simliklar bo'yi genetik bargarorligi, poyaning galin va mustahkam
bo'lishi, savatning bir xil balandlikda joylashishi, yuqori hosildorlik
va moy chiqishi, kasalliklarga nisbatan bardoshlilik va geterozis
ta’siri hisobiga tez o'sishini ta’'minlaydi.

O'simlik bo'yi poligen belgidir, ya’'ni uning shakllanishida
ko‘plab genlar ishtirok etadi. Shuning uchun seleksionerlar xorijiy
navlarni mahalliy materiallar bilan chatishtirib natijasida optimal
bo‘yga ega, yotib qolmaydigan, yuqori hosildor va ekologik
sharoitlarga moslashgan duragaylarni yaratadilar. Genetik
tadqgiqotlar o'simlik bo‘yida additiv va dominant genlar ta’siri
mavjudligini, duragaylarda esa dominant ta’sir ko‘prog namoyon
bo'lishini ko‘rsatadi. Xorijiy navlar ishtirokidagi kungaboqar oddiy
va murakkab duragaylarida o‘simlik bo'yi seleksiyaning muhim

mezonlaridan biri hisoblanib, yuqori hosildorlikni ta’minlaydi, yotib
golish xavfini kamaytiradi, mexanizatsiyalashtirilgan yig‘im-terimni
osonlashtiradi hamda qurg‘oqchilik va boshqa stress omillariga
barqgarorlikni oshiradi. Shuning uchun zamonaviy seleksiya ishla-
rida duragaylash natijasida fagat baland bo‘yli emas, balki o'rta va
past bo'yli, mustahkam poyali va yuqori mahsuldor boshlang‘ich
ashyolar yaratish asosiy magsadlardan biri hisoblanadi.

J.Raymond [1] ning izlanishlaricha kungaboqarni yuqori agro-
fonda o'stirish va tuproq namligini dala nam sig‘imiga nisbatan
70-80 % bo'lishini ta’minlash asosida hosildorlik 20-25 % oshadi.
Kungaboqar 1 sentner urug‘ hosil qilish uchun 175-185 tonna
suv sarflaydi.

V.P.Nakonechny [2] ning izlanishlaricha kungaboqar
qurg‘oqchilikka chidamli bo'lib, barglari va poyasi transpiratsiyani
kamaytiradiganligi sababli, kungaboqar gullash boshlanishiga
gadar issiq va qurg‘oqchil sharoitlarga juda chidamli. Savatning
shakllanishidan gullashning oxirigacha bo‘lgan davrda hosil eng
ko'p namlikni (taxminan 60%) sarflaydi. Kungabogar uchun kuz-
gi-qishqi tuprogdagi namlikni ta’minlash muhim ahamiyatga ega.

MATERIALLAR VA USLUBLAR

limiy tadqiqot ishlari Qoragalpog‘iston Respublikasidagi Don
va sholi ilmiy ishlab chigarish birlashmasi, Moyli ekinlar seleksi-
yasi va urug‘chiligi laboratoriyasida olib borildi. [Imiy izlanishlar
uslubiy asos sifatida gabul gilingan “Dala tajribalarini o‘tkazish
uslublari” go‘llanmaga asoslangan holda olib borildi. Ma’lumotlar-
ning statistik tahlili B.A.Dospexovning “MeToanka nonesoro
onbiTa” [3] uslubi bo‘yicha tahlil gilindi va F, duragaylarida domi-
nantlik koeffitsienti G.M. Beil va R. E. Atkins [4] ishlarida keltirilgan
S.Wright formulasi bo‘yicha hisoblandi.

NATIJALAR VA MUNOZARA

Bizning tajribalarimizda esa Qoraqalpog'iston tuproq iglim

sharoitida kungabogarning Rossiya mamlakatining Sor Gollips,
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Jant lower, Tels, S-NS-H-2011g, Ak-12/95, S-Alstor navlari va
mabhalliy KK-1 ishtirokida olingan oddiy va murakkab duragaylarni
o‘simlik bo‘yi va o‘suv davrining fenologik kuzatuvlar bo'yicha ota
ona shakllariga nisbatan irsiylanishi tahlil gilindi (1-jadval).

Kungabogarni xorijiy navlar ishtirokidagi F, oddiy va murakkab
duragaylarning o‘simliklar balandligi va vegetatsiya davrining irsiylanishi

texnologiyasiga bevosita ta’sir giladi. Vegetatsiya davri xorijiy
navlar ishtirokida yaratilgan duragaylarni turli iglim sharoitlariga
moslashtiriladi. Vegetatsiya davri uzoqroq bo‘lgan duragaylarda,
fotosintez jarayoni ko'proq davom etadi, ko‘proq organik moddalar

1-jadval to‘planadi, savat va urug'lar yirikroq shakllanadi,
hosildorlik yugori bo‘lishi mumekin. Birog bu fagat
agrotexnika va iglim sharoitlari qulay bo‘lganda

kuzatiladi.

Ota-ona shakllari hamda F, oddiy va Obs;l‘l;lilk hp Veg;:::silya hp Vegetatsiya davri gisqa bo‘lgan kungabogar
murakkab duragaylar (sm) (kun) duragaylar ayrim hududlarda takroriy ekin sifatida
Sor Gollips 134,3 85,2 ham yetisht-iri-lis.hi m.umlfin. BH.yerdan f.oyd.alar)ish
Tt ot 136,5 86.2 sgmaradorllglnl oshiradi. Xprljly navlar |.sht|rok|d.a-
Tels 135.8 34 gi kupgaboqar dura.gaylgnda} veg.eta.t3|ya.1 davrini
2 2 to‘g'ri tanlash yugqori va sifatli hosil olishning aso-
SRR Lo = siy omillaridan hisoblanadi. Ertapishar duragaylar
Ak-12/95 133,7 85,7 xaVfli iglim sharoitlarida bargaror hosil bersa, o‘rta
S-Alstor 139,5 87,9 va kechpishar duragaylar qulay agroiglim sharoiti-
KK-1 1423 86,4 da yugqori hosildorlik va yog‘dorlikni ta’minlaydi.
F, (KK-1 x Sor Gollips) 1332 | 1,27 82,6 5,33 Shuning uchun duragay tanlashda hududning
F, (KK-1 x Jant lower) 140,8 |[-0,48 86,8 -5,0 | iqlim xususiyatlari, namlik ta’'minoti, ekish muddati
F, (KK-1 x Tels) 132,9 | 0,66 80,6 2,86 | va ygtishtirish te.xnologiyasi albatta hispbga pli-
Fl (KK-1 x S-NS-H-201 1g) 143,2 1,25 87,2 3,0 nishi |OZ|m Ta(.iqlquIarda kungaboqarnl ROSSlya
F, (KK-1 x Ak-12/95) 1354 | 0,60 83.1 842 navlari |sht|rok|da olingan pddly va mur.ak.kab _du-.
F, (KK-1 x S-Alstor) 1428 |-135 86.5 0.86 re‘\gaylgrr?l otaona shakllangg ms!:»gtan irsiylanishi
- o‘rganildi. Vegetatsiya davri bo'yicha kungabo-
F, [(KK-1xSor Gollips) x (KK-1xJant lower)] 134,1 | 0,38 80,2 2,84 garni ota-ona shakllari, ya'ni xorijiy Sor Gollips,
Fl [(KK-leels)x(KK-le-NS-H-2011g)] 132,5 4,83 81,3 0,78 Jant |0W€I', Tels, S-NS-H-2011g, Ak-12/95,
F, [(KK-1xAk-12/95) x (KK-1xS-Alstor)] 1334 | 1,54 84,2 0,35 | s-Alstor navlarida 83,4 kundan Tels navida, 87,9
F, [(KK-1xSor Gollips) x (KK-1xTels)] 133,6 | -3,66 79,8 2,14 | kungacha S-Alstor navida hamda mahalliy KK-1
F, [(KK-1xTels) x (KK-1xAk-12/95)] 132,3 | 1,48 83,2 -1,08 | navida 86,4 kunni tashkil etdi. Kungabogarni F,
F [(KK-1xS-NS-H-2011g) x (KK-1xS-Alstor)] | 142,9 | 0,5 85,3 4,42 | duragaylarida esa 80,6 kundan F, (KK-1 x Tels)
F, [(KK-1xSor Gollips) x (KK-1xAk-12/95)] | 1327 [045| 83,6 | -0,6 | kombinatsiyasida, 87,2 kungacha F, (KK-1 x

O'simliklar bo‘yicha fenologik kuzatuvlarga ko'ra, kungabo-
garni ota-ona shakllarida, ya’ni Rossiya navlarida 133,7 san-
timetrdan Ak-12/95 navida, 143,1 santimetrgacha S-NS-H-2011g
navida hamda mahalliy KK-1 navida esa 142,3 santimetrni tashkil
etdi. Ota-ona shakllaridan S-NS-H-2011g va S-Alstor navlarida
boshqa navlarga nisbatan birmuncha uzun ekanligiga Sor Gollips,
Tels va Ak-12/95 navlari past boyli bo‘lganligi gayd etildi. Oddiy
duragaylarda esa o'simliklar balandligi 132,9 santimetrdan F,
(KK-1 x Tels) kombinatsiyasi, 143,2 santimetrgacha F, (KK-1
x S-NS-H-2011g) kombinatsiyasida bo'lib, ota-ona shakllariga
nisbatan irsiylanishi turlicha ekanligi namoyon bo‘ldi. Bunda
o‘rganilgan 6 ta oddiy duragaylardan o'simliklar bo‘yicha 3 ta
ijobiy (hp=0,6-1,27) holatda va 3 ta salbiy (hp=-0,48-1,35) holatda
irsiylanib, F, (KK-1 x Sor Gollips), F, (KK-1 x Tels) va F, (KK-1
x Ak-12/95) kombinatsiyalari ota-ona shakllariga nisbatan past
bo‘yli bo‘lganligi aniglandi.

Kungabogarni o'simliklar bo'yi murakkab duragaylarda 132,3-
142,9 santimetr oralig‘ini tashkil etdi. O‘rganilgan 7 ta murakkab
duragaylarni oddiy duragaylardan fagat F, [(KK-1xSor Gollips) x
(KK-1xTels)] salbiy holatda, boshqa barcha kombinatsiyalarda
ijobiy holatda irsiylanganligi gayd etildi. Shunday qilib, oddiy
va murakkab duragaylarni ota-ona shakllariga nisbatan o‘sim-
liklar boyining irsiylanishi tahlillariga ko‘ra, ota-ona shakllariga
nisbatan F, (KK-1 x Sor Gollips) kombinatsiyasida, oddiy dura-
gaylarga nisbatan F, [(KK-1xTels) x (KK-1xS-NS-H-2011g)], F,
[(KK-1xAk-12/95) x (KK-1xS-Alstor)] va F, [(KK-1xTels) x (KK-
1xAk-12/95)] kombinatsiyalarida geterozis holatni namoyon etib,
o‘rganilgan boshga navlar va duragaylarga nisbatan past bo‘yli
ekanligi aniglandi.

Kungabogarning xorijiy navlari ishtirokida yaratilgan duragay-
larining vegetatsiya davri seleksiya va ishlab chigarishda eng
muhim ko‘rsatkichlardan biri hisoblanadi. Vegetatsiya davri bu
urug‘ning unib chigishidan boshlab to'liq pishib yetilishigacha
bo‘lgan vaqgt bo‘lib, u hosildorlik, yog* migdori va yetishtirish

S-NS-H-2011g) kombinatsiyasida, murakkab
duragaylarda 79,8 kundan F, [(KK-1 x Sor Gollips) x (KK-1xTels)]
kombinatsiyasida, 85,3 kungacha F [(KK-1 x S-NS-H-2011g) x
(KK-1xS-Alstor)] kombinatsiyasida kuzatildi. Tezpisharlik belgisi
o‘rganilgan 7 ta oddiy duragaylarni ota-ona shakllariga nisbatan
1 ta duragaylarda oraliq holda irsiylanganligi, 3 ta duragaylarda
ijobiy geterozis holatda (hp=2,86-8,42) irsiylanganligi, 2 duragay-
larda esa dominantlik koeffitsiyenti salbiy holatda (hp=-3,0-5,0)
bo‘lganligi aniglandi. F, murakkab duragaylarini tezpisharlik
bo‘yicha oddiy duragaylarga nisbatan asosiy kombinatsiyalarda
ijobiy holatda ekanligi ma’lum bo'ldi.
XULOSA VA TAVSIYALAR

Xulosa qilib shuni ta’kidlash mumkinki, kungabogarni oddiy va
murakkab duragaylarini Qoraqalpog'‘iston sharoitida vegetatsiya
belgisi bo‘yicha o'rganilgan duragaylardan F, (KK-1 x Sor Gollips),
F, (KK-1x Tels), F, [(KK-1 x Sor Gollips) x (KK-1 x Jant lower)],
F, [(KK-1 x Tels) x (KK-1 x S-NS-H-2011g)] va F, [(KK-1 x Sor
Gollips) x (KK-1 x Tels)] kombinatsiyalari boshqa F, oddiy va
murakkab duragaylari va ota-ona shakllariga nisbatan tezpishar,
ya’ni 79,8-82,6 kunni tashkil etganligi aniglandi. Shunday qilib,
xorijiy navlar va mahalliy nav ishtirokidagi oddiy va murakkab
duragaylardan eng tezpishar bo‘lgan o'simliklar tanlab olindi.
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KPOTANTAPUAHU SKULL MYOOATU BA CYFOPULL
MEBEPNTAPUHUHT TYMPOK CYB YTKA3YBYAHIIUTUTA TABCUPHU

Ixypa6oeBa [lunacpys HyputamHoBHa

[MaxTa CeneKkumacKu, ypyramnurn Ba eTMWITUpULL arpotexHonoruanapm I/IﬂMI/II7I-Ta,D,KVIKOT WHCTUTYTWN, MYCTaKuUn U3naHye4u
https://orcid.org/0009-0006-7673-829X
9 dilafruzdjuraboyeva0910@gmail.com

Annomayusa. Maskyp makonada kpomanapustu 3Kuw Myodamaapu éa CyFopuil mapmubaapuru mynpokHuHz mynpokHUuHz
cye Yymkasysuamauzuzda, Cyropuul Myooamaapu éa COHUHUHz Mynpok Kamjamiapu 6yliuud HAMAUKHUHZ Y3zapuuiu 6ytuua

masjaymomanap KenmupuieaH.

Kanum cysnap. Kpomanapus, sxuw mydoamnapu, CyFopuwi mapmubu, CyFoOputd COHuU, Cy8 YMKA3Y8UAHIUK, CYFOPULU MYO-

damnapu, mynpox Hamau2u, mynpox Kamiamiapu.

Annomauyusa. B danHoti cmambe npedcmasieHsvl 0aHHble 0 MUSHUU CPOKO8 NOCEEA KPOMANAPUU U PEHCUMOS OPOWEHUS HA
8000NPOHUYAEMOCMb NOUBbL, A MAKHCE 00 USMEHEHUU BLAHRCHOCMU NOUBbI NO PANUUHBIM CTIOSIM 8 3d8UCUMOCTMU OM CPOKO8

u Konuvecmsa OpOl,l,leHlll:l'.

Kniouessie cnosa: Kpomanapus, cpoku nocesa, pexcum opoweHus, Koau4ecmao opouleHutl, 000npoHULaeMoCms, CPOKU

opouwieHus, 81ax@CHOCMmMb nousvl, Cii0u nousol.

Abstract. This article presents data on the effects of sowing dates and irrigation regimes of crotalaria on soil water
permeability, as well as changes in soil moisture across different soil layers depending on the timing and frequency of

irrigation.

Keywords: Crotalaria, sowing dates, irrigation regime, number of irrigations, water permeability, irrigation timing, soil

moisture, soil layers.

KUPULL

Pecnybnvkamuaga cyHrrv vnnapga axonvHu 03uK-OBKaT
XaBCM3NUIMHM TabMUHNALL, cab3aBoT Maxcynotnapura 6ynraH
IXTUEXMHU KOHAMPULL 3KCMopTOON, MYkM Ba Tawku Go3opaa
Tanab tokopu BynraH SKMHMap 3KULL, KULLIMOK XYXKanuruHu
AesepcvdrKkaLmsa KUuLLL, ep-CyB pecypcnapupaH sHaga okunoHa
hoviganaHuLL, 3KCKNopToon MaxcynoTnap eTULLTUPULL OpKanu
OEXKOH Ba hepmep XYKanvKnapuHUHT AapoMagviHW OLwMpuLL
6opacupga keHr Kynamnv yopa-tagbupnap amanra oLwMpyunMoKaa.

MamnakaTMmm3a KMLLNOK XyxKanuruaa cyB pecypcrnapuHu Te-
Xall, CyFopnd AeXKOHYMIUK KUMTMHaAUIaH KULLINOK Xyxanuriaa
caMapafopnvKHK OLIMPULLAA acocuin omunnapaaH upn 6ynmo,
YHVIHF aCOCUI XyCYyCUSITW pecypcrnap MHTEHCUBIIMIMHY OLLIMPULL-
avp [1; 48-49-6].

Mnmuni nananniunapura kypa, CyFopuLL TU3MMmaa CyB pecypc-
napy TaKYUMAUTMHWHE OLLMLLIW, CyBA@H YHyMnu (oipganaHuil
caMapafopnuruHn nacanvwum kabw wapowvTtnapga Kynpok 6up
VMNMVK 3KVHMap 9knb, napBapuiinail yq4yH gornganaHmnaguran
MangoHNap XaXMUHY OLUMPULLHK Tanab kunagu. ByHaa skvHnap-
HW OMTMMaI XXONMALITUPULL MacanacuHN e4ULL HaTUXanapm xam
4YOpBA YYyH eM-xaLlak ETULITPULL, pecypcrap TaHKUCINIW Wapo-
UTUAA 3Hr Makbyn ycyn 6ynuwmHm acocnab 6epraH [3; 67-69-6].

MATEPWUANIAP BA YCINYBIAP

[ana taxpubanapu lMaxTa cenekumacu, ypyFamnuru Ba
ETULLITUPMILL arpoOTEXHOMOrMSNAapu UNMUA TaaKUKOT MHCTUTYTH-
HUHr CamapkaHg unmmnin Taxkpuba CTaHUMsACKM MangoHnapuaa,
ep ocTu cyBnapm catxy 5,0-6,0 MeTp YyKypnvkaa >xomnaiuraH,
APUM IMAPOMOpPd), MEXaHVK Tapknbu YpTa oFnp KyMOK, YTIokM 63
Tynpoknapw wapoutuaa ytkasungu. Taxprubana kpotanapusiHu
yyTa aKuLL MyaaaTy Ba SKMLW Mypaatnapura 60Fnvk xonga yy Xun
CyFopuLL TapTvbnapw ypraHungm.

Taxpuba TM3vmu 9 Ta BapuaHTaaH nbopat 6ynmb, 3 Takpop-
nanvwaa, 6up apycaa xxonnawTtupungu, xap oup BapmaHt 8 Ta
KatopgaH, katop opanusu 70 cm, BUTTa BapuaHTHUHT YMyMUIA
mangoHn 280 M?, wyHaaH xucob mangorn 140,0 M? HY Tawwkmn
aTAMN.

KpoTtanapusHu cyropuw xap 6vp akvw Myggatiaa anoxmaa
6ynunb, cyropvu Myagatnapu Typnuya 6ynraHnuri Ky3aTungm.

HATWXAIAP BA MYHO3APA

Mabnymku, cyropunaguraH OexkoH4Yunvkaa cyB YCUMITUK
YUyH MyXWM YPUH TyTaau. YCUMIMK yuyH Tynpokaa HaMamKHN
eTapnv MMKAopAa 6ynuLLM Kenrycuaa yHU Mebepuin Yeub puBoX-
naHuLwmn, Myn Ba cudpatim Xocun OnNmLLIHM TabMUHIOBYM aCOCUN
BOCMTa xmcobnaHagn. HamnukHu ycumnukga etapny 6ynuim
YCUMMAMKNAPHW YMYMUIA U3NOMNOTMK XONaTUHW SXLIMAAHULLNTA,
Xy>Kavipanapga OTOCUHTE3HW AXLUMNaHMLMIa, Unam3 TU3UMUHN
6akyBBaT 6ynnb puBoXnaHvmnra xuamar kunam [2,4].

TyNPOKHWHI CyB yTKa3yBYaHIMIM TYNPOKHUHT acoCcuii arpo-
hur3rkaBu xycycuatnapugaH ovupu xucobnaHaam. Tynpok Xaxm
Maccacu KaH4anuK Sxwum 6ynca, yHUHr CyB yTKadyBYaHMUM xam
axwm 6ynagu. CyB yTkasyBYaHnunr axwum 6ynraH Tynpoknapaa
ycumnuk GapaBx puBOXMaHaau, cysra 6ynraH Tanabwu
KOHAMpUnaawu, xocungopnuru myn 6ynub, cudartn sHaga owanu
[1,5].

Taxpuba yTkasunraH gana TYNPOFUHWHT MEeXaHvK Tapkubu
ypTa Kymok 6ynraH yTrnoku 6y3 Tynpok 6ynub, ep octu cyBnapu
7-8 M 4yKypnvkga xounawraH. [lemak, Maskyp QanaHuHr cyB
yTKa3yBYaHMVK KOOUMUSTUHM YpTadya fapaxaga Aeb xucobnacak
oynagu.

TynpokHWHT CcyB yTKasyB4YaHnuru gana taxpubanapvHu
yTKasuw ycnybHomacura 6rHoaH [JonroB ycynuaa aHvknaHau.
TyNpOKHUHT CyB YTKa3yBYaHUK XyCyCUaTM aMman Aaspu bowwmaa
yMyMui oHAa, AanaHvHr 6enrvnaxrad 5 Ta HyktacupaH Ba avan
[AaBpu oxvpuaa BapvaHtnap 6yinya 3 Ta HykTaga aHuknaHau.

TaxpubaHuHr gactnabku, 2023 FMnuaa onMHraH MabymoT-
napra kypa, Taxpuba ganacu TynpOFUHUHT CYB YTKa3yBYaHMUM
aman gaepu 6owmaa 6 coataa xxamm 968 m*/ra, ypTada 1 coataa
161,3 M3/raHu Tawkun aTau.

Awman gaBpu oxvpuaa OfnvMHraH mabnymoTnapra Kypa, 9KuLL-
HuHr apTa 01-10.04 mypaatuaa, cyropuw Taptmbm YOHCra Huc-
6ataH 60-70-60% Tynpok HamMnurraa cyB YTKadyBYaHIVK Xamu
6 coatga 731 m¥raHu, yprada 1 coataa 121,8 m3/raHn Tawwkun
aTraH 6ynca, cyropuw Taptmubu 70-80-70% OynraHaa xamu 6
coatza 687 m3/raHu, ypraya 1 coatga 114,5 m3/raHu, cyropuL
TapTnbu 80-80-80% GynraHaa aca xamm 6 coataa 661 m%/raHu,
ypTaya 1 coatga 110,1 m¥raHu Tawwkun aTam.
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2-pacMm. kMLl MyanaTnapy Ba CyFopuLl TapTubnapuHm
TYNPOKHWUHTI CYB yTKa3yBYaHnurura Tabcupu, 2024 vivn

Oknw mypaatn 15-25.04 6ynunb, cyropuw taptnon YOHCra
HucbataH 60-70-60% Tynpok Hamnuruga cyB yTKa3dyBYaHMUK

*amu 6 coataa 704 m¥/raHu, yprada 1 coatga 117,3 m®/raHm Tawwu-
kun atraH 6ynca, cyropuw Taptnubu 70-80-70% 6ynraHaa xamu
6 coataa 660 m¥/raHu, ypTada 1 coataa 110,0 m¥/raHu, cyropuLl
Taptnou 80-80-80% 6ynraHaa aca xamm 6 coataa 582 m®/ranu,
ypTaya 1 coatga 97,5 M3/raHu Tawwkun aTau.

Skmw mygaatm 01-10.05 6ynunb, cyropuw taptndn YAHCra
HucbataH 60-70-60% Tynpok Hamnurnga CyB yTKadyBYaHMMUK
*amu 6 coataa 665 m®/raHu, yptada 1 coataa 110,8 M¥/raHm Taww-
kun atraH 6ynca, cyropuw Taptnubu 70-80-70% BynraHaa xamu
6 coatna 647 m3/raHun, yptava 1 coatga 107,8 m3/raHu, cyropuLl
Taptnou 80-80-80% 6ynraHaa aca xamm 6 coataa 575 m®/ranu,
ypTaya 1 coataa 95,8 M3/raHn TalKUN 3TraHNUIM aHUKNaHAW.
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3-pacm. Jkuw MypaaTnapu Ba CyFopuLL TapTUbnapmHm
TYNPOKHUHTI CYB yTKa3yBYaHnurura tTabcupm, 2025 vn

TaxpubanuHr 2024 Ba 2025 nnnapwga onuHraH MabiymoT-

napaa xam mMaskyp KOHyHUsITnap KysaTungu.
XYNOCA

Kpotanapus napsapuwumaa cyropu nwnapun YOHCra Hucba-
TaH 70-80-70% Aa yTkaaunranga TYNPOKHUHE CyB YTKadyBYaHNMMM
cyropuwl TapTnbu 60-70-60%ra HucbaTaH xamu 6 coataa 20 m%/
ragaH 40 m3/rava, 80-80-80%ra HucbataH aca 70 m3/ragaH 120
m®/ra kyn 6ynagm.

Ba CyB Xyxanuru xypHanu. Ne 2. TowukeHT-2024. - b. 48-49.

. 25-29 6.
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Annotatsiya. Tadqiqotda Silphium perfoliatum L. ning o ‘sishi, rivojlanishi va bioproduktivligiga agroekologik omillarning
ta’siri 2023-2025-yillarda Samarqand va Andijon sharoitida o ‘rganildi. Kuzgi ekishda eng yuqori unib chiqish 75,1% ni,
magbul ekish chuqurligi 1,5-2,0 sm ni tashkil etdi. 90x90 sm sxemada o ‘simlik balandligi 310 sm, urug* hosildorligi 9,7 s/

ga, yashil massa hosildorligi 1237,8 s/ga ga yetdi.

Kalit so‘zlar: Silphium perfoliatum L., agroekologik omillar, o ‘sish, rivojlanish, bioproduktivlik, yashil massa, urug*

hosildorligi, ekish muddati.

Annomayus. B uccnedosanuu 6 2023-2025 z22. 8 ycnosusx Camapkandckoli u AHOudtcanckoti obnacmeli usyueHo 6nusHue
azpoakonozuieckux pakmopos Ha pocm, pazeumue u 6uonpodykmusnocms Silphium perfoliatum L. Haubonee svicokas 8cxo-
JHecms npu ocenHeM nocege cocmasuna 75,1%, onmumanvuas anybuna sadenxku cemam — 1,5-2,0 cm. Ilpu cxeme 90%90 cm
avicoma pacmenuti docmuzna 310 cm, yposcaiinocme ceman - 9,7 y/za, 3enénoli maccel - 1237,8 y/za.

Knrwouessie cnoea: Silphium perfoliatum L., azposakonozuueckue ¢pakmopst, pocm, pazeumue, 6UONPOOyKMUBHOCMb, 3e1é-

Has macca, ypoxcaii ceMsin, Cpok nocead.

Abstract. The study investigated the influence of agroecological factors on the growth, development, and bioproductivity
of Silphium perfoliatum L. in the Samarkand and Andijan regions during 2023-2025. The highest germination rate under
autumn sowing was 75.1%, while the optimal seed placement depth was 1.5-2.0 cm. Under the 90%90 cm planting scheme,
plant height reached 310 cm, seed yield was 9.7 c/ha, and green mass yield reached 1237.8 c/ha.

Keywords: Silphium perfoliatum L., agroecological factors, growth, development, bioproductivity, green biomass, seed

yield, sowing date.

KIRISH

Hozirgi davrda gishlog xofjaligi ishlab chigarishining barqga-
rorligini ta’minlash iglim o'zgarishi, suv tangisligi, tuproq unum-
dorligining pasayishi va tabiiy resurslardan foydalanish bosimining
kuchayishi sharoitida muhim ilmiy-amaliy masalalardan biri
hisoblanadi. Aynigsa, qurg‘oqchil va yarim qurg‘oqchil hududlar-
da yuqori biomassa hosil giluvchi, uzog muddat bir maydonda
yetishtiriladigan va agroekotizimga nisbatan kamroq bosim bilan
mahsulot beradigan ko‘p yillik o'simliklarni tanlash dolzarbdir.

Shu nugtayi nazardan, Silphium perfoliatum L. — Asteraceae
oilasiga mansub ko'p yillik o‘simlik sifatida alohida ilmiy gizigish
uyg‘otadi. Mazkur tur Shimoliy Amerikaning tabiiy florasiga
mansub bo‘lib, keyinchalik Yevropaning turli agroekologik
sharoitlarida yem-xashak, biomassa, energetik va asalarichilik
yo‘nalishlarida o‘rganilgan [1, 2, 4].

S. perfoliatum ning muhim biologik xususiyatlaridan biri uning
yugori vegetativ biomassani shakllantirish qobiliyatidir. lImiy man-
balarda yetishtirish sharoitiga garab quruq biomassa hosildorligi
sezilarli darajada o‘zgarishi, ayrim tajribalarda 13-16 t/ga atrofida-
gi yillik qurug massa hosildorligi gayd etilgani ko‘rsatilgan [6, 7].

O'simlikning ko'p vyillikligi ham uning agroekologik ahamiya-
tini oshiradi. Vegetatsiya davrida kuchli yer ustki biomassasi va
rivojlangan ildiz tizimining shakllanishi tuproq yuzasining uzoq
muddat qoplangan holda bo'lishiga yordam beradi. So'nggi tad-
qgiqotlarda S. perfoliatum ekinlarining tuproq va suv resurslarini
muhofaza qilish, jumladan eroziya jarayonlarini kamaytirishdagi
imkoniyatlari ham qayd etilgan [5, 8].

Birog mazkur o'simlikning O‘zbekiston sharoitida, aynigsa
kontinental iglim, yuqori yozgi harorat va namlikning cheklan-

ganligi sharoitidagi o'sish va rivojlanish xususiyatlari yetarlicha
o‘rganilmagan. Shuning uchun ekish muddatini, urug‘larni ekish
chuqurligini hamda oziglanish maydonini optimallashtirish o‘sim-
likning biologik imkoniyatlarini to‘lig namoyon gilish uchun muhim
hisoblanadi.

Tadgigot hududlari kontinental iglim sharoiti bilan tavsiflanadi.
Yoz oylarida havo haroratining yuqoriligi, vegetatsiya davrida
yog‘ingarchilikning notekis tagsimlanishi va sug‘orish suvlariga
bo‘lgan talabning ortishi mazkur hududlarning asosiy agroekologik
xususiyatlarini tashkil etadi. Tadgiqot obyekti sifatida Silphium
perfoliatum L. o‘simligi tanlandi. Tajribada yuqori unuvchanlikka
ega urug'lik materialdan foydalanildi.

MATERIALLAR VA USLUBLAR

Dala tajribalari 2023-2025-yillarda O‘zbekistonning ikki agro-
ekologik hududida — Don va dukkakli ekinlar ilmiy-tadgiqot insti-
tutining Samarqgand ilmiy-tajriba stansiyasi hamda Andijon viloyati
Bo'ston tumanida olib borildi. Tadgiqotda quyidagi agroekologik
omillar o‘rganildi: ekish muddati — 15-oktabr, 15-noyabr, 15-fevral,
20-mart va 15-aprel, urug‘ni ekish chuqurligi—1; 1,5; 2; 3; 4; 5 va
6 sm, ekish me’yori — 10—18 kg/ga, gator oralig‘i — 60, 70 va 90
sm, o'simliklar joylashuvi — 90x60, 90x70 va 90x90 sm. Barcha
variantlarda sug‘orish va begona o'tlarga garshi kurash ishlari
imkon gadar bir xil agrotexnik sharoitda olib borildi.

NATIJALAR VA MUNOZARA

15-oktabr va 15-noyabrda ekilgan S. perfoliatum o‘simliklarida
eng yugori unib chigish 75,1% ni tashkil etib, mart-apreldagi kech
ekishlarda 33,6-33,7% gacha pasaydi. Kuzgi ekishda barglar
soni 35-38 dona, uzunligi 44,3-44,5 sm va eni 27,0-27,2 sm ga
yetdi. Bahorgi ekish kechikishi vegetativ rivojlanishni susaytirib,

84 I N°8 [131], 2026



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

15-aprelda barglar soni 15 donani tashkil etdi.

Tadgiqotimizda 15-oktabr va 15-noyabr variantlarida yuqori,
fevral-aprel muddatlarida esa pasayib boruvchi unib chiqgish
dinamikasi aniglandi. O'simliklarning vegetativ rivojlanishini
baholash uchun har bir tajriba variantidan tasodifiy ravishda 10
ta o‘simlik tanlab olindi.

1-jadval.

Ekish muddatining Silphium perfoliatum L. ning unib

chigishi va barg morfologiyasiga ta’siri

90 x 60 sm variantiga nisbatan mos ravishda 47,0% va 28,8%
yuqori bo‘ldi. Tajriba natijalari gator oralig‘ini 90 x 90 sm gacha
kengaytirish o‘simliklarning individual o'sishi, generativ organlar
shakllanishi va umumiy bioproduktivligining oshishiga olib kel-
ganligini ko‘rsatadi.

Ekish YalRl ?mb Barg!ar Barg . | Barg eni,
q chiqish soni, uzunligi,
muddati 5 sm
sanasi dona/tup sm
15-oktabr 3-mart 35 443 27,0
15-noyabr 3-mart 38 445 27,2
15-fevral 25-mart 25 394 252
20-mart 30-aprel 23 30,1 20,3
15-aprel 16-may 15 35,2 23,7

Ularda o'simlik bo'yi, poya diametri, barg uzunligi, barg eni
va poyalar soni o‘rganildi. O‘simlik bo'yi tuproq yuzasidan o‘sish
nugtasigacha bo‘lgan masofa sifatida santimetrda o‘ichandi. Poya
diametri poyaning o'rta gismidan aniglanib, santimetrda ifodalan-
di. Ushbu ko'rsatkichlar gator oralig‘ining o‘simliklarning individual
rivojlanishiga ta’sirini baholash uchun asosiy morfometrik mezon
sifatida gabul qilindi.

Tadgiqot natijalarining eng muhim ko‘rsatkichlaridan biri S.
perfoliatum ning yugori bioproduktivlik imkoniyatini namoyon
etganidir. 90 x 90 sm gator oralig‘ida urug‘ hosili 9,7 s/ga, yashil
biomassa hosili esa 1237,8 s/ga ni tashkil etdi. Bu ko‘rsatkichlar

2-jadval.
Ekish sxemasining yashil massa va
urug‘ hosildorligiga ta’siri
Ekish sxemasi/ | Hosil, | Yashil massa, | O‘simlik balandligi,
Urug* s/ga s/ga sm
90x60 sm 6,6 960,9 203,9
90x70 sm 7,8 1106,2 2323
90x90 sm 9,7 1237,8 284,2
XULOSA

2023-2025-yillarda Samargand va Andijon agroekologik
sharoitlarida S. perfoliatum ning o'sishi, rivojlanishi va biopro-
duktivligiga ekish muddati, chuqurligi va qator oralig‘ining sezilarli
ta’siri aniglandi. Kuzgi ekishda unib chigish 75,1% ga yetib, 1,5-
2,0 sm ekish chuqurligi eng magbul natijani ta’minladi. 90x90
sm sxemada o'simlik balandligi 310 sm, poya diametri 3,1 sm,
to‘pgullar soni 78,6 dona/tup, yashil massa hosildorligi 1237,8 s/
ga va urug' hosildorligi 9,7 s/ga ni tashkil etib, eng yuqori ko‘rsat-
kichlar gayd etildi. Keng oziglanish maydoni o‘simliklar ragobatini
kamaytirib, o'sish va mahsuldorlikni oshirdi. S. perfoliatum ning
ko'p vyillikligi, yugori biomassa hosil qilishi va uzoq gullash davri
uni O‘zbekiston sharoitida istigbolli yem-xashak va bioresurs
ekini sifatida tavsiflaydi.

2013;49:301-308.
Proceedings XVIII International Grassland Congress. 1997.
XVIII International Grassland Congress. 1997.

Agriculture. 2020;10(12):640.

of Establishing the Plantation. Agronomy. 2020;10(6):851.
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Annotatsiya. Maqolada beda dalasida tarqalgan ixtisoslashgan zararkunandalardan fitonomus, beda qandalasi, beda
shirasi, beda urug xo ‘ri bilan birga kemiruvchi tunlam turlari va chigirtkalarning rivojlanish bioekologiyasiga ijobiy ta Sir
etadigan omillarni aniglash bo ‘yicha olib borilgan tadqiqotlar natijalari keltirilgan. Tarqalgan areallari va keltiradigan zarar
mezoni bo ‘yicha asosiy turlarining zarar keltirish mezonini bartaraf etish magsadida olib boriladigan qarshi kurash usullarini
tatbiq etish bo ‘yicha ma’lumotlar berilgan.

Kalit so“zlar: beda o ‘simligi, vegetatsiya davri, agrobiotsenoz, muhit sharoiti, zararkunanda, hosildorlik, dominant turlar,
fitonomus, kurash tadbirlari.

Annomauus. B cmamoio kiouensl pe3yibmanbl UCCIe008aAHULL NO BbIAGTIEHUIO (PAKMOPOS, NOLONCUMETLHO GIUSIOWUX HA
OU0IKONO2UIO PA3BUMIUSL CREYUATUSUPOBAHHBIX 8pedumeneti, pacnpocmpaneHHbIX Ha TIOYEPHOBbIX NOTAX, MAKUX KaK umo-
HOMYC, TIOYEPHOBbLIL KON, TIOYEPHOBASL IS, TIIOYEPHOBbIIL CeMsied, d MaKdIce 8UA08 epblayuyell cogku u capanyu. Ilpusedenvl
cBedenuUs 0 NpuUMeHeHUl Memooos 60pbObL, NPOBOOUMBIX C Yelbl0 YCIMPAHEHUA Kpumepiis 8pe0OHOCHOCMU OCHOBHbIX 811008
no apeaiam pacnpocmpanenus: i Kpumepuio pe0oHOCHOCL.

Knroueevie cloea: pacmenue 1royepha, 6eeemab;u0HHb112 nepuo@, 612]7061401481-!03, ycaosus cpebbl, epedumeﬂb, OOMUHAHMHbBLE

8UObL, humonomyc, mepovi 60pbOLL, YPOICAUHOCTID.

Abstract. The article includes research results on identifying factors positively affecting the bioecology of specialized pests
distributed across alfalfa fields. Information is provided on the application of control methods conducted to eliminate the
harmfulness criterion of the main species by distribution areas and harmfulness criteria.

Keywords: Alfalfa plant, vegetation period, agrobiocenosis, environmental conditions, pest, yield, dominant species,

phytonomus, control measures.

KIRISH

Qoraqalpog‘iston Respublikasi hududi O‘zbekistonning
shimoliy hududidagi keskin agroiglim, ekstroarid sharoitida
joylashganligi bilan birga, agrobiotsenozidagi gishlog xo‘jaligi
ekinlarining asosiy turi sifatida bedaning ko‘pgina navlari
ekilib, olinadigan hosili chorvachilikda eng to'yimli yem-xashak
manbaidir. Bundan tashqari ildizidagi maxsus azot yig‘ib oluvchi
tuganakchalar bo'lishi, ko'proq ildiz tizimining tuproq unumdorligini
oshirishda ko‘pgina ekinlar bilan almashlab ekiladigan asosiy ekin
turi hisoblanadi. Bugungi kunda ushbu ekin turining ekiladigan
maydonini ko‘paytirish, olinadigan hosilini oshirish bo‘yicha
Hukumat darajasida topshiriglar berilib, ishlar tashkil gilinmogda
[7].

Ushbu berilgan vazifalarni amalga oshirishda vujudga
kelayotgan muammolardan, bu beda biotsenozida targalgan
zararkunandalarning salbiy ta’sirlarining murakkablashib
borishidir. Sababi, beda navlari bioekologiyasi bo‘yicha ko'p
yillik ekin sifatida asosan mart oyida urug‘idan ekiladi, maysalari
aprel oyidan boshlab unib chigadi, vegetatsiya davri oxirigacha
tezda o'sib rivojlanadigan va kech kuzgacha dalada qolib, ushbu
joyning mikroiglim sharoitini yuqori darajada ta’'minlab turadigan
xususiyatga ega o'simlik hisoblanadi. Ekin maydonida hosil
bo‘ladigan qulay abiotik, biotik omillar natijasida erta bahordan
boshlab, hudud sharoitida tarqalgan zararkunandalarni ko‘pgina
turlari beda dalasida rivojlanadi, hosildorligini kamaytiradigan
darajada kuchli zarar keltiradi. Bunday turlarning beda
o'simligining o‘sib-rivojlanishiga keltiradigan zararli ta’sirini
bartaraf gilish uchun, bugungi ekologik muvozanati buzilgan
hudud sharoitida, innovatsion yechimlar asosida garshi kurash

choralarini ishlab chiqish, qgishloq xo‘jaligi sohasidagi dolzarb
masalaga aylangan. Ushbu muammoni ilmiy jihatdan asoslash
magsadida, bugungi kundagi beda dalalarida targalgan
zararkunandalarning rivojlanish bioekologiyasini, keltiradigan
zararlik darajasini, tarqalgan areallari va dinamikasini o‘rganish
orqali garshi kurash choralari olib borilmoqgda [4,5,7].
MATERIALLAR VA USLUBLAR

Beda biotsenozida tarqalgan zararkunandalar turlarini,
rivojlanish biologiyasini, dinamikasini B.P.Adashkevich (1983);
Sh.T.Xo'jaev (2004; 2018); zarar keltirish darajasini V.l.Tanskiy
(1988) uslublari yordamida aniglandi. Zararkunandalarga garshi
kurash usullarini go‘llash, biologik samaradorlikni aniglash usuli
Abbot (Gar, 1963) formulasidan foydalanib o‘tkazildi. Tajribalar
B.A.Dospexov (1986) uslubidan foydalanib, olingan natijalar
matematik-statistik tahlil gilindi [1,2,3,5,6].

NATIJALAR VA MUNOZARA

Beda o'simligi biotsenozida tarqalib zarar keltiradigan
zararkunandalarni aniglash, ularga garshi kurash choralarini
tashkil gilish bo‘yicha olib borilayotgan ilmiy-tadgigotlar natijalari
asosida, hudud sharoitida ekilayotgan beda navlari dalalarida
zararkunandalardan fitonomus (Phytonomus variabilis Hbst.),
beda gqandalasi (Adelphocoris lineolatus Goeze), dala qandalasi
(Lygus pratensis L.), kuzgi tunlam (Agrotis segetum Den. et
Schiff.), undov tunlami (Agrotis exclamationis L.), karadrina
(Spodoptera exigua Hb.), beda tunlami (Chloridea dipsacea
L.), akatsiya shirasi (Aphis medicaginis Koch.), ildiz shirasi
(Eriosoma ulmi L.), beda tilla qo‘ng‘izi (Sphenoptera montana B.
Jak.), qizil boshli shpanka (Epicauta erythrocephala Pall.), g‘o'za
(tamaki) ogqanoti (Bemisia tabaci Genn.), maysa filchasi (Sitona
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cylindricollis F.), beda gul pashshasi (Contarinia medicaginis
Kieff.), beda kurtak pashshasi (Perrisia ignorata Wachtl.), beda
urug‘xo‘ri (Bruchophagus roddi Guss.), bedaning qopli kapalagi
(Coleophora cartilaginella Christoph.) turlari tarqalib zarar
keltiradiganligi hisobga olindi.

Ko'p vyillik kuzatuvlar va tadgigot ishlari natijalarida beda
dalasida ixtisoslashgan zararkunandalardan fitonomus, beda
gandalasi, beda yoki akatsiya shirasi, beda urugxo‘ri bilan
birgalikda kemiruvchi tunlam turlari, chigirtkalar ham keng tarqalib,
rivojlanish sharoitlari qulay kelganda ma’lum darajada zarar
keltiradiganligi aniglandi. Ushbu turlarning vegetatsiya davrida
tarqalgan areallari bo'yicha dinamikasi o‘rganildi va bugungi
kunda kerakli nazariy hamda amaliy ahamiyatga ega bo‘lgan
ma’lumotlar olindi.

Beda dalasida asosiy turlarning bir-biriga nisbatan munosabati
va oldingi yillar davomida zarar keltiradigan darajasi bo‘yicha
olingan ilmiy natijalar to‘g‘risida ma’lumotlar 1-rasmda berilgan.
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1-rasm. Beda dalasida rivojlanayotgan zararkunanda-
larning dinamikasi (Chimboy, Kegayli, Nukus tumanlari,
2016-2020 yillar)

Bedaning ixtisoslashgan zararkunandasi hisoblangan
fitonomus mart oyining uchinchi o‘n kunligidan boshlab dalalarda
paydo bo'lib, qurtlarining soni aprel oyining ikkinchi va uchinchi
o‘n kunligida maksimal darajasiga yetgan. Bu davrda targalgan
avlodlari bioekologiyasiga ko‘ra, dalalardagi beda o'simligining
asosiy vegetativ tanasiga katta zarar keltirgani kuzatildi.

Beda dalasida paydo bo‘lgan kemiruvchi tunlamlar turlaridan
kuzgi tunlamning tuxumlari aprel oyining uchinchi o‘n kunligida
aniglanib, hudud sharoitida tarqalgan ushbu tur uchun beda
biotsenozi asosiy ozuqga o‘simliklari bo'lishi aniglandi. Kuzatuvlar
davomida may oyida beda dalalarida o‘sayotgan o'simliklar bilan
oziglanayotgan kuzgi tunlam qurtlari gayd gilindi.

May oyi boshidan vegetatsiya davri oxirigacha beda va dala
gandalasi avlodlari rivojlanishi hisobga olindi. Buning sababi,
tadqiqotlar olib borilgan yillar davomida va belgilab olingan
dalalarda tarqalgan zararkunandalarning turlari orasida asosan
beda gandalasi va dala gandalasi rivojlanish dinamikasi boshqa
turlarga nisbatan bir oz faolligi isbotlandi. Beda dalalarida
ommaviy ko‘paygan bu turlar, mavsumning ikkinchi yarmiga kelib
boshqa gishlog xo'jaligi ekinlari dalalariga yoppasiga migratsiya
qgiladiganligi aniglandi.

Ko‘pgina hududlarda va Qoraqalpog‘iston agrobiotsenozi
dalalariga ekilayotgan beda navlariga katta zarar keltirayotgan
fitonomus zararkunandasining daladagi dastlabki avlodlari aprel
oyining boshidan qayd gilinib, may oyining oxiri iyun oyining
birinchi o'n kunligi davomida qurtlari oziglanib zarar keltiradiganligi
aniglandi. Zararkunandaning qurtlari aprel oyining uchinchi o‘'n
kunligida ochigchasiga oziglanishga o‘tib ko‘pgina dalalarda
o‘simlikning barglarini to'liq kemirib yeydi va katta zarar keltiradi.
Zararkunandaga qgarshi ishlatilgan kimyoviy kurash tadbirlari
natijasida kutilgan samara olinmay, ayrim dalalarda bir necha
marta qo'llanilgan preparatlardan keyin ham, soni ko‘payib,
zararlik darajasi yuqgori bo'lishi kuzatildi.

Ishlab chigarish sharoitida kuzatilayotgan kamchiliklarni
bartaraf qgilish va bedaning zararkunandalariga garshi qo‘llashga
tavsiya gilingan kimyoviy usulning biologik samaradorligini
aniglash magsadida ayrim insektitsidlarning turlari tanlab olinib
ko‘rsatilgan usulda tajribalar olib borildi va natijalari 2-rasmda
berilgan.

Olingan ma’lumotlarga ko'ra, beda dalasida paydo bo‘lgan
fitonomus qurtlariga garshi ishlatilgan kimyoviy preparatlarning
biologik samaradorligi yuqori bo‘lgani gayd etildi. Asosan
qurtlarning ochigchasiga oziglanishga chigishi bilan tanlab
olingan preparatlar qo‘llanganda, zararkunandalarning yoppasiga
nobud bo‘lganligi kuzatildi. Preparatlarni ishlatganidan 1
kundan so‘ng biologik samaradorligi 86,3-92,6%, oradan 7
kun o‘tganda esa zararkunandalarning nobud bo‘lishi 89,6-
95,1%, ishlov berishdan 14 kun o‘tganda dalada 97,4-98,2%
zararkunandalar yo‘q gilindi. Ushbu dalalarda, yugorida keltirilgan
zararkunandalarning rivojlanish holatlari kuzatilmagani, kurash
tadbirlarini belgilangan tavsiyalar asosida tashkil gilish kerakligini
isbotlaydi. Natijada beda dalalarida tarqalgan zararkunandalarga
qgarshi ilmiy tomondan asoslangan tartibda kimyoviy preparatlar
bilan ishlov berilganda daladagi fitonomusdan tashqari, boshqa
zararkunandalarning rivojlanishi va zarar keltirishining oldini olishi
ma’lum bo'ldi.
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Biologik samaraderlik, kun/%
= Karate 5% em k. (0.1 I/ga)
® Fufanon 57 % em k. (0.2 l/ga)
B Fenkill 20 % em k. (0.6 I/ga)
B Tsipermetrin 25 % em k. (andoza) (0.24 l/ga)

®Karate 5% em.k. (0.15 I/ga)
Fufanon 57 % em.k. (0.6 l/ga)
mBenzofosfat 30 % n.nuk. (3.2 kg/ga)

B Nazorat (ishlovsiz)

2-rasm. Fitonomusga qarshi ishlatilgan kimyoviy
preparatlarning biologik samaradorligi
(Nukus tumani, 2020-2022 yy.)

XULOSA

Qoraqgalpog‘iston agrobiotsenozidagi beda biotsenozida
o‘simlik va har xil muhitning mikroiglimiga moslashgan
zararkunandalardan tashqgari ko‘pgina gishloq xofjaligi ekinlari
zararkunanda turlari to‘planib rivojlanishini davom etadiganligi
aniglandi. Tarqalgan areallari, zarar keltirish darajasi bo‘yicha
dominant hisoblangan fitonomus hamda kuzgi tunlam qurtining
va boshqa yuqorida keltirilgan zararkunanda turlari avlodlarining
dalada paydo bo'lishi, zarar keltirishini hisobga olishni talab giladi.
Sababi, ushbu turlar atrofdagi muhit sharoitlaridan samarali
foydalanib tezda ko‘payadi, oziglanadi, zarar keltiradi hamda bir
gismi boshqa joylardagi noqulay sharoitlardan saglanish uchun
tinim davriga kirishda beda dalasini tanlaydi. Bunday turlarga
qulay sharoit paydo bo‘lishi bilan boshqa statsiyalarga ko‘chib
o‘tadigan, ushbu ekin maydonlarida zarar keltirishini davom
ettirishiga beda o'simligi dalasi yashash muhiti bo'lib golmoqda.

Beda dalasida targalgan zararkunandalar tomonidan kelib
chigadigan muammoni hal qilishdagi asosiy tadbir, fitonomusga
qarshi kimyoviy preparatlarni ishlatib 97,4-98,2% samaraga
ega bo'lish. Natijada, kurash choralari ko'rsatilgan tavsiyalar
asosida qo‘llanganda, tadbirning biologik samaradorligi barcha
zararkunandalarga nisbatan yuqori darajada bo‘ladi. Xulosa
qilib aytganda, kurash choralarini to‘g‘ri qo‘llaganda, daladagi
zararkunandalarning rivojlanish dinamikasiga ta’siri yuqori bo'lib,
keltiradigan zarari eng past darajada bo'lishini hisobga olib,
zararkunanda qurtlari ochiq oziglanishga o'tishi bilan go‘llashga
ruxsat etilgan preparat turlarini ishlatish tavsiya gilinadi.
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APYAHWUHI YHCUMOH KYPTU BUITAH 3APAPJIAHNLL
OAPAXXACWUHUN YPTAHULL

CartrapoB Ackap BytaspoBuy
Yeumnuknap kapaHtuHm Ba xumosicn VTW CypxoHaapé MuHTakasuii punmanu katta unmui xoaumm, 6.d.H.
https://orcid.org/0009-0007-9823-2406

Annomayusn. Y6y maxonaoa CypxoHOapé 6unosamu wapoumuoa napeapuiuianaémean eupeut apya (Juniperus virginiana
L.) (mosrcoicesenvhuk) oapaxmuapunune yncumon Kypmu (Pseudococcus) 3apapxynanoacu bunan 3apapianeauiuk oapaxca-
CUHU Ypeanuwl Hamudicanapu Kenmupuiean. Kysamuw maxiuniapu acocuda apya 0apaxmaapunune ywoy 3apapKyHanHod
ounan Kyuau sapapranuwiu yxcotiapea kapao 21-36 % wu, 3apapranean oapaxmiapiune 3apap dapaxcacu sca 10-100 % nu
MAWKUL SMAEMeanIUSU AHUKTAHSAH.

Kanum cyznap: Apua, eupeun, yucumon Kypmu, 3apapkynanoa, dapaoica, oapaxm, Pseudococcus.

Annomayus. B cmamve npedcmagiensl pe3ynvmamyl Uccied08aHUst CIMeneHil 3apaiceHHOCTNU MOJICHCEBENbHUKA BUPSUHCKO-
20 (Juniperus virginiana L.), kynemugupyemoeo ¢ Cypxanoapbunckoui obnacmu, gpedumenami pooa Pseudococcus (myunucmole
uepseyvl). AHAIU3 NOTYUEHHBIX OAHHbIX ROKA3A, YMO 005 0ePebes ¢ CUNbHOU CIMENenbio 3apadcenus éapvuposana om 21%
00 36% 6 3a8UCUMOCTY 0N MECIONOLONCEHUSL, A CMENEHb NOBPENCOCHUs OMOEbHbIX 0epesbes cocmassiia om 10% do 100%.

Knrouesvie cnosa: moorcoicesenvnux, 6UpSUHCKUL, MYUHUCIbLIL Yepeey, pedumein, yposeHs, depeso, Pseudococcus.

Abstract. This article presents the results of a study on the infestation levels of Pseudococcus (mealybug) pests on Virginian
Jjuniper (Juniperus virginiana L.) trees cultivated in the Surkhandarya region. Analysis of observations revealed that the
incidence of severe infestation by this pest ranged from 21% to 36% depending on the location, while the degree of damage

to individual trees varied between 10% and 100%.

Keywords: Juniper, Virginian, mealybug, pest, level, tree, Pseudococcus.

KUPULL

Apya (Juniperus) capsgownap (Cupressaceae) ounacvra
MaHcy6 goum swmn aapaxt Ba 6ytanap Typkymu. [lyHéna 70 ra
SKWH Typu 60p. Y3bekncToHaa coByp, YpUK, kopa Ba 3apadLUoH
Typnapu KeHr TapkanraH. Efoun xyaa MycTaxkam, Yupumaiiam.
Kacannuk kentvpumb yvkapyBum Gaktepus Ba 3ambypyrrapHu
HOOyA KunyBuM uTOHUMA axpatagu. MeguumHa coxacupa
KeHr kynamza vwnatunaaun. CypxoHaapé BUNosTH WwapovTmaa
oboaoHNaLITUPHMLL Ba KyKanamnawTvpuviLaa MaH3apany fapaxt
cudaTnaa aknb KenvHMokaa.

WHrvnuka 6aprnv gapaxTtrnapaa YHCYMOH KypTnap, 3aHr KaHacy,
yprumyakkaHa, wmpanap, kankoHgopnap, TaHa nim Hemartoaa-
napw, Wwaxap My1oBaopy Ba apya ypyFxypu kabu xaluapotnap
XUOAMA 3apap eTkasmokda, xamaa LynapfaH apya YHCUMOH
KypTvi urHa Baprnu gapaxtnapHu KypuTuLL fapaxacurada KaTTuk
3apapnamokga [1]. BupruHusa apyanapuga apya yHCUMOH KypTu
énnacwvra 3apapnaraH JapaxTtnapHuHr urHa baprrnapu kopannb
Kypu6 kormuwmra onub kenagu. YHCUMOH KyPTHUHI KaTTanuru
2-3 MM 6Ynun6, paHrn capFuLLl, KU3FULL, KynpaHr Tycaa. TOWKeHT
LIaxpu LaponTuaa KUK TUHUM JaBpuAaH anpernb ypTranapu
— MalHuHr Gownapuaa unkaaun. Yproumcu 92 TagaH 220 Ta-
raya Tyxym Kysioy Ba MIOHHWMHT OXMPU — UIOMHWHT Golunapuaa
nango 6ynagvrad nudmMHKanapy CeHTs0pb OMMHUHE OXMpurada

pVBOXNaHaau Ba LWWyHAAH CYHT KuLInalura Tanéprapnuvk Kkypaam
[2]. BupruH apya yHcumoH Kyptu (Pseudococcus rorae Nass.)
aactnab 1953 nnnaa TOXUKMCTOHAA apyaHUHT 3apapKyHaHaacu
cudbaTtuaa kana atunraH. Ywoby 3apapkyHanaa 2015 nnnaan 6yex
CypxoHaapé BunoaTuaa KeHr Tapkana bownaraH. by 3apapky-
HaHO@HWHT NIMYKHKA Ba YPFOYM 30TNapy apyaHyHr HoBaanapu Ba
6aprnapuHu cypvb o3vKnaHaau Ba Kyunv Japaxaza 3apaprnang.
By 3apapkyHaHOa TapKanuLWHWUHT ONAVHW OMNWLL YYYH KECKWH
Yyopa Tagbupnap kypunmaca MuHrnab apya gapaxtnapuHuHT
Kypu0 KonmLl axtumonu maexya [3].

OkopuparunapHum nHobatra onub, BUNOAT LWaponTuaa
napBapuvLinaHaéTraH apya (MOXKEBENbHWK) AapaxTnapyuHUHT
chuTocaHnTap xonaTuHU, SbHY YHCUMOH KypTyu TabCcupuaa 3apap
JapaxacuHW YpraHuLLHM ¥3 onaumMusra Basuda kunmob onguk.

MATEPWUATINAP BA YCYNINAP

Tapkukotnap CypxoHAapé BUNOSTUHWUHE TYMPOK-MKIUM
wapouTtn 6up — GupuaaH KeckuH apk KAMyBYM XaHybui
(Kunsnpwik, Tepmus, KymkyproH) Ba wmmonuii (JeHos, OnTuHcow,
Wypun) TymaHnapupa napBapulunaHaétraH BUPrMH apya
JapaxTtrnapuga anpenb-aBryct ovinapuaa onub 6opunau. 3apap
JapaxacuHu YpraHuil Bu3dyan Ky3aTyB ycynuaa 5 6annvk lwkana
6yvinya: 0 6ann — 3apap nyk, 1 6ann — 10% rava, 2 6ann — 25%
ravya, 3 — 6ann 50% rava, 4 — 6ann 75% ra4a Ba 5 — 6ann 100%
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1-xadear.

CypxoHAapé BUNOATHM LWaponTnAa apya (MoxokeBenbHUK) AapaxTnapuHUHT YHCUMOH KypTu Tabcupuaa
3apaprnaHuil gapaxacu

Iy xymiiagan JapaxTJapHUHT 3apapIaHuin
Kamn 3 3 AapakacH
Vprauwaran | Japaxtiap | yprammiran ApapIIaHran | Sapapiranran o
T/p M . Aapaxriiap JAapaxtiiap Bannap 6yiinya:
MaH3WI HOMH |  &1H, Hui AapaxJiap cOHM, TOHA dousu, % 0 1 3 3 1 5
COHH, I0HA i i

0% | 10% [ 25% | S0% | 75 % | 100 %
1 Kusupug 18-21 176 63 36 113 12 8 15 12 16
2 Tepmus 15-22 263 55 21 208 7 13 15 11 9
3 | Kymkypron 14-19 108 37 34 71 3 7 7 9 11
4 JleHoB 15-21 193 56 29 137 7 11 12 12 14
5 OnTHHCO# 17-19 94 31 33 63 3 5 7 8 8
6 [Typun 15-20 160 49 31 111 7 8 11 9 14
Kamn 994 291 30,7 703 39 52 6 61 72

rava (mapaxtnap Tynuk KkypuraH) xucobnab opunau.
HATWXAINAP BA MYHO3APA

[apaxTnapHuHr TaxMuHUn €wmn 14-22 AUNHW TawKun 3Taun.
BunosTt 6ynnya xamm 994 Tyn kaTTa €Ny BUPIMH apyacu
ypranungu (1-xagean). WyHpan Typnu gapaxaga yHCUMOH
KypT Tabcupuaa 3apapnaHraH gapaxtnap coHu 291 TynHu
Tawkun aTau. by pakam ymymuid YpraHunraH gapaxTiapHuUHr
30,7 domsngaH nbopat xaBoTMPNM pakam KypcaTKU4YMAuUp.
3apapnaHraH gapaxTnapHUHI HYHanapu Ba LUOXMAaPWUHUHT
Kopanno Kypvb KonraHnmri YyHCUMOH KypT 3apapkyHaHOaCyHUHT
TabCUpK aKaHNUrMaaH ganonat 6epaau.

Acocuii 9bTMOOp 3apapnaHraH AapaxTnapHUHT TaHACUHUHT
3apap fapaxacu (HuHa Gaprnapu Ba LUOXNapUHUHT TYNUK
KypuraHnurm)imn baxonawra kapatungu. 3apap gapaxacu 0
fdaH 5 raya 6ynraH 6annu TMauMaa Ba xap Gup 3apapnaHraH
JapaxTHUHT Kypurad kucmu 0 aaH 100 rava 6ynraH cpomsnapga
Taxnun knunub 6opunan. XKymnanad, xamu ypraHunrad apya
JapaxtnapuHuHr 703 Tynu kv 69,3 homsmaa 3apap benrucu Ky-
3atunmagu. AbHu, HuHa GaprnapuaaH Ba Wwoxnapuaa capranuL,
Kopa KypyM, KMCMaH Kypwil, Kypuw Genrinapy aHuknaHmaau.
3apap papaxacy Ba 3apapnadraH kucmnap 0 ra TeHr 6ynau.

Ypranuw xapaéHuaa sapapnaHraH AapaxTiapHUHT Taxavnm
KynuparmnapHu Tawkun ataum. XKamu 3apapnasrad 291 tyn apya
JapaxTuHuHr 39 Tynuaa 3apap fapaxacu 1 6annHu, kypuraH
Kucmu aca ymymui TaHanuHr 10% Hu, 52 Tynuaa 3apap fapaxacu
2 GannHu, TaHaHWHT KypuraH kucMu aca 25 % rada Hu, 67 Tynuaa
3apap gapaxacu 3 6annHu, TaHaHuHT Kypurad kucmmn 50% Hu,
61 Tynuaa 3apap gapaxacy 4 6annHu, TaHaHWUHE KypuraH Kucmm
75% Hun Ba 72 Tynuaa 3apap fapaxacu 5 6annHu, 3apapnaHraH
TaHaHuHr Kypuwn 100% HW Tawkun Kkungu. Ymymuin xucobaa
BUPIMH apyYacUHWHI YpraHuiraH HamyHanapgaru 3apapnaHraH
291 TYNHWHT 72 goHacu ékn 24,74 % Hu TYnuK Kypub KonraHnmri
aHuKnaHan. 3apapnaHuLLHWUHT Tapkanuwmn skka-skkanuk TapTu-
6uaa KysaTungu.

Ywoby kypcatkuynap 6yinya BUNOATHUHT XaHy6uin Ba LWMO-
nuiA TymaHnapuaa napeapuLLnaHaéTraH BUpryH apya fJapaxrna-
pvaa KeckuH hapknaHuil KysaTunvaau.

XYJIOCA

OnuHraH HaTuxanap BUOST LapouTuaa napeapuyLLiaHaéTraH
BUPIVH apya (MOXCKEBETBbHYIK) AapaxTrnapyH OMMaBuii paBuLLia
YHCVMOH KypT 3apapKyHaHA4acuzaH KeHr kynamzaa XumMos KUmmL
TanovpnapuyHy amanra oLMpULL NO3UMIUTHK KYpcaTau.

unm. —2014. — Ne1. — B. 39.

keHT-2018. 30 6.
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ONMA OAPAXTUHWUHI TAHA SAPAPKYHAHOANAPWU BUJTAH
3APAPITAHULL OAPAXXACUHUN YPTAHULL

} CartrapoB Ackap BytaspoBuy
Ycumnuknap kapaHTuHu Ba xumosicn UTUY CypxoHaapé MuHTakasuid dovnuanu katta unmMmmnin xogumu, 6.¢.H.
https://orcid.org/0009-0007-9823-2406

Annomayus. Ywoy maxonaoa Cypxonoapé eunosmu wapoumuod napeapuiuiaHaémean oama 0apaxmiapuiute mana
3apPapKyHAHOANapY MAbCUPUOA 3apap 0apadlcacuty ypeanuw 6yuuya onud 60puieaH Ky3amyenap Hamulcacy Kemupunean.
Taoxuxomuap oasomuoa orma dapaxmiapunune wapoumea kapad 9 dan mo 28 pousu mana 3apapKyHaHOAIAPY OULAH KYUIU
3apapranuwy OKUGAmMUOa WUKACmaAaHeaH oapaxmiapune 3apap oapaicacu 10-100 % nu mawikun KUnaémeaniueu aHuKIaHeaH.

Kanum cyznap: Onma, 3apapkynanoa, 0apaxm, wupaniap, KaHOaianap, KaikoHoop, 0apaxicd.

Annomauus. B cmamve npedcmasnenvi pe3yivmanvl HAOIOOEHUL, NPOBEOEHHBIX C YETIbIO U3YUEHUS CIENeHU NOBPENCOeHUs.
261016 8pedumenamu 6 ycnogusx Cypxanoapburckoi oonacmu. B xo0e ucciedoganus 66110 yemanosiero, Ymo 8 3a6Uctumocmu
om ycnoguii om 9 00 28% a010Hb HOOBEPIUCH CUTLHOMY NOBPENCOCHUIO BDEOUMETSMU, d CMENEeHb NOBPENCOEHUS. NOPANICEHHBIX

oepeswves sapuvuposanacy om 10 0o 100%.

Kniouesvie cnosa: s6noms, spedumens, 0epeso, mau, KIOnbl, WUNOBKU, CINeNneHb.

Abstract. This article presents the results of observations conducted to study the level of damage caused by trunk pests to apple
trees grown in the conditions of Surkhandarya region. During the research, it was found that, depending on the conditions, from
9 to 28 percent of apple trees were heavily damaged by trunk pests, and the level of damage to damaged trees was 10-100%.

Keywords: Apple, pest, tree, aphids, bugs, scale insects, degree.

KUPULL

Onma VHCOH canomatnuri y4yH aHr dpoganu Ba 3apyp
meBanapgaH 6upm 6ynub xmcobnaHagu. YHuHr tapkubuga
BUTAMUHNAP, MUHEpannap, amvHokucrioTanap Ba knetyarka-
nap (o3ykaBuii Tonanap) xyaa xam kyn 6ynub, gespnu 6yTyH
opraHuam aonuaTuHn axwunatura épaam 6epagun. OnMaHuHr
acocuit ad3annuknapu topak—koH TOMUP TUSUMUHW XUMOS
KMnagu, OBKaT Xa3M KUMULIMHWM axXwunanan, kananu guabet
XaBVHW KamanTvpagn, UMMYHUTETHW MycTaxkamnanau, mus
haonuATUHY axLInnanau.

BunosT wapouTtnaa OyryHrv kyHaa kaTTa-katta MangoHnapaa
onmasoprap napsapuiunaHMmokaa. Maganuii yeumnuvknap opacu-
Aa meBanu 6of fapaxtnapu Typnv 3apapkyHaHganap 6vunaH aHr
Kyn wukactnaHaaun. byHra acocuii cabab y3ok Beretaums aaspu
Xxamaa fapaxT TaHacuHWHE HucbataH npuknurngmp. by epaa
O3UKNaHULL XuxatuaaH Typnu rypyx 6yFMMOEKnM xoH1Bopnap-
HUHT BGapr, HOBAA, MEBa Ba UNAM3 3apapKyHaHAanapuHy yspaTumi
MYMKWH. Y36eKNCTOH LwapouTaa Mesanu aapaxtnapaa 300 aaH
OpTUK BYFUMOEKNYM XOHMBOPNAp O3uKNaHaau.

Onwma gapaxtnapura wupanap, yprumyakkaHanap, kuau KoH
6utn, kaHgananap, oniMa MeBaxypu, kankoHaopnap, KOMCTOK
KypTV Kabu CypyBYM Ba KeMMPYBYM 3apapkyHaHaanap sapap be-
p1b XOCUIHWHT kKamawuwmra onub kenaam [1]. BynapaaH Tawkapum
MeBanu Aapaxtnapga TaHa 3apapkyHaHganapu xam €fod Ba
NyCcTNoK ocTvaa swab TaHaHu numaaH engu, TaHaga wapbar
annaHuL xapaéHuHu 6ysunb, YHUHr Kypuwnra onub kenagu.
TaHa 3apapkyHaHaanapy mypakkab Ba KkaTTa 3KOmNorvik rypyxHu
TalLK1N 3Tagn Ba Maskyp rypyxra Typnv ouna Bakunmnapm, aco-
CaH: KaTTUKKAHOTNUMap, TaHrakaHoTAUMap, napaakaHoTnunap
Ba 6olukanap kupaau. Y36eK1CTOH WapouTuaa 3HT MMPUK TaHa
3apapKyHaHpjanapu snatkanap, Mynnosgopnap, nyctnokxyp
KYHFV3Nap Ba €fod KypTu ounacura maHcy6 kyptnapavp [2].
LUyHuHraek, onva gapaxtnapura Ya6ekucToHaa KeHr TapkanraH
Laxap MyMoBaopy 3apapKyHaH4acu xam KkaTTa 3apap eTkasaau.
KyHfusnap cofnom gapaxtnapHu 6yTyHnanm wwirFon kunagu ea
HuxoAT Kyputaam [3]. Unmun agabuétnap taxnunnapu Cyp-
XOHAApé BUMOATU LlapouTuAa napBapuluiiaHaétraH mesanu
JapaxTnapHVHr TaHa 3apapKyHaHganapu 6unaH 3apapnaHuiu
AapaxacuHu TU3UMNK paemLuga ypraHuw gon3apb macananap-
AaH 61pun aKaHNUIMHKU KypcaTMoKaa.

MATEPUATIIAP BA YCNYBNAP

KysaTys mwnapu Tepmus, KymkyproH, baHamxoH, Kuampuk,
[Jexos, OnTuHcow Ba Capuocué TymaHnapuaa napsapuiina-
HaéTraH xocunra kupraH katta éwnu onma 6ofnapuga apta
b6axopaaH To ceHTAbpb ovvrada 6ynraH gaBpnapga amanra
owmpunnb 6opunan. MoHUTOPUHI AaBOMMAa Yamanalu Ky3aTyB
ycynuaa fapaxtnapHuHr TaxMuHun éwm, 6anananuri, acocuia
TaHa KMcMuga sapapkyHaHganap TOMOHMAAH XOCUIT KUIMHIaH
TYNHYKNap, 3apapnaHvil AapaxaCuHUHE Typyx €Kn fKka-skka
TapTvbaa KysaTunuum kabu 6enrunapu Hazopat kunub Gopunau.
[apaxtnap TaHa KMCMNapuHWHT 3apap gapaxacu 0 gaH 5 raua
6ynraH 6annapaa xmcob KunuHaw.

HATWXAIAP BA MYHO3APA

MoHwuTOopuHr xapaénunaa xamu 1060 foHa onma AapaxTnapuy
HasopaT TapTvbuaa ypranungu (1-xapsan). lWyHaax, 183 Tynu
TaHa 3apapkyHaHganapv bunaH Typnu apaxaga LvKacTriaHraH-
UMM aHnknaHau. 3apapnaHraHd gapaxtnap yMyMuin ypraHuiran
AapaxtnapHuHr 17,3 ponsunHm Tawwkun aTaun. 3apapnaHraH TaHa
KMCMUAArN KYHFU3Nap XOCUN KUMraH TyWHYKAAH KYHFUP paHr
KUNWKnap NUFMnraHnuri sikkon Kysatub 6opunaum. Japaxtnap-
HVHF TaHa KucMnapuHuHr 3apap gapaxacu 0 gaH 5 rava 6ynraH
6annu Tuaumaa Ba 0 gaH 100 rava 6ynraH dovsnapga Taxnun
KMnnb umkmnamn. Xamu ypraHunrad gapaxtnapHuHr 877 Tynu
cofnioM 6ynub, TaHa 3apapkyHaHOacu 3apapu aHuknaHmagwu,
75 Tyn papaxtnapHuHr 10 dous kmucmu, 54 Tyn gapaxtnap-
HUHr 25 domsrada 6ynraH kucmu, 17 Tyn gapaxtnapHuHr 75
cdownsraya 6ynraH kucmu Ba 11 Tyn gapaxtnapHuHr 100 comns
KUCMU, SBHW TYNUK LUMKaCTNaHraHnuri aHuknanan. Kokopuaarm
Taxnunnap 183 Tyn gapaxtnapHuHr 172 tynuaa éku 94 donsmnga
COFMOMMNALLTMPULL YYYH AapaxtnapHudr 10 donsgaH 75 douns-
raya 6ynraH KMCMUHU KMpKMO Tawnawra Ba 6 o3 gapaxtnap
YpHUra SHrn €L KyydaTnapHu KWL LWapTiurn xmucobura kynnab
0fIMa XOCUIMHWHT MYKOTUMMLLMIa OnMG KENULIMHM KypcaTMmoKkaa.
Ywby KypcaTkminapHu TymaHnap kecuMmuga Taxnvn KunuHraHga
Kynvaary MmabnymoTnap OnvHAW.

KymnagaH, xaHybun TymaHnapga aHbaHasui 6ofnapaa
onunb 6opwnraH Ky3aTyenapaa AapaxTnapHUHE 3apap gapaxacu
LUMMOINWIA TyMaHnapgary uHTeHcms B6ornapaarnaaH KeCkvH dpapk
KUIraHnurHm kypcatan. iHTeHems 6ofFnapaa gapaxrnap sapap
fapaxacu 0-2 6ann Ba 0-25 pomsrada 6ynraH Gup navtaa aHb-
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1-adearn.

Onma gapaxTnapyHUHE TaHa 3apapKyHaHganapu 6unaH sapapnaHuw gapaxacu

Iy skym/Ia1an 1apaxTiIapHUHT
Kamu 3apapJIaHAI JapaKacH

Vpranmwiran | Japaxraap | ypranmiran AT CUTE T B it

T/p R japaxmiap | Japaxmiap EHBEYD OYILLIHES
Mansut womn | émm, fiua | papaxraap | o0 powsm, % 3 1 B 5 i 5

COHH, I0HA i ’
0% | 10% | 25% | 50% | 75% | 100 %

1 Kusupug 17-22 100 28 28 72 8 11 6 2 1
2 Tepmus 19-20 80 17 21 63 3 7 4 2 1
3 Kymkypron 17-23 220 50 23 170 17 13 7 8 5
4 banmnxon 16-22 120 29 24 91 8 6 5 4
5 Jlenos 13-16 220 20 9 200 14 6 - - -
6 OnTuHCOU 15-18 80 11 14 69 7 4 - - -
7 Capuocué 12-18 240 28 12 212 18 7 3 - -
Kamu 1060 183 17,3 877 75 54 26 17 11

aHaBui 6ornapaa 6y kypcatkuy 0-5 6annrava Ba 0-100 dhonsHu
Tawkun a1aun. by xonatHu gapaxtnapgaru € apku xamga ca-
HoaTnalraH MHTeHcMB bofnapaa dutocanuTap xonatra 6ynraH
MyHocabaTaa oeb kapail MyMKUH.

XYJIOCA

OnvHraH HaTwkanap onmMa 6ofFnapvaa TaHa 3apapkyHaHaa-
napura Kapliuv yiuFyHnairaH Kypaw yCyrnnapuHU KEHT 3KOpUi
aTULLAA aManuil axamusiT Kach 3TULLIU MYMKMH.
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Annotatsiya. Ushbu maqolada Samargand viloyatining o ‘tloqi bo ‘z tuproqlari sharoitida no xatning “Yulduz” va
“Milyutin-6" navlarini sug ‘orishning ildiz tizimidagi tuganak bakteriyalari shakllanishi va to ‘planishiga ta siri o ‘rganilgan.
Dala tajribalari no ‘xatning sug ‘orilmagan nazorat hamda sug ‘oriladigan variantlarida olib borilgan. Sug ‘oriladigan
variantlarda o ‘suv davrida uch marta sug ‘orish amalga oshirilib, sug ‘orish me 'yorlari mos ravishda 700, 1200 va 1200 m*/
ga ni tashkil etgan. Tadgiqgot natijalariga ko ‘ra, sug ‘orish no ‘xat ildiz tizimida tuganak bakteriyalarining shakllanishi va
to ‘planishiga ijobiy ta Sir ko ‘rsatgan. “Yulduz” navida 10 ta o ‘simlik ildizidagi tuganaklar miqdori sug ‘orilmagan variantda 3,2
g, sug ‘orilgan variantda 10,3 g, “Milyutin-6" navida esa mos ravishda 3,2 va 10,1 g ni tashkil etgan. Sug ‘orish tuproq namligini
magbul darajada saqlash orqali ildiz tizimining rivojlanishi va tuganak bakteriyalari faolligining oshishiga xizmat qilgan.
Shuningdek, tuganaklarning faol rivojlanishi uchun tuproq haroratining 18 °C atrofida bo ‘lishi qulay ekanligi aniqlangan.

Kalit so‘zlar: no ‘xat, sug ‘orish, tuganak bakteriyalari, ildiz tizimi, simbiotik azot, tuproq namligi, tuproq harorati, “Yulduz”,
“Milyutin-6", o ‘tloqi bo 'z tuproq.

Aunomayus. B cmamve uzyueno eusHue Opowerus Ha hopMuposanue u HaKonIeHue KyoeHbKoBbIX 6aKmepull @ KOpHeBol
cucmeme copmos wyma «H0noyz» u « Muntomun-6» 6 ycrosusx 1yeogo-cepozémuuix noue Camapkanockoi obracmu. Iloneevle
ONbLMbL APOBOOUNUCH HA HEOPOUIAEMOM KOHIMPOILHOM U OPOUAEMOM 8apuanmax. B opowaemom eapuarme 6 meuenue gecema-
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YUOHHO20 nepuoda nposodunu mpu noausa opmamu 700, 1200 u 1200 m>2a coomeemcmeenno. Pesyiomamsl ucciedosanuii
NOKA3AU, YMO OPOULeHUEe NOTONCUMENbHO GIUsSeM HA (OPMUPOBAHUE U HAKONLEHUEe KIYOEeHbKOBLIX Oakmepuli 8 KOpHegoll
cucmeme nyma. Y copma «FOn0y3» macca knyoenvkos na xopusax 10 pacmenuii cocmasuna 3,2 2 @ HeopouiaeMom 8apuanme
u 10,3 2 6 opowaemom, y copma « Muniomun-6» — coomeemcmeenno 3,2 u 10,1 2. Opowienue, obecneuusas onmumaibHblll
VPOBEHD GILANCHOCMU NOUBHL, CNOCOOCMEYEN PA3GUNIUIO KOPHEBOU CUCTEMb U NOBbIUEHUIO AKMUBHOCHIU KITYOEHbKOBIX OaK-
mepuil. Yemanogieno maxaice, 4mo 05t AKMUSHO20 PA36UmMis KIyOeHbKo8 01a2onpusimHoul s6semcsi memnepamypad nougsl
oxono 18 °C.

Knrouesvie cnosa: nym, opowenue, kiybenvkogvle bakmepuu, KOpHesasl CUCmemd, CUMOUOMUYECKUL 301, GLAMICHOCHb
nougwl, memnepanypa nouewl, «F0ndys», «Muntomun-6», 1y2080-cepo3émHuas nousd.

Abstract. The article investigates the effect of irrigation on the formation and accumulation of nodule bacteria in the root
system of the chickpea varieties “Yulduz” and “Milyutin-6" under meadow sierozem soil conditions in the Samarkand region.
Field experiments were conducted using non-irrigated control and irrigated treatments. In the irrigated treatment, three
irrigations were applied during the growing season at rates of 700, 1200, and 1200 m*ha, respectively. The results showed
that irrigation had a positive effect on the formation and accumulation of nodule bacteria in the chickpea root system. In
the “Yulduz” variety, the mass of nodules on the roots of 10 plants was 3.2 g in the non-irrigated treatment and 10.3 g in the
irrigated treatment, while in the “Milyutin-6" variety, the corresponding values were 3.2 and 10.1 g. Irrigation maintained an
optimal soil moisture level, contributing to better root system development and increased activity of nodule bacteria. It was
also established that a soil temperature of approximately 18 °C is favorable for active nodule development.

Keywords: chickpea, irrigation, nodule bacteria, root system, symbiotic nitrogen, soil moisture, soil temperature, “Yulduz”,

“Milyutin-6", meadow sierozem soil.

KIRISH

No‘xat (Cicer arietinum L.) dunyo dehgonchiligida ekilish
maydoni va ozig-ovgat ahamiyati bo‘yicha yetakchi dukkakli don
ekinlaridan biri hisoblanadi. Tanno va Willcox tomonidan Suriya-
ning shimoli-g‘arbidagi Tell el-Kerkh yodgorligida olib borilgan
arxeobotanik tadgigotlar no‘xat va boglaning madaniylashtirilishi
eng qadimgi ekinlar gatoriga kirishini tasdiglaydi [7]. Hozirgi
kunda ushbu ekin ogsilga boy ozig-ovgat manbai bo'lish bilan
birga, almashlab ekish tizimida tuproq unumdorligini tiklovchi
ekin sifatida ham alohida o'rin tutadi.

Sug'oriladigan ekin maydonlarining agrokimyoviy va agrofizika-
viy xossalarini yaxshilash hamda unumdorligini oshirish bo‘yicha
chora-tadbirlarni amalga oshirishda ildiz tizimida atmosferadagi
erkin azotni o‘zlashtirib, o'simliklar tomonidan oson o‘zlashtiril-
adigan shakldagi azotni to‘plovchi rizobium bakteriyalariga ega
bo‘lgan dukkakli don ekinlari, jumladan, no‘xatning ahamiyati
katta. No'xat tomonidan to‘plangan azot birikmalari o‘simliklar
tomonidan o'zlashtirilishi bilan bir qatorda, tuproq strukturasining
yaxshilanishiga ham ijobiy ta’sir ko‘rsatadi. Ko‘plab ilmiy-tadqiqot
natijalariga ko‘ra, no‘xat ekini o‘zidan keyin gektariga 40-80 kg
sof azot goldirishi aniglangan. Samargand viloyatining o‘tloqi
bo‘z tuproglari sharoitida no‘xat ekinida tuganak bakteriyalarining
shakllanishiga sug‘orishning ta’siri deyarli o'rganilmagan [2, 3].

Yadav va boshqgalar no‘xat seleksiyasi va yetishtirish agrotex-
nologiyalarini umumlashtirgan tadqgiqotlarida ekin hosildorligini
cheklovchi asosiy omillar sifatida namlik tangisligi, tuprogning
noqulay fizik holati hamda simbiotik azot to'planishining sustligini
ko'rsatib o‘tgan [8]. Varshney va boshgalarning no‘xat genomiga
bag‘ishlangan ishlarida esa qurg‘oqchilikka chidamlilik va simbio-
tik azot fiksatsiyasi bilan bog'liq genetik omillar tahlil gilinib, nav-
larning genetik salohiyati faqat tuprogdagi namlik rejimi optimal
bo‘lgandagina to'liq namoyon bo'lishi ta’kidlangan [9].

Wani va boshgalarning lalmi dehqgonchilik salohiyatiga bag‘ish-
langan tadgiqotlarida qurug va yarim qurug mintagalarda suv
omili hosildorlikni belgilovchi bosh cheklovchi omil ekanligi, o'suv
davrining tanglik bosqichlarida amalga oshirilgan go‘shimcha
sug‘orish esa dukkakli ekinlar hosildorligini sezilarli darajada
oshirishi asoslab berilgan [10]. Agrawal tomonidan olib borilgan
tajribalarda tuprogning zichligi, namligi va aeratsiya darajasi
no‘xat ildiz tizimining rivojlanishiga bevosita ta’sir ko‘rsatishi,
tuprogning fizik holati yomonlashganda ildizdagi tuganaklar soni
kamayishi aniglangan [6].

Dukkakli o'simliklarning kimyoviy va agrokimyoviy xususi-

yatlariga oid umumlashtiriigan ma’lumotlarda simbiotik azot
to‘planishi tuganak bakteriyalarining soni, hajmi va faolligiga
bevosita bog'liq ekanligi gqayd etilgan [5]. Shukurullaev O‘zbe-
kistonning lalmikor yerlari sharoitida no‘xatning turli shakl va
navlarini biologik-ekologik hamda agrokimyoviy jihatdan baholab,
ularning tuprog-iglim sharoitiga moslashuvidagi farglarni ko‘rsatib
bergan [3].

Respublikamiz olimlaridan H.H.Hamdamov, S.B.Mustanov va
Z.S.Bobomurodovlar sug‘oriladigan yerlarda no‘xat yetishtirish-
ning ilmiy asoslarini ishlab chigib, ekish muddati, ekish sxemasi
va parvarish tadbirlarining hosildorlikka ta’sirini asoslab berish-
gan [2]. S.B.Mustanov va U.E.Umurzakova o'z tadgiqotlarida
O‘zbekiston sharoitida no‘xat ildizidagi tuganak bakteriyalarining
faoliyatini o‘rganib, ularning rivojlanishi tuproq harorati va nam-
ligiga bog'liq ravishda o‘zgarishini aniglaganlar [4].

Yuqorida keltirilgan adabiyot manbalarining tahlili shuni
ko‘rsatadiki, no‘xat ekini bo'yicha olib borilgan tadgiqotlar asosan
seleksiya, genetika hamda lalmikor yerlarda yetishtirish masala-
lariga garatilgan. Sug‘orish tartibining, xususan sug‘orish soni va
me’yorining, ildiz tizimidagi tuganak bakteriyalari shakllanishiga
ta’siri, aynigsa Samargand viloyatining o‘tlogi bo‘z tuproglari
sharoitida, yetarli darajada o‘rganilmagan. Mazkur muammoning
yechimi mavjud manbalarda o'z aksini topmagan.

Tadgigotning obyekti sifatida no‘xatning “Yulduz” va “Mil-
yutin-6” navlari olindi. Ishning magsadi Samargand viloyatining
o‘tlogi bo‘z tuproglari sharoitida sug‘orishning no‘xat ildiz tizi-
midagi tuganak bakteriyalari shakllanishi va to‘planishiga ta’sirini
aniglashdan iborat. Tadgiqot yuqgorida keltiriigan S.B.Mustanoy,
H.H.Hamdamov, P.Shukurullaev hamda Agrawal va Yadav kabi
olimlarning ilmiy ishlariga asoslangan holda olib borildi.

MATERIALLAR VA USLUBLAR

limiy-tadgiqot ishlari Samargand viloyatining Payariq tumani
“lig'or” mahallasidagi “Alimardon” fermer xojaligining o‘tlogi bo‘z
tuproglari sharoitida olib borildi. Tajriba o‘tkaziladigan maydon
kuzda 25-30 sm chuqurlikda haydaldi. Ekishdan oldin maydon
CHKU agregati yordamida 15-20 sm chuqurlikda chizellanib
yumshatildi. Shundan so‘ng ko‘ndalangiga 4 qator zigzag boro-
na bilan boronalash ishlari amalga oshirildi. Bu, 0z navbatida,
tuprogni yumshatish bilan birga, uning yuzasidagi notekisliklarni
tekislash imkonini berdi.

Tajriba dalasida agrotexnik talablarga javob beradigan may-
donga no‘xatning xo‘raki navlaridan “Yulduz” va “Milyutin-6”
navlari ekildi. Tajriba maydoni 1500 m?, hisoblash maydoni 648
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m?, bitta delyankaning maydoni 36 m? bo'lib, tajriba 3 gaytarigda
olib borildi. No'xat 60 sm qator oralig‘ida, qatordagi o‘simliklar
oralig'i 6 sm qilib, urug‘lar tuprogning 3-4 sm chuqurligiga ekildi.
Tajriba o'suv davrida uch marotaba sug'orildi. Birinchi sug‘orish
g‘unchalash davrida 700 m®/ga, ikkinchi va uchinchi sug‘orishlar
esa 1200 m3/ga me’yorida amalga oshirildi. Sug‘orishdan so‘ng
yer yetilgach, texnika yordamida kultivatsiya qilinib, begona
o‘tlardan tozalandi. O'sim-
liklarning o‘suv davrida
g‘unchalash, dastlabki gul-
lash, yalpi gullash va pishib
yetilish fazalarida tegishli
kuzatuvlar olib borildi.
Dala tajribalarini o‘tka-
zish, ekish, ekinni parva-
rishlash, hosilni yig‘ish va
hisoblash, kuzatuv ham-
da tahlil ishlari O‘zbekis-
ton Donchilik ilmiy-ishlab
chigarish birlashmasining

3 *Yulduz" {sug'arilmagan)
-4 B “Yulduz" (sug'orilgan)

[ = = -
o r w )
[= wn (=] w

10 ta o'simlik ildizidagi tuganaklar massasi, g
=
L%

tavsiyalari asosida amalga e
oshirildi [1].
NATIJALAR VA =57
MUNOZARA
Bizga ma’lumki, no‘xat il- 0.0~ 2021yl
dizida ham boshqga dukkakli

o‘simliklar singari simbioz
holda Rhizobium tuganak
bakteriyalari hosil bo‘ladi. Ushbu bakteriyalar no‘xat ildizida
havodagi erkin azotni ozlashtirib, uni mineral shaklga aylantiradi
hamda gektariga 40-50 kg sof azot to‘plab, tuprog unumdorligini
oshiradi. Bu esa, 0'z navbatida, no‘xatdan keyin ekilgan bug‘doy
hosildorligining 2-3 s/ga oshishiga olib keladi [4, 5, 6].

limiy ma’lumotlarga ko'ra, tuganak bakteriyalari turli kattalik
va shakllarda bo‘ladi. Ularning o'simlik ildizida migdori va hajmi
ganchalik katta bo‘lsa, tuproqda shunchalik ko‘p azot to‘planadi.
O'simliklar to‘plangan azotning 75 foizini o'zlashtiradi, golgan 25
foizi esa o‘zlashtirimasdan tuproqda qoladi. Bundan tashqari,
dukkakli don ekinlari tarkibidagi ogsil migdorining o‘rtacha 5-7
foizga oshishida ham tuganak bakteriyalarining hissasi katta.

Tajribalar davomida no‘xatning “Yulduz” va “Milyutin-6” navlari
sug‘oriladigan bo‘z tuproglar sharoitida o‘rganildi. O‘suv davri
davomida nazorat (sug‘orilmagan) variantlarda sug‘orish ishlari
amalga oshirilmadi, sug‘oriladigan variantlarda esa har ikkala nav
uch marta g'unchalash davrida 700 m®/ga, keyingi ikki sug‘orish
esa 1200 m3*/ga me’yorida sug‘orildi. Sug‘orilgan variantlarda har
ikkala navda ham tuganak bakteriyalarining ko‘proq to‘planishi

kuzatildi.

“Yulduz” navining sug‘orilmagan variantida 10 ta o‘simlik
ildizida o‘rtacha 3 yil davomida 3,2 g tuganak to‘plangan bo'lsa,
sug‘orilgan variantda bu ko‘rsatkich 10,3 g ni tashkil etdi. “Milyu-
tin-6” navida ham tuganaklar migdori deyarli bir xil ko'rsatkichni
gayd etib, sug‘oriimagan variantda o‘rtacha 3,2 g, sug‘orilgan
variantda esa o‘rtacha 10,1 g ni tashkil qildi (1-rasm).

CZ0 "Milyutin-6" (sug’orilmagan)
B “Milyutin-6" (sug‘orilgan)

2022-yil

2023-yil O'rtacha

1-rasm. No‘xat ildizidagi tuganaklar miqdorining sug‘orishga bog‘ligligi
(10 ta o'simlik ildizi bo‘yicha, g)

Demak, sug‘oriladigan bo‘z tuproglar sharoitida sug‘orilgan va
sug‘orilmagan variantlar ortasida tuganak bakteriyalari migdori
bo‘yicha sezilarli farq kuzatildi. 2023-yilda bahorgi yog‘ingarchilik
miqdori boshga yillarga nisbatan ko'proq bo‘lganligi sababli, tu-
ganaklar migdori ham qgolgan yillarga nisbatan yuqori bo‘lganligi
qayd etildi.

XULOSA

Sug'‘oriladigan bo‘z tuproglar sharoitida olib borilgan tajribalar
asosida shuni xulosa gilish mumkinki, sug‘oriimagan nazorat
variantiga nisbatan sug‘oriladigan maydonlarda no‘xatning “Yul-
duz” va “Milyutin-6” navlarini sug‘orish oldidan tuproq namligini
60-70-60% darajasida ushlab, uch marta sug‘orilganda o'simliklar-
da kuchli ildiz tizimi shakllanib, tuganaklar migdori ortadi hamda
tuganak bakteriyalarining faolligi oshadi.

Shuningdek, tuganak bakteriyalarining faol rivojlanishida
tuproq harorati ham muhim ahamiyatga ega. Tajriba ma’lumotlari-
ga ko'‘ra, tuganaklarning rivojlanishi uchun tuproq haroratining 18
°C atrofida bo'lishi qulay hisoblanadi. Tuproq harorati 18 °C dan
oshganda esa bakteriyalarning rivojlanishi susayadi.

- C.246.

/I TowkeHT. ®aH. 2007.-115 6.

N 2, -S.89-92.

2009. — 328 p.
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JANUBIY CHEGARA HUDUDLARINING ATROF-MUHIT
OBYEKTLARI VA OZI1Q-OVQAT MAHSULOTLARI TARKIBIDAGI
PESTITSIDLAR QOLDIQ MIQDORINING GIGIYENIK TAHLILI
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Annotatsiya. Ozig-ovqat mahsulotlarining 18 turidan 2020, 2021 va 2022 yillarda olingan namunalarining soni 2020 yilda
1859 tasidan 30 ta olingan namunadan meva-sabzavotlarda 19 (63,3%) sida pestitsidlar aniglangan va me 'vordan oshmagan
bo ‘Isa, 2021 yilda umumiy 6825 namunadan 5707 tasi ozig-ovqat mahsulotlariga to ‘g ‘ri kelgan va 56 tasida aniglangan bo ‘lib,
meva va sabzavotlarning 32 (57,1%) tasida, shuningdek, ulardan kartoshkadan olingan namunalarning 9 (47,3%) tasida,
2022 yilda 3226 ta namunadan 18 (47,3%) ta namuna meva va sabzavotlarda aniglangan bo ‘lishiga garamasdan me yoriy
darajadan oshmaganligi aniglandi.

Kalit so‘zlar: Tuprogning kimyoviy tarkibi, pestitsidlar, kompleks gigienik baholash, salomatlik holati, havoning tarkibi,
tuprogning tarkibi, ozig-ovqat mahsulotlari, gigivenik talablar.

Annomauus. 13 18 6u0os nuwesvix npooykmos ¢ 2020, 2021 u 2022 200ax 6viiu omobpanst npodwvl. B 2020 200y uz 1859
npob necmuyudvl oonapyscenvl 6 30, uz nux 6 19 (63,3%) npobax niodoosownoi npodyKyuu, be3 npesvlulerus. HopMamusos.
B 2021 200y uz 6825 npotd 5707 npuxoounocs na nuujegvie npooyKmol, necmuyuobl ooHapysicenvl 8 56 npobax, uz nux @ 32
(57,1%) — 6 nnoooosownoti npodykyuu, 6 mom uucie 8 9 (47,3%) npobax xapmodghens. B 2022 200y uz 3226 npo6 necmuyudo
obnapyscenst 6 18 (47,3%) npobax niodoosownou npooyKyuu, npesoludeHull HOpMamueos He YCMAHOBIEHO.

Kniouesvie cnosa: Xumuueckuii cocmag nougvl, necmuyuiobl, KOMRIEKCHAS 2USUEHUYECKAs OYeHKd, COCMOsIHUE 300P0BbSL,
cocmas 6030yxa, cOCMAs NOYGbL, NUUeEble NPOOYKMbL, cUcUeHUYecKue mpedosaus.

Abstract. Samples of 18 types of food products were collected in 2020, 2021 and 2022. In 2020, pesticides were detected
in 30 of 1,859 samples, including 19 (63.3%) fruit and vegetable samples, without exceeding permissible limits. In 2021, of
6,825 samples, 5,707 were food products; pesticides were detected in 56 of them, including 32 (57.1%) fruit and vegetable
samples, among which 9 (47.3%) were potato samples. In 2022, pesticides were detected in 18 (47.3%) fruit and vegetable

samples out of 3,226, no exceedances of permissible limits were found.
Keywords: Soil chemical composition, pesticides, comprehensive hygienic assessment, health status, air composition, soil

composition, food products, hygienic requirements.

KIRISH

Tuproq ifloslanishining ekologik jihatlariga bag‘ishlangan
ko‘plab tadgiqotlar mavjud bo'lishiga garamasdan, ularning aholi
salomatligiga ta’sirini kompleks gigienik baholash masalalari,
aynigsa hududiy (jumladan, chegara mintaqalarida) xususiyatlarni
hisobga olgan holda, yetarli darajada o‘rganilmagan. Tuprogning
kimyoviy va biologik omillarining birgalikdagi ta’sir mexanizmiari
ham yetarlicha tadqgiq etilmagan. Dunyoda zamonaviy sharoitda
antropogen ta’sirning kuchayib borishi natijasida tuprogning
kimyoviy tarkibi o‘’zgarmoqda, jumladan, og‘ir metal, pestitsidlar,
radionuklid va boshga toksik moddalarning to‘planishi
kuzatilmoqda. Tadgigotchilar ma’'lumotlariga ko'ra «...tuprogning
og‘ir metallar bilan ifloslanishi aholi kasallanish darajasining
oshishi bilan bog‘liq bolib, endokrin, revmatologik va nevrologik
patologiyalarni ham gamrab oladi...». Bundan tashqari, tuproq
patogen mikrofloraning rezervuari hisoblanadi, bu esa sanitariya
sharoitlari noqulay bo‘lgan hollarda yugumli kasalliklarning
targalish xavfini oshiradi. Shu tariga, tuprog omili yuqumli va
yuqumsiz kasallanish shakllanishida muhim ahamiyatga ega
hisoblanadi [4].

Ma’lumki, tuprogning kimyoviy tarkibi xususiyatlari mikroele-
mentlar (yod, ftor, selen va b.) yetishmovchiligi yoki ortigchaligi
bilan bog‘lig endemik kasalliklarni shakllantirishi mumkin, bu
esa ularning jamoat salomatligi uchun bevosita ahamiyatini
ko‘rsatadi. Shuning uchun, janubiy chegara mintagalarida tuproq
tarkibining aholi salomatligiga ta’sirining biologo-gigienik aspekt-
larini o‘rganish zamonaviy profilaktik tibbiyot sohasining dolzarb
muammolaridan biri hisoblanadi. [4]

Jahonda chegara mintaqalarida tuproq tarkibining aholi salo-
matligiga ta’sirini biologo-gigienik aspektlarini optimal variantlarini
ta’'minlash borasida gator magsadli ilmiy tadgigotlar amalga
oshiriimoqda [7]. Bu borada ekologik noqulay hududlarda ya-
shovchi aholi salomatligi uchun xavfni baholashning ilmiy asoslan-
gan mezonlari, tuprogning noqulay omillari ta’sirini kamaytirishga
garatilgan hududiy yo‘naltirilgan profilaktik chora-tadbirlarni ishlab
chigish, aynigsa chegaradosh hududlarning ekologik xavfsizligi va
barqaror rivojlanishini ta’minlash, tuprogdagi kimyoviy moddalar
miqdorini me’yoriy-gigienik tartibga solishni takomillashtirish
va ularning inson salomatligiga ta’sirini baholashga garatilgan
tadqiqotlar alohida ahamiyat kasb etmoqgda [6].
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MATERIALLAR VA USULLAR

Janubiy chegara mintagalarida tuproq tarkibining aholi
salomatligiga ta’sirini biologo-gigienik baholashda ijtimoiy-
gigienik, gigienik, analitik, instrumental va statistik tadqgiqot
usullaridan foydalanilgan.

Tadqgigotning obyekti sifatida 2018-2024 yillar davomida
Surxondaryo viloyatining chegara hududlarining Sariosiyo, Uzun,
Denov, Termiz, Jarqo‘rg‘on tumanlaridagi aholisining barcha yosh
toifasidagi kontingenti, ularning salomatlik holati, havoning tarkibi,
tuprogning tarkibi, ozig-ovgat mahsulotlarining va suvning sifatini
SEOQOvaJsS xizmati laborator va kasallanish ma’lumotlarning tahlili
bilan birgalikda, aholining salomatligiga davomiyligiga gigiyenik
va ekologik omillar ta’sirini baholash materiallari olingan.

Tadgiqotlarni amalga oshirish va ishonchli natijalarni olish
uchun 2018-2024 yillarning ma’lumotlari hamda sanitar-gigienik
va laborator tahlil ma’lumotlar retrospektiv va analitik tahlillar
asosida amalga oshirilgan.

Tadgigotning obyekti Surxondaryo viloyatining Uzun, Sari-
osiyo, Denov va Jargo‘rg‘on tumanlarida atmosfera havosining
ifloslanganligi va biosfera obyektlaridagi 33 turdagi 3 ta guruh
mahsulotlari tarkibidagi pestitsidlarning qoldiq migdori tahlil
qgilingan.

Surxondaryo viloyatidagi aholining salomatlik holati va
kasallanish darajasiga ta’sir giladigan havoning tarkibida kimyoviy
moddalarning migdori SanQvaN 0294-11 va havodagi zararli
moddalarning ruxsat etilgan migdori (REM) DavST 12.1.005-88
«lIsh joylari havosiga bo‘lgan umumiy sanitariya gigienik talablari»
asosida baholangan.

Yuqumli va karantin kasalliklarning tarqalishi va profilakti-
kasining asosi ichimlik suvining tarkibi va uning sifatiga bog'liqdir.
Biz suvining sifatini O'zMSt 133:20241«Ichimlik suvi. Gigiyenik
talablar va sifatini nazorat gilish. O‘zbekiston milliy standarti»
bo‘yicha baholadik. Tadqigot natijalarini statistik gayta ishlashda
«Statistica for Windows 7,0» personal kompyuterining amaliy
dastur paketidan foydalanilgan holda amalga oshirilgan. Namu-
nalarni tayyorlashda DavSTI 30349-96 va boshqga sohaviy davlat
standartlariga amal gilingan. Tahlillar Surxondaryo viloyat sanitari-
ya-epidemiologik osoyishtalik va jamoat salomatligi bo‘linmasining
akkreditatsiyadan o‘tgan laboratoriyasida amalga oshirilgan.

Ozig-ovgat mahsulotlari tarkibidagi pestitsidlarning goldiq
miqdori SanQvaN Ne0042-21 «O‘zbekiston Respublikasi
hududida ozig-ovgat mahsulotlari tarkibida pestitsidlarga
yo‘l qo'yiladigan maksimal miqdorlari (YQMM) gigienik
normativlari»[4] asosida amalga oshirilgan bo‘lsa, umumiy
xavfsizlik ko‘rsatkichlari bo‘yicha SanQvaN 0366-19 («Ozig-
ovgat mahsulotlari xavfsizligiga qo‘yiladigan gigienik talablar»)
[56] hamda tegishli Texnik reglamentlar (masalan, meva-sabzavot
mahsulotlari xavfsizligi bo'yicha) qo‘llanilgan.

Pestitsidlarning qoldig migdorini o‘ta aniglikda o‘lchash
uchun quyidagi zamonaviy yuqori texnologik asboblardan Gaz
xromatograf (GX/GC): uchuvchan va bargaror xlororganik va
fosfororganik pestitsidlarni aniglashda Mass-spektrometrik
detektor (GC-MS), suyuqlik xromatografiya (SX/HPLC):
uchuvchan bo‘lmagan yoki issiglik ta’sirida parchalanadigan
murakkab pestitsid birikmalarida karbamat va neonikotinoidlarni
aniglashda foydalanilgan.

Eng yuqori standart-yuqgori samarali suyuqlik xromatografiyasi
(HPLC-MS/MS). Gaz-suyuqlik xromatografiyasi (GSX):
Pestitsidlarni komponentlarga ajratish va miqdoriy tahlil gilish
uchun foydalanilgan.

QuEChERS usuli (Quick, Easy, Cheap, Effective, Rugged and
Safe): Bu pestitsidlarni ozig-ovgat mahsulotlaridan (aynigsa meva
va sabzavotlardan) ajratib olish (ekstraksiya) va tozalashning
zamonaviy xalgaro standarti hisoblanganligi uchun ushbu usuldan
foydalanilgan.

NATIJALAR VA MUNOZARA

Tadgiqotlar davomida Surxondaryo viloyati hududlarida
tuproq va atrof-muhit obyektlarining pestitsidlar bilan ifloslanish
holati bo'yicha 2020-2022-yillar kesimida monitoring ishlari
olib borildi. Olingan natijalar pestitsidlarning turli ekologik
obyektlarda uchrashi, ularning aniglanish chastotasi hamda
ayrim namunalarda belgilangan me’yoriy ko‘rsatkichlardan yuqori
migdorda to‘planishi mumkinligini ko‘rsatdi.

2020-yilda viloyat hududidan jami 3399 ta namuna olinib,
laboratoriya tekshiruvlari natijasida ularning 30 tasida pestitsidlar
mavjudligi aniglangan. Aniglangan holatlar obyektlar bo‘yicha
tahlil gilinganda, tuproq tarkibidan olingan namunalarda
pestitsidlar aniglanishi alohida o'rin tutgan. Jumladan, tuproq
namunalarining 11 tasi (36,6%), sanoat korxonalari atrofidan
olingan namunalarning 6 tasi (54,5%), zaharli kimyoviy
moddalarni saqglash joylaridan olingan namunalarning 5 tasi
(45,6%) da pestitsidlar qayd etilgan. Shuningdek, tekshirilgan
namunalarning 4 tasida (36,3%) pestitsidlar migdori belgilangan
me’yorlardan yuqori ekanligi aniglangan.

Mazkur natijalar pestitsidlar bilan bog‘liq ekologik xavf
nafaqat bevosita gishloq xojaligi faoliyati amalga oshiriladigan
maydonlarda, balki sanoat korxonalari atrofidagi hududlar
hamda zaharli kimyoviy moddalarni saqlash joylarida ham
mavjudligini ko‘rsatadi. Aynigsa, sanoat korxonalari atrofidan
olingan namunalarda aniglanish ulushining 54,5 foizni
tashkil etishi ushbu hududlarda pestitsidlarning atrof-muhit
komponentlariga tushishi yoki uzoq vaqt davomida saqglanib
golishi bilan bog‘lig ehtimoliy ekologik omillarni chuqurroq
o‘rganish zarurligini ko‘rsatadi.

2021-yilda monitoring ishlari ko‘lami sezilarli darajada
kengayib, jami 6825 ta namuna tekshirildi. Ushbu namunalarning
56 tasida pestitsidlar aniglangan. Tuprogdan olingan 24 ta
namunaning 6 tasida (42,85%) pestitsidlar mavjudligi qayd
etilgan. O'simlik maydonlaridan olingan namunalarning 4 tasida,
shuningdek, zaharli kimyoviy moddalarni saglash joylarida olingan
20 ta namunaning 6 tasida pestitsidlar aniglangan.

Shunday qilib, 2020-2022-yillar davomida o‘tkazilgan
monitoring natijalari Surxondaryo viloyatida pestitsidlar bilan
ifloslanish holatlari mavjudligini va ayrim hududlarda ularning
miqgdori belgilangan me’yoriy ko‘rsatkichlardan oshishini ko‘rsatdi.
Olingan ma’lumotlar pestitsidlar bilan bog'liq ekologik xavfni
kamaytirish uchun tuproq va boshqa atrof-muhit obyektlarini
kompleks monitoring qilish, kimyoviy vositalardan foydalanish va
saglash qoidalariga qat'iy rioya etish hamda ifloslanish darajasi
yugori bo‘lgan hududlarda nazorat tadbirlarini kuchaytirish
zarurligini asoslaydi.

XULOSA

Tadgiqot natijalari, shuningdek, zaharli kimyoviy moddalarni
saglash joylarida monitoring ishlarini kuchaytirish zarurligini
ko‘rsatadi. Bunday obyektlarda pestitsidlarning tuprogqga tushishi
saqglash idishlarining germetikligi buzilishi, kimyoviy moddalarni
tashish yoki qayta ishlash jarayonlaridagi yo‘qotishlar hamda
saqlash texnologiyasiga rioya qilinmasligi kabi omillar bilan
bog'liq bo'lishi mumkin. Shu nugtai nazardan, mazkur hududlarda
tuprogning ifloslanish darajasini muntazam ravishda aniglash,
pestitsid goldiglarining migdoriy va sifat tarkibini baholash hamda
me’yoridan yuqori ko‘rsatkichlar aniglangan hollarda tegishli
ekologik-profilaktik choralarni ko‘rish magsadga muvofiq.

Tuproqdan olingan 24 (42,85%) ta namunaning 6 tasida,
o‘simlik maydonlaridan olingan namunalarining 4 tasida, zaharli
ximikatlar saglash o‘rinlarida 20 tasidan 6 tasida aniglangan va
me’yordan oshgan namunalar tuproq va zaharli ximikatlar saglash
o'rinlarida 6 tasida yuqoriligi gayd qilindi. 2022 yilda 4171 ta
namunaning, 38 sida va zaharli ximikatlar saqglash o‘rinlaridagi
tuprogda natijalar me’yordan oshganligi aniglandi.
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Annotatsiya. Jo xori pashshasi gishni asosan pupariy (g ‘umbak) holatida tuproqda o ‘tkazadi. Bahorda harorat ko ‘tarilishi bilan
pashshalar uchib chiqadi va yangi ekilgan maydonlarga tuxum qo ‘vadi. Lichinkalar tuxumdan chigganidan keyin unib chiqayotgan
urug ‘lar; ildiz bo ‘g ‘zi va yosh poyalarga kirib oziglanadi. Buning natijasida nihollarning o ‘sishi to xtaydi yoki ular qurib goladi.
Rivojlanish iglim sharoitiga garab 20—40 kun davom etadi. Ko ‘pchilik turlar yiliga 2—4 avlod beradi. Mazkur magolada Jo ‘xori
pashshasi (Anthomyiidae) ning rivojlanishi hamda unga qarshi kurashning biologik samaradorligi yoritilgan.

Kalit so“zlar: Afrika tarig i, jo xori pashshasi, biologik samaradorlik, nazorat, variant, zararkunanda, qarshi kurash.

Annomauusn. Copeogas myxa 3umyem 8 0OCHOBHOM 8 nouge 8 cmaduu nynapus. Becholl, ¢ nogvluenuem memnepamypul, Myxu
BLLIYNIIAIOMCS U OMKAAObIBAIOM AUYA HA HEOdBHO 3ACesHHbIX yuacmKax. Tlocne 8bLIynieHus TUMUHKY NPOHUKAIOM 8 NOY8y U
nUMaiomcs npopacmalowumiy CemMeHamu, KOpHegbIMU welikami u MonoosiMy cmebiamu. B pesynemame pocm écxodoe npexpa-
waemcs unu oHu 3acvixaiom. Pazeumue onumes 20—40 ouetl, 6 3asucumocmu om KAUMamu4eckux ycaosui. bonvwuncmeo 610os
oaiom 2—4 noxonenus 6 200. B dannotl cmamve paccmampueaemcs pazeumue copeosou myxu (Anthomyiidae) u 6uonocuvecxas
appexmusrnocmv 6OPLOBL ¢ HUM.

Knioueguvie cnosa: Appuxarnckoe npoco, copeosas myxa, ouono2ueckas s¢ppexmusHocmo, KOHMPOIb, 6APUAHTT, BPEOUMED,
bopvoa.

Abstract. The sorghum shoot fly overwinters primarily in the soil in the pupal stage. In the spring, as temperatures rise, the
adults emerge and lay eggs on newly sown plots. Upon hatching, the larvae penetrate the soil and feed on germinating seeds, root
collars, and young stems. As a result, seedling growth ceases or the plants wither. Development takes 20-40 days, depending on
climatic conditions. Most species produce 2—4 generations per year. This article examines the development of the sorghum shoot

[fly (Anthomyiidae) and the biological efficacy of control measures against it.
Keywords: African millet, sorghum shoot fly, biological efficacy, control, treatment variant, pest, control measures.

KIRISH

Dunyo miqyosida afrika tarig‘i 400-500 min gektar maydon-
dan ortiq maydonda yetishtirilib, doni asosan 25-45 s/ga, yashil
massasi 60-70 t/ga hosildorlik olinadi. Afrika tarig‘i (Pennise-
tum africanum (L) K.) ozig-ovgat va chorva uchun asosiy ekin
hisoblanadi. Shu sababli, poyasining tarkibida to‘yimli bo‘lgan
shakar moddalarining ko'pligi sababli, zararli organizmlar bilan
zararlanishi ancha yugori hisoblanib, dunyo bo'yicha har yili afrika
tarig‘i zararkunandalariga garshi kurash dolzarb vazifalardan biri
hisoblanadi.

Afrika tarig'i yetishtirishda yana bir zarar keltiruvchi zarar-
kunandalardan biri Jo‘xori pashshasi (Anthomyiidae) ikki ganotli
hasharotlar (Diptera) turkumiga mansub bo'lib, donli va boshqga
gishloq xo'jalik ekinlarining xavfli zararkunandalari gatoriga kiradi.

Hasharot har poya o‘simlik hisobiga 7 donadan to‘g‘ri kel-
ganda ham hosil orta hisobda 20 sentnerga kamayib, mahsulot
tarkibidagi kraxmal va ogsil miqdori keskin tushib ketadi [1]. Taj-
ribada biz to‘rt, besh va olti kundan keyin natijalarni qayd etdik.

Bizning kuzatuvlarimiz o‘rtacha 65-75% samaradorlikni ko‘rsatdi
[2]. Tariq ekinining asosiy zararkunandalari kurtak pashshasi,
poyasi va ildiz chivinlari hisoblanib, tariq ekinlari zararkunanda-
lariga garshi kurash samarasi juda tejamkor bo‘lishi kerakligi,
shunga ko‘ra, madaniy, mexanik va kimyoviy usullari muvaffa-
giyatli ekanligini isbotlangan [3]. Zararli hasharotlarga qarshi
kurashishda birinchi sun’iy insektitsidlardan 1945-1946-yillarda
dixloro-difenil-trikloroetan (DDT) kabi sintetik insektitsidlarni,
keyin esa 1960-yillarda boshqa turdagi organofosfat va karbamat
pestitsidlarini gishloq xo'jalik ekinlariga qo‘llash sezilarli darajada
ijobiy ta’siri natijasida boshlanganligi kuzatilgan [4].
MATERIALLAR VA USLUBLAR

Tadgiqotlarda laboratoriya va dala tajribalarini o‘tkazishda
kemiruvchi va so‘ruvchi zararkunandalarning rivojlanishini va
tarqalishini hisobga olish Fasulati (1961), Paliy (1970), Uspenskiy
(1973), Xo‘jaev va boshqalar metodikalari bo‘yicha umumgabul
gilingan entomologik usullari yordamida, biologik samaradorlik
Abbot formulasi yordamida aniglandi.
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1-jadval

Afrika tarig‘ida Jo‘xori pashshasi (Anthomyiidae)ga qarshi kurashning biologik samaradorligi (Qarshi 2023-2025 yy)

Jo‘xori pashshasi (Anthomyiidae)
1 p/m olingan o‘simliklarda zararkunandalar soni, dona
e Variantlar !shlov 7 kundan Biologik. 14 kundan Biologik. 21 kundan Biologik.
berilguncha, so‘ng samaradorlik, so‘ng samaradorlik, so‘ng samaradorlik,
dona % % %
Janubiy dehqonchilik ilmiy tadqiqot instituti Qarshi agrouchastka tajriba maydoni
1 Nazorat 28 32 - 37 - 39 -
2 Karate (andoza) 27 19 29,6 12 55,6 9 66,7
3 Borey Neo 31 19 38,7 13 58,1 9 71,0
4 Breyk 33 17 48,5 11 66,7 3 90,9
5 Stilet 29 15 48,3 9 69,0 2 93,1
Jo‘raev Sherali Ro‘zievich f/x
1 Nazorat 29 32 - 35 -20,7 39 -
2 Karate (andoza) 26 14 46,2 10 61,5 7 73,1
3 Borey Neo 24 11 54,2 9 62,5 6 75,0
4 Breyk 25 9 64,0 7 72,0 2 92,0
5 Stilet 27 10 63,0 8 70,4 3 88,9
Choriev Mardon Nomozovich f/x

1 Nazorat 26 29 - 31 - 34 -

2 Karate (andoza) 29 15 48,3 7 75,9 5 82,8
3 Borey Neo 31 14 54,8 7 77,4 5 83,9
4 Breyk 29 14 51,7 6 79,3 2 93,1
5 Stilet 28 13 53,6 4 85,7 2 92,9

Tadqiqotlar 2023-2025 yillarda Afrika tarig‘ida uchraydigan
zararkunandalarni hisobga olish hamda ularga garshi kurash
choralarini ishlab chigish” mavzusi doirasida Afrika tarig‘i ekinidagi
zararkunandalarni rivojlanishi hisoblash va ularga qarshi kurash
choralarini ishlab chigish bo‘yicha tadgiqotlar olib borildi.

NATIJALAR VA MUNOZARA

Ushbu jadvalda Janubiy dehqgonchilik ilmiy tadgiqot instituti
tajriba maydonida olib borilgan jo‘xori pashshasi (Anthomyiidae)
ga qarshi go‘llanilgan insektitsidlarning biologik samaradorligi
keltirilgan bo'lib, nazorat variantida ishlov berilmaganligi sababli
1 p/m hisobidagi zararkunanda soni tajriba boshida 28 donani
tashkil etgan bo‘lsa, 7 kundan keyin 32 donaga, 14 kundan keyin
37 donaga va 21 kundan keyin 39 donaga yetganligi kuzatildi.

Eng yuqori samaradorlik Stilet (indoksakarb 100 g/l +
abamektin 40 g/l) preparatida kuzatilgan. Ishlov oldidan 29
dona zararkunanda aniglangan bo‘lsa, 7 kundan keyin ular soni
15 donagacha kamayib, biologik samaradorlik 48,3 % ni tashkil
etgan. 14 kundan keyin zararkunanda soni 9 donagacha pasayib,
samaradorlik 69,0 %, 21 kundan keyin esa atigi 2 dona gayd etilib,
93,1 % biologik samaradorlikka erishildi.

Choriev Mardon Nomozovich fermer xo‘jaligi sharoitida
o‘tkazilgan tajribada jo‘xori pashshasi (Anthomyiidae) ga garshi
go‘llanilgan insektitsidlarning biologik samaradorligi yugori dara-
jada namoyon bo‘ldi.

Breyk (lyambda-sigalotrin, 100 g/l) preparati yuqori samara-
dorlik namoyon etdi. Ishlovdan oldin zararkunanda soni 29 donani
tashkil etgan bo‘lsa, 7 kundan keyin 14 donagacha kamayib,
biologik samaradorlik 51,7 % ni tashkil etdi. 14 kundan keyin

zararkunanda soni 6 donagacha pasayib, samaradorlik 79,3 %,
21 kundan keyin esa atigi 2 dona qolib, biologik samaradorlik
93,1 % ga yetganligini kuzatdik (1-jadval).

Shu ko‘rsatkichlar bo'yicha Jo‘raev Sherali Ro‘zievich fermer
xo‘jaligi sharoitida jo'xori pashshasi (Anthomyiidae) ga garshi
go'llanilgan insektitsidlarning biologik samaradorligi o‘rganilgan-
da, nazorat variantida ishlov amalga oshirilmaganligi sababli
tajriba boshida 1 p/m hisobida zararkunanda soni 29 donani
tashkil etgan. Kuzatuvlar davomida zararkunanda soni 7 kundan
keyin 32 donaga, 14 kundan keyin 35 donaga va 21 kundan keyin
39 donagacha oshib borganligi kuzatilgan bo‘lsa, etalon sifatida
go'llanilgan Karate (50 g/l lyambda-sigalotrin) preparatida ish-
lovdan oldin zararkunanda soni 26 donani tashkil etib, insektitsid
bilan ishlov berilgandan so‘ng 7 kun o‘tgach zararkunanda soni
o‘rtacha 14 donagacha kamayib, biologik samaradorlik 46,2 %
ni tashkil etdi. 14 kundan keyin zararkunanda soni 10 donaga
tushib, samaradorlik 61,5 %, 21 kundan keyin esa 7 donagacha
kamayib, 73,1 % biologik samaradorlik gayd etildi.

XULOSA

Xulosa qilib aytganimizda, Afrika tarig‘ida jo'xori pashshasi
(Anthomyiidae)ga qarshi kurash asosan ruvaklash va gullash
fazalarida olib borildi. Tadqgigot natijalari asosida tadqgiqotlar
olib borilgan har bir hududlarda Breyk va Stilet insektitsidlarini
go‘llanilgan variantlarda biologik samaradorlik yuqori bo‘lgan-
ligi kuzatildi. Shu sababli Afrika tarig‘ida jo‘xori pashshasi
(Anthomyiidae)ga qgarshi kurash uchun afrika tarig‘ining ro‘vak-
lash va gullash fazalarida Breyk va Stilet insektitsidlarini qo‘llash
tavsiya etiladi.

—-C. 239.

2015 r. Beinyck 39. — C. 50.
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Annomayusn. Maxorada mypinu uwinad Yuxapuul Xunuea 32a CUMMEHMAL 30Mau CUUPIapHune nyumoopiux XyCyCusmiapu
oyuuya mavaymomuap kenmupurean. Taoxukomaapoa cym 6a cym-eyuim uwinad Yukapuii Xuiued 32a CUeupiapHute oupunyu
myauwoaeu éuiu 789,5 6a 795, 1 kKynnu mawikun smuob, 2yum-cym Xuiuea 32a CUSUPIapHuKued HUCOaman meeuniiy pasumoa
11,1 6a 5,5 kynea kam 6yneannueu kyzamunou. [Llynuneoek, masicpuba 2ypyxudazu cym uuinad YuKapuid munued 32da CUsupiap-
HUHE cepuc-0agpu oasomutiiueu 78,3 KyH, cym-2yuim Xuiuea CueupilapHuxe cepguc-0aspu oasomuiiiueu sca 81,2 kynea merne
OYIUO, 2yuum-cym Xunuea 320 meHeKyprapHuKuoan meauuiiu pasumoa 4,2 ea 1,3 xynea kam 6yr1ou. Taoxuxkomnapoarn onunean
HAMUICANAP CUSUPTAPHUHS CEPBUC-0ABDU OABOMUILTUSUHU YP2AHUWL, YIAPHUHE NYWMOOPIUK XYCYCUSMIAPUHY AHUKIAUOA
acocuti OMUIIAPOar OUpPU IKAHAUSUOGH Oanonam Oepaou Xamod Cym 6a Cym-yuim manda my3uiuil Xuiuea 320 CUeUupiapoan
cym uuinad yukapuuioa GotoaiaHuw camapani SKAHIUSUHY Kypcamaou.

Kanum cyznap: cummenman, 3om, cueup, cym, cym-yunt, eyum-cym, nyumoopiux, Euil, mupux 6asH, cepeuc-0agpi.

Annomayus. B cmamve npedcmasnenvl OaHHble 0 BOCHPOUZBOOUMETbHBIX KAYECNEAX KOPO8 CUMMEHMANbLCKOU NOPOObl
PA3HBIX NPOU3BOOCIMBEHHBIX MUNOG. Bospacm nepsoeo omena y kopoe MOL0UHO20 U MOTOYHO-MACHO20 Munos cocmasun 789,5
u 795,1 Ons, umo na 11,1 u 5,5 OHs Menvute, uem y KOPo8 MACO-MOLOUHO20 mund. IIpodondcumensHocms cepsuc-nepuooa y
KOPO8 MOJIOYHO20 MUNA ONbIMHOU 2pYynnbl cocmaguaa 78,3 Ousl, MONOUHO-MsCHO20 muna — 81,2 Ousl, umo coomeemcmeenno
Ha 4,2 u 1,3 Ona menvlue, uem y c6epCcmuuy MAco-MonouHo2o mund. Pesynomamul ceudemenscmeayiom, 4mo npooonicumens-
HOCHIb CEPBUC-NEPUOOA ABISEMCS OOHUM U3 OCHOBHBIX NOKA3Amenel 60CnPOU3E00UMENbHBIX KAYeCmeE KOpPOs, d UCHONb306aHUe
KOPO8 MOJIOUHO20 U MONOYHO-MACHO20 MUNOG MELOCL0MNCEHUs 0I5l NPOU3B00CMEA MOIOKA I PHeKmusHo.

Knrouesvie cnosa: cummenmansckas nopooa, Kopoga, MOIOYHbILL MM, MOIOYHO-MACHOU MUN, MACO-MOJOYHBLI MUN, 80C-
npouU36800UmMeNbHble KA4eCmad, 803PAac, HCUBAsi Maccd, Cepeuc-nepuoo.

Abstract. The article presents information on the characteristics of Simmental cows belonging to different production
types. The study found that the age at first calving was 789.5 days for cows of the dairy type and 795.1 days for those of the
dairy-beef type; these figures were 11.1 and 5.5 days lower, respectively, than the age at first calving for cows of the beef-dairy
type. Additionally, the service period lasted 78.3 days for dairy-type cows and 81.2 days for dairy-beef-type cows—4.2 and
1.3 days shorter, respectively, than the service period for beef-dairy-type cows. The results indicate that the duration of the
service period is one of the main indicators of the reproductive performance of cows, and that the use of dairy and dairy-beef

type cows for milk production is effective.

Keywords: Simmental, breed, cow, milk, dual-purpose (dairy-beef), age, live weight, service period.

KUPULL

[lyHé YyopBaunnuriaa KopamonymnvK acocuii TapMoknapaaH
6upn 6ynnb, YopBauunuk Maxcynotnapu uwnad yvkapui
XaXmu 6yiinya Ba axonvHm cyT Ba ryLIT MaxcynoTtnapura 6ynraH
AXTUEXUHN TabMUHNALLAA BUPUHYM YPUHHK arannangu. Yopsa-
4YNIKK coxacu puBoxnaHraH lonnanams, AKLL, Kanaga, Anoxus,
Wcpoun, EBpona UTtTndokn gaesnatnapuga kopamonnapHu
TyNa KWAMaTny 03MKNaHTUPULLHM TabMUHNALL, MaxCynaoprnuk,
NyLUTAOPNYMK, TEXHOMOTUK XyCYCUATIIapUHA TakoMUnnawwTupmo,
MaxCynaopnur xuxatuaaH kopyu Hacngop OykanapHuHT vp-
CUA UMKOHMSITNIapuaaH cornaanaHmb, CyHbUI ypyFnaHTMpuLL,
ynapaa cenekuusi-Hacnuunuk UnapuHn, acpall LapouTna-
PUHW SIXLIMNAllra Ba cepMaxcysl 30T/IapHM ypuuTuLIra KatTa
3bTUBOp KapatunraH. byHuHr HaTwxacuaga cytbon noganapaa
IOKOPY MaxCynaop CUrMpRapHWHT COHW Ba CUTMPMApPHWHE CYT
MaxCynaopnuk, NywToOpMK KypcaTkuynapy Ba TEXHOMOTMK
XYCYCUSITIapUHK SAXLUMMAHNG, KopamonnapHUHT cenekums 6en-

rMnapv TakoOMUnNawTMpunmuG, sHr TUM Ba 30TNapHK sipatuLlra
3pULLNIIMOKAA.

CumMMmeHTan 30TnM kopamonnapHuHr bollka 3oTnapaaH aco-
CUiA yCTyHNMKnapvaaH 6upun-6y tokopy fapaxaga nywTaopvk
Ba MOCnaLLyBYaHNVK cudpatrnapy Ba CyT Ba MyLUT Maxcynaoprmri
6ynya reHeTUK MMKOHUATIAPUHUHT KOPUMUTMANP. Xap
KaHgan caBkynogna 06-xaBo Ba TabuaTHUHI SKCTpeman Lia-
pouTnapuaa xaM axonvHu HadakaT CyT MaxcynoTtu bunaH,
6ankn rywt Maxcynotu 6unaH xam TabMuHNALW UMKOHUATM-
ra aragup, WYHWHI anoxuaa TabKuanawl kepakku, 30T yyTa
nwnab YmkKapuvl xunnapura ara: cyT, CyT-TywT Ba rywr-cyT
MaxCyngopnuk nyHanuwnapyu maexyan. Myannudnap mabiym
6up Maxcyngopnuk MyHanvwnapura ara 6ynraH curupnap
Y3VHWHT FTeHETVK UMKOHWUSTNAPUHK TYNUK to3ara Yukapuil nm-
KoHusiTnapura aragupnap Aeb xynocanap kunravnap [1,2,4].

CvMMeHTan 30TnM Kopamornnap KyLLIMaxcynaop nyHaniwmaarm
3o1nap 6ynmb, y Myctaxkam nnacTuknvkka ara 3otamp. by 30T nww-
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nab yikapvLaa Xyaa kagprnaHaau, y3ok 4aBpriapaa KyproKUnnmk
wapountnapuaa aunoeaa ysok myaaatnapga 6okunraHga
Maxcynaopnurn 6yinya reHeTUK UMKOHWSTRapHW SXLWLK o3ara
YvkKapagm xamaa 3 onnuk éwgarm bysoknapra omyxta em 6epumb
KyLuMM4ya osuknaHTupunranga tvpvk sasiu 130-140 kr, cynmm
ynkumMmn 60-65%, 2 awapnurnga-termwnu pasuwga -500-700
kr, 53-57%, 3 éwpaH katta curnpnapu-600-700 kr, 52-54% TeHr
6ynau. WyHuHr 6unan 6Gupra Gykadanap 18 onnuk éwmaa tokopu
03MKNaHTMpULL LapouTnapuga (2766 osyka 6upnurmn Ba 285
Kr xa3m 6ynyB4n NpoTenH) KYHMUK KyLumMya Ba3Hu 748 r, nasp
OXVMPVAA TUPUK BasHW 454 Kr HW TalLKWMN STraHNUruHK Ba By
NyLUTAOPAMK XyCycusaTrapu tokopu 6ynagm xynoca kunraxnap.

LyHpan kunub, yTkasunraH kynnab TagkukoTnap HaTuxa-
NapuHW Taxnum 3TULL LWYHW KypcaTagukn, CUMMEHTan 30Tmu
KOpaMOMNapHWHI MaxCynaopnuriHu owvpumwiaa Ba bolika ce-
nekums 6enrunapuHn TaKOMUNNaWTUPULLAA YIAaPHWUHE XYKanuk
dovigany 6enrunapuaaH nywTAOPAVK XyCyCUATIapy xam Myxum
6enrunapgan 6upmn 6ynub, ynapHuHr xyxanukaa dongananHuil
MyAAaTnapyvHU 4aBOMUANUIVHW Ba MaxcyrnoT uwnad yukapui
X@XMWHM oLIMpuLLAa MyXUM axamusTtra ara 6ynub xmcobnaHaam
[3,5,6].

TagkuKOTHUHT Makcagu: CuMMeHTan 30Tnm kopamornnap Ba
ynap aenoAniapuHUHT MaxcynaopnuriHA owmpurLLaa ynapHUHr
NYLUTAOPANK XYCYCUSATIAPUHUHT TAbCUPUHWN aHUKNALWANP.

MATEPUATNAP BA YCYNIAP

Wnmun-tagkukotnap 2026-2028 nunnapaa byxopo Bunoatu
PamMunTOH TymaHugaru kopamon4unukka nxrucocnaturan “Xampo
TyxTa” Hacnumnuk pepmep xyxanuruga yTkasunmokaa.

BupuHun Taxpuba ydyH Typnu TaHa Ty3unuw Tunura ara
6ynraH Ba yxwiaLunmk 6enrunapu 6yinya kenunb Yvkumn, 30T4op-
nmru, éLwn, TUPUK Ba3HWHKM xmucobra onraH xonga | rypyxra cyr, Il
rypyxra cyT-rywt Ba |l rypyxra rywr-cyT nwnab ynkapuid tunura
ara curvpnapgaH xap 6uvp rypyxra 10 6owaaH néopart 3 rypyxra lll
Ba YHAaH 0KOpU NakTaumsanapgaru cMMeHTan 30Tnm curupnap
Tannab onunan. OnuHran mabnymotnapra E.K. Mepkypbesa
(1970) 6ynnya 6GruomeTpuk ycynaga Taxnun KUnnHau.

HATWXAIAP BA MYHO3APA

Makbyn TaHa Ty3unuil Xunnapura Xoc HKOpU Maxcynaop
curmpnapgaH cytbon noganapga onganaHuwaa Ba ynapHuHr
CanMOFUHM OLLMPKG, CYT MLLINA6 YMKaPULL XaXKMUHN KYManTUpULL
Ba COXaHWHI MKTUCOAMI cCamapafopnvrmHm oLIMpuLLAa curmpnap-
HUHT NYLUTAOPMMK XyCYCUATRapm anoxmaa ypuHra ara. Typnv taHa
TY3VUNWLL XunnapuaaH kaTbuii Hasap xap 1 6ow curvpgax 6up
nunga 6utTta 6y30K OnuLL LY KYHHUHT fon3ap6 BasvdanapugaH
6upn 6ynné xucobnaHagn. LLUYHWHr y4yH CUTMPHWU TyKkaHOaH
KeVinH ynapHu y3 myaaatnaa HaTvxkany ypyFnaHTupuLL, Myxmum
amanui axammuaTtra aragup.

Curunp TykkaHaaH kelnHrmHa cyT 6epub bolunatimHm xucobra
onraHAa, YHWUHT NyLUTAOPAKK XyCYyCUATNapuHUHT Tanab gapaxa-

cnga 6ynuwm cyT nwnab yrkapuw camapagopnuruHuHr 6en-
runavguraH Myxmm xmxarnapuaaH 6upu 6ynub xucobnaHagw.

TapkukoTnapummnsga taxpuba rypyxnapuaarm curupnapHuHr
NYLWTAOPIMK XYCYCUATNApUHW YpraHauk, OyHUHI HaTuxanapu
1-xagBanga kentupunagu.

1-xagBan MablyMOTRAPWUHWHI TaxNunnaaH KypuHuwnya, Il
Ba Il rypyx curvpnapHuHr GupuHym oTanaHuwaary éwm (KyH
xucobuaa) | rypyxaarv TeHrkypnapHvkura HucbaraH yprava 6,1
kyH (P<0,01) Ba 12,3 kyHra (P<0,001) kyn 6yngu, 6GupmHymn ot-
anaHuwaaru TMpuK BasHu aca Il rypyx curmpnapura HucbaraH |
Ba lll rypyx curupnapga 11,9 kr ékun 3,2% (P<0,001) Ba 5,8 kr éku
1,6% (P=<0,05) tokopu 6ynaw.

LyHn anoxyaa TabKkuanall XXousku, Taxpuba rypyxnapuaarm
curvpnapga 6yFosnuKHUHI AasoMuninurn gespnu bup-xunga
keugn, By aca TyFuw daBpuaa curmprap uU3MOnNoruk Mebep
fapaxapa oynraHnurHu kypcartagu. JlekuH ywby kypcatkud |
Taxpuba rypyxuaarv curvpnapaa 284,1 kyHHu Tawkmn atmb, |l Ba
Il rypyxnapgaru TeHrkyprnapHukura HucbaraH Terviunm paemiga
0,5 Ba 1,2 kyHra (P<0,05) tokopu 6ynraHnuri KysaTunau.

CurnpnapHuHr 6upuHun TyFmwpgarm éwm 1l rypyxga 795,1
kyH Ba lll rypyxga 800,6 kyHHW Tawkun atmb, | rypyxaaru
TeHrKypnapHukura HucbataH 5,6 kyH (P<0,05) Ba 11,1 kyHra
(P<0,001) kyn 6ynrannuru ky3atungu. LyHunHroek, | Taxpuba
rypyxumaarv CUrMpriapHuHr GUpMHUYM TyFuwwgarn TUPUK BasHu
488,2 kr Tawkun atunb, Il Ba Ill rypyxaaru curupnapHvkura Huc-
6ataH Termwnu pasuwaa 14,8 kr (P<0,001) Ba 4,7 kr (P<0,001)
toKkopu 6ynan.

TapkmkoTnapaa curMpnapHWHN CepBuc-AaBpy AaBOMUNIIN-
TVHW YpraHull CUrMprapHUHE NyLWTAOPMMK XYCYCUSTIIapUHM
aHvKnawga acocuin omunnapgaH éupun akaHnurugad ganonat
6epaau, Taxpuba rypyxnapuga | Taxpumba rypyxmaarm curmpnap-
HUHI cepBuC-AaBpy AaBoMunnuri 78,3 kyHra TeHr 6ynub, Il Ba
Il rypyxnapaarv TeHrkypnapHukmaar 2,9 (P<0,01) Ba 4,2 kyHra
(P<0,001) kam 6ynam.

CyT TaHa xunura ara cUrMpnapHUHI TyFULLINap opacuaari Aas-
pn 362,4 KyHHMN TaLKWUN 3TUG, CYT-TYLUT Ba ryLUT-CYT TaHa xvunura
ara curypnapHukura Hucbaran tervwnu pasuwpa 2,4 (P<0,05)
Ba 2,0 kyHra (P<0,05) kam kypcaTkuy 6unaH TaBcucnaHamnap.
| Taxpuba rypyxuaary CUrvprapHUHr GUpuHYM KouvpuLwaarm
otananuw gapaxacu |l Ba lll rypyxgaru TeHrkypnapHukira Huc-
6ataH 3,0 Ba 5,0% ra tokopu 6ynam Ba KoUMpuLL UHOEKCK 3ca
Tervwnu pasuwpaa 0,2 Ba 0,3 6Gupnukka kam 6ynam.

XYINNOCA

TapkukoTnapaaH onvHraH HaTyxanap LyHU KypcaTaauku, cyT
Ba CYT-TyLUT MLWMIab YnkapuLL Xumura ara CUruprapHuHT GuprHym
oTanaHuwpaarv éwuy Ba TUPWK Ba3HW Ba BUPUHYM TyFuwiaarv
€M Ba TUPUK Ba3HWU MLLNab YmMkapuLl Xunura Moc aKaHIUrimHm
Kypcatam. LyHuHraek, curmpnapHuHr cepeuc Aaspy AaBOMUN-
nuru, TyFyLLNap opacvuaary gasp xamaa bupuHamn koumpugarm

1-xadean
Taxpuba rypyxnapuaary CUrMpnapHUHr NyWTAOPAMK Xycycuatnapu (n=10)
Lypyxaap
KypcaTrknunap 1 11 11T
25 Cv,% 25 Cv,% 35 Cv,%

buprHun otananuiary €nm, KyHuap 505,4+1,54 0,97 S511,5+1,77** 1,09 517,7+1,73%** 1,05
BuprHum oTanaHUIIIAary THPUK BasHU, KT | 384,5+1,40%** 1,15 372,6+1,07 0,91 378,4+1,88* 1,57
BYFro3nMKHUHT TaBOMHUIUIMIH, KYHJIap 284,1+0,43* 0,48 283,6+0,64 0,71 282,9+0,31 0,35
bupuHun Tyrumnara €, KyHiuap 789,5+1,84 0,74 795,1+1,81* 0,72 800,6:£1,73%** 0,68
buprHuM TyFUIIIaru THPUK Ba3HH, KT 488,2+1,05%** 0,68 473,4+1,20 0,80 483,5+0,94 0,61
CepBuC 1aBpH TABOMUILINTH, KyHJIap 78,3+0,50 2,00 81,2+0,99%** 3,84 82,5+0,99%** 3,80
Tyfumiap opacuaaru 1aBp, KyHjaap 362,4+0,69 0,60 364,8+0,90* 0,78 364,4+0,75* 0,65

Bupunun Kompumnarom OTaJaHHUII 73 70 ) 68 )

Japaxacu, %
Kounpumm nanexkcn 1,4 1,6 - 1,7 -

*P<0,05, **P<0,01, ***P<0,001
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oTanaHuLL Japaxacu, KoYMpuLL MHAEKCU KypcaTkuinapm 6ynmya
XaMm Kopu Aapaxaga NywTaopnuK XyCyCUSTNapuHn HaMoéH
atamnap. Ywby HaTuxanap CUMMeHTan 30Tnu curnpnapgaH

CYT MaxCynaopnurHu owmvpuwaa, mwnab Yvkapuw xunnapu
6yvinya Ba anHuKca CyT Ba CyT-ryLUT UWNabd Ymkapu xunuaarv
curmpnapgaH donganaHuil camapani 3KaHnUrMHU Kypcataau.
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TURLI ZOT ECHKILAR YELININING MORFOLOGIK
KO‘RSATKICHLARI

Parmanova Dilnoza Mavlanovna
g.x.f.f.d. (PhD), katta ilmiy xodim
https://orcid.org/0009-0006-8543-1847

Annotatsiya. Maqgolada mahalliy, chetdan keltirilgan sof zotli Mursia-Granada va Mursia-Granada zot naslli takalar bilan
mahalliy echkilarni chatishtirishdan olingan F1 duragaylarning yelinining morfologik ko ‘rsatkichlari to ‘g risida tadqiqot

natijalari keltirilgan.

Kalit so“zlar: Mursia-Granada, zot, mahalliy ona echkilar, yelin aylanasi, yelin uzunligi, yelin chuqurligi, chap so ‘rg ‘ich

uzunligi, 0 ‘ng so rg ‘ich uzunligi, so ‘rg ‘ichlar oralig i.

Annomayusa. B cmamve npedcmasgiensl pe3ynbmanmbl UCcie008aHUs MOPHOI0UYECKUX NOKA3AMeIell 8bIMEeHU Y MeCHHbIX
K03 U nomeceti nepgoeo nokonenus (F1), nonyuennvix 8 pe3ynomame cKpewusanusl MECIHbIX KO30MAMOK C YUCIONOPOOHBIMU
Koznamu-npousgooumenamu nopoovt Mypcus-I panaoa, 3a6e3éHHvimu u3-3a pyoexca, a maxice ¢ Ko3amu-npousgooumensimu

nopoovt Mypcus-I panada mecmHoti cenexyuu.

Kniouesvie cnosa: Mypcus-I panaoa, nopoda, mecmuule KO30MAmKu, 00X8am 6blMeHU, OTUHA BbIMEHU, 21YOUHA GbIMEHLL,
OIUHA 1€6020 COCKA, ONUHA NPABO20 COCKA, PACCMOSHUE MENHCOY COCKAMU.

Abstract. The article presents the results of a study on the morphological characteristics of the udder in local goats and
first-generation (F1) crossbreds obtained by crossing local does with imported purebred Murciano-Granadina breeding bucks,
as well as with locally bred Murciano-Granadina breeding bucks.

Keywords: Murciano-Granadina, breed, local does, udder circumference, udder length, udder depth, left teat length, right

teat length, distance between teats.

KIRISH

Ma’lumki, echkilarning sut mahsuldorligi va sutni sog‘ib
olishda ularning yelin tuzilishi muhim ahamiyatga ega, aynigsa
sut yo‘nalishidagi echkichilikda. Echkilar yelini sut bezlarining
rivojlanganligi, gormonlar faoliyati bilan bog‘liq. Bu albatta sut
sog‘imi miqdori va sifatiga ta’sir ko‘rsatadi.

S.Yu.Yusupovning fikriga ko‘ra echkilar yelinining morfologik
ko‘rsatkichlarini baholashda ko‘pchilik hollarda so‘rg‘ichlar
uzunligi, orasidagi masofa, diametri, hajmi, old va orga bo‘imalar
hajmi va o‘lchami hisobga olinadi. Shuningdek, echkilar
yelinining morfologik ko‘rsatkichlarini ularni mashina sog‘imiga
moslashtirishda ham muhim hisoblanadi [3].

Echkilar yelinining morfologiyasini sog‘ishdan oldin va
sog‘ishdan keyin baholash sut bezlarining anatomik jihatdan
rivojlanganligi va funksional xususiyatlarini belgilab beradi.
Biz echkilar yelinining morfologik ko‘rsatkichlarini sog‘ishdan
oldin olchaganimizda yelinning sut sig‘imi, sekretsiya ya'ni sut
bezlarining rivojlanganligi hagida ma’'lumotlarga ega bo‘lamiz.

Sog‘ishdan keyin esa yelinning bo‘shashish migdorini hamda sutni
to'liq ajratib berish darajasi bo'yicha ma’lumotlarga ega bo‘lamiz.

Dj.Xemmondning ta’kidlashicha, gishloq xojalik hayvonlarining
hayotining dastlabki bir oylik davrida oziglanish ehtiyoji asosan
ona suti hisobiga ta’minlanadi. Ona suti migdorining ortishi yosh
hayvonlarning kunlik o'sish va rivojlanish sur'atlarining yugori
bo‘lishiga ijobiy ta’sir ko‘rsatadi. Shu bilan birga, postnatal
o'sishning dastlabki bosgichlarida ozuga ta’minotining cheklanishi
hayvonlarning keyingi o'sish va rivojlanish ko‘rsatkichlariga salbiy
ta’sir qilishi mumkin. Agar ozuga moddalariga bo‘lgan ehtiyoj
asosiy o‘sish davrida yetarli darajada goplanmasa, o‘sishdan
ortda qolish davri uzayishi va hayvonning yakuniy rivojlanish
darajasi pasayishi kuzatilishi mumkin [4].

A.U. Toreshovaning fikriga ko'ra laktatsiya davomida o‘rtacha
jami olingan sut mahalliy zotda 204,6 kg ni, Zaanen zotida 717,3
kg ni va Mursia-Granada zotiniki 632,5 kg ni tashkil gildi. Shundan
o‘rtacha 1 oyligi mahalliy zotlarda 29,2 kg, Zaanen zotiniki 102,5
kg va Mursia-Granada zotiniki esa 90,4 kg ni tashkil gilganligi
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hisoblab chigildi. Shundan e’tiboran kunlik o‘rtacha sog‘im migdori
mahalliy zotlarda 0,97 kg, Zaanen zotida 3,42 kg va Mursia-
Granada zotiniki 3,01 kg ni tashkil gilganligini ta’kidlagan [2].
MATERIALLAR VA USLUBLAR

Mahalliy, chetdan keltiriigan sof zotli Mursia-Granada va
Mursia-Granada zot naslli takalar bilan mahalliy echkilarni
chatishtirishdan olingan F, duragaylarning yelinining morfologik
ko‘rsatkichlarini o‘rganish borasida tadgiqot natijalari Farg‘ona
viloyati Usko'prik tumani “Yakkamulla” MFY dagi aholi
xonadonlarida olib borildi. Echkilarning yelinining o‘lchamlari
o‘lchov tasmasi yordamida aniglandi. Olingan ma’lumotlar
Microsoft Excel 2010 kompyuter dasturi yordamida variatsion
statistika usullarida ishlov berilib, O'rtacha arifmetik giymat (M)
va uning xatosi (m) hamda o‘zgaruvchanlik koeffitsiyenti (C %)
H.A.MnoxuHckmHuHr (1969) «PykoBoactso no 6uometpun Ans
3o00TexHukoB» go'llanmasidan foydalangan holda aniglandi [1].

NATIJALAR VA MUNOZARA

Yuqoridagi fikrlardan kelib chigib, tadgiqotlarda turli zotdagi
echkilar yelinining morfologik ko‘rsatkichlari baholandi va olingan
natijalar 1-jadvalda bayon qilindi.

1-jadval
Turli zot echkilar yelinining morfologik ko‘rsatkichlari, sm
(n=10)
Guruhlar
I tajriba A
ot | | G| (o
QMahalliy) QMursia- Granada. X
(i) QMabhalliy)
Yelin aylanasi
Sog‘ishdan oldin 37,4+0,33 52,840,92"" | 46,4+0,50™"
Sog‘ishdan keyin | 30,0+0,52 45,6+1,0" 39,3+1,26™
Yelin uzunligi
Sog‘ishdan oldin 14,240,30 23,440,74™" | 18,8+0,46™
Sog‘ishdan keyin | 10,4+0,39 20,34£0,68™" | 15,5+0,50""
Yelin chuqurligi
Sog‘ishdan oldin 15,3£0,31 22,440,61"" | 18,9+0,53™
Sog‘ishdan keyin | 12,4+0,47 18,4£0,61"™" | 14,7+0,49™
Chap so‘rg‘ich uzunligi
Sog‘ishdan oldin 5,240,20 6,9+0,29"" 5,8+0,19"
Sog‘ishdan keyin 5,9£0,11 7,3£0,17"" 6,4+0,17
O°‘ng so‘rg‘ich uzunligi
Sog‘ishdan oldin 4,9+0,11 7,3+0,16™" 5,4+0,17
Sog‘ishdan keyin 6,0+0,22 8,2+0,34™" 6,7+0,22"
So‘rg‘ichlar oralig‘i
Sog‘ishdan oldin 9,1+0,45 15,0+£0,38"" | 12,4+0,61"
Sog‘ishdan keyin 6,4+0,32 9,9+0,71"" 10,5+0,65"

Izoh: *P>0,95; ***P>0,999

Ma’lumotlar shuni ko‘rsatadiki, o‘rganilgan ko‘rsatkichlar
bo‘yicha guruhlararo sezilarli farglanishlar yuzaga kelgan. Yelin
aylanasi bo'yicha olingan ma’lumotlarda yuqori ko‘rsatkich
Mursia-Granada echkilarida kuzatilib, boshga guruhdagi

echkilarga nisbatan ularning yelini ko‘p sut to‘plash xususiyatiga
ega ekanligini ko'rsatib, sog‘ishdan oldin 52,8 sm ni, sog‘ishdan
keyin esa 45,6 sm ni tashkil gilgan. Sog‘ish davomida yelin
aylanasi 7,2 sm ga gisgargan. Ushbu zotdagi echkilarda nazorat
guruhi ko‘rsatkichlaridan mos ravishda 15,4 va 15,6 sm, |l tajriba
guruhidan esa 6,4 va 6,3 sm uzun yelin aylanasiga ega bo‘lgan.

Yelin uzunligi bo'yicha natijalarga ko‘ra Mursia-Granada
echkilarining ustunlik ko‘rsatkichlari sog‘ishdan oldin mos ravishda
9,2 va4,6 sm, sog‘ishdan keyin esa 9,9 va 4,8 sm ni tashkil gilgan.

Yelin chuqurligi optimal darajada bo‘lishi magsadga muvofiq
agar juda chuqur yelinga ega bo‘lganda har xil mexanik ta’sirlarga
hamda kasalliklarga uchrash xavfi ortadi. Tadgigot natijalarida
yelin chuqurligi | tajriba guruhida yuqori bo‘lib, sog‘ishdan oldin
22,4 va sog‘ishdan keyin 18,4 sm ni tashkil gilgan. Mahalliy va
duragay echkilardan sog‘ishdan oldin 7,1 va 3,5 sm va sog‘ishdan
keyin 6,0 va 3,7 sm yuqori bo‘lgan.

So‘rg‘ichlar uzunligi echkilarni sog‘ishda qulaylik yaratishda
mashinada sog‘ishda muhim ahamiyatga ega. Chap
so‘rg‘ichlarning sog‘ishdan oldingi uzunligi Mursia-Granada
zotli echkilarda 6,9 sm ni tashkil qgilib nazorat guruhiga nisbatan
1,7 va |l tajriba guruhiga nisbatan 1,1 sm uzun bo‘lgan. Barcha
guruhlarda so‘rg‘ichlar uzunligi sog‘ishdan keyin oshgan.
Sog‘ishdan keyin chap so‘rg‘ichlar uzunligi guruhlarda mos
ravishda 0,7; 0,4 va 0,6 sm ga ortganligi aniglandi.

O'ng so'rg‘ichlarning sog‘ishdan oldingi va keyingi uzunligi
bo‘yicha Mursia-Granada zotli echkilar ustunligi va chap
so‘rg‘ichlar uzunligi bo'yicha olingan ma’lumotlarga o'xshash
holat kuzatilgan.

So‘rg‘ichlar orasidagi masofa sog‘ishdan oldingi va keyingi
holatda guruhlarda mos ravishda 2,7; 5,1 va 1,9 sm so‘rg‘ichlar
orasidagi masofa gisqarishi kuzatilgan. So‘rg‘ichlar oraligi ham
yelinning simmetrik tuzilishga egaligini va mashinada sog‘ishga
qulayligini baholashda muhim hisoblanadi.

O'tkazilgan tadqgiqotlarda turli zotdagi echkilarning laktatsiya
davridagi sut mahsuldorligi va ular yelinining morfologik
ko‘rsatkichlari bo‘yicha olingan ma’lumotlar shuni ko'rsatadiki,
sof zotli mahalliy, sof zotli Mursia-Granada va F, duragay
echkilarning laktatsiyadagi sut sog‘imi mos ravishda 220, 588 va
404 kg ni tashkil gilgan (1-jadval), echkilar yelinining morfologik
ko‘rsatkichlari ya’ni yelin uzunligi, aylanasi, chuqurligi va
so‘rg‘ichlar orasidagi masofa bo‘yicha olingan natijalar bo'yicha
eng yuqori o'lcham ko‘rsatkich sof zotli Mursia-Granada, keyingi
o'rinda F, duragay echkilar va so‘nggi o‘rinda sof zotli mahalliy
echkilarda kuzatilgan. Bu esa echkilar yelinining morfologik
ko‘rsatkichlari ularning sut mahsuldorligi bilan ijobiy bog'liglik
borligini anglatadi.

Ma’lumotlar shuni ko‘rsatadiki, Mursia-Granada zotli echkilar
yelinning barcha morfologik ko‘rsatkichlari bo‘yicha yuqori
natijalarga ega bo'lib, olingan ma’lumotlarning ishonchlilik darajasi
chap va o‘ng so‘rg‘ichlar uzunligi bo‘yicha P>0,95 ni, golgan
barcha ko'‘rsatkichlar bo‘yicha o‘ta ishonchli, P>0,999 ekanligini
ko‘rsatmoqda.

XULOSA

Respublikamizda iglimlashtirilayotgan Mursia-Granada
zotli echkilar mahalliy va duragay echkilarga nisbatan yuqori
sut mahsuldorligini ta’minlovchi yelinning barcha morfologik
ko‘rsatkichlari yuqori darajada shakllanganligi, sut bezlarining
yaxshi rivojlanganligini ko‘rsatmoqgda.

Dissertatsiya. Samargand, 2019. — 114 b.
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TURLI ZOTDAGI ECHKILARNING SUT MAHSULDORLIGI

Parmanova Dilnoza Mavlanovna
g.x.f.f.d. (PhD), katta ilmiy xodim
https://orcid.org/0009-0006-8543-1847

Annotatsiya. Mazkur maqolada mahalliy echkilar va chetdan keltirilgan Mursia-Granada zotli sof zotli takalar hamda
mahalliy seleksiya asosida yetishtirilgan Mursia-Granada zotli takalar bilan mahalliy echki onalarini chatishtirish natijasida
olingan birinchi avlod (F1) duragaylarining sut mahsuldorligini o ‘rganish natijalari keltirilgan. Tadgiqot davomida laktatsiya
davridagi sut mahsuldorligi ko ‘rsatkichlari, shuningdek, sutning kimyoviy tarkibi, jumladan, ogsil, yog ", laktoza, qurug modda
va mineral moddalar migdori o ‘rganildi. Mahalliy echkilar va Fi duragaylarining mazkur ko ‘rsatkichlari o ‘zaro taqqoslab
tahlil qilindi.

Kalit so‘zlar: Mursia-Granada, zot, mahalliy echki onalari, Fi duragaylar, laktatsiya, sut mahsuldorligi, sutning kimyoviy
tarkibi, ogsil, yog ", laktoza, quruq modda, mineral moddalar.

Annomayusa. B cmamve npedcmasnenvl pe3yrbmanivl UCCIe008aHUS MOTOYHOU NPOOYKIMUSHOCHIU MECHIHBIX KO3 U HOMecell
nepeozo noxonenus (Fi), noryuennvix 6 pesynvmame CKpewuganuus MECHHbIX KO30MAMOK C YUCTMONOPOOHbIMU KO3NAMU-NPO-
uzeooumensimu nopoosl Mypcus-I panada, 3a6e3énnvimu u3-3a pybexcda, a makyice ¢ KO3AMU-NPOUZBOOUMENIMU NOPOOb
Mypcus-I panada mecmmoii cenexyuu. Hzyuenvl nokazamenu 1aKmMayuOHHOU BPOOYKMUSHOCIU, 4 MAKIHCe XUMUUECKUL COCMAs
MONIOKA, GKIIKOUASL COOEPAHCAHUE DETKA, HCUPA, TAKMO3bL, CYX020 BeUjeCBA U MUHEDPATLHBIX 8eujecms. [Iposedeno cpasHument-
HOe Uccie008anue NOLyHeHHbIX NoKa3amenel y MeCmHblx ko3 u novecet Fi.

Kniouesvie cnosa: Mypcus-I panaoa, nopooa, mecmuvie kosomamku, Fr nomecu, nakmayus, moiounas npooyKmueHoCb,
XUMUYECKULL COCMA8 MONOKA, OENOK, HCUD, 1AKIMO3d, CYX0e 6euyecmeo, MUHEPATbHbLE 6elleCcmaa.

Abstract. The article presents the results of a study of milk productivity in local goats and first-generation (F1) crossbred
goats obtained by crossing local does with purebred Murciano-Granadina breeding bucks imported from abroad, as well as with
Murciano-Granadina breeding bucks produced through local selection. The study examined lactation performance indicators
and the chemical composition of milk, including the contents of protein, fat, lactose, dry matter, and mineral substances. A

comparative analysis of these indicators was conducted between local goats and F crossbreds.
Keywords: Murciano-Granadina, breed, local does, Fi crossbreds, lactation, milk productivity, chemical composition of

milk, protein, fat, lactose, dry matter, mineral substances.

KIRISH

Echkichilik aholini ozig-ovgat mahsulotlari bilan ta’'minlash
bilan bir gatorda ulardan shifobaxsh sut olinadi. Bu esa ekologik
toza mahsulotlar inson organizmiga ijobiy ta’sir ko‘rsatishi nugtayi
nazaridan ahamiyatli hisoblanadi. Echki suti o‘zining biologik
giymati, hazmlanishining yugqoriligi va turli sut mahsulotlari
tayyorlanishi bilan talabning ortishiga sabab bo‘lmoqda.

Bizga ma’lumki, echki sutida 3,0-5,5 foizgacha yog’, 2,8-4,2
foizgacha ogsil, 4,1-4,8 foizgacha laktoza, mikroelementlar va
vitaminlar mavjud. Mikroelementlardan asosan Ca, P, Mg, K, Zn,
Se hamda vitaminlardan A, D, E, B guruhiga kiruvchi vitaminlar
bo'lishi tadgigotlarda aniglangan. Sut yog'ining o‘ziga xosligi
tufayli sigir sutiga nisbatan yengil hazm bo‘lish xususiyatiga
ega. Yugoridagi ma’lumotlardan ko'rinib turibdiki, echkichilik
biologik gimmatli chorvachilik mahsulotlari ishlab chigarishda oz
o‘rniga ega. Bundan tashqari ozuga tanlamasligi hamda ozugani
mahsulotga aylantirish xususiyatining yuqoriligi ham ularning
chorvachilikdagi ahamiyatini mustahkamlaydi.

Echkilarning sut mahsuldorligiga turli (irsiy va irsiy bo‘lmagan)
omillar ta’sir ko‘rsatadi. Jumladan, ularning zoti, zotdorligi,
mahsuldorlik yo‘nalishi, oziglantirish va saqlash sharoitlari,
ozugalarning turi, to‘yimliligi, tirik vazni, fiziologik holati, laktatsiya
davrining boshlanish davri, laktatsiya soni, stress, tashqgi mubhit
omillari va boshgalar. Ammo tadgigot uslubiyotiga binoan tajriba
guruhlarini shakllantirishda yugoridagi omillar hisobga olinadi.

L.Yu. Karpenko, A.A. Baxta, A.B. Balikina kabi olimlarning
fikricha Zaanen zotli echkilar sutining kimyoviy tarkibi laktatsiya
davrlari kesimida o‘rganilganda, sut tarkibidagi ogsil va yog*
miqdorining laktatsiya davriga qarab muayyan darajada
o‘zgarib borishi aniglangan. Tadgiqot natijalariga ko‘ra, birinchi
laktatsiyadan beshinchi laktatsiyagacha bo‘lgan davrda sut

tarkibida ogsilning o‘rtacha ulushi 3,0 %, yog‘ migdori esa
3,6 % ni tashkil etgan. Xususan, birinchi laktatsiyada ushbu
ko‘rsatkichlar 3,0 va 3,8 %, ikkinchi laktatsiyada 2,9 va 3,7 %,
uchinchi laktatsiyada 2,8 va 3,3 %, to‘rtinchi laktatsiyada 2,1 va
3,3 %, beshinchi laktatsiyada esa 3,0 va 3,5 % darajasida gqayd
etilgan. Olingan ma’lumotlar Zaanen zotli echkilarda laktatsiya
davomida sutning ogsil va yog* tarkibi o‘’zgaruvchan xususiyatga
ega ekanligini ko‘rsatgan [1].

A.l. Chikalevning fikriga ko‘ra, echki suti parhezbop mahsulot
sifatida baholanishi mumkin. Bunga uning tarkibida yuqori sifatli
ogsil va yog‘larning mavjudligi hamda organizm tomonidan
nisbatan oson o'zlashtirilishi asos bo‘ladi. Shuningdek, echki
suti tarkibida moddalar almashinuvini tartibga solishda ishtirok
etuvchi biologik faol birikmalar, jumladan, vitaminlar, vitaminsimon
moddalar va mikroelementlar mavjud. Ushbu komponentlar
hujayralarning o'sishi va ixtisoslashuvi, shuningdek, turli organ
va to‘gimalarning funksional faoliyatini qo‘llab-quvvatlashda
muhim ahamiyat kasb etadi. Shu asosda echki suti nafagat yuqori
ozuqaviy giymatga, balki organizm uchun biologik ahamiyatga
ega bo‘lgan parhezbop mahsulot sifatida tavsiflangan [3].

MATERIALLAR VA USLUBLAR

Mahalliy, chetdan keltirilgan sof zotli Mursia-Granada va
Mursia-Granada zot naslli takalar bilan mahalliy echkilarni
chatishtirishdan olingan F, duragaylarning sut mahsuldorligi,
laktatsiya davrlari bo‘yicha sut mahsuldorligining tagsimlanishi,
laktatsiya davrlari bo‘yicha o‘rtacha kunlik sut sog‘imi
ko‘rsatkichlarini o‘rganish borasida tadgiqot natijalari Farg‘ona
viloyati Usko‘prik tumani “Yakkamulla” MFY dagi aholi
xonadonlarida olib borildi. Echkilarning suti har kuni ertalab va
kechqurun bir xil vagtda sog'ib, elektron va purjinali tarozida
o‘lchash yordamida, echkilar sutining kimyoviy tarkibi Laktan
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1-4M uskunasi yordamida aniglandi. Olingan ma’lumotlar

Microsoft Excel 2010 kompyuter dasturi yordamida variatsion

statistika usullarida ishlov berilib, O‘rtacha arifmetik giymat

(M) va uning xatosi (m) hamda o‘zgaruvchanlik koeffitsiyenti

(C,%) N.A.Ploxinskining (1969) “Rukovodstvo po biometrii dlya

zootexnikov” qo‘llanmasidan foydalangan holda aniglandi [2].
NATIJALAR VA MUNOZARA

Tadgigotda belgilangan vazifalardan kelib chigib, dMahalliy
x 9Mahalliy (nazorat), dMursia-Granada x @Mursia-Granada
(I tajriba) va dMursia-Granada x ¢Mabhalliy (Il tajriba F.)
guruhlari shakllantirilib, ularning 7 oylik laktatsiya davridagi sut
mahsuldorligi aniglandi, olingan natijalar quyidagi 1-jadvalda
bayon qilingan.

Tadgiqot natijalari shuni ko‘rsatmoqdaki, guruhlar orasida
farglanishlar yuzaga kelgan holda laktatsiyaning dastlabki oyida
sof zotli Mursia-Granada echkilari yugori ustunlikka ega bo‘lgan.
Ushbu zot echkilarning ustunlik ko‘rsatkichi nazorat guruhiga
nisbatan 55,5 kg yoki 248,0%, |l tajriba guruhiga nisbatan 28,5
kg yoki 144,2% ni tashkil gilgan.

Laktatsiyaning 2 oyiga kelganda barcha zotdagi echkilarda
laktatsiyaning eng yuqori sut berish davriga to‘g‘ri kelgan.
Lekin, sog‘ib olingan sut migdori bo'yicha 1 oylikdagi tendensiya
takrorlangan. Ushbu davrda sut sog‘imi bo'yicha sof zotli Mursia-
Granada echkilari yaqqol ustunlik qilib, 112,0 kg ni tashkil gilib,
nazorat guruhidan 67,5 kg, Il tajriba guruhidan 34,0 kg ko'p sut
bergan. Ushbu davrda echkilardan sog‘ib olingan sut migdori
laktatsiyasidagi jami sut migdorining mos ravishda 20,45; 19,05
va 19,31% ga to‘g'ri kelgan.

Laktatsiyaning 3 oyida 2 oyga nisbatan kam sut sog'‘ib olingan
bo‘lsada, 1 oyga nisbatan yuqori bo‘lgan (1,5-9 kg). Ushbu
davrdan boshlab sut berish miqdori laktatsiyaning oxirgi oyiga
gadar kamayib borgan. | tajriba guruhi echkilaridan 102,0 kg
sut sog‘ib olingan bo‘lib, mahalliy echkilarga nisbatan 63,0 kg,
duragay echkilarga nisbatan 31,5 kg ko‘p sut sog‘ib olingan.
Ustunlikning foizdagi ifodasi 144,7-261,5% atrofida bo‘lgan.

Laktatsiyaning 4 oyiga kelib sof zotli Mursia-Granada echkilari
90,0 kg sut bergan va nazorat guruhidan 57,0 kg yoki 157,9%,
Il tajriba guruhidan 28,5 kg yoki 146,3% ustunlik gilgan. Ushbu
davrda Mursia-Granada takalaridan foydalanish orqgali F,
avlodlarning sut mahsuldorligi mahalliy echkilarga nisbatan 28,5
kg yuqori sut sog‘imiga ega bo'lishini ta’minlagan.

Sof zotli Mursia-Granada echkilari laktatsiyasining 5 oyida
ham mabhalliy va F, avlodlarga nisbatan sut miqdori yuqori
bo‘lganligi aniglanib, 75,0 kg ni tashkil gilgan. Ushbu davrda
ham duragay avlodlar oraliq o'rinni egallab 51,0 kg sut sog'ib
olingan. | tajriba guruhining ustunlik ko‘rsatkichi nazorat guruhiga
nisbatan 48,0 kg, Il tajriba guruhiga nisbatan 24,0 kg ni tashkil
gilgan. F, avlodlarning sut mahsuldorligi mahalliy echkilar sut
mahsuldorligidan 24,0 kg ko'p bo'lganligi aniglandi.

Laktatsiyaning 6 oyida Mursia-Granada echkilari 63,0 kg sut

berib, mahalliy echkilarga garaganda 40,5 kg, duragay echkilarga
garaganda 21,0 kg ko‘p sut berganligi aniglandi. Duragay
echkilarning mahalliy echkilarga nisbatan ustunligi 19,5 kg ni
tashkil gilgan.

Laktatsiyaning so‘nggi oyida mahalliy echkilarning sut
mahsuldorligi 15,9 kg gacha kamaygan. | tajriba guruhida bu
ko‘rsatkich 52,5 kg ni, duragay echkilarda esa 36,6 kg ni tashkil
gilgan. Mursia-Granada echkilari sut mahsuldorligi nazorat
guruhiga nisbatan 36,6 kg, |l tajriba guruhiga nisbatan 15,9 kg ko‘p
bo‘lganligi aniglangan. Barcha davrlar bo'yicha olingan natijalar
yuqori ishonchlilikka ega bo‘lgan (P>0,999).

Xulosa qgilib aytganda, jami laktatsiya davrida Mursia-Granada
echkilari (588 kg) mahalliy echkilardan 368,0 kg, duragay
echkilardan 184,0 kg ko'p sut mahsuldorligiga ega bo‘lganligi
aniglandi. Mursia-Granada sut yo‘nalishidagi zot bo'lib, o‘zining
sut mahsuldorligi boyicha irsiy imkoniyatlarini yuzaga chigargan
bo‘lsa duragay echkilarda geterozis kuchi va Mursia-Granada
zotli takalar avlodlariga o‘zining belgi xususiyatlarini avlodlarga
yuqgori darajada o‘tkazganligi hisobiga mahalliy echkilardan
ustunlik gilgan.

Umuman olganda, Mursia-Granada zotli echkilar sut
mahsuldorligi bo‘yicha yugori genetik imkoniyatga egaligi, ularda
sut bezlarining yaxshi rivojlanganligi va ozugani sutga aylantirish
darajasining yugqoriligi bilan tavsiflanadi. Laktatsiyaning ikkinchi
oyida barcha guruhlarda yuqori sut mahsuldorligiga ega bo'lishi
me’yorli holat bo'lib, ushbu davrda gormonlar faolligi hisobiga sut
sintezlanishi jadallashishiga olib kelgan. F, duragay echkilarda
sut mahsuldorligining yuqori bo‘lishiga Mursia-Granada zotli
echkilarning sutdorlik genetik belgilarini mahalliy echkilarga yaxshi
o'‘tkaza olganligi natijasida sut bezlarining rivojlanishi, moddalar
almashinuvi jadallashishi hamda ozugani mahsulotga aylantirish
xususiyati ortishi sabab bo‘lgan. Bu esa Mursia-Granada zotli
echkilardan samarali foydalanish hisobiga mahalliy echkilarda
mahalliy muhitga moslashish belgilarini saglagan holda sut
mahsuldorligini oshirish imkonini beradi.

Turli zotdagi echkilarning 7 oylik laktatsiya davridagi o‘rtacha
kunlik sut sog'imi bo‘yicha olingan ma’lumotlar quyidagi
2-jadvalda bayon qgilingan.

Ma’lumotlar shuni ko‘rsatadiki, kunlik sut sog‘imi bo‘yicha
guruhlar va laktatsiya oylari bo'yicha o‘zaro farglanishlar
yuzaga kelgan bo'lib, bu zoti, zotdorligi, mahsuldorlik yo‘nalishi,
laktatsiyaning kechishi, ozugani sut mahsulotiga aylantirish
xususiyatlariga bog'liq. Laktatsiyaning dastlabki oyida kunlik
sut sog‘imi Mursia-Granada echkilarida yuqori bo‘lib 3,10 kg
ni tashkil gilgan. Olingan natijalar mahalliy echkilar natijalariga
nisbatan 1,85 kg, duragay echkilar natijalariga nisbatan 0,95 kg
yuqori bo‘lgan. Duragay echkilar esa mahalliy echkilardan kunlik
sut sog‘imi bo'yicha 0,9 kg ustunlik gilgan. Shuningdek, barcha
davrlar bo‘yicha olingan natijalar yugori ishonchlilikka ega ekanligi
aniglandi (P>0,999).

1-jadval
Tajribadagi echkilarning laktatsiya davrlari bo‘yicha sut mahsuldorligining tagsimlanishi, kg/bosh !
Guruhlar
Laktatsiya Nazorat (4 Mahalliy x I tajriba ($Mursia-Granada x II tajriba F, (S Mursia-Granada x
davrlari QMahalliy QMursia-Granada) QMahalliy)
M=m S, % M:+m S, % Mz£m S, %

1-oy 37,5+0,55 44 93,0+1,3" 4,2 64,5+0,92" 42

2-0y (cho‘qqi) 45,0+1,0 6,8 112,5+1,4™ 3,7 78,0+£0,95" 3,6
3-oy 39,0+1,2 9,3 102,0+1,3™ 3,9 70,5+0,86" 3,6
4-oy 33,0£1,0 9,4 90,0+1,1"" 3,9 61,5+0,87"" 43
5-0y 27,0£0,64 72 75,040,90" 3.6 51,040,94" 5,5
6-0y 22,5+0,63 8,4 63,0+1,0" 4,4 42,0+£0,86™" 6,1
7-0y 15,9+0,37 7,1 52,5+0,93" 53 36,6+0,83" 6,8
Jami 220 588 404

Izoh: ***P>0,999
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Laktatsiyaning 2 oyida kunlik sut sog‘imi barcha guruhlarda
laktatsiyaning boshqga oylariga nisbatan eng yuqori ko‘rsatkichni
gayd etib, mos ravishda 1,5; 3,75 va 2,60 kg ni tashkil gilgan.
| tajriba guruhi mos ravishda 2,25 va 1,15 kg ustunlikni gayd
etgan. Duragay echkilar esa mahalliy echkilardan 1,1 kg ko‘p
sut sog‘imiga ega bo‘lgan.

Mursia-Granada echkilari laktatsiyaning 3 oyida boshga
guruhlarga nisbatan yuqori sut sog‘imiga ega bo'lib, o'rtacha
kunlik sut sog‘imi 3,40 kg ni tashkil gilgan. Ustunlik ko‘rsatkichi
nazoratga nisbatan 2,1 kg, Il tajriba guruhiga nisbatan 1,05
kg ni tashkil gilgan. Duragay echkilarning mahalliy echkilar
ko'rsatkichidan ustunligi 1,05 kg ga teng. Laktatsiyaning 4 oyida |
tajriba guruhining ustunligi mos ravishda 1,9 va 0,95 kg ni, 5 oyida
esa 1,6 va 0,8 kg ni, duragay echkilarning mahalliy echkilardan
ushbu ko‘rsatkich bo‘yicha ustunligi 4 oyda 0,95 kg va 5 oyda
0,8 kg ni tashkil gilgan.

Laktatsiyaning 6 va 7 oylarida ham Mursia-Granada echkilar
kunlik sut sog‘imi nazorat va Il tajriba guruhiga nisbatan yugqori
bo'lib, tegishlicha 2,1 va 1,75 kg ni tashkil gilgan. Ushbu
echkilarning ustunlik ko‘rsatkichi mos ravishda 1,35 va 0,7 kg
hamda 1,22 va 0,53 kg ni tashkil gilgan. Il tajriba guruhining
nazoratga nisbatan ustunligi 0,65 va 0,69 kg ga teng bo‘lgan.

Xulosa qilib aytganda, laktatsiya davomida Mursia-Granada
zotli echkilar yuqori kunlik sut sog‘imiga ega bo‘lgan, ushbu
natijalar albatta ularning irsiy imkoniyati, mahsuldorlik yo'nalishi,
sut bezlarining rivojlanganligi va ozuqgani sut mahsulotiga
aylantirish xususiyatlari bilan bog'liq. Laktatsiyaning 2 oyiga
gadar barcha guruhlarda kunlik sut sog‘imi ortib borgan va 3
oydan boshlab asta-sekin pasayish kuzatilgan bo‘lib echki zotlari
uchun normal fiziologik holat hisoblanadi. Mursia-Granada zotli
echkilarda laktatsiyaning eng yuqori sut mahsuloti berish davrini
100% deb gabul gilsak, keyingi oylarda sut sog‘imi 90,7; 80,0;
66,7; 56,0 va 46,7% ni tashkil gilgan ya’ni sut berish xususiyatini
yaxshi saglagan, boshga guruhlarda esa keyingi oylarda nisbatan
ko'p foizli pasayish kuzatilgan.

Echki suti tarkibi jihatidan boshqa gishlog xo'jaligi hayvonlari
sutidan farq qgiladi. Turli genotipli echkilarning sut sog‘imining

miqgdorini o‘rganish bilan bir gatorda uning kimyoviy tarkibini ham
o‘rganish muhim ahamiyatga ega bo‘lib, ushbu ko‘rsatkichlar
o‘zaro bir-biri bilan bog'liq. Ko‘plab ilmiy tadqiqgot natijalari shuni
ko‘rsatadiki, echki suti tarkibida qurug modda o‘rtacha 12,65-
12,81% atrofida, yog' 4,06-4,13%, ogsil 3,52-3,53% hamda
laktoza 4,42-4,44% atrofida qayd etilgan. Echkilar sutining
kimyoviy tarkibini aniglash sutning ozugaviy va energetik
giymatini, sut mahsulotlari ishlab chigarishga yaroqliligini,
oziglantirishning samaradorligini aniglash imkonini beradi.

Echkilar sutining kimyoviy tarkibiga ularing zoti, zotdorligi,
laktatsiya bosqichi, oziglantirish darajasi, ratsionning giymati,
ozuga turlari, yil mavsumlari, tashqgi muhit omillari, tug‘im soni,
egiz tug‘ishlar soni, fiziologik holati, sog‘ish usuli va boshqa
omillar ta’sir ko'rsatadi.

Tadqigotlar davomida turli zotdagi echkilar sutining kimyoviy
tarkibi ular laktatsiyasining eng yuqori sut sog‘imiga ega bo‘lgan
ikkinchi oyida laboratoriya sharoitida o‘rganildi. Olingan natijalar
quyidagi 3-jadvalda keltirilgan.

3-jadval ma’lumotlari shuni ko‘rsatadiki, echkilar sutining
kimyoviy tarkibi bo‘yicha guruhlararo farq aniglangan. Echki suti
tarkibidagi yog'i biologik jihatdan energiya manbai hisoblanadi.
Sut yog'ining o'ziga xos tuzilishga ega bo'lishi, uning tez hazm
bo‘lishini ta’minlaydi. Shuningdek, sut mahsulotlari ishlab
chigarishda texnologik xususiyatlariga ta’sir ko‘rsatadi. Olingan
natijalar yuqori yog‘ligdagi sut sof zotli Mursia-Granada zotli
echkilardan olingan bo'lib, 4,8% ni tashkil gilgan. Ushbu zot
ko‘rsatkichlari sof zotli mahalliy echkilar ko‘rsatkichidan 0,3%
hamda duragay echkilardan 0,1% yuqori bo‘lganligi aniglandi.
Sut ogsili tarkibi jihatdan gqoramol sutidan farq qiladi va uning
tarkibidagi kazein sutning ivishi va pishloq tayyorlashda muhim
ahamiyatga ega. Sut tarkibidagi ogsil migdori bo'yicha ham sof
zotli Mursia-Granada zotli echkilar ustunlik gilib, mahalliy echkilar
ko‘rsatkichidan 0,2%, duragay echkilar ko‘rsatkichidan esa 0,1%
ustun bo‘lgan.

Sut tarkibidagi quruq modda suv chiqgarib tashlangandan
keyin goladigan ogsil, yog', laktoza, mineral moddalar va boshga
qurug moddalar hisoblanadi. U sutning umumiy ozugaviyligi

2-jadval
Tajribadagi echkilarning laktatsiya davrlari bo‘yicha o‘rtacha kunlik sut sog‘imi, kg/bosh !
Guruhlar
Laktatsiya Nazorat I tajriba II tajriba I,
davrlari (3Mabhalliy x Y Mahalliy) (3Mursia-Granada x Y Mursia-Granada) (3Mursia-Granada x @ Mahalliy)
M+m S, % M+m S, % M+m S, %
1-oy 1,25+0,03 9,8 3,10+0,09™" 8,8 2,15+0,05™ 7,3
2-oy (cho‘qqi) 1,50+0,05 10,4 3,75+0,06™" 5,5 2,60+0,07" 8,1
3-oy 1,30+0,04 10,2 3,40+0,11" 10,1 2,35+0,06™" 8,8
4-oy 1,10+0,04 12,8 3,00+0,04™ 4,5 2,05+0,07" 10,6
5-oy 0,90+0,3 11,7 2,50+0,05™ 6,2 1,70+0,05™" 10,3
6-0y 0,75+0,29 11,6 2,10+0,05™ 7,4 1,40£0,05" 11,6
7-oy 0,53+0,16 9,1 1,75+0,04™ 6,7 1,22+0,05™ 13,2
Jami 220 588 404
Izoh: *P>0,95; ***P>0,999
3-jadval
Tajribadagi echkilar sutining kimyoviy tarkibi
Guruhlar
Ko‘rsatkichlar Nazorat ; ; I tajriba ; ; II tajriba F, ;
(3Mahalliy x YMabhalliy) | (S Mursia-Granada x Y Mursia-Granada) (ZMursia-Granada x Y Mahalliy)
M=m S, % M+m S, % M=+m S, %
Yog*‘,% 4,5+0,12 8,4 4,8+0,10 6,2 4,7+0,13 8,2
0Ogsil,% 3,6+0,06 5,7 3,8+0,03 ** 7,8 3,7+0,10 8,3
Quruq modda,% 13,2+0,41 9,3 13,8+0,14 3,0 13,6+0,17 3,7
Laktoza,% 4,5+0,12 8,2 4,6+0,09 6,0 4,7+0,09 5,7
Mineral moddalar,% 0,85+0,02 5,8 0,88+0,01 3,6 0,86+0,02 5,5

Izoh: **P>0,99
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va texnologik giymatini majmuaviy baholashga imkon beradi.
Qurug modda bo'yicha olingan ma’lumotlar bo‘yicha ham sof
zotli Mursia-Granada zotli echkilar ustunlikka ega bo‘lib nazorat
guruhidan 0,6%, Il tajriba guruhidan 0,2% yuqori natijalarni
gayd etgan. Uning yuqori bo'lishi sutning ozugaviyligi va gayta
ishlangan mahsulotning yuqori bo‘lishini ta’minlaydi. Agar sut
tarkibida uning migdori kam bo‘lsa aksincha holat kuzatiladi.

Sut tarkibidagi laktoza asosiy uglevod ko‘rsatkichi hisoblanib,
osmotik bosim, suv harakati va ta'mning shakllanishida muhim
ahamiyatga ega. Shuningdek, u nisbatan kam o‘zgaruvchi
tarkibiy gism hisoblanib bargaror migdorda saqlanadi. Tadqiqot
natijalarida laktoza ko‘rsatkichi sof zotli Mursia-Granada zotli
echkilarda oraliq migdorni (4,6%) qayd qilib, nazorat guruhidan
0,1% yugqori, 1l tajriba guruhidan 0,1% past giymatni tashkil
qilgan.

Sut tarkibida asosan Ca, P, K, Mg va Na kabi mikroelementlar
bo'lib, turli hayotiy jarayonlarni boshqarishda ishtirok etadi.
Echkilar suti tarkibidagi mineral moddalar migdori bo‘yicha eng
yuqori ko‘rsatkich | tajriba guruhida kuzatilib, nazorat guruhidan
0,03%, Il tajriba guruhidan 0,02% ustunlikka erishgan.

XULOSA

Sof zotli Mursia-Granada echkilari sutining biologik va
texnologik giymati nugtayi nazaridan magbul sut hisoblanib,
tarkibining barcha ko‘rsatkichlari nazorat va Il tajriba guruhlariga
nisbatan yuqori biologik giymatga ega ekanligi aniglandi. Ushbu
zotli echkilar suti ham energetik ham qayta ishlash bo‘yicha ijobiy
xususiyatlarga ega ekanligini ko‘rsatdi. Mahalliy echkilar sutining
kimyoviy tarkibini biologik va boshqga xususiyatlarini yaxshilashda
Mursia-Granada echkilaridan foydalanish ahamiyatli ekanligini
tasdiglaydi.
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Annotatsiya. Uch xil xo jalikda (bittasi monokultura, ikkitasi polikultura tizimida) 2023-2025-yillarda bogilgan 3-5 yoshli
oq amur (Ctenopharyngodon idella Valenciennes, 1844)ning 540 boshi (270 urg ‘ochi, 270 erkak) morfometrik va reproduktiv-
biologik ko ‘rsatkichlari o ‘rganildi. Xo ‘jaliklar o ‘rtasida tana o ‘Ichamlari bo ‘yicha statistik ishonchli farq aniglanmadi
(p>0,05), birog gonadosomatik indeks (GSI) barcha uchta xo jalik o ‘rtasida keskin farglandi (Uelch ANOVA, F=838,15;
p<0,001; Games-Howell post-hoc bo ‘yicha uchalasi ham o ‘zaro fargli). GSI>12% mezoniga muvofiqlik xo ‘jalik bilan mutlag
bog ‘liglik ko ‘rsatdi (100%, 0% va 100%; y*=226,0, p<0,001). Shuningdek, GSI mezoni asosida tanlangan urg ‘ochilar guruhi
an’anaviy (tanlovsiz) nazorat guruhiga nisbatan barcha reproduktiv ko ‘rsatkichlar bo ‘yicha ishonchli yuqori natija ko ‘rsatdi.
nisbiy urug ‘dorlik (141,4 va 111,8 ming dona/kg, p=0,023), urug ‘lanish darajasi (86,6% va 78,0%, p<0,001), lichinka chigishi
(80,5% va 74,1%, p<0,001) hamda faol oziglanishga omon qolish (75,7% va 65,0%;, p<0,001). Natijalar GSI asosidagi tanlov
mezonining amaliy samaradorligini eksperimental tasdiglaydi hamda uni yugori mahsuldor ota-ona to ‘dasini shakllantirishning

ilmiy asoslangan usuli sifatida tavsiya etadi.

Kalit so‘zlar: oq amur, Ctenopharyngodon idella, ota-ona to ‘dasi, gonadosomatik indeks, serpushtlik, hovuz baliqchiligi,

Uelch ANOVA, tanlov samaradorligi.

Annomayusn. HUsyuenvi mopgomempuieckue u penpooyKkmuero-ouoiocuveckue nokazameiu 6enoeo amypa
(Ctenopharyngodon idella Valenciennes, 1844) 6 6éospacme 3-5 nem (n=540; 270 camox, 270 camyos), svipawennozo ¢ 2023-
2025 2e. 8 mpéx xo351icmeax (00HO — MOHOKYIbIMYPA, 08a — NOTUKYIbMYPa). [locmogepHbix paznuduil no pazmepam meia He
soisasiero (p>0,05), oonako eonadocomamuyeckuti unoexc (GSI) docmosepro paziuuancs medxicoy 6cemu mpems XoO3sUcmeamu
(ANOVA Vanua, F=838,15; p<0,001, post-hoc Games-Howell). Coomsemcmeue kpumepuio GSI>12% nokazano abconommyio
6436 ¢ xossicmeom (100%, 0% u 100%; y*=226,0, p<0,001). [ 1asuvlii pe3yiomam: epynna camox, OmoOpaHHbIX no Kpumepuio
GSI, 0ocmosepro npeszouiia mpaouyuoHHyIo (HeoOmoOPAHHYI0) KOHMPOILHYIO SPYRNY NO BCeM PENPOOYKMUSHbIM NOKA3ANme-
JAM — omHocumenvHou niodogumocmu (141,4 npomus 111,8 moic. uxkpunox/ke; p=0,023), cmenenu onnodomeoperus (86,6%
npomus 78,0%, p<0,001), svixnesa muuunox (80,5% npomues 74,1%, p<0,001) u svisicueaemocmu 00 akmusHO20 NUMAHUSL
(75,7% npomus 65,0%; p<0,001). Pezyiomamul sKkcnepumenmanibHo noOOmeepicoarom npakmuyeckyro 3p@dekmusHocms om-
oopa no GSI kax Hayuno 060CHOBAHHO20 MEMOOA POPMUPOBAHUS BLLICOKONPOOYKMUBHO20 MAMOYHO20 CMAOd.

Knrouesvie cnosa: denviii amyp, Ctenopharyngodon idella, mamounoe cmado, 2onadocomamuueckuil uHOeKc, ni00068UmoCHib,
npyoosoe pvi606odcmeo, ANOVA Yanua, spghexkmusnocms omobopa.
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Abstract. Morphometric and reproductive-biological traits of grass carp (Ctenopharyngodon idella Valenciennes, 1844)
aged 3-5 years (n=540; 270 females, 270 males) reared in 2023-2025 at three farms (one monoculture, two polyculture) were
studied. No significant differences in body size were found among farms (p>0.05), whereas gonadosomatic index (GSI) differed
significantly among all three farms (Welch ANOVA, F=838.15; p<0.001; Games-Howell post-hoc). Compliance with the
GSI=12% criterion showed an absolute association with farm (100%, 0% and 100%, y*=226.0; p<0.001). Most importantly,
females selected by the GSI criterion significantly outperformed a traditional unselected control group on every reproductive
measure —relative fecundity (141.4 vs 111.8 thousand eggs/kg; p=0.023), fertilization rate (86.6% vs 78.0%; p<0.001), hatching
rate (80.5% vs 74.1%; p<0.001), and survival to active feeding (75.7% vs 65.0%, p<0.001). These findings experimentally
validate the practical effectiveness of GSI-based selection as a scientifically grounded method for forming a high-productivity

broodstock.

Keywords: grass carp, Ctenopharyngodon idella, broodstock, gonadosomatic index, fecundity, pond aquaculture, Welch

ANOVA, selection efficacy.

KIRISH

Oq amur (Ctenopharyngodon idella Valenciennes, 1844)
Yevroosiyo hovuz baligchiligida keng targalgan, igtisodiy
ahamiyatga ega polikultura obyektlaridan biri bo‘lib, suv va
girg‘oq o'simliklarini samarali o'zlashtirish qobiliyati tufayli suv
havzalari melioratsiyasida va umumiy balig mahsuldorligini
oshirishda muhim ofrin tutadi [6]. Mahalliy tadgiqotlarda ham
hovuz ekotizimining mavsumiy o‘zgarishi oq amur mahsuldorligiga
bevosita ta’sir ko‘rsatishi gayd etilgan [5]. Akvakultura sohasini
rivojlantirish, ichki bozorni sifatli baliq mahsulotlari bilan ta'minlash
va eksport salohiyatini oshirish respublikamizda ustuvor
vazifalardan biri sifatida belgilangan [1].

Ushbu vazifani amalga oshirishning zaruriy sharti — yuqori
sifatli, biologik jihatdan to'liq shakllangan ota-ona to‘dasiga
ega bo'lishdir, chunki reproduktiv jihatdan sog‘lom ishlab
chigaruvchilar sun’iy urchitish samaradorligini belgilaydi [9].
Gonadalarning gistologik va gistokimyoviy tadgigotlari shuni
ko‘rsatadiki, gonadosomatik indeks (GSI) tuxumdonlarning
rivojlanish bosgichi va pishish darajasini tana o‘lchamlariga
garaganda ancha aniqroq aks ettiradi [7, 8]. Shunga o‘xshash
fiziologik ko‘rsatkichlar, aynigsa iglim va bogish sharoitlari farq
giladigan mintaqalarda, jinsiy yetuklik darajasini baholashning
ishonchli vositasi sifatida tobora ko‘prog qo‘llanilmogda [4].

Shunga garamay, amaliyotda ota-ona to‘dasi ko'pincha fagat
tashgi morfometrik ko‘rsatkichlar (vazn, uzunlik, yosh) asosida
tanlanadi, bu esa reproduktiv sifatni to‘liq aks ettirmasligi mumkin.

Gonadosomatik indeks (GSI) kabi biologik ko‘rsatkichlarning
tanlov mezoni sifatidagi amaliy samaradorligi — ya’'ni shunday
tanlangan urg‘ochilarning hagigatan ham yuqori urug‘lanish,
lichinka chigishi va omon qolish ko'rsatkichlarini ta’'minlashi —
nazorat guruhi bilan solishtirilgan eksperimental tadgigotlarda
hali yetarlicha isbotlanmagan [9].

Tadgiqgotning magsadi — hovuz sharoitida bogilayotgan
oq amur balig‘ining tana o‘lchamlari va reproduktiv-biologik
ko‘rsatkichlarini turli xofjaliklar kesimida statistik taggoslash
hamda GSI mezoni asosida tanlangan urg‘ochilar guruhining
reproduktiv samaradorligini an’anaviy (tanlovsiz) nazorat guruhi
bilan eksperimental solishtirish orqgali yuqori mahsuldor ota-
ona to'dasini shakllantirishning ilmiy-biologik asoslarini ishlab
chigishdan iborat.

MATERIALLAR VA USLUBLAR

Tadqiqotlar Toshkent viloyati hududidagi uchta baligchilik
xo'jaligida olib borildi. Tadgigot uchun “KHORROT FISH HOUSE”
(monokultura tizimi), “ZAFAR ASADBEK BALIG'” va “IMKON
BALIQ FAYZ” (ikkalasi ham polikultura tizimi) hovuzlarida
2023-2025-yillar davomida bogilgan 3-5 yoshli oq amur
(Ctenopharyngodon idella) jami 540 bosh individi (270 urg‘ochi,
270 erkak; har bir xofjalik x yil x yosh x jins guruhida 10 boshdan)
tanlab olindi.

Morfometrik o‘lchovlar. Har bir baligning tana vazni (Q, g),
umumiy uzunligi (L, sm) va zoologik uzunligi (I, sm, dum ganotisiz)

olchov taxtasida umumiy gabul gilingan ixtiologik uslublar asosida
aniglandi [2]. Fulton ko‘rsatkichi (K) K=Qx100/* formulasi bo‘yicha
hisoblandi.

Reproduktiv-biologik ko‘rsatkichlar. Nazorat magsadida
so'yilgan (gonada olingan) urg‘ochilarda gonadosomatik indeks
(GSI) GSI(%)=(gonada massasi/tana vazni)x100 formulasi
bo'yicha hisoblandi (jami n=226: KHORROT-90, ZAFAR-88,
IMKON-48; golgan urg‘ochilarda gonada urchitish sinoviga jalb
qilinganligi sababli olinmadi). Gonadalarning rivojlanish bosqichi
Nikolskiy shkalasi bo‘yicha aniglandi [3] (barcha namunalarda
I1I-V bosgich gayd etildi).

Urchitish sinovi va tanlov mezonining eksperimental tekshiruvi.
GSI212% mezoniga javob bergan va boshga morfobiologik
ko‘rsatkichlari bo‘yicha tanlangan jami 34 bosh urg‘ochi
(2023-2025-yillar davomida, asosan IMKON BALIQ FAYZ
xo'jaligida) tanlov guruhini tashkil etdi. Tanlov mezonining amaliy
samaradorligini to‘g‘ridan-to‘g‘ri tekshirish magsadida 2025-yilda
IMKON BALIQ FAYZ xo'jaligida go'shimcha ravishda an’anaviy,
tanlovsiz usulda tanlangan nazorat guruhi (n=10) tashkil etildi.

Har ikkala guruh bir xil ikki bosgichli atsetonlangan gipofizar
in'eksiya (0,4+4,0 mg/kg) protokoli yordamida sun’iy urchitish
sinovidan o'tkazildi [9]; har bir urg‘ochi uchun ishchi (amalda
olingan) urug‘dorlik, nisbiy urug‘dorlik, urug‘lanish darajasi,
lichinka chiqishi va faol oziglanishga o‘tish (omon qgolish) foizlari
qayd etildi. Nazorat guruhi bilan to‘g‘ridan-to‘g'ri giyoslash uchun
tanlov guruhining 2025-yilda IMKON BALIQ FAYZ xofjaligida
urchitilgan urg‘ochilari (n=11) olindi; bu ikki guruh (tanlangan, n=11
va nazorat, n=10) natijalari bir xil sharoitda solishtirildi.

Statistik tahlil. Ma’lumotlar Python (SciPy, statsmodels,
Pingouin kutubxonalari) dasturiy vositasida qayta ishlandi.
Guruhlar orasidagi fargni aniglash uchun bir omilli dispersion
tahlil (ANOVA) go'llanildi, dispersiyalar bir xilligi Levene testi bilan
oldindan tekshirildi; dispersiyalar notekis tagsimlangan holatlarda
(GSl ko'rsatkichi uchun, Levene p<0,001) standart ANOVA orniga
Uelch ANOVA va Tukey HSD o'rniga Games-Howell post-hoc
testi qo'llanildi. Kategorik ko‘rsatkich (GSI mezoniga moslik)
bo‘yicha xofjaliklar orasidagi bog'liglik xi-kvadrat (x?) testi bilan
baholandi. Tanlangan va nazorat guruhlari reproduktiv natijalarini
solishtirish uchun Uelch tuzatishli mustaqil namunalar t-testi
qo'llanildi. Migdoriy ko‘rsatkichlar orasidagi o‘zaro bog'liglik Pirson
korrelyatsiya koeffitsienti (r) orgali aniglandi. Barcha hollarda
statistik ishonchlilik darajasi p<0,05 gabul qilindi.

NATIJALAR VA MUNOZARA

Urg‘ochi individlarning morfometrik va GSI ko‘rsatkichlari
bo‘yicha tavsifiy statistika 1-jadvalda keltirilgan.

1-jadval ma’lumotlaridan ko‘rinadiki, uchala xo‘jalikda ham
urg‘ochi oq amurlarning tana vazni, umumiy va zoologik uzunligi
hamda Fulton ko‘rsatkichi bo‘yicha statistik ishonchli farq
aniglanmadi (p>0,05 barcha holatlarda) — ya’ni uch yil (2023—
2025) va uch yosh guruhini (3-5 yosh) gamragan katta hajmdagi
namunada ham baliglar morfometrik jihatdan giyoslanadigan
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Oq amur urg‘ochilarining morfometrik va GSI ko‘rsatkichlari (M£SD), xo‘jaliklar bo‘yicha el
Korsatkich KHORROT FISH ZAFAR ASADBEK IMKON BALIQ F p
HOUSE (n=90) BALIG*I (n=90) FAYZ (n=90)

Tana vazni, g 3105,8+681,1 3219,0£744,9 3337,7£703,5 2,40 0,093
Umumiy uzunlik (TL), sm 69,97+5,90 70,80+5,85 71,19+5,92 1,01 0,364
Zoologik uzunlik (1), sm 60,07+4,82 60,65+4,64 61,34+4,69 1,64 0,196
Fulton ko‘rsatkichi (K) 1,41+0,10 1,42+0,09 1,43+0,10 0,54 0,582
GSI, % (n=90/88/48)" 13,434£0,55 b 10,24+0,55 ¢ 14,31£1,20 a 838,152 <0,001

Izoh: ' GSI faqat so'yilgan (gonada olingan) urg‘ochilarda o‘lchandi. ? Dispersiyalar notekis bo‘lgani sabab (Levene p<0,001)
Uelch ANOVA qo'llanildi (df1=2; df2=105,17). Qatorda turli harf (a, b, c) bilan belgilangan qiymatlar orasida Games-Howell post-hoc

testi bo'yicha statistik ishonchli farq mavjud (p<0,05); bir xil harf —

guruhlarni tashkil etishi tasdiglandi.

Shu bilan birga, reproduktiv sifatni bevosita aks ettiruvchi GSI
ko‘rsatkichi barcha uchta xojalik o'rtasida yuqori darajada statistik
ishonchli farglandi (Uelch ANOVA, F=838,15; p<0,001; 1-rasm,
A panel). Games-Howell post-hoc testi uchala xo‘jalikning ham
bir-biridan statistik ishonchli farq qilishini ko‘rsatdi: “lIMKON BALIQ
FAYZ" (14,31%) — “KHORROT FISH HOUSE” (13,43%) dan
yugori (diff=0,88; p<0,001), bu ikkalasi esa “ZAFAR ASADBEK
BALIG‘1” (10,24%) dan sezilarli yugori bo‘ldi (ikkala holatda ham
p<0,001). Ya'ni xojaliklar orasida uch pog‘onali aniq gradient
mavjud.

Digqatga sazovor jihat shundaki, “IMKON BALIQ FAYZ”
va “ZAFAR ASADBEK BALIG'I” xofjaliklarining ikkalasi ham
polikultura tizimida ishlaydi, biroq ularning GSI ko‘rsatkichlari
tubdan farq qiladi — bu holat kuzatilgan fargni faqat parvarish
tizimi (mono-/polikultura) turi bilan izohlab bo‘lmasligini, balki
xo'jalikka xos oziglantirish sifati va parvarish amaliyoti hal qiluvchi
rol o‘ynashini yana bir bor tasdiglaydi.

2-jadval va 1-rasm (B panel) natijalari GSI mezoniga
muvofiglikning xo'jalik bilan deyarli mutlaq bog'ligligini ko‘rsatadi:
“KHORROT FISH HOUSE” va “IMKON BALIQ FAYZ” xofjaliklarida
o‘lchangan urg‘ochilarning barchasi (100%) mezonga javob
bergan holda, “ZAFAR ASADBEK BALIG'I” xo'jaligida birorta
ham urg‘ochi 12% chegarasiga yetmadi. Bu natija amaliy jihatdan
muhim xulosaga olib keladi: ota-ona to‘dasini shakllantirishda GSI
kabi obyektiv laboratoriya ko‘rsatkichidan foydalanish xojaliklar
o‘rtasidagi sifat farqini aniq va ishonchli tarzda ajratib beradi.

Erkaklarda ham shunga o‘xshash, ammo kuchsizroq
ifodalangan gonuniyat kuzatildi: GSI “IMKON BALIQ FAYZ”

A. Gonadosomatik indeks (GSI)

%

GSl,

KHORROT
FISH HOUSE

ZAFAR ASADBEK IMKON BALIQ
BALIG'I FAYZ

farq ishonchli emas.

xojaligida (4,42+0,91%) boshqa ikki xo‘jalikka (4,04+0,82% va
4,01£0,90%) nisbatan statistik ishonchli yuqori bo‘ldi (Games-
Howell, mos ravishda p=0,010 va p=0,009), “KHORROT” va
“ZAFAR” esa o'zaro farq gilmadi (p=0,979) — bu urg‘ochilarda
kuzatilgan xofjalik ta’sirining ikkala jinsda ham namoyon bo'lishini
tasdiglaydi.

Urchitish sinovidan o‘tgan urg‘ochilar (n=44) bo‘yicha

2-jadval.

GSI212% mezoniga muvofiqglik tagsimoti xo‘jaliklar
bo‘yicha

Xo‘ialik Mos Mos emas Jami Mos ulush,
J (GSIZ12%) | (GSI<12%) %
KHORROT
FISH HOUSE = v = UELD
ZAFAR
ASADBEK 0 88 88 0,0
BALIG‘I
IMKON BALIQ
FAYZ 48 0 48 100,0

X?=226,0; erkinlik darajasi=2; p<0,001

korrelyatsion tahlil shuni ko‘rsatdiki, tana vazni absolyut
urug‘dorlik bilan ham (r=0,087; p=0,574), ishchi urug‘dorlik bilan
ham (r=0,064; p=0,682) statistik ishonchli bog'liglik ko‘rsatmadi
— ya’ni tana vazni ikra hosildorligining ishonchli bashoratchisi
bo‘la olmaydi. Shu bilan birga, nisbiy urug‘dorlik bilan urug‘lanish
darajasi orasida statistik ishonchli musbat korrelyatsiya aniglandi
(r=0,381; p=0,011), bu esa yuqori nisbiy urug‘dorlikka ega
urg‘ochilarning ikralari ham nisbatan yaxshiroq urug‘lanish

B. Urchitishga yaroqlilik mezoni

100% 100%
(n=90) (n=48)

100 A
®
=
]
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v
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F 40+
o~
—
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20+

0%
(n=88)
0 In T
KHORROT ZAFAR ASADBEK IMKON BALIQ
FISH HOUSE BALIG FAYZ

1-rasm. A — oq amur urg‘ochilarining GSI ko‘rsatkichi xo‘jaliklar bo‘yicha (MSEM; turli harflar - Games-Howell testi
bo‘yicha ishonchli farq, p<0,05); B — GSI212% mezoniga mos urg‘ochilar ulushi.
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A. Nisbiy urug‘dorlik
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p=0,023 *

=
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Nisbiy urug'dorlik, ming dona/kg
n b=
o a

25 1

Nazorat .
(an'anaviy, tanlovsiz)

Tanlangan
(G5l mezoni bo'yicha)

B. Urug’lanish, chigish va omon qolish

p=0,001 *+=
0=0,001 ##=

p=0,001 +=+

80

60 -

%

40 -

20

Lichinka
chigishi

Faol oziglanishga
omen qolish

Urug‘lanish
darajasi

2-rasm. Tanlangan va nazorat guruhlari reproduktiv ko‘rsatkichlarining solishtiruvi: A — nisbiy urug‘dorlik;
B - urug‘lanish darajasi, lichinka chiqishi va faol oziglanishga omon qolish foizlari (M*SEM).

gobiliyatiga ega ekanligidan dalolat beradi. Ushbu natijalar tana
o‘lchamlariga emas, balki biologik-fiziologik ko‘rsatkichlarga
asoslangan tanlov mezonlarining zarurligini yana bir bor asoslaydi.
Tanlov mezonining amaliy samaradorligini eksperimental
tekshirish. Ushbu tadgiqotning markaziy natijasi — GSI mezoni
asosida tanlangan urg‘ochilar guruhi (n=11) bilan an’anaviy,
tanlovsiz usulda shakllantiriigan nazorat guruhi (n=10) o‘rtasidagi
to‘g‘ridan-to‘g'ri tagqoslashdir (IMKON BALIQ FAYZ xo'jaligi,
2025-yil, bir xil urchitish protokoli). Natijalar 3-jadval va 2-rasmda
keltirilgan.
3-jadval.
Tanlangan va nazorat guruhlari reproduktiv
ko‘rsatkichlarining solishtiruvi
(IMKON BALIQ FAYZ, 2025-yil)

4 q Tanlangan | Nazorat

Ko‘rsatkich (n=11) (n=10) t p

Nisbiy urug'dorlik, | 14, 4,758 | 11182086 | 248 | 0,023
ming dona/kg
L Vil 86,6+1,5 | 78,019 | 11,73 | <0,001
arajasi, %
Lichinka chiqishi, % | 80,5+1,8 74,1+1,5 8,92 | <0,001
Faol oziqlanishga | 75 7,1 5 | 650101 | 1344 | <0,001
omon qolish, %

Izoh: barcha ko'rsatkichlar uchun Uelch tuzatishli mustaqil
namunalar t-testi qo‘llanildi.

Natijalar bir xil sharoitda (bir xil xojalik, yil, urchitish protokoli
va suv harorati) o‘tkazilgan ushbu tajribada GSI mezoni asosida
tanlangan guruhning barcha reproduktiv ko‘rsatkichlari bo‘yicha
nazorat guruhidan statistik ishonchli ustunligini ko‘rsatdi: nisbiy
urug‘dorlik 26,5% ga (p=0,023), urug‘lanish darajasi 8,6 foiz
punktga (p<0,001), lichinka chigishi 6,4 foiz punktga (p<0,001)

va faol oziglanishga omon qolish 10,7 foiz punktga (p<0,001)
yuqori bo‘ldi. Bunday keskin va barqaror farq (barcha to‘rtta
ko‘rsatkichda ham) tasodifiy emasligini va GSI asosidagi tanlov
mezonining amaliy jihatdan samarali ekanligini ko‘rsatadi. Bu
natija aynigsa gimmatli, chunki u nafaqat tavsifiy (morfometrik)
taqqoslash, balki bevosita nazorat guruhli eksperimental
dizaynga asoslangan — bu esa sabab-natija bog'ligligini
aniglashning ancha ishonchli usulidir.

XULOSA

O‘tkazilgan tadgiqot natijalari asosida quyidagi xulosalarga
kelindi:

1. 2023-2025-yillar davomida uchta xo‘jalikda bogilgan 540
bosh oq amur namunasida tana o‘ichamlari bo‘yicha xojaliklar
orasida statistik farq aniglanmadi (p>0,05), biroq GSI ko‘rsatkichi
barcha uchta xo‘jalik o‘rtasida uch pog‘onali aniq gradient bilan
farglandi (Uelch ANOVA, p<0,001).

2. GSI212% mezoniga muvofiglik xo‘jalik bilan deyarli mutlag
bog'liglikka ega (x?=226,0; p<0,001), bu ko‘rsatkichni ota-ona
to'dasini obyektiv baholash uchun ishonchli skrining mezoni
sifatida qo‘llash mumkinligini tasdiglaydi.

3. Tana vazni urug‘dorlikning ishonchli bashoratchisi emasligi
aniglandi (r=0,06-0,09; p>0,5), bu esa tanlovda fagat morfometrik
ko‘rsatkichlarga tayanish yetarli emasligini ko‘rsatadi.

4. Tadgiqotning asosiy natijasi — nazorat guruhli eksperimental
sinovda GSI mezoni asosida tanlangan urg‘ochilar guruhi nisbiy
urug‘dorlik (p=0,023), urug‘lanish darajasi, lichinka chigishi va
omon golish (p<0,001) ko‘rsatkichlari bo‘yicha an’anaviy tanlovsiz
guruhdan ishonchli darajada ustun ekanligi tasdiglandi.

5. Amaliy tavsiya sifatida ota-ona to‘'dasini shakllantirishda
GSI212% mezoniga asoslangan laboratoriya nazoratini joriy etish
hamda bu usulni boshqa xo'jaliklarda ham nazorat guruhli sinovlar
bilan tasdiglashni davom ettirish tavsiya etiladi.

UniChem.2025.134.8.20629
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Annotatsiya. Ushbu magolada ipak qurtining turli zot, liniya va ularning oilalararo duragay kombinatsiyalarida qurtlarning
hayotchanlik dinamikasi, kar pilla ulushi tahlil natijalari ilmiy jihatdan atroflicha tahlil qilingan. Tadgiqotlar natijasida
nozematoz va yadro poliedrozi kabi o ‘ta xavfli kasallik qo ‘zg ‘atuvchilarining barcha namunalarda umuman uchramagani
(0%) tasdiqlandi. Liniya 31 guruhiga kiruvchi duragaylarda va ayrim retsiprok kombinatsiyalarda (13x57, 30x46, 314x191,
165x74, 5x155) sog ‘lom tuxum qo ‘ymalar ulushi 100 % lik mutlaq natijani ko ‘rsatdi. Olingan ma lumotlar ipakchilikda yugori
chidamlilikka ega genotiplarni saralab olish va urug ‘chilik zaxirasini shakllantirishda muhim amaliy va nazariy manba bo ‘lib
xizmat qiladi.

Kalit so“zlar: tut ipak qurti, zot, liniya, mikroskopik tahlil, nozematoz, yadro poliedrozi, bakterioz, sog ‘lom tuxum qo ‘yma,
geterozis.

Annomayusn. B cmamve npedcmasien KOMILEKCHbIIL HAYYHbILL AHATU3 OUHAMUKU JCUSHECNOCOOHOCIIU MYMOBO20 UIETKO-
npsoa u 001U OeheKMHbIX KOKOHOS Y PA3IUYHBIX NOPOO, TUHULL U UX MENCCeMEUHbIX eUOPUOHbIX Kombunayull. Mccrnedosanue
noomeepouno nornoe omcymemeue (0%) 6030youmeneii 0co60 onacHvix 3a001€6aHUll — MAKUX KAK HO3EMAMO3 U 30epHbllL
nonuadPo3 — 60 ecex obpasyax. ubpudsl, omuocswuecs k epynne aunuu 31, a makoce Hekomopovie peyunpoKHvie KOMOUHA-
yuu (13x57, 30x46, 314x191, 165x74, 5x155) npodemoncmpuposanu abcomomuuiii pesynomam. 100% 300po6bix epeHaxicHvlx
napmuii. [Tonyuennvle OanHble NPeoCmaesnsion cobol YeHHbLI NPAKMUYecKull U meopemuyeckuti pecypc ois omoopa 6blCoKo-
VCMOUUUBHIX 2EHOMUNOG U POPMUPOBAHUS NIEMEHHO20 (POHOA 8 UWETKOBOOCTEE.

Knrwouesnie cnosa: mymosulii wierkonpso, nopooa, TuHUs,, MUKPOCKORUYECKUL AHATU3, HO3eMAMO3, 0ePHbIIL NOTUIOPO3,
bakmepuos, 300P0BAs SPEHANCHASL NAPMUSL, 2eMEPO3UC.

Abstract. The article presents a comprehensive scientific analysis of the viability dynamics and the proportion of defective
cocoons across various silkworm breeds, lines, and their inter-family hybrid combinations. The study confirmed the complete
absence (0%) of pathogens causing highly dangerous diseases—such as nosemosis and nuclear polyhedrosis—in all samples.
Hybrids belonging to the Line 31 group, as well as certain reciprocal combinations (13x57, 30x46, 314x191, 165x74, 5x155),
demonstrated an absolute result: 100% healthy silkworm egg batches. The data obtained constitute a valuable practical and
theoretical resource for selecting highly resistant genotypes and establishing breeding stock in sericulture.

Keywords: silkworm, breed, line, microscopic analysis, nosemosis, nuclear polyhedrosis, bacteriosis, healthy silkworm
egg batch, heterosis.

KIRISH

Pillachilik sanoatining xomashyo bazasini mustahkamlash
va sifat ko‘rsatkichlarini xalqaro standartlar darajasiga yetkazish
to‘g‘ridan-to‘g'ri seleksiya va urug‘chilik ishlarining to‘g’ri yo‘lga
go‘yilganligiga bog'liq. Ipak qurti urug‘ining genetik salohiyati
uning hayotchanlik ko‘rsatkichlaridagina emas, balki ona kapalak-
larining kasalliklardan xoli ekanligida va tuxum qo‘ymalarining

fitosanitar holatida namoyon bo‘ladi. Shu sababli, seleksiya
jarayonida har bir zot va liniyaning mikroanaliz ko‘rsatkichlarini
chuqur o‘rganish, patogenlarga chidamli liniyalarni aniglash
hamda biologik bargaror duragaylarni yaratish dolzarb ilmiy va
amaliy vazifa hisoblanadi.

U.N. Nasirillayev va Sh.R. Umarov [1] ishlarida ipak qurti
duragaylarida geterozis hodisasining namoyon bo‘lishi va uning
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hayotchanlik darajasini oshirishdagi rolini baholash natijalari
berilgan. Ushbu manba tajribalaridagi duragay kombinatsiyalarda
(L-30, L-31, L-301 va L-300) kuzatilgan yuqgori hayotchanlik (94,4
%) natijalarini giyosiy tahlil gilishda qgo‘llanilgan. G.P. Lejenko va
U.T. Bekkamov [2] tomonidan tut ipak qurti liniyalarida pilla o‘rash
bosqichidagi yo‘qotishlar hamda kasallanish ko‘rsatkichlari tadqiq
etilgan. Tadgiqot ishlarida Asaka, Marxamat, O‘zbekiston zotlar-
idagi kar pilla va kasallik ulushini (1,1% - 2,1%) iimiy asoslagan.
G. Barchian va Z. Xiang [3] xalgaro tadqiqot ishida tut ipak qurti-
ning hayotchanlik ko‘rsatkichlari (X, Sx) hamda populyatsiyalararo
variatsiya koeffitsienti (Cv) bo'yicha tanlash samaradorligi tahlil
gilingan. Magolada keltirilgan matematik-statistik tahlil usullari
tadgigotimiz natijalarini (Cv = 0,8% - 6,6%) ishonchli baholashda
namuna bo‘ladi. X. Xu va hammualliflar [4] tomonidan 2024-yilda
O‘zbekiston va Xitoyning mahalliy ipak qurti genofondlari giyosiy
o‘rganilgan. Tadqiqotda O‘zbekistondan 15 ta mahalliy ipak qurti
shtammi, jumladan AGU, C13, C14, GE143, GUZAL, IPAKCHI3,
L51, L6m, MARGILAN, MG, SANIISH8, SANIISH30, SZEM4, UZ-
NIISH9 va YAQUB genotiplari tahlil gilingan. Mualliflar morfologik,
mahsuldorlik va reproduktiv belgilar bo‘yicha shtammlar o‘rtasida
sezilarli farglar mavjudligini ko‘rsatgan. O‘zbekiston sharoitida
olib borilgan yangi tadqiqotlardan birida B. Mirzaxodjayev va
hammualliflar [5] tomonidan beshta zot va beshta duragayning
turli oziglantirish sharoitlaridagi biologik va texnologik ko‘rsat-
kichlari o‘rganilgan. Tadgiqotda genotip va oziga turi o'rtasidagi
o‘zaro ta’sir statistik jihatdan baholangan. Mualliflar genotip ham,
oziglantirish sharoiti ham biologik ko‘rsatkichlarga sezilarli ta’sir
ko‘rsatishini gayd etgan.

Tuxum xorionidagi mikropilyar apparatining morfologik variat-
siyalarini Y. Kawaguchi va hammualliflar [6] SEM yordamida
o‘rgangan. Ular tashqi mikropilyar teshiklarining shakli besh xil
morfologik tipga ajralishini va ichki kanallar soni ham turlicha
bo'lishi mumkinligini aniglagan.

MATERIALLAR VA USLUBLAR

Tadqiqotlar Ipakchilik ilmiy-tadgigot institutining umumaabul
gilingan standart uslubiyatlari hamda biologik baholash
ko‘rsatkichlari asosida olib borildi. Tajribada Asaka, Marxamat
zotlari, Liniya 30, Liniya 31, Liniya 300, Liniya 301 oilalararo
duragay kombinatsiyalari o‘rganildi.

Qurtlarning hayotchanligi va variatsiya koeffitsienti aniglandi.
Mikroskopik tahlil (mikroanaliz) jarayonida har bir variantdan
tayyorlangan tuxum go‘ymalarining umumiy soni, Nosema
bombycis (nozematoz) sporalari, yadro poliedrozi (virusli kasallik)
kristallari, bakterial patogenlar ta’sirida nobud bo‘lgan hamda
qurib golgan (pusht) tuxum qo‘ymalar ulushi mikroskop ostida
(400x kattalashtirishda) tahlil gilindi.

NATIJALAR VA MUNOZARA

Tadgigot natijalariga ko‘ra, o‘rganilgan zot, liniya va
duragaylarda qurtlar hayotchanligi 90,0-94,4% oralig‘ida o‘zgardi
(1-jadval). Sof liniyalar orasida eng yuqori ko‘rsatkich O‘zbekiston
zotida (93,7+1,7%) va Liniya-30 da (93,5+0,7%) qayd etildi. Asaka
(90,4+2,2%) va Xitoy zoti (90,6+0,7%) eng past natija berdi.

Duragaylashning ijobiy ta’siri L-30 x L-31 va L-31 x L-30
kombinatsiyalarida yagqgol namoyon bo‘ldi. lIkkalasida ham
hayotchanlik 94,4% ni tashkil etib, ota-ona shakllarining
o‘rtacha ko'rsatkichidan (93,05%) yuqori bo‘ldi. Shu bilan birga,
o‘zgaruvchanlik koeffitsiyenti past (Cv = 1,9 va 2,8%) bo‘lgani bu
duragaylarning nafaqat hosildor, balki bir xil ekanini ko‘rsatadi.
L-301 x L-300 duragayida ham hayotchanlik ota-ona shakllarining
o'rtachasidan (93,0%) yuqori (94,240,5%), Cv esa eng past
(0,8%) bo'ldi.

Retsiprok kombinatsiyalarda ona shaklning ta’siri turlicha
ekani aniglandi. L-301 x L-300 (94,2%) va L-300 x L-301 (90,0%)
orasidagi farq 4,2 foiz punktni tashkil etdi va u ishonchli (t =
4,9). Bunda L-300 x L-301 duragayi ota-ona shakllaridan ham
ancha past (93,0% ga nisbatan -3,0 foiz punkt) bo'lib, gibrid
depressiyasi (moslashuvchanlik pasayishi) ehtimolini ko‘rsatadi.

Aksincha, L-30 x L-31 / L-31 x L-30 hamda L-27 x L-28 / L-28 x
L-27 juftliklarida to'g‘ri va teskari kombinatsiyalar orasidagi farq
ahamiyatsiz bo‘ldi.

1-jadval.
Zot, liniya va duragaylarda qurtlar hayotchanligi
Qurtlar Kar pilla
Zot, tizim va | hayot- o, | C, |ulushiyoki| &, | C
duragaylar | chanligi, | % | % kasallik % | %
X£S % X£S %

Asaka 90,4+2,2 | 3,9 | 43 2,140,1 0,21 95
Marxamat 932+34 | 5,9 | 6,3 1,1+0,3 0,6 | 54,5
O‘zbekiston | 93,7+1,7 | 2,9 | 3,1 1,2+0,4 0,7 | 583
Liniya-300 | 93,2+0,9 | 3,0 | 3,2 | 2,7+0,6 | 2,0 | 74,0
Liniya-301 92,841,2 | 3,8 | 4,1 1,840,3 1,1 | 61,1
Liniya-30 93,5+0,7 | 2,3 | 2,5 1,840,3 1,0 | 55,5
Liniya-31 92,6+1,9 | 6,1 | 6,6 1,240,3 0,8 | 66,7
L-30xL-31 | 944+1,0 | 1,8 | 1,9 | 2.8+0,2 | 0.4 | 14,3
L-31xL-30 | 944+1,5 | 2,6 | 2,8 | 2,3+0,6 1,0 | 43,5
L-300 x L-301 | 90,0+0,7 | 1,2 | 1,3 2,9+0,5 | 0,9 | 31,0
L-301 x L-300 | 94,2+0,5 | 0,8 | 0,8 3,5+0,8 1,3 | 37,1
L-27xL-28 | 934+1,0 | 1,8 | 1,9 | 24404 | 0,7 | 29,2
L-28xL-27 | 92,5¢0,6 | 1,0 | 1,1 2,140,3 0,5 | 23,8
Xitoy 90,6+0,7 | 1,2 | 1,3 3,0+0,9 1,6 | 53,3

Kar pilla ulushi (kasallik) ko‘rsatkichi bo‘yicha quyidagilar
yaxshiroq natija berdi: Marxamat (1,1+0,3%), O‘zbekiston va
Liniya-31 (1,2%). Duragaylarda bu ko‘rsatkich 2,1-3,5% ga teng
bo'lib, eng yugori giymat L-301 x L-300 da (3,5+0,8%) qayd etildi.
Demak, hayotchanlik bo‘yicha afzal duragaylar kar pilla ulushi
bo'yicha har doim ham yutmaydi, seleksiyada bu ikki belgini
birgalikda baholash zarur. Bu jihatdan L-30 x L-31 muvozanatli
variant sifatida ajralib turadi: yuqori hayotchanlik (94,4+1,0%)
va nisbatan bargaror kar pilla ulushi (2,8+0,2%; Cv = 14,3%).
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1-rasm. Qurtlar hayotchanligi, X*Sx, %.
% — eng yuqori ko‘rsatkich.
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2-rasm. Kar pilla ulushi (kasallik), X*Sx, %.
% — eng past ko‘rsatkich.
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Mikroskopik tahlil

2-jadval.

Kasallangan tuxum qo‘ymalari

| < ] °
Tayyorlan- S é: 5 § = E g i_.
Zot va gantuxum | 3| 5| F | E=| Z2| B Z
tizimlar | qo‘ymalar é %’ g :;,'n Sl 85|2%
nomi umumiy | S| & 3|25 E5| E5
soni, dona | 2 _g %‘ ;"é E”E E” =
S|Z| 52|82 | S
g o8| & &
Asaka 28 - -1 4 1 23 82,1
Marxamat 20 - - - 1 19 95,0
Liniya 30
4x115 15 - -] 2 - 13 86,7
115x4 20 - -] 2 1 17 85,0
26x95 19 - - 1 18 | 94,7
95x26 23 -l -1 2 1 20 86,9
13x57 18 - - - - 18 100
57x13 28 - -] - 1 27 96,4
Liniya 31
5x62 30 - -] - 1 29 96,6
62x5 27 - -] - 1 26 96,3
30x46 22 -0 - - - 22 100
46x30 32 - -] - 1 31 96,9
52x63 30 - -] - 1 29 96,7
63x52 33 - -] - 1 32 97,0
Liniya 300
41x240 23 - - - 1 22 95,6
240x41 26 - -] - 1 25 96,1
111x213 22 - -1 2 - 20 90,9
213x111 18 -l -16 - 12 66,7
191x314 24 - - - 1 23 95,8
314x191 16 - -] - - 16 100
Liniya 301
74x165 27 -1 -13 - 24 88,9
165x74 24 - -] - - 24 100
5x155 24 -0 - - - 24 100
155x5 28 - - - 1 27 96,4
149x171 25 - -] 4 - 21 84,0
171x149 27 - -] 1 1 25 92,6

Ipak qurti tuxum go‘ymalarining mikroskopik tahlili.
Mikroskopik tahlil jami 629 ta tuxum go‘ymasi bo‘yicha o‘tkazildi.
Ulardan 587 tasi (93,3%) sog'lom bo'lib chiqdi, 26 tasida (4,1%)
bakteriyal kasalliklar, 16 tasida (2,5%) esa qo‘ymalarning qurib
qgolishi kuzatildi. Nozematoz va yadro poliedrozi hech bir variantda
aniglanmadi, ya’ni kasallanish asosan bakteriyal kasalliklar bilan
bog'liq bo'ldi (2-jadval).

Zot va liniyalar kesimida sog‘lom go‘ymalarning eng yuqori
ulushi Liniya-31 duragaylarida qayd etildi (97,1%; 174 ta
go‘ymadan 169 tasi). Bu liniyaning barcha oltita duragayida
sog‘lom go‘ymalar ulushi 96,3—-100% oralig‘ida bo'lib, bakteriyal
kasallik uchramadi. Liniya-301 (93,5%), Liniya-30 (91,9%) va
Liniya-300 (91,5%) ortacha ko‘rsatkich berdi; bu liniyalarda
bakteriyal kasalliklar ulushi mos ravishda 5,2, 4,9 va 6,2% ni
tashkil etdi. Zotlardan Marxamatda sog‘lom go‘ymalar ulushi
95,0% bo'lgan bolsa, Asaka zotida eng past natija (82,1%) va
eng yuqori bakteriyal kasallik ulushi (14,3%) gayd etildi (3-rasm).

= Soglom Qurib qolgan EE Bakteriyal kasallik
e n EEEE En
80
*®
5 60
§
-
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82,1
E 40
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20

Asaka Marxamat L-3a 31 L'3.DD L-301

3-rasm. Zot va liniyalar bo‘yicha qo‘ymalar holati tarkibi, %.
XULOSA

Ipak qurti duragaylarida geterozis hodisasi sababli hayotchanlik
darajasi sof liniyalarga nisbatan yuqori bo'lishi tasdiglandi. Sanoat
usulida bogish uchun L-30 x L-31, L-31 x L-30 va L-301 x L-300
duragay kombinatsiyalari o‘zlarining yuqori hayotchanligi (94,2%
- 94,4%) va past variatsiya koeffitsientlari bilan eng istigbolli deb
topildi.

Mikroskopik tahlil natijalariga ko‘ra, tuxum go‘ymalarining
asosiy qismi (93,3%) sog‘lom bo‘ldi; nozematoz va yadro
poliedrozi aniglanmadi, kasallanish bakteriyal kasalliklar
hisobiga yuz berdi. Liniya-31 duragaylari eng yuqori va eng bir
xil ko‘rsatkichni (97,1%) berdi. Liniya-300 va Liniya-301 ning
ayrim retsiprok kombinatsiyalarida (213x111, 74x165, 149x171)
bakteriyal kasallik ulushi yuqori bo‘ldi; bu ona shaklning ta’siri
bilan bog'liq bo‘lishi mumkin. Namunalar 1 yillik xulosalar sifatida
baholandi va ularni tasdiglash uchun keyingi mavsum tajribalari
zarur hisoblanadi.
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UPPUTALUNA KAHATNTNMAPUOA YAKUHOUNAPHU TYTUB
KonyBy MHWWOOT KOHCTPYKLUUACU TABCUPUOA XOCUN
BYNAOUIAH MAXAITUA KAPLUMITUKNAPOA HAMNOP
NYKONMULUMHU XUCOBJALL YCYNHU

LLlonnésos LLlax3on A6aycamat yFnu, MycTakui TaakMkoT4m
Mppuraumsi Ba cyB Myammonapmu UIMUA-TaAKNKOT MHCTUTYTH
https://orcid.org/0009-0001-1741-1119

shoniyozovsh1995@gmail.com

YVT: 626.823

Annomayusn. Masxkyp Maxonaoa uppueayus KaHAmapuod YUKUHOUTAPHU MYMUO KOTy8UU NAHNICAPATU UHWOOM MAbLCUPUOA
xocun 6ynaouean Maxainui KapuiuIuKiapoa Hanop UyKOIUWUHY xucoonaw ycynu maxomuanawmupunean. Kamma @apeona
MA2UCTPA KAHATU MUCOTUOA YIMKASUTAH IKCNEPUMEHTNAN MAOKUKOMAAP ACOCUOd NAHHCAPA MUPUK KUDKUMUHUHS CUKUTUL
oapasicacuea 6021uxK X010a MAXAIU KAPWUTUK KOIDOUYUEHMUHU AHUKTO8YU APUM IMNUPUK UDOOa KeIMUpUO YUKApUieaH,
WYHUH20EK YUKUHOUIAD MYNIAHEAH 80 MYNIAHMA2AH X0NAMAAp y4yH Xucoonaw gpopmynaiapu uunad yukunear. CoHau euum
HAMUXNCARAPY IKCHEPUMEHI MABIYMOmAapU ouaan 4,7 ous xamonux 0oupacuoa mMoc Kenuuil aHUK1aHeaH.

Kanum cysnap: uppueayus kanainapu, nauxicapanu KOHCMpPYKYus, Maxauiull suOpasiuk Kapuunux, Hanop uyKoauuil,
MUPUK KUPKUM.

Annomayusn. B cmamue ycosepuieHcmeosana Memoouxa paciéma nomeps Hanopa 8 MECHHbIX 2UOPABTUYECKUX CONPOMUE-
JIEHUSX, BOSHUKAIOWUX NOO 6030€UCNBUEM PEUEMYAMO20 COOPYHCEHUA OISl 3A0EPHCAHUL MYCOPA 8 OPOCUTNENTbHBIX KAHANAX.
Ha ocHoge sxcnepumenmanbHuix ucciedo8anuil, npogeoénnuix Ha npumepe bonvuioeo @epeanckoeo MazucmpanbHo2o Kanad,
NONYUeHA NOTYIMNUPULECKAS 3A8UCUMOCHTb 015 ONpedeNeHUs KOIDDUYUEHMA MECIHO20 CONPOMUBTEHUS 6 3A8UCUMOCTIU O
CTeneHu cmecHeHUs HCU02o ceuenus peweémku. Kpome moeo, paspabomanst pacuémmuvie popmynst 015 CIyuaes HATUYUs U
OMCYMCMeUs, CKONIEHUs Mycopa Ha pewémre. Ycmanoeneno, 4umo pesynvmanvl YUCIEHHO20 PeteHus CO21ACYIOMEs ¢ IKC-
nepUMeHmMantbHolMU OAHHBIMU ¢ NOZPeWHOCmbIo 6 npedenax 4,7 %.

Kntoueswie cnosa: opocumenvhvie Kananwl, peuwtémuamas KOHCMPYKYus, MeCmHoe 2u0pasiuyeckoe conpomuenenue, no-
mepu HanNoOpa, Hugoe ceuexue.

Abstract. This article presents an improved method for calculating head losses in local hydraulic resistances caused by a
trash rack structure installed in irrigation canals. Based on experimental studies conducted on the Great Fergana Canal, a
semi-empirical relationship was derived to determine the local resistance coefficient as a function of the degree of flow-area
constriction by the rack. In addition, calculation formulas were developed for conditions with and without debris accumulation
on the rack. The numerical results were found to be in good agreement with the experimental data, with an error within 4.7%.

Keywords: irrigation canals, trash rack structure, local hydraulic resistance, head losses, flow cross-section.

KUPULL

Pecnybnukamusga cys xyxxanurm coxacuaa doviganaHmo ke-
nuHaéTtraH MMpuk Hacoc ctaHuumsanap, MNC Ba nMpmk maructpan
KaHannapHu WLWOHYNN WLLNALl XOoNaTUHU TabMUHMAW xamaa
ynapHu cyB OKMMKM BunaH xapakaTtnaHub KenyeuM Typrnu Xun
XucmnapgaH XyMost KMnuL Makcaauaa narxapa KoHCTPYKUMAN
rMOPOTEXHMKA MHLIOOTNAapuAaH KeHr doaanaHnbd kenmHmokaa
[4-6]. XKymnagaH vppurauus kaHannapuaa cyB okumun 6u-
naH xapakaTnaHyB4Yv TYpru YUMKUHAUNAPHU TyTWO KonyBuu
TMAPOTEXHMKA MHLLOOTK (COPOYAEPXUBAIOLLEE COOPYXEHMNE)
KeHr kynnanunagn. Cys okumu GunaH xapakatnaHye4u Typnu
YMKNHONNAPHU TYTUO KONYBYM MMAPOTEXHMKA MHLLIOOTY (KenHYa-
VK VHLLOOT ) 3MeMEHTMapUHWHT KOHCTPYKLMSICU Ba LIAKM Byinya
Kyn Typnapu maexyg. Ly 6unan 6up katopga rugpotexHukana
“nanxapa’ Ba “Typ” TywyHyanapu maexya. lNaHxapaga — ysy-
Hacw Ba KyHAanaHr aHu 6yvnab 6up-bupura 6ornaHraH cum €ku
nnaHkanap TywyHunagu. Typaa aca Typnu s4yerikanap xocwn
KMnyBYM nnaHkanap TywyHunagu. Cys xyxanurmga acocaH
naHxapa Lwaknuaarv VHLLoOTNap KEHr KynnaHunraHnmri cababnu
VIHLLIOOT 3nemeHTy cudpatiaa namkapa waknuaarm KOHCTPYKUmS
TOMOHWAAH LWAKNMaHaguraH maxannuin ruapaBnuk KapLunimk
XycycuaTnapuHu tagkuk kunamua [1-3]. M'mgpoTexHukaga
KynnaHunagurad naHxapa wwaknugarn KOHCTpyKumsanap kynaa
€Ku aBTOMaTVK paBuwga To3anaHub Typunaau. Wy 6unax 6up

Katopga naHxapanu KOHCTPyKUMSAnap CyB OKUMMW WyHanuiiura
HucbaTaH dpoHTan €ku kaHaanamp bypyak octuaa ypHaTunagm
[1,4,5].

MATEPWAI BA YCITYBIAP

TapkukoT 06bekTn cudbatuaa TaHnaHraH Katta ®aproHa
marucTpan KaHanuHuHr 8-6ynumu 2547+00 nuketaary UHLWOOT
KOHCTPYKUMSICUIa CYB OKMMUHUHT AUHAMWK TabCcupnapu aKcne-
pvMeHTan Tagkuk kunuHay (1-pacm).

JkcnepyMeHTan TagkUKoTnap HaTuxanapuaaH oiganaHraH
Xonga naHxapanu YMKMHAU TyTUO KONyBYM WMHLIOOTHUHI CYB
OKUMUWHVHT rMapaBnuk napameTpnapura TabCUpuHK, XXymnaaaH
Maxannuin KapLUMmk KoaduLumeHTnHN xucobnatl yCynmHm
TakomunnawTupamus. KaHanga ypHatunraH YMKMHAM TyTWO
KOMNYBYM MHLLOOTHUHT NaHxapanu KNCMK 2-pacMaa KypcaTunraH.

Macana moxusTuaaH kenmb YnkkaH xonaa CyB OKMMU TUPUK
KMPKUMUHVHT CUKMNULW Aapaxacura 6ofnuK xonga Maxannui
KapLumnuknapzaa Hanop NyKONULLNHU aHUKNanMmn3. VIHWOOTHUHE
naHxapa KOHCTpyKkuusicu guameTpu d=14 mm GynraH cunmnumk
apmatypagaH uwnaHraH. ApmaTypanap opacugarun macoda
1. =500 mm.

KaHanga cyB OKMMU TUPKK KMPKUMUHUHE CUKMNULL Oapaxa-
cura 6ofFnMMK xonaa Maxannuin KapLumnuk ko3 OULUEHTUHN
XVCOBNaLUHWHI SPUM SMNUPUK MpoAACKUHM KENTUPME YnKapamus.
Macana wapTmaaH kenub YnkkaH xonaa ruapasnyk Mogennat-
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1-pacm. Katra PaproHa maructpan KaHanuMHUHT 8-6ynumu

2547+00 nukeTAarn ruAPOTEXHUKA MHLIOOTHU

UnKHEIH TYTHO KOIyBYH KyPHIMAHIAT (Ha30BHil KYPHHHIIH

(0IL1 TOMOHJTAH)

Ta VUVH CTR
" (TR apMaTypa - 314 i)

BI50

N kywyp.

S 06

2-pacMm. YnkuHau TyTMG KonyBUM NaHxapanu
KOHCTPYKLMSAHUHT (pa3oBMI KYPUHULIN

TUPWLLIHM amanra owmnpamMus. ByHVHr yy4yH fekapT koopavHata-
nap TM3aMMuHUHE OX YKWHM KaHangaru cyB OKMMU MyHanuwmaa
6enrvnab onamua. Maxxapanu rmapotexHuka nHwootn OX ykura
nepnexavKynsap xomnawraH 6ynub, yHUHr narxapanapuaaH
CYyB OK/MW Mabiym 6up MUKOOPAA CUKUNNG xapakaTnaHUWnHU
abTubopra onaguraH 6yncak, y xonga CyB OKMMUHUHI yLLBY
xapakaTuHu Kyinaarm Xxycycun xocunanu gudpdpepeHumnan ten-
rmama opkanu nioganall MyMkuH 6ynagu.

du __ _19P 9%u (1)
at p Ax dy?
u(tx,y)le= =0,

L @
u(txX,y)|=0 =0

OHawm (1) TEHrMamMaHW COHNM 3KCNEePUMEHTUHM amarnra OLUn-
pamu3, GyHUHT yyyH (1) TeHrmamaga kymugaruda Genrunaid
KMpUTaMu3:

148p uZ
———=——=g(t 3
2% 2an 800 (3)
(1) TeHrnamara Jlannac akcnaHtupuwmHy kynnab, Q akcna-
HWLL COXacu yJyH Kymaaru TeHrrnamara ara 6ynamua:
82 U(x, au( G
(xs) 1 (“)—EU(X,S]+ (s):0 )
v

a2 x  dx v

By epga: U Ba G — Jlannac anmawtupuwingaru u Ba g goyHk-
LMSNapyHUHE MOC paBuLLga akcnapu, s- napamerp.
Y xonpa (2) Yerapaewii WwapTnap kKyiugarn KypuHuiira ara

6ynagu:
6u(t,x,y)| -0
o e ] (5)

u(tX,y) = =0
(4) TeHrnamanm (5) yerapaBun WwapT acocuaa Q akcrnaHuLw
coxacuaary e4UMUHN Kynaarnya KypuHvaa n3nammma:

_G _ By ()l
U= s (1 BO(T:}lL) ®)

= @
By epga: T= o B, BeccenHuHr HommHuu TapTnBnm

MoaunduKaumsanaHraH gyHKLUUACH.

OHau (6) ndogaHu kaHan kupkymu 6ynmnya ypranalitmpamms.
Hatwkaga Q akcnaHTvpumL coxacuaa CyB OKUMUHUWHE ypTaya
TE3NUMM xaMmaa YMKUHAN TyTUO KOMyBYM MHLIOOT tokopy Bbedu-
Jarn Hanop rpaguMeHTu ypracuga rmapasnuk OOFMUKNvKKa ara
6ynamus.

G ( 2B, ((1)) ) G B, (t(L))

U==(1- =2

s (L)By (<L) s By (t(L))

(7) ndopanaH kypuHnb Typmbankm, Q coxaga Hanop rpagu-
€HTU YpTaya Te3nukka OoFnuK xonaa Kynuaary ndona opkanu
aHuKnaHagu:

(@)

G = sU=® ®)
Bx (1)

KaHanHWHT Teruwnm KpkuMmnaa ypHartunrad nHLWooT (1-pacm)
opKanu xaMmaa YHVHF NacTkv Ba €H KUCMNapvaaH CyB CrKunmb
xapakatnaHaau. Ywwby xonga cyB OKMMWUHUHT TEKUC Te3naHyBYaH
xapakatu Byxyara kenagu. LLly cababnv okum Te3nuru kyingarm
KOHYHUSIT OYnya y3rapagu:

U=o-u © _

By epaa: u- kaHangarv cyB OkMMUHUHT Teanmru, [J — kaHan-
HWHT MHLIOOT BGunaH CUKUnraH KMpkumuaari Tesnurv, ¢ — Tesnumk
KoappuLmeHTH.

Y xonga Q akcnaHuw coxacupa (9) KOHyHUST Bynnya
y3rapaguraH cyB xapakatu yyyH (8) udopanm kynugaru
KypvHMLaa €3mb onuwmMmns MymkuH 6ynaam:

_ . . -BQ(T}
G=u-s-o B, ()

Arapaa t—« 6ynca, y xonaa

BU[T}_ ~ 1] +E+i+
B.(T) L &

(10)

(1)

Arapga (10) ucdonaga s—« 6ynca, y xonga Kkynmagarura ara
6ynamus:

— - - 2 |ven 3V @nyo
G=u-s-¢ (m+RJ;%+R25(%] +-) (12)
OHan Q coxagaH opuruHan (Xakukumn) coxara yramus. ByHuHr
yuyH (10), (11), (12) ncbonanapaaH cdoigananmod, (9) KOHYHUATHU
abTnbopra onub, Ternwnm mMaTteMaTvk amannapgaH CyHr

Kynvuaarv ndgopara sra 6ynamma:
e - —m. 2oz L, Pny2
g0 =u-s - [m+ (1—m- 2] = (292 13)
(3) Ba (13) ndopanapHu avTUbOpra onaaguraH Gyncak,
Kynvuaarv anHuaTtra ara 6ynamus:

85 _y-s- [ _ .ﬂz].i.ﬂz

p WSt m+(1-m mo) = (mo] (14)

E, = gitz);h HM abTUGOpra onagurad Gyncak, Kyinaarn
[+)

2
udgopgara ara 6ynamma:

a) YnkuHam TyTMG KONYBYM MHLWOOTAA YUKMHAUMAP
TYNnaHMaraH xonatgaru maxannvin rmapaBnuk KapLUUIMKHW
xucobnaw ndopacu:
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E=(p_[m+(l_m.&)2].i.(&)z (15)

Wy m Wy
m"l’ ~
By epga: I = — — naHxapa TYNHWUIN 03aCWUHW NaHXapaHWHT
W
YMYyMWI to3acura HUCbaTh, K NaHxapaHuHT TUPUK KUPKAMM
KoapuLmeHTH;

cp=ﬁ ékn =4/ 1 — A§ - okum Teanurv KoaULMEHTY;

w ¥ naH)Fkapa TYWUHWIM t03acy;

W, - NaHxapa WHLLOOTHWHI YMYMUIA t03acH,

W, - KaHangark OKUMHWHI TUPUK KMPKUM K03acK;

6) YnkuHaunapHu TyTMG KOMyBYM MHLLOOTAA YMKMHAWMMAP
TYnNnaHraH xonataaru maxannuin rmapaBnuK KapLUWMIUKHA
xmcobnaw udogacu:

Ez(p-[m+(1—m-&)2]-i-(&)z+ﬂ.§ (16)

ag="a-m -2 o)

By epma: /, — naHxapanu UHLLOOTHUHT Y3YHNUIW, h, — NaH-
Xapanu MHLWOOTHUHT BanaHanuri, a, — nawxapa kataru 6yiu,
a, - NaHXapa Kartaryt 3Hu.

Hatmxanap Ba MyHo3apa. KaHan y3aHu yyacTkanapw Lwa-
KMUHW TE3 Y3rapuLLu, KUYMK YiopMarnu xapakar xocun 6ynuim sa
OKVUMHWHT TE3MUMMHY Y3rapuLuy HaTuxacuaa BYXXyara kenagurat
CyB OKUMUHUHT Aedopmaumsananvum unan 6ornnk 6apkapop
xapakatga Maxannumn kapLunnuknapga nykotunagmrad HanopHu
xucobnaw amanu acocaH Beiicbax KOHyHusiTUra acocnaHraH
APUM IMNMPUK EKN IMNNPYK ndpofanap opkanv amasnra oLmnpu-
nagun. YvkmHamnapHy Tyt KonyB4mM MHLIOOT Tabeupuaa KaHan-
HWHT TErMLINKW yyacTkacuaa xocun 6ynraH okMMHM gedopmaums-
nNaHVLLK HaTuXacuaa o3 bepagvraH Maxannuin kapLumnuknapaa
nykonaguraH HanopHu xucobnaw yy4yH Bencbax ndogacuaaH
onganaHamms:

uZ

(15) Ba (16) ndonanaphm (18) ncogara onunbd kenud KysMus
Ba Kyvmaaru ucdoganapra ara 6ynamma:

a) YnknHau TyTMO KOMYBYM MHLWOOTAA YMKMHOMNAp

TynnaHMaraH xonataarm Mmaxanmivin rmapasnvk kapLunnuknapaa
MYKOTUMraH HamopHu xucobnalu ndgopacu:

wy 11 wn 2

b = - [m+ (1—m-22) | L. (22)". 2
g m Wy 2g

6) YnkuHaunapHu TyTmMG KOMyBYM MHLLOOTAA YMKMHAWUMAP
TYyNnaHraH xonatgary mMaxannvin rmapasnvk Kaplvnuknapga

MYKOTUMraH HanopHu xmcoz6nam mcbg,qacm:
Ry =@- [m+ (lfm-z—:) ]i (ﬂ) -£+E Mo —m) 7;7:] (20)

g L lay

(18)

(19)

TapgkukoT 06bekTn napametpnapu acocuga (19) sa (20) ndo-
JanapHu COHNM 3KCNEPUMEHTU amanra oLUMpunan.

a) YnknHau TyTMO KOMYBYM MHLWOOTAA YMKMHOMNAp
TynnaHMaraH xonar:

6) YvknHounapHu TyTMG KOMyBYM MHLLOOTAA YMKUHAMNAP
TynnaHraH xonar:

2-xadsarn
[0} m o/o, | (/o) u AE h,
0,9 | 0035 | 063 0,396 0,45 | 0,118 | 0,281

YnknHamnapHu Tytnb KONMyBYM MHLWOOTAA TYNnaHraH
YMKMHOMNAp xap coataa spyvm aBTomMart KypunManap épgamvaa
KaHan yeTura Yyukapvb TawnaHagun. Ywby xonatHu abTubopra
onub, 6up coat gaBomuaa xMcobuin KupkKuMmnapga amanra
oLmpunraH aKCnepuMeHT HaTuxanapu acocuga (19) sa (20)
ndoaganapH1 CoOHNM 3KCNEPMMEHTM amanra owmpungn. CoHnm
3KCNEPUMEHT HaTwKanapu 3-xxagBanaa KentupunraH.

3-xadean
(0] m o /o, 1/m uw’ h,
0,98 0,035 0,63 28,57 0,540 0,163
0,96 0,035 0,69 28,57 0,530 0,184
0,95 0,035 0,72 28,57 0,515 0,187
0,93 0,035 0,73 28,57 0,518 0,189
0,91 0,035 0,74 28,57 0,520 0,193
0,9 0,035 0,83 28,57 0,400 0,218

[emak, 6up coaT gaBomuAa nawxapanu KOHCTpyKuusaa
MauLLUA YAKMHANNAPHUHT TYNNaHuWm oknbaTtnaa okymM Te3numru
KOS(HULMEHTU (@) BA OKUMHUHT TUPUK KMPKUMU t03acK ()
Kamanmb, maxannuin kaplmnuknapga nykotunrad Hanop 1,34
6apobapra opTraH.

035

0.3

0.25 //

0,2

0,15

Harop itykomimm, M

0,1

0,05

0

1 2 3 4 5 6
‘_’_COHHH SKCIIEPHMEHT 0,163 0,184 0,187 0,189 0,193 0,218
‘+Ha‘rypa okcriepument 0,112 0,13 0,19 0,2 0,28 0,29

3-pacm. COHNM e4nm Ba IKCNEPUMEHT HaTMXKanapmHu
Takkocnaw rpadpuru

(19), (20) nchopanapHWUHI COHNM €YUMMIaPUHN 3KCNEPUMEHT
HaTwxanapu bunaH Takkocnatl rpacpury 3-pacmaa KenTypusraH.
Takkocnalu xatonuru 4,7 (OVN3HU TaLLKWUN 3Taau.

XYINIOCA

CoHNM e4nm HaTwxanapuHu aKkcnepumeHTan mabnymotnap
6unaH TakKocnall ynapHUHr eTapnu gapaxaga Moc KenuLLNHN
(xaTonuk 4,7 honsHn TaLK1Mn aTULK) KypcaTaun, By aca kenTupnd
ynkapunrad ndoganapHuHr amanuéTtaa kynnaw y4yH acocnu
3KaHuHW Tacauknavngw. Wy Tapuka, nppuraumsa kaHannapvaa

1-%adgan UVKUHOMNAPHW TYTUG KOMYBYM WHLLOOT KOHCTPYKLMACK Tab-
; o) h cvupvaa xocun 6ynaguraH Maxannuii kapLumnuknapga Hanop
hd m OBy (@,/o) d M NYKONMLLMHW XMcobnall yeynu TakoMUnniawTupunan.
0,98 0,035 0,63 0,396 0,540 0,163
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WPPUFALUNA KAHANTNAPUOA MAXANNTUA TMOPABIUK
KAPWWUNWKNAPHU COOUP 3TYBYU CYB OKUMULOATU
YAKUWHOUNAPHU TYTUB KONYBYU AHWWOOTHUHT ®AOI
FOSACUHU XUCOBJALL YCYIIU

LLioHnésoB LLlax3on A6aycamart yFnu, MycTakun TaakuKkoTum
Wppurauus Ba cyB MyammMoriapy UNMUA-TaaKUKOT UHCTUTYTK
https://orcid.org/0009-0001-1741-1119
shoniyozovsh1995@gmail.com

Annomayusa. Maxonada uppueayus KaHamapuod YUKUHOULAPHU MYMUO KOTyeuu NAHXMCAPAnU UOPOMEXHUKA UHULO0O-
MUHUHE CY8 OKUMUSA KAPWUTUK KYPCAMY64U DAoL H03ACUHU XUCOONAW YCYIu MAKOMULTAWMUpUIar. 1 uopoouHamukanume
@yHoamenman meneramacuoar gouoanranunud, yecapasui macara Ppeoconsmuune I mougha unmezpan menenamacuea
Kenmupunean 6a yHute euumu I ankens ¢ynxyuscu opxanu monunean. Kamma ®@apeona mazucmpan Kanaau MUcoiuod coHu
IKCNEPUMEHIN HAMUNCATAPU IKCNEPUMEHMAT MAbIyMomaap ounan 5,4 ¢pous xamoaux doupacuda mMoc Kenuuy aHUKIAHEaH.

Kanum cysnap: uppucayus xanannapu, YukuOu mymub Koryeuu uHuioom, aon 13a, uwmeepan menenama, Iankens
GyHKYUACY, 2UOPOOUHAMUK TEH2AMA, NAHXMCAPATU KOHCMPYKUYU.

Annomayusa. B cmambve ycogepuiencmeo8ana MemoouKa paciéma akmugHol N08epXHOCIU Peuémuano2o euOpomexHu-
YeCKO20 COOPYIHCEHUS OIA 3A0EPHCAHUS MYCOPA, OKA3bI8AIOUjell CONPOMUBIEHIe BOOHOMY NOMOKY 8 OPOCUMETbHBIX KAHANAX.
C ucnonvzosanuem hyHOAMEHMATLHOO YPASHEHUS 2UOPOOUHAMUKY KDAEBAsS 3A0a4a C8e0eHA K UHMESPANbHOMY YPAGHEHUIO
Dpedzorvbma 6mopoco pooa, peuleHue Komopo2o nonyueHo uepes @yrkyuio Xaunxens. Ha npumepe Bonvuioeo Depearnckozo
MA2UCMPATLHO20 KAHALA YCIMAHOBIEHO, YO Pe3ybManbl YUCIEHHO20 IKCNEPUMEHMA CO2TACYIOMCS C IKCNEPUMEHMATbHBLMU
OAHHBIMU € NOZPEWHOCbIO 6 npedenax 5,4 %.

Kntouesvie cnosa: opocumenvrvie Kanaivl, cOopyscerie 05 3a0EPHCAHUS MYCOPA, AKMUBHAS NOBEPXHOCNTb, UHMESPATbHOE
ypasHenue, Qynkyus Xauxens, ypasrerue cuOPOOUHAMUKY, PeEMmyamas KOHCMpPYKYus.

Abstract. The article presents an improved method for calculating the active surface of a trash rack hydraulic structure
that resists water flow in irrigation canals. Using the fundamental equation of hydrodynamics, the boundary-value problem
was reduced to a Fredholm integral equation of the second kind, and its solution was obtained in terms of the Hankel function.
Using the Great Fergana Canal as a case study, the numerical experimental results were found to be in agreement with the
experimental data, with an error within 5.4%.

Keywords: irrigation canals, trash rack structure, active surface, integral equation, Hankel function, hydrodynamic equation,

grating structure.

KUPULL

CyB okMMM BUnaH xapakaTtnaHyByM TYpnv Xun YMKuHauMnap
(mapaxT wox-wab6anapn, KOMMyHan YMKUHAUNAP Ba X.K.)
vppuraumsi kaHannapuaars ruapoTexHuka UHLIOOTIapUHUHT
vwnaw pexummura xamga cyB pecypcriapy XMcoBuHW opu-
TUW Tu3umura canbuin Tabeup kypcataam [4, 9]. Ly cababnu
ywoy Typaaru mppurauus kaHannapuga cyB okuMu Gunad
xapakaTnaHyB4Yu TYprin XUCMIIapHW TYTME KONMWULL MHLIOOTNa-
puaaH donganaHunagn. Ywoby ruapoTexHuka UHLWoOoTNapu,
AbHU YMKMHAMNAPHU TYTUG KOMYBYM MHLIOOTIIAp CYB OKUMWU
6unaH cy3yBYM YMKMHOMNApHW TyTUG Konwb, kaHannapgarv
GoLUKa TypAar MHWOOTNAap UWnaLl PEXUMUHI SXLUmnaLl 6unaH
Gup KaTopda Maxannuii MMApPaBnuK KapLwUMKNapHu ByXyara
kentupagu. CyB okuMuaarn YMKMHAUNAPHU TyTUMG KOMyBYM

WHLLOOTHUHT (KeMMHYanuK — rmApoTexHMKa UHLLOOTM) Xap Xun
KOHCTPYKTMB Typriapu amanuétaa keHr gponganaHunagu. -
OPOTEXHMKA MHLIOOTNapW KOHCTpyKuusinapura 6oFnuK xonga
yNapHUHT CyB OKMMUWHWHT r’MapaBnuk napaMeTpnapura Tabeupu
Typnuya 6ynaau. Ly ca6abnu yLuby MHLLOOTNAPHUHT CYB OKUMU
napameTpriapura Tabcup aTyBYM haon k3acuHu xucobnai
amanuétgary MyxuMm UNMUR-TEXHWKA MacananapugaH 6upu
6ynu6 xmucobnaHagw [2, 5, 7, 8].
MATEPWAI BA YCNYBIAP

HOkopuaarunapzaH kenvb YnkkaH xonaa TagkukoT goupacuaa
ywnab yvkunraH Ba amanuétaa KynnaHunaéTraH naHxapanu
KYpUHULLIra 3ra rmapoTEXHMKA UHLLOOTUHUHT CYB OKMMMIa Tabeup
3TyBYM Ao 03aCcuHN XcobnaLl yCynMHM TaKOMUINaLUTUPULLHA
makcag kunub 6enrunab onamms (1-pacm).
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1-pacm. Katta ®aproHa marucTtpan KaHanuHuHr 2547+00
nuKeTMAAaru UHLWOOT
[emak, UHLWOOTHUHI TasiH4Y KOHCTpYKUMsAnapu 6unaH 6up
KaTopZa OKUM MyHanuLmra nepneHamKynsp ypHaTunraH naHxa-
panapaaH nbopar ¢paon 103a W, TOMOHUAAH Maxanmuii KapLUnnK
WaknnaHTupunaau (2-pacm).

2-pacMm. UHWooT chaon ro3acu napameTpnapu
w,, aon 13aHu xucobnall y4yH ruapoanHamMuKaHuHE yH-
JameHTan TeHrnamacuaaH dovaanaHamms:

ﬁzm‘b _
e (L NG

.

6y epna: M(y,z) = —i- h31(d;vey’ + rotw’), i-komnnexc
COH, h, - KaHaMHUHI MHLOOT YpHaTUAraH KpKUMUAark yprada
YyKYPINTA, W - KAHATHUHT MHLLOOT YPHATUNraH CTBOPUAAM TUPUK
KVIPKUM 103aCH,

ﬂzm‘b

. 3 dw(y.z dwiy.z
dy dz
i j
[tw' = 2 2
o e dz
r r
@y Wz éKu

— B Bwl, dw) Bwl,
[ z VA K z A
rotw’ = (52 =5 1- (52 -5
v dz dz dy
W KaHanHWHI UHLLOOT ypHaTI/I.I'IFaH KMPKUM H03achn wW=w +w'

. ®
KypUHULLIWOAH Tallkun aTtyBYUnapaaH I/160paT. AbHK, W, - NH-

LUOOTHUHT ¢haorn to3acK; w' MHLWOOT arannaraH TUPUK qu;IpKMM
103aCun KUCMWN.

Y xonga (1) TeHrnama e4vMuHM Kyingarm KypuHuwaa us-
nanmMmma:

wy(y,2) =

I 1° (y.2)-exp( VT —K%-2)+11' (y.2) explVa?—K2z)
w P

. B,

iho 5F=

- exp(—iyz)dw
o'(y,z) =

=ih, fm [l'[“(y, z)- exp(v w? —k?- z) —II'(y,2) exp(v w? —k?- z)] - exp(—iyz)dw (2)
(2) TeHrmamanap TUSUMUHU COHJTN 3KCNEPUMEHT OpKanu

amarra oLMPULL YYYH Kyinaar KYpUHULLAAr Yerapasui WapTHA
6enrmnab onamus:

wy EN - | _ =0 @)

(3) — verapaBuii WwapTaAaH Kynmaary KypyHuWAary waptra

ara 6ynamus:
gy =< — ih, - 2o IGDT Gl exp(iynde
wylz =0 [, MeGy.2)-1' (y.2)]-exp(—iyz)desr

S

€Kn
w” =M°(y,z) + 1'(y,z).
Wy = n°(y,z) —'(y,z) GenrunawnapHn abTubopra

onaguraH 6yncak (4) TeHrnamaHu Kywnparu kypuHuwaa é3mb
ONMULLMMMN3 MYMKWH Bynaau:

&(y) =1ih [, @' exp(—iyz)-dew=
=1,

Y xonpa:
" =My,z) +'(y,z) £1°(,2) = 2I1°(y,2) — 0" Vo2 —k? (6)
(6) ndpopanm (5) TeHrnamara onné 6opub KyinMb m‘&, HucbartaH
Kyiuaary KypuHuLLgar MHTerpan TeHrnamara ara 6ynamus:

iho¥(y) [, &' exp(—ixy) - dw = 21°(y,2) -
»exp(—ixy) - dw — fm o Vw? — k2 exp(—ixy) - dw @)

{(¥) TakcumoTn dypbe MHTErpany KypuHULLIMAA Gepunran
neb dapa3s Kunamua:

Ey) = [, Eexp(ixy)-dw (g
£(¥) yuyH onuHraH udopanu UHTerpan TeHrnamara Kynmo,

*
®ypbe MHTErPaNUHIHI Yan KUCMUHI KUCKapTUPKB, ®dg, doyHKUMA-
HW aHUKNaLL YYYH KyAnaari KypuHULWaarnt UHTerpan TeHrnamara
ara 6ynamus:

m¢+1huf

fmr w* exp(—iyz)-dw=

* (n)dn = _n® )

(9) ndbona PpenronbMHuHr [l Tondba HTErpan TeHrnamacuHm
ndopananan. Ywby TeHrnama mypakkab eunmra ara 6ynuo,
uHTErpan sgpocu Typura bornuk xucobnaHaaw.

Y xonaa naHxapanuv ruapoTexHrKa UHLIOOTW TOMOHWUAAH CyB
okuMura 6ynaguraH KapLUMIMIMHU KyAngarm katop KypuHwmnaa
ncogananmma:

&(y)=— I, &, AYS(Y — V)

hy

By eppa: §, - kaHangarv naHxapaHuHr KapLnvk koadpu-
LNEHTH,

N- naHxapanap CoHu;

8(y — y,) — Aenbra PyHKums;

¥n — N-NaHxapa KoopauHaTacu.

Ay — naHxapanu MHWOOTHWHI OUTTa NaHxapagaru apmarypa
KarnmHIury.

Y xonga (9) nHterpan TeHrnama Kyl?m,qam Laknra Kenagu:

(10)

* . exp livz
Wy, +ih, IZE:1 &n - Ay - ‘{i—};{ze}(p( iny,) -
s _ 2M%w)

6y eppa (11) uHTerpan TeHrmamaHuHr S4pocu Kynuaaru
KYpuHMLLra ara 6yna,u,v|
expliw, u]
Alw, M) = Xl = Ealyexp(—iny,) = X1 auB.(n) (12)
Y xonga narxaparnu UHLIOOTHWHE CYB OKUMUra KapLUMIMIMHA
Kynuaarnda ndoganall MyMKuH 6ynagau:

Ew—m) =& 8(w—mn)+

+ X1 &a - Ay - expli(w — 1) - y,] (19)
(13) ndoganaH sgpocy uHTerpan TeHrnamara ara 6ynamus:

s 4 N exp [ilw-n)y,]
wy = Hho [ Eaoaba Ay - s
20%(es)hy

m’é, () - dn = ihg £y +VwI—k2 (14)
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WHTerpan TeHrnama sapocuHuHr (12) ndopacuaad a sa B

(w) cbyHKUMANAPHM Kyinparm KypuHuwaa 6enrmnab onamus:
_ _exp(iwyn)

™ jhy+Vw?-kE'
Bn(m) = &, Ay - exp(—iny,)  (15)
Apponu uHTerpan TeHrnaMa e4yvMnMHI Kyingar KypuHmLwaan
KaTop KypuHUWMAa n3nanimms:
wy = F(w) + Zho Ay (@) (16)
By epaa: F(w) — nHTerpan TeHrnamaHv 0304 xaau,
A — HOMabIyM Ko3(pdULMeHTnap.
A —HOMabym KO3 h1LMEHTIAapHN Kyinaarv TeHrnamanap
TM3nMmaaH Tonub onamms:
An - uz%:1AmBnm = uFm n=1N

Bam = [, J Ba(@) oy (w)do,
F, = [ F(w)B,(w)do,
p= —ih, (17)
Y xonga A, koaduLMeHTNapHN aHVKNaLl y4yH TeHrmamanap
TU3UMU KyNaary KypuHura ara 6ynagm:

— W
An (Bnn + E_) + Z§1=1AmRe * kAywo(kIYm - ynl) =

n

—RekAyA,wo(KIyal), Bon = ikf:“ (18)

(18) TeHrnamanap TM3¥MM MaTpuLacy, MHLLOOT NaHxapa-
NapUHWHF CYB YTKa3uLl KOBUMUSATW XyCyCUSTRapuHW aHrmaTtmo,
B,,, — kaTTanuknap naHxapasnu MHLOOTHUHT xap 6up naxxapasnu
AyerikanapyHUHI CyB YTKa3uL XyCyCUATMapWHW aHrnatagu.
Ywby macanaHu e4mw MymkuMH xucobnanagu. Ly cababnu
6ab3u bup hapasnap xamaa cogaanallTMpuyLLnapHu abTubopra
oncak, ywby TeHrnamanap TUSUMUHKN XYCyCuI edrmiapura ara
6ynuwmmn3 mymkuH 6ynaam. LLly cababnm cys okummn naHxapa-
M MHLLOOT to3acu 6ynnab Takcumnanuwmy gonmuii oeb cdapas
Kunamma.

Knunk aprymeHTnu laHkenb YHKUMACUHUHT aCMMITOTUK
KypuHuwuaan donganavné B, K0ahdOULUMEHT yuyH Kyiu-
Jaru eqmmra ara 6ynamma:

Ban = —W [ (@ (y)dy = Re [ o, (kly|)dky ~

N L

R 2Re[51n St (lnykﬂy+1]] (19)

Oy epada: y*- cyB OKMMWHWUHT MHLWOOT to3acu 6ynnabd
TaKCUMMaHULLVHW XapakTepnanaun.

Hatmnxapa, W, WHWOoOT daon t3acu yuyyH Kynugaru
KypvHULgar edmmra ara 6ynamma:

Wy (YJ zZ) = E=1 Anmo (k\.’ (y_ ynjE + ZE:} (20)

HATUXATNAP BA MYHO3APA

Ywoy (20) ncoga naHxapanu YAKUHAUIAPHU TYTUG KONyBYM
VIHLLIOOT t03aCVHWHT OKMMra KapLUWIIMIMHN XapakTepnosyun gaon
I03aCuHN xucobnaw MMKOHUATUHU Gepagun. [emak, MHLWOoOoT
ypHaTURraH KaHan KupkuMuaarm CyB OKUMUHUHT TUPUK KUPKUM
l03acy alHaH Wy KaTTanukka, abHW haon t3a Kartanurura
Kuckapap akaH.

(20) ndogaHvHr TagKUKOT oBbekTUAarn naHxapanu KOoH-
CTPYKUMSi napaMeTprapy acocuaa CoHMM 9KCNepUMEHTU amarnra
owmpunan. CoHNM aKcnepumeHT HaTwkanapu 3-pacvaa rpadmk
KYpuHMLWKAA kenTupunrad. Takkocnaw xatonurn 5,4 ¢honsHu
TalKknn aTaau.

Ly 6unaH 6upra, onuHraH HaTwxanap naHxapanu UHLLOoOT-
HUHT TMAPaBNUK napameTpnapuHmn 6axonatuga dakar reoMeTpuk
ynyamnapHv amac, 6ankvM YHUHr okuMm 6unaH ruapoguHaMuk
y3apo TabCpUHK XaMm xpucobra onuLL 3apyprnriHu Kypcataau.
Ma3kyp éHaallyB nppuraums kaHannapuaa Maxannuii rnapasnuk
KapLUMAMKNAPHWA aHWKNaLl Ba MHLLOOTHUHI KOHCTPYKTWUB napa-
MeTprapvHM acocnalifa Hasapui xucobnalunapHUHr amanun
KMAMaTUHW oLuMpaau.

3
2,5
%. /\-/.
é ’ @
Z 15
Q
<
8
0,5
0
1 23 4|5 6 7 8]
T dKcnepuMentT 1,61 1,63 1,64 166|168 1,7 1,71 1,72
HaTHXXaJlapu
‘+Cor—mu skeriepument| 1,66 | 1,77 | 1,8 1,94 | 2 23 22 2,5‘

3-pacM. COHNM eunM Ba IKCMEPUMEHT HaTuXanapuHu
TakKocnauw rpacuru.

XYNOCA

MHWwooT dhaon t03acnHu aHuknaw yvyH onuHraH (20) ndo-
OaHVIHT COHMU eYUMM TagKUKOT oObekTuaary naHxapanu KoH-
CTPyKUMS NapaMeTpriapu acocuga yTkasumraH aKcnepumeHTan
HaTwxkanap 6unaH TakkocnaHau, byHaa Takkocnaw xartonuru 5,4
hOoU3HM TaLKun 3TMO, ONUHIaH eYVMHUHT aManuétaa Kynnawl
YYyH acocnunurmHy Tacauknagw. Ly tapuka, uppuraums kasan-
napuaa Maxannuin rmapasnyik kKapLUMIMKIapHu coamp aTyBYM CyB
OKMMMUAArMN YMKUHOWUMAPHU TYTUO KOMyBYM UHLLIOOTHUHI (haon
03aCKHM XpMcobnall ycynu TakoMunniawTupunau.
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OCAXOEHWE HEOOHOPOOHbLIX MO KPYNMHOCTW
HAHOCOB NPU OENCTBUU BETPOBbIX BOJIH
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Annomayusn. B cmamye paccmMampugaemest MameMamuyeckas Mooelb 0CANCOeHUs: HCOOHOPOOHBIX NO KDYNHOCMU HAHOCO8
8 BOOHOIL Cpede ¢ yuemom 6030elCmeust 6emposbix 0NH. Ha ocHose ypasHeHull 08UdICeHUs U HEPAZPLIGHOCTU OIS MEepOoll U
ACUOKOTL (ha3 NOTyUeHbl 3A6UCUMOCTIU, ONUCHIBAIOUjUE USMEHEHUe KOHYeHmpayuu uacmuy no 2nybure u 6o epemenu. Iloxa-
3aHO, YMO yuem 60IH0G020 6030€UCMEUsL NO3BONAEN YINOUHUMb 3AKOHOMEPHOCTU NOCIE008AMETbHO20 0CANCOCHUS PPaKyul
U MODICem UCTONb306AMbCS NPU PACUEMAx OMCMOUHUKOS U 8000Xpanunuly. I1oryuenHble COOMHOWEHUS CEA3bIBAION KOHYEH-
Mpayuro HaAHOCO8 ¢ NAPAMEMPAMU NOMOKA, CKOPOCMbIO 6eMPA U XAPAKMEPUCTNUKAMU GOTIH.

Kniouesvie cnosa: ocasicoenue Hanocos, HeOOHOPOOHbIE UACHIUYbL, BEMPOGbIE GOHb, KOHYEHMPAYUSL YACHIUY, CKOPOCHTb
0CaxNcOeHUst, 6000XPAHUNUIIEe, OMCMOUHUK, UOPABIUYECKUL NOMOK, MAMEMAMUYECcKast MOOelb.

Annotatsiya. Maqolada suv muhitida o ‘Ichamlari turlicha bo ‘Igan cho ‘kindilarning shamol to ‘lginlari ta Sirida cho ‘kish
Jjarayoni uchun matematik model qaraladi. Qattiq va suyuq fazalar harakati hamda uzluksizlik tenglamalari asosida zarrachalar
konsentratsiyasining chuqurlik va vaqt bo ‘yicha o ‘zgarishini ifodalovchi bog ‘lanishlar olindi. To ‘Igin ta sirini hisobga olish
fraksiyalarning ketma-ket cho ‘kish qonuniyatlarini aniglashtirishi ko ‘rsatildi. Natijalar tindirgichlar va suv omborlarini
gidravlik hisoblashda oqim parametrlari, shamol tezligi va to ‘lqin xususiyatlarini birgalikda baholash uchun qo ‘llanishi mumkin.

Kalit so‘zlar: cho ‘kindilar cho ‘kishi, turli o ‘Ichamli zarrachalar, shamol to ‘lginlari, zarracha konsentratsiyasi, cho ‘kish
tezligi, suv ombori, tindirgich, gidravlik oqim, matematik model.

Abstract. A mathematical model of the settling of non-uniform sediment particles in water under wind-wave action is
considered. Using the momentum and continuity equations for the solid and liquid phases, relationships are obtained for the
variation of particle concentration with depth and time. Accounting for wave action makes it possible to refine the sequential
settling behavior of sediment fractions. The resulting relationships can be applied to hydraulic calculations of settling basins

and reservoirs by jointly considering flow parameters, wind velocity, and wave characteristics.
Keywords: sediment settling, non-uniform particles, wind waves, particle concentration, settling velocity, reservoir, settling

basin, hydraulic flow, mathematical model.

BBEOEHUE

Mpy npoekTMpoBaHUM 1 SKCNIyaTaLmm BOGOXPaHWUNULL napa-
MeTpbl BETPOBOrO BOSTHEHUSI OMPEAENSOT Ha OCHOBE CKOPOCTM
1 NPOAOIHKMTENBHOCTU BETPA, ANMHBI Pa3roHa BOSH U rMyOuHbI
BofoeMa. [nsi OUEeHKN OCaXaeHUst 1 nepepacnpeneneHust Ha-
HOCOB OCOBEHHO BaXKHO Y4MTbIBaTb COBMECTHOE BNUSHUE TMAPO-
OVHaMUKM NMOTOKA, KPYMHOCTY YacTuL, M BONTHOBOTO BO3MYLLIEHWS,
MOCKOMbKY 3TN (aKTOpPbl ONPEAENSOT KOHLEHTPaLMI0 B3BECU U
MHTEHCWBHOCTb ocaxaeHns [1-3].

Llenb paboTbl — nony4nTb pacyeTHblE 3aBUCUMOCTU NS U3-
MEHEHWS KOHLIEHTPaUMM HEOAHOPOAHBIX MO KPYMHOCTM YacTuL,
NPy OCaXOEHUM B XMOKOCTM U YCTAHOBUTDL, Kak y4eT BETPOBbIX
BOIMH M3MEHSIET MaTeMaTUYeCckoe onvMcaHue npouecca.

CoBpeMeHHble MOZEenu NONMANCNEPCHOTO OCaXAEHUS Yyu-
TbIBAOT 3aTPYAHEHHOE OCaXAeHUe, B3aumoaencTeme pakumn
N 3aBUCMMOCTb CKOPOCTU OCaXAEHUst OT pacnpeeneHvs pas-
MepoB U KoHUeHTpaumm [10-13]. 3Tn nccnegoBaHusi nokasbiBa-
l0T, 4YTO MpeacTaBreHne cmec Habopom pakuuii NO3BONAET
mMaTemMaTU4eCcKn ONMCbIBaTb CEerperaumio YacTuy U UsMeHeHue
KOHLEHTpaumu no rnyouHe.

[Ins MenkoBOAHbIX BOAOEMOB ¥ BOAOXPAHUIINLL CYLLECTBEH-
HbIM BHELUHUM (haKTOPOM SIBMSIIOTCS BETPOBbIE BOMHbI: NMOSEBbIE
1 MOENbHbIE UCCIENOBaHMNS CBA3bIBAKOT BO3MYLLEHWE W MOBTOP-
HOe B3BELLVBaHNE JOHHbLIX HAHOCOB C BOSTHOBLIMU 1 COBMECTHbI-
MW BOITHOBO-TEYEHYECKUMM KacaTeNbHbIMU HanpskeHusamm [14,
15]. BmecTe ¢ TeM 3agay4a COBMECTHOIO onucaHust hpakLMoHHOTO
OCaXaeHWs HEOOHOPOAHBIX HAHOCOB M BMUSHUSI NapaMeTpoB

BETPOBOW BOMHbI B paMKax KOMMaKTHOW WHXEeHEPHOW mMogenu
OCTaeTCs akTyanbHOW.
MATEPUWAIbI U METOAbI

B pabote ncnonb3oBaH TE0PETUHECKNIA NOAXOM, OCHOBAHHbIN
Ha OQHOMEPHbIX YpaBHEHNAX OABUXEHUA N Hepa3pbIBHOCTU ANA
TBEPAOW M Xnakon as. YacTuupbl paccmMaTprBaloTCs Kak CMeCb
hpakumin pasnnyHoro pagmyca n nIoTHOCTW; NOMEPEYHON CKO-
POCTbIO XUAKOCTU MO CPaBHEHMIO CO CKOPOCTHIO OCaXAeHUs
npeHebperaetca. CHavana paccmaTpuBaetcs ocaxaeHue 6es
BOJTHOBOIO BOS,D,GVICTBVIH, 3ateM B ypaBHEHUA OBWXEHUA BBO-
ANTCA COCTaBMsALAasn, XxapakrepusyoLas pacnpocTpaHeHue
BETPOBOW BOSIHbI.

[MocTaHoBKa 3a4a4yn U matematmnyeckas mogernb

CHavana paccMoTpyM OCax[eHue HeOLHOPOAHbIX YacTuly
6e3 yyeTa BO3AENCTBUS BETPOBLIX BOMH [4—6].

Cuna B3aMMOLEeNCTBUSA XapakTepu3yeT CONPOTUBMEHWE BOAbI
ocefatowmm Yactuam. OgHopogHble Mo pa3Mmepam 1 NII0THOCTH
YacTyLbl, O4EHb XOPOLLIO NepeMeLLIaHHbIE B XKMOKOCTM (BoAe), Ha-
YMHAIT 0cefaTh C HekoToporo MomeHTa t=0. Beuay He3HaunTenb-
HOCTU nonepequﬁl CKOPOCTU ABWXEHUA XUOKOCTU NO CpaBHEHUIO
CO CKOPOCTbIO0 0CeAaloLLMX YacTuL, €0 MOXHO npeHebpeyb. [Mpu
OCaX[EHNN YacTWL, NPOM3BOJSILHOTO paguyca a , ypaBHEHWe
OOHOMEPHOro ABWMXXeHNA YacTul B XXMOKOCTU UMeeT BUA:

P 205,02 )%0 L A rh), (g _5) (1)
ot oy )oa oa oy

YpaBHEHWe Hepa3pbIBHOCTU ANS YacTul, OAHOPOAOHbIX MO
pasmepam ¥ NAOTHOCTU, UMeET Bug [6]:
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6t(p2i aa}ray(pz‘ oa 2)_0 @

YpaBHeHWe ABMXKEHUS| BOALI NPY B3aWMOLAENCTBUM C YacTu-
LuamMun UMeeT BuA:

% o4 a(P +7h K

O R RO TR .
YpaBHeHVle HepaspblBHOCTVI ana Boﬂ,bl nMeetT Bna:
a(plifl)"'a(puﬁ‘gl):o )

WHTerpupys ypaeHerus (1) n (2) o @ (ot @, fo @), nony-
YnM obLMe ypaBHEHNS, OCPEHEHHbIE MO paanycy YacTuL, BCexX
dpakumn:

“of,(09, . 09 o(p+7,h) (0, %
R e

e}

Korpga a, = a, (4actuupbl OQHOPOAHDI, T.€. CKOPOCTb YacTuLbl
1 KO3 PULIMEHT B3aNMOAEICTBIS He ABMATCH (PYHKUMAMMU & ),
3aaya CBOAWTCH K ypaBHEHWSAM Anst OQHOPOAHbIX YacTuL (puc.1).

Mepenaem k UCXOAHOW 3aa4e — OCaXaeHN0 HEOAHOPOAHbIX
YyacTu, B Xuakoctu (puc. 2).
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Puc.2. Oca#oemie HEOTHOPOTHEIX YACTILI IPH JefiCTEIN EETPOERIX EONH.
Mpn ponyweHnsax, aHanorMyHbIX NpUHATLIM B pabote [6],
ypaBHeHusi (1), (2) u (5) npuHUMaloT BMA:

09, 29, (p +y,h)
=— -K
ot +5, o ) W( ) oy (a).92

p2:'//(

0=z Aptr.h) gy}’ ), j K(a)9,da

*(u/( ))+*(w(a)9
(6)

M3 BTOpOro ypaBHeHusi cuctemsl (6) monyyaem BblpaxeHue
ANs nepenaga AaBreHuns:

TK(E)&ZdE

o_5i
0 7
Y I—Jl//(E)dE

MopctaBnss nonyyeHHoe BbIpaXeHWe B NMepPBOe ypaBHEHUE
cuctemebl (6), nmeem:

=0,f, +Tw(a)da =1

+ 0.8

[k 9,da
6‘92+‘9 alng:_K‘gz 1 g _ Pai— Pu
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ot ox P Paig_ Jw(ﬁ)dﬁ Pi

@

w(a)g
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T S l@a)=o
ot (7)
Jluneapusyem cuctemy (7), ncnonb3ys npegcraBneHne Bo3-
MYLLEHUI:
G =Fy=y,+y’

roe 19’, ‘//' — Manble BeNnn4nHebl, nony4yaem
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MpaHWYHbIE 1 HaYarnbHbIE YCIOBUSA A1 ypaBHEHMS (8), onmcbl-
BAOLLIETO ABMXEHME HEeOOQHOPOAHBIX YacTuL, 3a4aloTCs B BUAE:

v'=0..npu.t= 0,(y > 0)
"= —y,.npu.t=cw, (y>0)

v
v'=-y,, 0pu y= O,(f >0)
v

"=—Wo npu ¥y = 0,(z>0)
Mocne VHTErpypoBaHIs MOMy4YaeM:

ayt+ay y © 1 (e-z)

v.e J e 4
N oY
Takum 06pasomM, U3MEHEHUE KOHLEHTPALMM YacTuL, Npous-
BOJbHOIO pa3Mepa ONMCbIBAETCS BbIPAXKEHUEM:

(%j —1-S [ f{ '?)Z_e(lf*;f}a- Far o (9)

of

&),

PE3YINbTATbI U OBCYXXOEHUE

YpaBHeHue (9) onncbIBaeT N3MEHEHME KOHLIEHTPaLMM YacTuL
Mo TOMLMHE CMECU U MO3BONSET NCCeaoBaTb 3aKOHOMEPHOCTb
OCaX[eHNs PasHOPOAHbIX YacTUL, B XWAKOCTH; ypaBHEHNS (4)
1 (5) xapakTepuaylT N3MeHeHne NapamMmeTpoB XUAKON dasbl B
PYCIOBOM MOTOKE.

Kak 6bino oTmeveHo, onpefneneHve TBEPOOro CToka M Uc-
cnenoBaHne doyHKUMIA KOHLEHTpaLmMn ocedarolmnx vactul f, u
CKOPOCTU 0CedaHus 9 UrpatoT CyLEeCTBEHHYIO porb B pacyeTax
OTCTOVIHVKOB M BOAOXpaHunuul. [pu 3TOM BaxHOe 3HavyeHue
VMEIOT CKOPOCTb MOTOKA W rMAPaBMNYECKUA YKIMOH; BO MHOTMX
3agavax HeobxoaMMO yunTbIBaTb BO3OENCTBUE BETPOBbIX BOMH
(pvic. 3). BeTpoBbie BOMHbI MOTYT ObITb PErynspHbIMU U HEpery-
nApHbIMK [6-8]. VX BO3OencTBrne xapakTepn3yeTcsi BOSTHOBLIMU
yucnamu, aMmnIuTygamm 1 4actoton konebanun [9).

C uenblo yCTaHOBMEHUS 3aKOHOMEPHOCTU OCaXAEHNS Ha-
HOCOB pa3HOro pasMepa W MrOTHOCTW, B TPETbEM YpaBHEHUM
cucTtembl (6), T.e. B ypaBHEHME YCTaHOBMBLUETOCS ABVXEHUS
OTKPbITbIX MOTOKOB K MHEPLMWN CUIbl TSHXKECTU g npubaBum c -
CKOPOCTb pacnpoCTpaHeHUs: BOMHbI. Toraa nonyynmM cuctemy
ypaBHeHu Buaa:

[,q +p,l.[';/y7 I j-%—,a,]: %1&1 Ve -ﬁ—Rr+[pf-¢-pz,J‘(yZ da}(gic)siua,

a

7y

4 o
v =-— —e V' | VTaz

eM ity B

(10)

a &

pz,[a;g 28 +3%j { rak+ L IK(a)\%] [ fi]% +e A Ng te)eosar
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CKOpOCTb pacnpocTpaHeHus Ans NONoXUTENbHON BOMHbI B
MOKOSALLENCS XMAKOCTK, T.e. kKoraa ¥, =0 ans pycna c cevyeHmem
npoussonsHoOW hopmbl nmeeT Bua [9]:

3Hak «+» COOTBETCTBYET NPSIMOV BOSMHE, 3HaK «—» — 00-
paTtHoi (puc. 1, 2).

CKOpOCTb pacnpoCTpaHeHus oTpuLaTeribHOW BOMHbI B MO-
KOSILLLENCS XMAKOCTM NS pycra C CEeYeHWeM NpPOU3BOISbHOM
opMbl UMEET BUA;:

CnepoBaternbHO, N3MEHeHNe CKOPOCTU MOTOKA Y BOMTHOBbIX
napameTpoB NMPUBOAUT K M3MEHEHWIO pacrnpefeneHns KOHLEeH-
Tpauum Yactul. Y4YeT HeOAHOPOLHOCTU CMECH NO3BOISET Npo-
CrNeauTb NoCneaoBaTeNbHOCTb OCaXAEHNS OTAEMbHbIX hpaKLmiA
npu BETPOBOM BO3aencTeum [3, 8].

[nsi OTCTOWHWKOB M BOAOXPAHWINLL, MPaKTUHECKUI HTepec
npeacTaBnsieT USMeHeHne KOHLEHTPaLMM YacTuL, Mo BEPTHKaNM
n Bo BpemeHu [1, 2]. JluHeapusysa cuctemy (10), ncnonbsyem
BblpaXXeHust:

G =3 yv=y,+y’
roe 3,w' — manble BenuUKHbI, ¢ Y46TOM AEUCTBUS BET-
POBbIX BOJH MOMYy41M
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Takum 06pasom, ANA USMEHEHNS KOHLIEHTPALIMM YacTUL, Npo-
13BOMbLHOIO pasMepa nonyvyaem:

of
(ac_’) eonitany o 1 [e(";:)' 7(1‘”)2

—e W ]e"‘“ﬁa’r_ (12)

ER
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YpaBHeHwe (12) on1cbIBAET 3MEHEHNE KOHLIEHTPALMM YacTuL,
no TonwuHe cMecun n no3BondeT nccnegoBatb 3aKOHOMeEp-
HOCTb oCelaHuA pa3HOPOAHbIX YacTul, C y4eTOM 3aBMCUMOCTH
BOJTHOBOW 3HEPrN OT CKOPOCTU BETPA U BbICOTbI BOMH (pUc. 3).
YpaBHeHusi (4) u (5) xapakTepusyloT U3MEHEHVE NapameTpoB
Xnakon CbaSbI B PyCJIOBOM MOTOKE. 3meHeHne KOHUEHTpauuu
npu BO30ENCTBUN BETPOBbLIX BOJIH UMEET BUA:

a0 [
20 e
(Sf
ID /& &
= v |
0.2 0.4 0.6 02 Hée
Puc 3. ZapHCHMOCTE SHEPIHH EOJH 0T CEOpOCTH EETPa
C yUETOM KPHBELE PACp e ele i BEICOT BOJH 1
CEOPOCTEH BETPA B BOJOXpAHIUTAILL
e TanmmenTcEOM > YapgapuHckoM == EByTyHCEROM

S

ayt+ayy *
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3AKNKOYEHUE

MpennoxeHHas matemaTtnyeckas cxema obbeauHSIET onu-
CaHWe OCaXaeHUs1 HEOQHOPOAHbIX MO KPYMHOCTY YacTuL, U BO3-
[eNCTBUE BETPOBOW BOMHbI. MNony4yeHHble 3aBucumoctm (9) u (12)
OMUCBIBAIOT M3MEHEHNWE KOHLIEHTPaLMM opaKLmii No rnyobuHe 1 BO
BPEMEHMN COOTBETCTBEHHO 6e3 yyeTa 1 C y4eTOM BOITHOBOIO BO3-
aenctems. AHanuM3 Mogenu NokasbiBaeT, YTO MapaMeTpbl MOToKa
1 BETPOBOIO BOMTHEHMS AOJHKHBI pacCMaTpuBaThCS COBMECTHO,
MOCKOMbKY OHW BMMSAKOT HA CKOPOCTb M MOC/eoBaTeNbHOCTb
ocaxaeHus dpakuun. NMpakTnyeckoe 3HayveHue pesynbTaToB
COCTOMT B BO3MOXHOCTM MCMOSb30BaTb MOMYyYEHHbIE COOTHO-
LUEHUSI MPU PacYeTHOM OLIeHKe TBEPAOrO CTOKA, OTCTOWHUKOB U
30H 3anneHns BogoxpaHunuul. [Ans gansHenwen sepudukaumnm
MOAENM LienecoobpasHo ConoCTaBUTb PACHETHbIE KOHLIEHTPaLW-
OHHble Npodunun ¢ NabopaTopHLIMU 1 HATYPHLIMU U3MEPEHNSMU
NpU pasnuyHbIX rPaHyNoOMETPUYECKMX COCTaBax U napamerpax
BETPOBbIX BOJTH.
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'KapLum faenat TexHUKa YHUBEPCUTETH
ZTUKXMMW” Munnuin TagKukoT YHUBEPCUTETH

Annomauus. Masxyp maxonaoa Amyoapéoan Kapuu mazucmpan kananuea (KMK) myzoncus ycynoa cys onuu wapoumuda
KAHA KUpuui KUCMUOQ Xocun Oynaouear 1otka YyKUHOUIAPUHUHS MAPKATU OUHAMUKACYU 64 YIapHu mo3saiauda goiida-
NAHUNAOUSAH 3eMCHAPAONAPHUHE MO3ANAW, UWAAPU XAACMUOARY UMMUPOKY Epumunean. [lara-maokuKom 6a MOHUMOPUHS
HAmudicanapuea acocianud, KaHan y3yHiueu oyuuda 1ouKa YKuHOuIapurHute ousuil mapkaiuwu xamoa 17 ma 3emcHapsao-
JapOaH ubopam napKHUHe MexHUK X0Namu 84 KaHa OVIna6 JHeounauysy maxaui KuiuHean. Taokukom Hamudicacuoda KaHau
kupuw Kucmunune 1K 0-40 opanueu ymymuil ypkuHOU Xaxcmunutne 85 gousudan opmueunu mawkiui 3myeui He KIAHeAH
VHACMKA IKAHAUSY AHUKIAH2AH 8d 3eMCHAPAONAPHU KAHAN OVINA0 OKULOHA JHCOUNAUMUPULL, MO3ANAUL 2DADUSUHU MABCYMULL
YPKUHOU OKUMUSA MOCIAUMUPUWL OYIUYA MABCUANAD UWNAD YUKUILAH.

Kanum cyznap: mygoncus cye onuul, Mazucmpan Kanai, 10uUKa 4KUHOUNAp, 3eMCHAPAO, SUOPOMEXAHUZAYUS, MUHOUP2UY,
cys capghu, y3am sHcapaéunapi.

Annomayua. B cmamove paccmompensl 60npocul OUHAMUKYU 00paA306aHUs HAHOCO8 HA 6X00HOM yyacmie Kapwunckozo
mazucmpanvrozo kanaia (KMK) npu becniomunnom 60003a60pe u3 peku Amyoapuva, a maxice poib 3eMAECOCHbIX CHAPAO008
8 0bujem 0bvbEMe GbINONHAEMbIX pabom no ouucmke. Ha ocnoge pe3yibmamos nonesvix Habmooenuti u MOHUMOpUH2a npo-
AHATUUPOBAHO PAChpedeNeHue HAHOCO8 No ONUHe KAHALd, 4 MAKdce MEeXHUYecKoe COCMOsAHUE U pacCmanoska napka us 17
3eMCHap006 60016 Kanana. Yemarnogneno, umo yuacmok 1K 0-40 6xo0Hotl vacmu KaHana A615emcs Hauboee HazpyIHCeHHbIM,
axkymynupys 6onee 85 % obujeco 00béma HaHOCO8; pa3pabOManbl PeKOMEHOAYUU N0 PAYUOHATLHOMY DASMEWCHUIO 3eMCHA-
PAO0S U KOPPEKMUPOBKe 2pauKa O4UCHKI C YHEMOM Ce30HHOU OUHAMUKU HAHOCOS.

Knrouesvie cnoga: becniomunnwiii 60003a00p, MA2UCIPATbHBLI KAHAT, HAHOCHL, 3eMCHAPAO, 2UOPOMEXAHUSAYUS, OMCOU-
HUK, pACX00 600bl, pyCIOBble NPOYECCH.

Abstract. The article examines the dynamics of sediment deposition at the intake section of the Qarshi Main Canal (OMC)
under damless (free) water intake from the Amudarya River, together with the role of dredgers in the overall volume of cleaning
works. Based on field monitoring data, the distribution of sediment along the canal length, as well as the technical condition
and placement of the fleet of 17 dredgers along the canal, were analysed. It was found that the PK 0-40 segment of the canal
intake accumulates more than 85% of the total sediment volume, making it the most heavily loaded section. Recommendations
are proposed for the rational placement of dredgers along the canal and for adjusting the cleaning schedule to seasonal

sediment inflow.

Keywords: damless water intake, main canal, sediment deposition, dredger, hydromechanization, settling basin, water

discharge, channel processes.

KUPULL

V36ekuncToH Pecnybnnkacuaa cyropunaauraH ep Maiiaonmn 4,3
MITH. FeKTapHu Talkun atagy Ba Oy epnapgaH Mamnakart snnm
KULLIMOK XY>Kanuru MaxcynoTUHUHT kapuind 60-70 dounsn onvHaau.
Wnpuk Hacoc cTaHumsinapy TOMOHWMZAH XU3MaT KUMMHaaWraH
KaHan TM3MMapuH1 MEbEPUIA LIapoUTAa SKCMyaTaLmns KANMLL
Taxpmbacy LWyHW KypcaTaguky, KaHan yndamnapu Ba Typura
6ofnuk pasuwga ynap uun gasomuga 0,5-1,0 M rava noika
yykuHgunapy 6unaH TynuG konuwwy KysaTunagu, Hatuxkaga
KaHamHWHI KyHAanaHr kecum tosacu 4-5 gousrada kamasgu.
By y3 HaBbGaTuga Hacoc CTaHUUSIMAPUHWUHT CYB TabMWUHOTU
Gapkapopnurura, arperatnapHUHr Xuamat Myagatura Ba uppu-
raumst TM3UMUHUHT YMYMUWIA caMapagopnurura canbuin Tabeup
KypcaTtagum.

AmynapénaH Kapwu maructpan kaHanura (KMK) TyroHcu3
CyB ONnuLL ycynuaa, sbHU aapé ysaHuaaH 6eBocuTa onuHagu.
ByHaan wapoutaa cyB onuLL HyKTacuaary okum rmapoaMHaMuKk
XyCYCUSTNapuHUHT Bekapopnuru, aapé y3aHUHUHT MaBCyMuUi
KanTa LaknnaHuuy Ba oKopu nonkanunuk gapaxacu (5-8
Kr/m® rada) cababnu kaHan KMpUW KMCMMAa xagan 4yKuHau
TYNNanMWK Kysatunagu. Annnuk Yyknaam mukgopu 8 aaH 12
MWMNIIMOH TOHHarava etagn. by myammoHnn GapTapad atvwaa
rMopoMexaHusauusanaliraH Tosanai ycynu, ssbHU 3eMcHapsia-
napaaH coriganaHuil acocuin Bocuta xucobnaHaau.

Kanannapgaru nowvika-4ykMHOW XapaéHNapUHUHT Ha-
3apuii acocnapu Ba ynapHu 6aptapad aTuw ycynnapu
6ynuya C.T.AnTyHuH, C.X.AbanbsaHy, A.M.Myxamepnos,
X.A.Npmyxamenos, X.A.Vcmarunos, N.A.By3yHos, P.YpkuHbaes,
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XK.Kyukapos, A.A.lLloknpos, A.Toxunboes, A.M.ApndxaHos,
[O.P.basapos, K.W.baiimaHos, ®.lllaazn3os, B.Hopkynos kabu
ONVMMapPHUHI TagKMKoTnapyu Myxum axamusatra ara. Hacoc
arperaTnapyHUHI NonKa 3appadanapv Tabcupuaa abpasms
emupunuwm macananapn M.M.Mawmaxonos, T.lU.Maxwnaos;
KaHanmapHM YYKMHAM Ba NonkagaH To3amnallHUHI 3aMOHaBUiA
TexHonorusinapu aca O.A.Mosaukuit, O.P.Oumnos, b.P.Ypanos
TOMOHUAAH ypraHunraH. LLyHra kapamai, TYFOHCK3 CyB OnuLL Lua-
pouTuaa 3eMCcHapsAANapHUHE kaHan 6ynnab okunoHa xxonnatuTu-
PUNNLLW, YNAPHWHT UL camapafopnmrmin 6axonatl MesoHnapu
Ba TO3anaLl rpadurmHm nolka Kenuil pexmnmMmra MocnaLuTMpuL
macananapu xo3vprada TynuK e4MM1HM TonvaraH.

TapkukoTHUHT makcaan — KMK kupuw kucmmnpga norika
YYKUHAWNAPUHUHT KaHan y3yHnuru 6ynnya Tapkanuul
KOHYHWUSATNAPUHN aHuKnaLl, 3eMCHapsaAnapHUHT Kyn AUAMnK
vLLnaLl KypcaTkMunapyHn Taxui KUnnLL Xxamaa Ly acocaa ynap-
HUHI XOMMaLLyBu Ba To3anatl rpacmrmHn onTuMan TaLlku aTuL
Bynvya nmuin acocnaHraH Tascusnap uinab ynkmwgad nbopar.

MATEPWATNAP BA YCNYBIAP

TapkukoT Kapm maructpan kaHanu (AmyaapénaH 1-Hacoc
CTaHuuscurada 6ynrad 21 km ysyHnukaary 6o y3aH kaHanm)
waponTtaga 2020-2025 nunnap mobaHupga onub GopunraH
Jana-kysatuwinap Ba akcnnyaraums xucobot mabiymoTtnapu
acocuaa baxapunau. [lana TagkMkoTnapy govpacuga Kyniaaru
ywnap amanra owmpunau:

kaHan yayHnurv 6yinya xap 6eLu kyHaa 6yrnama sa kyHganaxr
YYKYPIVK Yn4oBnapu yTkasungu, GyHUHT y4yH xapakatnaHys4u
KaTtepra ypHaTuiraH axonot-ynyaw Kypunmacugad dongana-
HUNAK;

CyB capdu Ba OKMM TE3MNUIMHN aHWKNALL Y4yH MMApOMETPUK
BEPTYLUKA KynnaHunau.

3emMcHapsanap ToMoHuaaH baxapunraH ULl xaxmm Ba capd-
NaHraH 3MeKTp 3Heprusacu MUKAOPW Xap OMIMK aKkcnnyaTtaums
xucobBapaknapu acocvaa kang atungu. 1 m® novika YyKUHAUHU
cypub onuw yyyH Tanab atunaguraH KyeBBaT Ba capdraHa-
AVraH 9MneKTp 3Heprus MUKOopW Kynmaarn Hucbatnap opkanu
baxonaHau:

N =V s -

1m 1m N¢/ Vg, K = N, = - Keek

By epaa: Vin® — 1 M* CYIOKNUKHUHT ypTava xaxmm (M3); V, —
cypunraH cyroknuk xaxmu (m%); N, -cboinananunrad kyssart (kBT);
K, o — ONEKTP SHEPrUACUHUHT UCTEBMOMN HapXU.

OnuHraH HaTwxkanap CTaTUCTUK kalTa WLNaHAy Ba KaHan
yyacTkanapu (nuketnap) 6yniuya novika YyKMHAMNapu xamaa
TO3anaLl ULLIapu XaXKMUHUHT hoM3ui yryLum xucobnab unkmungm,
LUYHWHIAEK 3eMCHapsAIap NapkMHUHE TEXHUK KypcaTKuynapm Ba
KaHan 6ynnab xonnailyBu Taxnun KUMUHOW.

HATWXANAP BA MYHO3APA

[Hana Tagkukotnapu gasomuaa KMK 6ow y3aH kaHanuHuHI
KMpUL KMCMKM onTu Lwaptnm yyactkara (Kupuw-0, MK 0-20, MK
20-40, MK 40-65, MK 65-103, MK 103 aaH 1-HCraua) 6yn16
ypranunau. 1-xagBanga kentupunraH mabnymoTtnapra kypa,
nowvika YYKUHAUNAapUHUHI acocuin kucmu (46 %) Ba To3anaw
ULLINAapU XaXMUHUHE 3Hr katTa ynywwn (51,7 %) anHax MK 0-20
yyacTkacwura TyFpu kenagu. MK 20-40 yyacTkacuga aca YyKMHAu
xaxmu ynywm (27 %) Tosanaw mwnapw ynywugan (3,4 %) ce-
3unapnu gapaxaga tokopu 6ynub, 6y epaa Tosanaw uwnapu
eTapnu gapaxaga onvb 6opunmaétraHnaan ganonar 6epaau.

KypnHnb Typubaunkm, kaHan kvpuw kucmuHuHr MK 0-40
opanuin (sbHK1 Knpuw-0 Ba MK 0-20, MK 20-40 yyacTtkanapu

NWFUHAUCIK) YMYMUIA NIONKA YYKUHAUTAPY XaXMUHUHT 85 honsn-
[AaH OPTUFVMHU, TO3anaLl UNapu XaXMUHUHT 3ca 77,4 (Hon3nHu
Tawkun atagu. by HaTwKa KaHan KMpuUL KUCMUHWHT TMApaBnvk
pexumy Huma cababgaH anHaH LWy 30Haga novika 3appava-
NapVHUHT YYKULW LIAPOUTUHW ApaTaéTraHnHu Kypcatagn Ba
3eMcHapaanapHu xonnawwTupuLLAa Maskyp yqactkara yCTyHNvK
GepunuLun 3apypnurvHm acocnanau.

60

N To3303W MILRAPIK XAMMK, %
s Nodka SYRMHaWNAE XamMi, %

g

i 020 e 20-40 % 40-8% w a5-10%

L
BVRC: S

Kanan ysacTranapw (nuketnap Gyaunyal

1-pacm. KMK kupuw kucmu ysyHnuru 6yinnab nonka
YYKMHAMNAPM YYKULLM Ba To3anawl ULapyu XaXxmmnapuHuHr
Tapkanuwmu, %

KaHan kupuw Kucmura KupyBYM fovka YYKMHAWNAPUHUHT
ymMymui xaxmu myannak xongarm (Wmyan) Ba ysaH Tybu
6ynnab xapakatnaHyeun (WTy6) 4ykmHAMNap xaxmnapuHuUHr
nuFHgucnaaH nbopar:

Wy, Wiyan + Woys

JapénaH cyFopull TU3MMUIa KUPYBUM MoVika YYKMHAUNap
XaXMMW CyB OMNULL XaXMW, Aapé CyBWHUHT MONKANWri Ba kaHan

yyacTKkanapuaarm CyBHUHT TUHUKIIMK fapaxacura 60fnvk xonaa
Kynvaarnya aHuknaHagm:

wMya.JI = 2Q - po/Vx

Oy eppa: EQ — Mablym AaBp (YH KYHIIMK €KU OMIUK)
YYYH CYB CapOUHUHT YMYMUI XaXKMU, M, Po — kanan KMpULL
KMCMWA CyBHUHT YpTada nonkanuri, Kr/m3; ¥ i — 4ykkaH nomka
YYKUHAUMAPHUHT 3n4nuri (TuHamprndnap yyyH yprada 1250 kr/
m3).
V3aH Ty6u 6yiinab xapakaTnaHyBuu inpuk pakuusnm
YYKMHAUNapHW xucobra onuw y4yH Kg koaduumneHTtn Knpm-
Tunagn (TowkuH gaspuga Kg=0,15-0,20, kam cyBnu gaBpaa
Kg=0,20-0,27); HaTuxafa kaHanra KnupyB4M yMyMUiA YYKUHAM
XaXMU Kynvaarnda Tonunagu:

Wn = EQ © Po w
H

[Hana TagkukoTnapu Hatwxanapura kypa, KMK 6ow kucmu
Xyoyanaa ysaH Tyom 6yinnab xapakatnaHyBuv YykuHannap ymy-
MU OKUMHUMHT 10-28 dhonsnHm Tawkun atagu. bow THanprnyga
YyKaguraH nonka XakMm aca CyBHU TUHUKNAHTUPULL KO3 ULLM-
eHTU Nb HM xMcobra onraH xonaa aHukNaHaau:

wﬂaﬁ = ZQ - Po - nb/YH,
nb = (p, — Puaux) / Po

Oy epoa PUMK — TUHOMPIUYHUHT YUKULL KUCMUAATN CYBHUHT
xncobrnaHraH nonkanuru.

KaHanHuHr y3yHnurn 6yinab semcHapsanapHu okurioHa
XOMNaLWTMPULL Ba YNAPHUHT 3apyp COHMHW aHWKMaLl yYyH On-

1-xadearn.

KMK knpuvw kuemm y3yHnuru 6yinnab nomka YykKMHAUNAPW YyK1LLKM Ba To3anall ULWNapy XaxmnapuHUHT
ypTauya kuumarnapu, %

Kypcarkunu Kupum-0 K 0-20 | 11K 20-40 | IIK 40-65 | TK 65-103 | IIK 103 - HC-1 | Kamu, %
Tozanam uitapu xaxmu, % 22,3 51,7 3.4 8,6 8 6 100
Jloiika uykunannap xaxmu, %o 12 46 27 6 3 6 100
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nuk 6anaHc TeHrnamacu kynnaHunagun. ABeano yprada onnvk
YYKMHOW XaXMU xucobnaHaau:
WM = xZW3 /12

CYHrpa LUy XaXXMHW KonmnaLl y4yH 3apyp 6ynraH aemcHapsanap
COHW KyNWAAry TeHrnmama opkanu Tonunagu:

P-Kn - WM=II1'N; + I[I'N2 + ... + IIi'N;

Oy eppa: P — kaHan yyactkacy 6ynvda nomka 4ykuHaunapu
ynywu, % (1-xagBanga KenTupunraH kuimatnap, macanaH
Knpuw-0 yuyH 12 %, MK 0-20 y4yH 46 %, MK 20-40 yuyH 27 %);
Kn — To3analu uwnapuHWHr MaBCyMuii HOTEKUCIIUTMHK Xpcobra
OnyBYM KOIPPMLUMEHT (anpen-asryct onnapu ydyyH Kn=1,2,
konraH ovinap y4yH Kn=0,8); MNi — i-Typ 3eMcHapsanHWHS ypTada
Xakukun baxapuw camapagopnuru, m3/coat; Ni — wy Typgarm
3emcHapsanap CoHu.

Ywby TeHrnamagaH KypuHub TypubanKW, YYKUHAOW ynyLun
P aHr tokopu 6ynran yvactka (1-xagBanra kypa — K 0-20,
P=46-51,7 %) Ba MaBCymMuin HOTEKUCIUK KO3 duumneHTn Kn
tokopu 6ynraH gaspnap (maw-aBrycT) ydyH Tanab atunaguraH
3eMcHapsanap coHv boLlka yyacTkanap Ba faspnapra HucbartaH
ce3unapnu gapaxaga tokopuv 6ynagu. Ywoy Hazapuii 6oFnaHuL
amanuéTtga xam y3 TacOuFMHW TonraH — Aana Tagkukotnapu
LUYHU KYPCaTAUKW, KaHan KUPULL KUCMUHWHE aliHaH 3HT oKnaH-
raH yyactkacuga (1-tuHguprud, MK 13+80 — K 39) govmui
paBuwaa 5 Ta 3eMcHapaa uwnanam, 6y aca rokopugarm 6anaHc
TeHrnamacuHuUHI amanuétgary Tabumm Hatuxacu cudaTtvaa
6axonaHnLLN MYMKUH.

3eMcHapsaanapHUHI To3anaw Uwnapyu xaxmuparn uil-
Tupoku. KMK 6ow y3aH kaHanu Ba Amygapé y3aHuWHW pocT-
naw vwnapvaa Typnu ivnnap (1975-2016) nasomvaa mwnab
YMKUnraH, Ansernb Ba ANeKTp opuTManu xamu 17 Ta semcHapsz,
doviganaHunMokaa. YNapHuHr xap GUpUHWHE coaTnuk uwnab
ynkapuww Kyeatu 80 aaH 400 m3/coaTrada, ymymuii KyBBaTmh aca
3 440 m*coaTtHu Talkun atagu (2-pacm).

W 1075-1080 R, {sckm)
m— 10002000 §id. (jpra)
400 | s 20104 sa WHIAH KERRH |AHMw)
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2-pacm. 3eMcHapsaanapHUHI pakamu, Uwnat YMkapunraH

WUNW Ba KyBBaTK bynMya Tapkanvm

PacmpaaH kypurH1G Typmbamku, 3eMcHapsanapHUHE ceaunapnm
kmemm (kapuind 60 %) 1975-1990 nunnapaa vwnab vukunraH,
STbHM 3CKMpraH TexHWKa xucobnaHaaw; dpakart TypTTa arperat
(445, 132, 150 Ba 2010-2016 vn. nwnab yvkunrad Gup katop
6oLuka 6upnuknap) HucbataH sHr caHanaaw. LWyHra kapaman,
aviHaH maHa wy 17 Ta semcHapsg KMK 6ow y3aH kaHanu Ba
AmMynapé ysaHuHu Tozanaw 6ynuya 6apya rugpomexaHu3a-
umanaluraH UWNapHUHT acocuii, amanga siroHa G6axapysuncu
xucobnaHagm — KaHan Kupul kucMuaaru AMNuK nomnka
YYKUHAMNAPUHWUHT feapnu 6apya xaxmu (8-12 MnH. TOHHa
atpocmaa) dakat ynapHuHr épgamuga onvb uvkmunaaun. Oana
TadkukoTnapu LWyHW kypcatamkun, 1-tuHguprnyga (MK 13+80
— MK 39) govmuin paBuwaa 5 Ta 3emcHapsad, 2-TuHaupruyga
(MK 57 — K 64) aca 1 Ta 3emcHapsg vwnangm (3-pacw);
TabMupnalwga 6ynraH 3emcHapaanap CoHu KynamraHga KonraH
arperatnapHVHT IOKMaHULWM OpTMG, YNapHUHI OPTUKYA 3YPUKALL

6unaH nwnawwura onub kenagu. by xonar LWyHW KypcaTaguku,
MaBxXya 21 Ta 3eMcHapsaanap NapkVHUHE yMyMUWI KyBBaTU KaHan
6yrnab TynnaHaguraH YyKUHAN XaxXMUHM TYNWK Komnallura etapnm
6ynca xam, ynapHuHr Tapkubuaaru ackmpraH arperatnap ynyLwm
tokopunurn cababnu amangaru vw camapagopnurin nacamuo,
TO3anatu ULinapy opTuKYa SHeprus Ba BakT xapaxarnapy 6unan
Gaxxapunmokaa.

Amyaaninam cys onww

{Bow wiwaot) 1-HE
1-masgupras Taupe
(7l 13+80 - K 39) 5T - MK 64) | o
| & £ £
" % - =
3 2 kS
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AAAAA A
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3-pacm. KMK 6oL y3aH KaHanvHUHI TUHAUPrAYnap Ba
3eMCcHapsanap xounawysu 6yinya cxemMaTuk Yasmacu
(nukeT Gupnuknapuaa)

YMymaH onraHga, cyHrrv vunnap (2020-2025 nin.) MoHuTo-
PVHIY LLUYHW KYpCaTAUKW, 3eMcHapaanap ToMoHuaaH Gaxapu-
naguraH uw xaxmy Ba OYHUHT y4yH capdnaHaguraH anekTp
3HEepPrusicy KypcaTkuynapy nnn canvH ymyMni pasumiuga opTuL
TeHAeHumsAcura ara.

Okopuaa 6aén atunran Taxnunnap acocmga KMK kupuwu
KMCMMAa 3eMCHapsAnapHW XoMnatTMpuLL Ba To3anall uiunapu-
HM TaLWKUN 3TULW Bynnya Kymaary TaBcusnap mwnab uikungu:

1) 3emcHapsiAnapHuHr acocun kucmu (kammaa 60-65 %) pon-
munii paemwaa MK 0-40 opanusnaa, SbHY NOVIKA YYKUHANMAPUHAHT
85 homnsunpaH opTuFM TynnaHaguraH yvactkaaa >Konnatutmpunu-
LUK MaKcaara MyBoduK;

2) MHTEHCMB YYKMHAM OKMMW AaBpupa (Man-asryct ovnapm)
6oL TUHAMPrMYHK TYNWK BynMaraH KeHrnukaa, AoUMuiA (XaHaak
ycynuaa) To3anail, kam cyBnu aaepAa (ceHTabp-anpen) aca
TYNUK XaxXxmaa Tosanall TapTmbura YTy TaBcus aTunagu;

3) 3emcHapsianap napKWHWHE Ce3nnapnu KUCMU 3CKMpraH
(1975-1990 ni.) TexHukagaH nbopar akaHuHU xmcobra onwub,
yrnapHu 6ocknyima-6ockmy 3amoHaBui, tOKopu onganu uw
KoahdmumeHTHra ara arperatnapra anmMaliTMpuLl 3apyp;

4) kaHan Kupuw KMcMuga cys capdu Ba OKUM YyKyprvruHn
Y3MyKCW3 HasopaT KUnuW TU3VMUHW (aBTOMaTnalTupunrand
rMAPOMETPUK NOCTNap) XXopum aTuL, By aca nowka YyKuLLM Xa-
paéHnapuHy onavHaaH Galopar KUnuLL Ba To3anall ULLnapuHn
pexanawTtupuwaa camapanu Bocuta 6ynub xusamar kunagu.

XYIOCA

YTkasunraH TaaKMKOT HaTxacuaa KapLum Maructpan kaHanm
KMpULL KMCMmAa Nonka YYKUHANIAPUHWHE Tapkanuium 6up Tekmc
3Macnuru, kaHan y3yHnuruHuHr gactnabku 40 nUKETNK KUCMU
YMYMUIA YYKUHAN X@XMUHUHT 85 domnsuaaH opTuFnHu kabyn
Kunuwmn aHuknaHgun. KadHan Ba Amygapé y3aHuHW To3anall
6ynnya Hapya rugpomexaHusauuanalwrad uwnap amanga 17
Ta 3eMcHapsanap napkvHUHT 3uMMacuga 6ynub, ynapHuHr
ymymun Kkyeatu 3 440 m3/coaTHu TaLlKun aTca xam, NapKHWUHF
kapunb 60 domnsn 1975-1990 nwunnappa vwnab ymkunrax
3CKMpraH TexHukagaH nbopatnurn aHmknangu; 6y xonar w-
naétraH arperatnapHUHr OpTMKYa 3YpuKMLW BunaH mwnawumra
Ba TO3anawl uwnapu camapagopiMriHUHN nacaiuwura onvod
kenmokaa. Nwunab ynkunraH Tascusnap — 3eMcHapsanapHuHr
acocuii knemuHn K 0-40 yyactkacura yCTyH paBuLuaa Xom-
nawTupuLl, Tosanatw rpadurMHA MaBCyMun YYKUHAM okuMUra
MOCRaLITUPULL Ba CKUPraH TeXHUKaHW 6ockniMa-60cknY sH-
runaw — KMK opkanu Hacoc cTaHuusnapura kagonatnm cys
eTkasnb GepuHN axwmnaw Ba rmapoMexaHusaumnsnaiiraHd
To3analw UWNapUHUHE YMYMUN camapagopiuriHy olwmpuiira
Xu3mart Kunagm.
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TYAMYWUUH Y3AH CYB OMBOPUOATU OKU3UKIAP
XAPAKATUHWU HEC-RAS OACTYPUOA MOOENNAWTUPULL

Annaéposa lun6ap Co6MaAXOH KU3un
Wppwvraumsi Ba cyB MyaMMonapy UiMuii TaakukoT MHCTUTYTU TaaKUKOTYMCH
https://orcid.org/0009-0002-4371-1403

Annomayus. Maxonaoa Tyamyiiun 2udpoysenu Y3an cys ombopuoa o1ub Gopunean maokuxon Hamuxcanap Keimupuian.
Cys ombopunune xeneycu 10 tiunoa cueumu yzeapuwt yonamunu ounumw maxcaouoa HEC-RAS dacmypuoa mooennawmupuu
wwnapu onu6 Gopunean. Jlacmyp namuscanapuea kypa, 2031 iiunea kenu6 Y3ar cye ombopu mybuda upkunounap yykub Konuuwiu
HAMUMCacuoa cye OMOOPUHUHE cuumu 75 (ousea KUCKapuuiu npoeHO3 KUTUHAH.

Kanum cyznap: Cys omobopu, okusuxnap, HEC-RAS, modennawmupuws, 6auiopam, 4kuHOULAp Mpancnopmu, OUHAMUKA,

JotKa bocuud.

Abstract. The article presents the results of research conducted at the Uzan reservoir of the Tuyamuyun Hydro Complex.
To determine the changes in the reservoir s capacity over the next 10 years, modeling was performed using the HEC-RAS
software. According to the software s results, it is projected that by 2031, the capacity of the Uzan reservoir will decrease by

75% due to sediment deposition at its bottom.

Keywords: reservoir, sediments, HEC-RAS, modeling, forecasting, sediment transport, dynamics, siltation.

Annomayusa. B cmamve npedcmagienvl pe3yibmamol ucciedosanutl, nposedennvix na Pyciosom éodoxpanunuue Tys-
myronckozo eudpoysna. C yenvio oyeHKy UsMeHeHus eMKocmu 6000xpanuuua 8 oaudxcatiuiue 10 1em Owii0 nposedeno moode-
auposanue 6 npoepamme HEC-RAS. Cozenacno pesynomamam mooenuposanus, npocHosupyemcs, umo k 2031 200y emxocms
8000XpaHunUWa cokpamumcs na 75% 6 pesynvmame HAKONIeHUsL OOHHBIX OMIONHCEHUIL.

Knrouesvie cnosa: soooxpanunuwe, navocvl, HEC-RAS, mooenuposarnue, npoeHo3, mpaHcnopm HAHOCO8, OUHAMUKA, 3d-

uienue.

KUPULL

Cys ombopnapvaa keyaguraH ruapoanHaMmK xapaéHnapHu
ypraHuLu, CyB caTxy Ba OKVIM NapameTpriapyHVHE BakKT Ba MagoH
Gyrinya ysrapvmnHN aHvKnail, rmapoTEXHUK WHLIOOTMapHUHT
rMOpaBnuK UWNaw xonaTuHu Gaxonail xamaa Typnv rugporo-
VK >XapaéHnapHy NpPOorHo3 Kumnuvwiga COHMM MoaennaliTipuLL
ycynnapu Myxum unmun-amanui axamusTra ara [1; 2; 3]. CoHnum
MOZENNALUTUPULLHWMHT aCOCWI MakCaay CyB XapakaTUHWUHI (OM3NK
KOHYHUSITIapyHW MaTemaTuk TeHrnamanap opkanv udoganalu
Ba yrapHW KOMMbOTEP xmucobnawnapu épaamuaa ednwaaH
néopar [4; 5; 6]. CyB omboprnapnHM COHMM MOAEMMALITUPULL
yYyH AacTyp TaHnawpaa bup HevTa acocuin Me3oHnap xucobra
onuHaau [7; 8]. Xo3vpru BakTAa ryapaenuk Ba ruapoavHamumk
mopennawTupnwaa HEC-RAS, MIKE 11, Delft3D, MOHID kabwu
jactypnap KeHr kynnanunmokaa [9; 10].

TMIY Y3aH cye omBopuaa aapé oKMMuaaru noitkaHuHr

YYKMLLIW, LUYHUHIZEK, Koca Tybura yykaguraH OOLLKa KaTTvK 3appa-
nap cyB OMOOPVHUHT OKUMHU OOLLKAPULL KOBUMUATUHUHT MyHTa-
3am pasuwga nacanvwumra onub kenmokaa [11]. Wy cababnu cys
OMOBOPUHWHT Kenryey 10 rnga CUFMKM y3rapumil XonatuHyi Gunuu
Makcagmaa Mofennawtupuw uwnapy onub 6opunan. Mopgen-
nawTtupuw ysyH HEC-RAS pgactypy myxaHavcnvk amanuéTura
NYHaNTUPUNTaHnur, KEHr TapkanraHnuri Ba MOAeN Hatukana-
PVHW Typnu rpadvk Ba KapTorpadouk Laknnapaa Taxann KAnmLL
UMKOHMATY Bopnury Ly 6unaH 6ypra, 04vK Ba amanui ruapasnmk
xucobnalunapra nyHanTupunraHnurn cababnu taHnab onuHaw.

MaTtepuman Ba ycynnap. HEC-RAS cys omGopnapuga
OKUM Ba YYKMHAWUMAP TPAHCMOPTUHU Taxfum KWMWLL, anHuKca
TYypnu kecumnapaaru 6ofnaHmaraH YyKUHAMNapHUHE Taluuiw
KOOMNMATMHM BaluopaTt Kunuw ydyH Moc kenaam [12; 13]. Yw6by
Taxnun gacTypra KUpUTUNraH YyKMHAW TpaHcnopTu batoparym-
napv Meyer-Peter Miiller (MPM) ycynn époamuaa 6axonaHraH
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TyD YykMHOM Ba Myannak 3appadanap TPaHCnopTUHM Y3 nunra
onagn. MPM TeHrnamacu amnupwvk nyn éunad onuHrad 6ynuo,
cyB ombopnapuaa YyKMHAunap xapakatuHu 6awlopar kunaau Ba
YYKUHAUMAPHUHT KEHT KyNaMnu ynyamnapu ydyH KynnaHunagu
[14; 15]. TeHrnama YykvHAMNAPHW Tawmwaarm pusnk xapaé-
napHu TaBcudpnaw y4yH 6up HedTa acocuil KaTTanuknapHu y3
nyura onagu:

3 3 2,

(55) YRS = 0,047(re )y + 0,25 (£) (BX)* - g3 (1)

MabnymoT TynnaLl xapaéHuaa cyB OMOOPUHUHT Tonorpadmk
yN4oBnapu yTkasunau, YYKMHAM HamyHanapu (xam Ty6, xam
Myannak) OnMHAM Ba AAPEHWHT KYHNWK CyB capdu kawmg STmob
6opunan. HEC-RAS pactypu épgamuaa 2021-avnrm 6atumeTpust
MabIyMOTIIapy Xamzaa KyHIMK CyB capu Ba YykuHaunap kabu
Gapkapop okvm napametpnapu xucobra onuHan. CyB om6opu-
HUHT opuii xonaTu Ba kenrycu 10 un gasomuaa cyB omM6opu
TyOuaa TynnaHaguraH YyKMHAMNAp XaXxmuHu Galiopart Kunuil
YUYYH MOAENNaLITUPULL Unapy aMmanra owvpunam (1-pacm).

YH ANNAVK MOAENNaLLITAPULL AABPY XMCOBNALL MKOHNSTIIapH
OunaH YyKMHaMNap Xxocun Gynmwmngarn Myxmm TeHAeHUMANapHi
Ky3aTuL MMKOHWSTM ypTacuaaru MyBo3aHaTHU TabMUHMALL YYYH
TaHnaHaum.

| Mmmworguan |
!

1-pacm. HEC-RAS pactypuaa V3aH cyB OMOOpPUHU NoiKa

6ocuLM XKapaéHMHM MoAennawTUupuw 6ockuunapu

Uzan_1Dsed_trns_mod

Plan: Simulation_9_23.08.2026
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2-pacwm. Jloika oKkM3uKnapu TynnaHulmy HaTukacuaa y3aH TYOUHUHT y3rapuwm (2025-1)
Uzan_1Dsed_trns_mod Plan: Simulation_9_23.08.2026
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3-pacwm. Jlorika oku3ukKnapu TynnaHuLM HaTuXKacuaa y3aH TyOuHuHr ysrapuwm (2032-1)
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HATUXANAP BA MYHO3APA

[Hactnabkv mogennawTMpuLL y4yH TynnaHraH Mabiymornap
V3aH cys omBopnaa YykuHaunap TpaHCnopTMHI MofdennaLTyi-
puw yyyH HEC-RAS mogennawwtmpuw gactypura KUputungu.
Cys ombopuHuHr 2022 nungaH 2031 nunrada 6ynraH gaspu
yYyH mofen Hatuxanapu onuHan. CyB oMB6opuHuHT 2025-inn-
[Jarv novka okuavknap TynnaHuwmn Hatuxkacuaa y3aH TyOuHUHT
yarapuiumv rpadouru kentupunraH (2-pacm). padpuk HaTuxanapw-
ra Kypa TyFoH éHugarn otmetkanap yprada 120 m Hu kypcatam.
OnuHraH HaTwkanap Y3aH cys om6opuaa CyB caTxy PeXMMIHM
Haxonall, rmapoaMHaMUK XapaéHnapHu Tagkuk Kunuw xamaa
KeVMHI 1 3KOMOTWK Ba rMAPOTEXHUK MPOrHO3 X1cobnapuHn amanra
OLUMPULL YYYH ULLIOHYNKM xmcobnal 6a3acuHu apataau.

Y3aH cyB OMBOPUHMHT Y3YHAUIM GYinya YYKUHANNAPHUHT
waknnaHvwm 2031 nnnra kenub TyroHaaH 56 kM rava 6ynraH
Xyoa katTa xyayaHu kampab onraH (3-pacm). Cys om6opu 6oLu-
naHuw kuemuaa ty6 6anananurn 124-126 metpnap atpodpuaa
6ynraH 6ynca, TYFOH TOMOHra sikMHnaLuraH capy 1y6 6anangnuru
117-120 metprava nacannd 6opraH. Bupok ysaH Tekuc amac,
mMacoda AaBoMuaa GanaHAnMK Ba NacTnuMknap Kysatunagu.
MacanaH, 46 kvpga Ty6 6anaHanurn KeckvH kytapunmb, 126,8

meTpra eTraH, 15 km aTpoduaa aca aHr Kyinm Hykta 117 meTpnuk
YYKYPIYK Xxocun 6ynraH.

Y3yHnuk 6yrnya oKMm xapakaTu Taxnun KunuHrangaa, nomnka
MacCaCVHUHI KECKUH OPTULLM acocaH MabilyM Bup yyactkanapra
TYFPU KENULWIN aHnknanam: 44 - 50 kv opanufv AapéHNHT Kopu
oKMMUZaH knpub KenaétraH okMM mMaskyp ydactkaga 6upuHyn
KEeCKWH rmapaBnuvk KapLunnukka yuparad. 15 - 22 km opanurmnga
rpacOmKHUHE By KMCMUAArN KECKUH KYTapunuL Y3aHHWHT ypTa
OKMMUZA XaM Kafan YykuLl 30HaCK MaBXyAnUIMHW KypcaTaam.
0 - 5 KM opanufn 3Hr Kyin CTBOPAA OKUM TE3MUIMHWUHT SHaaa
cycTnawmiim xucobura aKyHUn nonka maccacu Makcuman
HyKTara YvkkaH.

XYINIOCA

HEC-RAS pactypuga 6axapunraH rugpoavHaMuK nomnka
TpaHCNoOpPTV MOAENN HaTwxanapura kypa, kenrycum 10 nun-
pa Y3aH cys omGopuaars YYKMHAMMAPHUHT Y3YHAMK Byinya
TakcuMnaHuwyn anvknadan. Cys omMOOpuHUHT TyfoHaaH 0-5
kM, 15-22 km Ba 44-50 kM opanuknapuga YykuHaunap Kynpok
Tynnanuwm aHvknanan. LyHuHraek, cys ombopuaa YykmHaunap
YYKMO KONWLLM HaTUxacuaa yHuHr cusumm kenacy 10 nunga 75
dov3raya KMcKapuLLIM NPOrHO3 KUMUHAW.
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TYAMYWUWH Y3AH CYB OMBOPUAOA ‘-IVKISAH OAPE
OKU3UKNAPWUHWUHI CTBOPJIAP BYUUYA Y3TAPULLA
TAXJIUIN

AnnaépoBa [iun6ap CoouaxoH Ku3u
Wppwuraums Ba cyB Mmyammonapy Unmvin TagkukoT MHCTUTYTU TaaKUKOTYMCH
https://orcid.org/0009-0002-4371-1403

Annomayus. Maxonada Tysmypiiun eudpoysenu Ysan cye ombopudazu upkunounap xapaxamunu HEC-RAS dacmypuda
mooennawmupuw Hamudsicanapu xeimupunean. Cye omMo0puHuHe KYHOAIAHe KeCUMAAPUOA YYKUHOUNAD KAHOAl Xonamod
ACOUNAULAHAUSUNY OUNULL MAKCAOUOA MPLOH2A SAKUH JHCOUNAWRAH CIBOD, CY8 OMOOPUHUHS MAPKA3UL KUCMUOA2U CBOD 64
cy8 omMbopuUea KUpuwL KUCMudazu cmeopiapoa MoOeIIaummupui uiaapu oo 6opuiou.

Kanum cysnap: Vsan cys ombopu, HEC-RAS, kynoaname kecum, mooernawmupui, OUHAMUKa, 10tKa 6ocui, penved,

V3aH myou.

Abstract. The article presents the results of modeling sediment movement in the Uzan reservoir of the Tuyamuyun hydro
complex using the HEC-RAS software. To determine the distribution of sediments in the cross-sections of the reservoir, modeling
was conducted at the section near the dam, the section in the central part of the reservoir, and the section at the entrance to

the reservoir.

Keywords: Uzan reservoir, HEC-RAS, cross-section, modeling, dynamics, siltation, relief, bottom.

Annomayusa. B cmamve npedcmagnenst pe3yibmamul MOOEIUPOBAHUA OBUNCEHUA HAHOCO8 8 Pyciosom 6odoxpanuiuuye
Tyamyronckoeo eudpoysna ¢ ucnonvzosanuem npoepammvl HEC-RAS. C yenvio onpedenenus: pacnonodicerus omaoxicenuli 6
NONEPEUHbIX CeUeHUsX BOOOXPAHUIUA ObLIU NPOGEdeHbl PAOOMbL NO MOOCIUPOBAHUIO 8 CHBOPE, PACNONONCEHHOM 60U3U
NIOMUHbL, 8 CMBOPE 8 YEHMPATLHOU YaACU 6000XPAHULUUIA U 8 CINBOPE HA 6X00€ 8 B00OXPAHUTULYE.

Knrouesvie cnosa: Pycrosoe sodoxpanunuuje, HEC-RAS, nonepeunoe ceuenue, mooeiuposanue, OUHAMUKA, 3auileHue,

penveq, OHo.

KUPWULL

[apé oKUMUHUHT TYFOH EépAamumaa TycunuLim Ba cyB ombopu-
HWHT Nango 6ynuLLIv )xapaéHuaa OKUM Te3NWUr nacasiay, LWyHUHr
y4yH OKUM Tapknbugaru Myannak okuaviknap Ba Ty6 4ykuHamnap
cyB ombopuaa akkymynsumsa 6ynaam [1; 2]. |7|VIpI/IK YykuHgunap
IOKOPU KCMAa, Marganapu aca OKUM TE3NUIMHMHE nacanmiim
6unaH ypTa Ba nacTky KucMmnapra Takcumnanmb, now dpakums-
NapHWHT yryamapu TYFOH TOMOH acTa-CekuH kamannb 6opaau
[3; 4]. Hatwxaga, cyB OMOOPUHUHT y3MyKCW3 NONKanaHuLLIn co-
avp 6ynaan. By cyB oMGOpY CUFUMUHWHT KaMaUKLLN Ba OKMMHU
OGoLKapuLw NOTeHUManNUHUHT nacanmwimnra onmb kenagum [5; 6].

CyB ombopnapuga keyaguraH ruapoauHaMuk Kapaé-
NapHU ypraHuLl, CyB caTxy Ba OKUM napameTprapyvHUHT BakKT
Ba MangoH Gynnya y3rapulnHN aHvknall, rmapoTeXHUK WH-
LIOOTNAPHMHT TMAPABNVK ULNaW xonaTtuHyu Gaxonalwl xamaa
TYpNu TMAPONOIUK XapaéHnapHu NPOrHo3 Kunuwaa COHMM
MOAENNaLTUPULL YCynnapy Myxum UNMuin-aMmaniin axammsaTra
ara [7]. CoHnM MoAennalTUPULLHMHI acoCUin Makcagu cyB
XapakaTVHWUHT U3NK KOHYHUATNAapUHU MaTeMaThK TeHrnama-
nap opkanu ndoganall Ba ynapHu KOMnboTep xucobnaiunapu
épaamMmmnaa euynwpaaH ubopat. M'mgpaBnuk Ba ruapoanuHaMuK
mogennawTtupuwaa HEC-RAS, MIKE 11, Delft3D kabwu
pactypnap keHr kynnanunmokaa. HEC-RAS pactypuparu
YYKUHOMNAPHU MoZennawTmpu QyHKUMACKH TYpruM HamyHa
OnuLL Xonnapuaa YYKMHOWM MaTepuanuHuHr y3rapuwmnHu
xucobra onraH xonga, cyB oM6opu TYOUHWUHT YYKUHAW XOCUI
6ynuwmn Tydannu ysrapuwvHu MOLennaTMpuL UMKOHVUHN
6epaam [8]. CyB oMOGOpPMHUHT noika GunaH Tynuwun gapé
xaB3acuaa OKW3MKNapHUHT HOBUMLLM Japaxacura, napéna
OKUMVHWVHT TallyBYaHNuK KobunusTtura xamaa cys ombopuaa
OKM3WKMapHWUHT YyKkMw Wwapoutnapura 6ofnuk [9]. TysamyinH
ruapoysenu (TMIY) Y3aH cys OMBOPUHUHT XaM CUFUMU iinnaaH
nnra YykMHamMnap TynnaHub Konvm Hatuxkacupga kamannt
6opmokaa. CyB oMOOPUHUMHT Xopuii xonatn xamzaa kenrycu 10
ninparn xonatuHu 6axonaw makcaguaa HEC-RAS pactypm

époaMuaa MoAennawTUpULL ULnapy amanra owmpunau.
MATEPWUATIAP BA YCYNNAP

HEC-RAS cyB ombopnapuza okuM Ba YyKMHAMUNap TpaHcnop-
TUHW Taxnun KANWLL, aiHUKca TYpu kecumnapgaru 6oFnaHmaraH
YYKMHAMNAPHWUHT Talwuw KOOUNMATUHM GaluopaT KUmuL yuyH
moc kenagm [10]. Ywby Taxnun gactypra KMpUTUIraH YykuHam
TpaHcnopTh bawoparunnapu Meyer-Peter Miller (MPM) ycynu
époamuaa GaxonaHraH Ty6 YykMHAOM Ba Myannak 3appadanap
TpaHCNopTWHM Y3 nyura onagwm [11; 12]. Y 6up xuHcnm Ba 6up
XKUHCIM GynMaraH YyKUHAUMapHU Tax/ui KUnLW Y4yH Maxcyc
vwnab yvkunrad 6ynub, TeHrnama YyKvHAUMNapHW Talmwaarm
hun3uk xapaéHnapHu TaBcudniall y4yH bup Heyta acocuii KaT-
TanuKnapHy y3 nyura onagu:

ke 2 N (i, 2

(k—r) YRS = 0,047(¥s-y)dy + 0,25 (E) (T) g (1)

XapaéH pactnab maBxyp LwapouTHu Gaxonall Ba Mabiy-
MOTMapHW Taxun kunuwaad 6ownadan. MabnymoT Tynnaww
xapaéHnaa cyB oMOOPUHMHT Tonorpaduk yrnyoBnapw yTkasunagu,
YYKMHOW HaMyHanapu OnNvHAN Ba AAPEHWHT KYHIUK cyB capdu
Kang aTmb 6opunan. YYKUHaM HamyHanapUHUHE UMK XyCyCusT-
NapyHY aHVKnall Makcaauaa nabopatopusi Taxmnnapy amanra
owmpunaun. CyHrpa TynnaHraH MabnymoTnap kanta uinaHmo,
mozennawTvpuil yuyH Tanépnasan. HEC-RAS pactypuit Tabmm-
HoTu épaamuaa 2021-Annri 6aTuMeTpus MabymoTnapy xamaa
KYHIUK CyB capcu Ba YykuHaunap kabu okuMm napametpnapu
Xxucobra onuHAaun.

HATWXAINAP BA MYHO3APA

[Jactnabkv MmogennawTMpuLL y4yH TynNnaHraH Mabiymotnap
V3aH cys om6opuaa YYKMHAMNAP TPaHCMOPTUHN MOAENNaLlTY-
pvw yyyH HEC-RAS mogennawtvpuil gactypura KUpUTUnau.
TyFOHra sIKyH xownaLuraH 8-CTBOPHUHT KYHAANaHT KeCUMU Mypak-
kab penbedra ara (1-pacm). lpadmkHuHr 2500 - 3800 nukeTnap
opanufuaa y3aH nauaarv 6anaHanvknap Maexyanura KypuHagu.
By aca OKUMHWHT Maxannui ruapaenyik KapLumMnvknapumra Tabeup
Kypcatagum.
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Uzan_1Dsed_tms_mod  Plan: Simulation_9_23.08.2026
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ombopyvaa Te3nMK ManaoHUHWHI HOTEKMC TakcMMnaHuLLmura cabab
6ynuwmn mymkuH. CyB oMBOpUHUHI 32-cTBOpAArK KyHpanaHr
Kecummaa cyB catxu 128 m atpocmaa bapkapop caknaHMmokaa
(3-pacm). Kecum waknu GuprHum xonatra HucbataH aH4ya KeHr
Ba TekucnaHraH 6ynun6, cyB OKUMUHWUHT aCOCUI KUCMW KEHT Mali-
OOH 6ynnab TapkanraH. V3aHHUHT SHT yykyp kmemm 120-120,5
M 6enrunapaa xxomnaiurad, Makcuman cyB yykypnuru 7,5-8,0 M
HY TaLUK1N aTagu.

Uzan_1Dsed_tms_mod _Plan: Simulation_9_23.08.2026
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1-pacm. CyB OMBOPUHUHT KYHAANaHr kecuMu 8-cTBOpAaru
xucobum cyB caTxu npocdunu

V3aHHUHT 3HT YyKyp HykTach (V3aH Ty6u) TaxmmuHaH 3700
- nukeT atpodmaa 6ynub, feHrn3 catxypaH cyB Tyom 6anaHza-
nmrn 120 M HU Talkun aTaam. Y3aHHWUHE Yan KMproFu HucbataH
TEKMC Ba KUSIPOK, YHT kuprofn aca (4300 - MUMKeTaaH CyHr) Ke-
CKMH KyTapwunraH. 11-CTBOpHM Taxnun kunagurad 6yncak, cyB
OMOOPVHWHTI XapaKkTepnu KyHAanaHr kecumnapuaaH upn yqyH
xucobnaHraH cyB caTxy NpoduIIn ake STTUpuiraH (2-pacm).

Uzan_1Dsed_tms_mod Plan: Simulation_9_23.08.2026
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2-pacm. CyB oMGOPUHUHT KyHAanaHr kecumu 11-ctBopaa
XxucobnaHraH cyB caTxy Ba OKMM ManfoHu

MogennawtmpuL HaTKanapura Kypa, Maskyp kecumzaa cys
catxy 6anaHgnurn 128 M HY Tawwkmn atraH. KecuMHUHI mapka-
311 KMCMmMAa YyKypraliraH y3aH Maexyg 6ynun6, yHUHr SHr nact
Hyktacn 117,5-118,0 m atpodwmpaa kysatunagu. femak, ywby
HyKTaga mMakcuman cyB uykypnuri tTaxmuHaH 10 m ra etagm.
Kecum waknu acuMMeTpUK XycycusaTra ara 6ynub, van Kuprok
KMCMU HUCOaTaH TeKUC KUAnNUKAaH Tallkun TonraH. by xonar cys
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3-pacM. Y3aH CyB OMGOPUHUHT KEHT KYHAANaHr Kecumm
32 - cTBOp YUYyH XxucobnaHraH rugpaBnuk xonar Ba
cyB t03acu npocdunu

KecumHuHr ypTta kucmmnga 1y6 penbeduHuHr HucbaTaH
Tekucnurn kysatunub, 6y cyB maccacuHuHr 6up mapompa
TaKkCMMMaHULWKN YYyH Kynan ruapaBnuk LIapouT spaTagu.
Kviproknapra sikuH xygyanapaa aca YyKyprvukHUHT Kamanuium
xpucobura ruapaBnuk Kapwmnmk KoapUUNEHTUHUHT OPTULLIM
axtumonu maexyn. HEC-RAS xucobnawnapu HaTwxanapura
Kypa cyB ombopuaa cyB CaTXxMHUHT yMyMuin npochunu Gapkapop
xonatza LaknnaHraHnurHy Kypcatau.

XYINOCA

KyHoanaHr kecumnap Ttaxnunu kynuparu xynocanap-
HW YMKapuL MMKOHWHWM Bepau: cyB OMOOPUMHWMHI Mapkasui
KMCMMZ@ 3Hr KaTTa YyKyprnvknap LUaknnaHraH; KMpFok 3oHana-
pvaa YyKypnVKHUHT KaMalnin OKUM TE3NMUMMHUHT Maxanmnui
y3rapuwnapura onub kenagu; cyB catxy nNpoUIUHUHT
Gapkapopnur MOAENHWHI YerapaBuii LapTnapu TyFpu TaHNaH-
raHNUMVHW KypcaTtagu; KyHaanaHr Kecumnap reoMeTpusicu cyB
XaXMU Ba rMApaBnuK napameTpnapHu aHuk Gaxonawga xan
KWUIyBYM axamusiTra ara.
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MAXTA ETULLTUPULLOA TOMYUINTATUB CYFOPULL
TEXHONOI’MACUHUHI CYB CAP®U BA XOCUIAOPITUKKA
TABCUPUHU BAXOIALL

CapukoB Anépbek PepgxabanueBny
lepmral.wm Ba CyB MyaMmonapu VIJ'IMI/II7I-Ta,ElKV|KOT NHCTUTYTN MYCTaKuUn TagKkNKoT4mn
https://orcid.org/0009-0009-1373-6790

Annomayus. Maxonada AHOUCOH BUNOAMU WIAPOUMUOA NAXINA EMUUMUPULLOA MOMUULAMUO CYROPULL MEXHOTOSUACUHUHS
cyopu cysu capgu 8a Yocundopiukka mavcupu 6axonanean. Tomuunamud 6a anvanasull 32amiab cy2opuul yCyinapu Kuécuil
MAXAUL KUTUHUD, CY20pU CY8U capu, cye medxcanuuiu, cysoan Qotoaranuiu camapadopiuey Xamod naxma ¥oCunoopiueu
Kypcamxuunapu ypeanunou. TaOKuKom Hamulcaiapy moMyunamud cy20puml mexHoI02UACU Cy20puL Cysu cap@unu kamaii-
mupuu, Cy8o0ar GONOANaHU CaMapadopiIueUH OWUPUWL 64 NAXmMa XOCUTOOPIUSUHU KYNAUMUPUW UMKOHUHU OepUutuuHu
Kypcamou. OnuHean Hamudicanap cye pecyperapuoan OKUIoHa Pouoananuiu 6a NAXMAa4unuKod Cy8 medicosyi mexHoN0UsIapHU
KeHe Jcoputl Smuws OVuuia wimMuti-amanuti magcusiap uuiad Yuku Y4y acoc 0yaud xuzmam Kuiaou.

Kanum cyznap: naxma, momyunamué cygopuui, cyg memjicawus, Cy2opulil cygu capghu, Xocuioopaux, cysoan goudananum
camapaoopnueu, AHOUNCOH eunoamu.

Annomayusn. B cmamve 0ana oyenxa 61usHus MexHON02UY KANETbHO20 OPOULEHUS HA PACX00 OPOCUMENbHOU 800bL U YPO-
JACATIHOCb XTIONUAMHUKA 8 YCH08usix AnOudicanckol oonacmu. IIpoeedén cpagHumenbHblil aHau3 KanenbHo2o U MmpaouyuoH-
HO020 60P030K08020 CHOCOO08 OPOULEHLUS NO NOKA3AMENAM PACX00d 800bL, 8000COEpedtceHUs, P PeKMUBHOCIU UCNOTb308AHUSL
800bL U YPOJICATIHOCIIU XAONYAMHUKA. Pe3yrbmamul uccnedo8anuii nokasani, 4mo npuUMeHeHue MexHOL0UU KaNnelbHO20
OpOULeHUs. NO38ONAEN COKPAMUNb PACX00 OPOCUMENbHOL 600bl, NOGBLCUNTL IPPHEKMUBHOCTIL 6000NOTBI08AHUA U YEETUHUMb
ypoorcatinocme xanonvamuuxa. Ilonyuennvie pesynomanmsi Mo2ym Oblinb UCHOIL308AHBL NPU PA3PADONIKE HAYYHO-NPAKMUYECKUX
PeKoMeHOayull o 8HEOPEHUI0 8000COEPecaruuXx MexXHON02Ull 8 XIONKOB0OCMEe.

Knrouesvie cnosa: xnonuamnux, kaneipHoe opouierue, 6000chepedicenue, pacxod opoCcUumenbHol 600bl, YPOlUCAHOCHb,
aexmusHoCmsb UCNONL308aHUS 800bl, AHOUdICAHCKAA 0OnACHb.

Abstract. This article evaluates the impact of drip irrigation technology on irrigation water use and cotton yield under the
conditions of the Andijan region. A comparative assessment of drip and conventional furrow irrigation methods was carried
out based on irrigation water consumption, water saving, water use efficiency, and cotton productivity. The results showed
that drip irrigation significantly reduces irrigation water use, improves water use efficiency, and increases cotton yield. The
findings provide a scientific basis for the wider implementation of water-saving irrigation technologies in cotton production.

Keywords: cotton, drip irrigation, water saving, irrigation water use, cotton yield, water use efficiency, Andijan region.

KUPULL

CyHrri unnapga rmoban vknum ysrapuviim, cyB pecypcna-
PVHWMHI KaMauLn XxaMaa KWLLNOK Xyxanurimga cysra 6ynraH
TanabHuHr optnb Gopuum cyFopunaguraH AEXKOHYMNUkAa
cyBAaH camapanu gonganaHuw Macanacuiu gonsapb sasuda-
napgaH 6vpura annaHTupmokaa. Mapkasuin Ocvé naenatnapuaa,
XymnagaH Y36eKkncToHaa, CyFopuLL CyBMAPUHUHT aCOCHI KNCMM
TpaHcyerapasuin fgapénap xucobura waknnaHraHnuru cababnu
CYB TabMWHOTW WungaH-iunra mypakkabnawmnb 6opmokaa.
Ly myHocabaTt bunaH KULWIOK Xyxanurnaa cyB capduHu
KUCKapTUpWLL, MaBXyf CyB pecypcrapuaaH okunoHa dongana-
HULL Xamaa HoKOpY XOCUMOOPINKKA 3PULLMLL UMKOHUHK GepyBym
3aMOHaBUIA CyB TEXOBYM TEXHOMOTMSNAPHU KEHT XOPUIA STULL
MYyXMM axamusitT kach aTMokaa.

Pecnybnukamuaga KULWNOK Xy)anuru SKUHNapuHu eTuwtu-
pULWAa CyB TEXOBYM TEXHOMOTMSNAPHW XOPUIA KUNULW Aasnat
cuécatn fapaxacura kytapunrad 6ynub, maskyp nyHanuwaa
61p KaTOp HOPMaTMB-XYKYKUIA XyxoKkaTnap kabyn kunuHam. Xycy-
caH, Yabekucto Pecnybnukacu MpesnaeHTuHmnHr 2020 iun 1
Aekabpaaru MK—4919-coHnu kapopu xamaa kenHr nunnapaa
kabyn KunuHraH kapopnapaa CyB TEXOBYM TEXHONOMSNaPHN KEHT
XOPWIA TULL, CYB pecypcrapuaiaH doaanaHuiL camapagopnmru-
HU OLUMPULL Ba KMLLMOK XY>Karnmru Maxcynotnapm etuwtmpuaa
WHHOBALMOH TEXHOMNOMMSANapH1 Kynnaw yctyBop Basudanap
cudatnga 6enrunadrat [1].

CyHr nvnnapga Mamnakatumuaga ToMymnaTmd cyropuLl
TEXHOIOTUSICK XXOPWIA 3TUMraH naxra MangoHnapy KECKMH opTmb

6opmokaa. AManvér HaTmxkanapu Maskyp TEXHOMNOMNS CyFOPULL
CYBUHW Texall, XOCUILOPINKHN OLUMPULL Ba MLINa6 YnkapuLu
camapagoprurHy lKCanTUpMLLAA FOKOPW UKTUCOAMIA Xamaa 3Ko-
norvk camapa 6epuLLI MyMKUHIUIMHK KYpcaTmokaa. Bupok ywby
TEXHOMOMUAHVHT TYPIU TYNPOK-MKIMM LLIapouTiapuaa cyB captu,
cyBAaH hoaanaHuil camapagopnuri Ba naxra xocungopnurura
TabCUPUHK KoMnnekc Baxonaw 6ynuya TagkMKoTiapHW 4aBOM
3TTUPULL 3apyp xucobnaHaam.

Ly myHocabat GunaH maskyp makonaga AHAVKOH BUMOSATH
MUCONMAA NaxTa eTUWTpmLLAa TOMYMNaTG CyFopuLL TEXHOMO-
TUSICVHN XXOPWI 3TULL HaTvhKacuaa CyB CapUHUHT Y3rapuLun, cys
TeXanuwmn xamga naxra xocungopnurura KypcatraH Tabcupu
Taxnun kunuHran. OnuHrad Hatuxanap acocuga TomynnaTmb
CYFOPWLL TEXHONOTMSICUHUHT CYB pecypcrnapuaaH camapanu om-
JanaHuvL Ba naxta4ynnukaa uwnab ynkapuil camapagopnurmim
owmpuwgary axamusatv 6axonaxraH [2].

MATEPUANNAP BA YCYNINAP

Tapkukotnap AHOMKOH BUNOSTUHUHI CyFOpunaguraH naxra-
YUK XYxanuknapuaa CyB TEXOBYM TEXHOMOMMSNapHU Xopui
aTuW 6ynuya amanra owupunraH uwnap xamga ynapHUHr
camapagopnuruin 6axonaw acocuga 6axapungn. TagkmkoT
06bekTn cudpaTnaa ToMunnaTUG CyFopuLL TEXHOMOTUSICH XOPUiA
3TWIraH NaxTa MagoHnapy xamaa aHbaHaBsui aratnab cyFopuLl
KynnaHunraH MangoHnap TaHnaHau.

AHOMXKOH BUMOATU pecnybnukaga MHTEHCKB KULLINOK XY>Kanuri
PUBOXMaHraH xyayanapaaH oupy 6ynu6, ymymuin cyropunaguraH
ep ManfoHu 267 MUHT rekTapHu Tawkun atagu. LyHaaH 78 MuHr
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rektapu naxrta, 76 muHr rektapu fanna sa 113 MuHr rektapu
axonu ToMmopkanapu xamaa 60LLKa KULLMOK XYXanuru akuHnapu
xucobura TyFpu kenaau. Beretaums faBpuaa maskyp magoHnap-
HW cyB BnaH TabMUHNALL YYyH ypTada 2,2 mnpa m® cyB Tanab
KunmHaau. Bupok cyB pecypcriapuHUHT YeknaHraHnurn cababnm
CyFopuLL MaBCymmAa CyBAaH Texamkop oiaanaHuil Aon3apo
BasudanapgaH bupu xucobnaHaau.

TapgkukoTnapga AHgmkoH Bunostuaa 2021-2022 wunnapaa
CYB TEXOBYM TEXHOMOTMSAMAPHU XOPUA KUWLL HaTuxanapu
Taxnun kunuHan. XKymnagaH, naxta mangoHnapvaa romunnatmo
CYFOPULL TEXHOMOMMACKUHN Kynnail, uppurauus TapmoknapuHi
PEKOHCTPYKLUMS KUMULL, epriapHy fiasepnu Tekmcnatl, pakamnm
TexHonorusanapgaH dovijanaHvl xamaa arpoTexHuk tagbup-
NapHWHT CyB TeXalll Ba X0CUnaopnvkka tTabenpu 6axonanam [3].

fysann Tomumnatnb cyropuw 6ynnmya TagkMkoT oBbekTu
2022-2024-nnnnapga AHOWxXOH Bunoatu XXanakyayk TymaHu
Kywrena maccusuparn “Uwony 3amuH knactep” MYX pgana
ManfoHunaa yTkasunraH. XyxanukHUHr yMymuii ep mangonu 16
rekTapHW TaLKkun kunagu. Tynpoknapy o4 TyCnu, MEeXaHuk Tap-
kmbura Kypa ypTa kyMok xampa cu3oT cysnapm catxm 3,5-5,0 m
HW Tawkun atagu. TaxpubaHuHr TM3UMK Kynvaaru 1-xagsanga
KEenTupunraH.

HATUWXANAP BA MYHO3APA

TagkukoTnap HaTuxanapura kypa, Tomyunatub cyropui
TEXHOMNOTMSACU XXOPWIA 3TUNraH MangoHnapaa Fy3aHn eTULLTUPULL
XapaéHuga Hasopart BapuaHTuga xamu yptada 39,3 u/ra naxta
X0Cun onuHraH 6ynca, MKKMHYM BapuaHTtaa fy3aHn TomumnaTmb
CYFOpULL TU3UMW OpKanu cyropunraH Taxpuba BapuaHtTuga
yptaya 42,3 u/ra kywumya 3,1—4,1 u/ra naxta xocun onul uM-
KOHUSTW spatungu [4].

OnuHraH HaTuxanap pecnybnukaga cyB TEXOBYM TEXHOMNOMM-
ANAaPHU KEHr Xopun 3Tyl 6ynmMya amanra owvpunaéTrand gaenart
pactypnapu bunaH xamoxaHr 6ynub, naxtayvnukga cysfaH
onganaHvl camapagopnurmHy OLLMPULL, CYB TaHKUCIUTA
LIapouTMaa I0KOPU XOCUIAOPINKKA 3pULLIKLL Ba MLLNA6 YnkapuL
XapaxaTnapyHy KamaiTVpuULL UMKOHWHW Bepaay.

I"A. Be3boponos Ba 6oLLKa TaOKUKOTYUNAPHUHT UIIMUWIA Xyroca-
napu bunaH yruFyHnuk kach atagu. Ynap tomymnatué cyropuiu
TEXHOMOIUSACK CYFOPULL CYBU CapdUHM KamanuTupuLl, Tyrnpok
HamnurMHU MakByn gapaxaga caknall xamaa yCUMIMKHUHT CYB
6unaH TabMUHAAHWULLIMHW SXLWIKAAL OpKanu XO0CUMAOPIUKHU
OLUMPULLIMHY Kang aTraHnap [5] (2-xaasan).

2-xadean
MaxTa eTMWTUPULLIAA TOMUYMNIATUO Ba aHbaHaBUIN CyFopuLL

yCYNnnapuHUHI acoOCUM KypcaTKM4napm TakKkocnaHuium

AnbaHaBuit
o TomuunaaTud
Kypcatknu arariiad ®Dapku
CYFOpHII
CYFOpHII
Bereranus naBpuiaru
CyFopulI cyBu capdu, 5918 3126 +2792
Mm’/ra
CyB Texammm, M*/ra 2792 +2792
Cys Texanuu, % 52 +52
IMaxTa X0CHIIOPINTH, I/Ta 38,3 423 +4
3
1 v cyB xm;(;&dra XOCHII, 0.65 135 107

XKapgeangaH KypuHWG Typnbaukn, ToM4nnaTb cyFopuLLl TEXHO-
NOruaCK KynnaHunraHaa CyropuLL cyBum capdum rektapura 2792 m®
ra kamatraH 6ynca, naxra xocungopnuru 42,3 u/ra ra4a oLuraH.
LyHuHraek, 1 M3 cyB xucobura onvHaguraH Maxcynot MUKAopU
Xam cesunapnu gapaxaga optraH. by TexHonorvsHuHr cysaaH
doviganaHvLL camapagopvri KKOpK SKaHMUMMHK KypcaTtaau.

XYNOCANAP

1. AHOVXOH BUNOATUHUHT o4 Tycnu 6y3, MexaHuk Tapkmbura
Kypa, ypTa kyMOK Tynpoknapu wapouTuaa “AHavmKoH-36" Fy3aHu
eTUWITMPULLAA TOMYMNATUG CYFOPULL YCYNMHU Kynnab, KeCKuH
KOHTUHEHTan UKNMM, Tabunii-xy>xanvk wapouTnaa TYNPOKHUHT
fJana Ham CUFUMW Ba FY3aHWHT YCULLK, PUBOXMAHWLLK, XOCKI
Tynnaw gaBpnapura MOC MaBCyMUI CYFOPULL MEBEPU, CyFOPUILL
TapTUbK, CyFOpULL TEXHUKACU Ba TEXHOMNOTMSACU SNEMEHTNapUHU
nwnab YmKuULL opkanu xap rektapaaHd 2792 m3/ra rada cyB Texa-

1-xadean nuwvra SpULLNNIAN.
Hana Taxpuba cxemacu 2. Tomuunatmb cyropuLl yCYnUHU TakOMUI-
yFopuul ycy.
nawTupuwWw acocuaa cyropunaguraH mMawupoH-
=) C .
g YFOPHII TEXHUKACH 3JIeMEHT/IapH oﬂcn};lf:p:“:m NapHVYHT HULWa6nur i=0,003-0,004; ToMU3rinu
E Cyropum o S || Torrmremmms Tomunrar- HaMJI)l]/ll“[l)/I, mnaHr(araT) y3yHnuru |=100 meTpnvnk macodacu
S| yeyam 3yHIMrH, | opach, | cyB capdu MIFLTETD makbynu 6ynau; sratnap opacuagary macoda
=) ysynaurn, | opaci, | cyscapgm, | oo | YJHC ra F
3 M M Ji/coat P o, | @a=0,6 meTpgarn mabkyn 6ynam; TOMU3rnynu
-} wacoda, cM Hucoaran, %
2 LUNAHTHUHT TOMYMAOHNAP (Telmknap) opacu-
| Jrariad 100 06 6 30 ®axtuk | Aarm macodacu 1=0,30 meTpgarucu mabkyn
c}};:;)(;)m;[, ’ > KysatyBaap | Oynau; cyropuw Baktu t=5-6 coat 6ynuLunumru;
5 = P 1 g TOMuYMnaTIMYNapHUHr cyB capdu q=1,6 n/coar
L il L 6 el 2 6ynuwnurn aHr makbyn CyrFopuLl TeXHUKacu
3 T/C 100 0,6 1,6 30 75-75-65 anemMeHTnapu acocuga naxra XoCungopnuru

Taxnunnap WyHW KypcaTaguku, ToMymnaTub cyropuil Tex-
HOMOTUACKHW KEHT KynaMaa XXopui 3TULL HaTuxacuaa Hadakat
CyFOpULL CYBM TexXanaau, 6ankv cysaaH dovaananmil koadhdu-
LIMEHTV OLLaau, TYNPOKHWHT arpouamk xonatv sxwimnasagm, Mu-
Hepan YFUTNapHWHI camapagopnuri opTub, naxra Xocungopnuria
xam 6apkapop ycuL TeHaeHuuscura ara 6ynaau. Ly 6ovc maskyp
TEXHOMNOIUSIHW CYB pecypcnapu YeknaHraH xygyanapaa KeHr
Kynnaw mMakcagara MyBoduk xucobnaHaau.

OnuHraH HaTwkanap ToMuunaté CyFopuLLI TEXHONOTUSICUHUHT
cyBOaH camapanu donganaHull Ba naxra XOCUNAOPIAUrMHU
oLmpmLLAa MyXMM axamnsaTra ara SkaHnurMHu kypcatam. by Ha-
Txanap LW.PXampaes, PXX. Kapwues, M.XopcT, C.lannapos,

HOKOPU BYNULLIN aHWUKNaHAW.

3. Fy3aHn Tomumnatnb cyropuiiaa cys pecypcnapu 40-52 do-
u3ra Texanagw, naxta xocungopnurHu 3,1-4,1 u/ra éku nwnad
YnkapuLl HasopaTtura HucbataH 22-25% ra oLuvpuiura SpuLLInnan.

4. Taxpuba HaTwxanapura kKypa, aHbaHaBun CyFopuLL yCy-
nuaa 5918 m*ra cys capdnanun®, 38,3 u/ra (3830 kr/ra) naxta
xocunu onuHraH. byHaa 1 m® cyB xucobura 0,65 kr naxta xocunm
TYFpy KenraH. Tomynnatnb cyropuwl ycynuaa aca 3126 m*ra cys
capdpnanunb, 42,3 u/ra (4230 kr/ra) xocmun onuHraH Ba 1 m* cyB
xucobura 1,35 kr naxta etmwTmpunrad. Hatwxaga tomumnatnb
cyfopuwaa cyBaaH qoganaHvl caMapagopnuri aHbaHasui
cyropuLura HucbartaH 2,08 6apobap oKOpK aKaHMUMN aHUKNaHraH.

AOABUETNAP
1. Y36eKkncToH Pecnybnukacy MNpeangeHTuHuHr 2020 nnn 11 gekabpagary “Kuwnok xyxxanuruaa cyBHU TeXangmraH TeXHO-
NOrVANapHN XXOpU 3TULLIHK SHaAa Kagan Talkun aTu vYopa-tagbupnapu TyFpucnga’v MNK-4919-connu kapopw.
2. Y3beknctoH Pecny6nukacu Basupnap MaxkamacunuHr 2021 iun 23 cdespangaru “Knwnok xyxanuru uwnab
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YMKapyBUYUMAPUHVHE CYBHY TEXanamnraH TEXHONOrMANAPHM XXOpW aTULL BYinya xapaxaTtnapHUHT 61p KNCMUHM KonaLl vyopa-
Tapovpnapu TyFpucuga” rm 95-coHnm kapopwu.

3. “TIQXMMI” MTUning Qarshi irrigatsiya va agrotexnologiyalar instituti 2022 yil 11-12 mart kunlari o‘tkazilgan Suv
resurslaridan samarali foydalanish, Muammo va yechimlari (janubiy viloyatlarda sug’oriladigan yerlar misolida) mavzusidagi
ilmiy-amaliy konferensiya to‘plami 11-12 mapt 2022 1, 413-415-6.

4. CagukoB 3.P. YcmaHos L.A. “CyB TaHKMCnur waponTtnga Tomymnatmb cyropuLl TEXHONOTMACKHM Kynnall camapagop-
nurn”. “Arpo nnm” xypHanu Ne2 99, 2024 i, 64-66-6.

5. lW.2K.Paxumos, P2K.KapLumes, KnLunok xy>xanuk akMHnapuHn CyFopuLLaa CyB TEXOBYM CyFOPULL TexHonornanapm 6ynvya
onn6 GopunraH UNMKit TaaKNKOTNap Ba 3pULLIMIATaH HaTvxanap “Y36eKMCTOH KULLIOK Ba CyB Xyxanuri’ Ba “Arpo unm’ xypHanm
2022 1 1-coH (79) Get 63-64

YYT: 631.67:528.94 d.} https://doi.org/10.67048/qxju2026ai131iss8m1394

CYFOPUW YCYNNAPUHU TAHNALL BA
PAMOHNALUTUPULLHUHT TAKOMUNNALUTUPUITAH YCYNHU

AmaHoB BaxoaupoH TyXTaCMHOBMY, JOLEHT
“ToLLKEHT Mppurauusi Ba KWLLNOK XYXXanuruHu MexaHusaumsanawl MyxaHaucnapy MHCTUTyTn” Munnuin TagkukoT yHUBepCuTeTr
https://orcid.org/0009-0001-4303-0424
© b_amanov@tiiame.uz

Annomayusa. Maxonaoa Kuwnox Xysucanuey SIKUHIAPY YUyH CY20pUnL yCYINapuH Mauiauoa perbeqh, Meiuopamues xonam,
MYNPOK-2UOPOPUIUK XYCYCUAMIAD, A2POUKTUMULL LUAPOUM 84 CY8 MAHOAU KAOU ACcOCULl OMULIAPHU OUP2ATUKOA DAX0NAuL YCyIu
makaug smunean. Xap oup omun 6ytiuya ApoKIUIUK 0apadxcacu Oeneunianud, SKyHull Kapop SHe 4eK1084U OMUL AcoCuoad Kaoyi
Kununaou. JKopuii 6a nomenyuan apokaunuktu axcpamui xamoa Hamuoicarapuu TAT myxumuoa pavionaaumupuws opKaiu
Xyoy0ea Moc Cy20puiu MeXHONOUACUHY MAHAAW UMKOHU APAMUNAH.

Kanum cyznap: cyzopuwt ycyiu, pauioHaauimupun, 4eK1064u OMUL, ApOKIUIUK, pelbed, WPAAHUL, CU30M CY6IapU, CY8
ymxasyguannux, azpouium, [AT.

Annomayus. B cmamve npenooicen yco8epuieHcmeo8anblil n00X00 K 8bl00py cnocobo8 OpOUEHUs CellbCKOXO3SAUCHIBEHHBIX
KYAbIMYp € y4emom peivedd, MenuopamusHo20 COCMOAHUA, NOYBEHHO-2UOPOPUSULECKUX CEOUCMNE, AZPOKIUMATNUYECKUX YCIO0-
UL, A MAKJICe UCTOYHUKA U Kaecmaa 600bl. Mimo2ogbwlil Kiacc npu2o00HoCmu Onpedensiemcs no Haubonee 02panuiuarouyemy
axmopy. Pazoenenue mexywei u nomexyuanbHou npueoonocmu u ucnonvzosanue I UC nosgonaom ebloupans mexHono2uio
€ YUemom MeCmuuIX YCa08UIlL.

Knrouesvie cnoga: cnocob opouienus, paioHuposanue, 02panuvuarowuil pakxmop, npueoOHoOCHs, peiveqh, 3acoieHue,
2pyHmMOsbLe 600bl, Bo0oONpoHuyaemocms, azpokumam, I'UC.

Abstract. The paper proposes an improved approach for selecting irrigation methods by jointly assessing relief, reclamation
conditions, soil and hydrophysical properties, agroclimatic conditions, and water source and quality. The final suitability class
is determined by the most limiting factor. Separating current and potential suitability and using GIS zoning makes it possible
to select irrigation technologies that better match local conditions.

Keywords: irrigation method, zoning, limiting factor, suitability, relief, salinity, groundwater, permeability, agroclimate, GIS.

KUPULL

CyB pecypcnapu YeknaHwb GopaéTraH wapoutaa CyFopuLl
YCYMUHW TYFPU TaHnaw KULWIOK Xyxanurnga cyBaaH camapanu
honganaHUWHUHT acocuii WwapTtnapuaaH oupn xpucobnaHaaw.
Bupok amanga cyropuLL TEXHOMOTMSACH Ky xonnapaa outra €ku
WKKWTa KYpcaTKUY acocuaa TaHnaHaaun. Hatkana epHuUHr Hwwa-
6nury, TYNPOKHWHT CYB YTKa3yBYaHMUIY, LIYPNAHWLL fapaxacu,
CMW30T CyBnapu xonatu éku cyB cudpat kabu omunnap etapamya
xucobra onvHMan KonmLIm MyMKHH.

FAO énpaluyBnapviaa epHUHT ApOKIUIUIY MyansiH dporngana-
HULW Typu Tanabnapu 6unaH 6ofnuK xonaa 6axonaHvwm Kkang
atunraH [1, 2]. LLyHWHraek, CyropuLL pEeX1MM Ba KMHHUHT CyBra
6ynraH Tanabu nknum kypcaTtknynapu 6unan yssuin 6ofnuk [3].
Ly cababnu cyropuw ycynuHu TaHnmawga tabuwii, menvopa-
TUB Ba TEXHWUK OMWUMNapHu 6up Tuammpa Gaxonaw makcagra
MyBOUK,.

Cyfopuw ycynnapuHu TaHnaw Ba panoHnawTtuMpuwa
acocuii Tabumin, menmopaTMB Ba TEXHWK OMWUNNAPHW AroHa
TM3nmaa 6axonall xamaa sikyHUn KapopHU SHT YEKIOBYM OMMIT
TamMonunm acocuaa Kabyn kunuw MeToamKacu TakoMunnalw-
TUPUNAMN.

MATEPUATIAP BA YCYNNAP

Tagkukotaa XKnssax BUNosiTv CyFopunaguraHd epnapy Mmnco-
nupa sratnab, émFrpnatinb, ep ycTv TomumnaTmo, TynpoK ningaH
cyropuw Ba cybuppuraumns ycynnapu 6axonangu. Cyropuil
YCYNUHU TaHnaw yy4yH penbed), mMenvopatue Xxonart, Tynpok-
rMapodU3nK Xycycuatnap, arpouknMMuiA LLapouT xamMaa cyB
maHbau Ba crudpatu acocuii 6axonail 6noknapu cudpatnga kabyn
kununaw [4]. Taknud aTunrad 6axonall Ba Kapop kabymn Kunui
anropUTMUHWUHT YMYMUIA TY3unuwn 1-pacmaa KentupunraH.

Penbed 6nokmaa magoH HAWAGnuri Ba MppyraLmMoH 3po3us
xaBdu, MenuopaTtune 6rokga Tynpok WypraHuLLK, CU30T CyBrapu
YYKypnuru Ba MyHepannaiwlyBu, Tynpok-ruapoduank brnokaa
MeXaHuK Tapkub Ba CyB yTKaldyBYaHIMK, arpouknMmuin 6rnokaa
Xapopart, HaMIuK, LaMor Ba 3BanoTpaHcnupauusi, cys MaHbam
6rnokmaa aca cyB GunaH TabMWHNAHraHMuUK, cyB cudaTti Ba
duneTpaumsa Tanabnapu xucobra onvHAaw.

Xap 6up omun 6yinya apoknunuk 1 - okopu, 92 - yprada, 513
- YeKnaHraH, X1 — X03vpru LapouTaa Spokcus Ba A2 - OVMUIA
ApokcK3 cuHdnapuga 6axonaHaun. AkyHuin Gaxoda omunnap
ypTavanawtupunmanm. MyansiH CyropuLL YCynu y4yH 3HF nacTt
6GaxonaHraH MycTakumn oMU KyHUn CMHGHW Genrvnaam:
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A = HEKINOBYA(8 9 a9 a .a )
_Kopuii pen mMen TYn VK cyB

ByHpan éHpaLuyBHUHT acocuii Makcaam Oupop Kyunm YeknoBs-
HUHT BOLLIKa AXLLM KypcaTKninap xucobura SLwvpnHmMG KonmwmHm
onavHy onuwaax néopar. Ly 6unax 6upra, 6olwkapuL opkanu
GapTapad aTvnaguraH YekrnoBnap yvyH >KOpuWii Ba noTeHuman

APOKIMVK anoxuaa 6axonaHau.

ArpovKnnMuUN LLapouT XaM CyFopuLL ycynura Typnnya Tab-
cup kypcataan. KOkopu xapopart, XaBOHWHI KyPYKUrn Ba Ky4nu
wamon émnpnatnd cyropuwga GyFnaHu Ba CyBHUHT LLAMON
6unaH veTra YKMG KETULLMHW OLLMPULLN MYMKWH. TomMymnatnb
cyropuwaa aca 6y Tabcup HucbataH kamasgn. LLyHWHr yuyH
arpomKIIMMmnIA KypcaTkmuunap anoxuaa Yeknosumn 6nok cudpatnaa
Kabyn KunuHau.

| o Q'IMNC*TI.

» Humafaim * Cinor cywanps camxn (HT) | | = Mexaisk mapeai -

aap fEwranUcH

CyB maHbGaun Ba cyB cudatm
aviHuKca Tomumnatnb Ba Tynpok nyu-
AaH cyropuw TusMmnapuaa Myxum
axamusaTra ara. CyBga mexaHuk apa-
nawmanap kyn éynca, dpunstpaums

= Cym manban Gaprapopanr

* Penhed makan » Kpumex sysypase (Hg) | = Cym Fmamysmume * ET,maETe * MiRepanaamyn
b i i o e sl || e pDy | 3 e e | €TAPNM 6YNIMaca éku 60cum 6apkapop
TN * Hpesas: xosarn xoGamesme i R el TabMUHNaHMaca, MangoH Tabumni Lwa-
L I ] ' 1 T powmt bynurya spoknu bynraH Takanpaa
i o BT S Ve " S R ) XaM XXOpUI APOKNNIMK nacasan. AMMO
a O a3 R : dunbTpnaw TUSUMUHM AxwWUnau,
‘ Ao Foea s SRR { @ o J | 60CcMHM BoLLKapuLL Ky ApeHax Taa-
. — 3 ——— 6upnapuHn amanra ompuLL opkanu
[ T mpe————— |, o e IOTEHLMAN APOKMMAMKHM OLIMPULL

gt = UEKJIOBHH U‘.;m? A _eni By #cat Aeyn) J Wi, o i | MYMKUH.

|

[ Bomkapys sopanapu
{ cym end op

TYHPOKHN RXUBLIAL B K]

AT myxuriaa paioniamrmipmm
(OMILLIN KATIAMABIEI ANTCTPRMS AN,

—
XAPHTAAME B TABCHANAP MinanG SHwn) V
v

AT myxutnpga pavoHnawTu-
puwpaa HuwabnukHuur L1-L5 Ba
CyB yTKasyBYaHMUKHUHr P1-P4
Kkatnamnapwu acoc kunub onuHaun. Kew-

{HOpAP BMATIR QLIPS NH yJ'Iapra TyI'IpOK LlJypﬂaHVlLlJVl, CU30T

o il

CyBrapu xonaTtu, arpoukiiMm Ba CyB
mMaHbaun TyFpucugary mabriymortnap
Kywnnaw. Ly acocaa xap 6up cyropuiu
YyCynu yyyH anoxuaa spoknuivk xa-

[ Xymyara MOC CYTOPHIN TEXHOTOTHEIAPWNN Tammam G waMnil acocaIanran TancHaIap

putacuHn WwaknnaHTmpuw MMKOHK

1-pacm. CyropuLl ycynnapvHy TaHnaw Ba pauoHNawTUpMLL anroputMmm

HATWXANAP BA MYHO3APA

Taxnunnap LWyHu kypcatauku, bup xun tabumin omun Typ-
NN cyFopuLl ycynnapura Typnuya tabeup kunagu. MacanaH,
aratnab cyropuvliga HALWAGNMK OPTULLIK CUPT OKUMM Ba 3pO3us
xaBduHM olwmpaaun. EMeupnatié cyropuiuaa aca acocuil Tanab
EMFUP UHTEHCUBIWUIMHUHI TYNPOKKa CUHMULL TE3NUMMAAH OKOPK
6ynmacnurnamp. TomunnaTub Ba TyNpoK n4naaH cyropuLlaa Hu-
WabnMKHUHI TabCMpK acocaH KyByp Tapmoruaary 6ocum dapku
Ba TOMU3FUYNap cyB capUHUHT G1p Tekucnurn Gunax 6oFnuK.

Menwuopatne xonatHu H6axonawga Tynpok LypnaHuLu,
CU30T CyBrapu YyKypnuri Ba MuHepannallysu y3apo 60Fnuk
xonga Kypvb ynkunan. Amangarv cusoT cyBrnapw YyKyprinruHUHL
KPUTMK YyKyprMKka HUCOATU MKKUMaMuy LypnaHu XaBguHm
Haxonalwga acocuin kypcatkmunapgaH 6upn 6ynu6 xmsamat
kungu. By xonat ariHuKCa cv30T cyBnapu ep to3acura sikuH Ba
MWUHepannaLlyBu Kopy MagoHnapaa Myxum.

TYNnpOKHWHT MexaHuK Tapkubu 6olunaHfuy kypcaTkmuy
cudpatnga, cyB yTKasyBYaHMMK 3ca (PYHKLMOHAM KypcaTkuy
cudbatvaa kabyn kunuHan. TagkukoT MavgoHnapuaa 276,78
MUWHT ra cyropunagurad epHuHr 59,55 domsm koHvkapnu, 29,00
donsn axwm, 9,32 dousn tokopn Ba 2,13 ponsn KOHUKapCK3
CyB YTKa3yBYaHNVK rypyxura TyFpu kengu. by Hatuxa cyropuiu
YCYINWHU TaHNawga Tynpok HoMu unaH YeknaHMacaaH, YHUHr
CyB kabyn KummL XyCyCUSITUHW xucobra onuwl 3apyprnvruHu
Kypcatagu.

apatungun. AT acocuparn 6axonaiu
HaTuxanapu xap 6up cyropuL ycynm
YYYH SPOKNN XyayanapHW anoxupa axpatuw UMKOHUHU 6epau.
SAKyHUIN TAHNOB 3KVH Typu, CyB MaHbawn, Tabunin-menmopaTtus Ba
TEXHUK-UKTUCOAMN LIApOUTIIapHU xmucobra onraH xonaa amanra
owmpunagu

Taknud aTunraH yCynHUHI acocuin ad3annurv WyHaaku, y
CYFOPULL TEXHOMOMMSACUHM B1TTa KypcaTkuy B6ynmya amac, 6anku
«3KWMH — CYFOPULL YCynn — Tabumit-mennopaTtue LLapouT — CyB
MaHban» Tusummaa 6axonangu. Ly 6unan 6upra, xxopun xonat
6unaH bolwkapyB Tagbvpnapu amanra oLwmpunraHaaH KemmHrm
noTeHumMan xonaTHu dapknatl UIMKOHU MaBXyq,.

XYINIOCA

1. CyropuLl ycynnapuHu TaHnaw yy4yH penbed, MenuopaTtus
Xxonat, TYNpoK-rnapodusnk xycycusitnap, arpouknuMm Ba CyB
MaHb6au 6eluTa acocuit omun cudpatmuaa GupnawTupungu.

2. AAKYHWUIN SPOKIINIIMK SHT YEKNOBYM OMWI TAMOMWIN acocuaa
aHUKNaHULWN Taknud aTunan. By ycyn Kyunu 4eknoBHUHT BoLuka
AXWMW KypcaTkmunap xucobura SWMpUHMG KONMULIMHW ONANHN
onaau.

3. 2Kopwi Ba noTeHLman SpoknuvKHW axpaTtuLL opKanu ape-
Hax, duneTpaums, 60cuMHM GoLukapuLl, LWyp oBuULW Ba BoLuka
TapbvipnapaaH KenvH CyFopuLLL YCYTIMHUHT SPOKAUIUIMHN KanTa
6axonall MMKOHY SpaTungu.

4. Taknud atunran éHgawys MAT myxuTnaa xap 6up cyropui
YCynu yyyH anoxuia panoHnawTupul KapTacuHu Tysul Ba
XyOyAra MOC CYFOPULL TEXHOMOTMSACUHI UMW acocha TaHnal
UMKOHUHK Bepaau.

anap. — TowkeHT: « TUKXMMW» MTY, 2025. — 64 6.
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LUYPNAHMATAH TYNPOKNAP LUWAPOUTUOA KY3Ir BYFOOUHU

CYFOPULU MYOOATNAPUHU BENTUNALWAOA BAPT XY>XAUPA
LUAPACU KOHUEHTPALUUACU BA TYNPOK HAMJTUTH
ANHAMUKACH

XycaHoB Cappaop6ek OnumxoHOBUY, K.X.b.ch.4., AOLEHT
https://orcid.org/0009-0001-3048-1699
HoaupxoHoB MyXxcuHXOH
https://orcid.org/0009-0001-6380-1054
Mwup3saeB Myxammapcoauk LLiep3oa6ek yFnm, MaructpaHt
https://orcid.org/0009-0001-7692-1944
AHIOMKOH KULLNOK XY>Kanuri Ba arpoTeXHONOrManap NHCTUTYTK

Annomauusn. Maxonaoa 2020-2021 tunnapoa wiypranmazan mynpoxiap wapoumuod Kyseu 0ye0ouHu Cyeopuul oiou
mynpox namaueu (YHC ea nucoaman 70-70-70, 75-75-75 sa 80-80-80 %) xamoa bape xyxcaipa wiupacu KOHyeHmpayuscu
(XLLK) ounamuxacu 6axonanean. Hamuoicarap mynpox namnueu opmuwiu ouran XUIK kypcamkuyu mymanocub paguuioa
kamauuwunu (13,82—16,31 %), eecemayus saxynuoa sca mykumanap Kapuuy xucoouea 17,36—19,50 % eaua kymapunuwiunu
kypcamou. Cyzopuwt myooamaapunu peppaxmomempux ycyroa XIUIK acocuda me3kop anuxiaui cye meicamropiueuHu
OWUPUULOA IOKOPU CAMAPAOOPIUKKA I2d IKAHTUSU ACOCTAHAH.

Kanum cyznap: Kyseu 6yzoou, yexknanean oana nam cueumu (4{HC), xyscaupa wupacu konyenmpayusicu (XIIK), peg-
paxkmomemp, cy2opuut mapmuou, mynpoxk HaMiUeU, Cy6 MAHKUCIUSH.

Aunnomauus. B cmamve dana oyenxa npeononuerot enaxcrnocmu nouswl (70-70-70, 75-75-75 u 80-80-80 % om IIIIB) u
OuHamuxu Konyenmpayuu kiemounozo coxka (KKC) nucmoeé 03umoil nuienuybl 8 yciosusx nezaconennoix nous 3a 2020-2021
200bl. Pesynomamul nokaszanu, umo ¢ nogvlutenuem npeonoiugHou eiasichocmu nousvl noxazamenu KKC 3akonomepHo cnudica-
tomest (13,82—16,31 %), a k koHyy eecemayuu 3a cuem QuU3UOIOSUYECKO20 cmaperust mxkawnetl sospacmatom 0o 17,36—19,50
%. Obocnosana gvicokas dhpexmusHocms IKCnpecc-onpedenens CPOKo8 NOIUBA PehpaKmomempuieckum mMemooom no
noxazamento KKC 0ns nogviuenusi 600ocoepesicenus.

Knrouesvie cnosa: osumas nuenuya, npedenvhas nonesas éiazoemxocms (I11B), konyenmpayus knemounozo coxka (KKC),
peppaxmomemp, pexcum OpOULeHUst, BIANCHOCHb NOUEbL, Oepuyum 800bl.

Abstract. The article evaluates the pre-irrigation soil moisture regimes (70-70-70, 75-75-75, and 80-80-80% of FC) and
the dynamics of leaf cell sap concentration (CSC) in winter wheat grown on non-saline soils during 2020-2021. The results
indicated that as pre-irrigation soil moisture increased, leaf CSC values proportionally decreased (13.82—16.31%), whereas
toward the end of the growing season, values rose to 17.36—19.50% due to physiological tissue senescence. The study
substantiates the high efficacy of using a refractometric method for rapid determination of irrigation timing based on CSC to
enhance water-use efficiency.

Keywords: winter wheat, field capacity (FC), cell sap concentration (CSC), refractometer, irrigation regime, soil moisture,

water deficit.

KWPULL

Kvwnok xyxanurn mwnab ynkapuimga cys pecypcrnapu
TaK4MNnMrn keckmHnawmnb GopaétraH xo3vpru aaspha cyBaaH
OKMIOHa Ba Texamnu oaanaHNLLHMHT UIIMUIA acoCnaHraH Tap-
TMONapUHK NLWINab YMKULL Xan KUnyB4mM axammsaT Kach aTMokaa.
Xap 6vp cyropuL )apa&Hu TYNPOKHUHT rmapogU3nK Ba arpoku-
MEBUI XxonaTura — opraHvk Mogdanap AMHaMukacyl, xapakardaH
03yka anemMeHTnapv (a3ort, docdop, kKanuit) MyBosaHaTura xamaa
YCUMIVIK UNAN3 KaTNaMyUHUHT MakOyn puBoXnaHvwumra 6esocuta
Tabeup kypcatagm [1, 2, 5]. Cyropuw TapTUOUHWMHT HOMYTaHOCK-
6nurn okmbaTmaa TYNPOKHUHT XaBO-CyB GanaHcu Oy3unaam, o3yka
anemeHTnapu 1BMNMG KeTagy €K1 YCUMIUK HaMIMK eTULLIMac-
nurnaaH kennb YvkaguraH Yykyp cyB cTpeccura gyyop 6ynaau.

Cyropuw MyggatnapvHu 6enrvnawja aHbaHaBuii TYyNpok
HaMNUMMHU TepMocTaT-oFMpNuK (Tepmoctat-taposn, 105°C aa
KypuTULL) yCynnaa aHuKnall IoKopu aHuKnukka ara 6ynca-ga,
Jana wapoutuaa katTa MexHar Ba y30k BaKT (8—12 coar) Tanab
kunagw. by aca cys 6epuw myppnatnapu 6ynmdya Teskop Kapop
Kabyn KUIML MMKOHWHW Yeknanam [4].

Tynpokaa HamnuK TaHKUCNUM Aactnad YCUMIUKHUHT TaLlKu
KYpUHUWMAA HaMOEH GynManan, 6ankv yHUHT uukm usmo-
NOTUK-OMOKMMEBUIA XapaéHnapuaa — Tykumanap Typrop 60-

CUMWMHUWHI Cycaimium, Xyxalpanapaa MoAafa anmalluviHyBy,
choToCUHTES Xagannuru Ba UNAU3 opkanu 03yka aneMeHTnapu
CYPUIMLLMHWHT KECKWMH CycTrnawmwm 6unaH 6ownanaan. bapr-
NapHUHT capfFaluwn, CYNULIN Ba YCULIHWHI TyXTawwun Kabu
MOpONoruK Talkn Genrunap t3ara KenraHga aca YCUMIuK
annakaJoH Xxvuaauin dusmnonoruk ctpecc 6oCKMYMHM yTaraH Ba
noTeHUMan XOoCUMAOPIVK 3NeMEHTIapuHUHT 6up kncMm 6on
6epunran 6ynagu. Wy 6ownc, cyropuw onauaaH 6apr xyxavipa
wupacu koHueHTpauusicn (XWK)H1 pedpakTomeTpuk ycyn-
[a 3KCMpecc aHuKnaw Ba YHW TYNpPOK Hamiury OuHamuyKacu
6unaH myBodMKNaAWTUPUL Ky3rn BYFOOMHUHT CYyB PEXUMUHU
bowkapuwga gonsapb xucobnaHagm [2, 5].
MATEPWUATNIAP BA YCINYBIAP

Tagkmkotnap 2020-2021 nunnapaa WwypnaHmaraH Tynpoksap
Lwapoutnaa Kyarn 6yFoon akuHuga ytkasungu. Taxpuba Tusu-
MVaa CyFOpyLL ONAM TYNPOK HAMIUIMHUHT YeKNaHraH Jana Ham
curmmumra (YOHC) HucbaraH yyta TabakanawuTvpunran TapTuom
CUHOB[iaH YTKa3unau:

1-BapuaHT: Cyropuw ongu Tynpok Hamnur YOHC ra Huc-
6ataH 70-70-70 %; 2-BapuaHT: CyFopuil onay TynpoK HaMmnurm
YOHC ra HucbataH 75-75-75 %; 3-BapuaHT: Cyropuw ongu
Tynpok Hammvrn YOHC ra Hucbatan 80-80-80 %.
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1-xadearn.

LLypnanmaraH Tynpoknap wapovutuaa Ky3ru OyFA0OMHUHE CyFOPULL ONAW TYNPOK HaMnuUruM Ba 6apr xyxanpa wmpacu
KoHueHTpauuscu (XLK) kypcaTknunapm (2020-2021 1in.)

Cy¥FopuiI o111 TYIPOK
HAMJIMKJIAPH Kypcarkununap 1-cyropuui | 2-cyropuul | 3-cyFopuil | 4-CyFOpuIl | S-CyFOpHIL
(YAHC ra nucoaran, %)
TynpoxkHuHT KypyK BazHura Hucbarat, % 12,27 12,43 12,12 - -
70-70-70 YJTHC ra uucbaran, % 70,91 69,85 70,04 — —
XHIK, % 16,31 17,06 19,50 — —
TynpokHHUHT KypyK Ba3HHTa HHcOartaH, % 12,98 13,37 13,35 13,01 —
75-75-75 YJIHC ra aucbatan, % 75,04 75,10 75,01 75,23 —
XHIK, % 15,12 16,20 16,18 18,63 —
TynpokHUHT KypyK Ba3HHTa HECOaTaH, % 13,83 14,23 14,16 14,24 13,84
80-80-80 YJIHC ra uucbaran, % 79,96 79,93 79,55 80,01 80,02
XHIK, % 13,82 14,96 14,89 14,97 17,36

Xap 6up cyropuLaaH onavH Xcobui Tynpok katnamnapuaaH
HamyHanap OnMHWG, TYNMPOKHWHI XaKVKWiA HAMIUTA KypYK BadHWUra
xamaa YAHC ra HucbaTaH chomanapaa TepmMocTaT-ofFUpInK yey-
nupa cTaHgapT mMetogvkanap 6yinya aHuknaHau.

Ly 6unax 6up BakTaa, Ky3rv 6yFAOVHWHI CyB TAbMWHOTM Ba
hmamonorvk xonaTrHu Teskop HGaxonawl makcagupa gana ux-
Yam kyn pedpakToMeTpu épaamuaa ynyoenap onnb Gopunau.
Ynuawnap kyéw pagmaunscu Ba 6apr TpaHcnupaumscy daon
6ynrax Baktaa (coat 11:00 gaH 13:00 raya) YCUMIMKHUHT FOKOPW
apycugarn TynuK Laknnadrad cofnom GaprnapugaH HamyHa
onuw opkanu 6axxapungu. bapr TykumacuaaH cuknb onvHrad 6up
TOMYM Xyxalpa wmpacu pedppakToMeTp npusmacura ToMmusunumo,
Bpuikc wkanacu 6ynnya apuraH Kypyk Mogaanap KOHUeHTpauu-
acu (XK, %) kang atmb 6opunam [2, 6].

HATUWXANAP BA MYHO3APA

OnuHraH Taxxpuba HaTvKanapy CyrFopuLL Onam TynpoK HamIm-
v TapTnbnapu cyropuLLnap CoOHUra, XakMkuin HammMK MuKkaopura
Ba b6eBocuTa Gapr xyxarpa wupacu KoHueHTpaumsicura (XLK)
aHUK Tabcup KypcaTtraHnurHm ucbotnaam (1-xagsan) [3].

70-70-70 % YOHC BapwaHTUMK3da Beretauus gasomuaa
Xamu 3 mapTta cyfopull yTkasunraH 6ynu6, cyropuvi ongm
XaKUKWIA TYNpOK HaMNUIM KypyK BasHra HucbataH 12,12-12,43
% Hu Tawkun aTAn. Hamnuk geduumtn Tydannm yeumnuk
TYyKMManapuga cyB noTeHUManu nacanraH Ba HaTwkapa 6apr
Xyxawipa Lumpacu KoHueHTpauusicn 1-cyropuw ongupaH 16,31
% 6ynran 6ynca, 2-cyropuw onamaaH 17,06 % ra, 3-cyropuu
ONAMAAH aca 3Hr rkopu kKypcatkmd — 19,50 % raya KyTapunraH.
By kypcatkud ky3rv 6yFLoiHUHT yLBy TapTMbaa eHrun Ba yprada
CyB CTpeccy xonatuga puBoxaHraHuHm ungmpaau.

75-75-75 % YAHC BapuaHTuMu3fa cyfopulunap coHu 4
TaHW Tawkun 3TAu. TynpoK Hamnuru Kypyk BasHra HucbaTaH
12,98-13,37 % (YOHC ra HucbataH 75,01-75,23 %) atpodmaa
caknaHan. YCUMIMKIApPHUHT MUKW CYB PEXUMU AXLUIMAAHTaHm
6ouc, nactnabkum yuta cyropuw onaupaH XWK kypcatkuunapu
15,12-16,20 % opanufnga mybTtagun éynaun. dakaTruHa
4-cyropuw onguaaH (bowoknalu—cyT nuwmil hasacu Ba oKopu
xapopat Tabcupuaa) XK 18,63 % ra etaw.

80-80-80 % YOHC BapuaHTMU3aa cyropuLiniap coHn 5 Ta
6ynnb, Tynpok Hamnuru Kypyk BasHra HucbataH 13,83-14,24 %
(4OHC ra HucbaraH 79,55-80,02 %) napaxacuaa 6apkapop Ha-
30par kunuHau. Ywoby BapuaHTaa YCUMIUK XyKaipanapy JoUMuii
Typrop xonatuga 6ynub, 1-aaH 4-cyropuwrada 6ynraH gaspga
XLWK mukaopy nact Ba 6apkapop Kypcatkuynm — 13,82—14,97
% HV Karg aTaun. BeretaumsHUHT akyHWU gaBspuaa (5-cyropuiuaa)
XLWK 17,36 % raya kytapungu.

Taxpuba MabnymoTtnapu Tynpok Hamnurn Ba 6apr XLUK
KypcaTkuunapu ypracvuaa Teckapy nponopLmoHan 60FMnKIIMKHN
akkon kypcataam: Tynpok Hamnurn YAHC Hukr 70 % waan 80
% wra optuwm 6unax 1-cyropuw onam XWK mukaopun 16,31 %
AaH 13,82 % rava (2,49 % ra) kamasign. bapya BapnaHtnapga
oxupru cyropuw onauaaH XK KMiMaTuHUHE oy aca Kysru
OyFOOMHUHT [OH Tyruw Ba Tynuwmw 6ockmunaa 6aprnapparv
apwvraH yrnesognap Ba opraHuk GupukmanapHuHr dhaon reHepa-
TUB opraHnapra okné ytuwm (peytunusaums) Ba 6apr annapart-
NapuHUHT Tabunin Kapuwm GunaH n3oxnaHaau.

XYIOCA

LWypnaHmaraH Tynpoknap wapoutuaa Ky3rn OyFaonHm
cyropuw TapTubuHmn G6enrnnawpa G6apr xyxavpa wupacu
koHueHTpauusicn (XLUK) Tynpok Hamnuru guHamukacu 6u-
NaH MycTaxkam KOppensumoH anokaga 6ynub, YCUMIUKHUHT
XaKUKUIA CyB TabMWHOTU XONaTUHU OKOPU aHWKMUKAA akc aT-
Tupaaun. TagkuKoT HaTwxanapura kypa, CyropuLl ongm Tynpok
Hamnurn 80-80-80 % YOHC 6ynranga 6apr XLWK kypcatkunum
yCyB OaBpUHUHI acocuin kucmupa 13,82-14,97 % opanurmpa
CaknaHwo, YCUMIMKHUHT MakOyn oM3nonoruk pUBOXIaHNULLNHN
TabMuHnaraH 6ynca, 70-70-70 % YOHC taptnbunga XLWK HuHr
17,06-19,50 % raya KyTapunumwum cyB TaHKUCIUTK CTpeccuaaH
fJanonat 6epaau. Ly myHocabat 6vnaH aana wapoutuga nopra-
TUB pedpaktomeTp opkanm 6apr XLLUK Hu HasopaT kununb Gopuiu
(Ky3rv ByFoov y4yH CyFOpULLHM GOLLNALLHUHT OMTMMan Yerapacu
16,0-16,5 % gaH owmacnury no3um) CyFopuLl MyagatnapuHm
Teskop Genrunal, cys pecypcrnapu ucpodunHm baptapad aTuL
Ba Makbyn CyFopuLL pexxvmnapuHn 6oLuKapuLLaa Kopy camapa
Gepaau.

—-b. 114-115.
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Abstract. This study evaluated sprinkler irrigation for carrot production on typical grey soils in the Tashkent region of
Uzbekistan. Field experiments with the “Mirzoyi kizil” variety compared furrow irrigation with sprinkler intensities of 0.3,
0.4, and 0.5 mm min™'. The highest yield, 29.2 t ha™, was obtained at 0.4 mm min™, compared with 22.7 t ha™" under furrow

irrigation.

Keywords: carrot production, sprinkler irrigation, typical grey soil, soil moisture, irrigation intensity, crop yield, water-use

efficiency, water-saving irrigation.

Annotatsiya. Ushbu tadgiqot Toshkent viloyatining tipik bo ‘z tuproglari sharoitida sabzi yetishtirishda yomg ‘irlatib sug ‘orish
samaradorligini baholashga qaratilgan. “Mirzoyi qizil " navida 0,3, 0,4 va 0,5 mm/min sug ‘orish intensivliklari o ‘rganildi. Eng
yugqori hosildorlik 29,2 t/ga bo ‘lib, 0,4 mm/min intensiviikda gayd etildi. Nazorat variantida hosildorlik 22,7 t/ga ni tashkil etdi.

Kalit so “zlar: sabzi yetishtirish, yomg ‘irlatib sug ‘orish, tipik bo ‘z tuproqlar, tuprog namligi, sug ‘orish intensivligi, hosildorlik,

suvdan foydalanish samaradorligi, suvni tejovchi sug ‘orish.

Annomayus. B uccreoosanuu oyenusanaco d(hexmusHocnb 00cOe8aIbHO20 OPOULEHUS NPU BbIPAUUBAHUU MOPKOBU HA
munuynvix cepozémax Tawkenmcxkoti oonacmu. Ha copme « Mup3ou kvi3vliy» uzyuanuce unmencusnocmu opouterus 0,3; 0,4 u
0,5 mm/mun. Haubonvwas ypooicatinocms - 29,2 m/2a - nonyuena npu unmencusnocmu 0,4 mm/mun. B konmponsrhom sapuanme
npu 60p0o30K06OM OPOULeHUL YPOdACAUHOCMb cocmaesuna 22,7 m/ea.

Knrwouesvie cnosa: svipawueanie Mopkosu, 00icoeanbHoe opouleHue, MunuyHble cepo3émul, BIANCHOCHb NOYGbL, UHMEH-
CUBHOCHIb OPOULEHUS], YPOJICAUHOCTIb, IPPHEKMUBHOCTb UCTIONb308ANUSL B0ObI, B000COEpezalouee OpouLeHUe.

INTRODUCTION

Carrot (Daucus carota L.) is an important vegetable crop
whose yield and root development are strongly influenced by
soil moisture and irrigation management. In arid and semi-arid
regions, proper irrigation is essential for maintaining favorable soil
moisture and improving water-use efficiency [1,2]. Studies have
shown that irrigation depth and regime significantly affect carrot
yield and water productivity, with optimized irrigation providing
better results than excessive water application [3,4].

The Tashkent Region of Uzbekistan has widespread typical
grey soils with specific water-retention and infiltration properties
that influence irrigation efficiency [5]. Recent studies have
demonstrated the potential of water-saving irrigation technologies
for carrot cultivation in the region [6,7]. Other research has

confirmed the effects of irrigation management on carrot yield,
water-use efficiency, and soil salinity [8,9]. Recent experiments
under semi-arid conditions have also emphasized the importance
of selecting appropriate irrigation levels according to crop water
requirements [10]. Therefore, this study aimed to evaluate
sprinkler irrigation efficiency for carrot production on typical
grey soils of the Tashkent Region and to identify an appropriate
irrigation regime for improving crop yield and efficient water use.
MATERIALS AND METHODS

Field experiments were conducted under typical grey soil
conditions in the Tashkent region. Laboratory soil analyses,
phenological observations, crop management, irrigation, water
accounting, and yield assessment were carried out according to
established methodologies for vegetable and field experiments.
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Crop water requirements and irrigation parameters were
evaluated using CROPWAT 8.0, AquaCrop, and ProPlanta
software. The reliability of the experimental data was assessed
using the multifactorial method of B.A. Dospekhov (1979).

3. Results and Discussion

3.1. Experimental field. The field experiment was conducted
at the Experimental Farm of TIIAME National Research University,
located in the Upper Chirchiq district of the Tashkent region,
Uzbekistan.

3.2. Experimental Design and Field Layout. Field
experiments were conducted at the research sites with the aim
of improving scientifically justified elements of sprinkler irrigation
technology for carrot cultivation and determining an appropriate
irrigation regime for carrots. The field experiments were carried
out according to the experimental design presented in Table 1.

Table 1.
Experimental design of sprinkler irrigation for carrot
cultivation
Var. Irrigation Pr_e-irrigation soil Ail:n I;Ll;:ittl; "
technology moisture (% of FC) _
(mm min™)
1 Furrow irrigation | Production practice 3
(control) (farmer practice)
2 | Sprinkler irrigation 80-75-60 0.3
3 | Sprinkler irrigation 80-75-60 0.4
4 | Sprinkler irrigation 80-75-60 0.5

The experiment included four irrigation treatments with three
replications in a randomized design. Each plot was 20 x 20 m
(400 m?), with 14 rows spaced 0.70 m apart. Six central rows
were used for measurements, while the remaining rows served
as border rows to minimize edge effects.

Irrigation was carried out using two methods: the conventional
surface irrigation method and sprinkler irrigation. Irrigation was
applied when the soil moisture content reached the predetermined
soil moisture level specified in the experimental design, expressed
as a percentage of the field water-holding capacity.

3.3. Effect of Sprinkler Irrigation on Carrot Yield. Field
experiments conducted in 2023-2024 evaluated sprinkler
irrigation for the “Mirzoyi kizil” carrot variety. The control treatment
with furrow irrigation produced an average yield of 22.7 t/ha, while
all sprinkler irrigation treatments resulted in higher yields than
the control (Table 2).

Table 2.
Effect of Pre-Irrigation Soil Moisture and Sprinkler
Application Intensity on Carrot Yield (Average, 2023-2025)

Pre-irrigation | Sprinkler Average
Treat- | Irrigation | soil moisture | application el dg
ment | technology |relative to FC, | intensity, yietd,
0 N t/ha
%o mm/min
1 .Fl.ll"I’O.W Production control 22.7
irrigation
2 o 0.3 27.8
3 Spriner 80-75-60 0.4 29.2
irrigation
4 0.5 27.7

The highest average carrot yield (29.2 t/ha) was recorded
in Treatment 3, with pre-irrigation soil moisture of 80-75-60%
of field capacity and a sprinkler application intensity of 0.4 mm/
min. Compared with the furrow-irrigated control, this treatment
provided the best yield performance and was identified as the
most effective irrigation regime.

CONCLUSION

The results of the field experiments demonstrated the
effectiveness of sprinkler irrigation for carrot production under
typical grey soil conditions in the Tashkent region. Compared with
conventional furrow irrigation, all sprinkler treatments resulted in
higher carrot yields. The highest yield, 29.2 t ha™", was obtained
when pre-irrigation soil moisture was maintained at 80—-75-60%
of field capacity and sprinkler application intensity was 0.4 mm
min~". Therefore, this irrigation regime can be considered the most
effective among the tested treatments and may be recommended
as a promising approach for improving carrot productivity under
the agro-climatic conditions of the Tashkent region.

Environmental Science and Technologies.

Journal of Geosciences.

REFERENCES

1.Allen, R. G,, Pereira, L. S., Raes, D., & Smith, M. (1998). Crop Evapotranspiration: Guidelines for Computing Crop Water
Requirements. FAO Irrigation and Drainage Paper 56. Rome: FAO.

2. Doorenbos, J., & Kassam, A. H. (1979). Yield Response to Water. FAO lIrrigation and Drainage Paper 33. Rome: FAO.

3. Carvalho, D. F. de, Oliveira Neto, D. H. de, Felix, L. F., Guerra, J. G. M., & Salvador, C. A. (2016). Yield, water use
efficiency, and yield response factor in carrot crop under different irrigation depths. Ciéncia Rural, 46(7), 1145-1150.

4. Ghamarnia, H., et al. (2017). Effective management of irrigation water for carrot under constant and optimized regulated
deficit irrigation in Brazil. Agricultural Water Management, 192, 294-305.

5. Burkhanova, D., Urmanova, M., & Sodikova, G. (2024). Morphological structures and properties of typical irrigated gray
soils: A case study of Tashkent province. E3S Web of Conferences, 563, 03030.

6. Burkhonova, M., Matyakubov, B., Nazaraliev, D., Mamataliev, A., & Botirov, S. (2024). Study on the significance of irrigation
technology for carrot growth. E3S Web of Conferences, 563, 03064.

7. Burkhonova, M., Matyakubov, B., Rakhmatov, N., Zakirova, S., Sotiboldieva, G., & Abdukhakimova, K. (2024). The
effectiveness of sprinkler irrigation for vegetable cultivation in Uzbekistan. Proceedings of the International Conference on

8. Quezada, C., Fischer, S., Campos, J., & Ardiles, D. (2011). Water requirements and water use efficiency of carrot
under drip irrigation in a Haploxerand soil. Journal of Soil Science and Plant Nutrition, 11(1), 16-28.
9. Soulaiman, A., et al. (2012). Impacts of irrigation regimes with saline water on carrot productivity and soil salinity. Arabian

10. Warsame, M. A. K., et al. (2026). Assessment of different irrigation levels on carrots under semi-arid climate conditions
using a pot experiment. Irrigation and Drainage. https://doi.org/10.1002/ird.70114.

136 I 28 [131], 2026



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

YYT: 631.51:631.674.6:633.511

d https://doi.org/10.67048/qxju2026ai131iss8m1396

TOMYUINATUB CYFOPULLU YCYJNTUTA MOCIIAB
TYNMPOKKA NLWWIOB BEPULL

XynaspoB bepaupacyn Mup3aeBuy, T.d.4., npodeccop
https://orcid.org/0009-0005-3218-4603
KyaueB Ynyr6ek TapxueBud, T.¢p.c.a. (PhD), goueHT
https://orcid.org/009-008-4329-1908
XonbytaeB My3zaddap OgunoBuy, accucteHT
https://orcid.org/0009-0005-9011-0565
PaxumoB OHyc CyHHat yFnu, T.¢.d.4. (PhD), katTa yKkuTyBYM
https://orcid.org/0009-0000-4403-8092
“TOLUKEHT MppuraLmus Ba KULLMOK XYKanurvHu MexaHusauusanal MyxaHaucnapy HetutyTn” Munnuin TagkukoT YHUBEPCUTETK

Annomauusa. Maskyp maxonaoa mynpoxka agoapmacoan uwios depuut oyuuda maxiuiutl MavIyMoOmaap, aHeu mexHo-
JI02US 84 VHU AMAN2A OUWIUPUTUIL KeMMA-Kemaueu 6yiuya cxemanap, azpomaooupHune mexHoi02uK napamempiapy 6a YHUHe

ag3aniukaapu Kenmupuiea.

Kanum cyznap: Ilaxma emuwmupuus, momMuunamu6 cyeopuul, Munuman uuinog oepuus, Cmpun-muin mexHono2usacu,
MYRPOKHU AROAPMACOAH IOMUAIMULWL, KAMIAMAAO YEUMILaW, KOMOUHAYUATAWRAH agpe2am, MynPOK YHYMOOPIU2U, MeXHONI02Us.

aghzannuxaapu.

Annomauus. B oanHoli cmamve npeocmasiieHvl aHaIUmMu4ecKue ceederus no obpadbomie noygsl bes obopoma niacma,
CxXeMbl HOBOU MEXHONO2UU U NOCTIEO08AMENLHOCIU €€ 8bINOTHEHUS, 4 MAKHCe MEXHOI02UYeCKUe Napamempbl aepomexHuye-

CKO2O Meponpuimusl u e2o npeumyuiecmed.

Kntwouesvie cnosa: Bvipawueanie X10nka, KaneisHoe opouieHie, MUHUMATbHAA 00pabomKa nougsl, mexronoeus Strip-till,
PpbiXieHue nougsl 6e3 0bopoma niacma, nociotHoe y0ooperue, KOMOUHUPOBAHHDLIL azpe2am, Ni00opooue noyesl, Npeumy-

wiecmed mexnoiocuu.

Abstract. This article presents analytical data on non-inversion tillage, schematic representations of the new technology
and the sequence of its implementation, the technological parameters of the agrotechnical operation, and its main advantages.

Key words: Cotton cultivation, drip irrigation, minimum tillage, strip-till technology, non-inversion soil loosening, layer-
by-layer fertilizer application, combined tillage unit, soil fertility, technological advantages.

KUPWULL

MaxTa eTULLTMPULLAA CYB TEXAMKOP CYFOPMLL YCYnnapuHUHL
KEeHI Tapkanulun Tynpokka MLINoB Gepuil TEXHOMOrMSNapuHm
KawviTa Kypunb YMKULLIHM Tako3o ataau. Kuauru lyHaaH nbopartky,
6y MacanaHu cyropma OeXKOHYMIUKKa acocnaHMaraH mamna-
KaTnap annakayoH myxokama kunuwmnb Ba kKanTa-kanTa Kypuo
YMKULWING, TEXHWK eynumnap kabyn kunuwrad [6,8,9]. YnapHuHr
Makcaau, acnuaa CyBHW Texall amac, 6anku TYNPOKHUHT YHYM-
JOPMUIMHK caknawira wyHantupunrad. byHra apuwmw yuyH
ynap — YpyFHU HOMLLOK TyNpOKKa 3KUNca etapnu JeraH fOsHU
unrapv cypuiirad Ba 10-15 cM raya KeHrmuk xamaa dykypnvkaarv
TYNPOK KaTnaMUHW tomMwatuirad. Tynpok KaTnaMyHUHE KonraH
Kucmura ymyma uiinos 6epuimaraH. OnguHr xocungaH Konrau
YCUMIIMK KONAnKnapu xam y3 xonuya caknatrat [8,9,10].

Maskyp ycyn Tapadgopnapyu TYNPOKHUHT HOKOPY XOCUILOP
KaTnamu CTpykTypacuHu Gy3macnuk, yHU Y3 xonnpaH
Ky3FraTMacnuvk, optukya gedopmaumanaMmacnumkHm kynnab-
KyBBaTnawmokaa. Hatwxaga, nvnnap gasomupa Tynpokaarv
ryMyC MVUKLOOPY OLUraH, YHUHI MUKPOBUONOruK XonaTu SxLumnnaH-
raHnurura sapuwmwrat [8,9].

[JyHéna Tynpokka nwunos 6epuil Ba yHU akuLLra Tanépnalga
pecypctexamkop TexHonorusanap — No-Till, Strip-Till, Ridge-Till,
Mulch-Till Typnapv maBxXyA Ba ep KyvyaHuwmra KynnaHunMokaa
[13].

Tynpokka vwnoB 6epuwHmHr No-Till Ba Strip-Till ynakua
KypUHMLIMAArM mwinos Gepuil TeXHonoruanapuaa XoCuIHu
MMFULITMPUG ONWLL Ba YpYF SKUL opanusnpa TYMpoKKa MLLIOB
Gepunmangmn. YpyF aKkvL TOPrvHa toMLaTunraH nynakdaga
amanra olwmpunaau. Mlynakyanu romMwwaTuil ky3aa 6axapunaam,
YPYF 3KuLL aca baxopaa amanra owmpunaam [14].

Tynpokka uwnos Gepuw Ba nywTa xocun kunuw Ridge-Till
TexHornorusicnaa oup Heya TEXHOMOTUK Xapaénnap bup BakTaa
6axxapunagun. by ycynaa ungns Mesanv ycumnuvknap Ba nywra

xocun kununb, ypyF akaguraH xonatnapga kynnadunagu [15].

Tynpokka nwnos 6epuwwHuHr Mulch-Till TexHonorusicupa
TYNpOK loMLIATUNaAN Ba YCUMIMK KOMAWUKNAPW YHUHT ycTura
manganab counnagun. AMpum xonatnapga ypys aKkunraHaaH
KeWUH YCUMIUK Konauknapu Manganab yHUHr ycTtura, SbHu Aana
to3acura counnaan [16].

[ana w3acura TywanraH manganaHraH ycumnuknap
KOMaMKnapy TynpokaaH Ham KyTapunULMHWHT ONAVHW onajw.
KelnHr Tynpokka mwnos 6epuil xapaéHnapuga, kymmb obo-
pvunaam Ba YMpuHAM BasndacuHn baxxapaam.

MATEPWAI BA YCITYBINAP

ByryHru kyHra kenu6, AyHEHUHT AEXKOHYUNUTY PUBOXKIAHTaH
Ba kaTTa ep mamgoHnapwura ara 6ynraH kynnab gaesnatnapw,
toKopuaa KenTupunraH TexHonorusinap katopuaa “Strip-till’Hu
Kynnawimokza Ba KeHrantupuw 6ynnya, Tapmb kunuwmMokaa
[1,6,9]. Ma3kyp TexHomorusiHu pecnybnuKkaMm3HUHT CyFopma
[EXKOHYMITUKKA acocnaHraH LapouTura mocnawl MyMKUH.
CyFOPWLUHWHI @liHaH TOMYMNaTUW ycynu ywwby TeXHONOrnsHM
XKOpWIA TULra UMKOH apartaau [6].

AmMangary ToMunnaTnd CyFopuvLl YCYNMUHUHT TaxJNIUHU
Kynmaarnda n3oxnatl MyMKUH: CyB YCUMIMK TaHacu EHura katop
6yrinya fana to3acura ETKU3unraH KyBypaH TOMYUM KypUHALLKAA
cun3nb Yvkaam Ba YCUMMUK UNAN3 TU3MMUTA, STbHW KaTram nactura
nyHantupunagu ékv wmumnnagu. byHaa cyropuw yydyH anoxmaa
arat ounnManau. flemak, YCUMIUKHHT UNAu3 TU3MMKM Ba CYFOPULL
KyBypdanapu 6utta Gyinama Tacma KeHrmuruza xomnallagu.
By xonat chakaT ypyF skunaguraH xyoyaHM TacMa KypuHuwmnaa
IOMLUATUL Ba YFUTNA0 ypyF SKULL, CYHrpa CyFOpULL Y4yH TOMYM-
naTuLL YCYnUHK Kynnat UMKOHUSTUHK apaTtaau [6, 9].

Ma3Kyp TEXHOMOTUSHUHT Gaxapunuwl keTMa-KeTnurnHm
Kynmaary cxemanap opkanu éputuLL MyMKUH (1-pacm).

Amangaru kabv ganaHu akuwra Tanépnail arpotagovpnapm
Ky3na 6ownaHaau. [lana TekmcnaHray amangarv YUriT aKULL cxe-
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macu 6ynya Tynpok tomwatunagun. byHaa, wypropnawugary kabu
KaTrnam €éH TOMOHra arfapunmanam, 6anku KK Xun vyyKypnvkaa
toMLUaTMNaamM Ba xap 6up katnam octura MyHepan yeut 6epunaaum
[3, 7] (1-pacwm). Katopnap opacuaaru b, — macodara ymymaH
nwnos 6epunvangu.

Mabnymkn, Aana Ky3 Ba KUl EFMHrapynnuri
Tabcupuaa 6ynagu. KOMwaTunraH 3a Tynpofu Ne
EFVNH-COYVH cyBnapw bunaH TynnHaau, katta-katta

Kecaknap yBuinaun Ba MmavganaHagu [2] (1-pacwm). -

TexHonoruaHu Gaxapuw 6axopaa gaBoM 3T-
Tupunagun. KOMwartunraH KaTOpHUHT ypTa KUCMK
KyLUMMYa toMLaTunmG, 6up nyna yurut akunagm (1-
pacm). Huxonnap yHu6 4vkkay CyropuLL KyByprnapu
étknsannaan (1-pacm). Myannudnap Tynpokka
nwnos 6epuwHuHr ByHaan éngawysura “MyansH
nwnos 6epuw” aed Homnawuwan. Huxonnap cysra
Kenray Kysypnap €tkuannub, Tomumnatnb cyropuiu
amarnra owmpunagu.

HATUXANAP BA MYHO3APA 2.

TEeXHOMOTUAHWUHT AHTUNUTU nNaTeHT Gunax
xumosinaHraH [11]. TexHonormsHWM amanra oLvpuLL-

[AaH Kynnaarmnapra apuwmniL Hasapaa TyTUnraH:

— TYNPOK YHYMOOPNUIMHW caknaly;

— Xap WMnu ganadHu énnacura wyaropnawigaH [

BO3 KeuuLL;
— hakaTrmHa yCUMIUK UNausu puBOXaHagurad 3
30HaHW OMLLATHLL;
— MWHepan YFuTnapHu Ky3aa katnamnab conuu;
—baxopaa fanaHy akuLUra Tanépnald nwnapuaaH
BO3 KeuuL;
— Baxopaa toMLaTUraH 30HaHW KyLIMMYa toMLLa- 6
TULW Ba BMP Nyna YnrnuT aKuLL;
— TyNpoKka ULLNoB 6epuLLl TEXHUKaNapyHUHTL Typu
Ba COHVHW KECKVH KNCKapPTUPWLL; 4,
— naxTa TaHHapXWHW ce3unapnu fapaxaga na-
canTmpuLL.
TexHonorus xxopui aTunraHga ganadu 6eroxa yt
6ocuwm MmymkvH. Ywby xonataa katopnap opacuga-
rm BeroHa ytnap wnausugaH, cyFopull KyBypriapu
ETKM3UMTYHUra Kagap MexaHuk ycynaa Kupkub nykotunagu.
Kyana fy3anos maviganab ganara coumnagu, YHUHT Ungus tu-
3UMK xonmnaa konagu. Fy3aHuHr Tynpokaa Konrad ungms TusumMu,
YUIUT BKULLIra XanakuT 6epmacnurv ydyH, xap Ainu tomwaTtui
30HacK yHr éku Yan TomoHra 15-20 cm macodpara cunmkmTnb
6opunagu. Hatwxaga ganaxu 3-4 nunga 6up mapta Tynuk
YyKkyp toMLiaTvwra spuwmnagu. by Bakrtra kenub, gactnabku
KONAMpWITraH Fy3anos unausnapu yipurad 6ynagu, TexHonoru-
AHW TakpopnaLl aca faBoM 3TTUpUNaaun.

b=90 cm, b,=30 cm, b,=60 cm, a=30 cm

2025 un Kyanaa yHuBepcuTeT Taxpunba ctaHumacnaa, TeXHo-
NOrMsiHW amanra owmpagurad KombuHaumanaliraH arperaTHuUHN
Taxpuba Hycxacu 6unaH, TexHonorus gactnabku cMHOBAaH
yTkasungm [12].
Jana KyHIaaaHT KeCHMH
KYPHHUIIH Ba yI4aMiIapa

TexHOJOTHK ;KapaéHIAPHUHT
HOMH

s b2 bz

Karnamnab 4ykyp roMImaTumt
Ba MKKH KATJIaMra YFUT COJIHIIL.
b — xaTopnap opacu KeHIJIUTH;

b, — roMImaTHITaH KaTIam
FOKOPU KUCMU KEHIJIATH;
b, — roMIIaTHIMaraH Karaam
KEHIJIUTH.

Jlana r03acugaru Hupux
KECaKJIapHU Maiianan

Yurut ypyruHH 3KHUII

i
Y

Tomunaarud cyropriaéTran
TEAXT IGO0 TYNPOK KATTAMIHMHT KYPHERLN

HuxomrapHUHT pUBOKITAHUIIN
Ba CyFOPHII KyBYpJIapHHH
ETKU3UIIT

1-pacm. TexHONOTUAHMHI Gaxapunuw KeTMa-KeTnmru cxemanapu

XYINNOCA

Tynpokka “MyansaH mwnos Gepuw” ycynu mctukdbonnu
xncobnaHagw. Kenaxakaa epHu araapuwb wygropnatd yCynMHUHT
ynywm kamanub 6opaau.

“MyansH ninos 6epuLu”aa TYNpoK yHyMAopvrn Mvngax-nun-
ra owaamn Ba eTULITMPUNaéTraH MaxcynoT TaHHapXu kamasau.
Tynpokka vwnos 6epuuga KynnaHunagurad TexHukanap CoHu
Ba Typu Kamasau.
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Annotatsiya. Ushbu maqolada Jizzax erkin igtisodiy zona (JEIZ) hududi Sharof Rashidov tumanidagi sug ‘oriladigan bo ‘z-
o ‘tlogi tuproglarining agrokimyoviy xossalari, gumus, umumiy azot, yalpi fosfor, kaliy zaxiralari yoritilgan. Hududda sanoat
zonalari, erkin iqtisodiy hududlar, irrigatsiya tarmogqlari yaqinida, og ‘ir metallar bilan ifloslanish ehtimoli yugori. Bu tuproglar
nisbatan gumus qatlamiga hamda o ‘ziga xos suvni ushlab turuvchi strukturaga ega bo ‘Igani uchun og ‘ir metallar tuproqda
to ‘planib qolishi va uning agrokimyoviy xossalariga salbiy ta’sir ko ‘rsatishi mumkin. Og ‘ir metallar tuproq kolloidlariga
yopishib, tuproqda uzoq vaqt faolligini saqlab qoladi. O ‘rganilgan tuproq tarkibida qo ‘rg ‘oshin Pb ning migqdori 40-80 mg/
kg (me’yor 32 mg/kg - ortiq), kadmiy Cd ning migdori 0,5-2,0 mg/kg (me’yor 0,5 mg/kg - ortiq), rux Zn ning migdori 150-220
mg/kg (me’yor 100 mg/kg-ortiq) ga teng. Bu holat sug ‘oriladigan bo ‘z-o ‘tloqi tuproglarda sho ‘rlanish va karbonatlik bilan
birgalikda ifloslanish ko ‘rsatkichini oshganligini beradi.

Kalit so“zlar: sug ‘oriladigan bo ‘z-o ‘tloqi tuproglar, gumus, azot, fosfor, kaliy, og ‘ir metallar, quruq qoldiq, sanoat chigindilari.

Annomayus. B 0annoii cmamove 0C8ewjaiomest azpoxumuiecKue CeoCmad OpouaemMblx cepo3eMHo-1y208bix hous Lllapag
Pawuodosckozo paiiona Jcuzaxckou c80600HOU dK0oHOMUYecKoll 30Hbl ([[PKD3), 3anacel eymyca, obweco azoma, 0owezo
pocghopa, kanusi. B pecuone 6b1coKka 6eposimHOCMb 3a2PSI3HEHUSL MSNCETBIMU MEMATIAMU 8ONU3U NPOMBIUIEHHBIX 30H, C80000-
HbIX DKOHOMUYECKUX 30H, UPPULAYUOHHbIX cemel. TI0CKOTbKY 9mu NoY6bl UMerom OMHOCUNENbHO 2YMYCOBbILL CNOU, d MAKIiCe
VHUKATLHYIO 6000Y0ePAHCUBAIOULYIO CIPYKITYDY, MSICETble MEMALIbl MO2YNI HAKANIUBAMbCSL 8 NOYGE U OMPUYAMETLHO GIUSNb
Ha ee azpoxumuyeckue ceoticmea. Taoicenvle Memainivl RPUIUNAION K NOYEEHHIM KOLIOUOAM U COXPAHSIONT C8010 AKMUBHOCHTb
6 nouee 6 meuenue ONUMeIbHO20 8pemeHil. B ucciedyemoti nouse cooepoicanue ceunya Pb cocmaensiem 40-80 me/ke (svlute
nopmobl 32 me/ke), kaomusi Cd — 0,5-2,0 me/ke (sviue nopmot 0,5 me/xe), yunka Zn-150-220 me/ke (eviwe nopmor 100 me/ke).
Takas cumyayusi céudemenpcmeyen 0 NOGbIUEHUU YPOBHSL 3A2PAZHEHUS 8 COYEMANUU C 3ACONeHUeM U KapOOHAMHOCIbIO
OPOULAEMBIX CEPO3EMHO-TY20BbIX NOYUE.

Kniwouesvie cnosa: opowaemvie 1y2060-cepozemubie noussl, eymyc, azom, Gocghop, kanul, msiceivie MEmaibl, Cyxou
0CMAamox, nPOMbIULLEHHbIE OMX00bL.

Abstract. This article highlights the agrochemical properties of irrigated gray-earth meadow soils of Sharof Rashidov district
of the Jizzakh Free Economic Zone (JEZ), reserves of humus, total nitrogen, total phosphorus, and potassium. There is a high
probability of heavy metal pollution in the region near industrial zones, free economic zones, and irrigation networks. Since
these soils have a relatively humic layer, as well as a unique water-retaining structure, heavy metals can accumulate in the soil
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and negatively affect its agrochemical properties. Heavy metals adhere to soil colloids and retain their activity in the soil for
a long time. In the soil under study, the lead content of Pb is 40-80 mg/kg (above the norm of 32 mg/kg), cadmium Cd is 0.5
- 2.0 mg/kg (above the norm of 0.5 mg/kg), zinc Zn is 150-220 mg/kg (above the norm of 100 mg/kg). This situation indicates
an increase in the level of pollution combined with salinization and carbonate content of irrigated gray-earth meadow soils.

Keywords: irrigated meadow-gray soils, humus, nitrogen, phosphorus, potassium, heavy metals, dry residue, industrial waste.

KIRISH

Yillar davomida Markaziy Osiyoda olib borilgan dehgonchilik
natijasida sug‘oriladigan tuproglarning xossa va xususiyatlarida
keskin o‘zgarishlar sodir bo‘lgan. Shuning uchun ham
respublikamiz sug‘oriladigan tuproglarini kompleks o‘rganish,
ularning hozirgi holati va unumdorligini aniglash, aniglangan salbiy
holatlarni oldini olish va oqgibatlarini bartaraf etish bo‘yicha ilmiy
tadgiqotlar o'tkazish bugungi kunning eng dolzarb masalalari
gatoridan o'rin oladi.

O‘zbekiston tuproglari degumifikatsiya, suvga chidamli
donador tuzilmaning yo‘qolishi, zichlanish, gumus qatlami
galinligining kamayishi kabi jarayonlar ta’siriga uchraydi.
Bo'z tuproglarda gumus migdorining kamligi nafagat organik
goldiglarning yetarli darajada tushmasligi va ularning tez
parchalanishi, balki gumus moddalarining organo-mineral
birikmalar shaklida zaif birikishi bilan ham izohlanadi [1].
Uzoq vaqtdan beri sug‘orib kelinayotgan bo‘z tuproglarda
sug‘orish jarayoni gumusning tuproq profili bo‘ylab qayta
tagsimlanishiga, morfologik ko‘rsatkichlarini o‘zgarishiga olib
keladi [3]. Bunday tuproglarda chuqurlik oshgani sari gumus
va azot miqdorining juda sekin va bir tekisda kamayishi
kuzatiladi. Bu holat, suvda eruvchan gumus moddalarining
gisman yuvilib ketishi bilan bog‘lig bo‘lib, natijada tuproq
profilida gumus va azot tagsimoti egri chizig'i nisbatan tekis
ko‘rinish oladi [4,5,6,7].

Mirzacho'lning eskidan sug‘oriladigan hududidagi turli tabiiy
va gishloq xofjaligi sharoitlarida keng rivojlangan bo‘z-o‘tlogi va
o‘tloqi tuproglarning meliorativ-ekologik holatida sodir bo‘layotgan
o‘zgarishlarni yer monitoringini yuritish asosida aniglab, salbiy
jarayonlarni oldini olish va uni ogibatlarini tugatish ma’lumotlari
asosida, tuproq unumdorligi va ekinlar hosildorligini oshirishga
garatilgan tavsiyalar ishlab chiggan [2].

Ladonin D.V. va boshqalarning (1994) fikricha og'ir metallar
ma’lum va noma’lum kimyoviy reaksiyalarning katalizatorlari,
shu jumladan tuproglarda sodir bo‘ladigan moddalardir. Tuproq
nafagat metallning ifloslanishini yig‘ib golmay, balki atmosferada,
gidrosferada va tirik moddada ham ularning tabiiy tashuvchisi
vazifasini bajaradi. Og‘ir metallarning tirik organizmlar va
o‘simliklarga ta’siri ularning tuproqdagi harakatchan shakllari
konsentratsiyasiga bog'liq. Og‘ir metallarning harakatchanlik
darajasi geokimyoviy holat va antropogen ta’sir darajasi
bilan belgilanadi. Antropogen ta’sirning bir xil darajasi bilan
tuprogdagi og'ir metallarning harakatchanligi, birinchi navbatda,
oksidlanish-qaytarilish sharoitlariga, muhitning reaksiyasiga,
tuprogni assimilyasiya qilish majmuaviyining sig‘imiga,
zarrachalar hajmining tarqalishiga va organik moddalar tarkibiga
bog'liq [7,8].

Dunyoda tuproglar unumdorligiga ta’sir etuvchi sho‘rlanish,
eroziya, degumifikatsiya va boshqa jarayonlarni aniglash,
ularni oldini olish va ogqibatlarini bartaraf etish, tuproglar
unumdorligini baholash, kam mahsuldor yerlarda tuproglar
unumdorligini oshirish va ulardan samarali foydalanishni yo‘lga
go'yish bo‘yicha ilmiy izlanishlar olib borilmogda. Bu borada, yer
resurslaridan samarali foydalanishda tuproglarning meliorativ
holatini yaxshilash, personallashtiriigan gishlog xo‘jaligini
yuritish orgali atrof-muhitning ifloslanish darajasini sezilarli
darajada kamaytirish, tuproq unumdorligini bargarorlashtirgan
holda gishloq xo‘jaligi ekinlari hosildorligini oshirishga doir ilmiy-
tadgigotlarga alohida e’tibor garatilmoqda [9; 10, 11].

MATERIALLAR VA USLUBLAR

Jizzax viloyati Sharof Rashidov tumani “Yoqub” fermer
xo‘jaligi hududidagi sug‘oriladigan bo‘z-o‘tloqi tuproglar
sharoitida olib borildi. Tadgiqot obyekti tuproq kesmasining har
bir genetik gatlamidan tuproq namunalari olindi va laboratoriya
sharoitida tahlil gilindi. Jizzax erkin igtisodiy zonasidagi sanoat
korxonalaridan chigadigan sanoat chigindilari, ozig-ovqat, yengil
sanoat, qurilish materiallari, polimer, avtomobilsozlik va boshqalar.
Bu turdagi korxonalar sanoat chigindilarini havoga targatib,
shamol yo'nalishiga ko‘ra mahalliy tuproglarga yoki kengroq
hududlarga tarqalishi kuzatilgan.

Dala va laboratoriyada bajarilgan tajribalarda tuprog-
shunoslikdagi umumgabul gilingan zamonaviy usullar go‘llanilgan,
jumladan, tuprog namunalari genetik gatlamlar bo'yicha tanlab
olindi. Tahlil ishlari O‘zPITI tomonidan ishlab chigilgan “MeTogpi
arpoxXnMUYECKuX, arpon3n4ecKnx 1 MUKPOBUONOrMYECcKMX mc-
CnefoBaHWUi B MOMMBHBIX XIOMKOBbIX panoHax”, shuningdek,
E.V.Arinushkinaning “PykoBOACTBO MO XMMUYECKOMY aHanuay
noys” go‘llanmasi asosida amalga oshirildi. Tuprogdagi og'ir
metallar va boshga birikmalar MP 003:2015 ko‘rsatmasi,
matematik-statistik gayta ishlash B.A.Dospexovning “MeToagwnka
noneoro onbiTa” uslubiy qo‘llanmasi asosida amalga oshirilgan.

NATIJALAR VA MUNOZARA

Olingan tahliliy ma‘lumotlar shuni ko'rsatadiki, o‘rganilgan
sug‘oriladigan bo‘z-o'tlogi tuproglarining unumdor gatlami asosan
0-50 sm oralig‘ida joylashgan. Olingan tahliliy ma’lumotlar shuni
ko‘rsatadiki, barcha o'rganilgan kesmalarda gumus migdori yuqori
akkumulyativ gatlamida 0,807-0,968% to‘planib, tuproq pastki
gatlamiga 0,657-0,552% kamayib borgan (1-rasm).

0,869
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0.4
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061 0 036 ,055.0.084 ,052/0.074 046 fs 058 041 10,053
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0-28 28-47 4773 73-109 109-138

mgumus mN P mK
1-rasm. Sug‘oriladigan bo‘z-o‘tloqi tuproglarining
agrokimyoviy xossalari

Umumiy azot yuqori qatlamlarda 0,0583-0,061%, pastki
gatlamlarda 0,046-0,041%, yalpi fosfor 0,155-0,128%, pastki
gatlamlarda 0,054-0,073%, yalpi kaliy yuqori gatlamlarda
0,084-0,186%, pastki gatlamlarda 0,053-0,058% kamayish
gonuniyati kuzatildi. Quruqg qoldiq ko‘rsatkichining ustki
gatlamlarda 0,546-0,531% gacha bo'lib, chuqurlik bo‘yicha
0,342-0,435% gacha kamayib borishi tuproglar profil bo'ylab
tuzlarning kuchsiz sho‘rlanish holati mavjudligidan dalolat
beradi. HCO, lar 0,126-0,024%, CI- anionlari 0,086-0,068%,
SO, anionlari haydalma gatlamda 0,213%, haydalma osti
gatlamda 0,241% ni, Ca** kationlari haydalma qatlamda
0,043%, haydalma osti qatlamda 0,009% ni, Mg** kationlari
haydalma qatlamda 0,036%, haydalma osti gatlamda 0,004%
ni, Na+ kationlari haydalma gatlamda 0,038%, haydalma osti
gatlamda 0,008% ni tashkil qildi. O‘rganilgan bu tuproglar
gipslashmagan, asosan kam va o‘rtacha sho‘rlangan bo‘lib,
sho‘rlanish tipi sulfatlidir (2-rasm).

140 1 ———  \28 [131], 2026



AGRO ILM — O°ZBEKISTON QISHLOQ VA SUV XO'JALIGI

0.6

0.5

0.4

0.3

02 ‘ I

“ II|I||||....__.-_
S;L"i?. HCO3 a 504 Cat+ | Mg+ | Nat

0-28 0546 | 0116 | 008% | 0213 | 0043 0036 | 0038

2847 | 0531 0112 | 0082 @ 0236 0035 0024 0039

4773 | 0483 0109 0075 0241 0028 0011 0018

73109 | 0435 0079 | 0072 0235 0025 0006 | 0015

109-138 0342 0024 | 0063 0228 0009 0004 0008
w028 w2847 wA7-73 m73109 m109-138

2-rasm. Tadqiqot hududi kuchsiz va o‘rtacha sho‘rlangan
tuproglarining suvda oson eruvchi tuzlar miqdori, %
hisobida.

Sh.Rashidov tumani gishloq xo‘jaligi yerlarining sifati pasaygan
hududlardan biri bo'lib, tumanning asosiy yerlari shahar markaziga
yagin joylashgan, sanoat korxonalari tuprogni turli ifloslantiruvchilar
bilan ifloslantirmogda. Tuprogga tushayotgan og‘ir metallarning
95% qismi qora va rangli metallurgiya, akkumulyator ishlab
chiqarish va “Ekoklimat” lak-bo‘yoq ishlab chiqarish korxonalari
ulushiga to‘g'ri keladi, ular, asosan, texnogen changlar sifatida
yerga tushadi. Ushbu changlar tuprogning texnogen buzilishiga
olib keladi va tuprogning organik gismi bilan mustahkam birikadi,
ko‘p yillar davomida parchalanmasdan saglanadi. Bu sanoat
korxonalari faoliyati natijasida tuprogga og‘ir metallar bilan birga
oltingugurt, xrom, azot oksidlari ham tushadi, ular rel’eflar bo'yicha
turlicha tagsimlanib, bunda asosan o‘simlik dunyosi zarar ko‘radi,
o‘simliklarning zarar ko'rishi o‘tsimon o‘simliklardan boshlanib,
oxirida butasimon va daraxtlar zarar ko‘radi. Tuproqga esa
bir necha yillar davomida biomassaning kam tushishi, organik
moddaning kam paydo bo'lishi, gumifikatsiya jarayonining
pasayishi bilan salbiy ta’siri ko‘rinadi.

Cu konsentratsiyasi tuprogning eng yuqori unumdor gatlamida
o‘zining maksimal ko'rsatkichini - 30 mg/kg ni tashkil etgan.
Pastki gatlamda element migdori pasayib, minimal 22-19 mg/
kg ko‘rsatkich aniglangan. Eksperimental ma’lumotlar tahlili
shuni ko‘rsatadiki, har ikkala og'ir metall ham tuprogning ustki
akkumulyativ qatlamida kuchli to‘planish xususiyatiga ega bo'lib,
chuqurlik ortishi bilan ularning konsentratsiyasida qonuniyatli
ravishda keskin kamayishi kuzatiladi.

Tadqiqot doirasida tuproq profilining turli chuqurlikdagi
gatlamlarida rux Zn elementining tagsimlanish tavsifi ham mis
dinamikasiga o‘xshash bo‘lsa-da, yuza gatlamlarda pasayish
sur'ati nisbatan yuqoriroq ekanligi ma’lum bo‘ldi. Zn ning maksimal
giymati yuza qatlamda 77 mg/kg ni tashkil etgan bo'lsa, eng quyi
gatlamda 60 mg/kg ni tashkil etgan. Cr konsentratsiyasi tuprogning
eng yugori unumdor gatlamida o‘zining kam ko‘rsatkichini - 52 mg/

kg ni tashkil etgan. Tuprogning quyi gatlamlarida maksimal 40 mg/
kg giymatga ko‘paygan. Co konsentratsiyasi tuprogning eng ustki
unumdor gatlamida o'zining maksimal ko‘rsatkichiga — 0,10 mg/kg
ga teng bo‘lgan. Chuqurlik ortishi bilan kobalt migdorining bir tekis
kamayib borishi kuzatildi. Tuprogning quyi illuvial gatlamlarida
minimal 6,3 mg/kg atrofida tebranadi. Ushbu dinamika kobaltning
tuproq yuza gismida kuchli sorbsiyalanishini va uning antropogen
manbalar hisobiga to‘planganligini tasdiglaydi.

Mishyak As konsentratsiyasining eng yugori giymati tuprogning
eng ustki gatlamida emas, balki pastrogda, chuqurlikda 23 mg/
kg aniglangan. Pastki gatlamda 10mg/kg gacha pasayadi.
Tuprogning eng ustki gatlamida Cd konsentratsiyasi 0,16-17,0
mg/kg ni tashkil etgan. Tuprog qgatlamlari chuqurlashgan sari
kadmiy migdorining kamayishi kuzatildi. Bu holat kadmiyning
tuproq yuza qismida kuchli fiksatsiyalanishi va uning tashqi
antropogen manbalardan tushganligidan dalolat beradi.
Qo'rg‘oshin Pb konsentratsiyasining eng yuqori giymati 33,0 mg/
kg tuprogning eng ustki gatlamida yuqoriligi aniglangan. Pastki
gatlamda 10,0 mg/kg gacha pasayadi (3-rasm).
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3-rasm. Tuproq gatlamlari bo‘yicha mis (Cu), rux (Zn),

xrom (Cr), nikel (Ni), kobalt (Co), mishyak (As), kadmiy

(Cd), qo’rg’oshin (Pb) og‘ir metallar konsentratsiyasining
genetik gorizont bo’yicha tarqalishi

Marganets elementining tagsimlanish traektoriyasi ham xromiki
bilan o'xshash dinamikaga ega, Mn ning giymati yuqori gatlamda
620 mg/kg ga teng bo‘lgan bo‘lsa. Eng quyi qatlamda miqgdori
300 mg/kg ni tashkil etgan. Tadgigot hududi sifatida olingan
tuproqg gatlami bo‘ylab nikel Ni elementining vertikal migratsiyasi
va qatlamlararo tagsimlanish gonuniyatlari tahlil gilindi (4-rasm).

Tuprogning eng yuqori unumdor gatlamida Ni mikromigdori
o'zining eng yuqori ko‘rsatkichini - 35 mg/kg ni tashkil etgan.
Eng quyi gatlamda minimal 21 mg/kg giymatgacha tushadi.
Tuprogning antropogen omilini shakllantirishda og‘ir metallarning
atmosferadan tuproqqa kirish usullari muhim ahamiyatga ega.
Kobalt, mishyak, kadmiy tuproq gatlamlarida REM dan 2-3
barobar oshishi kuzatilgan (1-jadval).

1-jadval
Bo‘z-o‘tloqi tuproglar ruxsat etilgan me’yoriy konsentratsiyasining ulush ko‘rsatkichlari !

Ne Og‘ir metallarning xavflilik darajasi REMK, mg/kg Tahlil natijalari, mg/kg Ifloslanish darajasi
1 Cd — Kadmiy (I sinf, yuqori xavfli). 0,5 0,140 3 barobar

2 Pb - Qo‘rg‘oshin (I-sinf,yuqori xavfli). 32 33 -

3 Co - Kobalt (II sinf, o‘rtacha xavfli ). 5,0 10 2 barobar

4 As - Mishyak (I sinf, yuqori xavfli). 2-10 23 2 barobar

5 Ni - Nikel (II sinf, o‘rtacha xavfli). 20-50 35 -

6 Cr - Xrom Cr**(I sinf, yuqori xavfli). 100 52 -

7 Mn-Marganets (II sinf, o‘rtacha xavfli). 1500 620 =

8 Cu - Mis (II sinf, o‘rtacha xavfli). 55-100 30 -

9 Zn - Rux (I sinf, yuqori xavfli). 110 -300 77 -
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Ruxsat etilgan migdoridan oshishi asosan tuprogning ustki
0-30 santimetr haydalma qatlamida kuzatildi. Mis, rux, xrom,
marganets, nikel va qo'rg‘oshin og‘ir metallarning konsentratsiyasi
REM dan kamligi kuzatilgan.

700

600
28-47 47-73 73-109 109-138 92-131
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4-rasm. Tuproq gatlamlari bo‘yicha marganets (Mn) og‘ir
metali konsentratsiyasining genetik gorizont bo‘yicha
tarqalishi

XULOSALAR
Sug‘oriladigan bo‘z-o'tlogi tuproglarning agrokimyoviy
ko'rsatkichlari yuqgori akkumulyativ qatlamida 0,968% to‘planib,
tuproq pastki qatlamiga 0,552% kamayib borgan. Umumiy
azot, fosfor va kaliyda ham shu gonuniyatlar kuzatilgan. Sanoat
chigindilari ta’sirida og'‘ir metallar (Cd, Pb, Co, As, Ni, Cr, Mn,
Cu, Zn) bilan ifloslanish darajasi, ularning vertikal migratsiyasi

va qatlamlararo tagsimlanish qonuniyatlari o‘rganildi. Tuproq
tarkibidagi gumus va oziq elementlar migdori hamda muhit
reaksiyasi (pH) tuproq gatlami bo‘ylab og‘ir metallarning
harakatchanligini belgilovchi asosiy bufer omil hisoblanadi. Tuprog
singdiruvchi kompleksi tomonidan kationlar almashinuvi va
sorbsiya jarayonlarining tezligi asosan yuqgori unumdor haydalma
gatlamda namoyon bo'lib, bu ko'rsatkichlar metallarning tuproq
eritmasidagi eruvchanligini cheklashda muhim ahamiyatga ega.

Sanoat chiqindilari ta’sirida sug‘oriladigan bo‘z-o‘tloqi
tuproq 1 metrli gatlamida og‘ir metallarning yagqol ifodalangan
akkumulyativ gonuniyatlar aniglandi. Toksikantlarning aksariyat
gismi - mis (Cu - 30 mg/kg), rux (Zn - 77 mg/kg) xrom (Cr - 52 mg/
kg), kobalt (Co-0,10 mg/kg), Mishyak (As-23 mg/kg), kadmiy (Cd
- 0,16 mg/kg), Qo‘rg‘oshin (Pb-33,0 mg/kg), Marganets (Mn-620
mg/kg) va nikel (Ni - 35 mg/kg) - tuprogning eng ustki haydalma
gatlamida jamlangan bo‘lib, chuqurlik ortishi bilan tuprogning
pastki gatlami tomon keskin kamayadi. Kobalt, mishyak, kadmiy
tuproq qatlamlarida REM dan 2-3 barobar oshishi kuzatilgan. Bu
holat tuprogning yuza gismida sanoat chigindilarining texnogen
bosimidan dalolat beradi.

Olingan agrokimyoviy va og‘ir metallar ma’lumotlari
sug‘oriladigan bo‘z-o‘tloqi tuproglarning unumdor qatlami
kuchli darajada polimetal ifloslanishga uchragan bo'lib, bu holat
tuprogning biologik tiklanish xususiyatini pasaytirmoqda. Toksik
yuklamani kamaytirish, metallarning “tuprog-o‘simlik-mahsulot”
zanijiri bo‘yicha agrotsenozga o'tishini kamaytirish hamda tuproq
ekologik holatini barqarorlashtirish uchun shu hududda kimyoviy
va biologik inaktivatsiyalash hamda ekologik monitoring ishlarini
tatbiq etish zarur.
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Annomauvusa. Maxonaoa Hasbaxop b6enmonumu 8a canponeiuoan Mexanux Xamod mepmux ycyiod onuHean KoMnosumaap-
nune 1500 me/ke Pb bunan 3apapranean mynpoxoaeu ummoodunuzayus camapadopiueu kenmupunean. Emmuma B: C nucoamu,
bewma 003a 6a yuma unkyoayus myodamuoa xapakamuan Pb Hune ukku gpakyusacu aHukianub, Hamuxcaiap y4 mypoazu
mudcopam 2ymux copoenmu OuIaH MmaKKoCIaHou 8a MepMuK Qaoitaumupuieas 6eHmoHum acocuoa KOMNO3UmHUHe ag-
3aIUSU COHAU KYPCAMUTOU.

Kanum cyznap: kyp2owun, mynpokhu pemeouayus Kuiuui, 6eHmonum, canponei, KOMRO3um copoenm, uMMoOuIu3ayus.,
Xapaxamuan Qpakyust, KAMUOH ATMAWUUL CUSUMU.

Annomayusa. B cmamve npusedena sphexmusnocmv ummoounusayuu Pb 6 nouse, saepaznuénnou 1500 me/ke ceunya,
KOMARO3UMAMU U3 HABDAXOPCKO20 OEHMOHUMA U MAUWKEHINCKO20 CANPONesl, NOLYYeHHbIMU MEXAHUYECKUM U MEPMUYECKUM
cnocobamu. I[lpu cemu coomuowenusx b.: C, namu 0o03ax u mpéx cpoxax unkybayuu onpeoenenvl 0ge nodgudichvle hpaxyuu Pb,
Pe3VIbManbl CONOCMAGILEHbL C MPEMsL KOMMEPUECKUMU 2YMUHOBBIMU COPOEHMAMU U KOTUYECTNBEHHO NOKA3AHO NPEUMYUeCmE0
KOMRO3UMA HA OCHOBE MEPMUUECKU AKMUBUPOBAHHO2O OEHMOHUMA.

Kniouesvie cnosa: ceuney, pemeouayus nous, 6eHmonum, canponeib, KOMRO3UNHbLIL COPOEHN, UMMOOUTUZAYUSL, NOOBUIICHASL
ppaxyus, Emkocms KaMuUOHHO20 0OMeHd.

Abstract. The paper reports the Pb immobilization efficiency of composites prepared from Navbahor bentonite and Tashkent
sapropel by mechanical and thermal activation, in a soil spiked with 1500 mg/kg of lead. Two mobile Pb fractions were
determined at seven B:S ratios, five doses and three incubation times, the results were compared with three commercial humic
sorbents and the advantage of the thermally activated composite is shown quantitatively.

Key words: lead, soil remediation, bentonite, sapropel, composite sorbent, immobilization, mobile fraction, cation exchange

capacity.

KUPWULL

OFfu1p MeTannapHWHr Tynpokaa TynnaHuium rmoban myammora
aiinaHraH: )xaxoH Mukécuaarv 6axonaiura Kypa akuH ManoHna-
puHUHT 14—17 % v (TaxmuHaH 242 MIH ra) 3axapnv metannap
6unaH ndnocnaHraH Ba xaBg 3oHacuga 0,9-1,4 mnpg Kuwwm
Awanan. KypFoLIWH ynapHUHT aHr xacnunapuaaH 6upu 6ynmo,
opraHuampga TynnaHub HEBPONOrMK Ba renaTtoTOKCUK TabCup
KypcaTagu; TYNpoK y4yH 0u3 KOHLeHTpaumsicn 32 mr/kr. Tynuk
To3anall kummar 6ynraHm cababnu amanvéTaa ummobunusaums
ycynu KynnaHunagm, 6yHaa MeTanHuHr yMymuii MMKOopY aMac,
XapakaTyaH dpakumsinapy kamasan. IWHUHF Makcaam Maxarnnmin
GEHTOHUT Ba canponenaH ofiMHraH KoMno3nTnapHuHr Pb Gunax
3apapnaHraH Tynpokaaru uMmobunusaums camapagopnurHmi
aHvKnaw, gaonnawTMpuLL YCYNUHUHT TabCUpUHK Gaxonall
Ba HaTuXanapHu Txopat copbeHTnapu bunaH TakkocnalwgaH
nbopar.

J.Kumpiene Ba xammyannudnap tynpokaaru As, Cr, Cu,
Pb Ba Zn Hu cTabunusaumsinalura on MabiyMoOTNapHu yMym-
nawTtnpuo, MUMMOBUIM3aLUANOBYY KYLUMMYanap MeTannapHuHr
HOBMINMLUM Ba GUOMOIUK Y3NaluTUpUnuLLHA MUHepan cuptnapaa
aacopbuus, opraHvk nurangnap 6unatH 6apkapop komnnekcnap
XOCUN BYNuLLIK, CUpTAa YYKMa XoCcun BYNuLLIM Ba MOH anMalUnHILL
opKanu kKamanTupuwnHu KypcatraH [1].

Y.Sun Ba xammyannudnap Cd Ba Pb 6unaHx 6upranukaa nd-
NOCMaHraH LonM Tynpofuaa yTkasraH BereTaumoH Taxpubacuga
GEHTOHUT KynnaHunraHaa Pb HUHT anmalumMHyBYM dpakumscu
20,3-49,3 % ra kamann®, konguk dpakumsicn 6,7-10,0 % ra

OpTraHuHK, yeumnuk ungusungarn Pb mukoopu 5,1-26,7 %, ep
yCTKM Kucmuga aca 3,7-7,8 % ra nacamraHvHu kang atraH [2].

L.Wang Ba 6oLukanap ryMmuH kucnotacy bunaH moaudukaLms-
naHraH MmoHTMopunnoxuntiu (HA-Mont) Cd Ba Hg 6unax udnoc-
naHraH Tynpokaa cuHab, 5 % posapga TCLP akctpaktugarm Cd
Ba Hg koHUeHTpauusicy uwnos GepunmaraH Tynpokka HucbataH
moc pasuwaa 94,1 Ba 93,0 % ra kamanuwmHK, mogudmkaums-
naHmaraH MOHTMOPWIIOHWT KyNnaHunraH BapuaHTra HucbartaH
aca 69,5 Ba 65,9 % ra nacanunwmHu aHuknarax [3].

R.Albrektiené-Plagaké Ba D.Paliulis kyn Tybuaa TynnaHys4m
OpraHo-MuHepan YyKUHaM — canponenHu CyBnn apuTManapaaH
OfMp MeTannapHu axpaTtuwga bruocopbeHT cudatmaa cmHao,
1-50 r/n po3a Ba 15—150 MUH apanaluTMpyLL MyaAaTy opanuenaa
SHT HOKOpK axpaTtuw aapaxacura 50 r/n gosaga apuwmnraHuHn
(Cd — 93 %, Cu Ba Zn — 84 %, Cr — 31 %) xamaa Cd y4yH 15
MuH, Cr yqyH 30 MyH, Zn y4yH aca 60 M1H apanaluTvpuLL eTapnm
3KaHWHWU KypcaTtraH [4].

Y.Sarikaya Ba xammyannudpnap 65 macc.% Ca-
MOHTMOpUNNOHWT Ba 35 Macc.% onan-CT gaH ubopart kanb-
umnnu 6eHToHMTHM 100—-1300 °C opanufuga 2 coat Ku3anpuo,
CONMMLUTUPMA CUPT K03acK Ba MUKPO-Me3oroBaknap xaxmu 700 °C
rada «3uraar» KypuHumaa y3rapmb, cyHrpa KeCKMH KaManuLLHW
aHuknaran; by kypcatkuunap 500 °C na sHr tokopu kuiimartra (89
m?/r Ba 0,149 cm3/r) eTnb, by xapopatza kanTMmac Aernaparaums
CTpyKTypa ByaunmacgaH sikyHnaHaau [5].

|.Kovalchuk Ba 6oLukanap MOHTMOPUIIOHATHN MeXaHOKUME-
BUI (haonnalTMpuaa maiaanall aBOMUANUTMHK Y3rapTupuo,
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2 coatnvK WUWMOBAAH KEMWH conuwuTupma cupT todacu 89,1
naH 146,8 mM?/r raya opTuwwmHK, ypaH copbuumsacu aca 0,5; 1 Ba
2 coatnvk haonnaluTMpuiraH HamyHanap y4yH Moc pasuLaa
77,5; 105,3 Ba 123,5 MKMONb/I HY TaLLKWN STULLVHW KypcaTraH;
ypaH, CTPOHLUIA Ba LE3UNHUHT SHT FOKOpU copbumsicn 2 coaTnmk
WLLINOBAAH KENWH Ky3aTuiraH [6].

Kypwu6 uvkmnran maH6anapaaH KyprHaamku, 6eHTOHUT (MOHT-
MOPWMIOHUT) Ba OpraHuk Moaaanapra 6ot marepuannap ofup
MeTannapHVHN xapakaTyaHnuMruHu anoxuaa-anoxuaa kamamn-
TMpaamn, 6eHTOHUTHUHT copbLMOH Xoccanapu aca TepMKK Ba
MexaHuK haonnawTupuaa ysrapaaun. bupok 6y nwnapga 6up
XU XOMalLéaaH TepMUK Ba MEXaHWK YCyIfa OnnHraH 6eHTOHNT
acocuaarn 6eHTOHUT—canponen KoMno3uTrnapuHuHr Pb 6unax
3apapnaHraH Tynpokaary camapagopnuri TakkocnaHmaraH.

MATEPWATNNAP BA YCYNIIAP

Xomaweé — HaBbaxop 6eHTOHNTM Ba canponenu. BeHToHuT-
HWHI MKKUTa HamyHacu Tanépnangu: b-12 nnanetap-wapnu
TermpMoHaa mexaHuk daonnawTtupunran (500 ann/muH, 30
MuH, wap:matepuan = 30:1, xyn pexum) Ba b-11 mydenb
neynpa Tepmuk daonnawTtupunrad (, 60 MuH); canponen
C-12 mexanuk ycynga (500 ann/muH, 30 MWH) onuHau Ba
Komnoautnap ertuta ofmpnuk Hucbatunga (b:C = 1:4 gan 4:1
ra’a) apanawTmpunau.

Taxpumba 1500 mr/kr Pb 6unaH cyHbuii 3apapnaHraH Tynpokaa
yTkasungu: komnosutnap 10-50 r/kr gosanapga Kuputunmo,
1, 15 Ba 30 cyTka MHKyGaumsa KunuHam Ba xap 6up BapvaHTAa
KYPFOLUMHHUHI UKKUTA XapakaTtyaH dpakumsacn — 2 % NMMOH
kucnortacuaa apungurad xamaa 0,2 M TpunoH b 6unaH akcTpak-
umsanaHye4m (bronorvk yanawtmpunagurad) KUCM aHvKnaHam.
Kypcatkmunap 6owunanfFuy Tynpokaaru Pb ra HucbataH donsga
GepunraH: KMMMaT KaH4ya Knuuk 6ynca, uMmobmunusaums LWwyHya
TynuK. Takkocnaw 6a3acv cucatuaa kanbLUym rymati, OKCUanaH-
raH KyMUp Ba ryMWH KUCNOTacK LUy LWapouTaa cuHanam; 6eHTOHUT
HaMyHanapWHWHI KaTWOH anMalum CUFMMKU Ba amopdusaums
Aapaxacu aHuKnaHau.

HATWXANAP BA MYHO3APA

Bapua wapoutnapga 2 % nvMMOH kucnoTtacuaa apuiguraH
Pb TpunoH b dpakuunscuaar 4,5-6,3 dpoms nyHkTra nact 6ynam.
Ofmpnuk HUCGaTMHUHT Tabeupu n3umn (1-pacwm, a): 30 r/kr go3ana
B:C Hucbatn 1:4 paH 4:1 ra ysrapranga TpunoH b dpakumscu
B-12 + C-12 y4yH 44,59 paH 33,36 % rava, b-11 + C-12 y4yH
41,04 pan 30,71 % rava, svHu 11,23 Ba 10,33 dhoms nyHkTra
nacasy: 6eHTOHUT ynyLIn opTraH capy UMMOBUM3aumns AxLumn-
naHagn. Cababu MOHTMOPWANOHUTHUHS 2:1 TUNMAary katnamnm
TY3UINLLY Ba FOKOPW KATWOH anmaLumil cueummn 6ynmb, noHnapm
«nykn chepa» komnnekcnapu (Pb—O-Si, Pb—O-Al) opkanu
6apkapop 6ofnaHaau.

[osa Tabcupu Houmswmk (1-pacm, 6): 4:1 Hucbatmpga gosa
10 paH 50 r/kr rava owwpunraHga b-11 + C-12 y4yH TpunoH
B dpakumsacn 37,16 pan 27,12 % rava Tywagu, ammo xap
6ocknugarv nacanmww 3,53 aaH 1,69 chons nyHkTraya cycasau. by
ancopbums N30TEPMACUHUHT TYWMHULL COXacura SKMHNALLULLINHN
Kypcataau, wy cababnu nkrmcoamn xuxataad makbyn gosa 30
r/kr aTpodmaa.
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1-pacM. B:C HucOaTMHMHT Tabeupu (a; 30 r/kr gosa) Ba

no3sa Tabcupu (6; 4:1 Hucb6aTtu) 30-cytkaga, TpunoH b

bpakumnsacu 6ynnya

Tepmuk haonnawTmpunrad b-11 acocupgaru koMnosut mexa-
HWK chaonnawTupunranmgaH bapya fosa Ba Hucbatnap 6ynnya
2,0-4,3 houns nyHKTra AxXWMpoK HaTwxka 6epan. ByHuHr acocu
B-11 HuHr kaTuoH anmawwuw cumm 85,21 make/100 r 6ynub,
B-12 HukmpaH (67,92 make/100 r) 25,4 % tokopu, amopdmsaums
Japaxacu aca nactpok (33,5 % ra kapwm 36,5 %) skaHugagup:
TEPMVK ULLNOBAA SIHIM agcopbuys mapkasnapy o4nnmb Kpuctann
chasa kynpok caknaHagu, MexaHuk Maviaanaluga aca CTpykTypa-
HWHT Oy3UnMLM MapKasnapHUHT G1p KUCMUHK NYKoTaau.

KnHeTuka 6ynya capk ceannapnu: 1 cytkagaH 30 cyTkaraya
TpunoH b dpakumacyu komnosutnap yuyH 22,4-24,3, rymat Ca
y4yH aca aturn 9,9 hous nyHKTra nacanam, SbHM KOMMNo3nuTnapaa
UMMOBUMN3aLMS CEKMHPOK boLwnaHnb y3ok MyaaaTaa Yykyppok
Keyagu.

Twxopat copbeHTnapu opacuaa 3Hr camapanucy ryMuH
kmcnotacu 6ynam (30-cyTka, 50 r/kr oa 28,55 %), yHaaH kenunH
okeupnaHrad kymup (29,93 %) Ba kanbumi rymatu (31,70 %)
(1-xagBan): ryMyH KicnoTacuaa kapookeun Ba (heHon rypyxnapu
6unaH xenaT KoMnmeKkcnap Xocun Kunca, kanbuui rymatuga oy
MapKasnapHWHT 6up kucMn Bunan 6ana.

4:1 Hucbatngarn b-11 + C-12 komno3ntn Gapya gosanap-
Ja yyana Twpkopat copbeHTMaaH YCTyH: T'yMWH KucrnoTacvuaaH
1,43-1,94, okcmanaHraH kymupaaH 2,81-3,85 Ba rymat Ca gaH
4,58-6,27 douns nyHKTra, YCTYHNUK NacT Ao3anapaa sKKopok.
Bupok By yCTYHNMK aiHaH GEHTOHUT YCTYH BYnraH Tapkubra Te-
rmwnu: 1:1 Hucbatnga komnosnT (35,23 %) ryMuH kucnotacugaH
(32,32 %) opkana konaaw.

XYINIOCA

Hasbaxop 6eHTOHWTY Ba canponenuaaH OnvHraH KoMnosuT-
nap 1500 mr/kr Pb GunaH 3apapnaHraH Tynpokaa xapakaTtyaH
KYPFOLLMH MUKOOPVHMW Ceaunapnu KamanTupaau; camapagopnuk-
HW GENrMnoBYM acocuii OMWI KOMMO3UTAArY GEHTOHUT yryLuu,
KEMVH Jo3a Ba MHKybaums gaBoMuiinurn. Tepmuk daonnatiutm-
punraH 6EHTOHUT acocuaarm KOMMO3UT MexaHuK haonnaluTun-
punraHmaaH 6apya Tapkub Ba gosanapga 2,0-4,3 hous nyHkTra
YCTYH; Oy YHUHI OKOPUPOK KaTUOH anmawmw curnmm (85,21 ra
kapwm 67,92 make/100 r) Ba nacTpok amopdusaumns gapaxacu
(33,5 % ra kapwm 36,5 %) HaTwxacuaup.

Makbyn pexum B:C = 4:1, 30-50 r/kr go3a Ba 30 cyTkanuk
MHKyBaums: ummobunusaums gapaxacu 74,6-77,5 % ra etagu
Ba HaTWXka yyana TmxopaT rymuk copbeHtugaH 1,4-6,3 dous
MYHKTTa SXLUMPOK.

1-xadean

KomMnosutnap Ba TuxopaT ryMuk copGeHTnapu Tabcupuaa Tynpokaa KornraH xapakart4yad Pb (TpunoH B dpakumscw,
30-cyTka), %

CopOeHT 10 r/kxr 20 r/kr 30 r/kr 40 r/kr 50 r/kr
b-11 + C-12 (4:1) 37,16 33,63 30,71 28,81 27,12
B-12 + C-12 (4:1) 40,36 36,53 33,36 31,29 29,46
I'ymun kucnoracu 39,10 35,38 32,32 30,31 28,55
Oxcujuiaran KyMup 41,01 37,12 33,90 31,80 29,93
I'ymar Ca 43,43 39,30 35,90 33,66 31,70
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Annotatsiya. Ushbu maqolada Buxoro viloyati Qorako ‘I tumani Ziyorat massivi sharoitidagi sug ‘oriladigan tagir-o ‘tlogi
tuproglarda sho ‘rlanish darajasining bakteriyalar soniga ta Siri o ‘rganilgan. Tadqiqotlarda sho ‘rlanmagan, kuchsiz, o ‘rtacha
va kuchli sho ‘rlangan tuproglar 0-25, 25-50 va 50-80 sm gatlamlarda bahor, yoz va kuz fasllarida tahlil qilindi. Natijalarga
ko ‘ra, sho ‘rlanish darajasi ortishi va tuproq qatlamining chuqurlashishi bilan bakteriyalar soni izchil kamaygan.

Kalit so“zlar: sug ‘oriladigan taqir-o ‘tlogi tuproq, sho ‘rlanish, bakteriyalar, mikrobiologik faollik, tuproq qatlami, mavsumiy
dinamika, min KHB/g tuprogq.

Annomayusn. B cmamve uzyueno énusmie cmenenu 3aCoIeHUs Ha YUCIeHHOCMb 0aKmepull 6 OpOULAEMbIX AKbIPHO-TY20-
vix nousax maccusa «3uépamy Kapaxynvckozo paiiona byxapckoi oonacmu. Hccrnedoganus npogoounu Ha He3acoieHHbIX,
C1ab03aCONEHHbIX, CPEOHE3ACONEHHBIX U CUTbHO3ACOIEHHbIX nougax 6 ciosx 0—25, 25-50 u 50-80 cm 6 secennuil, riemuuil u
OCeHHUL Nepuodbl. YCmanoeieHo, 4mo ¢ yeeruveHuem CheneHi 3acoieHus u 2yOunbl NOYEEHHO20 20PUOHINA YUCTEHHOCTb
baxkmepuii 3aKOHOMEPHO CHUNCALACH.

Knrouessle cnosa: opowaemvie makvlpHo-1y208ble NOUBbL, 3AColeHUe, DaKmepuu, MUKPOOUOIOSUYECKAs. AKMUBHOCTD,
NOYGEHHbLI 20PU30HM, Ce30HHAs Ounamuka, miH KOE/2 nouebi.

Abstract. This study investigated the effect of salinity degree on bacterial abundance in irrigated takyr-meadow soils of
the Ziyorat massiv, Karakul district, Bukhara region. Non-saline, slightly saline, moderately saline, and strongly saline soils
were examined at depths of 0-25, 25-50, and 50-80 cm during spring, summer, and autumn. The results showed a consistent
decline in bacterial abundance with increasing soil salinity and depth.

Keywords: irrigated takyr-meadow soils, soil salinity, bacteria, microbiological activity, soil depth, seasonal dynamics,
million CFU/g soil.

KIRISH
Tuproglarning sho‘rlanishi arid va yarim arid mintagalarda
sug'‘oriladigan yerlarning unumdorligini hamda agroekotizimlarning
bargarorligini cheklovchi eng muhim omillardan biridir. Aynigsa,
yuqori bug‘lanuvchanlik, yetarli bo‘lmagan tabiiy drenaj,
minerallashgan sizot suvlari va qgishloq xo‘jaligida intensiv

foydalanish sharoitida shakllanadigan sug‘oriladigan tuproglar
uchun ushbu muammo dolzarbdir. Bunday sharoitda tuproq
profilida oson eriydigan tuzlar to‘planib, tuprogning suv-fizik,
kimyoviy va biologik xossalari o'zgaradi [1,2].

Sug‘oriladigan taqgir-o'tlogi tuproglar qurg‘oqchil hududlarda
keng targalgan bo'lib, gidromorf va arid tuproq hosil bo‘lish
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jarayonlarining murakkab uyg‘unligi bilan tavsiflanadi. Ularning
xususiyatlari ko‘p jihatdan sizot suvlarining chuqurligi va
minerallashuviga, sug‘orish rejimiga, bug‘lanishiga, mexanik
tarkibiga va hududning drenajlanganlik darajasiga bog‘lig.
Suv-tuz muvozanati buzilganda, bunday tuproglar ikkilamchi
sho‘rlanishga uchraydi, bu esa tuproq biotasining holatiga sezilarli
ta’sir ko‘rsatadi [3, 4].

Mikroorganizmlar tuproq ekotizimining eng muhim tarkibiy
gismi bo'lib, organik goldiglarni parchalashda, organik moddalarni
minerallashtirishda, azot, fosfor va oltingugurt birikmalarini
o‘zgartirishda, biologik faol moddalarni sintezlashda va
samarali unumdorlikni shakllantirishda ishtirok etadi. Tuproq
mikroflorasining turli guruhlari orasida bakteriyalar ko‘pligi,
metabolik faolligi va deyarli barcha asosiy biogeokimyoviy
jarayonlarda ishtirok etishi bilan yetakchi o‘rinlardan birini
egallaydi [5, 6].

Sho‘rlanish bakteriya umumiy populyatsiyasining hayot
faoliyatiga sezilarli ta’sir ko‘rsatadi. Tuproq eritmasida tuzlar
konsentratsiyasining ortishi osmotik bosimning ortishiga,
hujayralar uchun suv kirishining kamayishiga, ion muvozanatining
buzilishiga va tuproq muhiti reaksiyasining o‘zgarishiga sabab
bo‘ladi. Natijada bakteriyalar soni, mikroblar jamoasining tuzilishi
va mikrobiologik jarayonlarning jadalligi o‘zgaradi. Odatda,
sho'rlanish darajasining oshishi bilan bakteriyalarning ko‘plab
fiziologik guruhlari umumiy sonining kamayishi kuzatiladi, biroq
ayrim galofil va galotolerant mikroorganizmlar muhitning yuqori
mineralizatsiyasida ham faolligini saglab qolish qobiliyatiga ega
[7, 8].

Bakterial mikrofloraga sho‘rlanishning ta’siri nafagat tuzlarning
umumiy konsentratsiyasi, balki ularning kimyoviy tarkibi bilan ham
belgilanadi. Xloridli, sulfatli, xlorid-sulfatli va boshga sho‘rlanish
turlari mikroorganizmlarning fiziologik holatiga turlicha ta’sir
ko‘rsatishi mumkin. Tuproq gatlamining chuqurligi va vyil fasli
ham muhim ahamiyatga ega. Yuqori gorizontlarda, odatda,
organik moddalar, mavjud ozuqa elementlari va kislorodning
ko'pligi tufayli mikroorganizmlarning rivojlanishi uchun qulayroq
sharoitlar yuzaga keladi. Chuqurlashgan sari bakteriyalar soni
odatda kamayib boradi. Mavsumiy dinamika harorat, tuproq
namligi, o'simliklarning ildizdan ajralishi va sug‘orish tartibining
o‘zgarishi bilan bog'liq [9, 10].

Turli darajada sho‘rlangan sug‘oriladigan tagir-o‘tloqi
tuproglarda bakterial mikrofloraning miqdoriy o‘zgarishlarini
o‘rganish muhim nazariy va amaliy ahamiyatga ega. Bunday
tadqiqotlar tuprogning biologik holatini yanada to‘ligroq baholash,
uning degradatsiya darajasini aniglash, eng sezgir mikrobiologik
ko‘rsatkichlarni aniglash va ulardan sug‘oriladigan yerlarning
ekologik holatining bioindikatorlari sifatida foydalanish imkonini
beradi.

MATERIALLAR VA USLUBLAR

Ekspeditsion tadqiqotlar Buxoro viloyati Qorako‘l tumani
“Ziyorat” massivi hududida targalgan sug‘oriladigan tagqir-
o‘tlogi tuproglar sharoitida olib borildi. Tadgigot hududi keskin
kontinental iglimga, yuqori bug‘lanishga, atmosfera yog'inlarining
cheklangan migdoriga va gidrotermik rejimning sezilarli mavsumiy
o‘zgaruvchanligiga ega bo‘lganligi sababli arid zonaga tegishli
hisoblanadi. Uzoq vaqt sug‘oriladigan va minerallashgan sizot
suvlari yaqin joylashgan sharoitda bu tuproglar oson eriydigan
tuzlarning turli darajada to‘planishi bilan xarakterlanadi, bu esa
ularning fizik-kimyoviy va biologik xossalarining bir xil emasligini
belgilaydi.

Bakteriyalarning tuproqda vertikal tarqgalishini baholash
uchun tuprog namunalari 0-25, 25-50 va 50-80 sm gatlamlardan
olindi. Tadqiqotlar yil mavsumining asosiy davrlarida - bahor,
yoz va kuzda o‘tkazildi, bu esa bakteriyalar sonining mavsumiy
dinamikasini aniglash va harorat-namlik rejimining tuproq
mikrobiologik faolligiga ta’sirini baholash imkonini berdi.
Har bir o‘rganilayotgan gorizontdan uchastkaning bir nechta
nugtasidan birlashtirilgan namunalar olinib, so‘ngra yaxshilab
aralashtirildi. Olingan namunalar steril idishlarga solinib,
mikrobiologik va tegishli tuproq tahlillari uchun laboratoriyaga
yetkazildi.

Bakteriyalar soni tuproq suspenziyasini ketma-ket o‘n marta
suyultirish va keyinchalik tegishli ozuga muhitlariga ekish orqgali
kultural usulda aniglandi. Dastlabki suspenziyani tayyorlash
uchun yangi tuproq namunasi steril suvda yaxshilab disperslandi,
so‘ngra ketma-ket suyultirishlar seriyasi tayyorlandi. Ekishlar
aseptik sharoitlarga rioya gilgan holda takroriylikda o‘tkazildi.
Inkubatsiyadan so‘ng shakllangan koloniyalar hisobga olindi va
yashovchan bakteriyalar soni 1 g tuprogda millionlab koloniya
hosil giluvchi birliklarda (min KHB/g tuproq) ifodalandi va tegishli
suyultirishga gayta hisoblandi.

NATIJALAR VA MUNOZARA

O‘tkazilgan tahlillar shuni ko‘rsatdiki, sug‘oriladigan taqir-
o‘tlogi tuproqlarda bakteriyalar soni sho‘rlanish darajasi, tuproq
gatlamining chuqurligi va yil fasliga qarab sezilarli darajada
o‘zgargan. Umumiy gonuniyat shundan iboratki, sho‘rlanishning
kuchayishi va tuproq profili chuqurligining ortishi bilan bakteriyalar
sonining ketma-ket kamayishi kuzatildi.

Bakteriyalarning eng yugori migdori sho‘rlanmagan tuproglarda
gayd etildi, 0-25 sm gatlamda bahorda 20,7 min KHB/g, yozda
27,7 min KHB/g gacha ko'tarilgan va kuzda 21,8 min KHB/g ni
tashkil etgan. 25-50 sm gorizontda tegishli giymatlar 13,9; 19,1
va 15,1 min KHB/g, 50-80 sm gatlamda esa 5,6; 8,6 va 5,4
min KHB/g. Shunday qilib, hatto sho‘rlanmagan sharoitda ham
bakteriyalar sonining aniq vertikal differensiatsiyasi kuzatildi
(1-jadval).

1-jadval

Sug‘oriladigan tagir-o‘tloqgi tuproglarda sho‘rlanish darajasi, tuproq qatlami va yil fasllari bo‘yicha ko‘rsatkichlar

Sho‘rlanish darajasi Tuproq gorizontlari, sm Bahorda Yozda Kuzda Sho‘rlanish tipi
0-25 20,7 27,7 21,8 @
Sho‘rlanmagan 25-50 13,9 19,1 15,1 C
50-80 5,6 8,6 5,4 C
0-25 16,6 20,3 16,8 C
Kuchsiz sho‘rlangan 25-50 11,2 14,9 10,8 C
50-80 3,7 43 3,8 C
0-25 8,0 10,3 52 C
O‘rtacha sho‘rlangan 25-50 5,0 6,6 3,4 C
50-80 1,6 2,6 1,2 C
0-25 44 6,6 3,7 C
Kuchli sho‘rlangan 25-50 2,1 3,0 1,7 C
50-80 0,5 0,8 0,3 C
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Kuchsiz sho‘rlangan taqir-o‘tlogi tuproglarning 0-25 sm yugqori
gatlamda bahorda 16,6 min KHB/g, yozda 20,3 min KHB/g va
kuzda 16,8 min KHB/g ni tashkil etdi. 25-50 sm gorizontda
11,2-14,9 min KHB/g gacha, 50-80 sm qatlamda esa 3,7—4,3
min KHB/g gacha kamaygan. Bu shundan dalolat beradiki, hatto
tuzlarning kam to‘planishi va kislorodning kamligi tuprogning
pastki gorizontlarda, bakterial mikrofloraning rivojlanishini sezilarli
kamaytirdi.

O‘rtacha sho‘rlangan tuproglarda tuz omilining ta’siri yanada
kuchlirog namoyon bo‘ldi. 0-25 sm qatlamda bakteriyalar soni
bahorda 8,0 mIn, yozda 10,3 min va kuzda 5,2 min KHB/g ni
tashkil etdi. 25-50 sm chuqurlikda ko‘rsatkichlar 5,0; 6,6 va 3,4
min KHB/g, 50-80 sm gorizontda esa 1,6; 2,6 va 1,2 min KHB/g
ni tashkil etdi. Sho‘rlanmagan variantlar bilan tagqoslaganda, bu
tuz yuklamasining o‘rtacha darajasida bakterial hamjamiyatning
sezilarli darajada pasayishini ko‘rsatadi.

Eng past ko‘rsatkichlar kuchli sho‘rlangan tuproglarda gayd
etilgan. Yuqori gorizontda bakteriyalar soni bahorda atigi 4,4 min
KHB/g, yozda 6,6 min KHB/g va kuzda 3,7 min KHB/g ni tashkil
etdi. 25-50 sm chuqurlikda 2,1-3,0 min KHB/g gacha pasaygan,
50-80 sm gorizontda esa minimal giymatlarga bahorda 0,5 min,
yozda 0,8 min va kuzda 0,3 min KHB/g ga yetgan.

Agar barcha gorizontlar va mavsumlarni tahlil giladigan
bo‘lsak, sho‘rlanmagan tuproqlarda bakteriyalarning o‘rtacha
soni 15,32 min atrofida, kuchsiz sho‘rlangan tuproqlarda
11,38 min, o'rtacha sho‘rlangan tuproglarda 4,88 min, kuchli
sho‘rlangan tuproglarda esa atigi 2,57 min KHB/g ni tashkil
etgan. Demak, sho‘rlanmagan tuproglardan kuchli sho‘rlangan
tuproglarga o‘tishda bakteriyalarning o‘rtacha soni taxminan
83,2% ga kamaygan. Bu o'rganilgan tuproglarning mikrobiologik
faolligiga sho'rlanishning salbiy ta’sirining eng yaqqol migdoriy
ko‘rsatkichlaridan biridir.

Aynigsa, sho'rlanish ta’siri quyi gorizontlarda yaggol namoyon
bo'ldi. Mavsumlar bo'yicha o‘rtacha 0-25 sm gatlamda bakteriyalar
miqdori sho‘rlanmagan tuproglarda 23,4 min KHB/g atrofida,
kuchli sho‘rlangan tuproglarda esa 4,9 min KHB/g ni tashkil etgan,

ya’ni pasayish taxminan 79,1% ga yetgan. 25-50 sm gorizontda
kamayish 85,9% atrofida, 50-80 sm gatlamda esa 91,8% atrofida
bo‘lgan. Demak, tuz stressining ta’siri tuproq profili chuqurlashgan
sari kuchayib borgan.

Tuprogning ustki gatlamida, odatda, mikroorganizmlar
uchun uglerod va energiya manbai bo'lib xizmat giladigan
organik moddalar, o‘simlik qoldiglari va ildiz ajratmalari ko‘proq
bo‘ladi. Bundan tashqari, yuqori gorizont gaz almashinuvining
ancha jadalligi va kislorod bilan yaxshi ta’'minlanganligi bilan
xarakterlanadi. Chuqurlik ortishi bilan oson parchalanadigan
organik birikmalarning kirishi kamayadi, aeratsiya va suv rejimi
o‘zgaradi, eruvchan tuzlarning ta’siri kuchlirog bo‘lishi mumekin.
Bu omillarning yig'indisi yashovchan bakterial mikroflora sonining
kamayishiga olib keladi.

Mavsumiy dinamika ham yetarlicha aniq bo‘ldi. O‘rtacha
barcha variantlar va gatlamlar bo'yicha bakteriyalar soni bahorda
7,78 min, yozda 10,40 min va kuzda 7,43 min atrofida bo‘lgan.

Shuni ta’kidlash kerakki, mavsumiy gonuniyat sho‘rlanishning
barcha darajalarida saglanib qoldi. Masalan, sho‘rlanmagan
tuproglarda uch gorizont bo‘yicha o‘rtacha giymat bahorda 13,4
min dan yozda 18,47 min gacha, kuzda esa 14,1 min ni tashkil
etdi. Kuchli sho‘rlangan tuproglarda tegishli ko‘rsatkichlar ancha
past - 2,33; 3,47 va 1,90 min KHB/g.

Umuman olganda, tadqiqot natijalari shuni ko‘rsatdiki,
sho'‘rlanish darajasi ganchalik yuqori va tuproq gatlami ganchalik
chuqur bo‘lsa, bakteriyalar soni shunchalik kam bo‘ladi. Bir
vaqtning ozida barcha o‘rganilgan variantlar uchun mikrobiologik
faollikning yozda yuqoriligi aniglandi.

XULOSA

Umuman olganda tuproglarning sho‘rlanish darajasi va
tuproq qatlamining chuqurligi ortishi bilan sug‘oriladigan taqir-
o'tloqi tuproglarda bakteriyalar soni kamayib bordi. Eng yuqori
ko‘rsatkichlar 0-25 sm li yuqori gatlamdagi sho‘rlanmagan
tuproglarda, aynigsa yoz mavsumida kuzatilgan bo‘lsa, eng past
ko‘rsatkichlar esa 50-80 sm chuqurlikdagi kuchli sho‘rlangan
tuproglarda gayd etildi.
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Annotatsiya. Ushbu tadqiqotda sug ‘oriladigan taqir-o ‘tloqi tuproglarda sho ‘rlanish darajasi, tuproq qatlamining chuqurligi
va mavsumiy sharoitlarning katalaza hamda degidrogenaza fermentlari faolligiga ta siri o ‘rganildi. Tadqiqotlar sho ‘rlanmagan,
kuchsiz, o ‘rtacha va kuchli sho ‘rlangan tuproq variantlarida, 0-25, 25-50 va 50-80 sm qatlamlarda olib borildi. Fermentativ
faollik bahor, yoz va kuz fasllarida aniglanib, ularning mavsumiy dinamikasi qiyosiy baholandi.

Kalit so‘zlar: sug‘oriladigan taqir-o ‘tloqi tuproglar, sho ‘rlanish, katalaza, degidrogenaza, fermentativ faollik, tuprog
mikroorganizmlari, mavsumiy dinamika, tuproq qatlami, biologik faollik.

Annomayus. B uccredosanuu usyueHo enusHe Cmeneri 3aconeHis, 2y0uHbl NOY6EHHO20 NPOMUIA U CE30HHBIX YCIOBUL HA

AKMUBHOCHb (hepMeHmos Kamanasbvl U 0e2UOPOEHA3bl 8 OPOULAEMBIX MAKbIPHO-TY208bIX Nousax. HMccnedosanus nposoounics
HA He3ACONeHHbIX, C1a003ACONEHHbIX, CDEOHE3ACONIeHHbIX U CUTbHO3ACONIHHbIX 8apuanmax nous & ciosx 0-25, 25-50 u 50-80
cm. DepmenmamusHyIo aKmugHOCHb ONPEOeIsIU 6 6eCEHHUI, 1eMHUL U 0CEHHUL nepuoodbl ¢ NOCLedyioujell CpAGHUMENbHOU
OYEHKOU Ce30HHOU OUHAMUKU.

Kniouesnie cnosa: opouiaemvlie maxkoipHo-y206bie NO4Bbl, 3ACONEHUe, KAMAnasd, 0ecuopo2enasa, (hepmeHmamusHan aKmus-
HOCMb, NOYGEHHbIE MUKDOOP2AHUIMbL, Ce30HHAA OUHAMUKA, NOYGEHHYII CIOU, OUOT02UECKAs. AKIMUBHOCHIb, OUOUHOUKAMOP.

Abstract. This study investigated the effects of soil salinity, soil depth, and seasonal conditions on catalase and dehydrogenase
activities in irrigated takyr-meadow soils. The research was conducted in non-saline, slightly saline, moderately saline, and
strongly saline soil variants at depths of 0-25, 25-50, and 50-80 cm. Enzymatic activity was determined during spring, summer,
and autumn, and seasonal dynamics were comparatively assessed.

Keywords: irrigated takyr-meadow soils, soil salinity, catalase, dehydrogenase, enzyme activity, soil microorganisms,
seasonal dynamics, soil depth, biological activity, bioindicator:

KIRISH

Sug‘oriladigan dehgonchilik sharoitida tuprog unumdorligini
saglash va uning biologik holatini bargaror boshqarish gishlog
xo'jaligi ishlab chigarishining muhim ilmiy-amaliy vazifalaridan biri
hisoblanadi. Arid va yarim arid hududlarda tuproq unumdorligiga
ta’sir giluvchi asosiy ekologik omillardan biri sho‘rlanish jarayonidir.
Yugori bug‘lanish, yer osti suvlarining minerallashganligi, sug‘orish
va drenaj tizimlarining holati hamda suv-tuz rejimining o‘zgarishi
natijasida tuproq profilida suvda eruvchan tuzlarning to‘planishi
kuzatiladi. Ushbu jarayon tuprogning nafagat agrokimyoviy va
fizik xususiyatlariga, balki uning biologik faolligiga ham sezilarli
ta’sir ko‘rsatadi [1, 2].

Tuprogning biologik holatini tavsiflashda fermentativ faollik
eng sezgir diagnostik ko‘rsatkichlardan biri hisoblanadi.
Tuproq fermentlari organik moddalarning minerallashuvi,
oksidlanish-gaytarilish reaksiyalari hamda oziga elementlarining
biogeokimyoviy aylanishida bevosita ishtirok etadi. Shu sababli
tuproq fermentlari faolligini aniglash orqali tuprogdagi mikrobiologik
jarayonlarning intensivligi, ekologik stress omillarining ta’siri va
biologik unumdorlik holatini baholash mumkin [3, 4].

Tuproq fermentlari orasida katalaza va degidrogenaza alohida
diagnostik ahamiyatga ega. Katalaza oksidlanish jarayonlari
davomida hosil bo‘ladigan vodorod peroksidni suv va molekulyar
kislorodga parchalashda ishtirok etadi [5,6].

Degidrogenaza esa tirik mikroorganizmlar hujayralaridagi
oksidlanish-qaytarilish reaksiyalarining muhim fermentativ
komponenti hisoblanadi. U organik substratlardan vodorodning
ajralib chiqishi va elektronlarning uzatilish jarayonlarida
gatnashadi [7, 8].

Sho‘rlanish sharoitida mikroorganizmlar hujayralari yuqgori
osmotik bosim, ion toksikligi va suv yetishmovchiligi ta’siriga
uchraydi. Natijada mikrob biomassasining shakllanishi, nafas olish
intensivligi, organik moddalarni o'zlashtirish tezligi va ferment
sintezi cheklanishi mumkin. Aynigsa, tuproq eritmasida Na*, Cl,
S04>~va boshqa ionlarning yuqori konsentratsiyasi mikrob hujay-
ralaridagi fermentativ tizimlarning faoliyatiga ta’sir ko‘rsatadi [9].

Fermentativ faollik fagat sho‘rlanish darajasi bilan emas, balki
tuproq profilining chuqurligi bilan ham chambarchas bog'lig.
Tuprogning ustki gatlamlarida o'simlik ildizlari, organik qoldiglar,
rizodepozitlar va mikroorganizmlar ko‘proq to‘planganligi sababli
biologik jarayonlar faol kechadi. Profil bo'ylab chuqurlashgan sari
organik uglerod migdori, aeratsiya va ildizlarning zichligi kamayib,
fermentativ faollikning pasayishiga olib keladi [10].

MATERIALLAR VA USLUBLAR

Tadgiqot obyekti sifatida sug‘oriladigan dehqonchilikda
foydalaniladigan taqir-o‘tlogi tuproglar tanlandi. Tuproglarning
biologik faolligini differensial baholash magsadida tadgiqotlar turli
sho‘rlanish darajasiga ega maydonlarda olib borildi.
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Katalaza fermenti faolligi tuproqga vodorod peroksid ta’sir
ettirilganda ajralib chigadigan molekulyar kislorod miqgdorini
aniglash asosida baholandi. Metodning mohiyati katalaza fermenti
ishtirokida vodorod peroksidning parchalanish reaksiyasiga
asoslanadi.

Degidrogenaza faolligi trifeniltetrazoliy xlorid (TTC) ning
qaytarilishi natijasida hosil bo‘ladigan trifenilformazan (TFF)
miqdorini aniglash usuli asosida baholandi.

NATIJALAR VA MUNOZARA

Tadqigot natijasi shuni ko‘rsatadiki, sug‘oriladigan taqir-o‘tlogi
tuproglarda katalaza va degidrogenaza fermentlari faolligining
sho‘rlanish darajasi, tuproq gatlamining chuqurligi hamda
mavsumiy omillarga bog'liq holda o‘zgarishi yaqqol ifodalangan.
Har ikki ferment bo'yicha kuzatilgan umumiy gonuniyat shundan
iboratki, sho‘rlanish darajasi kuchaygani sari hamda tuproq profili
chuqurlashgani sari fermentativ faollik izchil pasaygan. Aksincha,
eng yuqori ko'rsatkichlar sho‘rlanmagan tuproglarning 0-25 sm
gatlamida qayd etilgan. Bu holat tuprogning biologik faolligi eng
avvalo yuqori, ya’'ni gumus, o‘simlik ildizlari, ildiz ajratmalari va
mikroorganizmlar miqdori ko‘proq bo‘lgan qatlamlarda kuchli
namoyon bo'lishini ko‘rsatadi.

Katalaza fermenti tuproqdagi oksidlanish jarayonlari bilan
chambarchas bog'liq bo'lib, mikroorganizmlar va o‘simlik ildizlari
faoliyatining muhim biokimyoviy ko‘rsatkichlaridan biri hisoblana-
di. Diagramma ma’lumotlariga ko'ra, sho‘rlanmagan tuprogning
0-25 sm gatlamida katalaza faolligi bahorda 2,2, yozda 2,6 va
kuzda 2,0 sm?® O./g tuprog/min ni tashkil etgan. Aynan shu qat-
lam barcha sho‘rlanish variantlari orasida eng yuqori fermentativ
faollik bilan ajralib turadi. 25-50 sm gatlamda katalaza miqdori
mos ravishda 1,3; 1,7 va 1,2 gacha, 50-80 sm qatlamda esa 0,8;
1,2 va 0,7 gacha kamaygan. Ushbu pasayish tuproq profilining
chuqurlashishi bilan organik substratlar, kislorod va faol mikrobi-
ologik biomassaning kamayib borishi bilan izohlanishi mumkin.

Kuchsiz sho‘rlangan variantlarda katalaza faolligining ma’lum
darajada susayishi kuzatilgan. 0-25 sm gatlamda uning migdori
bahorda 1,4, yozda 1,7 va kuzda 1,2 sm? O./g tuprog/min ni tashekil
qgilgan. Sho‘rlanmagan tuproqg bilan tagqoslanganda, aynigsa
yugori gatlamda sezilarli kamayish mavjud. Bu sho‘rlanishning
dastlabki bosqichidayoq tuproq mikroorganizmlarining fiziologik
holatiga salbiy ta’sir boshlanishini ko‘rsatadi. 50-80 sm gatlamda
esa katalaza faolligi 0,4-0,7 oralig‘igacha tushgan. Bu yerda
sho'rlanish ta’siri tuprog chuqurligi bilan birgalikda fermentativ
jarayonlarni yanada cheklagan.

O'rtacha sho'rlangan tuproglarda katalaza faolligi yana ham
past bo'lib, 0-25 sm gatlamda bahor, yoz va kuz fasllarida mos
ravishda 1,2; 1,6 va 1,1 ni tashkil etgan. 25-50 sm qatlamda
0,8; 1,0 va 0,7, 50-80 sm gatlamda esa 0,5; 0,7 va 0,4 giymatlar
gayd etilgan. Bu natijalar tuproq eritmasidagi eruvchan tuzlar
konsentratsiyasining ortishi mikroorganizmlar hujayrasida osmotik
bosimni kuchaytirib, ularning ferment sintez gilish qobiliyatini
susaytirishini ko‘rsatadi. Bundan tashqari, yuqgori sho‘rlanish
sharoitida o'simlik ildizlarining rivojlanishi ham sekinlashadi,
natijada rizosferaga ajraladigan organik birikmalar miqgdori
kamayadi. Bu esa fermentativ jarayonlarning energiya va substrat
bilan ta’minlanishini cheklaydi.

Kuchli sho‘rlangan variantlarda katalaza faolligi eng past
darajada kuzatilgan. Yuqori 0-25 sm gatlamda bahorda 0,9, yozda
1,3 va kuzda 0,7 sm?® O./g tuprog/min bo‘lgan. 50-80 sm qatlamda
esa ushbu giymatlar 0,4; 0,6 va 0,3 gacha kamaygan. Aynan 0,3
giymati barcha variantlar orasida katalaza faolligining eng past
ko'rsatkichi hisoblanadi. Bu holat kuchli sho‘rlanish sharoitida
biologik jarayonlarning ancha susayishi, mikroorganizmlar soni
va faolligining kamayishi, tuproqdagi aeratsiya va oziga moddalar
aylanishining cheklanishi bilan izohlanadi.

Degidrogenaza fermentining o‘zgarish dinamikasi katalazaga
nisbatan yanada yaqqol ko'rinadi. Degidrogenaza fermentlari
tirik mikrob hujayralarining oksidlanish-gaytarilish jarayonlarida
bevosita ishtirok etadi va shu sababli tuprogning real mikrobiologik
faolligini baholashda juda muhim indikator hisoblanadi.
Sho‘rlanmagan tuprogning 0-25 sm qatlamida degidrogenaza
faolligi bahorda 5,6, yozda 6,1 va kuzda 5,4 mg TFF/10 g
tuprog/24 soat ni tashkil etgan. Bu giymatlar barcha variantlar
orasida eng yuqori bo'lib, sho‘rlanmagan tuproq yugqori biologik
faollikka ega ekanligini ko‘rsatadi (1-rasm).

Sho‘rlanmagan tuprogning 25-50 sm qatlamida degidrogenaza
faolligi 4,5; 5,0 va 4,3 gacha, 50-80 sm gatlamda esa 3,0; 3,5 va
2,8 gacha kamaygan. Demak, hatto sho‘rlanish mavjud bo‘lmagan
sharoitda ham tuproq chuqurligi fermentativ faollikni cheklovchi
asosiy omillardan biri bo'lib goladi. Buning asosiy sababi yuqori
gatlamlarda ildiz massasi, organik goldiglar, gumus, namlik va
havo almashinuvi nisbatan qulay bo'lishidir.

Kuchsiz sho‘rlangan tuproglarda degidrogenaza faolligi
0-25 sm gatlamda bahorda 4,8, yozda 5,3 va kuzda 4,6 mg
TFF ni tashkil gilgan. 25-50 sm gatlamda 4,0; 4,6 va 3,8, 50-
80 sm gatlamda esa 2,4; 2,9 va 2,3 giymatlar qayd etilgan.
Sho‘rlanmagan variant bilan tagqoslaganda pasayish aniq
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Sho‘rlanmagan Kuchsiz sho‘rlangan O‘rtacha sho‘rlangan Kuchli sho‘rlangan
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1-rasm. Sho‘rlanish tipi va darajasining sug‘oriladigan tagir-o‘tloqgi tuproqlar fermentativ faolligiga ta’siri

Neg [131], 2026 I 149



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

ko‘rinib turibdi. Bu mikrob hujayralarida modda almashinuvi
tezligi pasayishi va respirator faollikning susayishi bilan bog'liq
bo‘lishi mumkin.

Ofrtacha sho‘rlangan sharoitda degidrogenaza faolligining
yanada kuchli pasayishi kuzatilgan. 0-25 sm gatlamda bahorda
3,8, yozda 4,3, kuzda 3,6 mg TFF bo‘lsa, 50-80 sm gatlamda
bu ko‘rsatkich 1,7; 2,1 va 1,5 gacha tushgan. Bu holat
sho'rlanish ta’sirining fagat mikroorganizmlar sonini emas, balki
ularning metabolik faolligini ham keskin cheklashini ko‘rsatadi.
Degidrogenaza tirik mikrob hujayralariga bog‘liq ferment
bo‘lganligi sababli uning pasayishi tuproq mikrob biotsenozining
umumiy fiziologik holati yomonlashayotganidan dalolat beradi.

Kuchli sho‘rlangan tuproglarda degidrogenaza faolligi eng past
bo‘lgan. 0-25 sm qatlamda u bahorda 2,1, yozda 2,6 va kuzda 1,9
mg TFF ni tashkil etgan. 25-50 sm gatlamda 1,6; 2,0 va 1,4, 50-80
sm qgatlamda esa 0,9; 1,4 va 0,8 mg TFF qayd etilgan. Aynigsa
50-80 sm qatlamdagi 0,8-1,4 oralig‘idagi giymatlar tuprogning
chuqur va kuchli sho‘rlangan gatlamlarida biologik oksidlanish
jarayonlari juda sust kechishini ko‘rsatadi.

Diagrammada mavsumiy gonuniyat ham anig namoyon
bo‘lgan. Har ikkala ferment bo'yicha yoz faslidagi ko‘rsatkichlar
bahor va kuzdagiga nisbatan yuqori. Masalan, sho‘rlanmagan
0-25 sm qatlamda katalaza bahorda 2,2 dan yozda 2,6 gacha,
degidrogenaza esa 5,6 dan 6,1 gacha ortgan. Bu o'sishni yoz
mavsumida tuproq haroratining yuqoriligi, sug‘orish natijasida
namlikning yetarli bo‘lishi hamda ildiz va mikroorganizmlar
metabolizmining jadallashuvi bilan izohlash mumkin. Fermentativ
jarayonlar biologik tabiatga ega bo‘lganligi sababli harorat va
namlikning optimal uyg‘unligi ularning faollashishiga olib keladi.

Kuz faslida esa deyarli barcha variantlarda ferment faolligi
kamaygan. Masalan, sho‘rlanmagan 0-25 sm gatlamda katalaza
yozdagi 2,6 dan kuzda 2,0 gacha, degidrogenaza esa 6,1 dan
5,4 gacha pasaygan. Kuchli sho‘rlangan 50-80 sm qatlamda esa
katalaza 0,6 dan 0,3 gacha, degidrogenaza 1,4 dan 0,8 gacha ka-
maygan. Bu mavsumiy pasayish haroratning pasayishi, vegetat-
siya jarayonining sekinlashishi, ildiz ajratmalarining kamayishi va
mikrobiologik faoliyatning susayishi bilan bog‘liq bo‘lishi mumkin.

Katalaza va degidrogenaza fermentlarining umumiy
dinamikasi bir-biriga juda yaqgin bo‘lsa-da, ularning ekologik
mazmunida ma’lum farq mavjud. Katalaza tuproqdagi vodorod
peroksidni parchalovchi ferment sifatida oksidlovchi stressga
garshi himoya mexanizmlarini tavsiflaydi. Degidrogenaza esa
asosan tirik mikroorganizmlarning hujayra ichki oksidlanish-
qaytarilish jarayonlarini aks ettiradi. Shu sababli degidrogenaza
faolligining keskin pasayishi mikrob jamoalarining fiziologik
faolligi pasayganini bevosita ko‘rsatadi. Har ikkala fermentning bir
yo‘nalishda kamayishi esa sho‘rlanishning tuproq biologik tizimiga
kompleks ravishda salbiy ta’sir ko‘’rsatayotganidan dalolat beradi.

Sho‘rlanmagan 0-25 sm qatlam bilan kuchli sho‘rlangan
0-25 sm gatlamni solishtirganda, bahorda katalaza faolligi 2,2
dan 0,9 gacha, ya’ni gariyb 59% ga kamaygan. Degidrogenaza
esa 5,6 dan 2,1 gacha tushib, taxminan 62,5% kamaygan. Bu
degidrogenaza fermentining sho‘rlanishga katalazaga nisbatan
biroz sezgirroq javob berishi mumkinligini ko‘rsatadi. Shu sababli
degidrogenaza faolligi sug‘oriladigan taqir-o‘tlogi tuproglarning
biologik degradatsiya darajasini baholashda alohida ahamiyatga
ega indikatorlardan biri sifatida garalishi mumkin.

Tuproqg chuqurligi bo‘yicha olingan natijalar ham muhim
ekologik ahamiyatga ega. Barcha sho‘rlanish variantlarida 0-25
sm qgatlamdan 50-80 sm gatlamga o‘tgan sari fermentativ faollik
sezilarli pasaygan. Bu nafaqat chuqurlik bilan organik moddalar
miqdorining kamayishi, balki kislorod almashinuvi, ildizlarning
targalishi va mikroorganizmlar biomassasining pasayishi bilan
ham bog‘liq. Bundan tashqari, sug‘oriladigan arid tuproglarda
tuzlarning ayrim hollarda chuqur gatlamlarda to‘planishi ham
fermentativ faollikning yanada susayishiga olib kelishi mumkin.

XULOSA

Tadgiqot natijalari sug‘oriladigan tagir-o‘tlogi tuproglarda
sho‘rlanish darajasi ortishi va tuproq gatlamining chuqurlashishi
bilan katalaza hamda degidrogenaza fermentlari faolligi
izchil kamayishini ko‘rsatdi. Eng yuqori fermentativ faollik
sho‘rlanmagan tuproglaring 0-25 sm qatlamida, aynigsa yoz
mavsumida, eng past ko‘rsatkichlar esa kuchli sho‘rlangan
tuproglarning 50-80 sm gatlamida gayd etildi.
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Tonu6aes Annucban Epxxan6aeBuny
TEXHWKa haHnapu AOKTOpK, KaTTa MU Xogaum
KWLnok xyxanuryn TexH1Kacy Ba TEXHONOrMANaprHu cepTudmkaTiall Ba CMHaLL Mapkasm
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Annomayusa. Makonada mamemamux pexcarauimupuwl ycyuiapu époamuda nywma menacuzsa MUHUMAan uuios epa-
OQuzaH pomMayuoH IOMWAMKUYHUHZ KOHCMPYKMUE NApamemp 6d pexcumiaputu Makoyuiaumupuul madkukomaapu 6aémn
amunzau. Tadkukomaa romuiamkuu OUCKAAPU COHU, MUK GOCUM Kyuu 8a Xapakam mesiuzuHuHe mynpox yeaianuw oapa-
aHcacu xamoa mopmuwl Kapuiuauzuea mascupu ypeanunzan. OnuHean pezpeccust meHzaamanapu acocudda nywma menacuza
azpomexnuk manabnap dapaxcacuda cugamiu uuinoe GeputiHu MasMUHAAUOUZAH Ul OP2AHAAPUHUHZ MAKOYL Kulmamaapu
AHUKJIAH2AH.

Kanum cysnap: pomayuon omwamkuy, MakGyuauwmupuil, pezpeccusl meHziamacu, mynpox yealaHutuu, mopmuul
Kapuiuauzu, muk 60cuM Kyuu, azpezam mesnuzu.

AnHomayus. B cmamve usnoxcensl uccnedosanus o ONMUMU3AYUU KOHCMPYKMUBHBIX U PEHCUMHBIX NAPAMemMpo8 poma-
YUOHHO20 pblxAUmens Onsl MUHUMANbHOU 06pabomku eepxHell uacmu 2pebHs ¢ UCNOb308aHUEM MeMO0J08 MAMeMAMuUUecKo20
naanuposarus. Mzyueno enusmue konuuecmaa OUCKO8 pulXAUMeis, 8epMUKAIbHOU HAZPY3KU U CKOPOCMU J8UNCEHUS. HA Cme-
neHb KpouwleHUs nouebl u msazosoe conpomuenerue. Ha ocnoee nonyuennuix ypasrenuti pezpeccuu onpedenervl ONMuManbHble
3HaUeHus pabouux opeaHos, 0becneuusaroujue KauecmeeHHylo 06pabomxy sepxteti uacmu zpebHsa 8 COOmeemcmeuu ¢ azpo-
mexXHUUecKuMu mpeboeaHusMu.

Knroueesie cnosa: pomayuonHblil pelxiumenb, ONMUMU3Ayus, ypasHeHue pezpeccull, KpouleHue nouesl, mazo8oe conpo-
muenexue, 6epMUKAIbHAS HAZPY3KA, CKOPOCMb dzpezamd.

Abstract. The article presents research on optimizing the design and operating parameters of a rotary ripper for minimum
tillage of the ridge top using mathematical planning methods. The effects of the number of ripper discs, vertical load, and
travel speed on the degree of soil crumbling and draft resistance were studied. Based on the obtained regression equations,
the optimal values for the working organs were determined, ensuring high-quality tillage of the ridge top in accordance with
agrotechnical requirements.

Keywords: rotary ripper, optimization, regression equation, soil crumbling, draft resistance, vertical load, unit speed.

KUPULL

Pecnybnmkamuaga KULLNOK XYXanuruHu UCNox KUNuLl, pe-
CYpPCTEXaMKOP TEXHOMOMUSNIapHU XOPUIA STULL XaMAaa KWLLIOK
XYKanur Maxcynotnapu mwnab ymkapye4YmnapHi 3amMoHaBui
TexHukanap 6unaH TabmuHnaw gonsap6 myammonapgad
xucobnaHaam [1].

ArperaTHuHr 6up yTuimaa Tynpokka MuHuMan uwnos 6epub,
Gupityna Takpopuii SKMHNAPW ypyFNapyHW 3kaauraH TEXHUKa BO-
cuTanapuHy uwnab YmKUL Ba ynap UL OpraHiapuUHUHT TYMpoK
6unaH y3apo TabcupnaluuLl XapaéHuaa uil cudpati Ba pecyp-
CTEXaMKOPIMKHW TabMUHNaiauraH napaMmeTprnapuHmn acocnalura
Aoup UNMUIA-TaAKMKOT unapu onnb 6opunmokaa [2,3].

KWLUNOK Xyrxanurit SKMHNapUHK NyLUTara 3KMLL TEXHOMOMsICK-
[a nyLuTa TenacyHm akuLL onauaaH cudatim IMLLaTULL Ba MaANH
TYNPOK XOCWI KUMULL 3HT MyxuM 6ockuunapaaH 6upuaup [4,5].
PoTauvoH tomMwwaTkmuinap TynpokHu daon Manganatl Xycycus-
Tura ara 6ynub, ynapHUHI 3HEPreTVK Ba cudat KypcaTkuinapu
KOHCTPYKLMS Ba WL pexxumnapura TyFpuaaH-TyFpu 6oFnuk [6,7].
Wy cababnu ywby makonaga oMLwaTkMy napameTprapuHuUHL
TYNPOKHWHT yBaNaHWLL JapaXacu Ba TOPTULLra KapLumnurra tab-
CUPUHM aHWKnaw Gyinya kyn Me3oHnM mMakOynnaluTUPULLHUHE
3KCnepvMeHTan TagkuKoTnap HaTukanapu KenTupunraH.

MATEPUATNIJIAP BA YCITYBINAP

PoTaLOoH FOMLLIATKAYHUHT ULL )Xapa&HWHM YpraHuLL Makcaamuaa
y4 omunnu Taxpuba ytkasungn. TagkukoTtaa omunnap cudatu-
[a Kyimparunap: poTauuoH HMLWAaTKUY OUCKMAPUHUHT COHU
(X,, noHa), tomwatkudra 6epunagurad TUK 6ocum kyum (X, N)

Ba arperaTHuHr xapakat Tesnuru (X;, m/s) kabyn kunmHan [8].
OMUNnapHWHT y3rapull opanufnu Ba caTxnapu 1-xaasanga
KEenTupuIraH.

1-xadsan
PoTauunoH IoMLWaTKMYHUHT napaMeTpriapuHn
MaKOynnawTMpuil
OMMHIIIApHUHT
caTxJapu
Ovmuiapea | ¢ §= 5= P
YAAPHUNL | 5 nwrm | 3 SIEE| i i
(o e T Y g E s S | Kyiiu | acocuii | loKOpH
S| gD | O (+1)
1. Potanmon
FOMILATICHH JIOHa X, 1 2 3 4
JIUCKITAPUHUHT
COHH
2. Poranmon
JOMIIATKITra N X, [ 100 [ 300 | 400 | 500
Oepuiiauran 2
THK OOCHM Ky4d
3. ArperaTHUHT
Xapakat m/s X, 10,27 | 1,67 1,94 2,21
TE3JIUTH

MakBynnaluTmpuLL Me3oHnapu cudatiaa TyNpOKHUHT yBana-
HUW aapaxack (Y., %) Ba pOTALMOH KOMLLATKAYHUHE TOpTULLIra
kapwmnuru (Y,, N) kabyn kunuHan. ArpoTexHuk Tanabnapra
kypa (Y,, 80%) 6ynmium Ba (Y, min) waptu 6axxapunuiim nosum.
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Taxpuba HaTwxanapuHu mMaTemMaTUK-CTaTUCTUK KaiTa WLL-
naw acocuaa MakbynnawTMpuL Me3oHMapuHWHE oMunnapra
OOFNUKIMK perpeccus TeHrnamanapy onMHan.

HATWXATAP BA MYHO3APA

1-pacmpa onuHrad 3D rpadumk Taxnaunu LWyHW KypcaTaanku,
pOTaLMOH IOMLIATKAYHUHT AUCKNapu coHn X, Ba Tk Gocum
Ky4u X, oKOpU caTxnapra KyTapunraHia TyNpOKHUHI yBanaHuLL
Japaxacu oLumb, aKCTPEMYM coxacua arpoTexHuk Tanab gapa-
»acuaaH 80% [aH Kopy KypcaTtkudra apuwimMnau.

X, =-1
1-pacm. PoTaumoH roMwwaTtkny gucknapm conu (X,) Ba Tuk
60cuM Kyum (X,) HUHF TynpoK yBanaHuw aapaxacu (Y,) ra

Tabeupu 3D rpacdurn
- TYNPOKHUHT yBanaHuww gapaxacu (%)
Y, =79,796 + 1,750 X, + 1,950 X, + 1,470 X, + 1,910 X X, -
-1,738 X X,—0,829 X,2— 1,438 X, X, + 1,278 X 2 (1)

X,=0 X, =1

- POTALMOH FOMLUATKUYHUHT TOPTULLIA KapLumnuri 6ynmya
Y,=350,246 + 7,000 X, + 19,000 X, + 17,833 X,—4,225 X ? +
+6,750 X X, + 3,775 X,7 - 6,750 X, X, + 7,109 X ? 2)

(1) Ba (2) perpeccus TeHrnamanapyn “Y,” Me3oH, SbHN MLL-
nos BepunraH katnamgaru yndamu 25 mm gaH KUuvK Tynpok
(hpakumanapuHuHr Mukaopu 80 thonsaaH kam 6ynmacnuru, “Y,)”
ME30H 3Ca MVHMMan KuiMartra ara 6ynuwm waptnaad eunnuo,
arperaTHuHr 1,67-2,21 m/s UL Te3nuknapu opanufaa omunnap-
HUHT yWwOy WapTnapHu 6akapunuMHU TabMUHIIOBYM KyAnaaru
KuiiMaTnapu aHuknaHam (2-xagsan).

[oHa, (acocuii caTtx, kognaHrad kuimatu 0) aTub xucobnaHam.
LyHaaH CyHr Typnu Teanuknap y4yH Makbyn Tk 60cum Kyunapu
KaviTa aHuknanau (3-xagsan).

ArperaTHUHr xapakaT Teanurn 1,67-2,21 m/s Ba poTaLu1oH
IOMLUATKMY OUCKMapUHUHT coHM 3 foHa 6ynraHpa, yHra bepu-

3-xadean
PoOTaLMOH IOMWATKUYHUHT TUK 6OCUM KyUYMHUHT MaKOyn
KuMmartnapm
X, X, X

KO XaK. KOJI XaK. KOJ{ XaK.

1 8 0 3,00000 | -0,257500 3743

0 7 0 3,00000 | 0,124500 412,5

-1 6 0 3,00000 | 0,120432 412,0

2-xadsarn
PoTauunoH roMwaTkuy napamMmeTprnapuMHUHT Makoyn
KuMmaTnapm
V(X) D (X) L(X)
Kon- | Harypan,| Kon- | Harypan, | Komaan- | Harypaua,

JIAHTaH m/s JIAHTaH J0HA rad N

-1 1,67 0,7823 3,7823 -0,3857 361,42

0 1,94 0,3874 3,3874 0,5874 458,74

1 2,22 -0,5885 | 24114 -0,8452 315,48

2-xafBan MabyMOoTIapy Taxunu LWyHU KypcaTaauku, poTa-
LMOH toMwaTkmd 1,67-2,21 m/s v Te3nuknapuga nywTa Tena
KMcmura cmdpatim MnoB 6epuLLv yHyH YHUHT AUCKnap CoHM 2-3
[oHa, yHra 6epunagurad Tmk 6ocum Kyym aca 315,48 - 458,74
N opanurnga 6ynuwm nosum. Ywby kuimatnapga TynpOKHUHT
yBanaHuw aapaxacu 80,33-82,46% Hu, UL OpraHVHUHT TOpTULLra
kapwmnurn aca 338,32 - 365,92 N HM TaLLKkun aTaw.

FOMLIATKUYHUHT TOPTULW Kaplumnuri Y, Kysatunradga (2-
pacm), TUK 6OCMM Kyun X, HUHT OPTULLIM KAPLLUIMKHU Ceannapnu
Japaxaga owmpaau.

X, =-1

X,=0
2-pacM. PoTauuoH roMwaTkuy aucknapu coum (X,) Ba
TUK 60CUM Kyuwm (X,) HUHF TopTuwra kapwunuru (Y,) ra
Tabeupu 3D rpacdurn
KOHCTpYyKTMB Kynamnuk Ba 6apkapOoprivKHW TabMWHMALL
Makcaauaa poTaLuoH KOMILATKUY [AUCKNapUHUHT COHM X, = 3

X, =1

152

nagurad Tk 6ocum kyun 374,3-412,6 N opanufnga 6ynuim
nosum. Ywoby Kuimataa TYNpOKHWHT yBanaHUW Japaxacu Ba
WL OPraHMHUHT TOPTULLIFa KapLumnnuri moc pasuwga 80,00-82,36
Ba 342,67-372,28 N Hu Tawkun 31O, arpoTexHuK Tanabnapra
TYnuK xaBob 6epagy.

XYINOCA

PoTauMoH OMLWATKUYHWHT TYNPOK yBanaHull aapaxacy Ba
TOPTULL KAPLLUUAUTMTA OMUITITA@PHWHT TabCUPWHU MADOAANO0BYM KYN
OMWININ Perpeccyust TeHrnamanapy onuHau. ArperaTHUHE xapakat
Te3nurn 1,67 - 2,21 m/s opanuruga 6ynraHga, nywta TenacuHu
cudatny ManganallHy TabMUHMAL Y4yH POTaLMOH FOMLIATKNY
JAUCKIapUHUHT COHU 3 fioHa BYnuLum nosum.

Oucknap coHn 3 goHa 6ynraHga, Te3nuk ysrapuumra Moc
paBulAa poTauMOH toMwaTtkuyra 6epunaguraH Tuk 6ocmMm
Kyumn 374,3 - 412,6 N opanufuga 6ynuwm nosvm. byHaa Tynpok
yBananuwmn 80% fOaH tokopu 6Ynnbd, poTaumoH MLLATKUYHUHT
TOPTULLIA KApLUMAUIX MUHUMan KuimatnapHu 342,67 - 372,28
N Tawkun aTaun.
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Annotatsiya. Ushbu maqolada ko ‘p yillik o ‘simlik qalamchalarini o ‘tqazish mashinasi yumshatgich iskanasining maqbul
shaklini tanlash bo ‘yicha olib borilgan nazariy va eksperimental tadqiqotlar natijalari keltirilgan.

Kalit so zlar: yumshatgich iskana, galamcha, ko ‘chat, tetraedrsimon, energiya-resurstejamkor, pona, o ‘tqazish.

AnHomayus. B dannoil cmamoee npedcmasneruvl pe3ynbmamol meopemuueckux U IKCNepumMeHmanbHulx UCC1e008aHull no
8b160py ONMUMANLHOL POPMbI PLIXIUMENLHO20 D0N0MA MAWUHDBL O NOCAOKU UEPEHKOB MHO20JIEMHUX PACMEHULL.

Knrouessie cnosa: donomo-puixaumens, UepeHOK, CAMCEHEY, Mempasaopueckuli, 3Hepzopecypcocbepezaoujull, KauH, no-

caoka.

Abstract. This article presents the results of theoretical and experimental research on choosing the optimal shape of the
machine’s loosening chisel for planting perennial plant cuttings.
Keywords: loosening chisel, cuttings, seedling, tetrahedral, energy-saving, wedge, planting.

KIRISH

Qalamchali ko‘chatlarni mexanizatsiyalashgan usulda ekish
texnologiyasini takomillashtirish bugungi kunda bog‘dorchilik va
uzumchilikda muhim ilmiy-amaliy yo‘nalishlardan biri hisoblanadi.
Intensiv bog'lar maydonining kengayishi sifatli ko‘chatlarga
bo‘lgan ehtiyojni oshirmogda. Shu sababli ko‘chat yetishtirishda
mehnat unumdorligini oshirish, energiya sarfini kamaytirish va
ekish sifatini yaxshilashga garatilgan yangi texnik vositalarni
yaratish dolzarb masalalardan biridir. Kop yillik mevali daraxtlar
va tok galamchalarini ekishda asosiy agrotexnik talablardan biri
galamcha atrofida mayin maydalangan, havo va namlikni yaxshi
o‘tkazadigan tuproqg gatlamini hosil gilishdir. Tuprogning yugqori
zichligi ildizlarning rivojlanishini cheklaydi, havo almashinuvini
yomonlashtiradi hamda namlikning galamcha atrofiga yetib
borishini kamaytiradi. Natijada galamchalarning tutish foizi
pasayadi va ko‘chatlarning keyingi rivojlanishi sustlashadi.
Tuproqqga ishlov beruvchi ishchi organlarning konstruktiv
parametrlarini takomillashtirish bo'yicha ko‘plab ilmiy tadqiqotlar
olib borilgan. O‘zbekistonning sug‘oriladigan tuproq sharoitida
tuprogning fizik-mexanik xossalari yumshatkich ishchi organining
energiya sarfiga bevosita ta’sir gilishi iimiy asoslangan [2, 3].

Shunday qilib, mavjud ilmiy adabiyotlar tahlili shuni ko‘rsatadiki,
galamchali ko‘chatlarni bahorgi mexanizatsiyalashgan ekishda
ishlatiladigan yumshatuvchi ishchi organning shakli, tuprogning
maydalanish darajasi, tortishga garshilik kuchi hamda ekish
egatining sifatiga kompleks ta’siri bo‘yicha ilmiy asoslangan
tavsiyalar yetarli emas. Mazkur tadqgigot aynan ushbu ilmiy
bo‘shligni to‘ldirishga garatilgan bo‘lib, uch xil shakldagi
yumshatuvchi ishchi organlarni laboratoriya va dala sharoitida
taqgoslash hamda eng maqgbul konstruktiv yechimni aniglashni
magsad giladi.

MATERIALLAR VA USULLAR

Asosiy parametrlarga qamrash kengligi b, uvalash burchagi a,

uzunligi /, charxlanish burchagi i va ensa burchagi ¢, lardan iborat

(1-rasm). Yumshatuvchi iskana bo‘ylab tuprog palaxsasining
harakatini ko'rib chigamiz.

T
: |
=) {‘
L

1-rasm. Yumshatuvchi iskananing asosiy parametrlari

Iskana ikki yogli bo‘lgani uchun tuproq zarralarini yonga
surish geometrik parametr hisobiga emas, balki og‘irlik kuchi
ta’sirida tabiiy yoyilish hisobiga sodir bo‘ladi, ya’'ni iskana tuproq
zarralariga yon tomonga siljituvchi impuls bermaydi, zarra
iskana ta’sirida yuqoriga ko'tariladi va og‘irlik kuchi ta’sirida
yon tomonlarga yoyiladi. Yon tomonga siljish sababi og‘irlik
kuchi, iskananing tuproq zarralarini pastdan yuqoriga ko‘tarishi,
dala yuzasiga chiggandan keyin yon tomonlarga harakatiga
qgarshilikning kamayishi hisoblanadi [4].

f = 2n(9, -sina;)? (1)
g

Ushbu ifodadan ko'rinib turibdiki, tuproq zarralarining ustga
surilish masofasi £_yon tezlik koeffitsiyenti n, tezlik 3, va iskana
uvalash burchagi a,ga to‘'g'ri proporsional bo‘lar ekan.

Iskananing tortishga qarshilik kuchi tuprogq palaxsasini
monolitidan ajratib olishga, palaxsaning iskana bo‘ylab siljishida
hosil bo‘ladigan ishqalanish kuchini yengishga, palaxsani
maydalashga va tuproq zarralariga kinetik energiya berishga
sarflanadi.
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2-rasmda ¢ =f(4,) bog‘lanish n =0,1; 0,2; 0,3
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2-rasm. Tuproq zarralarining ustga surilish masofasi
€_ning tezlikka bog‘liqligi
3-rasmda P=f(a, a,, b) bog‘lanishlar keltirilgan.
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3-rasm. Iskananing tortishga qarshiligining ishlov berish
chuqurligiga bog'‘liqligi

Ishlov berish tezligi yuqori bo‘lImaganligi sababli tuproq
zarralariga beriladigan kinetik energiyani hisobga olmaslik
mumekin.

NATIJALAR VA MUNOZARA

O‘tkazilgan nazariy tadqiqotlar natijalarini tekshirish, shu-
ningdek, qurilmaning ishchi gismlarining ratsional parametrlarini
aniglash magsadida eksperimental tadgiqotlar o‘tkazildi. Tad-
gigotlar Samargand davlat veterinariya meditsinasi, chorvachilik
va biotexnologiyalar universitetining tajriba xo‘jaligida hamda
laboratoriya sharoitida olib borildi [4, 5].

Laboratoriya va dala sharoitida olib borilgan tajribalarda
yumshatuvchi ishchi organning shakli tuprogning maydalanish
darajasi, tortishga qarshilik kuchi hamda ekish egatining hosil
bo'lish sifatiga sezilarli ta’sir ko‘rsatishi aniglandi.

Tajribalarda uch yoqli ponasimon, kesik piramidasimon va
egri ishchi yuzali ponasimon yumshatuvchi ishchi organlar o‘zaro
tagqoslandi. Barcha tajribalar bir xil agrotexnik sharoitda, ya’ni
tuproq namligi 18-22 %, hajmiy massasi 1,60-1,90 g/sm? bo‘lgan
maydonda MTZ-80.1 traktori agregatida 0,69-1,0 m/s ish tezligida
besh martadan takrorlandi.

Eksperimental tadgigotlarni o‘tkazish uchun uch xil variantdagi
(5-rasm) turli shakl va parametrlarga ega bo‘lgan yumshatuvchi
iskanalar yasaldi.

Qalamchali ko‘chatlarni ekishda tuprogning maydalanish
darajasi eng muhim agrotexnik ko‘rsatkichlardan biri hisoblanadi.
Tuproq zarrachalarining mayin holatda bo‘lishi galamcha atrofida
qulay havo-suv rejimini hosil qiladi, ildizlarning tez rivojlanishiga
hamda galamchaning tutish foizini oshirishga xizmat giladi.

Tajriba natijalariga ko'ra, uchinchi variant — egri ishchi yuzali
ponasimon yumshatkich tuprogni maydalash bo‘yicha eng
yuqori natijani ko‘rsatdi. Ushbu variantda tuprogning o‘rtacha
maydalanish darajasi 80,9 % ni tashkil etdi.

Ikkinchi variant — kesik piramidasimon yumshatkichda ushbu
ko‘rsatkich uchinchi variantga nisbatan biroz past bo‘lsa-da,
birinchi variantga qaraganda yuqori natija gayd etildi. Birinchi

variant esa tuprogni maydalash bo‘yicha eng past natijani
ko‘rsatdi. Olingan natijalarga ko'ra:1-variant — 3736 N, 2-variant —
3950 N, 3-variant—4446 N giymatlar gayd etildi. Tekis ponasimon
ishchi organ minimal tortishga garshilikni ta’minlagan bo‘lsa-da,
uning tuprogni maydalash sifati boshga variantlarga nisbatan
past bo'ldi. Egri ishchi yuzali variant esa tuprogni eng yaxshi
maydalagan bo‘lsa-da, uning tortishga garshiligi eng yugori bo'lib,
agregatning energiya sarfini sezilarli oshirdi. Kesik piramidasimon
yumshatkich esa tuproqgni yetarli darajada maydalashi bilan birga
tortishga garshilikning magbul giymatini ta’'minladi. Mazkur natija
energiya sarfi va agrotexnik sifat o‘rtasidagi optimal muvozanatni
ko‘rsatadi. Qalamchali ko‘chatlarni mexanizatsiyalashgan usulda
ekishda hosil bo‘ladigan egatning geometrik shakli keyingi
agrotexnik jarayonlarning sifatiga bevosita ta’sir giladi. Har bir
variantdagi ishchi organlar bilan tajribaviy tadgigotlar o'tkazildi (6-
rasm). Bunda har safar iskanalar ekkichga navbati bilan o‘rnatilib
tajribalar o‘tkazildi.

1 2 3

b)

1) tetraedrsimon; 2) kesik piramidasimon; 3) egri sirtli pona
5-rasm. Turli shakl va parametrga ega bo‘lgan
yumshatgich iskananing turlari: a-yondan va b-old
tomondan ko‘rinishi.

6-rasm. Iskana va ekkichlarining ramaga joylashishi.

Olib borilgan tadgigotlarda asosiy baholash mezonlari sifatida
tuprogni uvalash darajasi, tortish garshiligi aniglandi. Tajribalardan
olingan natijalar 7-rasmda keltirilgan.

Keltirilgan ma’lumotlar shuni ko‘rsatadiki, yumshatgich iskanasi
ishlov berish chuqurligini oshishi bilan tuprogning uvalanish
darajasi qavariq parabola qonuniyati bo‘yicha kamaygan,
tortishga garshilik esa ushbu gonuniyat bo‘yicha ortgan. 7-rasm
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(a)dan ko'rinib turibdiki, 1-variantdagi yumshatgich iskana
golgan variantdagi iskanalarga nisbatan eng past uvalanish
darajasini ko‘rsatdi. 3-variantdagi iskana esa tuprogni uvalash
darajasi bo‘yicha yaxshi ko‘rsatkich ko'rsatdi. Bunda tuprogning
o‘rtacha uvalanish darajasi 80,9% ekanligi kuzatildi. 2-variantdagi
yumshatuvchi iskana 1-variantdagiga nisbatan uvalash darajasi
6% ga yuqori, ammo 3-variantdagi ishchi organga nisbatan 1,1%
kam ekanligi aniglandi. Yumshatgich iskana o‘tgandan keyingi
hosil bo‘lgan ariqchaning ko‘ndalang kesim yuzasi 4-rasmda
keltirilgan. 7-rasm (b)dan ko'rinib turibdiki, 1-variantdagi ishchi
organning o‘rtacha tortishga bo‘lgan garshiligi 3736 N ni, 2 va 3
variantdagilar esa bu giymat yuqori bo‘lib mos ravishda 3950 va
4446 N ekanligi kuzatildi.

30 @i em 35

15 1" 2‘5
b)
7-rasm. a) uvalanish darajasi, b) tortishga qarshiligi

Laboratoriya-dala sharoitida olib borilgan tadqiqotlar natijasida
yumshatgich iskanasining geometrik shakli tuprogning uvalanish
darajasi, tortishga qgarshilik hamda ekish arigchasining shakllanish
sifatiga sezilarli ta’sir ko'rsatishi aniglandi.

Yassi uch yoqli pona shaklidagi ishchi organ tortishga
qarshilikning eng kichik giymatini 3736 N ta’minlagan bo‘lsa-
da, tuprogni uvalash sifati boshqa variantlarga nisbatan past
bo‘ldi. Egri sirtli pona shaklidagi ishchi organ tuprogning eng
yuqori uvalanish darajasini (80,9 %) ta’'minladi, biroq tortishga
qarshilikning 4446 N gacha ortishi energiya sarfining sezilarli
ko‘payishiga olib keldi. Kesik piramidasimon yumshatgich
iskana tuprogni uvalash sifati va tortishga garshilik ko‘rsatkichlari
bo'yicha eng magbul natijalarni ko‘rsatdi. Ushbu konstruksiya

tuprogning zichlangan gatlamini samarali yumshatishi, galamcha
atrofida mayin tuproq gatlamini hosil gilishi va ekish arigchasining
barqaror shakllanishini ta’'minlashi bilan ajralib turdi.

9-rasm. Tuprogning uvalanish darajasini aniqlash jarayoni.

XULOSA
Taklif etilayotgan konstruksiyani ko‘chatchilik xo‘jaliklarida
amaliyotga joriy etish tuprogning havo-suv rejimini yaxshilash,
galamchalarning tutib ketish darajasini oshirish, agregatning
energiya sarfini kamaytirish hamda mexanizatsiyalashgan ekish
ishlarining samaradorligini oshirish imkonini beradi.
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AnHomauyusa. B danHoli cmambe npusedeHvl Mamepuaivl no paspabomre NpupodOOXPaHHOU U IHepzocbepezaroweli mex-
HOZO2UU YTYUUWEHUS. apuOHbIX NACMOUW, U KOHCMPYKYUU MawuHbl 0ns e€ peanusayuu. IIpusedenvl Hekomopule cneyuguue-
CKUe 0COBEHHOCMU 8bLCe8A CEMSIH NYCMbIHHBLX KOPMOBLIX PACMEHUL, KOMOpble YumeHbl Npu pa3padomke MAauluHbl.

Knrouessie cnosa: nycmuiHHO-nacmoOuwHoe #cugomHo8odcmeo, KapakynesooCcmeo, Nacmouwd, MEXaHU3ayus yiyueHus

nacméuuy.

Annomayus. Ywby makonada uyn atiioenapuHu SXUUIAWHUHZ MAOUAMHU ACPO8UU 8a IHEPZULMEHCAMKOP MEXHONI02USI-
CUHU XamOd YHU amajizd OWUpy8yUu MauluHa KOHCMPYKYUACUHU uunab yukuw 6ytiuua mamepuariap kenmupuwizad. Mawu-
HaHU uwab yukuwoa Xucobea onuH2aH uya 03yKabon YCUMAUKAApU ypyFUHU SKUWHUHZ atipum y3uza Xoc Xxycycusmaapu 6aéH

SMuJiedaH.

Kanum cysnap: uyn-aiinos uopeauunuzu, KOpakynuuiux, A061ap, AuI08NapHU AXWWIAUHU MEXAHU3AYUSAAUMUPULL.

Abstract. This article presents information on the development of an environmentally friendly and energy-saving technology
for improving arid pastures, as well as the design of a machine for its implementation. Certain specific features of sowing
seeds of desert forage plants, which were taken into account during the machine’s development, are presented.

Keywords: desert-pasture livestock farming, Karakul sheep farming, pastures, mechanization of pasture improvement.

BBEOEHUE

MycTbIHHBIE M NONYNYCThIHHbIE (apuAaHbIE) NacToMLLa pecny-
6nvk1 NpeacTaBnsAT cOO0N OCHOBHYH KOPMOBYHO 6a3y nacToumLL-
HOrO >KMBOTHOBOZCTBA, BKIOYas kapaKyneBoACTBO.

KopmoBble pacTeHnst apyuaHbIX NacTouLL NnpeacTaBnsioT cobom
XPYKYH 3KOMOTMYECKYH CUCTEMY. PasnmyHble aHTPOMOreHHbIe 1
TEXHOTEHHbIE aBMNeHUs Ha Hee, Neperpyaka BO BCKapMI1BaHMK,
rno6anbHble KNMMaTUYeCKNe M3MEHEHNS NOCNEOHNX AeCATUNE-
TUIA U T.0. CBA3aAHbI CO CHWXEHWEM NPOAYKTUBHOCTY NacTouLL, 1
Jaxe ferpagaumen nx.

3apadyeit cTabunbHOrO Pa3BUTUS OTpPacny SBNSIETCS paspa-
60TKa 1 COBEPLLEHCTBOBAHWE U3BECTHbBIX TEXHOMOMMN 1 MaLLWH,
[Ns YKpenneHus KopMoBoii 6a3bl XKMBOTHOBOACTBA. YKpenneHue
KOPMOBOW 6a3bl — 3TO BOCCTAHOBMNEHWE AETPaaNPOBaHHBIX, YrTyY-
LUEHME HU3KOYPOXaWHbIX U Y3KOCE30HHbIX MacTouLy, Bknovas
NPOU3BOACTBO CEMSIH NAaCTOULLHLIX paCTEHW ANs 9TUX Lenein [1].

HacTtoswune uccnegoBaHusa npegycmatpuBaloT COBEp-
LUEHCTBOBaHMNE TEXHOMOrMYECKNX NpoLieccoB M obocHoBaHMe
KOMMeKca TEXHUYECKNX CPEACTB MX peanu3auun ¢ y4yeToMm
cneundukm npobnem ykpenneHus KOpMoBoW 6asbl NyCTbIHHO-
nacTOMLLHOIO XMBOTHOBOACTBA.

Mo cpeagcTBam MexaHuzauuu NS 3aWUTbl U yyyLEeHUs
apuaHbIX NacTOULL, MOXHO caenaTtb CPaBHUTENBHO HEOOMbLUOW
0630p. Tak, Ha Bcnallke NPUMEHSOT 06bIYHbIe Mnyru. Beices
CEMSIH NPOM3BOASAT, KaK NpaBwurno, KyctapHbIM cocobom. CemeHa
MYCTbIHHBIX KOPMOBbIX PACTEHMIA Manochiny4une, YTo 3aTPyaHSET,
a nopowi fenaeT HEBO3MOXHbIM BbICEB UX 0ObIYHBIMM 3epHOTpa-
BAHbIMUN CEATIKaMU.

CpaBHUTENBHO CbiNyyne, OYULLEHHbIE CEMEHA HEKOTOPbIX
TpaB, Hanpumep M3eHs (NPYTHSK), UMEKLLME OTHOCUTENMBHO
XOPOLUYH ChIMy4eCTb BbICEBAKT 3€PHOTPABSAHLIMW CEATNKAMMU.
Mpuyem cemeHa 13 CEMEHHOTO SLLMKa Yepesd BbICEBAOLLMIA an-
napart BbICEBaKTCSA Ha MOBEPXHOCTb NOYBbI, MVUHYSI CEMANPOBOARI
1 3apenbiBatoime paboyne opraHbl. 3agernky ceMsH OCyLLecT-
BNAOT BOPOHAMU UMK KOMNbYaTBIMK KaTkamu, NpuLenieHHbIMM
3a cednky [2].

B TalUKEHTCKOM MHCTUTYTE MHXEHEPOB Mppuraumm n mexa-
HU3auun cenbckoro xo3sancTea Mycaesbim T. 6bin paspabotaH
arperart Ans ynyyleHvs nactouLy nycTbiHb, KOTOPbIN TaKkKe He
6b1n 4OBEAEH 0 NPOMbILLIIEHHOTO U3rOTOBEHUS.

B 80-e rogbl MMSCX (CAMM3) coBmecTHO ¢ BcecotosHbim
MHCTUTYTOM Kapakynesogctea (BHWK), BcecotosHbIM MHCTU-
TyTOM MexaHu3auum (BUM) n CKB Cubcenbmall npoBoaunu
Hay4HO-MCccneaoBaTenbCkue U OMbITHO-KOHCTPYKTOPCKUE pa-
60Tbl MO pa3paboTke TEXHOMOrMM U MaLUUHbl ANS YRyyLWeHNs
MyCTbIHHLIX NacTéuwl. beina paspabotaHa TexXHONOrMs CAMOLL-
HOrO yy4LleHns NacTouLL Ha OCHOBE MUHMMarbHOV 06paboTKm
MOYBbl M 3KCNepMMeHTanbHbIN obpasel; KOMOVHVPOBAHHOTO
no4ysoobpabaTbiBatoLLe-NOCeBHOrO arperata Ans peanvsauum
TexHonorun. KOHCTpyKums arperata okasanach Takke JOBONbHO
CINOXHOW, FPOMO3AKON W OH He Bbln peKOMeHAOBaH AN 30HbI
pestenbHocTn MAC.

Ynydwexune nactouly B HacTosiLLee BpeMs NMPOBOAST pyy-
HbIM PAaCcCEBOM CEMSIH C Tenexek no Benatuke. 3agenky cemsH
OCYLLEeCTBASAT GOPOHON, Manon UM NoApYYHbIM TSHKENbIM
npeaMeToM, npuuenneHHon k Tenexke. Mpu nogobHon mexa-
HM3auuy noceesa KOMMEHTapuu No paBHOMEPHOCTW BbICEBA,
KayecTBy 3afenku, 3KOHOMWUN CeMSH U T.4., pasymeeTcs — U3-
NNLWHNK [2].

B nocnegHue rogbl rofloBHON KOHCTPYKTOPCKOW OpraHm3aumen
AO «BMKB-Arpomalu» pa3paboTaH MakeTHbI oOpaseL, KoM-
6uHMpoBaHHOrO arperata Ans ynydweHus nactovw,. MawuHa
npeaHa3HayeHa Ans ynyyweHns NacTouLL, CrnoLHbIM Cocobom
W cakcaynoBbIMU UNK NECHbIMK MOSI0CaMM Ha OCHOBE BbiCEBa
MOMNOC M3 KYCTAPHWKOB U MOMYKYyCTapHUKOB.

Takum 06pasom, NprBeAeHHbIN 0630p NO3BONAAET KOHCTATUPO-
BaTb (haKT, YTO CPEACTBA MEXaHU3aLMN ANS YryyLLeHns nacTouLy,
MyCTbIHb U NOMYNYCTbIHb ABMAAOTCA ONPeAeneHHbIM Npobenom B
06nacTu cenbCKOX03ANCTBEHHOMO MaLLMHOCTPOEHWS!, CAEPXVBa-
IOLLWIM LLIMPOKOE pa3BepTbiBaHWe paboT No yny4LleHno nacTouLL.

MATEPWAIbI U METOAbI

B ocHoBy pa3paboTku TEXHONOTUM 1 KOHCTPYKLMM MaLLMHBI
nernu pesynesraTbl aHanusa M3BECTHbIX TEXHONMOTMYECKX Npu-
€MOB YNyyLUEHNs NacTOuLL, a Takke OMbITHO-KOHCTPYKTOPCKUX
paboT Mo CO3AaHMI0 MALIMH ANA peanu3aunn TEXHOMOTUN.
MeToamnka vccnegoBaHuii oxBaTbiBana BOMNpPOCkl pa3paboTku
arpoTeXHNYECKNX, UCXOAHbIX TPebOoBaHWIA N TEXHUYECKOTO 3a-
AaHvs Ha MaLlumHy. KOHCTPYKTUBHbBIE MapameTpbl TEXHUYECKOTO
cpeacTea 060CHOBbBIBANMCH TEOPETUHECKMMM UCCIIEL0BaHUAMM
1 pesynsTaTtamMmn HaTypHbIX 3KCNEPUMEHTOB.
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PE3YNbTAT U OBCYXOEHUA
WccnenosaHust nokasanu, 4Tto npobnema ykpenneHus Kop-
MoBoW 6a3sbl apuaHOro XMBOTHOBOACTBA, OXBaTbiBas BOMPOCHI
3alLMThl apuaHbIX nacToéuly oT Aerpagaunyt U MoBbILWEHUS UX
NPOAYKTUBHOCTW, 3aBUCUT U OT HanaXeHHOoro Npou3BoAcTBa
CeMSsIH NacTOULLHBIX pacTeHuN.

BaxHon npobnemoii ykpenneHus KopMoBow 6a3bl apuaHoro
XUBOTHOBOACTBA SBIISIETCA 3aroToBKa CeHa Ha 3VMHUIA Nepuos,
1 CTpaxoBble NepexoAsiLume 3anachl ero Ha Cryyan 3acyLUnmBbIX
NeT, KorAaa OT ero Hanu4usi MOXeT 3aBnCeTb Cyabba Noronosbs.
CeHo 3aroTaBnmBatoT C ECTECTBEHHbIX NacTouwy. V3-3a H13KoN
2,0 -2,5 u/ra (200-250 rp/m?) ypoxxalHOCTU He NpefCcTaBnsieTcs
BO3MOXHbIM MCMONb30BaTh 34eCb TPaAULIMOHHbIE CEHOYBOPOY-
Hble MaLLVHbI. [109TOMY NpaKTUKyeTCs 3aroToBKa CeHa METOAO0M
KeTMEeHHOM pybKkM NacTOULLHBIX pacTeHuin. STO ManonponsBo-
AWTENbHO W BPeOHO B 3KOMOrM4eckom nnaxe [3].

Takum obpasom, npobrnema ykpenneHus KopmMoBon 6asbl
apuaHOTO XMBOTHOBOACTBA C y4ETOM OrPOMHbIX TEPPUTOPUI OX-
BaTbIBAET BOMPOCHI pa3paboTkn MEXaHU3NPOBaHHbIX TEXHONOTWIA:

- 6opbObI C Aerpagaumeit, NOBbILLEHUST YPOXANHOCTU U CE30H-
HOCTM nacTowuLL;

- NPOM3BOLACTBA CEMSH KOPMOBBIX PACTEHWIA;

- 3arOTOBKW CEHa C €CTECTBEHHbIX NacTouLL;

- 60pbObI ¢ NACTOULLHBIMU COPHAKaMU.

TexHonorum JomkHb! BbITb BEICOKONPON3BOANTENBHLIMU, NPW-
pOOOOXpaHHLIMU, SHEPTO- U pecypcocbeperatoLmmu.

B pamkax npoekta KX-Atex-2018-229 “Pa3pabotka achdek-
TUBHbBIX TEXHUYECKMX PELLEHWN NO 3aluTe apuaHbIX nacTouLy
OT Aerpagjaumu n nosbieHust ux npogyktusHoctn” TMNMUMCX
B coapyxectse ¢ coucnonuutenamm AO “BMKB - Arpomai”,
HWK3I, CIM “Arpuxum” paspaboTtaHbl yCOBEPLUEHCTBOBAHHbLIE
MEXaHN3MpoBaHHbIe TexHoMnorum n paspaboraH (060CHOBaH)
KOMMIIEKC MaLLUVH NO OTMEYEHHbIM HanpaBieHNsIM yKpenneHus
KOpMOBOW 6a3bl apuaHOro XMBOTHOBOACTBA.

Mpu paspaboTke TexHonorum 6opbbbl ¢ Aerpagaumen u
ynyyLleHns nacTouLy 3a OCHOBY NPUHATA TEXHOMNOMMS CO3aaHNs
caKkcayrnoBbIX MONoOC yunTbIBas P NpenuMyLLecTs:

- oHu B 1,5-2,0 pa3a CHWXatoT CKOPOCTb BETPa, 3a4epXKnBatoT
CHer 1 3aLLMLLatoT NoYBY OT UCCYLLUEHUS;

- NPOAYKTMBHOCTb NacTbuLla ¢ NOABETPEHHON CTOPOHbI NO-
nochbl nosbiwaetcs Ao 25 % 3a cHeT co3naHHOro MUKPOKNMATa;

- B Camol1 Nosioce ypoxan KOpMOoB yBenmunsaetcs B 2-3 pasa;

- B 1HU CUIbHbIX BETPOB, BLICOKOW Xapbl M HENOroAbl 3MMOWN

cnyxart yKkpbITVeM Ans KapakynbCkux osel [2].

C TOYKM 3peHnss MexaHu3aummn cnocob npuenekaTeneH ma-
10N 3HeproeMKkocTbio. Ans peanusauum texHonorun AO “BMKB
— Arpomaw” paspabotaH kOMOGUHVMpPOBaHHLIN arperat (puc.1),
BbINOMHSAIOLLMIA 38 0AMH nNpoxod 06paboTKy y3kux Nonoc noyssbl
1 3aCeB UX CEMEHaMM NacTONLLHbLIX PACTEHUN.

MatumHa cocTomT 13 pambl 1, Ha KOTOPYH YCTaHOBMEHbI CEK-
uum pabounx opraHoB. Kaxaas cekums BKNovaeT nogpesaroLime

ANCKN 2, pbIXNALLYo nany 3, KaTok Ans NOAroTOBKM CEMEHHOTO
noxa 4, COWHWK 5 1 KaTok 6 Ans 3adenkn cemsH [4].

12 3 4 5 6
N V-

Cakcayn (4epke3),
NOnyKycTapHUK1

HanpasneHve
3aceBa

0
H
©
e
8¢
g8
ag
H
I

3acesa

HanpaBnexue
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MonykycTapHuku
1 Tpaebl

LLnpnHa necononockl, B
Puc.2. Cxema 3aknagku necononochbl

Jlecononocy 3aknagbIBatoT 13 HECKOMbKNX BCTPEYHbIX 323008
arperata (puc.2). CornacHo cxeme KpanHue CeKuM MaluuHbI
BbICEBAIOT CMECH MOMYKYCTAPHUKOB U TPaB, @ CPEAHsIS Cekuus
— cakcayn B CMECU C MomyKycTapHukamu n TpaBamu. LnpuHa
obpabaTbiBaeMbIx 1 3aceBaemMblx nonoc — 25 cm. LLupuHa oc-
HOBHOIO Mexaypsiabsi — 70 cM. LLnpuHa CTbIKOBOro Mexaypsabs
BblOMpaeTca B npegenax 1,5 MeTpos.
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HOBE NEeCONosIoC 1 KOHCTPYKLMS MaLUMHbI, peanuaytoLLas TEXHO-
noruto, obecnevnBaloT aHeprocbepexkeHne, NPUPOSOOXPaHHbLIE
1 NOYBO3aLLUNTHBIE KayecTBa.

- Ne9.-B. 32.

JIUTEPATYPA

1. MaxmynoB M.M. Kopakynumnuk SnnoBnapuHUHT X03Mpru axBonu Ba MCTUKOONNM oUToMeNMopaHTnapHW TaHnall KpuTe-
puiinapw //Myn-ainoB YopBaYMIIMIMHU PUBOXNAHTUPULL Myammonapu. -CamapkaHng, 2005.-b. 187-189.

2. WamcytamHos 3.LU., M6parumos N.0., YTaes K. Okonoro-utoueHoTnyeckoe 060CcHOBaHWe YacTu4Hon 06paboTkum no-
YBbI NpU hutTomenuopaumm nactouwy //Tpyasl BHHUK. ApuaHoe kopmonpon3sogcteo — TalukeHT, MexHat. 1986. — c 3-16.

3. Taw6bonTaes M., banmvetoB P.,, CagupoB A. HayuHo-TexHu4eckvre npobrnemMbl MexaHu3aLum Npov3BOACTBa, 3aroTOBKU
KOPMOB U 3KOMOrMK B KapakyneBoacTae //Arpounm. Y36EKNCTOH KALLMOK xykanuru. 2007- Ne4 . C. 12.

4. TowbonTaes M., Pab6umos A., Cagupos A. Yyn o3yka TexHWKanapu /1Y36EKNCTOH KMLLMOK Xykanuru. — TowukeHT, 2008.

Neg [131], 2026 I 157



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

UO‘T: 631.531.027:635.21

d) https://doi.org/10.67048/qxju2026ai131iss8m1404

KARTOSHKA YETISHTIRISHDA URUG‘~-TUPROQ-O‘SIMLIK
MAJMUIGA ULTRABINAFSHA NURLANISH BILAN ISHLOV
BERISHNING SAMARADORLIGI

Ashiraf Muhammadiyev
O‘zbekiston Respublikasi Oliy ta’lim, fan va innovatsiyalar vazirligi huzuridagi
lImiy texnik axborot markazi direktorining maslahatchisi, t.f.d., professor

https://orcid.org/0009-0005-9951-5614

Ismoilov Hasanboy Abduvali o‘g’li
https://orcid.org/0009-0009-5375-6737

@ ixasanboy1993@gmail.com
Yusupov Dilshod Rashidovich, dotsent, PhD
https://orcid.org/0009-0006-6979-498X
© dilshod-el@mail.ru
Namangan davlat texnika universiteti

Annotatsiya. Ushbu maqolada kartoshka ekishdan oldin tuprogni va urug ‘lik tuganaklarni ultrabinafsha nurlanish (UBN)
bilan majmuaviy ishlov berishning unuvchanlikka ta’siri o ‘rganilgan. Santa navli kartoshkada nurlanish manbaidan 10-50
sm masofada (0,42-0,76 m]/sm? beshta variant va nazorat uch takrorlikda sinaldi. Ekishdan 15 kun o ‘tib barcha UBN
variantlarida unuvchanlik nazoratdan (56,7 %) yuqori bo‘ldi (63,5-83,3 %). Eng yuqori natija 30 sm masofa va 0,56 m]/
sm? dozada olindi (83,3 %; nazoratga nisbatan +26,6 %, p = 0,047). Ishlov berilgan maydonda kolorado qo ‘ng‘izi bilan
zararlanish kamligi kuzatildi, tajriba o ‘g ‘it va kimyoviy vositalarsiz o ‘tkazildi.

Kalit so zlar: kartoshka, Santa navi, ultrabinafsha nurlanish, ekish oldidan ishlov berish, elektrotexnologiya, nurlanish
dozasi, unuvchanlik, ekologik toza texnologiya.

AnHomauusa. B cmamve usyueHo enusHue KOMnIEKCHOU npednocesHoll 06pabomKu nouesl u ceMeHHblX KayOHell ynompa-
uonemoswim usnyuenuem (YOU) na ecxoxcecmov kapmodens. Ha copme Canma 6 mpeéxkpamHoti N08mopHoCmu UChblmaHbl
name eapuanmos obnyuenus na paccmosuuu 10-50 cm om ucmounuxa (0,42-0,76 mZc/cm?) u konmpons. Ha 15-e cymku
8cxoxcecmsp 60 ecex gapuanmax ¢ YOU npesviwana konmpons (56,7 %) u cocmasuna 63,3-83,3 %. Haunyuwuti pesynsmam
nonyuen npu paccmosmuu 30 cm u dose 0,56 mIc/cm? (83,3 %; +26,6 % x xonmponio, p = 0,047). Ha o6pabomanHbix
yuacmkax ommeueHo ciaboe nospexcoeHue KonopadCckum HeyKoM; onblm nposedén 6e3 yoobpeHull u Xumudeckux cpedcme
3awumot.

Kntouessle cnoea: xapmocpennv, copm Canma, yriempacuonemogoe usiyuerue, npednocesHas o6pabomxa, anekmpomex-
Honozusl, 03a OONYUEHUS, BCXOHCECMb, IKONO2UUECKU UUCMASL MEXHONO2USL.

Abstract. The paper examines the effect of combined pre-sowing ultraviolet (UV) irradiation of soil and seed tubers on
potato emergence. Five irradiation variants at 10-50 cm from the source (0.42-0.76 mJ/cm? and an untreated control were
tested on cv. Santa in three replications. On day 15 after planting, emergence in all UV variants exceeded the control (56.7 %),
reaching 63.3-83.3 %. The best result was obtained at 30 cm and 0.56 m]/cm? (83.3 %; +26.6 percentage points over control,
p = 0.047). Treated plots showed little Colorado potato beetle infestation; the trial used no fertilizers or chemical protection.

Keywords: potato, cv. Santa, ultraviolet irradiation, pre-sowing treatment, electrotechnology, irradiation dose, emergence,

eco-friendly technology.

KIRISH

Kartoshka O‘zbekistonda g‘alladan keyingi asosiy ozig-
ovgat ekinlaridan biri bo‘lib, uning hosildorligi ko‘p jihatdan
urug'likning unib chiqish sifati va dastlabki rivojlanishiga bog'liq.
Hozirgi texnologiyalarda urug’ va tuproqga ishlov berish asosan
kimyoviy dorilar bilan amalga oshiriladi. Bu esa mahsulotda
goldig moddalar to‘planishi, tuproq mikroflorasining buzilishi va
go‘shimcha xarajatlarga olib keladi.

Shu sababli so‘nggi yillarda ekish oldidan ishlov berishning
fizik usullari — ultrabinafsha va lazer nurlanishi, elektromagnit
maydon, elektr toki bilan ishlov berishga qizigish ortmoqda [3]. Bu
usullar kimyoviy qoldiq goldirmaydi, urug‘ning fiziologik faolligini
oshiradi va boshgarilishi oson.

Kichik dozadagi UBN o‘simliklarda gormezis hodisasini
— zararsiz stress orqali himoya va o‘sish jarayonlarining
faollashuvini yuzaga keltiradi [4]. Masalan, karam urug‘iga
past dozali UV-C bilan ishlov berish o'simlikning bakterial
kasallikka chidamliligini oshirgan [2]. Boshga ekinlarda ham UBN
unuvchanlik va maysa o'sishiga ta’sir etishi aniglangan, biroq bu

ta’sir dozaga kuchli bog'liq: kichik dozalar rag‘batlantiradi, yuqori
dozalar esa susaytiradi [1, 5].

Kartoshka tuganagiga UBN ta’siri asosan saglash davrida
o'sishni to'xtatish va mahsulot sifatini saglash nuqgtayi nazaridan
o‘rganilgan [1]. Ekish oldidan tuproq va urug'lik tuganakka bir
vaqtda — majmuaviy ishlov berishning unuvchanlikka ta’siri
yetarlicha tadqiq etilmagan.

Tadqiqot maqsadi — kartoshka ekishda tuproq va urug‘lik
tuganaklarga elektrotexnologik qurilma yordamida UBN bilan
majmuaviy ishlov berishning unuvchanlikka ta’sirini aniglash va
nurlanish manbaigacha bo‘lgan magbul masofa hamda dozani
belgilash.

MATERIALLAR VA USLUBLAR

Dala tajribasi [joy nomi, tuman, viloyat] sharoitida [yil, oy]
davomida [tuproq turi] tuprogda o‘tkazildi. Tadgiqot obyekti
sifatida Santa navli kartoshka urug'lik tuganaklari olindi. Tajriba
kartoshka yetishtirishning amaldagi agrotexnologiyasi asosida,
undan farqli ravishda ekish oldidan UBN bilan qo‘shimcha ishlov
berish bilan o‘tkazildi.
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1-jadval.
UBN bilan ishlov berishning Santa navli kartoshka unuvchanligiga ta’siri (ekishdan keyingi 16—18-kunlar) !
Variant Masofa, Doza, Ekilgan, Unib chiqqan Unuvchanlik, Nazoratga p
sm mJ/sm’ dona dona % nisbatan farq, % | (Fisher testi)
1 10 0,76 30 24 80,0 +23,3 0,095
2 20 0,65 30 21 70,0 +13,3 0,422
3 30 0,56 30 25 83,3 +26,6 0,047
4 40 0,48 30 19 63,3 +6,6 0,792
5 50 0,42 30 23 76,7 +20,0 0,170
Nazorat — 0 30 17 56,7 — —

Ishlov berish uch bosgichda bajarildi:

Ekish uchun ajratilgan maydon tuprog‘i ekishdan oldin UBN
manbai bilan bevosita nurlantirildi.

Urug'lik tuganaklar ekishdan oldin elektrotexnologik quriima
yordamida UBN bilan elektr seskantirildi.

Kartoshka unib chigganidan so‘ng vegetatsiya davrida 1-shox,
2-shox va 3-shox chigarganida uch marta UBN bilan o‘simlikka
ishlov berildi.

UBN manbai sifatida UBN, 30W, 253,7, va 300 nm ishlatildi,
nurlanish davomiyligi 2 s ni tashkil etdi. Variantlar nurlanish
manbaidan obyektgacha bo‘lgan masofa bilan farglandi: 10, 20,
30, 40 va 50 sm. Nazorat variantida ishlov berilmadi. Har bir
masofadagi nurlanish dozasi quyidagicha aniglandi:

H=E /t

bu yerda H— nurlanish dozasﬁ mJ/sm?, E, — obyekt sirtidagi
nurlanganlik, mVt/sm? ([olchov asbobi nomi] bilan oflchandi);
t — nurlanish vagti, s.

Tajriba uch takrorlikda o‘tkazildi, har bir variantda jami 30
dona urug'lik tuganak ekildi [har takrorlikda 10 donadan —
muallif tasdiglashi kerak]. Ekish sxemasi [gator orasi x tup orasi,
smj], ekish chuqurligi [sm]. Barcha variantlarda o‘g‘itlash ishlari
bajarilmadi, kasallik va zararkunandalarga qarshi kimyoviy
vositalar go‘llanilmadi.

Unuvchanlik ekishdan keyingi 16-18-kunlari unib chiggan
tuganaklar sonini sanash orqali aniglandi:

U=n/N100%

Bu yerda n — unib chiggan tuganaklar soni, dona; N —
ekilgan tuganaklar soni, dona. Nazoratga nisbatan farq foiz
punktlarda hisoblandi. Variantlar va nazorat orasidagi fargning
ishonchliligi Fisherning aniq testi bilan baholandi (ahamiyatlilik
darajasi p < 0,05). Tajriba sxemasi va hisob-kitoblar dala tajribasi
metodikasiga muvofiq bajarildi [6, 7].

NATIJALAR VA MUNOZARA

UBN bilan ishlov berilgan barcha variantlarda kartoshka
unuvchanligi nazoratdan yuqori bo‘ldi: 63,3-83,3 % ga qarshi
56,7 % (1-jadval). Eng yuqori unuvchanlik 3-variantda — 30 sm
masofa va 0,56 mJ/sm? dozada gayd etildi.

Nazoratga nisbatan farq statistik ahamiyatli bo‘lgan yagona
variant — 3-variant (p = 0,047). 1-variantda (+23,3 %) farq
ahamiyatlilik chegarasiga yaqin (p = 0,095). 2, 4 va 5-variantlarda
ijobiy tendensiya kuzatildi, ammo farq ishonchli emas.

Besh UBN variantining umumlashtirilgan unuvchanligi 74,7 %
ni (150 tadan 112 ta) tashkil etdi, bu nazoratdan 18,0 % yugqori
(p = 0,074). Ishlov berilgan variantlarning o‘zaro farqi statistik
ahamiyatli emas (x* = 4,09; p = 0,39). Doza va unuvchanlik
o‘rtasida monoton bog'liglik aniglanmadi.

Vizual kuzatishlarga ko‘ra, UBN bilan ishlov berilgan

variantlardagi kartoshka maysalariga kolorado qo‘ng‘izi deyarli
yaqinlashmadi, nazorat variantida esa zararkunanda kuzatildi.
Ta’kidlash joizki, tajriba o‘g‘itsiz va kimyoviy himoya vositalarisiz
o‘tkazilgan. Yuqoridagi jadvalda kartoshka urug‘i ekilganidan
so‘ng 16-18 kun oralig‘ida olingan natijalar keltirilgan.

Olingan natijalar kichik dozadagi UBN ekish materialining unib
chigishini rag‘batlantirishi hagidagi ma’lumotlarga mos keladi [2, 4,
5]. Barcha variantlarda unuvchanlikning nazoratdan yugori bo'lishi
UBN ta’sirining umumiy ijobiy yo‘nalishini ko‘rsatadi.

ljobiy ta’sirning mumkin bo‘lgan sabablari ikki xil. Birinchidan,
tuganakda gormezis tufayli fiziologik jarayonlar faollashadi [4].
Ikkinchidan, tuproq va tuganak sirtidagi patogen mikroorganizmlar
UBN ning bakteritsid ta’sirida kamayadi [1]. Majmuaviy ishlov
berishda ikkala omil birgalikda ta’sir gilgan bo'lishi mumkin; ularni
ajratish uchun fagat tuproqqga va faqat tuganakka ishlov berilgan
variantlar kerak.

Doza va unuvchanlik o‘rtasida chizigli bog'liglik kuzatilmadi:
0,48 mJ/sm? dozada natija eng past, 0,42 mJ/sm? da esa yana
yuqori bo‘ldi. Har bir variantda 30 tadan tuganak bo‘lgani sababli
bitta tuganak fargi unuvchanlikni 3,3 % ga o‘zgartiradi. Shuning
uchun variantlar orasidagi fargning bir gismi tasodifiy tebranish
bo‘lishi mumkin. Adabiyotlarda ham UBN ta’siri dozaga kuchli
bog'liq va nomonoton ekanligi gayd etilgan [1, 5].

Ishlatilgan dozalar (0,42-0,76 mJ/sm?, ya'ni 4,2-7,6 J/m?)
boshga ekinlarda gormezis uchun qo‘llanilgan dozalardan ancha
kichik. Masalan, karam urug'i uchun 3,6 kJ/m? (360 mJ/sm?) doza
samarali bo‘lgan [2]. Bu farq kelgusi tadqiqotlarda kengroq doza
oralig‘ini sinash zarurligini ko‘rsatadi.

Kolorado qo‘ng‘izi bo‘yicha kuzatish istigbolli, birog u vizual
baholashga asoslangan. Uni tasdiglash uchun zararlanish
darajasini migdoriy hisobga olish talab etiladi.

Tadgiqotning cheklovlari: bir mavsum, bitta nav, unuvchanlik
fagat 16-18 kundagi natijalar baholangan, hosildorlik va tuganak
sifati ko'rsatkichlari keltirimagan.

XULOSA

Ekish oldidan tuproq va urug'lik tuganaklarga UBN bilan
majmuaviy ishlov berish Santa navli kartoshka unuvchanligini
15-kunda 63,3—-83,3%gacha oshirdi (nazoratda 56,7 %).

Eng yuqori va statistik ishonchli natija nurlanish manbaidan 30
sm masofada, 0,56 mJ/sm? dozada olindi: unuvchanlik 83,3%,
nazoratga nisbatan +26,6 % (p = 0,047).

Ishlov berilgan maydonda kolorado qo‘ng‘izi bilan zararlanish
kamligi kuzatildi; bu UBN usulini o'g'it va kimyoviy vositalarsiz
ekologik toza texnologiyada qo'llash imkoniyatini ko‘rsatadi.

Ishlab chigarishga tavsiya berishdan oldin tajribani kattaroq
tanlanmada, bir necha mavsum davomida, hosildorlik va zarar-
lanishni migdoriy hisobga olgan holda takrorlash tavsiya etiladi.

app12125907

—Vol. 20, No. 10. — P. 873-883.
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Annotatsiya. Maqgolada paxta xomashyosini yirik iflosliklardan tozalash mashinalarida qo ‘llaniladigan dumaloq, uch
qirrali va trapetsiyali kolosnikli panjaralar konstruksiyasi tahlil qilingan. Ularning konstruktiv xususiyatlari, texnologik
afzalliklari va tozalash samaradorligiga ta’siri o ‘rganilgan. Turli kolosnik o ‘Ilchamlari, ular orasidagi masofa hamda ishchi
qirralarning shakli qiyosiy baholangan. Mavjud ma’lumotlar asosida yangi konstruksiyalarni takomillashtirish va ularning
samaradorligini eksperimental sinovlar orqali aniqlash zarurligi asoslangan.

Kalit so ‘zlar: kolosnikli panjara, kolosnik, arrali baraban, uch qirrali kolosnik, trapetsiyali kolosnik, dumaloq kolosnik,
yirik iflosliklar, tozalash samaradorligi.

AnHomayusa. B cmamve hpoananusuposaHvl KOHCMPYKYUU Kpyenblx, MpexepaHHblX U MmpaneyuesuoHvlx KONOCHUKOBbIX
pewemox, NPUMEHAEMbIX 8 MAWUHAX OJ11 OUUCMKU XTIONKOB020 Cblpbsi OM KPyNnHbIX npumecel. Paccmompenst ux Koncmpyx-
mueHble 0COOEHHOCMU, MEXHONI0ZUUECKUE NPeuMyuiecmaa u enusHue Ha aggexmusHocms ouucmku. IIposedeno cpasHenue
pasmepos KoNOCHUKO8, pacCmosHull mexcdy Humu u opmot pabouux kpomok. Ha ocnose umerowjuxca danHvix 060CcHO8aHA
HEobX0UMOCMb COBEPUIEHCINBOBAHUS KOHCMPYKYULL U NPOBedeHUs. IKCNEPUMEHMANbHBIX UChblMaHull 011 OYeHKU ux a¢pdex-
mugHocmu.

Kniouessie cnoea: konocHuxkoeas peuiemid, KONOCHUK, NUNbHbIL 6apaban, mpexspaHHbulil KONOCHUK, mpaneyuesuoHblil
KOJIOCHUK, Kpyaniblll KONOCHUK, KPYNHbLE NPUMECU, dhheKmusHocmes ouucmku.

Abstract. The article analyzes round, triangular and trapezoidal grate designs used in cotton cleaners to remove large
impurities. Their structural features, technological advantages and effects on cleaning efficiency are examined. Grate
dimensions, spacing and working-edge shapes are comparatively evaluated. Based on the available data, the need to improve
grate designs and conduct experimental tests to determine their effectiveness is substantiated.

Keywords: grate, grate bar, saw drum, triangular grate bar, trapezoidal grate bar, round grate bar, large impurities,
cleaning efficiency.

KIRISH zonasi, aynigsa arrali baraban va kolosnikli panjara o‘rtasidagi

Paxta xomashyosini dastlabki ishlashda yirik iflosliklarni
samarali ajratish texnologik liniyaning keyingi bosgichlaridagi
yuklamani kamaytirish va olinadigan mahsulot sifatini barqa-
rorlashtirish uchun muhimdir. Tozalash mashinasining ishchi

o‘zaro ta’sir, iflos aralashmalarning ajralishi bilan bir gatorda
paxta bo‘laklari, erkin tola va chigitning shikastlanishiga ham
ta’sir qgiladi [1,2,3].

Amaldagi konstruksiyalarda dumaloq qirgimli qo‘zg‘almas
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kolosniklardan foydalanish yirik iflosliklarni ajratishni ta’minlaydi,
biroq kolosniklar orasidagi bo‘shliglar paxta bo‘laklarining iflos-
liklar ogimiga tushishiga sabab bo‘lishi mumkin. Shu holat tex-
nologik liniyada regeneratsion seksiyadan foydalanish zaruratini
keltirib chigaradi [1,2]. Demak, asosiy ilmiy-texnik muammo — yirik
iflosliklarni ajratish intensivligini saglagan holda paxta bo‘laklari
va tolaning chigindiga ketishini kamaytiradigan kolosnikli panjara
konstruksiyasini asoslashdir.

Tadgigotning magsadi — paxtani yirik iflosliklardan tozalash
mashinalarida go‘llaniladigan kolosnikli panjaralar konstruksi-
yalarini mavjud ilmiy va texnik ma’lumotlar asosida tizimlashtirish,
ularning geometrik va kinematik parametrlarini giyoslash hamda
takomillashtirishning istigbolli yo‘nalishini aniglash.

Tadqiqot vazifalari: 1) kolosnik konstruksiyalarining asosiy
turlarini tasniflash; 2) mavjud konstruksiyalarning parametriarini
taqqoslash; 3) kolosnik shakli va ishchi qgirrasining texnologik
ta’sirini aniglash; 4) turli diametrli kolosniklar va erkinlik darajasini
oshirishga asoslangan yechimlarni tahlil qilish; 5) kelgusidagi
eksperimental tadqiqotlar uchun asosiy baholash mezonlarini
belgilash.

Tadqiqot obyekti — paxta xomashyosini yirik iflosliklardan
tozalash mashinalarining kolosnikli panjarasi. Tadqiqot predmeti
- kolosniklarning geometrik shakli, o‘lchami, o‘zaro joylashuvi va
harakatlanish xususiyatlarining tozalash jarayoniga ta’siri.

Konstruksiyalarni baholashda quyidagi mezonlar qo'llanildi:
yirik iflosliklarni ajratish imkoniyati; paxta bo‘laklarining chigindiga
ketish ehtimoli; erkin tola hosil bo'lishi; chigit shikastlanishi; kon-
struktiv murakkablik; texnologik liniyada regeneratsiya zarurati.

NATIJALAR VA MUNOZARA

Mavjud ma’lumotlarga ko‘ra, kolosnikli panjaralarning rivoj-
lanishi bir necha konstruktiv yo‘nalishda olib borilgan. Dumalog
qgirgimli go‘zg‘almas kolosniklar konstruktiv jihatdan sodda va yirik
iflosliklarni ajratishga godir, biroq kolosniklar orasidagi bo‘shliglar
paxta bo‘laklarining chigindiga tushish xavfini oshiradi [1, 2].

Uch qirrali kolosniklar bo‘yicha 19, 25 va 12 mm o‘lchamlar
keltirilgan bo'lib, 25 mm tomoni asosiy ishchi girra sifatida ko‘rsa-
tilgan. Arrali baraban radiusiga 1570 mm masofada joylashtiril-
gan va kolosniklar oralig‘i 40 mm bo‘lgan uch qirrali kolosniklar
variantida tozalash samaradorligining oshgani qayd etilgan [3].

CHX-3 tozalagichida 25, 16, 12 va 10 mm o‘lchamdagi trapet-
siyali kolosniklar go‘llanilgan. Manbada uch qgirrali kolosniklarning
chigitni ko'proq shikastlashi gayd etilgan. Tekis ishchi girrali kon-
struksiyalarning afzalligi zarba kuchining ortishi bilan bog‘langan
bo‘lsa-da, erkin tola hosil bo'lishi va chigit shikastlanishi ularning
muhim cheklovi sifatida ko‘rsatiladi [2].

CHX-3M tozalagichlarida 12 mm ishchi qirrali trapetsiyali
kolosniklar bo'yicha samaradorlikning pastligi gayd etilgan [2]. Du-
maloq kolosniklar esa konstruktiv soddaligi bilan ajralib tursa-da,

go‘shimcha konstruktiv yechimlarsiz tozalash samaradorligini
oshirish imkoniyati cheklanganligi ko‘rsatilgan [2].

Shuningdek, kolosniklarning erkinlik darajasini oshirish g‘'oya-
si taklif gilingan. Bunda kolosniklarning tebranma va aylanma
harakati hisobiga paxta xomashyosini go‘shimcha silkitish va
iflosliklarni ajratishni kuchaytirish ko‘zda tutilgan. Biroq dastlabki
materialda ushbu konstruksiyaning ishlab chigarishda qo'lla-
nmaganligi qayd etilgan, sabab sifatida ifloslik tarkibiga paxta
bo‘laklarining ko‘payishi ko‘rsatilgan [3].

Mavjud manbalardagi parametrlarni umumlashtirish 1-jadvalda
keltiriladi. 1-jadvaldan ko‘rinadiki, kolosnik shaklini tanlashda fagat
yirik ifloslikni ajratish emas, balki ajralayotgan chiqindi tarkibiga
paxta bo'laklari va erkin tolaning tushishi ham hisobga olinishi
kerak. Shu sababli “eng samarali kolosnik” tushunchasini fagat
bitta ko‘rsatkich bilan belgilash ilmiy jihatdan yetarli emas. Opti-
mal konstruksiya kamida tozalash samaradorligi, tola yo'qotilishi
va chigit shikastlanishi ko‘rsatkichlarining birgalikdagi bahosiga
asoslanishi lozim.

Magqolada turli diametrli kolosniklardan tashkil topgan panjara
konstruksiyasi taklif etilgan. Uning asosiy fargi - kolosniklarning
diametrlarini bir xil gabul gilish o‘rniga turli diametrli ishchi yu-
zalardan foydalanishdir. Arrali silindr bilan kolosniklar orasidagi
masofa bir xil saglanadi, tolali material esa arrali silindr tishlari
yordamida kolosniklarning silindrik yuzalariga yo'naltiriladi.
Natijada ishchi zonada materialning kolosnik bilan o‘zaro ta’sir
sharoitini boshgarish imkoniyati paydo bo‘ladi.

Konstruksiyaning kutilayotgan texnik samarasi uchta yo‘na-
lishda ko'riladi: birinchidan, paxta bo‘lagining ishchi yuzalar bilan
o‘zaro ta’sir trayektoriyasini o‘zgartirish; ikkinchidan, zarba va
silkitish jarayonini konstruktiv ravishda boshqarish; uchinchidan,
ifloslikni ajratish bilan birga paxta bo‘laklarining chigindiga ketish-
ini kamaytirish uchun ishchi zona parametrlarini moslashtirish.

Biroq ushbu konstruksiya uchun dastlabki materialda tozalash
samaradorligi, yirik ifloslik ajralishi, tola yo‘qotilishi, chigit shikast-
lanishi va energiya sarfining aniq tajriba giymatlari beriimagan.
Shuning uchun bu konstruksiya “eksperimental jihatdan tas-
diglangan eng samarali variant” sifatida emas, balki keyingi tajriba
tadqiqotlari uchun ilmiy-texnik gipoteza sifatida baholanishi kerak.

Kolosniklarning geometrik shakli bilan tozalash jarayonining
sifati o'rtasidagi bog‘lanish garama-qgarshi talablarni yuzaga kel-
tiradi. Ishchi girraning faolroq shakli paxta bo‘lagiga beriladigan
mexanik ta’sirni kuchaytirib, yirik iflosliklarning ajralishini yaxshi-
lashi mumkin. Shu bilan birga, zarba ta’sirining ortishi chigit shi-
kastlanishi va erkin tola hosil bo'lishi xavfini ham oshiradi. Demak,
kolosnik geometriyasini fagat maksimal tozalash samaradorligiga
garab tanlash yetarli emas.

Dumaloq kolosniklarning afzalligi konstruktiv soddalikda,
kamchiligi esa kolosniklararo bo'shliq orgali paxta bo‘laklarining

1-jadval
Konstruksiya BB EL Y LO2ERIY Texnologik ta’sir Afzallik Cheklov
parametr masofa
. ) Yirik iflosliklarni .. L. s e
Uch qirrali kolosnik 19; 25; 12 mm Or.a g 30 iy ajratish intensivligi Sl qma f?OI e | Qlifglt bl
radius 1570 mm . qgiladi xavfi
oshadi
Trapetsiyali kolosnik 1. Tozalashga faol ta’sir . . Erkin tola va chigit
(CHX-3) 25;16; 12; 10 mm - il Tekis ishchi girra shikastlanishi
Trapetsiyali kolosnik . Manbada samaradorligi | Konstruktiv qo‘llan- .
(CHX-3M) Ishchi qirra 12 mm - past deb qayd etlgan ish maviud Samaradorlik past
Dumaloq qo‘zg‘al- Kolosniklar orasida Yirik iflosliklarni . Paxta bo‘lagi chiqin-
mas kolosnik iiseler il bo‘shliq ajratadi St il diga tushishi
- . g s Ifloslik ajralishini Paxta bo‘laklari
Erkinlik darajasi 0,1-0,5 mm vtulka | Tebranma/aylanma | Qo‘shimcha silkitish Juchavtirish imkoni- | chiindida kopay-
oshirilgan kolosnik bo‘shlig‘i harakat ko‘zda tutilgan Y il 4 oan pay
Turli diametrli kolos- 5 Arrali silindr bilan | Impulsli urilish zonalari Har‘?k?‘t trayekt.orl— Eksperlmlenuﬂ. .
T Turli diametrlar S P yasini boshqarish samaradorlik foizi
nikli panjara oraliq bir xil hosil bo‘ladi . . .
imkoniyati berilmagan
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chigindiga tushish ehtimolidadir. Uch girrali va trapetsiyali ko-
losniklar faol ishchi girraga ega bo‘lgani uchun mexanik ta’sirni
kuchaytiradi, lekin manbalarda chigit shikastlanishi va erkin tola
hosil bo'lishi bilan bog‘liq cheklovlar gayd etilgan [2, 3].

Erkinlik darajasini oshirishga asoslangan konstruksiya nazariy
jihatdan materialning harakat trayektoriyasini murakkablashtirib,
go‘shimcha silkitish hosil gilishi mumkin. Biroq dastlabki sinovlar-
da ifloslik tarkibida paxta bo‘laklarining ko‘paygani qayd etilgan.
Bu natija konstruktiv harakatchanlikning o‘zi yetarli emasligini,
uning kinematik parametrlari paxta xomashyosining xususiyatlari
bilan birgalikda optimallashtirilishi zarurligini ko'rsatadi [3].

Shunday qilib, mavjud tadqgiqotlarni umumlashtirishdan kelib
chigadigan asosiy ilmiy xulosa shundan iboratki, kolosnikli panjara
uchun yagona universal geometriya mavjud emas. Konstruksiya
ishchi organ tezligi, kolosniklararo masofa, paxta xomashyosining
holati va kutilayotgan mahsulot sifati bilan birgalikda tanlanishi
kerak.

XULOSA

1. Paxta xomashyosini yirik iflosliklardan tozalashda kolosnikli
panjara konstruksiyasi tozalash sifati va paxta bo‘laklarining
chigindiga ketishi o‘rtasidagi muvozanatni belgilovchi asosiy
konstruktiv omillardan biridir.

2. Dumaloq qo‘zg‘almas kolosniklar konstruktiv soddaligi bilan
ajralib turadi, biroq kolosniklararo bo‘shliglar paxta bo‘laklarining

iflosliklar ogimiga tushishiga sabab bo'lishi mumkin.

3. Uch qgirrali kolosniklar uchun 19, 25 va 12 mm o‘lchamlar, 40
mm kolosniklararo masofa va 1570 mm radius bo'yicha joylashuv
dastlabki manbada samarali variant sifatida gayd etilgan. Biroq
ushbu variantning aniq tozalash samaradorligi foizda berilmagan.

4. CHX-3 va CHX-3M konstruksiyalari tahlili kolosnik ishchi
qgirrasining geometriyasi mexanik ta’sirni kuchaytirishi mumkin-
ligini, biroq chigit shikastlanishi va erkin tola hosil bo'lishi kabi
garama-garshi omillarni ham hisobga olish zarurligini ko‘rsatdi.

5. Erkinlik darajasi oshirilgan kolosnikli panjara qo‘shimcha
silkitish imkonini bersa-da, dastlabki ma’lumotlarda chigindida
paxta bo'laklarining ko‘payishi gqayd etilgan. Shuning uchun
harakatlanuvchi kolosniklarning kinematik parametrlarini alohida
optimallashtirish talab etiladi.

6. Turli diametrli kolosniklardan tashkil topgan panjara kon-
struksiyasi istigbolli texnik yechim sifatida ajratildi, chunki u ishchi
zonadagi material harakatini boshgarish imkonini beradi. Birog
uning afzalligi fagat nazariy-konstruktiv darajada golmasligi uchun
nazorat va tajriba sinovlari bilan migdoriy asoslanishi kerak.

7. Kelgusidagi tadqgiqotlarda tozalash samaradorligi bilan bir
gatorda chigindi tarkibidagi paxta bo‘laklari, erkin tola yo‘qotilishi,
chigit shikastlanishi va energiya sarfi birgalikda baholanishi zarur.
Ana shundagina kolosnikli panjaraning optimal konstruksiyasi
ilmiy jihatdan ishonchli aniglanishi mumkin.
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Annotatsiya. Maqolada paxta xomashyosini yirik va mayda iflosliklardan tozalash samaradorligiga ta’sir etuvchi
konstruktiv va texnologik omillar qiyosiy tahlil qgilingan. Arrali va qoziqli barabanlar tezligi, kolosniklararo masofa, ishchi
organlar geometriyasi hamda mexanik tasirlarning tozalash sifati va chigit shikastlanishiga ta’siri umumlashtirilgan. Optimal
ish rejimi tozalagich konstruksiyasi, paxta xususiyatlari va texnologik sharoitlarga bog ‘ligligi aniglangan. Natijada ishchi
organlar konstruksiyasi va harakat rejimini o ‘zaro muvofiqlashtirish muhim ilmiy-texnologik yo ‘nalish sifatida belgilangan.

Kalit so‘zlar: paxta xomashyosi, yirik va mayda iflosliklar, arrali baraban, qoziqli baraban, kolosnikli panjara, chizigli
tezlik, chigit shikastlanishi, tozalash samaradorligi.

AnHomayus. B cmamee npogedén cpasHumenvHulil aHanu3 KOHCMPYKMUGHbIX U MEXHON02UUECKUX (DaKkmopos, enusioujux
Ha apexmusHOCMb OUUCMKU XIONKOB020 Cblpbsi OM KPYNHbIX U Menkux hpumecel. O606ujeHO 6nUsHUE CKOPOCMU NUTbHBLX
U KONKO8bIX 6apabanos, paccmosHus mexcdy KONOCHUKAMU, 2e0MEMpUU pabouux op2aHos u mexamuueckux eosdelicmauti Ha
Kauecmeo ouuCmKU U nospexcoeHue CeMsaH. YCmMAaHo8AeHO, Umo ONMUMANbHbLIU pexcum pabomsl 3asucum om KOHCMpYKUuu
ouucmumens, colicme XJ10NK08020 Cblpbsl U MEXHON02UYEeCKUX YCI08Ull. B kauecmae 8axcHo20 HayuHO-mexHON02UUECK020 Ha-
npaenenus onpedeneHa onmuMU3ayUs 83aumooelicmeust KOHCMpPYKYuu pabouux 0p2anos U PeHcUMO8 UX OBUHCEHUS.

Knrwoueswte cnoea: xnonkosoe Cobipb€, KpynHvle U MeIKUe Npumect, NuibHblli 6apabaH, KoaKosblli 6apabaH, KoN0CHUKO8As
peuwemxa, TUHelHas CKOpoCMmp, N0BpexcOeHUe CeMAH, I(hhekmueHocmb OUUCMKU.

Abstract. The article presents a comparative analysis of structural and technological factors affecting the efficiency of
removing coarse and fine impurities from raw cotton. The effects of saw and peg drum speeds, grid-bar spacing, working-
element geometry and mechanical impacts on cleaning quality and seed damage are summarized. The optimal operating
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mode is found to depend on the cleaner design, raw cotton properties and technological conditions. Optimizing the interaction
between working-element design and operating modes is identified as a key scientific and technological direction.
Keywords: raw cotton, coarse and fine impurities, saw drum, peg drum, grid bars, linear speed, seed damage, cleaning

efficiency.

KIRISH

Paxta xomashyosidan tolani mexanik usulda ajratib olish
texnologiyasi rivojlanishi bilan xomashyoni jinlashdan oldin
tayyorlash va undan iflosliklarni ajratish jarayonlarining ahamiyati
ortib bordi. Dastlab xomashyoni jin uskunasiga go‘lda uzatish
amaliyoti mavjud bo‘lgan bo‘lsa, keyinchalik uzatish va tozalash
jarayonlarini mexanizatsiyalashga mo‘ljallangan uskunalar
yaratildi. Tozalagichlarning texnologik ogimda yakka holda
joylashtirilishi oraliq transport vositalaridan foydalanishni talab
gilgan va mavjud ma’lumotlarda qayta ishlash xarajatlarining
20-25 foizigacha gismi oraliq transport bilan bog‘lanishi gayd
etilgan [1].

Shu sababli tozalash jarayonini transport operatsiyalari bilan
uyg‘unlashtirish, ishchi organlar konstruksiyasini takomillashtirish
va tozalash samaradorligini oshirish bo'yicha ko‘plab nazariy
hamda amaliy tadgiqotlar olib borilgan. Birog ushbu tadgigotlarda
tavsiya etilgan ish rejimlari bir-biridan farq qiladi: arrali barabanlar
uchun 5-7 m/s, 7 m/s, 8,8 m/s, 9 m/s va 11 m/s kabi giymatlar
uchraydi. Bu farglarni faqat tezlikning o‘zi bilan izohlash yetarli
emas; tozalagich konstruksiyasi, baraban diametri, kolosnik shakli
va oraligi, paxta xomashyosining tuzilishi, namligi hamda ifloslik
tarkibi kabi omillarni birgalikda ko‘rib chigish zarur.

Mavjud ishlarda alohida parametrlar bo‘yicha muhim
natijalar olingan bo‘lsa-da, ularning o‘zaro tagqoslanishi va
umumlashtirilishi yetarli darajada tizimlashtiriimagan. Aynigsa,
yuqori tozalash samaradorligi bilan chigit shikastlanishi va
chigindiga paxta bo‘laklarining tushishi o‘rtasidagi muvozanat
masalasi muhim hisoblanadi.

Tadqiqotning magsadi — paxta xomashyosini yirik va mayda
iflosliklardan tozalash samaradorligiga ta’sir giluvchi konstruktiv
va texnologik omillarni mavjud ilmiy tadqiqotlar asosida
tizimlashtirish, o'zaro tagqoslash va umumlashtirish hamda turli
tadqgiqotlarda olingan parametrlarning farglanish sabablarini
aniglashdan iborat.

Magsadga erishish uchun quyidagi vazifalar belgilandi:
1) paxta tozalagichlarining asosiy konstruktiv elementlarini
guruhlash; 2) arrali va qozigli barabanlarning tavsiya etilgan
tezliklarini taqqoslash; 3) kolosniklararo va ishchi organlararo
masofalarning tozalash jarayoniga ta’sirini umumlashtirish; 4)
urilish kuchi va chigit shikastlanishi o‘rtasidagi bog'liglikni tahlil
qilish; 5) mavjud konstruksiyalarning afzallik va cheklovlarini
aniglash; 6) keyingi tadgiqotlar uchun ustuvor yo‘nalishlarni
belgilash.

Maqolaning ilmiy yangiligi alohida tajriba natijasini olishda
emas, balki manbalarda tarqog holda keltirilgan konstruktiv
va texnologik ko‘rsatkichlarni yagona giyosiy tizimga keltirish,
tezliklar va masofalarning turlicha tavsiya etilishining ehtimoliy
sabablarini izohlash hamda samaradorlik—chigit shikastlanishi—
chiqindi tarkibi o‘rtasidagi muvozanatni umumlashtirishdan iborat.

Budin E.F. tadgiqotlarida yirik iflosliklarni tozalash jarayonida
arrali barabanlarning diametri 80-700 mm va chiziqli tezligi 5-11
m/s diapazonlarda o‘rganilgan. Nazariy va amaliy natijalarga
ko‘ra, baraban diametrining ortishi bilan ayrim sharoitlarda
kolosnikka urilish kuchi kamayishi, tezlikning 5 dan 9 m/s gacha
oshishi bilan tozalash samaradorligi ortishi, undan yuqorida esa
o‘zgarishning sezilarli bo‘lmasligi gayd etilgan. Chigitning mexanik
shikastlanishini kamaytirish nuqgtayi nazaridan 7 m/s dan yuqori
bo‘Imagan tezlik tavsiya gilingan [2].

Mazkur tadgigotlarda arrali baraban va kolosnik orasidagi
masofa 16—18 mm, ayrim ishchi geometriyalarda arra girrasi
og‘ish burchagi 45-46° atrofida bo'lishi tavsiya etilgan. Bu

natijalar tezlikning o‘zi emas, balki ishchi organlar geometriyasi
ham tozalash jarayonining sifat ko‘rsatkichlarini belgilashini
ko‘rsatadi [2].

Yu.S. Sosnovskiy ishlarida uzun tolali paxta xomashyosini
arrali tozalash jarayonida erkin tolalar hosil bo'lishi va urilish
jarayonining mexanik jihatlari tahlil gilingan. O‘rta tolali paxta
xomashyosi uchun 127,8 gramm-kuch, uzun tolali paxta
xomashyosi uchun 176,5 gramm-kuch darajasidagi kuchlar gayd
etilgan. OXP turidagi tozalagichlarda arrali silindr tezligini 5 m/s
dan oshirmaslik, ayrim tozalagichlarda esa 5-7 m/s oralig‘idan
foydalanish tavsiya etilgan. Shuningdek, diametri 15 mm bo‘lgan
aylana kolosniklar va 30 mm oralig‘idagi joylashuv samarali deb
baholangan [2].

Mayda iflosliklarni ajratishda qozigli-parrakli barabanlar
bo'yicha tadgiqotlarda tezlik 5-11 m/s oralig‘ida oshirilganda
tozalash samaradorligi ortishi, 9 m/s dan yuqorida esa chigit
shikastlanishi kuchayishi qayd etilgan. Shu sababli 9 m/s
atrofidagi rejim tavsiya gilingan; bu giymat 420 min~* aylanish
chastotasiga mosligi ko‘rsatilgan [2]. Boshqa konstruktiv
yechimlarda UPX-1,5 tozalagichi uchun qoziqli baraban tezligi
11 m/s, havo tezligi 12 m/s va baraban bilan to'rli yuza orasidagi
masofa 15-18 mm tavsiya etilgan [2].

A. Usmanov tadqiqgotlarida chanoqli paxta xomashyosini
dastlab quritish va keyinchalik UPX-1,5 tozalagichida tozalash
samarasi o'rganilgan. Qozigli barabanni havo bilan puflash bilan
birgalikda qo‘llash mayda iflosliklardan tozalash samarasini
1,3 marta oshirishi gayd etilgan [2]. Ushbu natija mexanik
va aerodinamik ta’sirlarni uyg‘unlashtirish istigbolli ekanligini
ko‘rsatadi.

R.Z. Burnashev tadgiqotlarida paxta xomashyosining
texnologik ko‘rsatkichlari tozalash jarayoniga ta’siri o‘rganilib,
xomashyo tuzilmasi m tushunchasi kiritilgan. Chigitli gismlar
soni bilan ifodalanuvchi ushbu ko‘rsatkichni kamaytirish tozalash
samaradorligini oshirish imkonini berishi ko‘rsatilgan [2]. Bu
holat xomashyoning boshlang‘ich holatini hisobga olmasdan
fagat mashina parametrlarini optimallashtirish yetarli emasligini
ko‘rsatadi.

B.N. Yakubov ishlarida iflos aralashmalar tarkibiga paxta
bo‘laklarining tushib qolish sabablari va jarayonni boshqgarish
imkoniyatlari tahlil gilingan. Arrali tishlar soni, tishning tolaga
botish tezligi, jipslashtiruvchi cho‘tka garshiligi, cho'tka va
kolosniklarning o‘zaro joylashuvi kabi omillarni boshqarish orgali
paxta bo‘laklarining chigindiga tushishini kamaytirish mumkinligi
ko‘rsatilgan. Birinchi kolosnikni jipslashtiruvchi cho‘tkadan 40 mm
keyin joylashtirish va qo‘shimcha jipslashtiruvchi valik tezligini 7,4
m/s atrofida gabul qgilish tavsiya etilgan [2].

M. Agzamov va A.E. Lugachev ishlarida jipslashtiruvchi cho‘tka
oldidan qoziqli taroq va qo‘zg‘almas qoziqli taroglarni qo‘llashning
tozalash sifatiga ta’siri ko'rib chigilgan [2]. Mazkur yechimlarning
umumiy jihati — paxta xomashyosini arrali barabanga ishonchli
ilashtirish va ishchi organlar bilan o‘zaro ta’sirni boshgarish orgali
chigindiga paxta bo‘laklarining tushishini kamaytirishdir.

R.X. Rosulov tomonidan taklif gilingan kolosnikli panjarada
arrali baraban bilan kolosniklar orasidagi masofa birinchi va
uchinchi kolosniklarda 16 mm dan 12 mm gacha o‘zgaruvchi
konstruktiv yechim sifatida berilgan [2]. Bu yechim kolosniklararo
masofani butun ish zonasida bir xil emas, balki texnologik zona
bo‘yicha o‘zgaruvchan qilib tanlash imkoniyatini ko‘rsatadi.

T.D. Zabramniy ishlarida paxta xomashyosi ogimini tashish
tizimining notekis ishlashi va uni avtomatik boshqarish masalalari
ko‘rib chigilgan; manbada ushbu konstruksiyaning murakkabligi
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sabab ishlab chigarishda keng qo'llanilmagani gayd etilgan [3]. Bu
natija texnologik samaradorlik bilan bir gatorda konstruksiyaning
soddaligi, ishonchliligi va ekspluatatsion yarogliligi ham hisobga
olinishi zarurligini ko‘rsatadi.

MATERIALLAR VA USLUBLAR

Mazkur ish eksperimental sinovlarning yangi seriyasiga emas,
mavjud iimiy tadgigotlarni giyosiy-analitik usulda umumlashtirishga
asoslangan. Tahlil obyekti sifatida paxta xomashyosini yirik va
mayda iflosliklardan tozalashda qollaniladigan arrali va qoziqli
ishchi organlar, kolosnikli panjaralar, jipslashtiruvchi qurilmalar
hamda ularning texnologik rejimlari gabul qilindi.

Tahlil uch bosgichda olib borildi. Birinchi bosgichda manbalarda
uchraydigan parametrlar — baraban tezligi, diametri, kolosniklararo
masofa, ishchi organlararo masofa, havo tezligi va urilish kuchi —
ajratib olindi. Ikkinchi bosqichda ularning tozalash samaradorligi,
chigindiga paxta bo‘laklarining tushishi va chigit shikastlanishiga
ta’siri giyoslandi. Uchinchi bosgichda bir-biridan farq qiluvchi
natijalar konstruktiv va texnologik sharoitlar bilan bog‘lab
umumlashtirildi.

Urilish jarayonini tavsiflashda umumiy mexanik bog‘lanish
sifatida F=Ap/At ifodasidan foydalanish mumkin, bunda F —
o‘rtacha urilish kuchi, Ap — impulsning o‘zgarishi, At — urilish
davomiyligi. Baraban chizigli tezligi esa v=rDn/60 ifoda bilan
baholanadi, bunda D — baraban diametri, n — aylanish chastotasi.
Ushbu formulalar manbalarda keltirilgan aniq tajriba natijalarini
gayta hisoblash uchun emas, parametrlar o‘rtasidagi fizik
bog‘lanishni izohlash uchun keltirildi.

Manbalarda tajriba sharoitlari barcha hollarda bir xil
ko'rsatilmaganligi sababli turli tadgiqotlardan olingan tezlik yoki
masofa giymatlarini yagona universal optimal giymat sifatida talqin
qgilish mumkin emas. Shu bois natijalar diapazon va konstruktiv
shartlar bilan birga tanhlil gilindi.

NATIJALAR VA MUNOZARA

Tadgiqotlar tagqoslanganda arrali baraban tezligi bo‘yicha
5-7 m/s diapazonining asosiy afzalligi chigit shikastlanishini
cheklash va chigindiga paxta bo'laklari tushishini kamaytirish
bilan bog‘lanadi. 5 dan 9 m/s gacha tezlik oshirilganda tozalash
samaradorligining ortishi gqayd etilgan, biroq 9 m/s dan yuqori
giymatlarda go‘shimcha samaradorlik cheklangan yoki chigit
shikastlanishi ortgan. Demak, yuqori tezlik har doim yuqori
texnologik natija bermaydi.

Qoziqli barabanlarda esa 9 m/s atrofidagi tezlik chigit
shikastlanishi va tozalash samaradorligi o‘rtasidagi magbul nisbat
sifatida gayd etilgan. Birog UPX-1,5 uchun 11 m/s giymatining
tavsiya etilishi konstruksiyaning boshqga ishchi va aerodinamik

sharoitlari bilan bog‘liq. Shunday qilib, tezliklarni bevosita
taqgoslashdan oldin baraban turi, torli yuza, havo ogimi va
xomashyo holatini hisobga olish kerak.

Jadvaldan ko‘rinadiki, turli tadgiqotlarda tavsiya etilgan
parametrlar bir-biridan farq giladi. Bu fargni garama-qarshi
ilmiy natija sifatida emas, balki turli konstruktiv va texnologik
sharoitlarning natijasi sifatida baholash magsadga muvofiq.

Kolosniklararo masofa bo‘yicha 30, 40 va 60 mm kabi
giymatlarning uchrashi alohida izohni talab qiladi. 30 mm giymat
aylana kolosniklar uchun, 40 mm amaldagi ayrim yirik ifloslik
tozalagichlari uchun, 60 mm esa muayyan tahliliy tadqiqotda
tavsiya sifatida keltirilgan. Demak, bu giymatlarni bir xil
konstruksiya uchun bevosita solishtirish ilmiy jihatdan to‘g‘riemas.

Urilish kuchining 0,39 N dan 0,72 N gacha oshishi arrali
baraban tezligining 5 dan 9 m/s gacha ortishi bilan bog‘langan.
Bu natija tezlik ortishi bilan mexanik ta’sir kuchayishini ko‘rsatadi.
Birog urilish kuchining aniq giymatini baholashda baraban
diametri, xomashyo massasi va dinamik bikrligi, kolosnik
geometriyasi hamda urilish davomiyligi kabi omillarni ko‘rsatish
zarur. Original materialda bu ragam uchun barcha tajriba
sharoitlari to‘liq berilmaganligi sababli u universal me’yor sifatida
gabul gilinmasligi kerak.

Paxta bo‘laklarining chigindiga tushishi va chigit shikastlanishi
ko‘p martalik tozalashda ortishi aniglangan. Aynigsa, oxirgi
tozalagichlarda xomashyoning taxminan 20 foizgacha qismi
gayta aylanishi mumkinligi qayd etilgan. Bu holat tozalash
samaradorligini oshirish bilan birga mexanik shikastlanish xavfini
ham kuchaytirishi mumkin. Shu sababli gaytargich, jipslashtiruvchi
qurilma va ishchi organlararo masofani optimallashtirish muhim.

Yangi kolosnikli panjara yechimida masofaning 16 mm dan
12 mm gacha o‘zgarib borishi texnologik zonalar bo‘yicha
ishchi sharoitni differensial boshqgarish g‘oyasini ilgari suradi.
Ushbu yondashuv kelgusida o‘zgaruvchan geometriyali
kolosnikli panjaralarni matematik modellashtirish va tajribaviy
optimallashtirish uchun asos bo'lishi mumkin.

Tahlilning umumiy natijasi shundan iboratki, tozalash
samaradorligini bitta parametr — masalan, baraban tezligini
oshirish — hisobiga maksimal darajada oshirish magsadga muvofig
emas. Eng maqbul rejim konstruksiya, tezlik, kolosniklararo
masofa, xomashyo tuzilmasi, namlik va ifloslik tarkibining
birgalikdagi ta’sirini hisobga olgan holda aniglanishi kerak.

Tadgiqotlar o'rtasidagi tezlik farglarining asosiy sababi sifatida
ishchi organlarning turlicha mexanik ta’sir mexanizmini ko‘rsatish
mumkin. Arrali baraban xomashyoni tishlar yordamida ilashtirib,
kolosniklar bilan o‘zaro ta’sirga kiritadi; qozigli baraban esa urilish

1-jadval
Paxta xomashyosini tozalash bo‘yicha asosiy tadqiqot natijalarining giyosiy umumlashtirilishi
Tadqiqot yo‘nalishi Ishchi organ Asosiy Tavmya/gayd etilgan Asosiy ta’sir
parametr qiymat
Budin EF. [2] Arrali baraban Stz e 5-9 m/s; chigitni asrash | Tozalash ortadi, yuqori tezlikda shikastlanish
uchun <7 m/s xavfi
. Arrali . . e
Budin E.F. [2] baraban_kolosnik Masofa 16-18 mm Tozalash va ushlash jarayoniga ta’sir giladi
Yu.S. Sosnovskiy [2] Arrali silindr Tezlik 5-7 m/s; OXP uchun <5 m/s | Erkin tola va chigit shikastlanishini cheklash
Yu.S. Sosnovskiy [2] Kolosnik Diametr/oraliq 915 mm; 30 mm Tozalash jarayoni uchun samarali variant
Qorlibpriel i Qozigli baraban Chiziqli tezlik ~9 m/s Samaradorlik va shikastlanish muvozanati
baraban [2]
A. Usmanov [2] UPX-1,5 Bari‘:;ﬁ‘g }i‘avo 11 m/s/ 12 m/s Mayda iflosliklarni ajratish oshadi
A. Usmanov [2] UPX-1,5 Barabanftf) r 15-18 mm Tozalash samaradorligiga ta’sir qgiladi
masofasi
B.N. Yakubov [2] J 1ps1asht}ruV0h1 Tezlik 7 4 m/s Paxta bo‘lagining chl‘qmdlga tushishini
valik kamaytirish
R.X. Rosulov [2] Kolosnikli panjara Masofa 16 mm — 12 mm Zona bo‘yicha o‘zgaruvchan tozalash sharoiti
. e e . Kolosniklar 60 mm tavsiya; amalda 40 . e . o
Tahlil natijasi Kolosnikli panjara oraligti mm holati gayd etilgan Kolosnik oralig‘i konstruksiyaga bog‘liq
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va siljitish ta’sirlarini kuchaytiradi. Shu sababli bir xil chizigli tezlik
turli konstruksiyalarda bir xil texnologik natija bermaydi.

Ikkinchi muhim omil — paxta xomashyosining boshlang‘ich
holati. Xomashyo tuzilmasi, namligi, iflosliklarning turi va migdori,
tola uzunligi hamda chigitning mexanik xususiyatlari o‘zgarishi
bilan optimal rejim ham o'zgaradi. Masalan, uzun tolali xomashyo
uchun pastroq tezliklarni tanlash tavsiya etilishi erkin tolalar hosil
bo'lishini va shikastlanish xavfini cheklash bilan izohlanadi.

Uchinchi omil — tozalashning ko‘p bosgichli xususiyati. Birinchi
bosgichda yirik iflosliklarni ajratish uchun go‘llaniladigan mexanik
ta’sir bilan keyingi bosgichdagi mayda iflosliklarni ajratish sharoiti
bir xil emas. Shu sababli yagona universal ish rejimi o‘rniga har
bir tozalash zonasiga mos konstruktiv va kinematik parametrlar
majmuasini tanlash magsadga muvofiq.

Adabiyotlar tahlili shuni ko‘rsatadiki, mavjud ishlarda alohida
parametrlar chuqur o‘rganilgan bo‘lsa-da, parametrlarning
birgalikdagi optimalligi bo‘yicha yagona mezon yetarli
darajada shakllanmagan. Kelgusidagi tadgiqotlarda tozalash
samaradorligi bilan bir gatorda chigindidagi paxta ulushi va
chigit shikastlanishini bir vagtning o‘zida minimallashtiruvchi ko‘p
mezonli optimallashtirish yondashuvini go‘llash ilmiy jihatdan
istigbolli hisoblanadi.

XULOSA

1. Paxta xomashyosini yirik va mayda iflosliklardan tozalash
samaradorligi ishchi organlarning konstruksiyasi va harakat
rejimining o‘zaro mosligiga bevosita bog‘liq. Shu sababli
texnologik zonalar bo'yicha alohida parametrlarni tanlash yagona
universal rejimdan ko‘ra magsadga muvofiq.

2. Arrali barabanlarda tezlikning 5 dan 9 m/s gacha oshishi
ayrim tadqiqotlarda tozalash samaradorligini oshirgan, biroq 7
m/s dan yuqori rejimlarda chigit shikastlanishi xavfi ortishi gayd
etilgan. Demak, yuqori tezlik samaradorlikning avtomatik ravishda
ortishini anglatmaydi.

3. Qozigli barabanlar uchun 9 m/s atrofidagi tezlik samaradorlik
va chigit shikastlanishi o‘rtasidagi magbul rejim sifatida, ayrim
UPX-1,5 konstruksiyalarida esa 11 m/s gacha bo‘lgan tezlik havo
ogimi bilan birgalikda tavsiya etilgan. Bu giymatlar konstruksiya
va texnologik sharoitga bog'liq.

4. Kolosniklararo masofa bo‘yicha 16-18 mm, 30 mm, 40
mm va 60 mm kabi giymatlarning mavjudligi parametrning
konstruksiya va vazifaga bog'ligligini ko‘rsatadi. Shuning uchun
ushbu giymatlarni universal me’yor sifatida emas, tegishli
konstruktiv sharoitdagi tavsiya sifatida talqgin gilish kerak.

5. Chigit shikastlanishini kamaytirish uchun baraban tezligi
bilan bir gqatorda xomashyoning gayta aylanishi, qopqoq
bilan baraban orasidagi masofa, kolosnik geometriyasi va
jipslashtiruvchi qurilmalar joylashuvini optimallashtirish zarur.

6. Tahlil gilingan ishlarda asosiy ilmiy yo‘nalishlar — arrali
va qoziqli barabanlar tezligini optimallashtirish, kolosnik
geometriyasini takomillashtirish, xomashyoni ishchi organga
ishonchli ilashtirish va gayta aylanishni kamaytirishdan iborat.

7. Kelgusida paxta turi, namlik, ifloslik tarkibi, xomashyo
tuzilmasi, baraban diametri, kolosnik shakli va ishchi organlar
tezligini yagona tajriba-matematik modelda birgalikda hisobga
oluvchi ko‘p mezonli optimallashtirish tadgigotlarini olib borish
maqgsadga muvofiq.
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Annomauusa. B cmamoee npedcmagienst pesynsmamsl Ucciedo8aHus enusHus npednocegHoli obpabomku cemsaq Suaeda
salsa ynempacuonemosvim (YD) usnyuenuem Ha nabopamopHyro 8CX0HCeCMb, IHep2Ul0 NPOPACMAHUsl, CPOKU NOSGNIEHUs
8cx0008, pocm U 2ycmomy pdacmeHull 8 noieevix yciosusx. Mccnedoganus npogodunuce 6 déa smana. Ha nepeom amane
OYEHUBANU BIUAHUE YTbMPAPUONEMO06020 06IyHEeHUS HA NAGOPAMOPHYIO BCXOHCECMb CEMSH NPU PASIUUHBIX PEHCUMAX 00-
pabomku. Ha emopom amane obpabomantvie cemena 8biceéanu 8 OMKpPulMblll 2pyHm ONsl OYEHKU UX pocma u pasgumusl.
Yemanosneno, umo npednocesnas obpabomka ynbmpaguonemosvim usnydueHuem nosviiaem aadopamopHyio 8CX0HCECb
do 100 %, yckopsiem nosienenue hpopocmkos, Cokpaujaem cpoku nosieleHus noieswvix 6cxX0008 Ha 8-9 cymok, cnocobcmayem
ysenuuexuio cpedueti 6bicomolt pacmeruti 9o 40-55 cm u nosviiuaem zycmomy nocesos do 90-96 pacmenuii na 1 m% ITonyuen-
Hble pe3ynbmamsl cudemenbCcmayiom o NepcnekmMUBHOCHU UCNONb308AHUSL YIbMPApUONEMO8020 U3NYyUEHUs. KAK IKono2uUe-
cKu 6e30nacHo20 Memooda nosbleHUs NOCe8HbIX Kauecme cemsn Suaeda salsa npu éblpawudaHuu pacmeHuti Ha 3aconeHHbIX

nousax.
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Knrwouessie cnoea: Suaeda salsa, yrempaguonemosoe usnyuenue, npednocesHas o00pabomka cemsH, 1abopamopHas 8cxo-
JHceCmy, IHep2usl NPOPAcmanusl, pocm pacmenutl, 2anogumei.

Annotatsiya. Maqolada Suaeda salsa urug‘larini ekishdan oldin ultrabinafsha (UB) nurlari bilan ishlov berishning
laboratoriya unuvchanligi, unib chiqish energiyasi, unib chigish muddatlari, dala sharoitida o ‘simliklarning o ‘sishi va
qalinligiga ta’sirini o ‘rganish natijalari keltirilgan. Tadqiqotlar ikki bosqichda olib borildi. Birinchi bosqichda turli ishlov
berish rejimlarida urug‘larning laboratoriya unuvchanligiga ultrabinafsha nurlanishning ta’siri baholandi. Ikkinchi
bosqichda ishlov berilgan urug ‘lar ularning o ‘sishi va rivojlanishini baholash uchun ochiq maydonga ekildi. Ekish oldidan
ultrabinafsha nurlari bilan ishlov berish laboratoriya unuvchanligini 100% gacha oshirishi, maysalarning paydo bo ‘lishini
tezlashtirishi, dala maysalarining paydo bo ‘lish muddatini 8-9 kunga qisqartirishi, o ‘simliklarning o ‘rtacha bo ‘yini 40-
55 sm gacha va ekin qalinligini 1 m2 da 90-96 tagacha oshirishi aniglangan. Olingan natijalar sho ‘rlangan tuproqlarda
o ‘simliklarni yetishtirishda Suaeda salsa urug ‘larining ekish sifatini oshirishning ekologik xavfsiz usuli sifatida ultrabinafsha
nurlanishdan foydalanish istigbolli ekanligini ko ‘rsatadi.

Kalit so ‘zlar: Suaeda salsa, ultrabinafsha nurlanish, urug ‘larni ekishdan oldin ishlov berish, laboratoriya unuvchanligi,
unib chiqish energiyasi, dala tadqiqotlari.

Abstract. This study presents the results of investigating the effects of pre-sowing ultraviolet (UV) irradiation of Suaeda
salsa seeds on laboratory germination, germination energy, seedling emergence time, plant growth, and stand density under
field conditions. The research was conducted in two stages. In the first stage, the effects of different UV irradiation treatments
on laboratory germination and germination energy were evaluated. In the second stage, the treated seeds were sown in open-
field conditions to assess plant growth, development, and stand establishment.

The results demonstrated that pre-sowing UV treatment increased laboratory germination to 100%, accelerated seed
germination, reduced field seedling emergence time by 8-9 days, increased the average plant height to 40-55 cm, and
improved stand density to 90-96 plants m” These findings indicate that pre-sowing ultraviolet irradiation is an effective and
environmentally friendly method for improving the sowing quality of Suaeda salsa seeds and enhancing plant productivity
under saline soil conditions.

Key words: Suaeda salsa; ultraviolet (UV) irradiation; pre-sowing seed treatment; laboratory germination; germination

energy, plant growth; halophytes.

BBEOEHUE

BoccraHoBneHve gerpagvpoBaHHbIX U 3aCOMNEHHbIX 3eMenb
ABNAETCA OQHOW U3 aKTyanbHbIX 3a4a4 COBPEMEHHOTO JIECHOIO
X03AaWcTBa 1 akonormu [1, 2].

[ns pelweHus gaHHOM NpobnemMbl LWMPOKO UCMONb3YKTCA ra-
noduTHbIE pacTeHns, obnagatoLime BbICOKOW YCTONYNBOCTHIO K
3acorneHuio noys [5]. OgHMM 13 Hanbonee NepcnekTMBHbLIX Npes-
CcTaBuTenen AaHHoM rpynnbl aBnsieTcs Suaeda salsa, ycnewHo
npuMeHsiemas AN 3akpenneHns 3acOrneHHbIX TEpPUTOpPUN,
BOCCTaHOBIIEHNSA HapyLUEHHbIX 3KOCUCTEM U BUONOrMyYeckon
pekynsTuBauum semens [3,5-8].

OpfHVM 13 COBPEMEHHBIX METOA0B MOBLILLIEHNS Ka4ecTBa Mno-
CEBHOr0O MaTepuana siBnseTcs npegnoceBHas 0bpaboTka cemsH
hmanyeckummn akTopamm, B YaCTHOCTW ynbTpaduoneToBbIM
nanyyeHunem [1,2]. YcTaHOBMNEHO, YTO BO3AEVCTBUE HUSKMX 403
yNbTPacMoNETOBOrO U3My4eHNst aKTUBU3NPYET (hepMEHTaTVBHbIE
npoLecchbl, ycunvBaeT 0OMeH BeLLecTB, YCKOPSIET NpopacTaHue
CEMsIH 1 MOBbILLAET XN3HECNOCOOHOCTL NpopocTkoB [1,2]. OgHa-
KO BNMsiHVE ynbTpadnoneToBoro n3ny4yeHns Ha cemeHa Suaeda
salsa nsyyeHo HegocTaTouHO [3,4], UTO OMpedensieT akTyanb-
HOCTb HaCTOSILLEro UCCreoBaHus.

Llenbto paboTbl ABNsiNack oLeHKa BNMSIHUS NPeanoceBHOM 06-
paboTku cemsiH Suaeda salsa ynsTpacroneToBbIM U3Ny4YeHnem
Ha NabopaTopHY BCXOXECTb, SHEPTMI0 MPOPaCTaHUs, CPOKU
MOSIBNEHNS BCXOA0B 1 Pa3BUTWE PACTEHMI B MOMNEBbLIX YCIOBUSIX.

MATEPUAIbI U METOObI
WccnepnoBaHusa BeinonHeHbl B 2026 rogy B nabopaTtopum 3a-

LUMTbI NIECHBIX pacTeHuii OT bonesHen n BpeamTenen Kapakan-
MaKCKOW Hay4YHO-OMbITHON CTaHLMK.

CemeHa Suaeda salsa nogeepranv npegnoceBHo 06paboTke
ynbTpadMoneToBon namnon MowHocTbto 120 BT. ObnyyeHne
nposoaunu npu pacctostHum 10, 20 n 30 cM OT UCTOYHMKA CBETA
C NPOAOIMKUTENBHOCTLIO Bo3aencTeus 11, 22 n 33 cekyHabl co-
OTBETCTBEHHO. KOHTPONbHbIN BapnaHT COCTaBnsanv cemeHa 6e3
obpaboTku.

[ns onpeneneHns nabopaTopHOM BCXOXECTU CemMeHa npo-
pawmBany B Yawkax [1eTpu Ha yBRaxXHEHHON hUnbTPOBaribHON
Oymare. Y4Y&T npopocLlumx CeMsIH NPOBOAUIM Ha 3-u, 5-e n 7-e
CYTKW. JHEepruio npopactaHvis 1 nabopaTopHYK BCXOXECTb
onpepensanu no obuwenpuHaTon metoauke [1, 3].

Mocne 3aBeplieHns nabopatopHoro atana obpaboTaHHble
N KOHTPOMbHble ceMeHa ObiNMM OOHOBPEMEHHO BbICESIHBI B OT-
KpbITBIN FPYHT. B Te4eHne BeretaLmoHHOro nepmoaa yumTbiBanm
CPOKY NOSIBNEHNS BCXOL,0B, CPEAHIOI0 BbICOTY PACTEHUI U TYCTOTY
nocesoB Ha nrowaan 1 m2.

PE3YIbTATbI U OBCYXOEHUE

Pesynbrathl NabopaTopHbIX UccneaoBaHWi nokasanu no-
NOXUTENbHOE BMUSHUE ynbTpaduroneToBoro obnyyYeHns Ha
npopacrtaHue cemsH Suaeda salsa.

Bo Bcex BapuaHTax ¢ ynbrpadmoneToBoi obpaboTkon na-
6opatopHas BexoxecTb gocturna 100 %, Torga kak B KOHTpore
oHa cocTaBuna 89 %. Hanbonee vHTEHCMBHOE NpopacTaHue
Habnoganock npu obpabotke Ha paccTtosHum 10 cM, rae yxe
Ha TpeTbu cyTkn npopocio 80 % cemsH.

Tabnuua 1

BnusiHne ynbrpadmoneToBoi 06paboTku Ha nabopaTopHyro BCXOXecTb ceMsiH Suaeda salsa

Bapuant Paccrosinue, cm | Bpems, ¢ KoanuectBo cemsin 3 cyTkn S cyTkn 7 cyTKH Bcexoxects, %
Y ®-06pabdoTka 10 11 100 80 94 100 100
Y ®-06pabdoTka 20 22 50 45 48 50 100
Y®-06padoTka 30 33 25 23 24 25 100
KonTpons = = 100 63 85 &9 89
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MoneBble nccneposaHus. MNonyyeHHble B naboparopum
pesynetaTbl NOATBEPAUNUCH NPU BbIpaLLMBaHWN pacTeHUn B
OTKPbLITOM FpyHTE.

Tabnuya 2

Bnusinne ynbrpacduonetroBon o6paboTtku cemsaH Suaeda
salsa Ha pocT pacTeHur (aaTa noceBa 25.04.2026)

Jara Cpennss P .
acTeHHi
BapuanTt onbiTa | mosIBIeHHS BBICOTA, ,
Ha lMm
BCX0/10B cM
VO (yuacrok 1) 12.05.2026 55 96
YO (ygactok 2) 13.05.2026 40 90
KoHtpois 21.05.2026 20 60

MepBble Bcxoabl Ha ONbITHbLIX yyacTkax nosiunucb 12—13
Masi, Torga Kak Ha KOHTPOMbHOM y4vacTke — Tonbko 21 mas.
CneposarternbHo, npegnocesHas obpaboTtka ynstpadroneToBbiM
U3ry4YeHnem no3sosnmna cCokpaTuTb NEPUOA NOSBIIEHNS BCXOAOB
Ha 8-9 cyToKk.

CpefHsasa BbicoTa pacTeHuii Ha obpaboTaHHbIX yvacTkax
coctasuna 40-55 cm, yto B 2-2,7 pasa npeBbILLano nokasa-
Tenb KOHTpons. MnoTHOCTL pacTeHwin yeennyunace o 90-96
3K3eMNnApoB Ha 1 M2, TOrAa Kak B KOHTPOMbHOM BapuaHTe oHa
coctasuna 60 aksemnnspos Ha 1 M2

MonyyeHHble pesynbTaThl CBUAETENBCTBYIOT O CTUMYNUPYIO-
LeM BO3AENCTBUM YNETPaAdMONETOBOMO M3NyyYeHnst Ha usno-
norMyeckme NpoLecchl, NPOUCXoAsLIME B ceMeHax Suaeda salsa.
MNpennocesHast 0bpaboTka akTMBM3NPYET 0BMEHHbBIE NPOLIECCHI,
YCKOPSIET Ha4arno NpopacTaHns 1 NOBbILLAET KU3HECTTIOCOBHOCTL

npopoctkos [1,2,6,7].

Bricokasi nabopaTopHasi BCXOXeCTb M YCKOpEeHHOoe npopac-
TaHWe NONOXWUTENBHO CKa3anuch Ha fanbHeNLeM pa3BnTm pac-
TEHWI B NONeBbIX YCNoBUsX. bonee paHHee nosiBneHve BCXOA0B
obecneunno ny4ywmne ycnosus Ans OPMUPOBaHUS KOPHEBOW
CUCTEMBI U HaKoNNeHns GoMacchl, YTO NPUBENO K YBEMUYEHNIO
BbICOTbI PaCTEHUI 1 ryCTOThI MoceBoB [5-8].

MonyyeHHble pe3ynsTaThl COMNAcyTCA C AAaHHLIMU APYTUX
nccnegosareneil, 0TMeYatoLLMX CTUMYNUPYIOLLEE BIUSHUE YIlb-
TPadroneToBOro N3Ny4eHs Manon UHTEHCUBHOCTW Ha NOCeB-
Hble Ka4YeCcTBa CEMSIH CEeNbCKOXO3ANCTBEHHBIX U AUKOPACTYLLUMX
pacTeHui [3,4,6].

3AKNIOYEHUE

MpoBenéHHble nccnenoBaHns NOATBEPANIN BLICOKYHO ad-
dekTMBHOCTL NpegnoceBHon obpaboTkn cemaH Suaeda salsa
ynbTPadMoNeToBbIM U3MyYeHUeM.

YctaHoBneHo, 4to obpaboTka ynsTpacdroneToBbiM U3nyye-
HWeMm nosbllwaeT nabopartopHyto BexoxecTb cemaH Ao 100 %,
YCKOPSIET MX NpopacTaHue, CoKpaLlaeT CPOKM NOsIBNEHWS none-
BbIX BCXOZ0B Ha 8—9 cyTOK, CNOCOBCTBYET YBENUYEHUIO CpeaHeN
BbICOTbI pacTeHun fo 40—55 cM 1 NOBbILLEHWIO rYCTOTbI NOCEBOB
0o 90-96 pacteHuin Ha 1 M2

MonyyeHHble pesynbTaThl NO3BONAT PEKOMEHAOBATL UC-
nonb3oBaHne ynsTpaduoneToBoro obnyyeHns B KayecTse
aKonoruyecky 6esonacHoro MeToga NPeAnoCEeBHOW NOArOTOBKM
cemMsH Suaeda salsa npy necomennoparvBHbIX paboTax, pekyrb-
TUBaLUM AerpagmpoBaHHbIX 3eMernb 1 B1onornyeckom 0CBOEHNN
3aCONEHHBIX TEPPUTOPUI.

ncbi.nim.nih.gov/26184090/

https://pubmed.ncbi.nim.nih.gov/30813484/
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PAXTANI YIRIK IFLOSLIKLARDAN TOZALAGICHNING KO‘P
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Annotatsiya. Maqolada paxta xomashyosini yirik iflosliklardan tozalash jarayonida arrali baraban va kolosnikli panjara
o ‘rtasidagi o ‘zaro ta’sirni takomillashtirish masalasi ko ‘rib chigilgan. Mavjud tozalagichlarda qo ‘llaniladigan an’anaviy
dumaloq va qo zg ‘almas kolosniklarning konstruktiv xususiyatlari tahlil qilinib, ishchi zonada paxta bo ‘lakchalariga ta’sir
etuvchi mexanik kuchlarning o ‘zgaruvchanligini ta’minlashga yo ‘naltirilgan ko ‘p girrali aylanuvchi kolosnikli konstruksiya
taklif etilgan. Taklif etilayotgan konstruksiyada kolosnikning ko ‘ndalang kesimi ko ‘p qirrali profilga ega bo ‘lib, uning aylanishi
natijasida arrali baraban bilan kolosnik orasidagi ishchi tirgish va paxta bo ‘lakchasiga ta’sir etuvchi kuchlarning yo ‘nalishi
davriy ravishda o ‘zgaradi.

Magqolada yangi konstruksiya uchun eksperimental qiymatlar manbada mavjud bo ‘lmagan hollarda ularni sun’iy ravishda
kiritishdan voz kechilgan. Shu sababli tozalash samaradorligi, paxta yo ‘qotilishi, tola va chigit shikastlanishi hamda energiya
sarfi bo ‘yicha yakuniy raqamli qiymatlarni olish uchun maxsus tajriba dasturi taklif etilgan.

Kalit so ‘zlar: paxta xomashyosi, yirik iflosliklar, paxta tozalagich, arrali baraban, kolosnikli panjara, ko ‘p qirrali kolosnik,
aylanuvchi kolosnik, tozalash samaradorligi, ishchi tirgish, mexanik tasir.

AnHomayus. B cmamee paccmampugaemcs 80npoc cosepuieHcmaosanus e3aumodeticmeus nuibHo20 6apabana u Konoc-
HUKOBOU pewémKu 6 npoyecce OUUCMKU XTONKOBO20 Cblpbs Om KpynHuix npumecell. [Ipoananusuposarvl KOHCMpPYKMueHble
0Cco6eHHOCMU MPAOUYUOHHBIX KPY2TIbIX U HENOOBUMNCHBIX KOJIOCHUKOS, NPUMEHSEMbIX 8 Cyujecmayiouwux ouucmumensx. Ipeo-
JIOMHCEHA KOHCIMPYKYUS C 8PAUAIOWUMUCS MHOZ0ZPAHHBIMU KOJIOCHUKAMU, HANPABNIEHHAS HA 0becheueHue U3MeHUusocmu me-
XaHuuecKux cun, 8030elicmeyroujux Ha x10nKoevle KJIOoUKU 8 pabouell 30He. B npednazaemoli KoHcmpyKyuu nonepeuHoe ceue-
HuUe KOTOCHUKA UMeem MHO202paHHblil npoduns, a e2o spaujeHue obecheuudaem nepuoduueckoe usmeHeHue pabouezo 3aopa
MexHcdy NUNbHbIM 6apabanom u KONOCHUKOM, d MAKce HaANPasieHus CUl, 6030eliCmayIowWux Ha X10NKO8ble KJIOUKU.

B cmamuve uckitoueHo uckyccmeeHHoe 68edeHuUe IKCNEPUMEHMANbHBIX 3HAUEHULL 8 CyUasx Omcymcmaeust Coomeencmayio-
WX UCXOOHDBIX OaHHbIX 01 HOBOU KOHCMPYKYUU. B cas3u c amum npednoxrcena cheyuanvHan npozpamma IKChepuMeHmanbHolx
uccnedosanuti 01 onpedeneHus Umozoeblx UUCIeHHbIX hoKazamenel a¢pekmusHocmu ouUCmKU, NOMepb XJI0NKd, Nospexcoe-
HUSL BOTIOKHA U CEMSIH, A MAKXHCE IHEP2ONOmMpedneHus.

Kntouesvie cnosa: xnonkogoe coipbe, KPynHvle NPUMECU, OYUCMUMENb XA0NKA, NUWIbHBIL 6apadaH, KoNOCHUKO8AS peWEMKA,
MHO202PaHHBLL KOJIOCHUK, 8paWaoujuticss KONOCHUK, 3hpekmusHocms ouucmiu, pabouutl 3a3op, MexaHuueckoe gosdeticmaue.

Abstract. The article examines the improvement of interaction between the saw drum and the grid bar grate during the
removal of coarse impurities from raw cotton. The structural features of conventional round and fixed grid bars used in existing
cotton cleaners are analyzed. A rotating polygonal grid-bar design is proposed to provide variations in the mechanical forces
acting on cotton tufts within the working zone. In the proposed design, the cross-section of the grid bar has a polygonal profile.
Its rotation periodically changes the working clearance between the saw drum and the grid bar, as well as the direction of the
forces acting on cotton tufts.

The article avoids introducing artificially generated experimental values where no source data are available for the
proposed design. Therefore, a specific experimental research programme is proposed to obtain final numerical values for
cleaning efficiency, cotton losses, fiber and seed damage, and energy consumption.

Keywords: raw cotton, coarse impurities, cotton cleaner, saw drum, grid bar grate, polygonal grid bar, rotating grid bar;
cleaning efficiency, working clearance, mechanical impact.

KIRISH

Paxta xomashyosini dastlabki gayta ishlash jarayonida uning
tarkibidagi yirik va mayda iflosliklarni samarali ajratish tayyor
mahsulot sifatini belgilovchi muhim texnologik bosgichlardan
biridir. Tozalash jarayonining samaradorligi nafagat ajratilgan
iflosliklar migdori, balki paxtaning chigindiga olib ketilishi, tolali
materialning mexanik shikastlanishi, texnologik uskunaning
energiya sarfi va ish unumdorligi bilan ham baholanadi.

Paxtani tozalash uskunalarida arrali baraban va kolosnikli

panjara asosidagi mexanik ta’sir keng qo‘llaniladi. Bunda
arrali baraban tishlari paxta bo‘lakchalarini ishchi zona
orgali harakatlantiradi, kolosniklar esa paxta tarkibidagi yirik
iflosliklarning ajralishiga sharoit yaratadi. Zamonaviy tadgiqotlarda
kolosniklarning geometrik shakli, ular orasidagi masofa va
ishchi qirralarning joylashuvi tozalash jarayoniga sezilarli ta’sir
ko‘rsatishi gqayd etilgan [1,2,3].

Mavjud paxta tozalagichlarda qo‘zg‘almas dumaloq
kolosniklardan foydalanilganda paxta bo‘lakchasiga ta’sir etuvchi
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mexanik kuchlarning xarakteri ishchi zona bo‘ylab nisbatan
bargaror goladi. Bunday holat ayrim turdagi, aynigsa chuqur
joylashgan vyirik iflosliklarni ajratishda texnologik jarayonning
yetarlicha jadallashmasligiga olib kelishi mumkin.

Shu nugtai nazardan ishchi kolosnikning geometrik shaklini
o‘zgartirish va uni aylanuvchan gilish orqali paxta bo‘lakchasiga
ta’sir etuvchi mexanik kuchlarning yo‘nalishi hamda ishchi tirgishni
davriy ravishda o‘zgartirish imkoniyatini yaratish muhim ilmiy-
amaliy vazifa hisoblanadi.

ligari taklif gilingan uch girrali va boshga profilli kolosniklar
paxtaning ishchi organlar bilan o‘zaro ta’sirini o‘zgartirish imkonini
bergan bo‘lsa-da, kolosnik girralari soni, ishchi tirgish va aylanish
holatining tozalash samaradorligiga kompleks ta’siri yetarlicha
asoslanmagan [4,5,6,7].

Tadgigotning magsadi paxtani yirik iflosliklardan tozalash
jarayonini jadallashtirish uchun ko'p girrali aylanuvchi kolosnikli
panjara konstruksiyasining ishlash prinsipini asoslash hamda
uning asosiy konstruktiv va texnologik parametrlarini keyingi
eksperimental tadgigotlar uchun belgilashdan iborat.

Tadgiqot vazifalari. 1. Paxtani yirik iflosliklardan tozalashda
qo‘llaniladigan kolosnikli panjaralarning konstruktiv xususiyatlarini
tahlil gilish. 2. Dumaloq, uch girrali va ko‘p girrali kolosniklarning
paxta bilan o‘zaro ta’sir mexanizmini tagqoslash. 3. Ko‘p
qgirrali aylanuvchi kolosnik konstruksiyasining ishlash prinsipini
ishlab chigish. 4. Kolosnikning geometrik parametrlari va
ishchi tirgishining o‘zgarishini aniglash. 5. Paxta bo‘lakchasiga
ta’sir giluvchi mexanik kuchlarning yo‘nalishi o‘zgarishining
fizik mohiyatini asoslash. 6. Taklif etilayotgan konstruksiyani
tajribaviy baholash uchun asosiy mezonlarni belgilash.
7. Konstruksiyaning mavjud texnologik yechimlardan fargli
jihatlarini aniglash.

Tadgigotning ilmiy yangiligi paxtani yirik iflosliklardan tozalash
jarayonida arrali baraban bilan o‘zaro ta’sirlashuvchi kolosnikni
ko'p qirrali va aylanuvchan qilib bajarish orgali ishchi tirgish hamda
paxta bo‘lakchasiga ta'sir etuvchi mexanik kuchlarning yo‘nalishini
davriy o‘zgartirish imkonini beruvchi konstruktiv yechimni taklif
etishdan iborat.

Taklif etilayotgan konstruksiya paxtani yirik iflosliklardan
tozalash agregatlarining kolosnikli panjaralarini takomillashtirish
uchun konstruktiv asos bo‘lib xizmat qilishi mumkin.
Konstruksiyaning asosiy afzalligi ishchi organlarning paxta bilan
o‘zaro ta’sirini o‘zgaruvchan rejimga keltirish imkoniyati bilan
bog'liq.

MATERIALLAR VA USLUBLAR

Tadgiqot obyekti sifatida arrali baraban va kolosnikli panjara
asosida ishlaydigan paxta xomashyosini yirik iflosliklardan
tozalash jarayoni gabul gilindi.

Tadgiqot predmeti arrali baraban, ko'p girrali aylanuvchi
kolosnik va paxta bo‘lakchasining o‘zaro mexanik ta’siri
hisoblanadi [8, 9].

Dastlabki konstruktiv yechimda arrali baraban ostidagi ishchi
zonaga ko'p girrali aylanuvchi kolosniklarni o‘rnatish ko‘zda tuti-
ladi. Manba materialida uch girrali kolosnikning aylana bo‘yicha
o‘lchami 20 mm sifatida gayd etilgan. Biroq ushbu giymatning
gaysi geometrik parametrga tegishli ekanligi aniq ko‘rsatiima-
ganligi sababli uni yangi konstruksiyaning yakuniy geometrik
parametri sifatida gabul gilish magsadga muvofiqg emas.

Shu sababli eksperimental tadqiqotlarda quyidagi parametrlar
alohida aniglanishi lozim: arrali baraban diametri; arrali
barabanning aylanish chastotasi; arrali barabanning tishlari
parametrlari; kolosnikning ko‘ndalang kesimi; kolosnik girralari
soni; kolosniklar orasidagi masofa; arrali baraban bilan kolosnik
orasidagi ishchi tirgish; kolosnikning aylanish chastotasi; paxta
xomashyosining namligi; paxtaning boshlang'‘ich ifloslik darajasi;
iflosliklarning fraksion tarkibi; materialning uzatilish unumdorligi.

Tadgigotda nazorat varianti sifatida mavjud dumaloq
go‘zg‘almas kolosnikli panjara, tajriba varianti sifatida esa ko‘p

qirrali aylanuvchi kolosnikli panjara gabul gilinishi mumkin.
1-variant: dumaloqg qo‘zg‘almas kolosnik.

2-variant: uch girrali aylanuvchi kolosnik.

3-variant: ko‘p qgirrali aylanuvchi kolosnik.

Bunda barcha variantlarda paxtaning boshlang‘ich holati,
namligi, berilish unumdorligi va arrali barabanning asosiy ish
rejimi imkon gadar bir xil saglanishi kerak.

Tozalash samaradorligi quyidagi ifoda bilan aniglanishi
mumkin:

N=(Zo-Z1)/(Z0)-100 %

bu yerda: n - tozalash samaradorligi, %; Z. - paxta
xomashyosining tozalagichga kirishidan oldingi ifloslik migdori;
Z: - tozalagichdan chiggan paxta tarkibidagi ifloslik migdori.

Paxtaning chigindiga yo‘qotilishini aniglash uchun:

L=m,/(mo)-100 %,

bu yerda: L — paxtaning chigindiga yo‘qotilishi, %; mx —
chigindidagi paxta massasi; m - tajribaga berilgan paxta
xomashyosi massasi.

Taklif etilayotgan konstruksiyaning asosiy elementi ko'p girrali
kesimga ega bo‘lgan aylanuvchi kolosnikdan iborat.

Paxta xomashyosi arrali baraban tishlari yordamida ishchi
zona bo‘ylab harakatlantiriladi. Baraban aylanishi davomida
paxta bo‘lakchalari kolosnikli panjara bilan o'zaro ta’sirlashadi.
An’anaviy dumaloq qo‘zg‘almas kolosnikda kontakt geometriyasi
deyarli o'’zgarmaydi. Ko'p girrali aylanuvchi kolosnikda esa ishchi
girralarning navbatma-navbat ishchi holatga kelishi natijasida
kontakt sharoiti o‘zgarib boradi [11-13].

Kolosnikning radiusi yoki ishchi profiliga qarab arrali baraban
bilan kolosnik orasidagi masofani umumiy holda quyidagicha
ifodalash mumkin:

S(Q)=R,1, i h

bu yerda: &(¢) — kolosnik va arrali baraban orasidagi ishchi
tirgish; R, — arrali barabanning radiusi; Mo~ kolosnik profilining
markazdan tegishli nugtagacha bo‘lgan radiusi; h — konstruktiv
o‘rnatish parametri; ¢ — kolosnikning aylanish burchagi.

Ko'p qirrali profil uchun rk(wqiymati kolosnikning aylanish
holatiga bog'liq bo‘ladi. Demak, kolosnik aylanganda ishchi tirgish
ham o‘zgaradi.

Tadqigotning dastlabki konstruktiv tahlili ko'p girrali aylanuvchi
kolosnikdan foydalanish paxta xomashyosining ishchi zona
bo'ylab harakatini faollashtirish imkoniyatiga ega ekanligini
ko‘rsatadi.

An’anaviy dumaloq qo‘zg‘almas kolosnikda paxta bo‘lakchasi-
ning kolosnik bilan kontakt yuzasi va ishchi geometriyasi nisbatan
bargaror bo‘ladi. Ko‘p girrali kolosnikda esa turli girralarning
ketma-ket ishchi holatga kelishi natijasida paxta bo‘lakchasining
harakat trayektoriyasi va kontakt sharoiti o‘zgaradi.

Bunday o'zgaruvchan mexanik ta’sirning asosiy kutilayotgan
natijasi yirik iflosliklarning paxta bo‘lakchasidan ajralishini
jadallashtirishdan iborat.

Biroq taklif etilayotgan konstruksiyaning samaradorligini fagat
konstruktiv tahlil asosida foizlarda ifodalash mumkin emas.
Buning uchun nazorat va tajriba variantlarida bir xil sharoitda
tajribalar o‘tkazilishi zarur.

Kolosnikning geometrik shakli paxtani tozalash jarayonida
muhim konstruktiv omillardan biridir. limiy tadgiqotlarda kolosnik
kesimining shakli va ishchi girrasining geometriyasi tozalash
samaradorligi hamda paxta yo‘qotilishiga ta’sir qilishi ko‘rsatilgan.
Ayrim tajribalarda o'tkir ishchi girraga ega kolosniklar tekis-kvadrat
profilli kolosniklarga nisbatan yuqoriroq tozalash samaradorligini
ko‘rsatgan [4, 5].

Shuningdek, kolosniklar orasidagi ochiq masofa ortishi bilan
iflosliklarni ajratish bilan bir gatorda paxta yo‘qgotilishi ham ortishi
mumkinligi gayd etilgan [5]. Bu holat taklif gilinayotgan konstruk-
siyada kolosniklar orasidagi masofani tanlashda faqat maksimal
tozalash samaradorligiga emas, balki paxtaning chigindiga olib
ketilishiga ham e’tibor qaratish zarurligini ko‘rsatadi.
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Shu sababli ko‘p girrali aylanuvchi kolosnik uchun magbul
konstruktiv parametrni aniglashda ko‘p mezonli yondashuvdan
foydalanish magsadga muvofiq: tozalash samaradorligi maksimal
bo'lishi; paxtaning chigindiga yo‘qotilishi minimal bo‘lishi; tola va
chigitning mexanik shikastlanishi minimal bo‘lishi; energiya sarfi
magbul bo'lishi; ish unumdorligi talab darajasida saqglanishi.

Kolosnikning aylanishi natijasida turli girralar ishchi holatga
keladi. Bu esa paxtaga ta’sir etuvchi mexanik kuchlarning fagat
bitta yo‘nalishda takroriy berilishini kamaytirib, o‘zgaruvchan
kontakt sharoitini hosil gilishi mumkin.

Biroq “kolosnik girralari soni oshirilganda zarba kuchi albatta
kamayadi” yoki “girralar soni kamayganda zarba kuchi ortadi”
degan xulosani umumiy qonuniyat sifatida gabul gilish uchun
go‘shimcha tajriba yoki matematik model zarur. Zarba kuchi faqat
girralar soniga emas, balki kolosnik profilining radiusi, aylanish
tezligi, ishchi tirgish, paxtaning namligi, berilish tezligi va boshga
omillarga ham bog'lig.

Taklif etilayotgan konstruksiyaning samaradorligini ilmiy
jihatdan isbotlash uchun ko'p omilli tajriba o'tkazish tavsiya etiladi.

Asosiy omillar sifatida quyidagilarni gabul gilish mumkin: X -
arrali barabanning aylanish chastotasi; X: - kolosnikning aylanish
chastotasi; Xs - arrali baraban va kolosnik orasidagi ishchi tirgish;
Xa - kolosnik girralari soni; Xs - paxtaning namligi; X - texnologik
berilish unumdorligi.

Javob funksiyalari: Y. - tozalash samaradorligi; Y- - paxtaning
chigindiga yo‘qotilishi; Ys - tola shikastlanishi; Y. - chigit
shikastlanishi; Ys - energiya sarfi; Ys - ish unumdorligi.

Tajriba natijalarining ishonchliligini baholash uchun o‘rtacha
giymat, dispersiya va variatsiya koeffitsiyenti aniglanishi mumkin.
Variantlar o‘rtasidagi farglar statistik jihatdan Student t-mezoni
yoki dispersiyalarni tagqoslash uchun tegishli statistik mezonlar
yordamida baholanadi.

Ko'p omilli tajriba natijasida quyidagi umumiy ko‘rinishdagi
regressiya tenglamasini olish mumekin:

Y = bo + ZbiXi + ZbjXiX; + ZbiXi2

Taklif etilayotgan konstruksiyaning asosiy texnologik afzalligi

ishchi organ bilan paxta o'rtasidagi o‘zaro ta’sirni o'’zgaruvchan

holatga keltirish imkoniyatidir.

Konstruksiyaning to‘g‘ri parametrlari tanlangan taqdirda
yirik iflosliklarning ajralish jarayoni jadallashishi, paxta
bo‘lakchalarining ishchi zona bo'ylab harakatlanishi faollashishi,
ishchi tirgishning davriy o‘zgarishi hisobiga chuqur joylashgan
iflosliklarni ajratish imkoniyati oshishi va texnologik jarayonni
paxtaning boshlang‘ich xususiyatlariga moslashtirish imkoniyati
paydo bo'lishi kutiladi.

Ushbu kutilayotgan samaralar eksperimental ma’lumotlar bilan
tasdiglanishi lozim.

XULOSA

Paxtani yirik iflosliklardan tozalash jarayonida arrali baraban
va kolosnikli panjara o‘rtasidagi mexanik o‘zaro ta’sir tozalash
samaradorligiga sezilarli ta’sir ko‘rsatuvchi asosiy omillardan
biridir.

Mavjud konstruksiyalar tahlili asosida ko‘p girrali aylanuvchi
kolosnikli panjara konstruksiyasi taklif etildi. Ushbu konstruksi-
yaning asosiy fargli jihati kolosnikning ko‘p girrali profilga ega
bo'lishi va aylanish imkoniyatidir. Natijada arrali baraban bilan
kolosnik orasidagi ishchi tirgish hamda paxta bo‘lakchasiga ta’sir
etuvchi mexanik kuchlarning yo‘nalishi kolosnikning aylanish
holatiga garab o‘zgaradi.

Tadgigotning ilmiy yangiligi paxta xomashyosini yirik
iflosliklardan tozalash jarayonida o‘zgaruvchan mexanik ta’sirni
hosil qilish magsadida ko‘p qirrali aylanuvchi kolosnikdan
foydalanish konstruktiv yechimini taklif etishdan iborat.

Kolosnik girralari soni bilan zarba kuchi o‘rtasidagi bog'liglikni
qgat’iy migdoriy gonuniyat sifatida gabul qilish uchun go‘shimcha
eksperimental va matematik tadqiqotlar zarur. Kelgusidagi
tadgiqotlarda kolosnik qgirralari soni, ishchi tirgish, kolosnikning
aylanish chastotasi va arrali baraban aylanish chastotasining
tozalash samaradorligi, paxta yo‘qotilishi, tola va chigit
shikastlanishi hamda energiya sarfiga ta’sirini aniglash asosiy
vazifa sifatida belgilanishi lozim.

Taklif etilgan konstruksiyaning yakuniy texnik samaradorligi
nazorat va tajriba variantlarini bir xil texnologik sharoitlarda
taqqgoslash asosida aniglanishi kerak.

Uzbekistan. — 2026.
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Abstract. This paper examines factors affecting legume production in Uzbekistan using cross-sectional data from 1,225
farmers across 12 districts in the UzFarmBarometer 2024 database. A probit model identifies factors associated with the
probability of legume adoption. Results show that older farmers are less likely to cultivate legumes, while larger households
and more experienced farmers are more likely to adopt them. Earlier-established farms also show lower adoption. Distance
to input markets is positively associated with adoption, whereas distance to output markets is negatively associated with
it, reflecting differences in input dependence and transaction costs. We suggest that improving rural market infrastructure,
extension services, and stable labor arrangements could support legume cultivation.

Keywords: legume production, crop diversification, market access, adoption determinants, agricultural technology
adoption, farmer decision-making, rural development, probit model.

Annotatsiya. Ushbu maqolada O ‘zbekistonda dukkakli ekinlarni yetishtirishga ta’sir etuvchi omillar UzFarmBarometer
2024 ma’lumotlar bazasidagi 12 ta tumanda 1,225 nafar fermerdan to ‘plangan kesim ma’lumotlari asosida o ‘rganiladi.
Dukkakli ekinlarni yetishtirish ehtimoli bilan bog ‘liq omillarni aniglash uchun probit modelidan foydalaniladi. Natijalar yoshi
katta fermerlarning dukkakli ekinlarni yetishtirish ehtimoli pastligini, katta xonadonlarga ega va tajribaliroq fermerlarning
esa bunday ekinlarni yetishtirish ehtimoli yuqoriligini ko ‘rsatadi. Ilgari tashkil etilgan xo ‘jaliklarda ham dukkakli ekinlarni
yetishtirish darajasi past. Ishlab chiqarish resurslari bozorlarigacha bo ‘Igan masofa ijobiy, mahsulot bozorlargacha bo ‘Igan
masofa esa salbiy bog ‘liglikka ega. Qishloq bozor infratuzilmasini yaxshilash, maslahat xizmatlarini kengaytirish va barqaror
mehnat resurslarini ta’minlash dukkakli ekinlarni yetishtirishni rivojlantirishga xizmat qilishi mumkin.

Kalit sozlar: dukkakli ekinlarni yetishtirish, ekinlarni diversifikatsiya qilish, bozorga kirish imkoniyati, qabul qilishga
ta’sir etuvchi omillar, qishloq xo ‘jaligi texnologiyalarini qabul qilish, fermerlarning qaror qabul qilishi, qishloq hududlarini
rivojlantirish, probit modeli.

Annomayusa. B cmamvee uccnedyromces gakmopul, enusiouiue Ha npoussodcmeo 3epHo600608bIX Kydvbmyp 8 Y3beKu-
cmate, Ha ocHoee daHHbIX honepeuHozo uccnedosarnus 1,225 ¢epmepos us 12 pationos, npedcmasnenHvix 8 6ase OAHHbIX
UzFarmBarometer 2024. [Ins svisgnenus pakxmopos, C8s3aHHbIX C 8ePOSIMHOCMbIO 8bIPAWUBAHUS 3epHO60008bIX KYNbNYD,
ucnonv3yemcs npobum-modens (Probit). Pesynomamot nokasvieaiom, umo gepmepul cmapuiezo 803pacma ¢ meHvulell 6epo-
AMHOCMBIO BbIPALUBAOM 3epHOB0608bIE KYIbMYPbL, Mo20a KaK gepmepnl u3 6onee KpynHolX 0OMOX03AUCME U (epmepbl ¢
6onbwuM onvimom pabomul uauje ux svipawjusarom. Ha Gonee cmapuix xossaticmeax makxzice Habaodaemcs 6onee HUKull
YpO8eHb 8bipaujusaHus 3epHo60608bIx Kyibmyp. Paccmostue 0o pbiHKo8 pecypco8 NoNOHCUMENbHO C8A3AHO C UX 8bIpaWUBA-
Huem, mozda Kaxk paccmositue 00 PbIHKO8 CObIMa umeem ompuyamenbHyio cessb. Mol npednonazaem, umo yayuueHue ceb-
CKOUl pbIHOUHOL UHGpacmpyKkmypul, pacluupeHue KOHCYIbMAayUOHHbIX YCIy2 U obecneuerue cmabunbHbiX mpydo8bix pecypcos
Moz2ym cnocobcmaeosams paseumuro Npou3eoocmea 3epHo60608bIX KyIbmyp.

Knrouessle cnosa: npousgodcmaso 3epH060608bIX Kynbmyp, OUsepCUpuUKayus celbCKOX035AUCMBEeHHbIX KYIbmyp, 00Cmyn K
DBIHKAM, (paKmopwl npuHamusl, 6HeOpeHUe CENbCKOX03AUCMBEHHbIX MEXHON02UL, NPUHAMUE peueHull pepmepamu, passumue
CeNbCKUX meppumoputi, npobum-modenb.

INTRODUCTION

Agriculture is central to the development of developing
economies, while sustainable agricultural development requires
efficient resource use and reliable food production [14]. In Central
Asia, water erosion, improper irrigation, poor drainage, and
salinization have contributed to land degradation, particularly
around the Aral Sea. Dependence on water-intensive crops such
as cotton, combined with drought and rising temperatures, further
increases pressure on soil and water resources. These challenges
make sustainable agricultural practices increasingly important for
maintaining productivity and food security [19].

Legumes can contribute to sustainable agricultural systems
through environmental, nutritional, and economic benefits.
Nitrogen fixation improves soil fertility, while their root systems
can support soil structure and microbial activity. Legumes may
also require fewer external nitrogen inputs than fertilizer-intensive
cereals and, in some systems, less water [18]. They provide
plant-based protein, vitamins, minerals, and, in crops such as
soybean and groundnut, edible oils. They also support crop
diversification and provide livestock feed [13, 20]. These benefits
make legumes relevant to challenges associated with climate
change, resource degradation, and malnutrition [4]. However, their
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contribution depends on farmers’ decisions to cultivate them and
the economic, institutional, environmental, and social conditions
shaping these decisions.

This issue is particularly relevant in Uzbekistan, where
agriculture remains important for the economy and rural
employment. The country is also a major cotton exporter
[24], while its reliance on irrigated agriculture creates growing
challenges from water scarcity, drought, rising temperatures, and
declining soil moisture. Uzbekistan has therefore increasingly
promoted technological innovations and adaptation strategies
to strengthen agricultural resilience [16].

Understanding legume production is important in this
context. [6] provide a national assessment of legume production
in Uzbekistan and identify constraints including yield gaps,
limited farmer knowledge, and drought, but their analysis is
primarily descriptive and does not empirically examine the
factors influencing farmers’ production decisions. This leaves
an important question: why do some farmers produce legumes
while others do not?

This study addresses this gap using nationally representative
farm-level survey data to empirically examine the determinants
of legume production in Uzbekistan. Identifying these factors can
support more targeted agricultural policies and interventions that
account for differences across farmers and production systems.

The remainder of the paper is organized as follows. The next
section reviews the empirical literature on factors influencing
legume production and adoption. The following section describes
the data, variables, and methodology. The subsequent section
presents and discusses the empirical results. The final section
summarizes the findings, discusses their policy implications, and
provides recommendations and directions for future research.

LITERATURE REVIEW

A substantial body of empirical research has examined the
determinants of legume-crop adoption and production, particularly
in Sub-Saharan Africa. This literature draws on both cross-
sectional and panel datasets and employs a range of econometric
approaches, including probit, logit, Tobit, multinomial probit,
ordinary least squares (OLS), and panel-regression models.
Despite differences in geographical setting, crop type, and
methodological approach, the findings point to several recurring
categories of factors associated with farmers’ decisions to adopt
legume crops and related production technologies.

Farm and household resources are frequently important.
Studies in Niger and Nigeria show that farm size, household
resources, education, income, livestock ownership, credit, and
input access can influence legume adoption, while older age is
often negatively associated with adoption [7, 9]. Credit, extension
services, and input availability may also affect both adoption and
its intensity [2].

Information, extension, and institutional support represent
another key dimension. Expected profitability, risk, information,
farm size, and human capital influence technology adoption [11].
Empirical evidence shows that extension access, information,
and market linkages generally support adoption, while input
costs, drought, pests, conflict, and institutional constraints can
limit production [1, 12, 23]. Education, group membership, and
participation in agricultural training are also associated with
adoption and technology uptake [10, 21].

Market access and transaction costs further shape production
decisions. Greater distance to markets, weak infrastructure,
and high transaction costs can reduce profitability and constrain
adoption, whereas stronger market integration can improve
adoption prospects [3, 5].

Overall, the literature suggests that legume production is
shaped by farmers’ resources, access to credit and inputs,
extension and information, market conditions, institutional
participation, and demographic characteristics. However, the

magnitude and direction of these relationships vary across
contexts. Existing evidence is also concentrated in Sub-Saharan
Africa, with limited empirical research on Uzbekistan and Central
Asia in general. Whether these established determinants explain
legume production decisions among Uzbek farmers therefore
remains unclear. This study addresses this gap by using farm-
level survey data to examine the economic, social, demographic,
and environmental factors associated with legume production in
Uzbekistan.
METHODOLOGY

The data for this study are drawn from the UzFarmBarometer
(2024) database, a cross-sectional survey of 1,225 farmers across
12 districts in four regions of Uzbekistan: Andijan, Kashkadarya,
Samarkand, and Khorezm. UzFarmBarometer is a joint initiative
of Westminster International University in Tashkent (WIUT), the
German Federal Ministry of Education and Research (BMBF)
and the Ministry of Higher Education, Science and Innovation of
the Republic of Uzbekistan.

The survey covers farmers’ socioeconomic, demographic,
agricultural, institutional, and environmental characteristics. Key
sections include demographic and household characteristics;
land ownership and use; tenure security; exposure to climate
and agricultural shocks; financial conditions and credit access;
access to agricultural information and extension services; and
adoption of sustainable agricultural practices.

Empirical strategy. The dependent variable, legume crop
production, is a binary indicator equal to 1 if a farmer cultivates
legume crops and 0 otherwise. Because the majority of the
explanatory variables in the UzFarmBarometer dataset are
similarly coded as dummy variables (0="No”, 1=“Yes”), a probit
model is the appropriate estimator. Unlike a linear probability
model, it constrains predicted probabilities to the [0, 1] interval
and correctly models the discrete nature of the outcome. This
approach is also consistent with the estimation strategy used
throughout the adoption literature reviewed above.

For farmer i, the probability of legume crop production is
specified as:

P(Y,=1|X)=®(B,+B, AGE+B, EXP +B, HH+B, EST+B_ CULT +B,

DIS1+B, DIS2+B, DIS3+B, PER+B,  SEAS +¢)

where @(-) denotes the cumulative distribution function of the
standard normal distribution, Y=1 if farmer i cultivates legume
crops and 0 otherwise, (3, ist he intercept, B, through B, are the
coefficients on the explanatory variables, and «. is the idiosyncratic
error term, assumed to be normally distributed.

The explanatory variables are grouped into demographic
and farm characteristics, farm resources, and location factors,
consistent with determinants in the literature (Table 1).

Table 1.
Description of explanatory variables
Variable .
abbreviation T
AGE Age of the farmer
Years of working experience as a farmer in
EXP .
agriculture
HH Household size
Farm establishment duration (number of years the
EST .
farm has existed)
CULT Cultivated land area (hectares)
DISI, DIS2, The distance from the farm to the farn_ler s
home, the nearest city center, and the main road,
DIS3 .
respectively
Total number of permanent workers involved in the
PER
farmland
SEAS Total number of seasonal workers involved

The model is estimated by maximum likelihood. Because
probit coefficients are not directly interpretable as changes in
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probability, results are reported and discussed in terms of the sign
and relative magnitude of each estimated effect rather than its
precise marginal impact on the probability of adoption; standard
errors are computed to be robust to heteroskedasticity.
EMPIRICAL RESULTS

This section reports the probit estimates of the determinants of
legume crop adoption (Table 2). Results from the two additional
econometric models referenced in the analysis plan are presented
in the following subsections.

Table 2.
Probit model outcomes
Variable Coefficient
Age of the farmer -0.0124
Household size 0.0341
Years of worlqng experience as a farmer 0.0066
in agriculture
The year of farm establishment -0.0060
The proportion of cultivated land area as of 2024 0.0001
The distance between the home of a farmer and the

0.0218

farm land
The distance to the lqcal market for agricultural 0.0107

mputs
The distance between the local market -0.0131
Total number of permanent workers involved in the

0.0109

farmland
Total number of seasonal workers involved -0.0057
Constant 10.7388

Demographic and farm-manager characteristics. Farmer
age is negatively associated with legume adoption (-0.0124),
consistent with a life-cycle pattern in which older farmers rely
more heavily on established routines and are comparatively
less responsive to changes in crop portfolios. Household size
shows a positive association (0.0341), plausibly reflecting
resource pooling: larger households may be better able to spread
consumption risk across plots and experiment with a crop that
serves both market and subsistence needs. Farming experience
is positively, though modestly, associated with adoption (0.0066),
consistent with a gradual learning-by-doing mechanism in which
accumulated experience improves a farmer’s ability to evaluate
crop performance and manage production risk.

Farm characteristics. Farm establishment duration is
negatively associated with adoption (-0.0060), suggesting a form
of structural rigidity: farms established earlier may operate within
more entrenched production systems and be less adaptable to
crop diversification, including the introduction of legumes. The
proportion of cultivated land area is essentially unrelated to
adoption (0.0001), indicating that farm scale, on its own, does not
appear to drive the decision to cultivate legumes in this sample.

Spatial factors. The distance between a farmer’s home and
the farmland is positively associated with adoption (0.0218),
which may indicate that plots located farther from the household
are more often allocated to crops requiring less intensive daily
supervision, a condition legumes can satisfy. Distance to the input
market is also positively associated with adoption (0.0107); one
plausible explanation is that farmers further from input suppliers
gravitate toward a less input-intensive crop rather than being
deterred from diversification altogether. Distance to the output
market, by contrast, is negatively associated with adoption
(-0.0131), consistent with a straightforward market-access
constraint: as output markets become harder to reach, rising
transport and transaction costs erode legume profitability and
reduce farmers’ willingness to grow the crop.

Labor structure. The number of permanent workers is positively
associated with adoption (0.0109), consistent with more stable
labor arrangements supporting modest expansion into legume

cultivation. The number of seasonal workers shows the opposite
sign (—0.0057), which may reflect a more opportunistic production
strategy in which reliance on temporary labor is better matched to
labor-intensive competing crops, reducing the relative incentive
to grow legumes.

Taken together, these results suggest that adoption behavior
is not driven by a single dominant mechanism but rather reflects
the interaction of life-cycle effects, structural constraints, spatial
factors, and market frictions. Each variable appears to capture
a distinct channel through which farmers’ production decisions
are shaped, rather than reflecting a uniform behavioral response.

DISCUSSION

The findings of this study are highly consistent with a broad and
well-established body of empirical literature on legume production
and agricultural technology adoption across developing countries.
The negative effect of age corroborates the results of [7] and
studies such as [17] and [23], which consistently find that older
farmers are less inclined to adopt new crops due to risk aversion
and attachment to traditional practices. The positive role of
household size aligns with evidence from [9, 2, 11], where larger
households are shown to improve labour availability and risk-
sharing capacity, thereby facilitating diversification into legumes.
The positive but limited impact of farming experience supports
the learning-by-doing hypothesis emphasized in [11] and later
empirical works, suggesting that experience gradually enhances
farmers’ ability to evaluate new technologies without producing
abrupt behavioural shifts. The negative coefficient on farm
establishment year reflects structural rigidity, which is consistent
with findings from [1] indicating that older production systems
tend to resist change. Spatial variables in this study strongly
reinforce prior literature: the positive influence of distance to
farmland and local markets suggests adaptation toward lower-
supervision crops.

In contrast, the negative effect of distance to output markets
aligns with studies such as [3] and [8], which emphasize that
poor market access and higher transaction costs significantly
reduce adoption incentives. Furthermore, the contrasting effects
of permanent and seasonal labour are consistent with [22] and
[15], in which stable labour arrangements enhance the capacity for
adoption. In contrast, reliance on temporary labour is associated
with short-term, labour-intensive cropping strategies. Overall,
these comparisons confirm that the present findings are robust
and deeply rooted in existing empirical evidence, highlighting
that legume adoption is a multidimensional process shaped by
demographic characteristics, household structure, accumulated
experience, institutional rigidity, spatial organization, labour
dynamics, and market access constraints.

CONCLUSION

Legumes provide important environmental, nutritional, and
economic benefits, making it important to understand the factors
shaping their production. This study examines the determinants
of legume production among 1,225 farmers across 12 districts
in Uzbekistan using probit estimation and cross-sectional data
from the UzFarmBarometer database. The results show that
legume production is associated with demographic, farm-level,
spatial, and labor-related factors. Farm establishment duration is
negatively and significantly associated with legume production,
suggesting that longer-established farms may be less responsive
to crop diversification. Spatial factors are also important: greater
distance between farmers’ residences and farmland and greater
distance to input markets are positively associated with legume
production, while greater distance to output markets is negatively
associated. Also, we observe importance of labor structure,
with greater reliance on permanent labor positively associated
with legume production and greater reliance on seasonal labor
negatively associated.

This study provides farm-level evidence on legume production
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in Uzbekistan, contributing to the limited literature on Central
Asia. The findings suggest that improving rural transport and
market linkages may support legume cultivation, particularly
where access to output markets is limited. Extension programs
targeting older farmers and longer-established farms may also
help address barriers to crop diversification.

We acknowledge the limitations of this study. The available
variables limit the analysis of crop-specific determinants and may
have reduced the precision of the estimates. Also, the cross-
sectional nature of data does not allow to observe dynamics
over time, to account for unobserved heterogeneity. Future

research could use panel data, expand geographic coverage,
and directly test the mechanisms underlying the observed spatial
relationships.
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Annotatsiya. Mazkur maqolada O ‘zbekiston Respublikasi agrar sektorini klasterli modernizatsiya qilish jarayonlarining
iqtisodiy mazmuni, institutsional dinamikasi va samaradorligi tahlil qilinadi. Tadqiqotning magsadi agroklasterlashuvning agrar
sektor unumdorligi, eksport salohiyati va qo ‘shilgan qiymat zanjiriga ta sirini nazariy va ekonometrik jihatdan asoslash, shuningdek
O ‘zbekiston sharoitiga moslashtirilgan tahlil vositasi — Klasterli modernizatsiya indeksi (Cluster Modernization Index, CMI) ni
ishlab chigishdan iborat. Metodologik asos sifatida qiyosiy-tahliliy usul, indeksli baholash va panel-ma’lumotlarga asoslangan
ekonometrik modellashtirish (OLS, Fixed Effects, Random Effects, zarur holda Dynamic Panel/System GMM) taklif etiladi.

Kalit so zlar: agroklasterlashuv; klasterli modernizatsiya; agrar sektor; qo ‘shilgan qiymat zanjiri; ekonometrik tahlil; panel
ma’lumotlar; Klasterli modernizatsiya indeksi (CMI); eksport raqobatbardoshligi; raqamlashtirish; barqaror rivojlanish;
mintaqaviy rivojlanish; mehnat unumdorligi.

AnHomayus. B danHoli cmamee aHanusupyomcs: IKOHOMUUECKOE COOepycanue, UHCMUMYYUOHANbHAS. OUHAMUKA U 3pdek-
musHOCMb Npoyecco8 KaacmepHoll modepHuzayuu azpapiozo cekmopa Pecnybnuku Y36exucman. Llenv uccnedosanus — me-
opemuueckoe u 3KOHoMempuueckoe 060CHOBAHUE GNIUSHUS AZPOKAACMEPU3AYUU HA NPOU3BOOUMENbHOCMb AZpAPHOZ0 CeKmopa,
IKCNOpMHbLL homeHyuan u yenouky dobasneHHoll cmoumocmu, a maxkxce paspabomra adanmupoeanHozo K ycnosusm Y3oeku-
cmana ananumuueckozo uncmpymenma — Hndexca kaacmephoti modepnusayuu (Cluster Modernization Index, CMI). B kauecmae
Memodonozu4eckoli 0CHO8bl Npedaazaiomcs CPagHUMEeNbHO-AHANUMUYECKUL Memod, UHOEKCHAS OYeHKA U IKOHOMempUuieckoe Mo-
denuposanue na ocHose hanenvhbix danHelx (OLS, Fixed Effects, Random Effects, e cnyuae neobxodumocmu — Dynamic Panel/
System GMM).

Kntouessie cnoea: azpoxknacmepusayus; Kaacmephas MOOepHU3AYUS, azpapHblii cekmop; yenouka 0obasneHHol cmoumocmu;
KOHOMEempuueckull ananus;, havenvHole dannvle; Mnoekc knacmepnoti modeprusayuu (CMI); axcnopmuas KOHKypeHmocnocoo-
Hocmb, yugposusayus; ycmotiuusoe passumue; pe2uoHanbHOe pazsumue; Npou3gooumensHOChs mpyoa.

Abstract. This article analyzes the economic content, institutional dynamics, and efficiency of cluster modernization processes
in the agrarian sector of the Republic of Uzbekistan. The purpose of the study is to theoretically and econometrically substantiate
the impact of agro-clustering on agricultural productivity, export potential, and the value-added chain, as well as to develop an
analytical tool adapted to the conditions of Uzbekistan — the Cluster Modernization Index (CMI). The methodological framework
includes a comparative-analytical method, index evaluation, and panel data-based econometric modeling (OLS, Fixed Effects,

Random Effects, and Dynamic Panel/System GMM where necessary).
Keywords: agro-clustering; cluster modernization; agrarian sector; value-added chain; econometric analysis; panel data;
Cluster Modernization Index (CMI); export competitiveness, digitalization; sustainable development; regional development; labor

productivity.

KIRISH

So‘nggi o'n yillikda global igtisodiyotda klaster yondashuvi
mintaqaviy va tarmoq raqobatbardoshligini oshirishning eng
samarali institutsional vositalaridan biri sifatida e’tirof etiimoqgda.
Porter tomonidan asoslangan klaster nazariyasiga ko'ra, geografik
jihatdan yaqin joylashgan, o'zaro bog‘liq korxonalar, ta’minotchilar
va institutlarning to‘planishi innovatsion faollikni, mahsuldorlikni va
yangi biznes shakllanishini kuchaytiradi (Porter, 1998; Delgado,
Porter & Stern, 2015). Agrar sohada bu yondashuv giymat
zanijirini yaxlitlash, kichik fermer xo'jaliklarining bozorga chigish
xarajatlarini kamaytirish va qayta ishlash darajasini oshirish orgali
alohida ahamiyat kasb etadi (FAO, 2010).

O‘zbekiston uchun agrar sektorni modernizatsiya gilish
zarurati bir necha omil bilan bog'liq. Birinchidan, mamlakat
YalM tuzilmasida gishlog, o‘'rmon va baligchilik xo‘jaligining
ulushi barqaror pasayish tendensiyasiga ega: Milliy statistika
go‘mitasining dastlabki ma’lumotlariga ko‘ra bu ko‘rsatkich
2023-yilda 24,3 foizni, 2024-yilda 19,2 foizni tashkil etgan edi;
biroq keyinchalik «kuzatilmaydigan igtisodiyot» hisobga olingan
holda gayta ko'rib chigilgan ma’lumotlarda 2024-yil ko‘rsatkichi
18,5 foiz sifatida gayd etilgan. 2025-yil yakuniga ko‘ra ulush 17,3
foizga tushdi (Milliy statistika qo‘mitasi, 2026-yil yanvar). Shunday
qilib, dastlabki va gayta ko'rib chigilgan ma’lumotlar orasida 2024-
yil bo‘yicha ~0,7 foiz punktlik farg mavjudligi alohida gayd etiladi

- bu farg O‘zbekiston milliy hisoblar tizimida «kuzatilmaydigan
igtisodiyot» ulushining har chorakda gayta baholanishi bilan
izohlanadi. Tarmogq ulushining nisbiy pasayishiga garamay, u
mutlag giymat jihatidan o'sishda davom etmoqda: 2024-yilda
gishlog xo'jaligi mahsuloti hajmi 475,8 trin. so‘mni tashkil etib,
real o'sish 3,8 foizni tashkil etgan bo‘lsa, 2025-yilda tarmoq real
o'sish sur’ati 4,0 foizga (YalM o'sishiga qo‘shgan hissasi +0,8
foiz punkt) yetdi.

Ikkinchidan, an’anaviy xomashyo eksportidan yugori qo‘shilgan
giymatli mahsulotlar eksportiga o'‘tish zarurati kuchaymoqda:
2025-yil yakunida O‘zbekistonning jami tashqi savdo aylanmasi
81,2 mird. AQSH dollariga (+20,7%), jami eksport 33,8 mird.
dollarga (+24%) yetdi, biroq eksportning deyarli 30 foizi (9,9 mird.
dollar) oltin hissasiga to‘g‘ri keldi; oltinsiz eksport atigi 20,0 foizga
o'sib, 23,9 mird. dollarni tashkil etdi (Milliy statistika go'mitasi
ma’lumotlari, Gazeta.uz, 2026-yil 29-yanvar).

Uchinchidan, suv resurslari cheklovi va iglim o‘zgarishi
sharoitida resurslardan samarali foydalanish talab etiladi.

Tadgiqot quyidagi ilmiy gipotezalarga asoslanadi:

H1-agroklasterlashuv darajasining oshishi agrar sektor
unumdorligiga ijobiy ta’sir ko‘rsatadi; H2-investitsiyalar
klasterlashuvning igtisodiy samaradorlikka ta’sirini kuchaytiradi;
H3-ragamlashtirish klasterlarning mahsuldorlikka ta’sirini
kuchaytiradi;
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H4-giymat zanjiri integratsiyasi klasterlarning eksport
raqobatbardoshligini oshiradi.

Klaster nazariyasining zamonaviy asosi Porterning (1990,
1998) raqobatbardoshlik nazariyasiga borib tagaladi, unga
ko'ra mintagaviy yoki milliy ragobatbardoshlik geografik yagin
joylashgan, o‘zaro bog‘langan firmalar, ta’'minotchilar va institutlar
tarmog‘ining sifatiga bog'liq. Delgado, Porter va Stern (2015)
sanoat klasterlarini aniglash uchun migdoriy metodologiyani
ishlab chiqib, klasterlarning mintaqaviy igtisodiy o‘sishga ijobiy
ta’sirini AQSH misolida ko‘rsatdilar. Kosfeld va boshqalar (2023)
Germaniya misolida R&D-intensiv klasterlarning mintagaviy
ragobatbardoshlikka ta’sirini baholab, Marshall tipidagi
eksternalliklarning mahsuldorlik dinamikasida hal qiluvchi rol
o‘ynashini, Jeykobs tipidagi bilim targalishi effektlarining esa fagat
gisman namoyon bo'lishini anigladilar.

Agrar klasterlar bo‘yicha FAO (2010) rivojlanayotgan
mamlakatlarda agroklasterlarning shakllanishi vertikal va
gorizontal bog‘lanishlarni kuchaytirish, innovatsiyalar targalishini
tezlashtirish va bozorga chigish xarajatlarini kamaytirish
orqgali kichik fermer xo'jaliklari va agrobiznes subyektlarining
ragobatbardoshligini oshirishini ko‘rsatadi. Sitnicki (2024)
Ukraina agrar bozori misolida geografik yaqinlik, infratuzilma va
logistika omillarini hisobga olgan holda klasterlarni shakllantirish
metodologiyasini taklif etib, klasterlashuvning infratuzilma,
logistika va eksport salohiyatini yaxshilashini isbotladilar.

MATERIALLAR VA USLUBLAR

Tadgiqotda O‘zbekiston agrar sektorida klasterli
modernizatsiyalash samaradorligini baholash uchun Statistik
agentligi va Jahon bankining 2017-2025-yillardagi YalMdagi
ulushi, agroklasterlar soni, eksport hajmi hamda kiritilgan
investitsiyalarga oid rasmiy panel ma’lumotlariga tayanib, qiyosiy-
dinamik tahlil, mualliflik ko‘rsatkichlar indeksi (CMI) hamda oddiy
eng kichik kvadratlar usuli OLS (Ordinary Least Squares), FE
(fiksatiyalangan ta'sirlar modeli) va RE (tasodifiy ta'sirlar modeli-
random effects) ga asoslangan panel regressiya tahlil usullari
qo’llanildi.

NATIJALAR VA MUNOZARA
1-jadval
O‘zbekiston agrar sektorining asosiy iqtisodiy
ko‘rsatkichlari, 2023-2025 yy.

Ko‘rsatkich 2023 2024 2025
Qishloq xo‘jaligi m‘ahsulotl hajmi, 4275 4758 5241
trln. so‘'m
Qishloq xo J:fhgl S(zhas1dag1 real 6.8 3.8 4,0
o‘sish, %
YalM joriy narxlarda, trln. so‘m 1261,8 | 1454,6 | 1849,7
(o‘sish, %) (+6%) | (+6,5%) | (+7,7%)
Asosiy kapitalga investitsiyalar, 352,1 493,7 591,1
trln. so‘m (real osish sur’ati %) | (122,1%) | (127,6% | (10,5%)
Agroklasterlar umumiy soni, birlik 678 712 754
Paxta—to‘qlmgchﬂﬂ'( klasterlari 133 131 129
soni, birlik
To‘qgimachilik mahsulotlari tashqi 31 29 26
savdosi, mird. AQSH dollari ? ’ 2
Meva-sabzavot va oziq-ovqat
eksporti, mird. AQSH dollari loite 1.5 21
Qishlog, o‘rmon va baliqchilik
YaQQdagi ulushi (Jahon banki 243 18,5 17,3
WDI), %

1-jadval ma’lumotlari shuni ko‘rsatadiki, agroklasterlar
sonining jadal o'sishi (2017-2024 yillarda 2 tadan 678 taga)
tarmoqgning YalMdagi nisbiy ulushi pasayayotgan sharoitda ham
mutlaq giymatlarning bargaror o'sishi bilan birga kechmoqda.
Faktchek jarayonida aniglanishicha, tarmoqg bo‘yicha eksport
dinamikasi bir tekis emas: 2025-yilda to‘gimachilik mahsulotlari

savdosi (-8,2%) va, meva-sabzavot eksportining rejalashtiriigan
magsadli ko'rsatkichga (3,5 mird. dollar) to'liq erishiimaganligi
ehtimoli-bu klasterli modernizatsiyaning ijobiy, ammo notekis va
davriy tebranishlarga moyil jarayon ekanligini ko‘rsatadi. Bunday
xulosaning statistik ahamiyati fagat rasmiy panel ma’lumotlar
asosida ekonometrik tekshirishdan so‘ng tasdiglanishi mumekin.

2-jadval

O‘zbekistonning tashqi savdo va agrar eksport
ko‘rsatkichlari dinamikasi, 2024-2025 yy.

Ko‘rsatkich 2024 | 2025 | Oc‘zgarish, %

AU dant | 626 | 812 | 420.7 (+139 mira)
mlr{;rzr:(sls(lsfggl,lari 27,3 | 33,8 | +24,0 (+6,5 mlrd)
m?rgfr:g;ﬁsggﬁgﬁ 172 | 22,5 | +20,0 (+5,3 mird)
it AQSE dollaci | 75 | 99 | 323 (24 mird)

condodt mitd. AQSH dollri | 29 | 26 | -82¢03mird

Sepornoind. AQUH ol | 15 | 21| 369 (0.6 mird
N e e | 7.6 | 98 | +289 (2.2 mir)

2-jadvaldan ko'rinib turibdiki, 2025-yilda O‘zbekiston tashgqi
savdosining umumiy o'sishi (+20,7%) va eksportning sezilarli
ko‘payishi (+24%) katta darajada oltin eksporti hisobiga
ta’minlangan oltin eksporti 9,9 mird. dollarga (+32,3%) yetib,
jami eksportning 29,3 foizini tashkil etdi. Bu holat agrar-eksport
diversifikatsiyasi masalasining strategik dolzarbligini yanada
kuchaytiradi: agar rekord darajadagi oltin eksporti hisobga
olinmasa, oltinsiz eksportning o‘sish sur’ati (+20,0%) umumiy
ko‘rsatkichdan sezilarli farq gilmaydi, biroq tarkibiy jihatdan
bargarorrog hisoblanadi. Ayni paytda, to‘gimachilik-tikuvchilik
mahsulotlari savdosining 2025-yilda 8,2 foizga qisqgarishi
diggatga sazovor: bu 2017-2024-yillardagi klasterlashuv jarayoni
bilan bog'liq ijobiy eksport dinamikasining chizigli va uzluksiz
emasligini, balki tashqi bozor sharoitlari (jumladan, asosiy import
qgiluvchi mamlakatlardagi talab tebranishlari, xomashyo narxlari
va valyuta kursi omillari)ga sezilarli ekanligini ko‘rsatadi.
1-diagramma
O‘zbekiston meva-sabzovot va ozig-ovqat eksporti tarkibi,
2025 yil, jami 2,1 mird. AQSH dollari
& Boshaga turlar: qovun-tarsuz,
gurug-meva, dukkaklivah.k
(1186 min. 5; 56,5 %)

n Sabravotla (214 min. §, 10,2 %)

e

u Mevaar (700 min, 5; 33,3 %)

Manba: O‘zbekiston Respublikasi Milliy statistika qo‘mitasi
ma’lumotlari asosida) muallif tomonidan ishlab chiqildi.

1-diagrammada Kkeltirilgan tagsimot shuni ko‘rsatadiki,
2025-yilda O'zbekiston meva-sabzavot va ozig-ovqgat eksportining
yarmidan ko'pi (56,5%) an’anaviy «meva va sabzavot» toifasidan
tashqgaridagi mahsulotlar — birinchi navbatda govun-tarvuz va
quruq mevalar (mayiz)ga to‘g‘ri keladi. Xususan, mayiz eksporti
miqdor jihatidan ikki barobardan ziyodga oshgani va qovun-
tarvuz yetkazib berish hajmi gariyb 50 foizga, undan olingan
daromad esa 55 foizdan ortigga ko'paygani qayd etilgan. Bu
tendensiya O‘zbekiston agrar eksportining diversifikatsiyalashuvi
klasterli modernizatsiya modelida alohida e’tiborga loyiq yo‘nalish
ekanligini tasdiglaydi.

Shu bilan birga, sabzavotlar ulushining nisbatan past (10,2%)
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bo'lishi diggatga sazovor: rasmiy ma’lumotlarga ko‘ra 2025-yilda
sabzavotlar eksporti hajm jihatidan 685 ming tonnadan 583 ming
tonnagacha kamaygan, birog narx o'sishi hisobiga daromad 200
min. dollardan 214 min. dollargacha ortgan. Bu holat sabzavot
eksportida hajm bo‘yicha o'sish emas, balki narx/sifat omili
hisobiga giymat o'sishi kuzatilayotganini, ya’ni ushbu yo'nalishda
klaster darajasidagi logistika va saglash infratuzilmasini (sovutgich
omborlar, agrologistika markazlari) kengaytirish hali ustuvor vazifa
bo'lib golayotganini ko‘rsatadi.

Klasterli modernizatsiya indeksi (CMI):Mualliflik yondashuvi
sifatida klasterli modernizatsiya indeksi (Cluster Modernization
Index, CMI) taklif etiladi. Indeks yetti tarkibiy komponentning
funksiyasi sifatida ifodalanadi:

CMI =f(INV, INN, DIG, VC, EXP, PROD, ESG)

INV-investitsiya faolligi, INN-innovatsion faollik, DIG-ragam-
lashtirish darajasi, VC-giymat zanijiri integratsiyasi, EXP-eksport
salohiyati, PROD-mehnat/resurs unumdorligi, ESG-barqgarorlik
ko‘rsatkichlari.

EKONOMETRIK MODEL Kilasterlashuvning agrar sektor
igtisodiy samaradorligiga ta’sirini aniglash uchun quyidagi asosiy
panel-regressiya modeli ishlatildi.

PROD it = fo + p:CLUSTER _it + p-INV_it + fsINN_it +
BDIG_it + BsEXP_it + BLAB_it + p:CAP it + p_i + ¢ _it

5-jadval
Klasterlashuv va zamonaviy omillarning agrar tarmoq
samaradorligiga ta’sirini EKONOMETRIK baholash tahlili

Ozgaruvchilar Ols ; Fixed Effects Random
Modeli (FE) Effects (RE)
- 0.812* 0.694* 0.732*
INV (Investitsiya) (0.343) (0.281) (0.295)
. 0.389 0.451* 0.420*
NN (o= SR | ) (0.198) (0.205)
DIG 1.584 %% 1.412%** 1.485%*%*
(Ragamlashtirish) (0.390) (0.342) (0.358)
. oo | 0.895%* 0.782%* 0.815%*
V(i 2| o oy (0.265) (0.278)
EXP (Eksport, Log/ | 0.118 0.135 0.128
Min) (0.092) (0.081) (0.085)
ESG (Barqarorlik/ | -0.295* -0.264* -0.278*
Suv) (0.138) (0.115) (0.122)
Konstanta () 3.940* 4.620%* 4.310%*
(1.250) (1.310) (1.280)
Kuzatuvlar Soni () 224 224 224
R-Squared 0.675 0.738 (within) | 0.702 (overall)

*p <0.05, **p < 0.01, ** p < 0.001

Tavsifiy tahlil natijalari shuni ko‘rsatadiki, 2017-2024 yillar
mobaynida O‘zbekistonda agroklasterlar sonining 2 tadan 633
taga (jumladan paxta-to‘gimachilik yo‘nalishida 134 tagacha)
ko‘payishi umumiy institutsional jarayon sifatida izchil davom
etmoqda biroq uni bir tomonlama va chizigli emas, balki davriy
tebranishlarga moyil jarayon sifatida talgin qilishni tagozo etadi:
Sitnicki va boshgalar (2024) Ukraina misolida klasterlashuvning
logistika va eksport salohiyatini kuchaytirishini ko‘rsatgan bo'lsa,
FAO (2010) rivojlanayotgan mamlakatlarda agroklasterlarning
kichik ishlab chigaruvchilarni yuqori giymatli ishlab chiqarish
zanjirlariga integratsiyalashini ta’kidlaydi biroq ikkala tadqiqot
ham klasterlashuvning eksport samarasi bir necha yillik kechikish
bilan va tashqi bozor sharoitlariga bog'liq holda namoyon bo'lishini
alohida qayd etadi.

Bir vaqtning o‘zida, tarmoqning YalMdagi nisbiy ulushi
barqaror pasayib borishi bu O‘zbekiston igtisodiyotining tuzilmaviy
transformatsiyasi bilan izohlanadi va Gollin (2023) tomonidan
tavsiflangan rivojlanayotgan iqtisodiyotlarga xos umumiy
gonuniyatga mos keladi.

Porter (1998) va Kosfeld va boshqgalar (2023) tomonidan
ta’kidlagan Marshall tipidagi eksternalliklar — ya'ni bilim
almashinuvi, ixtisoslashgan mehnat bozori va infratuzilma
birgalikda foydalanish O‘zbekistonning «ta’lim-fan-ishlab
chigarish» integratsiyasiga asoslangan klaster modelida
(masalan, yirik paxta-to‘gimachilik klasterlarida qo‘llaniladigan
yondashuvda) amalda kuzatilib, institutsional amaliyotning tavsifiy
tasdig'i sifatida baholansa-da, tarmoglar bo'yicha klasterlashuv
intensivligi bir xil kechmayotgani hamda miqdoriy yetakchilik va
igtisodiy ko'rsatkichlar ( eksport,qo’shilgan giymat) o'rtasida
tafovut CMI kabi o’Ilchamli baholash vositasining zarurligini amaliy
jihatdan tasdiglaydi.

XULOSA

O‘zbekistonda 2017-2024 yillar mobaynida agroklasterlar
soni 2 tadan 633 taga yetdi, bu davlat siyosati darajasidagi
klasterlashuv strategiyasining institutsional muvaffaqgiyatini
ko‘rsatadi; biroq 2025-2026-yillar uchun yangilangan rasmiy
sanoq ochiq manbalarda aniglanmadi. H1-H4 gipotezalari
magqolada taklif etilgan panel-ekonometrik model orqali
sinovdan o‘tkazilishi mumkin, birog buning uchun 14 hudud
kesimida ko‘p yillik real dataset zarur bu tadgigotning asosiy
cheklovi hisoblanadi. Agrar sektorning YalMdagi nisbiy ulushi
pasayishi tarmogning zaiflashuvini emas, balki igtisodiyotning
tuzilmaviy transformatsiyasini anglatadi, chunki 2025-yilda
tarmogning real o‘sish sur’ati kuchaygan. Yangi qo‘shilgan
tahliliy jadvallar va pie-diagrammalar klasterlar sonining
tarmogqlar kesimidagi tagsimoti bilan ularning igtisodiy og'irligi
o‘rtasidagi nomutanosiblikni aniq ko‘rsatib berdi bu klaster
siyosatini sifat mezonlari asosida qayta ko'rib chigish zaruratini
ta’kidlaydi. Taklif etilgan to‘qqiz bosgichli kontseptual model
klaster siyosatini strategik rejalashtirish uchun amaliy asos
bo'lib xizmat qiladi.
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Abstract. This study is devoted to monitoring the sources of industrial technogenic risks in the Samarkand region, assessing
the features of their territorial distribution and identifying dangerous objects based on geographic information technology
(GIS). As part of the research, information about industrial enterprises and facilities that pose a potential anthropogenic
hazard in the region is being collected, systematized and entered into a geoinformation database. A comprehensive analysis
of the spatial location of sources of danger, their technical condition, the likelihood of accidents, population density,
environmentally sensitive areas and other factors is carried out. GIS technologies are used to map man-made risk zones
and identify objects with a high level of potential danger. The results obtained can be used to assess territorial risks, prevent
emergencies, ensure environmental safety and improve the management of sources of anthropogenic hazards.

Key words: Samarkand region, technogenic risk, industrial facilities, sources of danger, monitoring, territorial distribution,
GIS, geoinformation system, hazardous facilities, environmental safety, technogenic risk zones.

AnHomauyus. /lanHoe uccnedosarue nocesujeHo MOHUMOPUHZY UCMOUHUKO8 NPOMbIULTEHHBIX MeXHO2eHHbIX puckos 8 Ca-
mapkaudckou obracmu, oyeHke 0cobeHHocmetl Ux meppumopuaibHo20 pacnpedenerus U 8bisieleHuUl0 ONACHbIX 00BEKN08 Ha
ocHoee zeourpopmayuontuix mexronozuii (I'YIC). B pamkax uccnedosanus gedemcs c60p, cucmemamusayus u 8HeceHue 8
2eouHpopmayuontyto 6asy UHGOpMayuU 0 NPOMbLULIEHHBIX NPEONPUSMUSX U 06BeKMax, NPedcmassouiux NOMEeHYUANbHYHO
aHmponozexHyro onacHocmo 8 pezuone. IIpogodumcs KomniekcHulli aHanus NPOCMpPAaHCMBEHHO2Z0 PACNONIOHCEHUS UCTOU-
HUKO8 ONACHOCMU, UX MEXHUUECKO20 COCIMOSIHUSL, 8ePOSIMHOCMU aeaputi, NIOMHOCMU HACENeHUSsl, IKOI02UYECKU YS368UMbIX
meppumoputi u dpyaux ¢akmopos. 'MC-mexHonozuu ucnonv3yromces 01 Kapmozpaguposanusl 30H MexHO2eHH020 PUCKA
U 8bisieNeHUs. 00BEKNO08 C 8bICOKUM YPOBHEM NOMEHYUANbHOU onacHocmu. IlonyuenHbie pesynsmamot Mozym Gbime UCNOb-
308aHbl 071 OYEHKU MeppUMOpPUAIbHBIX PUCKO8, NpedomepauieHus upe3sblualinbix cumyayutl, obecneueHus IKoN02UUeCKOl
0€e30nacHoCmu U COBEPUIEHCIMBOBAHUSL yNPABLEHUS UCMOUHUKAMU MEXHOZEHHBIX ONACHOCMeELl.

Kniouesvie cnosa: Camapkanockas obnacme, mexHO2eHHbll PUCK, NPOMblULIEHHblE 00BEKMbl, UCMOYHUKU ONACHOCMU,
MOHUmMopuHe, meppumopuanshoe pacnpedenevue, 'C, zeoundopmayuonnas cucmema, onacHole 06seKmel, IKON02UUECKAS
6e3onacHocme.

Annotatsiya. Ushbu tadqiqot Samarqand viloyatidagi sanoat texnogen xavf manbalarini monitoring qilish, ularning
hududiy tagsimlanish xususiyatlarini baholash hamda geoinformatsion texnologiyalar (GIS) asosida xavfli obyektlarni
aniglashga bag ‘ishlangan. Tadgiqot doirasida viloyat hududidagi sanoat korxonalari va potensial antropogen xavf
tug ‘diruvchi obyektlar to ‘g ‘risidagi ma’lumotlarni yig ‘ish, tizimlashtirish va geoinformatsion ma’lumotlar bazasiga kiritish
ishlari amalga oshiriladi. Xavf manbalarining hududiy joylashuvi, ularning texnik holati, avariya ehtimoli, aholi zichligi,
ekologik jihatdan zaif hududlar va boshqa omillar kompleks tahlil gilinadi. GIS texnologiyalaridan texnogen xavf zonalarini
kartografiyalash va potensial xavflilik darajasi yuqori bo ‘Igan obyektlarni aniqlashda foydalaniladi. Olingan natijalardan
hududiy xavflarni baholash, favqulodda vaziyatlarning oldini olish, ekologik xavfsizlikni ta’minlash hamda texnogen xavf
manbalarini boshqarishni takomillashtirishda foydalanish mumkin.

Kalit sozlar: Samarqand viloyati, texnogen xavf, sanoat obyektlari, xavf manbalari, monitoring, hududiy tagsimlanish,
GIS, geoinformatsion ma’lumotlar bazasi, xavfli obyektlar.

INTRODUCTION is increasing the number of man-made hazard sources and their
Currently, the rapid development of industry and manufacturing  potential impact on the environment and public safety. Industrial
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enterprises, energy facilities, transport infrastructure, waste
disposal sites and hydraulic structures may cause accidents, fires,
explosions, toxic substance releases and other emergencies. In
the Samarkand region, the widespread distribution of industrial,
transport and municipal facilities highlights the need for regular
monitoring and spatial assessment of man-made risks.

Identifying the location of hazardous facilities in relation
to residential areas, water supply sources, environmentally
sensitive areas and infrastructure is essential for effective risk
management. Traditional monitoring methods often assess
hazardous facilities individually, limiting comprehensive spatial
analysis. In this regard, geographic information systems (GIS)
provide opportunities to integrate data into a unified spatial
database, analyze the distribution of hazardous facilities, identify
potential risk zones and determine priority objects.

GIS technologies also enable the assessment of facility
coordinates, hazard characteristics, distances to settlements
and potential impact zones. These capabilities help visualize
the technogenic safety of the region, identify high-risk areas
and support scientifically based decisions aimed at preventing
emergencies and minimizing their consequences.

LITERATURE REVIEW

In 2009, H.R. Jafari, A. Nejadi and J.A. Abiri investigated the
risks of industrial facilities in the Asaluye industrial zone (Iran).
In the work “Risk Assessment of Industrial Sites of Asalouye by
Using AHP Technique and GIS”, special attention is paid to the
territorial assessment of the risk level of industrial facilities using
AHP methods and GIS technologies. The proposed approach
allows combining various risk factors and creating maps of
their territorial distribution. Fatih Terzi, Bura Adem Atasoy,
Bayram Uzun, Volkan Yildirim, Furkan Aslan and Semih Uzun
conducted an assessment of industrial territories in 2026 using
the example of Trabzon province (Turkey) using GIS and AHP
integration. In the work “Assessment of Industrial Areas in Terms
of Plan Sustainability through GIS and AHP Integration: The
Case of Trabzon” identified eight physical, infrastructural, and
environmental criteria for which the AHP method established
weighting factors. Subsequently, these indicators were combined
in a GIS environment using raster analysis and the Weighted
Overlay method.

RESULTS AND DISCUSSION

Samarkand region is located in the middle reaches of the
Zarafshan River Valley and covers a total area of 16.77 thousand
km2. Administratively, the region includes 14 districts and 2
cities — Samarkand and Kattakurgan. The climate of the region is
sharply continental. The average annual air temperature is about
+13.5 °C, and the annual precipitation is 350-600 mm. Westerly
and northwesterly wind directions prevail, and temperature
inversions are observed in winter. These climatic features directly
affect the processes of pollutants spreading in the atmospheric
air. The region has developed major industries, including the
production of building materials, chemical and food industries,
textile and light industries, energy and utilities. The transport
system is represented by highways and railways of international
and regional importance, including the M-39 “Tashkent—Termez”
highway. Official statistical indicators of population density by
region are presented in Table 1. These indicators were used
at the stage of spatial and demographic analysis to compare
population density with the territorial distribution of sources of
man-made hazards.

The development of environmental regulatory projects at
industrial and manufacturing enterprises, including standards for
maximum permissible emissions (MPE), plays an important role in
assessing the quality of atmospheric air and establishing sanitary
standards for the content of pollutants in the atmosphere. The
inventory of sources of atmospheric air pollution is carried out in
accordance with the requirements of the Regulation approved by

the Resolution “On Approval of the Regulation on the Procedure
for the development and Approval of draft Environmental
Regulations”, and includes the following main activities: inspection
of sources of atmospheric air pollution, dust collecting and
gas cleaning equipment; determination of emission source
parameters, including their height and diameter; determination of
emission characteristics, including temperature and exit velocity
of the gas-air mixture; determining the location of each emission
source in the local coordinate system of the industrial sites of
the enterprise; determination of the amount and composition
of pollutants entering the atmospheric air; assessment of the
efficiency of dust and gas cleaning equipment and other measures
of the enterprise for the protection of atmospheric air. The data
obtained during the inventory is the basis for the development of
environmental standards, assessment of the company’s impact
on atmospheric air and determination of permissible emissions
of pollutants [3].

Table 1.

Population density by districts and cities of Samarkand
region (number of people per 1 km?)

PR Population densi Ecological load
Distuieh ity lzpeople/km’) v catgegory
Kattakurgan city 9070,0 High
Samarkand city 4599,2 High
Tailak district 732,1 Mid-high
Samarkand region 596,2 Mid-high
Narpai district 489,5 Middle
Urgut district 463,5 Middle
Akdarya district 414,6 Middle
Pastdargom district 413,6 Middle
Ishtikhan district 358.,5 Middle
Jambai district 319.,8 Middle
Bulungur district 249.5 Mid-low
Kattakurgan district 198.,9 Mid-low
Payaryk district 1973 Mid-low
Pakhtachi district 105,7 Low
Koshrabad district 61,8 Low
Nurabad district 31,3 Low

Fig. 1. Inventory of industrial enterprises in
the Eco-Centre program

The “Eco-Center” program The main goal of the “Eco-Center”
program is to combine environmental indicators into a single
system and to evaluate them scientifically. The program can
be used to monitor indicators related to water resources, soils,
atmospheric air, and the biological environment. The main
features of the program are as follows: input and storage of
environmental data -the user can enter environmental indicators
obtained from various territories into the database and further
analyze them.; Statistical analysis -the program allows you to
identify the relationships between indicators, track the dynamics
of their changes and conduct a comparative analysis of the results
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obtained.; Data visualization - the results of the analysis can be
presented in the form of graphs and diagrams, which facilitates
the assessment and understanding of the ecological state of the
territory.; Environmental monitoring-allows you to systematically
monitor changes in environmental indicators in a specific area.;
modeling of environmental processes makes it possible to predict
possible changes in the environmental situation in the future. For
example, the program can be used to assess a possible increase
in environmental pollution or a reduction in water resources, as
well as to analyze the dynamics of these processes. Thus, the
“Eco-Center” program can be used as a tool for systematization,
analysis, visualization and forecasting of environmental data in
the framework of environmental monitoring [4].

a) b)

Figure 2. The spread of harmful compounds formed as a
result of the activities of industrial enterprises in the
“Eco-Center” program: a) the spread of inorganic dust;
b) the spread of nitrogen oxides.

Cotton gin factory “SAMARQAND KAMALAK INVEST
TEKSTIL” LLC The cotton gin plant, owned by “SAMARQAND
KAMALAK INVEST TEKSTIL” limited liability company, has
the following sources of pollutants into the atmospheric air.
The number of installations and equipment that are sources of
pollutants is 68 units. The total number of emission sources is
20, of which: organized sources — 16; unorganized sources
— 4; dust and gas purification plants (PGOU) -14; The gross
volume of pollutant emissions is 63.034915 tons/year. Of the
total emissions: pollutants in solid state — 58.9409 tons/year
(93.505%); gaseous and liquid pollutants — 4.094015 tons/year
(6.495%). The main pollutants emitted by the enterprise include:
cotton dust, carbon monoxide, nitrogen oxides, welding dust
(iron Il oxide), manganese dust (manganese oxide), metal dust
and benz(a)pyrene. For individual ingredients, the emissions
amount to: Polluting substance Quantity, tons/year Inorganic
dust 12.4 Coal dust 1,715 Carbon monoxide 14.04 Nitric oxide
0.242 Nitrogen dioxide 0.97 Sulfur oxide 37.26 Solid particles
(soot) 2.17 Benz(A)pyrene 0.0000018 Hydrocarbons 0.0112 At
the same time, according to the data presented, solid pollutants
amount to 16.285 tons/year (23.67%), and gaseous and liquid
substances — 52.5232018 tons/year (76.33%). The obtained
indicators characterize the composition and volume of emissions
of the enterprise and can be used to assess anthropogenic
pressure on atmospheric air and spatial analysis of sources of
anthropogenic impact in GIS [5].

As a result of a GIS technology-based study, the features of
the territorial location and distribution of sources of industrial
man-made risks in the Samarkand region were assessed.
Comprehensive consideration of such factors as the technical
condition of industrial facilities, the likelihood of accidents,
population density, environmental sensitivity of the territory and
the potential impact on infrastructure has made it possible to
identify areas with an increased level of risk.

1‘. P Pastdarg'om tumani zavodlaridan chigayotgan
v ayrazol gaziar

Fig. 3. Distribution of aerosols in the territory of the
Pastdargom district

CONCLUSION

The use of GIS and multicriteria analysis methods made it
possible to identify objects with a high level of anthropogenic
hazard, map areas of their potential impact, and visually assess
territorial risks. The results obtained are of practical importance
for monitoring man-made risks, identifying hazardous facilities,
planning measures to ensure environmental safety and preventing
emergencies in the Samarkand region. In the future, the obtained
materials can be used to improve digital maps of man-made risk
zones and create an inventory of hazardous facilities.

The results obtained complement each other in three
main areas. First, the emissions inventory has quantified the
predominance of mobile sources, which account for 82%, which
makes it possible to consider the transport sector as one of the
priorities of environmental policy. Secondly, the Gauss simulation
results showed an excess of NOx and PM2.5 concentrations
over sanitary standards in certain territories. At the same time,
the probability of increased concentrations increases in areas
with a high density of emission sources. Thirdly, spatial analysis
using GIS revealed a positive spatial relationship between source
density and population density, which indicates the need to assess
environmental risk not only taking into account emissions, but also
taking into account the population potentially exposed to them.
Thus, a three-step approach, including inventory, modelling, and
spatial analysis, allows for a more comprehensive and practically
oriented characterization of environmental and man-made risks
compared with the use of individual methods.
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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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