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MAZKUR JURNAL SAHIFALARIDA RESPUBLIKA VA XORIJIY MAMLAKATLARDA
TUPROQSHUNOSLIK, AGROKIMYO VA AGROTUPROQSHUNOSLIK SOHALARIDA
OLIB BORILGAN ILMIY TADQIQOTLAR NATIJALARI, YANGILIKLAR,

ILMIY YUTUQLARGA OID MAQOLALAR CHOP ETILADI.

HA CTPAHNLAX 2TOTO XXYPHAJTA MNYBJTNKYIOTCH CTATbW O PE3YJIbTATAX
HAYYHbIX MCCNEOAOBAHMN, HOBOCTAX, HAYYHbIX JOCTUXEHNAX

B OBJTACTU MOYBOBEOEHWA, ATPOXUMWNIK N ATPOTTOYBOBEOEHWNA

B PECTTYBJTMKE N 3APYBEXHbBIX CTPAHAX.

ON THE PAGESOFTHIS JOURNAL ARTICLES ARE PUBLISHED ON

THE RESULTS OF SCIENTIFIC RESEARCH, NEWS, SCIENTIFIC ACHIEVEMENTS

IN THE FIELD OF SOIL SCIENCE, AGROCHEMISTRY AND AGRICULTURAL SOIL SCIENCE
IN THE REPUBLIC AND FOREIGN COUNTRIES.

Eslatma: “Tuprogshunoslik va agrokimyo ilmiy jurnali O‘zbekiston Respublikasi Qishlog
xo‘jaligi vazirligi huzuridagi Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti muassisligida
2022-yildan buyon nashr etilmoqgda.

Endilikda ushbu ilmiy jurnal, O%zbekiston Respublikasi Oliy ta’lim, fan va
inovatsiyalar vazirligi huzuridagi Oliy attestatsiya komissiyasi tomonidan
2022 yil 29-dekabrdan 03.00.00-Biologiya fanlari bo'yicha, 2023 yil 31-yanvardan 06.00.00-
Qishlog xo‘jaligi fanlari bo'yicha dissertatsiyalar asosiy ilmiy natijalarini chop etishga tavsiya
etilgan milliy nashrlar ro‘yxatiga kiritildli.

Asos: O‘zbekiston Respublikasi OAK Biologik tadqgiqotlar va biotexnologiyalar bo'‘yicha
(27.12.2022 y., N° 12) hamda Qishloq xojjaligi, veterinariya va ozig-ovqgat tadqiqotlar bo'yicha
ekspert kengashlarining tavsiyasi (29.12.2023 y., N° 1), O‘zbekiston Respublikasi OAK
Rayosatining qarorlari (29.12.2022 y., N° 330/5 va 31.01.2023 y., N2 332/5).

Ushbu “Tuprogshunoslik va agrokimyo” ilmiy jurnalida nashr etilgan maqolalarda keltirilgan
ma’lumotlarning hagqoniyligiga mualliflar mas’uldir.

Jurnaldan ma’lumotlar ko‘chirib olinganda “Tuprogshunoslik va agrokimyo” ilmiy jurnalidan
olindi, deb ko‘rsatilishi shart.

N23/2025 y.
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XALQARO ALOQALAR

KENG KO‘LAMLI ILMIY HAMKORLIK -
SOHADA KUCHLI ILMIY G‘OYA BILAN SHAKLLANGAN
ISTIQBOLNI VA MAQSADLARNI BELGILASH UCHUN
SAMARALI MULOQOT QILISH IMKONIYATI...

Darhagigat, har bir sohada
rivojlanishning yuqori pog‘onasiga
tinimsiz sa‘y-harakatlar bilan bosgichma-
bosgich  shakllarda  erishiladi.  IImiy
hamkorlik qilish bugungi kunda awvvalgi
villarga garaganda ancha keng targalgan.
Soha bo'yicha hamkorlik gilish nafagat
xorijiy hamkasblar bilan yagindan ishlash
yoki muloqgot gilish istagi keng ko'lamli
ilmiy hamkorlikni yo‘lga go'yishgina bo'lib
golmay, balki, ko'p jihatdan aytishimiz

mumkinki, butun dunyo olimlari e'tiborini
tortayotgan hozirgi iglim o'zgarishi bilan
bog'lig

bo'lgan  global muammolar
ikni zaruratga aylantirdi.

: llepeuoumi NOANHCAHHSA CONVIAILICHHUHA
0 MEKAYHAPOAHOM HAYYHOM COTPYIHHYECTBE

Shuningdek, global iglim o'zgarishi
jarayonlari: tuproglarning yemirilishi,
muntazam chang va qgum bo‘ronlarini

ko'tarilishi, ichimlik  suvi taqgchilligi,
havoning ifloslanishi, bioxilma-xillikni
gisgarishi,  yerlarning  turli  darajada

degradatsiyaga uchrashi, hosildorlikning
keskin pasayishi kabi ko'plab boshga
muammolar barcha soha vakillarining
diggat markazida bo'lib  golmogda.
Albatta, dunyo olimlarini bugungi davr
ana shunday global oxshash muammo-
larni  birgalikda bartaraf etish uchun
hamkorlik gilishga undamoqgda.

rahbari

agrar
soha bo'yicha olib borilayotgan siyosat va
islohotlar samarasi olarog mamlakatimiz
gishlog xo'jaligi sohasida keng gamrovli

So'nggi vyillarda davlatimiz
Shavkat Mirziyoyev tomonidan

ilmiy-amaliy hamkorlik alogalari tobora
rivojlanib mustahkamlanib bormoqgda.
Yaginda Xitoy gishlog xofjaligi fanlari
akademiyasining G'arbiy gishlog xo'jaligi
instituti  tomonidan  tashkillashtirilgan
“Xitoy — Markaziy Osiyo" sho'r va ishqgorli
yerlarning meliorativ holatini yaxshilash
sohasida ilmiy-texnikaviy innovatsiyalar
xalgaro ilmiy

va hamkorlik bo'yicha
konferensiya bo'lib o'tdi.




Konferensiyaga taklif etilgan Marka-
ziy Osiyo davlatlari -  O'zbekiston,
Qozog'iston, Tojikiston, Qirg'iziston
davlatlari gishlog va suv xoYjaligi bo'yi-
cha soha olimlari, xalgaro tashkilotlar va
institutlar vakillari hamda yuqgori malakali
mutaxassislari bir nugtada jamlandi.

Xitoy gishlog xo'jaligi fanlari
akademiyasining G'arbiy gishlog xo'jaligi
instituti  tomonidan  tashkillashtirilgan
«Xitoy — Markaziy Osiyo" sho'r va ishqgorli
yerlarning meliorativ holatini yaxshilash
sohasida ilmiy-texnikaviy innovatsiyalar
va hamkorlik bo'yicha xalgaro ilmiy
konferensiya»ning asosiy magsadi:

- Xitoy va Markaziy Osiyo mamlakat-
lari ortasida sho'r va ishqgorli tuproqg
melioratsiyasi sohasida akademik
almashinuvni mustahkamlash;

- sho'r va ishqgorli tuprog resurslari-
dan ilmiy asoslangan va samarali
foydalanishga ko'maklashish;

- hududiy ekologik muhitni yaxshi-
lash va barqgaror rivojlanishni ta'minlash;

- ozig-ovgat xavfsizligi va ijtimoiy
bargarorlikni  ta'minlash  va  boshqga
mavzuga oid tashkiliy masalalardan iborat.

Umuman olganda  konferensiya
gatnashchilari e'tiborini Xitoyliklar
tomonidan xalgaro hamkorlik platforma-
sini qurish uchun “Bir kamar va yo'l"
tashabbusi, ya'ni, 2030-yilgacha strategik
magsad - Xitoyda yetakchi texnologik
innovatsiyalar markazi va sho‘rlangan
verlardan kompleks foydalanish bo'yicha
muhim  markaz: iste'dodlar zaxirasi,
innovatsion  yechimlar uchun  sinov
maydonchasi, sanoat texnologiyalari
manbai, xalgaro tajriba almashinuvni
yo'lga qo'yish asosida mamlakatlar va
mintagalarda gishlog xo‘jaligining yuqgori
sifatli rivojlanishga erishishga garatildi.

Shuningdek, konferensiya davomida
sohaga oid turli mavzularda tagdimot-
lar o'tkazildi. Shu jumladan tadbirning
asosiy qgismida Tuproqgshunoslik va

agrokimyoviy tadqiqotlar instituti
direktori Bobomurodov Shuxrat
Mexribonovich tomonidan “Tuprogning

degradatsiyasi va uning oldini olishga
zamonaviy yondashuviar” mavzusidagi
tagdimoti tinglandi.

BEGXER (Hllhi)
VEGSRE
B (FREFREEHMS)

Konferensiya doirasida “Yosh
olimlar forumi” Changji shahri, Jinxiu
zalida o'tkazildi. Unda Tuproq geografik
axborot tizimlari va pedometrika bo‘limi
boshlig‘i Baxodirov Zafar Abduvaliyevich
tomonidan  “Tuprogni  tahlil  qgilishda
masofadan zondlash va sun’iy intellekt
texnologiyalarini  qo'llash” mavzusidagi
tagdimoti o'tkazildi.
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Tadgigot tashkilotlari

hamkorlikdagi

yondashuvlarga borgan sari ishtiyoq
bilan yondashmoqgda. Chunki, global
murakkab muammolarni mustaqil

hal etishdan ko'ra, tezrog hamkorlikda
amalga oshirish afzalrogdir. Konferensiya
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kun  tartibida
va muhokamalardan so'ng tadbir
ishtirokchilari o'rtasida o'zaro kelishuv
va memorandumlar imzolash marosimi
o'tkazildi.  Shu jumladan Tuprogshu-
noslik ~ va  agrokimyoviy  tadgigotlar
instituti  Xitoy gishlog xofjaligi  fanlari
akademiyasining G'arbiy gishlog

o'tkazilgan  tagdimot

Ushbu memorandum va kelishuvlar
kelgusida aynan tuprogshunoslik yo'nali-
shida olib borilayotgan ilmiy va amaliy
tadgigot ishlarini yanada takomillash-
tirish, dolzarb masalalar  yuzasidan
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Muxtasar qilib aytganda tuprog-
shunoslik yo'nalishida keng ko'lamli ilmiy
hamkorlik qgilish — sohada kuchli ilmiy

xo'jaligi instituti o'rtasida o'zaro
hamkorlik  to'g'risidagi  memorandum
imzolashga  erishildi.  Institut  olimlari

GCansu qishlog xo'jaligi  universiteti va
Xitoy FA Geografiya va ekologiya ilmiy-
tadgigot instituti masul xodimlari bilan
ham o'zaro hamkorlik masalalari
muhokama qgilindi.

S NIl

tadgigotlarni amalga oshirish, birgalikda

muhokamalar olib borish va boshga
shakllarda  tadbirlarni  tashkil etishda
hamkorlik gilishga asoslanganligi bilan

ahamiyatlidir.
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g'oya bilan shakllangan istigbolni va
magsadlarni belgilash uchun samarali
imkoniyatdir.

Akbar XUDOYQULOV




TUPROQSHUNOSLIK

UO’K: 631.452
QAMASHI TUMANI LALMI TUPROQLARINING HOZIRGI HOLATI
VA ULARDAN SAMARALI FOYDALANISH YO'LLARI

Abduraxmonov Nodirjon Yulchiyevich,
biologiya fanlari doktori, professor,
e-mail: nodirjon_1976@mail.ru

Qorayev Aliyor Xasanovich,
b.ff.d. (PhD) katta ilmiy xodim, bo‘lim boshlig'i

Abdurasulov Hamza Xudoyqulovich,
kichik ilmiy xodim qg.x.f.d.(PhD)

Tuprogshunoslik va agrokimyoviy tadgigotlar instituti

Annotatsiya. Magolada Qashgadaryo viloyati Qamashi tumanidagi qgishlog xo'jaligida
foydalanilayotgan lalmi to'g tusli va tipik bo'z tuproglarning yer fondi, paydo bo'lish sharoitlari,
tarkibi, xossa-xususiyatlari va ularning unumdorligini baholash to'g'risidagi ma'lumotlar
keltirilgan.

Kalit sozlar: Lalmi to'qg tusli va tipik bo'z tuproglar, mexanik tarkib, eroziya, giyalik ekspozit-
siyasi, yuvilish, gumus, oziga moddalar, unumdorlik, sifat bahosi, bonitet ball.

AHHOTAUMA. B CcTaTbe paccMaTpUBaeTCs HEeKOoTOpble CBOMCTBA 6GOrapHbiX TeMHbIX U
TUMUYHO CepPO3eMHbIX MoYB KaMallMHCKOro paroHa, KallkagapuHckow obnactu. MpuBogaTcs
BorapHbl 3eMenbHbld GOHO, UCMONb3YyeMbIX B YCIOBUAX CEMbCKOTO XO3AMCTBA, MeXaHMUYeCKnm
COCTaB, cofgepykaHusa rymyca n nHdopMaumm o6 oLeHKe UX MAI040P0aUNA.

KnouyeBble cr1oBa: GorapHble TeMHble W TUMWYHbIE CePO3eMbl, MeXaHU4YecKny COocCTaB,
2p03M4, DKCMO3ULMA CKMNOHOB, CMbITOCTb, TYMYC, MUWTaTeNbHbIE 3MeMeHTbl, MI1ogopoame,
KayecTBeHHaa oLeHKa, 6ann boHuTeTa.

Annotation. The article presents the results new data on the rainfed dark and
typical serozem soils Kashkadarya region Kamashiniskoy district, their rainfed land fund of
assets used in the conditions of agriculture, composition, properties and information on the
evaluation of their effectiveness.

Key words: Rainfed dark and typical serozem soils, mechanical composition, erosion,
exposure declivity, erosion, humus, fertility, qualitative estimation, assessment scores.

hamda ustki unumdor

Kirish. Respublikamizda suv
zahiralarining  yetishmasligi,  sug'orish
uchun sarflanayotgan suvlarning asosiy

gismi chetdan kirib kelayotganini
hisobga olsak, mavjud lalmikor
dehgonchilik uchun varogli vyerlardan

ham qgishlog xofjalik ishlab chigarishida
keng va samarali foydalanish lozimligi
yaqgqgol ko'zga tashlanadi.

Lalmikor hudud tuproglaridan gish-

log xofjaligida foydalanish magsadida
yverni haydash natijasida tuprogning
suvga bo'lgan bardoshliligi kamayib va
tuprog zarrachalarini  bir biriga bo'sh

birikkanligi sababli, erozion jarayonlarga
(suv ogimiga) kam garshilik ko'rsatadi

tuprogni
(umusli) gismi yuvilib ketadi. Natijada,
lalmi tuproglari targalgan massivlarda
keng migyosda dehgonchilik qilishda
imkoniyatlar chegaralanilb goladi, shuning

uchun ham lalmi yer maydonlarida
gishlog xoYjaligi ekinlarining hosildorligi
kamligi atmosferadan tushadigan

yog'ingarchilik miqgdoriga bog'lig bo'lib,
katta maydonlar ekilmasdan yoki sama-
rasiz yaylov sifatida foydalanib kelinmoqgda.

Lalmikor yerlardan samarali foydala-
nish, ularning salohiyatini  to'laligicha
ishlab chigarishga jalb etish, global iglim
o'zgarishi jadallashgan, aholi soni tez
suratlarda ko'payib borayotgan davrda,
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oziq ovgat havfsizligini ta'minlash va
shu kabi bir gator muammolarni hal
etish shu kunning dolzarb masalalaridan
hisoblanadi.

Tadgigotlarda olingan natijalar va
kartografik materiallar eng awvalo, lalmi
tuproglarning ekologik-meliorativ holatini
yaxshilash, suv va jarlanish eroziyasi kabi
salbiy jarayonlarni oldini olish hamda
tuprog iglim sharoiti va xossa xususiyat-
lariga garab don va dukkakli ekinlarini
hosildorligini oshirish uchun SuvV
eroziyasiga uchragan lalmi yerlarning
unumdorligini gayta tiklashga garatilgan
agrotexnologiyalarini  ishlabb  chigishda
ilmiy asos bo'lib xizmat giladi.

O'zbekiston Respublikasi Prezidenti-
ning 2022 vyilning 10 iyunidagi PQ-277-
son «Yerlar degradatsiyasiga qgarshi
kurashishning samarali tizimini yaratish
chora-tadbirlari to'g'risida»gi garori
hamda mazkur garor bilan yerlar degra-
datsiyasi jarayonlari bilan kurashish va
ularning oldini olish hamda tuproglarni
muhofaza qgilish  bo'yicha harakatlar
rejasi gabul gilgan. Qarorning 4 — ilovasi
bilan degradatsiyaga uchragan yerlarda
bunday salbiy jarayonlarni oldini olishga
garatilgan tadgigotlar yo'nalishlari
keltirilgan bo'lib, ulardan biri «Lalmikor
hududlarda tuproq degradatsiyasi oldini

olishning samarali agrotexnologiyalarini
ishlab  chigish»  tadgigot ishlarning
ustuvor  yo‘nalishlaridan  biri  sifatida
belgilangan [1].

Respublikamizning turli regionlarida
lalmi tuproglar turli xil nishabliklarda
hamda balandliklarda joylashganligi
bilan bir biridan farg giladi. Ular asosan
Toshkent, Qashgadaryo, Surxondaryo,
Jizzax, Samargand, Navoiy viloyatlarida
keng maydonlarni egallaydi [3].

Lalmikor hudud
respublikamizning tog' oldi va osti
tekisliklarida, adirlarda, past tog' va
o‘rtacha balandlikdagi tog'lar mintagasi-
da joylashgan bo'lib, tuprog qgoplamlari
asosan jigarrang tuproglar, hamda to'g

tuproglari

tusli, tipik va och tusli bo'z tuproglar-
dan iborat. Tuprog hosil giluvchi jinslar
asosan elyuviy, delyuviy, delyuviy-prolyuviy,
prolyuviy, mayda tuprogli-skletlashgan,
lyoss va lyossimon gumoglardan
tashkil topgan yotgiziglardir. Rasmiy
ma'lumotlarga garaganda respublika-
mizda 756,3 ming gektardan ortig lalmi
yverlardan fagat 300 ming gektaridan

samaraliroqg foydalaniladi, ularda
asosan boshogli gfalla ekinlari ekiladi,
golgan 400 ming gektar vyerlardan

gishlog xo'jalik ishlab chigarishda deyarli
foydalanilmaydi [4].

Lalmi tuproglardan dehgonchilikdan
keng foydalanish darajasi ortib borishi
unga bo'lgan e'tibor ham vyildan vyilga
oshib bormogda, bu esa ushbu tuprog-
larni tadqgigot o'tkazish orgali unumdor-
ligini  muntazam ravishda monitoring
(kuzatuv) qilib borishni tagozo etmoqda.
Shu sababli lalmi tuproglardan samarali
foydalanish hamda ularni sug‘oriladigan
yverlar kabi unumdorligini  tiklash va
oshirib borishda tuprog unumdorligini
baholash, kadastr guruhlariga ajratish
orgali  gishlog xoYjaligida  foydalanib
kelinayotgan lalmi tuproglardan to'g'ri,
samarali foydalanish koeffitsientini
ko'rsatib berish muhim vazifalardan biri
hisoblanadi.

Geomorfologik jihatidan Iyossimon,
prollyuvial ba'zan dellyuvial yotgiziglardan
tashkil topgan Qashgadaryo daryosining
[1l-IV—gayir usti terrassalarida tog' oldi va
etagida joylashgan Qashgadaryo viloyati
Qamashi  tumani  “C'allakor” massivida
targalgan lalmi tuproglari xizmat giladi.

Qamashi  tumani shimoldan
Yakkabog' tumani, g'arbdan Chirogchi
tumani, janubdan G'uzor tumani,
shargdan Dehgonobod tumani bilan
chegaralangan. Qamashi tumani hudu-
didagi umumiy yer maydonlari 156797
gektarni, jami qishlog xofjaligi vyerlari
133087 gektarni, shundan lalmi haydalma
yverlar 34032 gektarni tashkil etadi [2].

Tadqiqotlar uslublari: Tadgigotlar
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uslubiyoti asosini tuprog kartasi
ma'lumotlarini tahlil gilish, giyosiy geog-

rafik,  litologik-geomorfologik,  tuprog-
kartografik, laboratoriya, kameral-analitik
tadgigotlar natijalarini  umumlashtirish
hamda lalmi vyerlar holatini baholash
uslublari tashkil etadi. Dala, laboratoriya-
analitik va kameral ishlarni amalga
oshirish  va tuproqg sifatini baholashda
Tuprogshunoslik  va agrokimyo ilmiy-
tadgigot  instutida ishlab  chigilgan

yo‘rignomalardan foydalanildi [5, 6].
Tadqgiqgot ob'’ekti. Tayanch massiv
sifatida tanlab olingan Qamashi tumani

«G'allakor» massivi umumiy  yerlar
maydoni 492910 gektarni, shundan
lalmi haydalma dehgonchilikda
foydalanilayotgan ekin yerlari  17113,0
gektarni  tashkil etib, ularni asosan
lalmi g'alla, dukkakli va moyli ekinalar
yetishtiriladi. Qashgadaryo daryosining

[ll-gayir usti terrasasi va tog' oldi to'lgin-
simon tekisliklarda joylashgan lalmi tipik
tusli bo'z tuproglar asosan Iyossimon,
prollyuvial yotqgiziglardan tashkil
topganligi hamda lalmikor dehgonchilikda
foydalanilayotgan bo‘z tuproglar minta-
gasidagi boshga tuproglardan keng
targalganligi bilan ajralib tursada ushbu
massivda IV—qayir usti terrasasi va tog'
etagida joylashgan lalmi to'gq tusli bo'z
tuproglar asosan Iyossimon, prollyuvial
ba'zan dellyuvial yotqgiziglardan tashkil
topganligi hamda ularning morfologik
belgilari, xossa  va  xususiyatlarining
o'ziga xosligi bilan boshga tuproglardan
farglanadi.

Olingan natijalar va ularning
muhokamasi. O'rganilgan lalmi
tuproglarda o'tkazilgan tadgigot natija-

lari tahliliga ko‘ra, tanlangan tayanch
massivida lalmi tipik boz va to'q tusli
bo'z tuproglarning mexanik  tarkibi
asosan o'rta qumogli ayrim tuprog
ayirmalarida og'ir gqumlogli, gumus
bilan  (0,83-156%) kam va o'rtacha,

gumus gatlam qalinligi esa 71-110 sm
gacha, oziga elementlari bilan juda kam,

kam, o'rtacha ba'zan yuqgori
ta'minlanganligi kuzatilib, ularning
miqgdori harakatchan fosfor bilan 10,0-
240 mg/kg va almashinuvchan kaliy
118-305 mag/kg oralig'ida  tebranishi
kuzatiladi, kam, o'rta va kuchli darajada
eroziyaga uchraganligi, ushbu maydon-
lar ekspozitsiyasi bo'yicha shimoliy-g‘arbiy,
shargiy, janubiy-g‘arbiy, janubiy qiyalik-
larda 0O-7° 5-7°,  7-10° nishabliklarda
joylashganligi aniglanib, lalmi tuproglar-
ning unumdorligini baholashda ushbu
xossalari uchun pasaytiruvchi bonitirovka-
lash koeffitsientlaridan foydalanildi.

Tadqgigot natijalari asosida Qamashi
tumanida targalgan lalmi tuproglarning
unumdorligiga  salbiy  ta'sir  etuvchi
omillar  vya'ni giyaliklar (nishabligi),
mexanik tarkibi, yuvilish darajasi, tub
jinslarning joylashish chuqurligi hisobga
olindi. Shulardan kelib chiggan holda
pasaytiruvchi  koeffitsientlar  go'llanildi
hamda lalmi tuproglarning unumdorlik
darajasi baholandi. Shuning uchun
lalmi yerlarning mahsuldorligi potensial
imkoniyatlarini hisobga olib, o‘rganilgan
lalmi tuproglarning unumdorligini
baholash bo'yicha bajarilgan ishlar natija-
lari asosida quyidagi kadastr guruhlariga
ajratildi.

Qamashi tumanida targalgan lalmi

darajada

to'g tusli va tipik boz tuproglar sifati
bo'yicha uchta - o'rtacha, o'rtachadan
past va yomon kadastr guruhlariga
birlashtirildi.

T-guruh (V-Vl-sinflar) sifat jihatidan
o‘rtacha hisoblanib, bonitet balli 41-50
balli yerlar 330 gektarni tashkil etib,

mexanik tarkibi o'rta gumogqli, 1 metrgacha
bo'lgan gatlamlar kam skletli, shimoliy-
g'arbiy ekspozitsiyalarda rivojlangan, kam
yuvilgan, giyalik tikligi O-7°, o‘rtacha balla
boniteti 41 ballni tashkil etdi.

2-guruh (lll-IV-sinflar) sifat jihatidan
o'rtachadan past yerlar hisoblanib, bonitet
balli 21-40 ballni, IV-sinfga kiruvchi 31-
40 balli yerlar 33550 gektar maydonni
egallab, mexanik tarkibi o'rta qumoqli,
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1 metrgacha bolgan gatlamlar o'rta
skletlashgan, sharqgiy ekspozitsiyalarda
rivojlangan, o‘rtacha darajada yuvilgan,
giyalik tikligi 0-7°, o‘rtacha ball boniteti
32 ballni tashkil etdi. lll-sinfga Kkiruvchi 21-
30 balli yer maydonlari 190720 gektar,
mexanik  tarkibi orta gqumogli, bir
metrdan pastki gatlamlar o'rta skletli
janubiy-g‘arbiy ekspozitsiyalarda rivojlan-
gan, o'rta darajada yuvilgan, giyalik tikligi
5-7°, o'rtacha ball boniteti 26 ball bilan
baholandi. Ushbu guruhga Kiruvchi sifat
jihatidan ortachadan past 224270 gektar
lalmi yerlar uchun hisoblangan o'rtacha
bonitet 27 ballni tashkil etdi.

3-guruh (lI-11l -sinflar) sifat jihatidan
yomon yerlar hisoblanib, ll-sinfga kiruvchi
1-20 balli yerlar NM572,0 gektarni tashkil
etib, mexanik tarkibi o'rta qumoqgli, 1
metrgacha bo'lgan gatlamlar o'rta skletli,
janubiy  ekspozitsiyalarda rivojlangan,
o'rtacha darajada yuvilgan, giyalik tikligi
7-10°, o'rtacha 19 ball bilan baholandi.
Ushbu guruhga kiruvchi sifat jihatidan
yomon 11572,0 gektar lalmi yerlar uchun
hisoblangan o'rtacha bonitet 19 ballni
tashkil etdi. Har ikki kadastr guruhlariga
kiritilgan tuproglarni unumdorligini
saglash, gayta tiklash va oshirish uchun
birinchi navbatda eroziya jarayonlarini
oldini olishga qgaratilgan chora-tadbirlarni
go'llash talab etiladi.

Xulosa va tavsiyalar. Lalmi
verlarning katta qgismi yodg'inlar bilan
yarim ta'minlangan tuprog-iglim zona-

sida joylashganligi, hududning asosiy
gismida agrotexnikaning pastligi,
almashlab ekishning yo'gligi va eroziya
jarayonlarining rivojlanganligi, lalmi
verlarda g'alla hosildorligi  pastligining
asosiy sabablari hisoblanadi. Shu boisdan
ham lalmikor dehgonchilik  sohasini

(madaniyatini) tulbbdan yaxshilash, kelgusi-
da qishlog xo'jalik mahsulotlari yetish-

tirishni  ko'paytirish  va uni tannarxini
kamaytirish uchun lalmi yverlarda
agrotexnik  tadbirlarni  sifatli  amalga
oshirish  bilan  bir gatorda, tuproqg

eroziyasini keltirib chigaruvchi omillarni
o'rganish va ularni oldini olishga garatilgan
agrotexnik, agromeliorativ va eroziyaga
garshi tadbirlar kompleksini ishlab chigish
birinchi navbatdagi vazifalardan hisobla-
nib, lalmikor dehgonchilik hududlarini
o'ziga xos tuprog-iglim sharoitlari, relefi
va gemorfologik tuzilishi, giyalik darajasi
hamda lalmi tuproglar suv-fizikaviy (suv
singdirish) xossalarini hisobga olgan holda,
guyidagi tadbirlar majmuasini qgo'llash
tavsiya etiladi:

1. Lalmi to'qg tusli bo'z va tipik bo'z
tuproglar targalgan tog' osti hamda tog'
oldi hududlarida asosiy e'tibor eroziya
jarayonlarini kamaytirishga, suv eroziyasini
oldini olishga garatilishi lozim.

2. Kuchsiz va o'rtacha eroziyalangan
lalmikor ekin yerlarida, tuproq eroziyasini
to'xtatishni va qgishlog xofjalik ekinlari
hosildorligini oshirishni ta’'minlovchi
eroziyaga qgarshi tadbirlardan K-4 polimer
go'llab tuproq strukturasini suniy tiklash
agrotexnologiyasini qo'llash kerak bo'ladi.

3. Qiyalik vyerlarni nishabligi 5-7-
10 gradusgacha bo'lgan maydonlarga
kuzgi ishlov berishda, yerni gorizontal

bo'ylab haydash, ekish va minimal ishlov
berish  texnologiyasini qgo'llash, bunda
ekinlarni polosa qilib ekish orgali tuproqg
namligini ko'paytirish va tuprogda yuza
ogimini kamaytirib, hosildorligini oshirish
imkoniyati yaratiladi.

4. Lalmi yerlarga eng katta havf
soladigan jarayonlardan biri  bo'lgan
jarlanishni  oldini  olish  hamda uning
zararini kamaytirishga bo'yicha meliorativ
tadbirlar olib  borilishi  lozim. Bunda
jarlanishni  oldini  olish  uchun tog'
yonbad'irlarida jarliklarni  va qgirg‘ogni

mustahkamlovchi ekinlar ekish, jumladan,
o'rmon exotalari barpo qgilish yaxshi samara
beradi.

5. Atmosferadan tushadigan yog'in-
sochinlarni tuprogga singdirish, tuprogda
namlikni ko'paytirish, saglash va tuproqg
namidan ogilona foydalanish, qiyalikda
ogim tezligini susaytirish, eroziya jarayoni
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rivojini  kamaytirish  agrotexnologiyalarini
go'llash. Bunda gorni ushlab golish, kuchli
yog'ingarchiliklardan keyin ortigcha
suv ogimlarini chigarib yuborish, suv
to'plovchi hovuzlar barpo qilish, kuzgi
bug‘doyzorda qor va erigan suvlarni ushlab
golish uchun jo'yaklar olish, bufer polosalari
va terrasalardan foydalanish, tuprogni
himoya qiluvchi ko'p villik o'tlar bilan
almashlab ekishni joriy qilish magsadga
muvofigdir.

6. Lalmikor mintagasida eroziyaga
garshi va agrotexnik tadbirlardan — giyalik
verlarni ko'ndalang haydash, nam saglash
magsadida 25-30 sm  chuqurlikdagi
egatlar olish, almashlab ekish tizimida
yverlarni yozda chuqur haydab qgo'yish,
ko'p villik o'tlarni kulisli shaklida ekish,
g'alla ekinlarini “tor gatorli" va “chorrahali”
ekish, ko'p villik o'tlar ishtirokida almashlab
ekishni amalga oshirish, turli darajada
yuvilgan tuproglarda o'g'itlarni tabaga-
lashtirib go'llash, shuningdek yerlarni yirik

toshlardan tozalash lozim.

7. Lalmi dehgonchilik  yerlardan
samarali foydalanish, tuproglar unum-
dorligi  va mahsuldorligini  oshirishda

agromeliorativ va eroziyaga garshi kurash
tadbirlarini  amalga oshirish  bilan bir
gatorda, agrotexnik, gidrotexnik va o'rmon-
meliorativ tadbirlarini birga qo'shib olib
borish zarur. Bu kompleks tadbirlar yuqgori
hosil yetishtirish imkonini yaratadi.

Xulosa qilib aytganda, lalmikor
tuproglarning  unumdorligini  saglash,
oshirish va muhofazalash hamda yerlar-
dan samarali foydalanish uchun g'alla
ekinlarini ko'p vyillik o'tlar, shuningdek
dukkakli, moyli ekinlar bilan almashlab
ekishni joriy etish, eroziya jarayonlarining

oldini olish, ixota daraxtzorlarini barpo
etish, shudgorlash yo'li bilan namlikni
uzoqg vaqgqt saglab  golish hamda
tuproqg strukturasini suniy tiklash

agrotexnologiyalardan keng foydalanish
maqgsadga muvofigdir.
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Annotasiya. Magolada Orol dengizi qurigan tubi tuprog-gruntlarida shakllangan
sho'rhoklarning targalganligi va ulardagi tuz migdorlari bayon etilgan. Tuprogning yugori
(30 sm) gatlamidagi tuproqg profilidagi tuzlarning turli zaharliligi tufayli tarkibida 0,6% dan
ortig soda, 0,1% dan ortig xlor, 2,0% dan ortig sulfat bo'lgan sho'rlangan tuproglar bo'lib, bu
migdor o'simliklarning o'sishi va rivojlanishiga salbiy ta'sir qiladi. Sho'rxoklarning yugori
gorizontlarida chirindi migdori 14-17% ga etadi. Profildan pastga uning migdori keskin
kamayadi va gatlamlarning mexanik tarkibiga garab 03% dan 0,7% gacha. Profil bo‘ylab
tuprogda karbonati migdori 6,0% dan 10,7% gacha. Karbonatlar tarkibida kalsiy ustunlik
giladi, lekin yugori va boshga gatlamlarni juda kuchli sho'rlanishi sharoitida karbonatlar
tarkibida magniy ulushining ortishi kuzatiladi. Kesma profilining asosiy gismidagi tuproglarda
suvda eruvchan tuzlar migdori juda yugori va sho'‘rlangan. Bu qgatlamlarning barchasida
xlorid tipidagi tuzlarning ustunligi gayd etilgan. Xlorid-sulfat va sulfatli tuzli tuzlarning sifat
tarkibida CaSO,, NaSO, MgSO, tuzlari ustunlik giladi. Tuprogda xlorid tuzlar - NaCl, KCI, MgCl,,
CaCl, shaklida uchraydi.

Kalit so‘zlar: Orol dengizi, sho'rxoklar, sho'rlanish, Amudaryo, saxrolanish, suvda eruvchan
tuzlar, galofitlar.

AHHoTauua. B crate onmcaHoO pacnpocTpaHeHue, GOpMUPOBaAHME W 3aCONEHHOCT
CO/IOHYaKoB, 06Pa30BaBLIMXCA Ha obcoxuleM AHe ApanbCKoro Mopd. YTo M3-3a pasimyHom
TOKCUYHOCTW COMen B MOYBEHHOM Mpodune, B BepxHeM (30cM) crnoe MoYBbl MX 3aCOMEHHOCT
cogepyalime 6Gonee 0,6% copbl, 6onee 0]1% xnopa, 6onee 20% cynbdaToB, ABAAOTCH
CO/IOHYaKaMM, M 3TO KOIMYECTBO OTPMLATENIbHO B/IMAET Ha POCT WM Pa3BUTME PaACTEHUN.
CopeprkaHue rymyca B BEPXHMUX FOPUM30HTaxX COMOHYaKoB OocturaeT 1,4-17%. BHWU3 mo npodunto
ero coaepyKaHune Pe3Ko YMeHbLUAeTCa M, HaxOOACb B 3aBMCKMMOCTM OT MEXaHMYECKOro COCTaBa
cnoes, konebnerca or 03 go 0,7%. KapboHaTHOCTb MouB Mo npodwuno kKonebnetca ot 6,0
o 10,7%. B coctaBe kapboHaToB MpeobnagaeT Kanbuui, HO B YCIOBUAX OYeHb CWbHOMO
3aCOMeHuna MOBEPXHOCTHbLIX W OPYrUX FOpM3OHTOB HabnoOaeTca yBenuyeHre B COCTaBe
KapboHaToB [O0NM MarHmg. B mnoyBax OCHOBHOM 4acTki npodung paspesa, coaepykaHue
BOAOPACTBOPUMbBIX COMEeN, HaxoOMUTCA Ha OYEHb BbICOKOM YPOBHE M ABIAETCA COMIOHYaKaMu.
Bo 3TMX cnogx oTMedeHo npeobnagjaHuve conewr xNopuaHoro Trna. B KayecTBEHHOM cocTaBe
conen xnopuaHo-cynbGaTHOro 1 CynbdaTtHOro TUMOB 3aconeHnd npeobnapator conn CaCo,,
NaCO, MgCO,. BcTpeuaeTcd B B1ae xnopuaHada conei B noyse - NaCl, KCI, MgCl,, CaCl,

KntoyeBue cnosa: ApaibCkoe MOpPe, COMMOHYaKM, 3aCONEHHOCTb, AMydapbs, ONYyCTbIHOBaHME,
BOAHOPACTBOPUMbIE COMMU, FANOPUTHI.

Annotation. The article describes the distribution, formation and salinity of salt marshes
formed on the dry bottom of the Aral Sea. That due to the different toxicity of salts in the soil
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profile in the upper (30 cm) laer of soil, their salinity containing more than 0.6% soda, more
than 0.1% chlorine, more than 2.0% sulfates are salt marshes, and this amount negatively
affects the growth and development of plants. The humus content in the upper horizons of
solonchaks reaches 1.4-1.7%. Down the profile, its content decreases sharply and, depending
on the mechanical composition of the laers, ranges from 0.3 to 0.7%. Soil carbonate content
along the profile ranges from 6.0 to 10.7%. Calcium predominates in the composition of
carbonates, but under conditions of very strong salinization of surface and other horizons,
an increase in the proportion of magnesium in the composition of carbonates is observed.
In the soils of the main part of the section profile, the content of water-soluble salts is at a
very high level and is saline. In all these laers, the predominance of chloride-type salts was
noted. The qualitative composition of salts of the chloride-sulfate and sulfate types of salinity
is dominated by the salts CaSO4, NaSO,, MgSO,. It is found in the form of chlorides in the soil -

NaCl, KCI, MgCl,, CaCl..

Key words: Aral Sea, salt marshes, salinity, Amu Darya, desertification, water-soluble salts,

halophytes.

Kirish. Butun jahonda iglim o'zgari-
shi sharoitlarida inson faoliyatining salbiy
tasiri natijasida, atrof-muhitda sezilarli
o‘zgarishlar kechmoqgda. Iglim o‘zgarishlari,
turli  hildagi tabiiy ofatlar, quruglik-
ning barcha kengliklarida sezilmoqgda.
Ogibatda tabiiy o'rmon bilan goplangan
maydonlar gisgarmoqgda, sahrolanishlar
va botgogliklar  vujudga  kelmoqda,
atmosfera, suv va litosfera ifloslanmoqgda.
Tabily muhit holatining inson tasirida
o‘zgarishi, jonli va jonsiz komponentlarga

kuchli antropogen tasiri mahalliy,
mintagaviy va umumjahon ekologik
muammolarni keltirib chigargan.
Jumladan, shu kabi t'asirlar natijasida,
mintagamizdagi  ekologik  ingirozning
havflisi hisoblangan «Orol muammosi»
yuzaga kelgan.

O'tgan asrning 1960 - vyillaridan
boshlab, Orol dengizining sathi jadal
gisgarishga uchrab, uning sathi 22
metrga pasayib ketdi,  akvatoriyasi

4 martadan ziyodga kamaydi, suv hajmi
10 baravargacha kamaydi, suv tarkibidagi
tuz  migdori 1129/l gacha, Orolning
g'arbiy gismida esa 320g/l gacha vyetdi.
Dengizning qurib golgan tubi maydoni
42 min. gektarni tashkil etib, yondosh
hududlarga chang, gum-tuzli aerozollarini
targatish manbaiga aylandi. Bu yerda
har vyili atmosfera havosiga 80-100 min.
tonnagacha chang ko'tariladi [1].

Tadgiqot magqgsadi. Maqgola global
iglim o'zgarishining natijasida Orol dengizi
qgurigan  tubining markaziy gismida

targalgan sur tusli go'ng'ir tuproglar,
goldig o'tlogi sho'rxoklar va goldig
sho'rxoklarning xususiyatlarini o'rganishga
bag'ishlangan. Bunday tadgigotlar bugun-

gl kungacha tadgigotchilar tomonidan
amalga oshirilmagan.
Tadgiqot metodi. Orol dengizi

qurigan tubi markaziy gismida har 450 ga
maydonga asosiy va go'shimcha to'rtta-
dan oralig tuprog kesmasi tushirilib,
har kesmadagi genetik gatlamlardan
kimyoviy  tahlillar  uchun namunalar
olingan [2; 3; 4]. ISO 11277 usuliga ko'ra:
tahlillar 3 bosqgichda bajarilgan: 1-bos-
gich - tuprog namunalari elash va
fraksiyalarga ajratilgan. Ushbu bosgich
elaklar  to'plami  yordamida amalga
oshirilgan. 2-bosqgich — vodorod peroksidi
go'shgan holda organik moddalardan
tozalangan, 1 mol/l HCl go'shgan holda
karbonatlardan tozalangan va so'ngra
namunalar gaynatilgan. 3-bosgich -
cho'ktirish yo'li bilan o'lchamlari 2-63 mkm
bo'lgan loyli zarrachalar aniglangan [5].
Tadqiqot hududini o‘rganilganlik
darajasi. Amudaryoning quyi qgismlari
to'g'risida birinchi ma'lumotlar XVIII asr
boshlariga to'g'ri keladi. Pyotr | Hindiston
bilan savdo alogalarini, Kaspiy dengizi
orgali yo'lga go'yish magsadida o‘rganish
ishlari  boshlangan. 1715-1717  villarda
Bekovich raxbarligida ekspeditsiya tashkil
etilib, Amudaryo suvlarini eski o'zani
Uzboy orgali Kaspiy dengiziga ogizishni
o'rganganlar.
Keyinchalik 1819

vilda  kapitan
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N.Muravev Xivaga kelib yashirin ravishda
kartografik ~ma’lumotlar to'plagan va
Uzboy hagida ayrim izlanish natijalarini
to'plagan. 1842 yilda Rossiyadan Xivaga
elchilar yuborilgan va uning tarkibiga
tabiatshunoslar ham kirgan va ular Xiva
xonligi va atroflari to'g‘risida geografik,
etnografik va tabiiy-ilmiy ma’lumotlar
to'plaganlar (G'ulomoyv, 1957).

1848-1850 vyillarda Orol dengizini

o'rganish bo'yicha ekspeditsiya tashkil
etilgan. Ekspeditsiya A.l.LButakov, Mushke-
tov va Pospeloviar tomonidan o'tkazildi

[6]. Keyinchalik ekspeditsiya ma'lumotlari
asosida A.l.Butakov, Orol dengizini
kartaga tushirgan. 1857-1858 villarda

Orol va Kaspily dengizi past tekisliklari
geobotanikasi va zoogeografiyasi to'g'risi-

1- rasm. Orol dengizi qurigan tubining bugungi ko‘rinishi

Tadgiqot natijalari va ular
muhokamasi. Sur tusli go'ng'ir tuproglar
— Orol dengizining o'rta gismida joylash-
gan Vozrojdenie orolida o'rtacha 25000
gektar maydonni egallgan [89;10]. Sur
tusli go'ng'ir tuproglar nisbatan (dengiz
yotqiziglariga) gadimgi tuprog goplamlari
bo'lib, ularning mexanik tarkibi butun

kesma profili  bo'ylab qgumloglar va
yvengil qgumoglardan tashkil topganligi
gayd etildi (90; 92-kesmalar). 90-kesma

tuproglari o'rganilganda yuqgori gatlamida
(0-9 sm) qum zarrachalari 72,68% ni,
chang zarrachalari 22,22% ni va il zarra-
chalari 11% tashkil etishi aniglandi. Ushbu
tuproglarda asosan qum zarrachalarini

dagi ma’lumotlarni |.G.Borshov  va
N.A.Seversovlar tomonidan olingan.
ustun darajada targalganligi kuzatildi.

Kesmaning quyi 186-250 sm gatlamlarida
gum zarrachalari migdorini ortib (71,6%)
borgan [2-rasm]. Sur tusli  go'ng'ir
tuproglarning mexanik tarkibini yengil
gumoglardan iboratligi, ularni joylashgan
tuprog-iglimiy mintagasi, atmosfera
yog'inlari va o‘'simliklar dunyosiga kamba-

g'alligi bilan bog'lig bolgan [1]. Lekin,
yillar o'tishi bilan ushbu tuproglarning
mexanik tarkibini o'zgarib borish
tendensiyasi o'xshash mintaga tuprog-
larida kuzatilgan ya'ni quyiga tomon
mexanik  tarkibni  og'irlashib  borishi,

ellyuvial gatlamni shakllanish jarayonlari,
gipslarni yuvilishi va boshgalar.
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2-rasm. Sur tusli go‘ng‘ir tuproglarning mexanik tarkibi, % hisobida

Qoldiq o‘tloqi tuproglar - O'rganilgan

tuproglarning mexanik tarkibida
yengil va o'rta qumoglar, gumlog va
ba'zan qgumlardan tuzilganligi  bilan
ajratib  turadi. Bu tuproglar asosan
cho'kmalarda, daryoning goldiqg
o'zanlarida ko'prog shakllangan
[12;13]. Tadgiqgotlarida tekshirilgan
goldig o'tlogi  tuproglar  (69-kesma)

ning yugori gatlamlarida qum zarracha-

migdori  ko'progni tashkil etgan bo'lib,
chang va il zarrachalar kam migdorni
tashkil etadi. Chunki goldig o'tlogi

turoglarni mexanik tarkibini shakllanishi
kirib kelgan suvlarni tarkibi va ular
keltirgan  yotqgiziglar  bilan  bevosita
bog'lig bo'lib, kesmaning quyi gatlamlari
orta va ogir qgumoglardan tashkil
topgan [14]. Vaqgtlar o'tishi bilan yer osti
grunt suvlari sathini pasayib ketishi va

lari 8796% gacha, chang zarrachalari iglimning o'zgarishi natijasida ushbu
N,64% gacha va il zarrachalari 04% o'rganilgan tuproglar rivojlanib goldiqg
uchraydi (1-jadval). Ushbu tuproglarda o'tlogi sho'rxoklar bosgichiga o'tganligi
gum zarrachalari boshga zarrachalari tadgigotlarda o‘rganildi.
1-jadval
Qoldiq o‘tlogi sho‘rxoklarning mexanik tarkibi, % xisobida
Chuqurlik Tuproq zarrachalari mm, miqdori % )
Kesma ’ — Tuproqgni
No sm ~0.25 0,25- | 0,1- | 0,05- | 0,0I- | 0,005- Fizik mexanik tarkibi
hisobida ’ 0,1 | 0,05 | 0,01 | 0,005 | 0,001 | >0,001 | loy,%
0-6 68,8 17,2 1,96 5,1 1,58 4,96 0,4 6,94 Yegil qum
6-21 196 | 49 | 33,8 | 181 | 124 72 4,0 23,6 Yegil qumoq
21-42 15,2 3,8 41,9 17,4 11,3 6,4 4,0 21,7 Yegil qumoq
69 42-80 3,84 0,96 4,8 42,8 22,2 15,8 9,6 47,6 O‘gir qumoq
80-125 1,04 0,26 8,5 51,1 19,6 11,4 8,1 39,1 O‘rta qumoq
125-170 2.4 0,6 27,8 20,4 18,2 24,7 5,9 48,8 O‘gir qumoq
Orol dengizi qurigan tubida goldig o'rtacha 1,005% dan 1905% gacha-

o‘rganilgan goldig o'tlogi tuproglar juda
kuchli sho'rlangan tuproglar bo'lib, quruqg

ni tashkil giladi. Tuzlarni kimyoviy tarkibida
aksariyat hollarda sulfat tuzlari migdori
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ustivorlik qgilib, ular migdori o'rtacha
0,528% dan 0,563% tashkil etadi. Doimiy
suv bilan goplanib turganligi yoki sizot
suvlarini yzaga davriy yaqgin kelishi (ko'-
tarilishi) natijasida, ushbu tuproglarida
xloridli sho'rlanishlar ko‘prog gayd etildi
[15]. Ushbu tuproglar ekologik-meliora-
tiv  holati juda murakkab sharoitda
shakllangan.

Tadgigotlarda goldig o'tlogi tuprog-
larni yuqgori (0-6sm) gatlamlarida gumus

miqdori o'rtacha 0,496-0522% gacha
bo'lib, quyiga tuprog profili bo'yicha
ular migdorini kamayib boradi. Tuprog

gatlamlarida organik goldiglarni mineral-
lashuvi natijasida, shakllanadigan gumus
miqdori, tuproglarni mexanik tarkibi
va ularda kechayotgan bioclogik faollik
bilan bog'lig. Dengizning gatlamli
allyuvial  yotgiziglarda shakllangan bu
tuproglar  nisbatan uzog bolmagan
davrlarda quruglikka aylanganligi sababli,
hozirda bu tuproglar o'zida awvvalgi
morfologik belgilarini  saglagan holda
rivojlanmoqgda.

Qoldig o'tlogi tuproglarni  yuqgori
gatlamlarida harakatchan fosfor bilan
kam darajada, almashinuvchi kaliy bilan
juda kam darajada ta’'minlangan. Ushbu
oziga moddalarini yalpi zahirasi bo'yicha

tashkil etadi. O'rganilgan qgoldig o'tloqi

tuproglardan kovlangan kesmalarda
karbonatlar migdori yugori gatlamida
O'rtacha 739% tashkil etadi. Ushbu
tuproglarida  gipslar  kristall  shaklida
uchramaydi, lekin tuprogda gips oz
(0,839%) migdorda.  Keyingi villarda
qurug iglimning hududda hukumron

bo'lishi, sizot suvlarining sathini pasayib
ketishi, tuproglarni yanada qurg‘ogchil
bo'lishiga hamda suvda oson eruvchan
tuzlar migdorining ortib borishiga sabab
bo'layotganligi gayd etildi.

Qoldiq sho‘rxoklar - asosan
gumloglardan ba'zan qgumlardan tuzil-
gan bo'lib, ular Orol dengizining qirg'og-
lariga yagin hududlarida keng targalgan

bo'lib, sho‘rxoklarni mexanik tarkibida
kam o'zgarishlar sodir bo'lgan ya'ni,
gumlog va qgumlardan tuzilgan [l6.
b.76. 17, bl155-158. 18; b.410. 19; 23-27].
Bu o0z navbatida Amudaryo suvlari
bilan  keltirilmalarni  gatlamli  tarzda
yotqizilganligi  bilan bog'ig.  Ushbu

goldig sho'rxoklarni yuqgori gatlamlarida
(130-kesma) qum zarrachalari  88,9%,
chang zarrachalari 10,4%, il zarrachalari
0, 7% tashkil etib, gumlardan iborat, lekin
tuprog profilini quyi tomon tuprogni
mexanik tarkibi (engil va o'rta qumoglar

umumiy azot ortacha 0,035%, vyalpi tomon) od'irlashib borganligi gayd etildi
fosfor o'rtacha 0,23% va kaliy 0,420% (2-jadval).
2-jadval.
Qoldiq sho‘rxoklarning mexanik tarkibi, % hisobida
Chuqurlik, Tuproq zarrachalari mm, miqdori % )
Kesma sm 025- | 0,1- | 0,05- | 0,01- | 0,005 Fizik Tuprogmi
e hisobida | “025 | 07 | 005 | 001 | 0,005 | 0001 | 70001 | joyo, | Mmexaniktarkibi
0-4 542 | 151 | 196 | 62 1,1 3.1 0,7 4.9 Qum
4-30 18,8 4,7 22,7 18,7 8,7 18,3 8,1 35,1 O‘rta qumoq
30-49 154 | 3,9 | 289 | 22,1 | 104 13,7 53 29,4 Engil qumoq
130 49-69 6,69 1,66 4,7 42,6 11,7 18,4 14,3 44 .4 O‘rta qumoq
69-90 132 | 33 | 151 | 302 | 94 16,7 12,1 38,2 O‘rta qumogq
90-150 19,2 4.8 9,0 34,7 8,9 13,1 10,3 32,3 O‘rta qumoq
150-200 19,6 4.9 12,8 27,1 26,4 8,4 0,8 35,6 O‘rta qumoq
Bunday holat dengizning suvi bilan bog'lig bo'lgan. Orol dengizi qurigan

awaldan chekingan hududlarda ko'prog
kuzatilib, bu daryo suvlari bilan kirib
kelgan gattiq jinslar migdori va tarkibi

tubi hududlarida yer osti suvlarini kuchli
bug'lanishi ogibatida tuproq profilida tuz
kristallari to'planish jarayoni jadal kechgan
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va qoldig sho‘rxoklari juda kuchli va
ba'zan kuchli sho'rlangan tuproglar bo'lib,
ularda qurug goldig 130-kesmaning
yugori (0-4 sm) gatlamida 1440% ni,
guyiga tomon o'rtacha 10,488% gachani
tashkil giladi. Ushbu sho'rxoklarning
sho'rlanish  tipi  xlorid-sul'fat va xlorid
tipida va xlorlar migdori yugori gatlam-
larda o'rtacha 0,350-5,257% tashkil etadi.

Sho'rxoklarni  kimyoviy tahlil natija-
larida, ularni turli darajada kuchli sho'rlan-
ganligini ko'rinadi. Yer osti grunt suvlari
ogimini yuzaga yaqgin kelganligi va vyil
davomida bug'lanishlarni kuchli kechishi
ushbu tuproglarni sho'‘rxoklar darajasida
sho'rlanishiga olib kelganligi aniglandi [20;
0.20].

Qoldig sho'rxoklarning yuqori
gatlamida gumus migdori o'rtacha 0,128-
0,421% gacha tebranadi, gumusning
bu migdori sho'rxoklarni kesma profili
bo'ylab kamayib ketganligi gayd etilgan.
Qoldig sho'rxoklarida o'simlik goldiglarini
minerallashuvi kuchli sho'rlanishlar
vujudga kelgunga qgadar rivojlangan
bo'lib, hozirda fagat galofit o'simlik turlari
targalganligi  kuzatildi. Qoldig sho'rxok-
larda harakatchan fosfor migdori o‘rtacha
4771615 mg/kg, almashinuvchi Kkaliy
o'rtacha 403,0-523,0 mg/kg gacha bo'lib,
o'rganilgan sho'rxoklari harakatchan
fosfor bilan va almashinuvchi kaliy bilan
kam darajada ta'minlangan, umumiy
azot o'rtacha 0,060 %, yalpi fosfor o'rtacha

0,25 % va kaliy 0,468 % tashkil etgan.
O'rganilgan sho'rxoklarda karbonat-
lar migdori yugori gatlamlarida o‘rtacha
729% ni quyi gatlamlarida 9,93% tashkil
etadi. Qoldig sho‘rxoklar profilida gipslar
kristall shaklida uchramaydi, tuprogda
gips oz migdorda (0,716%) uchraydi.
Tadqgigotlarda o'rganilgan Orol dengizi
goldig sho‘rxoklari, iglimning keskin
o'zgarishi hamda suv tangisligi sharoit-
larida kuchli sho'rlanishlarga uchragan.
Xulosa. Orol dengiz qurigan tubi
tuproglari  turli darajada sho'rlanishga
uchragan va ular asosan xlorid-sul'fat
va xlorid tipida, o'rtacha, kuchli va juda
kuchli darajada sho‘rlangan. Tuproqg
goplamlarida  ustivor darajada qgum,
gumlog va engil qgumoglar uchrab,
tuprog  profilini  quyi tomon  biroz
og'irlashib  borishi aniglandi. Dengizni
suvlari chekingan hududlarida ekologik-
meliorativ holatini muvozanatga keltirish

magsadida ihota o‘rmonzorlarini tashkil
etilmogda. |hota o'rmonzorlarini  sifatli
migdorda o'sishini  va bargaror rivoj-

lanishini ta’'minlash magsadida saksovul,
cherkez, tamariks, gorabarag va boshga
ekinlarni kuchsiz va ortacha sho'rlangan
yverlarga ekish mumkin. Ihota ekinlarini
shamol yo'liga perependikulyar ravishda

ekishni taklif  etiladi. Shuningdek,
saksovullarni qumli  hududlarga ekilsa,
ularni  rivojlanishi kutilgan  natijalarni
beradi.
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Tuprogshunoslik va agrokimyoviy tadqiqotlar instituti

Annotatsiya. Ushbu magolada respublikamiz regionlaridagi go'rig va sug'oriladigan
o'tlogi tuproglarining singdirish sig'imi va singdirilgan kationlar tarkibi to'g‘risidagi ko'p villik
tadgigotlar ma'lumotlari umumlashtiriigan. Gumus migdori kam bo'lishiga garamasdan
tuproglarning singdirish sig'imini nisbatan yugori ekanligi aniglangan. Singdirilgan natriyning
tuproq profilidagi maksimal yugori migdorlari 100g. tuprogda 15-17 mg-ekv. ni tashkil etishi gayd
gilingan.

Kalit so‘zlar: sho'rtoblashgan o'tlogi tuproglar, singdirish sig'imi, singdirilgan kationlar
tarkibi, sodali sho'rlanish, osmotik bosim, tuzli stress, sho'rtoblashgan-sho'rlangan tuproglar
melioratsiyasi.

AHHOTaUMA. B HacToallen cTaTbe o6obuleHbl AaHHble MHOTOAETHWX WCCneooBaHui mo
EMKOCTW MOMMOoLEHUA U COCTaBy MOMOLEHHbBIX KaTUOHOB J1YyrOBbIX MOYB B PermoHax Hallemn
PecnybnunKky — Kak 6orapHblX, Tak W OpoLllaeMblX. YCTaHOBMeHO, YTO, HEeCMOTPS Ha HK3Koe
coflepXkaHune TymMyca, €MKOCTb MOMMoLleHMna Mo4YB OTHOCUTENMbHO BblCOKa. OTMedeHOo, 4TO
MaKCKHMasbHbIE 3HaYEHUA OOMEHHOMO HATPWS B MOYBEHHOM Npodune goctrraot 15-17 Mr-3ks/100
F MOYBbI.

KrroyeBble cs10BA: J1yroBble COMOHLEBATble TMOYBbl, €MKOCTb MOMoweHnsd, COoCTaB
MOMMOWEHHbBIX KAaTUMOHOB, COAOBOE 3aco/ieHMe, OCMOTMYeCcKOoe [OaBfieHue, COMOBOW CTpecc,
MeMopaLma CONMOHLEBATbIX 3aCONEHHbIX MOYB.

Annotation. This article synthesizes multi-year research data on the cation exchange
capacity (CEC) and the composition of exchangeable cations in meadow soils across the regions
of our Republic under both rainfed and irrigated conditions. It was found that, despite low
humus contents, these soils exhibit a relatively high CEC. The maximum contents of exchangeable
sodium in the soil profile reach 15-17 meq per 100 g of soil.

Key words: meadow solonetzic soils; cation exchange capacity (CEC); composition of
exchangeable cations; soda-type (sodic) salinization; osmotic pressure; salt stress; reclamation of
solonetzic saline soils.

Kirish. Tuproglarning unumdorlik va
mahsuldorlik  hamda sho'rtoblashganlik
darajasini belgilovchi singdirish sigimi va
singdirilgan kationlar (asoslar) tarkibi bir
gator omillarga, xususan tuproglarning
mexanik va mineralogik tarkibi, il zarra-
chalarining migdori, suv-fizik xossalari
va gumuslashganlik darajasiga bog'lig

bo'lib, YevroOsiyo tuproglarining singdi-
rish  kompleksidagi (SK) almashinuvchi
kationlar tarkibi hududlarning tuprog-
iglim sharoitlaridan kelib chiggan holda
Ca™, Mg", K, Na’, NH Al"" Fe™ va H
ionlaridan iborat.

Tadqiqot natijalari. Tahlillarga
ko'ra, O'zbekistonning neytral va kuchsiz
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ishgoriy  muhiti  (pH=7-8)  sharoitida
targalgan tuproglar singdirish sig'imini
asosan almashinuvchi Ca™, Mg*™, K" va Na*
kationlari tashkil etadi. M.I.Bratchevaning
[7, 63-b.] fikricha, sug‘oriladigan o'tloqi
tuproglar singdirish sigimidagi singdiril-
gan kationlar yig'indisidan  90% gacha
miqdoriy ko'rsatkichlarni Ca + Mg kation-
lari (ishgoriy yer metallari) tashkil etadi.

Shular bilan bir gatorda,
respublikamiz ~ hududlarida  targalgan
go'rig va sug'oriladigan  tuproglarida
kamdan-kam  holatlarda  uchraydigan

turli darajada sho‘rtoblashgan tuproglar
va sho'rtoblar singdirish sig'imida
natriy kationining miqgdori juda yuqori

cho'lining Zomin-Havas konuslararo
botigligi (Obruchev pastgamligi) hududida
bir gator tadgigotchilar [12; 8-12-b,
2. 18-25-b., 3; 24-b., 4; 4-10-b, 5, N4-
Nn8-b., 13, 20-b] tomonidan sho'rtobli-
sho'rhoklashgan yarim gidromorf o'tloqgi-
bo'z tuproglar gayd qilingan bo'lib,
ushbu o'tloqgi-bo'z tuproglarining
singdirilgan kationlar  tarkibida 30
sm. chuqurlikdan  boshlab  magniy
miqgdorining  kalsiydan  2-4  barobar
ortigligi  bilan bir gatorda, singdiril-
gan natriyning butun tuproq profili
bo'yicha maksimal  yuqori miqdori
tuprogning ustki O-1 metrlik gatlamida
singdirilgan jami kationlar vyig‘indisiga

ko'rsatkichlarda  qgayd qilindi.  Jizzax nisbatan 62-87% ni tashkil etadi (1-jadval).
1-jadval
Jizzax cho'li o‘tlogi-bo‘z tuproqglaridagi singdirilgan asoslar tarkibi
(Ye.l.Pankova va boshq., 1973)
Kosma No | Chuqurlik, Ca| Mg | K Na | Yigindi | Ca Mg K Na
sm - mg/ekv PP ; —
mg/ekv hisobida yig‘indidan foiz (%) hisobida
0-3 1,8 | 0,2 1,4 23,9 27,3 6,59 0,73 5,13 87,55
3-10 1,3 1,0 1,7 11,3 15,3 8,50 6,54 11,11 73,86
10-30 L8 | 0,7 1,7 10,4 14,6 12,33 | 4,79 11,64 | 71,23
30-60 1,1 2,5 1,9 16,9 22,4 491 | 11,16 | 8,48 75,45
490 60-90 14 | 52 1,6 13,9 22,1 6,33 | 23,53 | 7,24 62,90
90-110 1,2 | 68 1,4 | 1452 24,6 4,88 | 27,64 | 5,69 61,79
110-130 1,0 | 7,2 1.4 9,3 18,9 5,29 | 38,10 | 741 49,21
130-150 aniqlanmagan
150-200 anigqlanmagan

Bir gator tadgigotchilar tomonidan
singdirish kompleksida singdirilgan
magniyning  kalsiy migdoridan  ko'p
bo'lishi gidromorf sharoitda yer osti
grunt suvlarining yer yuzasiga Yyaqgin
ko'tarilishi  bilan  bog'lig  bo'lib, bu
sharoitda magniy kalsiyga nisbatan
kuchli gidratlanadi va namlik yetarli bo'l-
gan sharoitda (muhitda) gil zarrachalari-
ning yuzasida gidroksil ionlari  bilan
bog'lanib, singdirilgan holatda kuchlirog
ushlab turiladi.  V.M.Molodsovning [10;
44-111-b., 11; 58-b] ta'kidlashicha go'rig
tuproglarning ustki  gatlamlari  kalsiyga
to'yingan bo'lib, pastki gatlamlar va tup-
rog ostki jinslarida magniyning migdori

keskin ortadi.

Shu muallifning ta'kidlashicha,
sug'oriladigan bo'z tuproglardagi agroir-
rigatsion gatlamlar singdirilgan kationlar

bilan kam to'vinganligini, uzog vaqt
sug'orishlar  ta'sirida  bu  tuproglarda
singdirilgan  magniy miqgdori  20-30%
gacha oshganligini  ko'rsatib  o'tgan.

Muallifning ta'kidlashicha, Zarafshonning
o'rta va quyi qgismi hududlarida grunt
suvlari sathi yer yuzasiga yaqgin joylash-
gan tuproglarda singdirilgan magniyning

migdori  jami  singdirilgan  kationlar
umumiy vig'indisidan 75% gacha
miqgdorlarni  tashkil etadi, singdirilgan

kalsiy miqgdorining ustvorligi fagat ustki
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gatlamlarda kuzatiladi, pastki gatlamlarda
esa magniyning miqgdori singdirilgan
kalsiy migdoridan ancha ko'p bo'ladi.

Adabiyotlarda keltirilishicha, (6
3-12-b., 9; 120-b, 8; 228-b, 1. 51-53-b]
tuproglarning singdirish  kompleksidagi
natriyning (Na) migdori kationlar umumiy
vig‘indisiga nisbatan 5% dan kam bo'lsa,
sho'rtoblashmagan  tuproglar guruhini
tashkil etadi, sug‘oriladigan tuproglarni
kimyoviy va agrofizikaviy xossalariga sal-
biy ta'sir ko'rsatmaydi, aksincha tuproglar
unumdorligi nugtai nazaridan o'simliklar
uchun foydali hisoblanadi. Uning singdirish
sigimidagi migdori 5% dan ortib ketishi
(5-10%) tuproq xossalariga salbiy ta'sir
ko'rsatib, tuprog unumdorligini sezilarli
pasaytiradi, singdirilgan natriyning
10-20%  oraligidagi  migdori  o'rtacha
sho'rtoblashganlikni namoyon etadi,
uning migdorini 20-30% va undan (>30%)
ortib ketishi esa tuproglarning barcha
xossalariga kuchli ta'sir ko'rsatadi, tuproqg
eritmasini osmotik bosimi keskin ortib,
o'simliklarda “tuzli stress” holati sodir
bo'ladi, oziglanish jarayoni to'xtaydi, yerlar
gishlog xo'jalik aylanmasidan (aborotidan)
chigib ketadi.

Singdirish kompleksidagi singdirilgan
natriyning mavjudligi tuproglarda yugori
ishgoriylik muhitini sodir etadi, tuproqg
eritmasida o'simliklar uchun  xavfli
hisoblangan soda tuzini (Na,CO,) hosil

giladi:
SK |Na SK |Na
+H,O + CO,= + N82CO3|
SK |Na SK |Na

Sug'orishlar ta'sirida
gismi tuprog singdirish  kompleksidan
(SK) chigib, tuprog eritmasiga borib
go'shiladi va tuproglar eritmasi muhitini
(rN) 9-10 gacha keskin oshiradi, sho'radosh
o'siliklardan boshga lbarcha madaniy
o'simliklar deyarli halok bo'ladi.

Zarafshonning quyi gismi - Qorako'l
va Kogon  tumanlarida  o'rganilgan
sug'oriladigan cho'l-o'tlogi allyuvial va
cho'l-o'tloqi tuproglarning singdirish
sigimi va singdirilgan kationlar tarkibi
to'g'risidagi  laboratoriya-analitik  tadqi-
gotlar ma'lumotlari 2-jadvalda keltirilgan,
ungi ko‘ra o'tlogi gidromorf tuproglari-
ning singdirish sigimi 81-92% holatlarda
ishgoriy yer - metallari (Ca+Mg) bilan
to'yingan. Tahlil natijalariga ko'ra, o‘rganil-
gan tuproglarda gumus migdorining
nisbatan kamligiga garamasdan (0,458-
0,898%) ularning singdirish sig'imi ancha
yugori va sug'oriladigan cho'l-o'tloqi
tuproglarida 12-15 mg-ekv. ni, cho'l-o'tloqi
allyuvial tuproglarida esa 100 g tuprogda
10-13 mg-ekv. ni tashkil etadi, singdirish
sig'imidagi kationlar vyig'indisining ustki
gatlamlardan pastki gatlamlar tomon
kamayib borishi kuzatiladi (2-jadval).

natriyning bir

2-jadval

Qorako’l tumani Y.Oxunboboyev va «Bo‘ston» nomli massivlar
sug‘oriladigan tuproglarining singdirish sig‘imi, singdirilgan kationlar tarkibi va migdorlari

ol 100 gr tuprogda mg/ekv e
s Yig‘indiga nisbatan, % ¢ -
5 | Chuqur- hisobida Yigtindi e " | Shorobla
=) . shish
2 lik, sm mg/ekv daraiasi
M arajasi
Ca Mg K Na Ca Mg K Na
Y.Oxunboboyev nomli massiv sug‘oriladigan cho‘l-o°tloqi allyuvial tuproqlari
0-30 7,24 | 5,16 | 0,22 | 1,26 13,88 | 52,16 | 37,18 | 1,59 | 9,08 Kuchsiz
30-56 | 5,94 | 5,66 | 0,12 | 1,57 13,29 | 44,70 | 42,59 | 0,90 | 11,82 | O-rtacha
1 56-80 | 5,96 | 5,54 | 0,28 | 1,06 12,84 | 46,42 | 43,15 | 2,18 | 8,26 Kuchsiz
80-132 | 4,86 | 5,64 | 0,11 | 1,40 12,01 | 40,47 | 46,96 | 0,92 | 11,66 | O‘rtacha
132-180 | 4,92 | 5,28 | 0,07 | 1,49 11,76 | 41,84 | 44,90 | 0,60 | 12,67 | O-rtacha
23
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ol 100 gr tuproqda mg/ekv e .
g Chuqur_ g hiiob?da g Yigtindi Yig‘indiga nisbatan, % Sh(; ;lrit;,;)la_
2 | lik,sm mg/ekv daraiasi
M Ca | Mg | K | Na Ca | Mg | K | Na !
Y.Oxunboboyev nomli massiv sug‘oriladigan cho‘l-o‘tloqi allyuvial tuproqlari
0-30 534 | 486 | 0,07 | 2,22 12,49 | 43,23 | 38,43 | 0,56 | 17,78 | Oc‘rtacha
30-63 | 5,76 | 5224 | 0,05 | 1,56 12,61 | 46,79 | 40,44 | 0,40 | 12,37 | O-rtacha
8 63-100 | 4,42 | 538 | 0,04 | 1,30 11,14 39,50 | 48,47 | 0,36 | 11,67 | O°‘rtacha
100-140 | 4,54 | 5,16 | 0,03 | 1,04 10,77 | 42,71 | 47,35 | 0,28 | 9,66 Kuchsiz
140-175 | 4,12 | 5,20 | 0,05 | 1,02 10,39 | 39,65 | 50,05 | 0,48 | 9,82 Kuchsiz
“Bo‘ston” massivi sug‘oriladigan cho‘l-o‘tloqi tuproqlari
0-30 8,20 | 5,60 | 0,51 | 1,22 15,53 | 52,80 | 36,06 | 3,28 | 7,86 Kuchsiz
30-50 | 7,10 | 5,80 | 0,48 | 1,86 15,24 | 46,59 | 38,06 | 3,15 | 12,20 | Oc‘rtacha
46 50-80 6,84 | 587 | 044 | 1,74 14,89 45,94 1 3942 | 2,96 | 11,69 | O-‘rtacha
80-120 | 5,83 | 6,40 | 0,38 | 1,78 14,39 40,52 | 44,48 | 2,64 | 12,37 | O-‘rtacha
120-190 | 5,36 | 6,01 | 0,31 | 2,17 13,85 | 38,70 | 43,39 | 2,24 | 15,67 | Oc‘rtacha
0-30 7,87 | 5,90 | 0,47 | 0,78 15,02 | 52,40 | 39,28 | 3,13 | 5,19 Kuchsiz
30-70 6,57 | 6,00 | 0,38 | 1,87 14,82 44,33 | 40,49 | 2,56 | 12,62 | O-‘rtacha
49 | 70-100 | 6,20 | 6,06 | 0,34 | 1,56 14,16 | 43,79 | 42,80 | 2,40 | 11,02 | Oc‘rtacha
100-140 | 5,68 | 6,40 | 0,28 | 0,87 13,23 | 42,93 | 48,37 | 2,12 | 6,58 Kuchsiz
140-180 | 4,93 | 6,98 | 0,32 | 0,68 12,91 38,18 | 54,06 | 2,49 | 5,27 Kuchsiz
Singdirish  kompleksidagi  singdi- tumanlari tuproglarining singdirish
rilgan kationlar tarkibidagi kalsiy migdori sigimi va singdirilgan kationlar tarkibi

kationlar umumiy vig'indisidan 38-52%
ni, Mmagniy 36-54% ni, kaliy 0,28-3,28% ni
va singdirilgan natriy 519-1778% ni tashkil
etadi (2-jadval). Natriyning 100 g. tuprog-
dagi mg-ekv migdoriga ko'ra, o'rganilgan
tuproglar kuchsiz (sing. Na 5-10%) va
o‘rtacha (sing. Na 10-20%) sho'rtoblashgan
tuproglar guruhlarini tashkil etadi.

Xulosalar
1. Singdirish sig'imidagi natriyning
miqdoriga ko‘ra tuproglar ikkilamchi
sodaning (Na,CO,) shakllanishi  bilan

bog'lig kuchli sho'rtoblashgan tuproglar
va sho'rtoblar uchun yugori zichlik, kam
g'ovaklik, nisbatan og'ir mexanik tarkib,
yuqgori sho'rlanish, kam suv o'tkazuv-
chanlik, yugori ishqgoriylik (9,1-9,3 gacha),
nisbatan yuqori singdirish sig'imi,
singdirilgan kationlar tarkibida natriyning
yuqgori migdorlari xarakterli holatdir.

2. O'rganilgan Qorako’l va Kogon

tuproglarning mexanik va mineralogik
tarkibi, il zarrachalarining miqgdori va
gumuslashganlik darajasiga bog'lig holda,
Qorako’l  tumani cho'l-o'tlogi  allyuvial
tuproglarida 100 g. tuprogda 10-13 mg-
ekv. ni, Kogon tumani cho'l-o'tlogi tuprog-
larida 12-15 mg-ekv.ni  tashkil etadi,
singdirilgan natriyning eng  yuqori
miqgdorlari ustki gorizontlarda kuzatiladi.

3. Sho'rtoblashgan tuproglar murak-
kab va o'ziga xos agrotexnik va meliorativ
tadbirlarni talab etadi. Bunday tuproglarni
begona o'tlardan tozalash, chugqur haydash
(50-60 sm) sifatli tekislash, mahalliy organik
(go'ng) va organik-mineral, turli kompost-
lar solib sho'rini yuvish, sho'ri yuvilgan
maydonlarda keyingi 1-2 (3) yil davomida
“O'zlashtiruvchi-melioratsiyalovchi” ekinlar
ekish, tuproglarni suv-fizikaviy, kimyoviy
xossalari va meliorativ-ekologik holatini
yaxshilaydi, unumdorligini oshiradi.
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Annotation. This study examines the influence of soil properties — such as humus content,
pH, nutrient content, and granulometric composition — on the trace element manganese in
the soils of the Zarafshan Valley. The primary objective is to explore the quantitative and
gualitative changes in manganese levels in soil and to analyze the correlations between
manganese and key soil characteristics. Samples were collected from the arable layer of 17
sections along the Zarafshan River, spanning from the Jomboy district to the Olot district. A
total of 3-7 replicate samples were analyzed. The data analysis employed various statistical
models, including linear, inverse, parabolic, and hyperbolic relationships, to examine the
correlation between manganese and the soil indicators. The analysis revealed a linear relationship
between assimilable manganese and most soil indicators, with the strongest correlation
(r > 0.7) observed between granulometric composition, pH, and water-soluble boron (B). The
relationship between mobile phosphorus and manganese was hyperbolic, with phosphorus
levels up to 25-26 mg/kg positively affecting manganese, while higher levels had a negative impact.

Key words: available manganese, coefficient of correlations, coefficient of migration, soil
environment, total manganese.

AHHoTauusa. B [OaHHOM WCCnefoBaHUKM U3y4aeTca BAMGHUWE CBOWMCTB TMOYBbI, TakUX
Kak colepyaHue rymyca, pH, coaoepyaHue nuTaTellbHbIX BeWeCTB WM FPaHYyTOMETPUUECKNIN
COCTaB, Ha COOepXXaHMe MUKPO3NEeMeHTa MapraHua B Mo4YBax [OOMWHbI pekur 3apadliaH.
OcHOBHaa Uenb — U3y4nTb KOMMYECTBEHHbIE W KauYeCTBEeHHble M3MeHeHWa YPOBHA MapraHeua
B Mo4YBe M MpOoaHanmM3vpoBaTb KOPPEeNnauum  Mexay MapraHuem U1 KIKoYeBbIMMU
xapakTepucTmkamMm noysbl. O6pa3ubl 6blt OTOOPaHbl M3 MaxoTHOro WM MaAnaxoTHOro o4
17 y4acTKOB BOOMb pPeKM 3apadllaH, OXBaTbiBalOWMX panioHbl oT [xamban go AnaT. Bcero
6bIN0 MPoOaHaNM3npPoBaHO 3-7 MOBTOPHbLIX 0OPa3LOB. NpW aHanm3e OaHHbIX MCMNOoNb30Banuch
pasnnuHble CTaTUCTMYeCcKMe MoAenu, BKAtoYasa fUHeMHble, obpaTHble, Mapabonuyeckune
M runepbonuyeckme 3aBUCUMOCTK, ONF U3ydeHMa KOpPenaumm Mexay MapraHeuomM u
mokasaTenamMuy  MoYBbl.  AHaNM3  BbIABUN  JIMHEMHYKO  33aBUCUMOCTb  MEeXOy YCBOSAEMbIM
MapraHuem W OOMNbLUMHCTBOM MoKaszaTenew Mnousbl, Mpw 3TOM Haubonee CuWbHag
koppenauna (r>0,7) Habnwganacb  Mexay — rpPaHyloMeTpuyecKrM  cocTaBoM, pH  u
BOOOPACTBOPKMMbIM 6opoM (B). 3aBUCKMMOCTb Mexay MoABVKHbIM HOCHOpPOM M MapraHLuem
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nMena rMnepbonnyecknil  xapaktep: YypoBHW  docdopa [0 2526 Mr/Kr  okasbiBanu
nonoXuTenbHoe BNMaHMe Ha MapraHel, a 6onee BbICOKME YPOBHWM OKa3biBasn oTpuLaTENbHOE
BO3gencTBME.

KnoyeBble c/10BA: OOCTYMHbIM MapraHel, KoaddUUMEHT Koppendaumn, KoadduumeHT
MUrpaLMmM, MoYBeHHaa cpefa, 06K MapraHel,

Annotatsiya: Ushbu tadgigot Zarafshon vodiysi tuproglaridagi gumus migdori, pH,
ozuga moddalar miqgdori va granulometrik tarkib singari tuprog xususiyatlarining marganets
mikroelementi tarkibiga ta'sirini o'rganadi. Asosiy magsad tuprogdagi marganetsning miqgdor
va sifat o'zgarishlarini o‘rganish, marganets va tuprogning asosiy xususiyatlari o'rtasidagi
bog'liglikni  tahlil qilishdir. Zarafshon daryosi bo'yidagi Jomboydan Olotgacha bo'lgan
hududlarni gamrab olgan 17 ta tuproq kesmasining ustki ostki gatlamidan namunalar olindi.
Jami 3-7 ta takroriy namunalar tahlil qgilindi. Ma'lumotlar tahlilida marganets va tuprog
xususiyatlari o'rtasidagi bog'liglikni tekshirish uchun turli xil statistik modellar, jumladan
chizigli, teskari, parabola va giperbola tahlillari ishlatilgan. Tahlil ozlashtiriluvchan marganets
va tuprog xususiyatlarining ko'pchiligi o'rtasida chizigli bod'liglik aniglandi, eng kuchli
korrelyatsiya (r>0,7) granulometrik tarkib, pH va suvda eruvchan bor (B) o'rtasida
kuzatildi. Harakatchan fosfor va marganets o‘rtasidagi munosabatlar giperbola ko‘rinishida:
25-26 mg/kg gacha bo'lgan fosfor darajasi marganetsga ijobiy ta'sir ko'rsatdi, yugori daraja

esa salbiy ta'sir ko'rsatdi.

Kalit so‘zlar: o'zlashtiriluvchan marganets, korrelyatsiya koeffitsienti, migratsiya koeffitsienti,

tuprog muhiti, yalpi marganets.

Introduction
Microelements participate in
important biological functions in the

structure of a living organism and
perform specific tasks in vital processes.
Microelements act as components of
biologically active substances - proteins,
enzymes [32; p. 285-299].

If enzymes are considered catalysts,
then microelements can be called catalysts
of catalysts [42; p. 720].

Microelements are directly involved
in various metabolisms in plants, including
respiration, photosynthesis, protein,
carbohydrate, and other metabolism
[52; p. 464-482], and oxidation-reduction
processes in the soil [58; p. 483-494].

Therefore, when applied to the soil
as fertilizer, they not only increase crop
yields, but also improve their quality, and
also accelerate the formation of crop
branches, budding, flowering, and early
ripening of the crop [56; p. 8-14].

Microelements accelerate plant
development, germination and crop
formation, carbohydrate synthesis

and movement, and protein and fat
metabolism [18; p. 4-7].

Due to metabolic disorders caused
by a deficiency or excess of micro-

elements, humans, animals, and plants

are subject to specific diseases [54; p. 57].
Micronutrient  deficiencies cause

defects in the growth and development

of agricultural crops, delaying their
development, reducing their resistance
to adverse conditions (low or high

temperatures, drought, etc.),and increasing
their susceptibility to diseases and pests
[36; 5-22.,14; 72-73].

It has been established that the main

patterns of microelement distribution
depend on the geomorphological
characteristics of the area, the
mineralogical and granulometric

composition of the soil, and in addition,
the amount of microelements depends
on the agrochemical properties of the soil
and the absorption complex [8; p. 81].

Manganese (Mn) is an important
micronutrient for plant growth and
development in metabolic processes in a
plant cell. Mn is one of the most abundant
metals in soil and comprises about 0.1 %
of the Earth's crust [4; p. 1-40].

The mobility of manganese increases
from soils with an alkaline reaction to
neutral and further to acidic soils [2; p.
300, 9; p. 196-208. 53, p. 397-409]. Its
solubility depends on soil redox condition,
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pH, organic matter, clay fraction etc.
Solubility of Mn in soils generally
decreases with the increasing pH due to
adsorption-precipitation, ie., oxidation-
reduction reactions [53; p. 397-409].
Although Mn belongs to the class of low
toxicity for soil living organisms [49; p.
3-24], an excess of available manganese
in the soil can lead to its actual and
potential toxicity to plants, while an
increase in soil pH due to liming can lead
to Mn unavailability to plants [2; p. 300].

The amount of mobile manganese
in the soil and its assimilation depend on
the amount of humus [3; p. 487-495., 7: p.
34], the composition of the parent rock
from which the soil is formed [9; p. 196-
208, 53; p. 397-409,, 58; p. 483-494., 61 p.
199-206], the granulometric composition
of the soil [2; p. 300, 46; p. 254, 58; p.
483-494. 62; p. 1170-1178], the level of its
supply with microelements [2; p. 300, 10;
p. 2006-2020], the oxidation-reduction
conditions in the soil [15; p. 23-35, 17
p. 56, 31, p. 45, 33; p. 135-144., 41, 470-481,
47 p. 120, 58; p. 483-494], environmental
reaction [15; p. 23-35., 31; p. 45, 41; p. 470-
481, 47, p. 120., 57, p. 367-373., 58; p. 483-
494], in addition, the amount and rate of
mineral and organic fertilizers used [11; p.
125-136., 12; p. 904-917,, 20; p. 634-640., 40; p.
1075-1076] has been confirmed in a number
of scientific studies.

Manganese is not found free in
nature. It is a component of many
minerals. The most common of them
are pyrolusite MnO,, psilomelane
MMN*MNO,*nH. O, braunite
3Mn,O0,*MnSiO,, manganite — Mn,O,*H,0,
gaussmanite - Mn,O,, rhodochrosite
MnCO,, vernadite — MnO,*H,O, rhodonite
- MnSIO,, etc. In addition, manganese is
a component of about 150 compounds

— sulfides, oxides, carbonates, silicates,
borates, sulfates, especially phosphates
[62; p. N70-1178,, 65; p. 352].

Manganese is involved in soil

formation, in particular, in the synthesis
of humus, the formation of clays, the
process of gleying, and the formation

of illuvial layers. Another characteristic
feature of manganese is its relatively
greater accumulation in layers rich in iron
[61,199-206., 65; p. 352].

Manganese can change its valence
from Mn?* to Mn* depending on
environmental conditions [5; p. 14-38].

In the deep layers of the soil,
manganese is present as the Mn?" ion
in the form of isomorphic mixtures with
aluminosilicates, ferrosilicates, etc. In the
oxidized region, it occurs mainly in the
form of Mn** [5; p. 14-38., 27; p. 252., 63; p.
663-675].

Mn?* is very mobile in the soil, has a
strong migratory property, and is present
in an assimilable form (water-soluble
and exchangeable). In a weakly alkaline
environment, Mn2+ is oxidized, initially
forming Mn*, Mn%. The dynamics and
migration of the compounds depend on
the solubility of its compounds, which,
depending on the pH of the soil solution,
is associated with their hydration process,
oxidation-reduction conditions, and
oxidation rate [5; p. 14-38.,,19; p. 423-426., 27,

p.252.).

In  the water table zone of
hydromorphic soils and slightly above it,
in oxygen barriers, manganese s

oxidized and precipitates in the form of
black colloidal minerals, ie. pyrolusite,
psilomelane, manganite [65 p. 352].
These precipitates are observed in layers
of 85-130 cm and, in their turn, act as a

sorption  barrier for Cu, Zn, and
other microelements, causing their
accumulation in this layer.

In anaerobic and acidic
environments, manganese solubility
increases sharply. In  weakly acidic
and neutral environments, some
microorganisms oxidize manganese.

Under anaerobic conditions, some bacteria
use manganese (ll) oxide as an oxygen
source [13; p. 17-20]. As a result of the death
and mineralization of microorganisms,
Mn in their residues is converted back
to Mn? in a form that is available to
plants. In the conversion of Mn“ to Mn?*
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in the soil, reduction processes should
prevail over oxidation in the soil, which
increases the amount of organic matter
and increases the activity of micro-
organisms. The greatest accumulation of
Mn?" in the upper soil layer is associated
with its “rising” from somewhat deeper
layers upward through the root system
(especially legumes and woody plants) [27;
p. 252, 58; p. 483-494., 59; p. 285-308].

The exchangeable, reduced, and
water-soluble forms of manganese
in the soil change throughout the
growing season. When the soil s
heavily saturated with moisture, water-
soluble and exchangeable manganese
increases. Changes in the reaction of the
environment in the soil change the soil
microflora, as well as moisture and air
permeability. All this affects the oxidation-
reduction process, which determines the
amount of available and mobile forms
of manganese in the soil [35; p. 195-203].

Manganese fixation is very rapid in
the gray soil region. When water-soluble
manganese (MNSO,, KMnO,) is applied to
the soil, it quickly converts to the water-
insoluble MnO, form within the second
day. In gray soils, the pyrolusite-MnO,
form constitutes 50-95% of the total
manganese [16; 399-407., 48; p. 100].

An important factor determining
manganese migration in soil under
irrigated farming conditions is irrigation
water, which contains CO, and
manganese up to 0.2 mg/l, and which
ensures high soil solubility [48; p. 100; 67, p.
759-770].

Manganese deficiency in plants is
observed primarily in carbonate, strongly
alkaline, and other soils with a pH above
6.5 [23; p. 38-44., 28, p. 4-6], since in
this environment manganese is in the
form of a poorly soluble compound [55; p.
552], in addition, manganese deficiency
is usually observed in times of moisture
deficiency, in drought years, and on light
soils, primarily carbonate soils [34; p. 5-8].

In  cases where manganese s
deficient in the soil, the ratio of elements

in the nutritional balance is disturbed,
since it acts as an antagonist in the
selective absorption of ions from the
external environment, such as calcium.
Manganese also plays an important role
as an element regulating the process of
reutilization [21; p. 15-19,, 55; p. 552].

Manganese accumulates more in
the humus layer of the soil and in illuvial
horizons. The manganese content s
much higher in hydromorphic soils of
Central Asia. Manganese is less mobile in
alkaline and carbonate soils [64; p. 572],
and manganese deficiency is especially
pronounced in soils with a high content
of soluble iron compounds [55; p. 552].

It has been found that the most
available manganese accumulates in the
0-40 cm layer of alluvial swamp soils with
a medium loamy granulometric
composition and accounts for 89-72% of
the total amount [31; p. 45, 44; p. 40-49].

Plants absorb not only water-soluble
and exchangeable Mn, but also secondary
carbonate compounds of manganese,
newly  precipitated hydroxides, and
various other compounds [27; p. 252., 65; p.
352].

According to A.A.Karimberdiyeva [22;
p. 123-124], who conducted experiments
on gray soils of Uzbekistan, the total
manganese content depends on the
degree of hydromorphism of the soil.
In typical gray soils with old irrigation,
its content varies from 517 to 618 mg/
kg along the soil profile, while in old
irrigation meadow soils it fluctuates from
578 to 687 mag/kg. It was found that the
amount of available manganese is much
higher than the permissible amount
and in both soils its content is about 23%
of the total content. It was also noted
that manganese accumulates in the lower
layers.

According to S.KRasulov [51; p.
125-128], the soils of the Zarafshan oasis
contain manganese-405; copper-21; zinc-2;
and cobalt-9 mg/kg.

In  the light gray soils of the
Samarkand oasis, the total manganese
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content was found to be in the range of
1100.0-1450.0 mg/kg, and the available
manganese content was 189.6-400.2 mg/
kg. Manganese was unevenly distributed
in the examined soil profile, and its
highest content was found to be in
the upper, ie. humus-containing
accumulative layer and depended on the
parent soil type [24; p. 101-102].

The total amount of manganese
in the granulometric composition of
typical gray soils increases according to
the law, depending on their dispersion.
It is the lowest in the fine sand fraction,
2-3 times higher in the medium dust
fraction and 7 times higher in the clay
fraction, amounting to 1000-1570 mg/kg

[50; p. 105-106)].

Carbonate soils are deficient in
available manganese [45; p. 179], and
in irrigated cotton-growing regions, its

content of 80-100 mg/kg ensures optimal
growth and development of cotton [27; p.
252, 42: p. 720].

The area of Uzbek soils lacking
manganese is 250-280 thousand hectares
[43; p. 29].

MATERIALS AND METHODS

The Zarafshan Valley is characterized
by a wide variety of natural and
geographical conditions. The natural
and geographical conditions and soil
properties of the valley have been
described in detail in a numlber of works [25:
p. 9., 26; p. 288, 29; p. 351, "66; p. 237-238].

The Zarafshan Valley is mainly
composed of Tertiary sedimentary rocks
overlain by Quaternary alluvial rocks.
Soil formation in the valley occurred in
Quaternary rocks. Based on their genesis,
the rocks are divided into loess, alluvial,
proluvial, and alluvial-proluvial deposits
[30; p. 45.

The Zarafshan Valley is divided into
two sharply different landscape and
geographical regions according to its
natural conditions. The first is the eastern
part - foothills, steppes and loess plains,
the second is the western part - desert.
They differ sharply according to their

hydrogeological and land reclamation
conditions. The soils of the Samarkand
oasis belong to the first region, and the
soils of the Bukhara and Karakul oases
belong to the second region. In addition,
the Zarafshan Valley is divided into four
geomorphological regions, which differ
significantly in the structure of the
relief and the nature of the Quaternary
deposits: 1) Samarkand Basin, 2) Bukhara
subaerial delta, 3) Karakul subaerial delta,
4) Navoi-Kanimekh oasis [1; p. 5-11].

N conclusion, the Zarafshan
Valley has a complex geological and
geomorphological structure, various soil
covers, and consists of mountainous,
hilly, foothill and desert plains. Accordingly,
the humus content of the Zarafshan
Valley soils is affected by their cultural
development, soil formation conditions,
etc., while the height of the oases above
sea level and the drainage of surface
waters have an impact on the pH.

In the research, to study the effect
of the humus content, pH, nutrient
content, and granulometric composition
of the Zarafshan Valley soils on the
guantitative and qualitative changes in
microelements, 3-7 replicate samples
were taken from the plow layer of the
main soil types and subtypes distributed
along the Zarafshan River (from Jomboy
district to Olot district, a total of 17 soil pit
(profile) and analyzed (Table 1). Fieldwork
was carried out on an expedition route
along the base plots characterizing the
irrigated soil type. Soil samples were
taken by tillage, subsoil, and parent
rock. Humus, pH, mobile phosphorus,
exchangeable potassium, and manganese
(Mn) were determined for agrochemical
characterization of the soils.

In the studies, total manganese
was determined according to E.K.Kruglova
[39: p. 440]. The total manganese (Mn)
content in the topsoil of the studied soils
was compared with the content of the
standard sample SP-1 (590 mg/kg) in Kursk
black soils, which was taken as a standard.
Available manganese was determined
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using a Shimadzu AA-7000 atomic
absorption spectrophotometer.

In the experiment, agrochemical and

granulometric composition of the soil was
determined according to N.A.Kachinsky
[39: p. 440].

agrophysical analyses were performed Agrochemical analyses included
using the following methodological humus (%) according to [V.Tyurin; total
manuals:  “Methods of agrochemical, nitrogen, phosphorus, and potassium (%)
agrophysical and microbiological according to [.M.Malsyev, L.P.CGritsenko;
studies in cotton fields [39; p. 440]", mobile phosphorus (mg/kg) according to

“Methods  of agrochemical  studies
[37. p. 330]", “Methods for determining
macro and micro-elements in plants, soil
and water [38; p. 91]". In the experiment, the

B.P.Machygin, exchangeable potassium
(mg/kg) according to P.V.Protasov, and
soil pH determined using an Anion-7010
ionomer.

Table1
Some agrochemical parameters of the soils of the Zarafshan Valley (arable)

Soil pit (profile) | Repetition | Humus, % | pH PO, mg/kg K,O, mg/kg ifggg;?ggﬁc
1//31 4 1,25 7,4 26,3 228 Light-loam
2//32 3 1,07 7,3 26,4 218 Light-loam
3//29 3 1,25 7,3 27,2 235 Light-loam
4//32 7 1,16 7,2 22,3 223 Light-loam
5//31 3 0,98 7,2 20,8 220 Light-loam
6//34 4 1,31 7,4 27,8 194 Light-loam
7//16 5 1,28 7,4 25,7 224 Light-loam
8//16 3 1,18 7,3 26,7 240 Light-loam
9//33 3 1,26 7,5 28,1 218 Medium loam
10//38 5 1,09 7,4 23.8 214 Light-loam
11//15 3 1,19 7.5 26,5 220 Heavy loam
12//26 4 0,64 7,2 8,3 169 Light-loam
13//23 4 0,86 7,4 20,8 208 Medium loam
14//24 4 1,27 7.7 26,2 176 Heavy loam
15//30 5 1,21 7.5 25,6 213 Heavy loam
16//32 3 1,23 7,6 23,6 206 Heavy loam
17//33 3 1,21 7,7 24.5 168 Heavy loam

The soil pit (profile) is the same in tables and diagrams: 1/31- Jomboy district, meadow-serozem soil with
stratum corneum,; 2/32- Jomboy district, right bank of the Zarafshan River, 2 terrace, irrigated meadow
alluvial; 3/29- Oqdarya district, meadow-serozem soil with matrix horizons, 4/32-Ishtikhan district, right
bank of the Zarafshan River, 2 terrace, irrigated meadow alluvial; 5/31-Ishtikhan area irrigated meadow,
6/34-Payariksky area, meadow marsh, irrigated; 7/16-Payariksky district, right bank of the river Zarafshan,
3 terrace, irrigated typical serozem soil; 8/16-Pastdargom district, left bank of the river Zarafshan, 3
terrace, irrigated typical serozem soil; 9/33-Kattakurgan District, 2 terrace, irrigated meadow alluvial;
10/38-Narpay district, left bank of the river Zarafshan, 3 terrace, light serozem soil; 11/15-Navoiy district,
irrigated meadow alluvial; 12/26-Kiziltepa district, newly irrigated brown-grassland; 13/23-Vobkent
district, Bukhara upper delta, irrigated meadow takir, 14/24-Romitan district in the central part of the
Bukhara delta, alluvial meadow,; 15/30-Dzhandar area, the lower reaches of the Bukhara delta, alluvial
meadow, 16/32-Karakul district, the upper part of the region Karakul delta, alluvial meadow, 17/33-Alat
district, in the central part of the region, the meadow-alluvial soils

RESULTS AND DISCUSSION
In the arable layer of meadow-
gray soils with a humus layer (Jomboy

Statistical analysis of the experimental
results was carried out according to
B.A.Ushkarenko et al. [60; p. 33].
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district, 1/31; Okdaryo district, 3/29- pit with the lowest content being in the
(profile)), the average content of total and humus layer (286.1 and 2971; 4333 and
available manganese was found to be 4167 mg/kg, respectively). There is no need
slightly higher than the reference value. to apply manganese fertilizers in these
Its distribution along the profile varied, soils (Table 2).

Table 2
Distribution of Mn trace elements in soils of the Zarafshan Valley
o) Mn, mg/kg Km
= =
e 2 D) .
s Bl E total available ]
= | g &g G G
=) ) [~ — § T"g'
= | & lim % tSe | V. % lim % tSe | V% | < £ :
wn o =
* 622,3-812,5 710,3 82,98 11,68 | 56,3-169,5 | 112,28 | 50,12 | 44,64 | 15,81 | 1,37 | 1,36

** | 445,0-812,3 | 6519 | 163,64 | 25,10 | 46,7-158,7 | 95,75 | 47,62 | 49,73 | 14,69

1731 | 4 >
// 116,4-401,3 | 286,1 | 123,64 | 43,22 6,1-80,4 43,33 | 32,06 | 73,99 | 15,15

wAk 1 313,4-779,2 | 519,9 | 197,52 | 37,99 | 10,5-148,2 | 82,45 | 56,78 | 68,87 | 15,86

* 565,2-648,8 | 606,5 | 41,81 6,89 | 97,3-122,8 | 110,17 | 12,75 | 11,57 | 18,16 | 0,95 | 0,74

2/32 | 3 | ** | 465,6-687,1 555,0 | 116,76 | 21,04 | 68,7-164,6 | 114,53 | 48,09 | 41,99 | 20,64

#xx | 46338731 | 6402 | 210,56 | 32,89 | 94,4-206,5 | 149,20 | 56,09 | 37,59 | 23,30

* 612,5-801,2 | 708,5 94,39 | 13,32 | 53,6-146,8 | 102,10 | 46,72 | 45,76 | 14,41 | 1,40 | 1,46

309 | 3 ** | 434,5-800,3 | 639,0 | 186,68 | 29,21 | 44,5-145,8 | 88,30 | 52,02 | 5891 | 13,82

// 123,6-420,4 | 297,1 | 154,62 | 52,04 8,6-78,3 41,67 | 34,99 | 83,97 | 14,03

**x 10 303,3-767,8 | 505,1 | 238,16 | 47,15 | 13,7-154,8 | 89,13 | 71,06 | 79,73 | 17,65

* 564,3-648,6 | 605,3 32,81 542 | 96,5-123.4 | 110,47 | 10,22 | 9,25 | 18,25 | 0,98 | 0,69

4/32 | 7 | ** | 465,5-686,3 | 563,3 79,92 | 14,19 | 68,1-165,3 | 109,01 | 37,92 | 34,79 | 19,35

k1 464,4-874,1 615,7 | 147,34 | 23,93 | 93,9-208,1 | 159,06 | 42,22 | 26,54 | 25,83

* | 490,8-547,7 | 5222 | 28,92 | 5,54 | 72,2-109,6 | 89,70 | 18,82 | 20,98 | 17,18 | 1,04 | 1,00

5/31 3| * | 490,5-593,8 | 543,2 | 51,68 | 9,51 52,1-110,2 | 78,90 | 29,31 | 37,15 | 14,53

#xx | 4731-526,6 | 500,6 | 26,78 | 535 | 443-1382 | 90,10 | 46,99 | 52,15 | 18,00
* | 623,7-815,6 | 7256 | 86,38 | 11,90 | 63,2-1954 | 125,15 | 59,40 | 47,46 | 17,25 | 1,32 | 0,99
6/34 | 4 | ** | 450,4-823,3 | 6664 | 171,50 | 25,74 | 67,8-187,0 | 104,58 | 55,42 | 52,99 | 15,69
#xx [ 330,1-7945 | 5495 | 192,68 | 35,06 | 153-182,4 | 94,63 | 68,84 | 72,75 | 17,22
* | 498,1-6563 | 576,6 | 69,13 | 11,99 | 759-90,7 | 82,92 | 581 | 7,01 | 1438 | 1,02 | 0,86
716 | 5 | ** | 456,5-671,4 | 547,9 | 91,42 | 16,69 | 77,8908 | 83,84 | 5,12 | 6,11 | 15,30
#xx | 47886735 | 563,0 | 8329 | 14,79 | 78,6-117,1 | 96,38 | 16,63 | 17,25 | 17,12
* | 497,7-655,6 | 566,5 | 80,88 | 14,28 | 76,2-90,8 | 84,17 | 739 | 8,78 | 14,86 | 1,02 | 0,88
8/16 | 3 | ** | 467,2-673,8 | 5656 | 103,65 | 18,33 | 78,2-90,7 | 8507 | 6,34 | 7.45 | 15,04
#xx | 47886744 | 5545 | 105,02 | 18,94 | 79,6-116,8 | 95,93 | 19,01 | 19,82 | 17,30
* | 604,9-684.8 | 6444 | 39,96 | 6,20 | 101,7-132,1 | 113,43 | 16,34 | 14,41 | 17,60 | 1,03 | 0,67
933 | 3| ** | 579,8-692,7 | 6284 | 58,08 | 9,24 | 110,3-149.8 | 126,60 | 20,63 | 16,30 | 20,15
#xx | 6037-642,6 | 6233 | 1945 | 3,12 | 112,6-166,2 | 133,50 | 28,68 | 21,48 | 21,42
* | 550,6-666,8 | 606,0 | 4584 | 7,56 | 82,2-97.4 | 90,76 | 6,54 | 721 | 14,98 | 0,94 | 1,04
1038 | 5| ** | 579,7-676,6 | 621,7 | 38,60 | 6,21 | 852-91,6 | 89,50 | 2,61 | 292 | 14,40
#xx | 5082-7923 | 6422 | 116,89 | 1820 | 78,1957 | 86,90 | 7.06 | 8,12 | 13,53
* | 881,7-922.4 | 902,1 | 2035 | 2,26 | 134,3-173,2 | 154,38 | 1948 | 12,62 | 17,11 | 1,22 | 0,73
11/15 | 3 | *=* | 776,2-1077,3 | 945,1 | 153,86 | 16,28 | 168,2-191,6 | 178,83 | 11,84 | 6,62 | 18,92
wkx | 6327.8824 | 7377 | 129,51 | 17,56 | 187,8-246,3 | 212,77 | 30,18 | 14,18 | 28,84
* | 857,2-8930 | 8770 | 1503 | 1,71 | 62,3-80,5 | 70,40 | 830 | 11,79 | 8,03 | 1,31 | 0,93
1226 | 4 | ** | 74457824 | 7648 | 1565 | 2,05 | 608-784 | 6830 | 814 | 11,92 | 893
#xx | 65566867 | 6699 | 1528 | 228 | 67.2-864 | 7593 | 7,97 | 10,50 | 11,33
* | 5254-765.6 | 6458 | 109,38 | 16,94 | 102,2-1253 | 110,43 | 10,62 | 9,62 | 17,10 | 1,05 | 0,52
13/23 | 4 | *=* | 486,7-632,4 | 556,7 | 71,97 | 12,93 | 135,1-182,3 | 157,23 | 22,92 | 14,58 | 28,24
#xx | 52786078 | 613,9 | 80,72 | 13,15 | 194,2-233,1 | 211,35 | 16,11 | 7,62 | 34,43
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e Mn, mg/kg Km
S | E
:5_/ g ﬁ total available _ %
- ] e = =
2 | & ~ . _ . - =3 | £ | 3
E & lim X tSe V,% lim X tSs V,% < § z
* | 3552-4089 | 3784 | 24,52 | 6,48 | 105,2-138,9 | 123,80 | 13,94 | 11,26 | 32,72 | 0,44 | 0,74
1424 | 4 | ** | 5845-7013 | 643,9 | 58,13 | 9,03 | 96,4-123,3 | 10928 | 12,36 | 11,31 | 16,97
#k% | 7653-905,6 | 859,1 | 63,66 | 7,41 | 157,3-186,7 | 168,05 | 13,19 | 7,85 | 19,56
* | 7362-912,4 | 853,9 | 74,81 | 8,76 | 140,1-173,4 | 156,96 | 13,35 | 8,51 | 18,38 | 1,18 | 0,79
1530 | 5 | ** | 673,3-1088,9 | 900,8 | 184,22 | 20,45 | 76,2-184,4 | 158,40 | 46,10 | 29,10 | 17,58
##x | 45788843 | 7258 | 166,22 | 22,90 | 953-264,5 | 199,18 | 6591 | 33,10 | 27,44
* | 577.8-7689 | 6574 | 99,48 | 15,13 | 190,3-212,3 | 200,13 | 11,18 | 5,59 | 30,44 | 1,08 | 2,06
16/32 | 3 | ** | 5023-603,4 | 564,1 | 5420 | 9,61 | 131,8-165,0 | 150,33 | 16,93 | 11,26 | 26,65
#kx | 56446745 | 6072 | 59,02 | 9,72 | 85,6-1082 | 96,93 | 11,30 | 11,66 | 15,96
* | 3442-390,1 | 3703 | 23,60 | 6,37 | 178,9-220,8 | 194,63 | 22,82 | 11,72 | 52,56 | 0,36 | 2,59
17/33 | 3 | ** | 321,8-3652 | 3433 | 21,70 | 6,32 | 126,2-153,3 | 138,20 | 13,81 | 9,99 | 40,26
##% | 9652-1114,7 | 1034,0 | 7546 | 7,30 | 64,4-86,7 | 7527 | 11,16 | 14,83 | 7,28
It was found that the total (profile) 8/16) with old irrigation, where

manganese content in the arable layer
of the 2nd terrace of the Zarafshon River
(Jomboy district, 2/32; Ishtikhon district,
pit (profile) 4/32) was at the reference
level (606.5 and 605.3 mg/kg, respectively).

Often, the parent rock here was
characterized by a high level of total
manganese. It was found that the
manganese available to plants in the

arable layer was slightly higher than the
accepted standard (11017 and 110.47 mg/
kg, respectively), while it belonged to
the highly supplied gradation. Irrigated
swamp-meadow soils (Payarig district,
pit (profile) 6/34) were found to be rich in
available manganese, especially in the
upper layer (12515 mg/kg). The use of
manganese microfertilizers in these soils
is unnecessary.

Bioaccumulation of total manganese
in the humus layer was not recorded.
The only exceptions were the marshy-
meadow soils of Payarig district (pit
(profile) 6/34) and meadow-gray soils with
a humus layer (Jomboy district, sections
1/31 and Akdaryo district, pit (profile) 3/29),
where the migration coefficient Km=1.32-
1.40.

The total manganese content in the
plow layer of the typical gray soils of the
left and right banks of the 3rd terrace of
the Zarafshon River (Pastdargom district,
section 7/16 and Payariq district, pit

the study was conducted, varies from
4977 to 6563 mg/kg. Its content was
found to be 576.6 and 566.5 mg/kg, i.e. less
than the reference value. This indicates
that it depends on the granulometric
composition of the soil, pH and other
factors. In addition, in the soils of the
automorphic soil region (pit (profile) 7/16;

8/16 and 10/38), the total manganese
content fluctuates widely along the
profile  (456.5-7293 mg/kg), which is

characterized by its redox potential and
drainage of leachate. It was noted that
the available manganese in these soils is
within the permissible level (8292 and
8417 mg/kg). It is advisable to conduct
field experiments in this area in various
directions to study the effectiveness of
manganese fertilizers.

In the tilled layer of the old irrigated
light gray soils of the 3rd terrace of the
left bank of the Zarafshan River (Narpay
district, pit (profile) 10/38), total manganese
was found to be 5506-666.8 mg/kg
(average 606.0 mg/kg), which is at the
level of the reference value (598 mg/kg)
(Figure ).

The content of available manganese
in the arable layer was within the
permissible limits and amounted to
1498% of the total amount, the variation
coefficient V=721%, ie. the variability was
insignificant. Therefore, it is not necessary
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to introduce manganese microfertilizers
into the soil on these soils, they can
be used for soaking seeds or foliar
feeding.

The content of gross manganese
in the arable horizon of old-irrigated
meadow-alluvial soils (Karmana district,

marable
225,00

= subarable

pit (profile) 11/15) and newly irrigated harsh-
brown-meadow soils (Kyzyltepa district,
pit (profile) 12/26) of the Navoi-Konimeks
oasis was 8817-922.4 (average 9021 mg/
kg) and 857.2-893.0 (average 8770 mg/
kg), respectively, which is higher than the
standard value.

= parent rock
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Figure 2. Amount of manganese in absorbable form in Zarafshan Valley soils

It was found that the available
manganese in the arable layer of the
old irrigated meadow alluvial soils of
the Karmana district (pit (profile) 11/15)
was 154.38 mg/kg, which is a very high
supply group, and its content increased
especially in the arable subsoil and parent
rock, accounting for 28.84% of the total
amount (Figure 2 and Table 2).

In the profile of the newly irrigated
sur brown-meadow soils of the Kyzyltepa

= arable

= subarable

district (pit (profile) 12/26), it was found
that the amount of available manganese
is lower than in the studied soil types,
subtypes and the permissible amount in
the Zarafshan valley, its amount in the till
layer is 70.40 mg/kg or only 8.03% of the
total amount. This is probably due to the
low content of humus (0.64%) and boron
(039 mg/kg), the presence of gypsum
in the soil composition, and the fact that
the soil is newly irrigated

w parent rock
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Figure 2. Amount of manganese in absorbable form in Zarafshan Valley soils
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In the upper part of the Bukhara
Delta, irrigated meadow-barren soils (pit
(profile) 13/23), it was found that the total
Manganese content in the top layer was
almost equal to the reference value (645.8
ma/kg), and was distributed evenly along
the profile. The migration coefficient of
total manganese in these soils was
recorded as Km=105. The manganese
absorbed in this soil type was at the
permissible level in the top layer (110.43
mga/kg), and its content in the parent
rock was almost 2 times higher than the
permissible level, and accordingly, the
migration coefficient was Km=0.52. This
is due to the high content of sodium
cations in the absorption complex of these
soils [64; p. 572].

In  the absorption complex, an
exchange occurs depending on the ionic
radii, and instead of a calcium ion with a
radius of 0104 nm, two sodium cations
with a radius of 0.098 nm enter [65; p. 352].
The released Ca?" cation quickly combines
with the SO, ion with a small ionic
radius (0.0129 nm), forming small gypsum
particles of a light gray color. Under these
conditions, the migration of manganese
to the upper layer is limited. This is also
confirmed by the fact that the coefficient
of wvariation in the subsurface layer
(V=14.58%) is higher than in the arable

layer and parent rock. In these soil
conditions, it is advisable to use
various organic fertilizers containing

microelements.
The alluvial meadow soils formed
in the alluvial deposits of the Bukhara

delta of the Zarafshan River (Romitan
district, pit (profile) 14/24; and
Jondor district, pit (profile) 15/30) are

characterized by the heavy granulometric
composition of the arable layer, which is
also confirmed by the total manganese
content in them.

In the alluvial soils of the meadow
of the Romitan district (pit (profile) 14/24),
total manganese was found to be 355-
4089 mg/kg (average 3784 mg/kg), ie.
less than the reference value, while in the

alluvial soils of the meadow of the Jondor
district (pit (profile) 15/30) it was found to
be 736.2-912.4 mg/kg (average 8539 mg/
kg), i.e. almost 15 times higher than the
reference value. However, both studied
soils were characterized by the fact that
the parent rock had almost the same
level of total manganese content.
Accordingly, the migration coefficient of
total manganese was equal to Km=0.44
and Km=118, respectively, for the pit
(orofile) (Table 2). This is probably due to
the high content of total boron (189.6 mg/
kg), cobalt (131 mg/kg) and molybdenum
(518 mg/kg) in the 14/24-section subsoil
and parent rock, since it is stated in

the literature [6; p. 272] that there is
an antagonistic relationship between
mManganese - molybdenum and

manganese - cobalt.

The amount of mobile manganese in
the profile of alluvial soils of the meadows
of the Bukhara oasis (Romitan district, pit
(profile) 14/24 and Zhondor district, pit
(profile) 15/30) exceeds the permissible
norms and is 123.80 and 156.96 mg/kg in
the arable layer, respectively. Based on
this, it can be assumed that there is no
need to use manganese fertilizers in the
0asis.

The total manganese content of
meadow alluvial soils formed in the
alluvial deposits of the Karakul delta of the
Zarafshan River (pit (profile) 16/32; Karakul
district; and 17/33 in the Olot district) was
sharply different. In the meadow alluvial
soils of the Karakul district (pit (profile)
16/32), the total manganese content was
almost evenly distributed along the profile,
and its content in the arable layer was
6574 mg/kg and the migration coefficient
Km=1.08, while in the meadow alluvial
soils of the Olot district (pit (profile) 17/33),
the total manganese content in the arable
layer was 3703 mg/kg, or less than the
reference value, and its content in the
parent rock was 1034.0 mg/kg.

It was noted that the available
manganese content in the arable layer
of these soils was higher than the
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permissible level (20013 and 194.63 mg/
kg, respectively), decreasing towards the
parent rock.

It was found that the migration

manganese fertilizers in the soils of the
Bukhara and Karakul oases.

Based on the analysis of data
collected on the studied soil types and

coefficient of available manganese in sub-types of the Zarafshan Valley, it
the alluvial soils of the Karakul oasis was determined that there is a varying
meadow was higher than in the soils degree of correlation between certain
studied in the valley (Km=2.06; and soil properties and available manganese
Km=2.59). Thus, there is no need to apply (Table 3).
Table 3
The response of available manganese to soil properties
Ne Indicators unit of Regression equation Correléftlon Impact
measurement coefficient
| Granulometric y=57,95+6,84x r=093
composition ..
strong, positive
2 pH y=69,28+5,58x r=20,76
3 B mg/kg y =69,21+5,59x r=0,76
4 Zn mg/kg y = 83,3+4,02x r=0,54 ..
average, positive
5 Co mg/kg y = 95,84+2,63x r=20,36
6 Humus % y=101,8+1,96x r=0,26 cak. positive
7 In the parent rock mg/kg y=106,7+1,42x r=0,19 Weak, posttiv
8 K.O mg/ke y =147.8-3,15x r=-0,43 average, negative
9 Mo mg/kg v=122.9-9.59x+0,79x> r=0,78 average, positive
10 Total mg/kg y=141,2-7,86x+0,47x> r=0,28 weak, positive
11 P.O meg/ke v=81,05+11,74x-0,64x> r=-0,38 average, negative
12 Cu mg/kg No connection
For most indicators, a linear a positive effect on manganese levels,
relationship  (y=a+bx) was observed and higher levels have a negative effect.

according to the change in direction, and
according to the analytical expression,
a linear relationship (y=a+bx), and the
strongest relationship (r>0.7) was observed
in the interaction with granulometric
composition, pH, and water-soluble boron.
An inverse relationship (y=a-bx) was found
in the interaction with exchangeable
potassium. The strength of the relationship
was moderate (r=-0.43). Data analysis
shows that the relationship between
available molybdenum and the total
amount of manganese is parabolic (y=a-
bx+cx?), with molybdenum levels greater
than 020 mg/kg having a moderate
positive effect on the increase in
manganese, while levels greater than 600
mga/kg having a weak positive effect. The
relationship with mobile phosphorus is
in the form of a hyperbola (y=a+bx-cx?),
and it has been statistically proven that
phosphorus levels up to 25-26 mg/kg have

Conclusion

In conclusion, heavy granulometric
composition, alkalinity of pH and high
water-soluble boron have a positive effect
on available manganese, while mobile
phosphorus content exceeding 25-26
mg/kg has a negative effect. Accordingly,
hydromorphic soils of the Samarkand
oasis, meadow alluvial soils of the Bukhara
and Karakul oases are rich in available
manganese. Manganese microfertilizers
can be effective only on the 3rd terrace of
the right and left banks of the Zarafshan
River, typical gray soil, which has been
irrigated for a long time, and meadow-
gray soils of the Ishtikhan district. The
newly irrigated brown-grassland soils of
the Navoi-Konimex oasis are deficient
in available manganese. Under these
conditions, it is appropriate to conduct
field experiments on the application of
manganese fertilizers in various ways.
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Annotatsiya. Agroiglimni rayonlashtirishning asosiy agroiglim kattaliklari bo'lgan samarali
haroratlar yig'indisiga va gishlog xo'jaligida o'simliklarning rivojlanishida ahamiyatli bo'lgan 5, 10,
15, 20°C o'tgan haroratlari va har xil chuqurlikdagi faol yuza harorati va tuprog harorati o‘rtasida
bog'liglik mavjud. Bahor (aprel) davri uchun tuproqg haroratining 0,10 va 0,05 m chuqurlikda 10°C
ga o'tish sanalari o'rtasida bog'liglik olingan, korrelyatsiya koeffitsienti yuqgori (r = 0,98). Tuproq
haroratining 0,20 m chuqurlikdagi 20°C ga o'tish sanalarining 0,05 va 0,10 m chuqurlikdagilarga
bog'ligligi aniglangan. Bahor davrida tuprog haroratining 0,05 va 0,10 m chuqurlikda 5 va
10°C gacha ko'tarilish vagti tuprogning granulometrik tarkibiga bog'liq Tuprogning harorat
tartibidagi eng katta farglar o'simlik qoplamining sezilarli rivojlanish davrlarida sodir bo'ladi.
Har xil sug'orish tartibiga ega bo'lgan hududlarda tuprogq namligi va o'simliklar rivojlanishining
turli sharoitlari tuprog haroratining o'rtacha sutkalik amplitudalarida mos keladigan farglarni
keltirib chigaradi.

Kalit so‘zlar: tuproq harorati, bahor, kuz, turli chuqurlik, gumli va qumloqg, og'ir tuproqglar,
granulometrik tarkib, issiglik sig‘imini, o'simlik goplami, kunlik harorat.

AHHoTaumsa. Mexay cyMMonm 20QeKTMBHbIX TeMmnepaTtyp, ABAALLIMXCA OCHOBHbIMU
ArpoOKINMATUYECKMMU NMePEMEHHbIMIU arpOKIMMaTUUECKOTO PaNOHUPOBaHUA, U TEMMNePaTypPaMm
5, 10, 15, 20°C, BakKHbIMM [O19 PA3BUTUA PACTEHMM B CEMbCKOM XO3AWCTBE, CyUIECTBYET CBA3b
C TeMnepaTypon akTMBHOWM MOBEPXHOCTM WM TeMmepaTypoMr MO4YBbl Ha pPasHbix mybuHax. [1ng
BeCceHHero (anpesbCKoro) nepuroda MnofydeHa CBA3b MeXay AaTaMu nepexofa TemMmnepaTypbl
nousbl go 10°C Ha rmybuHe 010 n 0,05 M, KOaDPULMEHT Koppenauum Bbicokum (r = 0,98).
YCTaHOBNEHO, 4YTo AaTbl mepexoda TemnepaTtypbl nousbl 4o 20°C Ha mybuHe 0,20 M 3aBucAT
OT TakoBbIX Ha rybuHe 0,05 1 0,10 M. BpeMa noBbilleHMa TemnepaTypbl nodsbl Ao 5 v 10°C
Ha mybuHe 0,05 m 010 ™M BeCcHOW 3aBWCUT OT [PaHYyNOMETPUMUYECKOro COCTaBa MOYBbI.
Hambonblime pasnmuma B TeMmnepaTypHOM pPeXXrme rMo4YBbl HabnwpatTca B mepuronb
3HAYUTENBHOIO PA3BUTUA PACTUTENBHOMO MOKPOBA. Pasnnumga B YCNOBUMAX YBNAXKHEHUA MOYBbLI
M Pa3BUTKA PACTEHUM Ha TEPPUTOPUAX C PA3IMYHBIMU PEXMMaMK OPOLLIEHMS 0BYCNOBAMBAIOT
COOTBETCTBYOLULIME PA3TMUMA B CPeOHECYTOUHbIX aMMNMTyOax TeMrepaTyPbl MOYBbI.

KnrodeBble c/10BQ: TeMrepaTypa Mo4Bbl, BECHA, OCeHb, pa3Hada rybKHa, cynecdaHble U
CYMMMHUCTbIE, TAXKENMbIE MOYBbI, FPaHY/TOMETPUYECKMIM COCTaB, TeMIOEMKOCTb, PaCTUTENbHbIM
MOKPOB, CyTOYHaa TeMrepaTypa.

Annotation. There is a relationship between the sum of effective temperatures, which
are the main agroclimatic variables of agroclimatic zoning, and temperatures of 5, 10, 15, 200C,
important for plant development in agriculture, with the temperature of the active surface
and soil temperature at different depths. For the spring (April) period, a relationship was
obtained between the dates of soil temperature transition to 10°C at a depth of 0.10 and 0.05 m,
the correlation coefficient is high (r = 0.98). It was found that the dates of soil temperature
transition to 20°C at a depth of 0.20 m depend on those at a depth of 0.05 and 010 m. The
time of soil temperature increase to 5 and 10°C at a depth of 0.05 and 0.10 m in spring depends
on the particle size distribution of the soil. The greatest differences in the soil temperature
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regime are observed during periods of significant development of the vegetation cover.
Differences in soil moisture conditions and plant development in areas with different irrigation
regimes cause corresponding differences in average daily soil temperature amplitudes.

Key words: soil temperature, spring, autumn, different depths, sandy loam and loamy
soils, heavy soils, particle size distribution, heat capacity, vegetation cover, daily temperature.

Kirish. Qoragalpog‘iston Respubli-
kasi agroiglimiy rayonlashtirish masalasi
bo'yicha ko'plab ilmiy ishlar  olib
borilganligiga garamasdan, global iglim
o‘zgarishi va Orol dengizining qurishi
natijasida mintagaviy geosistemalarning
o'zgarishi agroiglimiy rayonlashtirish
borasida yanada dolzarb bo'lib kelmogda.

Shuni ta'kidlash kerakki, Amudaryo
quyi ogimi degradatsiyaga uchragan
tuproglar unumdorligiga iglim o‘zgarishi
ta'sirini baholash nafagat sug'oriladigan
dehgonchilikni rivojlantirish, balki
cho'llanishga qarshi kurashish va cho'l
yaylovlaridan bargoror foydalanish chora-
tadbirlarini magbullashtirish uchun ham
muhimdir [7;122-b., 6; 44-c.].

Qurigan dengiz tubida
ekinlarini ekish bo'yicha
tomonidan keng ko'lamli
mavjud. O'rmonlarni o'stirish tadbirlari
iglim omillarini baholash va bashorat
gilishni ham talab giladi. Ushbu holatlar
asosan hududdagi yaylov va sug‘orma

Haloxylon
hukumat
tashabbuslar

verlarni  bargaror rivojlantirish, yerdan
foydalanishni uzogq muddatli rejalashti-
rish ~ va birlamchi  biomahsuldorlikni
baholashni  talab  qgiladi.  Bu iglim

o‘zgaruvchanligi va landshaftlarning o'z-
garishini hisobga olgan holda landshaft-
ekologik hududlashtirish va agroiglimiy
rayonlashtirishni uyg‘unlashtirmasdan
mumkin emas. Mazkur muammolarni
hal qilish geografik axborot tizimlari, va
yechishga vyo'naltirilgan tavsiflash tillari
bilan fazoviy ma'lumotlar bazalari va
masofadan zondlash  usullarini  keng
go'llamasdan  mumkin emas. Ushbu
uslublar va fanlararo yondoshuvlarning
kombinatsiyasi ekologik rayonlashtirish-
ning an‘anaviy muammolarini  ham,
tabiiy-antropogen ekotizimlar faoliyatini
bashorat qilishning yanada murakkab
muammolarini hal gilish imkonini beradi.

Janubiy Orol bo'yi havzasida atrof-
muhitning va ekotizimlarning tez o'zgari-

shi agroiglim tashxisiga moslashuvchan
innovatsion  yondoshuvi  va  tuproq
xossalarining o'zgarishi bilan boglig holda
agroekologik  hududlarni  yaxshilashni
talab qiladi. Ushbu faoliyat anig gishlog
xo'jaligida suvni tejaydigan texnologiyani
joriy etish  va ekinlarni  yetishtirish,
cho'llanishga garshi kurashish va tuproq

degradatsiyasining oldini olish uchun
muhimdir [15;106-s].

Mintagaviy iglim o'zgarishi tadqi-
godlarini  organish uchun biz iglimiy
Uzgidrometning tuprog harorati

ma’lumotlaridan, o'rtacha kenglik bo'yicha
va tadgigot hududi uchun oldingi
geoekologik rayonlashtirish sxemalaridan
va adabiyotlar manbalaridan foydalandik
[1:167-s.,12; 53-b., 16..1-6-p].

Tuprogning issiglik tartibing eng
muhim xususiyatlaridan biri bu turli xil
harorat chegaralaridan o'tish sanalari
hisoblanadi. Muayyan harorat chegaralari
orgali bargaror o'tish sanalari turli qgish-
log xofjaligi ekinlarini issiglikka bo'lgan
biologik talablari bilan belgilanadigan
vegetatsiya davrining boshlanishi va oxirini
aniglashga imkon beradi. Ulardan ekish
vaqtini, ekinlarning fazalarda rivojlanishini,
pishish vaqgtini va boshgalarni aniglash
mumkin [2; 164-c., 4;288-c., 8; 207-c 9;191-c,,
13; 370-372-c.].

Tadqiqot ob’ekti va qgo'‘llanilgan
uslublar. Tadgigotlar Amudaryoning quyi
ogimi hududi, massivlarda targalgan
sug'oriladigan o'tlogi alluvial, o'tlogi botgoq,
botgog-o‘tloq tagir-o'tlogi, o'tlogi-taqgir
tuproglarida olib borilgan.

Tuproglar harorati konduktometrik
(Campbell  Scientific) asbobida dala
laboratoriyasida amalga oshirildi.

Geoaxborot tizimi asosida olib borildi.
Bunda ushbu dasturning Geostatistical
Analyst, Surface Analyst va Model
Builder modullari va qgo'shimchalaridan
foydalanildi. Ma'lumotlarni gayta ishlashda
esa matematik-statistik tahlillar «Microsoft
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Excel» dasturi asosida ishlandi.

Olingan natijalar va ularning tahlili:
Qoraqgalpog'iston hududi uchun birinchi
marta bahor va kuzda tuproqg yuzasi
harorati va haroratining turli tuproqg
chuqurliklarida 5, 10, 15 wva 20°C ga

AGROTUPROQSHUNOSLIK

bargaror o'tish sanalari hisoblab chigildi
va tagdim etildi (I-jadval) va bahor
davridagi tuprog haroratining turli che-
garalar orgali o'tish sanalarining geogra-
fik tagsimoti xarita-sxemalar shaklida
keltirilgan.

1-jadval

Bahor va kuzda turli chuqurliklarda tuproq haroratining 10, 12, 15, 20 ° S ga bargaror o‘tish
sanalari va belgilangan chegaralardagi harorat bilan davrning davomiyligi

Chuaurlik O‘tish sanasi 10°S Davr O‘tish sanasi 12°S Davr
d ’ davomiyligi, davomiyligi,
Sm bahorda kuzda kunlar bahorda kuzda kunlar
Taxtakupir
0,05 26.111 6.X1I 224 2.1V 23.X 176
0,10 27.111 9.X1 226 4.1V 26.X 181
0,15 27.111 8.XI 225 5.1V 27.X 183
0,20 27.111 9.XI 226 6.1V 30.X 187
Chugqurlik O‘tish sanasi 15°S Davr O‘tish sanasi 20°S Davr
’ davomiyligi, davomiyligi,
Sm bahorda kuzda kunlar bahorda kuzda kunlar
0,05 13.1V 12.X1 242 2.V 25.1X 145
0,10 15.1V 13.X1 241 5.V 25.1X 142
0,15 17.1V 16.X1 242 8.V 26.01X 140
0,20 20.1V 18.X1 241 19.V 28.1X 131
Har xil chuqurlikdagi faol yuza harorati  10°C gacha ko'tarilishi esa 4-7 kunda
va tuprog harorati o'rtasida bog'liglik sodir bo'ladi. Havo harorati  yugori

mavjud. Shunday qilib, bizning ishimizda
1. 308-310-c, 14; 203-b] bahor (aprel)
davri uchun tuprog haroratining 0,10 va
0,05 m chuqgurlikda 10°C ga o'tish sanalari
o'rtasida bog'iglik olindi, korrelyatsiya
koeffitsienti yugori (r = 0,98). Tuproqg
haroratining 0,20 m chuqurlikdagi 20°C
ga o'tish sanalarining 005 va 010 m
chuqurlikdagilarga bog'ligligi  aniglandi,
ular 2-jadvalda keltiriilgan va amaliy
ahamiyatga ega.

Qumli va gumlog tuproglarda 0,05
va 0,10 m gatlamda haroratning 5°C
gacha ko'tarilishi gumlog tuproglarga
nisbatan o'rtacha 3-5 kunga, haroratning

gatlamlarga nisbatan 020 m chuqur-
likda tuprog haroratining 5 va 10°C
gacha ko'tarilishi 2-3 kunga kechiktiriladi.
Bahor davrida tuprog haroratining
005 va 010 m chuqgurlikda 5 va 10°C
gacha ko'tarilish vaqgti tuprogning
granulometrik tarkibiga bog'lig va biz-
ning sharoitimiz uchun quyidagicha bo'lib
chigdi: o'rtacha qumlog tuproglarda, 5
va 10°C ga o'tish mos ravishda 19-20
mart va 5-6 aprel kunlari sodir bo'ladi;
og'ir gumlog tuproglarda - 12-14 mart
va 30 mart - 4 aprel; qumlog va gqumli
tuproglar uchun: 13-15 mart va 29 mart - 4
aprel.

2-jadval

Tuproq haroratining 10°C (D10) va 20°C (D20) ga o‘tish sanalarining 5°,10°C
(X 0,05, 0,10, 0,20 m) ga o‘tish sanalariga bog‘ligligi.

Regressiya tegnlamasi Korrelyasiya ( r ) koeffisienti
D, =1,004X . -154.25 (3.1) 0,98
D, =097X,,, + 1110 (3.2) 0,98
D, =1.25X ., -101 (3.3) 0,57
D,, = L15X, .- 599 (3.4 0,75
D, =139X,,,. -155 (3.5) 0,91
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Havo harorati bilan solishtirganda,
0,20 m chuqurlikda tuprog haroratining
5-10°C ga o'tish sanalari 6-8 kunga
kechiktiriladi; o'rta qumoqg tuproglarda
(Taxiatosh) 22-24 martda kechikish (6-8
kun), 10°C dan keyin gumloglar-da 5-6
aprelda, o'rta qumoqg tuproglarda - 12-
14 aprelda kechikish bilan sodir bo'ladi.
(7-8 kun).

Tuprog haroratining  kunlik  sikli
asosiy iglim  yaratuvchi  omillarning
tuproglarga ta'sirini aks ettiruvchi

muhim agroiglim ko‘rsatkichidir. Tuproqg
haroratining vertikal gradienti chuqurlik
bilan pasayadi, chunki issiglikning katta
gismi  yuqgori gatlamlar  tomonidan
so'riladi va issiglik ogimi chuqurlik bilan
zaiflashadi. Qurug ob-havo sharoitida
tuprogning yuza qgatlamidagi gradient-
ning oshishi uning zichligi va namligi
pastligi tufayli uning termal tarqgalishining
pasayishi  tufayli kuzatiladi. Muayyan
davrlarda tuprog haroratining kunlik kursi
namlik, bulutlilik, shamol va boshqgalar
darajasi  bilan belgilanadigan o'rtacha
giymatdan sezilarli og‘ishlarga ega.

Tuproqg haroratining chuqurlik
bo'yvicha sutkalik ozgarishining amplitu-

dasi ham tuprog turiga va uning tar-
kibiga bog'ligdir. Ma'lumki, tuprogning
o'rtacha sutkalik harorati kunduzgi va
tungi  soatlarda  tuprogning  issiglik
tartibining haqgiqgiy rasmini etarli
darajada aks ettiruvchi issiglik
ko'rsatkichidir.

Malumotlarga asoslanib, ishda

keltirilgan tenglamalar yordamida kun-
duzgi (Td) va tungi (Tn) tuproq haroratini
hisoblash amalga oshirildi.

To= T9+T12+T15+T18/4

r,=T+T+T,+T,/4

Bunda kunduzgi davrga tuproq
yuzasi haroratini soat 09:00, 12:00, 15:00 va
18:00 da kuzatish, tungi vagtga esa 03:00,
06:00, 21:00 da tuprog yuzasi haroratini
kuzatish kiradi: 00 va 00:00.

Malumotlar tahlili shuni

(1)
(1.2)

ko'rsatdiki,

tungi va kunduzgi tuprog haroratining

o'rtacha qgiymatlari o'rtasida largaror
bog'liglik mavjud.

O'rnatilgan  tenglamalari quyidagi
shaklga ega:

a) bahorgi davr uchun:
T,=1,537,+10,5 T,=153T,-6,07;
r=0,96;, +S =0,2 (1.3)

b) kuzgi davr uchun:

r=0,50T,-45 T,=050T -4,5;
=0,97, +£S =0,2 (1.4)

Alogalarning yaqinligini tavsiflovchi
korrelyatsiya koeffitsientlari yugoriligi bilan
tavsiflanadi

Keyinchalik,  vegetatsiya davrida
(mart-noyabr), bahor va tuprogning
og'ir, o'rta, loyli va gumli tuproglar uchun
granulometrik tarkibini hisobga olgan
holda, tuprog yuzasida o‘rtacha kecha va
kunduz harorati o'rtasidagi aniglangan
bog'liglik tahlili o‘tkazildi. Kuzgi davrlar,
tenglamalar quyidagicha: gumli tuprog
uchun:

a) bahorgi davr uchun:

T,= 0,647, - 6,44 05
b) kuzgi davr uchun:
T,=0,54T - 4,19 (16)

Bahor (r) uchun munosabatlarning
yvaqginlik  koeffitsienti 0,98, kuz uchun
esa 0,99 ga teng.

O'rta qumog tuprog uchun Td va Tn
o'rtasidagi  munosabatlar tenglamalari
quyidagi ko'rinishga ega:

a) bahorgi davr uchun:

T,=0,66T,-7,43 (1.7)
b) kuzgi davr uchun:
T,=0,54T - 5,65 (1.8)
Aloga zichlik koeffitsienti (r) mos
ravishda 0,98 va 0,99 ni tashkil giladi.
Vegetasiya davri  uchun tuproqg

yuzasining o'rtacha kunlik harorati To'r

ning Td (yugori chegara) va Tn (quyi
chegarasi) ga bod'ligligini ko‘rsatadigan
grafik tuzilgan (I- rasm). Yuqgoridagi

kattaliklar o‘rtasida juda yagin korrelyatsiya
mavjud (r=0,97-0,98).
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1-rasm. O‘rtacha kunlik yuza haroratining bog'‘ligligi tuproq (Tcp) o‘rtacha kunduzi
(Td) va o‘rtacha kechasi (Tn) tuproq yuzasi harorati

Tuprog yuzasining o‘rtacha sutkalik
haroratining (To'r) Td va Tn ga bog'ligligi
shaklga ega:

T,=126T, +3.,6;(3,14)
T =097T,-2,7; r=0,99; +S=0,1 (9
TH= 0,74Tcp— 3,6; (3,16)
T, =133T,+50; r=098; +8=0,1 (9)

Regressiya tenglamalarining ruxsat
etilgan xatolari  (3,8-3,17) tuprog-iglim
sharoitidagi amaliy masalalarni hal gilish
uchun magbul bo'lib chigdi.

Kunduz va tun o‘rtasidagi issiglik
farglarining umumiy ko'rsatkichi o‘rtacha
kunduzgi va o'rtacha tungi harorat
o'rtasidagi fargli tuproglar.

O'zaro  bog'liglik  tahlili  (2-rasm)
shuni ko'rsatadiki, kunduzi va kechasi
past haroratlarda tuproq yuzasi harorati
o'rtasidagi  giymatlar  fargi  nisbatan
kichikrog va kunlik harorat 10°C da
14,4°C  ni  tashkil qiladi;  Tuprogning
o‘rtacha sutkalik haroratining oshishi
bilan kunduzgi va tungi harorat o'rtasi-
dagi farg oshib, 254°C ga etadi. Bu

yerda o'rtacha kunlik tuprog haroratini

oshirish-da kunduzgi tuprogni isitish-
ning etakchi roli anig ifodalangan.
Sug'oriladigan paxta misolida o'simlik
goplamining tuprogning harorat

tartibiga ta'sirini ko'rib chigamiz. O'simlik
goplami  tuproq haroratiga quyidagi
tarzda ta'sir qgiladi:  uning  yuzasini
soya qilib, issiglik ogimini kamaytiradi;
tunda u radiatsiyadan himoya qgiladi;
bug'lanishning kuchayishi orgali tup-
rogni  quritib, uning issiglik sigimini
pasaytiradi; issiglikni o'simlik to'gimalarini
yaratishga sarflab, tuprogdan issiglikni
oladi; havoning turbulent aralashuvini
giyinlashtiradi.
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2-rasm. Tajriba maydoni tuproq haroratining 5, 10, 20, 30 sm gatlamlardagi harorat
o‘zgarishi dinamikasi

L. N. Babushkin [4, 288-c, 5
103-106-c], F. A. Mo'minov [9; 191-]
asarlarida vegetatsiyaning dastlabki

davrida meteorologik ob'yektda va ekin
maydonlarida tuprog harorati amalda
bir xil bo'lishi gayd etilgan. O'simliklar
o'sishi bilan ekinlarning barg yuzasining
to'planishi va rivojlanishi  sodir bo'ladi,
o'simliklar ostidagi tuprogning harorati
o‘zgaradi. Bu o'zgarishlar ko'p jihatdan
sug'orish usullariga (sug‘orish  soni  va
tezligi) bog'lig. Tadgigot ishlarining [3;
29-b.10.178-c., 14; 203-b] o'ziga xosligiga
garamay, ular turli sug'orish sxemalari
bo'lgan dalalarda o'simliklar ostida kunduzi
va kechasi tuprog haroratining o‘zgari-
shini  deyarli aks ettirmaydi. Shubha
yo'gki, tuprogning o'rtacha kunduzgi (Td)
va tungi (Tn) harorati asosida mikroiglim
jaroitidagi  mavjud bo'shligni  to'ldirish
uchun awvvaldan tugallangan va yangi
tadgigotlarning uzluksizligi tartibida
bu masalani ko'rib chigish zarur. C'o'za
rivojlanishi  davrida tuprog haroratining
o'rtacha sutkalik tafsilotlari, o'rtacha kun-
duzgi va tungi haroratlarni hamda ular-
ning g‘o'zaning rivojlanish davridagi ekin-
larning har xil namlik bilan ta’'minlanishi

bilan fargini hisoblash natijalari 3-jadvalda
keltirilgan.

Tuprogning harorat tartibidagi
eng katta farglar o'simlik goplamining
sezilarli rivojlanish davrlarida sodir bo'ladi.
Masa-lan, g'o'za gullashning birinchi
kichik davrida 1 va 3 uchaskalar orasidagi
tuprog yuzasi haroratining o'rtacha uzoq
muddatli fargi 4,8°C, 0,20 m chuqurlikda
esa 2,9°C ni tashkil giladi. Xuddi shunday
farglar paxta rivojlanishining  keyingi
fazalararo davrlarida ham kuzatiladi.

Ma'lumotlar tuproq yuzasi harorati-
ning o'rtacha kunlik amplitudalarining
unib chigishdan birinchi ko'saklarning
ochilishigacha bosgichma-bosgich pasayi-
shini  ko'rsatadi.  G'ozaning  pishishi
davrida harorat amplitudasi biroz oshadi,
tuprogning chuqgur gatlamlarida ham
shunga o'xshash o'zgarishlar kuzatiladi,
ammo  ularning  kattaligi  chuqurlik
bilan kamayadi. Bu shuni anglatadiki,
har xil sug‘orish tartibiga ega bo'lgan
hududlarda tuproq namligi va
o'simliklar rivojlanishining turli sharoitlari
tuprog haroratining o'rtacha sutkalik
amplitudalarida mos keladigan farglarni
keltirib chigaradi.
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3-jadval
Vegetatsiya davrida o‘rtacha kunduzgi (Td) va tungi (Tn) tuproq harorati
Chuqur 1 uchastka 2 uchastka 3 uchastka
Davrlar Luk,
m T, T Farqi T, T Farqi T, T | Farqi
0,00 37,9 | 15,0 22,9 | 37,5150 22,5 374 [ 150 | 224
Unib 0,05 272 | 21,2 6,0 26,8 | 21,1 5,8 272 | 214 5,8
chiqish - 0,10 24,8 | 229 2,0 24,9 | 22.8 2,1 24,6 | 23,0 1,7
shonalash 0,15 23,2 | 233 -0,1 [229 (234 -0,5 23,0 | 234 | -04
0,20 22,3 | 23,1 -0,8 [ 22,1 | 232 -1,1 22,0 | 23,1 | -1,2
0,00 42,2 | 204 21,8 [ 39,3 | 20,2 19,1 34,8 | 189 | 159
Shonalash 0,05 324 | 26,7 5,6 29,6 | 25,6 4,0 28,0 | 23,6 4.4
0,10 29,5 | 274 2,0 28,4 | 27,2 1,2 26,6 | 25,0 1,6
-gullash 005270 [ 28,1 | 02 | 27.2 | 275 | 03 | 254 | 258 | -03
0,20 27,1 | 282 -1,1 | 26,6 | 27.5 -0,9 25,0 | 25,8 | -0.8
Gullash - 0,00 33,5 19,5 14,0 | 28,8 [ 19,9 8,9 25,7 | 19,0 6,7
brinchi 0,05 28,0 | 239 4,1 25,0 | 223 2,8 23,6 | 21,2 2,4
. 0,10 26,5 | 252 1,3 24,0 | 234 0,6 23,1 | 224 0,7
davri 0,5 |255] 257 | 02 [234[238| -0,5 [224[228] -03
0,20 252 | 25,8 -0,6 | 23,3 1240 -0,6 224 1 23,0 | -0,6
Gullash 0,00 25,0 | 16,6 8,4 21,6 | 159 5,7 199 | 149 5,0
ikkinchi 0,05 22,8 | 19,7 32 20,3 | 18,1 2,1 18,8 | 17,0 1,8
: 0,10 222 | 21,2 1,0 19,8 | 19,2 0,5 18,2 | 17,9 0,3
davri 0,05 [21,5] 21,7 | 02 [195][199] -04 [182[185] -03
0,20 214 | 222 -09 [ 19,51 19,9 -0,4 184 | 18,8 | -04
0,00 26,0 | 10,5 155 [ 18,1 | 10,6 7,5 15,1 | 99 5,2
Brinchi 0,05 194 | 15,6 3,8 15,9 | 14,0 1,9 14,1 | 124 1,7
chonoq 0,10 18,3 | 17,7 0,6 15,6 | 15,3 0,3 13,7 | 13,7 0,0
ochilishi 0,15 18,0 | 24,5 -0,5 [ 153 [ 159 -0,5 13,6 | 158 | -2.2
0,20 18,1 | 189 -09 [ 154 ]16,2 -0,8 13,8 1 14,7 ] -09
Agar quritilgan 1-chi uchastkaning bog'lig. Bu omillar, shuningdek, dalalar-
kunlik harorat amplitudalari va munta- dagi tuprog harorati gradientlarining
zam ravishda namlangan 2 va 3-chi kattaligini aniglaydi. Avaldan ko'rinib

uchastkalarning kunlik harorat amplitu-
dalari giymatlarini tagqoslasak, vegetatsi-
va boshida kunlik harorat giymatlarida
sezilarli farglar yo'gligi aniqg. Eksperimen-
tal  maydonlarning amplitudalari  va
kunlik amplitudalarning eng katta farglari
1-bo'limda  3-bo'limga nisbatan "birinchi
ko'saklarning gullashi-ochilishi"  davrida
kuzatiladi. Masalan, 1 va 3 maydonlar
orasi-dagi  tuprog yuzasi haroratining
fargi 6,6°C ni tashkil qiladi, 0,20 m
chuqurlikda esa fagat 4,2°C issigroq.
Tuprog  yuzasi haroratining kunlik
amplitudasi va turli tuprog gatlamlari-
dagi bu farglarning barchasi, asosan,
tuproq namligi va o'simliklarning
rivojlanish  darajasidagi  farglar  bilan

turibdiki, kunduzi va tungi sirt harorati
o'rtasidagi va 0,05 va 010 m chuqurlik-
dagi giymatlar kunduzi kechaga
garaganda yugori, 015 wva 020 m
chuqurlikda esa, aksincha, tungi harorat-
lar.  g'o'za  vegetatsiyasining  butun
davrida kunduzgidan yugori. Shunday
gilib, O'zbekiston sharoitida paxta ekin-
larida rivojlanish bosgichi va sug‘orish
tartibidan qat'ly nazar, maksimal va
minimumi tuprog harorati kuzatiladi.
Xulosa. Qoragalpogiston  hududi
uchun birinchi marta bahor va kuzda
tuprog yuzasi harorati va haroratining
turli tuprog chuqurliklarida 5, 10, 15 va
20°C ga bargaror o'tish sanalari hisoblab
chiqgildi. Har xil chuqurlikdagi faol yuza
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harorati va tuprog harorati o'rtasida
bog'iglik mavjud. Havo harorati bilan
solishtirganda, 0.20 m chuqurlikda tuproqg
haroratining 5-10°C ga o'tish sanalari
6-8 kunga kechiktiriladi; orta gumoq
tuproglarda (Taxiatosh) 22-24 martda
kechikish (6-8 kun), 10°C dan keyin
gumloglarda 5-6 aprelda sodir bo'ladi.
Bahor davrida tuprog haroratining 0,05
va 0,10 m chuqurlikda 5 va 10°C gacha

ravishda 19-20 mart va 5-6 aprel kunlari
sodir bo'ladi; og'ir qumlog tuproglarda
- 12-14 mart va 30 mart - 4 aprel; gumloqg
va qumli tuproglar uchun: 13-15 mart va
29 mart - 4 aprel.

O'zaro bog'liglik tahlili natijalaridan,
kunduzi va kechasi past haroratlarda
tuproqg yuzasi harorati o'rtasidagi giymat-
lar fargi nisbatan kam va kunlik harorat
10°C dan 14,4°C ga ko'tariladi, tuprog-

ko'tarilish  vagti  tuprogning granulo-
metrikik tarkibiga bog'lig; o'rta qumoqg
tuproglarda, 5 va 10°C ga o'tish mos

ning o'rtacha sutkalik  haroratining
oshishi bilan kunduzgi va tungi harorat
o'rtasidagi farg oshib 25,4°C ga yetadi.
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MIRZACHO'LNING TURLI YOTQIZIQLARIDA SHAKLLANGAN
TUPROQLARNING GRANULOMETRIK TARKIBI VA
AGROKIMYOVIY XOSSALARI
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Annotatsiya. Maqgolada Mirzacho'lning turli yotgiziglarida shakllangan sug'oriladigan
tuproglarning xossalari hagida ma'lumot berilgan. Geografik jihatdan bir-biriga yaqin
joylashgan, lekin har xil yotgiziglarda shakllangan tuproglarning granulometrik tarkibining
turlicha bo'lishi, shuningdek, agrokimyoviy xossalarida ham farglanishi yoritilgan. Qatlamli
allyuvial yotqgiziglardan tashkil topgan, Sirdaryoning l-terrasasida joylashgan tuproglarda
gumlog granulometrik tarkibning uchrashi aniglangan. Tuprogdagi gumus va ozuga modda-
larining migdori bo'yicha nisbatan yaxshi ko'rsatkich gatlamli alluvial yotgiziglardan tashkil
topgan Sirdaryoning 2-gayir usti terassasi joylashgan yangidan sugorilgan o‘tlogi alluvial
tuproglarida kuzatilgan.

Kalit so‘zlar: alyuvial, prolyuvial, ko'l yotgiziglari, gumog, qumlogq, granulometrik tarkib, yirik
chang, gumus, azot, fosfor, kaliy.

AHHOTaUMA. B cTaTbe npeactaBneHa wWHPoOpMaUMa O CBOMCTBAX OpPOLIaeMbIX MOYB,
COOPMUPOBABLIMXCA Ha  PasMUHbIX OTNOXKEHMAX Mup3adynbCkoW paBHUHbL  OcBelleHbl
Pa3NMUMAa B rPaHyNoOMETPUUYECKMM COCTaBe UM arpoXMMMUECKMX CBOMCTBax Moy, cHOpMMPO-
BaHHbIX Ha reorpaduuecky 6aM3KO PACMONOXEHHbIX, HO MeOMOMMUYECKMX Pa3HbIX OTIOXEHUAX.
YCTaHOBMeHO, YTO Ha nepBon Teppace ChipdapbK, COCTOALLEN M3 CAOUCTbIX anitoBManbHbIX
OTNOYKEHWW, BCTPEYAIOTCA MOYBbI C CynecYaHblM rpaHyNoMeTpUUYeckimM cocTaBoM. OTHOCUTENBHO
nyduine mnokasaTenu Mo COoAepyXKaHUIo TymMyca W MNuTaTesNbHbIX BellecTB Habntogatotca B
HOBOOPOLLAEMbIX IYrOBO-anItoBManbHbIX Mo4YBax, BTopon Teppace Cbipaapbul, COOPMUMPOBAHHbIX
Ha C/TIOUCTbIX antoBManbHbIX OT/TOMKEHMAX.

KnroyeBble crnoBa: anftoBuanbHble, MPOOBMAaNbHble, O3EPHbIE OTNOXEHWSA, CYIIMHKN,
cynecu, rpaHyIoMeTpUYecKniy CoCcTaB, KPYMHaga Mblb, NyMyc, a3oT, ocdhop, Kanumn.

Abstract. The article presents information on the properties of irrigated soils formed
on various deposits of the Mirzachul Plain. The differences in the granulometric composition
and agrochemical properties of soils formed on geographically close but geologically
different deposits are highlighted. It is established that on the first terrace of the Syr Darya,
consisting of layered alluvial deposits, there are soils with a sandy loam granulometric
composition. Relatively better indicators of humus and nutrient content are observed in newly
irrigated meadow-alluvial soils, the second terrace of the Syr Darya, formed on layered alluvial
deposits.

Key words: alluvial, proluvial, granulometric composition lacustrine deposits, loam, sandy
loam, , coarse silt, humus, nitrogen, phosphorus, potassium.

Kirish. Tuprogning granulometrik tarkibi katta ahamiyatga ega ekanligini
tarkibi tabiiy omil bo'lib, dala sharoitida e'tirof etib, “‘granulometrik” tarkib
boshgarish o'ta murakkab hisoblanadi. ma’lum darajada tuprogning kimyoviy
Tuprog granulometrik tarkibi-tuprog va aynigsa fizikaviy hamda fizik-mexanik
unumdorligi tavsifining muhim ko'rsat- xossalarini  oldindan baholay  oladi”
kichlaridan biri hisoblanadi. N.A.Kachins- deb, ta'kidlagan. Hagigatdan ham
kiy [1] o'zining “Tuproq fizikasi" kitobida granulometrik tarkibi og'ir bo'lgan tup-
tuprog  bonitirovkasida  granulometrik  roglar nisbatan ozuga elementlari, suvni
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o'zida ko'p tutadi, eng asosiysi yuqori
saglash qgobiliyatiga ega. Shu bilan birga,
suv va havoni yomon o'tkazadi, ishlov
berishda qgarshilik kuchi ko'p bo'ladi,
aksincha, yengil tuproglarda ozuga
mgddalar va suv migdori kam bo'ladi,
shimilish  gobiliyati, aeratsiyasi yuqori
bo'ladi va ishlov berish yengil bo'ladi.
Cranulometrik tarkib tuprog kim-
yoviy xossalarini ham belgilab beradi.
Cranulometrik tarkib bilan bog'lig muhim

xossalaridan  biri  yuza zarrachalarining
vig'indisi  hisoblanadi, ya'ni zarrachalar-
ning  maydalashishi  bilan, yuzaning

ortishi kuzatiladi. Yuza charrachalarining
yig'indisi ortishi bilan tuprogning suy,
havo tartibi, tirik organizmlar faolligi
yvaxshi  bo'ladi, tuprogning singdirish
gobiliyati ortadi. Loyli va qumog tuprog-
lar yuqgori singdirish qgobiliyatiga ega.
Ularga sindirilgan mineral va organik
birikmalar tuprogda mustahkam ushlab
turiladi  va ularni yuvilib  ketilishining
oldini oladi. Qumli tuproglarning esa
singdirish gobiliyati past.

Namlik tartibi va oziglanishini turli
granulometrik tarkibda har xil bo'lishi
gishlog xo'jaligi  ekinlarining hosildor-
ligida namoyon bo'ladi. Shuning uchun
ko'pchilik tadgigotchilar gishlog xoYjaligi
ekinlarining hosildorligi bilan tuprogdagi
“fizik loy" migdori uzviy bog'lik borligini
ko'rsatishadi. Uning meyoriy miqgdori
turli gishlog xo'jaligi ekinlari uchun har
xil, bu o'simliklarning biologik xusu-
siyatlari, namlikning yetishmasligi  yoki
ortigchaligiga chidamliligi, suv, havo va
ozuga tartibiga talabi bilan belgilanadi.

Tuprogning agrokimyoviy ko'rsat-
kichlari  ham  tuprog unumdorligini
belgilovchi asosiy omillardan hisoblanadi.
Ushbu ko'rsatkichlar asosida o'g'itlardan
tabagalashtiriigan va ilmiy asoslangan
holda foydalanish imkoniyati yaratiladi.

Adabiyotlar sharhi. |.IKarmanov,
TAFriyevliar [2] “tuprog granulometrik
tarkibning tuprog unumdorligiga ta'siri
har xil tabily mintagalarda turlicha
ko'rinishda bo'ladi, shuning uchun bu
ko'rsatkichlarning mintagaviy sharoitlarni

hisobga olgan holda ko'rib chigish kerak”,
deb hisoblaydi. Sug'‘orma dehgonchilik
sharoitida tuprog ishlab chigarish
gobiliyatida granulometrik tarkib katta
ahamiyat kasb etadi, shu bilan birga turli
tuprog-iglim mintagalari va tuprogning
turli namlanish tartibida bir xilda namo-
yon bo'lmaydi. G.G.Reshetov, V.R.Shrederlar
[3] qurg‘ogchil mintaganing istigbolda
o'zlashtiriladigan  tuproqg  bonitirovkasi
uchun granulometrik tarkibni asos qilib
olgan. Barcha istigbolda sug‘oriladigan
tuproglar granulometrik tarkibi bo'yicha
5 ta sinfga ajratilgan. A.AKrasnova,
S.AMalanichevlarning fikriga ko'ra [4]
tuprogning granulometrik tarkibiga suv,
issiglik, havo tartibi, strukturalik darajasi
kabi xossalar bevosita bog'lig. Olimlarning
nazariy ishlanmasiga ko'ra, og'ir va yengil
gumoglarni  o‘rta gumogli tuproglarga
o'tkazishning imkoniyati mavjud. Hisob-
kitoblarga ko'ra, haydalma gatlamdagi
gumlog tuproglarni o'rta gqumog
tuproglarga aylantirish uchun ©600-900
t/ga loy zarur bo'ladi. Demak, bu jarayon

amaliy  jihatdan murakkab  jarayon
hisoblanadi.
GC.KKome, R.KEnang, F.OTabj,

B.KYerimalar [5] tuprog paydo giluvchi
jinslarga bog'lig holda tuprogdagi xossa-
lar ham turlicha bo'lishini ta'kidlashgan.
Ularning fikriga ko'ra, tuprog ona jinsi
tuprogning mikrobiologik, agrofizik va
agrokimyoviy holatlariga bevosita ta'sir
ko'rsatadi. Sh.MTurdimetov, Sh.Botirov,
R.Kurvantaev va boshgalarning tadqgi-
gotlarida [6,789] turli geomorfologik
sharoitda va daryoning har xil terrasalarida
rivojlangan tuproglarning xossalari ham
turlicha bo'lishi aniglangan.

Tadqiqot obyekti va uslublari.
Tadgigot obyektini tanlashda Mirzacho'l
vohasidagi turli geomorfologik sharoitda
keng targalgan tuprog paydo giluvchi
jinslarga  e'tibor  qgaratildi.  Izlanishlar
T-kesma, Sardoba tumani "Qo'shchinor"
massividagi alliyuvnal-prolyuvnal yotqgizig-

lardan tashkil topgan tekisliklar,
sug'oriladigan bo'z-o'tlogi tuproglar.
6-kesma, Ogqgoltin  tumani  "Farg'ona"
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massividagi proluwvial va ko'l yotgiziglari-
dan tashkil topgan, Markaziy Mirzacho'l

tekisligi, sug‘oriladigan bo'z-o'tlogi
tuproglar.  1l-kesma, Guliston tumani
"Boyovut" massividagi gatlamli alluvial
yotgiziglardan tashkil topgan, Sirdaryo-
ning 1-gayir usti terassasi, Yyangidan
sugorilgan  o'tlogi  alluvial  tuproglar.
21-kesma, Sayxunobod tumani Rovot

massividagi qgatlamli alluvial yotgiziglar-
dan tashkil topgan, Sirdaryoning 2-gayir
usti terassasi, yangidan sugorilgan o‘tloqi
alluvial tuproglar.

Izlanishlarda dala tadgiqgotlari,
kimyoviy tahlil va kameral ishlar Tuprog-
shunoslik va agrokimyoviy tadgigotlar
institutida umumagabul qilingan uslubi-
yotlar asosida amalga oshirildi [10,11],
shuningdek, genetik, tarixiy-taggoslash,
kimyoviy-analitik usullardan foydalanildi.

llmiy ish maqgsadi. Tuprog granulo-
metrik tarkibi va agrokimyoviy xossalarini
o‘rganishdan magsad, turli ekinlar uchun
tuprogni baholashning asosiy shkalasi
va  tuzatish  koeffitsiyentlarini  ishlab
chigishdir. Bizning  tadgigotlarimizda
kuzgi bug'doy, makkajo'xori, sholi va
mosh ekinlarining hosildorligi va hosil
sifati bilan tuprog xossalari o'rtasidagi
korrelyativ bog'liglik o‘rganilmoqgda.
Olingan ma'lumotlar asosida yugoridagi

AGROTUPROQSHUNOSLIK

ekinlar uchun bonitirovka shkalasi va
koeffitsiyentlari hisoblanadi.
Olingan natijalar va ularning

muhokamasi. Tuprogning granulometrik
tarkibini tahlil gilinadigan bo'lsa, barcha
bo'ztuproglar kabi “yirik chang” zarrachalari
ustunlik  giladi  (I-jadval).  Alliyuvnal-
prolyuvnal yotqgiziglardan tashkil topgan
tekisliklar sug'oriladigan bo'z-o'tlogi
tuproglar (1-kesma) asosan granulometrik
tarkibi  bo'yicha yengil qumoglardan
tashkil topgan, fagat haydalma gatlam
o'rta qumogli tuproglarga mansub.
Tuprog granulometrik tarkibida ‘“yirik
chang” zarrachalari ustunlik qilib, 36,5-
51,7 foizni tashkil etgan. =025 mm
li zarrachalarining miqdori \Yi¥lelelq
gatlamda kamroqg, pastki gatlamlar
tomon ortib borgan. 6-kesma proluwvial
va ko'l yotqgiziglaridan tashkil topgan
sug'oriladigan bo'z o'tlogi tuproglarning
granulometrik tarkibi o‘rta gumoglardan
tashkil topgan. Zarrachalarning migdori
bo'yvicha tuprog gatlami bo'lab deyarli
tekis tagsimlangan, keskin o'zgarishlar
kuzatilmaydi. 0,25 mm |i zarrachalarining
miqdori 1 foizdan ortmaydi. VYirik chang
zarrachalarining miqgdori chuqurlik bo'yi-
cha bir xil migdorda bo'lib, 39-45 foiz
atrofida, “fizik loy"ning migdori shunga mos
muvofig ravishda, 40-41foizni tashkil etgan.

1-jadval.
Tadgigot maydoni tuproglarining granulometrik tarkibi
g Zarrachalar o‘lchami mm da, miqdori foizda ifodalangan Fizik
< .
g Qatlam qum chang il loy Grapqlometnk
= | chuqur- tarkibiga ko‘ra
£ | ligi, sm 0,25- | 0,1- 0,05- | 0,01- | 0,005- tuproq nomi
& ’ >0,25 ’ ’ ’ ’ ; <0,001 | <0,01
v/ 0,1 0,05 0,01 | 0,005 | 0,001
0-31 1,3 4,1 13,6 452 11,1 14,3 10,4 35,8 o‘rta qumoq
52-72 5,7 14,5 | 20,1 37,8 9,1 8,0 4,8 21,9 yengil qumoq
1 72-116 5,0 13,0 | 20,9 37,4 10,3 9,5 39 23,7 yengil qumoq
116-165 4,4 1,9 13,4 51,7 8,7 12,7 7.2 28,6 yengil qumoq
165-205 7.9 72 21,4 36,5 72 12,7 7,1 27,0 yengil qumoq
0-30 0,9 1.9 10,8 454 13,6 16,1 11,3 41,0 o‘rta qumogq
30-60 0,3 1,8 16,1 41,3 8,7 16,7 15,1 40,5 o‘rta qumoq
6 60-78 0,3 2,5 17,7 39,0 9,5 18,3 12,7 40,5 o‘rta qumoq
78-117 1,0 1,6 10,8 453 13,5 16,7 11,1 41,3 o‘rta qumogq
117-140 1,0 1,3 12,6 43,7 8,7 19,9 12,7 41,3 o‘rta qumoq
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‘g Zarrachalar o‘lchami mm da, miqdori foizda ifodalangan Fizik
% Qatlam qum chang il loy Grapu_lometrik
g chuqur- tarkibiga ko‘ra
ligi, sm 0,25- | 0,1- 0,05- | 0,01- | 0,005- tuproq nomi
4 >0,25 <0,001 | <0,01
Y > 1 o1 | 005 | 001 |0005] 0001 | ’
0-29 7.9 28,5 | 12,8 24,6 6,4 11,1 8,7 26,2 yengil qumoq
11 29-49 14,8 372 | 114 17,5 4,8 8,7 5,6 19,1 qumloq
60-91 2,6 11,0 | 33,9 34,2 72 6,4 4,7 18,3 qumloq
0-30 1,2 9,9 15 50,0 10,3 72 6,4 23,9 yengil qumoq
30-70 2,3 4,7 23,8 46,1 10,3 7,2 5,6 23,1 yengil qumoq
22 70-103 2.4 6,5 21,9 46,9 9,5 8,0 4.8 223 yengil qumoq
103-131 8,5 6,2 18,6 42,9 8,7 8,2 6,9 23,8 yengil qumoq
131-160 3,6 2,8 11,7 53,3 10,5 9,5 8,6 28,6 yengil qumoq

1-kesma Guliston tumani "Boyovut"
massividagi qgatlamli alluvial yotgiziglar-
dan tashkil topgan bo'lib, Sirdaryoning
1-gayir usti terassasi joylashgan va yangi-
dan sugorilgan o'tlogi alluvial tuproglar
hisoblanadi. Tuprogning granulometrik
tarkibi yugoridan pastga tomon
yengillashib borgan. Haydalma gatlam

yengil gumogdan iborat bo'lgan bo'lsa,
keyingi gatlamlarda qumlog granulo-
metrik tarkibli va 91-121 sm gatlamda
esa yumshog qgumli gatlam uchragan.
To'rta tuproq kesmasining ichida ushbu
kesmada 0,25-0] mm |i zarrachalaring
migdori eng yuqgori ko'rsatkichga ega
ekanligini kuzatish mumkin.

2-jadval

Tadgigot obyeti tuproglaridagi gumus va oziqa moddalar miqdori

Oziga moddalar
Kesma Qatlam Gumus, | Umumiy | yalpi, % harakatchan, mg/kg
chuqurligi, sm % azot, %

fosfor kaliy PO s K,0

0-31 1,477 0,097 8,8 0,165 0,84 15,0 187,8
52-72 0,464 0,039 6,9 0,106 0,49 10,8 130,0

1 72-116 0,443 0,037 6,9 0,125 0,57 10,0 158.9
116-165 0,295 0,031 5,5 0,113 0,78 7,6 207,1

165-205 0,253 0,025 5,9 0,125 0,81 52 187.,8

0-29 1,211 0,085 8,3 0,155 0,78 19,2 231,3

29-50 0,464 0,035 7,7 0,150 1,17 8,4 228.8

6 50-78 0,401 0,031 7,5 0,155 1,10 6,0 149,3
78-117 0,506 0,037 7,9 0,139 1,06 6,8 96,3

117-140 0,253 0,025 5,9 0,142 1,06 52 96,3
0-29 0,886 0,062 8,3 0,206 0,75 11,6 106,0

1 29-49 0,865 0,060 8,4 0,138 0,60 10,8 72,2
60-91 0,317 0,027 6,8 0,155 0,78 7,6 66,2

91-121 0,253 0,025 5,9 0,128 0,55 6,0 36,1
0-30 1,667 0,116 8,3 0,278 0,84 27,0 276,9
30-70 0,359 0,031 6,7 0,131 0,84 12,4 252.,8
21 70-103 0,317 0,029 6,3 0,109 0,63 10,8 228,8
103-131 0,295 0,027 6,3 0,094 0,75 8,4 240,8
131-160 0,274 0,025 6,4 0,109 0,82 6,0 264.,9

Sayxunobod tumani Rovot massivi,
Sirdaryoning 2-gayir usti terassasida joy-
lashgan, gatlamli alluvial yotgiziglardan
tashkil  topgan yangidan sugorilgan
otlogi  alluvial  tuproglar  (21-kesma)

granulometrik tarkibi 6-tuprog kesmasiga
o'xshab, bir xil granulometrik tarkibdan
iborat  bo'lib, zarrachalarning migdori
tuprog kesmasi bo'yicha bir xilda tagsim-
langan. Tuprog yengil gumoglardan iborat,
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fizik loy migdori 22-28 foiz atrofida.

Tuprog agrokimyoviy xossalari ham
turli geomorfologik sharoitda shakllan-
gan tuproglarda ham turlicha bo'lishi

aniglandi. Tuprogdagi gumusning
miqdoriga e'tibor qgaratiladigan bo'lsa,
(21-kesma)  Sirdaryoning  2-gayir  usti

terassasida joylashgan sug'orilgan o'tlogi
tuproglarlarning haydalma  gatlamida
eng yuqgori miqgdorda bo'lib, 167 foizni
tashkil etgan. Tuprogdagi umumiy azot
miqdori gumus migdoriga mutanosib
ravishda targalgan bo'lib, fagat 21-kesma-
da 0,1 foizdan ortgan, golgan holatlarda
ushbu migdorga yetmaydi. Umumiy
fosfor migdoriga e'tibor qaratiladigan
bo'lsa, ko'pgina hollarda uning miqgdori
01 foizga teng, fagatgina 11 va
21-kesmalarning haydalma gatlamida 0,2
foizdan yugori. Umumiy kaliyning migdori
bo'yvicha Markaziy Mirzacho'l tekisligida
joylashgan (Ogoltin  tumani "Farg‘ona"
massivi) proluwvial va ko'l yotgiziglaridan
tashkil topgan sug'oriladigan bo'z-o'tlogi
tuproglar (6-kesma)da nisbatan ko'prog
uchrashi aniglandi, va uning miqgdori 1,0
foizdan ortgan. Qolgan kesmalarda esa
uning migdori 1,0 foizga yetmaydi.
Harakatchan fosfor migdori haydal-
ma gatlamda yuqgori ko‘rsatkichga ega
bo'lib, pastga tomon kamayib borgan.
Harakatchan fosfor migdori haydalma
gatlamda 10-15 mg/kg, pastki gatlamlarda
5-6 mg/kg ni tashkil etib, ta'minlanganligi
bo'yvicha asosan “juda kam ta’'minlangan”

guruhga mansub bo'lib, 6-kesmaning
haydalma qgatlamidagina harakatchan
fosfor  “kam  ta'minlangan” guruhga
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mansub. O'rganilgan hudud tuproglarida
harakatchan fosforning migdori kamli-
gining sababi bo'z tuproglarning
serkarbonatligi bo'lib, kal'siy karbonatlar
hosil bo'lishi ehtimolining yugoriligi bilan
izohlanadi. Shuningdek, sizot suvlari-
ning ko'tarilishi natijasida o‘tlogilanish
jarayoni ham harakatchan shakldagi
fosfor migdorining kamayishiga sabab
bo'ladi. Bo'z tuproglar almashinuvchan
kaliyga nisbatan boy hisoblanadi. Barcha
o'rganilgan tuproglar kesmalarida
almashinuvchan kaliyning migdori
haydalma gatlamda yugori ko‘rsatkichga
ega, pastga tomon keskin kamayib ketgan,

fagat 2l-kesmada tuproq chuqurligi
bo'yicha bir xilda targalgan. I-kesmada
almamashinuvchan  kaliyning  miqgdori
130-207 mg/kg bo'lib, “kam” va “o'rtacha”
ta'minlangan guruhlarga mansub.
6-kesmaning yugori tomoni “kam” va

‘o'rtacha” ta'minlangan guruhlarga, eng
pastki gatlamlari 100 mg/kg ga yetmaydi
va “‘juda kam” ta’'minlangan guruhlarga
kiradi. TI-kesma, ya'ni Sirdaryoning 1-qayir
usti terassasida joylashgan sugoriladigan
o'tlogi alluvial tuproglarda almashinuv-
chan kaliy bilan “juda kam” va “kam”
ta'minlangan guruhga mansub.

Xulosa. Mirzacho'l vohasi tabiiy-
iglim sharoitlari bir xil bo'lsa-da, lekin turli
tuprog paydo qgiluvchi ona jinslarida
rivojlangan tuproglarining xossalari ham
turlicha  ekanligi  aniglandi.  Olingan
ma'lumotlar o'g'itlardan tabaqgalashtiril-
gan holda go'llashda hamda tuproqg sifat
pahosini aniglashda muhim ma'lumot-
lardan biri hisoblanadi.
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Annotatsiya. Ushbu tadgigot ishimiz, respublikamizning Samargand, Surxondaryo,
Toshkent viloyatlari va Orolbo'yi hududlarida targalgan Tikanli kovul (Capparis spinosa L))
o'simligi o'sgan tuproqg tarkibidagi suvda eruvchan tuzlar migdorini va sifat tarkibini aniglashdan
iborat. Cspinosa o'simligi o'sgan hududlar tuprog‘idagi suvda eruvchan tuzlari tarkibi,
kukunli rentgen difraktometr qurulmasi yordamida o‘rganildi. Ushbu 4 ta hudud tuprog'i
tarkibidagi suvda eruvchan tuzlari migdori Orolbo'yi(0,87%)> Surxondaryo(0,71%)> Toshkent
(0,59%)> Samargand(0,39%) kamayib borish tartibida ekanligi aniglandi. Orolbo'yi hududi
tuprog'idan ajratilgan suvda eruvchan tuzlardan eng ko'p foizda magniy fosfat tuzi bo'lib
30,9%, Surxondaryo hududida magniy sulfat 34,4%, Toshkent va Samargand hududida kalsiy
fosfat, mos ravishda (22,0% va 23,7) ni tashkil etdi. Ushbu, 4 ta turli xil hudud tuproglaridan
ajratilgan suvda eruvchan tuzlardan, o'simliklar o'sishi uchun sa'lbly ta'sir etuvchi, natriy
xloridning eng ko'p foizi ulushi Orolbo'yi va Surxondaryo viloyati hududida mos ravishda (8,2 va
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6,9%), eng kam foiz ulushi esa Toshkent viloyati hududida 0,4% tashkil etdi, natriy sulfatning eng
ko'p foizi ulushi Orolbo'yi hududida 22,0% ekanligi aniglandi.

Kalit so‘zlar: Capparis spinosa, suvda eruvchan tuzlar, Orolbo'yi, kukunlirentgen difraktometr,
sho'rlanish.

AHHoTauuMs. DTOT Hay4dHO-UCCNeOoBaTeNCKMIM MPOeKT HampaBneH Ha onpegeneHuve
KONMMYECTBEHHOIO W KauyecTBEHHOro CoCTaBa BOOOPACTBOPUMMbLIX COflel B Modse, rae
npou3pacTaeT Kanepc kontoumn (Capparis spinosa L.). VMiccnegoBaHMe oxBaTbiBAET TEPPUTOPUM
Hawew Pecnybnukum, a mMeHHO CaMapkaHAackyto, CypxaHOapWHCKY, TallKeHTCKyo 06acTu
W pernoH lMpurapansg. CocTaB BOAOPACTBOPUMbIX COMEN B MOYBE U3 PAaMOHOB MPOU3PACTaHUA
C. spinosa 6biN U3yYeH C MOMOLLIO MOPOLLUKOBOIO PEHTFEHOBCKOro AMdpakToMeTpa. YCTaHOBNEeHO,
UTO KOIMYEeCTBO BOAOPACTBOPUMMbLIX COMEM B MOYBE 3TUX 4 PErvoHOB HaxoOMTca B Mopanke
ybbiBaHwda: Mpuapane (0,87%) — CypxaHgapsa (0,71%) — TawkeHT (0,59%) — CamapkaHa (0,39%).
3 BOOOPACTBOPKMMbLIX COMEM, BblASNeHHbIX K3 o4y [1puapand, HavboNwunMm NpoueHT
coctaBun docdhat MarHma (30,9%), cyndat mMarHma (34,4%) B CypxaHOapWHCKOM obnactu,
docdat kanuma (22,0% mn 23,7) B TawkeHTckow 1 CaMapKaHACKOM o61acTax cCooTBeTCTBEHHO. 113
BOOOPaCTBOPKMMbIX CO}'IelZ, BblOeMeHHbIX N3 Mo4YB 2TNX 4 Pas3MM4YHbIX PEerMoHOB, Hambonuwagqa 0on4
Xnopuaa HaTpua, OTPMLATENHO BAMAIOLLErO Ha POCT pacTeHui, bbina obHapy>keHa B MNpurapane u
CypxaHgapWHckom obnactu (8,2% 1 6,9% COOTBETCTBEHHO), @ HAMMeHLaa 40149 - B TallKeHTCKOoM
obnactu, coctaBmB 0,4%. Takxke 6blN0O YCTaHOBEHO, YTO Haunbonbluad gond cyndaTta HaTpus
Habntonaetca B Npuapane 1 coctaBnaet 22,0%.

KnroyeBble crnioBa: Capparis spinosa, BoaopacTBopUMble conu, MNpurapane, NopoLLKOBbIM
PEHTreHOBCKMI AMDPAKTOMETP, 3acofeHre.

Annotation. This research work aims to determine the amount and composition of
soluble salts in the water extracted from the soil in regions where the Prickly caper bush (Capparis
spinosa L.) plant grows, specifically in the Samarkand, Surkhandarya, Tashkent regions, and
the Aral Sea basin areas of Uzbekistan. The composition of soluble salts in the water extracted
from the soil of these areas was studied using a powder X-ray diffractometer. The amount of
soluble salts in the water from the soil of these four regions decreases in the following order: Aral
Sea basin (0.87%) > Surkhandarya (0.71%) > Tashkent (0.59%) > Samarkand (0.39%). In the water
extracted from the soil of the Aral Sea basin, the most prevalent soluble salt is magnesium
phosphate, which constitutes 30.9%. In the Surkhandarya region, magnesium sulfate makes
up 34.4%, while in the Tashkent and Samarkand regions, calcium phosphate comprises 22.0%
and 23.7%, respectively. Among the soluble salts extracted from the soil of these four different
regions, sodium chloride, which negatively affects plant growth, was found in the highest
percentage in the Aral Sea basin and Surkhandarya regions (8.2% and 6.9%, respectively). The
lowest percentage of sodium chloride was found in the Tashkent region (0.4%). Additionally,
sodium sulfate was most prevalent in the Aral Sea basin region, constituting 22.0%.

Key words: Capparis spinosa, water-soluble salts, Aral Sea basin areas, powder X-ray
diffractometer, salinity.

KIRISH. Butun dunyoda tuproglar- spinosa L.) o'simligi Capparidaceae oilasi-
ning sho'rlanishi  darajasi ortib borish ga mansub bo'lib, 350 turlarini o'z ichiga
tendensiyasi sodir bo'lmogda. Ushbu oladi. U Janubiy Yevropa, Shimoliy Afrika,
sho'rlanish  ta'sirida  o'simliklar  o'sishi, G'arbiy va Markaziy Osiyo va asosan
rivojlanishi va hosildorligining pasayishiga O'rta yer dengizi mintagasida keng
olib kelmogda. Tuproglar sho'rlanishiga targalgan [2]. C. spinosa ning mevasi, ildizi,
tabily omillar bilan bir gatorda, noto'g'ri  poyasi, barglari, urug'lari va gul kurtaklari
sug'orish va iglim o'zgarishi ham o'z kabi turli qgismlari tarkibida asosan
ta'sirini ko'rsatmoqgda. O'simliklar o'sishiga flavonoidlardan 41 ta, fenol kislotalardan
salbiy ta'sir ko'rsatadigan NaCl ning 20 ta, alkaloidlardan 23 ta, glyukozinolat-
tuprogda to'planishi o'simlik tomonidan lardan 11 ta, efir moylaridan 40 ta, yog'
suv so'rilishi  giyinlashishiga, natriy va kislotalaridan 11 tasi va boshga birikmalari
xlorid ionlarining toksik ta'siriga olib aniglangan [3]. C. spinosa o'simligi issiglik
kelmogda [1]. Tikanli kowvul (Capparis va qurg'oqgchilikka chidamli bo'lgan,
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dorivor o'simliklardan biri hisoblanadi.
Iglim o'zgarishlari C. spinosa o'simligi
kelajakdagi ikki o'n vyillik davrda (2050 va
2070-yillar) targalish potensialni baholash
uchun ekologik nishali modellashtirish-
dan foydalandi. Kelajakda turli xil ta'sirlar
natijasida  hududlarni  gamrab  olish
bo'yvicha o'tkazilgan kuzatishlar natijasida
uning hozirgi tagsimotiga juda o‘xshash,
2050 va 2070-yillarda mos ravishda
hududda atigi 0,2-0,3% ga o'sishga erishis
mumkin. Iglim ta'sirida turdagi areal
o'zgarishlari kichik bo'lishi kutilayotganini
hisobga olgan holda, ushbu turni
muhofaza qilishga e'tibor qgaratilishi zarur
[4]. C. spinosa chuqur ildiz tizmiga ega,
u qurg‘oqgchilikka va yugori haroratgaga
chidamli  tur bo'lib, tuproglarni suv
yo'qotilishidan  himoya qiluvchi  katta
vegetativ goplam hosil gilganligi sababli,
tuprog eroziyasiga qarshi kurashda va

yer degradatsiyasining oldini  olishda
juda foydali o'simliklardan hisoblanadi
[56]. C.spinosa o'simligining iste'mol

gilinadigan tuzlangan va sirkalangan gul
kurtaklari hamda mevalari bilan tanilgan.
C.sspinosa ning ko'p villik plantatsiyalari
tuprogdagi suvni uzogrog vaqgt davomida
saglab turishi va bargaror agroeko-
tizimlarni  yaratishda yordam  berishi
mumkin. Bu turdagi o'simliklar tuprogni
guyosh nuridan saglaydi, tuprogning
yuqgori haroratini cheklaydi va shu bilan
mikroiglimni tartibga soladi [6,78]. C.
spinosa qurg'ogchilik sharoitiga mos-
lashganda barg, poya va ildiz tuzilishini
o'zgartirishi mumkinligi aniglandi. Jumla-
dan, qurg‘oqgchilik sharoitida o'suvchi
o'simlik poya va ildiz orasida suvni
singdirish va saglash qobiliyatini oshirish
uchun ksilema va filoema o'tkazuvchi
tomir tizimi yaxshi rivojlangan. In vitro
sharoitida qurg'ogchil muhitida o'sgan,
C. spinosa ning bargi, poyasi va ildizi tuzili-
shi nazoratdagi o'simliklarga garaganda
yaxshirog rivojlangan. Bargda bir xil
mezofil hujayralar va yetilgan barglarning
ikki  tomonida uch-to'rt gavat ustun-
simon mezofil hujayralar bo‘lgan. Poyadagi
kselima gavati nihoyatda yaxshi rivojlangan

bo'lib, tomirlari keng, po'stloq gavatlari
ancha qgalinlashgan. Bu xususiyatlarning

barchasi C. spinosa ning qurg'ogchil
sharoitga moslashuvchanligini  oshirishi
va uning suvsiz va qurg'ogchil hududlarda
o'sishiga imkon  berishi  mumkinligi
aniglandi [9]. Ekin maydonlaridan
samarasiz foydalash, ulardan ortigcha
foydalanish, tuprogga  qgo'llaniladigan

o'g'itlar hajmining ortib borishi, gumus
miqgdorining kamayib  borishi,  ekin
maydonlarida tuprogning sho'rlanishiga

olib keldi. Shargiy  Orol dengizi
mintagasining Qozog'iston gismida,
Sirdaryoning quyi ogimida joylashgan

Qizilo'rda viloyatidagi sug'oriladigan ekin
maydonlarining hozirgi meliorativ holati
tahlil giladi. Shieli va Jalagash tumanlari-
da tuprogda sulfatli sho'rlanish (1,957%
dan 1963% gacha), Qarmogshi tumanida
sulfat-xlorid (0,642% dan 1,053% gacha)
va xlorid-sulfatli sho'rlanish (0,586% dan
1237% gacha) ko'p ekanligi aniglandi.
Qozali tumanida - sulfat xlorid (0,642%
dan 1129% gacha) va sulfatli sho'rlanish
(1,062% dan 4,104% gacha), Orol tumanida
- sulfat (0,962% dan 354% gacha) va
xloridli sho'rlanish  (0,642% dan 354%
gacha) ekanligi aniglandi [10]. Janubiy
Orolgum tuproglarning yuqori
gatlamlarida suvda eruvchan xloridli va
sulfatli tuzlar migdori turli hududlarida
turlichadir. Tuzlar miqgdori tuprog turiga
va qgatlamlariga qgarab o'zgarib turadi,
tuprogning yugori gatlamida 0-17 sm
oraligiida 3900% dan 11540% gacha,
pastki gatlamlarda 160-200 sm oralig'ida
0,525% gacha o'zgarib turadi. Barcha
tuproglar turli darajada sho'rlanishga
ega bo'lib, sho'rlanishning yuzaga kelishi
tuproq chuqurliklarida tuzlarining
to'planishi  va kuchli bug'lanish bilan
bog'lig bo'lishi mumkin [11]. Janubiy
Orolgum T-7 hudud (o'simliklar kam
uchraydigan) tuprog'idan ajratilgan
suvda eriydigan tuzlar tarkibini asosan
Ca(NO3)2(H20)2 - 66,1%, CaCO3 - 14,8% ni
tashkil qilib, tadgigotlarimizda NaCl eng
kam ajratilgan hudud deb belgilandi va
N6% ni tashkil gilishi aniglandi. Kuchli
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sho'rlangan  hudud  sifatida olingan
T-1 hududi (o'simliklar  o'smaydigan)
tuprog’idan ajratilgan  tuzlar tarkibida
NaCl — 52]1%, Ca(NO3)2(H20)2 - 152%,
CaCO3 - 139% va CaS04-2H20 - 10,7%
ekanligi aniglandi. Mazkur tuzlardan
in-vitro sharoitida galofit o'simliklarni

kuchli sho'rlanish sharoitiga moslashtirish
bo'vicha olib borilgan tadgiqgotlarda
foydalanilgan, mikronihollarning osmolit-
lari  tarkibi  o‘rganilgan va  Janubiy
Orolgum  tuproglariga moslashtirilgan
ko'chatlik biomateriallari olishga erishil-
gan [12,13].

AGROTUPROQSHUNOSLIK

Tadqiqotning magqsadi. Tuproq
tarkibi va iglim sharoiti har xil bo‘lgan
Samargand, Surxondaryo, Toshkent
viloyatlari va Orolbo'yi hududlarida tar-
galgan C.spinosa o'simligi o'sgan tuprog'i
tarkibidagi suvda eruvchan tuzlarining
migdori va sifat tarkibini o‘rganish va
ularni o'zaro qgiyosiy tahlil gilishdan iborat.

Tadgiqot obyekti va uslublari.
Tadgigot obyekti sifatida C. spinosa
o'simligi va u o'sib tutgan joydagi tuproqg
namunalari olindi. Namunalar 2024 il
avgust-sentabr oylarida 4 ta hududga
ilmiy safarlar davomida olindi (1-jadval).

1-jadval

C.spinosa o'simligi o'sib turgan joy tuproq namunalari olingan hududlarning
geogragik koordinatasi

O¢simlik o‘sgan hududlar

Hududlar koordinatasi

Qoraqolpog‘iston Respublikasi Mo‘ynoq tumani

N 43°77°43.3 E60°20°28.1

Surxondaryo viloyati Muzrobot tumani

N 37°23°37.9 E 66°40°04.3

Samarqand viloyati Narpay tumani

N 40°01°33.7 E 65°89°75.1

Toshkent viloyati Yangiyo‘l tumani

N 41°13°34.7 E 68°85°21.8

Olingan tuprog namunalari tar-
kibidagi suvda eruvchan tuzlarni ajratib
olish uchun, 100 gr (anig og'irlikdagi)
tuprog namunalari, elektron tarozilarda
tortib olinib 500 ml tagi yassi kolbaga

solindi va ustidan 100 ml distillangan
suv quyib, xona xaroratida aralashtirildi
va bu jarayon 3 marta takrorlanib
ekstraksiyalandi. So‘ngra namunalar

baumen voronkasiga, qog'oz filtr go'yib
vakuumli  nasos yordamida filtrlanib
olindi, ekstrakt muzlatildi va liofil shkafda
quritildi. Olingan tuzlarning anig analitik
miqdori elektron tarozilarda tortish orqgali
aniglandi (2-jadval).

Ajratib  olingan tuzlar og rangli
kukunsimon modda bo'lib, hidsiz,
dengiz  suvining xarakterli mazasiga

ega. Suyuglanish harorati 670°C - 800°C
ni tashkil qgilib, oxak goldig'i golishi bilan
xarakterladi.
Namunalarni
XRD-6100

identifikatsiyalash
gurilmisining (Shimadzu,

Yaponiya) kompter dasturi yordamida
gayd etilgan diffraktogrammasi
asosida amalga oshirildi. Cu-Ka-
nurlanishidan (B-filtr, NI, A=154178
E, tok rejimi va trubka kuch-

lanishi 30 mA, 40 kV) va 0,05 gradus
gadam bilan 4 gradus/min tezlikda
doimiy aylanishda va skanerlash bur-
chagi 10 dan 800 gacha o'zgartirilgan
holda spektrlar olindi. Bunda rentgen
nurining quwvati 2 kVt ni tashkil qildi.
Natijalar ma'lumotlar bazasi yordamida
tahlil  qilindi.  Cu-Ka-nurlarining  Kirib
borish  chuqurligi  yengil elementlar
uchun taxminan 1T mm (980 mkm),
og'ir elementlar uchun esa bir necha
mikronni tashkil qildi (3-jadval) .

Olingan natijalar  va ularning
muhokamasi. Respublikamizning 4 ta
turli xil hududlarida targalgan C.spinosa
o'simligi o'sgan  tuprog'i tarkibidagi
suvda eruvchan tuzlari ajratib olindi va
migdori aniglandi (2-jadval).
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2-jadval

C.spinosa o'simligi o‘sgan 4 ta hudud tuprog‘idagi suvda eruvchan tuzlari
miqgdori % hisobida. (Mn, n=3).

N Tuproq namunalari olingan hududlar
- Orolbo‘yi Surxondaryo Samarqand Toshkent
1 0,87+0,029 0,710,015 0,39+0,022 0,59+0,025
Jami 0,87 0,71 0,39 0,59
Yugoridagi  2-jadvalda  keltirilgan, migdorni Orolboyi hududi, eng past
Respublikamizning 4 ta turli sharoitga migdorni esa Samargand hududida mos
ega hududlari tuprog‘idagi suvda ravishda (0,87 va 0,39%) ekanligini ko'rish
eruvchan tuzlari ichida eng yugori mumkin.

3-jadval

C.spinosa o'simligi o‘sgan 4 xil hudud tuproqlaridan ajratilgan suvda eruvchan
tuzlar sifat tarkibi va miqdori

. : Burutto Migdori (%)
Tuzlarning nomi . ;
formulasi Orolbo‘yi | Surxondaryo | Toshkent | Samarqand
Magniy fosfat Mg (PO,), 30,9 5,9 19,3 3,9
Magniy sulfat MgSO, - 34,4 17,6 0,2
Natriy Sulfat Na,SO, 22,0 - 0,6 -
Natriy korbonat Na,CO, 14,8 0,1 6,3 2.3
Kalsiy xlorid CaCl, 13,3 5,4 11,1 -
Kaliy korbonat K,CO, - - - 9,9
Natriy xlorid NaCl 8,2 6,9 0,4 0,7
Kalsiy korbonat CaCO, 4,3 30,1 8,9 9,6
Magniy xlorid MgCl, 3,3 0,3 - 0,4
Kalsiy fosfat Ca,(PO,), 2,6 5,0 22,0 23,7
Natriy metafosfat NaPO, - 4,4 - -
Kaliy metafosfat KPO, - - - 14,9
Kalsiy sulfat CaSO, - - 8,4 9,1
Magniy korbonat MgCO, - - - 16,4
Kaliy xlorid KCl - - - 3,5
Boshga tuzlar 0,6 7,5 5,4 5,4
3-jadval ma'lumotlarida, Orolbo'yi eruvchan tuzlaridan eng ko'p foizda kalsiy
hudud tuproglaridan ajratilgan suvda fosfat va magniy fosfatlar mos ravishda
eruvchan tuzlaridan eng ko'p foizda (22,0 va 193%) iborat ekan. Samargand

magniy fosfat va natriy sulfat tuzlari bo'lib,
ular mos ravishda (309 va 22,0%) edi.
Surxondaryo viloyati hudud tuproglari-
dan ajratilgan suvda eruvchan tuzlardan
eng ko'p foizda magniy sulfat va kalsiy

viloyati hudud tuproglaridan ajratilgan
suvda eruvchan tuzlaridan eng ko'p
foizda kalsiy fosfat va magniy korbonat
tuzlari bo'lib, mos ravishda (23,7 va 16,4%)
ni tashkil etdi.

korbonatlar va ular mos ravishda (34,4 Ushbu, 4 xil hudud tuproglaridan

va 30,1%) ni tashkil qgildi. Toshkent viloyati ajratilgan suvda eruvchan tuzlaridan,

hudud tuproglaridan ajratilgan suvda o'simliklar o'sishi  uchun sa'lbiy ta'sir
57
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etuvchi, natriy xlorning Orolbo'yi
hududida 8,3%, eng kam foiz ulushi
esa Toshkent viloyati hududida 0,4% ni.

Natriy sulfat tuzi eng ko'p foizi ulushi
Orolbo'yi  hududida 22,0%, eng kam
foiz ulushi Toshkent viloyati hududida

AGROTUPROQSHUNOSLIK

0,6% ni tashkil etgan bo'lsa, Surxondaryo
va Samargand viloyati hududida
aniglanmadi. Kalsiy karbonat tuzi fagat
Samargand viloyati hududida 99% ni
tashgil gilgan bo'lsa, boshga hududilarda
aniglanmadi.

4-jadval

C.spinosa o'simligi o‘sgan 4 xil hudud tuproglaridan ajratilgan suvda eruvchan
tuzlar tarkibidagi ionlar migdori

. Ionlar miqdori (%) hisobida
Ionlar turlari -
Orolbo‘yi Surxondaryo Toshkent Samarqand
Na* 28,64 6,15 4,8 1,88
K* - - - 12,0
Kationlar Mg** 19,64 20,89 20,38 10,84
Ca* 8,14 20,75 23,2 23,57
Cr 15,17 6,3 5,57 2,3
PO - 2,2 - 7,45
CO” 7,08 15,1 6,55 20,37
Anionlar SO,> 7,33 17,2 13,2 4,65
PO,*> 13,04 3,18 16,52 11,04
4-jadval ma’'lumotlariga e'tibor hududida eng ko'p Ca?, Mg? kationlari

bersak, Orolbo'yi hududida eng koo Na*
kationi (28,64%) va Cl anioni (1517%) bo'lib,

tuprog tarkibi xloridli ekanligini ko'rish
mumkin.

O'simliklar  ildiz ~ tizimlari  orgali
tuprogdan mineral tuzlarni ion shaklida,
passiv va faol transport qilishi orqgali
o'zlashtiradi [14]. Natriy (Na*) va xlorid
(CI)  ionlari  o'simliklarning  o'sishida
hal  qgiluvchi  rol  o'ynaydi, ularning

konsentratsiyasi va o'simlik turiga garab
ijobiy yoki salbiy ta'sir ko‘rsatadi. Na* oz

miqdorda foydali bo'lib, metabolizm
va barg og'izchasi harakatini tartibga
solishga yordam  berishi, o'sish  va
fotosintez  uchun muhim bo'lsa-da,

ortigcha migdori osmotik stressiga olib
keladi. CI anioni fotosintez va boshga
jarayonlar uchun zarur bo'lsa-da, yugori
konsentratsiyalarda, aynigsa, ayrim o'sim-
lik turlarida zararli ta'sir ko'rsatadi [15].
Surxondaryo hududida eng ko'p
Mg?*, Ca’* kationlari mos ravishda (20,89
va 20,75%) va SO, , CO,* anionlari mos
ravishda (17,2 va 151%) bo'lib, tuproqg tarkibi
sulfat-korbonatni tashkil giladi. Toshkent

mos ravishda (23,2 va 20,38%) va PO, *,
SO,” anionlari mos ravishda (16,52 va
13,2%) bo'lib, tuproq tarkibi fosfat-sulfatli
ekan.

Sulfat  anioni  (SO,”)  o'simliklar
hayotida foydali va zararli ta'sirlarga
ega. Sulfat anioni o'simliklar uchun

zarur bo'lgan oltingugurt manbai bo'lib,
u o'simliklarda ogsil sintezi (sistein,
metionin), xlorofill hosil bo'lishi, fermentlar
va vitaminlar (biotin, tiamin) sintezida,
stressga  chidamlilikni  taminlash  va
tuprogning xususiyatlarini  yaxshilashda
yordam beradi. Shu bilan birgalikda,
Sulfat anionining yugori konsentratsiyasi
o'simliklar uchun zararli ta'sir ko'rsatadi.
Jumladan, tuprogning kislotaligi
ortishi, og'ir metallarning ajralishi va
suv o'zlashtirishiga salbiy ta'siri  qilishi
mumkin [16].

Samargand hududida eng ko'p Ca?
kationi (23,57%) va CO,” anioni (20,37%)
bo'lib, tuprog tarkibi korbonatli ekanligi

aniglandi.
Tuproq tarkibidagi barcha tuz
turlari ham uning unumdorligiga zarar

58



etkazmaydi. O'simliklarga eng katta miqgdoriy tarkibi tekshirildi. Ushbu 4 ta
zarar keltiruvchi, gidrokorbonat (HCO,) hudud tuprog’i tarkibidagi suvda
va karbonat (CO.,”) anionlari hisoblanib, eruvchan  tuzlari miqdori  Orolbo'yi
bu tuzlar aynigsa Sirdaryo deltasidagi (0,87%) > Surxondaryo (0,71%) > Toshkent
tuproglarda nibatan ko'prog uchraydi. (0,59%) > Samargand (0,39%) kamayib
Bu hudud tuprogining ion tarkibidagi borish tartibida ekanligi isbotlandi.
ishgor kontsentratsiyasi unchalik yuqgori Ajratib olingan tuzlar, asosan fosfatlar,
emas, ammo tadgigot natijalaridan xloridlar, sulfatlar va karbonat anionlaridir.
shular  ma'lumki, er usti tuprogida Natriy xloridning eng ko'p foizi ulushi
qurug qgoldiglar migdori ortib borishi  Orolbo'yi hududida 8,3%, eng kam foiz
gidrokorbonatlar  hosil  bo'lishiga olib  ulushi esa Toshkent viloyati hududida
keladi [17]. 04% ni ekanligi aniglandi. Orolbd'yi

Xulosa. Tadgigotlarimiz natijasida, va boshga hududlarda o'sayotgan C.
Cspinosa o'simligining 4 ta hududagi spinocsa populyatsiyasining namunalari-
tuprog'i  tarkibidagi suvda eruvchan dagi suvda eruvchi tuzlar orasida farglar
tuzlari ajratib  olindi hamda sifat va mavjudligi tasdiglandi.
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MULCHALASHNING TUPROQ XOSSALARI VA EKINLAR
HOSILDORLIGIGA TA'SIRINI BAHOLASH

Chuliyeva Marxabo Turayevna,
Tayanch doktorant

Sharof Rashidov nomidagi Samargand davlat universiteti

Annotatsiya. Magolada mulchalash agrotexnologiyasining ahamiyati, mulchalash
materiallarining turlari, ularning tuproq xossalari va ekinlar hosildorligiga ta'siri hamda O'zbekiston
tuprog-iglim sharoitida mulchalash agrotexnologiyasining samaradorligi bo'yicha amalga
oshirilgan ilmiy tadgigot ishlarining sharhi va tahlili keltirilgan. Mulchalash agrotexnologiyasi
tuproq harorati va namligini magbullashtirish, eroziyaning oldini olish, tuprogning fizik va biologik
xossalariniyaxshilash, va ekinlar hosildorligini ko'paytirishga xizmat qiladi. Hududning tuprog-iglim
sharoitiga mos ravishda organik yoki polietilen mulcha turlarini tanlab go'llash, tuprog harorat
tartibini tartibga solib, suv tejamkorligini oshirib, ekinlardan yuqori va bargaror hosil olish imkonini
beradi.

Kalit so‘zlar: mulchalash agrotexnologiyasi, tuprog harorati, tuprog xossalari, organik yoki
polietilen mulcha, ekinlar hosildorligi.

AHHOTauMs. B CTaTbe pPacCMOTPEHbl  3HadeHue  TeXHONOrMK  MysbYMpOoBaHMg,
BUObI  MYSbUMPYIOLIMX MaTepuanos, WX BAWAHME Ha CBOMCTBA MOYBbl U YPOXKaAMHOCTb
CEeNbCKOXO3AMCTBEHHbIX Ky/bTYP, @ Takyke npreedeH 0630p U aHanmM3 Hay4YHbIX WCCNedoBaHii,
npoBedeHHbIX Mo 3PDEKTUBHOCTY TEXHOMOMMM MYSbUMPOBAHUA B MOYBEHHO-KIMMATUUECKUX
YCNoBMax — Y3bekuctaHa.  TexHOMorma  Myab4dmpoBaHMa  CrocobCTBYeT  ONTUMKM3aumm
TemMrnepaTypbl M BAGYXHOCTW MOYBbl, MPEOOTBPALLEHMIO 2P03MU, YAYULLEHWMIO OU3UYECKUX UK
OUONOrMYECKMX CBOMCTB MOUYBbI, @ TakXe MOBbILLEHWIO YPOXaMHOCTW Ky/bTyp. NprMeHeHue
opraHuYecKkom UM MNoNUsTUNEHOBOW MyMbYl, aganTUPOBaHHOW K MOYBEHHO-KIMMATUUYECKUM
YCNOBUAM pPervoHa, Mo3BOMAET PerynpoBaTb TEMMEPaTYPHbIM PEXKMM MO4YBbl, MOBbILWATb
BOO02DDEKTMBHOCTL W 06ecneyYnBaTh MoyYeHMe BbICOKOIO M CTabubHOMO YpoxXKaq.

KnroyeBble C/10BA: TEXHOMOMMA MyMbYpPOBaHMA, TeMnepaTypa MouYBbl, CBOMCTBA MOYBbI,
opraHuyecKkasa 1 NoMnaTUNEHOBAA My/b4a, YPOXKAMHOCTb KybTYP.

Annotation. The article discusses the importance of mulching agrotechnology, types
of mulching materials, their impact on soil properties and crop productivity, as well as a
review and analysis of scientific research conducted on the effectiveness of mulching
agrotechnology in the soil and climatic conditions of Uzbekistan. Mulching agrotechnology
facilitates the optimization of soil temperature and moisture, prevents erosion, improves
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the physical and biological properties of the soil, and enhances crop yields. The application
of organic or polyethylene mulch, tailored to the regions soil and climatic conditions,
allows for regulation of the soil temperature regime, increases water efficiency, and enables
the achievement of high and stable crop yields.

Key words: mulching agrotechnology, soil temperature, soil properties, organic and

polyethylene mulch, crop productivity.

Kirish. Dunyo migyosida sug'ori-
ladigan tuproglar gishlog xofjalik ekinlari
ekiladigan maydonlarining 20 % dan
kamrog'ini tashkil etadi, lekin 40% dan
oshigrog gishlog xoYjalik mahsulotlarini
yetkazib beradi [3]. Qishlog xo'jaligida
foydalanadigan yerlardan olingan mahsu-
lot dunyo aholisini ta’'minlash uchun
yetarli emas. Dunyo aholisi 8 mird dan
oshdi, lekin aholi jon boshiga to'g'ri
keladigan haydaladigan yerlar maydoni
borgan sayin kamayib bormogda va bu
holat aholini ozig-ovgat bilan ta’'minlashga
salbiy ta'sir ko'rsatmoqgda.

Sug'oriladigan tuproglar unumdor-
ligining yugori bo'lishi asosan uning
sug'orish  suvi  bilan gay darajada
ta'minlanishiga ko'p jihatdan bog'lig.

Lekin keyingi vyillarda suv resurslari bor-
gan sayin kamayib bormogda. Bunga Yer
sharining global isish jarayoni ham katta
salbiy ta'sir ko'rsatmoqgda va natijada suv
tangisligi sug'oriladigan tuproglardan mo'l
hosil yetishtirish imkoniyatlarini cheklab
go'ymoqgda [8].

Qurg'oqgchil iglim sharoitida amalga

oshiriladigan  agrotexnologik  tadbirlar
suv  resurslarini  tejashga,  haroratni
boshgarishga, evopotranspiratsiyani

kamaytirishga, tuprog unumdorligi va
ekinlar hosildorligini oshirishga qgaratilishi
lozim. Sug‘orish suvini tejashda havo va
aynigsa tuprog haroratining ahamiyati
katta. Dehgonchilikda yugori hosil olish
uchun tuprog namini saglovchi va uning
haroratini  tartibga  soladigan  agro-
texnologik usullardan foydalanish muhim
ahamiyatga ega. Bunday usullardan biri

tuprogni  mulchalash agrotexnologiyasi
hisoblanadi.
Mulchalash agrotexnologiyasi eng

awalo tuprog haroratiga ta'sir ko'rsatadi.
Tuprog harorati  va namligi ekinlar
hosildorligini oshirishda muhim ahami-

vatga ega. Qishlog xo'jaligi ekinlaridan
olinadigan hosilni  ko'paytirish  uchun
mulchalash  agrotexnologiyasidan  foy-
dalanish  bugungi  kunning dolzarb

muammolaridan biri hisoblanadi. Ushbu
magqgola sharhi asosan mulchalashning
tuproqg xossalariga va ekinlar hosildorligiga
ko'rsatadigan ta'sirining samaradorligini
ko'rsatib berishga garatiladi.

Mulchalash agrotexnologiyasi
tuprogning harorat va namlik tartibini
ma'lum magsadlarga garab o'zgartirish
imkoniyatiga ega, hamda uni turli iglim

sharoitidagi tuproglar uchun qgo'llash
mumkin.
Tuprogni  mulchalash  qurg‘oqgchil

iglim sharoitida muhim ahamiyatga ega.
Arid iglim sharoitida qgish va erta bahorda
tuprog haroratini oshirish, yozda esa
haroratini pasaytirish tuprog namligini
saglash, sug'orish eroziyasini oldini olish,
sovug va nam iglim sharoitda tuproqg
haroratini oshirishda eng muhim vosita
hisoblanadi. Mulchalashda tuprogning
suv  va harorat tartibi boshgariladi,
fizikaviy va suv xossalari magbullashadi,
begona o'tlar kamayadi, o'simlikning turli
xil kasalliklarga chidamliligi va hosildorligi
oshadi. [26, 6].

Hozirgi davrda mulchalash
materiallarining turlari juda ham ko'p.
Bu materiallar asosan 3 turga: noorganik,
organik va maxsus mulcha materiallariga
bo'linadi: Keyingi villarda asosan
sintetik, biologik va fotoparchalanuvchi
materiallardan ko‘prog foydalanilmoqda.
[5]. Mulchalashda sintetik materiallardan
foydalanish samaradorligi yuqgori bo'lishi
bilan birga, sintetik plyonkani vegetatsiya

oxirida tuprogdan ajratib olish ancha
muammoli  bo'lib, ko'‘pincha  sintetik
plyonkalarning yerga ko'milgan qgismi

tuprogda qgolib ketadi va natijada plyon-
ka goldig'i bilan tuproglar ifloslanadi.
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Organik mulchalarga asosan o'sim-
lik va hayvon chigindilari Kkiradi. Bu
chigindilarga, ozig-ovgat mahsulotlari-
dan tayyorlangan maxsus chigindilardan

poxol, somon, beda, yog'och qgirindisi
(opilka), yog'och pustlog', gog'oz, go'ng,
ko'mir kukuni, turli xil kompostlar va
boshgalarni  kiritish  mumkin. Organik
mulchalardan foydalanishda tuprog-
iglim sharoiti, o'simlik turi, yetishtirish

texnologiyasi kabi holatlarni hisobga olish
lozim. Organik mulcha urug’ ekilgandan
keyin qgo'llaniladi, ba'zan urug’ unib
chiggandan keyin go'llanilsa ham yaxshi
natija beradi. Organik mulcha material-
lari tuproqgda chirishi tufayli, ular tuprogni

organik moddaga boyitadi, tuprogdagi
mikrobiologik  jarayonlarni  yaxshilaydi,
suvni o'zida saglab turish gobiliyatini

yvaxshilaydi, tuprogdagi foydali strukturalar
miqdorini ko'paytiradi. [9].
Organik mulchalar
mineral azot  yuvilishini
tuprogning fizik xossalarini  yaxshilaydi,
mikrobiologik faolligini oshiradi, ozuga
moddalarining  aylanishini  yaxshilaydi
va tuprog eroziyasining oldi olinadi. [4].
Organik mulchaning ijobiy tomonlari
bilan bir gatorda, salbiy tomonlari ham
mavjud bo'lib, o'simlik  goldiglarini
tayyorlash va qgo'llashning murakkabligi,
ko'p ishchi kuchi talab qilishi, logistika
(ishlab chigarishdan tortib iste'molchiga
gadar mahsulot  yoki  xizmatlarning
harakatini boshqarish, rejalashtirisn va
amalga oshirish) cheklovlari va igtisodiy
samaradorligining pastligi, ulardan foy-

tuprogdan
kamaytiradi,

dalanish  imkoniyatini  cheklaydi.  [11].
Daraxt goldiglaridan tayyorlangan
mulcha quyosh nurini to'sib, begona
o'tlar o'sishini oldini oladi va shu bilan
gerbitsid xarajatlarini kamaytiradi.
Bundan tashqgari tuprogdagi bug'la-
nishni  kamaytirib, namlikni  saglaydi,
strukturasini  yaxshilaydi, mikrobiologik

faollikni oshiradi va eroziyani oldini oladi.
[1, 12]. Somon mulchasi tuprog harorati-
ning sutkalik amplitudasini kamaytirib,
haroratning haddan tashqgari oshishiga
to'sginlik giladi, tuprog namligini saglaydi,
eroziyani oldini oladi, begona o'tlarni

AGROTUPROQSHUNOSLIK

kamaytiradi, shuningdek tuprogda
chirib  organik moddani  ko'paytiradi,
ozuga moddalar zaxirasini oshiradi va
mikrobiologik jarayonlar faoligiga ijobiy

ta'sir ko'rsatadi. [4, 7].

Yog‘och qipig'i bilan mulchalashda
mulcha galin bolmasa, begona o'tlar
o'sishiga sharoit  yaratiladi. Mulcha

o'zida va tuprogda namni ko'p saglaydi,
tarkibida uglerodning ko'pligi tuprogdagi
azotning kamayishiga sabab bo'ladi va
uzog vaqt parchalanadi. [10, 2].

Go'ng va kompost bilan mulchalash
tuprogda organik modda migdorini
ko'paytirib, uning unumdorligini  va
haroratini oshiradi, o'simlik hayoti uchun
gulay sharoit yaratadi. [26, 18].

Tuprogni  torf,  yog‘och
shaffof polietilen (120 mkm),
polietilen (COST-10354), qgora
plyonkalar (150 mkm) va “Spandex”
(Spandex bu poliuretan tolasining
o'ziga xos turi bo'lib, u juda yaxshi
egiluvchanligi tufayli elastik tolalar nomi
bilan ham tanilgan) kabi materiallar
bilan tomat ekilgan tuprog mulchalan-
ganda, shaffof plyonka va “Spandex’li
mulcha tuprogning 10 sm chuqurligidagi
haroratini nazoratga nisbatan 3,0-51°C
gacha oshirgan. Xuddi shu mulchalar
tagida 30 sm chuqurlikda nazoratga
nisbatan harorat 0,7-1,4°C  ko'tarilgan.
Nazorat variantida tuprog namligi 10 sm
chuqurlikda 224-235 % bo'lgan bo'sa,
valtirog polietilen plyonka tagida 26,4-
270 % bo'lganligi aniglangan. pomidorni

qipigi,
yaltirog
polietilen

yoppasiga gullash davrida tuprog
namligining umumiy zaxirasi nazorat
variantida 622 mdga bo'lgan bo'lsa,

yvaltirog polietilen plyonka va “Spandex”
mulcha tagida mos ravishda 785; 827
m3/ga, ya'ni mulchalangan variantlarida
tuprokdagi namlik 163 va 205 m3ga ko'p
bo'lgan. [24].

Bahorgi kartoshka ekilgan tuprog-
lar sholi paxoli, bug'doy somoni va
yog'och qipig'i bilan mulchalanganda,
aprel-may oylarida tuprogning 10 sm
chuqurligida harorat 0,6-0,9°C nazorat
variantiga nisbatan yuqori bo'lgan. Tup-
rog harorati kartoshka urug'i joylash-
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gan chuqurlikda (nazorat variantida)
kecha va kunduz davomida keskin
o'zgarib turgan. Mulchalangan variant-
larda esa harorat o'zgarishi nisbatan
bir tekis bo'lgan. lyun oyidan boshlab
birinchi dekadada o'rtacha harorat 1,2°C

ga yog'och gipig'ida, sholi paxoli va
somonli mulcha tagida 0,6-0,8°C ga
pasaygan. Vegetatsiya davri davomida
kartoshkani sug'orish  uchun nazorat

variantida 15749 m?® ga suv sarflangan
bo'lsa, sholi paxoli bilan mulchalanganda
1612 m3/ga, somon bilan mulchalaganda
1912 m’ga va yog'och qipigi bilan
mulchalanganda 3677 m?ga sug'orish
suvi nazorat variantiga nisbatan kam
sarflangan. Yog‘och gipig'i (o'g'itli), somon
(o'gitsiz), chirindi, somon (o'g‘itsiz), torf
bilan mulchalangan variantlarda iyul-
avgust oylarida tuprog harorati 0,5, 10,
15 sm chuqurliklarda nazoratga nisbatan
har kuni soat 15 da 3-10°C gacha
yugori bo'lishi aniglangan. Somon bilan
mulchalangan variant tuproqg harorati
eng past bo'lishi kuzatilgan [27].

Qurg‘oqgchilik sharoitida sug'oriladi-
gan tuproglarni mulchalash ekinlarning
o'sishi,  rivojlanishi, hosildorligi  uchun
muhim bo'lgan tuprog harorati va nam-
ligini oshiradi, begona o'tlarni kamaytiradi,
tuprog unumdorligini oshiradi. [5].

O'zbekiston tuprog-iglim sharoitida
mulchalash  agrotexnologiyasi bo'yicha
ko'plab tadgigotlar olib borilgan. Bu
tadqgigotlarning ko'pchiligi g'‘oza gator
oralarini mulchalashga bag'ishlaangan.
Erta bahorda tuprogda nam ko'p, harorat
esa yetarli bo'lmaydi. Chigitni tez undirib
olish uchun mulchalash agrotexnologiya-
sini go'llash tuprog haroratini oshirishga
va bug'lanishni  kamaytirishga ijobiy
ta'sir qiladi. Shaffof polietilen plyonka
bilan erta bahorda mulchalanganda
tuprog harorati oshadi. Sug'oriladigan
o'tloq tuproglar sharoitida shaffof
polietilen plyonka bilan mulchalash 5 sm
chuqurlikda tuprog haroratini 58°C gacha
oshirgan. [26, 18].

Sho'rlangan  tuproglar  sharoitida
sho'rlanishni oldini olish uchun yakka va
go'sh gator qilib chigit ekilgan tuproglar

shaffof polietilen plyonka bilan mulcha-
langanda, plyonka iyul oyi oxirigacha
mulcha sifatida yer betida saglanishi
tavsiya qgilinadi. Mulchalangan maydon-
larda bahor va kuzda chigit go'sh gator
gilib ekilganda, mulchalangan maydonda
yer osti suvining sathi 6 sm pasaygani
kuzatilgan. Tuprog namligi mulchalan-
gan variantning 70 sm qgatlami (yakka
gatorli) da 24,2 %, go'sh gatorda 23,6%,
nazoratda 212% yoki mos ravishda
nazoratga nisbatan 273 m?3¥ga, 268 m?¥/
ga, ortigcha nam bo'lgan. Mulchalan-
gan vyakka va qgo'sh qgatorli variantlarda
o'rtacha hosildorlik 4-7,8 s/ga nazoratga
nisbatan ko'p bulganligi aniglangan. [21].

Sug'oriladigan o'tlog bo'z tuproglar
polietilen plyonka bilan mulchalanganda
azotli o'd'itlarni chigitni ekishdan oldin
50 % ni, va 50 % ni o'suv davrida go'llash
eng magbul bollgan va plyonka-mulcha
variantida nazoratga nisbatan Ogdaryo
navi ekilganda, 3 s/ga go'shimcha hosil
olingan [23]. Chigit ekilgan maydonlar
2 xil muddatda (30 mart va 24 aprel)
polietilen plyonka bilan mulchalanganda,
ildiz chirish va gommoz kasalliklari chigit
erta ekilganda (30 mart) mulchada
nazoratga nisbatan kasallik 61-70% kam
bo'lganligi aniglangan. [30].

Tamalki maydonlarini shaffof
polietilen plyonka bilan mulchalash 5 sm
chuqurlikda vegetatsiya davri davomida
nazoratga  nisbatan  19-55°C  gacha
tuprog haroratini oshirishi  aniglangan.
Tuprog yuza gismidan pastki gatlam-
larga bergan sayin harorat fargi kamayib

borgan. Plyonka bilan mulchalangan
variantda nazoratga nisbatan  tuprog
namligi YUQori bo'lgan. Birinchi

sug'orishdan keyin nazorat variantining
0-30 sm tuprog gatlamidagi namlik
807,8 md3/ga, 30-50 sm qgatlamda 5834
m3/ga 50-100 sm gatlamda 1613,3 m?3/ga
bo'lgan. [25].

GCo'ng va somon 12 nisbatda
aralashtiriigan mulcha materialiga 10
kg ammiakli selitrani go'shib gektariga
4 tonnadan mulchalanganda sof daryo
suvi va sharbat suvi bilan sug'orish sinab
ko'rilgan. Kompost bilan  mulchalab,
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sharbat suvi berilgan variant eng
samarali va bunda tuprogning ham
massasi 0,03 glm*® ga kamaygan,
g'ovaklik  oshgan. Mavsum davomida
daryo suvi bilan sug'orilgan variantga
nisbatan kompost bilan mulchalangan
va sharbat bilan sug'orilgan variantda
141 m3/ga suv igtisod qgilingan va hosildor-
lik 4,9 s/ga yugori bo'lgan [15].

G'o'za gator oralari polietilen plyonka
bilan mulchalab sug'orilganda, barcha
sug'orishdan o'rtacha 353% sug'orish
suvi igtisod qgilinishi, go‘shimcha 10,4
s/ga yugori hosil olinishi aniglangan.
Juyaklar yaxshi  mulchalanishi  uchun
plyonka tushaladigan juyakdagi tuprog
donachalarining diametri 25 mm bo'lgan
fraksiyalar 80% dan kam bo'lmasligi,
plyonkani tekis to‘shalishi va suv ogimi
uchun gulay bo'lishi talab etiladi. [17].

Chigit ekilgan tuproglar shaffof
plyonka, qora plyonka, sholi qgipigi
va bug'doy somoni hamda (Super

Absorbent Gel) va MT ( Metakrilat polimer)

preparatlari bilan mulchalanganda
polietilen plyonkalar variantida ozuga
moddalarning umumiy miqgdori yildan

vilga kamayish gonuniyati aniglangan.
Sholi qipig'i va bug'doy somoni bilan
mulchalangan variantlarda umumiy

NPK migdori 0,05-0,06% oshgan. (Super
Absorbent Gel) va MT ( Metakrilat polimer)
preparatlari  go'llanilgan [variantlarida
gumus  migdori  o'zgarmagan, NPK
miqgdori 0,05% ga kamaygan. Ozuga mod-
dalarining harakatchan turlari nazorat
variantiga nisbatan barcha mulchalangan
variantlarda ortganligi aniglangan. Ammo
almashinuvchi  kaliy migdori aksincha
barcha mulcha variantlarida 10-15 mg/ga
kamaygan. [28].

Mulchalash  tuprogdagi  namlikni
oshirishi, bug'lanish va tuproq yuzasida-
gi ogim tezligini kamaytirishi, organik
modda migdorini ko'paytirishi hamda
tuprogni agrofizik va biologik xossalarini
yaxshilashi va bundan tashgari yomg'ir
tomchilarining tuproq strukturasini
buzuvchi ta'sirini kamaytirishi, drenaj
holatini yaxshilashi, eroziyani oldini olishi
hagida ma'lumotlar keltirilgan. [22].

AGROTUPROQSHUNOSLIK

O'tlogi soz tuproglarda pushtaga
ekilgan chigitni polietilen plyonka bilan
mulchalanganda, 11 martda tuproqg
yuzasining harorati nazorat variantga
nisbatan 3°C ga, 6 aprelda esa 10 sm
chuqurlikda 5]1°C ga yugori bo'lganligi
aniglangan. [13].

Shaffof va qora polietilen plyonka,
somon, sholi paxoli, SAG (Super Absorbent
Gel) va MT ( Metakrilat polimer) polimer
preparatlari bilan 2 xil muddatda chigit
ekilgan tuproglar mulchalanganda,
dastlabki  ekilgan  variantda, shaffof
plyonka bilan mulchalangan variantda 59
s/ga, gora plyonkada-4,0 s/ga go'shimcha
hosil olingan. SAG va MT polimerli
variantlarida go'shimcha hosil nazoratga
nisbatan mos ravishda 2 va 3 s/ga ni
tashkil etgan. [14].

Chigit ekilgan maydonlar somon
bilan mulchalanganda tuprogning 5 sm
va 10 sm chuqurligida harorat (gullash

davrida) nazorat va mulcha variantlari
o'rtasida deyarli farg qgilmagan bo'lsada,
mulcha  variantda  sutkalik harorat
amplitudasi nazoratga nisbatan kam
bo'lgan va variatsiya koeffitsienti 0,09
ni tashkil etgan (0145 ga nisbatan).
Ko'saklarni  ochilish davrida nazoratga

nisbatan somon tagidagi tuproq harorati
yugori bo'lgan. Umuman olganda, butun
vegetatsiya davomida somonli mulcha
tagida ko'rsatilgan chuqurlikda harorat
past bo'lgan. Shuni ta'kidlash kerakki,
kechqurun mulcha variantda tuproqg
harorati nazoratga nisbatan doimo yuqori
bolgan. Somon bilan mulchalangan
variantda 1622 m?®/ga yoki 37,0% sug'orish
suvi igtisod gilingan. [29].

GC'o'za qgator oralari gora polietilen
plyonka bilan mulchalanganda, sug‘orish
suv sarf 30-35% ga, energiya xarajatlari
10-15% ga kamayishi va hosildorlik 5-6
s/ga oshishi aniglangan. Mulchalash
gator oraligi 90 sm bo'lgan, juyaklar
giyaligi 1° dan oshmagan, kengligi esa - 30
sm bo'lgan sug'oriladigan arigcha yuzasi
maxsus plyonka tushagich mexanizm
yordamida mulchalangan. Bunda tuproqg
zarrachalar tarkibining diametri 100 mm
dan katta bo'lmasligi, 50 mm i zarrachalar
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5%, 25 mmli zarrachalar esa 80% bo'lishi
gayd etilgan. [16].
Chigit  ekilgan  qgora polietilen

plyonka bilan mulchalanganda, tuprog-
ning hajm massasi 0-50, 0-70 va 0-100
sm gatlamlarda mos ravishda 141, 143
va 145 g/sm? tashkil etgan bo'lsa, nazorat
variantda mos ravishda 146; 147 va 149
g/sm?® ga teng bo'lgan. Demak mulcha
tagida hajm massa 0-50 sm da 0,05; 0-70
sm da 0,04 va 0-100 sm da 0,04 g/sm?® ga
kamaygan. Tuprogning suv o‘tkazuvchan-
ligi nazoratda o'rtacha 0195 mm/min
bolganda, 6 soat davomida tuprogga
singan suv miqgdori 1183 m3/ga ni tashkil
etgan bo'sa, mulchalangan variantda
bu ko'rsatkich mos ravishda 216 mm/min
va 1270 md3ga bo'lganligi  aniglangan.
GC'ozani  pishib yetilishi  10-12  kunga
tezlashgan va hosildorlik 10-12 s/ga oshgan.
[9].

Kuchsiz sho'rlangan o'tlogi tuproglar
sharoitida gora polietilen plyonka bilan
sug'oriladigan arigchalar mulchalanganda
soya, loviya ekilgan dalalarning 5 sm
chuqurligidagi tuprog harorati 2,7°C ga,
10 sm chuqurlikda esa 2,5°C mulchalan-
magan tuproglarga nisbatan  yugori
bo'lganligi gayd etilgan. [20].

Xulosa. Mulchalash agrotexnologiyasi

tuprog haroratini va namligini magbul-
lashtirish, eroziyaning oldini olish,
tuprogning fizik va biologik xossalarini
yaxshilash, va ekinlar hosildorligini ko'pay-
tirishga xizmat qiladi. Adabiyotlar tahlili
shuni ko'rsatmoqgdaki, organik mulcha
materiallari  tuprogning unumdorligini
oshirishda muhim ahamiyatga ega va
tuprogni ozuga moddalari bilan boyitadi.
Shu bilan birga, sintetik mulchalarning
samarasi yugori bo'lsa-da, ularni yig'ish va
bartaraf qilishdagi muammolar tuproqg
sifatini yomonlashishiga olib  kelishi
mumkin.

Mulchalash  tuprogning eroziyaga
chidamliligini  kuchaytiradi, suv sarfini
30-37% gacha tejaydi. Organik mulchalar
(somon, va kompost) tuprogni organik
moddalar bilan boyitib, gumus
migdorini ko'paytirsa, polietilen plyonkali
mulchalar tuprogda namlik saglanishi
va haroratni oshirishda samarali bo'lib,
urug'larni erta va bir tekis unib chigishini
ta'minlaydi.  Shunday qilib, tuprog-
iglim sharoitiga mos ravishda organik
yoki polietilen mulcha turlarini tanlab
go'llash, tuprog haroratini tartibga solib,
suv  tejamkorligini  oshirib, ekinlardan
yugori va bargaror hosil olish imkonini
beradi.
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Annotatsiya. Ushbu magolada sug'oriladigan yerlar tuproq namunalarida tuprogning
mexanik tarkibi (fizik loy ulushi) bilan sho'rlanish indikatorlari o'rtasidagi bog'liglik statistik
usullar (korrelyatsiya, regressiya) asosida tahlil gilingan. Tadgigotlarda sho‘rlanish darajasini
baholash va meliorativ tadbirlarni rejalashtirishda mexanik tarkibni hisobga olish zarurligi ilmiy
va amaliy jinatdan asoslangan.

Kalit so‘zlar: mexanik tarkib, fizik loy, sho'rlanish, korrelyatsiya koeffitsienti, korrelyatsiya
matritsasi, regressiya, melioratsiya.

AHHOTaUMA. B paHHOM CcTaTbe Ha OCHOBe 006pa3lLoB MOYB OpOollaeMblX 3eMeflb
CTaTUCTUYECKMMM  MeTodaMKu (Koppenauws, perpeccuda) npoaHanm3npoBaHa B3aMMOCBA3b
Meay MexaHM4ecKrM COCTaBOM MoYBbl (0oNa GU3MUEeCKoM rMnHbl) U MHAMKATOpaMM 3aconeHms.
B xode WCCnegoBaHMA HaydHO WM MpakTuyecku o60oCHOBaHa HeoOXOOAMMOCTb Y4YMTbIBaTb
MeXaHWUYEeCKMM COCTaB MPW OLIEHKE CTeneHW 3acCoNeHua M MAaHMPOBaHUKM MeIMopaTUBHbIX
MEePONPUATUN.

KriroueBble C/10BA: MeEXaHWNYECKMIN COCTaB, dM3mdeckad MmMmnHa, 3aconeHme, KoaddrumeHT
Koppenaunm, KoppenaLMoHHaa MaTpuLa, perpeccms, MenmopaLLms.

Annotation. In this article, using soil samples from irrigated lands, the relationship
between soil mechanical composition (proportion of physical clay) and salinity indicators
was analysed with statistical methods (correlation, regression). The study provides scientific
and practical justification for accounting for mechanical composition when assessing salinity
levels and planning land reclamation (melioration) measures.

Key words: mechanical composition, physical clay, salinity, correlation coefficient, correlation
matrix, regression, land reclamation.

Kirish. O'zbekistonning sug'orila- nisbatidir. Tuprogning mexanik tarkibi
digan hududlarida tuprog sho'rlanishi uning suv-o'tkazuvchanligi, nam saglash
jiddiy agroekologik muammo bo'lib, xususiyati va kapillyar ko'tarilish jarayon-
hosildorlikka katta salbiy ta'sir qiladi [1; larini belgilaydi. Shu bois, tuproq tarkibi-
2]. Sho'rlanish jarayoniga ko'plab omillar dagi fizik loy miqgdori (%) bilan sho'r-
ta'sir ko'rsatadi, ulardan biri tuprogning lanish ko'rsatkichlari (suvda oson eruvchi
mexanik tarkibi - ya'ni tuprogdagi umumiy tuzlar, xloridlar, «zaharli» tuzlar)
gum, chang va il zarrachalarining ozaro o'rtasidagi bog'liglikni o'rganish dolzarb
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hisoblanadi.

Tadgigot obyekti. Buxoro viloyati
Qorako’l  tumanidagi Y.Oxunboboyev
nomli massivi sug'oriladigan o'tlogi allyu-
vial va Kogon tumanidagi “Bo'ston” massi-
vi sug'oriladigan o‘tlogi tuproglari.

Tadqigot natijalari. Kimyoviy tahlillar
uchun  Buxoro viloyatining  Qorako'l
tumanidagi  Y.Oxunboboyev nomli va
Kogon tumanidagi “Bo‘ston” massivlaridan
olingan tuprog namunalarining turli
gatlamlari bo'yicha giymatlari  Kiritildi.
Bunda quyidagi parametrlar gayd etildi:
fizik loy (%) — tuproq tarkibidagi fizik loy
foizi (diametri 0,01 mm. dan Kkichik
zarrachalar ulushi); qurug goldig (%) -
tuprog tarkibidagi umumiy holda erigan
moddalar  (tuzlar) migdori;  umumiy
tuzlar (%) - tuproqdagi lbarcha turdagi
tuzlarning umumiy miqdori; zaharli tuzlar
(%) — o'simliklarga zaharli ta'sir etuvchi

gidrokarbonat va xloridli tuzlar ulushi
bo'lib, barcha miqgdoriy ko'rsatkichlar foiz
hisobida berilgan.

Ma'lumotlarni  korrelyatsiya analizi
usulida aniglashda Pirson korrelyatsiya
koeffitsientidan foydalanildi. Pirson
koeffitsiyenti r — ikki ozgaruvchi (fizik loy
va sho'rlanish darajasi) o‘rtasidagi chizigli
bog'liglikni -1 dan +1 gacha bo'lgan
shkalada pbaholovchi ko'rsatkich
hisoblanadi. r>0 bo'lganda ikki ko'rsatkich
o'rtasida to'g'ri  (musbat) proporsional
bog'liglik, r<O bo'lsa, teskari bog'liglik
mavjudligini  bildiradi; r kattalashgan
sari bog'iglik kuchayadi [3: 4]. Ushbu
tadgigotda fizik loy migdori ozgaruvchisi
bilan sho'rlanish ko'rsatkichlari (qurug
goldig, umumiy va zaharli tuzlar) o'rtasi-
dagi r giymatlari aniglandi. Hisob-kitob
va grafik tahlil uchun Microsoft Excel
dasturi go'llanildi.
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1-rasm. Fizik loy miqgdori va sho'‘rlanish ko‘rsatkichlari o‘rtasidagi bog'liglik diagrammalari:
a) quruq qoldiq, b) umumiy tuzlar, c) zaharli tuzlar

Bog'liglik diagrammalaridan ko'rinib
turibdiki, barcha hollarda nugtalar
chapdan o'ngga va yuqgoriga qarab
yondashib bormogda, vya'ni fizik loy
ulushi oshgan sari sho'rlanish  ko'rsat-
kichlari ham oshishga moyil. Aynigsa,
qurug goldig va fizik loy o'rtasidagi
bog'iglik  yaqggol ko'zga  tashlanadi
(I-rasm). Umumiy tuzlar bo'yicha targa-
lish ma'lum targoqlikda bo'lsa-da,
umumiy  regressiya chizigi  yugoriga
intilgan: fizik loy foizi 40% dan yugori
bolgan  namunalarda umumiy  tuz

migdori ham aksariyat 0,6-0,7% atrofida,
nisbatan yuqgori. Zaharli tuzlar uchun
nugtalarning vertikal tarqgalishi nisbatan
kichik (0,3-0,5% oralig‘ida), lekin ular
ham fizik loy ulushi ortishi bilan bir oz
ko'tariluvchi regressiya chizig'ini
ko'rsatmoqgda (I-rasm).

Yugorida bayon etilgan bog'lanishni

tasdiglash maqgsadida korrelyatsiya
koeffitsiyentlari hisoblab chiqildi. Pirson
korrelyatsiya koeffitsiyentlari  hisobining

natijalari quyidagi korrelyatsiya matritsasi-
da tagdim etilgan (2-rasm).
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Pirson korrelatsion matritsasi

Fizik loy
Quruq qoldiq
Umumiy tuzlar
Zaharli tuzlar
Fizik loy Quruq
qoldiq
Tahlil  natijalariga ko'ra, fizik loy
miqdori qurug goldig bilan r= 0,79;
umumiy tuzlar bilan r = 0,73, zaharli
tuzlar bilan r = 0,67 koeffitsiyentlarda

bog'liglikka ega. Bu giymatlar 0,67-0,79
oralig'ida bo'lib, statistik jihatdan kuchli
musbat bog'liglikdan dalolat beradi. Ya'ni,
fizik loy wulushi yugori bo'lgan tuproq
gatlamlarida qurug goldig va umumiy
tuzlar miqgdori ham sezilarli darajada
yuqgori  bolgan.  Mazkur  aniglangan
korrelyatsiyalar yugori darajada ekani
e'tiborga molik, masalan, tadqgig gilingan

namunalar bo'yicha fizik loy va quruq
goldig o'rtasidagi bog'liglik 0,79 foizni
tashkil etadi.

Matritsa shuningdek turli  sho'r-
lanish  ko'rsatkichlarining  bir-biri  bilan

bog'ligligini ham ko'rsatadi. Qurug goldiq
bilan umumiy tuzlar o'rtasida r = 0,64
bo'lib, bu o'rtacha musbat bog'liglikdan
dalolat beradi. Demak, tuprogda erigan
holdagi tuzlar miqgdori (goldig') yuqgori
bo'lsa, odatda umumiy tuzlar vyig'indisi
ham vyuqgori bo'ladi. Zaharli tuzlarning
umumiy  tuzlar  bilan  korrelyatsiyasi
nisbatan pastrog (r = 0,49), ya'ni umumiy
tuzlar ulushi ortishi zaharli tuzlar ulushiga

=
()

o
®

o
o
Ko‘rsatkichlar foi1z (%) hisobida

]
o
B

Zaharli
tuzlar

2-rasm. Fizik loy miqdori va sho‘rlanish ko‘rsatkichlari o‘rtasidagi korrelyatsiya matritsasi

to'g'ridan-to'g'ri shunchalik ta'sir
ko'rsatmaydi. Buni tuprogdagi umumiy
tuzlar tarkibida barcha turdagi tuzlar-

ning (shu jumladan o'simlik uchun kam
zararli kalsiy va magniy tuzlari ham) hissasi
borligi, zaharli tuzlarni esa asosan xlorid-
sulfat-natriy  tipidagi tuzlardan iborat
ekani bilan izohlash mumkin. Shu sababli,
ba'zi hollarda umumiy tuzlar migdori
yuqgori bo'lsa-da, uning katta gismi zaharli
bo'lmagan tuzlardan iborat bo'lishi ham
mumkin — bu holda umumiy tuzlar yuqgori,
ammo zaharli tuzlar migdori mo'tadil
goladi. Biz ko'rib chiggan profillarda ham
shu holat kuzatilgan: masalan, ayrim
namunalarda umumiy tuzlar 1,0% dan
yuqgori bo'lsa-da, ularning yarmidan kami
(0,4-0,5%) zaharli tuzlardir. Shuningdek,
qurug goldiqg bilan zaharli tuzlar o‘rtasidagi
korrelyatsiya ham o'rtacha (r = 0,52).
Ushbu holatlar sho'rlangan tuproglarda
tuz tarkibi turlicha bo'lishi mumkinligini
va sho'rlanishni baholashda bir nechta
indikatorlar kerakligini ko'rsatadi.

Olingan natijalar shuni ko'rsatadiki,
tekshirilgan namunalarda fizik loy foizi
tuprogning sho'rlanish darajasini  belgi-
lovehi muhim omildir. Albatta, korrelyatsiya
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sabab-ogibatni to'g‘ridan-to'g'ri  isbotla-
maydi fizik loy va tuzning ko'p bo'lishiga
uchinchi  bir omil (masalan, yer osti
suvlarining  minerallashganlik  darajasi-
ning yuqgoriligi yoki geokimyoviy sharoit)

birgalikda ta'sir etgan bo'lishi ham
mumkin.  Lekin  tuproqg fizik-kimyosi
nugtai nazaridan bunda anig tafovutli
mexanizmlar mavjud: fizik loy miqgdori
yuqgori  bo‘lgan  tuproglar past suv
o'tkazuvchanlikka ega bo'lib, ortigcha

suv filtratsiyalanib (sizib) ketmay, yuzaga
yvaqgin turib goladi va bug'lanish hisobiga
tuzlar ustki gatlamda to'planadi. Bunday
tuproglarda sug'orish yoki yomg'ir suv-
lari ham pastki gatlamlarga kam o'tib,
asosan yuza gatlamlarda saglanib goladi.
Natijada tuzlar chuqgur yuvilib ketmay,
tuprog profilining ustki va o'rta gism-
larida to'planaveradi. Aksincha, qgumli
va yengil mexanik tarkibli tuproglarda
suv chuqgurrog singib, tuzlarni ma'lum
darajada yuvib pastki gatlamlarga olib
ketadi; bu hol 0'z navbatida sho'rlanish
darajasini pasaytiradi. Bizning misolimiz-
da 0-30 sm yuza gatlamlarda fizik loy
ulushi 20-30% atrofida bo'lgan namuna-

larda sho'rlanish ko‘rsatkichlari nisbatan
past bo'lsa (masalan, kesma N8, 0-30
sm.da fizik loy 276%, umumiy tuzlar
0,60%), xuddi shu kesma profilining fizik
loy migdori ancha chugur gatlamida
(140-175 sm.da fizik loy 54,2%, umumiy
tuzlar 0,695%) tuz miqgdorining
oshganini ko'rishimiz mumkin. Bu misol
ham fizik loy migdori va sho'rlanish
o'rtasidagi bog'liglikni  umumiy holda
tasdiglaydi.
Xulosa

Statistik tahlillar, jumladan,
korrelyatsiya tahlili, tuprogning mexanik
tarkibi sho'rlanish  jarayoniga ta'sir
giluvchi asosiy omillaridan biri  ekanini
ishonchli tarzda ko'rsatdi. Fizik loy—qurug
goldig, fizik loy—umumiy tuzlar va fizik
loy—zaharli  tuzlar  o'rtasida musbat
bog'liglik  mavjudligi aniglandi. Tahlil
natijalariga ko'ra, fizik loy migdori qurug
goldig bilan r 0,79; umumiy tuzlar
bilan r = 0,73; zaharli tuzlar bilan r = 0,67
koeffitsiyentlarda bod'liglikka ega ekan-
ligi gayd etildi. Bu qgiymatlar 0,67-0,79
oraligiida bo'lib, statistik jihatdan kuchli
musbat bog'liglikdan dalolat beradi.
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Tuprogshunoslik va agrokimyoviy tadgiqotlar instituti

Annotatsiya. Ushbu magolada tuprogni organik moddaga boyitishga asoslangan g'o'za-
kuzgi bug'doy ekinlari yetishtirish borasida takroriy va oralig ekinlar yetishtirish agrotexnolo-
giyasi go'llanilib organik dehgonchilik yuritiiganda oralig ekin hamda g'oza va kuzgi bug‘doy
ekinlari vegetatsiyasini asosiy bosgichlarida tuprogda gumus va oziga moddalarini o’zgarishiga
hamda ekinlar hosildorligiga doir ma'lumotlar keltirilgan. Sug‘oriladigan dehgonchilikda
yetishtiriladigan asosiy ekinlarni ular vegetatsiyasi davomida oziga moddalariga bo'lgan talabini
hisobga olingani holda go'llaniladigan organik o'g‘itlar turi va me'yori aniglanib, uning igtisodiy
samaradorligi asoslangan, ekologik sof tuprog sharoiti hosil gilish orgali biomahsulot olish
agrotexnologiyasi ishlab chigilgan. Qishlog xo'jaligi ekinlarini yetishtirishda an'anaviy usulga
nisbatan tavsiya etilayotgan argotexnologiyani go'llash orgali bunda organik o'g'‘itlar sifatida —
10 t/ga biogumus va BMG hamda 40 t/ga go'ng go'llash natijasida, paxtada rentabellik darajasi
mos ravishda 5,6%; 3,6% va 26,3% hamda kuzgi bug‘doyda 10,6 %; 27,4% va 10,9% yuqgori bo‘lganligi
hisobiga ushbu agrotexnologiyani igtisodiy samaradorligi oshganligi aniglangan.

Kalit so‘zlar: g'o'za, kuzgi bug'doy, tritikale ekini, organik o'g‘itlar-biogumus, biogaz olish
texnologiyasi chigindisi (BMG), mikrobiologik shtammli organik o'g'it, chirigan go'ng, gumus, oziga
moddalar.

AHHOTauus. B cTaTbe npuBedeHbl cBefeHWsa 00 M3MeHeHMM COoOepPyKaHWa rymyca W
MUTATENbHbIX BELLECTB B MOYBE TMPUMEHEHMEM arpoTEXHOMOTMM BbIPALLMBAHMA PACTEHUN
XNOMYATHMK-03MMaa  MWeHWLA C MoCeEBaMM TMOBTOPHbLIX W MPOMEXYTOUHbBIX KYyBTYP MpKU
BEAEHWW OpraHMYecKoro 3emnenenus, OCHOBaHHOW Ha oboralleHuy Mo4YBbl OpPraHMYecKM
BelwlectBoM. OnpegeneHbl BWAbI WM HOPMbl BHECEHUA OpPraHWYecKMx yaobpeHuy C y4eTom
NOTPEOHOCTM B MWTATeNbHbBIX BELW|ECTBAX OCHOBHbIX  CEIbCKOXO3AMCTBEHHbIX  KyMbTYP,
BblpallMBaeMbIX B OPOLLUAEMOM 3eMnedenmm M OOOCHOBaHa WX 3KOHOMMYecKas 3hOeKTMB-
HOCTb. Co3gaHMe 3KOMOTMYECKM YUCTbIX MOUYBEHHbLIX YCMIOBUM MPU MPUMEHEHUM TOMbKO
OpraHMYecKnx YyaobpeHuU pa3paboTaHa arpoTexHonorua Ang nomaydeHusa 6ronpoayKumm
PacTeHMEBOACTBA. [1pW  BbIPAWMBAHUM  CENbCKOTOXO3AMCTBEHHbIX  KYALTYP MO OaHHOM
arpoTEXHOMNOMMKM MO  CPaBHEHMIO C  TPAAMUMOHHBIM  CMOCOOOM  BO3E€/blBaHWA  CEMbCKO-
XO36AMCTBEHHbIX KyNbTYp, B pe3yfbraTe BHeCceHUs B KauyecTBe opraHuyeckmx yaoobpeHun 10 1/
ra 6uorymyca m BMI 1 40 T/ra HaBo3a ypOBEHb PEHTabeNbHOCTU MO XOMYaTHMKY 6bin Bbille
COOTBETCTBEHHO Ha 5,6, 3,6 1 26,3%, a Mo 03UMOM MileHuue — Ha 10,6; 27,4 1 10,9%, UTo yKa3biBaeT
Ha MOBbILLUEHWM SKOHOMMYECKOM 3PPEKTHOCTM AaHHOWM arpoTEXHONOM M.
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KnroyeBble C/10BA: KyNbTypa-xA1oMn4aTHUK, O03MMaga MeHunUa, TouTuKane, opraHudeckume
yaobpeHua- 6uorymyc, BMI-oTxof TeXHONorvuy nonydeHmsa 6urorasa, opriHmyeckoe ynobpeHve
MUKPOBKVONOMMYECKMM LUTAaMMOM, MepernpeBLUni HaBo3, N'YMyC, NTaTe/bHble BeLLecTBa.

Annotation. The article provides information on changes in the content of humus and
nutrients in the soil using agricultural technology for growing cotton-winter wheat plants
with repeated and intermediate crops in organic farming based on enriching the soil with
organic matter. The types and rates of application of organic fertilizers are determined taking
into account the nutrient requirements of the main agricultural crops grown in irrigated
agriculture, and their economic efficiency is substantiated. By creating ecologically clean
soil conditions using only organic fertilizers, an agricultural technology for obtaining bio-
products from plant growing has been developed. When growing agricultural crops using this
agricultural technology, compared to the traditional method of cultivating agricultural crops,
as a result of adding 10 t/ha of vermicompost and BMG and 40 t/ha of manure as organic
fertilizers, the profitability level for cotton was higher by 5.6; 3.6 and 26.3%, respectively, and for
winter wheat - by 10.6; 27.4 and 10.9%, which indicates an increase in the economic efficiency of

this agricultural technology.

Key words: crop - cotton, winter wheat, triticale, organic fertilizers - vermicompost, BMG
- waste from biogas production technology, organic fertilizer with microbiological strain, rotted

manure, humus, nutrients.

Kirish. Tuprogda organik modda
miqdorini 01 % oshirish tuprog hajmiy
massasini  taxminan 0,01 g/m® ga
kamaytiradi, tuprog gigraskopikligi uning
massasiga nisbatan 0,08-0,12 % ga, nam
sigimi 05-0,8 % ga ortadi. Tuprogda
organik uglerodni 1 % ga oshirish haydov
gatlamidan qgo‘shimcha ravishda namni
ushlab golishiga olib keladi. Ushbu
namlikning 30 mm o'simliklar uchun
yarogli hisoblanadi [1].

Hosil bilan daladan organik
moddalarning katta gismi olib chigib
ketiladi. Tuprogda yetarlicha organik
moddani kelib tushmasligi tuprog hosil
bo'lish jarayonlarini buzilishiga olib keladi.
Tuprogga organik moddani qgo'llash tup-
rog unumdorligini yaxshilashda muhim
omil sanaladi, ya'ni u tuprogdagi organik
modda zahirasini to'ldirishga samarali
ta'sir ko'rsatadi [2].

S.N.Imashova organik dehgonchilik-
ni yuritishda almashlab ekish, ekinlarni
aralashtirib ekish, kompostlash va mul-
chalash, organik o'g‘itlarni go'llashni eng

samarali uslublar sifatida sanab o'tadi.
Ushbu metodlar eroziya jarayonlarini
oldini  olishi, tuproglarni  zichlashishi,

kasallik va zararkunandalarni kamayishi
hamda tuprog strukturasi va unumdor-
ligini yaxshilashi bilan ahamiyatli deb
ta'kidlaydi [3].

Yugoridagilarni e'tiborga olgan holda

biz tomondan loyiha doirasida- respublika
dehgonchilik amaliyotida tuprog unum-
dorligini saglash, oshirib borish, undan
to'g'ri va samarali foydalanish, uning
sarflangan gismini gaytarish va to'ldirish,
sintetik o'd‘itlar, pestitsid va gerbitsidlar
go'llamasdan tuprogni organik modda-
ga boyitish orqgali ekologik sof tuproqg
sharoiti hosil gilishga hamda toza mahsu-
lot olishga asoslangan organik (biologik)
dehgonchilikni yuritish va keng qgo'llash
kabi masala o'z yechimini topishiga doir
tadgigotlar amalga oshirildi.
Tadqiqot ob’ekti va
Tadgigotlar Toshkent vohasi gidromorf
rejimidagi  shakllangan  sug‘oriladigan
o'tlogi allyuvial tuproglarida olib borildi.

uslublari.

Dala tajribaviy tadgigotlar  Toshkent
viloyati Quyi Chirchig tumani Guliston
massivi  “TCT AGRO CLUSTER" MCHJ

xududi dala maydonida 2 vyil davomida
o'tkazildi. Tajriba g'‘o'za - kuzgi bug'doy
yetishtirish borasida takroriy ekin — mosh
va oralig ekin — tritikale ekinlari yetishti-
rilib, fagat organik va bioorganik o'd'itlar
go'llanilib tadgigot ishlari olib borildi.
Tadgigotlarni bajarishda tuproqg
morfologik, dala -tajribaviy, kimyoviy -
analitik usullardan foydalanildi [4]. Dala
— tadgigot ishlari umumagabul qilingan
uslublar jumladan: tuprogda umumiy
gumus miqdori IV.Tyurin usulida,
gumusni tuproq profilida tagsimlanishi
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ko'rsatkichlari  M.MToshqgo'ziev  uslubiy
ko'rsatmasi asosida [5], “MeTtoanbl
ArpPOXMMUYECKMX  aHaNM30B  MOYBbI U

~

pacteHnn” [7] va “MeToabl arpoxXmMMmnyecKimx
aHanmzoB nodB" [8] uslublari asosida
bajarildi.

Tajribalar quyidagi variantlar bo'yicha
amalga oshirildi:

1. O'g'itsiz nazorat

2.10 t/ga Biogumus

3. 10 t/ga BMG (biogaz
texnologiyasi chigindisi, organik o'g'it)

4. 2 t/ga Mikrobiologik shtamli o'g'it,
bakterial ishlov berilgan

5. 40 t/ga Go'ng (chirigan)

olish

6. N,o, P, Ko — Nazorat, (tavsiyalar
asosida)

Olingan natijalar va ularni
muhokamasi. Dala tajriba tadqgiqotlari
o'tkazish muddati kuz fasliga to'g'ri
kelganligi sababli birinchi galda oralig
ekin - sideratsiya uchun tritikale ekini
bo'yicha amalga oshirildi.

Tritikale  ekinini  ekishdan oldin
variantlar kesimidan dastlabki tuprog
namunalari 0-30 va 30-50 sm Ili gat-

lamlaridan 2 gaytarishda olindi. Olingan
tuprog namunalarida ulardagi o'simliklar
oson o'zlashtira oladigan oziga moddalarini
aniglashga doir agrokimyoviy tahlil ishlari
bajarildi.

Olingan natijalarga ko'ra, dastlabki
holatda o'g'itlar go'llanilmagan
l-nazorat o'd'itsiz  variantida tuprogni
0-30 sm va 30-50 sm |i gatlamlarida
mineral azoti migdori 392 va 28,66 mg/
kg, harakatchan fosfor migdori 23,0 mg/
kg val7Z0 mg/kg hamda almashinuvchan
kaliy migdori 1810 mg/kg va 186,0 mg/
kg bolgan. Mineral odgitlar (N, R,
Koo kg/ga) go'llaniladigan nazorat
6-variantda ushbu elementlarning o'rta-
cha migdori mineral azot bo'yicha 331 va
3345 mg/kg, fosfor bo'yicha migdori 259
va 170 mg/kg, almashinuvchan kaliy
bo'yicha 1879 va 171,32 mg/kg bo'lgan.

Tajribani 10 t/ga hisobida biogumus
va BMG go'llaniladigan 2 va 3 variantlarda
ushbu gatlamlarida mineral azot migdori

mMos ravishda 14,63-11,42 mg/kg va 2793-
2188 mg/kg, harakatchan fosfor - 24,0-
150 mg/kg va 32,0-180 mg/kg hamda
almashinuvchan kaliy - 2280-166,5 mg/
kg va 220,5-176,0 mg/kg ni tashkil etadi.
2 t/ga hisobida Mikrobiologik shtamli
organik o'g'it va 40 t/ga hisobida go'ng
go'llaniladigan 4 va 5 variantlarining
ushbu gatlamlarida mineral azot miqgdori
mMos ravishda 42,98-25,42 mg/kg va 40,26-
28,22 mg/kg, harakatchan fosfor migdori
24.0-17, mg/kg va 250-16 mg/kg hamda
almashinuvchan kaliy migdori 214,5-126,0
mag/kg va 2290-1560 mg/kg bo'lgani
aniglandi. Ushbu barcha variantlarning
0-30 sm gatlamlardagi migdor ko'rsatgilari
bo'yicha o'rtacha va 30-50 sm gatlamlari
kam va juda kam ta’'minlangan tuproglar
hisoblanadi.

Tritikale ekinida olib borilgan tad-
gigotlarda vegetatsiyasini asosiy tuplash
fazasida  tajriba  variantlari bo'yicha
ikkita qgaytarishlardan olingan tuproq
namunalarini 0-30 sm va 30-50 sm i
gatlamlarida harakatchan - o'simliklar
oson o'zlashtira oladigan oziga element-
lari migdori dinamikasi aniglandi.

Olingan natijalarga ko'ra, tuprogni
0-30 sm va 30-50 sm li gatlamlarida nazorat
l-variantida o'simliklar oson o'zlashtira
oladigan mineral azot (NH,+NO,) migdori
mMos ravishda o'rtacha 38,13 mg/kg va 32,5
ma/kg; mineral o'ditlar (N, R, K, ka/
ga) go'llanilgan nazorat 6-variantda ushbu
elementlar migdori o'rtacha 39,9 va 297
mag/kg, 2-4 variantlarda bu ko'rsatgichlar
mos ravishda 294 va 260 mg/kg; 299
va 22,0 mg/kg; 36,8 va 321 mg/kg bo'lib,
eng yuqgori ko'rsatgich 5-variant 40 t/ga
hisobida chirigan go‘nglida aniglandi -
478 va 310 mg/kg bo'lgan. Bunda
mineral  o'diti  nazorat  6-variantiga
nisbatan 5-variantda tuprogni 0-50 sm i
gatlamida mineral azot migdori 78,8 mg/
kg bo'lib, bu ko'rsatgich mineral o'd'itlar
go'llanilgan  variantida 69,7 mag/kg ni
tashkil etadi va organik o'g'it — go'ng
go'llanilgan variantida 91 mg/kg yugori
bo'lgan (1-jadval).
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1-jadval

Tajriba dalasi tuproglarida tritikaleni tuplash (25.02.2022) va naychalash (03.04.2022)
fazalarida olingan namunalarida harakatchan oziqa moddalarini o‘rtacha miqdori, mg/kg

Variant Chuqurligi, NH, +NO, PO, K,0
sm 25.02.22 | 03.04.23 | 25.02.22 | 03.04.23 | 25.02.22 | 03.04.23
0-30 38,13 43,32 26,0 39,0 226,0 248.0
V-1 30-50 32,48 34,16 20,0 23,0 205,5 139,0
0-50 70,6 77,5 46,0 62,0 431,5 386,5
0-30 29,33 41,38 26,0 40,0 296.5 157,5
V-2 30-50 26,04 30,80 19,0 27,0 230,0 147,5
0-50 55,4 72, 45,00 67,00 526,50 305,0
0-30 29,83 4322 25,0 35,0 223.0 151,0
V-3 30-50 21,98 25,54 24,0 21,0 191,0 111,5
0-50 51,80 68,76 49,00 56,00 414,00 262,5
0-30 36,75 48,12 31,0 35,0 303,5 169,5
V-4 30-50 32,04 29,89 19,0 24,0 231,5 138,0
0-50 68,79 78,01 50,00 59,00 535,00 307,5
0-30 47,77 54,20 29,0 43,0 347,0 257.5
V-5 30-50 31,00 36,20 20,0 30,0 277,0 156,0
0-50 78,77 90,40 49.00 73,00 624,00 413,5
0-30 39,80 35,44 23,0 24,0 228.0 108,0
V-6 30-50 29,70 28,10 14,0 18,0 205,5 86,5
0-50 69,50 63,54 37,00 42.00 433,50 194,5

Harakatchan fosfor migdori nazorat-1
va nazorat-6 variantlarida tuprogni 0-30
va 30-50 sm li gatlamlarida mos ravishda
26,0 va 20,0 mg/kg hamda 23,0 va 14,0
mg/kg bo'lib, haydalma gatlami ta'min-
langanligi bo'yicha kam migdoriga to'g'ri
keladi. Tajribani boshga variantlarida ham
bu ko'rsatgichlar yagin ekanligi aniglandi
va buning sababi oralig ekin - tritikale
bilan goplanganligi barcha variantlarda
fosfor bo'yicha bir xil fon hosil gilinganligi
bilan izohlash  mumkin.  Chunki bu
muddatda 2-4 variantlarga organik
ogiitlar (biogumus, BMG, mikrobiologik
shtamli organik o'g‘itlar) go'llanilmagan.

Almashinuvchi kaliy migdori nazorat-1
va nazorat-6 variantlarida tuprogni 0-30
va 30-50 sm li gatlamlarida mos ravishda
2260 va 206,0 mg/kg hamda 2280 va
2060 mg/kg bo'lib, haydalma gatlami
ta'minlanganligi bo'yicha o'rtacha (201-

300 mg/kg) migdorga to'g'ri keladi.
Tajribani 40 t/ga hisobida chirigan
go'ng go'llanilgan 5-varianti tuproglarida
ushbu gatlamlarida kaliyni migdori eng
yugori — 3470 mag/kg va 2770 mg/kg
bo'lib, haydalma gatlami ta’'minlangan-
ligi bo'yicha yugori migdoriga to'g'ri
keladi va nazorat-1 hamda nazorat-6
variantlaridan katta farglanadi. Tajribani
2-4 variantlarida tuprogni ushbu gatlam-
larida  almashinuvchan  kaliy miqgdori
mos ravishda 297,0 va 230,0 mg/kg; 273,0
mg/kg va 2410 mg/kg hamda 304,0
mg/kg va 2320 mag/kg bo'lib, haydalma
gatlami bo'yicha o'rtacha (201-300 mg/
kg) va yugori (301-400 mg/kg) migdoriga

to'g'ri keladi va nazorat variantlaridan
sezilarli farglanadi.
Tritikale  ekinida olib  borilgan

tadgigotlarda vegetatsiyasini asosiy nay-
chalash fazasida olingan ma'lumotlariga

74



AGROKIMYO

ko'ra, tuprogni 0-30 sm va 30-50 sm i
gatlamlarida nazorat Tl-variantida o'sim-
liklar oson o'zlashtira oladigan mineral
azot (NH,+NO,) migdori mos ravishda
ortacha 4332 mg/kg va 3416 mag/kg,
fagat mineral o'giitlar (N, R, K, kg/ga)
go'llanilgan nazorat 6- variantida ushbu
elementlar migdori o'rtacha 35,44 va 28,10
mg/kg tashkil etgan. Tuprogni 0-50 sm
li gatlamida ushbu nazorat variantlarida
mineral azot migdori mos ravishda
ortacha 7747 mg/kg va 6354 mg/
kg ni tashkil etdi. Tuprogni haydalma
gatlami bo'yicha mineral azot miqgdori
ortacha 4332 mg/kg va 3544 mag/kg
bo'lib, ta'minlanganligi bo'yicha o‘rtacha
ko'rsatgichga (31-45 mg/kg) to'g'ri keladi.

Tajribani 2 va 3 variantlarida
ushbu gatlamlar bo'yicha mineral azot
migdori mos ravishda o'rtacha 41,38 va
3416 mg/kg hamda 4322 va 2554
mg/kg ni  tashkil etadi va nazorat
variantdan 115 lbaravar yuqgori bo'lgan.
4-5 variantlarda 135-153 baravar yuqgori,
haydalma  qgatlami  bo'yicha ushbu
variantlar tuproglari ham mineral azot
miqgdoriga ko'ra ortacha ta'minlangan
hisoblanadi. Yugori ko'rsatgichlar tajribani
4 va 5-variantlariga to'g'ri keladi. Ushbu
variantlarda mineral azot miqgdori
gatlamlar bo'yicha mos ravishda 4812
va 30,00 mg/kg hamda 5420 va 36,20
mg/kg ni tashkil etadi. haydalma gatlami
bo'yicha mineral azot migdoriga ko'ra,
yugori  (46-60 mg/kg) ta'minlangan
hisoblanadi.

Ushbu variantlarda tuprogni 0-50
sm |i gatlamlarida mineral azot miqgdori
7820 mg/kg va 9040 mg/kg bo'lib,
nazorat-6 mineral o'g'itlar go'llaniladigan
variantlardan mos ravishda o‘rtacha 14,47
mg/kg va 26,86 mg/kg yugori bo'lgan.

Harakatchan fosfor migdori nazorat-1
va nazorat-6  variantlarida  tuprogni
0-30 va 30-50 sm li gatlamlarida mos
ravishda 39,0 va 23,0 mg/kg hamda 24,0
va 180 mg/kg bo'lib, haydalma gatlam-
lari bo'yicha kam (16-30 mg/kg) va o'rtacha
(31-45 mg/kg) migdoriga to'g'ri keladi.
Ushbu variantlarda tuprogni 0-50 sm i

gatlamida uning migdori mos ravishda
ortacha 62,0 mg/kg va 420 mg/kg
bo'lgan. Tajribani 2-5  variantlarida
fosforning migdori nazorat-6 variantga
nisbatan 145-18 baravar ko'p, ushbu
ko'rsatgichlar mos ravishda o'rtacha
40,0 mg/kg va 270 mg/kg; 350 mg/kg
va 210 mg/kg; 35,0 mg/kg va 24,0 mg/kg
hamda 43,0 mg/kg va 30,0 mg/kg bo'lib,
haydalma gatlamlari bo'yicha o'rtacha
(31-45 mg/kg) ta'minlangan bo'lib, mineral
o'g'it go'llaniladigan kam (16-30 mg/
kg) ta'minlangan nazorat-6 variantidan
11,0-19,0 mg/kg yuqgori bo'lgan. Ushbu
variantlarni tuprogni 0-50 sm |i gatlamida
ushbu  ko'rsatgichlar  mos  ravishda
670 mg/kg; 56,0 mg/kg; 59,0 mg/kg va
730 mg/kg bo'lib, nazorat 6-variantidan
14,0 — 31,0 mg/kg yuqgori bo'lgan.

Almashinuvchi kaliy migdori nazorat-1
va nazorat-6  variantlarida  tuprogni
0-30 va 30-50 sm |li gatlamlarida mos
ravishda 1720 mg/kg va 1390 mg/
kg hamda 178,0 va 1270 mag/kg bo'lib,
haydalma  gatlamlari  bo'yicha  kam
(101-200 mg/kg) ko'rsatgichiga to'g'ri
keladi. Ushbu variantlarda tuprogni 0-50
sm |i gatlamida uning migdori 3110
mg/kg va 3050 mg/kg bo‘lgan.

Tajribani 2-5 variantlarida almashi-
nuvchan kaliy miqgdori 115-1,44 baravar
ko'p bollib, ushbu gatlamlarda mos
ravishda o'rtacha 2120 mg/kg va 148,0
ma/kg; 2060 mg/kg va 136,5 mg/kg;
2030 mg/kg va 1380 mg/kg hamda
2575 mag/kg va 1560 mg/kg bo'lib,
haydalma gatlamlari bo'yicha o'rtacha
(201-300 mg/kg) ta'minlangan hisoblanadi.
Nazorat-6 variantidan 250-80,0 mg/kg
yugori bo'lgan. Tritikale ekilgan variant-
larda tuprogni 0-50 sm |i gatlamida
ushbu ko'rsatgichlar mos ravishda 360,0
mga/kg; 3425 mg/kg; 341,0 mg/kg hamda
4135 mg/kg bo'lib, nazorat-6 variantidan
36,0-109,0 mg/kg yuqgori bo'lgan.

Sideratsiya sifatida ekilgan tritikaleni
tuprogdagi harakatchan oziga moddalari

miqgdoriga yugori darajada ta'siri uning
naychalash fazasida kuzatiladi. Mineral
azot migdori mineral od'itli  nazorat
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variantida tuprogni 0-30 sm va 30-50
sm gatlamlarida 3544 va 2810 mag/kg

bo'lib, tajribani 2 va 3 variantlarida
nazoratga nisbatan 115 baravar, 4 va
5 wvariantlarda 135-153 baravar yuqori
ekanligi aniglandi. Harakatchan fosfor
migdori  mineral o'gitlar  go'llanilgan
nazorat variantida ushbu gatlamlarda

240 va 18,0 mag/kg bo'lib, tajribani 2-5
variantlarida 1,45-18 baravar ko'p bo'lgan.
Almashinuvchi  kaliy migdori nazorat
variantida gatlamlar bo'yicha 178 va 127
mg/kg bo'lib, 2-5 variantlarida 115 — 1,44
baravar ko'p bo‘lganligi aniglandi.

Yugoridagi ma'lumotlarga ko'ra,
tritikale ekinini  tuprogni harakatchan
oziga moddalari bilan ta'minlanganligi

uning tuplash fazasida organik o'g‘itlar
go'llanilgan variantlarida mineral o‘g'itlar
go'llanilgan nazoratga nisbatan mineral
azot va almashinuvchi kaliy migdori
bo'yicha yaqin bo‘lgan. Tritikaleni siderat-
siya uchun go'llashga yaqgin, naychalash

bosgichida organik o'gitlar
barcha variantlarda ushbu oziga ele-
mentlari  migdori nazorat variantidan
mineral azot bo'yicha 115-1,53 baravar,
fosfor bo'yicha 145-18 va kaliy bo'yicha
115-1,44 baravar yuqgori bo‘lgan.

Ushbu tajriba tadgigotlarini  olib
borishda rejaga muvofiqg nazorat-1 va 6
variantlarga tritikale ekilmagan. Organik
o'gitlar go'llaniladigan 2-5 variantlariga
oralig ekini — tritikale ekini ekilib, ekining
vegatatsiya davrida tegishli fenologik
kuzatuv va biometrik o'lchov ishlari bilan
birgalikda oralig ekinni sideratsiya uchun
naychalash fazasiga to'la o'tgandan so‘ng,
shudgor gilishidan awval 1 m? maydonda
o'simlikni yer ustki va yer ostki massasining
yashil va quruqg vazni og'irligi aniglandi.

Olingan natijalarga ko‘ra, T m? da
o'simliklar tupi 106,0-196,0 donagacha,
o'rtacha 152,0 donani, o'simliklar bo'yi 43,9-
470 sm, o'‘rtacha 451 sm ni tashkil etdi
(2-jadval).

go'llanilgan

2-jadval

Tritikale ekining naychalash fazasida biometrik o‘lchovlar va hosildorliklarini, 1 m?
maydondagi o‘rtacha bir o‘simlik ko‘rsatgichlari, (03.04.2022 y).

O*simlik . O‘simlik tup | O‘simlik Yashil massa Quruq massa Quruq massant
r}amunalarl soni, dona bo‘yi, sm miqdori, s/ga* miqdori, s/ga yer ost 1/ye.r ustt
olingan joy Ne ’ ’ ’ ’ nisbati
47.9 14.1
1 196,0 44,4 74.6 272 1,9
23.6 12.4
2 106,0 43,9 483 202 1,6
37.2 13.7
3 154,0 47,0 68.4 263 1,9
. 36.2 13.4
O‘rtacha 152,0 45,1 63.8 246 1,8

*|zoh: suratida yer ustki massasi, mahrajida yer ostki ildizlar massasi

Ushbu maydoncha hisobida
o'simliklar yashil massa migdori yer ustki
gismida 23,6-479 s/ga, yer ostki gismida
483-74,6 s/ga, o'rtacha 36,2-63,8 s/ga ni,
shu o'simliklar qurug massa migdori
12,4-141 s/ga, 20,2-272 s/ga, o'rtacha 134-
24,6 s/ga ni tashkil etdi.

Tajriba  tadqgigotliari  navbatdagi
asosly — g'oza ekinida davom ettirildi.
Gozada olib borilgan tajriba variant-
larida turli  xildagi organik o'g'tlarni

go'llash asosida g'oza vegetatsiyasining
barcha o'suv fazalarida tuprogda asosiy
oziga elementlar miqgdori dinamikasi
hamda o'simliklarni hosiliga doir natijalar
olindl.

Bunda o'simlik uchun zarur bo'lgan
mineral azotni harakatchan shaklli tup-
rogni 0-50 sm dagi miqgdori diagramma
ma’lumotlariga ko'ra, g‘o'zani har bir o'suv
fazasida turlicha migdorda o'zgarishi
kuzatildi.
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ravishda (88,92-118,67 mg/kg) va (845-
133,7 mg/kg) boshga fazalariga nisbatan
yugori darajada oshib borgan (1-rasm).

G'o'zani  3-4 chinbarg chigarish
va gullash fazasida tuprogni 0-50 sm
li gatlamida mineral azot migdori mos
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1-rasm. Tajriba variantlar kesimida g‘o‘zani vegetatsiya fazalarida
tuproqgni 0-50 sm qatlamida harakatchan mineral azot migdorini o‘zgarishi, mg/kg

Bunga sabab shu fazalarda nisbatan
mineral azotni kamrog darajada o'simlik
o'zlashtirgan deb hisoblash mumkin.
Qolgan g‘o'zani unib chigish, shonalash,
hosil to'plash ko'saklash fazalarida nisba-
tan bir-biriga yagin migdorlarda bo'lib,
azotga bo'lgan oziglanish talabi oshgan.

C'ozani ko'saklash fazasida tuprogni
0-50 sm gatlamida mineral azot miqgdori
nazorat-1 (5515 mg/kg) va nazorat-6
(48,45 mag/kg) variantlariga nisbatan turli
xil me'yorlarda va turli organik o'g'itlar
go'llanilgan 2-5-variantlarida (63,95; 73,35,
6735 7755), uning miqgdori 12-14 va
1,3-1,6 barobar yuqgoriligi aniglandi.

Umuman olganda, tahlillardan
ko'rinadiki, g'ozani har bir fazasida
mineral azot miqgdori turlicha o'zgarib
bordi, ayni ko'saklash vaqgtida o'tgan
fazalariga nisbatan  kamayib  ketishi
kuzatildi, buni shu davrda hosil to'plashi,
oziga elementlarga extiyoji kuchli bo'l-
ganligi sababli, g'o’zani shu davrida oziga
elementlar bilan keraklicha ta’'minlash
lozimligi, ushbu tajriba asosida kuzatildi.

C'ozani pishish fazasida esa o'sim-
likni o'suv va vegetatsiya davri yetilgani
hisobiga stabil holatga kelgan. Ushbu
tahlillarimizdan ko'rinadiki, organik

o'gitlar go'llanilgan variantlarda nazorat
variantlariga  nisbatan  mineral azot
migdori  yugori  bo'lib, g'ozani  unib
chigish fazasidagi miqgdorlarga nisbatan
vegetatsiyasini  pishish fazasida tuprog
tarkibida mineral azot miqgdori 6,8-20,2
mg/kg gacha yoki 1,1-13 barovar ko'paygani
kuzatildi. Buni albatta organik o'gitlar
go'llash samarasi bilan izohlash mumkin.
Ushbu tahliliy ishlari g'o’zani vegetat-
siya fazalaridagi o'zgarishini tuprogdagi

harakatchan  fosfor miqgdorida ham
bajarildi.
Harakatchan shakldagi fosfor mig-

dori g'‘o'zani rivojlanib borishi unga mos
ravishda vegetatsiya fazalarini o‘zgarishi
bilan uning migdori ham kamayib
borishi kuzatildi. Olingan tahliliy natijalari
ko'ra, nazorat-1 variantida 32,0 mg/kg va
nazorat-6 mineral o'g'itlar go'llanilgan
variantida 450 mg/kg bo'lgani holda,
yuqgori ko'rsatgichlar 10 t/ga biogumus
(64,0 mg/kg) va 10 t/ga BMG go'llanilgan

(68,0 mg/kg) variantlarida uni migdori
ko'saklash  fazasida boshga  organik
ogiitli  variantlardan biroz yugori va

nazorat 1 va 6 variantlaridan 15-21 va
11-15 borabar yuqgori ekanligi aniglandi
(2-rasm).
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2-rasm. Tajriba variantlar kesimida g‘o‘zani vegetatsiya fazalarida
tuprogni 0-50 sm gatlamida harakatchan fosfor migdorini o‘zgarishi, mg/kg

Shu bilan birgalikda tadgigotlarda

g'‘o'za ekinining rivojlanish  fazalarida
ma'lum vaqtlar orasidagi organik mod-
dani o'zgarishi va to'planishiga doir
tahliliy natijalari ham olindi. Unga ko'ra,
g'o'za vegetatsiyasini dastlabki fazasida
(03.04.2022) variantlar kesimi bo'yicha
tuprog namunalarida gumus migdori

tuprogni 0-30 va 30-50 sm gatlamida
o'rtacha o'g'itsiz nazorat-1 (1,220 va 1,069%)
va mineral o'g‘itlar go'llanilgan nazorat-6
variantlar (1,245 va 1138 %) bo'lib, shunga
mos ravishda gumus zahirasi 0-50 sm
gatlamda 7534 t/ga va 7812 t/ga tashkil
qildi.
Organik 2-5

o'g'itlar qgo'llanilgan

B.000

mywave,

variantlarida gumus migdori yugoridagi
gatlamlar bo'yicha (1,273 va 1,084%; 1,320
va 1021%: 1388 va 1202%; 1,501 va 1330%),
unga mos ravishda gumus zahirasi
0-50 sm gatlamda 77,82 t/ga; 7799 t/ga;
85,36 t/ga; 93,10 t/ga tashkil gilgan.

G'o'za vegetatsiyasini pishish
fazasidagi (21.08.2022) ko‘rasatgichlariga
ko'ra, gumus migdori tuprogni 0-30 va
30-50 sm qgatlamida o'rtacha o'gitsiz

nazorat-1 (1156 va 1078%) va mineral
o'g'itlar go'llanilgan nazorat-6 variant-
larda (1,318 va 1177 %) bo'lib, shunga

mos ravishda gumus zahirasi 0-50 sm
gatlamda 73,09 t/ga va 80,04 t/ga tashkil
qildi (3-rasm).

.11

u JaxEpa

3-rasm. Tajriba variantlaridagi dastlabki tuprog namunalarida gumus miqdori
va zahirasini g‘o‘zani pishish fazasigacha bo‘lgan muddatida o‘zgarshi
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Organik o'd'itlar qgo'llanilgan  2-5
variantlarida gumus miqgdori yugoridagi
gatlamlar bo'yicha (1,320 va 1,086%; 1,467 va
1195%; 1,484 va 1,393%; 1,574 va 1,496%), unga
mos ravishda ushbu variantlarda gumus
zahirasi 0-50 sm gatlamda 83,61 t/ga; 86,32
t/ga; 90,48 t/ga; 102,21 t/ga tashkil gilgan.

Organik o'gitlari go'llashga
asoslangan agrotexonlogiya go'llanilganda
ushbu g'‘o'zani vegatatsiya fazalarida
gumus zahirasini  o'zgarishi aniglandi.

Tahliliy natijalarga ko'ra, g‘o'zani dastlabki
holatidagi gumus zahirasi g‘o'zani pishish
fazasigacha bolgan davrda o'ditsiz
nazorat-1 variantida 2,25 t/ga kamaygan,
mineral o'gitlar go'llanilgan nazorat -6
variantida 1,92 t/ga oshgan. Organik o'g‘itlar
go'llanilgan 2-5 variantlarda 5,80 t/ga; 8,33
t/ga; 512 t/ga va eng zahira migdori 40 t/
ga chirigan go'ngli 5-variantida 9,11 t/ga
oshganligi kuzatildi.

Tadgiqgotlar natijasida g'o'zadan
o'g'itsiz nazorat-1 variantida o'rtacha 18,2
s/ga, fagat mineral o'd‘itlar go'llanilgan
nazorat-6 variantidan 312 s/ga paxta hosili
olindi. Organik o'd‘itlar sifatida 10 t/ga
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hisobida biogumus go'llanilganda 25,2 s/ga
paxta hosili olingan bo'lib, o'g'itsiz nazorat
1-variantga nisbatan 71 s/ga, 10 t/ga BMG
go'llanilganda 22,2 s/ga, qgo‘'shimcha 4,0
s/ga, 2 t/ga mikrobiologik shtamli o'g'it
go'llanilganda21,2s/ga,3,0s/gavaengyuqgori
hosildorlik organik o'g‘itli variantlarda 40 t/
ga go'ngdan 28,9 s/ga, 10,8 s/ga go'shimcha
paxta hosili olindi. Shundan fagat mineral
o'g'it nazorat-6 variantida organik o'g'itli
2-5 variantlariga nisbatan dan 2,3-10,0 s/ga
yugori paxta hosili olindi.

Agrotexnologiya bo'yicha navbatdagi
ekin - kuzgi bug'doyda izlanishlar olib
borildi. Quyida  kuzgi  bug'doyning
vegetatsiyasining o'suv fazalarida asosiy
oziga  elementlaridan  mineral  azot
miqdorini o'zgarib borishi tahlil qilindi.

Olingan natijalarga ko'ra, o'g'itsiz
nazorat-1 variantida kuzgi bug'doyni

maysalash (23.02.2023) fazasidan to pishish
(27.06.2023) fazasigacha bo'lgan muddatda
ularni migdori 413-51.3 mg/kg oralig‘ida
bo'lib, bunda yugori migdor 677 mg/kg
boshoglash fazasida biroz yugori bo'lgan
(4-rasm).

bOMIOKIIAILI
25.05.2023

—-—B-5 -eB-6

ITHIITH I
27.06.2023

B-4

4-rasm. Tajriba variantlar kesimida kuzgi bug‘doy vegetatsiya fazalarida
tuprogni 0-50 sm gatlamida harakatchan mineral azot migdorini o‘zgarishi, mg/kg

Mineral o'g'itlar go'llanilgan nazorat-6

variantida uni miqdori  yuqgoridagi
vegetatsiya davrida 49,8-775 mg/
kg oraligiida tebranib, yuqgori migdor

boshoqglash fazasida oshgan, lekin kuzgi

bug'doyni vegetatsiyasini boshida va
oxirigi fazalarini tagqoslaydigan bo'lsak,
mineral azot migdori -74 mg/kg ga
kamaygan kuzatildi.

Organik o'g'itlar sifatida 10 t/
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ga biogumus qgo'llanilgan 2-variantda
tuprogni 0-50 sm |i gatlamida mineral
azot migdori 46,5-749 mag/kg oralig‘ida,
10 t/ga biogaz olish chigindisi BMG
go'llanilgan 3-variantda 43,0-82,8 mg/kg;
2 t/ga mikrobiologik shtamli o'g'it
go'llanilgan 4-variantda 39,4-78,8 mg/kg;
40 t/ga go'ng solingan 5-variantida 524-
82,0 mg/kg bo'lgan.

Organik o'd'itlar go'llanilgan  2-5
variantlarini barchasida kuzgi bug'doyni
vegetatsiyasi boshi va oxirgi fazalarida

mineral azot migdori 6,4-19]1 mg/kg yoKki
11-1,4 barovarga oshganligi aniglandi.
Kuzgi bug'doyni vegetatsiya fazalari-

da mineral azoti turli migdorlarda
o'zgarishi  kuzatilib, boshga fazalariga
nisbatan boshoqglash fazasida biroz yuqgori
migdorda oshib borgan, to'lig pishish
fazasida unga nisbatan kamaygan.

Tajriba tuproglarida uning organik
moddasini migdori va zahirasini 0-30 va
30-50 sm li gatlamlarida aniglanib, kuzgi
bug'doyni maysalash va oxirgi pishish
fazasidagi migdori va zahiralarini o'zgarishi
tahlil gilindi. Nazorat-1 o'g'itsiz variantida
yuqgoridagi qgatlamlar bo'yicha 0,102 va
0,156 % yoki 4,08 va 4,21 t/ga gumus migdori
yoki  zahirasi kamayganligi  kuzatildi
(3-jadval).

3-jadval

Tajriba dalasi tuproglarida organik o‘g‘itlar qo‘llanilganda kuzgi bug‘doy ekini vegetatsiyasi
boshida va oxirgi fazasida organik moddasi (gumus) miqdori va zahirasini o‘zgarishi, %

Variantlar Qatlam, Maysalash Pishish Fardi Zahirasi, ;)t-ligniir: ;
Ne sm (23.02.2023) | (27.06.2023) d t/ga darlamdag
zahirasi, t/ga
0-30 1,199 1,097 -0,102 -4,08
V-1 - : : - -8,29
30-50 1,077 0,921 -0,156 -4.21
Vo 0-30 1,294 1,326 0,031 1,26 1.99
30-50 1,188 1,215 0,027 0,73 ’
Vo3 0-30 1,346 1,469 0,123 4,92 753
30-50 1,157 1,253 0,097 2,61 ’
V4 0-30 1,439 1,491 0,052 2,08 281
30-50 1,236 1,263 0,027 0,73
- 1,512 1 1 2
Vo5 0-30 )5 ,685 0,173 6,9 8.43
30-50 1,292 1,348 0,056 1,51
V-6 0-30 1,338 1,303 -0,035 -1,38 1,14

Mineral o'g‘itlar go'llanilgan nazorat-
6 variantida uni miqgdori 0-30 sm qgat-
lamida -0,035 % yoki -1,38 t/ga kamaygan,
30-50 sm gatlamida 0,094 % yoki 2,52 t/ga
gumus migdori yoki zahirasiga oshgan-
ligi kuzatildi.

Organik o'g'itlar sifatida 10 t/
ga biogumus qgollanilgan 2-variantda
tuprogni 0-30 va 30-50 sm i gatlamida
gumus migdori 0,031 va 0,027 % yoki 1,26
va 0,73 t/ga zahirasi, 10 t/ga biogaz olish
chigindisi BMG qgo'llanilgan 3-variantda
0,123 va 0,097% yoki 4,92 va 2,61 t/ga; 2 t/
ga mikrobiologik shtamli o'g‘it go'llanil-
gan 4-variantda 0,052 va 0,027% yoki 2,08

va 073 t/ga; 40 t/ga go'ng solingan 5-
variantida 0,173 va 0,056% yoki 6,92 va 151
t/ga organik modda oshganligi aniglandi.

Ushbu yuqgoridagi ma'lumotlar
asosida har bir tajriba variantlari tup-
rogini 0-50 sm |i gatlamida organik
o'g'itlar go'llash natijasida organik modda
yig'ilganiga doir tahlil ishlari bajarildi.
Natijalarga ko'ra, tuprogni 0-50 sm i
gatlamida gumus zahirasi o'g'itsiz nazo-
rat-1 variantida 8,29 t/ga kamaygan bo'lib,
mineral o'g'itli nazorat-6 variantida 1,14 t/ga
biroz oshgan.

Organik o'g'itlar sifatida 10 t/ga bio-
gumus go'llanilgan 2-variantda tuprogni
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0-50 sm li gatlamida gumus zahirasi 199
t/ga; 10 t/ga biogaz olish chigindisi BMG
go'llanilgan 3-variantda 7,53 t/ga; 2 t/ga
mikrobiologik shtamli o'g'it go'llanilgan
4-variantda 2,81 t/ga; 40 t/ga go'ng
go'llanilgan 5-variantida 8,43 t/ga organik
modda oshganligi aniglandi.

Kuzgi bug'doyni vegetatsiyasi davrida
tuproglarni 0-50 sm i gatlamida yuqori
migdorda organik modda zahirasi 10 t/
ga biogaz olish chigindisi BMG va 40 t/ga
go'ng qgo'llanilgan 3 va 5-variantlarida 7,53
va 843 tonna gektariga organik modda
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to'planishiga erishilgan.

Ushbu tadgigotlarda tuprogdagi
umumiy gumus va oziga moddalari
tajriba variantlari orasidagi farglanishlar
ham kuzatildi. Bunda o'g‘itsiz nazorat-1
variantiga nisbatan organik o'd'itlar
go'llanilgan 2-5 variantlarida ularni mig-
dori oshib borganligi aniglandi.

Diagramma ma'lumotlariga ko'ra,
gumus miqgdori bo'yicha o'g'itsiz nazorat-1
variantiga nisbatan  organik  o'd'itlar
go'llanilgan 2-5 variantlarida gumus 0,229-
0,589% gacha oshgan.
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5-rasm. Tajriba dalasi tuproglarida organik o‘g‘itlar qo‘llanilgan variantlarda umumiy
gumus va oziqa moddalari migdorini o‘g‘itsiz nazorat variantiga nisbatan farqi, %

Umumiy azot migdori 0,030-0,065%,
fosfor 0,040-0,091% va kaliy miqgdorlari
bo'yicha 0,006-0,134% oshganligi kuzatildi.
Ushbu olingan natijalardan ko'rinadiki,
hozirgi organik dehgonchilik yuritishda
umuman o'g'itlar go'llamasdan ekinlarni
yetishtirishda, salbiy tomonlarga vya'ni
ekinlar hosildorligi va tuprog unumdor-
ligini pasayishiga olib keladi. Demak, har
doim ekinlar hosildorligini hamda tuproqg
unumdorligini  saglash va oshirishda
tuproglarga turidan ga'tiy nazar organik
o'g‘itlar go'llash magsadga muvofigdir.

Tadgigotlar natijasida kuzgi bug'doy-
dan o'g'itsiz nazorat l-variantdan 38,2
s/ga, mineral o'd'itli nazorat 6-variantda
51,7 s/ga hosil olingan. Eng yugori natija
40 t/ga go'ng go'llanilgan 5-variantda,
ya'ni 554 s/ga hosil olinib, bu olingan

hosil 1-nazorat variantidan 172 s/ga va
mineral o'g'itlarni to'la me'yori go'llanil-
gan nazorat 6-variantidan 37 s/ga
yuqgori hosil olingan. Biogumus, BMG va
mikrobiologik shtamli organik o'g'itlar
go'llanilgan 2, 3 va 4-varintlarda 42,7 s/
ga; 421 va 443 s/ga hosil olinib, nazorat
6-variantdan biroz past 0,3 s/ga; 35 va
74 s/ga hosil olindi. O'g'it go'llanilmagan
nazorat 1-variantiga nisbatan esa 13,2 s/ga,
10,0 va 6,1 s/ga yuqgori hosil olingan.
Xulosalar
Organik dehgonchilik yurtilib qish-

log xofjaligi  ekinlarini  yetishtirishda
ekologik sof tuproqg sharoiti hosil gilish
orgali tuprog unumdorligini oshirishda
hamda ekologik toza, yuqori sifatli
mahsulot olishga erishildi.

Organik o'g'itlari go'llashga
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asoslangan agrotexonlogiya go'llanilgan- va 17836,0 so'mni tashkil gilib, harajatlar-
da gumus zahirasini o‘zgarishi aniglandi. dan tashqgari gektariga 62562 so'm va
Tuprogni dastlabki holatidagi gumus 47959 so'm sof foyda olingan va rentabil-
zahirasi g'o'zani  pishish  fazasigacha lik darajasi 25,0% va 36,8% ga teng bo'ldi.
bo'lgan davrda o'g'itsiz variantda 2,25 t/ga Qishlog xo'jaligi  ekinlarini  yetish-
kamaygan, mineral o'g‘itlar qgo'llanilgan tirishda an'anaviy usulda yetishtirilganiga
nazorat variantida 192 t/ga oshgan. nisbatan tavsiya etilayotgan argotexno-
Organik o'd'itlar go'llanilgan variantlarda logiyani qgo'llash orgali undagi organik
580 t/ga; 833 t/ga; 512 t/ga va eng o'g'tlar sifatida 10 t/ga biogumus va BMG
zahira miqgdori 40 t/ga chirigan go'ngli hamda 40 t/ga go'ng go'llash natijasida
variantida 9,11 t/ga oshganligi kuzatildi. paxtada rentabellik darajasi 56 va
Izlanishlar ma’lumotlari asosida 3,6% hamda 26,3% va kuzgi bug'doyda
ushbu agrotexnologiyani qo'llab, organik 10,6 va 274% hamda 109% yugori
ogd'itlardan 10 t/ga hisobida biogumus bo'lganligi hisobiga, ushbu agrotex-

va biogaz olish texnologiyasi chigindisi nologiyani igtisodiy samaradorligi

bo'lgan BMGC hamda 40 t/ga chirigan oshganligi aniglandi.

go'ng go'llanilganda g'o'zadan 25,2-289 Yugoridagilar asosida organik

s/ga, kuzgi bug'doydan 42-55 s/ga hosil dehgonchilikda qishlog xo‘jaligi  asosiy

olishga erishildi. ekinlarini yetishtirishda va tuproqg
Tajribani igtisodiy samaradorligini  unumdorligini oshirishda, ushbu

tahlili natijalariga ko'ra, ana'anaviy usulda agrotexnologiyani keng qgo'llash uchun
mineral o'g'itlar go'llanilganida o'rtacha organik o'g'itlar sifatida 10 t/ga hisobida
paxta va kuzgi bug'doydan 312 s/ga va biogumus va biogaz olish texnologiyasi
517 s/ga hosil olindi, uni sotishdan chigindisi BMG hamda 40 t/ga go'ng
tushgan daromad gektariga 31278,0 so‘'m qgo'llashni tavsiya etiladi.
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Tuprogshunoslik va agrokimyoviy tadqgiqotlar instituti

Annotatsiya. Magolada Chirchig daryosi havzasi jigarrang tuproglarida organik va noorganik
uglerod miqgdori, ularning tuproq profili bo‘ylab tagsimlanishiga giyalik ekspozitsiyasining ta'sirini
o'rganish natijalari keltirilgan.

Kalit so‘zlar: jigarrang tuproglar, giyalik ekspozitsiyasi, organik uglerod, noorganik uglerod,
migdori.

AHHOTGLlMFI. B cTtaTtbe nprBedeHbl pe3ynbraTbl M3YyHeHNA BIIMAHWA SKCMO3MLUMKM CKITOHa Ha
coaeprkaHme 1 pacnpegeneHme no NPoduIto MoOYB OPraHMYeCcKOro v HeoPraHMYeCcKoro yrinepoaa
KOPUUYHEBDBIX MOYB BaccemHa p. YMpumK.

Krnro4yeBble ¢/10BA: KOPUWYHEBDBIE MOYBbI, SKCMO3ULIMA CKIOHA, OpPraHUYecKni yrnepon, Heop-
raHMYECKMI yrnepo, CoaepXKaHme.

Annotation. The article presents the results of a study of the influence of slope exposure on
the content and distribution of organic and inorganic carbon in the soil profile of brown soils in the
Chirchik River basin.

Key words: brown soils, slope aspect, organic carbon, inorgaic carbon, content.

Kirish. Tuproq biosferaning eng Tuproglarning ekologik funksiyalari-
muhim, almashtirib bo'lmaydigan ni  umum  biosferaviy va landshaft
komponenti sifatida bir gator global muhofazalovchi  funksiyalarga  ajratish
funksiyalarni  bajaradi, uning funksiya- mumkin. Har bir tuprog moddalarning
larini biosferaning hech bir boshqga gismi global aylanishi, shakllanishida ishtirok
amalga oshiraolmaydi. etuvchi tabiiy-tarixiy tana sifatida umum

G.V.Dobrovolskiyning ta'kidlashicha, biosferaviy ekologik funksiyalarga ega
tuproglarning  biosferadagi va inson bo'ladi. Landshaft muhofazalash ekologik
hayotidagi ahamiyati nafagat qishlog funksiyalari esa tuprogning o'ziga xos
xo'jaligida, balki umuman biosferaning va  xususiyatlari  yoki  landshaftdagi  o'rni
xususan alohida landshaftlarning ekolo- bilan belgilanib, konkret landshaftdagi
gik turg‘unligini ta’'minlash qgobiliyatida, er yuzasi va yuzaga yaqgin dgatlamda
ya'ni ularning ekologik funksiyalarida kechadigan  moddalar, energiya va
mujassamlashgandir [1]. informatsiya oqgimlariga sezilarli ta'sir
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ko'rsatuvchi tuproglargagina xosdir.
Samarasiz foydalanish natijasida ushbu
tuproglar funksional faoliyatining buzilishi
moddalar, energiya va informatsiya
ogimlari o'zgarishlariga hamda landshaft
tizimlarining mos ravishda gayta qurilishi-
ga sabab bo'lib, salbiy ekologik ogibatlarga
olib kelishi mumkin [2].

So'nggi yillarda tuprog karbonatlari
uning organik moddasi barqgarorligini
(stabilizatsiya) ta’'minlashda bilvosita ishti-
rok etishi to'g'risida bir gator magolalar
e'lon qilindi. Ularda karbonatlar bir nechta

mexanizmlar  orqgali  organik uglerod
to'planishi  va aylanishiga ta'sir qilishi
mumkinligi ta'kidlanmogda.

Tuproglar global uglerod aylanishi

jarayonida muhim rol o'ynaydi va tuprog-
dagi organik uglerod (TOU) zaxiralarini
saglab golish mexanizmlarini tushunish
butun dunyo miqyosida muhim
ahamiyatga ega. Yaqgin vagtgacha TOUnNI
bargarorlashtirish  bo'yicha  tadgigotlar
asosan kislota muhitli tuproglarda va
TOUning alyuminiy (Al) yoki temir (Fe)
bilan ozaro ta'siriga qgaratilgan edi.
Organik uglerod va kalsiy (Ca) o'rtasidagi
o'zaro ta'sirlar esa kamrog o‘rganilgan,
aynigsa ishgoriy muhitli  tuproglarda.
Garchi almashinuvchan kalsiy (Caexch)
TOU migdori va uning oksidlanishga
garshi chidamliligi  bilan ijobiy bog'lig
ekani ko'pincha isbotlangan bo'lsada, bu
munosabatning anig mexanizmlari hali
ham etarlicha anig emas. Tuprogdagi
asosiy kationlarning kimyoviy xususiyatlari
to'g'risidagi keng targalgan garashlarga
zid ravishda, kKimyoviy modellash
ma'lumotlariga ko‘ra, Ca?" o'zining gid-
ratlash gabig'ini osongina almashtirishi
va organik funksiyali guruhlar bilan ichki
sferali komplekslar hosil gilishi mumkin.
Shu sababli Ca?* tomonidan amalga
oshirilishi mumkin bo‘lgan ichki va tashqi
sferali  ko'priklanish  jarayonlari  TOUnNI
bargarorlashtirishda faol rol o'ynashi
mumkin. Kalsiy karbonat (CaCOz) TOUning
agregatlar ichida saglanishiga ta'sir
ko'rsatishi mumkin, chunki u agregatlarni
bargarorlashtirishda ishtirok etadi [3].

Karbonatli  tuproglar  qurg‘oqgchil
va vyarim qurg'ogchil  mintagalarda
keng targalgan va yer yuzining yarmini
egallaydi. Keng migyosda o‘rganilgan
tuprog organik uglerod birikmalaridan
tashgari, bu tuproglarda organik uglerod
zaxiralaridan ham ko'prog tuprog
noorganik uglerodining katta zaxiralari
mavjud. Biroq, uning ahamiyatiga
garamay, karbonatli tuproglarda
organik uglerod va noorganik uglerod
o'rtasidagi o'zaro ta'siri hozirgacha yaxshi
tushunilmagan. Tuprog karbonatlari
gisga vagt ichida tuprog bo'shliglarida

(g'ovakliklarda) erishi va qgayta cho'kib,
tuprogning g'ovak bo'‘shliglari  hajmini
dinamik ravishda o'zgartiradi, organik
uglerod sikliga bevosita va bilvosita
ta'sir giladi, bu esa organik moddalarning
aylanish tezligini oshiradi (Fernandez-
Ugalde va boshg, 2011). Bu gisman
karbonatlarning dinamikasi (suv

ta'sirida erishi) gandaydir tarzda organik

moddalarning sekin  minerallashuviga
hissa go'shishi  bilan bog'lig bo'lishi
mumkin.  Tuprog organik  moddasi
stabilizatsiyasining  bu  ijobiy  ta'sirini
tushuntiruvchi  bir necha gipotezalar
mavjud. Ulardan biri mineral, organo-
minerallar va ular assotsiatsiyalarining
o'zaro ta'sirini  kuchaytiruvchi Ca ning

ko'pligidir. Yana bir gipoteza shundaki,
karbonatlar tuprog organik moddasini
sementlashi orgali ularni degradatsiyadan
himoya qilishi mumkin. Bu karbonat
kristallari  mikroorganizmlar tomonidan
tuprog organik moddasi mineralizatsiyasi-
ning oldini olishi bilan bog'lig bo'lishi
mumkin [4].

Karbonatlar  tuprogdagi  organik
uglerod aylanish tezligiga ta'sir etuvchi
modifikatorlar sifatida harakat qgilishi
mumkin. Karbonatlarga boy tuproglar
karbonatlarga kamlbag'al tuprog gatlam-
laridan hosil bo'lgan tuproglarga nisbatan
kamroq g‘ovaklik tuzilishga ega bo'ladi [5].

Tuproq karbonatlarining  organik
uglerodning bargarorligini ta'minlashdagi
rolidan tashgari, ularning tuprogdan
karbonat angidridi emissiyasi jarayonlarida
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ishtirok  etishi  to'g‘risida  ham
manbalarda ma’'lumotlar mavjud.

Karbonat angidridi (CO,) tuprogda
mikrobial va ildiz nafas olishining yon
mahsuloti  sifatida chigariladi, ammo
tuprog karbonatlari karbonatli tuproglar-
da CO, emissiyasining manbai ham
bo'lishi mumkin. Standart ishlov berilgan
va ishlov berilmagan (No tillage) tuprog-
larda 14 kunlik inkubatsiyadan keyin CO,
emissiyasi, tegishlicha, 62-74% va 64-80%
ni tashkil gilgan. Karbonatli tuproglardan
CO, emissiyasini  miqdoriy  baholash
bo'yvicha go'shimcha ishlarni bajarish va
laboratoriya tadgigotlari natijalarini dala
tadqgiqgotlariga o'tkazish imkoniyatini
aniglash tavsiya etiladi [6].

P.Mehra va boshgalarning tadgiqgot-
lari ham tuprog organik uglerodi va
tuprog noorganik karbonatlarining o'zaro
ta'siri dinamikasini, shuningdek karbonatli
tuproglarda  stabilizatsiya  jarayonlarini
chuqur o'rganish zarurligini ko'rsatgan [7].

E.Pellegrini va boshgalarning tadqi-
gotlarida karbonatli sho'rxok tuproglardan
bir vagtda olingan so‘rimlar tarkibidagi
birlamchi uglerod va karbonatlar og'ir
metallarni bog'lovchi  faza  ekanligi
aniglangan. Ushbu so‘rimda Cu, Ni va
Zn birinchi navbatda karbonatlar bilan,
undan so'ng labil organik moddalar bilan
bog‘langan. Pb va Cd esa labil organik
uglerod bilan oson bog'langan [8].

ilmiy

iy manbalarda keltirilgan
ma’'lumotlar asosida aytish mumkinki,
karbonatli  tuproglar  karbonatlarining

tuprog organik uglerodi bargarorligi va
karbonat angidridi emissiyasidagi roli
juda kam o‘rganilgan va bu yo'nalishda
tadqgiqotlar o'tkazishni talab giladi.
Yugorida keltirilgan ilmiy manbalar-
da ko'rsatilgan yo‘nalishlarda respublika-
mizda tadgigotlar amalga oshirilmagan.
Shu sababli ushbu magola ko'rsatilgan
masalalarni  o'rganish  respublikamizda
iglim o'zgarishi muammolarining echimini
topishga muayyan darajada xizmat giladi.
Tadgigotning magsadi — Toshkent
viloyatining o'rta tog'lar mintagasida, shi-
moliy va janubiy giyalik ekspozitsiyalarida

rivojlangan jigarrang tuproglar tarkibidagi
organik va noorganik uglerod (karbonatlar
uglerodijning nisbatlarini  o'rganish va
noorganik uglerod bilan tuproglarning
ayrim xususiyatlari o'rtasidagi bog'liglik
darajasini aniglashdan iborat.

Tadqiqot metodologiyasi. Tadgigot-
lar hududi Toshkent viloyati Amirsoy
havzasida joylashgan jigarrang tuproglar.
Hududda tuprog kesmalari shimoliy
(koordinata -N 41° 29.4071; E 069° 56.273;
dsb. 1592 m.) va janubiy (koordinata - N
41930985 E 069° 56.874; d.s.b. 1420 m.)
giyaliklarga tushirildi. Tuprog namunalari
kesmalarning genetik gatlamlaridan olin-
di, ochig havoda quritildi va 025 mm
hamda 1,0 mm lik elaklarda elanib, kim-
yoviy tahlillar uchun tayyorlandi. Tuprog
mexanik tarkibi  Kachinskiy uslubida,
tuproqg organik moddasi miqdori
K-dixromat bilan  oksidlash  uslubida
suspenziyani 180°C da 30 minut gizdirish
yo'lli bilan, CO, migdori atsidemetrik
uslubda, boshga ko'rsatkichlar «Tuprog-
larni tadqgig qgilishning agrokimyoviy
uslublari» (1975 y.) va EV.Arinushkinaning
«Tuproglarni kimyoviy tahlil gilish bo'yicha
go'llanma» (1970 y.) sida bayon etilgan
uslublar bo'yicha bajarildi.

Tahlil va natijalar. Chirchig daryosi
havzasining jigarrang tuproglari karbo-
natli  gatlamining qgalinligi, joylashish
chuqurligi va tuprog kesmasining karbo-
natlardan  ishqgorsizlanganligiga garab
karbonatli, tipik va kam ishqgorsizlangan
tipchalarga ajratiladi. Jigarrang tuprog-

larining  shakllanishiga  tuprog  hosil
giluvchi ona jins, iglimiy va bioclogik
omillar kuchli ta'sir qgiladi. SHu bilan

birga relef, yon bag'irlarning nishabligi va
ekspozitsiyasi ham tuprog hosil bo'lishi
va rivojlanishi sharoitlarini  o'zgartiradi.
Shimoliy soyalik ekspozitsiyalarda janubiy
guyoshliklarga nisbatan namlik ko'p
bo'lishi sababli o'simlik qgoplami kuchli
rivojlangan, eroziyalanishi kuchsiz bo'lib,
organik  modda to'planishi  jadalrog
kechadi, janubiy ekspozitsiyalarda esa
bug‘lanish kuchli, namlik kam, o'simlik
goplami siyrak va eroziyalanish darajasi
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kuchli bo'lganligi sababli tuprogda organik
modda to'planishi ham sust kechadi.
Shimoliy qiyalik jigarrang tuprog'i-

ning mexanik tarkibi chimli gatlamda
o'rta gqumog bo'lib (fizik loy migdori
437 %), kesma bo'ylab quyi tomon

og'irlashib fizik loy miqgdori 52 % gacha
etadi. Solishtirma elektr o‘tkazuvchanligi
EC 0]12-0]7 mS/sm. Tuprog muhiti
kuchsiz ishgoriy. Chim wva chim osti
gatlamlarida tegishlicha gumus
miqdori 789 va 6,88%, umumiy azot
migdori 0,462 va 0,416 %, umumiy kaliy
miqdori 2,22 va 2,07%.ni tashkil etadi.
Janubiy qgiyalik jigarrang tuprog'-
ning mexanik tarkibi fizik loy migdori
bo'yicha o'rta va og'ir gumoglar chegara-
sida bo'lib, shimoliy giyalik tuprog'iga
nisbatan engilroqg. Solishtirma elektr
o'tkazuvchanligi EC 0,11-0,13 mS/sm. Tuprog

% xisobida
w

(&)

=

muhiti kuchsiz ishgoriy. Chim va chim
osti gatlamlarida tegishlicha gumus
migdori 428 va 282 %, umumiy azot
migdori 0,216 va 0,137 % hamda umumiy
kaliy migdori 2,082 va 1912 % ni tashkil
etadi.

SHimoliy  ekspozitsiya  tuprog'ida
organik uglerod migdori chim va chim
osti gatlamlarida tegishlicha 4,58 va 3,99
% ni tashkil etib, quyi gatlamlar tomon 1,67
dan 0,43 % gacha kamayadi. Noorganik
uglerod miqgdori esa chim va chim osti
gatlamlarida, tegishlicha 1,06 va 114 % ni
tashkil etib, quyi gatlamlar tomon 142
dan 6,08 % gacha ko'payadi. Yani bu
tuprogda noorganik uglerod migdori
organik uglerod migdoridan fargli o'larog
aksincha gonuniyat - chuqurlik ortishi
bilan noorganik uglerod migdorining
oshib borishi kuzatiladi (1-rasm).

Jlinljj

21-50 50-73 73-108 108-131 131-152
Qatlam chuqurligi, sm
ECorg 5C noorg

1-rasm. Shimoliy ekspozitsiya tuprog‘ida organik va noorganik uglerod miqgdori

Janubiy qiyalik tuprog‘ida organik
uglerod migdori shimoliy qiyalikdagiga
garaganda ancha kam bo'lib, chim va
chim osti gatlamlarida, tegishlicha, 2,48
va 164 %ni tashkil etadi. Quyi gatlamlar-
da esa 0,72 dan 0,32 % gacha kamayadi.
Noorganik uglerodning ushbu tuproq
kesmasida targalishi shimoliy giyalikdagi-
dan o'zgacha ko'rinishga, vyani bu
tuprogda karbonatlarning yuvilish
chuqurligi kamroqg bo'lib, chim va chim

osti gatlamlarida tegishlicha, 1,38 va 158
% ni tashkil etib, shimoliy giyalikdagiga
garaganda ko'prog. Quyi gatlamlarda
esa 2,53-579 % ni tashkil etib, karbonat-
lar maksimum miqgdori (579 %) 86-126

sm lik chuqurlikda kuzatiladi. Shimoliy
giyalikda esa karbonatlar migdorining
maksimum  miqgdori  131-152 sm ik
chuqurlikda kuzatiladi.  Ya'ni shimoliy

giyalik tuprog'ida karbonatlar chuqurrog
yuvilgan (2-rasm)..
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2-rasm. Janubiy ekspozitsiya tuprog‘ida organik va noorganik uglerod miqdori

O'rganilgan jigarrang tuproglarda
organik uglerodning noorganik uglerod-
ga nisbati kesma bo'ylab quyi tomon
bir necha marta oshib borishi kuzatildi.
Bu holat ushbu tuproglarda organik
uglerod migdori kesma bo'ylab quyi
tomon kamayib borsa, noorganik uglerod
miqgdori esa aksincha quyi tomon oshib
borishi tushintiriladi. Ayni paytda shimo-
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liy qiyalik tuprog‘ining yuqgori va o'rta
chuqurlikda joylashgan gatlamlarida bu
nisbat 0,25-0,85 oralig'ida bo'lsa, janubiy
giyalik tuprog‘ida 0,56-594 ko'rsatkich-
lari oraligida tebranadi. Quyi gorizont-
larda esa shimoliy giyalik tuprog‘ida 4,28;
6,84, 1417 ni, janubiy giyalik tuprog'ida
esa 13, 86; 1345 ko'rsatkichlari bilan
tavsiflanadi (3 va 4 —rasmlar).
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3-rasm. Shimoliy ekspozitsiya tuprog‘ida organik va noorganik uglerod miqgdori nisbatlari
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4-rasm. Janubiy ekspozitsiya tuprog‘ida organik va noorganik uglerod miqdori nisbatlari
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Xulosa va takliflar. Jigarrang  kuzatiladi.
tuproglar tarkibidagi organik va Jigarrang tuproglarda organik
noorganik uglerod migdorlari va ularning uglerodning noorganik uglerodga nisbati
kesma bo'ylab tagsimlanishiga qiyalik kesma bo'ylab quyi tomon bir necha
ekspozitsiyasi kuchli ta'sir giladi. Bunda marta oshib borishi kuzatildi. Bu holat
shimoliy ekspozitsiya tuproglari janubiy ushbu tuproglarda organik uglerod
ekspozitsiya tuproglariga nisbatan organik miqgdori kesma bo'ylab quyi tomon
uglerodga boy bo'lib, noorganik uglerod kamayib borsa, noorganik uglerod migdori
miqgdorining yuqgori gorizontlardan quyi esa aksincha quyi tomon ko'payib borishi
tomon kuchli yuvilganligi bilan ajralio  natijasidir.
turadi. Janubiy qgiyalik tuprog'i nisbatan Jigarrang tuproglar noorganik
kam organik uglerod saglaydi va ayni uglerodining ular organik uglerodi barga-
paytda ularda noorganik uglerodning rorligiga ta'siri masalalarini aniglash va
quyi tomon kuchsiz yuvilganligi, kesma to'lig tushunish uchun maxsus tadgigot-
orta va quyi gorizontlarida ko'pligi lar o'tkazish magsadga muvofigdir.
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UKROPNING O‘SUV DAVRLARIDA TUPROQDAGI AMMONIYLI
AZOT DINAMIKASI
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Annotatsiya. Mazkur maqgolada takroriy sabzavot ekini pomidorda go'llanilgan mineral,
organik va organo-mineral o'd'itlarning keyingi oralig ekin — ukropning o'suv davrlarida
tuprogdagi ammoniyli azot (NH.*) migdorining dinamikasiga ta'siri o'rganildi. Tadgigotlar
davomida ukropning asosiy fenologik bosqgichlari — unub chigish, 2-3 chin barg va tuplash
(Rozetka hosil gilish) davrlarida tuprog qgatlamlarida ammoniyli azotning o‘zgarishi kuzatildi.
Natijalarga ko'ra, pomidorda qgo'llanilgan qgo'shimcha ozig moddalarning qgoldiq ta'siri
ukropning dastlabki o'suv bosgichlarida tuprogdagi NH4* konsentratsiyasini nisbatan
yuqgori darajada saglab turdi, bu esa o'simliklarning boshlang'ich rivojlanishini jadallashtirdi.
Keyingi fazalarda esa ammoniyli azotning migdori kamayishi, o'simlik tomonidan faol
o'zlashtirilishi hamda nitrifikatsiya jarayonlari bilan bog'ligligi aniglandi. Tajriba natijalari ukrop
ekinida tuproqgdagi azot shakllarining dinamikasini boshgarishda oldingi ekin va o'g'itlash
tizimining muhim ahamiyatga ega ekanini ko'rsatdi. Ushbu ma’'lumotlar oralig ekin sifatida
ukrop yetishtirishda oziglanish rejimini ilmiy asosda takomillashtirish imkonini beradi.

Kalit sozlar. Ukrop, pomidor, ammoniyli azot, tuprog unumdorligi, oralig ekin, o'g'itlash
tizimi, azot dinamikasi.

AHHoOTauma. B paHHOWM CTaTbe MNpuBeOeHbl MaTepuanbl HO  U3YYEHUIO  BAMAHUS
MUHepanbHbIX, OPraHWUYECKMX W OpraHoO-MUMHEPanbHbIX YOOOPEeHMN, MPUMEHEHHbIX Ha
MOBTOPHOWM OBOLIHOWM KyfAbType — MNoOMUAOPE, Ha OWMHAMUKY CcofepyKaHWda aMMOHWMMHOIO
azota (NH4*) B nouBe B nMepuvon BeretauMm MNocnedyrouen MpoMeXyTOUHOW  KyMbTypbl
— yKpona. B xome wuccnegoBaHWMM B MOYBEHHbIX CIOAX MPOCAEXMBaNMCb U3MeHeHWs
coaepXKaHUa aMMOHUMMHOIO a30Ta Ha OCHOBHbIX deHonormyeckmx dasax ykpomna — BCXOAbl,
2-3 HacCToALIMX MCTa M obpasoBaHMe po3eTkh. COorfmacHo pe3ybraTaM, oCcTaTodHOe AeWCTBUE
OOMOMHUTENBHBIX  MWTATeNbHbIX  BELIeCTB, BHECEHHbIX Mo4  ToMaTa, CMocobCTBOBaNo
nooaepyKaHM OTHOCUTENbHO 060flee BbICOKOM KOHLUeHTpauun NH4* B nodBe Ha paHHMX
CTagMax pocTa yKpomMa, 4TO CMOoCOOCTBOBANO YCKOPEHWMIO HaYanibHOrMO pPas3BUTUA PaCTeHUN.
B mocneayrouwmx dasax OTMEYeHO CHIDKEHME COAePXKaHWa aMMOHUIMHOIMO a30Ta, CBA3aHHOE C
€ro aKTMBHbIM YCBOEHMEM pacCTeHMaMM UK npoueccamMu  HUTpubmMKaumm. PesynsraTol
oKCMepurMeHTa Mokasanu, 4To npefllecTBytollada KynsTtypa W cucTemMa yaobpeHun umetroT
Ba)KHOe 3HaueHre ANnd perynmpoBaHva AMHaMKMKK GOpM a3oTa B Mo4YBe MpW BO3OENbIBAHMM
yKpona. lMonydeHHble AaHHble MO3BONAIOT HAay4YHO OOBOCHOBATb COBEPLUEHCTBOBAHWE pPEXMMA
MUTaHWE YKPOMa MPW €ro BbIPaLLMBaHMM B KQ4YeCTBE MPOMEXYTOUHOW Ky/1bTYPbI.

KrnroyeBble ¢/10BA: yKPOM, TOMaT, aMMOHWMWHbBIM @30T, NIOO0POAME MOYBa, MPOMEXKYTOYHAsA
KynbTypa, cMcTemMa yaobpeHui, AMHaMmKa a3oTa.

Annotation. In this article, the effect of mineral, organic, and organo-mineral fertilizers
applied to tomato as a repeated vegetable crop on the dynamics of ammonium nitrogen
(NH4*) in the soil during the growing stages of the subsequent intercrop - dill — was
studied. During the research, changes in ammonium nitrogen in the soil layers were
observed at the main phenological stages of dill — germination, 2-3 true leaf stage, and rosette
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formation. According to the results, the residual effect of additional nutrients applied to tomato
maintained relatively high concentrations of NH4* in the soil during the early growth stages
of dill, which accelerated the initial development of the plants. At later stages, a decrease in
ammonium nitrogen content was observed, which was associated with its active uptake by
the plants and nitrification processes. The experimental results showed that the preceding
crop and fertilization system play an important role in managing the dynamics of nitrogen
forms in the soil for dill cultivation. This information provides an opportunity to scientifically
improve the nutritional regime when growing dill as an intercrop.

Key words: Dill, tomato, ammonium nitrogen, soil fertility, intercrop, fertilization system,

nitrogen dynamics.

Kirish (Adabiyortlar sharhi). Qishlog
xo'jaligida takroriy sabzavot ekinlari tizi-

mini joriy etish tuprog unumdorligini
saglash, hosildorlikni oshirish va resurslar-
dan samarali foydalanishda muhim
omil hisoblanadi. Shu nugtai nazardan,

pomidor kabi asosly sabzavot ekinlari-
dan keyin oralig ekin sifatida ukrop
yetishtirish  agroekologik va igtisodiy
jihatdan dolzarb masalalardan  biridir.
O'simliklarning oziglanishida azot eng
muhim  elementlardan  bo'lib, uning
tuprogdagi shakllari va dinamikasi ekin-
ning o'sishi hamda hosildorligiga bevosita
ta'sir  ko'rsatadi.  Xususan, ammoniyli
azot (NH4") tuprogdagi tez o'zgaruvchan
va o'simliklar tomonidan oson
o'zlashtiriladigan shakl bo'lgani uchun,
uning miqgdoridagi o'zgarishlarni nazorat
gilish ekinning muvaffaqgiyatli rivojlanishi
uchun  muhimdir.  Pomidor  ekinida
go'llanilgan mineral, organik va organo-
mineral o'g'itlarning qgoldig ta'siri ukrop
kabi keyingi oralig ekinlarda tuprogdagi
ozig moddalar balansini shakllantiradi.
Shunday qgilib, ukropning o'suv davrlarida
ammoniyli azot dinamikasini o‘rganish,
nafagat oralig ekin sifatida ukrop yetish-
tirish  texnologiyasini  takomillashtirish,
balki tuprogning biologik faolligi va
umumiy unumdorligini saglashda ham
ilmiy va amaliy ahamiyatga ega.
Ma'lumki, tuprogdagi azot miqgdori
asosan uning organik qgismiga bog'lig
bo'lib, respublika sug‘oriladigan erlarida
quyidagicha targalgan: och tusli bo'z
tuproglarda 0,04-0,07%, tipik bo'z tup-
roglarda 0,08-0,12%, o'tlogi tuproglarda

0,10-0,15% va to'g tusli boz tuproglarda
0,20-0,25% (P.Uzoqov, Sh.Holigulov,
|.Boboxo'jayev, 2010) [1].

X. Risgievaning tadgiqgotlariga ko'ra
tuprogning azot bilan ta'minlanganlik
darajasini baholashda 0-50 sm gatlam-
dagi mineral azot migdori 60-65 mg/kg
ni tashkil etgan bo'lsa, tuprog o'simliklar

uchun vyetarli darajada azot bilan
ta'minlangan deb hisoblanadi [2].
Mazkur tadgigot natijalari ekinlar

almashinuvi tizimida azot moddasining
aylanishini chuqurrog tushunishga, o'g'it-
lash tizimini ilmiy asosda rejalashtirishga
va yuqgori sifatli  hosil  yetishtirish
imkoniyatlarini  kengaytirishga  xizmat
giladi.

Materiallar va uslublar. Yugoridagi
dolzarb vazifalardan kelib chiqib,
tajribalarni o‘tkazish, mineral va organik
o'g'itlar hamda tuprog namunalarini olish
va tahlil gilish “MeTogbl arpoxXmmMmyecKmx,
arpodU3NYECKMX 1 MUKPOBMONOrMYECKIMX
MccnenoBaHW B MOMEBLIX  XTOMKOBbIX
paloHax” (1963) asosida, O'zPITIning
uslubiy go'llanmasiga muvofig amalga
oshirildi  [3]. Shuningdek tadqgiqotlar
va Kkimyoviy tahlillar “Dala tajribalarini
o'tkazish uslublari” [4], "Arpoxmmmyeckme

MeTodbl WCCNeaoBaHUA MO4YB, PaCTeEHUM
n  yoobpeHun" [5] kabi uslublaridan
foydalanildi.

Natijalar va munozara. Azot o'simlik-
lar hayotiy faoliyatida eng muhim ozuga
elementlaridan biri hisoblanib, u ogsillar,
fermentlar, xlorofill va boshga fiziologik
faol birikmalarning tarkibiy gismi sifatida
o'simliklarning o'sishi va rivojlanishida hal
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giluvchi rol o'ynaydi. Aynigsa, sabzavot
ekinlarida azotning shakllari va ularning
tuprogda dinamik o‘zgarishi hosildorlikni
ta'minlovchi  asosiy omillardan  biridir.
Tadgigotlarda ukrop ekilgan maydonlarda
tuprogdagi ammoniy shakldagi azot
(NH4+-N) migdorining turli agrokimyoviy
tadbirlar  ta'sirida  ganday  o'zgarishi
o‘rganildi.

Tajribada 1-variant nazorat sifatida
olinib, hech ganday mineral va organik
o'git go'llanilmadi. Keyingi variantlarda
esa takroriy sabzavot ekini — pomidorga
viliga 120-150 kg azot, 100-120 kg fosfor
va 80-100 kg kaliy o'd'itlari berilib,
go'shimcha ravishda bentonit (6, 15, 21
t/ga), go'ng (21 t/ga) va kompost Kiritildi.
Oralig ekin sifatida ekilgan ukrop uchun
esa 705030 (NPK) hisobida mineral
o'g'itlar go'llanilib, takroriy ekin pomidor-
da qgo'llanilgan bentonit, go'ng va ular
asosida  tayyorlangan  organo-mineral
kompostning keyingi ta'siri tahlil gilindi.
Tajribada tuprogning 0-30 sm va 30-50
sm qgatlamlarida ammoniy azot migdori-
ning o‘zgarishi amal davrining turli
bosgichlarida kuzatildi: amal davri boshi,
unib chigish fazasi, 2-3 chin barg fazasi,
rozetka hosil gilish va amal davri oxiri.

Tadgigot natijalariga  ko'ra, amal
davri boshida tuprogning 0-30 sm
gatlamida ammoniy shakldagi azot
nazorat variantida 185 mag/kg bo'lib,

o'gitlangan variantlarda bu ko'rsatkich
195-285 mg/kg oraligida bo'ldi. Eng
yugori giymat 5-variantda (21 t/ga organo-
mineral kompost qgo'llanilganda) gayd
etildi. 30-50 sm gatlamda esa nazoratda
137 mg/kg bo'lsa, boshga variantlarda
153-250 mg/kg gacha vyetdi. Bu esa
ammoniy azotning tuprogning yugori
gatlamida ko'prog to'planishini ko‘rsatadi.

Unib chigish bosgichida ammoniy
shakldagi azotning sezilarli darajada
oshishi kuzatildi. Nazorat variantida bu
ko'rsatkich 174 mg/kg bo'lsa, o'g'itlangan
variantlarda 20,3-329 mag/kg oralig'ida
gayd etildi. Eng yugori natija yana

S-variantda (329 mg/kg) gayd etildi. 30—
50 sm gatlamda esa 156-288 mg/kg
oralig'ida kuzatildi. Bu bosgichda ammo-
niy azotning ko'payishi azotli o'd'itlarning
mineralizatsiyasi hamda mikrobiologik
jarayonlarning faollashuvi bilan bog'lig.

Chin  barg bosgichida ammoniy
shakldagi azot eng yuqgori ko'rsatkich-
larga yetdi. Nazorat variantida 154 mg/
kg bo'lsa, 5-variantda 39,2 mg/kg gacha
ko'tarildi. Bu davrda azotli o'd'itlarning
tuprogda faol mineralizatsiyaga uchrashi
va o'simliklar tomonidan faol o'zlashtirilishi
kuzatiladi. 30-50 sm qgatlamda esa
ko'rsatkichlar 14,6-33,3 mg/kg oralig‘ida
gayd etildi. Aynigsa, bentonit va organo-
mineral  go'shimchalarning  go'llanishi
tuprogda ammoniy azotning  yuqori
darajada saglanishiga olib kelgan.

Rozetka hosil qgilish  bosgichida
ammoniy azotning biroz kamayishi kuza-
tildi. Nazoratda bu ko'rsatkich 13,8 mg/
kg bo'lsa, takroriy sabzavot ekini pomidor
hamda oralig ekin ukropda mineral
o'ditlarni o'zi alohida qgo'llanilgan (2; 7)
variantlarda mos ravishda 27,0-231 mag/kg
bo'lganligi gayd etildi. Eng yuqori giymat-
lar yana 5 va 10 variantlarda gayd etilib,
mos ravishda 36,7-29,7 mg/lg ni tashkil
etdi. 30-50 sm gatlamda esa ammoniy
azot 31,4252 mg/kg bo'lishi gayd etildi.
Bu kamayish o'simliklarning faol ozigla-
nish jarayoni va azotning nitrat shaklga
o'tishi bilan izohlanadi (1-jadval).
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Amal davri oxirida ammoniy shaklda-
gi azot migdorining kamayishi davom
etdi. Nazoratda yuqgori gatlamda 19,5 mg/
kg va haydov osti gatlamida 177 mg/
kg qgayd etildi. O'g'itlangan variantlarda
esa 215-349 mg/kg oralig'ida bo'lib, eng
yugori ko'rsatkich 5-variantda kuzatildi.
Demak, organo-mineral o'd'itlar ammo-
niy shakldagi azotning tuprogda uzoqg
muddat saglanishini ta'minlagan.

Tajriba natijalaridan ko'rinib turibdiki,
ammoniy shakldagi azotning dinamikasi

tuprogning  yugori  gatlamida  (0-30
sm) chuqgur gatlamga nisbatan ancha
yuqgori  bo'ldi. Eng yuqgori giymatlar

vegetatsiyaning 2-3 chin barg fazasida
gayd etildi, keyinchalik esa unib chigish
va rozetka hosil qgilish bosgichlarida
ma'lum  darajada kamayish  kuzatildi.
Variantlar  taggoslanganda, bentonite,
go'ng va ular asosida tayyorlangan
organo-mineral go'shimchalar go'llangan
variantlarda ammoniy azotning yuqori
darajada saglanishi kuzatildi. Bu esa
bunday o'gitlar azotning yuvilib ketishini
kamaytirishi va uni o'simliklar uchun
uzogqroq muddatda mavjud bo'lishini
ta’'minlashini ko'rsatadi.

Umuman olganda, ukrop ekilgan

maydonlarda ammoniy shakldagi azot-
ning dinamikasi shuni ko‘rsatadiki, mineral
o'g'itlarni  organik va organo-mineral
go'shimchalarning keying ta'sirlarida
o'rganish, azotning tuprogda saglanish
muddatini uzaytiradi va o'simliklarning
oziglanish  sharoitlarini  yaxshilaydi. Bu
esa takroriy sabzavot ekinlari tizimida
yuqgori hosil olish va tuprog unumdor-
ligini ta'minlashda muhim ahamiyat kasb
etadi.

Xulosa. Tadgigot natijalari shuni
ko'rsatadiki, takroriy pomidor ekinida
go'llanilgan mineral, organik va organo-
mineral o'g‘itlarning ta'siri  oralig ekin
ukropning o'suv davrida tuprogdagi
ammoniyli azot migdorining dinamikasi-
da sezilarli rol o'ynadi. NH4*-N migdori
ukropning «unib chigish»dan boshlab
«2-3 chin barg», «rozetka» va o'suv davri

oxirigacha bo'lgan fenologik fazalarida
turlicha darajada o'zgarib bordi. O'git
turlari tuprogdagi ammoniy shaklidagi

azotning to'planish va kamayish jarayon-
lariga bevosita ta'sir ko'rsatdi. Bu esa
ekinlar almashinuvida tuprog unumdor-
ligini saglash va ozig moddalarning
aylanishini samarali boshgarishda muhim
ahamiyat kasb etadi.
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Annotation. This research investigated the factors influencing boron (B) availability in
soils of the Zarafshan Valley. Soil samples were collected from the plow layer of 17 soil profiles
along the Zarafshan River, encompassing a region from Jomboy to Olot districts. Soil
properties analyzed included organic matter content, pH, and concentrations of various
nutrients such as phosphorus, potassium, molybdenum, manganese, zinc, and cobalt.

Correlation and regression analyses revealed significant relationships between water-
soluble B and several soil characteristics. Strong positive correlations were observed with
soil texture (heavier soils), soil pH (alkaline conditions), and available molybdenum. Moderate
positive correlations were found with available manganese, total B content, parent material,
available zinc, and organic matter content. Conversely, a moderate negative correlation was
observed between exchangeable potassium and water-soluble B.

The results indicate widespread boron deficiency in the arable layer of soils within
the Samarkand oasis. Consequently, boron fertilization is recommended to optimize crop
productivity. Various application methods, including seed treatment, soil application, and
foliar feeding, can be considered. In contrast, alluvial soils of the Bukhara and Karakul oases
exhibit elevated levels of water-soluble B, potentially exceeding optimal ranges for some crops.
In these regions, boron fertilizer applications should be carefully evaluated and primarily
considered for seed treatment and foliar feeding.

Key words: soil environment, humus, coefficient of correlation, mobile phosphorus,
exchangeable potassium, coefficient of migration.

AHHoTaumsa. B naHHOM MCCNeaoBaHUM M3ydanmcb GaKTopbl, BAVAOUWIME Ha OOCTYMHOCTb
6opa (B) B nouBax gonvHbl 3apadiarHa. Obpa3ubl No4YBbl OblIM OTOOPaHbl M3 MaxoTHOIo W Mopg,
MaxoTHoro cnos 17 Mo4YBeHHbIX pPa3pe30B BOOMb pPekuW 3apadllaH, OXBaTblBatOLMX pPEermoH
ot [komborckoro go OnoTcKoro pawioHa. AHanM3MPOBaNMCb TakMe CBOMCTBA MOYUBLI, Kak
coaeprkaHme OpraHMYeCcKoro BELWECTBa, PH M KOHUEHTPaUMA PasnnYHbIX MMUTaTeNbHbIX BELLECTB,
Takux Kak docdop, Kanum, MonmbaeH, MapraHeLl, LMHK 1 KobanbT.

KoppenaumoHHbIM 1 PErpecCUMOHHbBbIN  aHanM3bl BbLIABWMAM  3Ha4YMMble CBA3M  MeXay
BOAOPACTBOPUMbBIM OOPOM W HECKOMbKMMIK XapaKTepUCTMKaMiM NoYBbl. CUMbHbIE MONOXKUTENb-
Hble Koppenaunn HabntoganmMcb CO CTPYKTYPOW Mo4YBbl (6onee Taxkenble Mo4YBbl), pH MouBbl
(Leno4yHble ycnoBwa) W OOCTYMHBbIM MOAMGOSHOM. YMepEeHHble MOMOXUTENbHblIE KOoppenaumm
OblnM ObBHapy)KeHbl C OOCTYMHbIM MapraHueMm, obluM coaepykaHuMem 6opa, MaTepUHCKOM
MopOoaoOW, [OOCTYMHbIM  LMHKOM W COAEPXKaHWMeM OpraHM4YecKoro BellecTBa. HanpoTtus,
yMepeHHaa oTpuuaTenbHaa Koppenauua Habnoganacb Mexkay O6MeHHbIM — Kanvem U
BOAOPaCTBOPUMbIM BOPOM.
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Pe3ynbTaTbl yKa3blBAOT Ha LWWMPOKO pPachpoCTpaHeHHbIM aeduumt 6opa B MaxoTHOM
cnoe no4ys CamapkaHOckoro oasmca. CnenoBaTeslbHO, A9 ONTUMM3aUMK MPOAYKTWMBHOCTU
CeNbCKOXO3ANCTBEHHbIX KyNbTYp pPeKoOMeHOyeTca BHeceHMe 6©60pHbIX YAobpeHUN. MOXKHO
PAacCCMOTPETb Pa3fMyHble COoCcobbl BHeceHud, BkAoYaa obpaboTKy ceMaH, BHeceHue B MoyBy
VM BHEKOPHEeBYyto MOAKOPMKY. B oTauMuMe oT 3Toro, asnftoBUanbHble Mo4YBbl Byxapckoro w
KapaKkynbCKOro 0a3uvCoOB XapaKTepPMU3YIOTCA MOBbILIEHHbIM COAepPyKaHMEM BOOOPACTBOPUMOIO
60pa, MNoTeHUManbHO MPEeBbILLAOWMM  OMNTUMasibHble 3Ha4YeHUs O19 HEKOTOPbIX CEeMbCKO-
XO3AMCTBEHHbIX KynbTyp. B 3TWMX pervoHax npuMeHeHue ©OOpHbIX YA0OpeHUM cnenyet
TUWATENbHO OLEHWTb 1 B MEePBYIO o4epenb paccMaTprBaTh ANd9 06paboTKM CEMAH M BHEKOPHEBOW
MOOKOPMKM.

KnodeBble c/10BA: MO4YUBEeHHaa cpefa, rymyc, KoOsbdULMEHT Koppenauum, noaBV» HOM
docdhop, 0ObMeHHbIN Kanum, KoapduuMeHT MUrpaLLmm.

Annotatsiya: Ushbu tadgigot Zarafshon vodiysi tuproglarida suvda eriydigan bor (B)ga
ta'sir giluvehi omillarni o'rgandi. Jomboydan Olot tumanigacha bo‘lgan hududni gamrab
olgan Zarafshon daryosi bo'yidagi 17 ta tuprog kesmasining ustki va ostki gatlamidan tuprog
namunalari olindi. Gumus miqgdori, pH va fosfor, kaliy, molibden, marganets, rux va kobalt
kabi turli xil ozuga moddalarining konsentratsiyasi kabi tuprog xususiyatlari tahlil qgilindi.
Korrelyatsiya va regressiya tahlillari suvda eriydigan bor va tuprogning bir gancha xususiyatlari
o'rtasida sezilarli bog'liglik mvjudligini anigladi. Tuprog strukturasi (og'ir tuproq), tuprog pH
(ishqgoriy sharoit) va o'zlashtiriluvchan molibden bilan kuchli ijobiy bog'liglik kuzatildi.
O'zlashtiriluvchan marganets, yalpi bor, ona jins, o'zlashtiriluvchan rux va gumus migdori
bilan o'rtacha ijobiy korrelyatsiya aniglandi. Aksincha, almashinuvchan kaliy va suvda eriydigan
bor o'rtasida o‘rtacha salbiy korrelyatsiya kuzatildi. Natijalar Samargand vohasi tuproglarining
ustki gatlamida borning tangisligini ko'rsatadi. Shuning uchun hosildorlikni oshirish uchun
bor bilan o'giitlash tavsiya etiladi. Turli go'llash usullarini ko'rib chigish mumkin, jumladan,
urug'larni namlash, tuprogga go'llash va bargdan oziglantirish. Bundan farqgli ravishda, Buxoro va
Qorako'l vohalarining allyuvial tuproglari suvda eruvchan borning ko'pligi bilan ajralib turadi, bu
esa ayrim ekinlar uchun optimal giymatlardan yuqgori. Ushbu hududlarda borli o'gitlari
diggat bilan baholanish va birinchi navbatda urug'larni namlash va bargdan oziglantirishda
foydalanish uchun ko'rib chigilishi kerak.

Kalit so‘zlar: tuprog muhiti, gumus,
almashinuvchan kaliy, migratsiya koeffitsienti.

korrelyatsiya koeffitsienti, harakatchan fosfor,

INTRODUCTION

The main indicator characterizing
soil is its elemental composition, which
in turn determines soil fertility [34, p. 352].
The elemental composition of soil is of
theoretical and practical importance in
studying its fertility and determining the
direction of processes in it. Therefore,
studying the elemental composition of
soil, their distribution, and migration is a
pressing problem.

The amount of mobile boron (B)
and its availability depend on soil humus
[12; p. 67-72.,13; p. 1988-1994., 15; p. 288, 17,
p. 30-43., 30; p. 333-346], the composition
of the parent rock from which the
soil is formed and the granulometric
composition of the soil [22; p. 2053-
2069], the level of soil supply with micro-
elements [31; p. 176], the oxidation-
reduction conditions in the soil [32; p. 671-
©677], the environmental reaction [2; p.

10., 7; p. 882-892], in addition, the amount
and rate of mineral and organic fertilizers
applied [6; p. 839-849., 8; p. 250, 11; p. 9399-
9405, 23 p. 233-242., 29; p. 132-133] has
been confirmed in a number of scientific

studies.
Boron is found in nature as acharite
- 2MgO*B,0,*H.0, hydroboracite  —

Ca0O*MgO*3B,0,"6H,0O, in small quantities
in ulexite - Na,0"2Ca0*5B,0,"16H,0,
inoite — 2Ca0*3B,0,*13H.,0, and other
minerals [5; p. 111, 9; p. 272.,18; p. 252].

Boron is highly mobile depending
on the soil environment (pH), and can
migrate in both acidic and alkaline
environments. The highest mobility of
boron compounds is observed in acidic
environments (pH=1-5) and strongly
alkaline environments (pH=8-1) [2; p. 10, 7;
p. 882-892].

Water-soluble boron is very low in

soils, but accumulates in high
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concentrations in saline soils. The water-
soluble form of boron in soil accounts for
3-10% of the total amount [28; p. 179].

In the experiments of O.l.Alikhanova
[3; p. 22], it was found that the content
of water-soluble boron in saline soils is
significantly higher than in non-saline
soils, with the highest content recorded
in saline gypsum soils of the chloride-
sulfate type, ranging from 3-30 mg/kg,
and the lowest content in carbonate
saline soils (1.5-2.7 mg/kg).

According to N.Khayriyeva,
D.Eshmurodov [16; p. 101-102], the amount
of water-soluble boron in soils varies
between 09-43 mg/kg. This amount
varies in direct proportion to the
amount of easily water-soluble salts
(CaHCO,, NaCl, Na,SO,) in the soil. As the
amount of water-soluble salts in the soil
increases, the amount of boron in the
form that plants can absorb also increases,
and vice versa. However, even with a high
salt content in the soil, the amount of
mobile boron decreases as the soil's
granulometric  composition becomes
lighter.

Long-term high rates of mineral
fertilizers, including nitrogen fertilizers,
lead to a significant decrease in the
amount of water-soluble boron in soils [10;
p. 38-42].

Currently, the area of boron (B)
deficiency in Uzbekistan is 450 thousand
hectares [27; p. 29].

MATERIALS AND METHODS

The Zarafshan Valley is characterized

by a wide variety of natural and
geographical conditions. The natural
and geographical conditions and soil

properties of the valley have been
described in detail in @ number of works
4; p.9.,15; p.288.,19; p. 120, 20; p. 351, 35; p.
237-238].

The Zarafshan Valley is mainly
composed of Tertiary sedimentary rocks
overlain by Quaternary alluvial rocks.
Soil formation in the valley occurred
in  Quaternary rocks. Based on their
genesis, the rocks are divided into loess,
alluvial, proluvial, and alluvial-proluvial
deposits [21; p. 45].

The Zarafshan Valley is divided into
two sharply different landscape and
geographical regions according to its
natural conditions. The first is the eastern
part - foothills, steppes and loess plains,
the second is the western part - desert.
They differ sharply according to their
hydrogeological and land reclamation
conditions. The soils of the Samarkand
oasis belong to the first region, and the
soils of the Bukhara and Karakul oases
belong to the second region. In addition,
the Zarafshan Valley is divided into four
geomorphological regions, which differ
significantly in the structure of the
relief and the nature of the Quaternary
deposits: 1) Samarkand Basin, 2) Bukhara
subaerial delta, 3) Karakul subaerial delta,
4) Navoi-Kanimekh oasis [1; p. 5-11].

In the research, to study the effect
of the humus content, pH, nutrient
content, and granulometric composition
of the Zarafshan Valley soils on the
quantitative and qualitative changes in
microelements, 3-7 replicate samples
were taken from the plow layer of the
main soil types and subtypes distributed
along the Zarafshan River (from Jomboy
district to Olot district, a total of 17 soil
pit (profile) and analyzed. Fieldwork
was carried out on an expedition route
along the base plots characterizing the
irrigated soil type. Soil samples were
taken by tillage, subsoil, and parent
rock. Humus, pH, mobile phosphorus,
exchangeable potassium, and boron
(B) were determined for agrochemical
characterization of the soils.

In the studies, total boron was
determined according to E.KKruglova
[26; p. 40]. The total boron (B) content in
the topsoil of the studied soils was
compared with the content of the
standard sample SP-1 (53 mg/kg) in Kursk
black soils, which was taken as a standard.
Water-soluble boron was determined
using a Shimadzu AA-7000 atomic
absorption spectrophotometer.

In the experiment, agrochemical and

agrophysical analyses were performed
using the following methodological
manuals:  “Methods of agrochemical,
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agrophysical and microbiological studies
in cotton fields [26; p. 40]", "Methods
of agrochemical studies [24; p. 33]"
“Methods for determining macro and
microelements in plants, soil and water
[25; p. 91]" and “Guide to chemical analysis
of soil [4; p. 490". In the experiment,
the granulometric composition of the

soil  was determined according to
N.A.Kachinsky [26; p. 40].
Agrochemical analyses  included

humus (%) according to [V.Tyurin; total
nitrogen, phosphorus, and potassium (%)
according to I.M.Malsyev, L.P.Critsenko:
mobile phosphorus (mg/kg) according to
B.P.Machygin, exchangeable potassium
(mg/kg) according to PV.Protasov, and
soil pH determined using an Anion-7010
ionomer.

Statistical analysis of the experimental
results was carried out according to
B.A.Ushkarenko et al. [33; p. 330].

RESULTS AND DISCUSSION

Based on the expedition route, the
total boron content in all soils of the
Samarkand oasis studied was on average

higher than the reference value and
fluctuated within a wide range.
While in  automorphic soils the

accumulation of total boron was quite
clearly manifested in the humus layer,
in  hydromorphic soils, especially in
meadow-gray (soil pit (profile) 1/31) and old
irrigated meadow-gray (soil pit (profile)
5/31) soils, this phenomenon was observed

in soil-forming rocks.

Among the studied soils of the
Samarkand oasis, the old irrigated swamp-
meadow soils (Payariq district, soil pit
(profile) 6/34) were characterized by the
lowest retention of total boron in the
tillage layer. This is probably due to the
mineralogical composition of the parent
rock and the water-salt regime of these
hydromorphic soils.

The total boron content in the plow
layer of the automorphic old irrigated
typical gray soils of the 3rd terrace of the
right and left banks of the Zarafshan River
(Pavyarig district, soil pit (profile) 7/16; and
Pastdarg'om district, soil pit (profile) 8/16)
was found to be on average 90.0 and
919 mag/kg, respectively, which is higher
than that in the standard black soils.
Its content decreases towards the lower
layers, and the lowest content was
recorded in the soil-forming parent rocks.

The total boron content along
the profile of the weakly saline, old-
irrigated light gray soils of the left bank
of the Zarafshan River (Narpay district,
soil pit (profile) 10/38) varied from 66.8
mg/kg to 1128 mg/kg. In the arable
layer, its content was found to be
878 mg/kg, which is higher than the
reference value (Fig. 1). This is probably
due to the granulometric composition
and soil solution environment, and
accordingly, the coefficient of variation is
small.
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Figure 1. Total amount of boron in Zarafshan Valley soils
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According to the results of the
analysis, among the studied soils of the
Samarkand oasis, hydromorphic soils, in
particular, meadow-gray soils with a peat

1/31), have a high content of water-soluble
boron in the plow layer (average 0.70+0.10
mg/kg), but belong to the group of
undernourished soils in terms of this

layer (Jomboy district, soil pit (profile) indicator (TableT).
Table1
Distribution of the microelement boron in the soils of the Zarafshan Valley
- Boron, mg/kg Km
é) o total water soluble °
e S| o )
:LE* E = lim X tSe | V,% lim X | tSe | V.% 52 g g
% N £
* 55,8-78.,3 68,1 9,27 13,61 | 0,56-0,79 | 0,70 | 0,10 | 14,29 | 1,03 | 0,80 | 1,27
1/31 4 *k 36,3-82,2 65,1 | 20,25 | 31,11 | 0,55-0,81 | 0,71 | 0,12 | 16,90 | 1,09
* | 343-86,1 | 57,3 | 21,82 | 38,08 | 0,24-0,78 | 0,39 | 0,26 | 66,67 | 0,68
*¥*k* | 61,3-98,7 85,0 | 16,35 | 19,24 | 0,27-1,12 | 0,55 | 0,39 | 70,91 | 0,65
* 75,2-88.,3 79,9 7,29 9,12 | 0,25-0,52 | 0,41 | 0,14 | 34,15 | 0,51 | 1,05 | 1,95
2/32 | 3 *k 74,3-87,1 79,0 7,04 8,91 | 0,21-0,33 | 0,26 | 0,06 | 23,08 | 0,33
®kx 1 70,8-82,7 75,9 6,13 8,08 | 0,17-0,26 | 0,21 | 0,05 | 23,81 | 0,28
* 53,2-78.9 66,1 12,85 | 19,44 | 0,43-0,73 | 0,59 | 0,15 | 25,42 | 0,89 | 0,92 | 1,34
329 | 3 ** 31,4-86.5 58,0 | 27,60 | 47,59 | 0,32-0,69 | 0,52 | 0,19 | 36,54 | 0,90
*/ 23,5-78,2 50,9 | 27,35 | 53,73 | 0,18-0,27 | 0,23 | 0,05 | 21,74 | 0,45
wxk | 483.898 | 71,6 | 21,21 | 29,62 | 0,28-0,71 | 0,44 | 0,23 | 52,27 | 0,61
* 75,4-110,3 | 89,6 | 14,26 | 15,92 | 0,25-0,54 | 0,41 | 0,10 | 24,39 | 0,46 | 1,09 | 1,64
4/32 | 17 ** 1 74,3-110,1 | 88,7 | 13,00 | 14,66 | 0,21-0,44 | 0,33 | 0,09 | 27,27 | 0,37
*kx 1 70,8-99,7 81,9 9,82 11,99 | 0,06-0,48 | 0,25 | 0,16 | 64,00 | 0,31
* 95,2-98.9 96,8 1,91 1,97 | 0,30-0,35 | 0,32 | 0,03 | 9,38 0,33 | 095 | 1,78
5/31 3 ** 1034-102,3 | 973 4,55 4,68 | 0,22-0,29 | 0,26 | 0,04 | 15,38 | 0,28
**% 1 83,5-120,8 | 102,0 | 18,65 | 18,28 | 0,14-0,23 | 0,18 | 0,05 | 27,78 | 0,18
* | 547781 | 664 | 9,91 | 14,92 | 0,55-0,73 | 0,64 | 0,09 | 14,06 | 0,96 | 0,89 | 1,36
6/34 | 4 wk 33,9-81,6 55,2 | 20,00 | 36,23 | 0,49-0,80 | 0,59 | 0,14 | 23,73 1,07
*¥k% 1 59,2-96,4 75,0 | 15,79 | 21,05 | 0,22-1,00 | 0,47 | 0,36 | 76,60 | 0,63
* 82,3-98.5 90,0 7,73 8,59 | 0,47-0,73 | 0,62 | 0,16 | 25,81 | 0,69 | 1,15 | 0,87
7/16 5 *k 75,7-98.2 86,3 8,00 9,27 | 0,32-0,90 | 0,62 | 0,16 | 25,81 | 0,72
®kE166,3-91,4 78,2 | 11,52 | 14,73 | 0,27-1,00 | 0,71 | 0,18 | 25,35 | 091
* 76,4-102,8 | 91,9 | 13,77 | 14,98 | 0,45-0,73 | 0,63 | 0,15 | 23,81 | 0,69 | 1,15 | 1,00
8/16 3 ** 85,3-97,6 93,0 6,73 7,24 | 0,35-0,68 | 0,53 | 0,17 | 32,08 | 0,57
wxk | 654931 | 80,1 | 13,92 | 17,38 | 0,31-0,86 | 0,63 | 0,29 | 46,03 | 0,79
* 78,1-101,7 | 92,4 | 12,57 | 13,60 | 0,70-0,80 | 0,76 | 0,05 | 6,58 0,82 | 1,13 | 1,73
9/33 3 ** 1 84,3-104,2 | 95,5 10,17 | 10,65 | 0,62-0,66 | 0,64 | 0,02 | 3,13 0,67
**k | 66,2-98.4 82,1 16,11 | 19,62 | 0,41-0,46 | 0,44 | 0,03 | 6,82 0,54
* 81,7-96,6 87,8 6,66 7,59 | 0,24-0,69 | 0,47 | 0,12 | 25,53 | 0,54 | 1,17 | 0,71
10/38 | 5 ** | 83,5-112,8 | 90,0 | 12,77 | 14,19 | 0,42-0,66 | 0,53 | 0,13 | 24,53 | 0,59
*** 1 66,8-96,4 75,1 12,36 | 16,46 | 0,41-0,93 | 0,66 | 0,16 | 24,24 | 0,88
* 062 11287 | 2625 | 2040 | 098-123 | 1,12 | 013 | 1161 | 0.87 | 094 | 1,38
s |30 e | 1033 006 | 2098 | 17,11 | 0,68-0.75 | 0.71 | 0,04 | 563 | 0,58
il 1115’%66' 137,2 | 20,55 | 14,98 | 0,78-0,83 | 0,81 | 0,03 | 3,70 0,59
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— Boron, mg/kg Km

é) = total water soluble °
S S| o =
& | g & 5 | - | E
R 81 2 2 8 2
Sl1e = lim % tSe | V,% lim x e |V | 5 | 2] 5
Z S g

* 61,7-63,6 62,7 0,78 1,24 | 0,37-0,42 | 0,39 | 0,02 | 5,13 0,62 | 1,10 | 0,46

1226 | 4 | ** | 528564 | 544 | 1,83 | 336 |0,63-0,75 | 0,69 | 0,05 | 7,25 | 1,27
wex | 538507 | 563 | 2,73 | 4,85 | 0,82-0,85 | 0,84 [ 0,01 | 1,19 | 1,49
* | 80,9-857 | 832 | 2,02 | 243 |098-1,09 | 1,03 | 005 485 | 124 | 136063
1323 | 4 | ** | 42,7492 | 459 | 2,84 | 6,19 |0,95-1,05 | 1,00 | 0,05 | 5,00 | 2,18
wkx [ 587628 | 61,0 | 2,02 | 3,31 | 1,58-1,71 | 1,64 | 0,05 | 3,05 | 2,69

x 122179% 1692 | 3934 | 2325 | 2.51-321 | 2.83 | 031 | 1095 | 1.67 | 0,97 | 2,50
14024 | 4 | # 12537231 1896 | 3136 | 16,54 | 091-2.30 | 1,60 | 0,73 | 45.63 | 0.84
ok 123024& 1745 | 30,70 | 17.59 | 0.62-1,70 | 1.13 | 0.46 | 40,71 | 0.65

* | 81,2-92,6 | 853 | 441 | 517 |0098-1,33 | 1,07 | 0,15 | 14,02 | 1,25 | 1,36 | 0,63
1530 | 5 | ** | 434511 | 472 | 320 | 6,78 [094-1,12 | 1,02 | 0,07 | 6,86 | 2,16
wx [ 503676 | 62,3 | 3,19 | 5,12 | 1,62-1,84 | 1,69 | 0,00 | 533 | 2,71

x 128179”90‘ 201.8 | 1580 | 7.83 | 1.45-3.87 | 2.66 | 121 | 4549 | 132 | 1.17 | 2,02
16/32 | 3 | *x 12828158 2069 | 1692 | 818 | 1,24-343 | 231 | 1,10 | 47,62 | 1,12

xx 11%56?2- 172,7 | 15,75 | 9,12 | 0,97-1,54 | 1,32 | 0,31 | 23,48 | 0,76

* 117990”27' 1853 | 578 | 3,12 | 1,50-3,70 | 2,68 | 1,11 | 4142 | 145 | 1,16 | 2,20
1733 | 3 | ** 1281581 2029 | 16,42 | 8,09 | 1,20-330 | 2,16 | 1,06 | 49,07 | 1,06

sk 1156‘;’26‘ 159,1 | 437 | 2,75 | 0,83-144 | 122 | 034 | 27.87 | 0,77

Note: *- arable; **- subarable; ***-parent rock,; */ - stratum corneum

The soil pit (profile) is the same in tables and diagrams: 1/31- Jomboy district, meadow-serozem soil
with stratum corneum, 2/32- Jomboy district, right bank of the Zarafshan River, 2 terrace, irrigated
meadow alluvial; 3/29- Oqdarya district, meadow-serozem soil with matrix horizons, 4/32-Ishtikhan
district, right bank of the Zarafshan River, 2 terrace, irrigated meadow alluvial; 5/31-Ishtikhan area
irrigated meadow,; 6/34-Payariksky area, meadow marsh, irrigated; 7/16-Payariksky district, right
bank of the river Zarafshan, 3 terrace, irrigated typical serozem soil; 8/16-Pastdargom district, left
bank of the river Zarafshan, 3 terrace, irrigated typical serozem soil;, 9/33-Kattakurgan District, 2
terrace, irrigated meadow alluvial; 10/38-Narpay district, left bank of the river Zarafshan, 3 terrace,
light serozem soil; 11/15-Navoiy district, irrigated meadow alluvial, 12/26-Kiziltepa district, newly
irrigated brown-grassland; 13/23-Vobkent district, Bukhara upper delta, irrigated meadow takir,
14/24-Romitan district in the central part of the Bukhara delta, alluvial meadow; 15/30-Dzhandar
area, the lower reaches of the Bukhara delta, alluvial meadow; 16/32-Karakul district, the upper part
of the region Karakul delta, alluvial meadow, 17/33-Alat district, in the central part of the region, the
meadow-alluvial soils

It was found that the amount of water- Pastdarg‘om district, soil pit (profile) 8/16)
soluble boron in the plow layer of typical is on average less than the permissible
gray soils on the 3rd terrace of the right amount (0.62+016 and 0.63+0.15 mg/kg,
and left banks of the Zarafshan River respectively), but higher than in other
(Payariq district, soil pit (profile) 7/16; and  studied soil types and subtypes
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M arable

M subarable

M parent rock

1/31 2//32 3//29 432 5//31 6/34 T/16 8/16 9//33 10//38 11//15 12//26 13//23 14//24 15//30 16//32 17//33
Soil pit (profile)

Figure 2. Amount of water-soluble boron in Zarafshan Valley soils

The highest content of water-soluble
boron in the oasis was recorded in the
old irrigated meadow alluvial (Payshanba
town, soil pit (profile) 9/33) soils (average
0.7620.05 mg/kg), but it should be
noted that this content is less than the
permissible content. It should also be noted
that the coefficient of variation for the
content of water-soluble boron in the old
irrigated meadow alluvial soils (Payshanba
town, soil pit (profile) 9/33) was the
smallest among the studied soil types
and types in the Samarkand oasis
(V=6.58%), which indicates that Iits
content is almost evenly distributed in
the arable layer. It was determined that
these soils belong to the group of poorly
supplied  with  water-soluble  boron
according to the gradation of water-soluble
boron supply.

In the plow layer of the old irrigated
light gray soils of the 3rd terrace of the
left bank of the Zarafshan River (Narpay
district, soil pit (profile) 10/38), the amount
of water-soluble boron was recorded
as lower than the permissible amount
(average 0.47+012 mg/kg). It is noteworthy
that the light gray soils differ somewhat
froom other studied soil types and
subtypes in terms of the distribution of
water-soluble boron along the profile,
and its amount increases towards the
parent rock, accordingly, the migration
coefficient of water-soluble boron in
these soils was recorded as Km=0.71.

As a result of correlation-regression
analysis of the collected data, it was
determined that there are certain
relationships between soil properties and
water-soluble boron (Table 2).

Table 2
Response of water-soluble boron to soil properties
. . . Correlation

Ne Indicators Regression equation coefficient Impact

1 Granulometric composition y =024 +0,14x r=0,84

2 |pH y=0,23+0,14x r=0,83 strong, positive
3 Mo, mg/kg v=0,09+0,12x r=0,73

4 Mn, mg/ke y=0,02+0.,12x r=0,69

5 Total, mg/kg y=0,001 +0,113x r=0,67

6 | In the parent rock, mg/kg y =0,08 + 0,104x r=0,62 average, positive
7 | Zn, mg/kg v=0,14+0,1x r=0,58

8 Humus, % v=0,51+0,06x r=0,34

9 Co, mg/kg v=0,7+0,04x r=0.21 weak, positive
10 | K.O, mg/kg y=1,86 - 0,093x r=-0,56 o‘rtacha, salbiy
11 | P.O_, mg/ke No connection

12 | Cu, mg/kg No connection
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The relationship is linear (y=a+bx)
according to the analytical expression
for all indicators, but inverse (y=a-bx)
according to the change in direction only
in the interaction with exchangeable
potassium, i.e, it was found that the high
content of exchangeable potassium in the
soil composition has a moderate negative
effect on the accumulation of water-
soluble boron. It has been statistically

proven that the amount of boron
soluble in water is strongly correlated
with  granulometric composition, pH

and available molybdenum, moderately
correlated with available manganese, total
content, parent rock, available zinc and
humus, and weakly correlated with mobile
cobalt, ie. the heavier the granulometric
composition and the more alkaline the
environment, the greater the increase in
water-soluble boron.

CONCLUSION

The heavier the soil particle size
and the more alkaline the reaction, the
greater the amount of boron soluble in
water. All studied soil types and types of
the Samarkand oasis have a deficiency
of water-soluble boron in the arable layer,
and the wuse of boron fertilizers is
considered effective, while it is advisable
to apply them in various ways (for seed

germination, soil  application, foliar
feeding). In the conditions of alluvial
meadow soils of the Bukhara and
Karakul oases, the amount of water-
soluble boron in the arable layer s
very high, almost 2-25 times higher

than the permissible amount, and in
these oases there is no need to apply
boron fertilizers to the soil, but they can
be used for seed germination and foliar
feeding.
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Annotatsiya: Ushbu magolada Orolbo'yi hududida joylashgan Saykol va Sarigamish
ko'llaridagi makrozoobentos jamoalarining o'rganilishi tagdim etiladi. Tadgigot davomida
Saykol ko'lida 41 ta, Sarigamish ko'lida esa 27 ta bentos organizmlari turlari aniglandi. Ularning
taksonomik tarkibi, mavsumiy dinamikasi, biomassa ko'rsatkichlari hamda ustun turdagi
organizmlar tahlil gilindi. Olingan natijalar asosida suv havzalarining ekologik holati va baligchilik
salohiyati baholandi. Tadgigot natijalari ekologik monitoring, gidrobiontlarni introduktsiyalash
va mintagaviy biologik xilma-xillikni saglash bo'yicha ilmiy va amaliy ahamiyatga ega.

Kalit so‘zlar: Saykol, Sarigamish, makrozoobentos, Chironomidae (xo'rozquyruglar oilasi),
mollyuskalar, biomassa, taksonomik xilma-xillik, ustun turlar, kollektordrenaj suvlari, bioindikator,
ekologik monitoring.

AHHOTaUMA: B 0aHHOM CTaTbe NpeacTaBneH aHanm3 Makpo3006eHTOCHbIX COOBLLECTB 03Ep
Cankonb 1 CapblKaMblll, PacnooXeHHbIX B [NprapanibCKoM permoHe. B xooe mccneqoBaHMm
6bIN0 BbiAgBNEHO 41 BWO G6EHTOCHbIX OpraHW3MoB B o3epe CaWkonb W 27 BUOOB — B 03epe
CapblkaMblLl. [MTpoaHanM3mpoBaHbl MX TAaKCOHOMKWYECKMIM COCTaB, Ce30HHaA AMHaMIMKa, bMomMacca
M OOMUHMPYOLME BUAObL. Ha oOCHOBeE MOMyYeHHbIX [OaHHbIX AaHa OLEHKa 3KON0MMYeCcKoro
COCTOAHMSA W PbIOOXO3AMCTBEHHOIO MOTEHLMANa YKasaHHbIX BOJOEMOB. Pe3yisraThl MMeroT Kak
Hay4yHOe, TakK W MpaKTUYeckoe 3HadeHWe O/19 3KOOTMYECKOr0 MOHUTOPWHIE, UHTPOAYKLUMM
rMAPOBUMOHTOB M COXpaHeHMsa 6Mopa3Hoobpasna B permoHe.

KntoueBble cnoBa: Cankonb, CapblkaMblll, MaKpO3006eHTOC, XMPOHOMMUAbLI, MOTOCKM,
6rioMacca, TaKCOHOMKMYeCKoe pa3Hoobpa3me, AOMUHUMPYIOLLME BUObl, KONNEKTOPHO-APEeHaXKHbIe
BOAbl, BUOMHAMKATOP, KONOTNYECKNIA MOHUTOPUHT.

Annotation: This article presents a study of the macrozoobenthic communities in Lakes
Saykol and Sarykamysh, located in the Aral Sea region. During the research, 41 benthic organism
species were identified in Saykol and 27 species in Sarykamysh. Their taxonomic composition,
seasonal dynamics, biomass, and dominant species were analyzed. Based on the findings, the
ecological status and fisheries potential of these water bodies were evaluated. The results have
both scientific and practical significance for ecological monitoring, hydrobiont introduction,
and biodiversity conservation in the region.

Key words: Saykol, Sarykamysh, macrozoobenthos, Chironomidae, mollusks, biomass,
taxonomic diversity, dominant species, collector-drainage waters, bioindicator, ecological
monitoring.

Introduction: The desiccation of Sarykamysh are among these newly
the Aral Sea and the ensuing ecological formed water bodies and currently play a
crisis have led to the formation of significant role in the region’s ecological
numerous new collector-drainage lakes system. Assessing their biological
in the Aral Sea region. Lakes Saykol and productivity, particularly by studying the
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diversity of benthic organisms, is of great
importance as these organisms serve
as a vital resource for fisheries. This
article focuses on the macrozoobenthic
composition, seasonal dynamics, and
dominant species in these two lakes, with
the aim of evaluating their ecological
condition and potential for sustainable
use.

Annotated Review of the
References: Joldasova's seminal
monograph offers an in-depth taxonomic
and ecological overview of benthic
fauna in the Aral Sea, providing a critical
baseline for understanding long-term
ecological changes in this shrinking
water body. Her work is foundational
in characterizing the shifts in benthic
communities  as  saline conditions
intensified [1,2]. This study examines the
hydrobiological characteristics of collector-
drainage lakes, revealing how high salinity
and erratic hydrological regimes shape
fauna and water quality. It underscores
the importance of these artificial lakes
for biodiversity conservation and
aguaculture, despite their anthropogenic
origins [3,4,5]. This article contributes
vital data on macrozoobenthos diversity
in the Amudarya River's lower reaches,
offering valuable context for regional
comparisons  of  benthic  diversity—
particularly in newly formed or impacted
lake systems [6]. This work analyzes
benthic community changes in irrigation
reservoirs, highlighting seasonal biomass
trends and linking them to ecological
stressors such as temperature and fish
predation—topics directly relevant to your
study's seasonal findings [7,8]. This study
explores the roles of macrozoobenthos
and periphyton in assessing water quality
— reinforcing their value as bioindicators
in inland water monitoring efforts [9].
Focusing on Fergana Valley's aquatic
systems, this study enhances regional
understanding of benthic taxonomic
composition and informs broader
biogeographical comparisons across
inland waters [10]. By providing data on

benthic species composition, abundance,

and biomass in six lakes of Western
Kazakhstan, this research  supports
comparative analysis and highlights
regional ecological linkages with the

Aral and post-Aral aguatic environments
[11].

Results and Their Analysis

A total of 27 species of
macrozoobenthos organisms were
recorded in Lake Sarykamysh (Appendix
4). These species mainly represent the
fauna of saline waters. Three species of
oligochaetes were identified in this lake:
Limnodrilus helveticus, Nereis diversicolor,
and Paranais simplex. Among them,
Nereis diversicolor is unique to this lake
and has not been observed in any of the
other studied lakes. Overall, Lake
Sarykamysh showed the highest diversity
of annelids. In contrast, Lake Sarykamysh
had the lowest diversity of mollusks,
with  only two  species recorded:
Cerastoderma isthmicum and Theodoxus
pallasi, both of which are typically found
in  saline environments. Interestingly,
these mollusk species were not found
in any other surveyed water bodies.
Three crustacean species commonly
found in other lakes were also present in
Sarykamysh: Turkogammarus aralensis,
Paramysis lacustris, and Macrobrachium
nipponense. The insect component of
macrozoobenthos in Lake Sarykamysh
included 19 species, comprising: 1 species
of Heteroptera, 1 species of Odonata,
14 species of Diptera, 2 species of
Trichoptera, and 1 species of Coleoptera.
All recorded Diptera species belonged
exclusively to the Chironomidae family,
with  no representatives from other
dipteran families observed. This pattern,
aside from Sarykamysh, was also observed
only in Lake Achchikdl. However, both
lakes demonstrated greater chironomid
diversity compared to the other studied
lakes. Among the dominant chironomid
species were Cryptochironomus
supplicans, Cryptocladopelma gl. viridulus,
Polypedilum scalaenum, Rheotanytarsus
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gr. exiguous, and Tanytarsus gregarius —
all of which are specific to Sarykamysh and
Achchikol. Additionally, Cryptocladopelma
conjugens and Chironomus behningi
were also identified as dominant species
in Lake Sarykamysh. Two trichopteran
species were recorded in this lake:
Agrypnetes crassicornis and Oecetis |
ntima. While Oecetis intima was found in
all studied lakes, Agrypnetes crassicornis
was recorded only in  Sarykamysh,

Achchikol, and East Karateren.

In  summary, Lake Sarykamysh
supports a unigue macrozoobenthos
community. Among the recorded species,
several stand out as representatives of the
original Aral Sea fauna, including: Nereis
diversicolor O.F.  Muller (intentionally
introduced), Cerastoderma isthmicum
Issel, Theodoxus pallasi Lindholm, and
Turkogammarus aralensis (Uljanin) (see
Figures1and 2).

Figure 1. Theodoxus pallasi Lindholm (A), Nereis diversicolor O.F. Mller (B), and
Turkogammarus aralensis (Uljanin) (C) from Lake Sarykamysh.

Figure 2. Shell of Cerastoderma isthmicum Issel from Lake Sarykamysh.

Results and Their Analysis:
A total of 27 species of macro-
zoobenthos organisms were recorded

in Lake Sarykamysh (Appendix 4). These
primarily represent representatives of
the brackish water fauna. Three species
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of annelid worms were identified in this
lake: Limnodrilus  helveticus, Nereis
diversicolor, and Paranais simplex. Among
them, Nereis diversicolor is unique to
this lake and is not found in other lakes.
Overall, Lake Sarykamysh exhibited the
highest diversity of annelid worms. In
contrast, in terms of mollusk diversity,
Sarykamysh ranked the lowest. Only two
mollusk species were recorded here:
Cerastoderma isthmicum and Theodoxus
pallasi, both of which are typically
distributed in saline waters. Interestingly,
these mollusk species were not found
in other water bodies. Three species
of crustaceans typical for other lakes
were also recorded in  Sarykamysh:
Turkogammarus  aralensis, Paramysis
lacustris, and Macrobrachium nipponense.

The macrozoobenthos of
Sarykamysh includes 19 insect species:
1 species of dragonflies, 1 species of
dameselflies, 14 species of dipterans, 2
species of caddisflies, and 1 species of
beetles. All recorded dipteran species
belong to the Chironomidae family, with
no representatives from other dipteran
families. Such a situation was observed
only in Sarykamysh and Achchik lakes.
The chironomid larvae diversity in these
two lakes is higher compared to others.
Among chironomids, Cryptochironomus
supplicans, Cryptocladopelma gl. viridulus,
Polypedilum scalaenum, Rheotanytarsus
gr. exiguous, and Tanytarsus gregarius
were numerous, and these species are
found only in Sarykamysh and Achchik
lakes. Dominant chironomid species here
also include Cryptocladopelma conjugens
and Chironomus behningi. Two species of
caddisflies were recorded in Sarykamysh:
Agrypnetes crassicornis and  Oecetis
intima. While Oecetis intima was found in
all studied lakes, Agrypnetes crassicornis
was recorded only in  Sarykamysh,
Achchik, and Eastern Korateren. In
general, Lake Sarykamysh hosts a
unique macrozoobenthos community,
with the following representatives of
the Aral fauna of special interest: Nereis

diversicolor O.F. Muller (likely introduced+

deliberately), Cerastoderma isthmicum
Issel, Theodoxus pallasi Lindholm, and
Turkogammarus aralensis (Uljanin)

(Figures 1 and 2). These species are new to
this lake, and the methods of introducing
them to Sarigamish remain unknown.
Their presence in the water body appears
accidental, with causes not yet identified.
Moreover, no planned introduction of
hydrobiota has taken place in these
locations. According to .M. Joldasova, at
the end of the 1980s, fishermen started
fishing in Lake Sarykamysh due to the
cessation of fishing in the Aral Sea.
During this time, hydrobiota could
have accidentally entered fishing boats
transporting fish, resulting in unintentional
introduction. Currently, these species have
disappeared from the Aral Sea due to
increased salinity. All these species (except
Theodoxus) serve as good food for fish.
They could be introduced into fishery water
bodies across the republic, including the
saline fisheries of Bukhara, Kashkadarya,
Navoi, Jizzakh regions, and the Republic
of  Karakalpakstan. Furthermore, T.
aralensis, listed in the Red Book of
Uzbekistan as an Aral Sea invertebrate,
could expand its range and reduce
extinction risk if distributed to other
republic water bodies, contributing to
nature conservation. Mollusk species
such as Cerastoderma isthrmicum,
Colletopterum cyreum, Dreissena
polymorpha, and Theodoxus pallasi were

not recorded in Lake Saykol. However,
Lymnaea sp., Lymnaea stagnalis, and
Castatella fontinalis were unique to

Saykol and absent from other lakes. The
crustacean  Turkogammarus aralensis,
common in the studied lakes, was not
recorded in Saykol. Instead, Paramysis
lacustris and Macrobrachium nipponense
were found. Water bugs (Sigara assimilis
and Corixidae sp.) were present as in
other lakes. All four species of damselflies
recorded in different water bodies were
also found here. Interestingly, while
Saykol ranks first in macrozoobenthos
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diversity, it has the lowest diversity of
chironomid larvae, with only 10 species
recorded. Common chironomid species
(Tanytarsus gregarious, Procladius
ferrugineus, Cryptocladopelma defectus)
found in all lakes were absent here.
Dipteran species from other families were
more abundant in Saykol. For example,
Prodezzia semigigra and Sphaeromias
pictus were recorded only in Saykol
and Sarbas lakes. Only one species of
caddisfly, Oecetis intima, common to all
lakes, was found in Saykol. All five species
of aquatic beetles recorded across six lakes
were also present in Saykol—a situation
previously observed only in Sarbas lake. It
should be noted that the high diversity in
this lake leads to a decrease in dominance
level, resulting in fewer dominant
species. Depending on year and season,

Berosus sp. Thus, 41 species of
macrozoobenthos were recorded in the
Saykol basin, distributed as follows by
main taxa: Annelida - 2 species, Mollusca —11
species, Crustacea — 2 species, Heteroptera
— 2 species, Odonata - 4 species,
Chironomidae — 10 species, Coleoptera —
5 species, Trichoptera — 1 species, other
Diptera — 4 species. The number of
dominant species is 10.

Conclusion:

According to the study results, Lake
Saykol stands out as the water body with
the highest macrozoobenthos diversity
(41 species). Lake Sarykamysh recorded
27 species, with some hydrobiota unique
to this lake. Both lakes are important
biological resource sources for the Aral
Sea ecosystem. Chironomids, mollusks,
and crustaceans form the main part of

about 10 species can be dominant here. benthic biomass in these lakes.
Dominant species include Limnodrilus Their seasonal dynamics, dominant
helveticus, Anisus albus, Anisus sp., species succession, and adaptation to
Lymnaea auricularia, Lymnaea stagnalis, environmental conditions reflect the
Paramysis  lacustris, Sigara  assimilis, biological stability of the lakes. These
Camptochironomus pallidivittatus, findings provide a scientific basis for
Chironomus cingulatus, Cricotopus future development of fisheries in these
silvestris,  Tanytarsus exiguous, and water bodies.
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Tuprogshunoslik va agrokimyoviy tadqgiqotlar instituti

Annotatsiya. Ushbu magolada GAT va statistik usullar asosida drenaj tizimlarigacha
bo'lgan masofa bilan tuprog sho'rlanishi o'rtasidagi fazoviy munosabat baholangan va
tuprogning sho'rlanish darajasi drenaj tizimlariga bo‘lgan masofa bilan teskari bog'liglikda
ekanligi ko'rsatib o'tilgan.

Kalit so‘zlar: geoaxborot texnologiyalari, fazoviy tahlil, masofaviy zonalar, drenaj, bufer
gatlamlar, statistik tahlil.

AHHOTOUMA. B pOaHHOW cTaTbe Ha ocHoBe [TMC U1 CTaTUCTUMYECKMX MEeToOOB OlLleHeHa
MPOCTPAHCTBEHHAA  B3aMMOCBA3b  MEeOy  PacCTogHMeM OO0  AOPEHaXKHbIX  CUCTEM U
3aCOMEHHOCTbIO MOYB; MOKa3aHo, 4YTO CTerneHb 3acosleHrda Mo4YB HaxoouTca B obpaTHOM
3aBUCMMOCTM OT PACCTOAHMA 00 APEHAXKHbIX CUCTEM.

Kno4yeBble crsioBa: reoHGOpMaLVOHHbIE TexXHONOrMK, MPOCTPaHCTBEHHbIM
AVCTaHLMOHHbIE 30HbI, ApeHa)k, OydepHble Cou, CTaTUCTUYECKU I aHamns.

aHanms,

Annotation. This article uses GIS and statistical methods to assess the spatial relationship
between distance to drainage systems and soil salinity, and demonstrates that soil salinity
is inversely related to distance from drainage systems.

Key words: geoinformation technologies, spatial analysis, distance-based zones,
drainage, buffer layers, statistical analysis.
Kirish. So'nggi villarda geoaxborot lash va modellash uchun zamonaviy

texnologiyalari, xususan, geografik axborot
tizimlari (GAT) va masofadan zondlash
ma'lumotlari  tuproq resurslarini  tahlil
gilishda muhim ilmiy yo‘nalish sifatida
tobora ko'prog qgo'llanilmogda. Tuprog
fazoviy va vaqt birligida yuqgori darajada
o'zgaruvchan jism (tizim) bo'lib, uning

fizik va Kkimyoviy xossalari turli omillar
ta'sirida  keskin farglanadi. Shu bois
tuprogning fazodagi tagsimotini baho-

fazoviy tahlil usullaridan foydalanish zarur
hisoblanadi.

Bunday yondashuvlar nafagat
tuprogning sho'rlanishi, namlik rejimi,
meliorativ holati yoki mexanik tarkibini
o'rganish, balki degradatsiya jarayonlari
va ularning dinamikasini  monitoring
gilish imkonini ham yaratadi. Shu sababli
GCAT asosidagi  fazoviy tahlil  natijalari

yer resurslarini  samarali  boshqgarish,
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meloratsiya tadbirlarini rejalashtirish
va qishlog xo'jaligi amaliyotida optimal
yechimlar gabul qilish uchun ishonchli
ilmiy asos sifatida xizmat giladi [1, 2, 3, 4].
Tadqiqgot obyekti. Buxoro viloyati

Kogon tumani «Bo'ston» massividagi
eskidan sug'oriladigan o'tloqi
tuproglari.

Tadgiqot natijalari. Buxoro

viloyati Kogon tumani «Bo'ston» massivi
hududida tuprog sho'rlanish holatlari
CAT texnologiyalari va statistik usullar

yordamida drenaj tarmoglariga nisbatan
zonalar

masofaviy kesimida umumiy

Multiple Ring
Buffer

tahlil gilindi. Ya'ni, drenaj (zovur) liniyalari-
dan (trassalaridan) uzoglashgan sari
tuprog sho'rlanishidagi o'zgarishlar anig-
lanib, ularning o'zaro bog'ligligi baho-
landi. Natijada, yerlarning sho'rlanishiga
garshi  kurash va meliorativ  holatini
yaxshilash yuzasidan ilmiy asoslangan
tavsiyalar ishlalbb chigish uchun zarur
bo'lgan axborot ma’'lumotlari olindi.
Tadgigotlarda  geografik  axborot
tizimi (CAT) imkoniyatlari keng qgo'llanilib,
tuprog sho'rlanishi ko'rsatkichlarini fazoviy
tahlil gilishda GAT dasturida quyidagi
ketma-ketlik bosqgichlari bajarildi (1-rasm):

T-rasm. GAT dasturida tuproq sho‘rlanishi ko‘rsatkichlarini fazoviy tahlil qilish ishlarining
ketma-ketligi

1. Multiple Ring Buffer (bir nechta
halgali bufer) vositasi yordamida
meliorativ.  drenaj tarmoglari atrofida
masofaviy zonalar tashkil etildi. Xususan,
har bir drenaj liniyasi bo'ylab 0-100 m,
100-200 m, 200-300 m va 300 m dan

bo'vicha segmentlarga ajratadi.
2-rasmdagi tasvirga ko'ra markazdagi

— qizil chizig - drenaj (zovur) tizimi;
yashil maydon - drenaj tizimidan 100
metrgacha bo'lgan masofadagi hudud;

sarig maydon - drenaj tizimidan 100-200

uzog bo'lgan halgali zonalar belgilandi. metrgacha bolgan masofadagi hudud;
Bu zonalar yerning (tanlangan nuqgta- och qizil (pushti rang) maydon - drenaj
larning) drenajga vyaqinlik darajasini  tizimidan 200-300 metrgacha bo'lgan
ko'rsatib, sho'rlanish targalishini masofa masofadagi hududni ifodalaydi.
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2-rasm. Buxoro viloyati Kogon tumani Bo‘ston massividagi drenajlar tizimi bo‘ylab
o‘tkazilgan masofa zonalari bufer gatlamlari (0-100, 100-200, 200-300, > 300 m)

1. Sho'rlanish  darajalari  aniglangan
obyektlar (tuprog namunalari olingan
nugtalar) mazkur zonalar bilan fazoviy
birlashtirish  (Spatial Join) amali orgali
bog'landi. Bunda har bir nugta qaysi
masofa zonasiga tegishli ekani gayd

gilinib, uning atribut jadvaliga mos zona
kategoriyasi go'shildi.

2. Har bir masofa zonasi kesimida
tuprog sho'rlanishining statistik ko'rsat-
kichlarini  hisoblash  uchun  statistik
xulosa (Summarniy Statistics) vositasidan
foydalanildi. Natijada zonalar bo'yicha
sho'rlanish darajasi giymatlarining
o‘rtacha (Mean), minimal va maksimal
fargi  (Range), shuningdek, nuqgtalar
soni (Count) kabi statistik parametrlari
aniglandi. Zarur hollarda birinchi va
oxirgi qgiymatlar (First/Last) ham gayd
etilib, ma'lumotlar to‘plamining statistik
ko'rsatkichlari batafsil tavsiflandi.

3. Sho'rlanish  darajalarining  butun
maydon bo'ylab uzluksiz  tagsimotini
ko'rsatish  uchun IDW interpolyatsiya

usuli go'llandi. ArcGIS dasturining Inverse
Distance Weighting (masofaga teskari
og'irlik) interpolyatsiya vositasi yordamida

sho'rlanish  darajasining sath  xaritasi
(ragamli model) vyaratildi. Natijada hosil
gilingan rangli xaritalarda hududning
turli  nugtalaridagi sho'rlanish  darajasi
uzluksiz maydon sifatida aks ettirildi.
Ushbu tematik  xaritalar  yordamida
sho‘rlangan vyerlarning qayerida tuzlar-
ning ko'prog to'planishi anig kuzatildi.
CAT va ananaviy dala tadgigotlari
integratsiyasi tuprog sho'rlanishini ragam-
li xaritalash va bashorat gilishda ancha
samarali va tezkor yondashuv ekanini
ta'kidlash lozim.

Masofaviy zonalar bo‘yicha sho‘rlanish-
ning tarqgalishi. Olingan natijalar shuni

ko'rsatadiki, drenaj tarmoglariga yaqgin
hududlarda tuprog sho'rlanishi sezilarli
darajada pastrog bo'lishi gayd qilindi.

Xususan, 0-100 m masofa ichida joylash-
gan nugtalarning aksariyati sho‘rlanma-
gan yoki kuchsiz sho‘rlangan toifaga
mansub bo'lib, bu zonada tuprogning
sho'rlanish ko'rsatkichi eng past o‘rtacha
giymatga ega. 100-200 m va 200-300 m
oralig'idagi zonalarda sho'rlanish darajasi
biroz oshib, ayrim joylarda o'rtacha
sho'rlanish  holatlari  kuzatila boshlandi.
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Eng uzog, 300 m dan ortig masofadagi
hududlarda esa sho'rlanish eng yugori
darajaga yetdi - bu zonada o'rtacha
sho‘rlangan  tuproglar  ulushi  keskin

ortib, ba'zi nuqgtalarda kuchli sho'rlanish
ham qgayd etildi.

holatlari Shu tariga,

drenajdan  uzoglashgan sari  tuprog
namunalari tarkibidagi tuz migdori oshib
borishi aniglandi. Bu holat 3-rasmdagi
rangli xaritada yaggol o'z aksini topgan.

Points__distance
masofa
o-100
- 100 - 200
& =z2o0-300
@ 300 - A0
Sho'rianish darajasi
Kuchss
Orascha
B shomanmagan

3-rasm. Tuproq kesmalarining drenaj tizimigacha bo‘lgan masofasi va tuproqlar sho‘rlanishi
darajasining o‘zaro bog‘ligligi (Spatial Join) ko‘rinishi

Interpolatsiya xaritalari va zonal
tahlil.  IDW interpolyatsiyasi  asosida
tuzilgan sho'rlanish xaritasida hududning
sho'rlanish  bo'yicha notekis tagsimlan-
gani ko'rinadi. Drenaj (zovur) lar atrofida
sho'rlanish darajasi past bo'lgan
«hududlar» mavjud bo'lib, ular atrofida
masofa ortgani sayin sho'rlanish darajasi
gradatsion ravishda ortib boradi. Masalan,
o‘rganilgan «Bo'ston» massivining
markaziy gismidan ogib o‘tuvchi drenaj
atrofida sho'rlanishning minimal giymat-
lari kuzatilgan bo'lsa, massiv chekkalariga

tomon (drenajdan uzogda) sho'rlanish
ko'rsatkichlari sezilarli darajada oshgan.
Bu natijalar masofa zonalari bo'yicha

o'tkazilgan tahlil bilan hamohang bo'lib,
0-100  m zona doirasida interpolyatsiya
sathi asosan past qgiymatlarni tashkil

etgan bo'sa, 300 m va undan olisroqg
zonalar esa yuqori sho'rlanish giymatlari
bilan ajralib turadi.

Statistik  ko'‘rsatkichlar  tahlili.
Har bir masofa zonasi uchun olingan
statistik parametrlarning solishtirma
tahlili sho'rlanish darajasidagi tafovutlarni
yanada vyaqqgol ravishda ochib berdi.
Masalan, 0-100 m zona doirasida tuprog
sho'rlanishining o'rtacha migdori minimal
bo'lib, standart og'ish ham nisbatan
kichik (demak, sho'rlanish giymatlarining
targalishi uncha keng emas). Ushbu
zonadagi eng katta va eng Kkichik giymat
fargi ham cheklangan bo'lib, bu drenaj
vaginida juda ekstremal sho'rlanish
holatlari uchramaganini ko'rsatadi. 100-
200 m va 200-300 m zonalarda o‘rtacha
giymat biroz oshgan holda, mos ravishda
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standart og‘ish ham ortgani kuzatildi —
bu oralig masofalarda sho'rlanish darajasi
ayrim  nugtalarda  yuqgorirog  bo'lsa-
da, umumiy fon hali o'rtacha darajada
ekanini ko'rsatadi. Eng uzog 300 m va
undan olis zona statistik ko‘rsatkichlari-
da keskin o'zgarish gayd etildi: o'rtacha
sho'rlanish giymati yuqgori (masalan, ba'zi
nugtalarda sho'rlanish darajasi  keskin
oshib, ekstremal qgiymatlar kuzatilgan),
standart og'ish ham katta (demak, bu
zonadagi sho'rlanish giymatlari o'rtasida
farg yuqgori).

Yugoridagi natijalardan kelib
chigib, qgaysi zonalarda vyerlar ko'prog
sho'rlangani  anig tasniflandi:  asosan

drenajdan uzoqda joylashgan maydonlar
sho'rlanishning «o‘choglari» bo'lib, aksincha,
drenajga vyaqin vyerlarda tuprogning
sho'rlanish  darajasining pastligi  gayd
gilingan. Bu esa amaliy jihatdan muhim

natija  bo'lib, melioratsiya tadbirlarini
rejalashtirishda  fazoviy  ustuvorliklarni
belgilash  imkonini  beradi.  Xususan,

300 m dan ortig masofadagi zonalarga
alohida  e'tibor qgaratish, qgo'shimcha
drenaj inshootlari qurish yoki sho'r yuvish
agrotexnikasi kabi chora-tadbirlarni
aynan shu hududlarda jadallashtirish
kerakligini ko‘rsatadi.

Tadgigot davomida GAT vositalari
yordamida olingan natijalar  shuni

TUPROQSHUNOSLIKDA GAT
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ko'rsatadiki, fazoviy tahlil usullari nafagat
sho'rlanish  darajasini  xaritalash, balki
uning sabab-natija bog'ligliklarini
ham aniglashda (masalan, drenaj ta'sir
doirasini aniglash) juda samaralidir. Shu
bois, ushbu yondashuv kelgusida boshga
hududlarda ham qgo'llanilib, yerlarning
ekologik-meliorativ  holatini yaxshilashga

garatilgan yechimlar (tadbirlar) gabul
gilishda ilmiy asos bo'lib xizmat qilishi
mumkin.
Xulosa

Tuproq sho‘rlanishiga drenaj
tizimining bog'ligligini o‘rganish magsa-
dida zamonaviy  geoaxborot  tizimi
texnologiyalari  asosida  tahlil  ishlari

o'tkazildi. GAT tahlil natijalari o'rganilgan
massivlarda tuprogning sho'rlanish daraja-
si drenaj tizimlariga bo‘lgan masofa
bilan teskari bog'ligligini anig tasdigladi.
O'rganilgan  massivlarda GCAT tahlillari
drenaj tarmog‘idan 200 metrdan
uzoglashgan sari  tuprog sho'rlanishi
sezilarli oshishini, 0-200 m oralikda esa
sho'rlanish  darajalari  nisbatan pastligi
aniglandi. Mazkur fazoviy kartalar va
statistik ko'rsatkichlar shu hudud uchun

ustuvor  melioratsiya  chora-tadbirlarini
(drenaj tarmog'ini  kengaytirish, sho'r
yuvishni mintaga bo'yicha differensial-
lash) ilmiy asosda belgilash imkonini

yaratadi.
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Maqolaning nomi qaysi tilda yozilishidan qat’iy nazar (Shriftning kattaligi — 14) — bosma harflarda
markazda go'yiladi.

Maqolaning qisqgacha annotatsiyasi o’zbek, rus, ingliz tillarida bo‘lishi lozim. Shriftning kattaligi —12.
Qatorlar oralig’i (interval) — 1 yozilishi lozim. Annotatsiyadagi so‘’zlar soni kamida 60-80 ta.

Kalit so‘zlar — (10-12 tadan kam bo‘lmagan) uch tilda o‘zbek, rus, ingliz tillarida beriladi.

Maqgola mavzusiga mos UO‘T indeksi birinchi sahifaning chap burchagiga qo'yiladi.

- Jadvallar minimal (3-4 jadval) migdorda matn ichida beriladi. Ularning hajmi 1 sahifadan osh-
masligi kerak. Jadval, grafik va maqola matnlarida bir xil ma’lumotlarni takrorlash mumkin emas. Jad-
vallar nomlanishi va nomerlanishi shart (jadval 1, jadval 2). lllustrasiyalar eng ko‘pi bilan (2-3 rasm) bo'lishi
kerak, maqolaning zarur joylarida suratlarga ilova qgilinadi (rasm 1, rasm 2).

Matndagi havolalar quyidagi tartibda shakllantiriladi; [1] yoki [2, C.170] yoki [3, C.132, 185, 193].

Foydalanilgan adabiyotlar ro'yxati alifbo tartibida (Times New Roman; 12 shrift; 1.0 interval) ko‘rsa-
tilishi lozim.

Tayyor maqgolaning hajmi 8 betdan kam bo‘lmasligi lozim.

Jurnalda nashr etilgan maqolalarda keltirilgan ma’lumotlarining hagqgoniyligiga mualliflar mas’uldir.

Magqolalar tahrirdan o‘tkaziladi, shuningdek, tahrirdan o‘tmagan maqolalar jurnalda chop etilmay-

di. Jurnal- ning har bir soni TATI ning www.soil.uz saytining «ILMIY JURNAL» platformasining «Tahririyat»
gismida va Institutning t.me/tati_soil telegram kanalida muntazam ravishda joylashtirilib boriladi.

TAHRIRIYAT
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