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Annotaciya. Maqgalada Qaraqgalpagstanmin jer asti suwlart 1,5-2,5 m terenlikte jaylasqan, kushsiz
shorlangan jenil hdm ortasha qumlaq topiraglarinda gawashanin S-4727 sortin tamshilatip suwgariwdin
natiyjeliligi qariglap suwgariw menen salistirilip bahalangan. Dala tajiriybesi 2025-2026-jillarda tush
variantta 6tkerildi: qariglap suwgariw (6ndiris qadagalaw1); suwgariw aldinan topiraq 1galligin shegaraliq
dala 1gal styimliligina (ShDIS) salistirganda 70-80-65 % da uslap tamshilatip suwgariw; 80-80-65 % da
tamshilatip suwgariw. Tamshilatip suwgariwda mawsimlik suwgariw normasi jenil topiraglarda 34—36 %,
ortasha qumlaq topiraglarda 25-28 % ke kem boldi. Paxta ztiraati gadagalawga salistirganda 6,6-11,2 c/ga
kép boldi (43,5 ham 41,6 c/ga). Tamshilatip suwgarilgan variantlarda topiragtin hdm izey suwlarinin
duzlamw1 qariqlap suwgariwga qaraganda az artti. En ndtiyjeli variant sipatinda 70-80-65 % rejimi
aniglandi (rentabellik darejesi 75 %).

Gilt sozler: gawasha, tamshilatip suwgariw, suwgariw tartibi, suw tnemlew, topiraq shorlamwi, izey
suwlari, zaraatlilik, Qaraqalpagstan.

AnHoTanus. B craTthbe [jaHa orjeHKa 3 heKTHBHOCTH Kare/IbHOT0 OpollieHus XaomyaTHuKa (copt C-4727) B
CpaBHeHUH C GOPO3/KOBBIM TIOJIMBOM Ha €/1ab03aCcoeHHBIX MOYBAX JIETKOTO W CPeJHETO MeXaHHUUeCKOTO0
cocTtaBa Kapaka/imnakcTaHa MpH 3a/ieTaHu TPYHTOBBIX BOA Ha Tyoune 1,5-2,5 M. IToseoli onbIT 2025—
2026 rr. BK/IIOYAA TPU BapyaHTa: OOPO3KOBBLIA IMOMWB (TIPOM3BO/ICTBEHHBIM KOHTPOJb); KareJbHOoe
OpoIlieHue TPH NPe/I0/IMBHOMN BiaaxXHOCTH TouBbl 70—80—65 % ot HB; karnensHoe opoiiieHue npu 80—80—
65 % ot HB. IIpu KanesbHOM OPOLLIEHUH Ce30HHasi OPOCUTe/TbHas HOpMa CHU3WIach Ha 34—36 % Ha Jierkux
1 Ha 25-28 % Ha cpejiHeriecYaHbIX [10YBAaX, YPO’KalHOCTb XJI0MKa-ChIpLia MoBbIcKIach Ha 6,6—11,2 1yra.
3acosneHre TIOYBBI M TPYHTOBBIX BOJ, TIPH KareJIbHOM OPOIIEHWH POC/IO 3HAUMTeNBbHO c1abee, yeM IpH
6opo3akoBoM mouBe. Haubosee s dekTrBHBIM Mpu3HaH pexkum 70—80-65 % ot HB (peHTabenbHOCTD 75
%).

KioueBbie ¢J10Ba: XJIOMUATHUK, KareJbHOE OPOIIEHUEe, PEXKUM OpOIIeHUs, SKOHOMHUS BO/IbI, 3aCOJIEHHE
TIOYBBI, TPYHTOBBIE BOALI, YPOKAUHOCTb.

Abstract. The article evaluates drip irrigation of cotton (variety S-4727) compared with furrow irrigation on
slightly saline light and medium sandy soils of Karakalpakstan with groundwater at a depth of 1.5-2.5 m.
The 2025-2026 field experiment had three treatments: furrow irrigation (production control); drip irrigation
with pre-irrigation soil moisture of 70-80-65% of field capacity; and drip irrigation at 80-80-65%. Drip
irrigation reduced the seasonal irrigation norm by 34-36% on light soils and by 25-28% on medium sandy
soils, and raised seed cotton yield by 6.6—11.2 c/ha. Salt accumulation in soil and groundwater was markedly
lower under drip irrigation. The 70-80-65% regime proved the most effective (profitability 75%).
Keywords: cotton, drip irrigation, irrigation regime, water saving, soil salinity, groundwater, yield.
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Kirisiw

Global klimat 6zgeriwi ham xaliq saninin artiw1 sebepli suw tamtarisligi kisheyip barmagta,
bul awil xojaliginda suwdi unemleytugin texnologiyalard: engiziwdi talap etedi. Qaraqalpagstanda
suwgarilatugin jerler 514 min gektarga jaqin bolip, olardin yariminan kébireginde jer asti suwlari 1,5—
2,0 m terenlikte jaylasqan ham mineralizaciyas1 2—-3 g/l ti quraydi. Bunday sharayatta gawashani
dasturiy gariqlap suwgariw ulken suw sarp1 menen birge izey suwlarinin koteriliwine ham topiragtin
ekilemshi shorlaniwina alip keliwi mimkin.

Tamshilatip suwgariwdi keri engiziw waziypast Ozbekstan Respublikasi Prezidentinin
qararlarinda [1, 2] ayrigsha atap 6tilgen. Tamshilatip suwgariw suwd: tikkeley tamir zonasina
jetkeredi ham suw sarpin kemeytiwge mumkinshilik beredi. Maselen, gariglap suwgariwda gektarina
5673 m? suw sarplangan jagdayda 7 marte tamshilatip suwgariw 3663 m? suw sarpin tamiyinlegeni,
yagnly 31,9 % suw unemlengeni hagqinda maghwmat bar [3]. Biraq tamshilatip suwgariwdin
natiyjeliligi topiraqin mexanikaliq quramina, 1gallamiw konturinin 6lshemine ham duzlardin qayta
topiraglarinda bul usildi qollaniw boyinsha ilimiy izertlewler jeterli emes.

Izertlewdin magseti — jer ast1 suwlar1 1,5-2,0 m terenlikte jaylasqan, kushsiz shorlangan jenil
ham ortasha mexanikaliq quraml topiraqlarda gawashanm tamshilatip suwgariwdin suw sarpina,
topiraq ham izey suwlarimin duz rejimine, zuraatlilikke ham ekonomikaliq natiyjeliligine tasirin
qariglap suwgariw menen salistirip bahalaw ham optimal suwgariw tartibin tiykarlaw.

Materiallar ham izertlew usillari. Dala tajiriybeleri Nokis rayoninda 2025-2026-jillarda
otkerildi. 1-tajiriybe dalas1 Aralboy1 xaligaraliq innovaciyaliq orayinin tajiriybe maydaninda
jaylasgan bolip, topiragi mexanikaliq qurami boyinsha jenil, kishsiz shorlangan; jer asti suwlari 2,0—
2,5 m terenlikte, mineralizaciyas1 2,0-3,0 g/l. 2-tajiriybe dalas1 institut tdjiriybe maydaninda
jaylasgan bolip, topiragi ortasha qumlaq; jer asti suwlar1 1,5-2,0 m terenlikte, mineralizaciyas1 2,5—
3,0 g/l. Aymaqtin klimat1 kontinental ham qurgaq, jillq ortasha jawin-shashin mugdar1 112—-120 mm
di quraydi.

Tajiriybe ush variantta ham tort takirarlamwda jaylastirildu:

*  1-variant (6ndiris qadagalaw1)- jer dstinen qariglap suwgariw;

*  2-variant — tamshilatip suwgariw, suwgariw aldinan topiraq 1gallig1 ShDIS ga salistirganda 70—
80-65 % da;

*  3-variant — tamshilatip suwgariw, suwgariw aldinan topiraq 1gallig1 80-80—-65 % da.

Qariq uzinhigi 100 m, gariglar araligir 0,6 m; har variantta 8 gatar bolip, esaplaw ushin 4 gatar
alindi. Gawashamn Qaraqalpagstan ushin rayonlastirilgan S-4727 sorti 6-10-aprelde egildi, nél
galinhigr 90-100 min/ga qaldirildi. Tamshilatip suwgarilgan variantlarda aziglandiriw suyiq halda
berildi (N 250, P 175, K 125 kg/ga). Tamizgish suw sarp1 1,6 l/saat, tamizgishlar aralig1 40 sm bolip,
tamshilatip suwgariw trubasi jenil topiragta har bir gawasha qgatarinin astina (7-10 sm araliqgta),
ortasha qumlagq topiraqta qariqtin ortasina jaylastirildi.

Suwgariw normasi S.N.Rijov formulas1 boyinsha [5] esaplandi; qariglap suwgariwda suw
Chipoletti suw 0lshegishi menen oOlshendi. Topiraq 1gallig1 termostat-tarezi usilinda ham
tenziometrler jardeminde, topiraqtin koélemlik massasi ham suw otkiziwshenligi vegetaciyanin
basinda ham aqirinda aniglandi. Izey suwlarn gaddi baqlaw qudiglarinda har on kinde ham
suwgariwdan aldin ham keyin 6lshendi; topiraq ham izey suwlarindagi duzlar laboratoriya analizi
menen aniqlandi. Zuraat qolda teriw joli menen esapga alindi, natiyjeler B.A.Dospexov usilinda [4]
dispersiyaliq analiz etildi. Evapotranspiraciya Penman—Monteyt, Bleyni—Kriddl, N.I.Ivanov ham
S.M.Alpatev usillart menen esaplanip, dala natiyjeleri menen salistirildi; suwganiw tartibi FAO
metodikas1 [6] boyinsha da tekserildi. Ekonomikaliq natiyjelilik ondiris qarejetleri tiykarinda
esaplandu.

Natiyjeler ham olardi talqilaw

Vegetaciya basinda topiraqtin kélemlik massasi 0-30, 0-50, 0—70 ham 0—100 sm gatlamlarda 1-
atizda 1,28; 1,29; 1,30 ham 1,31 g/sm3, 2-atizda 1,39; 1,40; 1,41 ham 1,41 g/sm3 boldi. Vegetaciya
aqirinda ol gariglap suwgarilganda 0,03-0,04 g/sm? ga, tamshilatip suwgarilganda bolsa tek 0,01-
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0,02 g/sm? ga artip, tamshilatip suwgariwdin topiraq strukturasina unamh tasiri korindi. Topiraqtin
suw Otkiziwshenligi 2-variantta vegetaciya aqirinda qadagalawga salistirganda 0,024—0,038 mm/min
ga joqar1 boldi.

Tamshilatip suwgariwda suwgariwlar san1 kop, biraq har bir suwgariw normasi kishi boldi,
natiyjede mawsimlik suw sarp1 keskin kemeydi (1-keste). Jenil topiraglarda ortasha suw inemlew 2-
variantta 1926 m?3/ga (36,2 %), 3-variantta 1806 m3/ga (34,0 %), ortasha qumlaq topiraglarda saykes
tirde 1396 m3/ga (27,8 %) ham 1244 m3/ga (24,8 %) ti quradi.

1-keste. Har qiyh topiraq sharayatlarinda ham suwgariw usillarinda gawashani mawsimlik suwgariw
normasl, m3/ga

Atz (topiraqtin Variant Suwganwlar | 2025-j. 2026-j. Ortasha Qadagalawga
mexanikaliq sani salistirganda, m3/ga (%)
qurami)
1-dala (jenil) 1 6 5160 5471 5316 -

2 18 3407 3372 3390 -1926 (36,2 %)

3 21 3522 3497 3510 -1806 (34,0 %)
2-dala (ortasha 1 5 4965 5086 5026 -
qumlaq) 2 15 3686 3573 3630 -1396 (27,8 %)

3 18 3846 3717 3782 -1244 (24,8 %)

En qolayh rejim sipatinda 70-80-65 % variant1 belgilendi. Jenil topiraglarda ol 18 marte
suwgariwdi qamtidi: 6siw fazalar1 boyinsha 4-12—2 sistemasinda, gektarina ortasha 194, 177 ham
224 m?® normalar menen (jami 3354 m?ga). Ortasha qumlaq topiraglarda 15 marte, 4-9-2
sistemasinda, gektarina ortasha 245, 227 ham 279 m? normalar menen (jami 3583 m3/ga) suwgarnw
usinis etiledi. Suwgariw aldinan topiraq 1galligr gullewge shekem 68,0-69,3 %, gullew-goreklew
dawirinde 78,0-79,2 %, pisiw dawirinde tamshilatip suwgariwda 63,5-66,2 % ShDIS darejesinde
uslandi. FAO «CropWat» bagdarlamasi boyinsha esaplangan tartip (18-21 suwgarnw, 4863-5015
m3/ga) dala natiyjesinen 1400—1500 m3/ga kop bolip shiqti, yagniy dala sharayatinda tekserilgen rejim
jane de inemli.

Tajiriybe baslamiwinda 0—100 sm gatlamda xlor ion1 0,021-0,026 %, qurgaq galdiq 0,250-0,290
% bolip, barliq variantlarda shorlaniw darejesi birdey edi. Vegetaciya aqirinda duzlar barliq
variantlarda artti, biraq tamshilatip suwgariwda artiw sezilerli kem boldi (2-keste): xlor ion1 boyinsha
0,005-0,006 %, qurgaq qaldiq boyinsha 0,073-0,103 % kem duz toplandi.

2-keste. Vegetaciya aqirinda 0—100 sm gatlamdag1 duz mugdari, %

T4jiriybe dalasi Variant Xlor ion1 Qurgaq qaldiq
1-dala (jenil) 1-variant (gariglap) 0,029-0,034 0,365-0,408
2- hdm 3-variant (tamshilatip) 0,024-0,028 0,292-0,336
2-dala (ortasha 1-variant (gariglap) 0,030-0,037 0,387-0,448
qumlaq) 2- hdm 3-variant (tamshilatip) 0,025-0,031 0,316-0,345

Izey suwlarimin mineralizaciyasi da tamshilatip suwgarilgan atizlarda turagliraq bold: (3-keste).
Qarnglap suwgariwda qurgaq qaldig 2025-jihh 0,391 g/l ge, 2026-jili 0,401 g/l ge artgan bolsa,
tamshilatip suwgariwda bul koérsetkish 0,038-0,042 g/l di gana quradi; vegetaciya aqirinda izey
suwlarinin koteriliwi baglanbad.

3-keste. Izey suwlar1 mineralizaciyasinin 6zgeriwi, g/l (qurgaq qaldiq)

Jil Variant Dawir basinda Déawir aqirinda Pariq
2025 1 2,765 3,156 +0,391
2 2,765 2,804 +0,039
3 2,765 2,806 +0,041
2026 1 2,789 3,190 +0,401
2 2,789 2,827 +0,038
3 2,789 2,831 +0,042

Gawashanini 6siwi, rawajlaniw1 ham ziirdatliligi. Terimnen aldin gektardagi nal san1 tamshilatip
suwgarilgan variantlarda 93,2-94,6 min, qariglap suwgarilganda 91,1-92,5 min boldi; vegetaciya
dawaminda nabit bolgan nallerdin sani tamshilatip suwgariwda 1,6—1,9 mini/ga, qariglap suwgariwda
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3,1-3,3 min/ga ga ten boldi. Avgust ayinda gawasha pagalinin biyikligi gadagalaw variantta 66,3—
79,1 sm, 2-variantta 81,8-83,5 sm, 3-variantta 81,1-82,9 sm; 6nim shaqalar1 saykes tirde 8,5-9,3;
11,4-13,0 ham 11,1-11,9 dana boldi. Bir gérektegi paxta salmag 1-atizda 4,26 g (qadagalaw), 4,47 g
(2-variant) ham 4,42 g (3-variant), 2-atizda 4,21; 4,41 ham 4,36 g bold1.

Paxta zuraati tamshilatip suwgarilgan variantlarda gadagalawdan sezilerli jogar1 boldi (4-keste).
1-atizda 2-variant qadagalawdan 11,2 c/ga, 3-variant 10,3 c/ga kop o6nim berdi; 2-atizda bul
ayirmashiliq saykes tirde 7,4 ham 6,6 c/ga ga ten. Dispersiyaliq analiz variantlar arasinda isenimli
ayirmashiliq barhigin koérsetti (1-atizda F = 222,7; 2-atizda F = 570,9; ekewinde de P < 0,001). 2- ham
3-variant ortasindagi ayirmashiliq 1-atizda isenimli emes (0,9 c/ga < EKSAOQ5), 2-atizda bolsa
shegaraga jaqin (0,8 c/ga, EKSAO5 = 0,6).

4-keste. Paxta ziraati, c/ga

Atiz 1-variant 2-variant 3-variant EKSAO05
(qadagalaw)

1-atiz (jenil) 32,3 43,5 (+11,2) 42,6 (+10,3) 1,4

2-at1z (ortasha qumlaq) 34,2 41,6 (+7,4) 40,8 (+6,6) 0,6

Suw onimdarlig (1000 m3 suwga alingan paxta) 2-variantta jenil topiraglarda 12,34 c, ortasha
qumlaq topiraglarda 11,45 c bolip, qadagalawdagi 5,87 c ham 6,41 c ten eki ese derlik jogar1 boldi.
Suw tnemlew korsetkishi [3] derektegi 31,9 % penen salistirganda jenil topiraglarda joqari (34-36
%), ortasha qumlaq topiraglarda bolsa kem (25-28 %) boldi.

Evapotranspiraciyam1 esaplaw usilllarinin saykesligi. Vegetaciya dawirinde uliwma
evapotranspiraciya dala tajiriybesi boyinsha 6061 m3/ga boldi. Empirik usillar ishinde Bleyni—Kriddl
usili dala maglhiwmatlarina en jaqin natiyje berdi (5 %), al Ivanov usili dala natiyjesinen 25 % ke artiq,
Alpatev usili 12 % ke kem bahaladi (5-keste). Sonhqtan jergilikli sharayat ushin Bleyni—Kriddl usili
tiykarinda kompyuter modeli islep shigildi.

5-keste. Evapotranspiraciya mugdari, m3/ga

Usil Mugdari Dala nétiyjesinen parqi, %
Dala tdjiriybesi 6061 —

Bleyni—Kriddl 6353 +4,8

Penman—Monteyt 7048 +16,3

N.I.Ivanov 7601 +25,4

S.M.Alpatev 5338 -11,9

Ekonomikaliq natiyjelilik. Tamshilatip suwgariwda ondiris garejeti jogar1 bolsa da (24,8-24,9
mln sum/ga, qadagalawda 20,5 mln sum/ga), 6nimnin kép boliw1 esabinan payda artip, 2-variantta
rentabellik 75 % ke jetti (6-keste). Qadagalawga salistirganda shartli payda 6836 min sumga,
rentabellik 17,2 procentke artiq boldu.

6-keste. Ekonomikaliq kdérsetkishler (1-atiz, 2026-j.), mln sum/ga

Variant Ondiris gérejeti, mln | Shértli payda, mIn | Rentabellik, %
sum/ga sum/ga

1 (qariglap) 20,521 11,860 57,8

2 (tamshilatip, 70-80-65 %) 24,912 18,696 75

3 (tamshilatip, 80-80-65 %) 24,766 17,941 72

Alp barilgan tajiriybeler natiyjelerine baylanish tdmendegishe juwmaqqa keldik:

1. Qaraqalpagstannin kushsiz shorlangan jenil ham ortasha qumlaq topiraglarinda tamshilatip
suwgariw mawsimlik suw sarpin jenil topiraglarda 34—36 %, ortasha qumlaq topiraglarda 25-28
% ke (1244-1926 m?3/ga) kemeytti.

2. Tamshilatip suwgarniw topiraqtin  kolemlik massasimin  artiwin  shekledi ham suw
otkiziwshenligin saqladi.

3. Tamshilatip suwgarilgan variantlarda topiraq ham izey suwlari1 shorlaniw1 gariglap suwgariwga
qaraganda sezilerli darejede ozgerdi, izey suwlarimin koteriliwi baglanbadi, paxta zuraati
gadagalawga salistirganda 6,6-11,2 c/ga kép boldi; en jogan ziraat (43,5 ham 41,6 c/ga) ham
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rentabellik (75 %) suwgariw aldinan topiraq 1galligi ShDIS ga salistirganda 70—80—65 % da
uslangan variantta alindu.

4. Usinis: jenil topiraglarda 18 marte (4-12-2), ortasha qumlaq topiraglarda 15 marte (4-9-2)
suwgariw; tamizgish sarp1 1,6 I/saat, aralig1 40 sm; truba jenil topiraqta gawasha qatarinin astina,
ortasha qumlaq topiraqta gariqtin ortasina jaylastiriladi.

5. Evapotranspiraciyani esaplawda Bleyni—Kriddl usili dala natiyjesine en jaqin bolip shiqti.
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