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AHHoTtanus. Kunoa oOnamaer BBICOKOW TOJEPAHTHOCTBIO K pPa3IUYHBIM
abuortnyeckuM Qakropam. MIMEHHO 3TO CBOWCTBO OOecHeuHMBaeT €€ CIOCOOHOCTD
aJanTHPOBATHCA K PA3JIMYHBIM arpO3KOJIOTMYECKUM 30HaM B arpoLeH03axX, MO3BOJISA
el mpouspactath OT -8 °C B JKapKHX CYXUX MYCTBIHSAX U TPONMHUYECKUX PErHOHAaX C
OTHOCHUTENIBHOW BIIAXKHOCTBIO 710 88%. IMmeer mnpekpacHble amanTauyuOHHBIE
XapaKTEpPUCTUKH, 4YTO T[O3BOJISET BBIPAIMBATG €€ B TOPHBIX paillOHax Ipu
temneparype 10 40 °C u Beicore 4000 M Hajx ypoBHEM MOps, Ha IIEJIOYHBIX U
TUAPOKCUIHBIX MOYBAX, a TaKKe Ha mouBax ¢ pH ot 4,5 10 9,06.

KiioueBble cjoBa: r1100ajlbHOE OIYCTHIHMBAHUE, JErpajamus IOYBHI,
albTEpHATUBHAS KYJIbTypa, JAerpajalus [OYBbI, albT€pHATHBA, IICEBIOIOIUA,
rajgo(uT, arporeHo3, arpodKoCcCUcTEMA.
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CHENOPODIUM QUINOA WILL BE THE IDEAL PLANT SUITABLE
FOR EXTREME SOIL AND CLIMATIC CONDITIONS
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Annotation. Quinoa has a high tolerance to various abiotic factors. It is this
property that ensures its ability to adapt to various agroecological zones in
agrocenoses, allowing it to grow from -8 °C in hot dry deserts and tropical regions
with relative humidity up to 88%. It has excellent adaptive characteristics, which
allows it to be grown in mountainous areas at temperatures up to 40 °C and an altitude
of 4000 m above sea level, on alkaline and hydroxide soils, as well as on soils with a
pH from 4.5 to 9.06.

Key words: global desertification, soil degradation, alternative culture, soil
degradation, alternative, pseudopodium, halophyte, agrocenosis, agroecosystem.

Dunyo aholisi bugungi kunda sog’lom ovqatlanishni millatning poydevori va
inson umrining davomiyligiga ta’sir qiluvchi eng muhim omil deb hisoblamoqda.
Shuning uchun yangi ozig-ovgat manbalarini izlash va ulardan foydalanish kunnng
dolzarb wmasalalridan hisoblanadi. Bunday manbalardan biri gadimiy kinoa
(Chenopodium quinoa) o’simligidir.

So’nggi yillarda butun dunyoga noyob donli mahsulotlardan un, jele, choy va
noyob dorivor o’simliklardan balzalar, tabiiy ichimliklar taklif qiluvchi organik tabiiy
mahsulotlar yetkazib beruvchi tarmog’ faol rivojlanmogda. Shunday o ‘simliklardan
biri unutilgan va gadimiy ekinlardan biri, hozirda vaqtda dunyoda keng miqyosda
yetishtirilishi yo‘lga qo‘yilayotgan donli o‘simlik quinoadir.

Yer yuzida iglimning keskin o‘zgarishi dunyo miqgyosida global cho‘llanishni
kuchaytirishi kutilmogda. Bularning barchasi butun dunyo bo‘ylab ijtimoiy va
igtisodiy bargarorlik, biologik xilma-xillik va bargaror rivojlanishga jiddiy ta’sir
ko‘rsatadi. Birog yer yuzining qurg‘oqchil mintaglarida, aynigsa qurg‘oqchil va
yarim qurg‘oqchil joylarida, oziq ovgat yetishmovchiligi kuzatilayotgan 2 milliardga
yaqin insonlar yashaydi. Dinyoning igimi qurug hududlarini ahvoli tobora
yomonlashib,bu holat odamlarga va atrof-muhitga salbiy ta’sir ko‘rsatmoqda.|[2]

Suv resurslarining kamayib borayotganligi sababli, bu xavf-hatarlarlar ortib
bormoqgda. Yaylovlar unumdorligining pasayishi, o‘simlik goplamini kamayishi,
unumdor tuproglardan to‘g‘i foydalanmaslik, sho‘rlanish, botqoglanish, va tuproq
unumdorligining pasayishini asosiy sabablari bo‘lib, jiddiy muammolarni keltirib
chigaradi.

Markaziy Osiyo regionidagi ushbu muammolarni hal gilish uchun olimlar ishlab
chigarish tizimlarini diversifikatsiya qgilishni tavsiya gilmogalar. Ular suv va tuproq
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sho‘rlanish darajasi har xil bo‘lgan chekka hudud tuproglarida almashlab ekishda
sho‘r va qurg‘ogchilikka chidamli muqobil ekinlarni go‘llash yoki bunday sharoitda
yetishtirish giyin yoki imkonsiz bo‘lgan an’anaviy ekinlarni almashtirish magsadga
muvofig deb hisoblaydilar.

Masalan, sho‘rga chidamli jo‘xori (Sorghum bicolor) va tariq (Pennisetum
glaucum) kabi ekinlar suvni kam talab giladi va qurgoqchilik va issiglikka juda
chidamli. Bu ekinlar bir vagtning o°zida ikkita muammoni hal gilishga yordam beradi:
birinchidan, ular g‘alla va yem-xashakni bargaror etishtirishni ta’minlaydi;
ikkinchidan, ular eroziyaning oldini olish va tuprogq unumdorligini oshirishga yordam
beradi. Jo‘xori va tarigning bu hususiyatlari aynigsa sho‘rlangan va qurgoqchilika
moyil bo‘lgan tuproglar uchun qulay hisoblanadi.[3]

Ammo, so‘nggi yillarda dunyo migyosida agrosenozlardagi yuqoridagi kabi
muammolarni hal etishda boshga o‘simlikka e’tibor kuchaymogda bu - quinoa
(Chenopodium quinoa Willd) psevdodon o‘simligidir. Bu o‘simlikdan ekstremal
tuprog va iglim sharoitlariga yaxshi moslashgan ko‘p magsadli agrosanoat ekinlari
sifatida foydalanish mumkin.[5]

Ayni shu xususiyatlarini hisobga olgan holda biz ilmiy tadgigot ishimizda bu
o‘simlikning bioekologiyasi, mamlakatimizning turli tuproq — iglim sharoitlari va
ekologik omillarining quinoa hosildorligiga ta’sirini o‘rganib uni asoslashni o‘z
oldimizga magsad qilib qo‘ydik.

Quinoa- Amaranthaceae (lat. Amaranthaceae) oilasi, Chenopodwdeae (lot.
Chenopodwdeae) kenja oilasi, (lat. Chenopodium) jinsining Quinoa (lot.
Chenopodium quinoa Willd.) turidir.

Quinoa(Chenopodium quinoa Willd) iglim o‘zgarishlariga oson moslasha oladi
va suvni tejaydi, bu esa Markaziy Osiyoda ozig-ovgat ishlab chigarish
muammolarining kuchayib borayotgan bugungi sharoitida uni ajoyib alternativ
o‘simlik ekanligini ko‘rsatadi.

Quinoa — sho‘rlanishga, hatto dengiz suvlarida topilgan sho‘rlanish darajalariga
teng bo‘lgan darajada bardoshli bo‘lgan galofit o‘simlukdir. Quinoa unumdorligi past
bo‘lgan tuproglarda, shu jumladan qumda va vyillik yog‘ingarchilik migdori past
bo‘lgan hududlarda ham o‘sish gobiliyatiga ega.

Quinoa (Chenopodium quinoa Willd) ni ozig-ovgat ehtiyojlarini gondirishdan
tashqari, uning donalaridan parrandalarni, shuningdek yashil biomassasi va o‘simlik
goldiglaridan chorva mollarini samarali bogish uchun ham foydalanish mumkin.

U taxminan 7000 yil oldin Titikaka ko‘li havzasida madaniylashtirilgan va u
yerdan janubdagi boshga hududlarga targalgan.U ogsilga, muhim aminokislotalar,
lipidlar va minerallarga boy bo‘lgan to‘yimli donlari uchun butun dunyo miqyosida
tobora ko‘proq yetishtirilmoqda.

Quinoa turli xil abiotik omillarga nisbatan yuqori tolerantlik xususiyatiga
egadir.Uning aynan shu xususiyati agrosenozlardagi turli agroekologik zonalarga
moslashish gobiliyatini ta’minlab, issiq quruq cho‘llarda va nisbiy namligi 88% gacha
bo’lgan tropik hududlarda -8 ° C dan 0°sishiga imkon beradi. Uning 40 °C va dengiz
sathidan 4000 m balandlikdagi tog’li hududlarda, ishqgorli va gidrooksidli tuproglarga
moslashuvi, pH 4,5 dan 9,06 gacha bo‘lgan tuproglarda yetishtirish imkonini beruvchi
ajoyib moslanish belgilariga ega.
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Quinoa qurg‘oqchilikka chidamli bo‘lib, yilllik yog‘ngarchilik migdori 200 mm
dan kam bo‘lgan iglimi quruq hududlarda yugori sho‘rlanishga chidamli va fakultativ
galofit o‘simlik hisoblanadi.

Ekishdan oldin tuprogni namlash va ekishdan keyin uni mulchalash yaxshidir.
Ommaviy urug'lanish paydo bo'lgunga gadar, quinoa doimiy namlikni talab giladi.
Agar kerak bo'lsa, sug'orish idishi yordamida fagat gatorlar orasidagi chizigni sug'orib
oling. Birinchi sug'orish 2-3 hagiqiy barg paydo bo'lganda amalga oshiriladi. Tez
o'sishiga garamay, quinoa 30 sm ga etguncha juda sekin o'sadi va begona o'tlarga
togat gilmaydi. Rivojlanish bosgichiga kirgan o'simliklar juda tez yashil massaga ega
bo'lib, baland bo'yli, oglangan panikulalarni tashlab, gullaydi.

Quinoa (Chenopodium quinoa Willd) uruglari (panikula) ning rangi Oq,
binafsha, qizil, pushti, sariq, to’q sariq, jigarrang, kulrang, qora, qizil va oq, qizil va
pushti, qizil va sariq, yashil, gizil va yashil rangacha bo‘lishi mumkin Quinoa - atrof-
muhit sharoiti va genotipiga garab balandligi 0,20 dan 3 m gacha bo‘lgan bir yillik
otsi o‘simlik, gullash davomiyligi esa 50-70 kundan iborat bo‘lib.O‘simlikning quruq
vazni 365,5g gacha, urug‘ning vaznil,15g - 77,99 ( bir tup o‘simlikda ) tashkil
etadi.[3]

NnMuii TaaAKUKOT MIUIApUMU3HUHT Jlaja TaxpuOanapuHu AHAMKOH BUJIOSTH,
bycron tymanu, “BycTOH YypMOH MHHOBALIMOH TEXHOJIOTUSIAPHU TAAOWK STUII —
MYX ra kapanum, Fonub M®U nuHr cyFopuiaauran 0y3 TYIpOKJIapuaa Oiauo
OOpauK.

HNana taxpubanmapumus 4 kalTapukaad wubopar xomarna Oup spycaa
KOMNAWTUPUIANA. busra MabiayMKd TyOpOK  MHTPOAYLMEHT YCUMIIMKIAPHUHT
YCHIIM Ba PUBOXKJIAHHUILIWTA TabCUP ATYBYM MYXUM 3AauK oMM XuCOOIaHAIM.
NuTponkyuus KWIMHAETTaH YCUMIIMKIAD XaM TYNPOKHUHT (U3UK-KUMEBUMN
Xoccallapyura Ba arporeHo3/1a MaBxyj 0apuya OMOTHK Kucmiiapra tTabcup 3taau. [y
Makcagaa Quinoa ypyriapvHH SKUIIIAH OJAUH Ma3Kyp TYINPOKHHHI KUMEBUH Ba
(UBUK XONaTJIApUHMU YPraHUIl MakKcaauja TYOpoKHUHT 25-240 cMm raya OynaraH
KaTjlaMydJaH HabMYHajap OJJIUK Ba JiabopaTopus TaxJIWUIAPUHU YTKa3/IMK.
Taxnunnap HaTwKacura Kypa Taxpuba MaJIOHHHHUT TYNPOFH 2 Aapakaiv Ky4dcu3
LIypJIaHTaH, ypTa KyMOK TYIPOK JKaHJIWIH aHuKJIaHau. KuHoa yHymuaopauru nacr
oynran kKymiu tynpokiaapaa, pH = 4,8 nan pH = 8,5 raua 6ynran Tynpokiapaa
ycaonaguraH YCUMJIMK OYJTaHJIMIKM Y4YyH Ma3Kyp TYOPOKK YPYF SKHII
peKaIalITUPUIIHN.

TaaKUKOTUMUZHUHT TaKpuOa MaijioHWra MaHCyO KHMHOAa ypYFJIapUHHU HKHUII
MaKcaJuia yIapHHUHT Jajia Ba JJa00opaTOpHs YHYBUAHIUTHHU YPraHUuO YUKIHK.
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Quinoa (Chenopodium quinoa Willd) ypyzrapunune
aadopamopus 6a 0ana yHy8uaHuzu

Ypyrnap 3 xun sxum myaaaruna 05.04, 15,04 Ba 25.04 kynnapu 3xun ycynaa
spHui 90x60, 90x30, 90x15 ycymuaa, Tynpok xapopatu +6-8 °C 6ynranma,ycumimk
opacugaru macoann 20 cM KWIHO SKUIIH.

JIaboparopus mapoutuaa gopusop Quinoa (Chenopodium quinoa Willd) aunr
YPYFYH YBYAHJIWTHHU HT MakOyJl BapuWaHTWHU aHWKIAm ydyH Kyiwmmaru +10°C
,+15°C, +20°C, +25°C, +30°C, +35° C xapopariapia Tepmacrarra KyWuino
Ky3aTUILIap 0Ju0 OOpUIIn.

Ky3aryB kKyn/1apuaa yHu0 YHKraH HUX0JL1ap
Ypyr y
CcORN Bapuaunr COHM, TOHA pyr
’ Jap 3 5 10 15 20 25 30 YHYBYAHJIMK
JI0HA [
KYH |KYH |KyYH |KYH |KYH |KYH |KYH xamu % V%
100 10°C - 41 1122 |175 - - - 175+£121% 13,8
100 15°C 11 | 83 |164 |22,7 |28,6 - - 28,6 £2,97 % 14,8
100 20°C 54 11,7 224 |37,5 |58,2 |713 - 71,4+ 1,68 % 3,4
100 25°C 6,5 (184 39,6 [629 |789 |93,7 - 93,8+1,2% 2,01
100 30°C 32,7 |47,7 59,1 |655 - - - 65,5+ 3,39 % 7,2
100 35°C 30,2 |453 - - - - - 45,44 + 3,6% 11,9

*V—-Bapuayus

JlaGopaTopusi mapoutuaa aopusop Quinoa (Chenopodium quinoa Willd)
HHUHI YPYF YHYBYaHJMTruHHu (% xucodmaa) (n=100) 2023 - i.

Taxpubanap HaTwxkanapura Kypa, YCUMIUKIAp YPYF YHYBUAHJIUTHMHUHT SHT
MakOyn BapuaHTu +25°C HU DKaHIWTH Ky3aTwiauO, ymoOy BapuaHTAA YHYBUYAHIIMK
kypcatkuuu 93,8 % Tamkui 3Tau.

Hopuop Quinoa (Chenopodium quinoa Willd)  ypyrmapu +10 °C na
yHyBuaHsiura 17,3 % HU TalIKuwI 3TOU, yPYFIapHU KYIT KHICMUHHU MOFOp 3aMOypyFu
Koruta® KonraHiuru Kysatuingau. Xapopar +15 °C mact Oynranna, ypyfilapHHHT
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YHHUIIU 5 - 6 KyHra KEUUKIH, XapOpaTHUHT HUCOATaH IOKOpH OYnuiy OuinaH yHHO
YUKW TE3JIUTHU JKaJlaju1aiuo, ypyFiiap YHIUPHI yI9yH KYWWITaH BaKTAaH OoIuiao
3-4 kyH yTkau yHHO uymKa OomIIagy Ba aifHaH NIy BapuUaHTIApAa YHYBUAHJIMK
KypcaTtkuuu rokopu 6ynau: +25°C na ypyFlIapHUHT YHYBYAHIUTH 3H rokopu 93,7 %
Hu; +30°C xapopatiapaa 65,4% ypyFiaapHUHT YHYBYAHIIMK JIapakacu aHUKJIaHIH.

Jlaboparopus mapoutuna gopusop Quinoa (Chenopodium quinoa Willd)
HUHT YpYF YHYBUAHJIMK JUHAMUKacu 24-25KyH/a TyrajajiaHaan

Jlabopatopus mapoutugaa Quinoa (Chenopodium quinoa Willd) wunr ypyr
VHYBUAHJIUTHAA Xapopar opTuO Oopuiu OwjaH yHYBUaHIWK (OHU3 KypcaTruuu
mkoOMii ToMoHra Yy3rapu6 Oopuiu anukiaaHau. YyHonum 15°C xapopatna yHHO
yuKuIl KyBBatu 14,8% ra TeHr OYnmmub exwnraHmad KeinH 3-4 KyH yTrad gacTia0Ku
ypyFiap yHa Oomnanu, 15 KkyHu skwiran ypysnapausr 22,7%, 20 kyau 28,6% yHuU6
YUKIY Ba YMYMUN 3KUITaH ypyfiapHuHr 28,6% u 15°C xaroratda unib yukraniauru
anuknanau. by xypcarkuy 20°C da ymymuii 71,4 %, au tamkun 316 15°C garm
KypcaTkuura Hucobaran 42,8% ra kyn skaHauruHu kypcaraau. 25°C da sca skuiran
ypyFnapHuHT ymymuid 93,8% yHu6 unkmu. Ym Oy xapoparaa Quinoa (Chenopodium
quinoa Willd) urugining naOpopaTopuss yHYBYAHJIWIH Y4YyH ONTHMall Xapopar
DKAHJINTU aHUKJIAHAM Ba YPYFIAPHUHT 3HT KyT YHUO unkuin xoiatu 20-25 KyHmapra
TYFPU KENTAHIIUTH aHUKJIAHIH .

Ypyr yHumum naBpuja XxapopaTHUHT 25°C naH IOKJIOPH KYTapWiIUIIA ypyFIap
YHHO YMKHUIIM YYyH YEKJIOBYM OMMJI cudaTtuga TabCup KypcaTtud, yHYBYAIUK
KyBBaTHra nacaiummra onu6 kenaau. Hatmwxkana 30°C da ypyr ynyBuannuru 28,3 %
nacaimb, yMyMuid yHyBUaHIMK 65,5% HHM Tamkuwi 3Tau.Xapopar KyTapuIdlIn
cababnu SKUIIHUHT 15 KyHu ypyFiapHuHr 65,5% yHub uukran 6ynca, 20-30 xyHnap
opacua dKWIraH YpYFIapHUHT YHHO YUKW YMyMaH Ky3aTHJIMaau. XapopaTHUHT
sHaMa KyTapumdimy ounan, seau 35 °C da skunran ypyrnaprunr aturu 45,4% TuHa
ypy#iap 3-5 KyHJ1ap opacujia yHUO YMKIU XOJIOC.

Hemak, nopuop Quinoa (Chenopodium quinoa Willd) ycummuru ypyruHUHT
YHUO YUKMIIWUTA XAapPOPaTHUHT TAbCUPUHU YPTraHWI YHUHT YCHINIKA Ba
PUBOXKJIAHUIIIMHU, UHTPOAYKIMS MIAPOUTUAA YCUMIMKHUHI OHTOTE€HE3W YPTaHWII,
VCUMIIMKIApHA MyailsiH IIapouTAa ETUINTHPUO Ba MaJaHUNIAIITUPUO IOKOPH
camapaJOpJIMKKa SPULIHIIIA MYXUM 3KOJIOTMK OMMJI XUCOOIaHa IH.
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