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Prezident Shavkat Mirziyoyev 19-sentabr
kuni atrof-muhitni muhofaza qilish va
turizm sohalaridagi takliflar tagdimoti bilan
tanishdi.

Hozirgi kunda havoni musaffo saglash,
ekologik hodisalarning ta'sirini kamaytirish
tobora dolzarb bo'lib bormoqgda. Shu bois
bu borada ikkita dastur ishlab chiqildi.

Birinchisi - Chang bo‘ronlariga qarshi kura-
shish va ularning oqibatlarini yumshatish bo‘yicha
2024-2030-yillarga mo‘ljallangan milliy dasturdir.
Bu hujjatda “Yevro-4" standartidan past toifadagi
yoqilg‘ini sotish va undan foydalanishni bosqich-
ma-bosqich to'liq tagiqlash nazarda tutiladi. Buning
uchun Buxoro va Farg‘ona neftni qayta ishlash za-
vodlari yuqori sifatli yoqilg‘i ishlab chigarish bo'yicha
modernizatsiya qilinadi.

EKOLOGIYA XABARNOMASI

« N23/2024

Ikkinchisi - Toshkent shahrida atmosfera havosi
sifatini yaxshilashga qaratilgan chora-tadbirlar dasturi
bo'lib, unga ko'ra, kelgusi 5 yilda poytaxtimiz va unga
tutash Toshkent viloyati tumanlarida 441 gektar “yashil
belbog"” va bog'lar tashkil qgilinadi.

Sanitar tozalash ishlarini tartibga solish magsadida
mavjud markaz negizida Chiqindilarni boshqarish va
sirkulyar iqtisodiyotni rivojlantirish agentligini tuzish
taklif etilmoqda. Sanitar tozalash korxonalarining
samaradorlik ko‘rsatkichlariga garab, uchta toifaga
ajratgan holda reyting tizimi joriy gilinadi.

Yangi quriladigan, balandligi 12 metrdan yoki
umumiy maydoni 500 kvadrat metrdan ortiq bo‘lgan
binolarni loyihalashtirishda unga tutash hududlarning
kamida 25 foizini ko'kalamzorlashtirish talabi qo‘yiladi.
Shuningdek, atrof-muhitga zarari ko‘p sanoat korxo-
nalari ham “yashil belbog™lar barpo etish majburiyatini
oladi.
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Ekologik huqugbuzarliklarning
oldini olish, bu borada jamoatchilik
nazoratini kuchaytirish masalala-
riga ham e’tibor garatildi. Faol va
jonkuyar insonlarni rag‘batlantirish
magsadida “O‘zbekiston Respub-
likasida xizmat ko‘rsatgan ekolog”
faxriy unvonini ta’sis etish taklifi
bildirildi.

Atrof-muhit bilan bog‘liq bo‘lgan
masalalar bo‘yicha qarorlar qabul
qilish jarayonida jamoatchilikning
axborot olish imkoniyati, ishtiroki
va odil sudlovga erishish imkoniyati
to‘g'risidagi Orxus konvensiyasiga
qo‘shilish masalasi ko'rib chiqildi.

Ma’'muriy javobgarlik to‘g‘risidagi
kodeksga qurilish maydonlarida
atmosfera havosini muhofaza qilish
talablariga rioya gilmaslik bo'yicha
modda kiritish magsadga muvofig-
ligi aytildi. Shuningdek, daraxtlarni
kesish va qasddan quritish, dar-
yo o‘zanlaridan noqonuniy qum-
shag‘al qazib olish, chigindilarni
belgilanmagan joylarga tashlash ka-
bilar uchun jarimalarni oshirish va
qat’iylashtirish choralari ko'riladi.

Vazirlar Mahkamasining 2019-yil
27-maydagi qarori bilan respublika-
da ekologik markirovkalash tizimi
joriy etilgan. Endi [SO 14024 xalgaro
standartiga muvofiq, “Yashil belgi”

nomi ostida mahsulot va xizmatlarni
ixtiyoriy ekologik markirovkalash
yo‘lga qo‘yiladi. 2 ming 336 ta
xo‘jalik yurituvchi subyektlarda
avtomatik monitoring stansiyalari,
chang-gaz tozalash uskunalari va
suv tozalash inshootlarini o‘rnatish
bo'yicha tarmoq jadvallari tasdiqgla-
nadi.

Ekologiya vazirligi huzurida ja-
moatchilik nazorati ostida boshqa-
riladigan va yuridik shaxs maqomi-
ga ega bo'lmagan “Yashil xayriya
jamg‘armasi” tashkil etiladi. Elek-
tron xarid ilovalarida “Yashil to‘lov”
ixtiyoriy ustama turi ochiladi.

Sohadagi yana bir muammo
yovvoyi hayvonlarni asrash bi-
lan bog‘lig. Ularni xonadonlarda
boqish huquqiy jihatdan tartibga
solinmagan. Shu bois endi yovvoyi
hayvonlarni uy sharoitida, sirk
va shapitolarda saqlash hamda
tomoshalarda foydalanish tagiqla-
nadi. Jismoniy shaxslar ixtiyoridagi
hamda sirklarda saglanuvchi bun-
day jonzotlar hayvonot bog‘lari-
dagi reabilitatsiya markazlariga,
okeanariumlar, pitomnik va ilmiy-
tadqiqot muassasalariga topshiri-
lishi belgilanmoqda.

Tagdimotda tibbiy turizmni
rivojlantirish chora-tadbirlari ham
muhokama qilindi.

Shu magsadda O‘zbekiston bu
yo‘nalishda Markaziy Osiyoning
“chorlovchi nuqtasi” sifatida targ‘ib
qilinadi. “Tibbiy xizmatlar meh-
mondo‘stligi” dasturi amalga oshi-
riladi. Tibbiy va soglomlashtirish
muassasalari faoliyati rag'batlan-
tirilib, ularning yagona reyestri
ishga tushiriladi. Mehmonxonalar
kabi yulduzli sanatoriylar faoliyati
yo‘lga qo'yiladi.

Davlatimiz rahbari bular bo'yicha
hujjat loyihalarini puxta ishlab chi-
qgish vaijrosini samarali tashkil etish
bo'yicha ko‘rsatmalar berdi.
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0°ZBEKISTONDA CHANG BO‘RONLARIGA QARSHI KURASHISH
VA ULARNING OQIBATLARINI YUMSHATISH BO“YICHA

2024-2030-YILLARGA MO‘LJALLANGAN MILIY DASTUR TASDIQLANDI

O'zbekiston Respublikasi Prezidenti “Chang bo'ronlariga garshi kurashish va atmosfera havosi sifatini yox-
shilash bo'yicha birinchi navbatdagi chora-tadbirlar to'g'risida” garor gabul gildi.

Unga muvofig, O'zbekiston Respublikasida chang bo'ronlariga garshi kurashish va ularning ogibatlarini
yumshatish bo'yicha 2024-2030-yillarga mo'ljallangan milliy dastur tasdiglandi.

MILLIY DASTUR

Qarorga ko'ra, 2030-yildan boshlab Toshkent shahar va
unga tutash Toshkent viloyatining hududlarida joylashgan
isitish va elektr energiya ishlab chiqarish korxonalariga
yoqilg‘i sifatida mazutdan foydalanish taqiqlanadi.
2025-yilning kuz-qish mavsumidan boshlab zaxira yoqilti
sifatida mazutdan foydalanishga fagat Vazirlar Mahkama-
sining har yili kuz-qish mavsumi oldidan chigariladigan
qarori asosida ob-havo va texnologik rejimlardan kelib
chiggan holda yo'l qo‘yiladi.

Toshkent shahriga tutash tumanlarda joylashgan 1,2
mingdan ortiq issigxonalarda foydalanilayotgan ko‘mir
yoqilg‘isining atrof-muhitga salbiy ta’sirini kamaytirish
magsadida chang-gaz tozalash uskunalari o‘rnatiladi hamda
bunday uskunalarni o‘rnatish uchun issiqxona xo‘jaliklariga
subsidiya ajratish mexanizmi joriy qgilinadi.

2025-2030-yillar davomida Toshkent shahar va
unga tutash Toshkent viloyatining hududlaridagi jami 441
gektar yer maydonlarida "yashil belbog™ va "yashil bog‘lar"
tashkil qgilinadi.

2025-yildan boshlab "Yevro-4" standartidan past ekolo-
gik toifadagi motor yoqilg‘isidan foydalanish va sotish bos-
qichma-bosgqich cheklanadi.

Qaror bilan Toshkent shahrida atmosfera havosi sifatini
yaxshilashga qaratilgan kechiktirib bo‘lmas chora-tadbirlar
dasturi ham tasdiglandi.

Quyidagilar Milliy dasturning

asosiy yo'nalishlari etib belgilandi:

- 2025-2028-yillarda chang bo‘ronlarini prognoz va
monitoring qilish tizimini takomillashtirish hamda aholini
barvaqt ogohlantirish tizimini yo‘lga qo'yish;

- chang va qum bo‘ronlari oldini olish va oqibatlarini
yumshatishda ilg‘or texnologiyalarni joriy etish hamda
hududlarda yashil qoplamalarni kengaytirish;

- qurilish maydonlarida chang va qum zarrachala-
rining havoga ko ‘tarilishini bartaraf etish;

- 2026-yilga qadar mavjud yaylovlarning 30 foizini,
2028-yilga qadar - 60 foizini hamda 2030-yilga qadar -
to'liq geobotanik holatini inventarizatsiyadan o‘tkazish,
geobotanik jihatdan tekshirish va ularning geobotanik
xaritalarini tuzish;

- chang bo‘ronlariga qarshi kurashish sohasida xalgaro
hamkorlikni kuchaytirish;

- 2028-yilga qadar kuchli chang bo‘ronlari hosil
bo‘lish sur’atlarini hozirgi holatiga nisbatan 50 foizga
qisqartirish;

- chang bo‘ronlariga qarshi kurashishga qaratilgan
ekologik ta’limni kuchaytirish.

Vazirlar Mahkamasi 2024-yil 1-dekabrga qadar Milliy
dasturni 2025-2026-yillarda amalga oshirish bo‘yicha "yo'l
xaritasi"ni tasdiqladi.

2025-yil 1-yanvardan boshlab Toshkent shahrining
12 ta tumanida fon monitoringini amalga oshirish uchun
avtomatlashtirilgan kichik stansiyalarni o‘rnatish ishlari
boshlanadi.

Unga ko'ra:
* Toshkent shahrining diqqatga sazovor ko‘chalarida
avtotransportvositalaridan xoli hududlarni tashkil etish;

*"Shahar - piyodalar uchun" shiori asosida jamoat
transportiga har tomonlama ustunlik berilishini ta’min-

2026-yil 1-yanvardan boshlab aholining keng qatlamlari CEp
va jamoatchilikni atmosfera havosining sifati bo‘yicha * Toshkent shahri hamda har bir tumanining ekologik v TN
ishonchli ma’'lumotlar bilan ta'minlash maqsadida Toshkent "master-reja’sini ishlab chiqish; e L
shahri hududida o‘rnatilgan maxsus monitor va tablolarda * sanoat korxonalarida zamonaviy chang-gaz tozalash
' majburiy ravishda atmosfera havosining ifloslanish darajasi uskunalarini o ‘rnatish va eskilarini almashtirish ishlarini
hamda gidrometeorologik ma’lumotlarni e’lon qilib boradi. tashkil etish;
Chang boronlariga garshi kurashishga qaratilgan chora- * mikroiglim mo“tadilligini ta’minlash, atmosfera
tadbirlar mintaqaviy yondashuv asosida muvofiglashtirib | pqyos; sifatiga ijobiy ta’sir etish magsadida sun’iy suv
boriladi. havzalarini barpo etish;

Markaziy Osiyo davlatlari bilan muhokama qilgan
holda Yashil Markaziy Osiyo fondi va Markaziy Osiyo iglim
masalalari markazini tashkil etishning konseptual asoslari
ishlab chiqiladi.

* atmosfera havosi bilan bog liq xavflar va uning salbiy
oqibatlarini yumshatish bo‘yicha uslubiy qo‘llanma ish-
lab chiqish hamda zararli ta’sirni kamaytirishga qaratil-
gan ko‘rsatuvlar, ijtimoiy roliklar tayyorlash belgilangan.
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BMT O'ZBEKISTON TASHABBUSI BILAN

O'RMONLARNI QAYTA TIKLASH VA YER
DEGRADATSIYASIGA QARSHI KURASH

BO'YICHA REZOLYUTSIYANI QABUL QILDI

Birlashgan Millatlar
Tashkiloti Bosh Assambleyasi
0°zbekiston tashabbusi bilan
“Degradatsiyaga uchragan va
qurg'oq hududlarda bargaror
o'rmonzorlarni barpo etish,
daraxt ekish va ularni

targ'ib gilish - ekologik
muammolarga garshi
kurashning samarali yechimi’
rezolyutsiyasini bir ovozdan .
gabul gildi.

Hujjat O‘zbekiston Respublikasi Prezidenti tashabbusi
bilan mamlakatimizda amalga oshirilayotgan, respublikani
ko‘kalamzorlashtirishga qaratilgan “Yashil makon” umum-
milliy loyihasi konsepsiyasiga asoslanadi. Rezolyutsiyada
davlatimiz rahbarining Bosh Assambleyaning 78-sessiyasi
va BMT Iglim bo‘yicha 28-konferensiyasida bildirilgan iqlim
ozgarishi va yerlarning degradatsiyasiga qarshi kurashish
borasidagi asosiy takliflari o'z ifodasini topgan.

Rezolyutsiyaga 100 dan ortiq a'’zo davlatlar, jumladan,
Markaziy Osiyoning barcha mamlakatlari, Ozarbayjon,
Avstriya, Belgiya, Bahrayn, Vengriya, Germaniya, Italiya,
lordaniya, Indoneziya, Qatar, Xitoy, Saudiya Arabistoni,
Latviya, Mo'g'iliston, Marokash, O'mon, BAA, Pokiston, Por-
tugaliya, Rossiya, Koreya Respublikasi, Turkiya, Fransiya va
dunyoning turli mintaqalarini ifodalovchi boshqa davlatlar
hammualliflik qildi.

Qayd etish joizki, rezolyutsiyada o'rmonlarni barqaror
boshqgarish va daraxt o'tqazishning iqtisodiy, ijtimoiy va
ekologik afzalliklari har tomonlama qayd etilgan. Ularning
biologik xilma-xillikni oshirish, iqlim o'zgarishi va havo
ifloslanishi oqgibatlarini yumshatish hamda Barqaror rivoj-
lanish magsadlariga erishishga qo'shgan hissasi, jumladan,
kambag'allikka barham berish va oziq-ovqat xavfsizligini
ta'minlashdagi hissasi alohida ta'kidlanadi.
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"Davlatimiz rahbari tashabbusi bilan ekologik
muammolar, xususan, Orol dengizi mintagasini
"yashil hudud"ga aylantirish, cho'llanishning
oldini olish borasida katta ishlar gilinmogda.
Prezidentimiz tomonidan bildirilgan takliflarda
aynan shu masalaga alohida e'tibor garatil-
gan, — dedi Ekologiya, atrof-muhitni muhofaza
qilish va iglim o'zgarishi vaziri Aziz Abduhaki-
mov. — Bu takliflarning xalgaro darajada e'ti-
borga olinib, alohida rezolyutsiya gabul gilini-
shi biz uchun juda katta ahamiyatga ega. Ush-
bu rezolyutsiya dolzarb ekologik muammolarni
hal gilish uchun yurtimizga turli grantlar, ilg'or
texnika vositalari, tajribalar olimlarni jalb etish,
yirik fondlar, xalgaro tashkilotlar bilan hamkorlik
qilishga imkon beradi".




Ekologiya, atrof-muhitni muhofaza gilish
va iglim o‘zgarishi vaziri Aziz Abduhakimov
dolzarh ekologik muammolarni hal gilish

ho'yicha hamkorlikni yanada mustahkamlash
magsadida xorijiy davlatlarning 0°zhekistonda-
gi elchilari bilan gator uchrashuvlar o‘tkazdi.

0°ZBEKISTON
EKOLOGIYA VA
ATROF-MUHITNI
MUHOFAZA QILISH

SOHASIDA XALQARD

HAMKORLIKNI
KUCHAYTIRMOQDA

Koreya Respublikasining O‘zbekis-
tondagi Favqulodda va muxtor elchisi
Von Do Yon bilan uchrashuvda vazir
ikki davlat o‘rtasidagi hamkorlik yangi
bosqichga ko‘tarilayotganini ta'kidlab,
KEITI (Koreya atrof-muhit sanoati va
texnologiyalari instituti) bilan O‘zbe-
kistonda qattiq maishiy chiqindilarni
boshqarish tizimini takomillashtirish
bo‘yicha qo‘shma loyiha muvaffaqi-
yatli yakunlanganini alohida ta’kid-
ladi. Shuningdek, “Sejin G&E Co. Ltd”
kompaniyasi bilan maishiy chiqindi
poligonlarida hosil bo'ladigan chiqin-
di gazidan muqobil elektr energiyasi
ishlab chiqarishga qaratilgan qo‘shma
loyihani amalga oshirish istigbollari
ham qayd etildi.

Marokash Qirolligining O‘zbekis-
tondagi Favqulodda va muxtor elchisi
Muhammad 0dil Embarsh bilan
uchrashuvda O‘zbekiston tomoni tu-
rizm sohasida hamkorlikni rivojlanti-
rish va ikki davlat o‘rtasida viza tartibini
soddalashtirishdan manfaatdor ekan-
ligini bildirdi. Shuningdek, BMTning
iglim o‘zgarishi bo‘yicha konferensi-
yasida (COP29) ishtirok etish doirasida
atrof-muhitni muhofaza qilish sohasida
hamkorlikni rivojlantirish bo‘yicha o0'za-

ro anglashuv memorandumini imzolash
masalalari ham muhokama qilindi.
Gruziyaning O‘zbekistondagi Mu-
vaqqat ishlar vakili David Kotaria bilan
o‘tkazilgan ikki tomonlama uchrashuv
doirasida amaldagi qonunchilikni
o'rganish sohasida ikki davlat o‘rtasida-
gi hamkorlik, atrof-muhitga ta'sirni
baholash va strategik ekologik baholash
mexanizmlari, muhofaza etiladigan
tabiiy hududlarni boshqarish va eko-
turizmni rivojlantirish, Orxus marka-
zini yaratish uchun xalqaro talablarni
o'rganish borasidagi hamkorlik to‘g'-
risida kelishuvga erishildi. Ekologiya so-
hasida oliy ta'lim borasidagi hamkorlik
masalalari ham muhokama qilindi. Bu
yo‘nalishda Gruziya tomoniga Markaziy
Osiyo atrof-mubhit va iqlim o‘zgarishini
o'rganish universiteti ("Green Univer-
sity") hamda Samarqanddagi “Ipak
yo'li” xalgaro turizm va madaniy meros
universitetida ma’ruzalar, seminarlar va
treninglar o‘tkazish uchun o‘qituvchiva
professorlarni jalb qgilish taklif etildi.
Mamlakatimizda o‘z missiyasini
yakunlayotgan Misrning O‘zbekiston-
dagi Favqulodda va muxtor elchisi
Amira Fahmi bilan xayrlashuv uchra-
shuvida O‘zbekiston tomoni mamlaka-
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timizda ekologiya va atrof-muhitni
muhofaza qilish sohasida amalga oshiri-
layotgan islohotlar hagida ma’'lumot
berdi. Xususan, Prezident Shavkat Mir-
ziyoyev rahnamoligida ekologik muam-
molarga qarshi kurashish bo‘yicha
qator ekologik tashabbuslar, jumladan,
Orol dengizi tubida 2 million gektar
maydonda o‘rmonzorlar barpo etish,
“Yashil makon” umummilliy loyihasini
amalga oshirish, Prezident huzurida
iqlim markazini tashkil etish va boshqa
tashabbuslar haqgida ma'lumot beril-
di. Shuningdek, O‘zbekiston va Misr
o'rtasidagi ekologiya sohasidagi ham-
korlik uchun minnatdorlik bildirilib,
ekologik loyihalarni amalga oshirishda
tajriba almashish muhimligi ta’kidlandi.

O‘tkazilgan barcha uchrashuvlar
O‘zbekistonning atrof-muhitni muho-
faza qilish va iqlim o‘zgarishiga qarshi
kurashish sohasida xalqaro hamkorlikni
kengaytirish istagini namoyon etdi.
Xorijiy hamkorlar bilan birgalikdagi
sa'y-harakatlarni kuchaytirish, ekologik
loyihalarni amalga oshirish va ilg‘or
tajriba almashish mintaqadagi ekolo-
gik vaziyatni yaxshilash va mamlakat-
ning barqaror rivojlanishini ta’'minlash-
ga xizmat qiladi.
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U°ZBEKISTON VA ADLSH
U'RTASIDA QLIM O°ZGARISHI
SHARDITIDA INKLYUZIVLIKKA
ERISHISH BO'YICHA
HAMKORLIK MASALALARI
MUROKAMA QILINDI

Ekologiya, atrof-muhitni muhofaza qilish va
iglim o'zgarishi vazirligida Ekologiya vaziri
Aziz Abduhakimov va AQSh Prezidentining

nogironligi bor shaxslarning xalqaro
huquglari bo'yicha maxsus maslahatchisi
Sara Minkara o'rtasida uchrashuv bo'lib o'tdi.

Uchrashuvda Aziz Abduhakimov iglim o‘zgarishi ogibat-
lari, aynigsa, iglim migratsiyasi, chang bo'ronlari va iqlim
bilan bog'liq sog'liq muammolari tobora murakkablashib
borayotgan Markaziy Osiyo mintaqasida sezilarli ekan-
ligini ta'kidladi. Shuningdek, nogironligi bor shaxslarning
huquqlarini ta'minlash masalasiga taalluqli barcha so-
halarda iglim o‘zgarishining salbiy oqgibatlarini yumshatish
choralari ko‘rilayotgani alohida qayd etildi.

Yig‘ilishda iglim o‘zgarishining nogironligi bor shaxs-
larga nomutanosib ta’siri ham muhokama qilindi. A.Abdu-
hakimov jamiyatimizning muhim bo‘lagi bo‘lgan nogiron-
ligi bor shaxslarning hissasini hisobga olmasdan turib,
bargaror rivojlanishga erishib bo‘lmasligini ta’kidladi.

Uchrashuv davomida noqulay muhitdan qochish magsa-
dida nogironligi bor shaxslar sayohat qila olmasligi mum-
kinligiga e'tibor garatildi. Bu yo‘nalishda vazir O‘zbekiston
tashabbusi bilan UNWTOning inklyuziv turizm bo‘yicha
rezolyutsiyasi qabul gilinganini alohida qayd etdi.

0‘z navbatida S.Minkara nogironligi bo‘lgan shaxslar
uchun turizmning inklyuzivligi va undan foydalanish im-
koniyatini ta'minlash muhimligini hamda butun mamlakat
bo‘ylab tegishli sharoitlar yaratish zarurligini ta’kidladi.
AQSh Prezidentining maxsus maslahatchisi bu borada
barcha texnik yordam ko‘rsatish, jumladan, turli tadbirlar,
seminarlar, treninglar va forumlar o‘tkazish, shuningdek,
nogironligi borlarning muammolari haqida aholini keng
xabardor qilishga tayyorligini bildirdi.

Uchrashuv yakunida
tomonlar AQSH oliy ta’lim
muassasalari, Toshkent
shahridagi Markaziy
Osiyo atrof-mubhit va iqlim
o‘zgarishini o‘rganish
universiteti ("Green
University") hamda
Samarqand shahridagi
“Ipak yo‘li” turizm va
madaniy meros xalqaro
universiteti bilan
hamkorlikda ushbu
yo‘nalishda tadbirlar
o‘tkazish borasida
hamkorlikni yo‘lga
qo‘yishga kelishib oldilar.



'zbekiston Respublikasi va Germaniya

Federativ Respublikasi hukumatlari
o'rtasidagi hamkorlik doirasida Ekologiya,
atrof-muhitni muhofaza qilish va iglim
o'zgarishi vazirligi hamda Germaniya
xalgaro hamkorlik jamiyati (GIZ) o'rtasida
ikkita loyihani amalga oshirish bo'yicha
kelishuvlar imzolandi.

Hujjatlarga Ekologiya vaziri Aziz Abduhakimov va GIZ-
ning O‘zbekistondagi vakolatxonasi rahbari Yoaxim Frits
Samarqandda bo‘lib o'tgan ikki tomonlama uchrashuvda
imzo chekdi.

Birinchi kelishuv 2024-yilning fevralidan 2025-yil-
ning iyunigacha amalga oshiriladigan “Iqlimni muho-
faza qilish strategiyalari bo‘yicha siyosiy muloqot va
bilimlarni boshqarish” (DIAPOL-CE) loyihasini amalga
oshirishga bag‘ishlangan.

Ma'lumot uchun, loyiha hamkor mamlakatlarni iglimga
mos, barqaror va ekologik toza igtisodiyotga o‘tish bo‘yicha
uzoq muddatli ssenariy va strategiyalarni ishlab chigishda
qo‘llab-quvvatlashga qaratilgan.

0‘zbekistonda loyiha iglim o‘zgarishining qo‘riglanadigan
hududlar va botqogliklarga ehtimoliy salbiy ta’sirini o‘rga-
nish uchun Sudochye ko‘llari tizimidagi iqlim xavfi tahlilini
qo‘llab-quvvatlaydi.

Ikkinchi kelishuv Markaziy Osiyoda igqlim o‘zgari-
shi sohasida transchegaraviy hamkorlikni mustah-
kamlashga qaratilgan “Yashil Markaziy Osiyo II
bosqich” loyihasi doirasidagi hamkorlikni nazarda
tutadi.

Fl
GERMANIYA
O'ZBEKISTONNI
IQLIMGA
CHIDAMLI
IQTISODIYOTGA
O'TISHDA
4 QO'LLAB-

QUVVATLAYDI

Loyihaning asosiy magsadi loyihaning birinchi bos-
qgichida ishlab chigilgan va mintaganing barcha davlatlari
tomonidan kelishilgan Markaziy Osiyoda iqlim o‘zgarishiga
moslashish va yumshatish bo‘yicha Mintaqaviy dasturni
amalga oshirishdan iborat.

« N23/2024

DIAPOL-CE loyihasini amalga oshirish
doirasida quyidagi tadbirlar ko'zda tutilgan:

- suvli-botqoq yerlarni saglash va barqaror
boshgarish bo'yicha milliy strategiyani ishlab
chiqish;

- mahalliy, milliy va xalqaro tashrif buyu-
ruvchilarni jalb qilish uchun ekoturizmni rivoj-
lantirish konsepsiyasini ishlab chiqish;

- suvli-botqogqli yerlar uchun iglim xavfi
bilan bog'liq holda Sudochye ko'llari tizimining
imkoniyatlarini oshirish.

Ushbu loyiha doirasida 2028-yil-
gacha atmosferaga chiqariladigan
issigxona gazlarini qisqartirish va
iglim o‘zgarishiga moslashish bo‘yicha
harakatlar rejasini yangilash bo‘yicha
dialog uchrashuvlari, ekspert ko‘magi
tashkil etiladi, shuningdek, qo'shma
Markaziy Osiyo siyosiy deklaratsiya-
si, iqlim o'zgarishiga duchor bo'lgan

Ushlbu marosim

T .o videoroligini
hududlar vaigtisodiyot tarmoglarining 0 “op o qilish
zaifligini baholash metodologiyasi va U
gender nuqtai nazaridan iqlim o'zga- skanerlang

rishiga moslashish bo'yicha o'quv
moduli kabi hujjatlarni ishlab chiqish
rejalashtirilgan.
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27-OKTABR

MENING TANLOVIM — OBOD VATANIM!
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Prezidentimiz O‘zbekiston Respublikasi davlat musta-
qilligining o‘ttiz uch yilligiga bag‘ishlangan tantanali
marosimdagi nutqida 27-oktabr kuni O‘zbekiston Respub-
likasi Oliy Majlisi va hududlardagi vakillik organlariga
saylovlar bo‘lib o‘tishi haqida to‘xtaldi. Ishonamanki,
saylovlar xalqaro saylov standartlari va milliy saylov
qonunchiligiga to‘la muvofiq holda, kuchli raqgobat mu-
hitida bo'lib o‘tadi, deya ta’kidladi.

Jahon iqtisodiyoti va diplomatiya universiteti «Xalqaro
huquq va ommaviy-huquqiy fanlari» kafedrasi dotsenti, yu-
ridik fanlari bo‘yicha falsafa doktori (PhD) Zarina Isroilova
saylov bilan bog‘liq fikrlari bilan o‘rtoglashdi:

- Bu yilgi saylovlar yangilangan Konstitutsiya-
mizda belgilab berilgan ijtimoiy-siyosiy muhitda,
rivojlangan davlatlardagi kabi ilk bor aralash
saylov tizimi asosida o'tkaziladi. Siyosiy partiyalar
tomonidan Qonunchilik palatasiga deputatlikka
nomzodlar ko'rsatishda ayollarning ulushi kamida
40 foiz bo'lishi belgilab go'yildi.

Aytib o'tish kerakki, yangilangan Konstitutsiyada saylov
bilan bog‘liq me’yorlar kengaytirildi. 128-moddaga ko'ra,
O‘zbekiston Respublikasining fuqarolari davlat hokimiyati
vakillik organlariga saylash va saylanish huquqiga egadirlar.
Har bir saylovchi bir ovozga ega. Ovoz berish huquqi, o'z
xohish-irodasini bildirish tengligi va erkinligi qgonun bilan
kafolatlanadi.

Saylovlar umumiy, teng va to‘g‘ridan-to‘g‘ri saylov huquqi
asosida yashirin ovoz berish yo'li bilan o‘tkaziladi. O‘zbe-
kiston Respublikasining o‘n sakkiz yoshga to‘lgan fuqarolari
saylash huquqiga ega.

Saylov kodeksida esa saylov o‘tkazishning asosiy prin-
siplari o‘rin olgan. Unga ko'ra, O‘zbekiston Respublikasida
saylov umumiy, teng, to‘g'ridan-to‘g‘ri saylov huquqi asosida
yashirin ovoz berish orqali o‘tkaziladi. Saylov ochiq va osh-
kora o‘tkaziladi.

Fugqarolar jinsi, irqiy va milliy mansubligi, tili, dinga mu-
nosabati, ijtimoiy kelib chiqishi, e’tiqodi, ijtimoiy mavqei,
ma’'lumoti, mashg‘ulotining turi va xususiyatidan qat'i nazar,
teng saylov huqugqiga egadir.
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SAYLOVLAR XALQARO STANDARTLAR
VA MILLIY QONUNCHILIKKA TO'LA
MUVOFIQ HOLDA O°TKAZILADI

Saylovlar o‘tkazish jarayonida saylov okruglari tuziladi.
Qonunchilik palatasi deputatlari saylovini o‘tkazish uchun
yetmish beshta hududiy bir mandatli saylov okrugi tuziladi.

Qonunchilik palatasi deputatlari saylovini o‘tkazish
bo‘yicha bir mandatli saylov okruglari Qoraqalpog'iston
Respublikasi Jo‘qorg‘i kengesining, xalq deputatlari viloyatlar
va Toshkent shahar kengashlarining tagdimnomasiga binoan
O‘zbekiston Respublikasi Markaziy saylov komissiyasi tomo-
nidan har besh yilda bir marta tuziladi.

Qonunchilik palatasi deputatligiga siyosiy partiyalar
tomonidan ko‘rsatilgan nomzodlar ro‘yxati asosida Qonun-
chilik palatasiga saylov o‘tkazish uchun O‘zbekiston Respub-
likasining butun hududi yagona saylov okrugi hisoblanadi.

Qonunchilik palatasi deputatlari saylovini o‘tkazish
bo‘yicha bir mandatli saylov okruglarining chegaralari
Qoragqalpog‘iston Respublikasining, viloyatlarning va Tosh-
kent shahrining ma’'muriy-hududiy tuzilishi inobatga olingan
holda, qoida tariqasida, O‘zbekiston Respublikasining butun
hududida saylovchilar soni teng holda belgilanadi.

Mahalliy kengashlarga saylov o‘tkazish uchun saylov
okruglari xalq deputatlari viloyatlar, Toshkent shahar, tu-
man (shahar) kengashlaridagi deputatlik o‘rinlariga teng
miqdorda tuziladi.

Bir mandatli saylov okrugidan Qonunchilik palatasiga
hamda mabhalliy kengashlarga bo‘lib o‘tadigan saylovda har
bir saylov okrugidan bitta deputat saylanadi.

Mahalliy Kengashlarga saylov o‘tkazish bo‘yicha bir
mandatli saylov okruglari tegishli hududiy, tuman, shahar
saylov komissiyasi tomonidan, qoida tariqasida, saylovchi-
lar soni teng holda har besh yilda bir marta tuziladi. Saylov
okruglarining chegaralari viloyatlar, tumanlar va shahar-
larning ma'muriy-hududiy tuzilishi inobatga olingan holda
belgilanadi.

Bir mandatli saylov okruglarini tuzishda saylov okrugla-
ridagi saylovchilar sonining yo‘l qo‘yiladigan eng ko‘p chetga
chiqishi, qoida tariqasida, o'n foizdan oshmasligi kerak.

Bir mandatli saylov okruglarining ro‘yxatlari ularning
chegaralari, saylovchilar soni va saylov komissiyalarining
joylashgan yeri ko‘rsatilgan holda saylovdan kamida yet-
mish kun oldin tegishli saylov komissiyasi tomonidan e’lon
qilinadi.

0°zA muxbiri NABDURAIMOVA
yozib oldi.
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YASHIL VA MUSAFFO HAYOT, SOG'LOM KELAJAKNI
ISTAGANLARNING BARCHASI BIZ TOMONDA

O'zbekiston Ekologik
partiyasi

BIRINCHI: AHOLINING QULAY
ATROF-MUHITGA EGA BO'LISH
HUQUQLARINI RO'YOBGA
CHIQARISH

Partiyamiz shaharlarda bino va ko‘p kvartirali
uylar qurilishini majburiy tartibda jamoatchilik mu-
hokamasidan o‘tkazish mexanizmlarini qonunda aniq
belgilashni taklif etyapti. Shaharlarimizda yashil maydonlar
va daraxtlar tobora kamayib ketayotgani, bu esa jamoatchi-
likning haqli e’tirozlariga sabab bo‘layotganini ko‘rib turib-
miz. Misol uchun, ayni vaqtda respublika bo‘yicha mingdan
ziyod qurilish ob’yektlari atrofi o‘rab olingan bo'lib, ularda
50 minga yaqin daraxtlar taqdiri xavf ostida qolmoqda.

Biz 2030-yilga qadar yirik shaharlarda yo‘lovchi-
larning velosipedda harakatlanish ulushini 20 foizga yet-
kazishni oldimizga maqgsad qilib qo‘yganmiz. Yo‘llarimizda
velosiped harakati uchun infratuzilma yaratish, avtomobil
yo‘li qatnov gismi hisobidan skuterlar va velosipedlarda
harakatlanish uchun alohida yo‘laklar tashkil etishni
taklif etmoqdamiz.

0°ZBEKISTON EKOLOGIK PARTIYASI VA UNING NOMZODLARIGA 0VOZ BERING!

O'zbekiston Ekologik partiyasining yaginda bo'lib o'tgan V Forumida
Saylovoldi dasturi tasdiglandi. Partiyamizning kelgusi besh vyillikka mo'ljal-
langan mazkur dasturiy platformasidan bugungi va kelajok avlod uchun
qulay atrof-muhitni yaratish, xavfsiz va samarali bo'lgan yashil igtisodiyotga
o'tish, bir so'z bilan aytganda mamlakatimizda yashil va musaffo hayot
barpo etishning ustuvor yo'nalishlari o'z ifodasini topdii.

Partiyamiz “Tabiat uchun birlashaylik” shiori ostida boshga partiyalardan
ko'ra aniqg va real tashabbuslar bilan chigmogda.

Binolarning energiya samaradorligini oshirish uchun
avvalambor loyihalash jarayonida ularga aniq talablar
go‘yilishi zarur. Shuning uchun ham tuman (shahar)
larning bosh rejasi tasdiqglanmagunga qadar qurilish
ishlarini to‘xtatib turish taklifi qo‘yilmoqda.

Saylovoldi dasturimizdan barcha viloyat va tumanlar-
da yashil maydon hamda daraxtzorlarning «yashil»
kadastrini ishlab chiqish taklifi o‘rin olgan. Ya'ni,
yashil maydon hamda daraxtzorlarga egalik huquqini
gonunchilik hujjatlarida aniq belgilash, respublikada-
gi davlat o‘rmon fondiga kirmaydigan daraxtlarni
to‘liq ragqamlashtirish yo‘li bilan xatlovdan o‘tkazish
zarur.

IKKINCHI: EKOLOGIK XAVFSIZLIKNI
TA'MINLASH VA BARQAROR EKOLOGIK
RIVOJLANISHGA ASOSLANGAN
IQTISODIYOTNI BARPO ETISH

Saylovoldi dasturimizda 2035 yilgacha mamlakatimiz
avtomobilsozlik sanoatini to‘liq elektromobil ishlab
chiqarishga ixtisoslashtirishni ko‘zda tutmoqdamiz.
Shuningdek, an’anaviy yo‘lovchi tashish poyezdlarini
zamonaviy tezyurar poyezdlarga almashtirish va tashish
uchun yo‘l haqi narxlarini maqbullashtirish, temir
yo‘llarni modernizatsiya qilish va kengaytirish, yuk
tashishni yirik yuk mashinalaridan temir yo‘llarga
va atrof-muhitga kamrogq ta’sir ko‘rsatadigan boshqa
transport turlariga o‘zgartirish kabi takliflarimiz mam-
lakatimizda ekologik xavfsizlikni ta’'minlashda muhim
gadam bo'lishi shubhasiz.

Albatta, buning uchun zarur infratuzilmani yaratish,
jamoat transportini elektrobuslar hisobidan rivojlantirish,
elektrobuslarni zaryadlash stansiyalarini qurish uchun
esa tadbirkorlarga zarur yer maydonlari ajratilishi kerak
bo‘ladi.
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Partiyamiz “yashil” iqtisodiyotga o'tish va uni qo‘llab-quv-
vatlashga oid tashabbuslarni ilgari surar ekan, bugun bu
boradagi mavjud muammolar yechimi uchun aniq takliflarni
dasturiga kiritdi. Xususan, ekologik toza mahsulotlarni
ishlab chiqaruvchi tadbirkorlik sub’yektlarini qo‘shilgan
giymat solig‘i (QQS)dan ozod etish, investisiyaviy joziba-
dorlikni oshirish maqsadida «Yashil viza» («Green Visa») das-
turini joriy etish, iglim o‘zgarishiga moslashish va uning oqi-
batlarini yumshatishga qaratilgan iqlimiy moliyalashtirish
(climate finance) tizimini joriy etish, “yashil” innovatsiyalarni
joriy etishda xususiy investorlarni qo‘llab-quvvatlash,
davlat-xususiy sheriklikni va xalqgaro moliya institutlari bilan
hamkorlikni kengaytirish, “yashil” va ragamli iqtisodiyotni
rivojlantirish uchun investisiya fondini tashkil qilish hamda
yirik sanoat korxonalarini texnologik modernizatsiyalash va
ularda “yashil” texnologiyalarni joriy etilishini jadallashti-
rish, sanoatning “yashil” va kam uglerodli rivojlanishini
ta'minlash kabi qator muhim tashabbuslar ilgari surilmoqda.

UCHINCHI: ENERGETIKA XAVFSIZLIGINI
TA'MINLASH VA QAYTA TIKLANUVCHI
ENERGIYANI RIVOJLANTIRISH

Saylovoldi dasturimizning bu yo‘nalishida atrof-muhitga
zarar yetkazish hisobiga olingan energiya ulushini kamida
25 foizga qisqartirish, sanoatda energiya tejamkor tex-
nologiyalarni joriy etish orqali energiya sarfini 50 foizga
gisqartirish, 2030 yilgacha energiya balansida ekologik
toza va gayta tiklanuvchan energiya manbalari ulushini
kamida ikki karra oshirish, gqayta tiklanuvchan energiya
manbalarini rivojlantirishga qaratilgan “Yashil energetika
strategiyasi”ni ishlab chiqgish va qabul qilishga doir tashab-
buslar olib chiqilgan.

e

Bundan tashqari, yirik shaharlar atrofidagi chiqindi
poligonlar bazasida xalqaro standartlarga mos keluvchi
elektr stansiyalar qurish, bioko'mir ishlab chiqarish va
chiqindilarning energiya potensialidan unumli foyda-

lanish, elektr ta’'minoti uzilishlariga chek qo‘yish va aholini
arzon energiya bilan ta'minlash chora-tadbirlarini kuchay-
tirishga alohida e’tibor qaratilgan. Yurtimizga vodorod va
biogaz kabi qayta tiklanuvchan energiya manbalari
uchun texnologiyalarni olib kirishda bojxona imtiyozlarini
joriy etish kabi dolzarb tashabbuslar ham dasturimizdan
o‘rin olgan. Partiyamiz 2050 yilgacha 60-80 foiz uylarni
isitish tizimini qayta tiklanuvchi energiya manbalari
hisobidan qoplanishini tashkil etish bo‘yicha dastur qabul
qilishni magsad qilib qo‘ymoqda.

TO'RTINCHI: TABIIY RESURSLARDAN
OQILONA FOYDALANISH HAMDA
ATROF-MUHITNI MUHOFAZA QILISH
SAMARADORLIGINI OSHIRISH

Atrof-muhitni muhofaza qilish, ona tabiat resurslaridan
oqilona foydalanish - zamonaviy va kuchli davlatni barpo
etishda eng muhim ustuvor vazifalardan biri.

Avvalo, daraxtzorlar mavjud bo‘lgan yer maydonlarini
qurilish magsadlarida realizatsiya gilinishini qonun bilan
taqiqlash, 10 yoshdan katta daraxtlarni ko‘chirib o‘tka-
zishga butunlay cheklov qo‘yish, kerak bolsa, qurilish
magsadlarida daraxtlarni noqonuniy kesgan tadbirkorlar-
ning yerga bo‘lgan huquqini bekor qilish tartibini joriy
qilishimiz zarur.

BESHINCHI: YER-SUV RESURSLARIDAN
FOYDALANISH SOHASIDAGI
ISLOHOTLARNI JADALLASHTIRISH
VA OZIQ-OVQAT XAVFSIZLIGINI
TA'MINLASH

Partiyaning mazkur yo‘nalishdagi genetik modifikat-
siyalangan organizmlar (GMO) mahsulotlarining miqdori
bo‘yicha ma’lumotlarning mahsulot yorliglarida aniq ko‘rsa-
tilishini ta’'minlash, organik mahsulot ishlab chigaruvchi
Kichik va o‘rta biznesni qo‘llab-quvvatlash bo‘yicha g'o-
yalari e’tiborga molikdir.

Mahsulot yorliglarida uning tarkibidagi GMO mahsulot-
larining miqdori bo‘yicha ma’'lumotlarning aniq ko‘rsa-
tilishi huquqini ixtiyoriy sertifikatlashtirish tizimi orqali
ro‘yxatdan o‘tgan ishlab chigaruvchilarga berilishini tartibga
solish, birinchi navbatda iste’'molchilarning xavfsizligini
ta’'minlash bilan birgalikda, ishlab chigaruvchiga savdo
bozorini kengaytirish imkonini ham yaratadi.

Organik mahsulotlarni ishlab chiqarish, qayta ishlash,
saqlash, tashish va realizatsiya qilishni qo‘llab-quvvatlash-
ning aniq huquqiy mexanizmlarini joriy etish muhim
ahamiyat kasb etadi.

0°ZBEKISTON EKOLOGIK PARTIYASI VA UNING NOMZODLARIGA 0VOZ BERING!
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Foydalanishdan chiqqan yerlarni qayta foydalanish-
ga Kiritish choralarini ko‘rish bugun nihoyatda dolzarb
ahamiyatga ega. Biz sug‘oriladigan maydonlardan yanada
samarali foydalanish, gishloq xojaligi ekinlarini yetishtirish
uchun yerlarni ekishga tayyorlashda resurs va energiya
tejamkor, ekologiyaga bezarar bo‘lgan «No-TiLL» (yerga
minimal ishlov berish) kabi innovasion texnologiyalarni keng
joriy etishni taklif etmoqdamiz.

Partiyamiz yomg'ir suvidan samarali foydalanish das-
turini ishlab chiqish, hududlarda yomg'ir suvidan foydalan-
gan holda kichik yashil maydonlar va bog‘lari barpo etish,
gor-yomg'ir va sel suvlarini yig‘ish imkoniyatini butunlay
qayta ko'rib chiqishni taklif etmoqda. 2025 yildan qurilish
maydoni 500 m? dan ortiq bo‘lgan uy, bino va ob’yekt-
larda yomg'ir suvini yig‘ish tartibini joriy etmoqchimiz.

OLTINCHI: DAVLAT VA JAMIYAT
BOSHQARUVI, SUD-HUQUQ
SOHASIDAGI ISLOHOTLAR
SAMARADORLIGINI OSHIRISH
HAMDA QONUNCHILIKNI
TAKOMILLASHTIRISH

Ayni vaqtda malakali yuridik yordam va xizmat
ko‘rsatish sifatini oshirish, ekolog-huquqshunos
kadrlar tayyorlashga ehtiyoj yuqori. Ekologiya sohasidagi
huqugbuzarliklarni va jinoiy ishlarni ko'rib chigish bo‘yicha
ixtisoslashgan sudlar tashkil etilmagan. Bu borada zarur
choralarni ko'rish vaqti keldi, deb hisoblaymiz.

Partiyamiz yo‘l harakati xavfsizligini tartibga solishni
gonunosti hujjatlaridan qonun asosida tartibga solishga
o‘tkazishni taklif etmoqda.

Yoshlarimizni turli salbiy illatlardan asrash, ularning
salomatligini ta’'minlash uchun 2009 yil 1 yanvardan
keyin tug‘ilgan shaxslarga 2030 yildan boshlab tamaki
mahsulotlari sotilishini taqiqlash, energetik ichimlik-
larning salomatlikka salbiy ta’sirini inobatga olib, 21 yosh-
dan kichik shaxslarga energetik ichimliklar sotishni
taqiqlash taklif etilyapti.

BIRLASH;

YETTINCHI: GLOBAL IQLIM
O'ZGARISHLARIGA MOSLASHISH
VA OROL DENGIZI QURISHI
OQIBATLARINI YUMSHATISH

Saylovoldi platformamizda Orolbo‘yi hududida bi-
oxilma-xillikni saqlash, iqlim o‘zgarishini yumshatish,
cho'llanishning oldini olishga qaratilgan loyiha va dastur-
larga xalqaro moliya institutlarini keng jalb etish, Qizilqum
cho’li hududida sahroga mos o‘simliklar ekish orqali
qum-bo‘ronlari ko‘tarilishining oldini olish va yaylovlar
degradatsiyasini to‘xtatishga erishish kabi vazifalar qa-
mrab olindi.

SAKKIZINCHI: TASHQI SIYOSAT
VA XALQARO HAMKORLIKNI
RIVOJLANTIRISH

«Markaziy Osiyo ekologik ittifoqgi»ni tashkil etish orqgali
tabiiy resurslar, bioxilma-xillikni saglab qolishga erishishimiz
mumkin. Markaziy Osiyoda barqaror energetika infrastruk-
turasini shakllantirish maqsadida qo‘shni davlatlar bilan
muvaqqat energiya zaxiralarini yaratish, favqulodda ho-
latlarda energiya resurslarini o‘zaro almashinish tizimini
joriy qilish dolzarb ahamiyatga ega. Qo‘shni mamlakatlar
bilan hamkorlikda hayvonlarning migratsiya yo‘llarini
himoya qilish, migratsiya marshrutlarida qo‘rigxonalar
tashkil etish noyob hayvonlar populyasiyasi uchun juda
muhim hisoblanadi.

Bo‘lajak saylovlarda yashil va musaffo hayot,
sog‘lom kelajakni istaganlarning barchasi biz
tomonda!

O‘zbekiston Ekologik partiyasiga, partiya-
mizdan ko‘rsatilgan nomzodlarga ovoz bering!

Oybek RAHIMOYV,
O‘zbekiston Ekologik partiyasi Markaziy Kengashi
ljroiya qo‘mitasi raisi o‘rinbosari.

0°ZBEKISTON EKOLOGIK PARTIYASI VA UNING NOMZODLARIGA 0VOZ BERING!
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ATROF-MUHITNI MUHOFAZA QILISH
VA EKOLOGIK BARQARORLIKNI TAMINLASH —

PIROVARD MAQSAD

Islom XUSHVAQTOV,
Oliy Maijlis Qonunchilik palatasi
deputati

Bugungi global rivojlanish va iqlim
o‘zgarishlari sharoitida mamlakatimizda
ekologiya va tabiatni muhofaza qilish,
tabiiy resurslardan oqilona foydalanish,
yashil maydonlarni ko'paytirish, aholining
ekologik madaniyatini yuksaltirish davilat
siyosatining ustuvor yo’'nalishlaridan bi-

riga aylandi.

14

Mamlakatimizda so‘nggi yillarda ushbu sohani bosh-
garish va tartibga soluvchi qonunchilik bazasi yanada
takomillashtirildi. Sohaga oid ko‘plab qonunlar va qonunosti
hujjatlari gabul qilinib, hayotga tatbiq gilinmoqda. Buning
natijasida ekologiya, atrof-muhitni muhofaza qilishga bo‘lgan
munosabat tubdan o‘zgardi.

Davlatimiz rahbarining ayni maqsadga qaratilgan qator
farmon va qarorlari, tashabbuslari ushbu yo‘nalishdagi ishlar
samaradorligini oshirishda muhim ahamiyatga ega bo‘lmog-
da. Yangi tahrirdagi O‘zbekiston Respublikasi Konstitutsiyasi
bilan har bir shaxsning ekologik huqugqlari kafolatlangani
ham e’tiborga molik.

2030-yilgacha bo‘lgan davrda O‘zbekiston Respublikasi-
ning Atrof muhitni muhofaza qilish konsepsiyasi, 0‘zbekiston
Respublikasi suv xo‘jaligini rivojlantirishning 2020-2030-yil-
larga mo‘ljallangan konsepsiyasi, 0zbekiston Respublikasida
yasi ham sohani rivojlantirishda asosiy dasturilamal bo‘layotir.

Prezidentimizning shu yil 19-sentabr kuni atrof-muhitni
muhofaza qilish va turizm sohalaridagi takliflar taqdimoti
bilan tanishishi davomida ham ushbu masalaga alohida
e’tibor garatilib, ekologik holatni yaxshilash bo‘yicha ustu-
vor vazifalar belgilab berildi.

Avvalo, mamlakatda samarali ekologik barqarorlikni
ta’'minlash borasida tayyorlangan ikkita dastur tagdimot
etildi. Xususan, dastlab ekologik muammolar yechimining
ustuvorligini hisobga olgan holda chang bo‘ronlariga qarshi
kurashish va ularning oqibatlarini yumshatish bo‘yicha
2024-2030-yillarga mo‘ljallangan milliy dastur loyihasi
ko'rib chiqildi.

Mazkur hujjatda barcha sohalarda iqlim o‘zgarishiga
bog‘liq xavflarga moslashuvchanlikni oshirish bo‘yicha
alohida chora-tadbirlar ishlab chiqilishi global iqlim o‘zga-
rishining salbiy oqibatlarini samarali oldini olish imkonini
berishi ta’kidlab o‘tildi. Zero, unda avtomobilsozlikda “Yev-
ro-4” standartidan past toifadagi yoqilg‘ini sotish va undan
foydalanishni bosqichma-bosqich to‘liq tagiqlash nazarda
tutilmoqgda. Buning uchun Buxoro va Farg‘ona neftni qayta
ishlash zavodlari yuqori sifatli yoqilg‘i ishlab chigarish bo'yi-
cha modernizatsiya qilinishi rejalashtirilmoqda.



Mamlakatimizda qadriyat va an’analarga aylanib borayot-
gan “Yashil makon” umumilliy loyihasining atrof-muhit mu-
hofazasi barqarorligini ta'minlashda nafagat milliy manfaat-
lar, balki mintaqa manfaatlari yo‘lida ham xizmat gilayotgani
ayon. Ushbu loyihaning ahamiyatidan kelib chiqgan holda
Toshkent shahrida atmosfera havosi sifatini yaxshilashga
qaratilgan chora-tadbirlar dasturi ishlab chigilmoqda. Unga
ko'ra, kelgusi 5 yilda poytaxtimiz va unga tutash Toshkent
viloyati tumanlarida 441 gektar “yashil belbog” va bog‘lar
tashkil etiladi. Bu esa atrof-muhitni muhofaza qilish, odamlar
uchun munosib sharoit yaratish va xalqimiz salomatligini
asrab-avaylashga xizmat giladi.

Bugun mam-
lakatimizda uy-joy qurilish
ishlari industriya darajasiga olib
chigilmoqda. Bu esa ularga nisbatan
yangi ekologik talablarni joriy etish-
ni taqazo etadi. Ushbu talablardan kelib
chigqan holda yangi quriladigan, balandligi
12 metrdan yoki umumiy maydoni 500 kvad-
rat metrdan ortiq bo‘lgan binolarni loyiha-
lashtirishda unga tutash hududlarning kami-
da 25 foizini ko‘’kalamzorlashtirish talabi
qo‘yilmoqda. Shuningdek, atrof-muhitga
zarari ko‘p sanoat korxonalari ham
“yashil belboglar barpo etish
majburiyatini oladi.

EKOLOGIYA XABARNOMASI

Yana bir muhim masala.
Demokratik qadriyatlar tobora
rivojlanib borayotgan mamlakatimiz-
da ekologik huqugbuzarliklarning oldini
olish, bu borada jamoatchilik nazoratini
kuchaytirish masalalariga katta e’tibor
qaratilmoqda. Bu borada faol va jonkuyar
insonlarni rag‘batlantirish maqsadida
“O‘zbekiston Respublikasida xizmat ko‘rsat-
gan ekolog” faxriy unvoni ta’sis etilishi
soha vakillariga bo‘lgan yuksak e’tibor
va g‘amxo‘rlikning yorqin ifodasi,
deb o‘ylayman.

Aytish joizki, mamlakatimiz xalqaro hamjamiyatning teng
huqugqli a’zosi sifatida 10 dan ortiq atrof-muhit muhofazasi
borasida xalqaro hujjatlarni qabul gilgan. Tagdimot davo-
mida atrof-muhit bilan bog‘liq bo‘lgan masalalar bo‘yicha
qarorlar gabul qilish jarayonida jamoatchilikning axborot
olish imkoniyati, ishtiroki va odil sudlovga erishish imkoni-
yati to‘g‘risidagi Orxus konvensiyasiga qo‘shilish masalasi
ko‘rib chiqildi.

Shuningdek, Ma'muriy javobgarlik to‘g‘risidagi kodeksga
qurilish maydonlarida atmosfera havosini muhofaza qilish
talablariga rioya qilmaslik bo‘yicha modda kiritish maqgsadga
muvofiqligi aytildi. Daraxtlarni kesish va qasddan quritish,
daryo o‘zanlaridan noqonuniy qum-shag‘al qazib olish,
chiqgindilarni belgilanmagan joylarga tashlash uchun esa
jarimalarni oshirish va qat’iylashtirish choralari ko‘riladi.
Zero, inson qachonki o‘zini tabiatning bir bo‘lagi deb his qil-
mas ekan, bu kabi holatlarga barham berish murakkablashib
boraveradi.

Sirasini aytganda, yurtimizning go‘zal tabiati, musaffo
havosi, ziloldek tiniq va shifobaxsh suvlari har qanday ki-
shini o'ziga maftun etadi. Mana shunday betakror go‘zallikni
asrab-avaylash, kelajak avlodga bus-butunligicha yetkazish
har birimizning burchimizdir. Aks holda, iqlim o‘zgarishlari
tufayli kuchayib boradigan turli salbiy ekologik muammolar
sabab yo‘qotadiganlarimiz yanada ko‘p va ayanchli bo‘ladi.

Umuman olganda, tagdimot davomida belgilab berilgan
dolzarb vazifalar ijrosini ta'minlash har bir rahbar, aynigsa,
biz deputatlardan ham katta mas’uliyat talab etadi. Agar
belgilab berilgan zalvorli vazifalarni birlashib, sa’y-hara-
katlarimizni birlashtirib, obod ko‘ngil ila amalga oshirsak,
ekologiya barqarorligini ta'minlashga katta zamin yaratgan
bo‘lamiz. Bu esa pirovard natijada atrof-muhitni muhofaza
qilish va fugarolarga qulay va xavfsiz atrof-muhit yaratilishiga
xizmat qgiladi.

* N23/2024
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18-sentabr kuni 0‘zbhekiston Respublikasi
Prezidenti Administratsiyasi huzuridagi Axborot
va ommaviy kommunikatsiyalar agentligida
“Ekologiya vazirligi tomonidan sohada amalga
oshirilayotgan ishlar ko‘rsatkichi: erishilgan
natijalar va kelgusi rejalar, shuningdek, ekologik
talimni rivojlantirish istigbollari” mavzusida
mathuot anjumani o‘tkazildi.

Tadbirda Ekologiya vaziri o‘rinbosari Jusipbek
Kazbekov, vazirlik huzuridagi Sanitar tozalash ishla-
rini tashkil etish respublika markazi direktori Sharif-
bek Hasanov, O‘rmon xo‘jaligi agentligi direktori o’rin-
bosari G‘olib Qurbonov, Bosh prokuratura Ekologiya,
atrof-muhitni muhofaza qilish va o‘rmon xo‘jaligi
sohasidagi qonunchilik ijrosi ustidan nazorat bosh-
garmasi boshlig‘i O‘’ktam O‘tayev, vazirlik boshgarma
va bo‘lim xodimlari, tizim tashkilotlari, ommaviy
axborot vositalari vakillari ishtirok etdi.

Tadbirda Jusipbek Kazbekov vazirlik tomonidan
joriy yilning o‘tgan davri mobaynida amalga oshiril-
gan ishlar hagida ma'lumot berdi. Xususan, "Yashil

- makon" umummilliy loyihasi doirasida qilingan ishlar,

: “atmosfera havosini muhofaza qilish, chigindilarni

boshqarish, ekologik nazorat, kadastr, muhofaza
etiladigan tabiiy hududlar, ekologik ta'lim, o‘rmon
xo‘jaligi, gidrometeorologiya yo‘nalishlaridagi islo-
hotlar alohida ta'kidlandi.

a
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EKOLOGIYA VA
ATROF-MUHITNI
MUHOFAZA QILISH
SOHASIDA QILINGAN
ISHLAR HAMDA
KELGUSIDAGI
REJALAR HAQIDA
MA'LUMOT BERILDI
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Sanitar tozalash ishlarini tashkil etish respublika
markazi direktori Sharifbek Hasanov esa chiqin-
dilarni boshqarish sohasidagi o‘zgarishlarga to‘xta-
lib, sohadagi dolzarb masalalar oz yechimini topa-
yotganini qayd etdi.

"Davlatimiz rahbari tashabbusi bilan
‘ boshlangan "Yashil makon” umummilliy loyi-

hasi doirasida 2024-yil bahorgi mavsumda
respublika bo'yicha 138 min tup ko'chat
ekildi. Hududlarda vazirlik, idora va mahalliy
hokimliklar tomonidan 257 ta "yashil bog'lar”
barpo etilib, ularning umumiy soni 517 taga
yetkazildi, — dedi Jusipbek Kazbekov. —
“Ochiq budjet” tizimi orqali “Mening bog'im"
loyihasi ishga tushirildi. Fugarolar tomonidan
tashabbus bildirilgan 738 ta loyiha orasidan
215 ta loyiha g'olib deb topilib, jomi 48,7
mird so'm moliyalashtirish uchun yo'naltiril-
di. Bundan tashqgari, boshga sohalarda ham
samarali ishlar amalga oshirimogda”.

"Shu paytga gadar eng og'rigli holat-

‘ ‘ lardan biri — tibbiyot chigindilarining maishiy
chigindilar bilan birga poligonga tashlani-

shi ogibatida atmosfera havosiga 400 ming

O‘ktam O‘tayev esa 2023-yil va 2024-yilning o‘tgan tonna issigxona gazi chigarilar, 43 ming
davrida prokuratura va ekologiya organlari tomonidan tonna sizot suvi tabiatga tashlanardi. Bu
hamkorlikda keng gamrovli ishlar amalga oshirilganli- esa aholi orasida turli kasalliklarga sabab
gini, shu bilan birga, qilinishi kerak bo‘lgan ishlar hali bo'layotgan edi, — dedi Sharifbek Hasanov.

ko'p ekanligini qayd etdi. — O'zbekiston Respublikasi Prezidentining
2024-yil 17-iyuldagi 263-sonli garori gabul
qilinib, unga ko'ra tibbiyot chigindilarini
yogish orgali mugobil issiglik energiyasi
ishlab chigarish borasida AQSHning “Sayar”
kompaniyasi o'rtasida 115 min AQSH dollari
miqdoridagi to'g'ridan-to'g'ri investitsiya
loyihasi amalga oshiriimogda. Ushbu loyi-
ha amalga oshirilishi bilan 1,5 mird so'mga
yagin budjet mablag'lari tejalib, hosil
bo'layotgan zararli gazlar, aholi o'rtasida
turli kasalliklar soni keskin gisgaradi”.

"Davlat rahbarining brakonyerlik holatla-

“ rini aniglash va sohada gilmish uchun jazo
mugarrarligini ta'minlash topshirig'i ijrosi Tadbirda, shuningdek, Global yashil o‘sish insti-

ham talab darajasida tashkil etimagan. tutining (GGGI) O‘zbekistondagi vakolatxonasi rah-
Respublika bo'yicha jami 239 ta brakonyerlik bari Aaron Rassel Ekologiya vazirligi bilan hamkor-
holatlari aniglangan bo'lsa, gisgarib bora- likda amalga oshirilayotgan istigbolli loyihalar va

yotgan va muhofaza etilishi talab etilgan kelajakdagi rejalar haqida to'xtalib o'tdi.
noyob hayvonot turlari ko'p targalgan Matbuot anjumani davomida, shuningdek, kelgusida

Qoragalpog'iston, Xorazm va Buxoro vilo- amalga oshirilishi rejalashtirilayotgan ishlar haqida
yatlarida bironta holat aniglanmagan. Bu ma'lumot berildi. Yakunda jurnalistlar o‘zlarini

kabi boshga kamchiliklar, albatta, bartaraf qiziqtirgan savollarga javob olishdi.
etiladi", — dedi O'ktam O'tayev.
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U‘ZBEKISTUNDA UZIU OVOAT TIZIMLARINING
YERDAN FOYDALANISH VA QAYTA TIKLASHGA
TA'SIRINI BAHOLASH DASTURI ISHGA TUSHIRILDI

13-sentabr kuni Toshkentda BMTning
0zig-ovgat va gishlog xo'jaligi tashkilo-
ti tomonidan 0°‘zbekiston Ekologiya,
atrof-muhitni muhofaza qilish va iglim
0°zgarishi vazirligi hamda Qishlog xojaligi
vazirligi hilan hamkorlikda 0'zbekistonda
ozig-ovgat tizimlarining yerdan foydala-
nish va gayta tiklashga ta’sirini baholash
dasturi (FOLUR) ho‘yicha kirish seminari
tashkil etildi.

Tadbirda Ekologiya, atrof-muhitni
muhofaza gilish va iglim o’zgarishi vaziri
o’rinbosari Jusiphek Kazhekov, BMTning
0‘zbekistondagi doimiy koordinatori
Sahina Mahl, davlat va xalgaro tashkilotlar
vakillari, sohaning yetakchi ekspertlari va
tegishli idoralar ishtirok etdi.

Seminarning asosiy maqsadi atrof-mu-
hit va iglim muammolarini hal gilish orgali
0‘zhekistonda ozig-ovqat, gishlog xo‘jaligi
sektorini takomillashtirishda “FOLUR"ning
ustuvor yo‘nalishlariga e’tibor qaratishdir.
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“FOLUR” dasturi yer-
dan samarali foydalanish
texnologiyalari va tabiat-
ni muhofaza qilish yonda-
shuvlarini keng joriy etish,
shuningdek, ekotizim degra-
datsiyasidan ko‘p foyda kel-
tiradigan barqaror boshqa-
ruvga o'tishni samarali amal-
ga oshirishga garatilgan.

o1

o oo 0

iz

Tadbirga
bag'ishlangan
videorolikni
tomosha gilish
uchun skanerlang

“Loyiha hukumat darajasida qo‘l-
lab-quvvatlanib, davlatimiz rah-
barining 2022-yil 10-iyundagi “Ye-
rlar degradatsiyasiga qarshi kura-
shishning samarali tizimini yara-
tish chora-tadbirlari to‘g‘risida’gi
qarori bilan tasdiqlangan Harakat-
lar rejasiga kiritilgan va Qashqa-
daryo, Xorazm viloyatlari ham-
da Qoraqalpog’iston Respublikasi
hududlarini qamrab oladi. Magqsad
bug’doyga asoslangan, barqaror va
inklyuziv ishlab chiqarish landshaft-
lari va qiymat zanjirlari uchun eng
yaxshi amaliyot hamda innovatsi-
yalarni joriy etishdir. Shuningdek,
loyiha yurtimizdagi ekotizimlarni,
bioxilma-xillikni asrash, iqlim
muammolarini yumshatishga xiz-
mat qiladi’; - dedi Jusipbek Kazbekov.



“Bu loyiha O‘zbekistonning yer deg-
radatsiyasiga qarshi kurashish bo‘yicha
tashabbuslarini qo‘llab-quvvatlash bo‘yi-
cha birgalikdagi sa’y-harakatlarimizning
boshlanishini anglatadi, - dedi Sabina
Mahl. - Ishonchim komilki, FOLURni
muvadffaqiyatli amalga oshirish orqali
birgalikda degradatsiyaga uchragan
tuproq va qishloq xo‘jaligi yerlari bilan
bogliq muammolarga qarshi tura olamiz,
barqaror qishloq xo‘jaligi va odamlarning
hayot sifatini yaxshilash uchun poydevor
qo’yamiz. Men barchani ish rejasini ishlab
chiqishda faol ishtirok etishga chaqira-
man, chunki har biringizning qo‘shgan
hissangiz ushbu muhim tashabbusning
muvaffaqiyatini ta’'minlashda muhim
omil bo‘ladi’.

Loyihaning ishga tushirilishi Barqaror rivojlanish magsadla-
riga (BRM) muvofiq barqaror gishloq xo‘jaligi va atrof-muhitni
muhofaza qilish yo‘lidagi muhim qadamdir. Ozig-ovqat va qish-
loq xo'jaligi sektoridagi past mahsuldorlik bilan birga oziq-ovqat
mahsulotlariga bo‘lgan talabning ortishi natijasida yerdan foyda-
lanish global ko‘lamda 80 foiz o‘rmonlarning kesilishi, chuchuk
suvning 70 foizidan foydalanishga, landshaft degradatsiyasi va
biologik xilma-xillikning yo‘qolishiga sabab bo‘luvchi asosiy omil
bo‘lib golmoqda. Tabiatga yetkazilayotgan zararning 30 foizi esa
issigxonalardan ajralib chiqadigan zararli gazlarga to'g'ri keladi.
Bu muammolar ozig-ovqat xavfsizligi, ovqatlanish, kambag‘allikni
qisqartirish va kengroq ijtimoiy-iqtisodiy taraqqiyotga tahdid sol-
moqda. O‘zbekistonning keskin kontinental iglimi, issiq va quruq
yoz sharoitlari hamda o‘zgaruvchan havo harorati tufayli gishloq
x0‘jaligida oziga xos muammolarga uchramoqda. Tuproq tarkibida
organik moddalarning kamligi bilan ajralib turuvchi cho'l tuproqlari
qishloq xo‘jaligining hosildorligini cheklaydi.

EKOLOGIYA XABARNOMASI
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“Loyiha bug‘doy ishlab chiqarish land-
shaftlarida hosildorlikni oshirish bilan
birga ekotizimlarga va bioxilma-xillikka
salbiy ta’sirni kamaytirish hamda ish-
lab chiqarish qiymat zanjirini oshirish-
dan iborat. Ushbu loyiha Qoraqalpog’is-
ton Respublikasi, Xorazm va Qashqadar-
yo viloyatlarining 6 ta tumanida amalga
oshiriladi. Loyiha doirasida Xalqaro
tabiatni muhofaza qilish ittifoqi (IUCN)
bilan hamkorlikda qo‘rigxonalarni yan-
gi zamonaviy asbob-uskunalar bilan
ta’minlash orqali yon-atrofdagi qishloq
aholisi tomonidan ularga bo’layotgan
salbiy ta’sirlar kamaytiriladi.

So‘nggi yillarda respublikamizda
tez-tez uchrayotgan chang-bo‘ronlar
manbasini aniqlash va ularga qarshi
kurash chora-tadbirlariniishlab chiqish
ham loyiha maqsadlaridan biridir’, -
deya ta’kidladi "FOLUR" loyihasi milliy
koordinatori Aziz Nurbekov.

FOLUR loyihasi doirasida umumiy may-
doni 50 ming gektar bo‘lgan hududlar eko-
logik jihatdan tiklanadi, yana 50 ming gektar
hududda biologik xilma-xillikni boshqgarish-
ning takomillashtirilgan usullariga o‘tiladi.
Umuman olganda, loyiha yurtimizda ekolo-
gik holatni yaxshilashga xizmat qiladi.
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IFLOSLANISHINING OLDINI OLISH VA

SANOAT CHIQINDIMONALARI MAVFSIZLIGINI TA°MINLASH
CHORALARI KUCHAYTIRILMOQDA

24-26-sentabr kunlari Toshkent shahri va Toshkent viloyatida O‘zbekistonda sanoat chiqgindixonalari
xavfsizligi va suvning favqulodda ifloslanishining oldini olish bo'yicha idoralararo ishchi guruhining birinchi

yig'ilishi bo'lib o'tdi.

Uch kunlik o‘quv seminari BMT YelKning (Yevropa iq-
tisodiy komissiyasi) Transchegaraviy ta’sirlar to‘g'risidagi
konvensiyasining “O‘zbekistonda suv ta’'minoti, kanalizatsiya
va suv resurslarini iqlim o‘zgarishi sharoitida favqulodda if-
loslanishdan himoya qilish sohasidagi faoliyatni kuchaytirish”
loyihasi doirasida Ekologiya, atrof-muhit va iqlim o'zgarishi
vazirligi bilan hamkorlikda Shveysariya taraqqiyot va ham-
korlik agentligi (SDC) moliyaviy ko'magida tashkil etildi.

Tadbirda BMT YelK, Ekologiya vazirligi, Favqulodda
vaziyatlar vazirligi, Suv xo‘jaligi vazirligi, Sog‘liqni saqglash
vazirligi, Sanoat, radiatsiya va yadro xavfsizligi qo‘mitasi,
fuqarolik jamiyati institutlari va boshqa tashkilotlar vakillari
ishtirok etdi.

"Sanoat chigindilari saglanadigan

‘ hududlar ham boshqa ko'plab obyektlar
qatori ularning xavfsiz ishlashini ta’min-
lash uchun alohida €e'tibor va birgalikdagi
sa'y-harakatlarni talab qgiladi. Shuning
uchun xatarlarni minimallashtirish va
yuzaga kelishi mumkin bo'lgan ekologik
ofatlarning oldini olishga harakat qi-
lishimiz kerak", — dedi Ekologiya vaziri
o'rinbosari Iskandar Qutbiddinov.
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Tadbir davomida ishtirokchilar ishchi guruhning texnik
topshiriqglari va tarkibi bilan tanishishdi, 2024-2025-yil-
larga mo‘ljallangan ish rejasini kelishib olishdi, sanoat
chigindilarini saqlash joylari xavfsizligini ta'minlash va
suvning favqulodda ifloslanishining oldini olish sohasidagi
dolzarb masalalar va zarur chora-tadbirlarni ko'rib chigish-
di hamda Konvensiyaga qo‘shilish bo‘yicha yo'l xaritasini
ishlab chiqishga oid kelgusi rejalarni muhokama qilishdi.

"Iglim o'zgarishi ta'siriga guvoh bo'lga-
nimiz sababli, loyiha iglim o'zgarishining
sanoat chigindixonalari kabi obyektlarga
ta'sirini baholash va tahlil gilishga, shuning-
dek, iglim o'zgarishining suv resurslariga
ta'siri va javob choralarini ishlab chigishga
qaratiladi”, — dedi BMT YelKning atrof-
muhit bo'yicha mintaqaviy maslahatchisi
Sarangoo Radnaaragchaa.
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"Ushbu treningni Yevropa standart-
lari va xavfsizlik goidalariga asoslangan
sanoat chiqindilarini saqlash joylarining
xavfsizlik darajasini baholash usullarini
“ qo'llashni o'rgatish magsadida tashkil
etdik. Mazkur metodologiya BMTning Yev-
ropa iqtisodiy komissiyasi loyihasi doirasi-
da ishlab chiqilgan. Trening natijalariga
ko'ra, biz ushbu sanoat chigindilarini
saglash inshootining natijalarini bahol-
ashni shakllantiramiz va uning Yevropa

xavfsizlik talablariga qanchalik javob
Tadbirning ikkinchi kunida ishtirokchilar uchun Olmaliq berishini baholaymiz”, — dedi BMT YelK

kon-metallurgiya kombinatiga qarashli 2-sonli sanoat chi-
gindixonasi hududida baholash metodologiyasini qo‘llash
bo'yicha amaliy mashg‘ulotlar tashkil etildi.

maslahatchisi Irina Nikolayeva.

Ta’kidlash joizki, O‘zbekistonda 41 ta sanoat chiqindi-
xonasi mavjud bo‘lib, ulardan 10 tasi transchegaraviy
ta’sir ko‘rsatishi mumkin. Ishchi guruh O‘zbekistonga tog'-
kon sanoati sohasida milliy boshqaruvni mustahkamlash
imkonini beradi, 2030-yilgacha mamlakatning ekologik
magqsadlariga erishishga hissa qo‘shadi va BMT YelKning
Sanoatdagi baxtsiz hodisalar to'g'risidagi konvensiyasiga
qo‘shilish ustida ish olib boradi.
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YAQIN SHARQ
VA MARKAZIY

OSIYO EKOLOGIK
MUAMMOLARNI
HAL QILISH
BORASIDAGI
IMKONIYATLARINT
BIRLASHTIRADI

11-sentabr kuni Markaziy Osiyo atrof-muhit va iqlim o‘zgarishini o‘rganish universitetida
("Green University") Yaqin Sharq va Markaziy Osiyoda yashil mintaqaviy hamkorlikni
mustahkamlashga bag‘ishlangan davra suhbati bo‘lib o‘tdi.

Tadbirda Ekologiya, atrof-muhit va iqlim o‘zgarishi
vazirligi, "Green University", Suvaysh kanali universiteti
(Misr), Qirol Saud universiteti (Saudiya Arabistoni), Sharq
bilan hamkorlikdagi amaliy tadqiqotlar markazi (CARPO)
vakillari va boshqalar ishtirok etdi.

Uchrashuvdan ko‘zlangan magsad Yaqin Sharq va Mar-
kaziy Osiyodagi shahar markazlarida uchrayotgan muayyan
ekologik muammolarni o‘rganish va tajriba almashish hamda
shahar sharoitida iqlim o‘zgarishlarini hal gilish bo‘yicha
birgalikdagi imkoniyatlarni aniglashdan iborat.
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“Biz nafaqat Yaqin Sharq va Markaziy Osiyo, balki
Yevropa va Markaziy Osiyo o'rtasidagi bu birgalikdagi
faoliyatga o'z hissamizni qo‘shishimizdan xursand-
man”, — dedi Qirol Saud universitetining arxitektura
va shaharsozlik bo'yicha akademik va professional
maslahatchisi Anna Laura Petruchchi.

Panel muhokamasi davomida ekspertlar barqaror
shahar rivojlanishiga alohida e’tibor gqaratgan holda
atrof-muhit muammolari va iglim o‘zgarishi bo‘yicha turli
nuqtai nazarlarni ko‘rib chiqdilar. Barqaror rivojlanish
amaliyotlari bo‘yicha bilim almashish va turli hududlardagi
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ekspertlar va manfaatdor tomonlar o‘rtasidagi aloqalarni
mustahkamlash iglim o‘zgarishlarini bartaraf etish va sha-
har sharoitida hamda undan tashqarida barqaror rivojla-
nishni rag'batlantirish bo‘yicha kelgusi hamkorlikni yana-
da mustahkamlashi ta’kidlandi.

“Bu yerda biz nafaqat iqtisodiyot, balki boshqa
masalalar, jumladan, atrof-muhit masalalari bo'yicha
hamkorlikni ham muhokama qilamiz. O'ylaymanki, biz
ikkala mintaga ham bu yo’nalishda ganday ishlashi va
hamkorlik gilishi mumkinligi hagidagi masalani o'rga-
nish uchun to‘g’ri vaqtda kerakli joydamiz", — dedi
CARPO asoschilaridan biri va bosh direktori Yan Xanrat.

Seminarning yakuniy gismida hamkorlikni mustahkam-
lash va qo‘shma loyihalarni ishlab chigish bo‘yicha keyingi
gadamlar muhokama qilindi. Ishtirokchilar atrof-mubhit
va iqlim bo‘yicha tashabbuslarni mintaqaviy rivojlanish
strategiyalariga integratsiya qilish muhimligini ta’kidladilar.
Shuningdek, bargaror rivojlanish amaliyotini tadqiq etish
va joriy qilishni rag'batlantirish magsadida universitetlar,
davlat idoralari va xususiy sektor o‘rtasida ko‘p tomonlama
hamkorlikni yo‘lga qo‘yish g‘oyalari taklif etildi.



tituti, Sho'rlanish

biodehgonchlik xalgaro mar-
kazi (BAA), Yaponiyaning Tot-
tori universiteti Arid va cho'llar
tadqgigot markazi, Yaponi-
yaning Miye universiteti Bio-
resurslar tadgiqoti instituti
professor-olimlaridan iborat
delegatsiya bilan uchrashdi.

OROLBO'YI
EKOLOGIYASINI
YAXSHILASH
BORASIDAGI
XALQARO
HAMKORLIK
MUSTAHKAM-
LANMOQDA

Ta’kidlash joizki, Sho‘rlanish sharo-
itida biodehqgonchlik xalqaro markazi
bilan hamkorlikda “Qoraqalpog‘is-
tonning kam rivojlangan tumanlari-
da ishlab chiqarishning barqgaror
tizimlarini rivojlantirish” bo‘yicha
2023-2025-yillarga mo‘ljallangan
loyiha, Yaponiyaning Tottori universi-
teti Arid va cho'llar tadqiqot markazi
bilan hamkorlikda esa maxsus tuzni
tozalash plyonkasi yordamida fiksat-
siyalangan jo‘yakli sug‘orishda suv
samaradorligi va sho‘rlanishni bosh-
qarish loyihasi amalga oshirilmoqda.

Uchrashuvda delegatsiya a’zolari
markazning tajriba-sinov maydonida
amalga oshirilayotgan innovatsion
loyihalar va tadbirlar bilan yaqindan
tanishdilar. Shuningdek, o‘zaro ham-
korlik doirasida amalga oshirilayotgan
loyihalar va chora-tadbirlar batafsil

muhokama gilindi. Shu bilan birga, “Aral
dream” ko‘rgazmasini tomosha qilishdi
hamda Orolbo‘yi mintaqasida yashil
texnologiyalarni tadqiq qilish, ishlab
chigish va namoyish etish bo‘yicha
qo‘shma laboratoriya bilan yagindan
tanishishdi.

Yakunda istigboldagi vazifalar, yan-
gi loyihalar va hamkorlikni yanada
mustahkamlash yo‘nalishlari belgilab
olindi. Bu esa, tabiiyki, tomonlar o‘rta-
sidagi munosabatlarning yanada rivoj-
lanishiga va muhim strategik maqsad-
larning amalga oshishiga xizmat giladi.

Ma’lumot uchun, ayni paytda Orol-
bo‘yi xalqaro innovatsiya markazida
Sinszyan ekologiya va geografiya ins-
tituti bilan hamkorlikdagi loyihalar
doirasida Samanbay va Mo‘ynoq tajriba
uchastkalarida jami 3,7 gektar maydon-
da 23 turdagi noan’anaviy tuzga chi-
damli galofit o‘simliklarida tajriba-sinov
ishlari amalga oshirildi, tajriba uchast-
kasida tomchilatib sug‘orish tizimi ya-
ratilib, kichik metostansiya o‘rnatildi.
Bundan tashqari, Orolbo‘yi mintaqasi-
dayashil texnologiyalarni tadqiq qilish,
ishlab chiqish va namoyish etish bo'yi-
cha qo‘shma laboratoriya tashkil etilib,
Xitoydan qiymati 1 million yuanlik
(127 000 AQSH dollari) laboratoriya
asbob-uskunalari yetkazib berilgan va
ixtisoslashgan laboratoriya ishga tu-
shirilgan. Qolaversa, Qoraqalpog'iston-
da dorivor “Sistanxe” o‘simligini yetish-
tirishni o‘rganish magsadida Mo‘ynoq
tajriba uchastkasida xitoylik olimlar
bilan birgalikda o'simlik urug‘ini tajriba
tariqasida ekish ishlari amalga oshirildi.
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oriy yilning 23-avgust kuni Markaziy

Osiyo atrof-muhit va iglim o‘zgarishini
o‘rganish universitetida (“Green University”)
Ekologiya, atrof-muhitni muhofaza gilish
va iglim o‘zgarishi vazirligi, Xitoy Fanlar
akademiyasi Shinjon ekologiya va geogra-
fiya instituti tomonidan 0°zhekiston Fanlar
akademiyasi bilan hamkorlikda Orolbo‘yi
ekologiyasi va atrof-muhitiga oid kompleks
ilmiy ekspeditsiyaning ochilish marosimi
o'tkazildi.

OROLBO°YI TABIATINI 0°RGANISHGA DOIR
XALQARO ILMIY EKSPEDITSIYA

Tadbirda nutq so‘zlagan Ekologiya, atrof-muhitni muho-
faza qilish va iqlim o‘zgarishi vaziri Aziz Abduhakimov Orol-
bo‘yida ekologik inqirozning salbiy ogibatlarini tushunish
va yumshatishda ekspeditsiyaning roli muhim ekanligini
ta’kidladi.

“ “Bugun boshlangan ekspeditsiya Orolbo‘yi
tabiatini ilmiy yondashuv va izlanishlar asosida
chuqurroq o‘rganish yo‘lidagi yana bir katta
qadamdir. Ishonchim komilki, birgalikdagi sa’y-
harakatlar va ilmiy hamkorlik yuksak samaralar
berib, kelajakda mintaqada yangi ekologik loyiha
va tashabbuslarni amalga oshirish uchun zamin
yaratadi’, — dedi A.Abduhakimov , ’

Mazkur ekspeditsiya Prezidentimiz Shavkat Mirziyoyev
rahnamoligida mintaqa ekotizimini tiklash, Orol dengizining
qurishi natijasida yuzaga kelgan ekologik ingiroz ogibat-
larini yumshatish borasidagi izchil siyosatga muvofiq tashkil
etildi. Ekspeditsiya doirasida ekotizim, tuproq, shuningdek,
mintaqa bioxilma-xilligi holatidagi o‘zgarishlarni o‘rganishga
qaratilgan tadqiqotlar o‘tkazish rejalashtirildi.

Ochilish marosimida O‘zbekiston Fanlar akademiyasi
Botanika instituti hamda Xitoy Fanlar akademiyasi Shinjon
ekologiya va geografiya instituti vakillariga ekspeditsiyaning
rasmiy boshlanishi ramzi bo‘lgan bayroqlar topshirildi.

Tadbir guruh a'zolariga norasmiy muzokaralar o‘tkazish
va ekspeditsiya bo‘yicha birgalikdagi sa’y-harakatlar uchun
asos yaratish imkonini beruvchi sessiya bilan yakunlandi.

“ “Ekspeditsiya davomida bir qancha ilmiy
magqsadlarni ko‘zlaganmiz. Bu mikroorganizm-
larning biologik xilma-xilligini, tuproq tarkibini
va foydali qazilma konlarini o‘rganishdir. Chunki
hozir Orol dengizi tubidan to‘plangan tuz nafaqat
eng yaqin hududlarga, balki Xitoy, G‘arb va bosh-
qa olis hududlarga ham tarqalayotganini ko‘rib
turibmiz. Ekspeditsiya jarayonida to‘planadigan
ma’lumotlar ekologik vaziyatni barqarorlashtirish
masalalarida mamlakatlar hukumatlari tomo-
nidan qarorlar qabul qgilishda qo‘l keladi’, — dedi
Fanlar akademiyasi vise-prezidenti professor
Shahlo Turdiqulova.




Ekspeditsiyaning birinchi kuni ishlar rejasi, kutilayotgan
muammolar va olinadigan natijalar atroflicha muhokama
qilindi. O‘zbekiston Fanlar akademiyasi Botanika instituti,
Zoologiya instituti, Xitoy Fanlar akademiyasi Shinjon ekologi-
ya va geografiya instituti, shuningdek Atrof-muhit va tabiatni
muhofaza qilish texnologiyalari ilmiy-tadqiqot instituti ilmiy
xodimlari va boshqa mutaxassislardan iborat ekspeditsiya
a'zolari 5 ta guruhga bo‘linib, vazifalar tagsimlandi.

Belgilangan dastlabki nuqtalarda o‘simliklardan, 1m
chuqurlik kesimida tuproqdan namunalar olindi. Zoologiya
instituti mutaxassislari tomonidan ushbu nuqtalarda mav-
jud qushlar, hayvonlar, sudralib yuruvchilar va hasharotlar
o‘rganildi.

O‘zbekiston va Xitoy olimlarining hamkorlikdagi ilmiy
ekspeditsiyasi Orolbo‘yining ekologik muvozanatini tik-
lash va mintaqa aholisi turmushini yaxshilashga qaratil-
gan umumiy sa’y-harakatlarni aks ettiradi. Orol dengizi
inqirozi global miqyosdagi ekologik halokat bo‘lib, Orolbo‘yi
hududlarida biologik xilma-xillikning yo‘qolishi, cho‘lla-
nishning kuchayishi va aholi salomatligiga salbiy ta’sir
ko‘rsatuvchi omillarning ko‘payishiga qarshi shoshilinch
va muvofiqlashtirilgan chora-tadbirlar ko‘rilmogda. O‘tgan
5 yil davomida Orol dengizi tubida 1 mln. 730 ming gektar
o‘rmonzor barpo etilgani, ya'ni 17 ming km kvadrat maydon
ko‘kalamzorlashtirilgani bunga yagqol misol bo‘ladi.
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Orolbo‘yi hududlarida olib borilayotgan keng ko‘lamli
ilmiy tadqiqotlar ekologik tanazzulning asosiy omillarini
aniqlash va iqlim o‘zgarishi ogibatlarini yumshatish, qola-
versa, bioxilma-xillikni saqlash bo‘yicha muqobil yechim-
larni taklif gilishda muhim ahamiyat kasb etadi.

Orolbo‘yi ekologiyasi va atrof-muhitiga oid kompleks
ilmiy ekspeditsiya guruhi (ekspeditsiyaning 2-3-4-kunlari)
Qo‘ng‘irot, Mo‘ynoq va Xo‘jayli tumanlari, “Sudochye-Akpet-
ki” davlat buyurtma qo‘rigxonalaridagi belgilangan nuqta-
laridan tuproq qatlamlari, mavjud o‘simliklardan namunalar
olib, hayvon, hasharot va qushlarning turlarini o‘rgandi.
Xususan, Xo‘jayli tumanida 4 ta nuqtadan namunalar olin-
ib, kompleks ma’lumotlar to‘plandi. Qo‘ng‘irot tumanidagi
2 ta nuqta hamda “Qo‘g‘irot — Mo‘ynoq” avtomobil yo'li
bo‘yidagi nuqtalarda tuproq gatlamlari, mavjud o‘sim-
liklardan namunalar olindi. Ekspeditsiya tarkibidagi
zoologlar tomonidan hayvonlar va qushlar tadqiq etildi.
Sudochye - Akpetki yo‘nalishida belgilangan 3 ta nuqtada
ham tuproq qatlamlari, o‘simliklar, hayvonlar va qushlar
o'rganildi.

[lmiy ekspeditsiya davomida Orol - Mo‘ynoq yo‘nalishi-
da, “Tik o‘zek”, “Shag'irli”, “Hakim ota”, “Qozoqdaryo” aholi
punktlari, “Qoradaryo”, “Orol tubi” hududlarida tuprogning
1 metrli kesmasi olindi, mavjud o‘simliklar, hayvon, hasharot
va qushlarni o‘rganish ishlari olib borildi.
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Qorao‘zak tumanidagi Ko'kdaryo va Qorateren ko‘li ham-
da Chimboy tumanidagi “Kenez qurapa” MFYda, Kegeli tu-
manidagi belgilangan nuqtalardan tuproq va o‘simlik namu-
nalari olindi, hayvon, hasharot va qushlarning turlari o'rga-
nildi, shu tariga kompleks ma’lumotlar to‘plandi,

Ekspeditsiya jarayonida Orolbo‘yi hududlaridan olingan
tuproglar, o‘simlik namunalari va boshqga ashyolar maxsus
qadoglarga joylashtirilib, yuk mashinasida O‘zbekiston
Fanlar akademiyasi Umumiy va noorganik kimyo institutiga
jo‘natildi.

Orolbo'yi ekologiyasi va atrof-mubhitiga oid kompleks ilm-
iy ekspeditsiya 4-sentbr kuni olimlarning Berdaq nomidagi
Qoragalpoq davlat universitetiga tashrifi bilan yakunlandi.

Atrof-mubhit va tabiatni muhofaza qilish
texnologiyalari ilmiy-tadqiqot instituti
Axborot xizmati.
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GLOBAL EKOLOGIK MUAMMOLAR AKS ETGAN
20 DAN ORTIQ HAYKALTAROSHLIK ASARLARI YARATILDI

7-sentabr kuni “Toshkent - 2024” III xalqaro haykal-
taroshlik simpoziumi yopilish marosimi o‘tkazildi.
Unda Ekologiya, atrof-muhitni muhofaza qilish va iqlim
o‘zgarishi vazirligi, Badiiy akademiya, Badiiy ijodkorlar
uyushmasi mas’ullari, xorijiy davlatlarning yurtimiz-
dagi elchixonalari, Badiiy akademiya huzuridagi ta'lim
muassasalari vakillari va boshqalar ishtirok etdi.

Tadbir avvalida Ekologiya vaziri Aziz Abduhakimov
simpozium ishtirokchilarini tabrikladi.

“Bu galgi simpozium “Haykaltaroshlik, atrof-muhit va
iqlim o’zgarishi” mavzusiga bag ‘ishlandi. Bir oy davomida
mashaqqatli mehnat, boy tajriba va ulkan mahorat evazi-
ga yaratilgan o‘ziga xos original g‘oyaga ega haykalta-
roshlik asarlari ekologiyani asrash bugungi kunda in-
soniyat uchun naqadar dolzarb kun tartibiga aylanganini
anglatib turibdi. Bunday betakror ijod namunalari uchun
simpoziumda ishtirok etgan barcha haykaltaroshlarga
chuqur minnatdorlik bildiraman’, - dedi vazir.

Simpoziumda Xitoy Xalq Respublikasi, Hindiston,
Turkiya, Eron, Bolgariya, Ispaniya, Rossiya, Estoniya,
Birlashgan Arab Amirliklari, Belarus, Ozarbayjon, Gru-
ziya, Ukraina, Keniya kabi mamlakatlardan 20 nafar
hamda yurtimizdan 7 nafar professional haykaltarosh
ishtirok etdi.
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"Simpoziumda qatnashish uchun 150 nafar mahalliy
va xorijlik haykaltaroshlar 600 ga yaqin loyihalarini
yuborishdi. Bular orasidan esa 27 ta eng yaxshi loyihalar
tanlab olindi. Har bir haykaltaroshlik namunasi tabiatni
muhofaza qilishga qaratilgan ma'lum bir g‘oyani aks
ettirgan, — dedi Ekologiya vaziri maslahatchisi Mat-
nazar ElImurodov. — Shu bilan birga, ushbu simpozium
yurtimizda haykaltaroshlik san'ati yanada rivojlanishiga
xizmat qiladi".

Haykaltaroshlar tomonidan Toshkent shahrida global
va mintaqaviy ekologik muammolar, iqlim o‘zgarishi,
shaharsozlik, aholining ekologik va estetik madani-
yatini oshirish mavzulariga bag‘ishlangan 20 dan ortiq
haykaltaroshlik asarlari yaratildi.

“Tabiatning ifloslanishiga, avvalo, insoniyat sababchi
bo‘lgan. Insonlar azal-azaldan atrof-muhitga turli shakl-
larda zarar yetkazib kelishgan. Endi esa bu holatga bar-
ham berish, ya’ni uyg‘onish vagqti keldi. Shuning uchun
ham men tabiat oldida tiz cho‘kib, uzr so‘rayotgan inson
obrazini tasvirladim va bu asarimni “Uyg‘onish” deb
nomladim’, — dedi eronlik haykaltarosh Shaho Rezai.

Tadbir yakunida haykaltaroshlarga 2 ming AQSh dol-
laridan gonorar, maxsus sertifikat va esdalik sovg‘alari
topshirildi.

Ma’'lumot uchun, simpozium davomida yaratilgan
haykallar Toshkent shahrining madaniy muhiti va
badiiy qiyofasini shakllantirish maqsadida istirohat
boglari, dam olish zonalari, ko‘ngilochar va sayyohlik
maskanlariga, shu bilan birga, Markaziy Osiyo atrof-
muhit va iqlim o‘zgarishini o‘rganish universiteti
(“Green University”)ga o‘rnatiladi.



6-7-sentabr kunlari poytaxtimizning
Yunusobod tumanida Toshkent astronomik
observatoriyasi hududini obodonlashtirish
va umumiy yashil bog‘ barpo etish masalasi-
ga hag‘ishlangan jamoatchilik eshituvlari
ho'lib o‘tdi.

Tadbirda Ekologiya, atrof-muhitni muho-
faza gilish va iglim ozgarishi vazirligi, yagin
atrofdagi mahallalar, jamoatchilik, ommaviy
axhorot vositalari vakillari, blogerlar ishtirok
etdi. Ekologiya vaziri Aziz Abduhakimov
hududni obodonlashtirish va umumiy yashil
bog' yaratish konsepsiyasini tadhir ishti-
rokchilariga tagdim etdi.

Yashil bog‘ barpo etish O‘zbekiston
Respublikasi Prezidentining 2024-yil
23-iyuldagi “O‘zbekiston Respublikasi
Prezidenti huzuridagi Iqlim kengashini
tashkil etish to‘g'risida”gi PF-106-son
qarorida nazarda tutilgan.

Loyiha konsepsiyasi park hududini
yashil maydonlar va xiyobonlar bilan
obodonlashtirish, markaziy maydon,
yashil ochiq amfiteatr, manzarali ko'l,
interaktiv o‘yinlar maydoni, kutubxona,
atirgul bog'i, badiiy galereya, sharshara,
kitobxonlik bog‘i, bolalar maydonchasi,
shaxmat bog‘i va tabiat qo‘ynida dam
olish uchun mo‘ljallangan boshqa in-
shootlarni o'z ichiga olgan.

Loyihada bog'ning asosiy elementiga
aylanadigan keng ko‘kalamzorlashti-
rish hududini yaratishga alohida e’tibor
qaratilgan. Noyob va mabhalliy turdagi
daraxt vabutalarni ekish ko‘zda tutilgan
bo'lib, bu nafagat hududni obodonlash-
tirish, balki shahardagi ekologik vazi-
yatni yaxshilashga ham xizmat giladi.

"Yashil bog'ning yaratilishi
bioxilma-xillikni tiklashga hissa
qo'shib, poytaxt ekotizimiga foydalli
ta'sir ko'rsatadi. Noyob va ma-
halliy o'simlik turlarini ekish tabiiy
muvozanatni mustahkamlaydi,
ekoyo'laklar esa tashrif buyuruvechi-
larga o'simlik dunyosi xilma-xilligi
bilan yaginrog tanishish imkonini
beradi. Yashil zona ham havo sifati
va atrof-muhitning umumiy hola-
tini yaxshilashning muhim omiliga
aylanadi, — dedi A.Abduhakimov.
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_YASHIL BOG' LOYIHASI
TAQDIMOTI BO'LIB 0°TDI

Shuningdek, bog'da joylashgan
astrograf minorasini kutubxonaga
aylantirish ko‘zda tutilgan va uning
atrofida yulduzlarni kuzatish uchun
qgorong'u joylar yaratiladi. Atrofdagi
bog'ga o'rnatilgan ta'lim bannerlari
astronomiya va minora xizmat qiladi-
gan vazifalarni o'rgatadi va yosh avlod-
ni bilimlarni kashf qilish va izlashga
ilhomlantiradi.

Shu jumladan, xushbo'y gullash tur-
lari nafaqat gul maydonlarining go'zal-
ligi va xilma-xilligiga hissa qo'shadi,
balki ko'plab ekologik manfaatlarga
ham ega bo'ladi. Asalarilar va boshqa
changlatuvchilar o'sish va gullash
mavsumi davomida doimiy oziq-ovqat
manbasiga ega bo'lib, mahalliy biologik
xilma-xillik va atrofdagi ekotizimlarni

saqlab qolishga yordam beradi. Bog'
dizayni har biri 33 xil turdan iborat
bo'lgan uchta turdagi aralashmani
talab giladi.

Bog‘da Oqqo‘rg‘on kanali qayta
tiklanadi, qirg‘oqlari tosh bilan o‘rala-
di. Kanal bo‘ylab soyali daraxtlar va
yam-yashil o‘simliklardan iborat yo‘lak
obodonlashtiriladi. Shuningdek, bog‘da
100 dan ortiq atirgul turlarini o'z ichiga
olgan to’rt ming kvadrat metr atirgulzor
barpo etiladi.

Shuni ta'kidlash kerakki, bog'ning
yashil zonasi shunchaki bezak bo'l-
maydi - u havoni tozalash va shovqin-
ni kamaytirishga yordam beradigan
tabiiy mikroiqlimni yaratadi. Bun-
dan tashqari, maxsus ekologik yo'llar
tashrif buyuruvchilarga o'simlik dun-
yosining xilma-xilligi bilan tanishish
imkonini beradi va pikniklar hamda
ochiq havoda dam olish uchun ajratil-
gan joylar hordiq chiqarish uchun ideal
sharoitlarni yaratadi.
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EKOLOGIK LOYIHALARNING
SITUATSION XARITALARINI
TASDIQLASHNING

O'zbekiston Respublikasi Prezidentining “Ekologiya, atrof-muhitni muhofaza gilish va iglim o'zgarishi vazirligi
faoliyatini samarali tashkil etish chora-tadbirlari to'g'risida"gi garoriga muvofiq atrof-muhitga ta'sirni baholash
sohasini ragamlashtirish va shaffof tizim yaratilishi belgilangan.

Unga ko'ra, Ekologiya vazirining tegishli buyrug'i bilan rejalashtirilayotgan yoki amalga oshirilayotgan faoli-
yatning atrof-muhitga ta'sirini baholash uchun tagdim etiladigan loyihalarning situatsion xaritalarini tasdiglash

mexanizmi joriy etildi.
\_ J

J

Ekologik ekspertizadan o‘tkazish uchun taqdim qilingan
situatsion xaritalarning ishonchli va aniq asoslangan ma’lu-
motlar asosida kiritilishini ta'minlash, shuningdek, ularni
Ekologiya vazirligi hududiy boshgarmalarining mas’ul xo-
dimlari tomonidan tasdiglash jarayonlarini tartibga solish
magsadida amalga oshirililishi ko‘zda tutilgan.

Buyurtmachi tomonidan loyiha hujjatlari
Davlat ekologik ekspertizasi markazining
eco-service.uz dasturi orgali elektron kiritil-
gandan so'ng ariza shakillantiradi hamda
dastur orgali avtomatik tarzda tuman (shahar)
inspeksiya bo'lim boshlig'i va mas'ul inspektor-
larning profiliga yuboriladi.

Tuman (shahar) ekologik inspeksiya bo'li-
mi boshlig'i va inspektorlari eco-service.uz
dasturiga elektron ragamli imzosi orgali kiri-
shadi va situatsion xaritalarni ko'rib chigadi.
Inspektorlar situatsion xaritadagi belgilangan
obyekt joylashgan hududga chigib, obyektning
geografik koordinatalari, rekreatsiya zonalari,
aholi ya-shash joylari, suv va gaz quvurlari kalbi
ma'lumotlar situatsion xaritaga mos kelishini
tekshiradi.

Agar barcha ma’'lumotlar to‘g‘ri bo‘lsa, situatsion xa-
ritani tasdiglaydi va tizim ushbu maruzani Davlat ekologik
ekspertizasi markaziga yuboradi. Agar tekshiruv vaqti-
da kamchiliklar aniqlansa, situatsion xarita inspektorlar
tomonidan rad etiladi.
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INSPEKTORLAR TOMONIDAN SITUATSION
XARITALAR QUYIDAGI MUDDATLARDA
KO'RIB CHIQILADI HAMDA TASDIQLANADI:

— atrof-muhitga ta'sir ko'rsatishning
| toifasiga mansub obyektlarning
situatsion xaritalari 10 ish kunida;

l toifa
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Ekologik nazorat inspeksiyasi tuman (shahar) inspeksiya
bo‘lim boshlig‘i va mas’ul inspektorlari tomonidan “situatsion
xaritalar” tasdiglanganidan so‘ng buyurtmachining arizasi
Davlat ekologik ekspertizasi markazi ma’sul xodimiga ke-
lib tushadi hamda keyingi ekologik ekspertiza ishlari olib
boriladi.

Ma'lumot uchun, ilgari bu jarayon tadbirkorlik subyektlari
uchun ancha murakkab bo‘lgan va ko‘p vaqt talab qilgan,
chunki loyihalarning barcha hujjatlari qog‘ozda tayyorlanib,
tegishli idoralarga qo‘lda topshirilishi kerak edi. Bu holat
gator muammolarni keltirib chigargan, jumladan, ovora-
garchilik, tezkorlikning yo‘qligi, hujjatlarni kuzatishdagi
qgiyinchiliklar, resurslarning ko‘p sarflanishi. Hujjatlar endi
elektron shaklda taqdim etiladi, bu esa jarayonni sezilarli
darajada soddalashtirib, vaqtni tejaydi va ovoragarchiliklarni
kamaytiradi.

— atrof-muhitga ta'sir ko'rsatishning
Il toifasiga mansub obyektlarning
situatsion xaritalari 7 ish kunida;

— atrof-muhitga ta'sir ko'rsatishning
Il toifasiga mansub obyektlarning
vaziyat xaritalari 5 ish kunida;

— atrof-muhitga ta'sir ko'rsatishning
IV toifasiga mansub obyektlarning
vaziyat xaritalari 3 ish kunida.




“World cleanup day”:
respublikamiz hududlari
chigindilardan tozalandi

| T e o e e
20-sentabr kuni respublikamizning barcha hudud-
larida “World cleanup day” — “Butunjahon tozalik kuni”
munosabati bilan “Hayot uchun joy ajrating” shiori ostida
ommaviy plogging ekoaksiyasi tashkil etildi.

Aksiya Ekologiya, atrof-muhitni muhofaza qilish va
iqlim o‘zgarishi vazirligi, vazirlik huzuridagi Sanitar
tozalash ishlarini tashkil etish respublika markazi to-
monidan “Coca-cola” kompaniyasi va "O‘zsanoatquril-
ishbank" hamkorligida “Hayot uchun joy ajrating” shiori
ostida o'tkazildi.

Tadbirda Ekologiya vaziri Aziz Abduhakimov, Sani-
tar tozalash ishlarini tashkil etish respublika markazi,
Toshkent viloyati Ekologiya boshqarmasi hamda tizim
tashkilotlar vakillari, yosh ekofaollar, maktab o'quvchilari,
ommaviy axborot vositalari ishtirok etdi.

"Chigindidan tozalanadigan joydan chiqindi tash-
lanmaydigan joy pokizaroqdir. Shuning uchun, av-
valo, chiqindilarni duch kelgan joyga tashlamaslik
kerak, — dedi Aziz Abduhakimov. — Asosiy maq-
sadimiz keng jamoatchilikning chiqindilarga
bo‘lgan munosabatini o‘zgartirish va bu orqali
chigindilar hosil bo‘lishini kamaytirish. Aslida,
faqat "Butunjahon tozalik kuni"da emas, har kuni
atrof-muhitni toza saqlashimiz lozim".

Aksiya davomida ishtirokchilar vazir boshchiligida
belgilangan hududni chigindilardan tozalashdi. Shun-
ingdek, 12 ta jamoa plogging musobaqasida bellashdi.
Unda 120 kg chiqindi to‘plagan Toshkent viloyatining
31-maktab jamoasi birinchi o‘rinni egalladi. Plogging
davomida jami 575,13 kg chiqindi yig‘ildi. Aksiya da-
vomida to‘plangan 100 kg plastik idishlar gayta ishlash
uchun yuborildi.

Ta'kidlash joizki, “Butunjahon tozalik kuni” tadbir-
larida respublika bo‘yicha 1000 dan ortiq ishtirokchi
gatnashdi. Qoraqalpog‘iston Respublikasi, viloyatlar
va Toshkent shahrida hududlar jami 36,506 tonna chi-
gindilardan tozalandi.
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TOSHKENTDA AVTOMOBILLAR
EKOLOGIK NAZORATDAN
O‘TKAZILDI

Poytaxtimizda “Toza havo” oyligining ikkinchi bosqichi
tashkil etildi. Bunda YPX maskanlari, ko‘chalar hamda avto-
korxonalarga kirish va chiqish joylarida foydalanishda bo‘l-
gan avtotransport vositalari tekshiruvdan o‘tkazildi.

Ma’lumot o‘rnida ta’kidlash lozimki, “Toza havo” oyligi
O‘zbekiston Respublikasining “Atmosfera havosini muho-
faza qilish to‘g‘risida”gi qonuni hamda “Ekologik nazorat
to‘g'risida”gi qonuni talablari ijrosini ta'minlash, foydala-
nishda bo‘lgan avtotransport vositalarining ekologik holati
yuzasidan davlat ekologik nazorat olib borish maqsadida
respublika miqyosida doimiy tarzda tashkil etildi.

Xususan, joriy yilning 10-aprelidan 10-mayiga qadar “Toza
havo” oyligining birinchi bosqichi, 10-avgustdan 10-sen-
tabrga qadar ikkinchi bosqichi bo‘lib o‘tdi. 10-sentabrdan
10-oktabrga qadar esa tadbir Toshkent shahrida davom
ettirildi.

Mazkur tadbir davomida atmosferaga davlat standartlari-
da belgilangan normalardan ortiq ifloslantiruvchi moddalar
chigarayotgan texnika vositalari aniqglanmoqda va ularning
faoliyati nugsonlari bartaraf etilgunga qadar to‘xtatilmoqda.

“Toza havo” oyligining birinchi bosqichida jami
205 ming 184 ta, ikkinchi bosqichida esa 167 ming
324 ta avtotransport vositasi ekologik nazorat-
dan o‘tkazildi. Nosoz texnika vositalari vaqtincha
to‘xtatilib, ta’'mirlatish evaziga birinchi bosqichda
jami 147,2 tonna, ikkinchi bosqichda esa 82,1 tonna
ifloslantiruvchi moddalar atmosfera havosiga

chiqarilishining oldi olindi.

Shu bilan birga, davlat standartlarining belgilangan
normalarini qo‘pol ravishda buzgan avtotransport haydov-
chilariga nisbatan O‘zbekiston Respublikasi Ma’'muriy
javobgarlik to‘g‘risidagi kodeksining tegishli moddalari
bilan choralar ko‘rilmoqda.
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Navoiy viloyatining chekka Uchquduq tumanida
joylashgan «Tosho‘rmon» qo‘rigxonasi haqgida ko‘pchilik
eldoshlarimiz yaxshi bilmasligi mumkin.

Biroq bu yerga bir borsangiz, atrofni ko‘zdan kechirib
chinakam mo'jizaga guvoh bo‘lasiz. Hududning betakror
tabiiy go‘zalligi va ekologik xilma-xilligini ko‘rib,
hayratingiz oshishi aniq.

«Tosho‘rmon» hududi azaldan tabiatning ajabtovur
va takrorlanmas obidasi sanalgan. Dunyoda bunga
o‘xshash joylar juda kam. Shu boisdan ham bu yerni
asrab-avaylash davlat ahamiyatiga molik vazifalar sirasiga
kiradi. Mintaganing boy flora va faunasini muhofaza
qilish maqgsadida qo‘rigxona tashkil etilishi ana shu
vazifalarni izchil davom ettirishga omil bo‘ladi. Mazkur
qo‘rigxona 2000 yillarning boshida tashkil etilgan. Uni
tashkil etish to‘g‘risidagi hukumat qarori hududning
o0'ziga xos ekologik giymatini e’tirof etish hamda uning
xilma-xil ekotizimlarini, o‘rmonlarni kesish, brakonyerlik
va yashash mubhitini yo‘q gilish kabi tahdidlardan himoya
qilish zarurati bilan bog‘lig. Shuningdek, uning tashkil
etilishi O‘zbekistonning atrof-muhitni muhofaza qilish va
bargaror rivojlanishga intilishida muhim bosqich bo‘ldi.
«Tosho‘rmon»ning boy tarixi bir necha asrlarga borib
tagaladi. Bu yerda qadimiy aholi yashash manzilgohlari
va bir paytlar mintagani kesib o‘tgan savdo yo‘llari hagida
dalillar mavjud. «Tosho’rmon» qo‘rigxonasi Navoiy
viloyatining shimoliy gismida, Uchqudugq shahri yaginida
joylashgan. Taxminan 1200 kvadrat kilometr maydonni
egallagan qo‘rigxona turli xil landshaftlarni, jumladan,
cho'llar, dashtlar va yarim qurg‘oqchil hududlarni
0z ichiga oladi. Tadqiqotchi olimlarning fikriga ko‘ra
o‘ttiz million gektar maydonni egallab yotgan Qizilqum
kengliklari o‘rnida bundan bir necha million yillar ilgari
Tetis dengizi mavjlanib turgan degan taxminlar mavjud.
Haqgiqatan, hozir ham Mingbuloq ovuli atrofida tosh
qotgan chig‘anoqlar, akula tishlari va suyaklari, hatto
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o‘rdakburun, dinozavrning toshga aylangan suyaklarini
uchratish mumkin. Mingbuloq ovulidan 30 kilometr
uzoqlikda joylashgan «Jiraqudug» (o‘zbek tilida «jira -
jilg‘a» ma’'nosini bildiradi) darasidagi bundan 95-100
million yil avval mavjud bo‘lgan, hozirda «Tosho‘rmon»
deb ataluvchi noyob geologik, poleontologik, tarixiy va
tabiiy ob’yekt dunyo olimlarini hamon o‘ziga jalb qilib
kelmoqda. Kaliforniyalik paleontolog olim, professor Jeyms
Devid Archibald rahbarligidagi O‘zbekiston, Rossiya, Buyuk
Britaniya, Amerika va Kanada davlatlari hamkorligida
faoliyat yuritgan (O‘RBAK) Xalqaro ekspeditsiya sa'y-
harakatlari bilan Qizilqum tabiatining bunday noyob
mo'jizasi to‘g'risida ko‘pchilik xabardor bo‘ldi.

Bu mo‘jiza Tetis dengizi qirg‘oglari va unga kelib
tushgan meteoritlar bilan bog'liq degan taxminlar bor.
Aytishlaricha, koinotdan yerga meteoritlarning qulashi
natijasida dengiz suvi parchalanib, bu yerlar yuz yillar
davomida quyosh nuridan panada - chang va to‘zon
girdobida qoladi. Natijada, barcha fizik jismlar kimyoviy
tarzda qorishib dengiz atrofidagi o‘rmonzorlar, suvda va
quruglikda yashagan hayvonlar o‘zga bir shaklga, ya'ni
toshga aylanadi...

Haqgiqgatan ham «Tosho‘rmon» hududida bo‘lgan kishi
tarixiy-tabiiy manzarani: tosh qotgan chig‘anoglar, akula
tishlari va suyaklari, daraxt tanalari, hattoki, o‘rdakburun
dinazavrning toshga aylangan boldir suyaklarini ham
ko‘rishi mumkin. Bularning barchasi Qizilqum hududi
qachonlardir okeanning bir bo‘lagi bo‘lganidan dalolat
beradi. Darhaqgiqat, bu o‘lkaning tarixi uzoq-uzoqglarga
borib tagaladi. Qoyatoshlarga bitilgan rasmlar, toshga
aylangan daraxtlar, tosh qotgan o‘rdakburun dinazavrlar
moziydan sado berib turibdi. Toshga aylangan o‘rmonlar
sayyoramizda kamdan kam uchraydigan holat. Bugungacha
xuddi shunday o‘rmon AQSHda aniglangan. Aniqrog'i,
Arizona shtatida daraxtlari quyoshda kamalak ranglarida
tovlanuvchi o‘'rmon qoldiglari joylashgan. «Toshga



aylangan o‘rmon» deb ataluvchi milliy bog* turli
minerallarga aylangan daraxtlar to‘nkalaridan
va tanalaridan tashkil topgan. 200 million

yil avval qalin o‘rmon bo‘lgan hudud iqlim

va geografik o‘zgarishlar natijasida cho‘lga
aylangan. Uchquduq tumanidagi «Tosho‘rmon»
qo‘rigxonasi mamlakatimiz tabiati rang-barang
va mo ‘jizakor ekanidan darak beradi. U o‘zining
noyob geografiyasi, boy biologik xilma-xilligi va
madaniy ahamiyati bilan Markaziy Osiyoning
qurg‘oqchil landshaftlarida joziba kasb etadi.

Laylo KARIMOVA.

TERMIZ HAYVONOT
BOG'IDA XONGUL
BOLALADI

Termiz hayvonot bog‘ida saglanayotgan
noyob turdagi Xongul — Buxoro bug‘usi
bolaladi. Ayni paytda jonivorning salomatligi
yaxshi, u veterinarlarning nazorat ostiga
olingan.

Bugungi kunda hayvonot bog‘ida 4 bosh —
2 bosh erkak, 2 bosh urg‘ochi Buxoro bugusi
saglanmoqda.

Xongul (Buxoro bug‘usi) — yo‘q bo‘lib
ketayotgan, lokal tarqalgan kenja tur
hisoblanadi. O‘tmishda Sirdaryo va Amudaryo
havzalarining barcha to‘qayzorlarida keng
tarqalgan.

Hozirda Amudaryo vodiysining yuqori
(Surxondaryo viloyati) va o‘rta (Buxoro viloyati
Qizilqum qo‘rigxonasi) ogimida yashovchi,
Zarafshon Milliy tabiat bog‘i va Quyi Amudaryo
biosfera rezervati, shuningdek, Zarafshon
daryosi yuqorisida — O‘zbekiston va Tojikiston
chegarasidagi aborigen populyatsiyalari,
introduksiya va reintroduksiya yo‘li bilan
yuzaga kelgan sun’ly guruhlari mavjud.

Ekologiya posbonlari tomonidan Buxoro
bug‘ulari yashash areallari, ularning
populyatsiyasi monitoringi olib borilmogda.
Ushbu noyob turdagi jonzotlar muhofazasini
ta’'minlash, ularni yanada ko‘paytirish bo‘yicha
chora-tadbirlar amalga oshirilmogda.

Farhod ESANOV.
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Ustyurt qo'yi

ko'paymoqda

: o i _-..F.:_:;' 3 h- - i ..- ‘- .'."-:.E_*._"i-
Ustyurtda turli hayvonlar va qushlarni uchratish mumkin. Go‘yoki bu
maskan ularning oxirgi najot maskanidek. Xususan, Ustyurt qo‘yi ham
bu yerda tez-tez uchrab qoladi.

Ular butunlay yo‘q bo‘lib ketish arafasida turgan, lokal tarqalgan
kenja tur sanaladi. Shu sababli O‘zbekiston Respublikasi «Qizil kitob»iga
va TMXI «Qizil ro‘yxat»iga kiritilgan bo‘lib, hozirgi vaqtda bu tur
Ustyurt tekisligining janubiy qismida Qozog‘iston va Turkmaniston
Respublikalari bilan chegaradosh bo‘lgan Sarigamish ko'li atrofidagi
chinklarda, Qurigko‘l va Qoplongir hududlarda tranchegaraviy
populyatsiyaning bir turi bo'lib yashab kelmoqda. Bu hududlar
«Janubiy Ustyurt» milliy tabiat bog‘i tasarrufida bo‘lib, muhofaza
ostiga olingan. Ustyurt qo‘ylari poda hosil qilib, o‘troq holda yashaydi.
Juftlashish davri oktabr-dekabr oylari. Mart-aprel oylarida bir yoki
ikkitadan bolalaydi. Bolalari bir yoshgacha onasidan ajramaydi.
Qo‘chgorning vazni 58-79 kg, tanasining uzunligi 121-147 sm, bo'yi 77-
98 sm, shoxlarining uzunligi 92 sm gacha, boshining ikki yonida chala
o‘rama hosil giladi. Urg‘ochisi erkagiga nisbatan kichikroq, vazni 36-56
kg, shoxlari ingichka va nisbatan kalta (uzunligi 25-30 sm). Erkagining
bo‘yni ostida galin yoli bo‘ladi, tumshug'i ostida galin yungi (soqoli)
bo‘lishi bilan boshqa kenja turlardan farq kiladi. Ustyurt qo‘yi cho'l
sharoitiga moslashgan jonivorlardan sanaladi.

U odam va yirtqich hayvonlar o‘tolmaydigan tik giyaliklar va jarliklar
ustida yashaydi. Yozda kechasi o‘tlaydi, sho‘rlangan buloq suvi bilan
ganoatlanadi, gishda va bahorda ko‘pincha kunduzi o‘tlab, ko‘Imak
bo‘lib golgan yomg'ir suvidan ichadi. Qo‘zisi 2,5-3 yoshda voyaga yetadi.
Hayot davomiyligi - 12 yil. Asosan o‘t-o‘lanlar, daraxtlar yaprog'i bilan
oziglanadi.

Sanoq natijalariga ko‘ra, milliy tabiat bog‘i hududidagi Ustyurt
qo‘yining soni 2021-yildagiga nisbatan biroz ko‘paygan. Olib borilgan
yillik sanoq natijasiga ko‘ra, bosh soni 2021-yilda 27 ta bo‘lgan bo‘lsa,
2023-yil kuzida 58 boshni tashkil gilgan. Milliy tabiat bog‘i hududidagi
Ustyurt qo‘ylari uchraydigan Qoplongir, Qarigko‘l, Sarigamish ko'li
atrofidagi chink va chuqur botiqlar, jarliklarlarda uchragan izlarga foto
va video qopqonlar o‘rnatish natijasida Ustyurt qo‘ylarining foto, video
ma’lumotlari olinmoqgda.

Ba'zilar Ustyurt qo‘yini tog‘ echkisi bilan bir xil jonivor deb o‘ylaydi.
Aslida bu mutlaqo xato. Negaki, Ustyurt qo‘yi tog‘ echkisiga qaraganda
chidamli va o‘ta ziyrak hayvon. Tog‘ echkisi shor suvni icholmasligi,
dag‘al hashaklar bilan oziglanmasligi mumkin. Ammo Ustyurt qo‘ylari
0'zimizning jaydari jonivorlarimiz sifatida har qanday og‘ir sharoitga
ham chidaydi. Bizning maqgsadimiz Orolbo'yi tabiati va hayvonot
dunyosini ko‘z qorachig‘iday asrab, ularning ko‘payishi, emin-erkin
tabiat bag‘rida yashashiga sharoit yaratishdan iborat. Bu kabi ezgu
magsadlar yo‘lida milliy tabiat bog‘lari tashkil gilingani esa ayni
muddao bo‘lmoqda.

Botirbek UZOQOV,
«Janubiy Ustyurt» milliy tabiat bog ‘i ilmiy xodimi.
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ILMIY MAQOLALAR

IQLIM O‘ZGARISHI SHAROITIDA AMUDARYO HAVZASI
SUV RESURSLARINING MIQDOR VA SIFAT
KO‘RSATKICHLARINI BAHOLASH
(O*ZBEKISTON HUDUDI)

Gapporov Xayrillo Lutpillayevich,

mustaqil izlanuvchi, kimyo fanlari nomzodi, dotsent,

Qulmatov Rashid Anorovich,

O‘zbekiston Milliy universiteti professori, kimyo fanlari doktori.

Annotatsiya. Bugungi kunda jahonda iqlim o‘zgarishlari va antropogen omillar ta’siri natijasida mavjud suv resurslari
miqdorining kamayishi va ifloslanishi asosiy ekologik muammolardan biriga aylandi.

Ushbu maqolada Amudaryoning O‘zbekiston gismidagi suv resurslarining miqdori, sifati, daryo suvidagi og‘ir metallar
miqdorlari, mazkur hududda hosil bo‘lgan kollektor-zovur suvlarining minerallashuvi va miqdorini aniqlash hamda daryo
suvi ifloslanishiga sabab bo‘luvchi asosiy omillarni baholash nazarda tutilgan.

Magolada ko‘p yillik tadqiqot natijalariga asoslanib Amudaryo suvi minerallashuvi darajasining O‘zbekiston hududida
yuqori gismidan quyi qismiga qarab 1,35 barobardan 1,74 barobargacha ortib borganligi aniqlangan.

Og'ir metallar Cu, Zn, Cr (VI) migdori Amudaryoning yuqori oqimidan quyi oqimiga qarab Cu miqdori o‘rtacha 1,1
barobardan 1,5 barobargacha, Zn miqdori 1,1 barobardan 2,6 barobargacha, Cr (VI) miqdori 1,1 barobardan 1,8 barobargacha
oshgan.

Amudaryo havzasida hosil bo‘layotgan kollektor-zovur suvlari minerallashuvi yillik o‘rtacha eng kam qiymati Surxondaryo
viloyatida (1.44 g/1), eng yuqori qiymati Qashqadaryo viloyatida (5.28 g/1) kuzatilgan.

Kollektor-zovur suvlari hajmining o‘rtacha yillik migdori 6010 mln m? dan 9283 mIn m? gacha, ular tarkibidagi tuz miqdori
yillik o'rtacha 19039 ming tonnadan 27769 ming tonnani tashkil etgan.

Amudaryo suvi hamda uning havzasidagi kollektor-zovur suvlari minerallashuvining havo harorati va yog‘ingarchilik
miqdoriga bog'ligligi o‘rganilgan.

Kalit so‘zlar: Amudaryo daryosi, og‘ir metallar, kollektor-zovur suvlari, minerallashuv, sifat o‘zgarishlari, miqdor
o'zgarishlari, baholash.

AGcTpaKTHBIN. B HacTosIIlee BpeMs B pe3yJibTaTe U3MeHEHUs KJIMMaTa U aHTPONOTeHHbIX paKTOPOB UCTOLIEHHE U
3arpsi3HeHHue BOJHbIX PeCypCOB CTaJI1 OHON U3 OCHOBHBIX 3KOJIOTHUYECKUX TPOOJIEM.

lles1blo JaHHOTO MCC/IeJ0OBaHMA AABJIsETCS BblICHEHHE 00'beMa U KaueCcTBa BOAHBIX PeCypcoB y36eKCKOro y4acTka AMy-
JlapbH, OlleHKa KOHL[eHTPalUH1 TSXKeJIbIX MeTa/lIoB B Pe4HOH BO/ie, OLleHKa MUHePalM3alluy U KOJIM4eCTBa KOJIJIEKTOPHO-
JIpEHaXHBIX BOJ, 00pa3yIOLIUXCS B 3TOM pervoHe, a TakKe KOMIJIEKCHOe MCC/Ie/J0BaHHe. OLleHUTb OCHOBHbIe (GaKTOPBI,
CIIOCOOCTBYIOLIME 3arPA3HEHNI0 PEYHOH BOJbL.

Pe3y/sbTaTbl MHOT0JIETHUX MCCJIeJlOBAHUH [I0KA3bIBAIOT, YTO MUHEpaIN3aLis BOJbl peKU AMyZlapby OT BepXHeH YacTH
TeppUTOPUH Y36eKHCTaHa K HIDKHEN YaCTH 3a 3THU roJibl yBesnuuaack ot 1,35 1o 1,74 pasza.

KonunuectBo Tskesbix MeTamnoB (Cu, Zn, Cr(VI)), B 3aBUCUMOCTH OT BEPXHETO yYacTKa peKu AHYJapbsl OT HUKHETO,
kosimdectBo Cu B cpegHeM oT 1,1 pasa o 1,5 pasa, kosnyecTBo Zn oT B 1,1 pasa go 2,6 pasa, konudectBo Cr(VI) yBenu-
yuJjioch ¢ 1,1 pasa 1o 1,8 pasa.

MuHHMabHOE Cpe/IHer0l0BOe 3HaUYeHUe MUHepaln3aluy KoJIJIEKTOPHO-ApeHaKHbIX BOJ| B 6acceliHe peku AMyjapbU
coctaBiisieT 1,44 r/a, B CypxaHAapbUHCKON 06/1acTU Haubo Iblliee 3HaYeHue - 5,28 r/u, B KalikagapbUHCKON 06/1aCTH.

CpeznHerofjoBoi nokasaTesb 06beMa KOJIJIEKTOPHO-UCXOAHOM BoZbl cocTaBsieT oT 4010 mMuH M3 go 9283 miH M3,
KOJIMYECTBO CoJiel cOCTaBUJI0 27769 ThiC. TOHH NpU cpeAHerofoBoM 3HayeHHH 19039000 ToHH.

YcTaHOBJIEHO, UTO Cpe/iHee 3HaYeHHe KOJIMYeCTBa TsKeJsbIX MeTaJlJI0B B BOJle PeKU AMy/lapbsl yBeJIMYMBaJI0Ch OT BEPX-
Hero K HIDKHeMY Y4aCTKy PeKH B 3aBUCUMOCTH OT MeCTOI0JI0KeHHUS y4yacTKa MOHUTOPHHTa.

Kito4eBble cj10Ba: AMyZiapbs, KOJIJIEKTOPHO-/IpeHaKHbIe BO/bl, MUHEPA/IN3alius, KaueCTBeHHble H3MeHeHUs, TSKeIble
MeTaJlJbl.

Abstract. Currently, as a result of climate change and anthropogenic factors, depletion and pollution of water resources
have become one of the main environmental problems.

This study is designed to ascertain the volume and quality of water resources within the Uzbekistan section of the Amu
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Darya, assess the concentration of heavy metals in the river water, evaluate the mineralization and quantity of collector-
drainage waters generated in this region, and comprehensively evaluate the primary factors contributing to the pollution

of the river water.

The results of many years of research show that the mineralization of the water of the Amudarya River from the upper
part of the territory of Uzbekistan to the lower part has increased from 1.35 to 1.74 times over the years.

The amount of heavy metals (Cu, Zn, Cr (VI)), depending on the upper part of the Anudarya river from the lower part,
the amount of Cu is on average from 1.1 times to 1.5 times, the amount of Zn is from 1.1 times to 2.6 times, the amount of

Cr (VI) Itincreased from 1.1 times to 1.8 times.

The minimum average annual value of salinity of collector-drainage water in the Amudarya river basin is 1.44 g/1, in the
Surkhondarya region, the highest value is 5.28 g/1, and in Qashqadarya region.

The average annual indicator of the volume of the collector-source water is from 4,010 million m3 to 9,283 million m3,
the amount of salts was 27,769 thousand tons from the annual average of 19,039,000 tons.

It was determined that the average value of the amount of heavy metals in the water of the Amudarya River increased
from the upper to the lower part of the river depending on the location of the monitoring site.

Keywords: Amudarya, collector-drenaj waters, mineralization, quality changes, heavy metals.

1. Kirish.

Orol dengizi havzasida 5 ta Markaziy Osiyo respublika-
lari (O‘zbyekiston, Qozog'iston, Tojikiston, Qirg‘iziston va
Turkmaniston) joylashgan bo‘lib, ularning hududi 3 mln.
882 km?, sug'oriladigan yer maydoni 7,95 mln. gyektarni
tashkil etadi ([1,2]. Orol dengizi havzasi mamlakatlarining
(ODH) suv resurslari asosan Amudaryo va Sirdaryo havzasi
suv resurslaridan iborat, o‘rtacha ko‘p yillik hajmi 126 km?
va 14,7 km?® yer osti suv zaxiralaridan tashkil topgan [3-6].

Suv tangqisligi, suv va yer resurslari sifatining yomon-
lashuvi ODHning barcha mamlakatlarida kuzatilmoqda va
bu holat ushbu mamlakatlar barkaror rivojlanishiga salbiy
ta’sir ko‘rsatmoqda [7-9]. Iqlim o‘zgarishlari tufayli havo
haroratining ko‘tarilishi daryolar havzalarida bug‘lanishning
ortishi, baland tog‘larda esa qor va muzliklarning jadal sur’at-
larda erishi va pirovard natijada suv resurslarining yanada
kamayishiga olib keladi [10-13].

ODH mamlakatlarida suv iste’'moli tarkibida asosiy ulushni
qishloq xo'jaligida sug‘orish va undan keyin sanoat va kom-
munal xo‘jaliklarida suvdan foydalanish tashkil etadi [14,15].

ODH davlatlarining sug'oriladigan yerlaridan kollektor-
zovurlarga yiliga 55,0-60,0 million tonna, jumladan, Amu-
daryo havzasidagi sug‘oriladigan maydonlardan 12,6-20,1
million tonna tuzlar tushib, ular suv resurslarining iflos-
lanishiga olib kelmoqda. Tuzlar tarkibida kalsiy gidrokarbon-
at, kalsiy, magniy, natriy sulfat va natriy xloridning miqdori
yugqoriligi aniqlangan [16-18].

Amudaryo va Sirdaryo suv resurslari sifatiga qishloq
xo‘jaligi faoliyatining ta’siri o‘rganilganda, ushbu salbiy
ta’sirning asosiy sababi gishloq xo‘jaligida muttasil mineral
o'g'itlar va pestisidlardan foydalanish ekanligi aniglangan.
Daryolarning yuqori oqimidan quyi oqimiga o‘tgan sari
ular suvining minerallashuvi va tarkibidagi turli moddalar
miqdorining ortib borishi aniqlangan [19-23].

Qishloq xo‘jaligida sug‘orishdan keyin hosil bo‘lgan kol-
lektor-zovur suvlarining hamda yetarli darajada tozalanma-
gan sanoat va maishiy oqova suvlarning daryolarga quyilishi
tufayli suv resurslarining minerallashuv darajasi hamda ular
tarkibidagi og'ir metallar va boshqa ifloslantiruvchi moddalar
miqdori ortgan va bu jarayon davom etmoqda [24-26].

Amudaryoning yuqori oqimida suvning minerallashuvi
ularda og'ir metallarning tarqalishi, daryo suv sifati para-
metrlarining daryo oqimi bilan bog'ligligi o'rganilgan [24].

0‘zbekistonning turli hududlarida daryo suvlarining
ifloslanish darajasini tahlil gilish bo‘yicha bir qancha tad-
qiqotlar o‘tkazilgan.

Jumladan, Amudaryoning o‘rta va quyi ogimidagi suvning
minerallashuvi, gidrokimyoviy tahlili, suvning sifatiga ta’sir
qiluvchi omillar, daryo suvida og'ir metallarning tarqalishi,
daryo suvi sifati parametrlarining daryo oqimi bilan bog‘lig-
ligi o‘rganilgan [27-29].

O‘zbekiston hududida, Amudaryo va Cirdaryo suvlarida
Hg, Cr, Cd, Co, U, Zn, Sc, Fe, Br; Au va Sm kabi og'ir metallarning
miqdorlari neytron-aktivasion va radionuklidlar yordamida
o'rganilgan. Daryolar suvlarida og'ir metallar kationli, anionli
kolloid va neytral birikmalar holatida uchragan. Neytral va
kolloid shakllarning nisbati o‘rganilayotgan metallarning
aksariyati uchun 40% ni tashkil qilgan [26].

Ushbu tadqiqot ishining maqsadi ODH mamlakatlari-
ning asosiy daryosi bo‘lgan Amudaryoning O‘zbekiston qis-
midagi suv resurslarining miqdori, sifati tarkibidagi ozga-
rishlarini, daryo suvidagi og'ir metallar miqdorlarining
vaqt va masofadagi o‘zgarishlari dinamikasini, mazkur
hududda hosil bo‘lgan kollektor-zovur suvlarining mine-
rallashuvi va miqdorini aniglash hamda daryo suvi ifloslani-
shiga sabab bo‘luvchi asosiy omillarni baholash va ularni
mubhofaza qilish bo'yicha takliflar berishdan iborat.

2. Tadqiqot ob’yekti va usullar.

Tadqiqot ob’yekti sifatida Amudaryoning o‘rta va quyi
oqimi bo‘lgan O‘zbekiston qismi olingan. Daryoning uzunligi
Panj va Vaxsh daryolari qo‘shilgan joydan to Orol dengiziga
qadar 1415 km, Panj daryosining boshlanish qismi Voxon-
daryo bilan birgalikda 2620 km, daryo havzasi 390 000 km?
ni tashkil etadi (1,1a -rasmlar). Amudaryo havzasi dar-
yolari yig‘indi ogimining o‘rtacha ko'p yillik miqdori 68 km?.
Ushbu suv resurslarining 80 foizi Tojikistonda, qolgan
qismi Afg‘onistonda, O‘zbekistonda shakllanadi [30].

2.1. Iqlimi.

Amudaryo havzasi relyefi turlicha bo‘lgan ikki qismdan
iborat: daryo oqimining asosiy qismi hosil bo‘ladigan tog‘li
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1-rasm. Amudaryo havzasining gidrografik
tarmoglari (http://www.cawater-info.net)

hududlar va oqim sarflanadigan tekisliklar.

Daryo havzasining katta masofaga cho‘zilganligi, baland-
liklarning sezilarli darajada o‘zgarishi, relyef va landshaft
shakllarining turlicha bo‘lishi («abadiy» qor va muzliklar
bilan qoplangan baland tog‘ tizmalaridan boshlab, issiq suvsiz
cho'llargacha) iqlim sharoitlarining ham turlicha bo‘lishiga
sabab bo'ladi.

Amudaryo havzasi hududi dyengiz va okeanlardan uzo-
qda joylashganganligi tufayli issiq va quyoshli kunlar ko‘p
bo‘lgan kontinental iqlimi bilan ajralib turadi. Uning katta
gismini Qoraqum va Qizilqum cho‘llarining qumli cho‘llari,
shuningdek, quruqligi bilan ajralib turadigan yarim chol-
larning keng tekis kengliklari egallaydi.

Daryo havzasi iqlimining keskin kontinental va qurugqligi,
havo haroratining yozda yuqori turg‘un, gishda beqaror past
holati va haroratning oylar va yil davomida keskin o‘zgarib
turishi, atmosfera yog‘inlarining kamligi va ularning yil
fasllari bo‘yicha notekis taqsimlanishi, qishning qisqaligi,
bu davrda sovuq va issiq haroratning tez-tez alamashib
turishi, bahorning erta kelishi, jazirama va quruq yoz bilan
tez almashishi bilan xarakterlanadi [31].

Yillik yog‘in miqdori 220 mm, Amudaryoning quyi ogimida
100 mm dan oshmaydi. Daryoning o‘rta oqimida o‘rtacha
yillik harorat +14 dan + 17°C gacha, qishda — + 1 dan + 2°C
gacha, yozda — + 30 dan + 32°C gacha, quyi oqimida esa o'r-
tacha yillik harorat +11 dan + 14°C gacha, qishda esa -4 dan
-6°C gacha, yillik ijobiy haroratlar yig‘indisi 5000-5500°C ga,
o'tajanubda va cho‘lda 6000°C ga yetadi. Tog'lararo vodiylar
yog'ingarchilikning ko‘pligi — 450-700 mm va issiq iqlimi
bilan ajralib turadi. Yillik o‘rtacha harorat +16+18°C, yozda
esa +32°C [32].

Amudaryo havzasida joylashgan O‘zgidromet tasar-
rufidagi 20 ta gidrometyeorologik stansiyalarning ko‘p
yillik ma’lumotlariga ko‘ra, havzada o‘rtacha yillik harorat
2013-2022-yillar davomida +14+15°C, o‘rtacha maksimum
harorat +28+29°C hamda o‘rtacha minimum harorat 1,6-
2,5°C ni tashkil gilgan (2 -rasm).
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2-rasm. Amudaryo havzasining o‘rtacha ko'p yillik
havo harorati

Amudaryo havzasi hududlarida yillik yog‘ingarchi-
liklarning o‘rtacha miqdori 73-368 mm. Yog‘ingarchiliklar
yillik umumiy miqdorining taxminan 40-45% qismi bahor
fasliga, 25-35% qish fasliga, 15-20 % kuz fasliga to‘g'ri
keladi (3-rasm).

2.2. Tadqiqot usullari.

Tadqiqot ishlarida O‘zbekiston gidrometeorologiya xiz-
mati agentligining yer usti suvlari sifati bo‘yicha ma’lumot-
lari, Suv xo‘jaligi vazirligining kollektor-zovur tarmoqlari
haqidagi birlamchi ma’lumotlari olindi. Ma'lumotlar chuqur
statistik gayta ishlangan. Amudaryo suvining O‘zbekiston
qismidagi gidrologik va kimyoviy tahlili 5 ta gidropostlardan
olingan suv namunalarining tahlillari natijalari asosida
baholandi.

Daryo suvi namunalari Termiz shahri (1-gidropost),
Tuyamo‘yin darasi (2-gidropost), Qipchoq shaharchasi
(3-gidropost), Nukus shahri (4-gidropost), Qiziljar gishlog‘i
(5-gidropost) yaginidan olingan (1-jadval).

3. Natijalar va ularning muhokamasi.

Amudaryo havzasi bo‘yicha vegetasiya davri uchun
(1-apreldan - 1-oktabrgacha) suv bilan ta'minlanish ko‘rsat-
kichlari dinamikasi tahlil gilingan. Unga ko‘ra, 2017-yilda
eng yuqori ko‘rsatkich 38,0 km? eng quyi ko‘rsatkich
2021-2022-yillarda 31,38 km? ni tashkil etgan (6-rasm).
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3-rasm. Amudaryo havzasida o‘rtacha ko'p yillik yog‘ingarchilik miqdori, mm
(https://chrsdata.eng.uci.edu)

1-jadval
Amudaryo daryosi suvi tahlili uchun namunalar
olingan gidropostlar
Gidropost . . Y
] Gidropost joylashgan joyi
1 Termiz shahri Surxondaryo quyiladigan
joydan 2,5 km quyida
2 Tuyamo‘yin suv omboridan 8 km quyida
3 Qipchoq shaharchasidan 0,5 km yuqorida
4 Nukus shahridan 12 km quyida, Samanbay
qishlog‘i chegarasida
5 Qiziljar gishlog‘idan 1 km yuqorida

Daryo havzasining yuqori gismida joylashgan Nurek suv
omboriga quyilgan suv miqdori 2023-yilning vegetasiya
davrida 16,79 km®ni, suv ombordan chigarilgan suv miqdori
13,28 km? tashkil etgan. Vegetasiya mavsumining boshida
Nurek suv omborida 6,38 km? suv to‘plangan, vegetasiya
davrining oxiriga kelib ularda to‘plangan suvning umumiy
hajmi 10,51 km?, ya'ni daryo havzalaridan 3,51 km? ogim
suv omboriga quyilgan (4-rasm).

Amudaryo havzasining kuyi qismida joylashgan
Tuyamo'yin suv omborida esa vegetasiya mavsumining
boshida 2,7 km? suv to‘plangan, vegetasiya davrining oxiriga
kelib ularda to‘plangan suvning umumiy hajmi 3,48 km?,
ya'ni daryo havzalaridan 0,78 km? oqim suv omboriga
quyilgan (4a-rasm).

Vegetasiya mavsumida Amudaryodan olingan jami suv
miqdori 33,19 km?® ni tashkil etgan. Bundan O‘zbekiston
12,4 km? daryo suv resurslaridan foydalangan (5-rasm).

Amudaryo havzasi bo‘yicha vegetasiya davri oralig‘ida
(1 oktabrdan - 1 aprelgacha) yillar kesimida suv bilan ta’-
minlanish ko‘rsatkichlari baholanganda, 2019-2020-yillarda
eng yuqori ko'rsatkich 16,16 km? ni, eng quyi ko‘rsatkich -
2020-2021-yillarda 13,17 km?® ni tashkil etgan. 4a-rasm.Tuyamo’yin suv ombori
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6-rasm. Amudaryo havzasi bo'yicha vegetasiya
davrlari oralig‘ida suv bilan ta'minlanganlik
darajasi dinamikasi

Xususan, 2023-yil 1-oktabr - 2024-yil 1-aprel vege-
tatsiya davrlari oralig‘ida Nurek suv omboriga quyilgan
suv miqdori 3,81 km? ni, suv ombordan chiqarilgan suv
miqdori 7,65 km3tashkil etgan. Vegetasiya davrlari oralig'i
mavsumining boshida Nurek suv omborida 10,51 km? suv
to‘plangan, vegetasiya davrlari oralig'i mavsumining oxiriga
kelib ularda to‘plangan suvning umumiy hajmi 6,02 km?,
ya'ni daryo havzalaridan 3,84 km? ogqim suv omboridan
chiqarilgan.

Tuyamo‘yin suv omborida esa vegetasiya davrlari oralig‘i
mavsumining boshida 3,48 km? suv to‘plangan, vegetasiya
davrlari oraligi mavsumining oxiriga kelib ularda to‘plangan
suvning umumiy hajmi 2,97 km?, ya'ni 0,51 km® miqdor suv
omboridan chiqarilgan.

Vegetasiya davrlari oraligi mavsumida Amudaryodan
olingan jami suv miqdori 14,04 km? ni tashkil etgan. Bundan
O‘zbekiston 5,28 km? daryo suv resurslaridan foydalangan
(6-rasm).

3.1. Amudaryo suvi minerallashuvi.

Daryolar suvi minerallashuvi darajasini baholash undan
turli magsadlarda foydalanishda muhim ko‘rsatgich hisob-
lanadi.

Tadqiqot yillarida (2013-2021) Amudaryo suvi mine-
rallashuvining o‘rtacha qiymati Termiz shahri chegarasidan
Qiziljar qishlog‘igacha 0,618-0,961 g/1 dan 0,981-1,356 g/1
gacha ortganligi kuzatilgan (7-rasm).
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Tadqiqot natijalaridan ma’lum bo‘ldiki, aksariyat gidro-
postlardagi daryo suvi minerallashuvning eng past miqdori
2017-yilda, ya'ni Amudaryo havzasini suv bilan ta’'minlanish
ko‘rsatkichlari eng yuqori bo‘lgan ko‘p suvli yilda kuzatilgan
(7-rasm).

Daryodagi o‘rtacha minerallashuv darajasi daryoning
o'rta gismidan, yani Amudaryo daryosining Termiz shahri-
dan quyi gismidan Qiziljar qishlog‘i chegarasiga qadar
1,35 barobardan 1,74 barobargacha ortib borgan (7-rasm).
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7- rasm. Amudaryo suvi minerallashuvining
o‘rtacha qiymati, g/1

3.2.Daryo suvi minerallashuvi darajasiga iqlim o‘zga-
rishining ta’siri.

Tadgiqotishlarida Amudaryo daryosi suvi minerallashuvi
va atmosfera yog‘ingarchiliklari orasidagi o‘zaro bog‘lanish
(korrelyasion koeffisiyentlar qiymati, Pirson korrelyasiyasi)
kuzatilmagan.

Havo haroratining daryo suvi minerallashuviga bog‘lani-
shi o‘rganilganda, havo harorati past bo‘lgan holatlarda
(qgishki) ham o‘zaro bogliglik kuzatilmagan.

Havo harorati yuqori bo‘lgan holatlarda (yozgi) esa
1,4-gidropostlarda R =0,3,R,=0,3 o'rtacha bog'liglik, 3,5-gid-
ropostlarda R,=0,2,R=0,1 kuchsiz bog'liglikni tashkil etgan,
2-gidropostda esa bog‘lanish kuzatilmagan (2-jadval).

2-jadval
Daryo suvi minerallashuvining havo harorati va
yog‘ingarchilikka bog‘liqligi

Ma’lumotlar (korrelyatsion koeffitsiyentlar qiymati)
T/r | Havo harorati, °C | Havo harorati, °C | Yog‘ingarchilik,
(yozgi) (qishki) mm
1 0,3 -0,087 -0,133
2 -0,2 -0,32 -0,256
3 0,2 -0,26 -0,196
4 0,3 -0,087 -0,124
5 0,1 -0,29 -0,205

4. Amudaryo suvi tarkibidagi Cu?*, Zn?*, Cr®* ionlari-
ning miqdoriy o‘zgarishlari dinamikasini aniqlash.

2013-2021-yillar davomida Amudaryo daryosi suvi
tarkibidagi og'ir metallar ionlari o‘rtacha miqdorining
gidropostlar bo'yicha yillar kesimida o‘zgarishi dinamikasi
o‘rganildi (8, 9, 10, 11-rasmlar).

Cu?*, Zn%, Cr** miqdorining o‘rtacha qiymati daryo gid-
ropostlari joylashuviga qarab quyidagicha o‘zgarib turgan:



Termiz shahri gidroposti chegarasidan Qiziljar gidropos-
tigacha mis ioni mikdori 1,1-3,4 mkg/1 dan 1,2-3,7 mkg/1
gacha, rux ioni 1,5-11,3 mkg/l dan 1,3-26,3 mkg/l gacha,
xrom (VI) 0,2-0,6 mkg/1 dan 0,1-0,7 mkg/1 gacha o‘zgarishi
aniqlangan (8, 9, 10-rasmlar, yashil rang). Ayrim yillari ak-
sincha, daryoning o‘rta ogimidan quyi oqimiga borgan sari
metallarning konsentrasiyalari kamayib borganligini ko‘rish
mumkin. Bu holatni daryoning suv ogimi hamda suv ombo-
rida “tinish (cho'kish)” hodisasi bilan bog‘lash mumkin (8, 9,
10, 11-rasmlar, ko‘’k rang).

Daryoning Termiz shahri gidroposti chegarasidan Qizil-
jar gidropostigacha mis ioni migdorining o‘rtacha giymati

EKOLOGIYA XABARNOMASI = N23/2024
1,1 barobardan 1,5 barobargacha ortib borgan (8-rasm).

Daryoning yuqori ogimidan quyi ogimiga tushgan sari,
Termiz shahri gidroposti chegarasidan Qiziljar gidropostiga
kadar rux ioni miqdori o‘zgarishi yillar kesimida 1,1 baro-
bardan 2,6 barobargacha ortib borgan (9-rasm).

Daryoning yuqori ogimidan quyi ogimiga qarab, Termiz
shahri gidroposti chegarasidan Qiziljar gidropostigacha
xrom (VI) miqdori o‘zgarishi yillar kesimida 1,1 barobardan
1,8 barobargacha ortib borgan (10-rasm).

Shuningdek, Amudaryo suvi tarkibidagi Fe ioni miqdori
ruxsat etiladigan ko‘rsatkichdan 3-4 barobarga kamligi
aniglandi (11-rasm).
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8-rasm. Amudaryo suvidagi Cu2+ o‘rtacha miqdorining gidropostlar bo‘yicha o‘zgarish dinamikasi
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9-rasm. Amudaryo suvidagi Zn2+ o‘rtacha miqdorining gidropostlar bo‘yicha o‘zgarish dinamikasi
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10-rasm. Amudaryo suvidagi Cr (VI) giymati miqdorining gidropostlar bo‘yicha o‘zgarish dinamikasi
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11-rasm. Amudaryo suvidagi Fe ioni o‘rtacha miqdorining gidropostlar bo‘yicha o‘zgarish dinamikasi

Amudaryoning o‘rta ogimida (Termiz shahri gidroposti)
ham, quyi ogimida ham og‘ir metallar miqdorining (Cu, Zn,
Cr(VI), Fe) kamayib borishini rux, mis, xrom (VI), temir ka-
torida joylashtirish mumkin.

5. Amudaryo havzasi kollektor-zovur suvlari.

Amudaryo daryosi suvi minerallashuvining gidropostlar
kesimida ortib borishining asosiy sabablaridan biri gishloq
xo'jaligi ekin maydonlarini sug‘orishdan keyin hosil bo‘lgan
kollektor-zovur suvlarining daryoga kelib tushishidir. Daryo
havzasida hosil bo‘lgan kollektor-zovur suvlarining aksariyat
qismi Amudaryo daryosiga kelib tushadi.

Amudaryo daryosi havzasida hosil bo‘lgan kollektor-zovur
suvlari hajmi, minerallashuvi va tuz miqdorini baholagani-
mizda quyidagilar aniglandi.

Daryo havzasida hosil bo‘lgan kollektor-zovur suvlari-

ning umumiy miqdori mamlakat miqyosida yiliga 6,01-9,2
km?3, minerallashuvi 1,44-5,28 g/l ni tashkil qilgan. Havzada
hosil bo‘lgan kollektor-zovur suvlarining eng katta hajmi
Tuyamo'yin irrigasiya tizimi hududida hosil bo‘ladi (yiliga
o‘rtacha 4,7 km?®). Bu hosil bo‘lgan kollektor-zovur suvlarning
asosiy qismi Sarigamish pasttekisligiga quyiladi. Surxon —
Sherobod massivida esa 1,2 km?, Amudaryo havzasining quyi
gismi Qoraqgalpog‘iston Ryespublikasining sug‘oriladigan
maydonlaridan esa o‘rtacha 2,3 km? kollektor-zovur suvlari
hosil bo‘ladi.

Amudaryo havzasining yuqori va o‘rta qismida hosil
bo‘lgan kollektor-zovur suvlarining aksariyat qismi daryo
o‘zanlariga borib quyilsa, quyi ogimida esa cho‘l va past-
tekisliklarga borib quyiladi.

Daryo havzasida hosil bo‘layotgan kollektor-zovur suvlari

S 1
Amudaryo havzasidagi kollektor-zovur suvlari miqdori va minerallashuvining o‘rtacha qiymati v
hamda ulardagi umumiy tuz miqdori
Viloyatlar Tavsifi O‘.lcl.lo.v Yillar

birligi 2018 2019 2020 2021 2022
Hajmi min.m3 1110,82 1204,89 1233,14 1027,31 973,60

Surxondaryo Minerallashuvi g/l 1,52 1,44 1,54 1,61 1,63
Umumiy tuz miqdori ming.tn 1686,91 1740,21 1895,79 1652,51 1585,46
Hajmi min.m3 918,45 1253,28 1296,32 847,49 703,14

Qashqadaryo Minerallashuvi g/l 5,17 4,83 4,65 4,85 5,28
Umumiy tuz miqdori ming.tn 4751,22 6052,80 6034,13 4109,61 3709,16
Hajmi min.m3 1863,69 1971,94 2120,88 1691,61 1677,03

Buxoro Minerallashuvi g/l 345 3,49 3,42 3,50 3,08
Umumiy tuz miqdori ming.tn 6428,09 6879,07 7262,84 5915,68 5164,81
Hajmi mln.m3 1563,18 2462,24 1495,47 1275,61 1177,84

Xorazm Minerallashuvi g/l 2,09 1,92 2,24 2,43 2,83
Umumiy tuz miqdori ming.tn 3267,05 4727,50 3349,85 3099,73 3333,29
Hajmi mln.m3 732,87 2391,48 1691,35 1168,16 1525,37

Qoraqalpogiston Minerallashuvi g/l 3,97 3,50 472 3,98 3,48

Respublikasi

Umumiy tuz miqdori ming.tn 2906,66 8369,55 7979,90 4645,41 5313,56
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4-jadval

Amudaryo havzasi kollektor-zovur suvlari minerallashuvining havo harorati va yog‘ingarchilikka bog‘liqligi

Ma’lumotlar (korrelyasion koeffisityentlar qiymati)
T/r Viloyatlar
Havo harorati, "C (yozgi) Havo harorati, °C (qishki) Yog‘ingarchilik, mm
1 Surxondaryo 0,70 0,07 -0,66
2 Qashgadaryo 0,37 0,23 -0,67
3 Buxoro 0,20 0,32 -0,64
4 Xorazm 0,32 -0,33 -0,04
Qoraqgalpog‘iston ) i i
> | Respublikasi 0,18 020 0,03

minerallashuvi darajasining yillik o‘rtacha eng kam qiymati
Surxondaryo viloyatida 1.44 g/1 ni, eng yuqori qiymat Qash-
qadaryo viloyatida 5.28 g/1 ni tashkil qilgan. Daryo havzasida
kollektor-zovur suvlari miqdorining o‘rtacha yillik ko‘rsat-
kichi 6010 mln m? dan 9283 mln m? gacha, hosil bo‘layotgan
tuz miqdori yillik o’rtacha 19039 ming tonnadan 27769 ming
tonnagacha o‘zgarib turgan (3-jadval).

Qashqgadaryo, Buxoro viloyatlari va Qoraqalpog‘iston
Respublikasidagi kollektor-zovur suvlarining minerallashuv
darajasi Surxondaryo va Xorazm viloyatlari kollektor-zovur
suvlarining minerallashuv darajasiga nisbatan yuqoriligi-
ning sababi, birinchidan, Qashqadaryo, Buxoro viloyatlari va
Qoragqalpog'iston Ryespublikasidagi tuprogning sho‘rlanish
darajasi yuqoriligi bilan izohlansa, ikkinchidan, Amudaryo
daryosi yuqori ogimidan quyi ogimga tushgan sari daryoning
suvining minerallashuvi ham ortib boradi. Bu, 0z navbatida,
qishloq xo‘jaligida sug‘orish uchun ishlatilayotgan suvlarning
minerallashuvi ortishiga hamda ushbu viloyatlar sug‘oriladi-
gan maydonlarida hosil bo‘lgan kollektor-zovur suvlarining
ham minerallashuvi ortishiga sabab bo‘ladi. Surxondaryo
viloyatidagi kollektor-zovur suvlarining minerallashuv da-
rajasining nisbatan pastligi viloyat sug‘oriladigan maydon-
larining asosiy qismi minerallashuv darajasi kamroq mig-
dorni tashkil etuvchi Surxondaryo va Sherobod daryolari-
ning suvlari bilan sug‘orilishi bilan izohlanadi (3-jadval).

Kollektor-zovur suvlarining minerallashuviga iqlim
o'zgarishlarining (yog‘ingarchilik va harorat) ta’siri o‘rganil-
gan. Ushbu bog'liglik zichligini ifodalovchi - korrelyasiya
koeffisiyentlarining qiymatlari (Pirson korrelyasiyasi) tahlil
qilindi (4-jadval).

Kollektor-zovur suvlarining minerallashuviga yog‘ingar-
chilikning ta’siri deyarli kuzatilmadi. Yozgi havo haroratiga
Surxondaryo viloyatida yuqori bog‘liglik, Qashqalaryo,
Xorazm viloyatlarida o‘rtacha bog'liglik, Buxoro viloyatida
esa kuchsiz bog‘liglik kuzatildi. Qishki havo haroratiga
Qashqalaryo viloyatida kuchsiz bogliglik, Buxoro viloyati-
da o‘rtacha bogliqlik kuzatildi. Qoraqalpog‘iston Respub-
likasi qishki va yozgi, Surxondaryo, Xorazm viloyatlarida esa
qishki havo haroratiga bog‘liglik kuzatilmagan (4-jadval).

6. Xulosa va takliflar.

1. Amudaryo suvining minerallashuv darajasi yillar ke-
simida daryo oqimi bo‘ylab 1,35 barobardan 1,74 barobar-
gacha ortib borgan. Daryo suviga sug'oriladigan maydonlar-

da hosil bo‘lgan kollektor-zovur suvlari tarkibidagi tuzlar
tushishi hisobiga daryo suvi minerallashuvi ortgan.

2. Amudaryo suvi minerallashuvi va yog‘ingarchilik miq-
dori ta’siri orasida o‘zaro bog'liglik kuzatilmagan. Daryo
suvi minerallashuviga havo harorati past bo‘lgan holatlar-
da (qishki) o‘zaro bog'liglik kuzatilmagan. Havo harorati
yugqoribo‘lgan holatlarda (yozgi) 1,4-gidropostlarda o‘rtacha
bog'liglik, 3,5-gidropostlarda kuchsiz bog'liklikni tashkil
etgan, 2-gidropostda esa bog'lanish kuzatilmagan.

3. Daryo oqimi bo‘ylab og‘ir metallar miqdorining ortib
borishi kuzatilgan. Mis miqdori daryo uzunligi bo‘ylab o'r-
tacha 1,1 barobardan 1,5 barobargacha, rux 1,1 barobardan
2,6 barobargacha, xrom (VI) 1,1 barobardan 1,8 barobar-
gacha ortgan.

4. Kollektor-zovur suvlarining minerallashuv darajasi
ham Amudaryo havzasi o‘rta ogimidan quyi oqimi tomon
ortib borgan. Daryo suvi ogimning o‘rta qismidagi kollektor-
zovur suvlarining minerallashuv darajasi o‘rtacha 2,5 baro-
barga kam bo‘lgan.

5. Surxondaryo va Xorazm viloyatlarida hosil bo‘lgan
kollektor-zovur suvlarining minerallashuvi Qashqadaryo,
Buxoro viloyatlari va Qoraqalpog‘iston Respublikasidagi
kollektor-zovur suvlarining minerallashuvi darajasidan kam
bo‘lgan. Qashqadaryo, Buxoro viloyatlari va Qoraqalpog'is-
ton Respublikasidagi tuprogning sho‘rlanish darajasi va
sug‘orish suvi minerallashuvi yuqoriligi sababli kollektor-
zovur suvlarining minerallashuvi yuqori bo‘lgan.

6. Kollektor-zovur suvlarining minerallashuviga yog‘in-
garchilikning ta’siri kuzatilmagan. Qoraqalpog‘iston Res-
publikasi qishki va yozgi, Surxondaryo, Xorazm viloyatlarida
esa qishki havo haroratiga bog'liglik kuzatilmagan. Yozgi
havo haroratiga Surxondaryo viloyatida yuqori bog‘liqlik,
Qashqalaryo, Xorazm viloyatlarida o‘rtacha bog'liqlik,
Buxoro viloyatida esa kuchsiz bog'liglik kuzatilgan. Qishki
havo haroratiga Qashqalaryo viloyatida kuchsiz bog'liglik,
Buxoro viloyatida o‘rtacha bog‘liglik kuzatilgan.

7. Amudaryo suvining ifloslanishi oldini olish uchun qish-
loq xo‘jaligida ishlatilayotgan mineral o‘g‘itlarning me’yordan
ortigcha ishlatilishi oldini olish, qishloq xo‘jaligi ekinlariga
mineral o‘g‘itlar tomchilab sug‘orish texnologiyalari orqali
berilishini ta’'minlash, sanoat korxonalaridan chiqayotgan
oqova suvlarning yetarli darajada tozalanishini nazorat qilish
hamda muntazam monitoring qilib borishni talab etiladi.
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SUG‘ORILADIGAN HUDUDLARDA YER OSTI SUVLARI
SATHI VA MINERALLASHUVINI GEOGRAFIK AXBOROT
TIZIMIDAN FOYDALANGAN HOLDA BAHOLASH
(BUVAYDA TUMANI MISOLIDA)

2Samiyev Lugmon Naimovich,

texnika fanlari doktori, dotsent,

'Akramov Jamolitdin Tkromjon o‘g‘li,

tayanch doktorant,

'Atrof-muhit va tabiatni muhofaza qilish texnologiyalari ilmiy-tadqiqot instituti,

*Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti.

Annotatsiya. Bugungi kunda sug‘oriladigan maydonlarda yer osti suvlari sathining ko‘tarilishi va minerallashuvining ortib
borishi kuzatilmoqda. Bu holatlar ayniqsa, sug’orma qishloq xo’jaligi bilan shug‘ullanuvchi mamlakatlarning agroiqtisodiy
taraqqiyotiga o‘zining sa'lbiy ta‘sirini ko‘rsatmoqda. Yer osti suvlari sathining ko‘tarilishi va minerallashuvining oshishi
sug‘oriladigan maydonlarda sho‘rlanish jarayonining jadallashishiga sabab bo’ladi. Bu esa, o'z navbatida, tuproglarning
unumdorlik xususiyatining yo‘qolishiga va oziq-ovqat tanqisligi muammosiga olib keladi.

Tadqiqotishlarida Farg’ona viloyati Buvayda tumani sug‘oriladigan maydonlarida 2023-yilning 12 oyi davomida yer osti
suvlarining sathi hamda minerallashuvi o‘zgarishi baholandi. Olingan natijalarni tahlil qilish uchun an’anaviy usullardan va
GIS texnologiyalaridan foydalanildi. Tadqiqot natijalari, tumanda yer osti suvlari sathining o’rtacha oylik qiymatlari aprel
va iyul oylarida mos ravishda 2,05 m va 2,27 m, oktyabrda esa 2,38 m. Yer osti suvlarining minerallashuv darajasi oylar
davomida quyidagicha ozgardi: aprelda 2.06 g/1, iyulda 2.10 g/1 va oktabrda 2.18 g/1 ekanligini ko‘rsatdi.

Kalit so’zlar: Yer osti suvlari sathi, minerallashuvi, GIS, statistik tahlil, sug’oriladigan maydonlar, Farg‘ona, Buvayda,
sho'rlanish, geostatistik usul.
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AnHoTanus. CerofHa HabJl0JaeTca NOBBIIIEHNE YPOBHS NMOJ3EMHBIX BOJ, U yBeJMYeHUe MUHepalu3aluu Ha
opollaeMbIX TeppPUTOPHUsAX. [JaHHble CUTYallMH OKa3blBalOT HeraTHBHOE BJIMSIHME HA arPO3KOHOMHYECKOe pa3BUTHE
CTPaH, 3aHUMAIOIMXCS OpolllaeMbIM 3eMJle/ie/ieM. [IoBbIllIeHHe yPOBHS 0J3eMHBIX BOJ, 1 YBeJIMUeHHe MUHepaIu3aluu
BbI3bIBAeT YCKOpPEHHMe Mpoliecca 3aCoJeHNs Ha OpOIlaeMbIX IJIOMA/sAX. JTO, B CBOIO OYepe/ib, IPUBOAUT K MOTepe
NJI0/I0PO/IMS OYB M NPo6JieMe HeXBAaTKU NPO/J0BOJIbCTBUSA.

3a 12 mecaueB 2023 rozja oueHeHbl U3MEHEHUA YPOBHA U MUHepaJU3al Uy NI0A3eMHbBIX BOJ Ha OpOLIaeMbIX
noJisix byBaiiguHckoro paiioHa ®epranckoit 06sacTy. |1 aHaiM3a MOJyYeHHBIX Pe3yJbTaTOB ObLIM HUCIO0Jb30BAHBI
TpaAuLKoHHbIe MeToAbl U [UC-TexHOI0T UK. Pe3ynbTaThl UcCIeJOBaHUS IOKA3bIBAIOT, YTO CPeIHEMeCSUHble 3HaYeHUs
YPOBHSA IPYHTOBBIX BOJ 0 palloHy cocTaBasAoT 2,05 M U 2,27 M B anpeJie U Ui0Jie COOTBETCTBEHHO U 2,38 M B OKTA6De.
YpoBeHb MUHepaIU3aL MK N0/[3eMHbIX BOJ, MEHAJICA 110 MecsllaM CleAy0IUM 06pa3oM: B anpeJie oH cocTaBua 2,06 r/,
B utosie 2,10 /a1 v B okTa6pe 2,18 r/ .

KiroyeBsle cj10Ba: YpoBeHb [10/13eMHbIX BOJI, MUHepanu3anusd, [MC, cTaTucThyeckuil aHaIus, opolaeMble IJI0IAHY,
deprana, byBaii/ja, 3aco/ieHUe, Fe0CTaTUCTUYECKU I METO/,

Abstract. Today, there is an increase in the level of underground water and an increase in mineralization in the irrigated
areas. These situations have a negative impact on the agro-economic development of countries engaged in irrigated
agriculture. The rise in the level of underground water and the increase in mineralization causes the acceleration of the
salinization process in the irrigated areas. This, in turn, leads to the loss of soil fertility and the problem of food shortages.

During the 12 months of 2023, changes in the level and mineralization of underground water were evaluated in the
irrigated fields of Buvayda district of Fergana region. Traditional methods and GIS technologies were used to analyze the
obtained results. The results of the study show that the average monthly values of groundwater level in the district are 2.05
m and 2.27 m in April and July, respectively, and 2.38 m in October. The level of mineralization of groundwater changed
during the months as follows: it showed 2.06 g/1in April, 2.10 g/l in July and 2.18 g/1 in October.

Keywords: Groundwater level, mineralization, GIS, statistical analysis, irrigated areas, Fergana, Buvayda, salinity,

geostatistical method.

Kirish.

Sug’oriladigan qishloq xo’jaligini to’liq amalga oshirish-
da yer osti suvlari sathi va minerallashuvi darajasini bir
me’yorda ushlab turish o’simlik ildiz zonasida to’g’ri suv
va tuz muvozanatini ta'minlashda muhim ahamiyatga ega.
Aks holda, qishloq xo’jaligi ishlab chiqgarishini cheklovchi
asosiy omillardan biri bo’lgan tuzlar o’simliklar tomonidan
suvni o'zlashtirishning cheklanishiga va boshqa kationlarga
nisbatan natriy ionining mutanosib ravishda oshishiga olib
keladi. Shunday qilib, tuprogning fizik xususiyatlarining
yomonlashishiga, past gidravlik o’tkazuvchanlikka va loy
kolloidlarining parchalanishi tufayli infiltratsiya tezligining
pasayishiga olib keladi. Natijada, tuproqda yer osti suvlari
ko'payadi, bu yerda o’'tkazuvchanlik qobiliyati pasayadi va
sho’rlanish xavfi yuqori darajaga ko'tariladi [1]. Qurg’oqchil
va yarim qurg’oqchil hududlarda sug’oriladigan dehqon-
chilikning qariyb 50 foizi (954 million ga) turli darajadagi
sho’rlanish muammolariga olib keldi [2].

Sug’oriladigan yer maydonlarining ko’payishi va ularning
yer osti suvlariga bog'ligligi yer osti suvlari resurslarida
og'ir stressni keltirib chiqaradi, bu esa yer osti suvlari
darajasining pasayishiga olib keladi [3], [4], [5]. Yer osti
suv resurslarini barqaror boshqaruv strategiyasini ishlab
chiqish hozirgi kundagi eng dolzarb masalalardan biri
hisoblanadi. Bu o’rinda yer osti suvlarining tabiiy yoki sun’ly
to’ldirilishi, fazo va vaqt sohasida ajralishi bilan bog'liq
holda yer osti suvlari sathining o’zgarishini tushunish mu-
himdir. Yer osti suvlari sathidagi fazoviy va vaqtinchalik
o'zgarishlar ko’plab tadgiqotchilar tomonidan o’rganilgan.
Finke, Ahmadi va Sedghamiz kabi olimlar muhim hudud-
larni aniglash uchun yer osti suvlari darajasini xaritalasha
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Kriging interpolyatsiya usulidan foydalangan [6], [7].
Shuningdek, geostatistik tahlil usullari suv resurslarini
boshgqarish uchun yaxshi vosita hamda yer osti suvlarining
uzoq muddatli tendentsiyalarini aniglash uchun samarali
natijalar beradi [8]. Trend tahlilining statistik usullari oddiy
chizigli regressiyadan tortib, yanada rivojlangan parametrik
va parametrik bo’lmagan usullargacha o’zgaradi [9]. Ko'pgi-
na tadqiqotchilar yog'ingarchilik va harorat tendentsiyasi
tahlilini o’rgandilar [10], [11], yer osti suvlari sathi trend
tahlili uchun bir nechta tadqiqotlar o’tkazildi. Bir nechta
tadqgiqotchilar yer osti suvlari darajasini tahlil gilish uchun
statistik usullardan foydalangan holda trend tahlilini o’rga-
nishga harakat qilishdi [12], [13]. Ushbu tadqiqot ishida
Farg’'ona viloyati Buvayda tumani sug’oriladigan yerlarida
yer osti suvlari sathi va minerallashuvi darajasining 2023
yil uchun tahlili amalga oshirildi. Tahlillar sug’orishdan
oldin (aprel), sug’orish davrida (iyul) va sug’orishdan
keyingi (oktabr) davr misolida amalga oshirilidi. Ushbu
ishda geografik axborot texnologiyalari va geostatistik tahlil
usullaridan foydalanildi.

Yer osti suvlari shu sathi va minerallashuvi daraja-
sining favo va vaqt sohasidagi tahlili masalalariga
G'A. Mavlyanov, M.M. Krilov, N.A. Kenesarin, A.A. Xuday-
berdiev, N.N. Xodjibaev, S.M. Mirzaev, E.I. Chembarisov,
G'U. Yusupov, R.A. Qulmatov, ].X. Djumanov va boshqalarning
tadqiqotishlari bag'ishlangan. Ushbu tadqiqot ishlarida yillar
kesimida yer suvlari sathi va minerallashuv darajasi reji-
mining o‘zgarib borishi atrof-muhitga bog‘lab o‘rganilgan
va ma’lum tavsiyalar berilgan. Taqdim etilayotgan ushbu
tadqiqot ishida kuzatishlar 2023-yil holati ma’lumotlari
asosida bajarilgan.



Tadqiqot materiallari va uslubi.

Buvayda tumani hududi Qo‘qon shahridan shimolroqda
joylashgan. Buvayda tumani viloyatning Bag‘dod, Uch-
ko‘prik, Dang‘ara, Oltiariq tumanlari, Namangan viloyati-
ning Pop tumani bilan chegaradosh. Maydoni 0,28 ming km?
(1-rasm).

N

O'zbekiston A

1-rasm. Tadqiqot hududining geografik joylashuvi

Buvayda tumani relyefi asosan tekislik. Iqlimi kontinental.
Yanvarning o‘rtacha harorati — 2,3 °C, iyulniki 27,5 °C. Yiliga
120-130 mm yog'in tushadi. Vegetatsiya davri 218 kun. Bahor
va kuzda kuchli shamollar esadi. Gilli, qumoq]li, sug‘oriladigan
o‘tloqi tuproglar tarqalgan.

Ma’lumotlar O‘zbekiston Respublikasi Suv xo‘jaligi
vazirligining Farg’ona viloyati meliorativ ekspeditsiyasidan
olindi va MS-Excel dasturi yordamida 2023-yilning 12 oyi
davomida statistik tahlil qilindi. Ikkinchidan, ma’lumotlar
ArcGIS dasturiga import qilindi va ma'lum ma’lumotlar
giymatlari yordamida mavjud ma'lumotlar oralig’ida joylash-
gan joylarning atribut qiymatlarini baholash uchun Teskari
o'lchanib tortilgan masofa (IDW) interpolyatsiya usuli qo’lla-
nildi. Yer osti suvlari sathi va minerallashuvini aniqlashda
115 ta nazorat quduglaridan na'munalar olindi.

IDW interpolyatsiya usuli. Bu usulda o’zgaruvchining
qo’shni nuqtalardan tanlanmagan nuqtadagi qiymati muno-
sabat yordamida baholanadi. Ushbu usulda og’irliklar har bir
ma’'lum nuqtadan noma’lum nuqtagacha bo’lgan masofaga
garab va nuqtalarning taxminiy nuqta atrofida qanday tarqa-
lishidan qat’i nazar aniqlanadi. Natijada, yaqinroq nuqtalarga
ko’proq og’irlik beriladi va uzoqroq nuqtalarga kamroq
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og'irlik beriladi. Darhaqgiqat, masofa qanchalik gisqa bo’lsa,
ta’sir kuchayadi. Ushbu usul noma’lum nuqtani baholash
uchun o’'lchangan namunalarning har biriga og’irlik beradi.

Z'=Y0 k-2 (%)

1
—In
hi

i

Bu yerda Z* fazoviy o‘zgaruvchining taxminiy qiymati,
Z (x) nuqtada kuzatilgan fazoviy o‘zgaruvchi, li namunaga
tayinlangan statistik og‘irlik x, va i-nuqgta bahosining aha-
miyatini ko‘rsatadi, h nuqtalar orasidagi masofa x, va o'zga-
ruvchi taxmin qgilinadigan nuqta va n masofaviy quvvatdir.

Natijalar va munozara.

Yer osti suvlari sathi va minerallashuvi statistik tahlili.
Sug’oriladigan yerlarda yer osti suvlari tuproq yuzasiga yaqin
joylashgan bo’lib, o'rtacha 2,0 m va chuqurligi 2,5 m edi. Yer
osti suvlari sathining o’rtacha oylik giymatlari aprel va iyul
oylarida mos ravishda 2,05 m va 2,27 m, oktyabrda esa 2,38
m (1-jadval). Yer osti suvlari sathining minimal va maksimal
giymatlari orasidagi eng katta farq oktabr oyida 3.24 metr-
gacha kuzatildi. Yer osti suvlari sathining minimal qiymatlari
aprelda (1.35 m) va iyul oyida 1,53 metrni, oktyabrda esa
1,61 metrni tashkil etdi. Tabiiyki, sug‘orish amaliyotlari
dastlabki kuzatish davrlarida (aprel va iyul oylarida) mun-
tazam ravishda olib borilishini hisobga olsak, ko‘rsatkichlar
deyarli bir xil bo‘ladi. Biroq, oktyabr oyida, vegetatsiya davri
tugagandan so’ng, sizot suvlari yer yuzasidan 4.85 metr
pastda joylashgan. Oktyabr oyida sug’orishning to’xtatilishi
yer osti suvlari darajasining sug’orish davriga nisbatan 3.24
metrgacha pasayishiga olib keldi.

Yer osti suvlari minerallashuvi darajasining o’rtacha
giymatlari oylar kesimida quyidagicha tebranishlarga ega:
aprelda (2.06 g/1), iyulda (2.10 g/1) va oktabrda (2.18 g/1).
Eng past minerallashuv darajasi aprel oyida kuzatilib 0.68
g/1 ni, eng yuqorisi esa oktabr oyida 5.30 g/I ni tashkil etdi.
Ushbu tendensiyasni aprel oyida asosan yog'ingarchilik va
tuproq yuvish tadbirlarining keng ko'lamda amalga oshirilishi
bilan oktabrda sug’orishga berilgan suvlar tuz balansi hamda
yugqori harorat bilan asoslash mumkin.

GIS yordamida yer osti suvlari sathi va minerallashuvi
o’zgarishlarini baholash. Sug’oriladigan maydonlarda yer
osti suvlari sathi va minerallashuvining fazoviy vaqt o'zga-
rishi dinamikasini baholash uchun Geoaxborot tizimi (GIS)

1-jadval
Yer osti suvlari sathi va minerallashuvining o’rtacha qiymatlari
Yer osti suvlari sathi, m. Yer osti suvlari minerallashuvi, g/1
Parametrlar
Aprel Iyul Oktabr Aprel Iyul Oktabr
O’rtacha 2.05 227 2.38 2.06 2.10 2.18
St.dev 0.41 0.41 0.49 0.68 0.86 0.76
Maksimum 4.40 4.40 4.85 4.83 4.61 5.30
Minimum 1.35 1.53 1.61 0.69 0.71 0.54
Farq 3.05 2.87 3.24 4.14 3.90 4.76
N 115 115 115 115 115 115
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ishlatilgan. GIS ko’plab sohalarda, xususan, mazkur tadqiqot
ishida ham qo’llanilishi mumkin, chunki u yer osti suvlari
sathi va minerallashuvning fazoviy vaqt xaritasini yaratish
uchun vaqtni tejaydigan va samarali usuldir.

IDW interpolyatsiya usuli bilan yaratilgan 2-rasmga kelsak,
yer osti suvlari sathi 1-1,5 m, 1,5-2 m va 2-3 m bo’lgan may-
donlar digqatni tortadi. Yer osti suvlari sathi 0-1 m bo‘lgan
maydonlar 2023-yilda juda kichik hududlarda qayd etilgan
bo‘lsa, 3-5 m bo‘lgan maydonlar asosan so‘nggi aprel oyi
davomida kuzatildi. Ammo bu o’sish kichik qiymatlarga ega.

Tekshiruv davrida 5 - 10 g/l mineralizatsiyaga ega sug’ori-
ladigan maydonlar aniqlanmagan. Biroq, xaritada mine-
rallashuvi 1-2 g/l va 2-4 g/l bo’lgan hududlar ajralib turadi
(3-rasm). Iyul oyida tumanning shimoli-g’arbiy va sharqiy
gismlarida yer osti suvlari minerallashuvi darajasi 4-5 g/1
gacha bo’lgan maydonlar kuzatildi. Bunga sabab sug’orishda
foydalanilgan sug’orish savlari tuz balansi va yuqori havo
harorati ta’sirida bug’lanish jarayonining intensivligidir.
Oktabr oyida, ya'ni sug’orish amaliyoti tugaganidan so’ng
yer osti suvlari minerallashuvi 1-3 g/I bo‘lgan sug‘oriladi-
gan yerlar katta maydonlarni egalladi.

Xulosa.

Yer osti suvlari sathi va minerallashuvi tahlili tadqiqotlari
sug’oriladigan yerlarning tanazzulga uchrashining asosiy
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sababi bo’lgan ikkilamchi tuproq sho’rlanishining asosiy man-
balaridan birini tushunish uchun muhimdir. Bunday holda,
o'zgarishlarni aniqlash uchun statistik tahlil vositalaridan
va natijalarni xaritalash uchun GIS dasturidan foydalanish
juda foydali hisoblanadi. Ushbu tadqiqot Farg'ona viloyati
Buvayda tumanida joylashgan 115 ta kuzatuv qudugqlari
uchun 2023-yilning yanvar-dekabr oylarigacha bo‘lgan yer
osti suvlari sathining o‘zgarishlarini geostatistik usullar
yordamida tahlil qilishga qaratilgan. Teskari masofani tortish
(IDW) usuli yordamida fazoviy tahlil ma’lum bo’lganlarga
asoslangan noma’lum nugqtalarni baholashni osonlashtirdi.
Tadgiqot yer osti suvlari darajasidagi tebranishlarni muvaf-
faqiyatli anigladi, model natijalari kuzatilgan ma’lumotlarga
chambarchas mos keladi. Bundan tashqari, baholash xatolar
noaniqliklarni minimallashtirib, yangi kuzatuv quduglarini
optimal joylashtirish uchun tushunchalar berdi. Yer osti
suvlari sathi ko'rsatilgan chuqurlikdan 1,5 m pastda, asosan
tuzni yuvish operatsiyalari tufayli; aprelda quruglik yuzasiga
yaqin joylashgan. Iyul va oktyabr oylarida yer osti suvlari
sathi kritik chuqurlikdan oshmadi. Yer osti suvlari sathining
o'rtacha oylik qiymatlari aprel va iyul oylarida mos ravishda
2,05 mva 2,27 m, oktyabrda esa 2,38 m. Yer osti suvlarining
minerallashuv darajasi oylar davomida quyidagicha o'zgardi:
aprelda 2.06 g/], iyulda 2.10 g/1 va oktabrda 2.18 g/1.
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Abstract. Snow is one of the common global climatological phenomena well-known to be a serious constituent of the
hydrological series and ecological hazard. In some parts of the world, snow is usually limited to the higher grounds and
is regarded to be one of the most destructive natural hazards. This study employs Geographic Information System (GIS)
techniques to conduct a comprehensive assessment of snow cover in Pskem river basins. Snow cover in mountainous regions
plays a pivotal role in water resource management, climate research, and disaster risk reduction. Through the integration
of remote sensing data, topographic information, and spatial analysis tools, this research seeks to provide a detailed
understanding of the spatiotemporal dynamics of snow cover in these critical basins. The outcomes of this study have
implications for water resource planning and environmental monitoring in regions characterized by mountainous terrain,
contributing to informed decision-making processes and improved resilience in the face of changing climate conditions.

Keywords: Snow cover, snow index, GIS, catchment management.

Annotatsiya. Qor umumiy global iglimiy hodisalardan biri bo’lib, gidrologik qator va ekologik xavfning jiddiy tarkibiy
gismi ekanligi ma’lum. Dunyoning ba'zi gismlarida qor odatda balandroq yerlar bilan chegaralanadi va eng halokatli tabiiy
xavflardan biri hisoblanadi. Ushbu tadgiqot Pskem daryosi havzalarida qor qoplamini har tomonlama baholash uchun
Geografik Axborot Tizimi (GIS) usullaridan foydalanadi. Tog'li hududlardagi qor qoplami suv resurslarini boshqarish, iglimni
o'rganish va tabiiy ofatlar xavfini kamaytirishda hal giluvchi rol o’ynaydi. Masofaviy zondlash ma’lumotlari, topografik ma’lu-
motlar va fazoviy tahlil vositalarini birlashtirish orqali tadgiqot ushbu muhim havzalarda qor qoplamining fazoviy-zamon
dinamikasini batafsil tushunishga yordam beradi. Ushbu tadqiqot natijalari tog'li relef bilan ajralib turadigan hududlarda
suv resurslarini rejalashtirish va atrof-muhit monitoringi uchun ta’sir ko’rsatadi, bu esa qarorlar qabul qilish jarayonlari va
o’zgaruvchan iglim sharoitlariga chidamliligini oshirishga yordam beradi.

Kalit so’zlar: Qor qoplami, qor indeksi, GIS, suv yig'ish boshqaruvi.

AHHOTaIlI/Iﬂ. CHer gBJseTCo OJHHUM U3 PACIIPOCTPAHEHHBIX rJ100aJbHbIX KJIMMAaTOJOTUYECKUX HBJ’[eHPII:i, Xopomo
HN3BECTHBIX KaK CepbeSHbII:i KOMIIOHEHT T'HIPOJIOTUYECKOro pda/jia u 3K0JIOTMYECKOM 0MmacHOCTH. B HEKOTOPbIX YaCTAX MUPa
CHEr 06bIYHO Or'pPaHNYMBAETCA BO3BBIIIEHHOCTAMUA U CYUTACTCA OAHUM U3 CAMBIX Pa3pYIIUTEbHbIX CTUXUHUHBIX 66[[CTBHFI.
B aToM uccie0BaHUM HUCIOJB3YIOTCSA METO/bl reorpaduueckoit nHPopMannonHou cucremsl (['MC) pus npoBeseHusd
KOMIIJIEKCHOW OLIEHKH CHEKHOTO MOKpOoBa B 6acceiiHax peku [lckem. CHeXHBIM MOKPOB B TOPHBIX PErHOHAX UIPAET
KJ/JIIOYE€BYI0 POJIb B YIIPAaBJE€HHWU BOAHBIMU peCypCaMHy, KJIMMATHYIE€CKHUX UCC/IeJOBAHUAX U CHUXXEHUH PHUCKa 6€L[CTBHfl.
Biiarojapsi MHTerpauuy JaHHbIX AUCTAHLMOHHOTO 30HAMPOBaHUS, Tonorpadpruieckoi nHGopManuu 1 HHCTPYMEHTOB
IPOCTPAHCTBEHHOTO aHa/M3a 3TO UCCJIeJOBAHUE CTPEMUTCs 00eCreYuTh NOAPO6GHOE MTOHUMAaHKe MPOCTPAHCTBEHHO-
BpeMeHHOﬁ AWHAMUKH CHEXHOI'0O MMOKPOBA B 3TUX KPUTHUYECKUX facceliHax. PeBy]’[bTaTbI 3TOro uccjegoBaHUA UMET
3HA4YeHUe AJId IIJIAHUPOBAHUA BOAHBIX peCYyPCOB U MOHUTOPHUHTA oxpyma}omeﬁ Cpeanbl B peruoHax, XapaKTepU3yrIUuXCca
TOPHBIM peﬂbe(l)OM, CHOCO6CTByH MNPHUHATHIO 000CHOBAHHBIX peme}mﬁ W MMOBBIIIEHUIO yCTOI:i‘-IPIBOCTH nepea JAUIOM
HN3MEHAINUXCA KJINMaTHYECKHUX yCIIOBPII:i.

Ki1ioueBble c/10Ba: CHEXXHBIH TOKPOB, HHAEKC cHera, [UC, ynpaByieHre Bogoc60poM.

1. Introduction. vital for supporting vegetation during dry periods [3,4]. As

Precipitation, as a critical component of the hydrological
cycle, displays considerable temporal and spatial variability,
driven by a complex interplay of factors including climate,
geography, and other environmental influences [1-3].
Recent research underscores the crucial importance of
snowmelt in the hydrological cycle, comparable to the role
of groundwater in arid regions. Snowmelt is particularly
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seasonal snow begins to thaw, the resulting liquid water
infiltrates the soil, alleviating plant water stress before the
onset of rainfall, thereby creating favorable conditions for
plant growth. Clearly, snowmelt serves as the primary source
of soil moisture until the arrival of summer precipitation,
which typically occurs around mid-July [1-4].

Snow, distinguished by its high reflectivity and low thermal



conductivity, exerts a significant and multifaceted influence
on the Earth’s surface systems. This influence permeates
ground and atmospheric temperatures, the Earth’s surface
albedo, and the complex dynamics of soil moisture [3,5]. To
achieve a comprehensive understanding of present and future
climate patterns, the intricacies of the hydrological cycle, and
ecological changes, accurate assessments of seasonal snow
cover are essential. This need is particularly critical in arid
and semiarid regions, where seasonal snowmelt serves as the
primary source of spring runoff, profoundly affecting various
aspects of human activities, particularly in the domains of
water resource management and agriculture [2, 6].

Climate variability exerts a profound impact on the
dynamics of snow cover, leading to significant consequences
for snowmelt runoff processes and glacier mass balance. The
well-documented global temperature increases of 0.85°C
between 1880 and 2012, observed across both terrestrial
and oceanic environments, highlights the seriousness of these
climatic shifts [7]. As aresult, the unexpected changes in snow
cover extent in the Northern Hemisphere, driven by climate
change or global warming, contribute directly to substantial
hazards. These alterations have extensive implications for
the sustainability of populations in snow-dependent regions,
particularly those reliant on snowmelt for their water supply
[5-8]. The ongoing climate change continues to affect the
cryosphere in the Northern Hemisphere, leading to a series
of disasters, as corroborated by numerous academic studies.

In recent decades, various methodologies have been
developed to detect changes in snow cover using normalized
difference indices, such as the Normalized Difference Snow
Index (NDSI). These approaches include change detection
techniques, the application of pan-sharpening methods, and
the creation of snow depth maps based on field observations
or surface temperature data [10-12]. However, accurately
identifying changes in snow cover remains a complex task
due to several challenges, including the rugged topography
of mountainous regions, shadow effects, and the variability of
climatic conditions. The integration of Remote Sensing (RS)
and Geographic Information Systems (GIS) has substantially
enhanced our ability to observe and analyze dynamic changes
on the Earth’s surface. This technological advancement has
significantly facilitated the spatial and temporal assessment
of changes across large geographical areas. In the fields of
geoscience and natural resource management, RS and GIS
have proven to be highly effective tools for understanding
environmental and climatological phenomena [7-9].

A substantial portion of Central Asia lies within arid
zones, where surface water resources are predominantly
derived from the snowmelt of the Tien Shan, Pamir, and
Altai Mountain ranges. Limited precipitation, particularly in
terms of the intensity and frequency of snowfall, exacerbates
the region’s already scarce water resources. Consequently,
Central Asia faces ongoing water scarcity, a critical barrier to
socioeconomic development [9-11]. A significant share of the
region’s water supply, approximately 80%, is sourced from
transboundary rivers, notably the Amu Darya and Syr Darya.
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In this context, snow cover plays a crucial role in influencing
surface water availability. Thus, monitoring and modeling
snow cover dynamics are of paramount importance. These
efforts provide essential insights into snow characteristics
and enhance the region’s capacity to adapt to and mitigate
the impacts of climate change [7-9]. This research aims to
explore the dynamics of snow cover utilizing Geographic
Information Systems (GIS) techniques.

2. Materials and methods

2.1. Study area

In the course of this research study, two specific geog-
raphical locations were chosen as research sites: Bustanlik,
situated within the Tashkent region (Fig. 1). These sites
were carefully selected to serve as the primary locations
for conducting all research experiments and analyses, and
a Geographic Information System (GIS) technique was
employed as a fundamental tool in the research process.
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Figure 1. Bustanlik region, Tashkent

Bostanliq is a district located within the Tashkent Region
of Uzbekistan, with its administrative center in the city
of Gazalkent. The district spans an area of 4,930 square
kilometers (1,900 square miles) and had an estimated
population of approximately 171,200 as of 2021. The region
is characterized by a temperate continental climate, with
summers being hot and winters relatively cold. The average
annual temperature is around +15.0°C, with the coldest
month, January, averaging -9.0°C, and the warmest month,
July, averaging +21.0°C. The district has recorded extreme
temperatures ranging from a low of -26°C to a high of
+46°C. Annual precipitation typically ranges between 500
and 600 millimeters, with the majority occurring during
the spring and autumn seasons [9-11]. The growing season
in the district lasts for about 210-215 days. Geographically,
Bostanliq exhibits a varied landscape dominated by hills,
mountains, and high mountain ranges. The western and
southern portions of the district are characterized by
lowlands, while the northern areas are dominated by high
mountain ranges. The district encompasses parts of the
eastern Tien Shan, including the Karzhantau Ridge, the
Pskem Mountains, the Ugam Ridge, and the Chatkal Ridge.
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Elevation increases gradually from the west to the east and
from the south to the north, with the southern and western
regions averaging an elevation of approximately 1,000 meters
above sea level.

2.2, Materials

In the context of this study, an Aster Digital Elevation Model
(DEM) with a spatial resolution of 30 meters was procured
from Earth Explorer to generate topographic maps of the
research sites, namely Bustanlik and Shakhrisabz. The initial
version of the ASTER Global Digital Elevation Model (GDEM),
released in June 2009, was derived from stereo-pair images
captured by the ASTER instrument aboard the Terra satellite
[4, 8]. The spatial coverage of the ASTER GDEM spans from
83 degrees north latitude to 83 degrees south, encompassing
approximately 99 percent of the Earth’s landmass. The
enhanced GDEM version 3 (V3) incorporates additional
stereo-pair images, thereby enhancing coverage and reducing
the incidence of image artifacts. The refined production
algorithm yields improved spatial resolution and enhances
both horizontal and vertical accuracy. Importantly, ASTER
GDEM V3 retains the same GeoTIFF formatand maintains the
gridding and tile structure akin to its predecessors, featuring
30-meter grid postings and 1 x 1-degree tiles.

Furthermore, Sentinel-2A satellite images in the database
of Copernicus were used to assess snow cover dynamics
for the period of 2015-2023, where GIS techniques were
employed. SENTINEL-2, a component of the European
Commission’s Copernicus program, commenced its
operational service on June 23, 2015, with a primary focus on
furnishing an extensive repository of data and imagery [8-12].
The satellite is outfitted with an opto-electronic multispectral
sensor, enabling surveying at a sentinel-2 resolution ranging
from 10 to 60 meters across the visible, near-infrared
(VNIR), and short-wave infrared (SWIR) spectral domains.
This instrumental suite encompasses 13 spectral channels,
facilitating the discernment of variations in vegetation

conditions, encompassing temporal transformations, while
concurrently preserving the fidelity of atmospheric imagery.
In this research, band 3 (Green) and band 11(SWIR-Cirrus)
were used to assess snow cover dynamics for the selected
areas for the period of 2017-2023 (Table 1).

2.3. Methods

3.1. NDSI technique for estimating snow dynamics

Snow is a widespread climatological phenomenon that
significantly impacts hydrology and ecology. In certain
regions, snow primarily accumulates at higher elevations
and is considered a major natural hazard. Thus, accurately
identifying snow cover is crucial for hazard mitigation and
managing water catchment areas. It also plays a vital role
in hydrological modeling and weather forecasting [4,8].
Satellite tools are instrumental in detecting snow presence,
particularly through observations at wavelengths of 0.66
and 1.6 millimeters. Snow reflects light in a manner similar
to clouds, making it challenging to distinguish between the
two. However, at a wavelength of 1.6 millimeters, snow
absorbs sunlight, causing it to appear darker than clouds. This
distinct contrast enables an effective separation of clouds
from snow cover in satellite imagery, providing a valuable
tool for identifying snow cover [8-11].

The Normalized Difference Snow Index (NDSI) is a metric
used to quantify the difference in reflectance between the
visible (green) and shortwave infrared (SWIR) spectral bands
[8-10]. It measures the contrast between two bands, one in
the near-infrared or shortwave infrared range and another in
the visible part of the electromagnetic spectrum. This index
is particularly useful for mapping and monitoring snow cover
[10]. Based on different satellite images of various sensors,
different bands are used to generate a map of snow cover
dynamics of a certain area. It is already stated that in this
research, Sentinel-2A images, B3 (Green) and Band 11(SWIR-
Cirrus), were used, and then following equation was used to
calculate snow change in Bustanlik:

Table 1.
Sentinel-2A bands
Sentinel-2A .
Ne Band name Sensor Band Central wavelength Bandwidth Resolution
(meters)
number (nm) (nm)

1 Coastal aerosol MSI 1 443.9 20 60

2 Blue MSI 2 496.6 65 10

3 Green MSI 3 560.0 35 10

4 Red MSI 4 664.5 30 10

S Vegetation Red Edge MSI S 703.9 15 20

6 Vegetation Red Edge MSI 6 740.2 15 20

7 Vegetation Red Edge MSI 7 782.5 20 20

8 NIR MSI 8 835.1 115 10

9 Narrow NIR MSI 9 864.8 20 20

10 Water vapour MSI 10 945.0 20 60

11 SWIR-Cirrus MSI 11 1373.5 30 60

12 SWIR MSI 12 1613.7 90 20

13 SWIR MSI 13 2202.4 180 20

Source https://sentinel.esa.int
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Normalized Difference Snow Index (NDSI) = (Band3-
Band11)/(Band 3+ Band 11) (1)

The use of Sentinel-2 imagery, with its high spatial
resolution, allows for a detailed assessment of snow cover
patterns across the district. Such analyses are critical for
environmental monitoring, water resource management,
and understanding the potential impacts of climate change
on snow cover and hydrology in mountainous regions [10-
12]. The map provides a valuable tool for tracking changes
in snow cover over time, offering insights that are essential
for both scientific research and practical applications in
resource management.

3. Results and Discussion

The map represents the snow cover distribution in the
Bustanlik district as of December 2019, using data from Sen-
tinel-2 imagery ata 10-meter resolution. The map illustrates
the extent of different surface types, including bare soil, water
bodies, and snow cover, with their corresponding colors
indicated in the legend. Specifically, the brownish-orange
areas represent bare soil, the light blue areas indicate water
bodies, and the white areas signify snow cover. The map
shows that snow cover is predominantly concentrated in
the northern and eastern regions of the district, particularly
within the higher elevations of the mountain ranges. The
central and southern portions of the district exhibit minimal
snow cover, with these areas mostly characterized by bare soil
and some water bodies. The snow cover index, as indicated
by the Normalized Difference Snow Index (NDSI), is 64.5%
(Fig. 2). This value suggests a significant presence of snow
cover in the district, especially in the higher-altitude areas,
during this period.
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Figure 2. Snow cover change for 2019

[t was observed that the snow cover was widely dispersed
across the northern and eastern regions of the district, par-
ticularly in the mountainous areas, which are more suscep-
tible to snow accumulation due to their higher elevations. In
contrast, the southern and western regions, which are gene-
rally at lower altitudes, exhibit larger expanses of bare soil
with limited snow cover. The snow cover index, quantified by
the NDSJ, stands at 66.1%, indicating a slightly higher snow
cover compared to the previous year (2019). This index val-
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ue suggests a substantial snow presence across the district,
particularly in the high-altitude zones, which play a crucial
role in the district’s overall hydrological dynamics (Fig. 3).

®

December, 2020

aame

NDSE: 66.1% (Sentinel 2, 20 meter)

Legend

[ Bare soll
E Water bodies

Snow area

Figure 3. Snow cover change for 2020

This map shows a notable increase in snow cover com-
pared to previous years, with the NDSI recorded at 74%
(Fig. 4). The map clearly illustrates that snow cover is most
extensive in the northern and eastern regions, particularly
in the higher elevations of the mountain ranges. These areas
exhibit substantial snow accumulation, which is consistent
with the expected climatic conditions in these regions during
the winter months. In contrast, the southern and western
parts of the district, which are at lower elevations, have larger
areas of bare soil with minimal snow cover.
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Figure 4. Snow cover change during 2022

From an academic perspective, the NDSI value of 74%
indicates a significant increase in snow cover for December
2022 (Fig. 4), compared to the NDSI values recorded in
December 2019 (64.5%) and December 2020 (66.1%). This
suggests that the winter of 2022 experienced more extensive
snow accumulation, particularly in the mountainous areas,
which may have implications for water resources, snowmelt
dynamics, and downstream hydrology in the subsequent
months. The use of Sentinel-2 data provides high-resolution
imagery that allows for a detailed assessment of snow cover
distribution, which is crucial for climate and environmental
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studies, as well as for the planning and management of water
resources in the region.

Geographically, the map reveals that snow cover is most
prevalentin the northern and eastern parts of the district, par-
ticularly in the mountainous regions, which typically receive
more snow due to higher elevations. In contrast, the southern
and western regions, characterized by lower elevations, have
more extensive areas of bare soil with limited snow cover.

December, 2023
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Figure 5. Snow cover change in 2023

It was reported that the decrease in the NDSI from 74%
in December 2022 to 67% in December 2023 may reflect
interannual variability in snow accumulation, possibly influ-
enced by climatic factors such as temperature fluctuations or

changes in precipitation patterns (Fig. 5). This change could
have implications for hydrological processes in the region,
including snowmelt dynamics and the availability of water
resources in the spring and summer months.

Conclusion.

The analysis of snow cover distribution in the Bostanliq
district over the years 2019, 2020, 2022, and 2023, using
Sentinel-2 satellite imagery, provides important insights
into the interannual variability and spatial patterns of snow
accumulation in this mountainous region of Uzbekistan.
The Normalized Difference Snow Index (NDSI) values reveal
fluctuations in snow cover, with a notable increase observed
in 2022, followed by a slight decrease in 2023.

The spatial distribution of snow cover consistently shows
greater accumulation in the northern and eastern parts of the
district, where higher elevations promote snow retention.
In contrast, the lower-lying southern and western regions
exhibit more bare soil, indicating less snow coverage. This
spatial pattern highlights the strong influence of topography
on snow distribution within the district.

The decrease in NDSI from 74% in 2022 to 67% in
2023 suggests a reduction in snow cover, which may have
implications for the region’s hydrology, particularly in
terms of snowmelt contributions to river flow and water
availability in subsequent seasons. This finding underscores
the importance of continuous snow cover monitoring to
understand and predict the impacts of climatic variability
on water resources in mountainous regions.
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Abstract. The objective of this research was to examine international practices in the efficient utilization of water resources,
using the All-Israel water pipeline and the Zaravshan River Basin in Uzbekistan as case studies. The southern region of
Uzbekistan, which shares similar climatic conditions with Israel, was selected as the study area. [srael’s experience in water
efficiency is highly relevant for Uzbekistan, particularly in the context of implementing effective water management strategies,
enhancing the welfare of farmers, and increasing agricultural income. Israel has successfully reduced the quantity of water
required in agriculture while maintaining food production volumes through the adoption of advanced technologies and the
intelligent use of water resources. In contrast, agricultural production in Uzbekistan is expanding due to increased land use
and irrigation, which could potentially lead to significant water constraints in the next 10-20 years. A thorough examination
of Israel’s experience, coupled with its practical application in Uzbekistan, could greatly enhance the country’s water resource
management. This study employed two methods to assess and compare water resource utilization and managementin Israel
and Uzbekistan: a qualitative systematic literature review and a comparative-descriptive analysis. Preliminary findings
indicate that the efficient use of water resources enables Israeli farmers to achieve three times the financial income with the
same amount of water per unit of agricultural output compared to farmers in Uzbekistan. Furthermore, the results reveal
that Israel’s overall water management system is twice as cost-effective as that of the Zaravshan River Basin.

Keywords: Israel, Uzbekistan, water management, efficient water consumption, Integrated Water Resources Management.

Annotatsiya. Ushbu tadqiqotning magsadi suv resurslaridan samarali foydalanish bo‘yicha xalqaro amaliyotni, Isroildagi
Isroil suv quvuri va O‘zbekistondagi Zaravshon daryosi havzasidan amaliy misol sifatida foydalanishni o‘rganishdan iborat.
Tadqiqot hududi sifatida Isroil bilan bir xil iqlim sharoitiga ega bo‘lgan O‘zbekistonning janubiy mintaqasi tanlandi. Suvdan
samarali foydalanish bo‘yicha Isroil tajribasi O‘zbekiston uchun, ayniqsa, samarali suv resurslarini boshqarish strategiyalarini
amalga oshirish, fermerlar farovonligini oshirish va gishloq xo‘jaligi daromadlarini oshirish kontekstida juda dolzarbdir.
Isroil ilg‘or texnologiyalarni o‘zlashtirish va suv resurslaridan ogilona foydalanish orqali 0ziq-ovqat ishlab chigarish hajmini
saglab golgan holda gishloq xo’jaligida talab gilinadigan suv miqdorini muvaffaqiyatli qisqartirdi. Aksincha, O‘zbekistonda
qishloq xojaligi ishlab chiqarishi yerdan foydalanish va sug‘orishning ko‘payishi hisobiga kengaymoqda, bu esa yaqin 10-20
yilichida suvning sezilarli darajada cheklanishiga olib kelishi mumkin. Isroil tajribasini chuqur o‘rganish va uni O‘zbekistonda
amalda qo‘llash mamlakatning suv resurslarini boshqarishni sezilarli darajada yaxshilashi mumkin. Ushbu tadqiqotda
Isroil va O‘zbekistonda suv resurslaridan foydalanish va boshqarishni baholash va solishtirishning ikkita usuli qo‘llanildi:
sifatli tizimli adabiyotlarni ko‘rib chiqish va qiyosiy-tavsifiy tahlil. Dastlabki xulosalar shuni ko‘rsatadiki, suv resurslaridan
samarali foydalanish isroillik fermerlarga O‘zbekiston fermerlariga nisbatan bir xil miqdordagi qishloq xo‘jaligi mahsuloti
uchun suvdan uch barobar ko‘p moliyaviy daromad olish imkonini beradi. Bundan tashqari, natijalar Isroilning umumiy suv
boshqaruvi tizimi Zaravshon daryosi havzasidagiga qaraganda ikki baravar tejamkor ekanligini ko‘rsatdi.

Kalit so’zlar: Isroil, O‘zbekiston, suvni boshqarish, samarali suv iste’'moli, Suv resurslarini kompleks boshqarish.

AHHOTanums. llesiblo JaHHOTO UCC/IelOBaHUs ObLIO H3yYeHHe MeX/YHAPOJHOH MPAaKTUKH 3G PEKTUBHOTO UCIOJIb30-
BaHUs BOAHBIX PECYPCOB C UCMO0JIb30BaHHEM Bcen3paunsibcKoro BOZONPOBO/iA U 6acceHa peky 3apaBliaH B Y36eKUCcTaHe
B KayecTBe NpuMepoB. H>kHBIH pernoH Y36eKHUCTaHa, KOTOPbIA UMEET CX0XKHe KIUMaTH4YecKue ycaoBus ¢ U3pausem,
ObLJ BBIGPAH B KauecTBe 06J1acTh uccaefioBanus. OnbIT U3pausis B 061acTH 3G GEKTHBHOCTH MCI0JIb30BaHUS BOJHBIX
pecypcoB BecbMa aKTyasleH JiJisl Y36eKucTaHa, 0cC06eHHO B KOHTEKCTe BHeIpeH sl 3G GeKTUBHBIX CTPATErui yrpaBieHus
BO/IHBIMU PeCypCaMH, OBbILIEHHUS 61ar0COCTOSHUS pepMepOB U YBeJIUYeHHUs CeIbCKOX03sICTBEHHBIX J10X0/10B. Fi3panib
YCIEIHO COKPATUJI KOJMYECTBO BO/bl, TPEGYEMOH B CEIbCKOM X035MCTBE, COXPaHUB MPHU 3TOM 06beMbI IPOU3BO/CTBA
HPO/IOBOJILCTBHS 3a CYET BHE[PEHUS TePe/IOBbIX TEXHOJOTMH ¥ Pa3yMHOT0 UCII0JIb30BaHUsI BOJHBIX pecypcoB. HampoTus,
CeJIbCKOX035IHCTBEHHOE IPOU3BO/ICTBO B Y36€eKKCTaHe paCIIUPSIETCs 3a CYET YBEIUYEH sl 3eMJIETI0/Ib30BaHHUS ¥ OPOIIIEHUS,
YTO MOTEHIMAJIbHO MOXKET IIPUBECTH K 3HAYUTEJbHBIM OTpaHUYeHUsIM 110 BoJie B 6imkaiinive 10-20 sieT. TuaTesbHOE 13-
y4yeHue onbITa M3pansisi B COYeTaHUU C ero NPaKTHYeCKHUM IPUMeHeHUeM B Y36eKUCTaHe MOXKET 3HAUUTEIbHO YIYYIIUTh
ynpaBJjieHHe BOJHBIMU peCypcaMy CTPaHbL. B 3TOM Hcc/ieJ0BaHUH HCIOJIb30BAIMCh [IBA METO/A /1J1s1 OLEHKHU U CPAaBHEHHUs
UCII0JIb30BAHUS U yIIpaBJIeHUs BOAHBIMHU pecypcamMu B U3pausie u Y36eKucTaHe: KaueCTBEHHbIH CHCTeMaTHYeCKH 0630p
JIUTEPATYpPbl U CPAaBHUTEJIbHO-ONKMCATeNbHbIN aHaIu3. [IpeiBapuTeIbHbIE PE3YJIbTAThI MOKA3bIBAIOT, 4TO 3G HEKTHBHOE
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UCII0JIb30BaHUe BOJHBIX PECYpPCOB MO3BOJISIET U3PAaUIbCKUM depMepaM MoJy4yaTh B TpU pasa 6oJibiie GUHAHCOBOTO
Jl0XoJja MPY TOM >Ke KOJIM4eCTBe BOJbl Ha eJUHULY CeJbCKOX035HCTBEHHON NMPOAYKLMY 110 CpaBHEHUIO C pepMepaMHu B
Y36ekuctaHe. KpoMe Toro, pe3y/ibTaThl I0Ka3bIBalOT, YTO 0611as CUCTEMA yIpaBJeHUs BOAHBIMU pecypcaMu U3pauss B
JiBa pa3a 6oJiee peHTabesbHA, YeM CUCTeMa bacceliHa peky 3apaBLiaH.

KnroueBble cj10Ba: Y36ekucTras, 3pausb, ynpasjieHue BOAHBIMU pecypcaMy, 3G deKTUBHOE NOTpebieHe BOADI, HH-

TerpupoBaHHOE yIpaBieHUe BOAHBIMU pecypcaMH.

1. Introduction

Water efficiency in Uzbekistan presents a significant
challenge due to a combination of factors, including the
country’s arid climate, extensive reliance on irrigation
for agriculture, and aging infrastructure inherited from
the Soviet era. The agricultural sector, which consumes
approximately 90% of Uzbekistan’s water resources, is
particularly dependent on irrigation. However, the irrigation
systems in place are often outdated and inefficient, leading to
substantial water losses [1,2]. This inefficiency is exacerbated
by the continued cultivation of water-intensive crops
such as cotton, a legacy of Soviet agricultural policies. The
infrastructure supporting water distribution and irrigation
in Uzbekistan is in urgent need of modernization. Much of
thisinfrastructure, including canals, pipelines, and reservoirs,
has not been adequately maintained or upgraded since its
construction during the Soviet period. As a result, water
loss through leakage and other inefficiencies is a common
problem, significantly reducing the overall efficiency of water
use in the river basins of the country [1-3].

Among these, the Zaravshan River is recognized as one of
the primary water sources in Uzbekistan, playing a critical
role in the development of the country’s agricultural sector
[2-4]. Therefore, the foundation of water management policy
in the Zaravshan River Basin should encompass integrated
water resources management, along with comprehensive
and interconnected programs aimed at the rational use of
water resources, particularly during emergency situations
such as floods and droughts [5-7]. The river’s flow is subject
to alterations due to various factors, including changes in
precipitation patterns, rising air temperatures, reduction
in ice cover, depletion of snow reserves, and increased
evaporation and infiltration within the river basins.
Additionally, the aquatic ecosystems of Uzbekistan are
significantly impacted by shifts in climate indicators.

In addressing these challenges, this research seeks to learn
from the experience of Israel, a country that has successfully
confronted similar water efficiency issues. Israel’s approach
to water management offers valuable insights, particularly
for nations like Uzbekistan that face challenges related to
arid climates, water scarcity, and the need for efficient water
management in agriculture. Israel is widely regarded as a
global leader in water conservation and management, having
developed innovative solutions to cope with its own water
scarcity [7-9]. For instance, Israel is renowned for pioneering
advanced irrigation technologies, particularly drip irrigation,
which allows for precise delivery of water directly to plant
roots, significantly reducing water waste. This technology
has transformed Israel’s agricultural practices by optimizing
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water usage and enhancing crop yields in water-scarce
environments. In Uzbekistan, where agriculture is a major
water consumer, the adoption of similar technologies could
drastically improve water efficiency [8,9]. Moreover, Israel
has invested heavily in smart water management systems
that utilize data analytics and real-time monitoring to
optimize water use across various sectors. This includes
monitoring water distribution networks for leaks, managing
water allocation based on demand, and optimizing irrigation
schedules. Implementing similar smart technologies in
Uzbekistan could help address inefficiencies in water
distribution and reduce losses, particularly in agricultural
areas with outdated infrastructure [7,8].

The comparison between Uzbekistan and Israel is
particularly pertinent given the shared susceptibility to
droughts in both regions. In Israel, historical challenges
such as poor resource management, pollution, and recurrent
droughts in the Negev region have necessitated significant
reforms and the implementation of a more efficient water
management system [9,11]. An educational system that
fosters enhanced collaboration between researchers and
farmers has also been instrumental in improving water
use efficiency, thereby increasing the economic benefits
and welfare of farmers. Preliminary findings from this
study indicate several issues within the Zaravshan Basin
Department of Irrigation Systems, including significant
disparities in water discharges at major hydroelectric
facilities, attributable to fluctuations in river flows; inaccurate
and untimely data received from gauging stations; and
increased wastewater from industrial activities due to
uncontrolled water resource management in industrial areas
[8,10]. In Uzbekistan, 80-90% of water consumption is used
inirrigation activities, with substantial water losses resulting
from an inefficient irrigation system and the mismanagement
of water resources [12-14].

A successful water management policy in Uzbekistan can
mitigate looming environmental challenges while optimizing
current management practices to enhance economic benefits
and improve the well-being of water users, including farmers
and water experts. Farmers worldwide are under increasing
pressure to optimize water use efficiency in agricultural
activities, contending with challenges such as drought,
evaporation, salinization, groundwater depletion, and limited
access to water supplies [12-15]. Precision irrigation offers a
viable solution to these challenges by delivering higher and
better yields with less water. However, the benefits of new
irrigation technologies often remain confined to the scientific
community and do not reach end users, such as farmers
and the general public [14,15]. Consequently, this research



seeks to analyze and compare water resource utilization and
management in the Zaravshan River Basin of Uzbekistan
with the water management system, productivity in water
use, and reforms implemented for efficient water use in the
Negev Desert of Israel. The study’s objective is to examine
the current state of water use in these regions, highlighting
the potential for Uzbekistan to adopt successful practices
from Israel to improve its own water management strategies.

2. Materials and Methods

2.1. Study area

The Zaravshan River stands as one of the most crucial
water bodies in Uzbekistan, serving as a vital source of
water for over six million people across both Tajikistan and
Uzbekistan, supporting domestic, economic, and agricultural
activities (Fig. 1). The river originates from the Zaravshan
Glacier, located between the Turkestan and Zaravshan
mountain ranges in the northern region of Tajikistan (Fig 1).
Within Uzbekistan, the Zaravshan River Basin covers an area
of approximately 40,600 square kilometers [10]. The river’s
flow is predominantly sustained by glacial meltwater, with
peak discharges typically occurring towards the end of spring
and the beginning of summer, while the lowest discharges
are observed during the winter months. The Zaravshan River
extends 781 kilometers in length and drains a basin area of
143,000 square kilometers. The average long-term water flow
discharge of the river is approximately 190 cubic meters per
second, with the total average annual discharge amounting
to 5.103 cubic kilometers [1,5]. As a river primarily fed
by glacier and snowmelt, the Zaravshan River plays a
representative role among rivers with similar hydrological
characteristics. Transitioning from the general overview
of the river, it is important to contextualize its role within
the broader framework of water resource management
in Uzbekistan. Given the river’s significance, particularly
in a region characterized by arid conditions and water
scarcity, the effective management of the Zaravshan River’s
resources is paramount [7]. This research seeks to explore
the challenges and opportunities associated with managing
the Zaravshan River Basin’s water resources, drawing on
comparative insights from Israel’s water management
strategies in similarly arid environments [5]. Through this
analysis, the study aims to identify potential approaches that
could enhance water efficiency and sustainability within the
Zaravshan River Basin, thereby contributing to the overall
resilience of water management systems in Uzbekistan.

The Negev Desert in Israel is characterized by its arid
and semi-arid climate, with harsh environmental conditions
that significantly influence water use and management in
the region. Covering approximately 60% of Israel’s land
area, the Negev Desert receives minimal rainfall, averaging
between 20 to 200 millimeters annually, depending on
the specific location within the desert [9]. The climate is
marked by high temperatures, particularly in the summer,
where temperatures can soar above 40°C, leading to high
rates of evaporation and further compounding the scarcity
of water resources. The Negev Desert is a global example of
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the successful implementation of drip irrigation technology.
Developed in Israel, this technology allows for precise and
efficient water delivery directly to the root zones of plants,
minimizing water waste and maximizing agricultural yields
[11]. Drip irrigation has been instrumental in transforming
the Negev into a productive agricultural region, despite the
harsh climatic conditions.

2.1.1. Climate condition

The Zaravshan Basin within Uzbekistan experiences a
sharply continental, hot, and arid climate. Due to its central
location on the continent and the surrounding mountain
ranges, warm and humid air masses from the Atlantic Ocean
lose most of their moisture before reaching Uzbekistan. In
winter (January), average temperatures range from -8 °C to
+3 °C, with mountainous areas occasionally experiencing
temperatures aslowas-16 °C.In summer (July), temperatures
in the northern regions of the country average between +26
and +32 °C, while in the southern regions, such as Termez
and Sherabad, temperatures can reach approximately +41
to +42 °C [2].

In contrast, Israel’s climate is subtropical Mediterranean,
characterized by hot, dry summers and relatively mild
winters. The majority of precipitation occurs during the
summer months, particularly from May to mid-October.
Annual rainfall varies significantly, ranging from 20 mm
in the Negev Desert to 1,000 mm in the Upper Galilee.
Additionally, the long, hot, and dry summers contribute to
a serious shortage of fresh drinking water. According to a
1992 handbook, 60 percent of the precipitation evaporates,
35 percent percolates and is stored in underground cavities
within impermeable rocks, and only 5 percent contributes
to winter surface runoff [6]. While the climate along the All-
Israeli water pipeline is subtropical with low precipitation,
the Zaravshan Basin is characterized by a homogeneous and
sharply continental climate.
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Figure 1. Map of the natural zones of
the Zarafshan River Basin, Uzbekistan

2.2, Methods

In this research, two methodologies were employed
namely, a qualitative systematic literature review and a
comparative-descriptive approach to analyze and compare
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water resource utilization and management practices in Israel
and Uzbekistan. The literature review was utilized to examine
existing reforms and management strategies adopted by
both countries in the pursuit of efficient water use, with the
objective of identifying essential materials relevant to the
research. Additionally, the comparative-descriptive method
was applied to address the issue of spatial diversity between
the Zaravshan River Basin and the All-Israel water pipeline.
This method facilitates the typological analysis of the study
area by distinguishing primary and secondary, widespread
and unique, as well as old and new phenomena. When
comparing geographical objects, it is advisable to adhere to
two principles: first, to compare objects that share common
characteristics, and second, to compare based on the most
significant attributes of the objects under study. This method
is particularly valuable when it is not feasible to test and
measure the large number of samples required for most
quantitative experiments. While the results obtained from
the descriptive method cannot definitively confirm or refute a
hypothesis, this approach can nonetheless be a valuable tool
in various fields of scientific research, provided its limitations
are well understood.

3. Results

The distribution of water usage depicted in the pie
chart is indicative of Uzbekistan’s economic structure and
the prioritization of water resources. The overwhelming
allocation of water to agriculture (85%) underscores the
sector’s critical importance to the country’s economy and
food security (Fig. 3). However, it also reflects the challenges
associated with water-intensive agricultural practices, which
may strain the country’s limited water resources, particularly
in the context of increasing water scarcity driven by climate
change and regional competition for water. The modest
share of water allocated to public needs (12%) suggests a
relatively efficient use of water for domestic purposes, but
it also raises questions about the adequacy of water access

for all segments of the population, particularly in rural areas
(Fig. 3). The minimal water usage by the industrial sector
(3%) highlights the limited industrialization in Uzbekistan
(Fig. 3), but also suggests potential for growth in this sector,
provided that water-efficient technologies and practices
are adopted. Overall, this distribution underscores the need
for integrated water resource management in Uzbekistan,
where strategies must balance the demands of agriculture,
public needs, and industry to ensure sustainable water use.
The reliance on agriculture for the majority of water usage
also suggests the importance of enhancing water efficiency
in this sector, particularly through the adoption of modern
irrigation technologies and practices that can reduce water
consumption while maintaining agricultural productivity.
The distribution of water consumption across sectors in
[srael, as depicted in this pie chart, illustrates the country’s
strategic approach to water resource management. The
majority allocation to agriculture (56%) highlights the
sector’s significance, but it also emphasizes the necessity of
continued innovation in agricultural water use, particularly
given Israel’s limited natural water resources and the
challenges posed by its arid environment (Fig. 4). Israel’s
global leadership in technologies such as drip irrigation
and wastewater recycling for agricultural use is particularly
relevant in this context. The substantial share of water
consumed by public needs (38%) reflects the importance
of ensuring a stable and sufficient water supply for the
country’s population (Fig. 4). Given the high per capita
water consumption rates in Israel, this allocation indicates
the success of water management policies that balance
domestic water needs with overall resource availability. The
relatively low percentage of water used by the industrial
sector (6%) suggests an economy thatis not heavily reliant on
water-intensive industrial processes (Fig. 4). Instead, Israel
has focused on developing industries that are compatible
with its water-scarce environment, such as high-tech

Figure 2. Flowchart of research methods
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manufacturing and services. In summary, this distribution
of water consumption highlights Israel’s comprehensive
and adaptive water management strategy, which ensures the
sustainable use of limited water resources while supporting
the needs of its population and economy. The prioritization of
water-efficient technologies and practices in both agriculture
and domestic water use serves as a model for other arid and
semi-arid regions facing similar challenges.

® Agriculture

s Public needs
® Industry

Figure 3. Water usage by sectors in Uzbekistan

® Agriculture
= Public needs

® Industry

Figure 4. Water consumption by sectors in Israel

Throughout the years, cotton consistently shows
significant sales figures, with noticeable peaksin 1991, 2010,
and 2015. In 1991, cotton sales were around 5,000 tons,
followed by a slight decline in 2000 (Fig. 5). However, sales
rebounded significantly in 2010, reaching around 6,500 tons,
and remained strong in 2015 and 2016, with approximately
5,500 tons sold each year. Wheat sales exhibit a notable
increase over the years. Starting from relatively lower figures
in 1991 and 2000, wheat sales surged dramatically in 2010,
reaching nearly 7,000 tons. This trend continued in 2015 and
2016, where wheat maintained a dominant position with
sales slightly above 6,000 tons in each of these years (Fig. 5).

The sales of fruits remain comparatively lower than
cotton and wheat but show a steady increase. In 1991 and
2000, fruit sales were relatively modest, with minor growth
observed by 2010.In 2015 and 2016, fruit sales experienced
a more significant increase, though they still lagged behind
the leading crops. This category shows the smallest sales
figures throughout the observed years. Intensive garden sales
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were minimal in 1991, with slight increases in subsequent
years. The most notable increase occurred in 2015 and 2016,
though the overall sales volume remained relatively low
compared to other agricultural products. Vegetable sales
demonstrate substantial growth over time, particularly from
2000 onwards(Fig. 5). In 1991, sales were modest but saw
significant growth by 2010, where sales reached around
5,000 tons. This upward trend continued, with vegetable
sales maintaining strong figures in 2015 and 2016, where
they were comparable to the sales of cotton.
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Figure 5. Sales of agricultural products in Uzbekistan

The chart indicates fluctuations in agricultural productiv-
ity over the specified period. In 2014, productivity was re-
corded at 32 million US dollars. This figure increased in 2015
to 37 million US dollars, marking the highest productivity
within the observed timeframe (Fig. 6).In 2016, productivity
slightly decreased to 35.5 million US dollars, yet it remained
relatively high compared to other years. A significant decline
occurred in 2017, with productivity dropping to 19 million
US dollars, the lowest in the period under review. Following
this dip, productivity rebounded in 2018 to 23.7 million US
dollars but then experienced a slight decrease in 2019, closing
the period at 22.5 million US dollars (Fig. 6).

The graph reflects notable variability in the productivity of
agricultural products in Uzbekistan between 2014 and 2019.
The observed peak in 2015 suggests a period of heightened
agricultural output, possibly attributable to favorable climatic
conditions, policy changes, or improvements in agricultural
practices. However, the subsequent decline, particularly the
sharp reduction in 2017, may indicate the impact of adverse
factors such as climatic challenges, inefficiencies in agricul-
tural management, or economic constraints affecting the
agricultural sector (Fig. 6). The recovery in 2018, followed
by a slight decline in 2019 (Fig. 6), could imply partial mit-
igation of these adverse factors or the implementation of
new strategies aimed at stabilizing agricultural productivity.
Despite this recovery, the overall trend suggests that agricul-
tural productivity in Uzbekistan faced significant challenges
during this period, warranting further investigation into the
underlying causes and the effectiveness of measures taken
to address them. This analysis highlights the critical need
for continuous monitoring and adaptation of agricultural
policies to enhance productivity and ensure the resilience
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of Uzbekistan’s agricultural sector in the face of fluctuating
economic and environmental conditions.
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Figure 6. Agricultural products in Uzbekistan
2014-2019 (million US dollars)

The pie chart presented in Fig. 7 illustrates the comparison
of water withdrawals between Israel and Uzbekistan. Taking
into account that the total capacity of All-Israel water supply
is 400 million m®of water per year, and agriculture consumes
58% [11], it turns out that 232 million m? of water per year is
consumed for the needs of agriculture from all-israel water
supply, which is 0.2 km3 per year. Water from the Zarafshan
River is used in the following section: Samarkand region 67%,
Navoi region 16%, Jizakh 8.6% and Kashkadarya 8.4% [1].
The total water consumption from the Zarafshan river basin
for irrigation is 3 062.66 million m? which is 3 km?® per year.

Study areas

The Alkisrael Water Supply I

0 05 | 15 2 25 3 35

Water withdrawal, m?

Figure 7. Water withdrawals in All-Israel water
supply and Zarafshan river basin

Despite the similarities in water resource challenges
faced by Uzbekistan and Israel, Uzbekistan has been
less successful in its agricultural sector, water resource
management, and the overall welfare of its population,
particularly farmers. In contrast, Israel has implemented
a more successful agricultural policy. A comparison of key
agricultural indicators for the two countries is presented in
Table 1. As shown, Uzbekistan lags behind Israel in terms of
cotton production efficiency, with Israel achieving 5.5 tons
per hectare. Although Uzbekistan utilizes 1,298 thousand
hectares of land, it produces a greater quantity of cotton, but
ata significantly higher water consumption rate. Specifically,
Israel consumes only 0.5 cubic meters of water per kilogram

a6

of cotton, whereas Uzbekistan requires 2.39 cubic meters per
kilogram (Table 1).

Furthermore, Israel surpasses Uzbekistan in terms of
average yield relative to land use, water consumption, and
export volumes to other countries. This disparity can be
attributed to several factors:

Israel’s efficient irrigation systems, which minimize
excessive water consumption while ensuring crops receive
adequate irrigation;

A more economical approach to water resource utilization,
where only the precise amount of water required for crop
growth is used, preventing water shortages for other farmers;

An improved relationship between farms and a customer-
oriented, efficient water distribution system, which ensures
equitable water supply among users, thereby reducing stress
on the agricultural sector during prolonged droughts.

Table 1.
Comparison of key indicators for cotton production
Name of indicators Israel Uzbekistan
Irrigated area 250 mln ha ¥ 4mlnha A
Productivity 5,5 tons/ha A 2 tons/ha ¥
Exports 107 million $¥ | 222 million $ A
Internal consumption 05m'Y 239 m A
per 1 kg

Note: V¥ - indicator “less” and A - indicator “more” [9]

For key agricultural products, such as cotton and wheat,
Israel uses significantly less water to produce 1 kilogram
of food compared to Uzbekistan. Specifically, Uzbekistan
consumes 4.8 times more water for cotton cultivation and
1.2 times more for wheat production. The graph highlights
a stark contrast in water use efficiency between Uzbekistan
and Israel, particularly in the production of cotton and wheat.
Uzbekistan requires considerably more water for both crops,
especially for cotton, where water consumption is more
than double that of Israel. This suggests that agricultural
practices in Uzbekistan are less water-efficient, possibly
due to outdated irrigation methods, less effective water
management systems, or climatic factors that necessitate
higher water usage.

In contrast, Israel’s lower water consumption for both
crops reflect the country’s advanced water management
techniques, such as the widespread use of drip irrigation, the
recycling of wastewater for agricultural purposes, and other
innovative practices designed to maximize water efficiency
in a water-scarce environment. The significant difference
in water consumption per kilogram of crop produced
underscores the need for Uzbekistan to adopt more water-
efficient technologies and practices, particularly in cotton
production, where water usage is exceptionally high. This
comparison also emphasizes the potential benefits of learning
from Israel’s experience in managing water resources, which
could help Uzbekistan improve its water use efficiency and
ensure the sustainability of its agricultural sector.
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Figure 8. Water consumption per 1 kg of cotton and wheat in Uzbekistan and Israel

4. Discussion

A significant portion of agricultural production in these
countries is concentrated in regions abundant in water
resources and fertile land. However, agriculture in Uzbekistan
is characterized by substantial water losses. In addition, the
industrial and public utility sectors in Uzbekistan contribute
to water pollution, rendering water resources unsustainable.
The share of water consumption in the agricultural sector
of the Zaravshan Basin is notably lower compared to that in
[srael. At the same time, the volume of water extracted by
Uzbekistan’s heavy industry is substantial, particularly in
the Navoi region, an industrial hub. However, much of this
water is discharged back into the basin after use, often in the
form of environmentally hazardous waste. In Uzbekistan,
the interests of large-scale industries often take precedence
over those of ordinary citizens and small-scale farmers. In
contrast, Israel has developed a highly efficient farming
system, offering personalized services to every resident,
including those in remote areas, and maintaining a protected
wetland system. One of the drawbacks in Uzbekistan is that
farmers receive water for free and are only charged for its
transportation. Additionally, agricultural productivity in the
Zaravshan Basin is heavily dependent on the annual water
availability, which is influenced by precipitation and solar
radiation levels. In Israel, water is regarded as a valuable asset
and a source of income. Every citizen has the right to access
a certain amount of water resources, but water remains the
property of society, and private ownership of water resources
is not permitted. Every water usage is carefully measured
and considered valuable. Moreover, water pricing in Israel
is a successful tool for reducing consumption. This approach
is progressive for end users, with prices remaining constant
within a specific range, but increasing per cubic meter once
consumption exceeds that range.

5. Conclusions

The water resources of the countries under analysis are
highly conducive to agricultural activities, considering their

physical and geographical location, climate, land fertility, and
the availability of human resources as commodity producers.
Over the past 30 years, [srael has developed an efficient basin-
type water management system characterized by collective
ownership of water resources. In this system, every resident
has a stake in and cares for their local water sources, ensuring
that common water resources are not misused, for example,
by preventing a neighbor from washing a car in a shared
river source. This communal oversight plays a crucial role
in managing natural resources effectively. In contrast, river
basin management programs in Uzbekistan, as well as in the
broader Central Asian region, remain weak and functionally
limited. For each hectare of land, Israel generates four times
more income than Uzbekistan. Additionally, Israel produces
significantly higher crop yields per liter of water, highlighting
the inefficient use of both water and land resources in
Uzbekistan.

Israel has successfully reduced the amount of water used
in agriculture while maintaining food production levels
through the introduction of new technologies and the smart
utilization of water resources. In Uzbekistan, however,
production volumes are being increased primarily through
the expansion of land and irrigation, which could lead to an
acute water shortage crisis within the next 10-20 years. A
more in-depth examination of Israel’s experience and its
practical application in Uzbekistan could contribute to more
efficient water resource management in the latter.

The key contributions of this study include: a) conducting
a comparative analysis of the Israeli water management
system, and b) developing a set of recommendations for
Uzbekistan to enhance the efficient use of water resources
based on Israel’s experience. Furthermore, Israel’s experience
has demonstrated that collaboration between farmers
and agricultural researchers fosters the development of
agriculture with a scientific approach, which in turn positively
impacts both the national economy and the rational use of
resources.
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Annotatsiya. Sanoatning ifloslanishi shahar va shahar atrofi o’simliklariga sezilarli salbiy ta’sir ko'rsatadi. Sanoat
korxonalari yaqinida o’sadigan manzarali daraxtlar turli xil ifloslantiruvchi moddalarning stressiga duchor bo’ladi, bu
ularning fiziologik holatining buzilishiga olib keladi.

Ushbu ishda biz sanoat ob’ektlarining ta’sir zonasida o’sadigan manzarali daraxtlarning barglarida fotosintetik pigmentlar
- xlorofill va karotinoidlar miqdorini baholadik. Atmosfera havosi har xil darajada ifloslangan hududlarda asosiy turdagi
manzarali daraxtlar (chinor, jo'ka, qayin va boshqgalar) barglaridan namunalar olindi.

Xlorofill a, b va karotinoidlarning tarkibi pigmentlarni organik erituvchilar bilan ekstraktsiyadan keyin spektrofotometrik
usul bilan aniglandi. Olingan natijalar sanoat ta’siriga duchor bo’lmagan nazorat joylari bilan tagqoslaganda tahlil gilindi.

Aniglanishicha, havoningifloslanish darajasi oshgani sayin manzarali daraxtlar barglarida xlorofill va karotinoidlar miqdori
kamayishi kuzatiladi. Pigment tarkibidagi o'zgarish darajasi o’simlik turiga va ifloslanish darajasiga bog'lig. Aniglangan
nagshlar sanoat ta’sirida o’simliklarning fiziologik holatini baholash uchun fotosintetik pigmentlarning tarkibini biomarkerlar
sifatida ishlatishga imkon beradi.

Kalit so’zlar: manzarali daraxtlar, sanoat ifloslanishi, fotosintetik pigmentlar, xlorofil, karotinoidlar, biomarkerlar,
atrof-muhit monitoringi.

AHHOTanms. [IpoMblIIIEHHOE 3arpsi3HEHKEe OKa3bIBAET CyLleCTBEHHOE HEraTHBHOE BO3/IeiCTBYE HA PACTUTENbHOCTD
TOPOJICKUX U PUTOPOJIHBIX TEPPUTOPUH. leKOpaTHBHbBIE JlepeBbsl, pacTyliye BOJU3H NPOMbBILIJIEHHbIX MPeJIpUSATHH,
TH0/IBEpPTalOTCs CTPECCY OT Pa3JIMUHBIX 3arPS3HUTEEH, YTO IPUBOJUT K HAPYILIEHUSM UX GHU3H0TOTHUECKOTO COCTOSTHHUSI.

B naHHO# pa6oTe Mbl OLlEHUIH CoJiepKaHHe GOTOCHHTETUYECKUX MMUTMEHTOB — XJ10podusIa U KAPOTUHOUOB - B
JIUCThSIX [IEKOPATHUBHBIX JIepPEBbEB, MPOU3PACTAIINX B 30HE BJIUSHUS MPOMBIILIEHHbIX 06bEKTOB. [Ip0o6bI JIUCTHEB
OCHOBHbIX BU/IOB JIEKOPATHBHBIX JlepeBbeB (KJIeHa, JIUIbI, Gepe3bl U p.) 6bLIKM COGpaHbl Ha TEPPUTOPHUSIX C Pa3JTHYHOM
CTeleHb0 3aTPsI3HEHUS BO3/IyXa.

CozepxaHue xJopodusia a, b 1 KapOTHHOUAOB ONPEAESAIN CIEKTPOPOTOMETPUIECKUM METOAOM MOCJIE IKCTPAKI[UH
MUIMEHTOB OPraHUYECKUMHU PACTBOPUTEJISIMU. [10/1ydeHHBIE Pe3y/IbTaThl aHAU3UPOBAIKCh B CPABHEHHUH C KOHTPOJIbHBIMH
y4acTKaMH, He MO/IBEPraBIIMMHUCs] TEXHOTEHHOMY BO3/I€HCTBHIO.

YcTaHOBJIEHO, YTO MO0 Mepe MOBbILIEHHs YPOBHS 3arpsi3HeHUs BO3/yXa MPOUCXOAUT CHUKEHHE COJlepXKaHHs
XJ1I0podUJIIa U KAPOTHHOHU/IOB B JIMCThSIX IEKOPATUBHbIX IepeBbeB. CTeNeHb U3MeHEHHsI TUIMEHTHOTO COCTaBa 3aBUCUT
OT BH/IA PACTEHHUsI U YPOBHS 3arps3HeHUs1. BbisiBJieHHbIe 3aKOHOMEPHOCTH MO3BOJISIIOT UCI0JIb30BaTh COJlepKaHHe
$OTOCMHTETUYECKUX MUTMEHTOB B KayecTBe GHOMapKepoB [i/is OlleHKH GU3HOIOTHYECKOTO COCTOSIHUS PAaCTeHUH TpH
TEXHOTEHHOM BO3/IeHCTBUM.

KioueBsie ciioBa: JlekopaTHuBHbIe ZiepeBbs, [IpoMbinieHHoe 3arpsisHeHre, POTOCHHTETHUYECKHE TUTMEHTHI,
Xnopodus, KapotuHoubl, BuoMapkepsbl, IKOJIOTHYECKHH MOHUTOPHUHT.

Abstract. Industrial pollution has a significant negative impact on the vegetation of urban and suburban areas. Ornamental
trees growing near industrial enterprises are exposed to stress from various pollutants, which leads to disturbances in their
physiological state.

In this work, we assessed the content of photosynthetic pigments - chlorophyll and carotenoids - in the leaves of ornamental
trees growing in the zone of influence of industrial facilities. Samples of leaves of the main types of ornamental trees (maple,
linden, birch, etc.) were collected in areas with varying degrees of air pollution.

The content of chlorophyll a, b and carotenoids was determined by the spectrophotometric method after extraction
of pigments with organic solvents. The results obtained were analyzed in comparison with control sites not exposed to
industrial influence.
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It has been established that as the level of air pollution increases, there is a decrease in the content of chlorophyll and
carotenoids in the leaves of ornamental trees. The degree of change in pigment composition depends on the type of plant and
the level of pollution. The identified patterns make it possible to use the content of photosynthetic pigments as biomarkers
to assess the physiological state of plants under industrial influence.

Keywords: Ornamental trees, Industrial pollution, Photosynthetic pigments, Chlorophyll, Carotenoids,Biomarkers,

Environmental monitoring.

Kirish.

Sanoatning rivojlanishi va u bilan birga atrof-muhitning
ifloslanishi shahar va shahar atrofi o’simliklariga salbiy ta’sir
ko’rsatadigan asosiy omillardan biridir. Sanoat korxonalari
yaginida o‘sadigan manzarali daraxtlar turli ifloslantiruvchi
moddalar, ya'ni og‘ir metallar, oltingugurt dioksidi, azot
oksidi va boshqalar ta’sirida stressga duchor bo‘ladi,
bu esa o‘simliklarning fiziologik holatining buzilishiga,
yashovchanligi va dekorativ sifatlarining pasayishiga olib
keladi [1-2].

O’simliklarning fiziologik holatining muhim ko’rsat-
kichlaridan biri fotosintetik pigmentlar - xlorofill va
karotinoidlarning tarkibidir. Ushbu pigmentlar fotosintez
jarayonlarida va fotosintetik apparatni oksidlovchi stressdan
himoya qilishda asosiy rol o’ynaydi. Xlorofill va karotinoidlar
tarkibidagi o’zgarishlar atrof-muhitning salbiy omillari, shu
jumladan sanoat ifloslanishi ta’sirining sezgir biomarkeri
bo’lib xizmat qilishi mumkin [3-4].

Ushbu ishda biz sanoat korxonalarining ta’sir zonasida
o’sadigan manzarali daraxtlarning barglaridagi fotosintetik
pigmentlarning tarkibini baholadik. Olingan natijalar
o’'simliklarning fiziologik holatini tavsiflash va noqulay muhit
sharoitlariga moslashish darajasini aniglash imkonini beradi.

Ushbu tadqiqot atrof-muhit monitoringi va o’simliklarning
ifloslanishga chidamliligini hisobga olgan holda sanoat
hududlarini obodonlashtirish bo’yicha chora-tadbirlar ishlab
chigishda muhim ahamiyatga ega [5] .

Metodlar va usullar.

Tadqiqot ob’ektlari sanoat ifloslanishiga duchor bo’lgan
hududlarda va bunday ta’sirlarga duchor bo'lmagan nazorat
zonalarida o’sadigan asosiy manzarali daraxtlarning barglari
edi. Barg namunalari quyidagi daraxt turlaridan olingan:

Shumtol

Eldar sasna Yapon soforasi Virgin Archasi
archasi (Styphnolobium (Fraxinus (Juniperas
japonikum) Americana) virginiana)
L8
Tuya Go'zal Katalpa ()q qayin
(Thuja) (catalpa peciose) (Betula alba)

1-rasm. Qabul qilingan namunalar uchun
daraxtlarning manzarali laboratoriyasi.

Namuna tanlash. Barg namunalari yozda (iyul-avgust)
sanoat korxonalari yaqinidagi hududlarda (ifloslanish zonasi)
va ifloslanish manbalaridan uzoqda joylashgan parklar
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hududlarida (nazorat zonalari) o’sadigan daraxtlardan
olingan. Har bir daraxt turi uchun har bir saytdagi turli
daraxtlardan 10 barg namunalari yig'ilgan. Barcha namunalar
yopiq qoplarga solingan, etiketlangan va laboratoriyaga
yetkazilgan [6].

Pigment tarkibini aniglash. Barglardagi xlorofil a, xlorofil
b va karotinoidlarning miqdori spektrofotometrik usul
bilan aniqlandi. Og’irligi 0,1 g bo’lgan barg to’qimalarining
namunalari maydalangan va 96% etil spirti bilan ekstrakte
qilingan. Ekstraktlarning optik zichligi 665, 649 va 470 nm
to’lgin uzunliklarida spektrofotometr yordamida o’lchandi.
Pigment konsentratsiyasi Lichtenthaler (1987) [7] da
berilgan formulalar yordamida hisoblab chiqilgan.

Statistik ishlov berish. Olingan ma'lumotlar nazorat va
eksperimental hududlar o’rtasidagi farqlarning ahamiyatini
baholash uchun Student’s t-test yordamida statistik tahlilga
o'tkazildi. Farqglar p <0,05 [8] da statistik ahamiyatga ega
deb hisoblandi.

Har bir daraxtdan olingan namunalar maxsus termos bilan
konteynerlarda laboratoriyaga jo'natiladi. Barglardan olin-
gan namunadan birma-bir uch marta laboratoriya tahlillari
olinadi va jadvalga kiritilgan o’rtacha miqdorni hisoblash
natijalari olinadi (1-jadval).

Vaziyat uchun yuqorida ko’rsatilgan jadvalning har bir
namunasi keltirilgan (1-jadval). Bu jadvalda uch marta
olingan tahlil o’rtacha hisoblash ozod qilinadi. O’rtacha
olingan farqdan qismning yonidagi jadval yoziladi. Jadvalning
oxirgi qatori laboratoriya uskunasining xatolik ko'rsatkichi
yoziladi.

2023-yil may oyida Sho‘rtan neft-gaz qazib olish
boshqarmasining daraxtlar atrofidagi manzaralari labora-
toriya natijalarini oldi.

Laboratoriya tahlillari (3-rasm) Sho‘rtan neft-gaz qazib
olish boshqarmasi atrofidagi manzarali 7 turdagi daraxt-
ning 5 turidagi umumiy xlorofill turi me’yordan kamligini
ko‘rsatmoqda.

Yapon sophora va Chiroyli katalpa manzarali daraxtning
xlorofill ko'rsatkichlari yaxshi va bu hududga mos keladigan
o’simlik . Eldor sasna archa, Shumtol , Bokira archa, Tuya,
Oq qayin daraxtlari xlorofilini standartga yetkazish chorala-
rini ko’rish zarurligini ko’'rish uchun laboratoriya tahlillari
ko’rsatilmoqda. Omillar juda ko’p bo’lgan yagona misol, bu
yilning anomal sovuq yoki iqlim o’zgarishi va boshqa omillar,
shuningdek, uning ta’siridan chiqishni o’rganish kerak.

Sanoat ifloslanishining tarqalishi. Sanoat korxonalari
shaharlar va shahar atrofidagi hududlarda atrof-muhitni
ifloslantiruvchi asosiy manba hisoblanadi. Og’ir metallar,
oltingugurt va azot oksidlari, zarrachalar kabi zararli
moddalar chiqgindilari atmosfera orqali tarqalib, tuproq va
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1-jadval
Laboratoriyadan ekologiya va genetika o’simliklar fiziologiyasi tahliliy natijalar oldi
Eldar sasna archasi

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xloa 1,38 1,47 1,50 1,45 0,06 0,04
Xlob 0,33 0,34 0,37 0,35 0,02 0,01
Umu xlo 1,71 1,82 1,88 1,80 0,09 0,05
Karotinoid 0,49 0,52 0,52 0,51 0,02 0,01

Yapon soforasi yoki stifnolobiy yaponskiy (Styphnolobium japonikum)

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xlo a 2,32 2,33 2,53 2,39 0,12 0,07
Xlob 1,13 1,07 1,02 1,07 0,05 0,03
Umu xlo 3,44 3,40 3,54 3,46 0,07 0,04
Karotinoid 0,49 0,51 0,60 0,54 0,06 0,03

Shumtol (Fraxinus Americana)

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xlo a 1,00 0,97 0,95 0,98 0,02 0,01
Xlob 0,58 0,60 0,59 0,59 0,01 0,00
Umu xlo 1,58 1,57 1,54 1,56 0,02 0,01
Karotinoid 0,18 0,17 0,16 0,17 0,01 0,00

Virgin Archasi (Juniperus virginiana)

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xloa 0,77 0,77 0,73 0,76 0,02 0,01
Xlob 0,36 0,38 0,41 0,38 0,03 0,01
Umu xlo 1,13 1,15 1,13 1,14 0,01 0,01
Karotinoid 0,16 0,16 0,14 0,15 0,01 0,01

Tuya (Thuja)

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xloa 0,57 0,67 0,60 0,61 0,05 0,03
Xlob 0,41 0,43 0,42 0,42 0,01 0,00
Umu xlo 0,98 1,10 1,01 1,03 0,06 0,04
Karotinoid 0,08 0,12 0,09 0,10 0,02 0,01

Go‘zal Katalpa (Catalpa speciosa)

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xloa 2,30 2,30 2,33 2,31 0,02 0,01
Xlob 1,18 1,10 1,23 1,17 0,06 0,04
Umu xlo 3,47 3,40 3,56 3,48 0,08 0,05
Karotinoid 0,49 0,52 0,48 0,50 0,02 0,01

Oq qayin (Betula alba)

lab1 lab2 lab3 o‘rtacha o‘rtacha farqi xatolik
Xloa 1,40 1,15 1,55 1,37 0,20 0,11
Xlob 0,46 0,46 0,52 0,48 0,03 0,02
Umu xlo 1,86 1,62 2,06 1,85 0,22 0,13
Karotinoid 0,40 0,31 0,43 0,38 0,06 0,04
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Xlorofil a Xlorofil b
3,00 1,40 117
2 50 1,20 1,07
200 1,00
1,50 0,40 =
1,00 0 > 076 ﬂ 51 gzﬁ-g 035 < 33 ﬂ - :
0,50 0:20 I I
0,00 0,00
1 5 7

2-rasm. Yetti xil manzarali daraxtlar (xlorofill a va b)

tajriba natijalari.

General xlorofill
400
3485
3,50
3,00

2,50

3,48
2,00 1,80 185
156
1,50
4
1,1 -
1,00
0,50
0,00
1 2 3 s 5 B 7

3-rasm. Umumiy xlorofill norma ko'rsatkichlari.

o’simliklar yuzasiga joylashadi. Kontaminatsiyaning tabiati
va darajasi ko’plab omillarga, jumladan ishlab chiqarish
turiga, tozalash texnologiyalariga, meteorologik sharoitlar
va relefga bog’liq [9].

Qoidaga ko’ra, ifloslantiruvchi moddalarning eng
yuqori kontsentratsiyasi sanoat ob’ektlarining bevosita
yaqginida kuzatiladi. Ifloslanish manbalaridan uzoglashgan
sari, atmosferadagi moddalarni suyultirish, cho’ktirish va
o’'zgartirish jarayonlari tufayli ifloslanish darajasi asta-
sekin kamayadi. Biroq, sanoat zonalaridan ancha uzoqda
bo’lsa ham, ifloslanishning ortish foni, aynigsa, shamolning
ma’lum yo’nalishlari ustunlik qilgan sharoitda saqlanib
qolishi mumkin.

Atrof-muhitdagi ifloslantiruvchi moddalarning tarqalishi
tabiati ularning o’simliklar jamoalariga ta’sirining fazoviy
heterojenligini belgilaydi. Sanoat korxonalari yaqinida
o’sadigan daraxtlar ko'proq kuchli stressga duchor bo’ladi,
bu ularning fiziologik holati va hayotiyligining buzilishiga
olib kelishi mumkin [10].

38°41'09,2»N 65°57'42,2»E 38,685875, 65,961707
koordinatasida joylashgan sanoat korxonasi misolidan foy-
dalandik (Sho‘rtan neft va gaz qazib chigarish boshqarmasi).

O‘zbekiston Respublikasi Prezidenti huzuridagi Statistika
agentligi ma’lumotlariga ko‘ra, Qashqadaryo viloyatida
atmosferaga chiqarilayotgan ifloslantiruvchi moddalar
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Karotinoid

0,60
0,50

0,50
040 C
0,30
0,20 u 15

0,10
0,10 i
0,00

2 5 6 7

4-rasm. Daraxtlarning manzarasi karotenoid
laboratoriya natijalari.

miqdori 2011-yilda 142,5 ming tonna, 2016-yilda 167,9 ming
tonna, 2023-yilda 116 ming tonnani tashkil etgan (2-jadval).

2007-YIL

2012-YIL 0 25 5 TS
— —

5-rasm. Yashillik indeksi 2007, 2012, 2017, 2022

Neft va gaz sanoatining atrof-mubhitga ta’sirini kamaytirish
mumkin. Kon qazish joylarida ishlab chiqarish va boshqa
ishlab chiqarish jarayonlarida hosil bo’ladigan qo’shimcha
gazlarni ushlash va iste’'molchilarga yetkazib berish cho-
ralarini ko’rish [11].

Qashqadaryo viloyatidagi sanoat korxonalari, jumladan,
neft va gaz sanoati korxonalarining atrof-muhitga ta’sirini
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2-jadval.
Yillar
Hudud 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Qashqadaryo | 1425 | 163,0 | 167,0 | 171,8 | 176,3 | 167,9 | 1657 | 152,2 | 140,4 | 128,1 | 1323 | 116
3-jadval
Atmosferaga chiqgadigan ifloslantiruvchi moddalar tonnada o’lchanadi

Hududlar yillar 2013 2014 2015 2016 2017 2018 2019 2020 2021
Respublika bo‘yicha 728.7 788.1 817.6 855.3 1162.1 975.1 1008.1 853.5 883.7
Qashqadaryo 141.2 142.5 163.0 167.0 171.8 176.3 167.9 165.7 152.2

Sho‘rtan gaz-kimyo majmuasi misolida ko‘rib chiqishga
harakat qgilamiz. Sho‘rtan gaz-kimyo majmuasi O‘zbekiston
neft va gaz sohasidagi yetakchi korxonalardan biridir.
Tanlangan asosiy joy G'uzor tumanining cho’l zonasida,
dengiz sathidan 410-470 m balandlikda joylashgan.

Qashqadaryo viloyatidagi havoni ifloslantiruvchi asosiy
neft va gaz konlari va ularning meliorativ holatiga quyidagi
sanoat korxonalarini keltirish mumkin; (1-jadval) 1. Muborak
gazni qayta ishlash zavodi (55 ming); 2. Muborak gaz konlari
unitar tarmoq korxonasi (5 ming); 3. Sho‘rva neft-gaz unitar
tarmoq korxonasi (70 ming tonna); 4. Sho‘rtan gaz-kimyo
majmuasi (15 ming tonna); 5. Muborak issiqlik elektr
stansiyasi (10 ming t). Ushbu ob’ektlardan atmosferaga turli
xil zaharli moddalar chiqariladi, ular havza atmosferasiga
chiqadigan ifloslantiruvchi moddalarning 65% ni tashkil
qiladi [12].

Xulosa.

Tadqiqot natijalari shuni ko’rsatdiki, manzarali
daraxtlarning sanoat ifloslanishi sharoitida o’sishi ularning
fiziologik holatiga salbiy ta’sir ko'rsatadi. Aniqlanishicha,

sanoat korxonalari yaqinida o’sadigan daraxtlarning barglari
nazorat joylariga nisbatan fotosintetik pigmentlar - xlorofill
va karotinoidlarning sezilarli darajada pastligi bilan ajralib
turadi.

Fotosintetik pigmentlar tarkibining kamayishi
o'simliklarning fotosintetik faolligini inhibe gilishdan dalolat
beradi, bu ularning o’sishi va rivojlanishining sekinlashishiga
olib kelishi mumkin. Bu o’zgarishlar turli ifloslantiruvchi
moddalar, masalan, og’ir metallar, oltingugurt va azot
oksidlari, daraxt barglarida to’plangan zarrachalarning
murakkab ta’siriga bog’liq bo’lishi mumkin.

Kontaminatsiyalangan va nazorat qilinadigan hududlar
o’rtasidagi pigmentlar tarkibidagi aniglangan farqlar
yog'ochli o’simliklarning shahar muhitining noqulay
omillariga yuqori sezuvchanligini ko’rsatadi. Olingan
natijalar salbiy o‘zgarishlarni oz vaqtida aniqlash, ularni
muhofaza qilish va yaxshilash chora-tadbirlarini ishlab
chigish maqgsadida sanoat hududlarida o‘sayotgan manzarali
daraxtlarning fiziologik holatini muntazam monitoring qilish
zarurligini tasdiglaydi.
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ClIOCOb CHUKEHUA CEBECTOUMOCTH
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B IPOU3BOACTBE AHTUBUOTHUKOB
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AHHOTanus. [lo cBoeMy cocTaBy NUTaTesbHble CpPe/ibl B IPOU3BOJCTBE aHTUOUOTUKOB JIe/IATCA Ha JiBe I'PYIIb
CUHTeTHYecKHe U HaTypaJibHble. B cOCTaB CHHTETUYECKUX TUTATe/NbHbIX CPeJ] BXOAAT XUMUUECKH YUCThbIe COeiMHEHN],
KOTOpPBIe UCIO/Ib3YIOTCA B TOYHO YKa3aHHbIX KOHIIEHTpaLusax. HaTypasibHble UTaTeIbHble Cpe/ibl UMEIOT Heolpe/ieleHHbII
XHMHUYECKHUH COCTaB, TOTOMY YTO OHU COCTOSAT U3 NPOJYKTOB PACTUTEbHOIO U YKMBOTHOT'O IPOUCXOXKEHUS, @ TAKXKe U3
OTXO0/I0B Pa3/IMYHbIX IPOU3BOACTB. MHOIMe MUKPOOPraHU3Mbl IPEKPACHO Pa3BUBAIOTCA Ha HATypaJbHBIX CpesiaX, TaKk
KaK B HUX UMEIOTCSl BCe KOMIIOHEHTHI /Il POCTa U Pa3BUTHsI aHTUOMOTUKOB U IpyTHX GpapMalleBTHUeCKUX [TpenapaToB.
[To cBoeMy pU3UUECKOMY COCTOSTHUIO CPe/ibl pas/iesIloTCs Ha ChIy4ue, XKU/JKHUe U TJIOTHBIE.

Llesibto Halllero M306peTeHus ABJSETCA pacllipeHre aCCOPTUMEHTa MU TaTe/bHbIX CpeJi B IPOU3BO/CTBE aHTUOMOTHKOB,
CHWXeHHe ce6eCTOMMOCTH MeJULIUHCKUX IPeNapaToB, a TAKXKe YaCTUYHbIN WM OJTHBIN 0TKa3 UCII0JIb30BaHUS He BCerJa
JocTynHoro coeBoro npogykra. [latent Ne RU 2741093.

Kiro4eBble c/10Ba: Npor3BOACTBO aHTUOMOTHKOB, XJI0NIKOBasi MyKa IIPOT XJIONKOBbIH, epMeHTallMOHHas TUTaTeIbHas
cpe/ia, BAKyyMHBIN KOTeJI, 3KCTPAKT, 6e1IKOBbIN NPOJYKT.

AnHoTanyA. Tapkubura Kypa, aHTHOMOTHKIIAP UILIA0 YMKAPHILLZA 03YKa MO lalapy UKKH IypyXra 6y/1IMHaiu: CHHTETHK
Ba TabUMH. CHHTETHK 03yKa BOCUTaJIApUHUHT TapKUOH aHUK OesIrMIaHTaH KOHIleHTpaLusap/Aa UlIaTU/Iaurad KUMEBUH
T03a GUpPUKMaJIapHU 3 n4yura o1au. Tabunii 03yKaBuil BocUTaap HOAaHUK KUMEBUN TapKUOTa 3ra, 4yHKH yJIap YCUMJIMK Ba
XalBOHOT MaxCy/I0T/IapU/iaH, LIYHUHTAEK, TYPJIM coxXaslap YMKUHAUIapyUjaH noopart. KynrruHa MUKpoopraHuamiap Tabuni
MYXUT/a pUBOXKJIaHA/M, YYHKH yJ1ap aHTUOMOTHKIIAP Ba 6011Ka ¢papMaleBTHKa BOCUTa/IApUHMHT YCULIY B PUBOXJ/IAHUILN
y4yH 6apya TapKUOUN KUcMIapra ara. JKucMoHui xoaTura Kyypa, CouuayByYaH, CyI0K Ba 3U4 BOCHTasapra 6yInHa .

BU3HUHT UXTUPOMU3HUHT MaKCaZil aHTUOMOTUKJIAP ULIa6 YMKAPULI/A 03yKAaBUN MYXUT TYpJIapUHU KEHraUTHPHULL,
JlIOpY-JlapMOHJIap HapXMHU NAacalTUPULL, IIYHUHI/EK, Xap 0MM XaM MaBXy/J, KUCMaH éKU TYJIUK paf aThigup. Patent Ne
RU 2741093.

KauT cy3/1ap: aHTUOMOTHKIIAP, TaxTa YHY, epMeHTalMs 03yKa MyXUTH, BAKYYMJIM KO30H, 3KCTPAKT, OKCHJI MaxCy/JI0TH
UIJ1a6 YUKAPHILL

Abstract. According to their composition, nutrient media in the production of antibiotics are divided into two groups:
synthetic and natural. The composition of synthetic nutrient media includes chemically pure compounds that are used in
precisely specified concentrations. Natural nutrient media have an uncertain chemical composition, because they consist
of products of plant and animal origin, as well as waste from various industries. Many microorganisms thrive on natural
media, as they have all the components for the growth and development of antibiotics and other pharmaceuticals. According
to their physical state, the media are divided into loose, liquid and dense.

The purpose of our invention is to expand the range of nutrient media in the production of antibiotics, as well as to
reduce the cost of medicines, as well as partial or complete refusal to use a soy product that is not always available. Patent
Ne RU 2741093.

Keywords: production of antibiotics, cotton flour, cotton meal, fermentation nutrient medium, vacuum boiler, extract,
protein product.

BBeaeHue.

Haiue n3o6peTeHe npeAnoJaraeT HCIoJIb30BaHHE XJIOM-
KOBOW MYKH Kak 3QpeKTHBHOE a30THOE MUTAaHHE MHUKPO-
opraHu3MoB. OGBIYHO MCTOYHHKAMHU a30THOTO MUTAHUS
OpraHUYeCcKOro MPOUCXOXK/JEHUs MUPOKO MPUMEHSIOTCS
coeBasi MyKa U KyKypy3HbIH 3KCTpakT. Ucmosb3oBaHue
XJIOTIKOBOM MyKH Gosiee 3pPEKTUBHO, YeM HCIIOIb30BaHUE
COeBOW MYKH, HO MHOTHE NPOU3BOAUTENN aHTUOUOTHKOB
OTKa3bIBAIOTCS OT XJIOMKOBOW MYKH B CUJIY JJOPOTOBHU3HBI
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M OTCYTCTBHSI IPOU3BO/ICTBA XJIONKOBOM MYKH B TPOMBbIIII-
JIEHHBbIX MaciiTabax. Croco6 nepepaboTKU IPOTA XJIOMKO-
BOTO MATEHT Ha u3o6peTeHue Poccuiickoit Genepanuu Ne
RU 2741093 C1.22.01.2021 aBTop HOnpamer O.T nepenan
06pasibl XJIOMKOBOM MYKH /151 UCTIBITAHUH CIIEI[HaIMCTaM
neHTpa «PyHIaMeHTalbHbIe OCHOBBI OMOTEXHOJIOTHMH Poc-
CUHICKOM aKaieMUH HayK». Crienuanictamu ®eiepasbHOTO
HCcc/ieloBaTeIbHOTO 1eHTpa « DyHjaMeHTabHble OCHOBBI
O61OoTeXHOJIOTMH PocCUIICKON aKaJleMHUu HayK» OBbLI MOJIy-



yeH nateHT RU 2679051C1 B 2018 rony 16 deBpans, rae
UCC/Ie/l0BaJI0Ch NOJy4eHHe MaKpOJIUAHOTO aHTUONOTHKA
panaMuIHa - JJeKapCTBEHHOT0 CPe/ICTBA IMPOKO UCTI0JIb-
3yeMOro B TPAHCIJIaHTaJIOTHHU U TepaltH OIyX0J/1eBbIX IPO-
1eccoB. Bxozie uccieioBaHusA B cocTaBe pepMeHTallHOHHOH
NUTaTeJbHON CpeJibl UCIO0Jb30BaICA CAeLYIOLIUNA COCTaB
MHTpeueHTOB (T//1) xa10nKoBasi Myka -21, JIusus- 15, NaCl-
5, ruuepuH - 10, riitoko3a 80, Boga AUCTULIMPOBaHHas 10 1
sntpa PH 6,8+01. XsionkoBas MyKa € BBICOKMM COZiepKaHUueM
6eska (45-50%) siBaISeTCA ,OPOTOCTOSLMM KOMIOHEHTOM
[/l eBpoIellieB U POCCHSIH, @ TaKXe NpobJieMa B TOM YTO
Yy HUX HEeT TEeXHOJIOTUH MOJIy4eHHUsl XJ0NKOBON MykH. [lo-
3TOMYy NpHU NPOU3BOACTBe «PamaMuIMHa UCI0Jb30BaHNE
XJIOTIKOBOW MYKH OblJI0 3KOHOMUYECKH He peHTa0ebHbIM,
TaKKe UCC/IeJ0BAHUSA XJIOTKOBOM MYKH ObLIM IPOU3BE/IeHbI
koMnaHuel «bruoxumu» ropos KyHa/b, ABCTpUs Ha 3aBojie
T10 TPOM3BO/ICTBY aHTUOHMOTHKOB, Ile [10 Pe3yJIbTaTOM ObLIO0
OTpe/ie/IeHO M0JIOKUTEe/IbHOE 3aK/II0UeHHUe UCTI0Ib30BaHHUs
XJIONKOBOM MYKH, KaK TUTATeJbHOM Cpe/ibl B IPOU3BO/CTBE
aHTHUOMOTHUKOB. cIl0/1b30BaHMe Halllel TEXHOJIOTUH N0y~
YeHUA XJIONKOBOW MYKH CyILlleCTBEHHO CHU3UT pacxo/pl Ha
MPOU3BO/CTBO aHTUOUOTHUKOB C CBA3U C JOCTYMHOCTBIO U
IPOCTOTON TEXHOJIOTUHU TMOJIy4eHHUsl JaHHOTO NMPOJYKTa.
Tax:xe XJIONIKOBYI0 MyKY MOKHO 0€3 cTpaxa MUCI0JIb30BaTh
Ha KopMmseHHe KPC, MosoHsKa, pBIOBI U PYTUX CEIbXO03.
’KMBOTHBIX TaK, KaKk IpX 06paboTKe MapoM HENTPaJIU3yeTCs
Bpe/IHbIY 3J1eMEHT XJIONIKOBOTI'0 LIPOTa — TOCCUIIOJ, KOTOPBIN
OTpULaTe/IbHO BJIUAET HAa OPTAaHMU3M XKHUBOTHBIX U NITULBI,
BbI3bIBAIOT OTPaBJ/IeHNe U THOeb, a TAKXKe Ipyrue Hexena-
TeJIbHbIe N0C/IeJCTBUS.

Cnoco6 nmepepa6boTKH WIPpOTa XJI0NKOBOro. M3obpe-
TeHHe OTHOCUTCA K 6UoTexHoJioruu. [lpeasioxeH crnocob
nepepaboTKH LIPOTA XJIOMKOBOTI'0 C IOly4YeHHeM MYKH XJI0TI-
KOBOW, BKJIIOYAIOIMH Ap06/ieHNe LIPoTa XJI0NKOBOTO C [0~
C/leAyIOLIMM pa3/ie/leHueM Ha MYKY XJ0IKOBYIO Pa3MepoM
J0 0,5 MM 1 BaTocoZiepalliiie 0TXO/bI LIPOTaA XJIONKOBOTO.
3aTeM XJIONKOBYI0 MKy HarpeBaloT oA AaBjaeHueM 0,3-0,5
Mlla B Teyenue 20-30 mun npu 120-130°C 1 BbICYLIMBAIOT
npu 120130°C u paBaenuu 0,05-0,08 mIla. U306peTenue
obecrevyrBaeT pacliipeHle acCOpTUMeHTa KOMIIOHEHTOB
bepMeHTallMOHHON NUTATeNbHON cpefbl A5 dapMmaleB-
TUYeCKON NPOMBIIIJIEHHOCTH. 1 11p., 1 U

M306peTeHne OTHOCUTCA K IPOU3BOACTBY MaTepHasoB
JJIs1 TIOJIy4eHUsl NUTaTe bHbIX CpeJ] BbIpallBaHUsS aHTHU-
O6UOTHKOB B papMaleBTUYeCKON POMBIIIIEHHOCTH.

W3BecTeH crioco6 no/iyyeHus NUILEeBOro 6eska U3 LpoTa
XJIOMMYaTHUKA (aBTOPCKOe cBUieTeNbcTBO N2427693; Ony-
6sinkoBaH.: 15.05.1974), 3ak/04aoUics B 9KCTPAKIIUU
IIPOTA PACTBOPOM COJIH, OT/ieJIeHUH IKCTPAKTa U Ocax/e-
HUU 6eJsIKa, OTINYaIoLIUICA TeM, YTO IKCTPAKLUIO BeJyT
pacTBOPOM XJIOPUCTOr0 aMMOHUSA Npu pH npeumy1iecTBeH-
HO paBHOM 5-6, a ocaXk/ZieHHe 6esika OCyLeCcTBJSIOT B /iBe
CTaZiuu: B HayaJsle B KUCJI0U cpefie npu pH 24, a 3aTem - B
mesouHoM cpefie npu pH 7,5-8,5.

M3BecTeH crnocob nosyyeHus1 6€JKOBOro NPOAYKTa U3
XJIOTIKOBOTO LIPOTa (aBTOPCKOEe CBUAETEeNbCTBO N21576552;

EKOLOGIYA XABARNOMASI = N23/2024
Ony6.1.: 07.07.1990), 3ak./1104al0IUICSA B TOM, YTO U3MEJIb-
YeHHbIH XJI0NKOBBIN IPOT aKcTparupyeTcs 0,2%-HbIM pac-
TBOPOM e/IKOI'0 HaTpHs, IKCTPaKL MO BeAyT NPX MAaCCOBOM
COOTHOLIEHUU 1IpoTa U pacTBopuTes 1:4-1:8 u 85-95°C B
TedeHue 10-30 MUH, 3KCTPAKT NOCJIe OTAe/IeHUS TBepL0ro
ocTaTka oxJaxjalT Ao 40-50°C, BbigeieHue 6eka BeyT,
Jl06aBJIs11 MOJIOYHOKHUC/IYIO 3aKBACKY B KoJMdecTBe 2-5%
K Macce 1IpoTa, a 15 3aTeM ckBauMBaloT B TeueHue 8-20 u
npu 20-40°C.

HepocTaTKkoM JaHHBIX U300peTeHUH ABJSETCA CI0XK-
HOCTBb ITpoliecca U3TOTOBJIEHHUS U JOPOTOBU3Ha.

TexHWYeCKUI pe3y/abTaT 3aKJ0YaeTCsl B pacllIMpeHUH
accoOpTUMeHTa C0C060B MOJyYeHHUs] NUTATeNbHbIX Cpej
IPY BbIPAIlMBAaHUH aHTUOWOTHUKOB, a TaKXe NPOUCXOLUT
ONITHMHU3aLKs TOJNYYeHUs XJIONKOBOHM MYKH, YTO IPUBOAUT
K CH)KEHHUIO CTOMMOCTHY KOHEYHOTO0 NPOJYKTa NOJy4YeHus
NUTaTebHbIX CPe/l BEICOKOOEKOBOr0 KadecTBa. [l oCcTu-
YKeHMS YKa3aHHOT'0 TEXHUYECKOT0 pe3y/bTaTa Npef0xKeH
crnoco6 nepepaboTKH IIPOTA XJIOMKOBOIO C NMOJyYeHHeM
MYKH XJIONIKOBOH, IPOAYKTA NUTaTeJbHON Cpe/ibl TPH Bbl-
pallMBaHUAX AHTUOMOTHKOB 3aKJII0YAIOLIMICA B ;PO6IEHUH
IIPOTA XJIONKOBOTO C NOC/eAYIOLIMM pa3fieleHueM Ha MyKY
XJIONIKOBYIO ¥ BaTOCO/iepKallie OTX0/ bl LIPOTa XJIOMKOBOT0
Jl0 pa3MepoB MyKH XJIONIKoBo# 0,5 MM, 1ocJjie 4ero X/J0MKo-
BYI0 MKy HarpeBaloT 10/, aBJieHreM B TedeHue 20-30 MuH
npu Temneparype 120-130°C.

Xy0nKoBas MyKa fBJsETCA OAHUM U3 KOMIOHEHTOB
depMeHTallMOHHON MUTATeNbHON Cpefbl [/ BbIpallu-
BaHHUs aHTUOMOTHKOB, JaHHBIN CIIOCO6 MOJyYeHUsI MYKU
XJIOTNIKOBOY TMO3BOJIUT UCNOJb30BaTh MYKY XJIONKOBYIO B
NPOU3BO/ICTBE aHTUOMOTUKOB 63 yBeJIUdeHHs CTOUMOCTH
KOHEYHOI'0 NPOJYKTa, a B HEKOTOPBIX C/1y4asx, axe C OlLy-
THUMOM 3KOHOMHUEN Cpe/CTB Ha npruobpeTeHne dpepMeHTa-
[IUOHHBIX TUTATEJNbHBIX CPEJ,

Cnoco6 ocymecTB/seTca cJleAyIUM 06pa3oM. Ha
NIepBOM 3Tale LPOT XJONKOBOX NO/BepPraiT ApobJieHHIo,
HanpuMep, B ApoOU/IKe BaJKOBOH € MOC/IeYIOIUM pas/e-
JIeHWeM Ha MYKY XJIONIKOBYIO U BaTOCOZepKalllhe OTXO/bI
IIPOTA XJIOTIKOBOTO /10 pa3MepoB MyKH XJIONKOBOH 0,5 MM.
Ha BTOpOM 3Tamne npocesiHHYO XJIONKOBY10 MKy HarpeBaloT
noJ pasieHueM B TedyeHue 20-30 MUH npu TeMIepaType
120-130°C, a1 yero noMeualOT ee B BAKYYMHBbIH KOTeJ,
Hanmpumep, «Jlarnca», KOTOPBIH CAYKUT AJ151 CTepUIN3aAL U1
1 00e3B0OKMBAHHUs 6EJIKOBOTO ChIPbS, NUTaTe/bHas cpefa
JI0JKHA OBITh MaKCUMaJ/IbHO CTEPUJIbHA /151 BbIpalliUBaHUA
AHTUOHUOTHUKOB.

[Tpouiecc 06paboTKK MyKH B BAKYYMHOM KOTJIe «Jlancan»:
110 TEXHOJIOTUH ChIpbe NO/BepraeTcsi TepMoo6paboTKe, B
BaKyyMHOM KoTJe noj AaBjeHueM 0,3-0,5Mma, xjionkoBas
MyKa (X/JIONKOBBIM LIPOT) HarpeBaeTcsd [0 TeMIepaTyphl
130°C, B TeueHue 20-30 muH. Takas TepMo0o6paboTKa Ho-
3BOJIET YHUUTOXXUTb 3HAUUTENbHYI0 4acTb OaKTepUH U
MHUKPOOPraHU3MOB, 3aTeM NPOUCXOAUT CYIIKa NPU TeMIle-
patype 120-130°C u gaBnenuu 0,05-0,08 mIla. B pesynbraTe
N0JIy4aeTCs CyXasd MyKa C BBICOKMM COZiep>kaHueM beJika Jjo
70-80%. KoTeu «Jlamnca» cOCTOUT U3 C/1eyIOLIUX OCHOBHBIX
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qacTel: paMa, IPUBOJ, KOPIYC, MeIlaJKa, ONOPHbIe Y3JIbI
BaJla MelllaJIKH, 3arpy304yHasl TOPJOBUHA, paClIMPUTEb
JIOBYILIKQ, Pa3rpy304Hasi TOPJOBHHA.

[Tocne mepepaboTKK MyKH XJIONTKOBOH, TOJIyYe€HHbBIH NTPO-
JYKT yNaKOBBIBAIOT B 25 KUJOIPAaMMOBBIE TPEXCJIOWHbIE
OyMaXKHble MeIIKU MI0THOCTbI0 200 r/M? ¥ OTIpPaBJSAIOT
notpebutesam. [loTpebuTe M JaHHON NPOAYKIUH - IPeJ-
NPHUATHA N0 NPOU3BO/CTBY GpapMaleBTUIeCKON U UILeBOH
NPOMBIIIJIEHHOCTH.

H3so6peTeHne nosicHAETCA rpaguyecK.

Ha ¢ur.1 nokasaHa cxeMa 060pyAOBaHUsA NpolLecca
nepepaboOTKH WIPOTA XJOMKOBOTO: BaJKOBas APOOUIIKA,
BUOPOCUTO, KOoTeJ «Jlanca», ymlakoBOUHOe 000pyZ0BaHHUeE.

IIpumep. LlIpoT X/N0NKOBBIN NOABEPIIN APOOJIEHHUIO B
JIpobuske BaakoBoi. [locse yero pa3gpo6/eHHbINA WPOT
Ha BUOpocUTe 6apabaHHOr0 THNA pa3feuu Ha MYKY
XJIOTIKOBYIO M BaTOCO/iepXKalljiie 0TX0/ibl 10 Pa3MepOB MyKH
xyionkoBo# 0,5 MM. M3Me/ib4eHHYI0 U NPOCESHHYIO XJIOT-
KOBYI0 MKy IIOMeCTHUJIM B BaKyyMHbIH KoTes «Jlanca», rae
XJIONIKOBY0 MYKY HarpeJiv of fasjeHueM B TedeHue 20-30
MUH npu TeMieparype 120-130°C. 3aTeM npoBesn CYyLIKY
npu teminepatype 120-130°C u gaBiaenuu 0,05-0,08 mlla.

dur 1. Cxema mpoiuecca nepepaGoTKH MIPOTa
XJIOTIKOBOTO: BaJIKOBasA APOGHUJIKA, BAOPOCHUTO,
KoTeJ1 «J/lanca», ymakoBoYHOe 060pyA0BaHue.

[locJie mepepaGoTKH MyKH XJIONKOBOM B KOTJIe «Jlamca,
NOJIyYeHHbIH MPOAYKT YIAKOBa/JU B 25-KHUJI0TPaMMOBbBIE
TpeXCJI0HHbIe OyMaXKHble MeUIKU IJI0THOCThI0 200r/M? 1
OTIIPaBJISETCH NOTPEOUTEISAM.
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BE3OTXOJAHAA TEXHOJIOI'MA KOPMOBOI'O
®OCPATA KAJBIUA HA OCHOBE SKCTPAKIITMOHHOM
®OCPOPHOHU KUCJOTHI U3 ®POCPOPUTOB
HEHTPAJIBHBIX KBI3bIJIKYMOB

Menukynosa I'aBxap JmdoeBHa,

JOKTOp uinocopuu o Texuumdeckum Haykam (PhD), nonenr,

TamKeHTCKUI XUMHKO-TEXHOJIOTUUECKUI HHCTHUTYT,

Mupsaxyaos Xoarypa Yopuesuy,

JIOKTOP TEXHUYECKHUX HayK, podeccop,

mupextop OLL «I1IT u ITKTIK» mpu TamkeHTCKOM XUMHKO-TEXHOJIOTHIECKOM HHCTHTYTE,
Toxunes Pycrambex PacynoBuy,

JIOKTOp TeXHU4ecKkux Hayk (DSc), 1onent,

PEKTOp MEXIyHApPOIHOTO MHCTUTYTA MUIIEBHIX TEXHOJIOTHH 1 HHKEHEPHH.

AHHOTanus. Lle/bi0 HACTOSAILETO UCCIeJ0BaHUS AB/SETCS pa3paboTKa 6€30TX0LHON TEXHOIOTHU [OJTy4eHHUs 3KOIOT -
4eCKHU YUCTOr0, KOpMOBOro pocdaTta KaabLus, TAKUX, KAK MOHO-, IU- U TPUKaabLUidochaTa Ha OCHOBE IKCTPAKLIUOHHON
docdopuoit kucaotsl (IPK) us docdoputon Llentpanbubix Kbisbikymon (LK), aMmuaka u usBectHsika. McciesioBaHo
noJsiyyeHue ¢pocdaToB Kablyst KOPMOBOU U 60Jiee BbICOKOUM KBaIUPUKALMY HAa OCHOBE NPeIBAPUTEIbHO OUUILIEHHOU OT
BpeHbIx IpuMeceid IPK u pacTBopa MoHOaMMoHUKocdaTa, aMMUaKa U U3BECTHSIKA METOZ,0M Pa3/I0KeH!s U KOHBEPCUH.
YcTaHOBJIEHBI ONITUMAJIbHbIE TEXHOJIOIMYEeCKHe TapaMeTphl Tpoliecca Noy4eHUst KopMoBoro ¢pocdarta KanbLus, pazpabo-
TaHbl IPUHLUIIHA/IbHbIE TEXHOJOIMYECKHE CXEMbI U COCTABJIEHbI MaTepHabHble GalaHChl TPOU3BO/ACTBA. [lo/1y4eHHbINA
KopMoBo# pocdat KanbLys COOTBETCTBYET BCeM MpelbsiBiaseMbiM Tpe6oBaHusAM 'OCT 23999-80, k kopMoBbIM dpochaTam
KaJIbLiMsl, IEPBOMY H BBICIIEMY COPTY.

KnoueBsie ciioBa: IOK, aMmMuak, U3BECTHSIK, PaCTBOP MOHOAMMOHUI(OocdaT, OKUCh Ka/bLiys, pa3ioKeHHe, KOHBEPCHUs,
KopMoBo# pocdaT KaabIusl.

AHHOTanMA. Y6y TaAKUKOT UIIMHUHT MaKcaau Mapkasuit Kusuikym (MK) ochoputunuHr akcTpakyuon ¢pocdop
kucyotacu (APK), aMMuak Ba 0XaKTOLI acOCH/IA 3KOJIOTHK T03a, 03yKaboT KaabLuil pocdaT, S’bHU MOHO-, [IU- Ba YYKaJIb-
nuiidochar OMMIIHUHT YUKUHANCU3 TEXHOJIOTUSACUHY HILJIA6 YMKULIJAH U60paT. 3axapsy apanaliMagapiad KUCMaH
To3asaHrad IPK, moHoaMMoHUHpocdaT IpuTMacy Ba 0OXAKTOLI acOCH/A Tpayasiall Ba KOHBepCUsiIall yCy/lapy GuIaH
03yKaboIl Ba YH/]aH I0KOPU KBaIMPUKALUAAArH Kalblui pochaTiapuHU oMU TaAKUK KUIUHTaH. O3yKabo Kaablui
docdat oui )xapaéHIapUHUHT MaKOYJ TEXHOJIOTMK OMUJIIAPY YPHATUIITaH, 1A YUKAPUILHUHT MOAAUHI 6aaHCH Ba
NPUHIMINAJI TEXHOJOTHUK cCXeMaJlapy Uliiab yukuirad. OJiHrad o3yka6on kaabuuit docdat JACT 23999-80 na 6upuHyU
Ba OJIMI HaBJIM 03yKabom Kajabluit docdaTiapra Kyiuiarad 6apya taaadaapra Moc KejaafH.

Kanur cy3nap: 39K, aMMmuak, oxakTol, MOHoOaMMoHUUochaT apuTMacy, Kaabliuil OKCU/IM, Tapyasalll, KOHBEPCHs,
03yKabor Kajabiui docdart.

Abstract. The aim of this study is to develop a waste-free technology for producing environmentally friendly feed-grade
calcium phosphate, such as mono-, di-, and tricalcium phosphate, based on extraction phosphoric acid (EPA) from the
phosphorites of Central Kyzylkum (CK), ammonia, and limestone. The processes of obtaining feed-grade and higher-grade
calcium phosphates based on EPA, pre-purified from harmful impurities, and a solution of monoammonium phosphate,
ammonia, and limestone by the method of decomposition and conversion have been studied. Optimal technological parameters
for the process of obtaining feed-grade calcium phosphate have been established, fundamental technological schemes have
been developed, and a material balance of production has been compiled. The obtained feed-grade calcium phosphate meets
all the requirements of GOST 23999-80 for first and highest grade feed-grade calcium phosphates.

Keywords: EPA, ammonia, limestone, monoammonium phosphate solution, calcium oxide, decomposition, conversion,
feed-grade calcium phosphate.

BBegeHue SIBJISIETCS. OCHOBHBIM HcTOYHUKOM docdopa. Pocdop -
OZHUM M3 OCHOBHBIX He3aMeHSEMbIX MUHEPAJbHBIX  3JIEMEHT 3CCEHLMAIbHBINA, KPUTUYECKUN U e pULUTHBIN.
KOpPMOBBIX IUTATEbHBIX KOMIIOHEHTOB siBJsieTcsl pochopu  Pocdhop HEOOGXOAUM )i XU3HU U NPUCYTCTBYET BO BCEX
€r0 COJIY, TaKue Kak GpocdaTbl aMMOHUS, K/IbLIMS M HATPUS.  JKUBBIX CyLecTBaX M HeoOX0AUM AJs pocTa KJIeToK [1,
Cosiu pocdopa nosyyaroT U3 dochaTHoi mopoasl, kKoTopass  2]. Posb docdopa B KUBOHM MpUpo/ie YHUKATbHA: MOXKHO
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HalTU 3aMeHy KaMeHHOMY YIJII0, HeTH UJIH XKeJle3y, HO He
CyILLeCTBYIOT HUKaKo 3aMeHbl pocdopy. 3ameHbl pocdhopy
HeT, ¥ HUKorza He 6yaeT. Okosio 90% MUpoBOro cnpoca Ha
docdaTHyto pyny ucnob3yeTcs ) IPOU3BOACTBA MPO-
JNYKTOB NMUTaHUA [3, 4].

B npucyTtcTBuM dpocdopa nuTaTENbHBIE KOMIIOHEHTHI B
KopMax 3QpPeKTUBHO YCBAUBAIOTCS B OpraHU3Me JKUBOTHBIX,
TaK Kak Gocop oka3bpiBaeT OAHOBPEMEHHO U KaTalUTHye-
CKHe U cTUMyaupytouue geictus. Pocdop Bo Bcex 6UO-
XMMHUYECKUX U GHUOJIOTMYECKUX Mpolleccax (BcacbiBaHUS,
TPaHCIIOPTUPOBKY, PETYIMPOBAHHUS, 0OMEHA OpraHU4eCcKUX
NUTATEJbHBIX KOMIIOHEHTOB, POCTa U JleJIeHHUS KJIETOK)
AKTHUBHO Yy4aCTBYeT U ero GYHKIUU He MOTYT BBIIIOJHUTD
Jpyrye KOMIOHEHThI. HeJlocTaTOK MUHEpaIbHBIX TUTATE N b-
HbIX KOMIIOHEHTOB, TaKUX, Kak ¢pocdop, KalbLUi U a30T B
KOpMax >KUBOTHBIX, ITUL, PbI6GbI CUJIBHO CHUXKAeT UX MPo-
JNYKTHUBHOCTD U BbI3bIBaeT 3aboJieBanus [1, 5, 6].

KopMmoBeie dpocdaTh! KanbLius cofepKaT LieHHble TUTa-
TeJIbHble KOMIIOHEHTBI - yCBOsIEMble U BOJOPACTBOPUMbIe
dopMbl Kanbnusa U pocdopa, BEINOJHAKINE BaXKHbIE
GYHKLMY IPU HHTEHCUBHOM Pa3BUTHUH XKMBOTHBIX, ITHUIIBI U
pbIGEL [103TOMY KOpMOBBIE GoCcHaAThI LIMPOKO TPUMEHSIOTCS
B KayeCTBe MUHepa/IbHbIX 06aBOK B )KHBOTHOBOACTBE, ITH-
11eBOJICTBE U pbI6GOBOACTBE U 6€3 HUX HEBO3MOXKHO OCTHYb
BbICOKOU NMpoAyKTUBHOCTU. B TOCTe kopMoBbIX docdaToB,
npeHa3HAYeHHbIX JJ15 UCII0J1b30BAHMUSA B )KUBOTHOBO/ACTBE,
NTULEBOJCTBE U phIGOBO/ICTBE IOCTAB/IEHO OrpaHUY€eHHE Ha
coZiep>kaHue BpeIHbIX TpUMecel, KOTOpoe He J0/KHO 6bITh
6os1ee 0,20% ¢Topa, 0,006% Mbimbska, 0,002% cBuHLA U
0,008% cymmMa TsKesbIX MeTaJLIoB [2, 6, 7].

KopmoBble pochaThl Kanblusa NPOU3BOAATCSA B BUJE
MoHoKanbuuindocpara (Ca(H,PO,),); nukanbyuiidpocoa-
ta (CaHPO,) n Tpukanbyuiidpocdara (Ca,(PO,),). U3 Hux
Ca(H,PO,), comepxut Kabuuii U pocdhop B BOAOPaCTBOPH-
Mo# ¢popwme, a, CaHPO, u Ca,(PO,), - B ycBosieMo# popMme, HO
He BOZ0pacTBOPUMO. [[03TOMY, B 3aBUCHMOCTH OT IOTPE6H-
TeJIbCKOT'0 CIIPOCa U yCI0BUH IPUMEHEHHs1, KOpMOBBIe poc-
daTbl KaJIbLMS TPOU3BOAAT C COJEPKaHUEM TUTATENbHBIX
KOMIOHEHTOB - pocopa U KanbLus B BOLOPACTBOPUMON
u yceosiemoii ¢popwme [8]. U3 nux Ca(H,PO,),, kak KopMoBast
MMHepaJbHas 06aBKa oueHb 3pPeKTUBHA TPU UHTEHCUB-
HoM passutuy, a CaHPO, u Ca,(PO,), - s¢ppeKTHBHBI B TeX
CcJly4yasx, Korja KopMa cofiepat MaJio KaJlblitsl, TO eCThb IPU
9KCTEHCUBHOM Pa3BUTHU. ITO Yallle BCero 6bIBaeT B BeCEH-
He-JIETHUH IEPUOJ, KOT/A JOMALIHUe )KUBOTHbIE ACyTCA HA
€CTeCTBEHHBIX MacTouLax [9].

Llesin ¥ 324X HAayKH, 3aHUMaloLelicsl TPOU3BOJCTBOM
U KOpMJIEHUEM >KHBOTHBIX MUHEpaJbHbIMH KOPMOBBIMHU
J06aBKaMH, 3aKJ/II04al0TCS B IieJleHaNpaBJeHHOM HUCIO0JIb-
30BaHUHU yCBOsieMbIX GOpPM NUTATENbHBIX MUHEPAJIbHBIX
KOMIIOHEHTOB, TAKUX, Kak a30T, pocdop, KanbLUii, HATPUK U
JPYTHUX, IPX KOPMJIEHUH XKUBOTHBIX C LieJIbI0 IO KPeIIeHUs
OpraHu3Ma M CO3JaHHUs KPelKUX U 30pPOBbIX }KUBOTHBIX,
MOBBIIEHUS TPOAYKTUBHOCTH U BBICOKOH peHTabeIbHOCTH
IIpY MUHUMAaJIbHBIX 3aTpaTax, pa3BeleHusl U BblpaljiBa-
HYs. B opraHu3Me )KUBOTHBIX, ITHLbI U pbIObI COeJUHEHNE
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docdopa, kanbLusA U a30Ta He CHHTE3UPYIOTCS], U TIO3TOMY
KMBOTHBIE, ITHLBI U PbIObI J0/KHBI 10JIy4aTh UX C KOpMa-
MU B BOZ0pPaCTBOPUMOM U/UIU ycBOsieMO# popMe B Buje
MMHepaJ/bHbIX BellleCTB KOPMOBBIX [106aBOK. 3 Bcex Macchl
MHUHepaJbHBIX BellleCTB B OpraH1u3Me XXUBOTHBIX, ITUIBI U
pBIOBI Ha AoJito dochopa U Kaablius NpuxofuTcsa 65-70%
BCEX MUHepaJbHbIX BellleCcTB opranusma [1, 2, 10].

YBeMueHVe YUCI€HHOCTH HaceJeHUsl MUPa, yJIydllleHue
UX KU3He/leAATeJbHOCTH ABJIAITCS OCHOBHBIMU QaKkTopa-
MM, TPUBOJAIIMMHU K I7106aJIbBHOMY POCTY MCIO/Ib30BaHUS
MHHepaJbHBIX, KOPMOBBIX pocdaToB. Cnpoc Ha MUHepaJib-
Hble 06aBKH, KOpMOBble pochaThl U3 rofia B rof, PacTeT.
[lo olleHKaM TexHMYeCKOro KOHCy/bTaHTa komnaHuu CRU
International Ltd, Kpuca Jloiicona, MupoBoe notpe6sienue
MMHepaJbHbIX KOPMOBBIX pochHaTOB HEOPraHUYECKOTO NPOo-
ucxoxjeHus B 2014 roay coctaBusio 60siee 9 MJIH. TOHH. U
oxkugiaercs, uyto crpoc B 2030 rogy BeipacTeT A0 12 MJIH.
T. [4, 11].

[ToaTOMY, y4eHble U3 pa3HbIX CTPaH NPOBOASAT CUCTEMA-
THYeCKHe UCC/le[Jl0BaHuUs N0 pa3paboTKe TeXHOJIOTUH N0y~
YeHUs MUHepPaJbHbIX KOPMOBBIX 00aBOK U3 Pa3JM4YHOTO
CbIpbS, YBEJIMUEHUI0 UX aCCOPTUMEHTA U CHIXKEHHUIO UX
cebecTOMMOCTHU. M3BeCTHBI cocO6bl NOJYyYeHUs KOPMO-
BbIX ¢ocdaToB KaabLus MyTeM NepepaboTKN N3BECTHAKA
C KOHLEHTPUPOBAHHOU TepMuieckoi pochopHOIl KuUCI0-
toll (TPK), runporepMuyeckoit npoxaakod ¢pochoputa u
TepMUYecKUM 0bechToprBaHUEM JiBOIHOTO cynepdocdaTa
[12], a TakKe C ucno/b30BaHUEM O4MLeHHOU docdopHOU
KHCJIOTBI, TOJIy4eHHOH nyTeM ouncTKU IPK opraHuyecku-
MU pacTBopuTessiMu [12, 13]. [lpousBoactBo TOK saBAsieTcs
TEXHOJIOTUYECKH CJIOXKHBIH, 04eHb 9HEPTrOeMKUH U 3K0JIO-
TMYecKky onacHbl. B cBA3M ¢ aTuM Beinyck TOK noctossHHO
cokpautaeTcs [14-16]. TexHOJIOTHS TOJIyYEHUS OUUILIEHHON
J®K c ncnosb3oBaHNEM OPTaHUYECKUX paCTBOpUTeNel
TaKXKe SIBJISeTCs TEXHOJI0TMYEeCKHU CJI0KHOM, J0POrOBU3HOM
1 9KOJIOTYeCKU HellpreMsieMoil. KpoMe Toro, B Peciy6irke
OTCYTCTBYIOT Npou3BoAcTBa TPK 1 opraHnyeckux pacTBo-
puteneid. ExxerogHas motpe6HocTb Pecniy6sinku Y36eKucTaH
B KOPMOBBIX pocaTax Ka/IbLiMs npeBbliaeT 60see 100 ThIC.
T U TaK»Xe NPOJ0JiKaeT MoBblaThes [1, 8].

Beinyckaemas B HacTosiLee BpeMs Gpocdopcosiepralias
NPOJYKLHs XMMUYECKUX NPOU3BOACTB Pecry6irku Y36e-
KHCTaH, IpeJjHa3HayeHHas JJI1 UCII0JIb30BaHUA B BUJIE Y/0-
OpeHUHi, He OTBeYaeT 3TUM TPeOOBAHUSM U KaTeTOpUYeCKU
3anpelleHa K MCI0Jb30BaHUIO B KaueCTBe MUHepPaJbHOH
NOZIKOPMKH H3-3a HaJU4Ms $TOpa B KOJMYECTBe, NIPEBbI-
watomuM 0,20% paisa ctpan CHI u 0,02% g5 EBponelickoit
Y IpYTHX Pa3BUTBIX CTPAH, U APYTUX BpeHbIX NpUMecel. B
Pecny6/11ke Y36eKUCTaH MUHepalbHble J00aBKU, KOPMO-
Bble GpocdaThl He NPOU3BOAATCSA U3-3a OTCYTCTBUSA HAYIHO-
000CHOBAHHBIX pa3pabOTaHHBIX TEXHOJOTUH MOJTyYeHHUs
docdaToB KanblLKsI U3 0TEUECTBEHHOTO ChIPbS C YI€TOM UX
cnenuuuHOCTH. [103TOMY AaHHBIEe HCcCIe[,0BAHUSA, TOCBS-
lieHHbIe pa3paboTKe 6€30TX0JHON TEXHOJIOTUH NTOJIyYeHuUs
9KOJIOTHYEeCKH YUCTOro KOpMoBoro ¢gocdarta Kajablus Ha
OCHOBe 0Te4YeCTBEeHHOTO cbIpbs: pocdhopuTos LK, aMmMuaka



Y U3BECTHSIKa, ABJISAIOTCS BeCbMa aKTyaIbHbIMU U ITepcrekK-
TUBHBIMHU.

006'beKThI 1 METO/ bl HCC/IeAOBAHUN

B kadecTBe 00'beKTa HCC/Ie0BaHUA ObLIN UCIO/b30Ba-
Hbl IPK (TSh 6.6-21:2018, npoussoacrBa A0 «Ammofos-
Maxam»), mosnyyeHHas u3 ¢ocpoputon LIK (mpousBozacTBa
AO «Kb13buikyMckuii pocdopuToBbiil koM6HHAT» o OZDSt
2825:2014) v kapboHaTa Ka/blus (M3BeCTHAK [PpKH3aKCKOTro
MeCTOPOXX/JeHHs1), OUMIIeHHbIe PaCTBOPLI JUrHApodocdarta
ammonus (NH,H,PO,), obpasyroiuxcs npu HedTpaansanyu
ucxogHoro IPK razoobpasHbIM aMMUaKOM U GUIbTPALUU
IIJIaMa, a TaKXKe OKUCH KaJblLus, 10Jy4YeHHON U3 U3BecT-
Hsaka. JDK, nosyyeHHas CEPHOKUCAOTHON 3KCTpaKLUel
dochoputos LK B AUTHAPATHOM peXUMe, COAEPHUT 0 15%
npuMeced, OCHOBHBIMU U3 KOTOPBIX ABJIAIOTCA KaTHOHBI
eJie3a, aJIIOMUHHUS, MarHUs U aHUOHBI cybdaToB, dTOpa
U QTOpPCUIUKATOB U Jp. [103TOMY OBLIM MCIIONb30BaHbI
npejBapuTesbHo obechTopeHHass U obeccyibpadyeHHas
9®K no usBectHoMy cnocoby [17], u pacteopsl NH,H,PO,,
NoJIyYyeHHbIe Ha UX ocHoBe [9, 18], uMeloiiue caeaywoue
XUMHYeCKHH cocTas, Macc.%: ucxogHag IOK: P,0,-18,31;
Ca0-0,31; Mg0-1,12; Fe,0,-0,93; AL,0, - 1,36; SO,* - 2,32
uF - 1,25, ounmmennas IPK: P,0, - 16,98; Ca0 - 2,09; MgO
- 0,80; Fe,0, - 0,25; AL,O, - 0,38; SO,* - 0,20 u F - 0,25, u3-
BecTHsK: Ca0 - 54,88; Mg0 - 0,47; Fe,0,-0,10; A1203 -0,21;
CO2 - 43,76 1 0yuleHHbIe PACTBOPbI NH4H2PO4, HMeloLIero
pH=4,75: P,0, - 16,46; N - 2,82; Ca0 - 0,056; MgO - 0,40;
Fe,0, - 0,020; AlL,0, - 0,038; SO,> - 0,0017 u F - 0,013.

OmnbITEI NPOBOAUIUCH HA MOJIe/IbHOM yCTaHOBKE, UMUTH-
pylolLel TPOM3BO/CTBEHHbIE YCI0BUSA, UMeOLel peakTop C
MellaJIKOW, BAKYYMHBIN QUIBTD, LONOJHUTEIbHbIE EMKOCTH
Y HACOCBI, CyIIU/IbHYIO IleYb. AHAJIM3 XUMHUYECKOT0 COCTaBa
Ny/bIbl U TOTOBOW NpoAykuuu [19-21], conep:xaHue Bpea-
HBIX U TSKEJBIX MeTaJIJIOB, COJIEBOM COCTaB U GU3NKO-XHU-
MHUYeCKHe XapaKTepucTUKu kopmosoro Ca,(PO,), usyvanu
110 U3BECTHOW MeToAuKe [22, 23].

Pesy/ibTaThI U 06CYKAEeHUE.

WccnenoBaHue NpoOBOJUIOCH 1O TMOJYYEHUIO KOPMO-
BbIX pochaToB Kanblus, Takux, kak Ca(H,PO,),; CaHPO, u
Ca,(PO,),. U3 nux Ca(H,PO,), comeput Kaib1ui u pocoop B
BoZopacTBopuMoi popme, CaHPO, u Ca,(PO,), - BycBosieMort
dopMe, HO He BOAOPACTBOPHUMOM, TI0JyYeHHON Ha OCHOBE
JPK us mbrToro oboxkenHoro pockonentpara (MOOK)
LK. lIpeagBapuTenbHo obeccynbdadeHHYI0 U 06ecHTO-
penHyto JPK ynapuBaau o KOHIlEHTPALMU B HHTepBaJje
45-60% P,0, [18]. Ynapennasa 3®K ucnosb3oBasoch npu
noJiy4eHUH KOpMOBbIX pocdaTos Kanbuusa - Ca(H,PO,),;
CaHPO, u Ca,(PO,), nepepaborkoir CaCO,. OuniieHHbIE
pactBopbl NH,H,PO, nostyyanu nytem HedTpanusaluy, He
ylnapeHHOH npe/iBapUTeabHO 06ecPTOpeHHOH U 06ecCyb-
¢davenHoit IPK razoobpa3HbIlM aMMUaKOM U GUJIbTpanuei
TBEPZOH da3bl - L1aMa, KOTOPBIHM ObLI UCNIO0JIb30BaH NPHU
MO0JIyYeHUM KOPMOBBIX $pocPaToOB KaJblLius KOHBEPCHOH-
HBIM C10CO60M. B aHHOM cTaTbe NpUBeEHO KpaTKoe Co-
AepKaHKue TEXHOJOTHHU TIoJIyyeHus kopmosoro Ca(H,PO,),,
CaHPO, u Ca,(PO,), Ha OCHOBE BbIIlIEyKa3aHHBIX ChIPbEBBIX

EKOLOGIYA XABARNOMASI = N23/2024
UCTOYHUKOB Pecny6/IMKH.

[Monyyenue kopmosoro Ca(H,PO,),. Kopmogoii
Ca(H,PO,), mosyyasnu no aBym cnoco6am B rpaHy/IMpOBaH-
HOU U KpucTasandeckoi popme Ha ocHoBe IDK, nosyuen-
Horo u3 MO®K IIK u u3BecTHsika:

1-crioco6. TexHOJIOTUSA TOJyYeHUST KOPMOBOTI'O, TpaHy-
JmposanHoro Ca(H,PO,), nyTem nepepa6orku CaCO, ¢ KoH-
neHTpupoBanHoi DK npu HopMe kucaoThl (N - 95-105%);

2-cnoco6. TexHOJIOTUSA TOyYeHUsI KPUCTATINIECKOTO
Ca(H,PO,), KopMOBO#i 1 60Jiee BLICOKOW YUCTOTOM pasJioxke-
nus CaCo, ¢ koHueHTpuposanHoi IPK npu noBbIlIeHHOH
HopMe KucoThl (N - 300-450%) B 3aMKHYTOM LIUKJIE;

1. TexHOJIOTMYECKUH MpOLlecC MoJyYeHUs] KOPMOBOTO
Ca(H,PO,), mo mepBoMy crocoby BKJI0YaeT Clelyiouiue
CTaJjuu:

- KOHLIeHTpUPOBaHUe Ipe/iBapUTeIbHO 06eCPTOpPeHHON
1 o6eccynbdavenHo IPK go copeprxanus P,0O, - 45-55%;

- passioxenre CaCO, KOHIEHTPUPOBAHHOH, NIpe/iBapH-
TesbHO 06echTOpeHHOMN U 0beccyabdadeHHor IDK;

- JOHEHWTpa/JU3aL UM, TPAaHYAALUA U CyIIKa B MPUCYT-
CTBUH peTypa KopMosoro Ca(H,PO,),.

TexHoJsiOrUsA MOJy4YeHUsT KOPMOBOTO, TPaHyJIMPOBAHHO-
ro Ca(H,P0,), ocymecTtasau nytem pasnoxenus CaCo,
YaCTUYHO OYHIEeHHOH OT aHHOHOB F- 1 SO4'2 Y KOHLIEHTPU-
posanHo# IPK c cogepkanuem P,0, 45-55% npu HopMe
95-100% OT cTeXHOMeTpPUYECKOT0 pacyeTa peaKkLuy, TeM-
nepatype 90-100°C r npogonxuTesbHOCTH npoLecca 20-40
MUH. ['paHyIALUH U CYLIKU TPOBOAMJINCH IPU TeMIlepaType
105-110°C c momo1yblo annapaTa 6apabaH-rpaHyasaTopa
(BI') u 6apab6aH-cymuaku (BC) B npUCyTCTBUU MeJKOU
¢pakuuu Ca(H,PO,), - peTypa.

HUccnenoBaHo BIMsSHUE KOHLEHTPAaLUU U HOpMbl JPK
Ha XMMHUYeCKUH COCTaB KOPMOBOIO, FPaHYJIMPOBaHHOTO
Ca(H,PO,), npu KoHCTaHTe TeMmepaTypbl pasJioxeHus (t
- 90 °C) ¥ NpoAO/KUTENBHOCTH Tpolecca (T - 30 MUHYT),
pes3yJbTaThbl KOTOPLIX IPHUBe/ieHbI B Ta6.1.1.

Kak BUiHO U3 TabIMLIBI, C yBeJMYeHUEM HOPMbI KU CIO0ThbI
He3HauMTesIbHO OBBIIIAITCA COZlepXKaHKe BCeX KOMIIOHEH-
TOB, kpoMe Ca0, T.e. conepxaHue Ca0 3aMeTHO yMeHbllIa-
10TCA. YBesndeHue KoHuenTpanuu IPK ¢ 45 no 60% P,0,
cofepxaHue ¢Topa yMeHbluaeTcs npu HopMme 100% oT
0,187 10 0,132%, a conepaHue OCTaJbHbIX KOMIIOHEHTOB
TNIOYTH He MeHsleTcd (B Ipefie/1ax JOMyCTUMBIX TOTPEIIHOCTH
OLIMOKY 3KcIiepuMeHTa, P - 0,95).

[loBblienue KoHUeHTpauuu IPK yMeHnbiiaoT cozep-
»kaHus F, ogHako nmoBeilieHUe KoHLeHTpauuu JPK 6osee
55% P,0, Mp1BOAKT K yXy/LIEHHUIO PEOIOTHIECKUX CBOUCTB
KUCA0THI. [loJlyueHHBI1 KOPMOBOM, IpaHyJIUPOBaHHbIN
Ca(H,PO,), mpu N - 100% u koHuentpauuu IPK 55% P,0,
UMeeT XUMU4ecKUuil coctaB (Macc. %): P20506Lu. -53,26; PZOSYCB.
-53,08; PZOSWH' -52,61;Ca0-27,55; F-0,151. Ctagus cyui-
KU ABJISIETCS 9HEProeMKHUM INpoueccoM. [103ToMy ¢ Lie/bio
3HeprocbepexeHUI0 U yBeJUUeHHUI0 TPOU3BOAUTENBHOCTH
CYIIMJIKH M TPaHyJIATOpa UCCAe0BAaHO BIUSAHHUE COOT-
HomeHuss MK®:peTyp Ha XMMHUYeCKUH COCTaB KOPMOBOTO
Ca(H,PO,),, pe3yibTaThl UCCIeJ0BaHbI CBEZIeHbI B TAb/IULE 2.
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Tabauya 1.

XuMHYECKHii COCTaB KOPMOBOTO, rpaHy/iuposanHoro Ca(H,P0,), B 3aBUCHMOCTH OT HOPMbI ¥ KOHLEHTPALUU
IDK

Ne Hopma Xumuyecknii cocrag Ca(H,PO,),, mace. %
) DK, % PO, Ca0 Mg0 | FeO, | ALO, | sor F
Konnentpauus IPK - 45% PZO5
1 95 52,58 28,30 3,17 1,17 1,72 0,85 0,181
2 100 53,12 27,51 3,15 1,18 1,73 0,86 0,187
3 105 54,11 27,02 3,18 1,20 1,78 0,89 0,192
Konnenrpauns 9PK - 50% P,0,
5 95 52,65 28,33 3,17 1,17 1,72 0,85 0,174
6 100 53,19 27,52 3,15 1,18 1,73 0,86 0,179
7 105 54,17 27,04 3,18 1,20 1,78 0,89 0,186
Konuenrpauust 9®K - 55% P O,
9 95 52,73 28,09 3,17 1,17 1,73 0,86 0,144
10 100 53,26 27,55 3,16 1,18 1,74 0,87 0,151
11 105 54,18 27,05 3,16 1,20 1,77 0,89 0,164
Konuenrpauust 9®K - 60% P O,
13 95 52,81 27,95 3,18 1,18 1,73 0,86 0,127
14 100 53,33 27,58 3,16 1,18 1,74 0,87 0,132
15 105 54,24 27,07 3,18 1,20 1,77 0,89 0,140
Tabauya 2.
B/iMsiHUe peTypHOCTH Npouecca M KoHneHTpanuu IPK Ha XuMu4eckoi cocTaB NPOAYKIUA
XuMHYecKu# cocraB, Macc. %o
Ne MK®:petyp
PO, CaO MgO Fe,0, AlLO, SO*» F H,0
Konnentpanus IPK - 45% PO,
1 1:0,3 42,22 21,85 1,29 0,93 1,37 0,69 0,153 21,70
2 1:0,5 43,61 22,57 1,34 0,96 1,42 0,72 0,156 19,45
3 1:0,8 45,11 23,35 1,39 0,99 1,47 0,74 0,160 16,86
4 1:1,0 45,88 23,74 1,41 1,01 1,49 0,75 0,162 14,41
Konuenrpauus 9®K - 50% PO,
5 1:0,3 45,23 23,40 1,39 1,00 1,47 0,74 0,146 17,28
6 1:0,5 46,22 2391 1,42 1,02 1,50 0,75 0,151 16,08
7 1:0,8 47,30 24,47 1,45 1,04 1,54 0,77 0,155 14,62
8 1:1,0 47,83 24,75 1,47 1,05 1,56 0,78 0,159 13,15
Konnenrpanust 9®K - 55% P, O,
9 1:0,3 48,54 25,11 1,60 1,08 1,58 0,79 0,141 10,97
10 1:0,5 49,09 25,39 1,62 1,09 1,60 0,80 0,143 10,19
11 1:0,8 49,68 25,69 1,64 1,10 1,62 0,81 0,145 9,25
12 1:1,0 49,98 25,85 1,65 1,11 1,63 0,82 0,145 8,75

[losiyyeHHBIE JaHHBIE CBUIETEIBCTBYIOT O TOM, UTO C
MIOBBILIEHHEM KPAaTHOCTH peTypa (peTypHOCTH) Mpoliecca
¢ 0,3 o 1 uam coornomenus Ca(H,PO,),:petyp c 1:0,3 no
1:1 copeprxanne Bnaru Aaa Ca(H,PO,),, noaydennoro npu
KOHIeHTpanuu KucaoTel 45% P,0,, cumxaerca ¢ 21,70%
10 14,41%. lNosbimenne konyenTpanuu IOK 10 50% PO,
NPUBOJMT K CHUeHHI0 BaaxknocTu Ca(H,PO,), c 17,28%
o 13,15% u npu koHueHTpauuu IPK 55% BiaXHOCTD
cumxkaercs ¢ 10,97% jpo 8,75%.
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[ToBbIlIEHHE PETYPHOCTH POL[ecca MPUBOJMT K TOBbIIIIE-
nuto PO, B Ca(H,PO,), no 42,22-45,88% npu KoHIeHTpaLyu
3PK45%P,0,, 10 45,23-47,83% npu KOHIEHTPALMHU KKCJIO-
Tol 50% 1 10 48,54-49,98% npu KonuenTpanuu 55% P_0..
[Tpu 3ToM comepkanue CaO mowimaetca ¢ 21,85-23,74%
P KOHIEHTpaUuu KucjaoTsl 45% no 23,40-24,75% mpu
koHIneHTpauuu 50% u 10 25,11-25,85% npu KoHIIEHTpalUH
55% P,0.. Conepxanune NpuMeCHbIX KOMIIOHEHTOB - MgO,

Fe,0,, ALO,, SO,? F noBplliaeTca He3HAYMTEIbHO.



Cymka OpofyKTOB MOCJe CMelleHHsl C PeTypoM N03BO-
JISIET TIOJIyYUTh TPaHyIMPOBaHHbIH, KopMmosoi Ca(H,PO,),,
cofepxauuit 52,65-55,26% PO, 26-55-28,33% Ca0 u
0,127-0,181% F.

Ha ocHOBe nosiy4eHHbIX pe3y/IbTaTOB Pa3paboTaHa Tex-
HOJIOTHYeCKasl CXeMa U COCTaBJIeH MaTepuaibHbIH GasaHC
ToJIy4YeHHust KOpMOBOTro, rpaHynuposannoro Ca(H,PO,), u3
obecdTopeHHOH, obeccynbdaueHHON U ynapeHHOH JDK,
nosydyeHHod u3 ¢ochoputos LK. PaspaboTaHHas Ha oc-
HOBe 3KCNIepUMEHTOB TEXHOJIOTHYecKas cxeMa IpUBeJleHa
Ha pucyHke 1.

ouMIL, ra3
Ha ra’o04HcTKy
) 2 [ N
obeck. 1t obee. ] d
DK | l »
<
i - E
Y _(_QL,I 4 8 2
_____ = | =5 5,
1 ! =
1 3I v o E g
CaCO: I l
I 1
| -
T 4
HA ra3z00uHCTKY

Puc. 1. TexHosioru4eckas cxemMa Npo13BoACTBa
KOpMoOEBoro, rpanyiuposanHoro Ca(H,PO,),
passiokeHueM CaCO, KoHUeHTpupoBaHHO# IPK.

B BbInmapHo¥ annapar (no3. 1) nogawT npejBapUuTebHO
obecdTopeHHyo U 06eccynbdadeHHyo DK U BbinapuBaroT
Jo coepxanus P205 45-60%. Jlanee ynapeHHO! KUCIOTOH
B peakTope (mo3. 3) passaratot CaCO3, o6pasytomytocs
Maccy HallpaBJIIlOT B CYLIUJIbHBIN 6apabaH (1mo3. 7) ofHo-
BPEMEHHO C PeTypoM. 3aTeM MPOAYKIHSA NOCTYNaeT B OX-
Jaxamui 6apabat (nos. 8), knaccuuuupyetcs (103. 9),
KpynHble GpaKLyy U3MebyaloTcs B Apobuike (103.10) u
BO3BPAILAIOTCA Ha KJaccudukanui. [oToBas NpoAyKuus -
Ca(H,PO,), moctymaert Ha cKJIaz.

Ha pucyHke 2 npuBejieHa cxeMa MaTepHaJbHbBIX IO-
TOKOB U MaTepHa/JbHOTO O6asJaHca MoJy4yeHUs] KOPMOBOTO
Ca(H,PO,), us npensaputesbHo 06ecHTOpeHHON U 06ec-
cyabpaderHol IPK npu Hopme 100%. /l151 mostydeHUs Kop-
mosoro Ca(H,PO,), HeobxoauMo 2848 KI mpejBapUTeIbHO
obecdTopeHHol 1 obeccynbdayeHHONU IPK mm 968 kr yna-
penHoii IPK c konuenTtpanueit P,0, 50%, pasioxuts 350
kr CaCO,, Ha cymky nogasatb 1161 kr Baaxnoro Ca(H,PO,),
1 300 kr perypa Ca(H,PO,),:petyp - 1:0,3). B pesyabrare,
nocJe cyuky, obpasyercs 1000 kr kopmosoro Ca(H,PO,),.

TakuM 06pa3omM, pe3yabTaThl UCCIeJOBaHUN NOKa3aau
BO3MOXXHOCTb NOJIyYeHUs KOPMOBOMW, IPaHy/IMPOBAaHHON
Ca(H,PO,), nyTeM pasyio)keHHs U3BECTHAKA YaCTHYHO
obechTopeHHOH, 0b6eccynbdadeHHO U ynapeHHoH IPK Ha
ocHoBe pocpopuTos LK. [TosyueHHBIE 06pas1bl KOPMOBOTO
Ca(H,PO,), cooTBeTCTBYeT NpeAbABIAEMbIM TPEGOBAHUSAM
'OCT 23999-80, k kopMoBbIM pocdaTaM KaabLus, HEPBbII
COPT.

EKOLOGIYA XABARNOMASI = N23/2024

2. TexHOJIOTHYECKUI NPOLECC TOIYYEHUS KPUCTALIH-
yeckoro Ca(H,PO,), mo BTOpoMy criocoby BKJIIOYAET Ciie-
Jlylolye CTafiuu:

- pasnioxenure CaCO, npy MOBbILIEHHbIX HOPMaX KOHIIEH-
TPUPOBaHHOM 110 45-55% P,0, n npeiBapuTe/ibHO 06ecdTO-
peHHO U 06eccynbdayeHHOM IDK;

- OXJIQX/IeHUs1, KpUCTALIN3AL s U OTAe/leHhe KpUcTal-
JsoB Ca(H,PO,),;

- CyllIKa 1 yriakoBKa kpucrasindeckoro Ca(H,PO,),;

- PELUPKYAALUY MAaTOYHOTO pacTBOpA Ha HadaJbHYIO
crajuio passoxenus CaCo,.

oumil. DDK - 2848 kr

al)s - o
P:Os - 17% & o
Beinapka abecopOumu
1880 kr
ynap. DPK
P-Os - 55%
CaCO.- 350 kr 968 K- o
CaO - 54,88%
Pasznoxenus CO,
157 kr
300 kr 1161 kr
; y
H:O
% Cyuika — >
= 1300 kr
\ 4
Knaccudukaumns

1000 xr

Ca(H,PO,),H,O
P:0s-53.26%
CaO - 27,55%
F -0,154%
Puc. 2. MaTepua/ibHbII OTOK M 6aJIaHC
npou3sBo/cTBa Kopmogoro Ca(H,PO,),
Ha ocHoBe IPK (P,0_ 50%) v u3BeCTHAKa.

CaCO, pasnaranu npenBapuTenbHO 06eCOTOPEHHON U
obeccynbdpayeHHoN IPK mpu moBeiLieHHON HOpME, T.e. 300-
500% oT cTexuoMeTpUUeCKUI He06X0ANMOT0 KOJUIeCTBA
npu t - 90-100°C, npy OCTOSAHHOM IlepeMellMBaHUHU B Te-
yeHue 120 - 300 MuH., OTAE/51M HEPaCTBOPUMBIH 0CTATOK,
ylapuBaJIu MyJbIly 10 BbinajeHus kpuctamios Ca(H,PO,).,
bunpTpat oxnaxaanu Lo temneparypsl 60-70°C u oTze-
Jsd Kpucraninyeckui Ca(H,PO,),, npombiBanu BozoH,
HeWTpa/u30Balu KapOOHATOM KaJbLIUA U CYyLIUJIU NPU
Temnepatype 100-110°C. MaTo4HbI# pacTBOp, OC/I€E OTAe-
Jienus kpucranios Ca(H,PO,),, conepKuT pacTBOPEHHYIO B
dochopHOI KUCI0TE COb KalbLUs, KOTOPOH PELUPKY/IU-
PYIOTCSl Ha Hava/lbHYI0 CTAZHIO TIpoLecca.

[osiyyeHre KpucTaaauyeckoro, kopmosoro Ca(H,PO,),
T0 LU PKYJIALMOHHBIM CI0CO6aM OCYILLeCTBJIS/IN IPX HOPMax
300-500% ynapenno# d®K c conepxkanuem 45, 50 u 55%

n
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P,0,, remnepatypa npouecca 60 °C, pesy/ibTaTbl MCC/I€/0-
BaHUU NpUBeJEeHBI B Ta6JI. 3.

®ochopHOKHKCIOTHAS Macca pas3/iokKeHUs U3BECTHAKA
45% o P,0, 3PK npu Hopmax 300 u 400% ot cTexuome-
TPHUU NPAKTUIeCKU He QUIBTPyeTCs. AHa/JIOTMYHas KapTHHA
Haburoaetca U npyu HopMe 55% IPK 300%. Hannyqumue
pesyabTaThl 0 QUABTPALUK HABJIIOJATCS NPU UCIOJb-
3oBanuu 50% o P,0, 3PK npu Hopmax 300-500% u mpu
ucnosbzosanuu 55% mno P,0, IOK npu Hopme 500%. [Tpu
aToM cbeM ocaaka Ca(H,PO,), cocrabaser 330-450 kr/m*4,
a cofiepaHue P20506m. coctaBsgeT 53,6-54,8%, PO, 11,2
-14,5%, Ca0 16,6 - 17,5%.

B Tabsaune 4 npuBefieHbl pe3y/bTaThl UCCAe[0BaHUsA
BJIMSIHUSA TEMIIEPAaTypPbl OXJIaXK,eHHs Ha IPOLiecC KpUCTal-
smsanuu Ca(H,PO,),, ero coctas 1 ckopocTb GUIbTPALKH.

Pe3yspTaToB HMCCle0BaHUI NOKA3bIBAIOT, YTO TeMIle-
paTypa OXJIaX/leHHUs CyLeCTBEHHO BJHUsET Ha Npolecc
¢dopmuposanus kpucramios Ca(H,PO,),. [lpu Temneparype
oxJyaxaeHus ¢puaptpata 0 40°C 06pasyoTcs MeJIK1e KpU-
CTaJLJIbl, KOTOPBIe NJI0X0 QUIBTPYIOTCA WM MPaKTUYeCKU
He QUIBTPYIOTCA. XOpollMe pe3ybTaThl N0 GUABTpPaALUU
Ca(H,P0,), mocturatotcsa npu oxnaxaeHuu GpuabTpara Jo

TeMnepaTtypbl 60-100°C. CkopocTu GuabTpaL Uy OIPU ITUX
YCIIOBUSIX COCTABJAANT AJs KOHLeHTpanuu IPK 45% PO,
470-550 kr/m?4, gis1 50% P,0, 680-820 kr/m?4, 55% PO,
760-960 kr/m*4. Conepranue P,0; . 13MeHsieTcs 0T 53,2%
1o 55,1%, P,0, . cocraBiser 19,0-4,6%, a conepxanue
Ca0 16,2-19,2%.

W3 nosy4eHHBbIX pe3yJbTaTOB BUAHO, UTO CKOPOCTH
OXJIQX/IeHUSl PAacTBOPOB AIBJSETCS OCHOBHBIM QaKTOPOM,
BJIMAIIOIMM Ha CKOPOCTb QUIBTPALMHU KPUCTANLJINYECKOTO,
kopmosoro Ca(H,PO,),. B cBaA3H ¢ 3TUM, 6bL11 NPOBEAEHDI
YCCJe[J0OBaHUsl BIMAHNE KOHLEHTPALlUU pacTBoOpa, TeM-
nepaTypsl Npolecca U CKOPOCTH OXJIaX/JeHHUsl (CKOpOCTh
OXJIaXK/JJleHUS PeryJIMpoBasH, HauKuHas ¢ 65 °C) Ha TexHoJI0-
ru4ecKre NoKa3aTeJu U XUMUYECKHH COCTaB KpUCTalInye-
ckoro Ca(H,PO,),. [losy4eHHble pe3yibTaThl IPUBEEHDI B
Tabsune 5 u puc. 3.

[Ipu cHmxenun Wce.o. pactBopa ¢ 15 go 5,0°C/yac npu
KOHLIeHTpaLMu pacTBopa 55% M TeMnepaType Ipolecca
60°C BpeMs puabTpanuu ymeHblaetcs ¢ 1,63 MuH. 10 0,53
MUH. CKOpoCTb GuibTpanuu yBeanuuBaetcs ¢ 330 go 750
Kr/m?-yac. U3sMeHeHHe KOHIeHTpaLuu U TeMIepaTypbl
pacTBopa B npejies1ax 55-60% u 60-65°C He 0Ka3bIBaIOT 3a-

00,

Tabauya 3.

BivsAHMe HOPMBI M KOHIIEHTpaluy ynapeHHoi I®K Ha xumuyeckuii cocras Ca(H,PO,), u TexHoIorn4eckue
nokasareJiu npounecca (t-60°C)

Copnepxanne, % Ioka3areas puabTpanun
Hopma H,PO,, H,PO,, P.O . -
% OT CTex. %P0, 25 C20 POTOIKUTEb- acca CbeMm ocajika,
o6, CBOG. HOCTB, CeK ocajaka, T Kr/M*eqy
300 45 52,6 16,1 16,7 He QuibTpyercs
400 52,8 12,0 18,9 He QIIBTpyeTCs
300 53,6 14,5 16,7 240 17,5 330
400 50 53,9 13,7 17,3 240 17,5 330
500 54,3 11,3 17,5 250 17,9 380
300 53,8 15,9 14,6 He QUIBTpyeTCs
400 55 55,7 12,0 15,3 280 17,2 180
500 54,8 11,2 16,6 130 17,8 450
Ta6auya 4.

XUMHYECKMIi COCTAaB M TEXHOJIOTHYECKHE OKa3aTe/ I KpucTasindeckoro Ca(H,PO,),

B 3aBUCUMOCTHU OT TEMIIEPATYyPhI NPpOoLecCa U KOHUEHTPAlluH yrlapel-moﬁ JIPK

Conep:xanne, % IMoxa3arens puasTpanun
ot(’: KO]:/I:'I};I E)P; 0, P,0, Ca0 Ipopomxurenb- Macca ocaaka, CneM ocajika,
o6, e HOCTB, CEK r KI/M2eyq

40 51,3 21,2 13,7 HE (UIBTpyeTCs

60 45 52,8 12,0 18,9 HE QUIBTpyeTcs

80 53,2 18,3 16,2 180 19,0 470
100 53,8 19,0 17,2 120 18,6 550
60 53,9 13,7 17,3 240 17,5 230
80 50 54,2 12,0 18,5 45 28,0 680
100 54,7 9,4 18,9 30 27,6 820
60 53,8 15,9 14,6 HE QUIBTpyeTcs

80 55 55,1 15,4 16,9 30 30,0 760
100 54,8 4,6 19,2 20 27,5 960

12



METHOT'0 BJIMAHUSA Ha NOKa3aTe M BpeMeHU QUIbTpaLu
U cbeM ocajika. [Ipu mensenHoMm Wc.o. B TBEpaAyto dasy
BBINA/IAl0T MaJioe KOJUYeCTBO NpUMecel, CoflepKalluXcs
B HacblleHHOM pactBope Ca(H,PO,),, T.e. Ha 2 pa3a yMmeHb-
IIAIOTCS UX COZePaHUI0 B TOTOBOM NPOAYKTe. MaTouHbIe
pacTBOPBI - PUIBTPAT, 00pa3yOLUUXCA TOCIe GUABTPALUH
kpuctasios Ca(H,PO,), penupKyupyioTcs Ha HayaJIbHY0
cTaauio npouecca pasoxenus CaCO, KOHIEHTPUPOBaHHOK
JPK npu moBBILIEHHON HOpPMe M/WJIM MOCIe KOHLEHTPU-
pOoBaHHsl HanpaBJisieTca AJs Kpuctasiusanuu Ca(H,PO,),.

Tabauya 5.
Xumuyeckwuii cocras Ca(H,PO,), 1 TexHoIornyeckue
N0Ka3aTeJ i KPUCTA/IM3al i1 B 3aBUCMOCTH
OT KOHLIEHTPaLUH1 PacTBOPOB, TeMIePaTypbl
U CKOPOCTH OXJIaXKAeHUS

EKOLOGIYA XABARNOMASI = N23/2024

PesynbTaThl MCC/leJl0BAaHUH IOKA3bIBAIOT, YTO ONTUMaJIb-
HbIMH TapaMeTpaMu moJjiydeHus kopmosoro Ca(H,PO,),
ABJIIIOTCS KOHIleHTpaLusa cyclieH3uu He MeHee 60 %, ox-
JlaXJieHue CyCleH3UU co CKopocThbio He 6oJiee 5,0 °C/yac
Ilo TeMiepaTypsbl 60-65 °C.

OfiHaKo, OTHOCHTEJIbHO BBICOKOE COZlepKaHte CBOOOAHOM
P,0. He M03BOJISIET UCI0Jb30BAaTh KOPMOBOTO, KPUCTaJI-
smyeckoro Ca(H,PO,), 11 mosy4eHnss KOMOGMKOPMOB [
XKUBOTHBIX, NTHUIL, pbi6. KucnoTHoctu Ca(H,PO,), cHuskanu
nyteM HeWTpanusauuu ero CaCoO,. llpu HedTpanusanuu
kpucramyeckoro Ca(H,PO,),, mosyyeHHoro ¢ ucroJib3oBa-
HueM JOK c konnentpanuei P,0, 50% u npu Hopme 400%
13BeCTHsIKOM B KosiiecTse 10 u 15% ot maccei Ca(H,PO,),
cozeprxanue cBobonHou P,0, cumkaercs ¢ 13,7% 10 5,2%
npu Kpucrauusanuu Ca(H,PO,), npu Temnepatype 60°C

u ¢ 12,0% no 4,7% npu kpucranausanuu Ca(H,PO,), mpu
W (ckopocThb Bpewms Cbem o N .
C, | t temnepatype 80°C. pH 10% pacTBopa HeMTpaJU30BaHHOTO,
o o oxunaxa-s), | K:T | puasTp-u, | ocagka,
) C o . kpucTananyeckoro Ca(H,PO,), mpu sToM mosbImaercs ¢ 2,6
Cluac MHH Kr/mM*4 o o
= 1o 3,3% uc 2,5 10 3,5%.
Hcxonnblit - - [lpu HeHTpanM3alMU KOPMOBOTO, KPUCTA/IMYECKOTO
15,0 1,72 1,63 330 Ca(H,PO,),, moJiy4eHHOr0 ¢ HCMOIb30BaHKEeM 55% 110 P,0,
60 10,0 7,81 0,95 580 JPK cozmepxkaHue cBOGOAHOMU P,0, cumxaercs ¢ 16,10%
55 5,0 7,86 0,53 750 10 3,11% (N - 300%; t,_ - 60°C). [lpu HeATpan13auy Kop-
15,0 8,91 1,77 350 MOBOro, KpucTaianyeckoro Ca(H,PO,), mosyyenHoro mpu
65 10,0 9,05 1,04 610 N - 400% 3®K copepkanue cBo6ogHo P,0, —cHmKaeTcs
5,0 9,11 0,58 780 ¢ 20,0% g0 2,5% u c 19,8% 1o 2,6%, COOTBETCTBEHHO, S
Hcxoublii _ _ _ Ca(H,PO,),, mosiy4eHHOro IpH TeMIepaType KpUCTalIn3a-
un 60 u 80°C. YcTaHOBJIEHBI ONITUMAJIbHbIE TIapaMeTphI
15,0 6,60 | 1,10 s80 | O Japamerp
nporecca KpUcTalJn3aluu, o6ecreduBaolleld BHICOKYIO
60 10,0 6,68 0,67 710 o
CKOPOCTb QUIBTPALMY U MaKCUMaJIbHbIN BBIXO/, TPOLYKLUH.
60 5,0 6,71 0,40 890 Tax:xe cocTaB/IeH MaTepHaIbHbIN 6aJlaHC TPOU3BO/CTBA
15,0 7,61 1,00 640 KpHUcTa/iMyeckoro, kopmosoro Ca(H,PO,), nukanyeckum
65 10,0 7,70 0,60 790 crioco6oM npu HopMe IPK 400%, koTopas npuBeJieHa Ha
5,0 7,74 0,35 980 puc. 3.
ounnt, IOK - 17544 kr oumil. DK - 3200 kr CaCO, ouuut. DK - 3200 kr CaCoO,
P.0: - 16,98% P:0: - 16,98% 220 kr P:0s - 16,98% 250 kr
Y - 4 - Y
. H:0 ’ - o | COH:O o - o | COAHO
Vnapka 100°C T 7720 kr Ynapka 100°C —err0 7720 kr Ynapka 100°C ==
P:0s - 50% | 5695 kr P:0s - 50% | 5695 kr P:O: - 50% | 5695 kr
4 \d A
Kpucrannusaims 60°C Kpueranamsaums 60°C Kpucranmsauus 60°C
H.‘ol 2807 kr 5695 xr H.vol 2807 kr 5695 kr H‘ol 2807 xr 5695 kr
4 Y Y
1403 xr 1403 gr| 1403 kr
[lpomeiBka [« Duawtp [Tpombinka |« Dunetp [Mpomeiska |« OunsTp
l4562 Kr l4562 K l4562 Kr
H:0 p| Marounsiii HO p| Marounbrit H.0 p| Marounslii I3
v 3158 kr pacTBOp v 3158 wr pacTBop 3158 kr pacTBOp
1000 xr 1000 kr 1000 kr
Ca(H,PO,),H,0 Ca(H,P0,)H,0 Ca(H,PO,),H,0
P:0; - 54,2% P:Os - 54,2% P:0: - 54,2%
Ca0 - 18,7% Ca0 - 18,7% Ca0 - 18,7%
F - 0,03% F - 0,04% F - 0,04%

Puc. 3. MaTepua/IbHBIA OTOK U MaTepHaIbHBII 6a/1aHC MOJy4eHus KpucTaaindeckoro Ca(H,PO,),

3
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HanepBom stane 17544 kr ounieHHoi IPK ynapusatoT
no conepxxanust 50% P,0.. [Ipu aToM B pacTBOpe 06pasyiorcs
Mesikre Kpuctasiabl Ca(H,PO,),. lisa yny4nienus npouecca
dunpTpanuy, ynapenHoi IPK BbiZiepKUBaloT B TeyeHuUe 3
4acoB NPY HeNIPepbIBHOM [lepeMelllMBaHUH, 3aTeM CyCIeH-
31K GUIBTPYIOT U 0JIy4yaroT KpucTaisl Ca(H,PO,), B Kosn-
yectse 1403 kr. Kucsioro kpucrasia Ca(H,PO,), npoMbiBatoT
HacblleHHbIM pacTBopoM Ca(H,PO, ), uiu Bofo# B KoJinye-
ctBe 2807 kr, cywiaT ¥ nosiy4aroT 1000 KT KpUCTa/INYeCKOro
Ca(H,PO,),, kopMOBO# U 6oJiee BHICOKOH KBalUUKALMH.
®unbTpat, 06pasyollerocs nocjue OTeeHUs KpUCTANIO0B
Ca(H,PO,),cMennBaloT c IPOMBIBHBIMU BOJIAMH H IOJAKOTCS
Ha BTOPYIO CTaZHIO /Il Pa3/10’KeHUs U3BeCTHSAKA.

Juig saToro cMewnBarT 7720 Kr MaTOYHOrO pacTBopa
c nepBoi ctaguu ¢ 3200 xr ounieHHOM IPK u 220 Kr us-
BecTHsKa. CMech ymapuBaloT o cofepxkanus 50% P205,
KPUCTAJIM3YIOT U Ha QUIBTP NOAAIT 5695 KI CyclieH3uU
Ca(H,P0O,), B 3®K. Ocagox B xosiuvectBe 1403 kr mpo-
MBIBAIOT BOJI0M B KosiMuecTBe 2807 Kr, CylIaT U NOJy4YaloT
1000 kr kpucrananyeckoro Ca(H,PO,),. [IpoMbIBHbIE BOZBI
U GUIbTpAT B BUJIe MaTOYHOTO PacTBOpa NOAAIOT Ha pas-
JIoXKeHHe HOBOW NOPLMHU U3BECTHAKA.

TakuM 06pa3oM, yCTaHOB/IEHA BO3SMOXHOCTD [10JIy4eHHUs
KopMoBoro, Kpuctauudeckoro Ca(H,P0,),, onpenesnens
ONITHMaJIbHble TEXHOJIOTHYeCKHe TapaMeTpbl BCeX CTaAUN
npouecca: Konyentpanun IPK 50-55% P,0,, nopma 350-
500%, TeMnepaTypa pasnoxeHnus - 100°C, npofo/mKUTeb-
HocTb npouecca 120-300 MUH., KOHLLeHTPaLUU CyClIeH3UU
He MeHee 60%, TemnepaTypa oxJaaxjeHud He MeHee 60°C.
[lonyyen Ca(H,PO,), coctasa (macc. %): P,0, . -55,67;
.0, - 5540; P,0, . -5518; Ca0 - 26,81; F - 0,012, a
NOJIyYeHHbIE IPOAYKTHI COOTBeTCTBYeT Tpe6oBaHUsAM [OCT
23999-80, npebaBaseMbIM K KOpMOBBIM pocdaTaM Kasb-
1us. CocTaB/ieHbl MaTepHaJIbHBIN 6alaHC ¥ pa3paboTaHbl
TEXHOJIOTUYeCKHe CXeMbl X IPOU3BO/ACTBA.

[Moryyenus kopmosoro CaHPO,. 3PK u3 pocdpoputos
1K, kak 1 u3 gpyroro ¢pochaTHOTr0 CbIpbsl CUJIBHO 3arpss-
HeHa - 210 15 % pa3/InYHBIMU IPUMeECAMH, CoAepkaLiuMcs
B pocdopure. [loaTomy f/15 mosryderns kopmosoro CaHPO,
u Ca,(PO,), ucriosib3oBay oumIieHHbId pacteop NH,H,PO,,
noJiyyeHHbIN HedTpanusanueit IOK razoobpasHoM aMMHU-
aKOM U IoC/Ie OTAeJieHUs IaMa. [Ipy 3ToM moJsyyaroTcs
pacteopel NH,H,PO, 0uniieHHOr0 OT BpeiHbIX MPUMeCeH,
Takue Kak F, SO4'2, Al*3, Fe*?/®, Mg*? u npyrue (As, Pb, Cd u

np.). B kauectse Ca(NO,),4H,0 ucnonb3yiot ero 50%-Heii
pacTBOD, NOJyYeHHBIN ynapUBaHUEM pacTBopa, 06pasy-
toujerocst npu o6oramennd MO®K LK azoTHO# Kuca0TON
[24].

Nanee, kynapenHo# 0 50%-Horo pactsopa Ca(NO,),4H,0
no6assisanu pactsopbl NH,H,PO, ¢ umeromemca pH 5 mpu
temnepatype 70 °C u MaccoBbIx cooTHoueHusx Ca0:P,0,
(0,4, 0,6 u 0,79):1, 3aTeM cycreH3UM aMMOHHU3UPOBAHU [0
pH 5 u Boiute [25]. CycneH3uu nepeMeliMBaly B TeYeHUE
30 MUHYT U pasfiessiivi TBEPAYIO U XKUJKYI0 da3y dusib-
TPOBaHUEM B BaKyyM QUJIbTPOBAJBHBIX YCTaHOBKAaX MpPH
paspexxenuun AP - 400 mm.pT.cT. TBepayto dasy - CaHPO,
NPOMBIBAJIM TPEXKPATHBIM 0 Macce KOJUYeCTBOM BOJb,
CYLIWJIM U IPOBOJMJIM aHa/IN3 HAa XMMUYEeCKUH COCTaB ro-
TOBOM NPOAYKIMK. XAMUYECKHH cocTaB KopMoBoro CaHPO,
CcBeJleHbl B TabJI. 6.

Pe3y/nbTaThl Mccle0BaHUM MOKa3bIBAIOT, YTO MpOIlecc
koHBepcuu pactBopa NH,H,PO, ¢ KOHIleHTpPUPOBaHHBIM
50%-nbIM pacTBopoM Ca(NO,),4H,0 npoTekaroT 6ICTPO U
06pasyroTca xopouo GUIBTPyeMble KPUCTalIbl KOPMOBO-
ro CaHPO,, nmpu onTHMalbHbIX MaCCOBBIX COOTHOUIEHUAX
Ca0:P,0, (0,79:1) u pH cycnensuu (pH - 5,8) cTenenb
KoHBepcuu u Bbixof CaHPO, focturatorca Ha 100%. [Toy-
YeHHbIA KopMoBoi CaHPO, cosepkaT B 3aBUCMMOCTH OT
pH 51,89-51,97% P,0,, 40,08-40,25% Ca0, 0,009-0,001% F
¥ He3HayMTe IbHbIe KoanyecTBa MgO SO, 2

Pe3ynbTaThl GU3NKO-XUMUUECKUI UCCIeJOBaHUN U XU-
MHUYeCKHX aHa/IM30B [I0Ka3aJly, YTO TPOAYKT B OCHOBHOM CO-
CTOUT U3 6€3BOJHOI0 CaHPO, 11 OKK/IIOIUPOBAHHBIX C/1€/[0B
NH,NO,. Kpome Toro, pusnKo-xuMu4ecKre uccjae0BaHus
YKa3bIBAIOT Ha eJ1ec006pasHocThb ocaxaenus CaHPO, mpu
n36bITKe pocdaT HOHOB C MOCIeLYIOIMM UX JOCAKIeHEeM
JIOTIOJIHUTEJIbHBIM KOJIMYeCTBOM MOHOB Ka/IbIIU.

Hccnenosano sausnue Hopmbl Ca(NO,),4H,0 u Temme-
paTypbl Ha cKkopocTb GubTpanuu CaHPO,, o6pasyromierocs
npy KOHBepcuu oduieHHoro pacrsopa NH,H,PO, koH1ieH-
TpupoBaHHbIM pacTBopoM Ca(NO,),4H,0. [lonyyennble
pesy/IbTaThl IpUBeJeHbI B Tabaulle 7.

JlaHHBle Ta6aMIb]l 7 NOKA3bIBAIOT, YTO C YBEJIUYEHUEM
Hopmbl Ca(NO,),4H,0 u Temmepatypbl npoliecca CKOPOCTH
¢bunprpanuu CaHPO, Bo Bcex M3y4eHHBIX HHTEepBasiax ma-
paMeTpOB YBeJUYMBAETCS], 0COOEHHO CUJILHO NIOBBIIIAETCS
B U3y4YeHHbIX MHTepBaJaX HOPM C yBeJIMYeHHeM TeMIepa-
Typhbl oT 20 10 40 °C cpeiHeM 10 myJibIie, IO TBepAOH dase

Tabauya 6.
XUMHMYEeCKHii COCTaB M BbIxof Kopmosoro CaHPO, B 3aBucumoctu ot pH pactBopa
Xumnyecknii coctaB kopmoBoro CaHPO,, mace. % CreneHb BHIX0a
Ne pH .
PO, Ca0 MgO SO * F AK®D, %

1 5,05 51,97 40,08 0,08 0,35 0,009 96,97

2 5,50 51,97 40,64 0,40 0,37 0,007 99,13

3 5,82 51,97 40,44 0,59 0,46 0,005 100,0

4 6,21 51,91 40,29 0,70 0,49 0,003 100,0

5 6,55 51,90 40,26 0,73 0,50 0,002 100,0

6 7,04 51,89 40,25 0,75 0,55 0,001 100,0
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Tabauya 7.
BJiMsiHMe HOpMBI HUTPaTa KaJIbLUs U TeMIlepaTyphl Ha CKopocTh puiisTpanuu CaHPO,
No Hopwma, Temneparypa, Cxopocrb puasrpanuun CaHPO,, Kr/m* 4
B Ca(NO,),4H,0, % °C Mo myabnb ITo TBepoii dase Mo ¢pusibTpary
20 3017,29 1618,78 1398,51
1 95 40 13101,55 7028,98 6072,57
60 14001,46 7511,78 6489,68
20 3052,70 1671,63 1381,07
2 100 40 13255,35 7258,52 5996,83
60 14165,82 7757,09 6408,73
20 3089,39 1725,73 1363,66
3 110 40 13414,59 7493,39 5921,20
60 14336,00 8008,09 6327,91

u o ¢unbtpary 4,34 pasa, a c yBesivdeHUEM TEMIIEPATYPhI
ot 40 50 60 °C cpesnem - 1,07 pasa. [Ipu Temnepatype 40
C c yBesimueHueM HopMbl oT 95 710 110 % ckopoctu pusib-
TpaLUH 0 NyJIbIIE, 10 0CaZiKe U 0 GUIBTPATY MOBIIIAETCS
BCero JiMuib B cpefHeM 1,07 pasa.

OnTHMaJbHBIMU NapaMeTpaMy Inpolecca GUIbTPaLUU
ABJIAIOTCA: CTexuoMeTpuieckas Hopma Ca(NO,),4H,0 aia
KonBepcuu pactBopa NH,H,PO, - 100%, Temneparypa npo-
necca ¢uabtpanuu - 40 °C, pH pactBopa koHBepcuu - 5,0-
5,5. [Ipy onTUMaIbHBIX YCIOBUSX CKOPOCTU GUIBTPALUU
CaHPO, nocturatotcsa no mysbnel - 13255,35; mo TBepzoM
¢dase - 7258,52 u no punbrpary - 5996,83 kr/m*4, 4TO ITH
MI0Ka3aTeJIU SIBJIsSieTCsl 04eHb BBICOKMMU U XOPOIIO pUJIb-
TPYIOLMMHU CYyCIeH3UAMHU.

Texnosorus npoussoyctsa kopmosoro CaHPO, Bkitoua-
10T B OCHOBHOM CJIe/lyIoll1e CTa/iuH:

- ammoHu3anuu IPK razoo6pa3HbIM aMMUAKOM;

- ¢pubTpanuu maama ot cycnensuu NH,H,PO,;

- KoHBepcus ovuienHoro pacrsopa NH H,PO, koHI1ieH-
TpUpoBaHHbIM 50%-HbIM PAaCTBOPOM HUTPATOM KaJbLus;

- joHerTpanusanusa cycnensuu CaHPO, razoo6pasHbiM
aMMMaKOM;

- oTAesenre kpucrasios CaHPO, ¢unbTpoBanuem u
NPOMbIBKA UX BOJIOM;

- cymika v ynakoska CaHPO,;

Ha ocHOBe moJslyyeHHbIX JJaHHBIX pa3paboTaHO TEXHO-
Jioruyeckas cxema noJiydyenus CaHPO, kopmoBo# u 6osiee
BBICOKOU KBa/IMQUKALIMH, KOTOPasi PYBe/[eHa HAa PUCYHKE 4.

p-p CaNOs):

MA® PrEERE
‘tLl l_‘m® TaI6] il OUHETRY
A
]
1
NH:
| o HA CRIL
== L]
g y O,

Puc. 4. [IpyHIMnIMa/IbHAA TEXHOJIOTHYeCKasA cxeMa
npousBoAcTBa Kopmogoro CaHPO,

CorstacHo paspa6oTtanHoi cxeme pactBop NH,H,PO, u
Ca(NO,),4H,0 noctynarnT Ha KOHBEPCHIO B peakTop (1103.1),
noaMmMoHu3upyeTcs Ao pH 5-7 B ammoHu3aTope (mos.2).
Nanee nynpna CaHPO, noxgaerca B cryctutens (no3.4) u
CT'YIIeHHbIN 4acTb CyCleH3UM NOoAaéTcst Ha GUIbTpaLUo
(mo3.5). Xugkas dasa HampaBJiseTCs B eMKOCTb U 3aTEM
Ha IMoJIy4eHHe KUJJKOTO WJIM I'PaHyJIMPOBAHHOTO a30TCO-
nepxarero ynobpenus. Teepaas gasa - CaHPO, moctymaer
B CYIIMJIbHBIN 6apabaH (1m03.10) u 3aTeM ymakywoT U OT-
npaBJisieT Ha CKJIaz,

CocTaBJ/ieH MaTepHa/bHbIX IIOTOKOB U PacCYUTaHbl Ma-
TepuanbHbIX 6anaHcoB npoussofcTBa CaHPO, kopmoBok
1 6oJiee BbICOKOW KBasMuKanuu us pactsopa NH, H PO,
KoHBepcHrel 5-%-HbiM pacTBopom Ca(NO,),4H,0, koTopo#
npejicTaBjleHa B pUCYHKe 5.

p-p MAD Ca(NOs): 50%
2090 kr | | 2535w
| KOHBEPCHSL |
4625 k- NH1 127 ki

Y

| AMMOHMIALIMA I

l 4752 wr
HHAY
WHIIBTPALIMA
3662 K
Hz0
90 xkr

l 1090 sr

| CYIHIKA

v

1000 kr
CaHPOus

Puc. 5. CxeMma MaTepHa/IbHbIX IOTOKOB MPOU3BOJ-
crBa CaHPO, KopMoBoii U 60Jiee BbICOKO# YMCTOTOM
u3 pacteopa NH, H,PO, kouBepcueii 50%-HbIM
pacteopom Ca(NO,),4H,0

Nl monyyenus kopmosoro CaHPO, Heobxogumo doc-
daTHO-aMMHUAYHOU My IbITBI TPOU3BOACTBAa aMModoca, 50%
pactsopa Ca(NO,),4H,0. [Ipx aToM dpocpaTHoro miama,
06pasyoIuxcs NpyY aMMOHU3aL KU U 09UCTKU IPK oT He-
)KeJIaTeJIbHBIX IIpUMeceil BO3BpallaeTcsi B NPOU3BOACTBO
amMModoca uiau Apyrux pochopcoeprauux yio06peHnH,
TaKXe o6pa3yeTcs 3662 KT MaTOUHOTO PacTBOpa, 06pasy-
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I0IUXCA mocie oTAeseHust kopmosoro CaHPO,, koTopyto
nepepabaThIBAIOTCA Ha KUJKYH a30TCOAepXallyl YAOo-
OpeHHs WK UCNI0/Ib3YIOT IPH TPOU3BOACTBA KOMIJIEKCHBIX
dochopcogepxkaliux yio00peHnH.

TakuM 06pa3oM, onpesiesieHbl ONTUMA/bHbIE YCI0BHUS
TEXHOJIOTMYECKUX napameTpoB npousBojcTsa CaHPO,
KOpPMOBOM U 60Jiee BBICOKON YHMCTOTOM KOHBepcUell pac-
tBopa NH, H,PO, ¢ KOHI[EHTPUPOBAaHHBIMU PACTBOPaAMHU
Ca(NO,),4H,0, monyyennoro us pocpopuros lIK, cocras-
JIeHbl MaTepHa/lbHbIX 0aJaHCOB U pa3paboTaHbl TEXHOJIO-
rMYecKre CXeMbl X TPOM3BO/CTBA. [lo/1ydeHHBIH KOpMOBOM
CaHPO, npu Hopme -100% u pH - 5,82 conepxut - 51,97%
P,0,; 40,44% CaO; 0,005% F, 4To cCOOTBETCTBYIOT BCEM
npeabsaBasgeMblM TpeboBaHueM 'OCT 23999-80, k kopMo-
BbIM QpocdaTaM KajbLM, BHICLIETO COPTA.

[Moryyenus kopmogoro Ca,(PO,),. Kopmosoii Ca,PO
N0JIy4YaJ/Iv Mo BYM Croco6am:

- pa3JioKeHHeM U3BeCTHsKa pefiBapUTebHO 06ecdTO-
peHHO U 06eccynbdayeHHOM IDK;

- KouBepcuen pactsopa NH, H,PO, okcuzamMu kaibuus;

1. o nepsomy crocoby kopmosoii Ca,PO, mosyyanu
pasJioXKeHHeM U3BeCTHsKa [pKH3aKCKOT0 MeCTOPOX/AEeHUs
npeABapuTesbHO 06ecdTOopeHHON U obeccynbdadeHHON
JPK n3 MOOK LK, xuMuyeckuii coctaB KOTopoH, (Macc. %):
P,0.-16,98; Ca0-2,09; Mg0-0,80; Al 0,-0,38; Fe,0,-0,25; SO,-
0,23; F-0,20, unbTpanueil ny/abibl, IPOMbIBKOHN U CyIIKON
TBepAou ¢paspl. Hopmy CaCO, nopaepkusaiu 100%, Temie-
paTypy B npouecce passoxeHust usmeHsaau ot 40 go 80°C
NPY NIPOAOJIKUTENBHOCTH Npoecca 30 MUHYT.

[Ipu BBenenun B IOK 100% Hopmbr CaCO, nysbna 3a-
rycteBaeT. [/ NoJy4yeHNs NMOABUXHOM MyJIbIbI JOMOJI-
HUTEeJbHO BBOJUJIM BOAY [I0 COOJIIOZleHUS COOTHOIIEHUs
9®K:H,0 = 1:1. llponecc 3aBepuiaeTcs NP JOCTHKEHUH
pH 5,81 u fgasnbiie He nofgHUMaeTcs. C MOBbIIIEHUEM TeM-
nepatypsl npouecca ¢ 40 go 802C cofepkaHue 06IIUX
Hopm PO, CaO u npumeceit ysennynBaercs. Kosectso

4

5

P,0, B mysibne yBesnyusawTes ¢ 13,92% g0 17,01%, CaO ¢
21,01% no 25,46%, a copepkaHre MIPUMeCHBIX KOMIIOHEH-
TOB COCTaBJISET B cpefjHeM 2,6%. 3aTeM NyJ/bIly CyLIUIN U
nosyyen Ca,PO,, UMelol el XUMUYECKHUH COCTaB, KOTOpPOU
npYBeJieHa B Tab/uLe 8.

[Tocnie cymku conepxanue MgO u F B kopmoBom Ca,PO,
yMeHbIIaeTCcs, a CoJlepKaHhe OCTaJbHbIX KOMIIOHEHTOB
yBennuyuBaeTcs. CofepxkaHue o0Llell KOMIOHEHTOB CO-
crasJisiet, Macc. %; P,0,- 30,59-31,66%; Ca0 - 39,36-41,63%);
MgO - 1,14-2,35%; Fe,0, - 0,50-0,53%; ALO, - 0,74-0,79%;
F - 0,036-0,33%. CHmxxeHue cofepkanus MgO o6bscHseT-
A TIOBBILLIEHNEM ero coZiepXaHus B XHUAKON dase, a PTop
yAaJseTcs B Ipoliecce CYIIKH.

PesynibTaThl MccnenoBanusa 1o nosayvenut Ca,(PO,), u3
npeABapuTebHO 06echTOpeHHOU U obeccynbdadeHHON
J®K nyTeM HelTpanusauuu Kucaotsl CaCO, mokasasiu Bo3-
MOKHOCTb noJiyvenus Ca,(PO,), oTBevaroiero KopMoBoi
YUCTOTE 10 COZepKaHUI0 PTOpa IPH TeMIlepaType poliecca
nio MeHee 509C. [Ipy aTOM cofepkaHre GTOpa He MPeBBILIAET
0,2%, a copepxaHue P205 cocTaBJjseT He MeHee 27,65%,
CaO0 e menee 41,54% u Ca,(PO,), coorBeTcTByeT o 'OCT
23999-80 k kopMOBBIM dpochaTaM KaabLusi, IEPBOMY COPTY.

2. Bropo# crnoco6 mnosyyenus kopmosoro Ca,(PO,),. C
1esiblo nosyyenus kopmosoro Ca,(PO,), 6osee BbICOKO#M
YUCTOTOM HCNOJIb30Ba/¥ KOHBEPCUOHHON METO[, TO eCTh
roHBepTuposasu pacropa NH,H,PO, ¢ Ca0. ITpu kouBepcun
pacrsopa NH,H,PO, c okcrioMm Kasib1iist 06pa3yroTcs B TBEP-
noi pase kopmoson Ca,(PO,), u rasoobpasHoro NH,, mo-
celHero abcopbUpyIOT NpeiBapUTEIbHO 06ecHTOPEHHON
u o6eccynbdadyeHHON uan ucxogHou IPK nnda nonydyeHus
pacrBopa NH,H,PO,.NH,H,PO, icnosib3oBanu c copepranu-
em 16,98% P,0, 1 0,20% F u Ca0, NOJIy4YeHHbIN NPOKaIKON
u3BecTHsKa. [l1s nosydenus Ca,(PO,), c BbICOKOH YMCTOTOH,
nyJipny nocse BBefieHus Ca0 nepeMeInBa/iv Npy TeMmepa-
Type 60-90°C B Teyenue 14aca, oTaensanu ocagok Ca,(PO,),
Y CyLIUJIU. Pe3ynbTaThl CBeZleHbI B Tab/u1e 9.

Tabauya 8.

Xumuyeckuii coctaB kopmoBoro Ca,PO, B 3aBUCHMOCTH OT TeMIIepaTyphl NPOIiecca Pas3/ioKeHUs

- G Xumuyeckni cocras Ca,(PO,),, macc., %
i ’ P,0, Ca0O MgO Fe,0, ALO, SO» F
1 40 30,59 39,36 1,35 0,50 0,74 0,33 0,334
2 50 31,02 40,23 1,30 0,51 0,76 0,30 0,199
3 60 31,36 40,94 1,24 0,52 0,78 0,28 0,094
4 70 31,55 41,38 1,18 0,53 0,79 0,25 0,042
5 80 31,66 41,63 1,14 0,53 0,79 0,23 0,036
Tabauya 9.

BinAHue TeMnepaTyphl M OTAe/IeHHsl MaTOYHOT0 PacTBOpa Ha XUMHUYecKuii coctas Ca,(PO,),

. o Xumnuecknii cocras Ca, (PO),, macc., %

) ’ P,O, Ca0 MgO Fe,O, ALO, SO F

1 60 28,600 39,84 0,035 0,0065 0,122 0,470 0,0056
2 70 29,737 39,81 0,193 0,0083 0,143 0,475 0,0058
3 80 30,397 39,72 0,304 0,0094 0,156 0,477 0,0059
4 90 30,685 39,56 0,359 0,0100 0,162 0,477 0,0059
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[locse oTze/leHMe MaTOYHOTO pacTBOpa OT CyCIEeH3HUH,
NPOMBIBKH U CyIlIKa KpucTasindeckoro Ca,(PO,), mossoss-
I0T MOJIYYUTh IPOAYKT C cofepkanueM 28,60-30,69% P,0
39,56-39,84% Ca0 1 0,0056-0,0059% F.

B ta6snne 10 npuBesieHbl pe3yabTaThbl BJUSAHUSA TeMIIe-
paTypbl KOHBEPCUH U TeMIlepaTypbl Ha CKOPOCTb QUJIBTPA-
uuu Ca,(PO,),, mosyyenHoro Ha ocHose pactsopa NH, H,PO,
u Ca0.

Kak BUAHO, U3 TabMLbI NOBBIIIEHNE TeMIepaTyphbl
KOHBEPCUU NPUBOJUT K CHUXKEHHUIO CKOPOCTb GUIbTPALU
¢ 1809,10 kr/mM?*4 npu TemnepaType koHBepcuu 60°C u
¢unbrpanuu 20°C go 1220,28 kr/mM?4 npu TeMmieparype
koHBepcuu 90°C u Temnepatype ¢uabTpanuu 20°C.

[loBbllIeHMe TeMIepaTypbl GUIBTPALIMU CIOCOOCTBYET
yBeJIM4eHHI0 CKOPOCTU GUuabTpanuu. CKOpoCTH AOCTATOY-
HO BBICOKHME Y NTpUeMJIeMBI 15 UCII0JIb30BaHUs poliecca
dbunpTpanuu.

PaspaboTaHbl ruOKMe MPUHIMIIMAIbHbIE TEXHOJIOTHYe-
CKHe CXeMbl ¥ COCTaBJIeH MaTepHaIbHbIN 6a/1aHC TPOU3BOJ-
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ctBa kopmoBoro Ca,(PO,), u3 3®K u pactsopos NH,H,PO,.
Ha pucyHke 6 npuBesieHa ruOKas, IPUHIUIIAAIbHAsA TeX-
HOJIOTMYeCKasl cxeMa Ipou3Bo/cTBa KopMosoro Ca,(PO,),,
otBevarwouiero 'OCT 23999-80, BricIIKi U EPBBIH COPT.

[To nepBoMy BapHaHTy B peaKTOp pasJioxeHus (mo3. 1)
OZJHOBPEMEHHO MOAI0T OYHIIEHHYI0 KUCIOTY, U3BECTHSAK U
060pOoTHBIN pacTBOp. O6pasyrouascs nyjabia HacocoM (o3.
3) nepekayuBaetca Ha GuibTp (1m03. 5). Ca,(PO,), mogaercs
Ha CYILIKY B CYIIMJIbHBIN 6apabaH (1103.8) u faJsiee Ha CKIa[,
Kupgxas pasa Bo3BpalaeTcs B peakTop pas/ioxkeHus (1os. 1).

[To BTOpomy BapuanTy pactsop NH,H,PO, kouBepTHpytoT
CaO0 B cMecuTee (1103. 2), 06pasyolyocs My/1bIy HACOCOM
(mo3. 4) nopatoT Ha GuabTp (103. 5), TBepAyIo Gpasy Hanpas-
JIAIOT Ha CYLIKy B CyIIWJIbHBIN 6apabaH (mo3. 8), xkujkas
da3a cTekaeT B NIPOMEXKYTOYHYIO eMKOCTbD (1103.6).

Ha pucynkax 7 v 8 npuBezsieHbl MaTepUaJbHbIX II0TO-
KOB ¥ MaTepHa/bHble 06aJaHChl TPOU3BOACTBA KOPMOBOTO
Ca,(PO,), u3 mpejBapuTeIbHO 06€CHTOPEHHOTO U 06ECCYb-
¢payennoro IPK u pactsopa NH,H,PO,.

Ta6auya 10.
IokasaTesu ckopocTh puasTpanuu Ca,(PO,), B 3aBUCUMOCTH OT TeMIEpaTypbl KOHBEPCHH U (]mﬂprau:n
Ne Temneparypa Temneparypa, CkopocThb (puibTpanuu Cas(PO 4)2, KIr/m*y4
Konsepcumu, °C ¢uabTpanun,°C 110 1MyJIbIIbI 110 TBep/oii (aze 0 PUILTPATy
20 1809,10 975,66 833,44
1 60 40 1960,33 1057,22 903,11
60 2003,21 1080,34 922,87
20 154423 866,32 677,91
2 70 40 1673,32 938,74 734,58
60 1709,92 959,27 750,65
20 1347,35 788,67 558,68
3 80 40 1459,98 854,60 605,38
60 1491,92 873,30 618,62
20 1220,28 749,32 470,96
4 90 40 1322,29 811,96 510,33
60 1351,21 829,72 521,49
CaCOs Obop. p-p
2] |
a DJQ Ha ra3 O4YHCTKY
1
FppMA® ~~~~~~ 7777 H
wog] | = |
6 E B,L] i
: ' Ha cknag
|2 No:
! !

Puc. 6. TexHosiornyeckas cxema noJiyueHus kopmosoro Ca,(PO,),:

a - c ucnosib3oBaHueM IPK; 6 - ¢ ucnoib30BaHMEM OYHUIEHHOro pacTBopa NH, H,PO,.
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2069 kr H20 2688 kr 385 kr
2069 kr 702 xr Palfgfﬂlg mr;m v I Ca0 99.5%
oumnt, DDOK CaCOs (99,5% N
(P20 16,98%) v v * 3 ( Il) KOHBEPCHS 60 kr NHs
309 kr CO:2 481 H:20 gr
PANIOXXEHHE 453 kr H:20 2532 kr
A\
4078 kr Gy
v DWIBTPALIAS I‘;:;' Lo
Knn. das. r
DOUJIBTPALIMA
l—l 2367 KI' 1482 Kr
\ 4
1711 kr H:0
y CYILKA 382
CYLIKA L i
711 kr l
l 1000 kr
Cas(POs)
1000 kr
Cas(POu):2

Puc. 7. MaTepua/IbHbIX NOTOKOB U 6A/IaHCOB
nosy4yeHus kopmosoro Ca,(PO,), u3 3®K

Puc. 8. MaTepuabHbIX NOTOKOB U 6a/1aHCOB
noJsiy4eHus kopmogoro Ca,(PO,), u3 pacTeopa
NH,H,PO,.

Tabauya 11.
ConocTaBMTE/IbHbIE NOKA3aTe/IU COAEPKaHUS OTPaHUYEHHbIX BpeJHbIX NpuMecei
B MOJIy4Y€HHBIX KOPMOBBIX pocpaTax Kaabuua us MOPK LK
Hanm-e Conep:xaHue BpeIHbIX KOMIIOHEHTOB, Macc. %
Ne | KOpMOBBIX As Pb Cd F
dochator | [1o TOCTy | ®akTnu-e | [lo TOCTy | ®akrtuu-¢ | o TOCTy | ®akTnu-¢ | o FTOCTy | ®akTHu-¢
1 Ca(H,P0,), 0,005 0,000054 0,002 0,0000578 0,008 0,0000135 0,2 0,15
IPaHYILIL
2 Ca(H,P0,), 0,005 Orec. 0,002 Orec. 0,008 Orec. 0,2 0,012
KPHCTAJLL.
JKD
3 0,005 0,000222 0,002 0,0000389 0,008 0,0000117 0,2 0,005
KpUCTAJLL
4 TR 0,001 0,000253 0,002 0,0000545 0,008 0,0000104 0,2 0,042
KPUCTAJI. 1-copt
5 TK® 0,0002 0,000253 0,002 0,0000545 0,008 0,0000104 0,2 0,0058
KPUCTA/UL. | BBICHLCOPT

*CoenacHo Esponetickum cmandapmanm codepcanue F 8 kopmosom gpocchame He doadicHo npesviwwams 6oaee 0,02 %

[lo mepBoMy croco6y asst noayderuss 1000 kr kopmo-
Boro Ca,(PO,), Heobxogumo 2069 kr ounmennoro IPK c
KOTOPBIM Pa3/IaraloT U3BECTHSK, 06aBsIOT 2069 KT BOJbI
U T0CJIe TIPeKpalleHus poliecca PasJioXKeHHs MyJIbIy OT-
GUIBTPOBBIBAIOT U CyIIAT. [l0c1e CyIIKy moJIyduId TOTOBOM
npoaykT B kosindectBe 1000 Kr, oTBevarolero npebsBJsie-
MbIM Tpe6oBaHusaM [OCT 23999-80 k kopMoBbIM pochaTam
KaJIbIIUf, IePBbIN COPT.

[Io BTOpOMY cmoco6y [Jis MOJy4eHUsT KOPMOBOTO
Ca,(PO,), B pactBop NH,H,PO, no6asasmm Ca0, o6pasyromry-
10CS TTYJIbITY OTQUJIBTPOBAIM U TBEPAYI a3y BLICYIIUIIH.
[Tpu 3TOM, MOJTy4eHHbIH KopMOBOH Ca, (PO, ), cooTBeTCTBYET
['OCT 23999-80, BbICIIHUI COPT.

Tak>ke mpoBeJieHbl aHAJIKU3bl HAa COJIEPXKaHNEe BPeJHbIX
npuMecel, Takux Kak As; Pb; Cd u F, rie BBeieHO orpanu-
yeHue B [OCT 23999-80, k kopmoBoMmy docdaTy KanbLus,
Pe3yJIbTaThl XUMHUYECKOTO U MacC-CeKTPaIbHOTO 3JIEMEHT-
HBIX aHAJIM30B MPUBE/eHbI B Tabsume 11.
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Pe3ysnbTaThl XUMUYECKHUX U MacC-CIEKTPaIbHBIX 3Jie-
MEHTHBIX aHaJIM30B NMOKA3bIBAIOT, YTO BCE BHU/bI MOJIY-
YEHHBIX KOPMOBBIX pocdHaToB KajblHsl COOTBETCTBYIOT
BCeM npeabsaBasieMbiM TpeboBanusm 'OCT 23999-80, k
KOPMOBBIM dochaTaM KaJabLusl.

BbIBOABI.

[lyTeM cucTeMaTUYECKUX UCCJIELOBAHUMN ONpejeseHbl
OINITUMaJIbHBIE YCIOBUS TEXHOJIOIMYECKHX TAPAMETPOB BCEX
MPOLIECCOB M Pa3paboTaHbl TEXHOJIOTUH GE30TXOAHOTO, 3HEP-
ro- ¥ pecypcocheperaroiiero noJay4yeH1s rpaHyJIMpOBaHHOTO
n kpuctammyeckoro Ca(H,PO,), kopmMoBo#i 1 60.1€€ BBICOKOH
YUCTOTOH MPU CTEXHOMETPHUYECKOH U TOBBIIIEHHON HOPMBI
KucJ0THOTO peareHTa U3 dOK, nmosyyenHoro MOOK IIK,
u3BeCTHsAKa U pactBopbl NH,H PO, cocraBsienbl MaTepu-
aJIbHBIX TOTOKOB U PACCYUTAHBI MAaTEPUAJIBHBIX GAJIAHCOB.
[lonyyennpi kopmosoi Ca(H,PO,), cooTBeTCTBYeT MO BceM
NI0Ka3aTeJsisiM, pebsiBisieMblM TpeGoBanussM ['OCT 23999-
80 u crangapTaM EBponelickux cTpaH.



Ha ocHOBe 3KcnepuMeHTa/IbHbIX JAaHHBIX, YCTAaHOBJIEHBI
OINITUMaJIbHbIE YCI0BUS TEXHOIOTMYECKHX TAapaMeTpPOB Beel
CTaZlMH Ipoliecca, Pa3paboTaHbl NIPUHLMIHATbHbIE TEXHO-
JIOTUYEeCKHe CXeMbl, COCTaBJI€Hbl MaTePHa/IbHBIX IOTOKOB U
paccyMTaHbl MaTepUaJIbHbIX 6anaHcoB nosy4yenus CaHPO,
u Ca,(PO,), kopMOBO#i 1 60J1€€ BLICOKOH KBaIMPUKAL[MU Ha
ocHoBe JDK n3z MODK IIK, CaCO, u pacrsopel NH,H,PO,,
NyTeM pasyioxeHUs U3BecTHsAKa JPK u KoHBepcuel pac-
tBopa NH,H,PO, okcunom kasbuust. [losrydeHHbIA KOpMOBOH
CaHPO, u Ca,(PO,), COOTBETCTBYIOT 10 BCEM MOKA3aTeIsIM,
npeabsBiaseMbiM TpeboBaHuAM ['OCT 23999-80 u ctangap-
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TaM EBpomneiickux cTpaH.

Pa3paGoTaHHble TEXHOJIOTUH IPOU3BOACTBA KOPMOBBIX
docdaTos KanbLys (TpaHYIMPOBAHHbIE U KPUCTAIMYECKHE
Ca(H,PO,),, CaHPO, 1 Ca,(PO,),) ABJIAIOTCSA 6E30TXOAHBIMH,
3Hepro- U pecypcocOeperariuMy U MoJy4YeHHbIH TPOSYKT
COOTBETCTBYET 110 KA4eCTBY KOPMOBBIM U 60Jiee BEICOKUM
kBaiudukanusam ¢ochaToB Kanabuus. PazpaboTaHHbIe
TEXHOJIOTUH JIETKO alalTUPYIOTCS K CYLeCTBYIOLIUM TeX-
HOJIOTHSM NTpoU3BoAcTBa Gochopcoaepxaliux yaoopeHu,
0JIy4aeMbli IPOSYKT UMIIOPTO3aMellaeMbli U 9KCIIOPTO-
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YOK: 502. 5043:631.6
OLEHKA CTENNEHHU 3ATPA3HEHHOCTHU U BA3OBOM
IJ0OJOPOJHOCTH 3ACOJEHHBIX ITOYB C
UCIHOJb30BAHUEM COJIEYCTOMYUBBIX KYJIbTYP
MHUKPOOPT'AHU3MOB

AxmenoBa 3axpo PaxmaToBHa,
3aBeayomas jaboparopuet,
HoparumoB Adayaa3u3 Aaxam yriu,
CTa)Kep-HUCCIIeA0BaTelb,

Illonaxynos Tynknn JDpkuHoBHY,
MIIQILIHI Hay4YHbIH COTPY/JHHUK,
XycanoB Toxup CyHHAaTOBUY,
CTapILIMi HAYYHBII COTPYIHUK,
Xampaesa 3néna TamreMmupoBHa,
MJIQJIIIMN HAYYHBIA COTPYAHUK,
Sxsiea MyHaBBap AGayKaxxapoBHa,
MIIQILIHI HayYHbIH COTPY/JHHUK,
WuctutyT Mukpodmonornu AxkaneMun Hayk PectryOnmmkn Y30eKucTaH.

AHHOTanus. b1y U3y4eHbl CTelleHU 3aCOPEeHHOCTH 3a6POLIeHHbIX T0YB GbIBIIMX a3PO/IPOMOB CeJIbX03 XUMUU Mup3a-
6ackol, I'ynucrancko, basiyTckoil paiioHoB ChIpjapbUHCKOM 06/1aCTH. YCTaHOBJIEHO, YTO MOYBbI ObIBIIKX a3POPOMOB
CeJIbX03 XUMHHU TPeX palioHOB OT/INYAIOTCS KAK 110 COCTaBY U OCTaTOYHOM KOHL|EHTpaLUK IeCTULU/I0B, TaK U 110 COJIePKaHHUI0
COJIEH, CTENMEHbI0 U TUIIAMU 3aco/ieHHOCTH. [loyBa aspospoma Mup3abaikoro pailoHa oKasascsl CUJIbHO 3arpsi3HEHHBIM,
cpeziHe 3arpsi3HeHHbIM - basiyTckul, MeHee - ['ysiMcTaHCKUA pailoH. C MCI0JIb30BaHKUEM KYJIbTYPaJIbHbBIX )KU/IKOCTEHN He-
KOTOPbIX 6aKTepui U rPpUOOB, Bbl/le/IeHHbIX U3 3aCOPEHHBIX TOYB U CEMSIH MIIEeHHUIbI cOpTa «['03roH» ObLJIO ONpe/ieseHOo
6a30Bast IJI0/I0POJHOCTb HCCIelyeMbIX 0YB JIJIsl CO3/JaHus CIOCO60B UX 6uopeMeinanuu. [IpuBesieHbl CpPaBHUTEIbHbIE
JlaHHbIe MJI0JJ0PO/MS OYBBI UCC/IelyeMbIX PallOHOB, Bbl/leJIEHHBIX U3 JIOKAJIbHBIX MECT 3aCOPEHUs NEeCTULUAMH.

Kiio4eBble c10Ba: a3po/jpoMbl, 104Ba, 3aCOJIEHHOCTb, 3aCOPEHHOCTb, TECTUILH/Ibl, MUKPOOHbIH eH3ax, aKTHHOMULIETHI,
XpoMaTorpadus, ceMeHa MIIeHHULbl, BCXOXeCTb, JI0J0POLAHOCTb.

Abstract. The contamination levels of abandoned soils of former agricultural chemistry airfields in Mirzabad, Gulistan,
and Bayaut districts of Syrdarya region were studied. It was found that the soils of former agricultural chemistry airfields
in the three districts different of destracshion (residual) concentrations of pesticides, as well as in salt content and degree
and types of salinity. The soil of the Mirzabad district airfield was found to be heavily contaminated, Bayaut was moderately
contaminated, and Gulistan was less contaminated. Using culture fluids of some bacteria and fungi isolated from contami-
nated soils and Gozgon wheat seeds, the basic fertility of the soils under study was determined to create methods for their
bioremediation. Comparative data on the soil fertility of the studied areas, isolated from local pesticide contamination sites,
are presented.

Keywords: airfields, soil, salinity, weed infestation, pesticides, microbial landscape, actinomycetes, chromatography,
wheat seeds, germination, fertility.

Annotatsiya. Sirdaryo viloyati Mirzaobod, Guliston, Boyovut tumanlarining sobiq qishloq xo‘jaligi kimyosi aerodromlari
tashlandiq tuproglarining ifloslanish darajalari o‘rganildi. Aerodromlar tuproqlari tarkibidagi koldik pestisidlar konsen-
tratsiyalari, tuzlar miqdorlari, sho‘rlanish tiplari bo‘yicha nisbatan farq qilishi aniglandi. Mirzaobod tumani aerodromining
tuprog‘i kuchli ifloslangan, Boyovut tumani o‘rtacha darajada, Guliston tumani tuprok namunalari kamroq ifloslanganligi
aniklangan. Ushbu tuproklarning bazaviy unumdorligini baholash va remediatsiya asoslarini yaratish uchun G‘ozgon bug‘doy
navi urug‘lariga pestisidlar bilan ifloslangan tuproqlar tarkibidan ajratilgan ayrim bakteriyalar va zamburug‘larning kultural
suyugqliklaridan foydalanib, bioremediatsiya qilish imkoniyati aniglandi.

Kalit so‘zlar: kimyo aerodromlari, tuproglar, sho‘rlanish, pestisidlar, mikrobial peyzaj, aktinomisetlar, xromatografiya,
bug‘doy urug'i, unib chiqish, unumdorlik, bioremediatsiya asoslari.
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BBegeHue.

3acoJieHue 0YBbl, 0C06EHHO IOCEBHBIX IJI0IA/EH, Tpesi-
Ha3HaYeHHbIX K MOCEBY CEJbCKOX03HCTBEHHBIX KYJIbTYD
U BbITEKAIOIMe U3 HUX Npo6JeMa - 3aCOpeHUsI BOJHBIX
UCTOYHHUKOB, 60JIE3HU pacTEeHUH, YeJ0BeKa U XKUBOTHBIX
sIBJIsIeTCS [JIaBHOM MPo6/1eMOH BCcero MUpa, KOTOpbIe CO3-
JAI0T HeMaJible Po6JieMbl B 06/1aCTH OXpaHbl IPUPOALI U
3/l0pOBbe Yesl0BeKa.

B npo6/ieMHBIX N0YBaX, CTpaJaliie OT MOYBEHHBIX
NaTOTeHOB, MOBBIIIEHHOM KOHIIEHTPALUH COJIeH, OCTaTKOB
Ype3MepHO MHOT0 HCI0Jb30BaHHBIX MECTHUIUAOB U XU-
MHUYECKHX BelecTB NPOUCXOAUT IIJIOXOHW POCT U pa3BUTHE
pacTeHU Mpex/Je BCero M3-3a HU3KOW GHMOJIOTHYECKOHN
aKTUBHOCTH 1104B. [1/10Z10poAiKe OYBBI, COZleprkaHKe ryMyca
POCT ¥ pa3BUTHE PACTEHUH ONpe/iesieTcsl MUKPOOHOTOH Mo-
YBbI, U3-32 0CMOTHYECKOI0 COJIEBOTO CTPecca U TOKCUYHBIX
MOHOB, COZieprKalliiecs B cocTaBe NMo4BkI [1,2].

[louBeHHbIE MUKPOOPTaHU3Mbl UTPAIOT BAXKHYIO POJIb
B obecreyeHUU IJI0LO0POAUS MOYBBI, TEM CAMBIM B 06e-
ClleYeHUH BO3/eJIbIBaeMbIX CEbXO3KYNbTYP U BCEX BUJIOB
pacTeHUH 3/ieMeHTaMH1 TUTaHUs [J15 KX HOPMaJIbHOTO POCTa
Y Pa3BUTHS, a TAKXKe UX yPOXKAHHOCTH.

CrefoBaTesIbHO, 3aCOJEHHOCTb U COZlepXKaHHe BOABI B
NI0YBe MEHSIOTCS BO BPEMEHU U NPOCTPAHCTBEHHOM pac-
N0JIOXKEHWH MOHOB coJiell. BausHus kosie6aHui 3acosieH-
HOCTH, TUIIbI 3aCOJIEHUS U COJlepKaHUs BOZbI OKa3blBaeT
CyILeCTBEHHOE BIUSIHYE I0YBEHHbIE MUKPOOPTaHU3MbI, 4TO
Ba)XHO J1JIs1 pacTEHUEBO/CTBA, yCTOHYNUBOTO 3eMJIEN01b30-
BaHUs U 6UopeMeAMaLy 3acoeHHbIX 04B [3]. [lo4Bbl B
NPUOPEXHBIXK, 3aCYIIJIMBBIX U M0Jy3acyLLINBbIX paiioHax
UMEIOT MOBBILIEHHOE 3aC0JIEHHUE.

3aco/IeHHOCTb U BbITEKAIOIME U3 HUX TPO6/IeMBbI ABJIS-
eTcsl [JIaBHOU Mpo6JieMoit BCceX CTpaH MUPa, BbI3bIBAIOLIUI
COJIEBOM CTpecC He TOJIbKO pAaCTEHUSIM, HO U MUKPOGHOMY
COO00IECTBY NOYBBI, BJAUAIOIMN NIpex/e BCEro, Ha ILJIO-
Jl0pojive, MUKPOGHUOMBI ¥ 6GMOpa3HO06pa3re MOUYBEHHBIX
KOMIIOHEHTOB. B TaKHX MPUPOAHBIX CTPECCOBBIX YCAOBUSAX
3aC0JIeHUSs], MHOT/Ia ZiocTUratolue 10 5,0% pe3ko CHMKaeTcst
POCT U pa3BUTHE PACTEHUH, CIe/J0BaTeIbHO U UX ypOoxKai-
HOCTb [4,5].

CHMXXeHMe Harpy3KH COJIEBOTO CTpecca CYLeCTBEHHO
OCyLIeCTBJISETCS MUKPOOPraHU3MaMH, OTHOCSAILMECS K pas-
JIMYHBIM TAKCOHOMUYECKUM I'PYIINaM, B KOTOPBIX TAKXKe y4a-
CTBYIOT NMPOCTEHIINeE, MXH, JUIIAHHUKY, IHaHOGAKETPUH,
MHUKPOBOZOPOC/H, B LleJIOM, BCe KMBble GUOJOTHYECKHe
CyLIeCTBa, COAeprKalliecs B COCTaBe MOYBLL B nocnennee
BpeMsl JJ1s CTUMYJISILMY 3aLUTHBIX MEXaHU3MOB PacTeHUH
NPOTUB AEHCTBUS QUTONATOrEHOB, HACEKOMBIX U JPYTHX
BpeAuTeJed UCMONb3YIOTCA GUOJOTHYeCKUe Mpenaparsl,
coJiepvallye He TOJIbKO 6M0JIOTMY€ECKH LleHHbIe BEIeCTBa,
HO Y aHTUOHUOTHUYECKU aKTHBHbIE U QUTOTOPMOH COZep-
’alye MeTaboJUThl, 0Jy4YeHHble U3 MUKPOOPraHU3MOB.
B cBolo o4epesb, 3HAOPUTHI U OYBEHHbIE GAKTEPUU PU-
3ocdepbl pacTeHUH UTPAIOT BaXKHYIO POJIb B IO JepKaHUU
KU3HeJlesITeJIbHOCTH BCEX BUJOB PaCTEHUH U UX BBICOKOH
ypoxaiHoCTH [6].
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[ToaTOMY O1leHKa MCXOHOT'O COCTOSIHUA MOYBBI, BKJII0YaA-
I0lllell He TOJIbKO GU3UKO-XMMHUUYeCKHe CBONCTBA, HO U UX
MHUKOOHOTBI 04eHb BaXKHbI /14 Iepexo/ia CeJIbCKOT0 X031~
CTBa B OPraHUYecKOH 3eMJe/le/INY, IpefycMaTpUBatoLlei
He TOJIbKO 3alllUThl OKpYy»Kalolliel cpesibl U NOoAJePXKaHUU
9KOJIOTMYECKOT0 PABHOBECHS IPUPO/ibl, HO U B YACTH IPUTO-
TOBJIEHUSI OPTraHUYEeCKHUX IPOJYKTOB CeJIbCKOT0 X03AMCTBa,
OTJIMYaloLIecs He TOJbKO NUILeBON 6€30MacHOCTBIO, HO U
IIleHHBIM BKYCOM 1 BBICOKOW NMUTATEJbHOCTHIO.

K coxaneHnuto, nogcyuTaHo, uTo Bo BceM Mupe 20% Bcex
UCI0JIb3yeMbIX U 33% opoliaeMbIX 3eMeJIb CTPaJaloT OT Bbl-
COKOT0 coZiepaHus 3acosieHus. OTMe4yeHo, 4TO 3acoJIeHHbIe
TIJIOLA/IM eXKeroiHO yBenuuBaroTcs Ha 10% 13-3a Masioro
KOJINYeCTBa 0CaZIKOB U 60JIblLIel KOJIMYeCTBOM HCIIapeHus],
BbIBETPUBAHUS KOPEHHBIX N10PO/, OPOIIEHUS COJIEeHOH BO-
JI0¥ ¥ BTOPUYHOTO 3aco/IeHus. barogapst IpouCcXoAAIUM
HeraTUBHBIM BJIMSSHUEM OMOTHYECKUX U aOMOTHUYECKHUX
dakToOpoB NpUpoAbl U YesoBeyecTBa sKcnepTel PAO mpo-
rHo3upyet, 4To K 2050 rosy Hallero Beka yBeJaudeHUe
apeaJia 3acosieHus1 6yzeT focturaThb 6osee 50% c oxBaToM
BCEX OpOIlIAaeMbIX NAXOTHBIX 3eMeJIb IJIaHeThl [7,8,9].

Jl14 Ipel0TBpallleHUs CYLeCTBYOLIUX U TPe/CTOS X
npo6./1eM HEOT/IOKHOM 3a/laueld AABJIETCA U3y4eHre IPUYH-
HBI ¥ 04aroB 3aC0JIEHHOCTH, CHXKeHMe COJIeBOM Harpy3KU
Ha MHUKPOOHOMBI, PacTeHUH, TI0YBEHHble GHOJIOTHYECKHEe
CBOMCTBA U UX XXKU3HeJesATeJbHOCTH. [lyTeM pasHOCTOPOH-
Hero M3y4eHHUs MUKPOOPTaHHW3MOB M0YBBI, OTHOCALIMECS
K Pa3JIMYHbIM TaKCOHOMHYECKUM TpyNIaM, NpoCcTeHlNe,
MHMKPOBOZIOPOC/IH U Ap. Bce atn paxTopsl ABAAIOTCA abHO-
THYeCKUMH CTPeCcCOPaMH, HeraTUBHO BJIUSIOLINE Ha IIJI0/0-
pOAMEe NMOYBBI, CTAOUIBHOCTb TIOYBEHHBIX KOMIIOHEHTOB U
610pa3HO06pasye NOYBEHHBIX KOMIIOHEHTOB U GAaKTOPOB,
KOTOpbI€e OKa3bIBAIOT HEraTUBHOE BJIMSIHNE Ha KOJIMYECTBO
U KauecTBo ypoxas [9,10].

PemreHne npo6JieMbl JAaHHBIX ABJEHUH fBJISETCA He-
MaJIOBa)KHOM M0 MYTH yBeJUUYeHHUs MJIOJOPOJHs MOUBBHI,
NPUTOTOBJIEHUS KaUeCTBEHHOTO YPOKas, a TAK)Ke CO3aHHUs
Croco60B 6uopeMejualiy Npo6/1eMHBIX NOCEBHBIX MJIOILA-
Jlell CeJIbCKOX0351MCTBEHHOI'0 Ha3HavyeHus [11].

OOBbeKThl U3yyeHHUs U MeTO/bl IPOBe/leHUsA 3KCIepu-
MeHTOB. K HcciejoBaHUIO NOABEPraJuch 06pasLbl OYB,
B3IThble U3 TEPPUTOPUH ObIBIIMX a3POAPOMOB TPEX PAHOHOB
CrlpAapbUHCKOM 06J1aCTH.

Jl1s1 aTOr0 06pasLbl NOYBBI OBLIM B3THI B paspese 0-15
cM 1 15-30 cm Mup3sabazckoro, bastyTckoro, ['yiucranckoro
palioHOB.

OnpegeneHnss MUKPOOPTaHU3MOB U MUKPOOHOTO INeu-
3aka IPOBOJMJIU COTJIacHO MeToAuKaM Eroposa A.E. u He-
TpycoBa. A.U. [12,13]. B paboTe 1cno/ib30BauCh FOTOBbIE
nuTaTtesbHble cpefbl upmbl HiMedia Laboratories.

Cpena MIIA (MsicomenTOHHBIM arap) UCMoJb30BaIU 1S
olpe/ie/ieHHs 061ero KoJM4ecTBa canpoTPOPHBIX MUKPO-
opranusmoB, MIIB (MsiconenTOHHBIN 6yJIbOH) - [1J151 BBISIBJIE-
HUS1 aMMOHUPUIUPYIOIIUX OaKTEPUIL U 06111eT0 KOJIMYeCcTBa
b6akTepuil ceMelicTBa Enterobacteriaceae .

J11 u3y4eHUs1 MUKPOCKOTIMYECKUX I'PUOOB HCIOJIb30-

81



Ne3/2024 -

Basu cpeay: Yaneka- Jlokca: (r/n): NaNO3 - 2; KH2PO4 - 1;
KCI - 0,5; MgS04 * 7 H20 - 0,5; FeS04 * 7

H,0 - 0,01; caxaposa - 30; arap-arap - 20. ITocnie pac-
TBOpEHUA cojlell 06eM NMUTaTeNbHOHN Cpe/ibl OBOJUIH 10
1,0 1 c BOJIOM.

[IpuroToBJieHHble TUTaTe/bHbIE CPe/ibl aBTOK/JIaBUPO-
Basu npu 0,5 aTMocdeprl B TeyeHUe 45-60 MUHYT B 3aBU-
CHMOCTH OT COCTaBa NUTaTeNbHOH Cpefbl.

Jl1s onpesiesleHUs MUKOOUOTBI TOYBEHHBIX 00pa3IioB
NPUTOTOBUJ/IN CMeCh MI0YBBI C JUCTUIJIMPOBAaHHOM BOJIOH, B
KOJIMUeCTBaX, yKa3aHHOMU B pykoBoAcTBe [13]. [lyTeM Apo6-
HOT'0 pa3Be/leHusl CyClIeH3UH NOYBBI B KoindyecTBe 1,0 MJI C
MOMOIIBIO CTEPUJIBHON TUIIETKY IepEeHOCUIIN T00YEPeHO
B IPOOUPKHU € 9 MJ1 06BEMOM cTepuIbHOH BoAbl. [locie fo-
cTkeHUa 10-KpaTHOM CTelleHHU pa3Be/ieHue BbICeBalIN Ha
NPUTOTOBJIEHHBIE IJIOTHBIE TUTATebHbIE CPe/ibl METO0M
ITpUxa ¥ noMemtanu B TepmocTat (30 C), 6;1aronpusTHON
[/ pocTa MUKpoopraHu3MoB. Ha6stozeHe Benn yepes
KaXk/ible 6-4acOB U OTMeYa/u POCT MyTeM IMoJCcyeTa Bbl-
ABJIEHHBIX KOJIOHUH.

KnaccudurkanvoHHble NPUHA/JIEKHOCTH BbISBJIEHHBIX
MHUKDPOOPraHMW3MOB ONpeJiesIM Ha Macc-CIeKTpoOMeTpe
MALDI-TOF [14].

[TpoAyKTbI pa3/iokeHUsl NECTULHU/OB ONpeessalu Me-
TozoM (GX-MS). CTaHapTaMu 415 onipefieieHUs CIyKUJIU
umugakaonpuf (kouduzaop), unponua v afgonuc. 06pasubl
N04YBEHHbIE PACTBOPSI/IN B XJI0podOpMe, IOCJIe BbISIBJIEHHE
MIMKOB COTJIACHO NOZABWKHOCTH U CIEKTPA XPOMaTOIPaMMbl
CpaBHHMBAJIU CO CTAaHJAPTaMU B CCTeMe XJ10pOpOPM — 3TH-
J0BbIH ciupT (10:1) c uccefyeMbIiMU 06pa3raMy 3aCOpeH-
HBIX IeCTUIU/IAMH [10YB.

Pe3y/bTaThl U MX 06CYXKEHHeE.

Jl1g onipeJiesieHNs CTeNleHU U TUTIOB 3aCOJIeHUs, a TaKXKe
3aCOPEHHOCTH NMeCTULMJAMH, a TaKKe KOJNYeCTBEeHHBIH
Y KaueCTBEHHBIN COCTaB pa3/JIMYHbIX MUKPOOPraHU3MOB
UCII0JIb30BaJIM CYClIeH3UH, IPUTOTOBJIEHHbIEe U3 06Pa310B
NI04BBI, IPUBe3€eHHbIe U3 3aCOPEHHBIX T0YB TPeX BbIIIEyKa-
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3aHHbIX palloHOB CbIpapbUHCKON 06J1aCTH.

HccnenoBany Haauyyve ¥ KOHIEHTPALMU COJIeH, OKa3a-
Tesu pH, TUNIBI 3acoieHus, @ TaKKe OCTAaTKU NMeCTUIH/OB
C y4eTOM NPOMEXYTOYHBIX MPOAYKTOB UX PasoXKeHUs B
NPUPOAHBIX YCIOBUSAX.

Oxasasiock, YTO HECMOTPSA Ha PerHOHANbHOE eJUHCTBO
1 6JIM30CTb palloHOB B reorpaduieckKoM paspese Ucciesy-
eMble MI0YBbI PE3KO OTJIMYAIUCh MEX/Y COO0H M0 CIEeKTPy
U COZleP>KaHHUI0 OCTATOYHBIX KOHLIEHTpALUi NecTULU/0B,
coJiepKaHueM coJiel, TuIIaMU 3aC0JIEHHOCTH, IOKa3aTelsIMU
pH 1 MUKpOGHOIOrMYECKUM TeH3aKaM.

MeTozn0M BbICOKO3)PEKTUBHOM KUAKOCTHON XpOMaTO-
rpaduu (BIXKX) onpenensnu ocTaTKU U NPOMEXKYTOYHbIE
NPOAYKTHl JeCTPYKIUU NeCTULUJOB, cojepxaliuecs B
cocTaBe 00pa3L0B MOYBLI, B3AThbIe B paspe3e 0-30 cM u3
OBIBIIMX PabO0YMX MJIOIIAJeH a3pOJAPOMOB CeNbX03 XUMUHU
Mupsabagckoro, I'yincranckoro u basgyTckoro paiioHoOB
CrIpAapbUHCKOM 06J1aCTH.

OnpezesneHre KOJWYECTBO OCTATOYHBIX NECTULU/OB B
NoYyBax Tpex pailoHOB MeTosoM GX-MS U uxX cpaBHeHUe
N0Ka3aJ/I|, 4TO B N0YBaX apojpoMa Ceslbx03 XUMUHU bas-
YTCKOTO paiioHa 6bLJ10 06HAPYKEHO 60JIbILIOE KOJUYECTBO
apoMaTH4eCcKOro BelllecTsa - 2,4,5,6-TeTpax/10p-M-KCUJIO.

B noyBax aspoApoMa cesbx03 XUMHUHU ['yIHCTaHCKOTO
palioHa 6blI0 06GHAPYXEHO caMoe 60JblIoe KOJUYECTBO
1,3-BeHsun-gu-KapboKCUNAbHON KUCIOTBI, OUC -(2-3TUATEK-
cun) adupa, a TakKe JeKa-Xa0p-6udpeHu1.

B nouBax cesibX03 XuMUM Mup3abaZickoro paiioHa Takxe
6bLJ10 06HApYKEeHO 60JIbIIOe KOJIM4ecTBO 1,3-6eH3Un-Au-
KapOOKCUJIBHON KUCJIOTBI U OUC (2-3TUJI- TeKcu)- adup
10 CpaBHEHUIO C JPYTMMHU BellleCTBAMU apOMaTHYeCKOH
NPHPOABL.

BbLJ10 yCTaHOBJIEHO, YTO HECMOTPS Ha J0JITHE TOAbI
CyLlleCTBOBAHME a3pOJpOMOB U UX 3aKpbITHs B 1995 ropy
B COCTaBe MOYBbI UMEEeTCS J0CTaTOYHOEe KOJMUYecTBa Ie-
CTULIM/IOB U MMPOAYKTHI X Pa3JIOXKeHHUs], a TaKXkKe BBICOKOe
CoZlep’KaHue Pa3/IMYHBIX COJEH.

52—.07

Ae-07

3e-07

4, 3-Benzenedicarbonylic acsd, bis(2-ethylhexyl) ester
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PucyHok 1. (A, B). OcTaTKH NeCTUIMAO0B, 06HAPYKEHHBIX B IOYBaX GLIBIIKX a3pogpoMoB basyTckoro,

T'ynucranckoro paitoHoB ChIpJapbUHCKOM 06/1aCTH.
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PucyHok 2. OcTaTKM NecTULU/0B, 0GHAPY>KeHHBbIX B I0YBaX GbIBLIEro a3poApoMa ceIbX03 XUMUHU

Mupsa6aackoro paiioHa CbIpJapbUHCKOU 06/1aCTH.

Ta6auya-1.
CTeneHM U TUIIBI 32COJI€HHS NOYBbI GLIBIIUX a3POAPOMOB CeJibX03 XUMHUH ChIpAapbUHCKOH 06/1aCTH
Crenenn
Mecro oT00pa Tunsi no Ece, Hopma pH
32C0JICHHOCTH pH Ioxa3zareas
00pa3LoB N0YBbI 3aC0JIeHHUs MOYBBI
no Ece, dS/m
HPEeNbHO CHIIBHO

Mup3abackuii 9 3aCOJICHHAS 10YBa, 2.7 CHJILHO

paiioH ’ cynb(haTHO XJIOPHIHOTO ’ TIeI09HAS

THIIA
. CHJIBHO3ACOJICHHA 5 TI0YBa,
Bastyrckuii cpenHe 5,5-6,5
. 2,5 XJIOPU/THO-CYIb(haTHOTO 7,9
paiion IeNnoYHast
THIIA
. CPEIHE3aCOJICHHA 5 [10YBa,
['ynucranckuii cnabo
. 1.9 XJIIOPHIHO-CYITB(ATHOTO 7,3
paiion -, IeN0YHast

Jlanee, 66110 U3y4eHO arpOXMMHUYeCKHE OKa3aTe 1 1C-
cJlelyeMbIX [10YB, CTeNIeHH U THIIbl 3aC0JI€EHHOCTH, [I0Ka3a-
TeJsiu pH, B cpaBHeHMe C HOpMOH BOAOPOJHOT0 TOTEHLIAAIa.

W3 naHHBIX Ta6J1.1 BUAHO, UTO B XOJle IPOBE/IEHHUs IKC-
NepUMeHTOB OblJI0 06HAPYKEHO, YTO HM3ydyaeMble TMOYBBI
TPEX TYMaHOB OT/INYaJIUCh MEX/Y COO0M 110 CTeNeH! U TH-
naM 3acoJieHHoCTH U pH. BofopoHbli NoKa3aTe b MOYBEI
Mup3sabazckoro pailoHa uMeJs Bbicokoe 3Hauenue pH-8,7,
BaayTtckoro - pH-7,9, T'ysucranckoro - pH-7,3, 4To no3Bo-
JIleT UX OTHECTH K CUJIbHOLILEeJ04YHOH, Cpe/iHelleJI0UHOH
U caabolleso4HOMY MoKa3aTessaM. TUIIbl OTHOCHUJIUCH K
CUJIBHO 3aC0JIEHHOM Cy/1b$aTHO-XJIO0PULHOTO, XJIOPUHO-
cy/1b$aTHOrO TUIIOB.

HccnenoBaHya nokasasiy, YTO CUJIbHO 3aCOJIEHHOH OKa-
3aJsics noyBa Mup3abaicKoro palioHa, B KOTOPOW CTeleHb

3acoJsieHust coctaBuia 2,9 dS/m, 4To npujaeT cBoicTBa
CUJIbHOW 3aCOJIEHHOCTH, TaKXe B OTJIMYME OT APYTUX paii-
OHOB noka3aTeJsib pH coctaBus 8,7, YTo ABJISETCSA CUIBHO-
mesioyHol noyuBoil. [louBa BasiyTckoro paiioHa okasascs
CUJIbHO3aC0JIEHHOU XJIOpPUIHO-CY/IbATHOTO TUIIA, CTENEHb
3acosieHus1 dS/m 2,5, pH-7,9 u oTHOCUTCSA K cpeiHele104-
Hoit mouBe. Torza, kak moysa ['yiMcTaHCKOT0 pailoHa UMeeT
CpeJiHel0 3aCoIEHHOCTb, TUII 3aCOJIEHUS-XI0PUJIHO CYIbdaT-
HbIH, pH-7,3 1 0OTHOCUTCS K €/1a601Ie09HOH.

CpaBHHUTe/IbHbIE aHAJIN3BI [10 CTENIEHU 3aCOJIEHHOCTH U
1[eJIOYHOCTH TOYBBI TOKA3aJIU CJIeAYIOLIYe 0CIe[0BaTe b-
HOCTHU 3aCOPEHHUS COJISIMU MEX/Y palloHaMu:

Mupsabazackuii > basgyTckuil > ['yIMCTaHCKUH >.

HWrak, noyBa Mup3abajckoro paiioHa 3aHUMaeT [IepBoe
MOJIOXKEHUE 110 3aCOJIEHHOCTH U 3arpsi3HEHHOCTH, 3aTEM
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BasyTckuii, MeHee 'yauctanckuil pailoH CblpapbUHCKON
06.J1aCcTH.

M3BecTHO, YTO MUKPOOPTaHU3MBbI NOYBbI IPUHUMAIOT
AKTUBHOE yYacTHe NPU AeCTPYKL MU OpraHUYeckuX OTXO-
JI0B NI0YBBI, 6/1arogaps ¢epMeHTaMu TUAPOJIUTHIECKOTO
Y OKHCJIUTEJNBHOTO AefCTBUS, B IlepeBo/ie MUHepabHbIX
3J1eEMEHTOB B JIOCTYTHbIe GOPMbI, @ UMEHHO B HOHHBIE U IO~
BIXKHbIe GOPMBI, B YaCTHOCTU YA06peHul, mpex /e Bcero (P,
N, K), BHOCHMBIX B BbIpalliiBaHUH CEJbCKOX035MCTBEHHBIX
KyJIbTYp U pacTeHUH. A30To6aKTephl IOYBbI YIaCTBYIOT B
npoleccax a3oT GUKCALUHY, B PeTY/IALMHU AOCTYNa TUTaTeb-
HBIX BELeCTB He TOJIBKO /1151 IOTpebJIeH!sl CBOel XKU3He es-
TeJIbHOCTH, HO M paCTeHUSM OCHOBHBIX 371eMEHTOB MU TaHMSI.

B cBsI3M Cc 3THUM, BaXKHOe 3HAaYeHHUe HMeeT U3y4yeHUe
KOJINYeCTBEHHOTO U KauyeCTBEHHOI0 COCTaBa MUKOOHOTHI
N0YBBI, COZiepaliyecs B COCTaBe MOYBbI.

W3yyeHneM MUKpPOGHOTO Nei3axa 3arpsA3HEHHbIX 0YB
pasJMYMMBbI ECTULUJAMHY, UCTIOb3YEMBIX PaHee B CeJlb-
CKOM X034HcTBe. I3 cocTaBa 10uBbI ObLI0 BbIZIe/IEHO 60Jee
200 130/ TOB, COAieprKalliie MUKPOOPTaHU3Mbl, OTHOCAIIU-
ecsl K pa3/InYHbIM TAKCOHOMHUYECKUM IPyIIaM, U3 KOTOPBIX
ObLIY OYMILEHBI 10 TOMOT€HHOT0 COCTOSIHUA 60.1ee 50 KyJib-
Typ 6aKTepul, rpub0B, aAKTUHOMUIIETOB, JJA’Ke U JPOHOKEH.

KynpTypel, MMewone Haubosiee 60JblIMe KOJWYECTBA
U CTabUJIbHbIE B CTPECC YCA0BUAX ObLIN UAEHTHUPUIIU-
poBanbl MeTogoM MALDI-TOF Macc- cnekTpoMeTpuHy,
TaKue Kak Streptomyces violaceorubidus, St.rochae, Kocuria
rosea, Pseudoarthrobacter oxydans, Klebsiella pneumaniae,
Arthrobacter crystallopoietes, Bacillus cereus, Citrobacter
braaki, Providencia retgeri, Bacillus cereus, B. megaterium. B.
subtilus, Pseudomonas aeruginosa Ps. xanthomarina.

JloMuHupyollee NMoJ0XKeHHe Cpefi HUX UMEeNH Cliefly-
I0ll{Me KyJAbTYpbl: B. megaterium, B. subtilus, Ps.aeruginosa,
a TakKXe aKTMHOMHULEeTHI Str.violaceorubidus, Streptomyces
rochae, o6s1ajatonye 60/JbII0H aHTUOUOTUYECKOH aKTHUB-
HOCTBIO IPOTUB QUTONATOTEHOB.

[Tocsie BolZjeIeHUS B YUCTYIO0 KY/IbTYPhI BbIllIeyKa3aHHBIX

KYJIbTYp MUKPOOPTraHU3MOB, OblJIY TPOBe/leHbl MUKPOBere-
TallOHHbIE ONBITHI /151 OLleHKH COCTOSIHUS [J10/JOPOAHOCTH
M3y4yaeMbIX 00pa31[0B 3aCOPEHHBIX TOYB MEeCTULHAMH.

Jl/141 3TOr0 UCTI0/1b30Ba/X abOPUTeHHbIX JOMUHUPYIOIIUX
KYJIbTYP, YCTOMUUBBIX K CTPECC YCIOBUAM 3aCOI€HHOCTHU U
(01358

HcxopHas nI0A0pOAHOCTb 06PA3Il0B OYBHI TPEX pako-
HOB U3y4aJli B JIJaOOPaTOPHBIX yCIOBUAX C UCIIOJIb30BAaHUEM
CeMSsIH NIeHU1 bl copTa «['03rOH» € UCN0/Ib30BaHKWEM a60pHU-
TeHHbBIX KyJIbTYp 6aKTepUH U aKTHHOMUIIETOB, BbI/leJIeHHBIX
U3 TO0YBHI CKJIaZla NecTUIU0B Mrp3abacKoro paioHa.

Jl1s1 aTOrO CeMeHa MiueHuIb! copTa «['03roH» B KoJnye-
cTBe 10 15 ITYK ObLIY NOCAXKEHBI B CNIeL{HaIbHble COCY/bI,
coziepkaie 150 rpaMMoB oYBbL. Jl/11 06pabOTKH UCTIOJIb-
3oBasu KXK, mosrydeHHOM € NOCEBOM Bbl/leJIEHHBIX KYJIBTYP
0aKTepuil Ha MUTATe/bHbIe CPeJibl C NENTOHOM U MHUHe-
pasIbHBIX COJIeH, aKTUHOMHULIETOB Ha KpaxMaJslo-aMMHa4HOH
cpege. [Ipy JOCTXKeHUH 9KCIOHEeH[MaIbHOM CTaZiuK POCTa
KYJbTYpaJibHY10 cpely GUIbTPOBaIN Yepe3 QUIBTPOBAJIb-
HbII GuAbTp. [losydyeHHBIN GUIBTPAT UCIOIB30BAIH AJIS
06pabOTKH CeMSIH ¥ OYBBI TOCESHHBIX KYJIbTYP.

J1/151 OLleHKH M CXOHOH CTelleHH MJI00POAHNS U CO3JJaHHUs
Crnoco60B 61opeMeUallMY ceMeHa NIIeHUIIbl 06pabaThiBa-
s KX abopureHHbIX 6aKTepuil 1 aKTUHOMUILETOB Ny TEM
110 5% 151 opoieHuUs moyuBbl M 10% 4151 06pabOTKU CEMSH.
[lepes moceBoM ceMeHa 3aMayMBa/y B TedeHHe 30 MUHYT,
3aTeM 10 15 ITyK ceMeHa OCAJ|JIU B FTOPLIKHY, COZepKallie
no 150 rpaMM no4BBI U3 TPex 06pas3L0B NOYBbI TPEX paiio-
HOB (B3Tble B pa3pe3ax (15-30 cM r1y6uHbI) (Tpex pailoHOB.

[locse aToro, ropiiky nomejaayd B KoMHaThl (28 C) u
BeJIM HabJI10/ileHN B TedeHre 14 CyTOK, OLleHHBasi CKOPOCTH
NpOpacTaHus U KOJIMYeCcTBa POPOCIIUX CEMSH, OpOLIeHHe
KOTOPBIX NPOBOAM/IN Uepe3 KaxK/ble 72 yaca, MyTeM HIKHeN
nrddysroHHON copOLUU.

B xo/e skcIiepMeHTOB 6b1J10 06HAPYXEHO, YTO MOJI0XKH-
TeJibHOe BiHsHUe okasbiBano KK 6aktepun Bacillus sp 2,
B KOTOPOW BCXOXKECTb CEMSIH MUIEHUIbI cocTaBua 93,3 %,

Tabauya 2.

Ouel-n(a AeﬁCTBHH KiK noyBeHHBIX MHUKPOOPraHM3MOB HA BCX0XKECTb CEMSAH NMILIE€HUIbI «l'o3ron»
U IJIOA0OPOAHOCTD MOYBbI FYJII/ICTHHCKOI‘O paﬁona.

I uukJ 3TanoB GuopemMeTuaALUU
Cpennsist Oo0mee | Cpeausisi
K C Bexoskects | Bexoskecrs, | aamHa | Bexoskects, | BexokecTn, | umMciio JUJIMHA
YABTYpEL AL CeMsIH, ITYK (%) cTeoJeit T (%) BCXOIIOB, | cTebJei
(BCX010B) IITYK (cm)
7 -nHel 14-nHeii
Streptomyce s sp 1 Al 6 40 2 1 47 7 12
Streptomyce s sp 2 A2 7 47 8 3 67 10 8
Bacillus sp 1 A3 7 46,7 9 3 66,7 10 15
Bacillus sp 2 A4 14 93,3 9 0 93,3 14 13,5
Pseudomona s sp A5 6 40,0 1,3 2 53,3 8 15
Control Al6 3 20,0 33 6 40,0 9 10
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Tabauya 3.

Ouenka AeiicrBusi KXXK mouBeHHbIX MUKPOOPraHM3MOB Ha BCX0XKECTh CEMSH MIeHUIbI «[03roH»
Y IUI00POJHOCTH NOYBbI MUp3a6aCcKoro paioHa.

I quka sTana GuopeMeauauM
BexomecTs Cpennsis Oo0mee | Cpennsis
Ha3Banue Bexoikecrs, | anmna | Bexoxkects, | Bexoxkecrs, | umciio JJIHHA
Cocynnl ceMsH, o . o .
KYJIBTYP (%) crefuei T (%) BCXO/I0B, | cTediei
LITYK
(BCX0/10B) IITYK (cm)
7 cyTKH 14 cyTkn
Streptomyce s sp 1 A6 0 0 0 0 0 0 0
Streptomyce s sp 2 A7 0 0 0 0 0 0 0
Bacillus sp 1 A8 0 0 0 0 0 0 0
Bacillus sp 2 A9 0 0 0 0 0 0 0
Pseudomona s sp A10 0 0 0 0 0 0 0
Control Al7 0 0 0 0 0 0 0
Tabauya 4.

Ouenka gerctBusa KXK nouBeHHBIX MHUKPOOPraHU3MOB HA BCX0XKeCTb CEMAH NMIIEHHULbI «lo3ron»
U IVIOAOPOAHOCTD IOYBbI BHFIYTCKOI‘O paﬁona.

I yuk ITanoB GMOpeMeTHAIINH
BexomecTs Cpennsis Oo0mee | Cpennsis
Haspanue Bexoxkecrs, | giauHa | Bexoxkecrs, | Bexokecrs, | umci1o AJIMHA
Cocynpl ceMsH, o N o .
KYJIbTYP — (%) creduei T (%) BCX00B, | cre0.ieii
(BCX0/10B) LITYK (cm)
7 cyTKH 14 cyTkn
Streptomyce s sp 1 All 0 0 0 3 20,0 3 12
Streptomyce s sp 2 Al2 2 13.333 2,8 1 13,3 3 11
Bacillus sp 1 Al3 2 13,333 3 3 20 5 12
Bacillus sp 2 Al4 0 0 0 0 0 0 0
Pseudomona s sp AlS 0 0 0 0 0 0 0
Control AlS8 0 0 0 0 0 0

YTO U3 MOCAXKEHHBIX 15 ceMsiH, mouTH Bce (14 mTyK) umen
CUJIbHYI0 CKOPOCTb IPOPACTaHUsl, YTO CONPOBOXK/AICS Obl-
CTPBIM POCTOM M Pa3BUTHEM BCXO/0B MIIEHUIbI. CpeHss
JUIMHA cTe6J1el C y9eToM BCEX TPOPOCIINX CEMSIH B TEUEHHE
14 cyTok BbIpamuBanus coctaBuia 13,5 cm (Tab6s.2).

B KOHTPOJIbHBIX 00pa3nax, B KOTOPBIX Oblja UCIOJIb30-
BaHa BoJoNnpoBojHasA Boja BMecTo KK MUKpoopraHusMoB
ObLTa 06HAPY>KEHA BCX0XeCTb 3 CeMsTH Ha 7 CYTKH U 2-CeMsTH
nlo 14 cyTKu BbIpal[MBaHUS, YTO 001I[ee YUCJI0 TPOPOCIIUX
CeMsIH COCTaBMJIa 5-ITYK, T.e. 40 %.

Janee, Bacillus sp 1, Streptomyces sp 2 Pseudomonas sp He
OKa3bIBa/Id HUKAKOT0 BJUSIHUE HA POCT ¥ Pa3BUTHE NLIEHHU-
I1bl B JIAGOPATOPHBIX YCJIOBHSX C UCI0JIb30BAaHUEM MTOYBEI
Mup3abaickoro paifoHa, YTO MO3BOJISIET CYAUT O BHICOKOH
CTeNeH! 3arpsI3HEHHOCTH ¥ HENPUTOAHOCTH JaHHbIX I1JI0-
1a/ied K OCeBY CebCKOX03MCTBEHHBIX paCTEHUH.

[losryyeHHbIEe AaHHBIE NOKA3aJM HETaTUBHbIE MTOKa3a-

TEJIM 110 BCXOXKECTH BCeX ceMsiH BO Bcex BapuaHTax KK
6aKkTepuil M akTHHOMHULETOB. HaunHast ¢ 1 CyTKH B TeyeHMe
14 cyToK He ObLJIO BBISIBJIEHO HU OJTHOTO BCXOJ[OB M3 MOCa-
YKEHHBIX CEMSH.

BoJiee TOro, Ha NOBEPXHOCTH BCEX FOPLIKOB, NOCETHHON
NIIEeHUIIbl 06PA30BaNINCh TOJICTBIA CJION GeJIbIX HAJEeTOB,
COCTOSIIIMX U3 COJIEH.

ONBITHI 0 U3YYEHHUIO TIJI0JOPOJAHOCTH MOYBBI OBIBLIETO
aspozpoma basyTckoro TymaHa nokasajiu CylleCTBEHHYIO
pasHuiy no BausHuw KX ucrnosmb3yeMbIx KyJIbTyp MUKPO-
OpraHU3MOB.

OxasaJiock, yTo TOYBEHHbIE 06pa3ibl basgyTckoro paiioHa
3acopeHbl B cpefiHel cTeneHu. U3 15 mocaykeHHbIX CeMsSH
MIIEeHUIbI CTENeHb BCX0KECTU COCTAaBUJIA BCETO MEHbIIIee
kosrdectBa (13,3 %) Ha 7-CyTKM pOCTa, TaK KaK YHCJIO TIPO-
pocLIuX ceMsiH B TeueHue 14 cyTOK cOCTaBUJIa BCETO JIMLIb
5-mrtyk. M3 ucnbitanHbIxX 4-X KyabTyp KK 6aktepun Bacillus

85



N°3/2024 +  EKOLOGIYA XABARNOMAS|

Sp 2 He OKa3bIBaJIM HUKAKOT0 BJMSIHHE HAa BCXOXKECTb CEMSIH
NLIEHHUIBI B TedeHHe 14 cyTOK HabII0JeH S

B xo/ie NpoBeJeHHBIX IKCIIEPUMEHTOB HECMOTPSI Ha IIPHU-
MeHeHHe K)K abopureHHBbIX, COJIEYCTONYUBBIX GaKTEPUM U
aKTHHOMMULETOB GblJla BbIsIBJIEHA PAa3HUIIA B OLlEHKE 100~
POZHOCTH, OCTAaTOYHOM KOHIIEHTpalKU NeCTULHU/OB B I0-
YBEHHbIX 00pa31ax TPEX TyMaHOB ChIpjapbUHCKOH 06J1aCTH.

Cpezan 3TUX palloHOB 0 CUJIBHOHN 3arpsi3HEHHOCTH OT-
Jauyasncs MupsabaJkuil paiioH, BTOpoe MOJIOKeHHe 3aHHU-
Mas basyTckuii pailoHOB. B cpaBHUTE/NIbHOM OTHOLIEHUH
MeHbllel 3arpA3HEeHHOCThI0 06J1a4a ['yaucTaHCKUi paiioH.

Kpome aToro, KoJIMuecTBO ¥ CKOPOCTb BCXOKECTH CEMSH
NUIEeHULbl Ha 3arpsi3HEHHBIX OYBaX NMECTULHUJAMU TPEX
paiioHOB OTIMYANUCh MeX/Y C000H, aHaJIOTUYHO B 3aBHU-
CHMOCTH OT UX CTeIleHH 3arpsi3HeHUsl.

B nesioM, npoBeJieHHEM 3KCIIEPUMEHTOB 110 U3YYEHHUIO
IPOAYKTOB pacnasia MecTULI0B, 10 OLjeHKe MJI0A0POJHO-
CTH U3y4aeMbIX [I0YB C UCI0Jb30BAHUEM CEMSH MUIEHHUIbI
1 KK cosieycTORYMBBIX MECTHBIX KYJIbTYp abOpUTeHHBIX
6aKTepuil ¥ aKTUHOMHLETOB, Bbl/e/IEHHbIX U3 3aCOPEHHBIX
TI0YB [eCTULUAAMH ObLIM CO3/IaHbl IPEANOChIIKY /15 pa3-
paboTKH crIoco60B 6UOpeMeiHaLliH, T03BOJISAIOLIME YBEH-
YUTb MJIOZOPOAHOCTH 3aCOPEHHBIX [10YB a9POLPOMOB TPEX
paitoHoB CrlpZlapbUHCKON 06J1aCTH.

[/ yBesIMueHUs] CKOPOCTH BCXOXKECTH U SHEPTUU Mpo-
pacTaHus ceMsiH MUIeHUNbI copTa «['03roH» cpeau 5-Tu

rasioQUAbHBIX KYAbTYD Streptomyces sp-1, Streptomyces sp-2,
Bacillus sp. -1, Bacillus sp.- 2, a Takxe Pseudomonas sp, caMbl-
MM 3$PEeKTUBHBIMU OKa3aJUCh KyJbTypa aKTHHOMMIETA
Streptomyces sp-2, u 6aktepuu Bacillus sp 1.

TakuMm 06pa3oM, u3ydyeHHeM 3HEPTUU NPOPACTaHUA U
CTeNeHH BCXOXKEeCTH CeMsH MIIeHULbI copTa «[03roH», 06pa-
O0TaHHBIE CyCIIeH3USIMU CTOWKUX KyJIbTYp aKTHHOMHUILETOB
U 6aKTepuil, OTHOCALMeCS K poAaM Streptomyces, Bacillus
U Pseudomonas 6b111 IOKa3aHbl HEKOTOPbIE BO3MOXHOCTH
CO3/JaHUs] MUKPOOHOJIOTMYeCKON peMeJualluy 3aCOPEHHBIX
TOYB.

N3y4yeHue UCXOJHOH MJIOJOPOAHOCTH NMOYB NOKa3aIU
CyILlleCTBEHHYI0 Pa3HHUIbl B CPAaBHEHUHU C 06pabOTaHHBIMU
6vonpenapaTaMy, oTpaxaroliuecss BpeMeHU BCX0KeCTH,
9Hepruy NpopacTaHus U JaJbHeHIero pocra.

Haubosblu1yto BCXoxecTb NPOJeMOHCTPUPOBaa MoYBa
aspozipoMa ['yIMCTaHCKOTO paiioHa, YTO MOKHO peKOMeH-
JI0BaThb JaHHBIH Y4aCTOK /151 BbIPALllMBAHHUs CeJIbCKOX03511-
CTBEHHBIX KY/IbTYP, B YaCTHOCTH MIIEHUIIbI.

YTo KacaeTcs noyB basgyTckoro paiioHa, caMoe IJIlaBHOe
- CUWJIbHO 3arpsi3HeHHbIN Mup3abackuil pailoH, To cieiyeT
NPOZOJKaTh MCCIe0BaHUSA C UCTOJb30BaHUEM Pa3HbIX
BAapUaHTOB COJIEYyCTOMYMBBIX U TECTULH/, Pa3pyLIaOLIUX U
YCTOWYMBBIX KYJIbTYP MUKPOOPraHU3MOB, @ TaKxKe 61ompe-
NapaToB 9H3UMAaTHUYECKOTI0 U CTUMYJISILIUOHHOTO 1eHCTBUS
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PACIHIMPEHUE BO3MOXHOCTEW U BHEJPEHUE
ITPOI'PAMMHOI'O OBECIIEYEHUWSA SuperMAP
B Y3BEKHUCTAHE

I'epuy 7Kacmuna BukroposHa,

nokropant (Ds) Harmonansnoro ncenenoarensckoro yausepeurera « TUMUMCX».

AHHOTauus. B craTbe pacCMOTPeHbI BO3MOXKHOCTH U IIepCIEeKTUBbI Pa3BUTHS MPOrpaMMHOro obecrneyenus SuperMAP
Ha coBpeMeHHOM ['MC pbIHKe, B YaCTHOCTH Ha TeppuTOpuH Pecny6uinku Y36ekucraH. [[puBeieHbl OCHOBHbBIE MPEUMYIIle-
CTBa JJAHHOU M1aTHOPMBI U OCHOBHbIE ChephI €€ MPUMEHEHHUSI.

KioueBsbie cioBa: SuperMAP, reorpaduyeckrie nHGOpMaIOHHbIE CUCTEMBI, IPOrPaMMHOe 0GecredeHre, IpeuMy-

mectBa 'MC, aHanus pbiHKa.

Annotatsiya. Maqolada zamonaviy GAT bozorida, xususan, O‘zbekiston hududida SuperMAP dasturiy ta’'minotining
rivojlanish imkoniyatlari va istigbollari muhokama qilingan. Ushbu platformaning asosiy afzalliklari va uning qo‘llanish

sohalari keltirilgan.

Kalit so‘zlar: SuperMAP, geografik axborot tizimlari, dasturiy ta'minot, GAT afzalliklari, bozor tahlili.
Abstract. The article discusses the possibilities and prospects for the development of SuperMAP software in the modern
GIS market, in particular in the territory of the Republic of Uzbekistan. The main advantages of this platform and the main

areas of its application are given.

Key words: SuperMAP, geographic information systems, software, advantages of GIS, market analysis.

BBegeHue.

SuperMap Software Co., Ltd. - 3T0 ofvH U3 COBpeMeHHBIX
Y NPOTPeCcCUpPYIOLUX NMOCTABIMKOB IPOrpaMMHOTO obe-
Clle4eHus1 U yCIyT B 06/1aCTH reonHPOPMaLMOHHBIX CUCTEM.
Komnanus 6b11a 06pa3oBana Kuraiickoi AkazieMmuei Hayk B
1997 rony B [lekrHe, Tie HA CETOAHSALIHUN leHb HAXOAUTCSA
roJioBHas ITa6-KBapTHpa. B HacTos1ee BpeMsi B KOMIIAaHUU
pa6oTaet 6osiee 4 500 coTpyJHUKOB, UMeeTcs 38 duranoB
1 opucoB o BceMy Mupy. K HacToseMy BpeMeHH KoMIa-
Hus SuperMap ycnenHo Bouwta B A3uto, EBpony, Abpuky u
[0xHy10 AMepuKy, UMeeT JUCTPUOBIOTOPOB M TAPTHEPOB U3
6osiee yeM 30 CTpaH ¥ KOHEYHBIX T10JIb30BaTe/IEN B 6oJiee
yeM 100 cTpaHax. BaxxHe WM COOBITHEM SIBJISIETCS TO, YTO
B 2009 roxny SuperMap crasia nepBoi B Kutae komnanuei
1o pa3paboTke mporpaMmHoro obecneyenus s [UC. B
HacTosilulee BpeMsl KoMIaHUA SuperMap cTasa ofHOU U3
KpymnHenmux npousBoguTesneit ['MC miatdopm: ¢ 2021 roga
KOMIIaHMA 3aHUMaeT TpeTbe MecTo Ha MUpPOBOM pbiHKe ['MC
W nepBoe MecTo Ha a3uaTckoM peiHke ['MC [1, 4, 5].

Jlutepatypa ¥ METOA0JIOTHA.

[IporpamMMHoOe o6ecnedeHue SuperMAP moxeT npu-
MEHSATbHCS B Pa3/IMYHBIX 06J1aCTAX [JJis pelleHuUs 3a/ay,
CBSI3aHHBIX C aHAJIM30M U yIpaBJeHHUeM IIPOCTPAHCTBEH-
HBIMHU JJaHHBIMU. BOT HECKOJIbKO KJ/IF0YeBBIX HallpaBJIeHUH
MCII0/Ib30BAHMUS:

1. I'pagocTpoUTeIbCTBO U IJIAHMPOBaHUe: superMAP
MI03BOJISIET CO3/iaBaTh KapThl /s IPOEKTUPOBAHUS HOBBIX
’KUJIBIX, KOMMepPYeCKHUX M TIPOMBILIJIEHHBIX 30H, a TAKXKe JJI5
aHa/IM3a CyIEeCTBYOLel HHPPACTPYKTYPHL.

2. YupaBJ/ieHUe 3eMeJIbHbIMU pecypcaMu: IpUMeHeHHe
SuperMAP nomoraet B y4éTe, MOHUTOPUHTE U YIIPABJIEHUU
3eMeJIbHBIMHU yYaCcTKaMH, 4YTO 0CO6EHHO BaXKHO /1J151 CEJIbCKO-
IO X0349MCTBA U OXpaHbl OKPY:KaloLlel cpejbl.

3.9xouorus: 'MC-TexHOJI0rMU TOMOTAKT B MOHUTOPHHTE
COCTOSIHUSA OKpY>Kalolleld Cpe/ibl, aHaIu3€e BO3/JENCTBUSA
AQHTPOIOreHHOW JeTeJIbHOCTHU Ha 9KOCUCTEMBI U IJIaHU-
pOBaHUU MepPONPUATHUH 110 OXpaHe IIPUPOJBIL.

4. TpaHCnoOpT M JIOTUCTUKA: € TOMOLIbI0 SuperMAP Mox-
HO ONTMMM3HUPOBATh MaplIPyThl JOCTABKH, IIAHUPOBATh
TPaHCNOPTHBIE CETH Y aHAJIM3UPOBATh NOTOKU TPAHCIOPTA.

5. ConnanbHeie ycayru: superMAP 'MC MoxeT ucnosib-
30BaThbCA JJI aHa/IM3a JOCTYIHOCTH MeULIUHCKUX YIPexk-
JIeHWUH, IKOJI U JJPYTUX COLMA/bHBIX YCIYT, YTO IIOMOTraeT
YJIYYIIUTb Ka4eCTBO *KU3HU HaCeJIeHHUs.

6. Kaprorpadus: cospaHue TeMaTUUYeCKUX KapT A
Pa3JIMYHBIX HYX/J| — OT TYPUCTUYECKUX [0 HAYYHBIX UC-
cJleJOBaHUH.

7. AHa/IM3 PHUCKOB: OLieHKa MPUPO/HBIX PUCKOB (HaNpH-
Mep, 3eMJIETPSICEHU I UM HABOJHEHU ) C 11eJIbI0 TIOBbILIe-
HUs1 6€30MIaCHOCTH HaceJeHUsl U UHPPACTPYKTYPBhI.

C ucnosb3oBaHueM Takux cucteM Kak SuperMAP I'MC
MO>KHO 3Ha4YHTEJIbHO NTOBBICUTh 3QPEKTUBHOCTb NPUHATHUS
pellleHUH Ha BCeX YPOBHSAX yNPaBJIEHUSA — OT MyHUIUNA/b-
HOTO /IO TOCYAApCTBEHHOTO. [2, 6, 7, 8]

B nocsnesHue roapl B Y36eKucTaHe HAOJIOAAETCS POCT
MHTepeca K COBpeMeHHbIM TEXHOJIOTUSAM U LU GPOBU3ALMY,
4YTO C03/1aéT 6JIaroNpUsATHbIE YCJAOBUS AJS BHEAPEHUs
['MC-Texnosoruil. B cBA3UM ¢ 3TUM, KOMnaHuda SuperMap
oTkpbL1a B 2023 rofy cBo#t ¢uamas v B HaCTOsIIee BpeMs
YCIHEIHO COTPYHUYAET € roCyJapCTBEHHBIMU yYPEXKJeHH-
AIMH, HAyYHbIMH OPTaHU3aLUSAMHU U YaCTHBIMU KOMITAHUSAMHU
B Y36eKuCTaHe /iJI1 BHEAPEHUs CBOUX pelieHUH (puc. 1).

JlaHHBIN Tpolecc BKJIKYAeT 00y4eHHe MoJb30BaTe-
Jlel, TeXHUYECKYI0 NOAJEePXKKY U COBMECTHbIE NPOEKTHI.
Komnanus npuHumaet yyactue B Meponpusatusax no 'MC-
TeMaTHKe, 4TO IOMOXKET NOBbICUThH OCBEJOMJIEHHOCTD O CBO-
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Puc. 1. No6aibHbIe MaPTHEPHI KOMIAHUU SuperMAP Ha MUPOBOM PBIHKE.

UX NMPOAYKTax U HaJaUTh KOHTAKThI C MOTEHIMAJbHBIMU
KJIMEHTaMH U apTHépaMH. O/JHaKO /J1s YCIeIHOT0 BbIX0/A
Ha PbIHOK BaXKHO aJ,aTUPOBATh NMPOAYKTHI MO/, MEeCTHBIe
yCJI0BUSL, BK/II0Yas 13bIK UHTepdeiica U crieliuPUKY JaHHBIX.
B HacTosi1lee BpeMs BbIINyllleHa BepCcHsi TPorpaMMHoro obe-
ClleyeHHst Ha PyCCKOM sI3bIKe, KOTOPasi IPOXOJUT TECTOBbIE
UCNBITAHUS U alPOOGALIUIO.

Pe3ynbTaThl U 06CYXK/eHUs.

B naHHO# pa6oTe 6blJI NPOBEJEH CPABHUTEJIbHbIN
aHaJIUu3 nporpaMMHoro npogykra SuperMAP c ero aHa-
soramu Ha 'MC pbinke. B pe3sysibTaTe uccaes0BaHUS
ObIJIO C/lelaHO HECKOJIbKO OCHOBHBIX BbIBOJIOB, OJJHUM
U3 KOTOPBIX SIBJISI€TCs IPUBJIeKaTebHas lleHoBas M0JIu-
THKa KOMIIaHUU U €€ BbICOKasl KOHKYPEHTOCIOCOOHOCTb.
lleHa Ha OPOAYKT HAXOAUTCS B NPAMON 3aBUCUMOCTH OT
BbIOpAaHHOTr0 QYHKIMOHAIA. Pa3Hble MoJie/1n IUIleH3UPO-
BaHUs (HampuMep, M0 KOJUYECTBY MOJb30BaTeNeN UIU
o 06'b€MY MCIOJb30BaHUS) MOTYT cesaTh SuperMAp
6oJiee JOCTYMHBIM JIJIsl Pa3/IMYHbIX TUIIOB OpraHU3aLUH
- OT KPYTHBIX NPeJNPUITUH [0 MaJbIX KOMIaHUH. Heo6-
XOAUMO OTMETUTH, UTO Mporpamma SuperMAP o6siazaet
PAJZIOM U IPYTUX IPEUMYILECTB, BK/II0Yasi UHTepaKTUBHbIE
KapThl, aHa/IU3 IPOCTPAHCTBEHHBIX JJAHHBIX, 106CTBO HC-
10JIb30BAaHMUS, OA/lep>KKa Pa3IMYHbIX QOPMAaTOB JJaHHbIX,
MHOTOQYHKIIMOHAJILHOCTb U Ap. [IporpaMma noAxouT
JJIs1 pellleHUs] LIMPOKOIo CeKTpa 3a/ad — OT NPOCTOro
0TOOpaXKeHHUsI KapT 0 CJOXHOTO aHaJM3a U MOJeIUpo-
BaHUs. BO3MOXHOCTb COBMECTHOTO MCII0JIb30BaHUSA U
o6MeHa ZJaHHBIMU MeX/Y M0Jb30BaTeJsIMHU yIpoliaeT
KOMaH/iHy!0 paboTy HaJi npoekTaMu. HekoTopble Bepcuu
nporpaMMbl O/ JleP>KUBAIOT 0OHOBJIEHUE KapT U JaHHbIX
B peajlbHOM BpPEMEHHU, YTO 0COOEHHO Ba)KHO JJIs IMHa-
MUYHBIX MPOeKTOB. [lo/b30BaTeNN MOTYT HaCTpauBaTh
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nHTepdeic U UHCTPYMEHTHI 110/ CBOM HYK/|bl, YTO MOBbI-
maeT 3¢ PeKTUBHOCTL paboThl [3, 9, 10].

OCHOBHBIM NpPEHUMYILIECTBOM JIAHHOTO IPOrpaMMHOr0
NPO/IyKTa Iepe/i ero OCHOBHBIMU KOHKYPEHTaMHU SIBJISIETCS
TO, YTO 3TO NPOCTast U UHTYUTUBHO NMOHATHAs MjaaTdopma.
OHa MOXeT ObITh NOJIe3HA [IJIs1 0JIb30BaTeel, KOTOpbie
He sIBJSA0TCA NpodeccHOHATbHBIMU reoaHaJUTHKAMU.
JpyruMu cjioBaMH, IporpaMMa UMeeT NPOCTOH U MOHATHBIH
HHTepdeiic, UTOo [ieaeT ero JOCTYIHBIM JJIs IIUPOKOU ayiu-
TopuU. B cpaBHeHuH ¢ pyrumu nporpammamy, SuperMAP
Tpe6yeT MUHUMA/JbHOI'0 00yYeHUs] U MO3BOJISIET OLICTPO
HayuHaTh paboTy. KpoMe Toro, uMeeTcss BOSMOXXHOCTD
MHTerpalnuy aHaausa 60JbLUIMX JaHHbIX, T03BOJIAOIAS
c03/laBaTh 6oJiee JUHAMUYHbIE U HHTEPAKTUBHbIE KapThl.
[TosiBUJIacb BO3MOXXHOCTb BU3ya/IU3UPOBATh U aHAIU3UPO-
BaTb IaHHbIE B peXHMe peabHoro BpeMeHu. [loMuMo 3TOTO,
NPUMEHSETCS UCKYCCTBEHHbIH UHTEJIEKT U MallMHHOE
oby4yeHue. A Takke 06J1adHble MI1aTGOPMBI YIIPOLAIOT 06-
MeH JIaHHBIMU U COBMECTHYI0 paboTy HaJl KAPTUPOBAHUEM
IPOEKTOB B pa3HbIX peruoHax. TexHoioruyeckas cucreMa
mporpaMMHOro obecrneyeHus SuperMap npejcTaB/ieHa Ha
pUCYyHKe 2.

[ToMmuMo Bcero BbllleNepedrncAeHHOr0, KOMIaHUsA
SuperMAP mnpepsaraeT o6y4arlide MaTepuasabl U TeX-
HUYeCKYI0 NMOJJIePXKKY, YTO 06JieryaeT Npollecc 0CBOEHHUs
cucteMbl. OIHUM U3 IPEUMYIILECTB sIBJISI€TCS TPeoCTaB-
JieHUe 6eCIIaTHOM JINIleH3MOHHOW BEpCUU CPOKOM Ha TPHU
Mecsilia C BO3MOKHOCTBIO e€ PO/IJIeH s J10 F'o/la 3auHTepe-
COBAHHbBIM [10J1b30BaTeJIIM. PyKoBO/ICTBO KOMIIAHUM TaKKe
Ipe/loCTaBJIsieT BO3MOXHOCTb OpraHM3alisl TPEHUHT OB U
CeMHUHApOoB JJIsl CHEelMaluCTOB U3 pa3/IMYHbIX OTpacel,
YTO 1aéT BO3MOXKHOCTb MPOUTH 06y4YeHHE Ha Kypcax «Be-
ZleHue B iporpaMmy SuperMAP» ¢ Lies1bl0 03HaKOMJIEHHUS C



EKOLOGIYA XABARNOMASI = Ne3/2024

SuperMap GIS

=p|
2 2
2 s
g
H o
= =
B 3
: =
o

soHwwedrody |

OILI IT€ ¥egoH

leonpocTtpaHcTBeHHbINM U
PacnpepenutenbHaa NMC
Kpocc nnarpopmeHHana NTMC

Puc. 2. Texnosioruyeckas cucrema SuperMAP.

6a30BbIMU QYHKIUSAMHU U BOSMOXKHOCTSIMU €€ IPUMEeHEeHUsT
Ha npakKTHuKe. Kypchbl opraHu3y0TCs TaKXKe Ha 6eCIIaTHOU
OCHOBE I10 TIP€e/IBAPUTENbHOM JOTOBOPEHHOCTH MEXKAY PY-
KOBOZICTBOM opraHusanuii. Kpome toro, B 6/1rkainiem 6y-
JyLIeM 3alJIaHUPOBAHBI CJIeIYIONIM e BU/IbI 1€ TENbHOCTU
JIJIs IPOJIBY>KEHUS IPOTPAaMMHOTO MPOJAYKTa HA MECTHOM
pBIHKE: CO3/laHN e MUJIOTHBIX IPOEKTOB (3aMycK HeGOIbIINX
MPOEKTOB /Jis IEMOHCTPAIMK BO3MOXHOCTel SuperMap),
COTPYAHUYECTBO C MECTHBIMU MAPTHEPAMHU (HATQXKUBAHHE
COTPYJHUYECTBA C YHUBEPCUTETAMU U HAYYHBIMHU YUpEXKe-
HUSIMU), yCUJIeHUEe MapKeTUHTA U TPOJIBIXKEHMU S, yIacTHe
B BBICTABKaX M KOHpEpEeHIUsX, IieJIeBoe MPOABUKEHNUE,
TexXHUYecKas NoJJepKKa 0JIb30BaTe e, 06paTHast CBSI3b
OT [10JIb30BaTEJIEH, BBE/IEHUE CHUCTEMBI CO0PA OT3BIBOB JIJIsl
yJAy4IleHUs MPOAYKTA, yUET MECTHOTO 3aKOHOATENbCTBA
B 00J1aCTH OXpaHbI JAHHBIX U UCIOJb30BAHUS KapTOTpa-
dudeckoit ”HPoOpPMALUHL.

BbIBOABI.

Buegpenue 'MC-cucremsl SuperMap B LleHTpanbHON
A31U MOXeT CTaTh BOXKHBIM L1aroM K pa3BUTHI0 3KOHOMUKH
peruoHa, noBblieHUI0 3P PEeKTUBHOCTH yTIpaBJIeH s pecyp-
CaMH 1 y/y4LIeHUIO0 KauecTBa )KU3HH HacesieHus. [losiBieHune
SuperMap Ha prinke 'MC Y36ekucTaHa OTKPbIBAE€T HOBbIE
BO3MOXXKHOCTH JiJIsl pa3BUTHS TEXHOJIOTMI reouHpopma-
IIUM B CTpaHe U cofeicTByeT nudpoBoi TpaHchopManuu
pas3/IMYHBIX OTpacjel 3KOHOMUKHU. E€ 0CHOBHBIE peuMy-
I[eCTBA, TAKHE KaK NpreMJieMas LieHa, 10J1b30BaTebCKUH
uHTepdelic, MOIHbIe HHCTPYMEHTbI aHA/IN3a, TUOKOCTb U
MaclITabupyeMoCTh, NOALepKKa 06/1a4HbIX TEXHOJIOTHH,
aHaJu3 G0JIbIIMX JJAHHBIX, IPUMEHEeHHe UCKYCCTBEHHOTO
UHTeJIJIeKTa U Apyrue, nomorawT SuperMAp crats 'MC
m1aTGOpPMO OYAYILEro U AeJarT eé MpUBJIeKATEbHbIM
BbIGOPOM Kak JJIs1 TOCY/JapCTBEHHBIX YUPEX/AeHUH, TaK U
JIJIS1 9YaCTHBIX KOMIIAHU M.
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YOG INGARCHILIK QISHLOQLARDA
EMAS, SHAHARLARDA NEGA
KO‘PROQ BO‘LADI?

Yangi tadqiqot natijalariga ko‘ra, atrofidagi hududlar bilan
solishtirganda shaharlarda yog‘ingarchilik va ekstremal jala
ko‘proq ro'y berishi qayd etildi. Olimlarning ta’kidlashicha,
bu hodisa shaharlarda suv toshqiniga olib keladigan xavf
omillarini yanada kuchaytiradi.

Tadqiqotchilar so'nggi yigirma yil davomida sun’iy
yo‘ldoshdan olingan ma’lumotlarini tahlil qilishdi. Dunyo
bo‘ylab 1000 dan ortiq shaharlardan 63 foizida yillik
yog'ingarchilikning o‘rtacha miqdori qishloq joylariga qa-
raganda ko‘proq bo‘lgani aniqlandi. Yillik yog‘ingarchilik
miqdori yuqoriligi bo‘yicha eng yirik shaharlar qatoriga
Hoshimin (Vyetnam), Kuala-Lumpur (Malayziya), Lagos
(Nigeriya), Sidney (Avstraliya) kiradi.

e

Shahar hududlari suv toshqini uchun zaif, masalan, bunga
yo'llar, avtomobillarning to‘xtash joylari va drenaj tarmoqlari
kabi infratizilmalar uzoq dosh bera olmaydi. Shu bilan birga,
iglim o'zgarishi kuchliroq jalalarni olib keladi.

Texas universiteti professori va tadqiqot mualliflaridan
biri Dev Niyogining so‘zlariga ko'ra, urbanizatsiya ob-havo-
ni bir necha jihatdan shakllantiradi. Birinchidan, shaharlar
qishloq joylarga qaraganda issiqroq bo‘ladi, bu hodisa
shahar issiqlik oroli effekti deb ataladi. Issiq havo yuqoriga
ko‘tarilganda bulutlar paydo bo‘lishi va yog‘ingarchilikning
kuchayishiga olib kelishi mumkin bo‘lgan ogimlarni hosil
qiladi. Baland binolar va infratuzilmaga ega notekis shahar
landshaftlari mahalliy havo oqimini sekinlashtirishi yoki
yog‘ingarchilik muddatini uzaytirishi mumkin. Shaharlar
ustidagi havoda esa aerozollarning yuqori konsentratsiyasi
mavjud: bu atmosferada ko‘proq mayda zarralar borligini
anglatadi, ular atrofida suvni yomg'ir tomchilariga to‘playdi
va yomg'irli bulutlarini hosil giladi.

Hoshimin shahri hududi unga tutashgan atrofidagi gishloq
joylar bilan tagqoslaganda yiliga o'rtacha 274 mm qo‘shimcha
yog‘ingarchilik oldi. Tadqiqot mualliflari tuproq va o‘simliklar
goplamining sun’iy yo‘ldosh kuzatuvlari asosida shahar-
larni belgiladi, shundan keyin har bir shahar atrofida uchta
konsentrik zonalar o‘rnatdi. Eng tashqi zona «shaharning
yog‘ingarchilikka dominant ta’sir doirasidan tashqarida»
deb faraz qilindi.
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Bir gancha shahar hududlari, jumladan, Kioto (Yaponiya)
va Sietl (AQSH) “quruq orollar” sifatida ko‘rsatilgan, chunki
ularda atrofidagi hududlarga qaraganda yog‘ingarchilik
kamroq bo‘lgan. Ba’zi hollarda geografik o‘rin muhim rol
o‘ynaydi, masalan, vodiylarda joylashgan shaharlarda yaqin
atrofdagi adirlarga qaraganda yog‘ingarchilik kam kuzatiladi.
Shuningdek, tadqgiqotchilar yog‘ingarchilik shaharlarning
shamol yo‘nalishi bo‘yicha atrofdagi hududlarga nisbatan
ko‘prog, gishloq joylarida esa shamol ostida kamroq bolishini
aniqlashdi.

Olimlarga shahar issiglik orollari hagida avvaldan ma’lum.
Urbanizatsiyaning iglim uchun boshqata’sirlaridan xabardor-
lik ham ortib bormoqda. Yangi tadqiqot bu borada oldinga
go'yilgan muhim qadam hisoblanadi.

Manba: preventionweb.net

HINDISTON PLASTIK CHIQINDILAR
BO‘YICHA BIRINCHI O‘RINDA

Dunyo bo‘yicha yiliga 52 million tonnadan ortiq makro-
plastik chigindilar hosil bo‘ladi: bu chigindilar qayta ishlan-
maydi yoki maxsus poligonlarga joylashtirilmaydi, ko‘chada
yondiriladi yoki boshqa chigindilar qatori tashlab yuboriladi.
Plastik chigindilarning beshdan bir gismi ushbu reytingda
peshqadamlik qilib ketayotgan Hindistonga tegishli, chi-
qindilarni boshqarish sohasidagi yaxshilanishlar tufayli Xitoy
dunyoda to‘rtinchi o‘ringa ko‘tarildi.

Lids universiteti olimlari makroplastik chigindilarning
zamonaviy global xaritasini taqdim etdi. Makroplastiklar
besh millimetrdan kattaroq barcha plastik zarralarni emas,
balki uning fagat inson tomonidan boshqariladigan tizimdan
atrof-muhitga o‘tgan qismini 0z ichiga oladi. Bu, masalan,
ko‘chaga tashlangan chiqindji, ruxsat etilmagan joyda to‘plan-
gan chigindilar bo‘lib, ular qayta ishlash yoki yoqishdan keyin
utilizatsiya gilinmasdan qolib ketadi. Tadgiqotchilar dunyo
bo‘yicha 2020-yilda 50 702 ta munisipalitetdan chigindilarni
boshgarishga oid ma'lumotlarni to‘plashdi.

Yillik makroplastik chigindilarning 9,3 million tonnasi
Hindiston, 3,5 million tonnasi Nigeriya, 3,4 million tonnasi
Indoneziya va 2,8 million tonnasi Xitoy hissasiga to‘g'ri keladi.
Mikroplastik chigindilarining taxminan 57 foizi (29,9 million
tonna) ochiq havoda yondirilishi natijasida zaharli moddalar
chiqgaradi va 43 foizi axlatga aylanadi.

Aholi jon boshiga chigindilar miqdori bo‘yicha Janubiy
va Janubi-Sharqiy Osiyo emas, balki Sahroi Kabirdan janub-
da joylashgan mamlakatlar yetakchilik giladi: har bir



kishiga yiliga o'rtacha 12 kilogrammdan ortiq plastmassa
tashlanadi (taqqoslash uchun, Gamburgda - 20 gramm). Bu
chigindilarni yig‘ish infratuzilmasi sust rivojlangani bilan
bog'lig. Tadgiqotchilar ular tuzgan kadastr atrof-muhitning
plastik ifloslanishiga qarshi kurashda xalqaro hamkorlikka
yordam berishiga umid bildirdi.

Manba: leeds.ac.uk

GLOBAL ISISH TUFAYLI
ANTARKTIDA O‘SIMLIKLAR BILAN
QOPLANA BOSHLANDI

Edinburg universiteti boshchiligida yaginda o‘tkazil-
gan tadqiqot kutilmagan natijalarni berdi - olimlar birinchi
marta butun Antarktidaning o‘simliklar xaritasini batafsil
tuzishga erishdi.

Sun’iy yo‘ldoshdan olingan ma'lumotlardan foydalangan
holda xalqaro tadqiqotchilar guruhi 45 kvadrat kilometr
atrofidagi yashil maydonni aniqladi, bu Antarktida uchun
haqiqiy kashfiyotdir.

O‘simliklarning asosiy qismi, ya’'ni 80 foizi Antarktika
yarim oroli va unga yaqin orollarda jamlangan. Ushbu ya-
shil hududlar git'a umumiy maydonining atigi 0,12 foizini
tashkil gilsa-da, olingan ma'lumotlar juda katta ahamiyatga
ega. Xarita insonga borish qiyin bo‘lgan, iglim sharoiti og'‘ir
mintaqada o‘simliklar qanday va qayerda tarqalishini yax-
shiroq tushunishga imkon beradi.

Loyihada ishtirok etgan tadqgiqotchi Sharlotta Uolshou
Antarktidada o‘simliklarning tarqalishida iglim o‘zgarishi
asosiy rol o‘ynashini ta’kidladi. Jarayon yalang‘och yerda suv
o'tlari va sianobakteriyalarning paydo bo‘lishi bilan boshla-
nadi, ular mox va lishayniklarning rivojlanishi uchun qulay
sharoit yaratadi. So'nggi yillarda olimlar ushbu mintaqada
haroratning oshishi bilan bog‘liq holda osimliklar sezilarli
darajada ko‘payganini qayd etishdi.

Antarktidaga yuzdan ortiq yangi flora turlarining, jum-
ladan, maysazor o‘tlarining kirib kelishi ayniqsa tashvishlidir.
Bu o‘simliklarning tobora ko‘proq maydonlarni egallashga
intilayotganidan dalolat beradi va materik ekotizimidagi isish
tufayli o‘zgarishlarning natijasidir.

Tadqiqotda olingan ma’lumotlar global isish Antark-
tidaning kelajagi va uning ekotizimiga ta’sir ko‘rsatishi
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hagida muhim savollar tug‘diradi. Dunyoning bir qismi
muzliklarning erishini xavotir bilan kuzatayotgan bo‘lsa,
janubiy qit’ada tabiat moslashib, 0z mavjudligining yangi
girralarini ochmoqda.

Manba: ecosphere.press

ZIMBABVEDA 0ZIQ-OVQAT INQIROZI
TUFAYLI 200 TA FIL OTILADI

Zimbabveda misli ko‘rilmagan qurg‘oqchilik tufayli oziq-
ovqat taqchilligi kuzatilmoqda. “France-Presse” agentligi
ushbu davlatning Yovvoyi tabiatni muhofaza qilish bosh-
garmasi bayonotiga tayanib yozishicha, yaginda hukumat
200 bosh filni otishga qaror qgilgan.

Atrof-muhitni muhofaza qilish vaziri Nkobizita Mangaliso
Ndlovu mamlakat hududida “keragidan kop fil borligi”ni
aytib, hukumat bog‘lar va yovvoyi tabiatni muhofaza qilish
boshqgarmasi - “Zim Parks”ga xartumli jonivorlarni yo‘q qilish
jarayonini boshlashga ko‘rsatma berganini qo‘shimcha qildi.
“Zim Parks” ijrochi direktori Fulton Mangvanya aytishicha,
200 ta fil odamga duch kelgan joydayoq otib tashlanadi.

Bu chora “tez o‘sib borayotgan hayvonlar populyatsi-
yasi” muammosini hal giladi. So'nggi ma’lumotlarga ko'ra,
Zimbabveda 100 mingga yaqin fil yashaydi. Ya'ni, ushbu
mamlakat ayni ko‘rsatkich bo‘yicha dunyoda Botsvanadan
keyin ikkinchi o‘rinda turadi. Oxirgi marta Zimbabveda fillar
1988 yil oldirilgan.

Tabiiy resurslarni boshqarish notijorat markazi direktori
Farai Maguvu hukumatning bu qarorini qoraladi. Uning fikri-
cha, mazkur qadam turizm sanoatiga sezilarli ziyon keltiradi,
chunki “tirik fil oligidan ko‘ra ko‘proq foyda keltiradi”.

Sentabr oyi boshida “France-Presse” Namibiya hukumati
mamlakatda qurg‘oqchilik va ocharchilikka qarshi kurash
doirasida 157 bosh yovvoyi hayvon o‘ldirilgani haqida xabar
bergandi.

BMT Jahon oziq-ovqat dasturi (WG‘R)ning Afrika janubi
bo‘yicha mintaqaviy direktori vazifasini bajaruvchi Lola
Kastro iyul oyi oxirida qit'a janubi Al-Ninyo ob-havo hodisasi
tufayli so‘'nggi 100 yildagi eng kuchli qurg‘oqchilikka duch
kelgani va 2025-yilgacha ekinsiz qolishini aytgan.
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Mutaxassislar ta’kidlashicha, ushbu mintaqadagi besh
davlat - Malavi, Namibiya, Zambiya, Zimbabve va Lesoto
allagachon milliy ofat e’lon gilgan. Tez orada bu safga Angola
va Mozambik qo‘shilishi mumkin. Ayni payt qurg‘oqchilikdan
kamida 27 million kishi aziyat chekmoqda.
Manba: uza.uz

TOSHQIN NIGERIYA HAYVONOT
BOG‘INI VAYRON QILDI

Nigeriya shimolida yuz bergan suv toshqini sher, timsoh,
tuyaqush kabi turli yovvoyi hayvonlar yashaydigan yirik
hayvonot bog‘idagi jonivorlarning 80 foizini nobud qildi.

“Sanda Kyarimi Park” hayvonot bog'i ma'muriyati xavfli
sudralib yuruvchilar, timsoh va ilonlar aholi gavjum hudud-
larga kirib borganini ma’'lum gilgan.

“Associated Press” yozishicha, kuchli yomg'ir ogibatida
to‘g'on yorilib, Borno shtati poytaxti Mayduguri shahrining
qariyb 15 foizi suv ostida qolgan, minglab odamlar boshpa-
nasidan ayrilgan. To‘fon qurbonlari hagida hozircha ma'lumot
berilmagan.

Mamlakat Prezidenti Bola Tinubu idorasi tabiiy ofat shtat
poytaxtining katta hududiga ta’sir qilgani, eng ko‘p zarar
ko‘rgan hududlardan aholi evakuatsiya qilinishini ma’'lum
qilgan.

Manba: uza.uz

ATLANTIKA OKEANIDAGI
OROLLARDA TROPIK
O‘RMONLARNING IZLARI TOPILDI

Taxminan 30 million yil oldin Folklend orollari Atlantika
okeanidagi yam-yashil tropik o‘rmonlarga ega joy bo‘lgan.
Buyuk Britaniyaning Sautgempton universiteti olimlari
shunday xulosaga kelishdi.

Hozirgi vaqtda Folklend orollari daraxtsiz o‘tloq land-
shaftiga ega. Iqlimi salqin: o‘rtacha oylik harorat yil davomi-
da plyus 2 dan plyus 9 darajagacha. Yangi tadqiqot shuni
ko‘rsatdiki, qadimgi davrlarda ular butunlay boshqacha
ko‘rinishga ega bo‘lgan. Ya'ni Tierra del Fuego arxipelagida
tropik ormonlarga o‘xshash o‘rmonlar mavjud edi.

Tadqiqot davomida olimlar daraxtlar va gulchanglarning
yaxshi saglanib golgan qoldiqglarini topdi. Ular cho'kindi na-
munalarini yig‘ib, laboratoriya tahlilidan o‘tkazdi. Daraxtlarga
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oid aniq ma'lumotlarni aniglay olishmadi. Ammo gulchang
goldiglari 15-30 million yil avvalgi ekanligi ma'lum bo‘ldi.
Olimlarning xulosasiga ko'ra, bundan o‘n million yillar oldin
Janubiy Atlantikadagi iqlim hozirgidan ancha issiq va namroq
bo‘lgan. Iglimning quruqroq va sovuqroq iqlimga o‘zgarishi
esa o‘rmonlarning yo‘q bo‘lib ketishiga olib kelgan.

Manba: xs.uz

FRANSIYADA DUNYODAGI
ENG KATTA OLTIN BALIQ
NOBUD BO‘LDI

Fransiyaning Shampan shahridagi Bluewater Lakes baliq
ovlash ko‘lida Sabzi lagabi bilan mashhur bo‘lgan ulkan
sazan baligning jonsiz jasadi topildi. Garchi uning aniq yoshi
noma’lum bo‘lsa-da, 20 yoshda ekani va qarilik tufayli vafot
etgani taxmin qilinmoqda.

Bu baliq o‘zining g‘ayrioddiy rangi va o‘lchami tufayli
dunyo miqyosida e’tirofga sazovor bo‘lgan, uning vazni 30
kilogrammni tashkil etgan. Haqiqiy afsonaga aylangan ulkan
sazanni tutish uchun ba’zi baligchilar uzoq masofalardan
Shampan shahriga borib, maqgsadiga erishgandan keyin
ehtirom ko‘rsatib uni yana yashash makoni — suvga qo‘yib
yuborishar edi. Ha, shunchaki baliq emas, omad timsoli
hisoblangan.

“ “Bu barchamiz uchun katta yo‘qotish. Men uni
qo‘lga olganimdan xursandman va uning xotirasi
abadiy qolishiga aminman’, deydi baligni ovla-
gan oxirgi baliqchilardan biri Li Parker. , ,



Oltin baliq o‘zi yashagan kol yoniga dafn etildi va xotirasi
uchun yodgorlik taxtasi o‘rnatildi.

Bluewater Lakes vakilining ta’kidlashicha, Sabzi lagabli
baliq o‘ziga xoslikda yagona bo‘lgan. U o‘zidan avlodlari —
ikkita oltin baliqchani meros sifatida qoldirgan, ulardan biri
allagachon 18 kilogrammga yetgan.

Manba: dailymail.co.uk.

QURG‘OQCHILIK TUFAYLI
AMAZONKA EKOTIZIMI
XAVF OSTIDA

Tabiiy ofatlar monitoring milliy markazi ma’'lumotla-
riga ko‘ra, bu yilgi qurg‘oqchilik Braziliyada 1950-yildan
buyon ro‘y bergan qurg‘oqchiliklarning eng kuchlisi
hisoblanadi. Yomg'irning yetarli yog‘masligi havo ha-
roratining ko‘tarilishi va yerdan foydalanishning o‘zga-
rishi, shuningdek, o‘rmonlarni yaylovlar bilan almashtirish
vaziyatni yanada og'‘irlashtirmoqda.

Amazonka hududini qamrab olgan kuchli qurg‘oqchilik
minglab mahalliy aholining hayotini izdan chiqardi va trans-
port aloqalariga xavf tug‘dirdi. Amazonkaning eng muhim
irmogqlaridan biri — Solimoes daryosining sathi keskin
pasayib, kemalar qatnovini giyinlashtirdi. Mintaqa aholisi
uchun daryo nafagat suv manbai, balki oziq-ovqat va zarur
mahsulotlarni tashishning asosiy yonalishi sanaladi.

Qurg‘oqchilik atrof-muhitdagi ekotizimga ham salbiy ta’sir
ko‘rsatmoqda, jonzodlar suv yetishmasligi va tez-tez sodir
bo‘layotgan o‘rmon yong‘inlaridan ko‘p aziyat chekmoqda.

Qurg‘oqchilikning jiddiy ta’siriga javoban Braziliya Oliy
sudi 15-sentabr kuni Amazonka hamda Pantanal mintaqa-
larida o‘'rmon yong‘inlari va qurg‘oqchilikka qarshi kurashga
yo‘naltirilgan davlat xarajatlariga cheklovlarni bekor qilishga
ruxsat berdi. Bu chora-tadbirlar iqlim o‘zgarishi sababli
kuchayib borayotgan inqirozning iqtisodiy va ekologik oqi-
batlarini yumshatish maqsadida qabul qilindi.

—

Amazonda kuzatilayotgan qurg‘oqchilik nafaqat iqlim
muammosi, balki mahalliy aholi va igtisodiyot uchun jiddiy
chagqiriqdir. Agar qo‘shimcha choralar ko‘rilmasa, vaziyat
yanada og'‘irlashib, bu mintagada yashovchi odamlarning
turmush tarzi va Amazonka ekotizimining kelajagiga tahdid
solishi mumkin.

Manba: reuters.com

EKOLOGIYA XABARNOMASI = Ne3/2024

KOZGU DARAXTLARNING
O‘SISHINI TEZLASHTIRISHGA
YORDAM BERADI

Bu usul nafaqat o‘simliklarning bir qator turlarini yanada
samarali o'stirishga yordam beradi, balki yo‘qolib ketish
xavfi ostida bo‘lgan o‘simlik turlarini ham saqlab qoladi.
Bunday ko‘zgularning bir nechtasini sotib olish gimmatga
tushmaydi.

Uy ofsimliklarning ko‘plab ixlosmandlari kozgu yorda-
mida xonada quyosh nuri yetishmasligini osongina qop-
lash mumkinligini bilishadi. Endilikda olimlar shunga
o‘xshash prinsipni o‘rmonning soya joylarida o‘sayotgan,
yashash uchun, omon qolish uchun kurashayotgan va yo'-
qolib ketish xavfi ostida bo‘lgan daraxtlarning ko‘chatlariga
ganday qo‘llashni aniglashdi.

gl LR =

Ularning fikricha, aynan shu usul bilan dunyodagi eng
noyob o‘simliklardan biri bo‘lgan Serianthes nelsonii'ni
saglab golish mumkin. Bu o‘simlik fagat Tinch okeanida-
gi Guam va Rota orollarida uchraydi. Hozirgi kunda atigi
122 ta nusxasi qolgan.

Ajablanarli tomoni shundaki, bu yo‘qolib ketish arafasida
turgan o‘simlik har yili o‘nlab, hatto yuzlab ko‘chatlar beradj,
lekin ularning barchasi quyosh nuri yetishmasligi tufayli bir
oy ichida nobud bo‘ladi. Agar laboratoriya sharoitida o'stiril-
sa, bu tur ozini juda yaxshi his qiladi, o'rmonga ko‘chirib
o‘tqazilganda esa yashab keta olmaydi. Shuning uchun ushbu
vaziyatda yagona yechim — novdalarga sun’ly emas, imkon
qadar ko‘proq tabiiy yorug‘lik berish.

Ushbu masala ustida tadqiqot olib borayotgan Guam
universitetining professori Tomas Marler va uning ham-
kasblari nur gaytaruvchi plyonka o‘rniga ko‘zgularni
tanladi. Ular novda atrofida kichik mozaika ko‘rinishida
joylashtirildi. Usulning samaradorligini aniqlash uchun
novdalarning yarmi quyosh nurlaridan panada qoldirdi.
Natijada, “quyosh energiyasi” bilan ta'minlangan namunalar
175 foiz tezroq o‘sa boshladi. Ularning yashab qolish dara-
jasi esa 161 foizga oshdi.

Manba: ecosphere.press
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YOVVOYI HAYVONLAR SONI
50 YIL MOBAYNIDA 73 FOIZGA
KAMAYDI

London zoologiya jamiyati (ZSL) ma’lumotlariga ko'ra,
1970-yildan 2020-yilgacha yovvoyi hayvonlar populyatsi-
yasining qisqarishi 73 foizni tashkil etdi va "ortga qaytib
bo‘lmaydigan nuqta"ga yaqinlashdi. Ekspertlarning fikricha,
buning asosiy sababi antropogen omil hisoblanadi.

ZSL hisob-kitobiga muvofiq, Lotin Amerikasi va Karib
havzasida vaziyat eng yomon, bu mintaqalarda yovvoyi
hayvonlar populyasiyasi 50 yil ichida 95 foizga gisqargan.
Shuningdek, Afrikada yovvoyi hayvonlar populyasiyasi 76
foizga kamaygan. Osiyo va Tinch okeani hududlarida bu
boradagi gisqarish 60 foiz, Shimoliy Amerikada — 39 foiz,
Yevropada — 35 foizni tashkil etgan.

i

Qayd etilishicha, bu tendensiya global isish, ko‘plab
turlarning tabiiy yashash joylari yo‘q gilinishi, atrof-muhit-
ning ifloslanishi va inson faoliyati natijasida yuzaga keladi-
gan boshqa jarayonlar tufayli ham tezlashishi mumkin.

Manba: scrippsnews.com

IQLIM OZGARISHI TUFAYLI
YALQOVLAR YO‘QOLIB KETISH
XAVFI OSTIDA

Umrining asosiy qismini daraxtlarda o‘tkazadigan bu
jonivor hagigatan ham oz nomiga munosib tarzda yalqov —
juda sekin harakatlanadi. Markaziy va Janubiy Amerikaning
tog‘li hududlarida yashovchi yalqovlar iglim o‘zgarishi tufayli
eng xavfli vaziyatga tushib qolishadi. New York Post nashri-
da ilmiy ishi natijalari chop etilgan tadqiqotchilar shunday
xulosaga kelishdi.

Yalqovlar nafaqat sekin harakat qilib qolmasdan, orga-
nizmida modda almashinuvi ham sust kechadi, ushbu omil-
lar ular sayyoramizda haroratning ko‘tarilishiga zaifligini
anglatadi. 2100-yilga borib sodir bo‘lishi prognoz qgilingan
haroratning 2-6°C ga ko‘tarilishi ham bu hayvon uchun juda
qiyin kechadi.

Yalqovlar iglim o‘zgarishiga nisbatan ganday munosabatda
bo‘lishini tushunish uchun britaniyalik olimlar eksperiment
sifatida hayvonlarning kislorod iste’molini va haroratning
oshishini taqlid qilish sharoitlarda ularning tana haroratini
olchashdi. Eksperimentda tog'li va pasttekislik hududlarida
yashovchi ikki barmogli yalqovlar sinovdan o‘tkazildi. Bu hay-
vonlarning metabolik faolligi usulini aniglash imkonini berdi.
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Tadqiqot shuni ko‘rsatdiki, sekin modda almashinuvi
yalqovlar organizmining harorat ko‘tarilishiga moslashishini
deyarli imkonsiz qilib qo‘yadi: yalqovlar ortib borayotgan
energiya sarfini qoplash uchun oziglanishni ko‘paytira ol-
maydi.

Hozirgi vaqtda yalqovlar uchun yagona najot harorat
pastroq bo‘lgan baland tog‘larga migratsiya bo‘lishi mum-
kin. Biroq bunday uzoq yo‘lni juda sekin harakatlanadigan
yalgovlar umuman bosib o‘ta olmaydi.

Manba: theconversation.com

LED YORITGICHLI
DARAXT UYDA ENERGIYA
ISHLAB CHIQARADI

Frantsiyaning New World Wind kompaniyasi tomonidan
boshgqariladigan Aeroleaf shamol daraxti shamol va quyosh
tizimlariga o'xshash gayta tiklanadigan energiya manbalar-
ining yangi avlodini ifodalaydi. Ushbu yangi texnologiyaning
magsadi shahar va qishloq sharoitida foydalanish uchun
quyosh paneli texnologiyasiga nisbatan chiroyli ko‘rinish va
samarali ishlashidadir.

Ushbu texnologiyada har bir bargning pastki qismida
Aeroleaf gibridini shamol va quyosh energiyasi generatoriga
aylantiradigan samarali fotovoltaik hujayralarni o'z ichiga
olgan gulbarglar osilgan. Aeroleaf Hybrid ko'chma shaklda
ishlab chigilgan bo‘lib, iste'molchining xohishiga qarab
ulangan quyosh panellarini kiritish yoki chiqgarib tashlash
imkoniyati mavjud.

Manba: ecoticias.com



OLIMLAR JOMOLUNGMA CHO'QQISI
NEGA BUNCHALIK BALANDLIGINI
ANIQLASHDI

Jomolungma Himolay tog‘idagi, umuman Yer yuzidagi eng
baland cho‘qqi hisoblanadi. Bundan tashqari, 8849 metrli bu
cho‘qqi yiliga taxminan 2 mm ga ko‘tarilib, uzoq vaqtdan beri
o‘sishdan davom etmoqda.

Yaginda bir guruh xitoylik va ingliz olimlari tadqiqot
o‘tkazdi, buning natijasiga ko‘ra, Jomolungmaning anomal
balandligi va osishiga Himoloy tog‘idan oqib o‘tuvchi Arun
daryosi ta’sir ko‘rsatishi aniglandi. Daryo yo‘nalishi taxminan
90 000 yil oldin o‘zgargan va oqimlar Jomolungmani
"og‘irlashtirgan” qoyalarni yemirgan va bunga javoban tog’
o‘nlab metrga o‘sgan. Biroq cho‘qqining rekord darajada
baland bo‘lishining asosiy sababi Himolay tog‘ini vujudga
keltirgan tektonik jarayonlar bo‘lgan.

XIX asrda ingliz geodezistlari Himolay tog‘ining janubiy
chegarasi Yer sharidagi kichik doira bilan to‘lig mos keladigan
yoyni tasvirlashini aniglagan. Bu shimolda Yevrosiyo tektonik
plitasi, janubda Hind plitasi va ular orasida tortishish kuchi
ta’sirida asta-sekin qulab tushadigan "qayishqoq" Tibet
platosi joylashgani bilan izohlanadi. Geologlarning fikriga
ko‘ra, Tibet platosi tubida "issiq sirop“ga o‘xshash bo‘lishi
kerak, yuqoridagi sovuq qobiq esa Hind plitasi asta-sekin
shimolga siljiganida yoriglar va zilzilalar hosil giladi.

Hind plitasi Yevroosiyo plitasi ostida tobora cho‘kadi,
ammo gigant yoriglar asta-sekin oldinga siljiydi, chunki
Tibet plitasi Hind plitasiga tegib turgan joyda zilzilalarning
tor chizig‘i kuzatilishi mumkin va u yerda sodir bo‘layotgan
jarayonlar dunyodagi eng baland tog‘ning balandligini
belgilaydi.

Ma'lum bo‘lishicha, zilzilalar tog‘larni yuqoriga suradi.
Tektonik plitalar birlashadigan megabuzilish sodir bo‘lganda,
tog'lar ko‘tariladi, ammo ularning qanchalik balandlikka
ko‘tarilishi ostidagi tayanch jinslarning mustahkamligiga
bog‘lig. Jomolungmaga kelsak, Hind va Tibet plitasi o‘rtasidagi
megabuzilishning ba’zi joylarida tektonik jarayonlar
muntazam sodir bo‘layotganga oxshaydi — yuz yilda bir
yoki ikki marta. Bunday har bir hodisa tufayli Jomolungma
yanada balandroq bo‘lishi ehtimoldan xoli emas, deb yozadi
The Conversation.

Manba: theconversation.com

EKOLOGIYA XABARNOMASI = Ne3/2024

PLASTIK CHIQINDILARNING
OKEANLARDA YO‘QOLISHI SIRI
ANIQLANDI

A : 5 3 .

Turli hisob-kitoblarga ko‘ra, dunyo bo‘yicha yiliga 4,8
dan 12,7 million tonnagacha plastik chigindilar okean-
larga tashlanadi. Oradan birmuncha vaqt o‘tgach, bunday
chigindilarning taxminan 70 foizini topib bo‘lmaydi. Plas-
tiklarning okeanlarda yo‘qolishi siri ko‘p yillar davomida
ochilmagan edi, ammo endi olimlar bu hodisani tushunti-
rishga muvaffaq bo‘lishdi.

Ma’lumki, dengiz marjonlari uchta asosiy gismdan iborat:
sirt shilliq qavati, ichki to‘qima va skelet — kalsiy karbo-
natning qattiq cho'kindilari. Xalgaro olimlar guruhi to‘rt
turdagi marjonlardan 27 ta namunani to‘pladi va tahlil qildi.
Natijada marjonlarning barcha gismlarida mikroplastiklar
mavjudligi aniglandi.

Tadqiqotchilar marjonlar atrofdagi suvlardan mikroplas-
tiklarni oziga shimib olishini taxmin gilishmoqda. Yig‘ilgan
plastiklar ko‘p yillar davomida nobud bo‘lgan marjonlarning
skeletlarida sagqlanishi mumkin. Plastik chiqindilarning
marjon va marjon riflarining salomatligiga qanday ta’sir
qilishi hozircha noma’lum, olimlar bu boradagi tadqiqotni
davom ettirish niyatida.

Manba: scitechdaily.com

BRITANIYALIK OLIMLAR FANGA
NOMA’LUM MINGLAB O'SIMLIK
TURLARI MAVJUD 33 TA HUDUDNI
ANIQLADI

Buyuk Britaniyadagi Royal Botanic Gardens tomonidan
olib borilgan yangi tadgiqotda dunyo bo‘yicha 33 ta hudud
aniglandi va ularda minglab o‘rganilmagan o'simlik turlari
yashiringani, shundan aksariyati yo‘qolib ketish xavfi ostida
turgani qayd etildi.

New Phytologist jurnalida chop etilgan tadqiqotga ko'ra,
bu hududlarda 100 000 dan ortiq o‘rganilmagan turlar
o'sishi, ularning ko‘pchiligi yangi dorilar ishlab chiqarish va
boshqa innovatsiyalarni yaratish uchun kalit bo‘lishi mumkin.
Biroq identifikatsiya jarayonining sekin sur’ati ularning
mavjudligiga tahdid soladi — ko‘plab turlar kashf etilmasdan
avval yo‘q bo'lib ketishi ehtimoldan xoli emas.
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Tadqiqotchilarning ta’kidlashicha, bunday “qora dog‘lar”
ning aksariyati Osiyo (Sumatra oroli, Himolay tog‘lari,
Hindiston, Vyetnam), Afrika (Madagaskar, Janubiy Afrika) va
Janubiy Amerikada (Kolumbiya, Peru, Braziliya) joylashgan.
Bu mintaqalar biologik xilma-xillikning “issiq nuqtalari” bilan
kesishadi — flora va faunaga boy bo‘lib, ular yo‘qolib ketish
xavfiga ko‘proq uchraydi.

Royal Botanic Gardens ilmiy direktori, professor Aleksandr
Antonellining so‘zlariga ko‘ra, bioxilma-xillik hagida to‘liq
ma’lumotsiz tabiatni muhofaza qilish mumkin emas.
O‘simliklarning yo‘q bo‘lib ketishi oldini olish va kelajak
avlodlar uchun ekotizimlarni saqlab qolish uchun ularni
tezroq aniqlash talab etiladi.

Manba: ecoportal.su

YOMG'IR SUVIDAN FOYDALANISH
SUVNI TEJASHGA YORDAM BERADI

Dunyo bo’ylab olib borilayotgan tadqiqotlar shuni
ko'rsatmoqdaki, so'nggi yigirma yil ichida aholi sonining
ortishi turli sohalarda suvga bo’lgan talabning o'sishi va
suv iste'molining oshishiga olib keldi. Ushbu o'zgarishlarga
parallel ravishda igqlim o'zgarishi va qurg'oqchilik yillari
tufayli mavjud suv manbalarining kamayishi xavfi mavjud.

Bu omillarning barchasi yangi muqobil resurslarni izlash-
ga olib keladi, masalan, oqova suvlarni tozalash va yomg'ir
suvlariniyig'ish. Yomg'ir suviniyig'ish va saglash ham ekologik,
ham iqtisodiy foyda keltiradi, aynigsa, suv tanqisligiga duch
kelgan hududlarda. To'g'ri saglangan va tozalangan yomg'ir
suvi bunday vaziyatlarda ishonchli suv manbayi bo'ladi.

Suv resurslarini iloji boricha samarali boshqarish uchun
suv sifatini o'rganish, to’g’ri tagsimlash va suv hisobini na-
zorat qilish zarur.
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Yomg'ir suvining sifatiga birinchi navbatda urbanizatsiya,
turli ifloslantiruvchi moddalar va transchegaraviy ifloslanish
ta'sir giladi. Tabily yomg'ir suvi biroz kislotali va o'rtacha
pH 5,7 ga teng bo’ladi. Atmosferada karbonat angidrid, azot
dioksidi va oltingugurt dioksidi (ikkalasi ham transport,
sanoat jarayonlari va qazib olinadigan yoqilg'i ishlab chiqa-
rish natijasida hosil bo'ladi) kabi yuqori eriydigan kislotali
gazlar mavjud bo'lgan hududlarda yomg'ir suvi yanada kis-
lotali bo'lishi mumkin.

Tadqiqotlar shuni ko’rsatmoqdaki, yig'ilgan namunalar-
dagi umumiy kislotalilik 4 mg/l dan 12 mg/l gacha (o'rtacha
6 mg/1) bo'ladi. Bu yomg'ir suvidan turli xil magsadlarda
foydalanishga imkon beradi.

Yomg'ir suvidan sug'orish, ichimlik, baliqchilik, chorvachi-
lik, maishiy xizmatlar, suzish va qurilish kabi turli xil maqsad-
larda foydalanish imkoniyati bor. Filtrlangan va tozalangan
yomg'ir suvini sovutish tizimlari, ishlab chiqarish jarayonlari,
hojatxonalarni yuvish, kiyimlarni yuvish va tozalash kabi
ichimlikka yaroqsiz maishiy xizmatlarga ishlatilishimiz
mumkin. Bu ham suvni tejashga hissa qo'shadi. Shuningdek,
yomg'ir suvini yig'ish chorva mollarini suv bilan ta'minlashda
quruq davrda qo'shimcha suv manbai bo'lib xizmat qiladi.

MUSIQA O‘SIMLIKLARNING
O‘SISHINI TEZLASHTIRADI

Tadgiqot davomida mutaxassislar tovush to‘lginlarining
Trichoderma harzianum zamburug‘i o'sishi va ko‘payishiga
qanday ta’sir qilishini tahlil qilishdi. Bu jarayon o‘simliklarni
kasallik qo‘zg‘atuvchi mikroorganizmlardan himoya qilish,
rivojlanishini rag‘batlantirish va tuproqdagi ozuqa modda-
larini ko‘paytirishda muhim rol o‘ynaydi.

Zamburug'li idishlar maxsus ovoz izolyatorlariga joy-
lashtirildi, ularda har kuni 30 dagiqa davomida 8 kGs
chastotali bir xil ohangdagi musiqa 80 desibel balandligida
yangrab turdi.

Besh kunlik kuzatuv yakuni bo‘yicha musiqa shovqini
ostida bo‘lgan zamburug‘lar boshqa guruhdagi namunalar-
ga nisbatan tezroq o'sishi va ko‘proq o‘simlik hujayralarini
ko‘proq hosil gilgani qayd etildi.

Natijada eksperiment so‘nggida izolyatorlarda Trichoder-
ma harzianum biomassasi 1,7 marta kop bo‘ldi.

Olimlarning ta’kidlashicha, akustik to‘lqinlar zambu-
rug‘larga yoki ularning membranalarining mikro-reseptor-
lariga ta’sir giladigan elektr impulslariga aylanishi mumkin.

Manba: phys.org



/—_\_

"EKOLOGIYA XABARNOMASI" -
IJTIMOIY-IQTISODIY, ILMIY-AMALIY JURNALI
MAQOLALARIGA QO‘YILADIGAN TALABLAR

"EKOLOGIYA XABARNOMASI" ijtimoiy-iqtisodiy, ilmiy-amaliy jurnali tahririyati umumiy sharhdan va axborot
shaklidagi ilmiy maqolalarni nashr uchun gabul gilmaydi. Tahririyatga taqdim etilayotgan qo‘lyozma bo‘yicha muallif ilmiy-
tadqiqot ishi olib borayotgan tashkilot rahbariyatining yo‘llanma xati, maqolani chop etish mumkinligi haqgidagi ekspert
xulosasibo'lishi kerak.

Magqolaning yozilish tili, tuzilishi va tarkibi. Maqolalar o‘zbek, rus va ingliz tillarida qabul gilinadi. Maqola keng omma
uchun tushunarli tilda, grammatika qoidalariga amal gilgan holda yozilgan bo‘lishi kerak. Maqola o‘zida muayyan ilmiy-
tadqiqotning tugal yechimlarini yoki uning bosqichlarini ifodalashi zarur. Sarlavha maqolaning mazmuni to‘g‘risida axborot
bera olishi, imkon gadar gisqa bo‘lishi va umumiy so‘zlardan iborat bo'lib qolmasligi kerak. Odatda ilmiy maqolada
quyidagilar bo‘lishi kerak: universal o‘nlik tasnifi (UDK), maqolaning sarlavhasi (uch tilda), annotatsiyasi (uch tilda), tayanch
so‘zlar (uch tilda), kirish, ko‘rib chigilayotgan muammoning hozirgi holatining tahlili va manbaalarga havolalar, masalaning
qo'yilishi, yechish usuli, natijalar tahlili, xulosa, foydalanilgan adabiyotlar ro‘yxati, muallif(lar) to‘g‘risida ma'lumot.

Magqgolada odatda qabul gilingan atamalardan foydalanish, yangi atama kiritganda, albatta uni aniq asoslab berish kerak.
Fizik kattaliklarning o‘lchov birliklari Xalqaro o‘lchamlar tizimi (SI)ga mos bo‘lishi kerak. Maqolada muallif ozining ishlariga
havolalar soni 20 foizdan oshmasligi kerak.

Magqolaga qo‘yiladigan texnik talablar. Maqolaning sarlavhasi, muallif (lar) va u(lar)ning lavozimi, ilmiy darajasi va ish
joyi, annotatsiya, tayanch so‘zlar (uch tilda) bir ustunda yoziladi. Maqolaning qolgan matnlari ikki ustunda yoziladi. Maqola
MS Word 2003-2010 matn muharririda yozilishi va quyidagi ko‘rsatkichlarga muvofiq qat’iy rasmiylashtirilishi kerak: - A4
formatda, matn sahifasining barcha chekkalarida 2 sm dan joy qoldiriladi, Times New Roman shriftida, maqola uchun shrift
hajmi - 12 pt (jadvallar bundan mustasno), jadvallar uchun shrift kattaligi - 10 pt, qator oralig‘i - 1,15 interval, matn sahifa
kengligi bo‘yicha tekislanadi, xat boshi - 1 sm («Tab» yoki «Probel» tugmalaridan foydalanmasdan).

Quyidagilarga ruxsat etilmaydi: sahifalarni ragamlash, matnda sahifani avtomatik bo‘lishdan foydalanish, matnda
avtomatik havolalardan foydalanish, avtomatik bo‘g‘in ko‘chirish, kamdan-kam hollarda ishlatiladigan yoki gisqartma
harflarni qo‘llash.

Grafikli materiallar (rangli rasmlar, chizmalar, diagrammalar, fotosuratlar) o‘zida tadqiqotning umumlashtirilgan
materiallarini ifodalashi kerak. Grafikli materiallar yuqori sifatli bo‘lishi kerak, agar zarurat tug‘ilsa, tahririyat ushbu
materiallarnialohida faylda 300 dpi dan kam bo‘lmagan o‘lchamda jpg formatda taqdim etishni talab qilishi mumkin. Grafikli
materialning nomi va tartib raqami pastki qismda keltirilishi zarur.

Formulalar va matematik belgilar MS Wordda o‘rnatilgan formatli muharrirda yoki MathType muharriri yordamida
bajarilishi kerak.

Annotatsiya (o‘zbek, rus, ingliz tillarida) - annotatsiya hajmi 100-250 ta so‘zdan iborat bo‘lishi va maqolaning
tuzilishini gisqacha ifodalovchi, axborot shaklida berilishi kerak.

Tayanch so‘zlar (o‘zbek, rus, ingliz tillarida) - 8-10 taso‘z vaiboralardan iborat bo‘lishi kerak.

Kirish. Kirish qismida tadqiqotlarning dolzarbligi va ob’yekti tavsiflanadi. Mavjud ilmiy maqolalarning tahlili keltiriladi.
Chop etilgan adabiyot manbalarida qo‘yilgan ilmiy izlanishlarning ko‘rsatilgan holda muallifning ilmiy ishlari yo‘nalishi
ko‘rsatiladi.

Muammoning yechimlari. Bunda tanlangan usul batafsil tavsiflanadi. Olib borilgan tadqiqotlar, ular ichidan tanlab
olingan optimal natijalar keltiriladi.

Natijalar. Natijalarni asosan jadvallar, grafiklar va boshqa ko‘rinishida keltirilishi mumkin. Ushbu bo‘lim olingan
natijalarni tahlil qilish, ularni sharhlash, boshqa mualliflarning natijalari bilan solishtirishni oz ichiga oladi. Natijalar
tadqiqotning ob’yekti parametrlari o‘rtasidagi munosabatlar mualliflar tomonidan belgilangan maqgolaning asosiy ilmiy
natijalarini umumlashtiruvchi, ma’lumotlarni oz ichiga oladi.

Xulosa. Ilmiy tadqiqotlar doirasida olingan natijalar umumlashtiriladi, maqgbul sharoitlari tanlanadi, ilmiy yangiligi
keltiriladiva amaliyotda qo‘llanishga tavsiyalar berilishi mumkin.

Adabiyotlar. Adabiyotlar ro‘yxati 15 tadan kam bo‘lmagan manbalardan iborat bo‘lishi kerak, Adabiyotlar ro‘yxatiga
darsliklar, o‘quv qo‘llanmalarini kiritish mumkin emas. Barcha manbalarga matnda havolalar berilishi zarur.

Muallif (lar) haqida ma’'lumot: familiyasi, ismi, otasining ismi, lavozimi, ilmiy darajasi va ish joyi. Ushbu ma’lumotlar
magola taqdim etilgan ozbek/rus tilida ham, ingliz tilida ham keltirilishi hamda maqolaning oxirida - adabiyotlar
ro‘yxatidan keyin joylashtirilishi kerak. Yuqoridagi talablarga javob bermaydigan magqolalar ko‘rib chigishga gabul
gilinmaydi va mualliflarga qaytarilmaydi. Maqolalarda keltirilgan ma'lumotlarning haqqoniyligiga muallif(lar) javobgardir.

Murojaat uchun telefonlar: +998 71 277-89-22; +998 71 277-69-83; +998 90 946-22-42
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