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KIRISH (falsafa doktori (PhD) dissertatsiyasi annotatsiyasi)

Dissertatsiya mavzusining dolzarbligi va zarurati. B ugungi kunda  
«dunyo qishloq x o ‘ja lig i tizim lari qayta tiklanm aydigan resurs b o ‘lgan, fosfatli 
to g ‘ jinslaridan ishlab chiqariladigan fosforli mineral o ‘g ‘itlariga juda bog^ iqdir1. 
D unyo qishloq x o ‘ja lig i tizim larida fosfor is te ’m oli s o ‘nggi 50 y ild a  qariyb 3,5  
baravar oshdi, am m o iqtisod iy jihatdan qulay qazib olinadigan zaxiralar 2 0 5 0 -y ilg a  
borib kam ida 2 0 -3 0  fo izg a  qisqarishi prognoz qilinm oqda»2. Q ishloq  x o ‘ja lig id a  
q o ‘llaniladigan fosforning atigi 15-25 fo iz i o ‘sim lik  tom onidan o ‘zlashtiriladi, 
qolgan qism i esa  tuproq bilan m ustahkam  b o g ‘lanib qoladi, agarda fosforni 
o ‘zlashtirish koeffitsiyentin i atigi 5 fo izga  oshirilsa, global m iqyosda 2 -3  m ln  
tonna fosforni iqtisod q ilin ish iga olib  keladi. Shuning uchun ham  fosfat 
ta ’m inotidagi prognoz qilingan qisqarish sharoitida uzoq m uddatli yechim lar  
asosan ekinlarda fosfordan foydalanish sam aradorligini oshirishga v a  fosforning  
y o ‘qotilish  kanallarini kam aytirishga qaratilgan tadqiqotlar dolzarb y o ‘nalishlardan  
biri hisoblanadi.

D unyoda qishloq x o ‘ja lig ida  fosfor m uam m olarini yech ish ga  y o ‘naltirilgan  
k o ‘p ilm iy  tadqiqotlar o ‘tkazilm oqda. B u  y o ‘nalishda yirik ilm iy  markazlar 
hisoblanadigan A n gliyan ing “R otham sted R esearch”, A vstraliyaning qishloq  
x o ‘ja lig i va  oziq-ovqat xav fsiz lig id a  fosforning rolini o ‘rganuvchi “C SIR O ” ilm iy  
agentligi, A Q S h  ning fosfordan barqaror foydalanish b o ‘y ich a  “STEPS” fan va  
texnologiyalar m arkazi, “IFA ” xalqaro o ‘g ‘itlar assotsiatsiyasi, B raziliyadagi 
“Santa-M ariya Federal universiteti” va  boshqalar fosfordan tejam kor va  samarali 
foydalanish strategiyalari va  texnologiyalarin i ishlab chiq ishga qaratilgan 
tadqiqotlar o ‘tkazib, fosforli o ‘g ‘itlardan strategik foydalanish yuqori hosildorlikni 
ta ’m inlashi m um kinligini, yuqori hosildorlik  o ‘z navbatida oziq-ovq at ishlab  
chiqarish uchun ajratilgan yer m aydonini m inim allashtirish, barqaror v a  nisbatan  
arzon oziq-ovqat ta’m inotini saqlashga yordam  berishini ta ’kidlamoqdalar.

R espublikam izda tabiiy v a  su g ‘oriladigan tuproqlarning fosforli holatini 
o ‘rganish, ularda fosforning o ‘sim liklar o ‘zlashtiradigan shakllari m iqdorini 
m aqbullashtirish, o ‘g ‘itlar fosforin ing ekinlar tom onidan o ‘zlashtirilishi va  
samaradorlikni oshirish borasida keng m iq yosli ilm iy-am aliy  tadqiqotlar am alga  
oshirilib, m uayyan natijalarga erishilm oqda. O ‘zbekiston  R espublikasining « 2022-  
2026-y illarga  m o ‘ljallangan yangi O ‘zbekistonning taraqqiyot strategiyasi» da 
«Q ish loq  x o ‘ja lig in i ilm iy  asosda intensiv rivojlantirish orqali dehqon v a  fermerlar 
daromadini kam ida 2 baravar oshirish, q ishloq x o ‘ja lig in in g  y illik  o ‘sishini kam ida  
5 fo izga  yetkazish» m aqsad qilingan b o ‘lib, mazkur m aqsadga erishish uchun  
«Tuproq unum dorligini oshirish va  m uhofaza qilish» 3 asosiy  ustuvor 
y o ‘nalishlardan biri sifatida belgilab  berilgan. Shuning uchun ham  dehqonchilikda  
fosforli o ‘g ‘itlar sam aradorligini oshirish m uam m olarini yech ish n in g ilm iy  
asoslarini ishlab chiq ish  m uhim  aham iyatga ega.

1 https://resoilfoundation.org/en/agricultural-industry/agriculture-dependence-phosphorus/
2 https://phys.org/news/2023-01-soil-available-phosphorus-mineral-fertilizers-agricultural.html?utm_source=chatgpt.com
3 O'zbekiston Respublikasi Prezidentining 2022-yil 28-yanvardagi PF-60-sonli "2022-2026-yillarga mo'ljallangan Yangi O'zbekistonni 
rivojlantirish strategiyasi to'g'risida"gi Farmoni

https://resoilfoundation.org/en/agricultural-industry/agriculture-dependence-phosphorus/
https://phys.org/news/2023-01-soil-available-phosphorus-mineral-fertilizers-agricultural.html?utm_source=chatgpt.com


O ‘zbekiston  R espublikasi Prezidentining 2019  - y il 17 - iyundagi P F -5742- 
son «Q ishloq x o ‘ja lig id a  yer va  suv resurslaridan samarali foydalanish chora- 
tadbirlari to ‘g ‘risida» g i Farm oni, 2022  - y il 10 - iyundagi P Q -277-son  «Yerlar 
degradatsiyasiga qarshi kurashishning samarali tizim ini yaratish chora-tadbirlari 
to ‘g ‘risida»4 g i qarori ham da mazkur faoliyatga teg ish li boshqa m e ’yoriy-huquqiy  
hujjatlarda belgilangan vazifalarni am alga oshirishda ushbu dissertatsiya tadqiqoti 
m uayyan darajada xizm at qiladi.

Tadqiqotning respublika fan va texnologiyalari rivojlanishining ustuvor 
yo‘nalishlariga mosligi. M azkur tadqiqot respublika fan v a  texnologiyalar  
rivojlanishining V  «Q ish loq  x o ‘ja lig i, b io texnologiya , ek o log iya  va  atrof - m uhit 
m uhofazasi» ustuvor y o ‘nalishi doirasida bajarilgan.

Muammoning o ‘rganilganlik darajasi. Tuproq fosfori va  uning o ‘sim liklar 
tom onidan o ‘zlashtirilishi, fosforli o ‘g ‘itlar sam aradorligini oshirish  m uam m olari 
o ‘rganishga qaratilgan bir qancha ilm iy  tadqiqotlar olib  borilgan. B u  y o ‘nalishda  
xorijda K .E .G inzburg, T .N .K ulakovskaya, R .E .E leshev, P .G .A derixin , L.M . 
D erjavin, C .C .A verkina, J.K .Sers, M .G .C osta, E .M .M uindi, T .M ardam ootoo, 
E .A dham i, J.Bhatti, R .L .F ox va  boshqalar ham da respublikam iz olim lari
S.A .K udrin, B .P .M achigin , J.S.Sattorov, T .P .P iroxunov, F .X osh im ov, 
M .M .T ashkuziev, N .M .Ibragim ov, A .K uzieva, N .L .Z glinskaya, B .I.N iyaza liev , 
L .A .M irzaev, N .Y u.A bduraxm onov, A .J .B oirov, Sh .A .Jo‘rayev v a  boshqalar 
tom onidan am alga oshirilgan. L ekin, q ishloq x o ‘ja lig id a  fosforli o ‘g ‘itlarni 
q o ‘llashda ularning tuproqda adsorbsiyalanishi va  tuproq eritm asida hosil 
b o ‘ladigan m uvozanat konsentratsiyasini aniqlash asosida fosforli o ‘g ‘itlarning 
maqbul m e ’yorlarini belg ilash  orqali ular sam aradorligini oshirishga qaratilgan 
ilm iy tadqiqotlar yetarlicha am alga oshirilm agan.

Dissertatsiya tadqiqotining dissertatsiya bajarilgan ilmiy-tadqiqot 
muassasaning ilmiy-tadqiqot ishlari rejalari bilan bog‘liqligi. D issertatsiya  
tadqiqoti Tuproqshunoslik va  agrokim yoviy tadqiqotlar instituti ilm iy  tadqiqot 
ishlari rejasining P Z -202011266  “Fosfor adsorbsiyasi izoterm ik m odellari asosida  
tuproqlarning fosfor ta ’m inotini yaxsh ilash  texn olog iyasin i yaratish” (20 2 1 -2 0 2 4  
y y .) m avzusidagi am aliy loy ih a  doirasida bajarilgan.

Tadqiqotning maqsadi su g ‘oriladigan tipik b o ‘z  tuproqlar sharoitida g ‘o ‘za  
va  kuzgi b u g‘d oyga q o ‘llaniladigan fosforli mineral o ‘g ‘itlar sam aradorligini 
oshirishning ilm iy asoslarini ishlab chiqishdan iborat.

Tadqiqotning vazifalari:
su g ‘oriladigan tip ik b o ‘z tuproqlarning asosiy  x o ssa  v a  xususiyatlarini, 

tuproqda fosfor adsorbsiyasini va  tuproq eritm asidagi m uvozanat 
konsentratsiyasini N air v a  boshqalar usulida o ‘rganish;

m odel laboratoriya tajribasida tuproqda fosfor adsorbsiyasini va  turli 
m e ’yorlarda fosforli m ineral o ‘g ‘it va  fosforli m ineral o ‘g ‘it bilan birga organik  
o ‘g ‘itlar q o ‘llashning tuproqda, harakatchan fosfor dinam ikasi, fosfor adsorbsiyasi 
va  uning tuproq eritm asidagi m uvozanat konsentratsiyasiga ta ’sirini o ‘rganish;

4O‘zbekiston Respublikasi Prezidentining “Qishloq xo‘jaligida yer va suv resurslaridan samarali foydalanish chora-tadbirlari to‘g‘risida”gi 2019 
yil 17 iyundagi PF-5742-son farmoni.



“g ‘o ‘za-kuzgi b u g‘doy-takroriy ek in” tizim ida dala tajribasini o ‘tkazish, 
fosfor adsorbsiyasini va  tuproqning fosforga standart talabini aniqlash asosida  
g ‘o ‘za  v a  kuzgi b u g‘d oyga q o ‘llaniladigan fosforli o ‘g ‘itlar m e ’yorlarini belgilash;

tuproqda asosiy  ozuqa elem entlarining harakatchan shakllari dinam ikasini 
aniqlash, g ‘o ‘za  va  kuzgi b u g‘doyning o ‘sish i va  rivojlanishini biom etrik  
o ‘lchovlar v a  fen o log ik  kuzatuvlarda o ‘rganish;

g ‘o ‘za v a  kuzgi b u g‘doy organlarida asosiy  ozuqa elem entlarining m iqdori, 
g ‘o ‘za  va  kuzgi b u g‘doy tom onidan ularning olib  chiq ilish i, vegetativ  va  generativ  
organlarida taqsim lanishi, hosil b irligini shakllantirishi uchun sarflashini aniqlash;

g ‘o ‘za  va  kuzgi b u g‘doy tom onidan fosforli o ‘g ‘itlar fosforini o ‘zlashti rilishi 
koeffitsiyen ti va  g ‘o ‘za, kuzgi b u g‘doy va  takroriy ekin hosildorligini aniqlash;

tadqiqotlar natijalari asosida su g ‘oriladigan tip ik b o ‘z  tuproqlar sharoitida  
g ‘o ‘za  v a  kuzgi b u g‘d oyga q o ‘llaniladigan fosforli o ‘g ‘itlar sam aradorligini 
oshirish b o ‘yich a  ilm iy-am aliy  tavsiyalar ishlab chiqish.

Tadqiqotning obyekti Toshkent v iloyatin ing eskidan su g ‘oriladigan tipik  
b o ‘z tuproqlari, mineral va  organik o ‘g ‘itlar, g ‘o ‘za, kuzgi b u g‘doy, takroriy ekin  
(so y a ) hisoblanadi.

Tadqiqotning predmeti tuproqlarning xossa-xususiyatlari, tuproq 
fosfatlarining fraksiyaviy tarkibi, su g ‘oriladigan tuproqlarda fosfor adsorbsiyasi, 
m ineral va  organik o ‘g ‘itlarning fosfor adsorbsiyasi va  uning tuproq eritm asidagi 
m uvozanat konsentratsiyasiga ta’siri, tuproqning fosforga standart talabini 
aniqlash, ekinlarga fosforli o ‘g ‘itlar m e ’yorini tuproqning fosforga standart talabi 
asosida belgilash , ekinlarning o ‘sish i, rivojlanishi, q o ‘llanilgan fosforni 
o ‘zlashtirishi va  hosildorligin i aniqlash hisoblanadi.

Tadqiqotning uslublari. Tadqiqotlarda k im yoviy-analitik  uslublardan  
foydalanilgan ham da tuproq namunalari tahlillari «ArpoxHMHnecKHe MeTOgti 
HecnegoBaHHa noHB» q o ‘llanm asida bayon etilgan uslublarda, fosforning  
noorganik va  organik fraksiyalari H ed ley  uslubida, fosfor adsorbsiyasi N air va  
boshqalar uslubida aniqlangan, olingan m a’lum otlarning m atem atik-statistik tahlili 
«M icrosoft excel»  dasturi yordam ida B .A .D o sp ex o v  uslubi asosida bajarilgan. 

Tadqiqotning ilmiy yangiligi quyidagilardan iborat:
Toshkent v iloyatin ing su g ‘oriladigan tipik b o ‘z tuproqlari m isolida  

respublikam izda ilk  bor tuproqqa berilgan fosforning adsorbsiyasi, tuproq 
eritm asidagi m uvozanat konsentratsiyasi va  tuproqning fosforga standart talabini 
aniqlashda N air v a  boshqalar uslubidan foydalanish y o ‘llari ishlab chiqilgan;

N air va  boshqalar uslubida m ineral v a  organik o ‘g ‘itlarning tuproqda fosfor  
adsorbsiyasiga, fosforning tuproq eritm asidagi m uvozanat konsentratsiyasiga  
ta ’siri va  tuproqning fosforga standart talabi aniqlangan;

tuproqning fosforga standart talabi va  ekinlarning rejalashtirilgan hosiln i 
shakllantirishi uchun sarflaydigan fosfor m iqdorini h isobga olgan holda g ‘o ‘za  va  
kuzgi b u g‘doyga q o ‘llaniladigan fosforning m aqbul m e ’yorlarini belg ilash  usuli 
ishlab chiqilgan;

g ‘o ‘za  v a  kuzgi b u g‘d oyga faqat fosforli m ineral o ‘g ‘it, fosforli m ineral o ‘g ‘it 
bilan birga g o ‘ng v a  kom post q o ‘llashning harakatchan fosfor dinam ikasi, 
o ‘silim liklarning o ‘sish i va  rivojlanishi, fosforni o ‘zlashtirishi, vegetativ  va
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generativ organlarida taqsim lanishi, hosil b irligini shakllantirishga sarflanishi, 
fosforli o ‘g ‘it organik o ‘g ‘itlar bilan birga q o ‘llanilganda mineral o ‘g ‘itlar 10- 15 
% tejalishi, g ‘o ‘za hosildorligini 7 ,4 -9 ,9  foizga , kuzgi b u g‘doy don h osilin i 17 ,1­
20  fo izga  oshirishi aniqlangan.

Tadqiqotning amaliy natijalari quyidagilardan iborat: 
tadqiqot obyektidagi ferm er x o ‘ja lig i m isolida, tuproqning fosforga standart 

talabini k o ‘rsatuvchi fosfor adsorbsiyasi kartogram m asi tuzilgan;
tuproqlarning fosforga standart talabi asosida hisoblangan m e ’yorlarda 

fosforli mineral o ‘g ‘itlar bilan birga g o ‘ng v a  kom postni q o ‘llash  fosforli o ‘g ‘itlar 
sam aradorligini oshirib, ularni tejashga v a  q o ‘shim cha 3 ,5 - 4 ,0  s/ga  paxta va  kuzgi 
b u g‘doydan q o ‘shim cha 10 ,5-12 ,2  s /ga  don hosili o lishni ta ’minlagan.

T oshkent v iloyati ferm er x o ‘jaliklari uchun «tuproqlarning gum us, 
harakatchan fosfor va  alm ashinuvchi kaliy  bilan ta ’m inlanganlik» kartogrammalari 
tuzilgan va  am aliyotga joriy  etilgan. Natijada tuproqda gum us va  asosiy  oziqa  
elem entlari ta ’m inotini yaxshilashga, g ‘o ‘za  v a  kuzgi b u g‘doy hosildorlig in i 
oshirishga erishilgan.

Tadqiqot natijalarining ishonchliligi. Tadqiqotlarda dala, laboratoriya va  
boshqa qabul qilingan standart uslublardan foydalanilganlig i, o lingan natijalarni 
m atem atik-statistik tahlillardan o ‘tkazilganligi, nazariy v a  am aliy natijalarning bir- 
biriga m os kelish i, tadqiqot natijalari xalqaro v a  m ahalliy ilm iy-am aliy  
anjumanlarda m uhokam a q ilinganligi, ularni am aliyotga joriy  etilgan lig i, olingan  
natijalar va  xulosalarning ilm iy  asoslanganligi, shuningdek, O ‘zbekiston  
R espublikasi O liy ta ’lim , fan v a  innovatsiyalar vazirlig i huzuridagi O liy  
attestatsiya kom issiyasi tom onidan tavsiya  etilgan ilm iy  nashrlarda chop etilganligi 
natijalarning ishonch lilig in i k o ‘rsatadi.

Tadqiqot natijalarining ilmiy va amaliy ahamiyati. Tadqiqot natijalarining  
ilm iy aham iyati tuproqda fosfor adsorbsiyasini aniqlashda N air v a  b. uslubi 
respublikam izda ilk  bor q o ‘llan ilganlig i va  shu asosda tuproqqa berilgan fosforning  
adsorbsiyasi v a  tuproqning fosforga standart talabi aniqlanganligi, g ‘o ‘za  va  ku zgi 
b u g‘d oyga q o ‘llanadigan fosfor maqbul m e ’yorini b elg ilash  usuli ishlab  
chiqilganlig i bilan izohlanadi.

Tadqiqot natijalarining am aliy aham iyati shundan iboratki, tuproqda fosfor  
adsorbsiyasi to ‘g ‘risidagi m a’lum otlar fermer x o ‘jaliklari va  boshqa yerdan  
foydalanuvchilar yer m aydonlari tuproqlari uchun tuproqning fosforga standart 
talabini k o ‘rsatuvchi, fosfor adsorbsiyasi kartogrammalarini tuzish  va  shu asosda  
g ‘o ‘za  va  kuzgi b u g‘d oyga maqbul m e ’yorlarda fosforli o ‘g ‘itlar q o ‘llash  orqali 
ekinlardan rejalashtirilgan h osil yetishtirishda xizm at qiladi.

Tadqiqot natijalarining joriy qilinishi. F osforli o ‘g ‘itlar sam aradorligini 
oshirishning ilm iy  asoslarini ishlab chiqish  b o ‘y ich a  bajarilgan tadqiqotlaridan  
olingan ilm iy  va  am aliy natijalar asosida:

Toshkent v iloyati B o ‘ka tum ani R avot m assiv i «M irzaqul, Qarshiboy, 
K ozim jon» fermer x o ‘ja lig i 76 gektar, Yuqori Chirchiq tum ani G uliston m assivi 
«A gro Eko Pro» ferm er x o ‘ja lig i 125,08 gektar yer m aydonlarining 1:5000  
m asshtabli «Tuproqlarning gum us, harakatchan fosfor v a  alm ashinuvchi kaliy  
bilan ta ’m inlanganlik» kartogrammalari tuzilgan va  m assivlardagi fermer
8



x o ‘jaliklarida am aliyotga joriy  etilgan (Q ishloq x o ‘ja lig i vazirlig i, Q ishloq  
x o ‘ja lig ida  b ilim  va  innovatsiyalar m illiy  m arkazining 2 0 2 5 -y il 28-avgustdagi 
0 5 /0 5 -0 4 -5 1 0 -so n  m a’lum otnom asi). Natijada, mazkur eskidan su g ‘oriladigan tipik  
b o ‘z tuproqlar sharoitida tuproqda gum us va  asosiy  oziqa elem entlar bilan  
ta ’m inlash orqali tuproqni agrokim yoviy holatini yaxsh ilashga qaratilgan tadbirlar 
b elg ilash  im konini bergan;

Toshkent v iloyati B o ‘ka tum anidagi «M irzaqul, Q arshiboy, K ozim jon»  
fermer x o ‘ja lig in in g  76 gektar, Yuqori Chirchiq tum anining «A gro Eko Pro» 
fermer x o ‘ja lig in in g  125,08  gektar jam i 2 0 1 ,0 8  gektar yer m aydonlarini 1:5000  
m asshtabli «Tuproqlarda fosfor adsorbsiyasi» kartogram m asi tuzilgan va  fermer 
x o ‘jaliklari yer m aydonlariga am aliyotga joriy  etilgan (Q ishloq x o ‘ja lig i vazirlig i, 
Q ishloq  x o ‘ja lig ida  b ilim  v a  innovatsiyalar m illiy  m arkazining 2 0 2 5 -y il 28-  
avgustdagi 0 5 /0 5 -0 4 -5 1 0 -so n  m a’lum otnom asi). Natijada, tuproqning fosforga  
standart talabi va  ekinlarning rejalashtirilgan h osilin i shakllantirishi uchun  
sarflaydigan fosfor m iqdorini h isobga olgan holda fosforli o ‘g ‘itlar m e ’yorlarini 
to ‘g ‘ri b elg ilashga im kon bergan;

« S u g ‘oriladigan tuproqlar fosfor ta ’m inotini m aqbullashtirish orqali 
ekinlarning rejalashtirilgan hosildorligin i ta ’m inlash b o ‘y ich a  tavsiyanom a» ishlab  
chiqilgan va  Toshkent v iloyatin ing  B o ‘ka, Yuqori Chirchiq tum anlaridagi 
su g ‘oriladigan tipik b o ‘z tuproqli yer m aydonlarida am aliyotga jor iy  etilgan  
(Q ishloq x o ‘ja lig i vazirlig i, Q ishloq x o ‘ja lig ida  b ilim  va  innovatsiyalar m illiy  
m arkazining 2 0 2 5 -y il 28-avgustdagi 0 5 /0 5 -0 4 -5 1 0 -so n  m a’lum otnom asi). 
N atijada, ferm er x o ‘jaliklari su g ‘oriladigan tuproqlarida fosforli o ‘g ‘itlar 
sam aradorligini oshirish orqali paxtadan q o ‘shim cha 3 ,5 - 4 ,0  s/ga  v a  kuzgi 
b u g‘doydan q o ‘shim cha 5 ,2 -6 ,3  s/ga  don hosili o lish ga  erishgan.

Tadqiqot natijalarining aprobatsiyasi. M azkur tadqiqot natijalari jam i 4 ta, 
jum ladan, 2 ta xalqaro va  2 ta respublika ilm iy-am aliy  anjumanlarda 
m uhokam adan o ‘tkazilgan.

Tadqiqot natijalarning e’lon qilinishi. D issertatsiya m avzusi b o ‘y ich a  jam i 
11 ta ilm iy  ish  chop etilgan, shundan 1 ta tavsiyanom a, O ‘zbekiston  R espublikasi 
O liy attestatsiya k om issiyasin in g dissertatsiyalar asosiy  ilm iy  natijalarini chop  
etishga tavsiya  etilgan ilm iy nashrlarda 6 ta m aqola, shundan 1 tasi xorijiy  
nashrlarda v a  5 tasi respublika jurnallarida chop etilgan.

Dissertatsiyaning tuzilishi va hajmi. D issertasiya tarkibi kirish, beshta bob, 
xulosalar, foydalanilgan adabiyotlar ro‘yxati va  ilovalardan iborat. 
D issertasiyaning asosiy  hajmi 120 betni tashkil etadi.

DISSERTATSIYANING ASOSIY MAZMUNI

Kirish qism ida tadqiqotlarning dolzarbligi v a  zarurati asoslangan, m aqsad va  
vazifalari, o b ’ektlari v a  predmetlari tavsiflangan, respublika fan v a  texnologiyalari 
rivojlanishining ustuvor y o ‘nalishlariga m oslig i, tadqiqotning ilm iy  yan gilig i va  
am aliy natijalari bayon qilingan, olingan natijalarning ilm iy  va  am aliy aham iyati 
ochib berilgan, tadqiqot natijalarining am aliyotga joriy  qilin ishi, nashr qilingan  
ishlar v a  dissertatsiya tuzilish i b o ‘y ich a  m a’lum otlar keltirilgan.



Qishloq xo‘jaligida fosfor muammolarining o‘rganilish holati deb
nom langan birinchi bobida xorijda v a  respublikam iz tuproqlarida m avjud fosfor  
m uam m olari, mineral va  organik o ‘g ‘itlarni q o ‘llash  m asalalarining o ‘rganilish  
holati tahlil qilinib, respublikam iz su g ‘oriladigan tuproqlarining fosfor ta ’m inotini 
yaxshilash  va  qishloq x o ‘ja lig i ekinlarining, xususan g ‘o ‘za  va  kuzgi b u g‘doyning  
fosforga b o ‘lgan talabini ta ’m inlash m aqsadida fosforli o ‘g ‘itlar sam aradorligini 
oshirish y o ‘nalishida tadqiqotlar olib  borish zarurati asoslangan.

D issertasiyaning tadqiqot obyektlari va uslublari deb nom langan ikkinchi 
bobida tadqiqotning obyektlari, tuproq nam unalarining k im yoviy  tahlillari 
uslublari, m odel laboratoriya v a  dala tajribalari uslubiyotlari bayon qilingan.

D issertatsiyaning sug‘oriladigan tipik bo‘z tuproqlarning agrokimyoviy 
xossalari va ularda fosfor adsorbsiyasi deb nom langan uchinchi bobida  
tadqiqotlar hududi tuproqlarining agrokim yoviy xossalari, tuproqlarda fosfor  
adsorbsiyasi, m uvozanat konsentratsiyasining fosfor adsorbsiyasiga b o g ‘liq lig i, 
harakatchan fosfor bilan turli darajada ta’m inlangan tuproqlarda fosfor  
adsorbsiyasining L engm yur va  Freyndlix m odellari izoterm asida tahlillari 
keltirilgan.

S u g O rila d ig a n  tip ik  b o ‘z  tu p ro q la rn in g  a g ro k im yo v iy  xo ssa la ri. Toshkent 
viloyatin ing o ‘rganilgan Yuqori Chirchiq, O qqo‘rg‘on  va  Pskent tumani 
su g ‘oriladigan tipik b o ‘z tuproqlari asosan o ‘rta qum oq, ayrim  hollarda o g ‘ir 
qum oq m exanik  tarkibga ega, ular sh o ‘rlanmagan. Karbonatlar m iqdori haydov  
qatlamida, tegish licha, 7,68; 7,86; 7 ,97  %, gum us m iqdori 1,38; 1,23; 1,06 %, 
um um iy fosfor m iqdori 0 ,236; 0 ,226; 0 ,207  %, um um iy kaliy m iqdori 1,84; 1,88; 
1,92 %. Harakatchan fosfor bilan juda kam  va  alm ashinuvchi kaliy bilan kam  
ta'm inlangan tuproqlar guruhiga kiradi.

S u g ‘orila d ig a n  tip ik  b o ‘z  tu p ro q la rd a  fo s fo r  adsorbsiyasi. O ‘rganilgan  
su g ‘oriladigan tipik b o ‘z tuproqlarda fosforning tuproq eritm asidagi m uvozanat 
konsentratsiyasi 0 ,0 7 -0 ,0 8  m g/l ni tashkil etgan. M ineral fosfor 0 ,4  m g/l (10  
m g/kg) konsentratsiyasida berilganda fosforning m uvozanat konsentratsiyasi 0 ,1 5 ­
0 ,16  m g/l, adsorbsiyalangan fosfor berilgan fosforning 6 0 -6 2 ,5  % ini tashkil etgan. 
Ya'ni fosforning bu konsentratsiyasida tuproq eritm asida fosforning maqbul 
konsentratsiyasi (0 ,2  m g/l) ga erishilm agan. Fosfor konsentratsiyasi 0,5 m g/l (12,5  
m g/kg) va  0 ,6  m g/l (15 m g/kg), b o ‘lganda fosfor adsorbsiyasi 7 ,0 -9 ,5  m g/kg  
b o ‘lib , berilgan fosforning 56 ,0 -63 ,3  % ini tashkil etib, tuproq eritm asida  
fosforning m aqbul m uvozanat konsentratsiyasiga erishilgan. Fosfor  
konsentratsiyasini 40  m g/l (1000  m g/kg) gacha oshirib borilganda fosforning  
m uvozanat konsentratsiyasi o ‘rganilgan tuproqlarda 19 ,8 -20 ,6  m g/l, adsorbsiya  
485 -5 0 5  m g/k g b o ‘lib , berilgan fosforning 4 8 ,5 -5 0 ,5  % ini tashkil etgan.

O ‘rganilgan tuproqlarda fosfor adsorbsiyasi kuchayishining berilgan  
konsentratsiyasiga b o g ‘liq lig i izoterm asi ushbu b o g ‘liq lik  juda kuchli ekanligini 
(r2= 0 ,9998; 0 ,9997; 0 ,9 9 9 9 ) k o ‘rsatdi. L engm yur m odeli izoterm asida fosforni 
m uvozanat konsentratsiyasining adsorbsiya m iqdoriga nisbati k o ‘rsatgichining  
m uvozanat konsentratsiyasiga nisbati oshib boruvchi to ‘g ‘ri ch iziq li k o ‘rinishga  
ega  ekanligi aniqlandi. B u  m odelda determ inatsiya koeffitsiyen ti r2=  1,0 qiym atga  
ega  b o ‘ldi (1-rasm ).
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1-rasm. Berilgan fosfor ta’sirida fosfor adsorbsiyasining Lengmyur modeli izotermasi

Freyndlix m odelida berilgan fosfor ta ’sirida fosfor adsorbsiyasining  
o ‘zgarishi k o ‘rsatgichlarining determ inasiya koeffisien ti (r2= 0 ,9989; 0 ,9991)  
yuqori qiym atga ega b o ‘ldi (2-rasm ).

Yuqori chirchiq tumani Pskent tumani Oqqo‘rg‘on tumani

2-rasm. Berilgan fosfor ta’sirida fosfor adsorbsiyasining Freyndlix modeli izotermasi

H a ra ka tch a n  fo s fo r  b ilan  turli d a ra ja d a  ta 'm in la n g a n  tu p ro q la rd a  fo s fo r  
adso rb siya si. Tadqiqotlar fosfor bilan kam  va  o ‘rtacha ta'm inlangan su g ‘oriladigan  
tip ik b o ‘z tuproqlarida q o ‘llan ilgan fosforning adsorbsiyasi farq qilish ini k o ‘rsatdi. 
L engm yur m od eli izoterm asi harakatchan fosfor bilan turli darajada ta ’m inlangan  
tuproqlarda q o ‘llanilgan fosfor eritm asining bosh lan g‘ich  konsentratsiyalarida  
fosfor adsorbsiyasi in tensiv lig i yuqori ekanligi, konsentratsiya oshib borishi bilan  
fosfor adsorbsiyasi in tensiv lig i susayini k o ‘rsatdi (3-rasm ). Freyndlix m odeli 
izoterm asida tuproqlarda berilgan fosforning bosh lan g‘ich  konsentratsiyalarida  
uning adsorbsiyasi harakatchan fosfor bilan o ‘rtacha ta ’m inlangan tuproqlardan 
kam  ta’m inlangan tuproqlar tom on oshib borib, katta konsentratsiyalarda esa  fosfor  
adsorbsiyasi in tensiv lig i sezilarli farq q ilm aslig in i k o ‘rsatdi (4-rasm ).

3-rasm. Qo‘llanilgan fosfor konsentratsiyasi 4-rasm. Qo‘llanilgan fosfor konsentratsiyasi 
ta’sirida fosfor adsorbsiyasining Lengmyur ta’sirida fosfor adsorbsiyasining Freyndlix 
modeli izotermasi modeli izotermasi



D issertatsiyaning Model laboratoriya tajribalari deb nom langan to ‘rtinchi 
bobi ikki paragrafdan iborat b o ‘lib , tu p ro q d a  h a ra ka tch a n  fo s fo r  d in a m ika si  
paragrafida m ineral fosfor bilan birga organik o ‘g ‘itlar q o ‘llanilganda harakatchan 
fosfor m iqdorini faqat mineral fosfor q o ‘llan ilganiga nisbatan k o ‘proq b o ‘lish i 
k o ‘rsatilgan. B unda m ineral fosfor 89,3 kg /ga  q o ‘llan ilgan variantda tahlilning 7; 
15; 30 va  60 - kunlarida harakatchan fosfor m iqdori, tegish licha, 38,4; 37,1; 34,3  
va  31 ,7  m g/k g ni tashkil qildi. 89,3 kg /ga  fosfor saqlovchi m ineral fosfor+10 t/ga  
g o ‘ng va  m ineral fosfor+ 10 t/ga  kom post q o ‘llan ilgan variantlarda tajribaning 7; 
15; 30; 60-kunlarida harakatchan fosfor m iqdori, tegish licha, 40,2; 38,7; 36,6; 34,8  
m g/kg va  41; 39,1; 37,5; 35 ,7  m g/k g ni tashkil etdi. M ineral fosfor + 20  t/ga g o ‘ng  
va  m ineral fosfor +  20  t/ga kom post q o ‘llanilganda harakatchan fosfor miqdori 
yanada yuqoriroq ekanligi va  uzoqroq muddat saqlanib turilishi kuzatildi.

T u p ro q d a  fo s fo r  a d so rb s iya si va  m u vo za n a t ko n sen tra ts iya si. Tajribada 
fosforning adsorbsiyasi va  m uvozanat konsentratsiyasi berilgan fosforning  
m e ’yoriga b o g ‘liq lig i aniqlangan. Fosforning adsorbsiyasi berilgan fosfor  
konsentratsiyasi oshib  boradi. Tuproq eritm asidagi fosforning m uvozanat 
konsentratsiyasi berilgan fosforning kichik  m e ’yorlarida yuqori intensivlikka ega  
b o ‘lib , yuqori m e ’yorlarda m a’lum  miqdorlarda barqarorlashdi.

O ‘rganilgan tuproqlarning fosforga buferlik xususiyati q o ‘llanilgan fosforning  
tuproq eritm asida m a’lum  m iqdorda saqlanishini ta ’m inlaydi. Shu sababli 
q o ‘llan ilgan fosforning kichik  m e ’yorlarida berilgan fosforning 50 ,1 -5 9 ,2  % tuproq 
eritm asida saqlandi. Fosforning katta m e ’yorlarida esa  tuproq eritm asidagi 
fosforning berilgan fosfordagi ulushi 10 ,6-19 ,4  fo izgacha kamayadi.

B u  tuproqqa m ineral fosfor 20  m g/k g m e’yorida q o ‘llanilganda fosforning  
tuproq eritm asida maqbul konsentratsiyasi (0 ,2  m g/l) ta ’m inlan b o ‘lsa, mineral 
fosfor +  10 t/ga  g o ‘ng va  mineral fosfor +  10 t/ga kom post variantlarida fosforning  
m e ’yori 10 va  15 m g/kg b o ‘lganida v a  m ineral fosfor +  20  t/ga  g o ‘ng variantida  
q o ‘llan ilgan fosfor 7,5 m g/k g b o ‘lganida ta ’m inlandi.

Dala tajribalari deb nom langan beshinchi bobi oltita paragrafdan iborat 
b o ‘lib , ular bir necha b o ‘lim larga ajratilgan.

T a jr ib a  m a yd o n i tu p r o g ‘in in g  a so siy  x o ssa  va  xu su s iya tla r i  deb nom langan  
paragrafida tajriba m aydoni su g ‘oriladigan tip ik b o ‘z tuprog‘i m exanik  tarkibiga  
k o ‘ra o ‘rta qum oq, sh o ‘rlanm aganligi keltirilgan. Tuproqning haydov va  haydov  
osti qatlamlarida gum us m iqdori, tegish licha, 1,07 va  0,81% , azotning um um iy  
m iqdori 0 ,081 v a  0 ,058  %, fosforning um um iy m iqdori 0 ,250  v a  0,242%  ni, 
kaliyning um um iy m iqdori 1,80 v a  1,28% ni tashkil etib quyi qatlamlar tom on  
kam ayib boradi. Nitratlar m iqdori haydalm a qatlam ida 15 m g/kg, b o ‘lib, 
harakatchan fosfor bilan kam  ta ’m inlangan, alm ashinuvchi kaliy bilan o ‘rtacha 
ta ’minlangan.

T uproq  fo s fa tla r in i  n o o rg a n ik  va  o rg a n ik  b ir ikm a la r in in g  fr a k s iy a v iy  tarkib i. 
Tuproq fosfatlarining fraksiyaviy tarkibi H ed ley  uslubida aniqlandi. Tuproqning  
haydalm a qatlam ida um um iy fosfor m iqdori 2503  m g/k g ni tashkil etib, mineral 
fosfor fraksiyalarining um um iy m iqdori um um iy fosforning 90,31 % ini, organik  
fosfor fraksiyalari 9 ,69  % ni tashkil etadi.



Tuproq haydalm a qatlam ida um um iy fosforning asosiy  qism ini q iyin  eruvchi 
fosfor P- H C l kons. (296  m g/kg) va  qoldiq fosfor P-H 2 s O4 /  H 2O2 (1745 m g/kg) 
tashkil etadi. Tem ir bilan b o g ‘langan fosfor 80 m g/kg, juda labil fosfor 14 m g/kg  
ni, labil fosfor 48  m g/k g ni tashkil etadi. Organik fosforning 166 m g/k g m iqdori 
H C l kons. fraksiyasi tarkibida aniqlandi. N aH C O 3, N aO H  fraksiyalarida esa  uning  
m iqdori, tegish licha, 26  v a  50,5  m g/k g ni tashkil etdi (5-rasm ).

5-rasm. Dala tajribasi tuprog‘i noorganik va organik fosfatlari fraksiyaviy tarkibi

T u p ro q d a  fo s fo r  a d so rb s iya si va  tu p ro q n in g  fo s fo r g a  s ta n d a rt ta lab i. Tajri­
ba dalasi tuprog‘ida fosforning m uvozanat konsentratsiyasi fosfor berilm aganda
0,1 m g/l b o ‘lib , tuproqning fosforga standart talabidan ancha kam. B erilgan  
mineral fosforning konsentratsiyasi 0 ,6  m g/l (15 m g/kg) b o ‘lganda fosforning  
m uvozanat konsentratsiyasi 0,21 m g/l ni, m aqbul konsentratsiyani tashkil etdi. 
B unda fosfor adsorbsiyasi 9 ,75 m g/kg b o ‘lib , berilgan fosforning 65 % dan iborat 
b o ‘ldi.

F osfor konsentratsiyasini 40  m g/l (1000  m g/k g) gacha oshirib borilganda  
fosfor m uvozanat konsentratsiyasi 20 ,5  m g/l ni, adsorbsiya 48 7 ,5  m g/k g ni tashkil 
etib, berilgan fosforning 48 ,8  % ini tashkil etdi. Y a ’ni fosfor konsentratsiyasi 40  
m g/l yetkazilganda fosfor adsorbsiyasi m iqdori yanada oshdi, lek in  uning berilgan  
fosfordagi ulushi kam aydi.

T u p ro q n in g  fo s fo r g a  s ta n d a rt ta la b i va  ek in la rn in g  fo s fo r g a  eh tiyo ji a so sid a  
fo s fo r l i  m in e ra l o ‘g ‘it va  o rg a n ik  o ‘g ‘itla r  m e ’y o r la r in i belg ilash . D ala  tajribasi 
tuprog‘ida fosforning m uvozanat konsentratsiyasi 0,21 m g/l b o ‘lganda fosfor  
adsorbsiyasi 9 ,5  m g/kg ni tashkil etdi. Shu m a’lum otlar asosida bajarilgan hisob- 
kitoblarning k o ‘rsatishicha tajriba dalasi tuprog‘ida 35 s/ga  paxta hosili yetishtirish  
uchun fosforning standart talabi asosidagi h isob b o ‘yicha  fosfor m e ’yori 157,1 
k g/ga  ni tashkil etadi. 40  s/ga  paxta h osili yetishtirish uchun 165 kg/ga  ni, 45 s/ga  
paxta hosili uchun esa  177,1 kg/ga  ni tashkil etadi. K uzgi b u g‘doyga  
q o ‘llaniladigan fosfor m e ’yori ham  shu usulda hisoblandi.

G ‘o ‘za d a  o ‘tka zilg a n  d a la  ta jribasi. Tajriba 1) N 240P0K 120 -  nazorat; 2) 
N 240P 165K 120; 3) N 190P 140K 70 +10  t/ga  g o ‘ng; 4 ) N 190P 140K 70 + 10  t/ga kom post; 5) 
N 140P 115K 20 + 20  t/ga  g o ‘ng q o ‘llan ilgan variantlarda olib borildi. Organik o ‘g ‘itlar 
q o ‘llan ilgan variantlarda ular tarkibidagi oziqa m oddalari m iqdori h isobga olingan.

T u p ro q d a  a so s iy  o z iq a  e lem en tla ri h a ra ka tch a n  sh a k lla r i d inam ikasi. D a la  tajri­
basi tuprog‘i dastlabki holatida haydov qatlam ida nitratlar m iqdori 14 ,2 -17 ,2  
m g/kg harakatchan fosfor 19 ,4-20 ,9  m g/kg, alm ashinuvchi kaliy 2 7 5 -2 7 9  m g/kg ni



tashkil etdi. G ‘o ‘zaning shonalash v a  gullash  davrlarida tuproqning haydov  
qatlam ida nitratlar va  alm ashinuvchi kaliy  miqdori dastlabki holatiga nisbatan  
k o ‘paydi.

G ‘o ‘zaning shonalash davrida fosfor q o ‘llanilm agan variantda harakatchan 
fosfor m iqdori 18,2 m g/k g ni tashkil etgan b o ‘lsa, m ineral fosforli o ‘g ‘it 
N 240P 165K 120 q o ‘llanilgan variantda harakatchan fosfor m iqdori 32 ,4  m g/k g ni, 
N 190P 140K 70 + 1 0  t/ga  g o ‘ng, N 190P 140K 70 + 1 0  t/ga  kom post va  N 140P 115K 20 + 2 0  t/ga  
g o ‘ngli m e ’yorlarida, tegish licha, 34,3; 35,1 va  36,3  m g/kg ni tashkil etdi. 
G ‘o ‘zaning gullash davrida nazoratda harakatchan fosfor 17,4 m g/kg b o ‘lsa, 
N 240P 165K 120; N 190P 140K 70 + 1 0  t/ga  g o ‘ng, N 190P 140K 70 + 1 0  t/ga  kom post va  
N 140P 115K 20 + 20  t/ga  g o ‘ngli variantlarida harakatchan fosfor m iqdori 24,8; 26,5; 
26 ,9  va  27 ,5  m g/kg ni tashkil etdi. G ‘o ‘zaning pish ish  davrida nazoratda 
harakatchan fosfor kam ayib 16,4 m g/kg, N 240P 165K 120 q o ‘llan ilgan variantda 22,3  
m g/kg, N 190P 140K 70 + 10  t/ga  g o ‘ng variantida 22 ,5  m g/kg, N 190P 140K 70 + 10  t/ga  
kom postda 22 ,9  m g/k g v a  N 140P 115K 20 + 20  t/ga g o ‘ngli variantida 22 ,8  m g/k g ni 
tashkil etdi.

G ‘o ‘za n in g  o ‘s ish i va  r ivo jlan ish i. G ‘o ‘zaning 3-4  chinbarg fazasida  
variantlar orasida katta farq kuzatilm adi. Shonalash davrida uning o ‘sish i va  
rivojlanishida variantlarda sezilarli farqlar kuzatildi. Bunda, N 240P 165K 120 variantda 
g ‘o ‘zaning b o ‘y i fosfor berilm agan nazoratga nisbatan 12,6 sm , N 190P 140K 70 +10  
t/ga g o ‘ng, N 190P 140K 70 + 10  t/ga kom post va  N 140P 115K 20 + 2 0  t/ga  g o ‘ng  
variantlarida nazoratga nisbatan, tegish licha, 17,1; 17,6 v a  18,2 sm ga baland  
b o ‘ldi. Sim podial shoxlar va  shonalar sonida ham  yuqoridagi xolat kuzatildi. 
G ‘o ‘zaning gullash davrida fosforli o ‘g ‘it q o ‘llan ilgan variantlarda nazoratga  
nisbatan asosiy  shox b o ‘y i, sim podial shox, gullar, k o ‘sakcha, k o ‘saklar soni 
b o ‘y ich a  ustunligi aniqlandi. A yn iq sa  organik o ‘g ‘itlar N 190P 140K 70+10  t/ga  g o ‘ng; 
N 190P 140K 70 + 10  t/ga kom post va  N 140P 115K 20 + 20  t/ga g o ‘ng q o ‘llanilgan  
variantlarda sim podial shoxlari, tegish licha, 10,7; 11,7; 12,5 donani, shonalar 7,9; 
8,5; 8,7 donani va  gullari 5,5; 5,6; 5 ,8  donani, k o ‘sakchalar 6,8; 7,7; 8,3 donani, 
k o ‘saklar 5,7; 5,9; 6 ,2  donani tashkil etib, sim podial shoxlar, shonalar, gullar va  
k o ‘saklar soni b o ‘y ich a  yuqori k o ‘rsatkichga ega b o ‘ldi.

G ‘o ‘za n in g  a so siy  o z iq a  e lem en tla r in i o ‘z la sh tir ilish i. Tadqiqotlar natijalari 
g ‘o ‘zaning fosforni olib  chiqish i mineral fosfor q o ‘llanilm agan nazorat variantidan  
fosfor q o ‘llan ilgan N 240P 165K 120 v a  fosforli m ineral o ‘g ‘it bilan birga organik  
o ‘g ‘itlar q o ‘llanilgan variantlar tom on oshib borishini k o ‘rsatdi. X ususan g ‘o ‘za  
o ‘sim lig i tom onidan fosforni o ‘zlashtirilishin ing eng yuqori k o ‘rsatkichlari 
N 190P 140K 70 + 10  t/ga kom post v a  N 140P 115K 20 + 20  t/ga g o ‘ng variantlarda, 
tegish licha, 92 ,88  va  98,41 kg/ga  ni tashkil etdi. Shundan tegish licha, 31 ,69  va
32 ,87  k g /ga  m iqdori vegetativ  organlarni, 61 ,19  va  65 ,54  k g /ga  m iqdori generativ  
organlarni shakllantirishga sarflangan.

N 240P 165K 120 va  N 190P 140K 70 + 10  t/ga  g o ‘ng q o ‘llan ilgan variantlarda bu  
k o ‘rsatgichlar kam roq b o ‘lib , tegish licha, 79,11 va  86 ,77  kg/ga  fosfor olib  
chiqilgan, uning 26,51 va  29 ,6 5  kg/ga  m iqdori vegetativ  organlar va  52,60; 57 ,12  
kg/ga  generativ organlar tom onidan o ‘zlashtirilgan.



A zotn in g olib  chiqilish ida eng yuqori k o ‘rsatkichlar 189,7 v a  190,5 kg/ga, 
miqdorlari N 190P 140K 70 + 10  t/ga  kom post va  N 140P 115K 20 + 20  t/ga g o ‘ng  
variantlarida kuzatilib, nazorat variantiga nisbatan ancha k o ‘p o ‘zlashtirilgan. A yn i 
paytda, azotning o ‘zlashtirilgan m iqdori g ‘o ‘za  vegetativ  organlarida generativ  
organlariga nisbatan k o ‘proq ekanligi aniqlandi.

G ‘o ‘za  o ‘sim lig i tom onidan kaliyning olib  chiq ilish i N 240P0K 120, N 240P 165K 120, 
N 190P 140K 70 + 1 0  t/ga  g o ‘ng, N 190P 140K 70 + 1 0  t/ga kom post va  N 140P 115K 20 + 2 0  t/ga  
g o ‘ng variantlarda, tegish licha, 123,3; 153,8; 167,3; 176,3 v a  177 kg /ga  ni tashkil 
etib, kaliyning taqsim lanishida uning vegetativ  organlardagi m iqdori generativ  
organlarga nisbatan k o ‘p lig i kuzatildi.

Tadqiqotlar natijalarining k o ‘rsatishicha g ‘o ‘za  o ‘sim lig i 1 tonna paxta  
h osilin i shakllantirish uchun 4 0 -4 4 ,1 3  kg azot, 2 0 ,1 3 -2 2 ,5 4  kg fosfor, 3 9 ,1 6 -4 1 ,5 2  
kg kaliy  sarflaydi. G ‘o ‘za  tom onidan fosforli o ‘g ‘itlar fosforin ing o ‘zlashtirilish  
koeffitsien ti 19,68 -  22 ,5 6  % oralig‘ida tebranib, eng katta k o ‘rsatkich (22,56% ) 
N 140P 115K 20 + 20  t/ga  g o ‘ng q o ‘llan ilgan variantda kuzatildi. N 240P 165K 120; 
N 190P 140K 70 + 10  t/ga  g o ‘ng v a  N 190P 140K 70 + 10  t/ga kom post q o ‘llanilgan  
variantlarda fosforning o ‘zlashtirilish koeffitsiyen ti tegish licha, 19,68; 20 ,71  va  
2 1 ,6 7  %  ni tashkil etdi.

G ‘o ‘za n in g  hosild o rlig i. Tadqiqot natijalari fosforli mineral o ‘g ‘it bilan birga  
organik o ‘g ‘itlar q o ‘llanilganda g ‘o ‘za  hosildorlig i oshishin i k o ‘rsatdi. Fosforli 
o ‘g ‘it q o ‘llanilm agan nazorat variantida 29 ,7  s/ga  hosil olingan b o ‘lsa, N 240P 165K 120 
variantda 39,3  s/ga, N 190P 140K 70 + 10  t/ga  g o ‘ng, N 190P 140K 70 + 10  t/ga  kom post va  
N 140P 115K 20 +20  t/ga g o ‘ng q o ‘llanilgan variantlarda, tegish licha, 42,2; 43; 43 ,2  
s/ga  ni tashkil etdi. B unda fosforli o ‘g ‘it q o ‘llanilm agan nazorat variantiga nisbatan  
fosforli m ineral o ‘g ‘it q o ‘llangan N 240P 165K 120 variantda 9 ,6  s/ga, N 190P 140K 70 +10  
t/ga  g o ‘ng, N 190P 140K 70 +10  t/ga  kom post va  N 140P 115K 20 + 20  t/ga  g o ‘ng q o ‘llangan  
variantlarda, tegish licha, 12,5; 13,3 va  13,5 s/ga  q o ‘shim cha paxta h osili o lishga  
erishildi. F osforli m ineral o ‘g ‘it bilan birga organik o ‘g ‘itlar q o ‘llanilgan  
N 190P 140K 70 + 10  t/ga  g o ‘ng; N 190P 140K 70 + 10  t/ga kom post v a  N 140P 115K 20 + 20  t/ga  
g o ‘ng variantlarida fosforli mineral o ‘g ‘it q o ‘llan ilgan variantga nisbatan organik  
o ‘g ‘itlar h isobiga, tegish licha, 2 ,9; 3 ,7  v a  3 ,9  s/ga  q o ‘shim cha paxta h osili olindi 
(6-rasm ).

104®(K120 H24-3P1S iE 120 HPK + 10 V a  aa‘ng ^PK +10 fsa  fcnLjH it KPK +20 f  s  aa 'n?
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6-rasm. G‘o‘za hosildorligi

K u zg i b u g d o y d a  o ‘tka zilg a n  d a la  ta jribasi. Tajribada quyidagi variantlar 
o ‘rganildi: 1) N 180P0K 60- nazorat; 2 ) N 180P 126K 60; 3) N 130P 101K 10 + 10  t/ga  g o ‘ng; 4) 
N 130P 101K 10 + 10  t/ga  kom post; 5) N 80P 76K 0 + 20  t/ga  g o ‘ng.



T u p ro q d a  a so siy  o ziq a  e lem en tla ri h a ra ka tch a n  sh a k lla r i d in a m ika si. Tajriba 
variantlari tuprog‘i haydalm a qatlam ida oziqa elem entlari harakatchan shakllari 
miqdorlari sezilarli farq qildi. Harakatchan fosforning yuqori miqdorlari kuzgi 
b u g‘doyning naychalash davrida kuzatilib, fosforli o ‘g ‘it berilm agan nazorat 
variantdan fosforli m ineral o ‘g ‘it q o ‘llanilgan N 180P 126K 60, N 130P 101K 10 +  10 t/ga  
g o ‘ng, N 130P 101K 10 +  10 t/ga kom post va  N 80P76K 0 + 20  t/ga g o ‘ng variantlari tom on  
oshib bordi. Harakatchan azot (nitratlar) va  alm ashinuvchi kaliy m iqdorlari fosforli 
m ineral o ‘g ‘it v a  u bilan birga organik o ‘g ‘itlar q o ‘llanilgan variantlarda fosfor  
berilm agan nazorat variantga nisbatan k o ‘proq b o ‘ldi.

K u zg i b u g d o y n in g  o ‘s ish i va  rivo jlan ish i. K uzgi b u g‘doyning naychalash, 
boshoqlash  va  to ‘la  pish ish  davrlarida o ‘sishi v a  rivojlanishi k o ‘rsatgichlari nazorat 
variantdan m ineral fosfor va  ular bilan birga organik o ‘g ‘itlar q o ‘llanilgan  
variantlar tom on oshib bordi. B unda kuzgi b u g‘doyning k o ‘chat qalin ligi 
variantlar b o ‘y ich a  2 5 3 -3 2 5  dona/m 2 ni tashkil etdi. Fosforli m ineral o ‘g ‘it 
q o ‘llan ilgan N 180P 126K 60 variantda k o ‘chatlar soni nazoratdagiga nisbatan 24  dona  
k o ‘p b o ‘lib , bu k o ‘rsatkich N 130P 101K 10+ 10  t/ga  g o ‘ng, N 130P 101K 10 + 10  t/ga  
kom post v a  N 80P76K 0 + 20  t/ga  g o ‘ng variantlarida, tegish licha, 56; 65 v a  72 dona  
k o ‘p ekanligi kuzatildi. Shu bilan birga m ahsuldor poyalarning um um iy  
poyalardagi ulushi ham  ham  shunday holat kuzatildi.

K u zg i b u g d o y n in g  o z iq a  e lem en tla r in i o ‘zla sh tir ish i. K uzgi b u g‘doyning  
asosiy  oziqa elem entlaridan azotni eng k o ‘p o ‘zlashtirishi kuzatildi. A zotn in g  
o ‘zlashtirilishi nazorat variantida 130,03 kg/ga, m ineral o ‘g ‘itlar v a  ular bilan birga 
organik o ‘g ‘itlar q o ‘llanilganda azotning o ‘zlashtirilishi 181,51 - 20 0 ,6 8  kg /ga  ni 
tashkil etdi.

Fosforning o ‘zlashtirilishi nazorat variantida 45,71 kg/ga, m ineral fosfor v a  u  
bilan birga organik o ‘g ‘itlar q o ‘llanilganda 6 4 ,2 8 -6 8 ,1 2  kg/ga  oralig‘ida b o ‘ldi. 
K aliyni o ‘zlashtirilishi nazorat variantida 74 ,9 4  kg/ga, m ineral fosfor va  u bilan  
birga organik o ‘g ‘itlar q o ‘llanilganda 9 5 ,0 1 -9 9 ,4 4  kg/ga  ni tashkil qildi. K uzgi 
b u g‘doyning vegetativ  organlarida oziqa elem entlarining taqsim lanishida kaliy  
ustuvorlikka ega  b o ‘lib , 6 0 ,1 9 -7 7 ,1 0  kg/ga  ni tashkil etdi. B unda eng k o ‘p m iqdor  
(77 ,10  kg/ga) N 80P76K 0 + 20  t/ga g o ‘ng q o ‘llan ilgan variantga teg ish li b o ‘ldi.

V egetativ  organlar tarkibidagi azotning m iqdori variantlar b o ‘yich a  4 4 ,7 5 ­
80 ,32  kg/gani tashkil etib, eng kichik k o ‘rsatkich (44 ,75  kg/ga) nazorat variantida, 
eng katta k o ‘rsatkichlar N 130P 101K 10 +  10  t/ga  kom post va  N 80P76K 0 + 20  t/ga g o ‘ng  
q o ‘llan ilgan variantlarda, tegish licha, 79,60; 80 ,32  kg /ga  ni tashkil etdi.

Fosforning eng kam  m iqdori (1 5 ,7 6 ) nazorat variantida kuzatildi. N 180P 126K 60 
va  N 130P 101K 10 +  10 t/ga  g o ‘ngli variantlarda 23 ,25  va  23 ,8 6  kg/gani tashkil etdi. 
N 130P 101K 10 +  10 t/ga kom post va  N 80P76K 0 +  20  t/ga  g o ‘ng q o ‘llanilgan  
variantlarda, tegish licha, 24 ,2 6  va  24 ,4 6  kg/ga  ni tashkil etib, variantlar orasida  
yuqori o ‘rinni egalladi.

K uzgi b u g‘doy doni tarkibida azot m iqdori eng katta k o ‘rsatgichlarga ega  
b o ‘lib , variantlar b o ‘y ich a  8 5 ,2 8 -1 2 0 ,3 6  kg/ga  oraligida tebrandi. A zotn in g don  
tarkibida eng kam  olib  chiqilish i (85 ,28  kg/ga) nazorat variantida kuzatildi. D on  
tarkida olib  chiqilgan fosforning m iqdori azotga nisbatan 2 ,5 -3  barobar kam ligi 
aniqlandi.
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K uzgi b u g‘doy 1 tonna don shakllantirish uchun sarflaydigan azot m iqdori 
variantlar b o ‘y ich a  30 ,10 -36 ,01  kg /ga  oralig‘ida b o ‘lib , o ‘rta hisobda 33 ,7  kg /ga  ni 
tashkil etdi. F osfor sarfi esa  variantlar b o ‘y ich a  10 ,58-12 ,75  kg /ga  ni tashkil etib, 
o ‘rta hisobda 11,60 kg/ga  ni, kaliy sarfi esa  variantlar b o ‘y ich a  17 ,35 -18 ,85  kg/ga  
oralig‘ida b o ‘lib , o ‘rta hisobda 17,4 kg /ga  ni tashkil etdi.

K uzgi b u g‘doyning fosforli o ‘g ‘it fosforin i o ‘zlashtirish koeffitsien ti tajriba 
variantlari b o ‘yicha  farqlar usuli bilan aniqlanganda 2 0 ,6 4 -2 4 ,8 9  % ni tashkil etdi. 
N 80P 76K 0 +  20  t/ga g o ‘ng variantda fosforning o ‘zlashtirilish koeffitsien ti 24 ,89  
%ni tashkil etib, eng katta k o ‘rsatgichga ega b o ‘ldi. N 130P 101K 10 +  10 t/ga  kom post 
variantida 24 ,1 6  %, N 180P 126K 60 v a  N 130P 101K 10 + 10  t/ga  g o ‘ng variantlarida 
tegish licha, 20 ,6 4  va  22 ,61  % k o ‘rsatkichlarni qayd etdi.

K u zg i b u g d o y n in g  do n  va  so m o n  ho sild o rlig i. Tadqiqot natijalari kuzgi 
b u g‘doyda fosforli m ineral o ‘g ‘it b ilan birga organik o ‘g ‘itlar q o ‘llanilganda don  
hosildorlig i oshishin i k o ‘rsatdi. E ng kam  don h osili (42  s/ga) fosforli o ‘g ‘it 
q o ‘llanilm agan nazorat variantida kuzatildi. Fosforli mineral o ‘g ‘it (N 180P 126K 60) 
q o ‘llan ilgan variantda 61,3 s/ga  don hosili olindi. E ng yuqori don h osili esa  
N 130P 101K 10 +  10 t/ga  g o ‘ng; N 130P 101K 10 +  10 t/ga  kom post va  N 80P76K 0 +  20  t/ga  
g o ‘ng variantlarida, tegish licha, 71,8; 73 ,5  v a  74 ,0  s/ga  b o ‘ldi.

B u  variantlarda fosfor berilm agan nazoratga nisbatan 2 9 ,8 -3 2 ,0  s/ga  
q o ‘shim cha hosil olindi. Shuningdek, fosforli o ‘g ‘itlar bilan birga organik o ‘g ‘itlar 
q o ‘llan ilgan N 130P 101K 10 + 10  t/ga  g o ‘ng, N 130P 101K 10+ 10  t/ga kom post v a  N 80P76K 0 
+ 20  t/ga  g o ‘ng variantlarida fosforli m ineral o ‘g ‘it q o ‘llan ilgan N 180P 126K 60 
variantiga nisbatan tegish licha, 10,5; 12,2 v a  12,7 s/ga  q o ‘shim cha don hosili olin- 
di (7-rasm ).

Som on hosildorlig i nazoratda 62 ,9  s/ga, fosforli m ineral o ‘g ‘it q o ‘llanilganda  
74 ,0  s/ga, eng yuqori natijalar esa  organik o ‘g ‘it q o ‘llan ilgan variantlarda 86 ,9  -
91,3  s/ga  dan iborat b o ‘lib , nazoratga nisbatan q o ‘shim cha som on hosili 2 4 ,0 -2 8 ,4  
s/ga  ni tashkil etdi. U shbu variantlarda fosforli m ineral o ‘g ‘it q o ‘llan ilgan vari­
antga nisbatan 1 2 ,9 -1 7 ,3  s/ga  ortiq som on h osili o lindi (8-rasm ).

7-rasm. Kuzgi bug‘doyning don hosildorligi 8-rasm. Kuzgi bug‘doyning somon hosildorligi

T a kro riy  ekin  tadq iqo tla ri. D a la  tajribalarida kuzgi b u g‘doydan s o ‘ng soya  
ekilib , kuzgi b u g‘doydan b o ‘shagan barcha variantlarga bir x il m e ’yorlarda  
q o ‘llanildi. B unda azot 40  kg/ga, fosfor 90 kg/ga, kaliy  40  kg/ga  m e ’yorlarda  
q o ‘llanildi. Soya vegetatsiyasi oxirida tuproq haydalm a qatlam ida gum us m iqdori 
1,071-1,086%  oralig‘ida tebranib, kuzgi b u g‘doy vegetatsiyasi oxirida aniqlangan  
miqdorlardan katta farq qilmadi. U m um iy azot m iqdorida ham  xuddi shunday holat



kuzatildi. B u  holatni soya  tuganaklari v a  boshqa qoldiqlari tuproqda parchalanib  
ulgurm aganligi bilan tushuntirish mum kin. Tadqiqotlarda soyaning don hosili 
15 ,9-16 ,8  s/ga  oralig‘ida tebranib, o ‘rta hisobda 16,34 s/ga  ni tashkil etdi (9-rasm ).
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9-rasm. Soyaning don hosildorligi

Q ish lo q  x o ja l ig i  ek in la rin i y e tish tir ish n in g  iq tiso d iy  sa m a ra d o rlig i. Iqti- 
sodiy  samaradorlik hisob-kitoblari k o ‘rsatishicha g ‘o ‘za  v a  kuzgi b u g‘doyga  
fosforli m ineral o ‘g ‘it q o ‘llangan variantda rentabellik, tegish licha, 2 3 ,2  v a  25 ,2  % 
ni, mineral o ‘g ‘itlar +  10 t/ga  g o ‘ng q o ‘llanilganda 26 ,9  va  29,1 % ni, mineral 
o ‘g ‘itlar +  10 t/ga kom post q o ‘llanilganda 2 8 ,4  va  34,3  % va  m ineral o ‘g ‘itlar +  20  
t/ga g o ‘ng q o ‘llanilganda 26 ,4  va  33,1 % ni tashkil etdi. Natijalar g ‘o ‘za  v a  kuzgi 
b u g‘doyda mineral o ‘g ‘itlar bilan organik o ‘g ‘itlar q o ‘llashning iqtisodiy samara- 
dorligini, ayniqsa mineral o ‘g ‘itlar bilan birga 10 t/ga  kom post q o ‘llash  yuqori sa­
mara berishini k o ‘rsatdi.

Ish la b  ch iq a rish  ta jriba lari. Ishlab chiqarish tajribasida g ‘o ‘za  v a  kuzgi 
b u g‘doy dala tajribasida eng samarali b o ‘lgan variantlar g ‘o ‘zada N 190P 140K 70 +10  
t/ga kom post varianti organik o ‘g ‘it q o ‘llanilm agan N 240P 165K 120 variant bilan  
kuzgi b u g‘doyda N 130P 101K 10 + 10  t/ga  kom post varianti N 180P 126K 60 varianti bilan  
solishtirib o ‘rganildi.

G ‘o ‘zaning hosildorlig i faqat m ineral o ‘g ‘itlar q o ‘llanilganda 37,5  s /ga  ni, 
m ineral o ‘g ‘itlar kom post bilan birga q o ‘llanilganda 41 s/ga, kuzgi b u g‘doyning  
don hosildorlig i mineral o ‘g ‘itlar q o ‘llanilganda 60 ,9  s/ga  ni, mineral o ‘g ‘itlar 
bilan birga kom post q o ‘llanilganda 69 s/gani tashkil etib, organik o ‘g ‘it (kom post) 
ni birgalikda q o ‘llash  orqali 3 ,5  s/ga  q o ‘shim cha paxta hosili va  8,1 s/ga  don hosili 
olindi.

XULOSALAR

1. T oshkent v iloyatin ing o ‘rganilgan su g ‘oriladigan tipik b o ‘z tuproqlari 
asosan o ‘rta qum oq, ayrim  hollarda o g ‘ir qum oq m exanik  tarkibga ega, ular 
sh o ‘rlanmagan. Karbonatlar m iqdori haydov qatlam ida 7 ,68-7 ,97% , gum us 
m iqdori 1 ,06-1 ,38  %, um um iy fosfor m iqdori 0 ,2 0 7 -0 ,2 3 6  %. Harakatchan fosfor  
va  alm ashinuvchi kaliy  bilan kam  ta ’m inlangan guruhlarga kiradi.

2. T ayanch hudud o ‘rganilgan tuproqlariga m ineral fosfor berilm aganda, 
N air uslubida olingan eritm asida fosforning m uvozanat konsentratsiyasi 0 ,0 7 -0 ,0 8  
m g/l ni tashkil qiladi. B u  tuproqlarga 10-1000  m g/kg m ineral fosfor berilganda  
berilgan fosfor m iqdori oshib borishi bilan tuproq eritm asidagi fosforning  
m uvozanat konsentratsiyasi v a  tuproqda adsorbsiyasining absolyut k o ‘rsatkichlari
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oshib boradi, n isb iy  k o ‘rsatkichlari esa  kam ayib boradi. B unda fosfor  
adsorbsiyasining berilgan fosfordagi ulushi k ichik  (1 0 -1 0 0  m g/kg) m e’yorlarda 6 0 ­
62 % ni tashkil qilib, yuqori m e’yorlarda 4 8 ,5 -5 0 ,5  % gacha kam ayadi.

3. Harakatchan fosfor bilan turli darajada ta’m inlangan tuproqlarda fosfor  
adsorbsiyasini izoterm ik m odellarda tahlil q ilish  fosforning m uvozanat 
konsentratsiyasi oshishi in ten siv lig i berilgan fosforning bosh lan g‘ich  m e ’yorlarda 
kuchli b o ‘lib , yuqori m e ’yorlarda susayishi, ayni paytda adsorbsiyalangan fosfor  
m iqdori ham  oshib borishini, uning berilgan fosfordagi ulushi kam ayib borishini 
k o ‘rsatdi. U shbu m odellar izoterm asi berilgan fosforning bosh lan g‘ich  
m e ’yorlarida uning adsorbsiyasi harakatchan fosfor bilan o ‘rtacha ta ’m inlangan  
tuproqlardan kam  ta ’m inlangan tuproqlar tom on oshib  borishini, katta m e ’yorlarda 
esa  fosfor adsorbsiyasi in tensiv lig i sezilarli farq qilm aslig in i k o ‘rsatdi.

4. M odel laboratoriya tajribasida q o ‘llan ilgan mineral fosfor m e ’yori oshib  
borishi bilan tuproqda harakatchan fosfor m iqdori 60 kun davom ida  
o ‘g ‘itlanm agan nazorat variantiga nisbatan k o ‘payib bordi. M ineral fosfor, mineral 
fosfor +  10 t/ga  g o ‘ng va  m ineral fosfor +  10 t/ga  kom post q o ‘llanilganda faqat 
m ineral fosfor 89,3 kg /ga  m e ’yorida q o ‘llan ilgan variantlarda harakatchan fosfor  
m iqdori 30 kun davom ida 31 ,7  m g/k g ni tashkil qilib, o ‘rtacha ta ’m inlanganlik  
darajasida saqlandi, shu m e ’yorda m ineral fosfor bilan birga 10 t/ga  g o ‘ng v a  10 
t/ga  kom post q o ‘llanilganda harakatchan fosfor m iqdori 34 ,8  va  35 ,7  m g/k g dan 
iborat b o ‘lib , o ‘rtacha ta'm inlanganlik darajasini tajribaning 60  kuni davom ida  
saqlab turdi. M ineral fosfor bilan birga 20  t/ga  g o ‘ng q o ‘llanilganda tuproqda 
harakatchan fosfor m iqdori yanada k o ‘payishi va  uning davom iylig i oshishi 
kuzatildi.

5. U shbu tajribada fosforning adsorbsiyasi berilgan fosforning kichik  
m e ’yorlarida 4 0 ,8 -4 9 ,9  fo izin i tashkil qilib, yuqori m e ’yorlarda 80 ,6 -8 9 ,4  fo izga  
yetdi. Tuproq eritm asidagi fosforning m uvozanat konsentratsiyasi fosforning  
kichik  m e ’yorlarida yuqori intensivlikka ega  b o ‘lib , yuqori m e ’yorlarda m a’lum  
m iqdorlarda barqarorlashadi.

6. S u g‘oriladigan tuproqlarning fosforga buferlik xususiyati q o ‘llanilgan  
fosforning tuproq eritm asida m a’lum  m iqdorda saqlanishini ta ’m inlaydi. Shu  
sababli q o ‘llan ilgan fosforning kichik m e ’yorlarida (10-15  m g/kg) berilgan  
fosforning 50 ,1 -5 9 ,2  fo iz i tuproq eritm asida saqlandi. Fosforning katta 
m e ’yorlarida esa  tuproq eritm asidagi fosforning berilgan fosfordagi ulushi 10 ,6 ­
19,4 fo izgacha kam aydi.

7. B u  tuproqqa mineral fosfor 20  m g/kg m e ’yorida q o ‘llanilganda  
fosforning tuproq eritm asidagi m aqbul konsentratsiyasi (0 ,2  m g/l) ta’m inlandi. 
M ineral fosfor bilan birga 10 t/ga  g o ‘ng q o ‘llanilganda tuproq eritm asidagi 
fosforning maqbul konsentratsiyasiga 15 m g/k g fosfor m e ’yorida, m ineral fosfor  
bilan birga 10 t/ga kom post q o ‘llanilganda esa  m aqbul konsentratsiyaga fosforning  
m e ’yori 10 m g/k g b o ‘lganida erishildi. M ineral fosfor.bilan birga 20  t/ga g o ‘ng  
q o ‘llanilganda bu k o ‘rsatkich 7,5 m g/k g ni tashkil qildi.

8. D ala  tajriba m aydoni tuprog‘ining haydalm a qatlam ida um um iy fosfor  
m iqdori 2503 m g/k g ni tashkil etib, tuproq kesm asi b o ‘ylab  quyi tom on kam ayib  
boradi. H ed ley  uslubi bilan aniqlangan m ineral fosfor fraksiyalarining um um iy
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m iqdori um um iy fosforning 90,31 % ini, organik fosfor fraksiyalarining ulushi esa  
9,69  % ni tashkil etadi. Tuproqdagi fosforning fraksiyalar b o ‘y ich a  taqsim lanishi 
haydov qatlam ida um um iy fosforning asosiy  qism ini barqaror fosfor rekalsitrant 
P-H C l kons. 296  m g/k g va  qoldiq P - H 2SO 4 /  H 2O2 1745 m g/kg ni tashkil etishini 
k o ‘rsatdi. Tem ir bilan b o g ‘langan fosfor 80 m g/kg, juda labil fosfor 14 m g/kg ni, 
labil fosfor esa  48  m g/kg ni tashkil etadi.

9. F osforli o ‘g ‘it fosforin ing g ‘o ‘za  tom onidan o ‘zlashtirilish koeffitsiyenti 
N 240P 165K 120; N 190P 140K 70 + 1 0  t/ga  g o ‘ng; N 190P 140K 70 + 1 0  t/ga  kom post va  
N 140P 115K 20 + 20  t/ga  g o ‘ng variantlarida tegish licha, 19,68; 20,71; 21 ,6 7  v a  22 ,56  
ni, kuzgi b u g‘doyda N 180P 126K 60; N 130P 101K 10 + 10  t/ga  g o ‘ng; N 130P 101K 10 +  10 t/ga  
kom post va  N 80P76K 0 +  20  t/ga g o ‘ng variantlarida teg ish licha 20 ,64; 22,61; 24 ,16  
va  24 ,89  ni tashkil etdi.

10. Fosforli mineral o ‘g ‘itlar bilan birga organik o ‘g ‘itlar qoram ol g o ‘ngi va  
kom postni q o ‘llash  fosforli o ‘g ‘itlar sam aradorligini oshirib, ularni 15-20  % 
tejashni va  ekinlardan yuqori hosil o lishni ta ’minladi. B unda N 190P 140K 70 + 10  t/ga  
g o ‘ng, N 190P 140K 70 + 10  t/ga  kom post va  N 140P 115K 20 + 20  t/ga g o ‘ng variantlarida 
q o ‘shim cha paxta hosili m ineral fosfor shaklida berilgan variantga nisbatan, 
tegish licha, 2,9; 3,7; 3 ,9  s/ga  ni, kuzgi b u g‘doyda N 130P 101K 10 + 10 t/ga g o ‘ng, 
N 130P 101K 10 +  10 t/ga  kom post v a  N 80P 76K 0 +  20  t/ga  g o ‘ng variantlarida 
q o ‘shim cha don h osili m ineral fosfor q o ‘llan ilgan variantga nisbatan tegish licha  
10,5; 12,2; 12,7 s/ga  ni tashkil qildi.

11. S u g‘oriladigan tipik b o ‘z tuproqlar sharoitlarida g ‘o ‘za  v a  kuzgi 
b u g‘d oyga q o ‘llaniladigan fosforli o ‘g ‘itning m e ’yorini tuproqning fosforga  
standart talabi darajasida va  unga q o ‘shim cha sifatida o ‘sim lik  rejalashtirilgan  
hosilin i shakllantirishi uchun sarflaydigan fosfor m iqdorida belg ilash  tavsiya  
etiladi.

12. Fosforli m ineral o ‘g ‘itlar sam aradorligini yanada oshirish uchun ularni 
10 t/ga  m e ’yorida organik o ‘g ‘it - qoram ol g o ‘ngi va  b u g‘doy som onidan  
tayyorlangan kom postlar bilan birgalikda q o ‘llash  tavsiya  etiladi.
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AKTya^bHOcTb h BOcrpeSoBaHHOcrb TeMM gHccepTa^HH. B  HacToarn.ee 
BpeMa «MHpOBbie CenbCK0X03flHCTBeHHbie CHCTeMM Hpe3BbIHaHHO 3aBHC^T OT MH- 
HepantHtix y g o 6peHHH, KOToptie npoH3BogaTca H3 ^oc^opHTHon p y g ti - HeBO3- 
06H0BnaeM0r0 pecyp ca1. M npoBoe noTpe6neHHe ^ o c^ o p a  b centcKOM x o 3ancTBe 
3a nocnegHHe 50 neT yBenHHHnoct noHTH b 3 ,5 pa3a, 0gHaK0 , no nporHo3aM, k 
2050  rogy  ^K0H0MHHecKH ^ necoo6p a3H bie 3anacti coKparaTca KaK MHHHMyM Ha 
2 0 -3 0  npo^H ToB »2. TontKO 15-25 npo^HTOB $ o c $ o p a , bhochm oto b centcK oe  
x o 3ancTBo, ycBaHBaeTCA pacTeHHaMH, a ocTantHaa HacTt npoHHo cBa3bmaeTca c 
noHBon. noBMmeHHe ycBoeHHa ^ o c^ o p a  pacTeHHaMH Bcero Ha 5 npo^HTOB no3- 
Bonnno 6m c ^K0H0MHTt 2-3  MHnnHOHa to h h  ^ o c^ o p a  B MHpe. ^ 0^T0My gonro- 
cpoHHtie pemeHHa np o6neMti nporao3HpyeM oro coKparn,eHHa 3anacoB ^oc^aroB  
aB^awTca Heorao^HbiM npHopnreTOM HccnegoBaHHH, B nepByro OHepegt HanpaB- 
neHHtix Ha noBtimeHHe ^$$eKTHBH0 CTH Hcnont3OBaHHa ^ o c^ o p a  centcK0X03an- 
cTBeHHMMH KyntTypaMH h coKparn,eHHe nyTen ero noTept.

CerogHa B MHpe npoBogHTca MHoro HayHHtix HccnegoBaHHH, HanpaBneH- 
hmx Ha pemeHHe n p o6neM, ^ o c^ o p a  B centcKOM x o 3ancTBe. B  ^T0M HanpaBneHHH 
BpHTaHcKHH HccnegoBaTentcKHH ^ m p  R otham sted R esearch, ABcTpannncKoe 
HayHHoe areHTcTBO CSIRO , H3ynawm ,ee p o n t ^ o c^ o p a  b centcKOM x o 3ancTBe h 
npogoBontcTBeHHofi 6e3onacH ocra, AMepHKaHcKHH HayHHO-TexHonornnecKHH 
^H T p STEPS no ycTOHHHBOMy n cn o n t3OBaHHW $ o c $ o p a , M e^gyH apogH aa ac- 
co^Ha^Ha npoH3BogHTenen y g o 6peHHH IFA, O egepantH tiH  yHHBepcHTeT CaHTa- 
MapHH B Epa3HnHH h gp yrae  npoBogaT nccnegoBaHHa, HanpaBneHHtie Ha pa3pa- 
6 oTKy cTpaTerHH h TexHonorHH. O hh nognepKHBawT, h to  cTparerHHecKoe hc- 
nont3OBaHHe ^ oc^ op H tix  y g o 6peHHH MO^eT o 6 ecneHHTt 6 onee BticoKyro ypo- 
^aHHocTt. B tco K a a  ypo^aHHocTt MHHHMH3HpyeT nnorn,agt 3eMent, OTBogHMtix 
n og  npoH3BogcTBO npogoBontcTBHa h cn o co 6 cTByeT noggep^aHHW  cTa6nntHO- 
c th  h OTHocHTentHofi gemeBH3Ht nocTaBOK npogoBontcTBHa.

B  Y36eKHcTaHe npoBogaTca HayHHtie nccnegoBaHHa HanpaBneHHtie Ha 
H3yneHHe ^oc^opH oro cocToaHHa ecrecTBeHHtix h opom aeM tix noHB, 
o^THMH3a^HH o 6 ecneHeHHocra noHB ycBoaeMtiMH ^opMaMH ^ oc^ op a , 
noBtimeHHa ^$$eKTHBH0CTH ^ oc^ op H tix  MHHepantHtx y g o 6peHHH B 
centcKOxoM x o 3ancTBe, h gocTHrayTB onpegeneHHtie pe3yn tT ara. B  CTpaTerHH 
pa3 BHTHa H oBoro Y 36 eKHcTaHa Ha 2 0 2 2 -2 0 2 6  r o g ti nocraBneHa ^ n t  
«yBenHHeHHa goxogoB  gexKaH h ^epMepoB He MeHee HeM B 2 pa3a 3a ch 6t  
HHTeHcHBHoro HayHHoro pa3BHTHa centcK oro xo3ancTBa h goBegeHHa e ^ e r o g H tx  
TeMnoB pocTa npoH3BogcTBa B centcKOM xo3ancTBe He MeHee HeM go  5 
npo^HTOB». ^ n a  gocTH^eHHa ^T0H ^e^H ogHHM H3 ochobhm x npnopHTeTHMx 
HanpaBneHHH onpegeneHO «noBbimeHHe h oxpaHa n n ogop ogn a noHB»3. ^ 0^T0My

1 https://resoilfoundation.org/en/agricultural-industry/agriculture-dependence-phosphorus/
2 https://phys.org/news/2023-01-soil-available-phosphorus-mineral-fertilizers-agricultural.html?utm_source=chatgpt.com
3 O'zbekiston Respublikasi Prezidentining 2022-yil 28-yanvardagi PF-60-sonli "2022-2026-yillarga mo'ljallangan 
Yangi O'zbekistonni rivojlantirish strategiyasi to'g'risida"gi Farmoni

https://resoilfoundation.org/en/agricultural-industry/agriculture-dependence-phosphorus/
https://phys.org/news/2023-01-soil-available-phosphorus-mineral-fertilizers-agricultural.html?utm_source=chatgpt.com


pa3pa6oTKa HaynHbix ochob gna pemeHHa n p o6neM noBbimeHHa ^$$eKTHBH0CTH 
^oc^opH bix y g o 6peHHH b cenbCK0M xo3aHcTBe HMeeT 6 onbm oe 3HaneHHe.

H acT oa^ee gHCcepTa^H0HH0e HccnegoBaHHe b onpegeneHHoH Mepe 
nocny^HT pea^H3a^HH 3agan, o6o3HaneHHbix b YKa3e npe3HgeHTa P ecn y 6nHKH 
Y 36 eKHCTaH o t  17 HWHa 2 0 1 9  roga N  y n - 5 7 4 2  «O  Mepax no ^$$eKTHBH0My 
ncnonb30BaHHW 3eMenbHbix h BogHbix pecypcoB b cenbcK0M xo3aHcTBe», 
nocTaHoBneHHH o t  10 HWHa 2 0 2 2  roga  N  n n - 2 7 7  «O  Mepax no C03gaHHro 
^$$eKTHBHoH CHCTeMbi 6 opb6b  c ge^paga^HeH 3eMenb»4 h  gp yrn x H0pMaraBH0 - 
npaB0B bx aKTax, Kacarornuxca gaHHoH geaTenbHocTH.

CoOTBeTCTBHe HCC.iegOBaHHfl npHOpHTeTHMM HanpaB^eHHHM pa3BHTHH 
HayKH h TexHo^orHfi PecnyS^HKH Y36eKHCTaH. ^aHHoe HccnegoBaHHe 
BbnonHeHo b paMKax V  npnopHTeTHoro HanpaBneHHa pa3BHTHa HayKH h  
TexHonorHH p ecn y6nHKH «CenbCKoe x03aHcTB0, 6noTexHonorHH, ^Kono^Ha h  
oxpaHa oKpy^aro^eH cpegbi».

CTeneHb H3yneHHOCTH npoS^eMbi. npoBegeHbi pag HaynHbix 
HccnegoBaHHH no royneHHro nonBeHHoro ^ o c^ o p a , ero ycBoeHHa pacTeHHaMH h  
np o6neM noBbimeHHa ^$$eKTHBH0CTH ^oc^opH bix y g o 6peHHH. B  ^T0M 
HanpaBneHHH K .3 . rHH36ypr, T.H. KynaKoBCKaa, P.E. 3nem eB , n . r .  AgepnxHH, 
.H.M. ^ep^aBHH, B.C . ABepKHHa, Y .K . Sers, M .G. K osta, E .M . M uindi, T. 
M ardamutu, E. A dham i. J.S. Bhatti., R.L. F ox  h gpyrne npoBognnn HaynHbie 
HCcnegoBaHHa. B  y 36 eKHCTaHe C .A. KygpHH, E .n . MannrHH, ro .C . CaTTopoB, 
T .n . nHpoxyHoB, O. XomHMoB, M .M . TamKy3HeB, H .M . H 6parHM0B, A. 
Ky3HeBa, H..H. 3rnHHCKaa, E.H. H na3anneB, .H.A. M np3aeB, H .ro . A 6gypaxM 0H0B,
A .^ .  EanpoB, ff l.A . ^ y p a eB  h gpyrne npoBenn b ^T0M HanpaBneHHH HaynHbie 
HCcnegoBaHHa. OgHaKo HegocTaTonHo npoBegeHo HaynHbix HccnegoBaHHH, 
HanpaBneHHbix Ha noBbimeHHe ^$$eKTHBH0 CTH npHMeHeHHa ^oc^opH bix  
y g o 6peHHH b cenbCK0M xo3aHcTBe nyTeM onpegeneHHa h x  agcop 6^HH b nonBe h  
paBH0BecH0H K0H^mpau,HH b nonBeHHoM pacTBope, nTo cn o co 6 cTB0Bano 6 h  
ycTaHoBneHHro onTHManbHbie HopMbi npHMeHeHHa ^oc^opH bix y g o 6peHHH.

CBH3b TeMM gHCCepTauHH c HayHHo-HCC^egoBaTegbCKHMH paSoTaMH 
HayHHoro-HCC^egoBaTe^bCKoro ynpe^geHHH, rge Bbino^HeHa gHCCepTauHH. 
^HCcepTa^H0HHaa pa6oTa BbmonHeHa b paMKax nnaHa HaynHo- 
HCcnegoBaTenbCKHx pa6 oT HHCTHTyTa nonBoBegeHHa h arpoxHMHnecKHx 
HccnegoBaHHH n 3 -2 0 2 0 1 1 2 6 6  no TeMe «Co3gaHHe TexHonorHH ynynmeHHa o 6 ec- 
neneHHocTH nonB ^oc^opoM  Ha 0CH0Be Hcnonb30BaHHa H30TepMHnecKHx Moge- 
neH agcop6^HH $ o c $ o p a  b nonBe» (2 0 2 1 -2 0 2 4  rr.).

^ ^ b ro  HCC^egoBaHHH aBnaeTca pa3pa6oTKa HaynHbix ochob noBbimeHHa 
^$$eKTHBH0CTH ^oc^opH bix MHHepanbHbix y g o 6peHHH, npHMeHaeMbix n og  
xnonnaTHHK h 03HMyro nm eH H ^  b ycnoBHax opomaeMbix THnnnHbix cep03eM0B.

4 O‘zbekiston Respublikasi Prezidentining “Qishloq xo‘jaligida yer va suv resurslaridan samarali foydalanish chora- 
tadbirlari to‘g‘risida”gi 2019 yil 17 iyundagi PF-5742-son farmoni.
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3agaHH i-icc.iego BaHi-in:
H3yHeHHe ochobhm x cb oh ctb  oporn,aeMrix TunuH H ix cep03eM0B, agcop 6^HH 

^ o c^ o p a  b noHBe u ero paBHOBecHOH K0H^eHTpa^HH b n 0HBeHH0M pacTBope no  
MeTogy H aup N air u gp.;

H3yHHTt B ycnoBHax M ogentHoro na6 oparopHoro onrrra agcop6^Hro 
^ o c^ o p a  B noHBe, BnuaHua BHeceHua ^ oc^opH rix MuHepantHrix y g o 6peHuft u  
coHeTaHHa u x  npuMeHeHua c pa3nuHHriMu HopMaMu opraHHHecKHx y g o 6peHuft Ha 
gHHaMHKy nogBu^H oro $ o c $ o p a  B noHBe, agcop6^Hro $ o c $ o p a  u ero  
paBHOBecHyw KOH^HTpan,uro b n 0HBeHH0M pacTBope;

npoBegeHHe noneBoro onrrra B cucTeMe «xnonHarHuK-o3uMaa n m eH ^ a -  
noBTopHaa KyntTypa», onpegeneH ue HopM BHeceHHa ^oc^opH rix y g o 6peHuft n o g  
xnonHaTHHK u 03uMyro n m e H u ^  Ha ocHOBe onpegeneH ua a^cop6^HH ^ o c^ o p a  u  
cTaHgapTHOH noTpe6HocTu noH B i B ^ oc^ op e;

o n p eg en u rt guHaMuKy nogBu^H rix $opM ochobhm x ^^eMeHT0B nuraHua B 
noHBe, u3yHuTt pocT u pa3BuTue xnonHarauKa u 03um0h n m eH u ^ i c 
ucnont3OBaHueM 6H0MeTpHHecKHx u3MepeHuft u ^eHonoruHecKux Ha6nrogeHuft; 
onpegenuT t KonuHecTBO ochobhm x nuTarentHrix Bern,ecTB B opraHax 
xnonHarnuKa u 03um0h n m eH u ^ i, u x  bm hoc xnonHarauKOM u 03um0h 
n m eH u ^ ft, u x  pacnpegeneH ue no BereTaruBHMM u reHeparuBHriM opraHaM 
pacTeHun u p acxog  $ o c $ o p a  Ha ^opMupoBaHue e g u H u ^ i ypo^ aa;

y n p eg en u rt K0^$$H^HeHT ucnont3OBaHua $ o c $ o p a  ^ o c ^ o p H ix  y g o 6peHuft 
xnonHaTHuKOM u 03um0h n m eH u ^ ft u npogyKTuBHocTt xnonHarauKa, 03um0h  
n m eH u ^ i u noBTopHoft KyntTypr;

pa3pa6oTaTt Ha OcHOBe pe3yntTaroB uccnegoBaHuft HayHHO-npaKTuHecKue 
peK0MeHga^HH no noB im eH uro ^$$eKTHBH0 CTH ^oc^opH rix y g o 6peHuft, 
bhocummx n o g  xnonHarnuK u 03uMyro ^meHH^y B ycnoBuax op om aeM ix  
TunuH H ix cep03eM0B.

OSteKToM HCC^egoBaHHH aBnaroTca op om aeM ie TunuHHie cep o3eM i 
TamKeHTcKOH o 6nacTu, MuHepantHrie u opraHuHecKue y g o 6peHua, xnonHarnuK, 
O3uMaa n m eH u ^  u noBTopHaa KyntTypa (coa).

npegMeToM HCC^egoBaHHH aBnaroTca cBOHcTBa noHB, ^pa^uoH H rift 
cocTaB noHBeHHix ^oc^ aroB , a^cop6^Ha $ o c $ o p a  b noHBe, BnuaHue 
M uH epantH ix u opraHuHecKux y g o 6peHuft Ha agcop6^Hro $ o c $ o p a  u ero  
paBHOBecHyro K0H^eHTpa^Hro b n 0HBeHH0M pacTBope, onpegeneH ue cTaHgapTHOH 
noTpe6HocTu noH B i B ^ o c^ o p e , onpegeneH ue onruMantHOH H opM i ^oc^opH rix  
y g o 6peHuH n og  centcKoxo3aftcTBeHHrie KyntTypri Ha OcHOBe cTaHgapTHOH 
noTpe6HocTu noH B i B ^ o c^ o p e , u3yHeHue pocTa, pa3BuTua pacTeHun, Ha bmhoc 
^^eMeHT0B nuTaHua pacTeHun u ypo^aH H ocra royHaeMrix KyntTyp.

MeTogM HCC^egoBaHHH. B  pa6 oTe u cn o n t3OBaHri xuMuKO-aHanuTuHecKue 
M eTogr , aHanro noHBeHHix o 6 p a 3 ^ B  npoBogunca no MeToguKaM, rono^eHHriM  
B «ArpoxuMuHecKux MeTogax uccnegoBaHua noHB», onpegeneH ue  
HeopraHuHecKux u opraHuHecKux $ p a ^ u n  $ o c $ o p a  np oB ogu noct MeTogoM 
H edley , agcop6^Ha $ o c $ o p a  -  MeTogoM N air, MaTeMaraKO-cTaracTuHecKaa 
o 6pa6 oTKa nonyHeHHrix gaH H ix  npoB ogunact c ucnont3OBaHueM nporpaM M i 
«M icrosoft E xcel » no MeToguKe E.A. ^ocnexoB a.



HaynHaH HoeiBHa HCC^egoBaHHH 3aKnronaeTca b cnegyrorn,eM:
Ha npHMepe opomaeMbix THnnnHbix cep03eM0B TamKeHTCKoH o 6nacra  Bnep- 

B be b y36eKHCTaHe npHMeHeHa MeTog onpegeneHHa agcop 6^HH $ o c $ o p a  b non- 
Be, paBH0BecH0H KoH^rnpauHH $ o c $ o p a  b nonBeHHoM pacTBope h cTaHgapTHoH 
n 0Tpe6H0 CTH nonBbi b $ o c $ o p e  no N air h gp.

no MeTogy N air h gp. BbiaBneHo BnnaHHe MHHepanbHbix h opraHHnecKHx 
y g o 6peHHH Ha agcop6^Hro $ o c $ o p a  b nonBe, paBHoBecHyro K0H^eHTpa^Hro $ o c -  
$ o p a  b nonBeHHoM pacTBope h CTaHgapTHyro n 0Tpe6H0CTb nonBbi b $ o c $ o p e ;

pa3pa6oTaH cn o co 6 onpegeneHHa onTHManbHbix HopM BHeceHHa $ o c $ o p a  
n o g  xnonnaTHHK h 03HMyro nm eH H ^  c yneT0M CTaHgapTHoH n 0Tpe6H0CTH nonBbi 
b $ o c $ o p e  h n 0Tpe6H0CTH pacTeHHH b $ o c $ o p e  gna ^opMHpoBaHHa nnaHHpye- 
moh ypo^aHHocra;

b CHCTeMe «xnonnaTHHK - 03HMaa nm eH H ^  - noBTopHaa KynbTypa» BbiaBne- 
ho BnnaHHe ^oc^opH oro MHHepanbHoro y g o 6peHHa h coBMecTHoe BHeceHHa ero  
c, HaB030M h KoMnocToM Ha gHHaMHKy nogBH^Horo ^ o c^ o p a  b nonBe, pocT h  
pa3BHTHe pacTeHHH, ycBoeHHe hmh $ o c $ o p a , pacnpegeneHHe $ o c $ o p a  no Bere- 
TaTHBHbM h reHeparnBHbiM opraHaM h Ha p acxog $ o c $ o p a  Ha ^opMHpoBaHHe 
eguHHUb yp o^ aa. ycTaH0BneH0 , nTo npn coBMecTHoM BHeceHHH ^oc^opH oro  
MHHepanbHoro y g o 6peHHa c opraHHnecKHMH y g o 6peHHaMH gocraraeTca ^K0H0 - 
MHa ^oc^opH oro y g o 6peHHa Ha 10-15 %, ypo^aHHocTb xnonnaTHHKa noBbimaeT- 
ca Ha 7 ,4-9,9% , ypo^aH  3epHa 03HM0H nmeHHiibi Ha 17 ,1-20  %.

npaKTHHeCKHe pe3y^bTaTbi HCC.iegoBaHHH 3aKnronaeTca b cnegyrorn,eM: 
BnepBbe b p ecn y6nHKe, Ha npHMepe ^epMepcKoro xo3aHcTBa, cocTaBneHa 

KapTorpaMMa agcop6^HH $ o c $ o p a  b nonBe, noKa3biBaro^aa CTaHgapTHyro 
n 0Tpe6H0 CTb nonBbi b $ o c $ o p e ;

npHMeHeHHe ^oc^opH oro MHHepanbHoro y g o 6peHHa c HaB030M h KoMno- 
ctom  b HopMax, paccnHTaHHbix Ha 0CH0Be CTaHgapTHoH n 0Tpe6H0CTH nonBbi b 
$ o c $ o p e , noB bcnno ^$$eKTHBH0CTb ^oc^opH bix MHHepanbHbix y g o 6peHHH h  
o 6 ecnennno nonyneHHe gononHHTenbHoH ypo^aH H ocra xnonK a-C bip^ Ha 3 ,5 -4 ,0  
^ r a  h 3epHa 03HM0H nmeHHiibi Ha 10 ,5-12 ,2  ^ r a .

ocTaBneHb h BHegpeHbi b npaKTHKy ^epMepcKHx xo3aHcTB TamKeHTCKoH 
o 6nacTH KapTorpaMMbi « 0 6 ecneneHH0 CTH nonB ryMycoM, nogBH^HbiM ^oc^opoM  
h o 6MeHHbM KanneM». B  pe3ynbTaTe ynynmeHa 0 6 ecneneHH0 CTb nonB ryMycoM h 
ochobhhm h ^neMeHTaMH nHTaHHa pacTeHHH, noBbm eHa ypo^aHHocTb xnonnar- 
HHKa H 03HM0H nm eHHn,bT.

^oCTOBepHOCTb pe3y^bTaTOB HCC^egoBaHHH. ^ 0 CT0BepH0CTb pe3ynbTaT0B 
nogTBep^gaeTca npHMeHeHHeM b HCcnegoBaHHax noneBbix, na6 oparopHbix h  
gp yrn x  o 6rn,enpHHaTbix CTaHgapTHbix MeTogoB, MareMaranecKHM h  
CTaTHCTHnecKHM aHanH30M nonyneHHbix pe3ynbTaT0B, cooTBeTCTBHeM 
TeopeTHnecKHx h npaKTHnecKHx pe3ynbTaT0B, o 6 cy^geHHeM pe3ynbTaT0B 
HccnegoBaHHH Ha Me^gyHapogHbix h oTenecTBeHHbix HaynHo-npaKTHnecKHx 
K0H$epeH^Hax, BHegpeHHeM h x  b npaKTHKy, HaynHoH 0 6 0CH0BaHH0CTbro 
nonyneHHbix pe3ynbTaT0B h BbrnogoB, a TaK«:e h x  ^ y 6nHKa^HeH b HaynHbix 
H3gaHHax, peKoMeHgoBaHHbix BbicmeH aTTecTa^H0HH0H KoMHCCHeH npn



MuHucTepcTBe B ic m er o  06pa30BaHua, HayKu u uHHOBauuft P ecn y 6nuKu 
Y36eKucTaH.

HaynHaH h npaKTHneCKaa 3HanHMoCTb pe3y^bTaToB HCC^egoBaHHH.
HayHHoe 3HaHeHue pe3yntTaroB uccnegoBaHuft 3aKnroHaeTca B tom , h to  B n ep B ie  
B p ecn y 6nuKe gna onpegeneH ua agcop6^HH $ o c $ o p a  B noHBe npuMeHeH MeTog 
N air u Ha ^T0H OcHOBe onpegeneH ri agcop6^Ha $ o c $ o p a , BHeceHHoro b noHBy, u  
cTaHgapTHaa noTpe6HocTt noH B i B $ o c $ o p e , pa3pa6oTaHa MeToguKa 
onpegeneH ua om uM antH rix HopM ^ o c^ o p a , BHocuMoro n og  xnonHarnuK u 
O3uMyro nm eHMuy.

npaKTuHecKoe 3HaHeHue pe3yntTaroB uccnegoBaHuft 3aKnroHaeTca B tom , 
h to  gaH H ie no agcop6^HH $ o c $ o p a  b noHBe n o cn y ^ a r  gna ^epMepcKux 
xo3aficTB u gpyruM 3eMnenont3OBarenaM cocTaBnaTt KapTorpaMMi agcop6^HH 
$ o c $ o p a , noKa3MBaro^ue cTaHgapTHyro noTpe6HocTt noHB B $ o c $ o p e , u Ha ^T0H 
OcHOBe BHocuTt ^oc^opH rie y g o 6peHua n o g  xnonHarnuK u 03uMyro nm eHwuy b 
onTuM antH ix HopMax, o 6 ecneHuBaa nonyHeHue 3annaHupoBaHHoft ypo^aHHOCTu 
KyntTyp.

BHegpeHHe p e3y^braToB HCC.iegoBaHHH. H a OcHOBe nonyHeHHrix 
pe3yntTaTOB uccnegoBaHuft no pa3pa6 oTKe HayHHix ochob noB im eH u a  
^$$eKTHBH0 CTH ^oc^opH rix y g o 6peHufi :

cocTaBneHri KapTorpaMMM « 0 6 ecneHeHH0 CTu noHB ryMycoM, nogBu^HriM  
^oc^opoM  u o 6MeHHMM KanueM» MacmTa6 a 1:5000 gna ^epMepcKoro xo3aHCTBa 
«Mup3aKyn, K apm u6 oH, Ko3um^;oh» nnorn,agtro 76  ra B MaccuBe PaBOT 
EyKuHCKoro paHOHa TamKeHTCKOH o 6nacTu u ^epMepcKoro x o 3aHCTBa «A gro Eko  
Pro» nnorn,agtro 125,08 ra B MaccuBe rynucTaH ^KopuHupHuKCKoro paHOHa u 
BH egpeH i b npaKTuKy B xo3aHCTBax MaccuBOB (cnpaBKa N 0 5 /0 5 -0 4 -5 1 0  
MuHucTepcTBa centCKoro xo3aHCTBa, Ha^H0Ha^tH0^0 ^ r n p a  3HaHuH u 
uHHOBauuft B centCKOM x o 3aHCTBe o t  28  aBrycTa 2025  roga). B  pe3yntTare 
npoB egeH H ix pa6 oT onpegeneH ri MeponpuaTua, HanpaBneHHrie Ha ynyHmeHue 
arpoxuMuHecKoro cocToaHua noHB nyTeM o 6 ecneHeHua u x  ryMycoM u 
ocHOBHMMu ^^eMeHTaMH nuTaHua B ycnoBuax op om aeM ix  TunuH H ix cep03eM0B;

CocTaBneHa u BHegpeHa b npaKTuKy KapTorpaMMa MacmTa6 a 1:5000  
«A g co p 6^Ha ^ o c^ o p a  B noHBax» Ha 3eMentHrix yHacTKax ^epMepcKux xo3aHCTB 
(cnpaBKa MuHucTepcTBO centCKoro xo3aHCTBa, Ha^H0Ha^tH0^0 ^H T pa 3HaHuH u 
uHHOBauuft B centCKOM x o 3aHCTBe N 0 5 /0 5 -0 4 -5 1 0  o t  28  aBrycTa 2025  roga) Ha 
o 6rn,eft n n o ^ a g u  20 1 ,0 8  ra ^epMepcKoro x o 3aHCTBa «M up3aKyn, K apm u6oH, 
K o3um ^oh» EyKuHCKoro paHOHa TamKeHTCKOH o 6nacTu u 125,08 ra  
^epMepcKoro x o 3aHCTBa «A gro Eko Pro» ^KopuHupHuKCKoro paHOHa 
TamKeHTCKOH o 6nacTu). B  pe3yntTare npoB egeH H ix pa6 oT 6rm u onpegeneH ri 
HopMM BHeceHua ^oc^opH rix y g o 6peHuH c yHeTOM CTaHgapTHOH n 0Tpe6H0CTu 
noHBM B $ o c $ o p e  u KonuHecTBa $ o c $ o p a , noTpe6naeMoro pacTeHuaMu gna  
^opMupoBaHua nnaHupyeMOH ypo^afiHOCTu;

Pa3pa6oTaHa u BHegpeHa b npaKTuKy EoKuHCKoro u ^KopuHupHuKCKoro 
paHOHOB TamKeHTCKOH o 6nacTu peK0MeHga^Ha «PeK0MeHga^HH no o 6 ecneHeHue 
nnaHOBOH ypo^afiHOCTu centCKoxo3aHCTBeHHrix KyntTyp nyTeM onTuMroaHuu 
0 6 ecneHeHH0 CTu ^oc^opoM  op om aeM ix  noHB» (cnpaBKa MuHucTepcTBO
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cenbCKoro xo3aHcTBa, Ha^H0Ha^bH0^0 ^ m p a  3HaHHH h HHH0Ba^HH b cenbCK0M 
x o 3aHcTBe N 0 5 /0 5 -0 4 -5 1 0  o t  2 8 .0 8 .2 0 2 5  r.). B  pe3ynbTaTe 3a cneT noBbimeHHa 
^$$eKTHBH0CTH npHMeHaeMbix ^oc^opH bix y g o 6peHHH Ha opomaeMbix nonBax 
^epMepcKHe xo3aHcTBa nonynnnn gononHHTenbHo 3 ,5 -4 ,0  ^ r a  y p o ^ a a  xnonKa- 
C bip ^  h 5 ,2-6 ,3  ^ r a  3epHa 03HM0H n m eH ^ b i.

AnpoSauHH pe3y^bTaTOB HCC^egoBaHHH. Pe3ynbTarbi nccnegoBaHHa 
o 6 cy^ gan n cb  Ha 4 HaynHo-npaKTHnecKHx K0H$epeH^Hax, b tom  nncne Ha 2 -x  
M e^gyHapogHbx h 2 -x  p ecn y 6nnKaHCKHx.

OnyS^HKOBaHHOCTb pe3y^bTaTOB HCC^egoBaHHH. n o  TeMe gHCcepTa^HH 
0n y 6nHK0BaH0 11 HaynHbix pa6oT, b tom  nncne 1 peK0MeHga^HH, 6 CTaTeH b 
HaynHbix rogaHHax, peKoMeHgoBaHHbix k ^ y6nHKa^HH B A K  P ecn y 6nHKH 
y36eKHCTaH no ochobhhm  HaynHbiM pe3ynbTaTaM gnccepTauuH, H3 h h x  1 b 
3apy6e^H bix rogaHHax h 5 b p ecn y6nHKaHCKHx ^ypHanax.

CTpyKTypa h oSteM gHCCepTauHH. CTpyKTypa gnccepTau,HH c o c to h t  H3 
BBegeHHa, naTH rnaB, 3aKnroneHHa, cnncKa nHTeparypbi h npnno^eHHH. 
O chobhoh o 6teM  gHCcepTa^HH cocTaBnaeT 120 cTpaHH^

OCHOBHOE CO/II P7RAIIIIK /H C C E PT A ^H H

Bo BBegeHHH 06 0 CH0BbiBaeTCa aKTyanbHocTb h Heo6xogHM0CTb 
nccnegoBaHHa, onncbiBaroTca ero ^ n n  h 3agann, o 6 teKTb h npegMeTbi, 
onpegenaeTca ero cooTBeTCTBHe npnopHTeTHbiM HanpaBneHHaM pa3BHTHa HayKH 
h TexHHKH p ecn y6nHKH, HaynHaa H0BH3Ha h npaKTHnecKHe pe3ynbTarbi 
nccnegoBaHHa, pacKpbiBaeTca HaynHo-npaKTHnecKaa 3HannM0CTb nonyneHHbix 
pe3ynbTaT0B, npHBogaTca CBegeHHa o BHegpeHHH pe3ynbTaT0B nccnegoBaHHa b 
npaKTHKy, 0n y 6nHK0BaHHbix pa6 oTax h CTpyKType gHCcepTa^HH.

B  nepBoH rnaBe gHCcepTa^HH n o g  Ha3BaHHeM «CoCTOHHHe HCC^egoBaHHfi 
npoS^eM (|)OC(|)opa b Cê bCKOM xo3HfiCTBe» aHanronpyeTca coBpeMeHHoe 
cocToaHHe HccnegoBaHHH np o6neM ^ o c^ o p a  h npHMeHeHHa MHHepanbHbix h  
opraHHnecKHx y g o 6peHHH Ha nonBax y36eKHCTaHa h 3a p y 6 e ^ 0M, 
o 6 ocH0BbBaeTca Heo6xogHM0CTb npoBegeHHa HccnegoBaHHH no ynynmeHHro 
0 6 ecneneHH0CTH ^oc^opoM  opomaeMbix nonB p ecn y 6nHKH h noBbimeHHro 
^$$eKTHBH0CTH ^oc^opH bix y g o 6peHHH gna ygoBneTBopeHHa n 0Tpe6H0CTH 
cenbCKoxo3aHCTBeHHbx KynbTyp b ^ o c^ o p e , b nacTHocTH xnonnaTHHKa h 03HM0H 
nm eHHn,bT.

B o  BTopoH rnaBe gHCcepTa^HH «O6teKTM h MeTogM HCC^egoBaHHH» 
onncbBaroTca o 6 teK Tb nccnegoBaHHa, MeTogbi xHMHnecKoro aHanroa o 6 p a 3 ^ B  
nonB, MeTogHKH MogenbHbix na6oparopHbix h noneBbix onbrroB.

B  TpeTbeH rnaBe gHCcepTa^HH n o g  Ha3BaHHeM «ArpoxHMHneCKHe 
CBofiCTBa opomaeMbix thohhhm x Cepo3eMOB h agCopSmiH (|)oa|)opa b noHBe» 
npegcTaBneHb arpoxHMHnecKHe CBoHCTBa nonB nccnegyeM oH TeppHTopHH, 
agcop6^Ha $ o c $ o p a  b nonBax, 3aBHCHM0CTb paBH0BecH0H KoH^mpauHH  
$ o c $ o p a  o t  ero agcop6^HH b nonBe, a TaK^e agcop6^HH $ o c $ o p a  b nonBax c 
pa3nnnH0H 0 6 ecneneHH0CTbro nogBH^HbiM ^oc^opoM  c Hcn0nb30BaHHeM 
H30TepM MogeneH .HeHrMropa h OpeHHgnnxa.



A^poxuM U ^ecKue ceo u cm ea  opom aeM bix m u n u n u u x  cepo3eM oe. 
HccnegoBaHHtie opomaeMbie THnHHHtie cepo3eM b roKopHHpHHKcKoro, 
AKKypraHCKoro h ncKeHTCKoro paHOHOB TamKeHTCKOH o 6nacTH no  
MexaHHnecKOMy cocTaBy npeHMyrn,ecTBeHHO cpegHecyrnHHHcTtie, b OTgenbHbix 
cnyHaax Ta^enocyrnHHHcTtie, He 3aconeHb. Cogep^aHHe Kap6oHaToB b 
naxoTHoM cnoe cocTaBnaeT 7,68; 7 ,86; 7 ,97  %, cogep^aHHe ryM yca 1,38; 1,23;
1,06 %, cogep^aHHe o 6^ e r o  $ o c $ o p a  -  0 ,236; 0 ,226; 0 ,207  %, o 6^ e r o  Kanna 
1,84; 1,88; 1,92 %. O hh oraocaTca k rpynnaM noHB OHeHb hh3koh  
o 6 ecneneHHocTbw nogBH^HtiM ^oc^opoM  h hh3koh o 6 ecneHeHHocTbro 
o 6MeHHHtiM KanneM.

A^cop6^UM  $ o c $ o p a  Ha opom aeM bix m u n u n u u x  cepo3eM ax. B  
HccnegoBaHHax roynanocb agcop6^Ha $ o c $ o p a  h ero paBHoBecHaa 
KOH^eHTpa^Ha b noHBeHHoM pacTBope Ha opomaeMbix THnHHHbix cepo3eMax b 
roKopHHHpHHKcKoM, ncKeHTcKoM h AKKypraHcKoM paHOHax TamKeHTCKOH 
o 6nacTH, KOTopaa 6e3 BHeceHHa MHHepanbHoro $ o c $ o p a  cocTaBnana 0 ,07 -0 ,08  
Mr/n. n p n  BHeceHHH MHHepanbHoro ^ o c^ o p a  b KOH^eHTpa^HH 0 ,4  Mr/n (10 Mr/Kr) 
paBHoBecHaa KOH^eHTpa^Ha $ o c $ o p a  cocTaBnana 0 ,1 5 -0 ,1 6  Mr/n, a 
agcop6npoBaHHoe KonnnecTBO ^ o c^ o p a  cocTaBnano 60-62 ,5%  o t  BHeceHHoro. To  
ecTb npn gaHHOH KOH^eHTpa^HH $ o c $ o p a  onTHManbHaa KOH^eHTpa^Ha $ o c $ o p a  
b noHBeHHoM pacTBope (0 ,2  Mr/n) He gocraranacb. n p n  KOH^eHTpa^HH $ o c $ o p a
0,5 Mr/n (12 ,5  Mr/Kr) h 0 ,6  Mr/n (15 Mr/Kr) agcop6^Ha $ o c $ o p a  cocTaBHna 7 ,0 -9 ,5  
Mr/Kr, h to  cocTaBHno 56 ,0-63 ,3%  o t  BHeceHHoro ^ o c^ o p a , h 6 tin a  gocrarayT a  
onTHManbHaa paBHOBecHaa KOH^eHTpa^Ha ^ o c^ o p a  b noHBeHHoM pacTBope. n p n  
yBenHHeHHH KOH^eHTpa^HH ^ o c^ o p a  go  40  Mr/n (1000  Mr/Kr) paBHoBecHaa 
KOH^eHTpa^Ha ^ o c^ o p a  b nccnegyeM bix noHBax cocTaBHna 19 ,8 -20 ,6  Mr/n, 
agcop6^Ha -  4 8 5 -5 0 5  Mr/Kr, h to  cocTaBHno 4 8 ,5 -5 0 ,5 %  o t  BHeceHHoro $ o c $ o p a .

B  H ccnegyeM tix noHBax H3OTepMa 3aBHcHMocTH yBenHHeHHa agcop6^HH 
^ o c^ o p a  o t  BHeceHHOH KOH^eHTpa^HH noKa3ana, h to  ^Ta 3aBHcHMocTb oHeHb 
cnnbHaa (r2 =  0 ,9998; 0 ,9997; 0 ,9999). B  H3OTepMe M ogenn ^aHrMwpa 6 tin o  
ycTaHOBneHO, h to  noKa3arenH cooraom eHHa paBHOBecHOH KOH^eHTpa^HH 
$ o c $ o p a  h KonHHecTBy agcop6^HH k noKa3arenro paBHOBecHOH KOH^eHTpa^HH 
$ o c $ o p a  HMeeT BO3pacTarornyro nHHeftHyro $opM y. B  ^TOH Mogenn 
KO^$$H^HeHT geTepMHHa^HH HMeeT 3HaHeHHe r2 =  1 ,0  (pnc. 1 ).

roKOpHHHpHHKcKHH paHOH ncKeHTCKHH paHOH AKKypraHcKHH paHOH

Phc. 1. Moge^b H30TepMbi êHrMropa agcop6unn $oc$opa



B  H30TepMe Mogenn OpoHHgnnxa K0^$$H^HeHT geTepMHHa^HH H3MeHeHHa 
noKa3aTeneH agcop6^HH $ o c $ o p a  n o g  B03geHcTBneM BHeceHHoro $ o c $ o p a  HMe- 
nn BbcoKHe 3HaneHHa (r2 =  0 ,9989; 0 ,9 9 9 1 ) (pnc. 2).

roKopHnHpnHKCKHH paH0H nCKeHTCKHH paH0H AKKypraHCKHH paH0H

Phc. 2. Moge^b H3OTepMbi ^pefiHg^nxa agcop6min (oc(opa nog geficTBHeM 3agaHHoro 
(oc(opa

A ^ c o p 6 ^ m  $ o c $ o p a  noneaMU, pa3m uH O  odecneneH H ux n o d eu ^H U M  
$ o c $ o p o M . HccnegoBaHHa noKa3ann, nTo agcop6^Ha $ o c $ o p a , BHocHMoro Ha 
opomaeMbix THnnnHbix cepo3eMax c hh3koh h cpegHeH 0 6 0cneneHH0 CTbro 
nogBH^HMM ^oc^opoM  oTnnnaeTca. H30TepMa Mogenn .HeHrMropa 3aBHCHM0CTH 
agcop6^HH $ o c $ o p a  b nonBe o t  npnMeHeHHoH KoH^m pauHH pacTBopa $ o c $ o p a  
noKa3ana, nTo Ha nonBax c pa3nnnHbiM cogep^aHHeM nogBH^Horo $ o c $ o p a , npn  
hh3khx K oH ^rnpauH ax npHMeHaeMoro $ o c $ o p a  agcop6^Ha $ o c $ o p a  b nonBe 
HMeeT BKcoKyro HHTeHCHBH0CTb, a npn ganbHeHmeM yBennneHHH K0H^eHTpa^HH 
BHocHMoro $ o c $ o p a  HHTeHCHBH0CTb agcop 6^HH ocna6 eBaeT (pnc. 3). H30TepMa- 
Mogenn OpeHHgnnxa noKa3brnaeT, nTo npn hh3khx K0H^eHTpa^Hax BHocHMoro 
$ o c $ o p a  b nonBy ero agcop6^Ha yBennnHBaeTca o t  nonB co cpegHeH 
0 6 ecneneHH0CTbro nogBH^HbiM ^ocbiopoM  k hh3ko o 6 ecneneHHbiM, a npn  
BHC0KHx K0H^HTpaU,Hax HHTeHCHBH0CTb agC0p 6^HH ^ o c^ o p a  Cy^eCTBeHHo He 
pa3nnnaeTca (pnc. 4).

Phc.3. Moge^b H3OTepMbi êHrMropa Phc.4. Moge^b H3OTepMbi ^pefiHg^nxa
agCOpSmiH (oc(opa B 3aBHCHMOCTH OT agCOp6̂ HH (oc(opa B 3aBHCHMOCTH OT
KOĤ eHTpâ HH npuMeHHeMoro pacTBopa KOĤ HTpam-iH npuMeHHeMoro pacTBopa
(oc(opa. (oc(opa.



^eTBepTaa rnaBa gHCcepTa^HH, Ha3 tiBaeMaa «M ogenbH bie naSopaTopH bie  
onMTM», c o c to h t  H3 gByx naparpa^OB. B  naparpa^e drnaM uKe n o ^ e u ^ H o ^ o  
$ o c $ o p a  e  nonee  npegcTaBneHti pe3ynbTarti o noBKmeHHH cogep^aHHa 
nogBH^Horo $ o c $ o p a  npn npHMeHeHHH MHHepanbHoro $ o c $ o p a  coBMecTHO c 
opraHHHecKHMH y g o 6peHHaMH no cpaBHeHHro BHeceHHa MHHepanbHoro ^ oc^ op a . 
npH  ^TOM b BapnaHTe c BHeceHHeM 89,3  Kr/ra MHHepanbHoro ^ o c^ o p a  
cogep^aHHe nogBH^Horo $ o c $ o p a  cocTaBnano 38,4; 37,1; 34,3  h 31 ,7  Mr/Kr Ha 
7; 15; 30 h 6 0 -e  gHH ontrra, cooTBeTCTBeHHO. B  BapnaHTax c BHeceHHeM 89,3  
Kr/ra MHHepanbHoro $ o c $ o p a  + 10 T/ra HaBO3a h MHHepanbHoro $ o c $ o p a  + 10 
T/ra KOMnocTa oho cocTaBnano 40,2; 38,7; 36,6; 34 ,8  Mr/Kr h 41; 39,1; 37,5; 35 ,7  
Mr/Kr b cooTBeTCTByrornue gHH aHanroa.. E tino  OTMeHeHO, h to  KonHHecTBO 
nogBH^Horo ^ o c^ o p a  6 tin o  Btim e h coxpaHanocb gonbm e npn BHeceHHH 
MHHepanbHoro $ o c $ o p a  + 20  T/ra HaBO3a h MHHepanbHoro $ o c $ o p a  + 20  T/ra 
KOMnocTa).

A^cop6^UM  $ o c $ o p a  e  nonee  u e^o  paeH oeecH ax KoH'yeHmpa'yu.H. 
A g co p 6^Ha ^ o c^ o p a  b noHBe h ero paBHoBecHaa K0H^eHTpa^Ha 3aBHcenn o t  
KOH^eHTpa^HH npHMeHaeMoro pacTBopa ^ oc^ op a . n p n  ^TOM a6 conroTHtie 
3HaHeHHa agcop6^HH ^ o c^ o p a  yBenHHHBaroTca o t  hh3khx K0H^eHTpa^HH k 
BtcoKHM. PaBHoBecHaa KOH^eHTpa^Ha ^ o c^ o p a  b noHBeHHoM pacTBope, HMeeT
BbCOKyro HHTeHCHBHOCTb npH HH3KHx KOH^eHTpa^HaX ^ o c^ o p a  H
CTa6nnH3HpyeTca npn bm cokhx K0H^eHTpa^Hax.

E y^epH tie CBOHCTBa nccnegyeM tix noHB k ^ o c^ o p y  o 6ecneHHBaroT 
ygep^aHHe onpegeneHHoro KonHHecTBa BHeceHHoro ^ o c^ o p a  b noHBeHHoM 
pacTBope. ^ 0^T0My npn hh3khx K0H^eHTpa^Hax BHOCHMoro ^ o c^ o p a  b 
noHBeHHoM pacTBope ygep^HBaeTca 5 0 ,1 -5 9 ,2 %  BHeceHHoro $ o c $ o p a . n p n  
BticoKHx K0H^eHTpa^Hax $ o c $ o p a  gona $ o c $ o p a  bo BHeceHHOM $ o c $ o p e  b 
noHBeHHoM pacTBope CHH^aeTca go  10 ,6-19 ,4% .

n p n  BHeceHHH MHHepanbHoro ^ o c^ o p a  b gaHHyro noHBy b HopMe 20  Mr/Kr 
o 6 ecneHHBanacb onTHManbHaa K0H^eHTpa^Ha ^ o c^ o p a  b noHBeHHoM pacTBope 
(0 ,2  Mr/n), Torga KaK b BapnaHTax MHHepanbHtift $ o c $ o p  + 1 0  T/ra HaBO3a h  
MHHepanbHbfi $ o c $ o p  + 10 T/ra KOMnocTa HopMa BHeMeHHa $ o c $ o p a  cocTaBnana 
10 h15 Mr/Kr, a b BapnaHTe MHHepanbHtift ^ o c^ o p  + 20  T/ra HaBO3a - 7 ,5  Mr/Kr.

naTaa rnaBa, « n o n eB b ie  onMTM», c o c to h t  H3 mecTH naparpa^OB, 
KOTopte pa3g e n e H t Ha HecKonbKO pa3genoB. B  naparpa^e ocHosHbie ceo u cm ea  u 
xapaK m epucm uK a n o n e u  0num H 0^0  ynacm K a»  yKa3aHO, h to  ontiTHtiH yHacTOK 
npegcTaBneH opomaeMtiM THnHHHtiM cepo3eMOM, cpegHecyrnHHHCToro 
MexaHHHecKoro cocTaBa h He3aconeHti. Cogep^aHHe ryMyca b naxoTHOM h  
nognaxoTHOM cnoax cocTaBnaeT 1,07 h 0,81 %, CooTBeTCTBeHHO, cogep^aHHe 
o 6^ e r o  a3OTa 0,081 h 0 ,058  %, o 6^ e r o  $ o c $ o p a  0 ,250  h 0 ,242  %, o 6^ e r o  
Kanna 1,80 h 1,28 %. H x cogep^aHHe CHH^aeTCa c rny6HHOH no npo^Hnro 
noH B t, yMeHbmaacb k hh^hhm  cnoaM. Cogep^aHHe HHTparoB b naxoTHOM 
cnoecocTaBnaeT 15 Mr/Kr. n o  cogep^aHHro nogBH^Horo ^ o c^ o p a  noHBa 
OTHOCHTca HH3KO o 6 ecneHeHHtiM, no cogep^aHHro o 6MeHHoro K am a cpegHe 
o 6 eMneHeHHtM.



& p a ^u o H H b iu  co cm a e  m o psanm ecK U X  u opsanm ecK U X co ed u u eu u u  
$ o c $ a m o e  none. O pa^ n oH H tifi cocraB ^oc^ aroB  noHB on p egegagn  MeTogoM 
H edley. Cogep^aHHe o6rn,ero ^ o c^ o p a  b naxoTHOM roprooHTe noHBti cocTaBgaeT 
2503  Mr/Kr, goga  $ p a ^ H fi MHHepagtHoro $ o c $ o p a  b o6^eM  $ o c $ o p e  90,31 %, 
a goga  $ p a ^ H fi opraHHHecKoro $ o c $ o p a  9,69% . PacnpegegeHHe $ o c $ o p a  no  
^pa^H aM  noKa3ago, h to  b naxoTHoM roprooHTe ocHoBHyro nacTt o6rn,ero 
$ o c $ o p a  cocTaBnawT TpygHopacTBopHMtifi $ o c $ o p  P-H C l k o h ^  (296  Mr/Kr) h  
ocTaroHHtifi P -H 2SO4/H 2O2 (1745  Mr/Kr). CBa3aHHtifi ®:ege3oM $ o c $ o p  - 80  
Mr/Kr, oneH t ga6ngHbifi ^ o c^ o p  - 14 Mr/Kr, ga6ngHbifi ^ o c^ o p  - 48  Mr/Kr. 
KognnecTBo opraHHHecKoro ^ o c^ o p a  bo $ p a ^ H H  k o h ^  H C l cocTaBgaeT 166 
Mr/Kr, bo $ p a ^ H a x  N aH C O 3 h N aO H  cocTaBgaeT 26  h 50,5  Mr/Kr, 
COOTBeTCTBeHHO (pHC. 5).

Phc. 5. p̂aKUHOHHwrt cocTaB HeopraHHnecKHx h opraHHnecKHx $oc$aioB b nonBe
no^eBoro onuia

A ^ c o p 6 ^ m  $ o c $ o p a  e  nonee  u cm aHdapm H ax nompedHOcmb n o n e u  e 
$ o c $ o p e .  PaBHoBecHaa KOH^eHTpa^Ha ^ o c^ o p a  b naxoTHoM cgoe noHBti 
ontiTHoro n oga 6e3 BHeceHHa ^ o c^ o p a  cocTaBHga 0,1 Mr/g, h to  3HaHHTegtHo 
HH^e cTaHgapTHofi noTpe6HocTH noHBti b ^ o c^ o p e. n p n  KOH^eHTpa^HH 
BHocHMoro $ o c $ o p a  0 ,6  Mr/g (15 Mr/Kr) paBHoBecHaa KOH^eHTpa^Ha $ o c $ o p a  b 
nonBeHHoM pacTBope cocTaBHga 0,21 Mr/g, t o  ecTt nogyneH a onTHMagbHaa 
paBHoBecHaa KOH^eHTpa^Ha $ o c $ o p a . n p n  ^TOM agcop6^Ha $ o c $ o p a  b nonBe 
cocTaBHga 9 ,75 Mr/Kr, h to  cocTaBHgo 65%  o t  BHeceHHoro ^ oc^ op a.

n p n  yBegnneHKH KOH^eHTpa^HH ^ o c^ o p a  go  40  Mr/g (1000  Mr/Kr) 
paBHoBecHaa KOH^eHTpa^Ha $ o c $ o p a  cocTaBHga 20 ,5  Mr/g, a agcop6^Ha - 487 ,5  
Mr/Kr, h to  cocTaBHgo 48,8%  o t  BHeceHHoro ^ oc^ op a . T .e. npn yBegHHeHHH 
KOH^eHTpa^HH $ o c $ o p a  go  40  Mr/g agcop6^Ha $ o c $ o p a  n p o g o g ^ a g a  
yBegHHHBaTtca, ho  ero goga  bo BHeceHHoM ^ o c^ o p e  cHH^agact.

O npedem H ue HopM e m c e H m  M u m p a m o a o  $ o c$ o p H o a o  ydodpeHUM u 
opaaHUHecKUX ydodpeH uu  Ha ocHoee cmaHdapmHOu nom pedH ocm u n o n e u  e 
$ o c $ o p e  u nom pedH ocm u Kynbmyp e  $ o c $ o p e .  ^aHHtie no agcop6^HH ^ o c^ o p a  
b noHBe nogeBoro ontiTa noKa3agn, h to  agcop6^Ha $ o c $ o p a  npn paBHoBecHofi 
KOH^eHTpa^HH ^ o c^ o p a  0,21 Mr/g cocTaBgaeT cocTaBHga 9,5 Mr/Kr. P a cn eT t Ha 
ocHoBe ^THx gaH H tx noKa3agn, h to  HopMa BHeceHHa ^ o c^ o p a , paccHHTaHHaa Ha 
ocHoBe cTaHgapTHofi noTpe6HocTH noHBti b ^ o c^ o p e  gga  y p o ^ a a  x g o n K a -c tip ^  
35 ^ r a  cocTaBgaeT 157,1 Kr/ra, gga  yp o ^ a a  40  ^ r a  x g o n K a -c t ip ^  -165 Kr/ra, a 
gga  y p o ^ a a  45  ^ r a  x g o n K a -c tip ^  - 177,1 Kr/ra. H op M t BHeceHHa $ o c $ o p a  gga



O3HMOH nm eH H ^i TaK^e paccHHTtreanacb no ^ToH MeTogHKe.
CxeM a noReeo^o o n u m a  Ha x x o m a m H m e  B  ontrre H3yHanncb cnegyrornue 

BapHHTt: 1) N 240P 0K 120 - KOHTponb; 2 ) N 240P 165K 120; 3) N 190P 140K 70+ 10  T/ra HaBO3; 
4) N 190P 140K 70 + 10  T/ra KOMnocT; 5) N 140P 115K 20 + 20  T/ra HaBO3 . B  BapnaHTax c 
opraHHHecKHMH y g o 6peHHaMH yHHTtiBanocb cogep^aHHe ^neMeHT0B nMTaHHa b 
opraHHHecKHx y g o 6peHHax.

flu H a M u m  n o d e u ^ H b ix  $ o p M  ochobhux  ^neM eHmoe num aH un e  nonee. B  
HcxogHOM cocToaHHH naxoTHOM cnoe noHB K0nHHecTB0 HHTparoB cocTaBnano 
14 ,2-17 ,2  Mr/Kr, nogBH^Horo $ o c $ o p a  —  19 ,4-20 ,9  Mr/Kr, a o 6MeHHoro Kanna - 
2 7 5 -2 7 9  Mr/Kr. B  n ep n o g ti 6yT0HH3a^HH h ^eTeH H a K0nHHecTB0 HHTparoB h 0 6 - 
MeHHoro K am a b BapnaHTax ontiTa yBenHHHnocb no cpaBHeHHro c HcxogHtiM co- 
CTOaHHeM.

B  nep n og  6yT0HH3a^HH xnonHaTHHKa cogep^aHHe nogBH^Horo ^ o c^ o p a  b 
BapnaHTe 6e3 BHeceHHa $ o c $ o p a  cocTaBnano 18,2 Mr/Kr, Torga KaK b BapnaHTe c 
MHHepanbHtiM ^oc^opHtiM  y g o 6peHHeM N 240P 165K 120 cogep^aHHe nogBH^Horo 
$ o c $ o p a  cocTaBnano 32 ,4  Mr/Kr, a b BapnaHTax N 190P 140K 70 +  10 T/ra HaBO3a, 
N 190P 140K 70 +  10 T/ra KOMnocTa h N 140P 115K 20 +  20  T/ra HaBO3a - 34,3; 35,1 h 36,3  
Mr/Kr, CooTBeTCTBeHHO. B  nep n og ^eTeH H a xnonHaTHHKa cogep^aHHe nogBH^:- 
Horo ^ o c^ o p a  b K0HTp0nbH0M BapnaHTe cocTaBnano 17,4 Mr/Kr, Torga KaK b Ba- 
pnaHTax N 240P 165K 120, N 190P 140K 70 + 10  T/ra HaBO3a, N 190P 140K 70 + 10  T/ra KOMnocTa 
h N 140P 115K 20 + 20  T/ra HaBO3a cogep^aHHe nogBH^Horo $ o c $ o p a  cocTaBHno 
24,8; 26,5; 26 ,9  h 27 ,5  Mr/Kr, CooTBeTCTBeHHO. B  nep n og  C03peBaHHa xnonHaTHH­
Ka cogep^aHHe nogBH^Horo $ o c $ o p a  b K0HTp0nbH0M BapnaHTe CHH3Hn0Cb go
16,4 Mr/Kr, b BapnaHTe N 240P 165K 120 go  22,3  Mr/Kr, b BapnaHTe N 190P 140K 70 +10  
T/ra HaBO3a go  22 ,5  Mr/Kr, b BapnaHTe N 190P 140K 70 + 1 0  T/ra KOMnocTa go  22 ,9  
Mr/Kr, a b BapnaHTe N 140P 115K 20 + 20  T/ra HaBO3a go  22 ,8  Mr/Kr.

P o cm  u p a 3 eu m u e  x x o m a m H m a .  B  $a3e 3-4  HacToarnux mTHCTOB 
cy^ecT BeH H tx pa3nHHHH M e^gy BapnaHTaMH He Ha6nroganocb. B  $a3e  
6yT0HH3a^HH Ha6nroganncb 3HaHHTenbHtie pa3nHHHa b pocTe h pa3BHTHH 
xnonHaTHHKa M e^gy BapnaHTaMH. B  HacTHOCTH, b BapnaHTe N 240P 165K 120 pocT 
xnonHaTHHKa no cpaBHeHHro c KomponeM 6e3 BHeceHHa ^ o c^ o p a  6 tin  Btim e Ha
12,6 cm, a b BapnaHTax c BHeceHHeM opraHHHecKHx ygo6peHHH N 190P 140K 70 +10  
T/ra; N 190P 140K 70 +10  T/ra KOMnocTa h N 140P 115K 20 + 2 0  T/ra HaBO3a OHa 6 tin a  
Btim e Ha 17,1; 17,6 h 18,2 cm, CooTBeTCTBeHHO.

To ®;e caMoe Ha6nroganocb h b KonHHecTBe CHMnognanbHtix BeTBeH h  
Kopo6oHeK. PacTeHHa xnonHaTHHKa, nonyHaBmne ^ oc^ op H tie  ygo6peHHa b 
nep n og  ^eTeH H a, HMenn npeHMyrn,ecTBO nep eg  KOHTponbHtiMH no BticoTe 
rnaBHoro CTe6na, KonHHecTBy CHMnognanbHtix BeTBeH, ^eTKOB, Kopo6oK h  
Kopo6oHeK. B  HacTHOCTH, BapnaHTax c opraHHHecKHMH ygo6peHHaMH N 190P 140K 70 
+ 10 T/ra HaBO3a, N 190P 140K 70 + 10 T/ra KOMnocTa h N 140P 115K 20 + 20  T/ra HaBO3a, 
K0nHHecTB0 CHMnognanbHtx BeTBeH cocTaBnano 10,7; 11,7; 12,5 mT, K0nHHecTB0 
6yTOHOB - 7,9; 8,5; 8 ,7 , K0nHHecTB0 ^eTKOB - 5,5; 5,6; 5 ,8 , K0nHHecTB0 Kopo6oK 
6,8; 7,7; 8 ,3 , K0nHHecTB0 Kopo6oHeK 5,7; 5,9 mT, CooTBeTCTBeHHO, T.e. y  hh x  
6 tin o  6onbm ee K0nHHecTB0 CHMnognanbHtix BeTBeH, 6yTOHOB, ^eTKOB h 
Kopo6oHeK.



YceoeH ue ochobhux  ^neM eHmoe num aH ux xnonnamHuKoM. Pe3ynbTaTti 
HCcnegoBaHHa noKa3ann, h to  ycBoeHne ^ o c^ o p a  xnonHarHHKOM yBenHHHnocb o t  
KOHTpona 6e3 BHeceHHa $ o c $ o p a  k BapnaHTaM N 240P 165K 120, rge ncnonb3OBanocb 
^oc^opH oe MHHepanbHoe ygo6peHHe h BapnaHTaM coBMecTHoro BHeceHHa 
MHHepanbHoro ^ o c^ o p a  c opraHHHecKHMH ygo6peHHaMH. B  HacTHOCTH, caMtie 
BtcoKHe noKa3aTenn ycBoeHHa ^ o c^ o p a  pacTeHHaMH xnonHaTHHKa cocTaBHnn
92 ,88  h 98,41 Kr/ra b BapnaHTax N 190P 140K 70 + 10  T/ra KOMnocTa h N 140P 115K 20 +20  
T/ra HaBO3a, CooTBeTCTBeHHO. H3 h h x  31 ,69  h 32 ,87  Kr/ra 6 tin o  n0TpaHeH0 Ha 
^opMHpoBaHHe BereTaTHBHtx opraHOB, 61 ,19  h 65 ,54  Kr/ra - Ha ^opMHpoBaHHe 
reHepaTHBHtix OpraHOB, CooTBeTCTBeHHO. B  BapnaHTax N 240P 165K 120 h  N 190P 140K 70 
+ 10  T/ra HaBO3a ^TH noKa3aTenn 6 tin n  HH^e h cocTaBHnn 79,11 h 86 ,77  Kr/ra, 
C00TBeTCTBeHH0. H3 K0T0ptix 26,51 h 29 ,65  Kr/ra 6 tin o  nornarn,eHO 
BereTarHBHtiMH opraHaMH h 52,60; 57 ,12  Kr/ra reHeparHBHtiMH opraHaMH.

H aH B tcm ne noKa3aTenn BtiHOca a3OTa - 189,7 h 190,5 Kr/ra - 
Ha6nroganncb b BapnaHTax c N 190P 140K 70 + 10  T/ra KOMnocTa h N 140P 115K 20 +20  
T/ra HaBO3a, Ha KOTOptix a3OT 6 tin  3HaHHTenbHO 6onbm e nornorn,eH pacTeHHaMH, 
HeM b K0HTp0nbH0M BapnaHTe. n p n  ^T0M 6 tin o  ycTaH0BneH0 , h to  KonHHecTBo 
a3OTa, nornorn,eHHoro BereTaraBHtiMH opraHaMH xnonHaTHHKa, 6 tin o  6onbm e, 
HeM b reHepaTHBHtMH opraHaMH.

nornorn,eHHe K am a pacTeHHaMH xnonHaTHHKa npn BHeceHHH N 240P0K 120, 
N 240P 165K 120, N 190P 140K 70 + 10  T/ra HaBO3a, N 190P 140K 70 + 10  T/ra KOMnocTa h  
N 140P 115K 20 + 20  T/ra HaBO3a cocTaBHno 123,3; 153,8; 167,3; 176,3 h 177 Kr/ra 
C00TBeTCTBeHH0. n p n  ^T0M bmhoc K am a b BereTarHBHtix opraHax 6 tin o  Btim e, 
HeM b reHepaTHBHtix.

Pe3ynbTarti nccnegoBaHHH noKa3tiBaroT, hto gna ^opMHpoBaHHa 1 tohhm 
yp o ^ a a  x n o n K a -c tip ^  pacTeHHaM noTpe6naeTca 4 0 -4 4 ,1 3  Kr a3OTa, 2 0 ,1 3 -2 2 ,5 4  
Kr $ o c $ o p a  h 3 9 ,1 6 -4 1 ,5 2  Kr Kam a. Ko^$$H^HeHT Hcnon3OBaHHa $ o c $ o p a  
xnonHaTHHKOM H3 ygo6peHHH Kone6anca b gnana3OHe 1 9 ,68 -22 ,56% , npn ^T0M 
HaHBtcmHH noKa3aTenb (22,56% ) Ha6nroganca b BapnaHTe N 140P 115K 20 + 20  T/ra 
HaBO3a. Ko^$$H^HeHT norno^eH H a $ o c $ o p a  b BapnaHTax c npHMeHeHneM 
MHHepanbHoro $ o c $ o p a  cocTaBnn 165 Kr/ra; b BapnaHTe P 140 + 10 T/ra HaBO3a h 
P 140 + 10 T/ra KOMnocTa cocTaBnn 19,68; 20,71 h 21 ,6 7  % CooTBeTCTBeHHO.

Y p o w a u H o cm b  x x o m a m H m a .  Pe3ynbTarti nccnegoBaHHa noK a3am , h to  
coBMecTHoe npHMeHeHHe MHHepanbHtix ^ oc^ op H tix  ygo6peHHH c 
opraHHHecKHMH ygo6peHHaMH yBenHHHBaeT ypo^aHHOCTb xnonHaTHHKa.

H a K0HTp0nbH0M BapnaHTe, 6e3 npHMeHeHna $ o c $ o p a , ypo^aH  xnonKa- 
c t i p ^  cocTaBHn 29 ,7  ^ r a , b t o  BpeMa KaK b BapnaHTe c $oc$opH tiM  ygo6peHneM  
N 240P 165K 120 ypo^aH  x n o n K a -c tip ^  cocTaBHn 39,3  ^ r a , a BapnaHTax N 190P 140K 70 
+ 10 T/ra HaBO3a, N 190P 140K 70 +  10 T/ra KOMnocTa n N 140P 115K 20 +  20  T/ra HaBO3a 
ypo^aH  x n o n K a -c tip ^  cocTaBHn 42,2; 43 h 4 3 ,2  ^ r a , CooTBeTCTBeHHO. n o  
cpaBHeHHro c KomponbHtiM BapnaHTOM, b BapnaHTe c npHMeHeHneM ^oc^opH oro  
MHHepanbHoro ygo6peH na N 240P 165K 120 nonyHeH 9,6 T/ra gononHHTenbHtra 
ypo^aH  cg o n K a -c tip ^ , npn BHeceHHH N 190P 140K 70 + 10 T/ra HaBO3a, N 190P 140K 70 +  
10 T/ra KOMnocTa h N 140P 115K 20 + 20  T/ra HaBO3a, gononbHHTenbHtiH ypo^aH  
x n o n K a -c tip ^  cocTaBHn 12,5; 13,3 h 13,5 T/ra, CooTBeTCTBeHHO. B  BapnaHTax, 
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rge ^oc^opH bie MHHepanbHbie y g o 6peHHa npHMeHanncb coBMecrno c 
opraHHnecKHMH y g o 6peHHaMH: N 190P 140K 70 +  10 T/ra HaBo3a, N 190P 140K 70 + 10  T/ra 
KoMnocTa h N 140P 115K 20 + 20  T/ra HaBo3a gononHHTenbHbift ypo^ aft x n o n K a -^ p ^  
3a cneT opraHHnecKHx ygo6peHHH cocraBHn 2 ,9 , 3 ,7  h 3 ,9  ^ r a  cooTBeTcTBeHHo, 
no cpaBHeHHW c BapnaHTOM npHMeHeHHa ^oc^opH oro MHHepanbHoro ygo6peHHa 
(pnc. 6).

HP3K M K N7&-JO i/ra ra o a  HTK + Uh/ia manner HPK+-20 i* a ra o a

■  Vpojazfflncn. xnDHEa. n r  =

■ flmnmagTgiHBaj >po^nHio^iB no sjhihehido c EtHrponen. n/ra

■  ^ D n o T H i n j p o s a i r a i o c T b  orHai-oia h  KoMnocTa, n  ra

Phc. 6. Ypô aHHOCTb x̂ onnaTHHKa

n o n e e o u  o n u m  Ha o3umou n rn e H ^ e . B  onbiTe 6bmn royneHbi cnegyrornue 
BapnaHTbi: 1) N 180P0K 60 - KoHTponbHbift BapnaHT; 2 ) N 180P 126K 60; 3) N 130P 101K 10 +  
10 T/ra HaBo3a; 4 ) N 130P 101K 10 + 10 T/ra KoMnocTa; 5) N 80P76K 0 + 20  T/ra HaBo3a

^UHaMUKa n o d e u ^ H b ix  $ o p M  ochobhux ^neM eHmoe numaHUM e nouee. 
Cogep^aHHe nogBH^Hbix $opM  nHTarenbHbix Bern,ecTB b nonBe onbrranbHbix 
BapnaHTOB 3HanHTenbHo pa3nnnanocb. H an6onbm ee KonnnecTBo nogBH^Horo 
^ o c^ o p a  b naxoTHoM roprooHTe nonBbi H a6nwganocb b n epn og  Kyrn,eHHa o3hmoh 
nm eH H ^i h yBennnHBanocb o t  BapnaHTa c ^oc^opHbiM MHHepanbHbiM 
ygo6peHHeM N 180P 126K 60 k BapnaHTaM N 130P 101K 10 + 10 T/ra HaBo3a, N 130P 101K 10 +
10 T/ra KoMnocTa h N 80P 76K 0 +  20  T/ra HaBo3a no  cpaBHeHHw c KornponeM 6e3 
BHeceHHa $ o c $ o p a .

Cogep^aHHe nogBH^Horo a3oTa (HHTparoB) h o6MeHHoro K am a 6bmo 
6onbm e b BapnaHTax c MHHepanbHbiM ^oc^opoM  h ero coneTaHHa c 
opraHHnecKHMH ygo6peHHaMHMH ygo6peHHaMH, neM b BapnaHTe 6e3 BHeceHHa 
$ o c $ o p a .

P o em  u pa36um ue o3umou nrneH U ^i. noKa3arenH pocTa h pa3BHTHa o3hmoh 
nm eH H ^i b nepnogbi Kyrn,eHHa, KonomeHHa h nonHoro co3peBaHHa yBennnnnncb  
o t  KoHTponbHoro BapnaHTa k BapnaHTaM c ^oc^opHbiM ygo6peHHeM h BapnaHTaM 
ero coBMecTHoro npHMeHeHHa c opraHHnecKHMH ygo6peHHaMH. n p n  ^TOM 
nnoraocTb BcxogoB o3hmoh nm eH H ^i no BapnamaM cocTaBnana 253 -3 2 5  
BcxogoB/M2

B  BapnaHTe N 180P 126K 60, rge npHMeHanocb ^oc^opH oe MHHepanbHoe 
ygo6peHHe, KonnnecTBo BcxogoB Ha 1 m2 6bmo 6onbm e, Ha 24  mT neM b 
Kornpone, a b BapnaHTax N 130P 101K 10 + 10 T/ra HaBo3a, N 130P 101K 10 + 10 T/ra 
KoMnocTa h N 80P76K 0 + 20  T/ra HaBo3a, ^TOT noKa3arenb cocTaBHn 56, 65 h 72 mT, 
cooTBeTcTBeHHo. n p n  ^TOM TaK®;e Ha6nwganacb 6onbm aa gona npogyKTHBHbix 
cTe6neft b o6rn,eM KonnnecTBe cTe6neft.

B uhoc  ^AeMeHmoe numaHUM o3umou nrneH U ^ti. H a6nw ganocb Han6onbmee 
noraorn,eHHe a3oTa o3hmoh nm eH H ^ft H3 ochobhm x nHTarenbHbix Bern,ecTB.



Bm hoc a3OTa Ha K0HTp0nbH0M BapnaHTe cocTaBnn 130,03 Kr/ra, a npn BHeceHHH 
MHHepanbHoro ^ o c^ o p a  h ero coBMecTHoro npHMeHeHHa c opraHHHecKHMH 
ygo6peHHaMH - 181 ,51 -200 ,68  Kr/ra. B m hoc $ o c $ o p a  b K0HTp0nbH0M BapnaHTe 
cocTaBHn 45,71 Kr/ra, a npn BHeceHHH MHHepanbHoro ^ o c^ o p a  h ero coHeTaHHH c 
opraHHHecKHMH ygo6peHHaMH b gnana3OHe 6 4 ,2 8 -6 8 ,1 2  Kr/ra. B m hoc K am a b 
K0HTp0nbH0M BapnaHTe cocTaBHn 74 ,94  Kr/ra, a npn BHeceHHH MHHepanbHoro 
^ o c^ o p a  h ero c0BMecTH0M npHMeHeHHH c opraHHHecKHMH ygo6peHHaMH - 
9 5 ,0 1 -9 9 ,4 4  Kr/ra.

K am H  3aHHMan npnopHTeTHoe MecTO b pacnpegeneHHH nnrarenbHMx 
Be^ecTB b BereTaTHBHtx opraHax 03HM0H nmeHnn,t T, cocTaBnaa 6 0 ,1 9 -7 7 ,1 0  
Kr/ra. H an6onbm ee K0nHHecTB0 (77 ,10  Kr/ra) 6 tin o  OTMeHeHO b BapnaHTe c 
BHeceHHeM ygo6peHHa N 80P76K 0 +  20  T/ra.

Bm hoc a3OTa BereTaTHBHMMH opraHaMH cocTaBnan 4 4 ,7 5 -8 0 ,3 2  Kr/ra b 
3aBHCHMOCTH o t  BapnaHTa, caMMH hh3khh noKa3aTenb (44 ,75  Kr/ra) 6 tin  b 
K0HTp0nbH0M BapnaHTe, caMtie BticoKne noKa3aTenn cocTaBHnn 79 ,60  n 80 ,32  
Kr/ra b BapnaHTax N 130P 101K 10 +  10 T/ra KOMnocTa, n N 80P 76K 0 +  20  T/ra HaBO3a, 
COOTBeTCTBeHHO.

CaMMH hh3khh bmhoc ^ o c^ o p a  (1 5 ,7 6 ) Ha6nroganca b K0HTp0nbH0M 
BapnaHTe. B  BapnaHTax c N 180P 126K 60 n  N 130P 101K 10 +  10 T/ra HaBO3a cocTaBnan 
23 ,25  h 23 ,8 6  Kr/ra. B  BapnaHTax c N 130P 101K 10 + 10 T/ra KOMnocTa h N 80P 76K 0 +  
20  T/ra HaBO3a oh cocTaBnan 24 ,26  n 24 ,4 6  Kr/ra CooTBeTCTBeHHO h 3aHHMana 
BMC0K0e MecTO cpegn  BapnaHTOB.

B mhoc a3OTa 3epHaMH 03HM0H n m eH n ^ i HMen caMtie BticoKne 
noKa3aTenn, Kone6nacb b gnana3OHe 8 5 ,2 8 -1 2 0 ,3 6  Kr/ra b 3aBncnMOCTn ot 
BapnaHTa. CaMMH hh3khh bmhoc a3OTa 3epHaMH (8 5 ,28 ) Ha6nroganca b 
K0HTp0nbH0M BapnaHTe. n p n  ^T0M bmhoc $ o c $ o p a  3epHaMH 0Ka3an0Cb b 2 ,5 -3  
pa3a MeHbme, HeM a3OTa.

KonnHecTBO a3OTa, pacxogyeM oro 03HM0H nm eH n^H  gna 06pa30BaHHa 1 
toh hm  3epHa, BapbnpoBanocb o t  30 ,10  go  36,01 Kr/ra, b cpegHeM cocTaBnaa 33 ,7  
Kr/ra. P acxog  $ o c $ o p a  BapbnpoBanca o t  10,58 go  12,75 Kr/ra, b cpegHeM 
cocTaBnaa 11,60 Kr/ra, a p acxog  K am a - o t  17,35 go  18,85 Kr/ra, b cpegHeM 
cocTaBnaa 17,4 Kr/ra.

Ko^$$H^HeHT norno^eH H a $ o c $ o p a  $oc$op H oro  ygo6peH na 03HM0H 
nm eH n^H , onpegeneHHMH MeTogoM pa3H n ^ i, b BapnaHTax ontrra, cocTaBnn 
20 ,6 4 -2 4 ,8 9 % . K o^$$n^neH T norno^ eH na $ o c $ o p a  b BapnaHTe N 80P 76K 0 +  20  
T/ra HaBO3a cocTaBnn 24,89% , h to  aBnaeTca H auB tcm uM noKa3aTeneM. BapnaHT 
N 130P 101K 10 +  10 T/ra KOMnocTa noKa3an pe3ynbTar 24 ,1 6  %, b t o  BpeMa KaK 
BapnaHTM N 180P 126K 60 n  N 130P 101K 10 +  10 T/ra HaBO3a noK a3am  pe3ynbTaTM 20 ,64  
n 22 ,6  1%, CooTBeTCTBeHHO.

Y p o w a u H o cm b  3epHa u coromm  o3umou n m e H u ^ i.  Yp03aHH0CTb O3UMOH 
n m eH n ^ i pa3nnHanacb no BapnaHTaM ontrra. HanMeHbmaa ypo^aHHOCTb 3epHa 
(42  ^ r a )  Ha6nroganacb Ha K0HTp0nbH0M BapnaHTe 6e3 $oc$op H oro  ygo6peH na. 
H a BapnaHTe c BHeceHneM ^oc^opH oro MnHepanbHoro ygo6peH na (N 180P 126K 60) 
nonyHeHO 61,3  ^ r a  3epHa. H an6onbm aa ypo^aHHOCTb 3epHa nonyHeHa Ha 
BapnaHTe c BHeceHneM N 130P 101K 10 + 10 T/ra HaBO3a, N 130P 101K 10 + 10 T/ra 
KOMnocTa n N 80P 76K 0 + 20  T/ra HaBO3a -7 1 ,8 ;  73 ,5  n 74 ,0  ^ r a , CooTBeTCTBeHHO.
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H a ^THX BapnaHTax nonyHeHo 2 9 ,8 -3 2  ^ r a  npn6aBKH 3epHa no cpaBHeHHro c 
KornponeM. npH  ^TOM ypo^aftHocTb 3epHa b BapnaHTax c opraHHHecKHMH 
ygo6peHHaMH npn6aBKa y p o ^ a a  6bina Ha 10 ,5 -12 ,7  ^ r a  6onbm e, HeM b BapnaHTe 
c MHHepantHbiM ^oc^opHbiM ygo6peHHeM (pnc. 7).

Ypo^aHHOCTt conoMM Ha Kornpone cocTaBHna 62 ,9  ^ r a , Ha BapnaHTe c 
MHHepantHbiM ^oc^opoM  cocTaBHna 74 ,0  ^ r a , a HanSonbmne noKa3aTenn 
oTMeHeHM Ha BapnaHTax coBMecTHoro npHMeHeHHa MHHepanbHbix h 
opraHHHecKHx ygo6peHH1 - 86 ,9 -91 ,3  ^ ra . ^ononHHTenbHMH ypo^ aft conoMM no  
cpaBHeHHro c KomponeM cocTaBHna 2 4 ,0 -2 8 ,4  T/ra.

Y po^aft conoMM b BapnaHTax coBMecTHoro npHMeHeHHa MHHepanbHoro 
^ o c^ o p a  c opraHHHecKHMH ygo6peHHaMH 6 b n  6onbm e Ha 12 ,9-17 ,3  ^ r a  no  
cpaBHeHHro c BapnaHToM c ^oc^opHMM MHHepanbHMM ygo6peHHeM (pnc. 8).

7. Ypô aHHOCTb 3epHa o3hmoh nmem-mbi 8. YpÔ aHHOCTb CÔ OMbl O3HMOH nmem-mbi

HccxedoeaHUM n p o e e d e n n u e  n o em o p n o u  Kynbmypou. B  noneBoM onMTe no- 
cne o3hmoh nm eH H ^i npoBognnocb Bbiparn,HBaHHe con  KaK noBTopHyro KynbTy- 
py. n p n  ^TOM MHHepanbHMe ygo6peHHanpHMeHanncb b ogHHaKoBoft HopMe no  
BceM BapnaHTaM o3hmoh n ^ eH H ^ i: a3oT b go3e 40  Kr/ra, $ o c $ o p  - 90  Kr/ra, Ka- 
nHH - 40  Kr/ra.

B  koh^  Be^eTa^HH con  KonHHecTBo ryMyca b naxoTHoM cnoe noHBM Kone- 
6anocb b np egenax 1 ,071 -1 ,086% , hto cyrn,ecTBeHHo He oTnHHanocb ot 3HaHeHHH, 
onpegeneHHMx b koh^  BereTau,HH o3hmoh nm eH H ^i. AHanorHHHaa CHTya^Ha 
HaSnroganacb h c o6rn,HM cogep^aHHeM a3oTa. 3 to nono^eHHe mo^ ho o6bacHHTb 
TeM, hto Kny6eHKH con  h gpyrne ocTaTKH He ycnen n  pa3no^HTbca b noHBe. Y po- 
®;afiHocTb 3epHa con  KoneSanacb b n p egenax 1 5 ,9 -1 6 ,8  T/ra, b cpegHeM cocTaBnaa 
16,34 T/ra (pnc. 9).

I YpoitaH H O cii] sspHa con. n-'ra 

16.3 165
16.E

162

■  I  I  I  I
N4-3P90K40 NMP4HK40 H4-3PME+J H+3P50E40

Phc. 9. Ypô aHHOCTb 3epHa coh



3KOHOMmecKax ^$$eK m u6H O cm b 603demieaHUH cemcK0X03Hucm6eHHbix 
Kynbmyp. PacHeTbi ^K0H0MHHecK0H ^$$eKTHBHOCTH noKa3ann, h to  
peHTaSenbHocTb Bbiparn,HBaHHa xnonHaTHHKa h o3hmoh nm eH H ^i npn  
npHMeHeHHa ^oc^opH bix MHHepanbHbix ygo6peHHH cocTaBHnaeT 23 ,2  h 25 ,2  % 
cooTBeTcTBeHHO. PeHTaSenbHOCTb npn BHeceHHH MHHepanbHbix ygo6peHHH + 10 
T/ra HaBO3a, cocTaBnana 26 ,9  h 29,1% , a npn BHeceHHH MHHepanbHbix ygo6peHHH 
+ 10 T/ra KOMnocTa, 2 8 ,4  h 34,3% , h npn BHeceHHH MHHepanbHbix ygo6peHHH +  
20  T/ra HaBO3a, 26 ,4  h 33,1% , cooTBeTcTBeHHO. Pe3ynbraTbi noKa3ann 
^KOHOMHHecKyro ^$$eKTHBHOCTb coBMecTHoro npHMeHeHHa MHHepanbHbix h  
opraHHHecKHx ygo6peHHH Ha xnonHaTHHKa h o3hmoh nm eH H ^, ocoSeHHO 
BbcoKyro ^$$eKTHBHOCTb noKa3ann coBMecTHoe npHMeHeHHe MHHepanbHbix 
ygo6peHHH h 10 T/ra KOMnocTa.

n p om eodcm eeH H bie  o n u m u .  B  npoH3BogcTBeHHOM on^Te 6binn H3yHeHbi 
Han6onee ^$$eKTHBHbIe BapnaHTbi b noneBbix onbrrax Ha xnonHaTHHKe h o3hmoh 
nm eH H ^. H a xnonHaTHHKe cpaBHHTenbHO royHeHbi BapnaHT N 19oP14oK7o + 10 T/ra 
KOMnocTa h BapnaHT N 240P 165K 120 6e3 opraHHHecKHx ygo6peHHH. H a O3HMOH 
nm eH H ^ BapnaHT N 130P 101K 10 + 1 0  T/ra KOMnocTa h BapnaHT N 180P 126K 60 6e3 
BHeceHHa KOMnocTa.

Ypo^afiHocTb xnonHaTHHKa npn npHMeHeHHH TonbKO MHHepanbHbix 
ygo6peHHH cocTaBHna 37 ,5  ^ r a , npn npHMeHeHHH MHHepanbHbix ygo6peHHH b 
coHeTaHHH c KOMnocTOM cocTaBHna 41 ^ r a . Ypo^aftHOCTb 3epHa o3hmoh 
nm eH H ^i npn npHMeHeHHH TonbKO MHHepanbHbix ygo6peHHH cocTaBHna 60 ,9  
^ r a , a npn npHMeHeHHH KOMnocTa b coHeTaHHH c MHHepanbHbiMH ygo6peHHaMH 
69 ^ r a . n p n  npHMeHeHHH KOMnocTa6bin nonyHeH gononHHTenbHO 3,5 ^ r a  
yp o ^ a a  x n o n K a -cu p ^ . A  b onbiTe c o3hmoh nm eHH ^H npn BHeceHHH 
MHHepanbHbix ygo6peHHH coBMecTHO c KOMnocTOM gononbHHTenbHbiH ypo^aft 
3epHa ot npHMeHeHHa opraHHHecKoro ygo6peHHa cocTaBHn 8,1 ^ r a .

B blB O ^ bl

1. H3yHeHHbe opomaeMbie THnHHHbie cepo3eMbi TamKeHTCKOH o6nacTH 
HMeroT npeHMy^ecTBeHHO cpegHecyrnHHHCTbiH, b HeKOTopux cnyHaax 
Ta^enocyrnnHHCTbH MexaHHHecKHH cocTaB, He 3aconeHbi. Cogep^aHHe 
KapSoHaTOB b naxoTHoM cnoe cocTaBnaeT 7 ,68-7 ,97% , cogep^aHHe ryMyca 1 ,06­
1,38% , cogep®;aHHe o 6 ^ e r o  $ o c $ o p a  0 ,207-0 ,236% . O hh OTHOcaTca k hh3ko 
o6ecneHeHHbiM nogBH^HbiM ^oc^pnpM  h o6MeHHbiM KanneM rpynnaM.noHB.

2. B  H3yHeHHbx noHBax TamKeHTCKOH o6nacTH P 6e3 BHeceHHa 
MHHepanbHoro $ o c $ o p a  paBHoBecHaa KOH^eHTpa^Ha $ o c $ o p a , nonyHeHHaa no  
MeTogy H anpa, cocTaBnaeT 0 ,0 7 -0 ,0 8  Mr/n. n p n  BHeceHHH b noHBy 10-1000  Mr/Kr 
MHHepanbHoro $ o c $ o p a  c yBenHHeHHeM HopMbi BHeceHHa $ o c $ o p a  a6conroTHbie 
BenHHHHb paBHOBecHOH KOH^eHTpa^HH ^ o c^ o p a  B nOHBeHHOM pacTBope H 
agcop6npoBaHHoro noHBoH $ o c $ o p a  BO3pacTaroT, a OTHOCHTenbHbie BenHHHHbi 
CHH®;aroTca. n p n  ^TOM. gona agcop6npoBaHHoro ^ o c^ o p a  npn hh3khx (1 0 -1 0 0  
Mr/Kr) KOH^eHTpa^Hax cocTaBnaeT 60-62% , a npn bmcokhx KOH^eHTpa^Hax 
CHH®;aeTca go  48,5-50,5% .



3. AHanH3 agcop6^HH $ o c $ o p a  b nonBax c pa3nnnHbiM ypoBHeM 
nocTynneHHa nogBH^Horo ^ o c^ o p a  b H3OTepMHnecKHx M ogenax noKa3an, nTo 
HHTeHcHBHocTb yBennneHHa paBH0BecH0 fi KOH^eHTpa^HH ^ o c^ o p a  BbicoKa npn  
HananbHbix ypoBHax BHeceHHa ^ o c^ o p a  h ocna6 eBaeT npn 6 onee bm cokhx  
ypoBHax, npn ^TOM KonnnecTBO agcop6npoBaHHoro ^ o c^ o p a  TaK^e 
yBennnHBaeTca, a ero gona b agc0p6n p0BaHH0M $ o c $ o p e  cHH^aeTca. H 3OTepMbi 
^THx MogeneH noKa3ann, nTo npn HananbHbix ypoBHax BHeceHHa ^ o c^ o p a  ero  
agcop6^Ha yBennnHBaeTca o t  nonB co cpegHofi o 6 ecneneHHocTbw nogBH^HbiM 
^oc^opoM  k nonBaM c hh3koH o 6 ecneneHHocTbw, a npn bm cokhx ypoBHax 
HHTeHcHBHocTb a,^cop6^HH ^ o c^ o p a  cyrn,ecTBeHHo He pa3nnnaeTca.

4. B  MogenbHOM na6 oparopHOM onbiTe KonnnecTBO nogBH^Horo ^ o c^ o p a  b 
nonBe yBennnHBanocb c yBennneHHeM go3bi MHHepanbHoro ^ o c^ o p a  no  
cpaBHeHHW c KOHTponbHMM BapnaHTOM 6e3 y g o 6peHHH b TeneHHe 60 gHefi. n p n  
ncnonb3OBaHHH MHHepanbHoro $ o c $ o p a , MHHepanbHoro $ o c $ o p a  + 10 T/ra 
HaBO3a h MHHepanbHoro $ o c $ o p a  + 10 T/ra KoMnocTa, b BapnaHTax, rge  
Hcnonb3OBanca T0nbK0 MHHepanbHbifi ^ o c^ o p  b go3e 89,3 Kr/ra, KonnnecTBO 
nogBH^Horo ^ o c^ o p a  cocTaBnano 31 ,7  Mr/Kr b TeneHHe 30 gHefi, noggep^H Baa  
cpegHHfi ypoBeHb o 6 ecneneHH ocra nonBbi ^oc^opoM , Torga KaK npn  
Hcnonb3OBaHHH MHHepanbHoro ^ o c^ o p a  b toH  ®;e go3e c 10 T/ra HaBO3a h 10 T/ra 
KoMnocTa KOHHnecTBO nogBH^Horo ^ o c^ o p a  b nonBe cocTaBnano 34 ,8  h 35 ,7  
Mr/Kr cooTBeTcTBeHHo, noggep^H Baa cpegHHfi ypoBeHb o 6 ecneneHH ocra nonBbi 
^oc^opoM  b TeneHHe 60 gHefi onbiTa. n p n  Hcnonb3OBaHHH MHHepanbHoro 
$ o c $ o p a  c 20  T/ra HaBO3a KonnnecTBO nogBH^Horo $ o c $ o p a  h  
npogon^HTenbHocTb oro noggep^aHHa b nonBe yBennnHBanocb ern,e 6 onbme.

5. B  gaHHOM onbiTe agcop6^Ha $ o c $ o p a  cocTaBnana 40 ,8 -49 ,9%  npn  
hh3khx go3ax BHeceHHoro ^ o c^ o p a  h gocrarana  80 ,6-89 ,4%  npn bm cokhx go3ax. 
PaBHoBecHaa K0H^eHTpa^Ha ^ o c^ o p a  b nonBeHHoM pacTBope HMeeT BbicoKyro 
HHTeHcHBHocTb npH HH3KHx gO3ax ^ o c^ o p a  H cTa6HHH3HpyeTca Ha 
onpegeneHHOM ypoBHe npn bm cokhx go3ax BHeceHHa $ o c $ o p a .

6 . Ey^epHbie cBoficTBa HccnegyeMbix opomaeMbix nonB k ^ o c^ o p y  
o 6 ecnenHBawT ygep^aHHe BHeceHHoro ^ o c^ o p a  b nonBeHHoM pacTBope b 
OnpegeneHHOM KonnnecTBe. ^ 0^T0My npn hh3khx go3ax BHeceHHoro ^ o c^ o p a  
(10 -15  Mr/Kr) b nonBeHHoM pacTBope ygep^HBanocb 50 ,1-59 ,2%  BHeceHHoro 
$ o c $ o p a . n p n  bm cokhx go3ax $ o c $ o p a  gona $ o c $ o p a  H3 BHeceHHoro $ o c $ o p a  b 
nonBeHHoM pacTBope cHH^anacb go  10,6-19,4%  o t  BHeceHHoro $ o c $ o p a .

7. n p n  BHeceHHH b ^Ty nonBy MHHepanbHoro ^ o c^ o p a  b go3e 20  Mr/Kr 
o 6 ecnenHBanacb onTHManbHaa K0H^eHTpa^Ha ^ o c^ o p a  (0 ,2  Mr/n) b nonBeHHoM 
pacTBope. n p n  BHeceHHH 10 T/ra y g o 6peHHfi BMecTe c MHHepanbHbiM ^oc^opoM  
onTHManbHaa K0H^eHTpa^Ha ^ o c^ o p a  b nonBeHHoM pacTBope gocraranacb npn  
BHeceHHH 15 Mr/Kr ^ o c^ o p a , a npn BHeceHHH 10 T/ra KoMnocTa onTHManbHaa 
K0H^eHTpa^Ha gocraranacb npn BHeceHHH 10  Mr/Kr ^ oc^ op a . n p n  BHeceHHH 2 0  
T/ra y g o 6peHHfi BMecTe c MHHepanbHbiM ^oc^opoM  ^T0T noKa3arenb cocTaBnan 
7,5 Mr/Kr.

8 . 06rn.ee cogep^aHHe ^ o c^ o p a  b BepxHeM cnoe nonBbi onbiTHoro ynacTKa 
cocTaBnano 2503  Mr/Kr, yMeHbmaacb bhh3 no npo^H nw  nonBbi. 06rn.ee
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KonHHecTBO MHHepanbHbix $ p a^ H H  $ o c $ o p a , onpegeneHHoe MeTogoM H edley , 
cocTaBnano 90,31%  ot o 6 ^ e r o  $ o c $ o p a , a gona opraHHHecKHx $ p a^ H H  - 9,69% . 
PacnpegeneHHe $ o c $ o p a  b noHBe no $pa^ H aM  noKa3ano, hto ocHOBHaa HacTb 
o6rn,ero ^ o c^ o p a  b BepxHeM cnoe noHBbi cogep^H Tca b BHge ycToHHHBoro 
$ o c $ o p a . Cogep^aHHe TpygHopa3naraeMoro P-H C l koh^  cocTaBnano 296  Mr/Kr 
h cogep^aHHe ocTaTOHHoro P - H 2SO 4 /  H 2O2 cocTaBnano 1745 Mr/Kr. 
Cogep^aHHe $ o c $ o p a , CBa3aHHoro c ®;ene3OM cocTaBnaeT 80 Mr/Kr, OHeHb 
na6HnbHbH $ o c $ o p a  - 14 Mr/Kr, na6nnbHoro $ o c $ o p a  - 48  Mr/Kr.

9. Ko^$$H^HeHT Hcnonb3OBaHHa $ o c $ o p a  $oc$opH bix  ygo6peHHH 
xnonHaTHHKOM b BapnaHTax N 240P 165K 120, N 190P 140K 70 + 10  T/ra HaBO3a, 
N 190P 140K 70 + 10  T/ra KOMnocTa h N 140P 115K 20 + 20  T/ra HaBO3a cocTaBHn 19,68; 
20,71; 21 ,6 7  h 22 ,5 6  cooTBeTcTBeHHO, a o3hmoh nm eHuuen b BapnaHTax 
N 180P 126K 60, N 130P 101K 10 + 10  T/ra HaBO3a, N 130P 101K 10 +  10 T/ra KOMnocTa h  
N 80P76K 0 + 20  T/ra HaBO3a cocTaBnn 20,64; 22 ,61; 24 ,1 6  h 24 ,8 9  cooTBeTcTBeHHO.

10. Hcnonb3OBaHHe ^oc^ oc^ opH b ix  MHHepanbHbix ygo6peHHH coBMecTHO c 
opraHHHecKHMH ygo6peHHaMH, HaBO3OM KpynHoro poraToro CKOTa h KOMnocTa, 
nOBbCHnO ^$$eKTHBHOCTb ^OC^OpHbx ygo6peHHH, nO3BOnHB Ĉ KOHOMHTb Hx Ha 
15-20%  h o6ecneHHn 6onee BbicoKyro ypo^aHHOCTb xnonHaTHHKa h o3hmoh 
nm eH H ^i. n p n  ^TOM b BapnaHTax N 190P 140K 70 +10  T/ra HaBO3a, N 190P 140K 70 +10  
T/ra KOMnocTa h N 140P 115K 20 + 20  T/ra HaBO3a gononHHTenbHbiH ypo^aH  xnonKa- 
c u p ^  no cpaBHeHHro c BapnaHTOM npHMeHena MHHepanbHoro $ o c $ o p a  cocTaBHn 
2,9; 3,7; 3 ,9  ^ r a , cooTBeTcTBeHHO a b o3hmoh nm eH H ^ b BapnaHTax N 130P 101K 10 
+ 10 T/ra HaBO3a, N 130P 101K 10 +  10 T/ra KOMnocTa h N 80P 76K 0 +  20  T/ra HaBO3a, 
gononHHTenbHbH ypo^ aft 3epHa cocTaBHn 10,5; 12,2; 12,7 T/ra cooTBeTcTBeHHO. 
no cpaBHeHHro c BapnaHTOM npHMeHeHHa MHHepanbHoro ^ oc^ op a .

11. B  ycnoBHax opomaeMbix THnHHHbix cepo3eMOB peKOMeHgyeTca 
ycTaHaBnHBaTb HopMy BHeceHHa ^oc^opH bix ygo6peHHH gna xnonHaTHHKa h 
O3HMOH nm eHHiihi Ha ypoBHe CTaHgapTHOH noTpe6HOCTH noHBbi b ^ o c^ o p e  h 
gononbHHB ero b KonHHecTBe ^ o c^ o p a , noTpeSnaeMoro pacTeHHeM gna  
^opMHpoBaHHa nnaHHpyeMoro ypo^ aa.

12. ^ n a  ganbHeHmero noBbimeHHa ^$$eKTHBHOCTH ^oc^opH bix  
MHHepanbHbix ygo6peHHH peKOMeHgyeTca npHMeHaTb hx coBMecTHO c 
opraHHHecKHMH ygo6peHHaMH - KOMnocTaMH, npnroTOBneHHbiMH H3 HaBO3a 
KpynHoro poraToro CKOTa h nmeHHHHOH conoMbi b HOMe 10 T/ra.
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INTRODUCTION (abstract of PhD thesis)

The aim of the study is to develop  the scien tific  basis for increasing the 
effic ien cy  o f  phosphorus m ineral fertilizers applied to cotton and w inter w heat in  
the conditions o f  typical serozem  so ils under irrigation.

The objects of research is the typical old  irrigated serozem  so ils  o f  the 
Tashkent region, mineral and organic fertilizers, cotton, w inter w heat, and a 
repeated crop (soybean).

The scientific novelty of research is as follows:
For the first tim e in our republic, on the exam ple o f  typical irrigated serozem  

so ils o f  the Tashkent region, w ays for using the N air et al. m ethod to determ ine the 
adsorption o f  phosphorus applied to the so il, the equilibrium  concentration in the 
soil solution, and the standard requirem ent o f  the soil for phosphorus w ere  
developed;

using the N air et al. m ethod, the effect o f  m ineral and organic fertilizers on  
the adsorption o f  phosphorus in the so il, the equilibrium  concentration o f  
phosphorus in the soil solution , and the standard requirem ent o f  the so il for 
phosphorus w ere determ ined;

a m ethod for determ ining the optim al norm s o f  phosphorus applied to cotton  
and w inter w heat, taking into account the standard requirem ent o f  the soil for 
phosphorus and the am ount o f  phosphorus consum ed by crops to form  the planned  
yie ld , w as developed;

it w as found that the application o f  phosphorus-containing m ineral fertilizer 
alone, manure and com post in com bination w ith phosphorus-containing mineral 
fertilizer to cotton and w inter w heat affected  the dynam ics o f  m obile  phosphorus, 
growth and developm ent o f  plants, phosphorus absorption, distribution in 
vegetative and generative organs, and expenditure on  the form ation o f  a y ie ld  unit, 
and w hen  phosphorus fertilizer w as used  in  com bination w ith organic fertilizers, 
m ineral fertilizers w ere saved by 10-15% , cotton y ie ld  w as increased by 7 .4-9.9% , 
and w inter w heat grain y ie ld  by 17.1-20% .

Implementation of the research results. B ased  on the scientific  and 
practical results obtained from  the research conducted to develop  scientific  
foundations for increasing the e ffic ien cy  o f  phosphorus fertilizers:

1:5000 scale cartograms o f  “Supply level o f  so ils  w ith  hum us, m obile  
phosphorus and exchangeable potassium ” w ere com piled  for the areas o f  76  
hectares o f  the “M irzakul, K arshiboy, K ozim jon” farm in the R avot m a ssif  o f  the 
B uka district o f  the Tashkent region, 125 ,08  hectares o f  the “A gro Eko Pro” farm  
in the G ulistan m a ssif o f  the Yuqori Chirchik district and put into practice in farms 
in the m assifs (R eference o f  the N ational Center for K now ledge and Innovation in  
Agriculture o f  the M inistry o f  Agriculture, N o . 0 5 /0 5 -0 4 -5 1 0  dated A ugust 28, 
2025). A s a result, in the conditions o f  these old  irrigated typical aerozem  so ils, it 
w as possib le  to determ ine m easures aim ed at im proving the agrochem ical 
condition o f  the soil by providing it w ith  hum us and basic nutrients;

1:5000 scale cartogram “Phosphorus adsorption in so ils” w as created and put 
into practice on  the land plots o f  farms, covering 76 hectares o f  the “M irzakul,



K arshiboy, K ozim jon” farm in the B uka district o f  the Tashkent region  and 125,08  
hectares o f  the “A gro Eko Pro” farm in the Yuqori Chirchik district, totaling  
2 0 1 ,0 8  hectares (R eference o f  the N ational Center for K n ow led ge and Innovation  
in Agriculture o f  the M inistry o f  Agriculture, N o . 0 5 /0 5 -0 4 -5 1 0  dated A ugust 28 , 
2025). A s a result, it a llow ed  to correctly determ ine the norm s o f  phosphorus 
fertilizers, taking into account the standard requirem ent o f  the soil for phosphorus 
and the am ount o f  phosphorus consum ed by crops to form  the planned yield;

“R ecom m endations on  ensuring the planned y ie ld  o f  crops by optim izing the 
phosphorus supply o f  irrigated so ils” w ere d eveloped  and put into practice on  
irrigated typical serozem  soil areas in the B uka and Yuqori Chirchik districts o f  the 
Tashkent region (R eference o f  the N ational Center for K now ledge and Innovation  
in Agriculture o f  the M inistry o f  Agriculture, N o . 0 5 /0 5 -0 4 -5 1 0  dated A ugust 28 , 
2025). A s a result, by increasing the effic ien cy  o f  phosphorus fertilizers on  
irrigated so ils, farmers ach ieved  an additional 3 ,5 -4 ,0  centner/ha o f  grain y ie ld  
from  cotton and an additional 5 ,2 -6 ,3  centner/ha from  winter wheat.

The structure and scope of the dissertation. The content o f  the dissertation  
consists o f  an introduction, five chapters, conclusions, a list o f  used literature and 
appendices. The m ain vo lu m e o f  the dissertation is 120 pages.
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