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SUVARMA SORAITINDO MINERAL GUBROLORIN GUNOBAXANIN
(HELIANTHUS ANNUUS) YARPAQ SOTHINO TOSIRI
Hosanoali Osad oglu Aslanov?, Norgiz Tahir qiz1 Abbasova®
XULASO

Todqgiqatin magsadi. Isin osas mogsadi Gonco-Daskosen iqtisadi rayonunun suvarilan boz-qohvayi (sabalidi)
torpaqlarinda gilinobaxanin mineral gidalanmasinin tonzimlonmaosi imkanlarmni aragsdirmaq vo giibrolomonin
bitkinin bdyiimoesi, inkisafi, mohsuldarligi, keyfiyyoti, eloco do bioloji vo tosorriifat gostoricilorine tosirini
miioyyonlosdirmok olmusdur.
Tadgiqatin metodologiyasi. Sahs sinaqlari ii¢ tokrarda aparilmis, hor bir variant iiciin 100 m? (40x2,5 m) saha
ayrilmigdir. Gilinobaxan 50x35 sm sxemi lizro corgo isulu ilo, hektara 15 kq toxum normasinda sopilmisdir.
Qidalanmada 34,7% azotlu ammonium nitrat, 18,7% fosforlu sada superfosfat vo 46% kaliumlu kalium sulfatdan
istifado olunmugdur. Fosfor vo kaliumun 80%-i payiz sumuna, galan hissosi yemlomo zamani, azot iso iki
morholode yemlomo yolu ilo verilmisdir. Fenoloji miisahidolor iki tokrarda 25 bitki {izerindo aparilmis ve
aqrotexniki todbirlor bolgos iiciin qobul edilmis texnologiyaya uygun hoyata kecirilmisdir.
Tadqgiqatin tacriibi shamiyyati. Aparilan sinaqlarda boz-qohvayi torpaglarda giinobaxanin gidalanmasinin
yaxsilagdirilmas: baximmdan on yliksok gostaricilor N12oP120K120 variantinda qeyde almmisdir. Alinan naticoler
homin giibro normasmin region soraitindo praktik totbiq ii¢lin fermer tosorriifatlarmna tovsiys edilmesino osas
vermisdir.
Tadgiqatin naticalori. Mineral giibrolomo giinabaxanin inkisaf marhalslari boyunca bir bitkinin formalasdirdigi
yarpaq sathini nazoragarpacaq doracads artirmisdir. Nozaratlo miiqayisads artim 4—6 yarpaq morholasinds 76,7—
304,7 sm?, qongalomo dévriinds 129,6-512,1 sm?, ¢igoklomo morhoalasinds iso 215,1-817,4 sm? olmusdur. Biitiin
miisahids olunan inkisaf marhololarinds an bdyiik yarpaq sathi NixoP120Kizo totbiq edilon variantda miioyysn
edilmisdir.
Todgiqgatin elmi yeniliyi. Is noticosindo suvarilan boz-qohvayi torpaqlarda mineral giibro normalarinm
doyigdirilmasi ilo giinobaxanin miixtolif inkisaf morhalslorinds bir bitkiys diison yarpaq sothinin shamiyyatli
sokilds dayisdiyi miioyyan edilmisdir.

Acar sozlar: suvarma, giinabaxan, boz-qohvayi, torpaq, mineral giibrolar, inkisaf fazalari, yarpaq sothi.

Giris.

Gilinobaxanin gidalanma rejimi onun vegetativ inkisafina vo notico etibarilo mohsulun
formalasmasina tosir edon osas amillordon biridir. ©dobiyyat molumatlarinda azot vo fosforun
mohsuldarligin yiiksoldilmasindo miihiim rola malik oldugu gostorilir. Torpagda miibadilo
olunan kalium ehtiyat1 kifayot qodor yiiksok oldugda slava kaliumun azot vo fosforla birlikdo
verilmoasi mohsul artimimi homiss tomin etmir. Oksina, kalium ¢atismazlig1 olan mess, podzol
va yuyulmus torpaqglarda, homginin yasil kiitls vo otlag moagsadilo becormods bitkinin kaliuma
reaksiyast daha aydin miisahido olunur. Vegetasiyanin ilkin dovriindo azot vo fosforla
tominatin yaxsilasdirilmasi xiisusilo vacibdir; sonraki marhololords iso kok sisteminin inkisafi
Vo torpagin asagi qatlarindan qida elementlorinin monimsanilmasi sobabindon giibronin nisbi
tosiri doyisa bilor. Fosfor vo kaliumun payiz sumu altina verilmasi ds qida elementlorinin bitki
ticiin olcatanligini artiran tisullardan biri kimi gqeyd olunur.

Fosfor vo kalium giibrolorinin totbiq vaxti onlarin samorsliliyino tosir gostera bilar.
Odabiyyatda bu elementlorin asas hissasinin sum altina verilmasinin, quraq yaz-yay soraitindo
sopingabag iist qata totbiqlo miiqayisado daha somorali oldugu gdstorilir. Bunun sobobi iist
torpaq qatinin tez qurumasi vo hamin qatdaki qida elementlorinin koklorin aktiv monimsomo
zonasindan uzaqlagmasi ilo izah edilir.
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Sopina hazirliq morhoalasinds superfosfat vo ya ammofos, diammofos kimi azot-fosfor
giibrolorinin kigik dozalarinin toxum yerlogon sahoys yaxin verilmosi do mohsuldarhigin
yiiksalmasina komok eds bilor. Bununla belos, glibronin birbasa toxumla tomas etmosi clicormo
prosesino monfi tosir gdstora bildiyindon belo totbiq lisulundan g¢okinmok tovsiya olunur
(Aslanov va Hiiseynov, 2025).

Gilinobaxan hom yaglh toxum istehsalinda, hom do yem vo digor emal mohsullarinin
almmasinda shomiyyatli kond tasorriifat bitkisidir. Monbolords onun toxumlarinda toxminon
48-52% yag vo 23-26% ziilal oldugu gostorilir. Bitkidon alinan yag qida mogsadilo istifado
olunur, emal qalqglar1 iso heyvandarligda yem kimi qiymstlondirilir. Toxum gabigindan
miixtolif sonaye mohsullariin alinmasi miimkiindiir; bundan alavo, giinobaxan silos vo nektar
monbayi kimi do istifads edilir (Smirnova vo b., 2019).

Mineral qidalanmanm yaxsilagdirilmas: giinobaxan okinlorindo fotosintetik potensialin

yiiksolmosino vo bunun hesabina mohsuldarligin formalagmasina miisbat tosir gostoro bilor.
Mosolon, “Sanay” hibridi lizrs aparilmis arasdirmada yiiksok yarpaq sothinin formalagmas: ilo
fotosintetik potensial vo fotosintezin xalis mohsuldarligi arasinda slago miisahido edilmisdir;
yarpaq sothi 33,9 min m*ha, fotosintetik potensial iso 2032 min m?-sutka/ha soviyyosino
catmigdir (Kolosov vo b., 2019).
Mineral gidalanma olverigsiz temperatur vo riitubat soraitindo bitkinin bdylimo proseslorini
dostokloyon amillordon biri hesab olunur. Su tominati ilo giibrolomo rejiminin
uygunlasdirilmasi fotosintetik aktivliyin vo mohsulun formalagmasima tosir edir. ©dobiyyatda
N77P35Ki54 normasinin totbiqi zamani yarpaq sothinin 0,9—1,4 min m*ha olavo artdigi, lakin
daha yiikksok Nii5Ps2Ko31  normasinin - mohsuldarligda olavo  distiinlilk  yaratmadigi
bildirilmisdir. Todqiq olunan hibridlordo yagh toxum mohsuldarhg 1,94-2,18 t/ha
intervalinda doyismisdir (Denisov vo b., 2025).

Novboli okin soraitindo giinobaxanmn fotosintetik gostoricilorinin formalasmasina
giibrolomo sistemi miithiim tosir gostorir. Eyni aragsdirmalarda ndvbali okin tipinin yarpaq sathi
vo olagoali gostaricilora tosirinin nisbaton zoif oldugu qeyd edilmisdir. Giibrosiz saholordo
bitkinin qida tolobatinin osas hissosi torpagin tobii miinbitliyi hesabma 6donilmisdir.
Cigoklomo morhalasindos yarpaq sothinin 6l¢iisii N20P30 varianti ilo miiqayisado 14,8—20,1%,
NsoPso vo NgoP120 variantlari ilo miiqayisade iso 34,4-43,4% asag1 olmus, orqanomineral
sistemlor iso bu gdstariciys gors araliq natico vermisdir (Povstyanov va b., 2008).

Gilinabaxanin mohsuldarliginin yaranmasinda yarpaqlarin fotosintetik foaliyyati xiisusi
ohomiyyot dasiywr. Fotosintez naticasindo yaranan assimilyatlarin boyiik hissosi yarpaqlarin
monimsoyici sothi ilo olagoalidir. Bitkinin yarpaq qurulusu giinos siialarinin somorsli
tutulmasia imkan verir vo yarpaqlarin isiga uygun yerlogsmosi okin daxilindo kdlgolonmoni
mohdudlasdiraraq fotosintetik foallig1 dostakloyir (Vasilyev, 1990).

Bu baximdan yiiksok mohsul almagq ii¢lin yarpaq sothinin haddindan artiq deyil, bitkinin
inkisaf morholosine vo aqrotexniki goraito uygun optimal soviyyado formalasdirilmasi
magsadouygundur.

Tarla soraitinde toxumlarin yagla dolmast zamani fotosintezin somoraliliyi
assimilyatlarin toxumlara yonoldilmo siirati ilo six baghdir. Yarpaq sothinin 6lglisii ilo
toxumda yag toplayan toxumalarin inkisafi arasinda uyZun nisbotin saxlanmasi
karbohidratlarin  yarpaqlardan reproduktiv orqanlara dasinmasmi yaxsilasdira biler.
Tadgiqatcilar toxumdolma morholosindo fotosintetik mohsuldarligin yiiksoaldilmesi iiciin
toxumlarin boylimasinin va yag toplayan toxumanin inkigafinin giiclondirilmosini vacib hesab
edirlor. Buna olverisli miihit soraitinin yaradilmasi vo assimilyatlar1 toxumlara daha somarali
yonaldon sort vo hibridlorin se¢ilmasi ilo nail olmaq miimkiindiir (Dyakov va b., 1991).
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Volqgoqrad vilaystinin conub qaratorpaglarinda aparilmis tocriibolords aqrotexniki
todbirlorin miixtalif giinobaxan hibridlorinin inkisafina tosiri miigayiso edilmisdir. Pinaskinin
molumatlarina gérs, Opera PR hibridindo 62 min bitki/ha sixligda nazarot sahssindo yarpaq
sothi sobatomologalmo, ¢igoklomos, donadolma va yetismo morhalalorindo miivafiq olaraq 7,5;
21,1; 14,6 vo 7,1 min m?/ha olmusdur. NeoP3o variantinda iso bu gostaricilor 9,0; 25,7; 15,6 vo
9,5 min m*ha toskil etmisdir (Pinagkin, 2012).

Kalmikiyada aparilan todqiqatlarda mineral qidalanma ilo sopin miiddstinin
giinabaxanmn mohsuldarligina birgs tesiri qiymotlondirilmisdir. On yiliksok gostaricilor 25
aprel sopini vo Ni1oP110Kiso glibro normasi ilo olagolondirilmisdir. Giibrasiz variantda
maksimal yarpaq sothi 19,7 min m?ha, quru yeristii biokiitlo 3,74 t/ha vo toxum
mohsuldarlig1 0,98 t/ha oldugu halda, N110P110Kis0 variantinda homin gostoricilor 27,7 min
m?/ha, 6,83 t/ha vo 1,79 t/ha olmusdur (Kolobaeva, 2014).

Volqgograd vilayatinin conub qaratorpaqlarinda ononovi vo birbasa sopin
texnologiyalarmin mineral giibroloms ilo birlikds tasiri do dyronilmisdir. ©nonavi becorma
soraitinde 60 min bitki/ha sixligda Donskiy-1448 hibridinin nazarat variantinda yarpaq sothi
23,7-28,6 min m*ha, mohsuldarliq 1,90 t/ha olmusdur. Ni110P44+Albit variantinda bu
gostoaricilor 34,2—42,0 min m*ha vo 2,33 t/ha toskil etmisdir. Birbasa sopin soraitindo yarpaq
sothi 23,7-28,6 vo 29,6 min m*ha, mohsuldarhq iso 1,70 vo 2,22 t/ha soviyyesindo olmusdur
(Larionova, 2013).

Tataristan soraitindo biopreparatlarin  giinobaxana tosiri iizro aparilmis islordo
toxumlarm Ekstrasol ilo islonmosi vo qongolomo morholosindo olavo totbiq miixtalif yarpaq
sothi gostaricilori ilo noticolonmisdir. Tocriibo variantinda yarpaq sothi qongoloma, ¢igoklomo
vo texniki yetiskonlikdo 31,5; 44,9 vo 8,7 min m?ha, nozarotdo iso 26,8; 40,0 vo 7,1 min
m?/ha olmusdur (Suleymanov vo b., 2015).

Morkazi qaratorpaq zonasimin conub-gorb hissosindo aparilan sinaqglarda torpaq becormo
dorinliyi vo kompleks mineral glibrolomonin giinobaxan hibridlorine tosiri miioyyon
edilmisdir. Yason hibridindo 40—42 sm dorinlikdo sum zamani daha yiiksok gdstaricilor geydo
almmisdir. Nozarotdo bitki boyu 174,8 sm, govdo diametri 2,95 sm, bir bitkinin yarpaq sothi
0,65 m? vo mohsuldarliq 2,61-3,08 t/ha oldugu halda, giibrolomo ilo bu gdstaricilor miivafiq
olaraqg 176-179 sm, 3,10-3,19 sm, 0,67-0,84 m? vo 2,95-3,31 t/ha soviyyasina ¢atmisdir
(Titovskaya vo b., 2018).

Azot bitkinin vegetasiyasimin erkon morhslslorindon baslayaraq cicoklomoys qoador

intensiv monimsanilir. Ovvalca yarpaq vo gdvdads toplanan azot sonraki marhalado qongs vo
sobata yonolir. Ilkin inkisaf dovriinds kifayat qoder azotla tominat yarpaq sothinin bdyiimosini
stimullagdirir, bu iso sobotdo ¢igoklorin saymnin vo sonradan toxumlarmn formalagmasinin
yaxsilagsmasina sorait yarada bilor. Bununla yanasi, haddindon artiq azot istifadesi xostalik vo
zorarvericilorin artmasma, homginin yetismonin gecikmosino sobab ola bildiyindon giibro
normasi balansli sec¢ilmolidir. Monbodo gilinobaxan iicin 50-80 kg/ha azot soviyyesi
magsadouygun hesab edilmisdir (Serbakov, 2010).
Bitki sixligmin artirilmasi giinobaxanda hom generativ orqanlarin 6lgiisiing, hom do
mohsuldarlia tosir gostora bilor. Miixtalif sortlar iizro aparilan smaqlarda sixligin 20 mindon
50 min bitki/ha-a yiiksoldilmasi sobat diametrinin azalmasi ilo miisayiot olunmusdur: 20
min/ha-da 24,1-25,7 sm, 30 mindo 21,5-23,1 sm, 40 minds 19,2-20,9 sm, 50 mindo iso 17,6—
18,4 sm. ©On yiiksok mohsuldarliq asason 25-35 min bitki/ha intervalinda qeyds alinmigdir.
Ayri-ayri sortlarda mohsuldarliq Cina tigiin 2,82-3,27 t/ha, Belogka tglin 2,98-3,17 t/ha, SPK
uclin 2,94-3,13 t/ha vo Lakomka tigiin 2,40-3,01 t/ha olmusdur. 1000 donin kiitlosi do sixligin
artmast ilo doyismisdir (Lukomes va Tiskov, 2019).

17

—
| —



ADAU-nun ELMI OSORLORI

ISSN 2310-4104 E-ISSN 2790-5799
10.30546/2790-5799.03.2026.726

Ukraynanin meso-¢6l zonasinda nitrofoskanin N27P42Kg1 normasinda sum altina
verilmasi vo sonraki morholods 55 kqg/ha karbamidlo yemloms aparilmasi naticasinda
giinobaxan okinlorinde 45,3—47,3 min m*ha yarpaq sathi formalasdig1 bildirilmisdir (Qarbar
vo Kovtun, 2018).

Azorbaycan soraitindo giinabaxanin qidalanma rejimi tizro molumatlarin mohdud olmasi bu
istigamotdo yerli todqiqatlarin aparilmasmi zoruri edir. Mineral giibrolor bitkinin fizioloji
prosesloring, vegetativ inkisafina vo mohsulun formalasmasina tosir edon osas aqrotexniki
vasitolordon biridir. Buna gora Ganca-Dagkasan bdlgasinds suvarilan boz-qohvayi torpaqlarda
giibroloma normalarinin optimallasdirilmas: hom mohsuldarligin yiiksaldilmasi, hom ds qida
elementlorindon samarali istifads baximindan aktual masoaladir.

Material vo metodlar. Todqigatin mogsadi Gonco-Dagkason iqtisadi rayonunda suvarilan
boz-qohvoyi (sabalidi) torpaqlarda miixtalif mineral gilibro normalarinin giinobaxanin
boyiimoasi, inkisafi, mohsuldarligi, keyfiyysti vo bioloji-tosarriifat gdstaricilorina tasirini
qiymatlondirmok olmusdur. Yarpaq sothinin 0Olgiilmasi B.A. Dospexovun metodik
yanasmasina asason aparilmisdir.

Saho tocriibolori 2018-2021-ci illordo Kond Tasarriifat1 Nazirliyinin Gonco Regional
Agrar Elm vo Innovasiya Morkozindo yerloson suvarilan boz-qohvoyi (sabalidi) torpaglarda
hoyata kecirilmisdir. Tocriibodo Rusiya Federasiyasinin Krasnodar sohorinds yerloson
Umumittifag EImi-Todqiqat Yagh Bitkilor Institutunda yaradilmis tez yetison, iridenoli
Lakomka sortundan istifado edilmisdir. Tocriibo sxemina bes variant daxil edilmisdir: nozarat
(glibrasiz), NeoPsoKeo, NooPaoKoo, N120P120K120 va N1soP150K1s50.

Hor variantin sahoasi 100 m? (40%2,5 m) olmus vo tocriibo {i¢ tokrarda qurulmusdur.
Sopin 50%35 sm qida sahasi iizro corgo iisulu ilo aparilmig, toxum normasi 15 kq/ha toskil
etmigdir. Giibro monbolori kimi 34,7% azotlu ammonium nitrat, 18,7% fosforlu sado
superfosfat vo 46% kaliumlu kalium sulfat totbiq edilmisdir. Fosfor va kalium giibralorinin
80%-1 payizda sum altma, 20%-1 iso yemlomas zamani, azot giibrasi iki hisss ilo yemloma
formasinda verilmisdir.

Torpaq niimunalorinds pH potensiometrik iisulla, {imumi humus 1.V. Tyurin, udulmus
ammonyak D.P. Konev, suda holl olan ammonyak Nesler reaktivi ilo kolorimetrik tisulla,
nitrat azotu Qrandval-Lyaju iisulu ilo miioyyon edilmisdir. Umumi azot vo fosfor K.E.
Ginzburq vo Q.M. Seqlova, miitohorrik fosfor B.P. Magigin, suda holl olan fosfor Denij,
imumi kalium Smit, suda holl olan kalium Aleksandrova, miibadilo olunan kalium P.B.
Protasov tisullart ilo toyin edilmisdir. Qranulometrik torkib N.A. Kaginski, udulmus ssaslar iso
K.K. Hedroys iisulu ilo miioyyanlosdirilmisdir. Bitki materialinda miitlaq quru madds 1050 C
termostatda, timumi azot, fosfor vo kalium iso miivafiq metodikalar iizra toyin olunmusdur.

Torpagm qida elementlori ilo ilkin tominatinm1 qiymotlondirmok mogsadilo tocriiba
baslamazdan ovval iimumi humus, azot, fosfor vo kaliumun ehtiyat formalari, homg¢inin
bitkilorin asan monimsayas bildiyi qida elementlori miioyyon edilmisdir. Tohlillor géstormisdir
ki, suvarilan boz-qohvayi (sabalidi) torpaqlar monimsaenilon azot, fosfor vo kalium formalar:
ilo yliksok tominat soviyyosinoe malik deyildir. Aqrokimyavi gdstaricilor Cadval 1-do togdim
edilmisdir.
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Cadval 1. Tacriiba sahasinin torpaglarinin aqrokimyavi xiisusiyyatlori

= —_ Azot Fosfor Kalium
= S E I= E\O/ - RPN ~ T4 = K-
— N wn R = - - ™ = = =
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0-30 1,7 2,13 0,15 18,8 10,3 0,13 16,3 2,43 | 275,5
30-60 8,2 1,16 0,08 14,5 7,1 0,09 12,1 1,85 | 208,0
60-100 8,3 0,81 0,06 6,5 2,7 0,06 5,8 1,55 | 105,5

Agrokimyavi naticalorin respublikada qgobul olunmus qiymotlondirms meyarlar: ilo
miigayisasi bu torpaqlarin qida elementlori ilo zoif tomin olundugunu gdstormisdir
(Gtilohmodov vo b., 1980). Bu sobobdon giinobaxanin normal vegetativ inkisafi, yiiksok
mohsul formalasdirmasi vo torpaq miinbitliyinin saxlanilmasi tigiin balanslagdirilmis mineral
giibrolomanin tatbiqi vacib hesab edilir.

Tadqgiqatin naticolorinin miizakirasi vo tahlili. Suvarilan boz-qohvoyi torpaglarda
mineral giibro normalarmin giinobaxanm bir bitkisindo formalagan imumi yarpaq sothino
tosiri  miigayisali  sokildo  arasdirilmisdwr.  Alinmis  gdostoricilor  Cadvel  2-do
timumilosdirilmisdir.

Nozarot saholorindo bir bitkinin imumi yarpaq sothi 4—6 yarpaq morholosindo 448,5—
455,3 sm?, qongalomo dovriinds 756,4-765,5 sm?, cicoklomo morhalosindo iso 1283,2—-1300,3
sm? intervalinda olmusdur. Giibrolomo totbiq edildikdo bu gostoricilor nozaratlo miigayisado
yiiksalmisdir. NeoPsoKso variantinda yarpaq sothi 525,2-532,4; 888,3-895,1 vo 1500,3-1515,4
sm?, Ni120P120Kgo variantinda 620,5-632,5; 1045,6-1055,1 vo 1760,4-1781,0 sm? toskil
etmigdir. On yiiksok gdstoricilor Ni20P120Ki20 variantinda geydos alinmisdir: miivafiq
morhoalolorde 752,4-760,0; 1265,7-1277,6 va 2100,6-2105,3 sm2. NisoP150K150 normasina
kecdikdo iso yarpaq sothindo Ni2oP120K1i20 ilo miigayisodo azalma miisahido olunmus vo
gostaricilor 690,6-696,6; 1056,4—1170,5 vo 1958,3-1963,0 sm? olmusdur.

Cadval 2. Suvarma saraitindo mineral giibralorin giinabaxanin yarpaq sathino

tasiri
s/s | Tacriibanin variantlari Yarpagq sathi inkisaf fazalan iizrs, sm?
4-6 yarpaq | Qoncalomo \ Cicoklomo
2018-ci il

1 Nozarot 455,3 765,5 1300,3

(glibrasiz)
2 NsoPs0Kso 532,4 895,1 1515,4
3 NgoPgoKgo 632,5 1055,1 1781,0
4 N120P120K120 760,0 1277,6 2105,3
5 N150P150K150 696,2 1170,5 1963,0

2019-cu il

1 Nozarot 448,5 756,4 1283,2

(glibrosiz)
2 NsoPs0oKso 525,2 888,3 1500,3
3 NgoP9oKgo 620,5 1045,6 1760,4
4 N120P120K120 752,4 1265,7 2100,6
5 N150P150K150 690,6 1156,7 1958,3
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2020-ci il
1 Nozarot 4523 760,2 1290,5
(glibrasiz)
2 NeoPsoKso 530,3 890,3 1507,4
3 NooP9oKago 626,2 1048,7 1770,6
4 N120P120K120 755,3 1270,4 2103,5
S) N150P150K150 693,6 1063,5 1960,6

Natica. Suvarma soraitinde mineral glibrolomanin tatbiqi giinabaxanin vegetasiya marhalolori
iizro bir bitkido formalagan {imumi yarpaq sothino aydin tosir géstormisdir. Nozarat varianti ilo
miiqayisado yarpaq sothindo artim 4—6 yarpaq morholosinds 76,7-304,7 sm?, qOngalomado
129,6-512,1 sm?, gigcoklomads iso 215,1-817,4 sm? olmusdur. ©On boyiik yarpaq sothi biitiin
inkisaf morhololorindo N120P120K120 variantinda qeydo alimmigdir. Vegetasiyanin sonunda
yarpaq sothi, bitki boyu, biokiitlo vo mohsuldarliq gostoricilori arasinda yiiksok miisbot
korrelyasiya miisahido edilmisdir: mohsul ilo yarpaq sothi arasinda 2018-ci ildo
r=+0,998+0,002, 2019-cu ildo r=+0,996+0,004; bitki boyu ilo yarpaq sothi arasinda iso
miivafiq olaraq r=+0,991+0,008 vo r=+0,995+0,005.

ODOBIYYAT SiYAHISI
1. Aslanov H.O., Hiiseynov N.V. Giibrolorin totbiqi sistemi. Baki: EIm, 2025, - 376 s.
2. Bacuibes [l. C. IToaconueunuk. — M.: BO Arponpomusaat, 1990, 174 ¢
3. T'ap6ap JI.A., Kostyn T.B. ®opmupoBaHue IIONAAN JTUCTOBOM TOBEPXHOCTH
TUOPUJIOB TTOJICOTHEYHUKA 10| BIUSHUEM MHUHEPAJILHOTO yanoOopenus // BecTHuk Anrtaiickoro
roCyJIapCTBEHHOTO arpapHoro yauBepcurera, 2018, Ne 11(169), c.19-24.
4. NlenucoB K. E., Ilerpo H. 10., Ky3nenosa E. A., Iletpos }O. H., Yanko /I. B.

Bnusiaue (QOTOCHHTETHUECKOW NESATETPHOCTH Ha YPOXKAHHOCTH IOJCOJIHEYHUKA Ha IOTe
Poccun // Arpapubiii Hayunbii xypHai, 2025, Ne 12, ¢. 34-38.

5. dpsxoB, A.b., Tuxonos O.U., boukapeB H.W. u ap. @oTocuHTE3 U NPOIYKIIUOHHBII
npoiecc B noceBax // buonorus, cenaekuus u Bo3AeNbIBaHUE MOACONIHEYHHUKA. M.: Arpormpo-
muzgar, 1991, c. 18-21.

6. Kosoboa M.O. BausHue MuHepaibHBIX YyHOOpeHHH U CpPOKOB IIOCeBa Ha
MPOIyKTUBHOCTH MoacosiHeyHuKa //M.: [lnogopoaue, 2014, Ne6, c.9-11.

7. Konocos T.A. ®opmupoBaHue ypoKailHOCTH M MacIU4YHOCTU CEMSIH TMOPHUIOB IO
COJIHEUHMKa, BO3JesbIBaeMbIX o cucteMe clearfield, B yciaoBusX mpeaypanbckoi crenu
pecny6nuku bamkopTocran: aucc....... K.C.-X. HayK. Yda, 2016, 123, c.

8. JlapuonoBa M.C. IlpumeHeHue 5sHeprocOeperaromux 3JIEMEHTOB TEXHOJOIHH
BO3/ICTIBIBAHUS TIOJICOJIHEYHHKAa B 30HE uepHO3EMHBIX NouyB Bousrorpanckoit oGmactu //
BectHuk AnTaiicKoro TrocylapCTBEHHOIO arpapHoro yHuBepcutera. - bapnayn, 2013,
Ne7(105), ¢.5 - 8.

9. Jlykomens B.M., TumkoB H.M. YpoxallHOCTh U Ka4eCTBEHHbIE [T0OKA3ATEIN KPYIHON
¢Gpakuuu ceMsH NpU BBIPAIMBAHUM COPTOB KOHAMTEPCKOTO TMOJCOITHEYHHKA C Pa3HOU
I'yCTOTOM cTOosiHUS pactenuit / Kpacnonap, Macnuunslie kynsTypsl, 2019, 2 (178), c. 47-54.

10. Ilmnamkua H.H. BausgHue arpoTeXHMYECKMX IPUEMOB Ha YpOKaWHOCTh U
MacCJIMYHOCTb IOJICOJTHEYHHKA B 30HE I0KHBIX YepHo3emoB Bousrorpanckoii odmactu: ABTo-
ped........ Jccep. K.c.-X. Hayk. Bonrorpan, 2012, 22 c.

11. INoBctsiHoM B. B. Bnusinue ynoOpeHuii Ha MPOIYKTUBHOCTBH IOJICOJHEYHHKA Ha
OOBIKHOBEHHOM 4YEpHO3EéME 3amaJHOro IpenkaBKasbs // MacnuuHble KyabTypbl, Haydno-

20

—
| —



ADAU-nun ELMI OSORLORI

ISSN 2310-4104 E-ISSN 2790-5799
10.30546/2790-5799.03.2026.726

TEXHUYECKUi OrojuieTeHb Bcepoccuiickoro  HaydHO-HCCIIEOBATEIbCKOIO  MHCTUTYTA
MacJIMYHBIX KyabTyp, Beim. 1 (138), 2008, c. 20-25

12. CmupuoB B.II1.,, Koctun B.M., ®enopoa WM.JI., MynapucoB ®.A. W3yuenue
BIMSIHUI PETyJIsITOPOB pocta M auruapodocdara kamus Ha ypOXKAHHOCT M Ka4eCTBO
noJjicoJHeyHnKa // BecTHUK MUYypHHCKOTO TOCYIapCTBEHHOTO arpapHOTO YHHBEPCHTETA.
2019, Ne3, c. 76-81

13. CymnetimanoB C.P., Huzamos P.M.,3uranmun P.B., 3s160apoB A.H. Pesepssl pocta
MIPOM3BOJICTBA MACIMYHOTO CBIPhSl PACTUTEIBHOIO NMpoucxoxkaeHus B PecriyOnuke Tatapcran
/I ArpapHas Hayka XXI Beka. AKTyajbHbl€ HCCJIEIOBAaHUS M NEPCHEKTUBBL. TpPyabl
MEeXAYHapOAHOW Hay4yHO-TpakThyeckon KoH¢pepeHuuu. - Kazanp: U3n. Kazanckoro I'AY,
2015, c. 113-117.

14. Turosckas JI.C., TutoBckas A.U., KotnspoBa E.I'. ®aktopsl MOBBIIIEHUS YpO-
XKallHOCTH M SKOHOMHUYECKOW 3¢ (EeKTHBHOCTH BO3ZAENbIBaHUS MojcoidHeyHuka // Husa
[ToBomkns, 2018, Ne 3(48), ¢. 67-73.

15. lep6akoB B.A. Ya00penus noaconHeunuka / M.: SIpoBbie MacIuyHbIE KYJIbTYpBI,
2010, Ne3, ¢.3-7.

THE EFFECT OF MINERAL FERTILIZERS ON THE LEAF SURFACE AREA OF
SUNFLOWER (Helianthus annuus) UNDER IRRIGATION CONDITIONS
Hasanali Asad oglu Aslanov, Nargiz Tahir gizi Abbasova

SUMMARY
Purpose of the study. This study aimed to assess the nutritional conditions required for sunflower production on
irrigated gray-brown (chestnut) soils of the Ganja-Dashkasan economic region and to determine how mineral
fertilization affects plant growth, development, productivity, quality, and selected biological and economic
characteristics.
Methodology of the study. Field trials were arranged in three replications, with a treatment area of 100 m2 (40 x
2.5 m). Sunflower was sown in rows at 50 x 35 cm spacing, using 15 kg of seed per hectare. The fertilizer
sources were ammonium nitrate (34.7% N), simple superphosphate (18.7% P), and potassium sulfate (46% K).
Eighty percent of the phosphorus and potassium fertilizers was incorporated during autumn plowing, whereas the
remaining 20% was supplied as top dressing. Nitrogen was divided into two top-dressing applications.
Phenological observations were made on 25 plants in two replications, while crop management followed the
locally accepted agronomic practices.
Practical significance of the study. Among the tested treatments, Ni20P120K120 produced the most favorable
indicators for the nutritional optimization of sunflower on the studied gray-brown soils. The treatment was
therefore identified as a suitable fertilizer rate for practical consideration under the conditions of the study
region.
Results of the study. Mineral fertilization increased the total leaf surface per plant during all assessed
developmental stages. Relative to the unfertilized control, the increase amounted to 76.7-304.7 cm? at the 4-6
leaf stage, 129.6-512.1 cm2 at budding, and 215.1-817.4 cm? at flowering. The largest leaf surface values across
the developmental stages were recorded with N120P120Ki20.
Scientific novelty of the study. The experiment demonstrated that the fertilizer regime significantly influenced
the formation of leaf surface per sunflower plant throughout the main developmental stages.
Keywords: irrigation, sunflower, gray-brown soil, mineral fertilizers, developmental stages, leaf surface area.

= BJIMSIHUE MUHEPAJIbHBIX YJIOBPEHU HA JIUCTOBYIO
MMOBEPXHOCTb NOJACOJHEYHUKA (HELIANTHUS ANNUUS) B YCJIOBUSAX
OPOLIEHUA
l'acananu Acan ornsl Acianos, Haprus Taxup kbi3sl AGOacoBa

PE3IOME

]_[em, HCCJIeA0BaAHUSA. PaGora Oblia HalpaBjiIcHAa Ha OLCHKY YCJIOBI/Iﬁ MHUHEPAJIBbHOI'O MUTAHUA MOACOJTHCUHHKA
Ha OpOIIACMbIX CEPO-KOPUYIHEBBIX (KaIHTaHOBBIX) IIo4YBax FHH,Z[)Ka-I[aIIIKeCEIHCKOFO 3KOHOMHNYECCKOT'O paﬁOHa.
Ocoboe BHUMAaHHE YACTATIOCh BJIUSAHUIO y,Z[O6peHPII71 Ha poOCT, Pa3BUTHUC, IMPOAYKTUBHOCTb, KAa4Y€CTBO U
OTACJIBHBIC OHOJIOrMYECKUE U XO35HCTBEHHBIE MMPpU3HAKN paCTCHPIﬁ.
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MeTononorus ucciaeaoBanusi. [1oeBoil ONBIT 3aJI0KEH B TPEX MOBTOPEHMSX; IUIOLIA]h KaXKIOTO BapHaHTa
cocraBmsuia 100 m? (40%2,5 m). [loncoaHEeYHNK BBICEBAIN PSIOBBIM CriocoOoM 1o cxeme 50%35 cMm mpu Hopme
15 xr cemsH Ha rektap. Mcmonb3oBajlii aMMHAuHYIO CEIUTPY C cojepkaHueM azora 34,7%, npoctoit
cynepdochar ¢ 18,7% docdopa u cympdar kanmsa ¢ 46% xamusa. BocempaecsaT mporieHTOB (HochOopHBIX U
KaJTUAHBIX YI00pEHUH BHOCHIIN T10]] OCCHHIOIO BCIAIIKY, OcTaabHBIC 20% — B MOJKOPMKY; a30T paclpeaeisuid
Ha JBe HoakopMKH. DeHomormueckne HAOIIONEHMS MPOBOIAWIM Ha 25 pacTeHWsX B IBYX ITOBTOPEHHUSX, a
arpoTeXHHUYECKHE MEPONPHATHS BHITOIHSIH IO TIPHHSATOM 11l pernoHa TEXHOJIOTHH.
I[IpakTuyeckasi 3HAYMMOCTh WHcciaeaoBanusi. HaunOomee OnaronmpusTHBIM KOMIUIEKC TOKaszaresledl mnpu
W3Y4EHUM TUTaHMS TOJACOJHEYHHKA ObLT moiydeH B BapuaHTe NiooP120Kiz. Ilomyuennass Hopma Moxer
paccMaTpHuBaThCs Kak MPaKTHUECKU IPUMEHNMast ISl YCIIOBHUI MCCIIeIyeMOro peruoHa.
PesynbraThl HccienoBaHus. BHeceHMe MUHEpaNbHBIX YAOOPEHWH CIOCOOCTBOBAJIO YBEIMYEHUWIO IUIOMIAIN
JIUCTHEB OJIHOTO PACTEHHs Ha NMPOTSDKEHWH OCHOBHBIX (a3 paszBuThs. [lo cpaBHEHHMIO C KOHTPOJEM HPUPOCT
cocraBui 76,7-304,7 cm? B haze 4—6 nuctheB, 129,6-512,1 cm? B nepuon Oyronumszarmu u 215,1-817,4 cm? BO
BpeMs IIBeTeHUsI. MaKkcuMalbHbIe 3HAYEHUsI BO BCEX M3YUEHHBIX (pa3ax oTMeueHbl Ipu BHeceHHH N120P120K120.
Hayuynasi HOBH3HA WCC/IeI0BaHUs. Y CTAHOBJIEHO, YTO M3MEHEHHE PEeXMMa MHHEPAJIBHOTO NMUTAHHUS 3aMETHO
oTpaxkaeTcs Ha ()OPMHPOBAHUHM JIHCTOBOM IMOBEPXHOCTH OJHOIO PACTCHHS B Pas3HbIC MEPUOABI PAa3BUTHS
HIO/ICOJTHEYHHUKA.

KiioueBble cjioBa: OpolIeHHE, MOJCOJIHEYHUK, CEPO-KOpUYHEBas MOYBA, MHHEpalIbHBIE YIOOpeHUs,
(ha3bl pa3BUTHS, JINCTOBAS TIOBEPXHOCTb.
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