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EFFECTS OF DIFFERENT FERTILIZER RATES ON THE QUANTITY OF
PHOTOSYNTHETIC PIGMENTS AND STAY GREEN PHENOTYPE OF BREAD
WHEAT GENOTYPES

L.E.NOVRUZOV
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Wheat (Triticum aestivum L.) is one of the main cereal crops grown in Azerbaijan. Nitrogen fertilizer
is one of the most important factors affecting the acquired yield and its quality. We aimed to study the
influence of different norms of nitrogen fertilizer (NH;NOs) on the same physiological traits of bread wheat
genotypes "Gobustan", "Gizil bugda" and "Girmizi gul-1". This bread wheat varieties are widely grown by
farmers in regions of our republic. The field experiment was carried out in the Absheron Supporting
Experimental Base of the Research Institute of Crop Husbandry. The experiment was performed in five
variants (NO- control without nitrogen, Nog, N9, Niso, - 90 kg, 120 kg, 150 kg of active solid matter per
hectare, respectively), each plot with 50 m” area, had three replications. Sowing was carried out in the second
decade of October, in the recommended seed rate of 220 kg/ha. During sowing simple superphosphate and
potassium sulfate were used in the norms P¢Kgo. The fertilizer was applied in two forms: disposable and in
parts. In disposable form whole fertilizer rates were applied one time at the early tillering growth stage. In
parts form the rates of fertilizer was applied once at the time of early tillering and remaining rates of fertilizer
distributed according to developmental stages 45% at the tillering, 40 % at the booting, 15% at the heading.
The greenness of leaves measured by using SPAD 502 Plus chlorophyll meter. Our results showed that a
disposable application of fertilizer leads to a greater accumulation of photosynthetic pigments. The genotype
Girmizi gul-! was more sensitive to an increase in fertilizer rate.

Agar sozlar: giibra normalar, yumsaq bugda, genotip, xlorofil, karotinoid, yasilqalma fenotipi
Keywords: fertilizer norms, bread wheat, genotype, chlorophyll, caretonoid, stay-green phenotype

Kniouesvie cnosa: nopmei yoobpenus, msazkas nuenuya, 2eHomun, X10poguni, xkapomunoud, genomun
3eneHocmu

Girig. Bugda qida tohliikssizliyi baximindan béyiik rola malik kand tasarriifat: bitkilarindan
biridir vo diinyada genis areallarda becarilir. Siiratls artan shalinin srzaq tohliikasizliyi hal-hazirda
qarsida duran global masalolalordon biridir [1]. Tesadiifi deyildir ki, son illarda bugdanin

mohsuldarligmin yiiksaldilmesi istigamstinds dovlet saviyyasinde miihiim qorarlar verilmis va
tadbirlor sistemi hoyata kegirilmisdir.
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Giibralar okin davamlilgimin va tarla mohsuldarliginin tamin olunmasinda ¢ox 6namlidir [6].
Bazi hesablamalara gora Yer kiirasi ohalisinin 30%-don goxu mineral giibralor hesabina arzagla
tamin olunur [1].

Forgli giibro normalarinin totbigi yumsaq bugda genotiplarinin mohsuldarliq vo moahsul
komponentlarinds ciddi farqlarin yaranmasina sabab olur ki, bu da giibra normalarinin bitkilsrin
fizioloji xiisusiyyatlarina tasir etmasinin mantiqi naticasi kimi 6ziinii biruzs verir.

Bitki organizminds fotosintezedici aparat giinag siialarim qabul edarsk maddslorin sintezinda
¢ox miihiim fizioloji funksiylari yerina yetirir.

Yasil pigmentlar olan xlorofillar bitkilorin yarpaglarinda olan mezofil hiiceyralarinds an ¢ox
rast galinir ki, buna goéra ds bu proses an ¢ox yarpaqlarda yerins yetirlir [6].

Bugda bitkisindo fotosintetik pigmentlorin miqdar1 sortun bioloji xiisusiyyati olub,
orqanizmin inkisaf fazalarindan asili olaraq dayiss bilar [2].

Bundan slavo makroelementlorin (NPK) forqli normlari tesiredici maddslorin migdar
baximindan xlorofil sintezinin intesnsivliyina va yasilqalma fenotipins bu va ya diger sokilds tasir
eds bilar.

Material vo metodlar. Todqgiqatlar Okingilik Elmi-Tadqiqat Instutunun Abseron yarimada-
sinda yerloson Yardime¢: Tacriiba Tasorriifatinda tarla soraitinde aparilmigdir. Todgiqat 3 yumsaq
bugda (Triticum aestivum L.) sortu va 4 faqli giibra normasi ilo aparilmigdir.

Bunun ii¢iin farqgli fizoloji slamatlors malik yumsaq bugda sortlar1 Qobustan, Qurmiz giil-1 va
Qizil bugda segilmisdir va eyni kalium, fosfor giibra normasi fonunda (KgoPeo) forqli azot giibra
normalart Ny Ngo, Ni20, Nyso totbiq edilmigidir. Azot giibrasi kollanma fazsinda qeyd olunan
normada tam olaraq va kollanma, boruya¢ixma, siinbiillonma fazalarinada uygun olaraq (45%, 40%
va 15% olmagla) hissalarls totbiq olunmugdur. Tacriibada har lakin sahasi 50,4 m? olmagla va her
variant 3 tokrarda 6yranilmigdir.

Fotosintezedici pigmentlorin miqdar1 modifikasiya olunmus Lichtenthaler metodu (1987) ils
toyin edilmigdir. Toxminan 0,1 q yasil yarpaq hovangdastads 5-6 ml 96%-li etil spirti ilo xlorofil va
karotinoidlarin ekstraksiyas ii¢iin azilmisdir. Eyni zamanda 0,1 q yarpaq quru kiitlonin toyini ii¢iin
ayrilmisdir. Ekstraktdaki xlorofil - Xla, X1b va karotionidlar — Car(x+c) spektrofotometrin 664, 648,
470 nm dalga uzunlugunda &lgiilmiigdiir. Yagilgalma fenotipi - SPAD-502 Plus vahidlari ilo 940 nm
(infra-qirmiz1) ve 650 nm (qirmiz1) dalga uzunluglarinda optiki udmanin nisbsti kimi tapilir,

Noaticalar va onlarin miizakirasi. Olgmalor gilibro normalarinin tam tatbigindan sonra, vege-
tativ inkisafin siinbtilloms morhslasinds aparilmig ve miixtalif giibro normalarinda faqrli naticalor
miisahida edilmisdir. Giibrs normalarinin birdafolik vo marhalali totbigi zamani Xla-nin miqdari
Qobustan sortunda artan tendesiya gostarmigdir. Bels ki, an asaf1 natico No-da (4,389), an yuxari
natica isa Niso-da (7,503) miisahids olunmugdur. Bu homginin xlorofil Xlb va karotinoidlora do
aiddir. Belo ki, No-da gostarici XIb (1,705), Njso-do (2,433), Car(x+c) No-da (1,530) Nis0-da
(2,375) olmusdur. Amma digor giibro normalarinda bazi artan tendensiyada konara ¢ixmalar
miisahido edilmisdir. Lakin Qizil bugda sortunun gostoricilari bir gadar forglidir. Bels ki, giibra
normast totbiq olunmus variantlarda Xla gostericisi an asagi No-da miigahids olunsa da bu forq

nozars garpacaq doracads boyiik olmayib, yiiksok gostaricilor Nizo (7,545) normasinda miisahido
edilmisdir. Qurmiz1 giil-1 bugda sortunda bir dafslik glibro normalarinda, hissalarls tatbigs nisbaton
daha yliksok natica miisahide olunmugdur. Xla-nin an kicik gostorici No-da 4,164, an yiiksok is3
Niso birdafalik giibra normasinda miigahida edilmigdir. Xlb va karotionidlarin gostaricilorinds do
uygun tendensiya cadval 1-da 6z oksini tapmugdir.
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Cadval 1
Miixtalif giibra normalarinda yumsaq bugda genotipinin yarpaqlarinda
fotosintezedici pigmentlarin migdan (mg/qr. quru ¢aki)
Giibra normalari, kq/ha tasiredici madda hesab1 ilo
Sortlar Pigmentlar No Noo | N | Nis Noo | N Niso
birdafalik tatbiq hissalarls tatbiq
Xla 4,389 5,991 6,276 6,881 5,153 5,787 7,403
Xlb 1,705 2,314 1,899 2,811 1,834 2,430 2,433
g Car(x+c) 1,530 1,905 2,081 2,013 1,737 1,581 2,375
S Xla+X1b 6,095 8,305 8,175 9,693 6,986 8,217 9,836
=4 Xla+XIb/Car(x+c) 3,983 4,360 3,928 4,870 4,021 3,197 4,167
Xla/X1b 2,574 2,590 3,306 2,444 2,810 2,381 3.039
Xla 6,290 6,366 7,545 6,395 5.991 6,396 6,339
3 Xib 1,932 4,425 2,467 2,269 2,314 2,128 2,431
£ Car(x+c) 2,231 1,280 2,356 2,091 1,905 2,167 | 2,086
EI Xla+X1b 8,222 10,791 10,012 8,664 8,305 8,524 8,769
- Xla+XIb/Car(x+c) 3,686 8,431 4,250 4,143 4,360 3,933 4,203
Xla/X1b 3,256 1,439 3,058 2,818 2,590 3,006 2,608
Xla 4,164 6,029 7,119 7,878 5,145 5,951 5,906
i X1b 1,623 2,142 2,406 2,940 2,032 2,060 2,283
£ Car(x+c) 1,652 | 1,864 2,224 2,335 1,729 1,890 1,766
E Xla+XIb 5,787 8,171 9,525 10,818 7,176 8,011 8,189
5 Xla+XIb/Car(x+c) 3,503 4,365 4,282 4,633 4,151 4,238 4,638
Xla/X1b 2,566 2,861 2,959 2,680 2,932 2,888 2,587

Ogor miiqayisoni todqiqat obyekti olan 3 yumsaq yumsaq bugda sortlari arasinda aparib
Xla+XIb-nin gostoricilorini miixtalif giibra normalarinda miigayiss etsok, Ny giibro normasinin
gostaricisi Qobustan, Qizil bugda, Qumuz1 giil-1 bugda sortlarinda 4,389, 8,222, 5,787 alinmugidr
ki, bu naticaler Qiz1l bugda sortunda daha yiiksok olmug, amma bu sortlarda verilmis gostoricini
Xla+XI1b —nin alinmig an yitksak noticaleri ilo miigayiss etsok Qobustan bugda sortunda N5, glibra
normasinin hissalorle totbiginds 9,836, Qizil bugda sortunun Ny, giibro normasinin hissslorla
totbiginds 10,791, Qurmuz1 giil-1 bugda sortunun Nso normastnin tam totbiginds 10,818 alindig:
aydin olar. Umumiyyatla, cadval 1-3 diqqoat yetirsok miixtalif giibro normalarinda Xla+Xib goste-
ricisi tizrs xlorofil pigmentlorinin migdarindaki artim Qobustan, Qizil bugda, Qirmiz1 giil-1 sortla-
rinda uygun olaraq, 41%, 31%, 87% olmugdur. Burada Qurmiz1 giil-1 bugda sortu giibre norma-
lannin artan miqdarina daha hossas reaksiya gostarmisdir. Bu iso Qirmiz1 giil-1 bugda sortunun
inkigafinda azot qida maddasina daha ¢ox talabatin olmasini gostarir.

Fotosintez prosesinde maorkazi rol xlorofil pigmentlorina maxsusdur va bu pigmentlor
yarpaglarin mezofil hiiceyralarinds an ¢ox rast galinir, buna gora da fotosintez an ¢ox yarpaqlarda
gedir [7]. '

Todgiqatlara gérs xlorofilin migdar1 yarpaq sahasindon do asilidir, Bela ki, yarpaq sahasi
bdyiik olan genotiplards xlorofilin daha gox toplanmasi askar olunmusdur [3].

Halo 50 il avval miisyyan olunmusdur ki, madeni bitkilarin mohsuldarligindaki farq
fotosintezin siiratinin deyil, davametms miiddatinin miixtolifliyinin noticesidir, ona gora do
yarpagin qocalmasinin longimasi (yasilqalma fenotipi) donli bitkilorin seleksiyasinda arzu olunan

olamat hesab olunur. Genotipin yiiksok osmotik tonzimloms imkanlari yarpagin uzun miiddast yasil
qalmasini, fotosintetik aktivliyini saxlamasini toamin edir [4]. |
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Bitkilarin inkisafinin miixtalif fazalarinda SPAD

ik gostaricilorinin artan dinamikasi vegetasiya
miiddatinin sonunda azalir.

Yarpagin qocalmasi zamani fotosintetik aparat dagilir vo gida maddalori digor cavan
toxumalara va ehtiyat orqanlara dagmr [4].

Lakin hissalorls giibro tatbigi zamam torpaqda kifayat gadsr gida maddosinin olmasi va

torpagin riitubatls tamin olunmasi fotosintetik aparatin 6mriini bir gadar uzadir. Masalan, har iig

bugda genotipinds ilkin moarhslalorde SPAD metr gostaricilari yiiksak olur va sonra ciddi sokilda
azalir.

Cadval 2
Miixtalif giibra normalarinin yumsaq bugda genotiplorinin yasilgalma fenotipina tasiri

Ol¢moaloarin aparilma tarixi
no?::,:::n G"bfrs:';' a;’tb'q 05.04.2019 16.04.2019 01.05.2019 01.06.2019
Qizil bugda

.. Birdafslik 49,76 51,70 53,47 28,63
Hissalarla 45,78 48,30 49,13 33,17

. Birdafalik 48,67 50,37 49,47 30,10
Hissalarlo 44,88 45,53 45,10 30,73

N Birdafalik 47,78 48,47 46,73 24,57
Hissalorlo 43,93 44,00 44,33 26,60

No 39,17 40,00 40,60 17,27

Qobustan

Birdafalik 45,00 44,53 45,97 39,43

i Hissolorla 39,98 41,30 43,57 41,40
. Birdofalik 43,99 43,87 42,67 40,40
Hissalarla 39,60 40,10 41,57 38,70

Birdofalik 41,55 40,93 42,77 36,77

e Hissalorla 38,10 39,47 40,27 34,10
No 30,94 33,57 36,10 19,13

Qirmiz: giil-1

Birdafalik 50,47 52,93 51,50 26,20

. Hissalarls 44,57 48,50 48,73 28,30
Birdofalik 47,73 51,30 50,60 29,30

i Hissalarlo 43,47 46,17 47,40 29,60
Birdofalik 44,10 48,30 46,13 27,90

B Hissalarlo 42,60 46,00 44,43 29,20
No 38,30 40,03 40,27 25,70

Cadval 2-don goriindiiyii kimi, giibralorin birdofalik totbiqi zamam SPAD gostoricilori daha
yiiksokdir.

71



L.E.Novruzov

Notica. Umumilikda, gétiirdiikds boruyagixma fazasindan, siinbiilloma fazasina qadar aksor
genotiplorin yarpaqlarinda xlorofilin miqdar1 artmig va cicoklomo fazasindan sonra bu gostaricilorin
azalmas1 miisahids olunmusdur.

Miixtalif giibra normalarmin artan miqdari, fotosintezedici pigmentlorin migdarinin va yasil-
qalma fenotipi gostaricilarinin artmasina sabab olmusdur. Qurmiz1 giil-1 yumsaq bugda sortu artan
giibra normalarina daha hossas reaksiya vermisdir.
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L.T.NOVRUZOV
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Maqals azot giibrasinin miixtalif normalarmin yumsaq bugda genotiplarinin fotosintetik pigmentlarin
miqdarina, yasil galma fenotipina tesirinin yrsnilmasine hesr edilmigdir. Farqli giibro normalar: birdafalik
va hissalorlo olmaqgla iki formada totbiq edilmisdir. Miixtalif giibro normalarinin artan miqdarn,
fotosintezedici pigmentlarin migdarinin artmasina sebeb olmusdur. Qirmiz1 giil-1 yumsaq bugda sortu artan
giibrs normalarina daha hassas reaksiya gostormigdir.

BJIMSTHUE PA3JIMYHBIX HOPM YJIOBPEHUS HA COJAEP)KAHUE
®OTOCHHTE3HUPYIOIMX IUNTMEHTOB ¥ ®EHOTHUII 3EJIJEHOCTH TEHOTHIIOB
MSIT'KOM ITIIEHUILBI

JL.9.HOBPY30B
Hayuno-Hccreoosamenvckuii Hncmumym 3emneoenus, novruzov@live.co.uk

CraTbs NOCBSIIEHA UCCIICIOBAHMIO BIMAHHUSA PA3IMYHBIX HOPM a30THOTO yAO0OPEHUsS Ha CONEp)KaHUE
(OTOCHHTETHUECKMX MHMIMEHTOB, 3€JIEHOCTb JINCThEB PA3JIMYHBLIX T€HOTUIIOB MSATKOM MIIEHHIBI. Pa3Hble
HOPMBI yNOOpPEHHs TIPUMEHAIMCH B ABYX (POPMax: pas’oBO¢ W YacTHYHOE. Pa3oBoe NpPUMEHEHHE pa3HbIX
HOPM a30THOTO yA0OpEeHMs MPHUBEJIO K GOIBLIEMY HAKOIIEHUIO OTOCHHTE3UPYIOLIMX MUIMEHTOB. | €HOTHI

MAT'KOH INIICHHIIbI rblprBbl T10J1b- 1 NposBHJI CPaBHHUTEJILHO 60115[11)’!0 HYYBCTBHTCJIBHOCTH K YBCJIMYCHHUIO
HOPMbi a30THOI'O )"IIOGPGHI/[H.
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