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UOT 633.11: 631.575 

TETRAPLOĶD BUĴDALARIN N¥VLᴄRARASI HĶBRĶDLᴄRĶNĶN F2 DᴄNLᴄRĶNDᴄ 

QLĶADĶNKODLAķDIRAN LOKUSLARIN ĶDENTĶFĶKASĶYASI 
 
*
H.B.SADIQOV b.¿.f.d., dosent, ᴄ.Y.KᴄRĶMOV b.¿.f.d., dosent, S.B.SADIQOVA b.¿.f.d. 

 
AMEA Genetik Ehtiyatlar Ķnstitutu, Bakē, AZ1106, Azadlēq pr. 155 hamlet.sadiqov@yahoo.com 

Tetraploid buĵdalarēn nºvlᴅrarasē hibridlᴅĸmᴅsindᴅn alēnmēĸ (T.turanicum L. 451 x Langdon) F2 
dᴅnlᴅrindᴅ z¿lal genetik markerlᴅrin kºmᴅyi ilᴅ qliadin ehtiyat z¿lallarēnēn elektroforetik analizi 
poliakrilamid gelindᴅ vᴅ qlisin-asetat buferindᴅ (Ph 3.1) aparēlmēĸdēr. Genetik analiz ᴅsasēnda bu 
hibrid kombinasiyasēnda qliadinkodlaĸdēran lokuslarēn (Gld 1A, Gld 1B, Gld6A, Gld6Bvᴅ 2Gld 1B) 
allellᴅri identifikasiya edilmiĸdir. Bu hibrid kombinasiyasēnda 96 F2 dᴅnlᴅri ayrē-ayrēlēqda 
elektroforetik analiz edilmᴅklᴅ qliadin allel komponentlᴅr bloklarēnēn identifikasiyasē ɢ

2
 

hesablanma meyarē ᴅsasēnda aparēlmēĸdēr. Nᴅsildᴅn-nᴅsilᴅ iliĸikli blok ĸᴅklindᴅ 1:2:1 nisbᴅtindᴅ 
irsᴅn ke­ᴅn elektroforetik komponentlᴅrin F2 dᴅnlᴅrindᴅ irsike­mᴅsi x¿susiyyᴅtlᴅri tᴅdqiq 
edilmiĸdir. Elektroforetik analiz zamanē Langdon bᴅrk buĵda sortu bu hibrid kombinasiyasēnda 
qliadin allellᴅrinin identifikasiyasēnda sort-marker (Gld 1A3, Gld 1B8, Gld6A15, Gld 6B1vᴅ 2 Gld 
1B5) kimi gºt¿r¿lm¿ĸd¿r. Bu hibridlᴅĸmᴅdᴅn alēnmēĸ F2 hibrid dᴅnlᴅrinin elektroforeqramalarēna 
nᴅzᴅr saldēqda Gld 1A lokuslarēnēn allelᴅrinin bᴅzi elektroforetik komponentlᴅrinin homo- vᴅ 
heteroziqot vᴅziyyᴅtlᴅrdᴅ ¿st-¿stᴅ d¿ĸd¿y¿ndᴅn onlarēn F2 nᴅsil dᴅnlᴅrindᴅ qliadinkodlaĸdēran 
lokuslarēn allellᴅrin genotipdᴅ par­alanmasē 1:2:1 nisbᴅtindᴅ deyil fenotipdᴅ tᴅzah¿r edildiyi kimi 
3:1 nisbᴅtindᴅ olmuĸdur. Amma elektroforeqramada Gld 1B, Gld 6A, Gld 6B vᴅ 2Gld 1B 
lokuslarēnēn allellᴅrinin kodlaĸdērdēĵē EF komponentlᴅrinin homo- vᴅ heteroziqot vᴅziyyᴅtlᴅrinin 
tam aydēnlēqla m¿ĸahidᴅ edilmᴅsi yeni allel komponentlᴅr blokunu identifikasiya etmᴅyᴅ imkan 
verir. Bu hibridlᴅĸmᴅdᴅ ana forma kimi gºt¿r¿lm¿ĸ T.turanicum L. 451 n¿munᴅsinin dᴅnlᴅrindᴅ 
Gld 1B lokusu ilᴅ yanaĸē yerlᴅĸᴅn vᴅ hᴅmin lokusun sintez etdiyi qliadin komponentlᴅri ilᴅ eyni 
zonada yerlᴅĸᴅn 2Gld 1B qliadin elektroforetik spektrlᴅrinin F2 hibrid nᴅslindᴅ irsike­mᴅ 
x¿susiyyᴅtlᴅri ilk dᴅfᴅ tᴅdqiq edilmiĸdir. Nºvlᴅrarasē hibrid kombinasiyasēnēn F2 dᴅnlᴅrinin 
elektroforetik analiz nᴅticᴅsindᴅ qliadinkodlaĸdēran lokuslarēn yeni allel komponentlᴅr bloklarē 
(Gld 1A22, Gld 1B29, Gld 6A28, Gld 6B1vᴅ 2 Gld 1B6) identifikasiya edilmiĸdir. 

 

A­ar sºzlϸr: buĵda, endosperm, ehtiyat z¿lallarē, qliadin, lokus, allel, komponentlϸr bloku 

 
GĶRĶķ 

 

D¿nyada vᴅ o c¿mlᴅdᴅn, Azᴅrbaycanda bitki z¿lalaēna olan tᴅlᴅbatēnēn ᴅsasēnē dᴅnin 

endospermindᴅ olan ehtiyat z¿lallar tᴅĸkil edir. Buĵda dᴅninin endosperminin ᴅsasēnē tᴅĸkil edᴅn 

bu ehtiyat z¿lallarēna kleykovina (qluten) z¿lallarē da deyirlᴅr. Ehtiyat z¿lallarē qliadin vᴅ 

ql¿teninlᴅr buĵda dᴅninin endosperminin 80%-ᴅ qᴅdᴅrini tᴅĸkil edir. Y¿ksᴅk z¿lal  

molekullarēnēn m¿rᴅkkᴅb kompleksini tᴅĸkil edᴅn kleykovina (qluten) suda hᴅll olmayan elastik 

hᴅlmᴅĸik z¿lali maddᴅdir(ʂʨʝʪʦʚʠʯ, 1991; ʉʦʟʠʥʦʚ, 1985). 

Bitki genetik ehtiyatlarēnēn, seleksiya prosesinin, sort sēnaĵēnēn, toxum­uluĵun, toxuma 

nᴅzarᴅtin vᴅ hibrid kombinasiyalarēnēn populyasiyalarēnda kᴅmiyyᴅt vᴅ keyfiyyᴅt ᴅlamᴅtli yeni 

homoziqot formalarēn se­ilmᴅsi DNT vᴅ z¿lal markerlᴅrilᴅ tᴅdqiqinᴅ ᴅsaslanmasē g¿n¿n 

tᴅlᴅblᴅrindᴅdir. Tetraploid buĵda nºvlᴅrinin bioloji m¿xtᴅlifliyini m¿ᴅyyᴅn edᴅn z¿lal genetik 

markerlᴅrinin katoloqunun yaradēlmasē, bu sahᴅlᴅrdᴅ ­alēĸan tᴅdqiqat­ēlarēn qarĸēsēnda duran bir 

sēra elmi vᴅ tᴅtbiqi mᴅsᴅlᴅlᴅri daha tez vᴅ rahat hᴅll etmᴅyᴅ imkan yaradēr. Yeni mᴅhsuldar vᴅ 

keyfiyyᴅtli sortlarēn yaradēlmasē ¿­¿n cinslᴅrarasē egilops, ­ovdar, buĵda vᴅ yabanē, mᴅdᴅni 

buĵdalarēn nºvlᴅrarasē m¿xtᴅlif genotiplᴅrin hibridlᴅĸmᴅsinᴅ daha ­ox ¿st¿nl¿k verilmᴅmᴅsi 

daha mᴅqsᴅdᴅuyĵundur. Ferment, izoferment, dᴅndᴅ ehtiyat z¿lallarē qliadin, ql¿tenin vᴅ DNT 

markerlᴅrinin elktroforetik analizi, bu markerlᴅrᴅ gºrᴅ genetik m¿xtᴅlifliyin ºyrᴅnilmᴅsinᴅ vᴅ 

eimi-nᴅzᴅri vᴅ praktiki mᴅsᴅlᴅlᴅrin hᴅllinᴅ bºy¿k imkan yaratdē (ɸʭʤʝʜʦʚ, 1992; ʂʘʨʠʤʦʚ ʠ ʜ., 

mailto:hamlet.sadiqov@yahoo.com
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2012; ʂʦʥʘʨʝʚ, 2006; ʅʝʮʚʝʪʘʝʚ ʠ.ʜ., 2014, Feldman et al., 2012; Fu et al., 2009; Huang et al., 

2002; Nishio et al., 2007; ʉʘʜʳʛʦʚ, 2018). 

Genetika vᴅ seleksiyanēn aktual problemlᴅrindᴅn biri dᴅ qliadinin elektroforetik 

komponentlᴅrinin polimorfizminin xarakterini vᴅ buĵda dᴅnindᴅ bu z¿lalēnēn EF spektrlᴅrinin 

irsilik (irsᴅn ºt¿r¿lmᴅ) qanunauyĵunluqlarēnēn ºyrᴅnilmᴅsidir (ʉʦʟʠʥʦʚ, 1988). 

Sortlararasē ­arpazlaĸma nᴅticᴅsindᴅ alēnan nᴅslin hibridoloji analizi gºstᴅrir ki, bir 

xromosomda yerlᴅĸᴅn qliadinkodlaĸdēran genlᴅr (gen klasterlᴅri) bir qliadinkodlaĸdēran lokusda 

toplanmēĸdēr ki, burada ᴅn uzaq genlᴅr bir-birindᴅn rekombinasēyanēn 1%-ni tᴅĸkil edᴅn 

mᴅsafᴅdᴅ yerlᴅĸmiĸlᴅr (ʄʝʪʘʢʦʚʩʢʠʡ ʠ ʜ., 1986). Bu nᴅticᴅyᴅ valideyn formaya mᴅxsus qliadin 

elektroforetik komponentlᴅrinin irsi olaraq iliĸikli ºt¿r¿lmᴅsinᴅ ᴅsasᴅn gᴅlmᴅk olar. 

Qliadinin komponent tᴅrkibinᴅ gºrᴅ fᴅrqlᴅnᴅn iki m¿xtᴅlif sortun hibridlᴅĸdirilmᴅsi zamanē 

F1 hibrid toxumlarēnda hᴅr iki valideynin komponentlᴅri aĸkar olunur ki, bu da kodominant 

irsilikdᴅn xᴅbᴅr verir (ʄʝʪʘʢʦʚʩʢʠʡ ʠ ʜ., 1985). F1 hibrid toxumlarēnda genlᴅrin doza effekti 

m¿ĸahidᴅ olunur ki, bu da EF spektrindᴅ ana formaya mᴅxsus qliadin komponentlᴅrindᴅ intensiv 

tᴅzah¿r edir. Bu buĵda dᴅninin endosperminin triploid (3n) xarakteri ilᴅ izah olunur (ʉʦʟʠʥʦʚ ʠ 

ʜ., 1981). 

 

MATERĶAL Vᴄ METODLAR 

Tetraploid buĵdalarēn nºvlᴅrarasē hibridlᴅĸmᴅsindᴅ yerli T.turanicumJakubz. 451 vᴅ 

introduksiya olunmuĸ Langdon bᴅrk buĵda sortundan istifadᴅ edilmiĸdir. Bu hibrid 

kombinasiyasēndan alēnmēĸ F2 dᴅnlᴅrinin endospermindᴅ ehtiyat z¿lallarē qliadininelektrforetik 

analizi poliakrilamid gelindᴅ (A-PAGE) Poperelya vᴅ ᴅmᴅkdaĸlarēnēn metodikasē ᴅsasēnda 

aparēlmēĸdēr (ʇʦʧʝʨʝʣʷ, 1989). Hibridoloji analiz zamanē qliadinkodlaĸdēran lokuslarēn 

allellᴅrinin irsike­mᴅsi vᴅ identifikasiyasē ɢ
2
 hesablanma meyarē ᴅsasēnda aparēlmēĸdēr. 

NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 

Dᴅnin endosperminin ᴅsasēnē tᴅĸkil edᴅn ehtiyat z¿lallar qliadin vᴅ ql¿tenin sinez edᴅn 

genlᴅr (gen klasterlᴅri) 1A, 1B, 6A vᴅ 6B homeoloji xromosomlarēn uyĵun olaraq qēsa vᴅ uzun 

­iyinlᴅrindᴅ lokallaĸmēĸdēr. 

Tetraploid buĵda nºv¿ T.turanicum vᴅ bᴅrk buĵda sortu Langdonun arasēnda aparēlmēĸ 

hibridlᴅĸmᴅdᴅn alēnmēĸ F2 nᴅsil dᴅnlᴅrindᴅ qliadinkodlaĸdēran lokuslarēn allel komponentlᴅr 

blokunun identifikasiyasē EF analizin nᴅticᴅlᴅrinᴅ uyĵun aparēlmēĸdēr. Bu hibrid 

kombinasiyasēnda valideyn kimi gºt¿r¿lm¿ĸ T.turanicum 451 n¿munᴅsinin vᴅ Langdon bᴅrk 

buĵda sortunun qliadin elektroforeqramalarē verilmiĸdir (ķᴅkil 1). Langdon bᴅrk buĵda sortu bu 

hibridlᴅĸmᴅdᴅ sort-marker kimi gºt¿r¿lm¿ĸd¿r. Belᴅ ki, alēnmēĸ 96 F2 hibrid dᴅnlᴅrinin qliadin 

z¿lallarēnēn elektroforetik analizi edilmiĸdir (ķᴅkil 2, 7). Belᴅ ki, bu sort-markerin 

qliadinkodlaĸdēran lokuslarēnēn allel komponentlᴅr bloklarē mᴅlumdur (Gld 1A3, Gld 1B8, Gld 

6A15, Gld 6B1). Bu hibridlᴅĸmᴅdᴅn alēnmēĸ F2 hibrid dᴅnlᴅrinin elektroforeqramlarēna nᴅzᴅr 

saldēqda Gld 1A vᴅ Gld 1B lokuslarēnēn allelᴅrinin bᴅzi EF komponentlᴅrinin homo- vᴅ 

heteroziqot vᴅziyyᴅtlᴅrdᴅ ¿st-¿stᴅ d¿ĸd¿y¿ndᴅn onlarēn F2 nᴅsil dᴅnlᴅrindᴅ qliadinkodlaĸdēran 

lokuslarēn allellᴅrin genotipdᴅ par­alanmasē 1:2:1 nisbᴅtindᴅ deyil fenotipdᴅ tᴅzah¿r edilᴅn kimi 

3:1 nisbᴅtindᴅ olur. Amma elektroforeqramda Gld 1B, Gld 6A, Gld 6B vᴅ 2Gld 1B lokuslarēnēn 

allellᴅrinin kodlaĸdērdēĵē EF komponentlᴅrinin homo- vᴅ heteroziqot vᴅziyyᴅtlᴅrinin tam 

aydēnlēqla m¿ĸahidᴅ edilmᴅsi yeni allel komponentlᴅr blokunu identifikasiya etmᴅyᴅ imkan 

verimiĸdir. Bu hibridlᴅĸmᴅdᴅ ana forma kimi gºt¿r¿lm¿ĸ T.turanicum L. 451 n¿munᴅsinin 

dᴅnlᴅrindᴅ 2Gld 1B qliadin elektroforeqramēnda m¿ĸahidᴅ olunan 2 vᴅ 3-c¿ EF spektrlᴅrinin F2 

hibrid nᴅslindᴅ irsike­mᴅ x¿susiyyᴅtlᴅri tᴅdqiq edilmiĸdir. Hibrid kombinasiyasēnda Gld 1B 

lokusu ilᴅ yanaĸē yerlᴅĸmiĸ 2-ci lokusun 2 Gld 1B5 allel komponentlᴅr bloku sort marker olan 

Langdon bᴅrk buĵda sortunda identifikasiya edilmiĸdir. 
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ķᴅkil 1. Tetraploid buĵdan¿munᴅsi 1-T.turanicum L. 451 vᴅ 2-Langdon bᴅrk buĵda sortunun dᴅnlᴅrinin 

EF analizi. 

T.turanicum nºv¿nᴅ aidT.turanicum L. 451 n¿munᴅsi ilᴅ Langdon bᴅrk buĵda sortunun 

hibridlᴅĸmᴅsindᴅn alēnmēĸ F2 nᴅsil dᴅnlᴅrindᴅ qliadinkodlaĸdēran lokoslarēn 2 Gld 1B5 vᴅ 2 Gld 

1B6 allel komponentlᴅr bloklarēnēn qliadin elektroforeqramalarēnda rastgᴅlmᴅ tezliyi m¿xtᴅlifdir. 

Belᴅ ki, bu hibrid kombinasiyalarēnda 2 Gld 1B5 vᴅ 2 Gld 1B6 allelᴅrinin homo- vᴅ heteroziqot 

vᴅziyyᴅtlᴅrinᴅ nᴅzᴅr saldēqda gºr¿r¿k ki, 2 Gld 1B5  allel komponentlᴅr blokuna, 1, 2, 4, 5, 15, 

25, 29, 34, 35, 44, 45, 46, 49, 54, 55, 58, 59, 62, 66, 75, 78, 92, 95, 96 vᴅ 102, hᴅr iki  allel 

blokunun iĸtirak etdiyi heteroziqot (2 Gld 1B5 + 2 Gld 1B6) allelᴅrᴅ isᴅ 3, 9, 10, 11, 14, 17, 19, 

20, 21, 22, 27, 28, 30, 31, 33, 38, 42, 43, 47, 48, 52, 53, 56, 63, 64, 65, 67, 70, 71, 72, 76, 77, 79, 

81,  83,  87,  88,  89,  90,  97,  98,  101,  yᴅni  T.  turanicum  L.  451n¿munᴅsinᴅ  aid  olan hibrid 

dᴅnlᴅrindᴅ qliadinkodlaĸdēran lokusun  2 Gld 1B6 allel komponentlᴅrinᴅ 8, 12, 13, 16, 18, 26, 

32, 36, 37, 39, 50, 51, 57, 60, 61, 68, 69, 74, 80, 82, 85, 86, 91, 93, 94, 99 vᴅ 100 saylē qliadin 

elektroforeqramlarēnda rast gᴅlinir (ķᴅkil 2, 7). Bu qliadinkodlaĸdēran lokusun allellᴅrin 2Gld 

1B5 vᴅ 2Gld 1B6 rastgᴅlmᴅ tezliyinᴅ gºrᴅ hibridoloji analizin nᴅticᴅlᴅri aĸaĵēda verilmiĸdir 

(Cᴅdvᴅl 1). 

Cᴅdvᴅl 1.T.turanicum nºv¿nᴅ aid n¿munᴅ ilᴅ qliadin kodlaĸdēran lokuslara gºrᴅ marker sortu 96 F2 hibrid 

dᴅnlᴅrindᴅ 2Gld 1B5 vᴅ 2Gld 1B6 allellᴅrinin genetik analizi 

s/s 
Qliadin allel komponentlᴅr 

bloklarē 

Nᴅzᴅri gºzlᴅnilᴅn 

dᴅnlᴅrin sayē ᴅd. 

Faktiki gºzlᴅnilᴅn 

dᴅnlᴅrin sayē ᴅd 
ɢ2 P< 

1 2 Gld 1B5 24 26 0,16 

0.05 

2 2 Gld1B5+2 Gld1B6 48 43 0.52 

3 2Gld 1B6 24 27 0.37 

Cᴅmi 1.05 

Hibrid kombinasiyasēnda Langdon bᴅrk buĵda sortunda identifikasiya edilmiĸ 2 Gld 1B5 

allel komponentlᴅr blokunun rastgᴅlmᴅ tezliyi 29,17% heteroziqot tipli 2 Gld 1B5+2 Gld 1B6 

allel komponentlᴅr bloklarēnēn 43,75% vᴅ homoziqot tipli 2 Gld1B6 allel blokuna 27,08%, 

qliadin elektroforeqramalarēnda rast gᴅlinir (ķᴅkil 2, 7). Cᴅdvᴅldᴅn gºr¿nd¿y¿ kimi, bu 

kombinasiyada F2 dᴅnlᴅrindᴅ allel komponentlᴅr bloklarēnēn 2 Gld 1B5 vᴅ 2 Gld 1B6 
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par­alanmanēn faktiki alēnan nisbᴅti ilᴅ nᴅzᴅri gºzlᴅnilᴅn nisbᴅtin ehtibarlēlēĵē P<0,05 olmuĸdur. 

Buradan da T.turanicum 451 nºv¿nᴅ aid n¿munᴅ ilᴅ Lanqdon bᴅrk buĵda sortunun 

hibridlᴅĸmᴅsindᴅn alēnan F2 dᴅnlᴅrinin genetik analizi gºstᴅrdi ki, qliadin kodlaĸdēran lokusunun 

allel komponentlᴅr bloklarē mendel tipinᴅ uyĵun olaraq 1:2:1 nisbᴅtindᴅ par­alanma verᴅrᴅk, 

nᴅsildᴅn-nᴅsilᴅ sᴅrbᴅst ᴅlamᴅt kimi ke­diyi m¿yyᴅn edilmiĸdir. Bu da T.turanicum 451 nºv¿n¿n 

yeni identifikasiya olunmuĸ 2 Gld 1B6 allel komponentlᴅr blokudur. 

Ehtiyat z¿lallarēnē kodlaĸdēran Gld 6B lokusunun nᴅzarᴅt etdiyi genlᴅrin allel komponentlᴅr 

blokunun irsi ke­mᴅsi vᴅ identifikasiyasē ¿­¿n F2 hibridlᴅrinin 96 dᴅnlᴅrinin elektroforetik 

analizi edilmiĸdir. Bu kombinasiyada hibridlᴅĸmᴅ aparēlmasēnēn mᴅqsᴅdi, sort-marker kimi 

gºt¿r¿lm¿ĸ Langdon bᴅrk buĵda sortunun mᴅlum allel komponentlᴅr bloklarēna nᴅzᴅrᴅn 

T.turanicum Jakubz. 451 n¿munᴅsindᴅ allel komponentlᴅr bloklarēnēn identifikasiyasē 

olunmuĸdur. Mᴅlum sort-marker Langdon bᴅrk buĵda sortunun Gld 1A3, Gld 1B8, Gld 6A15, 

Gld 6B1 vᴅ 2 Gld 1B5 (Gli A1
d
c, Gli B1

d
a, Gli B2

d
a, Gli A2

d
a) z¿lal markerlᴅrinᴅ gºrᴅ allel 

komponentlᴅr bloklarēnēn identifikasiya olunmuĸ genetik formuludur. Allel genlᴅrin 

kodlaĸdērdēĵē qliadin elektroforetik komponentlᴅrin F2 hibrid nᴅsil dᴅnlᴅrinin 

elektroforeqramlarēnda homo- vᴅ heterogen vᴅziyyᴅtlᴅri bir-birilᴅrindᴅn fᴅrqlᴅnmᴅlidir ki, 

onlarēn nᴅsildᴅn-nᴅsilᴅ irsike­mᴅsi vᴅ identifikasiyasē m¿mk¿n olsun. Tetraploid buĵda nºv¿n¿n 

T.turanicum Jakubz. 451 n¿munᴅsinin 9, 10, 11, 12, 13, 15 mᴅlum sort-marker Langdon bᴅrk 

buĵda sortunun 11, 12, 13, 14, 17 vᴅ 18-ci qliadin elektroforetik spektrlᴅrinin F2 dᴅnlᴅrinin 

elektroforeqramlarēnda homo - vᴅ heteroziqotluĵuna gºrᴅ genetik analiz edilmiĸdir. 

Belᴅ ki, bu hibrid kombinasiyasēnda mᴅlum sort-marker Langdon bᴅrk buĵda sortunun Gld 

6B1 (EF komponentlᴅrin iliĸikli komponentlᴅri) allel komponentlᴅr bloku ilᴅ T.turanicum 

Jakubz. nºv¿n¿n 451 n¿munᴅsinin (EF komponentlᴅr 9, 10, 11, 12, 13 vᴅ 15) irsike­mᴅ 

x¿susiyyᴅtlᴅri alēnmēĸ qliadin elektroforeqramlarēna gºrᴅ hᴅmin EF komponentlᴅri kodlaĸdēran 

(allel) genlᴅrin homo- vᴅ heteroziqot vᴅziyyᴅtlᴅrinin genetik analizi aparēlmēĸdēr (ķᴅkil 2, 7 vᴅ 

Cᴅdvᴅl 2). 

 
Cᴅdvᴅl 2. T.turanicum Yakubz. nºv¿n¿n 451 n¿munᴅsilᴅ Langdon bᴅrk buĵda sortunun 

hibridlᴅĸmᴅsindᴅn alēnan F2 dᴅnlᴅrindᴅ qliadinkodlaĸdēran lokusun Gld 6B1 vᴅ Gld 6B 22 allellᴅrinin 

hibridoloji analizinin ɢ
2
 meyarēnēn hesablanmasē 

 

s/s Gld 6B lokusa gºrᴅ genotiplᴅr 
Nᴅzᴅri 

gºzlᴅnilᴅn (ᴅd.) 

Faktiki alēnan 

genotiplᴅr (ᴅd.) 
ɢ2 

 

P< 

1 Gld 6B1 24 26 0,166 

0,01 

2 Gld 6B22+ Gld 6B1 48 52 0,333 

3 Gld 6B22 24 22 0,166 

Cᴅmi 0,67 

 
T.turanicum Jakubz. nºv¿n¿n 451 n¿munᴅsi ilᴅ Langdon sort-marker ­arpazlaĸmasēndan 

alēnan 96 F2 hibrid nᴅsil dᴅnlᴅrinin gliadin elektroforeqramlarēnēn genetik analizinᴅ ᴅsasᴅn Gld 

6B22 allel komponentlᴅr bloku irsiyyᴅtin mendel tipinᴅ uyĵun 1:2:1 nisbᴅtindᴅ par­alanma 

vermiĸ vᴅ nᴅsilᴅ iliĸikli blok ĸᴅklindᴅ sᴅrbᴅst ᴅlamᴅt kimi ke­miĸdir. Bu da qliadinkodlaĸdēran 

Gld 6B lokusunun yeni Gld 6B22 allel komponentlᴅr blokudur. 
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ķᴅkil 2-3.T.turanicum v.turanoleucurum 451 nºv¿ ilᴅ bᴅrk buĵdanēn Langdon sortunun F2 hibrid nᴅsil 

dᴅnlᴅrinin qliadin elektroforeqramlarē. 

 
Tetraploid buĵda nºv¿n¿n T.turanicum Jakubz. 451 n¿munᴅsi ilᴅ bᴅrk buĵda sortu Langdon 

arasēnda aparēlmēĸ ­arpazlaĸmadan alēnan F2 dᴅnlᴅrindᴅ Gld 6B22 vᴅ Gld 6B1 allel 

komponentlᴅr bloklarēnēn qliadin elektroqramlarēnda homo- vᴅ heteroziqot vᴅziyyᴅtlᴅrinin 

rastgᴅlmᴅ tezliyinᴅ nᴅzᴅr saldēqda Langdon bᴅrk buĵda sortunun lokusunun Gld 6B1 allelᴅrinᴅ 

(7, 10, 14, 18, 21, 22, 25, 26, 27, 41, 43, 58, 59, 61, 62, 64, 75, 77, 80, 81, 90, 92, 93, 99, 101) 

qliadinin elektroforeqramlarēnda rast gᴅlinir. Hᴅr iki allellᴅrin genlᴅrin kodlaĸdērdēĵē allel 

komponentlᴅr bloklarēnēn heteroziqot vᴅziyyᴅtlᴅrinᴅ  qliadin elektroforeqramlarēnda (1, 2, 3, 4, 5, 

12, 13, 16, 17, 23, 24, 28, 29, 30, 31, 32, 35, 36, 37, 38, 42, 44, 45, 46, 48, 50, 54, 55, 56, 60, 65, 

67, 68, 69, 70, 71, 76, 78, 79, 82, 84, 85, 86,87, 88, 89, 94, 95, 96, 98, 100, 102) rast gᴅlmᴅsi 

m¿ĸahidᴅ edilir. T.turanicum 451 n¿munᴅsindᴅ yeni qliadin elektroforetik komponentlᴅrinᴅ - 6, 

8, 9, 22, 11, 15, 19, 20, 33, 34, 39, 40, 47, 49, 51, 52, 53, 57, 63, 72, 73, 74, 83, 91, 97 saylē 

elektroforeqramlarda rast gᴅlinir (ķᴅkil 4, 7). Hibridoloji analizin nᴅticᴅlᴅrinᴅ ᴅsasᴅn, mᴅlum 

sort-marker Langdon sortunun qliadinkodlaĸdēran lokusun Gld 6B1allel komponentlᴅr blokuna 

homoziqot vᴅziytᴅtinᴅ 26, allellᴅrin (Gld 6B1 + Gld 6B22) heteroziqot vᴅziyyᴅtlᴅrinᴅ isᴅ 52 vᴅ 

hᴅmin lokusun Gld 6B22 allelinin homoziqot vᴅziyyᴅtinᴅ 22 qliadin elektroforeqramlarēnda rast 

gᴅlinir (ķᴅkil 2, 3). Bu qliadin allel komponentlᴅr bloklarē F2 hibrid dᴅnlᴅrindᴅ 1:2:1 nisbᴅtindᴅ 

par­alanma vermiĸ vᴅ nᴅslᴅ iliĸikli blok ĸᴅklindᴅ ke­miĸdir. Bu hibrid kombinasiyasēnda 

qliadinkodlaĸdēran lokuslarēn allellᴅrinin rastgᴅlmᴅ tezliyinᴅ vᴅ ɢ
2
 hesablanma meyarēna gºrᴅ 

par­alanmanēn faktiki vᴅ nᴅzᴅri gºzlᴅnilᴅn nisbᴅtinin etibarlēlēĵē P<0,01 olduĵundan, bu hᴅr iki 

blok hᴅmin lokusun allellᴅridir. 

 
 

ķᴅkil 4-5.T.turanicum 451 x Langdon hibrid kombinasiyasēnēn F2 dᴅnlᴅrinin qliadin ehtiyat z¿lallarēnēn 

elektroforeqramlarē. 
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ķᴅkil 6-7.T.turanicum 451 x Langdon hibrid kombinasiyasēnēn F2 dᴅnlᴅrinin qliadin ehtiyat z¿lallarēnēn 

elektroforeqramlarē. 

 

T.turanicum 451 n¿munᴅsi ilᴅ Langdon bᴅrk buĵda sortunun hibrid kombinasiyasēndan 

alēnan F2 dᴅnlᴅrinin qliadin elektroforeqramlarēnēn polimorfizminᴅ ᴅsasᴅn Gld 6A lokusunun 

allellᴅrinin irsike­mᴅ x¿susiyyᴅtlᴅrinᴅ gºrᴅ identifikasiyasē edilmiĸdir. Belᴅ ki, 96 F2 hibrid 

dᴅnlᴅrinin qliadin EF komponentlᴅrinin elektroforetik analizi ilᴅ mᴅlum sort-marker Langdonun 

Gld 6A15 allel komponentlᴅr bloku ilᴅ T.turanicum 451 n¿munᴅsinin nᴅzᴅrdᴅ tutulan yeni allel 

genin (gen klasteri) allel blokunun homo -vᴅ heteroziqot vᴅziyyᴅtlᴅri araĸdērēlmēĸdēr. Bu 

­arpazlaĸmadan alēnmēĸ F2hibrid dᴅnlᴅrinin qliadin elektroforeqramlarēnda Langdon bᴅrk buĵda 

sortunun Gld 6A15 allellᴅrinᴅ (7, 8, 11, 13, 23, 24, 30, 39, 41, 44, 46, 49, 50, 52, 54, 58, 67, 68, 

75, 77, 78, 79, 83, 85, 87, 88, 92, 97, 99) rast gᴅlinir. Bu hibridlᴅrin qliadinkodlaĸdēran Gld 6A15 

vᴅ nᴅzᴅrdᴅ tutulan Gld 6A28 allel komponentlᴅr bloklarēnēn heteroziqot (Gld 6A15 + Gld 6A28) 

vᴅziyyᴅtlᴅrinin   qliadin elektroforeqramlarēnda (3, 5, 9, 10, 12, 14, 15, 19, 20, 21, 25, 26, 28, 29, 

30, 31, 32, 33, 36, 38, 42, 43, 45, 47, 55, 56, 59, 60, 61, 62, 63, 70, 71, 72, 76, 82, 84, 89, 90, 93, 

94, 96, 98, 100) rast gᴅlmᴅsi m¿ĸahidᴅ edilmiĸdir. T.turanicum 451 n¿munᴅsindᴅ rast gᴅlinᴅn 

allel komponentlᴅrin iliĸikli qrupu vᴅ nᴅzᴅrdᴅ tutulan Gld 6A28 allel komponentlᴅr blokuna 

qliadin elektroforeqramlarēnda (1, 2, 4,  6, 16, 17, 18, 22, 27, 28,  37, 40,  48, 51, 53, 57,  64,  65, 

66, 69, 73, 74, 80, 86, 91, 95, 101, 102) aĸkar edilmiĸdir (ķᴅkil 2, 7).Langdon bᴅrk buĵda 

sortunun qliadinkodlaĸdēran lokusunun Gld 6A15 allel komponentlᴅr blokunun 

elektroforeqramlarē rastgᴅlmᴅ tezliyi qliadin 26,04%, Gld 6A15 vᴅ nᴅzᴅrᴅ alēnan Gld 6A28 allel 

komponentlᴅrinin heteroziqot vᴅziyyᴅtlᴅrinᴅ (tipinᴅ Gld 6A15+Gld 6A28) 45,83% vᴅ 

T.turanicum451 n¿munᴅsinin Gld 6A28 allel komponentlᴅr bloku 28,12% olmuĸdur (Cᴅdvᴅl 3). 

 
Cᴅdvᴅl 3.T.turanicumnºv¿n¿n 451 n¿munᴅsi ilᴅ Langdon bᴅrk buĵda sortunun hibridlᴅĸmᴅsindᴅn alēnan 

F2 dᴅnlᴅrindᴅ Gld 6A lokusunun allellᴅrinin ɢ
2
 meyarēnēn hesablanmasē 

 

s/s 

Gld 6A 

lokusunun 

genotiplᴅri 

Nᴅzᴅri gºzlᴅnilᴅn 

par­alanma (ᴅd). 

Faktiki gºzlᴅnilᴅn 

par­alanma (ᴅd). ɢ2 

 

P< 

1 Gld15 24 25 0,041 

0,01 
2 Gld15+Gld28 48 44 0,333 

3 Gld28 24 27 0,375 

4 Cᴅmi 0,75 
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Cᴅdvᴅldᴅn gºr¿nd¿y¿ kimi, bu hibrid kombinasiyasēnda F2hibrid dᴅnlᴅrinin 

qliadinkodlaĸdēran lokuslarēn Gld 6A15 vᴅ Gld 6A28 allel komponentlᴅr bloklarēnēn 

par­alanmanēn hesablanma meyarē (ɢ
2
=0,75) olduĵundan faktiki alēnan vᴅ nᴅzᴅri gºzlᴅnilᴅn 

nisbᴅtᴅn ehtimallēĵē P<0,01 olmaqla 1:2:1 nisbᴅtindᴅ mendel tipinᴅ uyĵun monofaktorial 

par­alanma vermiĸdir. Ona gºrᴅ dᴅ ehtimal olunan Gld 6A28 allel komponentlᴅr bloku mᴅlum 

Gld 6A15 bloklu Gld 6A lokusunun allellᴅridir. Demᴅli, T.turanicum Jakubz. nºv¿n¿n 451 

n¿munᴅsinin yeni identifikasiya olunmuĸ allel komponentlᴅr bloku Gld 6A28-dir. 
 

ķᴅkil 8. Tetraploid buĵdalarēn nºvlᴅrarasē (T.turanicum L. 451 x Langdon) F2 nᴅsil hibridlᴅrindᴅqliadin 

ehtiyat z¿lallarēnēn identifikasiya edilmiĸ allel komponentlᴅr bloklarē. 

 

Bu hibrid kombinasiyasēnda ana formaya mᴅxsus T.turanicumJakubz. 451 n¿munᴅsindᴅ 

ehtiyat z¿lallarē qliadin elektroforetik komponentlᴅrinin sintezinᴅ nᴅzarᴅt edᴅn allellᴅrin Gld 

1A22, Gld 1B29, Gld 6B22, Gld 6A28 vᴅ 2Gld 1B6 identifikasiya vᴅ ata formaya mᴅxsus 

Langdon bᴅrk buĵda sortunda Gld 1A3, Gld 1B8, Gld 6B1, Gld 6A15 vᴅ 2Gld 1B5 

komponentlᴅr bloklarē tᴅsbit edilmiĸdir (ķᴅkil 8). 
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ʀɼɽʅʊʀʌʀʂɸʎʀʗ ɻʃʀɸɼʀʅʂʆɼʀʈʋʖʑʀʍ ʃʆʂʋʉʆɺ ɺ ɿɪʈʅɸʍ F2 

ʄɽɾɺʀɼʆɺʓʍ ɻʀɹʈʀɼʆɺ ʊɽʊʈɸʇʃʆʀɼʅʆʁ ʇʐɽʅʀʎʓ 

*ɻ.ɹ.ʉʘʜʳʛʦʚ, ɸ.ʗ.ʂʘʨʠʤʦʚ, ʉ.ɹ.ʉʘʜʳʛʦʚʘ 

ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ 

ʇʨʠ ʧʦʤʦʱʠ ʙʝʣʢʦʚʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʥʘ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ ʠ ʛʣʠʮʠʥ-ʘʮʝʪʘʪʥʦʤ 

ʙʫʬʝʨʝ (Ph 3.1),ʙʳʣ ʧʨʦʚʝʜʸʥ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʘʧʘʩʥʳʭ ʙʝʣʢʦʚ ʛʣʠʘʜʠʥʘʟʸʨʝʥF2, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʧʰʝʥʠʮ (T.turanicumJakubz. 

451 x Langdon). ʅʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʵʪʦʡ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʘʣʣʝʣʠ ʛʣʠʘʜʠʥʢʦʜʠʬʠʮʠʨʫʶʱʠʭ ʣʦʢʫʩʦʚ (Gld 1A, Gld 1B, Gld6A, Gld6B ʠ 

2Gld 1B). ɺ ʵʪʦʡ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʙʣʦʢʦʚ ʘʣʣʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ  

ʛʣʠʘʜʠʥʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 96 ʟʸʨʝʥ F2 ʥʘ 

ʦʩʥʦʚʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ɢ
2
. ʀʩʩʣʝʜʦʚʘʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʟʝʨʥʘʭ F2, ʥʘʩʣʝʜʫʝʤʳʭ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʚ ʚʠʜʝ 

ʩʮʝʧʣʝʥʥʳʭ ʙʣʦʢʦʚ (1:2:1). ɺ ʭʦʜʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʪʦʚʦʛʦ ʤʘʨʢʝʨʘ 

ʙʳʣ ʚʟʷʪ ʩʦʨʪ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ Langdon (Gld 1A3, Gld 1B8, Gld6A15, Gld 6B1 ʠ 2 Gld 1B5). ɽʩʣʠ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʳ ʛʠʙʨʠʜʥʳʭ ʟʝʨʝʥ F2,ʠʟ-ʟʘ ʩʦʚʧʘʜʝʥʠʷ ʚ ʛʦʤʦ- ʠ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʷʭ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʣʣʝʣʝʡ ʣʦʢʫʩʦʚ Gld 

1A ʚ ʠʭ ʛʠʙʨʠʜʥʦʤ F2 ʧʦʪʦʤʩʪʚʝ ʨʘʩʱʝʧʣʝʥʠʝ ʘʣʣʝʣʝʡ ʛʣʠʘʜʠʥʢʦʜʠʨʫʶʱʠʭ ʣʦʢʫʩʦʚ ʚ ʛʝʥʦʪʠʧʝ 

ʙʳʣʦ ʥʝ ʚ ʧʨʦʧʦʨʮʠʠ (1:2:1), ʘ ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʬʝʥʦʪʠʧʝ (3:1).ʆʜʥʘʢʦ ʯʸʪʢʦʝ ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʛʦʤʦ- 

ʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʩʦʩʪʦʷʥʠʡ EF ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʘʣʣʝʣʠ ʣʦʢʫʩʦʚ GL1B, Gld 6A, Gld 6B 

ʠ 2Gld 1B ʥʘ ʵʣʝʢʪʨʦʬʦʨʦʛʨʘʤʤʝ, ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʦʚʳʡ ʘʣʣʝʣʴʥʳʡ ʙʣʦʢ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʛʠʙʨʠʜʥʦʤ F2 ʧʦʪʦʤʩʪʚʝ ʙʳʣʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʥʘʩʣʝʜʫʝʤʳʝ ʧʨʠʟʥʘʢʠ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʛʣʠʘʜʠʥʘ2 Gld 1B, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʸʨʥʘʭ ʦʙʨʘʟʮʘ T.turanicum 

Jakubz. 451(ʚʟʷʪʦʛʦ ʧʨʠ  ʛʠʙʨʠʜʠʟʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ  ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ), ʨʷʜʦʤ ʩ ʣʦʢʫʩʦʤ  Gld 1B 

ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʦʡ ʟʦʥʝ ʩ ʩʠʥʪʝʟʠʨʫʝʤʳʤʠʵʪʠʤ ʣʦʢʫʩʦʤ ʛʣʠʘʜʠʥ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʟʝʨʥʘʭ F2ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʦʚʳʝ ʘʣʣʝʣʴʥʳʝ ʙʣʦʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʛʣʠʘʜʠʥʢʦʜʠʨʫʶʱʠʭ ʣʦʢʫʩʦʚ (Gld 1A22, 

Gld 1B29, Gld 6A28, Gld 6B1 ʠ 2 Gld 1B6). 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʧʰʝʥʠʮʘ, ʵʥʜʦʩʧʝʨʤ, ʟʘʧʘʩʥʳʝ ʙʝʣʢʠ, ʛʣʠʘʜʠʥ, ʣʦʢʫʩ, ʘʣʣʝʣʴ, ʢʦʤʧʦʥʝʥʪʥʳʡ 

ʙʣʦʢ 
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IDENTIFICATION OF GLIADIN CODING LOCUSES IN F 2 GRAINS OF INTER - 

SPECIFIC TETRAPLOID WHEAT HYBRIDS  

 

H.B.Sadigov, A.Y.Karimov, S.B.Sadigova 

 

Genetic Resources Institute of ANAS 

 

Using protein genetic markers, on a polyacrylamide gel and glycine acetate buffer (Ph 3.1), 

the electrophoretic analysis of the gliadin storage proteins was carried out in the F2 grains 

obtained as a result of inter-specific hybridization of tetraploid wheats (T.turanicum Jakubz. 451 

Ĭ Langdon). Based on genetic analysis, alleles of gliadincoding locuses (Gld 1A, Gld 1B, 

Gld6A, Gld6B and 2Gld 1B) were identified in this hybrid combination. In this hybrid 

combination, the identification of the allelic blocks of gliadin components was carried out using 

a separate electrophoretic analysis of the 96 F2 grains based on the chi-square (ɢ
2
) test statistic. 

The inheritance features of electrophoretic components in F2 grains, transmitted through 

generations in the form of linked blocks 1:2:1, are investigated. During electrophoretic analysis, 

a variety of durum wheat Langdon (Gld 1A3, Gld 1B8, Gld6A15, Gld 6B1 and 2 Gld 1B5) was 

taken as a marker variety. Based on the electrophoregram results of hybrid F2 grains, it was 

revealed the coincidence in some homo- and heterozygous states of some electrophoretic 

component alleles of Gld 1A loci in their hybrid F2 offspring, which cleavage of alleles of 

gliadin coding loci in the genotype was not in proportion 1: 2: 1, but as shown in the phenotype 

3:1. However, a clear tracking of the homo- and heterozygous states of the EF components 

encoding the alleles of the Gld 1B, Gld 6A, Gld 6B, and 2Gld 1B loci in the electrophoregram 

allows us to identify the new allelic blocks of the components. In hybrid F2 offspring, the 

inherited traits of the electrophoretic spectra of gliadin 2 Gld 1B located next to Gld 1B locus 

and having the same zone with the its gliadin components synthesized by this locus in grains of 

the accession T turanicum Jakubz. 451 (taken during hybridization as the mother form) were 

studied for the first time. As a result of electrophoretic analysis in F2 grains of interspecific 

hybrid combination, new allelic component blocks of gliadinkoding locuses (Gld 1A22, Gld 

1B29, Gld 6A28, Gld 6B1 and 2 Gld 1B6) were identified. 

 

Keywords: wheat, endosperm, storage proteins, gliadin, locus, allel, component block 
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UOT 633.11:631.527 

NAX¢IVAN MR ᴄRAZĶSĶNDᴄN TOPLANMIķ GᴄVᴄN (Astragalus L.) N¥VLᴄRĶNĶN 

SĶTOGENETĶK TᴄDQĶQĶ 

*A.C.ᴄLĶYEVA, b.e.d., O.L.ᴄSGᴄRBᴄYLĶ, b.¿.f.d., L.H.NAMAZOVA 

AMEA Genetik Ehtiyatlar Ķnstitutu, Bakē, AZ 1106, Azadlēq pr., 155 arzu2007@mail.ru; 

leman.namazova.92@mail.ru 

 

Gᴅvᴅn (Astragalus L.) d¿nyanēn ᴅn bºy¿k ­i­ᴅkli bitki cinsi hesab olunur. Bu cinsin 

n¿mayᴅndᴅlᴅrinᴅ planetimizin, demᴅk olar ki, hᴅr yerindᴅ rast gᴅlmᴅk m¿mk¿nd¿r. Bunlar ᴅtraf 

m¿hit ĸᴅraitinᴅ qeyri-tᴅlᴅbkar birillik vᴅ ­oxillik ot vᴅ yarēmkol bitkilᴅr olub, daĵlarēn quru vᴅ 

daĸlē-qayalē yerlᴅrindᴅ bitirlᴅr. Qᴅdim vᴅ hᴅddindᴅn artēq polimorf olan Astragalus L. cinsi 

Azᴅrbaycanda, x¿susilᴅ, Nax­ēvan Muxtar Respublikasē ᴅrazisindᴅ dᴅ geniĸ yayēlmēĸdēr. Gᴅvᴅn 

cinsinin bu qᴅdᴅr geniĸ yayēlmasēna baxmayaraq, onun ᴅksᴅr nºvlᴅri sitogenetik cᴅhᴅtdᴅn az 

ºyrᴅnilmiĸ, bᴅzilᴅrinin isᴅ, hᴅtta, xromosom dᴅsti belᴅ, m¿ᴅyyᴅn edilmᴅmiĸdir. Bu cinsin 

n¿mayᴅndᴅlᴅri sitogenetik cᴅhᴅtdᴅn yetᴅrincᴅ ºyrᴅnilmᴅdiyindᴅn, onlarēn xromosomlarēnēn 

molekulyar, genetik vᴅ sitoloji tᴅsnifatlarēnēn ᴅlaqᴅlᴅndirilmᴅsi mᴅsᴅlᴅsi hᴅlᴅ dᴅ ºz hᴅllini 

tapmamēĸdēr. Odur ki, bu cinsᴅ daxil olan b¿t¿n nºvlᴅr kompleksinin kariotiplᴅrinin sitogenetik 

metodlarēn kºmᴅyilᴅ sistematik tᴅdqiqi, hazērda mºvcud olan taksonlarēn filogenetik ᴅlaqᴅlᴅrinin 

dᴅqiqlᴅĸdirilmᴅsi nºqteyi-nᴅzᴅrindᴅn, ­ox aktualdēr. Mᴅhz bu sᴅbᴅbdᴅn hazērkē iĸin mᴅqsᴅdi 

Nax­ēvan MR ᴅrazisindᴅn toplanmēĸ 24 gᴅvᴅn nºv¿n¿n sitogenetik tᴅdqiqatlara cᴅlb edilmᴅsi vᴅ 

xromosom dᴅstlᴅrinin tᴅyini olmuĸdur. Sitogenetik tᴅdqiqatlar nᴅticᴅsindᴅ A. falcatus Lam., A. 

kochianus Sosn., A. glycyphyllos L., A. cornutus Pall., A. oroboides Hornem., A. mesites Boiss. & 

Buhse, A. regelii Trautv., A. karjaginii (Boiss.) Podlech., A. glopulloides, A. compoximos, A. 

tribuloides Delile vᴅ A. decandol nºvlᴅrinin diploid (2n = 2x= 16), A. flavirubens (Al. Theod., Fed. & 

Rzazade) Podlech, A. condolleanus Boiss. vᴅ A. lagurus Willd. nºvlᴅrinin tetraploid (2n = 4x = 32), 

A. prilipkoanus Grossh. nºv¿n¿n heptaploid (2n = 7x = 56), A. cicer L. nºv¿n¿n isᴅ oktoploid (2n = 

8x = 64) olduĵu aĸkar edilmiĸdir. Lakin bᴅzi sᴅbᴅblᴅrdᴅn ï toxumun azlēĵē, ­¿­ᴅrmᴅ qabiliyyᴅtinin 

aĸaĵē olmasē, bºl¿nmᴅlᴅrin azlēĵē vᴅ s. ¿z¿ndᴅn qalan 7 gᴅvᴅn nºv¿nun xromosom dᴅstini tᴅyin 

etmᴅk m¿mk¿n olmamēĸdēr. 

A­ar sºzlᴅr: Astragalus L., mitoz, xromosom dᴅsti, metafaza, kariotip, populyasiya 

GĶRĶķ 

Astragalus L. (Fabaceae) d¿nyanēn ᴅn bºy¿k borucuqlu bitkilᴅr cinsi olub, 150 seksiyada 

qruplaĸan 3000-ᴅ yaxēn nºvdᴅn ibarᴅtdir (Podlech, 1986; Scherson et al., 2008). Bu cinsin 

ºzᴅlliyi ondadēr ki, nºvlᴅrinin sayēnēn ­ox olmasēna rᴅĵmᴅn, ixtisaslaĸma istiqamᴅtlᴅri ­ox 

mᴅhduddur, yᴅni gᴅvᴅnlᴅr arasēnda nᴅ su bitkilᴅri, nᴅ aĵaclar, nᴅ dᴅ lianlar yoxdur. Tᴅkcᴅ birillik 

gᴅvᴅnlᴅr 86 nºvdᴅn ibarᴅt ki­ik bir qrup ᴅmᴅlᴅ gᴅtirir ki, bu da ¿mumilikdᴅ 2398 nºvdᴅn ibarᴅt 

(Podlech et al., 2013) Astragalus L. kimi bºy¿k bir cinsin cᴅmisi 3,6 %-ini tᴅĸkil edir (ʉʳʪʠʥ ʠ 

ʜʨ., 2015). 

Gᴅvᴅn (Astragalus L.) cinsinin nºvlᴅrinᴅ, demᴅk olar ki, b¿t¿n iqlim qurĸaqlarēnda rast 

gᴅlmᴅk m¿mk¿nd¿r. Bunlar ᴅtraf m¿hit ĸᴅraitinᴅ qeyri-tᴅlᴅbkar birillik vᴅ ­oxillik ot vᴅ  

yarēmkol bitkilᴅr olub, daĵlarēn quru vᴅ daĸlē-qayalē yerlᴅrindᴅ bitirlᴅr. MDB ºlkᴅlᴅrindᴅ 1000-ᴅ 

yaxēn gᴅvᴅn nºv¿ qeydᴅ alēnmēĸdēr. Bu polimorf cinsin ᴅsas taksonomik m¿xtᴅliflik vᴅ 

formalaĸma mᴅnbᴅyi Mᴅrkᴅzi Asiyadēr. Orada mᴅskunlaĸmēĸ 600 gᴅvᴅn nºv¿ndᴅn 350-si 

endemiklᴅrdir. Hᴅddindᴅn artēq polimorf olmasēna rᴅĵmᴅn, molekulyar sistematika Astragalus 

cinsinin monofiletik mᴅnĸᴅyᴅ sahib olduĵunu tᴅsdiq etmiĸdir (ʉʳʪʠʥ, 2009). 

Mᴅlumdur ki, gᴅvᴅnin bir ­ox nºvlᴅri y¿ksᴅk qidalēlēq x¿susiyyᴅtinᴅ malik olduqlarē ¿­¿n 

ᴅla yem bitkilᴅri hesab olunur vᴅ onlardan bᴅzilᴅri, hᴅtta, mᴅdᴅnilᴅĸdirilmiĸdir. Onlar bi­ilmᴅyᴅ 

mailto:leman.namazova.92@mail.ru
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vᴅ silos hazērlanmasēnda istifadᴅyᴅ tam yararlēdēr. Gᴅvᴅnin bᴅzi nºvlᴅri t¿kl¿, tikanlē vᴅ acē dada 

malik olduqlarēndan, heyvanlar tᴅrᴅfindᴅn az yeyilir vᴅ ya he­ yeyilmirlᴅr. Gᴅvᴅn bitkisi yem 

keyfiyyᴅtlᴅrinᴅ gºrᴅ xaĸadan ¿st¿n vᴅ triqonellaya tᴅn olsa da, yonca, qarayonca, lᴅrgᴅ vᴅ 

­ºlnoxudu bitkilᴅrindᴅn geri qalēr (ʃʘʨʠʥ ʠ ʜʨ., 1950). Lakin zᴅhᴅrli vᴅ yeyilmᴅyᴅn gᴅvᴅn 

nºvlᴅri ilᴅ yanaĸē, yem­ilik baxēmēndan perspektivli olanlarē da az deyildir. Onlar m¿xtᴅlif iqlim 

qurĸaqlarēnda bitir vᴅ xeyli miqdarda yer¿st¿ k¿tlᴅyᴅ malik olurlar. Onlarēn tᴅrkibindᴅ ­oxlu 

miqdarda qidalē, x¿susilᴅ, azotlu maddᴅlᴅr vardēr ki, bu da onlarē yaxĸē keyfiyyᴅtli yem 

bitkilᴅrinᴅ aid etmᴅyᴅ imkan verir (ʈʘʩʫʣʦʚʘ ʠ ʜʨ., 1980). 

Yun­i­ᴅkli gᴅvᴅnin cºvhᴅrindᴅn tibbdᴅ ¿rᴅk-damar xᴅstᴅliklᴅrinin vᴅ nefritin m¿alicᴅsindᴅ 

istifadᴅ edirlᴅr. Otun kimyᴅvi tᴅrkibi kifayᴅt qᴅdᴅr ºyrᴅnilmᴅmiĸdir. Onun tᴅrkibindᴅ 

flavonoidlᴅr vᴅ qlisirrizin vardēr. Onun dᴅmlᴅmᴅsindᴅn stenokardiya ᴅlamᴅtlᴅri ilᴅ m¿ĸayiᴅt 

olunan hipertoniya xᴅstᴅliyindᴅ, habelᴅ kᴅskin vᴅ xroniki nefritlᴅrdᴅ istifadᴅ olunur (ʂʫʪʠʢʦʚ, 

1974; ʂʦʟʘʢ, ʉʢʚʦʨʮʦʚʘ, 2012; ʉʝʨʛʘʣʠʝʚʘ ʠ ʜʨ., 2015). 

Qᴅdim vᴅ heterogen cins olan Astragalus L. Azᴅrbaycan florasēnda da m¿h¿m yer tutmaqla 

yanaĸē, morfoloji vᴅ ekoloji cᴅhᴅtdᴅn dᴅ ­ox m¿xtᴅlifdir. Onun Azᴅrbaycanda 9 yarēmcins vᴅ 38 

seksiyaya aid 144 nºv¿ mᴅlumdur (ɼʘʤʠʨʦʚ ʠ ʜʨ., 1982; ɸʩʢʝʨʦʚ, 1991). 

Qeyd edᴅk ki, ᴅksᴅr xērdaxromosomlu bitkilᴅrin, o c¿mlᴅdᴅn Astragalus L. cinsi 

n¿mayᴅndᴅlᴅrinin xromosomlarēnēn molekulyar, genetik vᴅ sitoloji tᴅsnifatlarēnēn 

ᴅlaqᴅlᴅndirilmᴅsi vacib mᴅsᴅlᴅ olaraq qalmaqdadēr. Gᴅvᴅnlᴅrin kariotipinin ºyrᴅnilmᴅsi onlarēn 

genetik meyarlarēnēn tᴅyini baxēmēndan getdikcᴅ daha bºy¿k ᴅhᴅmiyyᴅt kᴅsb edir. Onu da qeyd 

etmᴅk lazēmdēr ki, gᴅvᴅn cinsinin bu qᴅdᴅr geniĸ yayēlmasēna baxmayaraq, onun ᴅksᴅr nºvlᴅri 

sitogenetik cᴅhᴅtdᴅn az ºyrᴅnilmiĸ, bᴅzilᴅrinin isᴅ, hᴅtta, xromosom dᴅsti belᴅ, m¿ᴅyyᴅn 

edilmᴅmiĸdir. Mᴅhz buna gºrᴅ dᴅ bu cinsᴅ daxil olan b¿t¿n nºvlᴅr kompleksinin kariotiplᴅrinin 

sitogenetik metodlarēn kºmᴅyilᴅ sistematik surᴅtdᴅ tᴅdqiqi, hazērda mºvcud olan taksonlarēn 

filogenetik ᴅlaqᴅlᴅrinin dᴅqiqlᴅĸdirilmᴅsi nºqteyi-nᴅzᴅrindᴅn, ­ox aktualdēr. Odur ki, hazērkē 

tᴅdqiqiat iĸimizin mᴅqsᴅdi Nax­ēvan Muxtar Respublikasē ᴅrazisindᴅn toplanmēĸ 24 gᴅvᴅn 

nºv¿n¿n sitogenetik tᴅdqiqindᴅn ibarᴅt olmuĸdur. 

MATERĶAL Vᴄ METODLAR 

Sitoloji tᴅdqiqatlar zamanē tᴅdqiqat obyekti kimi gᴅvᴅnin Nax­ēvan MR-dᴅn toplanmēĸ 24 

nºv¿n¿n toxumlarēndan istifadᴅ edilmiĸdir. 

Tᴅdqiqatlar kºkc¿klᴅrin apikal meristem h¿ceyrᴅlᴅrindᴅn hazērlanmēĸ metafaz lºvhᴅlᴅr 

¿zᴅrindᴅ hᴅyata ke­irilmiĸdir. Bunun ¿­¿n toxumlar suda isladēlmēĸ, 0,7-1,0 sm uzunluqda olan 

kºkc¿klᴅr Karnua mᴅhlulunda (3 hissᴅ m¿tlᴅq spirt : 1 hissᴅ buzlu sirkᴅ turĸusu) fiksᴅ edilmiĸ vᴅ 

fiksᴅ olunmuĸ material 70
0
-li spirt mᴅhluluna ke­irilᴅrᴅk, soyuducuda saxlanmēĸdēr. Kºkc¿klᴅr 

¿mumi qᴅbulolunmuĸ qayda ¿zrᴅ asetokarminlᴅ rᴅnglᴅnmiĸdir (ʇʫʭʘʣʴʩʢʠʡ ʠ ʜʨ., 2007; ʂʦʟʘʢ, 

ʉʢʚʦʨʮʦʚʘ, 2012). Tᴅdqiq olunan nºvlᴅrin xromosom dᴅstini m¿ᴅyyᴅnlᴅĸdirmᴅk ¿­¿n metafaz 

lºvhᴅlᴅrdᴅn ibarᴅt m¿vᴅqqᴅti preparatlara Leitz Orthoplan (Almaniya) iĸēq mikroskopu altēnda 

baxēĸ ke­irilmiĸdir. Bᴅzi metafaz lºvhᴅlᴅrin mikrofotoĸᴅkillᴅri ­ᴅkilmiĸdir. 

NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 

 

Qeyd etmᴅk lazēmdēr ki, Astragalus L. cinsinin n¿mayᴅndᴅlᴅri sitogenetik cᴅhᴅtdᴅn bir 

qᴅdᴅr az ºyrᴅnilmiĸdir vᴅ bu tᴅdqiqiatlar zamanē onlarēn yalnēz diploid xromosom dᴅstlᴅri 

m¿ᴅyyᴅn edilmiĸdir. Tᴅdqiqarlar nᴅticᴅsindᴅ mᴅlum olmuĸdur ki, tᴅbii poliploid sēranēn y¿ksᴅk 

xromosom sayēna malik nºvlᴅrinᴅ ᴅhᴅmiyyᴅtli dᴅrᴅcᴅdᴅ az tᴅsad¿f olunur (ʄʘʛʫʣʘʝʚ, 1989; 

ʂʦʟʘʢ ʠ ʎʳʤʙʘʣʦʚʘ, 1997; ʌʠʣʠʧʧʦʚ ʠ ʜʨ., 2008; Ranjbar et al., 2014). 

Astragalus L. cinsinin sitoloqlar tᴅrᴅfindᴅn ᴅvvᴅllᴅr tᴅdqiq olunmuĸ nºvlᴅrindᴅn 150-si 

diploid (2n=16), 21-i tetraploid (2n=32) xromosom dᴅstinᴅ malik olub, qalanlarēnda xromosom 

sayē 20-64 ᴅdᴅd arasēnda variasiyalaĸēr (ɸʪʣʘʩ, 1969; Badr, Sharawy, 2007; Kazem et al., 2010). 
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Senn (1938) bu cinsᴅ daxil olan nºvlᴅrin ᴅksᴅriyyᴅtinin ᴅsas xromosom sayēnēn x = 7 olduĵu 

haqda mᴅlumat versᴅ dᴅ, sonradan bᴅzi nºvlᴅr ¿­¿n bu sayēn x = 11, 12, 13, 14 vᴅ 15 olmasē 

faktlarē da qeydᴅ alēnmēĸdēr. Avroasiyanēn ᴅsas xromosom sayē x=8 olan diploid gᴅvᴅnlᴅrindᴅn 

fᴅrqli olaraq, Amerika gᴅvᴅnlᴅrinin bᴅzi qruplarēnda da ᴅsas xromosom sayē x = 11, 12, 13, 14 

olub, kontinual sēra ᴅmᴅlᴅ gᴅtirir; ­ox g¿man ki, onlar ya aneuploiddirlᴅr, ya da az ehtimalla 

haploiddirlᴅr (Ledingham, 1960; Spellenberg, 1976). 

Mohmad Ashraf (1985) Hindistanēn Kᴅĸmir vilayᴅtindᴅn toplanmēĸ 24 gᴅvᴅn nºv¿n¿ 

sitogenetik cᴅhᴅtdᴅn tᴅdqiq edᴅrkᴅn, onlarēn 22-sindᴅ ᴅsas xromosom sayēnēn x = 8, birindᴅ x =  

6 vᴅ sonuncuda isᴅ, hᴅtta, x = 17 olduĵu haqda mᴅlumat vermiĸdir. 

Ķrana mᴅxsus olub, Astragalus cinsinin Hypoglottis yarēmcinsinin Malacothrix seksiyasēna 

daxil olan vᴅ 16 nºv¿ ᴅhatᴅ edᴅn 24 gᴅvᴅn populyasiyasēnēn sitogenetik analizi nᴅticᴅsindᴅ 

onlardan 13-¿n¿n diploid (2n=2x=16), qalanlarēnēn tri- (2n=3x=24), tetra- (2n=4x=32) vᴅ 

heksaploid (2n=6x=48) olduqlarē aĸkara ­ēxarēlmēĸdēr (Ranjbar, Mahmoudian, 2015). 

Bizim tᴅdqiqatlar zamanē Nax­ēvandan toplanmēĸ 24 gᴅvᴅn bitkisi nºv¿ndᴅ xromosom 

dᴅstini tᴅyin etmᴅk mᴅqsᴅdilᴅ onlarēn toxumlarēnēn kºkc¿klᴅrinin apikal meristem 

h¿ceyrᴅlᴅrindᴅ mitoz prosesi tᴅdqiq edilmiĸ vᴅ alēnan nᴅticᴅlᴅr ºz ᴅksini aĸaĵēdakē cᴅdvᴅldᴅ 

tapmēĸdēr (Cᴅdvᴅl 1). 

 
Cᴅdvᴅl 1. Nax­ēvan MR-dᴅn toplanmēĸ gᴅvᴅn bitkisi (Astragalus L.) nºvlᴅrinin xromosom dᴅsti. 

S.s. N¿munᴅlᴅrin adē 2n 

1. A. aduncus Willd.  - 

2. A. arguroides G. Beck. ex Stapf - 

3. A. decandol 16 

4. A. candolleanus Boiss. 32 

5. A. cicer L. 64 

6. A. compoximos 16 

7. A. cornutus Pall. 16 

8. A. falcatus Lam. 16 

9. A. flavirubens (Al. Theod., Fed. & Rzazade) Podlech 32 

10. A. glopulloides 16 

11. A. glycyphyllosL. 16 

12. A. karjaginii (Boiss.) Podlech. 16 

13. A. kochianus Sosn. 16 

14. A. mesites Boiss. & Buhse 16 

15. A. montis-aguilis Grossh. - 

16. A. nachitschevanicusRzazade - 

17. A. lagurus Willd.  32 

18. A. odoratus Lam. - 

19. A. oleifolia (DC.) Podlech - 

20. A. oroboides Hornem. 16 

21. A. polyphyllus Bunge - 

22. A. prilipkoanus Grossh. 56 

23. A. regelii Trautv.  16 

24. A. tribuloidesDelile 16 
 

Ķlk nºvbᴅdᴅ qeyd etmᴅliyik ki, bizim tᴅdqiq etdiyimiz b¿t¿n gᴅvᴅn nºvlᴅrindᴅ ᴅsas 

xromosom sayē x = 8 olmuĸdur. Digᴅr tᴅrᴅfdᴅn, cᴅdvᴅldᴅn gºr¿nd¿y¿ kimi, Nax­ēvana mᴅxsus 

gᴅvᴅn nºvlᴅrinin bᴅzilᴅri poliploidlik n¿mayiĸ etdirmiĸdir. Belᴅ ki, sitogenetik tᴅdqiqatlar 

nᴅticᴅsindᴅ tᴅdqiq olunan nºvlᴅrdᴅn 12-sinin diploid (2n=2x=16), 3-¿n¿n tetraploid (2n=4x=32), 

birinin heptaploid (2n=7x=56), sonuncu ï ɸ.ʩʽʩʝr nºv¿n¿n isᴅ oktoploid (2n=8x=64) olduĵu 

aĸkar edilmiĸdir (ķᴅkil 1). 
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ķᴅkil 1. Gᴅvᴅn (Astragalus L.) cinsinin sitogenetik cᴅhᴅtdᴅn tᴅdqiq olunan A. karjaginii (Boiss.) 

Podlech. (2n=2x=16) 

(a), A. flavirubens(Al. Theod., Fed. & Rzazade) Podlech (2n=4x=32) (b),  A. candolleanus Boiss. (2n=4x=32) 

Qeyd edᴅk ki, ke­ᴅn ᴅsrin 90-cē illᴅrindᴅ Astragalus cicer L. nºv¿n¿n 5 n¿munᴅsinin 

meyozunu tᴅdqiq edᴅn digᴅr alimlᴅr (Latterell, Townsend, 1993) dᴅ ɸ. ʩʽʩʝr nºv¿n¿n oktaploid 

olduĵunu m¿ᴅyyᴅnlᴅĸdirmiĸlᴅr.Maraqlēdēr ki, A.K. Sētin (2009) ­ox geniĸ yayēlmēĸ ɸ. ʩʽʩʝr 

nºv¿ndᴅ poliploid sēra (2n=32, 48, 64) aĸkar etmiĸdir. Bundan baĸqa, onun verdiyi mᴅlumata 

gºrᴅ, Cᴅnubi Sibirᴅ mᴅxsus A. chakassiensis Polozh. (Sect. Helmia) nºv¿ xromosom sayē 

etibarilᴅ rekord qērmēĸ vᴅ onun xromosom dᴅstinin 2n=115-120 arasēnda dᴅyiĸildiyi aĸkar 

olunmuĸdur. 

S.Y. Kim vᴅ hᴅmkarlarē (2006) gᴅvᴅnin 3 diploid nºv¿n¿ (Astragalus membranaceus 

Bunge, A. membranaceus var. alpinus Nakai vᴅ A. mongholicus Bunge.) sitogenetik cᴅhᴅtdᴅn 

analiz edᴅrᴅk, onlardan birincisinin 4 c¿t metasentrik vᴅ 4 c¿t submetasentrik, ikincisinin 2 

c¿tmetasentrik vᴅ 6 c¿t submetasentrik, sonuncusunun isᴅ 3 c¿t metasentrik vᴅ 5 c¿t 

submetasentrik xromosomdan ibarᴅt olduĵunu bildirmiĸlᴅr. 
 

 

 

M.F. Kozak vᴅ Ķ.A. Skvortsova (2012) A.longipetalus Chater (A.longiflorus Pall.) vᴅ A. varius S.G. 

Gmel. (A. virgatus Pall.) nºvlᴅrinin diploid xromosom dᴅstinin, m¿vafiq olaraq, 2n=16 

(diploid) vᴅ 2n=32 (tetraploid) olduĵunu m¿ᴅyyᴅnlᴅĸdirmiĸlᴅr. Onlar tᴅrᴅfindᴅn A. Longipetalus 

Chater (A.longiflorus Pall.) nºv¿n¿n kariotipinin K=2n=16=2 (1Ls+3Ms+1Mm+1Ss+2Sa), 

A.varius S.G. Gmel. (A. virgatus Pall.) nºv¿n¿n kariotipinin isᴅ K=2n=32=2 

(3Ls+6Ms+1Ma+2Mm+2Ss+1Sm+1Sa) ĸᴅklindᴅ olduĵu m¿ᴅyyᴅn edilmiĸdir. Bu, o demᴅkdir ki, 

diploid A. longipetalus nºv¿n¿n kariotipi 1 c¿t orta metasentrik, 1 c¿t ¿z¿n, 3 c¿t orta vᴅ 1 c¿t 

qēsa submetasentrik, 2 c¿t qēsa akrosentrik xromosomdan ibarᴅtdir. Tetraploid A.varius nºv¿n¿n 

kariotipi isᴅ 2 c¿t orta vᴅ 1 c¿t qēsa metasentrik, 3 c¿t uzun, 6 c¿t orta vᴅ 2 c¿t qēsa 

submetasentrik, habelᴅ 1 c¿t orta vᴅ 1 c¿t qēsa akrosentrik xromosomla tᴅmsil olunmuĸdur. 
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ķᴅkildᴅn dᴅ gºr¿nd¿y¿ kimi, bizim tᴅdqiq etdiyimiz vᴅ kariotipi 16 c¿t metasentrik 

xromosomla tᴅmsil olunmuĸ tetraploid A.flavirubens nºv¿ (2n=4x=32) istisna olmaqla, digᴅr 

¿­¿n¿n, yᴅni diploid A.karjaginii (2n=2x=16), tetraploid A.candolleanus (2n=4x=32) vᴅ 

heptaploid A.prilipkoanus (2n=7x=56) nºvlᴅrinin kariotplᴅri hᴅm iri, hᴅm orta, hᴅm dᴅ xērda 

meta- vᴅ submetasenrik xromosomlardan ibarᴅt olmuĸdur. Sonuncu nºv¿n kariotipindᴅ, 

hᴅm­inin, 2 c¿t telosentrik xromosom nᴅzᴅrᴅ ­arpmēĸdēr. 

K.Baziz vᴅ hᴅmkarlarē (2014) A.armatus nºv¿n¿n hᴅr iki yarēmnºv¿n¿n (subsp. 

tragacanthoides vᴅ A.armatus subsp. numidicus) kariotipinin 7 c¿t metasentrik vᴅ 1 c¿t 

submetasentrik, A.cruciatus nºv¿n¿n 2 c¿t metasentrik, 4 c¿t submetasentrik vᴅ 2 c¿t 

subtelosentrik, A.pseudotrigonus ïun isᴅ 1 c¿t peykli metasentrik, 3 c¿t submetasentrik vᴅ 4 c¿t 

subtelosentrik xromosomla tᴅmsil olunduĵunu, yᴅni onlarēn diploid xromosom dᴅstinᴅ 

(2n=2x=16) malik olduqlarēnē m¿ᴅyyᴅnlᴅĸdirmiĸlᴅr. 

Balkanyanē endemiklᴅrdᴅn olan A. olchonensis Gontsch. nºv¿n¿n ᴅvvᴅllᴅr gah diploid, yᴅni 

2n=2x=16 (Chepinoga et al., 2009, 2012), gah da tetraploid, yᴅni 2n=4x=32 (Krivenko et al., 

2011; ʂʨʠʚʝʥʢʦ ʠ ʜʨ., 2012) olmasē haqda mᴅlumatlara rast gᴅlinsᴅ dᴅ, sonradan hᴅmin 

mᴅlumatlarēn yanlēĸ olduĵu vᴅ ᴅslindᴅ sºz¿gedᴅn gᴅvᴅn nºv¿n¿n heksaploid (2n=6x=48) olmasē 

faktē aĸkar edilmiĸdir (Krivenko et al., 2013a). Y¿ksᴅkdaĵlēq Cᴅnubi Qafqaz irqinᴅ mᴅnsub A. 

ciceroides Sosn. nºv¿n¿n isᴅ heksaploid (2n=8x=64) olduĵu m¿ᴅyyᴅn edilmiĸdir (ʉʳʪʠʥ, 

2009). 

Ye.S. Koni­enko vᴅ hᴅmkarlarē (2014) Astragalus sericeocanus Gontsch. (Fabaceae) 

nºv¿n¿n Baykal gºl¿ ᴅtrafēndan toplanmēĸ 6 populyasiyasēnē karioloji tᴅdqiqatlara cᴅlb edᴅrᴅk, 

kariotip formuluna gºrᴅ onlarē 3 qrupa ayērmēĸlar. Birinci qrupa 4 c¿t metasentrik vᴅ 4 c¿t 

submetasentrik, ikinci qrupa 3 c¿t metasentrik vᴅ 5 c¿t submetasentrik, ¿­¿nc¿ qrupa 2 c¿t 

metasentrik vᴅ 6 c¿t submetasentrik xromosomu olan populyasiyalar aid edilmiĸdir. Astragalus 

L. cinsinin Hemiphragmium (Koch.) Bunge seksiyasēna daxil olan vᴅBuryatiyanēn Qērmēzē 

kitabēna daxil edilᴅn nadir A. chorinensis Bunge nºv¿n¿n kariotipinin isᴅ 1 c¿t metasentrik vᴅ 7 

c¿t submetasentrik xromosomdan ibarᴅt olduĵu aĸkar edilmiĸdir (ʂʦʥʠʯʝʥʢʦ, ʉʝʣʶʪʠʥʘ, 2017). 

Gºr¿nd¿y¿ kimi, tᴅdqiq olunan populyasiyalarēn hamēsē diploid (2n=16) xromosom dᴅstinᴅ 

malik olmuĸlar. Bir ­ox tᴅdqiqat­ēlar (Konichenko et al., 2012; Probatova et al., 2013) tᴅrᴅfindᴅn 

A. sericeocanus nºv¿n¿n bᴅzi n¿munᴅlᴅrindᴅ diploid xromosom dᴅsti ilᴅ yanaĸē, ᴅlavᴅ B-

xromosomlarēnēn iĸtirakē da m¿ĸahidᴅ olunmuĸdur. 

Bundan ᴅlavᴅ, T¿rkiyᴅdᴅn toplanmēĸ 25 gᴅvᴅn nºv¿n¿n karioloji tᴅdqiqi zamanē onlardan 

16-sēnda xromosom dᴅstinin 2n=2x=16 (diploid), birindᴅ 2n=2x=18 (diploid), daha birindᴅ 

2n=4x=32 (tetraploid), 6-sēnda 2n=6x=48 (heksaploid) vᴅ nᴅhayᴅt sonuncuda 2n=8x=64 

(oktoploid) olduĵu aĸkar edilmiĸdir. 7 c¿t metasentrik vᴅ 1 c¿t submetasentrik xromosomdan 

ibarᴅt iki diploid nºv¿ ­ēxmaq ĸᴅrtilᴅ, qalan 23 nºv¿n hamēsēnēn kariotipi metasentrik 

xromosomlarla tᴅmsil olunmuĸdur (Martin et al., 2019). 

¦mumiyyᴅtlᴅ, poliploidlik ï hibridlᴅĸmᴅni m¿ĸayiᴅt edᴅn bir hadisᴅ olub, introqressiv 

nºvᴅmᴅlᴅgᴅlmᴅ ehtimalēnēn mºvcudluĵunu s¿b¿t edir. Yeri gᴅlmiĸkᴅn, T.A. Myakĸina (2012) 

Rusiyanēn Asiya hissᴅsindᴅ (Sibir vᴅ Uzaq ķᴅrq) Astragalus L. cinsinin Xiphidium Bunge 

seksiyasēna daxil olan nºvlᴅrin ᴅsas etibarilᴅ poliploidlᴅrlᴅ tᴅmsil olunduqlarēnē vᴅ onlarēn bºy¿k 

qisminin heksaploid (2n=6x=48) olduqlarēnē qeyd etmᴅklᴅ yanaĸē, ɸ. austrouralensis nºv¿n¿n ᴅn 

y¿ksᴅk ploidlik sᴅviyyᴅsinᴅ (2n=12x=96) malik olduĵunu, ɸ. suffruticosus (2n=16, 32) vᴅ ɸ. 

stenoceras (2n=48, 64) nºvlᴅrindᴅ isᴅ xromosom irqlᴅrinin mºvcudluĵunu aĸkar etmiĸdir. 

Dissitiflori seksiyasē ¿zrᴅ Cᴅnubi Uralyanē bºlgᴅdᴅ aparēlan karioloji tᴅdqiqatlar nᴅticᴅsindᴅ 

A.aktjubensis, A.karelinianus, A.brachylobus vᴅ ɸ. austrouralensis nºvlᴅrindᴅ bir ne­ᴅ 

dodekaploid (2n=12x=96) kariotipin mºvcudluĵu aĸkara ­ēxarēlmēĸdēr ki, bu da yalnēz nºvdaxili 

deyil (avtopoliploidlᴅĸmᴅ), hᴅm dᴅ nºvarasē hibridlᴅĸmᴅnin (allopoliploidlᴅĸmᴅ) bᴅhrᴅsi ola bilᴅr 

(ʉʳʪʠʥ, 1999). Xromosom dᴅsti 2n=2x=16 olan diploid A. versicolor Pall. nºv¿ daxilindᴅ 

xromosom sayē 2n=6x=48 olan heksaploid n¿munᴅlᴅrin varlēĵēnē avtopoliploidlᴅĸmᴅyᴅ misal 
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gºstᴅrmᴅk olar (ʂʨʠʚʝʥʢʦ, 2015). 

Nax­ēvandan toplanmēĸ Astragalus L. nºvlᴅrinin ᴅksᴅriyyᴅti isᴅ, yuxarēda qeyd etdiyimiz 

kimi, diploid xomosom dᴅstinᴅ (2n=2x=16) malik olmuĸdur. Xatērladaq ki, ķᴅrqi Avropa vᴅ 

Qafqaz ᴅrazisindᴅ yayēlmēĸ gᴅvᴅn nºvlᴅrinin dᴅ 70 %-inin diploid (2n=2x=16) olduqlarē 

m¿ᴅyyᴅn edilmiĸdir (ʄʘʛʫʣʘʝʚ, 1989; ʉʳʪʠʥ, 1984; ʌʠʣʠʧʧʦʚ ʠ ʜʨ., 2008;  Maassoumi, 

1989). 

Lakin tᴅᴅss¿flᴅ qeyd etmᴅk lazēmdēr ki, m¿xtᴅlif sᴅbᴅblᴅrdᴅn qalan 7 gᴅvᴅn nºv¿nun 

xromosom dᴅstini tᴅyin etmᴅk m¿mk¿n olmamēĸdēr. Toxumun azlēĵē, ­¿­ᴅrmᴅ qabiliyyᴅtinin 

aĸaĵē olmasē, bºl¿nmᴅlᴅrin azlēĵē hᴅmin sᴅbᴅblᴅrdᴅndir. Hᴅm­inin, bᴅzi gᴅvᴅn nºv¿ 

toxumlarēnēn aylarla suda qalmasēna bamayaraq, onlardan 4-5 aydan sonra yalnēz 2-3 c¿cᴅrti 

almaq m¿mk¿n olmuĸdur ki, bu da sitogenetik tᴅdqiqatlar ¿­¿n yetᴅrli olmamēĸdēr. 

Belᴅliklᴅ, sitogenetik tᴅdqiqatlar nᴅticᴅsindᴅ A.falcatus Lam., A.kochianus Sosn., 

A.glycyphyllos L., A.cornutus Pall., A.oroboides Hornem., A.mesites Boiss. & Buhse, A.regelii 

Trautv., A.karjaginii (Boiss.) Podlech., A.glopulloides, A.compoximos, A.tribuloides Delile vᴅ 

A.decandol nºvlᴅrinin diploid (2n=16), A.flavirubens (Al. Theod., Fed. & Rzazade) Podlech, 

A.condolleanus Boiss. vᴅ A.lagurus Willd. nºvlᴅrinin tetraploid (2n=32), A.prilipkoanus Grossh. 

nºv¿n¿n heptaploid (2n=56), A. cicer L. nºv¿n¿n isᴅ oktoploid (2n=64) olduĵu aĸkar edilmiĸdir. 
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ʎʀʊʆɻɽʅɽʊʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ɺʀɼʆɺ ɸʉʊʈɸɻɸʃɸ (Astragalus L.), ʉʆɹʈɸʅʅʓʍ 

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸʈ 

ɸ.ɼʞ.ɸʣʠʝʚʘ, ʆ.ʃ.ɸʩʢʝʨʙʝʡʣʠ, ʃ.ɻ.ʅʘʤʘʟʦʚʘ 

ʀʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʅɸʅɸ. 

ɸʩʪʨʘʛʘʣ (Astragalus L.) ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʦʜʦʚ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʤʠʨʘ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʨʦʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʫʛʦʣʢʘʭ ʧʣʘʥʝʪʳ. ʆʥʠ ʷʚʣʷʶʪʩʷ  

ʦʜʥʦʣʝʪʥʠʤʠ ʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʷʥʠʩʪʳʤʠ ʠ ʧʦʣʫʢʫʩʪʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʢ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʫʭʠʭ ʠ ʢʘʤʝʥʥʦ-ʩʢʘʣʠʩʪʳʭ ʤʝʩʪʘʭ ʛʦʨ. ɼʨʝʚʥʠʡ ʠ 

ʧʦʣʠʤʦʨʬʥʳʡ ʨʦʜ Astragalus L.ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʪʘʢʞʝ ʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ  ʪʘʢʦʝ  ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʦʜʘ ɸʩʪʨʘʛʘʣ, ʙʦʣʴʰʠʥʩʪʚʦ ʝʛʦ ʚʠʜʦʚ ʚ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʤʘʣʦ ʠʟʫʯʝʥʳ,  

ʘ ʫ ʥʝʢʦʪʦʨʳʭ ʜʘʞʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʙʦʨʳ. ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʵʪʦʛʦ ʨʦʜʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ, ʟʘʜʘʯʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʦʣʝʢʫʣʷʨʥʦʡ, 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʭʨʦʤʦʩʦʤ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʥʘʰʣʘ ʩʚʦʝʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʢʘʨʠʦʪʠʧʦʚ ʢʦʤʧʣʝʢʩʘ ʚʩʝʭ 

ʚʠʜʦʚ ʨʦʜʘ Astragalus L., ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʪʦʯʥʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʘʢʩʦʥʦʚ, ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳ. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʤʳ ʟʘʜʘʣʠʩʴ ʮʝʣʴʶ ʚʦʚʣʝʯʴ ʚ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ 24 ʚʠʜʦʚ ʘʩʪʨʘʛʘʣʘ, ʩʦʙʨʘʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʭ ʚʠʜʦʚ 

ɸʩʪʨʘʛʘʣʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ A. falcatus Lam., A. kochianus Sosn., A. glycyphyllos L., A. cornutus 

Pall., A.oroboides Hornem., A.mesites Boiss. & Buhse, A.regelii Trautv., A.karjaginii (Boiss.) Podlech., 

A.glopulloides, A.compoximos, A.tribuloides Delile ʠ A.decandol ̫ ʚʣʷʶʪʩʷ ʜʠʧʣʦʠʜʥʳʤʠ (2n = 2x = 
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16), A. flavirubens (Al. Theod., Fed. & Rzazade) Podlech, A. condolleanus Boiss. ʠ A. lagurus Willd. ï 

ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ (2n = 4x = 32), A. prilipkoanus Grossh. ï ʛʝʧʪʘʧʣʦʠʜʥʳʤ (2n = 7x = 56), ʠ A. cicer L. 

ï ʦʢʪʦʧʣʦʠʜʥʳʤ (2n = 8x = 64) ʚʠʜʘʤʠ. ʅʦ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ (ʥʝʭʚʘʪʢʘ ʩʝʤʷʥ, ʥʠʟʢʘʷ 

ʚʩʭʦʞʝʩʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʣʝʥʠʡ ʠ ʪ.ʜ.) ʥʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʭʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ 

ʦʩʪʘʚʰʠʭʩʷ 7 ʚʠʜʦʚ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:Astragalus L., ʤʠʪʦʟ, ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ, ʤʝʪʘʬʘʟʘ, ʢʘʨʠʦʪʠʧ, ʧʦʧʫʣʷʮʠʷ 
 

 

CYTOGENETIC STUDY OF SPECIES Astragalus L. COLLECTED FROM THE  

NAKHICHEVAN AR  
 

A.J. Aliyeva, O.L. Asgerbeyli, L.H. Namazova 

 
Genetic Resources Institute of ANAS 

 
Astragalus (Astragalus L.) is considered as one of the largest genera of flowering plants in the world. 

Representatives of this genus are found in almost all corners of the planet. They are annual and perennial 

herbaceous and semi-bushy plants, not demanding to the environment, and grow in dry and rocky places 

of the mountains. The ancient and polymorphic genus Astragalus L. is also widely distributed in 

Azerbaijan, especially in the territory of the Nakhichevan Autonomous Republic. Despite such a wide 

distribution of the genus AstragalusL., most of its species are little studied in cytogenetic terms, and for 

some even have not yet established the chromosome sets. Since the representatives of this genus are 

cytogenetically insufficiently studied, the interrelation aspects of molecular, genetic, and cytological 

classifications of chromosomes has not yet been resolved. Therefore, systematic studies of the karyotypes 

by the cytogenetic methods among the all complex species of the genus Astragalus L., from the point of 

view of clarifying the phylogenetic relationships of the existing taxa, are very relevant. Based on the 

importance of this problem, we set out to engage in cytogenetic studies and determine the chromosomal 

set of 24 astragalus species collected in the territory of the Nakhichevan AR. As a result of cytogenetic 

studies of these astragalus species, it was found that A.falcatus Lam., A.kochianus Sosn., A.glycyphyllos 

L., A.cornutus Pall., A. oroboides Hornem., A. mesites Boiss. & Buhse, A. regelii Trautv., A. karjaginii 

(Boiss.) Podlech., A. glopulloides, A.compoximos, A. tribuloides Delile, andA. decandol are diploid (2n = 

2x = 16), A. flavirubens (Al. Theod., Fed. & Rzazade) Podlech, A. condolleanus Boiss., and A. lagurus 

Willd. are tetraploid (2n = 4x = 32), A. prilipkoanus Grossh. is heptaploid (2n = 7x = 56), and the last ï A. 

cicer L. is octoploid (2n = 8x = 64) species. But for various reasons (lack of seeds, low germination, 

insufficient number of divisions, etc.) the chromosome set of the 7 remaining species could not be 

established. 

Keywords:Astragalus L., mitosis, chromosome set, metaphase, karyotype, population 
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ĶNTRODUKSĶYA OLUNMUķ FINDIQ (Corulus avellana(L.) H.Karst ) SORTLARININ 

BĶOLOJĶ - TᴄSᴄRR¦FAT X¦SUSĶYYᴄTLᴄRĶ 

 
* Ķ.M.SULTANOV

1
, D.B.BAYRAMOVA

2
 b.¿.f.d., dosent 

1
Azϸrbaycan Respublikasē KTN Meyvϸcilik vϸ ¢aycēlēq Elmi Tϸdqiqat Ķnstitutu, Quba rayonu, Zϸrdabi 

qϸsϸbϸsi, Az.4035 

2
AMEA Genetik Ehtiyyatlar Ķnstititu, Bakē,AZ1106, Azadlēq pr., 155. bairamova-dilshad@mail.ru 

Genofondu zᴅnginlᴅĸdirmᴅk, ᴅhalinin ᴅrzaq tᴅlᴅbatēnē ºdᴅmᴅk mᴅqsᴅdi ilᴅ Amerikanēn Oreqon 

Dºvlᴅt Universitetindᴅn introduksiya olunmuĸ fēndēq sortlarēnēn yerli ĸᴅraitᴅ uyĵunlaĸmasē 2002-ci 

ildᴅn ºyrᴅnilir. Tᴅcr¿bᴅlᴅr KTN M vᴅ ¢ETĶ-nun Zaqatala Dayaq Mᴅntᴅqᴅsindᴅ yerlᴅĸᴅn kolleksiya 

baĵēnda aparēlēr. Tᴅdqiqat nᴅticᴅsindᴅ mᴅlum olmuĸdur ki, Amerikanēn Oreqon Dºvlᴅt 

Universitetindᴅn introduksiya olunmuĸ fēndēq sortlarēnēn ᴅksᴅriyyᴅti (90%) ķᴅki-Zaqatala 

bºlgᴅsinin torpaq-iqlim ĸᴅraitinᴅ uyĵunlaĸmēĸlar. ¥yrᴅnilᴅn sortlar i­ᴅrisindᴅ tᴅk gºvdᴅli, tez bara 

d¿ĸᴅn, xᴅstᴅlik vᴅ zᴅrᴅrvericilᴅrᴅ qarĸē davamlē, mᴅhsuldarlēĵē y¿ksᴅk olan fēndēq sortlarē 

m¿ᴅyyᴅnlᴅĸdirilmiĸdir. Amerikadan introduksiya olunmuĸ sortlarēn bᴅzilᴅri hᴅm y¿ksᴅk lᴅpᴅ 

­ēxēmēna gºrᴅ, hᴅm dᴅ lᴅpᴅdᴅ yaĵēn miqdarēnēn ­oxluĵuna gºrᴅ fᴅrqlᴅnir. Tᴅdqiq olunmuĸ sortlar 

i­ᴅrisindᴅ ᴅn y¿ksᴅk lᴅpᴅ ­ēxēmē Ennis, Klark vᴅ Nesret sortlarēndaolub - m¿vafiq olaraq 56,8;  

53,8; 53,4 % tᴅĸkil edir. Vilomette, Butter, Levis, Klark, Tonda vi Fonni sortlarē 100 ᴅdᴅd fēndēĵēn 

­ᴅkisinᴅ, ºl­ulᴅrinᴅ gºrᴅ digᴅr sortlardan ¿st¿nd¿r. Klark sortunda qabēqlē fēndēĵēn cᴅkisi az olsa 

da lᴅpᴅ ­ēxēmē ­ox yuksᴅkdir. Bu sortlarēn gᴅlᴅcᴅkdᴅ respublikamēzda yeni baĵlarēn salēnmasē vᴅ 

hᴅm­inin seleksiya mᴅqsᴅdlᴅrindᴅ istifadᴅsi mᴅqsᴅdᴅuyĵundur. 

Bioloji -tᴅsᴅrr¿fat x¿susiyyᴅtlᴅri ºyrᴅnilᴅn sortlar h¿nd¿r, orta vᴅ al­aq boylu kollara malik 

olan sortlardēr. Kollarēn h¿nd¿rl¿y¿ 3-10 metr arasēnda dᴅyiĸir. Tᴅdqiqat zamanē aydēn olmuĸdur 

ki, introduksiya olunmuĸ fēndēq sortlarēnēn ᴅksᴅriyyᴅti tez bara d¿ĸ¿r, mᴅs. Tondo Romana sortu 

ᴅkildikdᴅn sonra 2-ci il bar vermᴅyᴅ baĸlayēr. ¥yrᴅnilᴅn sortlar yetiĸmᴅ m¿ddᴅtinᴅ gºrᴅ dᴅ bir- 

birindᴅn fᴅrqlᴅnirlᴅr. Mᴅsᴅlᴅn, Martarella sortunun yetiĸmᴅ m¿ddᴅti ortadēr, 3-4-c¿ ildᴅ bara 

d¿ĸ¿r vᴅ hᴅr il mᴅhsul verir.  

¥yrᴅnilᴅn sortlar meyvᴅlᴅrin xarici gºr¿n¿ĸ¿nᴅ, qabēĵēn rᴅnginᴅ gºrᴅ dᴅ fᴅrqlᴅnirlᴅr. 

Mᴅqalᴅdᴅ tᴅsvir olunan sortlar torpaq-iqlim ĸᴅraitinᴅ, xᴅstᴅlik vᴅ zᴅrᴅrvericilᴅrᴅ qarĸē 

davamlēlēĵēna, y¿ksᴅk sᴅmᴅrᴅliliyinᴅ gºrᴅ rayonlaĸmēĸ sortlardan  ¿st¿nd¿r. 

 

A­ar sºzlϸr: fēndēq, introduksiya, bioilojē ï tϸsϸrr¿fat x¿susiyyϸrlϸri, mϸhsuldarlēq, lϸpϸ ­ēxēmē, yaĵlēlēq 

GĶRĶķ 

Azᴅrbaycanēn bitki florasē m¿xtᴅlif ­eĸidli meyvᴅ bitkilᴅri ilᴅ zᴅngindir. Belᴅ meyvᴅ 

bitkilᴅrindᴅn biri dᴅ fēndēqdēr (Corulus avellana(L.)H.Karst). Fēndēq yayēlma arealēna gºrᴅ 

qᴅrzᴅkli meyvᴅ bitkilᴅri i­ᴅrisindᴅ birinci yeri tutur (Rᴅcᴅbli, 1966). 

Fēndēq meyvᴅlᴅrinin tᴅrkibindᴅ 50-75%-ᴅ qᴅdᴅr yaĵ, 17-25% z¿lal, sulu karbonlar, 3-8% 

mineral duzlar, 12-31% selliloza, 13-17% azotlu maddᴅlᴅr, elᴅcᴅ dᴅ B1, B2, B6, C, E, D, 

vitaminlᴅrivᴅ mikroelementlᴅr vardēr. Fēndēq lᴅpᴅsi kaloriliyᴅ gºrᴅ ­ºrᴅk, s¿d vᴅ ᴅt mᴅhsullarē  

ilᴅ bᴅrabᴅr tutulur, hᴅtta onlardan ¿st¿nd¿r (Rᴅcᴅbli,1966; Bayramova vᴅ b., 2010, 2017). 

Fēndēq yaĵē rᴅngsiz, dadlēdēr, xoĸ iyli, ºz dad keyfiyyᴅninᴅ vᴅ kaloriliyinᴅ gºrᴅ badam, 

zeytun yaĵēna yaxēndēr. Fēndēq lᴅpᴅsi qᴅnnadē sᴅnayesindᴅ qiymᴅtli xammaldēr, un, s¿d, xama  

vᴅ baĸqa mᴅhsullarla qarēĸdērēlaraq m¿xtᴅlif ĸirniyatlar - konfet, tort, pe­enye, krem, ruletlᴅr vᴅ 

digᴅr qᴅnnadē mᴅmulatlarē hazērlanēr. Fēndēĵēn tᴅzᴅ meyvᴅlᴅrindᴅn badama oxĸar s¿d alnēr ki, 

bundan da m¿alicᴅ mᴅqsᴅdilᴅ istifadᴅ olunur. Ķtaliyada quru fēndēq lᴅpᴅlᴅrindᴅn y¿ksᴅk qidalēlēq 

x¿susiyyᴅtilᴅ fᴅrqlᴅnᴅn un alēnēr vᴅ uĸaqlarēn qidalanmasēnda istifadᴅ edilir. Ununu ºz 

mailto:bairamova-dilshad@mail.ru
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keyfiyyᴅtini itirmᴅdᴅn 1-2 il saxlamaq m¿mk¿nd¿r. Yaĵ ­ēxarēldēqdan sonra qalan cecᴅdᴅn halva 

hazērlanēr vᴅ ya quĸlar vᴅ heyvanlar ¿­¿n yem kimi istifadᴅ olunur. Findiq ï yeyinti sᴅnayesi 

¿­¿n qiymᴅtli xammal olmaqla yanaĸē, oduncaĵēndan vᴅ qabēĵēnēn k¿l¿ndᴅn dᴅ mebel 

sᴅnayesindᴅ vᴅ barēt istehsalēnda istifadᴅ olunur (Bayramova, Sultanov,2010,2011). Fēndēq 

meyvᴅlᴅrinin qabēĵēndan tᴅbabᴅtdᴅ iĸlᴅnᴅn kºm¿r alēnēr. Bitkinin cavan budaq vᴅ zoĵlarēndan 

sᴅbᴅt vᴅ zᴅnbil toxunur. Fēndēq bitkisi torpaĵē mºhkᴅmlᴅdᴅn ­ox qiymᴅtli nºvd¿r. O ­oxlu 

miqdarda kºk pºhrᴅlᴅri verir ki, bu da torpaq qatēnē mºhkᴅmlᴅdir vᴅ torpaĵēn yuyulmasēnēn, 

s¿r¿ĸmᴅsinin qarĸēsēnē alēr. 

Azᴅrbaycanda fēndēq bitkisinin becᴅrilmᴅsi vᴅ fēndēqcēlēĵēn inkiĸaf etdirilmᴅsi ¿­¿n ᴅlveriĸli 

torpaq iqlim ĸᴅraiti mºvcuddur. Fēndēq bitkisi ᴅsasᴅn ķᴅki- Zakatala, Quba-Xa­maz, Gᴅncᴅ- 

Qazax bºlgᴅlᴅrindᴅ becᴅrilir. Respublikamizda fēndēĵa olan tᴅlᴅbat ­ox y¿ksᴅk olsada bu 

mᴅhsulla ᴅhalinin yalnēz 15-20 %-i tᴅmin olunur (Bayramova, Sultanov,2010). 

Genofondu zᴅnginlᴅĸdirmᴅk mᴅqsᴅdilᴅ 2002-ci ildᴅ ABķ-ēn Oreqon Dºvlᴅt Universitetin- 

dᴅn 15 fēndēq sortu gᴅtirilᴅrᴅk Azᴅrbaycan Elmi Tᴅdqiqat Meyvᴅ­ilik vᴅ ¢ay­ēlēq Ķnstitutunun 

(Az.ET M vᴅ ¢ Ķ) Zakatala Dayaq Mᴅntᴅqᴅsindᴅ ᴅkilmiĸ vᴅ yerli ĸᴅraitdᴅ ºyrᴅnilir. 

Tᴅdqiqatēn ᴅsas mᴅqsᴅdi introduksiya olunmuĸ bu fēndēq sortlarēnēn yerli ĸᴅraitᴅ 

uyĵunlaĸmasēnēn ºyrᴅnilmᴅsi vᴅ tᴅdqiqatēn nᴅticᴅsi kimi gᴅlᴅcᴅkdᴅ bu sortlar icᴅrisindᴅ m¿sbᴅt 

x¿susiyyᴅtlᴅrᴅ malik, mᴅhsuldar, ᴅtraf m¿hitin ᴅlveriĸsiz ĸᴅraitinᴅ, xᴅstᴅlik vᴅ zᴅrᴅrvericilᴅrᴅ 

qarĸē davamlē, lᴅpᴅ vᴅ yaĵ ­ēxēmē y¿ksᴅk olan, tᴅk gºvdᴅli findiq sortlarēnē respublika ᴅrazisindᴅ 

yaymaq, hᴅmcinin yeni sortlarēn alēnmasēnda valideyin kimi istifadᴅ etmᴅkdir. 

 

MATERĶAL Vᴄ METODlAR 

Tᴅdqiqatēn obyekti 2002-ci ildᴅ ABķ-ēn Oreqon Dºvlᴅt Universitetindᴅn introduksiya 

olunmuĸ TVRL, Vilomette, Barselona, Levis, Tonda Romana, Kassina, Sanviovanni, Halzviant 

Ciont, Ennis, Klark, Tonda vi Fonni, Butter, Martarella, Nesret fēndēq sortlarēdēr. Tᴅcr¿bᴅlᴅr 

Azᴅrbaycan Meyvᴅ­ilik vᴅ ¢ay­ēlēq Elmi Tᴅdqiqat Ķnstitutunun Zakatala Dayaq Mᴅntᴅqᴅsidᴅ 

yerlᴅĸᴅn kolleksiya baĵēnda aparēlmēĸdēr. 

¥yrᴅnilᴅn sortlarēnin bioloji-tᴅsᴅrr¿fat x¿susiyyᴅtlᴅri ñMeyvᴅ, gilᴅmeyvᴅ vᴅ subtropik, 

qᴅrzᴅkli meyvᴅ bitkilᴅrinin kolleksiyada ºyrᴅnilmᴅsinᴅ dair proqram vᴅ metodikasēò (1970) 

ñMeyvᴅ, gilᴅmeyvᴅ vᴅ qᴅrzᴅkli bitkilᴅrin proqram vᴅ metodikasēò (1973) ᴅsasēnda ºyrᴅnilmiĸdir. 

Biokimyᴅvi analizlᴅr A.Ķ.Yermakov vᴅ baĸqalarēnēn (1972) metodu ilᴅ aparēlmēĸdēr. Bu 

mᴅqalᴅdᴅ Martarella, Levis, Tondo vi Fonni sortlarēnēn biomorfoloyi x¿susiyyᴅtlᴅri haqqēnda 

mᴅlumat verilir. M¿qayisᴅ ¿c¿n fēndēĵēn yerli, xalq seleksiya sortu olan Ata-baba sortu nᴅzarᴅt 

kimi ĵºt¿r¿lm¿ĸd¿r. 

 

NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 

Ķntroduksiya olunmuĸ fēndēq sortlarēnēn Azᴅrbaycanēn Sᴅki-Zakatala bºlgᴅsi ĸᴅraitindᴅ 

ºyrᴅnilmᴅsi istiqamᴅtindᴅ ʘpʘrēlʘn tᴅdqiqʘtlʘrlardan aydēn olmuĸdur ki, torpaq-iqlim ĸᴅrʘiti bu 

sortlarda fiziʦlʦji vᴅ biʦkimyᴅvi prʦsseslᴅrin gediĸinᴅ ᴅsʘslē surᴅtdᴅ tᴅsir gºstᴅrir. Belᴅ 

ki,tᴅdqiqʘt sʘhᴅsinin ekʦlʦji ĸᴅrʘiti, biʦtik vᴅ ʘbiʦtik ʘmillᴅrin tᴅsiri hᴅr bir sʦrtun pʦmʦlʦji 

ʭ¿susiyyᴅtlᴅrinin dᴅyiĸilmᴅsinᴅ sᴅbᴅb ʦlur. 

ATA -BABA - ķᴅki-Zaqatala bºlgᴅsindᴅ ᴅn qᴅdim zamanlardan becᴅrilᴅn xalq seleksiyasē 

sortudur. Respublikamēzda fēndēq baĵlarēnēn 93%-ni tᴅĸkil edir. Kollarē q¿vvᴅtli (8-10 m.) ­oxlu 

pºhrᴅ ᴅmᴅlᴅ gᴅtirir, ­ᴅtiri dᴅyirmiĸᴅkillidir, sēx yarpaqlē, mᴅhsuldar sortdur, bir koldan 16-20 kq 

mᴅhsul toplanēr. Ayērma ¿sulu ilᴅ ­oxaldēqda 5-ci ildᴅ bara d¿ĸ¿r. Hᴅr il mᴅhsul verir. 

Fēndēĵē orta bºy¿kl¿kdᴅ (2,29), yumru formadadēr. Qᴅrzᴅyin meyvᴅdᴅn uzun olmaqla, 

qabēĵē nazik, lᴅpᴅ ­ēxēmē 50%- dir. Lᴅpᴅsi dadlē, dolu vᴅ yaĵlēdēr (70 %). Lᴅpᴅ ilᴅ qabēĵēnēn 

arasēnda mantar pᴅrdᴅsi yoxdur. Quraqlēĵa, xᴅstᴅlik vᴅ zᴅrᴅrvericilᴅrᴅ, o c¿mlᴅdᴅn fēndēq 

bitkisinin tᴅhl¿kᴅli ziyanvericisi olan fēndēq uzunburununa qarĸē davamlēdēr. 
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Martarella. Kolu orta bºy¿kl¿kdᴅ, daĵēnēq ­ᴅtirᴅ malik olmaqla, h¿nd¿rl¿y¿ 4-7 metrᴅ 

qᴅdᴅr olur. Yarpaqlarē orta bºy¿kl¿kdᴅ, rᴅngi yaĸēl, kᴅnarlarē miĸarvaridir. ᴄkildikdᴅn sonra 3-4- 

c¿ ili bara d¿ĸ¿r. Mᴅhsuldar sortdur, hᴅr il mᴅhsul verir. Bir kolun mᴅhsuldarlēĵē 16,5-22,5 kq- 

dēr. 

Meyvᴅlᴅrin yetiĸmᴅ muddᴅti ortadēr. Avqustun birinci ong¿nl¿y¿ndᴅ (05.08 - 17.08) 

meyvᴅnin dᴅrilmᴅsinᴅ baslanēr, sentyabrēn ikinci ongg¿nl¿y¿ndᴅ ( 04.09-19.09) baĸa ­atdērēlēr. 

Meyvᴅlᴅri orta bºy¿kl¿kdᴅ, uzunsov, ¿zᴅri sēĵallē, k¿tlᴅsi 2,33 -2.50 qr. Meyvᴅnin qᴅrzᴅyinin 

h¿nd¿rl¿y¿- 33 mm., eni- 23 mm -dir. Xarici gºr¿ĸ¿nun cazibᴅlilyi - 5,0 bal. Qᴅrzᴅkdᴅn lᴅpᴅ 

­ēxmē 50% tᴅĸkil edir. Yag ­ēxēmē 72 %-dir. 

Torpaq-iqlim ĸᴅraitinᴅ, xᴅstᴅlik vᴅ zᴅrᴅrvericilᴅrᴅ qarĸē davamlēlēĵēna, y¿ksᴅk sᴅmᴅrᴅliliyinᴅ 

gºrᴅ rayonlaĸmēĸ sortlardan ¿st¿nd¿r. 

Levis. Kolu tez bºy¿yᴅn, h¿nd¿rl¿y¿ 7-8 m, cᴅtiri dairᴅvi hamar formadadēr. Budaqlarē 

d¿zd¿r. Yarpaqlarē orta bºy¿kl¿kdᴅ, rᴅngi yaĸēl, tutqun, kᴅnarlarē miĸarvarēdēr. Bir koldan 

mᴅhsuldarlēq 14-18 kq-dēr. Hektardan mᴅhsuldarlēq 20-26 sentnerdir. Hᴅr il mᴅhsul verir. 

Meyvᴅlᴅrin rᴅngē parlaq, qabēqdan rahat ayrēlēr, lᴅpᴅnin rᴅngi a­ēq sarēdēr. Bir fēndēĵēn orta ­ᴅkisi 

2,9-3,3 qr., qabēĵēnēn qalēnlēĵē 1,22 mm, lᴅpᴅ ­ēxmē 48,2-50 %-dir. Qᴅrzᴅyin ºl­¿s¿ 3,3 sm, bir 

dᴅstᴅdᴅ olan meyvᴅlᴅrin sayē 3-4 ᴅdᴅddir. 

Torpaq vᴅ iqlim ĸᴅraitinᴅ ¿yĵunlaĸmēĸ, y¿ksᴅk mᴅhsuldar sortdur. S¿frᴅ vᴅ sᴅnaye 

ᴅhᴅmiyyᴅtlidir. Sort quraqlēĵa vᴅ ĸaxtaya (-5-10
0
 C) davamlēdēr. Yanvar-fevral aylarēnda 

­i­ᴅklᴅmᴅyᴅ baĸlayēr, 6-12-ci aylarda sona ­atēr. ¢i­ᴅklᴅr yaz ĸaxtalarēnda mᴅhv olmur. 

ᴄkildikdᴅn sonra 3-4-c¿ il bara d¿ĸ¿r. Tam tᴅsᴅrr¿fat mᴅhsuldarlēĵē 5 yaĸdan baĸlayēr. 

Tondo vi Fonni. Kolu tᴅk gºvdᴅli, 7-8 m. h¿nd¿rl¿kdᴅ, ­ᴅtiri dairᴅvi formadadēr. Gºvdᴅ 

¿zᴅrindᴅ 8-12 ᴅdᴅd d¿z formalē, ¿zᴅri hamar, mᴅhsuldar budaqlar yerlᴅĸir. Yarpaqlarē orta 

bºy¿kl¿kdᴅ, rᴅngi ya-ĸēl, parlaq - tutqun, kᴅnarlarē miĸarvaridir.Mᴅhsuldarlēĵē vᴅ lᴅpᴅ ­ēxēmē 

y¿ksᴅkdir.Lᴅpᴅ ­ēxēmē 48-49 %-dir.Hᴅr il mᴅhsulverir.ᴄkildikdᴅn sonra 4-c¿ il bara d¿ĸ¿r, tam 

mᴅhsulvermᴅsi 7-ci ildᴅn baĸlanēr. Bir koldan mᴅhsuldarlēq 18-20 kq,hektardan mᴅhsuldarlēq 25-

30 sentnerdir. Tᴅk gºvdᴅēli olduĵu ¿­¿n 6x6 m., 6 x 8 m., 8 x 8 m. qida sahᴅsindᴅ ᴅkilᴅ bilᴅr. 

Meyvᴅlᴅri iri, yumru, azacēq yastēdēr, qabēqdan asan ayrēlēr. Bir ᴅdᴅd fēndēq meyvᴅsinin orta 

­ᴅksi 2,9-3,3 qr.,qabēĵēnēn qalēnlēĵē 1,61 mm, bir topada olan meyvᴅlᴅrin sayē 2-4 ᴅdᴅddir, 

topalar yarpaĵēn alt hissᴅsindᴅ yerlᴅĸir.Meyvᴅlᴅrin dᴅrilmᴅsinᴅ avqust ayēnēn ᴅvvᴅlindᴅ ( 07.08 

ï 17.08) baĸlanēr, sentyabrēn ikinci ong¿nl¿y¿ndᴅ(04.09 ï 19.09) sona ­atēr. 
S¿frᴅ vᴅ sᴅnaye ᴅhᴅmiyyᴅtli sortdur, ­atēĸmamazlēgē yoxdur. Xᴅstᴅlik vᴅ ziyanvericilᴅrᴅ, 

istiyᴅ vᴅ ĸaxtaya qarĸē davamlēdēr, uzun m¿ddᴅt saxlanēlēr. Vegetasiya dºvr¿ndᴅmeyvᴅlᴅrin 

zᴅdᴅlᴅnmᴅsi 1%-dir. 

Ķntroduksiya olunmuĸ fēndēq sortlarē yaĵlēlēĵēna, lᴅpᴅ ­ēxēmēna gºrᴅ ¿st¿nl¿k tᴅĸkil edir. Bu 

sortlara Vilom ette, Butter, Levis, Klark vᴅ baĸqalarēnē misal gºstᴅrmᴅk olar. 

Yeni baĵlarēn salēnmasēnda, seleksiya mᴅqsᴅdilᴅ gᴅlᴅcᴅkdᴅ m¿sbᴅt keyfiyyᴅtlᴅrᴅ malik yeni 

fēndēq sortlarēnēn alēnmasēnda Amerikan sortlarēndan valideyn c¿tlᴅr kimi istifadᴅ etmᴅk olar. 

Bioloji -tᴅsᴅrr¿fat x¿susiyyᴅtlᴅri ºyrᴅnilᴅn sortlar kollarēn h¿nd¿rl¿y¿nᴅ gºrᴅ h¿nd¿r, orta vᴅ 

al­aq boylu kollara malik olan sortlardēr. Kollarēn h¿nd¿rl¿y¿ 3-10 metr arasēnda dᴅyiĸir. 

Tᴅdqiqat zamanē aydēn olmuĸdur ki, introduksiya olunmuĸ fēndēq sortlarēnēn ᴅksᴅriyyᴅti tez bara 

d¿ĸ¿r, mᴅs. Tondo Romana sortu ᴅkildikdᴅn sonra 2-ci ili bar vermᴅyᴅ baĸlayēr. ¥yrᴅnilᴅn sortlar 

yetiĸmᴅ m¿ddᴅtinᴅ gºrᴅ dᴅ bir-birindᴅn fᴅrqlᴅnirlᴅr. Mᴅsᴅlᴅn, Martarella sortunun yetiĸmᴅ 

m¿ddᴅti ortadēr, 3-4-c¿ ildᴅ bara d¿ĸ¿r vᴅ hᴅr il mᴅhsul verir. ¥yrᴅnilᴅn sortlar meyvᴅlᴅrin xarici 

gºr¿n¿ĸ¿nᴅ gºrᴅ, qabēĵēn rᴅnginᴅ gºrᴅ dᴅ fᴅrqlᴅnir. 
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ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓʍ ʉʆʈʊʆɺ ʌʋʅɼʋʂɸ 

*ʀ.ʄ.ʉʫʣʪʘʥʦʚ
1
, ɼ.ɹ.ɹʘʡʨʘʤʦʚʘ

2
 

1
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʀʥʩʪʠʪʫʪ ʇʣʦʜʦʚʦʜʩʪʚʘ ʠ ʏʘʝʚʦʜʩʪʚʘ 

2
ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ 

 

ʀʟʫʯʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ʆʨʝʛʦʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʤʝʨʠʢʠ ʩ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʝʜʸʪʩʷ ʩ 2002-ʛʦ ʛʦʜʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʩʘʜʫɿʘʢʘʪʘʣʴʩʢʦʛʦ ʆʧʦʨʥʦʛʦ ʇʫʥʢʪʘ ʅʀʀ 

ʧʣʦʜʦʚʦʜʩʪʚʘ ʠ ʯʘʝʚʦʜʩʪʚʘ ʄʉʍɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ, 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ʆʨʝʛʦʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ (90%) ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʐʝʢʠ-ɿʘʢʘʪʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʦʜʥʦʩʪʚʦʣʦʚʳʝ, ʨʘʥʦ ʧʣʦʜʦʥʦʩʷʱʠʝ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭʩʦʨʪʦʚ ʦʪʣʠʯʘʶʪʩʷ, ʢʘʢ ʚʳʩʦʢʠʤ 

ʚʳʭʦʜʦʤ ʷʜʨʘ, ʪʘʢ ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ. ʀʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʬʫʥʜʫʢʘ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡʚʳʭʦʜ ʷʜʨʘ ʫ ʩʦʨʪʦʚEnnis, Klark, Nesretʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 56,8; 53,8; 53,4%. 

ʉʦʨʪʘ Vilomette, Butter, Levis, Clark, Tonda vi Fonni ʧʨʝʚʦʩʭʦʜʷʪ ʜʨʫʛʠʝ ʩʦʨʪʘ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʤʘʩʩʝ 

100 ʰʪʫʢ ʦʨʝʭʦʚ. ʉʦʨʪ ʂʣʘʨʢ ʠʤʝʝʪ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ʬʫʥʜʫʢʘ ʩʦ ʩʢʦʨʣʫʧʦʡ, ʥʦ ʚʳʭʦʜ ʷʜʨʘ 

ʦʯʝʥʴ ʚʳʩʦʢʠʡ. ʕʪʠ ʩʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʙʫʜʫʱʝʤ ʚ ʩʝʣʝʢʮʠʠ, ʘ ʪʘʢʞʝ  ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʩʘʜʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʉʦʨʪʘ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʠʩʴ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʚʳʩʦʢʦʨʦʩʣʳʝ, ʩʨʝʜʥʝʨʦʩʣʳʝ ʠ ʥʠʟʢʦʨʦʩʣʳʝ ʢʫʩʪʳ. ɺʳʩʦʪʘ ʢʫʩʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3-10 
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ʤʝʪʨʦʚ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ 

ʬʫʥʜʫʢʘ ʦʪʣʠʯʘʶʪʩʷ ʨʘʥʥʠʤ ʧʣʦʜʦʥʦʰʝʥʠʝʤ. ʂ ʧʨʠʤʝʨʫ, ʩʦʨʪ ʊʦʥʜʦ ʈʦʤʘʥʘ ʚʩʪʫʧʘʝʪ ʚ 

ʧʣʦʜʦʥʦʰʝʥʠʝ ʥʘ 2-ʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. ʉʦʨʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ. ʂ ʧʨʠʤʝʨʫ, 

ʩʦʨʪ ʄʘʨʪʘʨʝʣʣʘ ʠʤʝʝʪ ʩʨʝʜʥʠʡ ʩʨʦʢ ʩʦʟʨʝʚʘʥʠʷ, ʧʣʦʜʦʥʦʩʠʪ ʥʘ 3-4 ʛʦʜ ʠ ʜʘʸʪ  ʝʞʝʛʦʜʥʳʡ 

ʫʨʦʞʘʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʦʪʣʠʯʘʶʪʩʷ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʧʣʦʜʦʚ ʠ ʮʚʝʪʦʤ ʩʢʦʨʣʫʧʳ. 

ʉʦʨʪʘ, ʦʧʠʩʘʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʧʨʝʚʦʩʭʦʜʷʪ ʨʘʡʦʥʠʨʦʚʘʥʳʝ ʩʦʨʪʘʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʫʢ, ʠʥʪʨʦʜʫʢʮʠʷ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʳʭʦʜ ʷʜʨʘ, ʞʠʨʥʦʩʪʴ 
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Study of the adaptation of introduced hazelnut varieties from the Oregon University of USA with the 

aim of enriching the gene pool and satisfying the food needs of the population has been studied since 

2002. 

The experiments are carried out in the collection garden of the Zagatala Base Station of the Research 

Institute for Fruit and Tea Growing of the Ministry of Agriculture. The study showed that most of the  

nuts introduced from the University of Oregon (90%) were adapted to the soil and climatic conditions of 

the Sheki-Zagatala region. Among the studied species, single-stem, early fruiting, resistant to diseases and 

pests and high-yielding varieties were identified. Some of the varieties introduced from America differ in 

both high core yield and high fat content. From the studied hazelnut varieties, the highest kernel  yield 

was in varieties Ennis, Clark and Nesret, respectively 56.8; 53.8; 53.4%. Varieties Vilomette, Butter, 

Levis, Clark, Tonda vi Fonni are superior to other varieties by weight of 100 pcs. nuts. Although the 

Clark variety has a low shell weight, the kernel yield is very high. These varieties can be used in the 

future to create new gardens in our country, as well as for breeding purposes. 

Varieties, the biological and economic features of which have been studied, are divided into tall, 

medium and low bushes. The height of the bushes ranges from 3-10 meters. 

During the study, it was found that most varieties have early fruiting. For example, the Tondo 

Romana variety comes into fruition in the 2nd year. 

Varieties also differ in maturity. For example, the Martarella variety has an average ripening period, 

enters fruiting for 3-4 years and has an annual yield. The studied varieties also differ in the shape and 

color of the shell.The varieties described in the article are superior to zoned varieties in productivity and 

resistance to soil and climatic conditions, diseases and pests. 

 

Key words: hazelnuts, introduction, biological and economic characteristics, productivity, kernel yield, 

fat content 
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Tᴅcr¿bᴅlᴅrin qoyulduĵu Daĵlēq ķirvan bºlgᴅsindᴅ yerlᴅĸᴅn Qobustan BTS-dᴅ quraqlēĵēn yaz- 

yay aylarēna tᴅsad¿f etmᴅsi, ilboyu nᴅmliklᴅ az tᴅmin olunan, qēĸē sᴅrt, soyuq ke­ᴅn kontinental 

iqlimᴅ malik olmasē nᴅzᴅrᴅ alēnmēĸ vᴅ quraqlēĵa, soyuĵa, ĸaxtaya davamlē sortlarn¿munᴅlᴅrin 

seleksiyasē mᴅqsᴅdilᴅ qoyulmuĸ tᴅcr¿bᴅlᴅrdᴅbitkilᴅrin inkiĸafēnēn, mᴅhsuldarlēĵēnēn vegetasiya 

dºvr¿ ᴅrzindᴅ su ilᴅ tᴅminatēndan, habelᴅ, temperatur rejimindᴅn asēlēlēĵē ºyrᴅnilmiĸdir. Qobustan 

hidrometeoroloji stansiyasēnēn mᴅlumatlarēndan gºr¿n¿r ki, tᴅdqiqatēn aparēldēĵē ᴅkin illᴅrindᴅ bu 

bºlgᴅdᴅ iqlim ĸᴅraiti ᴅsasᴅn qeyri-sabit olmuĸ vᴅ bu mᴅhsuldarlēĵa da ºz tᴅsirini gºstᴅrmiĸdir. 2017- 

2018-ci ᴅkin ilindᴅ iyunun sonu, iyul ayēnēn ᴅvvᴅlindᴅ kᴅskin istilᴅrin baĸlamasē ilᴅ bu bºlgᴅdᴅ 

mᴅhsuldarlēq azalmēĸ vᴅ ¿mumi mᴅhsul yēĵēmē gºzlᴅnildiyindᴅn aĸaĵē olmuĸdur. Vegetasiya 

dºvr¿n¿n ᴅvvᴅlindᴅ bol yaĵēntē d¿ĸsᴅ dᴅ, ­i­ᴅk ᴅmᴅlᴅgᴅlmᴅ vᴅ dᴅndolma m¿ddᴅtindᴅkᴅskin 

quraqlēqlarēn baĸlamasē dᴅnlᴅrin xērda olmasēna vᴅ vaxtēndan tez yetiĸmᴅsinᴅ sᴅbᴅb 

olmuĸdur,yaĵēntēlarēn azalmasē toxum ᴅmᴅlᴅ gᴅlmᴅsi vᴅ dolmasē fazasēna tᴅsad¿f etmᴅsi nᴅticᴅsindᴅ 

toxumlar cēlēz olmuĸdur.Digᴅr tᴅdqiqat illᴅrindᴅ dᴅ meteoroloji amillᴅrin mᴅhsuldarlēĵa tᴅsiri 

ºyrᴅnilmiĸ vᴅ m¿qayisᴅli tᴅhlili aparēlmēĸdēr. Pitomniklᴅr ¿zrᴅ ᴅn y¿ksᴅk mᴅhsuldarlēq 2016-2017- 

ci tᴅdqiqat ilindᴅ m¿ĸahidᴅ edilmiĸdir, hᴅmin ildᴅ may-iyun aylarēnda yaĵēntēnēn miqdarē uyĵun 

olaraq72,3 vᴅ 129,2 mm olmuĸdur. Bu isᴅ digᴅr illᴅrlᴅ m¿qayisᴅdᴅ ­oxdur. Vegetasiya m¿ddᴅtinᴅ 

hidrometeoroloji faktorlarēn tᴅsiri ilᴅ ayrē-ayrē tᴅdqiqat illᴅrindᴅ m¿xtᴅlif olmuĸdur. Tᴅdqiqat 

iĸindᴅ meteoroloji amillᴅrin vᴅ temperaturun bitkinin boyuna, inkiĸaf fazalarēna tᴅsiri m¿ᴅyyᴅn 

edilmiĸdir.Noxud sortn¿munᴅlᴅrinin ᴅlveriĸsiz meteoroloji ĸᴅraitᴅ - havanēn temperaturuna, 

torpaĵēn m¿nbitliyinᴅ, quraqlēĵa, ĸaxtaya, soyuĵa, xᴅstᴅliklᴅrᴅ,aqrotexniki ĸᴅraitᴅ vᴅ s. 

m¿nasibᴅtlᴅrindᴅnkompleks ĸᴅkildᴅ istifadᴅ etmᴅklᴅ onlarēn mᴅhsuldarlēĵēnē y¿ksᴅltmᴅk yollarē 

araĸdērēlmēĸdēr. Seleksiya zamanē ᴅn mᴅhsuldar, y¿ksᴅk keyfiyyᴅtli 6 sortn¿munᴅ se­ilᴅrᴅk, onlarēn 

ᴅkin sahᴅlᴅri artērēlmēĸdēr. 

 

A­ar sºzlϸr: noxud, seleksiya, meteoroloji amillϸr, yaĵēntē, quraq dϸmyϸ ĸϸraiti, bitkinin boyu, 

mϸhsuldarlēq 

 

GĶRĶķ 

 

D¿nyada baĸ verᴅn iqlim dᴅyiĸikliklᴅri stress amillᴅrin artmasēna vᴅ qiymᴅtli bitki 

nºvlᴅrinin mᴅhvinᴅ sᴅbᴅb olmuĸdur. Buna gºrᴅ dᴅ, biom¿xtᴅlifliyin qorunmasē, toplanmasē, 

bᴅrpasē, ºyrᴅnilmᴅsi vᴅ yaranmēĸ stress amillᴅrᴅ-quraqlēĵa, soyuĵa, ĸaxtaya, xᴅstᴅliklᴅrᴅ qarĸē 

davamlē genotiplᴅrin m¿ᴅyyᴅnlᴅĸdirilmᴅsi, elᴅcᴅ dᴅ seleksiyasē g¿n¿n ᴅn aktual, ᴅn vacib 

mᴅsᴅlᴅsi kimi qarĸēda durur (ɸʣʠʝʚ, ʊʘʣʘʠ, ʄʫʩʘʝʚ ʠ.ʜʨ., 2013; ᴄliyev, ᴄkpᴅrov, Mᴅmmᴅdov, 

2008). Bu mᴅqsᴅdlᴅ ICARDA-dan introduksiya olunmuĸ noxud sortm¿munᴅlᴅrinin m¿qayisᴅli 

ĸᴅkildᴅ qiymᴅtlᴅndirilmᴅsi vᴅ quraqlēĵa davamlēlēĵē da nᴅzᴅrᴅ alēnaraq tᴅsᴅrr¿fat gºstᴅricilᴅrinᴅ 

gºrᴅ fᴅrqlᴅnᴅn formalarēnēn se­ilmᴅsi ilᴅ y¿ksᴅk mᴅhsuldarlēqlē sortlarēn yaradēlmasē ¿zrᴅ 

tᴅdqiqat iĸi aparēlmēĸdēr. 

Noxud sortn¿munᴅlᴅrinin seleksiyasē zamanē hᴅm daxili, hᴅm dᴅ xarici bazarda rᴅqabᴅt 

qabiliyyᴅtli yeni noxud sortlarēnēn yaradēlmasē mᴅqsᴅdi ilᴅ tᴅcr¿bᴅlᴅr qoyulmuĸdur. Tᴅdqiqat 

iĸindᴅ dᴅmyᴅ bºlgᴅlᴅrindᴅ noxudun digᴅr bitkilᴅrᴅ nisbᴅtᴅn ¿st¿nl¿klᴅri ᴅsas gºt¿r¿lm¿ĸd¿r. 

mailto:sh.haci@yahoo.com
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BMT-nin ᴄrzaq vᴅ Kᴅnd Tᴅsᴅrr¿fatē Tᴅĸkilatēnēn (FAO) bu bitkinin gᴅlᴅcᴅkdᴅ quraq regionlarda 

becᴅrilmᴅsini tºvsiyᴅ etmᴅsini nᴅzᴅrᴅ alaraq,Daĵlēq ķirvan bºlgᴅsinin torpaq-iqlim ĸᴅraitinᴅ 

adaptasiya qabiliyyᴅtli, quraqlēĵa, soyuĵa, xᴅstᴅliklᴅrᴅ davamlē yeni sortlarēn yaradēlmasē,y¿ksᴅk 

mᴅhsuldar, iqtisadi cᴅhᴅtdᴅn sᴅrfᴅli vᴅ y¿ksᴅk keyfiyyᴅtli sortlarēn se­ilmᴅsi, ᴅrzaq 

tᴅhl¿kᴅsizliyinin tᴅmin edilmᴅsi, mᴅhsul bolluĵunun yaradēlmasē mᴅqsᴅdilᴅ istehsalata tᴅtbiqi 

mᴅsᴅlᴅlᴅri araĸdērēlmēĸdēr. 

¥lkᴅnin ᴅrzaq tᴅhl¿kᴅsizliyinin tᴅmin edilmᴅsi vᴅ mᴅhsul bolluĵunun yaradēlmasēmᴅqsᴅdilᴅ 
ilk nºvbᴅdᴅ daxili ᴅrzaq tᴅlᴅbatēnēn yerli istehsal hesabēna tamamilᴅ ºdᴅnilmᴅsinᴅ vᴅ ᴅrzaq 

idxalēndan asēlēlēĵēn azaldēlmasēna nail olmaq lazēmdēr. D¿nyada baĸ verᴅn qlobal iqlim 

dᴅyiĸmᴅlᴅri fonunda bu problemlᴅrin hᴅlli respublikamēzda qᴅbul edilmiĸ dºvlᴅt proqramlarē 

hesabēna tᴅdricᴅn nizamlanēr. Belᴅ ki, Azᴅrbaycan Respublikasē Prezidentinin 02 mart 2001-ci il 

tarixli Sᴅrᴅncamē ilᴅ tᴅsdiq edilmiĸ ñAzᴅrbaycan Respublikasēnēn ᴅrzaq tᴅhl¿kᴅsizliyi Proqramēò, 

Azᴅrbaycan Respublikasē Prezidentinin 25 avqust 2008-ci il tarixli Sᴅrᴅncamē ilᴅ tᴅsdiq edilmiĸ 

ñ2008-2015-ci illᴅrdᴅ Azᴅrbaycan Respublikasēnda ᴅhalinin ᴅrzaq mᴅhsullarē ilᴅ etibarlē 

tᴅminatēna dair Dºvlᴅt Proqramēò vᴅ elᴅcᴅ dᴅ ñAzᴅrbaycan Respublikasē regionlarēnēn 2014- 

2018-ci illᴅrdᴅ sosial-iqtisadi inkiĸafēò Dºvlᴅt Proqramē ºlkᴅnin ᴅrzaq m¿stᴅqilliyinin qorunub 

saxlanēlmasēnda ᴅn m¿h¿m h¿quqi-normativ akt hesab edilir. Respublikanēn ᴅrzaq tᴅminatēnēn 

yaxĸēlaĸdērēlmasē vᴅ ᴅhalinin ᴅrzaq mᴅhsullarēna olan tᴅlᴅbatēnēn yerli istehsal hesabēna 

ºdᴅnilmᴅsi mᴅqsᴅdilᴅ son illᴅr dºvlᴅt tᴅrᴅfindᴅn bir sēra tᴅdbirlᴅr hᴅyata ke­irilmᴅkdᴅdir. Belᴅ  

ki, Azᴅrbaycan Respublikasē Prezidentinin 06 dekabr 2016-cē il tarixli Fᴅrmanē ilᴅ ñAzᴅrbaycan 

Respublikasēnda kᴅnd tᴅsᴅrr¿fatē mᴅhsullarēnēn istehsalēna vᴅ emalēna dair Strateji Yol Xᴅritᴅsiò 

tᴅsdiq edilmiĸ vᴅ Strateji hᴅdᴅf 2-dᴅ ñKᴅnd tᴅsᴅrr¿fatē mᴅhsullarēnēn istehsal potensialēnēn dᴅyᴅr 

zᴅnciri ¿zrᴅ artērēlmasēò yollarē gºstᴅrilmiĸdir (Azᴅrbaycan Respublikasē Prezidentinin 2016-cē il 

6 dekabr tarixli Fᴅrmanē). Tᴅdqiqatēn ᴅsas obyekti olan noxud bitkisinin geniĸ sahᴅlᴅrdᴅ ᴅkini 

¿­¿n Azᴅrbaycanda ᴅlveriĸli tᴅbii-coĵrafi vᴅ iqlim ĸᴅraiti mºvcuddur. Lakin paxlalē bitkilᴅr, 

elᴅcᴅ dᴅ,noxud ᴅsasᴅn, daĵᴅtᴅyi, daĵlēq-dᴅmyᴅ zonalarēnda becᴅrildiyindᴅn quraqlēĵa, soyuĵa, 

ĸaxtaya, xᴅstᴅliklᴅrᴅ davamlē, h¿nd¿rboylu, mᴅhsuldar vᴅ keyfiyyᴅtli sortlarēn yetiĸdirilmᴅsinᴅ 

diqqᴅti artērmaĵē tᴅlᴅb edir. A.M.Alpatyevᴅ gºrᴅ, kᴅnd tᴅsᴅrr¿fatē bitkilᴅrinin mᴅhsuldarlēĵē 

atmosferin, torpaĵēn vᴅ aqrotexniki ĸᴅraitin birgᴅ assimilyasiyasēnēn nᴅticᴅsidir. 

Tᴅdqiqat iĸinin mᴅqsᴅdi noxud bitkisi genotiplᴅrinin Daĵlēq ķirvan bºlgᴅsindᴅ selektiv 

istiqamᴅtlᴅrdᴅ kᴅmiyyᴅt vᴅ keyfiyyᴅt gºstᴅricilᴅrinin hᴅrtᴅrᴅfli ºyrᴅnilmᴅsi, qiymᴅtli genotiplᴅrin 

m¿ᴅyyᴅnlᴅĸdirilmᴅsi vᴅ onlardan yeni sortlarēn yaradēlmasēnda istifadᴅ edilmᴅsi, milli 

genofondun zᴅnginlᴅĸdirilmᴅsi, ICARDA beynᴅlxalq tᴅĸkilatēndan introduksiya olunmuĸ 

formalarēn toplanmasē, ºyrᴅnilmᴅsi, seleksiya yolu ilᴅ yeni formalarēn alēnmasē ¿­¿n 

n¿munᴅlᴅrin se­ilᴅrᴅk artērēlmasē vᴅ fermerlᴅrᴅ ᴅn yaxĸē sortlarēn ᴅkilib becᴅrilmᴅsi ¿­¿n tᴅqdim 

olunmasēdēr. 

 
MATERĶAL Vᴄ METODLAR 

 
Tarla tᴅcr¿bᴅlᴅri ᴄkin­ilik ET Ķnstitutunun Qobustan BTS-dᴅ qoyulmuĸdur. Tᴅdqiqat 

m¿ddᴅtindᴅ fenoloji m¿ĸahidᴅlᴅr Quraq ᴄrazilᴅrdᴅ Kᴅmd Tᴅsᴅrrr¿fatē Tᴅdqiatlarē ¿zrᴅ 

Beynᴅlxalq Mᴅrkᴅz ICARDA-dan introduksiya olunmuĸ ¿mumilikdᴅ 8 pitomnikdᴅ birlᴅĸmiĸ  

247 sortn¿munᴅ ¿zᴅrindᴅ aparēlmēĸdēr(ʂʫʧʝʨʤʘʥ, 1984). 

Tᴅcr¿bᴅlᴅrin qoyulmasē vᴅ qiymᴅtlᴅndirmᴅlᴅrin aparēlmasēnda B.A.Dospexovun ñʄʝʪʦʜʠʢʘ 

ʧʦʣʝʚʦʛʦ ʦʧʳʪʘò, ᴄ.C.Musayev, H.S.H¿seynov, Z.A.Mᴅmmᴅdov ñDᴅnli taxēl bitkilᴅrinin 

seleksiyasē sahᴅsindᴅ tᴅdqiqat iĸlᴅrinᴅ dair tarla tᴅcr¿bᴅlᴅrinin metodikasēò-ēndan istifadᴅ 

olunmuĸdur. Noxud sortn¿munᴅlᴅri ᴅkilmiĸ sahᴅlᴅrᴅ qulluq bºlgᴅ ¿­¿n (Qobustan BTS-nin 

yerlᴅĸdiyi Daĵlēq ķirvan bºlgᴅsi) ¿mumi qᴅbul olunmuĸ aqrotexniki qaydalara ᴅsasᴅn 

aparēlmēĸdēr. 
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NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 

 

Tᴅcr¿bᴅlᴅrin qoyulduĵu Daĵlēq ķirvan bºlgᴅsi ºz¿nᴅmᴅxsus ­ox m¿rᴅkkᴅb iqlim ĸᴅraitinᴅ 

malikdir. Daĵlēq ķirvan bºlgᴅsi quraqlēĵēn yaz-yay aylarēna tᴅsad¿f etdiyi, ilboyu nᴅmliklᴅ az 

tᴅmin olunan, qēĸē sᴅrt, soyuq ke­ᴅn kontinental iqlimᴅ malik bºlgᴅdir. Bu bºlgᴅdᴅ, ᴅsasᴅn, taxēl 

vᴅ paxlalē bitkilᴅr becᴅrilir. Bitkilᴅrin inkiĸafē, mᴅhsuldarlēĵē vegetasiya dºvr¿ ᴅrzindᴅ su ilᴅ 

tᴅminatēndan vᴅ habelᴅ, temperatur rejimindᴅn asēlēdēr. Bu bºlgᴅdᴅ illik atmosfer ­ºk¿nt¿lᴅrinin 

miqdarē orta ­oxillik mᴅlumatlara ᴅsasᴅn 400-500 mm tᴅĸkil etmᴅklᴅ, havanēn orta ­oxillik 

temperaturu 10,7-14
0
C-dir.Tᴅcr¿bᴅlᴅr qoyulan sahᴅlᴅr (ᴄkin­ilik Elmi Tᴅdqiqat Ķnstitutunun 

Qobustan Bºlgᴅ Tᴅcr¿bᴅ stansiyasēnēn ᴅkin sahᴅlᴅri) dᴅniz sᴅviyyᴅsindᴅn 780 m y¿ksᴅklikdᴅ 

yerlᴅĸir. Torpaq ºrt¿y¿ a­ēq-ĸabalēdē olmaqla karbonatlēdēr. ᴄkin sahᴅsindᴅ torpaq qatēnda 

humusun miqdarē 1,25-2,17%, ph=8,6, asan mᴅnimsᴅnilᴅn azot 1 kq torpaqda 42,8 mq, fosfor 

23,5 mq, K2O 100 mq torpaqda 17,5 mq-dēr. Tᴅcr¿bᴅ qoyulan ᴅkin sahᴅsi zᴅif qᴅlᴅvi m¿hitᴅ 

malik olmaqla, humus baxēmēndan normaldēr (H¿mmᴅtov, 2013). Tᴅdqiqat iĸindᴅ noxudun 

seleksiyasē ¿zrᴅ tᴅcr¿bᴅlᴅr Qobustan BTS-dᴅ, su ilᴅ tᴅmin olunmayan dᴅmyᴅ ĸᴅraitindᴅ hᴅyata 

ke­irilmiĸdir. Qlobal iqlim dᴅyiĸkᴅnlikliyi, temperaturum y¿ksᴅlmᴅsi, yaĵēntēlarēn lazēmi 

miqdardan az olmasē vᴅ ᴅsasᴅn, payēz-qēĸ aylarēnda bol yaĵēntēlarēn d¿ĸmᴅsi, yaz-yay aylarēnda 

isᴅ yaĵēntēlarēn az olmasē bu bºlgᴅ ¿­¿n xarakterikdir. Kᴅskin istilᴅrin baĸlamasē ilᴅ bu bºlgᴅdᴅ 

mᴅhsuldarlēq azalēr vᴅ ¿mumi mᴅhsul yēĵēmē gºzlᴅnildiyindᴅn aĸaĵē ola bilir. Vegetasiya 

dºvr¿n¿n ᴅvvᴅlindᴅ bol yaĵēntē d¿ĸsᴅ dᴅ, dᴅndolma m¿ddᴅtindᴅ kᴅskin quraqlēĵēn baĸlamasē 

dᴅnlᴅrin xērda olmasēna vᴅ vaxtēndan tez yetiĸmᴅsinᴅ sᴅbᴅb olur. Ķyun ayēnda bol yaĵēntē 

d¿ĸd¿kdᴅ isᴅ mᴅhsuldarlēq da y¿ksᴅk olur. Bitkilᴅr ­i­ᴅklᴅmᴅ fazasēnda olan zaman hava soyuq, 

yaĵēntēlē, hᴅm­inin sᴅrin vᴅ tutqun ke­dikdᴅ ­i­ᴅklᴅrin ­oxunda mayalanma getmir vᴅ ya 

lᴅngiyir, nᴅticᴅdᴅ qºn­ᴅlᴅr, ­i­ᴅklᴅr tºk¿l¿r, mᴅhsuldarlēq kᴅskin azalēr. Bunun sᴅbᴅbi 

mayalanmanēn yaxĸē getmᴅmᴅsi ilᴅ bᴅrabᴅr, havanēn soyuq, yaĵēntēlē, hᴅm­inin sᴅrin vᴅ tutqun 

ke­mᴅsi zamanē qºn­ᴅlᴅrin, elᴅcᴅ dᴅ ­i­ᴅklᴅrin askoxitoz, fuzarioz vᴅ baĸqa xᴅstᴅliklᴅrᴅ 

sirayᴅtlᴅnmᴅsidir ki, nᴅticᴅdᴅ qºn­ᴅ vᴅ ­i­ᴅklᴅr mᴅhv olur. 

M¿xtᴅlif vegetasiya illᴅri ¿­¿n Qobustan hidrometeoroloji stansiyasēnēnmᴅlumatlarēndan 

belᴅ gºr¿n¿r ki, iqlim ĸᴅraiti ᴅsasᴅn qeyri-sabit olmuĸdur. Belᴅ ki, 2015-2016-cē tᴅsᴅrr¿fat ilindᴅ 

sentyabr ayēnda 26,2 mm yaĵēntē d¿ĸd¿y¿ halda, oktyabr ayēnda 3 dᴅfᴅ artēq yaĵēntē d¿ĸm¿ĸd¿r. 

Sentyabrda yaĵēntēnēn orta ­oxilliyᴅ yaxēn olduĵu halda (31 mm) oktyabrda bu gºstᴅrici orta 

­oxillikdᴅn (45,0 mm) ­ox, noyabr-dekabr aylarēnda yaĵēntēnēn miqdarē orta ­oxillikdᴅn 11,4- 

14,5 mm az olmuĸdur. Havanēn temperaturu payēzda-qēĸda orta ­oxillik gºstᴅricilᴅrᴅ yaxēn 

olmuĸdur. Qēĸ aylarēnda ïyanvarda orta ­oxillik yaĵēntēnēn miqdarē uyĵun olaraq 26,3 mm ­ox, 

fevralda 17,7 mm az d¿ĸm¿ĸd¿r.Apreldᴅ 9,4 mm ­ox yaĵēntē d¿ĸsᴅ dᴅ, may,iyun vᴅ iyul 

aylarēnda bu gºstᴅrici ¿mumulikdᴅ 37,1 mm aĸaĵē olmuĸdur. Yaz aylarēnda havanēn temperaturu 

martda 5,8
0
C tᴅĸkil etdiyi halda, iyulda orta ­oxillik 22,6

0
C, orta aylēq isᴅ 23,5

0
C olmuĸ, orta 

­oxillik 3,1
0
C olmuĸ, nisbi r¿tubᴅt orta hesabla 85,3%-dᴅn 55,3%-ᴅ enmiĸdir. 

2016-2017-ci tᴅsᴅrr¿fat ilindᴅ noyabr ayēnda 19,6 mm yaĵēntē d¿ĸd¿y¿ halda dekabr ayēnda 

35,8 mm yaĵēntē d¿ĸm¿ĸd¿r. 2 ay ᴅrzindᴅ orta hesabla 27,7 mm yaĵēntē d¿ĸm¿ĸ, sentyabrda 

yaĵēntēnēn miqdarē (71,3 mm) orta ­oxillikdᴅn 41,2 mm ­ox olduĵu halda oktyabrda (50,2mm) 

bu gºstᴅrici orta ­oxillikdᴅn 5,2 mm ­ox, noyabr-dekabr aylarēnda orta aylēq yaĵēntēnēn miqdarē 

orta ­oxillikdᴅn 6,2 mm az olmuĸdur. Qēĸ aylarēnda ïyanvarda orta ­oxillik yaĵēntēnēn miqdarē 

26,0 mm, fevralda 35,0 mm olduĵu halda bu aylarda orta aylēq yaĵēntē, uyĵun olaraq 9,2 vᴅ 17,1 

mm d¿ĸm¿ĸd¿r. Apreldᴅ 21,5 mm yaĵēntē d¿ĸsᴅ dᴅ, may, iyun vᴅ iyul aylarēnda bu gºstᴅrici 

¿mumulikdᴅ, 67,1 mm olmuĸdur. Yaz aylarēnda havanēn orta ­oxillik temperaturu martda 3,1
0
C 

tᴅĸkil etdiyi halda, iyulda 22,6
0
C, orta aylēq isᴅ uyĵun olaraq 5,6

0
C vᴅ 25,0

0
C olmuĸ, nisbi 

r¿tubᴅt orta hesabla 79%-dᴅn 48%-ᴅ enmiĸdir. Havanēn temperaturu payēzda-qēĸda orta ­oxillik 

gºstᴅricilᴅrᴅ yaxēn olmuĸdur. 

2017-2018-ci tᴅsᴅrr¿fat ilindᴅ yaĵēntē miqdarēnēn orta ­oxillik cᴅmi 406 mm, orta aylēq cᴅmi 
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360,3 mm olmuĸdur. Noyabr, dekabr, yanvar aylarēnda yaĵēntēnēn miqdarē bir-birinᴅ yaxēn 

olmuĸ, orta hesabla 24,1 mm, fevral vᴅ apreldᴅ isᴅ orta hesabla 54,1 mm yaĵēntē d¿ĸm¿ĸd¿r, 

havanēn temperaturu isᴅ orta hesabla 11,2
0
C olmuĸdur. ¢i­ᴅklᴅmᴅ vᴅ paxla ᴅmᴅlᴅgᴅlmᴅ 

fazalarēnēn ᴅhatᴅ etdiyi dºvrlᴅrdᴅ yaĵēntēnēn miqdarē kᴅskin azalmēĸ, orta qiymᴅt 25,15 mm 

olmuĸdur. Havanēn temperaturu yetiĸmᴅ fazasēnda iyunun III ong¿nl¿y¿ndᴅ (36,8
0
C) vᴅ iyulun I 

ong¿nl¿y¿ndᴅ (39,8
0
C) kᴅskin y¿ksᴅlmiĸdir. Gºstᴅrilᴅn dºvrdᴅ nisbi r¿tubᴅt yanvar ayē ilᴅ 

m¿qayisᴅdᴅ 45-48% azalmēĸdēr. Son 3 ayda yaĵēntēlarēn azalmasēnēn toxum ᴅmᴅlᴅ gᴅlmᴅsi vᴅ 

dolmasē fazasēna tᴅsad¿f etmᴅsi nᴅticᴅsindᴅ toxumlar cēlēz olmuĸ, mᴅhsuldarlēq aĸaĵē 

d¿ĸm¿ĸd¿r.Ekstremal iqlim amillᴅri-bᴅzᴅn quraq, bᴅzᴅn yaĵēntēlarēn ­ox d¿ĸmᴅsi bitki  

ºrt¿y¿n¿n zᴅiflᴅmᴅsinᴅ gᴅtirib ­ēxarēr (Bray, Baily-Serres, Weretilnyk, 2000; Khakwani, Dennet, 

Munir, 2011; Long, Ort, 2010; Reynolds, Ort, 2010; Silva, Nogueria, 2011). 

Tᴅdqiqatlar zamanē hidrometeoroloji faktorlarēn tᴅsiri ilᴅ noxud sortn¿munᴅlᴅrinin 

vegetasiya m¿ddᴅtinin tᴅdqiqat illᴅrindᴅ m¿xtᴅlif olmasē m¿ᴅyyᴅn edilmiĸdir. 4 illik (2015-2019- 

ci illᴅr) gºstᴅricilᴅrᴅ gºrᴅ inkiĸaf fazalarēnda: ᴅkin-­ēxēĸda 2-9, ­i­ᴅklᴅmᴅ-yeyiĸmᴅdᴅ 2-3, ᴅkin- 

yetiĸmᴅdᴅ isᴅ 9-11 g¿n fᴅrq olmuĸdur (Cᴅdvᴅl 1). A.Ķ.Rudenkoya gºrᴅ, havanēn orta  

temperaturu nᴅ qᴅdᴅr y¿ksᴅk olarsa, m¿xtᴅlif sortlarda vegetasiya m¿ddᴅti bir o qᴅdᴅr qēsa olar. 

Belᴅ ki, cᴅdvᴅldᴅn gºr¿nd¿y¿ kimi, 2018-ci ildᴅ havanēn temperaturunun y¿ksᴅk olmasē 

nᴅticᴅsindᴅ (­i­ᴅklᴅmᴅ-yetiĸmᴅ mᴅrhᴅlᴅsindᴅ) noxudda yetiĸmᴅ ke­ᴅn illᴅrᴅ nisbᴅtᴅn 6-7 g¿n tez 

baĸa ­atmēĸdēr (Noxudda ­i­ᴅklᴅmᴅ adᴅtᴅn, 2-3 hᴅftᴅ ᴅrzindᴅ baĸa ­atēr vᴅ 50-61 g¿ndᴅ mᴅhsul 

k¿tlᴅvi yetiĸir). ¢i­ᴅklᴅmᴅ-yetiĸmᴅ m¿ddᴅti 8-9 hᴅftᴅ davam etmiĸdir. 

R.B.Deminanēn m¿ĸahidᴅlᴅrinᴅ gºrᴅ, kifayᴅt qᴅdᴅr istiliyin olmadēĵē yaĵēĸlē havada 

noxudun yetiĸmᴅsi ­ox g¿cl¿ dᴅrᴅcᴅdᴅ gecikir, amma vegetativ k¿tlᴅ ­ox olur. Aĸaĵē 

temperaturda, elᴅcᴅ dᴅ yaĵēntēlar ­ox olan zaman noxud vᴅ digᴅr bitkilᴅr gec yetiĸir, amma 

bitkilᴅrin h¿nd¿rl¿y¿ y¿ksᴅk olur (ᴄsᴅdova, Qafarova, 2011). 
 

Cᴅdvᴅl 1.Noxud sortn¿munᴅlᴅrinin inkiĸaf fazalarē vᴅ mᴅhsuldarlēĵēna meteoroloji faktorlarēn tᴅsiri 
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1 F.08-49 181 56 231 175 173 57 220 185 181 59 222 260 

2 F.08-105 180 57 225 278 174 56 220 279 181 60 222 275 

3 F.09-127 183 60 216 212 186 60 245 236 183 61 241 175 

4 F.09-137 187 54 212 237 185 54 239 248 187 62 242 320 

5 F.09-159 188 59 212 312 186 59 244 356 185 60 241 270 

6 F.09-256 188 53 213 218 184 54 220 235 188 61 242 240 

7 F.09-259 190 55 214 260 183 59 237 286 190 58 239 275 

8 F.09-271 190 55 214 279 182 61 220 280 189 58 242 205 

9 F.09-280 185 60 244 212 183 59 236 225 182 58 243 225 
10 F.09-281 184 55 238 250 183 59 236 262 182 56 241 185 

11 F.09-287 183 52 219 239 183 59 236 249 182 61 241 225 
13 F.09-304 174 51 217 176 180 60 220 198 179 61 220 380 

14 F.06-158 182 52 248 470 175 57 242 461 182 54 242 280 

15 F.07-20 184 56 246 520 176 57 242 485 184 55 243 255 
16 F.07-22 182 56 246 340 176 54 242 345 182 59 241 230 

17 F.07-28 181 58 250 127 176 54 242 124 181 60 246 295 
18 F.07-31 184 59 249 320 176 54 245 312 184 55 245 220 
19 F.07-44 185 51 248 430 176 54 245 421 182 58 243 280 
20 F.07-239 185 51 248 240 176 54 244 236 181 56 239 280 
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21 F.07-261 183 51 248 308 174 56 244 298 184 54 240 240 

22 F.07-280 184 54 252 380 174 56 244 365 180 55 239 340 

23 F.09-70 182 60 235 565 173 56 219 645 185 51 217 220 

24 F.09-81 183 59 252 428 173 56 246 481 184 58 239 280 

25 F.09-85 184 57 244 537 173 58 246 512 180 57 240 260 

26 F.09-149 183 56 244 120 174 58 246 115 181 54 238 260 

27 F.09-153 189 54 242 130 181 59 246 119 179 56 239 265 

28 F.09-198 183 55 246 176 182 58 241 171 182 57 240 290 

29 F.09-216 183 55 246 460 172 58 241 458 184 54 238 295 

30 F.09-219 182 53 228 291 173 56 219 302 189 59 221 345 

31 ILC 487 184 57 231 486 175 59 222 486 190 60 222 340 

32 Sultan 187 57 238 310 177 59 231 320 183 56 232 285 
 

G¿cl¿ yaĵēntēlar zamanē noxud kollarēnēn boyu h¿nd¿r olur. Normal temperaturda vᴅ az 

yaĵēntēlē havada isᴅ noxud tez yetiĸir, lakin bitkinin h¿nd¿rl¿y¿ ­ox olmur. Quru, isti havada 

bitkilᴅr qēsaboylu olmaqla, vegetasiya m¿ddᴅti dᴅ daha tez baĸa ­atēr. Quraqlēqda noxud 

sortn¿munᴅlᴅrindᴅ vegetasiya m¿ddᴅtinin azalmasē, ᴅsasᴅn, ­i­ᴅklᴅmᴅ-yetiĸmᴅ fazasēnēn 

qēsalmasē hesabēna baĸ verir. Bu adᴅtᴅn, gecyetiĸᴅn sortn¿munᴅlᴅrdᴅ daha ­ox rast gᴅlinir. Bu 

sortn¿munᴅlᴅrdᴅ boyun qēsalmasē ilᴅ mᴅhsuldarlēĵēn aĸaĵē d¿ĸmᴅsi m¿ĸahidᴅ olunmuĸdur. 100 

dᴅnin k¿tlᴅsindᴅ azalmalar m¿ĸahidᴅ olunmuĸ vᴅ bu iri toxumlu sortn¿munᴅlᴅrdᴅ daha ­ox hiss 

olunmuĸdur. 

ᴄlveriĸsiz meteoroloji ĸᴅraitdᴅ-k¿lᴅk, g¿cl¿ yaĵēntē vᴅ ya quraqlēq olduqda, noxudda qºn­ᴅ 

vᴅ ­i­ᴅklᴅr tºk¿lmᴅyᴅ qarĸē g¿cl¿ m¿qavimᴅt gºstᴅrsᴅ dᴅ, bunun qarĸēsēnē almaq m¿mk¿n olmur 

(Asadova, 2011; H¿seynova, 2013; ᴄsᴅdova, Qafarova, 2011). Tᴅdqiqat iĸindᴅ noxud 

sortn¿munᴅlᴅrinin tºk¿lmᴅyᴅ davamlē formalarēnēn se­ilmᴅsinᴅ diqqᴅt edilmiĸ, onlara 

meteoroloji faktorlarēn tᴅsiri m¿ĸahidᴅ olunmuĸdur. 

Meteoroloji faktorlarēn ayrē-ayrē pitomniklᴅrdᴅ mᴅhsuldarlēq gºstᴅricilᴅrinᴅ tᴅsiri 

ºyrᴅnilmiĸdir. CIEN-W pitomnikindᴅki sortn¿munᴅlᴅrin mᴅhsuldarlēĵēnēn 3 illik m¿qayisᴅsi 

zamanē kᴅskin fᴅrq m¿ĸahidᴅ edilmᴅmiĸdir. III tᴅdqiqat ilindᴅ ᴅn y¿ksᴅk mᴅhsuldarlēq F.09-304 

(380 q/m
2
) sortn¿munᴅsindᴅ m¿ᴅyyᴅn edilmiĸdir. Standart Sultan sortu ilᴅ m¿qayisᴅdᴅ 30%-dᴅn 

artēq mᴅhsul vermiĸdir.Mᴅhsuldarlēĵēn orta 3 illik gºstᴅricilᴅri 206,6-285,0 q intervalēnda 

dᴅyiĸmiĸdir. CIEN-W pitomnikindᴅ ᴅn aĸaĵē mᴅhsuldarlēq F.08-49, ᴅn y¿ksᴅkF.09-137 

sortn¿munᴅlᴅrindᴅ m¿ĸahidᴅ edilmiĸdir. Sultan sortu ilᴅ m¿qayisᴅdᴅ F.09-137 sortn¿munᴅsindᴅ 

mᴅhsuldarlēq 63,7 q ­ox olmuĸdur (ķᴅkil 1). 
 

 

ķᴅkil 1. CIEN-W pitomnikindᴅki sotrn¿munᴅlᴅrin mᴅhsuldarlēĵē. 

 

Sortn¿munᴅlᴅrin 3 illik gºstᴅricilᴅrinin ayrē-ayrē pitomniklᴅrdᴅ m¿qayisᴅsi zamanē CIEN- 

LS pitomnikindᴅki sotrn¿munᴅlᴅrin mᴅhsuldarlēĵēnēn I tᴅdqiqat ilindᴅ 6, II tᴅdqiqat ilindᴅ 9, III 

tᴅdqiqat ilindᴅ 11 sortn¿munᴅdᴅ standart Sultan sortundan y¿ksᴅk olmasē m¿ĸahidᴅ olunmuĸdur. 
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I vᴅ II tᴅdqiqat illᴅrindᴅ gºstᴅricilᴅr bir-birinᴅ yaxēn olsa da ᴅn y¿ksᴅk gºstᴅrici F.09-219 (520 

q/m
2
) sortn¿munᴅsindᴅ olmuĸdur. III tᴅdqiqat ilindᴅ sortn¿munᴅlᴅrin mᴅhsuldarlēĵē ᴅvvᴅlki 

illᴅrlᴅ m¿qayisᴅdᴅ nisbᴅtᴅn aĸaĵē olmuĸdur. ¢i­ᴅklᴅmᴅ vᴅ paxla ᴅmᴅlᴅgᴅlmᴅ fazalarēnēn ᴅhatᴅ 

etdiyi dºvrlᴅrdᴅ yaĵēntēnēn miqdarēnēn kᴅskin azalmasēmᴅhsuldarlēĵa da ºz tᴅsirini gºstᴅrmiĸdir. 

F.07-280 vᴅ ILC 480 (340 q/m
2
), F.09-219 (345 q/m

2
) sortn¿munᴅlᴅrindᴅ ᴅn y¿ksᴅk 

mᴅhsuldarlēq qeydᴅ alēnmēĸdēr.Mᴅhsuldarlēĵēn orta 3 illik gºstᴅricilᴅri 165,0-476,6  q 

intervalēnda dᴅyiĸmiĸdir. ᴄn aĸaĵē mᴅhsuldarlēq F.09-149, ᴅn y¿ksᴅk isᴅ F.09-70 

sortn¿munᴅlᴅrindᴅ m¿ĸahidᴅ edilmiĸdir. Sultan sortu ilᴅ m¿qayisᴅdᴅ F.09-70 sortn¿munᴅsindᴅ 

mᴅhsuldarlēq 18,3% ­ox olmuĸdur. ¦mumiyyᴅtlᴅ, 8 sortn¿munᴅdᴅ mᴅhsuldarlēq Sultan 

sortundan 1,61-18,3% intervalēnda y¿ksᴅk olmuĸdur (ķᴅkil 2). 

 

 

 

 

 

 

 

 

 

 

 

 
ķᴅkil 2.CIEN-LS pitomnikindᴅki sotrn¿munᴅlᴅrin mᴅhsuldarlēĵē. 

 

II tᴅdqiqat ilindᴅapreldᴅ 21,5 mm yaĵēntē d¿ĸsᴅ dᴅ, may, iyun aylarēnda bu gºstᴅrici, 

¿mumulikdᴅ, 67,1 mm olmuĸdur. Yaz aylarēnda yaĵēntēnēn ­ox d¿ĸmᴅsi mᴅhsuldarlēĵēn da 

y¿ksᴅk olmasēna ĸᴅrait yaradēr. 3-c¿ ĸᴅkildᴅn gºr¿nd¿y¿ kimi,CICTN pitomnikindᴅki 

sotrn¿munᴅlᴅrin mᴅhsuldarlēĵē II tᴅdqiqat ilindᴅ daha ­ox olmuĸdur. ᴄn y¿ksᴅk mᴅhsuldarlēq 

F.08-200 (700q/m
2
), ᴅn aĸaĵē F.07-44 (125q/m

2
) sortn¿munᴅlᴅrindᴅ olmuĸdur. Bu pitomnikdᴅki 

sortn¿munᴅlᴅrdᴅ mᴅhsuldarlēq ayrē-ayrē illᴅrdᴅ m¿xtᴅlif olsa da, gºstᴅricilᴅr bir-birindᴅn kᴅskin 

fᴅrqlᴅnmᴅmiĸdir. F.08-200 sortn¿munᴅsindᴅ mᴅhsuldarlēq sonrakē illᴅrdᴅ daha aĸaĵē olmuĸdur. 

Mᴅhsuldarlēĵēn orta 3 illik gºstᴅricilᴅri 250,0-413,0 q intervalēnda dᴅyiĸmiĸdir. ᴄn aĸaĵē 

mᴅhsuldarlēq F.03-102, ᴅn y¿ksᴅk isᴅ F.08-200 sortn¿munᴅlᴅrindᴅ m¿ĸahidᴅ edilmiĸdir. Sultan 

sortu ilᴅ m¿qayisᴅdᴅ F.08-200 sortn¿munᴅsindᴅ mᴅhsuldarlēq 95,3q ­ox olmuĸdur.¦mumiyyᴅtlᴅ, 

20 sortn¿munᴅdᴅn 9-nun mᴅhsuldarlēĵē standart Sultan sortundan 5,0-95,3 q ­ox olmuĸdur 

(ķᴅkil3). 

 

 

 

 

 

 

 

 

 

 

 
ķᴅkil 3. CICTN pitomnikindᴅki sotrn¿munᴅlᴅrin mᴅhsuldarlēĵē. 
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CIEN-DT vᴅ CIABN pitomnikindᴅki sotrn¿munᴅlᴅrin mᴅhsuldarlēĵēnēn 3 illik m¿qayisᴅsi 

zamanē CIEN-DT pitomnikindᴅki sortn¿munᴅlᴅrin mᴅhsuldarlēĵēnēn kᴅskin azaldēĵē m¿ĸahidᴅ 

edilir. CIABN pitomnikindᴅki sortn¿munᴅlᴅrdᴅ isᴅ mᴅhsuldarlēq ᴅsasᴅn stabil olmuĸdur. F.09- 

294 sortn¿munᴅsinin mᴅhsuldarlēĵē orta hesabla 390 q/m
2
 olmuĸdur.Mᴅhsuldarlēĵēn orta 3 illik 

gºstᴅricilᴅri CIEN-DT pitomnikindᴅki sortn¿munᴅlᴅrdᴅ 325,6-360,6 q, CIABN pitomnikindᴅki 

sortn¿munᴅlᴅrdᴅ 367,3-389,0 q intervalēnda dᴅyiĸmiĸdir. ᴄn aĸaĵē mᴅhsuldarlēq CIABN 

pitomnikindᴅki sortn¿munᴅlᴅrdᴅn F.09-2, ᴅn y¿ksᴅk isᴅ CIABN pitomnikindᴅki F.09-294 

sortn¿munᴅsindᴅ m¿ĸahidᴅ edilmiĸdir. CIEN-DT pitomnikindᴅki sortn¿munᴅlᴅrdᴅn F.03-104 

(325,6q) ᴅn az, F.09-292 ᴅn ­ox mᴅhsuldar olmuĸlar (ķᴅkil 4). 
 

 

ķᴅkil 4. CIEN-DT vᴅ CIABN pitomnikindᴅki sotrn¿munᴅlᴅrin mᴅhsuldarlēĵē. 

 

Belᴅliklᴅ, bitkilᴅrin sᴅpini vᴅ inkiĸaf fazalarē, elᴅcᴅ dᴅ mᴅhsuldarlēĵē yerli iqlim faktorlarē, 

hava ĸᴅraiti vᴅ bitkilᴅrin bioloji tᴅlᴅbatē ilᴅ sēx ᴅlaqᴅdardēr. Bu gºstᴅricilᴅrdᴅn kompleks ĸᴅkildᴅ 

istifadᴅ etmᴅklᴅ yetiĸdirilᴅcᴅk bitkilᴅrdᴅn y¿ksᴅk mᴅhsuldarlēq ᴅldᴅ etmᴅk m¿mk¿nd¿r. M¿xtᴅlif 

bioloji x¿susiyyᴅtlᴅrᴅ, morfoloji ᴅlamᴅtlᴅrᴅ malik sortn¿munᴅlᴅrin tᴅbiᴅtᴅ vᴅ iqlim sᴅraitinᴅ 

tᴅlᴅbatlarē bir-birindᴅn fᴅrqlᴅnir. Onlarēn ᴅlveriĸsiz meteoroloji ĸᴅraitᴅ - havanēn temperaturuna, 

torpaĵēn m¿nbitliyinᴅ, quraqlēĵa, ĸaxtaya, soyuĵa, xᴅstᴅliklᴅrᴅ vᴅ sairᴅ m¿nasibᴅtlᴅri dᴅ fᴅrqlidir. 

Bu baxēmdan praktiki olaraq sortn¿munᴅlᴅrin meteoroloji elementlᴅrᴅ m¿nasibᴅtlᴅrinᴅ gºrᴅ 

y¿ksᴅk nᴅticᴅ ᴅldᴅ olunmasē ¿­¿n aqrotexniki qaydalar ᴅkilᴅcᴅk kᴅnd tᴅsᴅrr¿fatē bitkilᴅrinin 

bioloji x¿susiyyᴅtlᴅri vᴅ tᴅbii ĸᴅraitlᴅ ciddi uzlaĸmalēdēr. 
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1
, ɻ.ʄ.ʐʠʭʣʠʥʩʢʠʡ

2
, C.ʀ.ɻʫʩʝʡʥʦʚ

1
 

 
1
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʀʥʩʪʠʪʫʪ ɿʝʤʣʝʜʝʣʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

Aʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

2
ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ 

ʋʯʠʪʳʚʘʷ ʥʘʩʪʫʧʣʝʥʠʝ ʟʘʩʫʭʠ ʚ ʚʝʩʝʥʥʝ ï ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ ʩ ʥʠʟʢʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʠ ʩʫʨʦʚʦʡ ʟʠʤʦʡ, ʚʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʦʚʦʜʠʤʳʭ ʥʘ ɻʦʙʫʩʪʘʥʩʢʦʡ ɿʆʉ ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʚ ɻʦʨʥʦ-ʐʠʨʚʘʥʩʢʦʡ ʟʦʥʝʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ, ʭʦʣʦʜʫ ʠ 

ʟʘʤʦʨʦʟʢʘʤ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʪ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. 

ʇʦ ʜʘʥʥʳʤ ɻʦʙʫʩʪʘʥʩʢʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ ʚ ʧʦʩʝʚʥʳʝ ʛʦʜʳ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ ʥʝʩʪʘʙʠʣʴʥʳʤʠ, ʯʪʦ ʪʘʢʞʝ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ.  

ɺ ʧʦʩʝʚʥʳʭ 2017ï2018 ʛʦʜʘʭ, ʚ ʢʦʥʮʝ ʠʶʥʷ ʠ ʥʘʯʘʣʝ ʠʶʣʷ, ʚ ʧʝʨʠʦʜ ʥʝʚʳʥʦʩʠʤʳʭ ʞʘʨʢʠʭ 

ʫʩʣʦʚʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ, ʘ ʦʙʱʠʡ ʩʙʦʨ ʫʨʦʞʘʷ ʦʢʘʟʘʣʩʷ ʥʠʞʝ, ʯʝʤ ʦʞʠʜʘʣʦʩʴ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʠʣʴʥʳʝ ʟʘʩʫʭʠ 

ʚ ʧʝʨʠʦʜʳ ʮʚʝʪʝʥʠʷ ʠ ʦʟʝʨʥʸʥʥʦʩʪʠ, ʧʨʠʚʝʣʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ 

ʩʦʟʨʝʚʘʥʠʶ ʩʝʤʷʥ.ɺ ʜʨʫʛʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʧʨʦʚʦʜʠʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ.ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʜʝʣʴʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2016-2017 ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʛʦʜʫ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 

ʤʘʝ-ʠʶʥʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 72,3 ʠ 129,2 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʵʪʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʜʨʫʛʠʝ ʛʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʝʥʷʣʩʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʠ ʬʘʟʳ ʨʘʟʚʠʪʠʷ.ɹʳʣʠ ʠʟʫʯʝʥʳ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʫʪʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ( ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ, ʟʘʩʫʭʝ, ʟʘʤʦʨʦʟʢʘʤ, 
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ʭʦʣʦʜʫ), ʙʦʣʝʟʥʷʤ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʜʨʫʛʠʤ ʬʘʢʪʦʨʘʤ. ɺʦ ʚʨʝʤʷ ʩʝʣʝʢʮʠʠ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ ʰʝʩʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʠ ʫʚʝʣʠʯʝʥʘ ʧʣʦʱʘʜʴ ʠʭ 

ʧʦʩʝʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʫʪ, ʩʝʣʝʢʮʠʷ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʩʘʜʢʠ, ʫʩʣʦʚʠʷ  ʙʦʛʘʨʘ, 

ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ 

 

EFFECT OF HYDROMETEOROLOGICAL FACTORS ON THE PRODUCTIVITY OF 

CHICKPEA  GENOTYPES 
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Experiments were conducted in the drought spring and summer periods in the Gobustan RES of the 

mountainous Shirvan region. Therefore, the continental climate with low moisture , cold hard winter was 

taken into account, and in the experiments, conducted for the breeding of variety accessions resistant to 

drought, cold, frost, the dependence of development of the samples on water supply of yield, as well as 

temperature regime during vegetation period has been studied. According to the data of Gobustan Hydro 

meteorological Station, the climatic conditions in this region during the sowing years were mainly 

unstable, which also affected yield. In the 2017-2018 sowing years, at the end of June and the beginning 

of July, with oppressive heat conditions in the region, yielding has decreased and the overall harvest has 

been lower than expected. Although there was abundant rainfall at the beginning of the vegetation period, 

severe droughts during flowering and grain-full periods resulted in the smaller and faster maturation of 

seeds. In other years of research, the impact of meteorological factors on productivity was also studied 

and a comparative analysis was performed. The highest productivity in individual nurseries was observed 

in the 2016-2017 research year, the amount of rainfall in May-June of the same year was 72.3 and 129.2 

mm, respectively. This is much more than in other years. Studies have shown that by the influence of 

hydro-meteorological factors, the vegetation period varied. The influence of meteorological factors and 

temperature on plant height and development phases was determined. By complex using of air 

temperature, soil fertility, drought, frost, cold, diseases, agro technical conditions and other resistance 

factors of chickpea variety accessions, the ways to increase their productivity were studied. During the 

breeding, six most productive, high-quality variety accessions were selected, and the cultivation area was 

increased. 

Keywords: chickpea, breeding, meteorological factors, rainfall, dry rainfed conditions, plant height,  

yield 
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SĶNTETĶK HEKSAPLOĶD BUĴDA GENOTĶPLᴄRĶNĶN BĶOMORFOLOJĶ 

ᴄLAMᴄTLᴄRĶ ᴄSASINDA KLASTER ANALĶZĶ 

M.ᴄ.BABAYEVA 

AMEA Genetik Ehtiyatlar Ķnstitutu, Azϸrbaycan Respublikasē, Bakē, AZ1106, Azadlēq pr.,155 

ameagei@mail.ru 

Tᴅdqiqat iĸindᴅ 3 sort vᴅ 68 sintetik heksaploid buĵda genotiplᴅri 9 biomorfoloji- kᴅmiyyᴅt 

ᴅlamᴅtlᴅri ᴅsasēnda ºyrᴅnilnmiĸ vᴅ nᴅticᴅlᴅr statistik tᴅhlil olunaraq mᴅhsuldarlēĵa birbaĸa tᴅsir 

edᴅn mᴅhsuldarlēq elementlᴅri m¿ᴅyyᴅnlᴅĸdirilmiĸdir. Biomorfoloji -kᴅmiyyᴅt ᴅlamᴅtlᴅrinin 

analizindᴅ korrelyasiya, path analizi vᴅ klaster analizi kimi ­ox ºl­¿l¿ statistik analiz ¿sullarēndan 

istifadᴅ edilmiĸdir. Korrelyasiya analizi zamanē bitkinin boyu, s¿nb¿laltlēĵēnēn uzunluĵu, 

s¿nb¿lc¿klᴅrin sayē ᴅlamᴅtlᴅri arasēnda m¿sbᴅt etibarlē aslēlēq m¿ᴅyyᴅn edilmiĸdir. Klaster 

analizindᴅn genotiplᴅr arasēnda oxĸarlēq vᴅ genetik mᴅsafᴅni m¿ᴅyyᴅn etmᴅk mᴅqsᴅd ilᴅ istifadᴅ 

edilmiĸdir. Buĵda genotiplᴅrindᴅ bitkinin boyu ilᴅ s¿nb¿laltlēĵēnēn (pedanklēn) uzunluĵu arasēnda 

(0,573) y¿ksᴅk etibarlē asēlēlēq, eyni zamanda s¿nb¿l¿n uzunluĵu ilᴅ dᴅ (0,255) etibarlē asēlēlēq 

olduĵu m¿ᴅyyᴅn edilmiĸdir. Hᴅm­inin s¿nb¿l¿n uzunluĵu ilᴅ (0,275) s¿nb¿lc¿y¿n sayē arasēndada 

etibarlē asēlēlēq aĸkar edilmiĸdir. Ward metodu vᴅ Evklid genetik mᴅsafᴅnin indeksi ᴅsasēnda 

qurulmuĸ dendroqramda genotiplᴅr b¿t¿n morfoloji ᴅlamᴅtlᴅr ¿zrᴅ 5 ᴅsas qrupa ayrēlmēĸdēr. 

Birinci klaster tᴅdqiq olunan buĵda genotiplᴅrinin 35.2%-i tᴅĸkil etmiĸdir. Bu klasterdᴅki 

genotiplᴅrdᴅ s¿nb¿l¿n uzunluĵu, 1000 dᴅnin k¿tlᴅsi vᴅ s¿nb¿lc¿y¿n sayē ᴅlamᴅtlᴅri y¿ksᴅk qiymᴅtᴅ 

malik olmuĸdur. Bitkinin h¿nd¿rl¿y¿, s¿nb¿laltlēĵēnēn uzunluĵu, bayraq yarpaĵēnēn uzunluĵu, 

buĵumlarēn sayē vᴅ 1000 dᴅninin k¿tlᴅsi ᴅlamᴅtlᴅrinin maksimum qiymᴅtlᴅrinᴅ malik genotiplᴅr 

ikinci klasterdᴅ yerlᴅĸmiĸdir. ¦­¿nc¿ klasterdᴅki 7 genotipin ᴅksᴅriyyᴅti 1000 dᴅnin k¿tlᴅsi, 

s¿nb¿l¿n uzunluĵu vᴅ s¿nb¿lc¿y¿n sayēna gºrᴅ y¿ksᴅk qiymᴅtᴅ malik olmuĸ, digᴅr ᴅlamᴅtlᴅrᴅ gºrᴅ 

isᴅ aĸaĵē qiymᴅtᴅ malik olmalarē ilᴅ sᴅciyyᴅlᴅnmiĸlᴅr. Dºrd¿nc¿ klasterdᴅ digᴅr klasterlᴅrdᴅki 

n¿munᴅlᴅrᴅ nisbᴅtᴅn b¿t¿n ᴅlamᴅtlᴅri y¿ksᴅk qiymᴅtlᴅ sᴅciyyᴅlᴅnᴅn 11 genotip cᴅmlᴅĸmiĸdir. 

Beĸinci klasterin n¿munᴅlᴅri digᴅr klasterlᴅrdᴅki n¿munᴅlᴅrin aldēĵē qiymᴅtlᴅrin ᴅksᴅriyyᴅtindᴅn 

yuxarē nᴅticᴅ gºstᴅrmiĸdir. Biomorfoloji ᴅlamᴅtlᴅrᴅ gºrᴅ y¿ksᴅk nᴅticᴅ gºstᴅrᴅn n¿munᴅlᴅrdᴅn 

gᴅlᴅcᴅkdᴅ yeni sintetik buĵda hibridlᴅrinin alēnmasēnda qiymᴅtli baĸlanĵēc material kimi istifadᴅ 

olunmasē tºvsiyᴅ olunur. 

A­ar sºzlϸr:Sintetik heksaploid buĵda, mϸhsuldarlēq, korrelyasiya, ­oxºl­¿l¿ statistik analiz 

 

GĶRĶķ 

D¿nya ᴅhalisinin ᴅrzaĵa olan tᴅlᴅbatēnēn ºdᴅnilmᴅsindᴅ buĵda bitkisindᴅn alēnan un vᴅ un 

mᴅmulatlarē ᴅvᴅzedilmᴅzdir. Mᴅhsuldar vᴅ qida dᴅyᴅri daha y¿ksᴅk olan buĵda nºvlᴅrinin 

inkiĸaf etdirilmᴅsi mᴅqsᴅdi ilᴅ aparēlan iĸlᴅr nᴅticᴅsindᴅ mᴅdᴅni formalarēn genetik m¿xtᴅlifliyi 

getdikcᴅ azalmēĸ, zᴅrᴅrvericilᴅrᴅ, ᴅtraf m¿hit stresinᴅ vᴅ m¿xtᴅlif xᴅstᴅliklᴅrᴅ qarĸē hᴅssaslēq isᴅ 

artmēĸdēr (Baloch, Karakºy, Demirbaĸ vᴅ b., 2014; Baloch, Alsaleh, Shadid vᴅ b., 2017). 

Biokimyᴅvi gºstᴅricilᴅri y¿ksᴅk olan, biotik vᴅ abiotik stresᴅ dºz¿ml¿ genotiplᴅrin yaradēlmasē 

vacibdir (Hajjar, Hodgkin, 2007). Tr.dicoccum vᴅ Ae.squraossa nºvlᴅrinin mᴅhsuldarlēĵē, 

xᴅstᴅlik, stresᴅ qarĸē davamlēlēqlarē sᴅbᴅbindᴅn hibridlᴅĸmᴅdᴅ istifadᴅ edilir (Luo, Yang, Zhang, 

1998). 

Mᴅdᴅni buĵdanēn zᴅnginlᴅĸdirilmᴅsi vᴅ tᴅkmillᴅĸdirilmᴅsi mᴅqsᴅdi ilᴅ buĵdanēn yabanē 

ᴅcdaclarēndan Ae.squarrossa ilᴅ (2n = 14 DD), T. dicoccum (2n = 28, AABB) vᴅ ya T. durum (2n 

= 28,AABB) nºvlᴅri arasēnda hibridlᴅĸmᴅdᴅn sonra sintetik heksaploid yumĸaq buĵdalar ᴅldᴅ 

(2n = 42, AABBDD) edilir (Mujeeb-Kazi , Rosas, Roldan, 1996). 

Yumĸaq buĵdanēn ᴅn qᴅdim allopoliploid hibrid formalarē "sintetik heksaploid buĵda" 

adlandērēlmēĸdēr. 1980-ci illᴅrin sonlarēndan etibarᴅn Qarĵēdalē vᴅ Buĵdanēn Yaxĸēlaĸdērēlmasē 

mailto:ameagei@mail.ru
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Beynᴅlxalq Mᴅrkᴅzi (CIMMYT) 1000-dᴅn ­ox SHW xᴅtti yaradēlmēĸdēr (Das, Bai, Mujeeb-Kazi 

et al., 2016). Sonrakē tᴅdqiqatlarda, Sintetik heksaploid buĵdalarēn (2n = 6x = 42; AABBDD) 

m¿xtᴅlif biotik vᴅ abiotik stresslᴅrᴅ qarĸē bir ­ox dvamlēlēqlara malik olduĵu bildirilmiĸ, 

hᴅm­inin daha bºy¿k mᴅhsuldarlēq potensialēna malik olduĵu tᴅsdiqlᴅnmiĸdir (Mujeeb-Kazi, 

Gul, Farooq et al., 2008). 

MATERĶAL Vᴄ METODLAR 

 

Tᴅdqiqat iĸi AMEA Genetik Ehtiyatlar Ķnstitutunun Abĸeron Elmi-Tᴅdqiqat Bazasēnda 

aparēlmēĸdēr. Tᴅdqiqat materialē kimi Beynᴅlxalq Qarĵēdalē vᴅ Buĵdanēn Yaxĸēlaĸdērēlmasē 

Mᴅrkᴅzindᴅn(CIMMYT) alēnmēĸ,yaxĸēlaĸdērēlmēĸ sintetik heksaploid buĵda n¿munᴅlᴅrindᴅn 

istifadᴅ edilmiĸdir. Sᴅpin sxemi ¿zrᴅ cᴅrgᴅarasē 25 sm, bitki arasē 5 sm vᴅ cᴅrgᴅnin uzunluĵu 2 m 

tᴅĸkil etmᴅklᴅ 2 tᴅkrarda aparēlmēĸdēr. Vegetasiya m¿ddᴅti boyunca bitkilᴅr ¿zᴅrindᴅ, beynᴅlxalq 

deskriptorlara uyĵun olaraq m¿ĸahidᴅ vᴅ biomorfoloji (bitkinin boyu, s¿nb¿laltlēĵēnēn 

(pedanklēn) uzunluĵu, kollanma ᴅmsalē, ᴅsas s¿nb¿l¿n uzunluĵu, STRL ï inkiĸaf etmᴅmiĸ 

s¿nb¿lc¿klᴅrin olmasē, bayraq yarpaĵēnēn uzunluĵu, buĵumlarēn sayē, s¿nb¿ldᴅ olan 

s¿nb¿lc¿klᴅrin sayē, 1000 dᴅnin k¿tlᴅsi) ºl­mᴅlᴅr aparēlmēĸdēr. Bitkinin boyu n¿munᴅlᴅrdᴅ ᴅn 

h¿nd¿r 5 gºvdᴅdᴅ olan kºk boĵazēndan s¿nb¿l¿n ucuna qᴅdᴅr olan mᴅsafᴅ (smïlᴅ) ºl­¿lm¿ĸd¿r. 

S¿nb¿laltlēĵēnēn (pedanklēn) uzunluĵu isᴅ s¿nb¿l¿n gºvdᴅyᴅ birlᴅĸdiyi yerdᴅn birinci buĵuma 

qᴅdᴅr olan mᴅsafᴅ (smïlᴅ ) ºl­¿lm¿ĸd¿r. Kollanma ᴅmsalē dedikdᴅ tᴅdqiq olunan n¿munᴅnin bir 

bitkidᴅ olan b¿t¿n gºvdᴅlᴅrinin (qeyri-mᴅhsuldar vᴅ mᴅhsuldar) sayē nᴅzᴅrdᴅ tutulur. ᴄsas 

s¿nb¿l¿n uzunluĵunda isᴅ qeyd olunan genotiplᴅrin hᴅr birindᴅn beĸ bitkinin ᴅsas s¿nb¿l¿n¿n 

uzunluĵu (smïlᴅ) ºl­¿lm¿ĸ vᴅ orta qiymᴅt gºt¿r¿lm¿ĸd¿r.STRL s¿nb¿ldᴅ steril s¿nb¿lc¿klᴅrin 

sayē, bayraq yarpaĵēnēn uzunluĵu isᴅ bitkinin s¿nb¿lᴅ ᴅn yaxēn yarpaĵēnēn (smïlᴅ ) uzunluĵu, 

1000 dᴅnin k¿tlᴅsi isᴅ hᴅr n¿munᴅdᴅn 2 tᴅkrarda 250 ᴅdᴅddᴅn gºt¿r¿lᴅrᴅk 0,001 q hᴅssalēqlē 

tᴅrᴅzidᴅ ­ᴅkilib, 4-ᴅ vurularaq m¿ᴅyyᴅn edilmiĸdir. 

Biomorfoloji ï kᴅmiyyᴅt ᴅlamᴅtlᴅrinin analizindᴅ korreliyasiya vᴅ klaster analizi kimi 

­oxºl­¿l¿ statistik analiz ¿sullarēndan istifadᴅ edilmiĸdir. 

 

NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 

 

Sintetik heksaploid buĵda genotiplᴅrindᴅ biomorfoloji ï kᴅmiyyᴅt ᴅlamᴅtlᴅrinin bir-biri ilᴅ 

ᴅlaqᴅsini ºyrᴅnmᴅk ¿­¿n korrelyasiya analizi aparēlmēĸdēr. Korrelyasiya analizi 20SYNT- 

ELITE-YT, 35SYNT-ELITE vᴅ 13SYNT-JAPAN pitomniklᴅrinᴅ aid sintetik buĵda genotiplᴅri 

¿zᴅrindᴅ 9 ᴅlamᴅt ¿zrᴅ aparēlmēĸdēr. ¦mumilikdᴅ sintetik buĵda n¿munᴅlᴅrindᴅ bitkinin boyu ilᴅ 

s¿nb¿laltlēĵēnēn uzunluĵu (0,573) arasēnda y¿ksᴅk etibarlē asēlēlēq, s¿nb¿l¿n uzunluĵu (0,255) ilᴅ 

isᴅ etibarlē asēlēlēq qeyd edilmiĸdir. 

Eyni zamanda s¿nb¿l¿n uzunluĵu ilᴅ (0,275) s¿nb¿lc¿y¿n¿n sayē arasēnda etibarlē aslēlēq 

m¿ᴅyyᴅn olunmuĸdur (Cᴅdvᴅl 1). 

 
Cᴅdvᴅl 1. Sintetik buĵda genotiplᴅrinin biomorfoloji ᴅlamᴅtlᴅri arasēnda korrelyasiya 

ᴄlamᴅt SAU FYU KOL SAYI  BS STRL 1000 DᴄN 

K¦T. 

S¦NB.UZ. SSS 

BH 
0,573** 0,143 0,100 0,233 0,167 0,071 0,255* 0,137 

0,000 0,234 0,405 0,051 0,164 0,554 0,032 0,253 

SAU 
1 0,107 0,020 0,014 0,138 0,167 0,208 -0,037 
 0,376 0,866 0,910 0,252 0,164 0,082 0,757 

FYU  1 0,173 -0,068 -0,167 -0,006 0,076 0,125 
  0,150 0,570 0,164 0,958 0,531 0,301 

KOL SAYI  
  1 0,224 0,116 0,105 -0,160 0,210 
   0,061 0,335 0,385 0,183 0,079 

BS 
   1 0,146 0,044 -0,080 -0,049 
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    0,225 0,717 0,508 0,682 

STRL 
    1 0,128 0,099 -0,178 
     0,289 0,413 0,137 

1000 DᴄN 

K¦T. 

     1 0,174 -0,041 
      0,146 0,737 

S¦NB.UZ. 
      1 0,275* 
       0,020 

Qeyd: ** y¿ksᴅk etibarlē asēlēlēq 0.01; *etibarlē asēllēq 0.05; 

 

BH-bitkinin h¿nd¿rl¿y¿, SAU-s¿nb¿laltlēĵēnēn (pedanklēn) uzunluĵu, FYU-bayraq 

yarpaĵēnēn uzunluĵu, BS- buĵumlarēn sayē, SSS-bir s¿nb¿ldᴅ olan s¿nb¿lc¿k sayē. 

 
 

ķᴅkil 1. 20 SYNT-ELITE-YT, 35 SYNT-ELITE vᴅ 13 SYNT-JAPAN sintetik buĵda genotiplᴅri vᴅ 3 

standart sortun biomorfoloji ᴅlamᴅtlᴅri ᴅsasēnda qruplaĸmasē. 

 

Ward metodu vᴅ Evklid genetik mᴅsafᴅnin indeksi ᴅsasēnda qurulmuĸ dendroqramda 

genotiplᴅr b¿t¿n morfoloji ᴅlamᴅtlᴅr ¿zrᴅ 5 ᴅsas qrupa ayrēlmēĸdēr (ķᴅkil 1). Birinci klaster 

tᴅdqiq olunan buĵda genotiplᴅrinin 35.2%-ni tᴅĸkil edir. Bu klasterdᴅ yerlᴅĸᴅn genotiplᴅrdᴅ 

s¿nb¿l¿n uzunluĵu, 1000 dᴅnin k¿tlᴅsi vᴅ s¿nb¿lc¿y¿n sayē ᴅlamᴅtlᴅri y¿ksᴅk qiymᴅtᴅ malik 

olmuĸdur. Ķkinci klasterdᴅ 1, 5, 9, 18, 20, 29, 35, 36, 46, 47, 48, 51, 53, 57, 59, 64, 65 vᴅ 66 

nºmrᴅli genotiplᴅr yerlᴅĸmiĸdir. Bitkinin h¿nd¿rl¿y¿, s¿nb¿laltlēĵēnēn (pedanklēn) uzunluĵu, 

bayraq yarpaĵēnēn uzunluĵu, buĵumlarēn sayē vᴅ 1000 dᴅninin k¿tlᴅsi ᴅlamᴅtlᴅrinin maksimum 

qiymᴅtlᴅrinᴅ malik genotiplᴅr ikinci klasterdᴅ birlᴅĸmiĸdir. ¦­¿nc¿ klaster 7 n¿munᴅdᴅn (13, 14, 
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15, 43, 45, 49 vᴅ 55) ibarᴅtdir. Bu klasterdᴅ yerlᴅĸᴅn genotiplᴅrin ᴅksᴅriyyᴅti 1000 dᴅnin k¿tlᴅsi, 

s¿nb¿l¿n uzunluĵu vᴅ s¿nb¿lc¿y¿n sayē y¿ksᴅk, digᴅr ᴅlamᴅtlᴅr isᴅ aĸaĵē qiymᴅtᴅ malik 

olmuĸlar. Dºrd¿nc¿ klasterdᴅ digᴅr klasterdᴅ yerlᴅĸᴅn n¿munᴅlᴅrᴅ nisbᴅtᴅn b¿t¿n ᴅlamᴅtlᴅri 

y¿ksᴅk qiymᴅt gºstᴅrᴅn 2, 3, 4, 7, 8, 60, 61, 62, 63, 67, 69 nºmrᴅli 11 genotip birlᴅĸmiĸdir. 

Nᴅhayᴅt, beĸinci klasterdᴅ isᴅ 6, 12, 17, 22, 27, 30, 34, 40, 44, 49, 54, 68 nºmrᴅli genotiplᴅr 

yerlᴅĸmiĸdir. Bu klasterdᴅ yerlᴅĸᴅn n¿munᴅlᴅr birinci, ikinci, ¿­¿nc¿ klasterdᴅ yerlᴅĸᴅn 

n¿munᴅlᴅrin aldēĵē qiymᴅtlᴅrin ᴅksᴅriyyᴅtindᴅn yuxarē nᴅticᴅ gºstᴅrmiĸdir. 

Aparēlan tᴅdqiqat nᴅticᴅsindᴅ bir sēra biomorfoloji ᴅlamᴅtlᴅrinᴅ gºrᴅ y¿ksᴅk nᴅticᴅ gºstᴅrmiĸ 

sintetik buĵda n¿munᴅlᴅrindᴅn gᴅlᴅcᴅk seleksiya proqramlarēnda yeni sintetik buĵda 

hibridlᴅrinin alēnmasēnda qiymᴅtli baĸlanĵēc donor materialē kimi istifadᴅsi mᴅslᴅhᴅt gºr¿l¿r. 
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ʂʃɸʉʊɽʈʅʓʁ ɸʅɸʃʀɿ ɻɽʅʆʊʀʇʆɺ ʉʀʅʊɽʊʀʏɽʉʂʆʁ ɻɽʂʉɸʇʃʆʀɼʅʆʁ 

ʇʐɽʅʀʎʓ ʅɸ ʆʉʅʆɺɽ ɹʀʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ 

ʄ.ɸ.ɹʘʙʘʝʚʘ 

ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚʅɸʅɸ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʝʥʦʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 9 ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚʫ 3 ʩʦʨʪʦʚ ʠ 68 ʛʝʥʦʪʠʧʦʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʛʝʢʩʘʧʣʦʠʜʥʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʙʠʦʤʦʨʬʦʣʦʛʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝʤʝʪʦʜʳ ʤʥʦʛʦʤʝʨʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʘʢ ʢʦʨʨʝʣʷʮʠʷ, ʘʥʘʣʠʟ ʇʘʪʘ ʠ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ. ʇʨʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ 

ʘʥʘʣʠʟʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠʚʳʩʦʪʳ 

ʨʘʩʪʝʥʠʷ, ʜʣʠʥʳʢʦʣʦʩʦʥʦʞʢʠ, ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʩʢʦʚ. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʩʪʚʘ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ. ɺ ʛʝʥʦʪʠʧʘʭ ʧʰʝʥʠʮʳ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʚʳʩʦʢʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʷ  ʠ ʜʣʠʥʦʡ ʢʦʣʦʩʦʥʦʞʢʠ 

(0,573), ʘ ʪʘʢʞʝ ʜʣʠʥʦʡʢʦʣʦʩʘ(0,255). ʆʙʥʘʨʫʞʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʣʠʥʦʡ ʢʦʣʦʩʘ 

ʠ ʯʠʩʣʦʤ ʢʦʣʦʩʢʦʚ (0,275). ɺ ʜʝʥʜʨʦʛʨʘʤʤʝ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ Ward ʠ ʠʥʜʝʢʩʘ 
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ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ɽʚʢʣʠʜʘ, ʛʝʥʦʪʠʧʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʧʦ ʚʩʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤʥʘ 5 ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ. ɺ ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ ʚʦʰʣʠ 35,2% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ 

ʧʰʝʥʠʮʳ. ʋʨʘʩʪʝʥʠʡʧʰʝʥʠʮʳ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʢʦʣʦʩʘ, ʤʘʩʩʳ 

1000 ʟʝʨʝʥ ʠ ʯʠʩʣʘʢʦʣʦʩʢʦʚ.ɺʦ ʚʪʦʨʦʤ ʢʣʘʩʪʝʨʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʝʥʦʪʠʧʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, ʜʣʠʥʳʢʦʣʦʩʦʥʦʞʢʠ, ʜʣʠʥʳʬʣʘʛʦʚʦʛʦʣʠʩʪʘ, ʯʠʩʣʘ ʫʟʣʦʚ ʠ ʤʘʩʩʳ 

1000 ʟʝʨʝʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʥʦʪʠʧʦʚ ʪʨʝʪʴʝʛʦ ʢʣʘʩʪʝʨʘʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʩʩʳ 1000 ʟʝʨʝʥ, ʜʣʠʥʳʢʦʣʦʩʘ, ʯʠʩʣʘʢʦʣʦʩʢʦʚ ʠ ʥʠʟʢʠʤʠʧʦ ʦʩʪʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ. ɺ 

ʯʝʪʚʝʨʪʦʤ ʢʣʘʩʪʝʨʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 11 ʛʝʥʦʪʠʧʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʳʭ ʧʦ ʚʩʝʤ 

ʧʨʠʟʥʘʢʘʤʧʨʝʚʦʩʭʦʜʠʣʠ ʦʙʨʘʟʮʳ ʜʨʫʛʠʭ ʢʣʘʩʪʝʨʦʚ. ʆʙʨʘʟʮʳ ʧʷʪʦʛʦ ʢʣʘʩʪʝʨʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʠʟʥʘʢʦʚ. ʆʙʨʘʟʮʳ, ʩ ʚʳʩʦʢʠʤʠ 

ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʛʠʙʨʠʜʦʚ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʰʝʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: cʠʥʪʝʪʠʯʝʩʢʘʷ ʛʝʢʩʘʧʣʦʠʜʥʘʷ ʧʱʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʨʨʝʣʷʮʠʷ, 

ʤʥʦʛʦʤʝʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

 
CLUSTER ANALYSIS OF SYNTHETIC HEXAPLOID WHEAT GENOTYPES BASED 

ON BIOMORPHOLOGICAL TRAITS  
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In our study we determined the productivity elements by statistical analyzing of 9 biomorphological 

features that directly affect the yield in 3 common wheat varieties and 68 genotypes of synthetic 

hexaploid wheat. In the analysis of biomorphological features the methods of multivariate statistical 

analysis - correlation, Path analysis and cluster analysis were used. The correlation analysis established a 

positive reliable relationship between the plant height, peduncle length, the number of spikelets. Cluster 

analysis was used to determine the similarity and genetic distance between genotypes. In wheat 

genotypes, a high reliable dependence between the plant height and peduncle length (0.573), as well as 

the length of the ear (0.255) was determined. There was a significant relationship between the length of 

the ear and the number of spikelets (0,275). In the dendrogram constructed on the basis of the Ward 

method and the Euclid genetic distance index, genotypes were divided into 5 main groups according to all 

morphological features. The first cluster included 35.2% of the studied wheat genotypes. Wheat plants of 

this cluster have high spike lengths, 1000 grain weights, and spikelet numbers. The second cluster 

contains genotypes with maximum plant height, peduncle length, length of the flag leaf, number of 

spikelets and weight of 1000 grains. Most of the genotypes of the third cluster are characterized by high 

values in terms of 1000 kernel weight, ear length, number of stems and low in other characteristics. In the 

fourth cluster 11 genotypes were concentrated, the indicators of which by all signs exceeded the samples 

of other clusters. The samples of the fifth  cluster were also characterized by high indices for most 

features. Samples with high biomorphological parameters are recommended to be used as a valuable 

initial material for the creation of new synthetic wheat hybrids. 

Keywords:synthetic hexaploid wheat, productivity, correlation, the multi-dimensional analysis 
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Tᴅdqiqat iĸinin ᴅsas mᴅqsᴅdi pomidorun sortlararasē hibridlᴅrinin i­ᴅrisindᴅ meyvᴅ qurduna, 

­atlamaya, ­i­ᴅk ucunun ­¿r¿mᴅsinᴅ, g¿nyanēĵēna vᴅ lᴅkᴅli yetiĸmᴅyᴅ davamlē n¿munᴅlᴅrin 

aĸkarlanmasē olmuĸdur. Tᴅdqiqatda ᴅlamᴅtlᴅrin dᴅyiĸkᴅnlik h¿dudlarē, fenotipik, genotipik vᴅ 

ᴅtraf m¿hitin variyasiyasē vᴅ o c¿mlᴅdᴅn, onlar arasēndakē korrelyasiyalar m¿ᴅyyᴅnlᴅĸdirilmiĸ vᴅ 

m¿ĸahidᴅ edilᴅn ᴅhᴅmiyyᴅtli variyasiyalar ºl­¿lm¿ĸd¿r. Fenotipik variyasiya ᴅmsalē genotipik vᴅ 

ᴅtraf m¿hitin variyasiya ᴅmsalē ilᴅ m¿qayisᴅdᴅ daha y¿ksᴅk olmuĸdur. Pomidorun m¿xtᴅlif 

hibridlᴅrindᴅ meyvᴅ qurduna qarĸē davamlēlēĵē tᴅyin edᴅrkᴅn aydēn olmuĸdur ki, bu gºstᴅricinin 

maksimum qiymᴅti introduksiya sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan Utro x Volqoqrad hibridi 

olmuĸdur. ¢atlamaya ᴅn hᴅssas meyvᴅlᴅri olan yerli sortlararasē kombinasiyadan Zᴅfᴅr x Masallē 

sort forma hibridi, ­i­ᴅk ucunun ­¿r¿mᴅsinᴅ davamlē yerli vᴅ introduksiya sortlararasē 

hibridlᴅĸdirmᴅdᴅn alēnan ķᴅkᴅr x Utro hibridi, meyvᴅdᴅ yaranan anomaliyalara (Cat Face) ᴅn 

davamlē yerlisorlararasē hibridlᴅĸdirmᴅdᴅn alēnan Ķlkin x ķᴅkᴅr hibridi, g¿nyanēĵēna davamlē yerli 

sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan Leyla x Masallē sort-forma hibridi, lᴅkᴅli yetiĸmᴅyᴅ 

davamlēlēq isᴅ yerli vᴅ introduksiya sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan ķᴅkᴅr x Utro hibridindᴅ 

qeydᴅ alēnmēĸdēr. Gºr¿nd¿y¿ kimi ķᴅkᴅr x Utro hibridi hᴅm ­i­ᴅk ucunun ­¿r¿mᴅsinᴅ, hᴅm dᴅ 

lᴅkᴅli yetiĸmᴅyᴅ qarĸē davamlē poligenlᴅr daĸēyēr. Tᴅdqiqatēn ᴅsas mᴅqsᴅdi kimi sortlararasē 

hibridlᴅĸdirmᴅnin kºmᴅyi nᴅticᴅsindᴅ zᴅrᴅrverici vᴅ tᴅhl¿kᴅli xᴅstᴅliklᴅrᴅ qarĸē ­oxsaylē davamlē 

pomidor hibridlᴅri arasēnda se­mᴅ apararaq sortlar yaratmaq vᴅ gᴅlᴅcᴅk tᴅdqiqat iĸlᴅrindᴅ istifadᴅ 

etmᴅkdᴅn ibarᴅtdir. Bu mᴅqsᴅdlᴅ yerli vᴅ introduksiya sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan 

kombinasiyalardan 10-u se­ilᴅrᴅk hazērkē tᴅdqiqat iĸinᴅ daxil edilmiĸdir. 

 

A­ar sºzlϸr:pomidor, genetik m¿xtϸliflik, irsilik, korrelyasiya, anomaliya 

GĶRĶķ 

Azᴅrbaycanda yetiĸdirilᴅn pomidor birillik ot bitkisidir. Bir ­ox nºv, yarēmnºv vᴅ 

nºvm¿xtᴅlifliyi vardēr. Adi pomidor (Lucopersicon esculantum Mill.) nºv¿n¿n ¿­ 

nºvm¿xtᴅlifliyi vardēr: y¿ksᴅk boyatan pomidorlar- kolu ĸtampsēz, zoĵlarē nazik olur, meyvᴅ 

verdikdᴅ yerᴅ yatēr; ĸtamplē pomidorlar- zoĵlarē qalēn vᴅ bᴅrk olur, meyvᴅ verdikdᴅ yerᴅ yatmēr; 

determinant tipli - zᴅif budaqlē vᴅ karlik (cērtdan) olurlar (https://ru.wikipedia.org/wiki/Tomat) 

Pomidor qida rasionunda ᴅn ­ox istifadᴅ edilmᴅsi tºvsiyᴅ olunan mᴅhsullardan biri  hesab 

edilir. Ķnsana g¿n ᴅrzindᴅ ortalama 300-400 qr pomidor yemᴅk tºvsiyᴅ olunur (Al- Aysh vᴅ b., 

2012). 

Pomidorun keyfiyyᴅtinᴅ aĸaĵēdakē tᴅlᴅblᴅr verilir:meyvᴅsi tᴅzᴅ vᴅ tᴅmiz, b¿tºv, saĵlam, 

kᴅnd tᴅsᴅrr¿fatē zᴅrᴅrvericilᴅri ilᴅ zᴅdᴅlᴅnmᴅmiĸ olmalē, ºl­¿s¿ diametrindᴅ 4 sm-dᴅn az 

olmamalēdēr (Vishwanath vᴅ b., 2011). 

Pomidorda hibridlᴅĸdirmᴅ istiqamᴅtindᴅ biotik stresslᴅrᴅ dair seleksiya iĸlᴅrinin 

uzunm¿ddᴅtli tarixi olmasēna baxmayaraq, hazērda bir sēra zᴅrᴅrverici vᴅ xᴅstᴅliklᴅr bitkinin 

meyvᴅ, yarpaq vᴅ digᴅr orqanlarēna ziyan vurur vᴅ onun mᴅhsuldarlēĵēnēn xeyli azalmasēna sᴅbᴅb 

olur. Pomidor istehsalēna zᴅrᴅr vuran ᴅsas xᴅstᴅliklᴅr sarē yarpaq qēvrēlmasē (tºrᴅdicisi; Tomato 

yellow leaf curl virusu), lᴅkᴅli soluxma (tºrᴅdicisi; Tomato spottted wilt virusu), meyvᴅ qurdu 

mailto:huseynzadeg@yahoo.com
https://ru.wikipedia.org/wiki/


AMEA Genetik Ehtiyatlar Ķnstitutunun Elmi Ϸsϸrlϸri, VIII cild, ˉ 1 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume VIII,  ˉ1 (2019) 

 

45 

(tºrᴅdicisi; Helicoverpa armigera), yarpaq kifi vᴅ ya qonur lᴅkᴅlilik (tºrᴅdici; Cladosporium 

fulvum) vᴅ s.ïdir(ķᴅrifova vᴅ b., 2017). Bu zᴅrᴅrvericilᴅr i­ᴅrisindᴅ meyvᴅqurdunun vurduĵu 

ziyanē x¿susilᴅ qeyd etmᴅk lazēmdēr. Pomidorun meyvᴅlᴅri bu zᴅrᴅrvericiyᴅ (Helicoverpa 

armigera) qarĸē ­ox hᴅssasdēr, buna sᴅbᴅb meyvᴅlᴅrin daha meyilli vᴅ qabēĵēnēn yumĸaq 

olmasēdēr (Sajjad, Ashfaq vᴅ b., 2011). Bu polifaq (mºvs¿mi gºr¿nᴅrᴅk m¿ᴅyyᴅn bitkilᴅrᴅ ziyan 

vuran) hᴅĸᴅrat 100-dᴅn ­ox bitkiyᴅ, o c¿mlᴅdᴅn, pambēq, badēmcan, t¿t¿n, qarĵēdalē, noxud, 

paxla vᴅ s. iqtisadi ᴅhᴅmiyyᴅti olan bitkilᴅrᴅ bºy¿k ziyan vurur (Talekar vᴅ b., 1984). Belᴅ 

bºcᴅklᴅrin tºrᴅtdiyi ziyanēn qarĸēsēnē almaq ¿­¿n m¿xtᴅlif hᴅĸᴅrat ºld¿rᴅn dᴅrmanlardan istifadᴅ 

olunur ki, bu da digᴅr faydalē hᴅĸᴅratlarēn ºl¿m¿nᴅ sᴅbᴅ olmaqla, ᴅtraf m¿hitin ­irklᴅnmᴅsi vᴅ 

insan saĵlamlēĵē baxēmēndan ­ox zᴅrᴅrlidir (Srinivasan, 1959; Singh, Singh,1975). 

Bitkilᴅrᴅ zᴅrᴅrverici hᴅĸᴅrat, bakteriya, gºbᴅlᴅk vᴅ viruslarēn vurduĵu ziyandan baĸqa onlara 

pomidor meyvᴅlᴅrindᴅ yaranan pozuntular da dᴅyᴅn zᴅrᴅrlar arasēndadēr. Bunlara  ¿zᴅri piĸik 

¿z¿n¿ xatērladan kᴅsiklᴅr ĸᴅklindᴅ olan meyvᴅ anomaliyasēnē (Cut face), meyvᴅ ­atlamasē, 

­i­ᴅyin uc hissᴅdᴅn ­¿r¿mᴅsi (Blossom end rot), g¿nyanēĵē (Sunscald) kimi yaranan 

­atēĸmazlēqlarē gºstᴅrmᴅk olar. Yoluxmuĸ bitkilᴅrᴅ nᴅzarᴅt edilmᴅsᴅ bitki 80%-dᴅn 100%-ᴅ 

qᴅdᴅr mᴅhsuldarlēĵēnē itirir vᴅ bu iqtisadi cᴅhᴅtdᴅn faydalē deyildir (Cunha vᴅ b., 2005). 

ᴄdᴅbiyyat mᴅlumatlarēna istinadᴅn 2001-ci ildᴅ, pomidorda meyvᴅ sᴅthinin ­atlamasē 

Hindistanēn Karmataka ᴅyalᴅtindᴅ ciddi iqtisadi ziyana sᴅbᴅb olmuĸdur. 

Pomidorda meyvᴅ sᴅthinin ­atlamasēnēn fizioloji proseslᴅrin pozulmasē vᴅ ᴅtraf m¿hit 

amillᴅrinin tᴅsiri ilᴅ yanaĸē, onlarēn struktur vᴅ anatomik x¿susiyyᴅtlᴅri ilᴅ dᴅ ᴅlaqᴅli olduĵu qeyd 

edilir (Thompson vᴅ b., 2001). 

Meyvᴅ ᴅmᴅlᴅ gᴅlᴅn zaman bitkidᴅ kalsiumun udulmasēnda yaranan pozulmalar nᴅticᴅsindᴅ 

­i­ᴅklᴅr uc hissᴅdᴅn ­¿r¿mᴅyᴅ baĸlayēr. ¢i­ᴅklᴅrin ucundan ĸirᴅli suyun axmasē onun ilk 

simptomudur. Adᴅtᴅn, pH dᴅyᴅri pozulan torpaqlarda kalsium ­atēĸmazlēĵē nᴅticᴅsindᴅ bu proses 

baĸ verir vᴅ meyvᴅnin formalaĸmasēna mane olur (Boyle, 1994). 

Tᴅqdim olunan iĸdᴅ pomidorun bᴅzi yerli vᴅ introduksiya sort vᴅ formalarēndan alēnmēĸ 

hibridlᴅrindᴅ meyvᴅ qurdu (Helicoverpa armigera), ­atlama, ­i­ᴅk ucunda ­¿r¿mᴅ, meyvᴅdᴅ 

piĸik ¿z¿n¿ xatērladan anomaliya (Cat Face), g¿nyanēĵē vᴅ lᴅkᴅli yetiĸmᴅyᴅ davamlēlēĵēn 

genotipik, fenotipik variyasiya ᴅmsalē, irsilik ᴅmsalē vᴅ onlar arasēnda korrelyasiyalar 

m¿ᴅyyᴅnlᴅĸdirilmiĸdir. 

 

MATERĶAL Vᴄ METODLAR 

Tᴅdqiqat iĸindᴅ 10 pomidor hibridindᴅn istifadᴅ olunmuĸdur. Onlardan 6-si yerli, 4-¿ isᴅ 

yerli vᴅ introduksiya sortlararasē hibridlᴅĸdirmᴅ nᴅticᴅsindᴅ alēnmēĸdēr. Pomidorun yerli vᴅ 

introduksiya sortlarēndan alēnmēĸ V nᴅsil hibridlᴅri aĸaĵēdakēlardēr: 

1. Utro Ĭ Volqoqrad 

2. Zᴅfᴅr Ĭ Masallē sort forma 

3. ķᴅkᴅr Ĭ Utro 

4. Leyla Ĭ Zᴅfᴅr 

5. Qarant Ĭ ķahin 

6. Leyla Ĭ Masallē sort forma 

7. Azᴅrbaycan Ĭ Masallē sort forma 

8. ķahin Ĭ Leyla 

9. Ķlkin Ĭ ķᴅkᴅr 

10. Tamara Ĭ Ķlkin 

 

Tᴅdqiqat materiallarē ilk ºncᴅ istixanada, daha sonra a­ēq sahᴅdᴅ AMEA Genetik Ehtiyatlar 

Ķnstitutunun Abĸeron Elmi Tᴅdqiqat Bazasēnda ᴅkilmiĸdir. ᴄkin tᴅsad¿fi blok dizaynēna uyĵun 

olaraq 4 tᴅkrarda aparēlmēĸdēr. Materiallar meyvᴅ qurdu, meyvᴅ ¿zᴅrinin ­atlamasē, ­i­ᴅk ucunun 
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­¿r¿mᴅsi, meyvᴅlᴅrdᴅ baĸ verᴅn anomaliya, g¿nyanēĵēna hᴅssaslēq vᴅ lᴅkᴅli yetiĸmᴅ kimi 

­atēĸmazlēqlarēn analizi ¿­¿n toplanēlmēĸ vᴅ pomidorun F5 hibridlᴅrindᴅ davamlēlēq, genotipik vᴅ 

fenotipik variyasiya ᴅmsalē Adhishan-a gºrᴅ,  aĸaĵēdakē d¿sturla hesablanmēĸdēr. 

  

 
Ķrsilik ᴅlamᴅtinin qiymᴅti genotipik variyasiyanēn fenotipik variyasiyaya olan nisbᴅtinᴅ gºrᴅ 

hesablanmiĸdēr. 
 

 

 

NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 

Meyvᴅ qurduna davamlēlēq. Pomidor hibridlᴅrinin 10-da meyvᴅ qurduna qarĸē 

davamlēlēqda ᴅhᴅmiyyᴅtli fᴅrqlᴅr (p <0,05) aĸkarlanmēĸdēr. Tᴅdqiq edilmiĸ n¿munᴅlᴅrdᴅ meyvᴅ 

qurduna qarĸē davamlēlēq 70-89% hᴅddindᴅ dᴅyiĸmiĸdir. Utro x Volqoqrad hibridindᴅ meyvᴅ 

qurduna qarĸē hᴅssaslēq maksimum 89% vᴅ Zᴅfᴅr x Masallē sort-forma hibridindᴅ bu gºstᴅrici 

minimum 70% olmuĸdur. Bu halda belᴅ fikir sºylᴅmᴅk olar ki, Utro x Volqoqrad hibridi meyvᴅ 

qurduna qarĸē digᴅr n¿munᴅlᴅrlᴅ m¿qayisᴅdᴅ daha hᴅssasdēr (Cᴅdvᴅl 1). FVᴄ (Fenotipik 

Variyasiya ᴄmsalē) vᴅ GVᴄ (Genotipik Variyasiya ᴄmsalē) 15.70 vᴅ 14.04 arasēnda dᴅyiĸmiĸdir 

(Cᴅdvᴅl 3). ᴄVᴄ (ᴄtraf M¿hitin Variyasiya ᴄmsalē) 9.12 olmuĸdur, bu da qeyri-genetik 

faktorlarēn tᴅsirinin y¿ksᴅk olmamasēnēn nᴅticᴅsidir. Meyvᴅ qurduna davamlēlēq ­atlamaya 

davamlēlēq (r=0,01) vᴅ meyvᴅ formasēnda yaranan anomaliya (Cat face) (r=0,19) arasēnda 

m¿sbᴅt ᴅhᴅmiyyᴅtsiz, ­i­ᴅk ucunun ­¿r¿mᴅsi (r=-0,14) vᴅ G¿nyanēĵēna davamlēlēq (r=-0,18) ilᴅ 

mᴅnfi ᴅhᴅmiyyᴅtsiz, lᴅkᴅli yetiĸmᴅ (r= -0,35̓ ) ilᴅ meyvᴅ qurduna davamlēlēq arasēnda isᴅ mᴅnfi 

ᴅhᴅmiyyᴅtli korrelyasiya mºvcud olmuĸdur (Cᴅdvᴅl 4). 

Meyvϸ ­atlamasēna qarĸē davamlēlēq. Cᴅdvᴅl 1-dᴅn gºr¿nd¿y¿ kimi, pomidorun yerli vᴅ 

sortlararasē  hibridlᴅrindᴅ  meyvᴅ  ­atlamasēna  qarĸē  davamlēlēq  ¿zrᴅ  ᴅhᴅmiyyᴅtli  fᴅrqlᴅr (p 

<0.05) aĸkarlanmēĸdēr. Tᴅdqiqatlarēn nᴅticᴅlᴅrinᴅ ᴅsasᴅn, Qarant x ķahin kombinasiyasēnda 

meyvᴅ ­atlamasēna davamlēlēq maksimum 97%, bu ᴅlamᴅt ¿­¿n minimum davamlēlēq isᴅ Zᴅfᴅr x 

Masallē sort-forma hibridindᴅ (64%) olmuĸdur. Buradan belᴅ nᴅticᴅyᴅ gᴅlmᴅk olar ki, Zᴅfᴅr x 

Masallē sort-forma kombinasiyalarēndan alēnan hibrid nᴅsillᴅr digᴅr hibridlᴅrlᴅ m¿qayisᴅdᴅ 

meyvᴅ ­atlamasēna qarĸē y¿ksᴅk hᴅssaslēq gºstᴅriblᴅr. FVᴄ (Fenotipik Variyasiya ᴄmsalē) vᴅ 

GVᴄ (Genotipik Variyasiya ᴄmsalē) 11.36 vᴅ 9.48 arasēnda dᴅyiĸmiĸdir. ᴄVᴄ (ᴄtraf M¿hitin 

Variyasiya ᴄmsalē) 5.42, irsilik  ᴅmsalē isᴅ (h
2
) y¿ksᴅk 
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83.45 olmuĸdur (Cᴅdvᴅl 3). Meyvᴅnin ­atlamaya davamlēlēĵē meyvᴅdᴅ yaranan anomaliya (Cat 

Face) (r=0.50̓) vᴅ lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq (Blothcy face) (r=0.35)̓ arasēnda m¿sbᴅt 

ᴅhᴅmiyyᴅtli, ­i­ᴅk ucunun ­¿r¿mᴅsi (r=0.23) vᴅ G¿nyanēĵēna davamlēlēq (r=0.17) arasēnda 

m¿sbᴅt ᴅhᴅmiyyᴅtsiz korrelyasiyanēn olduĵu qeydᴅ alēnmēĸdēr (Cᴅdvᴅl 4). 

 

Cᴅdvᴅl 1. Pomidorun m¿xtᴅlif hibridlᴅrindᴅmeyvᴅ qurduna ilᴅ sirayᴅtlᴅnmᴅ dᴅrᴅcᴅsinin vᴅ 

­atlama, ­i­ᴅk ucunun ­¿r¿mᴅsi, meyvᴅ formasēnda anomaliya (Cut Face), g¿nyanēĵē vᴅ lᴅkᴅli 

yetiĸmᴅyᴅ davamlēlēĵēn qiymᴅtlᴅndirilmᴅsi 

 

Hibridlᴅr 1 2 3 4 5 6 

Utro x Volqoqrad 89 89 89 89 88 88 

Zᴅfᴅr x Masallē sort forma 70 64 58 80 88 93 

ķᴅkᴅr x Utro 59 93 100 89 94 100 

Leyla x Zᴅfᴅr 78 77 94 93 95 84 

Qarant x ķahin 84 97 80 96 94 95 

Leyla x Masalē sort forma 82 84 98 97 96 92 

Azᴅrbaycan x Masallē sort forma 75 95 99 96 95 97 

ķahin x Leyla 71 93 98 87 97 94 

Ķlkin x ķᴅkᴅr 77 97 89 98 78 94 

Tamara x Ķlkin 79 92 60 90 90 93 

1-meyvϸ qurduna davamlēlēq;2-­atlamaya davamlēlēq;3-­i­ϸk ucunun ­¿r¿mϸsinϸ davamlēlēq; 4- 

meyvϸ formasēnda anomaliya (Cut Face);5-g¿nyanēĵēna davamlēlēq;6-lϸkϸli yetiĸmϸyϸ 

davamlēlēq 

 

Cᴅdvᴅl 2. Pomidorun m¿xtᴅlif hibridlᴅrindᴅ meyvᴅqurdu ilᴅ sirayᴅtlᴅnmᴅ dᴅrᴅcᴅsinin vᴅ ­atlama, 

­i­ᴅk ucunun ­¿r¿mᴅsi, meyvᴅ formasēnda anomaliya (Cut Face), g¿nyanēĵē vᴅ lᴅkᴅli yetiĸmᴅyᴅ 

davamlēlēĵa gºrᴅ n¿munᴅ dispersiyasēnēn paylanmasē 

 
Variyasiya 

 
Sd 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

N¿munᴅlᴅr 9 454.01** 281.02** 978.89** 122.14** 135.11** 81.70** 

Tᴅkrarlar 3 38.39 12.56 8.85 23.81 5.09 26.57 

Standart meyletmᴅ 27 43.70 21.64 40.01 16.57 25.76 14.67 

1-meyvᴅ qurduna davamlēlēq;2-­atlamaya davamlēlēq;3-­i­ᴅk ucunun ­¿r¿mᴅsinᴅ davamlēlēq; 4-meyvᴅ 

formasēnda anomaliya (Cut Face); 5-g¿nyanēĵēna davamlēlēq; 6-lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq 

** ¢ox ᴅhᴅmiyyᴅtli (Etibarlē) pÒ0.05, pÒ0.01 

Meyvᴅdᴅ piĸik ¿z¿n¿ xatērladan anomaliyaya (Cat Face) davamlēlēq. Cᴅdvᴅl 1-dᴅ 

pomidor hibridlᴅrindᴅ meyvᴅdᴅ yaranan anomaliyaya (Cat Face) davamlēlēq dᴅyiĸkᴅnliyi 

ºyrᴅnilᴅrᴅk belᴅ nᴅticᴅyᴅ gᴅlinmiĸdir ki, bu dᴅyiĸkᴅnliyin ᴅn bºy¿k hᴅddi Ķlkin x ķᴅkᴅr (98%) vᴅ 

ᴅn ki­ik hᴅddi isᴅ Zᴅfᴅr x Masallē sort-formasēnda (80%) olmuĸdur. FVᴄ (Fenotipik Variyasiya 

ᴄmsalē) vᴅ GVᴄ (Genotipik Variyasiya ᴄmsalē) 7.10 vᴅ 4.58 arasēnda dᴅyiĸmiĸdir. ᴄVᴄ (ᴄtraf 

M¿hitin Variyasiya ᴄmsalē) 4.30, irsilik ᴅmsalē isᴅ (h
2
= 64.50) ki­ik olmuĸdur (Cᴅdvᴅl 3). 

Meyvᴅdᴅ yaranan anomaliyaya (Cat Face) davamlēlēq ilᴅ G¿nyanēĵē ilᴅ ᴅhᴅmiyyᴅtsiz m¿sbᴅt 

(r=0.30) vᴅ Lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq arasēnda isᴅ mᴅnfi ᴅhᴅmiyyᴅtsiz (r=-0.05) korrelyasiya 
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aĸkarlanmēĸdēr (Cᴅdvᴅl 4). 

G¿nyanēĵēna davamlēlēq (Sunscald). Statistik analizlᴅrin nᴅticᴅsindᴅn mᴅlum olmuĸdur ki, 

g¿nyanēĵēna davamlē olan n¿munᴅlᴅr arasēnda ᴅhᴅmiyyᴅtli dᴅyiĸkᴅnlik hᴅddi aĸkarlanmēĸdēr. 

¥yrᴅndiyimiz n¿munᴅlᴅrdᴅ Leyla x Masallē sort forma hibridi digᴅr n¿munᴅlᴅr ilᴅ m¿qayisᴅdᴅ 

maksimum (98%), Ķlkin x ķᴅkᴅr hibridi isᴅ minimum (78%) davamlēlēq gºstᴅrmiĸdir (Cᴅdvᴅl 1). 

FVᴄ (Fenotipik Variyasiya ᴄmsalē) vᴅ GVᴄ (Genotipik Variyasiya ᴄmsalē) 7.85 vᴅ 6.02 

arasēnda dᴅyiĸmiĸdir. ᴄVᴄ (ᴄtraf M¿hitin Variyasiya ᴄmsalē) 5.37, irsilik ᴅmsalē  isᴅ  

(h
2
=56.72) ki­ik olmuĸdur (Cᴅdvᴅl 3). G¿nyanēĵē ilᴅ Lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq arasēnda mᴅnfi 

ᴅhᴅmiyyᴅtsiz (r=-0.05) korrelyasiya aĸkarlanmēĸdēr (Cᴅdvᴅl 4). 

Cᴅdvᴅl 3. Statistik vᴅ genetik parametrlᴅrin qiymᴅtlᴅdirilmᴅsi 

Komponentlᴅr Diapazon FVᴄ ᴄVᴄ GVᴄ Ķrsilik (%) 

Meyvᴅ qurduna davamlēlēq 70.63-88.39 15.70 9.12 14.04 89.42 

¢atlamaya davamlēlēq 74.80-97.23 11.36 5.42 9.48 83.45 

¢i­ᴅk ucunun ­¿r¿mᴅsinᴅ davamlēlēq 58.13-100.00 19.21 7.18 16.81 87.50 

Meyvᴅdᴅ yaranan anomaliyaya davamlēlēq 80.3575-98.59 7.10 4.30 4.58 64.50 

G¿nyanēĵēna davamlēlēq 78.785-97.08 7.85 5.37 6.02 56.72 

Lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq 84.18-100.0 6.79 5.30 4.30 48.60 

FVϷ-fenotipik variyasiya ᴅmsalē; ϷVϷ-ᴅtraf m¿hitin variyasiya ᴅmsalē; GVϷ-genotipik variyasiya ᴅmsalē 

Lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq. Tᴅdqiatēn nᴅticᴅlᴅri gºstᴅrdi ki, lᴅkᴅli yetiĸmᴅyᴅ qarĸē 

davamlēlēq hᴅddini ºyrᴅnᴅrkᴅn yerli vᴅ introduksiya sortlardan alēnmēĸ hibridlᴅrdᴅn ķᴅkᴅr Ĭ Utro 

lᴅkᴅli yetiĸmᴅyᴅ ᴅn y¿ksᴅk davamlē (100%), onun ᴅksinᴅ Leyla x Zᴅfᴅr isᴅ ᴅn az davamlē ( 84%) 

olmuĸdur (Cᴅdᴅvᴅl 1). FVᴄ (Fenotipik Variyasiya ᴄmsalē), GVᴄ (Genotipik Variyasiya 

ᴄmsalē), ᴄVᴄ (ᴄtraf M¿hitin Variyasiya ᴄmsalē) vᴅ irsilik ᴅmsalē (h
2
) 6.79; 4.30; 5.30; 48.60 

olmuĸdur (Cᴅdvᴅl 3). Lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq ilᴅ Meyvᴅ qurdu arasēnda mᴅnfi ᴅhᴅmiyyᴅtli 

korrelyasiya (r=-0.38) aĸkarlanmēĸdēr (Cᴅdvᴅl 4). 

 
Cᴅdvᴅl 4. Pomidor hibrdilᴅri arasēnda mºvcud olan korrelyasiyalar 

 

ᴄlamᴅtlᴅr 

¢atlamaya 

davamlēlēq 

¢i­ᴅk ucunun 

­¿r¿mᴅsinᴅ 

davamlēlēq 

Meyvᴅ formasēnda 

anomaliyaya 

davamlēlēq (Cat 

face) 

G¿n yanēĵēna 

davamlēlēq 

Lᴅkᴅli 

yetiĸmᴅyᴅ 

davamlēlēq 

Meyvᴅ qurduna 
Davamlēlēq 0.01 -0.14 0.19 -0.18 -0.35*  

¢atlamaya 

davamlēlēq  0.23 0.50* 0.17 0.40* 

¢i­ᴅk ucunun 

­¿r¿mᴅsinᴅ 

davamlēlēq   0.34* 0.58* 0.08 

Meyvᴅ formasēnda 

anomaliyaya 

davamlēlēq    0.30 -0.05 

G¿n yanēĵēna 

davamlēlēq 

    -0.05 

 

Tᴅdqiqatēn ᴅsas mᴅqsᴅdi kimi sortlararasē hibridlᴅĸdirmᴅnin kºmᴅyi nᴅticᴅsindᴅ zᴅrᴅrverici 

vᴅ tᴅhl¿kᴅli xᴅstᴅliklᴅrᴅ qarĸē ­oxsaylē pomidor sortlarē yaratmaqdēr. Bu mᴅqsᴅdlᴅ yerli vᴅ 

introduksiya sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan kombinasiyalardan 10-u se­ilᴅrᴅk hazērkē 

tᴅdqiqat iĸinᴅ daxil edilmiĸdir. 

Pomidorun m¿xtᴅlif hibridlᴅrindᴅ meyvᴅ qurduna qarĸē davamlēlēĵē tᴅyin edᴅrkᴅn bu 
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gºstᴅricinin maksimum qiymᴅti introduksiya sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan Utro x 

Volqoqrad hibridindᴅ qeydᴅ alēnmēĸdēr. 

Xᴅstᴅliklᴅrdᴅn baĸqa meyvᴅlᴅrdᴅ yaranan problemlᴅrin ºz¿dᴅ hᴅm mᴅhsuldarlēĵa, hᴅm dᴅ 

bitkinin iqtisadi sᴅmᴅrᴅliliyinᴅ ciddi ziyan vurur. Bunlardan meyvᴅ ­atlamasē dᴅyᴅn ziyanlar 

arasēndadēr. ¢atlamaya ᴅn hᴅssas meyvᴅlᴅri olan yerli sortlararasē kombinasiyadan Zᴅfᴅr x 

Masallē sort-forma hibridi, ­i­ᴅk ucunun ­¿r¿mᴅsinᴅ davamlē yerli vᴅ introduksiya sortlararasē 

hibridlᴅĸdirmᴅdᴅn alēnan ķᴅkᴅr x Utro hibridi, meyvᴅdᴅ yaranan anomaliyalara (Cat Face) ᴅn 

davamlē Ķlkin x ķᴅkᴅr, g¿nyanēĵēna davamlē yerli sortlararasē hibridlᴅĸdirmᴅdᴅn alēnan Leyla x 

Masallē sort-forma hibridi, lᴅkᴅli yetiĸmᴅyᴅ davamlēlēq isᴅ yerli vᴅ introduksiya sortlar arasē 

hibridlᴅĸdirmᴅdᴅn alēnan ķᴅkᴅr x Utro hibridindᴅ qeydᴅ alēnmēĸdēr. Gºr¿nd¿y¿ kimi ķᴅkᴅr x 

Utro hibridi hᴅm ­i­ᴅk ucunun ­¿r¿mᴅsinᴅ, hᴅm dᴅ lᴅkᴅli yetiĸmᴅyᴅ qarĸē davamlē poligenlᴅr 

daĸēyēr. 

Statistik vᴅ genetik parametrlᴅr meyvᴅ qurduna, ­atlamaya, ­i­ᴅk ucunun ­¿r¿mᴅsinᴅ, 

meyvᴅdᴅ piĸik ¿z¿n¿ xatērladan anomaliya (Cut Face), g¿nyanēĵēna vᴅ lᴅkᴅli yetiĸmᴅyᴅ 

davamlēlēĵēn qiymᴅtlᴅri ᴅvvᴅlcᴅdᴅn qᴅbul edilmiĸ qaydalara uyĵun aparēlmēĸdēr. 

Fenotipik variyasiya ᴅmsalē genotipik variyasiya ᴅmsalēndan vᴅ xarici m¿hitin tᴅsirindᴅn 

asēlē olur vᴅ ikili xarakter daĸēyēr. Genotipik variyasiya ᴅmsalē genlᴅrin pleyotrop tᴅsiri, onlarēn 

qarĸēlēqlē tᴅsiri vᴅ iliĸikliyi ilᴅ baĵlēdēr. Hᴅr iki variyasiya ᴅmsalēnēn praktiki vᴅ nᴅzᴅri 

mᴅsᴅlᴅlᴅrin hᴅllindᴅ bu vᴅ ya digᴅr ᴅlamᴅtlᴅrin nᴅ dᴅrᴅcᴅdᴅ ᴅtraf m¿hitin tᴅsiri altēnda baĸ 

vermᴅsinin m¿ᴅyyᴅn edilmᴅsi zamanē irsilik ᴅmsalēndan istifadᴅ edilmᴅsi lazēm gᴅlir. Ķrsilik 

ᴅmsalē fenotipik dᴅyiĸkᴅnlikdᴅ genetik komponentin iĸtirakēnē gºstᴅrir. ¥yrᴅnilᴅn n¿munᴅlᴅr 

¿­¿n irsilik ᴅmsalē bir ­ox amillᴅrdᴅn: ºyrᴅnilᴅn hibridlᴅrin tᴅbiᴅtindᴅn, onlarēn genetik 

m¿xtᴅlifliyindᴅn vᴅ ᴅtraf m¿hit ĸᴅraitindᴅn asēlēdēr. Belᴅ ki, ¿mumilᴅĸdirmᴅ aparsaq tᴅdqiqat 

n¿munᴅlᴅrindᴅ bu gºstᴅricinin qiymᴅtinin 56.72-89.42 aralēĵēnda dᴅyiĸmᴅsiqeydᴅ alēnmēĸdēr, bu 

o demᴅkdir ki, irsilik ᴅmsalēnēn qiymᴅti bizim tᴅrᴅfimizdᴅn ºyrᴅnilᴅn hibridlᴅrdᴅ sabit olmayēb 

m¿ᴅyyᴅn faktorlarēn tᴅsirindᴅn arta vᴅ ya azala bilᴅr. 
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ʀʉʉʃɽɼʆɺɸʅʀɽɻɽʅɽʊʀʏɽʉʂʆɻʆ ʈɸɿʅʆʆɹʈɸɿʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ ʂ 

ɸʅʆʄɸʃʀʗʄ ʇʃʆɼʆɺ ʀ ʇʆɺʈɽɾɼɽʅʀʗʄ, ɺʓɿɺɸʅʅʓʄ ʌʈʋʂʊʆɺʓʄ 

ʏɽʈɺɪʄ (Helēcoverpa armēgera) ʋ ɻʀɹʈʀɼʆɺ ʊʆʄɸʊɸ 

ɻ.ɸ.ɻʫʩʝʡʥʟʘʜʝ 

ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʩʨʝʜʠ ʤʝʞʩʦʨʪʦʚʳʭ 

ʛʠʙʨʠʜʦʚ ʪʦʤʘʪʘ ʦʙʨʘʟʮʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʬʨʫʢʪʦʚʦʤʫ ʯʝʨʚʶ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ, ʛʥʠʝʥʠʶ ʢʦʥʯʠʢʘ 

ʮʚʝʪʢʘ, cʦʣʥʝʯʥʦʤʫ ʦʞʦʛʫʠ ʧʷʪʥʠʩʪʦʤʫ ʩʦʟʨʝʚʘʥʠʶ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʠʩʴ ʧʨʝʜʝʣʳ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ, ʛʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝʚʘʨʠʘʮʠʠ,ʚ ʪʦʤ 

ʯʠʩʣʝʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʨʨʝʣʷʮʠʤʝʞʜʫ ʥʠʤʠʠ ʠʟʤʝʨʝʥʳ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ ʦʢʘʟʘʣʩʷ ʥʘʤʥʦʛʦ ʚʳʰʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʦʚ 

ʪʦʤʘʪʘ ʢ ʬʨʫʢʪʦʚʦʤʫ ʯʝʨʚʶ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʫ 

ʛʠʙʨʠʜʘ UtroxVolqoqrad, ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʸʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʣʦʜʳ ʠʤʝʣ ʛʠʙʨʠʜ Zafar 

x Masallē, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ; ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʥʠʝʥʠʶ ʥʘ 

ʢʦʥʮʝ ʮʚʝʪʢʘ ʧʦʢʘʟʘʣ ʛʠʙʨʠʜ Shakar x Utro, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʠ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ; ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʣʦʜʦʚʦʡ ʘʥʦʤʘʣʠʠ (Cat Face) 

ʧʦʢʘʟʘʣ ʛʠʙʨʠʜ Ķlkin x Shakar,ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ; 

ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ cʦʣʥʝʯʥʦʤʫ ʦʞʦʛʫ ʧʦʢʘʟʘʣ ʛʠʙʨʠʜ Leyla x Masallē, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʳʭ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ; ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʷʪʥʠʩʪʦʤʫ ʩʦʟʨʝʚʘʥʠʶ 

ʧʦʢʘʟʘʣ ʛʠʙʨʠʜ Shakar x Utro,ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʠ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ ʪʦʤʘʪʘ. ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʛʠʙʨʠʜ Shakar x Utroʦʙʣʘʜʘʝʪ 

ʧʦʣʠʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʢʘʢ ʢ ʛʥʠʝʥʠʶ ʥʘ ʢʦʥʮʝ ʮʚʝʪʢʘ, ʪʘʢ ʠ ʢ ʧʷʪʥʠʩʪʦʤʫ ʩʦʟʨʝʚʘʥʠʶ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦʦʪʦʙʨʘʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʞʩʦʨʪʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʟ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʛʠʙʨʠʜʦʚ ʪʦʤʘʪʦʚ, ʩʦʨʪʘ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʦʧʘʩʥʳʤ ʙʦʣʝʟʥʷʤ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ 10 

ʢʦʤʙʠʥʘʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ, 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʢʦʨʨʝʣʷʮʠʷ, ʘʥʦʤʘʣʠʷ 

 

 
STUDY OF THE GENETIC VARIABILITY OF RESISTANCE TO FRUIT BORER  

(Helicoverpa armigera) DAMAGE AND ANOMALIES IN TOMATO HYBRIDS G.A.Huseynzade  

 

G.A.Huseynzade 

 

Genetic Resources Institute of ANAS 

 
The aim of our research was to determine the intervarietal tomato hybrids obtained from 

hibridization between local and introduced varieties, that are performing the resistant to fruit borer, 

https://scholar.google.com/scholar_lookup?title=In%2BProceedings%2Bof%2Bthe%2BSymposium%2Bon%2Bthe%2BInsect%2BControl%2Bof%2BVegetables%2Bin%2BTaiwan&amp;author=N.%2BS.%2BTalekar&amp;author=Y.%2BF.%2BChang&amp;author=S%2Band&amp;author=T.%2BLee&amp;publication_year=1984
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cracking, blossom end rot, cat face, sunscald and blothcy ripening. For this purpose, as a result of 

hybridization, from local and introduced interspecies 10 tomato combinations have been selected and 

included to the current research. In this study was identified the variability of characteristics of 

phenotypic, genotypic and environmental variation coefficients, including their correlations among them, 

and their observed significant values have been measured. The phenotypic variation coefficient was 

higher than both genotypic and environmental variation coefficient. It was revealed that, in comparison 

with other hybrids of tomatoes, Utro Ĭ Volgograd hybrid combination derivatives showed resistance to 

fruit borer. The combination of Zafar Ĭ Masalli variety-form, which has been acquired from local 

interspecies tomato varieties showed the most suseptance, Shakar Ĭ Utro, which has been obtained from 

between local and introduced interspecies tomato hybrids both showed the highest resistance to blossom 

end rot, Ilkin Ĭ Shakar and Leyla Ĭ Masalli variety-form hybrids that obtained from local interspecies 

tomato species were resistant to cut face and sunscald respectively, Utro Ĭ Shakar that have been got by 

hybridization between local and introduced interspecies tomatoes had shown durability for blotchy 

ripening. As can be seen, Utro Ĭ Shakar hybrids possess poligenes which is tolerable both blossom end 

rot and blotchy ripening. The main purpose of our research was to select interspecies hybrid varieties 

having durable resistance to dangerous and  harmful diseases and use them in future investigations. 

Keywords: tomato, diversity, heritability, anomolia, correlation 
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ANALYSIS OF MORPHOLOGICAL AND POMOLOGICAL CHARACTERISTICS OF 

APRICOT GERMPLASM IN AZERBAIJAN  

A.M.Rakida 

Genetic Resources Institute of ANAS, Baku, AZ1106, Azadliq ave., 155 

aminkarakida@mail.ru 

Apricot ( Prunus armeniaca L.) is considered as one of the important species of the stone-fruit 

crops and grown in Azerbaijan over thousands of years. The aim of this study was to characterize 

apricot accessions collected from different regions of Azerbaijan based on several phenological and 

morphological parameters. A wide variation was found among accessions in harvest season, total 

soluble solids and fruit mass. Cultivars Ordubad eriyi, Ag erik, Mayovka (Terter) and Ag erik 

Gulnar with fruit weight above 70 g were estimated as very large. In general, fruits had yellow skin 

ground (SGC) and flesh color. Four cultivars were characterized by orange, one cultivar by white 

and one by green-yellowish SGC. High correlations were determined among several phenological 

and pomological characteristics. The maximum Pirson correlation indices (r=1.00; p < 0.01) were 

recorded between bud break season and blossom season, bud break season and harvest season, and 

blossom season and harvest season. Fruits with higher length and diameter tended to have a higher 

weight (p < 0.01). Results of PCA analysis revealed that more than 90% of the variability observed 

among cultivars was explained by the first four components (PC1ïPC4). The major contributing 

traits were bud break season, blossom season and harvest season in PC1, fruit length, weight and 

diameter in PC2, and skin ground color and fruit color in PC3. The present research indicates the 

suitability of Azerbaijan apricots with attractive and yellow skin ground color for the production of 

dry apricots. The information obtained from statistical analyses can be used to select diverse 

genotypes for breeding and improvement programs of apricot. 

Keywords: apricot, evaluation, pomological traits, correlation, PCA 

 

INTRODUCTION  

Apricot (Prunus armenica L.) (2n=16) is placed in the botanical family Rosaceae and is 

considered as one of the important species of the stone-fruit crops, with a rather small genome 

(240 Mb) among tree species (Shaymaah et al., 2010; Zhang et al., 2014). The origin of the 

apricot is in Central Asia and China, from there it was probably introduced into Europe through 

Greece (400 BC). Today apricot is mostly grown in Mediterranean countries and its worldwide 

production exceeded 4.1 Mt in 2013 (Asma et al., 2005; G¿rcan et al., 2015). The major 

producer countries are Turkey, followed by Iran, Uzbekistan, Algeria and Italy (G¿rcan et al., 

2015). 

Due to their high pomological and genetic diversity, common apricot cultivars can be 

classified into six eco-geographical groups: Central Asian, Irano-Caucasian, Dzungar-Zailig, 

European, East Chinese and North Chinese (Layne et al. 1996). Irano-Caucasian group to which 

Azerbaijan also belongs was later added into the Central Asian group (Zhang and Zhang, 2003). 

Apricots are grown in Azerbaijan everywhere, except the very humid regions, over 

thousands of years. Total fresh apricot production of Azerbaijan in 2018 was 28565,7 metric 

tons. The major apricot growing regions are Nakhchivan, Terter, Agdash, Goranboy and etc. The 

harvest season of apricots in these regions starts in early June and continues until late July. All 

parts of apricot are used by local people and farmers. The fruits are consumed fresh and dried, in 

the form of syrup or jam. Wood is used to make furniture; seeds are used to make oil or tincture. 

Today, due to breeding held by farmers in Azerbaijan there is a rich genetic diversity of apricot. 

Valuable local apricot varieties such as Abutalibi, Khosrovshahi, Gaisi, Ag Novreste, Girmizi 

mailto:aminkarakida@mail.ru
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Novreste and others were obtained through folk selection. Much more varieties were created via 

scientific breeding programs. Azerbaijan fruit producers are among the first farmers who grow 

apricots with sweet seeds and low amygdalin levels (FAO, 2011). The comprehensive 

characterization of this local diversity can help to improve apricot cultivation in the region and 

the creation of new varieties. 

Germplasm collection and characterization are essential stages of breeding programs. The 

characterization of a germplasm collection is mainly performed by describing phenological, 

pomological, and morphological characteristics such as tree vigor and growth habit, fruit quality 

features, leaf, stone, flower, blooming and harvest time (Kumar et al., 2015). Investigation of 

biomorphological traits of apricots from Terter, Agdash and Goranboy regions will be useful for 

future apricot breeding and improvement programs in the country. 

Thus, the main objective of the current study is the evaluation of 17 apricot accessions 

collected from different regions of Azerbaijan. 

 
MATERIAL AND METHODS  

This study was carried out on 17 apricot cultivars and forms (Table 2) in Genetic Resources 

Institute of Azerbaijan National Academy of Sciences (AGRI). This material propagated through 

budding and was originally collected from Terter, Agdash and Goranboy regions. All trees were 

at the same age (except Mayovka) and all were provided with the same agrotechnical care. The 

Mayovka variety was brought into the field in early time and is characterized by early-season 

maturation. The studied parameters for apricot germplasm were given in Table 1. The length and 

diameter of the fruit was measured with a digital vernier caliper. The measurement of fruit length 

was made on the polar axis, i.e. between the apex and stylar end. The maximum width of the 

fruit was measured in the direction perpendicular to the polar axis. Total solids soluble (TSS) 

was measured immediately after picking by Fuji hand digital refractometer. To establish 

relationship among studied cultivars correlation and principal component analyses (PCA) were 

carried out using SPSS10 and XLSTAT 2015 statistical softwares. 

Table 1. The list of studied parameters 

No Traits  Notes 

1 Bud break season (BBS) 1 (late February), 2 (early March) and 3 (mid-March) 

2 
Blossom season (BS) 1 (early march), 2 (mid-March), 3 (late March), and 4 (early April) 

3 Harvest season (HS) 1 (early June), 2 (mid- June), 3 (late June), 4 (early July) 

4 Fruit weight (FW)  Mean weight of 50 fruits in grams 

5 Fruit length (FL), mm  Polar axis, i.e. distance between the apex and stylar end 

6 Fruit diameter (FD), mm Direction perpendicular to the polar axis 

7 Skin ground color (SGC) 1 (yellow), 2 (orange), 3 (white), and 4 (green-yellowish). 

8 Flesh color (FC) 1 (yellow), 2 (orange), 3 (white), and 4 (cream). 

9 Total solids soluble (TSS) 

(BRIX)  

TSS was measured by Fuji hand held brix refractometer 

 

RESULTS AND DISCUSSION 

Characterization of cultivars 

Bud break season for the apricot germplasm in this region is generally from late February to 

mid-March, the full blossom being observed between early March and early April. A 15ï20-day 

variation in phenological phases was observed during the 4 years of the study. The accessions  
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Ag erik Gulnar, Ag erik Gecyetishen, Ag erik and Ordubad eriyi were characterized by late 

blossoming compared to others (Table 2). The difference in blossoming periods of germplasms 

under the same geographical conditions might be a result of the total exposure temperature 

required. Late blossoming is an important factor to protect any damage caused by spring frosts in 

continental climates (Guleryuz, 1988; Unal et al., 1999). 

There were large variations in harvest season among apricot cultivars. The most cultivars 

and forms were harvested in early June. The earliest harvest was made for May Natiq, Ag erik 

Elchin, May Goranboy, Mayovka, Mayovka (Terter). The fruits Zeynebi, Ag erik Gulnar, 

Badami, Shalakh, Ag erik Tezyetishen, Badam erik, Badam erik (Goranboy), Girmēzēyanag, 

Irevan eriyi (Shalakh) were harvested on mid-June, while Ag erik Gecyetishen, Ordubad eriyi, 

Ag erik were harvested in late June. 

Table 2. Description of apricot cultivars 
 

Varieties BBS BS HS 
FW, 
G 

FL, 
mm 

FD, 
mm 

TSS 
(ÁBrix) 

FC SGC 

Zeynebi 2 2 2 11.1 16 14.8 15.1 1 1 

May Natiq 1 1 1 48.6 46.8 44.8 14 1 1 

Ag erik Gulnar  2 2 2 71.1 53.4 47.4 15.1 1 1 

Ag erik Elchin 1 1 1 16.1 11.4 11.2 15.1 2 2 

May Goranboy 1 1 1 62.8 54.6 52.4 14 1 1 

Mayovka 1 1 1 49.6 36.6 39.8 10.2 1 1 

Badami 2 2 2 60.1 52.4 50.8 15.1 2 2 

Shalakh 2 2 2 43.1 41 35.8 20 1 1 

Ordubad eriyi  3 3 3 100.2 70.8 65.6 15 2 2 

Ag erik 3 3 3 86.3 63.8 54.2 13 1 3 

Badam erik 2 2 2 65.9 53.2 46.1 16 1 1 

Girmēzēyanag 2 2 2 48.8 38.6 34.8 13 1 4 

Irevan eriyi (Shalakh) 2 2 2 56.2 50.8 46.2 14 1 1 

Mayovka (Terter) 1 1 1 86.3 58 56.2 13 2 2 

Ag erik Gecyetishen 3 3 3 48.4 45.8 43.8 16 4 3 

Ag erik Tezyetishen 2 2 2 68.4 51 44.6 14 1 3 

Badam erik 
  (Goranboy)  

2 2 2 48.9 48.6 36.8 14.5 1 1 

 

There were significant differences among the accessions regarding the fruit attributes. The 

average weight and dimensions of the fruits are given in Table 2. The fruit length and diameter 

was ranged from 11.4 mm to 70.8 mm and from 11.2 to 65.6 mm, respectively. The maximum 

value for FL was recorded in Ordubad eriyi, followed by Ag erik (63.8 mm), whereas minimum 

score was in Ag erik Elchin. The highest FD was obtained in Ordubad eriyi, followed by 

Mayovka (Terter) (56.2 mm) and Ag erik (54.2 mm). As in previous parameter, the lowest 

flower diameter was also recorded in Ag erik Elchin. 

FW is a key quantitative trait that affects the yield and fruit quality and a major attribute that 

consumers focus on (Dirlewanger et al. 1999). In the current study the range for fruit weight was 

11.1ï100.2 g. Such a high variability for FW was also previously reported (Hernandez et al. 

2010; Miloġeviĺ et al. 2010). Out of 17 cultivars studied the highest fruit weight was recorded in 

Ordubad eriyi, followed by Ag erik (86.3 g), Mayovka (Terter) (86.3 g) and Ag erik Gulnar (71.1 

g). These cultivars can be estimated as very large according to Apricot Descriptor (IPGRI and 
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CEC, 1984). The fruit weight for May Goranboy, Badam erik and Ag erik Tezyetishen was 

between 62.8-68.4 g (large); Badami and Irevan eriyi (Shalakh) were medium-to-large with FW 

60.1 g and 56.2 g, respectively. Five genotypes had medium and one (Shalakh) had 

small/medium fruits. The least values for FW were found in Zeynebi (11.1 g) and in Ag erik 

Elchin (16.1 g), which can be classified as very small. Medium-sized fruits with attractive 

appearance are desired for apricot breeding (Guerriero et al. 2006). Thus, the half the cultivars 

included into the current study had desirable fruit weight and can meet consumersô demand. 

These results are not in accordance with Asma and Ozturk (2005), who noted that apricots of 

Irano-Caucasian group have lower fruit weights. 

The total solids soluble (TSS), which mainly influence the fruit taste, was very high and 

ranged from 10.2 to 20 Brix in this study. The high values for TSS were noted in genotypes 

Shalakh (20 Brix) and Badam erik (16 Brix). Mayovka had the least amount of TSS. Gurrieri et 

al. (2001) noted that apricot genotypes with TSS above 12 had an excellent taste quality. In our 

study, all cultivars, except Mayovka had high TSS values. As given in Table 2, the majority 

(53%) of the studied apricot cultivars were characterized by yellow skin ground color and flesh 

color. SGC for 4 cultivars, namely Ag erik Elchin, Badami, Ordubad eriyi, Mayovka (Terter) 

were orange. The skin ground color of Ag erik gecyetishen was white and its flesh was cream 

color. At last Girmēzēyanag had green-yellowish skin ground color. 

Correlation among variables 

High correlations were determined among several phenological and pomological 

characteristics (Table 3). As expected, the highest values were recorded between bud break 

season and blossom season, bud break season and harvest season, and blossom season and 

harvest season, with maximum Pirson correlation index (r=1.00; p < 0.01). Strong positive 

correlations with 1% significance level were also observed for fruit size parameters. Thus fruits 

with larger size (both FL and FD) had a higher weight. The Pirson correlation indices of fruit 

weight with fruit length and diameter were determined as r = 0.948 and r = 0.941, respectively. 

Fruit size traits (FL, FD, FW) were negatively correlated with the amount of total soluble solids, 

however they were not statistically significant. Similar results were noted by Asma and Ozturk 

(2005) and Hernandez et al. (2010). 

Table 3.Correlation matrix among studied parameters 

 BBS BS HS FW FL FD TSS FC 

BS 1.000
**

        

HS 1.000
**

 1.000
**

       

FW 0.337 0.337 0.337      

FL 0.396 0.396 0.396 0.948
**

     

FD 0.293 0.293 0.293 0.941
**

 0.973
**

    

TSS 0.307 0.307 0.307 -0.199 -0.080 -0.161   

FC 0.319 0.319 0.319 0.027 0.019 0.095 0.177  

SGC 0.419 0.419 0.419 0.203 0.100 0.089 -0.187 0.376 

** (p < 0.01) Principal component analysis (PCA) 

 

Results of PCA analysis revealed that more than 90% of the variability observed was 

explained by the first four components (PC1ïPC4) (Table 4). The first component analysis  

(PC1) had an eigenvalue of 3.46 and explains 38.49% of the total variation in the data set. PC1 

mainly represents bud break season, blossom season and harvest season (Table 5). The second 

component (PC2) had eigenvalue of 2.66 and individually accounted for 29.52% of the total 

variation. The major contributing traits for the diversity in PC2 were fruit length, weight and 

diameter. The third principal component had high positive contribution from skin ground color 
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(0.710) and fruit color (0.401) and high negative contribution from total soluble solids. 
 

Table 4. Eigenvalues and proportion of total variability among apricot genotypes as explained by the first 

8 principal components 
 

PC Eigenvalue Variability (%)  Cumulative % 

1 3.4640 38.4888 38.4888 

2 2.6570 29.5226 68.0114 

3 1.2169 13.5207 81.5321 

4 0.9002 10.0024 91.5345 

5 0.5749 6.3880 97.9225 

6 0.1257 1.3971 99.3196 

7 0.0478 0.5309 99.8505 

8 0.0135 0.1495 100 

 
Table 5. Correlation between original variables and the first eight PCs 
 

Variable 

  /factor  
PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 

BBS 0.7932 -0.5254 -0.1775 -0.2079 0.0637 -0.1248 0.0175 -0.0066 

BS 0.7932 -0.5254 -0.1775 -0.2079 0.0637 -0.1248 0.0175 -0.0066 

HS 0.7218 -0.5076 0.0781 -0.1815 -0.3493 0.2431 -0.0344 0.0073 
 

  
FW 

 
0.6594 

 
0.7259 

 
-0.0226 

 
0.0058 

 
0.0419 

 
0.0814 

 
0.1714 

 
-0.0085 

 FL 0.6808 0.6987 -0.1765 0.0520 0.0351 -0.0322 -0.0702 0.0853 

 FD 0.6424 0.7390 -0.0810 0.1135 -0.0754 -0.0207 -0.0992 -0.0766 

 TSS 0.1026 -0.4153 -0.6666 0.5195 0.2983 0.1172 -0.0064 -0.0056 

 FC 0.3989 -0.3052 0.4007 0.7030 -0.2879 -0.0957 0.0275 0.0083 

 SGC 0.4517 -0.1432 0.7104 0.0330 0.5140 0.0671 -0.0323 -0.0018 

 

Thus, the present study revealed wide variations among studied apricot cultivars for several 

pomological and phenological characteristics. Apricots collected from different regions of 

Azerbaijan were determined to have yellow skin ground and flesh color and characterized by 

high TSS that naturally contributes to the production of dry apricots. In addition, local apricot 

cultivars are attractive and characterized by high fruit quality and thus can ensure consumers 

satisfaction all over the world. The information obtained from statistical analyses can be used to 

select diverse genotypes for breeding and improvement programs of apricot. 
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AZᴄRBAYCANDA ᴄRĶK R¦ķEYM PLAZMASININ MORFOLOJĶ Vᴄ POMOLOJĶ 

G¥STᴄRĶCĶLᴄRĶNĶN ANALĶZĶ 

ᴄ.M.Rᴅkidᴅ 

AMEA Genetik Ehtiyatlar Ķnstitutu 

ᴄrik Azᴅrbaycanda 100 illᴅr ᴅrzindᴅ becᴅrilᴅn ­ᴅyirdᴅkli meyvᴅ bitkilᴅrinin ᴅn m¿h¿m nºvlᴅrindᴅn 

biri sayēlēr. Tᴅdqiqat iĸinin ᴅsas mᴅqsᴅdi bir sēra fenoloji vᴅ morfoloji gºstᴅricilᴅrᴅ ᴅsaslanaraq 

Azᴅrbaycanēn m¿xtᴅlif bºlgᴅlᴅrindᴅn toplanēlmēĸ ᴅrik n¿munᴅlᴅrini xarakterizᴅ etmᴅkdᴅn ibarᴅt 

olmuĸdur. Tᴅdqiq edilᴅn n¿munᴅlᴅr arasēnda mᴅhsul yēĵēmē mºvs¿m¿, hᴅll olan bᴅrk maddᴅlᴅrin ¿mumi 



AMEA Genetik Ehtiyatlar Ķnstitutunun Elmi Ϸsϸrlϸri, VIII cild, ˉ 1 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume VIII,  ˉ1 (2019) 

 

58 

miqdarē vᴅ meyvᴅnin k¿tlᴅsi kimi gºstᴅricilᴅr ¿zrᴅ geniĸ variasiya aĸkar edilmiĸdir. Ordubad ᴅriyi, Aĵ 

ᴅrik, Mayovka (Tᴅrtᴅr) vᴅ Aĵ ᴅrik G¿lnar kimi n¿munᴅlᴅrin meyvᴅ k¿tlᴅsi 70 qramdan ­ox olmqala, iri 

meyvᴅli kimi qiymᴅtlᴅndirilmiĸlᴅr. ¦mumilikdᴅ meyvᴅlᴅrin qabēĵē vᴅ lᴅti sarē rᴅngdᴅ olmuĸ, dºrd sort 

narēncē, bir sort aĵ, bir sort isᴅ sarēya ­alan yaĸēl rᴅnglᴅ xarakterizᴅ olunmuĸdur. Bir sēra fenoloji vᴅ 

pomoloji gºstᴅrᴅcilᴅr arasēnda y¿ksᴅk korrelyasiya m¿ᴅyyᴅn edilmiĸdir. ᴄn y¿ksᴅk Pirson korrelyasiya 

ᴅmsalē (r=1.00; p < 0.01) tumurcuqlanma vᴅ ­i­ᴅklᴅnmᴅ mºvs¿m¿, tumurcuqlanma vᴅ mᴅhsul yēĵēmē 

mºvs¿m¿, ­i­ᴅklᴅnmᴅ vᴅ mᴅhsul yēĵēmē mºvs¿m¿ arasēnda qeydᴅ alēnmēĸdēr. Daha bºy¿k uzunluĵa vᴅ 

diametrᴅ malik meyvᴅlᴅr adᴅtᴅn y¿ksᴅk k¿tlᴅyᴅ malik olmuĸlar (p < 0.01). PCA analizinin nᴅticᴅlᴅrinᴅ 

ᴅsasᴅn n¿munᴅlᴅr arasēnda m¿ĸahidᴅ olunmuĸ 90% m¿xtᴅliflik ilk dºrd komponent ilᴅ aydēnlaĸdērēlmēĸdēr 

(PC1ïPC4). PC1-dᴅ ᴅsas ᴅlamᴅtlᴅr tumurcuqlanma, ­i­ᴅklᴅnmᴅ vᴅ mᴅhsul yēĵēmē, PC2-dᴅ meyvᴅnin 

uzunluĵu, k¿tlᴅsi vᴅ diametri, PC3-dᴅ isᴅ meyvᴅnin qabēĵēnēn vᴅ lᴅtinin rᴅngi olmuĸdur. Cari tᴅdqiqat xoĸ 

gºr¿n¿ĸᴅ malik sarē qabēqlē Azᴅrbaycan ᴅriklᴅrinin quru ᴅrik istehsalē ¿­¿n uyĵun olduĵunu gºstᴅrir. 

Statistik analizlᴅrdᴅn ᴅldᴅ olunmuĸ mᴅlumatlar ᴅrik bitkisinin yaxĸēlaĸdērēlmasē vᴅ seleksiya proqramlarē 

¿­¿n m¿xtᴅlif genotiplᴅrin se­ilmᴅsindᴅ istifadᴅ oluna bilᴅr. 

A­ar sºzlᴅr: ᴅrik, qiymᴅtlᴅndirmᴅ, pomoloji ᴅlamᴅtlᴅr, korrelyasiya, PCA 

 

 
ɸʅɸʃʀɿ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʀ ʇʆʄʆʃʆɻʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ɻɽʈʄʇʃɸɿʄʓ ɸɹʈʀʂʆʉɸ ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ 

ɸ.ʄ.ʈʘʢʠʜʘ 

ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ 

ɸʙʨʠʢʦʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ ʢʦʩʪʦʯʢʦʚʳʭʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʩʪʦʣʝʪʠʷʤʠ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʨʷʜʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʙʨʘʟʮʳ ʘʙʨʠʢʦʩʘ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ.ʄʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘʰʠʨʦʢʘʷ ʚʘʨʠʘʮʠʷ, ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʩʝʟʦʥ ʩʙʦʨʘ ʫʨʦʞʘʷ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʚʦʨʠʤʳʭ ʪʚʸʨʜʳʭ ʚʝʱʝʩʪʚ ʠ ʤʘʩʩʘ ʧʣʦʜʦʚ. ʆʙʨʘʟʮʳ, ʪʘʢʠʝ ʢʘʢ ʆʨʜʫʙʘʜʩʢʠʡ ʘʙʨʠʢʦʩ, ɹʝʣʳʡ 

ʘʙʨʠʢʦʩ, ʄʘʡʦʚʢʘ (ʊʝʨʪʝʨ) ʠ ɹʝʣʳʡ ʘʙʨʠʢʦʩ ɻʫʣʴʥʘʨ, ʩ ʤʘʩʩʦʡ ʧʣʦʜʦʚ ʙʦʣʝʝ 70 ʛʨʘʤʤ, ʙʳʣʠ 

ʦʮʝʥʝʥʳ, ʢʘʢ ʢʨʫʧʥʦʧʣʦʜʥʳʝ. 

ɺ ʮʝʣʦʤ, ʢʦʞʫʨʘ ʠ ʤʷʢʦʪʴʧʣʦʜʦʚ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʯʝʪʳʨʝ ʩʦʨʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʨʘʥʞʝʚʳʤ, 

ʦʜʠʥ ʙʝʣʳʤ ʠ ʦʜʠʥ ʞʝʣʪʦ-ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. ɺʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʤʝʞʜʫ ʨʷʜʦʤ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʤʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ (r = 1,00; ʨ <0,01) ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʤʝʞʜʫ ʩʝʟʦʥʦʤ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ, ʩʝʟʦʥʦʤ 

ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʩʙʦʨʘ ʫʨʦʞʘʷ, ʩʝʟʦʥʦʤ ʮʚʝʪʝʥʠʷ ʠ ʩʙʦʨʘ ʫʨʦʞʘʷ. ʇʣʦʜʳ ʩ ʙʦʣʴʰʝʡ ʜʣʠʥʦʡ  ʠ 

ʜʠʘʤʝʪʨʦʤ ʦʙʳʯʥʦ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʤʘʩʩʫ (ʨ <0,01). ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ PCA, 

90% ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʘʙʣʶʜʘʝʤʦʝ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ, ʙʳʣʦ ʦʙʲʷʩʥʝʥʦ ʧʝʨʚʳʤʠ ʯʝʪʳʨʴʤʷ 

ʢʦʤʧʦʥʝʥʪʘʤʠ (PC1 - PC4). ɺ PC1 ʦʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʳʣʠ ʙʫʪʦʥʠʟʘʮʠʷ, ʮʚʝʪʝʥʠʝ ʠ ʩʙʦʨ 

ʫʨʦʞʘʷ, ʚ PC2 ʜʣʠʥʘ, ʤʘʩʩʘ ʠ ʜʠʘʤʝʪʨ ʧʣʦʜʦʚ, ʘ ʚ PC3 ʮʚʝʪ ʢʦʞʫʨʳ ʠ ʤʷʢʦʪʠ. ɼʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʘʙʨʠʢʦʩ ʩ ʞʸʣʪʦʡ ʢʦʞʫʨʦʡ ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʨʘʛʠ. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳʧʨʠ ʦʪʙʦʨʝ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 

ʨʘʩʪʝʥʠʷ ʘʙʨʠʢʦʩ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʙʨʠʢʦʩ, ʦʮʝʥʢʘ, ʧʦʤʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʦʨʨʝʣʷʮʠʷ, PCA 
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QISA Vᴄ UZUNM¦DDᴄTLĶ STRES TᴄSĶRLᴄRᴄ BUĴDA C¦CᴄRTĶLᴄRĶNĶN 

FĶZĶOLOJĶ Vᴄ BĶOKĶMYᴄVĶ CAVAB REAKSĶYALARI 
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AMEA Genetik Ehtiyatlar Ķnstitutu, Azϸrbaycan Respublikasē, Bakē, AZ1106, Azadlēq pr.,155 

ziyade.ibrahimova@gmail.com 
 

Aparēlan tᴅdqiqat iĸinin mᴅqsᴅdi quraqlēq vᴅ duz stresi ĸᴅraitindᴅ bitki orqanizmindᴅ toplanan 

prolinin bitkilᴅrin stres amillᴅrᴅ davamlēlēĵēna tᴅsirinin ºyrᴅnilmᴅsi olmuĸdur.Tᴅdqiqatda yumĸaq 

buĵdanēn 3 nºvm¿xtᴅlifliyinᴅ aid 5 n¿munᴅdᴅn istifadᴅ edilmiĸdir: var. miltrum k-3, var. miltrum k- 

6, var. erythrospermum k-17, var. ferrugineum k-24, var. ferrugineum k-27. Fitotron ĸᴅraitindᴅ (21
0
-

22
0
 C, 60% r¿tubᴅt, 16/8 saatlēq fotoperiod, 10000 l¿ks iĸēq) c¿cᴅrdilmiĸ 5 g¿nl¿k bitkilᴅr 24 vᴅ 72 

saat m¿ddᴅtindᴅ davamlēlēq hᴅddinᴅ uyĵun olan quraqlēq vᴅ duz stresinᴅ (20 atm saxaroza vᴅ 16 

atm NaCl mᴅhlullarē vasitᴅsilᴅ) mᴅruz qaldēqdan sonra c¿cᴅrtilᴅrdᴅ Bates et. al metodu ilᴅ 
prolinin miqdarē tᴅyin edilmiĸ vᴅ fizioloji m¿ĸahidᴅlᴅr aparēlmēĸdēr.Tᴅdqiq etdiyimiz yumĸaq 

buĵda n¿munᴅlᴅrinin quraqlēĵa nᴅzᴅrᴅn ĸoranlēĵa daha davamlē olmasē aĸkar edilmiĸdir. 

Quraqlēĵēn daha s¿rᴅtlᴅ boyatmanē lᴅngitmᴅsi, c¿cᴅrtilᴅrin toxumalarēnda suyun azalmasē 

nᴅticᴅsindᴅ turqorun zᴅiflᴅmᴅsilᴅ gºvdᴅlᴅrin ᴅyilmᴅsinᴅ sᴅbᴅb olmasē m¿ĸahidᴅ edilmiĸdir. 

Quraqlēqdan fᴅrqli olaraq, ĸoranlēĵēn bitkilᴅrᴅ tᴅsiri daha m¿layim olmuĸdur. C¿cᴅrtilᴅr hᴅyat 

qabiliyyᴅtlᴅrini, fotosintetik piqmentlᴅrin tamlēĵēnē vᴅ miqdarēnē, su balansēnē vᴅ toxumalarēn 

turqor vᴅziyyᴅtini daha uzun m¿ddᴅtᴅ saxlaya bilmiĸlᴅr. Uzunm¿ddᴅtli stres tᴅsir zamanē 

c¿cᴅrtilᴅrdᴅ prolinin miqdarē qēsam¿ddᴅtli tᴅsirᴅ nᴅzᴅrᴅn dᴅfᴅlᴅrlᴅ artmēĸdēr. Fizioloji 

m¿ĸahidᴅlᴅrin vᴅ biokimyᴅvi analizlᴅrin nᴅticᴅlᴅrinᴅ ᴅsaslanaraq, var. ferrugineum k-27-ni 

ĸoranlēĵa, var. erythrospermum k-17-ni isᴅ hᴅm quraqlēq, hᴅm dᴅ ĸoranlēq kimi stres amillᴅrin 

uzunm¿ddᴅtli tᴅsirlᴅrinᴅ qarĸē davamlē n¿munᴅlᴅr kimi qeyd etmᴅk olar. D¿ĸ¿n¿l¿r ki, xeyli 

miqdarda toplanmēĸ prolin aminturĸusunun osmoprotektor funksiyasē daĸēmasē sonuncu 

n¿munᴅnin su tᴅchizatēnē tᴅmin edᴅrᴅk, uzun m¿ddᴅt quraqlēĵēn mᴅhvedici tᴅsirinᴅ qarĸē tab 

gᴅtirmᴅsinᴅ zᴅmanᴅt yaratmēĸdēr. Tᴅdqiqatda iĸtirak edᴅn var. miltrum k-3 n¿munᴅsinin bitkilᴅri 

hᴅr iki stres amilᴅ qarĸē hᴅssaslēq n¿mayiĸ etdirmiĸlᴅr. 

 

A­ar sºzlϸr: buĵda, c¿cϸrti, duz, quraqlēq, prolin, stres 

 

Bitki orqanizmindᴅ prolin amiturĸusu adaptasiya proseslᴅri ilᴅ baĵlē olan stres metabolit 

kimi tanēnēr. Lakin o, hᴅm dᴅ normal ĸᴅraitdᴅ h¿ceyrᴅnin hᴅyati proseslᴅrinin gediĸatēnda iĸtirak 

edir. Mᴅsᴅlᴅn, bitkilᴅrin reproduktiv orqanlarēnēn inkiĸafēnda, ­i­ᴅklᴅmᴅnin baĸlanmasēnda 

prolinin rolu tᴅdqiq edilmiĸdir (Mattioli, 2009; Schwacke, 1999). 

Stres amillᴅrin tᴅsirindᴅn prolinin miqdarēnēn artmasēna hᴅm ali, hᴅm dᴅ ibtidai bitkilᴅrdᴅ 

rast gᴅlinir (Csonka, 1991; Liang, 2013). X¿susilᴅ, osmotik effekt yaradan quraqlēq, ĸoranlēq, 

y¿ksᴅk vᴅ aĸaĵē temperaturlar kimi stressorlarēn tᴅsiri ilᴅ yanaĸē, hᴅm dᴅ aĵēr metallar, UV-B 

ĸ¿alar, patogenlᴅrin tᴅsirindᴅn dᴅ prolinin miqdarēnēn artmasē aĸkar edilmiĸdir (Ķbrahimova, 

2017; ʀʙʨʘʛʠʤʦʚʘ, 2017; ʄʘʝʚʩʢʘʷ, 2013; Fabro, 2004; Katerova,2009; Miranda, 2014). 

¢oxsaylē tᴅdqiqatlarēn nᴅticᴅlᴅri prolinin h¿ceyrᴅdᴅ bir sēra funksiyalarē daĸēdēĵēnē bᴅlli etmiĸdir 

(Carvalho, 2013; Szabados, 2009). Prolin membran lipidlᴅrinin oksidlᴅĸmᴅsinᴅ mane olaraq, 

membran ke­iriciliyinin zᴅdᴅlᴅnmᴅmᴅsinᴅ yardēm edir (Alia et. al., 1997), bᴅzi genlᴅrin 

aktivlᴅĸmᴅsindᴅ vᴅ ekspressiyasēnēn tᴅnzimlᴅnmᴅsindᴅ iĸtirak edir. Prolinin antioksidant 

funksiyasēnēn olmasē barᴅdᴅ mᴅlumatlar mºvcuddur (ʈʘʜʶʢʠʥʘ, 2011; ʈʘʜʶʢʠʥʘ, 2008; 

Ķbrahimova, 2018). 

Antioksidant m¿dafiᴅ sisteminin fermentativ komponentlᴅri stres amillᴅrin tᴅsiri altēnda 

yaranmēĸ sᴅrbᴅst radikallarēn zᴅrᴅrsizlᴅĸdirilmᴅsindᴅ m¿h¿m rola malikdirlᴅr. Lakin bir ­ox 

hallarda h¿ceyrᴅlᴅri tamamilᴅ zᴅrᴅrdᴅn xilas etmᴅyᴅ enzimatik antioksidant sistemin g¿c¿ 

mailto:ziyade.ibrahimova@gmail.com


AMEA Genetik Ehtiyatlar Ķnstitutunun Elmi Ϸsϸrlϸri, VIII cild, ˉ 1 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume VIII,  ˉ1 (2019) 

 

61 

­atmēr. Buna sᴅbᴅb olan ĸᴅrtlᴅrdᴅn biri fermentlᴅrin m¿xtᴅlif toxumalarda vᴅ h¿ceyrᴅ 

kompartmentlᴅrindᴅ yerlᴅĸmᴅsi, m¿xtᴅlif substrat spesifikliyinᴅ vᴅ sᴅrbᴅst radikallarla fᴅrqli 

yaxēnlēĵa malik olmasēdēr. Bununla yanaĸē, stressorlarēn tᴅsiri zamanē ᴅn ᴅvvᴅl h¿ceyrᴅdᴅ 

mºvcud olan konstitutiv antioksidant ferment ehtiyatē tez vaxtda t¿kᴅnᴅ bilir (ɻʘʨʠʬʟʷʥʦʚ, 

2011). Bu mᴅlumatlar ki­ikmolekullu ¿zvi antioksidant birlᴅĸmᴅlᴅrin (osmolitlᴅrin) bir sēra 

hallarda daha effektiv ĸᴅkildᴅ metabolizmi qoruya bilmᴅsi barᴅdᴅ fikir yaranmasēna ᴅsas verir 

(ʆʙʦʟʥʳʡ, 2013; Blokhina, 2003). Bitki toxumalarēnda toplanan osmolitlᴅr, x¿susilᴅ dᴅ prolin 

aminturĸusu sᴅrbᴅst radikallarē sºnd¿rmᴅklᴅ yanaĸē (ʈʘʜʶʢʠʥʘ, 2008; Yang, 2009), h¿ceyrᴅdᴅ 
k¿lli miqdarda funksiyalarēn daĸēyēcēlarēdērlar (ʂʦʣʫʧʘʝʚ, 2014). Prolin h¿ceyrᴅdᴅ su balansēnēn 

qorunmasēna yardēm edir, ferment molekullarēnēn hidrat tᴅbᴅqᴅsinin daĵēlmasēnēn 

ᴅngᴅllᴅnmᴅsindᴅ vᴅ hᴅtta g¿clᴅndirilmᴅsindᴅ, z¿lallarēn aqreqatlaĸmasēnēn qarĸēsēnēn  

alēnmasēnda iĸtirak edir (Samuel, 2009). Bir sēra tᴅdqiqatlarda prolinin bᴅzi z¿lallar, o c¿mlᴅdᴅn 

fermentlᴅr ¿­¿n ĸaperon olduĵu gºstᴅrilir (Szekely, 2008). Stres zamanē ᴅmᴅlᴅ gᴅlᴅn prolin hᴅm 

dᴅ normal ĸᴅraitᴅ dºnd¿kdᴅn sonra reparasiya prosesindᴅ ¿zvi azot mᴅnbᴅyi kimi dᴅ iĸtirak edir. 

 

MATERĶAL Vᴄ METODLAR 

 

Tᴅdqiqatda yumĸaq buĵdanēn (T.aestivum L.) 3 nºvm¿xtᴅlifliyinᴅ aid 5 n¿munᴅdᴅn istifadᴅ 

edilmiĸdir: var. miltrum k-3, var. miltrum k-6, var. erythrospermum k-17, var. ferrugineum k-24, 

var. ferrugineum k-27. Milli Genbakdan bu n¿munᴅlᴅrin 2018-ci il mᴅhsulu olan toxumlarē 

gºt¿r¿lm¿ĸd¿r. Fitotron ĸᴅraitindᴅ (21
0
-22

0
 C, 60% r¿tubᴅt, 16/8 saatlēq fotoperiod, 10000 l¿ks 

iĸēq) c¿cᴅrdilmiĸ 5 g¿nl¿k bitkilᴅr 24 vᴅ 72 saat m¿ddᴅtindᴅ davamlēlēq hᴅddinᴅ uyĵun olan 

(ʋʜʦʚʝʥʢʦ, 1976) quraqlēq vᴅ duz stresinᴅ (20 atm saxaroza vᴅ 16 atm NaCl mᴅhlullarē 

vasitᴅsilᴅ) mᴅruz qaldēqdan sonra yarpaqlarda Bates et. al metodu ilᴅ prolinin miqdarē tᴅyin 

edilmiĸ (Bates et,al., 1973) vᴅ fizio-morfoloji m¿ĸahēdᴅlᴅr aparēlmēĸdēr. 

Prolinin tᴅyini mᴅlum metodika ¿zrᴅ aparēlmēĸdēr. 0,5q yaĸ bitki k¿tlᴅsi 20ml 3%-li 

sulfosalisil turĸusu ilᴅ fincanda hᴅmcins olanadᴅk ᴅzilib, qalēn gºy filtrdᴅn s¿z¿lm¿ĸd¿r. 

Filtratdan 2ml sēnaq ĸ¿ĸᴅsinᴅ tºk¿ld¿kdᴅn sonra ¿zᴅrinᴅ 2ml reagent (1,25q ninhidrin, 30ml  

sirkᴅ turĸusu vᴅ 20ml 6M fosfor turĸusu qarēĸēĵē), 2ml sirkᴅ turĸusu ᴅlavᴅ edilᴅrᴅk, yaxĸēca 

qarēĸdērēldēqdan sonra 1 saat m¿ddᴅtinᴅ qaynar su hamamēna yerlᴅĸdirilmiĸdir. Bundan sonra 

sēnaq ĸ¿ĸᴅlᴅri hamamdan ­ēxarēlaraq, +4ÁC-dᴅk soyudulmuĸdur. Reaksiya qarēĸēĵēna 4ml toluol 

ᴅlavᴅ edilᴅrᴅk, 15 saniyᴅ ­alxalandēqdan sonra dincᴅlmᴅyᴅ qoyulmuĸdur. Bu zaman rᴅngli 

mᴅhlul toluolun ¿st qatēna yēĵēlēr vᴅ onun rᴅngi prolinin miqdarēndan asēlē olaraq, a­ēq 

­ᴅhrayēdan t¿nd qērmēzēyadᴅk dᴅyiĸᴅ bilir. ¦st rᴅngli mᴅhlul qatē pipet ilᴅ gºt¿r¿l¿b k¿vetᴅ 

tºk¿lm¿ĸ vᴅ toluola nisbᴅtdᴅ optiki sēxlēĵē ºl­¿lm¿ĸd¿r. Prolinin miqdarē aĸaĵēdakē formulla 

hesablanmēĸdēr (ɻʦʛʫʵ ʠ ʜʨ,, 2013): 

 

ὅ  = Ὁ  Ὧ  ὠ ֗ά 

C-prolinin miqdarē (ÕM ╘q), E-optiki sēxlēq, k-kalibrlᴅmᴅ ᴅyrisinᴅ gºrᴅ hesablanmēĸ ᴅmsal 

(217,49), V-ekstraktēn hᴅcmi (ml), m-bitki materialēnēn ­ᴅkisi (q). 

 
NᴄTĶCᴄLᴄR Vᴄ ONLARIN M¦ZAKĶRᴄSĶ 
 

ᴄdᴅbiyyat mᴅlumatlarēna gºrᴅ bitki orqanizminin stres amillᴅrin tᴅsirinᴅ cavab reaksiyasē 

bitkinin nºv¿ndᴅn, sortundan, genotipindᴅn, ontogenezin mᴅrhᴅlᴅlᴅrindᴅn, stresin g¿c¿ndᴅn, 

tᴅsir m¿ddᴅtindᴅn asēlēdēr (ʄʘʝʚʩʢʘʷ, 2013; Srivalli et. al., 2003). Apardēĵēmēz tᴅdqiqat iĸindᴅ 

aldēĵēmēz nᴅticᴅlᴅr ᴅdᴅbiyyat mᴅlumatlarē ilᴅ uzlaĸēr. Belᴅ ki, tᴅdqiqatda istifadᴅ etdiyimiz 

yumĸaq buĵdanēn nºvm¿xtᴅlifliklᴅrinᴅ mᴅnsub olan genotiplᴅr ontogenezin eyni mᴅrhᴅlᴅsindᴅ 

olsalar da, tᴅsir edᴅn stresin g¿c¿ndᴅn vᴅ tᴅsir m¿ddᴅtindᴅn asēlē olaraq, fᴅrqli cavab reaksiyalarē 
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gºstᴅrmiĸlᴅr. 

Quraqlēq. Tᴅdqiq edilᴅn buĵda n¿munᴅlᴅrinin bir qismindᴅ quraqlēq stresinin qēsam¿ddᴅtli 

(24 saat) tᴅsirindᴅn sonra prolinin miqdarē c¿zi artmēĸ (var. erythrospermum k-17, var. 

ferrugineum k-24), digᴅr qismindᴅ (var. miltrum k-3, var. ferrugineum k-27), ᴅksinᴅ, azalmēĸdēr. 

Digᴅr n¿munᴅlᴅrdᴅn fᴅrqli olaraq, tᴅdqiqatda iĸtirak edᴅn var. miltrum k-6 c¿cᴅrtilᴅrindᴅ bu 

osmolitin miqdarēnda hᴅr hansē dᴅyiĸiklik m¿ĸahidᴅ edilmᴅmiĸdir. Davamlē bitki n¿munᴅlᴅrindᴅ 

qēsam¿ddᴅtli stres tᴅsirlᴅrin prolinin miqdarēnda ᴅhᴅmiyyᴅtli dᴅyiĸikliyᴅ sᴅbᴅb olmadēqlarē 

barᴅdᴅ mᴅlumatlar mºvcuddur (ʂʠʨʠʣʣʦʚ, 2013; ʉʘʢʘʨʠʷʚʦ ʠ ʜʨ., 2001). Bizim tᴅcr¿bᴅlᴅrdᴅ 3 

n¿munᴅdᴅ oxĸar nᴅticᴅlᴅr ᴅldᴅ edilmiĸdir. 

Bitki orqanizminin stres tᴅsirlᴅrᴅ birinci cavab reaksiyasē ehtiyat maddᴅlᴅrdᴅn istifadᴅ 

etmᴅkdir. Ehtiyat maddᴅlᴅrᴅ x¿susi fermentlᴅr, o c¿mlᴅdᴅn antioksidant enzimlᴅr, 

ki­ikmolekullu metabolitlᴅr (mᴅsᴅlᴅn, prolin vᴅ s.) daxil edilir. Bundan sonra lazēmi fermentlᴅrin 

vᴅ digᴅr maddᴅlᴅrin sintezi proseslᴅri aktivlᴅĸir. Bu sahᴅdᴅ ᴅdᴅbiyyat mᴅlumatlarē, ᴅsasᴅn, 

antioksidant m¿dafiᴅ sistemi elementlᴅrinᴅ toxunur (ɻʘʨʠʬʟʷʥʦʚ, 2011). Bu yºn¿mdᴅ tᴅdqiq 

edilᴅn n¿munᴅlᴅrdᴅn var. miltrum k-3 vᴅ var. ferrugineum k-27 diqqᴅti cᴅlb etmiĸdir. Bu 

n¿munᴅlᴅrdᴅ 24 saat stres tᴅsirdᴅn sonra prolinin miqdarēnda azalmalar m¿ĸahidᴅ edilmiĸdir. 

Fikrimizcᴅ, bu bitkilᴅrdᴅ m¿dafiᴅ sisteminin fᴅallaĸmasēna qᴅdᴅr bitki orqanizmlᴅri endogen 

prolin ehtiyatēndan istifadᴅ etmiĸlᴅr: var. miltrum k-3 tᴅcr¿bᴅ variantēnda hᴅm qurqalēq, hᴅm 

ĸoranlēqda prolinin miqdarē nᴅzarᴅtᴅ gºrᴅ tᴅxminᴅn 2 dᴅfᴅ azalaraq, 51% tᴅĸkil etmiĸdir, yᴅni 

bitkinin m¿dafiᴅ sistemi stresᴅ qarĸē bir sutka ᴅrzindᴅ 1,17ÕM/mq yaĸ k¿tlᴅyᴅ prolin sᴅrf 

etmiĸdir. Var. ferrugineum k-27 c¿cᴅrtilᴅrindᴅ quraqlēq ĸᴅraitindᴅ bu miqdar nᴅzarᴅtin 64%-ni 

tᴅĸkil etmiĸdir, yᴅni stres tᴅsirᴅ cavab reaksiyasē olaraq, bitki 24 saat ᴅrzindᴅ 0,62 ÕM/mq yaĸ 

k¿tlᴅyᴅ prolin istifadᴅ etmiĸdir. 
 

 

 

ķᴅkil 1. Yumĸaq buĵda n¿munᴅlᴅrindᴅ 24 vᴅ 72 saat quraqlēqdan sonra prolinin miqdarē (ÕM/mq) 

 

Quraqlēĵēn uzunm¿ddᴅtli (72 saat) tᴅsirindᴅn sonra aparēlan analizlᴅr sᴅrbᴅst prolinin 

miqdarēnda xeyli dᴅyiĸikliyin olduĵunu aĸkar etdi. Bir sēra alimlᴅrin fikrincᴅ, bitki orqanizminin 

stres tᴅsirlᴅrᴅ cavab reaksiyasē stresin g¿c¿ndᴅn vᴅ tᴅsir m¿ddᴅtindᴅn asēlēdēr (ʄʘʝʚʩʢʘʷ, 2013) 

vᴅ davamlē bitkilᴅrdᴅ prolinin miqdarēnēn nᴅzᴅrᴅ­arpacaq qᴅdᴅr artmasē ¿­¿n stres tᴅsirin daha 

g¿cl¿ vᴅ ya uzunm¿ddᴅtli olmasē tᴅlᴅb olunur (ʂʠʨʠʣʣʦʚ, 2013; ʉʘʢʘʨʠʷʚʦ ʠ ʜʨ., 2001). 

Apardēĵēmēz tᴅcr¿bᴅlᴅr bu fikirlᴅri tᴅsdiqlᴅmiĸ oldu. Belᴅ ki, eksperimentdᴅ iĸtirak edᴅn 
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buĵda n¿munᴅlᴅrindᴅ qēsam¿ddᴅtli stres tᴅsir zamanē sᴅrbᴅst prolinin miqdarēnda c¿zi artēm baĸ 

vermiĸdisᴅ, uzunm¿ddᴅtli tᴅsir tᴅcr¿bᴅ variantlarēnda prolinin miqdarēnēn nᴅzarᴅt variantlarēna 

gºrᴅ 2-5 dᴅfᴅ y¿ksᴅlmᴅsinᴅ sᴅbᴅb olmuĸdur. Bu artēm ºz maksimumunu var. erythrospermum k- 

17 vᴅ var. ferrugineum k-24 n¿munᴅlᴅrindᴅ tᴅsbit etmiĸdir. Bir sutka stres tᴅsirdᴅn sonra ehtiyat 

prolini sᴅrf edᴅn n¿munᴅlᴅrdᴅ stresin sonrakē 2-ci vᴅ 3-c¿ g¿nlᴅrindᴅ bu osmolitin miqdarē 

birinci g¿nᴅ gºrᴅ 3 dᴅfᴅ (var. miltrum k-3) artmēĸ vᴅ nᴅzarᴅtdᴅn 1,64 dᴅfᴅ ­ox olmuĸdur. Var. 

ferrugineum k-27 n¿munᴅsindᴅ isᴅ 2 dᴅfᴅ artēm baĸ vermiĸdir. ¥z¿n¿ daha stabil n¿munᴅ kimi 

gºstᴅrᴅn var. miltrum k-6-da quraqlēĵēn 72 saat tᴅsiri prolinin ikiqat y¿ksᴅliĸinᴅ sᴅbᴅb olmuĸdur. 
 
 

ķᴅkil 2. Yumĸaq buĵda n¿munᴅlᴅrindᴅ 24 vᴅ 72 saat ĸoranlēqdan sonra prolinin miqdarē (ÕM/mq) 

ķoranlēq. Duzun 24 saat ᴅrzindᴅ qēsam¿ddᴅtli tᴅsiri tᴅcr¿bᴅ variantlarēnda prolinin 1,2-1,8 

dᴅfᴅ artmasēna gᴅtirib ­ēxarmēĸdēr. Yalnēz var. miltrum k-3 tᴅcr¿bᴅ variantēnda sᴅrbᴅst prolin 

azalaraq, nᴅzarᴅtᴅ gºrᴅ 51 % tᴅĸkil etmiĸdir. Eyni nᴅticᴅnin quraqlēĵēn qēsam¿ddᴅtli tᴅsiri zamanē 

da qeyd edildiyini nᴅzᴅrᴅ alsaq, var. miltrum k-3 bitkilᴅrindᴅ ki­ikmolekullu antioksidant 

sistemin qēsa m¿ddᴅt ᴅrzindᴅ fᴅallaĸmadēĵē vᴅ onun aktivlᴅĸmᴅsi ¿­¿n stres tᴅsirin daha uzun 

m¿ddᴅt tᴅsir etmᴅsinin zᴅruri olduĵu qᴅnaᴅtinᴅ gᴅlᴅ bilᴅrik. Aldēĵēmēz nᴅticᴅ qᴅnaᴅtimizi 

tᴅsdiqlᴅmiĸ oldu. Belᴅ ki, ĸoranlēĵēn uzunm¿ddᴅtli (72 saat) tᴅsirindᴅn sonra bu tᴅcr¿bᴅ 

variantēnda sᴅrbᴅst prolinin miqdarē stresin 1-ci g¿n¿nᴅ nᴅzᴅrᴅn 3,8 dᴅfᴅ artaraq, 4,7 ÕM/mq 

(nᴅzarᴅtdᴅn 2 dᴅfᴅ ­ox) tᴅĸkil etmiĸdir. 

ķoranlēĵēn uzunm¿ddᴅtli (72 saat) tᴅsiri ᴅksᴅr tᴅcr¿bᴅ variantlarēnda prolinin 2-2,5 dᴅfᴅ 

artēmēnē aĸkar etdi. Diqqᴅti cᴅlb edᴅn iki n¿munᴅdᴅn var. erythrospermum k-17 tᴅcr¿bᴅ 

variantēnda prolinin miqdarēnda enmᴅ m¿ĸahidᴅ olunmuĸdur. Fikrimizcᴅ, prolin amin turĸusunun 

bir qismi deqradasiyaya uĵramēĸ vᴅ nᴅticᴅdᴅ, iki sutka ᴅrzindᴅ prolin 0,29 ÕM/mq azalmēĸdēr. 

Fizioloji gºstᴅricilᴅri dᴅ nᴅzᴅrᴅ alsaq, var. erythrospermum k-17 n¿munᴅlᴅrinin verilᴅn stres 

tᴅsirᴅ tez m¿ddᴅtdᴅ adaptasiya olunmasē barᴅdᴅ fikir sºylᴅmᴅk olar. Var. ferrugineum k-27 

tᴅcr¿bᴅ variantēnda isᴅ, ᴅksinᴅ olaraq, bu osmolitin miqdarē 3,75 dᴅfᴅ y¿ksᴅlᴅrᴅk, 6,6 ÕM/mq 

tᴅĸkil etmiĸdir. G¿man olunur ki, belᴅ kᴅskin y¿ksᴅliĸ prolinin sintezi ilᴅ yanaĸē, hᴅm dᴅ 

polipeptidlᴅrin katabolizmi nᴅticᴅsindᴅ prolinin ayrēlmasē hesabēna baĸ vermiĸdir (ʂʦʣʫʧʘʝʚ ʠ 

ʜʨ., 2014). 

D¿ĸ¿n¿l¿r ki, stres amillᴅrin tᴅsir m¿ddᴅtinin artmasē ki­ikmolekullu antioksidant sistemin 

fᴅallaĸmasē vᴅ prolinin sintezinᴅ tᴅkan vermᴅsi ilᴅ m¿ĸayiᴅt olunmuĸdur. Bununla yanaĸē, 
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uzunm¿ddᴅtli vᴅ g¿cl¿ stres faktorlarēn bitki orqanizminᴅ zᴅrᴅrli tᴅsir gºstᴅrmᴅsi 

makromolekullarēn deqradasiyasēna sᴅbᴅb olaraq, prolin aminturĸularēnēn ayrēlmasē vᴅ nᴅticᴅdᴅ 

h¿ceyrᴅdᴅ sᴅrbᴅst prolinin ­oxluĵunu yaratmasē barᴅdᴅ fikirlᴅr sᴅslᴅnir (ʂʦʣʫʧʘʝʚ ʠ ʜʨ. 2014). 

Bir sēra alimlᴅrin tᴅdqiqat iĸlᴅrindᴅ gºstᴅrilmiĸdir ki, bitki orqanizmi nᴅ qᴅdᴅr davamlē olarsa, 

antioksidant m¿dafiᴅ sisteminin g¿cl¿ fᴅallaĸmasē bir o qᴅdᴅr tᴅlᴅb olunmur. Yᴅni hᴅssas 

bitkilᴅrdᴅ stres amillᴅrin tᴅsiri altēnda toxumalarda toplanan prolinin miqdarē davamlē bitkilᴅrᴅ 

nᴅzᴅrᴅn ­ox olur (ʂʠʨʠʣʣʦʚ, 2013; ʉʘʢʘʨʠʷʚʦ ʠ ʜʨ., 2001). Prolin aminturĸusu hᴅmin bitkilᴅrin 

ᴅlveriĸsiz ĸᴅraitlᴅ m¿barizᴅ aparmasēna, h¿ceyrᴅdᴅ osmotik tᴅzyiqin tᴅnzimlᴅnmᴅsinᴅ, 

polipeptidlᴅrin deqradasiyasēnēn qarĸēsēnēn alēnmasēna, z¿lallarēn daĸēnmasēna, oksigenin aktiv 

formalarēnēn zᴅrᴅrsizlᴅĸdirilmᴅsinᴅ yardēm edir (ʂʦʣʫʧʘʝʚ ʠ ʜʨ., 2014). 

Stres amillᴅrin 1 vᴅ 3 sutkalēq tᴅsirindᴅn sonra aparēlmēĸ fizioloji parametrlᴅrin tᴅyini 

gºstᴅrdi ki, c¿cᴅrtilᴅrin boyatmasē qismᴅn lᴅngimiĸ vᴅ 1 g¿nl¿k quraqlēq stresindᴅn sonra onlarēn 

boyu nᴅzarᴅt bitkilᴅrindᴅn az olmuĸdur. Yalnēz bir n¿munᴅ (var. miltrum k-3) istisnalēq tᴅĸkil 

etmiĸ vᴅ nᴅzarᴅtdᴅn (13,2 sm) 1 sm uzun olmuĸdur (14,2 sm). ķoran m¿hitdᴅ 1 g¿nl¿k stresdᴅn 

sonra 2 n¿munᴅdᴅ (var.miltrum k-3, var.ferrugineum k-24) bitkilᴅrin boyu nᴅzarᴅtᴅ gºrᴅ artsa da, 

b¿t¿n digᴅr n¿munᴅlᴅrdᴅ bitkilᴅrin boyatmasē lᴅngimiĸ vᴅ c¿cᴅrtilᴅr nᴅzarᴅtdᴅn al­aq olmuĸlar. 

Stres tᴅsirin 3-c¿ g¿n¿ aparēlan m¿ĸahidᴅlᴅr saralmēĸ vᴅ ᴅyilmiĸ bitkilᴅrlᴅ yanaĸē, 

c¿cᴅrtilᴅrin ᴅksᴅriyyᴅtindᴅ xlorofilin deqradasiya etmᴅdiyini vᴅ su balansēnēn, h¿ceyrᴅlᴅrdᴅ 

turqorun qorunduĵunu gºstᴅrdi. 

Beĸ g¿nl¿k duz stresindᴅn sonra tᴅdqiq edilᴅn bitki obyektlᴅrindᴅn miltrum k-3 istisna 

olmaqla (onun c¿cᴅrtilᴅrinin uclarēnda saralma, gºvdᴅlᴅrinin ᴅyilmᴅsi vᴅ solmasē m¿ĸahidᴅ 

edilmiĸdir), digᴅr n¿munᴅlᴅrdᴅ xlorofilin tamlēĵē, toxumalarda turqor vᴅ c¿cᴅrtilᴅrin boyatmasē 

qismᴅn m¿ĸahidᴅ olunmuĸdur. ķoranlēqdan fᴅrqli olaraq, quraqlēĵēn tᴅsiri n¿munᴅlᴅrin bir 

qismindᴅ saralma vᴅ solmalar (miltrum k-3), gºvdᴅlᴅrin ᴅyilmᴅsi (var. ferrugineum k-24, var. 

ferrugineum k-27) kimi hallarēn artmasēna sᴅbᴅb olmuĸdur. 

ķoranlēĵēn 7-ci g¿n¿ndᴅ aparēlan vizual baxēĸ n¿munᴅlᴅrin m¿xtᴅlif vᴅziyyᴅtlᴅrdᴅ 

olduĵunu aĸkar etdi. Var. erythrospermum k-17, var. ferrugineum k-27 c¿cᴅrtilᴅrinin hᴅm 

yaĸēllēqlarēnē, hᴅm dᴅ gºvdᴅnin dikliyini qoruyub saxlaya bildiklᴅri, solmadēqlarē m¿ĸahidᴅ 

edilmiĸdir. Var. ferrugineum k-24 fotosintetik piqmentlᴅri qoruya bilsᴅ dᴅ, gºvdᴅlᴅri ᴅyilᴅrᴅk 

sallanmēĸ, digᴅr n¿munᴅlᴅrdᴅ c¿cᴅrtilᴅr qismᴅn saralmēĸlar. Var. miltrum k-3 n¿munᴅsinn 

c¿crᴅtilᴅri stresin 7-ci g¿n¿ndᴅ tamamilᴅ mᴅhv olmuĸdur. 

 
Cᴅdvᴅl 1.Stres tᴅsirᴅ mᴅruz qalmēĸ yumĸaq buĵda n¿munᴅlᴅrinin fiziki gºstᴅricilᴅri(sm) 

N¿munᴅlᴅr Nᴅzarᴅt Quraqlēq ķoranlēq 

k- 3 miltrum stresdᴅn ᴅvvᴅl 12,9 - - 

Stresdᴅn 1g¿n sonra 13,2 14,2 14,2 

Stresdᴅn 3g¿n sonra 17,8 15,4 15,5 

k- 6 miltrum stresdᴅn ᴅvvᴅl 13,2 - - 

Stresdᴅn 1g¿n sonra 14,7 13,6 14,5 

Stresdᴅn 3g¿n sonra 18,0 15,1 14,8 

k-17 erythrospermum stresdᴅn ᴅvvᴅl 12,1 - - 

Stresdᴅn 1g¿n sonra 14,4 12,8 13,3 

Stresdᴅn 3g¿n sonra 16,9 14,1 15,3 

k-24ferrugineum stresdᴅn ᴅvvᴅl 15,0 - - 

Stresdᴅn 1g¿n sonra 16,5 13,6 17,2 

Stresdᴅn 3g¿n sonra 19,2 15,3 19,3 

k-27ferrugineum stresdᴅn ᴅvvᴅl 12,2 - - 

Stresdᴅn 1g¿n sonra 15,3 13,3 13,2 

Stresdᴅn 3g¿n sonra 17,1 13,7 14,4 

Quraqlēĵēn tᴅsirinᴅ qarĸē bitkilᴅr daha davamsēz reaksiya gºstᴅrmiĸlᴅr. B¿t¿n n¿munᴅlᴅrdᴅ 

bitkilᴅr saralmēĸ vᴅ ᴅyilmiĸ, lakin erythrospermum k-17 n¿munᴅsindᴅ gºvdᴅlᴅr ᴅyilmᴅmiĸdir. 
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Belᴅliklᴅ, nᴅticᴅlᴅr gºstᴅrdi ki, quraqlēq daha s¿rᴅtlᴅ boyatmanē dᴅf edir, biok¿tlᴅnin vᴅ 

c¿cᴅrtilᴅrin toxumalarēnda suyun azalmasēna, habelᴅ turqorun zᴅiflᴅmᴅsilᴅ gºvdᴅlᴅrin ᴅyilmᴅsinᴅ 

vᴅ uzunm¿ddᴅtli tᴅsir zamanē prolinin xeyli dᴅrᴅcᴅdᴅ toplanmasēna sᴅbᴅb olur. Bu nᴅticᴅlᴅr digᴅr 

tᴅdqiqatlarla ¿st-¿stᴅ d¿ĸ¿r (ʉʘʢʘʨʠʷʚʦ ʠ ʜʨ., 2001). Quraqlēqdan fᴅrqli olaraq, ĸoranlēĵēn 

bitkilᴅrᴅ tᴅsiri daha m¿layim olmuĸdur. C¿cᴅrtilᴅr hᴅyat qabiliyyᴅtlᴅrini, fotosintetik 

piqmentlᴅrin tamlēĵēnē vᴅ miqdarēnē, su balansēnē vᴅ toxumalarēn turqor vᴅziyyᴅtini daha uzun 

m¿ddᴅtᴅ saxlaya bilmiĸlᴅr. G¿man edirik ki, duzun m¿ᴅyyᴅn qᴅdᴅr h¿ceyrᴅ vakuollarēnda 

toplanēb, osmotik aktiv maddᴅ funksiyasē daĸēyaraq, h¿ceyrᴅnin su potensialēnē aĸaĵē salmaqla, 

osmotik tᴅzyiqin artērmasē suyun toxumalar tᴅrᴅfindᴅn sorulmasēna vᴅ h¿ceyrᴅdᴅ su balansēnēn 

qorunmasēna yardēm edir. Bu c¿r mexanizmin fᴅaliyyᴅti su stresinin inkiĸafēnēn erkᴅn 

mᴅrhᴅlᴅlᴅrindᴅ taxēllarda yarpaqlarēn sululuĵu vᴅ fotosintetik aktivliyin m¿dafiᴅsi vᴅ 

funksionallēĵē ¿­¿n zᴅmin yaradēr. Bu nᴅticᴅlᴅr digᴅr tᴅdqiqatlarla ¿st-¿stᴅ d¿ĸ¿r (ʀʚʘʥʦʚ, 

2013). 

 

NᴄTĶCᴄLᴄR 

 

Tᴅdqiq etdiyimiz yumĸaq buĵda n¿munᴅlᴅrinin quraqlēĵa nᴅzᴅrᴅn ĸoranlēĵa daha davamlē 

olmasē aĸkar edilmiĸdir. Uzunm¿ddᴅtli stres tᴅsir zamanē prolinin miqdarē dᴅfᴅlᴅrlᴅ artmēĸdēr. 

Fizio-morfoloji m¿ĸahidᴅlᴅrin vᴅ biokimyᴅvi analizlᴅrin nᴅticᴅlᴅrinᴅ ᴅsaslanaraq, tᴅcr¿bᴅdᴅ 

iĸtirak edᴅn var. ferrugineum k-27 ĸoranlēĵa, var. erythrospermum k-17 isᴅ hᴅm quraqlēq, hᴅm  

dᴅ ĸoranlēq stres amillᴅrin uzunm¿ddᴅtli tᴅsirlᴅrinᴅ qarĸē davamlē n¿munᴅlᴅr kimi qeyd etmᴅk 

olar. D¿ĸ¿n¿l¿r ki, xeyli miqdarda toplanmēĸ prolin aminturĸusunun osmoprotektor funksiyasē 

daĸēmasē bu n¿munᴅnin su tᴅchizatēnē tᴅmin edᴅrᴅk, uzun m¿ddᴅt quraqlēĵēn mᴅhvedici tᴅsirinᴅ 

qarĸē tab gᴅtirmᴅsinᴅ zᴅmanᴅt yaratmēĸdēr. Tᴅdqiqatda iĸtirak edᴅn miltrum k-3 b¿t¿n hallarda 

ºz¿n¿ hᴅssas n¿munᴅ kimi gºstᴅrmiĸdir. 
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ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʆʊɺɽʊʅʓɽ ʈɽɸʂʎʀʀ ʇʈʆʈʆʉʊʂʆɺ 

ʇʐɽʅʀʎʓ ʅɸ ʂʈɸʊʂʆ- ʀ ɼʆʃɻʆʉʈʆʏʅʓɽ ʉʊʈɽʉʉʆɺʓɽ ɺʆɿɼɽʁʉʊɺʀʗ 

ɿ.ʐ.ʀʙʨʘʛʠʤʦʚʘ, ɻ.ʀ.ɻʘʩʘʥʦʚʘ, ʈ.ʊ.ɸʣʠʝʚ 

ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʣʠʥʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʦʨʛʘʥʠʟʤʝ, ʥʘ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʠ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʦ 5 ʦʙʨʘʟʮʦʚ ʪʨʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ:var.miltrum k-3, 

var.miltrum k-6, var.erythrospermum k-17, var. ferrugineum k-24,var. ferrugineum k-27. ɺʳʨʘʱʝʥʥʳʝ ʚ 

ʫʩʣʦʚʠʷʭ ʬʠʪʦʪʨʦʥʘ 5-ʜʥʝʚʥʳʝ ʧʨʦʨʦʩʪʢʠ, (21-22Áʉ, 60% ʚʣʘʞʥʦʩʪʠ, 16/8 ʯʘʩʦʚʦʡ ʬʦʪʦʧʝʨʠʦʜ, 

10000 ʣʶʢʩ ʩʚʝʪʘ), ʚ ʪʝʯʝʥʠʝ 24 ʠ 72 ʯʘʩʦʚ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʟʘʩʫʭʘ ʠ ʟʘʩʦʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʝʣʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ(ʨʘʩʪʚʦʨʘʤʠ ʩʘʭʘʨʦʟʳ - 20 ʘʪʤ ʠ 

NaCl - 16 ʘʪʤ), ʧʦʩʣʝ ʯʝʛʦ ʤʝʪʦʜʦʤ Bates et. al ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʣʠʥʘ ʚ ʧʨʦʨʦʩʪʢʘʭ ʠ 

ʧʨʦʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʦʙʨʘʟʮʳ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʟʘʩʦʣʝʥʠʶ, ʯʝʤ ʢ ʟʘʩʫʭʝ. ʇʨʠ ʟʘʩʫʭʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʠʣʝʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ, 

ʫʤʝʥʴʰʝʥʠʝ ʦʚʦʜʥʝʥʥʦʩʪʠ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʠʟʛʠʙʘʥʠʝ ʧʨʦʨʦʩʪʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʣʘʙʣʝʥʠʷ ʪʫʨʛʦʨʘ 

ʚ ʪʢʘʥʷʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʩʫʭʠ, ʚʣʠʷʥʠʝ ʟʘʩʦʣʝʥʠʷ ʥʘ ʨʘʩʪʝʥʠʷ ʙʳʣʦ ʙʦʣʝʝ ʤʷʛʢʠʤ. ʇʨʦʨʦʩʪʢʠ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ, ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʠ ʪʫʨʛʦʨ ʪʢʘʥʝʡ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʩʪʨʝʩʩ ʬʘʢʪʦʨʦʚ ʫ ʧʨʦʨʦʩʪʢʦʚ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʟʝʮ var. ferrugineum k-27ʧʨʦʷʚʠʣ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠʟʫʯʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʢ ʟʘʩʦʣʝʥʠʶ, ʘ ʦʙʨʘʟʝʮ k-17 (var. 

erythrospermum)ʙʳʣ ʫʩʪʦʡʯʠʚ ʢʘʢ ʢ ʟʘʩʫʭʝ, ʪʘʢ ʠ ʢ ʟʘʩʦʣʝʥʠʶ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʢʦʧʣʝʥʥʘʷ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʘʤʠʥʦʢʠʩʣʦʪʘ ʧʨʦʣʠʥ, ʙʫʜʫʯʠ ʦʩʤʦʧʨʦʪʝʢʪʦʨʦʤ ʧʦʟʚʦʣʷʝʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʛʫʙʠʪʝʣʴʥʦʤʫ ʜʝʡʩʪʚʠʶ ʟʘʩʫʭʠ. ʀʟ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʢ ʦʙʦʠʤ ʩʪʨʝʩʩ ʬʘʢʪʦʨʘʤ ʦʢʘʟʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʦʙʨʘʟʮʘ k-3 (var.miltrum). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʧʨʦʨʦʩʪʦʢ, ʟʘʩʦʣʝʥʠʝ, ʟʘʩʫʭʘ, ʧʨʦʣʠʥ, ʩʪʨʝʩʩ 
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AND BIOCHEMICAL RESPONSES OF WHEAT SEEDLINGS TO SHORT AND LONG -TERM 

STRESS EFFECTS 

 

Z.Sh.Ibrahimova, G.I.Hasanova, R.T.Aliyev 

 

Genetic Resources Institute of ANAS 

 

The aim of this research was to study the effect of Proline accumulated in the plant body on the 

stress resistance of plants in drought and salty conditions. The study used 5 accessions from three 

varieties of soft wheat: miltrum k-3, miltrum k-6, erythrospermum k-17, ferrugineum k-24, ferrugineum 

k-27. Seedlings grown under phytotron conditions (21-22 ÁC, 60% humidity, 16/8 hour photoperiod, 

10,000 Lux light) for 24 and 72 hours were exposed to stress factors such as drought and salinization 

corresponding to the limits of stability (solutions of sucrose - 20 ATM and NaCl - 16 ATM), after which 

the amount of proline in the seedlings was determined and morphological observations were carried out. 

It has been found that our bread wheat accessions are more resistant to salinization than to drought. 

During drought, there was a more rapid suppression of the growth of seedlings, water content of tissues, 

as well as bending of seedlings as a result of weakening of turgor in tissues. Unlike drought, the effect of 

salinization on plants was milder.The sprouts retained viability, integrity and quantity of photosynthetic 

pigments, water balance and tissue turgor for a longer time.With prolonged exposure to stress factors in 

seedlings, the proline content increased many times compared to short-term exposure.Based on 

physiological observations and biochemical analyses, it was found that the accession var. ferrugineum k-

27 was showed greater stability compared with the other studied accessions for salinity, the accession k-

17 (var. erythrospermum) was resistant to both drought and salinization. It is assumed that the 

significantly accumulated proline, as an osmoprotector, is involved in preventing water scarcity. From the 

studied samples the most sensitive to both stress factors were plants of the sample k-3 (var. miltrum). 

 

Keywords: wheat, seedling, salinization, drought, proline, stress 
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ʋɼʂ 631.531.1:633.11 

 

ʆʎɽʅʂɸ ʈɸɿʃʀʏʅʓʍ ɻɽʅʆʊʀʇʆɺ ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ ʅɸ 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʂ ʋʉʂʆʈɽʅʅʆʄʋ ʉʊɸʈɽʅʀʖ 
 

*ʉ.ɸ. ʄɸʄɽɼʆɺɸ ʜ.ʬ.ʙ., ʜʦʮʝʥʪ; ʌ.ɸ.ʐɽʁʍ-ɿɸʄɸʅʆɺɸ ʜ.ʬ.ʙ., ʜʦʮʝʥʪ; ʉ.ʇ.ʈɿɸɽɺɸ 

 

ʀʥʩʪʠʪʫʪ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ, ɹʘʢʫ, AZ1106, ʧʨ. ɸʟʘʜʣʳʛ,155 smamedova2002@mail.ru 
 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢ ʩʪʨʝʩʩʫ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʷʥ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʤʝʥʘ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʫʩʢʦʨʝʥʥʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʚʝʞʠʝ ʩʝʤʝʥʘ 14 ʦʙʨʘʟʮʦʚ (10 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ: v.milturum 

AL., v.ferrugineum Al., v. erythrospermum Kºrn., v. erythroleucon Kºrn., v.barbarossa AL., 

v.velutinum Kºrn., v.leucospermum Kºrn., v.murinum Flaks., v.cianotrics Kºrn., v.glaucolutescens 

Vatr.) ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʇʦʩʝʚ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʧʳʪʥʦʤ  ʫʯʘʩʪʢʝ ɸʧʰʝʨʦʥʩʢʦʡ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ɹʘʟʳ ʀʥʩʪʠʪʫʪʘ ɻʝʥʝʪʠʯʝʩʢʠʭ ʈʝʩʫʨʩʦʚ ʅɸʅɸ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʯʠʩʣʦ ʠ 

ʤʘʩʩʘ ʟʝʨʝʥ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ. ʇʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ 

ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, ʧʦ 100 ʩʝʤʷʥ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʨʝʩʩʫ. ʉʪʨʝʩʩ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʣʦʩʴ ʫʩʢʦʨʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʩʝʤʷʥ (3-ʜʥʝʚʥʘʷ ʠʥʢʫʙʘʮʠʷ ʩʝʤʷʥ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (95%) ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ (40Üʉ)). ɼʣʷ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʷʥ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʠ 

ʫʩʢʦʨʝʥʥʦʤ ʩʪʘʨʝʥʠʠ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʦʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʠʭ 

ʚʩʭʦʞʝʩʪʴ.ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʤʷʥ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ʢ ʩʪʘʨʝʥʠʶ ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦʩʣʝ 

ʫʩʢʦʨʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ ʦʙʨʘʟʮʳ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ferrugineum - ʂ-24, ʂ-27, 

erythrospermum - ʂ-31 ʠ erythroleucon ï ʂ-35 ʧʨʦʷʚʠʣʠ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʠʟʫʯʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʷʜʫ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘʠʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤ ʦʢʘʟʘʣʩʷ ʦʙʨʘʟʝʮ ʂ-72 v.cianotricsKºrn., 

ʧʦʪʝʨʷ ʚʩʭʦʞʝʩʪʠ ʢʦʪʦʨʦʛʦ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʩʪʘʨʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 46,5%.ɼʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚ ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʛʝʥʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʦʙʨʘʟʮʳ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʩʪʘʨʝʥʠʝ, ʩʝʤʝʥʘ, ʚʩʭʦʞʝʩʪʴ 

 

ɺɺɽɼɽʅʀɽ 

 

ʇʰʝʥʠʮʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ï ʵʪʦ ʙʦʛʘʪʝʡʰʠʡ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʮʝʥʥʳʡ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʦʥʜ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʩʨʝʜʠ ʥʠʭ ʦʙʨʘʟʮʳ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ.ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʩʭʦʜʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʪʦʡʯʠʚʳʭ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʘʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʠʭ ʚ ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʦʧʨʝʜʝʣʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʦʪʚʝʪʥʳʭ 

ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʡ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ 

ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʘʨʝʥʠʷ ʩʝʤʷʥ (ʉʤʦʣʠʢʦʚʘ, 2014). ʇʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 

ʩʚʷʟʠ ʩʪʘʨʝʥʠʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʨʦʩʪʘ ʠ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ (ɺʳʨʦʜʦʚ, 2000; 

ɺʝʨʭʦʪʫʨʦʚ, 2007, ɺʝʩʝʣʦʚʘ, 2008).ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʤʝʥʘ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʫʩʢʦʨʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ. 
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ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢ ʩʪʨʝʩʩʦʚʦʤʫ ʬʘʢʪʦʨʫ ʫʩʢʦʨʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʝʤʷʥ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 

 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʚʝʞʠʝ ʩʝʤʝʥʘ 14 ʦʙʨʘʟʮʦʚ (10 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ) 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ: YBFS017 K-3 T.aestivum v. milturum AL., YBFS017 K-12, T.aestivum v. 

ferrugineum Al., YBFS017 K-24 T. aestivum v. ferrugineum AL, YBFS017 K-27 T.aestivum v. 

ferrugineum Al., YBFS017 K-31 T.aestivum v. erythrospermum Kºrn., YBFS017 K-35 

T.aestivum v. erythroleucon Kºrn., YBFS017K-43 T. aestivum v. barbarossa AL., YBFS017 K- 

62 T.aestivum v. velutinum Kºrn.,YBFS017 K-65T.aestivum v. leucospermum Kºrn., YBFS017 

K-71 T.aestivum v. murinumFlaks., YBFS017 K-72 T. aestivum v. cianotrics Kºrn., YBFS017 

K-75T.aestivum v. glaucolutescens Vatr. ʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ɸʨʘʥ. ʇʦʩʝʚ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ɸʧʰʝʨʦʥʩʢʦʡ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ɹʘʟʳ ʀʥʩʪʠʪʫʪʘ ɻʝʥʝʪʠʯʝʩʢʠʭ 

ʈʝʩʫʨʩʦʚ ʅɸʅɸ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʠʟʥʘʢʘʤ: 

ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ (ʰʪ.), ʯʠʩʣʦ (ʰʪ.) ʠ ʤʘʩʩʘ (ʛ) ʟʝʨʝʥ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʤʘʩʩʘ ʟʝʨʝʥ 

(ʛ) ʩ ʨʘʩʪʝʥʠʷ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ (ʛ). ʇʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, ʧʦ 100 

ʩʝʤʷʥʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʨʝʩʩʫ. ʉʪʨʝʩʩ ʬʘʢʪʦʨʦʤ ʩʣʫʞʠʣʦ ʫʩʢʦʨʝʥʥʦʝ 

ʩʪʘʨʝʥʠʝ ʩʝʤʷʥ. ɼʣʷ ʠʤʠʪʘʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʠʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʨʠʚʘʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 3-ʜʥʝʚʥʫʶ ʠʥʢʫʙʘʮʠʶ ʩʝʤʷʥ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 

ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʩʝʤʝʥʘ. ʆʮʝʥʢʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʪʝʩʪʫ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ (G), ʚʳʨʘʞʘʝʤʦʡ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ (n): 

 

 
ʛʜʝ ɸ ïʯʠʩʣʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ (ɸʣʝʢʩʝʡʯʫʢ ʠ ʜʨ., 2005). 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʯʠʩʣʦ ʠ 

ʤʘʩʩʘ ʟʝʨʝʥ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʤʘʩʩʘ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ (ʊʘʙʣʠʮʘ 1). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 50-60% 

ʫʨʦʞʘʡʥʦʩʪʠ, ʦʙʨʘʟʝʮ K-71 ʨʘʟʥʦʚʠʜʥʦʩʪʠ murinum ʠ K-72 ʨʘʟʥʦʚʠʜʥʦʩʪʠ cianotrics 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

 
ʊʘʙʣʠʮʘ 1.ʇʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (ɸʧʰʝʨʦʥʩʢʘʷ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ɹʘʟʘ) 
ʆʙʨʘʟʮʳ T. Aestivum ʇʨʦʜʫʢʪʠʚʥʘʷ 

ʢʫʩʪʠʩʪʦʩʪʴ, ʰʪ 

ʂʦʣ-ʚʦ ʟʝʨʝʥ 

ʛʣʘʚʥʦʛʦ 
ʢʦʣʦʩʘ, ʰʪ. 

ʄʘʩʩʘ ʟʝʨʝʥ 

ʛʣʘʚʥʦʛʦ 
ʢʦʣʦʩʘ, ʛ 

ʄʘʩʩʘ ʟʝʨʝʥ 

ʩ ʨʘʩʪʝʥʠʷ, 
ʛ 

ʄʘʩʩʘ 1000 

ʟʝʨʝʥ, ʛ 

K-3 v.milturum AL.  5 38,4 2,2 9,2 52,0 

K-12, v.ferrugineum Al. 3,8 65,2 2,56 9,0 36,8 

K-24 v.ferrugineum AL  4,4 62,2 2,84 11,28 37,2 

K-27 v.ferrugineum Al. 4,4 69,0 3,12 11,32 35,4 

K-31v.erythrospermum Kºrn. 4,6 56,0 2,36 8,6 40,5 

K-35v.erythroleucon Kºrn. 5,2 49,6 2,2 9,6 30,5 




