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I. BiOLOJI EHTIYATLAR va SELEKSIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT:633.11:632.4

YUMSAQ BUGDA (Triticum aestivum L.) GENOTIPLORINDO
BiOMORFOLOJi VO FITOPATOLOJi GOSTORICILORIN
QIYMOTLONDIRILMOSI

NORGIiZ SIRACLI *, ZEYNAL 9KPOROV, SEVINC NURIiYEVA

Azarbaycan Respublikast EIm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki s., AZ 1106, Azadliq
pr. 155
nargiz.siracli@gmail.com

Bugda (Triticum aestivum L.) diinyada global arzaq tahliikasizliyinin tamin olunmasinda an
miihiim bitkilardan biridir,elacada stresslara davaml, yiiksak va keyfiyyatli sortlarin yaradilmasi
miiasir seleksiya islarinin asas istiqgamatlarindan biridir. Biotik stress amillara, xiisusila sar1 pas va
unlu seh xastaliklorine davamh formalarin secilmasi xiisusi shamiyyats malikdir. Bu baximdan
genotiplarin biomorfoloji slamatlara gora giymatlandirilmasi miihiim shamiyyat kasb edir.

Tadqiqat isi yumsaq bugdanin (Triticum aestivum L.) 61 genotipinin biomorfoloji alamatlari ,
sar1 pas va unlu seh xastaliklorine davamhiligin éyranilmasidir. Tadqiqatlar zamam bitkinin
hiindiirliiyii, asas siinbiiliin uzunlugu, asas siinbiilda siinbiilciiklarin sayi, hamginin sar1 pas va unlu
seh xastaliklarina yoluxmasi tarla ssraitinds qiymatlondirilmisdir. Statistik tahlillar naticasinda
genotiplar arasinda alamatlar tizra miidyyan variasiya miiayan edilmisdir. Har genotip tizra 5 bitki
tizarinda 6lcmalar aparilmis va orta gostaricilor hesablanmisdir. Aparilmis analizlar naticasinda
genotiplar arasinda morfoloji alamatlar va xastaliklara davamlihiq baximindan ahamiyyatli farglar
miidyyan edilmisdir. Statistik tahlillarls yanasi, alamatlar arasinda korrelyasiya alagalori da
miidyyan olunmusdur. Naticalor bitkinin hiindiirliiyt ils siinbiil uzunlugu arasinda zsif( r=0.25),
bitkinin hiindiirliyii ilo siinbiilciik say1 arasinda z3if manfi (-0.33) alaganin mévcud oldugunu
gostarmisdir. Sar1 pas, unlu seh ils bitki hiindiirliyii arasinda isa zaif miisbat korrelyasiya (r=0.32;
r=0.29) miiayyan edilmisdir. Tadgiqat zamam 3lds olunan goéstaricilarin statistik etibarlilig
variasiya gostaricilari va korrelyasiya amsallar1 asasinda giymatlandirilmisdir. Miiayyan edilmisdir
ki, morfoloji alamatlari ila xastaliklora davamlihiq gostaricilari arasinda miiayyan qarsihgh alaga
mévcuddur. Bu slagalarin miisyyan edilmasi seleksiya prosesinds kompleks yanasmanin tatbigina
va perspektiv genotiplarin daha daqiq secilmasina imkan yaradir. Tadgigatin naticalari galacak
seleksiya islarinin optimallagdirilmasi va adaptiv potensiala malik genotiplarin formalasdirilmasi
baximindan miihiim ahamiyyat kasb edir. 9lda olunmus naticalar seleksiya islarinda yiiksak
mohsuldar va xastaliklora davamh genotiplarin secilmasi iiciin perspektivli ilkin materiallarin
miidyyan edilmasina imkan verir.

Acgar sozlar: yumsaq bugda (T.aestivum L.), biomorfoloji analiz, sari pas, unlu sehkorrelyasiya
analizi

GIRIS

Bugda (Triticum aestivum L.) diinayda ve Azsrbaycanda genis becarilon miihiim arzaq
bitkisi olmagla yanagsi shalinin bir qrupu iiciin asas gida va ziilallarin, karbohidratlarin va diger
hayati vacib elementlarin miihiim manbayi hesab olunur. Bu iss daim dayisan pahriz vardislari
va oahalinin xeyli daracada artimi ils slagadar bugdaya davamh talabat oldugunu gostarir. Buna
gora ds arzaq tahliikasizliyini tamin etmak, elacads davamli istehsal iisullarini stimullagdirmaq
tictin bugdanin kand tasarriifatina dair gida zancirinin dark edilmasi vacibdir. Bu baximdan
seleksiyacilarin baglica magsadi daha mahsuldar bugda sortlarim1 yaratmaqgla mahsul istehsalina

6 https://doi.org/10.61642/202621
Available online 10 June 2026
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0z tohfalarini vermakdir. (Dixon, 2009). Bugda bitkisi ziilallari, vacib elementlari, lipidlari va
vitaminlari 6ziinds ehtiva edir. Onun abiotik va biotik stresslars davamli formalarin, sortlarin
yaradilmasi hesabina bugdanin mahsuldarhigini artirmaq olar. Genotip va atraf miihitin garsiligh
tasiri bugdada mahsuldarhigin va keyfiyystin yaxsilasdirilmasinda miihiim rol oynayir (Kumar,
Sharma 2016). Bugda bitkisinin mahsuldarh@ina tssir edsn amillorden biri do miixtalif
xostaliklardir. Hazirda bugda istehsalinda mahsuldarligin azalmasina sabsb olan asas
problemlardan biri bugda akinlarinds genis yayilmis xastaliklarden olan sar1 pas va unlu seh
xoastaliklaridir. Miiayyan olunmusdur ki, Unlu seh (Blumeria graminis f. sp.tritici) xastaliyi
bugda istehsalinda ciddi iqtisadi itki il naticalanir (Alam, 2014). Bundan alava unlu seh
xoastaliyi bugda becarilan bir ¢ox 6lkalards il boyu 6ziinii gostarir va mahsul itkisi miivafiq
olaraq Rusiya, Brazilya va Cin kimi 6lkalards 35%, 62% va 40%- qgadardir. Sar1 pas xastaliyi
(Puccinia striiformis f.sp.tritici) iss bugda bitkisinda adstan 5-30% mahsul itkisina sabab olan
asas gobalak xastaliyidir. Qeyd etmak olar ki, daha yiiksak hassas sortlarda 40-50% yaxud daha
¢ox mohsul itkisine sabab ola bilsr. Umumiyystls, xastaliklore davaml ve yiikssk mahsuldar
genotiplarin secilmasi seleksiya prosesinds miihiim shamiyyat kasb edir. (Beznosko., 2023). Bu
baximdan genotiplarin biomorfoloji alamatlar iizrs ds qiymstlandirilmasi xiisusi aktualliq
dasiyir. Belalikla genotiplarin biomorfoloji gostaricilor iizra qiymsatlandirilmasi  onlarin
potensialinin miiayyan edilmasinds asas meyarlardan biri kimi hesab edilir.Teqdim edilan bu
tadgigat isinds yumsaq bugda genotiplarinin biomorfoloji saciyyasi va onlarin xastaliya
davamlihq gostaricilori olmusdur. Bugdanin biomorfoloji xiisusiyyatlari mahsuldarligin
artirllmasinda elscods har bir slamatin shamiyyatinin qgiymatlandirilmasinds halledici rol
oynayir va sortlarin miiayyan edilmasi {iciin asasdir. Qeyd etmak olar ki, uzun vo mahsuldar
siinbiil potensial olaraq bugdanin mohsuldarh@inin yaxsilasdirilmasina kémak eds bilar.
Siinbiiliin uzunlugu siinbiilciiklarin say1 ve har siinbiilds ¢iceklarin sayr mshsuldarligin
yaxsilasdirilmasi ti¢lin boyiik shamiyyat kasb edir. Siinbiilciiklarin sayimnin artmasi potensial
olaraq denlarin sayinin artmasi ilo slagadardir. Bundan slava siinbiiliin uzunlugunun ham
genotipik, ham da fenotipik saviyyads stinbiilciiklarin say1 ile miisbat alagasi var. Morfoloji
alamatlar, o climladan bitki hiindiirliiyd, stinbiiliin uzunlugu va siinbiilciik say1 mahsuldarhgin
formalagmasinda miihiim rol oynayir va seleksiya prosesinda genotiplarin giymatlandirilmasinds
genis istifads olunur. Aparilan bu tadgigatin magsadi yerli vo introduksiya olunmus yumsaq
bugda genotiplarinin biomorfoloji gostaricilarini, sar1 pas ve unlu seh xastaliklaring
davamliligin1 giymatlandirmakdan ibaratdir.

MATERIAL VO METODLAR

Tadqiqat islari 2024-2025-ci illards Genetik Ehtiyatlar Institutunun Abseron Tacriiba
Bazasinda aparilmisdir. Tadqgigat materiali kimi Genetik Ehtiyatlar Institutunun Milli
Genbankinda saxlanilan 9 yumsaq bugda novmiixtalifliyi ve oOkincilik Elmi Tadgigat
Institutundan alds edilmis 52 yumsaq bugda genotipindan istifads olunmusdur. Tacriiba
sahasinds sapin 2024-cii ilin noyabr aymin birinci ongiinliiyiinds aparilmis, kiitlavi cixis isa
noyabr aymin ikinci ongiinliiyiinds miisahide edilmisdir. Vegetasiya miiddstinds niimunalar
boruyagixma, siinbiillamsa, siidyetisma va mumyetisma fazalarinda miintazam olaraq damci tisulu
ila suvarilma aparilmigdir. Bu iisulla suvarilma zamani torpagin humus gati qorunur, elacads
ham suya ham doa isci qiivvesina genast olunur. Saha saraitinds har bir genotip iizra 5 bitki
secilorak bitkinin hiindiirliiydi, ssas siinbiiliin uzunlugu, asas siinbiilds siinbiilciik say1 miiayyan
edilmisdir. Bundan slavs, genotiplarin sar1 pas va unlu seh xastaliklarina yoluxma saviyyasi saha
soraitinda vizual iisulla (0-9 bal skalasi {izra) qiymatlandirilma aparilmisdir. Tadqiq olunmus
gostaricilor asasinda orta giymoatlar, minimum ve maksimum 3lds edilon giymatlar
hesablanmisdir. 9lamatlar arasinda qarsiligh slagalarin miisyan edilmasi magsadils Pearson
korrelyasiya amsali hesablanmigdir. Statistik tohlillar Microsoft Excel program teminatinda
aparimigdir.
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Alinmig gostaricilarin statistik islanmasi Microsoft Excel 2010 programi vasitasila
aparimigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiq olunan yumsaq bugda genotiplari biomorfoloji slamatlar va xastaliklara davamliliq
baximindan bir-birindan shamiyyatli daracads farqlanmisdir. Bitkinin hiindiirliiyi, asas siinbiiliin
uzunlugu, asas siinbiilds siinbiilciik sayi, sar1 pas va unlu seh xastaliklarine yoluxma saviyyasi
genotiplar iizra geyd olunur. ©lds olunan naticalar tasarriifat shamiyyatli gostaricilar iizra genis
variasiyanin moévcud oldugunu gostarmisdir.

Cadval 1.
Genotiplarin biomorfoloji va xastalik gostaricilarinin statistik parametrlari
(orta,minimum, maksimum va korrelyasiya)
Gostarici Orta Minimum Maksimum  r (bitkinin boyu il3)
Bitkinin hiindiirliyii(sm) 98.27 84 113 -
Osas siinbiiliin 10,91 7,2 49,5 0.25
uzunlugu(sm)
Osas siinbiilda 18,61 14,6 23 0.33
siinbiilciik say1
Sar pas(bal) 1,9 1 4 0.32
Unlu seh(bal) 4,31 0 9 0.29

Cadval 1-ds tagdim olunan naticalsrdsn goriindiiyi kimi, tadqiq olunan genotiplar arasinda
biitiin gostaricilar {izra doayiskenlik miisahide olunmusdur. Bu fargler onlarin genetik
xiisusiyyatlari va becarilma garaitinas reaksiyasi ils izah oluna bilar.

Cadval 2.
Yumsaqg bugda genotiplarinin biomorfoloji va xastalik gdstaricilari
Bitkinin Osas siinbiiliin

Genotipin ad1 hiindiirliyi uzunlugu Unlu seh Sar1 pas
Qobustanl 99 8,8 4 3
Qirmizi giil 1 94.2 10 4 3
Qizil bugda 107.4 9,5 3 3
Nurlu-99 95.8 10,1 2 1
Mirbagir-128 108.8 8 3 2
Okinci-84 113 9 3 2
Zirva-85 103.2 9,2 4 1
Fatima 119.6 8,4 4 3
Azari 112 11,5 4 1
Murov-2 103.6 10,56 6 3
Taraqqi 109.4 13,2 5 4
Ugur 118.8 9,4 4 4
Seafag-2 103.6 11,2 1 4
Giinasli 99.2 11 5 2
Farahim 108.6 11,8 6 2
Qualite 97.4 10,6 6 2
osgaran 93.6 13 6 2
layagptli-80 117.4 9,2 7 1
Onur 86.6 10,3 7 1
Xozri 92.2 9,44 6 1
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Murov 93.4 11,1 4 3

Matin 106.2 12,3 3 2

Yasavul 97 9,4 4 1

Xlebodarka 96 11,86 6 2

Batko 95.6 11,3 4 2

Yuka 98.8 12,7 3 1

Bayraqdar 100.8 11,56 7 3

Oyxan 106.4 11,76 6 3

Bagrat 95.2 11,76 5 2

Qaudio 92 11,8 0 1

Gallio 109.8 9,8 0 1

Balaton 90.6 10,6 0 1

Midas 105.6 11,84 0 1

Renan 124.2 11,66 6 3

Mirastar 115.8 8,6 0 1

Auradur 93.2 8,6 4 1

Farandole 85 8,8 3 1

Stan Krasnodar 97.2 8,4 4 1

Saba-2 113.6 7,2 2 2

Tunc 105.4 9,8 5 2

Qayidis 99.6 49,5 7 1

Xomsa 98 12,36 7 2

Atilla 113 10,04 7 2

Nogal 97 8,4 3 2

Diabar 93.8 9,78 5 2

Cempion 107.4 9,2 6 1

Viisal 107 9,4 9 1

Maruzio 106.4 9,24 3 1

Olimp 99 9,3 7 1

Romanna 107.6 10,4 8 2

Sahbugda 90.8 9,4 0 1

Lider 90 9,12 1 1

Graecum 107.8 10,8 6 3

Erythrospermum(germeryth

x zardabi) 107.4 12,04 3

Aran 92 9 3 1
Milturum(bezostaya x

obscurum) 114.4 10,9 6 4
Lutescens(lutescens x

hostianum) 87.2 10 4 3
Murinum(lutescens x

lybicum) 154.2 11,6 0 2
Barbarossa(lutescens x

barbarossa) 88.6 9 8 1

Ferrugineum(lutescens x
barbarossa) 84 7,84 7 1
Erythrospermum(hostianu
m x ferrugineum) 113.8 13,4 3 2

Cadval 2-ds taqdim olunan malumatlar ssasinda miiayyan edilmisdir ki, genotiplar arasinda
biomorfoloji va fitopatoloji gostaricilor tizra ashamiyyatli farqler movcuddur. Bitkinin
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hiindiirliiyii izro an yiiksak gostarici Giinagli genotipi, an asag1 isa Bagrat genotipinda geyds
alinmisdir. Digar gostaricilar {izra da oxsar alamatlar miisahids edilmisdir.

Tadqgiq olunan yumsaq bugda genotiplarinds biomorfoloji ve fitapotoloji gostaricilar
miigayisali gokilde giymatlandirilmisdir (Sakil 1). 9lds olunan naticalar gostarmisdir ki,
genotiplar arasinda ham biomorfoloji alamatlar, ham das xastaliklare yoluxma saviyyaesi iizra
misyyan farqlar moéveduddur. Dlamatlar arasi korrelyasiya tahlili ise bazi gdstaricilsrarasinda
zaif va orta saviyyali alagslarin mévcud oldugunu gostarmisdir. Biomorfoloji alamatlar iizra
miisahids olunan dayiskanlik genotiplarin genetik miixtalifliyi ils salagadardir va seleksiya {igiin
perspektiv materiallarin secilmasinds miihiim shamiyyat kasb edir.

Yumsaq bugda genotiplarinin biomorfoloji va
fitopatoloji gostaricilarinin miigayisali tahlili

120
113

80
40 I 49.5
0 . e BN 1!1 |

000 Bitik 0 19%52inbiliR5  Ssasstnbild83 1.%ripastba)32 4 nlitseh {b)29
hindarltyd(sm) uzunlugu(sm) stinbulcuk sayi

B Orta H Minimum B Maksimum M r (bitki boyu ila)

Sakil 1: Yumsaq bugda genotiplarinds biomorfoloji slamsatlarin orta, minimum va maksimum
gostaricilari va alamatlararasi korrelyasiya naticalari

Tadqiq olunan 61 genotip iizra bitkinin hiindiirliiyliniin gostaricilarinin dayigkanliyi
genotiplar arasinda shamiyyatli farqlarin mévcud oldugunu gostarir. Bu farqlar bitkilarin genetik
xiisusiyyatlari va becarilma garaitina uygunlasma qabiliyyati ils slagadardir. Genotiplar arasinda
bitkinin hiindiirliiyiiniin dsyisken olmasi onlarin genetik xiisusiyyatlari va miihit amillarina
reaksiyasi ila alagadardir. Alinmig naticalar genotiplar arasinda morfoloji miixtslifliyin mévcud
oldugunu gostarir. Bundan basga asas siinbiiliin uzunlugu iizrs orta gostarici 10.91 sm olmus,
minimal vo maksimal qgiymatlar iss miivafiq olarag 7,2 va 49,5 sm arasinda doyismisdir.
Stinbiiliin uzunlugu msahsuldarhgin  formalagmasinda miihiim alamat hesab olunur va
genotiplarin seleksiya baximindan giymatlandirilmasinds shamiyyatlidir. ©sas siinbiiliin
uzunlugu {izra alds olunan naticalar gostarir ki, bu salamat genotiplar arasinda dayiskan xarakter
dasiyir va mahsuldarhigin formalasmasinda miihiim rol oynayir. Siiniibiiliin uzunlugunun artmasi
potensial mshsuldarliga miisbat tasir edsn ssas komponentlardsn biri hesab olunur. 9sas
slinbiilda siinbiilciik say1 tizra maksimum va minimum gostarici 14,6-23 intervalinda dayismis,
orta gostarici iss 18,61 olmusdur.Bu gosterici mahsuldarhigin struktur elementlarindsn biri
olmaqgla seleksiya baximindan miihiim shamiyyat kasb edir. Qeyd etmak lazimdir ki, yumsaq
bugdanin mahsuldarliginin yaxsilasdirilmasinda ¢oxsayli genetik vo atraf miihit amillsrinin tasiri
altinda formalasan bir siinbiildaki siinbiilciik say1 alamati asas rol oynayir. Miiayysn olunmugdur
ki, bugdanin mahsuldarhigini tayin edsn asas komponentlar sirasina bir hektarda siinbiil sayi, bir
stinbiilds dan say1r ve 1000 denin kiitlasi asas slamatler kimi dayerlendirilir (Ma J., 2019).
Umumiyystls bir siinbiildski siinbiilciik say1 va bir siinbiildski dan say1 bu iki komponentdsn har
hansi birinin artmasi1 yumsaq bugdanin mshsuldarligini birbaga yaxsilasdira biler (Rasheed S,

Venkatesh P., 2022). San pas va unlu seh xastaliklorine garsi davamliliq baximindan
genotiplar arasinda farglar miisahids olunmugdur. Bazi genotiplar bu xastaliklara garsi nisbaton
davamliliq gostarmis, digarlari isa daha yiiksak hassasliq niimayis etdirmisdir. Bu isa onlarin
seleksiya islorinda istifade perspektivlorini miiayyanlasdirir. Sar1 pas iizre orta yoluxma
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saviyyasi 1,90 bal olmusdur. Bazi genotiplards xastaliya yoluxma zaif saviyyads miisahida
olunsa da, ayri-ayr genotiplar nisbatan hassasliq gostarmisdir. Unlu seh xastaliyi iizra isa 4,31
bal taskil etmisdir ki, bu da bazi genotiplarin xastaliklara nisbatan davamli oldugunu gostarir.
Umumilikds, bitkinin boyu va siinbiil uzunluguna malik genotipler mshsuldarliq baximindan
perspektivli hesab olunur, eyni zamanda sar1 pas va unlu seha garsi1 déziimliiliik daha ¢ox dayar
kasb edir. Bu naticalar gosatirir ki, seleksiya materiallar1 ham mahsuldarliq, ham ds xastaliya
doziimliiliiyli baximindan secilmalidir. Qeyd eda bilarik ki, tadqiq olunan bu gostaricilarin bir-
birila slagesini giymatlandirmak iiciin korrelyasiya analizi ds aparimigdir. Aparilmig
korrelyasiya analizi naticasinda bitkinin hiindiirliiyii ils stinbiiliin uzunlugu arasinda zaif miisbat
alaga (r= 0,25) miiayyan edilmisdir. Bundan bagqga bitkinin hiindiirliiyii ils siinbiilciiklarin say1
arasinda isa zaif manfi korrelyasiya (r= -0,33) miiayyan olunmusdur. Bu iss vegetativ inkisafin
artmasi ilo generativ struktur elementlari arasinda miiayysn balansin mévcudlugunu gostora
bilar. Siinbilil uzunlugu ils siinbiilciik say1 arasinda iss cox zaif ve statistik baximdan
shamiyyatsiz miisbat alaga (r= 0,04) miiayyan edilmigdir. Natica etibari ila gostaricilar arasinda
birbasa xatti asiliigin olmadig1 gonastine galmak olar. Xastaliklara goaldikds isa sar1 pasla
bitkinin hiindiirliiyii arasinda zaif miisbat korrelyasiya (r= 0,32) miiayysan olunmusdur. Bu natica
isa onu gostarir ki, hiindiir genotiplar miiayyan daracada xastaliya daha hassas ola bilar. Bu da 6z
novbasinds iglim saraiti vo eyni zamanda yarpaq sathinin xiisusiyyastlari il alagali ola bilar.
Unlu seh xastaliyi ila bitkinin hiindiirliiyii arasinda isa zaif miisbat korrelyasiya alagasi yani (r=
0,29) geyds alinmigdir. Umumilikde yumsaq bugdamin tadqiq olunan genotiplarinin siinbiiliin
uzunlugu, siinbiilciiklarin say1, xastalik gostaricilari va bitkinin boyu ils korrelyasiyas1 Cadval 1-
do 6z aksini tapmisdir.

Belalikla tadgigat naticesinds Oyranilan yumsaq bugda genotiplari arasinda biomorfoloji
alamatlar va sar1 pas, unlu seh xastsliklarina davamliliq baximindan shamiyyatli farqlsr
miioyyan edilmisdir. Miiayyan edilmis variasiya ve alamatlararasi korrelyasiya alagalari
seleksiya prosesinda kompleks giymatlandirmanin vacibliyini gostarmisdir. Tedqgigat naticasinda
yiliksak mahsuldarliq potensialina va xastaliklara nisbi davamlilida malik perspektiv genotiplar
secilmis va galacak seleksiya islarinds ilkin material kimi istifads olunmasi magsadauygun
hesab edilmisdir.
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OLIEHKA BUOMOP®OJ/IOTMUYECKUX N ®PUTOITATOIOTMYECKNX
IMOKA3ATEJ/IEU TEHOTUIIOB MAT'KOMU ITIITEHUIIBI (Triticum aestivum L.)

Haprus Cupapkisl’, 3eiinan Aknepos, Cesunmk Hypuesa
HMHcmumym 2eHemuueckux pecypos MuHucmepcmea Hayku u 06pazoeaHus
Azepbatioscanckoli Pecnybauku

MMmenuua (Triticum aestivum L.) siBsieTCsi OAHON W3 OCHOBHBIX TPOZIOBOJIbCTBEHHBIX KY/IBTYD B
MHUpe, a TIOBBIIEHNe YPO)KalfHOCTHM OTHOCUTCSI K TIPUOPUTETHBIM HarpaBieHUsM COBPEMEHHbIX
CeNIeKLIMOHHBIX TporpaMM. buoThdeckre cTpeccoBbie (DakTOpPBEl, B UYAaCTHOCTH XKENTas pXKaBUMHA U
MYUHHUCTasi POCa, SIBJSIFOTCS OJHUMH W3 OCHOBHBIX TIPUYMH CHIDKEHUS ypOXKaliHOCTH. B cBsi3u € 3TUM
OLIeHKa T'eHOTHIIOB 110 6MOMOpPGh0/I0rHUeCKUM ITPU3HAKAM MPUOOpeTaeT 0co00e 3HaueHue.

Lenbio uccefoBaHus SIB/SIOCh U3ydeHHe OMOMOPQOIOTHUYeCKUX TPU3HAKOB U YCTOMUMBOCTUA K
JKEITON p’KaBUMHE M MYYHHCTOW poce y 61 reHotuna Msarkod mueHuns! (Triticum aestivum L.). B xoge
WCC/Ie/IOBAaHMSI B TIOJIEBBIX YCIOBUSIX ObUIM OIlEHEHBI BBICOTA pACTEHWH, [jIMHA TJIABHOTO KOJI0Ca,
KOJIMYECTBO KOJIOCKOB B TIJIaBHOM KOJIOCe, a TaK)Ke CTeleHb TMOpaXkKeHHsl >KEITON p)KaBUMHOU U
MYUHHUCTOM pOCOiA.

CTaTUCTHUEeCKUH aHAW3 BBIABU BapyiabenbHOCTh TPU3HAKOB MEXY T€HOTHMNaMH. I KaXKa0ro
reHOTUIa U3MepeHUsl POBOJUIMCE Ha MSTU PACTEHUSIX C MOC/IeAYIOMIUM PAacyéToM Cpe/IHUX 3HaueHUM.
Hapsiny co cratvctiueckoli 00pabOTKOW AaHHBIX ObLT TPOBEJEH KOPPENSALMOHHBIA aHAIU3 MeXIy
TpU3HAKaMU. Y CTAHOBJ/IEHA cJiabasi TIOJI0XKUTE/TbHAsT KOPPEIALUS MEXY BBICOTOM PAaCTeHWH W JIJTHHOM
komoca (r = 0,25), cnabas oTpuilaTesbHass KOPPESUs MeXAy BBICOTONH pacTeHW W KOJTWYeCTBOM
KosiockoB (r = —0,33), a Takke ciabasi TIOJOXKUTE/NBHAS CBSI3b MEXKAY BBICOTOW PacTeHWM U CTETIeHbIO
nopakeHust énroit pxkaBumHou (r = 0,32) u myuHuctor pocout (r = 0,29). B xoge uccienoBaHus
CTaTUCTUYECKast [JOCTOBEPHOCTb TIOJNyueHHBIX TII0Ka3areseld OIleHHWBajlaChb Ha OCHOBe TIOKa3aTesieu
Bapvalyu U K03 UIIMEeHTOB KOPPessLUU. Y CTaHOB/IEHO, UTO MeXy MOP(}OIOriyecKUMH MpU3HaKaMU
Y TIOKa3aTeIssMH YCTOMUMBOCTH K 00JIe3HSM CYIIECTBYeT OIpeJe/iéHHas B3aMMOCBSI3b. BbisBiieHHe
JIAaHHBIX B3aMMOCBSI3eH T03BOJISIeT MPUMEHATh KOMILIEKCHBIM MOIX0/] B CeJIEKIIMOHHOM TIpoiiecce U 6osee
TOYHO OTOMpPATh TIEPCIIEKTHUBHBIE TeHOTUITbI. [lo/yueHHbIe pe3y/bTaThl UMEIOT Ba)KHOEe 3HaueHue JiIst
ONTUMU3ALMHN  OyyIIMX CeNeKUMOHHBIX TporpaMM W (OPMHMPOBAaHUS TeHOTUIIOB C BBICOKHM
a/laliTUBHBIM TIOTeHLManoM. [lomyueHHBIE pe3y/bTaThl MOTYT OBITH MCIO/B30BaHBI B CeJIEKLIMOHHOM
paboTe npu 0TOOPE BLICOKOTIPOIYKTUBHBIX U YCTOWUMBBIX K 60/1e3HSIM T€HOTHIIOB.

Koueebie cnoea: msekas nwernuya (Triticum aestivum L.), 6uomopponocuueckuil aHanus, xcéamas
paHcasuuHa, My4HuUCmMasi poca, KOppeasiyUoHHbIl aHanu3.
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EVALUATION OF BIOMORPHOLOGICAL AND PHYTOPATHOLOGICAL TRAITS IN
BREAD WHEAT (Triticum aestivum L.) GENOTYPES

Nargiz Sirajli’, Zeynal Akparov, Sevinj Nuriyeva
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Wheat (Triticum aestivum L.) is one of the main food crops worldwide, and increasing yield remains
a key objective of modern breeding programs. Biotic stress factors, particularly yellow rust and powdery
mildew, are among the major causes of yield reduction. Therefore, the evaluation of genotypes based on
biomorphological traits is of considerable importance.

The present study aimed to investigate biomorphological traits and resistance to yellow rust and
powdery mildew in 61 genotypes of soft wheat (Triticum aestivum L.). Under field conditions, plant
height, main spike length, number of spikelets per main spike, and the level of infection by yellow rust
and powdery mildew were assessed.

Statistical analysis revealed variability among genotypes for the studied traits. Measurements were
carried out on five plants per genotype, and mean values were calculated. In addition, Pearson correlation
analysis was performed to determine relationships among traits. A weak positive correlation was found
between plant height and spike length (r = 0.25), while a weak negative correlation was observed between
plant height and spikelet number (r = —0.33). A weak positive correlation was also identified between
plant height and susceptibility to yellow rust (r = 0.32) and powdery mildew (r = 0.29). During the study,
the statistical reliability of the obtained indicators was evaluated based on variation parameters and
correlation coefficients. It was determined that certain relationships exist between morphological traits
and disease resistance indicators. Identification of these relationships enables the application of an
integrated approach in breeding programs and facilitates more accurate selection of promising genotypes.
The obtained results are of significant importance for optimizing future breeding programs and
developing genotypes with high adaptive potential.

The obtained results may be useful in breeding programs for the selection of high-yielding and
disease-resistant genotypes.

Keywords: soft wheat (Triticum aestivum L.), biomorphological analysis, yellow rust, powdery
mildew, correlation analysis
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OKIN LORGOSI (Lathyrus sativus L.) GENOTIPLORINDO
MOHSULDARLIGIN STRUKTUR ELEMENTLORI iL.O OLAQOSI

ALMAS 9S9DOVA

Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak s., AZ 1106, Azadliq
pr. 155
almas.i.asadova@gmail.com

Ohalinin ziilala olan ehtiyacinin 6dsnilmasinda danli paxlalhlarin rolu avazsizdir. Ziilal,
avazolunmaz amintursulari, vitaminlor va minerallarla zanginliyi paxlahlarin keyfiyyatli arzaq
olmalarma taminat verir. Olkamizda ahalinin danli paxlallara olan talabatimin yerli mahsullar
hesabina 6danilmasi yeni davamli, mahsuldar sortlarin yaradilmasim zaruri edir. Buna da hazirda
mplum olan yerli va introduksiya olunmus formalarin elmi-nazari cahatdan dyranilmasi va onlarin
potensial imkanlarinin miidyyan edilmasils nail olmaq olar. Bir s6zls insan orqanizminin giindalik
proteind talsbatinin 6danilmasinda saglam bir alternativ olan paxlalh bitkilarin toplamilmasi,
oyranilmasi, artirilmasi va yeni sortlarimin yaradilmasi béyiik ahamiyyat kasb edir. Azarbaycanda
okin largasinin sahasi moahsul istehsalina imkan vermir. Buna gora do har bir region iiciin
perspektiv sortun alinmasinda bitkinin genetik ehtiyatlarinin morfobioloji xiisusiyyatlarinin
kompleks dyranilmasi oldugca aktualdir. Maqalada respublikanmin miixtslif bélgalarindan toplanmis
va introduksiya olunmus 3kin largasina (Lathyrus sativus L.) aid sortniimunalsrin mahsuldarhqda
boyiik shamiyyats malik struktur elementlarinin giymatloandirilmasi verilmisdir. 9kin largasi
niimunalerinin kompleks dyranilmasi, onlarin seleksiyasinda tasarriifat-giymatli slamatlora malik
donor va genetik manba olaraq ilkin seleksiya materialinin yaradilmasina imkan verir.
Apardigimiz tadgigatda bitkilarin biometrik analizlori géstardi ki, mahsuldarhig: asasan 3sas
alamatlarin dayiskanliyi, genotipik miixtaliflik va becarilma ilinin vaziyyati miiayyan edir.
Olamatlardan bitkida dsnin va paxlanin say1 va danin kiitlasinin variasiya amsah orta shamiyyatli
olmagla dayiskanliyin giiclii géstaricisidir. Paxlada dsnin sayi, 1000 danin kiitlasindaki dayiskanlik
orta saviyyada olmalar ilo xarakteriza olunur. Paxlada danin sayi ils bitkida danin say1 arasinda
giiclii miisbat korrelyasiyanin; 1000 dsnin kiitlasi va bitkida danin sayi; 1000 danin kiitlasi va
paxlada danin say1, bitkida paxlanin say1; toxumun kiitlasi va gévdanin uzunlugu arasinda isa ¢ox
z3if 3laganin oldugu da miiayysn edilmisdir.

Acar sozlar: mahsul, danin sayi, 1000 danin kiitlasi, struktur elementlari, akin largasi, seleksiya.
GIRIiS

Hazirki dévrs gadar geyri-ananavi bitkilars aid edilarak akin largasi istar diinyada, istarsa da
respublikamizda az becarilmis, onun bioloji ve msahsuldarliginin potensial imkanlarn
giymatlandirilmamisdir. Bu da bitkinin kifayat gadsr bioloji xiisusiyystinin va 3kin
texnologiyasinin  dyronilmamasi ils baghdir. Fikirimizco akin largasinin aqrobioloji
xiisusiyyatlarinin har tarafli tadqiq olunmasi, onun galacakds genis becarilmasina imkan
veracakdir.

okin largasi (Lathyrus sativus L.) birillik danli paxlali bitkidir. 9sas bitkilarle miiqayisada
akin largasi movcud soraitin talablarina uygun olaraq dayanigh kend tssarriifati ii¢lin model
moahsul va miinbit torpaglarda akin sistemlarinin saxalandirilmasi ti¢iin maragh alternativ hesab
olunur. Bu bitki fargli torpaq ve iglim saraitina yaxsi uygunlasmasi, asag1 temperaturlara, sel va
quraghiga doziimliiliik gostarmasi, xastalik va zararvericilars garsi davamli olmasi, insan gidasi
va heyvan yemi iiciin yiiksak protein tarkibine malik olmasi ilo xarakterizo olunur. Ustalik
digarlari ila miigayisade mahsuldarliq, azot fiksasiyasi va soranliga tolerantliq baximindan da
istiin paxlali bitkdir.

okin largasi (Lathyrus sativus L.) shamiyyatine gors Kew's Millennium Seed Bank
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tarafindan tanind1 va yeni iglim saraitine uygunlasdirilmasi {iciin istifads edilacak an miihiim
qida bitkilarinin istehsalinda asas prioritet bitkilardan biri hesab edildi (Dempewolf et al., 2014).

MATERIAL VO METODLAR

Tadgiqat isi Elm ve Tahsil nazirliyi Genetik Ehtiyatlar Institutunun Abseron Tacriiba
Tasarriifat Bazasinin sahasinds yerina yetirilmisdir (2004-2016). Tadgiqat materiali olaraq
respublikanin miixtslif bélgslsrindan toplanmis, hamgcinin xarici 6lka genbanklarindan alinmig
sortniimunalor gotiirilmiisdiir. Yigim sahads bitkilar 90% yetisdikdan sonra sl ils hayata
kecirilmigdir.

Mbshsulun struktur analizi yigimdan sonra lobya (Phasiolus vulgaris L.) cinsinin SEV-
Beynalxalq tasniflasmasi, hamcinin da Beynalxalq Biomiixtaliflik Institutunda skin largasi iiciin
gobul edilms metodikaya (2011) asasen aparilmisdir (byganoBa u gp., 1985; Methodology,
2011).

NOTICOLOR VO ONLARIN MUZAKIROSI

Institutumuzda digar bitkilarls yanasi akin lsrgasinin toplanilmasi va &yrenilmasi
istigamatinds genis tadgigat islari hayata kecirilir. Tadgigat materiali olaraq oakin largssi
(Lathyrus sativus L.) noviine aid 75 niimuna gotiiriilmiisdiir. Bunlardan 25-i 6lka arazisinda
yayllmis, 50-si iss ICARDA- dan introduksiya olunmus miixtalif moengsali forma va
sortniimunalorinden  ibarstdir. Bu niimunalar ¢icak ve toxumuna goro miixtalif
novmiixtalifiklarina daxildir (Asadova, 2023).

Sakil 2. Okin largasinin toxum ortiiyiiniin rangina gora miixtalifliyi

okin largasi genotiplari miihiim tasarriifat gostariciloring goéra qiymatlandirilmis va
miiqayisali  tahlil olunmusdur (Asadova, 2023). Bu bitki genotiplari miixtalif
novmiixtalifliklarinden  (subspec.europaeus novaltinin  v.coeruleussubv.minor Zalk. va
subspec.asiaticus novaltinin v.rubiginosus subv.minor Zalk. ) va ekoloji- cografi qruplardan
taskil olundugu ticiin onlarda bitkds paxlanin va danin sayinda, hamg¢ininds danin ve 1000 danin
kiitlssinds genis diapozanda variyasiya miisahids olunmusdur (Asadova va b., 2020).

okin largasina aid bitkide paxlanin say1 yerli formalarda orta hesabla 14-75 adad (Xoa=37
adad; VO=15,60%), ICARDA-dan alinmis niimunalards iss 13-122 adad (Xow=58 adad;
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VoO=19,25%) arasinda olmusdur. Bitkida paxlanin say1 yerli niimunalsrindan an az LASA-9 (14
adad), LASA-44 (14 adad), an ¢cox LASA-2-76 (75 adad); ICARDA niimunsalarindsn isa an az
IFLA-2636 (13 adad), an cox isa IFLA-134 (122 adad) niimunasinds olmusdur. Bu gostarici
st. LASA-23-ds 21 adad va st. LASA-5-69-da isa 58 adad olmusdur (cadval 1.).

Cadval 1.

Okin largasinin sortniimunsalarinin bitkids paxlanin sayina gérs qiymatlandirilmasi

2 g3 | .2 | % 2 g5% |,
=g £ 5% | 5. 5% E Z5% | I8na
E® £l sz 283 |E° E£18 gE> | ©3
= =} [=Ty-] ) = =] o 2]
Z = 7] E Z = b E
St.LASA-23 Masalli 21+3,71 100 LASA-92- | Yardiml 34+25,74 161,9
01
LASA-1-71 Lonkoran | 61+26,73 | 290,4 | LASA-18 Lerik 54+41,75 257,1
LASA-3-75 Calilabad 41+9,59 195,2 | LASA-19 Lerik 3548,14 166,6
LASA-4-74 Astara 49+30,58 233,3 | LASA-20 Lerik 19+6,51 90,4
LASA-5-69 Lerik 48+10,31 228,5 | LASA-21 Lerik 27+5,54 128,5
LASA-7-68 Colilabad | 36+11,15 | 171,4 | LASA-22 Lerik 24+6,50 114,2
LASA-8-73 Calilabad | 41+33,68 195,2 | LASA-24 Masalli 19+2,94 90,4
LASA-9-72 Masalli 39+21,68 185,7 | LASA-25 Lerik 19+3,05 90,4
LASA-2-76 Colilabad | 75+60,93 357,1 | LASA-43 Loankaran 21+2,94 100
LASA-74-01 Yardiml 39+8,55 185,7 | LASA-41 Calilabad 21+4,41 409,5
LASA-85-01 Yardimh 50+41,10 238 LASA-42 Masalli 16+3,36 76,1
LASA-88-01 Yardimh 54+40,22 257,1 | LASA-9 Slovakiya 14+2,02 66,6
LASA-81-01 Yardimh 45+34,76 214,2
St.LASA-5-69 AZE 58+2,31 100,0 | IFLA-1870 Banglades 39+2,31 67,2
GP51 ICARDA 51+0,58 87,9 IFLA-274 Kanada 45+3,06 77,5
GP52 ICARDA 52+4,16 89,6 | IFLA-1720 Morakes 66+3,46 113,7
GP53 ICARDA 61+2,52 105,1 | IFLA-479 Efiopiya 34+1,15 58,6
GP54 ICARDA 46+7,51 79,3 IFLA-2475 Banglades 31+4,62 58,6
GP55 ICARDA 34+2,00 58,6 [FLA-1795 Pakistan 35+1,15 60,3
GP56 ICARDA 23+1,73 39,6 | IFLA-276 Macaristan | 19+3,21 32,7
GP57 ICARDA | 56+2,89 96,5 | IFLA-2026 | Banglades 19+2,31 32,7
GP58 ICARDA 44+2 31 75,8 IFLA-2636 Banglades 13+2,31 22,4
GP59 ICARDA 48+3,06 82,7 IFLA-2282 Banglades 38+1,15 65,5
GP65 ICARDA 34+2,89 58,6 [FLA-143 Yunanistan 25+1,00 43,1
GP71 ICARDA | 31+1,15 53,4 | IFLA-2973 | Banglades 19+2,31 32,7
GP72 ICARDA | 33+2,31 56,8 | IFLA-242 Ofganistan | 352,00 60,3
GP73 ICARDA 15+1,15 25,8 IFLA-160 Almaniya 53+1,73 91,3
GP74 ICARDA 41+1,15 70,6 IFLA-157 Yunanistan 57+1,73 98,2
GP75 ICARDA 36+2,89 62 [FLA-148 Yunanistan | 47+1,53 81
GP76 ICARDA | 28+3,46 482 | IFLA-142 Yunanistan | 5043,21 86,2
GP77 ICARDA 32+2,89 55,1 IFLA-169 Yunanistan 67+2,89 115,5
GP78 ICARDA 36+1,73 62 IFLA-254 Kanada 67+1,15 115,5
GP87 ICARDA 4142 89 70,6 IFLA-123 Yunanistan 52+2,00 89,6
GP88 ICARDA | 41+3,61 70,6 | IFLA-151 Yunanistan | 43+2,00 74,1
GP89 ICARDA | 244231 41,3 | IFLA-128 Yunanistan | 39+1,73 67,2
GP96 ICARDA 34+1,15 58,6 IFLA-176 Yunanistan 27+1,15 46,5
GP99 ICARDA 44+2 31 75,8 IFLA-134 Yunanistan | 122+4,62 210,3
GP100 ICARDA 45+2,00 77,5 [FLA-240 Ofganistan 32+2,00 55,1
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Bitkide denin say1 yerli formalarda 56-155 adad (Xo.=136 adad;VO=41,24%) arasinda
doyismisdir. On asag1 gostorici LASA-9 (56 adad); an yiiksak gostarici isa LASA-1-71 (155
adad) niimunasinds geyds alinmisdir. ICARDA-dan alinmis niimunalards bu gostarici 68-402
adad (Xone=96,93 adad; VO=41,24%) arasinda dayismisdir. On asag1 gosterici IFLA-240 (68
adad); an yiiksak gostarici GP75 (402 adad) niimunssinds olmusdur. Oyranilsn niimunslards bu
gostariciyo gora kifayat goader fargin olmasi tadgigatda xirda ve iri toxumlulardan istifads
edildiyi ils da izah olunur. Bels ki, iri toxumlularda bitkids dsnin say1 56-312 adad, xirda
toxumlularda isa 82-402 adad arasinda dayismisdir. iri toxumlulardan IFLA-160 (312 adad),
xirda toxumlulardan iss GP-75 (402 adad) niimunalari bu gostariciya gore iistiin olmusdur
(cadval 2.).

Cadval 2.
Okin largasinin sortniimunslarinin bitkids danin sayina gors qiymatlandirilmasi

—
o0

9

g )8 e S = | E & e S =
23 R TER |72 5.8 | By TER | 7%
(5} - - N 2 - ) N

:5 < v—g:>" é%% m%c =§ [} 8-% 5%5 U):%:

z = é z = %

St.LASA-23 Masalli 96+6,84 100 LASA-92 | Yardiml 108+7,29 112,5
-01

LASA-1-71 Lonkoran | 155+3,96 161,4 | LASA-18 | Lerik 126+7,89 131,2

LASA-3-75 Colilabad | 128+5,72 133,3 | LASA-19 | Lerik 109+8,04 172,9

LASA-4-74 Astara 130+9,71 135,4 | LASA-20 | Lerik 106+8,99 110,4

LASA-5-69 Lerik 12649,76 131,2 | LASA-21 | Lerik 92+7,00 95,8

LASA-7-68 Coalilabad | 94+4,248 97,9 | LASA-22 | Lerik 92+7,76 95,8

LASA-8-73 Colilabad | 87+7,29 90,6 | LASA-24 | Masalli 86+10,01 89,5

LASA-9-72 Masalli 87+11,26 90,6 | LASA-25 | Lerik 9746,57 101

LASA-2-76 Calilabad | 136+6,66 141,6 | LASA-43 | Lankaran 101+3,35 105,2

LASA-74-01 Yardimh 121+7,98 126 LASA-41 | Calilabad 94+9,53 97,9

LASA-85-01 Yardimh 112+10,52 116,6 | LASA-42 | Masalli 9549,12 98,9

LASA-88-01 Yardimh | 9448,73 97,9 | LASA-9 Slovakiya 56+7,77 58,3

LASA-81-01 Yardimh | 94+8,79 97,9

St.LASA-5-69 | AZE 125+49,76 100,0 | IFLA-187 Banglades 154+24,14 | 123,2
0

GP51 ICARDA | 368+74,87 294,4 | IFLA-274 | Kanada 112+84,96 89,6

GP52 ICARDA | 186%49,43 148,8 | IFLA-172 | Marakes 98+24,24 78,4
0

GP53 ICARDA | 28449,02 227,2 | IFLA-479 Efiopiya 11240 89,6

GP54 ICARDA | 302+9,16 241,6 | IFLA-247 Banglades 112+8,24 89,6
5

GP55 ICARDA | 216£39,40 172,8 | IFLA-179 | Pakistan 96+12,77 76,8
5

GP56 ICARDA | 310+51,48 248 IFLA-276 | Macaristan 76+19,71 60,8

GP57 ICARDA | 302+4,38 241,6 | IFLA-202 | Banglades 112+7,42 89,6
6

GP58 ICARDA | 345%£23,55 276 IFLA-263 Banglades 102+76,63 81,6
6

GP59 ICARDA | 298+50,56 238,4 | IFLA-228 | Banglades 265+90,46 212
2

GP65 ICARDA | 186%81,55 148,8 | IFLA-143 | Yunanistan 89+40,53 71,2

GP71 ICARDA | 128476,25 102,4 | IFLA-297 Banglades 182+54,21 145,6
3

GP72 ICARDA | 126£76,51 100,8 | IFLA-242 Ofganistan 112492,55 89,6
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GP73 ICARDA | 302+76,34 241,6 | IFLA-160 | Almaniya 312+59,41 | 249,6
GP74 ICARDA | 286+98,32 228,8 | IFLA-157 | Yunamistan | 322+101,83 | 257,6
GP75 ICARDA | 402+96,56 321,6 | IFLA-148 | Yunanistan | 167+64,08 | 133,6
GP76 ICARDA | 184+60,82 147,2 | IFLA-142 | Yunamstan | 232+78,54 | 185,6
GP77 ICARDA | 116+133,50 | 92,8 | IFLA-169 | Yunanistan | 102+91,10 81,6
GP78 ICARDA | 76+46,93 60,8 | IFLA-254 | Kanada 312+70,77 | 249,6
GP87 ICARDA | 112+2,19 89,6 | IFLA-123 | Yunamstan | 154+33,34 | 1234
GP88 ICARDA | 116£38,94 98,2 | IFLA-151 | Yunanistan | 86+102,28 68,8
GP89 ICARDA | 184+£38,36 147,2 | IFLA-128 | Yunanistan 76+33,89 60,8
GP96 ICARDA | 11643,57 98,2 | IFLA-176 | Yunanistan 89+4,54 71,2
GP99 ICARDA | 108+83,25 86,4 | IFLA-134 | Yunanistan 98+14,51 78,4
GP100 ICARDA | 298+90,28 238,4 | IFLA-240 | Bfgamistan 68+9,98 54,4

Bitkidos dasnin kiitlasi (toxum mahsuldarlig1)-miirakkab slamat olub bir cox komponentlarin
birga tesiri ila miiayyan edilsa do asasan bitkide denin ve 1000 danin kiitlssindsn asili olur.
Oksar miialliflorin gostaricilarina gora bitkinin mahsuldarhgi “ciicorma-cicokloms” fazasinda
movcud alverisli amillardan, sahanin gidalanmasindan, 1000 danin kiitlasindan, paxlada danin
sayindan, bitkinin hiindiirliiyiinden asihdir (MupomnsukoBa, 2014). Tadqgiqatda bitkids danin
kiitlasinin akin largasi niimunalarinin genetik xiisusiyyatindan va becarilma ilindsn asili olaraq
kifayot gader doyisken oldugu miisyyan olunmugdur. Niimunslsrds bu gostarici 5-51 q
(Xora=18,56 q; VO=76,11%) arasinda dayismisdir. Okin largasinds bir bitkids danin kiitlasi yerli
formalarda 14-32 q (Xora=21,95 q; VO=5,29%) arasinda; ICARDA-dan alinmig niimunslarda isa
5-51 q (Xora=16,94 q; VO=9,44%) arasinda dayismisdir (cadval 3.).

Cadval 3.

Okin largasinin sortniimunalarinin bitkids danin kiitlasins gora qiymatlandirilmasi

E )8h e _T| = |E -8h o T g

E _.g £ TEF| 22| = |Ey TEF |72
E"< 2> |ZEE | SEs|ETF |£% EEE | 838
:= s o := : o

Z = ~ = Z = < =
St.LASA-2 | Masalli 15+2,72 100 LASA-92- | Yardimh 21+2.98 140
3 01

LASA-1-71 | Lankaran | 28+2,49 200 LASA-18 Lerik 32+2,30 213,3
LASA-3-75 | Calilabad | 23+4,11 153,3 | LASA-19 Lerik 264,72 173,3
LASA-4-74 | Astara 29+4,34 193,3 | LASA-20 Lerik 23+3,38 153,3
LASA-5-69 | Lerik 242,79 160 LASA-21 Lerik 18+2,65 120
LASA-7-68 | Calilabad | 22+2,62 146,6 | LASA-22 Lerik 14+2 .97 93,3
LASA-8-73 | Calilabad | 16+1,61 106,6 | LASA-24 Masalli 14+3,02 93,3
LASA-9-72 | Masall 20+3,37 133,3 | LASA-25 Lerik 1544,19 100
LASA-2-76 | Calilabad | 24+3,32 160 LASA-43 Lankaran 16+4,52 106,6
LASA-74- | Yardimh | 23+3,98 153,3 | LASA-41 Calilabad 18+1,50 120
01

LASA-85- | Yardimh | 23+3,26 153,3 | LASA-42 Masalli 17+0,44 113,3
01

LASA-88- | Yardimh | 264,12 173,3 | LASA-9 Slovakiya 16+3,46 106,6
01

St.LASA-5- | AZE 24+2.74 100 IFLA-1870 | Banglades 17+1,67 70,8
69

GP51 ICARDA | 11+1,23 45,8 IFLA-274 | Kanada 12+1,12 50,0
GP52 ICARDA | 2943,12 120,8 | IFLA-1720 | Marakes 11+0,98 45,8
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GP53 ICARDA | 31+2,89 129,1 | IFLA-479 | Efiopiya 14+1,98 58,3
GP54 ICARDA | 27£3,1 112,5 | IFLA-2475 | Banqlades 810,87 33,3
GP55 ICARDA | 23+1,23 95,8 IFLA-1795 | Pakistan 710,86 29,1
GP56 ICARDA | 14+£1,09 58,3 IFLA-276 | Macanstan 6+0,56 25
GP57 ICARDA | 16£1,23 66,6 IFLA-2026 | Banglades 11+0,71 45,8
GP58 ICARDA | 272,06 112,5 | IFLA-2636 | Banglades 110,56 45,8
GP59 ICARDA | 21+2,11 87,5 IFLA-2282 | Banglades 20£1,12 83,3
GP65 ICARDA | 29+1,24 120,8 | IFLA-143 | Yunamstan | 11+0,98 45,8
GP71 ICARDA | 11+0,98 45,8 IFLA-2973 | Banglades 19+1,01 79,1
GP72 ICARDA | 70,21 29,1 IFLA-242 | ©fqanistan 11+1,06 45,8
GP73 ICARDA | 29+1,78 120,8 | IFLA-160 | Almaniya 32£2,03 133,3
GP74 ICARDA | 24+1,87 100 IFLA-157 | Yunamstan | 161,12 66,6
GP75 ICARDA | 33£2,09 137,5 | IFLA-148 | Yunamstan | 27+2,43 112,5
GP76 ICARDA | 9+0,32 37,5 IFLA-142 | Yunamstan | 21+0,96 87,5
GP77 ICARDA | 8+0,34 33,3 IFLA-169 | Yunamstan | 130,31 54,1
GP78 ICARDA | 510,21 20,8 IFLA-254 | Kanada 24+1,34 100
GP87 ICARDA | 50,21 20,8 IFLA-123 | Yunamistan | 27+1,34 112,5
GP88 ICARDA | 14+2,98 58,3 IFLA-151 | Yunamstan | 111,11 45,8
GP89 ICARDA | 19+1,21 79,1 IFLA-128 | Yunamstan | 130,56 54,1
GP96 ICARDA | 940,54 37,5 IFLA-176 | Yunamstan 70,23 29,1
GP99 ICARDA | 8+0,43 33,3 IFLA-134 | Yunamstan | 110,72 45,8
GP100 ICARDA | 51+2,12 212,5 | IFLA-240 | Ofgamistan 11+0,76 45,8

Min danin kiitlasi miihiim tasarriifat gostaricisi olub sort xiisusiyyatini tayin etmakls, hava
saraitindsn da asili olaraq dayisir. 1000 danin kiitlssi adaten danin iri olmas: ils xarakteriza
olunur. A.I.Nosavotskiys gére suvarma doévriinds yiiksak temperatur 1000 danin kiitlasini
azaldir. Hamginin yagish va riitubatli havada da 1000 danin kiitlasi asag: diisiir (HocaBoTckui,
1965). 1000 denin kiitlasi okin largesi niimunslsrinin toxum mohsuldarhiginda asas
gostaricilardan olub niimunalards 35-201 q (Xoa=120,36 q; VO=45,79%) arasinda dayismisdir.
(cadval 4.).

Cadvwal 4.
Okin largasinin sortniimunalarinin 1000 danin kiitlasina gors gqiymstlandirilmasi

=i £5 52 25 | %8 £3 52 2=

< = > o= 2 X zZ = = > = LR
= e S 5 g ° E & S 3 £°
z i == |8 |Z = = &
St. LASA-23 Masalli | 182+1,48 | 100 LASA-92- Yardimlh 159+4,61 87,3

01

LASA-1-71 Lonkeran | 178+3,64 | 97,8 LASA-18 Lerik 162+4,15 89
LASA-3-75 Calilabad | 201+0,83 | 110,4 | LASA-19 Lerik 158+4,47 86,8
LASA-4-74 Astara 158+1,78 | 86,8 LASA-20 Lerik 131+2,681 71,4
LASA-5-69 Lerik 152+2,07 | 83,5 LASA-21 Lerik 175+1,87 96,1
LASA-7-68 Calilabad | 175+2,38 | 96,1 LASA-22 Lerik 138+3,28 75,8
LASA-8-73 Calilabad | 149+2,60 | 81,8 LASA-24 Masalli 140+2,96 76,9
LASA-9-72 Masalli | 144+2,86 | 79,1 LASA-25 Lerik 162+4,14 89
LASA-2-76 Calilabad | 186+3,19 | 102,1 | LASA-43 Lankaran 148+6,30 81,3
LASA-74-01 | Yardimh | 169+3,34 | 92,8 LASA-41 Calilabad 145+7,66 79,6
LASA-85-01 | Yardimh | 188+3,43 | 103,2 | LASA-42 Masalli 186+6,01 102,1
LASA-88-01 | Yardimh | 185%4,71 | 101,6 | LASA-9 Slovakiya 154+4,23 84,6
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LASA-81-01 | Yardimh | 164+3,50 | 90,1

St.LASA-5- AZE 208+2,07 | 100 IFLA-1870 | Banqlades 111+2,00 53,3
69

GP51 ICARDA | 351,00 | 16,8 IFLA-274 Kanada 108+3,61 51,9
GP52 ICARDA | 157+1,53 | 75,4 IFLA-1720 Morakes 100£2,00 48
GP53 ICARDA | 108+1,00 | 51,9 IFLA-479 Habasistan 125£2,65 60,1
GP54 ICARDA | 89+2,00 | 42,7 IFLA-2475 | Banglades 71£2,52 34,1
GP55 ICARDA | 107£1,53 | 51,4 IFLA-1795 Pakistan 692,08 33,1
GP56 ICARDA | 44+1,53 | 21,1 IFLA-276 Macaristan 76+1,53 36,5
GP57 ICARDA | 52+2,52 | 25 IFLA-2026 | Banqlades 100£2,52 48
GP58 ICARDA | 79+2,08 | 37,9 IFLA-2636 | Banqlades 97£3,06 46,6
GP59 ICARDA | 72+4,16 | 34,6 IFLA-2282 | Banglades 77+1,15 37
GP65 ICARDA | 158+£1,15 | 75,9 IFLA-143 Yunanmistan | 119+1,53 57,2
GP71 ICARDA | 78+4,00 | 37,5 IFLA-2973 | Banqlades 103+2,00 49,5
GP72 ICARDA | 574643 | 27,4 IFLA-242 Ofqanistan 87+2,00 41,8
GP73 ICARDA | 96+3,06 | 46,1 IFLA-160 Almaniya 79£1,73 37,9
GP74 ICARDA | 852,08 |40,8 IFLA-157 Yunanistan 96+1,53 46,1
GP75 ICARDA | 82+2,08 | 39,4 IFLA-148 Yunanistan 83+1,73 39,9
GP76 ICARDA | 52+2,65 | 25 IFLA-142 Yunanistan 87+2,00 41,8
GP77 ICARDA | 84+3,51 | 40,3 IFLA-169 Yunanistan 73£1,15 35,1
GP78 ICARDA | 73£1,73 |35 IFLA-254 Kanada 78£1,73 37,5
GP87 ICARDA | 45+2,08 | 21,6 IFLA-123 Yunanistan | 179+3,06 86
GP88 ICARDA | 122+2,65 | 58,6 IFLA-151 Yunamistan | 131+3,51 62,9
GP89 ICARDA | 102+3,00 | 49 IFLA-128 Yunamistan | 178+2,31 85,5
GP96 ICARDA | 76+3,06 | 36,5 IFLA-176 Yunanistan 83+2,52 39,9
GP99 ICARDA | 77+£5,51 |37 IFLA-134 Yunanistan | 109+2,65 52,4
GP100 ICARDA | 171£2,08 | 82,2 IFLA-240 Ofganistan 145+3,65 69,7

Yerli formalarda yetisdirilma ilindan asili olaraq bu gostarici 131-201 q (X..=170,35 q;
VC=16,81%), ICARDA niimunalarinds isa 35,0- 179,0 q (Xoa=96,38 q; VO=34,38%) arasinda
olmusdur. ICARDA-nin niimunalarinda an xirda toxumlu GP 51 (35,0 q), an iri toxumlu isa
[FLA-123 (179,0 q) niimunalari olmugdur. st. LASA-23 (182,0 q) ils miigayisads yerli
formalardan LASA-42 (186 q), LASA-2-76 (186,0 q), LASA-85-01 (188,0 q), LASA-3-75
(201,0 g) niimunalari bu slamats gora yiiksak olmusdur. Yerli formalardan an agag1 gostariciya
LASA-20 (131,0 q) niimunasinda rast galinmisdir

Cadval 4-dan da goriindiiyil kimi, yerli niimunalarin hamisi iritoxumlu olmasi ils ICARDA-
dan alinmis sortniimunalarden farglanmisdir. ICARDA-dan alinmis niimunalards bu slamata
gora st. LASA-5-69-dan yiiksak gostariciys malik olan niimuna miisahide olunmamisdir. Bunu
da geyd edak ki, ICARDA-nin niimunsalarinin boyiik aksariyyati (35 niimuna) xirdatoxumlu (35-
97 q) olmusdur ki, bu niimunalar xirdatoxumlu slamat kolleksiyasina daxil edilmisdir (Asadova,
2023).

Toxum moahsulu. Toadgiqat ilinds akin Ilsrgasi niimunalarinin toxum mshsulu
sortniimunalarinin xiisusiyyatinden va hava saraitindan asili olaraq yerli niimunalarde 1 m?*-da
154-209 q (Xoa=104,0 q; V©O=48,19%), ICARDA niimunalerinds iss 76-402 q arasinda
dayismisdir (cadval 5.).
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Cadval 5.

Okin largasinin sortniimunalarinin 1 m*—da den mahsuldarhgina géra qiymstlandirilmasi

= = z s =
£ >80 = g g > = I
= - [ 1) =] - D m
2 5 Es |T2. |2% |Es |2 SE. |29
= ® o g5 g = ® £ £ 2
E =¥ 17} o E [} 73} ©
g ~2 | £ ~2 |
< g 77 z S g &
St. LASA-23 | Masalli 192+7,81 | 100 LASA-92 | Yardimh 180+6,15 | 93,7
-01.
LASA-1-71 Lonkoran | 209+5,59 | 108,8 LASA-18 | Lerik 202+8,61 | 105,2
LASA-3-75 Calilabad | 198+7,09 | 103,1 LASA-19 | Lerik 19749,60 | 102,6
LASA-4-74 Astara 197+9,29 | 102,6 LASA-20 | Lerik 188+6,60 | 91,9
LASA-5-69 Lerik 198+7,22 | 103,1 LASA-21 | Lerik 163+8,56 | 84,8
LASA-7-68 Colilabad | 206+4,98 | 107,2 LASA-22 | Lerik 194+11,8 | 101
0
LASA-8-73 Calilabad | 189+5,40 | 98,4 LASA-24 | Masalli 196+5,71 | 102
LASA-9-72 Masalli 173+3,96 | 90,1 LASA-25 | Lerik 179+7,10 | 93,2
LASA-2-76 Colilabad | 202+5,55 | 105,2 LASA-43 | Lankaran 184+14,3 | 95,8
1
LASA-74-01 | Yardimh 206+£7,79 | 107,2 LASA-41 | Calilabad 182+15,6 | 94,7
8
LASA-85-01 | Yardimh | 208+6,83 | 108,3 LASA-42 | Masalli 173+13,9 | 90,1
0
LASA-88-01 | Yardimh 186+5,83 | 96,8 LASA-9 Slovakiya 154+8,01 | 80,2
LASA-81-01 | Yardimh 184+9,07 | 95,8
St.LASA-5- AZE 22572 100,0 IFLA-187 Banglades 154+4,1 68,4
69 0
GP51 ICARDA | 302+7,8 134,2 [FLA-274 | Kanada 112+4,9 49,7
GP52 ICARDA | 235+4,9 104,4 [FLA-172 Marakes 98+4,2 43,5
0
GP53 ICARDA | 293+49,0 130,2 IFLA-479 Habasistan 112+1,2 49,7
GP54 ICARDA | 255+3,9 113,3 [FLA-247 Banglades 112+8,2 49,7
5
GP55 ICARDA | 216154 96,0 [FLA-179 | Pakistan 96+2,7 42,6
5
GP56 ICARDA | 310+4,3 137,7 [FLA-276 | Macaristan | 76+1,7 33,7
GP57 ICARDA | 302+23,5 134,2 IFLA-202 Banglades 112+7,4 49,7
6
GP58 ICARDA | 345+25,7 153,3 [FLA-263 Banglades 102+6,6 45,3
6
GP59 ICARDA | 298+5,5 132,4 [FLA-228 Banglades 26519,4 117,7
2
GP65 ICARDA | 186+8,5 82,6 [FLA-143 | Yunanistan | 186+4,5 82,5
GP71 ICARDA | 128+2,5 56,8 [FLA-297 Banglades 18245,2 80,8
3
GP72 ICARDA | 126154 56,0 [FLA-242 Ofganistan 11242,5 49,7
GP73 ICARDA | 302+16,3 | 134,2 [FLA-160 Almaniya 31249,4 138,6
GP74 ICARDA | 286+18,3 127,1 IFLA-157 | Yunamstan | 322+10,8 143,1
GP75 ICARDA | 402+26,5 178,6 [FLA-148 | Yunanistan | 167+4,0 74,2
GP76 ICARDA | 184+2,8 81,7 IFLA-142 | Yunanistan 232175 103,1
GP77 ICARDA | 116+3,5 51,5 [FLA-169 | Yunanistan 102+1,1 45,3
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GP78 ICARDA | 11646,9 51,5 IFLA-254 | Kanada 312+7,7 138,6
GP87 ICARDA | 112+2,1 49,7 IFLA-123 | Yunanistan | 154+3,3 68,4
GP88 ICARDA | 116+3,9 51,5 IFLA-151 | Yunamstan | 186+2,2 82,6
GP89 ICARDA | 184+3,3 81,4 IFLA-128 | Yunanistan | 186+3,8 82,6
GP96 ICARDA | 116£3,5 51,5 IFLA-176 | Yunanistan | 189+4,5 84,0
GP99 ICARDA | 108£3,2 48,0 IFLA-134 | Yunanistan | 198+4,5 88,0
GP100 ICARDA | 298+9,2 132,5 IFLA-240 | Ofqamistan | 168+9,9 74,6

Oyronilon kemiyyat elementlari arasinda bioloji mehsuldarh@a daha ¢ox tesir eden
alamotlari ayird etmak magsadils reqresiya analizi aparilmisdir (Asadova, 2023). Reqgresiya
analizinin naticalarina asaslanaraq, mahsuldarhigla 6yranilon kamiyyat elementlari arasindaki
xatti alaga sakil 3.-da vizual olaraq gostarilmisdir.
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Sakil 3. Mahsuldarligla (VAR00007) bitkinin hiindtrliiydi (VAR00001), 1 bitkids paxlanin say1
(VARO00003), 1 bitkida dsnin say1 (VAR00004), 1 bitkida danin kiitlasi (VAR00005) va 1000 danin
kiitlasi (VAR00006) arasindaki alaga
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NOTICO

Apardigimiz tadqgiqatda bitkilarin biometrik analizlari gostardi ki, mahsuldarligi ssasan asas
alamatlarin dayiskanliyi, genotipik miixtaliflik va becarilma ilinin vaziyysti miiayyan edir.
Olamatlarden bitkide denin va paxlanin sayi, bitkids danin kiitlasinin variasiya amsali orta
shamiyyatli olmaqgla dsyiskenliyin giiclii gostaricisidir. Paxlada denin sayi, 1000 dsnin
kiitlasindaki dayiskanlik orta saviyyads olmalarn ils xarakteriza olunur. Paxlada danin say1 ila
bitkide denin say1 arasinda giiclii miisbat korrelyasiyanin; 1000 denin kiitlasi vo bitkida danin
say1l; 1000 danin kiitlasi vo paxlada danin sayi, bitkids paxlanin sayi; toxumun kiitlasi vo
govdoanin uzunlugu arasinda iss ¢ox zaif alaganin oldugu miiayyan edilmisdir.
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CBA3b ITPOAYKTUBHOCTU CO CTPYKTYPHBIMUA 3JIEMEHTAMMUM Y TEHOTUITIOB
YUHbI ITIOCEBHOMW (Lathyrus sativus L.)

Anmac AcasoBa
HMHcmumym 2eHemuueckux pecypo8 MuHucmepcmea Hayku u 06pazoeamus
A3zepbatiocaHckoli Pecnybauku

Ponb 3epHO0000BBIX Ky/lbTYp B obecrieueHHM TNOTpeOHOCTM HacejeHus: B Oeske sIB/IseTCs
He3aMeHUMOU. BorarctBo 0eskOM, He3aMeHUMBIMM AMHUHOKHMC/IOTaMH, BUTAMHHAMM W MUHepaJaMu
obecrieuriBaeT WX BBICOKYIO IHILEBYIO L[eHHOCTb. ObecrieueHrne noTpeOHOCTel HacesieHWs CTPaHBI B
3epHOO00OBBIX Ky/IbTypax 3a CUéT OTeuecTBEHHOW MPOAYKLUM JesiaeT HeoOXOJUMBbIM CO37laHHe HOBBIX
YCTOHUUBBIX M BBICOKOTIPOAYKTUBHBIX COPTOB. DTOTO MOXXHO [JOCTUYb MyTEM HAayYHO-TEOPETUYECKOTO
M3y4yeHUs] U3BECTHBIX B HACTOsIIL[ee BPeMsi MECTHBIX W WHTPOJAYLIMPOBAaHHBIX ()OPM U OTIpeZeneHHs UX
TIOTEeHLMaMbHBIX BO3MOXKHOCTel. VIHBIMM cioBaMu, cOOp, M3ydyeHHe, pa3MHO)KEHHWE U CO37laHHe HOBBIX
COPTOB 3epHOO000BBIX KYJbTYP, SIBJSIOLIMXCS 3/J0POBOM a/lbTepPHATUBOM B Y/IOB/I€TBOPEHHUH CYTOUHOM
MOTPeOHOCTH OpraHu3Ma uesioBeka B Oesike, UMeIOT OOJIbIIIOe 3HaUeHHe.

B A3ep0aii/pkaHe I/IOI[ai TTOCEBOB UMHBI TIOCEBHOM OrpaHWYeHbl U He TO3BOJISIOT 00ecrieunTsb
3HauMTe/lIbHOE TPOM3BOJCTBO TMPOAYKIMHU. [To3TOMy KOMIUIeKCHOe wu3yueHHe MOop(oOHomoruueckux
0C00EeHHOCTeH TeHeTHUeCKUX PecypCoB PACTEHHH [ijisl TIOJyUeHUs TIePCIIeKTUBHBIX COPTOB /ISl KaXKJO0T0
pervoHa SiB/ISIeTCS BeCbMa AaKTyalbHBIM. B cTaTbe TipefcTaBieHa OLIEHKA CTPYKTYPHBIX 3/IEMEHTOB
YPOKalHOCTH, UMEIOINX OO0JbIlioe 3HAaUeHWe, y COPTOOpa3roB uuHbI moceBHOU (Lathyrus sativus L.),
COOpaHHBIX B PA3/IMUHBIX PErMOHAX PeCITyO/IMKU U MHTPOAYLIMPOBAaHHBIX.

KomruiekcHOe u3yueHre 00Opas3lioB UMHBI MOCEBHOMW I03BOJISIET MCTO/IB30BAaTh X B CEJIEKIMH Kak
JIOHODBI XO3SMiCTBEHHO-L|eHHBIX NPHU3HAKOB M KaK reHeTWYeCKHe MCTOUHHKU [ijisl CO3/JaHHsI MCXOZHOTO
CesIeKLIMOHHOro MaTepuasna. IIpoBefjéHHBINI HamMM OHOMeTpHUUecKM aHaaW3 pacTeHuil IokKasas, uTo
YPOXKallHOCTb B OCHOBHOM OTIpeJie/isieTCsl M3MEHUMBOCTBIO OCHOBHBIX TPU3HAKOB, T€HOTUITUUECKUM
pa3HoobpasueM M yCIOBUSMH I'0/la BO3/Ie/IbIBaHMSI.

V3 mpusHakoB Haubosee BapuabenbHBIMU, CO CpeJHUM KO3(QQUIMEeHTOM BapHalliH, SBISIOTCS
KOJIMUECTBO CeMssH U 0O00OB Ha pacTeHMM M Macca CeMsiH, UTO YKa3blBaeT Ha BBICOKYHO CTereHb
u3MeHunBocTU. KomrnuecTBo cemssH B 600e u BapuabenbHOCTH Macchl 1000 ceMsiH XapaKTepU3YHOTCS
CpeHM YPOBHEM M3MeHUHBOCTH.

YcTaHOB/IEHO Ha/IM4Ke CHBHOM M0JI0KUTETbHON KOPpesIsiLiui MesK/ly KOJIMUecTBOM ceMsiH B 600e 1
KOJIMUECTBOM CeMsIH Ha pacTeHud; Mexay maccoi 1000 ceMsH M KOTMYECTBOM CeMsIH Ha pacTeHUH;
Mexxay maccori 1000 ceMsiH ¥ KOJTMUECTBOM CeMsiH B 000e, Ko/imuecTBOM 0000OB Ha PacTeHWH; a TaKXkKe
OueHb y1abast CBSI3b MeXK/Ty MacCOU CeMsIH U [ITMHOMN cTebJIs.

Kniouegnle cnoea: ypodxcaiiHocmsb, konuuecmeo 3epeH, macca 1000 3epeH, cmpyKmypHble
3/eMeHMbl, UUHA, AMbMepHAMUBHbIL UCMOYHUK NUWU, CeneKYusl.

RELATIONSHIP BETWEEN PRODUCTIVITY AND STRUCTURAL ELEMENTS IN
GRASS PEA (Lathyrus sativus L..) GENOTYPES

Almas Asadova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The role of grain legumes in meeting the population’s protein requirements is indispensable.
Their richness in protein, essential amino acids, vitamins, and minerals ensures their high nutritional
value as food crops. Meeting the demand for grain legumes in the country through domestic production
necessitates the development of new, stable, and high-yielding varieties. This can be achieved through
scientific and theoretical study of currently known local and introduced forms and determination of their
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potential capabilities. In other words, the collection, study, propagation, and development of new
varieties of grain legumes, which represent a healthy alternative for satisfying the daily protein
requirements of the human body, are of great importance.

In Azerbaijan, the cultivated area of grass pea is limited and does not allow for significant
production. Therefore, the comprehensive study of the morphobiological characteristics of plant genetic
resources for obtaining promising varieties for each region is highly relevant. The article presents an
evaluation of yield-related structural elements of grass pea (Lathyrus sativus L.) accession samples
collected from different regions of the republic and introduced into cultivation.

Comprehensive study of grass pea samples enables their use in breeding as donors of
economically valuable traits and as genetic sources for the development of initial breeding material. Our
biometric analysis of the plants showed that yield is mainly determined by the variability of key traits,
genotypic diversity, and growing conditions of the year.

Among the traits, the number of seeds and pods per plant and seed mass showed a medium
coefficient of variation, indicating a high degree of variability. The number of seeds per pod and the
variation in the weight of 1000 seeds are characterized by a moderate level of variability.

A strong positive correlation was found between the number of seeds per pod and the number of
seeds per plant; between the weight of 1000 seeds and the number of seeds per plant; between the weight
of 1000 seeds and the number of seeds per pod and the number of pods per plant; while a very weak
relationship was observed between seed mass and stem length.

Keywords: productivity, number of grains, weight of a thousand grains, structural elements,
grass pea, alternative source of food, selection.
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UOT 635.646

ABSERON SORAITINDO SiRIN BIBORIN (Capsicum annuum L.)
MOHSULDARLIGININ VO KEYFiYYOTININ YUKSOLDILMOSi

SABIR H9SBNOV*, SEVINC MOMMSDOVA

Azarbaycan Respublikas: Elm va Tahsil Nazirliyi Genetik Ehtiyyatlar Institutu, Bak: s., AZ 1106, Azadliq
pr., 155
sabir_hasanov@ rambler.ru

Yer kiirasinda ahalinin siiratli artimm qida maddalarina olan talabatin artmasina sabab olur. Bu
talabati 6domak iiciin kand tesarriifatinda giibraloma va pestisidlardan istifadaya cox genis yer
verilir. Kimyavi maddalardan istifads torpagin qurulusuna, galaviliyina ( pH), miinbitliyine manfi
t3sir gostarir. Bu da kond tasarriifatinda kimyavi maddalardan istifadanin azaldilmasi va alternativ
becarma iisullarmin islanib hazirlanmasi iizra tadgiqatlarin artirilmasi isini aktuallagsdirir. Son
illards kand tasarriifatinda bitki va heyvan manssli iizvi tullantilardan slds edilon maddalarin
tatbiglari daha genis yayillmisdir.Tadgiqatcilar bunlarla yanasi, bitki miigavimati kimi
mexanizmlarin aktivlasdirilmasi ils de miiayyan naaliyyatlar alds olundugunu géstarmislar. Bu
tadgiqatin asas maqsadi, Azarbaycamin Abseron bdlgssinda aciq sahada, dama tisulu ils suvarma
saraitinda pH 3-5, tarkibinds (Humik+Fulik) Asit 42%, iizvii maddalar 45% olan EVROFIL- 42
bitkiden alinmis gqati humik tursusundan istifade etmakla sirin bibar iiciin zonal becarms
texnologiyasim  takmillasdirmak va bu maddenin  tatbiqinin optimal miqdarim
miiayyanlasdirmakdir. Qeyd etmak lazimdir ki, nazarat variantlarda bitki inkisafi fazalarimin
baslangicinda he¢ bir shamiyyatli farq miisahide olunmamsdir. Biitiin bitkilor fazalarma eyni
vaxtda daxil olmusdur. Ug illik naticaya asasan, EVROFIL- 42 bitkiden alinmis gati humik
tursusunun 20 %-lik gqatithqdaki mahlulunun sirin bibarlarin meyva mahsuldarhgina vo meyva
toxumasina shamiyyatli daraceds miistat tasir gostardiyi malum olmusdur. Bu gatihgda iimumi
meyva mahsuldarhg: 25221,4 q, amtaalik meyva mahsuldarhg 23882,4 q, yararsiz meyvalarin say1
isa orta hesabla 6,25 adad olmusdur. EVROFIL- 42 bitkidan almms qati humik tursusunun 20 %-
lik gatiligdaki mshlulunun tatbigindan alinan naticalar, nazarat, 10 va 30%-lik gatihgdak:
tatbiglardon alinan naticalarden yiiksak olmusdur. Sirin bibarin becarilmasi zamam 20%-lik
qatihgdaki EVROFIL- 42 bitkidon alnmis qati humik tursusu tatbiginin optimal gatihq oldugu
miidyyanlasdirilmisdir.

Acgar sozlar: sirin bibar, hibrid, EVROFIL- 42, kok vasitasila qidalandirma, mahsuldarliq, yarpaqlar
vasitasila gidalandirma.

GIRIS

Yer kiirasinds ahalinin siiratli arttmi qida maddslarina olan talabatin artmasina sabab olur
(Nauman et al. 2020). Bu talabat1 6demak {iciin kond tasarriifatinda giibraloma va pestisidlardan
istifadays ¢ox genis yer verilir. Malumdur ki, kimysvi maddslarden haddindan artiq istifada
torpagin qurulusuna, galaviliyina ( pH), miinbitliyina manfi tasir gostarir (Gill, Garg, 2014;
Bisen et al., 2015). Biitiin bunlara baxmayaraq, bitkilarin inkisafinin davamliligini tamin etmak
ticlin bels maddalarin torpaga alava edilmasi zarurati yaranir (Li, Marschner, 2019). Bu da kand
tasarriifatinda kimyavi maddslardan istifadsnin azaldilmasi va alternativ {isullarin iglanib
hazirlanmasi {izra tadqiqatlarin artirilmasi isini aktuallasdirir. Tadgiqatcilar bu magsadls tabii
izvii tullantilardan hazirlanmis gidalandirici maddslarindan istifadays genis yer verirlar. Hazirda
kompostlarin bitkilarin inkisafina, mahsuldarligina, xastalik va zararvericilara gars1 miibarizads
istifade olunma potensiahna malik miixtalif formalann vardir (Oztiirkci, Akképrii, 2021).
Vermikompostun bark vo maye formalarn ils bagh bir ¢ox arasdirmalar mévcuddur. Bela
aragdirmalar bitki va heyvan tullantilarinin bitklar iiglin faydali formalara cevrils bildiyini
gostarir (Olle, 2019; Giil va b., 2021; Oztiirkci va b., 2021; Ducasse at al., 2022). Tadqiqatcilar
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gostarirlor ki, miintazam olaraq torpaga iizvi giibralarin verilmasi onun fiziki va kimyavi
xassalarini yaxsilagdirir (Al-Amin et al., 2017). Son illards kand tesarriifatinda bitki va heyvan
moangali tizvi tullantilardan slds edilan maddaslarin tatbiglari daha genis yayilmisdir (Bisen et al.,
2015; Hussain et al., 2017). Tadgiqatgilar bunlarla yanasi, bitki miigavimati kimi mexanizmlarin
aktivlasdirilmasi ils do miiayyan naaliyyatlar alds olundugunu géstarmislar (Sarma et al., 2010;
Simgak-Ersahin, 2011).

Diinyanin bir ¢cox 6lkalarinds agiq sahads taravaz bitkilarinin becarilmasi kand tasarriifatinin
cox vacib bir hissasidir (KanmbikoBa, 2020; KanmeikoBa u zap., 2021; Bisen et al. 2015).
Ohalinin asas gida mahsullarina artan ehtiyaclarinin 6dsnilmasi sahasinds sirin bibar ¢ox
shamiyyatli taravez mahsuludur (Bensie u ap., 2022; PamazanoB u fp. 2020; I'ypuHa u gp.
2023) Sirin bibarin sabit msahsuldarligim tomin etmak iiciin tahliikasiz becarmsa {iisullarn,
samorali suvarma sistemlari va yerli saraita davamli yiiksak mahsuldar sortlardan va hibridlardan
istifade vacibdir (KapakamxkueB u ap., 2023; KurammaeBa u ap., 2021; Kurarmrmaesa, 2022).
Uygunlagdirilmis sortlarin miisyyanlasdirilmasi, yeni hibridlarin yaradilmasi va istifadssi sirin
bibar mahsulu yetisdirilmasinds boyiik shamiyyat kasb edir (IToroBa [.A., 2022). Sirin bibar
sortlar1 va hibridlari diinyanin har yerinds, iqlim soraitinin imkan verdiyi har yerds becarilir.
Coxsayl tadgiqatlar gostarir ki, boylima tonzimlayicilarinin istifadasi sirin bibar mahsuldarligim
shamiyyatli daracads artirir. Boyiima stimulyatorlarinin istifadssi bu mahsul yetisdirilarken
xilisusi ahamiyyat kosb edir (XommymuuoB u a. 2021; BopucoB u z. 2021; MsrkoBa, 2021;
Ocunosa u a. 2021; Chilczuk et al. 2025).

Tadgiqatcilar gostarirlar ki, boyiima stimulyatorlarinin istifadasi bitkilarin mahsuldarligin,
xastaliklara garst miigavimatini artirir, meyvalarinin keyfiyyatini yaxsilasdirir va sudan istifada
somaraliliyini yiiksaldir. Avdeenko S.S. va b. 2017-2019-cu illards apardiglar tadgiqatlarin
naticalarini taqdim edarak bdyilima stimulyatorlarinin tatbiginin Porteka vo Flaminqo sirin bibar
hibridlsrinin xastaliklara qgarsi miigavimatina, mahsuldarligina va keyfiyyatine miisbat tasir
etdiyini gostarmislar (Avdeenko va b., 2020)

Bu tadqigatin magsadi EVROFIL 42 bitki mansali qati humik tursusunun sabit sirin bibar
hibridinin mahsuldarligina va keyfiyyatina tasir edan optimal qatiligi miiayyan etmak olmusdur.

Tacriiba sahasinin asas torpaq névii boz-qonur torpaglarndir.

MATERIAL VO METODLAR

Tadqiqatda sirin bibarlarin sarbast tozlanmadan alinmis sabit hibridinden va pH-1 3-5,
tarkibinds (Humik+Fulik) Asit 42%, iizvii maddalar 45% olan EVROFIL 42 bitki mansali gat1
humik tursusunun 10%, 20%, 30%-1i mahlullarindan istifads olunmusdur.

Tadqiqat isi 2023-2025-cii illards Genetik Ehtiyatlar Institutunun Abseron Tacriiba
sahasinds {imumi q@obul edilmis metodlara uygun olaraq aparilmisdir (MeTtozauka
['ocynapCTBEHHOTO COPTOMCITBITAHUSI CeTbCKOX035IMCTBEeHHBIX KYJbTyp, 2015; JINTBUHOB U [Ip.
2011; Jocnexos, 1985; bpexxues, 1977).

Tacriibs sahasinin hazirlanmasi zamani bolgs ti¢lin movcud olan takliflar nazara alinmisdir.
Payiz faslinds arazi tamizlanmis, 22-24 sm dsrinlikds sumlama aparilmis, sum altina {izvi giibra
(mal peyini) vo mineral giibralar verilmisdir. Yazda takrar sumlama aparilmisdir. 9kindan avval
torpaq isti margan¢ (KmnO,) mahlulu ils islanmisdir. Sirin bibar bitkilarinin vegetasiyasi
dovriinds Aktara, VDG, Karate Zeon, MKS, Breakek, ME, Kurzat R kimi kimyavi maddslardan
istehsalc1 sirkatlarin takliflari nazare alinmagqla istifads edilmisdir. Sahaya qulluq islari al
vasitasila yerina yetirilmisdir. Sirin bibar sitillari qizdirilmayan istixanada becarilmis 30-35
giinliik sitillar torpagin temperaturu +10, +12°C-ya catdiqda agiq akin sahasina kociiriilmiisdiir.
Okin sahasi har biri 25 m* olmagla (se¢im 1, nazarat (tomizlama olmadan); secim 2, 10 %-li;
secim 3, 20%-li; secim 4, 30%-li EVROFIL 42 bitki mangali gati humik tursusu mshlullar:
totbig edilmakls cargs arasi 1,4 metr olmagla 4 tokrarda aparilmisdir. Kok vasitasila
gidalandirma akin va ilk suvarmadan 1 giin sonra 10 giinliik fasilalarls 3 dafs, yarpaglar
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vasitasilo gidalandirma 3-4 yarpaq marhalasinden baslayaraq 8 giinliik fasilalarls 3 dafs
aparillmigdir. Cargalards torpaq namliyi damci suvarma tisulu ils tanzimlanmigdir. Becarilma va
moahsul y181mi al ils hayata kecirilmisdir. Sirin bibar meyvalarinin barkliyi Fruit Yardness Tester
GY-09 cihazindan istifads edilsrek miisyyan edilmisdir. Meyvalarin saxlanmaya davamlilig1
GOST R 55885-2013 — taza sirin bibarin texniki xiisusiyyatlarinin talablarina uygun olaraq
aparimigdir.

Moshsulun keyfiyyati vizual qiymsatlandirma (xarici goriinlisiine gors), stimullagdirici
peraparatin  miixtalif qatiliglarda  tatbigils  becorilmis sirin  bibar meyvalarinin
giymatlandirilmasi, balla {imumi sahadaki meyvalarin keyfiyyati hagqindaki timumi tasavviira
gora aparilmigdir. Xarici goriiniisa gora giymatlandirma 5 balliq skala tizra aparilmigdir.
1.Istifads iiciin tam yararsiz meyvalar. 2. Asag1 keyfiyyatli meyvalar. 3. Orta keyfiyyatli
meyvalar. 4.Yaxsi keyfiyyatli meyvalor.

Dad keyfiyyati bibar meyvalarinin bir dafs dequstasiyasi ilo meyvalarin kiitlavi yetismasi
vaxti aparllmigdir. Bunun {iciin 5 adad tipik meyva gotiiriilmiisdiir. Meyvalar saplaga bitisik
hissadan uzununa sona gadar kasilarak ikiya boliinmiisdiir. Dad keyfiyyati do bes balliq skalaya
gora qgiymatlandirilmisdir. Coxdadsizlar -1 balla; dadsizlar-2 balla; orta deracads dadhilir -3
balla; dadhilar-4 balla; cox dadlilar -5 balla giymatlandirilmisdir. Onu da geyd etmak lazimdir ki,
bibar meyvalari xosagalan dadli, qiciglandirmayan dadh va kifayat gadar sirin ve tursulu dadh
kimi xarakteriza olunur.

Sirin bibards mexaniki davamliliq ve meyvalarinds quru madds miqdar1 kimi alamatlar da
giymatlandirilmisdir. Bibar meyvalarinin mexaniki davamlaligi anoloji penetometrls
miiayyonlasdirilmisdir.

Meyvalarin saxlanmaya davamliligi yigilmis quru, haseratlar tarafindsn zadslanmamis toza
sirin  meyvalar QOST P 55885-2013 talablarina cavab veran, digar iylarin olmadig: texniki
soraitada saxlanilmaqgla Oyronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Sabit hibrid xatt tezyetisandir. Hibridin meyvalarinin yetismasi clicarmadan 110-120 giin
sonra baslayir. Bitkilari orta bdylima tipina malikdir, kolu sixdir, bitkilarinin hiindurluyi 60-70
sm, eni 50-60 sm civarindadir.Yarpaqlar1 orta olciilii va tiind yasil rangdadir, bitkilarin
yarpaglanmasi orta saviyyadadir. Meyvalari pramida formadadir, uzunluglar1 9-12 sm, eni 5-6
sm-dir, meyvalarin ¢akisi 170 -180 q -dir.Texniki yetiskonlik dévriinds meyvalar tiind yasil,
bioloji yetiskanlik dovriinds iss tiind girmizi rangds olur. Meyva Iati cox suludur, zarifdir vo
sirindir. Meyvalarin {ist hissasi hamar va parlaq rangds olur, qalin divarhdir (8-9 mm). Hibrid
bitkilorin hatta asagl temperaturda da meyvabaglama gabiliyyati yaxsidir. Ortulii sahads da
becarilmasi taklif olunur. Kulunariyanin biitiin talablarina cavab verir, salatda c¢iy halda,
konservlasdirilmis vo dondurulmus sakilds istifads ticiin cox yararlidir.

Qeyd etmak lazimdir ki, eksperimental variantlar arasinda fazalarin baglangicinda heg bir
ahamiyyatli forq miisahids olunmamugdir. Biitiin bitkilar fazalarina eyni vaxtda daxil olmusdur.
Ug illik naticays asasan, EVROFIL 42 bitki mangali gati humik tursusunun 20 %-lik qatiliqdaki
mahlulu sirin bibarlarin meyva msahsuldarliina vo meyva toxumasina shamiyyastli dsracada
miistat tasir gostardiyi malum olmugdur. Bu qatiligda imumi meyva mahsuldarlhigi 25221,4 q,
amtaalik meyvo mahsuldarhigi isa 23882,4 q olmusdur. Yararsiz meyvalarin say1 isa ortahesabla
6,25 adad olmusdur. EVROFIL 42 bitki mangali qati humik tursusunun 20 %-lik qatiligdaki
mahlulunun tatbigindsn alinan naticalar, nazarst, 10%-lik va 30%-lik qatiligdaki tatbiglardsn
alinan naticalarden yiiksak olmusdur (cadval 1, 2). Bu da biza sirin bibarin becarilmasi zamani
30%-lik gatiligdaki EVROFIL 42 bitki mansali qati humik tursusu tatbiginin optimal qatiliq
oldugu naticasina galmays imkan verir (cadval 1).
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Cadval 1.
2022-2024-~cii illards sirin bibar hibridinin 10 bitkisinds mahsuldarhq elementlari gdstaricilari

Meyvalarin | Meyvalarin omtaalik omtaalik Yararsiz
iimumi say1 iimumi meyvalorin | meyvalarin | meyvalarin
Variantlar | Takrarlar kiitlasi sayl kiitlasi sayl
adadls g-la adadls g-la adadls

I 156 13692,5 150 13090,7 7
I 218 22614,0 214 22101,0 5

0 11 170 17679,5 167 17269,4 4
v 230 22130,7 222 21273,2 9

I 187 21300,1 176 19916,9 12
10 % I 244 31682,6 240 31010,8 5
11 196 25500,2 190 24986,2 4

v 261 31926,0 248 30227,6 14

I 274 30194,2 273 29866,2 3

20% I 257 33307,2 253 32535,8 6
11 196 23403,4 191 22930,8 4

v 224 25221,4 214 23882,4 12

I 273 30191,5 271 29864,4 4

30 % II 256 33304,4 251 32533,9 7
1 195 23400,6 190 22928,8 5

v 223 25218,7 212 23880,6 13

Qeyd etmak lazimdir ki, vizual giymatlandirma zamani stimulyatorun gatiligindan asili
olarag meyvalarin renginds he¢ bir dayisiklik geyds alinmamisdir. Meyvalarin gabiginin
ronginds, qurulusunda eynilik olmus, lskasizlik va sapalanmis cilsizlik miisahida edilmisdir.
Alinmis meyvalar xarici goriiniisiine gors 4,7-4,8 balla gqiymatlandirilmigdir.

Aparilmis tacriibalarls miisyyanlasdirilmisdir ki, biitiin tacriibs variantlarinda orta hesabla
giymatlandirma 4,7 bal olmugdur. Meyvalar standart formada, {izarlari parlaq, zadssiz botaniki
tasvirlarina uygun olmusdur (cadval 3).

Bibar sorunda istifads olunmusg stimulyatorun tasirindan sitillarin yarpaqglarinda neqativ rang
doyismasi, yarpaq soluxmasi, yarpaglarin 6lmasi va anormal inkisafi geyds alinmamisdir.

Aparilmis tadgigatin naticalorine asasen demak olar ki, istifads olunmus qatiliq
variantlarinin orta giymsatina goéra 20%-li variantinda meyva barkliyi diger yiiksak gatiligli
variantlarda oldugundan daha yiiksak olmugdur. Meyvalards quru maddsnn miqdar: variantdan
asih olaraq 5,5-5,8 % arasinda dayismisdir (cadval 4). Nazarat variantinda bu géstarici 3,8-4,2 %
intervalinda olmusdur.

Saxlama kamerasina qoyulmus meyvalarin 13,3-25,0%-i texniki yetisma voziyyatinds
50,0- 86,7%-i bioloji yetisma vaziyystinds olmusdur. Ug hafte miiddstinds biitiin variantlardan
alinmis vo saxlanma kamerasinda saxlanilan meyvalarin hamisi bioloji yetisma marhalasina
kecmisdir.

NOTICOLOR

1.Uc illik tacriibalarls miixtalif gidalandirma sxemlari tatbigedilmakls miiqayisali analizlar
aparilmig, daha effektivli variant miisyyanlasdirilmisdir, suvarilan torpaqlarda sirin bibarin
yiliksak va keyfiyyatli mahsul istehsalim tomin edsn becarilma texnologiyasinin elementlari
iglonib hazirlanmig va asaslandirilmigdir

2. EVROFIL 42 bitki mansali qat1 humik tursusu ila qidalandirmada sirin bibar hibridinds
mohsuldarliq shamiyyatli daraceds artirmigdir. 20%-li mahlulundan istifads variantinda

28



ETN Genetik Ehtiyatlar Institutunun Elmi Ssarlari, Cild XV(2026), Ne 1

mohsuldarliq nazarat va 30%-lik totbiq variantindakindan daha yiiksak olmusdur.

ODOBIYYAT

ABpeenko C.C., ABpeenko A.Il,, ConoBbéBa A.M., HecrepoBa E.M., KonockoB M.A.
N3yuenne 3¢eKTUBHOCTY MPUMeHEeHUs1 CTUMYJ/ISITOPOB POCTa Ha TMocajKax replja cj1aJKoro.
BecmHuk Omckoeo T'AY. 2020;2(38):5-13. [Avdeenko S.S., Avdeenko A.P., Solovyova A.M.,
Nesterova E.M., Koloskov M.A. Study of the effectiveness of growth stimulants in sweet pepper
plantings. Vestnik Omskogo GAU = Bulletin of Omsk State Agrarian University. 2020; 2 (38): 5-13. (in
Russian)]

Bpexues [.[l. MeToauueckue yKa3aHUs 10 M3yUYeHHIO U TMOAeP>KaHHI0 MUPOBOW KOJUIEKLIUU
OBOIIHBIX TIAC/IEHOBLIX KY/IbTYp (TOMaThI, Tieperl, 6aknaxansl). J1., 1977. 24 c. [Brezhnev D.D.
Guidelines for the Study and Maintenance of the World Collection of Solanaceous Vegetable
Crops (Tomatoes, Peppers, Eggplants). Leningrad, 1977;24. (in Russian)]

benses A.MU., Ilerpos H.IO., IlyraueBsa A.M., AkcenoB M.II. YcoBepiieHCTBOBaHUe
TeXHOJIOTMUeCKUX TPUEMOB BbIpalllMBaHUs Teplia cjafkoro Ha tore Poccun. H3eecmus
OpeHbypeckoeo  20Cy0apcmeeHHO20  az2papHo20  yHueepcumema.  2022;6(98):63-67.
https://doi.org/10.37670/2073-0853-2022-98-6-63-67 [Belyaev A.lL., Petrov N.Yu., Pugacheva
A.M., Aksenov M.P. Improvement of technological methods for growing sweet pepper in the
south of Russia. Izvestiya Orenburgskogo gosudarstvennogo agrarnogo universiteta = Bulletin
of the Orenburg State Agrarian University. 2022;6(98):63—67. (in Russian)]

Bopucos B.A., Menbmnx A.M., CocHoB B.C. YposkalilHOCTb U KayeCTBO IepLia C/1ajKoro Ipu
KOMIUIEKCHOM TIPUMeHeHUHW y00peHHii U OpOIIeHHs] Ha OObIKHOBEHHBIX UepHO3eMax.
Kapmocgpenb u oeowu. 2021;(10):21-23. https://doi.org/ 10.25630/PAV.2021.35.63.007
https://elibrary.ru/ xsdrte [Borisov V.A., Menshikh A.M., Sosnov V.S. Yield and quality of
sweet pepper with the integrated use of fertilizers and irrigation on ordinary chernozems.
Kartofel i ovoshchi = Potatoes and vegetables. 2021; (10): 21-23. (in Russian)]

I'ypuna WN.B., Tumenko A.Il. Pexumbl opouleHus TepLa ciagkoro. Meauopayusa u
euopomexHuka. 2023;13(4):243-262. https://doi.org/10.31774/ 2712-9357-2023-13-4-243-262.
[Gurina [.V., Tishchenko A.P. Irrigation regimes for sweet pepper. Melioratsiya i
gidrotekhnika. = Land Reclamation and Hydraulic Engineering. 2023;13(4):243-262. (in
Russian)]

HocnexoB B.A. MeTozauka mnoJieBoro onbita. M.: Arponpomu3zar.1985. 315. [Dospekhov B.A.
Methods of field experiment. Moscow: Agropromizdat. 1985. 315. (in Russian)
https://doi.org/10.31774/ 2712-9357-2023-13-4-243-262.]

Kapakampxues A.C., KurammaeBa O.I., TI'ynrun A.B., Mauyakuna B. A. l3yueHue
KOJIJIEKIIMOHHBIX 00pa3l[oB Teplia C1aJKoro u OTOOp [JOHOPOB XO3SIMCTBEHHO I[€HHBIX
TIPU3HAKOB. https://doi.org/10.32786/2071-9485 H3eecmus HubstcHegonccko20
azpoyHugepcumenmcko20 KOMNieKca: HAyKa U ebicllee npocpeccuoHanbHoe o06pazosaHue.
2023;2(70):80-288. 2023-02-32https://elibrary.ru/cimesb [Karakadzhiev A.S., Kigashpaeva
O.P., Gulin A.V., Machulkina V.A. Study of sweet pepper collection samples and selection of
donors of economically valuable traits. Izvestiya Nizhnevolzhskogo agrouniversitetskogo
kompleksa: nauka i vyssheye professional'noye obrazovaniye = News of the Nizhnevolzhsky
Agrarian University Complex: Science and Higher Professional Education. 2023;2(70):80-
288. (in Russian) https://doi.org/10.32786/2071-9485]

KanmbikoBa E.B. KowmriekcHoe 000CHOBaHHWe TPUEMOB BO3/e/bIBAaHUS Teplia C/IaZikoro B
yCnoBusX MeHswolleroca kKiauMara HukHero IloBo/mkbesa. W3Bectuss HUKHEBOJDKCKOro
arpoyHHBEPCUTETCKOTO KOMILJIeKCa: HaykKa U BbICllee TMpodeccrioHasbHOe obpa3oBaHuUe.
2020;2(58):130-145. https://doi.org/10. 32786/ 2071-9485-2020-02-13 [ Kalmykova, E.V. "A
Comprehensive Substantiation of Sweet Pepper Cultivation Methods in the Changing Climate
of the Lower Volga Region." Izvestiya Nizhnevolzhskogo agrouniversitetskogo kompleksa:
nauka i vyssheye professional’'noye obrazovaniye =News of the Nizhnevolzhsky Agrarian

29


https://doi.org/10.%2032786/%202071-9485-2020-02-13
https://doi.org/10.32786/2071-9485
https://doi.org/10.32786/2071-9485
https://doi.org/10.37670/2073-0853-2022-98-6-63-67

ETN Genetik Ehtiyatlar Institutunun Elmi Ssarlari, Cild XV(2026), Ne 1

University Complex: Science and Higher Professional Education. 2020;2(58):130-145 (in
Russian) https://doi.org/10. 32786/ 2071-9485-2020-02-13]

KanmbikoBa E.B., KanvbikoBa O.B. Bo3zeiicTBre arpoTeXHUUeCKUX MPHEeMOB BO37ie/IbIBaHUSI
Ha TIOBBIIIEHWE TIPOAYKTUBHOCTH Tieplla CJAafIkoTO W Ha U3MeHeHHe KaueCTBeHHbIX
rokaszaTeseld  TJIOAOB B Tiporlecce  XpaHeHuWsi.  M3gecmuss ~— HuUdCHeB0/NMHCCKO20
aepoyHUBepcUmemcKo20 KOMNieKcd: HAayKd U ebicuiee npo-¢geccuoHanbHoe o00pasosaHue.
2021;4(64):25-36. https://doi.org/10.32786/2071-9485-2021-04-02[ Kalmykova E.V,,
Kalmykova O.V. The Impact of Agrotechnical Cultivation Practices on Increasing Sweet
Pepper Productivity and Changing Fruit Quality Indicators During Storage. Izvestiya
Nizhnevolzhskogo agrouniversitetskogo kompleksa: nauka i vyssheye pro-fessional'noye
obrazovaniye = News of the Nizhnevolzhsky Agrarian University Complex: Science and Higher
Professional Education. 2021; 4(64):25-36. (in Russian)]

Kurammmaesa O.II.,, I'yimn A.B., KamanoBa P.X., Bomoauna C.A. Pe3ynabTatel u
TIepCIIeKTUBBI ACTPaXxaHCKOMW CeeKLMH OBOIIHBIX U 6axueBbIX KyabTyp. Osowju Poccuu. 2021;
(5):16-21. https://doi.org/10.18619/2072-9146-2021-5-16-21 [Kigashpaeva O.P., Gulin
A.V., Kapanova R.Kh., Volodina S.A. Results and prospects of Astrakhan breeding of
vegetable and melon crops. Ovoshchi Rossii = Vegetables of Russia. 2021;(5):16-21. (in
Russian) https://doi.org/10.18619/2072-9146-2021-5-16-21]

Kurammaesa O.I1., I'ynmun A.B., KapakampkueB A.C., hxadopauioa B.FO., /lapposa JLII.
XO03sCTBeHHbIe KauecTBa U CeMeHHas TMpOJYKTUBHOCTb Teplia CJaJKOro CeseKLWn
BcepoccuiicKoro Hay4HO-MCC/Ie[I0BaTe/IbCKOTO WHCTUTYTa OpOIIAaeMOTr0 OBOIIEBOZCTBA U
OaxueBozcTBa. M3gecmusi HUJCHEBOANCCKO20 a2pOyHUBEpCUMenCKO20 KOMNieKcd: HAykd U
gbiclee npogeccuoHaabHoe obpazoearue. 2022;(67):161-170. https://doi.org/10.32786/2071-
9485-2022-03-19 [Kigashpaeva O.P., Gulin A.V., Karakadzhiev A.S., Dzhabrailova V.Yu.,
Lavrova L.P. Economic qualities and seed productivity of sweet pepper bred at the All-Russian
Research Institute of Irrigated Vegetable and Melon Growing. Izvestiya Nizhnevolzhskogo
agrouniversitetskogo kompleksa: nauka i vyssheye professional'noye obrazovaniye.=News of
the Lower Volga Agrarian University Complex: Science and Higher Professional Education.
2022;(67):161-170. https://doi.org/10.32786/2071- 9485-2022-03-19]

MykanoB M.B., I'ynun A.B., Kucenes A.W., KapakamxueB A.C. I[lepCrieKTUBHOCTb
BO3/le/IbIBaHUST Tieplja cjafkoro Oe3paccasHbiM criocobom B genbTe  Bosru. M3eecmus
HuoicHego121ccK020 a2poyHu8epcumencko20 KOMnIeKca: Hayka u éblcuiee npogeccuoHaibHoe
obpa3zoeatue. 2022;4(68):193-200. https://doi.org/10.32786/2071-9485-2022-04-22 [ Mukanov
M.V., Gulin A.V., Kiselev A.l.,, Karakadzhiev A.S. Prospects of sweet pepper cultivation
without seedlings in the Volga Delta. Izvestiya Nizhnevolzhskogo agrouniversitetskogo
kompleksa: nauka i vyssheye professional'noye obrazovaniye.=News of the Lower Volga
Agrarian University Complex: Science and Higher Professional Education. 2022;4(68):193-
200.https://doi.org/10.32786/2071-9485-2022-04-22]

Metoanka I'oCyAapCTBEHHOr0 COPTOMCHIBITAHUA Ce/TbCKOXO3ANCTBEHHBIX KYJ/IBTYP.
Boimyck uetBeptThiii. Kaprtodenb, oBolHble W 0axueBble KyJbTypbl. M.: MHHUCTEPCTBO
cenbckoro xo3siictBa P®. 2015;61.[ Methodology of State Variety Testing of Agricultural
Crops. Issue Four: Potatoes, Vegetables, and Melons. Moscow: Ministry of Agriculture of the
Russian Federation. 2015;61.(in Russian)]

MsarkoBa E.I'. AfanTUBHOCTHL COPTOB TMeplja C/AAZKOTO TIpU  BO3/eIbIBAHUU B
TOYBEHHOK/TMMATHUYeCKUX  YCJIOBUSX AcTpaxaHCKod obmactu. BecmHuk — pocculicko2o
YHuUgepcumema  OpyJcObl  Hapodos. 2021;1(16):30-41.  https://doi.org/10.22363/2312-
797X-2021- 16-1-30-41 [Myagkova E.G. Adaptability of sweet pepper varieties when grown in
the soil and climatic conditions of the Astrakhan region. Vestnik rossiyskogo universiteta
druzhby narodov.=Bulletin of Peoples' Friendship University of Russia. 2021; 1 (16): 30—-41(in
Russian) https://doi.org/10.22363/2312-797X-2021-16-1-30-41]

30


https://doi.org/10.32786/2071-9485-2022-04-22
https://doi.org/10.32786/2071-9485-2022-04-22
https://doi.org/10.32786/2071-
https://doi.org/10.32786/2071-
https://doi.org/10.%2032786/%202071-9485-2020-02-13

ETN Genetik Ehtiyatlar Institutunun Elmi Ssarlari, Cild XV(2026), Ne 1

JIutBuHoB C.C. MeToauka MoJieBOro ombiTa B OBoLIeBoAcCTBe. M.: Poccenbxo3akazemus,
2011;648.[ Litvinov S.S. Methodology of field experiment in vegetable growing. Moscow:
Russian Agricultural Academy, 2011;648.(in Russian)]

OcunoBa I'.C., ITonoBa [JI.A. Biusinue rojja penpoAyKLuU U yC/I0BUM (POPMHPOBaHUS CeMsIH
Ha DOCT, pa3BUTHe M YpPOXKaWHOCTb Tepiia cyagkoro copra Jlactouka. M3Bectuss CaHKT-
[TeTepOyprckoro  rocyZapCTBEHHOTO  arpapHoro  yHuBepcuteta.  2021;4(65):45-52.
https://doi.org/10.24412/2078-1318-2021-4-45-52 [ Osipova G.S., Popova D.A. Influence of
the year of reproduction and seed formation conditions on the growth, development and yield
of the Lastochka sweet pepper variety. Bulletin of the St. Petersburg State Agrarian University.
2021; 4 (65): 45-52.(in Russian) https://doi.org/10.24412/2078-1318-2021-4-45-52]

ITonoBa /I.A. AjanTaljioHHbIE CBOWCTBA COPTOB W TMOpH/OB Tepria CAaJKOro B TUIEHOUHBIX
tervtuijax  CeBepo-3amaga P®. W3eectusi CaHkT-IIeTepOyprckoro rocy/japCTBEHHOTO
arpapHoro yHuBepcuTeTa.2022;1(66).:45-56. https://doi.org/10.24412/2078-1318-2021-4-45-
52 [Popova, D.A. Adaptation properties of sweet pepper varieties and hybrids in film
greenhouses in Northwestern Russia. Bulletin of the St. Petersburg State Agrarian University.
2022; 1 (66): 45-56. (in Russian) https://doi.org/10.24412/2078-1318-2022-1-45-56]

Pamazanor /I.M., MaromepoBa /I.C., Kyp6anos C.A. ITprieMbl 0CHOBHOM 06pabOTKY TOUBEI
Y YpPOXXaWHOCTh TMeplLa B paBHUMHHOM 30He [larectana. Msgecmus HudCHE80AH#CCKO20
a2poyHU8epcuUmemcKo20 KOMNIeKca: HAyka U ebicliee npocpeccuoHanbHoe obpasoeaque.
2020;2(58):185-195. https://doi.org/10.32786/2071-9485-2020-02-19 [ Ramazanov D.M,,
Magomedova D.S., Kurbanov S.A. Primary tillage techniques and pepper yield in the lowland
zone of Dagestan. Izvestiya Nizhnevolzhskogo agrouniversitetskogo kompleksa: nauka i
vyssheye professional'noye obrazovaniye.= News of the Lower Volga Agrarian University
Complex: Science and Higher Professional Education. 2020; 2(58):185-195.(in Russian)
https://doi.org/10.32786/2071-9485-2020-02-19]

XomymunoB T.K., ApamoB M.X. IlepcriektuBHBIe copTa ¥ TuOpHe! F1 mepua ciagkoro asist
LeHTpabHOW 30HBI Y30ekucraHa. Oeowu Poccuu. 2021;(4):78-82. https://doi.org/10.
18619/2072-9146-2021-4-78-82 [Kholmuminov T.K., Aramov M.Kh. Promising varieties and
F1 hybrids of sweet pepper for the central zone of Uzbekistan. Ovoshchi Rossii.=Vegetables of
Russia. 2021; (4): 78-82. https://doi.org/10.32786/2071-9485-2020-02-19]

AlAmin M.A., Hasan A.K., Ali M.H., Nessa S., Islam M.N. Effect of mulching and organic
manure on growth and yield performance of wheat. Archives of Agriculture Environmental
Science 2017;2: 134-140

Bisen K., Keswani C., Mishra S., Saxena A., Rakshit A., Singh H.B. Unrealized potential of
seed biopriming for versatile agriculture. In nutrient use efficiency: from Basics to Advances
(ed. Rakshit HB, Singh A) Springer India, 2015; 193-206

Chilczuk B., Staszowska-Karkut M, Materska M., Michalejé M. Changes in content of
vitamin C in refrigerated, frozen and lyophilized fruits of four varieties of pepper depending on

storage period. ZYWNOSC. Nauka. Technologia. Jako$¢, 2019, 26, 1 (118), 56 — 66
Ducasse V., Capowiez Y., Peigné J. Vermicomposting of municipal solid waste as a possible

lever for the development of sustainable agriculture. A review. Agronomy for Sustainable
Development 2022;42(5): 89 DOI: 10.15193/zntj/2019/118/273

Giil V., Coban F., Oztiirk E .Effect of liquid and solid vermicompost applications on growth
and yield of sunflower (Helianthus annuus L.). Alinteri Journal Agriculture Science
2021;36(1): 55-60

Nauman A., Khan M.N., Ashraf M.S,, Ijaz S., Saeed-ur-Rehman H., Abdullah M., Farooq
M. Influence of different organic manures and their combinations on productivity and quality

of bread wheat. Journal of Soil Science and Plant Nutrition 2020;20: 1949-1960
Li J., Marschner P. Phosphorus pools and plant uptake in manure amended soil. J Soil Science

31


https://doi.org/10.32786/2071-9485-2020-02-19
https://doi.org/10.%2018619/2072-9146-2021-4-78-82
https://doi.org/10.%2018619/2072-9146-2021-4-78-82
https://doi.org/10.32786/2071-9485-2020-02-19
https://doi.org/10.32786/2071-9485-2020-02-19
https://doi.org/10.24412/2078-1318-2021-4-45-52
https://doi.org/10.24412/2078-1318-2021-4-45-52
https://doi.org/10.24412/2078-1318-2021-4-45-52
https://doi.org/10.24412/2078-1318-2021-4-45-52

ETN Genetik Ehtiyatlar Institutunun Elmi Ssarlari, Cild XV(2026), Ne 1

Plant Nutrition 2019;19:175-186

Oztiirkci Y., Akképrii A. Effects of solid and liquid vermicompost application on bean growth
and common bacterial blight disease in different growth medium. Uluslararasi Tarim ve Yaban
Hayat1 Bilimleri Dergisi 2021;7(1): 30-40

Sharma K.,Garg V. Comparative analysis of vermicompost quality produced from rice straw
and paper waste employing earthworm Eisenia fetida (Sav.). Bioresource Technology
2018;250:708-715

Simsek-Ersahin Y. The use of vermicompost products to control plant diseases and pests. In A.
Karaca (Ed.) Biology of Earthworms 2011; 191-213. Springer, Berlin, Heidelberg

TMOBBINIEHUE YPOXXKAVMHOCTU Y1 KAUECTBA ITIO/JOB C/JIAJKOTI'O IEPIIA
(Capsicum annuum L.) B YC/IOBUSIX AIIIIIEPOHA

Caoup I'acanor*, CeBunpk MamMe/j0Ba
HMHcmumym 2eHemuueckux pecypos MuHucmepcmea Hayku u 06pazoeaHust
A3zepbalidscaHckoll Pecnybauxu

BBICTpBINM pOCT HaceneHWs 3eMJIH TPUBOJUT K YBEIWUEHUIO MOTPeOHOCTU B MPOAYKTAX MUTAHUS.
[ns ynoB/eTBOpeHUs 3TOTO CIpoca B CeMbCKOM XO03MCTBe IIMPOKO TPAKTUKYeTCsl TpUMeHeHre
yza00OpeHuit U mecTULWZOB. Vcronb30BaHre XUMUYECKUX BeIleCTB OKa3biBaeT HEraTUBHOE B/MsHUE Ha
CTPYKTYpy TIOuUBBI, eé mjesoyHod OanmaHc (pH) u twiogopoguwe. DTo 00yC/IOB/IMBAeT aKTyaabHOCTb
WCC/IeJOBaHMM, HallpaB/IeHHBIX Ha COKpallleHWe TIPUMEeHeHWs] XWMHUeCKHWX Bell[eCTB B arpOHOMUU U
pa3paboTKy anbTepHAaTUBHBIX METO/IOB BO3/e/bIBaHMs. B rocseqHue rofpl B CeJbCKOM XO035HCTBe BCe
Oosiee IIMPOKOE pacCpOCTPaHEHHe MOoJyvaeT TPUMEHeHHe BelLecTB, TMOTyUeHHBIX W3 OpraHUuYecKux
OTXOZIOB PaCTUTEJIbLHOTO U XKMBOTHOT'O MPOUCXO0XJeHusl. Hapsy ¢ 3Tum, ucciefoBaTeny MoKasaiy, UTo
orpefiesieHHble YCIeXy AOCTUTalOTCs TakXKe 3a CYeT aKTHUBAL[MM TaKMX MeXaHW3MOB, KaK yCTOMUMBOCTb
pacteHuii. OCHOBHas LjeJib JaHHOT'O WCC/Ie[0BaHKsl — YyCOBepIlIeHCTBOBaHHE TeXHOJIOTUY BO3/e/IbIBAHUS
C/IQZIKOTO TIepIia B OTKPHITOM TPYHTe ATIIIEpOHCKOTO paiioHa AsepbaiifpkaHa B yCIOBUSIX KarleJbHOTO
OpOLLIeHUs] TyTeM TIpUMeHeHUs KOHL[EHTPUPOBaHHOW T'YMHUHOBOW  KHC/IOTBl  PAaCTHUTEBHOTO
ripoucxoxxgenusi EVROFIL-42 (pH 3-5, cogepskaHre TYMUHOBBIX U yBBOKUCIOT 42%, OpraHuuecKux
BellecTB 45%), a TakKe orpefiesieHe ONTUMaabHOM [J03MPOBKM BHECEHUs JaHHOro npernapata. Cineznyer
OTMETUTh, UYTO Ha Haua/JbHBIX JTaraxX Pa3BUTHS PAaCTEHHWN B KOHTPOJBHBIX BapyHaHTaX He HAbO/FO/anoch
CyLeCTBeHHbIX pa3nuuuil. Bce pacteHus: BcTynanu B ¢asbl pa3BUTHS 0fHOBpeMeHHO. [1o pesysbTaTam
TpPex/JeTHUX MCC/Ie[loBaHUI YCTaHOBIEHO, YTO TNpuMmeHeHHe 2(0%-ro pacTBopa KOHLIEHTPUPOBaHHOU
TYMHUHOBOM KUUJIOTBI pacTUTenbHOro mnpoucxoxzaeHns EVROFIL-42 oka3ajo 3HauMTelbHOE
TI0JIOKUTE/IbHOE B/IMSHHE Ha CTPYKTYPY TKaHel W TIPOAYKTHBHOCTH TUIOZIOB Clafgkoro Tepia. Ilpu
JTAHHOW KOHI[eHTpaIuK 00I1as YpPoXKalHOCTh IUIOAOB cocTaBwia 25221,4 T, ypo)KalHOCTh TOBApHBIX
IJIOZ0B - 23882,4 1, a cpefiHee KO/IMUECTBO HETOBAPHBIX IUIOZOB COCTaBWIO 6,25 wWITYyK. Pe3ysbrarsl,
nosydeHHsle npu npuMmeHeHnu 20%-ro pacteopa EVROFIL-42, npeB3onuiy nokasarear KOHTPOJILHOTO
BapyWaHTa, a TakXe BapuaHTOB C mnpuMeHeHWeM 10 - u 30%-HBIX pacTBOPOB. ¥YCTaHOBJIEHO, YTO
npuMeHeHue 20%-ro pacTBopa KOHLIEHTPHPDOBAHHOW T'YMHWHOBOW  KHC/JOTBl — pacTUTENbHOTO
npoucxoxzaennss EVROFIL-42 aBnsercsa onTMMaibHbIM [IPY BO3/e/IbIBAHUM C/1aJKOT0 TepLa.

Koueeble cnoea: cnadkuti nepey, 2ubpud, EVROFIL- 42, kopHegast NOOKOPMKA, YPOXCAUHOCMb,
/IUCMOBasi NOOKOPMKA.

IMPROVEMENT OF YIELD AND FRUIT QUALITY OF SWEET PEPPER
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(Capsicum annuum L.) UNDER ABSHERON CONDITIONS

Sabir Hasanov*, Sevinj Mammadova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The rapid growth of the world's population leads to an increased demand for food. To meet this
demand, the use of fertilizers and pesticides is widely practiced in agriculture. The application of
chemical substances negatively affects soil structure, alkalinity (pH), and fertility. This makes it urgent to
increase research aimed at reducing the use of chemicals in agriculture and developing alternative
cultivation methods. In recent years, the application of substances derived from organic waste of plant
and animal origin has become more widespread in agriculture. Alongside this, researchers have shown
that certain achievements are also made by activating mechanisms such as plant resistance. The main
objective of this research is to improve the zonal cultivation technology for sweet pepper in the open
ground of the Absheron region of Azerbaijan under drip irrigation conditions by applying EVROFIL-42,
a concentrated humic acid of plant origin (pH 3-5, Humic + Fulvic Acid content 42%, organic matter
45%), and to determine the optimal application rate of this substance. It should be noted that at the
beginning of the plant development phases in the control variants, no significant differences were
observed. All plants entered the developmental phases simultaneously. Based on the results of a three-
year study, it was found that the application of a 20% solution of EVROFIL-42 concentrated plant-based
humic acid had the most significant positive effect on the fruit yield and fruit tissue structure of sweet
pepper. At this concentration, the total fruit yield was 25221.4 g, the marketable fruit yield was 23882.4
g, and the average number of unmarketable fruits was 6.25 pcs. The results obtained from the application
of the 20% solution of EVROFIL-42 were higher than those from the control, the 10 and 30% solution
treatments. It was determined that the application of a 20% solution of EVROFIL-42 concentrated plant-
based humic acid is optimal for the cultivation of sweet pepper.

Keywords: sweet pepper, hybrid, EVROFIL- 42, root feeding, yield, foliar feeding.
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EVALUATION OF EGGPLANT (Solanum melongena L.) VARIETIiES AND
VARIETY-FORMS DIiSTRIBUTED iN AZERBAiJAN BASED ON
PHENOTYPIC AND AGRONOMICALLY IMPORTANT TRAITS

BABAK SHAHMORAD MOGHANLOO#*, ZEYNAL AKPAROV, SABiR HASANOV

Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan, Baku, AZ
1106, Azadlig ave,155
babak.shahmorad@gmail.com

Eggplant (Solanum melongena L.) is a food crop widely cultivated in tropical and subtropical
regions of the world and has high economic importance. Local germplasm samples include varieties
and variety-forms distinguished by phenotypic diversity, and their use in breeding programs aimed
at improving yield and fruit quality is of great importance. The main objective of the conducted
research was to group local and introduced eggplant varieties and variety-forms cultivated in
Azerbaijan according to their phenotypic traits and to evaluate them based on agronomic traits.
The research was conducted in 2025 under Absheron conditions on 23 eggplant varieties and
variety-forms. A randomized block design with three replications was used in field experiments.
During the research, morphological traits of plants and yield-related traits were studied, including
the number of days to 25-75% flowering, plant height, number of branches per plant, number of
fruits, fruit length, diameter, weight, and yield per plant. Descriptive statistics, analysis of variance
(ANOVA), correlation analysis, and hierarchical cluster analysis methods were used to determine
the level of differences among the studied varieties and variety-forms (genotypes). It was
determined that significant phenotypic diversity exists in the studied genotypes in accordance with
consumer requirements. A high, significant positive correlation (r = 0.861, p < 0.01) was
determined between yield per plant and the number of fruits per plant, which shows that this trait
plays a main role in yield formation. Cluster analysis divided the genotypes into three main groups,
which reflects the presence of significant genetic differences among the studied genotypes. The
experiment shows that there are genotypes with high potential among those distributed in
Azerbaijan and they can be used in carrying out work aimed at improving eggplant breeding.

Keywords: eggplant, Solanum melongena, phenotypic variability, landraces, yield traits, correlation
analysis, cluster analysis

INTRODUCTION

Eggplant (Solanum melongena L.) is an important vegetable crop cultivated worldwide and
belongs to the genus Solanum in the family Solanaceae. Currently, China is the largest producer
of eggplant, with approximately 39.2 million tons produced from about 783,000 ha in 2019
(FAO., 2020). The ancestor of eggplant, Solanum incanum (eggplant bitter apple), is considered
a pre-domesticated subtropical species native to West Asia and North Africa, and it has been
widely used as a valuable source of drought resistance and phenolic variation in eggplant
breeding programs (Knapp et al., 2013).

Eggplant is a common annual vegetable crop grown in tropical and subtropical regions of
the world (Kaur et al, 2014). Brinjal shows considerable regional variation in fruit
characteristics such as shape, size, color, and texture. As a result, numerous varieties and hybrids
are cultivated in different countries. The popularity of hybrid cultivars among growers is mainly
attributed to the large percentage of heterosis observed for yield (56.16%) and yield-related traits
(40.56-57.64%) (Sharma et al., 2013).

In recent years, nutritional habits have changed considerably, and the consumption of fruits
and vegetables has increased due to the abundance of health-promoting compounds they contain
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(Yahia et al., 2018). Fruits and vegetables provide a wide range of essential nutrients, including
minerals (Jiménez-Aguilar, Grusak, 2017), proteins (Raigén et al., 2008; Sedlar et al., 2021),
dietary fiber (Ciudad-Mulero et al., 2019), and antioxidants (Giirbiiz et al., 2018; Karasawa,
Mohan, 2018; Sidhu, Zafar, 2018). In particular, the increased appreciation of fruits and
vegetables has largely been attributed to the beneficial health effects associated with dietary
antioxidants (Hussain et al., 2014).

In Azerbaijan, eggplant is also an important vegetable crop and is widely cultivated in
various agricultural regions of the country. According to recent agricultural statistics, eggplant
production in Azerbaijan reached approximately 91.7 thousand tons in 2022.

This study was conducted with the aim of investigating the phenotypic diversity of local and
introduced eggplant varieties and variety-forms cultivated in Azerbaijan and evaluating their
agronomically important traits. Despite the widespread consumption and economic importance
of eggplant in the country, information on the phenotypic variability of germplasm materials and
traits related to yield is limited. Determining the level of phenotypic variation among local and
introduced forms is important for the efficient use of genetic resources in breeding programs.
Therefore, the vegetation and yield indicators of eggplant genotypes cultivated in open field
conditions under Absheron conditions were studied. The obtained results will assist in the
identification of promising genotypes and will serve as a scientific basis with useful data for the
development of future breeding strategies.

MATERIALS AND METHODS

The field experiment was conducted in 2025 under Absheron conditions. In the experiment,
local and introduced varieties and variety-forms of eggplant (Solanum melongena L.) were used.
In total, 23 eggplant varieties and variety-forms were used in the study. The phenotypic traits of
the varieties and variety-forms were studied and grouping was carried out based on phenotypic
traits.

The seeds were sown on March 5, 2025, the seedlings were pricked out, and after reaching
the appropriate vegetative stage, they were transplanted to the open field on May 2, 2025. The
experiment was conducted using a randomized complete block design (RCBD) with three
replications. In the experimental field, a total of 18 plants per genotype were planted, with a row
spacing of 100 cm and a plant spacing of 60 cm. During the vegetation period, standard
agrotechnical practices were applied to ensure optimal growth and development of the plants.
Irrigation of the plants was carried out using the drip irrigation method, and the water
requirement of the plants (ETc) was met at approximately 100% level. Control of weeds,
diseases, and pests, fertilization, and other agrotechnical practices were carried out in accordance
with local agricultural recommendations.

Phenotypic observations were conducted during the vegetation period and at the time of
harvest. Plant height, number of branches per plant, fruit dimensions (length and width), fruit
weight, number of fruits per plant, marketable and total yield per plant were studied. Statistical
analyses were performed to evaluate the differences among eggplant genotypes. Observations
for traits were carried out on 5 randomly selected marked plants in each variant.

Statistical analysis: the results obtained for trait parameters were analyzed by one-way
analysis of variance (ANOVA) using the Statgraphics Centurion XVII program (Statistical
Graphics Corporation, 2014). During the analysis, local forms selected as factors were taken.
The results were expressed as mean (t) standard deviation (SD). Differences between mean
values were considered statistically significant at the p < 0.05 level.

RESULTS AND DISCUSSION

As a result of the evaluation of eggplant genotypes, significant phenotypic variability was
determined for the studied traits. Descriptive statistics and analysis of variance (ANOVA) were applied to
assess the level of variation and to determine the statistical significance of differences among genotypes.
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Table 1.
Estimates of variability in eggplant landraces
Characters Mean  Minimum Maximum Difference [SD CV%
Bush height (cm) 66.07 53.00 86.00 33 3.47 12.8
Weight of single fruit 78.68 63.00 95.00 32 8.37 10.6
Number of fruits per plant | 17.86 10.00 25.00 15 B.73 20.9
day to 50 percent flowering | 66.51 52.00 78.00 26 5.02 9
N of branches per plant 6.57 4.00 9.00 5 1.63 24.8
Fruit Length (cm) 13.05 7.50 21.50 14 3.27 |25
Fruit Diameter (mm) 6.73 4.00 12.00 8 1.44 21.5
Fruit yield (kg in plant) 1.40 0.75 2.09 1.34 D.31 21.9

The descriptive statistical indicators of the studied local eggplant varieties and variety-forms
are presented in Table 1. Significant phenotypic variability was observed for the evaluated traits,
which indicates the presence of a broad genetic base among the studied eggplant material.
Particularly, high variation was recorded for fruit length, number of branches per plant, and yield
indicators, which reflects significant phenotypic diversity among genotypes. Phenotypic
diversity in eggplant has been widely reported, particularly in fruit-related traits such as fruit size
and weight, which have been strongly influenced by domestication and breeding processes
(Shahmorad Moghanloo and Hasanov, 2024).

Table2.
Analysis of variance for fruit yield in eggplant genotypes
Source df Sum of Squares Mean Square F value P value
Genotype 22 6.20 0.28 29.59 0.001
Error 46 0.44 0.01
Total 68 6.64

NS = not significant, * = significant at 5%, ** = significant at 1%

The results of the analysis of variance for fruit yield among eggplant genotypes are
presented in Table 2. The results showed that the effect of the genotype factor on fruit yield is
highly statistically significant (P < 0.001). This demonstrates the presence of significant genetic
variability among the studied genotypes.

Table 3.
Pearson correlation coefficients between morphological traits and fruit yield in 23 eggplant (Solanum
melongena L.) genotypes.

Bush | Weight Numb.er day to 50 N of Fruit Fruit FF““
. . of fruits . yield
height | of sm.gle per percept branches | Length | Diameter (kg in
(cm) fruit plant flowering | per plant | (cm) (cm) plant)
Bush 1 0.17 -0.29" 0.19 0.03 0.05 0.15 -0.19
height (cm)
Weight of 1 -17 0.20 0.02 -0.03 0.27° 0.35"
single fruit
Number of 1 -0.02 -0.14 -0.32" 0.04 0.86™
fruits per
plant
day to 50 1 0.05 0.01 0.08 0.08
percent
flowering
N of 1 -0.23 0.09 -0.11
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branches
per plant
Fruit 1 -0.35" -0.33"
Length
(cm)
Fruit 1 0.17
Diameter
(cm)
Fruit yield 1
(kg in
plant)

NS = not significant, * = significant at 5%, ** = significant at 1%

Correlation analysis showed a strong and positive relationship between yield per plant and number
of fruits per plant (r = 0.861, p < 0.01), indicating that this trait plays a key role in yield formation. In
addition, single fruit weight showed a positive relationship with yield and fruit diameter (r = 0.349, p <
0.01; r = 0.266, p < 0.05), confirming that fruit size and fruit number contribute to total yield. In contrast,
fruit length showed a negative correlation with fruit number and yield, indicating a possible trade-off
between fruit size and yield potential. A moderate but statistically significant negative relationship was
observed between plant height and fruit number (r = -0.291, p < 0.05), which may reflect a greater
allocation of assimilates to vegetative growth in taller genotypes. The number of branches showed no
statistically significant relationship with yield, indicating a limited effect of canopy structure on yield
under the studied environmental conditions.

The strong positive correlation observed between fruit number and fruit yield in the present
study is consistent with previous reports in eggplant, where fruit number was identified as a
major determinant of yield (Kaushik et al., 2018; Kumar et al., 2020).

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Hierarchical cluster analysis using Ward’s linkage based on eight morphological and yield-
related traits revealed substantial phenotypic diversity among the 26 eggplant genotypes. The
dendrogram separated the genotypes into three major clusters at a rescaled distance of
approximately 20, indicating clear genetic divergence among groups. Genotypes within the same
cluster exhibited relatively similar phenotypic profiles, particularly for fruit-related traits such as
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fruit length, fruit diameter, and fruit yield per plant. In contrast, clusters were clearly
differentiated by variations in plant architecture and fruit characteristics, suggesting different
yield formation strategies among genotypes. The observed clustering pattern highlights the
presence of considerable variability within the studied germplasm and provides useful
information for selecting genetically divergent parents in eggplant breeding programs aimed at
improving yield and fruit quality.

CONCLUSION

The present study demonstrated the existence of significant phenotypic variability among
local eggplant varieties and variety-forms cultivated in Azerbaijan. The number of fruits per
plant and single fruit weight were identified as the main traits contributing most to yield. The
significant genetic variability observed among genotypes provides promising opportunities for
the selection of superior parents in eggplant breeding programs. In addition, cluster analysis
revealed clear genetic differentiation among genotypes, which can be effectively utilized in the
development of high-yielding and well-adapted eggplant varieties. The obtained results provide
valuable scientific information for the selection and genetic improvement of eggplant, as well as
for the conservation of local germplasm resources in Azerbaijan.
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AZORBAYCANDA YAYILMIS BADIMCAN (Solanum melongena L.) SORTLARININ VO SORT
FORMALARININ FENOTIPiK VO AQRONOMIiK OHOMIiYYOTLi OLAMOTLORINO QORO
QiYMOTLONDIRILMOSi

Babak Sahmurad Muganlu*, Zeynal 9kparov, Sabir Hasanov
Azarbaycan Respublikasi EIm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu

Badimcan (Solanum melongena L.) diinyanin tropik va subtropik bolgalarinds genis becarilan, gida
bitkisidir va yiiksak iqtisadi shsmiyysts malikdir. Yerli genofond niimunalsri icarisinds fenotipik
miixtalifliyi ils farglanan sort va sort-formalardan mahsuldarligin va meyva keyfiyyatinin
yaxsilagdirilmasina yonalmis seleksiya programlarinda istifade miihiim shamiyyat dasiyir. Aparilmig
tadgiqat isinin asas maqsadi Azarbaycanda becarilan badimcanin yerli va introduksiya sort va sort-
formalarimi fenotipik alamatlarina gora qruplasdirmaq va tasarriifat slamatlarina gora giymatlandirmak
olmusdur. Tadgigat isi 2025-ci ildo Abseron soraitinds 23 badimcan sort va sort-formasi tizarinds
aparilmisdir.  Saha tacriibalarinds {i¢ takrarh tasadiifi bloklar iisulundan istifads edilmisdir. Tadqiqat
zamant bitkilarin morfoloji slamatlari, mahsuldarliqla slagsli slamstlar, o ciimladsn  25-75%
cicaklanmays gadsr olan giinlarin sayi, bitkilsrin hiindiirliiyii, bir bitkids olan budaq say1, meyva say1,
meyvalarin uzunlugu, diametri, kiitlasi va bir bitkinin mahsuldarliq gostaricisi slamatlari dyranilmisdir.
Oyrenilmis sort va sort-formalar (genotiplar) arasinda farqliliyin saviyyesini miiayyen etmak {igiin tasviri
statistika, dispersiya analizi (ANOVA), korrelyasiya analizi va iyerarxik klaster analizi metodlarindan
istifads olunmugdur. Miiayyanlasdirilmisdir ki, oyrenilan genotiplarda istehlak¢ilarin talablasrina iiygun
shamiyyatli fenotipik miixtaliflik mévcuddur. Bir bitkinin mahsuldarliq gostericisi ila bitkide olan meyva
sayl arasinda yiiksak, etibarli miisbat korrelyasiya (r = 0.861, p < 0.01) miiayysn edilmisdir ki, bu da
hamin slamatin mahsuldarligin formalasmasinda asas rol oynadigim gostorir. Klaster analizi naticasinda
genotiplar ii¢ asas qrupa ayrilmis ve bu da tadgiq olunan genotiplar arasinda shamiyyatli genetik
forqliliyin mévcudlugunu aks etdirmisdir. Tacriibs Azarbaycanda yayilmis genotiplarin icarisindsn
yiiksak potensiala malik olan genotiplarin oldugunu gostarir va onlardan badimcanin seleksiyasi islarinin
tokmillasdirilmasi istiqgamatinds isler aparilmasinda istifads oluna bilar.

Agar sézlar: badimcan, Solanum melongena, fenotipik dayiskanlik, yerli formalar, mahsuldarlq
alamoatlori, korrelyasiya analizi, klaster analizi
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OLIEHKA COPTOB 1 COPT-®OPM BAKJIAJKAHA (Solanum melongena L.),
PACIIPOCTPAHEHHBIX B ABEPBAN/DKAHE, HA OCHOBE ®EHOTUIIMYECKHUX U
XO3AMCTBEHHO IIEHHBIX ITPM3HAKOB.

Bab6ek IlTaxmypaj Myraunay*, 3eiinan AknepoB, Caoup I'acaHoB
HMHcmumym 2eHemuueckux pecypcog MuHucmepcmed HayKu u 06pa3oeaqus
Aszepbatioscanckoli Pecnybauku

baknaxxan (Solanum melongena L.) siBisieTcsi MUIeBOM KyJ/bTYpOW, IIMPOKO BhIpall[iBaeMoW B
TPONMYECKUX W CyOTPONMUYECKUX perroHax Mupa W 00/ajalolmi  BBICOKOH 3KOHOMHUYECKOMH
3HaunMocThi0. Cpeau 00pa3lLoB MeCTHOro reHO(OHZA copTa U COPT-OPMBI, OT/IMUAFOLIHeCs
(heHOTUITUECKHUM pa3Hoo6Opa3neM, UTPaloT BaKHYIO POJIb B CeNIEKI[MOHHBIX TIPOrpaMMax, HarpaBIeHHbBIX
Ha TOBBIIIEHNEe YPOKalHOCTH U KauecTBa 1100B. OCHOBHOM Lie/ibI0 TIPOBEJEHHOTO UCC/IeI0BaHNs ObIIO
TPYIIMPOBaHUE MECTHBIX U MHTPOAYLIMPOBAHHBIX COPTOB U COPT-(OpM OakK/a)kaHa, BHIPAIIMBAEMBIX B
AzepbaiipkaHe, M0 GEHOTUNMMUECKUM TIPU3HAKAaM W WX OIeHKA [0 XO3SMCTBEHHO-1[eHHLIM
xXapakTepuctukaM. VccienoBarenbckast pabora Oblia poBesieHa B 2025 rofy B yC/I0BUsIX AMIIEpOHa Ha
23 coprax u copT-hopmax OakiakaHa. B 1MosieBbIX OIMbITAX MCIIOIb30BAJICS METOJ, CyYaiHbIX OJI0KOB C
TpeMsi TIOBTODHOCTSIMU. B Xofle ucCe/[oBaHUs M3ydauch MopQoJorudeckde MPU3HAKWA pacTeHUud U
TPU3HAKK, CBsI3aHHbIe C YpPO’KaltHOCThIO, BKJIFOUasi KOJMUECTBO JHelt A0 25-75% 1iBeTeHUs, BLICOTY
pacTeHUH, YKMC/I0 BeTBel Ha OFHO pacTeHWe, YUC/IO TJIOA0B, JJIMHY, JUAMEeTP U MacCy TIJI0/IOB, a Takxke
ToKa3aTe/b YPOXKallHOCTH OZIHOTO pacTeHusi. [1i ompeZiesieHHsl YPOBHsI pa3niuuii MeXXAy U3y4eHHBIMU
copraMu ¥ copT-hopMamMu (T€HOTUIIAMH) WCIOMb30BaIMCh METOAbl OMUCATeJIbHOM CTaTHUCTUKH,
gucnepcuoHHoro aHanu3a (ANOVA), KoppessiliMOHHOTO aHaluh3a U HepapXUueckoro KaacTepHOTro
aHa/M3a. YCTaHOB/IEHO Halvyye 3HAYuTeJbHOrO (DeHOTHIMYEeCKOTrO0 pa3Hoo0pasusi cpeid WM3yueHHBIX
TeHOTUTIOB, COOTBETCTBYIOL[Er0 TpeOOBaHWAM TIOTpeOWTeNel. BbifABIeHAa BBICOKAA JOCTOBEpHast
rioJioxkuTesbHas Koppesisitust (r = 0.861, p < 0.01) Mexxy ypo>KaliHOCTBIO OZHOTO PacTeHUs] U UMC/IOM
TJI0/IOB, UTO YKa3blBaeT Ha K/IOUEBYIO POJib JAHHOTO TMPU3HAaKa B ()OPMUPOBAaHWU ypO)KaiiHOCTU. B
pe3ysibTaTe K/IaCTePHOTO aHa/n3a TeHOTUITB ObUTH pa3zie/ieHbl Ha TPYU OCHOBHBIE TPYIIIIBbI, UYTO OTpPakaeT
Ha/Muue 3HAauuTeNnbHOW TreHeThuyeckod fuddepeHUMalU MeXIy U3yUeHHbIMH MaTepraiaMu.
[MonydyeHHBle pe3y/MbTaThbl TIOKA3bIBAIOT, UTO CPeAW TEHOTHIOB Oakja)kaHa, pacrpoCTPaHEHHBIX B
AszepbatiimkaHe, UMeIOTCsl ()OPMBI C BBICOKHAM TOTEHLIMA/IOM, KOTOPbIe MOTYT OBbITh WCIIO/b30BaHbI /IS
COBEPIIIEHCTBOBAHUS CEIEKIUOHHOHN paboThI 1O yIyUIlieHH o bak/iaXkaHa.

Kiouegble cnoea: baknaxcav, Solanum melongena, peHomunuueckas U3MeHUUBOCMb, MeCMHble
¢hopMmbl, NPU3HAKU YPOCaliHOCMU, KOPPpeasiyUOHHbBIL aHAAU3, KAACMePHbIl aHau3
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BIOECOLOGICAL CHARACTERISTICS AND EFFICIENT
UTILIZATION OF WILD SPECIES OF THE SAINFOIN GENUS
(Onobrychis Mill.)

KHARIBUL AZIZKHANLI

Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan, Baku, AZ
1106, Azadlig ave,155
xaribul@gmail.com

The increasing risks to food security under climate change conditions make the study of forage
crops and their wild relatives an actual scientific issue. In this context, the investigation of wild
sainfoin (Onobrychis Mill.) species, distinguished by their adaptability to diverse ecological
conditions, their role in improving soil fertility, and their efficient use in agriculture, is of
particular importance. Azerbaijan is one of the primary centers of diversity of the genus
Onobrychis and represents a key region for the study of its genetic resources. The main objective of
this study is to comprehensively investigate the bioecological characteristics of wild species of the
genus Onobrychis and to assess their potential for agricultural use. The study is based on 214
samples collected along 40 roads, covering various botanical-geographical regions of Azerbaijan.
For each population, a wide range of ecogeographical parameters was recorded, including
geographic coordinates, elevation above sea level, slope inclination, annual maximum and
minimum temperatures, annual precipitation, relief characteristics, soil texture, humus and
organic carbon content, nitrogen level, pH, phosphorus pentoxide (P,0;) and magnesium content,
as well as habitat type, grazing intensity, and soil erosion degree. Statistical analyses of
ecogeographical variables and principal component analysis (PCA) revealed that soil, climate, and
relief factors significantly influence species distribution and adaptive traits. According to PCA
results, the Component 1 is mainly associated with soil properties and climatic variables, whereas
the Component 2 is related to relief and geomorphological factors. The results indicate that some
species (O. caput-galli, O. michauxii, O. buhseana, O. radiata, O. altissima, O. nemecii, O. inermis, O.
iberica, and O. cyri) exhibit high tolerance to stress conditions, suggesting their potential use as
promising forage crops under climate variability.

Keywords: Onobrychis, PCA, Azerbaijan, ecogeographical data

INTRODUCTION

Onobrychis Mill. (sainfoin) is a genus belonging to the tribe Hedysareae of the family
Fabaceae. The genus is represented by more than 150 species worldwide and is mainly
distributed in temperate regions of the Northern Hemisphere (Lewis, 2005; Hadadi, 2023). The
main centers of genetic diversity of the genus are considered to be the Eastern Mediterranean
and Southwest Asia (TamamiusH, 1954; I'poccreiiM, 1952). According to recent literature, 28
wild species of this genus have been recorded in Azerbaijan (Azizkhanli, 2023).

Species of the genus Onobrychis are annual or perennial herbaceous or semi-shrub plants.
Their stems are erect or slightly spreading and branched. Flowers are mostly pink, purple, or
light red and are arranged in racemes or panicle-like inflorescences. The fruits are one-seeded
pods, often with spiny or tuberculate surfaces. Pollination is mainly entomophilous and occurs
especially with the participation of bees (Noori et al., 2014). Morphological characteristics of
pods and seeds such as size, shape, color, and the presence of dorsal and ventral grooves play an
important role in seed dispersal and taxonomic differentiation (Kahraman et al., 2011).

Species of Onobrychis are distinguished by high productivity, nutritional value, and
agroecological stability. They are widely known as pasture and hay forage crops as well as

https://doi.org/10.61642/202625
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valuable honey plants (Craine et al., 2023; WcaeB, 2023). Being rich nectar sources, sainfoins
play an important role in increasing honey production. Although some species are used in folk
medicine against diarrhea, they are not among widely used medicinal plants ( Kozuharova,
2019). The plants are rich in flavonoids, tannins, and other phenolic compounds, have low
toxicity, and are of interest as sources of biologically active substances (Amirahmadi. et al.,
2018).

Sainfoin is one of the most valuable forage plants used in feeding ruminant animals. Its high
protein content, good palatability, and, most importantly, the absence of bloat formation in the
rumen are among its main advantages (Biligetu et al., 2021). In addition, Onobrychis species
have been shown to reduce the number of nematode parasites in the digestive system of animals
(Hoste et al., 2015). Please correct throughout the text

Sainfoin has a strong and deep root system, allowing it to grow well even in arid and semi-
arid areas where other forage plants develop poorly. Due to its large taproot, it is resistant to
drought stress, increases soil organic matter reserves, and prevents erosion (Beyaz, 2019;
Sakhraoui et al., 2024). Onobrychis species also grow easily on gravelly and calcareous soils and
show high tolerance to soil salinity (Irani et al., 2015; Asma Sakhraoui et al., 2023). Owing to
their ability to fix atmospheric nitrogen, they improve soil fertility and are considered
ecologically valuable plants (Titei, 2021). Together with other grasses, they form productive
phytocenoses and are successfully used in the greening of sloping areas (Shakirov et al., 2012;
Gurbanov., 2024).

In Azerbaijan, Onobrychis transcaucasica Grossh., O. arenaria (Kit.) DC., and O. viciifolia
Scop. are cultivated for agricultural purposes (Hajiyev, 1969). Species of this genus stand out for
their adaptability to diverse ecological conditions, their role in improving soil fertility, and their
potential use as promising forage crops under climate change conditions.

The aim of this study is to analyze the bioecological characteristics of Onobrychis species
distributed in Azerbaijan and to assess their potential for efficient use.

MATERIALS AND METHODS

Between 2013 and 2019-2024, 214 samples belonging to 20 taxa were collected along 40
routes throughout Azerbaijan. Ecogeographical data of the collected species were recorded, and
information on collection sites is presented in Table 1. Genbank accession number must be
included if applicable The specimens were prepared according to standard herbarium methods
and deposited in the Herbarium of the Genetic Resources Institute of MSERA. Soil samples
were collected from a depth of 0-20 cm and analyzed in the laboratory of the Institute of Soil
Science and Agrochemistry of MSERA. Soil samples were collected from a depth of 0-20 cm
and analized in the laboratory of the Institute of Soil Science and AgroChemistry of MSERA.

Ecogeographical data obtained from each population included grazing intensity, degree of
soil erosion, geographic coordinates, altitude, slope inclination, annual minimum and maximum
temperatures, annual precipitation, relief, soil texture, biotope, humus content, organic carbon
(OQ), total nitrogen (N%), pH, phosphorus pentoxide (P,05), and magnesium. Climatic data for
each collection site were obtained from the Hydrometeorological Forecasting Bureau of the
National Hydrometeorology Department of the Ministry of Ecology and Natural Resources of
Azerbaijan. Ecogeographical data were correlated using Python, and principal component
analysis (PCA) was conducted using PAST 4.03 (Hammer, 2001).
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Table 1.
List of sampled Onobrychis populations
Voucher
Pop.Ne District Latitude Longitude Date | number
O. caput-galli
P1 Agdash 40°43'38.2" 47°26'27.4" 2013 | Al1-2
P2 Ujar 40°29'41.8" 47°43'57.9" 2022 | U1
P3 Goychay 40°39'22.2" 47°39'05.3" 2023 | GM1
P4 Ismayilli 40°38'30.3" 47°51'46.2" 2013 | Al1-6
P5 Sheki 41°20'55.2" 47°06'01.2" 2013 | Al1-2
O. cornuta
P6 Nakhchivan 39°29'04.6" 45°14'13.6" 2021 | NVKI-3
Kangarli
O. michauxii
P7 Lerik 38°41'33.4" 48°23'55.8" 2019 | ST1
P8 Lerik 38°41'33.4" 48°23'55.8" 2019 | ST4
P9 Lerik 38°41'05.3" 48°23'00.1" 2018 | 76
O. buhseana
P10 Lerik 38°39'17.7" 48°22'26.9" 2019 | ST2
0. vaginalis
P11 Absheron 40°21'07.8" 49°47'45.3" 2013 | B1-3
P12 Ismayilli 40°46'17.4" 48°05'06.5" 2013 | Al1-8
P13 Shamakhi 40°40'19.8" 48°29'27.2" 2023 | Shi-1
O. radiata
P14 Shamkir 40°48'56.1" 45°57'39.4" 2013 | Y1-3
P15 Shamkir 40°42'38.0" 45°55'02.2" 2013 | Shi-1
P16 Gadabay 40°41'05.6" 45°49'57.8" 2013 | G1-2
P17 Goy-gol 40°38'03.0" 46°13'41.8" 2013 | X1-2
P18 Fuzuli 39°36'30.1" 47°76'01.2" 2024 | FSh
P19 Fuzuli 39°36'09.8" 47°11'43.7" 2024 | FQ
P20 Fuzuli 39°35'47.3" 46°58'39.3" 2024 | FCh
O. altissima
P21 Goy-gol 40°28'20.3" 46°20'29.1" 2013 | V1-1
P22 Goy-gol 40°27'18.2" 46°20'40.5" 2013 | V1-2
P23 Gadabay 40°41'05.6" 45°49'57.8" 2013 | G1-2
P24 Masalli 39°02'21.9" 48°47'30.9" 2017 | MT3
P25 Lerik 38°40'12.6" 48°22'32.7" 2018 | 71
P26 Nakhchivan 2021 | NVSh4
Shahbuz 39°32'06.9" 45°47'55.2"
P27 Gadabay 40°39'36.6" 45°47'55.9" 2022 | GH-1
P28 Dashkasan 40°28'48.6" 46°03'20.2" 2013 | D1-1
P29 Goy-gol 40°27'30.6" 46°20'49.0" 2022 | GH-3
P30 Shamakhi 40°38'58.8" 48°34'06.8" 2023 | ShM-23
O. komaovii
P31 Nakhchivan 39°29'04.6" 45°14'13.6" 2021 | NVKI-3
Kangarli
O. kachetica
P32 Gadabay 40°39'36.6" 45°47'55.9" 2022 | GH-1
O. nemecii
P33 Shamkir 40°48'56.1" 45°57'39.4" 2013 | Y1-3
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0. inermis

P34 Goy-gol 40°27'18.2" 46°20'40.5" 2020 | MG1-3

P35 Sheki 41°20'55.2" 47°06'01.2" 2013 | A1-2

0. iberica

P36 Gadabay 40°41'05.6" 45°49'57.8" 2013 | G1-2

P37 Nakhchivan 2021 NVSh-7
Shahbuz 39°32'14.1" 45°48'01.7"

P38 Nakhchivan 2021 NVKI-4
Kangarli 39°30'04.1" 45°14'58.2"

P39 Fuzuli 39°36'30.1" 47°76'01.2" 2024 | FSh

P40 Fuzuli 39°36'09.8" 47°11'43.7" 2024 | FQ

O. cyri

P41 Shamakhi 40°40'19.8" 48°29'27.2" 2023 ShI-1

P42 Sheki 41°15'15.4" 47°12'45.2" 2013 | N1-1

P43 Gobustan 40°31'30.3" 48°48'13.2" 2019 Shl

P44 Guba 41°24'14.9" 48°33'12.0" 2022 QV-1

P45 Shamakhi 40°38'04.0" 48°28'28.6" 2022 ShA-1

P46 Sheki 41°15'42.8" 47°12'45.2" 2013 | K1-3

P47 Gadabay 40°37'37.4" 45°48'21.2" 2013 | G1-1

P48 Ismayilli 40°46'17.4" 48°05'06.5" 2013 | A1-8

P49 Goychay 40°39'22.2" 47°39'05.3" 2023 | GM1

P50 Fuzuli 39°36'30.1" 47°76'01.2" 2024 | FSh

P51 Shusha 39°45'08.5" 46°45'29.2" 2024 | ShC

O. hajastana

P52 Nakhchivan 39°29'44.1" 45°14'16.9" 2021 NVKI-5
Kangarli

O. transcaucasica

P53 Nakhchivan 2021 NVSh-4
Shahbuz 39°32'06.9" 45°47'55.2"

P54 Shusha 39°45'08.5" 46°45'29.2" 2024 | ShC

O. cyri var. purpurea

P55 Agdash 40°38'04.5" 47°35'15.7" 2013 | Al1-5

O. biebersteinii

P56 Dashkasan 40°28'48.6" 46°03'20.2" 2013 | D1-1

P57 Goy-gol 40°27'18.2" 46°20'40.5" 2020 | MG1-3

P58 Goy-gol 40°28'20.3" 46°20'29.1" 2020 | MG1-2

O. bobrovii

P59 Goy-gol 40°38'03.0" 46°13'41.8" 2013 | X1-2

0. bungei

P60 Sheki 41°15'42.8" 47°12'45.2" 2013 | K1-3

O. arenaria subsp.

cana

P61 Goy-gol 40°28'20.3" 46°20'29.1" 2020 | MG1-2
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RESULTS AND DISCUSSION
Correlation Matrix
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Figure. 1. Correlation of ecogeographical data
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Based on correlation analysis, strong correlations were observed between the pairs Humus
% — OC % and N % — P,O; (Figure 1). To reduce the effect of high multicollinearity among
variables and to more clearly identify major ecological-soil gradients, only one variable from
each highly correlated group was selected, and thus the variables used in the PCA were
optimized. This selection facilitated ecological interpretation of PCA results and revealed the
core structure of soil-plant relationships. The selected variables represented key ecological
components reflecting soil fertility, climatic influences, and anthropogenic management factors:
altitude, annual maximum and minimum temperature, annual precipitation, pH, humus, N%, Mg,

grazing level, biotope, slope aspect, soil erosion, relief, and soil texture.
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Figure. 2. PCA analysis of species

The first principal component (Component 1) was mainly associated with soil type, biotope,
nitrogen content (N%), humus content, minimum temperature, and moisture factors, whereas the
second component (Component 2) was related to relief, altitude, slope inclination, soil texture,
and degree of soil erosion (Figure 2).

According to PCA distribution, species differed in their ecological requirements and
adaptation strategies. O. vaginalis, O. altissima, O. cyri, O. biebersteinii, O. bobrovii, O. bungei,
and O. arenaria subsp. cana were closely associated with soil fertility and moisture factors,
while O. vaginalis, O. radiata, O. altissima, O. komaovii, O. kachetica, O. iberica, O. cyri, O.
transcaucasica, and O. cyri var. purpurea were adapted to relief and altitude factors. O. caput-
galli, O. michauxii, O. buhseana, O. radiata, O. altissima, O. nemecii, O. inermis, O. iberica,
and O. cyri were distinguished by a wide ecological amplitude and high stress tolerance.

Interpretation of the PCA plot shows that the species occupy different ecological niches and
possess high adaptive potential to both climatic and soil factors. Species with positive loadings
on Component 1 are associated with soil fertility, moisture, and biotope factors, indicating their
agrobiological potential, particularly as forage crops. These species may be considered important
genetic resources for increasing productivity in agricultural systems.

Species dominant along Component 2 are distributed in mountainous and foothill regions
and show adaptation to slope inclination and soil erosion-related factors. This highlights their
potential use in soil conservation, biological erosion control measures, and ecosystem
restoration.

Species located near the center of the PCA plot (e.g., O. cyri, O. inermis, O. iberica) exhibit
broad ecological plasticity and the ability to adapt to diverse environmental conditions,
increasing their strategic importance in introduction, breeding, and adaptive agriculture
programs.

CONCLUSION

The results of the study indicate that species of the genus Onobrychis differ significantly in
their bioecological characteristics, demonstrating a rich genetic potential that ensures adaptation
to diverse environmental conditions. The varied responses of species to soil and climatic factors
create wide opportunities for their effective use both in natural ecosystem conservation and in
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agriculture. Thus, comprehensive ecological assessment of wild Onobrychis species is of great
scientific and practical importance for biodiversity conservation, sustainable agricultural
development, and rational use of natural resources.
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YABANI XASA CiNSi (Onobrychis Mill.) NOVLORININ BIOEKOLOJi XUSUSIYYOTLORI VO
SOMOROLI ISTIFADOSI

Ozizxanh Xaribiil
Azarbaycan Respublikas: Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

Iglim dayisikliyi seraitinds qida tahliikasizliyi risklsrinin artmas: yem bitkilarinin va onlarin yabani
acdadlarinin 6yranilmasini aktual elmi masalaya cevirir. Bu baximdan, miixtslif ekoloji seraita yiiksak
uygunlasma qabiliyyati, torpaq miinbitliyinin artirllmasindaki rolu va kand tesarriifatinda semarali
istifadasi ils secilon yabani xasa (Onobrychis Mill.) novlarinin tadqiqi xiisusi shamiyyat kasb edir.
Azarbaycan Onobrychis cinsinin asas miixtaliflik markazlsrindan biri olmaqla, bu cinsin genetik
ehtiyatlarinin 6yranilmasi ii¢lin miihiim arazidir. Bu tadgigatin asas magsadi Onobrychis cinsina aid
yabani novlarin bioekoloji xiisusiyyatlarini kompleks sakilda arasdirmaq va onlarin kand tesarriifatinda
potensial istifadasini giymatlandirmakdir. Tadgiqgat 40 marsrut iizra toplanmis 214 niimunays asaslanir va
niimunalar Azarbaycanin miixtalif botanika-cografi rayonlarini shats edir. Har bir populyasiya {izra genis
spektrli ekocografi gostaricilar geyds alinmisdir: cografi koordinatlar, deniz saviyyesindan hiindiirliik,
yamacin meyilliliyi, illik maksimum va minimum temperatur, illik yaginti miqdari, relyef xiisusiyyatlari,
torpagin mexaniki terkibi, humus va ilizvi karbon miqdar, azot saviyyasi, pH gostaricisi, fosfor
pentaoksid (P,0s) va magnezium miqdari, hamcinin biotop tipi, otarilma intensivliyi va torpaq eroziyasi
doracasi. Ekocografi gostaricilar {izra aparilan statistik analizlar va asas komponentlar analizi (PCA)
naticalari torpaq, iglim va relyef amillsrinin névlarin yayillmasina va adaptasiya xiisusiyyatlarina miithiim
tosir gostardiyini miiayyan etmisdir. PCA naticalarina géra, Component 1 asasan torpaq xiisusiyyatlari va
iglim gostaricilari ils, Component 2 relyef va geomorfoloji amillarls slagali olmugdur. Naticalar
gostarmisdir ki, bazi novlar (O. caput-galli, O. michauxii, O. buhseana, O. radiata, O. altissima, O.
nemecii, O. inermis, O. iberica va O. cyri) yiiksak stress garaitina davamliliq niimayis etdirir va bu
xlisusiyyatlar onlarin iglim dayiskanliyi fonunda perspektivli yem bitkilari kimi istifadasini miimkiin edir.

Agar sozlar: Onobrychis, PCA, Azarbaycan, ekocografi malumatlar

BHO3KOJIOTMUYECKUE XAPAKTEPVICTUKHI Y 3®@®EKTUBHOE VCIIO/Ib30BAHUE
JUKWX BUJIOB POJIA 3CIIAPLIETA (Onobrychis Mill.)

A3u3zxaH/ibl Xapbi0HJ/ib
HHcmumym 2eHemuueckux pecypcog MuHucmepcmea Hayku u 06pazoeaqust
A3zepbatioscaHckoli Pecnybauku

Bo3pacratoliyie pucKy Jijisi TIPO/[0BOJILCTBEHHON 0e30TacHOCTH B YCTIOBUSIX W3MEHEHHUs KiuMarta
JeNlafoT U3ydyeHHe KOPMOBBIX KYJBTYP U WX JUKUX COPOAWYEN aKTyasbHOW HayuHOW 3ajaueil. B atom
KOHTEKCTe 0coboe 3HaueHHe MpuoOpeTaeT MCC/IefoBaHUE NUKUX BUAOB 3crapueta (Onobrychis Mill.),
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OT/IMYAOLIUXCS BBICOKOW aJanTUBHOCTBIO K Pa3/MYHBIM 3KOJOTHYECKUM YCJIOBUSIM, BaXKHOW DOJIbIO B
TIOBBIILIEHUH TUIOAOPOJUS TTOUB ¥ 3()(heKTUBHBIM UCIIOb30BaHUEM B CETLCKOM XO03sicTBe. A3epOaiikaH
ABJISIETCSI OZIHUM W3 OCHOBHBIX I[eHTPOB pa3HooOpas3ust posa Onobrychis, uTo fenaeT ero Ba)KHbIM
PETMOHOM [T W3yUeHWsl TeHEeTHMUeCKWX pecypCcoB [JaHHOro poza. llenbio [JaHHOTO HWCC/e/I0OBAHMS
SIBJISIeTCS] M3yueHre OMOIKOJIOTHUECKUX XapaKTePUCTHK AWKWAX BUIOB pofa Onobrychis v olieHKa uX
TIOTeHILMaa /iy UCIOb30BaHUs B CeJIbCKOM XO3siiicTBe. ViccienoBaHue OCHOBaHO Ha 214 ob6pasiax,
cobpanHbix 1o 40 MapuipyTaMm, OXBATLIBAIOIIMM pa3/iiuHbie OOTaHUKO-reorpauueckre pakdOHBI
Azepbaiimpkana. st KaKH0H MOy sy ObUH 3aUKCHPOBaHbI MHOTOUKC/IEHHBIE 9KOTeorpaduuecKue
ToKa3areny, BK/IOYas reorpaduueckie KOOPAWHATEHI, BBICOTY HaZ, YPOBHEM MODsl, KPYTH3HY CKJIOHOB,
ro/IoBble MaKCHMaJbHble M1 MUHUMaJIbHbIe TeMIepaTyphl, KOJMUeCTBO 0CAJIKOB, 0COOEHHOCTH pesbeda,
MeXaHWUYeCKUi COCTaB TMOYBLI, CO/iep>KaHWe I'yMyca W OpraHM4ecKoro yrjepojia, ypoBeHb a3ora, pH,
cogep>kanue msatuokucu docdopa (P,0O;) 1 MarHus, a Takke TN OMOTOMNA, UHTEHCUBHOCTH BBITIaca U
CTereHb 3pP03WH MouBbl. CTaTUCTUUECKUM aHa/lu3 3Koreorparueckrx rokasaresedl M aHalW3 IJIaBHBIX
komroHeHT (PCA) mokaszanu, UTO TOYBEHHbBIE, KJIMMAaTHUeCKre U pesbedHble (PaKTOphl CYIeCTBEHHO
BIUSIIOT Ha pacrpefie/ieHde BUJOB W WX afianTalloHHbIe ocobeHHOcTH. CornacHo pesynbTatam PCA,
Component 1 B OCHOBHOM CBfi3aH C TOUYBEHHBIMM M K/IMMaTHUeCKUMHU TIOKa3aTelsiMd, TOTAA Kak
Component 2 oTpakaeT BjHsHHEe penbeHbIX M Teomopdosoruueckux ¢GakTopoB. IlomyueHHbIe
pe3yJibTaThl CBUETENBCTBYIOT O TOM, UTO HeKoTopble BUHI (O. caput-galli, O. michauxii, O. buhseana,
O. radiata, O. altissima, O. nemecii, O. inermis, O. iberica u O. cyri) 00naJalOT BLICOKOH
YCTOMUYMBOCTBIO K CTPECCOBBIM YC/IOBHSIM, UTO TIO3BOJISIET pacCMaTpPUBATh WX Kak IepPClIeKTUBHbIE
KOPMOBBIE KY/IbTYPhI B YCJIOBUSAX KTUMATHUECKOW U3MEHUMBOCTH.

Knwoueebie cnoea: Onobrychis, PCA, AzepbaliddcaH, 3kozeoepaguueckue 0aHHble
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UOT 631.525

ABSERON SORAITINDO RUSPOLIA SETICALYX (C.B. CLARKE)
MILNE-REDH. NOVUNUN ONTOGENEZ XUSUSIYYOTLORI VO
COXALDILMASI

SAMIRO BAGIROVA", LEYLA CAVADOVA, LALD N9SIiRLi, CAMALO AGAYEVA, ARZU
AXUNDOVA, LALO COLIiLOVA, AYNURO iBRAHIMOVA

“Dendrologiya Bag1” publik hiiquqi saxs, Azarbaycan, Baki soh AZ1044, Mardakan gas., S.Yesenin kiic.
cavadovaleyla679@gmail.com

Magqalads ex situ saraitinda Ruspolia seticalyx (C.B. Clarke) Milne-Redh. morfoleji va fizioloji
xiisusiyyatlari kompleks arasdirilmis va név Abseron quraq iglim seraitinds introduksiya
edilmisdir. “Dendrologiya Bag1” publik hiiquqi saxs miixtalif 6lkalarin botanika baglar ila toxum
miibadilasi hayata kecirilir. Séziigedsn miibadils proqramlari yalmz yeni névlarin introduksiyasina
deyil, ham¢inin adaptasiya potensialinin, morfoloji ve fizioloji xiisusiyyatlarinin o0yranilmasina
imkan yaradir. Slovakiyanin Nabatat bag: P.J. Safarik Universiteti ilo aparilan elmi miibadilalar
naticasinda alda edilan, parlaq qirmzi va ya narinci-qirmizi ¢igaklara malik Ruspolia seticalyx (C.B.
Clarke) Milne-Redh. toxumlari generativ c¢oxaldilmig, bitkinin biitiin ontogenetik marhalalari
(latent, pregenerativ, juvenil, virginil, generativ, subsenil va senil) izlanilmis, estetik géstaricilarina
gora tak va grup akinlarinds istifads potensiali tadqiq edilmisdir. Toxumlarin tadariik edildiyi
Kosice saharinin iglim géstaricilari ila Abseron yarimadasimin iglim saraitinin miiqayisali tahlili
yerina yetirilmisdir. ilk dafs olaraq torafimizdan istixana saraitinda akilan toxumlardan 17 %
ciicarti alda edilmisdir. Miibadils yolu ils alinan toxumlarin keyfiyyat gostaricilarinin asag: olmasi
onlarin Abseron iqlimina uygunlasmasim1 mahdudlasdirmis va ciicarma faizinin asag1 olmasina
sabab olmusdur. Bitkidan yerli saraitds alds edilon toxumlarda isa adaptasiya qabiliyyati va
keyfiyyat gostaricilori daha yiiksak olmusdur. Toxumla coxaldilmis bitki ilo miigayisads vegetativ
coxaldilmis fardda daha siiratli inkisaf va generativ fazaya kecid miisahida edilmisdir. Noviin
introduksiyas1 orta perspektivlidir, introdusent tabii botaniki-cografi bdlgasindan farqli
aqrotexniki qulluq talab edir. Nov siiratli vegetativ inkisaf va yiiksak adaptasiya gabiliyyati ila
secilir. Uc illik miisahida dévrii arzinda ¢oxaldilmus fardlards har hansi zararverici ila yoluxma hah
geyds alinmamis, hamcinin patogen mansali xastaliklara gars: yiiksak davamliliq niimayis etdirdiyi
miiayyan edilmisdir. Su taminatinin normadan artiq oldugu hallarda yarpaq ayasimin uclarinda va
kanar sahalarinds xloroz tipli rang dayisikliyi miisahida olunmusdur ki, bu da néviin artiq riitubats
garsi hassashgim gostarir. Fosfor tarkibli giibralarin tatbiqgi cicaklanmani stimullasdirir, azotlu
giibralarin istifadassi isa vegetativ kiitlonin artimmma sabab olur. Néviin dekorativ cicaklari yaz
aylarinda izlanilir.

Acgar sézlar: Ruspolia seticalyx (C.B. Clarke) Milne-Redh., Abseron yarimadasi, ontogenez,
adaptasiya, bitki morfologiyasi

GIRIS

Miiasir dévrds biomiixtalifliyin gqorunmasi, nadir ve nasli kasilmak tahliikasi olan bitki
novlarinin artirilmasi, habels ekosistemlarin davamli inkisafinin tomin olunmasi biitiin diinya
Olkalarinin garsisinda duran an miihiim ekoloji va strateji problemlardsn biridir. Yerli va
beynalxalq amakdaslhq ¢arcivasinds hayata kegirilan elmi tadgiqgatlar, miibadils programlar1 va
konservasiya tadbirlari xiisusi shamiyyat dasiyir. Azarbaycanda da biomiixtalifliyin miihafizasi
va onun zanginlasdirilmasi dévlat siyasatinin prioritet istiqgamatlari sirasinda yer alir.

Tadgiqat isi ilk dafs olarag “Dendrologiya Bag1” publik hiiqugi sexsin “Ekologiya va
Iglimlasdirma” laboratoriyasimn tadgigat sahasinds 2024-2026-c1 illards aparilmigdir. Vatoni
Afrika olan Ruspolia seticalyx (C.B.Clarke) Milne-Redh. Acanthaceae Juss. fasilasina maxsus
hiindiirliiydi 0,5-1,2 m olan, silindrik dik govdsli, hamisayasil bitkidir (Opoke, 2018). Ruspolia

https://doi.org/10.61642/202626
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Lindau. cinsi italyan tabistsiinas1 Eugenio Ruspolinin (1866-1893) xatirasina adlandirilmisdir.
Yasil yarpaqlar bir gadar tiiklii, yumurtavari-elliptik, sis ucludur. Yarpagin uzunlugu 10-18 sm,
eni 5-8 sm olub, damarlanmas: torvaridir. Umumi ¢icak oxunun uzunlugu 5-30 sm-dir. Ag tiiklii
ox, asagidan yuxariya ardicil olaraq agilan bir ne¢s hermafrodit c¢icaklari dasiyir. 2-3 sm
uzunlugunda c¢oahrayi-qirmizi borulu c¢igaklarin uzunlugu 0,8-1,5 sm, bes elliptik lagakdsn
ibaratdir. Meyvasi dairavi va yasti toxumlart olan 3-3,5 sm uzunlugunda bir kapsuldur
(Christian, 2025). Kapsullar kaskin uclu, zirvays yaxin hissada zsif dalgali kenarli, ensiz
avarvari va yastilagmis qurulugsa malikdir. Onlar uzununa yarilaraq bir ne¢a disk formali, tiind-
gohvayi rongli toxumlarin strafa yayilmasini tamin edir. Toxumlar meyvadaxili garmaqvari
strukturlara barkidilmis olur ki, bu da dispersiya (yayillma masafasi) prosesinda onlarin bitkidan
daha uzaq masafalars yayilmasina sarait yaradir. Toxumla va ya ana bitkinin béliinmasi yolu ila
coxalir (Agayeva, 2024).

Tofik Mammadovun “Bitkilarin introduksiyasi va iglimlasdirilmasi” (Baki, 2000) asari va
World Meteorological Organisation ila Slovak Hydrometeorological Institute (SHMU)
torafindon taqdim olunan (1951- indiyadak olan ekstremal igqlim gostaricilari) malumatlara
asasan toxumlarin tadariik edildiyi Kosice saharinin iglim gostericilari ils Abseron
yarimadasinin iglim saraitinin miigayisali tohlili yerina yetirilmisdir (Cadval 1.).

Cadval 1.
Abseron yarimadasi (Tofik Mammadov «Bitkilarin introduksiyasi va iglimlasdirilmasi». Baki, 2000.) va
Kosice saharinin (World Meteorological Organisation; Slovak Hydrometeorological Institute (SHMU),
(extremes, 1951-present) iqlim gostaricilari

Iqlim soraiti
Iqlim parametrlori Azarbaycan Slovakiya
Abseron yarimadasi Kaosice s.
ilin isti vaxtinin orta temperaturu (°C) 20-27 15
ilin soyuq vaxtinin orta temperaturu (°C ) 13,5-13,7 5
flin isti vaxtimn maksimum temperaturu (°C ) 40 25,5
il arzinda qar értiiyii olan giinlarin say: (giin) 10 va daha az 99 (3,9 ay)
illik giinasli vaxtin hacmi (saat) 2200-2445 4480
Kiilayin orta illik siirati (km/saat) 18 12,1
illik yagint1 migdar1 (mm) 190-400 610-810
Orta illik riitubat ( % ) 78-92 62
MATERIAL VO METODLAR

Tadqiq olunan név va sortlarin toxumla ¢oxaldilmasinin alverisli sapin vaxti, norma va
dorinliyi, toxumlarin ciicorma faizinin Oyranilmasinde M.K.Firsova metodikasina istinad
edilmisdir. Ciicartilarinin morfoloji xiisusiyyatlari 1.T.Vasilgenko metodikasina asasen tasvir
edilmakls, bitki fardlarinds inkisaf marhalalari xarakterize olunmusdur (Bacunbuenko, 1979).
Q.Kapperin “mahsuldarligin tayin edilmasi gkalasi”, kok sistemi qurulusu V.A.Kolesnikovun
«koklarin tam cixarilaraq yuyulmasi» metodikasina (Kosecaukor, 1981), movsiimi inkisaf
ritminin dyranilmesi I.N.Beydman tisuluna, fenoloji miisahidslsr Q.N.Zaysev (3aiines, 1981),
ciicartilorin morfoloji xiisusiyyatlari 1.T.Vasilcenkonun, bitkilarin illik boy inkisafi (Bellon,
1991), V.V.Siminov, A.A.Molcanova metodikasi il 6yranilmisdir (MonuanoB, 1976). Tadgigat
isinda bir cox yerli va xarici adabiyyatlara istinad edilmisdir. illik boyiims dinamikasim tayin
etmak liclin vegetasiyanin baslangicindan sonuna qgoadar her 10 giindan bir bitki iizarinda
Olcmalar aparilmisdir. Toxumlarin kiitlesinin arasdirilmasi AND EK 610-i markali elektron
tarazi vasitasi ila, toxumlar laboratoriya goraitinds Portable LCD Digital mikroskopu altinda
tadqiq edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSi
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Ruspolia seticalyx (C.B. Clarke) Milne-Redh. toxumlar1 Xazar rayonu “Dendrologiya Bag1”
publik hiiqugi soxsin arazisinds introduksiya edilmisdir. Safarik Universitetinin Botanika
bagindan alds olunmus toxumlar laboratoriya seraitinds Portable LCD Digital mikroskopu
altinda tadqiq edilmis, malum olmusdur ki, toxumlarin uzunlugu 9-10 x 7-8 mm, solgun sar1, bir
sathi hamar, digar sathi nizamsiz qirisighdir. Bir adad toxumunun taqribi ¢akisi 0,083 g-dir
(Sakil1)

Sakil 1. Miibadils yolu ila alda olunmus toxumlarin akilmasi

Toxumlar gapali seraitds 5 may 2024-cii il tarixinds (temperatur 18 °C, nisbi riitubat 65 %)
mesa torpagl va humus qarisigl alava edilmis qablara skilmisdir. Bitkinin ilkin ciicartilari 12
may 2024-cii ilds alds olunmugdur. Noviin ontogenezds inkisafi dovrlar {izra tadqiq edilmisdir
(Bagirova, 2025):

Laten dévr (toxumlarin sakitlik dévrii)- 6 adad toxumun ¢akisi 0,05 gram, 1 adad toxumun
taqribi ¢akisi ise 0,0083 gram oldugu tayin edilmisdir. Toxumlarin ciicarmasi {i¢iin optimal
temperatur 18-22 °C, nisbi riitubat 65 % -dir.

Pregenerativ dovr- Toxumlarin clicormasi yeriistiidiir. 5 may 2024-cii il tarixinds akini
edilmis Ruspolia seticalyx (C.B. Clarke) Milne-Redh.-in ilkin ciicarti bir hafts sonra geyds
alinmisdir (168 saat). Toxumlarin ciicorma faizi asagidir (*17 % ). Ciicarti lapa althg1 va lapa
yarpaglarindan ibaratdir. Lapa yarpaglarinin émrii 32-34 giindiir. ilk haqigi yarpaqlar toxum
clicardikdan 20-25 giin sonra amsala galir. I ciit haqiqi yasil yarpaqlarn tiiksiiz, yumurtavari-
elliptik, sis uclu, qarsi-qarsiya diiziiliislii, parlag, tist ssthi hamar, 0,9-1,4 sm uzunlugunda,
damarlanmasi torvaridir. Bu yas marhalasi 30 giina gadsr davam edir.

Yuvenil yas marhalasi (y) - Lopayarpaglari solur. Tam formalagsmis yarpaqlarin 6lgiisii
1,5+0,3 sm uzunluqda, 0,5+0,03 sm enindadir. Yuvenil vaziyyat 21-25 giin davam edir.

Immatur yas marhalasi (m) - 2-3 ciit haqiqi yarpaglar formalasir va sonunda asas zog boy
atir. Bu moarhals 24-26 giin davam edir. Bu dovriin sonunda ciicartilarin hiindiirliiyti 5-7 sm-a
catir.

Virginil marhalasi (v) - 9sas va yan budaqglarin faal boy artmasi bas verir. Bu marhalanin
sonunda bitkilar 10-11 sm hiindiirliiys, ¢atrinin diametri iss 8-10 sm-3 catir.

Miitomadi sakilds aparilan biometrik 6l¢gmalar naticasinds miisyysn edilmisdir ki, néviin
yarpaq eninin orta gostaricisi 10 sm (tabii arealinda 5-8 sm), yarpaq uzunlugu 14 sm (tabii
arealinda 10-18 sm), bitki boyu isa 0,4 m (tabii arealinda 0,5-1,2 m) olmusdur. 18 iyul 2024-cii il
tarixinds bitki fardlari yeni dibgaklars koctiriilarak agiq sahada yerlasdirilmis ve nov iizarinda
aparilan elmi tadqiqatlar davam etdirilmisdir (Cadval 2.).

Cadval 2.
No6viin introduksiya va tabii areal 6l¢iilarinin miigayisali tahlili
Olgii | Introduksiya | Tabii | Tabii Areal y
« 1s o Arahga
Parametr vahidi (orta) areal | areal arahigi . Farq
. diigir
(min) | (max) (orta)
Yarpaq eni sm 10 5 8 6.5 Xeyr 3.5
Yarpaq uzunlugu sm 14 10 18 14.0 Bali 0.0
Bitki boyu m 0.4 0.5 1.2 0.85 Xeyr -0.45
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Generativ dovr (g) - Yan zoglarin inkisafi zamam c¢icak qruplar formalasir vo inkisafi
davam edir. Bitkinin orta hiindiirliiyii 20-22 sm, ¢atrinin diametri iss 10-13 sm-a ¢atir. Umumi
cicok oxunun uzunlugu 5-30 sm-dir. Ag tiiklii ox, asagidan yuxariya ardicil olaraq acilan bir
neca hermafrodit cicoklari dasiyir. 2-3 sm uzunlugunda cahrayi-qurmizi borulu ciceklarin
uzunlugu 0,8-1,5 sm, bes elliptik lagakdan ibaratdir. Meyvasi dairavi va yasti toxumlar1 olan 3-
3,5 sm uzunlugunda bir kapsuldur (Sakil 2.).

Sakil 2. Ruspolia seticalyx (C.B. Clarke) Milne-Redh.-in morfoloji qurulusu

Subsenil va senil yas dovrlari - Bu marhalanin saciyyavi cahati bitkinin iist hissasindaki
yarpaglar tokiiliir, alt hissasindaki yarpaglarin saralmasi miisahids edilir.

Ana bitkidan generativ dovrds alds edilmis 11 adad toxum niimunasi 2 aprel 2025-ci il
tarixindos Oncakin illarin praktika ve metodologiyasi nazaro alinmaqla gapali saraitds yenidsn
akini edilmisdir. 2024-cii il ile miiqayisada akin vaxtimin bir ay avval hayata kegirilmasi
sobabindan temperatur saraiti doyismis va toxumlarin ciicormasi miiddati uzanmisdir. Hamginin,
2025-ci ilds bitki vegetativ iisulla coxaldilmis, gévda kasiyindan yeni bir ford slds edilmisdir
(Sakil 3.).

12 avqust 2025-ci il tarixinda bitki {izerinde ©6l¢ma islari aparilmis va alds olunmus
gostaricilar miiqayisali tahlil edilmisdir (Cadval 3.).

Cadval 3.
Stil ila toxum mangali ciicarti niimunalarin morfometrik gostaricilarinin miigayiss cadvali
Parametrlor Vegetativ Generativ Farq
(sm) (stil) (toxum ciicartisi) %-ls
Bitki boyu 5 6 +20,0
Yarpaq uzunlugu 4,0 4,5 +12,5
Yarpaq eni 3,0 2,0 -33,3

Morfometrik gostaricilar izra vegetativ (stillar) va generativ (toxum mangali ciicartilar)
niimunalar arasindaki farglar faizls hesablanmisdir. Hesablamalar iiclin standart miigayisali
doyisma diisturundan istifads edilmisdir (1).

Generativ gostarici —vegetativ gostarici
vegetativ gostarici

Farq (%)= 100 (D).

Generativ yolla alda edilmis ciicartilar vegetativ stillar ils miiqayisada ~#20 % daha hiindiir
va yarpaq uzunlugu =12,5 % daha boyiikdiir. Yarpaq eni generativ niimunads ~33,3 % daha
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kicik oldugundan yarpaqlar daha dar ve uzunsov (nisbat 2,25) formaya malikdir. Bu naticalar
generativ ¢oxalmada erkan inkisaf marhalasinde hiindiirliiyiin artmasi va yarpaq
morfologiyasinin incalmasi ila saciyyalanan farglari gostorir.

Olda edilmis yetkin ford 4 may 2025-ci il tarixinds agiq sahaya kociiriilmiigdiir. 9kinin
birinci ilinds (2024) bitkinin maksimal boy inkisafi 28-30 sm olmus, 2025-ci ilds isa agiq sahaya
kociiriildiikdan sonra yan budaqlarin say1 artmis, ¢atirinin sahasi genislanmis va bitkinin boyu 36
sm-9 gador inkisaf etmisdir (Qrafik 1).
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S 33.00

)

S 3200

X 31.00

E=
30.00 ~30.00
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Qrafik 1. Ruspolia seticalyx (C.B. Clarke) Milne-Redh.-in 2024 va 2025-ci illards inkisaf dinamikasi

Vegetativ yolla ¢oxaldilmis niimunads 5 oktyabr 2025-ci il tarixindan etibaran generativ
inkisaf marhalasina (g) kecid geyds alinmigdir. 13 noyabr tarixinds aparilan fenoloji miisahidalar
zamani bitkids artiq 4 adad formalasmis toxum kapsulu miiayyan edilmisdir. Kapsullarin
olciilorinin 0,5-3,0 sm arasinda dayismasi onlarin farqli inkisaf marhalalarinds oldugunu
gostarmisdir. Vegetativ mangali bitkids yarpaglarin maksimal uzunlugu 13 sm, eni 7 sm olmus,
timumi bitki hiindiirliiyli 37 sm-a3 ¢atmisdir. Bundan slava, kok sisteminds yeni pohralarin amala
galmasi bitkinin yiiksak vegetativ inkisaf qgabiliyyatine malik oldugunu gostarir. Bitki gapal
saraitds tam normal inkigafin1 davam etdirmisdir.

Generativ yolla ¢oxaldilmis niimunalards isa generativ fazaya (g) kegid oktyabr ayinin son
on giinliiyiinds bas vermisdir. Lakin 19 noyabr tarixinds aparilmis miisahidalar zamani bu qrup
bitkilards toxum kapsullarinin formalasmasi halalik geyds alinmamigdir. Yarpaglarin maksimal
uzunlugu 7-10 sm, eni 6 sm tagkil etmis, bitkilorin hiindiirliyi iss 18-20 sm arasinda
dayismisdir. Har iki coxaltma metodundan alds edilmis bitkilarin qapali saraitda saxlanilmasina
baxmayaraq, vegetativ mangali niimunanin generativ strukturlarinin daha tez inkisaf etmasi onun
ilkin vegetativ tistiinliiyii vo daha giiclii fizioloji vaziyyati ils izah oluna bilar (S3kil 4.).

Sakil 4. Vegetativ coxaltmada toxum kapsullarinin amala galmasi.

Ruspolia seticalyx (C.B. Clarke) Milne-Redh. néviinlin ex-situ soraitinds aparilmis
miisahidalar gostarir ki, bitki yiiksak cicaklanma potensialina malikdir va ¢igaklanma intensivliyi
in-situ miihitls miiqayisads daha yiiksakdir. Su taminatinin normadan artiq oldugu hallarda
yarpaq ayasinin uclarinda ve kenar sahslsrinds xloroz tipli rang doyisikliyi miisahida
olunmusdur ki, bu da néviin artiq riitubate qgars: hassashgim gostarir. ki illik miisahids d@vrii
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arzinda bitkilards har hansi zararverici ila yoluxma hali geyds alinmamis, hamcinin patogen
moangali xastaliklora qarsi yiiksak davamliliq niimayis etdirdiyi miisyysn edilmisdir.
Formalasdirdig1 six cicak saplaglar1 va dekorativ xiisusiyyatlari nazars alinaraq qrup (kollektiv)
akini ticiin alverigli takson kimi tovsiya olunur ($akil 5.)

Sakil 5. Ex-situ saraitinda yetisdirilan Ruspolia seticalyx (C.B. Clarke) Milne-Redh. niimunasinda
intensiv ¢i¢aklanma

NOTICOLOR

Abseron yarimadasinin iglim geraitinds aparilan miisahidslar naticasinds malum olmugdur
ki, bitkinin inkisaf fazalarinin - vegetativ vo generativ marhalalarinin tam gakilds izlanilmasi
miimkiindiir. Nov siiratli vegetativ inkisaf va yiliksak adaptasiya qabiliyyati ila secilir. Abseron
yarimadasinin iglim va torpaq soraiti, noviin tabii botaniki-cografi boélgalarinden farqgli
oldugundan, introdusent bitkinin normal inkisafi ii¢iin miisyyan aqrotexniki tadbirlsrin tatbiqi
zoruridir. Yetkin fardlar quragliq va yiiksak temperatur goraitine davamhidir. Optimal inkigaf
ticiin humuslu, su kegiriciliyi yiiksak torpaqglara iistiinliik verir. Tam giinagli saraitds maksimal
cicoklonma miisahida olunur, koélgali yerlards iss cicoklonma zaiflayir vo zoglar etiolasiya
olunmus (zaif inkisaf) formaya kecir. Fosfor torkibli giibralarin tatbiqi c¢iceklanmani
stimullasdirir, azotlu giibralarin istifadssi isa vegetativ kiitlonin artimina sabab olur. isti yay
aylarinda nam saxlanilmahdir. Cigaklarin cari ilin zoglarinda amals galmasi sababindan bitkinin
tez-tez budanmas1 maslahat goriilmiir. Toxumla va ya ana bitkinin béliinmasi yolu ila ¢oxalir.
Cilinglar asanligla kok salir vo novbati vegetasiya movsiimiinds ¢igcoklanmaya baglayir.
Belalikls, Ruspolia seticalyx (C.B. Clarke) Milne-Redh. ndviiniin Abseron yarimadasinda
kultivasiyas: ham dekorativ, ham da ekoloji cohatdan orta perspektivli hesab olunur.
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ONTOGENESIS AND REPRODUCTION OF THE SPECIES RUSPOLIA SETICALYX (C.B.
CLARKE) MILNE-REDH. IN ABSHERON CONDITIONS

Samira Bagirova *, Leyla Javadova, Lala Nasirli, Jamala Aghayeva, Arzu Akhundova, Lala
Jalilova, Aynura Ibrahimova
“Dendrology Garden” Public Legal Entity

The article comprehensively investigates the morphological and physiological characteristics of
Ruspolia seticalyx (C.B. Clarke) Milne-Redh. under ex situ conditions and evaluates the introduction of
the species into the arid climate of the Absheron Peninsula. The Public Legal Entity “Dendrological
Garden” carries out seed exchange programs with botanical gardens in various countries. These exchange
programs enable not only the introduction of new species, but also the study of their adaptive potential as
well as their morphological and physiological traits. Seeds of Ruspolia seticalyx (C.B. Clarke) Milne-
Redh., characterized by bright red or orange-red flowers, were obtained through scientific exchange with
the Botanical Garden of Pavol Jozef Safarik University in Slovakia. The seeds were propagated
generatively, and all ontogenetic stages of the plant (latent, pregenerative, juvenile, virginile, generative,
subsenile, and senile) were monitored. In addition, the potential use of the species in single and group
plantings was assessed based on its ornamental value. A comparative analysis of the climatic indicators of
the city of KoSice, where the seeds were obtained, and the climatic conditions of the Absheron Peninsula
was carried out. For the first time, a germination rate of 17% was achieved from seeds sown under
greenhouse conditions. Seeds obtained through exchange had lower quality indicators, which limited their
adaptation to the Absheron climate and resulted in a low germination percentage. In contrast, seeds
obtained from plants grown under local conditions showed higher adaptation capacity and better quality
indicators. Compared to seed-propagated plants, vegetatively propagated individuals exhibited faster
development and an earlier transition to the generative phase. The introduction of the species is
considered moderately nepcriektriBe and requires specific agrotechnical practices differing from those of
its natural botanical and geographical range. The species is distinguished by rapid vegetative growth and
high adaptability. During a three-year observation period, no cases of pest infestation were recorded in
the cultivated individuals, and they demonstrated high resistance to diseases of pathogenic origin. In
cases of excess irrigation, chlorosis-like discoloration was observed at the tips and margins of the leaf
blades, indicating the species’ sensitivity to excessive moisture. The application of phosphorus-containing
fertilizers stimulates flowering, whereas nitrogen fertilizers promote an increase in vegetative biomass.
The ornamental flowering of the species is observed during the summer months.

Keywords: Ruspolia seticalyx (C.B. Clarke) Milne-Redh., Absheron Peninsula, ontogenesis,
adaptation, plant morphology

56



ETN Genetik Ehtiyatlar institutunun Elmi Ssarlari, Cild XV(2026), Ne 1

OHTOI'EHE3 1 PABMHO>XEHUE BUJA RUSPOLIA SETICALYX (C.B. CLARKE) MILNE-
REDH. B YCJ/IOBUSAX, XAPAKTEPHBIX JJI1 AIIINIEPOHA.

Camupa Baruposa*, JIeiina /hxaBagoBa, /lana Hacupiu, /J>)kamana AraeBa, Ap3y AXyH/J0Ba, JIasa
JhxkanuioBa, Alinypa VioparumMoBa
«[TeHApOIOTMUEeCKUl Cajl» TyOJUUHOE FOPHUANUYECKOe JTUT0

B crathe BcecTOpOHHe ucCCeoBaHbl Mopdosoruueckue W (U3HOIOTUYECKre 0CODeHHOCTH
Ruspolia seticalyx (C.B. Clarke) Milne-Redh. B yc/ioBusix ex situ, a Tak»ke OCyII[eCTB/IeHa UHTPOIYKIHS
BU/la B 3aCyLUIMBble K/IUMaTHueckhe ycioBusi AmmepoHa. [ly6nuuHOoe —ropuanyeckoe JIMLO
«[deHaposioruueckuid cafi» OCYIIeCTB/sieT oOMeH ceMeHaMH C OOTaHWUECKMMU CaJaMd pa3AYHbIX
CTpaH. YKa3aHHbIe MPOrpaMMbl 0OMeHa MO3BOJISIOT He TOJBKO BHE/PSATH HOBBbIE BH/IbI, HO U M3yuaTh WX
a/lanTalMOHHbIN MOTeHLMa, Mopdosornyeckre U (rsrosiornueckre xapakrepuctuku. Cemena Ruspolia
seticalyx (C.B. Clarke) Milne-Redh., oTiuuatomuecs sipKO-KpacHbIMM WM OPaHXeBO-KPaCHBIMU
LBeTKaMH, TIOy4YeHHble B pe3ysibTaTe HayuyHOro oOmeHa ¢ BoTaHWueckuM cafioM YHHMBEpPCUTETA WM.
TL.U. Illapapuka (CrnoBakus), ObUIM pa3MHOXKEHbI TeHEPAaTHBHBIM Croco6oM. ITpocriexeHbl Bce
OHTOTeHeTHUeCKHWe CTaJud DPa3BUTUS DacTeHUs (1ameHmMHaAs, npe2eHepamueHds, HBeHUIbHAs,
BUP2UHUABHAS, 2eHepamueHasl, CybceHuIbHAs U CeHWIbHAs1), a TakKe W3yueH ToTeHLMal UCTIOTb30BaHUS
BHWJA B OAMHOYHBIX M TPYIOBLIX MOCAJKaXx C YUY€TOM €ro [JeKOpaTUBHBIX KadecTB. IIpoBefeH
CPaBHHUTe/IbHBIN aHA/M3 KIMMaTUYeCKUX MoKa3aresieil ropoga Kormmile, oTKyja ObUIH 110/Ty4eHbI ceMeHa,
M KJIMMaTUYeCKUX YCJIOBUM ATMIIEpOHCKOro IO/yOoCTpPOBAa. BriepBble B YC/IOBUSIX TeIUIMLIBI y[anoCh
JOCTHUb BCXoxkecTh 17 % mocessHHBIX cemsiH. Hu3Kue KauecTBeHHBIE TMOKa3aTean CeMsiH, TOyYeHHBIX
myTeM oOMeHa, OrpaHMYWIA WX a/lalTalii0 K KIMMaTUYeCKHUM YC/IOBUSIM ATMIepoHa W TIPUBETH K
HU3KOMY TIPOLIEHTY BCXOXXeCTH. B To >Ke Bpemsi ceMeHa, IOJiydeHHble OT pacTeHHH, BbIPAIlleHHBIX B
MECTHBIX YC/IOBUSIX, MTOKa3aau Oosiee BBHICOKYIO aflalITAL[MOHHYIO CITIOCOOHOCTh U Mydllifie KaueCTBeHHbIe
nokasarend. [1o cpaBHEHHIO C PaCTeHHSIMH, BBIPAIEHHBIMA M3 CEMsH, 3K3eMIUISIPbl, pa3MHO)KeHHbIe
BereTaTUBHBIM CMOCOOOM, XapaKTepHU30BaIMCh Oosiee OBICTPBIM POCTOM U OOJiee paHHUM TIEPEXO0/IOM B
reHepaTuBHY0 (asy. VIHTpoAyKLMs JaHHOrO BU/ja OL|eHMBAeTCs KaK CpeZiHerepcrieKTHBHasi U TpeOyeT
TPOBe/IeHUsT arpoTeXHUUYeCKUX MEePOTPHUSTHN, OTIMYAILIMXCSl OT YC/AOBHUH €ro ecTecCTBEHHOTO
boraHuKo-Teorpaduyeckoro apeasa. Buj OTIMYaeTcsi WHTEHCHMBHBIM BereTaTHBHBIM pa3BUTHEM W
BBICOKOW aZlanTallMOHHOW CrocoOHOCThI0. B TeueHWe TpPEX/IETHETO TiepUOAA HAOMIOAEHUN Y
VHTPOJYLMPOBAHHBIX 9K3eMIISIPOB He 3a()MKCUPOBAHO MOPa’KeHW BpeJUTE/SIMU, a TaK)Ke YCTaHOBJ/IeHa
BBICOKAsl YCTOWUMBOCTb K 3a00/ieBaHUSIM TAaTOT@HHOTO MPOUCXO0KeHus. IIpy M30BITOYHOM T0/IMBe Ha
KOHYMKAax U 10 KpasiM JIMCTOBBIX IJIACTUHOK OTMEYAlOTCs XJIOPO30Mo/00HbIe N3MeHeHHs OKPACKH, UTO
CBUJeTE/IbCTBYeT O UYBCTBUTENBHOCTH BHJA K H30bITKYy Brard. IlpumeHeHue Qocdopcopeprkariyx
ynoOpeHHii CrocoOCTByeT aKTHBHOMY LIBETEHHIO, TOTAA KakK a30THbIe YAOODEHWs CTUMYJIUPYIOT
Hapall[iBaHWe BereTaTHBHOM Macchl. [leKopaTHBHOe 1jBeTeHre BH/la Hab/II0jaeTCst B JIETHHE MeCSIIbI.

Kmoueeble cnoea: Ruspolia seticalyx (C.B. Clarke) Milne-Redh., noayocmpos AnuwepoH,
oHmMozeHe3, adanmayusi, Mopgono2us pacmeHul.
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QLOBAL IQLIiM DOYISIKLiYI SORAITINDO BAL ARILARININ
MOHSULDARLIQ VO KEYFiYYOT GOSTORICILORI
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Qlobal iglim dayisikliyi ariciliga ciddi manfi tasir gostararak nektar axmim azaldir, bitkilarin
cicokloma dévriinii pozur va ar1 ailalarinin zaiflamasina sabab olur. Artan temperaturlar arilarin
gidalanma balansini pozur, ana arilarin déllenma gabiliyyatini asag: salir va xastaliklara qarsi
miigavimatini azaldir. Bu amillar bal mahsuldarhgimin asagi diismasina va ar1 6liimlarinin
artmasina gatirib ¢ixarir. Bunlar hamcinin mahsullarin keyfiyyatina da etdiyi tasirla xarkteriza
olunmaqdadir.

flk dafa olaraq miixtalif ar1 cins va hibridlarinin, xattlorinin, populyasiyalarinin tabii bal
mahsuldarhginin va onun keyfiyyat parametrlarinin ayri-ayriliqda dyranilmasi aparilmisdir.

Tadqiqat naticalari tabii balin brendlasdirilmasi va miixtalif ar1 cinslari va onlara aid nasillarin
moahsuldarhga aid keyfiyyat gostaricilarinin isbat1 ila elmi-praktik shamiyyat dasiyir.

Elmi-tadgiqat isinin aparilmasinda maqgsad miixtalif ar1 cins va hibridlari, populyasiya va
xattlari iizra alda olunan tabii balin tarkibinin yoxlanilmasidir. Bunun iiciin asagidaki vazifalarin
hayata kecirilmasi nazards tutulur:

- nazarat va tacriiba obyektlarinin yaradilmasi;

- tobii balin tadariikii;

- niimundlarin gablasdirilmasi va analizlarin aparilmasi;

- naticalarin tahlili.

Tadgigat obyekti olaraq HBETi-nin “Aricihq mahsullarinin  istehsali ve analizi”
laboratoriyasinin ariciliq tasarriifatinda olan arn ailalarindan istifada olunur.

Tabii bal analizi, mahsulun saxta, qatqili va ya keyfiyyatsiz olub-olmadigimn miiayyan edarak
an ailesinin va elaca ds istehlakqr saglamhigim qorumagq iiciin kritik shamiyyat kasb edir. Bu
analizlor balin tarkibindaki fermentlari, sakar nisbatini (gliikoza/fruktoza), nam migdarim va
mansdyini yoxlayaraq, hamgcinin antibiyotik va ya pestisid qaliglarinin olmadigim tasdiglayir.

Saxtakarhigin garsisimin alinmasi: Balin sakar siropu va ya digar maddalerls garisdirilib-
garisdirilmadigini iiza ¢ixarir.

Keyfiyyat va Tahliikasizlik: Balin nam daracasi va qatqisizhig1 yoxlanihr.

Mbansanin miiayyan edilmasi: Polen analizi iloa balin hansi név bitkiden va regiondan alindig:
daqiqlasdirilir.

Qida dayarinin tasdiqi: Ferment tarkibi va diastaza adadi kimi parametrlar balin miialicavi
xiisusiyyatlarini tasdiglayir.

Qeyd olunanlar nazara alinaraq, bal arillarinin ariciliq mahsullarimin analiz olunmas: aktual
olmaqdadir.

Acar sozlar: global iglim dayisikliyi, bal arisi, tabii bal, ¢i¢ak tozu, varemum, arigiliq mahsullari.
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GIRIS

Respublikamizda yerli ar1 genofondu hesab edilan Boz Dag Qafqaz va Sar1 Qafqaz ar
cinslorinin miixtalif populyasiyalar1 ila yanasi miixtalif xarici cins ar1 cinslari va hibridlari
ariciliq tasarriifatlarinda genis yayillmisdir. Tabii balin tedariikiinds son iller artm miisahida
edilmakls barabar, miixtalif cins arilarin tabii ballarinin keyfiyyat parametrlarinin ds 6yranilmasi
aktual masaladir.

Respublikamizda arigiliga gostarilon Dovlat dastayi, hayata kegirilan sosial programlar bu
sahanin siiratlo inkisafina sabsb olmusdur. Azarbaycan Respublikasinin Dévlat Statistika
Komitasi tarafindan taskil olunmus statistik miisahidsnin naticalarina gora 2024-cii ilds 30601
tosarriifatda movcud olan 579,0 min ar ailasinden 5166,3 ton bal, 132,1 ton mum, 8,5 ton
veramum, 16,8 ton giilam va 239,3 kq ar siidii alde olunmusdur. istehsalcilar iizra balin 1
kilograminin orta satis qiymeti 28,6 manat, mumun - 16,5 manat, varemumun - 109,7 manat,
giilamin - 140,9 manat, ar1 siidiiniin 1 graminin orta satis giymati isa 7,0 manat olmusdur.

2023-cii illa miigayisada 2024-cii ilda ar1 ailalarinin say1 3,1 faiz azalmis, bal istehsali 13,5
faiz, giilom istehsal1 88,8 faiz artmis, mum istehsal 23,5 faiz, veromum istehsali 43,0 faiz, ar
siidii istehsali 14,9 faiz, ariciligla masgul olan tasarriifatlarin har birina orta hesabla diigan ar1
ailalarinin say1 iss 2,4 faiz azalmisdir. Arn ailalarinin sayinda ve bazi aricilig mahsullarinin
istehsalinda azalma Jsasan ar1 xastaliklari ila alagadar olmusdur
(https://azstand.gov.az/upload/files/Tabii%20bal.pdf).

2025-ci ilds Azarbaycanda arigiliq sektoru iizra 29 456 tasarriifatda mévcud olan 545,1 min
ar1 ailasindan 4757 ton bal va digar aricilig mahsullar alda edilib. Dovlat Statistika Komitasinin
malumatina gora, avvalki illa miigayisada ar ailalarinin say1 5,9 faiz, bal istehsali 7,9 faiz, mum
istehsal1 6,9 faiz azalib. Varomum va giilom istehsalinda da miiayyan geriloma geyda alinib.
Eyni zamanda an siidii istehsalinda 6,2 faiz arttm miisahids edilib ki, bu da mahsul strukturunda
miiayyan dayisikliklarin formalasdigim1 gostarir. Ilkin miisahidalar onu gostarmisdir ki,
gerilomaya sabab global iqlim dayisikliyi, uzunmiiddatli quraqliq, ar1 ailslarinin arn xastalik va
zararvericilarina garsi miialice-profilaktika tadbirlarinin aparilmamasi, eyni zamanda herbisid va
pestisidlarls aparilan miibarizads arilarin qis ehtiyati ii¢iin toplanan ballarin tarkibindaki toksiki
maddalar, gazangi ballar olmusdur. Ona gora das tabii balin tarkibinin miiayysn olunmasi, yerli
saraita uygun ar1 ailalarinin mahsuldarhq gostericilarinin, onlarin keyfiyyat parametrlarinin tayin
olunmasi aktualdir.

Bal anlarindan miixtalif arigiiq mshsullarinin istifadasi, miixtalif meyva baglarinin
tozlandirilmasi, hamcinin, miixtalif alkoqollu va alkoqolsuz ickilarin hazirlanmasinda hamin
ariciliq mahsullarindan istifads edilir (McmaunoB, MaxmyzaoB, CagpixoBa, 2025; Vcmaunos,
Maxmyaos, 2025; cmaunos, MaxmyzsoB., Mame1oB, 2025).

Tadqgigat isinin 6yranilma saviyyasi va miiasir vaziyyati. Bal an vacib insan gidalarindan
biridir. Hom qida, ham do miialicavi xiisusiyyatlara malikdir. Balin tarkibindaki coxlu sayda
faydali komponent terapevtik faydalar tamin edir. Bal B vitaminlari, C vitamini, purin va
pirimidin asaslan ils zangindir. Dadi, rangi, atri vo mansayi ils farglanan ¢ox sayda bal novii
movcuddur.

2022-ci ilds ABS-dan olan biologlar xiisusi olaraq yaradilmis miihitds bal arilarin1 miisahida
edarak bir aragdirma apariblar. Yetkin arilar gasdan digar arilardan tacrid edildi. 9vvalca alimlar
laboratoriya seraitinds sirinlasdirilmis suyun arilara tesirini miiayyan etmak istadilor. Bazi
sulayicilara gakar siropu alava etdikdan sonra har qrupdaki isci arilarin davranmisindaki va
omriindaki dayisikliklari izladilar. Amerikali biologlarin tapintilari mayusedici oldu. Onlar
arilarin orta 6mriiniin 1970-ci illards aparilan oxsar tadqgigatlarin texminan yarisi oldugunu agkar
etdilar. Otan asrin ikinci yarisinda sinaq hageratlarinin orta émrii 34,3 giin idiss, son onilliklarda
bu ragam iki dafa azalaraq 17,7 giina diisiib.

ABS alimlarinin fikrinca, arilarin émriiniin kaskin azalmasi biitiin koloniyaya moanfi tasir
gostarir. Belo soraitde populyasiyanin azalmasi 30-40 faiz siiratlona bilar. Su bal arilarinin
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omriina tasir edan asas amillarden biridir. Masalan, biologlar terafindsn sanlar1 daha cox
suvarilan fardlarin 6mrii su ils tamin olunmayan hamkarlarindan daha uzun olub. Birinci nazarat
grupunun orta émrii 21 giindan, ikinci qrupun isa 15 giindsan cox olub. Qlobal istilasmanin daha
da siiratlanmasi, quragliglarin va digar tabii falakatlarin artmasi ila birlikds arilarin 6mriinii daha
da azalda bilar. Biologlar bunun yetkin arilarin mshsuldarhiginin (na gadsr uzun yasayirlarsa, bir
0 gadar cox yem tapa bilirlar) va ar1 koloniyalarinin bal istehsalinin azalmasina sabab olacagina
inanirlar.

Vebster Universitetinin tadqgiqgatgisi Nikol Miller-Stratmanin fikrinca, arilarin hayati iigiin
digor monfi amil yetkin arilarin 6lgiistiniin kaskin azalmasidir. Son onilliklards qlobal
istilagmanin siiratlanmasi yalniz bazi arilarin tabii yasayis yerlarinin itirilmasins deyil, ham da
badan ol¢iilarinin shamiyyatli deracads azalmasina sabab olub. Buna sabab hamgcinin istifada
olunan sanlarin istismar miiddstinin 2-3 ildan daha ¢ox olmasidir.

Diinya miqyasinda miixtalif ar1 mutasiyalar1 qeyds alimir. Masalan, daglarda 20.000-dan cox
arinin iizarinda aparilan ¢oxillik tadqgigat zamani amerikali alimlar erkan istilasma va buzlarin
vaxtindan avval arimasi sababindan iri bal arilarinin, o ciimladan arilarin sayinin shamiyyatli
doaracads azaldigini, kicik arilarin sayinin isa keaskin sakilds artdigini askar ediblar. Biologlar
bunu daha boyiik arilarin istiliyi yaxsi saxladiglan {i¢iin shamiyyatli dsracads yiiksak orta
temperaturlara daha az davaml olmalan ils izah edirlar. Onlar bunun arilarin v arilarin daha
sarin bolgalara k¢ etmasina sabab olacagina inanirlar.

Magalasinds Miller-Strattmann xabardarliq edir ki, global iglim dayisikliyi getdikca artan
sayda ar1 va ar1 noviiniin yasayls miihiti {iciin siiratls ciddi problema cevrilir. ABS-1n canub-
goarbindaki quraq boélgalards aparilan bir aragdirmadan sonra bir qrup alim miisahids olunan 243
yerli ar1 noviiniin 46 faizinin populyasiyasinda kaskin azalma prognozlasdirib. Bundan slavs,
global istilagma giiclandikca, tarixan ekstremal hava saraitina davamli olan bir ¢ox bal aris1 névii
yaxin galacakds nasli kasilmak tahliikasi ila iizlass bilar. Biologlar an boyiik risklarin hazirda
Beynolxalq Tabisti Miihafiza Birliyinin (IUSN) tasnifat sisteminds "an az narahatliq doguran"
kimi tasnif edilon 37 noviin ve artig "en hassas" kimi tasnif edilsn daha dogquz néviin
tizlagacayini gozlayirlar.

Arn populyasiyalar1 6ton asrin ikinci yarisinda kaskin sakilds azalmaga basladi. 1990-c1
illordo Simali Amerika va Avropadaki arigilar, xiisusan da qisda, koloniyalarin genis sakilda
depopulyasiyasi ila garsilasmaga basladilar. Bu tendensiya 2010-cu illarin sonlarinda daha da
stiratlandi. Qeyri-kommersiya Bee Informed Partnership tagkilatinin malumatina gérs, ABS-da
bal arilarinin taxminan 40 faizi 2019-cu ilds, taxminan 45 faizi 2020-ci ilds yoxa ¢ixd1 va 2021-
ci ilds rekord 50 faiz geyds alindi. Analitiklar 2022-ci ilds ar koloniyalarinda 6liim nisbatinin
toxminan 40 faiza catmasi ils bir gadar azalma geyds aldilar, lakin 2023-cii ils gadar bu ragam
48 faizs yiiksaldi.

Diinya Arnlan Xilas Et Fondunun (WSBF) analitiklari global arilarin sayinin azalmasinin
9sas sabablarindan birinin pestisidlarin va aqrokimyavi maddslsrin genis istifadssi ila bagh
fikirdadirlar. Kontakt pestisidlor adatan bitkilara piiskiirdiiliir ve tozlanma zamam arilarla
tomasda oldugda onlar 6ldiira bilar. Digar tarafdan, sistemli pestisidlar avvalcs torpaga va ya
toxumlara daxil olur va sonra bitki gévdalaring, yarpaqglarina, nektarina va tozcuqglarina hopur va
bu da bal arilarinin saglamlig ti¢iin ciddi risk yaradir.

Bundan slavs, isci arilar da herbisidlardan (alaq otlarini idars etmak {iciin istifade olunan
kimyavi maddalar) risk altindadirlar. ©n boyiik tahliika bdylima mdvsiimiinds tatbiq olunan
herbisidlardan galir. Onlar arilarin pataya gatirdiyi nektar va tozcuqglar cirklandira bilarlar. Bu,
biitiin tasarriifat ti¢ilin tohliika yaradir.

Ona gora dos torpaglarin giymatlandirilmasi vacib hesab edilir. Torpaq resurslarinin ham
miitlog vo ham ds nisbi 6lgiilards azalmasi XXI asrin baslangicinda artiq donmaz prosesa
cevrilmisdir. Azarbaycanda da hava, su va torpaq resurslar ila bagh ekoloji problemlar 6z
kaskinliyi ils segilirdi. 70-80-ci illarin iqtisadi yiiksalisi 6lka miqyasinda bir sira torpaq ekoloji
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problemlarin ortaya cixmasina sabab oldu. Aran zonalarda torpaqglarin sorlasmasi va
sorakatlasmasi, dagliq arazilsrds eroziya proseslari 6lkada ekoloji problemlar hiidudunu asaraq
sosial, igtisadi va hiiququ problema cevrilmaya basladi. Insanlarin kand tasarriifati faaliyyati
naticasinda ortaya ¢ixmis ekoloji problemlarin halli yollarinin tapilmasi bir sira kand tasarriifati
elmlarinin, o cilimladan aqroekologiya, torpagsiinasliq va aqrokimyanin aparici elmi
istigamatlaridir (Mammadov, Mammadova, Sabanov, 2009; Abbasova, 2019; Mammadov,
Mammadova, Sabanov, 2017).

MATERIAL VO METODLAR

Balin tarkibi haqigatan miixtalifdir. Tadqigat zamam tabii balin analizi itizre moévcud
metodlara va asasan “Herba Flora” MMC-nin va HBETi-nun “Anciliq mahsullarinin tadariikii
vo analizi” laboratoriyasinda aparilan analizlor nezerds tutulmusdur. Umumilikds iss balin
analizi miivafiq Qaydalara asaslanmisdir (T.C. Milli Egitim Bakanlig1 Laboratuvar Hizmetleri
Bal Analizleri, 2012; 3aukuHa, 2012.)

Balin torkibinds 300-dan cox kimyavi birloasma va mineral var. Bunlardan an vaciblari 36-
40% fruktoza, 32-35% qliikoza va 2-3% dir, tri va oligosaxaridlorden ibarat olan
karbohidratlardir. Bu karbohidratlar, asasan gliikoza va fruktoza, insan orqganizmi tarafinden
asanligla manimsanilir va bu da onlar1 dayarli enerji manbalarina ¢gevirir (100 q bal {igiin 1289
kJ). Bundan alava, monosaxaridlar va onlarin téramsalari bioloji strukturlarin qurulmasinda
istirak edir va plastik funksiyalar1 yerins yetirir (Sultanov, 9sadov, 2016).

Bal 15-don cox ferment ehtiva edir. Onlar insan organizminda bas veran hidrolitik, redoks
va digar proseslar {iciin katalizator rolunu oynayir. Bu fermentlar arasinda toxuma tanaffiisiinda
miihiim rol oynayanlara peroksidaza, katalaza va o-difenol oksidaza daxildir. ©n vaciblari o va
B-amilazalar va B-fruktofuranozidaza (invertaza) olan hidrolitik fermentlar miirakkab kimyavi
maddalari insan organizmi tarafindsn daha asan manimsanilan daha sads maddalara parcalayan
reaksiyalan katalizlagdirir. Qliikoza oksidaza fermenti atmosfer oksigeni ilsa glitkozanin
oksidlasmasini katalizlasdirir. Bu reaksiya gliikkonolakton istehsal edir va insan organizminda
hamisa mévcud olan hidrogen peroksidi buraxir.

Hoam iizvi, ham ds geyri-iizvi miixtalif tursular balin 0,43%-ni taskil edir. Uzvi tursular, o
climladen tartarik, qliitamin, oksalit, qarisqa, sirka ve digarleri istiinliik taskil edir. Balda
mévcud olan geyri-lizvi tursulara xlorid va fosfor tursulari daxildir (Anekcemuriep u ap.,1997.).

Balin tarkibinds makro, mikro va ultra-mikroelementlar ds daxil olmagla 0,03-0,2% mineral
var. Bunlara kalium, kobalt, nikel, giimiis, molibden, qurgusun, titan va Mendeleyevin Dovri
Kimyavi Elementlar Cadvalindan digar elementlar daxildir. Struktur komponentlar kimi kalsium,
maqgnezium va fosfor dastaklayici skelet toxumalarinin qurulmasini dastaklayir. Magnezium
hamginin xolesterolun xaric olmasini tasviq edir va vazodilatator tasir gostarir. Damir ganda
hemoglobinin va insan hiiceyralarinds va toxumalarinda maddalasrin bioloji oksidlasmasinds
istirak edan peroksidaza, katalaza ve sitoxrom oksidaza kimi bir sira fermentlarin tarkib
hissasidir. Mis tonaffiisii, boylima va inkisaf, hemoglobin amsals galmasi va leykositlarin
faqositik aktivliyinin artmasi {i¢iin vacibdir. Sink v mangan bdyiima va inkisafa kémak edir va
metabolik proseslari toanzimlayir. Sink hamginin insulinin tasirini uzatmaq va gorma itiliyini
yaxsilagsdirmaq qabiliyyatina malikdir. Kobalt siimiik iliyi funksiyasim1 va hemoglobin amals
golmasini stimullasdiran B12 vitamininin tarkib hissasidir (Jle6ezmer, 2003; Penuukosa u zip.,1999;
PycakoBa u zp.,1999).

Balin konsistensiyasi va rangi dayise biler, buna géro ds bazi istehsalcilar tabii olaraq
movcud olmayan digar maddalar alave eds bilsrlar. Bunlara yetismamis bala ¢akisini artirmaq
ticiin alava edilan tabasir va nisasta, hamcinin bal kristallasdirmaq va yetkinliyini artirmaq iigiin
istifade edilon nisasta siropu va reduksiyaedici sakarlor daxil ola bilar. Hamginin balin
keyfiyyatinin an vacib gostaricilarindsn biri olan su ve diastaz fermentinin olub-olmadigini
yoxlamaq maslahatdir.
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Balin saxtakarligini miisyysn etmak iiclin lazim olan biitiin testlari apardigdan sonra,
kimyavi analiz naticalarinin aydin gakilds taqdim olunmasina imkan veran naticalarin xiilasa
cadveali yaratmaq magsadauygundur. Standarta uygun naticalar "+" simvolu, standarta uygun
olmayanlar isa "-" simvolu ils isaralanir.

Balda prolinin tayini olduqgca vacib hesab edilir. Laboratoriyada balin analizlari zamani bir
¢ox vacib gostaricilora diqgat yetirilir. Balin tabiiliyi, saxlanma va emal saraiti, hamcinin
ariciligda istifads olunan pestisidlarin tasiri giymatlandirilir.

i1k névbads balda prolinin saviyyssi yoxlamlir. Bu amin tursusunun saviyyssi yiiksak olan
moahsul tobii va keyfiyyatli hesab edilir. Ciinki prolin balin tabii oldugunu gostaran asas
gostaricilardan biridir ve mahsulun safligini tasdiqlayir.

Balin ham tabii, ham ds tozs olub-olmadigin1 miisyyanlasdirmak {iciin mahsulun
fermentativ aktivliyini 6l¢an diastaza adadinin miiayinasi aparilir. Ogar diastaza adadi asagidirsa
va ya movcud deyilsa, bu, balin geyri-tabiiliyini va ya keyfiyyat gostaricilarinin normaya uygun
olmadigini gostars bilar.

Balin saxlanma vo emal soraitini gostoran kimyavi gostorici olan hidroksimetilfurfuralin
(HMF) da miiayinasi hayata kegirilir. Bu gostoricinin yiikssk olmasi mahsulun uzun miiddat
diizglin saxlanmadigini va ya tabii xiisusiyyatlarini itirdiyini gostarir.

Balin arigiliqda istifads edilan pestisid olan amitrazla bagh miiayinalari da aparilir. Amitraz
diizgiin va talimata uygun istifads edildikds, ar ailalarini gorumaga komak gostarir. Lakin balda
qalig miqdar1 qalarsa, bu, insan saglamlig: iiciin risk yarada bilar.

Ekoloji aricilig sisteminds mahsulun keyfiyysti yalniz terkibca deyil, ham da istehsalin
prinsiplari baximindan giymatlandirilir. Bu sistemda arilar pestisid va herbisidlardsn uzaq tabii
grazilards saxlanilmali, ar1 qutular tabii materiallardan hazirlanmali, antibiotiklardan va kimyavi
dermanlardan istifads edilmamalidir. Balin tarkibinde GMO, agir metal va sintetik maddalarin
askarlanmasi moahsulun ekoloji normalara uygun olmadigim gosterir (Mammadov Q.S.
et.al,2010; Mahmudov S.H., Mammadov M.S., Nacafov R.H., 2025).

Miitoxassislar hesab edirlar ki, laboratoriyalarda miiayina olunmus, miivafiq talablara cavab
veran, keyfiyyatli va tahliikasiz bal insan orqanizmi ii¢iin ¢ox faydahdir.

Yetismis bal 20% -dan az namlik va an az1 180 mq prolin olan ballar hesab olunur. Prolinin
kiitls pay1 (mg/kg), an az1: coks balinda 300; lavanda balinda - rozmarin, akasiya balinda — 120;
sabalid balinda isa 500 olmalidir.

Tabii balda pestisid va herbisid galiglarinin tayini, mahsulun keyfiyyat va tahliikassizlik
standartlarina cavab vermasini tamin edir. Bu proses, arilarin bitkilarden topladigi nektar va
polen vasitesilo bala kegcan kimyavi maddslarin (funqisid, insektisid, akarisid, herbisid)
askarlanmasi {iciin laboratoriya analizlari ils aparilir.

Balda zararli maddslarin analizi {i¢iin an ¢ox istifads olunan miiasir metodlar bunlardir:

Qaz Xromatoqgrafiyas1 - Kiitlo Spektrometriyasi (GC-MS/MS): Ucucu va yarl ugucu
pestisidlarin tayini ticiin yiiksak hassasliq tamin edir.

Maye Xromatoqrafiyas1 - Kiitla Spektrometriyas1 (LC-MS/MS): Ucucu olmayan, yiiksak
temperaturlara doziimsiiz pestisid va herbisidlarin analizi {i¢iin asas metoddur.

Niimunanin Hazirlanmasi: Analizdsn avval bal niimunalari xiisusi halledicilarls islanir va
pestisidlar balin tarkibindsn ayrilaraq (ekstraksiya) tomizlanir.

Bu analizlar, asasan, ekoloji cohatdan tamiz formulalara dogru inkisaf edan pestisid sanayesi
carcivasinds, istehlak¢i saglamligimi qorumaq magsadils, beynalxalq standartlara (masalan,
MRL - Maksimum Qaliq Saviyyasi) uygun olaraq hayata kegirilir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bal az miqdarda vitaminlar ehtiva edir (100 g balda 0,04 mkg-2 mq), lakin onlar diger vacib
maddalarls birlikds mévcuddur va bu da onlarin dayarini shamiyyatli daracads artirir. Askorbin
tursusu (C vitamini) bir cox metabolik proseslards istirak edir va prolinin hidroksillagmasi {i¢iin
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vacibdir. Piroksin (B6 vitamini) hiiceyralarde va toxumalarda amin tursularinin va diger
maddalarin metabolizmasini katalizlasdiran fermentlarin tarkib hissasidir. Biotin (H vitamini)
yag tursularinin va sterollarin metabolizmasini stimullasdirir va sinir sisteminin faaliyyatini
normallasdirir. Niasin (PP vitamini, nikotinik tursusu) hiiceyralards gqaz miibadilssini tamin edan
fermentlarin tarkib hissasidir. Pantoten tursusu (B5 vitamini) asetilkolinin sintezinda istirak edan
bir maddadir. Riboflavin (B12 vitamini) canli organizmlards bas veran redoks reaksiyalarinda
elektron dasinmasim katalizlasdiran fermentlarin koenzimidir. Tiamin (B1 vitamini) vegetativ
sinir sisteminin parasimpatik bdéliinmasi {iciin vacibdir. Folasin (fol tursusu) gan amsala
galmasinds va nuklein tursularinin va xolinin sintezinds istirak edir, badanin miixtalif kimyavi
maddsalars gars1 miigavimatini artirir (Tysukos ap., 2001; Yenypsoii, 1987].

Hamgcinin geyd etmak lazimdir ki, balin tarkibinds gqan damar divarlarinin méhkamliyini va
elastikliyini artiran ve C vitamininin aktivlasmasini tosviq eda bilan leykoantosiyaninlar,
antosiyaninlar, katexinlor va flavonollar da daxil olmaqgla bioloji cahstdan aktiv fenolik
birlagmalar var. Bal hamginin insan organizmina fizioloji va terapevtik tasirlarin miirakkab
mexanizminin tarkib hissaleri olan fitohormonlar, steroidlar, fosfolipidlar, glikozidlar, yag
tursulari, xolin va asetilkolin ehtiva edir.

Miixtalif név ballarin atri 6z névbasinds aldehidlar, ketonlar, spirtlar, {izvi tursular, efirlar,
sokarlar, amin tursular va digarlari ds daxil olmagla 120-dan ¢ox kimyavi maddanin olmasi ils
alagalandirilir (Yyzakos,1979; IllarioBasnos,2003).

Tabii balin analizi vasitasils istehlakc¢ilar orqanizma faydali, antiseptik va gidalandirici tabii
moahsul aldiglarindan amin olurlar.

NOTICO

1. Aparilan analizlarin naticalari gostardi ki, biitiin niimunsalarin fiziki-kimyavi gostaricilari
bal iiclin miidyysn edilmis normativ talablars tam uygundur. Xiisusila Bozdag Qafqaz Faxrali
populyasiyasina aid bal niimunasi an yiiksak Brix daysrina (82.0%) va an asagi su miqdarina
(18.0%) malik olmaqgla, daha yiiksak keyfiyyat gostaricilarina sahibdir. Bu da hamin
populyasiyanin daha konsentrat va az namli bal istehsal etdiyini gostarir.

Cadval 1.
Populyasiyalar iizra balin tarkibinin fiziki-kimyavi xiisusiyyatlari
Cinslor | N* | Brix% | Su% | pH Temp.C*
F1 1.4930 302 19.8 5.26 27.2
F2 1.4921 21.0 19.0 5.37 274
F3 1.4930 812 18.8 5.47 28.0
F4 1.4925 315 18.5 5.52 28.2
i 1.4910 82.0 18.0 5.50 284
populyasiyas
Umumi | 14920 | 815 [ 185 | 540 29.0

2. Orta gostoricilar asasinda timumi noatico kimi demsak olar ki, niimunslardski pH
saviyyasi 5.26-5.52 arasinda dayisir, bu isa balin mikrobioloji baximdan dayanigh oldugunu
tosdiglayir.

Temperatur isa nlimunalar {izra taxminan sabit qalmis va tahlil zamani geyds alinmigdur.
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INIOKABATE/IN ITPOAYKTUBHOCTHU 1 KAYECTBA MEJOHOCHBIX ITYE/I B
YCJ/IOBUAX I'VIOBAJIBHOI'O IBMEHEHN A KIIMMATA

Jhkacapar IlIa6anos 1, Camup MaxmyjaoB 2%, I'roiapa CenpioBa 3, Myca Mame/ioB 2,
Pyxwuiial’ yp6anoBa 2, CeBaa CappixoBa 2, Caxu6 /Ixacdapos 2, Pydar Mexaues 2, Cemae Besmzaje

1 AzepbatioxcaHckull mexHo/no2u4ecKull yHugepcumem
2 OnbimHas cmavyus nuesogoocmea Hayuno-ucciedosamenbckoeo uHcmumyma
Jrcu80omMHO800Cmea u pbibosodcmea
3 UHcmumym eeHemuuecKux pecypco8 MuHucmepcmea Hayku u obpazoearusi A3epbatlioHcaHcKoll
Pecnybauku

I'nobanbHOe U3MEHeHHE K/MMAaTa OKa3bIBaeT CePbE3HOe HEraTUBHOE BO3ZIEMCTBHE Ha MUEI0BOICTBO,
CHW)Kasi HEKTapOHOCHOCTb PAaCTeHHWH, Hapylllas CPOKH U TIPOJO/DKUTEBHOCTb 1IBETEHUS W MPHUBOA K
oCnabeHuI0 MueMHbIX ceMel. TTOBBIIIEHHe TeMmriepaTyp HapyllaeT 0aqaHC TMTAaHWS MUYE, CHIKAeT
(hepTUILHOCTP MAaTOK W yMeHbIIaeT WX YCTOMUYMBOCTL K 3abosieBaHusM. [laHHbIE (aAKTOPEI
00yCJ/IOB/IMBAIOT CHW)KEHHE MEJO0BOM MPOJYKTUBHOCTH M POCT CMEPTHOCTHM MUeUHBIX cemeil. Kpome
TOT0, OHU OKa3bIBAIOT BJIMSTHYE U Ha KaueCTBEHHbBIE XapaKTePUCTUKU TTPOAYKIIUH.

BriepBbie 0CyII[eCTBIEHO pa3/ie/ibHOe U3yUYeHHe MPUPOAHON Me/IOBOH MPOAYKTUBHOCTH Pa3/TMUHbBIX
TIOpo/i, TMOPHIOB, IMHUK U TIOTYJIALIMN MUéJl, a TAK)Ke TTapaMeTPOB KaueCTBa I0/Ty4aeMoro UMy MEja.

Pe3ynibTaThl MCC/IEAOBAHUA WMEIOT HAyUHO-TIPAKTHUECKYI0 3HAUMMOCTb [jis  OpeHAMHra
HaTypaJbHOTO MEJAa ¥ 0O0CHOBAHMS MPOYKTUBHBIX U KAUECTBEHHBIX XapaKTEPUCTHUK Pa3UUHbIX TIOPOJ
MMUE/T U UX JIMHUH.
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Lless Hay4HO-UCCIE0BAaTE/TLCKON PabOTHI 3aK/II0UaeTCsl B M3yYeHWH COCTaBa HATypalbHOTO MEna,
MOJIyYeHHOTO OT Pa3/IMUHBIX TOPOJ W TUODWAOB Mués, a TakkKe WX TOMYyAAUUd W JuHAN. s
JOCTHKEHUS TIOCTaB/IEHHOM L{eJv MPelyCMOTPEHO BhITIOJIHEHHe CIeYIOIIHNX 3a/au:

®  (CO3/laHKe KOHTPOJILHBIX U OTIBITHBIX 00BEKTOB;

®  3aroTOBKA HaTypaJIbHOrO MEJa;

e oTOOp, yrakoBKa 00pa3ijoB ¥ NpoBe/ieHHe 1ab0pPaTOPHBIX aHATU30B;
*  aHa/M3 ¥ UHTEPIIpeTalysi MoyYeHHbIX Pe3y/IbTaToB.

B kauecTBe 00BeKTa UCC/IEOBAHUS UCTIOL3YIOTCS MTUeTMHbBIE CeMbU TTUEOBO/UECKOT0 XO035HCTBA
naboparopun  «IIpOM3BOACTBO M aHa/iW3 TPOAYKTOB IUeoBOACTBa» BBITU, 3aHMMaroierocs
MMYe/I0BOJ[CTBOM.

AHanu3 HaTypaJibHOTO MéEJa UMeeT KDUTHUYeCKM Ba)KHOe 3HaueHHe [l BbISBJIEHUS
(hanscupuLIMpoBaHHOM, pa30aB/ieHHOW WM HeKaueCTBeHHOMN MPOAYKLWH, a TAKXKe [/ 3allUThI 3[0POBbS
MUe/MHBIX ceMel U notpebuTeneii. Takue vcc/ie[0BaHKs TIO3BOJISIIOT OTPe/Ie/UTh (PepMEHTHBIN COCTaB
Méza, COOTHOIIIeHHe caxapoB (T/IFOK03a/(pyKTo3a), Co/ep)KaHWe BIard U TPOUCXOXKIEHHe, a TaKxke
TIOJTBEP/IUTH OTCYTCTBHE OCTAaTKOB aHTUOMOTHUKOB U TIECTHULIAIOB.

BoisBnenne danbcuduKanum: M03BOJISET yCTaHOBUTL (akT A00aB/ieHrsl caxapHBIX CUPOIIOB H/TH

WHBIX rpuMecen B Mép.
KauvecTBo u 6e30macHOCTB: OCYIIECTB/SIETCS KOHTPOJb BIKHOCTA U OTCYTCTBUSI TTOCTOPOHHMX
n00aBoK.
OnpepesieHrie TNPOUCXOKAEHHUS: TIOCPeJCTBOM IaMHOJOTMYECKOrO0 aHajqu3a yCTaHaB/IMBAETCS
OoTaHHUeCKOe u reorpaguryeckoe MIPOUCXOXK/eHHe Méza.
IMoaTBep)KAeHHe TMMIIEBOM IeHHOCTHU: TaKve TapaMeTpbl, Kak (pepMeHTHbIM COCTaB U [JuacTa3Hoe
YKC/I0, IOATBEPXKJAIOT JTeueOHBIE CBOMCTBA MEZA.

C yuéTOM BBIIIEN3/IOKEHHOTO aHa/lM3 TPOAYKIMUA ITYEe/IOBOJCTBA OCTAETCS  aKTyaJbHBIM
HarpaBJ/ieHeM HayUHbIX UCC/Ie/JOBaHUM.

Knwueeble cnoea: 2106a1pbHoe usMeHeHUue Kaumamad, MeOOHOCHAs Nnuend, HamypanbHblll Mmeo,
NbLIbYA, NPONOAUC, NPOOYKMbI NYea10800CMmed.

STUDY OF HONEYBEES PRODUCTIVITY INDICATORS AND ANALYSIS OF
QUALITY PARAMETERS IN THE CONDITIONS OF GLOBAL CLIMATE CHANGE

Jasarat Shabanov!, Samir Mahmudov'?*, Gulara Seyidova?, Musa Mammadov?, Ruhiyya
Gurbanova?, Sevda Sadykhova?, Sahib Jafarov?, Rufat Mehdiyev?, Samaya Valizade!

1 Azerbaijan Technological University
2 Beekeeping Experimental Station, Scientific Research Institute of Animal Husbandry and Fisheries
3 Institute of Genetic Resources, Ministry of Science and Education of the Republic of Azerbaijan

Global climate change has a serious negative impact on beekeeping, reducing nectar flow, disrupting
the flowering period of plants and weakening bee colonies. Rising temperatures disrupt the nutritional
balance of bees, reduce the productivity (fertilization ability) of queens and reduce resistance to diseases.
These factors lead to a decrease in honey yield and an increase in bee mortality. They are also
characterized by their impact on the quality of products.

For the first time, a separate study of the natural honey yield and its quality parameters of various
bee breeds and hybrids, lines, and populations was conducted.

The research results are of scientific and practical importance in terms of branding natural honey and
proving the quality indicators of productivity of various bee breeds and their offspring.

The aim of this scientific research is to check the composition of natural honey obtained from
various bee breeds and hybrids, populations and lines. In order to achieve this aim, the following tasks are
set out:

- creation of control and experimental facilities;

- procurement of natural honey;

- packaging of samples and conducting analyses;
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- analysis of results.

The bee colonies in the beekeeping farm of the “Production and Analysis of Beekeeping Products”
laboratory of the HBETI used as the object of research.

Natural honey analysis is critical to protecting consumer health by determining whether the product
is counterfeit, with additives or of poor quality. These analyzes can be performed by checking the
enzymes in honey, the sugar ratio (glucose/fructose), the amount of moisture and its origin, as well as
confirms the absence of antibiotic or pesticide residues.

Fraud prevention: honey mixed with sugar syrup or other ingredientsit turns out that it is not
mixed.

Quality and safety: the degree of moisture and admixture of honey are checked.

Determination of origin: from which flower and region honey was obtained by pollen analysis

it is being specified.

Confirmation of nutritional value: parameters such as enzyme content and diastase number

confirms its properties.

Taking into account the above, the analysis of beekeeping products of honey bees is relevant.

Keywords: global climate change, honey bee, natural honey, pollen, propolis, beekeeping products.
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iRI BUYNUZLU HEYVANLARIN BOZi ANOMALIYALARI VO
XOSTOLIKLORININ ETIOLOGIYASINDA SELEKSIiYON —-GENETIK
VO EKOLOJi AMILLORIN ROLU

SALEH MOHORROMOV#*, GULARO SEYIDOVA, ARZU MiRZOYEVA

Azarbaycan Respublikast EIm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak s., AZ 1106,
Azadlgq pr., 155
salehmaharramov@mail.ru

Seleksiyon-genetik va atraf miihit amillari iri buynuzlu qara mallarda ayri-ayr xastaliklarin,
anadangalma anomaliyalarin bas verma va yayilmasinda, hayat gabiliyyatinin pozulmasinda béyiik
rol oynayir.

Tadgigatlar goéstarir ki, miiayyan alamatlara (masalan, yiiksak mahsuldarhga) yonalmis
seleksiya va ekoloji amillar iri buynuzlu heyvanlarin anomaliya va xastaliklorinin etiologiyasinda
bir birlari ilo six slagadardir. Aparilan seleksiya islari gizli genetik qiisurlar1 giiclandira bilir,
ekoloji amillar isa (qidalanma, stress, saxlanma saraiti) triqqeralara sabab olur.

Heyvanlarin yetisdirildiyi arazilarde miihitin radionuklidlorle ¢irklanmasi leykozun
yayilmasinin, buzovlarda qalxanabanzar vazi xastaliyinin yaranma sabablarindan biridir. A va D
grup vitaminlarin dozasinin haddsn artiq cox olmasi teratogen faalliq gostorir ki, bu zaman
buzevlarda kiitlavi sakilda qgiisurlar yaranir - “yariq damaq”, cirtdan boyluluqg, hidrosefaliya.

Anadangslma anomaliyalarin fenotipik tezahiirii patologiyalara sabab olan mutant genlarin
saymndan asilidir. Bels genlarin tasir haddi onlarin sayi, yaxud kumulyativ samara giicii ils uygun
galir. Anomaliyalarin tazahiir etmasina cavabdeh olan genlarin kumulyativ tasir giicii atraf miihit
saraitindan ds asihdir.

Yiiksak radiasiya saraitinda iri buynuzlu qara mallarin leykoz, mastit va tuberkulyozla
xastalonma hallar1 yiiksalir. Radionukleidlorls cirklonmis arazilords  buzovlarda leykoz,
galxanabanzar vazi xastaliyi genis yayilir. Xroniki siialanma saraitinda olan heyvan genomunda
xromosomlarda radiasiyanin tasiri ti¢iin spesifik olan aberrasiyalar miiayyan edilib.

Aparilan arasdirmalardan bels naticaya galirik ki, heyvanlarda anomaliya ve xastsliklarin
etiologiyas1 genetik meyillik (cins xiisusiyyati, yaxin qohumluq inkisafi) va ekoloji amillarin
(yemlanma, saxlanma, iglim saraiti) miirakkab qarsihigh tasiri ilo tamin edilir ki, naticada irsi
x3staliklor yaramir. Mahsuldarhiga gorsa aparilan intensiv seleksiya stresslora hassashgi artirir,
rezistentliyi asag1 salir, buna gora da siiriiniin saglamhgmi idara etmak iiciin ekoloji genetikanin
n3zara alinmasi talab olunur.

Acar sézlar: seleksiyon-genetik amillar, atraf miihit amillori, heyvanlarda anomaliyalar, genetik
xastaliklor

Miiayyan alamatlara (masalan, yiliksak mahsuldarhiga) yonalmis seleksiya va ekoloji amillar
iri buynuzlu heyvanlarda anomaliyalarin va xastaliklarin etiologiyasinda bir birlari il six
dlagadardir. Aparilan seleksiya islari gizli genetik giisurlar1 giiclandira bilar, ekoloji amillar isa
(gidalanma, stress, saxlanma goraiti) triggeralara xidmat edar Heyvanlarda anomaliyalarin,
qiisurlarin va xastaliklarin garti genetik problemlari miiasir saraitds boyiik shamiyyat kasb edir.
Miiasir heyvandarliga keyfiyystca yeni yanasma movcud olanlarin koklii rekonstruksiyas: va
mohsuldarliq cohatdan yiiksak genetik potensiala malik, sanaye texnologiyasina yararl,
xostaliklare doéziimlii yeni heyvan cinslarinin yaradilmasindan ibaratdir. Stini mayalandirmanin
genis tatbiqi, heyvanlarin genis miqyasli seleksiyasi va biotexnologiya qisa miiddata regionlarda
siiriniin cins tarkibini dayismaya, yiiksak keyfiyyatli toradicilorden asas moahsuldarliq
alamatlarinin irsi méhkamlandirmasi {i¢iin intensiv istifads etmays imkan verir. Azarbaycanda
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Simmental (stlik-stidliik, siidliik-atlik), Holsteyn-Friz (siidliik), Aberdin-Angus, Sves, Sarole,
Belc¢ika-Mavi cinslarinin toxumlari ils siini mayalandirma aparir va yerli soraita uygunlagan
moahsuldar malazls alirlar.

Anomaliyalar balaliq daxilinde embriona, yaxud déls miisysan zararli xarici miihit
amillarinin tasirinden yarana bilir va bunlar teratogen amillor adlanirlar. Teratogenlar eyni
zamanda mutagen ds ola bilir. ©gar zararli amil cinsi hiiceyranin genetik aparatina tasir edirss o
irsi mutasiya yaradir. Tasir yetkin somatik hiiceyralara oldugda somatik mutasiyalar yaranir,
bazan isa tasir yetismayan embrional hiiceyralara olur. Anomaliyalarin sababini miiayyan etmak
liclin teratogen amillarin tasirinin olub-olmamasini, irsiyystin tasirini ve genealogiya analizi
dsasinda anomaliyanin irsiyyat tipini miisyyan etmak lazimdir. Bununla slagadar téradicilari
hayat qabiliyyati slamatlarine, toradicilik xiisusiyyotlorine goérs daha tam sakilds
giymarlandirmak zarurati meydana ¢ixir: xastaliklara doziimliiliik, patologiyalarin hiiceyralarin
irsi qurulusunda gedoan dayisikliklarla — gen va xromosom mutasiyasi naticesinds yaranmasi.
Uzun miiddstli takamiil va yetisdirma proseslarinds heyvan populyasiyalarinda zararli
mutasiyalar toplanir. Coxalmada mutasiya dasiyan ayri-ayri toradicilari istifads etdikds bu
yiikiin boyiikliiyii siini se¢ma tasirindan dayisilir.

Anomaliyalara ilk névbads genetik amillar, ikincisi, genetik amillarls miisyyan atraf miihit
amillarinin bilagmasi, {i¢iinciisii, isa asasan atraf miihit amillari sabab ola bilir. Buna miivafiq
olarag anomaliyalar boliiniir: genetik, irsi-ekoloji vo ekzogen  (fenokopiya). Genetik
anomaliyalar dedikds gen va xromosom mutasiyas1 naticasinda heyvan orqanizminds bag veran
morfofunksional patoloji dayisikliklor bagsa diisiilir. Gen mutasiyasi ontogenezin miixtalif
morhalalarinds organ va toxumalarin morfogenezini poza bilir. Hiiceyralarde xromosom sayinin,
yaxud qurulusunun dayisilmasi adston embrion inkisafinin dayanmasina, yaxud agir qiisurlu
inkisafi olan balalarin dogulmasina va heyvanlarda toradicilik funksiyasinin pozulmasina gatirib
cixarir. Etiologiyada asas rol letal va subletal genlars mexsusdur. insanlarda mutant genlarin
letal, yaxud subletal tasiri ilo slagadar iki mindan artiq anadangslms anomaliyalar miiayyan
edilib. Bels alamatlar heyvanlarda da askar edilib.

Heteroziqotlarin har naslinda irsiyyatin autosom-dominant tipinds anomaliyalarin tazahiirii
xarakterikdir. Mutasiya letal oldugda heyvanlar nasilverma qabiliyyatini saxlamirlar. Autosom-
dominant letal amillar qrupuna iri buynuzlu qara malda burun desiklarinin iki tarafli bitigmasi,
donuzlarda hemolitik sariliq ve yariq damagq, érdaklards beyin yirtig1, qoyunlarda anadangalma
hiposefaliya, toyuqlarda anadangslma qicolmalar aiddir.

Heyvanlarda miixtalif formali patologiyalar, eyni zamanda mahsuldarhigin vo rezistentliyin
zoiflomasi otraf miihitin ekstremal amillsrinin tesirindsn yarana bilir. Ekoloji garginlik,
regionlarda bas veran miixtalif gazalar, masalan Cernobil AES-da olan va b. gazalar heyvanlarin
maddalar miibadilasina, immun sistemina vo hiiceyralarin genetik strukturuna moenfi tasir
gostorir.

Heyvan cinslarinin yetisdirilmasinds adaptiv seleksiyanin yeni yanasmalarina asaslanan
ekoloji-genetik monitoringin, onun prinsip ve metodlarinin islanmasinds ciddi problemlari
yaranir. Heyvandarhigin ekoloji-genetik problemlarinin qarsisinda asagidaki masalalarin halli
dayanir:

1. Genigmiqyash seleksiya zamani ekoloji-genetik monitorinqin hayata kegirilmasi.

2. Heyvan xastaliklarinin epizootologiyasinda ve onlarin miialicasinds ekoloji-genetik
amillarin 6yranilmasi.

3. Genetik xastaliklara meyilli heyvanlarin seleksiyadan xaric edilmasi.

Iri buynuzlu heyvanlarin bazi xastaliklarinin bas vermasi vo yayilmasinda, anadan galma
anomaliya va onlarin yasamaq qabiliyyatinin pozulmasinda seleksion-genetik voa ekoloji
amillarin tasiri va rolunun miisysn edilmasina aid bir ¢ox tadqiqatlar aparilib. Miiayyan edilib ki,
heyvanlarin yetisdirildiyi srazilards miihitin radionuklidlarls ¢irklanmasi leykozun yayilmasinin,
buzovlarda galxanabanzar vazi xastaliyinin yaranma sabablarindsn biridir. Tadgigatlarda A va D
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grup vitaminlarin dozasinin haddsn artiq cox olmasinin teratogen faallig1 siibut edilib ki, bu
zaman buzovlarda kiitlavi sakilds qiisurlar yaramir - “yariq damaq”, cirtdan boylulug,
hidrosefaliya.

Yalniz xromosomlarda lokalizasiya edsn genlarls determinasiya edan alamatlar atadan
ogula, yaxud anadan qiza irsi olaraq kecir. Buna cinsiyyati miiayyan edon HY genlari misal ola
biler. Bazi baliglarin {izgaclarindaki Iskalar yalmiz erksk fardlards olur, atadan erkak fardlara
otiiriiliir. Demali, bu determinant alamat Y-xromosomda lokalizasiya edir. Insanlarda qulaglarin
tiiklii olmasi yalniz kisilards olur va atadan ogula verilir.

X xromosomla alaqadar irsiyyatds genlar dominat va ressesiv ola bilirlar. Irsiyyst X-
xromosomlarla tam baglh dominant genlards oldugda slamatlar biitiin nasilds biiruzs verir,
autosom-dominant irsiyystden fargli olaraq bu hallarda atanin dominant alamati yalmz qiz
fardlarls otiiriiliir, ananin dominant slamati isa bu va ya basqasi ila barabar saviyyads olur.

Miiayyan kateqoriyalarla nisbatds anadangslms anomaliyalarin biiruza verilms daracasi
endogen va ekzogen amillardan asilidir. Bu slamatlarin fenotipik tazahiirii anomaliyalara sabab
olan mutant genlarin sayindan asilidir. Bels genlarin tasir haddi onlarin say1, yaxud kumulyativ
somara giicli ile uygun galir. ©gar bu genlarin giicli, yaxud tssiri norma haddini asarsa
anomaliyalar tazahiir edar. Bu gostaricilar hadd normasindan asagidirsa heyvanlarda qiisur va
patologiyalar biiruze vermir, normal galirlar. Anomaliyalarin tazahiir etmasina cavabdeh olan
genlarin kumulyativ tesir giici atraf miihit saraitindan asilidir. Straf miiht saraiti pis tarafa
doyisildikds genlarin zararli samorasi tazahiir edir, optimal garait slamatlerin ortaya ¢ixma
haddinds olduqda anomaliyalar yiiksalir. Bunlara heyvanlarin infeksiya ve invaziyalara qgarsi
rezistentliyini misal gostora bilarik. Bu cahatdan iki tip heyvanlar ayird edilir: rezistentli, buna
gora sag galib yasayanlar, hassas heyvanlar, bu sababdan 6lanlar. Radiasiyanin saviyyasinin
yiiksaldiyi seraitds Qara-ag ve Isvecra cins inaklards leykoz, mastit, tuberkulyozla xastalonma
tez-tez qeyda alimirdi ki, bu da heyvanlarin atraf miihitin alverissiz amillarina garsi durmagin irsi
qabiliyyatini gostarir.

Heyvanlarda atraf mihit amillarindan yaranan qiisurlar1 fenokopiya adlandirirlar. Qiisur,
yaxud anomaliyalarin fenotipik qrupu irsi dayisilan mutasiya verir. Landauera hipotezina asasan
fenokopiya genetik vo atraf miihit amillarinin birlikds tasirindan bas verir. O, fenokopiyanin
sobabini ressessiv mutasiyalarin heteroziqot dasiyicilarinin teratogen maddslara daha giiclii
hassasligl, hamcinin modifikator genlarin vo atraf miihit amillsrinin birgs tasiri ils izah edir.
Eyni zamanda heteroziqot fardlards olmayan ikinci mutant allellar miiayyan straf miihit amillari
ila konpensasiya edils bilar. Bu homoziqotluga xas olan fenotipla naticalanir. Masalan,
qusculugda yumurtalarin inkubasiya prosedurlarina amal edilmadikds ciicalards irsi alamatlara
banzar qiisurlar miisahids edilir.

Damazliq vo sonaye tasarriifatlarinda toéradici bugalarda letal va yarim letal genlarin
dagsinmasim yoxlamaga taklif olunan prinsiplar, onlarin toradicilik hayat qabiliyyastlarini va
ekoloji-genetik monitoring prinsiplarini giymatlandirarak biitovlitkds asas tasarriifat xeyirli
alamatlarls seleksiyanin biitovliikds samaraliliyini yiiksaltmak olur.

Xroniki giialanma seraitinds olan heyvanlarin da genomunda (1 yuori/ km?®) xromosom
aberrasiyasina radiasiya tosiri iiclin xiisusiyyatlar miiayysan edilib. Xromosom aberrasiyasi
(venidenqurma) — xromosomlarin qurulus va say doyisikliyi olub, radiasiyanin, kimyavi
maddalarin, yaxud viruslarin tssirindsn DNT-nin qirilmasi, onlarin diizgiin birlasmamasi ils
yaranir. Bu pozgunluglar irsi patologiyalara, dolsiizlilysa va bogazigin pozulmasina (bala
salmaya) sabab ola bilir. Floks va Arkan bugalarindan alinan Ayrsir cins buzovlarda “yariq
damaq”, cirtdanboyluluq kimi giisurlar miivafiq olaraq 20% va 11% tozahiir edir.
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Sakil 1. Damagin tam bitismamasi

Bu anomaliyalarin etiologiyasinin analizi naticasinda teratogen amillarin tasiri A va D qrup
vitaminlarin dozasinin artmasi ils alagadar izah edilir. Pijon vo Ranta cinslarinin bugalarindan
alinan buzovlarin alt ¢enalarinin qisa, anusun kasikli olmas: genetik amillarls izah edilir. Eyni
atraf miihit garaitinds 36 toradicinin doéllarinin postnatal itkisinin tezliyini miisyyan etmak {i¢iin
aparilan analizlar yaxin cins malazlards 6liim faizinin daha yiiksak oldugunu gostarir, bu da
immunodefisitla alagadar izah edilir. Son zaman aparilan tacriibalards siibut olunub ki, Holsteyn
cinslarinin téradicilari immunodefisit mutasiyalarin dasiyicilaridir.

Qara-ala cinslarinds irsi giisurlardan biri da gobak yirtig1 olub yeni dogulmuslarin 2,7%-ni
tagkil edir. Yeni dogulanlarda 6liim faizinin yiiksak olmasi1 hesabina Holsteyn cinsinin bugalarin
(mutasiya dasiyicist kimi) toradicilik ve damazliq magsadils istfadedon mahrum etmak
magsadauygun hesab edilir (siid mahsuldarlig1 nazars alinmuir).

Aparilan tadqiqatlarin naticalarina asaslanaraq bels ganasata galirik ki, bugalar nasilverma
moahsuldarligina, dollsrin yasamaq qabiliyystina, gizli genetik qiisurlar1 dasimasina gora
kompleks giymatladirilmalidir.

Heyvanlarda genetik qiisurlarin giiclanmasi, dar (spesifik) alamatlara yonalmis seleksiya,
ressesiv genlar iiclin anomaliyalarin inkisafina cavabdeh olan homoziqotlugun artmasina sabab
ola bilir (masalsn, anadangalms iirak qiisurlar, cirtdanboylulug). Seleksiya va siini
mayalandirma naticesinds alinan yiiksask mahsuldar cinslar ketoza, mads yerdsyismasina
(sixilmast), siid qizdirmasina (hipokalsemiya) meyilli olurlar.

Seleksiya va siini se¢mada heyvanlarin diizgiin yemlandirilmamasi ds alinan balalarda qiisur
va xoastaliklorin yaranmasina stimul edir. Balanslagdirilmamis rasion, mikroelementlar
catismamazlig1 (xiisusan da hipomagnezimiya), asan hazm olunan karbohidratlarin artighg:
(asidoz, ketoz) anomaliyalarin bag vermasinds ssas amillardan hesab edilir. Ekoloji amillardsn
iqlim, heyvanlarin saxlanma goraiti, xiisusila da stress, soyuglama, haddinden artiq sixilma
mastita sabab olur, immunodefisitlar yaradir. Biotik amillar hesab edilan infeksiyalar, parazitlar,
hansi ki, zaiflomis vo genetik meyilli heyvanlara daha cox tesir edir, onlarda anomaliyalara
sabab olur. insanlarin faaliyyati naticasinds yemlarin ¢irklsnmasi, heyvanlarin daginmasindan,
naqliyyatdan olan stresslor do anomaliyalarin yaranmasinda rol oynayir. Belalikla, seleksiya
noaticesinds yeni cins va moalazler alinir, ekoloji amiller iss iri buynuzlu heyvanlarda
anomaliyalarin tazahiiriinii va xastaliklarin bas vermasini “iga salir”. Bunlari heyvanlarin
yetisdirilmasinds nazars almaq lazimdir.

Yuxarida gostarilon amllari ayriliqda tasir obyekti kimi da gabul etmak diizgiin deyil, ¢iinki
onlar kompleks sakilds tesir edir va biri digarinin tasirini giliclondirir, anomaliyalarin
yaranmasinda birga istirak edirlor. Heyvanlarda olan genetik meyillik (seleksia), diizgiin
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olmayan yemlanms (ekologia) ketoz, yaxud asidoz amals gatiri. Iri buynuzlu gara malda genetik
zaiflik va stressli saxlanma soraiti (ekologiya) immunitetin zaiflamasina sabab olur, heyvanlar
mastitla xastalanirlar.

Iri buynuzlu gara malda bir gox xastsliklarin, anadangslms anomaliyalarin bag vermasinds
va yayllmasinda, yasamaq gabiliyyatinin pozulmasinda seleksion-genetik vo ekoloji amillarin
rolunu miisyyan etmakls slagadar asasl miiayinalar aparilmisdir. Heyvanlarin genetikasinda XI
faktor catismamazhgi, porfiriya, parakeratoz, gangliozidoz, sindaktiliya, atraf azalslarin
atrofiyasi, atraflarin amputasiyasi — akroteriaz, dodaqglarin medial genislanmasi, bas beyin sulu
sisi — hidrosefaliya, epiteli qiisurlari, cinsls alagsli yun ortiiyli, buynuz gisanin bulamiglig,
cirtdanboyluluq — axondroplaziya, harskat koordinasiyasinin pozulmasi — ataksiya, bogazligin
cox cokmasi, gobak qrijasi, spastik parez. Qara ala cinslards genetik anomaliyalarin spektri,
Ayrsir cins qara mallarda genetik anomaliyalarin spektri, radiasiyanin hiiceyranin irsi qurulusuna
tosiri kimi tadqiqatlar da bu sahads aparilan tacriibalardandir.

Iri buynuzlu qara malda leykozun etiologiyas: ve yayilmasim arasdirmaq istiqamatinds
genetik saviyyads aparilan miiayinalar xastaliyin insan ti¢lin bir basa tahliikali hesab edilmadiyi
miidyyan edilib, bels ki, yoluxma hallar tasdiq olunmayib va virus insan orqanizmins adaptasiya
olmur. 9sas tahliiko konsorogen maddalarin va toksinlarin oldugu xasta heyvanlarin siid va at
mohsullarinn istifade edilmasidir. Bu mshsullar xammal formasinda istifads edildikds 70%
hallarda insanlarda onkoloji proseslar toranir.

Holsteyn cins qara mallarda genetik anomaliyalarin spektri intensiv seleksiya ils tomin edilir
va bura letal, arzu edilmayoan ressessiv mutasiyalar daxildir. Embrional 6liimi{i, hamcinin
leykositlarin adgeziya catismamazhigi kimi inkisafda olan qiisurlari, holsteyn homoziqotluq
sindromu va uridinmonofosfatsintaza catismamazhigi kimi ssas anomaliyalar1 yaradan fertil
haplotiplardir (HH1-HH6).

Son dovrlards Rusiyada nadir bir proekt reallasdiririlir - genetik modifikasiya olmus inaklar
yaratmaq {izarinds islayirlar hansi ki, hamin metodlardan insanlarda gen terapiyasi iiciin istifada
edirlor. Tadqiqgatlar naticasinds alinacaq inaklerin buynuzu olmayacaq, leykoza qarsi
anadangalms immunitetlari olacaq, an asasi1 da odur ki, siid mahsullarina allergiyasi olan insanlar
da onlarin siidiinii i¢a bilacaklar.

Amerikali alimlar heyvanin genomunu insan genomuna miimkiin gadar yaxinlagdirmaq
magsadila heyvan genomunun modifikasiyas1 istiqgamatinds goriinmamis naticalar alda ediblar
ki, bu da galacakda transplantasiya iigiin orqan catismazliginin aradan qaldirilmasina kémoak eda
bilar.

Aparilan aragdirmalardan bels naticays galirik ki, heyvanlarda anomaliya va xastaliklarin
etiologiyas1 genetik meyillik (cins xiisusiyyati, yaxin qohumluq inkisafi) va ekoloji amillarin
(yemlanma, saxlanma, iglim saraiti) miirakkab qarsiligh tasiri ils tamin edilir ki, naticads irsi
xastaliklar yaranir. Mahsuldarliga goro aparilan intensiv seleksiya stresslara hassashigi artirir,
rezistentliyi asag1 salir, buna gora da siiriiniin saglamligini idars etmak iiciin ekoloji genetikanin

nazara alinmasi talab olunur.
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(nMTaHue, CTpecc, YCIOBUS COAepKaHusT) SIBIISTFOTCS] TPUTTePHBIMU (haKTOpaMH.

3arpsisHeHHe OKpYyJKalolleid cpeibl paZUOHYK/IWZAMU B pailioHaX pa3BeleHHs] >KUBOTHBIX
paccMaTpuBaeTcs Kak JakTop pHcKa PacrpoCTpaHeHust JieKeMyH U 3a00/1eBaHUM IWTOBUAHOM >Kee3bl
y TeJIT.

M30bITOUHBIE /103bI BATAMHUHOB A 1 D MPOSB/IAIOT TEPATOTEHHYH0 aKTUBHOCTD, UTO B JIAHHOM CJTy4ae
TIPUBO/TUT K MaCCHUBHBIM fleeKTaM Y TeJIST - paciiie/iiHa HéOa, KapJMKOBOCTh, THpOLiedaus.

@deHOTUTIMUECKOE TIPOSIBJIEHNE BPOXKEHHBIX aHOMAasIUi 3aBUCUT OT KOJIMYeCTBa MyTaHTHBIX 'eHOB,
BbI3BIBAIOIIMX IATOMOTMU. [1opor mposiBjieHrs1 IPU3HAKOB TaKMX T'€HOB COOTBETCTBYET UX KOJIMUYECTBY,
WM KyMyJAsSTUBHOMY 3@dekty. KyMmynatuBHbii 3(@eKT TeHOB, OTBETCTBEHHBIX 3a IIpOsiB/ieHUe
aHOMaJThi, TaK)Ke 3aBUCUT OT yC/IOBUI OKPY>Karollel cpe/ibl.

B yc/ioBUSIX BBICOKOM pajyalid yBelIW4rBaeTcsl 3a007eBaeMOCTh JieHWKeMueld, MacCTUTOM |
TybepKy/ie30M y KpYIHOTO CKOTa. B palioHaX, 3arpsi3HEHHBIX PaUOHYK/IH/IAMH, Y TEJAT IMPOKO
pacrpocTpaHeHbl JeKeMus ¥ 3a00ieBaHUs LIIUTOBUIHOM >Kefe3bl. B reHOMe KMBOTHBIX, TIOZBEPTIINXCS
XPOHHUYeCKOMY O0O/y4eHUWIo, BbIssBJieHbI abepparuy, crieliduuHbIe A7 BO3AeHCTBUS pajvaliyd Ha
XPOMOCOMBI.

Ha ocHoBaHUM TIpOBe/IEHHBIX WCCIeJ0BaHWN MOXKHO CZieslaTh BBIBOJ, UTO 3THOJIOTHS aHOMaIud U
3aboneBaHWii Yy  OJKMBOTHBIX  OOYyC/IOBJiIeHA  CJIOXKHBIM ~ B3aWMOJEMCTBHEM  Te€HETUYeCKOU
TIpepacrioyio)KeHHOCTH  (CesieKIus, WHOPUAWHT) W (aKTOpOB OKpy»Karolied cpefnl (KOpMJIeHue,
cojiep>kaHue, KTMMaTHUYeCKHe YCIOBUS), UTO TIOBBIIIIAET PUCK Pa3BUTHS HAC/Ie[CTBEHHO 00YC/IOBIEHHBIX
3aboneBanuii. VIHTEeHCUBHBIN OTOOP TO TIPOJAYKTUBHOCTU TIOBBIIIAET BOCTIPUMMYMBOCTL K CTPECCY H
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CHM)XaeT yCTOﬁQHBOCTb, Mo3TOMYy [Jid YyIIpaBJ/ieHUA 300POBbEM CTaa HBO6XO,III/IMO YUHUTBIBATh
reHeTnyeckre u CpeaoBbie (baKTopr.

Kaioueeble cnoea: Knouegble cn08a: ceneKyuoOHHO-2eHemuueckue (akmopbl, (akmopbl
OKpydicaroujell cpedbl, GHOMAAUU Y HCUBOMHBIX, 2eHemuyeckue 3a60/1e8aHust

SELECTION, GENETIC, AND ENVIRONMENTAL FACTORS iN THE ETiOLOGY OF
CERTAIN CATTLE ANOMALIES AND DiSEASES

Saleh Maharramov*, Gulara Seyidova, Arzu Mirzayeva
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Selection, genetic, and environmental factors play a significant role in the emergence and spread of
certain diseases, congenital anomalies, and viability disorders in cattle.

Research shows that selection factors targeting specific traits (e.g., high productivity) and
environmental conditions are closely interrelated in the etiology of cattle anomalies and diseases.
Selection can exacerbate latent genetic defects, while environmental factors (nutrition, stress, and housing
conditions) may act as triggers.

Environmental contamination with radionuclides in cattle-breeding areas is considered a risk factor
for the spread of leukemia and thyroid disease in calves. Excessive doses of vitamins A and D exhibit
teratogenic activity, which can lead to severe defects in calves, including cleft palate, dwarfism, and
hydrocephalus.

The phenotypic manifestation of congenital anomalies depends on the number of mutant genes
causing the pathologies. The threshold for the expression of these genes corresponds to their number, or
cumulative effect. The cumulative effect of genes responsible for the manifestation of anomalies also
depends on environmental conditions.

High levels of radiation exposure increase the incidence of leukemia, mastitis, and tuberculosis in
cattle. Leukemia and thyroid diseases are common among calves in areas contaminated with
radionuclides. Chromosomal aberrations specific to radiation exposure have been identified in the
genomes of animals subjected to chronic irradiation.

Based on the research conducted, it can be concluded that the etiology of abnormalities and diseases
in animals is determined by a complex interaction between genetic predisposition (selection, inbreeding)
and environmental factors (feeding, housing, climatic conditions), which increases the risk of developing
hereditary diseases. Intensive selection for productivity increases susceptibility to stress and reduces
resilience; therefore, herd health management requires consideration of both genetic and environmental
factors.

Keywords: selection-genetic factors, environmental factors, anomalies in animals, genetic diseases
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UOT 581.2.632.4.9. 635.8
COYIRDOKLI MEYVO BITKILORININ FITOPATOLOJi TODQIQi

ISMAYIL MOCIDLi*, OMiNO ROKiDO

Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki s., AZ 1106, Azadliq
pr. 155
mecidli-ismayil@mail.ru

Mbagqalads Genetik Ehtiyatlar institutunun Tovuz ve Agdas Elmi Tadgigat Bazalarinin
genofond baglarinda ex-situ saraitinda yetisdirilan ¢ayirdakli meyva bitkilarinin (arik, saftal, gilas,
alca, gavali, albuxara, goyam, zogal, azgil) gobalak xastsliklarila sirayatlonmalarinin fitopatoloyi
giymatlandirilmalarindan bahs edilir. Ffitopatoloyi giymatlandirilmalar zamam miisahids edilon
gobalak xastaliklarina immunluq, yiiksask davamliliq, davamliliq va tolerantliq niimayis etdirmis
sort va formalar ananavi va marker asash seleksiya islarinin aparilmasma calb edilacakdir.
Miisahidalar zamam 9tirli saftali sortunun yarpaqlarinda 1-2 balla klasterosporioz (Clasterospo-
rium carpophilum (Lév.) xastaliyi, meyvalarinin isa monilial yamigi-moniliozu va ya boz ciiriimasi
(Monilinia laxa (Aderh.) xastaiyi 1-2 balla qeydsa alinmisdir. Olibayli Saftali sortunda yarpaq
qivrilmas1 xastaliyi 2-3 balla (Taphrina deformans (Berk.) askar edilmisdir. Orik sort va
formalarinda klasterosporioz (Clasterosporium carpophilum Lev.) xastaliyi (9tirli, May-Goranboy,
Orik-Fiizuli, Sahiba, Miirabba arik) 1-2 balla, yarpaq qivrilmasi (Taphrina deformans Berk.)
(Zeynabi tiiksiiz, Badam) xastaliyi 2 balla geyda alinmisdir. Gilas sort va formalarinda (Okiiziirayi,
Qara gilas-Quba) kokkomikoz (Coccomyces hiemalis Higg.) xastaliyi 1-2 balla, meonilial yamgq-
monilioz va ya boz ciiriimasi (Monilinia laxa (Aderh.) 1-2 balla va klasterosporioz (Clasterosporium
carpophilum Lev.) xastaliklari 1-2 balla geyds alinmusdir. Alca sort va formalarinda klasterosporioz
(Clasterosporium carpophilum Lev.) xastaliyi (Racabli-1, Qirmiz1 alca) 1-2 balla qeyds alinmisdir.
Mashati géyam sortunun yarpaqlarinda 2 balla klasterosporioz (Clasterosporium carpophilum
(Lév.) xastaliyi, geyda alinmisdir. Gaval sort va formalarinda klasterosporioz (Clasterosporium
carpophilum Lev.) xastaliyi (Yapon, Yasti1 yapon, Sari gavali-GETM, Qax gaval, Xirda goyam,
Qara gaval) 1-2 balla, yarpaq yamghg: (Qirmizi gavali, Sar1 uzun, Qara albuxara, Xatmi gaval) 1-
2 balla geyds ahmnmisdir. Nektarin saftalisinda, Goycasoltan alca va Super gavali, Zogal
(Armudvari), Ozgil (Kamorli) sortlarinda hec¢ bir xastalik miisahida edilmamisdir.

Acar sozlar: cayirdokli meyvalor, ex-situ, Clasterosporium carpophilum (Lév.), Monilinia laxa
(Aderh.), Taphrina deformans (Berk.), Coccomyces hiemalis Higg.

GIRIS

Respublikamizin cografiyasinda, matbaxinds va ansnavi tesarriifatinda ¢ayirdakli meyvalar
xtisusi yer tutur. Bu meyvalar ham qida dayari, ham ds insan saglamhg: iiciin shamiyyatli rol
oynayir. Cayirdakli meyvalar ham genis yayilmig bag bitkilari kimi, ham do tabii flora
elementlari kimi bolgamizds zangin cesidds mévcuddur.

Cayirdakli meyvalar — elmi dills “drupe” adlanir — morfoloji baximdan 6ziinds bir ne¢s
saciyyavi xtiisusiyyatlar dasiyir. Onlarin asas xiisusiyyati icarisinda bark, oduncaql va bir va ya
bir ne¢e toxumdan ibarst ¢ayirdayin olmasidir. Meyvanin ati adaten sirali, stirli, vitamin va
minerallarla zangin olur. Cayirdak, asasan, bitkinin nasilartirma funksiyasini yerina yetirir va
yeni bitkilarin yaranmasina sarait yaradir. Cayirdakli meyvalarin sathi hamar, bazan iss tiikli va
ya nazik dorili ola bilsr. Bu tip meyvalards vitamin C, A, kalium, magnezium, damir, lif va
miixtalif antioksidant maddalar bol olur. Cayirdsakli meyvalar hazm sistemini tenzimlayir,
immuniteti giiclandirir, lirak-damar xastaliklarinin garsisini alir, dsrinin va gozlarin saglamligim
goruyur. Bu meyvalarin taza, qurudulmus va ya emal olunmus formada istifads edilmasi genis
yayilib. Azarbaycanda an ¢ox yetigdirilon va istifads olunan ¢ayirdskli meyvalara albali, gilas,
arik, saftali, gavali, albuxara, alca, goyam, azgil daxildir.
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Tarixi manbalara va arxeoloji tapintilara asasan, Azarbaycan arazisi gadim zamanlardan
¢ayirdakli meyvalarin becarilmasi va istifads edilmasi baximindan zangin ananalara malikdir. Bu
tip meyvalarin, hamcinin iqtisadi, ekoloji ve madani daysri ds bdoyiikdiir. Miiasir dévrda
¢ayirdakli meyvalar ham taza halda, ham ds emal olunmus mahsullar (miirabbs, kompot, sira va
s.) saklinda insanlarin giindalik rasionunun ayrilmaz hissasina cevrilib. Cayirdskli meyvalarin
novlari, biologiyasi, faydalari, becarilmasi va saxlanma qaydalar1 haqqinda genis va shatali
moalumat alds etmak takca maraq iiciin deyil, ham ds saglam va diizgiin gqidalanma baximindan
vacibdir. Bu meyvalerin xiisusiyystlarini va insan hayatinda oynadigi rolu bilmak, eyni
zamanda, kand tasarriifat1 va bagciliq faaliyyati ile masgul olanlar {iciin da olduqca faydalidir.

MATERIAL VO METODLAR

Genetik Ehtiyatlar Institutunun Tovuz ve Agdas Elmi Tadgigat Bazalarinin genofond
baglarinda ex-situ goraitinda yetisdirilon ¢ayirdakli meyva bitkilarinin (srik, saftal, gilas, alca,
gavali, albuxara, goyam) gobalak xastaliklarila (klasterosporioz, yarpaq qivrilmasi, monilial yamgi-
monilioz va ya boz ciiriimasi, kokkomikoz) fitopatoloyi giymsatlandirilmalsri Q. A.Lobanovun
(1980), V.M.Tarasovun (1981), Y.T.Dyakov va b. (2001), K.V.Popkova, V.A. Skalikov va Y.M.
Stroykovun (2005), M.M. Levitinin (2018) metodikalar1 asasinda 5 balli skala tizra: (0 bal -
yoluxma yoxdur; 1 bal — yarpaq sathinin 10%-a gadari yoluxur; 2 bal — yarpaq sathinin 11-25%-
i yoluxur; 3 bal — yarpaq sathinin 26-50%-i yoluxur; 4 bal — yarpaq sathinin 50%-dan ¢oxu
yoluxur) tadqiq edilarak fitopatoloji giymatlandirmalar aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Institutun Tovuz ve Agdas Elmi Tadgiqat Bazalarimn genofond baglarinda ex-situ seraitinds
yetisdirilon cayirdakli meyva bitkilarinin vegetasiya movsiimii arzinds aparilmis fitopatoloji
miisahidalori ~ zamam  agaclarda  gobalak  xastaliklorindan  asasen  klasterosporioz
(Clasterosporium carpophilum (Lév.), meyvalarin monilial yanig1 - moniliozu va ya boz
clirimasi (Monilinia laxa (Aderh.), yarpaq qivrilmasi (Taphrina deformans (Berk.) vo
kokkomikoz (Coccomyces hiemalis Higg.) xastaliklari agkar edilmisdir.

Biitiin ¢ayirdaklilar asasan isa arik va saftali klasterosporioz (Clasterosporium carpophilum
(Lév.) xastaliyilo siraystlanmislar. Erken yazda havalarin bu xastsliyin inkisafi ticlin slverisli
kecdiyindan, bagdaki diger coyirdskli meyva bitkilori da (alga, gdyem, gilas, gavali) bu
xastalikls sirayatlonmislar. Son illar xastalik alcada, gavalida, albali va gilasda da genis
yayillmigdir. Boy va ci¢ek tumurcuqlari, yarpaglar, meyvalar, zog va budaglar xastalikls
yoluxurlar.

Xastalik saftalida yarpaq va budaqlarda, arikds, albali va gilasda isa yarpaq ve meyvalarda
giiclli inkisaf edir. Yarpaglarin yoluxmasi nisbatan xarakterik olur. Onlar iizarinds avvalcs xirda,
qurmizivari lakalar amals galir. Lakalarin kanarlar1 sonradan geyri-miiayysn hasiyali, markazi
hissasi acig-sar1, va ya qonur rangli olur. Lakalar olciisiina vo formasina gora miixtalif olurlar.
Yarpagin yoluxmus sahalarinds desiklar amals gatirir. Mahz ela bu sababdan ds xastaliys bazan
“desikli xallama” da deyilir. Xastalik giiclii inkisaf etdikds yarpaqglar tokiiliirlar (Hassanov 2007;
Macidli, 2019).

Bu xastalik otirli saftali va arik sort va formalarinda (Stirli, May-Goranboy, Orik-Fiizuli,
Sahiba, Miirabba arik), alga sort ve formalarinda (Racabli-1, Qirmizi alga), gavali sort va
formalarinda (Yapon, Yast1 yapon, Sar1 gavali-GETM, Qax gavali, Xirda goyam, Qara gaval),
gilas sort ve formalarinda (Okiiziirayi, Qara gilas-Quba) iss 1-2 balla, géyem sortunun
yarpaqlarinda (Mashati) 2 balla geyds alinmigdir (Cadval 1).

Gobalak sporlarinin intensiv yayilmasi asasan yaz fasli arafasinda olsa da o, biitiin yay boyu
davam edir. Iyul ayinda da xastaliyin kiitlavi yayilmas1 miisahida olunur. Gébalak 6z inkisafini
sakitlik dovriinds-payiz va qisda da davam etdirarak agacin tumurcuq va zoglarini yoluxdurur.
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Odur ki, xostaliyin ziyam bdyiikdiir. O, agaclan zsifladir, tumurcuglarin tokiilmasi ila

mohsuldarlig1 asag1 salir va meyvenin xarici goriiniisiinii korlayir (Sakil 1).
e .

Sakil 1. Klasterosporiozla (Clasterosporium carpophilum (Lév.) sirayatlanmis arik va saftali meyva va

yarpaglari
Cadval 1.
Cayirdakli meyva bitkilarinin fitopatoloji giymatlandirilmasi
Sort va Xostaliklar, ball

No formalar Klasterosporioz Monilioz Kokkomikoz | Yarpaq qivrilmasi
1. | Saftalh 1-2 2 - 2-3

2. | orik 1-2 2-3 - 2

3 | Gilas 1-2 1-2 1-2 -

4. | Alca 1-2 1-2 - -

5. | GOyam 2 - - -

6. | Gavah 1-2 1-2 - -

Coyirdakli bitkilards genis yayilmis xastaliklardsn biri ds meyvslsrin monilial yamgi-
moniliozu va ya boz ciirtimasi (Monilinia laxa (Aderh.) xastaliyidir. Xastalik arikda, albali va
gavalida genis yayillmisdir. Cigaklamadan dsrhal sonra xastaliyin ilkin alamatlari agacin ayri-
ayr1 budaqlarinin birdsn qurumasi ils tezahiir edir. Xastaliya yoluxmusg yarpaqlar, ¢icaklar
bozarib quruyaraq uzun miiddst agacdan asili qalirlar. Gébalayin intensiv inkisafi zamani agacin
biitiin ¢i¢ok va zoglan odla qarsilanmig-yanmis bir gérkem aldig iiciin xastalik monilial yanig
adlanir (Hassnov, 2007; Macidli, 2019).).

Meyvalarin yoluxmasi hasarat va dolu vurma zamani amals galmis zadalanma yerlarindsn

bas verir. Clirlimiis meyvalar bazan quruyaraq yaza qadsr agacdan asili halda qalirlar (Sakil 2,
3).

Sakil 2. Gilas meyvalarinin monilial yamigi-moniliozu va ya boz ¢iiriimasi (Monilinia laxa (Aderh.),
xastaliyi

Meyvalarin monilial yanigi-moniliozu va ya boz ¢iiriimasi (Monilinia laxa (Aderh.) xastaliyi
saftali sortunda 1-2 balla, arik sort va formalarinda (iri ag arik-Eigin, Sakari) 2-3 balla, alca sort
vo formalarinda (Qirmizi1 miirabba-sah) 1-2 balla, gavali sort va formalarinda (Qirmizi gavali,
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Sar1 uzun, Qara albuxara, Xatmi gavali) 1-2 balla, gilas sort va formalarinda (Okiiziirayi, Qara
gilas-Quba) 1-2 balla geyds alinmigdir (Cadval 1).

&

= “—p

Sakil 3. Saftali meyvalarinin monilial yamigi-moniliozu va ya boz ¢iirtimasi (Monilinia laxa (Aderh.),
xastaliyi

Miisahidalar zamam geyds alinan névbati xastalik gilas sort va formalarimin (Okiiziirayi,
Qara gilas-Quba) sirayatlandyi kokkomikozdur (Coccomyces hiemalis Higg.). Bu gilas sort va
formalarinda xastalik 1-2 balla geyda alinmigdir (Cadval 1).

Gobalakls gilasin cavan odunlasmamis saplagi va albali meyvalari ds yoluxur. Yarpaglarin
izarindo tiind-boz rangli, xirda, coxsayl six 1skalsr amals galir. Yarpaqlarin altinda iss Iakalarin
yerinds ¢ahrayi-ag gobalak yastigciglar aydin goriiniir. Meyvalarin iizerinds gshvayi rongli
agimtil gobalak ortiiklii, kifayat gader iri, basiq Iakalar amala golir. Xastaliyin ilkin alamatlari
iyunun birinci yarisinda tazahiir edir. Yay oarzinds bir ne¢a yoluxma ils xastalik kiitlavi sokilda
yayila bilir. Yoluxmanin ilk giinlarinds olan atmosfer ¢okiintiilari xastaliyin inkisafinda asas rol
oynayir. Xastalik agaclarin saxtaya doziimliyiinii asag1 salir (Hasanov, 2007; Macidli, 2019).
(Sakil 4).

Sakil 4. Kokkomikoz xastaliyila (Coccomyces hiemalis Higg.) sirayatlanmis gilas yarpaglari

Fitopatoloji giymatlondirma zamam qeyds alinan névbati xastalik toradicisi Taphrina
deformans (Berk.) Tul. gébalayi olan yarpaq qivrilmasidir. Miisahidslar zamamn saftali sortunda
(Slibayli) yarpaq qivrilmasi xastaliyi 2-3 balla, arik sort va formalarinda (Taphrina deformans
Berk.) (Zeynabi tiiksiiz, Badami) iss 2 balla geyds alinmisdir (Cadval 1).

Xastalik genis yayilmagla, ilkin alamatlari erkan yazda, yarpaglar acgilandan sonra tazahiir
edir. Yoluxmus cavan yarpaglarin iizari dalgali olub, qivrilirlar. Xasta yarpaglar galinlasarag,
elastikliyini itirib, kovrak va ayri olurlar. Yoluxma yerlari sari-qirmizi1 va ya acig-yasil ranga
boyanir. Bels yarpaqlar tezliklsa quruyub tokiiliir va xastaliyin giiclii inkisafi zamani agaclar
tamamila ¢ilpaq qgalirlar (Sakil 5).

Bu zaman tumurcuglar tokiiliir, agacdaki meyvalar isa yetismirlar. Xasta agaclarin bdyiimasi
vo inkisafi geri gqaldigindan onlarin saxtaya davamlilig1 zaiflayir. Yarpaglardan alava xastaliya
bazan meyvalar do yoluxur. Bels meyvalarin sathi nahamar olub, {izarinds bazan catlar amals
golir. Xastaliya yoluxmus zoglar galinlasaraq ayilirlar (Hasanov, 2007; Macidli, 2019).

Nektarin saftalisinda, GoOycasoltan alca va Super gavali, Zogal (Armudvari), 9zgil (Kamarli)
sortlarinda heg bir xastalik miisahids edilmamisdir.
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Sakil 5. Yarpaq qivrilmasi (Taphrina deformans (Berk.) xastaliyi ils sirayatlonmis srik va saftali
yarpaglari

NOTICO

Genetik Ehtiyatlar Institutunun Tovuz ve Agdas Elmi Tadgigat Bazalarinin genofond
baglarinda ex-situ soraitinds yetisdirilon ¢ayirdakli meyva bitkilarinin (srik, saftal, gilas, alca,
gavali, goyam) gobalak xastaliklarils sirayatlanmalarinin fitopatoloyi gqiymatlandirilmalari
zamani klasterosporioz (Clasterosporium carpophilum (Lév.), meyvalarin monilial yamigi-
moniliozu va ya boz c¢iiriimasi (Monilinia laxa (Aderh.), kokkomikoz (Coccomyces hiemalis
Higg.), yarpaq qivrilmasi (Taphrina deformans (Berk.) xastaliklari agkar edilmisdir.

Nektarin saftalisi, Goycasoltan algasi, Super gavali, Armudvari Zogal, Kemarli 9zgil sort va
formalar1 miisahids edilan gobalak xastaliklarine immunlug, yiikssk davamliliq va toleranthq
niimayis etdirmislar. Homin sortlar bu xastsliklars davamli sort ve formalarin yaradlmasi iigiin
ananavi va marker asasli seleksiya islarinin aparilmasina calb edilacakdir.

Coyirdakli meyva bitkilarinin gobalak xastaliklari ilo miibarizads kimyavi va agrotexniki
tadbirlarin vaxtinda aparilmasi iqtisadi ve ekoloyi baximdan daha shamiyyatlidir.

ODOBIYYAT

Cofarov I.H. Fitopatologiya, Baki, “Elm”, 2007;392. [Jafarov I.H. Phytopathology, Baku,
“Elm”, 2007;392 (in Azerbaijani)]

Hasanov Z.M. Meyvacilik, Baki, 2007;496. [Hasanov Z.M. Fruit growing, Baku, 2007;496. (in
Azerbaijani)]

Hasanov Z.M. Pomoterapiya (Meyvalarla miialica), Ganca poligrafiya ASC, 2007; 89.[ Hasanov
Z.M. Pomotherapy (Treatment with Fruits), Ganja Polygraphy OJSC, 2007; 89 (in
Azerbaijani)]

Macidli 1.Q. Cayirdakli bitkilarin infeksion quruma va kitra axim xastaliklari vo onlarla
miibarizs iisullari. AMEA-nin Genetik Ehtiyatlar Institutunun elmi asarlari, Baki, 2015;V:202-
204.[ Majidli I.G. Infectious wilt and canker diseases of leguminous plants and methods of
combating them. AMEA nin Genetik Ehtiyatlar Institutunun elmi asarlari = Scientific works of
the Institute of Genetic Resources of ANAS, Baku, 2015;V:202-204.(in Azerbaijani)]

Macidli 1.Q. Meyva va gilameyvali bitkilarin xistiliklari atlasi, Baki, “Universal Nasriyyat va
Cap Evi”, 2019; 452.[ Majidli 1.G. Atlas of the characteristics of fruit and berry plants, Baku,
“Universal Publishing and Printing House”, 2019; 452 (in Azerbaijani)]

Macidli 1.Q., Rakida 9. M., Babayeva N. S. Safali bitkilar (1000 dardin 1001 darmani), II
hissa, Baki, “Adiloglu” nasriyyati, 2026;572.[ Majidli I.G., Rekida A. M., Babayeva N. S.
Medicinal plants (1001 medicines for 1000 ailments), part II, Baku, “Adiloglu” publishing
house, 2026;572 (in Azerbaijani)]

ButkoBckuii B.JI. IlnogoBbie pacrenue wmupa, CaHkT-Ilerepbypr-Mockea-KpacHozap,
2003[Vitkovsky V.L. Fruit Plants of the World, St. Petersburg-Moscow-Krasnodar, 2003 (in
Russian)]

79



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XV(2026), Ne 1

ITonkoBa K.B., IlIkanmukoB B.A., CtpoiikoB FO.A. u ap. O6irjas ¢uromnaronorus. yueOHUK
JUT BY30B, 2-e u3jl. nepepab. u gom., M., [Ipoda, 2005;445.[ Popkova K.V., Shkalikov V.A.,
Stroykov Yu.A. et al. General phytopathology. Textbook for universities, 2nd revised and
enlarged edition, Moscow, Drofa, 2005;445(in Russian)]

CemenkoBa WM.I'., CokonoBa 3J.C. ®dwuronaronorusi, M. W3n. Axazgemus, 2003;496.
[Semenkova I1.G., Sokolova E.S. Phytopathology, Moscow, Academy Publishing House,
2003;496.(in Russian)]

TapacoB B.M., ®aycroB B.B., Hukoroukuna T./I. [IpakTvky™m no raofoBoAcTBy, M. 1981.[
Tarasov V.M., Faustov V.V, Nikotochkina T.D. Practical training in fruit growing, M. 1981.
(in Russian)]

®UTOMNATOJIOTMYECKOE MCCJIEJJOBAHUE KOCTOUKOBBIX IIJIOJOBBIX
PACTEHUM

HWcvann Memxuaan*, Amuna Pakuja
HMucmumym 2eHemuueckux pecypog MuHucmepcmea HAyKu U 06pazoeaHust
A3zepbalidsicaHckoil Pecnybauku

B cratbe paccmaTpuBaercs GUTOMATO/MOTMUeCKas OIleHKa TpUOHBIX 0ose3Hell KOCTOUKOBBIX
TJIOIOBBIX pacTeHW (abpWKOC, TepPCHK, YepellHs, C/AWBa, TepH, ajbluya, KW3WI), BbIpAllleHHbIX B
YCJIOBUSIX ex-Situ B TeHOGMOHIHBIX casax HayuHo-KccimemoBaTesnbckoit basbr MHCcTHUTYTA ['eHeTHUeCcKMx
PecypcoB ToBy3ckoro v Ar/lallickoro paiioHOB. VIMMYHHBIE U yCTOWUMBBIE K TPUOHBIM 60/1€3HIM copTa
1 QOpMBI, BBISIBJIEHHBIE B X0/Ie (PUTOMATONOTHUeCKUX UCC/IeJOBaHUM, OYyT BKJIFOUEHBI B Ce/IeKIIMOHHBIN
TIPOLIeCC ¥ MapKepHble MCC/ejoBaHus. B xoe HaOMoAeHn Ha JMCThAX COpTa Mepcuka ATUP/IH ObLIO
3admkcupoBaHo 1-2 6asa knacrepocriopuo3a (Clasterosporium carpophilum (Lév.), a Ha miozax - 1-2
0as1/1a MOHOJIMAJIBHOT'O 0XKOT'a-MOHM/IMO3a WK ceport THUuMM (Monilinia laxa (Aderh.). Y copTa nepcuka
Anubeiinm 3abosieBaHre CKPYYHMBAHUEM JIMCTHEB ObIIO BBIsIB/IEHO C 2-3 Gamtamu (Taphrina deformans
(Berk.). ¥ coproB u ¢opm abpukoca 3aboseBanue kinacrepocrioprosoMm (Clasterosporium carpophilum
Lev.) (abpukocel Atupiu, Maii-I'opan6oii, Apuk-®y3ymu, Caxuba, Mypab6a) 61710 3aperucTpupoBaHo
¢ 1-2 bannmamu, a ckpyuuBaHue nuctheB (Taphrina deformans Berk.) (abpukoc 3efiHabu 6e3BO/IOCHIH,
Bagamu) - ¢ 2 6amiamu. Y coptoB u dopm uepernnu («OKy3ypetin», «Kapa runac-I'y6a») KOKKOMUKO3
(Coccomyces hiemalis Higg.) O6bu1 3apeructpupoBaH c 1-2 6a/ulamMy, MOHOJIMAbHAs O’KOTOBast
MOHO/MO3a WM cepasg THWIb (Monilinia laxa (Aderh.) - ¢ 1-2 6amnamu, a KIacTepPOCIIOPHO3
(Clasterosporium carpophilum Lev.) - ¢ 1-2 6annamu. Knacrepocnopuos (Clasterosporium carpophilum
Lev.) Obin 3apeructpupoBaH y coptoB U ¢opm BuiHM (Pamkabnu-1, KpacHas anbiua) ¢ omeHKoi 1-2
Oa/nax. 3abosieBaHue, BbI3biBaeMoe Clasterosporium carpophilum (Lév.), OblJI0 3aperucTpUpOBaHO Ha
JUCTBSIX copTa MecxeTd TepH OLeHKOM 2 Oama. 3aboneBaHue, BbisbiBaemoe Clasterosporium
carpophilum Lev., 6bI0 3aperuCTPUPOBAHO y COPTOB U (opM cimBbl (SImoHcKast, TTnockas STOHCKas,
XKentas cimBa-GETM, CnuBa I'ax, Manenbkas I'oiiem, UepHast civBa) € OrjeHKOUM 1-2 Garia, a Takke
oxor yiuctbeB (KpacHast ciuea, JKentas aymuHHast, YepHasi AnpOyxapa, CnvBa XaTMmu) C OIfeHKOM 1-2
Oasma. 3abosieBaHus He HaOJIFOA/UCh Y TlepCHKa copTa HekrtapwH, yepemiHu copra ['oliyaconrtan», a
TaKxe y coptoB Cynep cmBbl, Ku3ua (I'pyiueBugHas).

Kntoueeble cnoea: kocmoukosble nioobl, ex-situ, Clasterosporium carpophilum (Lév.), Monilinia
laxa (Aderh.), Taphrina deformans (Berk.), Coccomyces hiemalis Higg
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PHYTOPATHOLOGICAL STUDY OF STONE FRUIT PLANTS
Ismail Majidli*, Amina Rakida

Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The article discusses the phytopathological assessment of fungal infections in stone fruit plants
(apricot, peach, sweet cherry, cherry plum, plum, greengage, blackthorn, cornelian cherry, medlar)
cultivated under ex situ conditions in the gene pool orchards of the Tovuz and Agdash Research Bases of
the Genetic Resources Institute. According to the phytopathological evaluations, cultivars and forms
demonstrating immunity or tolerance to the identified fungal pathogens will be incorporated into
conventional and marker-assisted breeding programs. During the observation period, the peach cultivar
Atirli exhibited shot hole disease caused by (Clasterosporium carpophilum (Lév.) on leaves at a severity
of 1-2 points, while its fruits were affected by monilial blight (moniliosis) or brown rot caused by
Monilinia laxa (Aderh.) at 1-2 points. In the peach cultivar Alibeyli, leaf curl caused by (Taphrina
deformans (Berk.) was recorded at a severity of 2-3 points. Among apricot cultivars and forms (Atirli,
May-Goranboy, Erik-Fuzuli, Sahiba, Murabba Erik), shot hole disease (Clasterosporium carpophilum
Lev.) was observed at a severity of 1-2 points. Leaf curl (Taphrina deformans Berk.) was recorded at 2
points in Zeynabi Tuksuz and Badami. In sweet cherry cultivars and forms (Okuzureyi, Gara Gilas-
Quba), coccomycosis caused by (Coccomyces hiemalis Higg.) was detected at a severity of 1-2 points.
Additionally, monilial blight (brown rot) caused by (Monilinia laxa (Aderh.) and shot hole disease
(Clasterosporium carpophilum Lev.) were each recorded at 1-2 points. In cherry plum cultivars and
forms (Rajabli-1, Girmizi Alcha), shot hole disease (Clasterosporium carpophilum Lev.) was observed at
1-2 points. In the blackthorn cultivar Mashati Goyem, shot hole disease (Clasterosporium carpophilum
(Lév.) was recorded on leaves at a severity of 2 points. Among plum cultivars and forms (Yapon, Yasti
Yapon, Sari Gavali-GETM, Gakh Gavali, Khirda Goyem, Gara Gavali), shot hole disease
(Clasterosporium carpophilum Lev.) was detected at 1-2 points, whereas leaf scorch was observed at 1-2
points in Girmizi Gavali, Sari Uzun, Gara Albukhara, Khatmi Gavali. No diseases were observed in the
nectarine peach, the Goyjasoltan cherry plum and Super plum varieties, nor in the Armudvari cornelian
cherry and the Kamarli medlar varieties.

Keywords: stone fruits, ex-situ, Clasterosporium carpophilum (Lév.), Monilinia laxa (Aderh.),
Taphrina deformans (Berk.), Coccomyces hiemalis Higg
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UOT 635.21; 632.1

KARTOF (Solanum tuberosum L.) NUMUNOSLORINDO GOBOLOK
XOSTOLIKLORININ YERUSTU QURU BiOKUTLOYO TOSIRININ
OYRONILMOSI

NURIi HUMAY

Kand Tasarriifat: Nazirliyi “Taravazcilik EImi-Tadgqiqat Institutu” publik hiiquqi saxs, AZ1098, Baki sah.,
Sabungu rayonu, Pirsagi gasabasi, 2 sayli Sovxoz
12humay@gmail.com

Magalas kartofun fitoftoroz (Phytophthora infenstans Mont. de Bari), alternarioz (Alternaria
solani Sor.) va tozlu damgil (Spongospora subterranea (J.A. Toml.) xastalik toradicilarinin
t¥sirindon timumi biokiitlonin hacminin azalmasmmin daqiqlasdirilmasi ve bununla davamh
sortnimunalarin  miidyyanlasdirilmasidir. Yeriistii quru biokiitlonin toplanma dinamikasi
sortlardan asili olaraq dayisir. Sortun morfofizioloji xiisusiyyatlari miixtalif olsa da xastaliklarin
yayilma saviyyasindan ash olaraq patogenlar bitkinin yeristii quru biokiitlasinin miqdarina tasir
edir. Kartof bitkisinin yeriistii quru biokiitlosinin artmasi, bitkinin xa3staliklara garsi
miigavimatinin bir gostaricisi kimi gabul edilir. Fitoftoroz, alternarioz va tozlu damgil
xastaliklarinin kartofun yerli, rayonlasdirilmis va introduksiya olunmus sortniimunalara tasiri
naticasinda yeriistii biokiitlanin hacmina asaslanaraq davamliliq saviyyasini miisyyanlasdirilmis,
davamh va tolerant genotiplar secilmis, xastaliklarin fizioloji proseslara, mahsuldarhq va keyfiyyat
gostaricilorina tasiri giymatlandirilmisdir. Xastaliklara qarsi1 davamh sortlarin yaradilmasi ticiin
ilkin seleksiya islorinda davamh valideyin formalarinin secilmasi ahamiyyatlidir. Saglam va ekoloji
cahatdan tahliikasiz kartof istehsali baslica arzaq bitkisi kimi prioritetlars daxildir. Davamh sort va
formalarin secilmasi va tatbigi ekosistemin gorunmasina va xastaliklorle samarali miibarizenin
taskil edilmasinda miihiim ahamiyysta malikdir. Bitki saglamlhginda inteqrir miihafiza
sistemlarinin bashca takib hissasi kimi davamh sortlarin tatbigi har zaman aktualdir. Belo ki,
alinmus naticalar goéstarir ki, immun sortlarin secilmasi va tatbigi kartofun keyfiyyat gostaricilarini
yiiksaldir, istehsalin samaralililiyini toamin edir. Davamh sortlarin secilmasi va tatbigi yalmz
xastaliklara garsi miigavimati artirmagla kifaystlanmir, eyni zamanda bitkinin inkisafim
stimullagdirir. Bu sortlar kartofun mahsuldarhgim artiraraq torpagin sarvatlarinin qorunmasina
va kond tasarriifatinin davamh inkisafina tohfa verir. Hom yerli, hom ds introduksiya olunmus
sortlarin secimi torpaq miihitine uygun davamh yetisdiricilik metodlarimi formalasdirir. Kartofun
xastaliklara qarsi genetik dayamigh sortlarmin tatbiqi, kand tasarriifatinda ham iqtisadi, ham ds
ekoloji baximdan miihiim rol oynayir.

Acar sozlar: Solanum tuberosum, Phytophthora infenstans, Alternaria solani, Spongospora
subterranea, biokiitla, kartof sortlarinin davamliligi.

GIRIS

Phytophthora infenstans, Alternaria solani, Spongospora subterranea Kkartof bitkisina
miixtalif patologiyalar yaratmaqla bdyiik zarar veran, mahsulun keyfiyyastini vo hacmini azaldan
shamiyyatli amillardan biridir (Agayev, 2016). Bu xastaiklarin patogenlari torpaqda va bitki
qaliglarinda qislayaraq alverisli iglim saraiti yarandiqda bitkiya niifuz edarak yayilir va yoluxma
daracasinin saviyyasindan aslh olaraq biokiitlanin proporsional azalmasina sabab olur. Patogenlar
kartofun kok yumrularini, zoglarini, yarpaqglarim va cicaklarini yoluxdurmagla yeriistii va yeralti
organlara tasir edir, imumi biokiitlanin kaskin azalmasina sabab olur. (Muhammad va b., 2013).

Kartof (Solanum tuberosum), Canubi Amerika And daglarinda 2000 il avval ilk dafa
becarilmisdir. Danli bitkilarls miigayisads 15 dafs daha ¢ox mahsul veran kartof, enerji, ziilal va

lizin, amin tursulan ils zangindir. O, miixtalif temperatur garaitinds va torpaqglarda gleti 9 bilir.
https://doi.org/10.61642/202621
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Kartofun tarkibinda su (80%), karbohidrat (20%), az yag (0,1%), amin tursulari, minerallar (2%)
va kaliumlu birlagsmalar var. Kartofun gida tarkibinds asagi natrium, lif (0,6%) va vitaminlar (B,
C, B2) do movcuddur. Yemak, toraveaz, kartof fri, cips, sorba, pliresi va yanacaq spirti kimi
istifads olunur. Kartof vegetativ olaraq coxalir va kék yumrular ¢i¢coklomas dévriinds amala
golir, Olciisii isa bitkinin sortuna va yasina gors dayisir (Mirkhamidova, 2025).

Kartof bitkisi bir ¢cox virus, nematod, bakteriya va gobalak mansali patogenlarin tasirina
moaruz galir va bu amillar ciddi zararvericilar kimi geyds alinmisdir. Samarali miibarizs tadbirlari
goriilmadikds, alternarioz, fitoftoroz, tozlu demgil vo diger xastaliklor mshsulun bdoyiik
hissasinin, hatta tamamils msahvina sabab ola biler. Mbahsul itkisi baximindan gobalak
xostaliklari xiisusi shamiyyat dasiyir vo onlar yarpaq, torpaq va kok yumrusu xastsliklari kimi
gruplasdirilir. Alternarioz, fitoftoroz ve tozlu demgil kartof skinlarinds genis yayilan va igtisadi
cohatdan miihiim ziyan vuran asas xastaliklar sirasindadir. Bu tadgigat kartofun asas gobalak
mongali xastaliklari haggqinda malumatlarin artirilmasi ve onlarin effektiv idara olunmasi
isullarinin 6yranilmasina hasr olunmusdur (Nasibova, 2023).

Fitoftoroz Phytophthora infestans (Mont.) de Bari) gobalayi tarafindan toradilir ve kartofun
yasil kiitlasina va yumrulara ziyan vurmagla qonur c¢iirtima yaradir. 9lverisli iqlim amillari: - 78-
95% riitubat va 16-24°C temperaturda ilkin infeksiya manbayinin oldugu seraitde inkubasiya
dovri 19-22 saat davam edir va 25 saat sonra ilkin alamatlari qeyds alinir. Bu sarait 72 saat
davam etdikde kartofun hassas sortlarinda 100%-li yoluxma geyds alimr (Agayev, 2018).
Kartofun biokiitlasini mshv edsn bashca ziyanli xastaliyidir. Ilk dsfe Avropada miisahids
olunmus bu xastalik, miixtalif ekoloji seraits uygunlasa bilan vo genis yayilma potensialina
malikdir. Fitoftoroz, bitkilar ¢ixan zaman slverigli riitubat va temperaturda yaranir, gébalayin
yayilmasi epifitotiya hali aldigda 6-11 giin arzinds bitkinin biitiin yeriistii hissasini mahv eda
biler. K6k yumrular ve yarpaqlarda ilkin slamatlari gahvayi, yagh lskalar kimi tazahiir edir,
govdalarda ciirima bas verir va yoluxmus kok yumrular ciiriiyarak bosalir va tam msahsul
itkising sabab olur. Yiiksak riitubat va temperatur sporangiyalarin cilicarmasini togviq edir.
madani akinlards Fitoftorozun idara edilmasi kompleks tadbirlarin tatbigini ehtiva edir. Davaml
sortlarin yaradilmasi va steril toxumlarin tatbiqi bu istiqgamatds prioritetlardan biridir, lakin
kiitlavi yayilma illarinds  inteqrir miibariza sistemlari daxilinds pritroid torkibli kimyavi
preparatlar tatbiq edilir.

Kartof bitkilarinds Alternarioz xastaliyini ixtisaslasmis saprotrof gobalak noévii Alternaria
solani Sor. toradir. Ilkin slamatlar yarpaq iizarinds gshvayi, bazan tiind qonur rengds dairavi
ellepsvari vo ya halqavari lskalar ve yaralar formasinda tazahiir edir. Patogen saprofit
gidalanmagla torpaqda bir ildsn ¢ox canli qala bilir. Xastaliyin yayilmasinda ilkin infeksiya
manbayi torpagda olan yoluxmus yarpaqglar ve kok yumrular1 galiqlaridir. Kiilak, su damlalar1 va
hasaratlar konidilarin yayilmasina sabab olan asas faktorlardir. Tez-tez yagan yagislar va yiiksak
riitubat, ardinca galan quru vo isti hava xastaliyin yayilmasin stiratlandirir vo bu sarait kartof
istehsali {iciin slverisli deyil. 9Okin dovriyyasi bir cox bolgalards xastalikls miibarizads samarali
olmadigindan kompleks yanasmalar vo inteqrir miibarize sistemlari daxilinds samarali
fungisidlar tatbiq edilir.

Spongospora subterranea (J.A. Toml.) tozlu damgil xastaliyinin patogenidir. Asiya,
Avstraliya, Afrika, Simali vo Conubi Amerika vo Avropada genis yayilmisdir. Ilkin simptomlar
zamani kartofun kok yumrularinda ve koklsrinda gabigalti 1akalar miisahids olunur. Yoluxmusg
kok yumrular1 va koklarinda, deformasiyaya ugramis ve ziyil saklinds bdyiiyan spor toplari
formalasir. Bu strukturlarda toradicinin qislama formalar1 saxlanir. Harakatli ilkin zoosporlar
epidermisin hiiceyralaring, kok tiiklaring, lentisellara va gozlars daxil olaraq, yaralar vasitasila
bitki toxumalarina niifuz edir. Tozlu demgil xastaliyinin inkisaf etdiyi marhalads, plazmodiyalar
ikincili zoosporlar istehsal edir ve xastaliyin yayilmasimi intensivliyini artirir. Cirkloanmis
torpaqda spor kiitlasi alti il arzinda hayatilik gabiliyystini saxlayir va yoluxma {iciin aktiv galir.
Yiiksak davamliliq géstaran immun sortlar xastalikls miibarizads an tesirli tisullardandir.
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MATERIAL VO METODLAR.
Toradicilarin yayillma saviyyasinin ucot va geydiyyatlarinin él¢gmalari timumi gabul edilmis
5 ball skala asasinda yerina yetirilmisdir. Xastaliklarin inkisafinin intensivliyi

_X(nv)
p= k-5

x 100 formulu asasinda hesablanmisdir.

Burada:

P- xastaliyin inkisafinin intensivliyi, %-1s;

' (nV | — yoluxmus bitki sayimin miivafiq ballara hasilinin comi;

k-baxilmis comi bitki say1, adadls;

5-an yiiksak yoluxma balhdir.

Yeriistii biokiitlanin c¢okisindan ash olaraq davamliliq saviyyasi 5 kateqoriya {izra
giymatlandirilmisdir.

1 ball - ¢akisi nazarat variant1 ils barabardir;

2 ball — ¢akisi nazarat variant1 ila miigayisada 10%-a gadoar azdir;

3 ball — ¢akisi nazarat variant1 ils miiqayisada 10-25% azdur;

4 ball - ¢akisi nazarat varianti ilo miiqayisadsa 25-50% azdir;

5 ball - ¢akisi nazarat varianti ila miigayisads 50%-dan azdir.

Cakilan biokiitlanin xastalik téradicilari ils yoluxan hissasinin timumi saglam kiitlayanisbati
va miiqayisasi il xastalik téradicilarinin aqressivlik saviyyasi miiayyoan edilmisdir. Patogenlarin
fargli xiisusiyyatlari tahlil edilmis, fitoftoroz, alternarioz va tozlu demgil xastaliklarinin bitkinin
yeriistii quru biokiitlasine tasirinin daqiqglasdirilmasi {iclin todqiq edilon sortniimunalarin
biokiitlasi 105°C temperaturda qurudulmus va 0.0001gram daqiglikli analitik terazids gakilarak
tayin edilmisdir. Kartofu yoluxduran Phytophthora infenstans, Alternaria solani, Spongospora
subterranea toradicilarin biokiitlays vurdugu ziyanin dyranilmasi magsadi ila qoyulmus tacriiba
4 variantdan, 4 takrardan ibarat olmagla cami 350 m?* sahada aparilmisdir: 1-ci nazarat (fungisid
cilanmis), 2-ci fitoftorozla, 3-cii alternariozla, 4-cii tozlu demgil xastaliyi ils siraystlandirilmis
tacriiba sahalari.

NOTICOLOR VO ONLARIN MUZAKIROSI.

Kartof bitkisinin mahsuldarhig1 va keyfiyyatini miisyyan edsn asas amillardan biri yertistii
bioloji kiitlanin formalasmasidir. Fitoftoroz, alternarioz va tozlu damgil kimi xastaliklar bitkinin
yeriistli biokiitlasini yi1gilmasini angallayir, fotosintezi zaifladir, vegetativ orqanlarda turqoru
azaldir, xlorofil hacmini va tiranspirasiya amsalini asagi salir, fizioloji proseslar pozulur va quru
madds hacminin va moshsuldarlin azalmasi ils naticalanir. Mahsuldarligin formalagmasinda
hamcinin, yeriistii quru biokiitlonin daha ¢ox toplanmasi va generativ orqganlarin yetismasi
dovriinds vegetativ organlardan quru maddsnin generativ orqanlara remobilizasiyasi, yani
ehtiyatlarin yonlandirilmasi vo istifadssinin effektivliyi miihiim rol oynayir. Bu sababdan, farqli
kartof genotiplarinin xastaliklare qarsi doziimliiliiyliniin va biokiitls toplamasina tasirinin
Oyranilmasi, mahsuldarligin artirilmasi va davamli sortlarin secilmasi baximindan bdyiik
shamiyyat kasb edir (Mirzayev, Omirov, 2018).

Tacriibs sahasinds va quru kiitlanin miigayisali 6l¢gmalsrindsn alds olunan naticalar S$akill
va Sakil 2-da verilir. Sakillards fitoftoroz, alternarioz va tozlu demgil xastaliklarinin yeriistii
quru biokiitlasinin toplanma dinamikasina tasiri {izra naticaler aks olunmusdur. Tadqiqat
naticalarine asasan, kartof sortniimunalerinds yeriisti quru bioloji kiitlanin orta qgiymati
goncaloms fazasinda nazarst variantlari 59,2 q (Captiva) va 69,3 q (Sevinc) araliginda
olmusdur, Sevinc sortu ¢akids iistiinliiys gors farqglilik gostarmisdir. Kiitlavi ¢igakloma fazasinda
nazarat variantlarnt 70,1 q (Captiva) va 94,1q (Sevinc) intervalinda dayismisdir. Digar sortlardan
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alinan naticalar nazarst variantlar ils miigayisads orta daracali naticalar gostardiyina gora atrafh
sarha liizum olmadi.

Yeriisti quru biokiitlonin toplanmasi dinamikasinin orta qiymoti xastalik ils
sirayatlandirilmis tacriiba variantlarinda qoéngaloms fazasinda Captiva-fitoftoroz va Colombo-
tozlu demgil 30,7 q va 45,3q, kiitlavi cicokloms fazasinda tacriibs variantlarinda Telman
-fitoftoroz va - Colombo tozlu doamgil 42,1q va 57,9 q intervalinda dayismisdir. Naticada
Captiva, Colomba, 9miri-600, Teman va Sevinc sortlarinin quru biokiitlasi diger sortlarla
miiqayisada daha yiiksak olmagla xastalik toradicilarine qarsi daha yiiksak davamliliq niimayis
etdirir. Bels ki, nazaratls miigayisada qongaloms fazasinda Captiva, Colomba va Omiri — 600
sortlar1 2 balla davamli, Sevinc va Telman 1 balla yiiksak davaml sort kimi qeyds alinir.

Yeriistii quru bioloji kiitla (qon¢alama fazasinda)

i 40.2

I | 32.3

] 30.7
Captiva I _| 59.2

_ 453

I | 37.9
_ 351

Colombal | 66.7

- pye 41.5 B Yeriistii quru bioloji kiitla

7 35D (g6ngalams fazasinda)
Omiri-600 I | 66.7

i 453

I | 34.9
i 34.1

Sevinc I | 69.3

_ 42.5

I | 36.6
] 33.3

Telman I 69.2

0 10 20 30 40 50 60 70 80

Sakil 1. Kartof genotiplarinin qongaloama fazasinda xastaliklarls yoluxmasinin quru biokiitlaya
tasirinin naticalari

Yeriistii quru bioloji kiitls (kiitlavi cicaklama)

] 49.9
III .3
T 8.4
Captiva I | - 70.1
h 57.9
III 56.6
i 51.1 |
Colomba I _ 517 oL B Yeriistii quru bioloji kiitla
11 ] 444§3.7 (kiitlavi cigaklamsa)
Omiri-600 I | 832
h 5313
1T | 49.2
] 495
Sevinc I _| 941
] 56.3
III 50.6
_ 42.1
Telman I 6.6

0 10 20 30 40 50 60 70 80 90 100

Sakil 2. Kartof genotiplarinin ci¢akloama fazasinda xastaliklarls yoluxmasinin quru biokiitlaya
tasirinin naticalari

Sakillords geyd olundugu kimi, tadgigat naticalsrina gors, miixtalif kartof sortlarinda
xastaliklarin yayilmasindan asili olaraq, yeriistii quru bioloji kiitlsa gongaloms fazasindan
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baslayaraq kiitlavi cicakloma fazasinin sonuna gadar artmisdir. Lakin vegetasiyanin sonunda,
bitkilorin orta ve asag1 yarusunda olan yarpaglarin quruyub tokiilmasi ssbabindan quru
biokiitlanin azalmasi miisahide olunmusdur. Arasdirma aparilan sortniimunalar, morfofizioloji
xiisusiyyatlarina gors, inkisaf marhalslarinin davam etma miiddati va yeriistii quru biokiitlanin
y181lma dinamikas1 baximindan miixtaliflik gostarmisdir.

NOTICO.

Azarbaycanda rayonlasdirilmig Captiva, Colomba, Omiri-600, Teman va Sevinc sortlarinin
quru biokiitlasi diger sortlarla miiqayisada daha yiiksak olmaqgla xastalik téradicilarina gars1 daha
yiliksak davamliliq niimayis etdirir. Bels ki, yeriistii quru biokiitlonin nazaratls miigayisada
Olcmalarindan alinan naticalar siibut edir ki, Captiva, Telman va ©miri - 600 sortlar1 2 balla
davamli, Sevinc va Colomba 1 balla yiiksak davamli genotip olaraq qeyds alinir.
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WU3YUEHUE B/IUSIHUS T'PUBKOBBIX 3ABOJIEBAHUI HA HAZI3EMHYIO CYXYHO
BUOMACCY OBPA3IIOB KAPTO®EJIS (Solanum tuberosum L.)

Hypu Xymai
Munucmepcmea cenbckozo xossilicmea A3epbatiodxcarckoli Pecnybauku,
“HayuHo-uccnedosamenbckuil HTHcmumym ogowjesodcmea” nybauuHoe iopuouyeckoe auyo

Llenb cTaTb - IPOSICHUTH TIPUUKMHBI YMeHbIIeHUs: 00bema o01eii GromMacchl 1oJ; Bo3eliCTBUeM
natoreHoB ¢urtodroposa (Phytophthora infenstans Mont. de Bari), anbTepHapuosa (Alternaria solani
Sor.) u nopotircToM napiiu (Spongospora subterranea (J.A. Toml.)) kKapTodesisi ¥ BLIIBUTb YCTOUUHBLIE
copra. [luHaMHKa HAKOTUIEHWsI Ha/3eMHOW CyXOi OMOMacchl BapbMpyeTCs B 3aBUCHMOCTH OT COPTa.
Hecmotpss Ha pasmuuvis B MOP(OGHU3NOIOTHUECKUX XapaKTePUCTUKAX COPTOB, MAaTOTEHBI B/MSIOT Ha
KOJIMYeCTBO Ha/[3eMHOM CyXoi OMOMAacChl pacTeHUs B 3aBUCUMOCTH OT CTeTIeHH TIOpaKeHUs1 00Jie3HbI0.
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YBenuueHWe HaA3eMHOH Cyxoii 6romacchl KapTodesiss pacCMaTpHUBaeTCs KaK I0Ka3aTe/lb YCTOMUYMBOCTH
pacrenus K 6osie3Hsim. B pe3ynbraTe Bo3gelicTBUs GUTOPTOPO3a, aNbTepHAPH03a U MYYHHUCTOM POCHI Ha
MeCTHbIe, PervOHa/TM30BaHHble W HWHTPOJYLMPOBaHHBIE COpTa KapTodesns ObUT ompefesieH ypOBEHb
yCTOMUMBOCTH Ha OCHOBe oOBeMa Haf3eMHOW Ouomacchl, O0TOOpaHBI YCTOMUMBBIE W TOJIEpAaHTHbIE
TeHOTUIIBl, a TaK)Xe IIpOBeJleHa OlleHKa YCTOMUMBOCTH. BbUIO IpoBefeHO ucCCIefoBaHUe B/MSHUS
Oosne3Hell Ha (U3MOMIOTMUYECKHe TPOLIeCChI, MPOAYKTUBHOCTh M TOKa3aTeaw KauecTBa. st co3zpaHus
YCTOMUMBBIX K 0O0/e3HSM COPTOB B TMEPBUYHON CEJIEKIMOHHON paboTe BakeH OTOOpP YCTOMUMBBIX
pozuTenbckux (opm. IIpoM3BOACTBO 37,0pOBOrO M 3KOJOTHUecKH Oe3oracHOro kaptoderns siBisieTcs
OJHUM W3 TIPUOPUTETOB KaK OCHOBHOW TPOZOBOJILCTBEHHON Ky/abTypbl. OTOOD W TIpUMeHeHHe
yCTONHUMBBIX COPTOB M ()OPM HMeeT OO/bIIOe 3HaueHWe [Jisi 3allUThl 3KOCHCTeMbl W OpraHW3aluu
3 PeKTUBHOTO KOHTPOJIA 3abosieBaHMiA. [IpUMeHeHWe YCTOWUMBBIX COPTOB KaK OCHOBHOW KOMIIOHEHT
VHTeIPUPOBAHHBIX CUCTEM 3alliUThl pacTeHUH Bcerja akTyalabHO. Tak, IO/y4yeHHble pe3yJIbTaThl
TOKa3bIBalOT, YTO OTOOP ¥ MPUMeHeHWe UMMYHHBIX COPTOB TTOBBILIAET TIOKa3aTe/lyd KauecTBa KapTodesst
1 obecrieuriBaeT 3¢)(eKTHBHOCTH Tpou3BozcTBa. OTOOpP M MpHUMeHeHHe YCTOWYMBBIX COPTOB He TOJIBKO
JOCTaTOYHO [JIs TIOBBIILIEHHS] YCTOMUMBOCTH K 00JIe3HSIM, HO M CTUMYJ/IMPYeT pa3BUTHE pacTeHus. JTH
COpTa CriocobCTBYIOT 3allUTe MOUBEHHBIX PECYPCOB U YCTOMUMBOMY Pa3BUTHIO CEJILCKOTO XO3SMCTBA 3a
CUeT TIOBBIIIEeHUs] TIPOAYKTUBHOCTH KapTodess. OTOOp Kak MeCTHBIX, TaK U MHTPOYLIMPOBAaHHBIX COPTOB
(dopmMUpyeT YCTONUMBBIE METOAbl CeleKLUM, MOoAXOAsllrde [ ToUBeHHOH cpefpl. [IprMeHeHue
reHeTUYeCKd YCTOWUMBBIX K 0OJIe3HAM COPTOB KapTodess WrpaeT BaKHYIO POJib B CEIbCKOM XO3STHCTBE
KaK C 5KOHOMHYECKOH, TaK U C 9KOJOTMUeCKON TOUeK 3peHHUs.

Kmoueebie cnoea: Solanum tuberosum, Phytophthora infenstans, Alternaria solani, Spongospora
subterranea, buomacca, ycmotiuugocms copmoe Kapmocdhessi.

STYDY OF THE EFFECT OF FUNGAL DISEASES ON THE ABOVEGROUND DRY BIOMASS
OF POTATO (Solanum tuberosum L.) SAMPLES

Nuri Humay
Ministry of Agriculture, “Scientific Research Institute of Vegetable Growing” Public Legal Entity

The article is aimed at clarifying the decrease in the volume of total biomass due to the effects of
pathogens of late blight (Phytophthora infenstans Mont. de Bari), early blight (Alternaria solani Sor.) and
powdery scab (Spongospora subterranea (J.A. Toml.) of potatoes and thereby identifying resistant
cultivars. The dynamics of accumulation of aboveground dry biomass varies depending on the cultivars.
Although the morphophysiological characteristics of the cultivars are different, pathogens affect the
amount of aboveground dry biomass of the plant depending on the level of disease prevalence. The
increase in the aboveground dry biomass of the potato plant is considered an indicator of the plant's
resistance to diseases. As a result of the effects of late blight, alternariosis and powdery mildew on local,
regionalized and introduced cultivars of potatoes, the level of resistance was determined based on the
volume of aboveground biomass, resistant and tolerant genotypes were selected, and the effect of diseases
on physiological processes, productivity and quality indicators was evaluated. In order to create disease-
resistant cultivars The selection of resistant parental forms is important in primary selection work.
Production of healthy and ecologically safe potatoes is one of the priorities as a major food crop. The
selection and application of resistant varieties and forms is of great importance for the protection of the
ecosystem and the organization of effective control of diseases. The application of resistant varieties as a
main component of integrated protection systems in plant health is always relevant. Thus, the results
obtained show that the selection and application of immune varieties increases the quality indicators of
potatoes and ensures the efficiency of production. The selection and application of resistant varieties is
not only sufficient to increase resistance to diseases, but also stimulates the development of the plant.
These varieties contribute to the protection of soil resources and the sustainable development of
agriculture by increasing the productivity of potatoes. The selection of both local and introduced varieties
forms sustainable breeding methods suitable for the soil environment. The application of genetically
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resistant potato varieties against diseases plays an important role in agriculture from both economic and
ecological points of view.

Keywords: Solanum tuberosum, Phytophthora infenstans, Alternaria solani, Spongospora
subterranea, biomass, resistance of potato varieties.
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UOT 632. 72/632.77/594.3
HOSORATLARIN BIiTKILORDO SOBOB OLDUGU PATOLOGIYALAR

NARDAN SADIQOVA
Azarbaycan Respublikast Kand Tasarriifatt Nazirliyi Meyvacilik va Cay¢iliq Elmi-Tadqiqat Institutu
nardan.sadigova@mail.ru

Bu tadgigat istixana saraitinda bitki orqanlarinda zararverici hagaratlarin yaratdigi morfoloji
va fizioloji dayisikliklorin eksperimental giymatlandirilmasini taqdim edir. Tadgigat istixana
soraitinde gilas bitkisinin coxaldilmasi ti¢iin becarilan Maksima 9 akin materiali iizarinds
aparilmis, sorucu (mananalar), yarpaqyeyan (ilbizlar) va torpaq mansali (gébalak agcaganadlar)
zararvericilarin bitkilarin inkisafina tasiri giymatlandirilmisdir. Tadqiqat miiddastinda bitkilarda
miisahids olunan govds va kok patalogiyalar1 torpaq zararvericilari il yoluxmus bitkilarin kok
sistemiminin zadalanmasi naticasinda bitkilerin solmasi va va boy artimimin zsiflomasi ils miisahids
olunmuusdur. Naticada gobalak agcaqanad siirfalarinin tesirindan yarpaq sathinin sahasinda 20
sm? bitkilarin boyunda 10 sm azalma, kék sisteminda 50%, govdada 42% zadalanma qeyda
alinmusdir. Bitkilorin kék va goévdssinin gobalak agcaqanadlarmmin siirfalorinin tasirine maruz
galmasi sababindan nazarat varianti ilo miiqayisada tacriiba variantinda standart akin material
cximi 48% az olunmusgdur. Albali mananasi ils sirayatlanmanin bitki organlarimin inkisafina tasiri
naticasinda yarpaq sathinin sahasinda 10 sm’, bitkinin boyunda 15 sm azalma, xlorozlu yarpaqlarin
miqdarinda is?3 30% artim geyds alinmisdir. Naticads albali mananasinin toratdiyi patologiyalar
yarpaglarda qivrilma, xloroz (saralma), boyun inkisafdan galmasi va boy néqtasinin qurumasi
kimi alamatlarls miisahida olundugundan standart calaqgalti skin material ¢iximi 34% azalmisdir.
flbizlarin (2) bitki organlarmin inkisafina tasiri naticasinds yarpaq sathinin sahasinds 9 sm?
bitkinin boy gostaricisinds iss 8 sm azalma bas vermisdir. ilbizlor tarsfindan yarpaq sathinin
sahasinda bas veran itki (50%), govdanin zadalanmasi, fotosintezin va boy artiminin zsiflamasi ila
naticalandiyindan standart akin materiali ¢iximinda 28% azalma geyds alinmisdir. Bu naticalar
gostarir ki, hagsaratlarin yaratdig: patologiyalar sistemli va ¢oxfaktorlu tasira malikdir. Gériindiiyii
kimi zararvericlar bitki morfologiyasina va fiziologiyasina birbasa tasir etmakls yanasi, bagciliqda
istehsalin samaraliliyinada shamiyyatli daracada manfi tasir gostarir.

Acar soézlar: zararverici hagoratlar, bitkilardo bas veran patologiyalar, morfoloji dayisikliklar,
fizioloji pozulmalar, akin material

GIRIS

Zoararverici hagoratlar kand tasarriifati bitkilarinds msahsul itkisina sabab olan asas
zararvericilordir. Onlarin qidalanma faaliyyati naticasinds bitkilords miixtalif patoloji
pozulmalar bas verir. Bu dayisikliklar yalnmz xarici morfoloji slamatlarls deyil, ham ds daxili
fizioloji pozulmalarla miisahids olunur. Zararverici hagaratlarin bitki organlarinda yaratdigi
patologiyalar onlarin gidalanma, yumurta qoyma va ya hayat faaliyyati naticasinda bitkilarda bas
veran morfoloji va fizioloji dayisikliklar sababindan yaranir (Metcalf, 2008). Bu patologiyalar
bitkilarin boyiimasina, mahsuldarligina va mahsulun keyfiyyatina ciddi tasir edan asas amillardir
(Aliyev, 2018)..

Tadqiqatcilar zararvericilar tarafindan yaranan patologiyalar birincili va ikincili olaraq
2 grupa béliir (Arnoldi, 1950). Birincili patologiyalara yarpaqlarda, gévds va budaglarda, kok
sistemindo, ¢icak ve meyvalards zararvericinin birbasa tasirindan bags veran fizioloji ve kimyavi,
ikincili patologiyalara iss zadslsnmis toxumalardan gobalak, virus va bakteriyalarin bitki
organlarina daxil olmasi naticasinds yaranan patologiyalar aid edilmisdir (Daymond, 2015;
Pedigo, 2014).

Musahidalar gostarir ki, yarpaglarda yaranan patologiyalar asasan yarpagyeyan va sorucu
zararvericilor tarafinden toradilir. Bu slamatlar yarpaqyean zararvericilar (ilbizlar, kapanaklar
destasinin niimayandalarinin tirtillary, sartqanadhlar dastasinin %%tg}}aobﬁ%;}%.g% 452}5@%511
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cayirtkalar vo s.) tarafindan yarpaq toxumasinin yeyilmasi naticasinda desiklar va skletlasms,
sorucu zararvericilar (bitki bitlari, ganalar, tripisler, agganadli kspanaklar va s.) tarsfindan
hiiceyra sirasinin pozulmasi naticasinds saralma (xloroz), yarpaq toxumasinin geyri-barabar
inkisafi: biikiilma vo deformasiya (menanalar), yarpaq toxumasinin anormal bdyiimasi (fir
gonalari, armud agcaqganadlisi va s.) kimi alamatlar formasinda miisahida olunur (Pikusova et al.,
2013; Srinivasan et al., 2017; Kumar, 2020; Korkmaz, 2025; Somera et al., 2024, Van Emden et
al., 2017).

Govds ve budaglarda yaranan patologiyalar desici va govde daxilina giren hagaratlarin
(qinsigh Qafgaz gabigyeysni, oduncag qurdu ve s.) tasiri naticesinds bas verir. Bu
zararvericilorin agac govdasine daxil olmasi naticasinds govds daxilinds ve gabiq altinda
tiinellar va yollarin amals galmasi, gévdanin sismasi va catlamasi, su va gqida maddalarinin bitki
organlarina naql oluna bilmamasi naticesinds bitkilards inkisafdan qalma va quruma slamatlari
ilo miisahida olunur. (“Relationship between insects...,” 2019; Srinivasan et al., 2017).

Tadqiqatcilar kok sisteminds ve govdeds yaranan patologiyalarin torpaq mangali
hasoratlarla (maftil qurdlari, nematodlar, ilbizler, may bocayi, gobalak agcaganadlarn va s.)
dlagali oldugunu (Srinivasan et al., 2017; Kumar, 2020; Korkmaz, 2025; Dent et al., 2020;
Alford, 2014) geyd edir vo bu patologiyalar bitkilards kokiin yeyilmasi, koklards nektotik
zadalanmalar, kok va govdada lezyonlar, ciiriima, inkisafdan galma, fir sakilli diiyiinlar, quruma
va ikincili infeksiyalara hassasliq (mas. kok ciirtikliiyii) kimi salamatlarls miisahids olunur.

Molyuskalarin yaratdigi morfoloji zarar iss bitki toxumalarini gemirarak yemslari, yarpaq
desiklari vo selikli izlar kimi simptomlarla miisahida olunur (Kumar, 2020).

Tadgigat miiddatinds aparilan saha monitoringlari va bu istiqgamatds aparilmis elmi tadgigat
islorinin naticalari gostarir ki, cicok va meyvalarde bas veran patologiyalar reproduktiv
orqanlarla gidalanan zararvericilor (alma c¢icakyeyani, alma meyvayeyani, bitki bitlari,
yarpagbtikanlar, giivalorin tirtillar1 va s.) torafindan toradilir. Yoluxmanin asas alamatlarina
cicak tokiilmasi, meyvads deformasiya va lakalar, daxili ¢iiriims vo s. daxildir (“Relationship
between insects...,” 2019; Srinivasan et al., 2017; Kumar, 2020; Somera et al., 2024).

Bitkilarda fizioloji va biokimyavi patologiyalar1 arasdiran tadgiqat¢ilarin galdiyi naticoya
gora isa bu patologiyalar virus va bakterial xastaliklar saklinds miisahids olunur (Duarte et al.,
2022; Van Emden, 2017). Bu xastaliklarin dasiyicilar1 asasen bitki bitlari, gonalar, gobalak
agcaqanadlar1 va s. hesab olunur. Tadgiqatcilarin da geyd etdiyi kimi xastaliklarin tasirindan
yarpaglarda fotosintez zaiflayir, transpirasiya artir, bitkinin hormonal balans1 pozulur, meyva
tutumu vo mahsuldarligi azalir (Srinivasan et al., 2017; Somera et al., 2024; Daymond, 2015;
Sadigova, 2025). Bu =zararvericilor hamds bitkilards ikincili patologiyalara sabab olur.
(Daymond, 2015). Masalan: sorucu zararvericilarls (mananalar va alma ballicasi va s.) yoluxma
sobabindan bitkinin vegetativ va generativ organlar1 balli ifrazatla ortiildiiyiindon orada his
gobaloklari inkisaf edir. Yaxud gobalok agcaqanadlari ils zadalanmalar kok ciirtikliiyi
x9staliyinin meydana galmasi va bitkinin qurumasi ils naticalanir. Sonda bitki inkisafdan qalir,
moahsul kamiyyat va keyfiyyatca dayarini itirir. Idxal va ixrac iiciin tam yararsiz olur.

MATERIAL VO METODLAR

Tadgigat material kimi bitkilar tizarinds rast galinan asas zararverici hasaratlardan (gébalak
agcaqanadlari, mananalar, ilbizlar), onlarin tératdiyi patoloji dayisikliklar olan niimiinalardan
(varpaq, kok, govds, budaq, meyva vo s.) istifads olunmusdur. Zararvericilor miisahida baxis
metodu ils, hasaratlarin bitki organlarinda yaratdigi patologiyalar iss MBC-10 (istehsalci
KOMZ) mikroskopundan istifads etmakls tayin olunmus va bu istigamstds aparilmis elmi
tadqiqat islarina istinad olunmusdur (Srinivasan et al., 2017; Daymond, 2025; Pikusova et al.,
2013; Pradeep, 2020; Korkmaz, 2025; Sadigova, 2025).

Tadqgiqat isi istixana soraitinds aparilmagla, 2024-2025-ci illari shata etmisdir. Tacriiba
sahasinda bitkilar 2 gqrupa boliinmiisdiir. Har qrupda 3 viol (har violda 106 bitki) va 3 tokrar iizra
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miisahido islari aparilmisdir. Har 2 gqrup iizrs nazarat varianti olaraq daim musahids altinda olan
yoluxmamis bitkilar, tacriibs varianti olaraq zararvericilarls yoluxmus bitkilar gotiiriilmiisdiir.
Qiymatlandirms yarpaglarda saralma (xloroz) ve deformasiya, yarpaq sathinin sahasinds itki,
govde va kokds zadalanms, fotosintez intensivliyi (yarpaq sathinin vizual giymatlandirilmasi)
kimi alamatlara gora aparilmisdir. Alinan naticalar tadgigat miiddstinds alda olunmus orta
gostaricilar asasinda miiqayisa edilarak naticalar faizls qiymatlandirilmisdir.

TODQIQATIN MOQSODi

Taqdim olunan isin asas maqgsadi sorucu va yarpagyeyan (gamirici) zararverici hagaratlarin
bitki organlarinda yaratdig1 morfoloji va fizioloji patologiyalari eksperimental saraitds dyranmak
va onlarin standart akin materiali ¢iximina tasirini giymoatlandirmakdir. Bu baximdan mévcud
tadgiqatlarin aksariyysti miisahids xarakteri dasidigindan, eksperimental saraitds aparilan
tadqiqatlar zararvericilarin real tasir mexanizmini daha daqiq toyin etmays imkan verir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiqat isi istixana soraitinds gilas bitkisi ii¢lin hazirlanan Maksima 9 akin material
tizorinds aparilmisdir. Tadgigatin obyekti kimi bitkilards morfoloji va fizioloji patalogiyalara
daha c¢ox sabab olan sorucu zararvericilordon albali mansnasi (Myzus cerasi), torpaq
zararvericilorinden gobalak agcaqanadlan (Bradysia spp.) ve ilbizler (Discus rotundatus,
Succinea putris, Milax gagates) secilmisdir.

flkin olaraq gobslak agcaqanadlarinin bitki orqanlarina tasiri izlanilmis vo miisahidalarin
naticasi 1 sayh cadvalda geyd olunmusdur.

Cadval 1.

Gobalak agcaganadlarinin bitki organlarina tasiri
Gostaricilar Nozarat varianti Tacriiba varianti Bitkinin biometrik
(saglam bitkilar) (yoluxmus bitkilar) Olciilarinds dayisma
Yarpaq sathi (sm?) 255 5 -20
Bitki boyu (sm) 15 5 -10
Kok zadalanmasi (%) 100 50 -50
Govds zadalanmasi (%) 95 53 -42
Standart akin materiall 98 50 -48
(%)

Cadvaldan (1) goriindiiyii kimi gobalak agcaqanadlari ils yoluxmus bitkilsrin  biitiin
biometrik ol¢iilari nazarat varianti ils miiqayisada shamiyyatli deracads azalmigdir. Bitkilarda
miisahids olunan gévds ve kok patalogiyalari substratda yasayan agcaqanad siirfalari tarafinden
zadalanma naticasinds bitkilarin solmasi va boy artiminin zaiflamasi ils miisahids olunmuusdur.
Azalma yarpaq sathinin sahasinds 20 sm?, bitkilarin boyunda 10 sm, kok sisteminda 50%, gévda
zadalanmasinda 42% toskil etmisdir. Naticads bitkinin kék ve govdasinin gobalak
agcaqanadlarinin siirfalarinin tasirine maruz qalmasi sababindan (Sakill, Sakil 2, S$akil 3)
standart akin materiali ¢iximi 48% az olunmusdur. Goriindiiydi kimi bitkilarin kék va gévdasina
birbasa zarar gidalanan siirfalar tatafindan toradilmisdir. Alinmis bu natica Duarte (2022) va
onun digar hamkarlarinin aldig1 natica ils uygunluq tagkil etmisdir.
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Sakil 1. Gobalak
agcaqganadlan ila

yoluxmus substrat

ilbizlarin bitki orqanlarinda amala gatirdiyi patalogiyalar isa an (€0)'e yérbaqlarn, gévdanin,
boyun tapa hissasinin (Sakil 4, Sokil 2. Gbalok Sakil 5), qismen  kokiin

ye}{ilm.asi ila miisahida aficaqanadlan torafinden kok olunmusdur. Miigahidanin
naticasi 2 sayli sadvalds gqeyd sistemi itirilmis bitkilar olunmusdur.
Cadval 2.
flbizlarin bitki organlarimin inkisafina tasiri
Gostaricilar Nazarat varianti Tacriiba varianti Bitkinin biometrik
(saglam bitkilar) (yoluxmus bitkilar) Olciilarinds dayisma
Yarpaq sathi (sm?) 18+2 11 -9
Bitki boyu (sm) 17 12 -8
Govda zadalanmasi (%) 93 56 -37
Kok zadslanmasi (%) 88 65 -23
Standart okin material 98 70 -28
(%)

flbizlarin (cadval 2) bitki organlarimin inkisafina tasiri arasdirilarkan malum oldu ki, tacriiba
variantinda nazaret varianti ilo miiqayisads yarpaq sathinin sahasinde 9 sm? va bitkinin boy
gostaricisinds 8 sm azalma bas vermisdir. Ilbizlsr tarafindan gévdanin zadslsnmasi 37% tagkil
etmisdir. Yarpaq sathinin sahasinds bas veran itki (50%) va govdanin zadslanmasi, fotosintezin
va boy artiminin zsiflamasi ils naticalandiyindan standart akin materiali ¢iximinda 28% azalma

geyds alinmusdur.

Sakil 4. ilbizlarin yarpaq Sakil 5. Yarpagq sathi va govdasi ilbizlar
sathinds amala gatirdiyi tarafindan yeyilmis bitkilar va standart akin
lokal xarakterli desiklar materiali ¢ciximina zararvericinin tasiri

Albali mananasinin bitki orqaninda yaratdigi patalogiyalar yarpaqlarin va 1 illik zogun
qivrilmasi, yarpaqlarda saralma (xloroz), yarpaq ssthinin azalmasi, boy nodqtesinin 6lmasi va
qurumast kimi slamatlarls miisahids olunmusdur. Miisahidslarin naticasi 3 sayli cadvalda
gostarilmisdir.
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Cadval 3.
Albali mansnasinin bitki orqanlarinin inkisafina tasiri
Gostaricilar Nazarat Tacriiba Bitkinin biometrik

varianti varianti olciilarinds dayisma
(saglam (yoluxmus
bitkilar) bitkilar)

Yarpag sathi (sm?) 2543 15 -10

Bitki boyu (sm) 30 15 -15

Yarpaq sathinds saralma 5 35 +30

(xlorozlu yarpaglar) (%)

Standart akin materiali (%) 94 60 -34

Cadvaldan (3) goriindiiyii kimi albali menanasi ila sirayatlanmanin bitki organlarinin
inkisafina tasiri naticasinds bitkinin biometrik 6lciilarinda nazarst varianti ils miiqayisads yarpaq
sathinin sahasinda 10 sm?, bitkinin boyunda 15 sm azalma, xlorozlu yarpaglarin miqdarinda isa
30% artim geyda alinmigdir. Naticada albali mananasinin tdratdiyi patologiyalar yarpaqlarda
qivrilma, xloroz (saralma), boyun inkisafdan galmasi va boy noéqgtasinin qurumasi (Sakil 6, Sakil
7) kimi oslamatlarls miisahids olundugundan standart calaqalti sakin materiali ¢iximi 34%
azalmigdir. Alinan eksperimental naticalar avvalki tadgigatcilarin aldigi [Aliyev, 2018; Alford,
2014; Pedigo, 2014; Daymond, 2015] naticalar ils uygunluq tagkil etmisdir.

Sakil 6. Abali mananasi ila bitkinin govds,
yarpaq va boy néqtasinin yoluxmasi

Sakil 7. Albali mananasi ils yoluxma
naticasinda yarpaq sathinin
deformasiyasi va xloroz (saralma)

PRAKTIKI NOTICOLOR

Yarpaq sothinin sahasinda, bitki hiindiirliiyiinds, kokds va standart oakin materiali
mohsuldarliginda miigsahids olunan shamiyystli azalmalar gostarir ki, hatta orta daracada
zararvericilarin yoluxmasi bels istehsal samaraliliyini shamiyyatli daracada poza bilar.

Torpaqda yasayan zararvericilarin, xiisusan da gébalak agcaganadlarinin erkan agkarlanmasi
va monitoringi kok sisteminin zadalanmasinin va istehsal {i¢iin nazards tutulmus bitkinin sayinin
azalmasinin garsisini almaq {ciin vacibdir. Substrat saraitinin miintazam yoxlanilmasi, bioloji
nazarat vasitalarinin tatbigi ve optimal suvarma idarsetmasinin saxlanilmasi siirfs inkisafin1 va
alagali kdk zadslsnmalarini shamiyystli dsracads azalda bilsr.

Albal biti (Myzus cerasi) kimi amici zararvericilarin idars edilmasi fotosintetik cahatdan
aktiv sath sahasini qorumagq ve apikal meristemin zadslanmasinin qgarsisini almagq ii¢iin vacibdir.

Eynils, yarpaq toxumasinin itirilmasinin va vegetativ bdyiimanin qarsisin1 almaq {igiin
mollyusk populyasiyalarinin idars edilmasi ds ¢ox vacibdir.

Naticalar yiiksak keyfiyyatli va bazara yararli akin materiali istehsalin1 tamin etmak {iciin
inteqrasiya olunmus zararvericilsrin idars edilmasi (IMI) programlan daxilinds profilaktik
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monitoringin, bioloji nazarsat metodlarinin va ekoloji cahatden davamli zararvericilarin idara
edilmasi strategiyalarinin inteqrasiyasini dastaklayir.

NOTICO

Eksperimental tadqgiqatlarin tahlili gostarir ki, zararverici hagaratlarin tasiri altinda bitkilards
morfoloji va fizioloji patologiyalar yaranir va bu dayisikliklar standart sakin materiali ¢iximina
moanfi tosir gostorir. Sorucu zararvericilor (mananalar) fotosintez sathini azaldir. Torpaq
zararvericilari isa (ilbizlar, gobalak agcaganadlari) vegetativ inkisafi zaifladir, mahsulun (akin
materialinin) kamiyyat va keyfiyystinin azalmasina sabab olur. Bu gostaricilor zararverici
hasaratlarin bitki orqganlarinda yaratdigi patologiyalarin kompleks va sistemli xarakter
dasidigim siibut edir. Bu isa zararverici hagaratlara gars1 kimyavi insektisidlara davamli, ekoloji
cohatdan tamiz alternativ metodlara tstiinliik verilmasini va inteqrir miibariza strategiyalarinin
tatbiginin vacibliyini elmi cahatdan asaslandirir (Metcalf, 2008; Korkmaz, 2025).
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ITATOJIOT M PACTEHUI BBI3BIBAEMBIE HACEKOMBIMU

CapsiroBa Happan
HayuHo-uccnedosamenbckulli uHCmumym na000800cmed u uaegoocmeda
Munucmepcmea cenbckoeo xossiticmea AsepbatioxcaHckoli Pecnybauku

B paHHOM wWcciefoBaHWM TIpeZACTaB/ieHa SKCIlepMMeHTalbHasi OLleHKa MOPQOJIOTHYeCKUX U
(u3non0rnyeckrx U3MeHeH!UH, BbI3BaHHBIX HaCEKOMBIMHU-BpPeJUTe/SIMA B OpraHax pacTeHUd B yCIOBUSIX
TermLbl. MccnesoBaHue NpoBOAX/IOCH Ha NOCAl0UHOM MaTepuase copTa Maxima 9, BbIpallleHHOM [ij1s
YepelHU B TeIJIMUHBIX YCJIOBUAX, M OLIEHUBATIOCh BAUSHUAE COCYIIUX (TJIs1), TUCTOTPBI3YLIMX (YIUTKH) U
TOYBeHHBIX (TpHOHBIE KOMapHKH) BpeAuTesell Ha pa3BUTHe pacTeHWi. IlaTosiornu ctebseld 1 KOpHeH,
HabsroZlaeMble y pacTeHUH B XOfle MCC/Ie/I0BaHVsl, TIPOSIB/ISUTUCH B BUJE yBsJAHUS U ocsiabyeHust pocTa
pacTeHWid B pe3y/bTaTe IIOBPEXJEHUs] KODHEBOM CHUCTeMBbl pacTeHWH, 3apakeHHbIX I10YBEHHBIMU
BpeauTessiMd. B pesysbTaTe ObIT0 3a()MKCUPOBAHO YMeHBIIIeHHe T/I0Ia/[y TUCTOBOM MOBEPXHOCTH Ha 20
CM?, yMeHblIIeHHe BbICOThI pacTeHust Ha 10 cM, yMeHbllleHre KOpHeBO cucTeMbl Ha 50% U yMeHbllleHue
NoBpeXXJeHU cTebsisi Ha 42% BceCTBUEe BO3ZEHCTBUS JIMUMHOK TIPUOHBIX KOMapukoB. V3-3a
BO3/I€MCTBUSI IMUMHOK IPUOHBIX KOMApUKOB Ha KOPHU M CTeO/IM pacTeHUi ypoXKalHOCTb CTaHZAPTHOTO
MOCaJIOYHOr0 MaTepHaja B SKCIepUMeHTalbHOM BapHaHTe CHH3WAack Ha 48% M0 CpaBHEHHIO C
KOHTPOJIbHBIM BapuaHTOM. B pe3ynbraTe BO3/elCTBUS BUIIIHEBOW T/IM Ha pa3sBUTHe OPraHOB pacTeHUM
ObL10 3aMKCUPOBAHO YMeHbIIIeHre TI/I0MAAN JIMCTOBOM MOBepXHOCTH Ha 10 cM?, yMeHblIeHre BBICOTHI
pacTeHuMii Ha 15 cM M yBeJHWYyeHHe KOJMYeCTBA XJIOPOTUUHBIX /MCTheB Ha 30%. B pesynbrarte
HaO/II0ZaMmMCh TIaTOJIOTHH, BbI3BaHHBIE BHUIIHEBOM T/iel, MPOSIB/SIOLUIMECS TAaKUMHM CHUMITOMaMH, Kak
CKpy4YrBaHMe JIMCTheB, XJI0p03 (IIOKeATeHHe), 3aMe/l/leHre POCTa U BbIChIXaHUE B BepXHell TOUKe, UTO
TIPUBEJI0O K CHIKEHHIO YPOXKaWHOCTH CTaHJapTHOrO MOCaZloyHoro mMaTtepuana Ha 34%. B pesynbrate
BO3/IEVCTBUS y/IUTOK (2) Ha pa3BUTHE OPraHOB PACTEHUM MPOU30IIVI0 yMeHbIIIeHe TUIOIIa iy JINCTOBOU
MOBEPXHOCTU Ha 9 cM? U yMeHbllleHHWe BbICOThl pacTeHWd Ha 8 cM. IlockosbKy MoTepsi Iiollaju
ncToBoi nosepxHocTH (50%) U MoBpeXxgeHne cTebsiell yIuTKaMy TIPYBed K ocnabnernto oTocuHTe3a
W pocTa B BBICOTY, ObLIO 3aMKCHPOBAHO CHIDKEHHWE YPOXKAaHHOCTH CTaH/ApPTHOTO TIOCAZ0UuHOTO
MaTepuana Ha 28%. DTU pe3y/bTaThl NMOKa3bIBAKOT, YTO MAaTO/IOTHY, BbI3bIBAEMble HACEKOMBIMU, UMEIOT
CUCTeMHBbIM M MHOroQaxTopHblii 3¢dekT. Kak BUAHO, BpeAuTe/NM He TOMBKO HANpsIMyH B/USIOT Ha
MOpQOIOTHI0 U (U3NONOTUIO pacTeHHWi, HO M OKa3bIBAIOT 3HAUMTE/bHOe HeraTHBHOE BO3/eHCTBUEe Ha
3¢ QeKTHBHOCTE IPOM3BO/CTBA B CaJJOBO/ICTBE.
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Kiouegble cno0ea: Hacekomble-gpedumenu, namoao2uu pacmeHutl, mopgonozuueckue usMeHeHUs.,
¢usuonoeuueckue paccmpoticmed, noCa0OUHbIl Mamepuan

PLANT PATHOLOGIES CAUSED BY INSECTS

Sadigova Nardan
Scientific Research Institute of Fruit and Tea Growing,
Ministry of Agriculture of the Republic of Azerbaijan

This study presents an experimental assessment of morphological and physiological changes caused
by insect pests in plant organs under greenhouse conditions. The study was conducted on Maxima 9
planting material cultivated for cherry plants under greenhouse conditions, and the effects of sucking
(aphids), leaf-eating (snails), and soil-borne (fungus gnats) pests on plant development were evaluated.
During the study, we observed stem and root pathologies in plants, including wilting and a decline in
growth due to damage to their root systems caused by soil pests. As a result, a 20 cm? decrease in leaf
surface area, a 10 cm decrease in plant height, a 50% decrease in root system, and a 42% decrease in stem
damage were recorded due to the effect of fungus gnat larvae. Exposure of plant roots and stems to
fungus gnat larvae reduced the standard yield of planting material in the experimental variant by 48%
compared to the control variant. The cherry aphid infestation significantly impacted the development of
plant organs, resulting in a decrease of 10 cm? in leaf surface area, a reduction of 15 cm in plant height,
and a 30% increase in the number of chlorotic leaves. The cherry aphid caused pathologies that resulted
in symptoms such as leaf curling, chlorosis (yellowing), stunted growth, and the drying of the growing
point, leading to a 34% decrease in standard planting material yield. As a result of the impact of snails (2)
on the development of plant organs, a 9 cm?” decrease in leaf surface area and an 8 cm decrease in plant
height occurred. As the loss of leaf surface area (50%) and stem damage by snails resulted in a weakening
of photosynthesis and height growth, a 28% decrease in standard planting material yield was recorded.
These results show that the pathologies caused by insects have a systemic and multifactorial effect. As
can be seen, pests not only directly affect plant morphology and physiology, but also have a significant
negative impact on the efficiency of production in horticulture.

Keywords: insect pests, plant pathologies, morphological changes, physiological disorders, planting
material
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UOT 577.21; 577.214; 577.214.43
EUKARIOTLARDA XIMER RNT V3 ZULALLAR

AYSEL SLIiYEVA!, LALO MOMM®ODOVA', FIDAN YUSIiFOVA', DSMINO ABDULOZIMOVA),
AZADO SAHMURADOVA? iLHAM SAHMURADOV?*

! Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Molekulyar Biologiya Institutu, Baki s., AZ1073, Izzat
Nobiyev kiig.,11

? Azarbaycan Respublikas: EIm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak 5., AZ 1106, Azadhq
pr. 155

ilhambaku@gmail.com

Ximer RNT-lar miixtalif genlarin nukleotid ardicilhqlar1 3sasinda yaranan transkriptlardir.
Uzun miiddat bela hesab olunurdu ki, hamin RNT-lar xromosomlarda bas veran yenidenqurmalar
naticasinda miixtalif genlarin birlagsmasi va daha sonra transkripsiyasindan téranirlar. Lakin biitév
genomlarin oxunmasi va tadqiqi géstarmisdir ki, eyni xromosomda va eyni istigamatda - “Quyruqg-
Bas” (Q-B) yerlasmis qonsu genlardsn birinin transkripsiyasinin dayanmamasi va névbati geni da
ahats etmasi, daha sonra hamin ilkin transkriptds genlararasi splaysinq naticasinda ds ximer RNT-
lar yarana bilor. Bela transkriptlor transkripsiya ilo induksiya olunan ximer (TiX) RNT-lar
adlanmir. Hamin transkriptlorin translyasiyasi isa ximer ziilallar térads bilar. Ham insan va
heyvanlarda, ham da bitkilords askar olunmus TiX-larin yaranma miqyas1 va tanzimlayicilari
haqqinda biliklor azdir. Bazi naticalari taqdim olunan bu isin maqsadi bazi mamalilords va ali
bitkilards yaxin qonsu Q-B gen ciitlorini miixtalif genomlarda yayilma miqyasm va onlardan TiX
RNT-lorin téranmasi potensialim giymatlandirmak olmusdur. 5 mamali organizmin (insan, Rezus
meymunu, simpanze, ev sicani va Norve¢ sicovul) va 6 bitkinin (soya, qara qovaq, qara yonca,
tomat, sarab iiziimii va gargidah) niiva genomunda TIX RNT-larin téranmasi miimkiin olan yaxin
gonsu (qgisman kasisan yaxud kasismayan, lakin maksimum 300 nukleotid ciitii masafada yerlagan)
Q-B gen ciitlarinin axtarisi hayata kecirilmisdir. Axtarisda tam kasisan (biri biitovliikls digarinin
daxilinds yerlasan) gen ciitlari nazora alinmamisdir. Askar olunmusdur ki, hamin genomlarin har
birinde minlarls (névdan asih olaraq, taxminan 9000-den 20000-3 gadar) Q-B gen ciitlari, o
ciimladan yiizlarls yaxin qonsu Q-B gen ciitlari mévcuddur. Tadqgiq elunmus mamali orqanizmlarin
har birinin genomu yaxin qonsu Q-B gen ciitlari ila zangindir (400 ve daha cox ciit). Bitki
genomlarinda isa bela gen ciitlorinin say1 116-726 arasinda dayisir va o ciimladan qara qovaq va
gara yoncanin annotasiya olunmus genlari arasinda miivafiq suratda 116 va 117 bela ciit vardir.
Yaxin qonsu Q-B gen ciitlarinin niimunalari, onlar iizra bitkilar arasinda miisahida olunan farqin
miimkiin sabablari maqalads miizakira olunur.

Acar sozlar: genom, ziilal kodlasdiran genlor, mRNT, “Quyrug-Bas” (Q-B) genlar, transkripsiya,
transkripsiya ila induksiya olunan ximer (TIX) RNT-lar

GIRIS

Ximer RNT-Ior miixtalif genlarin nukleotid ardicilliglar1 3sasinda yaranan transkriptlardir
(Shahmuradov et al., 2010; xiilass iiclin bax: Elfman and Li, 2018). Ximer RNT-larin
yaranmasinin 2 yolu malumdur: (1) xromosomlarda bas veran yenidanqurmalar naticasinda
miixtalif genlarin birlasmasi (fusion) va onlarin sonraki transkripsiyasi; (2) eyni xromosomda
“Quyrug-Bas” (Q-B) yerlasmis eyni istigamatli qonsu genlardsn birinin transkripsiyasinin
dayanmamas! vo novnati geni da shats etmasi, yaranan transkriptds genlsrarasi splaysing. 2-ci
yolla yaranan ximer transkriptlor transkripsiya ils induksiya olunan ximer (TIX) RNT-lar

adlanir. Homin transkriptlarin translyasiyasi iss ximer ziilallar térads bilar ($akil 1).
https://doi.org/10.61642/202621
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Sekil 1. Yaxin qonsu yaxud qismen kesisan Q-B genlarin birgs transkripsiyasi naticasinds TIX
transkriptlarin térenmasinin imumi sxemi.

Genis yayllmasina baxmayaraq, bu prosesin tonzimlayicilari hagqinda mslumatlar ¢ox
deyildir. Ximer transkriptlar yalniz ayri-ayr hallarda funksional ziilallara translyasiya olunurlar.
Ximer RNT-lar 6zlarini daha ¢ox xastaliklerin yaranmasinda va onlarin fenotipinds biruza
verirlar. (Duc et al., 2013; Li, Qin and Li, 2018; Elfman and Li, 2018).

Transkripsiya ils induksiya olunan Ximer (TiX) RNT-lar ham insanda (Akiva et al 2006;
Parra et al 2006), hom ds bitkilsrds (Thimmapuram et al., 2005; Nakamura et al 2007; Muralla et
al., 2008; Shahmuradov et al., 2010) tapilmisdir. Demali, Q-B qonsu genlar na gadsr yaxin
olarsa, bir o gadar bdyiik ehtimalla onlarin TIX RNT-larinin yarana bilacayini gézlamak olar.

Boazi naticalari asagida teqdim olunan bu isin magsadi insan, bazi mamalilards va ali
bitkilards eyni istigamatli vo yaxin qongu gen ciitlarinin genom miqyasinda miisyysanlasdirmak
va hamin genomlarin transkripsiya ils induksiya olunan ximer RNT-larin térenma potensialini
miiqayissli suratds gqiymatlandirmsk olmusdur.

MATERIAL VO METODLAR

Insan ve 4 diger mamali néviin (Rezus meymunu, simpanze, ev sicam va adi sigovul),
hamcinin 6 ali bitkinin (soya, qara yonca, qara qovag, tomat, sarab {iziimii va gargidali; Cadval
1) annotasiya olunmus referans niive genomlarinda Q-B yerlasan gen ciitlarinin axtarisi T2Han
kompiiter programu (ilham Sahmuradov, cap olunmayib) vasitasi ila hayata kecirilmisdir. Har
genomun xromosomlar iizra annotasiyasi asasinda, yalmz ziilal kodlagdiran genlsr nazara
alinmagqla, (1) biitiin Q-B gen ciitlari, (2) kasismayan Q-B gen ciitlari, (3) gisman kasisan Q-B
gen ciitlori vo (4) biri tamamils digarinin daxilinds yerlasan Q-B gen ciitlari
miisyyanlasdirilmisdir. ©gar hansisa Q-B ciitiinlin ciitlari (a) gismean kasisirsa yaxud (b)
kosismir, lakin onlar arasindaki masafe 300 nukleotid ciitiindsn cox deyilss, bels hesab
olunmusdur ki, hamin Q-B ciitii TIX transkript tératmak potensialina malikdir. Tam kasisen,
yoni biri biitovliikls digarinin daxilinda yerlagan gen ciitlari nazara alinmamigdir.

Cadvwal 1.
Tadqiqat {iciin secilmis organizmlsr
Organizm Niive genomunun annotasiya linki
Insan, Homo sapiens https://www.ncbi.nlm.nih.gov/projects/genome/guide/human/index.shtml

Rezus meymunu, Macaca | https://www.ncbi.nlm.nih.gov/genome/?term=Macaca+mulatta+genome
mulatta

Simpanze, https://www.ncbi.nlm.nih.gov/genome/?
Pan troglodytes

term=pan-+troglodytes%5Borgn%5D

Ev sicani, https://www.ncbi.nlm.nih.gov/genome/?term=Mus+musculus
Mus musculus
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Norveg sicovuluy, https://www.ncbi.nlm.nih.gov/genome/?term=Rattus+norvegicus
Rattus norvegicus

Soya, https://www.ncbi.nlm.nih.gov/genome/?term=Glycine+max
Glycine max

Qara yonca, https://www.ncbi.nlm.nih.gov/genome/?term=Medicago-+truncatula
Medicago truncatula

Qara govaq, https://www.ncbi.nlm.nih.gov/genome/?term=Populus+trichocarpa
Populus trichocarpa

Tomat, https://www.ncbi.nlm.nih.gov/genome/?term=Solanum+lycopersicum
Solanum lycopersicum

Serab tiztimii, https://www.ncbi.nlm.nih.gov/genome/?term=Vitis+vinifera

Vitis vinifera

Qargidali, https://www.ncbi.nlm.nih.gov/genome/?term=Zea+mays%5D

Zea mays

NOTICOLOR VO ONLARIN MUZAKIROSI

Bu analizin yekun naticalari Cadval 2-ds verilmisdir. Analiz olunmus genomlarin har
birinds Q-B gen ciitlarinin {imumi say1 taxminan 9700-19900, yaxin gonsu yaxud gisman
kasisan Q-B gen ciitlarinin sayr texminsn 100-640 intervalinda dayisir (Cadval 2). 11
organizmdo yaxin (d<300 nc) qonsu Q-B ciitlarin genlari arasinda masafalarin paylanmasi gakil
3-ds verilmisdir. Bels goriiniir ki, bu genomlarin har birinds ximer transkript tératmak
potensialina malik Q-B gen ciitlari vardir. Burada xtisusi qeyd etmak lazimdir ki, gisman kasisan
gen ciitlarinin alternativ — ximer mRNT-lars transkripsiya olunmasi, demak olar ki, labiiddyir.

Tadqiq olunmus mamali organizmlsrin har birinin genomu yaxin qongu Q-B gen ciitlari ila
zangindir (400 ve daha cox ciit). Bitki genomlarinda iss bels gen ciitlarinin say1 116-726
arasinda dayisir. Homin bitkilor arasinda qara qovaq ve qara yoncanin annotasiya olunmus
genlari arasinda miivafiq suratds 116 va 117 bels ciit vardir.

Cadval 2.

5 mamali va 6 ali bitki ndviiniin genomlarinda Q-B gen ciitlari {izrs asas gostaricilar

Zilal Q-B genlor
genlari, Comi | d<300 va Qisman Tam d<300
comi kasismayan | kasisan kasisan yaxud
gisman
kasisan
H. sapiens 19559 | 9717 215 233 113 448
M. mulatta 20985 | 10345 242 278 167 520
P. troglodytes 21027 | 10390 343 383 212 726
M. musculus 21633 | 11276 263 181 85 444
R. norvegicus* 22231 | 11773 327 268 177 595
G. max* 38494 | 19926 283 137 36 420
M. truncatula* 19901 | 10495 116 1 1 117
P. trichocarpa* 20000 | 10343 104 12 6 116
S. lycopersicum* 20833 | 10789 318 61 10 379
V. vinifera* 20005 | 10752 358 159 88 517
Z. mays* 30617 | 15452 436 211 91 647

* Bu orqanizmlarin annotasiya olunmus ziilal genlarinin say1r Cadvalds gostarilandan
coxdur. Lakin bir cox genin 5’-TOR-u malum olmadigindan onlarin 5’-sarhadi, taxminan ds
olsa, malum deyildir. Hesablamalarda bels genlar nazars alinmayib.
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Sakil 2. 11 orqganizmds yaxin (d<300 nc) gonsu Q-B ciitlarin genlari arasinda masafalarin
paylanmasi. Hsap — Homo sapiens, Mmul - Macaca mulatta, Ptro - Pan troglodytes, Mmus — Mus
musculus, Rnor - Rattus norvegicus, Gmax - Glycine max, Mtru - Medicago truncatula, Ptri - Rattus
norvegicus, Slyc - Solanum lycopersicum, Vvin - Vitis vinifera, Zmay - Zea mays. D — ciitiin genlari
arasinda masafa.

Gen 1 Gen 2

qlllq

109 nc

Sakil 3. insamin (Homo sapiens) X xromosomunda Q-B yerlagan bazi yaxin qonsu genlar: N-alfa-
asetiltransferaza 10 ziilalinin 3-cii izoformasinin kodlagdiran NAA10 va N-asilglukozamin 2-epimeraza
ziilalim kodlagdiran RENBP genlari (genlararas1 masafa: 109 nc).

Gen1l Gen 2
(1) EEN
255 nc

l

Gen1l Gen 2
(2) EEN
5 nc

1

Sakil 4. Rezus (Macaca mulatta) meymununun miivafiq surstds 1-ci va 19-cu xromosomlarinda Q-B
yerlasan bazi yaxin qonsu genlar: (1) laminin ziilalinin beta-3 subvahidinin X2 izoformasim kodlagdiran
LAMB3 va GO/G1 gevirici 2 ziilalimn kodlasdiran C1H1orf74 genlari (255 nc); (2) Rab interaktor
ziilalina oxsar ziilahn X1 izoformasini kodlasdiran RINL va NAD-dan asili protein deasetilaza ztilalim
kodlasdiran SIRT?2 genlari (5 nc).
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Gen1l Gen 2
(1) q EEE q
107 nc
Genl Gen 2
(2) q EEE q
89 nc

Sakil 5. Simpanze (Pan troglodytes) meymununun 1-ci xromosomunda Q-B yerlasan bazi yaxin
gongu genlar: (1) alfa-taksilin ziilalinin X1 izoformasini va spirallasmig spiral domenli 28 ziilalin
kodlagdiran genlar (107 nc); (2) IQ domenli C ziilalinin X2 izoformasini va ikigat kortin domenli 2B
ziilalim kodlasdiran genlar (89 nc).

Genl Gen 2
(1) qlllq
94 nc
Gen1l Gen 2 Gen 3
2) q EEE ql Em
199 nc 77 nc

Sakil 6. Soya (Glycine max) bitkisinin 5-ci xromosomunda Q-B yerlasan bazi yaxin qonsu genlar:
(1) MIZU-KUSSEI 1 ziilalina oxsar ziilal va Dr1 ziilahinin homoloqunun X1 izoformasini kodlagdiran
genlar (genlararasi masafa: 94 nc); (2) fosfolipaza D, ferrodoksin A va transmembran 9 super-ailasinin 1
sayli {izviiniin X1 izofrmasini kodlasdiran genlar (199 nc, 77 nc).

Gen1l Gen 2
(1) EEE
48 nc

Gen1l Gen 2
(2) EEN
267 nc

Sakil 7. Qara yonca (Medicago truncatula) bitkisinin 1-ci xromosomunda Q-B yerlasan bazi yaxin
gonsu genlar: (1) DUF295 ailasindan olan ziilal va F-box ziilah kodlagdiran genlar (48 nc); (2)har ikisi
tirozin-tRNT ligazaya oxsar ziilal kodlasdiran genlar (267 nc).
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Genl Gen 2
(1) EEEN
109 nc

Genl Gen 2
(3) EEEN
122 nc

Sakil 8. Tomat (Solanum lycopersicum) bitkisinin 1-ci xromosomunda Q-B yerlagan bazi yaxin
gonsu genlar: (1) KEG E3 yubikuitin-protein ligaza ziilalinin X2 izoformasinin va transmembran 9
superailasinin 2-ci tizviinii kodlasdiran genlar (109 nc); (2) E2 yubikuitin-konyuqgasiya fermentina oxsar
ziilal va ekstensin-3-3 oxsar ziilalin X2 izoformasim kodlasdiran genlar (122 nc).

Maraghdir ki, 2 organizmds (gara yonca va gara qovaq) yaxin Q-B ciitlarinin say1 diger
novlarla miiqayisada bir ne¢a dofs az goriiniir. Bels ciddi fargin ssbab(lar)i na ola bilar?
Fikrimizca, bu, an azi, asagidaki sabablarla bagh ola bilar.

(1)Hagigaten da, hamin 2 névds TIX transkriptler az yaranr.

(2)Q-B gonsgu giinlar arasinda masafa 300 nc-dan ¢ox olanda da ximer RNT-lar térana bilar.

(3)Bu genomlarin annotasiyalarinda genlarin sarhadlari (baslangic va sonuc) daqiq
miisyyanlasdirilmamisdir. Bu halda 5’- va 3’-TOR-lan kodlasdiran alava (namslum) ekzon
ekzonlar moévcuddur vo hamin ekzonlar da nazers alinsa, qongu genlar arasinda masafs
annotasiya olunandan xeyli azdir.

NOTICO

Belos goriiniir ki, an azi, tadgiq olunmus biitiin eukariot organizmlari TIX RNT-lar va bazi
hallarda ham ds TiX ziilallar tératmsk potensialina malikdirlar. Indiysdek malum olan aksar
hallarda bels ximer RNT v ziilallar hansisa patoloji pozulmalarla baghdir. Lakin TIX ziilallar
organizmin normal inkisafi ilo da alagali ola bilar. Bu masalaya aydinliq gatirmak tacriibi
aragdirmalar toleb olunur. Lakin istenilen halda TiX RNT/ziilal fenomeni bir daha ona dslalat
edir ki, genomlarin ekspressiyasinin tanzimlanmasi masalssi ¢ox miirakkabdir.
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XNMEPHBIE PHK 1 BEJIKN B 3YKAPNOTAX

Aiicenn Anuena', JTana Mammajosa', ®ujgan FOcudoa', AMuna A6aynasumosa’,
Asapa laxmypagosa®, ibxam Illaxmypagos®
! Uncmumym monekyasipHoll 6uonozuu MuHucmepcmea HayKu u 06pazoeaHust
A3zepbalidscaHckoll Pecnybauku
? UIHcmumym 2eHemuueckux pecypog MuHucmepcmea HayKu u 06pa3oeaHust
A3zepbatidscaHckoll Pecnybauku

XumepHele PHK — 3T0 TpaHCKpHIITEI, 00pa30BaHHbIE W3 HYKJIEOTHAHBIX TOCTeA0BATeTbHOCTEH
pasHbIX reHOB. [Jonroe BpeMs CUMTanoCh, uto 3tv PHK BO3HUKAIOT B pe3y/bTaTe C/IVMSHUS Pa3sHbIX TeHOB
U UX TOC/eAyIolleil TpaHCKPUILIMK BC/IeACTBHEe TepecTpoek xpoMmocoM. OfHaKO CeKBeHHpOBaHUE U
aHanM3 1ieJbIX TeHOMOB TMOKa3amd, uTo xumepHble PHK wmoryT Takke 00pa30BBIBaThCs, KOrja
TPAHCKPUIIIUS OJJHOTO W3 COCEAHUX TeHOB, PACIIOJIOKeHHBIX Ha TOW JKe XpOMOCOMEe W B TOM JXKe
HaTpaB/ieHUd — «XBOCT K royioBe» (X-I') — He ocTaHaB/iMBaeTCs U BK/IHOUaeT C/eyIOLIWi TeH, a 3aTeM
B pe3y/bTaTe MeXKIeHHOro CIUIaiCMHTa B 3TOM MCXOJHOM TpaHCKpumTe. Takuhe TpPaHCKPUIITEHI
Ha3bIBAIOTCSl TPAaHCKPUMNLIMOHHO-UHAYUMpPoBaHHbIMKA xuMepHbiMUA (TUX) PHK. TpaHcmsaugus 3Tux
TPaHCKPUIITOB MOJKET MPUBO/IUTE K 00pa30BaHMI0 XUMePHBIX 0e/TkoB. Masio uTo W3BeCTHO O MaciiTabax
U perynsTtopax obpasoBanusi TUX, KoTopele OblM OOHApy>KeHBI Kak y JIOJIed M KUBOTHBIX, TaK U Y
pactenuii. Llesibfo JaHHOW pabOTHI, HEKOTOpPbIe pe3y/bTaThbl KOTOPOM Tpe/CTaBIeHbI 37eCh, ObIIO
OLIEHUThL CTeNeHb PacrpOCTpaHeHHs1 OJIU3KO pacioyioKeHHBIX Tap TeHoB X-I' B pa3/iMuHBIX TeHOMax
HEKOTOPBIX MJ/IEKOTMTAIOIIMX U BBICIIMX pacTeHHH, a TakKKe MOTeHLMalbHY0 BO3MOXKHOCTb TeHepalin
TUX PHK w3 Hux. Bbit TipoBe/ieH TTOUCK O/TM3KO PacIioyioyKeHHBIX (YaCTUYHO TePeKPBIBAOIUXCS WIH
HelepeKphIBAKIIUXCs, HO PACIION0KEHHBIX HA MaKCUMa/IbHOM paccTosinid B 300 rnap HYK/1eoTHZOB) Map
reroB X-I', U3 KOTOPBIX MOXKHO Ob110 Ob1 IOMyunTh TVIX PHK, B siZiepHBIX reHOMax 5 M/IEKOTIMTAIOIINX
(uenoBek, MaKak-pe3yc, LLIMMIIaH3e, JOMOBasi MbIIIb ¥ HOPBEXKCKast Kpbica) U 6 pacTteHuil (Cosi, YepHbIN
TOMOJ/b, YepHBIA KJleBep, TOMaT, BUHOIPaZ, U KyKypy3a). Ilouck He yuuTbIBan Mapbl TeHOB, KOTOpBIE
TIOJIHOCTBIO TIePeKphIBa/MCE (O/IMH PACIo/IoXKeH TOTHOCTBI) BHYTPH ApYyroro). Beiio ycraHoB/ieHo, UTo
KaKJbIM U3 3TUX TeHOMOB COZIEP)KUT ThICSUU (B 3aBUCMMOCTHU OT BUa, oT 9000 mo 20000) rap reHos X-
I', Bk/IIOUass COTHM TeCHO pacrosioKeHHbIX map TreHoB X-I. ['eHoM KaxJoro "3 U3y4YeHHBIX
MJIEKOTIUTAIOLIMX OOraT TeCHO pacrioio’keHHbIMHM Tapamu reHoB X-I' (400 u Gosee map). B reHomax
pacTeHUi KOJIMUECTBO TaKUX Iap reHOB BapbupyeTcs oT 116 go 726, Bkatoyas 116 u 117 Takux map
CpeJy aHHOTUPOBaHHBIX F€HOB UEPHOT'0 TOTIOJISI U UEPHOrO K/jeBepa COOTBETCTBEHHO. [Ipumephl TecHO
pacrosioykKeHHbIX ap reHoB X-I' 1 BO3MO>KHBIe TTPUUMHBI HAaOMI0aeMbIX Pa3Iuuril Me>Ky PacTeHHUsIMH B
HUX 00CY>KJ]AI0TCS B CTaThe.

Kntouegbie cnoea: zeHom, benok-kooupyowjue 2edbl, MPHK, eeHbl muna «xeocm K 2on08e» (X-I'),
xumepHble PHK, undyyupyembte mpaHckpunyueli (TUX)
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CHIMERIC RNAS AND PROTEINS IN EUKARYOTES

Aysel Aliyeva', Lala Mammadova', Fidan Yusifova', Amina Abdulazimova’,
Azada Shahmuradova? Ilham Shahmuradov**
! Institute of Molecular Biology, Ministry of Science and Education of the Republic of Azerbaijan
“Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Chimeric RNAs are transcripts formed from the nucleotide sequences of different genes. For a long
time, it was believed that these RNAs arise from the fusion of different genes and their subsequent
transcription as a result of rearrangements occurring in chromosomes. However, the sequencing and
analysis of whole genomes have shown that chimeric RNAs can also be formed when the transcription of
one of the neighboring genes located on the same chromosome and in the same direction - "Tail-to-Head"
(T2H) does not stop and includes the next gene, and then as a result of intergenic splicing in that initial
transcript. Such transcripts are called transcription-induced chimeric (TIC) RNAs. The translation of
these transcripts can produce chimeric proteins. Little is known about the scale and regulators of the
formation of TICs, which have been found in both humans and animals, as well as plants. The aim of this
work, some of the results of which are presented, was to assess the extent of the distribution of closely
neighboring T2H gene pairs in different genomes in some mammals and higher plants and the potential
for the generation of TIC RNAs from them. A search was conducted for close neighboring (partially
overlapping or non-overlapping, but located at a maximum distance of 300 nucleotide pairs) T2H gene
pairs from which TIC RNAs could be derived in the nuclear genomes of 5 mammals (human, rhesus
monkey, chimpanzee, house mouse, and Norway rat) and 6 plants (soybean, black poplar, black clover,
tomato, wine grape, and corn). The search did not take into account gene pairs that were completely
overlapping (one is located completely inside the other). It was found that each of these genomes contains
thousands (depending on the species, from about 9000 to 20000) T2H gene pairs, including hundreds of
closely neighboring T2H gene pairs. The genome of each of the studied mammalian organisms is rich in
close-neighboring T2H gene pairs (400 or more pairs). In plant genomes, the number of such gene pairs
varies between 116-726, including 116 and 117 such pairs among the annotated genes of black poplar and
black clover, respectively. Examples of close-neighboring T2H gene pairs and possible reasons for the
observed differences between plants in them are discussed in the paper.

Keywords: genome, protein-coding genes, mRNA, Tail-to-Head (T2H) genes, transcription-induces
chimeric (TIC) RNAs
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RNA Polymerase II Promoter-Proximal Pausing: Molecular Mechanisms of DSIF—
NELF-Mediated Control of Early Elongation

AYTAJ NABIYEVA

Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan
aytacnebil @gmail.com

Promoter-proximal pausing of RNA Polymerase II (Pol II) is a key regulatory event in
metazoan transcription, but its mechanistic underpinnings have been superficially treated in the
literature. Pausing is, in essence, the stabilization of a specific early elongation complex by the
elongation factors DSIF and NELF, in conjunction with the intrinsic properties of RNA Polymerase
I1, the nascent RNA, DNA sequence, and chromatin architecture. In this review, we seek to provide
a comprehensive mechanistic analysis of RNA Polymerase II pausing, with special emphasis on how
DSIF and NELF physically and kinetically reprogram the elongation complex to form a stable,
reversible paused complex, and how the release of this paused complex is an irreversible event that
marks the onset of productive elongation.

Specifically, we examine the early elongation phase following promoter escape, during which
RNA Polymerase II is conformationally dynamic, susceptible to pausing, backtracking, abortive
transcription, and abortive translocation, thereby creating an environment that is highly
susceptible to regulatory influences that can bias the kinetic balance of the elongation complex
towards productive elongation or paused states. We will review how DSIF interacts with both the
RNA and various structural elements of the polymerase in a manner that limits polymerase
movement, and how this process is further stabilized by the NELF complex in a manner that
enforces promoter-proximal pausing. Finally, we will review how phosphorylation-dependent
remodelling of the paused polymerase dismantles this checkpoint, linking the release of paused
polymerases with cellular signalling, chromatin, and developmental events. This approach will
provide a general understanding of promoter-proximal pausing as an "emergent behavior" of the
polymerase that is actively regulated by elongation factors in a manner that fine-tunes gene
expression in time and space.

Keywords: Pol II pausing, NELF, DSIF, pause release, P-TEFb

INTRODUCTION
Pausing as a Mechanistic Problem

Transcription by Pol II proceeds through a series of biochemically and structurally distinct
intermediates. Initiation and termination have traditionally been acknowledged as regulatory
nodes; however, the transition from initiation to productive elongation is now recognised as a
critical checkpoint. Promoter-proximal pausing is characterised by Pol II initiating transcription
and synthesizing a brief RNA, yet struggling to transition effectively into rapid, processive
elongation.

From a mechanistic perspective, pausing is not merely characterised as “slow elongation” or
as a passive impediment. The early elongation complex is stabilized, with its lifetime extended
from seconds to minutes due to specific molecular interactions. A satisfactory model of pausing
must explain (i) the intrinsic instability of early elongation, (ii) the selective stabilization of this
instability by DSIF and NELF, and (iii) the mechanism of pause release without dismantling the
transcription complex.

Early Elongation as an Intrinsically Unstable State

Subsequent to promoter escape, Pol II initiates early elongation while continuing to undergo
significant conformational alterations. The transcription bubble is inadequately stabilized, the
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RNA-DNA hybrid is short, and the clamp and trigger loop exhibit various conformations
(Cramer, 2019; Gnatt et al., 2001; Hahn, 2004). Single-molecule and biochemical investigations
reveal that Pol II during this phase displays frequent stopping, backtracking, and abortive
translocation occurrences (Galburt et al., 2007; Horn et al., 2014; Larson et al., 2012).

The promoter-proximal DNA sequence directly contributes to this instability. GC-rich
sequences, asymmetric nucleotide distributions, and patterns that favor pauses enhance the
probability of transitory backtracking (Kireeva, Kashlev, 2009; Larson et al., 2014; Pal, Luse,
2003). A single nucleotide backtrack displaces the RNA 3’ end from the active site, causing Pol
IT to become catalytically inactive until realignment or cleavage transpires (Cheung, Cramer,
2011; Kettenberger et al., 2004; Nudler, 2012). In the absence of regulatory considerations, such
pauses are transient and swiftly rectified.

DSIF: Molecular Basis of Kinetic Restraint in Early Elongation

DSIF is the first elongation factor to interact with Pol II after promoter escape, and its
function cannot be simplified to a binary positive or negative role. Mechanistically, DSIF
modifies the early elongation complex by exerting kinetic constraints on a polymerase that is
inherently unstable (Wada et al,, 1998; Yamaguchi et al., 1999). Comprehending DSIF
necessitates an examination of its structural design, recruitment time, and impact on Pol II
translocation dynamics.

The SPT5 subunit of DSIF is a substantial, evolutionarily conserved protein characterised by
several KOW domains that engage directly with the nascent RNA as it emerges (Dollinger et al.,
2023; Meyer et al.,, 2015; Song and Chen, 2022). These RNA—protein interactions are not
accidental; they anchor the transcript to the elongation complex and restrict its conformational
flexibility. Simultaneously, SPT5 establishes significant interactions with the Pol II clamp,
protrusion, and funnel domains, therefore successfully connecting RNA binding to the
conformation of the polymerase (Klein et al., 2011; Li et al., 2014). SPT4 reinforces this contact
by enhancing the SPT5-Pol II interface, hence prolonging the resident period of DSIF on the
elongation complex (Uzun et al., 2021).

Functionally, DSIF modulates the kinetic partitioning of Pol II among forward translocation,
stopping, and backtracking. In the first phase of elongation, Pol II often alternates between pre-
translocated and post-translocated stages after nucleotide incorporation. DSIF prolongs the
duration of these states by constraining clamp opening and reducing the flexibility of the bridge
helix, both of which are essential for effective forward progression (Amith et al., 2025; Crickard
et al., 2016). Consequently, Pol IT advances at a reduced pace and more often adopts pause-prone
conformations.

Importantly, DSIF does not cause a pause by inhibiting catalysis or obstructing the active
site. Rather, it biases the elongation energy landscape, causing naturally induced pauses—arising
from sequence context, RNA-DNA hybrid instability, or transitory backtracking—to last longer
than they typically would (Dollinger et al., 2023). Without DSIF, these interruptions dissipate
quickly, explaining why the depletion of DSIF results in the reduction of promoter-proximal Pol
IT accumulation, yet enhanced elongation downstream.

The contextual reliance of the DSIF function is crucial. During the initial elongation phase,
when Pol II exhibits limited processivity and is susceptible to regulatory influences, DSIF acts as
a kinetic inhibitor. Subsequent to the release of the pause, the phosphorylation of SPT5 by P-
TEFb transforms DSIF into a positive elongation factor (Sun and Fisher, 2025). In this altered
condition, the same RNA-binding and clamp-stabilizing characteristics inhibit backtracking and
improve resistance to nucleosomal obstacles. Consequently, DSIF ought to be regarded as a
molecular rheostat that modulates elongation behavior rather than only serving as an inhibitor.
NELF: Stabilization of a Backtracked, Poised Elongation Complex

NELF serves as the critical element that transforms a DSIF-slowed elongation complex into
a stable, long-lasting paused state. In contrast to DSIF, which broadly modulates kinetics, NELF
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functions with high specificity to immobilize Pol II in a catalytically inactive yet
transcriptionally engaged state. This function relies on the sequential recruitment of NELF, its
multivalent interactions, and its capacity to inhibit pause recovery pathways.

NELF is a heterotetramer, consisting of NELF-A, NELF-B, NELF-C/D, and NELF-E
subunits (Yung et al., 2009). Each subunit provides unique interaction surfaces that together
engage Pol II, DSIF, and the nascent RNA. Structural studies indicate that NELF is located near
the RNA exit channel and secondary channel of Pol II, which are critical positions for regulating
RNA positioning and the accessibility of elongation-associated factors (Richter, Taatjes, 2024;
Vos et al.,, 2018). NELF recruitment depends on prior DSIF binding, indicating that NELF
interacts with a DSIF-modified elongation complex rather than with free Pol I (Dollinger et al.,
2023; Missra, Gilmour, 2010).

NELF stabilizes transcriptional pausing by sequestering Pol II in a partially backtracked or
pre-translocated conformation. This configuration results in the displacement of the RNA 3' end
from the active site into the secondary channel, thereby inhibiting phosphodiester bond
formation (Blears and Svejstrup, 2025). These states are often and briefly encountered by
elongating Pol II but are typically resolved quickly through forward translocation or RNA
cleavage. NELF significantly extends the duration of these states by physically restricting both
the conformation of polymerase and the mobility of RNA (Su, Vos, 2024; Vos et al., 2018).

The RNA recognition motif (RRM) in NELF-E is essential for this stabilization. NELF-E
binds to nascent RNA, thereby restricting the realignment of the RNA 3’ end with the active site
and inhibiting spontaneous recovery from backtracking (Pagano et al., 2014; Rao et al., 2006).
Simultaneously, NELF binding sterically and functionally opposes the recruitment or activity of
transcript cleavage factors like TFIIS, which would otherwise facilitate pause escape by
enhancing RNA cleavage (Kettenberger et al., 2003; Palangat et al., 2005). NELF effectively
stabilizes the elongation complex in a paused state by inhibiting both forward and backward
recovery pathways.

NELF does not disassemble the transcription complex. The DNA—RNA hybrid stays intact,
the transcription bubble is sustained, and Pol II remains firmly attached to the template (Vos et
al., 2018). This differentiates NELF-mediated pausing from transcriptional arrest or termination,
ensuring that the paused complex retains full competency for rapid reactivation upon receiving
appropriate signals.

Collectively, NELF functions as a molecular clamp that transforms kinetic instability into
regulatory stability. Through the selective stabilization of a typically transient backtracked state,
NELF establishes a paused population of Pol II that can endure for several minutes in vivo,
thereby allowing for regulatory integration while maintaining transcriptional competence.
Cooperative Action of DSIF and NELF: Assembly of a Stable Paused State

Promoter-proximal pausing results not from the independent actions of DSIF or NELF, but
from their ordered and cooperative interaction with Pol II. DSIF constructs a slow elongation
regime that is prone to pauses, whereas NELF selectively stabilizes certain pauses into a long-
lasting regulatory intermediate. This division of labor is crucial for the efficiency and
reversibility of pausing.

The engagement of DSIF alone results in an increased frequency of pauses; however, it does
not produce the distinct sharp peak of promoter-proximal Pol II that is typically observed across
the genome. Without NELF, Pol II persists in sampling backtracked and pre-translocated states;
however, these states quickly resolve via forward translocation or RNA cleavage. In contrast,
NELF is unable to bind productively to Pol II that has not been kinetically constrained by DSIF
(Wu et al., 2003; Yamaguchi et al., 2002). The paused state occurs solely when the kinetic
slowing generated by DSIF coincides with the stabilization mediated by NELF.

This coordinated mechanism explains why the depletion of either of the two factors causes
analogous phenotypes (no stable pausing and increased readthrough into gene bodies). Thus, it also

107



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XV(2026), Ne 1

provides some insight into how the regulation of pause can be accomplished precisely but not at the
expense of elongation efficiency. While DSIF remains associated with Pol II during elongation,
NELF is associated with Pol IT in a conditional, reversible manner; therefore, both temporal and
spatial regulation of the length of pause can be achieved with precision.

Pause Release: Molecular Reprogramming Rather Than Simple Factor Loss

Pause release marks a critical and mainly irreversible shift in the life cycle of the transcription
complex. This transition is facilitated by positive transcription elongation factor b (P-TEFb), a kinase
complex consisting of CDK9 and cyclin T, whose activity is tightly regulated by sequestration and
selective recruitment.

P-TEFb phosphorylates three primary substrates within the halted complex: the C-terminal
domain (CTD) of Pol II at serine 2 residues of the heptad repeats, SPT5 in DSIF, and various
subunits of NELF (Cheng and Price, 2007, p.; Fujinaga et al., 2004, p.; Marshall and Price, 1995).
The phosphorylation processes are mechanistically interconnected. The phosphorylation of NELF
diminishes its multivalent contacts with Pol II and the nascent RNA, resulting in the dissociation of
the NELF complex (Dollinger, Gilmour, 2021; Fujinaga et al., 2004). The phosphorylation of SPT5
modifies its conformation, facilitating its progression, decreasing backtrack propensity, and
enhancing its resilience to halt signals (Chen et al., 2020; Mayekar et al., 2013; Wier et al., 2013).

BEFORE

AFTER

DSIF-P
(repurposed to

elongation factor) ACTIVE

POL I

P-TEFb

Ser5-P PAUSED ACTIVATION Ser2-P
CTD TAIL NEN%P) HYPERPHOSPHORYLATED

POL II i

\

NELF-P
(released)

Figure 1: Mechanism of P-TEFb-mediated RNA Polymerase II pause release.

Transcription initiation leads to the formation of a paused RNA Pol IT complex that is maintained by
the negative elongation factors DSIF (orange) and NELF (red), with the Pol II CTD phosphorylated at
Ser5. The pause is relieved by the kinase P-TEFb (blue) through the phosphorylation of three critical
targets: (1) the negative elongation factor NELF, leading to its release from the complex, (2) DSIF,
converting it to a positive elongation factor, and (3) the Pol II CTD, leading to the hyperphosphorylated
form of the CTD. This allows the RNA Pol IT complex to enter active productive elongation, leading to
the synthesis of the nascent RNA transcript.

Phosphorylation of CTD Ser2 attracts a specific array of elongation and RNA-processing
factors, including capping, splicing, and 3' end processing mechanisms (Ahn et al., 2004;
Davidson et al., 2014; Gu et al., 2013). This recruitment stabilizes the elongation complex and
functionally commits Pol II to effective elongation. Following this reprogramming, the
transcription complex ceases to display the kinetic features typical of the stopped state and does
not re-engage in promoter-proximal pausing.

Chromatin Architecture as an Amplifier of Pausing

108



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XV(2026), Ne 1

The chromatin environment is an important factor in the mechanism of and maintenance of
promoter-proximal pausing. The +1 nucleosome, positioned immediately downstream of the
transcription initiation site, poses a large energy barrier to elongation. The involvement of the +1
nucleosome increases the probability of backtracking and pausing of Pol II, especially during the
first elongation phase (Abril-Garrido et al., 2023; Naganuma et al., 2025).

The DSIF-NELF-stabilized Pol II is highly susceptible to this energy barrier. The Pol II
enzyme does not possess the ability to handle nucleosomes and translocate efficiently across the
+1 nucleosome during paused states. After release from the paused state, phosphorylated DSIF
and other elongation factors facilitate efficient disruption of histones and DNA and entry of Pol
IT into the gene. Hence, chromatin is not an initiator of pausing but is an enhancer of pausing and
increases the probability of Pol IT accumulation in the promoter-proximal region.

Histone marks of actively transcribed promoters, such as H3K4me3 and H3K27ac, are
present in combination with transcriptional pausing (Li et al., 2025; Wang et al., 2023). This
demonstrates that chromatin is an enhancer of pausing and facilitates the deposition of Pol II
without influencing elongation.

Functional Consequences of Promoter-Proximal Pausing

Mechanistically stabilized pausing provides various regulatory benefits. Positioning Pol II
downstream of the promoter in a transcriptionally engaged state allows pausing to bypass the
rate-limiting steps of recruitment and initiation, facilitating rapid gene activation in response to
signaling cues (Adelman, Lis, 2012; Gaertner, Zeitlinger, 2014; Gilchrist et al., 2010). Pausing
offers a temporal opportunity for RNA capping and quality control, thereby ensuring the
integrity of the transcript prior to the commitment to elongation (Blears, Svejstrup, 2025).

In addition, the paused state separates the rate of initiation from the rate of transcription.
This enables the control of gene expression through the regulation of the duration of the paused
state. This form of gene expression regulation is especially useful for genes that are needed
during development or in response to environmental cues.

SUMMARY

Promoter-proximal pausing of Pol II results from the interplay between intrinsic early
elongation instability and the active stabilisation provided by DSIF and NELF. DSIF alters the
kinetic dynamics of elongation, whereas NELF stabilises a specific, typically transient
backtracked state, collectively establishing a long-lasting yet reversible checkpoint. Pause
release signifies a qualitative reconfiguration of the elongation complex facilitated by P-TEFb.
Passing from descriptive genomic models to causal explanations requires an understanding of
pausing at this mechanistic level, which is crucial for interpreting metazoan transcriptional
control.
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RNA POLIMERAZA II-NiN PROMOTOR-PROKSIMAL PAUZASI: ERKON
ELONQASIYANIN DSIF VO NELF VASITOSILO TONZIMLONMOSININ MOLEKULYAR
MEXANiIZMLORIi

Aytac Nabiyeva
Azarbaycan Respublikast EIm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

RNA polimeraza II-nin (Pol II) promotor-proksimal pauzasi metazoylarda transkripsiyanin asas
tonzimlayici marhalalarindan biri hesab olunur, lakin onun molekulyar mexanizmlari elmi adsbiyyatda
kifayst gadar derinden arasdirilmamigdir. Mahiyyat etibarils pauza, DSIF va NELF elongasiya
faktorlarinin tasiri altinda, hamginin RNA polimeraza II-nin daxili xiisusiyyatlari, yeni sintez olunan
RNA, DNT ardicillign va xromatin arxitekturasi ils birlikds erksn elongasiya kompleksinin
sabitlasdirilmasi prosesidir. Bu icmalda RNA polimeraza II pauzasinin genis mexanistik tahlili taqdim
edilir va xiisusi olaraq DSIF va NELF faktorlarinin elonqasiya kompleksini fiziki va kinetik baximdan
neca yenidan programlagdiraraq sabit va geri donan pauza kompleksi formalasdirdigi, hamginin bu
kompleksin sarbast buraxilmasinin mahsuldar elonqgasiyanin baslangicini miisyyan edan geri donmaz
hadiss oldugu aragdirilir.

Xiisusila promotoru tark etdikdan sonraki erkan elonqgasiya marhslasi tahlil olunur. Bu marhalads RNA
polimeraza II yiikssk konformasion dinamika niimayis etdirir va pauzaya, geriya siirlismaya, abortiv
transkripsiyaya va abortiv translokasiyaya meyilli olur. Bu isa elongasiya kompleksinin kinetik balansini
moahsuldar elongasiya ve ya pauza vaziyyati istigamatinds dayisa bilan tenzimlayici tasirlars yiiksak
hassas miihit yaradir. Magalads DSIF-in ham RNA, ham ds polimerazanin miixtalif struktur elementlari
ilo qgarsihigh slagaya girarak polimerazanin harakstini nece msahdudlasdirdigi, bu prosesin iss NELF
kompleksi torafindan necs alava sabitlasdirildiyi v naticads promotor-proksimal pauzanin formalasdigi
nazardan kecirilir. Bundan 3alava, fosforillasmadan asili remodellasma naticesinds pauzada olan
polimerazanin bu nazarat marhalssindan neca azad oldugu, elsca da bu prosesin hiiceyradaxili signal
yollari, xromatin vaziyyati va inkisaf hadisalari ila alagasi aragdirilir. Taqdim olunan yanagsma promotor-
proksimal pauzani polimerazanin “emergent davranisi” kimi giymatlandirmays imkan verir; bu davranis
elongasiya faktorlar1 tarafindan aktiv sakildes tenzimlanarak gen ekspressiyasinin zaman va makan
baximindan daqiq uygunlasdirilmasini tamin edir.

Acar sozlar: Pol Il pauzasi, NELF, DSIF, pauzadan ¢ixis, P-TEFb

ITPOKCUMAJIBHASA ITAY 3A PHK-ITIO/IMMEPA3BI I1 Y ITIPOMOTOPA:
MOJIEKYJ/ISIPHBIE MEXAHU3MbI KOHTPOJISI PAHHEW 3JIOHT AITUN,
OIIOCPEJJOBAHHBIE DSIF U NELF

Aurampk HaGuesa
HHcmumym eeHemuuecKux pecypcoe MuHucmepcmea Hayku u 06pazoeaqust
A3zepbatidscaHckoll Pecnybauxu

ITpokcumanbHast may3a PHK-mosmmmepassr II (Pol II) y mpomortopa mpefcTaBisieT co00i KroueBoe
PEryasaTOpHOe COOBITHE TPAHCKPUIIIMKA Y MeTa30WHBIX OPTraHWU3MOB, O/IHAKO €€ MOJIeKYJspHbIe
MeXaHW3Mbl B Hay4YHOW JIUTEpaType OCBeIeHbl HeJ0CTaTouHO MofApobHo. [To cBoeil cyTtu may3a
Tpe/ICTaB/IsieT CO00M CTabUMM3aLUI0 CTIeIU(PUUeCKOT0 KOMITIEKCa PaHHeW 3J/IOHTaluu T0[ AeWCTBHUEM
takropoB 3nonrauuu DSIF u NELF B couetanuu ¢ BHyTpeHHUMM cBoiictBamu PHK-momimepassr 11,
HoBocuHTe3upoaHHol PHK, nocnenoBarensHocTr JTHK M apXuTeKTyphl XpoMaThHA. B aHHOM 0630pe
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TIpeJTIpUHsTA TOIbITKA Npe/ICTaBUTh BCECTOPOHHUM MexaHUCcTHYecKWii aHaau3 naysel PHK-nonrmepasel
II ¢ ocobeiM akieHTOM Ha TO, KakuM obpasom DSIF u NELF ¢Qusnuecku v KUHETHUECKU
TepernporpaMMUpPYIOT KOMITIEKC 3JIOHTalud, (GOPMHPYs CTaOUIbHBINA M 0OpaTUMBIN May3HBIN KOMILIEKC,
a TakKe KakMM 00pa3oM BbICBOOOX/eHHE 3TOr0 KOMILIeKCa CTaHOBUTCS HeoOpaTUMBIM COOBITHEM,
3HaMeHYHOLL[MM Hauaso [POAYKTUBHOM 3/I0HTallyu.

Ocoboe BHMMaHUeE y/ieJIeHO paHHel CTaJjy JIOHTAL[|Y TI0C/Ie BBIXO/a MoMMepasbl U3 TIPOMOTOPa,
B xoze koTopoii PHK-monmmmepasa II xapakTepr3yeTcst BLICOKOW KOH(GOPMAIIMOHHOW TUHAMUUHOCTBIO U
TOJBep>KeHa Tay3UpOBaHUIO, OOpaTHOMY CMeIeHWI0, aOOPTHUBHOM TPAHCKPUIILUM W abOpPTHBHOM
TPaHC/AOKALMK. JTO CO37aéT yCJIOBUS, Upe3BblYaiiHO UyBCTBUTEIbHBIE K PEryJSTOPHBIM BO3ZEMCTBUSM,
CrOCOOHBIM CMelaTh KWHeTHMYeCKOe paBHOBeCHe KOMIUIEKCA 3JIOHTAlid B CTOPOHY IPOAYKTUBHOM
y/loHTalMK b0 (OPMHMPOBAaHUS TMAay3HOTO COCTOSHUS. PaccMaTpuBaeTrcsi, Kakum oOpasom DSIF
B3aumogelictByeT Kak ¢ PHK, Tak M C pasiuuHbIMU CTPYKTYPHBIMH 3jIeMeHTaMH I0JMMepasbl,
OrpaHHuMBasi €€ TIPOJBIKEHHe, a TaKKe KakK [aHHBIA MPOLIECC [AOMOJHUTENBHO CTabUIU3UpPyeTCs
komruiekcom NELF, obecrieunBaromym (opmMyUpoBaHue NMPOKCHMAabHOW TMay3bl y mpoMoTtopa. Kpome
TOro, aHaIu3UpyeTcs, Kak (QochopuarpoBaHUe-3aBUCHMOe peMOJie/IMpOBaHue  Iay3UpOBaHHOM
Mo/iMMepasbl  yCTPaHseT AaHHBIM KOHTPOJBHBIA 3Tam, CBs3blBas BBICBOOOXK/EHHE TMay3UPOBaHHBIX
MoJIMMepa3 C K/IeTOYHbIMU CUTHAJIBHBIMU IyTSIMH, COCTOSIHMEM XPOMAaTHMHAa U TpOLieccaMy PasBUTHS.
[TpencraBieHHbI MOAXOJ, TI03BOJISIET paccMaTprBaTh I[IPOKCHMAa/bHYIO May3y y IpoMOTOpa Kak
«3Mep/PKeHTHOe CBOWCTBO» TO/IMMepasbl, aKTHBHO peryjupyemMoe (akTopaMyd SJIOHTallUd M
obecrieurBaroliee TOHKYIO POCTPAHCTBEHHO-BPEMEHHYIO HaCTPOMKY KCIIPeCCHH TeHOB.

Koueeble cnoea: naysupoearue Pol II, NELF, DSIF, ebiceobodicoeHue u3 naysbl, P-TEFb
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INPUMEHEHWE NGS 1 MLPA JJIA BbIAB/IEHUSA ITATOI'EHHbBIX
BAPHAHTOB BRCA1/2 Y ABEPBANIDKAHCKUX ITAITUEHTOK C
PAKOM MOJIOYHO¥ JKEJIE3bI

3YMPY ] CA®AP3AJE

HWHcmumym  eeHemuueckux pecypos MuHucmepcmea HAyKu u o6pazosaHus A3zepbaiiojicaHcKoll
Pecnybnuku, baky, AZ1106, np. A3adnbie, 155
zum.mukh@gmail.com

HacnepcrBennnie myTauuu B reHax BRCA1 u BRCA2 saBasioTcs 0AHUM U3 K/IHUEBbIX
(akTOpoB pa3sBUTHA paka MOJIOYHON jKele3bl M SIMYHHMKOB M acCOLMHPOBAHbBI C BBICOKUM
MOXXU3HEHHBIM PHCKOM OHKomatosioruu. Hapymenue (QyHKIUM JaHHBIX I'eHOB, YYaCTBYHIOIUX B
rOMOJIOTMYHOH PeKOMOMHALIMOHHOW pemnapanuy JByxmenodeuHsix pa3peieoB [JHK, mpuBogut K
reHOMHOW HecTa0W/ILHOCTH W TOBBINIEHHON BePOATHOCTH 3/I0KauyeCcTBeHHOH TpaHcdopManuu
KjeToKk. Kpome TOro, BbIsIBJIeHHEe TepPMHUHAIbHBIX MYyTal[ud HMeeT Ba)KHOe KIHHHYECKOe
3HauYeHHe, MOCKOJILKY Omnpeje/isieT UYyBCTBUTeJIbHOCTb K TapreTHOW TepanuH, BK/IOUYas
uHruouTopbl PARP u mnpenapatbl miaTvHbL. Ile/1bl0 HacTosiero HCC/aeJOBaHUA SABIAICA
MOJIeKy/IsIpHO-TeHeTu4ecKuid aHa/m3 reHoB BRCA1 u BRCA2 y nanyeHTOK C pakoM MOJIOUYHOU
)Kejie3bl M OLleHKa JUArHOCTHYecKou 3¢(eKTUBHOCTH KOMOMHUPOBAHHOI0 MPUMEHeHUs] METO/I0B
ceKBeHHpOBaHUA HoBoro mnokosienua (NGS) u MLPA. B ucciegoBanue ObLIM BK/IOUeHbl 148
ManueHToOK B Bo3pacte oT 22 g0 90 ser (cpeguii Bo3pact MaHudecranpum — 58 jer),
MPOXO/JUBIIHUX 00c/IefoBaHue U eyeHre B 2017-2023 rr. Bcem manueHTKaM MPOBEAEHO MePBUYHOE
MOJIEKY/ISIPHO-TeHeTHYeCKoe TeCTHPOBaHue, a 17 manjueHTKaM C TPK/ibl HeraTUBHBIM (heHOTHIIOM
OMyX0/IM BBINO/IHEH YIy0/JéHHbINH aHamu3 MeTogoM NGS ¢ mocieaywinuM npumenennem MLPA
AJIS1 MCK/TIOYeHHs1 KPYNHBIX FeHOMHBIX mepectpoeK. IToAroroBka 0HO/IMOTEK OCYIIeCTB/IAIACH C
HCII0/Ib30BaHNEM TapreTHOW IMaHe/M, CeKBeHHPOBaHHE MPOBOAWIOCh Ha miatdopme MiSeq co
cpegauM mnokpbiTHeM 100%. WMHTepnperanyisi BbIABJIEHHbIX BapHaHTOB BbINO/JIHATIACh B
COOTBeTCTBMHM ¢ peKoMeHaamusaMu ACMG c HMCno/ib30BaHHeM MEXAYHApOJHbIX 0a3 JaHHBIX H
MpOrpaMM NPOrHO3UPOBAHM NMATOreHHOCTH. B pe3ynbrate y 14 u3 17 00c/1ef0BaHHBIX MAI[HeHTOK
(82,4%) maToreHHble M BepPOSTHO MAaTOreHHbIE BAPHAHTHI BBIABIEHBI He ObUTH. Y 3 MalUeHTOK
(17,6%) oOHapy)KeHbI KIMHUYECKH 3HAUUMbIe H3MEHEHHs, BK/II0Uasd MHUCCEHC-BAPUAHT, HOHCEHC-
MyTanuu U ¢peitmmmdT-fe/ U0 B reTepo3UroTHOM COCTOSIHMY, NMOTeHI[HA/IbHO NPUBO/AINNE K
NMpeX/ieBpeMeHHOW TepMHHALMM TPAHCIALUM U yTpare (yHkuuu Oenka. KpynHble genenuu u
aymymmkapuu MeroaoM MLPA He BbisiBieHbl. IloslyueHHble JaHHbIEe MOATBEPXAAKT BbICOKYIO
JUArHOCTUYECKYH I[eHHOCTb KOMIUIeKCHOro moaxoga NGS+MLPA wu noguépkKuBalT
HEe00X0JUMOCTh JaJbHEHIINX HMCC/IeA0BAaHMI [Jii YTOUHEHHS YacTOThl M CHeKTPa MyTanui B
azepOai/PKaHCKON MOMyJIALAH.

Kioueebie cnoea: BRCA1, BRCA2, pak Moa0uHOU dicene3bl, CeKBeHUPOBAHLUE HOB020 NOKO/EHUS,
NGS, MLPA, zepmuHanbHbie Mymayuu.

BBEJEHUE

YHacnenoBaHHble MyTanuu B BbICOKOIeHeTpaHTHbIX reHax BRCA1 u BRCA2 BHocaT
3HauMMbIA BK/aJ, B pa3BUTUE paka MOJIOYHOM ’Kele3bl M SUYHUKOB U BBISIBISFOTCS
npubmm3uTenbHO y 5—10% marueHToB ¢ gaHHOUM oHKomartosorveid. (Foulkes, 2008). BRCA1 u
BRCA2 — »3T0 reHbl, UMelolle K/IHOUeBOe 3HaueHWe, T7IaBHBIM 00pa3oM yuacCTBYIOIIME B
TOMOJIOTUYHOY PeKOMOMHAIIMOHHOW periapalyy AByxLernovyeyHsix pa3peiBoB [THK. M3menenus
B 9TMX TeHax HapylawT crocobHocts kK pernapauyuu JHK, 4yto mpuUBOAWUT K T€HOMHOM
Tpe/ipacriosIo’KeHHOCT! U TIOBBIIIEHHOM BEPOATHOCTU Pa3BUTUS paka MOJIOYHOM >Keses3bl U

suuHUKOB. (Lucky et al., 2025) B HefjaBHEM TPOCTIEKTHBHOM KOTOPTHOM HCCJ/IeZIOBAaHUU OBIIO
https://doi.org/10.61642/202621
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YCTaHOBJIEHO, UTO KYyMYJIITUBHBIM PUCK pa3BUTUS paka MOJIOYHOW >kene3bl K 80-neTHemy
BO3pacTy cocrtapnseT 72% pys HocuTenent mytauuii reHa BRCA1 u 69% — s HocuTenei
myTaiuii reHa BRCA2. (Kuchenbaecker et al., 2017). HacyieqcTBeHHble UM ceMeliHble C/lydau
paka MOJIOUHOM yKeJie3bl COTIPSDKEHBI C 00jlee BHICOKMM TIOXKM3HEHHBIM PHCKOM Pa3BHUTHSI PakKa
M0 CPaBHEHUIO CO CMOPaJIMYeCKMMHU CayyasiMM, OJHaKO KMEHHO 3Ta TpyIna I[oayJyaeTr
HauOOJIBINYIO0 K/IMHUUYECKYHO TI0JIb3y OT COBPEMEHHBIX TEeHETHMUeCKUX 3HaHWH. I[laToreHHbIe
BapuaHThl B TeHax BRCA1 u BRCA2, KoTopble yallje BCEr0 BOB/IeUeHbl B HaC/le/ICTBeHHbIN pak
MOJIOUHOM KeJie3bl U SIMUYHUKOB, BBISIBISIOTCS TIPUMEPHO y 15% >KeHIIUH C ceMelHbIM pakoM
MOJIOUHOM Kesie3bl. Y HocuTesiel maToreHHoro Bapranta BRCA 1 mo>Ku3HeHHbIM pUCK pa3BUTHS
paka MOJIOUHOM >kefe3bl cocTaBiisieT 59—87%, a st BRCA2 — 38-80% (Haliloglu et al., 2022).
B Hacrosillee Bpemsi TakXe CTaHOBUTCS OYEBHJHOM pOJIb HH3KOMEHETPAHTHBIX U
MOJUGUIIMPYIOIINX PUCK TEeHEeTHUeCKHUX ToauMopdu3MoB B 0Oosiee  TOUHOM  OLIEHKe
WH/IMBUlyanbHOTO OHKoJsioruueckoro pucka. (Couch et al., 2012; Ottini et al., 2013;
Kuchenbaecker et al., 2014; Peterlongo et al.,, 2015). [ToueMy Tak Ba)KHO TeCTHpPOBaHUe Ha
BapuaHThbl reHOB BRCA1/2? VHavBUBI, HeCyllYie TepMUHa/bHbIE TTaTOreHHbIe BapUAHThI 3TUX
TeHOB, UYBCTBUTeIbHbI K WHrubutopam mon (Ad-pubo3o) mnonmmepassl (PARP) u k
XUMMOTEepanuy, Bbi3biBaroleii oBpexxzaeHre [JHK, Bkatoyas mperapaTbl Ha OCHOBE TUIAaTHHBI.
[ToaToMy UX BBISIBJIEHHWE Ba)KHO, TaK KaK 3TO B/MseT KaK Ha TeparieBTUYecKue, Tak U Ha
npoduakTHyeckue cTpaTernd. JTa UHQOPMAaLUs UCIHOAb3yeTcs [/l OnpejesieHursl MpaBa Ha
TapreTHYH Teparuio, KOTOopas, Kak I0Ka3aHo, 0o0ecrieurBaeT 3HAUWTe/IbHbIe KIMHUYECKHEe
TperMyIIiecTBa it 3Tou rpynmnsl (Skoczylas, 2026). Ha npoTsbkenun 6osiee IBYX AeCSATUIETHM
npsiMmoe  cekBeHUpoBaHue 110 (C3Hrepy o0CTaBaloChb OCHOBHBIM MeTOAOM  K/IMHUUECKOU
WJleHTU(UKaI[MK OJHOHYK/IeOTHU/IHbIX BapUAHTOB, a TaK)Ke BCTABOK U Jiesielinii B reHax BRCA1
1 BRCA2. BrisiB/ieHre KPYNHBIX '€HOMHBIX IepecTpoeK OCYILeCTBJISJIOCh C HCII0/Ib30BaHUEM
MeTo/la MYJbTUIZIEKCHOM JIMra303aBMCMMOM amruiudukaimu 3oH10B (MLPA). B HacTtosiiee
BpeMsi cekBeHUpoBaHUe 1o CaHrepy B coueTaHuu ¢ MLPA mo-Tipe;kHeMy pacCMaTpUBaeTCs Kak
«30JI0TOU CTaHZApT» oripefiesieHust MyTaijuoHHoro crtatyca BRCA1 u BRCA2. Bmecte ¢ Tem
3HauMTe/IbHbIM pa3Mep JaHHbIX reHoB (5 592 m 10 257 map OCHOBaHMK COOTBETCTBEHHO),
BBICOKAsi TMJIOTHOCTh T'OMOIIO/IMMEPHBIX YYaCTKOB, BbIpa)KeHHasi asijie/ibHasi TeTeporeHHOCTh, a
TakK)Ke OTCYTCTBHE UETKO OIpe/le/IEHHbIX MYTAl[MOHHBIX «TOPSUUX TOUeK» CyI[eCTBeHHO
YCJIOKHSIOT JWAarHOCTUYECKWN TIpollecC, Jieiass ero BpeMsi3aTpaTHbIM W 9KOHOMMWUYECKU
HesbdekTrBHBIM. Pa3BuTHe TexHosoruii cekBeHupoBaHusi JJHK u BHeipeHHe HACTOJ/IbHBIX
riaThopm CeKBeHUPOBAaHUS HOBOT'O TIOKO/IeHUsT (NGS) TIpeJI0KUIN
BBICOKOTIPOU3BO/IUTE/IbHYIO a/IbTEPHATUBY TPAJUI[MOHHBIM MeTO/aM, 00eCrieurB 3HaUUTe/TbHOEe
TIOBBILLIEHWE CKOPOCTH, UYBCTBUTENBHOCTU U 3(PPEKTUBHOCTA MOJEKY/ISIPHO-TeHeTUYeCKOTro
tectupoBanusi (Feliubadalé et al., 2013; Yeo et al, 2014; Trujillano et al.,, 2015).
HelicTBUTe/IbHO, BHe/IpeHHWe TeXHOJIOTMM CeKBeHWpOBaHUs HoBoro rokoneHusi (NGS)
TO3BO/IUJIO CYIIECTBEHHO COKPAaTUThb CPOKM TIO/yueHUs pe3y/bTaTOB TIpU [AUAarHOCTHKe
Hac/e/JCTBeHHOW Mpe/pacro/io)KeHHOCTH K PaKy MOJIOYHOM >Kejie3bl M SIMYHUKOB, UTO HMMeeT
TPUHLIUITAAILHOE 3HaueHue [I7isi CBOeBpeMeHHOI0 KIMHUYeCKOT0 BeJleHUs] HOCHTeslel My Talui.
BHezsipeHVe TapreTHOW TepanMu COMMIHBIX OMyXOJed C HWCIOSb30BaHWEM HMHIMOHUTOPOB
nosiu(A 1d-pubo3sa)-nomumepasbl (PARP) (O’Sullivan Coyne, Chen, Kummar, 2015; Colicchia
et al., 2017; Stewart, Pilié, Yap, 2018) u, B uaCTHOCTH, yCTaHOBJIeHHe UX 3P HeKTUBHOCTH B psijie
K/IMHnYeckux uccnenoBanuil 111 da3bl, TpoBeEHHBIX Y JKEHIIUH C MaTOTeHHBIMU BapUaHTaMHU
reHoB BRCA1 wim BRCA2, cTpajaroimmx MeTacTaTUUYeCKUM pakOM SIMYHUKOB WU
pacrpocTpaHéHHBIM pakoM MoJjiouHoi xkese3bl (Coleman et al., 2017; Robson et al., 2017; Oza
et al., 2018; Litton et al.,, 2018), s3To moauépkuBaetr ctatyc MyTaiuii BRCA1 u BRCA2 B
KauecTBe HOBOTO OMOMapKepa U akKlEHTHPYeT Ba)XXHOCTb COKpAI|eHUsi BPEMEHHU BBITOTHEHUS
aHanu3a (turn-around time, TAT) s onepaTWBHOrO MOJyUyeHUs] pe3y/JbTaTOB M YCKOPEHHOMU
WAeHTU(PUKAI[UM HOCUTesell MyTauuid. B OTBeT Ha pacTyluii CIpoc Ha TreHeTUuecKoe
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TeCTUPOBaHUe MeTO/ibl CeKBeHHPOBaHUsI HOBOrO rokosieHus1 (NGS) nmocTeneHHO BHeAPSIIOTCS B
PYTHHHYIO MIPAKTUKY MHOTHX MOJIEKY/IIPHO-TeHeTUUECKUX jTabopaTopuii, BK/ItOUas Hally.

TexHonoOruM CeKBEHUPOBaHUSI HOBOTO TOKOJIEHUS] B HaCTOsllee BpeMsi NMPUMEHSIIOTCS Ha
pa3/IMUHBIX JOCTYMHBIX TuiaTdopmax, Bkatouasi Genome Sequencer (Roche-454 Life Sciences,
WNupuanarnonuc, CIIIA), Genome Analyzer/HiSeq/MiSeq (Illumina-Solexa, Can-/Iuero, CIIIA),
cekBeHaropbl lon Torrent PGM u Ion Proton (Thermo Fisher Scientific, Yontem, CIIIA), a
takke HeliScope (Helicos BioSciences, Kembpumxk, CIITA) (Voelkerding, Dames & Durtschi,
2009; Rothberg et al.,, 2011; Wallace, 2016). CyilleCTByIOT K/IIOUeBble pa3Iuuvs B
TIPOM3BO/IUTE/ILHOCTH, KauecTBe JIaHHBIX U MPOIyCKHON CITOCOOHOCTU Pa3/MUHBIX I1aTdopM:
MiSeq aemMoHCTpUpOBa/n HaAWOOJBIINYIO TIPOMYCKHYIO CIIOCOOHOCTL 3a oauH 3amyck (1,6
I'6/3aryck, 60 M6/u) ¥ HauMeHBIITMK ypoBeHb OmMO0K; 454 GS Junior reHepypoBaj cambie
JIvHHBIe uTeHus1 (10 600 ocHOBaHMIA), HO 00/1a/la/ml HAUMEHbIIEH TIPOMYCKHOW CITOCOOHOCTBIO
(70 Mo6/3amyck, 9 M6/u); B To BpeMsa Kak lon Torrent PGM ob6ecrieuriBan HanbOJIBIITYIO
CKOpocCTh 00paboTKu AaHHbIX (80—100 M6/u) (Loman et al., 2012). Ion Torrent PGM siBnisieTcst
HOBOW TMIaTopMol CeKBEHHWPOBAHMS, KOTOpasi MPUHLUIMMUAJBHO OT/IWYaeTcsi OT JpYyrux
TeXHOJIOTUM CeKBeHUPOBaHUs TeM, UTO u3MepsieT u3MeHeHusi pH, a He cBeTa, A/ duUKcalyuu
COOBITHM  TONMMMepU3alid. JTO TIepBbIi  MHCTPYMEHT «post-light»  cekBeHHMpOBaHWUS,
WCTo/b3yIouil  amynbcuoHHyto [P ¥ moaxoj ceKBeHUpPOBaHWSI MeETOAOM CHHTe3a. Bce
yeTbIpe HYK/Ie0TH/a MOJATCs MOLIaroBO B XOZe aBTOMaTUUeCKOro 3armycka. I1pyu Bk/IroueHHH
HYK/IEOTHZIOB, KOMIUIEMEHTApPHBIX I11a0JIOHy, B BHOBb CHHTE3WPYEMYIO Ilelb TH/POJIU3
Tpudocdara HyKIeoTHJa COMPOBOXKIAAETCS BHICBOOOXKJEHHMEM OJHOTO IPOTOHA Ha KaXK[bId
TPUCOeJIMHEHHBIN  HYK/IEOTH[, UTO BbI3bIBaeT cABUr pH oKpykarollero pacTBopa,
perucTpyupyembii MoAubUIIMPOBaHHBIM KpeMHUeBbIM uurioM (Rothberg et al., 2011).

Llenbio HACTOSIIETO0 UCC/IeIOBAHMUS — SIB/ISIETCS MOJIEKY/IIPHO-TeHeTUUeCKUi aHa/li3 reHOB
BRCA1 u BRCA2 y mnaijueHTOK C pakOM MOJIOYHOM >Kejie3bl U OLleHKa AUarHOCTHUYeCKOM
3¢ dekTuBHOCTH KOMOUHMPOBaHHOTO rpuMeHeHust NGS u MLPA.

MATEPHUA/I 1 METO/IbI

PaboTa ocHOBaHa Ha aHa/M3e pe3y/bTaTOB MOJIEKY/SIPHO-TEHETUUECKOTO TeCTUPOBaHUS
148 6omeHBIX PMJK B Bo3pacTte ot 22 10 90 sieT (cpeAHuii Bo3pacT MaHUdecTaruy 3abosieBaHus
coctaBu 58 s1eT), KoTopble B riepros ¢ 2017 1o 2023 1. mpoxoAuiu o0c/iefioBaHre U JIeUeHHe
B Onkonornueckoi KnnHrke A3sep6aiiiykaHCKOro MeUIIMHCKOTO Y HUBEpCUTETa.

ViccnenoBanve TIPOBOAMIOCH C COOMIOZIeHWEM OOIIeNpPUHATBIX MPUHI[UTIOB OHO3THKU;
riepesi BK/IFOUEHHMEM B HCC/eJOBaHHME OT BCEeX YYAaCTHUKOB ObLIO TOy4YeHO [J0OpOBOJIbHOE
MH(pOpPMHUPOBaHHOEe COrjiacue.
KpureprieM BK/IIOUeHUs B HMCC/iefioBaHWe Obi1 auarHo3 PMD)K, He BK/IIOUEHMS — OTKa3 OT
MOJIEKY/IIPHO-TeHeTUUeCKOro TeCTMpOBaHMA. Bce Bomlejlve B WCC/e[jOBaHUE MaLjUeHThI
nojnucaal MHGOPMUPOBAaHHOE COrjache Ha TIpOBeJieHHe MOJeKY/ISIpHO-TeHeTUUeCKoro
WCC/IelIoBaHUsT Y XpaHeHHe OHOJIOrMUYeckoro marepuasa, a TakKe 3aroyIHAINA CrelyalbHYH
aHKeTy, KOTOpasi BK/OUasa MofpoOHYyI0 HMHGOPMALMI0 O HAJMUMK B CEMbe POJICTBEHHUKOB
C OHKOJIOTMUYeCKUMHU 3ab0/1eBaHUsSIMH, B TepBYyI0 ouepeab PMJK 1 paka ssuuHukoB. Ha mepBom
jTarie BCEM MalfieHTaM ObLIO TIPOBEJIEHO MOJIEKY/ISIPHO-TeHeTHUeCKoe MCC/IefloBaHie MeTOZOM
rnonumepasHou 1jenHoi peakuyu (ITLIP) B pexkume peanbHOrO BpeMeHW [l BbIsSIBIEHUS
pacIipoCTpaHeHHbIX B a3epOaikKaHCKoW mnomyssauu Mytaiuii B reHax BRCA1 u BRCA2,
acCOIIMMPOBAHHBIX C PpUCKOM pa3Butuss PMJK. IlaijeHTaM TpYIIIbl TPWK/IbI HeraTUBHBIN
¢enotunn  omyxomu (17 manuMeHTOK) ObUIO  TIPOBEAEHO  MOJIEKY/ISIPHO-TeHeTHUeCKoe
WccejoBaHME METOJOM CEeKBEHHDOBAaHHS «HOBOTO TIOKOJeHWsi» (aHIVl. next generation
sequencing — NGS) i  BbisiBieHuss peakux MyTtauud B reHax BRCA1 u BRCA2,
aCcCoLMHMPOBAHHbBIX C pUCKOM pa3Butusi PMXK.
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MeTo/i CeKBeHUpOBaHHUsI «HOBOro TmokoneHus» (NGS). [lns mnpoBejeHUsT MOJEKYISIPHO-
reHetuyeckoro uccienosanus MerogoM NGS JHK Beigensmm u3 200 MK/ KpoBU Ha KOJIOHKax
¢ wucnonb3oBaHueM HabopoB QIAamp DNA Blood Mini Kit (“Qiagen”, T'epmanus),
no3possromyx nosydate JJHK c koHLleHTpanjuelt He MeHee 10 HI/MKJI COIJIaCHO NPOTOKOJY
MPOM3BOIUTENA. BUOMMOTeKH ObUIM TIOATOTOBEHBI C TOMOIIbI0 TlaHenu TruSight Cancer
(“Illumina”, CIIIA) u peareHTOB AJjs1 TOATOTOBKM Oubimorek TruSight Rapid Capture
(“Ilumina”, CIIA) c wWCMNoab30BaHMEM MeTOJAUKU CeleKTUBHOr0 3axBaTa ydacTkoB JIHK.
[Tpo6OMOATrOTOBKY  BBIMOJHS/IA 10 CTAHAAPTHOMY  TPOTOKOJY,  TIpPeoCTaB/eHHOMY
rpou3BouTesieM. CeKBeHHpPOBaHWE TIPOBOAWIM Ha mnpubope MiSeq (“Illumina”, CIIIA)
MeTO/IOM TapHO-KOHLIeBOro uteHus (2x151 map ocHOBaHuWM) CO cpeHUM MOKpbiTHeM 100x ¢
ucrionb3oBaHueM peareHToB MiSeq Reagent Kits v2 (“Illumina”, CIIIA). ITosyyeHHBbIe ToC/ie
CeKBEHHDOBAHUS JlaHHble OBIIM aBTOMAaTHUeCKH 00paboTaHBI C IMOMOIBIO TPOrPAMMHOTO
obecrieueHusi, yCTaHOBJIEHHOTO Ha rpubope, A (GUABTPALIMKM HHU3KOKAUeCTBEHHBIX DUJOB,
BbIpaBHMBAHUS OTHOCUTENbHO pedepeHCHOM Moc/efloBaTelbHOCTU reHoMma uesioBeka (hgl9),
a TaKKe UAEHTU(UKALMU TIOJMyUeHHbIX TeHeTUUeCKUX BapUaHTOB. AHa/lW3 T0/yuyeHHBIX
c mpubopa [aHHBIX (B TEKCTOBOM (hopmare) TIPOBOJAWIICS Ha TMEPCOHAJILHOM KOMITBIOTEpe C
HCIT0/Ib30BaHKeM MporpaMMHoro obecreuenusi Variant Studio 2.2 (“Illumina”, CIIIA), KoTopoe
M03BOJIsIeT aHHOTUPOBaTh U K/IacCHU(UIMPOBATh BbISIBJIEHHble reHeTHYeCKWe HapylueHus. s
VHTepIpeTaliy BbISIB/IEHHBIX TeHeTHUeCKHWX BapUAHTOB UCI0/Ib30Ba/UCh 6asbl aHHbIX dbSNP
(The Single Nucleotide Polymorphism database), ClinVar (Clinical Variation), HGMD (Human
Gene Mutation Database), BIC (Breast Cancer Information Core), OMIM (Online Mendelian
Inheritance in Man). YacToTy asutenieli OlleHMBa/IU C TIOMOIIbI0 0a3 AaHHBIX MPoeKToB ExXAC
(Exome Aggregation Consortium) u 1000G (1000 Genomes Project), a (yHKI[MOHa/IbHYIO
3HAUMMOCTb HaWJeHHbIX TeHeTUYeCKUX BapuMaHTOB — C  HCIO/Jb30BaHKWEM IpOrpamm
nipefickazanusi matoreHHoctd CADD (Combined Annotation Dependent Depletion), PolyPhen
(Polymorphism Phenotyping) u Sift (Sorting Intolerant from Tolerant). [Tony4yeHHbIe BapyuaHTbI
VHTEepIIPeTUPOBAaM COrJlaCHO KiacCcUu(UKalY, TIpeJioKeHHOW AMepUKaHCKHUM KOJulepKeM
MeauLiMHCKoW reHeTuku (American College of Medical Genetics and Genomics — ACMG).
BapuaHTbl KnacCU(QULIMPOBANMCh KakK I1aTOTeHHble U BEPOSTHO MaTOTeHHble, a Takke Kak
BapUaHThl C HEM3BECTHbIM K/IMHUUECKUM 3HaueHWeM C YuyeToM HHGOopMaldy B JOCTYITHBIX
0a3ax [aHHBIX (YMIOMSHYTHI BbIlIe) U KPUTEPHEB [I/Is OLIEHKU TeHeTHUeCKWX BapUaHTOB,
nipeayioxkeHHbIX ACMG. BapuaHTbl, He MMeoL[ie KJIMHUYECKOTO 3HaueHusi, B JaHHOW paboTe
He paccMaTpuBa/vCh. i peakumu CsHrepa npumeHsid peakTyBbl BigDye Terminator v3.1
Cycle Sequencing Kit (“Applied Biosystems”, CIIIA). CekBeHMpOBaHMe TPOBOZMIN Ha IpUOOpe
ABI PRISM 3100 (“Applied Biosystems”, CIIIA). Bce 3Tarbl ucc/ieqoBaHUsl BbITIO/IHSIN
COTIJIaCHO MHCTPYKLIUSIM, TIpe/j0CTaBIeHHbIM (PMpMaMU-TIPOM3BOIUTEISIMHU.

PE3YJIBTATBHI 1 UX OBCY XJEHUE

B pamkax Hacrosimero wuccieqoBaHus W3 148 00ciefoBaHHBIX —MAllMeHTOK 17
COOTBETCTBOBA/IM KPUTEPHSIM YI/IyOJIEHHOTO MOJIEKY/ISIPHO-TEHETHUECKOTO aHaau3a W ObUn
HarpaB/ieHbl Ha TmpoBesieHe NGS (¢ mocreaywomyM MLPA 1ipu  HeoOXOAMMOCTH).
[IpriMeHeHre JaHHBIX METOZ0B MO3BOJIA/IO OLIEHUTh Ha/lMuMe TOUEeUHbIX HYK/IeOTHUHBIX 3aMeH,
MasblX MHCepLUM/feneldid, a TakKe KPYITHBbIX TepecTpoeK TeHOB, aCCOLMMPOBAHHBIX C
HaCJ/1eICTBEHHbIMU OHKOJIOTUYeCKUMU CUHZPOMaMHU.
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Taoauna 1.
PesysibTaThl BhisiB/ieHUs: MyTaluii MetogoM NGS u MLPA.
Ne | Metop aHanusa MyTauus ['eHoTHI
1 NGS [TaToreHHble 1 BepOSITHO NIaTOTeHHbIe BAPUAHTHI, | -
HMelolMe  K/IMHUYeCKoe  3HauyeHWe,  He
BbISIBJIEHBI
2 NGS ITaToreHHbIe ¥ BEpPOSITHO I1ATOreHHbIE BAPUAHTHIL, | -
HMelolMe  KJIMHWYeCKoe  3HauyeHWe,  He
BbISIBJIEHBI
3 NGS c.2504A>C p. Tyr835Ser RCV004606829 reTepOo3UroTHBIN
4 | NGS+MLPA ITaToreHHbIe ¥ BEpOSITHO [1ATOreHHbIE BAPUAHTHIL, | -
HMelolMe  KJIMHUYeCcKoe  3HayeHWe,  He
BBISIBJIEHBI
5 | NGS ITaToreHHble U BEpOSITHO I1aTOTeHHbIE BAPUAHTHI, | -
HMelole  KJIMHUYecKoe — 3HauyeHWe,  He
BBISIBJIEHBI
6 NGS+MLPA [TaToreHHble ¥ BepOSITHO TIaTOTeHHbIE BAPUAHTHI, | -
MMelole  KIWHWYecKoe — 3HauyeHWe,  He
BBISIBIEHBI
7 | NGS [TaToreHHbIe ¥ BEPOSITHO MAaTOreHHbIE BAPUAHTHI, | -
UMellle  K/IMHWYeCKoe  3HaueHue,  He
BBISIBJIEHBI
8 | NGS ITaToreHHble U BEpOSATHO I1ATOreHHbIE BAPUAHTHIL, | -
HMelolMe  K/JIMHUYeCKoe  3HauyeHWe,  He
BbISIBJIEHBI
9 NGS+MLPA ITaToreHHble ¥ BEpOSITHO I1ATOTeHHbIE BAPUAHTHI, | -
HMelolMe  KJIMHUYeCKoe  3HauyeHWe,  He
BBISIBJIEHBI
10 | NGS ITaToreHHble ¥ BEPOSITHO I1aTOTeHHbIE BADUAHTHI, | -
HMelole  KJIMHUYecKoe  3HauyeHWe,  He
BBISIBJIEHBI
11 | NGS+MLPA [TaToreHHble ¥ BepOSITHO TIaTOTeHHbIE BapUAHTHI, | -
HMelole  KIWHUYecKoe — 3HauyeHWe,  He
BBISIBJIEHBI
12 | NGS+MLPA [TaToreHHbIe ¥ BEPOSITHO MAaTOreHHbIE BAPUAHTHI, | -
HMelole  K/JIMHUYeCKoe  3HauyeHWe,  He
BbISIBJIEHBI
13 | NGS NM_000059.4 c.3455T>G p.(Leull52Ter) -
14 | NGS+MLPA [TaToreHHbIe ¥ BEPOSITHO MAaTOreHHbIE BAPUAHTEI, | -
HMelole  K/JIMHUYeCKoe  3HauyeHWe,  He
BbISIBJIEHBI
15 | NGS+MLPA NM_000059.4 €.6270_6271del p. | reTepo3UroTHBIN
(His2090GlInfsTer9)
16 | NGS+MLPA NM_007294.4 c.5444G>A p.(Trp1815Ter) reTepO3UroTHBIN
17 | NGS+MLPA ITaToreHHble ¥ BEpOSITHO I1aTOTeHHbIE BAPUAHTHI, | -
MMelole  KJIMHUYecKoe  3HauyeHWe,  He
BBISIBJIEHBI

[To pe3ysbTaTaM TPOBEAEHHOTO aHa/IM3a y OOMbIIMHCTBA 00CienoBaHHBIX vl (14 u3 17;
82,4%) mnatoreHHble M BepOATHO MaTOreHHble BapHaHThl, UMeIOLMe K/IMHUYeCKOe 3HaueHue,
BbIsSIBJIEHbI He ObUIM. YKa3aHHble 00pasijpl XapaKTepU30BalMCh OTCYTCTBHUEM K/IMHUYECKU
3HAUMMBIX MyTal[Mil Kak TIPH HWCIOJIb30BaHUU TOAbKO NGS, Tak ¥ Tpu KOMOWHMPOBaHHOM
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aHam3e NGS+MLPA, uto cBHUAETeNbCTBYeT 00 OTCYTCTBHM BBISIBJIIEMBIX Te€HETHUECKHX
W3MeHEeHWH B Tpe/iesiaX YyBCTBUTEbHOCTH MPUMEHEHHBIX METOUK.

B T0 ke Bpemsi y 3 marnueHToK (17,6%) ObLTM BbISIBJIeHbI TeHeTHUeCKHWe BapUAHTHI,
MOTEeHLIMAa/IbHO MMeloL1e KIMHAYeCKoe 3HaueHue.

Y opHoit obciemyeMort (obpaselr Ne3) mipu aHamu3e MeTojoM NGS ObUT BISIB/IEH BapUaHT
€.2504A>C (p.Tyr835Ser; RCV004606829) B reTepo3uroTHOM COCTOSHUU. [laHHBIM BapuaHT
npejcTaB/sieT o000 MUCCEHC-MYTal[|io, TIDUBOASIIYI0O K 3aMeHe THpDO3MHAa Ha CepuH B
COOTBETCTBYIOIIel MO3ULIMK Oe/ka. YUWThIBasi ero JIOKaIM3aluio B KOAWPYIOIel 00/1acTy reHa
M 3aperMcTpyUpoBaHHBIM wuaeHTH(UKaTop B 6a3ze ClinVar, jgaHHBI BapuaHT Tpebyer
JIOTIOJTHUTE/TbHOW MHTepIipeTaliid C y4Y6TOM K/IWHWUYEeCKUX JlaHHBbIX [allieHTa, CeMeNHOro
aHamMHe3a ¥ BO3MO)KHBIX (PYHKLIMOHAbHbIX [TOC/IeCTBUM.

B oOpa3ije Nel3 meromom NGS Obu1 BbisiBieH BapuiaHT NM_000059.4 ¢.3455T>G p.
(Leul152Ter) c annenbHOM YacTOTOM 0KOMO 51%. YKa3aHHasi HYK/IeoTH/[Hasl 3aMeHa TIPUBOAUT
K (OPMHDOBAHHIO CTOM-KOJOHA W TpeXXeBPeMeHHOMY OOpBbIBy TpaHC/IALMU Oenka, uTo
MOTeHIMATbHO MOXKeT 00yC/IOB/IMBaTh YTpaTy ero (yHKUWHU. BhisgB/ieHHas ajienbHasi yacToTa
COOTBETCTBYeT IeTepO3UrOTHOMY COCTOSIHUIO, UTO XapaKTepPHO JJi FepPMHHAIbHBIX MYyTallWH.
Hanvuue HOHCeHC-MyTalliM yKa3blBaeT Ha BBICOKYIO BEPOSITHOCTb IaTOTeHHOro 3¢deKTa,
OJHAKO  OKOHYaTe/bHasl K/AMHWYeCKas HWHTeprpeTanys [JO/DKHA  OCHOBBIBATBCA — Ha
pekomeHaLusix ACMG u Koppensitiuu € (heHOTUMNUeCKUMH JJaHHBIMHU.

B o6pa3stie Nel5 mpu Mcrnonb3oBaHUUM KOMOMHMpOBaHHOTO moaxoga NGS+MLPA Obina
BbIsiBjieHa Jenenyss NM_000059.4 ¢.6270_6271del p.(His2090GInfsTer9) B reTepo3svuroTHoM
coctosiHuM. [laHHas MyTal[usi TPUBOAUT K CJBUTY PaMK{ CUWTBHIBAaHUS U (POPMHPOBaHUIO
TIpe>XJeBPEMEHHOT0  CTOM-KOZIOHA, UTO, KaK TPaBWIO, aCCOLMUPYeTCs C BbIpaKeHHbIM
HapyIlIeHUeM CTPYKTYPbI U QyHKIMK Oenka. OperMITUpT-MyTal[ii JAHHOTO TUIA OTHOCATCS K
KaTeropuu BapyaHTOB C BbICOKOW BEPOSITHOCTBIO MaTOr€HHOCTH.

Kpome Toro, y nauueHTku Nel6 metogom NGS+MLPA 6bu1 uaeHTHGUIMDOBAH BapUaHT
NM_007294.4 ¢.5444G>A p.(Trp1815Ter) B reTepo3uroTHOM COCTOSIHMM. [laHHasi HOHCEHC-
MyTalisi TIPUBOJAMUT K 3aMeHe TpumnTodaHa CTOM-KOJOHOM, UTO BbI3bIBAeT YKOpPOUeHHe
6enKOBOTO MPOAYKTa U MOTEHIUATBHYIO TOTePI0 ero (PyHKI[MOHATbHOW aKTUBHOCTH. Hanmuuune
JAHHOW MYTal[iM B KOAMPYIOIIei 00/1acTy reHa T03BOJIsieT pacCMaTPUBATh eé KakK KJIMHUYeCKU
3HAUMMYIO U TPeOYIOIIyIo JanbHelIer KIMHUKO-TeHeTHUeCKOU OIleHKH.

Cregyer oTMmeTuth, urto IpuMeHeHue Metoga MLPA B coueranuun ¢ NGS y uwactu
MalMeHTOB He BBISSBWIO KDYIHBIX Jefeluil WM [AyIUVIMKAlWd HCCielyeMblX TeHOB, 4TO
yKa3blBaeT Ha OTCYTCTBHe 3HAaUMMBbIX CTPYKTYPHBIX MepecTpPOeK B aHa/lIM3UpyeMbIX y4yacTKax
reHomMa. OTO TIO[JUEPKHBAeT [JUarHOCTUYECKYIO LIeHHOCTh KOMOWHMPOBAHHOTO TIOAXO/a,
TMO3BOJISIFOILEr0 OJHOBPEMEHHO BBISIB/ISITh KAaK TOUEUHbIe MyTal[iH, TaK U KOMHMKHbIE Bapyaliu.

Takum o06pa3oM, pe3ysbTaThl WCC/IeAOBaHUS AEeMOHCTPUPYIOT, UTO B 00C/Ie0BaHHOM
BbIOOpDKe TIpeobsiafiaii  ciydar 0e3 BBISIBIEHHBIX KJIMHAYECKH 3HAUMMBIX TeHEeTHUeCKHX
BapMaHTOB, O/IHAKO Yy OrPAaHWYEHHOr0 YHC/a TAalKeHTOB ObliM OOHapy)KeHbl HOHCEHC- U
¢dpelimiiidT-MyTalMy, TOTEHLMATbHO  aCCOLMMPOBAaHHbIE €  HapylleHWeM  (YHKUUH
COOTBETCTBYIOI[UX T'eHOB. BbIsiB/IeHHbIe TeHeTHUeCcKWe H3MeHeHUs TpeOyroT AanbHeMIero
aHa/M3a B KOHTEKCTe K/IMHWUYECKUX TIPOSIBJIEHWM 3a0ojieBaHUs], CeMeWHOro aHaMHe3a W
peKoMeH jaluii 0 MeJUKO-TreHeTUUeCKOMY KOHCY/TbTUPOBaHUIO.

BbBIBO/1bI

B pesynbraTe  MpOBeAEHHOTO  MOJIEKY/ISIPHO-TEHETUUECKOTrO  WUCC/Ie[OBaHUs  C
rcrosib3oBaHreM MetofioB NGS u kombuHupoBaHHoro nozaxosa NGS+MLPA ycraHoB/eHo,
yro B OospiimHCTBe ciyudaeB (82,4%) KIMHWYECKHM 3HAYMMble T1aTOTeHHble U BEpOSITHO
raToreHHbIe BapUaHThI BhIsSIBJIEHBI He ObUTA. DTO CBU/IETE/ILCTBYET O TOM, UTO Y OCHOBHOM UaCTU

120



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XV(2026), Ne 1

o0c/ie[oBaHHOM TpyMIlbl OTCYTCTBYIOT OOHapykuBaeMble B paMKax IPUMEHEHHOW IMaHenu
repMUHaJIbHble MyTal|uy UCC/IelyeMbIX [eHOB.

Bmecte ¢ TeMm y 17,6% marueHTOB ObUTM WI€eHTU(MHUIMPOBAHbI TeHeTHUeCKHe HW3MeHeHUs,
BK/IIOYasi MHCCEHC-BapuaHT, HOHCEHC-MyTalud U ¢pedMIIUT-/enely0 B reTepo3uroTHOM
COCTOSIHMU. BpIsAB/leHHble HOHCEHC- W (PperMIIM(T-BapUaHThbl IOTEHLMAJbHO TPHUBOJAT K
MIpeX/1eBpeMeHHON TepMUHALIMK TPaHC/ISIMKA U yTpaTe (YHKIMOHAIBHOM aKTUBHOCTH Oesika,
YTO T[I03BOJIIET paccMaTpuBaTh UX KaK K/IMHUYECKA 3HauvMble U aCCOLMUMPOBaHHBbIE C
TIOBBILIIEHHBIM T'eHeTHYeCKUM pHUCKOM. OOHapy)keHHble W3MeHeHHs TpeOyroT o0s3aTesibHOMN
K/IMHUKO-TeHeTUUeCKOM MHTepIIpeTaliy, OLIeHKH CeMelHOro aHaMHe3a W MpOBeZleHUs] MeJUKO-
reHeTUYeCKOro KOHCY/IbTUPOBaHUsI.

[TonyuyeHHbIe JaHHbIe TOATBEPKAAIOT JUAarHOCTUUECKYH0 MH(POPMaTUBHOCTh KOMITJIEKCHOTO
npumeHeHnss NGS u MLPA pgn1a BbIsIBIeHMS KaK TOYEUHBbIX MyTalMi, TaK U CTPYKTYPHBIX
MepecTpoek TeHOB, a TakKKe TOAUEPKUBAIOT HEOOXOJUMOCTh JasbHeHIIero paciiipeHust
BBIOOPKH /17151 60J1ee TOUHOM OL[eHKU YaCTOTHI U CIIeKTPa MyTaL[Ui B UCCIeyeMOM TMOIyJISIWH.
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NGS VO MLPA METODLARININ AZORBAYCANLI SUD VOZI XORCONGI OLAN
PASIYENTLORDO BRCA1/2 GENLORINDO PATOGEN VARIANTLARIN
ASKARLANMASINDA TO9TBIQI

Zimriid Safarzads .
Azarbaycan Respublikasit Elm va Toahsil Nazirliyi Genetik Ehtiyatlar Institutu

BRCA1 va BRCA2 genlarinds irsi mutasiyalar siid vazi ve yumurtaliq xar¢anginin inkisafinin ssas

amillarindsn biri olub, émiirboyu yiikssk onkoloji risklo assosiasiya olunur. iki zencirli DNT
qirilmalarinin homoloji rekombinasiya yolu ils reparasiyasinda istirak edan bu genlarin funksiyasinin
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pozulmasi genomik geyri-sabitliya va hiiceyralarin badxassali transformasiya ehtimalinin artmasina sabab
olur. Bundan slava, germinal mutasiyalarin askar edilmasi miihiim klinik shamiyyat dasiyir, ¢iinki bu,
hadafli terapiyaya, o ciimladen PARP inhibitorlarina ve platin tarkibli preparatlara hassasligin miisyysan
edilmasina imkan verir. Tadqgiqgatin maqgsadi siid vazi xarcangi olan pasiyentlards BRCA1 va BRCA2
genlorinin molekulyar-genetik analizinin aparilmasi va yeni nasil sekvenslama (NGS) va MLPA
metodlarinin kombina olunmus tatbiginin diagnostik effektivliyinin giymatlandirilmasi olmusdur.

Tadgiqata 2017-2023-cii illards miiayina vo miialice almis, yas1 22-dan 90-a gadar olan (xastaliyin
orta manifestasiya yas1 — 58 il) 148 pasiyent daxil edilmisdir. Biitiin pasiyentlards ilkin molekulyar-
genetik test aparilmig, sisin ticqat negativ fenotipine malik 17 pasiyentds iss NGS metodu ila
dorinlagdirilmis analiz icra olunmus vs iri genom yenidenqurmalarini istisna etmak magsadils sonradan
MLPA tatbig edilmisdir. Kitabxanalarin hazirlanmasi hadafli paneldsn istifads olunmagla aparilmis,
sekvensloma MiSeq platformasinda orta hesabla 100x ortiik darinliyi ilo hayata kecirilmisdir.
Asgkarlanmig variantlarin interpretasiyasi beynalxalq malumat bazalar1 va patogenlik prognozlagdirma
programlarindan istifads edilmakla ACMG t6vsiyalarina uygun sakilds aparilmigdir.

Naticads, miiayina olunan 17 pasiyentden 14-ds (82,4%) patogen va ehtimal olunan patogen
variantlar agkar edilmamigdir. 3 pasiyentds (17,6%) klinik shamiyyatli dayisikliklar miisyysn edilmisdir;
bunlara heteroziqot vaziyystds olan missens-variant, nonsens-mutasiya va freymsift delesiyas1 daxildir ki,
bunlar translasiya prosesinin vaxtindan avval dayanmasina va ziilal funksiyasinin itirilmasina sabab ola
bilar. MLPA metodu il iri delesiyalar va duplikasiyalar askar edilmamisdir. ©lds olunan naticalar NGS
vo MLPA metodlarinin kompleks tatbiginin yiiksak diagnostik dayerini tasdiglayir va Azarbaycan
populyasiyasinda mutasiyalarin tezliyi va spektrinin daha daqiq miisyyanlasdirilmasi {iciin slava
todqiqatlarin aparilmasinin vacibliyini vurgulayir.

Acar sozlar: BRCA1, BRCAZ, siid vazi xar¢angi, yeni nasil sekvenlasdirma, NGS, MLPA, germinal
mutasiyalar

APPLICATION OF NGS AND MLPA METHODS FOR THE DETECTION OF PATHOGENIC
VARIANTS IN THE BRCA1/2 GENES IN AZERBAIJANI PATIENTS WITH BREAST
CANCER

Zumrud Safarzade
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Hereditary mutations in the BRCA1 and BRCA2 genes are among the key factors in the
development of breast and ovarian cancer and are associated with a high lifetime risk of oncological
disease. Impairment of these genes, which are involved in homologous recombination repair of DNA
double-strand breaks, leads to genomic instability and an increased likelihood of malignant cell
transformation. Furthermore, the identification of germline mutations has important clinical significance,
as it determines sensitivity to targeted therapies, including PARP inhibitors and platinum-based agents.
The aim of the present study was to perform a molecular genetic analysis of the BRCA1 and BRCA?2
genes in patients with breast cancer and to evaluate the diagnostic effectiveness of the combined use of
next-generation sequencing (NGS) and MLPA methods.

The study included 148 patients aged 22 to 90 years (mean age at manifestation — 58 years) who
underwent examination and treatment between 2017 and 2023. All patients received primary molecular
genetic testing, and 17 patients with a triple-negative tumor phenotype underwent extended analysis using
NGS, followed by MLPA to exclude large genomic rearrangements. Library preparation was performed
using a targeted panel, and sequencing was carried out on the MiSeq platform with an average coverage
depth of 100x. The interpretation of identified variants was conducted in accordance with ACMG
guidelines, using international databases and pathogenicity prediction tools.

As a result, no pathogenic or likely pathogenic variants were detected in 14 of the 17 examined
patients (82.4%). Clinically significant alterations were identified in 3 patients (17.6%), including a
missense variant, nonsense mutations, and a heterozygous frameshift deletion, potentially leading to
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premature termination of translation and loss of protein function. No large deletions or duplications were
detected by MLPA. The obtained data confirm the high diagnostic value of the combined NGS+MLPA
approach and highlight the need for further studies to clarify the frequency and mutation spectrum in the
Azerbaijani population.

Keywords: BRCA1, BRCA2, breast cancer, next-generation sequencing, NGS, MLPA, germline
mutations.
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I11. BiOKIMYA va FiZIOLOGIiYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 633:11:63:523:575

MUXTOLIF BORK BUGDA NUMUNOLORININ DONLORINDO
QLIADINKODLASDIRAN LOKUSLARIN ALLELLORININ
RASTGOLMO TEZLiYINO GORO QiYMOTLONDIRILMOSI

HAMLET SADIQOV*, O9KBOR KORIMOV, SEVIL SADIQOVA, GULGOZ MOMMODOVA,
GUNEL TAHIiROVA

Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki s. Az. 1106, Azadliq
pr.155
hamlet.sadigov@yahoo.com

Tadqiqat isinda bark bugdamin yerli xalq va elmi seleksiya sortlarinin 24 va 107 miixtalif
mangali niimunalarindan istifads edilmisdir. Maqgsad bark bugdanin (T. durum Desf.) Arandani,
Bozax, Ag bugda, Sar1 bugda, Sirvan bugda, Qara bugda, Qaraqilgiq yerli, Mirbasir 50, Sevinc,
Quzilbugda, Kahraba, Tartar, Tartar 2, Turan, Qaraqil¢iq 2, 9linca 84, Siraslan 23, Mirvari, Viigar
80, Mugan va Qarabag kimi yerli xalq va elmi seleksiya sortlarimin danlarinda ehtiyat ziilallarinin
elektroforetik analizina asasan gliadin Gli 1A, Gli 1B, Gli 6A, Gli 6B allelarinin polimorfizmi va
rastgalma tezliyinin tadqiq edilmasi olmusdur. Bels ki, xalq seleksiyasi sortlar1 arasinda Gli 1A14,
Gli 1A18, Gli 1B18 va Gli 1B19 lokuslarinin allel komponentlar bloklar1 az rast galinir. Bark
bugda sortlarinda Gli 1A3, Gli 1A13 va Gli 1A15 gliadin allel kompoentlar bloklarinin rastgsalma
tezliyi digarlarina nisbatan daha coxdur. Bels ki, bark bugdanin miixtalif mangali niimunalards 1A
xromosomunun qisa ciyininda lokallasan Gld 1A lokusunun Gli 1A9 (13%), Gli 1A3 (11%), Gli
1A7(7.5%), Gli 1A8 (9.4%), Gli1A15 (6.5%), Gli 1A19 (7.5%), Gli 1A5(6.5%) va Gli 1A13 (5.6%),
Gli 1A1(4.7%), Gli 1A12 (5.6%) allellari an cox rast galinmisdir. Qliadinkodlasdiran lokusun Gli
1A9 allel komponentlar bloku v.boueffi, v.coerulescens, v.leucomelan, v.melanopus, v.apulicum,
v.niloticum, v.provinsiale va v.obscrum niimunalerinda daha cox rast galinmisdir. Hamin lokusun
Gli 1A3komponentlar blokuna v.melanopus, v.alboprovinciale,v.apulicum, v.leucurum va
v.hordeiforme niimunalarinds rast galinmisdir.Qliadinkodlagsdiran 1B lokusunun daha cox rast
galinan allel komponent bloklar1 Gli 1B9, Gli 1B14 va Gli 1B17-dir ki, bu qliadinkodlasdiran
lokuslar danin keyfiyyat gostaricilorinin markerlari olan asas allel komponentlar bloklarindandir.
Aliman naticalarin miiqayisasi onu gostarir ki, bark bugdalarda gliadinkodlasdiran lokuslarin
elektroforeqramlar1 va onlar1 tagkil edan allel komponentlar bloklarmin rastgslma tezliyinin
miixtalif olmasi, onlarin marker asash seleksiyada istifadasini genetik cahatdansartlandirir.

Acar sozlar: bugda, don, lokus, allel, ziilal, qliadin, komponentlor bloku

GIRIS

Kaskin antropogen va tabii iglim dayiskanliklarinin bas verdiyi bir zamanda arzaq
tahliikasizliyinin miihiim elementi olan bark bugda sortve niimunalarinin genetik miixtalifliyinin
Oyronilmasi giiniin aktulal masalalarindan biridir. Diinyada insanlarin arzaqgla tsmin edilmasi
licin 9sasen yumsaq vo bark bugda sortlar1 3kilb becarilir. Bels ki, bugda dsninin
endosperminin asasini ehtiyat ziilallar1 gliadin va gliiteninlar taskil edir. Bu ziilallarin sintezini
kodlagdiran allel genlarin identifikasiyas1 va bu allellarin rastgalma tezliyinin dyronilmasi ¢ox
miithiimdiir. Bu ziilallarin sintezina nazarat edan genlarin oxsar struktur qurulusa malik olmasi va
bu struktur genlarin nukleotid ardicilliglarinda yalnmz ekzon hissalarinin olmasi, bu ziilallarin gen
ekpressiyasinin ilk mahsulu oldugundan bitki genotiplarinin polimorfizmi, identifikasiyasi,

pasportlagdirilmasi, onlarin genetik adaptasiyasi, tokamiilii vo filogenezinin dyronilmasi kimi
https://doi.org/10.61642/202621
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elmi masalalarin hallinds da genetik marker kimi shamiyyati cox boyiikdiir (CosuHoB A.A.
1985; paroeuu u ap. 2009; Kyapssues, 2014; I'ybapera. u ap. 2015; Sadigov,2015; Karimov
9.Y. va b. 2025).

Bugda bitkisi gadim Misirds eramizdan 6000 il, Azarbaycanda isa 3500-5000 il avval
becarilmisdir (Basunos, 1938; Myctadaes, 1961). Ona gors ds bir cox alimlar On Asiyani va 0
climladan, Azarbaycami hagli olarag bugda bitkisinin ve asasen da bark bugdanin mansa
moarkazlarindan biri hesab edirlor (BaBunos, 1938; MycradaeB, 1961; KykoBckuii, 1964;
Anues, 2006).

Ehtiyat ziilallar1 gliadinlerin molekul kiitlasina va polipeptidlarin yiiklii zarraciklarinin
gelds harakatina gors elektroforeqramim sarti olaraq 4 (a-, -, y-, ®-) zonaya ayirirlar (Hamauzu
et.al.,, 1972; CosunoB, 1985; Hasanova, 2015). Miixtalif zonalarda yerlssan qliadin EF
komponentlari bir-birindsn amintursu tarkibina goéra farglanirlar. Bels ki, y- gliadinlar o- va -
gliadinlardan aspargin, prolin, metionin va triptofanin migdarinin ¢oxlugu, w- gliadinlar isa
digarlarindan tarkibinda sisteinin olmamasi va onlarin amintursu tarkibinin 80%-dsn ¢oxunu
taskil edan glutamin (40-50%), prolin (20-30%) va fenilalaninin (7-9%) yiiksak migdarda olmasi
ila forglanirlar (Co3unos, 1985).Fiziki va kimyavi xiisusiyyatlarine gora gliadinlari iki qrupa
ayirmaq olar. Birinci qrupa a-, - va y- qgladinlari aid etmak olar ki, onlarin molekullarinda
kiikiirdlii amin turgular oldugundan, molekuldaxili rabitalar hesabina {iciinciilii qurulus amsala
gatirirlar. ikinci qrupa - qgliadinlar daxildir ki, onlar da kiikiirdlii amin tursular olan metionin
va sisteindon mahrumdurlar (Cosunos, 1985; Anderson, 1997). Ehtiyat ziilallarinin sintezinas
nazarat edon gliadin- va gliiteninkodlasdiran lokuslarin allel komponentlar bloklar1 universal
ziilal genetik markerlordir. Bugda doninds ehtiyat ziilallarin sintezloayan qliadin- va
gliiteninkodlasdiran lokuslarin elektroforetik komponentlarinin genetik determins olunmus
alamat kimi nasildan-nasls irsan ke¢masi, torpag-iglim va becarma saraitindan asili olmayaraq
doyismaden sabit galmasi, onlardan genetik miixtalifliyin tadqiqi ve seleksiya prosesinin
stiratlandirilmasi prosesinda universal genetik markerlar kimi istifads edilmasi elmi-nazari va
praktiki shamiyyotini saxlamaqdadir (Co3unos, 1985; Menbhukora, 2010; ®ucenko u zap, 2023;
Cagpirosa u ap. 2024). Bu ziilal genetik markerlari ila bark bugdanin yerli xalg va elmi seleksiya
sortlarimin (T. durum Desf.) va digar bark bugda niimunalarinin dsnlarinds gliadinkodlasdiran
Gli 1A, Gli 1B, Gli 6A, Gli 6B lokuslarin allelarinin polimorfizmi tadqiq edilmigsdir.

MATERIAL VO METODLAR

Tadgiqgat isinds bark bugdanin 24 sortu ve 107 miixtalif mangali niimunalarindan istifada
edilmisdir. Bu bark bugda niimunslsrinin danlarinds gliadin ehtiyat ziilallarinin
gliadinkodlasdiran lokuslarinin elektroforetik analizi poliakrilamid gelinds (A-PAGE) va glisin-
asetat buferinde (pH 3.1) W.Bushuk ve R.R.Zilmanin (1978) metoduna 9sasan
F.A.Poperelyanin (1989) modifikasiya edilmis metodu ils aparilmigdir.

Dands gliadin ehtiyat ziilallarinin ekstraksiyasi {i¢iin 1 adad dan gétiiriilarak doyiiliib, 1.5 ml
hacmli sinaq silisasine alava edildikdan sonra iizerina 250 mkl 70%- li etanol sipirti tokiiliir.
Mexaniki garigdirc: ila sinaq stigasinds olan ekstrakt garigdirilir va otaq temperaturunda yarim
saat saxlanilir. Homin ekstraktdan gliadin ehtiyat ziilallarin1 ayirmaq iiciin 5 daqige 2500 dévr
siirat ilo sentrifugada ¢okdiiriiliir. Ayrlan gladin ehtiyat ziilalindan avtomat pipet ils 0.1 ml
gotiiriilorak yeni sinaq siisasinatokiildiikden sonra iizarine 0.2 ml sidik c6éhari (9 mol.) alava
edilir. Homin ziilal supertananti bir sutkadan sonra saquli elektroforez aparatinda analiz edilir.
Alinan gel Kummassi R-250 mahlulu ils boyandigdan sonra su ils yuyulur va iki sutka su
doyisdirilmakls suda qalaraq tam yuyulur vo skayner edilarak sakili ¢akilir. Qliadin ehtiyat
ziilallarinin  poliakrilamid gelinden alinmis sakil tizarinds gliadin elektroforeqramlarinin allel
komponetlarinin miiayyan edilmasi va yeni rastgalinan allellarin identifikasiyas: hayata kegirilir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Boark bugdanin Arandeni, Bozax, A§ bugda, Sar1 bugda, Sirvan bugda, Qara bugda,
Qaraqilciq yerli, Mirbasir 50, Sevinc, Qizilbugda, Kahraba, Tartar, Tartar 2, Turan, Qaraqilgiq 2,
Olince 84, Siraslan 23, Mirvari, Viigar 80, Mugan va Qarabag yerli xalq vo elmi seleksiya
sortlarinin danlarinin ehtiyat ziilallarinin elektroforetik analizina asasen gliadinkodlasdiranva
Gli 1A, Gli 1B, Gli 6A va Gli 6B alell genlarinin nazarst etdiyi allel komponentlar bloklar1
identifikasiya edilmis va alinan naticalar Cadval 1-ds va Sakil 1-2-da 6z aksini tapmisdir. Alinan
naticalars nazar saldiqda goriiriik ki, xalq va elmi seleksiya sortlarinda qliadinkodlasdiran
lokuslarin allellarinin rastgalms tezliyi miixtalifdir. Bels ki, xalq seleksiyas1 sortlar1 arasinda
Gli 1A14, Gli 1A18, Gli 1B18 va Gli 1B19 lokuslarinin allel komponentlar bloklar1 az rast
golinir. Digar gliadinkodlasdiran lokuslarin Gli 6A va Gli 6B allel komponentlar bloklar1 xalq

vo elmi seleksiya sortlarinda eyni dereceds rast golinir. Bark bugda sortlarinda Gli 1A3, Gli
1A13 va Gli 1A15qliadin allel kompoentlar bloklarinin rastgalms tezliyi digarlarina nisbatan
daha coxdur. Qliadinkodlagdiran 1B lokusunun daha ¢ox rast galinan allel komponent bloklar1
Gli1B9, Gli1B14 va Gli 1B17-dir.Alinan naticalarin miigayisasi onu gostarir ki, bark bugdalarda
gliadinkodlagdiran lokuslarin elektroforeqramlart va onlar tagskil edsn allel komponentlar
bloklarinin rastgalma tezliyi miixtalifdir. Standart kimi gotiiriilmiis Barakatli 95 va Langdon
bark bugda sortunlarinin gliadinkodlasdiran lokuslarinin allelari bir-birindsn kaskin farqlanirlar.
Barakatli 95 bark bugda sortunda gliadin va qliitenin ehtiyat ziilallarinin sintezina nazarat edan
genlar Gli 1A 3, GlilB 14, Gli 6A 3, Gli 6B10 olmaqla, Langdon sortu — Gli A1¢ ¢ (Gld 1A3),
Gli B1! a (Gli 1B3), Gli A2 o (Gli 6A1), Gli B2 a (Gli 6B1) va Sarq sortu isa Gli 1A 12, Gli
1B12, Gli 6A5, Gli 6B2 allel komponentlar bloklarina malikdirlar. Bark bugdanin Langdon
sortunda Gld 6A3 allelina da rast galinir ki, bu da sortun heterogenliyi il xarakreriza olunur.

Bark bugda sortlarimin digar Gli 6B qliadinkodlasdiran lokusunun allel komponentlar
bloklar1 yeni identifikasiya olunmus allel komponentlar bloklaridir. Bu bark bugda sort va
niimunsalari arasinda Gli 6B1,Gli 6B3 va Gli 6B10 allel bloklarin rastgalma tezliyi digarlarina
nisbaton daha iistiindiir. Bark bugda sortlarinin dsnlarinds Gli 6A gliadinkodlasdiran lokusun
allel komponentlar bloklarindan an ¢ox rast gslinanlar Gli 6A3, Gli 6A4 va Gli 6A5-dir.

Qarabag bark bugda sortu Gli 1A, Gli 1B va GIli 6A lokuslarinin allellarina gora
heterogendir. Bels ki, Gli 1A12 ils yanas1 Gli 1A18, Gli 1B12 ils yanas1 Gli 1B 17 allel
komponentlar blokuna rast galinir.
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Sakil 1-2. Bark bugdanin yerli xalq va elmi seleksiya sortlarinin dsnlarinin qliadinkoedlasdiran
lokuslariin elektroforeqramlari: 1-2- Barakatli 95; 3-4- Sar1 bugda; 5-6- Mirvari; 7-8- Viigar 80; 9-
Langdon (sort-marker); 10- Anza (T. aestvum L.); 11-12- Cafari; 13-14- Tartar; 15-16- Qara bugda; 17-
18-Kahraba., 19-20- Sirvan bugda; 21-22-- Qaraqilgiq 2; 23-24- Turan; 25-26- Sarq; 27- Langdon (sort-

marker); 28- Anza (T. aestvum L.); 29-30- Qarabag; 31-32- Bozax; 33-34- Sevinc.
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Cadval 1.

Boark bugda sortlarinindsnlasrindas gliadinkodlagdiran lokuslarinin allell komponentlar bloklar

EF 1A, 1B, 6A, 6B homeoloji
Sira Sortlarn adi analizi xromosomlarinda
No- e eee edilmis | qliadinkodlagdiran lokuslarin (Gli)

si vo novmiixlifliyi desnlarin allelari

sayl 1A 1B 6A 6B
1 Qarabag (v. provinciale) 2 12+18 | 12+17 | 1+3 12
2 GR 8670  (v.hordeiforme) 2 13 14 4 4
3 Siraslan 23 (v.leucurum) 2 3 17 3 2
4 Cafari (v. horano-leucurum) 2 12 12 5 2
5 Agbugda  (v. leucurum) 2 15 16 3 11
6 Borakotli 95 (v.hordeiforme) 2 13 14 3 1
7 Mirvari (v. leucurum) 2 15 9 3 3
8 Sar1 bugda (v.leucurum) 2 15 9 4 3
9 Langdon st. (v.hordeiforme) 2 3 3 1 1
10 | Olinca 84 (v. leucurum) 2 3 14 4 6
11 Sarg (v. leucurum) 2 12 12 5 2
12 | Qaraqilciq yerli (v.melanopus) 2 15 9 6 3
13 | Quzilbugda (v.hordeiforme) 2 13 15 3 9
14 | Bozag (v.hordeiforme) 2 16 18 1 4
15 | Kahraba (v.leucurum) 2 3 14 4 11
16 | Sirvan bugda (v.hordeiforme) 2 16 9 1 10
17 | Viigar 80 (v.leucurum) 2 3 3 2 6
18 | Tartar 2 (v. albo-provinciale) 2 15 9 9 4
19 | Arandani  (v. apulicum) 2 15 9 5 11
20 | Tarter (v. provinciale) 2 13 12 6 6
21 Mugan (v. leucurum) 2 3 17 4 2
22 Turan (v. leucomelan) 2 3 19 5 8
23 | Mirbasir 50 (v.leucurum) 2 14 17 4 10
24 | Qaraqilcig 2 (v. apulicum) 2 3 3 5 1

Boark bugdanin yerli vo miixtalif mansali niimunalarinin dsnlarinds ehtiyat ziilah gliadinin
sintezina noazarat edan lokuslarin yeni allel komponentlsr bloklarinin rastgslma tezliyi
miisyyanlasdirilmisdir (Sakil 3-4). Bu ziilal markerlsrinden bark bugda niimunslsrinin
gliadinkodlasdiran lokuslarin allellarina gore polimorfizminin giymatlandirilmasi, onlardan
marker 3sash seleksiyada istifadani magsadeamiivafiq edir (Sadigov, 2015, I'ybapesa u.zp., 2015).

Bark bugdanin 107 niimunasinin danlarinin endosperminds ehtiyat ziilallarinin
gliadinkodlasdiran lokuslarimin allel komponentlarinin elektroforetik analizi aparilmis va bu
niimunalards qliadinkodlasdiran GId1A, GId1B, GId6A, Gld 6B lokuslarinin allelarinin
rastgalma tezliyi Oyranimisdir (Cadval 2).Miixtalif mansali bark bugdanin bu niimunalarinin
doanlarindsaparilan elektroforetik analiznaticasinds gliadinkodlasdiran lokuslarin — Gld 1A, GId
1B, Gld 6A va GIld 6B allellorinin rastgalma tezliyi miiayyan edilmis va yeni allellar
identifikasiya olunmusdur.
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Sakil 3-4. Bark bugdanin (T. durum Desf.) novmiixtalifliklarinin danlarinin gliadinkedlagdiran
lokuslarmin elektroforeqramlari: 1-12- v. leucurum (10 k-175, 10k-1, 10k-9, 10k-29, 10k-11, 10k-20,
10k-21, 09k-1, 09k-2, 10k-10, 09k-3, 10k-34);13- st. Barakatli 95; 14-15- v. melanopus (09k-51,
09k-52); 16- v. leucomelan (09k-39); 17- v. boeufii; 18-25- v. apulicum (09k-31, 10k-147, 09k-25,
09k-26, 09k-27, 09k-28, 09k-29, 10k-150); 26- st. Langdon; 27-29- v. boeufii (09k-77, 09k-75, 09k-76);
30- st. Tartor; 31-34- v. boeufii (09k-78, 10k-158, 09sp-146, 09sp-147).

Ehtiyat ziilallarinin gliadinkodlasdiran lokuslarinin polimorfizmina asasan identifikasiya
edilmis gliadin allel komponentlar bloklari ils eyni lokusda yerlasan bazi kamiyyat va keyfiyyat
dlamatlori  kodlasdiran allellsrin ilisikli olmasi, bu ziilal markerlari ilo seleksiyada yeni
moahsuldar va keyfiyyatli xatlarin va sortlarin alinmasini gartlandirmis olur.

Cadval 2.
Yerli va miixtalif moansali bark bugda niimunalarinin gliadinkodlagdiran lokuslarinin allellari

Sira Kataloq Moansayi Novmiixtalifliyi | Gli 1A | Gli 1B | Gli 6A | Gli6B

No No-si

1 2 3 4 5 6 7 8
1 BBRFS 09k-175 | Abseron v.leucurum 1 1 5 2
2 BBRFS 10k-1 Naxc¢ivan v.leucurum 1 1 5 2
3 BBRFS 10k-9 Oguz v.leucurum 5 2 2 3
4 BBRFS 10k-29 | Abseron v.leucurum 4 2 6 4
5 BBRFS 10k-11 | Abseron v.leucurum 4 2 6 4
6 BBRFS 10k-20 | Abseron v.leucurum 5 2 2 2
7 BBRFS 10k-21 | Abseron v.leucurum 6 2 6 2
8 BBRFS 09k-1 Naxcivan v.leucurum 7 3 4 4
9 BBRFS 09k-2 Naxcivan v.leucurum 2 2 1 2
10 BBRFS 10k-10 | Naxcivan v.leucurum 3 3 5 1
11 BBRFS 09k-3 Oguz v.leucurum 7 8 7 5
12 BBRFS 10k-34 | Oguz v.leucurum 7 8 7 5
13 Qaraqiciq2 st. | AETSI v.apulicum 13 14 3 10
14 BBRFS 09k-51 | Abseron v.melanopus 9 4 4 9
15 BBRFS 09k-52 | Abseron v.melanopus 9 4 4 9
16 BBRFS 09k-39 | Oguz, Bayan k. v.leucomelan 9 4 4 9
17 BBRFS 09k-53 | Fransa v.boeufii 11 1 3 8
18 BBRFS 09k-31 | Darband/ispaniya | v.apulicum 10 17 4 13
19 BBRFS 10k-147 | Suriya v.apulicum 3 8 5 13
20 BBRFS 09k-25 | Abseron v.apulicum 12 6 10 13
21 BBRFS 09k-26 | Portugaliya v.apulicum 10 6 10 15
22 BBRFS 09k-27 | Yunanistan v.apulicum 3 8 5 13
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23 BBRFS 09k-28 | Portugaliya v.apulicum 9 6 4 16
24 BBRFS 09k-29 | Samaxi v.apulicum 12 6 10 13
25 BBRFS 09k-150 | Abseron v.apulicum 9 6 16 16
26 Langdon st. ABS v.hordeiforme 3 8 15 1
27 BBRFS 09k-77 | Oguz, Bucag k. v.boeufii 12 1 5 2
28 BBRFS 09k-75 | Sabran v.boeulfii 12 1 5 2
29 BBRFS 09k-76 | Darband v.boeufii 9 17 2 7
30 Tartar st. AETOI v.provinciale 9 7 4 2
31 BBRFS 09k-78 | Abseron v.boeufii 13 12 5 6
32 BBRFS 10k-158 | Abseron v.boeufii 9 6 5 2
33 BBRFS 09k-46 | Abseron v.boeulfii 9 6 15 2
34 BBRFS 09k-47 | Oguz. v.boeufii 9 6 3 1
35 BBRFS 10k-121 | Qarayazi v.alboprovincial 15 1 5 2
36 BBRFS 09k-95 | Qarayazi v.alboprovincial 15 1 5 2
37 BBRFS 10k-122 | Tartar v.alboprovincial 15 1 5 2
38 BBRFS 09k-97 | Tartar v.alboprovincial 15 1 5 2
39 BBRFS 09k- 85 | Barda v.alboprovincial 15 1 5 2
40 BBRFS 09k-99 | Saki v.alboprovincial 15 17 2 16
e
41 BBRFS 14k-94 | Abseron v.alboprovincial 3 8 7 5
e
42 BBRFS 14k-95 | Abseron v.alboprovincial 3 8 7 5
e
43 BBRFS Oguz v.alboprovincial 5 19 2 1
09k-124 e
44 Borakatli 95st. | AETOI v.hordeiforme 13 14 3 10
45 BBRFS Abseron v.murciense 8 2 2 16
09k-101
46 BBRFS 10k- Abseron v.muticocoerule 15 2 4 16
s
47 BBRFS Abseron v.libycum 14 1 3 19
09k-123
48 BBRFS Abseron v.muticoaplicum 16 1 3 19
49 BBRFS Abseron v.obscurum 12 12 5 2
09k-105
50 BBRFS 13k-191 | Abseron v.obscurum 17 1 4 11
51 BBRFS Abseron v.reichenbachii 18 9 3 10
52 BBRFS 14k-80 | Saray v.obscurum 9 6 2 19
53 BBRFS 14k-101 | Samaxi v.alexandrinum 4 10 15 17
54 BBRFS 14k-102 | Darban v.alexandrinum 5 10 3 8
55 BBRFS 14k-90 | Abseron v.alexandrinum 16 12 6 15
56 BBRFS 14k-94 | Abseron v.alboprovincial 7 12 6 17
e
57 Sarq st. AET®OI v.leucurum 12 12 5 12
58 BBRFS09k-83 | Oguz v.erythromelan 5 10 2 10
59 BBRFS Abseron v. erythromelan 5 10 4 10
09k-84
60 BBRFS 09k-85 | Darband/italiya v. erythromelan 5 8 18 18
61 BBRFS 09k-86 | Darband/italiya v. erythromelan 8 8 3 1
62 BBRFS 09k-87 | Meksika v. erythromelan 8 8 4 1
63 BBRFS 09k-88 | Portugaliya v. erythromelan 5 14 4 10
64 BBRFS 09k-89 | Samaxi v. erythromelan 7 8 16 15
65 BBRFS 09k-90 | Samaxi v. erythromelan 7 8 16 15
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66 BBRFS 09k-91 | Abseron v. erythromelan 7 14 2 16
67 BBRFS 09k- Abseron v. erythromelan 7 8 5 2
68 BBRFS 14k-98 | Qarayazi v.alboprovincial 6 17 5 10
e
69 BBRFS 09k-50 | Samaxi v.hordeiforme 13 10 2 4
70 BBRFS 09k-56 | Abseron v.hordeiforme 8 8 4 1
71 BBRFS 09k-57 | Masall v.hordeiforme 19 10 12 1
72 BBRFS 09k-51 | Abseron v.hordeiforme 8 13 4 17
73 BBRFS 09k-52 | Darband v.hordeiforme 8 13 3 17
74 BBRFS 09k-53 | Darband (ABS) v.hordeiforme 8 8 2 1
75 BBRFS 09k-54 | Darband v.hordeiforme 8 8 4 1
(Kanada)
76 BBRFS 09k-55 | Naxc¢ivan v.hordeiforme 13 10 2 2
77 BBRFS 13k-39 | Abseron v.hordeiforme 13 10 4 2
78 BBRFS 10k-44 | Abseron v.hordeiforme 11 6 2 4
79 BBRFS 14k-68 | Abseron v.niloticum 9 2 5 13
80 BBRFS 14k-98 | Qusar v.niloticum 9 2 5 13
81 BBRFS 09k-63 | Boarda v.niloticum 1 2 3 15
82 BBRFS 09k-80 | Abseron v.niloticum 1 2 4 4
83 BBRFS 09k-65 | Abseron v.coerulescens 9 6 3 16
84 BBRFS 09k-66 | Oguz v.coerulescens 9 6 3 16
85 BBRFS 09k-67 | Darband v.coerulescens 9 6 3 16
86 BBRFS 09k-68 | Darband v.coerulescens 13 12 5 6
87 BBRFS 09k-82 | Oguz v.erythromelan 8 8 18 1
88 BBRFS 09k-39 | Oguz v.leucomelan 8 17 2 4
89 BBRFS 09k-22 | Abseron v.boeufi 1 12 4 4
90 BBRFS 09k-40 | Tarter v.leucomelan 19 4 21 15
91 BBRFS 09k-41 | Tarter v.leucomelan 19 4 21 15
92 BBRFS 09k-32 | Darband v.leucomelan 9 4 20 4
(ispaniya)
93 BBRFS 09k-33 | Darband v.leucomelan 19 4 20 4
(Kanada)
94 BBRFS 09k-34 | Darband v.leucomelan 19 4 20 4
Argentina)
95 BBRFS 09k-35 | Darband (italiya) | v.leucomelan 15 8 22 2
96 BBRFS 09k-36 | Darband (italiya) | v.leucomelan 19 4 2 10
97 BBRFS 09k-48 | Abseron v.leucomelan 19 4 4 4
98 BBRFS 09k-70 | Abseron v.melanopus 19 4 2 7
99 BBRFS 09k-50 | Abseron v.melanopus 18 4 2 3
100 | BBRFS 09k-59 | Abseron v.melanopus 9 18 3 15
101 | BBRFS 09k-60 | Abseron v.melanopus 15 8 3 2
102 | BBRFS 09k-61 | Darband (ABS) v.melanopus 3 12 5 2
103 | BBRFS 09k-62 | Darband (ABS) v.melanopus 3 4 2 7
104 | BBRFS 09k-63 | Darband v.melanopus 3 4 2 7
(Kanada)
105 | BBRFS 09k-64 | Darband (Peru) v.melanopus 3 8 3 10
106 | BBRFS 09k-65 | Darband v.melanopus 3 4 2 7
(Meksika)
107 | BBRFS 09k-66 | Darband v.melanopus 3 8 5 11
(Abseron)

131




ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlori, Cild XV(2026), Ne 1

Bununla yanasi genetik miixtalifliyi daha genis spektrds miiayyan etmak {iciin yerli va
miixtalif ~ mangali  bark  bugda  niimunalerinin  danlarinds gliadinkodlagdiran
lokuslarinelektroforeqramlar1 miigayiss edilmisdir. Qliadinkodlasdiran lokuslarin allelarinin
rastgalma tezliyina gora bark bugda novmiixtalifliklari arasinda cox kaskin farglar miisahida
edilmisdir. Belo ki, bu niimunalards 1A xromosomunun qisa ciyininds lokallasan GIlil1A
lokusunun an ¢ox rast goalinan allellari-Gli 1A3, Gli1A9 (11.0- 13%), Gli 1A7,Gli 1A15, Gli1A8
(7.5%-8.4%-9.4%), Gli 1A19 (7.5%), Gli1A5 va GIli1A13 (6.5- 3.7%) vaGlilAl, Gli 1A12
(4,7%-5.6%) olmusdur. Qliadinkodlagdiran lokusun GlilA9 allel komponentlar blokuna
v.boueffi, v.coerulescens, v.leucomelan, v.melanopus,v.apulicum, v.niloticum, v.provinsiale va
v.obscrum niimunalarindarast galinmisdir. Homin lokusun Gld 1A3komponentlar blokuna
v.melanopus, v.alboprovinciale,v.apulicum, v.leucurum va v.hordeiforme niimunalarinda rast
galinmisdir. Ehtiyat ziilallarindan gliadinin bu lokusun Gli 1A7 allelina bark bugdanin
v.erytrhomelan, v.leucurum va v.alboprovinciale, Gli 1A8 komponentlar blokuna bark bugdanin
v.hordeiforme va v.erytrhomelan va v.mursience névmiixtalifliklarina aid olan niimunalards rast
golinmisdir. Bu gliadinkodlasdiran lokuslarin genlarinin nazarst etdiyi allel komponentlar
bloklarindan yerli bark bugda genotiplarinds Gli 1A15 alleli v.alboprovinciale, v.leucomelan,
v.muticocoerulescens, Gli 1A19 alleli iss v.leucomelan, v.melanopus va v.hordeiforme
nimunalarinds identifikasiya edilmisdir. Qliadinin Gli 1A5 allelina v. erytrhomelan,
v.alboprovinciale, v.leucurum va v.alexandrinum, Gli 1A13 komponentloar blokuna
v.hordeiforme, v.boueffi, v.coerulescens, v.apulicum va v.melanopus, va v.obscrum, Gli 1A1
allelina v.niloticum, v.leucurum va v.boueffi, Gli 1A12 komponentlar blokuna v.coerulescens,
v.apulicum, v.boueffi, v.leucurum, Gli 6A4 allelina v.leucurum, v.alexandrinum, Gli 1A6
allelina v.leucurum, v.alboprovinciale, Gli 1A11 allelina isa v.boueffi vav.hordeiforme, Gli 1A16
v.muticoapulicum, v.alexandrinum, Gli 1A17 allelina v.obscrum, Gli 1A18 allelina iss
v.reichinbachii  va v.melanopus novmiixtalifliklorinds rast galinmisdir. Yerli bark bugda
niimunalarinin danlarinds digar qliadinkodlagdiran Gld 1B lokusunun allellarinin rastgalma
tezliyina nazar saldiqda Gli 1B8, Gli 1B4, Gli 1B1, Gli 1B2, Gli 1B10, Gli 1B12, 1Gli 1B17, Gli
1B14 va Gli 1B20 qgliadin allell komponentlar bloklarinin istiinliik teskil etdiyi miisahida
edilmisdir. Bu bark bugda niimunslari icarisinds gliadin allelsrindsn an cox rast galinan Gld1B8
allelidir ki, rastgalmo tezliyi 16.8% olmaqla, v.erytrhomelan, v.hordeiforme, v.melanopus,
v.apulicum, v.alboprovinsiale, v.leucurum, v.leucomelan névmiixtalifliklarina aid niimunsalards
askar edilmisdir. Gli 1B lokusunun digar Gli 1B4 allelarina yerli bark bugda niimunalsrinda
(v.melanopus va v.leucomelan) rast galinmis va tezliyi 14% olmusdur. Qliadinin Gli 1B1 alleli
voa Gli 1B6 komponentlar blokuna (12.2% va 11.2%) v.coerulescens, v.apulicum, v.boeuffi,
v.hordeiforme va v.obscrum novmiixtalifliklorine aid niimunalards rast gelinmisdir. Gli 1B10
allel blokunun rastgalmsa tezliyi isa 7.5 % olmusdur. Qliadinin elektroforeqramlarinda Gli 1B2
allel blokuna v.leucurum, v.niloticum, v.muticocoerulescens va v.mursience genotiplarinds 6.4%
va digarGli 1B10 allelins v.hordeiforme, v.alexandrinum va v.erytrhomelan niimunalards ds rast
galinmisdir.Gli 1B12 komponentlar blokuna v.boueffi, v.alexandrinum, v.obscrum, v.leucurum,
v.coerulescens, v.alboprovinsiale va v.melanopus novmiixtalifliklarina aid niimunalards rast
golinmis va rastgalma tezliyi 7.5% olmusdur. Gli 1B lokusu Gli 1B17 komponentlar blokuna
malik olan niimunalar arasinda nisbatan az rast galinan allellarindan olub, tezliyi 3.7% haddinds
olmusdur. Bels ki, Gli 6A5 alell komponentlar blokuna v. alboprovinciale, v.boueffi,
v.leucurum, v. apulicum, v.melanopus, v.erytrhomelan, v.niloticum, v.obscrum, v.coerulescens
novmiixtalifliklarina aid niimunalards daha cox rast galinmakls timiimilikda 21.5% niimunalari
dhats etmisdir. Hamin lokusun diger Gli 6A2 alleli bu niimunalarin 18.7%-da agkarlanmig va
v.melanopus,  v.hordeiforme,  v.leucurum, v.boueffi, v.erytrhomelan, v.leucomelan,
v.alboprovinciale,v.obscrum, va v.mursiencenévmiixtalifliklorina aid olan niimunalards
miiayyan edilmisdir ki, timumi niimnalards rastgalma tezliyina gors Gli 6A5 allelindan sonra
ikinci sirada yer almisdir. Qliadinin Gli 6A3 allelina yerli bark bugdanin v.coerulescens,

132



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlori, Cild XV(2026), Ne 1

v.melanopus, v.boueffi, v.hordeiforme, v.muticoapulicum, v.alexandrinum, v.reichinbachii va v.
lybicum nomiixtalifliklarina aid niimunalsrds 9.4%-ni tagkil etmisdir. Qliadinin Gli 6A4 allel
bloku rastgelma tezliyi 16.8% olmaqla, v.hordeiforme, v. apulicum, v.erytrhomelan,
v.leucomelan, v.melanopus, v.obscrum,v.provinciale, v.niloticum, v.muticocoerulescens,
v.leucurum va v.boueffi niimunalarinds tasbit edilmisdir.Bu lokusun Gli 6A6 allelli v.leucurum,
v.alboprovinciale va v.alexandrinum  genotiplarde miiyysan edilmis va tadqiq olunan
niimunalarin 4.7%, Gli 6A7 alleli 3.7% olmaqlav.leucurum, v.alboprovinciale, Gli 6A10 alleli v.
apulicum genotiplerinds tasbit edilmisdir. QliadininGli 6A15 komponentlar blokuna
v.hordeiforme, v.alexandrinum, v.boueffi, Gli 6A16 allelina v. apulicum va v.erytrhomelan,Gli
6A20, Gli 6A21va GIli 1A22 allellarine v.leucomelan nomiixtalifliyine aid genotiplarda
identifikasiya edilmisnadir rast golinan allel komponentlar bloklaridir.Qliadinkodlasdiran
lokusunGli 6B2 alleli bu niimunalsrin 19.6%-ds rast gelinmakla bu allells bark bugdanin
v.leucurum, v.alboprovinsiale, v.boueffi, v.hordeiforme, v.melanopus, v.erytrhomelan, v.
leucomelan va v.obscrum niimunalarindaaskar edilmisdir.Digar Gli 6B4 alleli v. leucomelan,
v.leucurum, v.hordeiforme, v.boueffi va v.niloticum bark bugda novmiixtalifliklarinde 10.3%
tezlikla rast golinmisdir. Bu lokusun Gli 6B1 allel komponentlar blokuna yerli bark bugda
novmiixtalifliklarinds v.hordeiforme, v.erytrhomelan, v.leucurum, v.alboprovinsiale va
v.boueffi rast galinmis va rastgalma tezliyi 9.4% olmusdur. Qliadinkodlasdiran lokusun Gli 6B16
allel bloku 8.4% rastgelma tezliyi ils bark bugdanin v.coerulescens, v.apulicum,
v.alboprovinsiale, v.muticocoerulescens, v.mursience,va v.erytrhomelan noévmiixtalifliklarinin
genotiplarinds  askar  edilmisdir. Diger Gli 6B10 alel komponentlarina7.5%
olmaqla,v.erytrhomelan, v.reichinbachii, v.hordeiforme, leucomelan,v.alboprovinsial,
v.melanopus novmiixtalifliklarinds,Gli 6B15 allelina 6.5%-13 bark bugda névmiixtalifliklarinin
v.apulicum, v. leucomelan, v.erytrhomelan, v.melanopus va v.niloticumniimunalarinds rast
galinmisdir.Qliadinin Gli 6B13 allel blokuna v.apulicum va v.niloticum névmiixtslifliklarinda
tezliyi 6.5%, Gli 6B5 allelina 3.7 %-ls v.leucurum novmiixtalifliyinin genotipinds askar
edilmisdir. Qliadinin digar Gli 6B7 allel blokuna 3.7%-la bark bugdanin v.melanopusva
v.boueffi, Gli 6B17 allelina 3.7%-13 v.hordeiforme, v.alboprovinsiale vav.alexandrinum vaGli
6B19 allelina isa v.lybicum, v.muticoapulicum va v.obscrum genotiplarinda rast galinmisdir.

Qliadinkdlagdiran lokuslarin nadir allel komponentlar bloklarindan olan Gli 1B3 allellina
v.leucurum va v.melanopus, Gli 6B6 allelina v.boueffi va v.coerulescens, Gli 6B8 allelina
v.alexandrinum va v.boueffi, Gli 6B9 komponentlar blokuna v. leucomelan va v.melanopus, Gli
1B11 allelina v.melanopus va v.obscrum, Gli 6B12 allelina v.leucurum va Gli 6B18 allelins isa
v.erytrhomelan névmiixtalifliklarinds rast gelinmisdir.

NOTICO

Yerli xalg vo elmiseleksiya sortlarinin danlerinds ehtiyat ziilallarinin  elektroforetik
analizina asasan gliadin Gli 1A, Gli 1B, Gli 6A, Gli 6B allelsrinin polimorfizmi va rastgalma
tezliyi tadqiq edilmisdir. Xalq seleksiyasi sortlar1 arasinda an cox rastgalinan Gli 1A3, Gli 1A13
va Gli 1A15 va on az rastgalinan iss Gli 1A14 va Gli 1A18, Gli 1B18 va Gli 1B19 allel
komponentlar bloklar1 olmusdur.

Miixtalif mangali bark bugda niimunalarinds Gld 1A lokusunun an ¢ox rast galinan allellari
Gli 1A9 (13%), Gli 1A3 (11%), Gli 1A7, Gli 1A8, GIli1A15 (7.5%), Gli 1A19 (7.5%), Gli
1A5(6.5%) va Gli 1A13 (3.7%), Gli 1A1(4.7) va Gli 1A12 (5.6%) olmusdur. Bu niimunalarda
gliadinkodlagdiran lokuslarin allelsrinin rastgalms tezliyinds ds kaskin polimorfizm askar
edilmisdir. Qliadinkodlasdiran Gli 1B lokusunun allellarinin rastgalms tezliyi (3.7-16.8%), Gli
6A lokusunda (2.8-21.5%) va Gli 6B lokusunda isa (3.7-19.6%) olmusdur.

Alinan naticalarin tahlil va miigayisasi onu gostarir ki, bark bugdalarda gliadinkodlagdiran
lokuslarin elektroforeqramlarinin va allel komponentlar bloklarinin rastgalms tezliyinin miixtalif
olmasi, onlarin marker asashi seleksiyada istifadasini genetik cahatdan sartlandirmis olur.
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OIIEHKA PA3/IMYHBIX OBPA3I[OB TBEPJOM IMIIIEHUIILI 110 YACTOTE
BCTPEUYAEMOCTMU AJIVIEJIEV TJIMAJJUHKOIVPYFOIIUX JIOKY COB B 3EPHE

TI'amner Cappbiros, Akoap Kapumos, Ceeunb CaabiroBa, I'tosibraz MameoBa, I'onenis TaxupoBa
HHncmumym eeHemuueckux pecypoe MuHucmepcmea HayKu u obpasoeaHust
A3zepbalidscaHckoil Pecnybauku

B wuccnepoBanun Obul0  Wcriosb3oBaHO 107  00paslioB  TBepAOM IMIIEHWIbl  Pa3TUYHOIO
TPOMCXOXKJEHUs, a Takke 24 MeCTHbIX COpTa HapOJHOM M Hay4yHOM CeJIeKL[MOHHBIX. llesbio
WcciefioBaHusl  ObITO  W3yueHWe  TOMMOpGHM3Ma W YacTOThl  BCTPEUAaeMOCTH  ajuiesieid
rnvaguHkogupyromux jgokyco Gli 1A, Gli 1B, Gli 6A, Gli 6B Ha ocHoBe 3/eKTpPodOpeTUUECKOTO
aHa/nM3a 3aracHelx 0esKOB B 3epHax MeCTHbIX COpTOB TBepgol miieHuLs! (T. durum Desf.) Apanaenu,
Bo3ak, Ak Byrza, Capel Byrga, IllupBan Byraa, I'apa Byrpa, I'apakeurusir MectHbiil, Mupbemup 50,
CeBunmk, Kenbul Byrma, Kexpaba, Teprep, Teprep2, TypaH, Kapakburubir2, Anmvnpxa84,
[Mupacnan23, Mupsapu, Brorap80, Myranb, Kapabax.Cpeau copToB, HApOJHOU CeJIeKIUW ajiie/ibHbie
Om0KM rMaguHKoaUpytomux gokycoB Gli 1A14, Gli 1A18, Gli 1B18 u Gli 1B19 BcTpeuaroTcsi pexe.
O[fHaKO y COPTOB TBep/IOi MIIIeHHULIbI YaCTOTa BCTPEUAaeMOCTH aylienbHbIX 06710KoB rmazauHa Gli 1A3, Gli
1A13 u Gli 1A15 BeuIe, uem y Apyrux. Takum obGpa3om, B obpasiiax TBep/oH MIeHWIbl Hauboee
pacrnpoCcTpaHeHHBIMHU ajulesiIMU TUafuHKoAupytolero jokyca Gld 1A, nokany30BaHHOTO Ha KODOTKOM
reye xpomocomel 1A, cunrarorcs Gli 1A9 (13%), Gli 1A3 (11%), Gli 1A7(7.5%), Gli 1A8(9.4%), Gli
1A15 (8.4%), Gli 1A19 (7.5%%), Gli 1A5(6.5%) u Gli 1A13 (3.7%), Gli 1A1(4.7%), Gli 1A12 (5.6).
KomnonenTHeifi 0710k Gli 1A3 3TOro I/MafiMHKOAMPYIOIIETO JIOKyCa BCTPeUaroTCs B o0pasijax
v.melanopus, v.alboprovinciale, v.apulicum, v.leucurum U v.hordeiforme. Haubonee
PaCrpoOCTPaHEHHBIMH a/ljIelIbHBIMUA 0/I0K KOMITOHEHTaMH, TJIMaIMHKOJMPYIOLero joKyca 1B, sBastoTcs
annenbHble 6710k KomroHeHnTel Gli 1B9, Gli 1B14 u Gli 1B17, KoTopble BXOAST B UKC/IO OCHOBHBIX
MapKepoB MpH3HaKa KauecTBa 3epHa.

CpaBHeHune TIOJTyYeHHBIX pe3yJIbTaToB MOKa3bIBaeT, 4yTO 371eKTPOoQoperpaMMmal
[JIMaJMHKOJMPYIOIMX JIOKYCOB M 4YaCTOTa BCTPEYaeMOCTH COCTABJISIOLIUX MX asUleSIbHBIX O/I0KOB
KOMIIOHEHTOB y COPTOB TBEp/bIX MIIEeHULIbl Pa3/MuyaloTcs, YTO B CBOK Ouepefib JeTepMUHUDYeT HX
WCITI0JTb30BaHUe B MapKepHOW CeTeKLIUH.

Kiouegble c106a: nweHuya, 3epHo, 10KyC, aiieb, 6ea0K, 2AuaouH, KOMNOHEeHMHbIU 010K

EVALUATION OF DIFFERENT DURUM WHEAT SAMPLES BASED ON THE FREQUENCY
OF ALLELES OF GLIADIN-ENCODING LOCI IN GRAIN

Hamlet Sadygov, Akbar Karimov, Sevil Sadygova, Gulgaz Mamedova, Gunel Takhirova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The study involved 107 durum wheat samples of various origins, as well as 24 local landraces and
breeding varieties. The aim of the study was to investigate the polymorphism and allele frequency of the
gliadin-coding loci Gli 1A, Gli 1B, Gli 6A, Gli 6B based on electrophoretic analysis of storage proteins in
the grains of local and selected durum wheat varieties (T. durumDesf.) Arandeni, Bozak, Ag Bugda, Sary
Bugda, Shirvan Bugda, Gara Bugda, Garakylchyg Mestny, Mirbeshir 50, Sevinj, Kyzyl Bugda, Kehraba,
Terter, Terter2, Turan, Garakylchyg 2, Alinja 84, Shiraslan 23, Mirvari, Vugar 80, Mugan, Garabagh.

Among local landraces, the allelic blocks of the gliadin-coding loci Gli 1A14, Gli 1A18, Gli 1B18,
and Gli 1B19 are less common. However, in durum wheat varieties, the frequency of the gliadin allelic
blocks Gli 1A3, Gli 1A13, and Gli 1A15 is higher than in other varieties.

Thus, in durum wheat accessions, the most common alleles of the gliadin-coding locus Gld 1A,
localized on the short arm of chromosome 1A, are Gli 1A9 (13%), Gli 1A3 (11%), Gli 1A7(7.5%), Gli
1A8(9.4%), Gli 1A15 (8.4%), Gli 1A19 (7.5%), Gli 1A5(6.5%) and Gli 1A13 (3.7%), Gli 1A1(4.7%), Gli
1A12 (5.6%). The Gli 1A3 component block of this gliadin-coding locus is found in accessions of v.
melanopus, v. alboprovinciale, v. apulicum, v. leucurum and v. hordeiforme. The most common allelic
block components of the gliadin-coding locus 1B are the allelic block components Gli 1B9, Gli 1B14 and
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Gli 1B17, which are among the main markers of the grain quality trait.A comparison of the obtained
results shows that the electropherograms of gliadin-coding loci and the frequency of occurrence of the
allelic blocks of components that comprise them differ in durum wheat varieties, which in turn
determines their use in marker-associated selection.

Keywords: wheat, grain, locus, allele, protein, gliadin, component block
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Wheat grain quality indicators used in the final product are important aspects of breeding and
processing. These indicators are highly valued in production. The key quality indicators are gluten,
protein, and vitreousness, which indirectly determine the rheological properties of flour.

The goal of our research was to identify sources of economically valuable traits in winter
durum wheat for subsequent use in the breeding process. The study used 35 varieties of durum
wheat and the Maya variety (standard variety) grown on the experimental plot of the Institute of
Genetic Resources (40.413010N east longitude and 49.833421E north latitude) of the Absheron
Peninsula.

In terms of protein content, 44.4% of all samples showed results above the 3-year average,
while the remaining 55.6% had values below the average. Sample No. 4 (v. obscurum) had a
relatively high gluten content (35.0%) and the highest protein content (17.2%) among all samples.
It was found that the largest proportion of samples (47.2%) had a 1000-kernel weight below the
average, while 44.4% of samples were at the average level, and 8.3% significantly exceeded it.
Results show that the high covariance observed among the variables is significantly explained by
the first three components of the PCA, and the genotypes are separated into three main phenotypic
clusters of high quality, medium quality, and low quality along these components. One of the main
areas of durum wheat breeding is improving grain quality. A study of the quality characteristics of
winter durum wheat varieties, including local and introduced accessions stored in the Institute of
Genetic Resources' Genbank, resulted in the identification of seven accessions, along with the
standard Maya variety: v. niloticum, v. obscurum, v. melanopus, v. melanoleucurum, v. lyubicum, v.
albo provinciale, v. provinciale. These identified accessions are of interest for breeding durum wheat
for high grain quality in our conditions.

Keywords: durum wheat, gluten, protein, vitreousness, quality, selection.

INTRODUCTION
Durum wheat is the tenth most important crop in the world, accounting for approximately 4-
6% of the global wheat harvest, with an annual production of 35-40 million tons. Mediterranean
countries are the largest producers of durum wheat and also the main consumers of grain
products made from this crop.
Durum wheat is valued for its high grain quality. It surpasses soft wheat in protein, essential
amino acids, starch, dextrins, sugars, vitamins B, E, PP, and minerals (Bbtorikos u ap., 2012).
The main areas of durum wheat breeding are further productivity improvement; adaptability
and drought tolerance; grain quality (grain weight, vitreousness, protein and gluten content and
quality); resistance to lodging and diseases (brown and stem rust, common and loose smut,
powdery mildew); and lodging resistance. The breeding process includes key areas such as
studying the source material, identifying sources and donors of economically valuable traits,
targeted selection of parental forms for hybridization, selection of the best genotypes, and their
evaluation based on a range of traits in breeding nurseries.
https://doi.org/10.61642/202621
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The frequency of high-quality grain formation under various growing conditions is
considered one of the main criteria determining the merit of a variety and its suitability for
cultivation. This is especially important for durum wheat (TuxoHoB u fp., 2005).

Durum wheat is prized for its high-quality grain. When producing the highest-quality pasta,
durum wheat is the only raw material characterized by high strength, an amber-yellow color, low
cooking time, minimal dry matter loss during cooking, a pleasant flavor, and nutritional value.
The biological value of durum wheat pasta significantly exceeds that of soft wheat.

Durum wheat contains strong and high gluten content which provides necessary cooking
characteristics for good quality pasta production. The quantity of protein and the quality of
gluten in durum wheat is very important for the al dente (an Italian term that means "to the
tooth" and refers to the ideal consistency for cooked pasta and rice) parameter of pasta
production process (Shakir et al., 2025).

Durum wheat flour is used to produce premium grades of pasta, semolina, and the finest
confectionery. It's important to remember that grain, with its high protein and carotenoid content,
is the foundation of high-quality products. Durum wheat is prized for its large grain size and
high glassiness, as well as its high protein and gluten content, which ensures excellent
processing properties and nutritional value in pasta and results in a higher semolina yield. The
genetic characteristics of the varieties significantly influence the quality of the finished product.
Weather conditions, especially during grain filling and formation, diseases, pests (such as the
scaly-sided bug), and the level of agricultural practices are also important factors (Meena et al.,
2025).

Durum wheat is superior to common wheat in terms of protein, starch, dextrins, sugars, B
vitamins, vitamin E, ribosomal protein acid, and mineral content. High-quality coarse-grained
semolina (semola), used to produce high-quality semolina and wheat groats, is obtained from the
glassy, amber-yellow grains of durum wheat with high protein content. It is important to note
that genetic variability serves as the basis for selecting and using favorable alleles in breeding
programs to improve grain quality.

Evaluation of genetic parameters such as the genotypic coefficient of variation (GCV),
phenotypic coefficient of variation (PCV), heritability, and genetic progress as a percentage of
the mean (GAM) helps breeders understand patterns of trait inheritance and develop effective
selection strategies (Patel. et al., 2023).

Durum wheat (Tr.durum Desf.) grain quality remains a key breeding objective for our
republic. Durum wheat grain quality is known to be largely determined by the gluten protein
complex, consisting of gliadins and glutenins. The gliadin-encoding loci Gli-1 and Gli-2 most
often result in extensive allelic variation.

Glutenins are classified into high- and low-molecular-weight subunits (HMW-GS and
LMW-GS), encoded primarily by the Glu-1 and Glu-3 loci, respectively. Both groups contribute
to the strength and viscoelastic properties of gluten. It should be noted that their relative
influence varies depending on the allelic composition and genetic background.

Utebayev M. and others note that the identification of gliadin, high-molecular-weight, and
low-molecular-weight glutenin alleles in durum wheat revealed significant genetic diversity.
Native and SDS-electrophoresis of prolamins remains an accessible and informative method for
analyzing gluten protein composition (Utebayev et al., 2026).

To accelerate the creation of homogeneous populations with diverse traits, cell
biotechnology methods needed to be further optimized and refined. Doubled haploid production
technology, and possibly clonal micropropagation, could successfully preserve valuable genetic
material from distant hybrids in breeding. Divashuk et al., in their research, found that high-
throughput genotyping of polymorphisms yielded valuable information about the genetic
structure of a durum wheat collection for genes influencing important agricultural traits
(duBaiyk u ap., 2026).
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The suitability of grain for the manufacture of food products, including bread, is mainly
determined by its composition. The greatest focus of research in this context is the influence of
the physicochemical properties of the constituents of glutens and gliadins. These are proteins
responsible for the rheological parameters of the dough, since they have the ability to trap air
bubbles and form a porous structure of finished products, and also affect the elasticity of the
dough (Poladova et al., 2024).

By using distantly related genotypes to increase genetic diversity, obtain new recombinant
variants, and improve quantitative and qualitative indicators, the likelihood of heterosis
increases, and as a result, the likelihood of offspring with new characteristics increases
(Sadqova va b., 2024; Gregova et al., 2021).

Durum wheat is the second most widely produced and consumed grain crop in the world.
However, in our republic, its average yield (5.2 t/ha) remains relatively low. Numerous factors
contribute to this, including limited access to improved varieties, the prevalence of diseases,
annual temperature regimes, uneven rainfall distribution, and suboptimal agricultural practices.
Furthermore, farmers often have limited information on the performance of durum wheat
genotypes under biotic and abiotic stress. For example, A.G. Lozhkin et al. note that, among
cereals, the ideal type should include those plants that ensure the accumulation of the largest
grain yield and its stability over the years under various weather conditions. In their research,
they found that, the best formation of grain gluten was observed in agroclimatic conditions in
2015 and 2016 (Lozhkin A.G. et al., 2020).

A comprehensive approach to studying breeding material for the development of
competitive domestic varieties, as well as improving existing varieties that combine high yield,
technological qualities, and adaptive properties, is the primary goal of our geneticists and
breeders.

The goal of our research was to identify sources of economically valuable traits in winter
durum wheat for subsequent use in the breeding process.

MATERIALS AND METHODS

The study used 35 varieties of durum wheat and the Maya variety (standard variety) grown
on the experimental plot of the Institute of Genetic Resources (40.413010N east longitude and
49.833421E north latitude) of the Absheron Peninsula. The Absheron Peninsula is located in
eastern Azerbaijan and represents the southeastern end of the Greater Caucasus. It is bordered by
the Caspian Sea to the north, south, and east and bounded by Gobustan to the west. The
Absheron Peninsula is divided into two parts based on topography. The larger western part,
consisting of hills, is located at an altitude of up to 350 meters above sea level, while the smaller
eastern part, consisting of plains, is located at an altitude of up to 35 meters. Absheron has a dry
subtropical climate, with very hot summers, sunny autumns, and mild winters. Absheron is
characterized by abundant solar insolation. Winds are the main element of Absheron's climate.
The strongest northerly wind here is Khazri. The average annual air temperature range on the
peninsula is 22-23°C. According to long-term data, the average temperature in Absheron in
January is 3.8°C, and the average temperature in July is 22.6°C.

No significant deviations from long-term temperature data were observed during the study
years.

Annual precipitation in Absheron is 200-250 mm, with 60-70% of this precipitation falling
during cold periods. Overall, the peninsula receives insufficient precipitation throughout the
year, and the precipitation that does fall is unevenly distributed across the seasons. Air humidity
in Absheron remains relatively constant throughout the year.

As part of the grain quality assessment, 1000-grain weight, percentage composition and
fiber deformation measurement (FDM) and nitrogen content were determined. Grains were
randomly selected, counted and weighed. An average sample weighing approximately 50 g was
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taken to determine gluten content. The sample was cleaned of impurities: debris, husks, spoiled
and immature grains before being crushed in a laboratory mill and passed through a series of
sieves with holes of different diameters. The physical parameters of the grain in the samples —
1000-grain mass and virtuousness were determined by accepted methods (Ds-10842-64; 10987-
64; 10840-64). The quantity and quality of raw and dry gluten (Ds-9404-060) were determined
based on the standard method

Protein content was determined by the Kjeldahl method using a Kjeltec 8400 (FOSS, Denmark)
automatic analyser (MeTogpi, 1977).

A normalized matrix of mean feature values was used to construct a quality dendrogram.
Distances between objects were calculated using the Euclidean metric, and clustering was
performed using the UPGMA method in «Statistica 12». Correlations between quality
parameters (protein content, gluten, and GSI) and parameters (thousand-kernel weight and
vitreousness) were determined using the Pearson method at p < 0.05. All laboratory and field
measurements were performed in triplicate. Data are presented as mean + standard error (+ SE).
The significance of differences between variants was tested ANOVA using R statistical (R
version 4.5.1; R Core Team, 2024) and Duncan's test was used to rank mean values (p < 0.05).

RESULTS AND DISCUSSION

As can be seen from the table, 36.11% of the samples had 100% vitreousness, in addition,
most of the samples showed a high result, being 98-99% vitreousness. However, 5.6% of the
samples had an unsatisfactory vitreousness index. The vitreousness of the grains characterizes its
consistency and serves as an indirect criterion for assessing the properties of wheat as a pasta-
cereal crop (Table 1).

Table 1.
Average three-year quality indicators for durum wheat varieties 2022-2024.
Physical properties

S. . | vitreousness | weight
numb Samples Protein | o, of Gluten GDI

% 1000 % d.i.

grains
gr.

1 v. leucomelan 12,4 99 44,0 35,0 110
2 v. hordeiforme 15,6 100 420 42,0 95
3 v.niloticum 15,7 56 54,0 37,0 100
4 v.obscurum 17,2 86 43,2 35,0 105
5 v.albo provinciale 15,1 98 49,2 35,2 105
6 v. provinciale 12,1 100 44,0 34,0 105
7 v. hordeiforme 12,5 100 30,4 34,0 115
8 v. hordeiforme 14,6 99 40,4 39,0 95
9 v.dffine 12,5 97 44,8 29,0 100
10 v.murciense 13,7 100 46,4 38,0 95
11 v.melanopus 13,0 96 47,6 34,0 100
12 v.aegepteacum 14,6 99 49,2 29,6 105
13 v.murciense 16,0 100 40,0 46,0 95
14 v.obscurum 16,4 100 42,0 44,0 80
15 v.niloticum 16,4 97 40,0 40,0 110
16 v.melanopus 16,3 100 48,0 42,0 120
17 v.mut.apulicum 16,5 100 42,4 47,0 115
18 v.lyubicum 14,6 99 44,0 46,0 95
19 v.albo provinciale 15,5 100 42 4 40,0 90
20 v.aegepteacum 14,5 98 34,4 38,0 100

141



ETN Genetik Ehtiyatlar Institutunun Elmi Ssarlari, Cild XV(2026), Ne 1

21 v.melanoleucurum 13,9 99 472 30,0 115
22 v.dffine 14,3 100 472 31,0 100
23 v.murciense 12,6 97 33,6 33,0 100
24 v.murciense 10,5 93 44,8 11,0 120
25 v.murciense 11,5 98 39,2 19,0 115
26 v.melanopus 12,5 97 33,2 23,0 120
27 v.erytromelan 13,1 98 40,0 24,0 120
28 v.mut.hordeiforme 13,1 97 41,6 24,0 110
29 v. leucomelan 11,1 96 48,0 26,0 115
30 v. hordeiforme 14,7 100 45,2 33,0 100
31 v.erytromelan 12,5 100 44,4 31,0 110
32 v.courulescens 11,4 99 47,6 30,0 120
33 v.melanopus 13,0 98 38,4 37,0 105
34 v.mut. melanopus 14,7 100 46,8 38,0 100
35 v. leucomelan 11,8 99 56,4 21,0 110
36 St.Maya 14,9 99 50,4 32,0 105

Durum winter wheat grain, with its high vitreousness, absorbs 15-20% more water and
germinates somewhat more slowly than the poorly vitreous and floury grain of winter soft wheat.
Therefore, durum wheat is very sensitive to soil moisture deficiency. It does not tolerate drought
well in the autumn (Bnacosa, 2013).

In terms of protein content, 44.4% of all samples showed results above the 3-year average,
while the remaining 55.6% had values below the average. Sample No. 4 (v. obscurum) had a
relatively high gluten content (35.0%) and the highest protein content (17.2%) among all
samples. It was found that the largest proportion of samples (47.2%) had a 1000-kernel weight
below the average, while 44.4% of samples were at the average level, and 8.3% significantly
exceeded it. However, this sample's vitreousness was 86%, which is considered unsatisfactory
for durum wheat in general. As a result, unfortunately, the gluten deformation index (105 on the
apparatus) for this sample left much to be desired.

The protein content of wheat grains varies significantly depending on various factors, such
as soil and climate conditions, the length of the growing season, and others. Despite these
fluctuations, winter durum wheat has an important nutritional composition and, along with
spring wheat, plays a significant role in the food industry, particularly in the production of pasta
and groats (Kibkalo, 2022).

The average gluten content of winter durum wheat samples was consistently high and
ranged from 11.0% (v.murciense) to 47.0% (v.mut.apulicum). High values (<40.0%) were noted
in 8 winter durum wheat samples: (Ne 2, Ne 13, Ne 14, Ne 15, Ne 16, Ne 17, Ne18, Ne 19).

An analysis of long-term grain production data shows that the causes of low protein and
gluten content in wheat grain are related to poor crop cultivation practices, insufficient mineral
nutrition, primarily nitrogen, especially during high yields, and errors in nitrogen fertilizer
application. Such problems are often exacerbated by meteorological factors.

Therefore, when growing food wheat, it is important to plant it among the best predecessor
crops, use optimal fertilizer types, rates, and timing, and implement a comprehensive set of
protective measures (I'nagpiuesa, 2018).

Thousand-grain weight is a multifaceted indicator that determines the productivity of an
ear or plant and characterizes a variety's response to drought conditions. It also relates to grain
quality and influences the yield of flour or semolina. Typically, seeds with a high thousand-
grain weight possess sufficient nutrient reserves and exhibit high sowing and yield properties.
Grain size is significantly dependent on growing conditions. The same genotype exhibits
variable behavior in different environmental conditions; from this perspective, its response can
be understood as a change in phenotype under the influence of environmental factors.
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The 1000-grain weight of several accessions: v. niloticum (54.0 g), v. leucomelan (56.4 g)
and the standard variety Maya (respectively No. 3, No. 35, No. 36 (st.variety)), was relatively
high. In total, the average weight of 1000 grains was 43.7 grams, and against this background,
according to the table, we found that the largest proportion of samples (47.2%) are characterized
by a weight of 1000 grains below the average value, while 44.4% of samples are at the level of
the average, and 8.3% significantly exceed it.

As we know, the quality of gluten is more important than its quantity, and the GDI indicator
is one of the main indicators in durum wheat. Usually, a negative correlation is shown between
high gluten content and GDI indicator, but exceptions are possible here too. Examples of such
examples include v. obscurum and v. albo provinciale, since in the v. obscurum sample, as we
mentioned above, the gluten content was 44.0%, and the GDI indicator was 80 d.i., in the v. albo
provinciale sample these indicators were 40.0% and 90 d.i(respectively). Of the samples, v.
hordeiforme No2 (42.0% gluten), v. hordeiforme Ne8 (39.0% gluten), v. lyubicum (46.0% gluten)
can also be considered satisfactory in terms of GDI indicators. The v.murciense sample was the
weakest sample with a low gluten content (11.0%) and a low GDI indicator (120 d.i.). Among
the samples with a high gluten content and an unsatisfactory GDI indicator (120 d.i.), it is worth
noting v.melanopus (gluten content 42.0%) and v.courulescens (gluten content 30.0%) among
the samples with a high gluten content and an unsatisfactory GDI indicator. The gluten content
was also low in the other samples with an unsatisfactory GIS indicator (v.melanopus (23.0%)
and v.erythromelan (24.0%)). This, in turn, once again demonstrates that quality indicators
depend on various factors.

The method of principal component analysis (PCA) applied in this study is aimed at
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systematization of the multidimensional phenotypic diversity of 36 varieties of durum wheat on
the basis of their biochemical, technological and physical properties, as well as at the
identification of patterns of clustering.

Figure 2. Principal Component Analysis Based on Quality Indicators Durum Wheat Varieties of 36
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The analysis results show that the high covariance observed among the variables is
significantly explained by the first three components of the PCA, and the genotypes are
separated into three main phenotypic clusters of high quality, medium quality, and low quality
along these components (Figurel).

1. PC1 (blue) — Principal Component of Technological Quality Parameters;

The first component of the PCA (PC1; 44.4%) explains the main part of the total
biochemical and technological diversity observed between genotypes. The biological
contribution profile of PC1 shows that the component is formed mainly depending on: protein
content, functional strength of the gluten complex, rheological properties of flour, water
absorption capacity during technological processes. The wide variation in PC1 indicates that
genotypes are divided into high-quality, medium-quality and poor-quality groups. Genotypes
located in the positive direction of PC1 are rich in protein and gluten, rheological stable and have
high technological quality. These genotypes form a high-quality cluster and are considered
superior donor material in breeding programs.

Genotypes included in this cluster: v. niloticum, v. obscurum, v. melanopus, V.
melanoleucurum, v. lyubicum, v. albo provinciale, v. provinciale, St. Maya.

2. PC2 (green) — Phytotypic Effect Component of Grain Physical Structure and
Morphological Characteristics

The second component of PCA (PC2) explains the variation in physical-morphological
characteristics between varieties. PC2 is mainly formed by the influence of variables related to:

Grain structure, physical integrity, mechanical stability,water absorption dynamics.
Genotypes located in the negative zone along PC2 are morphologically weak, have unstable
physical structure and exhibit variable behavior in technological processes. These genotypes
form a cluster of low physical quality.

Genotypes included in this cluster: v. murciense, v. aegeteacum, v. erythromelan, v. mut.
melanopus, and the poorly performing v. hordeiforme and v. melanopus sub-variants.

3. PC3 (orange) — Phenotypic Zone Component of Intermediate Forms
The third component of PCA (PC3) reflects finer phenotypic variation and distinguishes
genotypes with intermediate biochemical and morphological characteristics. PC3 is mainly
formed by: relative variability in gluten subfractions, moderate stability of protein structure,
moderate forms of rheological behavior, balanced distribution of physical characteristics. This
component defines a medium-quality cluster that stands in a transitional position between high
and low extreme phenotypes, but maintains internal stability. These genotypes are used as
complementary and stable base material in selection processes.

The genotypes included in this cluster are: v. dffine, v. hordeiforme, v. mut. apulicum, v.
leucomelan, v. mut. hordeiforme, v. courulescens.

PCA results show that the observed phenotypic diversity among wheat genotypes is driven
by the combined effects of biochemical (protein and gluten), rheological (KDE and Glassiness)
and morphological (grain structure) parameters. These multidimensional correlations lead to the
natural separation of genotypes into three stable clusters. In short, high-tech genotypes are
considered superior on PC1, medium-level and balanced genotypes are considered stable on
PC3, and genotypes with low physical performance are considered weak on PC2.

These results form a reliable biostatistical basis for the purposes of selection, improvement,
and agronomic evaluation of wheat genetic resources and play an important role in identifying
superior traits across genotypes.

As aresult of all these analyses, genotypic phenotypic variation was performed on five main
quality parameters.
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Figure 3. Multidimensional variation dynamics of protein, physical, gluten, GSI
and vitreousness indicators across wheat genotypes.

The presented boxplot panel demonstrates the variation structure of the 36 studied wheat
genotypes in five main technological and biochemical parameters (protein, physical, gluten, GDI
and vitreousness). Each parameter plays the role of a critical functional indicator that determines
the baking quality, rheological behavior and technological performance of the genotypes (Figure
2).

Protein

As is known, protein content varies moderately between genotypes. Genotypes with high
protein levels form a high gluten network during the baking process and are technologically
superior.

The boxplot of the physical parameter shows that most of the genotypes are concentrated in
the high value interval. However, some extreme values confirm the heterogeneity of the grain
structure and the difference in mechanical strength between the genotypes.

Gluten (Gluten index): The gluten parameter reflects the functional strength of the gluten
complex. The wide dispersion here indicates significant phenotypic diversity between the
genotypes in terms of both the quality and structural stability of gluten.

GIS (Glutenin/Gliadin balance): The boxplot of the GDI indicator demonstrates one of the
largest variations. Since this variable plays a key role in the formation of the viscoelastic
properties of the dough, the dispersion creates a wide functional basis for selection.

Vitrility (Water absorption capacity): The vitreousness index indicates the ability of the
genotypes to absorb water. This parameter affects both the stable formation of the dough during
baking and the correct control of technological processes. The wide variation observed confirms
that this trait has strong variability at the genetic and biochemical levels.

CONCLUSION

The figure clearly shows that the genotypic diversity is high for each of the five main
indicators. As a result, this diversity reflects the formation of the main structure in the PCA
cluster. The obtained numerical results play an important role in the selection of genotypes with
high, medium and poor technological indicators and allow the formation of a biostatistical basis
for breeding programs.

One of the main areas of durum wheat breeding is improving grain quality. A study of the
quality characteristics of winter durum wheat varieties, including local and introduced
accessions stored in the Institute of Genetic Resources' Genbank, resulted in the identification of
seven accessions, along with the standard Maya variety: v. niloticum, v. obscurum, v. melanopus,
v. melanoleucurum, v. lyubicum, v. albo provinciale, v. provinciale.

These identified accessions are of interest for breeding durum wheat for high grain quality
in our conditions.
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ABSERON SORAITINDO BECORILON BORK BUGDA (T.durum Desf.) NUMUNOLORININ
TEXNOLOJi VO BIOKIiMY®Vi GOSTORICILORININ OYRONILMOSi

Hamlet Sadiqov, Giilgaz Mammadova*, Sevil Sadiqova
Azarbaycan Respublikast EIm va Toahsil Nazirliyi Genetik Ehtiyatlar Institutu

Bugda donin keyfiyyst gostaricilari seleksiya vo emalin vacib aspektlarindandir. Danin 3sas
keyfiyyat gostaricilarina unun reoloji xiisusiyystlarini dolay1 yolla miiayyan edsn qliiten, ziilal va
siisavarilik daxildir. Todqgigatimizin magsadi payizliq bark bugdanin tasarriifat shamiyyatli
xlisusiyyatlorinin manbalarini miisyyen etmak va galacak seleksiyada istifads etmakdir. Genetik
Ehtiyatlar Institutunun Abseron yarimadasinda yerlagan tacriiba sahasinds (40.413010S sarq uzunlugu va
49.833421S simal enliyi) becarilan 35 bark bugda niimunasi ve standart kimi gotiiriilmiis Maya sortu
todgiqatda istifads olunmusdur. Ziilal terkibi baximindan biitiin niimunslerin 44,4%-i 3 illik orta
gostariciden yuxari, qalan 55,6%-i ise orta gostoricidan agagi naticalar niimayis etdirmisdir. 4 nomrali
niimuna (v. obscurum) nisbatan yiiksak gliiten tarkibina (35,0%) va biitiin niimunalar arasinda an yiiksak
ziilal tarkibina (17,2%) malik olmusdur. Malum olmusdur ki, 1000 dsnin kiitlasina goéra orta giymat
43,7qr - dir. Bu naticadan daha yiiksak gostariciys malik niimunalar 8,3%, bu naticays yaxin olan
niimunalar 44,4%, asagl olanlar iss 47,2% taskil etmisdir. Naticalar gostarir ki, dayisenlar arasinda
miigahida olunan yiiksak kovarians PCA — nin ilk {i¢ komponenti ils shamiyyatli daracads izah olunur va
genotiplar bu komponentlara gors ti¢ asas fenotipik qrupa boliintir: yiiksak, orta va asag1 keyfiyyatli. Bark
bugda seleksiyasinin asas istigamatlarindan biri do danin keyfiyystinin yaxsilasdirilmasidir. Genetik
Ehtiyatlar Institutunun Genbankinda saxlamlan yerli va introduksiya olunmus payizliq bark bugda
niimunsalari vo standart Maya sortunun keyfiyyat gostoricilarinin analizi naticasinda biitiin slamatlars gora
yiiksak gostoriciya malik yeddi niimuna secilmisdir: v. niloticum, v. obscurum, v. melanopus, v.
melanoleucurum, v. lyubicum, v. albo provinciale va v. provinciale. Miiayyan edilmis bu niimiinalardsn
bizim goraitds yiiksak keyfiyyatli don mahsulu almaq tciin galacak seleksiyada istifads etmak
magsadauygundur.

Acar sozlar: bark bugda, qgliiten, ziilal, stisavarilik, keyfiyyat, seleksiya
VCCJIEJOBAHVE TEXHOJIOTUYECKNX 1 BUOXUMHNYECKUX ITOKA3ATEJ/IEN
OBPA3ILIOB TBEPIOM ITIITEHUIIBI (T.durum Desf.), BO3JE/IBIBAEMBIX B
YCJIOBUSAX AIIIITEPOHA
I'amser Cagbiros, I'tonbras MamegoBa*, Ceeuib Cajbirosa

HHcmumym eeHemuueckux pecypoe MuHucmepcmea Hayku u 06pazoeaqus
A3zepbatiocaHckoli Pecnybauku

147


https://doi.org/10.3390/life16010157
https://doi.org/10.48077/scihor3.2024.53

ETN Genetik Ehtiyatlar institutunun Elmi 9sarlari, Cild XV(2026), Ne 1

[Toka3zaTenu KauecTBa 3epHa IIIeHUL[b], UCTIOb3yeMble B KOHEUHOM TMPOJYKTe, SIBJISIOTCS BaKHBIMU
acrekTamM cejleKOUA ¥ TiepepaboTku. KitoueBbIMM TIOKa3aTe/siMM  KadeCTBa 3€pHA  SIBJISIFOTCS
K/IeKOBHHA, O€JI0K 1 CTeKIOBUAHOCTh, KOTOPbIe KOCBEHHO OTIPe/Ie/ISIFOT PeoIoTHUeCKre CBOMCTBA MYKH.
Llesbto Halmiero WccieloBaHUsI OBIZIO BhISIBIEHWE WCTOYHWKOB XO03AHCTBEHHO-IIEHHBIX TIPU3HAKOB Y
03MMOM TBepI0M MilIeHULIbI AJIsl TTOC/IeIyIOIero UCIo/Ib30BaHus B IpoLiecce cenekiyu. B uccnefoBanuu
WCIT0JIb30Ba/INCh 35 COPTOB TBEpAOW MIIEHWLLI U cOpT Maiis (CTaHZapTHBIM COPT), BbIpalljeHHBIE Ha
JKCIepUMeHTaIbHOM yuacTke VHcTUTyTa reHetuueckux pecypcoB (40.413010N BocTOUHOM JOATOTHI U
49.833421E ceBepHO¥ LIMPOTHI) ATMIIEPOHCKOTO MoayocTpoBa. ITo copepskanmio Oenka 44,4% Bcex
00pa3IioB MOKa3aau pe3yJbTaThl BBIILIE CPeJHEr0 3HaYeHWs 3a 3 roja, y OCTalbHBbIX 55,6%. 00pas3LoB,
pe3ynbTaThl ObUTM HWKe cpeaHero. Oo6pasen; Ne 4 (v. obscurum) WMen OTHOCHUTENTBHO BBICOKOE
cojiep>kaHue KielkoBuHEI (35,0%) U camoe BeICOKOe cojiepxkaHue 6enka (17,2%) cpeau Bcex 06pasiioB.
Bbuto ycTaHoB/IeHO, uTO HauboJIbIast 101t 00pastioB (47,2%) uMena maccy 1000 3epeH HUKe CpeHEro
YPOBHSI, B TO BpeMsi Kak 44,4% 00pa31joB HaXOAWIUCh Ha CpeJHEM ypOBHe, a 8,3% 3HAUMTETHHO €ro
TpeBbIIaIU. Pe3ybTaThl TTOKA3bIBAIOT, UTO BLICOKAsl KOBApHAI[Us, HaO/M0iaeMasi MeXKy TiepeMeHHBbIMH,
3HAUMTE/bHO OOBSICHSETCS TIEPBBIMU TpeMsi KoMrioHeHTamMyd PCA, a TEeHOTHIbI Pa3fefisioTcs Ha TpU
OCHOBHBIX (DEHOTUITMUECKUX KJ/IacTepa: BBICOKOTO, CPeJHero W HU3KOr0 KauecTBa, B COOTBETCTBUU C
3TUMU KOMIOHeHTamMu. OJHWM W3 OCHOBHBIX HampaB/eHUW CeeKUWW TBEepAOW MILeHULbI SIBJSeTCS
yiyullleHre KadecTBa 3epHa. VccrienoBaHWe KaueCTBEHHBIX XapaKTePUCTHMK COPTOB O3UMOU TBepou
TILIEeHNLIBI, BK/IOUasi MECTHbIe M WHTPOAYLMPOBaHHBIE 00pa3ibl, xpaHsiiuvecsi B ['enOanke MHcTUTyTa
reHeTHUeCKUX PecypCcoB, TMO3BOJIMIO HAeHTU(ULMPOBaTE ceMb 00pa3LioB HapsiZly CO CTaHJAPTHBIM
coproM Maiisi: v. niloticum, v. obscurum, v. melanopus, v. melanoleucurum, v. lyubicum, v. albo
provinciale, v. provinsale. BbisiBneHHble 00pa3sibl TIPeCTAB/SIOT WHTEPeC /s CeNeKLMA TBepAou
TIIEHULIBI C 1]e/IbI0 MTOJTyUeHHs 3epHa BbICOKOTO KAaUeCTBa B HAIlIUX YC/IOBUSX.

Knoueeble cnoea: meepdast nweHuya, ketikoguHd, 6ea10K, Cmeka108UOHOCMb, KA4ecmeo, ceaeKyusl.

Capa taqdim etmisdir: Qatiba Hasanova, a.e.d., dosent
Redaksiyaya daxil olma tarixi: 11.02.2026

Takrar islanmaya gondarilma tarixi: 10.03.2026
Capa qabul edilma tarixi: 10.04.2026
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UOT 631.531.1:633.11

DON OLCUSUNSO GORO QRUPLASDIRILMIS BUGDA
GENOTIPLORINDO KEYFIYYOT GOSTORICILORININ
OYRONILMOSI

LEYLA HOSONOVA*, AYSEL LABAZANOVA

Kand Tasarriifati Nazirliyi Okingilik EImi-Tadgiqat Institutu, Baki s., Pirsagdi gas., Sovxoz Ne2
leylahesenova214@gmail.com

Tadqiqat, miixtalif 6lciilii slsklerdsn (2.2 mm, 2.5 mm, 2.8 mm) kecirilmis bugda toxumlarinin
keyfiyyat gostaricilarina cesidlama prosesinin tasirini miiayyan etmayi hadaflayir. Statistik analizlar
aydin sakilde gostarir ki, toxum olciisii artdiqca ciicorma qabiliyyati (F(2,27)=18.78, p<0.001)
va ziilalin miqdari (F(2,27)=6.41, p=0.005) statistik cohatdan ahamiyyatli deracads artir. On iri
toxum fraksiyasi (2.8 mm) an yiiksak ciicarma faizina (94.29%) va ziilal migdarina (14.71%) malik
olmusdur. Tadgigatin naticalari gosterdi ki, bugda toxumlarmin olcii fraksiyalarina gora
cesidlanmasi onlarin asas keyfiyyat gostaricilaring statistik cahatdan shamiyyatli deracads tasir edir.
Sortimat-Pfeuffer avadanhg vasitasila aparilan daqiq cesidlama naticasinda miiayyan edilmisdir ki,
iri fraksiyali (2.8 mm) toxumlar daha yiiksak 1000 dan kiitlasi, yiiksak ciicorma qabiliyyati va
optimal ziilal tarkibina malikdir. 9sas toxum kiitlasinin 2.8 mm va 2.5 mm 3laklar iizarinda
toplanmasi, daha bdéyiik va saglam toxumlarin secildiyini tasdiq edir. Bu cesidlama prosesi akin
zamam vahid clicormani tamin edir, zaif va giisurlu toxumlarin ayrilmasina imkan yaradir, enerji
va giibra sarfiyyatim optimallasdirir. Naticada, cesidlanmis toxumlarla yetisdirilan bitkilar daha
vahid élci va keyfiyyatda olur, bu da bazar dayarini artirir. Xiisusils Xazri (superelit) cesidinds iri
fraksiyali toxumlarin kiitlasinin kicik fraksiyalilarla miiqayisade 0.3 gram daha cox olmasi
miisahids edilmisdir ki, bu da yiiksak keyfiyyatli toxumlarin daha az qiisurlu oldugunu géstarir.
Games-Howell post-hoc testi an kicik (2.2 mm) va an iri (2.8 mm) fraksiyalar arasinda statistik
cdhatdan shamiyyatli farq oldugunu tasdiq etmisdir (p<0.01). Naticalor gostorir ki, Sortimat-
Pfeuffer avadanhgi ils aparilan cesidlama effektiv olaraq yiiksak keyfiyyatli toxumlar: seca bilir.
OKkin iiciin 2.5 mm va 2.8 mm fraksiyalarin secilmasi daha yiiksak ciicarma, vahid ciicarti ¢ixis1 va
naticads daha yitkssk mohsuldarhq temin edacakdir. Bu tadgigat, miiasir cesidloma
texnologiyalarinin toxum keyfiyyatinin yaxsilagsdirilmasindaki ahamiyyatini empirik olaraq tasdiq
edir. Tadqigat naticalari yiiksak keyfiyyatli toxum istehsali strategiyalarimin formalasdirilmasi,
seleksiya proqramlarinin effektivliyinin artirllmast1 ve o6lkanin qida tshliikasizliyinin
giiclandirilmasi ticiin elmi asas ola bilar.

Acar sozlar: ciicarma, dispersiya tahlili (ANOVA), toxum gesidlonmasi, toxum glicti, ziilal torkibi

GIRiS

Arxeoloji tapintilar Azarbaycan va imuman regionun an gadim madsniyyst markazlarindan
biri oldugunu tasdiq edir. Qazintilar zamani askar edilan saxsi qablar, maisat agyalar1 va xiisusila
ds bugda va digar taxil bitkilarinin toxum qaliglar1 bu arazids skingilik madsniyystinin ¢ox
godim dovrlera aid oldugunu siibut edir. Bu tapintilar takca gadim akincilik ansnalarinin
davamliligini niimayis etdirmir, ham ds toxum keyfiyyati va se¢iminin an gadim kand tasarriifati
comiyyatlarinds bels asas rol oynadigim gosterir (Fuller et al., 2014).

Bu tarixi davamliliq kontekstinds, miiasir dovrds gida tahliikasizliyinin tamini vo davaml
kond tasarriifatinin inkisafi {iciin toxum keyfiyyatinin optimallasdirilmasi an vacib prioritet
amillardan birina c¢evrilmisdir. Xiisusils bugda kimi strateji shamiyyatli taxil bitkilarinda
toxumun biomorfoloji xiisusiyyatlari —o climladen dan 6lgiisli, clicorma qabiliyyati, hayat
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qiivvasi va biokimyavi torkibi — birbaga mahsuldarligi va mahsulun keyfiyyatini miiayyan edir
(TacanoBa, 2018). Bugda keyfiyyati iic ssas amildan asihidir: taxil sartliyi (endosperm
teksturasi), ziilal migdar1 va glutenin giicii. Bunlardan an 6namlisi taxil sartliyidir." (Pasha I,
2010) Bugdanin tarkibindaki ziilallar — gliiteninlar va gliadinlor — bisirma keyfiyyatino
ahamiyyatli daracads tasir edir (Panozzo, Eagles, 2000). Laboratoriya saraitinda ciicarms testlari
(ISTA standartlarina uygun) va keyfiyyat gostaricilarinin 6l¢iilmasi miiasir kand tasarriifatinin
talablarina cavab veran yiiksak keyfiyyatli toxum istehsalina imkan yaradir.

Toxum keyfiyyatinin miiayysn edilmasi seleksiya vo toxumculuq isinin asasim tagkil edir
(ibrahimov, Qurabnov, 2012). Toxum istehsalinin idara edilmasi va keyfiyyatinin tomin
edilmasi miiasir kand tasarriifatinin asasin taskil edir. Bugda becarilmasinds toxumla bagli an
o6namli magam onun 6lciiys gors cesidlanmasi (kalibrasiyasi), optimal saraitds saxlanmasi va
yiiksak ciicorma qabiliyystini tomin edacak sakilde akina hazirlanmasidir. Temperatur (10-
15°C), riitubat (8-10%) va isiq rejiminin idars edilmasi toxumun metabolik faaliyyatinin
azaldilmasi va ciicarma qgabiliyyatinin qorunmasi {iciin vacibdir. Miasir Sortimat-Pfeuffer kimi
avadanhglar vasitasila aparilan fraksiyalara ayirma (2.2 mm, 2.5 mm, 2.8 mm) toxumlarin
homojenliyini tamin edir. Elmi todgiqatlar gostarir ki, iri fraksiyali toxumlar daha yiiksak
clicorma qgabiliyyatina ve mahsuldarhiga malikdir.

Tadgiqatin asas magsadi, miixtalif 6lciilii alak fraksiyalarina (2.2 mm, 2.5 mm, 2.8 mm)
goro cesidlonmis bugda (Triticum aestivum L.) toxumlarinin asas keyfiyyst gostoricilari —
clicorma qabiliyyati, 1000 danin kiitlasi va ziilal terkibi — arasindaki alageni miiayyan etmak va
giymatlandirmakdir (Hasanova, 2018). Sortimat-Pfeuffer avadanlig ils aparilan daqiq cesidlama
prosesi va statistik tahlil tisullar1 (bir faktorlu dispersiya tahlili - ANOVA, Games-Howell post-
hoc testi) vasitasila iri fraksiyali toxumlarin agronomik tistiinliiklari elmi cahatdan asaslandirilir.

Tadgiqatin naticalari yiiksak keyfiyyatli toxum istehsal strategiyalarinin formalagsdirilmasi,
seleksiya programlarinin effektivliyinin artirllmasi ve naticads regionun qgida tshliikasizliyinin
gliclandirilmasi ti¢lin elmi asas taskil edir.

Becoarma iisullar1 bugdanin texnoloji keyfiyyatins tasir gostarsa bilar. Uzvi iisulla yetisdirilan
bugdanin ziilal miqdar adi tisulla yetisdirilonsa nisbatan bir gadar yiiksak olsa da, ziilalin
keyfiyyat gostaricilori olan xomirin giicii ve c¢Orayin hacmi adi iisulla istehsal olunan
bugdada daha yiiksak olmugsdur. Bu vaziyyat, bugdanin texnoloji keyfiyystinin miiayyan
edilmasinds ziilalin migdar1 gadsr onun keyfiyyatinin ds halledici rol oynadigim ortaya qoyur
(Annett, 2007).

MATERIAL VO METODLAR

Tadqiqatin materialim 2023-cii ildo ®kincilik Elmi-Tadgiqat Institutunun Zaqatala Bélga
Tacriibs Stansiyasinda becarilmis 5 yumsaq bugda (Triticum aestivum L.) genotipi taskil
etmisdir. Sortlar institut tarafindon yaradilmig, rayonlasdirilmis, patentlasdirilmis ve Bitki
Sortlarinin Dévlat Reyestrina daxil edilmigdir: Xazri (superelit), Xazri (elit), Layaqgetli-80, Matin
va Safag-2 (elit). Toxumlar Sortimat-Pfeuffer avadanligindan istifads etmakls miixtalif 6lgtli
alaklorden (2.2 mm, 2.5 mm, 2.8 mm) kecirilorak ii¢ fraksiyaya ayrilmisdir. Keyfiyyat
gostaricilarinin  tayini: Toxumlarin  keyfiyyat gostoricilori Beynaslxalg Toxum Sinagi
Assosiasiyasinin (ISTA) standart metodlarina asasan miiayyean edilmisdir:

e 1000 danin kiitlasi DUST 10839-64. 1000 toxumun kiitlasinin tayini metodu standartina
uygun olaraq analitik terazids tayin edilmisdir.

e Ciicorma qabiliyyati AZS 134-2005 standartina uygun olaraq miisyyan edilmisdir.

e  Ziilal tarkibi yaxin infraqurmizi (NIR) spektroskopiyasinin geyri-destruktiv metodu ils,
Infratec 1241 analizatorunda (Foss Analytical, Danimarka) él¢iilmiisdiir. Ol¢gmalar cihazin daxili
kalibrasiya modeli asasinda va istehsalcinin protokoluna uygun olaraq hayata kegirilmisdir.

Tadgiqatdan slds edilan biitiin kamiyyat malumatlarin statistik islanmasi IBM SPSS
Statistics 28 (IBM Corp., Armonk, NY, ABS) program paketinda aparilmisdir. Miixtalif alak
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fraksiyalar1 arasinda clicorms qabiliyyati, 1000 toxum kiitlasi va ziilal tarkibi baximindan
statistik shamiyyatli farglarin miiayyan edilmasi ii¢lin bir faktorlu dispersiya tahlili (one-way
ANOVA) tatbiq edilmisdir. ANOVA tahlilina ke¢cmazdan avval Levene testi ila varianslarin
homogenliyi yoxlanilmigdir. Testin naticalarina asasan, cilicarma qabiliyyati (p<0.001) ve 1000
denin kiitlasi (p=0.048) ii¢lin varianslarin homogen olmadig], ziilal tarkibi (p=0.617) {iciin isa
homogen oldugu miiayyan edilmisdir.

Ohomiyyatli farglar askar edildikds (p<0.05), qruplar arasi miigayisalor varianslarin
vaziyyatine uygun post-hoc testlarla aparilmigdir: varianslar1 geyri-barabsr olan ciicorma
gabiliyyati va 1000 danin kiitlasi liciin Games-Howell testi, varianslari barabar olan ziilal tarkibi
tictin isa Tukey HSD (9sl ohamiyyatli Farq) testi istifads edilmisdir. Tasirin giiciinii va praktiki
shamiyyatini giymsatlandirmak iiclin hissavi eta kvadrat (np?) effekt 6lgiisii hesablanmisdir.
Biitiin statistik testlards I tip xata saviyyasi «=0.05 olaraq tayin edilmis va p<0.05 dayarlari
statistik cohatdan shamiyyatli hesab edilmisdir. Malumatlar orta + standart xata (S.E.) soklinds
taqdim olunmusdur.

NOTICOLOR VO MUZAKIROLOR

Bu tadgigatin a3sas magsadi miixtalif oOlciilii  slsklarden  kecirilmis bugda
toxumlarinin ciicorma qabiliyyati, kiitlasi va ziilal torkibi kimi asas keyfiyyat gostaricilarina
cesidloma amilinin tasirini giymatlandirmak idi. 9lds edilan naticalar aydin sakilds gostarir ki,
toxumlarin 6l¢iisti onlarin keyfiyyat gostaricilarina statistik cohatden shamiyyatli deracads tasir
gostarir. Sortimat-Pfeuffer cihazi vasitasilo  toxumlar cesidlonmisdir. Eyni 6l¢liya malik
toxumlar secilarak gruplasdirilmis va dyrenilmisdir. Bu prosesin tagkilinde magsad akin zamani
vahid ciicorma alda etmakdir. Nisbatan Kkicik, qiisurlu va zadslanmis toxumlar ayrildig: {iciin
saglam toxumlar segilir. 9kin zamam keyfiyyatli toxumlar istifade olundugda, daha ¢ox va
saglam bitkilar ciicarir ki, ciicarma qabiliyyastinin faiz gostaricisi yiliksalmis olur. Bir-birina yaxin
kiitlays malik toxumlar eyni vaxtda ve barabar inkisaf edir, bu da mahsul yigimin1 daha asan
edir. 9kin vaxti cesidlanma aparilmis toxumlardan istifads edildikds yalmz keyfiyyatli
toxumlarin akilmasina nail olunur, zaif toxumlara enerji va giibra sarf edilmir. Saglam toxumlar
torpagdan maksimum msahsuldarliq gétiirmaya imkan verir. Cesidlanmis toxumlarla yetisdirilan
bitkilor daha vahid 6l¢ii vo keyfiyyatda olur, bu da bazarda mahsulunn daha yiiksak giymata
satilmasina gorait yaradir. Avadanhgin istiinliiyti odur ki, toxumlarin kateqoriyasina uygun
olaraq, miixtalif 6lciilards daqiq ¢esidlanmani tomin edir. Bu da akin {i¢iin an uygun va saglam
toxumlar1 se¢cmaya kémak edir.

Aydindir ki, avadanliq 3 farqgli-2.2 mm, 2.5 mm va 2.8 mm 0lciiys malik alekdsn ibaratdir.
Miixtalif Olcliys malik alaklar vasitesila cesidlanmis toxumlarin kiitlasi (Cadval 1) verilmisdir.
Kigik olgilii toxumlarin kiitlasi daha az olmugdur (Cadvsl 1), xiisusile "Xazri" (super elit)
cesidinda bu, 0.3 gramdir. Bu, yiiksak keyfiyyatli toxumlarin daha az qiisurlu olmasini gostarir.
Osas toxum kiitlasi 2.8 va 2.5 mm alaklarin tizarinds toplanmisdir, bu isa daha boyiik va saglam
toxumlarin secildiyini gostarir.

Cadval 1.
Miixtalif 6lciiye malik alaklar vasitasila ¢esidlanmis toxumlarin kiitlasi
Sortun ad1 Toxumun Olaklarin élciisii,mm
kateqoriyasi 2,5 2,8 2,8+2,5
2,2

Layagqatli-80 elit 2,1 16,7 80.6 97,3
Xozri super elit 0,3 9,6 89,7 99,3
Xozri elit 1,0 15,1 83,6 98,7
Matin elit 0,4 18,7 80,4 99,1
Safaqg-2 elit 0,4 14,8 82,8 97,6
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Umumi naticoys asasan, Xazri (super elit)" an yiiksok gostariciya (99.3 qr) malikdir.
Layaqpatli-80 va Xazri (elit) sortlarinda bu gostariciler oxsar saviyyadadir, lakin Xazri (super
elit) an yiiksak gostoriciya sahibdir. Matin ve Safag-2 arasinda 2.5 mm o6lciisiinda kigik farglar
var, lakin toplam keyfiyyatds ciddi farq yoxdur.1000 dsnin kiitlssi ils toxum partiyalarinin 6lci
va keyfiyyat baximindan na gadsr barabar oldugunu miisyysn etmak miimkiindiir. Miixtalif
sortlarin 1000 don kiitlasini miigayisa etmakls, daha mahsuldar va saglam sortlar1 miiayyan
etmak miimkiindiir. 1000 dan kiitlasini 6yranmak yalniz sortlarin miigayisasi {iciin deyil, ham da
toxum istehsali, akin planlamasi {i¢iin vacibdir. Analiz apardigimiz niimunalarin 1000 dan
kiitlasi 6z aksini tapmisdir (Cadval 2). Aydin olur ki (Cadval 2), 2,2 mm alak iizorinds galan
niimunalardan 1000 dan kiitlasi an yiiksak Xazri (super elit) 29,9 gqram, an asag1 Safag-2 26,0
gram olmusdur. 2,5 mm 3lak {izarinds galan niimunalards iss 1000 dan kiitlasi an yiiksak Xazri
(super elit) 40.1 gram, an asag1 Sofag-2 sortunda 35,5 gram olmusdur. 2.8 mm alak {izarinda
galan niimunsalards isa 1000 dan kiitlasi an yiiksak Xazri (super elit) 48,4 qram, an asag1 Safaq-2
sortunda is3 40,6 gram olmusdur.

Cadval 2.
Cesidlanmis niimunalards 1000 danin kiitlasinin qramla ifadssi
Sortun ad1 Toxumun | Ilaklarin élciisiina gora kiitlasi,gqram Orta
kateqgoriyas ragem
1 2,2 mm 2,5 mm 2,8 mm

Layagqpatli-80 elit 26,5 36,4 41,4 34,7
Xozri Super elit 29,9 40,1 48,4 39,4
Xazri elit 28,7 38,0 44,2 36,9
Safaq-2 elit 26,0 35,5 40,6 34,0
Moatin elit 26,5 37,7 41,0 35,1

Stataistik analiz kiitlsa gostaricilari tahlilinds alds edilan naticalar (F(2,27)=2496.94,
p<0.001, np2=0.995) go6zlanilan kimi, har bir alak fraksiyasinin kiitls baximindan kaskin sakilda
forglandiyini tasdiq etdi. Bu natice praktiki baximdan son darace shamiyyatlidir, ¢iinki 1000
denin kiitlasi birbasa olaragq unun msahsuldarhig ils slagadardir. Bizim tadqiqatimizda on iri
fraksiyada (2.8 mm) 1000 danin kiitlasinin 48.4 qr-a gadar artmasi bu alagani aydin sakilda
niimayis etdirir. iri va dolgun danlardan alds edilan unun ¢orakbisirma keyfiyyati daha yiiksak
olur.

Yiiksak ciicorma gabiliyyatine malik toxumlar mahsulun optimal sixligda olmasini tamin
edir. Asag1 clicorma faizi olan toxumlar daha az ciicarir, bu iss mshsuldarligin azalmasina sabab
olur. Okin materialinin diizgilin istifadasi: Ciicorma va ciicorma enerjisi haqda gostaricilar
mpalumdursa, akin {i¢lin na gadsr toxum sopilmasi aydin oldugundan, toxum va giibra kimi
resurslar samarali istifads olunur. Miixtalif sortlarin clicorms faizi miigayiss edildikds, hansi
sortun akin aparmagq iiciin daha alverisli oldugu aydinlasir,itki riski azalir, toxum va giibra kimi
resurslar samerali istifads edilir (Ibrahimov, 2012). (Cadval 3) miixtalif 6lciilii toxumlarin
clicarma qabiliyyatini miiqayiss etmaysa imkan verir. ~ Buradan aydin olur ki, kicik olgiili
toxumlarin ciicorma qabiliyyati, xiisusilo "Layagatli-80" va "Matin" sortlarinda daha asagidir
(78%-80.3%), iri toxumlarda bu gostorici (2.8 mm) daha sabit va yiiksak naticalar alds
edilmisdir (92%-94%). Bu, kicik toxumlarin clicorms gabiliyyatinin daha zaif oldugunu gostarir.
2.5 mm va 2.8 mm 6l¢iilii alaklar {izarinds galan toxumlarin clicorms qabiliyyati daha yiiksak
olmusdur, xiisusila 2.8 mm- 6lciilii alak iizarinds galan niimunalards. Bu, iri toxumlarin daha
saglam va giiclii oldugunu siibut edir. Xazri (super elit) sortunda ciicerma qabiliyyati har 6l¢iida
an yliksakdir (91%-96%), bu da onun toxum keyfiyyatinin {istiin oldugunu gostarir. Safaqg-2
(elit) 2.2 mm olgiiys malik alak iizarinds galan niimunalarin yiiksak ciicorma gabiliyyatina
(91%) sahibdir, bu isa elit sortlar arasinda yaxsi naticadir. Super elit toxumlar (Xazri) har 6l¢iida
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elit kateqoriyali toxumlardan daha yaxsi natica gostarir. Bu da super elit kateqoriyali toxumlarin
secilmasi tiglin asas verir. Iri 6l¢ilii toxumlar (2.8 mm) clicorma qabiliyyatinds daha sabit va
yliksak naticalar gostarir. Okin {liciin asasan bu Olclids toxumlarin istifads olunmasi tovsiya
olunur.

Cadval 3.

Cesidlanmis toxumlarin clicorma  qabiliyyati

Sortun adi Toxumun Ciicorma qabiliyyati (miixtalif
kateqoriyasi olcilii alaklards cesidlanmaya
gora), %

2,2 mm 2,5mm | 2.8 mm
Layagqatli-80 elit 78,0 90,2 92,0
Xozri Super elit 91,0 95,0 96,0
Xazri elit 83,6 90,0 93,4
Safaq elit 91,0 91,2 96,0
Moatin elit 80,3 94,0 94,0

Tadqiqatimizin an ahamiyyatli naticalarindan biri odur ki, slak 6lgiisii artdigca (toxumun
Olciisii boyiidiikca) clicorma gabiliyystinin da etibarhi sokilda artdigi miisahids olunmusdur
(F(2,27)=18.78, p<0.001, np*=0.582). Xiisusils, an iri toxum fraksiyasinda (2.8 mm) orta
clicorma gabiliyyatinin 94.29% taskil etmasi, bu fraksiyanin akin ticlin an perspektivli material
oldugunu gostarir. Bu natica bizim ilkin hipotezimizi tasdiq edir ve Annett ve h. (2007)-nin
organic va konvensional bugda novlerinds oxsar slageni geyd etdiyi tadgigati ils uygundur.
Onlar da qeyd etmisdirlar ki, daha dolgun va iri toxumlar daha yiiksak hayat qiivvasi va ciicarma
enerjisi niimayis etdirir. Bu fenomeni asasan iri toxumlarin daha zengin endosperma va naticada
daha cox gida ehtiyatina malik olmasi ils izah etmak olar. Bu, ciicartinin ilkin inkisaf
moarhalalarinds kritik rol oynayir va bitkinin stres amillarina daha yaxsi davamli olmasini tamin
edir.

Cadval 4.
Games-Hovel modeli
1)) J) Ortalama | Standart | Sig. (P Etibarhihq saviyyasi
alaklarin | alaklarin | Farq (I-J) xata dayari) 95%
olciisii olciisii an asagi an yuxar1i
hadd hadd
2,2 mm 2,5 mm -7,3010" 1,91954 | 0,007 -12,4489 -2,1531
2.8 mm -9,5000" 1,86703 | 0,001 -14,5796 -4,4204
2,5 mm 2,2 mm 7,3010" 1,91954 | 0,007 2,1531 12,4489
2.8 mm -2,1990 | ,85612 0,050 -4,3981 | 0,0001
2.8 mm 2,2 mm 9,5000" 1,86703 | 0,001 4,4204 14,5796
2,5 mm 2,1990 | ,85612 0,050 -0,0001 4,3981
Ortalama fargi 0.05 saviyyasinda shamiyyatlidir.

Naticalara asasan demak olur ki (Cadval 4), 2.2 mm ils 2.5 mm qruplar arasindaki 7.3%-lik
forq statistik cshatdon shamiyyatlidir (p = 0.007), 2.2 mmils 2.8 mm 3lak qruplar
arasindaki 9.5%-lik farq statistik cohatdon daha da giiclii va shamiyyatlidir (p = 0.001). 2.5
mm il3 2.8 mm gruplarn arasindaki 2.2%-lik farq iss p=0.050 dayari ils statistik shamiyyat
haddindadir (marginally significant). Etibarliliq intervalinin sifir1 (0) ehtiva etmamasi (masalan,
-0.0001 ils 4.3981) bu fargin praktiki baximdan nazara alina bilacayini gosterir. Games-Howell
post-hoc testinin naticalari aydin sakilds gostarir ki, an kicik toxum fraksiyasi (2.2 mm) olan
grup, ham orta (2.5 mm), ham ds an iri (2.8 mm) fraksiyali qruplardan statistiki cahatdsn
shamiyyatli deracads asagi clicorms gabiliyystine malikdir. Orta va iri fraksiyalar arasindaki
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forq isa statistik shamiyyat haddindadir. Bu naticalsr, toxum 6lgiisii artdigca ciicarma
gabiliyyatinin etibarh sakilda yiiksaldiyini tasdiq edir va akin {i¢iin an az1 2.5 mm va daha boyiik
fraksiyalarin sec¢ilmasinin tstilinliiyiinii niimayis etdirir.

Malumdur ki, sortlarin genetik xiisusiyyatlari ilo yanasi, temperatur, illik yaginti miqdari,
yagintinin ayliq bolgiisii, yetisdirma gsoraiti, aqrotexniki tadbirler va s. zararvericilar protein
miqdar va keyfiyyatina tasir gostarir. (Cadval 5) toxumun miixtalif alaklardan ke¢masi asasinda
ziilal torkibinin dayismasini gostarir. Analizlarin naticesinds alds olunan gostaricilora asasan
asas dayisikliklari va ziilal tarkibinin dayisiminin miimkiin sabablarini arasdiraq. Bu tadgiqatda
miixtalif bugda sortlarinda imumi protein miqdarinin orta gostaricisi 14.0% olmusdur. ©n
yiiksak protein miqdar iss Layaqatli-80 (14.6%) sortunda geyds alinmigdir. 2.5 mm alak
iistiinde galan sortlar arasinda an asag1 protein migdar1 Matin sortunda (14.0 %), an yiiksak
protein miqdar1 isa Xazri (super elit ) va Layaqgatli-80 sortlarinda (14,6 %) miisyysn edilmisdir.
Tadqiqat naticalarina goérs, danin 6lciisii artdigca protein migdar azalmisdir. Bunun sababi dan
Olciisii artdigda nisasta migdarinin yiiksalmasi, protein miqdarinin isa nisbi olaraq azalmasi ila
izah edils bilar.

Cadwal 5.
Cesidlanmis toxumlarda ziilal migdar1,%

Sortun ad1 Toxumun Olaklarin olciisiina gora, % Ortalama, %
kateqoriyasi 22mm | 2,5mm 2,8 mm
Layaqatli-80 elit 14,6 14,8 15,0 14,8
Xozri Super elit 14,0 14,8 15,0 14,6
Xozri elit 14,5 14,6 14,7 14,6
Matin elit 13,8 14,0 14,2 14,0
Safag-2 elit 14,1 14,1 14,3 14,1

Malumdur ki, bugdanin ziilal miqdar1 va keyfiyyati takca genetik xiisusiyystlardan deyil,
ham ds temperatur, yaginti miqdar1 va rejimi, yetisdirma soraiti, aqrotexniki tadbirlar vo
zorarvericilor kimi miihit amillarinden giiclii sakilds tasirlanir. (Cadvel 5) miixtalif alak
fraksiyalarina goro cesidlonmis toxumlarin ziilal terkibindaki dayisikliklari gostarir.
Tadqigatimizin naticalarina asasan, miixtalif bugda sortlarinda imumi orta ziilal miqdar1 14.0%
olaraq miisyysn edilmisdir. Sortlar arasinda an yiiksak orta ziilal migdar Layaqatli-80 (14.8%)
va Xazri (super elit va elit, har ikisi 14.6%) sortlarinda, an asag1 miqdar isa $afaqg-2 (14.1%) va
Matin (14.0%) sortlarinda geyds alinmigdir. Bu, genotipin ziilal tarkibina olan asas tasirini aydin
sokilda niimayis etdirir.

Maraghdir ki, alak o6lciisii artdigca (ysani toxum Olciisti boyiidiikca) timumi trend ziilal
miqdarinin artmasi istigamatinds olmusdur. Statistik tahlil bu artimin statistik cahatdan
shamiyyatli oldugunu tasdiq etmisdir (F(2,27)=6.41, p=0.005). Lakin, buradaki tasir diger
gostaricilara (masalan, ciicarma) nisbatan nisbaten zaifdir (np?=0.322). Statistik shamiyyatli
forqin asasan an kicgik (2.2 mm) va an iri (2.8 mm) fraksiyalar arasinda agkar edilmasi gostarir ki,
ziilalin sintezi va toplanmasi miirakkab bir prosesdir va takca danin 6lgiisiindsn deyil, ham ds
genotip vo atraf miihit amillarindan giiclii sakilds tasirlanir.

Bu, birinci baxisda avvalki fikirla ziddiyyst kimi goriina bilar, cilinki adstan iri denlards
nisasta miqdarinin artdigr va nisbi olaraq ziilal faizinin azaldig1 gozlenilir. Lakin, bizim
naticalarimiz aksini gostarir. Bunun izahi ola bilar ki, iri va dolgun danlar {igiin talab olunan artiq
gida ehtiyati (karbonhidratlar va ziilallar) daha semarali sakilds sintez va kociiriils bilir.
Naticads, ham nisasta, ham ds timumi ziilalin miitlaq miqdar artir. Bizim miisahidomiz, iri
toxumlarin ham ds daha yiikssk ziilal potensialina malik ola bilacayini diisiindiirtir.

Bu gisman Panozzo ve Eagles (2000)-nin apardig1 tadgigatin naticalari ils uygun golir; onlar
geyd etmisdirlar ki, ziilalin migdan va keyfiyyati asasan genetik amillar va yetisdirma goraiti ila
miiayyan edilir. Lakin, bizim tadqiqatimiz gostarir ki, cesidlama yolu ils iri toxumlarin
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secilmasi, artim miqdarina birbasa tasir etmasa bels, imumi ziilal migdarini artirmaq {iciin
dolay1 bir strategiya ola bilar. Natica etibarils, tadqigatimiz gostarir ki, den 6lgiisiina gors
cesidloma, imumi ziilal migdarim artirmagq ticiin effektiv bir tisul ola bilar. Xiisusila yiiksak
ziilal potensialina malik genotiplards (masalan, Layagatli-80 va Xazri) iri toxum fraksiyalarinin
secilmasi, ham yiiksak mahsuldarlig, ham ds yiiksak keyfiyyatli mahsul slds etmak baximindan
shamiyyatli bir strategiya tagkil edir.

Bugda endosperminin protein keyfiyysti ¢orayin bisirma keyfiyystini miisyyan edsn an
vacib amildir. Umumi protein migdan eyni olan bugda denlsrindsn slds edilen unlar, gliiten
proteinlarinin keyfiyyatindaki fargliliklar sababindan bisirma zamam ¢ox fargli naticalar gostara
bilar. (Aydogan va b., 2014)

Maraqhdir ki, ziilahin migdar gostaricisinds de oxsar bir tendensiya miisahids olunmusdur.
Olak Olciisii artdiqca orta ziilal migdarinin da artma meyli askar edilmisdir (F(2,27)=6.41,
p=0.005, np?=0.322). Lakin, buradaki tasir diger gostaricilora nisbatan nisbaten zaifdir
(np?=0.322). Statistik shamiyyatli fargin yalniz an kigik (2.2 mm) va an iri (2.8 mm) fraksiyalar
arasinda askar edilmasi gostarir ki, ziilalin sintezi va toplanmasi nisbatan miirakkab bir prosesdir
va takca denin 6lgiisiindan deyil, ham da genotip va atraf miihit amillsrindan giiclii sakilda
tasirlanir. Ziilalin migdar1 va keyfiyyati asasan genetik amillar va yetisdirms saraiti ils miiayysn
edilir. Lakin, bizim tadqgiqatimiz iri toxumlarin ham ds daha yiiksak ziilal potensialina malik ola
bilacayini diisiindiiran miihiim bir magamu ortaya qoyur (Panozzo, Eagles, 2000).

NOTICOLOR

1.Apardigimiz tadqiqata asasan bu naticoya golirik ki, toxumlarin tamizliyini va clicarma
gabiliyyatini yiiksaltmak iiciin baslica tadbir onlar1 temizlomak va cesidlara ayirmaqdir. 1000
denin kiitlasi yiiksak olan toxumlarin tarkibinds daha ¢ox gidalandirici madds olmasi va daha
giiclii endosperma malik olmas1 sababiyla birinci ilde daha yaxs1 ciicarma gabiliyyatinin olmasi
vo atraf miihitin stress faktorlarina daha dayanigh olmasi ils miisahids olunurlar.

2. Toxumun tarkibindaki ziilalin migdan va keyfiyyati bugda unun istifads magsadini tayin
edan 6namli bir faktdir. Tadgigat zamani miisyyan olunmugdur ki, 2,2 mm alsk iizarinds qalan
niimunalards ziilalin faizls nisbati daha asag1 gostariciys malik olmusdur. Bunun sababi dsnin
olciisii artdigca onun torkibindas proteinin migdarinin azalmasi, nisastanin miqdarinin artmasidir.

3.Bugda toxumlarinda iistiinliik taskil edan gliiten ziilallar1 (prolaminlar) onun ¢érakcilik
keyfiyyatini tayin edir, soya kimi bitkilards isa asas ziilal névii depo ziilallar1 olan globulinlardir.

4.Yiiksak ziilal miqgdar1 toxumun cilicorma qabiliyyatini artirsa da, toxumda nisasta
miqdarinin artmasi ils ziilalin (proteinin) azalmasi arasinda tabii bir slags mévcuddur. Bu,
asasan, bitkinin mahdud karbon va azot resurslarini enerji (nisasta) va struktur ziilallar1 arasinda
boliisdiirmasi il slagadardir. Naticads, toxum daha ¢ox enerji ehtiyati (nisasta) toplayaraq
kiitlasini artirir, lakin bu, azotun ziilal sintezina yonaldilmasinin mahdudlasmasi hesabina bas
Verir.

5.Bugda toxumlarinin olgiisiine gors cesidlanmasi onlarin  keyfiyyst gostaricilarina
shamiyyatli deracads tesir gosterir. Iri toxumlar daha yiiksak ciicerma gabiliyyati, kiitls ve ziilal
miqdar ilo xarakteriza olunur. Bu naticalar akin {iciin yiiksak keyfiyyatli toxum materialinin
secilmasi prosesinda ¢esidloma texnologiyalarinin tatbiinin elmi asasimi tagkil edir vo praktiki
kand tasarriifat1 istehsalinda mahsuldarhigin artirillmasi ticiin tévsiys edils bilar.
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Convergent evolution and parallelism in plant domestication revealed by an expanding archaeological
record. Proceedings of the National Academy of Sciences of the United States of America.2014, 111.
DOI: 10.1073/pnas.1308937110.

Pasha I, Anjum F.M.,, Morris C.F.Grain Hardness: A Major Determinant of Wheat
Quality. Food Science and Technology International, 2010;16(6):511-522. DOI:
10.1177/1082013210379691.

Panozzo J.F., Eagles H.A. Cultivar and environmental effects on quality characters in wheat. II.
Protein. Australian Journal of Agricultural Research, 2000;51: 629-636.

STUDY OF QUALITY INDICATORS IN WHEAT GENOTYPES GROUPED BY GRAIN SIZE

Leyla Hasanova*, Aysel Labazanova.
Research Institute of Crop Husbandry, Ministry of Agriculture of the Republic of Azerbaijan

The study aimed to determine the impact of the sorting process on the quality indicators of wheat
seeds passed through sieves of different sizes (2.2 mm, 2.5 mm, 2.8 mm). Statistical analyses clearly
show that as seed size increases, germination capacity (F(2,27)=18.78, p<0.001) and protein content
(F(2,27)=6.41, p=0.005) increase at a statistically significant level. The largest seed fraction (2.8 mm)
exhibited the highest germination rate (94.29%) and protein content (14.71%).The research results
demonstrated that sorting wheat seeds by size fractions has a statistically significant effect on their main
quality indicators. Precise sorting conducted using Sortimat-Pfeuffer equipment revealed that large-
fraction (2.8 mm) seeds possess higher thousand-kernel weight, higher germination capacity, and optimal
protein content. The accumulation of the main seed mass on 2.8 mm and 2.5 mm sieves confirms that
larger and healthier seeds are selected. This sorting process ensures uniform germination during sowing,
allows for the separation of weak and defective seeds, and optimizes energy and fertilizer consumption.
Consequently, plants grown from sorted seeds exhibit more uniform size and quality, which increases
their market value.Particularly in the Khazri (superelite) variety, it was observed that the mass of large-
fraction seeds was 0.3 grams higher compared to small-fraction seeds, indicating that high-quality seeds
have fewer defects. The Games-Howell post-hoc test confirmed a statistically significant difference
between the smallest (2.2 mm) and largest (2.8 mm) fractions (p<0.01). The results indicate that sorting
with Sortimat-Pfeuffer equipment can effectively select high-quality seeds. Selecting the 2.5 mm and 2.8
mm fractions for sowing will ensure higher germination, uniform seedling emergence, and consequently
higher productivity.This study empirically confirms the importance of modern sorting technologies in
improving seed quality. The research findings can serve as a scientific basis for formulating high-quality
seed production strategies, increasing the effectiveness of breeding programs, and strengthening the
country's food security.

Keywords: germination, analysis of variance (ANOVA), seed vigor, protein content
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W3YUYEHUE IMOKA3ATEJIEM KAUECTBA Y TEHOTUIIOB ITIITEHUIIGI,
CI'PYIIIIMPOBAHHBIX ITO PASMEPY 3EPHA

Jleiina I'acanoBa*, Aricesib JIabasaHoBa
HayuHo-uccnedosamenbckuli uHcmumym 3emaedenust MuHucmepcmea ceabCKozo Xo3sticmea
A3zepbalidscaHckoll Pecnybauku

WUccnepoBanye ObIJI0 HampaB/ieHO Ha OMpejiesieHre BMSHUS Npoljecca COPTUPOBKY Ha 10Ka3aTesiu
KauecTBa CeMsH TMIIEHHULb], MPOMYIL[eHHbIX uepe3 CUTa pa3HbIX pasMepoB (2.2 MM, 2.5 MM, 2.8 MM).
CraTuCTUUYeCKUl aHa/lu3 Har/sifHO T10KasblBaeT, UYTO C yBeJUMuUeHHeM pa3Mepa CeMsH BCXOXKeCTb
(F(2,27)=18.78, p<0.001) u cogepxanue OGenka (F(2,27)=6.41, p=0.005) cTaTMCTUUYECKH 3HAUUMO
Bo3pacraroT. Camasi KpyrHas (ppakuus ceMsH (2.8 MM) MMesia HaWBBICILIN MPOLIEHT BCcxoXkecTH (94.29%)
U cozepkanue 6esika (14.71%).Pe3ynbTaThl UCC/IEIOBAHMS TTOKA3a/ld, UTO COPTUPOBKA CEMSH TIIIEHUIIbI
10 pasMepHbIM (PpakLUsIM OKasblBaeT CTaTUCTUYECKU 3HAUMMOe B/MsHUE Ha UX OCHOBHbIE I10Kas3aTesu
KauecTBa. TouHass COPTHpOBKa, IPOBefleHHasi C MCIO/Mb30BaHMeM o0OopyzoBaHus Sortimat-Pfeuffer,
BBISIBWJIA, UTO CeMeHa KpymHoW ¢pakuum (2.8 mm) obsazaror Gosee BbicOKOM Maccoidi 1000 3epeH,
BBICOKOM BCXOKECTBIO M ONTHUMAaJIBHBIM coziepykaHreM Oesika. HakoruieHHe OCHOBHOW MacChl CeMsiH Ha
cutax 2.8 MM u 2.5 MM ToATBep>KJaeT, uyTo OTOUparoTCs Oosee KPyIMHbIE W 3/[0POBbIe CeMeHa. JTOT
MpOoIiecC COPTHPOBKM OOecrieurBaeT PaBHOMEDHOe TpOopacTaHWe TIPH T0CeBe, TI03BOJISeT OTe/NUThb
crabbie 1 fedheKTHBIE CeMeHa, ONTUMU3UPYeT Pacxof SHepruu U yaobpenuid. CriejoBaTebHO, pacTeHus],
BBIpAIlleHHble W3 OTCOPTHMPOBAHHBIX CeMsiH, MMeloT 0osiee OJHOPOZAHBIA pa3Mep M KauecTBO, UTO
TIOBBIIIAET UX PBIHOYHYIO CTOMMOCTb.B uacTHOCTH, y copTa Xa3pu (cynepaiuTa) OblI0 OTMEUeHO, UTO
Macca CeMsiH KpymHOHM ¢pakuuu Obuta Ha 0.3 rpaMMa BbIllle MO CPaBHEHMIO C CeMeHaMH MeJKOM
(pakuuy, UTO yKasblBaeT Ha MeHbllee KOJMUECTBO Ze(eKTOB Y BbICOKOKAueCTBeHHbIX ceMsiH. [TocT-x0K
TecT ['efimca-Xays/1a NOATBEpAUI CTaTUCTUUECKU 3HAUMMYHO PasHULYY MEXy caMoi MeJKoi (2.2 MM) U
camoit KpymHo#t (2.8 mm) ¢paxiusmvu (p<0.01). Pe3ysibTaThl MOKa3bIBalOT, YTO COPTUPOBKA C MOMOIIBIO
obopynoBanusi Sortimat-Pfeuffer mosBossier 3¢dekTriBHO 0OTOMpaTh BBICOKOKAueCTBEHHbIE CeMeHa.
Ot6op ¢dpakumii 2.5 MM 1 2.8 MM i1 ToceBa 00ecrieuuT Oosiee BBLICOKYIO BCXOXKECTb, paBHOMepPHOe
TIOsIBJIeHHe BCXOJOB U, CJie[OBaTesibHO, Oosiee BBICOKYIO TPOAYKTUBHOCTb. [laHHOe HcCCIeJoBaHUe
SMITMPUYECKHU MOATBEPXKAeT Ba)KHOCTh COBPeMEeHHbIX TeXHOJIOTUH COPTUPOBKU B y/yUllleHUMH KauecTBa
ceMsiH. Pe3sysbTaThl MCC/ieZoBaHUSI MOTYT CIY)XKUTb HayuyHOM OCHOBOW /i1l (pOPMHPOBaHUSI CTpaTeruit
IIPOU3BO/CTBA BbICOKOKAYeCTBEHHBIX CEMsIH, TOBBIIEHUST 3(P(QEeKTUBHOCTU Ce/IeKLIMOHHBIX IIPOrpaMM U
YKperuieHust TPO/I0BOIbCTBEHHOUM 0e30MacHOCTH CTPaHBbI.

Krouesble cnoea: npoyenm ecxodcecmu, oucnepcuoHHbill aHanusz (ANOVA), copmupoeka cemsiH,
cuna pocma cemsiH, cooepicaHue benka

Capa taqdim etmisdir: redaktor Hamlet Baykisi oglu Sadiqov, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 24.02.2026

Takrar islanmaya gondarilma tarixi: 25.03.2026

Capa qabul edilmo tarixi: 20.04.2026
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Azarbaycan Respublikasi EIm va Tahsil Nazirliyi
Genetik Ehtiyatlar Institutunun Elmi 9sarlari
jurnalinda ¢apa taqdim edilon maqalalara qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Azarbaycanin ilk elmi jurnali olarag BMT-nin 9rzaq vo Kand Tasarriifati Tagkilatinin
(FAO) Agrar Elm ve Texnologiya iizra Beynalxalq Sisteminds (AGRIS) 25.03.2022-ci il
tarixinds indekslasdirilmis va xiisusi identifikasiya kodu (ISSN 2223-5817, Online - 2790-7988)
almis Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutunun Elmi
Osorlari jurnalinda genetika va genomika , bioloji ehtiyatlar va seleksiya, biokimiya va
fiziologiya va yaxin elmlarin miixtalif sahalarins aid orijinal, fannlararasi tadgigatlarin naticalarini
aks etdiran, avvalar darc edilmayan, tezis istisna olmagla, digar jurnal va kitaba darc edilmak {iciin
taqdim edilma marhalasinds olmayan yiiksak keyfiyystli maqalalar cap edilir.

Maiislliflarinin mévgeyi redaksiyanin movqeyi il iist-iista diismayan va elaca da seriya
maqalalar darc edilmir.

Jurnalda cap edilmak {iciin bu Qaydalara uygun olaraq Azarbaycan, ingilis va rus dilinda
yazilan maqalalar gabul edilir.

Elmi tadqgigat xarakterli maqgalsnin hacmi uygun olaraq 4-8 sshifods ve icmal xarakterli
moagqals isa 8-10 sohifedan ¢ox olmamagla tartib olunmahdir. Azarbaycan dilinds taqdim olunan
maqalsnin sonunda ingilis va rus dillarinds, ingilis dilinds taqdim olunan magalenin sonunda
Azarbaycan va rus dillarinds, rus dilinds taqdim olunan maqalanin sonunda iss Azarbaycan va
ingilis dillarinds eyni mazmunlu xiilasalar verilmalidir. Magalads acar s6zlar va UOT indeksi
gostarilmalidir(UOT indeksinin daqiqliyina redaksiya heysti masuliyyat dasimir). Maqalsnin
baslhig1 gisa olmali, mazmunu aks etdirmali va 100 isaradean artiq olmamalidir.

Moqalalarin qurulusu:
1. Elmi tadgigat xarakterli magalslar bu Qaydalara uygun olaraq tortib edilir:

GIRIS;

MATERIAL VO METODLAR;

NOTICOLOR VO ONLARIN MUZAKIROSI;

YEKUN (icmal xarakterli maqalalar ii¢iin macburi deyil);

ODOBIYYAT.
Icmal xarakterli maqalalords baghqlarin bélgiisii miislliflerin ixtiyarina buraxilr.
1.2. GIRIS boélmesinds tadgigata dair son dévrlords goriilan islarin qisa icmali verilir vo
tadqgiqatin aktuallig1 asaslandirilir;
1.3. MATERIAL VO METODLAR bélmasinds tadqigatin material(lar), yerina yetirildiyi
metodik tisullar vo aparilmasinda istifads olunan cihazlarin markasi (istehsal edildiyi 6lkanin
ad) gostarilir;
1.4. NOTICOLOR VO ONLARIN MUZAKIROSI bolmasinds tadgiqatin gedisi, alinan
naticalsar va onlarin miizakirasi elmi tadgigata uygun olaraq sarh edilmakls verilir. Tadqgigatin
naticalarinin taqdiminds cadval, diagram, qrafik, sxem, sakil, histoqram, kimyavi va riyazi
formullardan istifads oluna bilsr;
1.5.  YEKUN bélmasinds tadgigatin naticalari xiilasa olaraq verilir;
1.6. ODOBIYYAT bélmesinden avval, zorurst yarandifi hallarda tadqigatin yerina
yetirilmasinds faaliyysti olan saxslara va ya elmi miisssisalara 2-3 ciimladsan ¢ox olmamaqla
tasakkiir etmak iiciin MINNOTDARLIQ bslmasinin verilmasi istisna olunmur.

VVVVVCDR
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2.  Moaqalalarin tartibi qaydalari:

2.1. MS Office Word programinda (versiya 97-2003 va yuxari) y1gilir;

2.2. Format A4. Sahifanin kanarlari: yuxaridan - 2,5 sm, asagidan - 2,5, soldan - 3 sm, sagdan
-1,5 sm;

2.3. UOT indeks gostarilmali (harflarin srifti - yagli, sola diizlanmis, 6lcii- 12);

2.4. moqalanin adi (harflarin srifti - yagh ve boyiik harflarls, sola diizlanmis ,6l¢ii- 14);

2.5.  miiallif(lar)in adi va soyad: boyiik harflarls, asas miiallifin adi isa ulduzla isaralenmali (srifti
- yagli, sola diizlenmis, 6l¢ii-11);

2.6. miiallif(lar)in tadgigat apardig1 va ya faaliyyat gostardiyi elmi miiassisanin tam adi, tinvan va
asas miallifin elektron poct tinvamn (srift - adi kursiv, sola diizlanmis, 6l¢iisti- 11, “E-mail” va ya
“E-poct “sozlari yazilmamaqla);

2.7. mogqalanin annotasiyasi magalenin yazildign dilds - 250 sozden az olmamagla (srift -
yagli, adi, kanarlara diizlsnmis, 6l¢ii- 11);

2.8. acar sozlar (say1 7-den ¢ox olmamagla) annotasiyadan sonra verilir (srift - yagh kursiv, 6lgii-
11);

2.9. maqalanin asas matni: srift - Times New Roman, adi, kenarlara diizlenmis, olgiisii- 12,
interval- 1, asas matnin abzas 6l¢iisii - 0,75 sm (girinti daxils);

2.10. bolmalarin baghglar: srift — yagh, boyiik harflarls, 6l¢ii-12;

2.11.maqalsnin sonunda (“ODOBiYYAT” bashgindan sonra) maqalanin yazildigi dilden basqa
iki dilds da (Azarbaycan dilinds yazilan maqalalar iiciin rus va ingilis dillarinds, rus dilinda
yazilan maqalalar iiclin Azarbaycan va ingilis dillarinds, ingilis dilinds yazilan maqalslar {igiin
iss Azarbaycan va rus dillarinds 250 s6zdan ibarat) xiilass (annotasiya) va acar sozlar verilir
(“XULAS®”, “SUMMARY” va ya “PE3FOME” baghglari yazilmir);

2.12.moaqalenin ad: ortada yazilir, srift - yagh, boyiik harflarls, 6lcii-11);

2.13. miialliflorin ad1 va soyad ortada yazilir, : srift — yagh , 6lgii-11);

2.14.isin yerina yetirildiyi ve ya miiallif(lar)in faaliyyat -gostardiyi elmi miiassisanin adi (srift -
kursiv, ortada, 6l¢ii-11);

2.15. xiilasanin matni : srift — adi, 6l¢ii-11;

2.16. acar sozlar (srift —yagh , olcii- 11).

3.  Ilhistrativ materiallar, formul va cadvallor

3.1. Cadvallarin eni 17,0 sm-dan ¢ox olmamali, matnds cadvallars verilan istinadlar:

(Cadval 1), (Cadval 2), yaxud (Cadval 1, 2) va s., Cadvalin adi codvalin basinda yazilir. Cadval 1
(srift - yagh, 6l¢ii-11). Cadvalin adi (srift - adi, 6l¢ii-11). Gostaricinin ad1 (srift - yagh, 6l¢ii-11;
ragamlar (srift - adi, olcii- 11);

3.2. Sakillars, sxemlars, qrafikloro matnds istinad Sakil sozii altinda birlasdirilir( (S$akil 1),
(Sakil 2) va ya (Sakil 1, 2) va s. Sakillarin eni isa 17,0 sm-dan ¢ox olmamahdir. Sakil 1 (srift -
yagl), sakilin ad1 sakilin altinda yazilir;

3.3. Sakilin adi (srift - yagh, ol¢ii-11). Sakilalti izahat (srift - adi), absis, ordinat oxlarmn adlari,
sorti isaralari va digar legendlar (srift - yagli), absis vo ordinat oxlarimin gostaricilari va ya
ragamlari (srift - adi) verilir;

3.4. Qrafiklar uygun qrafik programlarla (“MS Excel”, “Sigma Plot”, “Origin” va s.) tartib
olunur;

3.5. Kimyavi formullar miivafiq programlar — “SymyxDraw”, “ChemDraw”, “ChemOffice” va
s., riyazi formullar iss “MS Equation”, “MathType” va s. formul redaktorlarindan istifada
edilmakls yigilir. Riyazi formullarin say1r 1-dan artiq oldugda onlar némralanarsk, kimyavi
formullarin iss altinda va ya yaninda adi yazilmagla mansublugu bildirilir;
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3.6. Sakillar miivafiq fotoredaktorlarla islanarak matnds yerlasdirilmalidir. Ayrica tagdim olunan
sokillar “jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/dilym-dan az olmamali.

4.  Odabiyyatlara istinad va adabiyyat siyahisinin tortibi

4.1. Odabiyyat siyahisinda abzas 6lciisii - 0,25 sm (girinti xaric?);

4.2. Mbqalads asasan son 5-10 ilin elmi magalslarina, monografiyalara vo digar etibarl
manbalara iistiinliik verilir;

4.3. Odsbiyyatlara istinad edilma matnds dairavi métarizads (manba nisani, yaxud miiallifin
ad) gosterilmakls verilir. Istinad ilk miisllifin soyadim, maqalsnin (menbanin) nagr olundugu ili
0ziinda ehtiva edir;

4.4. Ogziins istinad 2-dsn ¢ox olmamahdir;

4.5. Odabiyyat siyahisinda manbalar slifba sirasiyla, avval Azasrbaycan, sonra rus (slavyan),
daha sonra ingilis dili ds daxil olmaqla latin alifbal diger xarici dillards olanlar da diiziiliir;

4.6. Odabiyyatlar manbanin ¢ap olundugu orijinal dilds ve ardinca transliterasiyasi verilir;

Mas.: Maqalaya istinad

Iliyev D.R. NaCl duzunun miixtslif gatiliglarimin bugda (T.durum Desf.) genotiplarinin bazi morfoloji
gostaricilaring, malondialdehidin miqdarinda va kataloza fermentinin faalligina tasiri. AMEA-nin
Xoaborlari (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of
catalase enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS
(Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xt A.B., AuToHoBa O.FO., Muponenko H.B., I'aBpunenko T.A., Adanacenko O.C.
YcroiuuBoCcTh KapTodesisi K KapaHTHHHBIM 0ojie3HsM. Baeu108cKull HCYypHAA 2eHemuku Uu
cenekyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko
N.V., Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii
Zhurnal Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M,, Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Konfrans materialina istinad

Osgarov A. Qarabagin florasi, bitki ortiiyii va bitki ehtiyatlarinin tadqiginin asas istigamatlari.
“Qarabagin biomiixtalifliyi, torpaq va su ehtiyatlari: ke¢misi, bugiinii v galacayi” mévzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current
and future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.b., AprembeBa A.M. Ilpu3HakoBast Kosnekiuss Raphanus sativus L. BUP. B: Co6.
Te3UCOB MeXKAyHap. KOH(]. «125 yieT npuknagHoi 6otaHuku B Poccun», 25-28 Hos6. 2019 T.
CII6., 2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,Artemyeva A.M. Trait-specific
collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years of
Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI
10.30901/978-5- 907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in
the presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from
Genome to Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-
133. DOI 10.1007/978-4-431-55675-6.
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Kitaba istinad

Musayev 9.C., Hiiseynov H.S., Mammadov Z.A. Danli-taxil bitkilarinin seleksiyasi sahasinda
tadgiqgat islarina dair tarla tacriibalarinin metodikasi. Baki :”Miiallim nasriyat1”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works
on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BaBunoB H.W. VimmyHuTeT pacTeHnii K MH(MEKIMOHHBIM 3aboseBanusM. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kiihn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. II. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Odsbiyyat manbalarinin verilma ardicilligi: maqgalsnin mialliflari (srift-yaglh), motarizads
moagalanin ¢ixdig1 il, maqalanin adi, dsrc olundugu dargi, derginin cildi, némrasi va sahifalar
(srift- adi).

5. Cap iliciin maqalalar mialliflar tarsfindon genresjournal@gmail.com elektron
poctuna, www.genresjournal.az saytinda "Electronic submission for GRI" baghg: altinda
gondarilir.

6.  Moaqalalsr anonim raycilsrin miisbat raylsrindsn irali galan redaksiya heystinin garar ils
capa gondarilir.

7.  Redaksiyanin iinvani: Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik
Ehtiyatlar Institutu, Azarbaycan, Baki, AZ 1106, Azadlq pr., 155

8.  E-mail:genresjournal@gmail.com Tel.: (+99412) 562-99-28

QEYD: Jurnal ilds iki dafs nasr edilir. Bu Qaydalara uygun tartib olunmayan maqalslar cap
edilmir.
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TPEBOBAHUA U ITPABIWIA

odopm/ieHHs cTaTel, MPeCTaB/IeHHBIX K My0/IMKaLUH B )KypHasie
Tpyasl HCTUTYTa reHeTHUeCKUX pecypcoB
MuHKCcTEpCTBa HAyKH M 00pa3oBaHusA A3epoai/pkaHcKoi Pecry0mmku

Tpyael MHCTUTYyTa TeHETHYeCKUX DPeCypPCOB TIepPBBIM HayuHbIM >KypHan AsepOaiipkaHa,
TIPOVH/IeKCHPOBaHHbIN [1pO/JOBO/ILCTBEHHOM M Ce/IbCKOXO3siCTBeHHOM opraHusaiyeli OOH
(PAO) u MexayHapogHOM WHGOPMALIMOHHON CHUCTEMOM Ce/IbCKOXO3SIMCTBEHHBIX HayK U
texHonoruii (AGRIS) B 25.03.2022, umetoiuii crieljianbHbIM UeHTHdUKaMoHHBIA Kog (ISSN
2223-5817, Online - 2790- 7988), mpuHMMaeT KaueCTBeHHble, OTpakalolljie pe3y/bTaThl
OPUTMHAJ/IbHBIX, MEeXAWUCLUIUIMHAPHBIX MCCIe/J0OBaHMN, paHee He OMyO/JMKOBaHHBIX (3a
WCK/TIOUeHHEeM Te3WCOB) U He TIPe/ICTaB/eHHBIX /s MyO/IMKALY B JIDYTHe >KyPHAIbl M KHUTU
CTaTbM TI0 TeHeTHKe W TeHOMHKe, OMOJIOTHUeCKMM pecypcaM U CeJleKI[UM, OUOXUMUM U
¢bu3noIorNy, a TakXKe TI0 Pa3TMUHBIM 00/1aCTsIM CMeXHBIX HayK. CTaThH, TpeJcTaBlIeHHbIe [is
nybnmvkauyuyu B OkypHane Tpyael MHCTUTYTa, AO/DKHBI COOTBETCTBOBAThH «TpeOOBaHUSIM U
rpaBuiaM 0()OpMJIEHUS CTaTel».

CepuiiHple cTaTbM He mNyO0/UKYIOTCA. Ilo3uMiuu aBTOPOB M peJjakKiuH  A0/DKHBI
COBIA/aTh.

[TpyHUMaOTCA CTaTbM, HAMMCAHHBIE Ha OJHOM W3 TpeX S3BbIKOB: a3zepbalioxicaHckull,
pycckull u aneautickuii. ObbeM MccieoBaTe/TbCKUX CTaTell [JO/DKeH COCTaB/sTh 4-8 cTpaHuI]
COOTBETCTBEHHO, a 0030pHbIe CTaThU He JO/DKHBI TpeBbiliath 8-10 cTpaHull. B KoHIle craTei,
Mpe/ICTaB/IeHHbIX Ha a3ep0aii/PkaHCKOM  si3bIKe, [JOJDKHBI COZIep)KaTbCsl aHHOTAL[MM  Ha
aHTJIMMCKOM W PYCCKOM Si3blKaX, COOTBETCTBYIOLMX COJiep)KaHWI0, B KOHILle CTaTewy,
TIpe/ICTaB/IeHHBIX Ha aHTJIMACKOM si3bIKe - Ha a3ep0Oali/iKkaHCKOM M PYCCKOM $I3bIKaX, a B KOHLIE
cTaTel, Mpe/CTaBJIeHHBIX Ha PYCCKOM si3blke - Ha a3epOall[pKaHCKOM W aHI/IMHACKOM S3bIKax.
KmtoueBbie cnoBa u uHAekc YJIK momkHBl OBITH yKasaHbl B CTaTbe (pefaKLysi He HeceT
OTBETCTBEHHOCTH 3a ZI0OCTOBEPHOCTh MHJeKca Y /JK). Ha3BaHue cTaTbi O/DKHO OBITH KPAaTKHUM,
OTpakaThb CofieprkaHue U He npesbliaTte 100 cCUMBOJIOB.

=

CrtpykTypa crareii:
1. CraTbU MCCIIeI0BATEILCKOTO XapaKTepa JO/DKHBI BK/IOUATh Cle/Iyolle pa3ferbl:

BBEJEHUE

MATEPHAJIbI 1 METO/Ibl

PE3YJIbTATBI 1 NX OBCYXJEHHNE

3AK/TFOUEHMUE (Heo0si3aTe/IbHO /ISl CTaTeil 0030PHOT0 XapaKTepa);

CIIMCOK JIMTEPATYPbI

B o0cobbix cnyyasx Ttakke mnpuHumaetcs pa3den BJIIAI'OJAPHOCTD (ue Gosee 2-3
ripeasioykeHui) pa3meieHHbId 0 CIIMCKA JIMTEPATYPBI, ¢ BhipakeHHeM 0/1aroZilapHOCTH
JAL[aM WM HayYHBIM OpPTraHU3alysiM, UMEIOIM OTHOIIEeHHE K BBITIOTHEHHUIO PadOTHI.

B 0630pHBIX CTaThsIX pa3/esieHre 3aroJJ0BKOB OCTaB/I€HO Ha yCMOTPeHHe aBTopa.

1.2 B pa3zgene BBEJAEHUWE npuBoauTCs KpaTKuid 0030p UCC/IeI0BaHMH B JaHHOW 00/1acTH 3a
Troc/eiHYe rofibl U 000CHOBBIBAETCS aKTYa/IbHOCTh TIPOBEZIEHHOT'0 UCC/Ie/I0BAHKS;

1.3 B pazgene MATEPUAJIBI 1 METO/IBI 10/DKHBI OBITE SICHO OTIMICAHBI UCTIO/IB3yeMble B
KayecTBe OOBEKTOB MCC/Ie[OBaHUSI MaTepuajbl M MeTOZbl NMPOBOAMMBIX HMcCCaefoBaHUN. [list
WCII0/Ib3yeMO  ammapatypbl ¥ 000pyZOBaHUSI MJO/DKHBI OBITh yKa3aHbl Mapka W CTpaHa
TIPOU3BOJIUTEIIS;

1.4 B pazgene PE3YJIBTATBI U UX OBCY)XIAEHWE [0/mKHBI ObITh OTPa)KeHbI XOf
TIPOBeZIeHUsI MCCJIe/JOBaHMs], TIOMyueHHble pe3ysbTaThl U UX obcyxzaeHue. Ilpu odopmieHun
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pe3y/bTaToB

164



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XV(2026), Ne 1

MOYKHO HCTI0JIb30BaTh TabMLIbl, rpadMKy, cXeMbl, poTorpaduu, XuMHUUecKrue U MaTeMaThyecKue
(hopMyJIBL.

1.5 B pazgene 3SAK/THOUEHMUE npuBoautcst 060011ieHHe pe3yIbTaToB UCC/IeI0BAHKS.

1.6 Tlepex pazmenom JIMTEPATYPA mnpu HeoOXOJUMOCTH [OTyCKaeTcs mAobaBieHue
pasgena BJIATOJAPHOCTUM pns 6sarojapHOCTH JMI[AM WM Hay4YHBIM  YUPEX/EHUsIM,
YUaCTBOBABILIMM B UCC/Ie/JOBAHUSX, He OoJiee ueM B 2-3 Mpe//IOXKEeHHUSIX.

2. TIlIpaBuia oopM/ieHHsI CTaTe:

2.1 Cratbu npefctapsitorcs B hopmate MS Office Word (Bepcuu 97-2003 u Bhitlie);

2.2. ®opmar A4. TTonst cTpaHULIbl: BepxXHee - 2,5 CM, HWKHee - 2,5, yieBoe - 3 cM, npasoe - 1,5

cM;

2.3 YkasbiBath uHAeKchl Y/IK (lupudT - )KUpHBIM, C BbIpaBHMBaHWEM T10/1eBOMY Kpato. Pasmep:
12)

2.4 Ha3Banue ctatbu (WIPUGT - KUPHBIN, 3aryiaBHbIMKA OyKBamH, BbIDABHUBAHHE - T10 JIEBOMY
Kpato. Pasmep: 14);

2.5ms u pamumms aBTopa (aBTOpPOB) 3ar/iaBHbIMK OyKBaMH, /IO/DKHBI OBbITh YKasaHbl yuéHast
CTelleHb W HayyHOe 3BaHMe, OCHOBHOM aBTOD YyKasbIBaeTCsl 3Be3/0UKOM (LWIpUPT -
TI0JTy>KUPHbBIW, BEIpaBHHMBAHKWE 110 JIeBOMY Kpato. Pasmep: 11);

2.6 TlonmHOe Ha3BaHWe W a[[peC HAy4YHOTO YYpeXk/eHWs, B KOTopoM paborae(to)T umm Bene(y)T
CBOI0 HayUHYIO JieTe/IbHOCTb aBTOP(bl), @ TAK)KE aJjpec 37IeKTPOHHOM MOUThI OCHOBHOT'O aBTOpa
(ipudT-00bIUHBIA  KYpCHB, BbIpaBHMBaHHe 10 JieBoMy Kparo. Pasmep:11). (CroBa e-mail
WIN «3JIEKTPOHHAs IMoYTa» He HpOHI/ICbIBaI-OTCH);

2.7 AHHOTalMsi CTaTbu - Ha si3bike OQoOpMJeHUs cTaTbu - He Oosiee 250 cyioB (wpudr -
JKUPHBIW, IPOCTOM, BEIDOBHEHHbIN. Pa3mep: 11);

2.8 KsntoueBbie csioBa (He Gosiee 7-M CJIOB) - CTaBATCS TOC/TAe aHHOTALMU (IIPUQPT - KUPHBIN
Kypcus. Pasmep: 11);

2.9 OcHoBHOM TeKcT cratbhu: WpUGT - Times New Roman, oObluHBIN, BhIpaBHHEBaHUE - 10
mipuHe. Pasmep mpudra: 12. UnaTtepBam: 1. Pasmep a63aua ocHoBHOro Ttekcra - 0,75 cm
(oTCTYn BHYTpH);

2.10  3araBue pa3jenoB: MPUQT - KUPHBIH, 3ar/aBHBIMA OykBamu. Pasmep: 12.

2.11 B xonue cratbu (nocie JIMTEPATYPHI) npuBoautcs aHHoTarus (250 c/10B) U KIroUueBbie C/IOBa
(zaromoeku AHHOTAILIMSA, SUMMURY wunu PE3FOME He mNpOmNUCHIBalOTCSA) Ha [BYX SI3bIKax,
OT/IMYHBIX OT fA3bIKa CTAaThbM (71 CcTaTed Ha a3zepOali/PKaHCKOM SI3bIKe HAa PYCCKOM W aHTIMHCKOM
sA3bIKaX, /I CTaTel Ha PyCCKOM si3blKe Ha a3epOaii/PKaHCKOM M aHIJIMHCKOM sI3bIKax M JJIsI CTaTell Ha
aHTJTMMCKOM Ha a3ep0aii/PKaHCKOM U PYyCCKOM sI3bIKax).

2.12.  Ha3panue Crateu (Ipudt - JKvpHblii 3arnaBHblii, BelpaBHMBaHMe - 1O 1ieHTpY, Pa3mep:

11).
2.13. WVuuimanel 1 damumd aBTopoB (LLIpudT - >KUpHBIA, BbIpaBHHWBaHWE - T0 CepeJuHe,
pa3mep: 11).

2.14. Ha3BaHuWe W afipeC HAy4YHOTO YUPEX/eHWs, TJe BbINOJHeHa paboTta wiu paboTaroT
aBTOPHI CTaThH, BbIPaBHUBAHKE - 110 cepeauHe. LIIprdT- 06brunblii. Pa3mep mipudra: 11.

2.15.  Tekcr anHortauyu (LLIpudt - 06b1uHbIM, pa3mep: 11);

2.16. Kmouessle csioBa (LLIpudT - 00bIuHbIH, pasmep: 11).

3. WumocrparuBHbIe MaTepHuabl, GOPMYJIbI U TAO/THIIBI:

3.1. IllupuHa Tab/uI| He JO/DKHA MpeBbIaTh 17,0 CM, CCHIIKM Ha Tab/MIIbI B TEKCTE [[OJDKHBI
obiTh cnenyroimmu: (Tabmura 1), (Tabmuna 2) wim (Tabmuma 1, 2) u tak ganee. Haspanue
TaOJIMLIBI TTUIIIETCS B Hauase Tabmuibl. Tabmuia 1 (pudt - >xupHbid. Pa3mep: 11). Ha3Banue
tab/mnbl ([pudt - 0ObIuHbIA. Pazmep: 11). Ha3Banue unavkaropa (IIpudrt - >xupHbiii, Pazmep:
11), 3nauenus (ILIpudT - 0ObIuHbIA. Pa3mep: 11).

32. B cratbe dotorpadun, rpaduku U CXeMbl OOBEJUHSIOTCS IO €[WHbIM Ha3BaHUEM -
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pucyHOK. CchlIKa Ha PUCYHKH B TEKCTe MPHUBOJUTCA cieayromuM obpasom: (Puc. 1), (Puc. 2.)
mibo (Puc. 1, 2) u 1.8 upuna pucynkoB 17,0 cm. Puc. 1 (ILpudT - UpHBIA), Ha3BaHHUe
PUCYHKA MULLIETCS M0/, HUM.

3.3. HasBanue pucynka (Lpu¢t - >xupHbii, pasmep 11). [TogpucyHOUHBI TeKCT (WPUPT -
00bIuHbIi); Ha3BaHue oceil abCOMCChl, OpJWHATBLI, YC/IIOBHBIE 3HAaKHM U JiereHAbl (WIpUpT -
JKUPHBIN), 3HaUeHUsT UM HoMepa (IIPUAT - OOBIYHBIN) TPUBO/SATCS.

34. T'paduku JO/MDKHBI OBITH COCTABIEHBI COOTBETCTBYIOIIMMU mporpamMamu (MS Excel,
SigmaPlot, Origin u T.z.).

3.5. Xumuueckre (Gopmysibl HabHUPAKOTCs C MCMO/Ib30BaHHEM COOTBETCTBYIOLUX PeJaKTOPOB
XUMHUYecKuX Gopmyst - SymyxDraw, ChemDraw, ChemOffice u T.1., MaTemaTuueckue hopmMy/ibl -
MS Equation, MathType u ap. pefjlakTopoB MaTeMaThueckux ¢hopmys. B ciyuae mipe/icTaBieHus
Bosiee ofiHOM MaTemMaTHueckol (GopMyIIbl, POBOJUTCS TOC/ej0BaTe/lbHasi HyMmepalusi. HasBaHue
WA Pa3bsCHEHKE TIPUBOUTCS JTUOO psizioM, OO0 110/ hopMyJIoi.

3.6. ®dororpaduu [JO/KHBI ObITH 00paboOTaHbI COOTBETCTBYIOLUIUMU (OTOpEJaKTOPaMH.
dotorpaduu MoryT ObITh OTAENBHO TipejcTaBieHbl B (opmare jpeg, tiff, bmp, pdf u ap. B
kauectBe He MeHee 300 Touek/rounm.

4. JIuTepaTypHble CCbIKHM M COCTaB/IeHHEe CIIUCKA JIMTepaTyphbl:

4.1. Pa3mep ab3arja crvcka ymrepatypsl - 0,25 cM (OTCTYTT CHapy»Ku);

42. B cratbe criefyeT OTAaBaTh MpeArIoOUTeHHe HAyYHbIM CTaThsiM, MOHOrpadusM u
JPyTUM JJOCTOBEPHBIM MCTOYHMKAM I0ocaeJHuX 5-10 ner;

4.3. JluTepaTypHble CCBIJIKM B TEKCTe /IalOTCSl B KPYIJIbIX cKoOKaxX. CcbUIKa TMpe/CcTaB/sieTcs B
BU/le (haMuIMy MepBOro aBTopa U rofia U3/laHusl JIUTepaTypHOr0 UCTOUHUKA,;

4.4. He 60mee 2 CCbUIOK Ha CBOM TPY/Ibl

45. B crvcke nuTepaTypbl UCTOYHUKU MPUBOASATCA T0 ardaBUTHOMY nopsiaky. CHauana Ha
asep0Oali/pkaHCKOM, 3aTeM Ha PYCCKOM (C/IaBSHCKOM), ¥ B KOHI[e Ha APYTMX WHOCTPAHHBIX sS3bIKaX
C JIATUHCKUM anaBUTOM, BKJIHOUAsi aHTJTUHCKUM;

4.6. Jluteparypa [0/DKHa OBbITb TIpeACTaB/ieHA HAa OPUTHHA/ILHOM sI3bIKe OIMyOJIMKOBaHUS
WCTOYHMKA, C MOC/eytollel TpaHCauTepaLyei.

Ccbuika Ha cmambio

Oliyev D.R. NaCl duzunun miixtalif qatihqlarimin bugda (T.durum Desf.) genotiplarinin bazi
morfoloji gostaricilarine, malondialdehidin miqdarinda va kataloza fermentinin faalligina tasiri.
AMEA-nin Xaborlori (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence
of NaCl salt concentration on some morphological indicators, malondialdehyde quantity and
activity of catalase enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of
ANAS (Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xt A.B., AaToHoBa O.FO., Muponenko H.B., I'aBpunenko T.A., Adanacenko O.C.
YcroiuuBoCcTh KapTodessi K KapaHTHHHBIM 0osie3HsIM. Baeu108cKuli HCYypHAn 2eHemuku Uu
cenekyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu.,
Mironenko N.V.,

Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M,, Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis
and sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

CcbL1ka Ha Mamepuasn KoHgepeHyuu
Osgarov A. Qarabagin florasi, bitki ortiiyii va bitki ehtiyatlarinin tadqiqinin asas istigamatlari.
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“Qarabagin biomiixtalifliyi, torpaq va su ehtiyatlari: ke¢cmisi, bugiinii va galacayi” mévzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past,
current and future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]
Kypuna A.B., AprembeBa A.M. Ilpu3HakoBas Koyutekimsi Raphanus sativus L. BUP. B: Cob.
Te3UCOB MeXIyHap. KoH®. «125 ner mpukiagHoi 6oTanuku B Poccum», 25-28 Hos6. 2019 .
CII6., 2019;155. DOI 10.30901/978- 5-907145-39-9. [Kurina A.B., Artemyeva A.M. Trait-
specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years
of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI
10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in
the presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from
Genome to Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-
133. DOI 10.1007/978-4-431-55675-6.

CcbLiKa Ha KHU2y

Musayev 9.C., Hiiseynov H.S., Mammadov Z.A. Danli-taxil bitkilarinin seleksiyasi sahasinda
tadqiqat islarina dair tarla tacriibalarinin metodikasi. Baki :”Miiallim nasriyat1”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research
works on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BaBunoB H.W. VimmyHuTeT pacTeHuii K H(EKIMOHHBIM 3abosieBanusiM. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kiihn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. II. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. TlopsiioK MOC/Ie[0BaTe/IbHOCTH JIMTepaTyPHbIX MCTOUHUKOB: aBTOPbI CTaTbU (LLIPUPT -
JKUPHBIN), TOZ W3/laHUsI B KPYIJIOW CKOOKe (IIPUQT - OObIUHBIN), Ha3BaHWe CTaTbd, Ha3BaHUE
MEepUOINUeCKOr0 M3JaHusl - JKypHas, COOpHHUK, TOM, HOMep W3[aHusi (KypHana, COOpHHKa,
KHUTH), HOMEP WX KOJIUYEeCTBO CTPaHUI] (IIPUPT - OObIUHBIN).

5. Cratbu J0O/DKHBI  OBITH  OTIpaB/AeHbl TI0  3/M€KTPOHHOW  TOuTe 10  afipecy
genresjournal@gmail.com, caiitr - www.genresjournal.az nos 3aronoekom “Electronic
submission for GRI”.

6. Cratbu OyayT OTHpaBieHbl B I€YaTh [0 PELIeHWI0 PeAAKIIMOHHON KOJIJIEruM Ha
OCHOBAHHUU TOJIOKUTE/IbHBIX OT3bIBOB aHOHUMHBIX Pel|eH3eHTOB.

7. Apgpec pegakimy: WHCTHTYT TeHeTHUYeCKHMX pecypcoB MHHHCTePCTBA HAyKH H
oOpa3zoBanusi A3sepOaiimkanckoir Pecny6smmku, AsepbOaiimkas, baky, AZ1106, mp.
Aszapsbir, 155

8.  OnektpoHHas mouTa: genresjournal@gmail.com; Ten.: (+99412) 562-99-28

ITPUMEYAHME: xypHai BbIXOAUT JBa pasa B rof. CraTtby, COCTaB/IeHHbIE He B
COOTBETCTBUM C TPeOOBaHUSIMH >KypHasia, He TyO/TUKYOTCS.
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REQUIREMENTS AND GUIDELINES

for manuscripts submitted to publish in the journal
Proceedings of the Genetic Resources Institute
Ministry of Science and Education of the Republic of Azerbaijan

The Proceedings of the Genetic Resources Institute Ministry of Science and Education of
the Republic of Azerbaijan is the first scientific journal of Azerbaijan, indexed in the International
System of Agricultural Sciences and Technologies (AGRIS) of the Food and Agriculture Organization
of the United Nations (FAO) on March 25, 2022, having a special identification code (ISSN
2223-5817, Online - 2790-7988) and publishes the results of original, interdisciplinary
researches previously unpublished except for the thesis, other high-quality articles that are not at
the submission stage for publication in journals and books on genetics and genomics, biological
resources and breeding, biochemistry and physiology, as well as in various fields of related
sciences.

Serial articles are not published. The positions of the authors and the editorial board
must coincide.

The article may be published in one of three languages: Azerbaijani, Russian or English.

The volume of a manuscript should not exceed 4-8 pages, respectively, and review articles
should not exceed 8-10 pages.

At the end of the article presented in the Azerbaijani language, an abstract with the same
content should be given in English and Russian, the end of the article presented in the English
language in Azerbaijani and Russian languages, and at the end of the article presented in the
Russian language in Azerbaijani and English languages. Keywords and the UDC index should be
indicated in the article (the editorial board is not responsible for the accuracy of the UDC index).
The title of the article should be short, reflect the content and not exceed 100 characters.

Structure of manuscripts:

1. Research articles should include the following sections:

INTRODUCTION

MATERIALS AND METHODS

RESULTS AND DISCUSSION

CONCLUSION (optional for review articles)

REFERENCES
In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3
sentences) and placed before the REFERENCES, with the expression of gratitude to persons or
scientific organizations related to the work.

In review articles, the division of sections is left to the discretion of the author.

1.2.  The INTRODUCTION section provides a brief overview of research in this area in recent
years and justifies the relevance of the study;

1.3. The MATERIALS AND METHODS section, clearly describes the materials, used
methods and implementation of research, the used equipment and facilities with the brand and
country of the manufacturer.

1.4. The section RESULTS AND DISCUSSION should reflect the progress of the study, the
obtained results and their discussion. For manipulating data, tables, graphs, diagrams,
photographs, and chemical and mathematical formulas can be used.

1.5. The CONCLUSION section summarizes the results of the study.

1.6. In special cases, the ACKNOWLEDGMENTS section (no more than 2-3 sentences)
placed before the REFERENCES section, expressing gratitude to individuals or scientific
organizations related to the work, is also accepted.

VVVVYVEE

168



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XV(2026), Ne 1

2. Guidelines for the preparation of manuscripts:

2.1.  Manuscripts should be submitted in MS Office Word format (versions 97- 2003 and
higher);

2.2. A4 format. Page margins: top - 2.5 cm, bottom - 2.5, left - 3 cm, right - 1.5 cm.

2.3. Indicate UDC indices (font - bold, left aligned. Size: 12);

2.4. Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

2.5. The name and surname of the author(s) in capital letters, academic degree and scientific
title should be indicated, and the name of the corresponding author required to be marked by an
asterisk (font - bold, left alignment. Size: 11);

2.6.  Full name and address of the scientific institution in which the author(s) work, as well as
the e- mail address of the corresponding author (font - regular italics, left justification. Size: 11).
(The word e-mail or "electronic mail" is not recorded);

2.7.  The abstract of the manuscript should be in the language of the manuscript - no more than 250
words (font - bold, simple, aligned. Size: 11);

2.8.  Keywords (no more than 7 words) - placed after the abstract (font - bold italic. Size: 11);
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