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1. BiOLOJI EHTIYATLAR va SELEKSIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT:633.11:632.4

YUMSAQ BUGDA (Triticum aestivum L.) GENOTIPLORINDO
BIOMORFOLOJI VO FITOPATOLOJIi GOSTORICILORIN
QiYMOTLONDIRILMOSI

NORGIZ SIRACLI *, ZEYNAL 9KPOROV, SEVINC NURIYEVA

Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki s., AZ 1106, Azadlq
pr. 155
nargiz.siracli@gmail.com

Bugda (Triticum aestivum L.) diinyada qlobal arzaq tohliikasizliyinin tomin olunmasinda an
miihiim bitkilordon biridir,elocods stresslora davaml, yiiksok vo keyfiyyatli sortlarin yaradilmasi
miiasir seleksiya islorinin asas istigamatlorindan biridir. Biotik stress amillora, xiisusila sar1 pas va
unlu seh xastaliklorino davamh formalarin sec¢ilmasi xiisusi shamiyyato malikdir. Bu baximdan
genotiplorin biomorfoloji slamatlors gors qiymoatlondirilmasi miihiim shamiyyat kasb edir.

Tadqiqat isi yumsaq bugdanin (Triticum aestivum L.) 61 genotipinin biomorfoloji alamatlari ,
sar1 pas vd unlu seh xastaliklorino davamhhgin Oyronilmasidir. Tadgiqatlar zamam bitkinin
hiindiirlilyii, asas siinbiiliin uzunlugu, asas siinbiilds siinbiilciiklorin say1, hamg¢inin sar1 pas vo unlu
seh xastoliklorino yoluxmas: tarla soraitindo qiymatlondirilmisdir. Statistik tohlillor naticasindo
genotiplor arasinda slamatlor iizro miidyyon variasiya miioyon edilmisdir. Har genotip iizrs 5 bitki
iizarinds olcmoalar aparilmis va orta gostoricilor hesablanmisdir. Aparilmis analizlor naticasinda
genotiplor arasinda morfoloji slamatlor va xastalikloro davamliliq baximindan shamiyyatli farqlor
miidyyon edilmisdir. Statistik tohlillorlo yanasi, slamotlor arasinda korrelyasiya slagalori do
miiayyan olunmusdur. Naticolor bitkinin hiindiirliiyii ilo siinbiil uzunlugu arasinda zsif( r=0.25),
bitkinin hiindiirliyii ilo siinbiilciik say1 arasinda zsif monfi (-0.33) slagonin mévcud oldugunu
gostormisdir. Sar1 pas, unlu seh ils bitki hiindiirliiyii arasinda iss zaif miisbat korrelyasiya (r=0.32;
r=0.29) miidyyon edilmisdir. Todqiqat zamani aldo olunan gostoricilorin statistik etibarhhig:
variasiya gostoricilori vo korrelyasiya amsallar1 asasinda qiymoatlondirilmisdir. Miioyyon edilmisdir
ki, morfoloji slamatlari ilo xastalikloro davamhihq gostaricilori arasinda miisyyan qarsiligh slaqa
movcuddur. Bu slagalorin miidyyon edilmasi seleksiya prosesinds kompleks yanagsmanin tatbiqind
vd perspektiv genotiplorin daha doqiq sec¢ilmasina imkan yaradir. Tadqgigatin naticalari golocak
seleksiya islorinin optimallasdirilmas1 vo adaptiv potensiala malik genotiplorin formalasdirilmasi
baximindan miihiim shamiyyat kasb edir. 9lds olunmus naticalor seleksiya islorinds yiiksok
mohsuldar vo xoastoliklora davamh genotiplorin secilmasi iliciin perspektivli ilkin materiallarin
miidyysn edilmasing imkan verir.

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

GIRIS

Bugda (Triticum aestivum L.) diinayda vo Azorbaycanda genis becorilon miihiim orzaq
bitkisi olmagqla yanasi ohalinin bir qrupu ii¢lin asas gida vo ziilallarin, karbohidratlarin vo diger
hoyati vacib elementlorin mithiim monbaoyi hesab olunur. Bu iso daim doyison pohriz vordislori
va ohalinin xeyli deracads artimu ilo slagedar bugdaya davamli tolobat oldugunu gostarir. Buna
gbro do orzaq tohliikosizliyini tomin etmok, elocodo davamli istehsal tisullarim1 stimullasdirmaq
liciin  bugdanin kond tosarriifatina dair qida zencirinin dork edilmesi vacibdir. Bu baximdan
seleksiyagilarin baslica magsodi daha mohsuldar bugda sortlarim1 yaratmaqla mohsul istehsalina
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0z tohfalorini vermokdir. (Dixon, 2009). Bugda bitkisi ziilallari, vacib elementlori, lipidlori vo
vitaminlori 6zlinda ehtiva edir. Onun abiotik va biotik stresslora davamli formalarin, sortlarin
yaradilmas1 hesabina bugdanin mohsuldarligini artirmaq olar. Genotip va atraf miihitin qarsiliqh
tosiri bugdada mohsuldarligin va keyfiyyotin yaxsilasdirilmasinda miihiim rol oynayir (Kumar,
Sharma 2016). Bugda bitkisinin mohsuldarligina tosir edon amillordon biri do miixtalif
xostoliklordir. Hazirda bugda istehsalinda mohsuldarligin azalmasma sobob olan asas
problemlorden biri bugda okinlorinde genis yayilmis xastaliklordon olan sar1 pas vo unlu seh
xastalikloridir. Miioyyan olunmusdur ki, Unlu seh (Blumeria graminis f. sp.tritici) xostaliyi
bugda istehsalinda ciddi iqtisadi itki ilo noticolonir (Alam, 2014). Bundan olavo unlu seh
xostoliyi bugda becarilon bir ¢ox 6lkolords il boyu 6ziinli gostorir vo mohsul itkisi miivafiq
olaraq Rusiya, Brazilya vo Cin kimi 6lkolords 35%, 62% vo 40%- qodordir. Sar1 pas xastoliyi
(Puccinia striiformis f.sp.tritici) iso bugda bitkisindo adaton 5-30% mohsul itkisino sabab olan
asas gobalok xastaliyidir. Qeyd etmoak olar ki, daha yiiksok hassas sortlarda 40-50% yaxud daha
¢ox mohsul itkisino sobob ola bilor. Umumiyyatla, xostolikloro davamli vo yiiksok mohsuldar
genotiplorin secilmasi seleksiya prosesindo miithiim ohomiyyat kasb edir. (Beznosko., 2023). Bu
baximdan genotiplorin biomorfoloji olamaotlor ilizro do qiymotlondirilmosi xiisusi aktualliq
dasiyir. Beloliklo genotiplorin biomorfoloji gostericilor iizro gqiymotlondirilmasi  onlarin
potensialinin miloyyon edilmasindo osas meyarlardan biri kimi hesab edilir.Toqdim edilon bu
todgiqat isindo yumsaq bugda genotiplorinin biomorfoloji sociyyssi vo onlarin xastaliya
davamliliq gostoricilori olmusdur. Bugdanin biomorfoloji xiisusiyyatlori mohsuldarligin
artirllmasinda elocodo hor bir olamotin ohomiyyetinin qiymatlondirilmasinds halledici rol
oynayir vo sortlarin miioyyon edilmasi iiclin asasdir. Qeyd etmok olar ki, uzun vo mohsuldar
stinbiil potensial olaraq bugdanin mohsuldarhiginin yaxsilagdirilmasina komok edo bilar.
Stinbiiliin uzunlugu stinbiilciiklorin sayr vo hor siinbiildo ¢igoklorin sayr moshsuldarligin
yaxsilagdirilmasi tiglin boylik ohomiyyat kosb edir. Siinbiilcliklorin sayinin artmasi potensial
olaraq donlorin sayinin artmast ilo olagodardir. Bundan slavo siinbiiliin uzunlugunun hom
genotipik, hom do fenotipik saviyyados siinbiilciiklorin say1 ilo miisbat alagasi var. Morfoloji
olamatlor, o climlodon bitki hiindiirliiyii, siinbiiliin uzunlugu vo stinbiilciik sayr mohsuldarligin
formalagmasinda miihiim rol oynayir va seleksiya prosesinda genotiplarin qiymatlondirilmosinda
genis istifado olunur. Aparilan bu todqiqatin mogsadi yerli vo introduksiya olunmus yumsaq
bugda genotiplorinin biomorfoloji gostoricilorini, sar1 pas vo unlu seh xostolikloring
davamliligin1 qiymotlondirmokdon ibaratdir.

MATERIAL VO METODLAR

Todgiqat islori 2024-2025-ci illordo Genetik Ehtiyatlar Institutunun Abseron Tocriibo
Bazasinda apartlmigdir. Todgiqat materiali kimi Genetik Ehtiyatlar Institutunun Milli
Genbankinda saxlanilan 9 yumsaq bugda ndévmiixtolifliyi vo Okingilik Elmi Todqiqat
Institutundan oldo edilmis 52 yumsaq bugda genotipindon istifado olunmusdur. Tacriibo
sahasindo sopin 2024-cii ilin noyabr aymin birinci onglinlilylinds aparilmis, kiitlovi ¢ixis is9
noyabr aymin ikinci ongiinliiylinde miisahido edilmisdir. Vegetasiya miiddotinde niimunslor
boruyagixma, siinbiilloms, siidyetismo vo mumyetismo fazalarinda miintozom olaraq damei iisulu
ilo suvarilma aparilmigdir. Bu iisulla suvarilma zamani torpagin humus qati qorunur, elocads
hom suya hom do isci qiivvasine gonaot olunur. Saho soraitindo hor bir genotip lizro 5 bitki
segilorak bitkinin hiindiirliiyii, osas siinbiiliin uzunlugu, asas siinbiildo siinbiilciik say1 miioyyan
edilmigdir. Bundan slava, genotiplorin sar1 pas vo unlu seh xostaliklorine yoluxma saviyyasi saho
soraitindo vizual tsulla (0-9 bal skalasi {izro) qiymatlondirilmo aparilmisdir. Todqiq olunmus
gostoricilor osasinda orta qiymotlor, minimum vo maksimum oldo edilon qiymaotlor
hesablanmigdir. Olamotlor arasinda garsiligli olagolorin miioyon edilmosi mogsadilo Pearson
korrelyasiya omsali hesablanmisdir. Statistik tohlillor Microsoft Excel program tominatinda
aparilmigdir.
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Alinmisg gostoricilorin  statistik islonmosi Microsoft Excel 2010 proqrami vasitosilo
aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiq olunan yumsaq bugda genotiplori biomorfoloji alamatlor vo xastolikloro davamliliq
baximindan bir-birindon shomiyyatli deracads forqlonmisdir. Bitkinin hiindiirliiyii, asas siinbiiliin
uzunlugu, osas siinbiilds siinbiilciik say1, sart pas vo unlu seh xastoliklorino yoluxma soviyyosi
genotiplar tizra geyd olunur. ©lds olunan naticalar tasarriifat shomiyyatli gostaricilar lizro genis
variasiyanin mdvecud oldugunu gostormisdir.

Cadval 1.
Genotiplarin biomorfoloji vo xastalik gostaricilorinin statistik parametrlori
(orta,minimum,maksimum va korrelyasiya)
Gostorici Orta Minimum Maksimum | r (bitkinin boyu ila)
Bitkinin hiindiirliiyii(sm) 98.27 84 113 -
Osas siinbiiliin 10,91 7,2 49,5 0.25
uzunlugu(sm)
Osas siinbiildo 18,61 14,6 23 0.33
siinbiilciik say1
Sar1 pas(bal) 19 1 4 0.32
Unlu seh(bal) 4,31 0 9 0.29

Cadval 1-ds togdim olunan naticolordon goriindiiyii kimi, todqiq olunan genotiplor arasinda
biitlin  gostoricilor iizro doyiskonlik miisahido olunmusdur. Bu forqglor onlarin genetik
xiisusiyyatlori va becarilma soraitino reaksiyasi ilo izah oluna bilar.

Cadval 2.
Yumsaq bugda genotiplarinin biomorfoloji va xastolik gdstaricilori
Bitkinin Osas siinbiiliin

Genotipin adi hiindiirlityii uzunlugu Unlu seh Sar pas
Qobustanl 99 8,8 4 3
Qirmizi giil 1 94.2 10 4 3
Q1z1l bugda 107.4 9,5 3 3
Nurlu-99 95.8 10,1 2 1
Mirbasir-128 108.8 8 3 2
Okingi-84 113 9 3 2
Zirve-85 103.2 9,2 4 1
Fatimo 119.6 8,4 4 3
Azari 112 11,5 4 1
Murov-2 103.6 10,56 6 3
Toraqqi 109.4 13,2 5 4
Ugur 118.8 9,4 4 4
Sofaq-2 103.6 11,2 1 4
Giinosli 99.2 11 5 2
Forohim 108.6 11,8 6 2
Qualite 97.4 10,6 6 2
Osgoran 93.6 13 6 2
loyaqotli-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

Motin 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

Soba-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 7 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(hostianum
x ferrugineum) 113.8 13,4 3 2
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Cadval 2-ds toqdim olunan moalumatlar asasinda miisyyon edilmisdir ki, genotiplor arasinda
biomorfoloji vo fitopatoloji gostoricilor {izro ohomiyyatli forqlor mdvcuddur. Bitkinin
hiindiirliiyli izro on yiliksok gostorici Glinogli genotipi, on asagi iso Baqrat genotipindo geydo
almmigdir. Digor gostaricilor lizro do oxsar olamatlor miisahids edilmisdir.

Todqiq olunan yumsaq bugda genotiplorindo biomorfoloji vo fitapotoloji gdstoricilor
miiqayisoli sokildo qgiymotlondirilmisdir (Sokil 1). ©Olds olunan naticalor gostormisdir Ki,
genotiplor arasinda hom biomorfoloji slamotlor, hom do xastoliklora yoluxma soviyyasi iizro
mioyyon forqlor mévcduddur. Olamotlor arasi korrelyasiya tohlili iso bazi gostoricilorarasinda
zoif vo orta soviyyali slagalorin moévcud oldugunu gostormisdir. Biomorfoloji alamatlor {izro
misahido olunan doyiskonlik genotiplorin genetik miixtalifliyi ilo alagodardir vo seleksiya tigiin
perspektiv materiallarin se¢ilmasinds miihiim shamiyyat kasb edir.

Yumsaq bugda genotiplarinin biomorfoloji va
fitopatoloji gostaricilarinin miigayisali tahlili

150
100
113
50
0 - 0 10,917,249,50,25 18,6m46230,33 19 1 4 032 431 0 9 0,29
0 | ==, | - I . - — —
Bitki Osas slinbulin 9sas slinbilda Sari pas (bal) Unli seh (bal)
hindurliyl(sm) uzunlugu(sm) stinbulcik sayi

HOrta HEMinimum & Maksimum ®r (bitki boyu ila)

Sakil 1: Yumsaq bugda genotiplarinds biomorfoloji slamatlorin orta, minimum va maksimum
gostaricilori va slamatlorarasi korrelyasiya naticalari

Tadqiq olunan 61 genotip iizra bitkinin hiindirliyiiniin  gostaricilorinin  doyiskonliyi
genotiplor arasinda shamiyyatli forqlorin mdévecud oldugunu gostorir. Bu forglor bitkilorin genetik
xUisusiyyatlori vo becorilma soraitino uygunlasma qabiliyyati ilo slagadardir. Genotiplor arasinda
bitkinin hiindiirlilyiiniin doyiskon olmasi onlarin genetik xiisusiyyotlori vo miihit amillorino
reaksiyasi ilo olagodardir. Alinmis noticalor genotiplor arasinda morfoloji miixtalifliyin mévcud
oldugunu gostorir. Bundan bagqa osas siinbiiliin uzunlugu iizro orta gostorici 10.91 sm olmus,
minimal vo maksimal qiymatlor iso miivafiq olaraq 7,2 vo 49,5 sm arasinda doyismisdir.
Siinbiiliin  uzunlugu mohsuldarligin ~ formalasmasinda miihiim olamot hesab olunur vo
genotiplorin seleksiya baximindan qiymotlondirilmosindo ohomiyyetlidir. Osas siinbiiliin
uzunlugu lizrs oldo olunan naticolor gdstorir ki, bu olamot genotiplor arasinda doyiskon xarakter
dasiyir vo mohsuldarligin formalagmasinda miihiim rol oynayir. Siiniibiiliin uzunlugunun artmasi
potensial mohsuldarliga miisbot tosir edon osas komponentlordon biri hesab olunur. Osas
slinbiilds siinbiilciik say1 lizro maksimum vo minimum gdstarici 14,6-23 intervalinda doyismis,
orta gostorici 1so 18,61 olmusdur.Bu gostorici mohsuldarligin struktur elementlorindon biri
olmagla seleksiya baximindan miihiim ohomiyyat kosb edir. Qeyd etmok lazimdir ki, yumsaq
bugdanin mohsuldarhiginin yaxsilagdirilmasinda ¢oxsayli genetik vo otraf miihit amillorinin tosiri
altinda formalasan bir siinbiildoki siinbiilciik say1 olamati 9sas rol oynayir. Miioyyon olunmusdur
ki, bugdanin mohsuldarligini toyin edon asas komponentlor sirasina bir hektarda siinbiil say, bir
stinbiildo don say1 vo 1000 denin kiitlosi osas olamatlor kimi doyorlondirilir (Ma J., 2019).
Umumiyyatlo bir siinbiildoki siinbiilciik say1 va bir siinbiildoki don say1 bu iki komponentdon hor
hans1 birinin artmasi yumsaq bugdanin mohsuldarligin1 birbasa yaxsilasdira bilor (Rasheed S,
Venkatesh P., 2022). Sar1 pas vo unlu seh xostoliklorino gars1 davamliliq baximindan
genotiplor arasinda forglor miisahido olunmusdur. Bozi genotiplor bu xostaliklora garst nisboton
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davamliliq gostormis, digorlori iso daha yiiksok hossasliq niimayis etdirmisdir. Bu iso onlarin
seleksiya islorindo istifado perspektivlorini miioyyonlosdirir. Sar1 pas iizro orta yoluxma
soviyyosi 1,90 bal olmusdur. Bozi genotiplordo xastoliyo yoluxma zoif soviyyado miisahido
olunsa da, ayri-ayr1 genotiplor nisboton hossasliq gostormisdir. Unlu seh xastoliyi lizro iso 4,31
bal togkil etmisdir ki, bu da bazi genotiplorin xastoliklors nisboton davamli oldugunu gostorir.
Umumilikda, bitkinin boyu vo siinbiil uzunluguna malik genotiplor mohsuldarliq baximindan
perspektivli hesab olunur, eyni zamanda sar1 pas vo unlu seho qars1 doziimliiliik daha ¢ox doyer
kasb edir. Bu noticolor gosatirir ki, seleksiya materiallar1 hom mohsuldarliq, hom do xostoliys
doziimliiliiyli baximindan secilmalidir. Qeyd eds bilarik ki, tadqiq olunan bu gostaricilorin bir-
birilo olagesini qgiymotlondirmok T{i¢ilin korrelyasiya analizi do aparilmisdir. Aparilmis
korrelyasiya analizi naticasinds bitkinin hiindiirliyii ils siinbiiliin uzunlugu arasinda zoif miisbat
olaga (r= 0,25) miioyyan edilmisdir. Bundan basqa bitkinin hiindiirliiyii ilo siinbiilciiklorin say1
arasinda iso zoif monfi korrelyasiya (r= -0,33) miioyyon olunmusdur. Bu iso vegetativ inkisafin
artmasi1 ilo generativ struktur elementlori arasinda miioyyon balansin mévcudlugunu gostors
bilor. Siinblil uzunlugu ilo siinbiilciik say1 arasinda iso ¢ox zoif vo statistik baximdan
ohomiyyatsiz miisbat slage (1= 0,04) miioyyon edilmisdir. Natico etibari ilo gostoricilor arasinda
birbasa xotti asililigin olmadigi gonastino golmok olar. Xastolikloro goldikdo iso sar1 pasla
bitkinin hiindiirlityli arasinda zaif miisbat korrelyasiya (r= 0,32) miiayyan olunmusdur. Bu natico
iso onu gostarir ki, hiindiir genotiplor miiayyan daracads xastaliys daha hassas ola bilor. Bu da 6z
novbasinds iqlim soraiti vo eyni zamanda yarpaq sathinin xiisusiyystlori ilo olagali ola bilor.
Unlu seh xastoliyi ilo bitkinin hiindiirlityli arasinda iso zoif miisbat korrelyasiya alagasi yoni (r=
0,29) geyds almmusdir. Umumilikde yumsaq bugdanin tadqiq olunan genotiplerinin siinbiiliin
uzunlugu, stinbiilciiklorin say1, xastolik gdstaricilari va bitkinin boyu ilo korrelyasiyasi Cadval 1-
do 6z oksini tapmusdir.

Beloliklo todqiqat naticosindo dyronilon yumsaq bugda genotiplori arasinda biomorfoloji
olamotlor vo sar1 pas, unlu seh xostoliklorine davamliliq baximindan ohamiyyatli forqlor
miloyyan edilmisdir. Miioyyon edilmis variasiya vo olamatlorarasi korrelyasiya olagolori
seleksiya prosesinda kompleks qiymotlondirmoenin vacibliyini gostormisdir. Todqiqat naticasinda
yiiksok mohsuldarliq potensialina vo xastaliklora nisbi davamliliga malik perspektiv genotiplor
secilmis vo golocok seleksiya islorindo ilkin material kimi istifado olunmasi magsedouygun
hesab edilmisdir.
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OHEHKA BHOMOP®OJIOI'HYECKUX U PUTOHNATOJJOTMYECKHUX
MOKA3ATEJIEU TEHOTHUIIOB MAT'KOU NIUIEHULBI (Triticum aestivum L.)

Haprus Cupaaxisl , 3eiitnan Axnepos, Cesunax Hypuesa
Unemumym eenemuueckux pecypos Munucmepcmea Hayku u 00pazo8anus
Aszepbaiiosicanckoti Pecnyonuxu

[Muiennma (Triticum aestivum L.) siBisieTcst 0JJHOW M3 OCHOBHBIX IPOJOBOJILCTBEHHBIX KYJIBTYD B
MHUpE, a TIOBBIIICHUE YPOXKAWHOCTH OTHOCHTCS K MPUOPUTETHBHIM HAIPABICHUSM COBPEMEHHBIX
CENIEKIIMOHHBIX TporpamMM. buoTwueckne crpeccoBble (aKTOPBI, B YAaCTHOCTH JKENTas prKaBUMHA U
MYYHHCTasl poca, SBISIOTCS OJHHMH M3 OCHOBHBIX NPUYMH CHIDKEHHS YpO)KaWHOCTH. B cBsi3u ¢ 3THM
OLIEHKAa TeHOTHIIOB 110 OMOMOP(OIOrHIecKUM MPU3HAKaM IPHOOpeTaeT 0coboe 3HaUCHHE.

Llenpio MccnenoBaHus SBISUIOCH M3ydYeHHE OMOMOP(OJIOTHUYECKHX TMPU3HAKOB W YCTOWYHMBOCTH K
KEITOW prKaBUMHE M MYYHUCTOM poce y 61 renorumna msarkoi mmenuis (Triticum aestivum L.). B xoxe
HCCIICZIOBAaHMSI B TIOJIEBBIX YCJIOBHSX OBUIM OLIEHEHbI BHICOTa PACTEHMH, [UIMHA TJIABHOI'O KOJIOCa,
KOJIMYECTBO KOJOCKOB B TIJIABHOM KOJIOCE, A TaKXKE CTEIEHb IOPAKEHMs XKENTOM PpPHKABUMHOU U
MYYHHUCTOH POCOM.

CraTUCTHUECKUM aHaIU3 BBISIBUI BapHaOEeNbHOCTh NMPU3HAKOB MEXIY IeHOTHNamu. st Kaxmoro
TEHOTHIIA U3MEPEHUs TPOBOAMIINCH Ha MATH PACTEHUSIX C MOCIEAYIOIIMM PacuéToM CPEeJHHUX 3HAYECHUI.
Hapsiny co cratucrudeckoid oOpaOOTKOM NaHHBIX OBUT MPOBEAEH KOPPEINSIMOHHBIM aHAIN3 MEXIY
MpU3HAKaMH. Y CTaHOBJIEHA cllabasi MOJIOKUTEIbHAS KOPPESLHS MEXAy BBICOTOM PAacCTeHUH M AJIMHOU
konoca (r = 0,25), cnabas oTpuuareibHas KOPPEIALMS MEXIY BBICOTOH pPacTeHHH M KOJIMYECTBOM
kojockoB (r = —0,33), a Takxe ciabasi MOJOKUTENbHAS CBA3b MEXIy BBICOTOW PACTEHHH M CTENEHBIO
nopaxenusa xéntor pxaBunHoi (r = 0,32) m myunucrtoir pocort (r = 0,29). B xone wnccnenoBanus
CTaTUCTUYECKas JOCTOBEPHOCTb IOJNYYEHHBIX IIOKa3aTejeldl OLeHHBajach Ha OCHOBE IOKa3aTesen
BapHalui U KOXPQHUIMEHTOB KOPPEISAIMU. Y CTAHOBIICHO, YTO MEXY MOP(OIOTHIECKUMH TTPU3HAKAMU
M TIOKa3aTeNsIMH YCTOWYMBOCTH K OOJIE3HAM CYIIECTBYET ONpenes€éHHAas B3aUMOCBS3b. BrIsBIeHME
JAHHBIX B3aMMOCBSI3€H MO3BOJIAET MPUMEHATH KOMIUIEKCHBIH MOIX0/ B CENEKIIMOHHOM Ipoliecce U 0ojee
TOYHO OTOMpaTh NMEPCHEKTUBHBIE TeHOTHUMNBI. [loydeHHbIe pe3ynbTaThl UMEIOT BaKHOE 3HAYCHUE JUIS
ONTUMH3AIMK OyIyIIMX CENEeKIMOHHBIX TporpaMM H (QOpPMUpPOBAHUS TEHOTHUIIOB C BBICOKHM
aJanTUBHBIM TNOTeHUUaoM. llomydeHHbIe pe3ynbTaThl MOTYT OBITH HCHOJNB30BaHBI B CEIEKIMOHHON
pabote nipu 0TOOpE BHICOKOIIPOAYKTHBHBIX M YCTOWYHMBBIX K O0JIE3HSIM F€HOTHUIIOB.

Knrouesvie cnosa: msexas nuwenuya (Triticum aestivum L.), 6uomopgonocuueckutl ananus, icénmas
PIICABUUHA, MYUHUCASL POCA, KOPPEAYUOHHBIN AHATU3.
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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. ldentification 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 ILO OLAQOSI

ALMAS 9S9DOVA

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

Ohalinin ziilala olan ehtiyacinin 6donilmasindo donli paxlalilarin rolu ovazsizdir. Ziilal,
avazolunmaz amintursulary, vitaminlor vo minerallarla zanginliyi paxlahlarin keyfiyyatli arzaq
olmalarina tominat verir. Olkomizdos ohalinin donli paxlahlara olan talobatinin yerli mohsullar
hesabina 6donilmasi yeni davamli, mahsuldar sortlarin yaradilmasim zoruri edir. Buna da hazirda
malum olan yerli va introduksiya olunmus formalarin elmi-nazari cohatdon dyronilmasi va onlarin
potensial imkanlarinin miioyyan edilmasilo nail olmaq olar. Bir sozls insan orqanizminin giindalik
proteina talobatinin 6danilmoasinda saglam bir alternativ olan paxlah bitkilorin toplanilmasi,
oyranilmasi, artirllmasi vo yeni sortlarimin yaradilmasi boyiik shamiyyat kasb edir. Azarbaycanda
akin largasinin sahasi mohsul istehsalina imkan vermir. Buna goro do har bir region iigiin
perspektiv sortun alinmasinda bitkinin genetik ehtiyatlarimin morfobioloji xiisusiyyatlorinin
kompleks 6yranilmasi olduqca aktualdir. Maqaloda respublikanin miixtalif bolgalorindan toplanmis
va introduksiya olunmus akin largasina (Lathyrus sativus L.) aid sortniimunslorin mohsuldarhqda
boyiik oshomiyyato malik struktur elementlorinin qiymotlondirilmasi verilmisdir. 9kin lorgasi
niimunolorinin kompleks dyranilmasi, onlarin seleksiyasinda tasarriifat-qiymatli slamoatlora malik
donor vo genetik monba olaraq ilkin seleksiya materialimn yaradilmasina imkan verir.
Apardigimiz tadqiqatda bitkilorin biometrik analizlori gostordi ki, mohsuldarhgi asason asas
dlamatlorin dayiskonliyi, genotipik miixtaliflik vo becorilma ilinin voziyysti miidyyan edir.
Jlamoatlordan bitkids donin vo paxlanmin say1 vo danin Kkiitlasinin variasiya oamsah orta shamiyyatli
olmagqla dayiskonliyin giiclii gostoricisidir. Paxlada donin say1, 1000 donin kiitlasindoaki dayiskanlik
orta saviyyada olmalar ilo xarakterizo olunur. Paxlada danin say1 ilo bitkido donin say1 arasinda
giiclii miisbat korrelyasiyanin; 1000 donin kiitlasi va bitkido donin sayi; 1000 donin kiitlasi vo
paxlada danin sayi, bitkido paxlanin say1; toxumun Kkiitlasi vo govdonin uzunlugu arasinda iss cox
zdif alaganin oldugu da miiayyan edilmisdir.

Acar sozlar: mohsul, donin sayi, 1000 danin kiitlasi, struktur elementlori, akin lorgasi, seleksiya.

GIRIS

Hazirk1 dovra qodar geyri-ononavi bitkilors aid edilorak okin lorgasi istor diinyada, istorsa do
respublikamizda az becorilmis, onun bioloji vo mohsuldarliginin potensial imkanlar
qiymatlondirilmomisdir. Bu da bitkinin kifayot qodor bioloji xlisusiyyatinin va okin
texnologiyasinin  Oyronilmomasi ilo  baghdir. Fikirimizes okin lorgasinin aqrobioloji
xilisusiyyatlorinin hor torofli todqiq olunmasi, onun golocokds genis becorilmosine imkan
veracakdir.

Okin lorgosi (Lathyrus sativus L.) birillik donli paxlali bitkidir. Osas bitkilarlo miiqayisado
okin lorgasi movcud soraitin toloblorine uygun olaraq dayaniqli kond tosorriifati {iciin model
mohsul vo miinbit torpaqlarda okin sistemlorinin saxolondirilmasi iiclin maraqli alternativ hesab
olunur. Bu bitki forqgli torpaq vo iqlim soraitino yaxsi1 uygunlagmasi, asagi temperaturlara, sel vo
quraqliga doziimliiliik gostormasi, xastolik vo zararvericilora garst davamli olmasi, insan qidasi
vo heyvan yemi iigiin yiiksok protein torkibino malik olmasi ilo xarakterizo olunur. Ustolik
digorlari ilo miiqayisade mohsuldarliq, azot fiksasiyasi vo soranliga tolerantliq baximindan da
iistiin paxlal bitkdir.

Okin lorgssi (Lathyrus sativus L.) shomiyyotino goro Kew's Millennium Seed Bank
torofindon tanindi vo yeni iglim soraitino uygunlasdirilmasi iigiin istifado edilocok on miihiim
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qida bitkilorinin istehsalinda asas prioritet bitkilordon biri hesab edildi (Dempewolf et al., 2014).

MATERIAL VO METODLAR

Todqigat isi Elm vo Tohsil nazirliyi Genetik Ehtiyatlar Institutunun Abseron Tacriibo
Tosorriifat Bazasimin sahosindo yerino yetirilmisdir (2004-2016). Tadgigat materiali olaraq
respublikanin miixtalif bolgolorindon toplanmis, homginin xarici 6lko genbanklarindan alinmis
sortniimunalor gotlirilmiisdiir. Yigim sahodo bitkilor 90% yetisdikdon sonra ol ilo hoyata
kecirilmisdir.

Mohsulun struktur analizi yigimdan sonra lobya (Phasiolus vulgaris L.) cinsinin SEV-
Beynolxalq tosniflosmasi, homginin do Beynolxalq Biomiixtaliflik Institutunda okin lorgasi iigiin
qobul edilms metodikaya (2011) osason aparilmisdir (bymanoBa u np., 1985; Methodology,
2011).

NOTICOLOR VO ONLARIN MUZAKIROSI

Institutumuzda digor bitkilorlo yanast okin lorgesinin toplamilmasi vo Oyronilmasi
istigamotindo genis todqiqat islori hoyata kecirilir. Todqigat materiali olaraq okin lorgosi
(Lathyrus sativus L.) noviine aid 75 niimuno gétiriilmiisdiir. Bunlardan 25-i 6lko orazisindo
yayillmig, 50-si iso ICARDA- dan introduksiya olunmus miixtolif mongoli forma vo
sortniimunalorindon  ibarotdir. Bu nimunolor ¢igok vo toxumuna goro miixtolif
novmiixtalifiklorine daxildir (Asadova, 2023).

Sakil 2. Okin lorgasinin toxum Ortiiyiiniin rangine gors miixtalifliyi

Okin lorgesi genotiplori miihiim tosorriifat gostoricilorine gore qiymsotlondirilmis vo
miiqayisali  tohlil  olunmusdur (Asadova, 2023). Bu bitki genotiplori miixtalif
novmiixtolifliklorindon  (subspec.europaeus novaltinin  v.coeruleussubv.minor  Zalk. va
subspec.asiaticus novaltinin v.rubiginosus subv.minor Zalk. ) vo ekoloji- cografi qruplardan
toskil olundugu iiciin onlarda bitkdos paxlanin vo donin sayinda, homg¢ininds donin vo 1000 donin
kiitlosindo genis diapozanda variyasiya miisahids olunmusdur (Asadova va b., 2020).

Okin lorgasing aid bitkide paxlanin say: yerli formalarda orta hesabla 14-75 adod (Xorta=37
odod; VO=15,60%), ICARDA-dan alinmis niimunoalordo iso 13-122 odod (Xorta=58 odad;
VO=19,25%) arasinda olmusdur. Bitkido paxlanin say1 yerli nimunalarindon an az LASA-9 (14
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adad), LASA-44 (14 adad), oan ¢ox LASA-2-76 (75 adad); ICARDA niimunslorindan iss on az
IFLA-2636 (13 odod), an ¢ox iso IFLA-134 (122 odod) niimunasindo olmusdur. Bu gostorici
st.LASA-23-do 21 adad vo st. LASA-5-69-da iso 58 adad olmusdur (codval 1.).

Cadval 1.

Okin largasinin sortniimunslorinin bitkide paxlanin sayina gors qiymotlondirilmasi

% :%0 o 5% X ';D ’_%” o £ 8 B
= = Z52> |28 | E =) E55 |23
= (=] oS 7)) = (=] oS 7))
Z B~ - = /4 = - ‘=
St.LASA-23 Masalli 21+3,71 100 LASA-92- | Yardimh 3442574 161,9
01

LASA-1-71 Lonkoran | 61+26,73 | 290,4 | LASA-18 Lerik 54+41,75 257,1
LASA-3-75 Colilabad 41+9,59 195,2 | LASA-19 Lerik 35+8,14 166,6
LASA-4-74 Astara 49+30,58 | 233,3 | LASA-20 Lerik 19+6,51 90,4
LASA-5-69 Lerik 48+10,31 | 2285 | LASA-21 Lerik 2745,54 128,5
LASA-7-68 Colilabad | 36+11,15 | 171,4 | LASA-22 Lerik 24+6,50 114,2
LASA-8-73 Colilabad | 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 194+3,05 90,4
LASA-2-76 Colilabad | 75+60,93 | 357,1 | LASA-43 Lonkoran 21+2,94 100
LASA-74-01 Yardimh 39+8,55 185,7 | LASA-41 Colilabad 21+4.41 409,5
LASA-85-01 Yardimh 50+41,10 238 LASA-42 Masalli 16+3,36 76,1
LASA-88-01 Yardimlh 54+40,22 | 257,1 | LASA-9 Slovakiya 14+2.02 66,6
LASA-81-01 Yardimli | 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 514+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 344+1,15 58,6
GP54 ICARDA 46+7,51 79,3 | IFLA-2475 | Banglades 31+4,62 58,6
GP55 ICARDA 344200 58,6 | IFLA-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 194231 32,7
GP58 ICARDA | 44+231 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 | IFLA-143 Yunanistan | 25+1,00 43,1
GP71 ICARDA | 31+1,15 53,4 | IFLA-2973 | Banglades 1942,31 32,7
GP72 ICARDA | 3342731 56,8 | IFLA-242 Ofqganistan | 35+2,00 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 IFLA-148 Yunanistan | 47+1,53 81
GP76 ICARDA | 28+3.46 48,2 | I[FLA-142 Yunanistan | 50+3,21 86,2
GP77 ICARDA | 324289 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 | 41+2.89 70,6 | IFLA-123 Yunanistan | 5242,00 89,6
GP88 ICARDA | 41+3,61 70,6 | IFLA-151 Yunanistan | 43+2,00 74,1
GP89 ICARDA | 24+2,31 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+231 75,8 | IFLA-134 Yunanistan | 122+4,62 210,3
GP100 ICARDA | 45+2,00 77,5 | IFLA-240 Ofganistan | 32+2,00 55,1
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Bitkido donin sayr yerli formalarda 56-155 odod (Xoa=136 odod;VO=41,24%) arasinda
doyismisdir. On asagr gostorici LASA-9 (56 adad); an yiiksok gostarici iso LASA-1-71 (155
odod) niimunasinds qeydo alinmisdir. ICARDA-dan alinmis niimunslords bu gostorici 68-402
odod (Xorz=96,93 adod; VO=41,24%) arasinda dayismisdir. On asag1 gdstorici IFLA-240 (68
adod); on yiiksok gostarici GP75 (402 adod) niimunasinda olmusdur. Oyranilon niimunslords bu
gostariciyo goro kifayot godor forqin olmasi todqigatda xirda vo iri toxumlulardan istifado
edildiyi ilo do izah olunur. Belo ki, iri toxumlularda bitkids donin sayr 56-312 odad, xirda
toxumlularda iso 82-402 odod arasinda doyismisdir. Iri toxumlulardan IFLA-160 (312 adod),
xirda toxumlulardan iso GP-75 (402 odod) niimunolori bu gostoriciys gors iistiin olmusdur
(cadval 2.).

Cadval 2.
Okin largasinin sortniimunslarinin bitkide denin sayma gors qiymatlondirilmasi

'E )En =] 'E )E,[) =

2 _ 3 Ty | £2% |sf3f_s %, 2% | sis

E° T 2> |E%g |#zNETC 4% |EEi 838

z = 2 = |z = a =

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

LASA-1-71 Lonkoran | 15543,96 161,4 | LASA-18 | Lerik 126+7,89 | 131,2

LASA-3-75 Colilabad | 12845,72 133,3 | LASA-19 | Lerik 109+£8,04 | 1729

LASA-4-74 Astara 130+9,71 135,4 | LASA-20 | Lerik 106+£8,99 | 1104

LASA-5-69 Lerik 126+9,76 131,2 | LASA-21 | Lerik 92+7,00 95,8

LASA-7-68 Colilabad | 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 97+6,57 101

LASA-2-76 Colilabad | 136+6,66 1416 | LASA-43 | Lonkoran 101+3,35 | 105,2

LASA-74-01 Yardimli | 121+7,98 126 | LASA-41 | Calilabad 94+49,53 97,9

LASA-85-01 Yardimhi | 112+10,52 116,6 | LASA-42 | Masalli 95+9,12 98,9

LASA-88-01 Yardimhi | 94+8,73 97,9 | LASA-9 | Slovakiya 56x7,77 58,3

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

St.LASA-5-69 | AZE 125+9,76 100,0 | IFLA- Banglades 154+24,14 | 123,2
1870

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

GP52 ICARDA | 186+49,43 148,8 | IFLA- Morakes 98+24,24 78,4
1720

GP53 ICARDA | 284+9,02 227,2 | IFLA-479 | Efiopiya 112+0 89,6

GP54 ICARDA | 302+9,16 241,6 | IFLA- Banglades 11248,24 89,6
2475

GP55 ICARDA | 216+39,40 | 172,8 | IFLA- Pakistan 96+12,77 76,8
1795

GP56 ICARDA | 310451,48 248 | IFLA-276 | Macaristan | 76+19,71 60,8

GP57 ICARDA | 302+4,38 241,6 | IFLA- Banglades 1124+7,42 89,6
2026

GP58 ICARDA | 345+23,55 276 | IFLA- Banglades 102+76,63 | 81,6
2636

GP59 ICARDA | 298+50,56 238,4 | IFLA- Banglades 265+90,46 212
2282

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

GP71 ICARDA | 128+76,25 | 102,4 | IFLA- Banglades 182+54,21 | 145,6
2973

GP72 ICARDA | 126+76,51 100,8 | IFLA-242 | Ofgamstan | 11249255 | 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 | Yunanistan | 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 | Yunanistan | 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 | Yunanistan | 154+33,34 | 123,4
GP88 ICARDA | 116+38,94 98,2 | [FLA-151 | Yunanistan | 86+102,28 68,8
GP89 ICARDA | 184+38,36 147,2 | IFLA-128 | Yunanistan 76+33,89 60,8
GP96 ICARDA | 116+3,57 98,2 | [FLA-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 | ©fganistan 68+9,98 54,4

Bitkido donin kiitlosi (toxum mohsuldarligi)-miirokkob slamat olub bir cox komponentlorin
birgo tosiri ilo miioyyon edilsa do asason bitkido donin vo 1000 donin kiitlosindon asili olur.
Oksor muolliflorin gostoricilorine gore bitkinin mohsuldarligi “cilicormo-¢igoklomo™ fazasinda
movcud olverigli amillordon, sahonin gidalanmasindan, 1000 denin kiitlosindon, paxlada donin
sayindan, bitkinin hiindiirliiylindon asilidir (Mupormnukosa, 2014). Tadqgiqatda bitkide denin
kiitlosinin okin lorgesi niimunalarinin genetik xiisusiyyatindon vo becarilmas ilindon asili olaraq
kifayot godor doyiskon oldugu miioyyon olunmusdur. Niimunslordo bu gostorici 5-51 (
(Xorta=18,56 q; VO=76,11%) arasinda doyismisdir. Okin largasinds bir bitkido donin kiitlasi yerli
formalarda 14-32 q (Xorta=21,95 q; VO=5,29%) arasinda; ICARDA-dan alinmis niimunalords iso
5-51 q (Xorta=16,94 q; VO=9,44%) arasinda doyismisdir (cadval 3.).

Cadval 3.

Okin largasinin sortniimunslarinin bitkids denin kiitlasine gora qiymsatlondirilmasi

= 80 . T = = B0 s O =

E 5 |Bs |2Ed|vf2|2_5 |Es SEE | TE2
EST | 2% |ZEZ|S8E&|E°F |13 |ZEZ |8E%
= 8 g © = - 5 S /= =

z = = z = =~

St.LASA- Masalli 15+£2,72 100 LASA-92- | Yardimh 21+2.98 140
23 01

LASA-1-71 | Lonkoran | 28+2,49 200 LASA-18 Lerik 324230 213,3
LASA-3-75 | Colilabad | 23+4,11 153,3 | LASA-19 Lerik 26+4,72 173,3
LASA-4-74 | Astara 29+4,34 193,3 | LASA-20 Lerik 2343,38 153,3
LASA-5-69 | Lerik 24+2.79 160 LASA-21 Lerik 18+2,65 120
LASA-7-68 | Colilabad | 22+2,62 146,6 | LASA-22 Lerik 144297 93,3
LASA-8-73 | Colilabad | 16=1,61 106,6 | LASA-24 | Masalli 14+3,02 93,3
LASA-9-72 | Masalli 20+3,37 133,3 | LASA-25 Lerik 15+4,19 100
LASA-2-76 | Colilabad | 24+3,32 160 LASA-43 | Lonkoran 16+4,52 106,6
LASA-74- | Yardimhi | 23+3,98 153,3 | LASA-41 | Colilabad 18+1,50 120
01

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

LASA-88- | Yardimhi | 26+4,12 173,3 | LASA-9 Slovakiya 16£3,46 106,6
01

St.LASA-5- | AZE 244274 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 | 29+3,12 120,8 | IFLA-1720 | Morakes 11+0,98 45,8

18




ETN Genetik Ehtiyatlar Institutunun EImi 9sarlari, Cild XV(2026), Ne 1

GP53 ICARDA | 31+2,89 129,1 | IFLA-479 | Efiopiya 14+1,98 58,3
GP54 ICARDA | 27+3,1 112,5 | IFLA-2475 | Banglades 8+0,87 33,3
GP55 ICARDA | 23+1,23 95,8 IFLA-1795 | Pakistan 7+0,86 29,1
GP56 ICARDA | 14+1,09 58,3 [FLA-276 | Macaristan 6+0,56 25
GP57 ICARDA | 16+1,23 66,6 IFLA-2026 | Banglades 114+0,71 45,8
GP58 ICARDA | 27+2,06 112,5 | IFLA-2636 | Banglades 11+0,56 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 | Yunanistan 11+0,98 45,8
GP71 ICARDA | 11+0,98 45,8 IFLA-2973 | Banglades 19+1,01 79,1
GP72 ICARDA | 7+0,21 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 [FLA-157 | Yunanistan 16+1,12 66,6
GP75 ICARDA | 334+2,09 137,5 | IFLA-148 | Yunanmistan | 27+2,43 112,5
GP76 ICARDA | 940,32 37,5 IFLA-142 | Yunanistan | 21+0,96 87,5
GP77 ICARDA | 840,34 33,3 [FLA-169 | Yunanistan | 13+0,31 54,1
GP78 ICARDA | 540,21 20,8 [FLA-254 | Kanada 24+1,34 100
GP87 ICARDA | 5+0,21 20,8 I[FLA-123 | Yunanistan | 27+1,34 112,5
GP88 ICARDA | 14+2,98 58,3 [FLA-151 | Yunanistan 11+1,11 45,8
GP89 ICARDA | 19+1,21 79,1 [FLA-128 | Yunanistan | 13+0,56 54,1
GP96 ICARDA | 940,54 37,5 [FLA-176 | Yunanistan 740,23 29,1
GP99 ICARDA | 840,43 33,3 [FLA-134 | Yunanistan | 11+0,72 45,8
GP100 ICARDA | 51+2,12 2125 | IFLA-240 | Ofganistan 11+0,76 45,8

Min donin kiitlosi miihiim tosorriifat gostaricisi olub sort xiisusiyyetini toyin etmokls, hava
soraitindon do asili olaraq doyisir. 1000 donin kiitlosi adoton donin iri olmasi ilo xarakterizo
olunur. A.l.Nosavotskiyo géro suvarma dovriindo yiiksok temperatur 1000 donin kiitlosini
azaldir. Homginin yagish va riitubatli havada da 1000 donin kiitlasi asagi diisiir (HocaBotckuii,

1965). 1000 donin kiitlosi okin lorgasi niimunslorinin toxum mohsuldarhginda osas
gostaricilordon olub niimunslords 35-201 q (Xore=120,36 q; VO=45,79%) arasinda doyismisdir.
(cadval 4.).
Cadval 4.
Okin largasinin sortniimunalarinin 1000 donin kiitlasine gors qiymatlondirilmasi
2 Es | 8% |22 |Zs s 3% 2%
S < = > o= 2 | £ < > o= 28
E 3 S |37 | £ 3 2z ="
Z = — A Z et — A
St. LASA-23 Masalli 182+1,48 | 100 LASA-92- Yardimh 159+4,61 87,3
01
LASA-1-71 Lonkoran | 178+3,64 | 97,8 LASA-18 Lerik 162+4,15 89
LASA-3-75 Colilabad | 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 Colilabad | 175+£2,38 | 96,1 LASA-22 Lerik 138+3,28 75,8
LASA-8-73 Colilabad | 149+2,60 | 81,8 LASA-24 Masalli 140+2,96 76,9
LASA-9-72 Masalli 1444+2,86 | 79,1 LASA-25 Lerik 162+4,14 89
LASA-2-76 Colilabad | 186+3,19 | 102,1 | LASA-43 Lonkoaran 148+6,30 81,3
LASA-74-01 | Yardimh | 169+£3,34 | 92,8 LASA-41 Colilabad 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 | Yardimli | 164+3,50 | 90,1

St.LASA-5- AZE 208+2,07 | 100 IFLA-1870 | Banglades 11142,00 53,3
69

GP51 ICARDA | 35+1,00 | 16,8 IFLA-274 Kanada 10843,61 51,9
GP52 ICARDA | 157+1,53 | 75,4 IFLA-1720 Morakes 10042,00 48
GP53 ICARDA | 108+1,00 | 51,9 IFLA-479 Hobosistan | 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 | 514 IFLA-1795 Pakistan 69+2,08 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 | Banglades 10042,52 48
GP58 ICARDA | 79+£2,08 | 37,9 IFLA-2636 | Banglades 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 Yunamstan | 119+1,53 57,2
GP71 ICARDA | 78+£4,00 | 37,5 IFLA-2973 | Banqlades 10342,00 49,5
GP72 ICARDA | 57+6,43 | 27,4 IFLA-242 Ofganistan 87+2.00 41,8
GP73 ICARDA | 96+3,06 | 46,1 IFLA-160 Almaniya 79+1,73 37,9
GP74 ICARDA | 85+2,08 | 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 Yunamistan | 179+3,06 86
GP88 ICARDA | 122+2,65 | 58,6 IFLA-151 Yunamstan | 131+3,51 62,9
GP89 ICARDA | 102+3,00 | 49 IFLA-128 Yunanistan | 178+2,31 85,5
GP96 ICARDA | 76+3,06 | 36,5 [FLA-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 ilindon asili olaraq bu gostorici 131-201 q (Xorta=170,35 q;
VC=16,81%), ICARDA niimunalarinds iso 35,0- 179,0 q (Xorta=96,38 q; VO=34,38%) arasinda
olmusdur. ICARDA-nin niimunslorinds an xirda toxumlu GP 51 (35,0 q), on iri toxumlu iso
[FLA-123 (179,0 q) niimunolori olmusdur. st. LASA-23 (182,0 q) ilo miigayisado yerli
formalardan LASA-42 (186 ), LASA-2-76 (186,0 g), LASA-85-01 (188,0 g), LASA-3-75
(201,0 q) niimunalori bu olamato gore yliksok olmusdur. Yerli formalardan on agagi gostoriciys
LASA-20 (131,0 q) niimunasinda rast golinmisdir

Cadval 4-don do goriindiiyii kimi, yerli niimunslorin hamaisi iritoxumlu olmasi ilo ICARDA-
dan alinmis sortniimunolordon forqlonmigdir. ICARDA-dan alinmis niimunslordo bu slamoto
goro st. LASA-5-69-dan yiiksok gostariciys malik olan niimuna miisahido olunmamisdir. Bunu
da geyd edok ki, ICARDA-nin niimunalorinin bdyiik aksariyyati (35 niimuna) xirdatoxumlu (35-
97 q) olmusdur ki, bu niimunolor xirdatoxumlu slamat kolleksiyasina daxil edilmisdir (Asadova,
2023).

Toxum mohsulu. Tadgigat ilinds okin lorgesi niimunolorinin  toxum mohsulu
sortniimunalarinin xiisusiyyatindon vo hava soraitindon asili olaraq yerli niimunalords 1 m?-da
154-209 q (Xora=104,0 q; VO=48,19%), ICARDA niimunslorindo iso 76-402 q arasinda
doyismisdir (codval 5.).
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Cadval 5.

Okin lorgosinin sortniimunolorinin 1 m*—do don mohsuldarligina gora qiymotlondirilmosi

- [ «
£ \Bb =z g £ 2, =z g
g S, |85 |22 |G 5 S |2
='a =) NIEU -2'_" ='5 = NIEU -2'_"
z = <> £ = X g = < E3 =X
= S — = b = S — = b
i g & z 2 g &
St. LASA-23 | Masalli 192+7,81 | 100 LASA- Yardimh 180+6,15 | 93,7
92-01.
LASA-1-71 Lonkoran | 209+5,59 | 108,8 LASA-18 | Lerik 202+8,61 | 105,2
LASA-3-75 Colilabad | 198+7,09 | 103,1 LASA-19 | Lerik 197+9,60 | 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 Colilabad | 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 | Lonkoran 184+14,3 | 95,8
1
LASA-74-01 | Yardimhi | 206+7,79 | 107,2 LASA-41 | Colilabad 182+15,6 | 94,7
8
LASA-85-01 | Yardimhi | 208+6,83 | 108,3 LASA-42 | Masall 173+13,9 | 90,1
0
LASA-88-01 | Yardimhi | 186+5,83 | 96,8 LASA-9 | Slovakiya 154+8,01 | 80,2
LASA-81-01 | Yardimli | 184+9,07 | 95,8
St.LASA-5- | AZE 225+7,2 100,0 IFLA- Banglades 154+4,1 68,4
69 1870
GP51 ICARDA | 302+7,8 134,2 IFLA-274 | Kanada 112+4,9 49,7
GP52 ICARDA | 235+4,9 104,4 IFLA- Morakes 98+4,2 43,5
1720
GP53 ICARDA | 29349,0 130,2 IFLA-479 | Hobosistan | 112+1,2 49,7
GP54 ICARDA | 255+3,9 113,3 IFLA- Banglades 11248,2 49,7
2475
GP55 ICARDA | 21645,4 96,0 IFLA- Pakistan 96+2,7 42,6
1795
GP56 ICARDA | 310+4,3 137,7 IFLA-276 | Macaristan | 76+1,7 33,7
GP57 ICARDA | 302+23,5 134,2 IFLA- Banglades 112+7,4 49,7
2026
GP58 ICARDA | 345+25,7 153,3 IFLA- Banglades 102+6,6 45,3
2636
GP59 ICARDA | 29845,5 132,4 IFLA- Banglades 265+9,4 117,7
2282
GP65 ICARDA | 186+8,5 82,6 IFLA-143 | Yunanistan | 186+4,5 82,5
GP71 ICARDA | 128425 56,8 [FLA- Banglades 18245,2 80,8
2973
GP72 ICARDA | 12645,4 56,0 IFLA-242 | ©fqamistan | 112+2,5 49,7
GP73 ICARDA | 302+16,3 | 134,2 IFLA-160 | Almaniya 3124+9,4 138,6
GP74 ICARDA | 286+18,3 127,1 IFLA-157 | Yunamstan | 322+10,8 | 143,1
GP75 ICARDA | 402+26,5 178,6 IFLA-148 | Yunanistan | 167+4,0 74,2
GP76 ICARDA | 184+2,8 81,7 IFLA-142 | Yunanistan | 232+7,5 103,1
GP77 ICARDA | 116+3,5 51,5 IFLA-169 | Yunanistan | 102+1,1 45,3
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GP78 ICARDA | 116+6,9 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 [FLA-151 | Yunanistan | 186422 82,6
GP89 ICARDA | 18443,3 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 | ©fqamistan | 168+9,9 74,6

Oyronilon komiyyst elementlori arasinda bioloji mohsuldarliga daha ¢ox tosir edon
olamatlori ayird etmok mogsadilo reqresiya analizi aparilmisdir (Asadova, 2023). Reqresiya
analizinin noticolorino osaslanaraq, mohsuldarligla dyronilon komiyyot elementlori arasindaki
xotti alaqo sokil 3.-ds vizual olaraq gostorilmisdir.

VARDO00S VARDOOOG
'VAR00001 VARD0003 VARIO004

L E E w0 w0 20K M0 W0 MO WO 40 SN noomm o 2
WAR000OT VARO00OT WARD000T VAROOT VARDIOT

Sakil 3. Mohsuldarligla (VAR00007) bitkinin hiindiirliiyii (VAR00001), 1 bitkide paxlanin say1
(VARO00003), 1 bitkids denin say1 (VAR00004), 1 bitkids denin kiitlasi (VAR00005) va 1000 donin
kiitlasi (VARO00006) arasindaki slags

NOTICO

Apardigimiz tadqiqatda bitkilorin biometrik analizlori gostordi ki, mohsuldarlig1 asason asas
olamotlorin dayiskonliyi, genotipik miixtaliflik vo becorilmo ilinin voziyyoti miioyyon edir.
Olamotlordon bitkido donin vo paxlanin sayi, bitkido donin kiitlosinin variasiya omsali orta
ohomiyyatli olmaqla doyiskenliyin giiclii gostoricisidir. Paxlada donin sayi, 1000 donin
kiitlasindoki dayiskonlik orta saviyyads olmalart ilo xarakterizo olunur. Paxlada donin sayi ilo
bitkido donin say1 arasinda giiclii miisbat korrelyasiyanin; 1000 donin kiitlesi va bitkido denin
sayl; 1000 donin kiitlosi vo paxlada donin sayi, bitkido paxlanin sayi; toxumun kiitlosi vo
goévdonin uzunlugu arasinda iss ¢ox zaif slaganin oldugu miisyyan edilmisdir.
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CBA3b NPOAYKTUBHOCTHU CO CTPYKTYPHBIMH 3JIEMEHTAMHA ¥ TEHOTHIIOB
YUHBI IOCEBHOM (Lathyrus sativus L.)

AJamac AcagoBa
Hucmumym cenemuueckux pecypoe Munucmepcmea HayKu u o0pazosanust
Asepbaiiosicanckoti Pecnyonuxu

Ponp  3epHOOGOOOBBIX KyJIbTyp B 0O€CIEYeHHH TOTPEOHOCTH HaceNeHHs B Oellke SBIseTcA
HezamMeHUMoOW. boratcTBo OenkoMm, He3aMEHUMBIMH aMHUHOKHCIOTaMH, BUTAMUHAMH W MUHEpallaMH
o0OecredrnBaeT WX BBICOKYIO MHIIEBYIO IeHHOCTh. OOecrmeueHue MOTpeOHOCTE HACeJIeHHWS CTPaHBI B
3epHOO000BBIX KyNbTypax 3a CUET OTCUYECTBEHHOW MPOMYKIMHU AeTaeT HEOOXOOUMBIM CO3AaHHE HOBBIX
YCTOMYMBBIX M BBICOKOINPOAYKTUBHBIX COPTOB. DTOTO MOKHO JOCTHYb MYTEM HAyYHO-TEOPETHUYECKOTO
W3yUYCHHS M3BECTHBIX B HACTOSIIEE BPeMs MECTHBIX M MHTPOAYLIHPOBAaHHBIX (OpM M ompenescHUs: X
MOTEHIMATBHBIX BO3MOXHOCTEH. MHbIMH cloBamH, cOOp, M3y4YEeHHE, Pa3MHOXKECHUE U CO3/IaHHE HOBBIX
COPTOB 3epHOO00O0BBIX KYNIBTYD, SIBISIOMIMXCS 30POBOH aIbTEPHATHBOW B YJOBJICTBOPEHUH CYTOYHOM
MOTPeOHOCTH OpTaHM3Ma YeJoBeKa B Oelike, HMEIOT OOJIbIIOe 3HAUCHHE.

B Azepbaiimkane momaayd MOCEBOB YWHBI MMOCEBHON OTpaHWYEHBI W HE TIO3BOJISIIOT OOECIICYHUTH
3HAYNUTENIFHOE MPOU3BOACTBO mNpoaykuuu. [losromy KomIuiekcHoe u3ydeHue MOp(HOoOHOTIOrHYECKUX
0COOCHHOCTEN T'€HEeTHUECKUX PECYPCOB PACTEHUH IS MOTyYEHHs MEPCIIEKTUBHBIX COPTOB ISl KaXKIOr0
peruoHa SBJSIETCS BeCchbMa aKTyaJbHBIM. B craTbhe NpeiacTaBieHa OLICHKA CTPYKTYPHBIX JJIEMEHTOB
YPOXKaWHOCTH, UMEIOIIUX OOJIBIIOE 3HAYECHHE, Y COPTOOpas3oB uuHbI moceBHO# (Lathyrus sativus L.),
COOpaHHBIX B Pa3UYHbIX PETHOHAX PECTIYOIMKN U HHTPOAYLIUPOBAHHBIX.

KommuiekcHoe n3ydeHne o0paslioB YMHBI TTOCEBHOM MO3BOJISET MCIOIB30BaTh MX B CENEKIIMU Kak
JOHOPBI XO3SMCTBEHHO-LICHHBIX MPHU3HAKOB U KaK I'€HETHMYECKHE MCTOYHMKM JUIS CO3JaHMS MCXOIHOTO
CEeJIeKITMOHHOTO0 Marepuana. [IpoBenéHHbBII HaMU OMOMETPHUYECKUN aHaM3 PACTCHHWM IOKas3all, YTo
YpO’KalHOCTh B OCHOBHOM OIIpENENsIeTC] W3MEHYMBOCTHIO OCHOBHBIX MPHU3HAKOB, T€HOTUIINYECKHM
pa3HooOpa3ueM M yCIOBUSIMH I'0/1a BO3/ICIIBIBAHUSI.

W3 npusHakoB Hambosee BapuaOeNbHBIMH, CO CpPEeOHUM KO3(pULIMEeHTOM BapHaluH, SBISIOTCS
KOJIMYECTBO CeMsiH W 000OB Ha pacTeHUH M Macca CeMSH, YTO YKa3blBa€T Ha BBICOKYIO CTEIECHb
n3MeHuuBocTH. KomndectBo cemsiH B 000e u BapmabenbHOCTh Macchl 1000 ceMsiH XapaKTepu3yroTcs
CPEAHMM YPOBHEM U3MEHUHBOCTH.

YCcTaHOBIECHO HATTMYUE CHIIBHOW TIOJI0XKHUTEILHON KOPPENSAIUN MEXKITy KOJINIECTBOM CeMsiH B 000e 1
KOJIMYECTBOM CEMSH Ha pacTeHnu; Mexiay maccor 1000 ceMsH W KOIWYECTBOM CEMSH Ha PacTCHUH;
Mexay maccoit 1000 ceMsiH M KOJIMYECTBOM ceMsiH B 000e, KonmndecTBOM 0000B Ha PAaCTEHUH; a TaKKe
OYeHb cJ1adas CBS3b MEXy MAacCOi CeMsH U JUTMHON cTeOIsl.

Knrouegwire cnosa: ypooicaiinocms, konuuecmso 3epen, macca 1000 3epen, cmpyxmypHuie
INEeMEHMbL, YUHA, ATbMEPHAMUBHBII UCOYHUK NUWJU, CENEKYUS.

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 vyield-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 SIiRIN BIBORIN (Capsicum annuum L.)
MOHSULDARLIGININ VO KEYFiYYOTININ YUKSOLDILMOSI

SABIR HOSONOV*, SEVINC MOMMODOVA

Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyyatlar Institutu, Baki 5., AZ 1106, Azadlq
pr., 155
sabir_hasanov@ rambler.ru

Yer kiirasinda ohalinin siiratli artimi qida maddslarins olan tolobatin artmasina sabab olur. Bu
tolobati 6domak iiciin kand tosarriifatinda giibraloma vo pestisidlordon istifadoys ¢cox genis yer
verilir. Kimyavi maddalordon istifads torpagin qurulusuna, galaviliyina ( pH), miinbitliyino manfi
tasir gostorir. Bu da kond tasarriifatinda kimyovi maddalordan istifadonin azaldilmasi vo alternativ
becorms iisullarinin islonib hazirlanmasi iizra tadqiqatlarin artirilmasi isini aktuallasdirir. Son
illordo kond tasarriifatinda bitki vo heyvan mongali iizvi tullantilardan slds edilon maddalorin
tatbiqlori daha genis yayillmisdir.Tadqiqatcilar bunlarla yanasi, bitki miiqgavimoati kimi
mexanizmlorin aktivlasdirilmasi ilo do miidyyon naaliyyatlor aldd olundugunu goéstormislor. Bu
tadgiqatin asas maqsadi, Azarbaycanin Abseron bolgasinds aciq sahadas, damci iisulu ilo suvarma
soraitinda pH 3-5, torkibindo (Humik+Fulik) Asit 42%, iizvii maddalar 45% olan EVROFIL- 42
bitkidon alinmis qati humik tursusundan istifado etmoklo sirin bibor iiciin zonal becorma
texnologiyasim1  tokmillosdirmok vo  bu  maddonin  totbiqinin  optimal miqdarim
miidyyanlasdirmokdir. Qeyd etmok lazimdir Ki, nozarat variantlarda bitki inkisafi fazalarinin
baslangicinda he¢ bir shomiyyatli forq miisahido olunmamgsdir. Biitiin bitkilor fazalarmma eyni
vaxtda daxil olmusdur. Uc¢ illik naticoys asasan, EVROFIL- 42 bitkidon alinmis qati humik
tursusunun 20 %-lik qatihqdaki mahlulunun sirin biborlorin meyvo mohsuldarhgma vo meyva
toxumasina shomiyyatli doracods miistot tasir gostordiyi malum olmusdur. Bu qatihqda iimumi
meyvd mdhsuldarhgr 25221,4 q, omtaslik meyva mohsuldarhg 23882,4 ¢, yararsiz meyvalarin sayi
isa orta hesabla 6,25 adad olmusdur. EVROFIL- 42 bitkidon ahnms qati humik tursusunun 20 %-
lik qatiligdaki mohlulunun tatbigindon alinan naticalor, nazarat, 10 va 30%-lik gqatihgdaki
tatbiqlordon aliman naticolordon yiiksok olmusdur. Sirin bibarin becarilmasi zamam 20%-lik
qatihqdaki EVROFIL- 42 bitkidon alinmis qati humik tursusu tatbiqinin optimal qatiiq oldugu
miidyyanlasdirilmisdir.

Acar sozlar: sirin bibar, hibrid, EVROFIL- 42, kok vasitasila gidalandirma, mahsuldarlq, yarpaglar
vasitasila gidalandirma.

GIRIS

Yer kiirosindo ohalinin siiratli artimi qida maddsloring olan tolobatin artmasina sabab olur
(Nauman et al. 2020). Bu tolobati 6domok ticiin kond tosaorriifatinda giibrolomo vo pestisidlordon
istifadoyo c¢ox genis yer verilir. Molumdur ki, kimyavi maddslordon hoddindon artiq istifado
torpagin qurulusuna, goloviliyino ( pH), miinbitliyine monfi tosir gostorir (Gill, Garg, 2014,
Bisen et al., 2015). Biitiin bunlara baxmayaraq, bitkilorin inkisafinin davamliligini tomin etmok
ticiin belo maddolorin torpaga slava edilmasi zorurati yaranir (Li, Marschner, 2019). Bu da kond
tosorriifatinda kimyovi maddolordon istifadonin azaldilmasit vo alternativ isullarin islonib
hazirlanmasi iizro todqiqatlarin artirilmasi isini aktuallagdirir. Todqiqatgilar bu mogsodlo tobii
lizvii tullantilardan hazirlanmis qidalandirict maddslorinden istifadoys genis yer verirlor. Hazirda
kompostlarin bitkilorin inkisafina, mohsuldarligina, xastolik vo zororvericiloro garst miibarizodo
istifado olunma potensialina malik miixtolif formalar1 vardir (Oztﬁrkci, Akkoprii, 2021).
Vermikompostun bork vo maye formalar ilo bagh bir cox aragdirmalar movcuddur. Belo
aragdirmalar bitki vo heyvan tullantilarinin bitklor {iglin faydali formalara c¢evrilo bildiyini
gostorir (Olle, 2019; Giil vo b., 2021; Oztiirkci vo b., 2021; Ducasse at al., 2022). Tadqiqatcilar

25 https://doi.org/10.61642/202623
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gostorirlor ki, miintozom olaraq torpaga tlizvi giibrolorin verilmasi onun fiziki vo kimyovi
xassolorini yaxsilagdirir (Al-Amin et al., 2017). Son illords kond tosarriifatinda bitki vo heyvan
monsali iizvi tullantilardan olds edilon maddalorin totbiqlori daha genis yayilmigdir (Bisen et al.,
2015; Hussain et al., 2017). Tadgiqatgilar bunlarla yanasi, bitki miigavimati kimi mexanizmlarin
aktivlogdirilmasi ilo do miioyyon naaliyyatlor oldo olundugunu gostormislor (Sarma et al., 2010;
Simsgok-Ersahin, 2011).

Diinyanin bir ¢ox 6lkslorinds agiq sahoados torovoz bitkilarinin becarilmasi kond tosorriifatinin
¢ox vacib bir hissasidir (Kaameikoa, 2020; KanmseikoBa u ap., 2021; Bisen et al. 2015).
Ohalinin osas qida mohsullarina artan ehtiyaclarinin 6donilmosi sahosindo sirin bibar ¢ox
ohomiyyatli torovoz mohsuludur (benses u ap., 2022; Pamazano u ap. 2020; I'ypuna u ap.
2023) Sirin biborin sabit mohsuldarligini tomin etmok {igiin tohliikasiz becormo {isullari,
somarali suvarma sistemlori va yerli soraito davamli yiiksok mohsuldar sortlardan vo hibridlordon
istifado vacibdir (Kapakamkues u ap., 2023; Kurammaesa u ap., 2021; Kurammaesa, 2022).
Uygunlagdirilmis sortlarin miisyyonlosdirilmasi, yeni hibridlorin yaradilmasi vo istifadasi sirin
bibar mohsulu yetisdirilmasinds boyilik ohamiyyat kasb edir (IToroa /I.A., 2022). Sirin bibar
sortlar1 vo hibridlori diinyanin har yerindo, iglim soraitinin imkan verdiyi hor yerds becarilir.
Coxsayli tadqiqatlar gostarir ki, boyiima tonzimlayicilarinin istifadasi sirin bibar moahsuldarligini
ohomiyyotli dorocado artirir. BOyiimo stimulyatorlarinin istifadosi bu mohsul yetisdirilorkon
xiisusi ohomiyyot kosb edir (XommymunoB u a. 2021; BopucoB u n. 2021; Msrkosa, 2021;
Ocumosa u 1. 2021; Chilczuk et al. 2025).

Toadqiqatgilar gostarirlor ki, boyiima stimulyatorlarinin istifadasi bitkilorin mohsuldarligini,
xostolikloro gars1 miigavimatini artirir, meyvalorinin keyfiyyotini yaxsilagdirir vo sudan istifado
somoaraliliyini yiiksaldir. Avdeenko S.S. vo b. 2017-2019-cu illordo apardiglart todqiqatlarin
naticalorini togdim edarok bdyiima stimulyatorlarinin totbiginin Porteka vo Flaminqo sirin bibor
hibridlorinin xastaliklora qarsi miiqavimatina, mohsuldarligima vo keyfiyystino miisbat tosir
etdiyini gostormislor (Avdeenko vo b., 2020)

Bu todqgigatin magsadi EVROFIL 42 bitki monsoali gatt humik tursusunun sabit sirin bibor
hibridinin mohsuldarligina vo keyfiyyatina tosir edon optimal qatiligi miisyyon etmok olmusdur.

Tacriiba sahasinin asas torpaq ndvii boz-qonur torpaqlaridir.

MATERIAL VO METODLAR

Todqiqatda sirin bibarlorin sorbost tozlanmadan alinmis sabit hibridindon vo pH-1 3-5,
torkibindo (Humik+Fulik) Asit 42%, {izvii maddolor 45% olan EVROFIL 42 bitki monsali qat:
humik tursusunun 10%, 20%, 30%-1i mahlullarindan istifado olunmusdur.

Todgiqat isi 2023-2025-cii illordo Genetik Ehtiyatlar Institutunun Abseron Tacriibo
sahosindo limumi qobul edilmis metodlara uygun olaraq aparilmigdir (Metoauka
['ocyaapCTBEHHOTO COPTOMCIIBITAHUS CEIbCKOXO3SHCTBEHHBIX KyIbTyp, 2015; JInTBUHOB U 1p.
2011; Jocnexos, 1985; bpexues, 1977).

Tacriibo sahasinin hazirlanmasi zamani bolgos ii¢iin mévcud olan tokliflor nozors alinmigdir.
Payiz faslinds orazi tomizlonmis, 22-24 sm dorinlikdo sumlama aparilmis, sum altina tizvi giibro
(mal peyini) vo mineral giibrolor verilmisdir. Yazda tokrar sumlama aparilmisdir. Okindon avval
torpaq isti marqan¢g (KmnO,4) mohlulu ilo islonmisdir. Sirin bibor bitkilorinin vegetasiyasi
dovriindo Aktara, VDG, Karate Zeon, MKS, Breakek, ME, Kurzat R kimi kimyavi maddslordon
istehsalgt sirkatlorin tokliflori nozora alinmagqla istifads edilmisdir. Sahays qulluq islori ol
vasitasilo yerino yetirilmisdir. Sirin bibar sitillori qizdirilmayan istixanada becorilmis 30-35
giinliik sitillor torpagin temperaturu +10, +12°C-ya ¢atdiqda a¢iq okin sahasine kogiiriilmiisdiir.
Okin sahasi her biri 25 m? olmaqla (se¢im 1, nozarst (tomizlomo olmadan); se¢im 2, 10 %-li;
secim 3, 20%-li; se¢im 4, 30%-li EVROFIL 42 bitki monsoli qat1 humik tursusu mohlullart
totbiq edilmoklo corgo arasi 1,4 metr olmaqla 4 tokrarda aparilmisdir. Kok wvasitosilo
gidalandirma okin vo ilk suvarmadan 1 giin sonra 10 giinliik fasilolorlo 3 dofs, yarpaglar
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vasitosilo qidalandirma 3-4 yarpaq morholosindon baglayaraq 8 giinliik fasilolorlo 3 dofo
aparilmigdir. Corgolordos torpaq nomliyi damci suvarma iisulu ilo tonzimlonmisdir. Becorilmo va
mohsul y1gimi 2l ils hayata kegirilmigdir. Sirin bibar meyvalarinin barkliyi Fruit Yardness Tester
GY-09 cihazindan istifado edilorok miioyyon edilmisdir. Meyvalorin saxlanmaya davamlilig
GOST R 55885-2013 — tozo sirin biborin texniki xilisusiyyetlorinin toloblorine uygun olaraq
aparilmigdir.

Mohsulun keyfiyyoti vizual qiymotlondirmo (xarici goriiniisiine gors), stimullagdirict
peraparatin ~ miixtolif qatiliglarda  totbiqilo  becorilmis sirin  bibor meyvolorinin
qiymoatlondirilmasi, balla {imumi sahadoki meyvalorin keyfiyyoti haqqindaki iimumi tosovviira
gbro aparilmigdir. Xarici goriinliso goro qiymotlondirmo 5 balliq skala iizro aparilmisdir.
1.istifado ii¢lin tam yararsiz meyvolor. 2. Asagi keyfiyyotli meyvolor. 3. Orta keyfiyyotli
meyvalar. 4.Yaxs1 keyfiyyatli meyvalor.

Dad keyfiyyati bibor meyvalorinin bir dofo dequstasiyasi ilo meyvoalorin kiitlovi yetismosi
vaxtit aparilmigdir. Bunun {i¢lin 5 odad tipik meyvo gotiiriilmiisdiir. Meyvolor saplaga bitisik
hissadon uzununa sona goador kasilorak ikiys boliinmiisdiir. Dad keyfiyyoti do bes balliq skalaya
gora qiymotlondirilmisdir. Coxdadsizlar -1 balla; dadsizlar-2 balla; orta doracodo dadlilir -3
balla; dadlilar-4 balla; cox dadlilar -5 balla qiymatlondirilmisdir. Onu da geyd etmok lazimdir ki,
bibar meyvalori xosagslon dadli, qiciglandirmayan dadli vo kifayst qodor sirin vo tursulu dadh
kimi xarakterizo olunur.

Sirin bibordo mexaniki davamliliq vo meyvalorindo quru madds miqdar1 kimi olamatlor do
qiymotlondirilmisdir. Bibor meyvalorinin  mexaniki davamlaligi anoloji  penetometrlo
miuloyyonlosdirilmisdir.

Meyvaolorin saxlanmaya davamliligi yi§ilmis quru, hosoratlar torafindon zodslonmomis tozo
sirin ~ meyvolor QOST P 55885-2013 toloblorino cavab veran, digor iylorin olmadig: texniki
soraitoda saxlanilmaqla Oyronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Sabit hibrid xott tezyetisondir. Hibridin meyvalorinin yetismasi ciicormadon 110-120 giin
sonra baglayir. Bitkilori orta boyiimas tipino malikdir, kolu sixdir, bitkilorinin hiindurluyii 60-70
sm, eni 50-60 sm civarindadir.Yarpaqlari orta olgiilii vo tiind yasil rongdodir, bitkilorin
yarpaqlanmasi orta saviyyadadir. Meyvalori pramida formadadir, uzunluqglar1 9-12 sm, eni 5-6
sm-dir, meyvalorin ¢okisi 170 -180 g -dir.Texniki yetiskonlik dovriinde meyvolor tiind yasil,
bioloji yetigkonlik dovriinds i1so tiind qirmizi rongds olur. Meyva lati ¢ox suludur, zorifdir vo
sirindir. Meyvalorin st hissasi hamar va parlaq roangds olur, qalin divarlidir (8-9 mm). Hibrid
bitkilorin hotta asag1 temperaturda da meyvobaglama qabiliyyoti yaxsidir. Ortulii sahods do
becorilmasi toklif olunur. Kulunariyanin biitiin toloblorino cavab verir, salatda ¢iy halda,
konservlagdirilmis vo dondurulmus sokilds istifado tigiin ¢ox yararlidir.

Qeyd etmok lazimdir ki, eksperimental variantlar arasinda fazalarin baslangicinda heg bir
ohomiyyatli forq miisahido olunmamisdir. Biitlin bitkilor fazalarina eyni vaxtda daxil olmusdur.
Ug illik noticaya asason, EVROFIL 42 bitki monsoli qat1 humik tursusunun 20 %-lik qatiliqdak:
mohlulu sirin bibarlorin meyvo mohsuldarligina vo meyvo toxumasina shomiyyotli doracodo
miistot tosir gdstordiyi molum olmusdur. Bu gatiligda iimumi meyvo mohsuldarligi 25221,4 q,
omtaolik meyvo mohsuldarligi iso 23882,4 g olmusdur. Yararsiz meyvalorin say1 iso ortahesabla
6,25 odad olmusdur. EVROFIL 42 bitki mansoli gati humik tursusunun 20 %-lik qatiliqdaki
mohlulunun totbigindon alinan naticolor, nozarot, 10%-lik vo 30%-lik qatiligdak: totbiqlorden
alman noticalordon yiiksok olmusdur (cadval 1, 2). Bu da bizs sirin bibarin becorilmasi zamani
30%-lik gatiligdaki EVROFIL 42 bitki monsoli qat: humik tursusu totbiginin optimal qatiliq
oldugu naticasing golmayo imkan verir (codval 1).
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Cadval 1.
2022-2024-cii illords sirin bibar hibridinin 10 bitkisindo mohsuldarliq elementlori gostoricilori
Meyvalarin | Meyvalarin omtaalik Iomtaalik Yararsiz
iimumi say1 iimumi meyvalorin | meyvalorin | meyvalorin
Variantlar | Tokrarlar kiitlosi sayl kiitlasi sayl
adadlo g-la adadlo g-la adadlo
I 156 13692,5 150 13090,7 7
I 218 226140 214 22101,0 5
0 Il 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
i 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
i 196 23403,4 191 22930,8 4
v 224 25221,4 214 23882,4 12
I 273 30191,5 271 29864,4 4
30 % I 256 33304,4 251 32533,9 7
i 195 23400,6 190 22928,8 5
v 223 25218,7 212 23880,6 13

Qeyd etmok lazimdir ki, vizual giymotlondirmo zamani stimulyatorun qatiligindan asihi
olaraq meyvalorin ronginds he¢ bir doyisiklik geyds alinmamisdir. Meyvalorin gqabiginin
rongindo, qurulusunda eynilik olmus, lokasizlik vo sopalonmis ¢ilsizlik miisahido edilmisdir.
Alinmis meyvalor xarici goriiniisiine goro 4,7-4,8 balla qiymatlondirilmisdir.

Aparilmis tocriibalorlo miioyyenlasdirilmisdir ki, biitiin tacriibe variantlarinda orta hesabla
qiymatlondirmoe 4,7 bal olmusdur. Meyvalar standart formada, {izorlori parlaq, zodosiz botaniki
tosvirloring uygun olmusdur (cadval 3).

Bibor sorunda istifads olunmus stimulyatorun tasirindon sitillorin yarpaqlarinda neqativ rong
doyismosi, yarpaq soluxmasi, yarpaqglarin 6lmosi vo anormal inkisafi geydo alinmamisdir.

Aparilmig todgigatin  naticolorine osason demok olar ki, istifado olunmug qatiliq
variantlarinin orta qiymeotino goros 20%-li variantinda meyva borkliyi digor yiiksok qatiligli
variantlarda oldugundan daha yiiksok olmusdur. Meyvalordo quru maddonn miqdari variantdan
asili olaraq 5,5-5,8 % arasinda doyismisdir (cadval 4). Nozarat variantinda bu gostorici 3,8-4,2 %
intervalinda olmusdur.

Saxlama kamerasina qoyulmus meyvolorin 13,3-25,0%-1 texniki yetismo voziyystindo
50,0- 86,7%-i bioloji yetisma vaziyyatindo olmusdur. Ug hofto miiddatinda biitiin variantlardan
almmis vo saxlanma kamerasinda saxlanilan meyvalorin hamisi bioloji yetismo maorhalosino
ke¢misdir.

NOTICOLOR

1.Ug illik tocriibalorlo miixtalif gidalandirma sxemlori totbigedilmoklo miiqayisoli analizlor
aparilmig, daha effektivli variant miioyyonlosdirilmisdir, suvarilan torpaqlarda sirin biborin
yiiksok vo keyfiyyotli mohsul istehsalini tomin edon becorilmo texnologiyasinin elementlori
islonib hazirlanmig vo asaslandirilmigdir

2. EVROFIL 42 bitki monsali qat1 humik tursusu ilo gidalandirmada sirin bibar hibridindo
mohsuldarliq ohamiyystli dorocado artirmigdir. 20%-li mohlulundan istifads variantinda
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mohsuldarliq nozarot vo 30%-lik totbiq variantindakindan daha yiikksok olmusdur.
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MOBBIIIEHUE YPOKAWMHOCTH Y KAYECTBA ILJIOJIOB CJIATKOI'O ITEPIIA
(Capsicum annuum L.) B YCJIOBUSX AIIIIEPOHA

Caoup I'acanoB*, CeBuna:k Mamenona
Hnemumym cenemuueckux pecypoé Munucmepcmea nayku u oopazosanust
Aszepbaiiosicanckoti Pecnyonuxu

BeicTpelil pocT HaceneHus: 3eMiIM NPUBOAUT K YBETHUYEHHIO MOTPEOHOCTH B MPOAYKTAX MUTAHUSL.
Jnisi yHOBIIETBOPEHHUSI 3TOrO CHPOCa B CEJIBCKOM XO3SHCTBE IIMPOKO MNPAKTHKYETCs NPUMEHEHHE
yIoOpeHuil 1 mecTUIHIO0B. Vcrnonb30BaHHe XMMUYECKAX BEIIECTB OKa3bIBA€T HETATHBHOE BIMSHHE Ha
CTPYKTYpy NOuBbI, €€ menouHoi Oamanc (pH) m mmomopomme. 310 00yCnOBIMBAaET aKTyaJbHOCTb
WCCIICIOBAaHNH, HAIPABICHHBIX Ha COKpAIlEHHEe NPUMEHEHHUs] XMMHUYECKHX BEIIECTB B arpOHOMHHU H
pa3paboTKy ambTepHATUBHBEIX METOJIOB BO3JIENbIBaHUs. B mocieqHue rogsl B CEILCKOM XO3SHCTBE BCE
Oosiee IUPOKOE PACHPOCTPaHEHHE MOIyYaeT NMPUMEHEHHE BEIECTB, MOJTYYEHHBIX W3 OpPraHUYECKUX
OTXO/OB PacCTUTEIHLHOTO W XHUBOTHOTO MPOUCXOXAeHHA. Hapsiny ¢ aTuM, nccienoBareny NoKa3aid, YTo
OTIpE/IeNICHHBIC YCIIEXU AOCTHUTAIOTCS TAKXKE 32 CUET aKTHUBAIMU TaKHX MEXaHWU3MOB, KaK yCTOWYHBOCTh
pactenuii. OCHOBHasI 11eJ1b IAHHOTO MCCIIEJOBaHUS — YCOBEPILICHCTBOBAHUE TEXHOJIOTUH BO3JICIILIBAHUS
CJIAZIKOTO IIepLa B OTKPHITOM I'pyHTe AMNIIEPOHCKOro paiioHa AzepOaillikaHa B YCIOBHSIX KalleJIbHOTO
OpPOLICHUS! IyTeM TNPUMEHEHHS KOHIIEHTPUPOBAHHOW T'YMHMHOBOM  KHCJIOTBl  PacTHTEIBHOTO
npoucxoxaeruss EVROFIL-42 (pH 3-5, conepxanue ryMUHOBBIX B QyIbBOKUCIOT 42%, OpraHuuecKuX
BemiecTB 45%), a Taxke onpenesieHHe ONTUMAaIbHOM J03UPOBKH BHECEHHS JaHHOTO npenapara. Cienyer
OTMETHTh, YTO Ha HAYAIbHBIX 3Tallax pa3BUTHSA PACTEHUH B KOHTPOJIbHBIX BapHaHTax HE HaOJII0NaIOCh
CYIIECTBEHHBIX pasznnumii. Bce pactenus Bcrymanu B (pasel pazBuTus ogHoBpeMeHHO. [1o pesymbraram
TPEXJIETHUX HCCIIEOBAHUK YCTAaHOBIEHO, 4TO mpuMeHeHne 20%-ro pacTBopa KOHIIEHTPHUPOBAHHOMN
TYMHUHOBOH  KHCIOTBl pacTtuTenbHoro mnpoucxoxiaenuss EVROFIL-42 okazano 3HauuTenbHOE
MOJIOXKHUTENBHOE BIHMSIHUE Ha CTPYKTYpY TKaHEH M MPOJYKTUBHOCTH ILIOJOB ciajkoro mepua. [Ipu
JAHHOW KOHIICHTpAITMH 00Ias yposKalHOCTh IUIOAOB cocTaBmia 25221,4 T, ypokailHOCTh TOBAapHBIX
10708 - 23882,4 r, a cpegHee KOIMMYECTBO HETOBAPHBIX IUIONOB COCTaBWIO 6,25 mTyK. Pesynpratsl,
nosryueHHsble Tipu npuMeHeHnH 20%-ro pactBopa EVROFIL-42, npe3omnuiu nokas3areiar KOHTPOJIBHOTO
BapHaHTa, a Takke BapuanTtoB ¢ npuMmeneHueM 10 - m 30%-HbIX pacTBOpOB. YCTaHOBJIECHO, 4YTO
npumenenne 20%-ro  pacTBopa  KOHIIGHTPHPOBAHHON TYMHHOBOM  KHCIOTBHI — PAaCTUTEIHHOTO
npoucxoxaenuss EVROFIL-42 apnsieTcss onTUMaLHBIM TTPH BO3/ICIIBIBAHUH CIIAJIKOTO TIepIia.

Knroueswle cnosa: craoxuil nepey, cuopuo, EVROFIL- 42, kopresasi nookopmxa, ypoorcatinocmo,
JIUCMOBAsL NOOKOPMKAL.
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IMPROVEMENT OF YIELD AND FRUIT QUALITY OF SWEET PEPPER
(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.

Capa taqdim etmisdir: Aydin Musa oglu Osgorov, b.e.d., professor
Redaksiyaya daxil olma tarixi: 05.02.2026

Tokrar islonmaya géndarilma tarixi: 04.03.2026

Capa qabul edilma tarixi: 07.04.2026

33



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

UOT 635.646

EVALUATION OF EGGPLANT (Solanum melongena L.) VARIETIES AND
VARIETY-FORMS DiSTRIBUTED 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
(FAQ., 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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(YYahia et al., 2018). Fruits and vegetables provide a wide range of essential nutrients, including
minerals (Jiménez-Aguilar, Grusak, 2017), proteins (Raigon 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 (+) 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  Wlaximum  Difference  |SD CV%
Bush height (cm) 66.07 53.00 86.00 33 B.47 12.8
Weight of single fruit 78.68 63.00 95.00 32 B.37 10.6
umber of fruits per plant |17.86 10.00 25.00 15 B.73 20.9
y 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 B.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 im 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

= 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.

melongena L.) genotypes.

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

Bush | Weight Numb_er day to 50 N of Fruit Fruit F.rU't
height | of single of fruits percent | branches | Length | Diameter ylel_d
. per . (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 0.27 035"
single fruit
Number of 1 -0.02 014 [ -0327 | 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
branches
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per plant
Fruit 1 035" | -0.337
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
(] = 10 15 20 25
1 1
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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
fruit length, fruit diameter, and fruit yield per plant. In contrast, clusters were clearly
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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 FENOTIiPiK VO AQRONOMIK OHOMIYYOTLI OLAMOTLORINO QORO
QiYMOTLONDIRILMOSI

Babak Sahmurad Muganlu®, Zeynal 9kparov, Sabir Hasanov
Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

Badimcan (Solanum melongena L.) diinyanin tropik vo subtropik bolgalarinds genis becarilon, gida
bitkisidir vo yiiksok iqtisadi ohomiyysto malikdir. Yerli genofond niimunslori igerisinde fenotipik
miixtolifliyi ilo forqlonon sort vo sort-formalardan mohsuldarligin vo meyveo keyfiyystinin
yaxsilagdirilmasina yonalmis seleksiya programlarinda istifado mithiim shomiyyat dasiyir. Aparilmig
todgiqat isinin asas moqsadi Azorbaycanda becarilon badimcanin yerli vo introduksiya sort vo sort-
formalarini fenotipik olamatlorine gére qruplasdirmaq veo tosarriifat slamatlorine gors qiymstlondirmak
olmusdur. Tadqigat igi 2025-ci ildo Abseron soraitinde 23 badimcan sort va sort-formasi iizerinda
apartlmigdir.  Saho tacriibalorinds ii¢ tokrarli tasadiifi bloklar tisulundan istifade edilmisdir. Tadqigat
zaman1 bitkilorin morfoloji slamatlori, mohsuldarliqla olageli oslamatlor, o ciimladon  25-75%
cicoklonmoys godar olan giinlorin sayi, bitkilorin hiindiirliiyii, bir bitkide olan budaq sayi, meyvs sayi,
meyvalorin uzunlugu, diametri, kiitlasi va bir bitkinin mohsuldarliq gostaricisi slamatlori dyranilmisdir.
Oyronilmis sort va sort-formalar (genotiplar) arasinda forgliliyin soviyyasini miioyyan etmok igiin tosviri
statistika, dispersiya analizi (ANOVA), korrelyasiya analizi vo iyerarxik klaster analizi metodlarindan
istifado olunmugdur. Miisyyonloasdirilmisdir ki, dyronilon genotiplords istehlak¢ilarin toloblorine {iygun
ohamiyyatli fenotipik miixtaliflik movcuddur. Bir bitkinin mehsuldarliq gdstericisi ila bitkide olan meyve
say1 arasinda yiiksak, etibarlt miisbat korrelyasiya (r = 0.861, p < 0.01) miisyyon edilmisdir ki, bu da
homin slamatin mahsuldarligin formalasmasinda asas rol oynadigini gostarir. Klaster analizi naticesinda
genotiplor li¢ osas qrupa ayrilmis vo bu da toadqiq olunan genotiplor arasinda ohomiyyatli genetik
forqliliyin mévcudlugunu oks etdirmigdir. Tocriilbo Azorbaycanda yayilmig genotiplorin igarisindon
yiiksok potensiala malik olan genotiplorin oldugunu gosterir vo onlardan badimcanin seleksiyasi islarinin
tokmillagdirilmasi istiqgamatinda islor aparilmasinda istifads oluna bilar.

Acgar sozlor: badimcan, Solanum melongena, fenotipik doayiskonlik, yerli formalar, mohsuldariig
alamatlari, korrelyasiya analizi, klaster analizi
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OLIEHKA COPTOB 1 COPT-®OPM BAKJIAJKAHA (Solanum melongena L.),
PACIIPOCTPAHEHHBIX B ASEPBAUTKAHE, HA OCHOBE ®EHOTUIIMYECKHUX U
XO3511iICTBEHHO IEHHBIX TIPU3HAKOB.

Bbatex laxmypan Myranay*, 3eiinan Aknepos, Cadéup I'acanos
Hucmumym cenemuueckux pecypcos Munucmepcmea Hayku u 00pazoeanus
Asepbatioscanckoti Pecnyonuku

Baxmaxan (Solanum melongena L.) sBisieTcss MHINEBOH KyJIbTYpOM, IIMPOKO BBIpAlMBacMOil B
TPONMYECKMX W CYOTPONHMYECKHMX pPETHOHAX MHpa M OO0NAJalomMi BBICOKOW SKOHOMHYECKOH
3HaunMocThio. Cpenu 00pa3moB MecTHOTO TeHodoHza copTa W copT-(GOpMBI, OTIHYAIOIIUECS
(eHOTHNHNYECKUM pa3HOOOpa3ueM, UIPAIOT BAXKHYIO POJIb B CEIEKLIMOHHBIX IPOrpaMMax, HalpaBJIeHHbBIX
Ha TOBBILICHUE YPOXKaHHOCTH U KavecTBa I1010B. OCHOBHOM IENBI0 POBEIEHHOTO HCCIIEAOBaHHS OBLIO
TPYNITUPOBAHNE MECTHBIX M MHTPOJIYLUPOBAHHBIX COPTOB M cOpT-PopM OakiaxkaHa, BHIPAIIMBAEMBIX B
AzepOailipkane, 10 (EHOTHIIMYECKUM IPU3HAKAM M HMX OLEHKAa @0 XO3IHCTBEHHO-LICHHBIM
xapakrepuctukaM. VccienoBarensckas pabora Obia mpoBeneHa B 2025 romy B yCIOBHAX AMIIepoHa Ha
23 coprax u copT-hopmax OakiakaHa. B TONEBBIX OMBITAX MCIONB30BAIICS METO CIyYalHBIX OJIOKOB C
TpeMsl MOBTOPHOCTSIMH. B Xoze uccienoBaHust U3ydyaauchb MOPQOIOTHYECKHE MPU3HAKU PACTEHUH U
MIPU3HAKH, CBSI3aHHBIE C YPOXAMHOCTBIO, BKJIOYAsl KOJNMYECTBO IHEH no 25-75% uBeTeHus, BBICOTY
pacTeHMi, YMCIIO BETBEM Ha OJHO pacTEHHE, YHCIO IUIOAOB, IJIHHY, TUAMETP U Maccy IUIOJOB, a TaKkKe
[I0Ka3aTellb YPOXKAHHOCTH OJHOTO pacTeHus. I onpeneneHuss ypoBHs pa3indyuil MEXy W3y4EHHBIMU
copraMd Hu copT-(popMamu (FE€HOTHIIAMM) HCIIOJIB30BAIUCH METOIbl ONUCATEIBHOM CTAaTHCTHKH,
mucriepcuoHHoro aHaiu3a (ANOVA), KOppensIUMOHHOTO aHaju3a U HEepapXU4ecKoro KIacTepHOro
aHann3a. YCTaHOBJICHO HAJIMYKME 3HAYUTEIBHOTO (EHOTHIIMYECKOTO pazHoOOpa3ws cpeln H3yYeHHBIX
TCHOTUIIOB, COOTBETCTBYIOILETO TpeOOBaHUSAM MoTpeOuTeneld. BolsiBieHa BbICOKas HOCTOBEpHAs
nonoxkutenbHas koppemsanus (r = 0.861, p < 0.01) Mexay ypokaliHOCTBIO OJTHOTO PACTeHHS U YHCIIOM
IUTO/IOB, YTO YKAa3bIBaeT HA KIIOYEBYIO POJIb JIAHHOTO TpU3HAaKa B (JOPMUPOBAHWHU ypoxKaiHOCTH. B
pe3yibTaTe KIacTEpPHOIO aHAJIN3a FeHOTHITB OBLIM pa3efieHbl Ha TPU OCHOBHBIE TPYIIIbI, YTO OTPAXKAET
HINYME 3HAYMUTENBHOW TeHeTHYeCKOH audp¢epeHImanuy MeXIy H3YYeHHBIMH MaTepuaaMu.
[Mony4yeHHble pe3yibTaThl IMOKA3bIBAIOT, YTO CpPEJM TEHOTHIIOB Oakia)kaHa, pPacHpOCTPaHEHHBIX B
AsepOaiipkane, UMEIOTCS (POPMbI ¢ BBICOKUM ITOTEHI[HAJIOM, KOTOPBIE MOT'YT OBITh HCIOJb30BaHbBI IS
COBEpPILIEHCTBOBAHUS CEIEKLMOHHON pabOTHI 10 yIIy4IIEHHIO OaKyiaxaHa.

Knwuesvie cnosa: daxnasican, Solanum melongena, ¢enomunuueckas uzmMeHUU8OCMb, MeCmuble
Gopmbl, nPUSHAKU YPOICAUHOCTNU, KOPPETAYUOHHBII AHANU3, KIACMEPHBII AHATIU3

Capa taqdim etmigdir: Sevinc Omir qizi Mommadova, b.ii.f.d., dosent
Redaksiyaya daxil olma tarixi: 02.02.2026

Takrar islanmaya gondorilma tarixi: 25.03.2026

Capa qabul edilma tarixi: 27.04.2026
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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, Os ) 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 (Tamammsia, 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

41 https://doi.org/10.61642/202625
Available online 10 June 2026


mailto:xaribul@gmail.com

ETN Genetik Ehtiyatlar Institutunun E\mi 9sarlari, Cild XV(2026), Mo 1

valuable honey plants (Craine et al., 2023; Mcaes, 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
(OC), total nitrogen (N%), pH, phosphorus pentoxide (P, Os ), 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°2627.4" 2013 | Al-2
P2 Ujar 40°29'41.8" 47°43'57.9" 2022 | Ul
P3 Goychay 40°3922.2" 47°39'05.3" 2023 | GM1
P4 Ismayilli 40°38'30.3" 47°51'46.2" 2013 | A1-6
P5 Sheki 41°20'55.2" 47°06'01.2" 2013 Al-2
O. cornuta
P6 Nakhchivan 39°29'04.6" 45°14'13.6" 2021 NVKI-3
Kangarli
0. 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 | Z6
0. 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 Al-8
P13 Shamakhi 40°40'19.8" 48°29'27.2" 2023 Shl-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 Shl-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
0. 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 Z1
P26 Nakhchivan 2021 | NVSh-4
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
0. komaovii
P31 Nakhchivan 39°29'04.6" 45°14'13.6" 2021 NVKI-3
Kangarli
0. kachetica
P32 Gadabay 40°39'36.6" 45°47'55.9" 2022 | GH-1
0. nemecii
P33 Shamkir 40°48'56.1" 45°57'39.4" 2013 Y1-3
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O. 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

O. 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°2927.2" 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 Al-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

0. 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 Al-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

O. 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

Based on correlation analysis, strong correlations were observed between the pairs Humus
% — OC % and N % — P, Os (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

Izizxanh Xarbiil .
Azorbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu

Iqlim doyisikliyi soraitindo gida tohliikasizliyi risklorinin artmas1 yem bitkilorinin vo onlarmn yabani
acdadlarimin 6yranilmasini aktual elmi masaloya ¢evirir. Bu baximdan, miixtalif ekoloji soraito yiiksok
uygunlagma qabiliyyati, torpaq miinbitliyinin artirilmasindaki rolu vo kond tasarriifatinda samorali
istifadasi ilo secilon yabani xasa (Onobrychis Mill.) novlarinin todqiqi xiisusi shomiyyat kasb edir.
Azorbaycan Onobrychis cinsinin osas miixtaliflik morkoazlorindon biri olmagla, bu cinsin genetik
ehtiyatlarinin 6yranilmasi tigiin mithtim orazidir. Bu toedgiqatin asas moqsadi Onobrychis cinsino aid
yabani novlarin bioekoloji xtisusiyyatlorini kompleks sakildo aragdirmaq vo onlarin kond tesarriifatinda
potensial istifadosini giymatlondirmokdir. Todgiqat 40 marsrut {izra toplanmis 214 niimunays osaslanir vo
niimunalor Azarbaycanin miixtalif botanika-cografi rayonlarint ohats edir. Hor bir populyasiya {izro genis
spektrli ekocografi gostaricilor geyds alinmisdir: cografi koordinatlar, doniz saviyyssindan hiindirliik,
yamacin meyilliliyi, illik maksimum vo minimum temperatur, illik yagint1 miqdari, relyef xiisusiyyatlori,
torpagin mexaniki torkibi, humus vo tizvi karbon miqdari, azot saviyyesi, pH gostoricisi, fosfor
pentaoksid (P, Os ) vo magnezium miqdari, homginin biotop tipi, otarilma intensivliyi vo torpaq
eroziyasi daracasi. Ekocografi gostaricilor tizro aparilan statistik analizlor vo asas komponentlor analizi
(PCA) naticalori torpag, iglim va relyef amillorinin novlorin yayilmasina vo adaptasiya xiisusiyyatlorina
mithim tosir gostordiyini mioyyon etmisdir. PCA naticalorina gora, Component 1 osason torpaq
xususiyyatlari va iglim gostaricilari ila, Component 2 relyef vo geomorfoloji amillarls slagsli olmusdur.
Naticolor gostormisdir ki, bazi névler (O. caput-galli, O. michauxii, O. buhseana, O. radiata, O.
altissima, O. nemecii, O. inermis, O. iberica va O. cyri) yiiksak stress soraitina davamliliq niimayis etdirir
Vo bu xiisusiyyatlor onlarin iqlim doyiskonliyi fonunda perspektivli yem bitkilori kimi istifadasini
miimkiin edir.

Acar sézlar: Onobrychis, PCA, Azarbaycan, ekocografi malumatlar

BUOJ3KOJOTMUYECKUE XAPAKTEPUCTUKH U DO®PEKTUBHOE HCIOJIL30BAHUE
JTUKHNX BUJIOB POJIA DCITAPLIETA (Onobrychis Mill.)

A3n3xaHiabl XapbeI0K0JIb
Hncemumym cenemuueckux pecypcos Munucmepcmea HayKu u 00pasosanus
Asepbaiioocanckou Pecnyonuku

Bospacraromue pucku A IpOAOBOJIILCTBEHHOW O€30MaCHOCTH B YCIOBHAX W3MEHEHHS KiInMMara
JIeTIal0T M3YyYE€HHE KOPMOBBIX KYJIBTYP M UX JUKHX COPOJMYEH aKkTyallbHOM Hay4dHOU 3amadeil. B stom
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KOHTEKCTe 0c000€ 3HaueHHe MpHOOpeTaeT MCCIeAOBaHue TUKUX BHIOB dcmapiera (Onobrychis Mill),
OTJIMYAIOIIUXCS BBICOKOW aJalTUBHOCTBIO K Pa3IMUHBIM SKOJOTHUECKUM YCIOBHSM, BaXKHOH PONBIO B
MOBBIILICHUH TUIOAOPOIUS MTOUB U 3P PEKTUBHBIM UCIIONB30BAHUEM B CEIILCKOM XO03siiicTBe. A3zepOaiimKan
SBISIETCS OJHMM M3 OCHOBHBIX IIEHTPOB pasHooOpasus poma Onobrychis, uro memaer ero BaKHBIM
PETMOHOM Il U3Y4YCHUS TEHETHYECKHX PECypCOB NaHHOro poja. llenmbio JaHHOTO WCCIeI0BaHUS
SBJISIETCS M3y4YeHHE OMOIKOJIIOTMYECKUX XapaKTePHCTHK TUKHX BHIOB poma Onobrychis u omnenka ux
MTOTEHITHAIA I MCIIOJIb30BAHMS B CEIBCKOM X03siicTBe. McciemoBanne ocHoBaHo Ha 214 obOpasmax,
coOpanHbix 1o 40 wMapmipyTaMm, OXBaTHIBAIOIIMM pa3iHdHbIe OOTaHWKO-TeOTpaduuecKre pailoHBI
AszepOaitkana. s kaxaod momynsnuu ObuUTd 3aUKCHPOBaHBl MHOTOUMCIICHHBIE SKOTeorpaduyeckue
MoKa3aTeiy, BKIIIOYas reorpaduieckue KOOPAUHATHI, BHICOTY HaJ ypOBHEM MOpS, KPYTH3HY CKIIOHOB,
TOJIOBbIC MaKCHUMAaJIbHbIC 1 MUHUMAJILHBIC TEMIIEPATYPhl, KOJMUYECTBO OCAJIKOB, OCOOCHHOCTH pelbeda,
MEXaHHUUYECKHI COCTaB MOYBHI, COACP)KaHHE T'yMyca M OpraHHYecKOro yriepoia, ypoBeHb a3zora, pH,
conepkanue nsatuokucu dochopa (P, Os ) M MarHus, a TaKke TN OMOTONA, HHTEHCUBHOCTh BBINIACA U
CTeTeHb 3p03uH TOo4BbI. CTATHCTUYCCKUI aHANM3 SKOreorpapruecKix MoKazaTelieil u aHaUu3 TJIaBHBIX
koMmmoreHT (PCA) mokasanu, 4yTo MOYBEHHBIC, KIMMAaTHYECKHe W pelbedHble (PakTOphl CYIIECTBEHHO
BIIMSIOT Ha paclpe/efieHne BUIOB M UX aJanTaluoHHble ocoOeHHocTH. CormacHo pesynbTatam PCA,
Component 1 B OCHOBHOM CBSI3aH C TOYBCHHBIMA M KJIMMATHUYSCKHMMHU IOKAa3aTEIsIMH, TOTAa Kak
Component 2 oTpaxkaeT BIHSHHE penbePHBIX u Teomopdonorndecknx (aktopos. IlomydeHnHsie
pe3yNbTaThl CBUICTENBCTBYIOT O TOM, uTO HekoTopbie Buabl (O. caput-galli, O. michauxii, O. buhseana,
O. radiata, O. altissima, O. nemecii, O. inermis, O. iberica u O. cyri) 007agalOT BBICOKOM
YCTOMYMBOCTHEO K CTPECCOBBIM YCJIOBHUSIM, YTO TIO3BOJIACT PACCMATPHUBAThL WX KAK IMEPCICKTHBHBIC
KOPMOBBLIC KYJIBTYPhI B YCJIIOBUAX KJIMMaTU4YE€CKOM N3MEHUYNBOCTH.

Knioueswie crosa: Onobrychis, PCA, Asepbaiiosican, sxoceoepaghuueckue oanmvie

Capa taqdim etmigdir: Aydin Musa oglu 9sgarov, b.e.d., professor
Redaksiyaya daxil olma tarixi: 02.02.2026

Tokrar islonmaya géndarilma tarixi: 25.03.2026

Capa qabul edilma tarixi: 28.04.2026
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UOT 631.525

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

SAMIRO BAGIROVA®, LEYLA CAVADOVA, LALD NOSIRLi, CAMALO AGAYEVA, ARZU
AXUNDOVA, LALD COLILOVA, AYNURO IBRAHIMOVA

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

Magalada ex situ saraitinda Ruspolia seticalyx (C.B. Clarke) Milne-Redh. morfoloji va fizioloji
xiisusiyyoatlori kompleks arasdirllmis va ndv Abseron quraq iqlim saraitinde introduksiya
edilmisdir. “Dendrologiya Bag1” publik hiiquqi saxs miixtalif 6lkalarin botanika baglar: ila toxum
miibadilasi hoyata kegirilir. Soziigedon miibadils proqramlari yalniz yeni névlarin introduksiyasina
deyil, homg¢inin adaptasiya potensialimin, morfoloji vo fizioloji xiisusiyyatlorinin 6yranilmasina
imkan yaradir. Slovakiyamin Nabatat bag P.J. Safarik Universiteti ilo aparilan elmi miibadilalar
naticasinds alds edilon, parlaq qirmiz1 va ya narinci-qirmiz ¢icaklara malik Ruspolia seticalyx (C.B.
Clarke) Milne-Redh. toxumlar1 generativ c¢oxaldilmis, bitkinin biitiin ontogenetik marhalalari
(latent, pregenerativ, juvenil, virginil, generativ, subsenil va senil) izlonilmis, estetik gostaricilaring
gora tak va grup akinlarinda istifada potensial tadqiq edilmisdir. Toxumlarin tadariik edildiyi
Kosice soharinin iqlim gostaricilari ilo Abseron yarimadasimin iqlim saraitinin miiqayisali tahlili
yerina yetirilmisdir. ilk dofa olarag tarafimizdan istixana saraitinds akilon toxumlardan 17 %
ciicarti alds edilmisdir. Miibadils yolu ilo alinan toxumlarin keyfiyyat gostaricilorinin asagi olmasi
onlarin Abseron iqlimino uygunlagsmasini mohdudlasdirmis va ciicorma faizinin asag1 olmasina
sabab olmusdur. Bitkidon yerli soraitds slda edilon toxumlarda isa adaptasiya gabiliyyati vo
keyfiyyat gostaricilori daha yiiksok olmusdur. Toxumla ¢oxaldilmus bitki ilo miiqayisada vegetativ
coxaldilmis fordds daha siiratli inkisaf vo generativ fazaya kecid miisahido edilmisdir. Noviin
introduksiyas1 orta perspektivlidir, introdusent tobii botaniki-cografi bdélgasindan fargli
agrotexniki qullug talab edir. Nov siiratli vegetativ inkisaf va yiiksak adaptasiya gabiliyyati ils
secilir. Uc illik miisahido dévrii arzinds ¢oxaldilmus fardlards har hansi zararverici ilo yoluxma hah
geyds alinmamis, homginin patogen moansali xastaliklora qars1 yiiksoak davamliliq niimayis etdirdiyi
miidyyon edilmisdir. Su tominatinin normadan artiq oldugu hallarda yarpaq ayasinin uclarinda vo
kanar sahalarinda xloroz tipli rang dayisikliyi miisahido olunmusdur ki, bu da néviin artiq riitubata
qarst hassash@im gostarir. Fosfor tarkibli giibralorin tatbiqi ¢icoklonmani stimullasdirir, azotlu
giibralorin istifadasi isa vegetativ kiitlonin artimma sobab olur. Noviin dekorativ cigaklori yaz
aylarinda izlanilir.

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

GIRIS

Miiasir dovrdo biomiixtalifliyin qorunmasi, nadir vo nasli kasilmok tohliikasi olan bitki
novlorinin artirilmasi, habelo ekosistemlorin davamli inkisafinin tomin olunmasi biitiin diinya
Olkalorinin qarsisinda duran on miithiim ekoloji vo strateji problemlordon biridir. Yerli vo
beynalxalg amakdasliq ¢orgivasinds hayata kegirilon elmi todqiqgatlar, miibadilo proqramlart vo
konservasiya tadbirlori xiisusi oshamiyyst dasiyir. Azarbaycanda da biomiixtalifliyin miihafizasi
Vo onun zanginlasdirilmasi dovlat siyasatinin prioritet istigamotlori sirasinda yer alir.

Todqiqat isi ilk dofo olarag “Dendrologiya Bagi” publik hiiquqi soxsin “Ekologiya vo
Iqlimlosdirmo” laboratoriyasiin todgigat sahesindo 2024-2026-c1 illordo aparilmisdir. Votoni
Afrika olan Ruspolia seticalyx (C.B.Clarke) Milne-Redh. Acanthaceae Juss. fasilosina moxsus
hiindiirliiyt 0,5-1,2 m olan, silindrik dik govdali, hamisoyasil bitkidir (Opoke, 2018). Ruspolia

https://doi.org/10.61642/202626
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Lindau. cinsi italyan tobiotsiinas1 Eugenio Ruspolinin (1866-1893) xatirasina adlandirilmigdir.
Yasil yarpaqglar1 bir godor tiiklii, yumurtavari-elliptik, sis ucludur. Yarpagin uzunlugu 10-18 sm,
eni 5-8 sm olub, damarlanmasi torvaridir. Umumi ¢igok oxunun uzunlugu 5-30 sm-dir. Ag tiiklii
ox, asagidan yuxariya ardicil olaraq agilan bir ne¢o hermafrodit gigoklori dasiyir. 2-3 sm
uzunlugunda ¢ohrayi-qirmizi borulu ¢i¢oklorin uzunlugu 0,8-1,5 sm, bes elliptik lagokdon
ibaratdir. Meyvasi dairovi Vo yastt toxumlari olan 3-3,5 sm uzunlugunda bir kapsuldur
(Christian, 2025). Kapsullar kaskin uclu, zirveys yaxin hissodo zoif dalgali konarli, ensiz
avarvari vs yastilasmis qurulusa malikdir. Onlar uzununa yarilaraq bir ne¢o disk formali, tiind-
gohvayi rongli toxumlarin otrafa yayilmasini tomin edir. Toxumlar meyvadaxili garmaqvari
strukturlara borkidilmis olur ki, bu da dispersiya (yayilma masafasi) prosesinds onlarin bitkidon
daha uzaq mosafalors yayilmasina sorait yaradir. Toxumla va ya ana bitkinin béliinmasi yolu ilo
coxalir (Agayeva, 2024).

Tofik Mommadovun “Bitkilarin introduksiyasi vo iglimlogdirilmasi” (Baki, 2000) aSari vo
World Meteorological Organisation ilo Slovak Hydrometeorological Institute (SHMU)
torofindon toqdim olunan (1951- indiyadok olan ekstremal iqlim gostoricilori) molumatlara
asasan toxumlarin tadariik edildiyi Kosice soharinin iglim gostaricilori ilo Abseron yarimadasinin
iqlim soraitinin miiqayisali tohlili yerina yetirilmisdir (Cadval 1.).

Cadval 1.
Abseron yarimadasi (Tofik Mommodov «Bitkilarin introduksiyasi va iglimlosdirilmasi». Baki, 2000.) va
Kosice soharinin (World Meteorological Organisation; Slovak Hydrometeorological Institute (SHMU),
(extremes, 1951-present) iglim gostaricilori

Iqlim soraiti
Iqlim parametrlori Azarbaycan Slovakiya
Abseron yarimadasi Kosice s.
[lin isti vaxtinin orta temperaturu (°C) 20-27 15
flin soyuq vaxtinin orta temperaturu (°C ) 13,5-13,7 5
flin isti vaxtm maksimum temperaturu (°C) 40 25,5
11 orzinda qar ortiiyii olan giinlorin say1 (giin) 10 vo daha az 99 (3,9 ay)
Illik giinosli vaxtin hacmi (saat) 2200-2445 4480
Kiiloyin orta illik siirati (km/saat) 18 12,1
Illik yaginti migdar1 (mm) 190-400 610-810
Orta illik riitubat (% ) 78-92 62
MATERIAL VO METODLAR

Todqiq olunan név vo sortlarin toxumla ¢oxaldilmasinin alverigli sopin vaxti, norma vo
dorinliyi, toxumlarin ciicorms faizinin &yronilmasinds M.K.Firsova metodikasina istinad
edilmisdir. Ciicortilorinin morfoloji xiisusiyyetlori I.T.Vasilgenko metodikasina asason tosvir
edilmoklo, bitki fordlorinds inkisaf morhalalori xarakteriza olunmusdur (Bacuiasuyenko, 1979).
Q.Kapperin “mohsuldarligin tayin edilmasi skalasi1”, kok sistemi qurulusu V.A.Kolesnikovun
«koklorin tam ¢ixarilaraq yuyulmasi» metodikasina (Konechukos, 1981), movsiimi inkisaf
ritminin dyronilmosi 1.N.Beydman iisuluna, fenoloji miisahidolor Q.N.Zaysev (3aiiues, 1981),
ciicortilorin morfoloji xiisusiyyatlori 1.T.Vasilgenkonun, bitkilorin illik boy inkisafi (Bellon,
1991), V.V.Siminov, A.A.Molganova metodikasi ilo 6yranilmisdir (Moauanos, 1976). Tadgigat
isindo bir cox yerli vo xarici odobiyyatlara istinad edilmisdir. illik bdyiimo dinamikasini toyin
etmok {iglin vegetasiyanin baslangicindan sonuna qoador hor 10 giindon bir bitki tizarinds
Olgmoalor aparilmigdir. Toxumlarin kiitlosinin arasdirilmasi AND EK 610-i markali elektron
torazi vasitasi ilo, toxumlar laboratoriya soraitinds Portable LCD Digital mikroskopu altinda
tadqiq edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI
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Ruspolia seticalyx (C.B. Clarke) Milne-Redh. toxumlar1 Xozor rayonu “Dendrologiya Bag1”
publik hiiquqi soxsin orazisinds introduksiya edilmisdir. Safarik Universitetinin Botanika
bagindan oldo olunmus toxumlar laboratoriya soraitindo Portable LCD Digital mikroskopu
altinda todqiq edilmis, molum olmusdur ki, toxumlarin uzunlugu 9-10 x 7-8 mm, solgun sar1, bir
sothi hamar, digor sothi nizamsiz qurisiqhidir. Bir oadod toxumunun toqribi ¢okisi 0,083 g-dir
(Sakill)

Sokil 1. Miibadils yolu ilo alds olunmus toxumlarin okilmasi

Toxumlar qapali seraitde 5 may 2024-cii il tarixindo (temperatur 18 °C, nisbi riitubot 65 %)
mesa torpagl vo humus qarigigi alavs edilmis gablara okilmisdir. Bitkinin ilkin ciicartilori 12 may
2024-cii ildo oldo olunmusdur. Noviin ontogenezds inkisafi dovrlor iizro todqiq edilmisdir
(Bagirova, 2025):

Laten dévr (toxumlarin sakitlik dovrii)- 6 odad toxumun ¢akisi 0,05 gram, 1 adad toxumun
toqribi ¢okisi isa 0,0083 gram oldugu toyin edilmisdir. Toxumlarin ciicormasi tiglin optimal
temperatur 18-22 °C, nisbi riitubot 65 % -dir.

Pregenerativ dovr- Toxumlarin ciicormasi yeristiidiir. 5 may 2024-cii il tarixindo okini
edilmis Ruspolia seticalyx (C.B. Clarke) Milne-Redh.-in ilkin ciicorti bir hofto sonra geydo
alinmigdir (168 saat). Toxumlarin ciicorma faizi asagidir (=17 % ). Ciicarti lopa altligi vo lopa
yarpaglarindan ibarotdir. Lops yarpaglarinin émrii 32-34 giindiir. Ik hogigi yarpaglar toxum
ciicordikdon 20-25 giin sonra amalo golir. T ciit hoqiqi yasil yarpaqlar tiiksiiz, yumurtavari-
elliptik, sis uclu, qarsi-qarsiya diiziilislii, parlaq, tist sothi hamar, 0,9-1,4 sm uzunlugunda,
damarlanmasi torvaridir. Bu yas morhalasi 30 giino godor davam edir.

Yuvenil yas moarholasi (y) - Lopayarpaglari solur. Tam formalasmis yarpaqlarin 6l¢iisii
1,5+0,3 sm uzunlugda, 0,5+0,03 sm enindadir. Yuvenil voziyyat 21-25 giin davam edir.

Immatur yas marhalasi (m) - 2-3 ciit hoqiqi yarpaglar formalasir vo sonunda asas zog boy
atir. Bu morholo 24-26 giin davam edir. Bu dovriin sonunda ciicartilorin hiindirliyii 5-7 sm-o
catir.

Virginil marhalasi (v) - Osas vo yan budaqlarin foal boy artmast bas verir. Bu morhalonin
sonunda bitkilor 10-11 sm hiindiirliiys, ¢atrinin diametri iso 8-10 sm-o catir.

Miitomadi sokildo aparilan biometrik 6lgmolor naticasinds miioyyon edilmisdir ki, ndviin
yarpag eninin orta gostaricisi 10 sm (tobii arealinda 5-8 sm), yarpaq uzunlugu 14 sm (tobii
arealinda 10-18 sm), bitki boyu iss 0,4 m (tabii arealinda 0,5-1,2 m) olmusdur. 18 iyul 2024-cii il
tarixindo bitki fordlori yeni dibgoklora kogiiriilorak agiq sahads yerlosdirilmis vo ndv iizarinds
aparilan elmi todqiqatlar davam etdirilmisdir (Cadval 2.).

Cadval 2.
Noviin introduksiya va tobii areal dlgiilorinin miiqayisali tahlili
Olgii | Introduksiya | Tobii | Tobii Areal Arali#a
Parametr vahidi (orta) areal | areal arahgi aus Farq
. diisiir
(min) | (max) (orta)

Yarpaqg 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 (Q) - Yan zoglarin inkisafi zamani ¢i¢cok qruplari formalasir vo inkisafi
davam edir. Bitkinin orta hiindiirliiyii 20-22 sm, ¢atrinin diametri iso 10-13 sm-2 catir. Umumi
¢icok oxunun uzunlugu 5-30 sm-dir. Ag tiiklii ox, asagidan yuxariya ardicil olaraq agilan bir ne¢o
hermafrodit ¢i¢oklori dasiyir. 2-3 sm uzunlugunda ¢ohrayi-qirmizi borulu ¢igoklorin uzunlugu
0,8-1,5 sm, bes elliptik logokdan ibaratdir. Meyvasi dairavi vo yasti toxumlart olan 3-3,5 sm
uzunlugunda bir kapsuldur (Sakil 2.).

TSR <=

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

Subsenil va senil yas dovrlori - Bu marhalonin saciyyavi cohati bitkinin iist hissasindoki
yarpagqlar tokiiliir, alt hissesindoki yarpaqlarin saralmasi miigahidos edilir.

Ana bitkidon generativ dovrds oldo edilmis 11 adad toxum niimunasi 2 aprel 2025-ci il
tarixindo oncokin illorin praktika vo metodologiyasi nozoro alinmagqla qapali soraitds yenidon
okini edilmisdir. 2024-cii il ilo miiqayisads okin vaxtinin bir ay ovval hoyata kegirilmasi
sababindon temperatur soraiti doyismis vo toxumlarin ciicormasi miiddati uzanmisdir. Homginin,
2025-ci ilda bitki vegetativ tisulla ¢oxaldilmig, govda kasiyindan yeni bir ford olds edilmisdir
(Sakil 3.).

12 avqust 2025-ci il tarixinds bitki {izorindo 6lgmo islori aparilmis vo oldo olunmus
gostaricilor miiqayisali tohlil edilmisdir (Cadval 3.).

Cadval 3.
Stil ilo toxum monsali ciicorti niimunalorin morfometrik gostaricilorinin miiqayiso codvali
Parametrlar Vegetativ Generativ Farq
(sm) (stil) (toxum ciicartisi) %-la
Bitki boyu 5 6 +20,0
Yarpaq uzunlugu 4,0 4,5 +12,5
Yarpag eni 3,0 2,0 -33,3

Morfometrik gostaricilor tizro vegetativ (stillar) vo generativ (toxum monsali ciicartilor)
niimunoalor arasindaki forglor faizlo hesablanmisdir. Hesablamalar iigiin standart miiqayisali
doyismo diisturundan istifads edilmisdir (1).

Generativ gostarici—vegetativ gostarici

Farq (%)= %X 100 Q).

vegetativ gostarici

Generativ yolla alds edilmis ciicartilor vegetativ stillor ilo miiqayisado ~20 % daha hiindiir
Vo yarpaq uzunlugu ~12,5 % daha boylikdiir. Yarpaq eni generativ niimunado ~33,3 % daha
ki¢ik oldugundan yarpaqlar daha dar vo uzunsov (nishat 2,25) formaya malikdir. Bu noticalor
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generativ  ¢oxalmada erkon inkisaf morhalasinds hiindiirliiylin  artmast vo  yarpaq
morfologiyasinin incalmasi ilo saciyyalonon farglori gostorir.

Olds edilmis yetkin ford 4 may 2025-ci il tarixinds agiq sahaya kogiiriilmiisdiir. Okinin
birinci ilinds (2024) bitkinin maksimal boy inkisafi 28-30 sm olmus, 2025-ci ilds iSs a¢1q sahays
kogiiriildiikdon sonra yan budaglarin say artmis, ¢atirinin sahasi genislonmis va bitkinin boyu 36
Sm-o goadoar inkisaf etmisdir (Qrafik 1).

36,00 36,00
35,00

34,00

33,00

32,00

31,00

30,00 30,00

29,00
2024,80 2025,00 2025,20 2025,40 2025,60 2025,80

Qrafik 1. Ruspolia seticalyx (C.B. Clarke) Milne-Redh.-in 2024 vo 2025-ci illords inkisaf dinamikasi

Bitki boyu (sm)

Vegetativ yolla ¢oxaldilmis niimunadoa 5 oktyabr 2025-ci il tarixindon etibaran generativ
inkisaf marhalasina (g) kegid geydo alinmigdir. 13 noyabr tarixinds aparilan fenoloji miisahidolor
zaman1 bitkido artiq 4 odod formalagmis toxum kapsulu mioyyon edilmisdir. Kapsullarin
olgtlorinin 0,5-3,0 sm arasinda doyismosi onlarin forqli inkisaf morhalslorinds oldugunu
gostormisdir. Vegetativ moansali bitkido yarpaglarin maksimal uzunlugu 13 sm, eni 7 sm olmus,
timumi bitki hiindiirlilyii 37 sm-o ¢atmigdir. Bundan slava, kok sisteminda yeni pohralorin omolo
golmoasi bitkinin yiiksok vegetativ inkisaf qabiliyyotino malik oldugunu gostorir. Bitki qapali
soraitdo tam normal inkisafin1 davam etdirmisdir.

Generativ yolla ¢oxaldilmig niimunalords iso generativ fazaya (g) kegid oktyabr aymin son
on glinlitylinds bas vermisdir. Lakin 19 noyabr tarixinds aparilmig miisahidolor zamani bu qrup
bitkilordo toxum kapsullarinin formalasmasi halalik geydo alinmamigdir. Yarpaqlarin maksimal
uzunlugu 7-10 sm, eni 6 sm toskil etmis, bitkilorin hiindiirliiyi iso 18-20 sm arasinda
doyismisdir. Har iki ¢goxaltma metodundan olds edilmis bitkilorin gapali soraitdo saxlanilmasina
baxmayaraq, vegetativ monsali niimunonin generativ strukturlarinin daha tez inkisaf etmosi onun
ilkin vegetativ tistlinliiyli vo daha giiclii fizioloji vaziyyati ils izah oluna bilor (Sokil 4.).

Sakil 4. Vegetativ ¢oxaltmada toxum kapsullarinin amals galmasi.

Ruspolia seticalyx (C.B. Clarke) Milne-Redh. néviinlin ex-situ soraitindo aparilmis
miisahidalor gostarir ki, bitki yiiksok ¢igaklonma potensialina malikdir va gigoklonmo intensivliyi
in-situ miihitlo miiqayisodo daha yiiksokdir. Su tominatinin normadan artiq oldugu hallarda
yarpaq ayasinin uclarinda vo konar sahslorindo xloroz tipli rong doyisikliyi miisahids
olunmusdur ki, bu da néviin artiq riitubato gars1 hossasligim gostorir. ki illik miisahido dovrii
arzindo bitkilords har hansi zararverici ilo yoluxma hali geyds alinmamis, hamginin patogen
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monsali  Xastoliklora qars1 yiiksok davamliliq niimayis etdirdiyi mioyyon edilmigdir.
Formalasdirdig1 six ¢igak saplaqglar1 vo dekorativ xiisusiyyatlori nazors alinaraq qrup (kollektiv)
okini ti¢iin alverisli takson kimi tovsiya olunur (Sakil 5.)

Sakil 5. Ex-situ soraitinds yetisdirile Ruspolia seticaly (C.B. Clarke) Milne-Redh. niimunosinds
intensiv ¢igoklonma

NOTICOLOR

Abseron yarimadasinin iglim soraitindo aparilan miisahidalor naticesinde malum olmusdur
ki, bitkinin inkisaf fazalarmin - vegetativ vo generativ morholalorinin tam sokilds izlonilmasi
mimkiindiir. Nov siiratli vegetativ inkisaf vo yiiksok adaptasiya gabiliyyati ilo secilir. Abseron
yarimadasinin iqlim vo torpaq soraiti, noviin tobii botaniki-cografi bolgalorindan forgli
oldugundan, introdusent bitkinin normal inkisafi tigciin miioyyan agrotexniki todbirlorin totbigi
zoruridir. Yetkin fordlor quraqliq ve yliksok temperatur soraitine davamlidir. Optimal inkisaf
tictin humuslu, su kegiriciliyi yiiksok torpaqlara tstiinliik verir. Tam giinosli soraitdo maksimal
¢igoklonmo miisahido olunur, kolgali yerlords isa ¢igoklonma zoaiflayir vo zoglar etiolasiya
olunmus (zoif inkisaf) formaya kegir. Fosfor torkibli giibralorin totbiqi ¢igoklonmani
stimullasdirir, azotlu giibralorin istifadosi iso vegetativ kiitlonin artimma sobob olur. Isti yay
aylarinda nom saxlanilmalidir. Cigoklarin cari ilin zoglarinda omoalo galmasi sababindan bitkinin
tez-tez budanmasi maslohat goriilmiir. Toxumla vo ya ana bitkinin bdlinmasi yolu ilo ¢oxalir.
Cilinglor asanligla kok salir vo ndvboti vegetasiya movsiimiindo ¢igoklonmoys baslayir.
Beloliklo, Ruspolia seticalyx (C.B. Clarke) Milne-Redh. néviiniin Abseron yarimadasinda
kultivasiyast ham dekorativ, ham da ekoloji cahotdon 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 Safirik 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 nepcnekruse 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 E\mi Osarlari, Cild XV(2026), Mo 1

OHTOI'EHE3 U PABMHOKEHUE BUJIA RUSPOLIA SETICALYX (C.B. CLARKE) MILNE-
REDH. B YCJOBHUSX, XAPAKTEPHBIX 1JIS1 AITIIEPOHA.

Camupa baruposa¥*, Jleilsia /IzkaBanosa, Jlana Hacupan, /I:xamana AraeBa, Ap3y AxyHaoBa, Jlana
Jxammiaosa, Aiinypa Uoparumosa
«lennponorudeckuii caiy MyOIUIHOE OPUITIECKOE U0

B cratbe BcecTOpOHHE UCCIIEIOBaHbI MOPQOIOTHYECKUE U (DU3HOIOTHYECKUE OCOOCHHOCTH
Ruspolia seticalyx (C.B. Clarke) Milne-Redh. B ycnoBusix ex situ, a Takxke OCYILECTBICHa HHTPOLYKIIHS
BUIAa B 3aCylUIMBbIC KIMMaTHueckue ycioBus Ammiepona. [lyOnuyHOe IOpHIMYECKOE JIUIO
«Jlenponoruyeckuii cam OCyIIECTBISIET OOMEH CEMEHAMH ¢ OOTAHUYECKUMHE CaJlaMU Pa3JInuHbIX CTPaH.
VKa3aHHBIC MPOrpaMMbl OOMEHA MO3BOJISIOT HE TOJNBKO BHEAPATH HOBBIC BHJBI, HO W HM3y4aTh HX
aIanTalHOHHbIH OTeHIHaN, Mopdonoruueckue u husnoiornueckue xapakrepuctuku. Cemena Ruspolia
seticalyx (C.B. Clarke) Milne-Redh., omimuaromiuecss SApKO-KPaCHBIMH HJIM OPAaHKEBO-KPACHBIMHU
[[BETKaMH, TOJyYCHHbIC B pe3yJibTaTe HaydHOro oOMeHa ¢ boTaHM4ecKuM caloM YHHUBEPCHTETA HM.
[LA. Iladapuka (CnoBakus), ObUIH pa3sMHOMKEHBI T'€HEPATHBHBIM CIOCOOOM. IIpOCiexkeHbl Bce
OHTOTCHETHYECKUE CTaJUM Pa3BUTHS PACTCHHS  (IAMEHMHAs, NPE2eHePAMUGHAsl, —HOBEHUIbHAS,
BUPSUHUTILHASA, 2eHEPAMUBHAS, CYOCEHUTbHAS U CEHUTbHAS), @ TAK)KE M3ydeH MOTEHIMA HCIIOIb30BaHMs
BUIAa B OJMHOYHBIX W TPYNIOBBIX MOCAJAKaX C YYETOM €ro JCKOpaTUBHBIX KaudecTB. IIpoBenmeH
CpPaBHHTEIbHBIN aHAIN3 KIIMMAaTHYECKUX TTOKa3aTeneit ropoaa Komruie, 0TKya ObUTH MOJTyYESHBI CEMEHa,
U KIMMaTHYECKUX YCIIOBHH ATMIIEPOHCKOrO MOJYOCTpOBa. BriepBbie B YCIOBHSAX TEIUIMIBI YAAIOCh
JIOCTHYb BCXOXecTH 17 % mocestHHbIX ceMsiH. Hu3kue kaueCcTBEHHbIC MOKA3aTeNn CEMsH, MOTYyYCHHBIX
nyTeM OOMEHa, OIPaHHYMIN UX aaNTaldi0 K KIMMATHYECKUM YCIOBHSAM AIMIIEpOHA M TPHBEIH K
HHM3KOMY TPOILIEHTY BCXOXXECTH. B TO ke BpeMsi ceMeHa, MONy4YeHHbIE OT PACTCHHUid, BBIPALICHHBIX B
MECTHBIX YCJIOBHSIX, TIOKa3aak 00Jiee BHICOKYIO aaNTalMOHHYIO CIIOCOOHOCTh M JIY4IIHe Ka4eCTBEHHbIC
nokaszarenu. [10 CpaBHEHHIO C PACTCHUSIMH, BBIPAIICHHBIMH M3 CEMSH, JK3EMIULIPBI, Pa3MHOKCHHBIE
BETreTATUBHBIM CIIOCOOOM, XapaKTepU30BAIKCh Oosiee OBICTPBIM POCTOM H 0oJiee paHHHM IEPEXOJOM B
reHepaTuBHyiO (azy. MHTPOAYKIMs AaHHOTO BHIA OIICHMBACTCS KaK CPEJIHENEPCIeKTUBHAS U TPeOyeT
NPOBEJICHUSI  arpPOTEXHHYECKHX MEPONPUSITHIA, OTIMYAIOIIUXCS OT YCJIOBHH €ro eCTECTBEHHOTO
Ooranuko-reorpaduueckoro apeana. BuJ OTIHYAaeTCsi WHTCHCHBHBIM BEreTATUBHBIM DPa3BUTHEM U
BBICOKOM aJanTallMOHHOW CIOCOOHOCThIO. B TeueHume TpéxieTHero mepuoaa HaOMOACHUH Y
HMHTPOIYLIUPOBAHHBIX 3K3EMIUISIPOB HE 3aQUKCUPOBAHO TOPAKEHUN BPEAUTEISIMH, & TAK)KE YCTaHOBJICHA
BBICOKasl YCTOMYMBOCTh K 3a00JIEBAaHUSIM MATOT€HHOTO MPOUCXOXKIeHUs. [Ipy M30BITOYHOM IMOJKBE HA
KOHYHMKAX M 10 KPasM JIMCTOBBIX IUIACTHHOK OTMEYAIOTCS XJIOPO30IMOA00HbIE H3MEHEHHUSI OKPACKH, YTO
CBHJICTENILCTBYET O YYBCTBHTEIBHOCTH BHAa K W30bITKY Biard. llpuMeHeHue Qocdopcopepxanimx
yI0OpeHuil CcrnocoOCTBYeT aKTHMBHOMY IIBETCHHIO, TOTJa KaK a30THBIC YJOOPECHUS CTHMYJIHPYIOT
HapallMBaHKE BEreTaTHBHOM Macchl. JIeKopaTHBHOE [[BETCHHE BHa HAOIIOIACTCS B JICTHUE MECSIIBL.

Knwouesvie cnosa: Ruspolia seticalyx (C.B. Clarke) Milne-Redh., noaryocmpos Anwepon,
onmoezenes, adanmayust, MOp@ono2us pacmenuil.

Capa taqdim etmigdir: Aydin Musa oglu 9sgarov, b.e.d., professor
Redaksiyaya daxil olma tarixi: 17.02.2026

Takrar islanmaya gondorilma tarixi: 13.03.2026

Capa qabul edilma tarixi: 13.04.2026
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QLOBAL iQLIiM DOYISIKLIYI SORAITINDO BAL ARILARININ
MOHSULDARLIQ VO KEYFiYYOT GOSTORICILORI

COSAROT SABANOV !, SAMIiR MAHMUDOV *#, GULARD SEYIDOVA 3 MUSA
MOMMODOV ? RUHiIYYO QURBANOVA ? SEVDA SADIXOVA ? SAHIB COFOROV ?,
RUFOT MEHDIYEV ? SOMAYO VOLIiZADO !

'Azarbaycan Texnologiya Universiteti, Goanca 5., AZ2011, Sah Ismayil Xotai prospekti 103
Heyvandarliq va Balig¢iliq Elmi-Tadgiqat Institutunun Ari¢iliq Tocriiba Stansiyast, Azarbaycan
Respublikasi, Goygol rayonu, AZ2500, Firuzabad qaSabasi .

% Azorbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki s., AZ 1106, Azadliq
pr. 155

s.mahmudov@atu.edu.az

Qlobal iglim dayisikliyi arigihga ciddi manfi tasir gostararak nektar aximim azaldir, bitkilarin
cicoklomos dévriinii pozur va ari ailalorinin zaiflamasine sabab olur. Artan temperaturlar arilarin
gidalanma balansim1 pozur, ana arilarin dollanma qgabiliyyatini asag1 salir vo Xastaliklara garsi
miigavimatini azaldir. Bu amilloar bal mohsuldarhgmmin asag diismasine va ar1 oliimlarinin
artmasina gotirib ¢ixarir. Bunlar homg¢inin mohsullarin keyfiyyatina do etdiyi tasirlo xarkteriza
olunmagqdadir.

Ik dofa olaraq miixtolif ar1 cins va hibridlorinin, xattlarinin, populyasiyalarinin tobii bal
mohsuldarh@inin va onun keyfiyyat parametrlorinin ayri-ayriliqda 6yranilmosi aparilmisdir.

Tadgiqgat naticalari tabii balin brendlasdirilmasi va miixtalif ar1 cinslari va onlara aid nasillarin
moahsuldarhga aid keyfiyyat gostaricilorinin isbati ilo elmi-praktik ahamiyyat dasiyir.

Elmi-tadqiqat isinin aparilmasinda moaQgsad miixtalif ar1 cins va hibridlari, populyasiya ve
xattlari iizra alde olunan tabii balin torkibinin yoxlamlmasidir. Bunun iigiin asagidaki vazifalarin
hayata kecirilmasi nazarda tutulur:

- nazarat va tacriiba obyektlorinin yaradilmasi;

- tobii balin tadariikii;

- niilmunalarin gablasdirilmasi vo analizlorin aparilmasi;

- naticalarin tahlili.

Toadgiqat obyekti olaraq HBETI-nin “Ariciiq mohsullarimin  istehsali vo analizi”
laboratoriyasimin ariciliq tasarriifatinda olan ar1 ailalarindan istifada olunur.

Tabii bal analizi, mahsulun saxta, qatqil vo ya keyfiyyatsiz olub-olmadigin1 miiayyan edarak
ar1 ailasinin va eloca da istehlaker saglamh@im qorumagq iigiin kritik ahomiyyat kasb edir. Bu
analizlar balin torkibindaki fermentlori, sakar nisbatini (qliikoza/fruktoza), nam miqdarmi va
mansayini yoxlayarag, hamginin antibiyotik va ya pestisid qaliqlarinin olmadigim tasdiglayir.

Saxtakarhgin qarsistmn alinmasi: Bahin sokar siropu va ya digar maddalarlo qarigsdirilib-
qarigdirilmadigim iiza ¢ixarir.

Keyfiyyat vo Tahliikasizlik: Balin nam daracasi va qatqisizhigr yoxlanihir.

Mansonin miiayyan edilmasi: Polen analizi ils balin hansi név bitkidon va regiondan alindigi
daqiqlosdirilir.

Qida dayarinin tasdiqi: Ferment tarkibi vo diastaza adadi kimi parametrlor balin miialicavi
xiisusiyyatlarini tasdiglayir.

Qeyd olunanlar nazars alnaraq, bal arillarimin arigihq mahsullarimin analiz olunmasi aktual
olmaqdadir.

Agar sazlar: global iglim doyisikliyi, bal arisi, tobii bal, ¢igok tozu, voromum, arigiliq moahsullari.
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GIRIS

Respublikamizda yerli ar1 genofondu hesab edilon Boz Dag Qafqaz vo Sar1 Qafqaz ari
cinslorinin miixtolif populyasiyalart ilo yanasi miixtalif xarici cins ar1 cinslori va hibridlori
arigiliq tosorriifatlarinda genis yayilmisdir. Tobii balin todariikiindo son illor artim miisahido
edilmokls barabar, miixtslif cins arilarin tobii ballariin keyfiyyot parametrlorinin do Syranilmasi
aktual masaladir.

Respublikamizda arigiliga gostorilon Dovlat dostayi, hoyata kegirilon sosial programlar bu
sahonin siiratlo inkisafina sobob olmusdur. Azarbaycan Respublikasinin Dovlot Statistika
Komitasi torafindon togkil olunmus statistik miisahidonin naticolorine gora 2024-cii ildo 30601
tosarriifatda movecud olan 579,0 min ar1 ailesindon 5166,3 ton bal, 132,1 ton mum, 8,5 ton
voramum, 16,8 ton giilom vo 239,3 kq an siidii oldo olunmusdur. Istehsalgilar {izra balin 1
kilograminin orta satis qiymati 28,6 manat, mumun - 16,5 manat, voromumun - 109,7 manat,
giilomin - 140,9 manat, ar1 siidliniin 1 qraminin orta satis qiymati isa 7,0 manat olmusdur.

2023-cii illo miigayisods 2024-cii ilds ar1 ailolorinin say1 3,1 faiz azalmis, bal istehsali 13,5
faiz, giilom istehsali 88,8 faiz artmis, mum istehsali 23,5 faiz, voromum istehsali 43,0 faiz, ar
sidii istehsali 14,9 faiz, arigiliqla mosgul olan tasorriifatlarin hor birino orta hesabla diison ar1
ailolorinin say1 iso 2,4 faiz azalmigdir. Ar ailolorinin sayinda va bozi arigiliq mohsullariin
istehsalinda azalma osasan ar1 xostoliklori ilo olagodar olmusdur
(https://azstand.gov.az/upload/files/Tobii%20bal.pdf).

2025-ci ildo Azorbaycanda arigiliq sektoru lizra 29 456 tosorriifatda mdévcud olan 545,1 min
ar1 ailosindon 4757 ton bal va digor arigiliq mohsullar1 alds edilib. Dovloat Statistika Komitasinin
molumatina gors, avvalki illo miiqayisods ar1 ailslorinin say1 5,9 faiz, bal istehsali 7,9 faiz, mum
istehsali 6,9 faiz azalib. Voromum vo giilom istehsalinda da miioyyon gerilomo qeyds alinib.
Eyni zamanda ar1 siidii istehsalinda 6,2 faiz artim miisahids edilib ki, bu da moahsul strukturunda
miioyyon doyisikliklorin formalasdigim1 gostorir. Ilkin miisahidolor onu gdstormisdir ki,
gerilomoya sabab global iglim dayisikliyi, uzunmiiddstli quraqlig, ar1 ailolerinin ar1 xostolik va
zararvericiloring garst miialico-profilaktika todbirlorinin aparilmamasi, eyni zamanda herbisid vo
pestisidlorlo aparilan miibarizods arilarin qis ehtiyati iiclin toplanan ballarin torkibindoki toksiki
maddolor, gozongi ballar olmusdur. Ona gora do tobii balin torkibinin miioyyon olunmasi, yerli
soraito uygun ari ailalorinin mohsuldarliq gostaricilorinin, onlarin keyfiyyat parametrlorinin toyin
olunmasi aktualdir.

Bal arilarindan mixtoalif arigiliq mohsullarinin istifadosi, miixtalif meyvo baglarinin
tozlandirilmasi, homginin, miixtalif alkogollu va alkoqolsuz igkilorin hazirlanmasinda homin
arigiliq mohsullarindan istifads edilir (Mcmaunos, Maxmynos, CamgsixoBa, 2025; Hcmaunios,
Maxwmymos, 2025; Mcmannos, Maxmynos., Mamenos, 2025).

Tadqiqat isinin 6yranilma saviyyasi va miiasir vaziyyati. Bal on vacib insan gidalarindan
biridir. Hom gida, hom do miialicovi xiisusiyyatloro malikdir. Balin torkibindoki ¢oxlu sayda
faydali komponent terapevtik faydalar tomin edir. Bal B vitaminlori, C vitamini, purin va
pirimidin asaslari ilo zongindir. Dadi, rongi, atri vo monsayi ilo forglonon ¢ox sayda bal novii
mdvecuddur.

2022-ci ildo ABS-dan olan biologlar xiisusi olaraq yaradilmis miihitds bal arilarin1 miisahida
edorak bir aragdirma apariblar. Yetkin arilar gosdon digor arilardan tocrid edildi. ©vvalca alimlor
laboratoriya soraitinds sirinlosdirilmis suyun arilara tosirini miioyyan etmok istodilor. Bozi
sulayicilara sokar siropu olave etdikdon sonra hor qrupdaki is¢i arilarin davranigindaki vo
omriindoki doyisikliklori izlodilor. Amerikali biologlarin tapmtilar1 mayusedici oldu. Onlar
arilarin orta dmriiniin 1970-ci illords aparilan oxsar tadgigatlarin toaxminon yarisi oldugunu askar
etdilor. Oton osrin ikinci yarisinda siaq hosoratlarinin orta dmrii 34,3 giin idisa, son onilliklords
bu rogem iki dofo azalaraq 17,7 giina diisiib.

ABS alimlorinin fikrinco, arilarin 6mriiniin kaskin azalmasi biitiin koloniyaya manfi tosir
gostorir. Belo soraitdo populyasiyanin azalmasi 30-40 faiz siiratlona bilor. Su bal arilarinin
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omriina tosir edon osas amillordon biridir. Masalon, biologlar torofindon sanlar1 daha ¢ox
suvarilan fardlorin 6mrii su ilo tomin olunmayan homkarlarindan daha uzun olub. Birinci nazarat
qrupunun orta émrii 21 giindan, ikinci grupun iss 15 giinden ¢ox olub. Qlobal istilosmanin daha
da siiratlonmosi, quragliglarin va digar tobii falakoatlorin artmasi ilo birlikds arilarin 6mriinii daha
da azalda bilar. Biologlar bunun yetkin arilarin mohsuldarliginin (no godor uzun yasayirlarsa, bir
0 (odar ¢ox yem tapa bilirlor) vo ar1 koloniyalarinin bal istehsalinin azalmasina sobab olacagina
inanirlar.

Vebster Universitetinin todqiqat¢ist Nikol Miller-Stratmanin fikrinca, arilarin hayati ti¢iin
digor monfi amil yetkin arilarin Olglisiiniin  koskin azalmasidir. Son onilliklordo qlobal
istilosmonin siiratlonmosi yalniz bazi arilarin tobii yasayis yerlarinin itirilmasino deyil, ham do
badan olgiilarinin shomiyyatli doracads azalmasina sabab olub. Buna ssbab hamginin istifado
olunan sanlarin istismar miiddatinin 2-3 ildon daha ¢ox olmasidir.

Diinya miqyasinda miixtalif ar1 mutasiyalar1 qeydos alinir. Masalon, daglarda 20.000-dan ¢ox
arinin tizorindo aparilan ¢oxillik todqiqat zamani amerikali alimlar erkon istilosmo Vo buzlarin
vaxtindan avval orimosi sababindon iri bal arilarinin, o ciimlodon arilarin sayinin shomiyyatli
doracado azaldigini, kigik arilarin saymin iso Kaskin sokildo artdigimi askar ediblor. Biologlar
bunu daha boyiik arilarin istiliyi yaxsi saxladiglari ligiin ohamiyyatli daracods yiiksok orta
temperaturlara daha az davamli olmalar ilo izah edirlor. Onlar bunun arilarin vo arilarin daha
sarin bolgalors ko¢ etmasing sobab olacagina inanirlar.

Moagalasinda Miller-Strattmann xabardarliq edir ki, qlobal iglim doyisikliyi getdikco artan
sayda ar1 vo ar1 noviiniin yasayis miihiti ti¢iin siiratlo ciddi problemoa gevrilir. ABS-in canub-
gorbindaki quraq bolgalords aparilan bir arasdirmadan sonra bir qrup alim miisahido olunan 243
yerli ar1 noviiniin 46 faizinin populyasiyasinda koskin azalma proqnozlasdirtb. Bundan olavs,
global istilogsma giiclondikco, tarixan ekstremal hava soraitina davamli olan bir ¢ox bal aris1 névii
yaxin galocokda nasli kasilmok tohliikasi ilo iizloso bilor. Biologlar an boyiik risklorin hazirda
Beynolxalq Tabioti Miihafizo Birliyinin (IUSN) tosnifat sisteminds "on az narahathiq doguran"
kimi tosnif edilon 37 noviin vo artiq "on hossas” kimi tosnif edilon daha doqquz noviin
tizlogocayini gozlayirlor.

Art populyasiyalar1 6ton osrin ikinci yarisinda koskin sokildo azalmaga basladi. 1990-c1
illordo Simali Amerika vo Avropadaki arigilar, xiisuson do qisda, koloniyalarin genis sokildo
depopulyasiyasi ilo garsilasmaga basladilar. Bu tendensiya 2010-cu illorin sonlarinda daha da
stiratlondi. Qeyri-kommersiya Bee Informed Partnership togkilatinin malumatina géro, ABS-da
bal arilariin toxminan 40 faizi 2019-cu ilds, toxminon 45 faizi 2020-ci ilds yoxa ¢ixdi vo 2021-
ci ilda rekord 50 faiz gqeyds alindi. Analitiklor 2022-ci ilds ar1 koloniyalarinda 6liim nisbatinin
toxminan 40 faizo ¢atmasi ila bir gqodar azalma qeyds aldilar, lakin 2023-cii ilo godar bu ragam
48 faizo yiiksoldi.

Diinya Arilar1 Xilas Et Fondunun (WSBF) analitiklori global arilarin saymin azalmasinin
asas saboblorindan birinin pestisidlorin vo agrokimyavi maddolorin genis istifadasi ilo bagh
fikirdodirlor. Kontakt pestisidlor adston bitkilora piiskiirdiilir vo tozlanma zamani arilarla
tomasda olduqda onlar1 6ldiira bilor. Digor torofdon, sistemli pestisidlor ovvalco torpaga vo ya
toxumlara daxil olur vo sonra bitki govdaloring, yarpaqlarina, nektarina va tozcuglarina hopur vo
bu da bal arilarinin saglamligi {igiin ciddi risk yaradir.

Bundan slava, is¢i arilar da herbisidlordon (alaq otlarimi idars etmok tigiin istifads olunan
kimyavi maddalar) risk altindadirlar. ©On boyiik tohliike boyiima movsiimiinds totbig olunan
herbisidlordon golir. Onlar arilarin patoya gotirdiyi nektar va tozcuqlar girklondira bilarlor. Bu,
biitiin tesarriifat li¢iin tohliiks yaradir.

Ona gora do torpaglarin qiymatlondirilmosi vacib hesab edilir. Torpaq resurslarinin hom
miitlog Vo hom do nisbi 6lgiilordo azalmasi XXI oasrin baslangicinda artiq dénmoz prosesa
cevrilmisdir. Azorbaycanda da hava, su va torpaq resurslart ilo bagl ekoloji problemlor 6z
kaskinliyi ilo segilirdi. 70-80-ci illorin iqtisadi yiiksalisi 6lke miqyasinda bir sira torpaq ekoloji
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problemlorin ortaya ¢ixmasina sobab oldu. Aran zonalarda torpaqlarin sorlasmasi va
sorakoatlosmasi, dagliq arazilords eroziya proseslori 6lkads ekoloji problemlor hiiddudunu asaraq
sosial, igtisadi vo hiiququ problemo ¢evrilmoyo basladi. Insanlarin kond tosorriifat1 faaliyyati
naticasinds ortaya ¢ixmis ekoloji problemlarin halli yollarinin tapilmasi bir sira kond tasarriifati
elmlorinin, o ciimlodon agroekologiya, torpagsiinasliq vo aqrokimyanin aparict elmi
istigamatloridir (Mommoadov, Mammaoadova, Sabanov, 2009; Abbasova, 2019; Mommadov,
Mommadova, Sabanov, 2017).

MATERIAL VO METODLAR

Balin torkibi hoagigoton miixtalifdir. Todqigat zamani tobii balin analizi tizro moévcud
metodlara va osason “Herba Flora” MMC-nin vo HBETi-nun “Ariciliq mohsullarinin todariikii
Vo analizi” laboratoriyasinda aparilan analizlor nozords tutulmusdur. Umumilikdo iss balin
analizi miivafiq Qaydalara asaslanmigdir (T.C. Milli Egitim Bakanligi Laboratuvar Hizmetleri
Bal Analizleri, 2012; 3aukuna, 2012.)

Balin torkibinds 300-dan ¢ox kimyavi birlosma va mineral var. Bunlardan on vaciblori 36-
40% fruktoza, 32-35% qliikoza vo 2-3% dir, tri vo oligosaxaridlordon ibarot olan
karbohidratlardir. Bu karbohidratlar, asasen qlikkoza va fruktoza, insan organizmi tarafindon
asanligla manimsanilir vo bu da onlar1 doyarli enerji manbalaring ¢evirir (100 q bal {igiin 1289
kJ). Bundan slava, monosaxaridlor vo onlarin téromalari bioloji strukturlarin qurulmasinda
istirak edir va plastik funksiyalar1 yerina yetirir (Sultanov, Osadov, 2016).

Bal 15-don ¢ox ferment ehtiva edir. Onlar insan orqanizmindo bas veran hidrolitik, redoks
Vo digor proseslor tiglin katalizator rolunu oynayir. Bu fermentlor arasinda toxuma tenaffiisiindo
miihiim rol oynayanlara peroksidaza, katalaza vo 0-difenol oksidaza daxildir. ©n vaciblari o vo
B-amilazalar vo B-fruktofuranozidaza (invertaza) olan hidrolitik fermentlor miirokkob kimyavi
maddalari insan organizmi tarafindon daha asan monimsoanilon daha sado maddslars pargalayan
reaksiyalar1 katalizlogdirir. Qliikoza oksidaza fermenti atmosfer oksigeni ilo qliikozanin
oksidlogmasini Kkatalizlogdirir. Bu reaksiya qliikonolakton istehsal edir vo insan organizminda
homiso movcud olan hidrogen peroksidi buraxir.

Hom iizvi, hom da geyri-iizvi miixtalif tursular balin 0,43%-ni toskil edir. Uzvi tursular, o
ciimlodon tartarik, qliitamin, oksalit, qarisqa, sirko vo digorlori stiinliik togkil edir. Balda
moveud olan geyri-tizvi tursulara xlorid vo fosfor tursular1 daxildir (Anekcemuuep u ap.,1997.).

Balin torkibinds makro, mikro vo ultra-mikroelementlor do daxil olmagla 0,03-0,2% mineral
var. Bunlara kalium, kobalt, nikel, glimiis, molibden, qurgusun, titan vo Mendeleyevin Dovri
Kimyavi Elementlor Cadvalindan digar elementlor daxildir. Struktur komponentlor kimi kalsium,
magnezium vo fosfor dostokloyici skelet toxumalarinin qurulmasint dostokloyir. Magnezium
homginin xolesterolun xaric olmasini togviq edir vo vazodilatator tosir gostorir. Domir ganda
hemoglobinin vo insan hiiceyralorinds vo toxumalarinda maddalorin bioloji oksidlosmasinda
istirak edon peroksidaza, katalaza vo sitoxrom oksidaza kimi bir sira fermentlarin torkib
hissasidir. Mis tonaffiisii, boyiimo Vo inkisaf, hemoglobin omolo goalmasi vo leykositlorin
faqositik aktivliyinin artmasi {igiin vacibdir. Sink vo manqgan boyliims Vo inkisafa komok edir va
metabolik proseslori tonzimlayir. Sink homginin insulinin tasirini uzatmaq vo goérma itiliyini
yaxsilagdirmaq qabiliyyatino malikdir. Kobalt siimiik iliyi funksiyasini vo hemoglobin amalo
golmasini stimullagdiran B12 vitamininin tarkib hissasidir (Jle6enes, 2003; Pennukosa u ap.,1999;
Pycaxosa u s1p.,1999).

Balin konsistensiyasi vo rongi doyiso bilor, buna géro do bozi istehsalgilar tobii olaraq
moveud olmayan digor maddslor alavo eds bilorlor. Bunlara yetismomis bala ¢okisini artirmaq
ticiin alavs edilon tobasir vo nisasta, homginin bali kristallasdirmaq va yetkinliyini artirmaq {igiin
istifado edilon nisasta siropu vo reduksiyaedici sokorlor daxil ola bilor. Homginin balin
keyfiyyatinin on vacib gostoricilorindon biri olan su vo diastaz fermentinin olub-olmadigin
yoxlamag maslahatdir.
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Balin saxtakarligin1 miioyyon etmok {igiin lazim olan biitiin testlori apardigdan sonra,
kimyoavi analiz naticalorinin aydin sokilds toqdim olunmasina imkan veran naticalorin xiilaso
cadvali yaratmag mogsadouygundur. Standarta uygun naticolor "+" simvolu, standarta uygun
olmayanlar iss "-" simvolu ils isaralanir.

Balda prolinin tayini oldugca vacib hesab edilir. Laboratoriyada balin analizlori zamani bir
cox vacib gostoricilora diqget yetirilir. Balin tobiiliyi, saxlanma vo emal soraiti, hamginin
arigiliqda istifado olunan pestisidlorin tasiri giymatlondirilir.

[k névbada balda prolinin saviyyasi yoxlanilir. Bu amin tursusunun soviyyosi yiiksok olan
mohsul tobii vo keyfiyyotli hesab edilir. Cilinki prolin balin tobii oldugunu gostoron osas
gostaricilordon biridir vo mohsulun safligini tosdiqloyir.

Balin hom tobii, hom do tozo olub-olmadigini miioyyonlosdirmok ii¢lin mohsulun
fermentativ aktivliyini 6l¢on diastaza adodinin miiayinasi aparilir. Ogor diastaza adadi asagidirsa
vo ya movcud deyilss, bu, balin geyri-tobiiliyini vo ya keyfiyyat gostoricilorinin normaya uygun
olmadigini gostora bilor.

Balin saxlanma vo emal goraitini gostoron kimyoavi gostarici olan hidroksimetilfurfuralin
(HMF) da miiayinosi hoyata kegirilir. Bu gostoricinin yiiksok olmasi mohsulun uzun miiddst
diizgilin saxlanmadigini vo ya tobii xlisusiyyatlorini itirdiyini gostorir.

Balin arigiliqda istifads edilon pestisid olan amitrazla bagli miiayinalori do aparilir. Amitraz
diizgilin vo tolimata uygun istifado edildikdos, ar1 ailslorini qorumaga komok gostorir. Lakin balda
qaliq miqdar1 qalarsa, bu, insan saglamligi {i¢iin risk yarada bilor.

Ekoloji arigiliq sisteminda mohsulun keyfiyysti yalniz torkibco deyil, ham do istehsalin
prinsiplori baximindan giymatlondirilir. Bu sistemds arilar pestisid vo herbisidlordon uzaq tobii
orazilords saxlanilmali, ar1 qutulart tobii materiallardan hazirlanmali, antibiotiklordon vo kimyovi
dormanlardan istifado edilmomolidir. Balin torkibindo GMO, agir metal vo sintetik maddslorin
askarlanmasi mohsulun ekoloji normalara uygun olmadigini gostorir (Mommadov Q.S.
et.al,2010; Mahmudov S.H., Mommoadov M.S., Nacafov R.H., 2025).

Miitoxassislor hesab edirlor ki, laboratoriyalarda miiayine olunmus, miivafiq toloblors cavab
veron, keyfiyyetli vo tohliikasiz bal insan orqanizmi ti¢lin ¢ox faydalidir.

Yetismis bal 20% -don az nomlik vo an az1 180 mq prolin olan ballar hesab olunur. Prolinin
kiitlo pay1 (mg/kg), on az1: coke balinda 300; lavanda balinda - rozmarin, akasiya balinda — 120;
sabalid balinda iso 500 olmalidir.

Tobii balda pestisid vo herbisid qaliglarinin tayini, moahsulun keyfiyyat vo tohliikasizlik
standartlarina cavab vermasini tomin edir. Bu proses, arilarin bitkilordon topladigi nektar vo
polen vasitosilo bala kegon kimyovi maddalorin (fungisid, insektisid, akarisid, herbisid)
askarlanmasi tigiin laboratoriya analizlori ilo aparilir.

Balda zorarli maddalorin analizi ti¢ilin an ¢ox istifads olunan miiasir metodlar bunlardir:

Qaz Xromatoqrafiyas1 - Kiitlo Spektrometriyast (GC-MS/MS): Ugucu va yari ugucu
pestisidlorin toyini ticlin yiiksok hassasliq tamin edir.

Maye Xromatografiyasi - Kiitlo Spektrometriyasi (LC-MS/MS): Ugucu olmayan, yiiksok
temperaturlara doziimsiiz pestisid vo herbisidlorin analizi ti¢lin asas metoddur.

Niimunonin Hazirlanmasi: Analizdon avval bal niimunslori xiisusi halledicilorlo islonir vo
pestisidlor balin torkibindon ayrilaraq (ekstraksiya) tomizlonir.

Bu analizlor, asasan, ekoloji cohatdon tomiz formulalara dogru inkisaf edon pestisid sanayesi
cargivasinda, istehlak¢r saglamligimi qorumaq moqsadilo, beynolxalg standartlara (masslan,
MRL - Maksimum Qaliq Saviyyasi) uygun olaraq hoyata kegirilir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bal az miqgdarda vitaminlar ehtiva edir (100 g balda 0,04 mkg-2 mq), lakin onlar digar vacib
maddalarls birlikde mévcuddur vo bu da onlarin doayarini shamiyyatli daracads artirir. Askorbin
tursusu (C vitamini) bir ¢ox metabolik proseslords istirak edir vo prolinin hidroksillosmasi {igiin
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vacibdir. Piroksin (B6 vitamini) hiiceyralordo vo toxumalarda amin tursularinin vo digor
maddolorin metabolizmasii katalizlogsdiron fermentlorin torkib hissasidir. Biotin (H vitamini)
yag tursularinin vo sterollarin metabolizmasini stimullasdirir va sinir sisteminin foaliyyatini
normallasdirir. Niasin (PP vitamini, nikotinik tursusu) hiiceyralords qaz miibadilasini tamin edan
fermentlorin torkib hissasidir. Pantoten tursusu (B5 vitamini) asetilkolinin sintezinds istirak edon
bir maddadir. Riboflavin (B12 vitamini) canli orqanizmlords bas veran redoks reaksiyalarinda
elektron daginmasini katalizlogdiron fermentlorin koenzimidir. Tiamin (B1 vitamini) vegetativ
sinir sisteminin parasimpatik boliinmosi ti¢lin vacibdir. Folasin (fol tursusu) gan oamoalo
galmasinda va nuklein tursularinin va xolinin sintezinds istirak edir, badonin miixtalif kimyavi
maddalora gars1 miigavimatini artirir (Tynukos ap., 2001; Yenyproii, 1987].

Homginin qeyd etmok lazimdir ki, balin torkibinds qan damar divarlarinin méhkamliyini vo
elastikliyini artiran vo C vitamininin aktivlogsmasini tosviq eds bilon leykoantosiyaninlor,
antosiyaninlor, katexinlor vo flavonollar da daxil olmagla bioloji cohotdon aktiv fenolik
birlosmoalor var. Bal homginin insan organizmins fizioloji vo terapevtik tosirlorin miirokkob
mexanizminin torkib hissalori olan fitohormonlar, steroidlor, fosfolipidlor, glikozidlor, yag
tursular1, xolin vo asetilkolin ehtiva edir.

Miixtolif név ballarin otri 6z novbasinds aldehidlor, ketonlar, spirtlor, tizvi tursular, efirlar,
sokarlor, amin tursular1 vo digarlori do daxil olmagla 120-don ¢ox kimyavi maddonin olmasi ilo
alagolondirilir (Yymaxos,1979; [llanosasnos,2003).

Tabii balin analizi vasitasilo istehlakgilar orqanizmo faydali, antiseptik vo gidalandirici tabii
mohsul aldiglarindan amin olurlar.

NOTICO

1. Aparilan analizlorin naticalori gostordi ki, biitiin niimunalorin fiziki-kimyavi géstaricilori
bal {iglin miiayyan edilmis normativ taloblora tam uygundur. Xiisusilo Bozdag Qafqaz Foxrali
populyasiyasina aid bal niimunasi on yiiksok Brix dayarino (82.0%) vo on asagi su miqdarina
(18.0%) malik olmaqgla, daha yiiksok keyfiyyat gostoricilorina sahibdir. Bu da hamin
populyasiyanin daha konsentrat vo az nomli bal istehsal etdiyini gostorir.

Cadval 1.
Populyasiyalar tizra balin torkibinin fiziki-kimyavi xiisusiyyatlori
Cinslar | N* | Brix% | Su% | pH Temp.C*
F1 1.4930 80.2 19.8 5.26 27.2
F2 1.4921 81.0 19.0 537 274
F3 1.4930 81.2 188 5.47 28.0
F4 1.4925 815 185 5.52 282
Faxral
XA 14910 82.0 18.0 5.50 284
populyasiyasi
Umumi 1.4920 81.5 18.5 5.40 29.0

2. Orta gostoricilor asasinda imumi notico kimi demok olar ki, niimunolordoki pH
Soviyyasi 5.26-5.52 arasinda doayisir, bu iso balin mikrobioloji baximdan dayanigli oldugunu
tosdiglayir.

Temperatur iso niimunalor {izra toxminan sabit qalmis vo tohlil zamani qeydo alinmisdir.

ODOBIYYAT

Abbasova G.F. Torpaqlarin ekoloji gqiymatlondirilmasinin elmi-nozari asaslart vo marhaloalari.
ADAU-nun Elmi asarlari. 2019 [Abbasova G.F. Scientific-theoretical foundations and stages of
ecological assessment of soils. Scientific works of ADAU. 2019 (in Azerbaijani)]

63



ETN Genetik Ehtiyatlar Institutunun E\mi 9sarlari, Cild XV(2026), Mo 1

Mahmudov S.H., Mammoadov M.S., Nocafov R.H. Ariliq mohsullarinin keyfiyyat
gostaricilori vo ekoloji standartlar. 5-6 noyabr 2025. Zofor giiniino hosr olunmus Elm va
texnologiyalarin miasir trendlori moévzusunda Respublika FElmi-Praktik Konfransinin
Materiallari, 2025;2:251-253 [Mahmudov S.H., Mammadov M.Sh., Najafov R.H. Quality
indicators and ecological standards of beekeeping products. November 5-6, 2025. Materials of
the Republican Scientific-Practical Conference on Modern Trends in Science and
Technologies dedicated to Victory Day, 2025;2:251-253 (in Azerbaijani)]

Mommadov Q.S., Xalilov M.Y., Mommoadova S.Z. Aqroekologiya. Ali moktoblor ii¢lin dorslik.
Baki, “Elm”nogsriyyatt 2010;552. [Mammadov G.Sh., Khalilov M.Y., Mammadova S.Z.
Agroecology. Textbook for higher schools. Baku, “Elm” publishing house 2010;552 (in
Azerbaijani)]

Mommoadov Q.S., Mommadova S.Z., Sabanov C.9. Torpagin eroziyast vo miihafizosi. Ali
moktoblar {iglin darslik. Baki1-2009;340 .[ Mammadov G.Sh., Mammadova S.Z., Shabanov J.A.
Soil erosion and protection. Textbook for higher education institutions. Baku-2009;340. (in
Azerbaijani)]

Mommoadov Q.S., Mommadova S.Z., Sabanov C.9. Torpaglarin ekoloji monitoringi. Ali
moktablar ti¢iin darslik. Baki 2017;280.[ Mammadov G.Sh., Mammadova S.Z., Shabanov J.A.
Ecological monitoring of soils. Textbook for higher education institutions. Baku 2017;280 (in
Azerbaijani)]

Sultanov R., 9sadov E. Azorbaycanin tobii balinin keyfiyyst gostoricilori vo Dovlat
standartlar1. Baki1 2016; 145. [R.Sultanov, E.Asadov. Quality indicators and state standards of
natural honey of Azerbaijan. Baku 2016; 145.(in Azerbaijani)]

Tobii balin standartlarn texniki gostaricilor.[ Standards and technical indicators of natural
honey (in Azerbaijani)] https://azstand.gov.az/upload/files/Tabii%20bal.pdf

Anexkcemunep M.JL., boumapuyk JIL.LU., Ky6aiiuyk B.Il. IlpoaykTsl myemoBoacTBa —
ouounnaukatopel ITuemoBomctBo. 1997;3:6-7. [Aleksemicer, M.L., Bondarchuk L.I.,
Kubaychuk V.P. Beekeeping products — bioindicators. Beekeeping. 1997;3:6-7. (in Russian)]

3auxkuna B.M. Dxcneptusza mMena u cnocoObl oOHapyxeHus ero ¢anbcupukanun: YuebHoe
nocobue /3-e u3., nepepad. u gon. M.: U3znatenscko-Toprosas kopnopanus «Jlamkos u K°»,
2012. 168 c.

Hemanao M.T., Maxmyno C.I'. Bo3MoXHOCTH UCTIOJIB30BaHUSI M€/1a KaK aJIbTEPHATUBHOTO
UCTOYHUKA caxapa B mpousBojctBe BuHa. JKypnuan Scentific Collection InterConf, 56:244.
[Ismailov M.T., Makhmudov S.G. "Potential for using honey as an alternative sugar source in
wine production."” Scentific Collection InterConf, 56:244.(in Russian)]

Hemannos M.T., MaxmymoB C.I'., MamenoB M.III. TexHosoruu HCHOIb30BAHUS
HATYpaJIbHOTO Mela U JPYruX MPOJYKTOB MYEIOBOJCTBA B BHUHOAETUH. MexXITyHapOIHbII
HayuHbId KypHan “BectHuk Hayku” 2025;4 (85)1:592 — 612 [Ismailov M.T., Makhmudov
S.G., Mamedov M.Sh. Technologies for the use of natural honey and other bee products in
winemaking. Mezhdunarodnyy nauchnyy zhurnal “Vestnik Nauki” = International scientific
journal "Bulletin of Science™ 2025;4 (85) 1: 592 — 612 (in Russian)]

HUcemanaos M.T., Maxmynos C.I'., CaabixoBa C.C. BiausHue npoieccoB ¢pepMeHTaluu Ha
OMOaKTUBHBIN MPOQUIL ¥ 03JOPOBUTEIHHBIC CBOWCTBA MEPTH, MEAOBYXU M MEJOBOTO YKCYyca.
Bectnuk Hayku. Tomesrt, 2025;4 (85)2:1175-1196. [Ismailov M.T., Makhmudov S.G.,
Sadykhova S.S. The influence of fermentation processes on the bioactive profile and health
properties of bee bread, mead and honey vinegar. Science Bulletin. Tolyatti, 2025; 4
(85)2:1175-1196. (in Russian)]

Jlebenes B.U., MypamoBa E.A.. DOxonorumyeckas 4YUCTOTa IPOJYKTOB ITYEIOBOJCTBA.
[TuenoBomacTBo. 2003;4:42-44. [Lebedev, V.I. Murashova E.A. Ecological purity of beekeeping
products. Beekeeping. 2003;4:42-44. (in Russian)]

64


https://scholar.google.com/scholar?oi=bibs&cluster=5755184773898535553&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=5755184773898535553&btnI=1&hl=ru

ETN Genetik Ehtiyatlar Institutunun E\mi 9sarlari, Cild XV(2026), Mo 1

PennuxkoBa JI.B., PycakoBa JI.B., KupbsnoB FO.H. KauecTBO BOCKOBOI MNpOAYKIIMU U
cojepkaHue B HeH paanoakTuBHBIX BemiecTB. CO. “IIpoOGimeMbl 3KONMOTMHM W Pa3BUTHSA
nuesnoBojacTBa B Poccun”. Mat. Hayu.-mipakT. kKoH$. 25-27 aBrycta 1999 . Pribnoe: HUUII,
1999;25-26. [Repnikova, L.V., Rusakova L.V., Kiryanov. Yu.N. Quality of wax products and
the content of radioactive substances in them. Collection “Problems of ecology and
development of beekeeping in Russia”. Proc. scientific-practical. conf. August 25-27, 1999.
Rybnoye: NIIP, 1999;25-26.(in Russian)]

PycakoBa T.M., MaprteiHoBa B.M. BiusiHue okpykaromeid cpeipl Ha KauyeCTBO MPOAYKTOB
nuenoBojacTBa. CO. “IIpobiembl SKOIOTUU U pa3BUTHUS MUENIOBOACTBAa B Poccun”. Mar. Hayy.-
npakT. koHd. 25-27 aerycra 1999 r. Peibnoe: HUMII, 1999;23-25. [Rusakova T.M.
Martynova V.M..Influence of the environment on the quality of beekeeping products.
Collection “Problems of ecology and development of beekeeping in Russia”. Proc. scientific-
practical. conf. August 25-27, 1999. Rybnoye: NIIP, 1999; 23-25. (in Russian)]

Tynuxos I'.M., Jledenes B.U., Kpusuos H.U., Kupssinos FO.H.. Texnonorus npousBoacrsa
U repepaboTKu npoaykiuu muenoBoactea. M.: Komoc, 2001;175. [G. M. Tunikov, Lebedev
V.1., Krivtsov N.I., Kiryanov Yu.N. Technology of production and processing of beekeeping
products. Moscow: Kolos, 2001;175 (in Russian)]

Yenypnoii WUL.II. 3aroroBku u nepepadorka mena. M.: Arpomnpomusnar, 1987; 80. [Chepurnoy,
I.P. Honey procurement and processing. Moscow: Agropromizdat, 1987; 80. (in Russian)]

YynakoB B.I'. Texnonorus npoaykros muenoBojctBa. M.: Konoc, 1979;160. [Chudakov, V.G.
Technology of beekeeping products. Moscow: Kolos, 1979;160.(in Russian)]

MlanoBasoB I'.A. Hayuno o00OCHOBaHHBIE TEXHOJOTHUU TIPOMBIIUICHHON MepepadoTKu
npoaykToB muesioBojactBa. Kosmomua, 2003;160. [Shapovalov, G.A. Scientifically based
technologies for industrial processing of beekeeping products. Kolomna, 2003;160 (in
Russian)]

T.C. Milli Egitim Bakanhg1 Laboratuvar Hizmetleri Bal Analizleri-2 524LT0029 Ankara,
2012 https://megep.meb.gov.tr/mte_program_modul/moduller_pdf/Bal%20Analizleri-2.pdf

IHOKA3ATEJIM TIPOAYKTUBHOCTHU U KAYECTBA ME/IJOHOCHBIX ITYEJI B
YCJIOBUAX IT'VIOBAJIBHOTI'O UBMEHEHU S KIIMMATA

kacapar lladaunos ', Camup Maxmynos '>*, I'osiapa Ceugona 3, Myca Mamenos 2,
Pyxwuiisal yp6anosa %, Cesga CaabixoBa %, Caxu6 [xadapos %, Pypat Mexaues 2, Cemae Benusane

! Azepbatioscanckuil mexHoi02u4ecKull yHugepcumem
2 Onvimuas cmanyus nuenosoocmea Hayuno-ucciedosamenbcko2o uHcmumyma
AHCUBOMHOBOOCMBA U PbIOOBOOCMEA
3 Uncmumym eenemuueckux pecypcod Munucmepcmea nayku u oopazosanus Azepoatioricanckotl
Pecnybauxu

I'mobanpHOE M3MEHEHHE KIIMMaTa OKa3bIBAaeT CEPhE3HOE HEraTHBHOE BO3/IEHCTBUE HA ITYEIOBOJICTBO,
CHIDKasi HEKTapOHOCHOCTb PAacTEHWH, HApyIIas CPOKH M MPONOJDKHTEIHHOCTh IIBETEHHS W MPHUBOAS K
ocialieHuIo muenuHbIX cemed. [loBblieHrne TemmepaTyp HapymlaeT OalaHC MUTaHUS MUEN, CHIKAaeT
(epTWIPHOCT, MAaTOK M YMEHbLIAET HUX YCTOMYMBOCTH K 3a0oneBaHusiM. JlaHHbIe (HaKTOPHI
00yCIIOBIIMBAIOT CHM)KEHHE MEIOBOM NPOAYKTUBHOCTH M POCT CMEPTHOCTH MUYEIHHBIX cemel. Kpome
TOT0, OHU OKa3bIBAIOT BIHMAHNE U Ha KAUECTBEHHBIE XapaKTEPUCTUKH MPOAYKLINH.

BrniepBeie ocyIecTBIEHO pa3ieibHOE U3yYEHHE NMPHUPOJHON METOBON MPOIYKTUBHOCTH Pa3INYHBIX
TIOPOJI, THOPHIOB, JIMHUHA W TIOMYJIAINHN MUENI, a TAKKE IMapaMeTPOB KadecTBa IMOIydacMOro HMH MENA.

Pesynprarel mccnemoBaHWS ~UMEIOT  HAyYHO-TIPAKTHYECKYI0 3HAYMMOCTb Uil OpeHAuHTa
HaTypaJbHOro MENa U 000CHOBaHUS MPOIYKTUBHBIX M KAUECTBEHHBIX XapPaKTEPHCTHK PAa3IMYHBIX TOPOA
MYEN U UX JINHUK.
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Lenp Hay4YHO-HCCIIEIOBATENBCKOM paOOTHI 3aKIIOYAETCS B M3yUEHUH COCTaBa HATypajlbHOTO MEna,
MOJYYEHHOTO OT pPa3lWYHbIX NOpPOA W THOPHIOB MY€N, a TakkKe HMX MONymAUMd u JuHUK. s
JOCTIKEHHSI IOCTABJICHHOW LeNTH MPEIyCMOTPEHO BBIMOJHEHUE CICAYIOUINX 3a/1au:

e  CO3/1aHWE KOHTPOJBHBIX U OTBITHBIX OOBEKTOB;

e  3aroTOBKa HaTypaJIbHOI'O MEAA;
oTOOp, YIIakoBKa 00pa3iloB U MPOBEICHUE JTAOOPATOPHBIX aHATU30B;

e  AHAW3 U MHTEPHPETAIHS ITOTyIEHHBIX PE3yIIbTATOB.

B xauectBe 00BeKTa MCCIIENOBAHUS MCIONB3YIOTCS IMUEIMHBIE CEMBH ITYEIOBOTYECKOTO XO3SHCTBA
naboparopun  «[Ipon3BoACcTBO W aHaNWM3 TPOAYKTOB MuenoBojcTBa» BBITU, 3aHmMaromerocs
MTYEJI0BOJICTBOM.

AHanmu3 HaTypalbHOTO MEna WMeeT KPHUTWYECKH BaXKHOE 3HA4YCHHWE I BBISIBICHUS
¢banbcupUIUpPOBaHHOM, Pa30aBICHHON MM HEKAYeCTBEHHOM MPOAYKIMH, a TAKXKE [ 3aLIUThI 310POBbS
MYEITMHBIX CeMel U moTpeduteneld. Takue uccaenoBaHMs MO3BOJIIOT ONPEASIUTh (DEPMEHTHBIN COCTAB
Méa, COOTHOIIEHHNE caxapoB (TIIFOK033/PpyKTO3a), COAEepKaHWE BIArd W MPOHCXOXKICHHE, a TaKKe
MMOATBEPANUTH OTCYTCTBUE OCTATKOB aHTUOMOTHKOB U TIECTUITUIOB.

BuisiBienne ganbcnpukanumn: mo3BoiseT YCTaHOBUTH (PakT 100aBIEHUS CaXapHBIX CHPOIOB I

UHBIX npumecein B ME.
KavecTBO M 0€30macHOCTb: OCYIIECTBISETCS KOHTPOJb BIAXKHOCTH M OTCYTCTBUS ITOCTOPOHHUX
J00aBOK.
Onpenenenne TNPOMCXOKIEHUA: TIOCPEACTBOM MAIWHOJIOTMYECKOTO AaHajlW3a YCTaHABIHUBACTCS
OoTaHMUYECKOe u reorpaduyeckoe MIPOUCXOXKICHIIE Ména.
IMoaTBep:kneHne NUIEBOH LEHHOCTH: TaKWE TapaMeTpbl, Kak ()EPMEHTHBIH COCTaB W JAUACTA3HOE
YHCII0, MOATBEPKIAIOT JieueOHbIe CBOMCTBA MEA.

C y4éToM BBIMIEH3IIOKEHHOTO aHANHM3 TPOAYKIUM TYEIOBOJICTBA OCTAa&TCS  aKTyalbHBIM
HaIpaBlIeHUEM HayYHBIX HCCIIEIOBAHHIM.

Knioueswvie cnosa: cnobanvrnoe usmenenue KIUMama, MeOOHOCHAs Nyend, HAMYPAlIbHbll Meo,
nulIbYd, NPONONUC, NPOOYKMbL NYEI0800CMEA.

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'

! 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 SELEKSiYON —-GENETIK
VO EKOLOJi AMILLORIN ROLU

SALEH MOHORROMOV*, GULARO SEYIDOVA, ARZU MiRZOYEVA

Azorbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak: 5., AZ 1106,
Azadlig pr., 155
salehmaharramov@mail.ru

Seleksiyon-genetik va atraf miihit amillari iri buynuzlu qara mallarda ayri-ayr xastaliklorin,
anadangolmo anomaliyalarin bas verma va yayllmasinda, hayat qabiliyyatinin pozulmasinda boyiik
rol oynayir.

Todgiqatlar gostorir ki, miiayyan alamatlora (masalon, yiiksak moahsuldarhga) yonalmis
seleksiya va ekoloji amillor iri buynuzlu heyvanlarin anomaliya va Xxastaliklorinin etiologiyasinda
bir birlari ilo six alagadardir. Aparilan seleksiya islori gizli genetik qiisurlar1 giiclondira bilir,
ekoloji amillar isa (qidalanma, stress, saxlanma saraiti) triqgeralara sabab olur.

Heyvanlarin yetisdirildiyi arazilordo miihitin radionuklidlarle ¢irklanmasi leykozun
yayilmasinin, buzovlarda galxanabanzar vazi xastaliyinin yaranma sabablarindan biridir. A va D
grup vitaminlarin dozasimin haddan artiq ¢ox olmasi teratogen faalliq gostorir ki, bu zaman
buzovlarda Kkiitlavi sokilda qiisurlar yaranir - “yariq damaq”, cirtdan boyluluq, hidrosefaliya.

Anadangalma anomaliyalarin fenotipik tazahiirii patologiyalara sabab olan mutant genlarin
sayindan asihidir. Belo genlarin tasir haddi onlarimm sayi, yaxud kumulyativ samaras giicii ilo uygun
galir. Anomaliyalarin tazahiir etmasina cavabdeh olan genlarin kumulyativ tasir giicii atraf miihit
saraitindan do asihidir.

Yiiksok radiasiya soraitinde iri buynuzlu gara mallarin leykoz, mastit va tuberkulyozla
xastalonmoa hallanrn yiiksalir. Radionukleidlarle ¢irklonmis oarazilorda buzovlarda leykoz,
galxanabanzar vazi xastaliyi genis yayilir. Xroniki siialanma saraitinda olan heyvan genomunda
xromosomlarda radiasiyanin tasiri iiciin spesifik olan aberrasiyalar miiayyan edilib.

Aparilan arasdirmalardan bela naticaya galirik ki, heyvanlarda anomaliya vo xastaliklarin
etiologiyas1 genetik meyillik (cins xiisusiyyati, yaxin qohumluq inkisafi) vo ekoloji amillarin
(yemlanma, saxlanma, iqlim saraiti) miirokkab qarsihigh tosiri ilo tamin edilir ki, naticada irsi
xastaliklor yaramir. Mohsuldarhga gore aparilan intensiv seleksiya stresslara hassashgi artirir,
rezistentliyi asag1 salir, buna gora do siiriiniin saglamhgm idars etmok iiciin ekoloji genetikanin
Nazara ahimmasi talob olunur.

Acar sozlar: seleksiyon-genetik amillar, atraf miihit amillari, heyvanlarda anomaliyalar, genetik
xastaliklar

Miiayyan slamatlora (masalon, yiiksok mohsuldarliga) yonalmis seleksiya vo ekoloji amillor
iri buynuzlu heyvanlarda anomaliyalarin vo Xostoliklorin etiologiyasinda bir birlori ilo six
olagadardir. Aparilan seleksiya islori gizli genetik qiisurlar1 giiclondirs bilor, ekoloji amillar isa
(gidalanma, stress, saxlanma soraiti) triggeralara xidmot edor Heyvanlarda anomaliyalarin,
quisurlarin vo xastoliklorin sorti genetik problemlori miiasir soraitdo boyiik shomiyyat kosb edir.
Miasir heyvandarhiga keyfiyyotco yeni yanasma movcud olanlarin koklii rekonstruksiyasi vo
mohsuldarliq cohotdon yiiksok genetik potensiala malik, sonaye texnologiyasina yararli,
xastaliklora doziimlii yeni heyvan cinslarinin yaradilmasindan ibaratdir. Siini mayalandirmanin
genis totbiqi, heyvanlarin genis miqyasl seleksiyasi vo biotexnologiya qisa miiddats regionlarda
stirlintin cins torkibini doyismoyo, yiiksok keyfiyyotli toradicilordon osas mohsuldarliq
alamatlorinin irsi méhkamlondirmasi {igiin intensiv istifado etmaya imkan verir. Azorbaycanda
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Simmental (atlik-siidliik, stidliik-otlik), Holsteyn-Friz (siidliik), Aberdin-Angus, Sves, Sarole,
Belgika-Mavi cinslorinin toxumlari ilo siini mayalandirma aparir vo yerli soraito uygunlasan
mohsuldar malazls alirlar.

Anomaliyalar balaliq daxilindo embriona, yaxud délo miioyon zororli xarici miihit
amillorinin tasirindon yarana bilir vo bunlar teratogen amillor adlanirlar. Teratogenlor eyni
zamanda mutagen do ola bilir. ©gor zororli amil cinsi hiiceyronin genetik aparatina tasir edirss o
irsi mutasiya yaradir. Tasir yetkin somatik hiiceyralora oldugda somatik mutasiyalar yaranir,
bozon iss tosir yetismoayoan embrional hiiceyralora olur. Anomaliyalarin sababini miioyyan etmoak
liciin teratogen amillorin tosirinin olub-olmamasini, irsiyyatin tasirini vo genealogiya analizi
osasinda anomaliyanin irsiyyat tipini miioyyan etmok lazimdir. Bununla slagodar toradicilori
hoyat qabiliyyati olamatlorina, toroadicilik  xiisusiyyatlorine  goéra daha tam sokildo
giymarlondirmak zarurati meydana ¢ixir: xastaliklora déziimliiliik, patologiyalarin hiiceyralarin
irsi qurulusunda gedon doyisikliklorlo — gen vo xromosom mutasiyasi noticasindo yaranmasi.
Uzun middstli tokamiil vo yetisdirmo proseslorinds heyvan populyasiyalarinda zororli
mutasiyalar toplanir. Coxalmada mutasiya dasiyan ayri-ayri toradicilori istifado etdikds bu
yikiin boyiikliiyii siini segma tosirindon doyisilir.

Anomaliyalara ilk névbada genetik amillor, ikincisi, genetik amillorlo miiayyan otraf miihit
amillorinin bilogmosi, tigiinciisii, iso asason atraf miihit amillori sobob ola bilir. Buna miivafiq
olarag anomaliyalar bolinir: genetik, irsi-ekoloji vo ekzogen  (fenokopiya). Genetik
anomaliyalar dedikda gen vo xromosom mutasiyasi naticasinds heyvan organizminds bas veran
morfofunksional patoloji doyisikliklor basa diisiiliir. Gen mutasiyasi ontogenezin miixtolif
morhalalorinds organ va toxumalarin morfogenezini poza bilir. Hiiceyralordo xromosom sayinin,
yaxud qurulusunun doyisilmosi adoton embrion inkisafinin dayanmasina, yaxud agir qisurlu
inkisafi olan balalarin dogulmasina va heyvanlarda toradicilik funksiyasinin pozulmasina gatirib
cixarir. Etiologiyada osas rol letal vo subletal genloro moxsusdur. Insanlarda mutant genlorin
letal, yaxud subletal tosiri ilo slagadar iki mindon artiq anadangalmo anomaliyalar miioyyan
edilib. Belos alamotlor heyvanlarda da askar edilib.

Heteroziqotlarin hor naslinds irsiyystin autosom-dominant tipindo anomaliyalarin tozahiirii
xarakterikdir. Mutasiya letal oldugda heyvanlar nasilverma gabiliyyatini saxlamirlar. Autosom-
dominant letal amillor qrupuna iri buynuzlu qara malda burun desiklorinin iki torafli bitigmasi,
donuzlarda hemolitik sariliq vo yariq damagq, drdoklords beyin yirtigi, qoyunlarda anadangalma
hiposefaliya, toyuglarda anadangalma qicolmalar aiddir.

Heyvanlarda miixtalif formali patologiyalar, eyni zamanda mohsuldarligin vo rezistentliyin
zoiflomosi otraf miihitin ekstremal amillarinin tosirindon yarana bilir. Ekoloji gorginlik,
regionlarda bas veran miixtalif gazalar, masalon Cernobil AES-ds olan va b. gozalar heyvanlarin
maddslor miibadilasine, immun sistemina vo hiiceyralorin genetik strukturuna monfi tasir
gostarir.

Heyvan cinslorinin yetisdirilmosinds adaptiv seleksiyanin yeni yanagmalarina asaslanan
ekoloji-genetik monitoringin, onun prinsip vo metodlarinin islonmasinda ciddi problemloari
yaranir. Heyvandarligin ekoloji-genetik problemlorinin qarsisinda asagidaki masalalarin halli
dayanir:

1. Genismiqyasl seleksiya zaman1 ekoloji-genetik monitoringin hayata kecirilmasi.

2. Heyvan xostoliklorinin epizootologiyasinda vo onlarin miialicosinds ekoloji-genetik
amillorin 6yranilmasi.

3. Genetik xastaliklora meyilli heyvanlarin seleksiyadan xaric edilmasi.

Iri buynuzlu heyvanlarim bazi xostoliklorinin bas vermosi va yayilmasinda, anadan galmo
anomaliya vo onlarin yasamaq qabiliyystinin pozulmasinda seleksion-genetik vo ekoloji
amillorin tasiri vo rolunun miiayan edilmasins aid bir ¢ox tadqiqatlar aparilib. Miiayyan edilib ki,
heyvanlarin yetisdirildiyi arazilordo miihitin radionuklidlorls girklonmasi leykozun yayilmasinin,
buzovlarda galxanabanzar vazi xastaliyinin yaranma saboblarindan biridir. Tadgigatlarda A vo D

69



ETN Genetik Ehtiyatlar Institutunun Emi Osarlari, Cild XV(2026), No 1

grup vitaminlorin dozasinin haddon artiq ¢cox olmasinin teratogen foalligr stibut edilib ki, bu
zaman buzovlarda kiitlovi sokildo qlisurlar yaranir - “yariq damaq”, cirtdan boylulug,
hidrosefaliya.

Yalniz xromosomlarda lokalizasiya edoan genlorlo determinasiya edon olamatlor atadan
ogula, yaxud anadan qiza irsi olaraq kegir. Buna cinsiyyati miioyyan edon HY genlari misal ola
bilor. Bazi baliglarin tizgaclorindaki lokalor yalniz erkok fordlords olur, atadan erkok fordlors
otiiriiliir. Demoli, bu determinant slamat Y-xromosomda lokalizasiya edir. insanlarda qulaglarin
tiklii olmasi yalniz kisilords olur vo atadan ogula verilir.

X xromosomla olagodar irsiyystdo genlor dominat vo ressesiv ola bilirlor. irsiyyst X-
xromosomlarla tam bagli dominant genlordo oldugda slamatlor biitiin nasildo biiruzo Verir,
autosom-dominant irsiyyastdon forqli olaraq bu hallarda atanin dominant olamoti yalniz qiz
fardlorla 6tiirtiliir, ananin dominant alamati iSa bu v ya basqasi ilo barabar saviyyads olur.

Miiayyon kateqoriyalarla nisbstdo anadangslmo anomaliyalarin biiruzo verilmo daracasi
endogen vo ekzogen amillordon asilidir. Bu alamatlarin fenotipik tozahiirii anomaliyalara sobob
olan mutant genlorin sayindan asilidir. Belo genlorin tasir hoddi onlarin sayi, yaxud kumulyativ
somora giicii ilo uygun golir. Ogor bu genlorin giicli, yaxud tosiri norma haddini asarsa
anomaliyalar tozahiir edor. Bu gostaricilor hadd normasindan asagidirsa heyvanlarda qiisur vo
patologiyalar biiruzo vermir, normal qalirlar. Anomaliyalarin tozahiir etmosina cavabdeh olan
genlorin kumulyativ tosir giicii otraf miihit soraitindon asilidir. Otraf miiht soraiti pis torofo
doyisildikdo genlorin zarorli somorasi tozahiir edir, optimal sorait alamatlorin ortaya ¢ixma
hoddinds olduqda anomaliyalar yiiksolir. Bunlara heyvanlarin infeksiya vo invaziyalara qarsi
rezistentliyini misal gostora bilorik. Bu cohatdan iki tip heyvanlar ayird edilir: rezistentli, buna
gora sag qalib yasayanlar, hassas heyvanlar, bu sobobdon 6lanlor. Radiasiyanin saviyyasinin
yiiksaldiyi soraitdo Qara-ag vo Isvecro cins inoklords leykoz, mastit, tuberkulyozla xastalonmo
tez-tez geydo alinirdi ki, bu da heyvanlarin otraf miihitin slverissiz amillarina garst durmagin irsi
qgabiliyyatini gostarir.

Heyvanlarda otraf miihit amillorindon yaranan qiisurlar1 fenokopiya adlandirirlar. Qisur,
yaxud anomaliyalarin fenotipik qrupu irsi doyisilon mutasiya verir. Landauera hipotezins asason
fenokopiya genetik vo otraf miihit amillorinin birlikds tasirindon bas verir. O, fenokopiyanin
sobobini ressessiv mutasiyalarin heteroziqot dastyicilarinin teratogen maddoloro daha giicli
hossasligi, homginin modifikator genlorin vo otraf miihit amillorinin birgs tosiri ilo izah edir.
Eyni zamanda heterozigot fordlords olmayan ikinci mutant allellor miioyyan ostraf miihit amillori
ilo konpensasiya edilo bilor. Bu homoziqotluga xas olan fenotiplo naticalonir. Masalan,
qusculugda yumurtalarin inkubasiya prosedurlarina omal edilmadikda ciicalordoa irsi alamatlora
bonzar qiisurlar miisahids edilir.

Damazliq vo sonaye tosarriifatlarinda toradici bugalarda letal vo yarim letal genlorin
dagmmasint yoxlamaga toklif olunan prinsiplor, onlarin toradicilik hayat gabiliyyatlorini vo
ekoloji-genetik monitoring prinsiplorini giymatlondirorak biitovliikkdo osas tosorriifat xeyirli
olamatlorls seleksiyanin biitovliikde somaraliliyini yiiksaltmak olur.

Xroniki siialanma soraitindo olan heyvanlarin da genomunda (1 yuori/ km? xromosom
aberrasiyasina radiasiya tosiri ii¢lin xiisusiyyotlor miioyyon edilib. Xromosom aberrasiyasi
(yenidonqurma) — xromosomlarin qurulug vo say doyisikliyi olub, radiasiyanin, kimyavi
maddolorin, yaxud viruslarin tasirindon DNT-nin qirilmasi, onlarin diizgiin birlogmomasi ilo
yaranir. Bu pozgunluqglar irsi patologiyalara, dolsiizliiya Vo bogazigin pozulmasina (bala
salmaya) sobob ola bilir. Floks vo Arkan bugalarindan alinan Ayrsir cins buzovlarda “yariq
damagq”, cirtdanboyluluq kimi qiisurlar miivafiq olaraq 20% vo 11% tozahiir edir.
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Sakil 1. Damagin tam bitismomasi

Bu anomaliyalarin etiologiyasinin analizi naticosinds teratogen amillorin tasiri A vo D qrup
vitaminlorin dozasiin artmast ilo olagadar izah edilir. Pijon vo Ranta cinslorinin bugalarindan
alinan buzovlarin alt ¢onalarinin qisa, anusun kosikli olmasi genetik amillorlo izah edilir. Eyni
otraf miihit soraitindo 36 téradicinin d6llerinin postnatal itkisinin tezliyini miioyyan etmok ti¢iin
aparilan analizlor yaxin cins molozlords 6lim faizinin daha yiiksok oldugunu gostorir, bu da
immunodefisitlo alagadar izah edilir. Son zaman aparilan tocriibalords siibut olunub ki, Holsteyn
cinslorinin toradicilori immunodefisit mutasiyalarin dastyicilaridir.

Qara-ala cinslorinds irsi qiisurlardan biri do gébak yirtig1 olub yeni dogulmuslarin 2,7%-ni
toskil edir. Yeni dogulanlarda 6liim faizinin yiiksok olmast hesabina Holsteyn cinsinin bugalarini
(mutasiya dasiyicist kimi) torodicilik vo damazliq mogsadilo istfadodon mshrum etmok
moagsadouygun hesab edilir (siid mohsuldarligi nazars alinmir).

Aparilan todgiqatlarin naticolorine asaslanaraq belo gonasto golirik ki, bugalar nasilverms
mohsuldarligina, dollorin yasamaq qabiliyyotino, gizli genetik qiisurlar1 dasimasina goro
kompleks giymatlodirilmalidir.

Heyvanlarda genetik qiisurlarin giiclonmosi, dar (spesifik) slamatlora yonolmis seleksiya,
ressesiv genlor ii¢iin anomaliyalarin inkisafina cavabdeh olan homoziqotlugun artmasina sobab
ola bilir (masalon, anadangolmo iirok qisurlari, cirtdanboyluluq). Seleksiya vo siini
mayalandirma naticasindo alinan yiiksok msohsuldar cinslor ketoza, mods yerdoyismoasino
(sixilmasi), siid qizdirmasina (hipokalsemiya) meyilli olurlar.

Seleksiya va siini se¢gmads heyvanlarin diizgiin yemlondirilmamasi do alinan balalarda qiisur
Vo Xxostoliklorin yaranmasina stimul edir. Balanslagdirilmamis rasion, mikroelementlor
catismamazligi (xlisusan do hipomagnezimiya), asan hozm olunan karbohidratlarin artigligi
(asidoz, ketoz) anomaliyalarin bas vermasinda osas amillordon hesab edilir. Ekoloji amillardan
igqlim, heyvanlarin saxlanma soraiti, Xiisusilo do stress, soyuglama, hoddindon artiq sixilma
mastito sabab olur, immunodefisitlor yaradir. Biotik amillor hesab edilon infeksiyalar, parazitlor,
hans1 ki, zoiflomis vo genetik meyilli heyvanlara daha ¢ox tosir edir, onlarda anomaliyalara
sobob olur. Insanlarin faaliyyati noticosinda yemlorin ¢irklonmosi, heyvanlarin dasinmasindan,
nogliyyatdan olan stresslor do anomaliyalarin yaranmasinda rol oynayir. Beloaliklo, seleksiya
noticosindo yeni cins vo moalozlor alinir, ekoloji amillor isa iri buynuzlu heyvanlarda
anomaliyalarin tozahiiriinii vo Xostoliklorin bas vermosini “igo salir”. Bunlari heyvanlarin
yetisdirilmasinds nazars almaq lazimdir.

Yuxarida gostorilon amllari ayriligda tasir obyekti kimi da gabul etmak diizgiin deyil, ¢iinki
onlar kompleks sokildo tasir edir vo biri digorinin tosirini giiclondirir, anomaliyalarin
yaranmasinda birgo istirak edirlor. Heyvanlarda olan genetik meyillik (seleksia), diizgiin
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olmayan yemlonma (ekologia) ketoz, yaxud asidoz emalo gotiri. iri buynuzlu qara malda genetik
zoiflik vo stressli saxlanma soraiti (ekologiya) immunitetin zoiflomasina sabab olur, heyvanlar
mastitlo Xastalonirlor.

[ri buynuzlu gara malda bir ¢cox xostaliklorin, anadangalma anomaliyalarin bas vermasinda
Vo yayilmasinda, yasamaq gabiliyyatinin pozulmasinda seleksion-genetik vo ekoloji amillorin
rolunu miioyyan etmoklo slagadar asasli miiayinalor aparilmisdir. Heyvanlarin genetikasinda XI
faktor catigmamazligi, porfiriya, parakeratoz, qangliozidoz, sindaktiliya, otraf ozalolorin
atrofiyasi, otraflarin amputasiyast — akroteriaz, dodaglarin medial genislonmasi, bas beyin sulu
sisi — hidrosefaliya, epiteli qiisurlari, cinslo alageli yun Ortiiyli, buynuz qisanin bulaniqligi,
cirtdanboylulug — axondroplaziya, harokot koordinasiyasinin pozulmasi — ataksiya, bogazligin
cox ¢okmosi, gobak qrijasi, spastik parez. Qara ala cinslords genetik anomaliyalarin spektri,
Ayrsir cins qara mallarda genetik anomaliyalarin spektri, radiasiyanin hiiceyronin irsi qurulusuna
tosiri kimi tadgiqgatlar da bu sahads aparilan tacriibalordandir.

Iri buynuzlu gara malda leykozun etiologiyasi vo yayillmasini arasdirmaq istigamatinda
genetik saviyyado aparilan miiayinalor xastoliyin insan tiglin bir basa tohliikali hesab edilmadiyi
miioyyon edilib, bels ki, yoluxma hallar1 tasdiq olunmayib va virus insan organizmins adaptasiya
olmur. Osas tohliiko konsorogen maddalarin va toksinlorin oldugu xasto heyvanlarin siid vo ot
mohsullarinn istifado edilmasidir. Bu mohsullar xammal formasinda istifado edildikdo 70%
hallarda insanlarda onkoloji proseslor toranir.

Holsteyn cins qara mallarda genetik anomaliyalarin spektri intensiv seleksiya ilo tomin edilir
Vo bura letal, arzu edilmayan ressessiv mutasiyalar daxildir. Embrional o6liimii, hamg¢inin
leykositlorin adgeziya catismamazligi kimi inkisafda olan qisurlari, holsteyn homozigotlug
sindromu Vo uridinmonofosfatsintaza ¢atismamazligi kimi osas anomaliyalar1 yaradan fertil
haplotiplordir (HH1-HH6).

Son dovrlards Rusiyada nadir bir proekt reallagdiririlir - genetik modifikasiya olmus inaklor
yaratmagq tizorinds islayirlor hansi ki, homin metodlardan insanlarda gen terapiyasi iigiin istifado
edirlor. Todgigatlar noticosindo alinacaq inaklorin  buynuzu olmayacaq, leykoza qarsi
anadangslms immunitetlori olacaq, an asasi da odur ki, siid mohsullarina allergiyasi olan insanlar
da onlarin stidiinii i¢o bilacaklar.

Amerikali alimlor heyvanin genomunu insan genomuna miimkiin qodor yaxinlagdirmagq
mogsadilo heyvan genomunun modifikasiyasi istigamotindo gdriinmomis naticalor oldo ediblor
ki, bu da golocokdo transplantasiya {iglin orqan ¢atismazliginin aradan qaldirilmasina kdmok edo
bilar.

Aparilan aragdirmalardan belo noticays golirik ki, heyvanlarda anomaliya va Xastaliklorin
etiologiyasi1 genetik meyillik (cins xiisusiyyati, yaxin qohumluq inkisafi) vo ekoloji amillarin
(yemlonma, saxlanma, iglim soraiti) miirokkob qarsiligl tasiri ilo tomin edilir ki, naticods irsi
xastaliklor yaranir. Mohsuldarlia gors aparilan intensiv seleksiya stressloro hassasligi artirir,
rezistentliyi asag1 salir, buna gors do siliriiniin saglamligini idars etmok iiciin ekoloji genetikanin

nazara alinmasi talob olunur.
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HEKOTOPBIX AHOMAJIUI U BOJIE3HEM KPYITHOI'O POTATOI'O CKOTA

Canex MareppamoB™, I'tonapa CenoBa, Ap3y Mup3aeBa
Hucmumym cenemuueckux pecypcos Munucmepcmea Hayku u 00pazoeanus
Aszepbaiioscanckoti Pecnyonuxu

CeNeKIMOHHO-TEHETUYECKUE 1 3KOJIOTHYECKHE (PaKTOPhl UTPAIOT BayKHYIO POJIb B BOSHUKHOBEHHU U
pacnpocTpaHeHUN HEKOTOPBIX 3a00JIeBaHUHN, BPOXKICHHBIX aHOMAJIMI W HapyIIEHUH KU3HECTIOCOOHOCTH
y KpYITHOPOTaToro CKOTa.

HccnenoBanusi TOKa3bIBAIOT, YTO CEJEKIMOHHBIE (DaKTOphl HampaBeHHBIE HA OIpeeleHHbIE
MPU3HAKU (HAIpUMeEp, BBICOKYIO MPOAYKTHBHOCTB), U 3KOJIOTUYECKUE YCIOBHSA TECHO B3aHMOCBS3aHBI B
STHOJIOTUM aHOMAJIMH M 3a00JIeBaHHMI KPYIMHOPOraThIX )KUBOTHBIX. [IpoBeneHHas ceneKImoHHas paboTa
MOKET YCHJIMBATh JIaTEHTHBIE TeHeTHYecKHe Ie(eKThl, B TO BpeMs KaK OJKOJIIOTHYECKUE YCIIOBHS
(nuTaHue, cTpecc, ycIOBUS CONEPKaHMs) SBISIOTCS TPUITEPHBIMHU (DaKTOPaMH.

3arps3HEHHE OKpYXKaloLIEH cpenpl paJuoOHYKIMIaMH B palloHaX pa3BeleHUs] IKUBOTHBIX
paccMmarpuBaeTcs Kak (akTop pUCKa paclpoCTpaHEHUS JICMKEMHH M 3a00JIeBaHUM IIMTOBUIHOM *KeJie3bl
y TEJAT.

W36bITOYHBIE 10361 BUTAMUHOB A ¥ D IIpOSIBIISIIOT TEPaTOT€HHYIO0 aKTUBHOCTb, YTO B JAHHOM Clly4ae
MIPUBOJIUT K MACCHBHBIM Jie(heKTaM y TEJIAT - paciiennHa HEOa, KapIMKOBOCTh, THIpoIehaus.

DeHOTUIIYECKOE TTPOABIICHHE BPOXKIACHHBIX aHOMAIMHA 3aBHCUT OT KOJMYECTBA MYTAaHTHBIX T'€HOB,
BBI3BIBAIOIIMX NaTosoruu. [lopor mposBieHHs NMPU3HAKOB TaKUX F€HOB COOTBETCTBYET MX KOJIUYECTBY,
Wi KymylnsstuBHOMY 3ddekry. KymynstuBHBIH S(QQGEKT TEHOB, OTBETCTBCHHBIX 32 MPOSBICHHE
AHOMAJIMH, TAK)KE 3aBUCUT OT YCJIOBHUM OKPYKAIOIIEH Cpeapl.

B ycnoBusx BBICOKOW paguanudy yBeIMYMBAETCS 3a00JIE€BaeMOCTh JICHKeMHEH, MacTUTOM H
TyOepKyJIe30M y KpPYNHOro CKoTa. B paiioHax, 3arps3sHEHHBIX DPaJHOHYKIMIAMH, y TENST IIUPOKO
pacnpocTpaHeHbl JeHKeMus 1 3a00JieBaHusl IIUTOBUIHOI KeJe3bl. B reHoMe KUBOTHBIX, MOJIBEPTIIIMXCS
XPOHUYECKOMY OOJy4YeHHUIO, BBISBICHBI a0eppauud, crenuuyHbe Ui BO3JICHCTBUS pajvaluyd Ha
XPOMOCOMBI.

Ha ocHOBaHMM NPOBENECHHBIX MCCIENOBAaHUI MOYKHO CHIENATh BBIBOJ, YTO 3THOJIOTHS aHOMAIUN U
3a00/IeBaHUl Yy  JKMBOTHBIX  OOYCJIOBIEHAa  CIOKHBIM  B3aUMOJCHCTBHEM  T'€HETHYECKOH
MPEpPaCIIONOKEHHOCTH  (CeNeKuusi, WHOPUIMHT) U (aKTOPOB OKpyXKawomed cpeabl (KOpMIIEHHE,
coJiep>kaHue, KIMMAaTHIeCKUE YCIOBUS), YTO MOBBIIIAET PUCK PA3BUTHUS HACIEACTBEHHO O0YCIIOBICHHBIX
3aboseBanuil. IHTeHCUBHBIH OTOOpP MO MPOAYKTUBHOCTH IOBBIIIAET BOCIPUMMYHMBOCTb K CTpECCY H
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CHMXXACT yCTOfI‘IPIBOCTB, MO3TOMY [UIA  YyHOpaBJICHUA 3J0POBBEM CTala HGO6XOILI/IMO YUYUTHIBATH
TCHETUYCCKUC U CPCAOBLIC @aKTOpH.

Knrouesvie cnosa: Kniouesvie cnosa: CeNleKyuoHHOo-ceHemudecKkue qbaKWIOpbl, qbaKmopbl
OprDfCCZiOZ/L;el:i cpe()bl, aHomanuu 'y sd#CUBONMHbIX, ceHemudecKue 3abonesansi

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", 9MIiNO ROKIiDO

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

Moqgaloda Genetik Ehtiyatlar Institutunun Tovuz vo Agdas Elmi Tadgigat Bazalarimmn
genofond baglarinda ex-situ soraitinds yetisdirilon ¢ayirdakli meyva bitkilarinin (arik, saftal, gilas,
alca, gavali, albuxara, goyam, zogal, azgil) gobalok xastaliklarilo sirayatlonmalarinin fitopatoloyi
giymatlandirilmalarindan bahs edilir. Ffitopatoloyi giymatlondirilmalor zamani miisahids edilon
gobalok xastaliklorina immunluq, yiiksok davamliliq, davamlihq va toleranthq niimayis etdirmis
sort va formalar ananavi va marker asash seleksiya islorinin aparilmasina calb edilacokdir.
Miisahidalor zamam 9tirli saftali sortunun yarpaqlarinda 1-2 balla klasterosporioz (Clasterospo-
rium carpophilum (Lév.) xastaliyi, meyvalarinin iss monilial yam@i-moniliozu va ya boz ¢iiriimasi
(Monilinia laxa (Aderh.) xastaiyi 1-2 balla geyds ahimmsdir. 9libayli Saftah sortunda yarpaq
qvrilmas1  xastaliyi 2-3 balla (Taphrina deformans (Berk.) askar edilmisdir. 9rik sort va
formalarinda Kklasterosporioz (Clasterosporium carpophilum Lev.) xastaliyi (9tirli, May-Goranboy,
Orik-Fiizuli, Sahiba, Miirabba arik) 1-2 balla, yarpaq qivrilmasi1 (Taphrina deformans Berk.)
(Zeynabi tiiksiiz, Badami) xastaliyi 2 balla qeyds almmusdir. Gilas sort va formalarinda (OKkiiziirayi,
Qara gilas-Quba) kokkomikoz (Coccomyces hiemalis Higg.) xastaliyi 1-2 balla, monilial yamgq-
monilioz va ya boz ¢iiritmasi (Monilinia laxa (Aderh.) 1-2 balla ve klasterosporioz (Clasterosporium
carpophilum Lev.) xastaliklori 1-2 balla geyds alinmmgdir. Alga sort va formalarinda Kklasterosporioz
(Clasterosporium carpophilum Lev.) xastaliyi (Racabli-1, Qurmizi al¢a) 1-2 balla geyde alinmsdir.
Mashati goyam sortunun yarpaqlarinda 2 balla klasterosporioz (Clasterosporium carpophilum
(Lév.) xastaliyi, geyda alinmisdir. Gavali sort va formalarinda Klasterosporioz (Clasterosporium
carpophilum Lev.) xastaliyi (Yapon, Yast1 yapon, Sar1 gavali-GETM, Qax gavali, Xirda géyam,
Qara gaval) 1-2 balla, yarpaq yamiqh@ (Qirmiz1 gaval, Sar1 uzun, Qara albuxara, Xotmi gaval) 1-
2 balla geyds ahmmusdir. Nektarin saftahsinda, Goycosoltan alca va Super gaval, Zogal
(Armudvari), 9zgil (Kamarli) sortlarinda heg¢ bir xastalik miisahids edilmamisdir.

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

GIRiS

Respublikamizin cografiyasinda, matboxinds vo anonavi tosarriifatinda ¢ayirdokli meyvalor
xtisusi yer tutur. Bu meyvalor hom gida dayari, hom dos insan saglamligi {igiin shamiyyatli rol
oynayir. Coyirdokli meyvalor ham genis yayillmis bag bitkilori kimi, hom do tobii flora
elementlori kimi bolgamizds zongin ¢esiddo mévcuddur.

Cayirdakli meyvalor — elmi dillo “drupe” adlanir — morfoloji baximdan 6ziinds bir nego
SaCiyyoavi xiisusiyyatlor dasiyir. Onlarin osas xiisusiyyati igarisinds bark, oduncaqli va bir va ya
bir nego toxumdan ibarat ¢ayirdoyin olmasidir. Meyvanin oti adaton sirali, atirli, vitamin vo
minerallarla zongin olur. Cayirdok, asasan, bitkinin nasilartirma funksiyasini yerina yetirir va
yeni bitkilorin yaranmasina gorait yaradir. Cayirdokli meyvalorin sathi hamar, bazon iso tiiklii vo
ya nazik dorili ola bilar. Bu tip meyvalords vitamin C, A, kalium, magnezium, domir, lif va
miixtalif antioksidant maddslor bol olur. Cayirdokli meyvalor hozm sistemini tonzimlayir,
immuniteti giiclondirir, tirok-damar xastaliklorinin garsisini alir, darinin vo gézlorin saglamligimni
goruyur. Bu meyvalarin tozs, qurudulmus vo ya emal olunmus formada istifado edilmasi genis
yayilib. Azarbaycanda an ¢ox yetisdirilon va istifado olunan g¢ayirdokli meyvolors albali, gilas,
arik, saftali, gavali, albuxara, alga, gdyam, ozgil daxildir.
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Tarixi manbolara vo arxeoloji tapintilara asason, Azorbaycan orazisi godim zamanlardan
cayirdokli meyvalarin becarilmasi va istifads edilmasi baximidan zangin ananalars malikdir. Bu
tip meyvalorin, homginin iqtisadi, ekoloji vo modoni doyari do boyiikdiir. Miasir dovrdoe
cayirdokli meyvalar ham tozo halda, hom do emal olunmus mohsullar (miirobba, kompot, siro vo
s.) soklinda insanlarin giindalik rasionunun ayrilmaz hissasine ¢evrilib. Cayirdokli meyvalarin
novlari, biologiyasi, faydalari, becarilmasi vo saxlanma qaydalar1 haqqinda genis vo ohatali
moalumat alds etmak tokca maraq tiglin deyil, hom do saglam va diizgiin gqidalanma baximindan
vacibdir. Bu meyvolorin xiisusiyyatlorini va insan hayatinda oynadigi rolu bilmak, eyni zamanda,
kond tasarriifat1 va baggiliq faaliyyati ilo maggul olanlar ti¢iin do olduqca faydalidir.

MATERIAL VO METODLAR

Genetik Ehtiyatlar Institutunun Tovuz vo Agdas Elmi Todgigat Bazalarmin genofond
baglarinda ex-situ soraitinds yetisdirilon ¢oyirdokli meyva bitkilorinin (arik, saftali, gilas, alga,
gavali, albuxara, géyom) goboalok Xxastaliklorilo (klasterosporioz, yarpaq qivrilmasi, monilial yanigi-
monilioz vo ya boz c¢iiriimasi, kokkomikoz) fitopatoloyi qiymaotlondirilmalori Q. A.Lobanovun
(1980), V.M.Tarasovun (1981), Y.T.Dyakov va b. (2001), K.V.Popkova, V.A. Skalikov vo Y.M.
Stroykovun (2005), M.M. Levitinin (2018) metodikalar1 ssasinda 5 balli skala tizra: (0 bal -
yoluxma yoxdur; 1 bal — yarpaq sathinin 10%-o goadori yoluxur; 2 bal — yarpaq sathinin 11-25%-
i yoluxur; 3 bal — yarpaq sathinin 26-50%-i yoluxur; 4 bal — yarpaq sothinin 50%-don ¢oxu
yoluxur) tadqiq edilorak fitopatoloji gqiymatlondirmalar aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Institutun Tovuz vo Agdas Elmi Todqiqat Bazalarinin genofond baglarinda ex-situ soraitinds
yetisdirilon ¢ayirdokli meyva bitkilorinin vegetasiya movsiimii arzindo aparilmis fitopatoloji
miigahidolori  zaman1  agaclarda  gobolok  xostoliklorindon  asason  klasterosporioz
(Clasterosporium carpophilum (Lév.), meyvalorin monilial yanigi - moniliozu va ya boz
cirimosi (Monilinia laxa (Aderh.), yarpaq qivrilmasi (Taphrina deformans (Berk.) vo
kokkomikoz (Coccomyces hiemalis Higg.) xastaliklori agkar edilmisdir.

Biitiin ¢oyirdoklilor asasan iso arik va saftali klasterosporioz (Clasterosporium carpophilum
(Lév.) xostaliyilo sirayotlonmiglor. Erkon yazda havalarin bu xostoliyin inkisafi ii¢lin olverisli
kecdiyindon, bagdaki digor ¢oyirdokli meyvo bitkilori do (alga, gdyom, gilas, gavali) bu
xostaliklo sirayotlonmiglor. Son illor xostolik alcada, gavalida, albali vo gilasda da genis
yayillmigdir. Boy vo ¢i¢ok tumurcuqlari, yarpaqlar, meyvalor, zog vo budaqlar xostoliklo
yoluxurlar.

Xostolik saftalida yarpaq vo budaglarda, orikds, albali vo gilasda iso yarpaq vo meyvalordo
giiclli inkisaf edir. Yarpaqlarin yoluxmasi nisbaton xarakterik olur. Onlar {izorinds avvalco xirda,
qurmizivari lokolor omolo golir. Lokalorin konarlari sonradan geyri-miioyyan hasiysli, morkozi
hissasi agig-sari, vo ya qonur rongli olur. Lokalor 6l¢iisiine vo formasina géro miixtslif olurlar.
Yarpagin yoluxmus sahoalorindo desiklor omolo gotirir. Mohz elo bu sobabdon do xastoliyo bozon
“desikli xallama” da deyilir. Xastolik giiclii inkisaf etdikde yarpaqlar tokiiliirlor (Hasanov 2007,
Macidli, 2019).

Bu xastolik Otirli saftali vo arik sort vo formalarinda (Stirli, May-Goranboy, Orik-Fiizuli,
Sahiba, Miirabba orik), alga sort vo formalarinda (Racabli-1, Qirmizi alg¢a), gavali sort va
formalarinda (Yapon, Yasti yapon, Sart gavali-GETM, Qax gavali, Xirda gdyom, Qara gavali),
gilas sort vo formalarinda (Okiiziiroyi, Qara gilas-Quba) iso 1-2 balla, gdyom sortunun
yarpaqlarinda (Mashati) 2 balla geydos alinmigdir (Cadval 1).

Gobalok sporlarinin intensiv yayilmasi osason yaz fasli orofosindo olsa da o, biitlin yay boyu
davam edir. Iyul aymda da xostaliyin kiitlovi yayilmasi miisahido olunur. G6balok 6z inkisafini
sakitlik dovriindo-pay1z vo qisda da davam etdirarok agacin tumurcuq va zoglarin1 yoluxdurur.
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Odur ki, xostoliyin ziyant bdyiikdiir. O, agaclart zoiflodir, tumurcuqlarin tokiilmosi ilo
mohsuldarlig1 asagi salir vo meyvonin xarici goriiniisiinii korlayir (Sokil 1).
L5 . 4 ,_ :

Soakil 1. Klasterosporiozla (Clasterosporium carpophilum (Lév.) sirayatlonmis arik va saftali meyva vo

yarpaglar1
Cadval 1.
Coyirdakli meyva bitkilarinin fitopatoloji giymotlondirilmasi
Sort va Xastaliklar, ball

Ne formalar Klasterosporioz Monilioz Kokkomikoz | Yarpaq qivrilmasi
1. | Saftali 1-2 2 - 2-3

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

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

4, | Alga 1-2 1-2 - -

5. | Goyam 2 - - -

6. | Gavali 1-2 1-2 - -

Coyirdokli bitkilordo genis yayilmig xastoliklordon biri do meyvslorin monilial yanigi-
moniliozu va ya boz ¢iirimasi (Monilinia laxa (Aderh.) xastoliyidir. Xastolik orikds, albali vo
gavalida genis yayilmigdir. Cigoklomadon dorhal sonra xastoliyin ilkin olamatlori agacin ayri-
ayri budaglarinin birdon qurumasi ilo tozahiir edir. Xastoliya yoluxmus yarpaglar, gigoklor
bozarib quruyaraq uzun miiddot agacdan asili qalirlar. Goboloyin intensiv inkisafi zamani agacin
biitiin ¢icok vo zoglar odla garsilanmis-yanmis bir gérkom aldigi tiglin xostalik monilial yanig
adlanir (Hasanov, 2007; Macidli, 2019).).

Meyvalarin yoluxmasi hasarat vo dolu vurma zamani amala golmis zadalonma yerlorindan
bas verir. Clirimiis meyvalor bozon quruyaraq yaza godor agacdan asili halda galirlar (Sokil 2,
3).

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

Meyvalarin monilial yanigi-moniliozu va ya boz ¢iiriimasi (Monilinia laxa (Aderh.) xastaliyi
saftal1 sortunda 1-2 balla, orik sort vo formalarinda (iri ag orik-Eigin, Sokori) 2-3 balla, alga sort
Vo formalarinda (Qirmizi miirabbs-sah) 1-2 balla, gavali sort vo formalarinda (Qirmizi1 gavali,
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Sar1 uzun, Qara albuxara, Xotmi gaval1) 1-2 balla, gilas sort vo formalarinda (Okiiziirayi, Qara
gilas-Quba) 1-2 balla geyds almmisdir (Cadval 1).

- 0
4

Sakil 3. Saftali meyvolorinin monilial yanigi-moniliozu vs ya boz ¢iirtimasi (Monilinia laxa (Aderh.),
Xastoliyi

Miisahidolor zamani1 qeydo alinan ndvboti xastolik gilas sort vo formalarinin (Okiiziirayi,
Qara gilas-Quba) siraystlondyi kokkomikozdur (Coccomyces hiemalis Higg.). Bu gilas sort va
formalarinda xostolik 1-2 balla geyds alinmisdir (Cadval 1).

Gobalokls gilasin cavan odunlasmamis saplagi vo albali meyvalori do yoluxur. Yarpaglarin
tizarindos tiind-boz rangli, xirda, goxsayl six lokalar amala galir. Yarpaglarin altinda isa lokalarin
yerindo ¢ohrayi-ag gobolok yastiqciqlart aydin goriiniir. Meyvalorin tizorinds gahvayi rongli
agimtil gobolok ortiikli, kifayot godor iri, basiq lokalor amala golir. Xastaliyin ilkin olamatlori
iyunun birinci yarisinda tozahiir edir. Yay orzinds bir ne¢o yoluxma ilo xastolik kiitlovi sokilda
yayila bilir. Yoluxmanin ilk giinlarinds olan atmosfer ¢okiintiilori Xostsliyin inkisafinda asas rol
oynayir. Xostalik agaclarin saxtaya doziimliyiinii asagi salir (Hasanov, 2007; Macidli, 2019).
(Sokil 4).

Soakil 4. Kokkomikoz xastaliyilo (Coccomyces hiemalis Higg.) siraystlonmis gilas yarpaglari

Fitopatoloji giymotlondirmo zamani qeydo alinan novbati Xostolik toradicisi Taphrina
deformans (Berk.) Tul. gébalayi olan yarpaq qivrilmasidir. Miisahidalor zamani saftali sortunda
(Oliboyli) yarpaq qivrilmast xostaliyi 2-3 balla, arik sort vo formalarinda (Taphrina deformans
Berk.) (Zeynabi tiiksiiz, Badami) isa 2 balla geyds alinmisdir (Cadval 1).

Xastalik genis yayilmagqla, ilkin olamatlori erkon yazda, yarpaqlar agilandan sonra tozahiir
edir. Yoluxmus cavan yarpaqlarin {izori dalgali olub, qivrilirlar. Xasto yarpaqlar galinlasaraq,
elastikliyini itirib, kovrok vo ayri olurlar. Yoluxma yerlori sari-qirmizi vo ya agig-yasil rongos
boyanir. Belo yarpaglar tezliklo quruyub tokiiliir vo Xastoliyin giiclii inkisafi zamani1 agaclar
tamamilo ¢ilpaq qalirlar (Sakil 5).

Bu zaman tumurcuglar tokiiliir, agacdaki meyvalar isa yetismirlar. Xasto agaclarin boyiimasi
Vo inkisafi geri qaldigindan onlarin saxtaya davamliligi zoifloyir. Yarpaglardan slavo xostaliys
bozon meyvalar do yoluxur. Belo meyvalarin sathi nahamar olub, {izarinds bozon gatlar amalo
galir. Xastaliys yoluxmus zoglar qalinlasaraq ayilirlor (Hasanov, 2007; Macidli, 2019).

Nektarin saftalisinda, GOycosoltan alga vo Super gavali, Zogal (Armudvari), Ozgil (Komorli)
sortlarinda heg bir xastolik miisahido edilmomisdir.
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Sakil 5. Yarpaq qivrilmasi (Taphrina deformans (Berk.) xostaliyi ilo siraystlonmis orik vo saftali
yarpaglar1

NOTICO

Genetik Ehtiyatlar Institutunun Tovuz vo Agdas Elmi Todqigat Bazalarmin genofond
baglarinda ex-situ soraitinds yetisdirilon ¢ayirdokli meyva bitkilorinin (arik, saftali, gilas, alca,
gavali, gdyom) gobalok xastaliklarilo siraystlonmolorinin fitopatoloyi giymotlondirilmolori
zamani Klasterosporioz (Clasterosporium carpophilum (Lév.), meyvalorin monilial yanigi-
moniliozu vo ya boz ¢iiriimasi (Monilinia laxa (Aderh.), kokkomikoz (Coccomyces hiemalis
Higg.), yarpaq qivrilmasi (Taphrina deformans (Berk.) xostaliklori askar edilmisdir.

Nektarin saftalisi, GOycoasoltan algasi, Super gavali, Armudvari Zogal, Komorli Ozgil sort va
formalar1 miisahido edilon gobalok Xastoliklorina immunlug, yiiksok davamliliq vo tolerantliq
niimay1s etdirmiglor. Homin sortlar bu xastalikloro davamli sort vo formalarin yaradlmasi ti¢iin
ononavi vo marker asasli seleksiya islorinin aparilmasina calb edilocokdir.

Coyirdokli meyvo bitkilorinin gobalok xastaliklari ilo miibarizads kimyoavi vo agrotexniki
todbirlarin vaxtinda aparilmasi iqtisadi vo ekoloyi baximdan daha shamiyyatlidir.
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PUTOHNATOJOIMYECKOE HCCJIEJOBAHUE KOCTOYKOBBIX IINIOAOBbIX
PACTEHUHU

Hcemana Mexxuaan*, Amuna Pakuga
Hucmumym cenemuueckux pecypoe Munucmepcmea HayKu u o0pazoeaHust
Aszepbaiiosicanckoti Pecnybnuxu

B cratee paccmarpuBaercst (HUTONATOJIOTMYECKas OIEHKAa TPHUOHBIX OOJE3HEH KOCTOYKOBBIX
IUIO/IOBBIX pacTeHUil (aOpHKOC, MEpPCHK, YEpelIHs, CIMBa, TEPH, anblua, KU3WI), BBIPAIICHHBIX B
yCIIOBHSIX €X-Situ B reHodoHmHbIX camax Hayuno-HccnenoBatenbckoii bassl MHcTHTYTa ['eHETHYECKHX
PecypcoB ToBy3ckoro u Armamnickoro paitoHoB. IMMyHHBIE U YCTOHYHBBIE K TPUOHBIM OOJIE3HSAM COpTa
1 (OPMEI, BEISIBIICHHBIC B X0/1¢ (PUTONATOIOTMYECKIX HCCIIEJOBAHMA, OYIyT BKIIOUYEHBI B CEICKIIMOHHBIH
mpoliecc U MapKepHbIEe UccieloBaHus. B xone HaOmMOAeHNI Ha JTHCThAX COpTa Mepcuka ATHPIU ObLIO
3apukcupoBano 1-2 6amia kimacrepocriopuosa (Clasterosporium carpophilum (Lév.), a Ha iogax - 1-2
OaJia MOHOJIMAIBHOTO 0XKOTr'a-MOHIIHO03a Wik cepoit rHuiu (Monilinia laxa (Aderh.). ¥V copra nepcuka
AnuOeitnu 3a0oneBaHne CKpyYMBaHUEM JIHCTheB ObUTO BbIssBICHO ¢ 2-3 Gamtamu (Taphrina deformans
(Berk.). ¥V coproB u ¢opm abpukoca 3abosneBanue kiactepocroprosom (Clasterosporium carpophilum
Lev.) (abpukocel Atupnu, Maii-I'opan6oii, Apuk-®y3ynu, Caxuda, Mypad6a) OblsI0 3aperucTpupOBaHO
¢ 1-2 6ammamwu, a ckpyunBanue juctheB (Taphrina deformans Berk.) (abpukoc 3eitHabu 6e3BOIOCHIH,
Banmamu) - ¢ 2 6amiamu. Y coptoB u opMm uepemnu («Oky3ypeiin», «Kapa runac-I'y0a») KOKKOMHKO3
(Coccomyces hiemalis Higg.) Obut 3apeructpupoBan ¢ 1-2 OaiaMd, MOHOJHAIbHAS OXOTrOBas
MoHoNmMo3a wiu cepas rHwiIb (Monilinia laxa (Aderh.) - ¢ 1-2 6ammamu, a KIacTepocopros
(Clasterosporium carpophilum Lev.) - ¢ 1-2 6autamu. Kiactepocniopro3 (Clasterosporium carpophilum
Lev.) 6b11 3apeructpupoBaH y coptoB u Gopm Bumiau (Pamxabnu-1, Kpacnas ambraa) ¢ onenkoi 1-2
Oamnax. 3abosneBanue, BeI3biBacMoe Clasterosporium carpophilum (Lév.), OblI0 3aperncTprupoBaHo Ha
JHUCThIX copTra MecxeTn TepH OIleHKoi 2 Oamma. 3aboneBanue, BbI3biBacMoe Clasterosporium
carpophilum Lev., 6buto 3apeructpupoBaHo y coptoB U (¢opm ciuBbl (SnoHckas, [lnockas simoHCcKast,
Kenras cnmuBa-GETM, Crua ['ax, Manenskas ['ofiem, UepHas cnuBa) ¢ oneHkoit 1-2 Oamna, a Takxke
oxor suctheB (Kpacnast cnusa, Xenras miuanas, Uepnas AnnOyxapa, Cnua XaTMmH) ¢ OIEHKOH 1-2
Oamra. 3aboneBaHus HE HAONIOMANNCh y mepcuka copra Hexkrapun, yepemnu copra I'oituaconTtan», a
takxe y coptoB Cynep ciussl, ku3un (I'pymieBuanas).

Kntoueswie cnosa: xocmourosvie nioowl, 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.) NUMUNOLORINDD GOBOLIK
XOSTOLIKLORININ YERUSTU QURU BiOKUTLOYO TOSIRININ
OYRONILMOSI

NURI HUMAY

Kand Tasarriifati Nazirliyi “Toravazgilik Elmi-Tadgiqat Institutu” publik hiiqugi saxs, AZ1098, Bak sah.,
Sabun¢u rayonu, Pirsagr qasabasi, 2 sayli Sovxoz
12humay@gmail.com

Mogqals kartofun fitoftoroz (Phytophthora infenstans Mont. de Bari), alternarioz (Alternaria
solani Sor.) va tozlu damgil (Spongospora subterranea (J.A. Toml.) xastalik toradicilorinin tasirindon
iimumi biokiitlonin hacminin azalmasimin daqiqlasdirilmasi vo bununla davamh sortniimunslorin
mildyyanlasdirilmasidir. Yeriistii quru biokiitlonin toplanma dinamikasi1 sortlardan asili olaraq
dayisir. Sortun morfofizioloji xiisusiyyatlori miixtalif olsa da xastaliklorin yayilma soviyyasindon ash
olaraq patogenlor bitkinin yeriistii quru biokiitlosinin miqdarina tasir edir. Kartof bitkisinin
yeriistii quru biokiitlosinin artmasi, bitkinin xastaliklora qars1 miigavimatinin bir gostoricisi kimi
qabul edilir. Fitoftoroz, alternarioz va tozlu damgil xastaliklorinin kartofun yerli, rayonlasdirilmis
vd introduksiya olunmus sortniimunslora tasiri noaticasindo yeriistii biokiitlonin hacmina
asaslanaraq davamhliliq soviyyosini miisyyanlosdirilmis, davamh vo tolerant genotiplor secilmis,
xastaliklorin  fizioloji  proseslora, mohsuldarhq vo  keyfiyyot gostoricilorino  tasiri
giymatlondirilmisdir. Xastaliklora qars1 davaml sortlarin yaradilmasi iiciin ilkin seleksiya islorindo
davamh valideyin formalarimin secilmasi shamiyyatlidir. Saglam vo ekoloji cohatdon tahliikasiz
kartof istehsali bashica arzaq bitkisi kimi prioritetloro daxildir. Davamh sort va formalarin
secilmasi vo tatbiqi ekosistemin qorunmasina va xastoliklorlo somoarsli miibarizonin toskil
edilmasindo miihiim shomiyyats malikdir. Bitki saglamhginda inteqrir miihafizo sistemlarinin
bashca tokib hissasi kimi davamh sortlarin tatbiqi hor zaman aktualdir. Belo ki, allnmis naticalor
gostorir ki, immun sortlarin secilmasi vo totbiqi kartofun keyfiyyot gostoricilorini yiikssldir,
istehsalin somaralililiyini tomin edir. Davamh sortlarin secilmasi va tatbiqi yalmz xastaliklara qars:
miigavimati artirmagqla kifayatlonmir, eyni zamanda bitkinin inkisafim stimullasdirir. Bu sortlar
kartofun mohsuldarh@im artiraraq torpagin sarvatlorinin qorunmasma v kond tasarriifatimin
davamh inkisafina tohfs verir. Hom yerli, hom do introduksiya olunmus sortlarin secimi torpaq
miihitine uygun davamh yetisdiricilik metodlarim1 formalasdirir. Kartofun xastaliklora qars
genetik dayamqh sortlarimin tatbiqi, kond tosarriifatinda hom iqtisadi, hom do ekoloji baximdan
miihiim rol oynayir.

Acar sozlor: Solanum tuberosum, Phytophthora infenstans, Alternaria solani, Spongospora
subterranea, biokiitla, kartof sortlarimin davamlilig.

GIRIS

Phytophthora infenstans, Alternaria solani, Spongospora subterranea kartof bitkisina
miixtalif patologiyalar yaratmaqla boyiik zorar veron, mohsulun keyfiyyetini vo hacmini azaldan
ohomiyyatli amillordon biridir (Agayev, 2016). Bu xostoiklorin patogenlori torpaqda vo bitki
qaliqlarinda qislayaraq olverisli iqlim goraiti yarandiqda bitkiys niifuz edorak yayilir vo yoluxma
doracasinin saviyyasindon asli olaraq biokiitlonin proporsional azalmasina sobab olur. Patogenlor
kartofun kok yumrularini, zoglarini, yarpaqglarint va ¢igoklarini yoluxdurmagqla yeriistii vo yeralti
orqanlara tasir edir, imumi biokiitlonin kaskin azalmasina sabab olur. (Muhammad va b., 2013).

Kartof (Solanum tuberosum), Conubi Amerika And daglarinda 2000 il avval ilk dofs
becorilmisdir. Danli bitkilorlo miiqayisads 15 dofo daha ¢ox mohsul veran kartof, enerji, ziilal vo
lizin, amin tursular ilo zongindir. O, miixtalif temperatur soraitindo vo torpaqlarda yetiso bilir.
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Kartofun torkibindo su (80%), karbohidrat (20%), az yag (0,1%), amin tursulari, minerallar (2%)
va kaliumlu birlogsmalar var. Kartofun qida torkibinds asagi natrium, lif (0,6%) va vitaminlor (B,
C, B2) do movcuddur. Yemok, torovoz, kartof fri, cips, sorba, piiresi vo yanacaq spirti kimi
istifado olunur. Kartof vegetativ olaraq ¢oxalir vo kok yumrular ¢igoklomo ddvriindo omalo
golir, 6l¢iisii isa bitkinin sortuna va yasina gora dayisir (Mirkhamidova, 2025).

Kartof bitkisi bir ¢ox virus, nematod, bakteriya vo gobalok monsoli patogenlorin tosirino
moruz qalir va bu amiller ciddi zararvericilor kimi qeyde alinmigdir. Somarali miibarizs todbirlori
goriilmadikda, alternarioz, fitoftoroz, tozlu domgil vo digor xostoliklor mohsulun boyiik
hissosinin, hotta tamamilo mohvino sobob ola bilor. Mohsul itkisi baximindan gobolok
xostoliklori xiisusi ohomiyyat dasiyir vo onlar yarpaq, torpaq vo kok yumrusu xostoliklori kimi
qruplagdirilir. Alternarioz, fitoftoroz vo tozlu domgil kartof okinlorinde genis yayilan vo iqtisadi
cohotdon miihiim ziyan vuran osas xastoliklor sirasindadir. Bu todqiqat kartofun osas gdboalok
mongali xastoliklori haqqinda molumatlarin artirilmas: vo onlarin effektiv idaro olunmasi
iisullarinin dyranilmasing hosr olunmusdur (Nosibova, 2023).

Fitoftoroz Phytophthora infestans (Mont.) de Bari) gobalayi torafinden téradilir va kartofun
yasil kiitlosine vo yumrulara ziyan vurmagqla qonur ¢iirlime yaradir. Olverisli iqlim amillori: - 78-
95% riitubat vo 16-24°C temperaturda ilkin infeksiya monbayinin oldugu soraitds inkubasiya
dovrii 19-22 saat davam edir vo 25 saat sonra ilkin slamaotlori geyde alinir. Bu sorait 72 saat
davam etdikdo kartofun hossas sortlarinda 100%-1i yoluxma qeydo alinir (Agayev, 2018).
Kartofun biokiitlosini mohv edon baslica ziyanli xostaliyidir. Ilk dofs Avropada miisahido
olunmug bu xostalik, miixtolif ekoloji soraito uygunlasa bilon vo genis yayilma potensialina
malikdir. Fitoftoroz, bitkilor ¢ixan zaman olverisli riitubst vo temperaturda yaranir, gobaloyin
yayilmasi epifitotiya hali aldigda 6-11 gilin arzindo bitkinin biitiin yeriistii hissasini mohv eds
bilor. K6k yumrular1 vo yarpaqglarda ilkin olamotlori gahvayi, yaglh lokslor kimi tozahiir edir,
govdalords ciirlimo bag verir vo yoluxmus kok yumrulart cliriiyorok bosalir vo tam mohsul
itkisino sobab olur. Yiiksok riitubot vo temperatur sporangiyalarin clicormasini tosviq edir.
madoni okinlards Fitoftorozun idars edilmasi kompleks tadbirlarin totbiqini ehtiva edir. Davamhi
sortlarin yaradilmasi vo steril toxumlarin totbiqi bu istiqgamotds prioritetlordon biridir, lakin
kiitlovi yayilma illorindo  inteqrir miibarizo sistemlori daxilindo pritroid torkibli kimyavi
preparatlar totbiq edilir.

Kartof bitkilorinda Alternarioz xastoliyini ixtisaslasmis saprotrof gébolok novii Alternaria
solani Sor. toradir. ilkin olamotlor yarpaq iizorindo qohvayi, bozen tiind qonur rongdo dairovi
ellepsvari vo ya halqavari lokolor vo yaralar formasinda tozahiir edir. Patogen saprofit
qidalanmagla torpaqda bir ildon ¢ox canli qala bilir. Xostoliyin yayilmasinda ilkin infeksiya
monbayi torpaqda olan yoluxmus yarpaqlar va kok yumrulari qaliqlaridir. Kiilsk, su damlalar vo
hasoratlar konidilorin yayilmasina sobab olan osas faktorlardir. Tez-tez yagan yagislar vo yiiksok
riitubat, ardinca golon quru vo isti hava xastaliyin yayilmasini siiratlondirir vo bu sorait kartof
istehsal1 {igiin olverisli deyil. Okin dovriyyasi bir cox bolgolords xastoliklo miibarizods somorali
olmadigindan kompleks yanasmalar vo inteqrir miibarizo sistemlori daxilindo somorali
funqisidler totbiq edilir.

Spongospora subterranea (J.A. Toml.) tozlu domgil xostoliyinin patogenidir. Asiya,
Avstraliya, Afrika, Simali vo Conubi Amerika vo Avropada genis yayilmisdir. ilkin simptomlar
zamani kartofun kok yumrularinda vo koklorindo gabiqalti lokolor miisahido olunur. Yoluxmus
kok yumrulart vo koklorindo, deformasiyaya ugramis vo ziyil soklindo boyiiyon spor toplari
formalagir. Bu strukturlarda téradicinin qislama formalar1 saxlanir. Horokatli ilkin zoosporlar
epidermisin hiiceyraloring, kok tiikloring, lentisellors vo gozloro daxil olaraq, yaralar vasitosilo
bitki toxumalarina niifuz edir. Tozlu domgil xastaliyinin inkisaf etdiyi morhalado, plazmodiyalar
ikincili zoosporlar istehsal edir vo xostoliyin yayilmasii intensivliyini artirir. Cirklonmis
torpaqda spor kiitlosi alt1 il arzinds hayatilik qabiliyyatini saxlayir va yoluxma iigiin aktiv qalir.
Yiiksok davamliliq géstoron immun sortlar xastaliklo miibarizodo on tosirli tisullardandir.

83



ETN Genetik Ehtiyatlar Institutunun Emi Osarlari, Cild XV(2026), No 1

MATERIAL VO METODLAR.
Toradicilorin yayilma saviyyasinin ugot vo geydiyyatlarinin 6lgmalori imumi qobul edilmis
5 ball1 skala asasinda yerins yetirilmisdir. Xostaliklorin inkisafinin intensivliyi

P = EIEL? x100 formulu asasinda hesablanmisdir.

Burada:

P- xastoaliyin inkisafinin intensivliyi, %-19;

Y:(nV) — yoluxmus bitki saymin miivafiq ballara hasilinin comi;

k-baxilmis comi bitki say1, adadlos;

5-on yiiksok yoluxma ballidir.

Yeriisti biokiitlonin ¢okisindon asli olaraq davamliliq soviyyesi 5 kateqoriya iizro
giymatlondirilmisdir.

1 ball - ¢okisi nozarat varianti ilo barabardir;

2 ball — ¢akisi nazarat varianti ilo miiqayisado 10%-o godor azdir;

3 ball — ¢akisi nazarst varianti ilo miiqayisada 10-25% azdir;

4 ball - ¢okisi nozarat varianti ilo miiqayisado 25-50% azdur;

5 ball - ¢okisi nozarat varianti ilo miigayisado 50%-don azdir.

Cokilon biokiitlonin xastalik toéradicilari ilo yoluxan hissasinin imumi saglam kiitloyonisbati
vo miiqayisasi ilo xastalik toradicilorinin aqressivlik soviyyasi miioyyan edilmisdir. Patogenlorin
forqli xtlisusiyyatlori tohlil edilmis, fitoftoroz, alternarioz va tozlu domgil xastaliklorinin bitkinin
yerlistii quru biokiitlesine tesirinin doqiqglogdirilmasi {igiin todqiq edilon sortniimunolorin
biokiitlasi 105°C temperaturda qurudulmus vo 0.0001qram doqiqlikli analitik torazids g¢okilorak
toyin edilmisdir. Kartofu yoluxduran Phytophthora infenstans, Alternaria solani, Spongospora
subterranea toradicilarin biokiitloys vurdugu ziyanin dyronilmasi moagsadi ilo qoyulmus tocriiba
4 variantdan, 4 tokrardan ibarat olmaqla comi 350 m? sahodo aparilmigdir: 1-ci nozarat (fungisid
cilonmis), 2-ci fitoftorozla, 3-cii alternariozla, 4-cii tozlu domgil xastoliyi ilo sirayatlondirilmis
tocriiba sahalori.

NOTICOLOR VO ONLARIN MUZAKIROSI.

Kartof bitkisinin mohsuldarligi vo keyfiyyoatini miioyyan edon asas amillordon biri yeriistii
bioloji kiitlonin formalagmasidir. Fitoftoroz, alternarioz vo tozlu domgil kimi xostaliklor bitkinin
yeriistii biokiitlosini yigilmasint ongoalloyir, fotosintezi zoiflodir, vegetativ organlarda turgoru
azaldir, xlorofil hacmini vo tiranspirasiya amsalini asagi salir, fizioloji proseslar pozulur va quru
maddo hacminin vo mohsuldarlin azalmasi ilo naticolonir. Mohsuldarligin formalagmasinda
homginin, yeriistii quru biokiitlonin daha ¢ox toplanmasi vo generativ orqanlarin yetismasi
dovriindo vegetativ organlardan quru maddonin generativ orqanlara remobilizasiyasi, yoni
ehtiyatlarin yonlondirilmasi va istifadasinin effektivliyi miihiim rol oynayir. Bu sababdan, fargli
kartof genotiplarinin xastaliklora qars1 doziimliiliiyiiniin vo biokiitlo toplamasina tasirinin
oyranilmasi, mohsuldarligin artirilmast vo davamli sortlarin segilmasi baximindan boyiik
shamiyyat kasb edir (Mirzayev, ©mirov, 2018).

Tacriibs sahasinds vo quru kiitlonin miiqayisali 6lgmalorindon oldo olunan noticolor Sokill
vo Sokil 2-do verilir. Sokillords fitoftoroz, alternarioz vo tozlu domgil xostoliklorinin yertistii
quru biokiitlesinin toplanma dinamikasina tosiri lizro naticolor oks olunmusdur. Todqiqat
noticolorino osason, kartof sortniimunolorindo yeriistii quru bioloji kiitlonin orta qiymati
qongolomo fazasinda nozarst variantlar1 59,2 q (Captiva) vo 69,3 q (Sevinc) araliginda
olmusdur, Sevinc sortu ¢okido iistiinliiys goro forglilik géstormisdir. Kiitlovi ¢igoklomo fazasinda
nozarat variantlar1 70,1 q (Captiva) vo 94,1q (Sevinc) intervalinda doyismisdir. Digor sortlardan
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alinan naticalor nozarst variantlari ilo miigayisads orta doracali naticolor gdstordiyino gora otraflt
sorho liizum olmadi.

Yeriisti quru biokiitlonin toplanmasi dinamikasinin orta qiymoti Xostolik ilo
sirayatlondirilmis tocriiba variantlarinda qongalomo fazasinda Captiva-fitoftoroz vo Colombo-
tozlu domgil 30,7 q vo 45,3q, kiitlovi ¢i¢oklomo fazasinda tocriiba variantlarinda Telman -
fitoftoroz vo - Colombo tozlu domgil 42,1q vo 57,9 q intervalinda doyismisdir. Naticods Captiva,
Colomba, Omiri-600, Teman va Sevinc sortlariin quru biokiitlasi digar sortlarla miigayisada
daha yiiksok olmagla xastolik toradicilorine garsi daha yiiksok davamliliq niimayis etdirir. Belo
ki, nozarotlo miiqayisado qongaloms fazasinda Captiva, Colomba vo ©miri — 600 sortlari 2 balla
davamli, Sevinc vo Telman 1 balla yiiksok davamli sort kimi gqeyde alinir.

Yeriistii quru bioloji kiitls (qon¢aloma fazasinda)
] 40,2
11 32,3
. ] 30,7
Captiva |l | 59,2
4 45,3
11 37,9
] 35,1
Colomba | 66,7
. = 41,5
] 35 72 B Yertistii quru bioloji kiitla
Omiri-600 | | e 66,7 (qdngaloms fazasinda)
(11 34,9 ’
. ] 34,1
Sevinc | | 69,3
] 42,5
11 36,6
4 33,3
Telman | 69,2
0 20 40 60 80

Sakil 1. Kartof genotiplarinin qongalomo fazasinda xastaliklorlo yoluxmasinin quru biokiitloya
tosirinin naticalori

Yeriistii quru bioloji kiitls (kiitlovi ¢cicokloma)
7] [¢
" 45,%9’"
. i 48,4
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" 5 ie,e
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11 485%7
o ] 44,7 B Yeriistii quru bioloji kiitlo
Omiri-600 | = 83,2 (kiitlovi ¢igoklomo)
1 49,2
. i 49,5
Sevinc | - 94,1
i 56,3
H " 150,5
Telman | : 86,6
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Sakil 2. Kartof genotiplarinin ¢igoklomo fazasinda xastaliklorlo yoluxmasinin quru biokiitloya
tosirinin naticalori

Sokillords geyd olundugu kimi, tadqigat noticolorine goérs, miixtalif kartof sortlarinda
xostoliklorin yayilmasindan asili olaraq, yeriistii quru bioloji kiitlo qdngsloma fazasindan
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baslayaraq kiitlovi ¢igoklomo fazasinin sonuna godor artmigdir. Lakin vegetasiyanin sonunda,
bitkilorin orta vo asagi yarusunda olan yarpaqglarin quruyub tokiilmosi sobobindon quru
biokiitlonin azalmasi miisahids olunmusdur. Arasdirma aparilan sortniimunslor, morfofizioloji
xlisusiyyotlorino gora, inkisaf morhalolorinin davam etmo miiddoati vo yeriistii quru biokiitlonin
y1gilma dinamikas1 baximindan miixtaliflik gdstormigdir.

NOTICO.

Azorbaycanda rayonlasdirilmis Captiva, Colomba, Omiri-600, Teman vo Sevinc sortlarinin
quru biokiitlasi digor sortlarla miiqayisodo daha yliksok olmaqla xastolik toradicilorine qarsi daha
yiiksok davamliliq nlimayis etdirir. Belo ki, yeriistii quru biokiitlonin nozarstlo miigayisado
Olemolorindon alinan naticalor siibut edir ki, Captiva, Telman vo Omiri - 600 sortlar1 2 balla
davamli, Sevinc vo Colomba 1 balla ytliksok davamli genotip olaraq qeyds alinir.
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N3YUEHME BJINSHUS TPUBKOBBIX 3ABOJIEBAHUI HA HAJIBEMHYIO CYXYIO
BUOMACCY OBPA3LOB KAPTO®EJISA (Solanum tuberosum L.)

Hypu Xymaii
Munucmepcmea cenvckozo xossaticmea Azepoavioxcanckoi Pecnyonuxu,
“Hayuno-uccaedosamenvckuti Mucmumym ogowesoocmea” nybonuuHoe nopuouyeckoe iuyo

Llenb cTaThy - NPOSICHUTH MPUYUHBI YMEHBIIICHHST 00beMa 0011ei i OHOMACChI MO/l BO3JICHCTBAEM
naroreHoB ¢utodroposa (Phytophthora infenstans Mont. de Bari), ansreprapuosa (Alternaria solani
Sor.) u mopomrucroii mapim (Spongospora subterranea (J.A. Toml.)) kapTodens U BBIIBUTH YCTOWYHMBBIC
copra. JlnHAMHWKa HaKOIUICHHs HAJ3EMHOW CyXOi OMOMAacChl BapbUPYeTCs B 3aBHCHMOCTH OT COpTA.
Hecmotpst Ha pasnuuus B MOp(oU3NOTOrHUECKHX XapaKTepPUCTHKAX COPTOB, MATOTCHBI BIUSIOT Ha
KOJIMYECTBO HAJ3EMHON CyXOW OMOMAcCChl pacTeHHUSI B 3aBUCUMOCTH OT CTEIICHH MOpPaKEHHsI OOJIC3HBIO.
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YBenuueHne Haa3eMHON CyXoi OMOMAacChl KapTodelss paccMaTpuBaeTCsl KaK MoKa3aTelh YCTONIMBOCTH
pactenus k Oone3HsM. B pesynbrare Bo3aeicTBus puToTOpO3a, ANBTEPHAPHO3a M MYYHUCTON POCHI Ha
MECTHBIC, PETMOHAIM30BAHHBIC W HMHTPOJIYLUPOBAaHHBIC COpPTa KapTtodens ObUT OMPeeicH ypPOBCHb
YCTOWYMBOCTH Ha OCHOBE OOBeMa HaI3eMHOW OMOMAaccChl, OTOOpaHBl yCTOWYMBHIE W TOJEPAaHTHHIC
TeHOTHUNBI, a TaKKe IMPOBEJAeHa OIeHKa yCTOMYMBOCTH. BBUIO TIpOBEAEHO HCCIeOBaHUE BIHMSHUS
0ose3Hel Ha (DM3MOJIOTMYECKUE TMPOIECCHI, MPOJAYKTUBHOCTh M TIOKa3aTenu KauyecTBa. s co3manHus
YCTOWYMBEIX K OOJE3HAM COPTOB B IIEPBUYHOM CEJICKIIMOHHON paboTe BakKeH OTOOp YCTOWYHBHIX
ponutenbckux ¢Gopm. [Ipon3BOACTBO 340POBOTO M SKOJOTMYECKH O€30MacHOTrO KapTodens SBISETCS
OJTHUM W3 TPHOPUTETOB KaK OCHOBHOW WPOJOBOJILCTBEHHOW KyJabTypbl. OTOOp W TNpUMEHEHHE
YCTOHYMBEIX COPTOB U (hopM HUMEeT OOJBIIIOE 3HAYCHUE JUIS 3alUThI SKOCHUCTEMBI M OpraHU3aIluu
3¢ pexTHBHOTO KOHTpOJs 3aboieBanuii. [IpaMeHeHNEe YCTONYHMBBEIX COPTOB KaK OCHOBHOW KOMIIOHEHT
WHTETPUPOBAHHBIX CHUCTEM 3alllUTHl PACTCHU BCErja akTyalbHO. Tak, MOJy4eHHBIE PE3YIbTaThl
IIOKa3bIBaIlOT, 4YTO OT60p U IPUMCHCHHUC MMMYHHBIX COPTOB IIOBBIIIACT ITOKA3aTCIIM Ka4CCTBa KapTOd)eJUI
u obecrnieunBacT 3PPEKTUBHOCTL Mpon3BoaAcTBa. OTOOP M MPUMEHEHHE YCTOWYUBBIX COPTOB HE TOJIBKO
JOCTATOYHO JUIsl TIOBBIMICHUSI YCTOMYMBOCTH K OOJIE3HSM, HO U CTUMYJUPYET Pa3BUTHE PACTCHHA. JTH
COpTa CIOCOOCTBYIOT 3aIUTE MTOYBEHHBIX PECYPCOB H YCTOWYHMBOMY Pa3BUTHIO CEITBLCKOTO XO3SIHCTBA 32
CYeT TOBBIIICHUS MPOAYKTUBHOCTH KapTodemns. OTOOp Kak MECTHBIX, TaK M HHTPOIYIIMPOBAHHBIX COPTOB
(hopMUpyeT YCTOWYMBBIE METONBI CENEeKIWH, MOIXOMAIINE /s TOYBEHHOW cpenbl. llpumeHenne
TFCHETUYCCKH YCTOHYMBBIX K OOJIE3HSAM COPTOB KapTOQeNss UTPacT BAKHYIO POJIb B CEIBCKOM XO3SCTBE
KaK ¢ 9KOHOMHYECKOH, TaK U C IKOJIOTUIECKOM TOUEK 3pCHUSI.

Knroueswie cnosa: Solanum tuberosum, Phytophthora infenstans, Alternaria solani, Spongospora
subterranea, buomacca, ycmouuueocms copmos Kapmogers.

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 Kond Tasorriifati Nazirliyi Meyvagilik va Cay¢ilig Elmi-Tadgiqat Institutu
nardan.sadigova@mail.ru

Bu tadqiqat istixana saraitinda bitki orqanlarinda zararverici hasaratlarin yaratdigi morfoloji
va fizioloji dayisikliklarin eksperimental giymatlondirilmasini taqdim edir. Tadgigat istixana
saraitinde gilas bitkisinin coxaldilmasi iiciin becarilon Maksima 9 akin materiall iizorinda
aparilmg, sorucu (mananalar), yarpagyeyan (ilbizlar) va torpag monsali (gobalok agcaqanadlar)
zararvericilarin bitkilorin inkisafina tasiri giymatlondirilmisdir. Tadqiqat miiddatinda bitkilarda
miisahido olunan govde va kok patalogiyalar1 torpaq zararvericilari il yoluxmus bitkilorin kok
sistemiminin zadalanmasi naticasinda bitkilarin solmasi va vo boy artimimin zaiflamasi ilo miisahido
olunmuusdur. Noaticada gobalok agcaqanad siirfalarinin tasirindan yarpag sathinin sahasinda 20
sm?, bitkilorin boyunda 10 sm azalma, kék sisteminda 50%, govdodo 42% zadalonma qeydo
alinmigdir. Bitkilorin kok vo govdasinin gobalok agcaqanadlarmn siirfalarinin tasirine maruz
qalmasi sababindan nazarst varianti ilo miiqayisada tacriiba variantinda standart akin materiah
ciximi 48% az olunmusdur. Albali mananasi ila sirayatlonmanin bitki orqanlarimin inkisafina tasiri
naticasinda yarpagq sathinin sahasinda 10 sm? bitkinin boyunda 15 sm azalma, xlorozlu yarpaglarin
miqdarinda iso 30% artim qeyds alinmisdir. Naticads albali mananasinin toratdiyi patologiyalar
yarpaqlarda qivrilma, xloroz (saralma), boyun inkisafdan qalmasi vo boy noqtasinin qurumasi
kimi alamatlarle miisahide olundugundan standart calaqalti akin materiali ¢iximi 34% azalmisdir.
ilbizlorin (2) bitki orqanlarimin inkisafina tasiri naticasinda yarpaq sathinin sahasinda 9 sm?
bitkinin boy gostoricisinds iss 8 sm azalma bas vermisdir. ilbizlor tarafindan yarpaq sathinin
sahasinda bas veran itki (50%), govdanin zadalonmasi, fotosintezin va boy artiminin zaiflamasi ils
naticalondiyindan standart okin materiali ¢iximinda 28% azalma geyda alinmisdir. Bu naticalor
gostarir Ki, hasaratlarin yaratdigi patologiyalar sistemli va ¢oxfaktorlu tasira malikdir. Goriindiiyii
kimi zararvericlor bitki morfologiyasina va fiziologiyasina birbasa tasir etmakls yanasi, bagcihiqda
istehsalin samaraliliyinada ahamiyyatli daracada monfi tasir gostarir.

Acgar sazlar: zorarverici hagoratlar, bitkilorda bas veran patologiyalar, morfoloji dayisikliklor,
fizioloji pozulmalar, akin materiali

GIRiS

Zorarverici hosoratlar kond tosarriifati  bitkilorindo mohsul itkisino sobob olan osas
zororvericilordir.  Onlarin  qidalanma foaaliyysti naticasindo  bitkilordo miixtalif patoloji
pozulmalar bas verir. Bu doyisikliklor yalniz xarici morfoloji slamatlorls deyil, hom do daxili
fizioloji pozulmalarla miisahido olunur. Zorarverici hagoratlarin bitki orqanlarinda yaratdigi
patologiyalar onlarin qidalanma, yumurta qoyma va ya hayat foaliyyati naticasinds bitkilords bas
veran morfoloji va fizioloji doyisikliklar sobabindon yaranir (Metcalf, 2008). Bu patologiyalar
bitkilorin boylimasina, mahsuldarligina vo mahsulun keyfiyyastina ciddi tesir edon asas amillordir
(Aliyev, 2018)..

Tadqiqatgilar zorarvericilor tarafindan yaranan patologiyalar: birincili va ikincili olaraq
2 qgrupa boliir (Arnoldi, 1950). Birincili patologiyalara yarpaqlarda, gévds va budaqlarda, kok
sisteminda, ¢igok Vo meyvalards zararvericinin birbasa tasirindan bas veran fizioloji va kimyavi,
ikincili patologiyalara iso zodslonmis toxumalardan gobalok, virus vo bakteriyalarin bitki
organlarina daxil olmasi naticasindo yaranan patologiyalar aid edilmisdir (Daymond, 2015;
Pedigo, 2014).

Musahidalor gostorir Ki, yarpaglarda yaranan patologiyalar asason yarpagyeysn va sorucu
zorarvericilor torofindon toradilir. Bu slamatlor yarpaqyean zoararvericilor (ilbizlor, koapanoklor
dostosinin niimayondolorinin tirtillari, sortqanadlilar dostosinin yetkin bdcok vo siirfalori,
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cayirtkaloar vo s.) tarafindon yarpaq toxumasinin yeyilmasi naticasinds desiklor vo skletlogsmo,
sorucu zorarvericilor (bitki bitlori, gonalar, tripislor, agganadli kopanaklor vo s.) torafindan
hiiceyra sirasinin pozulmasi naticasinds saralma (xloroz), yarpaq toxumasinin geyri-barabar
inkisafi: biikiilmo vo deformasiya (mononslar), yarpaq toxumasinin anormal bdyiimasi (fir
gonaloari, armud agcaqanadlist va S.) Kimi alamatlor formasinda miisahids olunur (Pikusova et al.,
2013; Srinivasan et al., 2017; Kumar, 2020; Korkmaz, 2025; Somera et al., 2024, Van Emden et
al., 2017).

Govdo Vo budaglarda yaranan patologiyalar desici vo govdo daxiline giran hosaratlarin
(qurisigh Qafqaz qabiqyeyoni, oduncaq qurdu vo S.) tosiri naticesinds bas verir. Bu
zorarvericilorin agac govdasine daxil olmasi naticasindo govdo daxilinds vo gabiq altinda
tiinellor va yollarin amala galmasi, gévdonin sismasi Vo ¢atlamasi, su va gida maddalarinin bitki
organlarma nagl oluna bilmamasi noticasinds bitkilords inkisafdan qalma va quruma slamatlori
ilo miisahids olunur. (“Relationship between insects...,” 2019; Srinivasan et al., 2017).

Tadqgiqatgilar kok sisteminde Vo govdods yaranan patologiyalarin torpaq mangali
hosoratlarla (moftil qurdlari, nematodlar, ilbizlor, may bocoyi, gobalok agcaqanadlart vo S.)
olagali oldugunu (Srinivasan et al., 2017; Kumar, 2020; Korkmaz, 2025; Dent et al., 2020;
Alford, 2014) geyd edir vo bu patologiyalar bitkilordo kokiin yeyilmasi, koklordoa nektotik
zodalonmaolar, kok va gévdads lezyonlar, ¢lirlima, inkisafdan qalma, fir sokilli diyiinler, quruma
va ikincili infeksiyalara hassasliq (mos. kok ¢iirtikliiyii) kimi slamatlorlo miisahids olunur.

Molyuskalarin yaratdigi morfoloji zarar iso bitki toxumalarini gomirarok yemolori, yarpaq
desiklori va selikli izlor kimi simptomlarla miisahide olunur (Kumar, 2020).

Tadgigat miiddstinds aparilan saha monitoringlari vo bu istigamotds aparilmis elmi todgigat
islorinin naticalori gostorir ki, ¢icok Vo meyvolordo bas veron patologiyalar reproduktiv
organlarla qgidalanan zororvericilor (alma ¢igokyeyani, alma meyvayeyoni, bitki bitlori,
yarpagbiikonlor, giivalorin tirtillar1 vo S.) torofindon toradilir. Yoluxmanin asas slamatloring
cigak tokiilmosi, meyvado deformasiya va lokalar, daxili ¢iirlimo vo s. daxildir (“Relationship
between insects...,” 2019; Srinivasan et al., 2017; Kumar, 2020; Somera et al., 2024).

Bitkilords fizioloji vo biokimyovi patologiyalari aragdiran todqiqatgilarin galdiyi naticoyo
g0Ora isa bu patologiyalar virus va bakterial xastaliklor soklinds miisahids olunur (Duarte et al.,
2022; Van Emden, 2017). Bu xostaliklorin dasiyicilart asason bitki bitlori, gonslor, gobalok
agcaqanadlar1 vo s. hesab olunur. Tadgigatcilarin da geyd etdiyi kimi xastaliklorin tasirindan
yarpaglarda fotosintez zoifloyir, transpirasiya artir, bitkinin hormonal balanst pozulur, meyvo
tutumu vo mohsuldarlhigi azalir (Srinivasan et al., 2017; Somera et al., 2024; Daymond, 2015;
Sadigova, 2025). Bu zorarvericilor hamdos bitkilordo ikincili patologiyalara sobob olur.
(Daymond, 2015). Masalan: sorucu zararvericilorlo (mananalar va alma ballicasi va s.) yoluxma
Sobabindon  bitkinin vegetativ vo generativ orqanlart balli ifrazatla Ortiildiiylindon orada his
goboloklori inkisaf edir. Yaxud gobolok agcaqanadlari ilo zodolonmoalor kok ¢iiriikliiyti
xastaliyinin meydana golmasi vo bitkinin qurumasi ilo naticalonir. Sonda bitki inkigsafdan galir,
mohsul kamiyyat va keyfiyyatco doyarini itirir. Idxal vo ixrac {igiin tam yararsiz olur.

MATERIAL VO METODLAR

Todgigat materiali kimi bitkilor tizarinds rast golinon asas zararverici hogoratlardan (gébalok
agcaqanadlari, monanalar, ilbizlor), onlarin toratdiyi patoloji doyisikliklor olan niimiinalordon
(yarpaq, kok, govds, budag, meyvs va s.) istifado olunmusdur. Zararvericilor miisahido baxis
metodu ils, hosoratlarin bitki orqanlarinda yaratdigir patologiyalar iss MBC-10 (istehsalg1
KOMZ) mikroskopundan istifadoe etmoklo toyin olunmus vo bu istigamatdo aparilmis elmi
todqiqat iglaring istinad olunmusdur (Srinivasan et al., 2017; Daymond, 2025; Pikusova et al.,
2013; Pradeep, 2020; Korkmaz, 2025; Sadigova, 2025).

Todqiqat isi istixana soraitinde aparilmagqla, 2024-2025-ci illori ohato etmisdir. Tocriiba
sahasinds bitkilor 2 qrupa boliinmiisdiir. Hor qrupda 3 viol (hor violda 106 bitki) vo 3 tokrar iizra
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miisahido islori aparilmigdir. Hor 2 qrup iizro nozarst varianti olaraq daim musahids altinda olan
yoluxmamuis bitkilar, tocriiba variant1 olaraq zararvericilorlo yoluxmus bitkilor gotiiriilmiisdiir.
Qiymatlondirmo yarpaglarda saralma (xloroz) vo deformasiya, yarpaq sathinin sahasinds itki,
gbévdo Vo kokds zadslonmo, fotosintez intensivliyi (yarpaq sathinin vizual giymotlondirilmasi)
kimi olamatlora goéro aparilmigdir. Alinan naticalor todqigat miiddatinds oldo olunmus orta
gostaricilor asasinda miiqayiss edilorak noaticalor faizlo giymatlondirilmisdir.

TODQIQATIN MOQSODI

Toqdim olunan isin osas mogsadi sorucu vo yarpaqyeyan (gomirici) zorarverici hogoratlarin
bitki orqanlarinda yaratdigi morfoloji va fizioloji patologiyalari eksperimental soraitdo yronmaok
vo onlarin standart okin materiali ¢iximina tosirini qiymetlondirmokdir. Bu baximdan mévcud
todgiqatlarin  oksoriyysti miisahido xarakteri dasidigindan, eksperimental soraitdo aparilan
tadqiqatlar zararvericilorin real tosir mexanizmini daha doqiq toyin etmays imkan verir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Todqiqat isi istixana soraitindo gilas bitkisi ticiin hazirlanan Maksima 9 okin materiali
tizorindo aparilmigdir. Todqigatin obyekti kimi bitkilorde morfoloji vo fizioloji patalogiyalara
daha ¢ox sobob olan sorucu zororvericilordon albali monsnosi (Myzus cerasi), torpaq
zorarvericilorindon goboalok agcaqanadlar1 (Bradysia spp.) veo ilbizlor (Discus rotundatus,
Succinea putris, Milax gagates) se¢ilmisdir.

flkin olaraq gébolok agcaqanadlarmin bitki orqanlarina tosiri izlonilmis vo miisahidalorin
naticasi 1 sayli cadvolds geyd olunmusdur.

Cadval 1.
Goboalok agcaganadlarinin bitki orqanlarina tosiri
Gostaricilor Nozarat variant Tacriiba varianti Bitkinin biometrik
(saglam bitkilar) (yoluxmus bitkilar) olgiilorinds doyismo
Yarpaq sathi (sm°) 2545 5 -20
Bitki boyu (sm) 15 5 -10
Kok zadalonmasi (%) 100 50 -50
Govde zadalonmasi (%) 95 53 -42
Standart okin material 98 50 -48
(%)

Codvoldon (1) goriindiiyii kimi gobalok agcaganadlart ilo yoluxmus bitkilorin  biitiin
biometrik Olgiilori nazarst varianti ilo miiqayisodo ohomiyyatli doracods azalmisdir. Bitkilordo
miisahido olunan govda vo kok patalogiyalar1 substratda yasayan agcaqanad siirfalori torafindon
zodalonma naticasinds bitkilarin solmasi va boy artiminin zsiflomasi ilo miisahide olunmuusdur.
Azalma yarpaq sathinin sahasinds 20 sm?, bitkilarin boyunda 10 sm, kék sisteminds 50%, govda
zodolonmasindo  42% toskil etmisdir. Noticodo bitkinin kdk vo govdosinin  gdobalok
agcaqanadlariin siirfalorinin tasirine moruz galmasi sobobindon (Sakill, Sokil 2, Sokil 3)
standart okin materiali ¢iximi1 48% az olunmusdur. Goriindiiyli kimi bitkilorin kok vo govdasine
birbasa zoror qidalanan siirfolor totofindon téradilmisdir. Alinmis bu natico Duarte (2022) va
onun digar homkarlarinin aldig natica ilo uygunluq toskil etmisdir.
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Sakil 2. Gobalok

Sakil 1. Gobalok agcaqanadlarl torofindon kok Sakil 3. Zararvericinin
agcaqanadlar ilo sistemi itirilmis bitkilor standart okin material1
yoluxmus substrat ¢iximina tasiri

[lbizlorin bitki orqanlarmda amalo getirdiyi patalogiyalar ise on ¢ox yarpaqlarim, gévdanin,
boyun topa hissasinin (Sakil 4, Sokil 5), gismon kokiin yeyilmasi ilo miisahido olunmusdur.
Miisahidanin naticasi 2 sayli sadvalds geyd olunmusdur.

Cadval 2.
[Ibizlorin bitki organlarmin inkisafina tasiri
Gostaricilor Nozarat varianti Tocriibs varianti Bitkinin biometrik
(saglam bitkilar) (yoluxmus bitkilar) ol¢iilarinds doyismoa
Yarpaq sothi (sm°) 1842 11 -9
Bitki boyu (sm) 17 12 -8
Govdo zadalonmasi (%) 93 56 -37
Kok zadalonmasi (%) 88 65 -23
Standart okin materiali 98 70 -28
(%)

[Ibizlarin (codval 2) bitki orqanlarinin inkisafina tosiri arasdirilarken malum oldu Ki, tacriiba
variantinda nozarot varianti ilo miigayisodo yarpaq sothinin sahosinds 9 sm? va bitkinin boy
gostoricisinds 8 sm azalma bas vermisdir. lbizlor torafindon gdévdenin zodolonmasi 37% toskil
etmisdir. Yarpaq sathinin sahasinds bas veran itki (50%) vo govdanin zadslonmasi, fotosintezin
Vo boy artiminin zaiflomasi ilo naticalondiyindan standart okin materiali ¢iximinda 28% azalma

geydo alinmisdir.

Sokil 4. ilbizlorin yarpaq Sokil 5. Yarpaq sothi vo govdasi ilbizlor
sothindo amala gotirdiyi torafindon yeyilmig bitkilor vo standart okin
lokal xarakterli desiklor materiali ¢iximina zararvericinin tosiri
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Albali monanasinin bitki orqaninda yaratdigi patalogiyalar yarpaqlarin vo 1 illik zogun
qivrilmasi, yarpaqlarda saralma (xloroz), yarpaq sothinin azalmasi, boy noqtesinin 6lmasi Vo
qurumasi kimi olamatlorlo miisahido olunmusdur. Miisahidalorin naticasi 3 sayli codvalda
gOstorilmigdir.

Cadval 3.
Albali mansnasinin bitki orqanlarinin inkisafina tasiri
Gaostaricilar Noazarat Tacriiba Bitkinin biometrik
varianti varianti olciilarinda dayismo
(saglam (yoluxmus
bitkilar) bitkilar)
Yarpaq sathi (sm?) 25+3 15 -10
Bitki boyu (sm) 30 15 -15
Yarpagq sathinds saralma 5 35 +30
(xlorozlu yarpaglar) (%)
Standart akin materiali (%) 94 60 -34

Codvoldon (3) goriindiyii kimi albali monsnasi ilo siraystlonmonin bitki orqganlarinin
inkisafina tasiri naticasinds bitkinin biometrik 6l¢iilorinds nazarast variant1 ilo miiqayisads yarpaq
sothinin sahesinde 10 sm?, bitkinin boyunda 15 sm azalma, xlorozlu yarpaglarin migdarinda iso
30% artim qeydo alinmisdir. Noticado albali monsnasinin térotdiyi patologiyalar yarpaglarda
qivrilma, xloroz (saralma), boyun inkisafdan qalmasi vo boy ndqtosinin qurumasi (Sokil 6, Sakil
7) kimi olamatlorlo miisahido olundugundan standart calagalti okin materiali ¢iximi1 34%
azalmigdir. Alinan eksperimental naticalor avvalki todqiqatgilarin aldigi [Aliyev, 2018; Alford,
2014; Pedigo, 2014; Daymond, 2015] naticalar ilo uygunluq toskil etmisdir.

S Sakil 7. Albali mononasi ilo yoluxma
naticasinda yarpaq sathinin
deformasiyasi va xloroz (saralma)

PRAKTIKI NOTICOLOR

Yarpaq sothinin sahosindo, bitki hiindiirlitylindo, kokdo vo standart okin material
mohsuldarliginda miisahido olunan ohomiyyotli azalmalar gostorir ki, hotta orta dorocado
zararvericilorin yoluxmasi bels istehsal somoraliliyini ohomiyyatli doracads poza bilor.

Torpaqda yasayan zorarvericilorin, xiisuson do gobalok agcaqanadlarinin erkon askarlanmasi
vo monitoringi kok sisteminin zodolonmasinin vo istehsal {i¢lin nazords tutulmus bitkinin saymin
azalmasinin qarsisini almagq tigiin vacibdir. Substrat soraitinin miintozom yoxlanilmasi, bioloji
nozarat vasitolorinin totbiqi vo optimal suvarma idaroetmosinin saxlanilmasi siirfo inkisafini vo
olagali kok zodolonmaolorini oshomiyyatli dorocods azalda bilor.

Albal1 biti (Myzus cerasi) kimi omici zararvericilorin idars edilmasi fotosintetik cohotdon
aktiv soth sahosini qorumagq vo apikal meristemin zodslonmaosinin qarsisini almagq iiglin vacibdir.
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Eynils, yarpaq toxumasinin itirilmosinin va vegetativ boylimonin qarsisini almaq {igiin
mollyusk populyasiyalarinin idars edilmasi do ¢ox vacibdir.

Noticolor yiiksok keyfiyyatli vo bazara yararli okin materiali istehsalini tomin etmok {igiin
integrasiya olunmus zororvericilorin idaro edilmosi (IMI) programlar1 daxilindo profilaktik
monitoringin, bioloji nozarst metodlarinin vo ekoloji cohotdon davamli zararvericilorin idare
edilmasi strategiyalarinin inteqrasiyasini dostokloyir.

NOTICO

Eksperimental todqiqatlarin tohlili gosterir ki, zorarverici hogoratlarin tasiri altinda bitkilorde
morfoloji va fizioloji patologiyalar yaranir vo bu doyisikliklor standart okin materiali ¢iximina
monfi tosir gostorir. Sorucu zororvericilor (mononolor) fotosintez sothini azaldir. Torpaq
zararvericilori iso (ilbizlor, gobalok agcaqanadlar1) vegetativ inkisafi zoiflodir, mohsulun (akin
materialinin) komiyyst vo keyfiyyatinin azalmasina sobab olur. Bu gostoricilor zararverici
hagoratlarin bitki orqanlarinda yaratdigi patologiyalarin kompleks vo sistemli xarakter
dasidigim siibut edir. Bu iso zorarverici hogoratlara qars1 kimyavi insektisidlors davamli, ekoloji
cohotdon tomiz alternativ metodlara iistlinliik verilmasini vo inteqrir miibarizs strategiyalarinin
totbiginin vacibliyini elmi cohatdon asaslandirir (Metcalf, 2008; Korkmaz, 2025).
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MATOJIOT U PACTEHUM BHI3LIBAEMBIE HACEKOMBIMHU

CappiroBa Hapaan
Hayuno-uccredosamenvckuti uncmumym nio0o800cmea U 4aegoocmasd
Munucmepcmea cenvckoco xossicmea Azepoaiiodcanckou Pecnyoauxu

B nanHOM wuccnemoBaHWMM TIPENCTAaBlIeHAa OKCIEPUMEHTAJIbHAs OLEHKAa MOP(OIOTHUECKUX |
(U3NOTOTHYECKUX N3MEHEHHI, BBI3BAHHBIX HACEKOMBIMH-BPEAUTEISIMU B OpraHaxX PacTeHHH B yCIIOBHUSX
Terumipl. VccnenoBanre MpoBOUIIOCh HAa TIOCAIOYHOM MaTepHalie copra Maxima 9, BeIpalllecHHOM JIJist
YepeIH! B TEIUIMYHBIX YCIOBUAX, U OLIEHUBAJIOCH BIMSHUE COCYIIMX (TJIsA), IUCTOTPHIZYLIMX (YIUTKN) U
MOYBEHHBIX (TpHOHBIE KOMapHKK) BpenuTelNied Ha pa3BuTHe pacTteHuid. [laTonoruu crebnell n KopHei,
HaOJro1aeMble Yy pacTeHUI B XOJIe MCCIIEIOBAHMs, MPOSBIUTICH B BUJC YBSIAHUS M OoclalieHus: pocra
pacTeHHid B pe3yJbTaTe IOBPEXKICHUS KOPHEBOM CHUCTEMbl DPACTEHHH, 3apa’K€HHBIX ITOYBEHHBIMH
BpenuTensiMu. B pe3ynbrare Ob110 3aMKCHPOBAHO YMEHBILICHHUE TUTOLIAI1 JIMCTOBOM MOBEpXHOCTH Ha 20
CM?, yMEHBIIIEHHE BBHICOTHI pacTeHus Ha 10 cM, ymeHbIIeHne KopHeBOi cucteMbl Ha 50% W yMeHbIIeHHe
NOBpEeXXIACHUN cTeOsss Ha 42% BceieacTBHE BO3ACHCTBHSA JMYMHOK T'PUOHBIX KOMapukoB. IM3-3a
BO3ACUCTBHS JIMYMHOK IPUOHBIX KOMAapHKOB Ha KOPHHU U CTEOIM PaCTeHUH YPOKalHOCTh CTaHAAPTHOTO
MIOCaJ0YHOTO MaTepuaja B JKCIEPUMEHTAILHOM BapWaHTe CHU3WIACh Ha 48% 10 CpaBHEHHIO C
KOHTPOJIBHBIM BapUaHTOM. B pe3ynbTaTe BO3AEHCTBUSA BUIIHEBOW TJIM HA PA3BUTHE OPraHOB PacTEHUM
ObUI0 3a()MKCUPOBAHO YMEHBILIEHHE IUIOLIA/IM JTUCTOBOM MMOBEpXHOCTH Ha 10 cM?, yMEHbIICHHE BBICOTHI
pacternid Ha 15 cM W yBenMuYeHHE KONIMYECTBA XJIOPOTHYHBIX JucTheB Ha 30%. B pesymnprare
HaOJII0/JaNNCh TATOJOTHH, BHI3BAaHHBIE BUIIHEBOM TIEH, MPOABISIONINECS TAaKMUMH CHMIITOMAaMH, Kak
CKpYYMBaHHE JIHCTHEB, XJI0PO3 (MOXKENTEHHUE), 3aMEUIEHIE POCTa M BBHICBIXaHWE B BEPXHEH TOYKE, YTO
MIPUBEJIO K CHIKEHHIO YPOXKAMHOCTH CTAHAAPTHOIO IOcajodHoro marepuana Ha 34%. B pesynbraTe
BO3/IEMCTBHSI YIUTOK (2) HA pa3BUTHE OPTaHOB PACTEHWH MPOM3ONLIO YMEHBIICHNE TUIOIMAAH JTUCTOBOM
MMOBEPXHOCTH Ha 9 cM? M yMEHBIIEHUE BBICOTHI pacTeHHH Ha 8 cM. [lockosbky moTeps MIIOMAAU
JTUCTOBOM moBepxHOCTH (50%) 1 moBpekaeHNe cTedNel yIUTKaMy IPUBEIN K 0CIa0eHuIo poTocuHTe3a
U pocTa B BBICOTY, ObUIO 3a()UKCHPOBAHO CHI)KEHHE YPOXKAMHOCTU CTaHIAPTHOIO I10CAaJOYHOTO
MaTepuaia Ha 28%. DT pe3ysbTaThbl I0Ka3bIBAIOT, YTO [1ATOJOIUH, BBI3bIBAEMbIE HACEKOMBIMHU, UMEIOT
CHCTEMHBI U MHOrodakTopHbei 3¢ ¢ext. Kak BUOHO, BpeouTenn HE TOIBKO HANpPSIMYyIO BIMAIOT Ha

95


https://doi.org/10.1590/0103-8478cr20210268
https://doi.org/10.3390/insects16080857
https://agritech.tnau.ac.in/pdf/6.pdf

ETN Genetik Ehtiyatlar Institutunun Emi Osarlari, Cild XV(2026), No 1

MOpGOJIOTHI0 ¥ (DU3HOJIOTHIO PACTCHUH, HO W OKa3bIBAIOT 3HAYUTEILHOE HEraTHBHOE BO3JICHCTBHE HA
3¢ (HEeKTUBHOCTH MMPOU3BOJICTBA B CaJ0BOJICTBE.

Kntouesvle cnosa: nHacexomvle-epeoument, namoao2uu pacmerutl, mopgonosuueckue usMeHeHus,
Qusuonoeuueckue paccmporicmsaa, nOCAOOYHbLIL MAMEPUAL

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

Capa tagdim etmisdir: Cabrayil Tazaxan oglu Agayev, a.e.d., dosent
Redaksiyaya daxil olma tarixi: 18.02.2026

Takrar islonmaya géndarilma tarixi: 16.03.2026

Capa gabul edilma tarixi: 17.04.2026

96



ETN Genetik Ehtiyatlar Institutunun Emi Osarlari, Cild XV(2026), No 1

Il. GENETIKA vo GENOMIKA | GENETICS and GENOMICS
UOT 577.21; 577.214; 577.214.43
EUKARIOTLARDA XIMER RNT VO ZULALLAR
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AZADO SAHMURADOVA? iILHAM SAHMURADOV?
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Ximer RNT-lar miixtalif genlorin nukleotid ardicilhiqlar1 asasinda yaranan transkriptlordir.
Uzun miiddat bels hesab olunurdu ki, hamin RNT-lor xromosomlarda bas veran yenidonqurmalar
naticasinda miixtalif genlorin birlosmasi vo daha sonra transkripsiyasindan toranirlor. Lakin biitov
genomlarin oxunmasi va tadqiqi gostormisdir ki, eyni xromosomda va eyni istiqgamatds - “Quyruq-
Bas” (Q-B) yerlasmis qonsu genlordon birinin transkripsiyasinin dayanmamasi vd novbati geni do
ahata etmoasi, daha sonra homin ilkin transkriptdo genlararasi splaysinq naticosinda ds ximer RNT-
lar yarana bilor. Belo transkriptlor transkripsiya ilo induksiya olunan ximer (TIX) RNT-lor
adlanir. Homin transkriptlorin translyasiyasi iso ximer ziilallar torads bilor. Hom insan vo
heyvanlarda, hom do bitkilords askar olunmus TiX-lorin yaranma miqyas1 vo tanzimlayicilori
haqqinda biliklor azdir. Bazi noaticolori toqdim olunan bu isin maqsadi bazi momoalilords vo ali
bitkilards yaxin qonsu Q-B gen ciitlorini miixtalif genomlarda yayillma miqyasim va onlardan TIiX
RNT-lorin téronmasi potensialini giymatlondirmak olmusdur. 5 momosli orqanizmin (insan, Rezus
meymunu, simpanze, ev sican1 vo Norve¢ sicovul) vo 6 bitkinin (soya, qara qovaq, qara yonca,
tomat, sorab iiziimii vo qargidal) niiva genomunda TiX RNT-larin téranmosi miimkiin olan yaxin
gonsu (qisman kasison yaxud kasismoyon, lakin maksimum 300 nukleotid ciitii masafods yerlogon)
Q-B gen ciitlorinin axtaris1 hayata kecirilmisdir. Axtarisda tam kasison (biri biitovliiklo digorinin
daxilinda yerloson) gen ciitlori nozors alinmamisdir. Askar olunmusdur ki, homin genomlarin har
birinds minlorlo (névdon asihi olaraq, toxminon 9000-don 20000-a gadar) Q-B gen ciitlori, o
ciimlodan yiizlarls yaxin qonsu Q-B gen ciitlori movcuddur. Todqiq olunmus mamasli orqanizmlorin
har birinin genomu yaxin qonsu Q-B gen ciitlori ilo zongindir (400 vo daha cox ciit). Bitki
genomlarinda iso belo gen ciitlorinin say1 116-726 arasinda doyisir vo o ciimlodon gara qovaq va
gara yoncanin annotasiya olunmus genlari arasinda miivafiq suratdo 116 vo 117 beld ciit vardir.
Yaxin qonsu Q-B gen ciitlorinin niimunslari, onlar iizra bitkilor arasinda miisahids olunan farqin
miimkiin sobablari maqalods miizakirs olunur.

Agar sozlor: genom, ziilal kodlasdiran genlor, mRNT, “Quyrug-Bas” (O-B) genlar, transkripsiya,
transkripsiya ilo induksiya olunan ximer (TIX) RNT-lor

GIRIS

Ximer RNT-lor miixtalif genlorin nukleotid ardicilliglar1 osasinda yaranan transkriptlordir
(Shahmuradov et al., 2010; xiilasa ii¢lin bax: Elfman and Li, 2018). Ximer RNT-lorin
yaranmasinin 2 yolu molumdur: (1) xromosomlarda bas veran yenidonqurmalar naticesinda
miixtolif genlorin birlosmasi (fusion) vo onlarin sonraki transkripsiyasi; (2) eyni xromosomda
“Quyrug-Bas” (Q-B) yerlosmis eyni istigamotli qonsu genlordon birinin transkripsiyasinin
dayanmamasi vo ndvnoti geni do ohato etmosi, yaranan transkriptdo genlorarasi splaysing. 2-Ci
yolla yaranan ximer transkriptlor transkripsiya ilo induksiya olunan ximer (TIX) RNT-lor
adlanir. Homin transkriptlorin translyasiyasi iso ximer ziilallar térads bilor (Sakil 1).
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Sokil 1. Yaxmn qonsu yaxud gismon kosison Q-B genlorin birgo transkripsiyasi noticesindo TIX
transkriptlorin tdronmasinin imumi sxemi.

Genis yayilmasina baxmayaraq, bu prosesin tonzimlayicilori haqqinda molumatlar ¢ox
deyildir. Ximer transkriptlor yalniz ayri-ayr1 hallarda funksional ziilallara translyasiya olunurlar.
Ximer RNT-lor 6zlorini daha ¢ox xastaliklorin yaranmasinda vo onlarin fenotipindo biruzo
verirlor. (Duc et al., 2013; Li, Qin and Li, 2018; Elfman and Li, 2018).

Transkripsiya ilo Induksiya olunan Ximer (TiX) RNT-lor hom insanda (Akiva et al 2006;
Parra et al 2006), hom do bitkilorde (Thimmapuram et al., 2005; Nakamura et al 2007; Muralla et
al., 2008; Shahmuradov et al., 2010) tapilmigdir. Demoali, Q-B qonsu genlor no godor yaxin
olarsa, bir o godor bdyiik ehtimalla onlarin TIX RNT-lorinin yarana bilocoyini gézlomak olar.

Bozi noticolori asagida toqdim olunan bu isin mogsadi insan, bozi momolilordo vo ali
bitkilordo eyni istigamatli vo yaxin qonsu gen ciitlorinin genom miqyasinda miioyyanlosdirmok
Vo homin genomlarin transkripsiya ilo induksiya olunan ximer RNT-lorin téronmo potensialini
miiqayisali suratde qiymatlondirmok olmusdur.

MATERIAL VO METODLAR

Insan vo 4 digor momoli néviin (Rezus meymunu, simpanze, ev sigan1 vo adi sigovul),
homg¢inin 6 ali bitkinin (soya, qara yonca, qara qovaq, tomat, sorab {izlimii vo qargidali; Cadval
1) annotasiya olunmus referans niivo genomlarinda Q-B yerloson gen ciitlorinin axtaris1 T2Han
kompiiter proqrami (ilham Sahmuradov, ¢ap olunmayib) vasitasi ilo hayata kegirilmisdir. Hor
genomun xromosomlar iizro annotasiyasi osasinda, yalniz ziilal kodlagdiran genlor nozars
alimmagqla, (1) biitiin Q-B gen ciitlori, (2) kosismayon Q-B gen ciitlori, (3) gisman kasison Q-B
gen clitlori vo (4) biri tamamilo digorinin daxilindo yerloson Q-B gen ciitlori
miioyyonlosdirilmisdir. ©gor hansisa Q-B ciitiiniin ciitlori (a) qismon kosisirso yaxud (b)
kosigsmir, lakin onlar arasindaki mosafo 300 nukleotid ciitiindon c¢ox deyilso, belo hesab
olunmusdur ki, homin Q-B ciitii TIX transkript torotmok potensialina malikdir. Tam kosison,
yoni biri biitdvliiklo digorinin daxilinds yerloson gen ciitlori nozors alinmamisdir.

Cadval 1.
Tadqiqat iigiin secilmis orqanizmlor
Organizm Niivo genomunun annotasiya linki
Insan, Homo sapiens https://www.ncbi.nlm.nih.gov/projects/genome/quide/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/?term=pan-+troglodytes%5Borgn%
Pan troglodytes
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5D
Ev sicani, https://www.ncbi.nlm.nih.gov/genome/?term=Mus+musculus
Mus musculus
Norveg sicovulu, 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 qovaq, 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
Sorab {liziimii, 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 MUZAKIR9SI

Bu analizin yekun naticolori Cadval 2-do verilmisdir. Analiz olunmus genomlarin hor
birindo Q-B gen ciitlorinin iimumi say1 toxminon 9700-19900, yaxin qonsu yaxud qismon
kosison Q-B gen ciitlorinin sayr toxminon 100-640 intervalinda doyisir (Cadvel 2). 11
organizmds yaxin (d<300 nc) qonsu Q-B ciitlorin genlori arasinda masafalorin paylanmasi sokil
3-do verilmisdir. Belo goriiniir ki, bu genomlarn hor birindo ximer transkript torotmok
potensialina malik Q-B gen ciitlori vardir. Burada xiisusi qeyd etmak lazimdir ki, qismon kosigon
gen ciitlorinin alternativ — Ximer mMRNT-loro transkripsiya olunmasi, demok olar ki, labiiddiir.

Tadqiq olunmus mamali orqanizmlarin hor birinin genomu yaxin qonsu Q-B gen ciitlori ilo
zongindir (400 vo daha ¢ox ciit). Bitki genomlarinda iso belo gen ciitlorinin say1 116-726
arasinda doyisir. Homin bitkilor arasinda gara qovaq vo qara yoncanin annotasiya olunmus
genlori arasinda miivafiq suratde 116 va 117 bels ciit vardir.

Cadval 2.

5 momali va 6 ali bitki ndviiniin genomlarinda Q-B gen ciitlari iizrs asas gostaricilor

Ziilal Q-B genlor
genlori, Comi | d<300 vo Qismon | Tam d<300
comi kasismoyon | kasison kasison yaxud
qisman
kasigon
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
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* Bu orqanizmlorin annotasiya olunmus ziilal genlorinin say1r Cadvalde gostorilondon
coxdur. Lakin bir ¢ox genin 5’-TOR-u molum olmadigindan onlarin 5’-sorhadi, toxminon do
olsa, malum deyildir. Hesablamalarda bels genlor nozars alinmayib.

100 1
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Sokil 2. 11 organizmds yaxin (d<300 nc) qonsu Q-B ciitlorin genlori arasinda mosafalarin
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 genlori
arasinda mosafa.

Gen 1 Gen 2

qlllﬁ

109 nc

Sokil 3. insanin (Homo sapiens) X xromosomunda Q-B yerloson bazi yaxin qonsu genlor: N-alfa-
asetiltransferaza 10 ziilalinin 3-cii izoformasinin kodlagdiran NAA10 vo N-asilglukozamin 2-epimeraza
ziilalin1 kodlagdiran RENBP genlori (genlorarast mosafa: 109 nc).

Gen1l Gen 2
(1) EEN
255 nc
Genl Gen 2
(2) EEN
5 nc

Sakil 4. Rezus (Macaca mulatta) meymununun miivafiq suratds 1-ci vo 19-cu xromosomlarinda Q-B
yerlason bazi yaxin qonsu genlar: (1) laminin ziilalinin beta-3 subvahidinin X2 izoformasini kodlasdiran
LAMB3 vo G0/G1 ¢evirici 2 ziilalinin kodlagdiran C1H10rf74 genlari (255 nc); (2) Rab interaktor
ziilalina oxsar ziilalin X1 izoformasini kodlagdiran RINL vo NAD-dan asil1 protein deasetilaza ziilalini

kodlagdiran SIRT2 genlori (5 nc).
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Genl Gen 2
(1) q EEN q
107 nc
Gen1l Gen 2
(2) q EEN q
89 nc

Sakil 5. Simpanze (Pan troglodytes) meymununun 1-ci xromosomunda Q-B yerlason bazi yaxin
gonsu genlar: (1) alfa-taksilin ziilalinin X1 izoformasini va spirallasmis spiral domenli 28 ziilalini
kodlasdiran genlar (107 nc); (2) IQ domenli C ziilalinin X2 izoformasini va ikigat kortin domenli 2B
ziilalin1 kodlagdiran genlar (89 nc).

Genl Gen 2
(1) q EEE q
94 nc
Genl Gen 2 Gen3
(2) q EEN ﬁl [ W |
199 nc 77 nc

Sakil 6. Soya (Glycine max) bitkisinin 5-ci xromosomunda Q-B yerlason bazi yaxin qonsu genlor:
(1) MIZU-KUSSEI 1 ziilalina oxsar ziilal vo Dr1 ziilalinin homoloqunun X1 izoformasini kodlagdiran
genlar (genlorarast masafa: 94 nc); (2) fosfolipaza D, ferrodoksin A ve transmembran 9 super-ailasinin 1
sayli lizviiniin X1 izofrmasini kodlasdiran genlar (199 nc, 77 nc).

Gen1l Gen 2
(1)
48 nc
Gen1l Gen 2
(2) EEN
267 nc

Sakil 7. Qara yonca (Medicago truncatula) bitkisinin 1-ci xromosomunda Q-B yerloson bazi yaxin
qonsu genlor: (1) DUF295 ailasindon olan ziilal va F-box ziilali kodlagdiran genlor (48 nc); (2)har ikisi
tirozin-tRNT liqazaya oxsar ziilal kodlasdiran genlar (267 nc).
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Genl Gen 2
(1) q HEE
109 nc

Gen1l Gen 2
(3) q HEE
122 nc

Sakil 8. Tomat (Solanum lycopersicum) bitkisinin 1-ci xromosomunda Q-B yerloson bazi yaxin
gonsu genlor: (1) KEG E3 yubikuitin-protein liqaza ziilalinin X2 izoformasinin va transmembran 9
superailasinin 2-ci lizviinii kodlagdiran genlor (109 nc); (2) E2 yubikuitin-konyuqasiya fermentine oxsar
ziilal vo ekstensin-3-o oxsar ziilalin X2 izoformasini kodlasdiran genlor (122 nc).

Maraqhidir ki, 2 organizmds (qara yonca vo gara qovaq) yaxin Q-B ciitlorinin say1 digor
novlorlo miiqayisodo bir nego dofo az goriinlir. Belo ciddi forqin sobab(lor)i no ola bilor?
Fikrimizca, bu, on azi, asagidaki sabablorlo bagli ola bilor.

(1)Hagiqaton do, homin 2 névdo TIX transkriptlor az yaranir.

(2)Q-B gonsu giinlor arasinda masafa 300 nc-don ¢ox olanda da ximer RNT-lar torona bilar.

(3)Bu genomlarin annotasiyalarinda genlorin sorhoadlori (baslangic vo sonuc) daqiq
miioyyonlosdirilmomisdir. Bu halda 5’- vo 3’-TOR-lar1 kodlasdiran olavo (namslum) ekzon
ekzonlar movcuddur vo homin ekzonlar da nozoro alinsa, qonsu genlor arasinda mosafo
annotasiya olunandan xeyli azdir.

NOTICO

Belo goriiniir ki, on azi, todqiq olunmus biitiin eukariot organizmlori TIX RNT-lor vo bozi
hallarda hom do TIX ziilallar térotmok potensialma malikdirlor. Indiyadok molum olan oksar
hallarda belo ximer RNT vo ziilallar hansisa patoloji pozulmalarla baghdir. Lakin TIX ziilallar
orqanizmin normal inkisafi ilo do olagali ola bilor. Bu mosoloys aydinliq gotirmok tocriibi
arasdirmalar tolob olunur. Lakin istonilon halda TIX RNT/ziilal fenomeni bir daha ona dolalot
edir ki, genomlarin ekspressiyasinin tonzimlonmasi mosolosi ¢ox miirokkabdir.
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XHUMEPHBIE PHK U BEJIKH B OYKAPUOTAX

Alcean AJmeBa Jlana MaMMaJIOBa (I)I/II[aH IOcm])OBa AMHnHa A6)1yna3nMOBa
Azana IHaXMypasza HNabxam IHaXMypanon2
Y Unemumym monexynsiproii 6uonozuu Munucmepemea nayku u o6pazosanus
Aszepbaiiosicanckoti Pecnyonuxu
2 Huemumym eenemuyeckux pecypos Munucmepcemsa HayKu u 06paso6anus
Asepbatioscanckoti Pecnyonuxu

Xumepaole PHK — 3T0 TpaHCKpuNTHI, 00pa3oBaHHBIE M3 HYKJICOTHIHBIX IOCIEIOBATEIBHOCTEH
pa3HbIXx TeHoB. [loaroe BpeMs cuutanock, yTo 3Td PHK BO3HHKAIOT B pe3yibTaTe CIUAHUS pPa3HbIX T€HOB
U UX TOCIEAYIoNel TPaHCKPUIIIUN BCJEICTBUE IepecTpoek XxpomocoM. OHAKO CEKBEHHPOBAHHE M
aHanmM3 IeNBIX TeHOMOB MoKa3anu, 4To xuMmepHele PHK wmoryt Ttakke oO0pa3oBbIBaThCS, KOTIa
TPAHCKPUIILUSA OJHOTO M3 COCEJHUX TI'EHOB, PACIONIOKEHHBIX Ha TOM K€ XpPOMOCOME M B TOM XK€
HaIpaBJIEHUH — «XBOCT K rojioBe» (X-I') — He ocTaHaBIMBAaETCSl U BKIIOYACT CICAYIOLIUNA I'eH, a 3aTeM
B pe3yiapTaTe MEXICHHOrO CIUIaficHHra B O3TOM HCXOJHOM TpaHCKpunTe. Takue TpaHCKPHUITHI
Ha3BIBAIOTCS TPAHCKPUITIIUOHHO-WHAYIMpoBaHHBIMU xuMepHbIME (TUX) PHK. Tpancmsamus 3tux
TPaHCKPUIITOB MOKET MPUBOANTE K 00pa30BaHUIO XUMEPHBIX OenKoB. Majo 4To U3BECTHO O MaciuTadax
u perynstopax obpazoBanuss TUX, koTopbie ObLTH OOHAPYXKEHBI KaK y JIOJEH W KUBOTHBIX, TaK M Y
pactenmii. Llenbio naHHON pabOTHI, HEKOTOpBIE PE3yNbTAaThl KOTOPOHM MpPEACTaBICHBI 3J1€Ch, OBLIO
OLIEHUTH CTENEHb PACHpPOCTPaHEHHs ONM3KO PACHOJIOKEHHBIX Map reHoB X-I' B pasiW4HBIX I'€HOMax
HEKOTOPBIX MJIEKOTHUTAIONINX W BBICIINX PACTEHUH, a TaKXKe MOTEHIMAJIbHYI0 BO3MOXXHOCTH T'€HEepalluu
TUX PHK wu3 Hux. Bbul npoBeAieH MOUCK OJIM3KO PACIIONIOKEHHBIX (YaCTHYHO MEPEKPHIBAIOLIUXCS WM
HENEPEKPHIBAIOLINXCS, HO PACIIONIOXKEHHBIX Ha MaKCUMalbHOM paccTosHuu B 300 map HyKJIEOTHAOB) map
reHoB X-I', u3 koTopeIx MoxHO ObuTO OBI TOMyunTh TUX PHK, B simepHBIX TEHOMAX 5 MIIEKOIIUTAIOIIAX
(uenoBek, Makak-pe3yc, IIMMIIAH3€e, IOMOBask MBIIIbL U HOPBEXKCKas KpbIca) U 6 pacTeHuil (cost, YepHBIN
TOIIOJIb, YEPHBIHA KJIEBEp, TOMAT, BUHOIPal M KyKypy3a). IloMck He yuuThIBajg mapel T'€HOB, KOTOpHIE
MOJTHOCTBIO MEPEKPHIBAIMCH (OJMH PACHOJIOKEH IOJHOCTHIO0 BHYTPH Ipyroro). beuio ycraHoBI€HO, 4TO
KaKIBINA U3 3TUX TEHOMOB COAEP)KUT THICSYH (B 3aBHCUMOCTH OT BuAa, oT 9000 mo 20000) map reHoB X-
I, BKIIOYas COTHUM TECHO pAaCHOJIOKEHHBIX nap reHoB X-I'. T'eHoM Kakaoro u3 H3Y4YEHHBIX
MJIEKOIIMTAIOMIMX OOraT TeCHO pacrlosiokeHHbIMH napamu reHoB X-I' (400 u Gonee map). B renomax
pacTeHHi KOJMYECTBO TaKWX IHap TeHOB BapbHpyercs oT 116 mo 726, Bkmiowas 116 u 117 takux map
Cpeau aHHOTHPOBAaHHBIX TEHOB YEPHOI'O TOMOJS M YEPHOTO KJIEBEpa COOTBETCTBEHHO. [IpmmMepr TecHO
pacmoioKeHHbIX nap reHoB X-I' 1 BO3MOXKHBIE IPUYHHBI HAOTIOAEMbIX PAa3IMUUi MEXIy PACTCHUSMH B
HUX 00CYXIaI0TCS B CTAThHE.

Knioueswie cnoga: zenom, 6enox-kooupyrowue eenvi, MPHK, cenvt muna «xeocm k 2onosey» (X-I),
xumeprwvie PHK, unoyyupyemvie mpanckpunyueti (THUX)
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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 Il (Pol I1) 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
11, the nascent RNA, DNA sequence, and chromatin architecture. In this review, we seek to provide
a comprehensive mechanistic analysis of RNA Polymerase Il 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 Il 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 Il pausing, NELF, DSIF, pause release, P-TEFb

INTRODUCTION
Pausing as a Mechanistic Problem

Transcription by Pol Il 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 Il 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 Il 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 Il 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
Il 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 Il 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 Il
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 Il 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 Il interface, hence prolonging the resident period of DSIF on the
elongation complex (Uzun et al., 2021).

Functionally, DSIF modulates the kinetic partitioning of Pol Il among forward translocation,
stopping, and backtracking. In the first phase of elongation, Pol Il 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 Il 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
Il accumulation, yet enhanced elongation downstream.

The contextual reliance of the DSIF function is crucial. During the initial elongation phase,
when Pol Il 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 Il 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 Il, DSIF, and the nascent RNA. Structural studies indicate that NELF is located near
the RNA exit channel and secondary channel of Pol 1l, 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 11 (Dollinger et al.,
2023; Missra, Gilmour, 2010).

NELF stabilizes transcriptional pausing by sequestering Pol 1l 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 Il 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 Il 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 Il 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 1l. 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 Il that is typically observed across
the genome. Without NELF, Pol Il 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 Il 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
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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 1l during
elongation, NELF is associated with Pol Il 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 Il 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 Il 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

‘ PHOSPHORYLATES
DNA =
P-TEFb Sers-P
Ser5-P ACTIVATION Ser2-P
CTD TAIL P’;gﬁ‘i‘) NIXP HYPERPHOSPHORYLATED
x CTD

NELF-P
(released)

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

Transcription initiation leads to the formation of a paused RNA Pol 1l complex that is maintained by
the negative elongation factors DSIF (orange) and NELF (red), with the Pol Il 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 1l CTD, leading to the hyperphosphorylated
form of the CTD. This allows the RNA Pol Il 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 Il 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.
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Chromatin Architecture as an Amplifier of Pausing

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 Il, especially during the
first elongation phase (Abril-Garrido et al., 2023; Naganuma et al., 2025).

The DSIF-NELF-stabilized Pol 1l is highly susceptible to this energy barrier. The Pol Il
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
Il into the gene. Hence, chromatin is not an initiator of pausing but is an enhancer of pausing and
increases the probability of Pol Il 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 11
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 Il 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
MEXANIZMLORI

Aytac Nabiyeva '
Azorbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu

RNA polimeraza Il-nin (Pol Il) promotor-proksimal pauzasi metazoylarda transkripsiyanin osas
tonzimlayici morhalalorindan biri hesab olunur, lakin onun molekulyar mexanizmlari elmi adobiyyatda
kifayot godor dorindon aragdirilmamisdir. Mahiyyat etibarilo pauza, DSIF vo NELF elongasiya
faktorlarinin tosiri altinda, homginin RNA polimeraza Il-nin daxili xiisusiyyatlori, yeni sintez olunan
RNA, DNT ardiciligt vo xromatin arxitekturasi ilo birlikdo erkon elongasiya kompleksinin
sabitlosdirilmasi prosesidir. Bu icmalda RNA polimeraza II pauzasinin genis mexanistik tohlili tagdim
edilir vo xiisusi olaraqg DSIF vo NELF faktorlarinin elonqasiya kompleksini fiziki vo kinetik baximdan
neco yenidon proqramlasdiraraq sabit vo geri donon pauza kompleksi formalagdirdigi, homginin bu
kompleksin sorbast buraxilmasinin mohsuldar elongasiyanin baslangicini miioyyon edon geri donmoz
hadiss oldugu arasdirilir.

Xiisusilo promotoru tork etdikdon sonraki erkon elongasiya marholasi tohlil olunur. Bu marhalodo RNA
polimeraza II yiiksok konformasion dinamika niimayis etdirir vo pauzaya, geriys siirlismays, abortiv
transkripsiyaya va abortiv translokasiyaya meyilli olur. Bu isa elongasiya kompleksinin kinetik balansini
mohsuldar elongasiya vo ya pauza vaziyyati istigamatinds doyiso bilon tonzimloyici tasirlora yiiksok
hossas miihit yaradir. Magalodo DSIF-in ham RNA, ham do polimerazanin muxtalif struktur elementlori
ilo qarsiligh olagays girarok polimerazanin horokatini neco mohdudlasdirdigi, bu prosesin iso NELF
kompleksi torafindon necs olavs sabitlosdirildiyi vo naticads promotor-proksimal pauzanin formalasdigi
nozordon kegirilir. Bundan olave, fosforillosmodon asili remodellosma naticosinds pauzada olan
polimerazanin bu nozarst moarhalosindan neco azad oldugu, eloco do bu prosesin hiiceyradaxili signal
yollari, xromatin vaziyyati va inkisaf hadisalori ilo alagasi aragdirilir. Togdim olunan yanagma promotor-
proksimal pauzani polimerazanin “emergent davranigt” kimi giymotlondirmays imkan verir; bu davranig
elonqasiya faktorlar1 torofindon aktiv sokildo tonzimlonarok gen ekspressiyasinin zaman va mokan
baximindan daqiq uygunlagdirilmasini tamin edir.

Agar sozlar: Pol Il pauzasi, NELF, DSIF, pauzadan ¢ixis, P-TEFD

INPOKCHUMAJIBHAS ITAY3A PHK-IIOJIMMEPA3BI I1 Y IPOMOTOPA:
MOJEKYJISIPHBIE MEXAHW3MbI KOHTPOJISI PAHHEM 3JIOHI ALIMN,
OIIOCPEJOBAHHBIE DSIF U NELF

Aiitanx Habuena
Hnucmumym eenemuueckux pecypcos Munucmepcmea Hayku u 06pazo8anus
Aszepbatiosxcarnckoil Pecnyonuxu

[Ipoxcumansuas nayza PHK-momumepasstr II (Pol II) y mpomortopa mpeacrtaBisier co0oil KitoueBOe
PETYISATOPHOE COOBITHE TPAHCKPHUILMK y METAa30HHBIX OpraHUu3MOB, OIHAKO €€ MOJEKYISApHbIC
MEXaHW3MBl B HAy4YHOW JIUTEpaType OCBEMIEHBI HEAOCTATOYHO MmoApoOHo. Ilo cBoei cyrm may3a
npeacTaBisieT coboil cTabMIu3aluio crnenr(UIecKoro KOMIIEKca paHHEeH SJIOHTalUH MoJ IeicTBUEM
¢dakrtopoB snonranuu DSIF u NELF B couyeranuu ¢ BHyTpeHHMMH cBoiictBamu PHK-nmommmepassr II,
HoBocuHTe3npoBanHoi PHK, nocrmenoarensroctn JIHK u apxutekTypsl XxpoMmatruHa. B manHOM 0030pe
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NpEeANpPUHATA MOMBITKA NPEACTABUTh BCECTOPOHHUN MeXaHUCTUYeCKUi aHanu3 nay3sl PHK-nonumepassl
II ¢ ocoObiM aknentoMm Ha TO, KakuM oOpasom DSIF u NELF ¢Qusuuecku U KUHETHYECKH
MEPETnPOrpaMMHUPYIOT KOMIUICKC AJIOHTaIuH, (OpMUpYs CTAOMIBHBINA U 0OpAaTUMBIH May3HbIH KOMIUICKC,
a TaKXke KakuM 00pa3oM BBICBOOOXKIIEHHE ITOTO KOMILIEKCA CTAHOBHTCS HEOOPATHMBIM COOBITHEM,
3HAMEHYIOIINM Hadaio MPOIXyKTUBHON AITOHTAIHH.

Ocoboe BHUMaHHUE yJeleHO paHHEel CTaJuu JIOHTAlMH MOCIe BBIX0Ja MOJIMMEpasbl U3 MPOMOTOPa,
B xozxe kotopoit PHK-monmmmepasa Il xapakrepusyercst BRICOKOH KOH(PpOPMAMOHHON JUHAMUYHOCTBIO H
MO/IBEp)KeHA TMay3UpOBAaHHUIO, OOpAaTHOMY CMEIIEHHI0, a0OpTUBHOW TPAHCKPUIIUH W abOpTHBHOM
TpaHCIOKaIMU. DTO CO3JAET YCIIOBUS, YpE3BbIYAIIHO YyBCTBUTENBHBIE K PETYISATOPHBIM BO3CHCTBUSAM,
CHOCOOHBIM CMeIIaTh KHMHETHYECKOE PaBHOBECHE KOMIUIEKCA 3JIOHTAlld B CTOPOHY MPOIYKTHBHOU
anoHTanuu 60 (OpPMHUPOBaHMS TAY3HOTO COCTOSTHHA. PaccmarpmBaetcs, kakum obOpazom DSIF
B3aumozeiicteyer kak ¢ PHK, Tak W c pa3nuuHbIMH CTPYKTYpPHBIMH 3JIEMEHTAMU MOJHMMEPA3bl,
orpaHuuuBas e€ TPOJABMKEHHE, a TaKkkKe KaK JaHHBIM MPOIEcC AOMOJHUTEIBHO CTAaOWIH3UpYeTCs
komruiekcoM NELF, obecnednBaromum ¢opMupoBaHue MPOKCHMAaIbHON Tay3bl y mpomMortopa. Kpome
TOTO, aHaNu3upyeTcs, Kak ¢ochopumupoBaHre-3aBHCUMOE PEMOAEITUPOBAHNE MAy3MPOBAHHOM
moJmmMepasbl yCTPAHACT )Z[aHHI)II‘/'I KOHTpOJ'IbeIﬁ oTall, CBA3bIBas1 BI)ICBO60)KII€HI/IC May3upOBaHHBIX
MOJIMMEpPa3 C KIETOYHBIMH CHTHAIBHBIMH ITYTSIMH, COCTOSHHEM XpOMAaTHHA W TPOIECCaMU Pa3BUTHSL.
[IpencraBneHHBII TOAXOA TO3BOMSET pPacCMaTpUBaTh IMPOKCHMANBHYIO Tay3y y MPOMOTOpa Kak
«OMEpKEHTHOE CBOMCTBO» TIONHMMEpasbl, AaKTUBHO peryiaupyeMoe (akropamu 3JIOHTAMH H
o0ecreynBaroliee TOHKYI0 IPOCTPAHCTBEHHO-BPEMEHHYIO HACTPOUKY SKCIPECCHU TEHOB.

Knrouesvie cnosa: naysuposanue Pol I, NELF, DSIF, sviceoboscoenue us naysot, P-TEFb
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IHPUMEHEHUME NGS U MLPA JIUIA BBISAIBJIEHUA ITATOTI'EHHbBIX
BAPUAHTOB BRCA1/2 Y ABEPBAUJIXKAHCKHUX MMAIIMEHTOK C
PAKOM MOJIOYHOM KEJIE3bI

3YMPYJ CADAP3AJIE

Uncmumym  cenemuueckux pecypos Munucmepcmea Hayku u o0bpazosanus Azepoauriodicancko
Pecnybnuxu, baxy, AZ1106, np. Azadavie, 155
zum.mukh@gmail.com

Hacnencreennble myrauun B reHax BRCA1 u BRCA2 spasiioresi 0OJHUM M3 KJIIO4YEBbIX
(pakTOpOB pa3zBUTHSI paKa MOJOYHON Keje3bl W SIMYHMKOB W aCCOINUHUPOBAHBI € BBICOKMM
NMOKN3HEHHBIM PHCKOM OHKomaTojornu. Hapymenne (pyHKIMH JaHHBIX I'€HOB, YYACTBYIOIIUX B
rOMOJIOTUYHOH pPeKOMOMHAIMOHHOI penapauuu AByxuenoyeuHbix pa3pbisoB IHK, npuBoaurt k
FeHOMHOH HecTa0W/IBHOCTH U NOBBINIEHHOW BEePOSTHOCTH 3JI0KAYeCTBEHHOH TpaHchopMaunu
kJ1eTok. Kpome TOro, BoisiBjIeHHe repMUHAJLHBIX MYTALIMii HMeeT BaskHOe KIMHINYeCKOe 3HAYeHHe,
NOCKOJIBKY OIpe/ieisieT YyBCTBUTEIbHOCTh K TAPreTHOH Tepanuu, BKIK4ast HHruoutopsl PARP u
npenaparsl JaTuHbl. Llenb0 HacTOSIIEro MCCJIeI0BAHMUSA SABJISIJICS MOJIEKYJISIPHO-TeHeTHYeCKui
anasm3 reHoB BRCA1 m BRCA2 y namMeHTOK € pakoM MOJOYHOH :Kejie3bl H OIEHKA
AUATHOCTHYECKOH 3(PeKTUBHOCTH KOMOMHHUPOBAHHOIO NMPUMEHEHHMS] METOAOB CEKBEHHPOBAHMA
HoBoro nokojgenusi (NGS) u MLPA. B ucciienoBanue 0bL1u BKJIIOYeHBI 148 manueHTok B Bo3pacre
oT 22 10 90 ner (cpeanuii Bo3pacT MaHudecTanuu — 58 JjeT), NPOXOAUBIINX 00CJIeq0BAHUE U
Jgedyenue B 2017-2023 rr. BceM nmanueHTKaM NPOBeleHO NMEPBUYHOE MOJIEKYJSIPHO-TEeHETHYECKOE
TecTUpoBanue, a 17 manuMeHTKaM ¢ TPMKABI HeraTUBHbIM (EHOTMIOM OMNYXO0JH BbINOJHEH
yrayoaénneiii anagu3 merogqoMm NGS ¢ mociaenyromuM npumenenneM MLPA npist mckirodeHust
KPYNHBIX FeHOMHBIX mnepecTpoek. IloaroroBka 0m6aMOTEK OCYIIECTBJIAJACH C HCMOJIb30BAHHEM
TAPreTHOH NMaHeIH, CCKBeHHPOBaHHMe NIPOBOANIOCH Ha m1aTdopme MiSeq co cpeqHMM NOKPBITHEM
100%x. HuTepnperanusi BbISIBJEHHbIX BAapPHAHTOB BbINOJHAJIACH B  COOTBETCTBHMH €
pexomennauusiMu ACMG ¢ Hcnmoab30BaHMEM MEKAYHAPOAHBIX 0a3 JaHHBIX M HNPOrpaMm
NMPOrHO3MPOBaHUs NMaToreHHocTu. B pesyabrarte y 14 u3 17 o0cnenoBannbix manueHTok (82,4%)
NMATOTeHHbIC M BEPOATHO MATOTCHHbIC BADHAHTHI BbISIBJICHbI He ObLIM. Y 3 manmeHTokK (17,6%)
O00HapY:KeHbl KIMHHYECKH 3HAYMMble M3MEHEHHs, BKJIIOYAsi MUCCEHC-BAPUAHT, HOHCEHC-MYTAllUU
U ¢peidMmu@T-AeNenuI0 B TIeTepO3UrOTHOM COCTOSIHMH, TMOTEHHHATbHO NPUBOASIIHME K
NnpekIeBpeMeHHO TepMMHALMU TPaHCasuuu U yrpatre ¢yHkuum Oesika. KpynHble aenenuu u
aymaukanua MetoqoM MLPA He BbisiBieHbl. IloydeHHbIe JaHHBbIE MOATBEP:KIAIOT BBICOKYIO
AUATHOCTHYECKYI0 I[EHHOCTh KoMIlIekcHoro moaxoga NGS+MLPA wu noguyépkuBaior
HEeo0X0AUMOCTh JAJbHeHIIMX MCCAeJOBAHMI AJA YTOYHEHHMS YacTOThl M CIEeKTpa MyTauMii B
azepOaliIKaHCKOH MOMyJISINH.

Knrouegvre cnosa: BRCAI, BRCA2, pax monounoii sicenesvi, CeKGEHUPOBAHUE HOBO20 NOKOJIEHUS,
NGS, MLPA, eepmunanvhvie Mmymayuu.

BBEJIEHUE

VYHacnenoBanuble MyTanuu B BblcokoneHeTpaHTHbIX reHax BRCA1 u BRCA2 BHocaT
3HAYUMBIM BKJIQJ, B pPAa3BUTHE paka MOJOYHOW IKele3bl U SUYHUKOB U  BBIABISAIOTCS
npubnm3utenbHo y 5—-10% mnaruenToB ¢ qanHou onkonatonorueid. (Foulkes, 2008). BRCAL u
BRCA2 — »5T0 reHbl, UMEIONINE KIIOYEBOE 3HAYCHHE, TJIABHBIM OOpa30oM YYacTBYIOIIUE B
TOMOJIOTUYHON peKOMOMHAIIMOHHOM perapanuu AByxiemnodeddsix pa3psiBoB JJHK. M3menenus
B OTHX TEHAaX HapylmamT crnocoOHocTh K penapaumuu JIHK, 4ro mpuBOOUT K TeHOMHOM
IPEJPACHOI0KEHHOCTH U TOBBIIIEHHOW BEPOSTHOCTU PAa3BUTHUA paKka MOJIOUHOW JKesle3bl U
suyaukoB. (Lucky et al., 2025) B HenaBHeM MPOCHEKTHBHOM KOTOPTHOM HCCJICIOBAHUU OBLIO
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YCTaHOBJICHO, YTO KYMYJISITUBHBI PUCK pa3BUTUSA paka MOJIOYHOM kene3bl K 80-meTHeMy
Bo3pacTy cocrtaBisier 72% nna Hocutenel myrauuii rena BRCA1 u 69% — nnsa Hocureneit
mytaruii rena BRCA2. (Kuchenbaecker et al., 2017). HacnencrBeHHble ¥ CeMEHHBIC CiTydan
paka MOJIOUHOMH KeJe3bl COMpPSHKEHBI ¢ 00Jiee BHICOKMM TOKM3HEHHBIM PUCKOM Pa3BUTHUS paka
[0 CPAaBHEHHUIO CO CIOPAaJAWYECKUMH CIy4asiMH, OJHAKO HMMEHHO 3Ta TpyIIa I0Jy4aeT
HauOOJBIIYI0 KIMHUYECKYIO IOJb3y OT COBPEMEHHBIX T'€HeTHdeckuxX 3HaHui. [latoreHHbie
BapuanThl B reHax BRCAL u BRCAZ2, xotopsie yaie Bcero BOBJICYCHbI B HACIEACTBEHHBIN pak
MOJIOYHOM eJe3bl U SIMYHUKOB, BBIIBISIOTCS NPUMEPHO Y 15% KEHIIMH C CEMEMHBIM PAKOM
MOJIOYHOH jkene3bl. Y Hocuteneil maroreHHoro Bapuanta BRCAL nmoxu3HeHHBIH pUCK pa3BUTHUS
paka MOJIOUHOI *kese3bl coctaBisieT 59—87%, a s BRCA2 — 38-80% (Haliloglu et al., 2022).
B mnacrosiiee Bpemsi TakKe CTAaHOBUTCS OYEBUAHOM pOJIb HU3ZKONEHETPAHTHBIX U
MOAU(DUIMPYIOMIUX PUCK TEHETHYEeCKUX moauMopdusmMoB B Oojlee TOYHOM  OLIEHKE
WHIUBUIYAIbHOTO OHKOJormueckoro pucka. (Couch et al., 2012; Ottini et al., 2013;
Kuchenbaecker et al., 2014; Peterlongo et al., 2015). ITouemy Tak BaXHO TECTHpPOBaHHE Ha
BapuaHTel TeHoB BRCAL/2? VHnuBuIbl, HECYIIME TePMHUHAIBHBIC TATOICHHBIC BapUAHTHI ATHUX
I€HOB, YYBCTBUTCIbHBI K uHruobutopam mon (AJld-pubo30) momumepassl (PARP) u K
XMMHOTEpANuM, Boi3biBaronier nospexaenue JIHK, Bkiarouas npenaparsl Ha OCHOBE IUIATHUHBI.
[ToaToMy MX BBISBJICHHE Ba)XKHO, TaK KaK 3TO BIUSET KaK Ha TepameBTHYECKHE, TaK M Ha
npodUIIaKTHIECKUE CTpaTernd. JTa MHGOPMAIUs HCIONB3YeTCs IS OINpeIeCHHs IpaBa Ha
TapreTHyI Tepamnuio, KOTopas, KakK MOoKa3aHO, 00ecleyrMBaeT 3HAYUTEIbHBIC KIMHUYECKUE
npeumyiecTBa st 3Toit rpymmsl (Skoczylas, 2026). Ha mpoTspkenuu 6oee 1ByX IeCATUICTHR
npsiMoe cekBeHHupoBaHue 1o (CsHrepy o0CTaBajoCh OCHOBHBIM METOJAOM KIMHHUYECKOM
UICHTH(UKAIIIN OJHOHYKJICOTHIHBIX BapHAHTOB, a TAK)KE BCTaBOK W jenenuii B reHax BRCAL
n BRCA2. BrisiBneHrne KpynmHBIX T€HOMHBIX MEPECTPOEK OCYIIECTBIISUIOCH C MCIOJb30BaHUEM
MeToJa MYJbTHUIIEKCHOM Juraso3aBucuMmon amruindukanuu 308108 (MLPA). B macrosmiee
BpeMs cekBeHupoBaHue 1o Canrepy B couetannu ¢ MLPA no-npexxHeMy paccMarpuBaeTcst Kak
«30IJI0TOM cTaHmapT» omnpeaenenus myranmonHoro craryca BRCA1 u BRCA2. Bmecte ¢ tem
3HAYUTENbHBIM pa3mep AaHHBIX TeHoB (5 592 u 10 257 map OCHOBaHMI COOTBETCTBEHHO),
BBICOKAs IJIOTHOCTh TOMOTIOJMMEPHBIX YYaCTKOB, BBIp@XKEHHAs aJUIelIbHAsl T€TePOreHHOCTh, a
TAaK)K€ OTCYTCTBUE UETKO OMNPENEIEHHBIX MYTAlMOHHBIX «TOPSYMX TOYEK» CYHIECTBEHHO
YCIOXKHSIOT JUAarHOCTHYECKUN TPOIECC, Jeiasi €ro BpeMs3aTpaTHBIM H IKOHOMHYECKH
HerddexkTuBHbIM. Pa3Butne TexHomoruit cekBeHupoBanus JIHK u BHeapeHue HacCTONBHBIX
mwiatGopm CEKBEHHUPOBAHUS HOBOTO MTOKOJICHUS (NGS) MPETIOKUIH
BBICOKOIIPOU3BOIUTENBHYIO aTbTEPHATUBY TPAJAULUOHHBIM METOJaM, 00ECIIEYUB 3HAYUTEILHOE
TOBBIIICHUE CKOPOCTH, YYBCTBHTEIBHOCTH M 3I(P(HEKTUBHOCTH MOJEKYJISIPHO-TEHETHIECKOTO
tectupoBanus (Feliubadaldo et al., 2013; Yeo et al, 2014; Trujillano et al., 2015).
JleficTBUTENTbHO, BHEIPEHUE TEXHOJOTUH CEKBEHHpOBaHUs HOBOTro mokojeHus (NGS)
MO3BOJIMJIO CYIIECTBEHHO COKPATHTh CPOKU TMOJYyYEHUS PE3yJbTaTOB NpPH JUATHOCTUKE
HACJIEACTBEHHON MPEAPACIIONOKEHHOCTH K PAaKy MOJIOYHOM JKeJie3bl M STUYHUKOB, YTO HUMEET
MPUHIUIIAATIBHOE 3HAYEHUE JI1 CBOEBPEMEHHOTO KIMHUYECKOTO BEICHUS HOCUTENEH MyTalluii.
Brenpenue TapreTHoll Tepanmuu COJMUAHBIX OIYXOJied C HCIOJIb30BAaHUEM HWHTHOUTOPOB
nonu(A1d-pubosa)-nomumepassl (PARP) (O’Sullivan Coyne, Chen, Kummar, 2015; Colicchia
et al., 2017; Stewart, Pilié, Yap, 2018) u, B 4acTHOCTH, yCTaHOBJICHUE UX Y3PPEKTUBHOCTH B PsIe
kinuHu4eckux uccienoBanuil 111 ¢assl, mpoBenEHHBIX y JKEHUIMH C MATOT€HHBIMU BapHaHTaMU
reHoB BRCA1 wmmu BRCA2, crpajamommx METacTaTUYECKUM pPaKOM SUYHUKOB WJIM
pacrpocTpaHéHHBIM pakoM MmostouHo# »kene3sl (Coleman et al., 2017; Robson et al., 2017; Oza
et al., 2018; Litton et al., 2018), sto nmoguépkuBaer craryc myranuii BRCA1 u BRCA2 B
KauecTBE HOBOI'O0 OMOMapKepa U aKIEHTUPYET BaXXHOCTh COKpAILlEHUS BPEMEHH BBIMOTHEHUS
aHanm3a (turn-around time, TAT) nns omepaTHMBHOTO TMOJNyYEHUS PE3yJIbTATOB U YCKOPEHHOM
uaeHTU(DUKAIIMA HOCHTENed MyTamuii. B oTBeT Ha pacTymmii CIpoc Ha TEHETHYECKOE
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TECTUPOBAHUE METOJIbI CEKBEHUPOBaHUS HOBOro nokoiieHus (NGS) mocTerneHHo BHEIPSIOTCS B
PYTHUHHYIO TIPAKTUKY MHOTHX MOJICKYJISIPHO-TCHETUYECKUX J1a00paTOpHid, BKITFOYAs HAIITY.

TexHONIOTMM CEKBEHUPOBAHMS HOBOTO IMOKOJCHHS B HACTOSIIEEC BpeMsl MPUMEHSIOTCS Ha
pasMYHBIX IOCTYMHBIX Iutardopmax, Bkiodas Genome Sequencer (Roche-454 Life Sciences,
WNunnananonuc, CIIA), Genome Analyzer/HiSeq/MiSeq (Illumina-Solexa, Can-/luero, CIIIA),
cexkBeHatopbl lon Torrent PGM u Ion Proton (Thermo Fisher Scientific, Yonrem, CIIA), a
takxe HeliScope (Helicos BioSciences, Kemopumx, CIIIA) (Voelkerding, Dames & Durtschi,
2009; Rothberg et al., 2011; Wallace, 2016). CymiecTByIOT KIIOYEBbIE pa3IdYdsi B
MIPOU3BOIUTEIIFHOCTH, KaYeCTBE AAHHBIX M MPOIMYCKHOW CHOCOOHOCTH Pa3iIMYHBIX IUIAT(OpM:
MiSeq nemMoOHCTpUpOBa HAMOOJBIIYIO MPOIYCKHYIO CIIOCOOHOCTh 3a oauH 3amyck (1,6
I'6/3amyck, 60 M6/4) U HauMeHbIINH YpoBeHb OmMO0K; 454 GS Junior reHepupoBall camble
muHHBIe yTeHus (10 600 ocHOBaHWit), HO 00JIafaT HAMMEHBIICH MPOMYCKHONH CIOCOOHOCTHIO
(70 Mo6/3amyck, 9 M6/4); B To Bpemsi kak lon Torrent PGM obGecnieunBan HauOOJIBIIYIO
CKOpocTh 00paboTku manubX (80—100 M6/4) (Loman et al., 2012). Ton Torrent PGM siBisieTcst
HOBOH MIaTOpMOil CEeKBEHHPOBAHUSA, KOTOpas MPHHUUIHAIBHO OTIMYACTCS OT JPYIHX
TEXHOJIOTUH CEKBCHHUPOBAHMs TEM, 4YTO M3MepsieT u3MeHeHus pH, a He cBera, ans Qukcanuu
COOBITHI TOJMMEpH3alMU. OJTO TEpBBId HHCTPYMEHT «post-light» cexBeHmpoBanus,
UCTIONB3YyONHA AMyabcoHHYI0 [II[P ¥ moaxon CekBEHHMpPOBaHWS METOJOM CHHTe3a. Bce
YeThIpe HYKJICOTHIa TIOJA0TCS IMOIIAroBO B XOJ€ aBTOMATHYECKOTo 3amycka. [lpu BkIoueHnn
HYKJICOTUIOB, KOMIUIEMEHTAPHBIX II1a0JIOHy, B BHOBb CHHTC3UPYEMYIO II€Ib T'HJPOJIH3
Tpudocdara HyKICOTHIA COMPOBOXKIACTCS BBHICBOOOXKACHHWEM OJHOTO INPOTOHA HA KAXKIBINA
NPUCOCTUHEHHBIM  HYKJICOTHJ, YTO BbI3bIBaeT cIBUr pH  oOkpyxaroimero pacrBopa,
perucTpupyeMbiii Moau(UIIMPOBaHHBIM KpeMHHeBbIM uniioM (Rothberg et al., 2011).

Llenbt0 HACTOSAIIETO MCCIEA0BAaHUS — SABJSIETCS MOJIEKYISPHO-TEHETHUYECKUN aHaJIN3 T€HOB
BRCA1 u BRCA2 y nanmueHTOK ¢ pakoM MOJIOYHOM 3Kee3bl M OLEHKAa JUAarHOCTHYECKOMN
3¢ dexTUBHOCTH KOMOMHUpOBaHHOTO npuMeHenust NGS u MLPA.

MATEPHUAJI U METO/JbI

PabGora ocHOoBaHa Ha aHanu3e peE3yJbTATOB MOJIEKYJISIPHO-TEHETHYECKOIO0 TECTUPOBAHUS
148 6onpubix PMK B Bo3pacte ot 22 110 90 net (cpeanuit Bozpact MaHudpecTauu 3ab601eBaHus
coctaBui 58 ier), koTopeie B nepuoa ¢ 2017 mo 2023 r. mpoxoausiu 00CIeI0BaHUE U JICUEHUE
B Onxonornueckoit Kinnuuke AzepOaiixanckoro MeauuuHcKoro Y HUBepcuTeTa.

HccnenoBanne npoBOAWIIOCH C COOJMIOJEHUEM OOLIEHPUHSTHIX MPUHIMUIIOB OMOATHKHU;
nepes; BKIOYEHHEM B HCCIIEOBAaHHE OT BCEX YYAaCTHUKOB OBUIO MOJYYEHO I0OpPOBOJIBHOE
MH(OPMHUPOBAHHOE COTJIaCHeE.
Kputepuem BkiItoueHHs B HUcciefoBaHue Obul auarHo3 PMOK, He BkmroueHHs — OTKa3 OT
MOJIEKYJISIPHO-TEHETUYECKOr0 TecTUpoBaHMs. Bce Bolueamme B HCCIEJOBAHUE NAI[UEHTHI
noJanucaal HMHOOPMUPOBAHHOE cOTJlacMe€ Ha MPOBEACHHE MOJEKYISIPHO-TEHETHYECKOTrO
UCCIIEIOBaHMSI M XpaHEHHE OMOJIOTMYECKOro MaTepuana, a TaKkKe 3aloIHWIM CHEeNHaIbHYIo
aHKeTy, KOTOpas BKJIOYaia MOAPOOHYI0 HH(POPMALMIO O HAUIMYMU B CEMbE POJCTBEHHUKOB
C OHKOJIOTHYECKUMHM 3a0o0sieBaHUSIMH, B TiepBYyto ouepens PMIK u paka smunukoB. Ha nepBom
JTare BCEM MalMeHTaM ObUIO MPOBEIECHO MOJEKYISPHO-TEHETUYECKOE MCCIEIOBAaHUE METOI0M
nonuMepasHoil nenHoil peakuuu (IILP) B pexxume peanbHOro BpeMEHH MJis BbISBICHUS
pacripoCcTpaHeHHBIX B aszepOaiypkaHckor momymsiuu mytanuii B reHax BRCA1 u BRCAZ2,
aCCOLMUPOBAaHHBIX ¢ puckoM pasButuss PMIK. IlanmeHtaM rpynmbl Tpukabl HETaTUBHBIN
¢enorun omyxonu (17 manumeHTOK) OBUIO  MPOBENEHO  MOJIEKYJISIPHO-TEHETUYECKOE
UCCIICIOBAaHHE METOJIOM CEKBEHHUPOBAHHS «HOBOTO IOKOJEHHMs» (aHIJ. nhext generation
sequencing— NGS) s  BesBieHuss penkux Myrammii B reHax BRCA1  u BRCAZ2,
aCCOLIMMPOBAHHBIX ¢ pUcKoM pa3Butus PMX.
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Meroa cexBeHupoBaHusl «HOBOro mokojieHus» (NGS). [ns mpoBeneHHsT MOJIEKYJISPHO-
reHerndeckoro uccienoanus MmerogoM NGS JIHK Boigensnu uz 200 MK KpOBH Ha KOJIOHKaX
¢ wucnons3oBanueM HabopoB QIAamp DNA Blood Mini Kit (“Qiagen”, I'epmanus),
no3osisirommx moiydats JIHK c xonnentpamueit He meHee 10 HI/MKJI COTJIacHO MPOTOKOIY
npousBoauTens. bubnanorekn ObUIM TOATOTOBIEHBI ¢ momouibio maHenu TruSight Cancer
(“Illumina”, CIIIA) u pearentoB mns noarotoBku Ombmumorexk TruSight Rapid Capture
(“Illumina”, CHIA) ¢ w#CHoONb30BAaHHEM METOIUKH CEIIEKTHMBHOTO 3axBara ydacTkoB JIHK.
[Ipo6GonoAroTOBKY  BBINOJHSUIM MO  CTAaHAAPTHOMY  IPOTOKONY, MPEAOCTaBICHHOMY
npousBoauteneM. CekBeHupoBanue npoBogwium Ha mnpubope MiSeq (“Illumina”, CILA)
METOZIOM TapHO-KOHIIEBOTrO uTeHHus (2x151 map ocHoBaHuii) co cpeaHuM mokpbiTHeM 100x
¢ ucnonszoBanueM peareHToB MiSeq Reagent Kits v2 (“Illumina”, CILIA). [Tomyuennsie nocie
CEeKBEHHUPOBAHUS JaHHbIE ObUIM aBTOMAaTUYECKH OOpabOTaHBl C MOMOIIBIO MPOrPAMMHOTO
o0ecrieyeHrs, yCTaHOBJIEHHOTO Ha mpubope, s (QUIbTpAliM HHU3KOKAYECTBEHHBIX PHIIOB,
BBIPAaBHHUBAHMSI OTHOCHUTENBHO pedepeHCHOM mocnenoBarensHocT reHoMa 4venoBeka (hgl9),
a TakKe WACHTU(GHUKAIMHA TIOTYYEHHBIX TEHETHUECKUX BapUAHTOB. AHAIU3 IOJYyYEHHBIX
c mpubopa naHHBIX (B TEKCTOBOM ¢opMare) MPOBOAWICS Ha TMEPCOHATBLHOM KOMIIBIOTEPE
C HCIIONB30BaHMEM MporpaMMmHOro obecreuenust Variant Studio 2.2 (“Illumina”, CILA),
KOTOpOE TO3BOJSIET AHHOTUPOBATh W KIACCU(UIMPOBATH BBHISBICHHBIE T'€HETUYECKUE
HapymeHus. [|Ji1 HHTepIpeTannuy BbISIBICHHBIX TeHETUYECKUX BapUAHTOB MCIIOJIB30BAINCEH 0a3bl
nanabix dDSNP (The Single Nucleotide Polymorphism database), ClinVar (Clinical Variation),
HGMD (Human Gene Mutation Database), BIC (Breast Cancer Information Core), OMIM
(Online Mendelian Inheritance in Man). Yacroty ajieneii OleHHBaIN C IOMOIIBIO 0a3 JaHHBIX
npoektoB EXAC (Exome Aggregation Consortium) u 1000G (1000 Genomes Project),
a (QYHKIMOHAIBbHYIO 3HAYUMOCTb HAWJECHHBIX T'€HETHYECKHX BapHAHTOB — C HCIOJIH30BAHUEM
nporpamm npenckasanus naroreanoctd CADD (Combined Annotation Dependent Depletion),
PolyPhen (Polymorphism Phenotyping) u Sift (Sorting Intolerant from Tolerant). TTony4yenubie
BapHaHThl HMHTEPIPETUPOBAIN COTJACHO KIacCH(UKAWKU, TPEIIOKEHHOH AMEPUKaHCKAM
KoJIeKeM MeaunuHckoi renetuku (American College of Medical Genetics and Genomics —
ACMGQG). Bapuantsl ki1accupUIMPOBATUCH KaK TMATOTEHHBIE U BEPOATHO MATOTEHHBIC, a TAK¥Ke
KaK BapUaHTHl C HEU3BECTHBIM KIMHUYECKUM 3HAYEHHEM C y4eTOM HH(POpPMAIUU B JTOCTYITHBIX
0a3ax maHHBIX (YIMOMSHYTHI BBIIIE€) W KPUTEPUEB JJIS OIEHKH TE€HETUYECKHX BapUAHTOB,
npeiokeHHbIx ACMG. BapuaHTbl, He UMeroNe KIMHUYECKOro 3HaYeHUs, B JaHHOH pabote
He paccmarpuBanuch. J{is peakuun CoHrepa mpuMeHsuin peaktuBbl BigDye Terminator v3.1
Cycle Sequencing Kit (“Applied Biosystems”, CIIIA). CexBeHnpoBaH#e MPOBOIHINA Ha IPHOOpPE
ABI PRISM 3100 (“Applied Biosystems”, CILIA). Bce stambl ucciieqoBaHHsl BBIIOJHSUIIH
COTJIACHO MHCTPYKIUSM, ITPEIOCTABICHHBIM (PUPMaMHU-TIPOU3BOIUTEISIMH.

PE3YJIBTATHBI U UX OBCYKJIEHUE

B pamkax Hacrosmmero wuccienoBanuss w3 148  00CiemOBaHHBIX IMAIMEHTOK 17
COOTBETCTBOBAIIM KPUTEPHUSAM YIIyOIEHHOTO MOJEKYISIPHO-TEHETHUECKOTO aHajau3a W ObUIH
HampaBiieHbl Ha mpoBeaeHne NGS (¢ mocnemyromum MLPA mnpu  HeoOXoammocTn).
[IpuMeHeHne JaHHBIX METO/AOB MO3BOJIMJIO OLEHUTh HAJIMYHUE TOUEYHBIX HYKJICOTHUIHBIX 3aMEH,
MaJbIX WHCEPIMI/ICNennii, a TakXe KPYIHBIX TEPECTPOeK T'€HOB, AaCCOIMUPOBAHHBIX C
HAaCJIEACTBEHHBIMH OHKOJIOTHYECKUMHU CHHIPOMAMH.
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Taouuna 1.
PesynbpraTh! BeIBIeHUS MyTaruii metogoM NGS u MLPA.
Ne | Meton ananusa MyTtanus I'enorun
1 | NGS [TaToreHHbIC ¥ BEPOSITHO MATOTCHHBIC BAPHAHTHI, | -
uMelomye  KIMHMYeCKOe — 3HadyeHHe,  He
BBISIBIICHBI
2 | NGS [TaToreHHsle ¥ BEpOSITHO MaTOT€HHBIE BAPUAHTHL, | -
uMeloImye — KIMHMYECKOe  3HauyeHHe,  He
BBISIBIICHBI
3 | NGS €.2504A>C p.Tyr835Ser RCV004606829 TeTePO3UTOTHBIN
4 | NGS+MLPA [TaToreHHsle 1 BEpOSITHO MaTOT€HHBIE BAPUAHTHL, | -
uMelomye  KIMHMYeCKOe — 3HadyeHHe,  He
BBISIBIICHBI
5 | NGS [laToreHHbIe U BEPOSITHO MATOT€HHBIC BAPHAHTHI, | -
UMEIoIIMe  KIMHUYECKOe  3HaueHue,  He
BBISIBIICHBI
6 | NGS+MLPA [laToreHHbIe ¥ BEPOSITHO MMATOTEHHBIC BAPUAHTHL, | -
UMEIoIIMe  KIMHUYECKOe  3HauyeHue,  He
BBISIBIICHBI
7 | NGS [laToreHHbIe ¥ BEPOSITHO MMATOTEHHBIC BAPUAHTHL, | -
UMEIoIIMe  KIMHUYECKOe  3HauyeHue,  He
BBISIBJICHBI
8 | NGS [laToreHHbIe ¥ BEPOSITHO MaTOTEHHBIC BAPUAHTHL, | -
UMeIoIye  KIMHMYECKOe  3HauyeHHe,  He
BBISIBJICHBI
9 | NGS+MLPA [TaToreHHsbIe ¥ BEPOSITHO MaTOT€HHBIE BAPUAHTHL, | -
UMeIoIIMe  KIMHMYECKOe  3Ha4yeHHe,  He
BBISIBIICHBI
10 | NGS [laToreHHble U BEPOSITHO MATOT€HHBIE BAPUAHTHI, | -
UMEIoIIMe  KIMHUYECKOe  3HadyeHue,  He
BBISIBIICHBI
11 | NGS+MLPA [laToreHHble ¥ BEPOSITHO MaTOTEHHBIC BAPUAHTHL, | -
UMEIoIIMe  KIMHUYECKOe  3HauyeHue,  He
BBISIBIICHBI
12 | NGS+MLPA [laToreHHble ¥ BEPOSITHO MaTOTEHHBIC BAPUAHTHL, | -
UMEIoIIMe  KIMHUYECKOe  3HadyeHue,  He
BBISIBJICHBI
13 | NGS NM_000059.4 ¢.3455T>G p.(Leull52Ter) -
14 | NGS+MLPA [TaToreHHsle ¥ BEpOSITHO MAaTOr€HHBIE BAPUAHTHL, | -
UMEIoIIMe  KIMHWYECKOe  3HadyeHue,  He
BBISIBIICHBI
15 | NGS+MLPA NM_000059.4 €.6270_6271del | retepo3urotHbIit
p.(His2090GInfsTer9)
16 | NGS+MLPA NM_007294.4 ¢.5444G>A p.(Trpl815Ter) reTepO3UTOTHBIN
17 | NGS+MLPA [TaToreHHsbIe ¥ BEPOSITHO MaTOT€HHBIE BAPUAHTHL, | -
HMEIOIIMEe  KIMHUYECKOe  3HAauyeHHe,  He
BBISIBJICHBI

[To pe3ynbTaTam mpoBeAEHHOTO aHadM3a y OONbIIMHCTBA 0OcinenoBaHHbIX Jull (14 w3 17;
82,4%) naTtoreHHbIC M BEPOSTHO MATOI'CHHBIC BapUAHThI, UMEIONIME KIMHUYECKOE 3HAYCHHE,
BBISIBJIEHBl HE OBbUIM. YKa3zaHHbIE 00paslbl XapaKTEpU30BAINUCh OTCYTCTBUEM KIMHHYECKU
3HaYMMbIX MYTallMid Kak IMPH KCHOJb30BaHWMU Toubko NGS, Tak ¥ npu KOMOMHHPOBAHHOM
ananmuze NGS+MLPA, 4To CBHACTENBCTBYET 00 OTCYTCTBHHU BBISBIISIEMBIX T€HETHUYECKHX
WU3MEHEHUH B IIPEJIENax YyBCTBUTEIBHOCTH IPUMEHEHHBIX METOAMK.
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B 10 e Bpemsa y 3 mnanuentok (17,6%) ObUIM BBIABICHBI T€HETUYECKHUE BAapUAHTHI,
MOTEHIMAJIbHO UMEIOLIIE KIMHUYECKOE 3HaUEeHUE.

VY onnoli ob6cnenyemoit (o6pazer Ne3) mpu ananuze metogoMm NGS ObUT BBISIBIICEH BapUaHT
€.2504A>C (p.Tyr835Ser; RCV004606829) B rerepo3MroTHOM COCTOSIHMH. JlaHHBIA BapuHaHT
IIpeICTaBIsieT co00M MMCCEHC-MYTallll0, NPHUBOJAIIYI0O K 3aMEHE THUPO3MHA Ha CEpPUH B
COOTBETCTBYIOLIEH NMO3ULKHU Oelika. YUUThIBasl €ro JIOKAIU3aLUI0 B KOAUPYIOIIeH 00JacTu reHa
U 3aperucTpuUpoBaHHbIM wuueHTH(ukarop B 0Oa3ze ClinVar, paHHbelii Bapuant TpedyeT
JONOJIHUTEIbHON HMHTEpHpeTaluu ¢ Y4€TOM KIMHUYECKMX [JaHHbBIX MalUMeHTa, CeMEeHHOro
aHaMHe3a ¥ BO3MOXKHBIX ()YHKIIMOHAIBHBIX MOCIEICTBUH.

B o6pasume Nel3 meromom NGS O6wbut BwisiBieH BapuanT NM_000059.4 ¢.3455T>G
p.(Leull52Ter) c¢ amienpHON dYacTtoToM oOKOMO 51%. VYka3aHHas HYKJICOTHIHAs 3aMCHA
IPUBOAUT K (POPMHUPOBAHUIO CTOIN-KOAOHA M MPEXKIECBPEMEHHOMY OOpBIBY TpaHCIALUU Oelka,
YTO NOTEHLUUAIbHO MOKET OOYyCIOBIMBATH yTpaTy ero (yHKUWU. BbIsBIeHHas aienbHast
4acTOTa COOTBETCTBYET I'€TEPO3UIOTHOMY COCTOSHHIO, YTO XapaKTEpHO Ul TepMUHAIBHBIX
Mytauuid. Hanuuume HOHCEHC-MyTallMM YKa3blBaeT Ha BBICOKYIO BEPOSITHOCTH IaTOTE€HHOTO
s dekTa, O0HAKO OKOHYATENIbHAs KIMHUYECKas HHTEpIpeTalus J0JKHAa OCHOBBIBAaTbCS Ha
pexomennauusiax ACMG u koppensiuuu ¢ peHOTUIMMYECKUMU JaHHBIMU.

B o6pa3ue Nel5 mpu ucnonb3oBanuu kKoMOuHHpoBaHHOTO Toaxomaa NGS+MLPA Obuta
BeisiBiieHa generust NM_000059.4 ¢.6270 _6271del p.(His2090GInfsTer9) B rerepo3urorHom
cocTossHuHU. [laHHas MyTalMs HPUBOAMUT K CIBUTY PAaMKU CUUTHIBAHUS U (HOPMUPOBAHUIO
MIPEKIEBPEMEHHOIO  CTOI-KOJOHA, YTO, Kak I[pPaBWJIO, AacCCOLUMUPYETCS C BbIPAKEHHBIM
HapyleHHEeM CTPYKTYphl U QyHKIMM Oenka. OpedMImudT-MyTauun J1aHHOTO TUIIA OTHOCSTCS K
KaTeropuu BapUaHTOB C BHICOKOW BEPOSATHOCTBIO NATOI€HHOCTH.

Kpome toro, y mammentku Nel6 meronom NGS+MLPA Obin naeHTH(UIMPOBAH BapUaHT
NM_007294.4 ¢.5444G>A p.(Trpl815Ter) B reTepo3uroTHOM COCTOSIHUHU. JlaHHAs HOHCCHC-
MyTalus TMPUBOJUT K 3aMeHe TpUNTOo(aHa CTON-KOJOHOM, 4YTO BBI3BIBAET YKOPOYEHHUE
0EIKOBOTO MPOAYKTa U MOTEHIMAIbHYIO MOTEPIO €ro (PyHKIMOHAIBbHON akTuBHOCTH. Hammune
JAHHOM MyTalluM B KOAMPYIOIIEH 00JIaCTH T'eHa MO3BOJISIET pacCMaTpUBaTh €€ KaK KIMHUUYECKU
3HAYUMYIO U TPeOYIOIIYIO JaJbHENUIIEeH KIMHUKO-TEHETUYECKON OIICHKHU.

Cnenyer orMeruts, 4ro npumeHeHune Merona MLPA B coueranun ¢ NGS y wyactu
MAIIEHTOB HE BBIIBWIO KPYIHBIX JEICIWH WU yIUTMKAIMA HWCCIEAYeMbIX TE€HOB, YTO
yKa3bIBa€T Ha OTCYTCTBHE 3HAYUMBIX CTPYKTYPHBIX NEPECTPOCK B AHAIM3UPYEMBIX Y4acTKax
reHoMa. OJTO MOAYEPKUBAET JMAarHOCTUYECKYI0 II€HHOCTh KOMOWMHHUPOBAHHOIO IMOJX0/1a,
MO3BOJISIOIIET0 OJHOBPEMEHHO BBISBIIATh KaK TOYEUHBIE MYTAllUH, TAaK U KOTIMHHBIEC BapUaIlUH.

TakuM o00pazoMm, pe3yabTaThl HCCIENOBAaHUS JEMOHCTPUPYIOT, YTO B 0OCIIEIOBAHHOMN
BbIOOpKE mpeoOsafanu ciaydad Oe3 BBIABICHHBIX KIMHUYECKM 3HAUYUMBIX TE€HETHYECKHUX
BApHAHTOB, OJHAKO Yy OTPaHUYEHHOTO YKCIa NAIUEHTOB ObUIM OOHApPYXEHbl HOHCEHC- U
¢bpemMmudT-MyTanuy, MOTEHIHATBHO  aCCOLMUPOBAHHbIE C  HapylmieHHeM  (yHKIUH
COOTBETCTBYIOIIIMNX T'€HOB. BEIsBICHHBIE TEHETHYECKHWE HW3MEHEHHsS TPEOYIOT JajibHEUIIEero
aHajiM3a B KOHTEKCTe KJIMHUYECKHX MPOSBICHUN 3a00JeBaHMs, CEMEMHOro aHaMmHe3a U
peKOMeHIalui IO METUKO-TEHETHYECKOMY KOHCYJIbTHPOBAHHUIO.

BBIBO/IbI

B pesynpTare  mpOBENEHHOIO  MOJIEKYJISPHO-TEHETUYECKOIO  HUCCIECIOBaHMUS  C
ucnoib3oBanueM Meto1oB NGS u komOuHnpoBanHoro noaxona NGS+MLPA ycraHoBieHo, 4To
B O0JbIIMHCTBE citydaeB (82,4%) KIMHUYECKU 3HAUMMble ATOTEHHBIE U BEPOSTHO MAaTOTE€HHBIE
BapUaHThl BBISIBIEHBl HE ObUIM. OTO CBUAETEIBCTBYET O TOM, YTO y OCHOBHOW YacTH
00ClIeZIOBaHHON TIpyYIIbl OTCYTCTBYIOT OOHapyXHBaeMble B paMKax NPUMEHEHHON NaHEeIH
TepMHUHAJILHBIC MYTALUU UCCIETyEMBIX T'€HOB.
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Bwmecte ¢ Tem y 17,6% mnanueHToB ObUIM HIEHTU(DUIUPOBAHBI TCHETUYECKUE M3MEHEHUS,
BKJIIOYasi MHUCCEHC-BAPUAHT, HOHCEHC-MyTalMU U (PpedMIIu@T-AETEHUI0 B TeTePO3UTOTHOM
COCTOSIHUHU. BBIABICHHbIE HOHCEHC- U (PpeHMIIu(T-BapHaHThl TMOTCHLUUAIBHO HPUBOIAT K
MPEKIECBPEMEHHON TEPMUHALMU TPAHCISAIMN U yTpare (QYHKIHOHAIBHON aKkTUBHOCTU Oelika,
YTO TMO3BOJISIET paccMaTpuBaTh MX KaK KIMHUYECKM 3HAUUMbIE U ACCOLMUPOBAHHBIE C
MOBBILICHHBIM T€HETUYeCKUM puckoM. OOHapyX eHHbIE H3MEHEHHUs TpeOyIoT 00s3aTeNnbHOM
KJIMHUKO-TEHETUYECKON MHTEPIIPETALINY, OLIEHKU CEMEHOTO0 aHaMHe3a U MPOBEACHUSI METUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHMUS.

[Tonmy4yeHHble TaHHBIE TOATBEPHKIAIOT AUATHOCTUYECKYIO0 HH(POPMATUBHOCTh KOMIUIEKCHOTO
npuMmeHeHuss NGS u MLPA nia BBISBICHHS KaK TOYEYHBIX MYTAIlMH, TaK U CTPYKTYPHBIX
MEePEeCTPOCK TEHOB, a TaKke MOMYEPKUBAIOT HEOOXOAMMOCTh JAIBHEUIIETO PaCIIUPCHHUS
BBIOOPKH /17151 60JIee TOUHOM OLEHKU YacTOTHI U CIIEKTPa MyTallUi B UCCIIEyeMOM MOMYIISALUU.
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NGS VO MLPA METODLARININ AZORBAYCANLI SUD VOZI XORCONGI OLAN
PASIYENTLORDO BRCA1/2 GENLORINDO PATOGEN VARIANTLARIN
ASKARLANMASINDA TOTBIQI

Ziimriid Safarzads '
Azarbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu

BRCA1 va BRCA2 genlarinds irsi mutasiyalar siid vazi vo yumurtaliq xar¢anginin inkisafinin asas

amillorindon biri olub, Omiirboyu yiiksok onkoloji risklo assosiasiya olunur. Iki zencirli DNT
qirilmalarinin homoloji rekombinasiya yolu ilo reparasiyasinda istirak edon bu genlorin funksiyasinin
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pozulmasi genomik qeyri-sabitliys va hiiceyralarin badxassali transformasiya ehtimalinin artmasina sobab
olur. Bundan olavas, germinal mutasiyalarin agkar edilmosi miihiim klinik shomiyyst dasiyir, ¢linki bu,
hadofli terapiyaya, o climlodon PARP inhibitorlarina vo platin torkibli preparatlara hossasligin miisyyon
edilmoesino imkan verir. Todqiqatin maqgsadi siid vazi xar¢ongi olan pasiyentlordo BRCA1 voa BRCA2
genlorinin molekulyar-genetik analizinin aparilmast vo yeni nosil sekvensloma (NGS) vo MLPA
metodlarinin kombins olunmus tatbiqinin diaqnostik effektivliyinin qiymoatlondirilmasi olmusdur.

Todgiqata 2017-2023-cii illordo miiayino vo miialico almis, yasi 22-don 90-a gador olan (xastaliyin
orta manifestasiya yas1 — 58 il) 148 pasiyent daxil edilmisdir. Biitiin pasiyentlords ilkin molekulyar-
genetik test aparilmig, sisin iligqat neqativ fenotipine malik 17 pasiyentdo iso NGS metodu ilo
dorinlogdirilmis analiz icra olunmus vo iri genom yenidonqurmalarini istisna etmok magsadilo sonradan
MLPA totbiq edilmisdir. Kitabxanalarin hazirlanmasi hodofli paneldon istifado olunmaqla aparilmus,
sekvenslomo MiSeq platformasinda orta hesabla 100x Ortiik derinliyi ilo hoyata kegirilmisdir.
Askarlanmig variantlarin interpretasiyasi beynalxalq molumat bazalart va patogenlik prognozlagdirma
programlarindan istifads edilmaklo ACMG tdvsiyslorine uygun sokilde aparilmigdir.

Naticoads, miiayino olunan 17 pasiyentdon 14-do (82,4%) patogen vo ehtimal olunan patogen
variantlar agkar edilmomigdir. 3 pasiyentds (17,6%) klinik shomiyyatli doyisikliklor miioyyon edilmisdir;
bunlara heteroziqot vaziyyatdo olan missens-variant, nonsens-mutasiya vo freymsift delesiyasi daxildir ki,
bunlar translasiya prosesinin vaxtindan avval dayanmasina vo ziilal funksiyasinin itirilmesine sobab ola
bilor. MLPA metodu ilo iri delesiyalar vo duplikasiyalar askar edilmomisdir. ©ldo olunan naticalor NGS
vo MLPA metodlarimin kompleks tatbiginin yiiksok diagnostik doyerini tesdigloyir vo Azarbaycan
populyasiyasinda mutasiyalarin tezliyi vo spektrinin daha doqiq miisyyanlosdirilmasi tiglin slave
tadqgiqatlarin aparilmasinin vacibliyini vurgulayir.

Acar sozlor: BRCAI, BRCA2, siid vazi xarcangi, yeni nasil sekvenlosdirma, 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 BRCA2
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: BRCAL, BRCA2, breast cancer, next-generation sequencing, NGS, MLPA, germline
mutations.
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1. BiOKIMYA va FiZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 633:11:63:523:575

MUXTOLIF BORK BUGDA NUMUNOLORININ DONLORINDO
QLIiADINKODLASDIRAN LOKUSLARIN ALLELLORININ
RASTGOLMO TEZLiYINO GORO QIYMOTLONDIRILMOSI

HAMLET SADIQOV*, 9KBOR KORIMOV, SEVIL SADIQOVA, GULGOZ MOMMODOVA,
GUNEL TAHIROVA

Azorbaycan Respublikasi Elm va Tahsil Nazirlivi Genetik Ehtiyatlar Institutu, Baki s. Az. 1106, Azadliq
pr.155
hamlet.sadigov@yahoo.com

Tadgiqat isindo bark bugdanin yerli xalq vo elmi seleksiya sortlarimin 24 vo 107 miixtolif
mansali niimunalarindan istifads edilmisdir. Magsad bark bugdamin (T. durum Desf.) Arandani,
Bozax, Ag bugda, Sar1 bugda, Sirvan bugda, Qara bugda, Qaraqilciq yerli, Mirbasir 50, Sevinc,
Quzilbugda, Kahraba, Tartar, Tartar 2, Turan, Qaraqil¢iq 2, 9linca 84, Siraslan 23, Mirvari, Viigar
80, Mugan vo Qarabag kimi yerli xalq va elmi seleksiya sortlarinin danlarinda ehtiyat ziilallarinin
elektroforetik analizina asasan gliadin Gli 1A, Gli 1B, Gli 6A, Gli 6B allelarinin polimorfizmi va
rastgelma tezliyinin tadqiq edilmasi olmusdur. Bela ki, xalq seleksiyasi sortlar1 arasinda Gli 1A14,
Gli 1A18, Gli 1B18 va Gli 1B19 lokuslarimin allel komponentlor bloklar1 az rast galinir. Bark
bugda sortlarinda Gli 1A3, Gli 1A13 vo Gli 1A15 gliadin allel kompoentlar bloklarinin rastgalma
tezliyi digarlarina nisbaton daha ¢oxdur. Bels ki, bark bugdanin miixtalif mansali niimunalords 1A
xromosomunun qisa ¢iyinindo lokallasan Gld 1A lokusunun Gli 1A9 (13%), Gli 1A3 (11%), Gli
1A7(7.5%), Gli 1A8 (9.4%), Gli1lA15 (6.5%), Gli 1A19 (7.5%), Gli 1A5(6.5%) va Gli 1A13 (5.6%0),
Gli 1A1(4.7%), Gli 1A12 (5.6%) allellori an ¢ox rast galinmisdir. Qliadinkodlasdiran lokusun Gli
1A9 allel komponentlar bloku v.boueffi, v.coerulescens, v.leucomelan, v.melanopus, v.apulicum,
v.niloticum, v.provinsiale ve v.obscrum niimunalarinds daha ¢ox rast galinmisdir. Homin lokusun
Gli 1A3komponentlar blokuna v.melanopus, v.alboprovinciale,v.apulicum, v.leucurum va
v.hordeiforme niimunalarinds rast gelinmisdir.Qliadinkodlasdiran 1B lokusunun daha ¢ox rast
galinan allel komponent bloklar1 Gli 1B9, Gli 1B14 va Gli 1B17-dir ki, bu gliadinkodlasdiran
lokuslar danin keyfiyyat gostaricilarinin markerlari olan asas allel komponentlor bloklarindandir.
Alman naticalorin miiqayisasi onu gostarir Ki, bark bugdalarda qliadinkodlasdiran lokuslarin
elektroforeqramlar1 vo onlar taskil edon allel komponentlor bloklarmmin rastgalma tezliyinin
miixtalif olmasi, onlarin marker asash seleksiyada istifadasini genetik cohatdansartlondirir.

Acgar sézlar: bugda, don, lokus, allel, ziilal, gliadin, komponentlar bloku

GIRiS

Kaskin antropogen vo tobii iglim doyiskonliklorinin bas verdiyi bir zamanda orzaq
tohliikesizliyinin mithiim elementi olan bark bugda sortve niimunslorinin genetik miixtalifliyinin
oyranilmoasi giiniin aktulal masalalorindon biridir. Diinyada insanlarin arzagla tomin edilmasi
l¢clin osason yumsaq vo bork bugda sortlar1 okilb becorilir. Belo ki, bugda doninin
endosperminin asasini ehtiyat ziilallar1 qliadin vo gliiteninlor toskil edir. Bu ziilallarin sintezini
kodlasdiran allel genlorin identifikasiyasi vo bu allellorin rastgalma tezliyinin 6yranilmasi ¢ox
mithiimdiir. Bu ziilallarin sintezina nazarast edon genlarin oxsar struktur qurulusa malik olmasi vo
bu struktur genlorin nukleotid ardicilliglarinda yalniz ekzon hissalorinin olmasi, bu ziilallarin gen
ekpressiyasinin ilk mohsulu oldugundan bitki genotiplorinin polimorfizmi, identifikasiyasi,
pasportlagdirilmasi, onlarin genetik adaptasiyasi, tokamiilii vo filogenezinin Gyronilmasi kimi
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elmi mosalalarin hallinds do genetik marker kimi ohomiyyati ¢ox boyiikdiir (Co3unoB A.A.
1985; [parosuu u ap. 2009; Kynpssues, 2014; I'ydapesa. u ap. 2015; Sadigov,2015; Korimov
O.Y. va b. 2025).

Bugda bitkisi godim Misirde eramizdan 6000 il, Azorbaycanda ise 3500-5000 il avval
becarilmisdir (Baunos, 1938; Mycragaes, 1961). Ona gora do bir ¢ox alimler On Asiyan1 va 0
cimladon, Azorbaycami haqli olaraq bugda bitkisinin vo asason do bork bugdanin monso
morkazlorindon biri hesab edirlor (BaBumos, 1938; Mycradaes, 1961; XKykosckwuii, 1964;
Anues, 2006).

Ehtiyat ziilallar1 gliadinlorin molekul kiitlosine vo polipeptidlorin yiikli zarraciklorinin
gelds harakatino gors elektroforeqramini sarti olaraq 4 (a-, -, y-, ®-) zonaya ayirirlar (Hamauzu
etal., 1972; CosunoB, 1985; Hosonova, 2015). Mixtalif zonalarda yerlogon gliadin EF
komponentlori bir-birindon amintursu torkibina gora forglanirlor. Bels ki, y- gliadinlor a- va B-
gliadinlordon aspargin, prolin, metionin vo triptofanin miqdarinin ¢oxlugu, ®- gliadinlor iss
digarlorindan torkibinds sisteinin olmamasi vo onlarin amintursu torkibinin 80%-don ¢oxunu
toskil edon glutamin (40-50%), prolin (20-30%) va fenilalaninin (7-9%) yiiksok miqdarda olmasi
ilo forglonirlor (Cosunogr, 1985).Fiziki vo kimyavi xiisusiyyatlorine géra gliadinlori iki grupa
ayirmaq olar. Birinci qrupa a-, B- vo y- gladinlori aid etmok olar ki, onlarin molekullarinda
kiikiirdlii amin tursular oldugundan, molekuldaxili rabitalor hesabina tigiinciiliic qurulus amolo
gatirirlar. Ikinci qrupa o- gliadinlor daxildir ki, onlar da kiikiirdlii amin tursular olan metionin
Vo sisteindon mohrumdurlar (Cosunos, 1985; Anderson, 1997). Ehtiyat ziilallarinin sintezino
nozarat edon gliadin- va gliiteninkodlagdiran lokuslarin allel komponentlar bloklari universal
ziilal genetik markerlordir. Bugda donindo ehtiyat =ziilallarin sintezloyan gliadin- va
gliteninkodlasdiran lokuslarin elektroforetik komponentlorinin genetik determino olunmus
olamat kimi nasildan-nasls irson kegmoasi, torpag-iglim va becorms soraitindon asili olmayaraq
doyismodon sabit qalmasi, onlardan genetik mixtalifliyin todgigi vo seleksiya prosesinin
stiratlondirilmasi prosesinda universal genetik markerlor kimi istifado edilmosi elmi-nazori vo
praktiki shomiyyatini saxlamaqdadir (Cosunos, 1985; Menbuukosa, 2010; ®ucenko u ap, 2023;
Canpirosa u 1p. 2024). Bu ziilal genetik markerlori ilo bark bugdanin yerli xalq vo elmi seleksiya
sortlarinin (T. durum Desf.) va digor bork bugda niimunalarinin danlarinds gliadinkodlagdiran
Gli 1A, Gli 1B, Gli 6A, Gli 6B lokuslarin allelarinin polimorfizmi tadqiq edilmisdir.

MATERIAL VO METODLAR

Tadqigat isindo bork bugdanin 24 sortu vo 107 miixtalif mangali niimunslorindan istifada
edilmigdir. Bu bork bugda niimunolorinin  donlorinds  gliadin  ehtiyat  ziilallarinin
gliadinkodlagdiran lokuslarinin elektroforetik analizi poliakrilamid gelinds (A-PAGE) va glisin-
asetat buferindo (pH 3.1) W.Bushuk vo R.R.Zilmanmm (1978) metoduna osason
F.A.Poperelyanin (1989) modifikasiya edilmis metodu ilo aparilmisdir.

Dandas gliadin ehtiyat ziilallarinin ekstraksiyasi {igiin 1 adod don gotiiriilorak doyiiliib, 1.5 ml
hocmli sinaq siisasine alave edildikdon sonra {izarine 250 mkl 70%- 1i etanol sipirti tokiiliir.
Mexaniki qarigdirc ilo sinaq siigasinds olan ekstrakt qarigdirilir vo otaq temperaturunda yarim
saat saxlanilir. Homin ekstraktdan gliadin ehtiyat ziilallarin1 ayirmaq ti¢iin 5 dogige 2500 dovr
stirat ilo sentrifuqada ¢okdiiriiliir. Ayrilan qladin ehtiyat ziilalindan avtomat pipet ilo 0.1 ml
gotiiriilorok yeni sinaq siisasinatokiildiikdon sonra tizorina 0.2 ml sidik cohari (9 mol.) slava
edilir. Homin ziilal supertanant1 bir sutkadan sonra saquli elektroforez aparatinda analiz edilir.
Alinan gel Kummassi R-250 mshlulu ilo boyandiqdan sonra su ilo yuyulur vo iki sutka su
doyisdirilmoklo suda qalaraq tam yuyulur vo skayner edilorok sokili ¢okilir. Qliadin ehtiyat
zlilallariin  poliakrilamid gelindon alinmis sokil izarinds gliadin elektroforeqramlarinin allel
komponetlorinin miiayyan edilmasi va yeni rastgalinon allellorin identifikasiyasi hayata kegirilir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Bork bugdanin Arandoni, Bozax, Ag bugda, Sar1 bugda, Sirvan bugda, Qara bugda,
Qaraqil¢iq yerli, Mirbasir 50, Sevinc, Qizilbugda, Kahraba, Tartor, Tortor 2, Turan, Qaraqilgiq 2,
Olinco 84, Siraslan 23, Mirvari, Viigar 80, Mugan vo Qarabag yerli xalq vo elmi seleksiya
sortlarinin donlorinin ehtiyat ziilallarinin elektroforetik analizino asasen qliadinkodlasdiranvo
Gli 1A, Gli 1B, Gli 6A vo Gli 6B alell genlarinin noazarst etdiyi allel komponentlor bloklar1
identifikasiya edilmis vo alinan naticalor Cadval 1-ds va Sakil 1-2-ds 6z oksini tapmisdir. Alinan
naticalora nozor saldiqda goriirik ki, xalq vo elmi seleksiya sortlarinda qliadinkodlagdiran
lokuslarin allellarinin rastgelms tezliyi miixtalifdir. Belo ki, xalq seleksiyasi sortlar1 arasinda
Gli 1A14, Gli 1A18, Gli 1B18 va Gli 1B19 lokuslarmin allel komponentlar bloklar1 az rast
galinir. Digor gliadinkodlagdiran lokuslarin Gli 6A va Gli 6B allel komponentlor bloklar1 xalq

Vo elmi seleksiya sortlarinda eyni dorocads rast golinir. Bark bugda sortlarinda Gli 1A3, Gli
1A13 vo Gli 1Al15qliadin allel kompoentlor bloklarinin rastgalma tezliyi digarlarina nisbaton
daha ¢oxdur. Qliadinkodlagdiran 1B lokusunun daha ¢ox rast galinon allel komponent bloklar1
Gli1B9, Gli1B14 vo Gli 1B17-dir.Alinan naticalorin miigayisasi onu gostarir Ki, bark bugdalarda
qliadinkodlagdiran lokuslarin elektroforeqramlari vo onlari togkil edon allel komponentlor
bloklarmin rastgalmo tezliyi miixtolifdir. Standart kimi gétiiriilmiis Barokatli 95 vo Langdon bark
bugda sortunlarinin qliadinkodlasdiran lokuslarmin allelari bir-birindon kaskin farglanirlar.
Barokatli 95 bark bugda sortunda gliadin va qgliitenin ehtiyat ziilallarinin sintezina noazarat edon
genlor Gli 1A 3, Gli1B 14, Gli 6A 3, Gli 6B10 olmagla, Langdon sortu — Gli A1% ¢ (Gld 1A3),
Gli B19 a (Gli 1B3), Gli A2% o (Gli 6A1), Gli B2% a (Gli 6B1) vo Sorq sortu iso Gli 1A 12, Gli
1B12, Gli 6A5, Gli 6B2 allel komponentlor bloklarina malikdirlor. Bork bugdanin Langdon
sortunda Gld 6A3 allelina do rast galinir ki, bu da sortun heterogenliyi il xarakrerizs olunur.

Bork bugda sortlarinin digor Gli 6B gliadinkodlagdiran lokusunun allel komponentlor
bloklar1 yeni identifikasiya olunmus allel komponentlor bloklaridir. Bu bork bugda sort vo
niimunolori arasinda Gli 6B1,Gli 6B3 vo Gli 6B10 allel bloklarin rastgalma tezliyi digarlorine
nisboton daha istiindiir. Bork bugda sortlarinin donlorinds Gli 6A gliadinkodlagdiran lokusun
allel komponentlor bloklarindan on ¢ox rast golinanlor Gli 6A3, Gli 6A4 va Gli 6A5-dir.

Qarabag bork bugda sortu Gli 1A, Gli 1B vo Gli 6A lokuslarinin allellorino gors
heterogendir. Belo ki, Gli 1A12 ilo yanasi Gli 1A18, Gli 1B12 ilo yanas1 Gli 1B 17 allel
komponentlor blokuna rast galinir.
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Sokil 1-2. Bark bugdamn yerli xalq va elmi seleksiya sortlarinin donlarinin gliadinkodlasdiran
lokuslarinin elektroforeqramlari: 1-2- Borokotli 95; 3-4- Sar1 bugda; 5-6- Mirvari; 7-8- Viigar 80; 9-
Langdon (sort-marker); 10- Anza (T. aestvum L.); 11-12- Cafori; 13-14- Tortor; 15-16- Qara bugda; 17-
18-Kohraba., 19-20- Sirvan bugda; 21-22-- Qaraqil¢iq 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.

Bork bugda sortlarinindonlorinds gliadinkodlagdiran lokuslarinin allell komponentlor bloklari

EF 1A, 1B, 6A, 6B homeoloji
Sira Sortlarin ad analizi xromosomlarinda
No- e e edilmis | gliadinkodlasdiran lokuslarin (Gli)

- Vo novmiixtalifliyi . ;
si donloarin allelori

say1 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 Cofori (v. horano-leucurum) 2 12 12 5 2
5 Agbugda  (v.leucurum) 2 15 16 3 11
6 Borokatli 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 | Olinco 84 (v. leucurum) 2 3 14 4 6
11 | Serq (v. leucurum) 2 12 12 5 2
12 | Qaraqilgiq yerli (v.melanopus) 2 15 9 6 3
13 | Qizilbugda (v.hordeiforme) 2 13 15 3 9
14 | Bozag (v.hordeiforme) 2 16 18 1 4
15 | Kohraba (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 | Tortor 2 (v. albo-provinciale) 2 15 9 9 4
19 | Arandoni (v. apulicum) 2 15 9 5 11
20 | Tortor (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 | Qaraqilgiq2  (v. apulicum) 2 3 3 5 1

Bork bugdanin yerli vo miixtalif mongali niimunalarinin danlorinds ehtiyat ziilali qliadinin
sintezina nozarot edon lokuslarin yeni allel komponentlor bloklarmin rastgalmo tezliyi
mioyyanlosdirilmigdir (Sokil 3-4). Bu =ziilal markerlorindon bark bugda niimunalarinin
qliadinkodlagdiran lokuslarin allellarina gora polimorfizminin giymatlondirilmasi, onlardan
marker osasli seleksiyada istifadoni mogsadomiivafiq edir (Sadigov, 2015, I'y6apesa u.1p., 2015).

Bork bugdanin 107 niimunasinin donlorinin  endosperminds  ehtiyat ziilallarinin
qliadinkodlagdiran lokuslarinin allel komponentlorinin elektroforetik analizi aparilmig vo bu
nimunalords gliadinkodlasdiran GId1A, GIdIB, GId6A, Gld 6B lokuslarinin allelarinin
rastgolmo tezliyi dyronimisdir (Cadval 2).Miixtalif monsgali bork bugdanin bu niimunslorinin
donlarindsaparilan elektroforetik analiznaticasinds gliadinkodlasdiran lokuslarin — Gld 1A, Gld
1B, Gld 6A vo Gld 6B allellorinin rastgolmo tezliyi miioyyon edilmis vo yeni allellor
identifikasiya olunmusdur.
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Sakil 3-4. Bark bugdamn (T. durum Desf.) névmiixtalifliklarinin denlarinin gliadinkodlasdiran
lokuslarinin 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, 09Kk-3, 10k-34);13- st. Borokatli 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.
Tortor; 31-34- v. boeufii (09k-78, 10k-158, 09sp-146, 09sp-147).

Ehtiyat ziilallarinin qliadinkodlasdiran lokuslarinin polimorfizmino oSasan identifikasiya
edilmis gliadin allel komponentlor bloklari il eyni lokusda yerlason bazi komiyyat va keyfiyyat

olamatlori

mohsuldar va keyfiyyatli xatlorin va sortlarin alinmasini sartlondirmis olur.

kodlasdiran allellorin ilisikli olmasi, bu ziilal markerlori ilo seleksiyada yeni

Cadval 2.
Yerli vo miixtalif mangali bark bugda niimunslorinin gliadinkodlagdiran lokuslarinin allellori

Sira Kataloq Monsoyi Novmiixtolifliyi | Gli 1A | Gli 1B | Gli 6A | Gli6B

Ne 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 Naxg¢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 Naxg¢ivan v.leucurum 7 3 4 4
9 BBRFS 09k-2 Naxg¢ivan v.leucurum 2 2 1 2
10 BBRFS 10k-10 | Naxg¢ivan 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 Qaraqil¢ig?2 st. AETOI 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 | Darbond/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 | Samax1 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.boeufii 12 1 5 2
29 BBRFS 09k-76 | Darbond v.boeufii 9 17 2 7
30 Tortor 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.boeufii 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 | Tortor v.alboprovincial 15 1 5 2
38 BBRFS 09k-97 | Tortor v.alboprovincial 15 1 5 2
39 BBRFS 09k- 85 | Bordo v.alboprovincial 15 1 5 2
40 BBRFS 09k-99 | Soki 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 09k- Oguz v.alboprovincial 5 19 2 1
124 e
44 Borokotli 95st. | AETOI v.hordeiforme 13 14 3 10
45 BBRFS 09k- Abseron v.murciense 8 2 2 16
101
46 BBRFS 10k- Abseron v.muticocoerule 15 2 4 16
S
47 BBRFS 09k- Abseron v.libycum 14 1 3 19
123
48 BBRFS Abseron v.muticoaplicum 16 1 3 19
49 BBRFS 09k- Abseron v.obscurum 12 12 5 2
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. AETOI v.leucurum 12 12 5 12
58 BBRFS09k-83 | Oguz v.erythromelan 5 10 2 10
59 BBRFS 09k- | Abseron v. erythromelan 5 10 4 10
84
60 BBRFS 09k-85 | Darbond/italiya v. erythromelan 5 8 18 18
61 BBRFS 09k-86 | Dorbond/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 | Samaxi1 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 | Masalli 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 | Darbond (ABS) v.hordeiforme 8 8 2 1
75 BBRFS 09k-54 | Darband v.hordeiforme 8 8 4 1
(Kanada)
76 BBRFS 09k-55 | Nax¢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 | Bordo 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 | Tortor v.leucomelan 19 4 21 15
91 BBRFS 09k-41 | Tortor 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 | Darbond (italiya) | v.leucomelan 15 8 22 2
96 BBRFS 09k-36 | Darbond (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 | Dorband (ABS) v.melanopus 3 12 5 2
103 BBRFS 09k-62 | Darband (ABS) v.melanopus 3 4 2 7
104 | BBRFS 09k-63 | Darbond v.melanopus 3 4 2 7
(Kanada)
105 | BBRFS 09k-64 | Darband (Peru) v.melanopus 3 8 3 10
106 | BBRFS 09k-65 | Darbond v.melanopus 3 4 2 7
(Meksika)
107 | BBRFS 09k-66 | Darbond v.melanopus 3 8 5 11
(Abseron)
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Bununla yanasi genetik miixtolifliyi daha genis spektrdo miioyyon etmok {igiin yerli vo
miixtalif ~ monsali bork  bugda  niimunolorinin  donlorinde  gliadinkodlasdiran
lokuslarinelektroforeqramlart miiqayise edilmisdir. Qliadinkodlasdiran lokuslarin allelorinin
rastgolmo tezliyino goro bork bugda novmiixtalifliklori arasinda ¢ox koskin farglor miisahido
edilmigdir. Belo ki, bu niimunsalordo 1A xromosomunun qisa ¢iyinindo lokallasan GlilA
lokusunun an ¢ox rast galinan allellori-Gli 1A3, GlilA9 (11.0- 13%), Gli 1A7,Gli 1A15, Gli1A8
(7.5%-8.4%-9.4%), Gli 1A19 (7.5%), GlilA5 vo GlilA13 (6.5- 3.7%) VaGlilAl, Gli 1A12
(4,7%-5.6%) olmusdur. Qliadinkodlasdiran lokusun GlilA9 allel komponentlor blokuna
v.boueffi, v.coerulescens, v.leucomelan, v.melanopus,v.apulicum, v.niloticum, v.provinsiale va
v.obscrum niimunalorindarast golinmisdir. Homin lokusun Gld 1A3komponentlor blokuna
v.melanopus, v.alboprovinciale,v.apulicum, v.leucurum vo v.hordeiforme niimunslorinds rast
golinmisdir. Ehtiyat ziilallarindan qliadinin bu lokusun Gli 1A7 allelino bork bugdanin
v.erytrhomelan, v.leucurum va v.alboprovinciale, Gli 1A8 komponentlor blokuna bark bugdanin
v.hordeiforme vo v.erytrhomelan va v.mursience névmiixtalifliklorins aid olan niimunalords rast
golinmisdir. Bu qliadinkodlagdiran lokuslarin genlorinin nozarot etdiyi allel komponentlor
bloklarindan yerli bark bugda genotiplorindo Gli 1A15 alleli v.alboprovinciale, v.leucomelan,
v.muticocoerulescens, Gli 1A19 alleli iso v.leucomelan, v.melanopus vo v.hordeiforme
nimunolorinds identifikasiya edilmisdir. Qliadinin Gli 1A5 alleline v. erytrhomelan,
v.alboprovinciale, v.leucurum va v.alexandrinum, Gli 1A13 komponentlor blokuna
v.hordeiforme, v.boueffi, v.coerulescens, v.apulicum vs v.melanopus, va v.obscrum, Gli 1Al
allelino 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
allelino v.leucurum, v.alboprovinciale, Gli 1A11 allelina isa v.boueffi vav.hordeiforme, Gli 1A16
v.muticoapulicum, v.alexandrinum, Gli 1A17 allelino v.obscrum, Gli 1A18 allelino iso
v.reichinbachii  va v.melanopus névmiixtalifliklorinds rast golinmisdir. Yerli bork bugda
niimunalarinin danlorinds digor gliadinkodlasdiran Gld 1B lokusunun allellorinin rastgalma
tezliyina nozar saldiqda Gli 1B8, Gli 1B4, Gli 1B1, Gli 1B2, Gli 1B10, Gli 1B12, 1Gli 1B17, Gli
1B14 vo Gli 1B20 gliadin allell komponentlor bloklarinin stiinliik togkil etdiyi miisahido
edilmigdir. Bu bork bugda niimunalori igarisinds gliadin allelorindon on ¢ox rast golinon Gld1B8
allelidir ki, rastgolmo tezliyi 16.8% olmagla, v.erytrhomelan, v.hordeiforme, v.melanopus,
v.apulicum, v.alboprovinsiale, v.leucurum, v.leucomelan névmiixtalifliklorina aid niimunoslords
agkar edilmigdir. Gli 1B lokusunun digor Gli 1B4 allelorino yerli bark bugda niimunslarindo
(v.melanopus va v.leucomelan) rast golinmis vo tezliyi 14% olmusdur. Qliadinin Gli 1B1 alleli
vo Gli 1B6 komponentlor blokuna (12.2% va 11.2%) v.coerulescens, v.apulicum, v.boeuffi,
v.hordeiforme vo v.obscrum névmiixtalifliklorine aid niimunalords rast goelinmisdir. Gli 1B10
allel blokunun rastgalmo tezliyi iso 7.5 % olmusdur. Qliadinin elektroforeqramlarinda Gli 1B2
allel blokuna v.leucurum, v.niloticum, v.muticocoerulescens vo v.mursience genotiplorinds 6.4%
va digorGli 1B10 allelino v.hordeiforme, v.alexandrinum va v.erytrhomelan niimunalards do rast
golinmisdir.Gli 1B12 komponentlor blokuna v.boueffi, v.alexandrinum, v.obscrum, v.leucurum,
v.coerulescens, v.alboprovinsiale vo v.melanopus novmiixtalifliklorine aid niimunalords rast
golinmis vo rastgolmo tezliyi 7.5% olmusdur. Gli 1B lokusu Gli 1B17 komponentlor blokuna
malik olan niimunalor arasinda nisbaton az rast golinan allellarindon olub, tezliyi 3.7% haddinda
olmusdur. Belo ki, Gli 6A5 alell komponentlor blokuna v. alboprovinciale, v.boueffi,
v.leucurum, v. apulicum, v.melanopus, v.erytrhomelan, v.niloticum, v.obscrum, v.coerulescens
novmiixtalifliklorina aid niimunslords daha ¢ox rast golinmoklo timiimilikde 21.5% niimunalori
ohato etmisdir. Homin lokusun digor Gli 6A2 alleli bu niimunalorin 18.7%-ds askarlanmis va
v.melanopus,  v.hordeiforme, v.leucurum, v.boueffi, v.erytrhomelan, v.leucomelan,
v.alboprovinciale,v.obscrum, vo v.mursiencenévmiixtalifliklorina aid olan niimunalords
mioyyan edilmisdir ki, imumi niimnalords rastgelms tezliyino gora Gli 6A5 allelindan sonra
ikinci sirada yer almisdir. Qliadinin Gli 6A3 allelino yerli bork bugdanin v.coerulescens,
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v.melanopus, v.boueffi, v.hordeiforme, v.muticoapulicum, v.alexandrinum, v.reichinbachii vo v.
lybicum nomiixtalifliklorino aid niimunalords 9.4%-ni toskil etmisdir. Qliadinin Gli 6A4 allel
bloku rastgelmo tezliyi 16.8% olmagla, 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  genotiplordo miiyyon edilmis vo tadgig olunan
niimunalarin 4.7%, Gli 6A7 alleli 3.7% olmaglav.leucurum, v.alboprovinciale, Gli 6A10 alleli v.
apulicum genotiplorindo tosbit edilmisdir. QliadininGli 6A15 komponentlor blokuna
v.hordeiforme, v.alexandrinum, v.boueffi, Gli 6A16 allelino v. apulicum va v.erytrhomelan,Gli
6A20, Gli 6A21vo Gli 1A22 allellorina v.leucomelan nomiixtalifliyino aid genotiplords
identifikasiya edilmisnadir rast golinon allel komponentlor bloklaridir.Qliadinkodlagdiran
lokusunGli 6B2 alleli bu niimunalorin 19.6%-do rast golinmoklo bu allello bork bugdanin
v.leucurum, v.alboprovinsiale, v.boueffi, v.hordeiforme, v.melanopus, v.erytrhomelan, v.
leucomelan vo v.obscrum niimunalorindsaskar edilmisdir.Digor Gli 6B4 alleli v. leucomelan,
v.leucurum, v.hordeiforme, v.boueffi vo v.niloticum bork bugda novmiixtalifliklorinds 10.3%
tezliklo rast golinmisdir. Bu lokusun Gli 6B1 allel komponentlor blokuna yerli bark bugda
novmiixtolifliklorindo v.hordeiforme,  v.erytrhomelan, v.leucurum, v.alboprovinsiale va
v.boueffi rast golinmis va rastgolmo tezliyi 9.4% olmusdur. Qliadinkodlagdiran lokusun Gli 6B16
allel bloku 8.4% rastgolmo tezliyi ilo bork bugdanin v.coerulescens, v.apulicum,
v.alboprovinsiale, v.muticocoerulescens, v.mursience,vo v.erytrhomelan névmiixtalifliklorinin
genotiplorindo  askar  edilmisdir.  Digor Gli  6B10 alel  komponentlarina7.5%
olmagla,v.erytrhomelan,  v.reichinbachii,  v.hordeiforme, leucomelan,v.alboprovinsial,
v.melanopus névmiixtalifliklorinds,Gli 6B15 allelino 6.5%-lo bork bugda novmiixtalifliklorinin
v.apulicum, v. leucomelan, v.erytrhomelan, v.melanopus va v.niloticumniimunalorinds rast
golinmisdir.Qliadinin Gli 6B13 allel blokuna v.apulicum va v.niloticum névmiixtalifliklarinda
tezliyi 6.5%, Gli 6B5 allelino 3.7 %-lo v.leucurum novmixtalifliyinin genotipinds askar
edilmisdir. Qliadinin digor Gli 6B7 allel blokuna 3.7%-lo bork bugdanin v.melanopusva
v.boueffi, Gli 6B17 allelino 3.7%-lo v.hordeiforme, v.alboprovinsiale vov.alexandrinum voGli
6B19 allelins iso v.lybicum, v.muticoapulicum va v.obscrum genotiplorindos rast golinmisdir.

Qliadinkdlagdiran lokuslarin nadir allel komponentlor bloklarindan olan Gli 1B3 allellino
v.leucurum vo v.melanopus, Gli 6B6 allelino v.boueffi vo v.coerulescens, Gli 6B8 allelino
v.alexandrinum va v.boueffi, Gli 6B9 komponentlar blokuna v. leucomelan vo v.melanopus, Gli
1B11 allelino v.melanopus vo v.obscrum, Gli 6B12 allelino v.leucurum vo Gli 6B18 allelins iso
v.erytrhomelan novmiixtalifliklorinds rast gelinmisdir.

NOTICO

Yerli xalg vo elmiseleksiya sortlarinin donlorinds ehtiyat ziilallarmin  elektroforetik
analizina asason gliadin Gli 1A, Gli 1B, Gli 6A, Gli 6B allelorinin polimorfizmi va rastgalmoa
tezliyi todqiq edilmisdir. Xalq seleksiyasi sortlar1 arasinda an ¢ox rastgalinon Gli 1A3, Gli 1A13
vo Gli 1A15 va on az rastgolinon iso Gli 1A14 vo Gli 1A18, Gli 1B18 vo Gli 1B19 allel
komponentlor bloklart olmusdur.

Miixtalif mangali bark bugda niimunalarinds Gld 1A lokusunun an ¢ox rast galinon allellori
Gli 1A9 (13%), Gli 1A3 (11%), Gli 1A7, Gli 1A8, Gli1A15 (7.5%), Gli 1A19 (7.5%), Gli
1A5(6.5%) va Gli 1A13 (3.7%), Gli 1A1(4.7) vo Gli 1A12 (5.6%) olmusdur. Bu niimunalordo
qliadinkodlagdiran lokuslarin allelorinin rastgalma tezliyinds do koskin polimorfizm agkar
edilmigdir. Qliadinkodlasdiran Gli 1B lokusunun allellorinin rastgalms tezliyi (3.7-16.8%), Gli
6A lokusunda (2.8-21.5%) va Gli 6B lokusunda isa (3.7-19.6%) olmusdur.

Alman naticalarin tohlil vo miigayisasi onu gostarir Ki, bark bugdalarda gliadinkodlasdiran
lokuslarin elektroforeqramlarinin vo allel komponentlor bloklariin rastgalms tezliyinin miixtolif
olmasi, onlarin marker asash seleksiyada istifadasini genetik cohotdon sartlondirmis olur.
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OLEHKA PA3JIMYHBIX OBPA3LIOB TBEPJIOM MIIEHUIIBI 11O YACTOTE
BCTPEYAEMOCTU AJUVIEJIEU INNIMAAUHKOAUPYIOHINX JIOKYCOB B 3EPHE

I'amaer Caapiros, Axkoap Kapumon, Cesuiib Caapirosa, I'oibraz Mamenosa, I'onesans Taxuposa
Hucmumym eenemuueckux pecypoe Munucmepcmea HayKku u 06pazosanus
Aszepbaiiosicanckoti Pecnyonuxu

B wccmemoBanmm  ObuTO  McHoib30BaHO 107  0Opa3oB  TBEPAOW MIIEHHUITBI  Pa3THIHOTO
MPOUCXOXKIEHHUsI, a Takxke 24 MECTHBIX cOpTa HapoOAHOM W HaydyHOW CeleKUUOHHBIX. lLlempro
UcclefioBaHMsl  OBUIO  HM3ydeHHe  MoNIuMOoppu3Ma M 4YacTOThl ~ BCTPEYaeMOCTH  ajlielniei
raguaKoqupytommx JokycoB Gli 1A, Gli 1B, Gli 6A, Gli 6B Ha ocHOBe 31eKTpOPOPETHIECKOTO
aHaJM3a 3arMacHBIX OCITKOB B 3€pHAX MECTHBIX cOpTOB TBepaoi mmenuinl (T. durum Desf.) Apannenu,
bozak, Ax byrna, Capwl byraa, lupsan byraa, I'apa byraa, I'apaksurusir Mectablil, Mup6emup 50,
Ceunmk, Kememm byrma, Kexpaba, Teprep, Teprep2, Typan, Kapaxsurasir2, Anunpxa84,
[upacnan23, Mupsapu, Brorap80, Myrans, Kapabax.Cpenu copToB, HApOTHOW CENEKINU aJlIeIbHbIE
Osoku TiMaauHKoAMpyomuX JokycoB Gli 1A14, Gli 1A18, Gli 1B18 u Gli 1B19 BcTpeuarotes pexe.
OpHaKo y COpPTOB TBEpAOH MIIEHUIIBI YaCTOTA BCTPEYAEMOCTH aJuTeNbHBIX 010Kk0B rmuaanHa Gli 1A3, Gli
1A13 u Gli 1A15 Beimie, uem y nmpyrux. Takum oOpazom, B 00pasmax TBepAOH MIICHWIBI Hamboiee
pacnpoCTpaHeHHBIMH AJUISIIAMU TIIMaAMHKOIUpYrolero jokyca Gld 1A, JoKaTu30BaHHOTO HA KOPOTKOM
wiede xpomocombl 1A, cuntatores 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).
KomnonentHeiii 0ok Gli 1A3 3TOro riMaJuHKOIUPYIOLIETO JIOKyca BCTPEYArOTCS B 00Opasiax
v.melanopus,  v.alboprovinciale,  v.apulicum,  v.leucurum u  v.hordeiforme.  HaubGonee
pacnpoCTpaHEHHBIMHU AJUICJIBHBIMU OJIOK KOMIIOHEHTaMH, TIIMaJHHKOANPYIOIIEro Jiokyca 1B, sistorcs
amnenbHble 010k kommoHeHTHl Gli 1B9, Gli 1B14 u Gli 1B17, xoTopble BXOAAT B YHCIO OCHOBHBIX
MapKepoB MpU3HAKa KauecTBa 3epHa.

CpaBHeHue IMOJIyYEHHBIX pe3ynpTaToB IIOKa3bIBaET, 4TO ANIEKTPOQOperpaMMel
[NIMAIMHKOJUPYIOLINX JIOKYCOB M YacTOTa BCTPEYaEMOCTH COCTABJISIIOIIMX HX aJlIeJIbHBIX OJIOKOB
KOMIIOHCHTOB Yy COPTOB TBEPABLIX MIICHHUIBI PA3JIMYAIOTCA, YTO B CBOIO 0OYCPCIAb ACTCPMUHUPYCT UX
WCTIOJIb30BaHHE B MAPKEPHOH CEJICKIINH.

Kntrouesnle cnosa: nuenuya, 3epHo, 10KyC, auielb, OenoK, 2iuaouH, KOMIOHEHMHbLU 00K

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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STUDY OF TECHNOLOGICAL AND BIOCHEMICAL INDICATORS OF
DURUM WHEAT (T.durum Desf.) SAMPLES CULTIVATED IN
ABSHERON CONDITIONS

HAMLET SADIGOV, GULGAZ MAMMADOVA*, SEVIL SADIGOVA

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

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 (Bsromikos 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.
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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 (Tuxonos u ap., 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
(duBamyk 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 (Merozsi, 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 | o4 of Gluten GDI
grains
gr.

1 v. leucomelan 12,4 99 440 35,0 110
2 v. hordeiforme 15,6 100 42,0 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.affine 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
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21 v.melanoleucurum 13,9 99 47,2 30,0 115
22 v.affine 14,3 100 47,2 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 111 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, No 13, No 14, Ne 15, Ne 16, Ne 17, Nel8, 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'magsimesa, 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

,,,,,,

PC2 (26.2%)
a

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 (PCLl; 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. affine, 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 a result 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 BIOKIMYOVi GOSTORICILORININ OYRONILMOSI

Hamlet Sadiqov, Giilgoz Mommadova*, Sevil Sadiqova
Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

Bugda donin keyfiyyat gostaricilori seleksiya vo emalin vacib aspektlorindondir. Donin asas
keyfiyyot gostaricilorino unun reoloji xiisusiyyatlorini dolay1r yolla miioyyon edon qliiten, ziilal va
stisovarilik daxildir. Todqiqatimizin moqsadi payizliq bork bugdanin tosorriifat ohomiyyotli
xiisusiyyatlorinin monbalorini miloyyon etmok vo golocok seleksiyada istifado etmokdir. Genetik
Ehtiyatlar Institutunun Abseron yarimadasinda yerlason tocriiba sahasindo (40.413010S sorq uzunlugu va
49.833421S simal enliyi) becarilon 35 bork bugda niimunasi vo standart kimi gotiirlilmiis Maya sortu
tadgiqatda istifado olunmusdur. Ziilal torkibi baximindan biitiin niimunalorin 44,4%-i 3 illik orta
gostaricidon yuxari, qalan 55,6%-1 iss orta gostoriciden asag1 naticolor niimayis etdirmisdir. 4 némrali
niimuna (v. obscurum) nisbaton yiiksok gliiten torkibina (35,0%) va biitiin niimunalar arasinda on yiiksok
zilal torkibina (17,2%) malik olmusdur. Malum olmusdur ki, 1000 donin kiitlasine gdra orta qiymot
43,7qr - dir. Bu naticodon daha yiiksok gostariciya malik niimunalor 8,3%, bu naticoys yaxin olan
niimunalor 44,4%, asagi olanlar iso 47,2% toskil etmisdir. Noticolor gostorir ki, dayisonlor arasinda
miisahids olunan yiiksok kovarians PCA — nin ilk ti¢ komponenti ilo shamiyyatli deracads izah olunur va
genotiplar bu komponentlara gors ii¢ asas fenotipik qrupa boliiniir: yiiksak, orta ve asagi keyfiyyatli. Bark
bugda seleksiyasinin asas istiqgamastlorinden biri do denin keyfiyyatinin yaxsilasdirilmasidir. Genetik
Ehtiyatlar Institutunun Genbankinda saxlanilan yerli vo introduksiya olunmus payizliq berk bugda
niimunalari va standart Maya sortunun keyfiyyat gostaricilarinin analizi naticasinds biitiin slamatlora gora
yiiksok gostoriciya malik yeddi niimuns segilmisdir: v. niloticum, v. obscurum, v. melanopus, v.
melanoleucurum, v. lyubicum, v. albo provinciale va v. provinciale. Miioyyan edilmis bu niimiinslorden
bizim soraitdo yiiksok keyfiyystli don mohsulu almaq Ugiin galacok seleksiyada istifade etmok
magsadouygundur.

Acar sozlar: bork bugda, qliiten, ziilal, siisavarilik, keyfiyyat, seleksiya
NCCIEJOBAHUE TEXHOJTIOTUYECKUX U BUOXUMHUYECKHUX MOKA3ATEJIEN
OBPA3IIOB TBEPJAOU INIIIEHMUIIBI (T.durum Desf.), BO3IEJBIBAEMBIX B
YCJIOBUSAX AITIIEPOHA
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INokazarenu kayecTBa 3epHA MIIECHUIIBI, UCTOIB3YEMbIC B KOHEYHOM MPOIYKTE, SIBISIOTCS BaXKHBIMU
aCTIICKTaMH CEJICKIIMM W 1epepaboTku. KIroueBBIMHM IMOKa3aTeNsIMHU KadecTBa 3€pHa  SIBISIOTCS
KIJICHKOBUHA, OCJIOK U CTCKJIOBUIAHOCTH, KOTOPHIC KOCBEHHO OMPE/CIISIOT PEOJOMYSCKUE CBOWCTBA MYKH.
Lenpto Hamero wucciefoBaHHS OBUIO BBISBICHUE HCTOYHUKOB XO3SHCTBEHHO-IICHHBIX MPU3HAKOB Y
03WMO¥ TBEPJIOW MIIICHUIIBI TS TTOCIIETYIONIEro HCIOJIb30BaHMs B MPoIecce CeNleKIun. B nccienoBanun
WCIOJIL30BAIMCH 35 COPTOB TBEPAOHW MIICHUIBI U COPT Maiisi (CTaHIAPTHBIA COPT), BBIPAI[CHHBIC Ha
IKCIIEpUMEHTATIbHOM y4acTke MHcTuTyTa renetundeckux pecypcoB (40.413010N BOCTOYHOM JOATOTHI U
49.833421E cesepHoli 1mUpoThl) AmmiepoHckoro monyocTpoBa. [lo comepxanuto Oenka 44,4% Bcex
00pa3LoB MOKa3ald pe3yibTaThl BBILIC CPEIHEro 3Ha4YeHUsS 3a 3 TOHa, Y OCTANbHBIX 55,6%. 00pasuos,
pe3yabpTaThl OblIM HIKe cpemuero. O6paser;r Ne 4 (v. obscurum) uMen OTHOCHTENIBHO BBICOKOE
conepkanme KieikoBuHHI (35,0%) 1 camoe Bbicokoe conepkanue Oenka (17,2%) cpenu Bcex oOpasIioB.
Bruto ycraHoBieHo, 4to Haubobmas g0 oopasios (47,2%) umena maccy 1000 3epeH HUXKE CpeHETO
YPOBHS, B TO BpeMs Kak 44,4% o0pa3loB HaXOIWINCh HA CPeJHEM YpoBHeE, a 8,3% 3HA4YMTEIBHO €ro
MpEeBbIMATU. Pe3yIbTaThl MOKA3bIBAIOT, YTO BBHICOKAS KOBapHUAaIlys, HAOI0gaeMasi MeXIy IepEMEHHBIMU,
3HAYUTENFHO OOBICHIETCA TMEepBHIMH TpeMs KommoHeHTamMu PCA, a TeHOTHITBI pa3ieisaioTcs Ha TPHU
OCHOBHBIX (DEHOTHIMYECKUX KJIacTepa: BBICOKOTO, CPEIHET0 M HHM3KOTO KadyecTBa, B COOTBETCTBHUU C
3THMHU KOMITOHEHTaMH. OJHHM W3 OCHOBHBIX HAIPABICHUN CENCKIIMU TBEPAOHN MIICHUIIBI SBIISCTCS
yIIydlIeHue KavyecTBa 3epHa. lcclienoBaHWe KauyeCTBEHHBIX XapaKTEPUCTHK COPTOB O3MMOM TBepAOi
MIICHUIIBI, BKIIOYash MECTHBIE W MHTPOAYIHPOBaHHBIE 00pa3ubl, Xpansammuecs B ['enOanke MuctutyTa
TCHETHUECKUX PECYPCOB, TO3BOJIWIO HACHTH(PHUIMPOBATH CEMb OOpa3lOB HapsAy €O CTaHIAPTHBIM
coprom Maitst: v. niloticum, v. obscurum, v. melanopus, v. melanoleucurum, v. lyubicum, v. albo
provinciale, v. provinsale. BousiBieHHble 00pa3ibl MPEACTABISIOT MHTEPEC Ui CENICKIIMH TBEPIOH
MIICHUIIBI C LEJIBIO MTOJYUCHHA 3€PpHA BBICOKOT'O Ka4Y€CTBA B HAIIUX YCJIOBHAX.

Knroueeswvie cnosa: meepdaﬂ nuernuya, meﬁkoeuna, 66]10](‘, cmemogudHocmb, Kadecmeo, celeKkyusl.
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DON OLCUSUNO GORO QRUPLASDIRILMIS BUGDA
GENOTIPLORINDO KEYFIYYOT GOSTORICILORININ
OYRONILMOSI

LEYLA HOSONOVA*, AYSEL LABAZANOVA

Kond Tasarriifatt Nazirliyi Okingilik Elmi-Tadgigat Institutu, Baki s., Pirsagi qas., Sovxoz Ne2
leylahesenova214@gmail.com

Tadqiqat, miixtalif 6l¢iilii sloklordan (2.2 mm, 2.5 mm, 2.8 mm) kecirilmis bugda toxumlarinin
keyfiyyot gostoricilorina cesidloma prosesinin tasirini miioyyon etmoyi hadofloyir. Statistik analizlor
aydin sokildo gostarir ki, toxum olgiisii artdigea ciicorma qabiliyyati (F(2,27)=18.78, p<0.001)
va ziillalin miqdar1 (F(2,27)=6.41, p=0.005) statistik cohatdon ohomiyyatli doracado artir. 9n iri
toxum fraksiyas1 (2.8 mm) oan yiiksok ciicormos faizino (94.29%) vo ziilal miqdarina (14.71%) malik
olmusdur. Tadqgiqatin naticalori gostordi ki, bugda toxumlarmin o6l¢ii fraksiyalarina gors
cesidlonmasi onlarin asas keyfiyyat gostaricilorino statistik cohatdan shamiyyatli doracada tasir edir.
Sortimat-Pfeuffer avadanhg vasitasilo aparilan doqiq ¢esidloma naticosinds miidyyan edilmisdir ki,
iri fraksiyah (2.8 mm) toxumlar daha yiiksok 1000 don Kkiitlasi, yiiksak ciicorma qabiliyyati vo
optimal ziilal torkibino malikdir. 9sas toxum Kiitlosinin 2.8 mm vo 2.5 mm Jloklor iizorindos
toplanmasi, daha boyiik vo saglam toxumlarin secildiyini tosdiq edir. Bu cesidlomo prosesi akin
zamani vahid ciicormoni tomin edir, zaif va qiisurlu toxumlarin ayrilmasina imkan yaradir, enerji
va giibro sarfiyyatim optimallasdirir. Noticads, cesidlonmis toxumlarla yetisdirilon bitkilor daha
vahid ol¢ii va keyfiyyatda olur, bu da bazar dayarini artirir. Xiisusilo Xazri (superelit) cesidinda iri
fraksiyalh toxumlarin Kkiitlosinin Kkicik fraksiyalilarla miiqayisode 0.3 qram daha cox olmasi
miisahids edilmisdir ki, bu da yiiksok keyfiyyatli toxumlarin daha az qiisurlu oldugunu gostorir.
Games-Howell post-hoc testi an Kki¢ik (2.2 mm) va an iri (2.8 mm) fraksiyalar arasinda statistik
cohatdon oshomiyyatli forq oldugunu tasdiq etmisdir (p<0.01). Naticolor gostorir ki, Sortimat-
Pfeuffer avadanhg ilo aparilan cesidlomo effektiv olaraq yiiksok keyfiyyotli toxumlar: se¢a bilir.
Ikin iiciin 2.5 mm va 2.8 mm fraksiyalarin secilmasi daha yiiksok ciicorma, vahid ciicarti ¢ixis1 vo
naticado daha yiiksok mohsuldarhq tomin edacokdir. Bu tadqiqat, miiasir cesidlomo
texnologiyalarimin toxum keyfiyyotinin yaxsilasdirilmasindaki shomiyyatini empirik olaraq tasdiq
edir. Todqiqat naticalori yiiksok keyfiyyatli toxum istehsali strategiyalarimin formalasdirilmasi,
seleksiya proqramlarinin effektivliyinin artirllmas1 vo o6lkonin qida tohliikasizliyinin
giiclondirilmasi iiciin elmi 3sas ola bilar.

Agar sozlar: ciicorma, dispersiya tohlili (ANOVA), toxum ¢egsidlonmasi, toxum giicii, ziilal tarkibi

GIRIS

Arxeoloji tapintilar Azarbaycan vo imuman regionun an qadim madoniyyat markazlorindon
biri oldugunu tosdiq edir. Qazintilar zamani askar edilon saxs1 qablar, moisot osyalar1 vo xiisusilo
do bugda vo digor taxil bitkilorinin toxum qaliglar1 bu orazido okingilik modoniyyatinin ¢ox
gadim dovrlere aid oldugunu siibut edir. Bu tapmtilar tokco qodim okingilik ononslorinin
davamliligin1 niimayis etdirmir, hom do toxum keyfiyyati vo se¢ciminin an qodim kond tasarriifatt
comiyyatlorinda bels asas rol oynadigini gostorir (Fuller et al., 2014).

Bu tarixi davamliliq kontekstindo, miiasir dovrds qida tohliikosizliyinin tomini vo davamli
kond tosarriifatinin inkisafi iiclin toxum keyfiyystinin optimallagdirilmasi on vacib prioritet
amillordon birino c¢evrilmisdir. Xiisusilo bugda kimi strateji ohomiyyotli taxil bitkilorindo
toxumun biomorfoloji xiisusiyyatlori —o climlodon don O6lgiisii, ciicormo qabiliyyoti, hoyat
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qiivvasi va biokimyavi torkibi — birbasa mohsuldarligi vo mahsulun keyfiyystini miioyyon edir
(TacanoBa, 2018). Bugda keyfiyyoti ili¢ osas amildon asilidir: taxil sortliyi (endosperm
teksturasi), ziilal miqdar1 vo glutenin giicii. Bunlardan on 6nomlisi taxil sortliyidir." (Pasha I,
2010) Bugdanin torkibindoki ziilallar — gliiteninlor v gliadinlor — bisirma  keyfiyyatino
ohomiyyatli doracads tasir edir (Panozzo, Eagles, 2000). Laboratoriya soraitinda clicorma testlori
(ISTA standartlarina uygun) vo keyfiyyot gostoricilorinin dlgiilmosi miiasir kond tosorriifatinin
taloblarina cavab veran yiiksok keyfiyyatli toxum istehsalina imkan yaradir.

Toxum keyfiyyotinin miioyyon edilmasi seleksiya vo toxumguluq isinin osasii toskil edir
(ibrahimov, Qurabnov, 2012). Toxum istehsalmin idara edilmosi vo keyfiyyotinin tomin
edilmasi miiasir kond tosorriifatinin asasini togkil edir. Bugda becorilmosindo toxumla bagl on
onomli mogam onun Olgliys goro cesidlonmaosi (kalibrasiyasi), optimal soraitdo saxlanmasi vo
yiiksok ciicorma qabiliyystini tomin edocok sokildo okino hazirlanmasidir. Temperatur (10-
15°C), ritubat (8-10%) vo isiq rejiminin idaro edilmosi toxumun metabolik foaaliyystinin
azaldilmas1 va cilicorma qgabiliyyatinin qorunmasi {igiin vacibdir. Miiasir Sortimat-Pfeuffer kimi
avadanliglar vasitosilo aparilan fraksiyalara ayirma (2.2 mm, 2.5 mm, 2.8 mm) toxumlarin
homojenliyini tomin edir. Elmi todqiqatlar gostorir ki, iri fraksiyali toxumlar daha yiiksok
clicorma qabiliyyatino vo mohsuldarliga malikdir.

Tadqiqatin osas moaqgsadi, miixtolif dlctilii olok fraksiyalara (2.2 mm, 2.5 mm, 2.8 mm)
gora ¢esidlonmis bugda (Triticum aestivum L.) toxumlarin asas keyfiyyot gostoricilori —
clicorma qabiliyysti, 1000 donin kiitlosi vo ziilal torkibi — arasindaki slagoni miisyyan etmok vo
qiymoatlondirmokdir (Hosonova, 2018). Sortimat-Pfeuffer avadanligi ilo aparilan doqiq ¢esidlomo
prosesi va statistik tohlil tisullari (bir faktorlu dispersiya tohlili - ANOVA, Games-Howell post-
hoc testi) vasitasilo iri fraksiyali toxumlarin aqronomik tstiinliiklori elmi cohoatdon osaslandirilir.

Tadqgiqatin naticolori yiiksok keyfiyyatli toxum istehsali strategiyalarinin formalagdirilmasi,
seleksiya programlarinin effektivliyinin artirilmasi vo naticodo regionun qida tohliikasizliyinin
giiclondirilmasi tigiin elmi asas togkil edir.

Becarmo iisullar1 bugdanin texnoloji keyfiyyotino tosir gdstora bilar. Uzvi iisulla yetisdirilon
bugdanin ziilal miqdart adi isulla yetigdirilono nisbaton bir qodor yiiksak olsa da, ziilalin
keyfiyyot gostoricilori olan xomirin gilicii vo ¢Oroyin hocmi adi {isulla istehsal olunan
bugdada daha yiiksok olmusdur. Bu vaziyyot, bugdanin texnoloji keyfiyystinin miioyyon
edilmasindo ziilalin miqdar1 godor onun keyfiyystinin do halledici rol oynadigin1 ortaya qoyur
(Annett, 2007).

MATERIAL VO METODLAR

Todgigatin materialim 2023-cii ildo Okingilik Elmi-Tadgiqat Institutunun Zaqatala Bolgo
Tocriibo Stansiyasinda becorilmis 5 yumsaq bugda (Triticum aestivum L.) genotipi toskil
etmisdir. Sortlar institut torofindon yaradilmis, rayonlasdirilmis, patentlosdirilmis vo Bitki
Sortlarinin Dovlat Reyestring daxil edilmisdir: Xozri (superelit), Xozri (elit), Loyaqotli-80, Matin
va Sofag-2 (elit). Toxumlar Sortimat-Pfeuffer avadanligindan istifado etmoklo miixtalif 6l¢iilii
oloklordon (2.2 mm, 2.5 mm, 2.8 mm) kecirilorok ii¢ fraksiyaya ayrilmisdir. Keyfiyyat
gostaricilorinin  tayini: Toxumlarin  keyfiyyot gostoricilori Beynolxalg Toxum Sinagi
Assosiasiyasinin (ISTA) standart metodlarina osason miioyyon edilmisdir:

e 1000 donin kiitlasi DUST 10839-64. 1000 toxumun kiitlosinin toyini metodu standartina
uygun olaraq analitik torozids toyin edilmisdir.

o Ciicorma qabiliyyati AZS 134-2005 standartina uygun olaraq miioyyon edilmigdir.

e  Ziilal torkibi yaxin infraqirmizi (NIR) spektroskopiyasinin geyri-destruktiv metodu ilo,
Infratec 1241 analizatorunda (Foss Analytical, Danimarka) 6l¢iilmiisdiir. Olgmolor cihazin daxili
kalibrasiya modeli asasinda va istehsal¢inin protokoluna uygun olaraq hayata kegirilmisdir.

Todgigatdan oldo edilon biitiin komiyyot molumatlarin statistik islonmosi IBM SPSS
Statistics 28 (IBM Corp., Armonk, NY, ABS) progqram paketinds aparilmisdir. Miixtalif olok
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fraksiyalar1 arasinda clicormo qabiliyyati, 1000 toxum kiitlosi vo ziilal torkibi baximindan
statistik ohomiyyatli forqlorin miioyyon edilmasi {i¢lin bir faktorlu dispersiya tohlili (one-way
ANOVA) totbiq edilmisdir. ANOVA tohlilino kegmozdon avval Levene testi ilo varianslarin
homogenliyi yoxlanilmigdir. Testin naticolorine asason, ciicorma qabiliyyati (p<0.001) vo 1000
donin kiitlosi (p=0.048) liclin varianslarin homogen olmadigi, ziilal torkibi (p=0.617) {i¢iin iso
homogen oldugu miioyyon edilmisdir.

Ohomiyyatli forqlor askar edildikds (p<0.05), qruplar arasi miiqayiselor varianslarin
voziyyatino uygun post-hoc testlorlo aparilmisdir: varianslart geyri-borabor olan clicormo
qabiliyyati vo 1000 donin kiitlasi iiciin Games-Howell testi, varianslar1 barabar olan ziilal torkibi
ticlin iso Tukey HSD (Osl Ohomiyyatli Forq) testi istifado edilmisdir. Tosirin giiciinii vo praktiki
ohomiyyatini qiymotlondirmok iiglin hissovi eta kvadrat (np?) effekt Olgiisii hesablanmisdir.
Biitiin statistik testlordo I tip xota saviyyesi a=0.05 olaraq toyin edilmis vo p<0.05 doyerlori
statistik cohotdon ohomiyyatli hesab edilmisdir. Molumatlar orta + standart xota (S.E.) soklindo
togdim olunmusdur.

NOTICOLOR VO MUZAKIROLOR

Bu todgigatin  20sas mogsadi  miixtolif  Ol¢ilii  oloklordon  kegirilmis  bugda
toxumlarinin clicormo qabiliyyati, kiitlasi vo ziilal torkibi Kimi osas keyfiyyat gostoricilorine
cesidloma amilinin tasirini giymatlondirmok idi. ©lds edilon naticalar aydin sokilda gostarir ki,
toxumlarin Sl¢iisii onlarin keyfiyyat gostoriciloring statistik cohatdon shamiyyatli doracads tosir
gostorir. Sortimat-Pfeuffer cihazi vasitosilo  toxumlar ¢esidlonmisdir. Eyni Ol¢iiya malik
toxumlar segilorok qruplasdirilmis vo dyronilmisdir. Bu prosesin togkilinde magsad akin zamani
vahid cilicormoa aldo etmokdir. Nisbaton kigik, qiisurlu vo zadalonmis toxumlar ayrildigi tiglin
saglam toxumlar segilir. ©kin zamani keyfiyyatli toxumlar istifado olunduqda, daha ¢ox vo
saglam bitkilor clicarir ki, clicormoa gabiliyyatinin faiz gostaricisi yiikksolmis olur. Bir-birina yaxin
kiitloyo malik toxumlar eyni vaxtda vo borabor inkisaf edir, bu da mohsul yigimin1 daha asan
edir. ©kin vaxti ¢esidlonmo aparilmis toxumlardan istifado edildikdo yalniz keyfiyyatli
toxumlarin akilmasina nail olunur, zaif toxumlara enerji vo giibrs Sorf edilmir. Saglam toxumlar
torpagdan maksimum mohsuldarliq gétiirmays imkan verir. Cesidlonmis toxumlarla yetigdirilon
bitkilor daha vahid 6l¢ii vo keyfiyyatdo olur, bu da bazarda mohsulunn daha yiiksok giymato
satilmasina sorait yaradir. Avadanhigin stlinliiyti odur ki, toxumlarin kateqoriyasina uygun
olaraq, miixtalif 6l¢iilords doqiq gesidlonmoni tomin edir. Bu da okin ii¢iin an uygun vo saglam
toxumlar1 se¢gmoys komok edir.

Aydindir ki, avadanliq 3 forgli-2.2 mm, 2.5 mm vo 2.8 mm 6l¢iiys malik alokdon ibaratdir.
Miixtalif 6lgiiya malik asloklar vasitasilo ¢esidlonmis toxumlarin kiitlasi (Cadval 1) verilmisdir.
Kigik o6lgiilii toxumlarin kiitlosi daha az olmusdur (Cadval 1), xiisusilo "Xozri" (super elit)
¢esidinda bu, 0.3 gramdir. Bu, yiiksok keyfiyyatli toxumlarin daha az qiisurlu olmasini gostarir.
Osas toxum kiitlasi 2.8 vo 2.5 mm aloklorin tizorinds toplanmisdir, bu iso daha bdyiik vo saglam
toxumlarin segildiyini gostorir.

Cadval 1.
Miixtolif 6l¢liys malik sloklor vasitasilo ¢esidlonmis toxumlarin kiitlasi

Sortun adi Toxumun Ilaklorin 6l¢iisii,mm
kateqoriyasi 2,5 2,8 2,8+2,5
2,2
Layaqatli-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
Sofaq-2 elit 0,4 14,8 82,8 97,6
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Umumi noticoyo osason, Xozri (super elit)" on yiiksok gostoriciyo (99.3 qr) malikdir.
Loyaqoatli-80 vo Xozri (elit) sortlarinda bu gostaricilor oxsar saviyyadadir, lakin Xozri (super
elit) on yiiksok gostariciya sahibdir. Matin vo Sofog-2 arasinda 2.5 mm 6l¢iisiinds kigik forglor
var, lakin toplam keyfiyyatds ciddi forg yoxdur.1000 donin kiitlasi ilo toxum partiyalarinin 6l¢i
Vo keyfiyyot baximindan na godor barabor oldugunu miisyyan etmok miimkiindiir. Miixtalif
sortlarin 1000 don kiitlosini miigayiso etmoklo, daha mohsuldar vo saglam sortlari miisyyon
etmok miimkiindiir. 1000 don kiitlasini dyronmak yalniz sortlarin miiqayisasi tiglin deyil, hom do
toxum istehsali, akin planlamasi {i¢iin vacibdir. Analiz apardigimiz niimunslorin 1000 dan
kiitlosi 6z oksini tapmigdir (Cadval 2). Aydin olur ki (Cadval 2), 2,2 mm alok iizorinds galan
niimunsalardon 1000 don kiitlasi an yiiksok Xazri (super elit) 29,9 gram, on asag1 Sofaq-2 26,0
gram olmusdur. 2,5 mm alok {izarinds galan niimunalards iso 1000 don kiitlasi on yiiksok Xoazri
(super elit) 40.1 gram, an asag1 Saofag-2 sortunda 35,5 qram olmusdur. 2.8 mm olok {izorindo
galan niimunalordas iso 1000 don kiitlasi an yiiksok Xozri (super elit) 48,4 gram, on asag1 Sofoq-2
sortunda iss 40,6 gram olmusdur.

Cadval 2.
Cesidlonmis niimunalords 1000 denin kiitlasinin qramla ifadesi
Sortun adi Toxumun | 9laklarin él¢iisiine gora kiitlasi,qgram Orta
kateqoriyasi rogom
2,2 mm 2,5 mm 2,8 mm
Layagotli-80 elit 26,5 36,4 41,4 34,7
Xazri Super elit 29,9 40,1 48,4 39,4
Xozri elit 28,7 38,0 44,2 36,9
Sofaqg-2 elit 26,0 35,5 40,6 34,0
Matin elit 26,5 37,7 41,0 35,1

Stataistik analiz kiitlo gostoricilori tohlilindo oaldo edilon noticalor (F(2,27)=2496.94,
p<0.001, np>=0.995) gozlanilon kimi, har bir alok fraksiyasinin kiitlo baximindan kaskin sokildo
forglondiyini tosdig etdi. Bu notico praktiki baximdan son doraco shomiyyatlidir, ¢iinki 1000
donin kiitlasi birbasa olaraq unun mohsuldarligi ilo olagodardir. Bizim todqiqatimizda on iri
fraksiyada (2.8 mm) 1000 donin kiitlasinin 48.4 gr-a godor artmasi bu alagoni aydin sokilds
niimayis etdirir. Iri vo dolgun danlardon aldo edilon unun ¢érokbisirmo keyfiyyoti daha yiiksok
olur.

Yiiksok cilicormo gabiliyyotine malik toxumlar mohsulun optimal sixligda olmasini tomin
edir. Asag1 clicormo faizi olan toxumlar daha az ciicarir, bu iso mahsuldarligin azalmasina sabab
olur. ©kin materialinin diizgiin istifadesi: Clicormo Vo cilicormo enerjisi haqda gostaricilor
molumdursa, okin {iglin no gadar toxum sopilmasi aydin oldugundan, toxum vo giibro kimi
resurslar somaroli istifado olunur. Miixtalif sortlarin ciicormo faizi miiqayiso edildikds, hansi
sortun okin aparmaq ii¢iin daha olverisli oldugu aydinlasir,itki riski azalir, toxum vo giibro kimi
resurslar somoroli istifado edilir (Ibrahimov, 2012). (Codvel 3) miixtolif 6lciilii toxumlarin
ciicorma gabiliyystini miiqayiso etmoys imkan verir.  Buradan aydin olur ki, kicik 6l¢iili
toxumlarin ciicorma qabiliyyati, xiisusilo "Loyaqotli-80" vo "Matin" sortlarinda daha asagidir
(78%-80.3%), iri toxumlarda bu gostorici (2.8 mm) daha sabit vo yiiksok naticolor olds
edilmisdir (92%-94%). Bu, kicik toxumlarin ciicorms gabiliyyastinin daha zoif oldugunu gostorir.
2.5 mm vo 2.8 mm o0lgiilii aloklor iizorinds galan toxumlarin ciicorma gabiliyyati daha yiiksok
olmusdur, xiisusilo 2.8 mm- 6lgiilii alok tizorinds galan niimunalords. Bu, iri toxumlarin daha
saglam vo giiclii oldugunu siibut edir. Xozri (super elit) sortunda clicormo gabiliyyati hor 6lgiido
an yiiksakdir (91%-96%), bu da onun toxum keyfiyyatinin iistiin oldugunu gostarir. Safoq-2 (elit)
2.2 mm Ol¢liys malik olok iizorindo qalan niimunslorin yiiksok clicormo qabiliyystine (91%)
sahibdir, bu iso elit sortlar arasinda yaxsi noticodir. Super elit toxumlar (Xozri) hor dl¢tlido elit
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kateqoriyali toxumlardan daha yaxsi notico gdstorir. Bu da super elit kateqoriyali toxumlarin
secilmosi ti¢lin osas verir. Iri olgili toxumlar (2.8 mm) ciicorma qabiliyystinds daha sabit va
yiiksok naticalor gostorir. Okin ii¢lin asason bu Olglido toxumlarin istifado olunmasi tovsiya
olunur.

Cadval 3.
Cesidlonmis toxumlarin ciicorma  qabiliyyati
Sortun adi Toxumun Ciicormo qabiliyyati (miixtalif
kateqoriyasi olgiilii aloklarda cesidlanmaya
gora),%
2,2 mm 25mm | 2.8 mm
Layagatli-80 elit 78,0 90,2 92,0
Xazri Super elit 91,0 95,0 96,0
Xazri elit 83,6 90,0 93,4
Sofaq elit 91,0 91,2 96,0
Matin elit 80,3 94,0 94,0

Todgigatimizin oan ohomiyyatli naticolorindon biri odur ki, alok 0l¢iisii artdigca (toxumun
Olciisi boyiidiikca) clicormoa gabiliyyatinin do etibarli sokildo artdigi miisahido olunmusdur
(F(2,27)=18.78, p<0.001, np>=0.582). Xiisusilo, on iri toxum fraksiyasinda (2.8 mm) orta
clicorma qabiliyyatinin 94.29% toskil etmasi, bu fraksiyanin okin ii¢iin an perspektivli material
oldugunu gostorir. Bu natico bizim ilkin hipotezimizi tosdiq edir vo Annett ve h. (2007)-nin
organic vao konvensional bugda novlerindo oxsar olagoni qeyd etdiyi todqgiqati ilo uygundur.
Onlar da geyd etmisdirlor ki, daha dolgun vo iri toxumlar daha yiiksok hoyat qiivvasi vo ciicormo
enerjisi niimayis etdirir. Bu fenomeni asason iri toxumlarin daha zongin endosperma vo naticodo
daha cox qida ehtiyatina malik olmasi ilo izah etmok olar. Bu, ciicortinin ilkin inkisaf
morhoaloalorinds kritik rol oynayir vo bitkinin stres amillorino daha yaxs1 davamli olmasini tomin
edir.

Cadval 4.
Games-Hovel modeli
Q) )] Ortalama | Standart | Sig. (P Etibarlilhq saviyyasi
alaklarin | alaklarin | Farg (1-J) Xata dayari) 95%
olciisii olciisii an asagi dn yuxarl
hadd hadd
2,2mm 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
2,5mm 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
2.8mm 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 forgi 0.05 saviyyasinds ohomiyyatlidir.

Noticalars asason demak olur ki (Cadval 4), 2.2 mm ilo 2.5 mm qruplari arasindaki 7.3%-lik
forq statistik cohotdon ohomiyyetlidir (p = 0.007), 2.2 mmilo 2.8 mm olok qruplar
arasindaki 9.5%-lik forq statistik cohotdon daha da giiclii vo ohamiyyatlidir (p = 0.001). 2.5
mm ilo 2.8 mm qruplar1 arasindaki 2.2%-lik forq iso p=0.050 doyori ilo statistik ohomiyyat
haddindadir (marginally significant). Etibarliliq intervalinin sifirt (0) ehtiva etmomasi (masalan,
-0.0001 ilo 4.3981) bu farqgin praktiki baximdan nazars alina bilocoyini gostorir. Games-Howell
post-hoc testinin naticalori aydin sokildo gostarir ki, oan kigik toxum fraksiyasi (2.2 mm) olan
grup, hom orta (2.5 mm), hom do on iri (2.8 mm) fraksiyali qruplardan statistiki cohotdon
ohomiyyatli deracados agagi ciicorma qabiliyyotina malikdir. Orta va iri fraksiyalar arasindaki forq
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isa statistik shomiyyat haddindadir. Bu naticalor, toxum 0l¢iisii artdiqca clicorma qabiliyyatinin
etibarl sokildo yiiksaldiyini tosdiq edir vo okin ii¢lin oan az1 2.5 mm vo daha boyiik fraksiyalarin
secilmasinin Ustiinliiyiinii nlimayis etdirir.

Molumdur ki, sortlarin genetik xiisusiyyatlori ilo yanasi, temperatur, illik yaginti miqdari,
yagintinin ayliq bolgisii, yetisdirma soraiti, agrotexniki todbirlor va s. zararvericilor protein
miqdar1 va keyfiyyatina tosir gostorir. (Codval 5) toxumun miixtalif aloklordon kegmasi asasinda
ziilal torkibinin doyismosini gostorir. Analizlorin noticasinds aldo olunan gostaricilora asason
asas doyisikliklari va ziilal tarkibinin doyisiminin miimkiin sabablorini arasdiraq. Bu tadgiqatda
miixtalif bugda sortlarinda imumi protein miqdarinin orta gostaricisi 14.0% olmusdur. ©n
yiiksok protein miqdart iso Loyaqatli-80 (14.6%) sortunda qeyds alinmigdir. 2.5 mm alok
iistiindo qalan sortlar arasinda on asagi protein miqdart Matin sortunda (14.0 %), on yiiksok
protein miqdar1 iso Xozri (super elit ) vo Loyaqatli-80 sortlarinda (14,6 %) miioyyan edilmisdir.
Tadqiqat naticalorine gors, donin 6l¢iisii artdigca protein miqdar1 azalmisdir. Bunun sababi don
Olciisii artdigda nisasta miqdarinin yiiksalmasi, protein miqdarinin is9 nisbi olaraq azalmasi ilo
izah edilo bilor.

Cadval 5.
Cesidlonmis toxumlarda ziilal miqdar1,%

Sortun adi Toxumun Ilaklarin ol¢iisiine gora, % Ortalama, %
kateqoriyasi 22mm | 25mm 2,8 mm
Loyagotli-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
Moatin elit 13,8 14,0 14,2 14,0
Safa(-2 elit 14,1 14,1 14,3 14,1

Molumdur ki, bugdanin ziilal miqdar1 va keyfiyyeti tokco genetik xiisusiyyotlordon deyil,
hom do temperatur, yagintt miqdar1 vo rejimi, yetisdirmo soraiti, aqrotexniki todbirlor vo
zorarvericilor kimi miihit amillorindon giiclii sokildo tosirlonir. (Cadvel 5) miixtolif olok
fraksiyalarina goro ¢esidlonmis toxumlarin ziilal torkibindoki doyisikliklori  gostarir.
Tadqiqatimizin naticalorine asason, miixtalif bugda sortlarinda iimumi orta ziilal miqdart 14.0%
olaraq miioyyon edilmisdir. Sortlar arasinda an yiiksok orta ziilal miqdar1 Loyaqotli-80 (14.8%)
va Xozri (super elit vo elit, hor ikisi 14.6%) sortlarinda, on asagi miqdar iso Sofoq-2 (14.1%) va
Motin (14.0%) sortlarinda qeydo alinmisdir. Bu, genotipin ziilal torkibino olan asas tosirini aydin
sokildo nlimayis etdirir.

Maraqglidir ki, olok Olgiisii artdiqca (yoni toxum Ol¢iisii boylidiikco) timumi trend ziilal
miqdarimin artmasi istiqgamatindo olmusdur. Statistik tohlil bu artimin statistik cohatdon
ohomiyyatli oldugunu tosdiq etmisdir (F(2,27)=6.41, p=0.005). Lakin, buradaki tosir digor
gostoriciloro (masalon, clicorma) nisbaton nisbaton zoifdir (np*=0.322). Statistik ohomiyyatli
forqin asasan on kicik (2.2 mm) va on iri (2.8 mm) fraksiyalar arasinda agkar edilmasi gostorir ki,
ziilalin sintezi va toplanmasi miirokkab bir prosesdir va tokco donin dl¢iisiindon deyil, hom do
genotip vo otraf miihit amillorindon giiclii sokildo tosirlonir.

Bu, birinci baxigsda avvalki fikirlo ziddiyyet kimi goriine biler, ¢iinki adoton iri donlords
nisasta miqdarinin artdigi vo nisbi olaraq ziilal faizinin azaldigr gozlonilir. Lakin, bizim
naticalorimiz oksini gostarir. Bunun izahi ola bilar ki, iri va dolgun denlar iiciin talob olunan artiq
qida ehtiyat1 (karbonhidratlar vo =ziilallar) daha somaorali sokildo sintez vo kogiiriilo bilir.
Naticods, hom nisasta, hom do timumi ziilalin miitloq miqdar1 artir. Bizim miisahidomiz, iri
toxumlarin hom do daha yiiksok ziilal potensialina malik ola bilocoyini diisiindiiriir.

Bu gismon Panozzo ve Eagles (2000)-nin apardig1 tadqiqatin naticalori ilo uygun golir; onlar
geyd etmisdirlor ki, ziilalin miqdar1 vo keyfiyyati osason genetik amillor vo yetisdirmo soraiti ilo
miioyyan edilir. Lakin, bizim todqiqatimiz gostorir ki, c¢esidlomo yolu ilo iri toxumlarin
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secilmasi, arttim miqdarina birbasa tosir etmasa belos, imumi ziilal miqdarini artirmagq {i¢iin dolay1
bir strategiya ola bilor. Natico etibarilo, todqiqatimiz gostorir ki, don Olgiisiine gora ¢esidlomo,
imumi ziilal miqdarim1 artirmaq tgiin effektiv bir {isul ola bilor. Xiisusilo yiiksok ziilal
potensialina malik genotiplordo (mosolon, Loyaqotli-80 vo Xozri) iri toxum fraksiyalarinin
secilmasi, hom yiliksok mohsuldarliq, ham da yiiksok keyfiyyotli mohsul olds etmok baximindan
ohomiyyatli bir strategiya toskil edir.

Bugda endosperminin protein keyfiyyati ¢oroyin bisirmo keyfiyyotini miioyyon edon on
vacib amildir. Umumi protein miqdar1 eyni olan bugda donlorinden oldo edilon unlar, qliiten
proteinlarinin keyfiyyotindoki forqliliklor sababindon bisirma zamani ¢ox farqli naticolor gostora
bilor. (Aydogan va b., 2014)

Maraqlidir ki, ziilalin miqdart gostoricisindo do oxsar bir tendensiya miisahido olunmusdur.
Olok Olciisli artdiqca orta ziilal miqdarinin da artma meyli askar edilmisdir (F(2,27)=6.41,
p=0.005, mp>=0.322). Lakin, buradaki tosir digor gostoricilora nisboton nisbaton zoifdir
(Mp*=0.322). Statistik oshomiyyatli forqin yalniz on kigik (2.2 mm) va on iri (2.8 mm) fraksiyalar
arasinda askar edilmasi gostorir ki, ziilalin sintezi vo toplanmasi nisbaton miirakkab bir prosesdir
vo tokco donin Olgiisiindon deyil, hom do genotip vo otraf miihit amillorindon giiclii sokildo
tosirlonir. Ziilalin miqdar1 vo keyfiyyati osason genetik amillor vo yetisdirmo soraiti ilo miioyyan
edilir. Lakin, bizim todqigatimiz iri toxumlarin hom do daha yiiksak ziilal potensialina malik ola
bilocayini diisiindiiron miithiim bir magami ortaya qoyur (Panozzo, Eagles, 2000).

NOTICOLOR

1.Apardigimiz todqiqata osason bu naticoys golirik ki, toxumlarin tomizliyini vo clicorme
qabiliyyatini yliksaltmok ii¢lin baslica todbir onlar1 tomizlomok vo gesidlors ayirmaqdir. 1000
donin kiitlesi yiiksok olan toxumlarin torkibinde daha ¢ox qgidalandirict madds olmasi vo daha
giiclii endospermo malik olmasi sabobiyls birinci ildo daha yaxsi clicorma gabiliyystinin olmasi
vo otraf miihitin stress faktorlarina daha dayaniqli olmasi ilo miisahids olunurlar.

2.Toxumun torkibindaki ziilalin miqdar1 va keyfiyyoti bugda unun istifado magsadini toyin
edon 6nomli bir faktdir. Todgiqat zaman1 miioyyon olunmusdur ki, 2,2 mm olok {izerinde qalan
niimunslords ziilalin faizlo nisboti daha asagi gdstoriciyo malik olmusdur. Bunun sobobi donin
Ol¢iisii artdigca onun torkibinds proteinin miqdarinin azalmasi, nisastanin miqdarinin artmasidir.

3.Bugda toxumlarinda tstiinliik togkil edon gliiten ziilallar1 (prolaminlor) onun ¢orakeilik
keyfiyyatini toyin edir, soya kimi bitkilords iss osas ziilal novii depo ziilallar1 olan globulinlordir.

4.Yilksok ziilal migdar1 toxumun clicormo qabiliyyotini artirsa da, toxumda nisasta
miqdarinin artmast ilo ziilalin (proteinin) azalmasi arasinda tobii bir olago mdvcuddur. Bu,
asasan, bitkinin mohdud karbon va azot resurslarini enerji (nisasta) vo struktur ziilallar1 arasinda
bolisdiirmosi ilo olagodardir. Noticodo, toxum daha ¢ox enerji ehtiyati (nisasta) toplayaraq
kiitlosini artirir, lakin bu, azotun ziilal sintezino yonoldilmasinin mohdudlagmasi hesabina bag
VErir.

5.Bugda toxumlarinin Olgiisiine goro c¢esidlonmasi onlarin  keyfiyyat gostoricilorino
ohomiyyatli doracoda tasir gostorir. Iri toxumlar daha yiiksok ciicarmo qabiliyyati, kiitlo vo ziilal
miqdar1 ilo xarakterizo olunur. Bu naticolor okin licilin yliksok keyfiyyatli toxum materialinin
secilmasi prosesindo ¢esidlomo texnologiyalarinin totbiinin elmi osasini toskil edir vo praktiki
kond tosorriifati istehsalinda mohsuldarligin artirilmasi {i¢iin tovsiys edilo bilor.
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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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N3YYEHUE MMOKA3ATEJENA KAUYECTBA Y TEHOTHIIOB HNIIEHUIIBI,
CI'PYIIIIMPOBAHHBIX 110 PABMEPY 3EPHA

Jleiiia I'acanoBa*, Aiicesanb JlabazanoBa
Hayuno-uccnedosamensckuti uncmumym 3emaedenus Munucmepcmea cenbcko2o X03iicmea
Asepbatioscanckoti Pecnyonuxu

HccnenoBanue ObIIIO HAampaBieHO HA ONPENENICHUE BIMSHUS MIPOLecca COPTUPOBKH Ha IOKa3aTelH
KayecTBa CEMsH TMILICHMIBI, MPOIMYIICHHBIX Yepe3 CUTa Pa3HbIX pa3sMepoB (2.2 mm, 2.5 MM, 2.8 MMm).
CraTucTUYECKUH aHaIM3 HAIJISAHO IIOKA3bIBAET, YTO C YBEJIMYEHHEM pa3Mepa CeMSIH BCXOXKECThb
(F(2,27)=18.78, p<0.001) u comepxkanme Oenka (F(2,27)=6.41, p=0.005) craTucTHYECKH 3HAYUMO
Bo3pactaroT. Camas KpynHas ¢ppakuus ceMsH (2.8 MM) UMella HauBBICHIMK POLIEHT BexokecTH (94.29%)
u conepkanue Oenka (14.71%).Pesynbpratsl uccieqoBaHus MOKa3aau, YTO COPTUPOBKA CEMSH MIIICHUIIBI
0 pa3sMepHbIM (PAKLUSIM OKA3bIBAECT CTATUCTUYECKH 3HAUYMMOE BJIMSHHE HAa UX OCHOBHBIC ITOKAa3aTeH
KadyecTBa. TOYHAs COPTUPOBKA, MPOBEJICHHAs C HKCIOJIb30BaHHEM oOopymoBanusi Sortimat-Pfeuffer,
BBISIBHJIA, YTO ceMeHa KpymHou ¢dpaxmum (2.8 mMM) oOmagaror Gonee Bbicokod Maccoit 1000 3epew,
BBICOKOW BCXOXKECTBIO M ONTUMAJIbHBIM COepkaHueM Oeska. HakomaeHne oCHOBHOW Macchl ceMsH Ha
cutax 2.8 MM U 2.5 MM TIOATBEPXKAAET, 9TO OTOMpArOTCS Oojiee KpPYyIHBIE W 3I0POBBIE CEMEHa. JTOT
MPOIIECC COPTHUPOBKH OOECIeYrBaeT pPaBHOMEpPHOE IMPOpACTaHWE TMPH MOCEBE, TO3BOJISIET OTICIUTDH
ciadble 1 JeeKTHBIC CEMEHa, ONTUMU3UPYET PAcXo/1 SHEPTUU U yaoopenuit. CiieioBaTeIbHO, pacTCHUS,
BBbIpAILlEHHbIE W3 OTCOPTHPOBAaHHBIX CEMSH, MMEIOT 0Ooiee OJHOPOAHBIH pa3Mep U KadecTBO, 4YTO
MOBBIIIAET UX PHIHOYHYIO CTOMMOCTH.B yacTtHOCTH, y copTa Xa3pu (cymepaiura) OblJIO OTMEYEHO, YTO
Macca ceMsiH KpymHOW ¢pakuuu Obima Ha 0.3 rpamMma BbIIE 1O CPaBHEHUIO C CEMEHAMH MEJIKOH
(pakuuy, 9TO yKa3bIBacT Ha MEHBILEE KOJINYECTBO 1e(EKTOB Y BEICOKOKaueCTBEHHBIX ceMsH. IlocT-xoK
tecT ['eiimca-Xayana moATBep AT CTATUCTUYECKA 3HAYNMYIO Pa3HHUILY MEXKIy cCaMOi MeNKoH (2.2 MM)
camoit kpyrHo# (2.8 mm) pakiusimu (p<0.01). Pe3ynbTarhl MOKa3pIBaOT, YTO COPTUPOBKA C TIOMOIIBIO
obopyznoBanus Sortimat-Pfeuffer nossonser sd¢exTnBHO 0TOMpaTh BBICOKOKAYECTBEHHBIE CEMEHA.
Ot6op ¢pakumit 2.5 MM u 2.8 MM U1 noceBa oOecrieduT OoJiee BBICOKYIO BCXOXKECTb, pAaBHOMEPHOE
MOSIBIICHHE BCXOJIOB H, CIJIEZIOBATEIbHO, OoOJice BBICOKYIO IPOJAYKTUBHOCTH. JlaHHOE HcCcieoBaHue
SMIIUPHYECKH TIOATBEPKAAET BYKHOCTh COBPEMEHHBIX TEXHOJIOTHI COPTHPOBKH B YIyUIIEHHH KadyecTBa
ceMsiH. Pe3ynbraThl McClIeOBaHUS MOTYT CIIY>KUTh HAay4HOH OCHOBOH aJisi (POPMUPOBaHMS CTpaTErwid
MIPOM3BOJICTBA BBICOKOKAUECTBEHHBIX CEMSH, MOBBIIICHUS 3()()EKTUBHOCTH CENEKIMOHHBIX MPOTpaMM H
YKpEIUIEHHsI TPOI0BOJIBCTBEHHOM 0€30MIaCHOCTH CTPAHBI.

Kniouegwie cnosa: npoyenm scxodcecmu, oucnepcuonnuiii ananuz (ANOVA), copmupoeka cemsin,
cuna pocma cemst, cooepacanue bexa

Capa tagdim etmisdir: redaktor Hamlet Baykisi oglu Sadigov, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 24.02.2026

Takrar islanmaya gondarilma tarixi: 25.03.2026

Capa qabul edilmoa tarixi: 20.04.2026
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Azarbaycan Respublikas1 EIm va Tahsil Nazirliyi
Genetik Ehtiyatlar institutunun EImi Osarlori
jurnalinda ¢apa taqdim edilan maqalslora qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Azorbaycanin ilk elmi jurnali olarag BMT-nin ©Orzaq vo Kond Tosorriifatt Toskilatinin
(FAO) Agrar Elm vo Texnologiya iizro Beynolxalq Sisteminds (AGRIS) 25.03.2022-ci il
tarixinda indekslogdirilmis va xiisusi identifikasiya kodu (ISSN 2223-5817, Online - 2790-7988)
almis Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun Elmi
Osorlori jurnalinda genetika vo genomika , bioloji ehtiyatlar vo seleksiya, biokimiya vo
fiziologiya va yaxin elmlorin miixtalif sahalorine aid orijinal, fannlorarasi todgiqatlarin naticalorini
oks etdiran, avvalar dorc edilmoyan, tezis istisna olmagla, digar jurnal va kitaba darc edilmak tigiin
toqdim edilma morhoalasinds olmayan yiiksok keyfiyyatli mogaloalar ¢ap edilir.

Miislliflorinin movqeyi redaksiyanin movqeyi ilo iist-iisto diismayan va eloca do seriya
maqalalar darc edilmir.

Jurnalda ¢ap edilmak ti¢iin bu Qaydalara uygun olaraq Azarbaycan, ingilis va rus dilind
yazilan magqalalor gobul edilir.

Elmi todgiqat xarakterli mogalonin hacmi uygun olaraq 4-8 sohifads vo icmal xarakterli maqalo
iso 8-10 sohifadon ¢ox olmamagla tortib olunmalidir. Azarbaycan dilinds taqdim olunan magalanin
sonunda ingilis va rus dillerinds, ingilis dilinds toqdim olunan mogalonin sonunda Azarbaycan va rus
dillarinda, rus dilinda toqdim olunan mogalanin sonunda isa Azarbaycan va ingilis dillarindo eyni
mozmunlu xiilasslor verilmolidir. Maqalodo agar sozlor vo UOT indeksi gostorilmalidir(UOT
indeksinin doqiqliyino redaksiya heyati mosuliyyst dagimir). Maqalonin baghigi qisa olmali,
mozmunu ks etdirmali vo 100 isaradan artiq olmamalidir.

Moagqalalorin qurulusu:
1. Elmi todgiqat xarakterli magalslor bu Qaydalara uygun olaraq tortib edilir:

GIRIS;

MATERIAL VO METODLAR;

NOTICOLOR VO ONLARIN MUZAKIROSI;

YEKUN (icmal xarakterli mogaloslar tiglin macburi deyil);

ODOBIYYAT.
Icmal xarakterli mogalolorda bashqlarin bélgiisii miialliflorin ixtiyarina buraxilir.
1.2. GIRIS bolmoesindo todgiqata dair son dovrlords goriilon islorin qisa icmali verilir vo
todqgiqatin aktualligi asaslandirilir;
1.3. MATERIAL VO METODLAR bédlmosindo todgigatin material(lar)i, yerino yetirildiyi
metodik tisullar vo aparilmasinda istifado olunan cihazlarin markasi (istehsal edildiyi 6lkonin adr)
gostarilir;
1.4. NOTICOLOBR VO ONLARIN MUZAKIROSI bolmosindo todqigatin gedisi, alinan
naticalor vo onlarin miizakirasi elmi todgiqata uygun olaraq sorh edilmakls verilir. Todqigatin
naticolorinin togdiminds codval, diaqram, grafik, sxem, sokil, histoqram, kimyovi va riyazi
formullardan istifads oluna bilar;
1.5.  YEKUN bolmasinds tadqgigatin naticalori xiilaso olaraq verilir;
1.6. ODOBIYYAT bolmosindon ovvel, zorurot yarandigi hallarda todqiqatin  yerino
yetirilmosindo foaliyyoti olan soxslors vo ya elmi miiossisolora 2-3 climlodon ¢ox olmamagla
tosokkiir etmok ticiin MINNOTDARLIQ bolmasinin verilmasi istisna olunmur.

VVVyvgEer
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2. Moqalalorin tortibi qaydalari:

2.1. MS Office Word programinda (versiya 97-2003 vo yuxari) yigilir;

2.2. Format A4. Sohifanin konarlari: yuxaridan - 2,5 sm, asagidan - 2,5, soldan - 3 sm, sagdan -
1,5sm;

2.3.  UOT indeks gostarilmali (harflorin srifti - yagl, sola diizlonmis, 6l¢ii- 12);

2.4. mogalonin adi (harflorin srifti - yagl vo boyiik harflarls, sola diizlonmis ,0l¢ii- 14);

2.5.  miiollif(lor)in ad1 va soyad: boyiik harflorla, asas miiallifin ad: ise ulduzla isaralonmoli (srifti -
yagli, sola diizlonmis, 6l¢ii-11);

2.6. miiallif(ler)in tadgiqat apardigi vo ya faaliyyat gostardiyi elmi miiossisonin tam adi, tinvan va
asas miiallifin elektron pogt tinvani (srift - adi kursiv, sola diizlonmis, 6l¢iisii- 11, “E-mail” vo ya
“E-poct “sozlori yazilmamaqla);

2.7. moqalonin annotasiyasi mogqalonin yazildigi dildo - 250 sozdon az olmamaqla (srift -
yagli, adi, konarlara diizlonmis, 6l¢ii- 11);

2.8. acar sozlor (say1 7-don ¢ox olmamagla) annotasiyadan sonra verilir (srift - yagh kursiv, lgii-
11);

2.9. mogalonin osas motni: srift - Times New Roman, adi, konarlara diizlonmis, dlgiisii- 12,
interval- 1, asas motnin abzas dl¢iisii - 0,75 sm (girinti daxilo);

2.10. bélmolorin bashiglar: srift — yagli, bdyiik harflorls, 6l¢ii-12;

2.11. moqalonin sonunda (“ODOBiYYAT” bashigmdan sonra) moqalonin yazildigi dilden basqa
iki dildo do (Azarbaycan dilinds yazilan mogqalaloar tigilin rus va ingilis dillorindo, rus dilinds yazilan
moqalslor iiclin Azorbaycan vo ingilis dillorinds, ingilis dilinds yazilan moqalslor {igiin iso
Azarbaycan va rus dillorinds 250 sézden ibarat) xiilass (annotasiya) vo agar sozlor verilir (
“XULASO”, “SUMMARY” vo ya “PE3IOME” bagliglar1 yazilmur);

2.12. moqalonin adi ortada yazilir, srift - yagh, boyiik horflarla, 6l¢ii-11);

2.13. miiolliflorin ad1 vo soyad: ortada yazilr, : srift — yagh , dlgii-11);

2.14. isin yerino yetirildiyi vo ya miiollif(lor)in foaliyyot -gdstordiyi elmi miiossisonin adi (srift -
kursiv, ortada, 6l¢ti-11);

2.15. xiilasonin motni : srift — adi, 6l¢ii-11;

2.16. agar sozlor (srift —yagl , olgii- 11).

3. [lllistrativ materiallar, formul va cadvallor

3.1. Cadvallarin eni 17,0 sm-don ¢ox olmamali, matnda cadvallars verilon istinadlar:

(Cadval 1), (Cadval 2), yaxud (Cadval 1, 2) va s., Cadvalin adi cadvalin baginda yazilir. Cadval 1
(srift - yagh, 6lcii-11). Cadvalin ad1 (srift - adi, 6l¢ili-11). Gostaricinin adi (srift - yagli, 6l¢ii-11;
rogomlor (srift - adi, dlgii- 11);

3.2. Sokillara, sxemlora, grafikloro moatnds istinad Sokil sozii altinda birlasdirilir( (Sakil 1), (Sakil
2) va ya (Sakil 1, 2) vo s. Sokillorin eni iso 17,0 sm-don ¢ox olmamalidir. Sokil 1 (srift - yagl),
sokilin adi gokilin altinda yazilir;

3.3, Sokilin ad (srift - yagh, 6lgii-11). Sokilalti izahat (srift - adi), absis, ordinat oxlarmin adlar, sorti
isaralori vo digor legendlor (srift - yagli), absis va ordinat oxlarinin gostaricilari va ya raqamlori
(srift - adi) verilir;

3.4. Qrafiklor uygun grafik proqramlarla (“MS Excel”, “Sigma Plot”, “Origin” va s.) tortib
olunur;

3.5. Kimyoavi formullar miivafiq programlar — “SymyxDraw”, “ChemDraw”, “ChemOffice” vo
s., riyazi formullar iso “MS Equation”, “MathType” vo s. formul redaktorlarindan istifado
edilmoklo yigilir. Riyazi formullarin sayr 1-don artiq oldugda onlar ndmralonorak, kimyavi
formullarin iso altinda vo ya yaninda adi1 yazilmaqla monsublugu bildirilir;

3.6.  Saokillor miivafiq fotoredaktorlarla islonarok motnds yerlosdirilmalidir. Ayrica taqdim olunan
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sokillar “jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/ditym-don az olmamali.

4.  Odabiyyatlara istinad va adabiyyat siyahisinin tortibi

4.1. Odobiyyat siyahisinda abzas olgiisii - 0,25 sm (girinti xarico);

4.2. Mogalodo asason son 5-10 ilin elmi magalslarino, monografiyalara va digar etibarli monbalora
ustiinlik verilir;

4.3. Odobiyyatlara istinad edilmo motndo dairovi métarizods (manbo nisani, yaxud miallifin ad1)
gostarilmoklo verilir. Istinad ilk miiallifin soyadim, maqalonin (manbenin) nasr olundugu ili 6ziinds
ehtiva edir;

4.4. Oziino istinad 2-don ¢ox olmamalidir;

4.5. Odobiyyat siyahisinda monbolar olifba sirasiyla, ovval Azarbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin olifbal1 digar xarici dillords olanlar da diiziiliir;

4.6. Odabiyyatlar manbonin ¢ap olundugu orijinal dilds vs ardinca transliterasiyasi verilir;

Mas.: Maqalaya istinad

Oliyev D.R. NaCl duzunun miixtalif qatiliglariin bugda (T.durum Desf.) genotiplorinin bazi morfoloji
gostaricilorina, malondialdehidin migdarinda vo kataloza fermentinin faalligina tosiri. AMEA-nn
Xobarlari (Biologiya va Tibb elmlori). 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., AuTonoBa O.FO., Muponenko H.B., 'appuienko T.A., Apanacenxko O.C.
VYcroitunBocTh KapTtodens K KapaHTUHHBIM OO0JIe3HSAM. Basunosckuti JCypHan 2eHemuku u
cenexyuu. 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

Isgarov A. Qarabagin florasi, bitki Ortiiyii vo bitki ehtiyatlarin todqiqinin asas istiqamatlori.
“Qarabagin biomiixtalifliyi, torpaq vo su ehtiyatlari: ke¢misi, bugilinii vo golocoyi” mdvzusunda
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. [IpusnakoBas komneknus Raphanus sativus L. BUP. B: C6.
TE3UCOB MEXAyHap. KoHG. «125 nmer mpukianHoit 6oranuku B Poccum», 25-28 Hog0. 2019 r.
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., Mommoadov Z.A. Danli-taxil bitkilorinin seleksiyasi sahoasinda
tadqiqat islorina dair tarla tocriibalorinin metodikasi. Bak1 :”Miisllim nagriyat1”, 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)]

BasuiioB H.W. VMmynuter pacrennii K HHOEKIIMOHHBIM 3a0omeBanusm. 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 VVascular Plants. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Odobiyyat monbslorinin verilms ardicilligi: moqalonin mislliflori (srift-yagli), motorizodo
moaqalonin ¢ixdig1 il, maqgalonin adi, dorc olundugu dorgi, dorginin cildi, ndmrasi va sahifalar (srift-
adi).

5. Cap iglin mogalolor miialliflor torofindon genresjournal@gmail.com elektron
pogtuna, www.genresjournal.az saytinda "Electronic submission for GRI" bashg: altinda
gondorilir.

6.  Mogqalalor anonim raygilarin miisbat roylorindon irali golon redaksiya heyatinin gorari ilo
capa gondarilir.

7.  Redaksiyanin iinvani: Azarbaycan Respublikast EIm va Toahsil Nazirliyi Genetik
Ehtiyatlar institutu, Azorbaycan, Baki, AZ 1106, Azadliq pr., 155

8.  E-mail:genresjournal@gmail.com Tel.: (+99412) 562-99-28

QEYD: Jurnal ilds iki dofo nogr edilir. Bu Qaydalara uygun tortib olunmayan mogqalolor ¢ap
edilmir.
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TPEBOBAHUSA U ITPABUJIA

o(opMJIeHHS CTaTel, MPeICTABIEHHBIX K IyOJMKALMYU B )KypHaJIe
Tpyas! MHCTHTYTA FreHEeTHYECKHUX PecypcoB
MunucTepcTBa HAYKH M 00pa3oBanus AzepOaiizkanckoil PecyOimmku

Tpyaer MHCTUTYTa TEHETHYECKUX PECYPCOB MEPBBI Hay4HBIA KypHaT AsepOaiimkana,
IIPOUHIEKCUPOBaHHbIN [IpoOBOIBCTBEHHON U CenbCKOXO03siiicTBeHHONW opranuzauueii OOH
(PAO) m MexnyHapoaHo HHGOPMAITMOHHONH CHCTEMOM CEIbCKOXO3SWCTBEHHBIX HAayK U
texHosoruii (AGRIS) B 25.03.2022, umeronuii cenuaibHblii uaeHTuuKanunoHHbi koa (ISSN
2223-5817, Online - 2790- 7988), npuHMMaeT Ka4yeCTBCHHBIC, OTPAXKAIOIINE PE3YJbTATHI
OPUTMHAJIBHBIX, MEKIUCHUIUIMHAPHBIX HCCIIEJOBAHUN, paHee He ONyOJIMKOBaHHBIX (32
UCKITIOYEHUEM TE3HCOB) M HE MPEJCTaBICHHBIX Uil MyOJIMKAIMU B APYTrUe XKYpHAJIbl U KHUTU
CTaThM 10 TEHETUKE W TCHOMHKE, OHOJIOTMYECKMM pecypcaM M CeNeKIUH, OUOXMMHUU U
(bu3HONOTHH, a TAKXKE MO Pa3IUYHBIM 00JacTSIM CMEKHBIX HayK. CTaTbH, MpeACTaBICHHBIC IS
nyOimkanuu B KypHaie Tpyabl WHCTHTyTa, IOMKHBI COOTBETCTBOBATH «TPEOOBAHUSAM U
MpaBuiiaM 0POPMIICHHUS CTaTeiy.

Cepuiinble cTaTbu He y0uKyoTCsl. [lo3u1nu aBTOPOB M peJaKIUHU 0I’KHbI COBIIAAATh.

[IpuHuMaroTCsl CTaThbW, HANHCAHHBIE HAa OJHOM M3 TpeX S3BIKOB: a3epOAlONCAHCKULL
pyeekutt u anenutickuti. OObEM UCCIICOBATEILCKAX CTATeH JOIDKEH COCTaBIATh 4-8 crpaHwmil
COOTBETCTBEHHO, a 0030pHbIE CTaTbU HE JIOJDKHBI MpeBblmaTth §-10 cTpanui. B koHie crarei,
MIPE/ICTABICHHBIX Ha a3epOailJKaHCKOM S3bIKE, JIOJDKHBI COJEp)KaThCsi AaHHOTAlMM Ha
AQHTJIUMICKOM M PYCCKOM  SI3bIKaX, COOTBETCTBYIOIIUX COJEP)KAHUIO, B KOHIE CTaTel,
MIPE/ICTAaBICHHBIX Ha aHTJIMIICKOM SI3bIKE - Ha a3epOaiiKaHCKOM M PYCCKOM f3bIKaX, a B KOHIIE
CTaTeil, MpeACTAaBIEHHBIX Ha PYCCKOM SI3bIKE - Ha a3epOail’kaHCKOM U aHIJIMHCKOM S3bIKaXx.
KiroueBsle cnoBa u uuaekc YJIK nomkHbl OBITH yKa3aHbl B CTaTbe (pelakuus HE HECeT
OTBETCTBEHHOCTH 3a JIocToBepHOCTh MHAeKca Y /IK). Ha3zBanue craThbu HOMKHO OBITH KPAaTKUM,
OTpaXkaTh cojiepkanue 1 He npeBbimath 100 cuMBOIIOB.

Crpykrypa crareii:

Crarbu nccne10BaTeNIbCKOro XapakTepa J0JKHbI BKIIF0UATh CIESIYIOIIUE Pa3aeibl:
BBEJIEHUE

MATEPUAJIBI U METOJbI

PE3YJIBTATBI 1 UX OBCYXKJIEHUE

3AK/IIOYEHME (Heo0s3aTesbHO ISl cTaTell 0030pPHOI0 XapaKTepa);

CIIMCOK JINTEPATYPbI

B ocobbix cuywasx Ttaxke npunuMaercs paszoer BJIIATOHAAPHOCTD (e OGonee 2-3
npemioxenuit) pazmenieHubiii 10 CIIMCKA JIMTEPATYPBI, ¢ BeipaxkxeHuem 01arogapHOCTH
JIMIIaM WM HaAyYHBIM OPTaHU3aLUsAM, UIMEIOLTM OTHOIIEHHUE K BBITIOJHEHUIO PAOOTHI.

B 0030pHBIX CTaThsIX pa3jieneHe 3aroJI0BKOB OCTABJIEHO HA YCMOTPEHHE aBTOPA.

1.2 B pasgene BBEJAEHME npuBoautcs kpaTkuii 0030p UCCiIeI0BaHUN B JaHHOM 00JacTh 3a
MOCJIEHHE T'OJIbI U 00OCHOBBIBAETCS aKTYyaJIbHOCTh IIPOBEACHHOIO HCCIIEIOBAHUS;

1.3 B paznene MATEPUAJIBI U METO/IbI 10/1kKHBI OBITH SICHO OIMCAHBI HCITOIB3yeMbIC B
KayecTBe OOBEKTOB MCCIIEIOBAHUS MaTepUalbl U METO/Abl MPOBOJUMBIX HCCleAoBaHUM. [l
UCIOJIb3YEMOH ammapaTypsl U OOOpyIOBaHUS JOJDKHBI OBITh YKa3aHbl Mapka U CTpaHa
IIPOU3BOIUTEIIS;

14 B pasgene PE3YJIBTATBI U UX OBCYXIEHHUE nomxHbl OBITH OTPa)KEHBI XOJ
MIPOBEJCHUSI UCCIICAOBAHM, MOMYyYCHHbIE pe3yibTaThl U UX obOcyxaeHue. Ilpu odopmienun
pe3yabTaToOB

=

VVVVYEQRE
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MO>KHO HUCIIOJIb30BaTh TAOIUIBI, TpaduKu, cXeMbl, (hoTorpapuu, XUMUIECKAE U MAaTEMaTHIECKUE
hopMybL.

1.5 B pazaene SAKJITFOUEHME npuBoutcst 000011eHIE PE3YIIBTaTOB HCCIIEIOBAHMS.

1.6 TIlepen pasmenom JIMTEPATYPA 1pu HE0OXOOUMOCTH JOIMyCKaeTcs Ja00aBlICHHE
paznena BJIATI'OAAPHOCTH nns OnarogapHOCTH JIMIAM WM HAYYHBIM  yUPEKACHUSM,
y4acTBOBABIIIMM B UCCIICIOBAHHSIX, HE 00JIee UeM B 2-3 MPEITIOKCHHUSIX.

2. TIpaBuia ogopMmiieHUs CTaTei:

2.1 Crarsu npencrasisiores B popmare MS Office Word (Bepcun 97-2003 u Bbiiie);

2.2. ®opmar A4. Ilons ctpaHuibl: BepxHee - 2,5 ¢M, HIKHee - 2,5, eBoe - 3 cM, mpasoe - 1,5 cm;

2.3  VYkazwiBath uHIEKCH YK (mpudT - KUpHBINA, C BEIpaBHUBAaHUEM IOJIEBOMY Kparo. Pa3mep:
12)

2.4 HazBanue crathu (WIpU(T - KUPHBIN, 3arjJaBHbIMA OyKBaMH, BBIPABHUBAHUE - MO JICBOMY
kpato. Pazmep: 14);

25 VMg u damunus aBTopa (aBTOPOB) 3ariiaBHBIMU OyKBaMH, JOJKHBI OBITH YKa3aHbl yd&Has
CTENeHb W HAy4YHOE 3BaHHE, OCHOBHOW aBTOp YKa3bIBaeTCs 3BE3M0YKON (mpudr -
MOJTY>KUPHBIN, BEIpaBHUBaHUE 110 JieBoMY Kpato. Pazmep: 11);

2.6 [lonHoe Ha3BaHHWE U aqPEC HAYYHOT'O YUPEKIACHHUsS, B KOTOpOM paboTae(ro)T uiu Beae(y)T
CBOIO HAYYHYIO JIESITEIbHOCT aBTOP(bI), a TAKKE a/Ipec dJIEKTPOHHOM MOYTHl OCHOBHOTO aBTOPA
(mpudT-00bIYHBIA  KypCHB, BBIPABHHUBAaHWE 10 JieBOMy Kpawoo. Pasmep:11). (Cnosa e-mail
WA «QJICKTPOHHAM IMoYTa» HE HpOHI/ICbIBaIOTCSI);

2.7 AHHOTanMsl CTaThu - Ha s3bIKE OodopmileHHs cTatbu - He Ooinee 250 cioB (mpudt -
YKUPHBIN, TPOCTOM, BEIPOBHEHHBIN. Pa3zmep: 11);

2.8 KitoueBble ciioBa (He Oosiee 7-U CIOB) - CTaBATCA IOCJE€ aHHOTAUMU (WIPUDT - KUPHBIIA
Kypcus. Pa3mep: 11);

2.9 OcHoBHO# TekcT craThu: mpudrt - Times New Roman, oObIvHBINA, BBIPABHUEBAHUE - IO
mmpute. Pasmep mpudta: 12. UntepBan: 1. Pasmep a63ama ocHoBHoro tekcra - 0,75 cm
(OTCTYI BHYTpPH);

2.10  3aryaBue pazaenoB: LIpU(T - KUPHBIH, 3arinaBHbIMU OykBamu. Pasmep: 12.

2.11 B xonre cratbu (nocie JUTEPATYPBI) npuBoautcs anrortanust (250 ciioB) U KiIt0YEBBIE CIIOBA
(3aronoBkn AHHOTALMSA, SUMMURY wunun PE3IOME He mpomuceBaroTcs) Ha JBYX S3bIKaXx,
OTJIMYHBIX OT sI3bIKa CTaThu (s cTared Ha a3epOallJKaHCKOM SI3bIKE HA PYCCKOM M aHTIIMHCKOM
A3bIKAX, JIA craTei Ha PYCCKOM A3BIKC Ha a3ep6aﬁ,[[)l(aHCKOM M aHTJIMHACKOM SI3BIKax M JUIA craTed Ha
AHTIIUIICKOM Ha a3ep0ailPKaHCKOM H PyCCKOM SI3BIKAX ).

2.12. Hazpanue Crarbu (Ipudt - XKupnsiii 3arnaBHsiii, BeipaBHuBanue - no neHrpy, Pazmep:

11).

2.13.  Vuunmans! 1 pamunun aBtopos (ILpudr - sxupHbIi, BeIpaBHUBaHUE - 110 CEpEIUHE, pa3Mep:

11).

2.14. Ha3BaHue M ajJpec HAy4YHOTO YUpEXJCHHs, TJle BBIIOJIHEHAa paboTa WM pPabOTarOT

aBTOpHI CTaThH, BeIpaBHUBaHUE - 10 cepeanHe. Llpudr- oObrunsbiif. Pazmep mpudra: 11.

2.15.  Tekcr annortauuu (ILpudt - 00bruHEI, pazmep: 11);

2.16. Kimouessie ciosa (ILIpudT - 00br4HbIi, pasmep: 11).

3. HNamwcTpaTHBHBIE MATEPUAJIbI, (OPMYJILI U TAOJIMIIBI:

3.1. Illupuna Tabnui He HOJKHA TpeBbIaTh 17,0 cM, CCBUTKM Ha TaOIULBI B TEKCTE JOJDKHBI
obITh crnenytomumu: (Tabmuna 1), (Tabnuua 2) win (Tabnauma 1, 2) u tak nanee. Hazpanue
TaOaUIBl UIeTcs B Havane Tabnunbl. Tabmuma 1 (mpudt - xupueid. Pazmep: 11). Hazpanue
tabmuiel (Lpudt - o6bransbiii. Pazmep: 11). Hazanue unaukaropa (Ilpudt - xupusriii, Pazmep:
11), 3nauenus (Lpudt - 0Ob1unbIi. Pazmep: 11).

3.2. B cratee dororpadum, rpaduku M cCXemMbl OOBEIUHSIIOTCS TOJ €AWHBIM Ha3BaHUEM -
pucyHok. CchUlKa Ha PUCYHKH B TEKCTE MPHUBOAUTCS ciemyronmm odpasom: (Puc. 1), (Puc. 2.)
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6o (Puc. 1, 2) u T.1. lllupuna pucynkos 17,0 cm. Puc. 1 (Lpudr - xupHbIii), Ha3BaHUE PUCYHKA
MUILETCS TIOJ] HUM.

3.3. Haspanme pucynka (Lpudt - xwupnbi, pasmep 11). [logpucynounsnii tekct (pudt -
oObIuHbIN); Ha3zBanme oceil abcumcchl, OpAMHATHI, YCJIOBHBIE 3HAKM M JiereHAbl (MIpUPT -
KUPHBI), 3HaUCHNUA WM HOMepa (IIpUQT - OOBIYHBIN) IPUBOIATCS.

3.4. T'paduku HOKHBI OBITH COCTABJICHBI COOTBETCTBYIOIMIMMH Tporpammamu (MS Excel,
SigmaPlot, Origin u T.71.).

3.5. Xwumudeckue (GOpMyJbl HAOMPAIOTCS C HMCIOJIb30BAHUEM COOTBETCTBYIOIIHUX PEIAKTOPOB
xumuaeckux popmyn - SymyxDraw, ChemDraw, ChemOffice u T.1., MaremaTnueckue GpopmyIibl -
MS Equation, MathType u ap. penakTopoB MaTematuueckux Gpopmyir. B ciydae npeacrasieHus
Oosiee OHOM MaTeMaTu4ecKor (popMyJibl, MPOBOAUTCS TOCIeN0BaTeIbHAs HyMepanus. Ha3Banue
WK pa3bsCHEHUE TIPUBOIUTCS JINOO PSIOM, JTNOO0 1101 (HOPMYITOH.

3.6. @ororpaduu ODKHBI OBITH 00pabOTaHBI COOTBETCTBYIONIMMH (DOTOpeaaKTOpamu.
dotorpaduu MOryr ObITh OTAEIBHO MpeacTaBieHbl B (opmare jpeg, tiff, bmp, pdf u ap. B
kayectBe HE MeHee 300 TOYeK/aroiM.

4.  JluTepaTrypHble CCHLIKU M COCTABJIEHNE CIIUCKA JIUTEPATYPHI:

4.1. Pa3mep ab3ana crimcka urepatypsl - 0,25 cM (0TcTyn cHapyxn);

42. B cratbe cneayeT OTAaBaTh MPEANOYTCHHE HAYYHBIM CTaThiM, MOHOTpadusM U
JIPYTUM JOCTOBEPHBIM HCTOYHHUKAM Iocieqaux 5-10 ner;

4.3. JlutepaTypHble CCHUIKM B TEKCTE JAOTCS B KPYTIbIX ckoOkax. CchbUiKa MpeacTaBiseTcs B
BHJIe (aMIUIAH ITIEPBOTO aBTOPA U TOJ[a U3JaHHS JINTEPATYPHOTO UCTOYHUKA;

44. He 6omee 2 cChIIOK HA CBOU TPY/AbI

45. B crnucke nutepaTypbl UCTOYHUKHU MPUBOAITCS O ajdaBuTHOMY mopsaky. CHavana Ha
azepOaiiKaHCKOM, 3aT€M Ha PYCCKOM (CIIaBSHCKOM), M B KOHIIE Ha JPYTUX MHOCTPAHHBIX S3bIKaX C
JATUHCKUM alipaBUTOM, BKITIOYAST aHTJTUHCKUIA;

4.6. Jluteparypa nObKHA OBITH TMpENCTaBleHA HA OPUTHHAIBHOM S3bIKE OIMYOJIMKOBAaHUS
HWCTOYHMKA, C MOCIEIYIOIEH TPaHCIUTEPALIUECH.

Ccebinka na cmamauio

Oliyev D.R. NaCl duzunun miixtalif qatiliglarnin bugda (T.durum Desf.) genotiplorinin bozi
morfoloji gostaricilorino, malondialdehidin miqdarinda vo kataloza fermentinin foalligina tosiri.
AMEA-nmn Xobarlori (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., Aurtonosa O.1O., Muponenko H.B., I'aBpuienko T.A., Apanacenko O.C.
YcroitunBocTh KapTtodens K KapaHTUHHBIM OOJIe3HSM. Basuno8ckuii Ji#CypHal 2eHemuku u
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VvJ17.223. [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.

Ccoiika na mamepuan Kongepenyuu
Isgarov A. Qarabagin florasi, bitki oOrtiiyli vo bitki ehtiyatlarinin todqiqinin osas istigamatlori.
“Qarabagin biomiixtolifliyi, torpag vo su ehtiyatlari: kegmisi, bugiinii vo golocoyi” movzusunda
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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. IIpu3nakoBas koiurekims Raphanus sativus L. BUP. B: C6.
TE3WCOB MEXAyHap. KoH(. «125 ner mpukinagHon 6otaHuku B Poccumy», 25-28 Hos6. 2019 1.
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.

Ccvinka na Knuzy

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Donli-taxil bitkilorinin seleksiyast sahasindo
todqiqat islorina dair tarla tocriibalorinin metodikasi. Baki :”Miisllim nasriyati”, 2008. [Musayev
AJ., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research
works on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BaBuioB H.W. UmmyHuTter pactenunii K MHQEKIMOHHBIM 3a0oneBanmsam. 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. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Tlopsnok mocneaoBaTelbHOCTU JMUTEPATYPHBIX HMCTOYHHMKOB: aBTOPBI CTaTbu (WIpUdT -
KHUPHBIN), TOA U3JaHUS B KPyrioil ckoOke (IpudT - oObIUHBIN), HA3BaHUE CTAThbU, HAa3BaHUE
MEPUOINYECKOT0 U3/1aHus - )KypHas, COOPHUK, TOM, HOMep U3AaHus ()KypHasia, COOpHHMKA, KHUTH),
HOMEp WJIM KOJIMYECTBO CTPaHMIL (IIpUQT - OOBIUHBIN).

5.  Crarbu JOMKHBI  OBITH  OTHpaBJICHBI MO  DBJEKTPOHHOM TMOYTE 1O  aapecy
genresjournal@gmail.com, caiit - www.genresjournal.az mosa 3aromoskom “Electronic
submission for GRI”.

6. Crarpu OyayT OTHpaBICHB B TIeYaTh I0 PEIICHUIO PEJAKIMOHHOW KOJUIETHH Ha
OCHOBAHUU TOJIOKUTEIIBHBIX OT3bIBOB AHOHUMHBIX PELICH3EHTOB.

7. Appec penakuuu: HWHCTUTYT reHeTHMYecKHX pecypcoB MuUHHCTEPCTBA HAyKH H
oOpa3zoBanusi AsepOaiimkanckoii PecnyOauxm, AsepOaiimxan, baky, AZ1106, mp.
Asameir, 155

8.  DmekrponHas noura: genresjournal@gmail.com; Ten.: (+99412) 562-99-28

INPUMEYAHME: xypHas BEIXOAUT ABa pa3a B rof. CTtaTbu, COCTABICHHBIE HE B
COOTBETCTBHUU C TPeOOBAaHUSAMU >KypHaja, He MyOIUKYIOTCS.
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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.

1. Structure of manuscripts:

1.1. 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.

YVVVVY
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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);

2.9.  The main text of the manuscript: font - Times New Roman, normal, alignment - in width. Font
size: 12. Spacing: 1. The size of a paragraph of the main text - 0.75 cm (indent inside);

2.10. Heading of sections: font - bold, in capital letters. Size: 12.

2.11. At the end of the manuscript (after the REFERENCES), an abstract (250 words) and
keywords (titles with the words ABSTRACT or SUMMARY should not be written) in two
languages different from the language of the manuscript should be provided (in Russian and
English for manuscripts in Azerbaijani, in Azerbaijani and English for manuscripts in Russian
and in Azerbaijani and Russian for articles in English).

2.12. The Title of the manuscript (Font - Bold Capital, Alignment - Center, Size: 11).

2.13. Initials and surnames of the authors (Font - bold, alignment - in the middle, size: 11).

2.14. The name and address of the scientific institution where the work was done or the authors
of the article are working, alignment - in the middle. The font is normal. Font size: 11.

2.15. Abstract text (Font - regular, size: 11);

2.16. Keywords (Font - regular, size: 11).

3. Ilustrative materials, formulas and tables:

3.1 The width of tables should not exceed 17.0 cm, references to tables in the text should be as
follows: (Table 1), (Table 2) or (Table 1, 2) and so on. The table title should be placed at the
top of the table. The word Table 1. (font - bold. Size: 11). The table title (Font - regular. Size:
11). Indicator name (Font - bold, Size: 11), values (Font - regular. Size: 11).

3.2 In the manuscript the images, graphs and diagrams are combined under a single name -
figures. References to figures in the text should be given as follows: (Fig. 1), (Fig. 2.) or (Fig.
1, 2), etc. The width of the figures is 17.0 cm. 1 (Font - bold), and the title of the figure is
written below it.

3.3 The title of the figure (Font - bold, size 11). Figure description text (font - normal); The names
of the abscissa, ordinate and legend axes (font - bold), values (font - normal) should be given.

3.4 Graphs should be drawn up by appropriate programs (MS Excel, SigmaPlot, Origin, etc.).

3.5 Chemical formulas are typed using the appropriate editors of chemical formulas -
SymyxDraw, ChemDraw, ChemOffice, etc., mathematical formulas - MS Equation,
MathType and other editors of mathematical formulas. Sequential numbering is carried out if
more than one mathematical formula is presented. The name or explanation is given either
beside or below the formula.

3.6 Images should be processed by appropriate photo editors. Images should be submitted
separately in jpeg, tiff, bmp, pdf, etc. format at least with a resolution of 300 dpi.
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4. Guidelines for the preparation of references:
4.1. The size of a paragraph of the list of references - 0.25 cm (indentation outside);

4.2. In the article, preference should be given to manuscripts, monographs and other reliable
sources of the last 5-10 years;

4.3. Literature references in the text of the manuscript should be given in parentheses. The
link is presented in the form of the first author’s surname and the publication year of the literature
source;

4.4. The literature sources should be listed in alphabetical order. For the first in Azerbaijani, then
in Russian (Slavic), and finally in other languages with the Latin alphabet, including English.

4,5, Literature source should be listed in the original language of its publication and then
indicated in transliteration;

4.6. The used reference sources are presented in the following order: the authors of the article (font -
bold), year of publication in parentheses (font - normal), the title of the article, name of the
periodical - journal, collection, volume, edition number (journal, collection, and book), number of
the pages (font - normal).

Citing a journal article

Oliyev D.R. NaCl duzunun miixtalif qatiliglarinin bugda (T.durum Desf.) genotiplorinin bozi
morfoloji gostaricilorine, malondialdehidin miqdarinda vo kataloza fermentinin foalligina tosiri.
AMEA-nin Xobarlari (Biologiya va Tibb elmlori). 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., AuTonoBa O.10., Muponenko H.B., I'appuienko T.A., Apanacenxko O.C.
VYcroitunBocTh KapTtodens K KapaHTUHHBIM OOJIe3HSAM. Basuno8ckuii J#CypHan 2eHemuku u
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