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Tetraploid bugdalarin névlararas: hibridlosmasinden alinmms (T.turanicum L. 451 x Langdon) F,
donlorinda ziilal genetik markerlorin komayi ilo gliadin ehtiyat ziilallarinin elektroforetik analizi
poliakrilamid gelinda va qlisin-asetat buferinds (Ph 3.1) aparilmisdir. Genetik analiz dsasinda bu
hibrid kombinasiyasinda gliadinkodlasdiran lokuslarin (Gld 1A, Gld 1B, Gld6A, Gld6Bvs 2Gld 1B)
allellori identifikasiya edilmisdir. Bu hibrid kombinasiyasinda 96 F, donlori ayri-ayrihqda
elektroforetik analiz edilmoklo qliadin allel komponentlor bloklarinin identifikasiyas1
hesablanma meyar asasinda aparilmisdir. Nasildon-nasilo ilisikli blok soklinds 1:2:1 nisbatindo
irson kecon elektroforetik komponentlorin F, donlorindo irsike¢moasi xiisusiyyatlori tadqiq
edilmisdir. Elektroforetik analiz zamam Langdon bark bugda sortu bu hibrid kombinasiyasinda
gliadin allellorinin identifikasiyasinda sort-marker (Gld 1A3, Gld 1B8, Gld6A1S, Gld 6B1vs 2 Gld
1B5) kimi gotiiriilmiisdiir. Bu hibridlosmadon alinmis F, hibrid danlorinin elektroforeqramalarina
nazor saldigda Gld 1A lokuslarimin allelorinin bazi elektroforetik komponentlorinin homo- va
heteroziqot vaziyyatlords iist-iista diisdiiyiindon onlarin F, nasil danlorinds qliadinkodlasdiran
lokuslarin allellorin genotipds parcalanmasi 1:2:1 nisbatinds deyil fenotipda tozahiir edildiyi kimi
3:1 nisbatindo olmusdur. Amma elektroforeqramada Gld 1B, Gld 6A, Gld 6B vo 2GId 1B
lokuslarinin allellorinin kodlasdirdigi EF komponentlorinin homo- vo heteroziqot vaziyyatlorinin
tam aydinliqla miisahido edilmasi yeni allel komponentlor blokunu identifikasiya etmays imkan
verir. Bu hibridlosmads ana forma kimi gotiiriilmiis T.turanicum L. 451 niimunasinin donlorinda
GIld 1B lokusu ilo yanasi yerloson vo homin lokusun sintez etdiyi qliadin komponentlari ilo eyni
zonada yerlason 2Gld 1B qliadin elektroforetik spektrlorinin F, hibrid naslinds irsike¢ma
xiisusiyyatlori ilk dofs todqiq edilmisdir. Novlorarasi hibrid kombinasiyasimin F, donlorinin
elektroforetik analiz naticasinds gliadinkodlasdiran lokuslarin yeni allel komponentlor bloklar:
(Gld 1A22, GId 1B29, Gld 6A28, Gld 6B1vs 2 Gld 1B6) identifikasiya edilmisdir.

Acar sizlar: bugda, endosperm, ehtiyat ziilallar, qliadin, lokus, allel, komponentlar bloku
GIRIS

Diinyada vo o ciimlodon, Azorbaycanda bitki ziilalaina olan tolobatinin osasini donin
endosperminds olan ehtiyat ziilallar toskil edir. Bugda doninin endosperminin asasini toskil edon
bu ehtiyat ziilallarina kleykovina (qluten) ziilallar1 da deyirlor. Ehtiyat ziilallar1 qliadin vo
gliiteninlor bugda doninin endosperminin  80%-0 qodorini toskil edir. Yiiksok ziilal
molekullarinin miirakkob kompleksini toskil edon kleykovina (qluten) suda hall olmayan elastik
halmasik ziilali maddodir(Kperosuy, 1991; Co3unos, 1985).

Bitki genetik ehtiyatlarinin, seleksiya prosesinin, sort sinaginin, toxumculugun, toxuma
nazaratin vo hibrid kombinasiyalarinin populyasiyalarinda komiyyat vo keyfiyyst slamatli yeni
homoziqot formalarin se¢ilmaesi DNT vo ziilal markerlorilo todqiqine osaslanmasi giiniin
tolablorindadir. Tetraploid bugda novlarinin bioloji miixtslifliyini miioyyon edon ziilal genetik
markerlorinin katoloqunun yaradilmasi, bu sahslords ¢alisan todqiqat¢ilarin qarsisinda duran bir
sira elmi vo totbiqi masalslori daha tez vo rahat hall etmoys imkan yaradir. Yeni moahsuldar vo
keyfiyyotli sortlarin yaradilmasi {i¢lin cinslorarasi egilops, ¢ovdar, bugda vo yabani, modoni
bugdalarin novloraras1 miixtalif genotiplorin hibridlogsmosino daha c¢ox {istiinliik verilmomaosi
daha mogsadouygundur. Ferment, izoferment, donds ehtiyat ziilallar1 gliadin, gliitenin vo DNT
markerlorinin elktroforetik analizi, bu markerlora goro genetik miixtolifliyin dyronilmosino vo
eimi-nozari va praktiki masalalorin halline bdyiik imkan yaratdi (Axmenos, 1992; Kapumos u 1.,
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2012; Konapes, 2006; Hengeraes u.x., 2014, Feldman et al., 2012; Fu et al., 2009; Huang et al.,
2002; Nishio et al., 2007; Cagsiros, 2018).

Genetika vo seleksiyanin aktual problemlorindon biri do gliadinin elektroforetik
komponentlarinin polimorfizminin xarakterini vo bugda deninds bu ziilalinin EF spektrlorinin
irsilik (irson otiirtilma) ganunauygunluglarinin 6yronilmosidir (Co3zunos, 1988).

Sortlararas1 ¢arpazlasma noticasindo alinan noslin hibridoloji analizi gostorir ki, bir
xromosomda yerloson gliadinkodlagdiran genlor (gen klasterlori) bir gliadinkodlasdiran lokusda
toplanmisdir ki, burada on uzaq genlor bir-birindon rekombinasiyanin 1%-ni togkil edon
mosafodo yerlosmislor (MetakoBckuii u 1., 1986). Bu naticoyo valideyn formaya moxsus gliadin
elektroforetik komponentlarinin irsi olaraq ilisikli 6tliriilmasine asason golmok olar.

Qliadinin komponent torkibina gors farqlonon iki miixtalif sortun hibridlogdirilmasi zamant
F1 hibrid toxumlarinda hor iki valideynin komponentlori agkar olunur ki, bu da kodominant
irsilikdon xobar verir (MetakoBckuii u n., 1985). F; hibrid toxumlarinda genlorin doza effekti
miisahids olunur ki, bu da EF spektrinds ana formaya moxsus gliadin komponentlorinds intensiv
tozahiir edir. Bu bugda doninin endosperminin triploid (3n) xarakteri ilo izah olunur (Co3unoB u
a., 1981).

MATERIAL VO METODLAR

Tetraploid bugdalarin ndvlorarast hibridlosmosinds yerli T.turanicumJakubz. 451 vo
introduksiya olunmus Langdon bork bugda sortundan istifado edilmigdir. Bu hibrid
kombinasiyasindan alinmis F, donlorinin endosperminds ehtiyat ziilallar1 gliadininelektrforetik
analizi poliakrilamid gelinds (A-PAGE) Poperelya vo omokdaslarmin metodikasi osasinda
apartlmigdir (Ilomepensi, 1989). Hibridoloji analiz zamani qliadinkodlagdiran lokuslarin
allellorinin irsikegmasi vo identifikasiyasi X2 hesablanma meyar1 asasinda aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Donin endosperminin osasini toskil edon ehtiyat ziilallar gliadin vo qliitenin sinez edon
genlor (gen klasterlori) 1A, 1B, 6A vo 6B homeoloji xromosomlarin uygun olaraq qisa vo uzun
¢iyinlorinds lokallagmisdir.

Tetraploid bugda novii T.turanicum va bark bugda sortu Langdonun arasinda aparilmis
hibridlosmadon alinmis F, nosil donlorinds gliadinkodlasdiran lokuslarin allel komponentlor
blokunun identifikasiyast1 EF analizin noticolorine uygun aparilmisdir. Bu  hibrid
kombinasiyasinda valideyn kimi gétiiriilmiis T.turanicum 451 niimunosinin vo Langdon bork
bugda sortunun qliadin elektroforeqramalar1 verilmisdir (Sokil 1). Langdon bork bugda sortu bu
hibridlosmados sort-marker kimi gotiiriilmiisdiir. Belo ki, alinmis 96 F, hibrid donlorinin gliadin
ziilallarmin elektroforetik analizi edilmisdir (Sokil 2, 7). Belo ki, bu sort-markerin
qliadinkodlasdiran lokuslarmin allel komponentlor bloklart malumdur (Gld 1A3, Gld 1B8, Gld
6A15, Gld 6B1). Bu hibridlosmodon alinmis F; hibrid donlorinin elektroforeqramlarina nozor
saldigda GId 1A vo GId 1B lokuslarmin allelorinin bazi EF komponentlorinin homo- vo
heteroziqot voziyyetlordo iist-listo diisdiiyiindon onlarin F, nosil donlorindo gliadinkodlasdiran
lokuslarin allellorin genotipds pargalanmasi 1:2:1 nisbatinds deyil fenotipds tozahiir edilon kimi
3:1 nisbatinds olur. Amma elektroforeqramda Gld 1B, Gld 6A, Gld 6B vo 2GId 1B lokuslarinin
allellorinin kodlasdirdigt EF komponentlorinin homo- vo heteroziqot voziyyetlorinin tam
aydinligla miisahido edilmosi yeni allel komponentlor blokunu identifikasiya etmoys imkan
verimigdir. Bu hibridlosmado ana forma kimi gotiiriilmiis T.turanicum L. 451 niimunasinin
donlorinds 2Gld 1B gliadin elektroforeqraminda miisahido olunan 2 vo 3-cii EF spektrlorinin F»
hibrid neoslinds irsikegmo xiisusiyyetlori todqiq edilmigdir. Hibrid kombinasiyasinda Gld 1B
lokusu ilo yanast yerlosmis 2-ci lokusun 2 Gld 1B5 allel komponentlor bloku sort marker olan
Langdon bark bugda sortunda identifikasiya edilmisdir.
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Sakil 1. Tetraploid bugdaniimunasi 1-T.turanicum L. 451 vo 2-Langdon bark bugda sortunun donlorinin
EF analizi.

T.turanicum noviino aidT.turanicum L. 451 niimunoasi ilo Langdon bork bugda sortunun
hibridlogsmasindon alinmig F; nosil donlorinds gliadinkodlasdiran lokoslarin 2 Gld 1B5 vo 2 Gld
1B6 allel komponentlor bloklarinin gliadin elektroforeqramalarinda rastgalma tezliyi miixtalifdir.
Bels ki, bu hibrid kombinasiyalarinda 2 Gld 1B5 va 2 GId 1B6 allelorinin homo- va heteroziqot
vaziyyatlarine nazor saldiqda goriiriik Ki, 2 Gld 1B5 allel komponentlor blokuna, 1, 2, 4, 5, 15,
25, 29, 34, 35, 44, 45, 46, 49, 54, 55, 58, 59, 62, 66, 75, 78, 92, 95, 96 vo 102, har iki allel
blokunun istirak etdiyi heteroziqot (2 Gld 1B5 + 2 Gld 1B6) allelors iso 3, 9, 10, 11, 14, 17, 19,
20, 21, 22, 27, 28, 30, 31, 33, 38, 42, 43, 47, 48, 52, 53, 56, 63, 64, 65, 67, 70, 71, 72, 76, 77, 79,
81, 83, 87, 88, 89, 90, 97, 98, 101, yoni T. turanicum L. 45Iniimunasino aid olan hibrid
doanlarinda gliadinkodlagdiran lokusun 2 Gld 1B6 allel komponentlarins 8, 12, 13, 16, 18, 26,
32, 36, 37, 39, 50, 51, 57, 60, 61, 68, 69, 74, 80, 82, 85, 86, 91, 93, 94, 99 vo 100 sayl gliadin
elektroforeqramlarinda rast golinir (Sokil 2, 7). Bu gliadinkodlasdiran lokusun allellorin 2Gld

IB5 vo 2GId 1B6 rastgolmo tezliyino goro hibridoloji analizin noticolori asagida verilmisdir
(Cadval 1).

Cadval 1.T.turanicum néviine aid niimuns ils gliadin kodlasdiran lokuslara géra marker sortu 96 F, hibrid
doanlarinds 2Gld 1BS5 va 2Gld 1B6 allellarinin genetik analizi

s/s Qliadin allel komponentlar Nazari gozlonilon Faktiki gozlanilon 2 P<
bloklari danlarin sayi ad. danlarin say1 ad x
1 |2GId1B5 24 26 0,16
2 |2 GldiB5+2 Gld1B6 48 43 0.52
0.05
3 |2GId 1B6 24 27 0.37
Comi 1.05

Hibrid kombinasiyasinda Langdon bork bugda sortunda identifikasiya edilmis 2 Gld 1B5
allel komponentlor blokunun rastgolms tezliyi 29,17% heteroziqot tipli 2 Gld 1B5+2 Gld 1B6
allel komponentlar bloklarnin 43,75% vo homoziqot tipli 2 Gld1B6 allel blokuna 27,08%,
gliadin elektroforeqramalarinda rast golinir (Sokil 2, 7). Cadvaldon goriindiiyii kimi, bu
kombinasiyada F, donlorindo allel komponentlor bloklarinin 2 Gld 1B5 vo 2 GIld 1B6
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parcalanmanin faktiki alinan nisbati ilo nozori gézlonilon nisbotin ehtibarliligi P<0,05 olmusdur.
Buradan da T.turanicum 451 néviino aid nimuns ilo Langdon bork bugda sortunun
hibridlogsmasindon alinan F, donlorinin genetik analizi gostordi ki, gqliadin kodlasdiran lokusunun
allel komponentlor bloklar1 mendel tipine uygun olaraq 1:2:1 nisbatinds parcalanma verarak,
nasildon-nasilo sorbast slamoat kimi keg¢diyi miiyyon edilmisdir. Bu da T.turanicum 451 noviiniin
yeni identifikasiya olunmus 2 Gld 1B6 allel komponentlor blokudur.

Ehtiyat ziilallarin1 kodlagdiran Gld 6B lokusunun nozarst etdiyi genlorin allel komponentlor
blokunun irsi kegmaosi vo identifikasiyas1 ti¢lin F, hibridlorinin 96 donlorinin elektroforetik
analizi edilmisdir. Bu kombinasiyada hibridlosma aparilmasinin moagsadi, sort-marker Kimi
gotiiriilmiis Langdon bork bugda sortunun molum allel komponentlor bloklarina nozoron
T.turanicum Jakubz. 451 niimunssindo allel komponentlor bloklarinin identifikasiyasi
olunmusdur. Malum sort-marker Langdon bork bugda sortunun Gld 1A3, GId 1BS8, Gld 6A15,
Gld 6B1 va 2 Gld 1B5 (Gli Al%, Gli B1%, Gli B2%, Gli A2%) ziilal markerlorino goro allel
komponentlor bloklarinin identifikasiya olunmus genetik formuludur. Allel genlorin
kodlasdirdigi  qliadin  elektroforetik ~ komponentlorin  F,  hibrid nosil  donlorinin
elektroforeqramlarinda homo- vo heterogen voziyyatlori bir-birilorindon forqlonmalidir ki,
onlarin nasildon-nasils irsikegmasi vo identifikasiyast miimkiin olsun. Tetraploid bugda ndviiniin
T.turanicum Jakubz. 451 niimunasinin 9, 10, 11, 12, 13, 15 molum sort-marker Langdon bark
bugda sortunun 11, 12, 13, 14, 17 vo 18-ci qliadin elektroforetik spektrlorinin F, donlorinin
elektroforegramlarinda homo - va heteroziqotluguna gors genetik analiz edilmisdir.

Belo ki, bu hibrid kombinasiyasinda molum sort-marker Langdon bork bugda sortunun Gld
6B1 (EF komponentlorin ilisikli komponentlori) allel komponentlor bloku ilo T.turanicum
Jakubz. noviinlin 451 niimunosinin (EF komponentlor 9, 10, 11, 12, 13 vo 15) irsikegmo
xlisusiyyatlori alinmis qliadin elektroforeqramlarina gora homin EF komponentlori kodlagdiran
(allel) genlorin homo- vo heteroziqot voziyyatlorinin genetik analizi aparilmigdir (Sokil 2, 7 vo
Cadval 2).

Cadval 2. T.turanicum Yakubz. noviiniin 451 niimunssilo Langdon bork bugda sortunun
hibridlagsmasinden alinan F, danlarinds gliadinkodlagdiran lokusun Gld 6B1 va Gld 6B 22 allellarinin
hibridoloji analizinin y° meyarmin hesablanmasi

Noazori Faktiki alinan
s/s | Gld 6B lokusa gora genotiplor e

gozlonilon (ad.) | genotiplar (od.) P<

1 |Gld6B1 24 26 0,166

2 | Gld 6B22+ Gld 6B1 48 52 0,333
0,01

3 | Gld6B22 24 22 0,166

Comi 0,67

T.turanicum Jakubz. néviiniin 451 niimunosi ilo Langdon sort-marker carpazlasmasindan
alman 96 F; hibrid nasil donlarinin gliadin elektroforeqramlarinin genetik analizino asason Gld
6B22 allel komponentlor bloku irsiyystin mendel tipino uygun 1:2:1 nisbatinds par¢alanma
vermis vo nasilo ilisikli blok soklindo sorbast alamot kimi kegmisdir. Bu da gliadinkodlagdiran
Gld 6B lokusunun yeni Gld 6B22 allel komponentlar blokudur.
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Sakil 2-3.T.turanicum v.turanoleucurum 451 novii ilo bark bugdanin Langdon sortunun F; hibrid nasil
donlorinin gliadin elektroforeqramlari.

Tetraploid bugda noviiniin T.turanicum Jakubz. 451 niimunasi ilo bark bugda sortu Langdon
arasinda aparilmis ¢arpazlasmadan alman F; donlorindo Gld 6B22 vo Gld 6Bl allel
komponentlor bloklarinin gliadin elektrogramlarinda homo- vo heteroziqot vaziyyastlorinin
rastgolmo tezliyino nozor saldigda Langdon bork bugda sortunun lokusunun Gld 6B1 allelorino
(7, 10, 14, 18, 21, 22, 25, 26, 27, 41, 43, 58, 59, 61, 62, 64, 75, 77, 80, 81, 90, 92, 93, 99, 101)
gliadinin elektroforeqramlarinda rast golinir. Hor iki allellorin genlorin kodlasdirdigi allel
komponentlar bloklariin heteroziqot voziyyastlorino gliadin elektroforeqramlarinda (1, 2, 3, 4, 5,
12, 13, 16, 17, 23, 24, 28, 29, 30, 31, 32, 35, 36, 37, 38, 42, 44, 45, 46, 48, 50, 54, 55, 56, 60, 65,
67, 68, 69, 70, 71, 76, 78, 79, 82, 84, 85, 86,87, 88, 89, 94, 95, 96, 98, 100, 102) rast golmosi
miisahido edilir. T.turanicum 451 niimunasinds yeni gliadin elektroforetik komponentlarina - 6,
8,9, 22, 11, 15, 19, 20, 33, 34, 39, 40, 47, 49, 51, 52, 53, 57, 63, 72, 73, 74, 83, 91, 97 sayh
elektroforeqramlarda rast golinir (Sokil 4, 7). Hibridoloji analizin naticalorine osason, moalum
sort-marker Langdon sortunun gliadinkodlagdiran lokusun Gld 6Blallel komponentlor blokuna
homoziqot vaziytatina 26, allellorin (Gld 6B1 + Gld 6B22) heteroziqot vaziyyatlorina isa 52 va
homin lokusun Gld 6B22 allelinin homoziqot voziyystina 22 qliadin elektroforeqramlarinda rast
galinir (Sakil 2, 3). Bu qliadin allel komponentlor bloklar1 F, hibrid donlorinds 1:2:1 nisbatinds
pargalanma vermis vo naslo ilisikli blok soklindo keg¢misdir. Bu hibrid kombinasiyasinda
gliadinkodlasdiran lokuslarin allellorinin rastgolma tezliyino vo xz hesablanma meyarina goro
parcalanmanin faktiki vo nozori gozlonilon nisbatinin etibarliligi P<0,01 oldugundan, bu hor iki
blok hamm lokusun allellarldlr
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Sakil 4-5.T.turanicum 451 x Langdon hibrid kombinasiyasinin F, donlarinin gliadin ehtiyat ziilallarinin
elektroforeqramlart.
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Sakil 6-7.T.turanicum 451 x Langdon hibrid kombinasiyasinin F, donlorinin gliadin ehtiyat ziilallarinin

elektroforeqramlart.

T.turanicum 451 niimunoasi ilo Langdon bark bugda sortunun hibrid kombinasiyasindan
aliman F, donlorinin gliadin elektroforeqramlarinin polimorfizmins asason Gld 6A lokusunun
allellorinin irsikegmo xiisusiyyatlorino goro identifikasiyasi edilmisdir. Belo ki, 96 F, hibrid
donlorinin gliadin EF komponentlorinin elektroforetik analizi ilo molum sort-marker Langdonun
Gld 6A15 allel komponentlar bloku ila T.turanicum 451 niimunasinin nazords tutulan yeni allel
genin (gen Kklasteri) allel blokunun homo -vo heteroziqot voaziyyastlori arasdirtlmisdir. Bu
carpazlagmadan alinmis Fohibrid denlorinin gliadin elektroforeqramlarinda Langdon bark bugda
sortunun Gld 6A15 allellarino (7, 8, 11, 13, 23, 24, 30, 39, 41, 44, 46, 49, 50, 52, 54, 58, 67, 68,
75,777,778, 79, 83, 85, 87, 88, 92, 97, 99) rast golinir. Bu hibridlorin gqliadinkodlasdiran Gld 6A15
va nazards tutulan Gld 6A28 allel komponentlar bloklarinin heteroziqot (Gld 6A15 + Gld 6A28)
voziyyatlorinin gliadin elektroforeqramlarinda (3, 5, 9, 10, 12, 14, 15, 19, 20, 21, 25, 26, 28, 29,
30, 31, 32, 33, 36, 38, 42, 43, 45, 47, 55, 56, 59, 60, 61, 62, 63, 70, 71, 72, 76, 82, 84, 89, 90, 93,
94, 96, 98, 100) rast golmosi miisahido edilmigdir. T.turanicum 451 niimunosindos rast golinon
allel komponentlorin ilisikli qrupu vo nozords tutulan Gld 6A28 allel komponentlor blokuna
gliadin elektroforeqramlarinda (1, 2, 4, 6, 16, 17, 18, 22, 27, 28, 37, 40, 48, 51, 53, 57, 64, 65,
66, 69, 73, 74, 80, 86, 91, 95, 101, 102) askar edilmisdir (Sokil 2, 7).Langdon bork bugda
sortunun  qliadinkodlagdiran  lokusunun  Gld 6A15 allel komponentlor blokunun
elektroforeqramlari rastgolmo tezliyi qliadin 26,04%, Gld 6A15 vo nozors alinan Gld 6A28 allel
komponentlorinin heteroziqot vaziyystlorino (tipine Gld 6A15+Gld 6A28) 45,83% vo
T.turanicum451 niimunasinin Gld 6A28 allel komponentlar bloku 28,12% olmusdur (Cadval 3).

Cadval 3.T.turanicumnéviiniin 451 niimunasi ilo Langdon bark bugda sortunun hibridlogsmasindon alinan
F, donlorindo Gld 6A lokusunun allellorinin y° meyarinin hesablanmasi

Gld 6A Nazari gozlonilon Faktiki gozlanilon
s/s lokusunun parcalanma (ad) parcalanma (od) x P<
genotiplori ) )
1 Gld15 24 25 0,041
2 Gld15+Gld28 48 44 0,333 001
3 | Gld28 24 27 0,375 '
4 Comi 0,75
[ 10 )
\ )
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Codvoldon  goriindiiyii  kimi, bu hibrid kombinasiyasinda Fjhibrid donlorinin
gliadinkodlasdiran lokuslarin Gld 6A15 vo GIld 6A28 allel komponentlor bloklarinin
paralanmanin hesablanma meyar1 (x°=0,75) oldugundan faktiki alman vo nozeri gozlonilon
nisboton ehtimalligi P<0,01 olmaqla 1:2:1 nisbatindo mendel tipino uygun monofaktorial
pargalanma vermisdir. Ona goro do ehtimal olunan Gld 6A28 allel komponentlor bloku molum
Gld 6A15 bloklu Gld 6A lokusunun allelloridir. Demali, T.turanicum Jakubz. néviiniin 451
niimunasinin yeni identifikasiya olunmus allel komponentlor bloku Gld 6A28-dir.

e

Gld 1422
[1cld 143

[TIIL 1] cld6B22
[ TII] cldiB2s
|
ngi 4 |
T Y
I
[ 1T cldiBs
1111 cid 6B1

(SR

| 2G1d 1B6
| 2c1418B5

R

Sakil 8. Tetraploid bugdalarin novlorarasi (T.turanicum L. 451 x Langdon) F, nasil hibridlsrindagliadin
ehtiyat ziilallarinin identifikasiya edilmis allel komponentlor bloklari.

Gld 6.428
-

Gld 6415

Bu hibrid kombinasiyasinda ana formaya moxsus T.turanicumJakubz. 451 niimunosindo
ehtiyat ziilallar1 qliadin elektroforetik komponentlorinin sintezino nazarat edon allellorin Gld
1A22, Gld 1B29, GId 6B22, Gld 6A28 vo 2Gld 1B6 identifikasiya vo ata formaya moxsus
Langdon bork bugda sortunda Gld 1A3, GIld 1B8, Gld 6B1, GId 6A15 vo 2GIld 1BS5
komponentlar bloklari tasbit edilmisdir (Sokil 8).
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WAEHTHOUKAIMS I'THATUHKOAUPYIOHIUX JIOKYCOB B 3EPHAX F,
MEXBUJIOBbBIX TNBPUJIOB TETPAIIJIOUJTHOMU INIIIEHUIBI

*I".b.Cagbiros, A.51.Kapumos, C.b.Cagpbirosa
WNucrtutyt 'enetnueckux Pecypcos HAHA

[Mpu momomm OeIKOBO-TEHETHYECKHX MAapKepOoB, HA TOJIHAKPHIAMHIHOM Telie W TIHMIUH-aleTaTHOM
oydepe (Ph 3.1),0bu1 mpoBenéH AMEKTPOPOpPETHUECKUI aHAIM3 3amacHBIX OeNKOB rimaguHa3épeHk,,
MOJIyYCHHBIX B pe3yJIbTaTe MEKBUI0BOI ruOpuan3anun Terparionanbix mmenurr (T.turanicumJakubz.
451 x Langdon). Ha ocHOBe TIeHETHMYECKOr0 aHajiM3a, B OTOW THOPUIHONW KOMOWHAIMK
uaeHTHGUIMpOBaANH amiend rnuaanakoaudumupyronmx okycoB (Gld 1A, Gld 1B, GId6A, Gld6B u
2Gld 1B). B oatoii ruOpuaHON KOMOWHAIIMU HICHTH(PHUKAIMIO OJOKOB aJICNIbHBIX KOMIIOHESHTOB
rJIMajiHa MMPOBOIAMIIN C UCIIOJIB30BAHUEM OTJIEIBHOTO 3JieKTpodopernueckoro aHanmmsa 96 3€pen F, Ha
OCHOBE  BBIUMCIHTENHHOrO  Kodddummenta x°.  McciemoBaHEl — HACIHEICTBEHHBIE  NPH3HAKH
3NEKTPOPOPETUIECKUX KOMIIOHEHTOB B 3epHax F,, HacieqyembIX U3 MOKOJCHHS B IOKOJEHHE B BHIE
cuerieHHbIx 0siokoB (1:2:1). B xone anektpodopeTniyeckoro aHaan3a B KayecTBE COPTOBOrO Mapkepa
ObL1 B3T copt TBepaol mienuisl Langdon (Gld 1A3, Gld 1B8, Gld6A15, Gld 6B1 u 2 Gld 1BS5). Eciu
0o0paTUTh BHMUMaHWE Ha dIIeKTpodoperpaMmbl THOPHIHBIX 3epeH FjH3-3a coBmajeHUs] B TOMO- WU
reTepO3UTOTHOM COCTOSIHHSIX HEKOTOPBIX M3 3JEeKTpOo(hOpeTHUECKHX KOMIIOHEHTOB aiuieneit okycos Gld
1A B ux rubpunHom F, moTomcTBe pacuieruieHue ajuieliell riHaJiHKOANPYIOIIUX JIOKYCOB B TCHOTHUIIE
obu10 He B ponopuuu (1:2:1), a kak nokazano B ¢penorure (3:1).OnHako 4ETKOE MPOCIEKUBAHUE TOMO-
1 FeTepO3UroTHhIX cocTosiHuii EF koMmoneHToB, komupyomumx amuienu JiokycoB GL1B, Gld 6A, Gld 6B
u 2Gld 1B Ha »saekrpodoporpamme, MO3BONSET HWACHTHOUIMPOBATH HOBBIA AJJICNBHBIN OJIOK
KOMIIOHEHTOB. B rubpugnom F, moTtomcTtBe ObLIM BIIEpBbIE HW3y4YeHBI HaclleAyeMble MPU3HAKU
anekTpodoperrndeckux crektpos ramaanHa? Gld 1B, Haxomsmumxcs B 3épHax oOpasma T.turanicum
Jakubz. 451(B3sTOrO NMPU  THOpPUITU3AIMK B Ka4ecTBe MaTepuHCKol Gopmsl), psgom ¢ okycom Gld 1B
U PpACTIOJNIOKEHHBIX B OJHOH 30HE C CHHTE3MPYEMBIMHITHM JIOKYCOM TJIMAJMH KOMIIOHEHTaMu. B
pe3ynbTaTe AMEKTPOPOPETHUECKOTO aHaIM3a B 3epHaX F,MeXBHIOBBIX TMOPUIHBIX KOMOHWHAIMK ObLIM
UACHTU(OUIIMPOBAHBI HOBBIC aJIC/IbHBIC 0JI0KM KOMIIOHEHTOB TIMaIuHKOAUpYomuX Jokycor (Gld 1A22,
Gld 1B29, Gld 6A28, Gld 6B1 u 2 Gld 1B6).

KaroueBnle cjoBa:MIICHUIA, SHAOCIEPM, 3aMacHble OCIKHW, TIIHAIUH, JOKYC, ajulelh, KOMIIOHCHTHBIN
OJI0K
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IDENTIFICATION OF GLIADIN CODING LOCUSES IN F; GRAINS OF INTER-
SPECIFIC TETRAPLOID WHEAT HYBRIDS

H.B.Sadigov, A.Y.Karimov, S.B.Sadigova
Genetic Resources Institute of ANAS

Using protein genetic markers, on a polyacrylamide gel and glycine acetate buffer (Ph 3.1),
the electrophoretic analysis of the gliadin storage proteins was carried out in the F, grains
obtained as a result of inter-specific hybridization of tetraploid wheats (T.turanicum Jakubz. 451
x Langdon). Based on genetic analysis, alleles of gliadincoding locuses (Gld 1A, GId 1B,
Gld6A, Gld6B and 2GId 1B) were identified in this hybrid combination. In this hybrid
combination, the identification of the allelic blocks of gliadin components was carried out using
a separate electrophoretic analysis of the 96 F, grains based on the chi-square (5°) test statistic.
The inheritance features of electrophoretic components in F, grains, transmitted through
generations in the form of linked blocks 1:2:1, are investigated. During electrophoretic analysis,
a variety of durum wheat Langdon (Gld 1A3, Gld 1B8, GId6A15, Gld 6B1 and 2 Gld 1B5) was
taken as a marker variety. Based on the electrophoregram results of hybrid F, grains, it was
revealed the coincidence in some homo- and heterozygous states of some electrophoretic
component alleles of Gld 1A loci in their hybrid F, offspring, which cleavage of alleles of
gliadin coding loci in the genotype was not in proportion 1: 2: 1, but as shown in the phenotype
3:1. However, a clear tracking of the homo- and heterozygous states of the EF components
encoding the alleles of the Gld 1B, Gld 6A, Gld 6B, and 2GId 1B loci in the electrophoregram
allows us to identify the new allelic blocks of the components. In hybrid F, offspring, the
inherited traits of the electrophoretic spectra of gliadin 2 Gld 1B located next to Gld 1B locus
and having the same zone with the its gliadin components synthesized by this locus in grains of
the accession T turanicum Jakubz. 451 (taken during hybridization as the mother form) were
studied for the first time. As a result of electrophoretic analysis in F, grains of interspecific
hybrid combination, new allelic component blocks of gliadinkoding locuses (Gld 1A22, Gld
1B29, Gld 6A28, Gld 6B1 and 2 Gld 1B6) were identified.

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

NAXCIVAN MR 9RAZIiSINDON TOPLANMIS GOVON (Astragalus L.) NOVLORININ
SITOGENETIK TODQIQi

*A.C.OLIYEVA, b.e.d., 0.L.OSGORBOYLI, b.ii.f.d., LHNAMAZOVA

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadhlgq pr., 155 arzu2007@mail.ru;
leman.namazova.92@mail.ru

Govan (Astragalus L.) diinyanin an bdyiik ¢icokli bitki cinsi hesab olunur. Bu cinsin
niimayondalorine planetimizin, demak olar ki, hor yerinds rast galmok miimkiindiir. Bunlar otraf
miihit saraitina qeyri-talobkar birillik vo c¢oxillik ot vo yarimkol bitkilor olub, daglarin quru vo
dash-qayal yerlarinda bitirlor. Qadim vo haddindon artiq polimorf olan Astragalus L. cinsi
Azarbaycanda, xiisusilo, Naxcivan Muxtar Respublikasi1 arazisindo da genis yayillmisdir. Gavan
cinsinin bu gadar genis yayllmasina baxmayaraq, onun aksar ndvlori sitogenetik cohatdon az
oyronilmis, bazilorinin is3, hotta, xromosom dasti bels, miidyyon edilmomisdir. Bu cinsin
niimayandalori sitogenetik cohatdon yetorinco Oyronilmodiyindon, onlarin xromosomlarinin
molekulyar, genetik vo sitoloji tasnifatlarinin oslagolondirilmasi moasalasi halo do 6z hollini
tapmamisdir. Odur ki, bu cinsa daxil olan biitiin novlor kompleksinin kariotiplorinin sitogenetik
metodlarin komayils sistematik tadqiqi, hazirda mévcud olan taksonlarin filogenetik alagalorinin
daqiqlosdirilmasi noqteyi-nazarindon, cox aktualdir. Moahz bu sobabdon hazirki isin maqsadi
Naxcivan MR arazisindon toplanmis 24 gavon ndviiniin sitogenetik tadqiqatlara colb edilmasi vo
xromosom dastlorinin tayini olmusdur. Sitogenetik todqiqatlar naticosinda A. falcatus Lam., A.
kochianus Sosn., A. glycyphyllos L., A. cornutus Pall., A. oroboides Hornem., A. mesites Boiss. &
Buhse, A. regelii Trautv., A. karjaginii (Boiss.) Podlech., A. glopulloides, A. compoximos, A.
tribuloides Delile va A. decandol névlarinin diploid (2n = 2x= 16), A. flavirubens (Al. Theod., Fed. &
Rzazade) Podlech, A. condolleanus Boiss. va A. lagurus Willd. névlerinin tetraploid (2n = 4x = 32),
A. prilipkoanus Grossh. noviiniin heptaploid (2n = 7x = 56), A. cicer L. noviiniin iso oktoploid 2n =
8x = 64) oldugu askar edilmisdir. Lakin bazi sabablordon — toxumun azhgi, ¢iicorma qabiliyyatinin
asag1 olmasi, boliinmoalorin azhigi va s. iiziindoan qalan 7 gavon noviinun xromosom dastini toyin
etmok miimkiin olmamisdir.

Acar sozlar: Astragalus L., mitoz, xromosom dosti, metafaza, kariotip, populyasiya
GIRIS

Astragalus L. (Fabaceae) diinyanin an bdyiik borucuqlu bitkilar cinsi olub, 150 seksiyada
gruplasan 3000-5 yaxin ndvdon ibarotdir (Podlech, 1986; Scherson et al., 2008). Bu cinsin
0zolliyi ondadir ki, ndvlorinin sayinin ¢ox olmasina rogmon, ixtisaslagsma istigamatlori ¢ox
mohduddur, yani govanlor arasinda na su bitkilari, no agaclar, na do lianlar yoxdur. Tokco birillik
govonlor 86 ndvdaon ibarat kicik bir qrup amols gatirir ki, bu da iimumilikds 2398 névdon ibarot
(Podlech et al., 2013) Astragalus L. kimi boylik bir cinsin comisi 3,6 %-ini togkil edir (CbiTun u
ap., 2015).

Govon (Astragalus L.) cinsinin novloring, demak olar ki, biitiin iglim qursaqlarinda rast
golmok miimkiindiir. Bunlar otraf miihit soraitino geyri-tolobkar birillik vo coxillik ot vo
yarimkol bitkilar olub, daglarin quru vo dasli-qayali yerlorinds bitirlor. MDB 6lkalorinds 1000-2
yaxin govon novii geydo alinmisdir. Bu polimorf cinsin osas taksonomik miixtoliflik vo
formalagma monboyi Moarkoazi Asiyadir. Orada moskunlasmis 600 govon ndviindon 350-si
endemiklordir. Hoddindon artiq polimorf olmasina rogmon, molekulyar sistematika Astragalus
cinsinin monofiletik mangoya sahib oldugunu tasdiq etmisdir (Coitun, 2009).

Molumdur ki, govanin bir ¢ox novlori yiiksok qidaliliq xiisusiyystino malik olduglar {i¢iin
ola yem bitkilori hesab olunur vo onlardan bozilori, hotta, modonilosdirilmisdir. Onlar bigilmoayo
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vo silos hazirlanmasinda istifadoyo tam yararlidir. Govonin boazi ndvlori tiikli, tikanli vo ac1 dada
malik olduqglarindan, heyvanlar torafindon az yeyilir vo ya he¢ yeyilmirlor. Gaven bitkisi yem
keyfiyyatlorino goro xasadan iistiin vo triqonellaya ton olsa da, yonca, garayonca, lorgo vo
¢cOlnoxudu bitkilerinden geri qalir (Jlapun u ap., 1950). Lakin zohorli vo yeyilmayon goven
novloari ilo yanasi, yemgilik baximindan perspektivli olanlar1 da az deyildir. Onlar miixtoalif iglim
qursaqlarinda bitir vo xeyli miqdarda yeriistli kiitloys malik olurlar. Onlarin torkibinde c¢oxlu
miqdarda qidali, xiisusilo, azotlu maddolor vardir ki, bu da onlarnn yaxsi keyfiyyatli yem
bitkilorine aid etmoys imkan verir (Pacymnosa u ap., 1980).

Yungicokli govonin covharindon tibbdo iirok-damar xostaliklorinin vo nefritin miialicasindo
istifado edirlor. Otun kimyovi torkibi kifayat qodor Oyronilmomisdir. Onun torkibindo
flavonoidlor vo qlisirrizin vardir. Onun domlomosindon stenokardiya olamatlori ilo miisayiot
olunan hipertoniya xastaliyinda, habelo koskin vo xroniki nefritlords istifado olunur (Kyrukos,
1974; Ko3zak, CkBopiioa, 2012; Cepranuesa u ap., 2015).

Qadim va heterogen cins olan Astragalus L. Azarbaycan florasinda da mithiim yer tutmagqla
yanag1, morfoloji va ekoloji cohotdon do ¢ox miixtalifdir. Onun Azerbaycanda 9 yarimcins vo 38
seksiyaya aid 144 n6vii molumdur (lamupoB u ap., 1982; Ackepos, 1991).

Qeyd edok ki, oksor xirdaxromosomlu bitkilorin, o ciimlodon Astragalus L. cinsi
niimayandslorinin ~ xromosomlarinin  molekulyar, genetik vo  sitoloji  tosnifatlarinin
olagalondirilmasi vacib masoalo olaraq qalmaqdadir. Gavanlarin kariotipinin dyronilmasi onlarin
genetik meyarlariin toyini baximindan getdikco daha bdyiik ohomiyyat kasb edir. Onu da qeyd
etmok lazimdir ki, govan cinsinin bu qador genis yayilmasina baxmayaraq, onun sksor novlori
sitogenetik cohotdon az Oyronilmis, bozilorinin iso, hotta, xromosom dosti belo, miioyyon
edilmomisdir. Mahz buna gérs ds bu cinss daxil olan biitiin névler kompleksinin kariotiplorinin
sitogenetik metodlarin komoyilo sistematik suratds todqiqi, hazirda moévcud olan taksonlarin
filogenetik olagolorinin doqiqlosdirilmasi ndqteyi-nozerindon, ¢ox aktualdir. Odur ki, hazirk
todqiqiat isimizin mogsadi Naxgivan Muxtar Respublikasi orazisindon toplanmis 24 govon
ndviiniin sitogenetik tadqiqindon ibarot olmusdur.

MATERIAL VO METODLAR

Sitoloji toadqiqatlar zamani tadqiqat obyekti kimi govonin Nax¢ivan MR-don toplanmis 24
noviiniin toxumlarindan istifado edilmisdir.

Tadqgiqatlar kokciiklorin apikal meristem hiiceyralorindon hazirlanmis metafaz 16vhalor
tizorinds hoyata kegirilmisdir. Bunun tiglin toxumlar suda isladilmis, 0,7-1,0 sm uzunlugda olan
kokciiklor Karnua mohlulunda (3 hisse miitloq spirt : 1 hisss buzlu sirks tursusu) fikss edilmis vo
fikso olunmus material 70°-1i spirt mohluluna kegirilorak, soyuducuda saxlanmigdir. Kokciiklor
imumi gabulolunmus qayda {izro asetokarminlo ronglonmisdir (ITyxansckuit u ap., 2007; Kozak,
CxkBopriioBa, 2012). Toadqiq olunan ndvlorin xromosom dastini miioyyonlosdirmak {i¢iin metafaz
16vhalardon ibarat miivaqqeti preparatlara Leitz Orthoplan (Almaniya) is1q mikroskopu altinda
baxis kecirilmisdir. Bozi metafaz 16vhalorin mikrofotosokillori ¢okilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Qeyd etmok lazimdir ki, Astragalus L. cinsinin niimayondslori sitogenetik cohatdon bir
godor az Oyronilmisdir vo bu todqiqiatlar zamani onlarin yalmiz diploid xromosom dostlori
miioyyon edilmisdir. Todqiqarlar naticosindo molum olmusdur ki, tobii poliploid siranin yiiksok
xromosom sayina malik novlorino ohomiyyostli dorocods az tosadiif olunur (Marymaes, 1989;
Kosaxk u Ilpimbanosa, 1997; ®ununmos u ap., 2008; Ranjbar et al., 2014).

Astragalus L. cinsinin sitologlar torafindon avvallor todqiq olunmus névlarindon 150-si
diploid (2n=16), 21-i tetraploid (2n=32) xromosom dastina malik olub, qalanlarinda xromosom
say1 20-64 odod arasinda variasiyalasir (Atnac, 1969; Badr, Sharawy, 2007; Kazem et al., 2010).
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Senn (1938) bu cinso daxil olan novlorin oksoriyyatinin osas xromosom saymin X = 7 oldugu
haqda molumat verso do, sonradan bozi ndvlor iiglin bu saym X = 11, 12, 13, 14 vo 15 olmasi
faktlar1 da geydo alinmisdir. Avroasiyanin asas xromosom say1 x=8 olan diploid govonlorindon
forqli olaraq, Amerika govonlorinin bazi qruplarinda da ssas xromosom say1 x = 11, 12, 13, 14
olub, kontinual sira omolo gotirir; cox giiman ki, onlar ya aneuploiddirler, ya da az ehtimalla
haploiddirlor (Ledingham, 1960; Spellenberg, 1976).

Mohmad Ashraf (1985) Hindistanin Kosmir vilayotindon toplanmis 24 govon ndviinii
sitogenetik cohotdon todqiq edorkon, onlarin 22-sinds 9sas xromosom sayinin X = 8, birinds X =
6 vo sonuncuda is9, hotta, X = 17 oldugu hagda molumat vermisdir.

Irana moxsus olub, Astragalus cinsinin Hypoglottis yarimcinsinin Malacothrix seksiyasina
daxil olan vo 16 ndvii ohato edon 24 govon populyasiyasinin sitogenetik analizi noticosindo
onlardan 13-iiniin diploid (2n=2x=16), qalanlarinin tri- (2n=3x=24), tetra- (2n=4x=32) vo
heksaploid (2n=6x=48) olduqlar1 askara ¢ixarilmisdir (Ranjbar, Mahmoudian, 2015).

Bizim todqiqatlar zaman1 Naxg¢ivandan toplanmis 24 govon bitkisi ndviinde xromosom
dostini toyin etmok mogsadilo onlarin  toxumlarinin  kokciiklorinin - apikal meristem
hiiceyralorindo mitoz prosesi todqiq edilmis vo alinan naticolor 6z oksini asagidaki codvaldo
tapmigdir (Cadval 1).

Cadval 1. Naxc¢ivan MR-don toplanmig govon bitkisi (Astragalus L.) ndvlorinin xromosom dosti.
S.s.  |Niimunalorin ad1 2n

1. JA. aduncus Willd. -
2. |A. arguroides G. Beck. ex Stapf -
3. |A. decandol 16
4. |A. candolleanus Boiss. 32
5. |A.cicer L. 64
6. |A. compoximos 16
7. |A. cornutus Pall. 16
8.  |A. falcatus Lam. 16
9.  |A. flavirubens (Al. Theod., Fed. & Rzazade) Podlech 32
10.  |A. glopulloides 16
11.  |A. glycyphyllosL. 16
12.  |A. karjaginii (Boiss.) Podlech. 16
13.  |A. kochianus Sosn. 16
14.  |A. mesites Boiss. & Buhse 16
15. |A. montis-aguilis Grossh. -
16. |A. nachitschevanicusRzazade -
17.  |A. lagurus Willd. 32
18. |A. odoratus Lam. -
19. A oleifolia (DC.) Podlech -
20.  |A. oroboides Hornem. 16
21. |A. polyphyllus Bunge -
22.  |A. prilipkoanus Grossh. 56
23.  |A. regelii Trautv. 16
24.  |A. tribuloidesDelile 16

[lk névbodo geyd etmoliyik ki, bizim todqiq etdiyimiz biitiin govoen ndvlerinda osas
xromosom say1 X = 8 olmusdur. Digor torofdon, codvoldon goriindiiyii kimi, Nax¢ivana moxsus
govon novlarinin bozilori poliploidlik niimayis etdirmisdir. Belo ki, sitogenetik todgigatlar
naticasinds tadqiq olunan névlardan 12-sinin diploid (2n=2x=16), 3-iiniin tetraploid (2n=4x=32),
birinin heptaploid (2n=7x=56), sonuncu — A.cicer noviiniin isa oktoploid (2n=8x=64) oldugu
askar edilmisdir (Saokil 1).
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Qeyd edok ki, kegon asrin 90-c1 illorinds Astragalus cicer L. néviiniin 5 niimunasinin
meyozunu todqiq edon digor alimlor (Latterell, Townsend, 1993) do 4. cicer ndviiniin oktaploid
oldugunu miioyyonlosdirmislor.Maraqlidir ki, A.K. Sitin (2009) ¢ox genis yayilmis A. cicer
ndviinds poliploid sira (2n=32, 48, 64) askar etmisdir. Bundan basqa, onun verdiyi melumata
gora, Conubi Sibiro moxsus A. chakassiensis Polozh. (Sect. Helmia) névii xromosom sayi
etibarilo rekord qirmis vo onun xromosom dostinin 2n=115-120 arasinda doyisildiyi askar
olunmusdur.

S.Y. Kim vo homkarlar1 (2006) govenin 3 diploid néviinii (Astragalus membranaceus
Bunge, A. membranaceus var. alpinus Nakai vo A. mongholicus Bunge.) sitogenetik cohotdon
analiz edorok, onlardan birincisinin 4 cit metasentrik vo 4 ciit submetasentrik, ikincisinin 2
citmetasentrik vo 6 ciit submetasentrik, sonuncusunun iso 3 ciit metasentrik vo 5 ciit
submetasentrik xromosomdan ibarast oldugunu bildirmigler.

- X d

Sakil 1. Govon (Astragalus L.) cinsinin sitogenetik cohotdon todqiq olunan A. karjaginii (Boiss.)
Podlech. (2n=2x=16)

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

M.F. Kozak va I.A. Skvortsova (2012) A.longipetalus Chater (A.longiflorus Pall.) vo A. varius S.G.

Gmel. (A. virgatus Pall.) novlerinin diploid xromosom dastinin, miivafiq olaraq, 2n=16
(diploid) va 2n=32 (tetraploid) oldugunu miiayyanlagdirmislor. Onlar torafindon A. Longipetalus
Chater (A.longiflorus Pall.) néviinin Kariotipinin K=2n=16=2 (1Ls+3Ms+1Mm+1Ss+2Sa),
Avarius S.G. Gmel. (A. virgatus Pall.) noviiniin kariotipinin iso K=2n=32=2
(3Ls+6Ms+1Ma+2Mm+2Ss+1Sm+1Sa) soklinds oldugu miioyyon edilmisdir. Bu, o demokdir ki,
diploid A. longipetalus néviiniin kariotipi 1 ciit orta metasentrik, 1 ciit tizlin, 3 ciit orta vo 1 ciit
qisa submetasentrik, 2 ciit qisa akrosentrik xromosomdan ibarotdir. Tetraploid A.varius ndviiniin
kariotipi iso 2 ciit orta vo 1 ciit qisa metasentrik, 3 ciit uzun, 6 ciit orta vo 2 ciit qisa
submetasentrik, habelo 1 ciit orta vo 1 ciit qisa akrosentrik xromosomla tomsil olunmusdur.
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Sokildon do goriindiiyii kimi, bizim todqiq etdiyimiz vo kariotipi 16 ciit metasentrik
xromosomla tomsil olunmus tetraploid A.flavirubens novii (2n=4x=32) istisna olmagqla, digor
icliniin, yoni diploid A.karjaginii (2n=2x=16), tetraploid A.candolleanus (2n=4x=32) va
heptaploid A.prilipkoanus (2n=7x=56) ndvlorinin kariotplori ham iri, hom orta, hom do xirda
meta- vo submetasenrik xromosomlardan ibarot olmusdur. Sonuncu ndéviin kariotipindo,
homginin, 2 ciit telosentrik xromosom nazara ¢arpmisdir.

K.Baziz vo homkarlart (2014) A.armatus noviiniin hor iki yarimndviiniin (subsp.
tragacanthoides vo A.armatus subsp. numidicus) kariotipinin 7 ciit metasentrik vo 1 ciit
submetasentrik, A.cruciatus noviniin 2 ciit metasentrik, 4 ciit submetasentrik vo 2 ciit
subtelosentrik, A.pseudotrigonus —un isa 1 ciit peykli metasentrik, 3 ciit submetasentrik vo 4 ciit
subtelosentrik xromosomla tomsil olundugunu, yoni onlarin diploid xromosom dostino
(2n=2x=16) malik olduqlarint miioyyanlosdirmislor.

Balkanyan1 endemiklordon olan A. olchonensis Gontsch. ndviiniin avvallor gah diploid, yoni
2n=2x=16 (Chepinoga et al., 2009, 2012), gah da tetraploid, yoni 2n=4x=32 (Krivenko et al.,
2011; Kpusenko u np., 2012) olmasi haqda molumatlara rast golinso dos, sonradan homin
molumatlarin yanlis oldugu va aslinds séziigedon govon ndviiniin heksaploid (2n=6x=48) olmasi
fakti agkar edilmisdir (Krivenko et al., 2013a). Yiiksokdagliq Conubi Qafqgaz irqino mansub A.
ciceroides Sosn. noviiniin isa heksaploid (2n=8x=64) oldugu miioyyon edilmisdir (CoiTHH,
2009).

Ye.S. Konigenko vo homkarlart (2014) Astragalus sericeocanus Gontsch. (Fabaceae)
noviiniin Baykal golii otrafindan toplanmis 6 populyasiyasini karioloji toedqiqatlara calb edarok,
kariotip formuluna gore onlar1 3 qrupa aywrmislar. Birinci qrupa 4 ciit metasentrik vo 4 ciit
submetasentrik, ikinci qrupa 3 ciit metasentrik vo 5 ciit submetasentrik, ti¢iincii qrupa 2 ciit
metasentrik vo 6 ciit submetasentrik xromosomu olan populyasiyalar aid edilmisdir. Astragalus
L. cinsinin Hemiphragmium (Koch.) Bunge seksiyasina daxil olan voBuryatiyanin Qirmizi
kitabina daxil edilon nadir A. chorinensis Bunge néviiniin kariotipinin iso 1 ciit metasentrik vo 7
clit submetasentrik xromosomdan ibarat oldugu askar edilmisdir (Konuuenko, Centotuna, 2017).
Goriindiiylti kimi, todqiq olunan populyasiyalarin hamisi diploid (2n=16) xromosom dostino
malik olmuslar. Bir ¢ox tadqiqatcilar (Konichenko et al., 2012; Probatova et al., 2013) torofindon
A. sericeocanus noviiniin bazi niimunalorinds diploid xromosom dasti ilo yanasi, slavo B-
xromosomlarinin istiraki da miisahido olunmusdur.

Bundan olavo, Tiirkiyadon toplanmis 25 govon ndviiniin karioloji tadqiqi zamani onlardan
16-sinda xromosom dostinin 2n=2x=16 (diploid), birindo 2n=2x=18 (diploid), daha birindo
2n=4x=32 (tetraploid), 6-sinda 2n=6x=48 (heksaploid) vo nohayst sonuncuda 2n=8x=64
(oktoploid) oldugu askar edilmisdir. 7 ciit metasentrik vo 1 ciit submetasentrik xromosomdan
ibarot iki diploid novii ¢ixmaq sortilo, qalan 23 ndviin hamisinin kariotipi metasentrik
xromosomlarla tomsil olunmusdur (Martin et al., 2019).

Umumiyyatls, poliploidlik — hibridlosmoni miisayiot edon bir hadiso olub, introgressiv
ndvamologolma ehtimalinin movcudlugunu siibiit edir. Yeri golmiskon, T.A. Myaksina (2012)
Rusiyanin Asiya hissasindo (Sibir vo Uzaq Sorq) Astragalus L. cinsinin Xiphidium Bunge
seksiyasina daxil olan ndvlarin asas etibarilo poliploidlarls tomsil olunduglarini vo onlarin boyiik
gisminin heksaploid (2n=6x=48) olduqglarin1 geyd etmakls yanasi, 4. austrouralensis ndviiniin an
yiiksok ploidlik saviyyasine (2n=12x=96) malik oldugunu, 4. suffruticosus (2n=16, 32) vo A.
stenoceras (2n=48, 64) novlorinds iso xromosom irglorinin moévcudlugunu askar etmisdir.

Dissitiflori seksiyasi iizro Conubi Uralyan1 bolgads aparilan karioloji tadgiqatlar naticesinda
A.aktjubensis, A.karelinianus, A.brachylobus vo A. austrouralensis noévlorindo bir nego
dodekaploid (2n=12x=96) kariotipin mévcudlugu askara ¢ixarilmisdir ki, bu da yalniz ndvdaxili
deyil (avtopoliploidlogsmo), hom do ndvarasi hibridlosmonin (allopoliploidlogsma) bohrasi ola bilor
(Coitun, 1999). Xromosom dosti 2n=2x=16 olan diploid A. versicolor Pall. novii daxilindo
xromosom sayl 2n=6x=48 olan heksaploid niimunalorin varligini avtopoliploidlosmoyo misal
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gostormok olar (Kpusenko, 2015).

Nax¢ivandan toplanmis Astragalus L. novlorinin oksariyyati iso, yuxarida gqeyd etdiyimiz
kimi, diploid xomosom dostino (2n=2x=16) malik olmusdur. Xatirladaq ki, Sorqi Avropa vo
Qafgaz orazisindo yayilmis govon ndvlorinin do 70 %-inin diploid (2n=2x=16) olduqlar1
mioyyan edilmisdir (Marymaes, 1989; Ceitun, 1984; ®umunmos u ap., 2008; Maassoumi,
1989).

Lakin toassiiflo geyd etmok lazimdir ki, miixtalif soboblordon qgalan 7 govon ndviinun
xromosom dostini toyin etmok miimkiin olmamigdir. Toxumun azligi, ¢ligorma gabiliyyatinin
asagl olmasi, boliinmolorin azligt homin soboblordondir. Homginin, bozi govon novi
toxumlarinin aylarla suda galmasina bamayaraq, onlardan 4-5 aydan sonra yalniz 2-3 ciicorti
almaq miimkiin olmusdur ki, bu da sitogenetik todqiqatlar {i¢iin yetorli olmamisdir.

Belolikla, sitogenetik todgiqatlar naticasindo A.falcatus Lam., A.kochianus Sosn.,
A.glycyphyllos L., A.cornutus Pall., A.oroboides Hornem., A.mesites Boiss. & Buhse, A.regelii
Trautv., A.karjaginii (Boiss.) Podlech., A.glopulloides, A.compoximos, A.tribuloides Delile vo
A.decandol novlarinin diploid (2n=16), A.flavirubens (Al. Theod., Fed. & Rzazade) Podlech,
A.condolleanus Boiss. va A.lagurus Willd. névlarinin tetraploid (2n=32), A.prilipkoanus Grossh.
noviiniin heptaploid (2n=56), A. cicer L. n6viiniin isa oktoploid (2n=64) oldugu askar edilmisdir.
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HUTOTEHETUYECKOE U3YUYEHUE BUJ0OB ACTPAT AJIA (Astragalus L.), COBPAHHBIX
HA TEPPUTOPUU HAXUYEBAHCKOM AP

A Ix.AnueBa, O.JI.Ackep0eiinu, JI.I'. Hama3zoBa
HUncmumym eenemuueckux pecypcoe HAHA.

Actparan (Astragalus L.) cuuraercsi OfHHUM W3 KPYIHEHIIMX POJOB I[BETKOBBIX PACTCHUIl MHpa.
IIpencraBuTenu 3TOro poAa BCTPEUAIOTCS IMOYTH BO BCEX Yrojkax miaHeTel. OHHM  SBISIOTCS
OJTHOJICTHUMHY M MHOTOJIETHUMH TPABSHUCTHIMH H MTONYKYCTUCTBIMU PACTEHUSIMH, HETPeOOBaTEIHHBIMH K
OKpYyKalollle cpejie, U MpPOU3pacTalOT B CYXMX W KaMEHHO-CKaJMCTBIX MecTax rop. JpeBHuil u
nonuMopdHbIA pox Astragalus L.immmpoko pacmpocTpanéH Takke U B AsepOaiipkaHe, B 0COOCHHOCTH Ha
teppuropun HaxuueBanckoit ABroHoMHONH PecnmyOnmuku. Hecmotps Ha TaKoe LIUPOKOE
pacnpocTpaHeHne pojia AcTparail, OOJBIIMHCTBO €r0 BUAOB B IUTOTEHETHYECKOM IIAHE MAJIO W3YYEHBI,
a y HEKOTOPBIX JaXe /0 CHX IOp He YCTaHOBJEHBI XPOMOCOMHBIE HaOOpHl. I10CKOIBKY MpencTaBuTenn
9TOr0 pojJa LMTOTEHETHMYECKH HEJOCTATOYHO M3YYEHbI, 3ajada B3aUMOCBA3€M MOJEKYJSIpPHOH,
TEHETUYCCKOMN M IIUTOJIOTHICCKOHN KiIacCU(pUKAIMA XPOMOCOM JI0 CHX ITOP HE HAIIa CBOETO Pa3pelIcHUsI.
[ToaTomy cucTemaTnyecKkue UCCIeAOBaHUS IUTOTCHETHYECKIMH METO/IaMU KapHOTHIIOB KOMITIIEKCa BCEX
BUI0B pona Astragalus L., ¢ Touku 3peHus1 yTOYHEHUS (PHIIOTCHETHUECKUX CBSI3€i HBIHE CYIIECTBYOIIIX
TaKCOHOB, OYCHb AKTyaJIbHBL. YUHTHIBAS BaXHOCTh 3TOM MPOOJIEMBI, MBI 3a/IaIMCh IIEIbI0 BOBJICYL B
IIATOTCHETUYECKUE MCCIICIOBAaHUS U OTPECIINTh XPOMOCOMHEIN HaOop 24 BHIIOB acTparaiia, COOpaHHBIX
Ha Tepputopun HaxuueBanckoit AP. B pesynpTaTe IUTOr€HETHUYECKUX HCCICIOBAHUM MaHHBIX BUJOB
Acrtparana O6buto ycranosneno, uro A. falcatus Lam., A. kochianus Sosn., A. glycyphyllos L., A. cornutus
Pall., A.oroboides Hornem., A.mesites Boiss. & Buhse, A.regelii Trautv., A.karjaginii (Boiss.) Podlech.,
A.glopulloides, A.compoximos, A.tribuloides Delile u A.decandol siBastroTcst mummonaabiMu (2n = 2x =
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16), A. flavirubens (Al. Theod., Fed. & Rzazade) Podlech, A. condolleanus Boiss. u A. lagurus Willd. —
teTparmmongabiMu (2n = 4x = 32), A. prilipkoanus Grossh. — rerrrammonanaeiM (2n = 7x = 56), u A. cicer L.
— OKTOIUIONAHBIM (2n = 8x = 64) Bumamu. Ho mo pasHbIM npuurHaMm (HEXBaTKa CEMSH, HU3Kas
BCXOXKECTh, HEIOCTATOUHOE KOJUYECTBO JEJNEHUM U T.1.) HE yOaJloCh YCTAHOBUTH XPOMOCOMHBIA HaOOp
OCTaBIIUXCA 7 BUJOB.

KuiroueBbie cioBa:Astragalus L., muto3, Habop xpomocoM, MeTadasa, KapUOTHII, TOITYJTISIIUS

CYTOGENETIC STUDY OF SPECIES Astragalus L. COLLECTED FROM THE
NAKHICHEVAN AR

A.J. Aliyeva, O.L. Asgerbeyli, L.H. Namazova
Genetic Resources Institute of ANAS

Astragalus (Astragalus L.) is considered as one of the largest genera of flowering plants in the world.
Representatives of this genus are found in almost all corners of the planet. They are annual and perennial
herbaceous and semi-bushy plants, not demanding to the environment, and grow in dry and rocky places
of the mountains. The ancient and polymorphic genus Astragalus L. is also widely distributed in
Azerbaijan, especially in the territory of the Nakhichevan Autonomous Republic. Despite such a wide
distribution of the genus AstragalusL., most of its species are little studied in cytogenetic terms, and for
some even have not yet established the chromosome sets. Since the representatives of this genus are
cytogenetically insufficiently studied, the interrelation aspects of molecular, genetic, and cytological
classifications of chromosomes has not yet been resolved. Therefore, systematic studies of the karyotypes
by the cytogenetic methods among the all complex species of the genus Astragalus L., from the point of
view of clarifying the phylogenetic relationships of the existing taxa, are very relevant. Based on the
importance of this problem, we set out to engage in cytogenetic studies and determine the chromosomal
set of 24 astragalus species collected in the territory of the Nakhichevan AR. As a result of cytogenetic
studies of these astragalus species, it was found that A.falcatus Lam., A.kochianus Sosn., A.glycyphyllos
L., A.cornutus Pall., A. oroboides Hornem., A. mesites Boiss. & Buhse, A. regelii Trautv., A. karjaginii
(Boiss.) Podlech., A. glopulloides, A.compoximos, A. tribuloides Delile, andA. decandol are diploid (2n =
2x = 16), A. flavirubens (Al. Theod., Fed. & Rzazade) Podlech, A. condolleanus Boiss., and A. lagurus
Willd. are tetraploid (2n = 4x = 32), A. prilipkoanus Grossh. is heptaploid (2n = 7x = 56), and the last — A.
cicer L. is octoploid (2n = 8x = 64) species. But for various reasons (lack of seeds, low germination,
insufficient number of divisions, etc.) the chromosome set of the 7 remaining species could not be
established.

Keywords:Astragalus L., mitosis, chromosome set, metaphase, karyotype, population
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INTRODUKSIYA OLUNMUS FINDIQ (Corulus avellana(L.) H.Karst) SORTLARININ
BIOLOJIi - TOSORRUFAT XUSUSIYYOTLORI

* .M.SULTANOV*, D.B.BAYRAMOVA? b.ii.f.d., dosent

Ydzarbaycan Respublikast KTN Meyvacilik vo Cayciliq Elmi Tadgigat Institutu, Quba rayonu, Zordabi
qasabasi, Az.4035

2AMEA Genetik Ehtiyyatlar Instititu, Baki,AZ1106, Azadliq pr., 155. bairamova-dilshad@mail.ru

Genofondu zanginlasdirmak, shalinin arzaq talobatim 6domak maqsadi ilo Amerikanin Oreqon
Dévlat Universitetindan introduksiya olunmus findiq sortlarimin yerli saraits uygunlagmasi 2002-ci
ildan 6yranilir. Taocriibalar KTN M va CETi-nun Zaqatala Dayaq Moantaqasinda yerloson kolleksiya
baginda aparnlhr. Tadgigat naticosindo molum olmusdur ki, Amerikanin Oreqon Dovlat
Universitetindon introduksiya olunmus findiq sortlarimin oksariyyati (90%) Soki-Zagatala
bélgasinin torpaq-iqlim soraitine uygunlasmislar. Oyronilon sortlar icarisindo tak govdoli, tez bara
diison, xastalik vo =zararvericilora qarsi davamli, mohsuldarh@ yiiksok olan findiq sortlar:
miidyysnlasdirilmisdir. Amerikadan introduksiya olunmus sortlarin bozilori hom yiiksak lapo
¢iximina gora, ham do lapads yagin migdarimin ¢coxluguna gors farqlonir. Tadqiq olunmus sortlar
icorisinda an yiiksok laps ¢iximi Ennis, Klark vo Nesret sortlarindaolub - miivafiq olaraq 56,8;
53,8; 53,4 % toskil edir. Vilomette, Butter, Levis, Klark, Tonda vi Fonni sortlar1 100 adad findigin
¢akising, olculoring gora digar sortlardan iistiindiir. Klark sortunda qabigh findigin cokisi az olsa
da lapo ¢ixami c¢ox yuksakdir. Bu sortlarin galacokdas respublikamizda yeni baglarin salinmasi va
hamcinin seleksiya maqgsadlorinds istifadasi magsodauygundur.

Bioloji-tasarriifat xiisusiyyatlori dyronilon sortlar hiindiir, orta va alcaq boylu kollara malik
olan sortlardir. Kollarin hiindiirliiyii 3-10 metr arasinda dayisir. Tadqiqat zaman1 aydin olmusdur
ki, introduksiya olunmus findiq sortlarinin aksariyyati tez bara diisiir, mas. Tondo Romana sortu
akildikdon sonra 2-ci il bar vermoays baslayir. Oyronilon sortlar yetismo miiddatina gora do bir-
birindon forqlonirlor. Masalon, Martarella sortunun yetismo miiddati ortadir, 3-4-cii ildo bara
diisiir vo har il mahsul verir.

Oyranilon sortlar meyvolorin xarici goriiniisiing, qabigin rongina géra do farqlonirlor.
Mboqalads tasvir olunan sortlar torpaq-iqlim soraitino, xastalik vo zararvericilora qarsi
davamhili@ina, yiiksok somarsliliyina gora rayonlasmis sortlardan iistiindiir.

Acgar sozlor: findiq, introduksiya, bioiloji — tasarriifat xiisusiyyarlori, mahsuldarhgq, lopa ¢iximi, yaghliq
GIRIS

Azorbaycanin bitki florast miixtolif c¢esidli meyvo bitkilori ilo zongindir. Belo meyvo
bitkilorindon biri do findigdir (Corulus avellana(L.)H.Karst). Findiq yayilma arealina goro
goarzakli meyvae bitkilari igarisinds birinci yeri tutur (Racabli, 1966).

Findiq meyvalarinin torkibindo 50-75%-0 qodor yag, 17-25% ziilal, sulu karbonlar, 3-8%
mineral duzlar, 12-31% selliloza, 13-17% azotlu maddolor, eloco do By, By, Bg, C, E, D,
vitaminlorivo mikroelementlor vardir. Findiq lopasi kaloriliya gora ¢orak, siid vo ot mohsullari
ilo borabar tutulur, hotta onlardan iistiindiir (Racabli,1966; Bayramova va b., 2010, 2017).

Findiq yag1 rongsiz, dadlhidir, xos iyli, 6z dad keyfiyyonins vo kaloriliyina goro badam,
zeytun yagina yaxindir. Findiq lopasi qonnadi senayesinds qiymatli xammaldir, un, siid, xama
vo basqa mohsullarla qarisdirilaraq miixtolif sirniyatlar - konfet, tort, pecenye, krem, ruletlor vo
digor gonnadi momulatlar1 hazirlanir. Findigin tozo meyvalorindon badama oxsar siid alnir ki,

bundan da miialico mogsadils istifado olunur. Italiyada quru findiq lopalorinden yiiksok qidaliliq
xtlisusiyyatilo forqlonon un almir vo usaqlarin qidalanmasinda istifado edilir. Ununu 6z
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keyfiyyatini itirmodon 1-2 il saxlamaq miimkiindiir. Yag ¢ixarildigdan sonra galan cecodon halva
hazirlanir vo ya quslar vo heyvanlar ii¢lin yem kimi istifado olunur. Findiq — yeyinti sonayesi
liclin giymotli xammal olmaqla yanasi, oduncagindan vo gabiginin kiilindon do mebel
sonayesindo vo barit istehsalinda istifado olunur (Bayramova, Sultanov,2010,2011). Findiq
meyvoalorinin gabigindan tobabotdo islonon komiir alinir. Bitkinin cavan budaq vo zoglarindan
sobat vo zonbil toxunur. Findiq bitkisi torpagi moéhkomladon ¢ox qiymaetli névdiir. O coxlu
miqdarda kok pohralori verir ki, bu da torpaq gatint méhkomladir vo torpagin yuyulmasinin,
stirlismasinin qarsisini alir.

Azorbaycanda findiq bitkisinin becorilmosi vo findigeiligin inkisaf etdirilmaosi {igiin olverisli
torpaq iqlim soraiti movcuddur. Findiq bitkisi osason Soki- Zakatala, Quba-Xa¢maz, Gonce-
Qazax bolgolorindo becorilir. Respublikamizda findiga olan tolobat ¢ox yiiksok olsada bu
mohsulla shalinin yalniz 15-20 %-i tomin olunur (Bayramova, Sultanov,2010).

Genofondu zonginlosdirmok magsadilo 2002-ci ildo ABS-in Oreqon Dovlot Universitetin-
don 15 findiq sortu goatirilorok Azorbaycan Elmi Todgiqat Meyvagilik vo Caygiliq Institutunun
(Az.ET M va C 1) Zakatala Dayaq Moantagosinda okilmis va yerli soraitds dyranilir.

Todgiqatin  asas moqsadi introduksiya olunmus bu findiq sortlarmin yerli soraito
uygunlagmasinin dyronilmasi va tadqgiqatin naticosi kimi galocokds bu sortlar icorisinds miisbot
xlisusiyyatloro malik, mohsuldar, otraf miihitin olverissiz soraitino, xastolik vo zorarvericiloro
qarst davamli, lops va yag ¢ciximu yiiksok olan, tok govdali findiq sortlarini respublika orazisinds
yaymagq, hamcinin yeni sortlarin alinmasinda valideyin kimi istifado etmokdir.

MATERIAL VO METODIAR

Todqgigatin obyekti 2002-ci ildo ABS-in Oreqon Dovlot Universitetindon introduksiya
olunmus TVRL, Vilomette, Barselona, Levis, Tonda Romana, Kassina, Sanviovanni, Halzviant
Ciont, Ennis, Klark, Tonda vi Fonni, Butter, Martarella, Nesret findiq sortlaridir. Taocriibalor
Azorbaycan Meyvagilik vo Cayciliq Elmi Todqigat Institutunun Zakatala Dayaq Montogosido
yerloson kolleksiya baginda aparilmigdir.

Oyronilon sortlarinin bioloji-tosorriifat xiisusiyyotlori “Meyva, gilomeyvo vo subtropik,
gorzakli meyve bitkilorinin kolleksiyada Oyronilmasine dair program vo metodikast” (1970)
“Meyvo, gilomeyva va qarzokli bitkilorin proqram vo metodikast” (1973) asasinda dyronilmisdir.
Biokimyovi analizlor A.l.Yermakov vo basqalarmm (1972) metodu ilo aparilmigdir. Bu
moqalodo Martarella, Levis, Tondo vi Fonni sortlarinin biomorfoloyi xiisusiyyatlori haqqinda
molumat verilir. Miigayiso ticlin findigin yerli, xalq seleksiya sortu olan Ata-baba sortu nozarot
Kimi gotiiriilmiisdiir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Introduksiya olunmus findiq sortlarmin Azorbaycanm Soki-Zakatala bdlgosi soraitinda
Oyranilmasi istiqgamatinde aparilan todqiqatlarlardan aydin olmusdur ki, torpag-iqlim soraiti bu
sortlarda fizioloji vo biokimyovi prosseslorin gedisino osasli surotdo tosir gostorir. Belo
ki,tadqiqat sahosinin ekoloji soraiti, biotik va abiotik amillerin tesiri her bir sortun pomoloji
xuisusiyyatlorinin doyisilmasina sobab olur.

ATA-BABA - Soki-Zaqatala bolgoesindo on qodim zamanlardan becorilon xalq seleksiyast
sortudur. Respublikamizda findiq baglarinin 93%-ni togkil edir. Kollar1 qlivvatli (8-10 m.) ¢oxlu
pohra amala gatirir, ¢atiri doyirmisokillidir, six yarpaqli, mohsuldar sortdur, bir koldan 16-20 kq
mohsul toplanir. Ayirma tisulu ils ¢coxaldiqda 5-ci ilds bara diistir. Hor il moahsul verir.

Findig1 orta boytklikdo (2,29), yumru formadadir. Qorzoyin meyvodon uzun olmagqla,
gabigi nazik, lopo ¢iximi 50%- dir. Lopasi dadli, dolu vo yaghdir (70 %). Lopo ilo gabiginin
arasinda mantar pordosi yoxdur. Quraqliga, xostolik vo zororvericilors, o ciimlodon findiq
bitkisinin tahliiksli ziyanvericisi olan findiq uzunburununa qars1 davamlidir.
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Martarella. Kolu orta boyiikliikds, daginiq ¢otiro malik olmagla, hiindiirliiyti 4-7 metra
gadar olur. Yarpaglari orta boyiikliikds, rongi yasil, konarlari misarvaridir. ©kildikdon sonra 3-4-
cii ili bara diistir. Mohsuldar sortdur, har il mahsul verir. Bir kolun mohsuldarligi 16,5-22,5 kg-
dir.

Meyvalarin yetismo muddati ortadir. Avqustun birinci ongiinliiyiinds (05.08 - 17.08)
meyvanin doarilmasing baslanir, sentyabrin ikinci onggiinliiyiinds ( 04.09-19.09) basa ¢atdirilir.
Meyvalori orta boyiikliikkde, uzunsov, iizori sigalli, kiitlesi 2,33 -2.50 qr. Meyvonin qorzayinin
hiindiirlilyti- 33 mm., eni- 23 mm -dir. Xarici goriisiinun cazibalilyi - 5,0 bal. Qarzokdon lapa
cixmi1 50% toskil edir. Yag ¢iximi 72 %-dir.

Torpag-iglim soraiting, xastalik va zararvericilora qarst davamliligina, yiikksok samaraliliyino
gora rayonlasmis sortlardan iistiindiir.

Levis. Kolu tez boyiiyon, hiindiirlityii 7-8 m, catiri dairovi hamar formadadir. Budaglari
diizdiir. Yarpaqlar1 orta boyiikliikkdo, rongi yasil, tutqun, konarlar1 misarvaridir. Bir koldan
mohsuldarliq 14-18 kg-dir. Hektardan mohsuldarliq 20-26 sentnerdir. Har il mohsul verir.
Meyvalorin rangi parlaq, gabigdan rahat ayrilir, lopanin rongi agiq saridir. Bir findigin orta ¢okisi
2,9-3,3 qr., qabiginin qalinligr 1,22 mm, lops ¢ixmi 48,2-50 %-dir. Qarzayin olgiisti 3,3 sm, bir
doastads olan meyvalarin say1 3-4 odoaddir.

Torpaq vo iqlim soraitino tygunlasmis, yiiksok mohsuldar sortdur. Siifro vo sonaye
ohomiyyatlidir. Sort quraqlifa vo saxtaya (-5-10° C) davamlidir. Yanvar-fevral aylarinda
cicoklomoyo baslayir, 6-12-ci aylarda sona catir. Cigoklor yaz saxtalarinda mohv olmur.
Okildikdon sonra 3-4-cii il bara diisiir. Tam tosarriifat mohsuldarlig1 5 yasdan baslayir.

Tondo vi Fonni. Kolu tok govdali, 7-8 m. hiindiirliikdo, ¢otiri dairovi formadadir. Gévda
tizorindo 8-12 odod diiz formali, {izori hamar, mohsuldar budaqlar yerlosir. Yarpaqlar1 orta
boyitikliikds, rongi ya-sil, parlag - tutqun, konarlari misarvaridir.Mohsuldarligr vo lopa ¢iximi
yiiksokdir.Lopa ¢iximi 48-49 %-dir.Hor il mohsulverir.Okildikdon sonra 4-cii il bara disiir, tam
mohsulvermasi 7-ci ildan baglanir. Bir koldan moahsuldarliq 18-20 kq,hektardan mshsuldarliq 25-
30 sentnerdir. Tok gdvdaili oldugu iiclin 6x6 m., 6 x 8 m., 8§ x 8 m. qida sahasinds okils bilar.
Meyvalari iri, yumru, azaciq yastidir, qabigdan asan ayrilir. Bir adad findiq meyvasinin orta
¢oksi 2,9-3,3 gr.,qabiginin qalinligr 1,61 mm, bir topada olan meyvalorin say1 2-4 odaddir,
topalar yarpagim alt hissasinda yerlagir.Meyvalarin darilmasine avqust ayinin avvalinds ( 07.08
— 17.08) baslanir, sentyabrin ikinci ongiinliiylindo(04.09 — 19.09) sona catir.

Siifro vo sonaye ohomiyyatli sortdur, ¢atismamazligi yoxdur. Xastolik vo ziyanvericilars,
istiyo vo saxtaya qarst davamlidir, uzun miiddot saxlanilir. Vegetasiya dovriindemeyvalarin
zodolonmasi 1%-dir.

Introduksiya olunmus findiq sortlar1 yagliligima, lops ¢iximina géra iistiinliik toskil edir. Bu
sortlara Vilom ette, Butter, Levis, Klark vo basqalarini misal géstormok olar.

Yeni baglarin salinmasinda, seleksiya moagsadilo golocokdo miisbat keyfiyyotloro malik yeni
findiq sortlarinin alinmasinda Amerikan sortlarindan valideyn ciitlor kimi istifads etmak olar.

Bioloji-tosarriifat xiisusiyyatlori dyronilon sortlar kollarin hiindiirlilyiine gérs hiindiir, orta vo
alcaq boylu kollara malik olan sortlardir. Kollarin hiindiirliiyli 3-10 metr arasinda doyisir.
Tadqgiqat zaman1 aydin olmusdur ki, introduksiya olunmus findiq sortlarinin oksariyyati tez bara
diisiir, mos. Tondo Romana sortu okildikdon sonra 2-ci ili bar vermoyo baslayir. Oyranilon sortlar
yetismo miiddotino goéro do bir-birindon forqlonirlor. Masolon, Martarella sortunun yetismo
miiddoti ortadir, 3-4-cii ildo bara diisiir vo hor il mohsul verir. Oyronilon sortlar meyvalarin xarici
gorliniisiine gora, gabigin rongino gora do forqlonir.
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W3YUYEHUE XO3SHCTBEHHO-BUOJIOT MUECKUX OCOBEHHOCTEM
HNHTPOAYIIUPOBAHHBIX COPTOB ®YHAYKA

1 . 2
*NU.M.Cyaranos”, /I.b.baiipamoBa
lHay‘IHO-I/ICCJ'Ie,Z[OBaTeJ'ILCKI/Iﬁ WNucturyt IlnonoBoacTea u Yaeoacraa

*Uncruryt lenernueckux Pecypcos HAHA

Uzyuenne aganrtanmu copToB QyHIyKa HHTPOIYIMpPOBaHHBIX W3 OperoHckoro I'ocynapcTBEeHHOTO
VYHuBepcureTa AMEPUKH C TeNbI0 00OTalieHus] TeHO(POHIa W YAOBJIETBOPEHHUS MPOJOBOILCTBEHHON
notpedHOoCTH HaceneHus Benércs ¢ 2002-ro roaa.

OKCIepUMEHTHI TPOBOAMIINICh B KOJIEKIIMOHHOM camy3akatainsckoro Omopuoro Ilynkra HWU
wionoBojicTBa U 4aeBojgctBa MCXA. HccnenoBanne mokaszano, 4To OOJBIIMHCTBO COPTOB (hyHIYKa,
MHTpOAyLHpoBaHHBIX M3 OperoHckoro ['ocynapctBennoro Yausepcutera (90%) ObUM aganTHPOBaHBI K
MOYBEHHO-KIMMaTHUeCKUM ycioBusiM Lllekn-3akatanbckoro peruona. Cpenn M3ydeHHBIX COPTOB ObUIH
BBIIETICHBl OJHOCTBOJIOBBIE, pAaHO IIJIOJJOHOCSIINE, YCTOWYMBBIE K OOJNE3HSIM ¥ BPEIUTENSIM
BBICOKOYpOJKaliHble copTa. HekoTopele W3 MHTPOAYLMPOBAHHBIXCOPTOB OTIMYAIOTCS, KaK BBICOKHM
BBIXOJIOM $i7pa, TaK M BBICOKMM COJep)KaHHEeM upa. M3 HcciegoBaHHBIX COPTOB (YHAyKa CaMbli
BBICOKHMIBBIXOA siipa y coproBEnnis, Klark, Nesretu coorBercTBeHHO coctaBisier 56,8; 53,8; 53,4%.
Copra Vilomette, Butter, Levis, Clark, Tonda vi Fonni nmpeBocxoasT apyrue copra o pa3mMepaM U Macce
100 wtyk opexoB. Copt Knmapk umeer HU3KO€ 3HaYEHHE Macchl GyHAYKa CO CKOPJIYIOM, HO BBIXOJ siApa
OUYCHb BBICOKHH. DTH cOpTa MOTYT ObITh MCIIOJIb30BaHb! B OyIyIIEM B CEJEKIMH, a TAKKE Ul CO3AaHUs
HOBBIX CaJI0B B Halllel CTpaHe.

Copra, XO3SHCTBEHHO-OMOJIOTHYECKHE OCOOCHHOCTH KOTOPBIX H3YYalHCh, MOAPA3ACNSIIOTCS Ha
BBICOKOPOCIIbIE, CPEIHEPOCTble W HU3KOpOCible KycThl. BricoTa KycToB KojeOmercs B mpenenax 3-10
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METPOB.

B xome wuccrmemoBaHus OBUIO YCTaHOBJIEHO, YTO OOJBIIMHCTBO HMHTPOAYIIUPOBAHHBIX COPTOB
¢byHIyKa OTIHMYArOTC paHHUM IUiogoHomeHueMm. K mpumepy, copt Tomgo Pomana BcTymaer B
IUIOZIOHOIIEHHe Ha 2-i roj mocie nocaaku. CopTa paznuyaroTcs 1Mo cpokoM co3peBanud. K mpumepy,
copt MapTrapemia UMeeT CPeIHHA CPOK CO3PEBaHMS, IUIOAOHOCHUT Ha 3-4 rom W Ja€T  €KETOIHBIN
ypoxkaii. [loMrMo 3TOTO M3y4aeMble copTa OTIMYAIOTCS BHEIIHUM BUIOM IUIOZOB U I[BETOM CKOPIYIIBL.
Copta, OnMCaHHbIE B CTaThe, MPEBOCXOAT PAlOHUPOBAHBIE COPTAIO ITPOYKTUBHOCTH M YCTOMUHUBOCTH K
MOYBEHHO-KJITUMATHYCCKUM YCIOBUAM, OOJIC3HSIM U BPEIAUTEIISIM.

KaoueBble  caoBa:  QyHAYK, HMHTPOIYKIMS,  XO3SIHCTBEHHO-OMOJIOTMYECKUE  OCOOCHHOCTH,
MIPOTYKTUBHOCTD, BBIXOJ SJIpa, ) KUPHOCTh

THE STUDY OF ECONOMIC- BIOLOGICAL FEATURES OF INTRODUCED VARIETIES OF
HAZELNUTS

I.M.Sultanov?, D.B.Bayramova2
'Fruit-Growing and Tea-Growing Research institute under the Ministry of Agriculture

Genetic Resources Institute of ANAS

Study of the adaptation of introduced hazelnut varieties from the Oregon University of USA with the
aim of enriching the gene pool and satisfying the food needs of the population has been studied since
2002.

The experiments are carried out in the collection garden of the Zagatala Base Station of the Research
Institute for Fruit and Tea Growing of the Ministry of Agriculture. The study showed that most of the
nuts introduced from the University of Oregon (90%) were adapted to the soil and climatic conditions of
the Sheki-Zagatala region. Among the studied species, single-stem, early fruiting, resistant to diseases and
pests and high-yielding varieties were identified. Some of the varieties introduced from America differ in
both high core yield and high fat content. From the studied hazelnut varieties, the highest kernel yield
was in varieties Ennis, Clark and Nesret, respectively 56.8; 53.8; 53.4%. Varieties Vilomette, Butter,
Levis, Clark, Tonda vi Fonni are superior to other varieties by weight of 100 pcs. nuts. Although the
Clark variety has a low shell weight, the kernel yield is very high. These varieties can be used in the
future to create new gardens in our country, as well as for breeding purposes.

Varieties, the biological and economic features of which have been studied, are divided into tall,
medium and low bushes. The height of the bushes ranges from 3-10 meters.

During the study, it was found that most varieties have early fruiting. For example, the Tondo
Romana variety comes into fruition in the 2nd year.

Varieties also differ in maturity. For example, the Martarella variety has an average ripening period,
enters fruiting for 3-4 years and has an annual yield. The studied varieties also differ in the shape and
color of the shell.The varieties described in the article are superior to zoned varieties in productivity and
resistance to soil and climatic conditions, diseases and pests.

Key words: hazelnuts, introduction, biological and economic characteristics, productivity, kernel yield,
fat content
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NOXUD GENOTIPLORININ MOHSULDARLIGINA HIDROMETEOROLOJI
AMILLORIN TOSIRI

*G.S.DOMIROVA®', C.M.TOLAI'b.ii.f.d., dosent, H.M.SIXLINSKi?b.ii.e.d., dosent,
S.I.HUSEYNOV" b.ii.f.d., dosent

'Azarbaycan Respublikast KTN Okingilik Elmi Tadgiqat Institutu, Baki,AZ1098, Pirsagi qas., Sovxoz 2

2AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlig pr., 155 sh.haci@yahoo.com

Tacriibalorin qoyuldugu Daghq Sirvan bolgasinds yerloson Qobustan BTS-ds quraqhigin yaz-
yay aylarina tasadiif etmasi, ilboyu nomlikls az tomin olunan, qis1 sart, soyuq kecon kontinental
iglimo malik olmasi1 nazore alinmis va quraqhga, soyuga, saxtaya davamh sortlarniimunslorin
seleksiyas1 maqsadilo qoyulmus tacriibalordabitkilorin inkisafimn, mohsuldarh@min vegetasiya
dovrii arzind»s su ilo tominatindan, habeld, temperatur rejimindon asililigi 6yranilmisdir. Qobustan
hidrometeoroloji stansiyasinin malumatlarindan goriiniir ki, tadqiqatin aparildig akin illarinds bu
bolgads iglim soraiti asason geyri-sabit olmus vo bu mahsuldarhga da 6z tasirini gostormisdir. 2017-
2018-ci akin ilindd iyunun sonu, iyul aymin avvalindo koskin istilorin baslamasi ilo bu bélgada
mohsuldarhiq azalmis vo ilimumi mohsul yigimi gozlonildiyindon asagi olmusdur. Vegetasiya
dovriiniin avvalinda bol yaginti diisso da, cicok amologolmo vo dondolma miiddatindakaskin
quraqhqlarin  baslamas1 donlorin xirda olmasina vo vaxtindan tez yetismasino sobab
olmusdur,yagintilarin azalmasi toxum amalo golmasi vo dolmasi fazasina tasadiif etmasi naticasinda
toxumlar ciiz olmusdur.Digar tadqiqat illorinds do meteoroloji amillorin mohsuldarhga tasiri
oyronilmis vo miiqayisali tohlili aparilmisdir. Pitomniklor iizra on yiiksak mohsuldarhq 2016-2017-
ci tadqigat ilindo miisahids edilmisdir, homin ildo may-iyun aylarinda yagintimin miqdari uygun
olaraq72,3 vo 129,2 mm olmusdur. Bu iso digar illarlo miiqayisads coxdur. Vegetasiya miiddatina
hidrometeoroloji faktorlarin tasiri ilo ayri-ayrni tadqiqat illorindo miixtalif olmusdur. Tadqgiqat
isindo meteoroloji amillorin vo temperaturun bitkinin boyuna, inkisaf fazalarina tasiri miiayyon
edilmisdir.Noxud sortniimunslorinin Jlverissiz meteoroloji soraits - havamin temperaturuna,
torpagin miinbitliyina, quraqhga, saxtaya, soyuga, xastaliklors,aqrotexniki soraitoa vo s.
miinasibatlorindonkompleks sokildo istifads etmoaklo onlarin moahsuldarhgim yiiksaltmak yollar:
arasdirilmisdir. Seleksiya zamani an mohsuldar, yiiksok keyfiyyatli 6 sortniimund secilorok, onlarin
akin saholori artirilmisdir.

Acgar sozlor: noxud, seleksiya, meteoroloji amillor, yaginti, quraq domya saraiti, bitkinin boyu,
mahsuldariig

GIRIS

Diinyada bas veron iqlim doyisikliklori stress amillorin artmasina vo qiymatli bitki
novlorinin mohvino sobob olmusdur. Buna goro do, biomiixtalifliyin qorunmasi, toplanmasi,
barpasi, Oyronilmasi vo yaranmis stress amillora-quraqliga, soyuga, saxtaya, xostoliklora qarsi
davamli genotiplorin miioyyonlosdirilmosi, eloco do seleksiyasi giiniin on aktual, oan wvacib
mosalasi kimi garsida durur (Anues, Taman, Mycaes u.np., 2013; Oliyev, Okporov, Mommadov,
2008). Bu mogsadlo ICARDA-dan introduksiya olunmus noxud sortmiimunslorinin miiqayisali
sokilda qiymatlondirilmasi vo quraqliga davamliligi da nozers alinaraq tesorriifat gostaricilorine
gora forqlonon formalarmin segilmosi ilo yiiksok mohsuldarligli sortlarin yaradilmasi iizra
todqiqat isi aparilmisdir.

Noxud sortniimunalorinin seleksiyas1 zamani hom daxili, ham do xarici bazarda roqabat
gabiliyyatli yeni noxud sortlarinin yaradilmasi moqsadi ilo tocriibolor qoyulmusdur. Todqiqat
isinds domys bdlgalarindo noxudun digor bitkilora nisbaton {istiinliiklori osas gotiiriilmiisdiir.
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BMT-nin Orzaq vo Kond Tasarriifatt Togkilatinin (FAO) bu bitkinin golocokds quraq regionlarda
becarilmasini tdvsiys etmosini nozere alaraq,Dagliq Sirvan bolgesinin torpaq-iglim soraitino
adaptasiya qabiliyyatli, quraqliga, soyuga, xostolikloro davamli yeni sortlarin yaradilmasi,ytiksok
mohsuldar, iqtisadi cohotdon sorfoli vo yiliksok keyfiyystli sortlarin  segilmosi, orzaq
tohliikasizliyinin tomin edilmasi, mohsul bollugunun yaradilmasi mogsadilo istehsalata totbiqi
maosalalori aragdirilmigdir.

Olkonin arzaq tohliikasizliyinin tomin edilmasi vo mohsul bollugunun yaradilmasimagsadilo
ilk novbodo daxili orzaq tolobatinin yerli istehsal hesabina tamamilo 6donilmosine vo orzaq
idxalindan asililigin azaldilmasina nail olmaq lazimdir. Diinyada bas veran qlobal iqlim
doyismolori fonunda bu problemlorin holli respublikamizda qobul edilmis dovlot proqramlari
hesabina todricon nizamlanir. Bels ki, Azarbaycan Respublikasi Prezidentinin 02 mart 2001-ci il
tarixli Soroncamu ils tosdiq edilmis “Azorbaycan Respublikasinin arzaq tohliikssizliyi Proqrami”,
Azorbaycan Respublikast Prezidentinin 25 avqust 2008-ci il tarixli Seroncamu ilo tosdiq edilmis
“2008-2015-ci illordo Azerbaycan Respublikasinda ohalinin orzaq mohsullart ilo etibarli
tominatina dair Dovlot Programi” vo eloco do “Azarbaycan Respublikasi regionlarmin 2014-
2018-ci illards sosial-igtisadi inkisafi” Dovlot Proqrami 6lkonin arzaq miistaqilliyinin qorunub
saxlanilmasinda on miihiim hiiquqi-normativ akt hesab edilir. Respublikanin arzaq tominatinin
yaxsilagdirilmas1 vo ohalinin orzaq mohsullarina olan tolobatinin yerli istehsal hesabina
O0donilmasi magsadilo son illor dovlst torofindon bir sira todbirlor hoyata kegirilmokdadir. Belo
ki, Azarbaycan Respublikasi Prezidentinin 06 dekabr 2016-c1 il tarixli Formani ilo “Azasrbaycan
Respublikasinda kond tosarriifatt mohsullarinin istehsalina vo emalina dair Strateji Yol Xoritosi”
tosdiq edilmis vo Strateji hadof 2-do “Kond tosarriifatt mohsullarinin istehsal potensialinin doyor
zanciri izra artirilmast” yollart gostorilmisdir (Azarbaycan Respublikasi Prezidentinin 2016-c1 il
6 dekabr tarixli Formani). Todqiqatin asas obyekti olan noxud bitkisinin genis saholords okini
liclin Azorbaycanda olverigli tobii-cografi vo iqlim soraiti movcuddur. Lakin paxlali bitkilar,
eloca do,noxud osason, dagotoyi, dagliq-domya zonalarinda becorildiyinden quraqliga, soyuga,
saxtaya, xastoliklora davamli, hiindiirboylu, mohsuldar va keyfiyyatli sortlarin yetisdirilmasing
diggati artirmagi tolob edir. A.M.Alpatyevo goro, kond tosorriifati bitkilorinin mohsuldarlig
atmosferin, torpagin vo aqrotexniki soraitin birgo assimilyasiyasinin naticosidir.

Tadqgiqat iginin moagsadi noxud bitkisi genotiplorinin Dagliq Sirvan bolgoesinds selektiv
istigamatlords kamiyyat vo keyfiyyot gostaricilorinin hartarafli dyronilmasi, qiymatli genotiplorin
miloyyonlogdirilmosi vo onlardan yeni sortlarin yaradilmasinda istifado edilmosi, milli
genofondun zonginlosdirilmasi, ICARDA beynalxalq toskilatindan introduksiya olunmus
formalarin toplanmasi, Oyronilmosi, seleksiya yolu ilo yeni formalarin alinmasi {giin
nliimunalarin secilorak artirilmasi vo fermerlors on yaxsi sortlarin akilib becarilmasi ii¢lin tagdim
olunmasidir.

MATERIAL VO METODLAR

Tarla tocriibolori Okingilik ET Institutunun Qobustan BTS-do qoyulmusdur. Todqigat
miiddotindo fenoloji miisahidolor Quraq Orazilordo Komd Tosorrriifati Todqiatlart {izro
Beynolxalq Morkoz ICARDA-dan introduksiya olunmus imumilikdo 8 pitomnikdo birlogmis
247 sortniimuns lizorinds aparilmisdir(Kynepman, 1984).

Tacriibalorin qoyulmasi va qiymatlondirmslorin aparilmasinda B.A.Dospexovun “Metoauka
nosieoro ombita”’, O.C.Musayev, H.S.Hiiseynov, Z.A.Mommodov “Danli taxil bitkilorinin
seleksiyas1 sahosindo todqigat islorino dair tarla tocriiboslorinin metodikasi”-indan istifads
olunmusdur. Noxud sortniimunalori okilmis sahalora qulluq bélgs tiglin (Qobustan BTS-nin
yerlogdiyi Dagliq Sirvan bdlgosi) timumi gobul olunmus aqrotexniki qaydalara osason
aparilmigdir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Tacriibalorin qoyuldugu Dagliq Sirvan bolgosi 6ziinomoxsus ¢ox miirokkob iglim soraitino
malikdir. Dagliq Sirvan bolgesi quraqligin yaz-yay aylaria tesadiif etdiyi, ilboyu nomliklo az
tomin olunan, qis1 sort, soyuq kegon kontinental iqlimo malik bdlgadir. Bu bolgoada, asason, taxil
vo paxlall bitkilor becarilir. Bitkilorin inkisafi, mohsuldarlig1 vegetasiya dovrii orzinde su ilo
tominatindan vo habelo, temperatur rejimindon asilidir. Bu bolgads illik atmosfer ¢okiintiilorinin
miqdar1 orta coxillik molumatlara asason 400-500 mm toskil etmoklo, havanin orta ¢oxillik
temperaturu 10,7-14°C-dir. Tacriibalor qoyulan sahalor (Skingilik Elmi Todqiqat Institutunun
Qobustan Bolge Tacriibe stansiyasinin akin sahoslori) deniz saviyyassinden 780 m yiiksaklikde
yerlosir. Torpaq Ortiiyli agiq-sabalidi olmagla karbonathdir. ©kin sahasindo torpaq gatinda
humusun miqdan 1,25-2,17%, ph=8,6, asan monimsonilon azot 1 kq torpaqda 42,8 mgq, fosfor
23,5 mg, K,O 100 mq torpaqda 17,5 mqg-dir. Tacriiba qoyulan okin sahasi zaif golovi miihito
malik olmaqla, humus baximindan normaldir (Hiimmotov, 2013). Todqigat isindo noxudun
seleksiyasi {izro tocriibolor Qobustan BTS-do, su ilo tomin olunmayan domyas soraitindoe hoyata
kegirilmisdir. Qlobal iqlim doyiskenlikliyi, temperaturum yiiksolmosi, yagintilarin lazimi
miqdardan az olmas1 vo asason, payiz-qis aylarinda bol yagintilarin diismasi, yaz-yay aylarinda
is9 yagmtilarin az olmasi bu bolgs {igiin xarakterikdir. Koskin istilorin baglamasi ilo bu bolgada
mohsuldarliq azalir vo limumi mohsul yigimi gozlonildiyindon asagi ola bilir. Vegetasiya
dovriinlin avvalinds bol yagint1 diisso do, dondolma miiddotinds kaskin quragligin baslamasi
donlorin xirda olmasina vo vaxtindan tez yetismosino sobab olur. Iyun ayinda bol yagmnti
diisdiikdos iso mohsuldarliq da yiiksok olur. Bitkilor ¢igokloma fazasinda olan zaman hava soyuq,
yagmtili, homginin sorin vo tutqun kecdikds ¢igoklorin ¢oxunda mayalanma getmir vo ya
longiyir, noticods qongolor, c¢igoklor tokiiliir, mohsuldarliq koskin azalir. Bunun sobabi
mayalanmanin yaxsi getmomosi ilo barabar, havanin soyuq, yagntili, homginin sorin vo tutqun
kegmasi zamani qongolorin, eloco do cicoklorin askoxitoz, fuzarioz vo basqa xostolikloro
sirayatlonmasidir ki, naticado qénga va ¢igoklor mahv olur.

Miixtalif vegetasiya illori iiglin Qobustan hidrometeoroloji stansiyasininmolumatlarindan
belo goriiniir ki, iqlim goraiti osason geyri-sabit olmusdur. Bels ki, 2015-2016-c1 tosarriifat ilindo
sentyabr ayinda 26,2 mm yagint1 diisdiiyii halda, oktyabr ayinda 3 dofs artiq yaginti1 diismiisdiir.
Sentyabrda yagintinin orta ¢oxilliye yaxin oldugu halda (31 mm) oktyabrda bu gosterici orta
coxillikden (45,0 mm) ¢ox, noyabr-dekabr aylarinda yagintinin miqdar1 orta ¢oxillikdon 11,4-
14,5 mm az olmusdur. Havanin temperaturu payizda-qisda orta g¢oxillik gostericilora yaxin
olmusdur. Q15 aylarinda —yanvarda orta ¢oxillik yagintinin miqdar1 uygun olaraq 26,3 mm ¢ox,
fevralda 17,7 mm az diismiisdiir.Apreldo 9,4 mm c¢ox yaginti diigso do, may,iyun vo iyul
aylarinda bu gostorici imumulikds 37,1 mm asagi olmusdur. Yaz aylarinda havanin temperaturu
martda 5,8°C toskil etdiyi halda, iyulda orta ¢oxillik 22,60C, orta ayliq iso 23,50C olmus, orta
coxillik 3,1°C olmus, nisbi riitubat orta hesabla 85,3%-don 55,3%-o0 enmisdir.

2016-2017-ci tosorriifat ilinds noyabr aymnda 19,6 mm yagint1 diisdiiyli halda dekabr ayinda
35,8 mm yagint1 diismiisdiir. 2 ay orzindo orta hesabla 27,7 mm yagint1 diismiis, sentyabrda
yagintinin miqdari (71,3 mm) orta ¢oxillikdon 41,2 mm ¢ox oldugu halda oktyabrda (50,2mm)
bu gostarici orta ¢oxillikdon 5,2 mm ¢oX, noyabr-dekabr aylarinda orta ayliq yagintinin miqdari
orta ¢oxillikden 6,2 mm az olmusdur. Qis aylarinda —yanvarda orta ¢oxillik yagmtinin miqdari
26,0 mm, fevralda 35,0 mm oldugu halda bu aylarda orta ayliq yaginti, uygun olaraq 9,2 vo 17,1
mm diigmiisdiir. Apreldo 21,5 mm yagint1 diigso do, may, iyun vo iyul aylarinda bu gostorici
timumulikdos, 67,1 mm olmusdur. Yaz aylarinda havanin orta ¢oxillik temperaturu martda 3,1°C
toskil etdiyi halda, iyulda 22,6°C, orta ayliq iso uygun olaraq 5,6°C vo 25,0°C olmus, nisbi
rlitubat orta hesabla 79%-don 48%-0 enmigdir. Havanin temperaturu payizda-qisda orta ¢oxillik
gostaricilora yaxin olmusdur.

2017-2018-ci tosarriifat ilinde yagintt miqdarinin orta ¢oxillik comi 406 mm, orta ayliq comi
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360,3 mm olmusdur. Noyabr, dekabr, yanvar aylarinda yagintinin miqdar1 bir-birino yaxin
olmus, orta hesabla 24,1 mm, fevral vo aprelds iso orta hesabla 54,1 mm yagint1 diismiisdiir,
havanin temperaturu iso orta hesabla 11,2°C olmusdur. Cigoklomos vo paxla omologolmo
fazalarinin ohato etdiyi dovrlorde yagintinin miqdar1 koskin azalmis, orta qiymoat 25,15 mm
olmusdur. Havanin temperaturu yetismo fazasinda iyunun III ongiinliiyiindo (36,80C) vo iyulun |
ongiinlityiindo (39,8°C) keskin yiiksslmisdir. Gostorilon dévrde nisbi riitubst yanvar ayi ilo
miiqayisada 45-48% azalmisdir. Son 3 ayda yagintilarin azalmasinin toxum omalo galmasi vo
dolmas1 fazasina tosadiif etmosi noticosinde toxumlar ciliz olmus, mohsuldarliq asagi
diismiigdiir.Ekstremal iqlim amillori-bozon quraq, bozon yagmtilarin ¢ox diismosi bitki
ortliyliniin zaiflomasina gotirib ¢ixarir (Bray, Baily-Serres, Weretilnyk, 2000; Khakwani, Dennet,
Munir, 2011; Long, Ort, 2010; Reynolds, Ort, 2010; Silva, Nogueria, 2011).

Todqiqatlar zamani hidrometeoroloji faktorlarin tesiri ilo noxud sortniimunslorinin
vegetasiya miiddstinin tadqiqat illorindo miixtslif olmasi miioyyaon edilmisdir. 4 illik (2015-2019-
ci illor) gostaricilora gors inkisaf fazalarinda: okin-¢ixigda 2-9, ¢igoklomo-yeyismodo 2-3, okin-
yetismodo iso 9-11 giin forq olmusdur (Codval 1). A.LRudenkoya gors, havanin orta
temperaturu no qodor yiiksok olarsa, miixtalif sortlarda vegetasiya miiddoti bir o qodor qisa olar.
Belo ki, codvaldon goriindiiyli kimi, 2018-ci ildo havanin temperaturunun yiliksok olmasi
naticasinds (¢igokloma-yetismo morholosindo) noxudda yetismo kegon illora nisbaton 6-7 giin tez
basa ¢atmisdir (Noxudda ¢igokloma adston, 2-3 hofto orzinds basa catir vo 50-61 giindo mohsul
kiitlovi yetisir). Cigoklomoa-yetismo miiddoti 8-9 hafto davam etmisdir.

R.B.Deminanin miisahidolorino gors, kifayot qodor istiliyin olmadigi yagisli havada
noxudun yetismosi ¢ox gilicli dorocodo gecikir, amma vegetativ kiitlo ¢ox olur. Asagi
temperaturda, eloco do yagintilar ¢ox olan zaman noxud vo digor bitkilor gec yetisir, amma
bitkilorin hiindiirlityii yiiksok olur (9sadova, Qafarova, 2011).

Cadval 1.Noxud sortniimunslarinin inkigaf fazalari vo mahsuldarligina meteoroloji faktorlarin tosiri

2015-2016 2016-2017 2017-2018
S = Jkin tarixi: 21.11.2015 akin tarixi: 23.11.2016 Jkin tarixi: 30 .11.2017
S [¢"] [¢"]
sl zlelel =] 21ze] gl 2]zl =
g A S A - - N o
= z | 2| 5| 2 z | = g 2| 2 | % s | £
£ D |2 = g o> | = = S| | 2| = S
= S| ® = o ® = S ® =
1 [F.08-49 (181 56 | 231 (175 173 57 220 185 (181 59 222 260
2 |F.08-105 (180 57 | 225 278 174 56 220 279 (181 |60 222 275
3 |F.09-127 (183 60 | 216 212 186 60 245 236 [183 61 241 175
4 |F.09-137 (187 54 | 212 1237 185 54 239 248 (187 |62 242 320
5 |F.09-159 (188 59 | 212 (312 186 59 244 356 (185 |60 241 270
6 |F.09-256 (188 53 | 213 218 184 54 220 235 [188 61 242 240
7 |F.09-259 (190 55 | 214 260 183 59 237 286 (190 |58 239 275
8 [F.09-271 |190 55 | 214 279 182 61 220 280 (189 |58 242 205
9 |F.09-280 (185 60 | 244 212 183 59 236 225 (182 |58 243 225
10 [F.09-281 (184 55 | 238 250 183 59 236 262 (182 |56 241 185
11 |F.09-287 (183 52 | 219 239 183 59 236 249 182 61 241 225
13 [F.09-304 (174 51 | 217 (176 180 60 220 198 (179 61 220 380
14 |F.06-158 [182 52 | 248 470 175 57 242 461 (182 B4 242 280
15 [F.07-20 (184 56 | 246 20 176 57 242 485 184 55 243 255
16 [F.07-22 (182 56 | 246 (340 176 54 242 345 (182 |59 241 230
17 [F.07-28 (181 58 | 250 (127 176 54 242 124 (181 |60 246 295
18 |F.07-31 (184 59 | 249 320 176 54 245 312 [184 |55 245 220
19 [F.07-44 (185 51 | 248 430 176 54 245 421 182 |58 243 280
20 |F.07-239 (185 51 | 248 240 176 54 244 236 (181 |56 239 280
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21 |F.07-261 [183 51 | 248 308 174 56 [244 298 [184 |54 240 240
22 |F.07-280 [184 54 | 252 380 174 56 244 365 [180 55 239 340
23 |[F.09-70 [182 60 | 235 565 (173 56 219 645 [185 51 217 220
24 |F.09-81 [183 59 | 252 428 173 56 246 481 184 |58 239 280
25 |F.09-85 [184 57 | 244 537 173 58 246 512 180 57 240 260,
26 |F.09-149 183 56 | 244 120 174 58 246 115 (181 54 238 260
27 |F.09-153 [189 54 | 242 130 181 59 246 119 [179 56 239 265
28 |F.09-198 [183 55 | 246 176 182 58 241 171 182 57 240 290,
29 |F.09-216 183 55 | 246 460 (172 58 241 458 (184 |54 238 295
30 |F.09-219 [182 53 | 228 291 173 56 219 302 189 59 221 345
31 [ILC 487 184 57 | 231 486 175 59 222 486 190 |60 222 340
32 |Sultan 187 57 | 238 310 177 59 231 320 [183 |56 232 285

Gicli yagintilar zamani1 noxud kollarinin boyu hiindiir olur. Normal temperaturda vo az
yagmtili havada iso noxud tez yetisir, lakin bitkinin hiindiirliiyi ¢ox olmur. Quru, isti havada
bitkilor qisaboylu olmagqla, vegetasiya miiddsti do daha tez basa catir. Quraqligda noxud
sortniimunoslorindo  vegetasiya miiddotinin azalmasi, osason, ¢igoklomo-yetismo fazasinin
qisalmas1 hesabina bas verir. Bu adston, gecyetison sortniimunslorde daha c¢ox rast golinir. Bu
sortniimunslorde boyun qisalmasi ilo mohsuldarligin asagi diismosi miisahido olunmusdur. 100
donin kiitlesindo azalmalar miisahido olunmus va bu iri toxumlu sortniimunalordo daha ¢ox hiss
olunmusdur.

Olverigsiz meteoroloji soraitdo-kiilok, giiclii yagint1 vo ya quraqliq olduqda, noxudda qonga
va ¢i¢oklar tokiilmaya qarsi giiclii miigavimat gdstorsa do, bunun garsisint almaq miimkiin olmur
(Asadova, 2011; Hiiseynova, 2013; Osodova, Qafarova, 2011). Todqgigat isindo noxud

sortniimunslorinin  tokiilmoys davamli formalarmin sec¢ilmosino diqgot edilmis, onlara
meteoroloji faktorlarin tosiri miisahids olunmusdur.
Meteoroloji  faktorlarin  ayri-ayr1  pitomniklordo mohsuldarliq gostericilorine  tosiri

Oyronilmigdir. CIEN-W pitomnikindoki sortniimunolorin mohsuldarliginin 3 illik miiqayisosi
zamani koskin forq miisahide edilmomisdir. III tadgiqat ilinds on yiiksok mohsuldarliq F.09-304
(380 g/m?) sortniimunasinds miioyyen edilmisdir. Standart Sultan sortu ilo miigayisodo 30%-don
arttq mohsul vermigdir.Mohsuldarligin orta 3 illik gostoricilori 206,6-285,0 q intervalinda
doyismisdir. CIEN-W pitomnikindo on asagi mohsuldarliq F.08-49, on yiiksokF.09-137
sortniimunslorinds miisahids edilmisdir. Sultan sortu ilo miiqayisado F.09-137 sortniimunasinds
mohsuldarliq 63,7 q ¢ox olmusdur (Sakil 1).
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Sakil 1. CIEN-W pitomnikindoki sotrniimunalorin mohsuldarligi.
Sortniimunolorin 3 illik gostaricilorinin ayri-ayr1 pitomniklordo miigayisosi zamani CIEN-

LS pitomnikindaki sotrniimunslorin mohsuldarliginin I todqiqat ilinds 6, II tadqiqat ilinds 9, III
todqiqat ilindo 11 sortniimunado standart Sultan sortundan yiiksok olmasi miisahido olunmusdur.
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I vo II tadqiqat illorinds gostaricilor bir-birins yaxin olsa da on yiiksok gostorici F.09-219 (520
g/m?) sortniimunssindo olmusdur. III todgigat ilinde sortniimunolorin mohsuldarligi ovvalki
illorlo miigayisodo nisboton asagi olmusdur. Cigoklomo vo paxla omologolmo fazalarinin ohato
etdiyi dovrlordo yagintinin migdarinin koskin azalmasimohsuldarliga da 6z tosirini gostormisdir.
F.07-280 vo ILC 480 (340 g/m?), F.09-219 (345 g/m?) sortniimunolorinds on yiiksok
mohsuldarliq qeyds alinmigdir.Mohsuldarligin orta 3 illik gostericilori 165,0-476,6 g
intervalinda doyismisdir. On asagt mohsuldarhq F.09-149, on vyiiksok iso F.09-70
sortniimunslorinds miisahido edilmisdir. Sultan sortu ilo miiqayisado F.09-70 sortniimunasinds
mohsuldarliq 18,3% ¢ox olmusdur. Umumiyyatlo, 8 sortniimunado mohsuldarliq Sultan
sortundan 1,61-18,3% intervalinda yiiksok olmusdur (Sakil 2).
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Sokil 2.CIEN-LS pitomnikindoki sotrniimunalorin mohsuldarligi.

II todqiqat ilindoapreldo 21,5 mm yagmti diigso do, may, iyun aylarinda bu gostarici,
imumulikds, 67,1 mm olmusdur. Yaz aylarinda yagmtinin ¢ox diigmasi mohsuldarligin da
yiiksok olmasma sorait yaradir. 3-cli sokildon goriindiiyi kimi,CICTN pitomnikindoki
sotrniimunslorin mohsuldarlig 11 todqigat ilindo daha ¢ox olmusdur. On yiiksok mohsuldarliq
F.08-200 (700g/m?), on asag1 F.07-44 (125q/m?) sortniimunalsrinde olmusdur. Bu pitomnikdaki
sortniimunslordo mohsuldarliq ayri-ayri illordo miixtalif olsa da, gostaricilor bir-birindon koaskin
forglonmomisdir. F.08-200 sortniimunasinds mohsuldarliq sonraki illorde daha asagi olmusdur.
Mohsuldarhigin orta 3 illik gostoricilori 250,0-413,0 q intervalinda doyismisdir. On asagi
mohsuldarliq F.03-102, on yiiksok iso F.08-200 sortniimunslorindo miisahido edilmisdir. Sultan
sortu ilo miiqayisade F.08-200 sortniimunasinde mahsuldarliq 95,3q ¢ox olmusdur.Umumiyyoatlo,
20 sortniimunadon 9-nun mohsuldarlig1 standart Sultan sortundan 5,0-95,3 q ¢ox olmusdur
(Sakil3).
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Sakil 3. CICTN pitomnikindaki sotrniimunalorin mohsuldarligi.
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CIEN-DT vo CIABN pitomnikindoki sotrniimunslorin mohsuldarliginin 3 illik miigayisasi
zaman1 CIEN-DT pitomnikindoki sortniimunalorin mohsuldarligimin kaskin azaldigi miisahids
edilir. CIABN pitomnikindoki sortniimunslords iso mohsuldarliq asason stabil olmusdur. F.09-
294 sortniimunasinin mohsuldarlig orta hesabla 390 q/m? olmusdur.Mohsuldarhgmn orta 3 illik
gostaricilori CIEN-DT pitomnikindoki sortniimunslords 325,6-360,6 q, CIABN pitomnikindoki
sortniimunalorde 367,3-389,0 q intervalinda doyismisdir. On asagi mohsuldarliq CIABN
pitomnikindoki sortniimunolordon F.09-2, on yiiksok iso CIABN pitomnikindoki F.09-294
sortniimunssindo miisahido edilmisdir. CIEN-DT pitomnikindoki sortniimunslordon F.03-104
(325,6q) on az, F.09-292 an ¢ox mohsuldar olmuslar (Sokil 4).
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Sakil 4. CIEN-DT vo CIABN pitomnikindoki sotrniimunalarin mahsuldarlig.

Belolikla, bitkilorin sopini va inkisaf fazalari, eloco do mohsuldarligr yerli iglim faktorlari,
hava soraiti vo bitkilorin bioloji tolobati ilo six olagodardir. Bu gostaricilordon kompleks sokildo
istifado etmokls yetigdirilocak bitkilordon yiiksok mohsuldarliq alde etmok miimkiindiir. Miixtolif
bioloji xiisusiyyatlora, morfoloji alamatlors malik sortniimunslorin tobioto vo iglim soraiting
tolobatlar1 bir-birindon forqlonir. Onlarin alverissiz meteoroloji soraits - havanin temperaturuna,
torpagin miinbitliyino, quraqliga, saxtaya, soyuga, xastoliklora vo saira miinasibatlori do forglidir.
Bu baximdan praktiki olaraq sortniimunolorin meteoroloji elementlora miinasibatlorine goros
yiiksok notico oldo olunmasi {i¢lin aqrotexniki gaydalar okilocok kond tosorriifati bitkilorinin
bioloji xiisusiyyatlori vo tobii soraitlo ciddi uzlagmalidir.
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BJIUSTHUE T'MJIPOMETEOPOJIOT MUECKNX ®AKTOPOB HA YPOXKAMHOCTH
I'EHOTHUIIOB HYTA

*F.C.IlaanOBal, I[)K.M.Tananl, F.M.I]Jnx.nnncxnﬁz, Ch.r ycer”lHOB1

1 9] o
Hayuno-uccnenoBarensckuii MHCTHTYT 3emnenenist MUHHCTEPCTBA CEIILCKOIO XO03siCTBa
Azepbaiimkanckoit PecrryOnnku

*Uncrutyt Ienernueckux Pecypcos HAHA

YuuThiBasi HACTYIUICHUE 3aCyXU B BECEHHE — JIETHUM NEPUOJ, KOHTHHEHTAJIbHBIM KIUMAT ¢ HU3KOU
BJIQXKHOCTBIO U CYpOBOM 3MMOM, BIKCIIEpUMEHTaxX MpoBoANMBIX Ha I'obyctanckoit 30C pacnonokeHHON
B ['opHO-IIIupBaHCKOW 30HEC IENBI0 TOJYUYCHHUS COPTOOOPA3IOB YCTOWYMBHIX K 3acyxe, XOJOAYy H
3aMOpo3KaM, Oblla M3y4YeHa 3aBUCHMOCTH YpOXash B BETCTAllMOHHBIA IEPHOJ] OT BOJOCHAOXKEHUS W
TEMITEPaTypHOTO PEeKUMA.

Mo manubpiM ['0OycTaHCKOW THAPOMETEOPOJIOTHUECKON CTAHIIMH, KIMMATHYECKHE YCIOBHS B OTOM
pETHOHE B TIOCEBHBIC TO/BI OBLTH B OCHOBHOM HECTaOWMIBHBIMU, YTO TAKIKE CKA3aJ0Ch HAa YPOXKAHHOCTH.
B moceBnpix 2017-2018 romax, B KOHIIE MIOHS M Hayalleé WIOJS, B MEPHOJA HEBBIHOCHUMBIX >KapKHX
YCIIOBHH, ypOKaiHOCTh CHU3MIIACh, a OOLIKI COOp yporKasi OKa3ajcs HUXKE, YeM OXKHUIAIO0Ch.

HecMotpst Ha 00MIIEHOE KOJIMYECTBO OCAJIKOB B Hayalle BETE€TAI[HIOHHOTO TIEpHOJia, CHIIBHBIE 3aCyXHU
B TEPUOJBI IIBETCHUS W O3EPHEHHOCTH, TMPUBEIM K YMEHBIICHHIO pPa3MEpoB U 0Oojee ObICTpOMY
CO3pEeBaHuI0 CceMsH.B Apyrue rofasl ucCClenoBaHUU TaKXKe H3y4daJloCh BIMSIHUE METEOPOJOTHYECKUX
(GakTOpOB Ha YpPOXKAWHOCTh W TPOBOJWIICS CpPaBHHUTEIbHBIA aHamu3.HauOosbinas mpoayKTHBHOCTh B
OTJIENBHBIX MUTOMHHMKAaX HaOmonanack B 2016-2017 uccrnenoBaTenbCKOM roly, KOJTHYECTBO OCAIKOB B
Mae-HIOHE TOrO K€ roja cocTtaBuiao 72,3 u 1292 MM COOTBETCTBCHHO, a 3TO HAMHOI'O OOJIBIIIE, YEM B
npyrue ronbl. MccnmemoBaHus TOKa3and, YTO TOJ BIMSHHEM THAPOMETEOPOJIOTHYECKHX (PAKTOpOB
BEreTAllMOHHBIN TIEpPHOJ MEHSJICS. YCTaHOBJICHO BIIMSHHE METEOPOJIOTHYECKHX (aKTOpOB U
TEMIIEPaTyphl Ha BHICOTY pacTeHHU ¥ (ha3bl pa3BUTHA.BBUIM M3ydYeHBI IMyTH TOBBIIMICHUS YPOKaWHOCTH
MpH  KOMIUIGKCHOM HCIIOJIb30BAaHUHM YCTOHYMBOCTH COPTOOOpA3lOB HyTa K HEOIarompusTHBIM
METEOPOJIOTHYECKUM YCIOBHSIM ( TeMIlepaType BO3AyXa, IUIOJOPOJUIO TMOYBBI, 3acyXe, 3aMOpPO3KaM,
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X0JI0Ay), OOJNe3HsM, arpoTeXHUYECKHM YCIOBUSIM M JpyruM Qakrtopam. Bo Bpems cenexuuu ObLIO
0TOOpaHO LIecTh Hanbosiee MPOAYKTUBHBIX BBICOKOKAUYECTBEHHBIX O0Pa3LOB, U YBEIWYEHA IUIOMIAIb UX
1IOCEBa.

KiioueBble ciaoBa: HyT, CeJeKIUs, MeETeopolormueckue (hakTopbl, OCaaKH, YCIOBHA Oorapa,
BBICOTA PACTEHUH, YPOXKAHHOCTb

EFFECT OF HYDROMETEOROLOGICAL FACTORS ON THE PRODUCTIVITY OF
CHICKPEA GENOTYPES

G.S.Damirova’, J.M.Talai', G.M.Shikhlinsky?, S.I.Huseynov*

Azerbaijan Research Institute of Crop Husbandry under the Ministry of Agriculture of the Azerbaijan
Republic;

Genetic Resources Institute of ANAS

Experiments were conducted in the drought spring and summer periods in the Gobustan RES of the
mountainous Shirvan region. Therefore, the continental climate with low moisture , cold hard winter was
taken into account, and in the experiments, conducted for the breeding of variety accessions resistant to
drought, cold, frost, the dependence of development of the samples on water supply of yield, as well as
temperature regime during vegetation period has been studied. According to the data of Gobustan Hydro
meteorological Station, the climatic conditions in this region during the sowing years were mainly
unstable, which also affected yield. In the 2017-2018 sowing years, at the end of June and the beginning
of July, with oppressive heat conditions in the region, yielding has decreased and the overall harvest has
been lower than expected. Although there was abundant rainfall at the beginning of the vegetation period,
severe droughts during flowering and grain-full periods resulted in the smaller and faster maturation of
seeds. In other years of research, the impact of meteorological factors on productivity was also studied
and a comparative analysis was performed. The highest productivity in individual nurseries was observed
in the 2016-2017 research year, the amount of rainfall in May-June of the same year was 72.3 and 129.2
mm, respectively. This is much more than in other years. Studies have shown that by the influence of
hydro-meteorological factors, the vegetation period varied. The influence of meteorological factors and
temperature on plant height and development phases was determined. By complex using of air
temperature, soil fertility, drought, frost, cold, diseases, agro technical conditions and other resistance
factors of chickpea variety accessions, the ways to increase their productivity were studied. During the
breeding, six most productive, high-quality variety accessions were selected, and the cultivation area was
increased.

Keywords: chickpea, breeding, meteorological factors, rainfall, dry rainfed conditions, plant height,
yield
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SINTETIK HEKSAPLOID BUGDA GENOTIPLORININ BIOMORFOLOJi
OLAMOTLORI OSASINDA KLASTER ANALIZi

M.9.BABAYEVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki, AZ1106, Azadliq pr.,155
ameagei@mail.ru

Tadqiqat isinds 3 sort va 68 sintetik heksaploid bugda genotiplori 9 biomorfoloji- komiyyat
dlamoatlori ssasinda dyranilnmis va naticolor statistik tohlil olunaraq mohsuldarhga birbasa tasir
edon mohsuldarhq elementlori miidyyonlasdirilmisdir. Biomorfoloji-kamiyyat olamatlorinin
analizinda Korrelyasiya, path analizi vo klaster analizi kimi ¢ox olciilii statistik analiz iisullarindan
istifado edilmisdir. Korrelyasiya analizi zamam bitkinin boyu, siinbiilalthginin uzunlugu,
siinbiilciiklorin sayr slamoatlori arasinda miisbat etibarh ashliq miisyyon edilmisdir. Klaster
analizindan genotiplor arasinda oxsarliq va genetik masafoni miioyyan etmak maqsad ilo istifads
edilmisdir. Bugda genotiplorinds bitkinin boyu il3 siinbiilalthginin (pedanklin) uzunlugu arasinda
(0,573) yiiksok etibarh asililiq, eyni zamanda siinbiiliin uzunlugu ilo do (0,255) etibarh asilihq
oldugu miisyyan edilmisdir. Homginin siinbiiliin uzunlugu ils (0,275) siinbiilciiyiin say1 arasindada
etibarh asihiliq askar edilmisdir. Ward metodu vo Evklid genetik moasafonin indeksi asasinda
qurulmus dendroqramda genotiplor biitiin morfoloji slamatlor iizra 5 asas qrupa ayrilmsdir.
Birinci klaster todqiq olunan bugda genotiplorinin 35.2%-i taskil etmisdir. Bu Kklasterdaki
genotiplords siinbiiliin uzunlugu, 1000 danin kiitlasi va siinbiilciiyiin say1 slamatlori yiiksak qiymata
malik olmusdur. Bitkinin hiindiirliiyii, siinbiilalthginin uzunlugu, bayraq yarpagimin uzunlugu,
bugumlarin sayr vo 1000 daninin kiitlasi salamatlorinin maksimum qiymatlarina malik genotiplor
ikinci klasterds yerlosmisdir. Ugciincii klasterdaki 7 genotipin aksoriyyoati 1000 donin Kkiitlasi,
siinbiiliin uzunlugu v3 siinbiilciiyiin sayina gors yiiksok qiymoats malik olmus, digor slamatlors goro
iso asag1 qiymoto malik olmalar ilo saciyyslonmislor. Dordiincii klasterds digar klasterlordaki
niimunslora nisbaton biitiin slamatlori yiiksok qiymatlo saciyyslonon 11 genotip comlogsmisdir.
Besinci klasterin niimunalori digar klasterlordaki niimunalorin aldigi qiymatlorin aksariyyatindon
yuxarl natica gostormisdir. Biomorfoloji slamatlora gors yiiksok natica gostaran niimunslordon
galocakds yeni sintetik bugda hibridlorinin alinmasinda qiymatli baslangic material kimi istifads
olunmasi tovsiys olunur.

Acar sozlar:Sintetik heksaploid bugda, mahsuldarhq, korrelyasiya, ¢oxolgiilii statistik analiz
GIRIS

Diinya ohalisinin arzaga olan tolabatinin 6ddenilmasinds bugda bitkisindon alinan un vo un
momulatlart ovozedilmozdir. Moahsuldar vo qida doyeri daha yiliksok olan bugda ndvlorinin
inkisaf etdirilmasi mogsadi ila aparilan islor naticosinds madoni formalarin genetik miixtolifliyi
getdikco azalmis, zororvericilors, otraf miihit stresino vo miixtalif xostoliklora qarsi hassasliq iso
artmisdir (Baloch, Karakdy, Demirbas vo b., 2014; Baloch, Alsaleh, Shadid vo b., 2017).
Biokimyavi gostaricilori yiiksak olan, biotik vo abiotik streso doziimlii genotiplorin yaradilmasi
vacibdir (Hajjar, Hodgkin, 2007). Tr.dicoccum va Ae.squraossa ndévlorinin mohsuldarligi,
xostalik, streso qarst davamliliglar: sababindon hibridlogmods istifads edilir (Luo, Yang, Zhang,
1998).

Madoni bugdanin zonginlosdirilmasi vo tokmillosdirilmosi magsadi ilo bugdanin yabani
acdaclarindan Ae.squarrossa ilo (2n = 14 DD), T. dicoccum (2n =28, AABB) va ya T. durum (2n

= 28,AABB) novlori arasinda hibridlosmadon sonra sintetik heksaploid yumsaq bugdalar aldo
(2n =42, AABBDD) edilir (Mujeeb-Kazi , Rosas, Roldan, 1996).

Yumsaq bugdanin on godim allopoliploid hibrid formalar1 "sintetik heksaploid bugda"
adlandirilmigdir. 1980-ci illorin sonlarindan etibaron Qargidali vo Bugdanin Yaxsilagdirilmasi
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Beynolxalq Markazi (CIMMYT) 1000-don ¢ox SHW xatti yaradilmigdir (Das, Bai, Mujeeb-Kazi
et al., 2016). Sonraki todqiqatlarda, Sintetik heksaploid bugdalarin (2n = 6x = 42; AABBDD)
miixtolif biotik vo abiotik stressloro qarsi bir cox dvamliliqlara malik oldugu bildirilmis,
hamg¢inin daha bdyiik mohsuldarliq potensialina malik oldugu tosdiglonmisdir (Mujeeb-Kazi,
Gul, Farooq et al., 2008).

MATERIAL VO METODLAR

Todgigat isi AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi-Todqigat Bazasinda
apartlmisdir. Todqiqat materiali kimi Beynolxalq Qargidali vo Bugdanin Yaxsilagdirilmast
Morkozindon(CIMMYT) alinmis,yaxsilagdirilmis sintetik heksaploid bugda niimunoslorindon
istifado edilmisdir. Sopin sxemi {izro cargoarasi 25 sm, bitki aras1 5 sm va cargonin uzunlugu 2 m
toskil etmokls 2 tokrarda aparilmisdir. Vegetasiya miiddati boyunca bitkiler tizerinde, beynalxalq
deskriptorlara uygun olaraq miisahido vo biomorfoloji (bitkinin boyu, siinbiilaltliginin
(pedanklin) uzunlugu, kollanma omsali, asas siinbiiliin uzunlugu, STRL — inkisaf etmomis
siinbiilciiklorin  olmasi, bayraq yarpagmin uzunlugu, bugumlarin sayi, siinbiildo olan
stinbiilciiklorin say1, 1000 donin kiitlosi) dlgmalor aparilmisdir. Bitkinin boyu niimunslordo on
hiindiir 5 gévdads olan kdk bogazindan siinbiiliin ucuna qoador olan masafs (sm—lo) dl¢lilmiisdiir.
Stinbiilalthgmin (pedanklin) uzunlugu iss siinbiiliin gévdoys birlesdiyi yerden birinci buguma
gadar olan masafs (sm—lo ) Slgiilmiisdiir. Kollanma omsali dedikds todqiq olunan niimunanin bir
bitkido olan biitlin govdalorinin (qeyri-mohsuldar vo mohsuldar) sayr nezerds tutulur. Osas
stinbiiliin uzunlugunda iso geyd olunan genotiplorin har birindon bes bitkinin asas siinbiiliiniin
uzunlugu (sm—l9) dl¢lilmiis vo orta qiymet gotiiriilmiisdiir. STRL stinbiilds steril siinbiilciiklorin
say1, bayraq yarpaginin uzunlugu iso bitkinin siinbiilo on yaxin yarpaginin (sm—lo ) uzunlugu,
1000 denin kiitlesi iso hor niimunadon 2 tokrarda 250 adoddon gétiiriilorak 0,001 q hassaliqli
torazida ¢okilib, 4-5 vurularaq miiayyan edilmisdir.

Biomorfoloji — komiyyot olamotlorinin analizindo korreliyasiya vo klaster analizi kimi
¢oxOlctli statistik analiz tisullarindan istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Sintetik heksaploid bugda genotiplorindo biomorfoloji — komiyyat olamatlorinin bir-biri ilo
olagesini Oyronmok ii¢iin korrelyasiya analizi aparilmisdir. Korrelyasiya analizi 20SYNT-
ELITE-YT, 35SYNT-ELITE vo 13SYNT-JAPAN pitomniklorino aid sintetik bugda genotiplori
{izorindo 9 alamot {izro aparilmisdir. Umumilikds sintetik bugda niimunalorinds bitkinin boyu ilo
stinbiilaltliginin uzunlugu (0,573) arasinda yiiksok etibarli asililig, siinbiiliin uzunlugu (0,255) ilo
isa etibarli asililiq geyd edilmisdir.

Eyni zamanda siinbiiliin uzunlugu ils (0,275) siinbiilciiyiiniin say1 arasinda etibarli asliliq
miioyyon olunmusdur (Cadval 1).

Cadval 1. Sintetik bugda genotiplorinin biomorfoloji slamatlari arasinda korrelyasiya

Olamot SAU FYU |KOL SAYI BS STRL 1000 DON _ SUNB.UZ. [SSS
KUT.

» 0573 0143 0100 0233 0167 0071 0,255 0137
0.000 0.234 0,405 0051 0164 0,554 0,032 0.253
A 1 0.107 0,020 0014 0138 0,167 0,208 10,037
0376 10,866 0010 [0.252 0,164 0.082 0.757
FYU 1 0173 0068 0167 0,006 0.076 0.125
0.150 0570 0164 [0.958 0531 0.301
1 0224 0116 0,105 0,160 0.210
KOL SAYI 0.061 0335 0385 0183 0.079
— 1 0146 0,044 10,080 10,049
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0,225 0,717 0,508 0,682
1 0,128 0,099 -0,178
STRL 0,289 0,413 0,137
1000 DON 1 0,174 -0,041
KUT. 0,146 0,737
.. 1 0,275*
SUNB.UZ. 0.020
Qeyd: ** yiiksak etibarh asilihq 0.01; *etibarh asilhq 0.05;
BH-bitkinin hiindiirliiyi, SAU-siinbiilaltliginin (pedanklin) uzunlugu, FYU-bayraq

yarpaginin uzunlugu, BS- bugumlarin say1, SSS-bir siinbiilds olan siinbiilciik say1.

Rescaled Distance Cluster Combine

i ﬁllLf“HJHJLi

Klaster 1

Klaster 2

, *wwwﬁ

uy
|

W

Klaster 3

Klaster 4

Klaster 5

Sokil 1. 20 SYNT-ELITE-YT, 35 SYNT-ELITE vo 13 SYNT-JAPAN sintetik bugda genotiplori vo 3
standart sortun biomorfoloji slamatlori osasinda qruplagmasi.

Ward metodu vo Evklid genetik maosafonin indeksi osasinda qurulmus dendrogqramda
genotiplor biitlin morfoloji olamatlor iizro 5 asas qrupa ayrilmisdir (Sokil 1). Birinci klaster
todqiq olunan bugda genotiplorinin 35.2%-ni toskil edir. Bu klasterdo yerlogson genotiplordo
stinbiiliin uzunlugu, 1000 denin kiitlesi vo siinbiilciiylin say1 slamatlori yiiksok qiymoto malik
olmusdur. Ikinci klasterds 1, 5, 9, 18, 20, 29, 35, 36, 46, 47, 48, 51, 53, 57, 59, 64, 65 vo 66
nomrali genotiplor yerlogsmisdir. Bitkinin hiindiirliiyii, slinbiilalthiginin (pedanklin) uzunlugu,
bayraq yarpaginin uzunlugu, bugumlarin say1 vo 1000 doninin kiitlosi alamatlorinin maksimum
qiymotlorino malik genotiplor ikinci klasterds birlogmisdir. Ugiincii klaster 7 niimunadon (13, 14,
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15, 43, 45, 49 vo 55) ibaratdir. Bu klasterdos yerlogon genotiplorin oksoriyyati 1000 donin kiitlosi,
stinbiiliin uzunlugu vo siinbiilciiyiin say1 yiiksok, digor olamotlor iso asagi qiymoto malik
olmuslar. Dordiincii klasterdo digor klasterdo yerloson niimunoloro nisboton biitiin slamatlori
yiiksok qiymot gostoran 2, 3,4, 7, 8, 60, 61, 62, 63, 67, 69 nomrali 11 genotip birlogmisdir.
Nohayat, besinci klasterdo iso 6, 12, 17, 22, 27, 30, 34, 40, 44, 49, 54, 68 nomrali genotiplor
yerlogmisdir. Bu klasterdo yerlogon niimunolor birinci, ikinci, Ugiincii klasterdo yerloson
nlimunolorin aldig1 qiymatlorin oksoriyyatindon yuxari notico géstormisdir.

Aparilan tadqigat naticosindo bir sira biomorfoloji alamatlorine gors yiiksok notico gostormis
sintetik bugda niimunolorindon golocok seleksiya proqramlarinda yeni sintetik bugda
hibridlarinin alinmasinda qiymatli baglangic donor materiali kimi istifadesi moslohat goriiliir.
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KJIACTEPHBI AHAJIN3 TEHOTHUIIOB CMHHTETUYECKOM 'EKCAILIOUTHOM
HNIIEHUIBI HA OCHOBE BUOMOP®OJIOT'HYECKHUX IIPU3HAKOB

M.A.BabaeBa
Nuctutyt I'enetnueckux PecypcoeBHAHA

s onpeneneHus 3I€MEHTOBIPOTYKTUBHOCTH, HEMOCPEICTBEHHO BIMAIONIMX HAa YpOKaWHHOCTb, B
HallleM WCCJIe/OBaHUM HM3YYEHOM CTATUCTHYECKH TMpOaHAIM3upoBaHo 9 Omomopdosorundeckux
MPU3HAKOBY 3 COPTOB W 68 TEHOTHIIOB CHHTETHYECKOW TeKCAIuToOMaHOW mmeHunsl. Ilpu anammse
01oMOP(]OIIOro-KOTMUECTBEHHBIX ~ MPHU3HAKOB  HCHOJB30BANNMCH  TAKUEMETOIBl  MHOTOMEPHOTO
CTaTUCTHYECKOTO aHaJIM3a, KaKk Koppemsauus, ananu3 [lata u kinactepHbiii ananu3. [Ipu koppensunoHHOM
aHanu3e OblIa yCTAaHOBJIEHA IIOJIOKUTEIbHASL JOCTOBEPHAs 3aBUCHUMOCTBMEXIY IPU3HAKAMHUBBICOTHI
pacTeHus, UIMHBIKOJIOCOHOXKH, KOJIMYECTBA KOJIOCKOB. KilacTepHBI aHanmM3 HCHONB30BAICST s
OTIpeJIeNIeHHsI CXOJCTBA M TEHETUYECKOT0 PACCTOSHUAMEK Y TeHOTHIaMH. B reHoTHnax miieHuIs! Obuia
olpeJiesieHa BbICOKAsi JOCTOBEpHAsl 3aBUCHUMOCTb MEXAY BBICOTOM PACTEHHUS U JUIMHOW KOJIOCOHOXKHU
(0,573), a taxxke mmuHOMKO0M0Cca(0,255). OO6HapYyKEeHA TOCTOBEPHAS 3aBUCHMOCTh MEXKTy JJIMHON KOJIoca
u uyucioMm KkomockoB (0,275). B nmenmporpamme, mocTpoeHHOW Ha ocHoBe MeTofa Ward M mHAekca
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TEHETHYECKOTO paccTosiHus EBKIWAA, TEHOTUIBI OBLIM pa3feiicHbl MO BCeM MOPQOIOTrHYSCKUM
MpU3HaKaMHa 5 OCHOBHBIX rpymnn. B mepsbrii kmactep Bomwtu 35,2% ucCCIeNOBaHHBIX TEHOTHIIOB
TMIIICHALBL. Y PACTEHUHTIIIIEHUIIBI 3TOTO KJIacTepaoTMEUEHBI BBICOKHENOKA3aTeN! JIWHBI KOJIOCA, MACCHI
1000 3epen u uyHCIakoJOCKOB.BO BTOpOM KiacTepe pacroiaraioTcs TE€HOTHIIBI C MaKCUMaJIbHBIMU
MOKA3aTEeNSIMA BBICOTHI PACTEHHH, JIMHBIKOJIOCOHOXKKH, JIMHBI(IATOBOTOIICTA, YHCIA y3JI0B U MAacChl
1000 3epeH. BOMBIIMHCTBO T€HOTUIIOB TPETHETO KIIACTEPAXapaKTEPU3YIOTCA BHICOKHMHU 3HAYCHUSMHUIIO
noka3zatessiM Macchl 1000 3epeH, JTUHBIKOIOCA, YUCIIAKOJIOCKOB ¥ HU3KUMUIIO OCTAJIBHBIM MpU3HaKaMm. B
YeTBEPTOM  KJIACTEpPe  COCpPemoTo4eHO 11  reHoTMIoB, TOKa3aTed  KOTOPHIX IO  BCEM
MPU3HAKAMIPEBOCXOAWIN  00pasnbl  Apyrux kimactepoB. OOpas3mpl  TATOTO — KiacTepa  Takke
XapaKTePU30BAIUCH BBICOKUMH IIOKa3aTesIMH IO OONBIIMHCTBY TpHU3HAKOB. OOpasnbl, ¢ BBHICOKHMHU
01OMOP(DOJIOTHYECKUME TIOKA3aTeNIIMU PEKOMEHIyeTCSl MCIIOJIb30BaTh B KaYeCTBE IICHHOTO HMCXOIHOTO
MaTepurana Mpyu CO3AaHNN HOBBIX THOPHUIOB CHHTETHYECKOW MIICHHUITBL.

KitoueBble cJI0Ba: CHHTETHYECKas TEKCAIUIOMOHAs MINEHUIA, YpPOKaWHOCTb, KOpPpEIALNs,
MHOT'OMEPHBIA CTATUCTUYECKUIN aHAIIA3

CLUSTER ANALYSIS OF SYNTHETIC HEXAPLOID WHEAT GENOTYPES BASED
ON BIOMORPHOLOGICAL TRAITS

M.A.Babayeva
Genetic Resources Institute of ANAS

In our study we determined the productivity elements by statistical analyzing of 9 biomorphological
features that directly affect the yield in 3 common wheat varieties and 68 genotypes of synthetic
hexaploid wheat. In the analysis of biomorphological features the methods of multivariate statistical
analysis - correlation, Path analysis and cluster analysis were used. The correlation analysis established a
positive reliable relationship between the plant height, peduncle length, the number of spikelets. Cluster
analysis was used to determine the similarity and genetic distance between genotypes. In wheat
genotypes, a high reliable dependence between the plant height and peduncle length (0.573), as well as
the length of the ear (0.255) was determined. There was a significant relationship between the length of
the ear and the number of spikelets (0,275). In the dendrogram constructed on the basis of the Ward
method and the Euclid genetic distance index, genotypes were divided into 5 main groups according to all
morphological features. The first cluster included 35.2% of the studied wheat genotypes. Wheat plants of
this cluster have high spike lengths, 1000 grain weights, and spikelet numbers. The second cluster
contains genotypes with maximum plant height, peduncle length, length of the flag leaf, number of
spikelets and weight of 1000 grains. Most of the genotypes of the third cluster are characterized by high
values in terms of 1000 kernel weight, ear length, number of stems and low in other characteristics. In the
fourth cluster 11 genotypes were concentrated, the indicators of which by all signs exceeded the samples
of other clusters. The samples of the fifth cluster were also characterized by high indices for most
features. Samples with high biomorphological parameters are recommended to be used as a valuable
initial material for the creation of new synthetic wheat hybrids.

Keywords:synthetic hexaploid wheat, productivity, correlation, the multi-dimensional analysis
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UOT 635.64.632.938.2

POMIDOR HiBRIDLORIND® MEYVO QURDU (HELICOVERPA ARMIGERA) iL9
ZODOLONMO VO MEYVO ANOMALIYASINA DAVAMLILIGIN GENETIK
MUXTOLIFLIYININ TODQIQI

G.9.HUSEYNZADO
AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadhq pr.,155

huseynzadeg@yahoo.com

Tadqiqat isinin 9sas maqsadi pomidorun sortlararasi hibridlorinin icorisindo meyvo qurduna,
catlamaya, cicok ucunun ciiriimasing, giinyami@ina vo loksli yetismoys davamh niimunslarin
askarlanmasi olmusdur. Todqiqatda slamotlorin doyiskonlik hiidudlari, fenotipik, genotipik va
atraf miihitin variyasiyasi vo o ciimlodan, onlar arasindaki korrelyasiyalar miiayyonlosdirilmis vo
miisahids edilon shamiyyatli variyasiyalar ol¢iilmiisdiir. Fenotipik variyasiya omsah genotipik vo
otraf miihitin variyasiya omsah ilo miiqayisodo daha yiiksok olmusdur. Pomidorun miixtalif
hibridlorindo meyva qurduna qarsi1 davamlih@: toyin edarkon aydin olmusdur ki, bu gostaricinin
maksimum qiymoati introduksiya sortlararasi hibridlosdirmadon alinan Utro x Volqoqrad hibridi
olmusdur. Catlamaya an hassas meyvalori olan yerli sortlararasi kombinasiyadan Zafor x Masalh
sort forma hibridi, cicok ucunun ¢iiriimasine davamh yerli vo introduksiya sortlararasi
hibridlasdirmadon alinan Sokor x Utro hibridi, meyvado yaranan anomaliyalara (Cat Face) on
davamh yerlisorlararasi hibridlosdirmadon ahnan flkin x Sokar hibridi, giinyamgina davamh yerli
sortlararasi hibridlosdirmadon almnan Leyla x Masallh sort-forma hibridi, loksli yetismoyo
davamhliq is3 yerli vo introduksiya sortlararasi hibridlasdirmadon alinan Sakar x Utro hibridinda
geyds alimmsdir. Goriindilyii kimi Sokar x Utro hibridi hoam ci¢cok ucunun c¢iiriimasino, ham do
Iokali yetismoya qarst davamhi poligenlor dasiyir. Todqiqatin asas moqsadi kimi sortlararasi
hibridlosdirmonin komoayi naticasindd zararverici va tohliikali xastaliklora qars1 ¢oxsayh davamh
pomidor hibridlori arasinda secma apararaq sortlar yaratmaq va galacak tadqiqat islorindo istifado
etmakdon ibarotdir. Bu maqsadlsd yerli vo introduksiya sortlararasi hibridlosdirmadon alinan
kombinasiyalardan 10-u secilorak hazirki tadqiqat isina daxil edilmisdir.

Acar sozlar:pomidor, genetik miixtaliflik, irsilik, korrelyasiya, anomaliya
GIRIS

Azaorbaycanda yetisdirilon pomidor birillik ot bitkisidir. Bir ¢ox ndv, yarimndév vo
novmiixtolifliyi vardir. Adi pomidor (Lucopersicon esculantum Mill.) ndviiniin  {i¢
novmiixtalifliyi vardir: yliksok boyatan pomidorlar- kolu stampsiz, zoglar1 nazik olur, meyva
verdikdo yers yatir; stampli pomidorlar- zoglar1 qalin vo bark olur, meyvo verdikds yera yatmur;
determinant tipli - zoif budaqli va karlik (cirtdan) olurlar (https://ru.wikipedia.org/wiki/Tomat)

Pomidor qida rasionunda on ¢ox istifado edilmasi tévsiyo olunan mohsullardan biri hesab
edilir. Insana giin orzinds ortalama 300-400 qr pomidor yemok tdvsiyo olunur (Al- Aysh vo b.,
2012).

Pomidorun keyfiyyotino asagidaki toloblor verilir:meyvosi tozo vo tomiz, biitdv, saglam,
kond tosorriifati zororvericilori ilo zodolonmomis olmali, Olgiisii diametrindo 4 sm-don az
olmamalidir (Vishwanath vo b., 2011).

Pomidorda hibridlosdirmo istigamotindo biotik stressloro dair seleksiya islorinin
uzunmiiddatli tarixi olmasimna baxmayaraq, hazirda bir sira zororverici vo xastoliklor bitkinin
meyvo, yarpaq vo digor orqanlarina ziyan vurur vo onun mohsuldarliginin xeyli azalmasina sobab
olur. Pomidor istehsalina zorar vuran osas xastaliklor sar1 yarpaq qivrilmasi (tdradicisi; Tomato
yellow leaf curl virusu), lokali soluxma (toradicisi; Tomato spottted wilt virusu), meyva qurdu
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(toradicisi; Helicoverpa armigera), yarpaq kifi vo ya qonur lakalilik (téradici; Cladosporium
fulvum) va s.—dir(Sarifova va b., 2017). Bu zararvericilar igarisindo meyvaqurdunun vurdugu
ziyani xisusilo geyd etmok lazimdir. Pomidorun meyvalori bu zararvericiys (Helicoverpa
armigera) garsi ¢ox hassasdir, buna sobob meyvalorin daha meyilli vo gabigmin yumsaq
olmasidir (Sajjad, Ashfaq va b., 2011). Bu polifaq (movsiimi gériinarak miioyyan bitkilors ziyan
vuran) hasorat 100-don ¢ox bitkiys, o climlodon, pambiq, badimcan, tiitiin, qargidali, noxud,
paxla vo s. iqtisadi ohomiyyati olan bitkiloro bdyiik ziyan vurur (Talekar vo b., 1984). Belo
bdcoklarin toratdiyi ziyanin qarsisini almaq ti¢lin miixtalif hogorat 6ldiiron dermanlardan istifade
olunur ki, bu da digor faydali hosoratlarin 6liimiino sobo olmaqla, otraf miihitin ¢irklonmosi vo
insan saglamlig1 baximindan ¢ox zararlidir (Srinivasan, 1959; Singh, Singh,1975).

Bitkilors zorarverici hogorat, bakteriya, gobalok vo viruslarin vurdugu ziyandan basqa onlara
pomidor meyvalorindo yaranan pozuntular da doyon zororlar arasindadir. Bunlara {izori pisik
liziinii xatirladan kesiklor soklinde olan meyvo anomaliyasini (Cut face), meyve ¢atlamasi,
cicoyin uc hissodon ¢iirimosi (Blossom end rot), ginyanigt (Sunscald) kimi yaranan
catismazliglar1 gostormok olar. Yoluxmus bitkiloro nozarst edilmeso bitki 80%-don 100%-9
gador mohsuldarhigini itirir vo bu iqtisadi cohatdon faydali deyildir (Cunha vo b., 2005).

Odabiyyat molumatlarina istinadon 2001-ci ilde, pomidorda meyve sothinin catlamasi
Hindistanin Karmataka oyalotinds ciddi iqtisadi ziyana sobab olmusdur.

Pomidorda meyvo sothinin catlamasinin fizioloji proseslorin pozulmasi vo otraf miihit
amillorinin tosiri ilo yanasi, onlarin struktur vo anatomik xtisusiyyatlori ilo do alagali oldugu geyd
edilir (Thompson vo b., 2001).

Meyva omals golon zaman bitkido kalsiumun udulmasinda yaranan pozulmalar naticosindo
cicoklor uc hissadon ciirlimoys baslayir. Cigoklorin ucundan sirali suyun axmasi onun ilk
simptomudur. Adaston, pH dayari pozulan torpaqlarda kalsium ¢atismazlig1 naticasinds bu proses
bas verir vo meyvonin formalagmasina mane olur (Boyle, 1994).

Toqdim olunan isdo pomidorun bozi yerli vo introduksiya sort vo formalarindan alinmis
hibridlorinde meyva qurdu (Helicoverpa armigera), c¢atlama, ¢igok ucunda ¢iirtima, meyvada
pisik iiziinii xatirladan anomaliya (Cat Face), glinyamigi vo lokoli yetismoys davamliligin
genotipik, fenotipik variyasiya omsali, irsilik omsali vo onlar arasinda korrelyasiyalar
miioyyonlosdirilmisdir.

MATERIAL VO METODLAR

Todqiqat isindo 10 pomidor hibridindon istifado olunmusdur. Onlardan 6-si yerli, 4-i iso
yerli vo introduksiya sortlararasi hibridlogsdirma naticesinds alinmisdir. Pomidorun yerli vo
introduksiya sortlarindan alinmis V nasil hibridlori asagidakilardir:

Utro x VVolgograd

Zofor x Masall sort forma

Sakar x Utro

Leyla x Zofor

Qarant x Sahin

Leyla x Masall1 sort forma
Azorbaycan x Masall1 sort forma
Sahin x Leyla

[lkin x Sokor

0. Tamara x ilkin

Booo~NoOk~wdE

Tadqiqat materiallari ilk 6nco istixanada, daha sonra aciq sahodo AMEA Genetik Ehtiyatlar
Institutunun Abseron Elmi Todqiqat Bazasinda okilmisdir. kin tosadiifi blok dizaynina uygun
olaraq 4 tokrarda aparilmigdir. Materiallar meyve qurdu, meyvae iizarinin ¢atlamasi, ¢icok ucunun
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cliriimosi, meyvolordo bas veron anomaliya, glinyamigma hossasliq vo lokoli yetismo kimi
catismazliglarin analizi {igiin toplanilmig vo pomidorun Fs hibridlorindo davamlilig, genotipik vo
fenotipik variyasiya omsali Adhishan-a goro, asagidaki diisturla hesablanmigdir.

Saglam bitkilsrin say1

Davamlilig =

Umumi bitkilarinsayl

x 100%;
Genotipik Varivasiva omsalh

2
GVO == X 100%;

Fenotipik Variyasiva omsah

e F2
Fro =Yy 100%, Harada:

X
x - 3lamoatin orta qiymoati
o’g — genotipik variyasiya

o’p — fenotipik variyasiya

Irsilik alamotinin qiymati genotipik variyasiyanin fenotipik variyasiyaya olan nisbotina gora
hesablanmigdir.

g

H_
alp

NOTICOLOR VO ONLARIN MUZAKIROSI

Meyvo qurduna davamhlq. Pomidor hibridlorinin 10-da meyvo qurduna qarst
davamliligda shomiyyatli forglor (p <0,05) askarlanmisdir. Todqiq edilmis niimunsalords meyvo
qurduna qarsi davamliliq 70-89% haddinds doyismisdir. Utro x Volqoqrad hibridinde meyvo
qurduna qarst hassasliq maksimum 89% va Zafor x Masalli sort-forma hibridinde bu gdstarici
minimum 70% olmusdur. Bu halda bels fikir s6ylomoak olar ki, Utro x Volqoqgrad hibridi meyvo
qurduna qars1 digor niimunslorlo miigayisodo daha hossasdir (Cadvol 1). FVO (Fenotipik
Variyasiya Omsal1) vo GVO (Genotipik Variyasiya ©Omsal1) 15.70 vo 14.04 arasinda doyismisdir
(Cadval 3). ©OVO (Otraf Miihitin Variyasiya Omsali) 9.12 olmusdur, bu da geyri-genetik
faktorlarin tosirinin yliksok olmamasinin naticesidir. Meyvo qurduna davamliliq catlamaya
davamliliq (r=0,01) vo meyvo formasinda yaranan anomaliya (Cat face) (r=0,19) arasinda
miisbat ohomiyyatsiz, ¢icok ucunun ¢iirlimoasi (r=-0,14) vo Giinyanigina davamliliq (r=-0,18) ilo
monfi ochomiyyatsiz, lokali yetismoa (1= -0,35%) ilo meyvo qurduna davamliliq arasinda iso monfi
ohomiyyatli korrelyasiya movcud olmusdur (Cadval 4).

Meyva catlamasina qarst davamhilig. Codvol 1-don goriindiiyli kimi, pomidorun yerli vo
sortlararasi hibridlorinds meyvo catlamasina qarst davamliliq iizro shomiyyatli forglor (p
<0.05) askarlanmigdir. Todqiqatlarin naticolorino osason, Qarant x Sahin kombinasiyasinda
meyva catlamasina davamliliqg maksimum 97%, bu slamat {i¢iin minimum davamliliq iso Zofor x
Masall1 sort-forma hibridinds (64%) olmusdur. Buradan belo naticoys golmok olar ki, Zofor x
Masall1 sort-forma kombinasiyalarindan alinan hibrid nesillor digor hibridlorlo miiqayisado
meyvo catlamasina qarsi yliksok hossasliq gostoriblor. FVO (Fenotipik Variyasiya Omsali) vo
GVO (Genotipik Variyasiya Omsali) 11.36 vo 9.48 arasinda doyismisdir. OVO (Otraf Miihitin
Variyasiya Omsal1) 5.42, irsilik omsali iso (h?) yiiksok
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83.45 olmugdur (Cadval 3). Meyvanin ¢atlamaya davamliligt meyvodo yaranan anomaliya (Cat
Face) (r=0.50*) vo lokali yetismoys davamliliq (Blothcy face) (r=0.35*) arasinda miisbat
ohomiyyatli, ¢igok ucunun clriimosi (r=0.23) vo Giinyanigima davamliliq (r=0.17) arasinda
miisbat shamiyyatsiz korrelyasiyanin oldugu qeyds alinmigdir (Cadval 4).

Cadval 1. Pomidorun miixtalif hibridlerindomeyve qurduna ilo siraystlonmo doracesinin vo
catlama, ¢igok ucunun ¢iiriimosi, meyva formasinda anomaliya (Cut Face), glinyamigi vo lokali
yetismayas davamliligin qiymatlondirilmasi

Hibridlor 1 2 3 4 5 6
Utro x Volqgograd 89 89 89 89 88 88
Zofor x Masall sort forma 70 64 58 80 88 93
Sokar x Utro 59 93 100 89 94 100
Leyla x Zafor 78 77 94 93 95 84
Qarant x Sahin 84 97 80 96 94 95
Leyla x Masah sort forma 82 84 98 97 96 92
Azarbaycan x Masalh sort forma 75 95 99 96 95 97
Sahin x Leyla 71 93 98 87 97 94
Ilkin x Sakar 77 97 89 98 78 94
Tamara x lkin 79 92 60 90 90 93

1-meyva qurduna davamlihq,2-¢atlamaya davamlihq,3-¢icok ucunun ¢iiriimasina davamliliq; 4-
meyva formasinda anomaliya (Cut Face);5-giinvamigina davamliliq;6-lokali  yetismaya
davamliliq

Cadval 2. Pomidorun miixtalif hibridlerinde meyvaqurdu ils siraystlonmo doaracasinin va ¢atlama,
¢icok ucunun cliriimasi, meyva formasinda anomaliya (Cut Face), glinyamigi vo lokali yetismoya
davamliliga géro niimuns dispersiyasinin paylanmasi

\Variyasiya Sd 1 2 3 4 5 6
INtimunalor 9 454.01*%* | 281.02** | 978.89** | 122.14** | 135.11** | 81.70**
Tokrarlar 3 38.39 12.56 8.85 23.81 5.09 26.57
Standart meyletma 27 43.70 21.64 40.01 16.57 25.76 14.67

1-meyvo qurduna davamliliq;2-catlamaya davamliliq;3-¢igok ucunun ¢iirlimasine davamliliq; 4-meyvo
formasinda anomaliya (Cut Face); 5-glinyanigina davamliliq; 6-lakali yetismaya davamliliq
** Cox shomiyyatli (Etibarli) p<0.05, p<0.01

Meyvads pisik iiziinii xatirladan anomaliyaya (Cat Face) davamlihq. Codval 1-do
pomidor hibridlorindos meyvoado yaranan anomaliyaya (Cat Face) davamliliq doyiskenliyi
dyronilarok belo noticaya golinmisdir ki, bu doyiskanliyin on bdyiik haddi ilkin x Sokar (98%) vo
on ki¢ik hoddi iso Zofor x Masall1 sort-formasinda (80%) olmusdur. FVO (Fenotipik Variyasiya
omsali) vo GVO (Genotipik Variyasiya Omsali) 7.10 vo 4.58 arasinda doyigmisdir. OVO (Otraf
Miihitin Variyasiya ©msal1) 4.30, irsilik omsal1 iso (h?= 64.50) kicik olmusdur (Cadval 3).
Meyvodo yaranan anomaliyaya (Cat Face) davamliliq ilo Giinyanig1 ilo ohomiyyatsiz miisbot
(r=0.30) vo Lokali yetismoya davamliliq arasinda iso monfi shomiyyatsiz (r=-0.05) korrelyasiya
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askarlanmigdir (Cadval 4).

Giinyamigina davamhiliq (Sunscald). Statistik analizlorin naticasindon molum olmusdur ki,
giinyanigima davamli olan niimunslor arasinda ohomiyyatli doyiskonlik hoddi askarlanmisdir.
Oyrandiyimiz niimunslords Leyla x Masall1 sort forma hibridi digor niimunolar ilo miiqayisoda
maksimum (98%), lkin x Sokor hibridi iso minimum (78%) davamliliq gostormisdir (Cadval 1).
FVO (Fenotipik Variyasiya Omsali) vo GVO (Genotipik Variyasiya Omsali) 7.85 vo 6.02
arasinda doyismisdir. ©OVO (Otraf Miihitin Variyasiya Omsali) 5.37, irsilik omsali iso
(h2=56.72) kicik olmusdur (Cadval 3). Giinyanig1 ilo Lokali yetismoya davamliliq arasinda monfi
ohamiyyatsiz (r=-0.05) korrelyasiya agkarlanmisdir (Cadval 4).

Cadval 3. Statistik vo genetik parametrlorin qiymotlodirilmasi

Komponentlor Diapazon FVO | 9VO | GVO | irsilik (%)
Meyva qurduna davamhhiq 70.63-88.39 15.70 | 9.12 | 14.04 | 89.42
Catlamaya davamhhq 74.80-97.23 11.36 | 5.42 | 9.48 | 83.45
Cicok ucunun ¢iiriimasino davamlihq 58.13-100.00 19.21 | 7.18 | 16.81 | 87.50
Meyvada yaranan anomaliyaya davamhhq | 80.3575-98.59 | 7.10 |4.30 | 4.58 | 64.50
Giinyamigina davamhhq 78.785-97.08 785 |537 |6.02 |56.72
Lakali yetismoyo davamhiliq 84.18-100.0 6.79 | 530 |4.30 |48.60

FVO-fenotipik variyasiya omsali, OV O-otraf miihitin variyasiya amsali; GVO-genotipik variyasiya amsali

Lakali yetismayo davamhhq. Todqiatin naticolori gostordi ki, lokoli yetismoyos qarsi
davamliliq haddini dyronorkon yerli vo introduksiya sortlardan alinmis hibridlordon Sokor x Utro
lokali yetismoya an yiiksok davamli (100%), onun oksino Leyla x Zafor iso on az davamli ( 84%)
olmusdur (Cadaval 1). FVO (Fenotipik Variyasiya ©Omsali), GVO (Genotipik Variyasiya
Omsali), OVO (Otraf Miihitin Variyasiya Omsali) vo irsilik omsali (h2) 6.79; 4.30; 5.30; 48.60
olmusdur (Cadval 3). Lokali yetismayo davamliliq ilo Meyva qurdu arasinda monfi shomiyyatli
korrelyasiya (r=-0.38) agkarlanmigdir (Cadval 4).

Cadval 4. Pomidor hibrdilori arasinda mévcud olan korrelyasiyalar

Catlamaya| Cicok ucunun |[Meyva formasinda| Giin yanigina Loakali
Olamoatlor davamhiliq| ciiriimasing anomaliyaya davamlihq yetismaya
davamhhq davamhhq (Cat davamlihq
face)
Meyvo qurduna .
Davamlihq 0.01 -0.14 0.19 -0.18 -0.35
Catlamaya
davamhhq 0.23 0.50" 0.17 0.40"
Cicok ucunun
cliriimoasing N
davamlihiq 0.34 0.58* 0.08
Meyva formasinda
anomaliyaya
davamlihq 0.30 -0.05
Giin yami@ina -0.05
davamlihiq

Todgigatin asas mogsadi kimi sortlararasi hibridlogsdirmonin kdmoyi naticosindo zorarverici
vo tohliikoli xostolikloro qarst ¢oxsayli pomidor sortlar1 yaratmaqdir. Bu mogsadlo yerli vo
introduksiya sortlararasi hibridlogdirmodon alinan kombinasiyalardan 10-u segilorok hazirki
todqiqgat isino daxil edilmisdir.

Pomidorun miixtolif hibridlorinde meyvo qurduna qarst davamliligi toyin edorkon bu
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gostaricinin  maksimum qiymoti introduksiya sortlararasi hibridlogsdirmodon alinan Utro x
Volqograd hibridinds geydo alinmigdir.

Xostoliklordon basga meyvolords yaranan problemlorin 6ziido hom mohsuldarliga, hom do
bitkinin iqtisadi samaraliliyine ciddi ziyan vurur. Bunlardan meyve ¢atlamasi doysn ziyanlar
arasindadir. Catlamaya on hossas meyvalori olan yerli sortlararasi kombinasiyadan Zofor x
Masalli sort-forma hibridi, ¢igok ucunun ¢iirlimosino davamli yerli vo introduksiya sortlararasi
hibridlosdirmoadon alinan Sokor x Utro hibridi, meyvodo yaranan anomaliyalara (Cat Face) on
davaml ilkin x Sokor, giinyanigma davamli yerli sortlararasi hibridlosdirmodon alinan Leyla x
Masalli sort-forma hibridi, lokoli yetismoyo davamliliq iso yerli vo introduksiya sortlar arasi
hibridlosdirmodon alinan Sokor x Utro hibridindo geydo alinmisdir. Goriindiiyii kimi Sokor x
Utro hibridi hom ¢igok ucunun c¢liriimosino, hom do lokali yetismoyo garst davamli poligenlor
dasiyir.

Statistik vo genetik parametrlor meyvo qurduna, g¢atlamaya, ¢igok ucunun clirlimosing,
meyvado pisik lizlinii xatirladan anomaliya (Cut Face), giinyanigma vo lokoli yetismoyo
davamliligin qiymatlori avvalcadon gabul edilmis qaydalara uygun aparilmigdir.

Fenotipik variyasiya omsali genotipik variyasiya omsalindan vo xarici mihitin tosirindon
asilt olur vo ikili xarakter dasiyir. Genotipik variyasiya amsali genlorin pleyotrop tosiri, onlarin
qarsiligh tosiri vo ilisikliyi ilo baglhdir. Hor iki variyasiya omsalinin praktiki vo nozori
mosalalorin hollinde bu vo ya digor oslamatlorin no doracods otraf miihitin tosiri altinda bas
vermosinin miioyyon edilmosi zamani irsilik omsalindan istifado edilmosi lazim golir. irsilik
omsali fenotipik doyiskonlikdo genetik komponentin istirakini gostorir. Oyronilon niimunolor
ticiin irsilik omsali bir c¢ox amillordon: Oyronilon hibridlorin tobistindon, onlarin genetik
miixtalifliyindon vo otraf miihit soraitindon asilidir. Belo ki, imumilosdirmo aparsaq todqiqat
niimunalorinds bu gostoricinin qiymatinin 56.72-89.42 araliginda doyismosiqeydo alinmisdir, bu
o demokdir ki, irsilik omsalinin qiymati bizim torafimizdon Gyronilon hibridlords sabit olmayib
miioyyon faktorlarin tosirindon arta vo ya azala bilar.
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UCCJIEJOBAHUETEHETUYECKOI' O PA3SHOOBPA3HUS YCTOMUYABOCTHU K
AHOMAJIMAM IVTIOAO0B 1 ITOBPEKAEHUAM, BBI3BAHHBIM ®PYKTOBBIM
YEPBEM (Helicoverpa armigera) Y TUBPUJIOB TOMATA

I'.A.I'yceiin3ane
Wucturyt 'erernyeckux PecypcoB HAHA

OCHOBHOW LIENBIONPOBEICHHOTO HCCIICOBAHHS SIBIISUIOCH BBIIBICHHE CPEIH  MEXKCOPTOBBIX
THOpUAOB TOMaTa 0Opa3loB, YCTOHYMBBIX K (DPYKTOBOMY YEPBIO, pACTPECKHBAHUIO, THUCHUIO KOHUUKA
[BETKA, COJHEYHOMY OXOTYH ISITHUCTOMY CO3pPEBaHMIO. B wHccienoBaHuM W3y4yaluch Mpenesbl
U3MEHYMBOCTH TIPU3HAKOB, (DEHOTHIMYECKHE, TEHOTUIHMYECKHE M HKOJOTHYECKUEBAPHAIINU,B TOM
YHUCIeOBUTH OTpENeNIeHbl KOPPESIIUMEKTY HIMHU U3MepeHbl HaOIr0/lacMble 3HAYUTEIbHBIC BapUallUH.
KoaddunueHnt ¢GpeHOTUNHYECKOd Bapualud B CPaBHCHUU C KO3(QQUIMEHTAMH T'€HOTUIIUYECKON U
HKOJIOTHUECKOM BapHallMK OKa3ajcsi HAMHOTO BbIIe. [Ipy n3ydeHnn yCTOHUMBOCTH pa3IMuHbIX THOPHUIOB
ToMara K ppyKTOBOMY YepBIO, OBLIO BBISBICHO, YTO MAaKCUMAJIBHOE 3HAUYEHHE ATOTO MOKa3aTelst ObUIo Yy
ruopuaa UtroxVolqoqrad, mosrydyeHHOT0 yTEM M'MOpUAN3AIMH HHTPOIYIIUPOBAHHBIX COPTOB.

Bb10 ycraHoBieHo, 4TO HanboJiee YyBCTBUTEIbHBIE K PACTPECKUBAHUIO TUIOABI MMe rubpua Zafar
x Masalli, momy4eHHbIH Tpr KOMOMHAIIMK MECTHBIX COPTOB; HAMOOJBIIYI0 YCTOHYMBOCTH K THUEHHUIO Ha
KOHIIEe LBeTKa mokasan rudpun Shakar x Utro, momydeHHBIH OT rHOpHIM3ALMH MEXIY MECTHBIMU U
MHTPOAYIIMPOBAHHBIMH COpPTaMH; HaWOONBIIYI0 YCTOMYMBOCTh K IuIoAoBoiM aHomammu (Cat Face)
nokasan rubpun Ilkin x Shakar,moiyueHHBIH NpuU THOPHAM3AIMM YCTOWYMBBIX MECTHBIX COPTOB;
HanOOJIBITYIO0 YCTOHYMBOCTh K COTHEYHOMY OKOTy rokasain ruopua Leyla x Masalli, nomy4yenHstit mpu
THOPUAM3AINN YCTOMUUBBIX MECTHBIX COPTOB; HaUOOJBIIYI0 YCTOMYMBOCTD K MATHHUCTOMY CO3PEBaHHIO
nokazan rtuOpua Shakar x  Utro,mody4eHHBIH TyTeM THOPUAM3AIMH MEXAY MECTHBIMH U
MHTPOIYLHPOBaHHBIMU copTaMu Tomara. Kak moxHO 3ametutrh rubpua Shakar x UtrooOmagaer
HOJINTEHHOW YCTOWYMBOCTBIO, KaK K THHEHHIO Ha KOHIIE IBETKA, TaK M K ISTHHCTOMY CO3PEBaHHIO.
OCHOBHOH 1IEBI0 HAIIETO HCCIEeNOBaHMU OBLUIOOTOOPATh C MTOMOIIBIO MEKCOPTOBOW THOPHAM3AINH U3
Oompmoro ymcna ruOpuaoB TOMAaTOB, COPTA, YCTOHYMBBIE K BPEAMTENISIM M ONACHBIM OOJE3HSIM, U
UCIIOJIb30BaTh MX Ui OyIyHmHMX HCCIeIOBaHWH W co3naHus HOBBIX coproB. C sToii wmempto 10
KOMOWHAINWH, MOTYYEHHBIX MPU THOPUIU3AIMHA MEXITy MECTHBIMH M WHTPOIYIIUPOBAHHBIMH COpPTAMHU,
OBLITH OTOOpPAHBI M BKIIFOYEHBI B JAHHOE MICCIIEIOBAHHE.

KuaroueBble ciioBa: TOMAT, FTCHECTHYCCKOC pa3H006pa3He, HaCJICACTBEHHOCTb, KOppEIALWs, aHOMAJIUA
STUDY OF THE GENETIC VARIABILITY OF RESISTANCE TO FRUIT BORER
(Helicoverpa armigera) DAMAGE AND ANOMALIES IN TOMATO HYBRIDS G.A.Huseynzade
G.A.Huseynzade
Genetic Resources Institute of ANAS

The aim of our research was to determine the intervarietal tomato hybrids obtained from
hibridization between local and introduced varieties, that are performing the resistant to fruit borer,
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cracking, blossom end rot, cat face, sunscald and blothcy ripening. For this purpose, as a result of
hybridization, from local and introduced interspecies 10 tomato combinations have been selected and
included to the current research. In this study was identified the variability of characteristics of
phenotypic, genotypic and environmental variation coefficients, including their correlations among them,
and their observed significant values have been measured. The phenotypic variation coefficient was
higher than both genotypic and environmental variation coefficient. It was revealed that, in comparison
with other hybrids of tomatoes, Utro x Volgograd hybrid combination derivatives showed resistance to
fruit borer. The combination of Zafar x Masalli variety-form, which has been acquired from local
interspecies tomato varieties showed the most suseptance, Shakar x Utro, which has been obtained from
between local and introduced interspecies tomato hybrids both showed the highest resistance to blossom
end rot, Ilkin x Shakar and Leyla x Masalli variety-form hybrids that obtained from local interspecies
tomato species were resistant to cut face and sunscald respectively, Utro x Shakar that have been got by
hybridization between local and introduced interspecies tomatoes had shown durability for blotchy
ripening. As can be seen, Utro x Shakar hybrids possess poligenes which is tolerable both blossom end
rot and blotchy ripening. The main purpose of our research was to select interspecies hybrid varieties
having durable resistance to dangerous and harmful diseases and use them in future investigations.

Keywords: tomato, diversity, heritability, anomolia, correlation
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ANALYSIS OF MORPHOLOGICAL AND POMOLOGICAL CHARACTERISTICS OF
APRICOT GERMPLASM IN AZERBAIJAN

A.M.Rakida
Genetic Resources Institute of ANAS, Baku, AZ1106, Azadlig ave., 155

aminkarakida@mail.ru

Apricot (Prunus armeniaca L.) is considered as one of the important species of the stone-fruit
crops and grown in Azerbaijan over thousands of years. The aim of this study was to characterize
apricot accessions collected from different regions of Azerbaijan based on several phenological and
morphological parameters. A wide variation was found among accessions in harvest season, total
soluble solids and fruit mass. Cultivars Ordubad eriyi, Ag erik, Mayovka (Terter) and Ag erik
Gulnar with fruit weight above 70 g were estimated as very large. In general, fruits had yellow skin
ground (SGC) and flesh color. Four cultivars were characterized by orange, one cultivar by white
and one by green-yellowish SGC. High correlations were determined among several phenological
and pomological characteristics. The maximum Pirson correlation indices (r=1.00; p < 0.01) were
recorded between bud break season and blossom season, bud break season and harvest season, and
blossom season and harvest season. Fruits with higher length and diameter tended to have a higher
weight (p < 0.01). Results of PCA analysis revealed that more than 90% of the variability observed
among cultivars was explained by the first four components (PC1-PC4). The major contributing
traits were bud break season, blossom season and harvest season in PC1, fruit length, weight and
diameter in PC2, and skin ground color and fruit color in PC3. The present research indicates the
suitability of Azerbaijan apricots with attractive and yellow skin ground color for the production of
dry apricots. The information obtained from statistical analyses can be used to select diverse
genotypes for breeding and improvement programs of apricot.

Keywords: apricot, evaluation, pomological traits, correlation, PCA

INTRODUCTION

Apricot (Prunus armenica L.) (2n=16) is placed in the botanical family Rosaceae and is
considered as one of the important species of the stone-fruit crops, with a rather small genome
(240 Mb) among tree species (Shaymaah et al., 2010; Zhang et al., 2014). The origin of the
apricot is in Central Asia and China, from there it was probably introduced into Europe through
Greece (400 BC). Today apricot is mostly grown in Mediterranean countries and its worldwide
production exceeded 4.1 Mt in 2013 (Asma et al., 2005; Giircan et al., 2015). The major
producer countries are Turkey, followed by Iran, Uzbekistan, Algeria and Italy (Giircan et al.,
2015).

Due to their high pomological and genetic diversity, common apricot cultivars can be
classified into six eco-geographical groups: Central Asian, Irano-Caucasian, Dzungar-Zailig,
European, East Chinese and North Chinese (Layne et al. 1996). Irano-Caucasian group to which
Azerbaijan also belongs was later added into the Central Asian group (Zhang and Zhang, 2003).

Apricots are grown in Azerbaijan everywhere, except the very humid regions, over
thousands of years. Total fresh apricot production of Azerbaijan in 2018 was 28565,7 metric
tons. The major apricot growing regions are Nakhchivan, Terter, Agdash, Goranboy and etc. The
harvest season of apricots in these regions starts in early June and continues until late July. All
parts of apricot are used by local people and farmers. The fruits are consumed fresh and dried, in
the form of syrup or jam. Wood is used to make furniture; seeds are used to make oil or tincture.
Today, due to breeding held by farmers in Azerbaijan there is a rich genetic diversity of apricot.
Valuable local apricot varieties such as Abutalibi, Khosrovshahi, Gaisi, Ag Novreste, Girmizi
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Novreste and others were obtained through folk selection. Much more varieties were created via
scientific breeding programs. Azerbaijan fruit producers are among the first farmers who grow
apricots with sweet seeds and low amygdalin levels (FAO, 2011). The comprehensive
characterization of this local diversity can help to improve apricot cultivation in the region and
the creation of new varieties.

Germplasm collection and characterization are essential stages of breeding programs. The
characterization of a germplasm collection is mainly performed by describing phenological,
pomological, and morphological characteristics such as tree vigor and growth habit, fruit quality
features, leaf, stone, flower, blooming and harvest time (Kumar et al., 2015). Investigation of
biomorphological traits of apricots from Terter, Agdash and Goranboy regions will be useful for
future apricot breeding and improvement programs in the country.

Thus, the main objective of the current study is the evaluation of 17 apricot accessions
collected from different regions of Azerbaijan.

MATERIAL AND METHODS

This study was carried out on 17 apricot cultivars and forms (Table 2) in Genetic Resources
Institute of Azerbaijan National Academy of Sciences (AGRI). This material propagated through
budding and was originally collected from Terter, Agdash and Goranboy regions. All trees were
at the same age (except Mayovka) and all were provided with the same agrotechnical care. The
Mayovka variety was brought into the field in early time and is characterized by early-season
maturation. The studied parameters for apricot germplasm were given in Table 1. The length and
diameter of the fruit was measured with a digital vernier caliper. The measurement of fruit length
was made on the polar axis, i.e. between the apex and stylar end. The maximum width of the
fruit was measured in the direction perpendicular to the polar axis. Total solids soluble (TSS)
was measured immediately after picking by Fuji hand digital refractometer. To establish
relationship among studied cultivars correlation and principal component analyses (PCA) were
carried out using SPSS10 and XLSTAT 2015 statistical softwares.

Table 1. The list of studied parameters

No Traits Notes
1 [Bud break season (BBS) 1 (late February), 2 (early March) and 3 (mid-March)
2 Blossom season (BS) 1 (early march), 2 (mid-March), 3 (late March), and 4 (early April)
3 |Harvest season (HS) 1 (early June), 2 (mid- June), 3 (late June), 4 (early July)
4 Fruit weight (FW) Mean weight of 50 fruits in grams
5 |Fruitlength (FL), mm Polar axis, i.e. distance between the apex and stylar end
6 |Fruit diameter (FD), mm  |Direction perpendicular to the polar axis
7 |Skin ground color (SGC)  [1 (yellow), 2 (orange), 3 (white), and 4 (green-yellowish).
8 |Flesh color (FC) 1 (yellow), 2 (orange), 3 (white), and 4 (cream).
9 [Total solids soluble (TSS) [TSS was measured by Fuji hand held brix refractometer
(BRIX)

RESULTS AND DISCUSSION

Characterization of cultivars

Bud break season for the apricot germplasm in this region is generally from late February to
mid-March, the full blossom being observed between early March and early April. A 15-20-day
variation in phenological phases was observed during the 4 years of the study. The accessions
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Ag erik Gulnar, Ag erik Gecyetishen, Ag erik and Ordubad eriyi were characterized by late
blossoming compared to others (Table 2). The difference in blossoming periods of germplasms
under the same geographical conditions might be a result of the total exposure temperature
required. Late blossoming is an important factor to protect any damage caused by spring frosts in
continental climates (Guleryuz, 1988; Unal et al., 1999).

There were large variations in harvest season among apricot cultivars. The most cultivars
and forms were harvested in early June. The earliest harvest was made for May Natig, Ag erik
Elchin, May Goranboy, Mayovka, Mayovka (Terter). The fruits Zeynebi, Ag erik Gulnar,
Badami, Shalakh, Ag erik Tezyetishen, Badam erik, Badam erik (Goranboy), Girmiziyanag,
Irevan eriyi (Shalakh) were harvested on mid-June, while Ag erik Gecyetishen, Ordubad eriyi,
Ag erik were harvested in late June.

Table 2. Description of apricot cultivars

FW, FL, FD, TSS

Varieties BBS BS HS mm mm (°Brix) FC  SGC
Zeynebi 2 2 2 111 16 14.815.1 1 1
May Natiq 1 1 1 486  46.8 44.814 1 1
Ag erik Gulnar 2 2 2 711 534 47.415.1 1 1
Ag erik Elchin 1 1 1 16.1 114 11.215.1 2 2
May Goranboy 1 1 1 62.8 54.6 52.414 1 1
Mayovka 1 1 1 496 36.6 39.810.2 1 1
Badami 2 2 2 60.1 52.4 50.815.1 2 2
Shalakh 2 2 2 431 41 35.820 1 1
Ordubad eriyi 3 3 3 100.2 70.8 65.615 2 2
Ag erik 3 3 3 86.3 63.8 54.213 1 3
Badam erik 2 2 2 659 53.2 46.116 1 1
Girmiziyanag 2 2 2 48.8 38.6 34.813 1 4
Irevan eriyi (Shalakh) 2 2 2 56.2 50.8 46.214 1 1
Mayovka (Terter) 1 1 1 86.3 58 56.213 2 2
Ag erik Gecyetishen 3 3 3 484 458 43.816 4 3
Ag erik Tezyetishen 2 2 2 68.4 51 44.614 1 3
Bfggg "bov) ek, 2 2 489 486 368145 1 1

There were significant differences among the accessions regarding the fruit attributes. The
average weight and dimensions of the fruits are given in Table 2. The fruit length and diameter
was ranged from 11.4 mm to 70.8 mm and from 11.2 to 65.6 mm, respectively. The maximum
value for FL was recorded in Ordubad eriyi, followed by Ag erik (63.8 mm), whereas minimum
score was in Ag erik Elchin. The highest FD was obtained in Ordubad eriyi, followed by
Mayovka (Terter) (56.2 mm) and Ag erik (54.2 mm). As in previous parameter, the lowest
flower diameter was also recorded in Ag erik Elchin.

FW is a key quantitative trait that affects the yield and fruit quality and a major attribute that
consumers focus on (Dirlewanger et al. 1999). In the current study the range for fruit weight was
11.1-100.2 g. Such a high variability for FW was also previously reported (Hernandez et al.
2010; Milosevic¢ et al. 2010). Out of 17 cultivars studied the highest fruit weight was recorded in
Ordubad eriyi, followed by Ag erik (86.3 g), Mayovka (Terter) (86.3 g) and Ag erik Gulnar (71.1
g). These cultivars can be estimated as very large according to Apricot Descriptor (IPGRI and
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CEC, 1984). The fruit weight for May Goranboy, Badam erik and Ag erik Tezyetishen was
between 62.8-68.4 g (large); Badami and Irevan eriyi (Shalakh) were medium-to-large with FW
60.1 g and 56.2 g, respectively. Five genotypes had medium and one (Shalakh) had
small/medium fruits. The least values for FW were found in Zeynebi (11.1 g) and in Ag erik
Elchin (16.1 g), which can be classified as very small. Medium-sized fruits with attractive
appearance are desired for apricot breeding (Guerriero et al. 2006). Thus, the half the cultivars
included into the current study had desirable fruit weight and can meet consumers’ demand.
These results are not in accordance with Asma and Ozturk (2005), who noted that apricots of
Irano-Caucasian group have lower fruit weights.

The total solids soluble (TSS), which mainly influence the fruit taste, was very high and
ranged from 10.2 to 20 Brix in this study. The high values for TSS were noted in genotypes
Shalakh (20 Brix) and Badam erik (16 Brix). Mayovka had the least amount of TSS. Gurrieri et
al. (2001) noted that apricot genotypes with TSS above 12 had an excellent taste quality. In our
study, all cultivars, except Mayovka had high TSS values. As given in Table 2, the majority
(53%) of the studied apricot cultivars were characterized by yellow skin ground color and flesh
color. SGC for 4 cultivars, namely Ag erik Elchin, Badami, Ordubad eriyi, Mayovka (Terter)
were orange. The skin ground color of Ag erik gecyetishen was white and its flesh was cream
color. At last Girmiziyanag had green-yellowish skin ground color.

Correlation among variables

High correlations were determined among several phenological and pomological
characteristics (Table 3). As expected, the highest values were recorded between bud break
season and blossom season, bud break season and harvest season, and blossom season and
harvest season, with maximum Pirson correlation index (r=1.00; p < 0.01). Strong positive
correlations with 1% significance level were also observed for fruit size parameters. Thus fruits
with larger size (both FL and FD) had a higher weight. The Pirson correlation indices of fruit
weight with fruit length and diameter were determined as r = 0.948 and r = 0.941, respectively.
Fruit size traits (FL, FD, FW) were negatively correlated with the amount of total soluble solids,
however they were not statistically significant. Similar results were noted by Asma and Ozturk
(2005) and Hernandez et al. (2010).

Table 3.Correlation matrix among studied parameters

BBS BS HS FW FL FD TSS FC
BS  1.000"
HS  1.000”  1.000™
FW  0.337 0.337 0.337
FL 0.396 0.396 0.396 0.948"
FD 0.293 0.293 0.293 0.941” 0.973”
TSS  0.307 0.307 0.307 -0.199 -0.080 -0.161
FC 0.319 0.319 0.319 0.027 0.019 0.095 0.177
SGC 0.419 0.419 0.419 0.203 0.100 0.089 -0.187 0.376

** (p < 0.01) Principal component analysis (PCA)

Results of PCA analysis revealed that more than 90% of the variability observed was
explained by the first four components (PC1-PC4) (Table 4). The first component analysis
(PC1) had an eigenvalue of 3.46 and explains 38.49% of the total variation in the data set. PC1
mainly represents bud break season, blossom season and harvest season (Table 5). The second
component (PC2) had eigenvalue of 2.66 and individually accounted for 29.52% of the total
variation. The major contributing traits for the diversity in PC2 were fruit length, weight and
diameter. The third principal component had high positive contribution from skin ground color

55

——
| —



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlori, VIII cild, Ne 1 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume VI11, AeI (2019)

(0.710) and fruit color (0.401) and high negative contribution from total soluble solids.

Table 4. Eigenvalues and proportion of total variability among apricot genotypes as explained by the first
8 principal components

PC Eigenvalue Variability (%) Cumulative %

1 3.4640 38.4888 38.4888
2 2.6570 29.5226 68.0114
3 1.2169 13.5207 81.5321
4 0.9002 10.0024 91.5345
5 0.5749 6.3880 97.9225
6 0.1257 1.3971 99.3196
7 0.0478 0.5309 99.8505
8 0.0135 0.1495 100

Table 5. Correlation between original variables and the first eight PCs

V/?;'jg:e PCl1  PC2 PC3 PC4 PC5 PC6 PC7 PC8
BBS 07932 -05254 -0.1775 -0.2079 0.0637 -0.1248 00175 -0.0066
BS 07932 -05254 -0.1775 -0.2079 0.0637 -0.1248 00175 -0.0066
HS 07218 -05076 00781 -0.1815 -0.3493 0.2431 -0.0344 0.0073
FW 06594 07259 -0.0226 0.0058 0.0419 00814 0.1714 -0.0085
FL 0.6808  0.6987 -0.1765 0.0520 0.0351 -0.0322 -0.0702 0.0853
FD 0.6424 07390 -0.0810 0.1135 -0.0754 -0.0207 -0.0992 -0.0766
TSS 01026  -0.4153 -0.6666 05195 0.2983 0.1172 -0.0064 -0.0056
FC 03989 03052 04007 07030 -0.2879 -0.0957 0.0275  0.0083
SGC 04517 -0.1432 07104 00330 05140 00671 -0.0323 -0.0018

Thus, the present study revealed wide variations among studied apricot cultivars for several
pomological and phenological characteristics. Apricots collected from different regions of
Azerbaijan were determined to have yellow skin ground and flesh color and characterized by
high TSS that naturally contributes to the production of dry apricots. In addition, local apricot
cultivars are attractive and characterized by high fruit quality and thus can ensure consumers
satisfaction all over the world. The information obtained from statistical analyses can be used to
select diverse genotypes for breeding and improvement programs of apricot.
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AZORBAYCANDA 9RIiK RUSEYM PLAZMASININ MORFOLOJi VO POMOLOJI
GOSTORICILORININ ANALIZI

9.M.Rakida
AMEA Genetik Ehtiyatlar institutu

Orik Azarbaycanda 100 illor arzinds becarilon ¢oyirdekli meyve bitkilorinin on miihiim ndvlerinden
biri sayilir. Tadqiqat isinin osas moqsadi bir sira fenoloji ve morfoloji gostoricilora asaslanaraq
Azorbaycanin miixtalif bolgolorindon toplanilmis orik niimunslorini xarakterizo etmokdon ibarat
olmusdur. Tadqiq edilon niimunalor arasinda mohsul y1gim1 movsiimii, hall olan bark maddslorin Gimumi
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miqdar1 vo meyvenin kiitlosi kimi gostaricilor {izro genis variasiya agkar edilmisdir. Ordubad oriyi, A§
arik, Mayovka (Tarter) vo Ag orik Giilnar kimi niimunslarin meyve kiitlasi 70 qramdan ¢ox olmgqala, iri
meyvali kimi giymetlondirilmislor. Umumilikde meyvolorin qabig1 va loti sar1 rongdo olmus, dérd sort
narinci, bir sort ag, bir sort iso sartya ¢alan yasil ronglo xarakterizo olunmusdur. Bir sira fenoloji vo
pomoloji gdsteracilor arasinda yiiksok korrelyasiya miisyyon edilmisdir. On yiiksok Pirson korrelyasiya
amsali (r=1.00; p < 0.01) tumurcuqglanma vo ¢igoklonma movsiimii, tumurcuqlanma va mohsul yi1gim
movsiimil, ¢igoklonmoa vo mohsul yigimi movsiimii arasinda qeyds alinmigdir. Daha boyiik uzunluga vo
diametra malik meyvalor adoton yiiksok kiitloys malik olmuslar (p < 0.01). PCA analizinin naticolorine
asason niimunslar arasinda miisahids olunmus 90% miixtaliflik ilk dérd komponent ils aydinlagdirilmisdir
(PC1-PC4). PC1-do asas olamatlor tumurcuqlanma, ¢igoklonmo vo mohsul yigimi, PC2-do meyvonin
uzunlugu, kiitlesi vo diametri, PC3-ds iso meyvaonin qabiginin vo latinin rangi olmusdur. Cari tadqiqat xos
goriinligo malik sar1 qabiqli Azoarbaycan ariklorinin quru orik istehsali {igiin uygun oldugunu gostarir.
Statistik analizlordon alds olunmus malumatlar orik bitkisinin yaxsilagdirilmasi vo seleksiya proqramlari
ticlin miixtalif genotiplarin se¢ilmosindo istifads oluna bilar.

Acgar sozlor: arik, giymatlondirma, pomoloji slamatlar, korrelyasiya, PCA

AHAJIA3 MOP®OJOT MYECKHUX U TOMOJIOTMYECKUX MOKA3ATEJIEN
TEPMILIA3MbI ABPUKOCA B ASEPBAMI)KAHE

A.M.Pakuna
Wucturyt 'erernyeckux PecypcoB HAHA

AOpHKOC SIBJISIETCSI OJHUM U3 Ba)KHEWIIMX BHJOB KOCTOYKOBBIXIUIOZOBBIX PACTEHUI, CTONETHSIMU
KyJIIbTUBHPYEMBIX B A3epOaiimkane. OCHOBHAS 11€JIb UCCIEOBAHUS COCTOSIIA B TOM, YTOOBI OCHOBBIBASICh
Ha psjge (PEHONIOrMYECKUX W MOPQOJOTHYECKUX IMPU3HAKOB OXapaKTepU30BaTh 0O0pasibl adpHKoca,
coOpaHHble B pa3HbIX permoHax AsepOaiipkaHa.Mexay uccienoBaHHBIMH —oOpasuamu  Obuia
oOHapyKeHalTUpOKasi Bapualus, 1o TaKUM MOKa3aTelsiM, Kak ce30H cOopa yporkas, obIiee KOIU4ecTBO
pacTBOPUMEBIX TBEPABIX BeIeCTB U Macca 1uioaoB. O0pa3ibl, Takue kak OpayOanckuii abpukoc, benbrit
abpukoc, MaiioBka (Teprep) u bensiii abpukoc ['ynbHap, ¢ maccoit mmomoB Ooinee 70 rpamm, ObuH
OLIEHEHBI, KaK KPYITHOIUIOIHBIE.

B nenom, koxxypa ¥ MAKOTBHIUIOAOB XKEJITOTO IIBETA, YETHIPE COPTAa XapaKTEPU3YIOTCS OPAHKEBBIM,
oJluH OeNbIM U OJIUH JKENITO-3eJIEHBIM IIBETOM. BBICOKas koppensiusi Obuia 00Hapy)XeHa MEXAY PSaoM
(eHONOrn4ecKuX M MOMOJOrMYeCKHX mokaszaresnedl. Camblii BBICOKUH KOI((QUIMEHT KOPpessaLuu
[Mupcona (r = 1,00; p <0,01) ObuT 3apUKCUPOBAH MEXTYy CE30HOM OYTOHM3AIMU W IBETCHUS, CE30HOM
OyToHM3alMM U cOOpa yporkasi, Ce30HOM IIBETCHHUs U cOopa ypoxas. [Lmomel ¢ OoJiblei IIMHOH U
JaMeTpoM OOBIYHO MMenH Oosiee BbIcOKyr0 Maccy (p <0,01). Ha ocHoBe pesynpraroB aHanmuza PCA,
90% pasHOOOpasue, HaOmomaemMoe MexAy oOpasuaMu, ObUIO OOBSICHEHO NEPBBHIMU YETHIPHMS
kommnonentamu (PC1 - PC4). B PC1 ocHOBHBIMH TpH3HaKamMu ObLIM OyTOHM3alMs, I[BETEHHE U cOOp
ypoxas, B PC2 mmmHa, mMacca u amameTp IwiofoB, a B PC3 1mBeT KoXyphl W MIKOTH. JlaHHOE
UCCIIEIOBAHNE TIOKa3bIBaeT, 4TO AsepOaipkaHCKHKA aOpHKOoC ¢ JKENTOW KOXKYpPOH MNPHUTOJeH IS
NpOM3BOACTBAa Kyparu. JlaHHBIE TOJIy4YeHHBIE TIPM CTATUCTUYECKOM aHaIM3e MOTYT OBITh
UCIIOJIb30BAHBINPU OTOOpE Pa3IMYHBIX TEHOTHUIIOB Uil YJIYYIICHHS W CEJEKIIMOHHBIX IporpaMmmax
pacteHus abpHKoc.

KaloueBble c1oBa: abpukoc, OlieHKa, TOMOJIOTHYECKHe TIpU3Haku, Koppensanus, PCA
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UOT 581.1/1

QISA VO UZUNMUDDOTLI STRES TOSIRLORO BUGDA CUCORTILORININ
FiZiOLOJi VO BiOKiMYOVi CAVAB REAKSIiYALARI

*7.S.IBRAHIMOVA b.ii.f.d., G..LHOSONOVA, R.T.OLIYEV b.e.d., prof.

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki, AZ1106, Azadliq pr.,155
ziyade.ibrahimova@gmail.com

Aparilan tadqiqat isinin maqsadi quraqliq vo duz stresi soraitinda bitki orqanizminds toplanan
prolinin bitkilorin stres amillora davamhiligina tasirinin 6yranilmasi olmusdur.Todqiqatda yumsaq
bugdanin 3 névmiixtalifliyine aid 5 niimunadan istifads edilmisdir: var. miltrum k-3, var. miltrum k-
6, var. erythrospermum k-17, var. ferrugineum k-24, var. ferrugineum k-27. Fitotron soraitinda (21°-
22° C, 60% riitubat, 16/8 saathq fotoperiod, 10000 liiks isiq) ciicordilmis 5 giinliik bitkilor 24 vo 72
saat miiddatindo davamhiliq haddins uygun olan quraqhq vo duz stresino (20 atm saxaroza va 16
atm NaCl moahlullar1 vasitasilo) maruz qaldiqgdan sonra ciicartilordo Bates et. al metodu ilo
prolinin miqdar: t3yin edilmis vo fizioloji miisahidolor aparilmisdir.Todqiq etdiyimiz yumsaq
bugda niimunslorinin quragqhga nozaran soranhga daha davamh olmas1i askar edilmisdir.
Quraghgin daha siiratlo boyatmam longitmasi, ciicortilorin toxumalarinda suyun azalmasi
naticasinds turqorun zdiflomasilo govdalorin oyilmasine sabab olmasi miisahido edilmisdir.
Quraqhigdan forqli olaraq, soranhgin bitkilora tosiri daha miilayim olmusdur. Ciicartilor hayat
qabiliyyatlorini, fotosintetik pigmentlorin tamhgm va miqdarimmi, su balansim1 vo toxumalarin
turqor voziyyotini daha uzun miiddoto saxlaya bilmislor. Uzunmiiddatli stres tosir zamam
ciicortilordo prolinin miqdart  qisamiiddatli tasira nozoron dofolorlo artmusdir. Fizioloji
miisahidolorin vo biokimyavi analizlorin naticalorino asaslanaraq, var. ferrugineum Kk-27-ni
soranhga, var. erythrospermum Kk-17-ni iso ham quraqliq, hom ds soranhq kimi stres amillarin
uzunmiiddatli tasirlorind qarst davamh niimunalor kimi qeyd etmok olar. Diisiiniiliir ki, xeyli
miqdarda toplanmis prolin amintursusunun osmoprotektor funksiyasi dasimasi sonuncu
niimunanin su tachizatim1 tomin edorak, uzun miiddot quraqh@in mohvedici tasirino qarsi tab
gatirmasing zomanat yaratmisdir. Tadqgiqatda istirak edon var. miltrum k-3 niimunasinin bitkilari
har iki stres amilo qarsi hassashq niimayis etdirmislor.

Acar sozlar: bugda, ciicorti, duz, quraqliq, prolin, stres

Bitki orqanizmindo prolin amitursusu adaptasiya proseslori ilo bagli olan stres metabolit
kimi taninir. Lakin o, hom do normal soraitdo hiiceyronin hoyati proseslorinin gedisatinda istirak
edir. Mosolon, bitkilorin reproduktiv orqanlarinin inkisafinda, ¢igoklomonin baslanmasinda
prolinin rolu tadqiq edilmisdir (Mattioli, 2009; Schwacke, 1999).

Stres amillorin tesirindon prolinin miqdarinin artmasina hom ali, hom do ibtidai bitkilords
rast golinir (Csonka, 1991; Liang, 2013). Xiisusilo, osmotik effekt yaradan quraqliq, soranhgq,
yiiksok vo asagi temperaturlar kimi stressorlarin tosiri ilo yanasi, hom do agir metallar, UV-B
siialar, patogenlorin tasirindon da prolinin miqdarinin artmasi askar edilmisdir (ibrahimova,
2017; HUobparmmona, 2017; Maesckas, 2013; Fabro, 2004; Katerova,2009; Miranda, 2014).
Coxsayli todqgiqatlarin naticalori prolinin hiiceyrads bir sira funksiyalar1 dagidigini balli etmigdir
(Carvalho, 2013; Szabados, 2009). Prolin membran lipidlorinin oksidlosmosino mane olaraq,
membran kegiriciliyinin zodolonmomasino yardim edir (Alia et. al., 1997), bozi genlorin
aktivlosmosindo vo ekspressiyasinin tonzimlonmosinds istirak edir. Prolinin antioksidant
funksiyasinin olmasi barodo molumatlar mdvcuddur (Pamtoxmna, 2011; Pamroxuna, 2008;
Ibrahimova, 2018).

Antioksidant miidafio sisteminin fermentativ komponentlori stres amillorin tasiri altinda
yaranmig sorbost radikallarin zororsizlogdirilmosindo miihiim rola malikdirlor. Lakin bir ¢ox
hallarda hiiceyrolori tamamilo zorordon xilas etmoyo enzimatik antioksidant sistemin gilici

60

——
| —


mailto:ziyade.ibrahimova@gmail.com

AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlori, VIII cild, Ne 1 (2019) | Proceedings of the Genetic Resources Institute of ANAS, volume VI11, AeI (2019)

catmir. Buna sobob olan sortlordon biri fermentlorin miixtolif toxumalarda vo hiiceyro
kompartmentlorindo yerlogsmasi, miixtalif substrat spesifikliyino vo sorbast radikallarla forqli
yaxinliga malik olmasidir. Bununla yanasi, stressorlarin tosiri zamani on ovval hiiceyrado
moveud olan konstitutiv antioksidant ferment ehtiyati tez vaxtda tiikono bilir (I'apud3saos,
2011). Bu molumatlar kigikmolekullu tizvi antioksidant birlosmolorin (osmolitlorin) bir sira
hallarda daha effektiv sokildo metabolizmi qoruya bilmasi barads fikir yaranmasina asas verir
(O603Hs1i1, 2013; Blokhina, 2003). Bitki toxumalarinda toplanan osmolitlar, xiisusilo do prolin
amintursusu sorbast radikallar1 sondiirmoklo yanasi (Pagroxuna, 2008; Yang, 2009), hiiceyrodo
killi migdarda funksiyalarin dasiyicilaridirlar (Komymaes, 2014). Prolin hiiceyrods su balansinin
gorunmasma yardim edir, ferment molekullarinin hidrat tobogesinin  dagilmasinin
ongollonmosindo vo hotta giiclondirilmasinds, =ziilallarin aqregatlasmasinin  qarsisinin
alinmasinda istirak edir (Samuel, 2009). Bir sira todqgigatlarda prolinin bazi ziilallar, o ciimlodon
fermentlor iiclin saperon oldugu gostarilir (Szekely, 2008). Stres zaman1 amals golon prolin hom
do normal soraito dondiikdon sonra reparasiya prosesinds iizvi azot manbayi kimi da istirak edir.

MATERIAL VO METODLAR

Todqigatda yumsaq bugdanin (T.aestivum L.) 3 novmiixtolifliyine aid 5 niimunadan istifado
edilmisdir: var. miltrum k-3, var. miltrum k-6, var. erythrospermum k-17, var. ferrugineum k-24,
var. ferrugineum k-27. Milli Genbakdan bu niimunolorin 2018-ci il moahsulu olan toxumlari
gotliriilmiisdiir. Fitotron soraitindo (210-22O C, 60% riitubat, 16/8 saatliq fotoperiod, 10000 liiks
is1q) ciicordilmis 5 giinliik bitkilor 24 vo 72 saat miiddstindo davamliliq haddine uygun olan
(Ynmosenko, 1976) quraqliq vo duz stresino (20 atm saxaroza vo 16 atm NaCl mohlullar
vasitasilo) moruz qaldigdan sonra yarpaqlarda Bates et. al metodu ilo prolinin miqdari toyin
edilmis (Bates et,al., 1973) vo fizio-morfoloji miisahidolor aparilmisdir.

Prolinin toyini molum metodika {izro aparilmigdir. 0,5q yas bitki kiitlosi 20ml 3%-li
sulfosalisil tursusu ilo fincanda homcins olanadok ozilib, galin goy filtrdon siiziilmiisdiir.
Filtratdan 2ml sinaq siisosino tokiildiikdon sonra iizorino 2ml reagent (1,259 ninhidrin, 30ml
sirko tursusu vo 20ml 6M fosfor tursusu qarisigi), 2ml sirko tursusu olavo edilorok, yaxsica
qarigdirildigdan sonra 1 saat miiddstina qaynar su hamamina yerlosdirilmisdir. Bundan sonra
sinaq stigolori hamamdan ¢ixarilaraq, +4°C-dok soyudulmusdur. Reaksiya qarisigina 4ml toluol
olavo edilorak, 15 saniys calxalandigdan sonra dincolmoys qoyulmusdur. Bu zaman rongli
mohlul toluolun iist qatina yigilir vo onun rongi prolinin miqdarindan asili olaraq, agiq
cohrayidan tiind qirmiziyadok doyiso bilir. Ust rongli mohlul qat1 pipet ilo gétiiriiliib kiiveto
tokiilmiis vo toluola nisbatdo optiki sixlig1 Sl¢lilmiisdiir. Prolinin miqdart asagidaki formulla
hesablanmigdir (I'ory» u ap,, 2013):

C =E-k-Vim

C-prolinin miqdart (uM /), E-optiki sixliq, k-kalibrlomo oyrisino goro hesablanmis omsal
(217,49), V-ekstraktin hocmi (ml), m-bitki materialinin ¢okisi (q).

NOTICOLOR VO ONLARIN MUZAKIROSI

Odabiyyat malumatlarina gora bitki orqanizminin stres amillorin tosirina cavab reaksiyasi
bitkinin noviinden, sortundan, genotipindon, ontogenezin morhalslorindon, stresin giiciindan,
tosir miiddotindon asilidir (Maesckas, 2013; Srivalli et. al., 2003). Apardigimiz todqiqat isindo
aldigimiz naticalor adobiyyat molumatlar: ilo uzlasir. Belo ki, todqiqatda istifads etdiyimiz
yumsaq bugdanin ndévmiixtalifliklorino monsub olan genotiplor ontogenezin eyni morhslosindo
olsalar da, tosir edan stresin giiciindon va tasir miiddotindon asili olaraq, forqli cavab reaksiyalar1
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gostormislor.

Quraqhq. Tadqiq edilon bugda niimunalarinin bir qisminds quraqliq stresinin qisamiiddatli
(24 saat) tosirindon sonra prolinin miqdar1 ciizi artmis (var. erythrospermum k-17, var.
ferrugineum k-24), digar qisminds (var. miltrum k-3, var. ferrugineum k-27), oksina, azalmisdir.
Digor niimunalordon farqli olaraq, todgiqatda istirak edon var. miltrum k-6 ciicartilorindo bu
osmolitin miqdarinda hor hansit doyisiklik miisahido edilmomisdir. Davamli bitki niimunalorinds
qisamiiddatli stres tosirlorin prolinin miqdarinda ohomiyyatli doyisikliys sobob olmadiqlari
barodo molumatlar mévecuddur (Kupumnos, 2013; CakapusiBo u np., 2001). Bizim tocriibalordo 3
niimunads oxsar naticolar aldo edilmisdir.

Bitki organizminin stres tosirloro birinci cavab reaksiyasi ehtiyat maddolordon istifads
etmokdir. Ehtiyat maddoloro xiisusi fermentlor, o cilimlodon antioksidant enzimlor,
kicikmolekullu metabolitlor (masalon, prolin va s.) daxil edilir. Bundan sonra lazimi fermentlorin
vo digor maddolorin sintezi proseslori aktivlosir. Bu sahods odobiyyat molumatlari, osason,
antioksidant miidafio sistemi elementlorine toxunur (I'apud3ssHos, 2011). Bu yoniimds todqiq
edilon niimunslordon var. miltrum k-3 vo var. ferrugineum k-27 diqgoati colb etmisdir. Bu
niimunoslordo 24 saat stres tosirdon sonra prolinin miqdarinda azalmalar miisahido edilmisdir.
Fikrimizco, bu bitkilordo miidafio sisteminin foallagmasina qodor bitki orqanizmlori endogen
prolin ehtiyatindan istifado etmiglor: var. miltrum k-3 tocriibo variantinda hom qurqaliq, hom
soranligda prolinin miqdar1 nazaroto goro toxminon 2 dofo azalaraq, 51% toskil etmisdir, yoni
bitkinin miidafio sistemi streso qarsi bir sutka orzindo 1,17uM/mq yas kiitloys prolin sorf
etmisdir. Var. ferrugineum k-27 ciicartilorinds quraqliq soraitindo bu miqdar nozaratin 64%-ni
togkil etmisdir, yoni stres tosiro cavab reaksiyasi olaraq, bitki 24 saat arzinds 0,62 uM/mq yas
kiitloys prolin istifads etmisdir.

3.96

2.41

—  Mnazzarat
B 1 giin guraghg
3gin quraghg

Sakil 1. Yumsaq bugda niimunslarinds 24 vo 72 saat quraqliqgdan sonra prolinin miqdari (uM/mq)

Quragligin uzunmiiddoatli (72 saat) tosirindon sonra aparilan analizlor sorbost prolinin
miqdarinda xeyli doyisikliyin oldugunu askar etdi. Bir sira alimlorin fikrinco, bitki organizminin
stres tosirlora cavab reaksiyasi stresin giiciindon vo tosir miiddotindon asilidir (Maesckas, 2013)
vo davamli bitkilordo prolinin migdariin nozoragarpacaq qodor artmasi ligiin stres tosirin daha
giiclii vo ya uzunmiiddotli olmasi talob olunur (Kupunos, 2013; CakapusiBo u ap., 2001).

Apardigimiz tocriibolor bu fikirlori tosdiqlomis oldu. Belo ki, eksperimentds istirak edon
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bugda niimunalorinds qisamiiddatli stres tasir zamani sarbast prolinin miqdarinda ciizi artim bas
vermigdise, uzunmiiddatli tosir tocriibs variantlarinda prolinin miqdariin nozarst variantlarina
g0ra 2-5 dofs yiiksolmasine sobab olmusdur. Bu artim 6z maksimumunu var. erythrospermum k-
17 va var. ferrugineum Kk-24 niimunalarinda tasbit etmisdir. Bir sutka stres tosirdon sonra ehtiyat
prolini sorf edon niimunolords stresin sonraki 2-ci vo 3-cii giinlorindo bu osmolitin miqdari
birinci giino gora 3 dofa (var. miltrum k-3) artmis vo nazarotdon 1,64 dofs ¢ox olmusdur. Var.
ferrugineum k-27 niimunosinds iso 2 dofs artim bas vermisdir. Oziinii daha stabil niimuno kimi
gostoran var. miltrum k-6-da quraqligin 72 saat tasiri prolinin ikiqat yliksalisina sobob olmusdur.

7 55
6 —
5 47 m
4 I.58 B
3 : 753 B
2.41 218
. B nazarst
M1 gin soranhg
3 gun soranlig

Sokil 2. Yumsaq bugda niimunslerinds 24 vo 72 saat soranligdan sonra prolinin miqdar1 (uM/mq)

Soranhq. Duzun 24 saat orzindo qisamiiddotli tesiri tocriiba variantlarinda prolinin 1,2-1,8
dofs artmasina gotirib ¢ixarmigdir. Yalniz var. miltrum k-3 tocriibo variantinda sorbast prolin
azalaraq, nozarato gora 51 % toskil etmisdir. Eyni naticonin quraqligin qisamiiddatli tasiri zamani
da geyd edildiyini nozoro alsaq, var. miltrum k-3 bitkilorindo kigikmolekullu antioksidant
sistemin qisa miiddot orzindo foallasmadigr vo onun aktivlogmosi liciin stres tosirin daha uzun
miiddat tosir etmasinin zoruri oldugu gonaotinoe golo bilorik. Aldigimiz natico qonastimizi
tosdigqlomis oldu. Belo ki, soranligin uzunmiiddstli (72 saat) tosirindon sonra bu tocriibo
variantinda sorbast prolinin miqdar1 stresin 1-ci gilinline nazaoron 3,8 dofo artaraq, 4,7 uM/mq
(nozaratdon 2 dofo ¢ox) toskil etmisdir.

Soranligin uzunmiiddotli (72 saat) tosiri oksor tocriibo variantlarinda prolinin 2-2,5 dofs
arttmii agkar etdi. Diqgoti colb edon iki niimunodon var. erythrospermum Kk-17 tacriiba
variantinda prolinin miqdarinda enma miisahide olunmusdur. Fikrimizca, prolin amin tursusunun

bir qismi deqradasiyaya ugramis vo noticado, iki sutka orzindo prolin 0,29 pM/mq azalmisdir.
Fizioloji gostoricilori do nozora alsaq, var. erythrospermum k-17 niimunolorinin verilon stres
tosiro tez miiddotdo adaptasiya olunmasi barodo fikir sdylomok olar. Var. ferrugineum k-27
tacriiba variantinda iso, oksino olaraq, bu osmolitin miqdar1 3,75 dofs yiiksolorak, 6,6 uM/mq
toskil etmisdir. Gliman olunur ki, belo koskin yliksolis prolinin sintezi ilo yanasi, hom do
polipeptidlorin katabolizmi naticasindo prolinin ayrilmasi hesabina bas vermisdir (Komymaes u
ap., 2014).

Diistiniiliir ki, stres amillorin tosir miiddotinin artmasi kigikmolekullu antioksidant sistemin
foallagsmas1 vo prolinin sintezino tokan vermosi ilo miisayiot olunmusdur. Bununla yanas,
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uzunmiiddotli vo giliclii stres faktorlarin bitki orqanizmino zororli tosir goOstormosi
makromolekullarin deqradasiyasina sabob olaraq, prolin amintursularinin ayrilmasi va naticado
hiiceyrodo sorbast prolinin ¢oxlugunu yaratmasi barads fikirlor soslonir (Konymaes u np. 2014).
Bir sira alimlorin todqiqat islorindo gostorilmisdir ki, bitki orqanizmi no godor davamli olarsa,
antioksidant miidafio sisteminin giiclii foallagmasi bir o godor tolob olunmur. Yoni hossas
bitkilords stres amillorin tosiri altinda toxumalarda toplanan prolinin miqdar1 davamli bitkilors
nozoran ¢ox olur (Kupumnos, 2013; Cakapusio u zp., 2001). Prolin amintursusu homin bitkilorin
olverigsiz soraitlo miibarizo aparmasina, hiiceyrods osmotik tozyiqin tonzimlonmasing,
polipeptidlorin deqradasiyasinin qarsisinin alinmasina, ziilallarin daginmasina, oksigenin aktiv
formalarinin zorarsizlosdirilmasine yardim edir (Komymnaes u np., 2014).

Stres amillorin 1 vo 3 sutkaliq tesirindon sonra aparilmis fizioloji parametrlorin toyini
gostordi ki, clicortilorin boyatmasi gisman longimis va 1 giinliik quraqliq stresindon sonra onlarin
boyu nozarat bitkilorindon az olmusdur. Yalniz bir niimuna (var. miltrum k-3) istisnaliq toskil
etmis vo nozaratdon (13,2 sm) 1 sm uzun olmusdur (14,2 sm). Soran miihitdo 1 giinliik stresdon
sonra 2 niimunada (var.miltrum k-3, var.ferrugineum k-24) bitkilarin boyu nazarato gors artsa da,
biitiin digor niimunalords bitkilorin boyatmasi longimis va ciicartilor nazaratdon algaq olmuslar.

Stres tosirin 3-cli glinii aparilan miisahidolor saralmig vo oyilmis bitkilorlo yanasi,
clicartilorin oksoriyystindo xlorofilin deqradasiya etmadiyini vo su balansinin, hiiceyrolords
turqorun qorundugunu gostordi.

Bes giinliikk duz stresindon sonra todqiq edilon bitki obyektlorindon miltrum k-3 istisna
olmagla (onun ciicortilorinin uclarinda saralma, goévdolorinin oyilmosi vo solmasi miisahids
edilmisdir), diger niimunslorde xlorofilin tamlig1, toxumalarda turqor va ciicartilorin boyatmasi
gismon miisahido olunmusdur. Soranliqdan forqli olaraq, quragligin tesiri niimunslorin bir
gisminds saralma vo solmalar (miltrum k-3), gévdolorin oyilmoasi (var. ferrugineum k-24, var.
ferrugineum k-27) kimi hallarin artmasina sobab olmusdur.

Soranligin 7-ci giiniinds aparilan vizual baxis niimunslorin miixtalif voziyyatlorde
oldugunu agkar etdi. Var. erythrospermum k-17, var. ferrugineum k-27 ciicartilorinin hom
yasilliglarini, hom do gdvdonin dikliyini qoruyub saxlaya bildiklori, solmadiglar1 miisahids
edilmisdir. Var. ferrugineum k-24 fotosintetik pigmentlori qoruya bilsa do, gévdolori ayilorok
sallanmis, digor niimunolordo ciicartilor gismon saralmiglar. Var. miltrum k-3 niimunosinn
clicratilori stresin 7-ci giiniinde tamamilo mohv olmusdur.

Cadval 1.Stres tosira moruz galmis yumsaq bugda niimunslorinin fiziki gdstaricilori(sm)

Niimunoalor Nazarat Quraqhq Soranhq
k- 3 miltrum stresdon avval 12,9 - -
Stresdon 1giin sonra 13,2 14,2 14,2
Stresdon 3giin sonra 17,8 15,4 15,5
k- 6 miltrum stresdon avval 13,2 - -
Stresdon 1giin sonra 14,7 13,6 14,5
Stresdon 3giin sonra 18,0 15,1 14,8
k-17 erythrospermum stresdon avval 12,1 - -
Stresdon 1giin sonra 14,4 12,8 13,3
Stresdon 3giin sonra 16,9 14,1 15,3
k-24ferrugineum stresdon avval 15,0 - -
Stresdon 1giin sonra 16,5 13,6 17,2
Stresdon 3giin sonra 19,2 15,3 19,3
k-27ferrugineum stresdon avval 12,2 - -
Stresdon 1giin sonra 15,3 13,3 13,2
Stresdon 3giin sonra 17,1 13,7 14,4

Quraqgligin tosirino garsi bitkilor daha davamsiz reaksiya gostormislor. Biitliin niimunolordo
bitkilor saralmis vo ayilmis, lakin erythrospermum k-17 niimunasinds gévdolor ayilmomisdir.
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Beloliklo, noticolor gostordi ki, quraqliq daha siiratlo boyatmani dof edir, biokiitlonin vo
clicartilorin toxumalarinda suyun azalmasina, habels turqorun zaiflomasilo govdalarin oyilmasina
vo uzunmiiddatli tosir zamani prolinin xeyli doracado toplanmasina sobab olur. Bu naticalor digor
tadqiqatlarla ist-listo diisiir (CakapusBo u ap., 2001). Quraqliqdan forqli olaraq, soranligin
bitkiloro tosiri daha milayim olmusdur. Ciicortilor hoyat qabiliyyetlorini, fotosintetik
pigmentlorin tamligin1 vo miqdarini, su balansin1 vo toxumalarin turqor veziyyetini daha uzun
miiddoto saxlaya bilmiglor. Gliman edirik ki, duzun miioyyon qodor hiiceyroa vakuollarinda
toplanib, osmotik aktiv maddo funksiyas: dastyaraq, hiiceyronin su potensialini1 agagi salmagqla,
osmotik tozyiqin artirmasi suyun toxumalar torofindon sorulmasina vo hiiceyrado su balansinin
gorunmasina yardim edir. Bu clir mexanizmin foaliyyati su stresinin inkisafinin erkon
morhoalalorinds taxillarda yarpaqlarin  sululugu vo fotosintetik aktivliyin miidafiesi vo

funksionallig1 iiclin zomin yaradir. Bu noticolor digor todqiqatlarla iist-listo diisiir (MBanOB,
2013).

NOTICOLOR

Tadqiq etdiyimiz yumsaq bugda niimunslorinin quraqliga nazoron soranliga daha davamli
olmasi agkar edilmisdir. Uzunmiiddatli stres tosir zamani prolinin miqdart dofslorlo artmisdir.
Fizio-morfoloji miisahidolorin vo biokimyavi analizlorin naticolorine osaslanaraq, tocriibado
istirak edon var. ferrugineum k-27 soranliga, var. erythrospermum k-17 isa ham quraqliq, hom
do soranliq stres amillorin uzunmiiddetli tosirlorine qarst davamli niimunslor kimi geyd etmok
olar. Diisiiniiliir ki, xeyli miqdarda toplanmis prolin amintursusunun osmoprotektor funksiyast
dasimas1 bu niimunonin su tochizatini tomin edorak, uzun miiddot quraqligin mohvedici tosiring
qars1 tab gotirmosino zomanat yaratmigdir. Todqiqatda istirak edon miltrum k-3 biitiin hallarda
0ziinii hossas niimuns kimi gostormisdir.
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OU3NOJOI'MYECKHE H BUOXUMHUYECKHUE OTBETHBIE PEAKITUN ITPOPOCTKOB
INIIEHUIBI HA KPATKO- 1 JOJI'OCPOYHBIE CTPECCOBBIE BO3JAEUCTBUA

3.l1.U6parumoBa, I'.U.I'acanoBa, P.T.Anuen
Wucturyt 'erernyeckux PecypcoB HAHA

Llenpro TaHHOTO MCCIEAOBAaHMS ObUIO U3YyUCHUE BIMSHUS MIPOJIMHA, HAKOIUIEHHOTO B PACTUTEIILHOM
OpraHu3Me, Ha CTPECCOYCTOMUMBOCTh pAaCTEHUU B YCIOBHMSX 3acCyXH M COJEBOro crpecca. B
MCCIICIOBAHUH KCIIOJIb30BAHO 5 00pa3loB TpeX pa3sHOBUIHOCTEW MATKOW mMieHHisl:var.miltrum k-3,
var.miltrum k-6, var.erythrospermum k-17, var. ferrugineum k-24,var. ferrugineum k-27. BeipaiieHHbie B
ycIoBUsAX (UTOTPOHA S5-IHEBHBIE MpopocTku, (21-22°C, 60% BraxHocTH, 16/8 yacoBoit (oTonepuoxn,
10000 sroxc cBeTa), B TedeHne 24 u 72 4yacoB ObLTH MOBEPIKEHBI BO3IEHCTBHUIO CTpecC (haKTOPOB, TAKHUX
KaK 3acyXa M 3acoJieHHe, COOTBETCTBYIOIIUX MpeeaM YyCTOMUMBOCTH(PacTBOpaMu caxapossl - 20 atM u
NaCl - 16 arm), mociie yero merozom Bates et. al onpenensii KOJTHMYECTBO MPOJIMHA B MPOPOCTKAX U
NPOBOAMIHN (PHU3HOIOTHUECKIE HAOTIOICHHS.

b0 0OHapykeHO, 4TO WCCIEOBAaHHBIE HaMHU 00pa3lbl MSATKOW MIICHHUIBI Ooliee YCTOHYMBBI K
3acojieHuIo, 4eM K 3acyxe. Ilpu 3acyxe HaOmronanoch YCHIEHHOE IIOAABIEHUE POCTa IIPOPOCTKOB,
YMEHBIIICHUE OBOJTHEHHOCTH TKaHEH, a Takke n3rnbaHue MpopoCTKOB B pe3ylibTaTe 0CiIalJIeHUs Typropa
B TKaHAX. B oTiaMume oT 3acyxu, BIMSHHME 3aCOJIEHUS Ha pacTeHus: Obuio Oonee markum. Ilpopoctku
Oonee  ANMTENBbHOE  BpEeMS  COXPaHSIM  KU3HECHOCOOHOCTb,  LEJIOCTHOCTb W KOJMYECTBO
(OTOCHHTETUYECKUX THMIMEHTOB, BOJIHBIN OanmaHc M Typrop TkaHei. [Ipu JUMTensHOM BO3JEHCTBUM
cTpecc (akTOpOB y MPOPOCTKOB COJIEPKAHUE MPOJUHA MHOTOKPATHO YBEJIWYHMBAIOCH IO CPABHEHHIO C
KpaTKOBpPEeMEHHbIM Bo3zaelcTBueM. Ha ocHOBaHMM (PM3MOJIOrMYECKUX HAOMIOACHUM W OMOXUMHYECKHX
aHaJIM30B YCTAHOBJCHO, 4TO OOpaser var. ferrugineum K-27mposiBuii GOJBIIYIO YCTOHYHBOCTH T10
CpPaBHEHHMIO C OCTaJIbHBIMH HW3YyYEHHBIMH oOOpasilaMM K 3acoieHmio, a obpasernr k-17 (var.
erythrospermum)0buT yCTOWYMB Kak K 3acyXe, Tak H K 3acolieHuto. [Ipeamnonaraercs, 4To HaKOIUICHHAS B
0OJBIIOM KOJIMYECTBE AMHUHOKHCIIOTA TPOJIMH, OYAYYH OCMOIPOTEKTOPOM MO3BOJSET ATUTEIEHOE BPEMs
MPOTHUBOCTOSITh TYOUTEITHHOMY JISHCTBUIO 3acyxu. M3 m3ydyeHHbIX 00pa3ioB HanOoJee TyBCTBUTEIHLHBIM
K 000MM cTpecc (hakTopam OKazalInuch pacteHus odpasia k-3 (var.miltrum).

KiaroueBble caoBa: naI€HuIa, IpopoCTOK, 3aCOJICHUE, 3aCyXa, ITPOJINH, CTPECC
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AND BIOCHEMICAL RESPONSES OF WHEAT SEEDLINGS TO SHORT AND LONG-TERM
STRESS EFFECTS

Z.Sh.lbrahimova, G.l1.Hasanova, R.T.Aliyev
Genetic Resources Institute of ANAS

The aim of this research was to study the effect of Proline accumulated in the plant body on the
stress resistance of plants in drought and salty conditions. The study used 5 accessions from three
varieties of soft wheat: miltrum k-3, miltrum k-6, erythrospermum k-17, ferrugineum k-24, ferrugineum
k-27. Seedlings grown under phytotron conditions (21-22 °C, 60% humidity, 16/8 hour photoperiod,
10,000 Lux light) for 24 and 72 hours were exposed to stress factors such as drought and salinization
corresponding to the limits of stability (solutions of sucrose - 20 ATM and NaCl - 16 ATM), after which
the amount of proline in the seedlings was determined and morphological observations were carried out.
It has been found that our bread wheat accessions are more resistant to salinization than to drought.
During drought, there was a more rapid suppression of the growth of seedlings, water content of tissues,
as well as bending of seedlings as a result of weakening of turgor in tissues. Unlike drought, the effect of
salinization on plants was milder.The sprouts retained viability, integrity and quantity of photosynthetic
pigments, water balance and tissue turgor for a longer time.With prolonged exposure to stress factors in
seedlings, the proline content increased many times compared to short-term exposure.Based on
physiological observations and biochemical analyses, it was found that the accession var. ferrugineum k-
27 was showed greater stability compared with the other studied accessions for salinity, the accession k-
17 (var. erythrospermum) was resistant to both drought and salinization. It is assumed that the
significantly accumulated proline, as an osmoprotector, is involved in preventing water scarcity. From the
studied samples the most sensitive to both stress factors were plants of the sample k-3 (var. miltrum).

Keywords: wheat, seedling, salinization, drought, proline, stress
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YAK 631.531.1:633.11

OIIEHKA PA3JUYHBIX TEHOTHUIIOB MATKOM NMIIEHUIIBI HA
YCTOMYUBOCTH K YCKOPEHHOMY CTAPEHUIO

*C.A. MAMEJOBA 1.¢.0., 101eHT; ®.A.IENX-3AMAHOBA 1.¢.0., nouent; C.IL.P3AEBA

Hnemumym Ienemuueckux Pecypcos HAHA, baxy, AZ1106, np. A3aonwie, 155 smamedova2002@mail.ru

Heap paGoTbl 3akiaoyaiach B CPABHUTEJbHOH OleHKE YCTOWYMBOCTH Pa3JIUYHBIX
Pa3HOBHUJAHOCTEH MAIKOH INIIEHMIBI K CTPecCy I0 MOKa3aTeJsAM KHU3HECIMOCOOHOCTH CeMSH.
H3BecTHO, YTO ceMeHa, KOTOpbIe JIydlle IepeHOCAT He(JaronpusiTHble YCJOBHSI YCKOPEHHOIO
HCKYCCTBEHHOI0 CTapeHusl, 0ojiee YCTOWYMBBI K a0HOTHYECKUM CTpeccopaM INpH NPOPACTAHMH.
O0beKTaMHu HCCIIeI0BAHUS CJIYKHJIH CBeskue ceMeHna 14 oopasuos (10 pazHoBuaHocTeii: V.milturum
AL., v.ferrugineum Al., v. erythrospermum Koérn., v. erythroleucon Kérn., v.barbarossa AL.,
vovelutinum Korn., v.leucospermum Korn., v.murinum Flaks., v.cianotrics Kérn., v.glaucolutescens
Vatr.) msarkoii nmenunbl. IloceB ceMsH NPOBOAMJICS HA ONBITHOM  YYacTKe AINIIEPOHCKOM
OxcnepuMenTanbHoii bassl UHcTtutyTa IenHermueckmx PecypcoB HAHA. UnauBuayaabHbIH
aHAJIM3 pacTeHMIi MPOBOAWIM MO CJEIYIOIIHMM NMPU3HAKAM: NMPOAYKTUBHAA KYCTHCTOCTh, YMCJIO0 H
Macca 3epeH IJIABHOr0 KoJi0ca, Macca 3epeH ¢ pacreHusi 1 macca 1000 3epen. ITociie c6opa ypoxasi
U NpoBeJdeHHs aHaaM3a, Mo 100 cemsiH Kaxkaoro oOpasua ObuIM MOABEeprHyThl crpeccy. Crpecc
¢daxkTopoM HABASJIOCH YCKOpPeHHOE cTapeHue ceMsH (3-IHeBHAss WHKY0alusi ceMsiH MNpHU
MOBBIIIIEHHOH OTHOCUTENbHOI Biaa:xkHocTH (95%) u Temmnepatype Bo3ayxa (40°C)). [ns oueHku
(GyHKIHOHAJBHBIX HAPYLUEHUH KU3HECIOCOOHOCTH CeMSIH BCeX HCHbITYeMbIX 00pa3suoB Npu
YCKOPEHHOM CTapeHHMHd HaMH MCHO0JIB30BAJICA TAaKOil MHTErpajbHbIl MOKa3aTejlb, KaK MX
BcX0kecTh.CpaBHUTEIbHAS OLIEHKA YCTOHYMBOCTH CeMSAH U3y4YeHHBIX 00pa310B MATKOW MIIIEHUIbI
K CTapEeHHI0 IO03BOJMJIA CeJaTh BbIBOABI, YTO IO IO0KAa3aTeJIsIM BCXOKECTH CeMsH Iocie
YCKOPEHHOT0 CTapeHHsi o0pa3ubl MATKOi mimeHuubl pasHoBuaHocTei ferrugineum - K-24, K-27,
erythrospermum - K-31 u erythroleucon — K-35 nposiBuin 60JbIIyI0 YCTOHYHBOCTD 10 CPABHEHHIO €
OCTAJIBHBIMH M3Yy4YeHHBIMHM 00pa3naMH. AHAJIHM3 NOJYYeHHBIX JAHHBIX IOKAa3ald, YTO B pARY
HCCJIeIOBAaHHBIX 00pa3loB HanMMeHee YCTOWYHMBBIM oKa3aicsi oopazen K-72 v.cianotricsKorn.,
MOTepsl BCX0KECTH KOTOPOT0 MPH MCKYCCTBEHHOM CTapeHUM cocTaBmiaa 46,5%./11a npuBiieyeHust
B CeJIeKIHHOHHbIE NPOrpaMMbl IO NOJYYEHHWI0O HOBBIX YCTOHYHMBBIX K OMOTHYECKMM W
a0MOTHYECKHUM CTPecCOBbIM (paKTOpaM TreHOTMIIOB MSIKOl NIIEeHUIbl PEeKOMEeHAyeTCcsl
HCI0JIL30BaTh 00Jiee yCTOYHUBbIe 00pa3ibl.

Knioueswie cnosa: mackas nuenuya, UcKyccmeennoe cmapetue, cemend, 6Cxoxncecns
BBEJEHUE

[Tmennnpsr AsepOaiipkaHa — 3To Oorateiimuii OOTaHUKO-TeorpadUyecKuil M ILIEHHBIH
TeHEeTUYeCKUi (OH]I, N3yueHHe KOTOPOTO MO3BOJIUT BBISIBUTH CPEIN HUX 00pPa3lbl ¢ KOMIIEKCOM
XO3SIICTBEHHO-IIEHHBIX MPHU3HAKOB U CBOMCTB.CO37]aHHE HOBBIX COPTOB PACTEHUU PA3TUYHOTO
HalpaBJIeHUs] B 3HAUUTEIIBHOM Mepe 3aBUCHUT OT MHOI0o0pa3us HCXOAHOTO CEJIEKIIMOHHOTO
MmaTepuaia. [loTpeOHOCTh B yCTOMYMBBIX M aJallTUPOBAHHBIX COPTaX pacTEHUM ISl BKIIIOUEHUS
UX B CENEKIHMOHHBIE MPOrpaMMbl MpeIoNpeaenia HeoOXOJUMOCTh H3y4YeHHUS OTBETHBIX
peakiuil pacTeHUuN Ha BO3JEWUCTBHE HEONArONMpHUSTHBIX YCIOBUM Cpeldbl Y pa3HbIX BHAOB U
COpPTOB pacTeHHid, mocneAcTBHUi ctapeHus ceMsiH (Cmonukosa, 2014). [IpuBoasrcs cBeaeHHs O
CBSA3M CTapeHusi ¢ HapyuieHueM (U3HOJIOTHYECKUX W OHMOXMMHUYECKHX MPOILECCOB, C
HAaKOIIJICHUEM HHTHOMTOPOB POCTa M TOKCHYHBIX NMPOAYKTOB MeTabonmusMma (Bwiponos, 2000;
Bepxorypos, 2007, Becemnoa, 2008).M3BecTHO, YTO ceMEHAa, KOTOpBIC Jydlle TEPEHOCST
HEOJIaronpusTHbIE YCIOBHS YCKOPEHHOTO HCKYCCTBEHHOTO CTapeHHs, Oojiee YCTOHYMBBHI K
a0MOTUYECKUM CTpEccopam MpH MpopacTaHUH.
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Llenp naHHOM pa®oOTHI 3aKioyanach B CPaBHUTENBHOI OIEHKE YCTOMYMBOCTH 00pa3loB
MSTKOH TIIEHWIBI K CTPEcCOBOMY (DaKTOPy YCKOPEHHOTO CTapeHUsl IO I0Ka3aTessiM
YKU3HECIIOCOOHOCTH CEMSIH.

MATEPHUAJ U METO/bI

OObexkTamMM HCCIEA0BaHUs CIYXWIH cBekue ceMeHa 14 obpasuoB (10 pazHoBHIHOCTEH)
Msarkoil mmenunsl: YBFS017 K-3 T.aestivum v. milturum AL., YBFS017 K-12, T.aestivum v.
ferrugineum Al., YBFS017 K-24 T. aestivum v. ferrugineum AL, YBFS017 K-27 T.aestivum v.
ferrugineum Al., YBFS017 K-31 T.aestivum v. erythrospermum Ko&rn.,, YBFS017 K-35
T.aestivum v. erythroleucon Korn., YBFS017K-43 T. aestivum v. barbarossa AL., YBFS017 K-
62 T.aestivum v. velutinum Korn.,YBFS017 K-65T.aestivum v. leucospermum Korn., YBFS017
K-71 T.aestivum v. murinumFlaks., YBFS017 K-72 T. aestivum v. cianotrics Kérmn., YBFS017
K-75T.aestivum v. glaucolutescens Vatr. u cranmaptabiii copt Apas. [ToceB ceMsiH POBOAMICS
Ha OMNBITHOM YydYacTke AmIIepoHcKoi OkcrepuMeHTaibHo ba3el MHcTHTyTa ['eHeTHMUeckux
PecypcoB  HAHA. WunuBuayanbHbId aHaIW3 pacTeHUM MPOBOJWIM IO  IpU3HAKaM:
MPOAYKTUBHASI KyCTUCTOCTS (IIIT.), YMCIIO (IIT.) U Macca (T) 3epeH IIIaBHOro KOJoca, Macca 3epeH
(r) ¢ pactenust u macca 1000 3epen (r). Ilocie cObopa ypokas u mpoBeneHus: anaiausa, mo 100
CeMSTHKaX0ro oOpasia ObUIH MOoABEprHYTHI cTpeccy. CTpecc (hakTOpoOM CIYKUIO YCKOPEHHOE
CTapCHUC CCMSAH. I[JI?I HUMUTaAUX IIPOAOKHUTCIBHOCTH XPpaHCHUA CCMAH NPUMCHAJICA MCTOO UX
MCKYCCTBEHHOI'O COCTapHBaHMs. DTOT METOJI MpernoaraeT 3-IHeBHYI0 HHKYOAllUIO CeMSH MpU
MOBBIIIEHHOW OTHOCHUTENBHOW BIAXHOCTH UM TEMIepaType BO3AyXa, 4YTO MO3BOJSET
MOJICJIMPOBaTh BO3CHCTBHE HEOIArOMpPUATHBIX (PAaKTOPOB U MPOTHO3UPOBATH UX BIMSHUE Ha
YCTOMYMBOCTD CEMSIH Da3JIUYHBIX COPTOB W 00pasmnoB pacreHuil. KoHTposnem ciyxuim
HeoOpaboTaHHble ceMeHa. OleHKa KM3HECIIOCOOHOCTH MPOBOAMIIACH MO TECTy JabOpaTOPHOM
BcxoxkecTH ceMsH (G), BbIpaxkaeMol B IIPOLIEHTaX OT 001ero yucia (n):

L Ax100%
(J': —_—

n
rae A —4ucio B3oLeaAmnX ceMsH (Anekceiuyk u ap., 2005).

PE3YJIbTATBI U UX OBCYKAEHUE

B mpouiecce pocta u pa3BUTHS pacTeHUN M3MEPSUTHCH MPOAYKTUBHAS KyCTHCTOCTb, YHACIIO U
Macca 3epeH TJaBHOTO KoJjoca, Macca 3epeH ¢ pactenus u macca 1000 3epen (Tabmuma 1).
AHanmM3 JaHHBIX MOJYYEHHBIX B TIOJIEBBIX YCIOBUSAX IMPHU BBIPANIUBAHUM OIBITHBIX O0pa3lioB
MOKa3aj, 4YTO MO TOKa3aTeNlsM MPOAYKTHUBHOW KYCTHCTOCTH, OT KoTopoil 3aBucur 50-60%
ypokaitHoctr, obpasenr K-71 pasnoBumnoctu murinum u K-72 pasHoBuaHOCTH Cianotrics
XapaKTepU30BAIHNCH CAMBIMH BHICOKUMU TOKA3aTEISIMHU.

Ta6auna 1.JTokazateny 2IeMEHTOB MPOAYKTUBHOCTH 00Pa3IOB MSTKOM MIIEHUIBI (ATIIIepOHCKast
OkcnepumenTanbHas basa)

O6pa3usl T. Aestivum IponykruBHas | Koua-Bo 3epen Macca 3epen| Macca 3epen Macca 1000
KYCTHCTOCTD, LIIT TJIABHOI'O IJIAaBHOI'O C pacTeHus, 3€peH, I
K0J10Ca, IIT. KO0J10Ca, I' r
K-3 v.milturum AL. 5 38,4 2,2 9,2 52,0
K-12, v.ferrugineum Al. 3,8 65,2 2,56 9,0 36,8
K-24 v.ferrugineum AL 4,4 62,2 2,84 11,28 37,2
K-27 v.ferrugineum Al. 4,4 69,0 3,12 11,32 35,4
K-31v.erythrospermum Korn. 4,6 56,0 2,36 8,6 40,5
K-35v.erythroleucon Kérn. 5,2 49,6 2,2 9,6 30,5
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K-43 v.barbarossa AL., 4,8 70,0 2,8 10,2 38,8
K-62 v.velutinum Korn., 4,2 71,6 3,2 12,8 42,7
K-65 v.leucospermum Korn. 5,2 95,2 43 16,3 43,6
K-71 v.murinum Flaks. 6,4 50,0 3,3 16,4 63,5
K-72 v.cianotrics Kérn. 5,6 51,2 3,2 15,7 56,0
K-75 v.glaucolutescens Vatr. 4,8 64,2 4,1 16,2 62,1
ApaH cT. 4,6 53,1 2,57 12,8 43,2

BaxxupiM moKazareneM ypoXKalHOCTH SBJSIeTCS TakKe Macca 3€pHa TJIaBHOTO KOJoca,
KOTOpasi 3aBUCHUT KaK OT KOJMYECTBA 3€pHA B KOJOCE, TAaK U OT BBINOJHEHHOCTU U KPYIMHOCTH
cemsiH. Macca 3epHa C OJHOTO KOJOca y MCHBITyeMbIX 00pa3ioB konedanack oT 2,2 1y K-3
v.milturum AL. u K-35 v.erythroleucon Koérn. mo 4,1 ry K-75 v.glaucolutescens Vatr., mpu
3HAYeHUM cTaHgapTHoro copraApan— 2,57 r. Ilo macce 1000 3epeH mokaszaTesn UCHBITYEMbIX
obOpasnoBBapeupoBasid B npeaenax 30,5 — 63,5 r, npu 3HaYECHUW CTAHIAPTHOTO copTa ApaH -
43,2 r. Haubosee HU3KMI TIOKa3aTelb ObUT XapakTrepeH st oopasua K-35 v.erythroleuconKorm.,
camblii Beicokmii ast K-75 v.glaucolutescens Vatr.

s oueHku (YHKIMOHAIBHBIX HAPYIIEHUN KU3HECTIOCOOHOCTH CEMSH BCEX HCHBITYEMBIX
00pa3IoB MpH YCKOPEHHOM CTapeHUH HAaMHU HCIOJB30BAJICS TaKOW MHTETPATBHBIA IMOKA3aTellb,
KaKk HMX BCXOXecThb.lIpu onTHManbHBIX YCIOBHUAX NPOPACTAHUS BCXOXKECTh CEMSIH BCEX
00pa3oBMSATKOM MieHuIbl BappupoBaia B npenenax 80,0 - 100,0%, mpu yem caMblii HU3KUIA
MoKa3arenb ObUT XapaKTepeH AJsl CTaHAapTHOTO copTa ApaH. AHAIU3 BCXOKECTU MOABEPTHYTHIX
YCKOPEHHOMY CTapeHuto cemsiH 14 o0pa3ioB MSTKOW MIICHHIIBI IMOKa3ad, 4YTo 3-AHEBHOE
cocTapyBaHHe MOJABJISUIO MPOpPACTaHHE CEMSIH Pa3JIMYHBIX 00pa3loB B pa3HOoil cremeHu.Tak,
npu HabIrogaeMoM pe3kom maaeann (Ha 22,0 - 46,5%) BcxokecTu cemMsiH y oopasios K-62 —
velutinum Korn.,, K-71 - v. murinumFlaks., K-72 - v. Cianotrics Kém. u K - 75 v.
Glaucolutescens Vatr. u K-43 v.barbarossa AL., ormeyeno nagenue Bcxoxectu Bcero Ha 2,0%
nist obpasios K - 24 —v.ferrugineum AL., K - 27 —v.ferrugineum AL.K - 31 - v. Erythrospermum
Korn.,K - 35 —v.erythroleuconKérn., 9To CBUAETENBCTBYET 00 WX OOJBINCH YCTOHYHMBOCTH K
cTpeccy. Hambonpmmii mpoueHT moTepu BcxokecTd cemsH (46,5%) Oblnm XxapakTepeH Auis
obpasua K-72 - v.cianotricsKérn.m st crangaptaoro copra Apas (44,0%).
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K-3  K-12 K-24 K-27 K-31 K-35 K43 K62 K-65 K-71 K-72 K-75 ApaH
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M VcKyc. cTapeHue

PﬂcyHOK 1. Bexoxectn HUCKYCCTBCHHO COCTApPCHHBIX CEMSH PA3JIMYHBIX 06pa3u03 MSTKOM HNIICHUIBI

(YBFS017 K-3 v.milturum AL., YBFS017 K-12, v. ferrugineum Al., YBFS 017 K-24 v. ferrugineum AL,
YBFS017 K-27 v. ferrugineum Al., YBFS017 K-31 v. erythrospermum Koérn., YBFS 017 K-35 v.erythroleucon
Korn., YBFS017K-43 v.barbarossa AL., YBFS 017 K-62 v.velutinum Korn., YBFS 017 K-65 v.leucospermum
Korn., YBFS017 K-71 v.murinumFlaks., YBFS017 K-72 v.cianotrics Koérn., YBFS 017 K-75
v.glaucolutescensVatr.)
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Takum o00pa3oM, cpaBHUTENbHAs OIEHKA YCTOWYMBOCTH CEMSIH M3Y4YEHHBIX 00paslioB
MSTKOM TIICHUIIBI K CTAPEHUIO0 TIO3BOJIMJIA CAENATh BBIBOJBI, YTO IO IOKA3aTENsIM BCXOXKECTH
[0Cj€ YCKOPEHHOIO cTapeHHs oOpasiipasHoBugHocTei V.ferrugineum - K-24, K-27, v.
erythrospermum- K-31 u v.erythroleucon — K-35 nposiBunu 0oJblyr0 ycTo4uBOCTh. B psimy
UCCIICIOBAaHHBIX 00pa3I0B HaWMCHEE YCTOMUYMBBIM OKasajcs oOpaser K-72 T. aestivumL.
v.cianotrics Korn., motepss BCX0XKECTH KOTOPOTO MPH HCKYCCTBEHHOM CTApCHHU COCTaBHUIIA
46,5%.

Jlist ipuBJIeUEHUST B CENEKIIMOHHBIC MPOTPaMMBI IO MOJTYYCHHIO HOBBIX YCTOMYMBBIX K
OMOTHYECKUM U aOMOTHYECKHM CTPECCOBBIM (pakTOpaM TE€HOTHIIOB MSTKOW MIICHUIIBI
PEKOMEH]IYEeTCSI UCIIOJIB30BaTh 00Jiee YCTOMYUBEIE 00pa3IIbL.
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YUMSAQ BUGDANIN MUXTOLIF GENOTIPLORININ SUNi QQCALMAYA
DAVAMLILIGININ QiYMOTLONDIRILMOSI

*S.9.Mammoadova, F.A.Seyx-Zamanova, S.P.Rzayeva

AMEA Genetik Ehtiyatlar Institutu

Isin mogsadi yumsaq bugdanin miixtolif ndvmiixtolifliklorinin toxumlarinin ciicorme qabiliyyati
gostaricilorine gora streso davamliligimin miiqayisali qiymetlondirilmasindon ibarat idi. Malumdur ki,
stiratli siini qocalmanin olverigsiz goraitino daha yaxsi tab gotiron toxumlar ciicorms zamani abiotik
stressorlara qarsi da daha davamli olurlar. Todqiqat obyekti olaraq, yumsaq bugdanin 10
novmiixtalifliyino (v.milturum AL., v.ferrugineum Al., v. erythrospermumKaorn., v. erythroleucon Korn.,
v.barbarossa AL., v.velutinum Korn., v.leucospermum Korn., v.murinum Flaks., v.cianotrics Korn.,
v.glaucolutescens Vatr.) maxsus 14 niimunonin tozs toxumlari gotiirilmiisdir. Toxumlarin sopini AMEA
Genetik Ehtiyatlar Institutunun Abseron Eksperimental Bazasinin tacriibo sahasinda yerino yetirilmisdir.
Bitkilorin struktur analizi asagidaki slamatlor ilizro aparilmisdir: mohsuldar kollama, asas siinbiilds
donlorinin say1 vo kiitlesi, bir bitkide denlorin kiitlosi vo 1000 denin kiitlosi. Mahsul yigildigdan va
analizlor aparildigdan sonra har niimunodon 100 don stress moruz qoyulmusdur. Stress faktor -
toxumlarin siiratls qocalmasi idi (yiiksok nisbi riitubst (95%) va temperaturda (40°C) 3 giin arzinds
inkubasiya). Siini qocalma zamani biitiin tadqiq edilon toxumlarin hoyat qabiliyyatindoki funksional
pozuntularin giymotlondirilmesi iiglin clicormo kimi inteqral gostoricidon istifado edilmisdir. Yumsaq
bugda niimunslori toxumlarinin siini qocalmaya davamliligmin miigayisali qiymatlondirilmasi
naticasinds, clicormo  qabiliyyati  gdstaricilorine  gora: K-24,K-27 - v.ferrugineum, K-31
v.erythrospermum vo K-35 v.erythroleucon toxum niimunslorinin daha ¢ox davamli oldugu miioyyan
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edilmisdir. Tadqiq edilon niimunalor arasinda K-72 v. cianotrics Kérn. niimunasinin on davamsiz oldugu
agkar edilmisdir ki, onun siini qocalma zamani clicormo qabiliyysti koskin azalaraq, 46.5% toskil edir.
Biotik vo abiotik stress amillorino davamli olan yeni bugda genotiplorinin alinmasi mogsadi ilo
seleksiyaproqramlarina calb edilmosi {igiin daha davamli niimunalorin istifadasi tévsiya olunur.

Acar sozlor: yumsaq bugda, siini qocalma, toxum, clicorms qabiliyyati

EVALUATION OF DIFFERENT BREAD WHEAT GENOTYPES FOR RESISTANCE TO
ACCELERATED AGING

*S.A.Mammadova,F.A.Sheykh-Zamanova, S.P.Rzayeva
Genetic Resources Institute of ANAS

The aim of our work was to compare the resistance of bread wheat botanical variety accessions to
stress in terms of seed viability. It is known that seeds that better tolerate the adverse conditions of
accelerated artificial aging are more resistant to abiotic stresses. The study objects were fresh seeds of 14
bread wheat accessions (10 botanical varieties: milturum AL., ferrugineum Al., erythrospermum Korn.,
velutinum Kérn., erythroleucon Korn.,barbarossa AL., leucospermum Koérn., murinum Flaks., cianotrics
Korn., glaucolutescens Vatr.). Seed sowing was carried out at the plots of the Absheron Experimental
Base of the Genetic Resources Institute. Analysis of plants was carried out on the basis of: productive
tillering, number and weight of grains per main ear, weight of grains per plant and 1000 kernel weight.
After harvesting and analysis, 100 seeds of each accession were stressed. Stress factor was accelerated
seed aging (3-day incubation of seeds at high relative humidity (95%) and air temperature (40°C)). To
assess the functional impairment of seeds viability samples during accelerated aging, we used such an
integral indicator as their germinationcapacity.A comparative assessment of the resistance of the studied
wheat seeds samples to aging showed that in terms of seed germination, the samples ferrugineum - K-24,
K-27, erythrospermum - K-31 and erythroleucon — K-35 showed higher resistance compared to other
studied samples. The least stable was the accession K-72 v. cianotricsKorn., in which the germination
loss was 46.5%. It was recommended to use more stable accessions to create new genotypes of wheat
having resistance to biotic and abiotic stress factors.

Keywords:bread wheat, artificial aging, seeds, germination
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UOT 633. 14; 631. 576. 331

ABSERON SORAITINDO 9KiLMiS QARGIDALI GENOTIPLORINDO BiOKiMYoOVi
GOSTORICILORIN OYRONILMOSI

"R.H.ISGONDOROVA, Q.Q.QASIMOV b.ii.f.d.

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadlq pr. 155
bioki a

Mbaqalo AMEA Genetik Ehtiyatlar Institutunun Genbankinda toplanmis qargidali kolleksiya
niimundlorinin toxumlarmin Kimyavi torkibinin 6yronilmasino hasr olunmusdur. Bu niimunslarin
danindaziilal, yag, svozolunmayan amintursu olan triptofan vo lizinin miqdar:1 toyin edilmisdir.
Analiz olunmus niimunslords ziilalin migdar1 7-10% arasinda doyismisdir.On asag gostarici KF-
13 Astara Nobati niimunasinds (7.25%); an yiiksok gostorici isa 248-Zaqatala partlayan
(10.40%)niimunasinda olmusdur. 9n yiiksak ziilal gostaricina 248-Zaqgatala (10,40%), 250-Zagatala
(9,82%0), KF-49 Lerik (9,40%) niimunalarimalik olmuslar.Bu gostaricilor KF-23 Sirvan sortundan
(9,36%) yiiksokdir.

Biotexnologiya sobasindon gotiiriilmiis niimunalords ziilahn miqdar 5,63%-8,72% arasinda
doyismisdir. On asagi gostorici GSp-100 niimunasinds (5.63%), an yiiksok gostorici isa KF-94
niimunasindd (8.44%) olmusdur.

Biotexnologiya sobosindon gotiiriilmiis niimunslords yagim miqdar1 2.99-5.65% arasinda
doyismisdir. 9n yiiksok gostorici KF-60 niimunasindo (5.65%), asag1 gostorici EHM-249
niimunasind? (2.99% ) olmusdur.

GEi-nin Abseron Elmi Tadqiqat Bazasinda oskilmis niimunalor i¢arisindo yagin miqdan 4,43-
8,70% arasinda doyismisdir. 4 niimunads yagin miqdar1 KF-23 Sirvan sortundan (7,0%) daha
yiiksokdir.

On yiiksak gostarici 248-Zaqatala niimunasinda (8.70%), KF-31 Mirvari sortunda (8.48%b),
485-Zaqatala niimunasinds (7.60%), 247-Zaqatala niimunoasinda (7.74%),on asagi gostorici iso
KF- 50 Lerik niimunasindo (4.43%) olmusdur.

Lizinin an asagi gostarici KF-4 Astara 140mq (100g-da mg-la)sortniimunasinda, an yiiksak
gostarici isa KF-31 Mirvari sortunda 350mq olmusdur. Triptofanin miqdar iizrs an asag gostorici
247-Zaqatala niimunasindd 125mq, an yiiksok gostarici isa KF-52 Abseron niimunasinds 300mq
olmusdur.

KF-31 Mirvarisortu va 248-Zaqatala niimunasinds biitiin tadqiq edilon gostoricilor yiiksok
olmusdur.

Analiz naticalorindon gorunduyu kimi gargidalimin Disvari vo Partlayan novlorino aid olan
niimundlor yiiksak keyfiyyat gostoricilorine malikdirlor.Danli-taxil bitkilorinin, ilk névbads
gqargidalinin mahsuldarhginin artirilmasi vo keyfiyyotinin yaxsilasdirilmasi asas moasalalordon biri
oldugunu nazars alaraq, tadqiq olunan niimunslordan galacak seleksiya islorinds istifads edilmasi
tovsiys olunur.

Acar sozlar: qargidali, protein, triptofan, lizin, yag
GIRIS

Son onilliklor orzinds diinya birliyi torafindon ohalinin artmaqda olan tolobatlarin1 6domokda
miithim rol oynayan bitki genetik ehtiyatlarinin bugilinkii vaziyyatina golocok inkisafina vo
movcud olan toxiro salinmaz problemlorin hallino ciddi tesir edo bilocok beynolxalq miqyaslt
sonadlor gobul edilmisdir. Bu sonodlords garsiya qoyulan mosalalor vo qaldirilan problemlorin
aktualligin1 nozoro alaraq, Azorbaycan Respublikasinda genetik ehtiyatlarin toplanmasi,
Oyronilmosi, sonadlosdirilmasi, borpasi, c¢oxaldilmasi sahosindo ugurlar oldo edilmisdir.
Torpaqlardan samarali istifadonin miimkiin yollarindan biri, stres amillors davamli, eynizamanda
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iqtisadi ohomiyyat kosb edon, bitki sort vo formalarinin agkar edilmosi, onlara uygun bolgalordo
becarilmasinin tomin olunmasi, daha davamli yeni bitki sortlarinin yaradilmasidir (Flowers,
2006).

Azorbaycanda Genetik Ehtiyatlar Institutunda Milli Genbankin yaranmasi ilo olagodar
olaraq respublikanin biitiin rayonlarindan toplanmis kond tosorriifati bitkilorinin hartorafli
Oyronilmasino ehtiyac vardir. Belo bitkilordon biri qargidali bitkisidir. Milli Genbank qisa bir
vaxt orzindo yaradilmis vo o, Azoarbaycan bitki genofondunun somarali saxlanilmasinda miihiim
rol oynamaga baslamisdir.

Qargidali biitiin dunyada yayilmasina vo istehsalina goro bugda vo diiyiidon sonra donli
bitkilor arasinda 3-cii yeri tutur. Miixtolif sahalords genis istifado edilmesi qargidali bitkisini
digor danli bitkilordon farglondirir.

Qargidalinin  xalq tosorriifatinda ohomiyysti onun bir nego sahado genis istifado
edilmasindadir. Belo ki ¢ox da qiymatli olmayan gdvdesindon hal hazirda ayri—ayr1 saholords
genis istifado edilir.

Heyvandarligin inkisafinda silosdan genis istifado edirlor. Silos heyvanlarin qidasinin
asasint toskil edir. Silosun keyfiyyatina okin soraitinin, iqlimin tosiri boylikdiir (Kasakosa, 2012).
Qargidalidan tikinti vo kimya sahosindo 40-dan ¢ox lazim olan birlogsmolor alinir. Qargidah
govdasindon butil spirti, sargi lentlori, donindon nisasta, sokorli sirko, Kristal halinda gliikkoza
alimir. Qargidali riiseyminde yag ¢ox oldugu iigiin (30%-don ¢ox ) ondan qargidali yagi alinir.
Qargidali bir yem bitkisi kimi genis istifado edilir. Qargidalinin tam yetigdiyi dovrde onun
donlorinds gida maddoslori 6z keyfiyyatini itirmir (Kpamapes, 2010). ABS-da heyvandarligin
inkisafinda qargidalidan genis istifado edilir. Toplanmis qargidali donlorinin  40%-i
donuzgulugun, 20%-i atlarin, 15%-i iri buynuzlu heyvanlarin yemini togkil edir.

Son illor biitlin 6lkoslorin yeyinti sonayesindo qargidali yagi boyiik ohomiyyat kosb edir.
Daonli bitkilor arasinda qargidali 6z yaginin g¢oxlugu ilo secilir. Seleksiyacilar qargidali doninds
yagin 15.3% vo daha ¢ox ola bilogoyino omindirlor (Woodworth, 1952; Panounnckas JI.B. u
ap., 2009).

Qargidal bitkisinin istifads dairasi genis oldugu iiciin, soraitdon vo sortlardan asili olaraq,
onun kimyovi torkibinin dyronilmasi cox vacibdir. Bu sahado genis islor aparilmisdir. Aydin
olmusdur ki, qargidali sort vo hibridlorindo ziilal 9-14% arasinda doyisir. Ziilalin torkibi vo
miqdart torpaq iqlim soraitindon, aqrotexniki qaydalardan, giibrolordon asilidir (Kubicze et.al.,
1981). Ziilalin torkibinin tam qiymati, yoni ovozedilmoz amintursularindan lizin va triptofanin az
olmasi, bu sahads isloyon alimlori maraqlandirmisdir. ilinski tocrubs stansiyasinda aparilmis 70
illik iglarin naticasi olaraq, segma yolu ilo ziilal 5.2%-don 26-28%-o qodor olan niimunalor askar
edilmisdir.

P.N.Karanadze vo bagqalar1 1963-cii ildo Giirciistanin yerli qargidali sortlarinda yiiksok
lizini olan niimunalor askar etmisdilor.

Respublikamizda gargidalinin yeni hibrid vo sortlarinin alinmasi sahasinds Oliyev C.O.,
Mommoadov M. va s.bir ¢ox alimlor genis islor aparmislar.

Respublikada gargidalinin genis vo otrafli todqiqi akademik ©.M.Quliyev torofindon
aparilmigdir. Onun rahborliyi ilo 1955-ci ilde respublikanin 16 rayonuna ekspedisiyalar toskil
olunmus 134 forma vo xatlor toplanmigdir.Toplanan niimunalor disvari partlayan, sokorli,
nisastali niimunolordir.1955-ci ildo Azorbaycan Kond Tosorriifat1 Institutunun Botanika
kafedrasina rohborlik edon ©.M.Quliyev149 toplanmis qargidali niimunalorinds genis is aparmis,
bir ¢ox qiymotli hibridlor - Azorbaycan-1, Azorbaycan-2, Azorbaycan-3 almisdir (Kynues,
1964).

Danli taxil va paxlali bitkilor insan vo heyvan orqanizminin ziilallara,yaglara olan tolobatinin
O0donilmosindo osas rol oynayir. Bu bitkilordo olan ziilallar yiiksok bioloji qiymatliliyo malik
olub, torkibi ovozolunmaz amintursulari ilo ¢ox zongindir. Son illords qargidali bitkisinin ¢ox
sayl yerli vo introduksiya olunmus kolleksiya niimunolori institutun genbankinda toplanmisdir.
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Onlarin biokimyavi gostaricilorinin dyronilmosino bdylik ehtiyac vardir. Bunu nozoro alaraq
qargidali niimunslorinin doninds protein, yag, nisasta, avezolunmaz amintursularindan lizin va
triptofanin miqgdarinin dyronilmasi boyiik oshomiyyat kosb edir.

Tadqgiqatin maqgsadi bir sira keyfiyyot gostaricilorini toyin etmokls, niimunalorin tosarriifat
gostaricilari ilo yanast kompleks qiymatlondirmasi olmusdur.

MATERIAL VO METODLAR

Todgigatin material1 olaraq 26 gargidali kolleksiya niimunolori gotiiriilmiisdiir. Niimunolor
Abseron Elmi Todgiqat Bazasinda (11 nliimuns Biotexnologiya sdbosindon gotiiriilmiisdiir)
okilmisdir.

Todqiq olunan niimunoslorin donindo {imumi azotun miqdar1 Keldal metodu ilo, lizinin
miqdart Sisoyev iisulu ilo toyin edilmisdir. Analiz {igiin gotiiriilmiis niimunolordo Sokslet
aparatinda hor niimunodon 2 paketdo miioyyon ¢oki gotiirmoklo 12 saat orzindo -hor saatda
aparat efirlo dolub- bosalmagla, yuyulmus,sonra 100-106° C temperaturda termostatda daimi
¢oki alinana qadar qurudularaq, yagin faizi toyin edilmisdir(Epmakos u ap., 1972).

NOTICOLOR VO ONLARIN MUZAKIROSI

2018-ci ilds 26 qargidali niimunasinds ziilalin, yagin, lizinin va triptofanin analizi aparilmis,
v bu niimunalords ziilalin miqdarinin 7-10% arasinda doyigmosi miioyyan edilmisdir.

On asag1 gostorici KF-13 Astara Nobati nlimunossindos (7.25%), on yiiksok gostorici iso 248-
Zaqatala partlayan (10.40%) niimunasindo olmugdur. On yiiksok ziilal gostaricisine 248-Zagatala
(10,40%), 250-Zagatala (9,82%), KF-49 Lerik (9,40%) niimunalori malikolmuslar (Cadval 2).
Bu gostaricilor KF-23 Sirvan sortundan (9,36%) yiiksokdir.

Biotexnologiya sobasindon alinmis niimunslorde ziilalin miqdar1 5,63%-8,72% arasinda
doyismisdir. On asagi gostorici GSp 100 niimunasinds (5.63% ), an yiiksok gdstorici iso KF-94
niimunasinds (8.44%) olmusdur(Cadval 1).

Biotexnologiya sobosindon alinmis niimunolordo yagin miqdart 2.99-5.65% arasinda
doyismisdir. ©On yiiksok gostorici KF-60 nlimunosinds (5.65% ),asag1 gostorici iso EHM 249
niimunasinds (2.99%) olmusdur (Cadval 1).

Abseron Elmi Tadqiqat Bazasinda okilmis niimunalor igorisinde yagin miqdar1 4,43-8,70%
arasinda doyismisdir. 4 niimunodo yagin miqdarn KF-23 Sirvan sortundan (7,0%) daha
yiiksokdir.

On yiiksok gostorici 248-Zaqatala niimunasinda (8.70%), KF-31 Mirvari sortunda (8.48%),
485-Zaqgatala (7.60%), 247-Zaqatala niimunalorinds (7.74%),on asagi gostarici iso KF-50 Lerik
niimunasinds (4.43%) olmusdur (Cadval 2).

Bu niimunalards lizinin miqdar1 140-350mq (100g-da mq-la) arasinda doyisilir. On asagi
gostorici KF-4 Astara niimunosindo 140mgq, an yiiksok gostorici iso KF-31 Mirvari sortunda
350mq (100g-da mg-la) olmusdur (Cadval 2).

Triptofanin miqdar1 125-300mq arasinda doyismisdir. On asagi gostorici 247-Zagatala
niimunssinde 125mq, on yiiksok gostorici iso KF-52 Abseron niimunssinde 300mq
olmusdur(Cadval 2).

KF-31 Mirvari sortu vo 248-Zaqatala niimunasinds biitiin todqiq edilon gostoricilor yiiksok
olmusdur.

Analiz naticolorindon gérunduyu kimi qargidalinin Digvari vo Partlayan ndvlorino aid olan
niimunalor yliksok keyfiyyot gostoricilorino malikdirlor. Todqiq olunan niimunslordon sortalmada
va hibridlosmoads istifado etmok olar.
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Cadval 1. Qargidali niimunslarinin biokimyovi gostaricilori

Sls Niitmunonin adi Ziilal (Nx6.25), Yag, Lizin 100 Triptofan

%-1ls %-la gr-damg-la | 100 gr-damg-la
1 UGSh 145 8.0 4.66 200 150
2 Ukrayna sortu 8.72 3.30 150 200
3 KF-72 6.91 4.11 200 150
4 Culfa 9rafso 6.47 4.35 250 200
5] KF-94 8.44 5.35 260 250
6 KF-94 SINIY 7.41 5.25 300 150
7 KF-60 6.22 5.65 250 200
8 EHM 269 7.00 4.48 200 250
9 EHM 250 8.28 3.45 210 150
10 |GSp 100 5.63 4.19 230 200
11 [ EHM 249 7.69 2.99 200 300
12 KF-59 7.60 6.46 220 250
13 KF-52 9.23 5.61 300 220
14 KF-62 9.80 5.20 200 280
15 485 8.75 7.60 175 250
16 KF-31 8.59 8.48 200 350
17 KF-49 9.40 6.68 250 250
18 248 10.4 8.70 200 200
19 250 9.82 7.12 175 167
20 247 9.51 7.74 125 200
21 KF-50 9.47 4.43 175 160
22 KF-3 9.23 5.71 200 200
23 KF-4 7.65 4.45 250 140
24 KF-1 7.54 5.26 200 240
25 KF-13 7.25 4.56 250 260
26 KF-23 9.36 7.0 200 250
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W3YYEHUE BUOXUMHUYECKHNX IMTOKA3ATEJIEV TEHOTHUIIOB KYKYPY3bI,
BBIPAINEHHBIX B YCJIOBUSX ABILIEPOHA

* P.X.Uckenpnepona, I'.I'. I"'aceiMmoB
Wncturyra 'enernueckux Pecypcos HAHA

CraTbs IOCBSIILIEHA U3YUCHNUIO XUMHYECKOI'O COCTaBa CEMsIH M3 KOJUIEKLIMH KyKYpY3bl, XpaHAIIenHcs
B ['enbanke MuctutyTa renernyeckux pecypcoB HAHA. B cemenax sTux o0pasLoB ObLIO ONpeaenecHo
cojepkanue Oenka, )KHpa, a TaKKe He3aMEHUMBIX aMHHOKHCIIOT - Tpuntodana u nu3uHa. KomuuectBo
Oenka B aHAIM3UPYEMBbIX 00pa3iax BappupoBajo ot 7 1o 10%.

Campiii Hu3KHH mMokaszarenb Oenka BoisiBieH y KF-13 AcrapaHebatu (7,25%), camblii BBICOKHH
nmokaszatelb - y 248-3akatana [laprnasa (10,40%). Haubonbee conepkanne 0enka ObI0 00HAPYIKEHO Y
o0pasros: 248-3ararana (10,40%), 250-3ararana (9,82%), KF-49 Jlepux(9,40%).

Otu nokaszatenu BoIe, yem y copra KF-23 Illupsan (9,36%).

B o0pasuax, moiay4eHHBIX W3 OTAeNia OMOTEXHOJOTHH, KOJMYECTBO Oelika BapbUpoBasio OT 5,63 1o
8,72%. Camblii Hu3Ku# mokaszarens Habmogancs yGSp-100 (5,63%), camblil BEICOKMI HOKazaTens - y
KF-94 (8,44%). KonmaecTtBo xupa konedanock B mpenenax 2,99-5,65%. Cambiii BBICOKHI MOKa3aTelb
obu1 y KF-60 (5,65%), camblii HM3kHi moka3artenb Habmogancs y EHM- 249 (2,99%).

Copepxanne xupa B 00pasiax, IOCaXKEHHBIX Ha AOIIEPOHCKOW HAaydYHO-HCCIIEN0BATEIBCKON Oase,
BapbupoBas ot 4,43 no 8,70%. B 4 obpasuax conep:kanue xupa Bbime, yeM y copra KF-23 Illupsan
coctaBmiio 7,0%.

CaMblii BBICOKHIA TOKa3aTeib BhIABICH y 248-3ararana (8,70%), copra KF-31 Mupsapu (8,48%),
485- 3ararana (7,60%), 247-3ararana(7,74%). Camblii HU3KHi ToKa3arens Habmomancs y KF-50 Lerik
(4,43%).

CaMpblii HU3KHI TTOKa3aTellb JIM3UHA onpeaesiéH y coproobpasnaKF-4 Astara-140 mr (100 v/ mr), a
camblii BeIcOKMi mokazatenb - y KF-31 Mupsapu - 350 mr (100 r / mr). CaMblii HE3KHI TIOKa3aTelb
tpuntodana cocraBui - 125 mr (100 r / mr) y 247-3ararana, camblii BBICOKUH ITOKa3aTeNb HAOMOAAICS Y
copra KF-52 Absheron - 300 mr (100 r/ mr).

¥ copra KF-31 Mupsapu u o0pasua 248-3aratanasce uccienyeMble OKa3aTeNu OblIH BEICOKUMH.

Kak BumHO M3 pe3ynbTaToB aHanu3a, copra JumBapu u [lapTiasH UMEIOT BHICOKHE KaueCTBEHHbIE
MOKa3aTeNy. YYUThIBast TO, YTO YBEIWUCHUE YPOKaHHOCTH M yIy4IlIEeHHE KauyecTBa 3€PHOBBIX KYJIbTYp, B
NEPBYI0 OYepe/lb KYKYpy3bl, SIBISICTCS OJHHM W3 OCHOBHBIX BOIPOCOB, PEKOMEHIIyeTCS MCIOJIb30BaTh
M3y4YeHHbIe 00pa3Libl B OyAyLINX CETEKIIMOHHBIX HCCICAOBAHUAX.

KiroueBble ciioBa: KyKypysa, IpOTEUH, TPUNTO(aH, TU3UH, )KUD

STUDY OF BIOCHEMICAL INDICATORS IN MAIZE GENETYPES PLANTED IN
APSHERON CONDITIONS

* R.H.Isgandarova, G.G.Qasimov
Genetic Resources Institute of ANAS

The article is devoted to the study of the chemical composition of the seeds of maize samples
collected in the Gene Bank of the Genetic Resources Institute of ANAS. In the seeds of these samples
were determined protein, tryptophan, and lysine.In the studied maize samples amount of protein and
lysine was determined.

The amount of protein in the analyzed samples varied from 7 to 10%.

The lowest indicator KF-13 was found in Astara Nebati (7.25%); the highest indicator was in the
248-Zakatala Partlayan (10.40%). the highest protein content was found in 248 Zagatala (10.40%), 250
Zagatala (9.82%), KF-49 Lerik (9.40%).
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These indicators are higher than the KF-23 Shirvan variety (9.36%).

In the samples obtained from the Biotechnology Department, the amount of protein varied from
5.63% to 8.72%. The lowest indicator was GSp 100 (5.63%); the highest indicator was in the KF-94
(8.44%).

In the samples taken from the Biotechnology Department, amount of fat ranged between 2.99-
5.65%. The highest indicator was in KF-60 (5.65%); The lowest indicator was found in the EHM 249
(2.99%).

The fat content in the samples planted at the Absheron Base Experimental Station ranged from 4.43
to 8.70%. In 4 samples, fat content is higher than KF-23 variety. KF-23 Shirvan variety fat content was
7.0%.

The highest indicator was in the 248 Zagatala (8.70%); KF-31 species in Mirvari variety (8.48%),
485 Zagatala (7.60%), 247 Zagatala (7.74%); The lowest rate was in the KF-50 Lerik (4.43%).

The highest lysine indicator was in KF-4 Astara-140mg (100g/mg), and the highest indicator was
KF-31 Mirvari - 350mg (100g/mg). The lowest indicator of tryptophan was 125mg (100g/mg) in the 247
Zagatala, the highest indicator was in KF-52 Absheron variety- 300mg(100g/mg).

KF-31 Mirvari variety and 248 Zagatala variety have been found as the samples with the highest
indicators.

As can be seen from the results of the analysis, Dishvari and Partlayan varieties have high quality
indicators. Increasing of the yield and improving of the quality of cereal crops, primarily maizeis is the
one of the main issues. Usage of the studied accessions in future breeding programmes was
recommended.

Keywords: maize, protein, tryptophan, lysine, fat
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YAK 575.24+633.11

CECKBUTEPIHEHOBBIE JIAKTOHbI HEKOTOPBIX BU/JIOB
POJIA Artemisia L., PACIPOCTPAHEHHBIX HA TEPPUTOPUU KYCAPCKOI'O
PAMOHA U UX IPTUBOJYYEBOE CBOUCTBO

*H.Y. BAXIIMEBA 1.¢.1.6., E.E.JJJKA®APOBA

Hnemumym cenemuueckux pecypcos HAHA, baxy, AZ1106, np. A3aoawie, 155 shikhalil976@mail.ru

Henb0 MaHHOTO MCCIETOBAHHUS SIBJSUIOCH BbIIeJIEHHE CECKBHTEPNEHOBBLIX JIAKTOHOB M3
NOJIBIHU YKPONOJIMCTHO# (Artemisia anethifolia \Web. ex Stechm.), moJsibinn TaBpuyeckoii (Artemisia
taurica Willd.), mossinu Mckenaepa (Artemisia iskenderiana Rzazade), uzyyeHue UX reHo3aluTHOM
AKTHBHOCTH, NyTeH Peryjsiiid MMH T€HeTHYeCKOiHl YCTOHYHMBOCTH OPraHU3MOB K BO3JEHCTBHUIO
HOHU3UPYHOLIEro Y-00J1y4eHHsl, a TAK:Ke BbIsIBJIeHHME MHUTOCTHMY/JIMpyoumero 3¢dexra. Bnepsoie
OblIM BbIAeJeHbl U HACHTH(GUUIHPOBAHBI B WHAUBHAYAJHLHOM COCTOSIHUM W3 HOBOH Ajas (iopbl
AzepOaiimkaHa mnoJbIlHM  ykpomoaucTHoit  (Artemisia anethifolia Web. ExStechm.) 3
cecKBUTePNEHOBBIX JakToHa:Taypul (CisHyo0s, Tau1., 117-118°C), apremun(C,;sH,,04, T.101., 232-
233°C) u oaHo crepounHoe BemecTBo B-uurocrepun(CoyHsoO,1.11., 138-139°C). U3 poaa A. taurica
ObLIM BbIAeJIeHbI TaypuH, TaypeMe3uH (CisHy00,, T.101., 177-178°C), apTeMHH 1 2 €ro Npou3BOIHBIX
MoJIyYeHHbIe XHMHYECKHM mnyreMm:MoHoaueTwiapteMu (Cy7Hp4Os, 1o, 219-221°C) wu
neruapoapreMu (CisHyO4 T, 263-264°C). U3 poma A.iskenderiana 0bL1  BblesieH
oMHCcecKBUTepNeHoBbIil JakToH—uckenaeposny (CisHxO4 Tomin, 190-191°C). BnepBble, Ha
HHAYUHPOBAHHBIX TraMMa-00JIy4eHHeM,PACTUTEIbHBIX TecT-00beKkTax - Jyke-0atyne (Allium
fistulosum L.) u markoii mmenunue (Triticum aestivum L. var. graecum (Koérn.) Hayek), npu momomu
UTOTeHETHYECKOT0 aHANN3a,0bI0 HM3YyYE€HO BJIHSHUE CECKBUTEPNEHOBBIX JIAKTOHOB M HX
NMPOU3BOJAHBIX B NIMPOKOM [HANA30He KOHIEHTpauuid. bbbl BbIsABIeHBI () (eKTHBHBbIE
KOHIEHTPAI[UH MPOTHBOJYYEBbIX H MUTOCTUMYJIMPYIOIIHX CBOICTB CECKBUTEPIIEHOBBIX JIAKTOHOB U
UX MPOou3BOAHBIX. U3yueHue mpoandepaTuBHOl aKTHBHOCTH NMPOM3BOIMIN HA OCHOBE OLEHKHU
MHUTOTHYECKOr0 MHAEKCA U aHAJIHN3a COOTHOIIEHUSI KOJINYECTBA KJIETOK, HAXOAANIAXCHA HA Pa3HbIX
¢azax murTo3a. HcciaenoBaHusi NoKa3ajd, YTO CHUKEHHE YACTOTHI adeppamuii XpoMocoM H
MakCUMYMBbI 3((PeKTOB CTUMYIANUN JAKTOHAMH MHUTOTHYECKOH AKTHBHOCTH KJIETOK COBMAJAIOT
10 KOHIEHTPAUMOHHOM HIKAJIe U HAXOASTCHA B 00PAaTHOMH KOPPeJIsIHUOHHOI CBSI3H.

KomniekcHoe ucciieqoBaHue 1Mo BbIIETEHUI0 CECKBUTEPIIEHOBBIX JIAKTOHOB U3 3-X BH/I0B pojaa
(Artemisia L.) moabinu ykpomnoauctHoii (Artemisia anethifolia Web. ex Stechm.), noJbIHH
taBpuueckoii (ArtemisiatauricaWilld.), moabinm Hckengepa (ArtemisiaiskenderianaRzazade.) u
H3yYeHHEe UX reHO3aAINTHONH AKTHBHOCTH ObLI0 MPOBEAEHO BIIEPBHIE.

Knwoueewle cnosa: Artemisia taurica, ceckgumepnerosble J1aKmoHbl, MUMOMUYECKas AKMUBHOCMDb,
abeppayuu Xpomocom, npomuoJIyiesoe C80UCHE0

BBEJEHUE

OnHoit u3 ocTpelmmx MpoodIeM HACTOAIIETO BPEMEHH SIBJISIETCS] BO3PACTAIOIEE HETaTUBHOE
neiictBue (akTOpPOB OKpYyKaroIleld Cpeabl, MPHUBOJAIIEE K Ppa3BUTHIO IAaTOJOTHYECKUX
COCTOSHUI U yrpoxaromiee coxpaHeHuto OuopaszHooOpasusi (Koctiok, IloramoBuu, 2004;
bypnakosa, 2007). CocraBisiomue HacJIeICTBEHHBIN CyOCTpaT MOJEKYJIbl OKa3bIBaIOTCA
OeccUNIbHBIMM TIEpe]] HATUCKOM HEraTWBHBIX (hakTopoB. M oOJHUM M3 KIACCHYECKHX
MNOBPEXJAIOIIUX KIECTOYHBIM T'eHOM (AKTOPOB SBISAETCS HOHH3UPYIONIIAS paavanus. 3aiuTa
’KMBBIX OPraHM3MOB OT IOPAXKAIOIIEro NEHCTBUS HMOHM3MPYIOUIMX M3IYy4YeHHMH — OIHAa W3
aKTyalbHBIX IPpobIeM coBpeMeHHOH Ononorun (IlleBuenko, 1985). B npobieme 3amuTs reHOMa
U COXpaHEHUs1 OMOpa3HO0Opa3us B YCIOBHUAX 3arpsA3HEHUS OKPYXKAIOLIEH cpelibl MyTareHHbIMU U
KaHIEPOTeHHBIMU  (paKTOpaMH  AHTPOIOI€HHOTO  IMPOMCXOXKICHMSA, OCOOBI  HHTEpec
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MPEJCTaBISIIOT  OMOJIOTMYECKH  AKTHUBHBIE BELIECTBA U3  PACTUTENBHBIX  HCTOYHMKOB,
0o0naalomuX AaHTUMYTareHHbIMA  CBOCTBamu. [IpuMeHeHHEe OHOJIOTUYECKH aKTUBHBIX
COCIMHEHUN I CTaOWIIM3alliyd TEMIIOB MYTHPOBAHUS — OJHO U3 aKTyaJbHBIX HAINpaBJICHUH B
npoOyieMe 3alMThl TEeHETHYECKOTO ammapara OT IMOBPEXKIAONMIET0 BO3ACHCTBHS (HaKTOPOB
oKpykariei cpensl (Aradeinu, 2006; Anekmnepos, 2002; Axyna-zane, Kymues, baxpiosa,
2006).

[ToaToMy cpeau pa3inMUYHBIX AacCMEKTOB peIHIeHUs NpoOJeMbl 3alIUTHl OT JIy4€BOIO
MOPAXKCHHUSI BAKHOE MECTO 3aHMMAeT IMOMCK pPaguoNpOTeKTOpPoB. Ha ceromHsmHuil neHb
pPaZIuONpPOTEKTOPHBIE CBOWMCTBAa MOKa3aHbl ISl MHOTUX COEIUHEHHM pa3sHOW MPUPOIbI
(Arabeiinmu, MexTtues, MenukoBa,1980; Ara6einm, @apxanosa, 2002; Agabeyli, 1996). 1 HOBOI
TEXHUUYECKOHN 3a/laueil SBJSETCS pacIIUpeHHe apceHalla CPeACTB W3 MPUPOIHBIX HCTOUYHUKOB
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB, OOJAMAIONMIMX TEHO3ANIUTHBIMU CBOWCTBAMH, YTO JaéT
HEOOXOMUMBIA MaTepuan XUMHUKO-(papMaleBTUYECKOM MPOMBIIIICHHOCTH [ CO3JaHus
npermapaToB Ha nmpupoaHou ocHoBe ( Agaboyli, Sorkorov, Tagi-zado vo b., 2000; [TopormreHko,
1995; IIponuenko, 2002 ).

WNHTepecHbIM H  MEPCHEKTUBHBIM  KJIACCOM  MPUPOJTHBIX OHOJOTHYECKH aKTHBHBIX
COCIMHEHUHN SBISIFOTCSI CECKBUTEPIICHOBBIC JIAKTOHBI — OOIIMpHAs TpyIa IPUPOIHBIX
COCIMHEHUH, BBIICICHHBIX W3 PACTEHUH, TPpUOOB W MPEACTABHTEICH >KMBOTHOTO MHpa U
oOrnaiaronue MHUPOKUM CIEKTPOM OHMOIOrHYecKod akTUBHOCTH (AnekeHoB, 1992; Cadaposna,
2002; Cepkepos, Aneckeposa, 2000).

MATEPUAJ U METO/bI

OOBEKTOM HCCICOBAaHHUSACITYKIIIM TOJIBIHE yKporonucTHas (Artemisia anethifolia Web.),
coOpanHasiB cenennn Bepxumii Tarupmxan Kycapckoro paiiona;nonsiab Mckenaepa (Artemisia
iskenderiana)u TaBpuueckas (Artemisia taurica Willd.), coOpanHble B TIEpHOJA ILIBETCHUS B
okpecTHOCTsIX nocénka Camyp Kycapckoro paitona Aszep6aiikanckoil PecriyOnuku; mpopocTku
HEOOJy4YEHHBIX U 00JTydeHHBIX ceMsiH Jyka-0atyHa (Allium fistulosum L.) u mmenunsr (Triticum
aestivum L. var. graecum (Korn.) Hayek). M3 HoBoO# misi ¢uopel AsepOaiipkaHa MOIBIHH
ykpomnonuctHoi (ArtemisiaanethifoliaWeb. exStechm.) 6butn BbIIENeHBI U UACHTHOUIIMPOBAHBI
B WHIUBUAYAIbHOM COCTOSHUHM 3 CECKBUTEpIEHOBBIX NakToHa: TaypuH (CisHpoOs, 1., 117-
118°C), apremun (CisH204, 1.1, 232-233°C) uw  OAHO CTEpOMIHOE BEHIECTBO -
turoctepuH(CapHsoO, .., 138-139°C). M3A. taurica ObutM BBIJETICHBI TaypHH, TaypeME3uH
(C15H2004, T.1u1., 177-178°C),apTeMuH ¥ 2 €ro MNPOU3BOAHBIX TOJYUYECHHBIE XUMHUCCKUM
nyreMm:MoHoanetuinapteMut (Ci7H240s, T.11., 219-221°C) u geruapoapremut (CisHyoO4, T.1101.,
263-264°C). 13 A.iskenderiana ObL1 BBIICIIEH OJMHCECKBUTEPIICHOBBIN JTAKTOH—HCKEHICPOIIHT
(Ci5H2204, 1aur., 190-191°C).HUccrenoBanue MNPOTUBOIIYYEBOTO M  MHUTOCTUMYJIHPYHOLIETO
CBOWCTB CECKBUTEPIICHOBBIX JIAKTOHOB U WX MPOHU3BOIHBIX, BBIICICHHBIX METOIOM KOJOHOYHOM
XpoMmoTorpaduy, IpOBOJWIN HAa CeMeHaxX Jyka — OaTyHa M NIIeHUIBL.C LeIbl0 MONydyeHHS
WH/IMBUYAIbHBIX CECKBUTEPIICHOBBIX JIAKTOHOB ObLIIa TIPOBEIEHA SKCTPAKIIHSI allETOHOMCYXOTO,
MEJIKOU3MEIIBYEHHOTO ~ PAacTUTENBHOIO Marepuaia (HaJ3eMHble YacTH BBIIIEYKa3aHHbBIX
pacreHmii). PasnmenmeHwe  BemeCTB  NMPOBOAMIOCH C  HCHOJB30BAHHMEM  KOJIOHOYHOM
xpomarorpaduu, a  HMHIUBUAYAJbHOCTh  TOJYYEHHBIX  KPUCTAUIMYECKUX  BEIIECTB
MOATBEPKIATOCh TOHKOCIOWHOW Xxpomatorpaduei. CTpoeHHE TOJYYSHHOTO BEIIECTBA
onpenensuiock puzuko-xumuueckumu Metonamu ( K-, SIMP H, B¢, ¥*c Dept 135, Dept 90
crektpockonus). HemocpencrtBennoe cpaBHenue WMK- u H, SIMP-cnieKTpoB HCCIEAYEMOTrO
JAKTOHA U TPOM3BOJHOIO CECKBUTEPIICHOBBIX JAKTOHOB M MX npousBoaHbix (Cadaposa, 2002.;
Cepxkepos, 2005)moka3anu uX HIEHTUIHOCTb.

W3yuanu WHAYIUPOBAHHBIM TraMMa-oOJydeHHEM YpPOBEHb CTPYKTYPHBIX IE€PECTPOEK
XpOMOCOM B amnHMKalIbHOW MepHUCTeMEe KOPEUIKOB. AHAIU3UpPOBAIM YaCTOTHl KJIETOK C
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abeppalusiMi XpOMOCOM B alMKalbHOW MEpUCTEME MPOPOCTKOB CEMSIH pacTeHui (JIyk-0aryH,
NIIeHnIa). bello  MpOBENEHOWCCIEOBAaHWE  TEHO3ANIMTHOW  aKTUBHOCTH  Pa3iMYHBIX
koHnentpanuid (0,1-0,00001 mr/mMur) CeCKBUTEPIIEHOBBIX JAKTOHOB B 00JIy4eHHBIX (B j03e 10
rpeii) cemenax nyka-6aryna Alliumfistulosum L. u mmenunsr (Triticumaestivum L. var. Graecum
(Korn.) Hayek). VYuér mnepecTpoek XpoMOCOM TPOBOIWIM IO OJHOM U3 CTaHIAPTHBIX
MeToukanadasHo—Tenoda3HbBIM METOIOM. B KakIoM BapuaHTe omnbiTa IpocMaTtpuBanu ot 800
u Gonee aHada3HBIXKIETOK. Bee mosydeHHble SKCiepUMeHTalbHbIEe JaHHbIE OBbLIN MOIBEPTHYTHI
CTaTHCTUYECKOW 00paboTKe M3BECTHBIM MaTematudeckuM meronoM (Jlakuu, 1990; Benuesa,
2005).

N3ydyenne nponudepaTUBHON aKTUBHOCTH MPOBOAMIN HA OCHOBE OLEHKH MHUTOTHYECKOIO
MHJCKCa U aHalIh3a COOTHOIICHHsI KOJMYECTBA KIIETOK, HAXOAAIIMXCA B Pa3HbIX (azax MHUTO3A.
Pacu€r MUTOTHYECKUX WHICKCOB MPOBOJMIICS HA TEX e Iperaparax, 4To M aHa-TeJIOo(a3HbIHI
ananmus. [IpocmarpuBaniocs okono 3000 knerok. IloacuuThiBamoch 0OIEe KOTUYECTBO
JEJSIIUXCS KJIETOK ¥ OTACIBHO KJIIETKH Ha PAa3HBIX CTAIUSIX MHTO3A.

PE3YJIbTATBI U UX OBCYKAEHUE

Pe3ynbrarhl oneITOB puBeieHbl B Tabunax 1, 2, 3, 4.

PesynbTaThl 3KCIIEPUMEHTOB, BBIMOJIHEHHBIX Ha CEMEHax JiyKa-OaTyHa, MOKa3aiu, 4YTO
ramma obsydenue B j03€, 10 rpail MOBBIIAET YACTOTY CTPYKTYPHBIX MEPECTPOEK XPOMOCOM.
YacToTa CTPYKTYpPHBIX IEPECTPOCK XPOMOCOM B 3TOM OIBITHOM BapHaHTE BO3pAcTaeT B 3 pasa
[0 OTHOIICHHIO K KOHTPOJIBHOMY YPOBHIO MYyTaOWIBHOCTH. Eciu B KoHTpoiie (Boma) 3TOT
nokasarenb paBeH 4,5%, To B KOHTpoJie (00JIyueHune) TaHHbIi MoKa3zarenb paBeH 12,92%.

Tadonuual. Biusaue 3hQGeKTHBHON KOHICHTPAIIMK TaypWHA, TUTHIPOTAYypHUHA, apTEMHHA HA YacTOTY
abeppanuii B 00JIy4eHHBIX CEMSIH JTyKa-0aTyHa

Hucao HN3menen- | Yacrora | DpdexTBHBIC
Bapuantsl fpoemot HBIE a0eppanuii [KOHIEeHTpa- oMU, ty P OIA
PEHHDIX aHa(a3bl M=Em MI/MJI
aHagas
Kountpoas (H,O) 789 36 4,50+£0,73 |- - - -
Kontpoas (y-061.) (890 115 12,92£1,12 | - - -
TaypHH 1048 47 4,48+0,63 0,001 6,59 0,001 0,65
MUrHAPOTAYPHH 915 60 3,99+0,61 |0,0001 7,03 0,001 (0,69
apTeMHuH 1185 53 4,47+0,60 10,0001 6,65 0,001 |0,65

Kak BugHO M3 Tabnuiel 2 B KOHTpoJe (BOJa) YPOBEHBb abeppalriuii XpoMOCOM COCTaBIISET
2,14 %. 'amma-o0myyeHue yBenmuyuBaeT ypoBeHb abepparuit 1o 9,11%, Gonee yem B 4 pa3sa.
MakcumanbHblii  dQQPEKT CHUKEHHS YpPOBHS aOEppaHTHBIX KIETOK JOCTUTAaeTcs Npu
MMPUMCHCHUHA KOHHCHTpaI_[I/II\/’I YKa3aHHBbIX B Ta6J'II/IIIC JJId TIEPBBIX TPEX BEHICCTB.

Ta6auna 2. Biusaue >3pQeKTHBHON KOHIICHTPAIIMU alleTHIapTeMUHa, JIETHIPOapTEeMUHA, TaypeMH3HHA
Y UCKEHAEPOIMa Ha YacTOTy abeppaluii 00IyuYeHHbBIX CEMsIH MATKOW NIICHULIBI

n;)loncif(:)T- N3menen- Yacrora | IddexTHBHBIC
Bapuantsl HbIE abeppanuii KOHIIEHTpA- ty P DIA

PEHHbIX aHadasbl M+m MM, MI/MJI

anadas
Kontpoas (H,0) 979 21 2,14+0,46 - - - -
Kourpous (y-06a.) (983 90 9,11+0,91 - - - -
aneTHIapTeMUH 1006 30 2,93+0,53 0,001 5,88 (0,001 |0,67
eruapoapTeMuH 972 46 4,32+0,65 0,001 3,42 10,0001 (0,52
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TaypeMH3UH 908 28 3,08+0,57 0,01 6,71 (0,001 10,66
Kontpoan (H;O) 815 23 2,82+0,57 - - - -
Kountpoas (y-06.1.) 935 97 10,37+£0,99 | - - -
Mckenaepoau 883 30 3,39+0,61 0,01 6,01 (0,001 (0,67

TaOnuuHble naHHBIE [UIsI BEIIECTBA HCKEHIEPOJIM]I IMOKA3bIBAIOT, YTOECIU B IEPBOM
KOHTPOJIBHOM BapUaHTE YPOBEHb a0CPPAHTHBIX KIETOK B MPOIEHTHOM OTHOIIEHUH COCTABIISII
2,82%, TO mocie BO3JIEWUCTBHS raMMa-jiydeld AaHHBIM IOKa3aTesb YBEIMYWICS B 5 pa3, 4To
coorBercTByeT 10,37%. MakcumanbHblii 3QQEKT CHIKEHUS YPOBHsS abeppanuil XpomMocoM
nokassiBaeT KoHueHTpanus 0,01 Mr/mi, 94To B MPOIIEHTHOM OTHOIIEHUHU cocTaBisieT 3,39%. Dra
KOHIIGHTpaIlMsl BEIECTBa HCKEHJIEPOJIUJa CHIDKACT WHIYLMPOBAHHBIM YpOBEHb abeppaiuit
xpomocoM Ha 7%.

[IpoBenénHoe uccrienoBaHne MOAU(PUIMPYIOMIETO NEHCTBUS TaypHHA, AUTUAPOTAypHHA U
apreMuHa B auamna3oHe konueHtpauuii 0,1-0,00001 mr/mm Ha MHUTOTHYECKYIO aKTHUBHOCTH
KJIIETOK B KOPHEBOW MepucCTeMe JiyKa-OaTyHa IIOKa3bIBae€T, YTO ramMma OOJIy4YyeHHE CEeMSH
pacTeHUid TPUBOJUT K CHIDKEHHIO YPOBHA mpoiudepanud KIETOK B HUX KOPHEBOU
mepucteme.O6padoTka 00IydEHHBIX CEMSH PaCTBOPAMH TaypUHA, JUTUAPOTAYPHHA U apTEMHHAB
pa3HbIX KOHIIEHTPAIMSIX BOCCTAHABIUBAET MUTOTHYECKYIO aKTUBHOCTb, T.€.NPUBOAUT K TIOJTHOU
JMKBUAALIUU MUTOJCTIPECCUBHOTO IEHCTBUS HOHU3HUpPYIOLIeH paananui. B Tabnuie 3 mokazaHsl
camble 9(PEeKTUBHBIE KOHIIEHTpPAlMM TPU KOTOPBIX YKa3aHHbIE BELIECTBA MPOSBISIOT
MUTOCTMYJIAPYIOLIEE IEUCTBUE.

Ta6auna 3. Biusaue TaypuHa, AMTHAPOTaypHHA M apTeMHUHA Ha MPOJIM(pEepaTHBHYIO aKTUBHOCTH KIIETOK
anMKaJIbHON MEPHUCTEMBI CEMSIH JIyKa-0aTyH

MutoTH- [4Hcie o pa3zaM MUTOTHYECKOTO NUKIa, Y0

BapuanTsl yecKas
AKRTHBHOCTE IIpodaser | meTadassl | anadassl | Tea0(asbl

M=tm
Kourposs (H;0) 12,16£0,54 [50,2342,39| 9,86+£1,42 | 27,9842.14 | 11,92+1,55
Kontpous (y-06.1.) 7,06£0,46 |47,64+3,43 | 14,15+2,39 | 24,53+2,95 | 13,68+2,36
raypus (0,001 mr/mr) 15,0£0,65 |20,00+1,88 | 20,00+1,88 | 35,55+2,25 | 23,55+2,00
purnaporaypun (0,0001 mr/ma) | ¢ 6610 68 [20.08+1,79 | 24,0941.91 | 29,7242.04 | 26,10+1,96
apremun (0,0001 mr/m.r) 15,60+0,66 |17,09+1,74 | 32,05+2,15 | 25,64+2,01 | 25,22+2,00

[Tpy mM3ydeHUU BIHUSHUU alleTUIAPTEMHUHA, JETUAPOAPTEMUHA, TAypEMU3UHA HA YPOBEHD
KJIETOYHOU mpoyudepanui B OOTYIEHHBIX CEMEHAxX NIICHUIBI OBUIO BBISBICHO, YTOTaMMa-
oOnyyeHHe TOJNABISET MHUTOTHYECKYI0 aKTHBHOCTh, a CECKBUTEPIICHOBBIC JAKTOHBI
aleTHIAPTEMHH, JETHIPOAPTEMUH, TAaypEMU3WH CTUMYJIUPYIOT MHTOTHYECKYIO aKTHBHOCTB.
Camas »¢¢dexkTuBHasE KOHIEHTPALUS, TPU KOTOPOW MPOUCXOIAUT CTUMYISAIUS MHUTOTHYECKOU
AKTUBHOCTH, TIpWBeJeHa B Tabmmme 4. M3 TaOMWYHBIX JaHHBIX BHUIHO, YTO HWHICKC
MUTOTUYECKON aKTMBHOCTH B KOHTpoJie (Y-001.) ymeHbInaercs B 2 pa3za. Cambie 3 ekTHuBHBIC
KOHIIEHTPAIIUU TEPBBIX TPEX BEMIECTB CTUMYIUPYIOT MUTOTHUECKYIO aKTHBHOCTbH, TOKAa3aTellb
WHJCKCa KOTOPOH MPU ATOM JOCTUTAET 3HadeHwus Bbilie KOHTposs (Ho0).

CeCKBUTEPIICHOBBIN JIAKTOH MCKEHIACPOJIU OJHO3HAYHO CTUMYIIHPYET YPOBEHBb KICTOYHON
npoiudepanny MoAaBIeHHON B pe3ylibTare 00TyueHUs] CEMsH, YTO HATJISITHO BUHO HA Tabmuie
4. Ecniu MUTOTHYECKHI MHJIIEKC B KOHTpoJie (y-061.) paBeH 10,86%, To camas sddexTuBHas
KOHIEHTpAIUsl CTHUMYJIHPYIOT MHTOTHYECKYI0 aKTHUBHOCTb, KaK BHAHO IO IOKAa3aTeio
MuToTHYecKOro uHaekca (18,2 %). D1or mokazarens Ha 8% BbIIe KOHTPOMs (00my4.) U Ha 3%
BBIIIIC KOHTPOJISA (BOJIA).
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Tabanna 4. Bnusaue aneroapreMuHa, AETUAPOAPTEMIHA, TAYPEMU3MHA U NCKEHIEPOJINAa Ha YPOBEHb
KJIETOYHOH nponudepanny B 001yu€HHBIX CeMEHaX MIICHUIIbI

MuTroTu- B TOM 4HcJie 10 ¢azaM MUTOTHYECKOT0 IIUKJIA,
N YyeckKasi %

BapuaHTbl KOHIEeHTpanuii

aKT]I‘J;i];(:CTb npodasbl | Meradasnl | AHadasbl | Tesodasbl
Kountpoas (H,0) 16,93+0,68 |21,65+1,82 | 24,01£1,89 | 28,54+2,00 | 25,79+1,74
KonTpoas (y-00.1.) 8,73+0,52 | 46,18+3,07 | 15,26+2,22 | 19,84+2,46 | 18,71+2,41
anerusapremut (0,001 mr/mur) 19,40+0,72 | 18,90+1,62 | 25,77+1,81 | 30,07+£1,90 | 25,25+1,80
nernapoapremud (0,001 mr/mir) 17,73+0,69 | 19,17+1,71 | 27,25+1,93 | 29,69+1,98 | 23,83+1,84
raypemusun (0,001 mr/mu) 18,73+0,71 | 18,68+1,64 | 28,80+1,91 | 28,83+1,91 | 26,69+1,86
Kountpoas (H,0) 15,4+0,65 |20,56+1,88 | 25,97+2,03 | 29,2242,12 | 24,244+1,99
Kountpoas (y-00.1.) 10,86+0,56 |33,74+2,61 |29,14+2,51 | 22,08+2,29 | 15,83+2,02
Nckennepoana (0,01 mr/mu) 18,2+0,71 | 18,68+1,66 | 23,80+1,82|29,67+1,95 | 27,83+1,91

DKCIpecCc-aHaIM30M HM3y4aeMbIX IMpernapaToB B IIMPOKOM JUANa30HE 103 Ha KIETKax
pacTeHuil NMpu ASMCTBUM MOHU3UPYIOLIEro obmydeHus B no3e 10 rpeii, BinepBble YCTaHOBIEHO,
YTO M3y4aeMbl€ B Kau€CTBE T'€HO3AIIUTHBIX CPEICTB MpenapaThl CECKBUTEPICHOBBIX JIAKTOHOB
CIIOCOOHBI ~ CHIDKAaTh  ypOBEHb  HMHAYIHPOBAaHHBIXI'aMMa-oONyuyeHHeM  abeppauuidi U
CTUMYJIUPOBATh KIIETOUHYIO Mpoiudepanuto. M3ydyenne B MIMPOKOM AHWANA30HE J103 BIIMSHUCS
pPacTBOPOB CECKBUTEPIICHOBBIX JIAKTOHOB, BBIICICHHBIX B WHIMBUAYAIbHOM COCTOSHUU U3
HA/I3€MHBIX YacTeH TOJBIHU YKPONOJUCTHOU (Artemisiaanethifolia Web. Ex Stechm.), monsian
taBpuueckoii (ArtemisiatauricaWilld.), moneinun Hckengepa (Artemisia iskenderiana Rzazade)
Ha CTIOHTAHHBIA U WHAYIIUPOBAHHBIN MyTareHe3 B KJIIETKaX aluKaIbHOW MEPUCTEMBI IIPOPOCTKOB
nyka-0aTyHa M MIIEHUIBI TTO3BOJIUIIO OMpeenTh Hanbonee 3pPeKTUBHYIO KOHIIEHTPALIUIO TPU
KOTOPOM TMPOSBISAETCS MaKCUMalbHBIA 3amUTHBIM 3Pdext. [Ans taypuna- 0,001 mr/m;
muruaporayputa 0,0001 mr/mi; apremuna 0,0001 mr/mu; anetmnapremuna 0,001 mr/mi;
nerugpoapremuna 0,001 mr/mi; Taypemusuna 0,01 mr/mi; uckenaeponuaa 0,01 mr/mi.

OOpaboTka ceMsiH JIyka-0aTyH Y MSTKOW MIIEHUIBI PacTBOpaMHU JTUTHIPOTAypUHA,
apTeMHHa, OKHCJICHHOTO apTeMHUHA, IETHUApOApTEMUHA, TaypeMHU3MHA M HUCKEHJAEpOJIHIa B
Jnuana3zoHe KoHueHTpauuit ot 0,1 mr/min 1o 10” mr/mn 3¢ (HEeKTUBHO HEUTPANTHU3YIOT MTOCIIEICTBUS
MOHM3UPYIOIICH pajnaluu.

Kak moxazanu pe3ynbTaThl BHIIOJTHEHHOTO MCCIEIOBAHUS MaKCUMYMBI dPPEKTOB CTUMYISALUN
JTAKTOHAMU MHUTOTHYECKON aKTUBHOCTH KJIETOK M CHIDKEHHME YacTOThl abeppaiuii XpoMocoM
COBMAJIAlOT MO KOHIIEHTPALMOHHOW IIKaJe M HAXOAATCS B OOpPATHON KOPPENSIIMOHHOW CBSI3H.
MakcuMymbl 3QPEKTOB CTUMYISAIUN JTAKTOHAMH MHOTHYCCKOW aKTUBHOCTH TPOSBISIOTCS: Y
taypuna 0,001 wmr/mm; gurmaporaypuna 0,0001  wmr/mm;  apremmua  0,0001  mr/mo;
anetmwiapremuaa 0,001 mr/mur; germapoapre-muHa 0,001 mr/mur; taypeMusuHa

0,01 mr/mur; uckerneponuaa 0,01 mr/mo.

OnHrM W3 TapaMeTpoB, XapaKTepU3YIOMHMX 3(PPEKTUBHOCTh AHTHMYTAreHOB SIBJISCTCS
®DA. Anamu3 mnokasan, 4yTo nokasarens ®OA TaypuHa, AUTHAPOTAypUHA, apTEMUHA s
Alliumfistulosum cocraBun s camoii 3pPekTHBHOIN KOHIIEHTpaluu cooTBeTcBeHHO 0,65; 0,69;
0,65. Uro kacaercs MIIEHWIIBI, TO IS ITOro oObekTa mokaszatenun DDA anerunapreMuHa,
JIeTuApoapTeMUHa, TaypeMHU3MHA, HWCKEHIEPOIuaa sl camMor A(PQPEeKTHBHON KOHIICHTPAIMH
cocrtaBui cootBeTcBeHHo 0,67; 0,52; 0,66; 0,67.
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QUSAR RAYONU ORAZISINDO YAYILMIS BOZi Artemisia L. CINSI NOVLORININ
SESKVITERPEN LAKTONLARI VO ONLARIN SUALLANMAYA QARSI XUSUSIYYOTI

N.C. Baxsiyeva, E.E. Cafarova
AMEA Genetik Ehtiyatlar Institutu

Todgiqatin mogsadi Asteraceae Dumort. fosilosindon olan iic yovsan ndviindon: Artemisia
anethifolia Web.ex Stechm., A. taurica Willd., A. iskenderiana Rzazade bioloji faal maddslarin ayrilmasi,
onlarin gen miihafizoedici foalliglarinin voy-giialanmanin tesirine qarst orqanizmlorin  genetik
davamliliginin tonzimlonms yollarinin dyranilmesi, homginin bu maddslorin mitostumuloedici tasirlorinin
askarlanmasi idi.Siitunlu xromatoqrafiya metodundan istifado edorak todqiq olunan yovsan ndvlarinden
fardi sokilde evdesmanolidler qrupuna aid 7 seskviterpen lakton va 1 steroid birlosma ayrilmis, 1Q- vo
NMR-spektrlorin ~ agkarlanmasindan  aliman  molumatlar  osasinda  onlarinquruluslarimiisyysn
edilmisdir.Azorbaycan florasi {igiin yeni olan A. anetifolia néviindon ilk dofs olaraq 3 seskviterpen lakton:
taurin (C15H2003, a.t. 117'1180C), dihidrotaurin(ClstgOg, a.t. 172'1740C), artemin (C15H2204, a.t. 232-
233°C) vabir steroid birlogsma: B-sitosterin (CyHs00, a.t. 138-139°C)ayrilaraq identifikasiya edilmisdir. A.
taurica noviindon taurin, tauremizin (CisHy004, 2.t.177-178°C), artemin ayrilmug, kimyavi yolla
sonuncunun iki téromasi: monoasetilartemin (C17H240s, o.t. 219-221°C) vadehidroartemin (CysH30Oy4, a.t.
263-264°C) alimmugdir.A.Iskenderiananoviindon iso bir seskviterpen lakton — iskondorolid (CisH04
9.t.190-191°C) ayrilmigdir.

Sitogenetik analizin kémoyi ilo ilk dofa olaraq bitki obyektlori batun sogani (Allium fistulosum L.) vo
bugda (Triticum aestivum L. var.graecum (Korn.) Hayek) lizorinds seskviterpen laktonlar vo onlarin
téramolorinin genis qatiliq diapazonunda vs y-giialanma ilo induksiya olunan proseslors tosiri dyronilmisdir.
Seskviterpen laktonlar vo onlarin téromslorinin gen miihafizoeedici tosiro malik on effektiv qatiliglar,
hamginin mitostimuloedici xassalori Oyronilmigdir. Mitotik indeksin  giymetlondirilmasi  asasinda
proliferartiv foalligin dyronilmasi vo mitozun miixtslif fazalarinda yerloson hiiceyrolorin miqdarca nisbatinin
analizi bu maddslorin mitostimuloedici xassoyo malik olmasim gostormisdir. Tadqiqatlar gostormisdir ki,
xromosom aberrasiyalarinin tezliklorinin asagi diismosi vo mitotik faalligin laktonlarla stimulyasiya
effektlorinin maksimumlari gatiligdan asili olub oks korrelyasiya slaqosino malikdir.

Yovsan cinsi (Artemisia L.) novlorindon seskviterpen laktonlarin ayrilmasi vo onlarin gen
miihafizoedici tesirlorinin kompleks todqiqi ilk dofs hayata kegirilmisdir.

Acar sozlar: Artemisia taurica, seskviterpen laktonlar, antimutagen aktivlik, xromosom aberrasiyalri

SESQUITERPENE LACTONES OF SOME SPECIES FROM THE
Artemisia L.GENUS DISTRIBUTED IN GUSAR REGION AND THEIR ANTI - IRRADIATED
FEATURES

N.Ch.Bakshiyeva, E.E.Jafarova
Genetic Resources Institute of ANAS

The investigation work is devoted to the isolation of biologically active substances from three
wormwood species: Artemisia anethifolia Web.ex Stechm., A. taurica Willd.AndA. iskenderiana Rzazade
belonging to Asteraceae Dumort. family, to the study of their genoprotective activities, ways of regulation
of the genetic stability of the organisms to ionizing y-irradiation, as well as to the revealing their
mitostimulating effects. 7 sesquiterpene lactones belonging to the eudesmanolides and 1 speroid
compound have been isolated by using absorption chromatography method and their structure have been
established on the basis of UR- and NMR-spectral data. For the first time from the new speciefor
Azerbaijan flora A. anetifolia have been isolated and identified 3 sesquterpene lactones: taurin (Cy5Hy0Os3,
m.p. 117-118°C), dihydrotaurin (C15H2,03, m.p. 172-174°C), artemin (C15H2,04,m.p. 232-233°C) and one
steroid compound: B-sitosterin (CogHs00, m.p. 138-139°C). From theA. Tauricaspecie has been isolated
taurin, tauremizin (CisHp004, m.p.177-178°C), artemin, and 2 its derivatives: monoacetilartemin
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(C17H240s, m.p. 219-221°C), dehydro-artemin (CisH004, m.p. 263-264°C) obtained by chemical way.
From theA.lskenderianaspecie one sesquiterpene lactone — iskenderolid (CysH2,04 m.p.190-191°C) has
been isolated.The inflience of sesquterpene lactones and their derivatives in wide concentrations range on
natural aging and y-irradiation induced processes in plant objects of welsh onion (Allium fistulosum L.) and
wheat (Triticum aestivum L. var. graecum (Kor.) Hayek) have been studied by method of sitogenetic
analysis. Were revealed their most effective concentrations having genoprotective effect and were studied
their mitostumulating properties. The study of proliferative activity on the basis of evaluation of the mitotic
index and analysis of ratio of the number of cells at different phases of mitosis have shown that these
substances have mitostimulating effect. The studies revealed that the decrease in the frequency of
chromosome aberrations andthe maximums of mitotic activities stimulated by lactones depends on
concentration and are in inverse correlation.

A comprehensive work on isolation of sesquiterpene lactones from species ofArtemisia L.genus and
study their genoprotective activity was performed for the first time.

Keywords: Artemisia taurica, sesquiterpene lactones, antimutagen activity, chromosome aberration, anti-
irradiated features
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ASKOXITOZ XOSTOLIYININ MORCIMOK GENOTIPLORININ BIOKiMY9Vi
GOSTORICILORIND TOSIRININ TODQIQi

S.EEMOMMODOVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki, AZ1106, Azadliq pr., 155
Shamsiye@bk.ru

Moagqalods AMEA Genetik Ehtiyatlar iInstitutunda Milli Genbankda toplanms morcimok
genotiplorinin bir sira biokimyavi gostoricilorinin tayini vo biokimyavi gostaricilora askoxitoz
xastaliyinin tasirindon bohs edilir. Morcimak genotiplorinda biokimyavi gostaricilorin (triptofan,
mg-la; ziilal, faizlo) tadqiqi hoyata kecirilmisdir. Askoxitoz marcimok bitkisino daha c¢ox ziyan
vuran gobalok xostoliklordon biridir. AMEA Genetik Ehtiyatlar institutunun AETB-da akilmis
morcimok sortniimundlorinin  t3bii fonda sirayatlonmasinin fitopatoloji qiymatlondirilmasi
aparilmisdir. Fitopatoloji qiymotlondirillme zamami 5 ball skaladan istifado olunmusdur.
Triptofan amintursusunun miqdari nazarat sort olan Jasminds 210 mq-a barabardir, tadqiq olunan
morcimak genotiplorindo soziigedon amintursunun miqdar: 200 mq-la 290 mq arasinda doyisdiyi
tayin edilmisdir. On az triptofan amintursusuna Filp 2010-81, Filp 2011-61, 10940 genotiplorinda
(200 mgq), 9n yiiksok triptofan amintursusuna iso Flip 2010-96 genotipinds (290 mgq) rast
galinmisdir. Filp 2010-81, Filp 2011-61, 10940 genotiplari (200 mq) askoxitoz xastaliyino davamsiz
sortlar kimi qeyd olunmusdur. Beldlikla, sirayatlonmis sortniimunalords triptofan amintursusunun
miqdarina askoxitoz xastaliyi giiclii tasir etmis vo o niimunslords amintursusunun miqdar xeyli
daracado azalmisdir. Bazi nilmunalor askoxitoz xastaliyino davamh reaksiya gostarmis, ona gora do
onlarda amintursunun miqdan yiiksak olmusdur (Filp 2010-96, 290 mq; Filp 2010-19, 10946, 285
mq), patogen bu gostorilon niimunalorin torkibindo amintursularin  miqdarma tasir
etmamisdir.Biokimyavi gostoricilorin an yiiksok miqdari, yani triptofan amintursusuna Flip 2010-
19, 285 mq; Filp 2010-96, 290 mq; 10946, 285 mq rast golinmisdir. Askoxitoz xastaliyi eyni
zamanda niimundlords ziilalin miqdarina miixtolif formada tasir etmisdir. Bazi moarcimok
niimunalorinds ziilahm miqdar1 askoxitoz xastoliyine davamhihq ilo olagadar olaraq
dayisir.Biokimyavi gostaricilori yiiksok olan vo xastaliyo davamh genotiplordan seleksiya islorindo
baslangic materiah kimi istifads olunmasi tovsiya edilir.

Acar sozlar: marcimoak, askoxitoz xastaliyi, biokimyavi gostarici, triptofan, ziilal, davamliliq, tolerantlig
GIRIS

Mbolumdur ki, kond tosorriifat1 bitkilorini muxtalif xostolik va zororvericilordon miihafizo
etmadon, bu sahanin intensiv inkisafina nail olmaq miimkiin deyildir. Ona goro do, miixtalif
xostolik vo zorarvericiloro davamli vo tolerant bitki sort vo formalarmin becorilmasi ¢ox vacib
mosoladir. Bu isin togkili iso 0zliiylindo ekoloji cohatdon tomiz kond tosorriifati mohsullarinin
istehsalina zomin yaradir (Sixlinski, 2019).

Fitopatogen orqanizmlor torofindon kond tosorriifati bitkilorino vurulan ziyan vo itkilor
hoddindon artiq coxdur. Belo ki, FAO-BMT-nin ©rzaq vo Kond Tosorriifati Togkilati
ekspertlorinin verdiklori molumatlara géro hor il xostalik vo zarorvericilorin vurdugu ziyan
noticosindo mohsul itkisi 75 milyard dollar migdarinda olur, bu iso mohsulun 34,9%-ini toskil
edir. Bunlardan zororvericilorin-13,8%, xostoliklorin-11,6% vo alaq otlarnin-9,5% ziyan
vurdugu qeyd edilir. Qara bakterioz xostoliyi bugda bitkisindo 15-60% mohsul itkisino sobob
olur. Hommoz xastoliyi pambiq bitkisinds siddotli siraystlonmo naticesinde  60%-0 qodor
mohsul itkisi ilo noticolonir. Bakterial xorgong xostoliyi ilo erkon siraystlonmis pomidor
bitkisindo meyvalarin 70-96%-i moahv olur (http://ru-ecology.info/term/9058). Kond tasarriifati
bitkilorinin becorilmo soviyyasindon asili olaraq, bitki xastoliklorinin tosirindon mohsul itkisi 10-
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60%-5 catir. Xostoliyin vaxtinda vo keyfiyyotli diagnostikast mohsulun saxlanmasinin vo ekoloji
tohliikosizliyinin  rohnidir  (https://www.agroxxi.ru/  ovoschnye/ovoschnye-vrednye-obekty/
vizualnye-simptomy-boleznei-u-rastenii-gnili-vjadaniya- nekrozy-hiorozy-i-razrastaniya.html).

Respublikamizda orzaq mogsadi {igiin istifads olunan vo goadim zamanlardan becarilon
paxlali bitkilordon morcimoyi gostormok olar. Bu bitkinin doni karbohidratlarla, ziilallarla,
ovozolunmayan amin vo yag tursulari, vitaminlorlo (xlisusilo do B vo E qrupuna aid) vo
minerallarla zongindir. Bunlarla yanas1 gostorilon maddslor insan orqanizmi torofindon yiiksok
soviyyada (86%) monimsanilir vo onun inkisafina miisbot tosir gostorir. Orzaq paxlali bitkilor
ziilal probleminin hollindo miihiim rol oynayir. Qida rasionunda ziilal catismazligr insan
orqanizmine moanfi tesir gostorir vo xroniki ziilal aclig1r prosesi yaranir ki, noticado bir sira
fosadlar bas verir. Heyvan monsoali ziilallarin ¢atismazligini bu bitkilor avoz edo bilorlor. Ona
g0ra do ohalinin qida rasionunda bu bitkilordon genis sokildo istifado edilmosi moslohot goriiliir
(©mirov, Mirzoyev, Hosonova va b., 2014; Hiiseynova, Sixsliyeva, 2015; Mommadova,
Sixlinski, 2015; Mirzoayev, Omirov, 2013, 2015).

Ayri-ayri bolgolords torpag-iglim soraitinin miixtalifliyi bu bolgaler {igiin yiiksok mohsuldar,
otraf miihitin slverigsiz faktorlarina, xastsliklors qarst davamli, adaptiv xiisusiyyatli, intensiv tipli
sortlarin yaradilmasini tolob edir. Buna goro do orzaq paxlali bitkilorin miixtslif ekoloji-cografi
mongays malik olan diinya kolleksiyast niimunalari vo yerli niimunslor toplanaraq dyronilmali,
onlarin respublikamizin miixtalif bolgolorindo ekoloji sinaqglar1 kegirilorok iistiin xiisusiyyatlori
miioyyonlosdirilmali vo seleksiya yolu ilo hor bolgo ligiin olverisli sortlar yaradilmalidir
(Yusifov, 2011; Mirzayev, ©Omirov, Cahangirov, 2014; Mammadova, Sixlinski, Qasimov, 2018).

Paxlali bitkilorin, o cimlodon marcimak genotiplorinin on tohliikali gobalok xastoliklorindon
biri do askoxitoz xostoliyidir. Askoxitoz xostoliyi ilo siraystlonmis sortniimunslorinin
mohsuldaligi vo mohsulun keyfiyyati kifayat dorocado asag diisiir.

Paxlali  bitki toxumlarinin ziilallar, sokorlor, vitaminlor, mineral maddalor,
mikroelementlorlo zonginliyini, onlarin ziilallarinin terkibinds orqanizm ii¢lin lazim olan biitiin
ovozolunmaz amintursularin varligim1 nozors alaraq, yiiksok keyfiyyst gostoricilorine malik
mohsuldar sortlarinin alinmasi ti¢lin, genis sokildo elmi-tadqiqat islorinin aparilmasina bdyiik
ehtiyac vardir. Marcimoyin kimyavi torkibi holo do kifayat derocado dyronilmomigdir. Mohz bu
baximdan yiiksok ziilala malik vo eyni zamanda gdboalok xastoliklorine davamli vo tolerant
nlimunoalorin se¢ilmasi asas sortlorindon biridir.

Todgigatin mogsadi Azorbaycanin ayri-ayri rayonlarindan toplanmis miixtalif donli-paxlali
bitki kolleksiyasina aid askoxitoz xastoliyine davamli vo yiiksok biokimyovi gostaricilora malik
nliimunalarin miiayyanlosdirilmasi olmusdur.

MATERIAL VO METODLAR

Tadqiqat zamani marcimak genotiplorinds bir sira parametrlorin dyranilmasinds Beynalxaq
deskriptorlardan istifadoe olunmusdur. Todqiqat zamani miixtolif mongoli 42 maorcimok
genotiplorindon istifads edilmisdir. Homginin adlar1 ¢okilon niimunslorde Keldal {isulu ils ziilalin
miqdart toyin edilmisdir. Todqiq olunan morcimak genotiplari nozart (standart) kimi Jasmin sortu
ilo miiqayisali sokilds Oyronilmisdir (EpmakoB, ApacumoBuu u ap., 1972; Myceiiko, Coicoes,
1970).

Todqgigat isi Genetik Ehtiyatlar Institutunun Abseron Elmi-Todqiqat Bazasinda yerino
yetirilmisdir. Marcimak genotiplorinin tabii fonda askoxitoz xastaliyi ilo sirayatlonmasi zamani 5
ball1 skaladan istifado olunmusdur (Cadval 1).
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Cadval 1. Marcimok genotiplarinin askoxitoz xastaliyi ila sirayatlonma skalasi

Sirayatlonmd daracasi | 5 balliq skala iizrs Sirayatlonmo, Immunluq xarakteri
qiymoatlondirilms %

Cox zaif 1 1-10 YY — yiiksokdavamli

Zoif 2 11-25 Y — davaml

Orta 3 26-50 C — ortadavamli

Giiclii 4 51-75 B — davamsiz

Cox giiclii 5 76-100 BB - ¢oxdavamsiz

NOTICOLOR VO ONLARIN MUZAKIROSI

2015-2016-c1 vegetasiya ili orzindo Abseron Elmi Todqiqat Bazasinda becorilon morcimok
genotiplorinin  (comi 40 nlimuns) bir sira biokimyovi gostoricilori vo onlarin askoxitoz
xastaliyine davamliligi (nazarat Jasmin sortu) tadqiq edilmisgdir (Cadval 2).

Cadval 2. Morcimok sortniimunslarindos ziilal va triptofanin miqgdar1(2016-c1 ilin mohsulu)
s/s  [Nitmunalorin adi fan 100 gr-da mq —la Ziilal %-1s
1 |Flip 2010-19 285 30.0
2  |Flip 2010-26 245 24.6
3 [Flip 2010-81 200 26.2
4 |Flip 2010-91 230 27.0
5  |Flip 2010-94 260 26.2
6 |Flip 2010-95 245 24.6
7  |Flip 2010-96 290 27.5
8  |Flip 2010-97 235 24.6
9  |Flip 2010-101 210 27.0
10 |Flip 2011-13 230, 26.0
11 |Flip 2011-14 240 28.0
12 [Flip 2011-17 250 27.1
13 [Flip 2011-18 245 29.0
14  [Flip 2011-19 240 29.6
15 [Flip 2011-20 260 27.0
16 |Flip 2011-26 240 29.0
17 |Flip 2011-35 205 29.6
18 |Flip 2011-37 245 27.0
19 |Flip 2011-41 250 28.4
20 [Flip 2011-42 240 24.0
21 [Flip 2011-43 230, 24.6
22 [Flip 2011-51 240 27.0
23 |Flip 2011-57 235 24.0
24  |Flip 2011-59 230 28.5
25 |Flip 2011-61 200 29.0
26 |Flip 2011-64 250 24.0
27 110932 245 29.0
28 110946 285 28.9
29 110939 230 25.9
30 (10943 215 29.0
31 |Flip 2011-32 243 23.7
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32 |Flip 2011-31 250 271.5
33 (10928 230 29.5
34 |Flip 2011-40 260 217.0
35 |10937 250 23.7
36 110940 200 26.0
37 110926 235 29.6
38 110925 240 23.7
39 |F2011-384 240 24.6
40  [Jasmin 210 27.0

Codvoaldon goriindiiyii kimi, triptofan amintursusunun miqdari nozarot Jasmin (210 mq)
sortu ilo miiqayisada ¢ox yiiksak olan niimunalor - Filp 2010-19, 10946 (285 mq); Flip 2010-94,
Flip 2011-20, Flip 2011-40 (260 mq); Flip 2010-96 (290 mq); Flip 2010-26, Flip 2010-95, Flip
2011-18, Flip 2011-37, 10932 (245 maq); Flip 2011-17, Flip 2011-41, Flip 2011-64, Flip 2011-
31, 10937 (250 mQq); nozarat sortdan bir qadar yiiksok olanlar isa (230-235 mq) Flip 2010-91,
Flip 2010-97, Flip 2011-13, Flip 2011-43, Flip 2011-57, Flip 2011-59, 10939, 10928, 1092-dir.
Bir sira sortniimunalords (10925, Flip 2011-384, Flip 2011-32) triptofan amintursusunun miqdari
215 - 240mq arasinda doyisir. Bozi niimunalords triptofan amintursusunun miqdarinin demok
olar ki, nazarot sortda oldugu qodor (Flip 2010-101, 210 mq), bozilorinds iss nozarstdon asagi
oldugu miioyyon edilmisdir (Flip 2010-81, Flip 2011-35, Flip 2011-61, 10940, 200 maq).
Aparilan todqigat noticesindo triptofan amintursusunun miqdarinin 200- 290 mq arasinda
doyisdiyi miioyyon edilmigdir.

Morcimak niimunslorinds nozarat Jasmin (27%) sortu ilo miiqayisali sokilds ziilalin miqdart
miioyyan edilmigdir. Bir sira marcimak genotiplorinds ziilalin migdarinin nazarst sortundan (Flip
2010-19, 30%; Flip 2011-18, Flip 2011-29, Flip 2011-61, 10932, 10943, 29%; Flip 2011-19,
10926, 29,6%; 10928 29,5%) yliksok,bir sira niimunslords nazarstlo miigayisads eyni oldugu
miioyyan edilmisdir (Flip 2010-91, Flip 2010-101, Flip 2011-20, Flip 2011-37, Flip2011-51, Flip
2011-40, 27%). Tadqiq olan niimunolorin oksariyyatindo ziilalin migdarinin nozarstdon asagi
(Flip 2010-26, Flip 2010-95, Flip 2010-97, Flip 2011-43, Flip 2011-384, 24,6%; Flip 2010-81,
Flip 2010-94, 26,2%; Flip 2011-42, Flip 2011-57, Flip 2011-64, 24%), bazi niimunoslords iso
nozaort sortdan kifayst qodor asagi (Flip 2011-32, 10937, 10925, 23,7%) oldugu miisyyon
edilmisdir.

Todqiq olunan niimunalorin tohliikali xostoliklorindon biri olan askoxitoz xostoliyi ilo
sirayatlonmasinin fitopatoloji qiymotlondirilmosi tobii fonda hoyata kegirilmisdir. Morcimok
genotiplorinin qiymatlondirilmasi zamani 5 balli skaladan istifads olunmusdur. Bazi niimunaler 4
bal soviyyasindo askoxitoz xastaliyi ilo siraystlondiyino géro onlarda (nozarat sort - 210 mq)
triptofan amintursusunun miqdar1 nisbaton az olmusdur (Flip 2010-81, Flip 2011-61, 10940, 200
mgq). Bazi niimunslor askoxitoz xastaliyi ilo 1 bal soviyyasinds siraystlonmis - yoni davamliliq
niimayis etdirilmis (Flip 2010-96, 290 mq; Flip 2010-19, 10946, 285 mq), bozilori 2 bal
soviyyasinda sirayatlonmis (Flip 2010-94, Flip 2011-20, Flip 2011-40, 260 mq); bozilori iso 3
bal soviyyesindo sirayotlonmisdir (Flip 2011-17, Flip 2011-41, Flip 2011-64, Flip 2011-31,
10937, 250 mq). Xostaliklo siraystlonmo soviyyesi artdiqca triptofan amintursusunun miqdari
asag diistir.

Askoxitoz  xostoliyi ilo tobii fonda sirayotlonmis niimunolorin  fitopatoloji
qiymatlondirilmasinin naticosi asagidaki kimi olmusdir: 1 bal soviyyesinde sirayotlonmis
niimunalar - Flip 2010-19 (30%); Flip 2011-19, 10925 (29,6%); 10928 (29,5%); Flip 2011-26,
Flip 2011-61, 10946, 10943 (29%); 2 bal saviyyasindo sirayatlonmis niimunslor Flip 2011-14
(28%); Flip 2011-41 (28,4%); 10946 (28,9%); Flip 2011-59 (28,5%), 3 bal soviyyeasindo
sirayatlonmis niimunalar Flip 2010-96, Flip 2011-31 (27,5%); Flip 2011-17 (27,1%); 4 bal
saviyyasinda sirayatlonmis niimunalor Flip 2010-26, Flip 2010-95, Flip 2010-97, Flip 2011-43,
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Flip 2011-384 (24,6%); Flip 2011-64, Flip 2011-57, Flip 2011-42 (24%).

Aparilan tadgiqat naticesinds biokimyavi gostoricilorden triptofanin migdarinin 200-290 mq
arasinda doyisdiyi miioyyon edilmisdir. Bu niimunslords ziilalin faizlo miqdart 23,7%-30%
arasinda doyismisdir.

Morcimok genotiplorinin tobii fonda aparilan fitopatoloji qiymetlondirilmasi noticosindo
niimunslar arasinda davamli vo goxdavamsiz reaksiya gostoronlor agkar edilmigdir.

Beloliklo, todqiq olunan donli-paxlali bitki kolleksiya niimunslorindon dondo yliksok
biokimyovi gostoriciloro malik olan on yaxsilarinin segilib, golocok seleksiya islorindo istifado
edilmasi tovsiya olunur. Askoxitoz xastoliyina davamli reaksiya gostoron genotiplordon golocok
seleksiya proqramlarinda yeni xastoliys tolerant sortlarin alinmasinda baslangic donor materiali
kimi istifadosi tovsiyo olunur.
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HCCJIEJOBAHUE HHOKYJISIPHBIX 103 TBEPJIOM I'OJIOBHU U PEXKUMOB O30HOBO-
BO3JYIIHOU CMECH HA COPTAX O3UMOMU MSAI'KOU ITINEHUIIBI

C.M.MaMMe)mBal'S, T.I/I.HI/ISaMOBZ, A.I/I.I/IcaeBZ, E.P.I/Iﬁparlleon3

"Wucruryr enernueckux Pecypcos HAHA
’HarmonansHas ABHAILMOHHAS AKafeMUs
*Hayuno-mccneoBarensekuii MuctnTyT 3emmenenus MCX

B cratbe 0060011eHBI Pe3yNbTaThl UCCIENIOBAHUH 10 MPUMEHEHUIO SKOJIOTHUECKH YHCTOW 030HOBOU
TEXHOJIOTHH B O0pr0O€ ¢ TBEpOH IONOBHEN, KOTOPAsk CEPhE3HO CHIDKAET YPO)KaHHOCTh M KaueCTBO 3€pHA
3epHOBBIX KyNbTyp. M3BecTHO, uTO, Kak W IUIsl BCeX HPYrux Oone3Hed, Hanboljiee IKOHOMUYECKU
OTpaBIaHHBIM METOJOM OOpBOBI ¢ TBEpJOW TOJIOBHEH SBISETCA CO3/JaHUE YCTOWYHMBBIX COPTOB, HO B
HacTosmee Bpems HanOoiee d(P(EKTUBHBIM METOIOM OOpsOBI C dSTOW OOJNE3HBIO SBIAETCS
UCIIOJIb30BaHME IPEANIOCEBHON 00pabOTKH CeMSIH XMMHUUECKUMH IIpenapaTaMu.

HecmoTps Ha mUpOKOE UCTIONB30BAHUE 3TOTO METOa, NHPHLUNPOBAHUE [TOCEBOB TBEPAOW IOJOBHEH
MPOJOJDKUTENILHO TOBTOpsieTcsl. MHOrga 3TO MPOMCXOOUT MO TNPUYMHE TOTO, YTO (PYHTHIHIHL,
UCTIONIb3yeMbIe TPH MPEANOCeBHOW 00pabOTKe, BBIOMPAIOTCS HEMPaBUIBHO WIH COBCEM HE
OPUMEHSIOTCA. B cBA3M ¢ HapylleHHMEM 53KOJIOTMYecKoro OajnaHca BO3MOXKHO — HCIIOJIb30BAHUE
npenapaTos, W3TOTOBJICHHBIX u3 MIPUPOAHBIX OpPraHUYECKHX COeAMHEHHUH, IPUMEHEHHE
ANEKTPOPUINUECKUX METOJAOB W MHUKPOOPTaHHU3MOB aHTATOHUCTUYHBIX K BBI3BIBIOIIUM 3a00JieBaHHE
rpubkaM. IIoMHMO 3TOrO, arpoTeXHUYECKUE MEPONPHUITHUS, TAKUE KaK PAaHHUI MOCEB 03MMOMN MILIEHMIIBI
WIN TO3JHUH IOCEB SPOBOW INILIEHWIBI, AAIOT IIOJIOKUTEIbHBIE pPE3ynbTaTbl B OOpb0e ¢ TBepAOH
TOJIOBHEHN.

Hns onpeneneHus 3pQGEeKTHBHOTO PEKUMa 030HO-BO3AYIIHONW CMECH NMPOTHUB MH(EKIWU TBEpIoH
TOJIOBHH, IPOBEJCHBI HCCIEI0BAHMS IPH UCKYCCTBEHHOM 3apa)XKCHUH Pa3JIMYHBIMU J103aMH MHOKYJISIHTA
CEeMSH MECTHBIX COPTOB MATKOHM MIIEHHUIBI C Pa3IMYHOM cTeneHblo ycroiumBocTH. CeMeHa COpTOB
MATKOM mieHunsl MatuH, ['sipMbI3sl TH0Nb-1 1 Mapxan OblTH MCKYCCTBEHHO 3apa)keHbI, a ITOKa3aTeNn
MIOCEBHOI'O KAauecTBa HCCIEIOBAaHBl B JIA0OPAaTOPHBIX YCIOBHUSX, M OIpEIeSieHa ONTUMajbHAs a03a
MHOKYJISTHTA AJ151 BBIOOpa 3(h(peKTHBHOTO perkriMa 030HO-BO3AYIIHONH CMECH IIPOTHUB 3TOMH 0OJIE3HH.

Hccnenopanne mpoBojauiock B yabopatopun “KonTposs 3a Oone3nsmu u Bpenutensmu’ HUN
3eMJICJIeNIUSl C HCIIOJIB30BAHMEM CMECH TEJIMOCHOpP, COOpaHHBIX M3 HMH(HUIMPOBAHHBIX KOJIOCHEB, C
OCHOBHBIX TIOCEBOB 3epHOBBIX A3sepOaiimkanHa B 2017-2018 BereranuonHbI mepuoj. McciemoBanue
MOKAa3aJlo, YTO SHEPTHs U MPOIEHT BCXOXKECTH, a TaK)Ke OMOMETPUYECKUE MOKA3aTeln KaXI0r0 U3 TPex
COPTOB MEHSIOTCS C yBEJIMUYCHHEM J03bl WHOKYISHTIHU. [lokazarenu ObUIH HH3KMMHU Y YCTOWYMBOTO K
TBEPJIOH TOJIOBHE copTa MsTKOHU mmeHntbl Matus (26,9%; 21,1%; 30,2%) 1 cpaBHUTEIHHO BHICOKHMH Y
cpeaneycroiunBoro copra ['sipMenbl rronb-1 (41,8%; 33%; 35.8%) u cpemHedyBCTENBHOro copra
Mapxai (49,8%; 28,3%; 55,2%). Kpome Toro, mociie onpeaeneHuss ONTUMaIbHONW 1036 HHOKYIISTHTA IS
3THUX COPTOB, TAKXKe OBUIN MCCIIEI0BAaHbI PA3IMUHBIE PEKUMBI 030HO-BO3AYIIHONW CMECH U, KaK Pe3yJIbTar,
ObuT ycTaHoBNIeH onTUMalbHbIA pexxuM (10000 1 / miH X 20 MUH) POTHB MHGEKIUH TBEPIOH TOJIOBHU
Ha ()OHE UCKYCCTBEHHOTO 3apasKEeHUSI.

KiamoueBble ciaoBa: TBEpAad roJIOBHA, AO3bl HWHOKYJISIHTA, MATrKasA HNINCHUIA, COPT, BCXOKECTb,
030HOBO3AyIlIHAsA CMECh

STUDY OF ASCOCHYTA EFFECT TO BIOCHEMICAL PARAMETERS OF LENTIL
GENOTYPES

Sh.E.Mammadova

Genetic Resources Institute of ANAS

The article deals with the definition of a number of biochemical indicators of lentil genotypes
collected at the National Gene bank of Genetic Resources Institute and the impact of ascochyta disease to
biochemical parameters. Study of biochemical parameters (tryptophan, mg, protein, %) in lentil
genotypes was carried out. One of the most commonly affected fungal diseases is ascochyta. In AEB of
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Genetic Resources Institute of ANAS, the phytopathological evaluation of infection of lentil genotypes
on the natural background was conducted. During the phytopathological evaluation, a 5-point scale was
used. The content of tryptophan aminoacid is 210 mg at the Jasmine control variety; the content of amino
acid in the investigated lentil genotypes has been determined to vary from 200 mg to 290 mg. The least
content of tryptophan amino acid has been determined in Filp 2010-81, Filp 2011-61, 10940 (200 mg)
genotypes and the highest content of tryptophan amino acid has been determined (290 mg) in Flip 2010-
96 genotype. Filp 2010-81, Filp 2011-61, 10940 genotypes (200 mg) have been marked as less resistant
varieties to ascochyta. The effect of disease to content of tryptophan amino acid in varieties was
significantly and the content of amino acid in these samples decreased considerably. Some accessions
were resistant to ascochyta disease, so the content of amino acid was high (Filp 2010-96,290 mg; Filp
2010-19,10946, 285 mg),effect of pathogen did not observed in the content of amino acid of these
accessions. As the initial material, the use of genotypes with high biochemical parameters and resistance
to disease is recommended.

Keywords: lentil, ascochyta, biochemical parameters, tryptophan, protein, resistance, tolerance
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UOT 591.18

YUKSOK TEZLIKLi ELEKTROMAQNIT SUALANMASININ BEYIN
STRUKTURLARINDA MONOAMINERGIK SISTEMIN AKTIVLIYINO TOSIRI

S.9.AGAYEVA, b.ii.f.d

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki 5., AZ1106, Azadliq pr., 155
saltanat.genetic@gmail.com

Mbolumdur ki, elektromaqnit siialanmas1 (EMS) hal-hazirda rabits vo radiolakasiya
vasitalarinda deyil, eyni zamanda sanayeda, tibbda va insan faaliyyatinin digar sahslorinds da genis
istifado olunan fiziki faktordur. Halo kecan asrdon EMS-nin genis tatbiqi vo onun yayilmasinin
intensivlosdiyi inkisaf etdiyi iiciin Umumdiinya Sahiyys Toskilati torafindon xiisusi “elektromaqnit
cirklonmasi” termini gobul olunmusdur. Insan orqanizmina vo iimumiyyatls, tabiots EMS-nin tam
ziyanh tasirinin istisnasi, goriindiiyii kimi real deyildir. Lakin, bu faktorun bioloji obyektlora tasir
mexanizmlorinin 6yranilmasi bir cox elmi istigamatlorin maraq dairasindo qalmaqdadar.

Tadqiqatin moqsadi asagr intensivlikli modulyasiya olunmus vd modulyasiya olunmamus,
birdofolik vo uzunmiiddotli EMS-nin tasiri altinda bas beyinin miixtalif strukturlarinda
monoamin(MA)-ergik sistemin dayisikliklorini arasdirmaqdir. EMS-min tasiri altinda sicovullarin
davramis vo yaddas proseslori dyronildikdon sonra biokimyavi metodlarla 5-HT (serotonin) vo
katexolaminlarin miqdarn tdyin edilmis, eyni zamanda lipidlorin peroksidlosma proseslarinin vo
funksiyalarimin miiqayisali tohlili aparilmisdir. Asag intensivlikli modulyasiya olunmus IYT (ifrat
yiiksok tezlikli) EMS-nin uzunmiiddatli tasirinin kummulyativ effekti olduqca zdifdir vo EMS-nin
30 doqigo miiddatindo birdofolik totbiqi daha effektiv xarakter dasiyir. Bu fakt davrams
saviyyasinda oldugu kimi, bas beynin qabiq va qabiqalti strukturlarmin MA-ergik sisteminin
aktivliyinds do oziinii biriizs verir.

Asa@ intensivlikli IYT EMS-nin sinir prosesloring tasir effektlori silalanmanin miiddstindon va
modulyasiyamin parametrlorindon asithdir. EEQ-nin (elektroensefalogramma) alfa diapazonunda
modulyasiya olunmus IYT EMS-nn tosiri sinir proseslorinin analizi baximindan daha effektivdir vo
buneyrofizioloji effektlor siialanmanin 10 mVt/sm’ giiciinds qeyda ahnir.

Beyin qabiginin funksional dayisikliklorinin normada vo EMS-nin tasiri zamam askar edilmosi
miixtalif siia diapazonlarinda gigiyenik normalarin islanib hazirlanmasi hayata kegirils bilor. Bu iso
6z novbasindo EMS-min amplitud-tezlik vo modulyasiya parametrlorinin kémayi ilo MSS-nin
(markazi sinir sistemi) vaziyyotinin distant idars olunmasi probleminin halli ii¢iin perspektiv yollar
agir.

Acar sozlar: elektromagnit siialanmasi, monoaminergik sistem, biokimyavi analiz, beyin

Insan orqanizmi 6z hoyat faaliyyatini miixtolif miirokkab proseslorla, xiisusils, hiiceyradaxili
vo hiiceyroxarici elektromaqnit informasiyast vo bioelektrik tonzimloms ilo yerino yetirir. Belo
ki, texnogen elektromaqnit miihiti insan orqanizmi vo bioekosistemlor iiglin real siialanma
monboyi sayilir (Hossmann et al., 2003). Bununla olagodar bioelektromaqnit sisteminin canl
tobiotlo vo texniki EMS monbalari ilo qarsiligli olagelosi vo tesiri problemlorinin tadqiqi
aktualdir. ©dobiyyatda EMS-nin bioloji ekosistemlors vo insan orqanizmina tasirinin intensivliyi
va tohliikasizliyi haqqinda ¢ox saylt molumatlar vo genis mithakimolor mévcuddur (Riistomova,
2008; Bielski, 1994). Tokamiil prosesindo canli orqanizmlor tobistds bas veran elektromaqnit
sahoalorinin daimi tasirloring adaptasiya olmaqla yanasi, hom ds onlardan molumat 6tiiriicti kimi
istifado etmisdir ki, bu da hiiceyro-biosfer arasinda qarsiliglt slagolorin tomin olunmasina sorait
yaratmigdir. Hal-hazirda asagi intensivlikli EMS-nin canli orqanizmlora tosiri probleminin
todqiqi on miixtalif soviyyolordo: molekulyar, hiiceyro daxilindon baglamis davranis
reaksiyalaria qodor hortorofli tadgiqatlarin aparilmasini tolob edir. (Adayev et al.,2005; Adey,
1986). Hazirda asagi intensivlikli EMS tosirinin insan vo heyvan organizmi {igiin potensial
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tohliiko sayilan IYT diapazonda &yronilmesi xiisusi maraq kosb edir. Bu onunla olagodardir ki,
geyd edilon diapazonda olan dalga uzunlugunun xotti Olgiilorine uygun golon obyektlordo
rezonans effekti daha tez yaranir vo naticodo siialanma enerjisinin udulmasinin artmasina sobab
olur (Chokroverty et al.,1995).

Todqiqatgilarin fikri ilo razilagsag, EMS tasirino qars1 bioloji obyektlorin cavabi geyri-
adekvat energetik, energetik-informasiya vo informasiya olmagqla ii¢ qrupa boliiniir. Energetik
cavab reaksiyasi adoton yiiksok intensivlikli EMS tosirindon yaranir vo orqanizmin energetik
tolobatindan yiiksok olur (Chokroverty et al.,1995; Heitanen, 2000).

Neyronal membranin oyanma soviyyasinin neyronlarda bas veran energetik proseslorin
aktivliyino uygun olmasi haqqinda moévcud olan tosovviirloro osaslanaraq, beynin sinir
proseslorinin foallagsmasi vo LPO (lipidlorin perekisli oksidlogsmasi) proseslorin aktivliyi arasinda
olagonin movcudlugunu giiman etmak tobii olardi. Biogen monoaminlarin hiiceyrads oksigenin
aktiv metabolitlorinin generasiyasina tosir edo bilocok eksperimental faktlarla borabor sorbast
radikallar reaksiyalara tosir gostororok antioksidat kimi do ¢ixis edirlor. Beyin gabiginin
funksional vaziyyastinin doyisikliklorinin dinamikasinin normada vo EM$-nin tosiri zamani agkar
edilmasi sonradan EMS-nin miixtslif diapazonlarinda gigiyenik normalarin islonib hazirlanmasi
iciin istifado oluna bilor. Bundan olavo, alinmis molumatlar asasinda MSS-nin funksional
vaziyyatlorindo bu vo ya digor meylliklor yaradan EMS-nin adekvat secilmasi hoyata kegirilo
bilar. Bu isa 6z novbasindo EMS-nin amplitud-tezlik vo modulyasiya parametrlorinin kémayi ilo
MSS-nin voziyyatinin distant idare olunmasi probleminin hoalli ii¢iin perspektiv yollar agir
(Heitanen et al., 2000).

NOTICOLOR VO ONLARIN MUZAKIROSI

MA-ergik sisteminin komponentlori haqqinda noazoriyyelorin kegon osrin ortalarindan
molum olmasina baxmayaraq, bu istiqgamotdo aparilmis todqiqatlarda istor 5-HT vo KA
(katexolaminlor)-ergik sistemin hiiceyra vo beyin toxumasi soviyyesindo tosir effektinin
Oyronilmasi ilo elmo qaranliq moqamlara aydinliq gotirilmasine baxmayaraq, aldo edilon
naticalords miibahisoli magamlarin mévcudlugu bu istigamatds aparilan elmi foaliyyastlorin daha
da tokmillogmasina sabab olur. Odabiyyat manbalorindon malumdur ki, serotonin (5-HT) ilk dofs
1948-ci ildo ganda, 1953-54-cii illords iso morkazi sinir sistemi toxumalarinda kosf edilmisdir
(Cadogan at al.,2001). 5-HT orqanizmda istilik enerjisinin va endokrin sistemin tonzimlomasina,
tirok vo gan-damar sisteminin foaliyyatino, istaha, yuxuya, seksual davranisa, orqanizmin immun
sisteminin tomini vo adaptasiya prosesloring tosir etmasino baxmayaraq, on ¢ox tosir effektlori
MSS {iizorinds dyranilmisgdir.

KA-in sintezi osas etibarilo dofamin-betta-oksidaza fermentino malik olan sinir hiiceyrasindo
bag verir vo tirozinamin tursusunun tutulmasindan baslayir. Hiiceyronin aksoplazmasinda
tirozinhidroksilaza vo DOFA-dekarboksilaza fermentlori, vezikullarda iso NA (noradrenalin) ilo
barabar DA(dofamin)-betta-oksidaza fermenti askar edilmisdir. Bu fermentlorin istiraki ilo
tirozinin NA-na ¢evrilmasindon ibarat biokimyavi proseslor zanciri bas verir vo ardicil olaraq
DOFA, DA va NA amolo golir. Asagr intensivlikli EMS-nin organizmo, ilk névbade MSS-na
tosir mexanizmlorinin  analizinin  zoruriliyi  beyinin  ergik  sistemlorinin  faalliginin
qiymatlondirilmasi liglin effektiv metodlarin tapilmasi vacibliyini irali siiriir. Molumdur ki, bu
sistemlorin tarazlagmis foaliyyoti son noticodo orqanizmin xarici tosirloro qarst adaptiv
reaksiyalari1 miioyyonlosdirir. Todqiqat¢ilarin fikrinco, (Agayeva, 2010) EMS-nin bioloji
effektlorinin todqiqinin genis vo siirotlo inkisafi miiasir comiyyotimizin ictimai tolobindon iroli
golir. Bu todqiqatlar isorisindo asagi intensivlikli EMS-nintasirine qgarst MSS-nin miixtoif
sObolorindo bas vers bilocok doyisikliklorin qanunauygunluglarinin analizi yens do aktual vo eyni
zamanda az Oyranilmis problem olaraq qalmaqdadir. Deyilonlori nozars alaraq, asagi intensivlikli
IYT EMS-nin sinir prosesloring tosir xiisusiyyotlorinin yaranmasinda MA-ergik neyrotransmitter
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sistemloarinin rolunun tadqiqi tadgiqatin asas magsadi olmusdur (Agayeva va b.,2009).

Nazordon kegirdiyimiz mosalolori imumilssdirarok demok olar ki, emosional gorginlik canlt
organizmlorin fizioloji sistemlorino tosir edir vo ¢oxsaxoli sistem reaksiyalarinda oks olunur.
Xarici miihitdo bas veron proseslori orqanizmin miixtalif hoyati vacib sistemlorinin funksiya vo
strukturlarindaki onun miihitlo birlikdo biitovliikdoe olaqe xarakterinin doyismosino sobab olan
doyisikliklor ilo baglamaq cohdi ola bilsin ki, ontogenezin miixtolif morhalolorindo adaptiv
davranisin inkisafina tosir edon amillorin analizinin vacib morhalasindon birini taskil edir.

Asagt intensivlikli EMS bir sira basqa xostoliklorin miialicosindo genis istifado olunur.
Masalon, onkoloji, gqan-damar patologiyalari, tonoffiis organlarinin xostoliklori, corrahiyyo
profilli patologiyalar va s. Goz xastaliklorinin miialicesi zamani iso keyfiyyatca vacib natico
alimmigdir, belo ki, skin-effekt tisulu ilo 5-6 mm dalga uzunlugu olan mm-diapazonlu
elektromagnit siialanmasinin bir neg¢o tezlik saholorinin “ikinci doracali” effektiv miialicovi tosiri
askar olunmusdur. Bu zaman EMS$-nin g6zs va ya beyinin onso payina tasiri noticosinds mads
xorasi sagalmigdir (Uepnos u ap., 1989).

Yuxarida geyd olundugu kimi, qabiqalti strukturlar koqnitiv funksiyalarin inkisafinda vo
neyroendokrin tonzimlomads vacib rol oynayirlar. Bu baximdan bag beynin qabiq vo qabiqalti
(xtisuson, hippokamp formasiyasi) uzun miiddeatdir ki, kardioloq, endokrinoloq va nevrologlarin
diggatini calb edir. Bu onunla slagadardir ki, beyin strukturlarinda bas veron neyrodegenerativ
proseslorin inkisafi arterial hipertonya, sokorli diabet, Alsqeymer xostoliyi vo limumiyyatla,
normal qocalma ilo olagodar dorketmo proseslorinin zoaiflomosinin vo affektiv voziyyatlorin
osasini togkil edir. Qeyd etmok lazimdir ki, son illor EMS-nin tasirinin bioloji effekti hiiceyrs vo
hiiceyradaxili sistemlorin biokimyavi vo biofiziki, genetik doyisikliklor baximindan daha cox
Oyranilir. Eyni zamanda, bu problemin holli EMS$-nin orqanizm vo onun funksional sistemloring
tosiring aid adobiyyatda EMS-nin bazi parametrlorinin insan va canlilarin MSS-nin funksional
vaziyyating tosiri, intensivliyin parametri, modulyasiyas1 vo slialanmanin zaman miiddetindon
asililigr malumdur.

EMS-nin orqanizmo, ilk ndvbadoe MSS-no tosir mexanizmlorinin analizinin zoruriliyi
beyinin endogen sistemlorinin foalliginin qiymstlondirilmasinin effektiv metodunun tapilmasi
giiniin tolobidir. Mahz onlarin tarazlagmis foaliyyati son naticads xarici tasirlore garsi orqanizmin
adaptiv reaksiyasini miiayyanlogdirir (Chichnadze, 2002; Frey, 1993).

Odobiyyatdan da malumdur ki, EMS zaman1 MA-ergik sistemin komponentlorinin aktivliyi
fazali tosir xilisusiyyotino malikdir. Belo ki, EMS-nin zamandan asili olaraq 30 doqigoalik tasir
soviyyasinda tolim prosesinin pozulmasi vo 5-HT-ergik sistemin aktivlik xarakterinin hom
dinamik gostaricilar saviyyasinda, hom do biokimyavi analiz soviyyasinda artaraq beyinin qabiq
sahalorinds 5-HT ilo barabar NA-nin da miqdarinin doyisilma istigamatinin oxsar olmasi, adaptiv
proseslorin aktuallagsmasinin fizioloji mexanizmlarini vo 5-HT-nin tasirinin yiiksalma fazasinda
olmasini agkar edir. Uzunmiiddotli EMS zamani iso tolim prosesinin pislosmasi vo 5- HT ilo
borabor NA-nin da miqdarinin azalmasi beyindo tormozlanma proseslorinin aktuallagsmasini
gostorir ki, bu da MA-ergik sistemin komponentlarinin aktivliyinin azalma fazasini toyin edir.
Birdofolik EMS tosiri iso aasaon modulyasiya olmus parametrds tolim prosesinin pozulmasi ilo
borabar, davranigin doyisildiyini, 5-HT-ergik sistemin dinamik vo miqdar gostaricilarilo yanasi
NA-ergik sistemin paralel formada yiiksolmasi prosesin dalgavari formada doyisildiyini gdstorir
(MawmenoB u ap., 2008; Araesa u ap., 2010).

Belo ki, EMS zaman1 5-HT- vo NA-ergik sistemin aktivliyinin geyri-xotti xiisusiyyato malik
olmast bu sistemlorin foaliyyetini xarici miidaxilslorlo tonzimlomayi ¢otinlogdirir. Buna
baxmayaraq, todqiqatlarda DA-ergik sistemin aktivliyinin hipotalamusda xotti xiisusiyyoto malik
olmasi geydo alinmisdir. Tibbi saholordo xotti doyison sistemlora miidaxilo vo belo xiisusiyyato
malik sistemin isini tonzimlomok daha ¢ox maraq kosb etdiyi nozoro alinmis olarsa, hoyacan
vaziyyatlorinds amoalo golon yliksok emosional gorginlik zamani modulyator sistemin aktivliyina
miidaxilo zoruri oldugda DA-ergik sistemin foaliyyatino secgici tosir xiisusiyyotino malik
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preparatlardan istifado edilmasi magsadouygun hesab edils bilor (Homberg et al., 2007).

Gorlindiiyli  kimi, EMS-nin  tosirinin - miixtolif soviyyelorinde tolim vo yaddas
mexanizmlarinin tonzimlonmosinds monoaminlorin istirakini birmonali giymatlondirmok diizgiin
deyil. Belo ki, oldo olunmus molumatlara kompleks sokilds baxdiqda aydin olur ki, EMS$-nin
miixtolif parametrli tosir soviyyoalorindo tolim prosesinin kontroldan forqlonmosi, organizmin
miixtolif hoyat soraitlorinds adaptasiya imkanlarinin haddini gostorir (Mamenos u np., 2010).

Olds olunan molumatlart miiqayisali analiz edarak bels bir naticays golmak olar ki, beyinin
neokorteks sahosindo monoaminergik tonzimlomo he¢ do homiso elma molum ganunauygunluga
tabe olmur (Grinyaev et al., 1999). Amma, buna baxmayaraq hippokampda (tam) vo gabiqalti
sahads (yalniz 5-HT vo NA arasinda) molum qarsiliqlt miinasibat qlivvads qgalir. Digar torofdon,
aydin sokildo miisahido olunur ki, tosirin ilk dogigolorinds toyin edilmis NA-nin funksional
sahalordo doyiskonlik istigamati eynidir. Emosional gorginliyin zamandan asili olaraq artmasi
naticasinds geyd olunmus sahslordo NA-nin aktivlik istigamatinin forqlonmasine gotirir. Bu da
onu gostarir ki, emosional gorginliyin yiliksok soviyyolorinds funksional sistemlarin MA-ergik
tonzimlonmasi forqlonir. Buradan da bels bir fikir irali siiriilo bilor ki, giiclii stres tosirlor zamani
funksional sistemlorin MA-ergik tonzimlonilmasindoki miixtaliflik bu sistemlarin ierarxik prinsip
asasinda aktivlik foaliyyotlorini pozur. EMS tosir miiddatindon asili olaraq, tolim prosesinin
pozuldugu qeydo alinmigdir. Mohz EMS-nin ilkin tesir miiddatinds beyinin gabiq saholorindo
monoaminlorin miqdar gostaricilori do doyismisdir. Molumdur ki, monoaminlorin aktivliklorinin
kaskin azalmasi zamani tolim vo yaddas proseslori do koskin pislosir. Bu onu gostorir ki, artiq
hipotalamusda  hoyocanlandirict  morkozlorin ~ tormozlanmast  mexanizmi  aktivlosir.
Hipotalamusda EMS naticasinds DA-nin miqdarinin doyiskonliyi, digor MA-larin aktivliyinden
forglonmosi ilo borabor oOziiniin qabiq sahslorindoki vo hipotalamusdak: aktivliyinden do
tamamilo forqli olmusdur(Agayeva, 2012). Belo ki, hipotalamusda EMS tosirindon DA-nin
miqdarmin azalmas: adabiyyatda 6z oksini tapir, DA-nin hipotalamusda defisitinin asas sobabi
kimi DA-ergik neyrotransmissiyanin fasiloli xaraktero malik oldugu gostorilir. Digor torofdon,
DA-nin hipotalamik hiiceyralorin spesifik hormonlarinin ifrazinda istirak etmoklo (membranda
yerlogon reseptordan asili olaraq) barabar, hipotalamusda yerloson osas emosional hoyacanlanma
toradon niivoloring tormozlayici tosir etdiyi gostorilir (Agayeva, 2009; Agayeva vo b., 2012).

40 - *

30 -
5-HT
20

10

-10

-20

-30

-40 -

Sakil 1. Bas beynin qabiq vo gabiqgalt: strukturlarinda (asag1 intensivlikli modulyasiya olunmus YT
EMS-nin 30 doqige miiddotindo birdofalik tosiri soraitinds) MA aktivlik qradientinin dinamik
xtisusiyystlorinin miiqayisali analizi. Punktir — xatti approksimasiya. * - P <0,05. Qeyd: GQ-gorma
gabig1; Hp-hippokamp; Hs-hipotalamus; LQ-limbik gabiq.

Aparilan todgiqatdan belo naticoya golmok olar ki, [YT EMS-nin neyrofizioloji effektlorini
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siialanmanm 10 MVt/sm? intensivliyindo geyds almaq miimkiindiir. Bu ciir asag1 intensivliya
malik olan slialanmanin neyrofizioloji effektlorini, yalniz aparict tezliyin EEQ-nin alfa
diapazonunda modulyasiyas1 vo emosional gorginliyin asagi soviyyoalorindo oldo etmok
miimkiindiir. Asag: intensivlikli IYT EMS-nin tosiri noticosindo adaptasiya olmus heyvanlarin
anadangolmo davramis reaksiyalarinda doyisikliklor bas verir, lakin bu doyisikliklorin
xtisusiyyetlori totbiq etdiyimiz EMS$-nin parametrlorinden asilidir. Uzunmiddatli siialanmadan
farqli olaraq, EEQ-nin a-diapazonunda IYT EMS-nin birdefalik tosiri zamani anadangalmo
davranis reaksiyalarinda doyisikliklor daha koskin sokilds ifado olunur (Mamenos u mp., 2009).

Sokil 1-don goriindiiyii kimi beyin gabig1 vo gabiqalti strukturlarda MA-ergik
neyrotransmitter sistemin ayri-ayri komponentlorine (5-HT, NA vo DA) IYT EMS-nin
uzunmiiddatli tosirindon forqli olaraq, 30 doqige miiddatindo birdofalik istifadssi differensial
sokildo tosir edir. Bu halda 5-HT vo DA arasinda resiprok qanunauygunluq qeyds alinir
(Mamenos u ap., 2010; Araesa u ap., 2011).

Beloliklo, asag1 soviyyoli emosional gorginlik sicovullarda yeni gqazanilmis davranisin
zoiflomasing vo anadangslmo davranisin giliclonmasine sobab olur. Digor torofdon, asagi
soviyyali emosional gorginliyin tosirinin zamandan asili olaraq dorinlogmasi, qiciglandirict
stimulun ehtimalinin qiymatlondirilmasinin pozulmasi davranisin inversiyasina sabob olur. Asagi
soviyyoali emosional gorginliyin tosir miiddatinin asagi soviyyslorindo anadangolmo davranis
osasinda gazanilmis sorti reflektor foaliyyoto tosir etmir, yalniz davranmis aktlarinin tezliyinin
doyisilmasina gatirir. Bununla, aldo olunmus faktlara asason demok olar ki, asag: intensivlik IYT
EMS-—nin tosir parametrlorindon asili olaraq,asag1 soviyyoli emosional gorginlik yeni funksional
sistemlorin omolo golmosini vo eyni zamanda fiksasiya mexanizmlorini pozur vo tohliikonin
giymotlondirms ehtimal dorocesini artirir. Aparilmis todqiqat isi bir daha asagi intensivlikli
EMS-nin canli orqanizmloars, xiisusilo, tolim vo davranisa monfi tosirini siibut etmisdir (Araesa u
ap., 2011). Bels ki, tosir miiddstindon asili olaraq yaddas proseslorinin pozulmasi vo emosonal
gorginlik soviyyasinin doyismosi kimi faktlar, insan saglamliginin qorunmast mogsadilo
kompleks todqiqatlarin aparilmasi zoruriliyini vo miivafiq todbirlor plani islonmasi tolobini
aktuallasdirir.
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BJIMAHUE BBICOKOYACTOTHOI'O JIEKTPOMAT'HUTHOI'O U3JIYUEHUSA HA
AKTUBHOCTHh MOHOAMMHEPTHYECKOM CUCTEMBICTPYKTYP I'OJIOBHOI'O
MO3rA

C.A.Araesa
Wucturyt 'erernyeckux PecypcoB HAHA

W3BecTHO, YTO B HAcTOSIIEE BpeMsl SJIEKTPOMArHUTHOE U3ITyUYeHHE SBIseTCs (pr3udeckuM (hakTopom
IIMPOKO TMPHUMEHSEMBIM HE TOJIBKO B CPEACTBX CBS3M MU PATUOJOKAIMM, HO M B IPOMBIIUIEHHOCTH,
MEIWIMHE U IpYyTux cdepax AesITEN-HOCTH 4elnoBeka. Eie B KOHIlE MPONDIOro croieTus BcemupHas
OpraHM3aIys 3[PaBOOXPAHEHUS TPUHSIIA CTICIUAEHBIA TEPMUH
«OQIEKTPOMArHUTHOE 3arpsi3HEHUE» W3-3a2 LIMPOKOTO HCMONb30BaHusd DOMMUW M WHTEHCHUUKANUU ero
pacrnpocTpaHeHHSsI.

Kak BugHO, UCKITFOUNTH BpenHOe Bo3aelicTBue OMU Ha opraHn3M 4dernoBeka U OKPYKAIONIYI0 Cpemry
mpocTo He peanbHO. OHAKO M3YyYeHHWE MEXaHHW3MOB BO3ZCHCTBHA 3TOro (akTopa Ha OHMOIOTHYECKHE
00BEKTHI, BCE €IIe HAXOAUTCS B LIEHTPE BHUMAaHHUS MHOTHUX HAyYHBIX HAIPaBJICHUH.

OCHOBHOH 1IeJIbI0 UCCIICIOBaHMS OBUIO M3yUYEeHUE U3MEHEHHUM BO3HUKAIOMIMX B MA-eprudeckoi cucreme
pa3iMYHBIX CTPYKTYp TOJOBHOTO MO3ra IO BO3JCWCTBHEM OJHOPAa30BOTO U JUINTENBHOTO,
MOJIyJIMPOBAHHOTO U HE MOAYJIUPOBAHHOTO HU3KOMHTEHCHUBHOTO OMU.

[locne wu3ydeHHs TIPOIECCOB TOBEACHUS W TMAMITH Yy MBIIeH 1oa Bo3aeicTtBueM OMU,
OMOXMMHUYECKUMHU MeToJlaMu OblIo ompeneneHo coxaepkanne 5-HT (ceporoHMHA) M KaTeXOIaMHUHOB,
OJTHOBPEMEHHO OBLI TIPOBEICH CPAaBHUTENBHBIN aHalu3 TMEPEeKHCHOTO OKHCICHHS JUIMHAOB W MX
¢bynkuuit. KymynsaruBnaeiii addekt monrocpodHoro aedcTBus HU3K0I(D(HEKTUBHOTO MOJYJIUPOBAHHOTO
OMU DBY (9kcTpeMalbHO BBICOKMX 4YacTOT) OYEHb CHAOBI, BCIENCTBHE 4Yero, NPUMEHEHUE
oJHOpa3oBoro ob6mydeHusi B TeueHue 30 muHyT Oonee 3¢ddextuBHO. IlokazaHo,uTO OAHOpPA30BOE
oOiydeHre BIMSET Ha TOBEJCHUEC W BbI3BIBACT IU(PPepeHINaANbHbIE U3MECHEHHUS aKTUBHOCTH MA-
3PTUYECKON CHCTEMBI KOPBI M IOJAKOPKOBBIX CTPYKTYP TOJIOBHOTO MO3Ta.

Bnusinue aHuskonHTeHCMBHBIX OMU OBY Ha HepBHBIE POIECCH 3aBUCAT OT MPOAOKUTEIILHOCTH U
napaMeTpoB Moxy siuu. [ aHanu3a HEpBHBIX mpoieccoB aericteue DOMU BBY Gonee addexkTHBHO
Py MOJYJISIIMY B anbda auanazoHe DI (anekTposHiedanorpaMma) u TaHHbIE HEHPODUINOIOTHIECKUE
a¢dextsl DMU perucTpupyroTcs Ipu HHTEHCUBHOCTH oOiryueHns <10mMVt/sm?.

OTO, B CBOIO O4Yepelb, OTKPBHIBAET NEPCIEKTUBBI IS PpelIeHUs NpoOJIeMbl IUCTAaHIHMOHHOTO
ynpasnenus cocrostaneM L{HC (tieHTpanbHO HEPBHOM CHCTEMOI) C TOMOIIBIO aMIUTUTYJHO-9aCTOTHBIX
¥ MOJYJISIIIMOHHBIX TapameTpos DOMU

BrusBiieHne GyHKIMOHAIBHBIX U3MEHEHUH KOPBI TOJIOBHOTO MO3ra B HOpME M 1of BiusHuem OMU
CBUJICTETECTBYET O HEOOXOMUMOCTH pPa3padOTKH THUTHEHWYECKHX HOPM IS Pa3HBIX [IHANa30HOB
00ITydeHMS.

KiroueBble cJ10Ba:dICKTPOMArHUTHOE H3TydeHne, MA-epriudueckasi cucteMa, OMOXUMHUYCSCKHIA
aHajn3, MO3T
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THE EFFECT OF HIGH-FREQUENCY ELECTROMAGNETIC WAVES TO THE ACTIVITY
OF MONOAMINERGIC SYSTEM IN THE STRUCTURES OF A BRAIN

S.A.Aghayeva
Genetic Resources Institute of ANAS

It is known that the electromagnetic radiation is currently the only means of communication and
radiolocation, as well as in industry, medicine, and other fields of human activity is one of the most
widely used natural factors. At the end of the last century, extensive research and intensive development
of prevalence EMR has become the cause for acceptance of the special term “electromagnetic
pollution” from World Health Organization. Harmful effects of EMR of the human body and the nature of
the exception, it is not real. Impact on the study of the mechanisms of biological factors but the objects
are still is in the center of attention of many scientists.

Purpose is to study the changes arising in MA-ergic system of a brain under the influence of
modulated and not modulated EMR of low intensity. Taken as an object of experimental animals exposed
to long-term electromagnetic radiation. Single-and long-term experiments after the rats under the
influence of EMR have been studied behavioral and training processes, the comparative analysis
MAsystems and functions oxidation of lipid peroxidation has been simultaneously carried out. It was
discovered that the neurophysiological effects of EMR is possible to record the radiation intensity of 10
mVt sm. Neurophysiological effects of low-intensity radiation with such a dominant alpha frequency
range EEG modulation and emotional stress can be obtained from the lower levels.

Subcortical structures and cerebral cortex of rats of different components of the system MA long-term
effects of EMR for a period of 30 minutes as opposed to one-off effects in the differential impressed. The
activation of MA-ergik system and leads to an increase in the amount of MDA and hydroperoxidations.
On the basis of representations about integrity neurodynamic systems of a brain it is supposed that for the
analysis of the mechanisms of influence of a low-frequency irradiation on central nervous system,
complex research of activity of MA-ergic systems and products the oxidation of the lipids peroxidation is
estimated as one of perspective scientific directions.

Keywords: electromagnetic radiation, MA-ergic system, biochemical analysis,brain
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PAYIZLIQ YUMSAQ BUGDA SORTLARINDA BORK SURMO iNOKULUM
DOZALARI VO OZON-HAVA QARISIGI REJIMLORININ TODQIiQi
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Magqalads taxil skinlorinds mohsuldarhga vo xiisusi ilo da don keyfiyyatino ciddi ziyan vuran
bark siirma xastaliyi infeksiyasi ilo miibarizods ekoloji tomiz ozonlasdirmatexnologiyasinin tatbiqi
ilo aparilmis tadqiqatin naticalori aks etdirilmisdir. Malumdur Ki, biitiin digor xastaliklor kimi bark
siirmd ils miibarizods ds iqtisadi cohatdon on optimal iisul davamh sortlarin yaradilmasi olmaqla
yanasi hazirda bu xastaliys qars: effektli metod kimi toxumlarin sapin qabagi kimyavi maddalarle
islonmasindan istifads edilir. Bu miibarizo metodunun genis totbiq edilmasina baxmayaraq
akinlorin bark siirms ilo sirayatlonmasi davamh olaraq tokrarlanir. Bu bazon okin materialimin
sapin qabag islonmasinda tatbiq edilon fungisidlorin, onlarin dozalarinin diizgiin secilmomasi va ya
heg istifado edilmomasi ils baghdir. Ekoloji tarazhigin pozulmasi ila bagh tabii iizvi birlosmalordon
hazirlanmis preparatlar, xastalik toradici gobalaklora antoqonist mikroorqanizmlar va elektrofiziki
metodlarin tatbiqi miimkiindiir. Boark siirma infeksiyasi ilo miibarizads bunlarla yanasi aqrotexniki
tadbirlordan - payizliq bugdanin tez va ya yazliq bugdanin gec akilmasi do miisbat natica verir.

Boark siirma infeksiyasina qarsi effektli ozon-hava qarisig1 rejiminin miloyyanlogdirilmasi iiciin
tadgiqatlar toxumlarin miixtolif inokulum dozalari ils siini sirayatlondirilmasi soraitindo aparilmis
vd bu xastaliyo miixtalif doracods davamhilhiga malik olan yerli payizhq yumsaq bugda sortlan
gotiiriilmiisdiir. Moatin, Qurmiz1 giil 1 vo Marxal yumsaq bugda sortlarimin toxumu siini
sirayatlondirilorak sapin keyfiyyoti laboratoriya soraitindo tadqiq edilmis, ozon-hava garisiginin
bu xastaliys qarsi effektli rejiminin secilmasi ii¢iin optimal inokulum dozasi miisyyanlosdirilmisdir.
Tadgiqatlar Okincilik ETi-nin “Xastalik va zorarvericilora nazarat” laboratoriyasinda aparilmus,
2017-2018-ci vegetasiya dovriindo Azarbaycamin asas bugda okin saholorindon bark siirmaya
yoluxmus siinbiillordon hazirlanmis teliospor qarisigindan istifads edilmisdir. Tadgiqat zamam
inokulyasiya dozasimnin artmasi ilo har ii¢ sortda donlarin ciicorma enerjisi vo faizinin, biometrik
gostaricilorin doyismasi miisahids edilmisdir. Bu payizhq yumsaq bugdanin bark siirmays
davamh Motin sortunda az (26,9%; 21,1%,; 30,2%), orta davamh Girmmzi giil-1 (41,8%; 33%;
35.8%) va orta hossas Marxal (49,8%; 28,3%; 55,2%) sortlarinda iso nisbaton cox olmusdur.
Homgcinin bu sortlarda optimal inokulyasiya dozas1 miisyyon edildikdon sonra, miixtalif ozon-
hava qarisig1 rejimlorinin tasiri do tadqiq edilmis vo naticads siini siraystlondirma fonunda bark
siirmo infeksiyasina qarsi optimal rejim (10000 ppm x 20 daq.) miidoyyon edilmisdir.

Agar sozlor: bark siirma, inokulum dozalari, yumsaq bugda, sort, ciicorma, ozon hava qarisigi
GIRIS

Toxum kond tosarriifati mohsuldarliginin davamli artimi iigiin osas hoyati resursdur vo orzaq
bitkilori mohsulunun doxsan faizdon ¢oxu toxumdan becarilir (Schwinn, 1994). Toxumda olan
vo mdvsiimi xostolik vo hosoratlar qarsis1 zamaninda alinmadigda dagidici noticolora sobob
olurlar (Sanjeev Kumar, 2012).

Yarpaq xastaliklorino gars1 davamliliq tizra seleksiya imumi gabul edilmis metoddur. Bunun
biitlin digor xostoliklor kimi siirma xostoliklori ilo miibarizodo do iqtisadi cohotdon on
optimal {isul olmasina baxmayaraq bark siirmoye davamliliq {giin seleksiya bu xastoliys
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noazaratin toxumlarin kimyavi islonmasi ilo tomin oluna bildiyino géra daha az istifads edilir.

Torpaga/yarpaq ortliylino totbiqi ilo hoyata kegirilon kimyovi nozarot yiiksok xorc,
selektivlik, hadof organizmo tosir, zororvericilordo davamlilifin yaranmasi, zororvericilorin
barpasi, oarzaq vo yemin ¢irklonmosi, saglamliga tohliiko, bitki vo heyvanlara qarsi toksiklik, otraf
miihitin ¢irklonmasi va s kimi moahdudiyyatlors malikdir (Rahman et al., 2008).

Toxum islonmasi- onlarin miisyyen fiziki, kimyavi vo ya bioloji amillors moruz galmasi,
toxumlarin yalniz xastolik vo zorarvericilordon azad olunmasina deyil, homginin clicormo, korpa
bitkilorin omolo golmasi vo bitkilorin erkon inkisafi zamani ehtiyac duyulan xastolik vo
zararvericilora nozaratin tomin edilmasing aiddir (Forsberg et al., 2003).

Toxum islonmosi davamli bitkigilik istehsalinda holledici rol oynamis vo holo do
oynamaqdadir.

Hazirda toxum ehtiyacinin 70%-1 fermerlorin 6z ehtiyatindan tomin olunur ki, burada okin
liclin toxum islonmoasi aparilmadan istifado edilir. Hotta toxum 6zal vo ya dovlet sektoru
qurumlarindan slds edildikds bels, hibrid toxumlar istisna olmaqla, belo toxumlarin boyiik faizi
islonmir (Upadhyaya, 2013).

Kimyovi maddolorin ekosistem vo orqanizmo yan tosirlorini nozors alaraq, bazi alternativ
tisullar yaradilmis vo hazirda toxumlarin islonmasindo istifade olunur (Jindal et al., 1991;
Elwakil, 2003; Aladjadjiyan, 2007).

Belaliklo, fiziki metodlar kimi dayaniqli metodlarin istifadesinin arasdirilmasi vacibdir
(Amein et al., 2011).

Bork siirma, bugdanin diinyada on zarorverici xastaliklorindon biri olub, mohsuldarligin vo
toxum keyfiyyatinin ohomiyyastli doracads azalmasina sobob olur. Yoluxmus bitkido maddslor
miibadilasi pozulur, bitkinin bdylimasi zsifloyir. Toxumun ciicormasi vo bitki sixliginin azalmasi
miisahido  edilir ki, bu da 1000 don kiitlosinin azalmasina sobab  olur
(http://www.activestudy.info/tverdaya-golovnya-pshenicy).

Stirmo xostaliklorindon birbasa don itkisi okinlorin kiitlovi sirayatlonmasi illorinde (4-5 ildo
bir dofo bas verir) 30%-o cata bilir. Siraystlonmis toxumlarin ciicorma qabiliyyatinin, bitki
sixliginin, gévds vo siinbiiliin OSlglilorinin azalmasi, donin dolmasmin zsiflomasi, unun
keyfiyyatinin pislogsmosi ilo ifado olunan gizli itkilor, birbasa itkilori bir ne¢o dofs iistaloyo bilir
(Trione, 1982; Van der Plank, 1963).

Miidafio todbirlori olmadiqda xastolik okinlorde hor il yayilaraq, 5-10% don mohsuldarlig
itkising, onun keyfiyyatinin pislosmasing, insan vo heyvan saglamligi {i¢iin tohliikoli olan
toksinlorlo qarismasina sabab olur (Holton, 1944).

Hazirda bu xastaliys qarsit miibarizods effektli metod kimi toxumlarin sopin qabagi kimyovi
maddalorlo islonmoasinin genis totbiq edilmosine baxmayaraq okinlorin bork siirmo ilo
sirayatlonmasi davamli olaraq tokrarlanir. Bu bazon okin materialinin sapin qabagi islonmasindo
tatbiq edilon fungisidlorin, onlarin dozalarinin diizgiin se¢ilmomasi vo ya heg istifads edilmomasi
ilo baghdir. Ekoloji tarazligin pozulmasi ilo bagh tobii lizvi birlogsmolordon hazirlanmis
preparatlar, xostalik toradici goboaloklora antoqonist mikroorganizmlor vo elektrofiziki metodlarin
totbiqi miimkiindiir. ©nonavi kond tosarriifatinda pestisidlorin totbiqinin azaldilmasia yardim
edo bilon siirmoyo davamli sortlarla yanasi ekoloji tomiz elektrofiziki metodlarin totbiqi
aktualdir.

Odobiyyat aragdirmalarina osason toxumlarin bork siirme sporlari ilo siraystlonmo
doaracasinin sopin keyfiyystino va s. tosiri lizro bir sira todqiqatlar aparilmis vo ganunauygun
naticalar aldo edilmisdir.

Lukasina (2003) torofindon aparilmis laboratoriya todgiqatlarinda toxumlarin bark siirmo
sporlart ilo sirayatlonma doracasinin sopin keyfiyyating, ilkin inkisaf proseslori va payizliq bugda
bitkilorinin inkisafina tasirinin dyronilmasina cahdlar edilmis vo toxumlarin bark siirmoa (Tilletia
caries) teliosporlart ila yliksok doaracads sirayatlonmasinin onlarin clicoarmasina, gévda va kokiin
boylimasino ohomiyyatli doracods tosiri miioyyon edilmisdir. Belo ki, spor yiikiinlin artmasi ilo
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clicortinin uzunlugu bir qodor azalmisdirsa, kokloro goldikds iso toxumlarin siraystlonmosinin
yiiksolmasi ilo onlarin artmasinda aydin qanunauygunluq miisahide edilmis, bir den tigiin 2300-
dan cox spor infeksiya yiikii ilo kdkiin uzunlugu 28,3% artmigdir.

Oldo edilon gostoriciloro osason bork slirmonin clicoron sporlarinin payizliq bugda
bitkilorinin ilkin inisafina tosiri dorocosino gora bork siirmo patogenino davamliliq hagda fikir
yiirtiitmok miimkiindiir. Bitkilorin stirma ilo sirayatlonmesinin qiymatlondirilmosi zamani asas
amil donin sirayatlonmaosi, yoni sorti olaraq infeksiya yiikii adlandirilan - bir dons diison sporlarin
sayidir. Bu gostoricidon toxumlarin sopin gabagi islonmosi texnologiyasinin se¢ilmosindo
istifado edilir.

Azorbaycanda ilk dofo olaraq bugda toxumlarinin sopin gabagi islonmasinds ozon-hava
garisiginin totbiqinin somoraliliyi, bitkinin bioloji xiisusiyyatlorino osaslanaraq totbiq rejimi
miioyyon edilmisdir. Payizliq bugda okinlorinin bork siirmo xostoliyi ilo yoluxmasina qarsi
miibarizodo ozon-hava qarisiginin totbiginin somorsliliyi askarlanmis vo osaslandirilmisdir
(Mawmenosa, 2015).

Tadgiqatin magsadi ozonlagdirma texnologiyasinin payizliq yumsaq bugda sortlarinin bark
stirmo infeksiyasina tosirinin arasdirilmasi olmusdur.

MATERIAL VO METODLAR

Ozon-hava qarisigimin effektli rejimlorinin se¢ilmosi mogsadi ilo ilkin olaraq miixtalif
inokulum dozalart (1000 qr dena 0,005, 0,05, 0,25, 0,5,1,0 vo 5,0qr spor) todqiq edilmis,
toxumlar sinaq stisosindo 2017-2018-ci vegetasiya dovriindo Azorbaycanin asas bugda okin
saholorindon bork slirmoys yoluxmus siinbiillordon hazirlanmis, teliospor garisigr ilo 1-2 daqiqe
orzinds ol ilo silkolonarak siini sokilds sirayatlondirilmislor. Sonra Petri kasalarinda iizorino su
slavo edib, 24° C temperaturda termostata yerlosdirilorak, 3-cii giin clicorma enerjisi, 7-ci giin
159 clicormas faizi toyyin edilmis, ciicortinin tizlinliigu ol¢lilmiisdiir (Kond tosarriifat1 bitkilorinin
toxumlari, 2005).

Ozonlagdirma texnologiyasinin totbiqi lizro yumsaq bugda toxumlart Azorbaycan Milli
Aviasiya Akademiyasinda - 5000 ppm x 20 min. (11,5 mq x 20 daq.) - 15000 ppm x 20 dog.
(34,5 mq x 20 dog.) rejimlorinde iglonmigdir. 5 miixtolif tocriibe variantinda toxumlar 0,005
nisbatinds (1000 qr dono 5 qr spor) siini sokildo sirayatlondirilmislor (Lantukas Z, Ruzgas V.
2007). Toxumlarin sopin qabagi ozonlasdirma texnologiyasi ilo islonmosi zamni 14 sutka dinco
goyuldugdan sonra sopin aparilmasinin stimulyasiya effektliliyini nozors alaraq, bark siirmonin
secilmis inokulum dozalars1 totbiq edilmaklo todqiqat materiali olan sortlarin doni miixtolif ozon-
hava qarisi81 rejimlori ilo i1slonmis vo 14 giindon sonra ciicormoys qoyulmuslar. Tocriibs nozarat
do daxil olmaqla 8 varianda, 4 tokrarda aparilmigdir. Toxumlarin sopin keyfiyyeoti (clicorma
enerjisi vo clicormo faizi) standart metodika ilo miioyyon edilmisdir (Kond tosarriifat1 bitkilorinin
toxumlari, 2005).

NOTICOLOR VO ONLARIN MUZAKIROSI

Bark siirma teliosporlari ilo inokulyasiya, adston toxumlarin quru sporlarla qarisdirilmasi ilo
aparilir. Todqiqateilar torofindon bork siirmoys gars1 davamliliq {i¢iin saho sinaglarinda miixtolif
inokulum dozalarn istifads edilmisdir, 1000 qr toxum ii¢iin 0,2 qr—dan (Pospisil va.b 1997) 5 qr
(Liatukas vo Ruzgas 2007) 10 gr-a qador (Goates 1996) teliospor, an genis istifado edilon doza
1000 gr toxum iiglin 1-2 qr teliospordur. Koch vo Spiess (2002) istixanada apariulan sinaqlar
ticiin 1000 gr toxuma 1 qr vo saha tocriibasi ti¢iin 2qr, sonralar iso 2-3 gr teliospor (Koch et al.
2004) istifado etmiglor. Banziger vo b (2003) miioyyan etmislor ki, 1000 qr toxuma 0,5 gram
teliospor dozasi ¢ox azdir vo tocriibolorindo bu dozam iki dofo artirmiglar. Bozi miislliflor
miixtolif dozalarin slirmo infeksiyasi soviyyasing tosirini todqiq etmislor. Pospisil vo b. (2000)
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1000 gr toxuma 1 qr, 5 qr vo 10qr teliospor olmaqgla ii¢ doza ilo smnaq aparmis, lakin siirmo
infeksiyasinda shomiyyatli (ehtimalll) forq agkar etmomislor. Benada vo b. (1995) 1993-cii ilds
13 sort vo 1994-cii ildo 22 sortun inokulyasiyasi {i¢iin 50 qr toxuma 1 mq vo 10 mq teliospor
olmagla ¢ox az dozalar totbiq etmiglor. Siirmo infeksiyasinin ortalama giymaoti uygun olaraq
14.8% va 2.5% toskil etmisdir. Polisenska va b. (1998) 1000 gqr toxuma 0,2 gr teliospor inokulum
dozas! totbigi ilo apardiglari tocriibelords siirmo infeksiyas1 45% (Ina sortu) catmgdir.

Miixtoalif inokulum dozalr totbiq edilon oksor tocriibalorde doza yiiksok oldugca siirmas ilo
sirayatlonma do yiiksok olmugdur.

Dumalasova vo b. (2006) 25 odad bugda donino 0.5 qr, 0.25 qr, 0.05 gr vo 0.005 gr
teliospor inokulum dozasini totbiq etmislor. Bork slirmoys davamliligina géro forqlonon 3 sort
inokulyasiya edilmisdir (Dumalasova & Bartos 2008). ©vvalki illordo qoyulmus todqgiqatlarda
(Dumalasova & Bartos 2006 a, b) Bill sortu davamlli, Brea orta davamli vo Samanta sortu iso
hassas kimi qiymetlondirilmisdir. Bu sortlar miixtolif inokulum dozalarinda inokulyasiyadan
sonra miixtalif sirms infeksiyasi soviyyosi gostormisilor. Bill sortunda heg¢ bir inokulum dozasi
2,4%-don artiq infeksiyaya sobab olmamisdir. Asagi dozada infeksiya miisahids edilmomisdir.
Brea sortunda inokulum dozasinin artmasi ilo slirmo infeksiyast 5.8%-don 27.4%-o qodor,
Samanta sortunda iso 0.6%-don 37.4%-o qoder todricon artmigdir.

Oxsar naticolor miixtalif muslliflor torafindon avvallor do geyd edilmisdir (Fadrhons.1955;
Geshele, 1978).

Beloliklo, aydin olur ki, slirmo infeksiyasi inokulum dozasi vo sortlarin davamliliq
doaracesindon asilidir. Sortun davamliligr yiiksok oldugca inokulum dozasinin artmasi ilo slirme
infeksiyasinin artiminda azalmalar miisahids oluna bilar.

Bunlar1 noazors alaraq, todqiqatlarimizda miixtolif inokulum dozalarinin (1000 qr dono
0,005, 0,05, 0,25, 0,5,1,0 vo 5,0qr spor) yumsaq bugda sortlarinda toxumun sopin keyfiyyotino
tosiri Oyronilmisdir (Codval 1.).

Cadval 1. Miixtalif inokulum dozalarinin yumsaq bugda sortlarinda toxumun sapin keyfiyyatino

tosiri
Sort/Infeksiya doracasi

inokulum Matin Qirmz giil-1 Marxal
dozalari, Ciicor ma|Ciicor m9| Ciicort |Ciicor ma|Ciicor ma| Ciicar |Ciicor ma|Ciicor md| Ciicor
qr/1000qgr enerji faizi, |ininuzun| enerji faizi, [tinin uzun| enerji faizi, [tinin uzun
don si,% % lugu,m si,% % lugu, si,% % lugu,

M mm mm
0 49,0 92,5 215 45,0 90,1 210 42,2 91,3 212
0,005 47,0 91,5 215 42,5 86,2 209 40,6 88,7 207
0,05 46,7 91,2 212 411 81,4 205 39,0 85,0 201
0,25 45,8 90,0 200 40,0 78,0 200 37,5 81,1 187
0,5 43,5 88,3 191 37,5 74,2 185 35,0 77,6 172
1,0 400 | 8572 180 32,0 70,6 171 30,0 73,4 155
5,0 358 | 73,0 150 26,2 60,4 135 212 655 95

Naticoda bark siirme xostoliyine miixtalif davamliliga malik sortlarda toxumlarin ciicorma
enerjisi vo faizi gostoricilorinin azalmasina gors 5 qr inokulum dozasinin effektli oldugu askar
edilmisdir.

Inokulum dozasi atrdigca todqiq edilon gdstoricilorin do azalmasini nozers alaraq ozon-hava
qarigig1 rejimlorinin tosirinin daha aydin miisyyenlasdirilmasi ii¢lin yiiksak inokulum dozasi
secilmigdir.

Tadqiqatin sonraki marholasinda bark siirma sporlari ilo segilmis inokulum dozasinda (5 qr)
stini sirayatlondirilmis, Matin, Qirmiz1 giil-1 vo Marxal payizliq yumsaq bugda sortlarinda ozon-
hava qarig1g1 rejimlorinin toxumlarin sapin keyfiyyatina tasiri tadqiq edilmisdir.
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Tocriibo variantlarinin nozarot varianti ilo miigayisosi zamam tadqiq edilon sortlarda
toxumlarin clicormo enerjisi vo ciicorma faizi qiymetlorinin genis intervalda doyismosi agkar
edilmisdir. Belo ki, bork siirmoyo davamli Motin, ortadavmli Qirmiz1 giil-1 vo ortahassas olan
Marxal sortu toxumlarinin ciicorma enerjisi vo ciicormasi, ozonun yiiksok dozasinda artmisdir
(Cadval 2.).

Bu gostoricilor ohomiyyotli dorocodo doyismis, nozarot ilo miiqayisodo bork slirmoyo
davamli Matin sortunda Inokulyasiya + Ozon Yiiksok (ozon dozasi 10000 ppm, 20.daq.)
variantinda ciicorma enerjisi 61,9% vo clicormas faizi 98,0%, ortahossas Marxal sortinda clicormo
enerjisi - 61,0% olmus, clicormo faizi iso maksimum qiymoto (96,8%) c¢atmigdir. Miivafiq
olaragbu sortlarda ciicorma enerjisi nazaratlo miiqayisada (47,0%; 41,3%) 24,1% va 32,3%,
clicorma 1s9 (92,0%; 90,8%) 6,1% vo 6,2% artmisdir. Oxsar notico, bark siirmoyo ortadavamli
Qirmiz1 giil-1 sortunda da oldo edilmisdir. Nozarot variantinda bu gostaricilor uygun olaraq 44,4
va 89,9% toskil etdiyi halda, qeyd edilon variantda clicorma enerjisi vo clicorms faizi 28,7 vo
8,1% artaraq, 62,3; 97,8% toskil etmigdir.

Cadval 2.Miixtolif 0zon-hava qarisigi rejimlarinin bark siirma sporlari ils siini siraystlondirilmis yumsaq
bugda sortu toxumlarinin sspin keyfiyyatina tosiri

Variant Rejimlor Yumsaq bugda sortlar
Moatin Qirmz giil-1 Marxal
Ciicorma | Ciicorma, | Ciicorma |Ciicorma,%| Ciicorma |Ciicormo,
enerjisi,% % enerjisi,% enerjisi,% %
INozarat 0 47,0 92,0 44,0 89,9 41,3 90,8
Ozon Yiiksak 10000 59,0 93,8 59,7 95,3 62,7 94,3
ppm, 20 dog.
Ozon Stimulyasiya 250 ppm, 60,7 93,8 52,0 93,0 54,0 92,6
20 dag.
inokulyasiya 250 ppm, 58,6 92,7 50,5 90,0 55,6 92,0
+0zon Stumulyasiya 20 dag.
inokulyasiya 10000 61,9 98,0 62,3 97,8 61,0 96,8
+0zon Yiiksak ppm, 20 dag.
Ozon Stumulyasiya 250 ppm, 49,8 93,0 54,0 93,5 48,0 93,5
+inokulyasiy a 20 dagq.
Ozon Yiiksok + 10000 60,6 94,2 57,5 95,9 60,5 95,5
Inokulyasiya ppm, 20 dag.
INozarat + 0 45,0 91,3 41,0 62,0 33,0 58,3
inokulyasiya

Belolikls, ciicorma enerjisi, ciicorma faizi vo biometrik gostoricilorin toyini zamani
qiymatlondirmads yiiksok inokulum dozasi vo ozonun yiiksok rejimi variantinin daha effektli
oldugu miioyyon edilmisdir. Belo ki, asagi inokulum dozasinda ozon-hava qarisigl ilo tosir
etdikdo sirayotlonmo miisahido edilmomis, orta inokulum dozasinda siraystlonms zaif olmusdur.

Ozonun stimulyasiya dozasinin tosiri ilo do eyni natica alinmis, lakin yiiksok inokulyasiya
dozasinda toxumlarin cilicormasi ilo yanasi siirma sporlarinin da clicormasi miisahids edilmisdir.

Aparilmis todqiqat noticosindo payizliq yumsaq bugda toxumlarimin bork slirmo
infeksiyasima qargt 10000 ppm x 20 doq. rejiminds ozon hava qarisigr ilo sopin qgabagi
islonmasinin magsadsuygunlugu miioyyan edilmisdir. Toxumlarin ozon-hava qarisigi ilo daha az
dozada islonmasinin onlarda siikunotdon ¢ixma vo sonraki proseslori stimullasdirdigr kimi bark
siirmo patogenin ¢oxalmasini da stimulo etdiyini nozors alaraq yumsaq bugda toxumlarinin sopin
qabagi bu rejimds islonmasi moagsadouygun hesab edilir.
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NOTIiCO

Innovasiya texnologiyas1 kimi ozon-hava qarisig1 rejimlorininbork siirmo sporlari ilo siini
sirayatlondirilmis, bu xostoliyo davamli - Matin, orta davamli - Qirmiz1 giil-1 vo orta hossas
Marxal payizliq yumsaq bugda sortlarinda toxumlarin sopin keyfiyystino tosirinin todqiqi ilo
toxumlarin ozon-hava qarisiginin daha az dozasinda iglonmosinin onlarda siikunstdon ¢ixma vo
sonraki proseslalri stimullagdirdigi kimi bark slirms patogenin ¢oxalmasini da siirstlondirdiyini
nozoro alaraq yumsaq bugda toxumlarinin sopin gabagr 10000 ppm x 20 dog. rejimindo
islonmasinin magsadauygunlugu askarlanmigdir.
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NCCJIEJOBAHUE HHOKYJISIPHBIX 103 TBEPIOU I OJIOBHHU U PEXKUMOB
O30HOBO-BO31YIIHOU CMECH HA COPTAX O3UMOMU MAT'KOU ITHIEHULIbI

C.M.MaMMeHOBal'3, T.I/I.Hn3aM032, A.I/I.I/IcaeBZ, E.P.I/IﬁparuMOB3

"Yucruryr Nenernueckux Pecypco HAHA;
2HauM0Ham)Haﬁ ABuanyonHas AKaJieMus;
SHay‘IHO-I/ICCJ'IG:):[OBaTeIIBCKI/Iﬁ WNuctutyt 3emnenenus MCX.

B crathe 00001IeHBI Pe3yNbTaTHl UCCIEAOBAHNN 110 TPUMEHEHHIO SKOJIOTHYECKH YUCTONH 030HOBOM
TEXHOJIOTHH B 00ph0€e ¢ TBEP/I0i TOJIOBHEH, KOTOPBINM CEPhE3HO CHUKAET YPOIKAHHOCTh U Ka4eCTBO 3e€pHA
3€pHOBBIX KyJIbTyp. M3BECTHO, 4TO, Kak W JUIsI BCEX IPYruUX OoJie3HEH, Hanbosiee SKOHOMHYECKH
OTIPaBJIaHHBIM METOAOM OOPBOBI ¢ TBEPAOH TOJIOBHEH SBISIETCS CO3JaHHE YCTOHYMBEIX COPTOB, HO B
HacTosIee BpeMs Kak HauOosiee 3(G(EKTHBHBIM METOJOM OOpbObI ¢ 3TOW OOJIE3HBIO SBISIECTCS
HCITOJIB30BaHUE TIPETTOCEBHON 00paOOTKH CEMSH XMMHUIECKIMH TIperapaTam.

HecMoTps Ha mMpoKOe UCTIOIB30BAHKUE 3TOTO METO/1a, MHPHUIMPOBAHKE TOCEBOB TBEPIOH TOJOBHEH
MPOJODKUTENBHO TMOBTOpsieTcs. MHOTAa 3TO TPOUCXOAMT MO TPHYMHE TOr0, 4YTO (DYHTHIIHIIBI,
MCIOJIb3yEeMbIE TPH MPEANOCEBHON 00pabOTKe, BHIOMPAIOTCS HENPABUIBHO WM Ja)Ke HE MPUMEHSIOTCS.
B cBsi3u ¢ HapymIeHHEM SKOJOTUYECKOTO OajaHca BO3MOXKHO MPUMEHEHHE MPETapaToB, H3TOTOBICHHBIX
U3  TNPUPOIAHBIX  OPraHUYECKHX  COCJUHEHUH,  AHTArOHUCTHUYECKUX  MHUKPOOPIaHU3MOB U
ANEKTPOPHU3UOIOTHIECKAX MeTOAO0B. [loMHMO 3TOro, arpoTeXHUYECKHE MEPOIpPHATHS, TaKue Kak
paHHUI TIOCEB O3MMOM MILIEHUIBl WM TO3JHUM TOCEB SPOBOM MIIEHUIBI, JAIOT MOJOXKHUTEIbHBIE
pe3ynbTaThl B 00ph0e C TBEPIOH TOIOBHEH.

Jnst onpenenenust 3pGEKTUBHOTO PEKUMa 030HO-BO3IYIIHOW CMECH MPOTHB MH(EKIUH TBEPHOH
TOJIOBHHU, IPOBENEHBI HCCIENOBAaHHUS NPU HCKYCCTBEHHOM 3apAKCHUU CEMSIH Pa3IMYHBIMH J03aMHU
WHOKYJISTHTA, HA MECTHBIX COPTOB MSTKOW MIIEHHIBI C Pa3IMYHON CTEMeHbI0 ycroiumBocTH. CeMeHa
copToB MsTkoW mmeHunbl MatuH, ['pipMbI3EI THON-1 ¥ Mapxan ObLIM UCKYCCTBEHHO 3apaXKCHBI, a
MOKAa3aTeNd IMOCEBHOTO KayecTBa HCCIEAOBAaHBI B JIA0OPAaTOPHBIX  YCIOBHAX, W  OMNpeIeNieHa
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ONTUMaJIbHASA 1032 MHOKYISIHTA JUIsL BBIOOpA 3(PEKTHBHOTO PEKUMa 030HO-BO3IYLIHON CMECH MPOTUB
3TOH OO0JIe3HN.

Hccnenoanne mpoBomuiock B Jabopatopun  “KoHtponb Oomesnedt wm Bpemuteneii” HUU
3eMIIe[ieNiisl C KCIIONB30BAHUEM CMECH TEIHOCIOp, COOpPaHHBIX W3 WH(HUIMPOBAHHBIX KOJOCHEB, C
OCHOBHBIX TIOCEBaX 3€pHOBBIX B A3sepOaiimkane B 2017-2018 BererarmonHbii nepuos. MccinemnoBanue
MOKA3aJ10, 9YTO MPOICHT BCXOXKECTH M OMOMETPHUYECKUE TTOKAa3aTeNln KaKAOH M3 TPEX COPTOB MEHSIETCS
C YBeIMYEHHEM J03bl HHOKYJISHTA. JTa OBII0 HU3KOH y YCTOHYHMBOTO K TBEPIOI TOJOBHE COPTa MSTKON
nmenuiibl Matun (26,9%; 21,1%; 30,2%) ¥ CpaBHUTEIBHO BBICOKOH y CpPEIHEYCTOWYMBOIO COpPTa
I'eipmerset Tron-1 (41,8%; 33%; 35.8%) u cpeaneuyBcrenpHOro copra Mapxain (49,8%; 28,3%; 55,2%).
Kpome Toro, mocie ompeneneHus ONTHMANBHON 036l MHOKYJISIHTA Ha JITHX COpPTaX, TakkKe ObUIH
WCCIICIOBaHbl Pa3IMYHbIE PEKHUMBI O30HO-BO3AYIIHOW CMECH M, KaK pe3yiabTaT, ObUT yCTaHOBJIEH
ontuManbHbIi pexxum (10000 4y / M X 20 MUH) TPOTUB HH(QEKIIUH TBEPAOH TOJIOBHU.

KuioueBble ciaoBa: TBepnas TOJIOBHA, N03bl WHOKYJSHTA, MATKAs MIICHHUIA, COPT, BCXOXKECTH,
030HOBO3IYIIHAs CMECH

INVESTEGATION OF INOCULUM DOSES OF COMMON BUNT AND REGIMES OF
OZONE-AIR MIXTURE ON WINTER BREAD WHEAT VARIETIES

S.M.Mammadova®®, T.1.Nizamov?, A.l.IsaeV?, E.R.Ibrahimov®
LANAS Genetic Resources Institute
’National Aviation Academy
*MA Research Institute of Crop Husbandry

The article summarizes the results of research on the use of ecologically pure ozone-air mixture
technology against the common bunt disease, which seriously damages the productivity and grain quality
of cereal crops. It is known that, like all other diseases, the most economically feasible method of disease
control is the creation of resistant varieties, but now the most effective method of common bunt control is
the use of pre sowing seed treatment by chemicals. In spite of the widespread use of this method infection
of the crops by common bunt is persistent.

This is sometimes due to the fact that the fungicides used in the pre-sowing are not correctly chose or
not used. It is possible to apply preparations made from natural organic compounds, antagonistic
microorganisms and electrophysiological methods to the disease-causing fungi in violation of
environmental balance. Apart from these, agrotechnical measures such as early sowing of winter wheat or
late sowing of spring wheat have positive results in the control of Common bunt.

To determine the effective ozone-air mixture regime for common bunt infection, studies were
conducted under artificial infection of seeds with different inoculum doses on local bread wheat
varietieswith varying degrees of resistance. Seeds of bread wheat varieties Matin, Girmizy gul 1 and

Markhal were artificially infected, and the sowing quality indicators was investigated in laboratory
conditions, and the optimal inoculum dose was determined to select the effective ozone—air mixture.

The research was carried out in the “Disease and pest Control” Laboratory of the RI of Crop
Husbandry, a mixture of teliospores made from spikes that were infected in major wheat fields in
Azerbaijan during the 2017-2018 growing season was used. The study showed that at each of the three
varieties, by increase of inoculum dosage germination ability of grains and biometrical indicators change.
This was low at resistant winter bread wheat variety Matin (26,9%; 21,1%; 30,2%) and relatively high at
medium-resistant Girmizy gul-1 (41,8%; 33%; 35.8%), and medium-sensitive variety Markhal (49,8%;
28,3%; 55,2%). Also, after the optimal inoculum dosage was determined in these varieties, the effects of
different ozone air mixture regimes were also investigated and, as a result, an optimal regime (10000 ppm
x 20 min) was determined against common bunt infection.

Keywords: common bunt, inoculum doses, bread wheat, variety, germination, ozone air mixture
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AZORBAYCAN POPULYASIYASINDA SIDIiK KiS9Si XORCONGI DIAQNOZU
QOYULMUS XOSTOLORDO NQO1 GENi C609T POLIMORFIiZMININ ToDQIQi

“ZM.MOMMODOVA®, Bi.BAYRAMOV', C.S.MUSAYEV?, R.SOLAN’t.ii.f.d, M.O.ABBASOV"
b.ii.f.d., dosent

YAMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106,Azadlq pr., 155

zeyneb.mamedova95@mail.ru

2Azarbaycan Tibb Universiteti, Patoloji Anatomiya Kafedrasi, Baki, AZ1022, ©.Qasimzadbs kii¢.,14
SMorkozi Nefigilor Xastoxanasi, Baki, AZ1025, Yusif Saforov kiig., 21

Sidik Kisasi xarcongi ifrazat sistemindo on cox rast galinon xar¢ang novlorindan biridir. Sidik
kisasi xarcongi sidik kisasinds normal kecid hiiceyralorin badxassali fenotip qazanaraq nazaratsiz
sakildo coxalmasi naticasindd yaranmir. NQO1 geni polimorfizminin sidik kisasi xorcangi riskini
modulyasiya etdiyi miidyyan edilmisdir. Son dévrlords aparilan tadqiqatlar,NQOL geninin sidik
Kisasi xorcongi toxumasinda ekspresiya saviyyasinin artdigim1 va NQO1 geninin kanserogenezdas rol
oynadigim gostormisdir. NQO1-in kimyavi miidafiodaki rolu genis sokilds tadqiq edilmis, struktur
va mexanizmlori ilo bagh atrafli malumatlar slds edilmisdir. NAD (P) H kinon oksireduktaza 1
(NQO1 geni torafindon kodlamir), kinonlarin metabolizmini Kataliz edir va biitiin toxuma
novlorinda ekspresiya edilorok bir cox xar¢ang toxumasinda yiiksak soviyyodo ekspresiya gostoran
II fazamin sitozolik fermentidir. Cari tadqiqat isindo PZR-RFLP metodundan istifado etmoklo
Azarbaycan populyasiyasinda NQO1 genin C609T polimorfizmi déyranilmisdir. 25 xastoys aid sidik
niimunasindon vo 31 nafordan ibarat praktik saglam insanlardan kit protokoluna uygun olaraq
DNT izold edilmis vo PZR reaksiyas1 qoyulmusdur. Naticalorin tohlili gostarmisdir ki, xastalora aid
niimundlords CC, CT, TT allellorinin tezliyi miivafiq olaraq 48%, 48% va 4% taskil etmisdir.
Kontrol qruplarda iso bu faiz 58,06%, 38,7% va 3,22% soklinda doyismisdir. C vo T allellorinin
rast golmo tezliklari iso kontrol qrupu iiciin 77,42% va 22,58% olmusdur. Xasto qrupunda iss bu
ragom miivafiq olaraq 72% va 28% askar edilmisdir (P<0,05). Miisahids edildiyi kimi, kontrol
qrupu ilo miiqayisado mutant T allelin rastgalma faizi xasto qruplarda daha yiiksokdir. Lakin,
alinms naticalarin statistik tahlili NQO1 geninin 6-c1 eqzonunda C—T polimorfizmi ilo sidik Kisosi
xor¢onginin  marhale va doracasi arasinda statistik ohomiyyatli assosasiyanin olmadigim
gostormisdir.

Acar sozlar: sidik kisasi xar¢ongi, NOOI, DNT, PZR, RFLP
GIRIS

Sidik kisasi xor¢ongi sidik kisesindoki normal kecid epitel hiiceyralorinin “malign” vo ya
“bodxassoli” fenotip qazanaraq nozarotsiz sokildo ¢oxalmasi noticosindo meydana golir. Sidik
kisosi xorgonginin 95%-ni urotelial karsinomalar togkil edir (Robbins et al., 2010). Qorb
Olkolorindo aparilan todqiqatlarassason, sidik kisosi sislori rastgolmo sixliglarina gora kisilords
dordiincii sirada yer alib biitlin xar¢ong novlarinin 5-10%-ni, qadinlarda ise sokkizinci sirada yer
almagqla biitlin xor¢ong ndvlarinin 4%-ni toskil edir (Sanyal S et al, 2004). Sidik kisasi xar¢angi
epitelial, ozalo invaziv vo metastatik olmaqla, 3 osas basliq altinda tadqiq olunur. Sidik kisosi
sislorinin histopatoloji olaraq, toxminon 90%-ni transizyonal hiiceyrali (keg¢id hiiceyrali)
karsinoma (TCC), 57%-ni skuamoz hiiceyrali (yasti epitelial hiiceyrali) karsinoma, 1-2%-ni
adenokarsinoma, 12%-ni geyri-differensiyal (nondifferansiye) karsinoma vo mikst sislori toskil
edir. Nadir goriilon sidik kisosi epiteliyal sislorine villoz adenoma, karsinoid tiimor,
karsinosarkom vo melanoma daxildir. Homg¢inin sidik kisosindo feokromasitoma, linfoma,
koriokarsinoma va mezenximal tipli geyri-epitelial siglor do nadir ds olsa rast golinir (Botteman
etal., 2003).
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Sidik kisasi xargonginin etiologiyasinda sigaret, peso kanserogenlori, xroniki sistit, miialico
magsadli siklofosfamid tipli dorman maddslorinin istifadesi, pelvik radioterapiya, genetik
faktorlar, cinsiyyat, yas vo irq kimi amillor miihiim yer tutur.Bu etioloji faktorlardan on 6ndo
goloni siqaretdon istifadadir (Jung et al., 2000). Sigaret ¢okon insanlarda sidik kisasi xorgoginin
yaranma riski toxminon 3-7 dofs artdig1r miioyyon edilmisdir (Robbins et al., 2010). Sidik kisasi
xor¢onginin etiopatogenezindo tiitliiniin torkibindo yer alan benzo(a)piren, polisiklik aromatik
hidrokarbonlar vo aromatik aminlorin (2-naftilamin, 4-aminobifenil) vacib rol oynadigi miioyyan
edilmigdir (Caoet al., 2005). Sidik kisasi xar¢onginin etiologiyasinda pess kanserogenloriikinci
siradadir. Boya, tokor, dori, kagiz, kosmetika vo neft sonayesindo isloyanlorin moruz qaldiglar
peso kanserogenlori arasinda anilin boyalari, 2-naftilamin, 4-aminobifenil vo benzidin asas yer
tutmaqdadir (Stadler, 1993).Bakterial infeksiyalar vo uzun miiddot istifado olunan sidik kisosi
kateterlori kimi miixtalif soboblordon dolayr meydana galon xroniki iltihab noticasindo sekresiya
olunan nitritvo nitrozaminlorin miixtolif proseslors tosir edorak hiiceyrs proliferasiyasini artirdigi
da moalumdur (Stonehill et al.,1996). Aparilan aragdirmalar pelviso totbiq olunan radioterapiyanin
da sidik kisosi xorcongina sobab ola bilocoyini gostorilmisdir (Neugut et al, 1997). Yiiksok
dozada radioterapiyanin kimyaterapiya ilo birlikds totbiqi bu riski daha da artirmaqdadir (Tuttle
et al., 1988). Sidik kisosi xar¢onginin inkisafinda yas faktoru da vacib rol oynayir. Sidik kisasi
xorgongi osason orta vo daha yasl insanlarda rast golinir. Yeni diaqnoz qoyulan xastalorin
toxminon 90%-1 60 yas vo ondan yuxari olub, 35 yasdan asagi nadir hallarda rast golinir
(Gloeckler Ries et al., 2003).

Sidik kisosi xor¢ongi diagnozu qoyulan xostolordo on ¢ox rast golinon simptom
hematuriyadir.Makroskopik hematuriya rast golinon insanlarda xsr¢ongdiagnozunun qoyulmasi
13-34,5% arasinda doyisir (Khadra et al., 2000).Mikroskopik hematuriya zamani isa xastalorin 5-
10%-do sidik kisasi xor¢onginog rast golinir (Edwards et al., 2010). Tez-tez sidik ifrazi, ani sidik
ifraz1 hissi vo buna oxsar “iritatif” simptomlar sidik kisosi xor¢onginin erkon xobar¢isi ola bilor
(Tissot et al., 2004).

Sidik kisasi xorgonginin diagnostika vo miialicosi miiddstindo istifado olunan osas qizil
standart tisul sistoskopiyadir. Bu zaman sistoskop cihazi vasitosilo sidik kanalindan sidik
kisosino daxil olunaraq sidik kisosi miiayino edilir. Bodxassali sis slibhosi olan xostolora ilk
novbado fleksibl sistoskopiya totbiq edilir (Soloway et al., 2002).

Sidiyin sitoloji analizi xastaliyin diaqnozunda sistoskopiya tlisulu ilo yanasi olaraq istifads
edilon vacib vo geyri-invaziv bir tisuldur. Bu analiz ndviinds sidiys tokiilon uroepitelial
hiiceyralor morfoloji olaraq analiz edilir (Murphy et al., 1981).

Coxsayl todqiqatlarda sidik kisasi xor¢ongi diaqnozunda yliksok hassasliq vo spesifikliyo
sahib, minimal invaziv Usullar iroli stirilmiigdiir. Lakin, buna baxmayaraq xostoliyin
diaqnozunda qiz1l standart metod kimi istifado edilon, invaziv va bir qodar bahali iisul olan
sistoskopiya vo asag1 hassasliga malik sidiyin sitoloji miiayinosine alternativ diger diagnostik
tisullar praktikada tostiqini tapmamisdir. Bir ¢ox diagnostik lisullar iso sidiyin sitoloji miiayinosi
ilo birlikdo kombina olunmus sokilds istifads edils bilir (Van Rhijn et al., 2009).

NQO1 geni 16-c1 xromosomun uzun ¢iyni {izarindo (16q22) lokalizasiya olunmusdur.
Genin uzunlugu 20 kb olub, 6 eqzon va 5 introndan ibarstdir. Enzimin osas funksiyas1 redoks
tsikli ilo olagoli olaraq tok elektron itirilmalorini azaltmaqla reaktiv oksigen formalasmasinin
qarsisint  almaqdir  (Ernster,1987). Hiiceyra sistemlorindo  kinonlar1 yarikinonlara vo
hidrokinonlara reduksiya eds bilon reduktaza ziilallar1 vardir: NQO1 vo NQO2. Bu enzimlar,
NAD(P)H: Kinon Akseptor Oksireduktaza adlanan iki elektronlu reduktaza ailosinin tizvloridir.
NQO1l-in kimyovi miidafiodoki rolu genis sokildo tadqiq edilmis, struktur vo mexanizmlori ilo
bagli otrafli molumatlar oldo edilmisdir (Bianchet et al., 2004). Metobolik proseslords, reaktiv
metobilitlorin yaratdig1 zororlor I faza vo II faza detoksikasiya yolu ilo tonzimlonir. II faza
fermentlori ¢ox miihiimdiir, ¢linki I fazada omolo golon araliq mohsullar II fazanin son prosesi
ilo zororsizlosdirilir. Buna goro do II faza fermentlori kanserogenezds vacib rol oynaya bilir.
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NAD (P) H kinon oksireduktaza 1 (NQOL1 geni torofindon kodlanir), kinonlarin metabolizmini
kataliz edir vo biitiin toxuma ndvlorindos ekspresiya edilorok bir ¢ox xar¢ong toxumasinda yiiksok
soviyyada ekspresiya olunan II fazanin sitozolik fermentidir (Schlager et al., 1990).

Tadqiqatin moaqsadi: Cari todqiqat isindo mogsod Azorbaycanda sidik kisasi xorgongi
diagnozu qoyulan xastolordo NQO1 genininC609T polimorfizini 6yronmakdir.

MATERIAL VO METODLAR

Tadgiqgat isino Azorbaycan Respublikasi Sohiyys Nazirliyinin Mohkoma-Tibbi Ekspertiza vo
Patoloji Anatomiya Birliyindon sidik kisasi xor¢ongi diagnozu qoyulmus 25 xastoyo aid sidik
nimunolori daxil edilmisdir. Kontrol qrupunu iso 31 nofor saglam soxs toskil etmisdir.
Xastolordon sidik niimunalori, kontrol qruplarindan iso gan niimunolori gotiriilorok Genetik
Ehtiyatlar Institutunun Biotexnologiya sobosi, Insan Genetikasi Laboratoriyasinda DNT-nin
ekstraksiyasi hoyata kecirilmisdir. Sidikdon DNT ekstraksiya kit protokolu (GeneMATRIX
Basic DNA Purification Kit - EURx) osasinda iki morhalodo aparilmisdir. Qandan DNT
ekstaksiyasi iso Sacace DNA sorb B kit protokolu osasinda hoyata kegirilmisdir. Alinan DNT-
lorin komiyyat vo keyfiyyot gostoricilori nanodrop cihazinda 6l¢iilmiisdiir. Tatgigat isinde NQO1
C609T polimorfizmi {giin  5'-AAGCCCAGACCAACTTCT- 3 (forward) vo 5 -
TCTCCTCATCCTGTACCTCT- 3" (reverse) primerindon istifado edimoklo PZR reaksiyalari
qoyulmusdur. Alinmig PZR amplikonlart Hinfl restriksiya enzimi (New England Biolabs)
vasitasilo islonilmis (inkubasiya 37°C-dir) vo aqaroz gel {izorinds naticalor tohlil edilmisdir. DNT
fragmentlorinin restriksiya enzimi ilo kosilmasi naticosindo; C/C: 271 bp; C/T: 271, 151 vo 120
bp; T/T: 151 vo 120 bp soklinds olmusdur. Sidik kisasi xor¢ongi diagnozu qoyulmus xostalorde
sisin morhals vo doraco baximindan qiymotlondirilmasi Mahkoma Tibbi Ekspertiza vo Patoloji
Anatomiya birliyinds aparilmigdir.

Noaticalor statistik metodlarla yronilorak hipotezo uygunluq baximindan test edilmisdir.
Biitiin statistik analizlor SPSS programinin 17.0 versiyast ilo test edilmisdir. Parametrlor
arasindaki assosasiya Fisher’s exact vo Pearsonun chi square testloriylo qiymatlondirilmisdir.
P<0,05 statistik olaraq etibarli qobul edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat qrupunu togkil edon 25 xastadon 21-1 kisi, 4-ii iso qadindir. Xastolorin ortalama
yaslar1 58,8+11,7 (29-81) toskil edir. 31 kontrol qrupunu togkil edon insanlarin ortalama yasi iso
44,4+11,2 (28-69) toskil edir. Bad xassoali sis askar edilon kisilorin 23,8 %-do (5/21), gadin
xostalorin is9 25%-do (1/4) yiiksok doracali urotelial karsinoma askarlanmigdir.

Umumilikds, 25 xastonin 6-da yiiksok (G3), 18-do isa asag1 doracali (G1) sis askarlanmusdir.
Sisin morhoalasi baximindan iso xasta kisilordon 71,4%-i sisin Ta (15/21), 9,52%-i T1 (2/21),
14,2%-i (3/21) T2 morholosindadir. Xosto qadinlarin iso 75%-1 Ta (3/4), 25%-i iso (1/4) T1
morholosindadir. Bir nofor xostonin sis dorocasi vo morholosi haqqinda iso molumat oldo
edilmomisdir.

Polimorfizmin xasto vo kontrol qruplar arasinda Hardy-Weinberg ganunauygunlugunun
olub-olmadigini miioyyon etmok {igiin chi-square testindon istifado olunmusdur. Genotip ila
xostolik arasinda assosasiyanin qiymotlondirilmosi liclin risk dorocasi  (OR(95%CI))
hesablanmisdir.

Noticolorin tohlili gostormisdir ki, xastolors aid niimunslorde normal CC, heteroziqot CT vo
mutant TT allellorinin tezliyi miivafiq olaraq 48% (12/25), 48% (12/25) va 4% (1/25) olmusdur.
Kontrol gruplarinda iso bu nisbat 58,06% (18/31), 38,7% (12/31) va 3,22% (1/31) soklindo
doyismisdir. C vo T allellorinin rastgalma tezliklori iso kontrol qrupu {igiin 77,42 % va 22,58 %
olmusdur. Xasta qrup tigiin iso bu rogom 72 % va 28 %-dir. (codval 1)
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Cadval 1.Xossto va kontrol gqrupunda statistik testin naticalari

Genotiplor va allellor Say Xasto grup Tezlik Say Kontrol qupTeZ“k
cC 12 48 18 58.06
CT 12 48 12 38.71
TT 1 4 1 3.23
C 18 72 24 77.42
T 7 28 7 22.58
2y Pdayori 2y Pdoayori
Hardy-Weinberg 0.555 0.758 0.388 0.824
Statistik testlor
2x Pdayori OR (95%0Cl)
CC T 0.078 0.78 0.667 (0.04 - 11.72)
cC 0.564 0.453 0.667 (0.23 - 1.92)
CT 0.488 0.485 1.462 (0.50 - 4.25)
TT 0.024 0.877 1.25 (0.074 - 21.04)
C,T 0.217 0.642 0.75 (0.22 - 2.52)
CC,CT, TT 0.564 0.754 -

Cadvoldon do miisahido edildiyi kimi, kontrol qrupuna nisbaton xosto qruplarinda mutant
allelin (T) tezliyi daha yiiksokdir. Lakin statistik analizin naticesi gostordi ki, NQO1 C609T
polimorfizmi ilo xastoliyin demoqrafik gdstoricilori, sisin morhalasi vo doracasi arasinda statistik
baximdan etibarli bir slago yoxdur. Bu iss todqiqatda kifayst godor niimuns sayimin olmamasi
ilo olagoli ola bilor.Sokil 1-do aqaroz goriintiisundo NQO1 geninin homoziqot va heteroziqot
formalar1 gostorilmisdir.

Sokil 1. Agaroz gel goriintiisii. Quyu 1,2,5- normal homozigot CC alleli, Quyu 3- Ladder 100 bp, Quyu
4,6-heterozigot CT alleli

NQO1 geni polimorfizminin sidik kisasi xor¢ongi riskini modulyasiya etdiyi miioyyon
edilmigdir. Son dovrlordo aparilan todqiqatlarda, NQOZ1 geninin sidik kisosi xar¢ongi
toxumasinda ekspresiya soviyyosinin artdigi vo onun kanserogenezdo rol oynadigini
diisiindiirmokdadir (Choudry et al., 2001).

NQOL1 geninin 6-c1 eqzonun 609-cu kodonunda sitozinin timina (prolin-serin) doyismasi ilo
naticalonan tok nukleotid polimorfizmi insan populyasiyanin 50%-do rast golinir. Genin 609T
formas1 iso ohalinin 10%-do miisahido olunur. Bu faiz ayri-ayr1 etnik qruplar arasinda
dayiskanlik gostarir. Bels ki, Qafqaz vo Afrika orazisinds yasayan insanlarda 609 TT genotipi 2-
5%, Asiyada isa 20% toskil edir. (Wiencke et al., 1997; Traver et al., 1997; Kelsey et al., 1997).
Normal gen alleli ilo miiqayisads (C/C), homoziqot variantlarda (T/T) quinone reductaza
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enziminin aktivliyi yalmiz 2-4%-dir. Halbuki heterozigot variantlarda (C/T) enzimin aktivlik
soviyyasi normadan 3 dofs azdir (Kuehl et al., 1995).

2011-ci ildo Kosmir populyasiyasinda aparilan todqigat isindo, allel variantlarin (CT/TT)
tezliyi xosto qrupunda 32,2%, kontrol grupunda iso 23,3% olmusdur (P<0.05). Umumilikds,
NQO1 geninin allel variantlar1 (CT/TT) kontrol qrupu ilo miigayisodo yiiksok tapilmis vo
xorgongyaranma ilo assosasiyasi agkar edilmisdir (OR = 1.90; 95% CI 1.17-3.04; P<0.01).
Bununla yanasi, NQOL geninin allel variantlar1 (CT/TT) siqaret istifadogilorindo 3 dofo daha
yiikksok sidik kisosi xorgongi riski ilo olagoali olmusdur.Bu todqiqata osason Kosmir
populyasiyasinda, xiisusilo siqaret istifadogilori arasinda bu variant allelor sidik kisasi
xar¢onginds fordi hossasliq gostora bilar (Arshad A. Pandith et al., 2011).

NQO1 geni C609T polimorfizmi ilo sidik kisasi xorcongi riski arasindaki assosasiyant
gostoron ¢ox sayli todqiqatlar aparilmisdir. Lakin, buna baxmayaraq tutarli noticolor oldo
edilmomisdir. Cindo aparilan metaanalizo 11 todqgiqat isi daxil edilmisdir ki, burada timumi
xastolorin say1 2937, kontrol qruplarmin say1 isa 3008 toskil etmisdir. Umumilikdo, sidik kisosi
xor¢ongi vo NQO1 C609T polimorfizmi arasinda assosasiya askar edilmomisdir(T/C, (OR) =
1.12, 95 % CI (95 %ClI) 0.99-1.26, P OR = 0.069; for TT versus CC: OR = 1.31, 95 %CI 0.95-
1.81, P OR = 0.100; for TT/CT versus CC: OR = 1.06, 95 %CI 0.95-1.18, P OR = 0.304; for TT
versus CT/CC: OR = 1.29, 95 %CI 0.94-1.77, P OR = 0.112).Heterogenliys uygunlasdirildigdan
sonra, qalan 10 tadqgigatin meta analizi NQO1 C609T polimorfizmi vo sidik kisasi xar¢ongi riski
arasinda agkar bir olagonin oldugu goriilmiisdiir (for T versus C: OR = 1.18, 95 %CI 1.06-1.31,
P OR = 0.003; for TT versus CC: OR = 1.47, 95 %Cl 1.14-1.90, P OR = 0.003; for TT/CT
versus CC: OR = 1.16, 95 %Cl 1.01-1.34, P OR = 0.036; for TT versus CT/CC: OR = 1.39, 95
%Cl 1.10-1.75, P OR = 0.006). Buna osaslanaraq meta analizin noticosi NQO1 C609T
polimorfizmin sidik kisosi xar¢onginin yaranma riski ilo slagali oldugunu gostormisdir (Gong et
al., 2013)

Beloalikla, aparilan klinik todqiqat naticosindo miioyyan edildi ki, NQO1 gen polimorfizmi ilo
sidik kisasi xor¢onginin yaranmasi, inkisafi, sisin morhalo va doracosi arasinda pozitiv asossasiya
movcud deyildir. Bu magsadls do, sidik kisasi xar¢ongi ilaslagali digor genetikdoyisikliklorin
Oyranilmasine ehtiyac vardir. Bu totdiqat isinin daha boylik xaste vo kontrol qruplarinda yenidon
tokrarlanmasi tovsiya edilir.
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HNCCIEAOBAHHUE NMMOJIUMOP®U3MA C609T TEHA NQO1 Y BOJIbHBIX C IUAT'HO30M
PAKA MOYEBOTI'O ITY3bIPS B IOMYJISALMA ASEPEAMIKAHA

“3.M. Mamenosal, B.I/I.BaﬁpaMonl, I[.C.MycaeBZ, P.HIO.]IZIHa, M.A.AGGacoB’

"Wucruryr Nenernueckux Pecypcos HAHA
2A3ep6al71}1>1<aHCKHI71 MenunuHckuil Y HUBepcHUTeT, Kadeapa MaToIorn4eckoi aHaTOMUN
3 Lentpansuas bonsanna Hedrsaukos

Pak MmoueBoro my3wIpst SBISETCS OOHMM U3 HauboJiee pacIpOCTPaHEHHBIX BHAOB pakKa
BBIJICINTENILHON  CcHCTEeMbl. Pak MoOuYeBOro Mmy3bIpsi BO3HHMKAaeT B pe3yibTaTe MNpUOOPETCHHS
3JI0KaYECTBEHHOI0 (D)EHOTHNA M HEKOHTPOIMPYEMOI'O Pa3sMHOXXEHHS HOPMANBHBIX KJIETOK MOYEBOI'O
My3bIpSI.

beuto oOHapyxkeHo, yto mosimMopdusm reHa NQOI MomymupyeT pHCK paka MOYEBOTO ITy3bIPS.
Henasuue uccnenoBanus nokaszanu, uro red NQO1 1 moBbIlieHHE YPOBHS €ro SKCIPECCHU B TKaHU paka
MOYEBOT0 Iy3bIPsI UTPAOT OMPEACIHHYIO poib B KaHueporeHese. Poasp NQOI B xumuueckoil 3ammure
Obula TIHIATENILHO MCCiIe[oBaHa, Oblla TodydeHa moAapoOHas WHQOpPMAIMs O €ro CTPYKType |
mexaHmmax. NAD(P)H xuHoH-OkcupopenykTasa 1 mpezacraiseT coO0H IUTO30MbHBIH QepMeHT (a3bl
II, koTOpBIN KaTamU3UpPyeT METAa0OIN3M XHHOHOB M JKCIIPECCHPYSACh BO BCEX THIIAX TKAHEHW MPOSIBIIIET
BBICOKYIO 3KCIIPECCHIO U BO MHOTHX PaKOBBIX TKaHAX. B xome uccnenoBarus noaumopdusm C609Trena
NQOI1 Obu1 u3yyeH B a3epOaiiPKaHCKOW TNOMYJSAUMU ¢ HUcrojib3oBanueMm wmeroxa IILP-TIJIP®. Uz
00pa31oB Mo 25 GoNMbHBIX U 31 MpakTHYECKH 37J0POBOTO YeNOBEKa B cOOTBETCTBUH ¢ KitmpoTokomom
os1a Beigenena JJHK u mocrasnena peaxmust [1L[P. Aranu3 pe3yapTaToB MOKa3al, YTO YacTOTHI ajliesnel
CC, CT u TTy 6osibHbIX coctaisuid 48%, 48% u 4%, B KOHTPOJIbHBIX Tpynmax 58,06%, 38,7% u 3,22%
COOTBETCTBEHHO.

YacroTts!l BcTpeyaeMocTH ajuteneil C u T B KOHTPOJIBHBIX Tpymnmnax cocTasisiu 77,42% u 22,58% , B
rpymre nauueHToB 72% u 28% coorBercTBeHHO(P<0,05). IlokasaTens 1uid rpynmnsl MalueHTOB COCTABUII
72% n 28% cooTBeTCTBEHHO. BBIIO yCTaHOBIEHO, YTO MPOIEHT BCTPEYaEMOCTH MyTaHTHOTO auiens T B
rpynnax MalyMeHTOB ObUI BBILIE IO CPaBHEHUIO C KOHTPOJBHOM rpymmoi. OJHAKO, CTaTUCTHYECKHUN
aHaJIN3 Pe3yJIbTaToOB MOKa3aj, yTo Mexay noaumoppuzmom C — T B 6-m 3k30He rena NQOI1 u cragueit
paka MOUYEBOI0 My3bIps HE HAOIOAIOCh CTATHCTHUECKH 3HAYMMOM KOPPEJISIINH.

KuroueBble ciioBa: pak MmoueBoro my3bipsi, NQO1, THK, ITLP, ITIPD

STUDY OF NQO1 GENE C609T POLYMORPHISM OF PATIENTS DIAGNOSED WITH
BLADDER CANCER IN AZERBAIJANI POPULATION

“Z.M.Mammadova’, B.1.Bayramov*, J.S.Musayev?, R.Sholan®, M.A. Abbasov'
'Genetic Resources Institute of ANAS
*Forensic Azerbaijan Medical University, Pathological Anatomy Department
3Central Hospital of Oilworkers

Bladder cancer is one of the most common types of cancer in the urinary system. Bladder cancer is a
disease caused by malignant (cancer) cells in the tissues of bladder. The polymorphism of the NQO1 gene
has been found to modulate the risk of bladder cancer. Recent studies have shown that NQO1 gene
expression level increase in bladder cancer tissue and the NQO1 gene plays a major role in
carcinogenesis. The role of NQOL1 in chemical protection has been extensively investigated and detailed
information on the structure and mechanisms of NQO1 is provided. NAD (P) H oxidoreductase 1 is a
Phase 1l cytosolic enzyme that catalyzes the metabolism of the quinones, and is highly expressed in many
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types of cancer tissues. In the research, the C609T polymorphism of the NQO1 gene was studied in the
Azerbaijani population using the PZR-RFLP method. DNA was isolated from the 25 patients’ urine
samples and 31 practically healthy individuals according to the kit protocol and PCR reaction was
applied. Analysis of the results revealed that the CC, CT, and TT allele frequencies were 48%, 48%, and
4%, respectively. In the control groups, the allele frequencies were 58.06%, 38.7%, and 3.22%. C and T
allele frequencies showed with the result of 77.42% and 22.58% for the control group. In the patient
group, this figure was 72% and 28% respectively. The figure for the patient group was 72% and 28%,
respectively. Compared with the control group, the percentage of mutant T allele frequency was higher in
the patient groups. According the statistical analysis of the results, there was no statistically significant

correlation between the C — T polymorphism and the rate and degree of bladder cancer in the 6th exon of
the NQOL gene.

Keywords:bladder cancer, NQO1, DNA, PCR, RFLP
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THE ETHICAL ASPECTS IN GENE-EDITED HUMANS VIA CRISPR-BASED
SYSTEMS
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Genetic Resources Institute, Azerbaijan National Academy of Sciences, Azadliq ave 155, AZ 1106, Baku,
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Latest genome editing systems such as Zinc-finger Nucleases (ZFNs), Transcription
activator-like Effector-based Nucleases (TALENSs) and Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR)-based gene editing systems have more advantages in quantity
than secure quality. Nevertheless, CRISPR-based genome editing systems are more precise,
more efficient and more cheaper than previous genome editing methods. The prevention of
unintended consequences of CRISPR-based genome editing systems of human beings including
off-target effects and intended genome edits with unintended consequences by presence or
absence of off-targets should be considered by all governments worldwide. Based on ethical
aspect of CRISPR-based genome editing systems National Academies of Sciences, Engineering,
and Medicine published the considerable excerpts from highly developed seven (7) countries in
genome editing research below (Human Genome Editing: Science, Ethics, and Governance,
Copyright National Academy of Sciences).

Excerpts from Selected Calls Around the World for Continued Study and Public Discussion

1) China, the United Kingdom, and the United States - “This is an important moment in
human history and we have a responsibility to provide all sections of society with an informed
basis for making decisions about this technology, especially for uses that would affect
generations to come” (NASEM, 2016d, p. 8).

2) France - “Our recommendations include setting up a European committee of experts from
different disciplines to assess the scope, efficacy and safety of CRISPR—Cas9, and reviewing the
ban on all genetic modifications to the germline” (Hirsch et al.,2017, p. 30).

“(We recommend the) establishment of multidisciplinary discussions on the questions posed
by the techniques for the germline and embryonic genome editing . . . considered as part of a
wider debate on all the medical technologies . . . with potential effects on the genome of unborn
children and, possibly, that of subsequent generations” (ANM, 2016, p. 15).

3) Germany - “It is important to have an objective debate that informs all stakeholders in a
clear and transparent manner about the status of research and development into the techniques,
and to ensure that any decisions taken are based on sound scientific evidence” (Leopoldina,
2015, p. 27).

4) The Netherlands - “Public debate would give patients, care providers and society an
opportunity to discuss controversial issues, to assess the risks, advantages and conditions of
potential germline applications based on growing scientific insight, and to develop good
practices and further regulation” (KNAW, 2016, p. 3).

5) United Kingdom - “Active early engagement with a wide range of global stakeholders
will therefore be needed, which should include, but not be limited to, biomedical and social
scientists, ethicists, healthcare professionals, research funders, regulators, affected patients and
their families, and the wider public” (AMS et al., 2015).
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Furthermore, the report of Japanese scientists should be also significant and published.

Rationally, during 21st century we might see the chaotic results with including gene-edited
humans (GEHs) with increased mobility (more than Usain Bolt or Allyson Felix), increased
uncontrolled intelligence (more than Albert Einstein), increased uncontrolled and controlled
military skills and increased interpretation skills that might totally change or modify the global
security and existence of previous humanity cultures.

CRISPR is significantly benefitting, and is likely to improve, immunotherapy (R.T.
Manguso et al., 2017) , organoid engineering and development (J. Drost, R. van Boxtel et al.,
2017) , in vivo drug target identification (J. Chu, G. Galicia-Vazquez, et al.,2016) , machine
learning and artificial intelligence (S.H. Hough et al., 2016) , and disease-gene modification in
viable human embryos. The system offers nearly boundless potential to promote progress in
combating HIV (Z. Huang et al., 2017) , hemophilia (L.A. George et al., 2017) , cancer (C. WEeli,
F. Wang et al., 2018) , Duchenne muscular dystrophy (T.W.Y. Wong, R.D. Cohn, 2017) ,
amyotrophic lateral sclerosis (T. Gaj, D.S. Ojala et al., 2017), sickle-cell anemia (J.Wen et
al.,2017) , cystic fibrosis (G. Schwank et al., 2013) , infertility (Y. Wu, H. Zhou et al., 2015) ,
and any number of novel diseases. Due to clinical research possibilities humanity can imagine
how could CRISPR-based human genome editing systems affect for the future of humanity.

With respect to basic research with genome editing on the germline, the main areas of
controversy lie in the sharpness of the distinction between basic, pre-clinical and clinical
research on the germline with CRISPR; and in the possibility of “‘sleepwalk(ing)’ into a new
order as a result of uncontrolled technological momentum that results in poorly constrained
evolution and diffusion of new technologies” (Nuffield Council on Bioethics, UK, 2018). Three
key questions deserve ethical attention: firstly, whether the benefits of basic research outweigh
the risks of moving from basic research to clinical research too swiftly. Secondly, whether such
research is desirable or it violates fundamental values and interests. Thirdly, what effects of
allowing basic research with genome editing on the germline will have on ongoing debates on
the ethics of embryo research and of extending the 14-day limit to conduct such research (The
Ethics of Human Genome Editing, WHO).

Clinical research involving germline genome editing and its possible future once proven safe
and effective are the most contentious and debated aspects of this technology. Main areas of
controversy concern whether there is a need for germline genome editing considering the
potential benefits (e.g. in terms of increased reproductive autonomy of prospective parents and
the welfare of future persons) vis-a-vis the existence of alternatives and the relative risks of the
new technology, both for individuals and society. Additional areas of controversy concern
whether there could ever be an agreement on what counts as ‘safe enough’ to move from pre-
clinical to clinical research; whether the rights of disabled people may be undermined; and
whether human dignity would be significantly compromised by allowing germline genome
editing. These areas of controversy have been addressed by references to the human rights
framework, solidarity, notions of welfare and social justice. Open questions remain concerning
not only whether and, if so, how clinical research involving human germline genome editing
should be allowed, but especially concerning how to prevent increases in inequality, the
discrimination of disabled people, the weakening of social justice and solidarity that may result
from the diffusion of germline genome editing (WHO Expert Advisory Committee on
Developing Global Standards for Governance and Oversight of Human Genome Editing, 2019).

We need high-quality international investigations for minimising the long-term potential
genetic, epigenetic, economical, social and risks of CRISPR-based genome editing system. We
should focus an productive quality than unsafe quantity within research of human genome
editing systems worldwide. Peer-reviewed journals should encourage the scientists for
publishing CRISPR-based gene edited organisms (CRISPR-bGEQ) based on productive quality
than unsafe quantity for preventing above mentioned further negative consequences.
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CRISPR-OSASLI SISTEMLORLO GENI REDAKTO OLUNMUS INSANLARIN ETIiK
COHOTLORI
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CRISPR (clustered regularly interspaced short palindromic repeats - diizonli araliglarla
boliinmiis qisa palindromik tokrarlar) vo buna bagli genlordon (cas) (xiisusilo qisa palindromik
tokrarlar) ibarat CRISPR-Cas gen doyismo metodu son on ildo miiasir genetikada diinyanin an
nifuzlu genetika vo epigenetika {izorindo todqiqatlar aparan laboratoriyalar1 tarafindan
maksimum siirotdo istifado edilir vo tokmillogdirilir. CRISPR gen redakto sistemi oslindo
bakteriyalarda moévcud olan virusdan immun miidafio sistemi olaraq ilk dofo kosf edilib.
Eukaryotik canlilarda CRISPR vo Cas kimi immun miidafis sistemi olmadig: tigiin, hodof genlor
tizorindo Cas proteinleri plazmid vektorlar ilo hadof hiiceyralora kogiiriiliir. Bu vektorlar
daxilinda Cas proteini kodlayan va bu proteini yonlandiracok kémokgi (single guide RNA —
sgRNA) RNT istifads edilir. CRISPR-Cas9 sisteminin ucuz, effektiv vo asan metod olmasi bu
metoda har giin maragin artmasia sobob olmusdur. Hotta genetik sahodo olmayan todgigat
morkazlori do gen doyismo metodlarina xiisusi maraq gostorir. Bu sistemin stratejik golocok
toroflori do nozoro alinmalidir. Ancaq CRISPR osasli gen redakto sisteminin etik torafdon
aragdirilmasi da ¢ox 6namlidir. Ciinki CRISPR sisteminin ikincili mutasiyalar yaratmasi va hatta
bilmadiyimiz genetik zadoalorin golocok nasilo bilinmadon irsi olaraq kegmasi kimi yan
effektindon sigortalanmamisiq. Galacokds movcud gen redakts sistemloriylo yaradilmis genetik
doyisdirilmis insanlarin (GDI) comiyyatda ciddi psixolojik va sosiolojik effektlora sobab ola
bilor. Gen redakto sistemlorinin etik torofdon tosirlorinin diinyada vo 6lkomizdo daha ciddi
aragdirilmasina ehtiyac vardir.

Agar sozlar: CRISPR, genom redaktasi, etik, insan
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AZQRBAYCANIN"YERLi VO INTRODUKSIYA OLUNMUS IRIBUYNUZLU HEYVAN
CINSLORININ MUQAYISOLI TODQIQi
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Kond tasorriifati heyvanlarinin genetik ehtiyatlarinin dyranilmosi sahasindd Azarbaycamin
gorkomli tadqiqatcilarinin apardigi tadqiqatlar haqqinda molumatlar verilir. Diinya ahalisinin
dovrlar iizra artimi xronoloji olaraq saciyyalandirilir vo shalinin heyvandarliq mahsullarina olan
tolobatinin 6danilmasi iiciin genom saviyyasinds elmi tadqigatlarin davam etdirilmasinin vacibliyi
asaslandirilr.

Dovlot dastayi ilo 6lkays ayri-ayr1 xarici olkalordan gotirilon cins iribuynuzlu heyvanlar
haqqinda malumat verilir. 9dobiyyat malumatlarinin miiqayisali tahlili ilo heyvandarhgin inkisaf
etdirilmasinin, 61ks va xarici adabiyyat molumatlarimin tahlili ilo yerli va introduksiya olunmus cins
iribuynuzlu heyvanlarin genom saviyyasinda 6yranilmasinin vacibliyi elmi osaslandirilir.

Republikanin ayri-ayri regionlarinda introduksiya olunmus cins iribuynuzlu heyvanlarin yerli
cinslorlo miiqayisali olaraq genetik xiisusiyyatlorinin dyranilmasi iiciin moalumatlar toplanmisdir.
Azarbaycana idxal olunan cins iribuynuzlu heyvanlara yerli soraitin (straf miihit), ekoloji amillorin
tasirinin dyronilmasinin vacibliyi asaslandirilmisdir. Azarbaycanda yerli vo introduksiya olunmus
iribuynuzlu heyvan cinslorinin miiqayisali tadqiqi iiciin respublikanin rayonlarinda faaliyyot
gostoron cins mallarin yetisdirildiyi miivafiq kompleks heyvandarhq tasorriifatlart1 haqqinda
molumatlar toplanmisdar.

Respublika iizra 2009-2016-c1 illords iimumilikds 29000 basdan ¢ox sagmal iribuynuzlu mahn,
o ciimlodon 16000 intraduksiya olunmus cins heyvanin 61 rayonda 442 xirda vo 33 iri fermer
tasarriifatlarinda yetisdirilmasi haqqinda toplanmis molumatlar tohlil edilmis, cinslorin torkibi
miidyyanlosdirilmisdir.

Bords rayonunda RVR LTD sirkatino vo Xiz1 rayonunda “Azari” MMC-ya maxsus kompleks
heyvandarhgq tasarriifatlarinda yetisdirilon siidliik istiqamatli cins iribuynuzlu heyvanlar haqqinda
molumatlar toplanmisdir. Xizi vo Tovuz rayonlarimin tasarriifatlarinda siidliikk istiqgamoatds
yetisdirilon yerli vo introduksiya olunmus cins iribuynuzlu heyvanlardan genetik miiayina
olunmagq iiciin gan niimunoslari gotiirillmiisdiir.

iribuynuzlu heyvanlarin genetik xiisusiyyatlorinin genom soviyyasindo miiqayisali olaraq
oyranilmasi iiciin ilkin hazirhq islori goriilmiisdiir.

Agar sozlor: kond tasorriifati heyvanlari, iribuynuzlu heyvan, cins, yerli, introduksiya olunmus,
genetik ehtiyatlar

GIRIS

Azorbaycanda holo XIX asrde yasamis islam diinyasinin ilk tabiatsiinas alimi, 6lkemizds yer
qurulusu elminin vo torpaq islahatinin banisi, kond tosorriifati sahasindo yeni bitki vo heyvan
cinslorinin yaradilmasinda se¢gmo tiisulunun totbiq olunmasimni noazori vo praktik cohatdon
osaslandiran, seleksiya elminin osasin1 qoyan Hoson boy Zordabi, “Azorbaycan dag merinosu”
cinsinin yaradilmasi sahasinde miihiim todqiqatlarin miisllifi akad. Firuz Molikov, 6z elmi
todqiqatlarin1 heyvandarliq sahasindo dovriiniin yeni genetik iisullarindan istifado etmoklo yerli
qaramal, qoyun, zebularin cins torkibinin  yaxsilagdirilmasina, camig cinsinin
tokmillogdirilmasine vo introduksiya olunmus yiiksok mohsuldar kond tosorriifati heyvanlari
cinslorinin yerli soraito uygunlasdirilmasit sahosine hosr etmis prof. Agaxan Agaboyli,
Respublikada zebularin yeni cins va tiplorinin yaradilmasinda zebu ganli miivafiq heyvan
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stiriilorinin yiiksok gdstoricilora malik olmasinin genetik osaslarla tohlilini veran prof. Ziilfiigar
Verdiyev, qaramal, qoyunlarda vo diinyada ilk dofo olaraq Azorbaycanda camislarin
seleksiyasinda siini mayalandirmanin metod vo texnologiyalarini elmi osaslarla isloyib
hazirlamig akad. Eyyub Bosirov (Basirov, 2011),“Qafqaz camis cinsi” adin1 “Azorbaycan camis
cinsi” olaraq qydiyyatdan kec¢irmoklo 6lkomizin milli genetik ehtiyatlar irsinin qorunmasina 6z
tohfasini vermis vo Azaorbaycanda siidliik istigamatinds camis cinsinin yetigdirilmasinin genetik
osaslarinin Oyronilmasi {izro ¢oxsayda elmi todqiqatlar aparmis prof. Turan Turabov vo digor
alimlor kond tesarriifat1 heyvanlarinin genetikasinin dyranilmasi sahasinds 6lkomizin tarixine 6z
obadi téhfalorini vermislor (Abbasov, Abbasov, 2016; Agabayli, 1981).

Olkodo kond tosorriifatt heyvanlarinin genetik ehtiyatlarmin Syronilmosi, qorunmast,
miihafizo olunmasi vo bu ehtiyatlardan istifado olunmasi {igiin “Elm haqqinda”, "Seleksiya
nailiyyatlori haqqinda", “Damazliq heyvandarliq haqqinda”, “Heyvanlar alomi haqqinda”,
“Atciliq haqqinda”, “Ariciliq haqqinda”, “Baliq¢iliq haqqinda”, “Baytarliq haqqinda”, “Ekoloji
tomiz kond tosorriifati haqqinda” Azarbaycan Respublikasinin qanunlart vo digor miivafiq
ganunvericilik aktlar1 aidiyyati qurumlarin, bu sahado foaliyyst gostormoloring, habelo elmi
tadqiqat miiessisolorinin miivafiq mdvzularda elmi todqiqatlar aparmalarina genis imkanlar
yaradir.

Azorbaycan Respublikasinda heyvandarligin inkisafinin dayanigligmin tomin edilmasi,
ohalinin heyvan monsoli orzaq mohsullarina olan tolobatinin 6denilmosi Dovlst programlarinda
nozordo tutulan on prioritet saholordon biridir. Heyvandarligin dayanighigr ilk novbado
heyvanlarin kifayot qodor yemlo tomin olunmasindan asilidirsa, digor miihiim sort iso
heyvanlarin xostoliklora vo xarici miihit amillorine qars1 doztimlii cins olmasi ilo baglidir.

Saglam mohsuldar kond tesarriifati heyvanlar1 yetisdirmak, shalinin tohliikesiz vo keyfiyyatli
heyvan monsali orzaq mohsullarina olan tolobatini daha etibarli tomin etmak ii¢iin 6lkomizo ayri-
ayr1 dovlatlordon yiiksok mohsuldar cins kond tosarriifat: heyvanlari idxal olunur.

Olkays cins iribuynuzlu heyvanlarin introduksiya edilmoklo, yerli, aborigen miivafiq cins
heyvanlarin genetik seleksiya yolu ilo mohsuldarliq keyfiyyatlorinin yaxsilagdirilmasi vo
miivafiq beynoalxalq toskilatlarin vo beynolxalq konvensiyalarin da tolabidir.

Azorbaycan Respublikasi Prezidentinin “Kond tosorriifatt vo orzaq mohsullar1 bazarinin
foaliyyatinin tokmillogdirilmasi sahasinds olave todbirlor hagqinda” 16 yanvar 2014-cii il tarixli
Soroncami vo “Aqrar sahodo idaroetmonin tokmillosdirilmosi vo institusional islahatlarin
stiratlondirilmasi ilo bagl tadbirlor haqqinda™ 16 aprel 2014-cii il tarixli Formaninda digor kond
tosarriifatt orzaq mohsullar ilo yanas1 heyvandarliq mohsullarimin tohliikesizliyi, mohsullarin
tohliikasizliyins vo keyfiyyating nazarat sisteminin institusional baximdan tokmillagdirilmasi, bu
sahado paralelliyin aradan qaldirilmasi, heyvandarligin moévcud voziyysti barado etibarl
molumat bazasinin formalasdirilmasi mogsadils kond tosarriifati heyvanlarinin identifikasiyasi vo
geydiyyat1 sisteminin yaradilmasi, eroziyaya ugramis torpaqlarin saglamlasdirilmasi barods
gostarislorin verilmasi va bu tapsiriqlarin yerino yetirilmasi heyvanlarda genetik todqiqatlarin
aparilmasi {igiin bilvasits imkanalar1 daha da reallagdirir.

Respublikada aidiyyati elmi todqiqat miiossisolorindo heyvanlarin seleksiyasi ilo bagl bir
cox elmi iglorin aparilmasina baxmayaraq, molekulyar genetik soviyyado, miiqayisali vo genis
miqgyasda elmi tadqiqatlarin aparilmadigi nazors alinaraq bu sahads daha sistematik todqigatlarin
aparilmasi magsadauygundur.

Cox siiratlo artmaqda olan diinya ohalisinin heyvan monsoli orzaq mohsullarina tolobatinin
Odonilmasi ti¢iin heyvandarlifin beynslxalq tocriibalors osaslanmaqla intensiv yolla inkisaf
etdirilmosi indiki dovrdo kond tosorriifati heyvanlarinda genetik todqigatlar aparilmadan
miimkiinsiizdiir.

Bunun {i¢iin Heyvanlarin Genetikas1 Beynolxalq Comiyyatinin bu sahado sorafli vo niifuzlu
bir tarixi yol kegmasi tocriibasindon yararlanmaq kifayotdir.
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MATERIAL VO METODLAR

Olko iizro yerli vo itroduksiya olunmus cins iribuynuzlu heyvanlar hagqinda molumatlar
Azorbaycan Respublikast Kond Tosorriifatt Nazirliyinin aidiyyati qurumlarindan, “Aqrolizing”
MMC-don, habelo birbasa heyvandarliq miiossisolorindon oldo edilmisdir. Heyvandarliq
tosorriifatlarinda monitoringlar hayata kegirilmisdir. Habelo AMEA Genetik Ehtiyatlar Institutu,
Azorbaycan Respublikasi Kond Tosarriifat1 Nazirliyinin Heyvandarliq Elmi-Tadgiqat Institutu vo
elmi kitabxanalardan oldo edilon molumatlar tohlil olunmusdur. Respublikanin ayri-ayri
rayonlar iizro heyvandarliq fermer tosorriifatlar1 vo ohalinin miilkiyyotinds olan heyvandarliq
tosorriifatlarinda saxlanilan introduksiya olunmus cins iri buynuzlu heyvanlarn bas sayi
miioyyonlosdirilmisdir. Bilavasito yerli vo introduksiya olunmus cins iribuynuzlu heyvanlarin
elmi tadqiqi ti¢iin tosarriifatlar miioyyonlosdirilmisdir.

Ilkin molumatlar asasinda miixtalif név cins iri buynuzlu heyvanlar yetisdirilon 5 rayondan
ikisinda, Xi1z1 rayonunda “Azari” MMC, Tovuz rayonunda ayri-ayri sahibkarlara moxsus yerli vo
introduksiya olunmus heyvanlar todqiqata calb edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Odabiyyat molumatlart sistematik olaraq tohlil olunmus vo naticolorinden irali golon
beynolxalq tacriibalors asaslanan todqigatin aparilmasi miioyyonlosdirilmisdir.

Heyvanlarin genetikasinin 6yronilmosi iizro avvallor istiinliik verilmis hibridoloji todqiqat
tisulu ilo indiki goraitdo kifayotlonmok beynolxalq tocriibalordon istifado olunmasindan yan
kecmok kimi qiymotlondirilmolidir. Biotexnologiyanin totbiqgi vo heyvan genetikasinin
Oyronilmasi sahasinds, BMT-nin Orzaq vo Kond Tasarriifatt Togkilatinin moruzalorindes qeyd
olunan inkisaf etmis 6lkalarin tocriibalori nazara alinmalidir (FAO of The United Nations, 2011).
Odur ki, golocokdo 6z miisbot tosirini gostorocok adigedon innovativ ideya Respublikanin
aidiyyoti elmi todqgiqat miiessisalorinin, o ciimlodon Genetik Ehtiyatlar Institutunun kond
tosarriifatt heyvanlariin genetik ehtiyatlar: s6basinin qarsisinda prioritet olaraq qoyulur.

Torafimizdon aldo olunan molumatlarin miigayisali tohlilindon bu naticaya golmak olur ki,
digar dlkoalords oldugu kimi, indiki soraitds Respublikamizda da shalinin heyvan maonsali arzaq
mohsullarma tolobatinin 6donilmasi dayanigliginin tomin olunmasi, yalniz biotexnologiyanin
totbiqi sayoasindo miimkiindiir.

Odabiyyat molumatlarinin tohlili gosterir ki, demoqraflarin hesablamalarma osason
kapitalizmdon ovvalki dovrds do diinya ohalisinin todricon artmasi, sonradan iso bu artimin ¢ox
stiratlo davam etdiyi bildirilir. Malumatlarin miiqayisali tohlilindon iso 6ton onilliklords shalinin
daha yiiksok stiratlo artdigr miisahido olunur. Belo ki, BMT-nin molumatlarinda Yer kiirosindo
ohalinin 200 il 6nca bir milyarddan az, 1900-cu ilds 1.6 mlrd., 1960-cu ildo 3 mlrd., 2000-ci ildo
159 6 mlrd., hazirda isa 7 milyarddan ¢ox oldugu va 2040-c1 ilde bu rogomin 10 mlrd. olacagi
bildirilir. Ragomlardon goriiniir ki, diinya ohalisi 6ton asrin son 10, 40, 60 il orzinds daha ¢ox
artmigdir. Azarbaycanda iss shalinin say1 2017-ci ilin avvalinds 9,810,000 nafar olmus va 2019-
cu ilin avvelinde iso 10 milyonuncu votondas diinyaya golmisdir. Biitiin bu gostericilor diinya
ohalisinin sayinin ¢ox siiratls artdigini gostarir.

Diinyada 600 milyondan ¢ox insanin doyunca yemok imkanina malik olmadigi vo 1
milyarda yaxin insanin iso acligdan oziyyst ¢okdiyi indiki soraitdo ohalinin 75-80%-i bitki
mansali qidalart gobul etdiyindon kalori ¢atismazligina moruz qalir. Odur ki, yiiksak kaloriys
malik vo ovozolunmaz amin tursulari, mikro vo makroelementlorlorlo zongin olan heyvan
monsali arzaq mohsullarina tolobat ¢ox siiratlo artir. Clinki, iizvii maddslorls, minerallarla (makro
vo mikroelementlorlo) zongin olan heyvan monsoli orzaq mohsullar1 yliksok kalori vermok vo
ovaz olunmayan amintursularinin monbayi olaraq insanlarin osas qida mohsulu oldugundan
organizmin ona tolobati daha yiiksokdir.Bununla yanasi ohalinin ekoloji tomiz kond tosorriifati
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mohsullari ilo tomin olunmasina da Dovlst saviyyasinds ciddi dastok verilir. Bu iso, XIX vo XX
asrlordon ekologiyanin antropogen tosirlordon ¢ox ciddi olaraq ¢irklondiyi vo ohalinin ekoloji
tomiz kond tosorriifati orzaq mohsullarina daha ¢ox ehtiyaci oldugu indiki soraitdo, miivafiq
sahado biotexnologiya vasitolorindon istifads ilo insan hoyati {igiin zorarsiz, tohliikesiz heyvan
mongali arzaq mohsullarinin istehsal olunmasi Dovlstin aqrar sahodo apardigi islahatlarda osas
maoqsadlordon biridir.

Oton osrlorda, XIX asrin sonlarinda vo XX osrin birinci yarisinda biosferin formalagsmasinda
biogeosenozun ¢ox bdyiik rolu oldugu innovativ ideyalarla siibut edilmisdir (Bunorpanos, 1949;
Bepnuanckuii, 1977). Elmi nozori kosflordon irali golon Kond tosarriifati heyvanarinda molekulyar
soviyyada genetik todqigatlarin aparilmasi, yerli vo introduksiya olunmus cins iribuynuzlu
heyvanlarin genomunun miigayisoli olaraq todqiqi ¢ox aktualdir (JIarmo ,1979).

Kond tosarriifatt heyvanlarinin tolobata uygun yetisdirilmasi tigiin yalniz biosenozun, habels
agrobiosenoz amillorinin tosiri nozoro alinaraq elmi todqigatlarin aparilmasi ilo Dovlotin
aidiyyati qurumlar garsisinda qoydugu talablari yerins yetirmok olar (Ypasaes, 1978).

Beynolxalq niifuzlu toskilatlar, habelo BMT-nin ©rzaq va Kond Taesarriifat1 Toskilat1 (FAO)
digor inkisaf etmokdo olan 6lkolordo oldugu kimi Azorbaycanda da kond tosorriifati orzaq
mohsullariin tohliikesizliyi vo ohalinin heyvan maengali qida mohsullarina olan tslobatinin
O0donilmoasi, heyvandarligin beynolxalq stadartlara uygun inkisaf etdirilmosino goro miivafiq
tadbirlorin hoyata kegirilmasi mogsadi ilo problemin hall olunmasina amoli kdmaklik géstorir, bir
stra mithiim Layiholori hoyata kegirirlor.

Olkomizdo qida tohliikesizliyine nozarotin hayata kegirilmosi ilo bagl islahatlarin
aparilmasi, miivafiq saholordo ayri-ayri morkozi icra haimiyysti orqanlarmin qida
tohliikasizliyine nazaratin toskili vo miivafiq xidmatlori hoyata kecirmok solahiyyatlorinin yeni
yaradilmis vahid quruma, Azorbaycan Qida Tohliikosizliyi Agentliyino verilmasi no doracoado
aktual vo vacibdirse, miivafiq sahado beynoalxalq tocriibalors asaslanan aktual elmi todqiqatlarin
aparilmasi da bir o godor shomiyyatlidir.

Planetin bioloji irsinin miihafizasi magsadilo Keniyanin Nayrobi soharinde 1992-ci ilds osast
goyulmus “Bioloji Miixtaliflik hagqinda Beynolxalq Konvensiya”ya 2000-ci ildo qosulmus
Azorbaycan Respublikasi aidiyyati qurumlarmin miitoxass vo alimlori ilo bioloji miixtolifliyin
gorunmasi, mithafiza olunmasi ilo bagl beynalxalq bioloji program iizra aparilan todqiqatlarda
yaxindan istirak edirlor.

Azorbaycan Respublikast “Bioloji  Miixtaliflik haqqinda Beynolxalqg Konvensiya”ya
qosulmaqgla, 2001-ci ildo “Azorbaycan Respublikasinin orzaq tohliikesizliyi iizro Dovlot
Program1”-n1 goabul etmakls, Respublika Prezidentinin 2001-ci il 21 dekabr 848 sayli Seroncami
ilo Konvensiyaya uygun olaraq yaradilmis “Bioloji Miixtalifliyin Genetik Ehtiyatlar1 izro Dovlot
Komissiyasi”nin rohbarliyi sayasindo bir sira todbirlor vo 2006-c1 il 24 mart tarixli, 1368 némrali
Soroncamu ilo tosdiq edilmis “Azorbaycan Respublikasinda bioloji miixtelifliyin qorunmasi va
davamli istifadosino dair Milli Strategiya vo Foaliyyot Plani”na, “2008-2015-ci illordo
Azorbaycan Respublikasinda ohalinin orzaq mohsullart ilo etibarli tominatina dair Dovlot
Program1” vo “Kond tesorriifati vo qida mohsullar1 bazarinin fasaliyystinin tohliikosizliyi
sahoasinda olave todbirlor haqqinda” 16 yanvar 2014-cii il tarixli Formana, digor miivafiq
normativ-hiiquqi aktlara uygun xeyli islor goriilmiisdiir.

Nazirlor Kabinetinin miivafiq sayli gorar1 ilo AMEA Genetik Ehtiyatlar Istitutunda "Moadoni
bitkilorin genetik ehtiyatlarinin miihafizosi vo somarali istifadosi lizro idaraetmo sistemino daxil
olan Elmi-Texniki Sura" vo onun nozdinds yaradilmis “Genetik Modifikasiya Olunmus Bitkilor
(GMOB) iizra Ekspert Suras1”-nda, hom do heyvandarligla (yemlo) bagh todqigatlarin aparilmasi
islori miizakirs edilorok, miivafiq qorarlar qobul edilir. M6vcud miivafiq qanunvericilik, texniki
normativ hiiquqi aktlar 6lkomizdo kond tosorriifati heyvanlariin yerli cins (aborigen) genetik
ehtiyatlarinin miihafizosi, o climlodon iribuynuzlu heyvanlarin beynolxalq standartlara uygun
olaraq elmi osaslarla yetisdirilmosi ilo dayaniqliginin tomin olunmasina imkan vo asas verir.
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Odur ki, 6lkomizo introduksiya olunmus cins iribuynuzlu heyvanlarin yerli cinslorlo
miigayisoli olaraq genetik xiisusiyyotlori Oyronilmoklo, aborigen cins heyvanlarin
mohsuldarligin1 yaxsilasdirmaqla genetik ehtiyatlarin miihafizo olunmasi {i¢lin todqigatin
naticalorindon irali golon toklif vo tdvsiyyealor verilmolidir. Azorbaycana idxal olunan cins
iribuynuzlu heyvanlara yerli soraitin(otraf miihit), ekoloji amillorin tosiri nozaors alinmagla genetk
xtisusiyyetlori dyronilmalidir.

Cadval 1.Azarbaycana introduksiya olunmus cins damazliq heyvanlar (2009-2016)

Almaniya Avstriya Mac. | Fransa | Hol.

Holstin- Simmen Svis Aberdin HF Svis Sim. HF Sarole HF
Friz(HF) | tal(Sim.) anqus

14371 664 197 24 165 183 3703 34 624 567

Respublikaya 2009-2016-c1 illordo introduksiya olunmus 20532 bas cins damazliq
heyvanlardan 15137 bas (73,7%) Holstin-friz, 4367 bas (21.3%) Simmental, 624 bas (3,0%)
Sarole, 380 bas(1,8%) Svis vo 24 bag(0,1%) Aberdin-anqus olmusdur. Bununla bels, idxal
edilmis heyvanlarin 70%-1 Almaniya mongali olmusdur(cadval 1).

[lkin molumatlar osasinda daha ¢ox miixtolif ndv cins iri buynuzlu sagmal heyvanlarin
yetisdirildiyi 5 rayondan ikisindo, Xiz1 rayonunda “Azori” MMC vo Tovuz rayonunda ayri-ayri

sahibkarlara moxsus yerli vo introduksiya olunmus heyvanlar tadgigata colb olunmugdur (codval
2).

Cadval 2.Tadqgiqata colb olunmus iribuynuzlu heyvanlarin bas say1

O ciimlodon
iBH Simmental
Sis Rayon (bas) (Sim.) Svis HF | Ab.anqus | Sarole
1 |Boards 2941 360 15 2498 - 68
RVR LTD 2349 355 - 1931 - 63
6 Xz
7 |[“Azori” MMC 56 18 14 24 - -
8 |Tovuz
9 |Sahibkar Seyfaoddin
Moasimov 45(yerli) - - - - -
10 | Sahibkar Rasid Bagirov 16 16 - - - -
NOTICO

Azorbaycanda yerli vo introduksiya olunmus iribuynuzlu heyvan cinslorinin genetik
xiisusiyyetlorinin miiqayisali todqiqi {iglin ayri-ayr1 rayonlarda foaliyyot gdstoran cins mallarin
yetisdirildiyl miivafiq kompleks heyvandarliq tosorriifatlari hagqinda molumatlar toplanmigdir.
Respublika tizro 2009-2016-c1 illords timumilikde 29000 basdan ¢ox sagmal malin, o climlodon
introduksiya olunmus 16000-nadak cins iri buynuzlu heyvanin 61 rayonda 442 xirda vo 33 iri
fermer tosorriifatinda yetisdirildiyi hagqinda miivafiq molumatlar aldo edilmis, onlarin siyahisi
tortib olunmusdur.

Tadqiqatin aparilmasi ii¢lin daha ¢ox bas say1, hom do miixtolif cins torkibi olan heyvanlarin
yetisdirildiyi tosorriifatlar se¢ilmisdir.Secilmis cins siidliik iribuynuzlu heyvanlarin yetisdirildiyi
tosorriifatlardan olan Salyan rayonu orazisindo yerloson "Nurgiin Aqro" MMC-nin miivafiq
heyvandarliq tesorriifati sonradan lagv edildiyindon, todqiqatin aparilmasi ti¢lin avezinds Xizi
rayonunda foaliyyot gOstoron “Azori” MMC-yo moxsus heyvandarliq tosoriifati
miioyyonlosdirilmisdir.
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Bords rayonunda RVR LTD sirkati, Xiz1 rayonunda “Azori” MMC-yo moxsus kompleks
heyvandarliq tosorriifatinda siidliik istiqamatli vo Tovuz rayonunda ayri-ayr1 sahibkarlara moxsus
yerli vo introduksiya olunmus siidliik istiqgamatli cins iribuynuzlu heyvanlarin miiqayisali olaraq
genetik xiisusiyyatlorinin Oyronilmasi liglin hazirliq islori goriilmiis, miivafiq qaydada gan
nlimunolori gotlriilmiisdiir.
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CPABHUTEJIBHOE U3YYEHUE MECTHBIX U UHTPOAYLUHWPOBAHHBIX ITIOPO/I
KPYITHOI'O POTATOI'O CKOTA ABEPBAMIKAHA

B.X.I'apaeB, A.M.Haguposa, I'.A.CengoBa
Wncturyt 'enernyeckux Pecypcos HAHA

IIpenocrasnena uHpopMarus 00 HCCJIE/IOBAHUSX, MPOBEJICHHBIX BBIJIAIOIIUMUCA
azepOaiPKaHCKUMH ~ WCCIEAOBATENsIMA B O0JacTM  M3YYCHHSI  TCHETHYECKHUX  PECYPCOB
CEJIbCKOXO3SICTBEHHBIX KUBOTHBIX. TeMIIbl POCTa HACEICHUS MUPA XPOHOJIOTHUYECKH 0XaPaKTEPU30BaAHBI
U 00OCHOBAaHABAXXHOCTh TMPOJIOJDKCHUS HAyYHBIX HCCICOBAaHMI HAa TEHOMHOM VYpPOBHE IS
YIOBJICTBOPEHUS TOTPEOHOCTEH HACEICHUS B IIPOYKIIMU )KHBOTHOBOICTBA.

IIpuBeneHbl cBeneHNsI 0 HEKOTOPHIX IIEMEHHBIX MOPOAAaX KPYIMHOIO POraToro CKOTa 3aBE3EHHBIX B
CTpaHy M3-3a TPaHUIIbI IPU TOCYJAPCTBEHHOM MOAIEPIKKE

Ha OCHOBaHUU CpPaBHUTECIILHOT'O aHaJIn3a JIMTEPATYPHBIX JaHHBIXHAY4YHO 06OCHOBaHa
Ba)KHOCTHPA3BUTHS >KMBOTHOBOJICTBA,aHAa OCHOBAHMH aHAJIN3a JIaHHBIX a3epOalPKaHCKON U 3apyOeKHON
JUTEPATYPHI- U3YUYEHUS HA YPOBHE T€HOMa MECTHOTO U UHTPOLYLIUPOBAHHOTO MOPOA KPYITHOTO POraToro
CKOTA.

B pa3HbIX pernoHax cTpaHbl ObIIH COOpaHBI JaHHBIE TSI CPABHUTEIHHOTO M3YYCHHUS T€HETUIECKUX
XapaKTePUCTUK UHTPOIYIIUPYEMBIX U MECTHBIXIIOPOJ KPYITHOTO poraToro ckora. O00CHOBaHA BaKHOCTh
W3YYCHUS BIVSIHUS MECTHBIX YCIOBUH (OKPYXKAIOIICH CPeJbl) U IKOJOTHISCKUX (PaKTOPOB Ha Pa3BEICHUE
TUIEMEHHOTO KPYITHOT'O POTaTOro CKOTa BBO3MMOTo B AsepOaiiikan.J[1si cpaBHUTENHHOTO HM3YYCHUS
MECTHBIX M WHTPOIYIMPOBAHHBIX MOPOJ[ KPYITHOTO pOTaToro ckora B A3sepOaiimkane, Oblia coOpaHa
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MHPOpPMaUsl O COOTBETCTBYIOIIMX >XHBOTHOBOJYECKMX (pepMax H3pa3IM4YHBIX PETrHOHOB CTpaHbl. B
teuerue 2009-2016 romoB OBLIN MPOAHATM3UPOBAHKI JaHHBIE TI0 OoJiee deM 29000 MOIOYHBIM TTOpOaaM
KPYIMHOTO poratoro ckora, B ToM uucie 16000 WHTpOAYyIHMPOBAaHHBIM IUIEMEHHBIM JKHBOTHBIM
pa3BoaUMEBIM B 61 paiione, 442 MenkuM U 33 KpYIHBIM(PEPMEPCKUM XO3IHCTBAM.

Wudopmarnst 0 MOJIOYHBIX IOPOJaX KPYITHOTO POTAaTOrO CKOTA, Pa3BOJUMBIX HA KUBOTHOBOIECKHX
xo03sicTBax, Obuta cobpana Ha OOO «RVR LTD» B bapmuackom m OOO «A3sepu» B XBI3BIHCKOM
parioHax.

OO0pa3npl KpoBH Ui TEHETHMYECKOTO aHann3a ObUTH B3STHl Y MECTHBIX M HMHTPOXYLHUPOBAHHBIX
TUIEMEHHBIX TMOPOJI KPYIMHOTO POraToro CKOTa MOJOYHOTO HampaBiieHHs Ha ¢epMax XBI3BIHCKOTO U
ToBysckoro paitoHoB. bputa mpoBeneHa mpenBapuTenbHas TMOATOTOBUTENbHAs paboTa s
CPaBHUTEJHHOTO W3YyYCHHsI TEHETHYECKHUX XapaKTEPUCTHK KPYIMHOIO pOraToro CKOTa Ha T€HOMHOM
YpOBHE.

KuroueBsble c1oBa: cenbCKOXO03HCTBEHHbIE )KUBOTHBIE, KPYTIHBIM porathlii CKOT, TOPOAA, MECTHBIE,
HUHTPOAYLIMPOBAHHBIE, FCHETUYECKHUE PECYPCHI.

COMPARATIVE STUDY OF LOCAL AND INTRODUCED BREED CATTLES IN
AZERBAIJAN

V.Kh.Garayev, A.M.Nadirova, G.A.Seidova

Institute of Genetic Resources of ANAS

Current paper presents the data obtained by investigations of prominent Azerbaijani
researchers in the field of studying genetic resources of agricultural animals.The rate of world
population growth is chronologically characterized by the need to carry of genomic research to
meet the population's demand for animal food products.

Comparative analysis of the literature provides the scientific justification for the importance
of animal husbandry in today's rapidly growing world population. Local and foreign literature
were analyzed. The importance of genome-wide studies of domestic and introduced breeding
animals was justified.

Data were collected to study the genetic characteristics of importing animals’ genera in
different regions of the country as compared to local breeds.

The importance of studying the local conditions and environmental factors’ impact on the
breeding of animals imported to Azerbaijan was justified. Information was collected on relevant
livestock farms grown in regions of the country for a comparative study of indigenous and
domesticated livestock breeds in Azerbaijan.

Data of totally more than 29000 dairy cattle, as well as 16000 imported breed animals
localized in 61 regions 442 small and 33 large husbandary were analised,content was determined
during 2009-2016.Information of dairy cattle breeds raised in livestock farms was collected on
"RVR LTD" in Barda region and "Azeri LLC" in Khizi region.

Blood samples were taken from local and introduced breeding animals for genetic testing in
the farms of Khizi and Tovuz districts.Preliminary preparatory work was carried out to compare
the genetic characteristics of introduced and local cattle breeding.

Keywords: farm animals, livestock, breed, native, introduced, genetic resources
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UOT 638.2

TUT IPOKQURDU HIBRIDLORININ MUXTOLIF MOVSUMLORO
ADAPTIVLIYININ NOTICOLORI

F.N.NOSIBOV' b. e. d., “A.RMIRZOYEVA? V.X.QARAYEV? b.ii.f.d., G.A.SEYIDOVA? b.ii.f.d.
lAzarbaycan Dovlat Agrar Universiteti, Ganca §., AZ2000, Atatiirk pr., 445

2AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki,AZ1106, Azadliq pr., 155
mirzyevaa@bk.ru

Tadqigatin maqsadi aqroiglim soraitinin Jlverissizliyi vo movsiimi yemlomalorin (yaz, yay,
payiz) yeni yaradilmis tut ipakqurdu Hesa2\1 x Xayal va Mziuri-5 x Mayak-6 hibridlarina tasirinin
oyranilmasi olmusdur. Tadqigat miiddatinds ekoloji miihit amillorinin va vegetasiya dovrii ilo bagh
torkibinds mineral vo iizvi maddalarin kamiyyat gostoricilori miixtalif olan tut agaci yarpaginin
yeni yaradilan Hesa 2/1 x Xoayal vo Mizuri-5 X Mayak-6 tut ipakqurdu hibridlorina tasiri 3
movsiimda dyronilmisdir.

Tadqigatin noticolori adaptiv seleksiya vo kompleks qiymoatlondirmo metodu ils tayin
olunmusdur.Kompleks qiymatlondirma amsalinda Mizuri-5 x Mayak-6 - 0.803, Hesa2\1 x Xayal —

1.006 gostaricilorlo naticolonmisdir. Hesa2\1 x Xoyal-hibridi Mizuri-5 x Mayak-6 hibridina
gora iistiinliik taskil etmisdir.

Ekoloji parametrlor arasinda sabitlik amsallarinin (ES)) va seleksiya indekslarinin (SI) orta
qiymoatlorina gora yazin-yaya nisbatindo Hesa2\l x Xayal, yazin-payiza nisbatinds isa Mizuri-5 X
Mayak-6 yiiksak gostaricilora malik olmusdur.

Goriindiiyii kimi adaptiv seleksiya vo kompleks qiymatlondirmo metodu ilo toyin olunmus
naticalor bunu demays asas verir ki, Mizuri-5 x Mayak -6 hibridi slverissiz miihit saraitina vo eyni
zamanda movsiimii yemlomoalors daha doziimlii olmusdur.

Son natica etibar: ilo tut ipakqurdunun hayatinda namilk 10%, temperatur 20%, yegana
gidas1 olan tut yarpgi iso 70% rol oynayir va tut ipakqurdlar: bu aqroiglimin taraddiidiinds eyni
gostaricilora malik olmurlar.

Tadqiqatin naticasi ekoloji miihit amillorinin tadqiq olunan hibridlara eyni doracada tasir
etmadiyini vo hibridlorin mévsiimi ardicilhginda forqin ¢ox yiiksok oldugunu gostorir. Bununlada
xarici miihit goraitini dayisdirmakls beld naticoys goldik ki, tut ipakqurdu hibridinin salamatlorinin
dominantlasmasina tasir gostormak olar. Yeni yaratdigimiz hibridlor aqroiglim soraitnin
toraddiidiing, movsiimi yemlomays uygun golir. Xarici miihit soraitinin doyismasi noticasindd
istehsalat talobloring uygun tut ipakqurdu hibridinin yaradilmasina nail olmusugq.

Acgar sozlor: Tut ipakqurdu, ekoloji miihit amillori, ipakgilik, bioloji alamat
GIRIS

Olkomizdo godim va zongin anonolari olan ipakgiliyin 6z sohratini qoruyub saxlamast {igiin
yeni naliyyatlor aldo etmok lazimdir.

Bu baximdan seleksiya vasitosilo daha mohsuldar, yiiksok texnoloji xassolora malik, miihit
soraitinin genis toroddiidiino daha yaxsi uygunlasa bilon miixtolif aqroekoloji soraitdo nisbi
yiiksok va sabit mohsuldarlig1 tomin edon cins va hibridlorin yaradilmasi aktualdir.

Azad bazar iqtisadiyyatina kecidls slagadar olaraq respublikamizda minlarle soxsi vo fermer
tosorriifatlari, o climlodon ipokgilik fermer tosorriifatlar1 yaradilmisdir. Bu tosorriifatlarda
movciid olan miihit soraiti (torpag-iqlim vo aqrozootexniki faktorlar kompleksi) cox genis
diapazonda miixtalifliyo malik olmagla bir-birinden shomiyyatli deracads forglonirlor. Odur ki,
miihit goraitinin genis toraddiidiine daha yaxs1 uygunlasa bilon, yoni mohsuldarliq slamatlorinin
yiiksok genetik potensialini miixtolif mihit soraitindo (miixtolif bolgolords, rayonlarda,
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tosarriifiitlarda, movsiimlordo, illordo vo s.) daha sabit reallasdira bilon cinslorin vo hibridlorin
yaradilmast vo istehsalatda genis yayilmasi iqtisadi cohotdon daha sorfoli oldugu iigilin
respublikamizda ipakgiliyin inkisainda miihiim rol oynaya bilor( Mirzoyeva vo b., 2018).

Molumdur ki, yiiksok ekoloji sabitliys (doziimliiliiys) malik heyvan cinslori, hibridlori vo
bitki sortlar1 adaptiv seleksiya vasitosilo yaradilir. Son illoradok tut ipokqurdunun adaptiv
selesiya metodikasinin, miivafiq qiymatlondirmo vo se¢gmo iisullarinin olmamasi, imumon tut
ipokqurdu tizorindo “genotip-miihit” qarsiligl tosir probleminin ¢ox az Oyronilmasi yliksok
ekoloji doziimliiliiys malik cinslerin vo hibridlorin yaradilmasina imkan vermirdi(Abbasov,
2000; MamenoB u ap., 2003; Xotsuiesa, 2005; Abbasov, 2007).

Odur ki, 6ton asrin sonlarindan baglayaraq heyvandarliqda ve bitkigilikda seleksiyanin yeni
prioritet istigamati- adaptiv seleksiya formalagmig vo miihit goraitinin genis toraddiidiine daha
yaxs1 uygunlasa bilon, olverissiz miihit faktorlarinin tosirino daha doziimlii olan plastik heyvan
cinslorinin v bitki sortlarinin yaradilmasina baslanilmisdir.

MATERIAL VO METODLAR

Tut ipokqurdunun mohsuldarliginin, keyfiyystinin, hom¢innin istehsalatda somoraliliyinin
yiiksaldilmasi vacib vazifo olmagqla, asason 3 yolla hall edils bilor:

1. Seleksiya hesabina — yiiksok mohsuldarliga vo adaptivliyos malik yeni cins vo hibridlorin
yaradilmas.
2. Boslonilms texnologiyalarinin tokmillosdirilmasi ve intensivlegdirilmasi. 3.Genis genetik

miixtalifliyin mévsiim soraitlorine uygunlasdiriimasi.

Istonilon yeni cins vo hibridlorin yaradilmasmin ugurla naticolonmosindo istifads olunan
ilkin materialin keyfiyysti miihiim rol oynayir. Xrici 6lkolorlo ikitorofli elmi omokdasliq
haqqinda beynslxalq miigavilo asasinda genofond miibadilosi qaydasi ilo Bolgaristandan Hesa
2/1 va Giirciistandan ipak telinin uzunluguna vo metrik ndmrasino goro diinya ipokgiliyinda
analoqu olmayan Mziuri-5 cinslori gotirilmis cinslordon ilkin hibrid poulyasiyalarinm
alinmasinda istifado olunmusdur.

Genotiplorin ekoloji doziimliililylinii toyin etmak {i¢iin daha sads vo praktiki cohatdon yararlh
bir tisulun islonib hazirlanmasi diistur {izorindo islonilmisdi. Adaptiv seleksiya vo kompleks
qiymatlondirmas tisulu miihiim shomiyyat kasb edir.

Aparilmis todqiqatlar tut ipoakqurdunun adaptiv seleksiyasinin elmi-nozori asaslarinin forma
vo praktiki metodlari iisulu ilo bu problemin ugurlu hollina real imkanlar yaratmisdir. Genis
adaptiv seleksiya {iisulu ilo tocriibolor aparilmis vo noticods ipokeilikdo olverigsiz miihit
faktorlarina doztiimlii yeni Hesa2/1 x Xayal vo Mizuri-5 X Mayak-6 hibridi yaradilmisdir.

1 Hibridlor dosti igarisindon on yaxsilarin1 segmok {iciin kifayst qodor somorali olsalar
da, stansiya sinaginda istifado li¢lin yararsizdir. Ciinki, bu metodlar hor bir cinsi vo ya hibridi
yalniz biitlin cinslor vo ya hibridlor dostindon hesablanmis orta gostaricilorlo miiqayiso asasinda
kompleks giymotlondirmoys imkan verir. Stansiya simaginda iso hor bir yeni cins vo ya hibrid
nozarat cinslo vo ya hibridlo miiqayisode kompleks qiymorlondirilmalidir ki, bunu da
gdstordiyimiz metodla yerino yetirmok miimkiin olmur. Ona goro do 1992-ci ilda T. Isxakova
torofindon tut ipokqurdu hibridini kompleks qiymatlondirmak iiciin Ki= (X, + X,)/2n diisturu
toklif olunmusdur.

Ipkgilikdo isa bu dusturu isloyib hazirlayan B.H.Abbasovun (2009) kompleks qiymotlondir-
mod metoduistifado olunmusdur:

n
Ki=> diy /n
j=1

2 Adaptiv seleksiya tlisuluna osason oavvalca tocriibads istirak edon biitiin genotiplorin
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(hibridlarin), o climlodon tocriibado nozords tutuldugu toqdirdos, nozarot genotipinin ekoloji
sabitlik omsali vo bu omsalin xatas1 agagidaki diisturlarla toyin olunur:

—lim ort

LES=X, X,

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat hibridlosmasi ata xarici, ana yerli cinslor olmagqla, sintetik- adaptiv seleksiya yolu
ilo aparilmigdir. Osason ilkin material kompleks giymotlondirma iisulundan istifado etmoklo
se¢ilmisdir, ancaq ayriligda hor bir cinsin gostoricilorino do diqqget yetirilmisdir. Belo ki, Hesa
2\1 x Xoyal hibridindo Hesa2\l cinsi alverigsiz miihito analoqu olmayan bir cins kimi, Xoyal
cinsi is9 alverigsiz miihito doziimlii olmagqla, mohsuldarliq gostaricilorilorine géra do yliksokdir.
Mizuri-5 cinsi mohsuldarliq gostaricilorine gora, Mayak-6 slverigsiz miihito doziimlililyiino goro
ustiinliik toskil edir.

Tacriibado osas moagsadimiz slverigsiz soraitdo yliksok mohsuldarliga malik hibrid yaratmaq
olmusdur. Hor hasi bir kand tesarriifat: cinsi, sortu va hibridi alverissiz miihito diisdiikde onun
mohsuldarliginin asag diismosi tosariifatda iqtisadi cohatdon gerilomok demakdir.

Cadval 1. Hesa2/1 x Xoyal vo Mizuri-5 x Mayak-6 hibridlorinin mohsuldarliq gostaricilari (3ildon orta)

Gostoricilor Olcii vahidi |Hesa 2/1 xXayalMizuri-5 x Mayak6
S/s

1 |Yasama qabiliyyati % 92.9+0.97 89.0+0.95

2  |Diri barama Kkiitlasi q 1.9242.1 2.004£5.2

3 [Barama pardosinin kiitlasi mq 44343 46743

4  Diri baramanin ipak ¢iximi % 23.17+1 23.24+£2

1 standart (20min adad) qutu grenadan
5 |barama mahsuldarhq kq 33.39 33.12
6 [Kim-kompleks adaptiv amsah )y 0.803 1.006
orta

Molumdur ki, tut ipakqurdunun bdyiimasi va inkisafi li¢iin yaz movsiimiiniin ekoloji soraiti
cox alveriglidir, bu movsiimda tut ipokqurdunun normal bdyiimasi vo inkisafi iigiin lazim olan
optimal aqroekoloji sorait (temperatur, nomilk, lazzimi miqdarda keyfiyyatli tut yarpagi vo s.)
asanligla tomin olunur. Yay vo payiz mdvsiimlorinin aqroekoloji soraiti iso ¢ox olverissizdir, bu
dovrda istilik lazim oldugundan xeyli yuxari, nisbi nomlik ise xeyli agag1 olur, tut ipokqurdunun

yegand yemi olan tut yarpagmin keyfiyyoti asag diisiir vo vegetativ qocalma noticosindo xeyli
pislosir.

Beloliklo do, tokrar yemlomolordon aldigimiz noticiloro géro yay vo payiz yemlomasing
nisbaton yaz yemlomasinda gostaricilor agsagi oldu, bunun da sobabi havanin istilogmasi ilo tut
yarpqlarinin qidalanmasinin zoiflomasinin tut ipakqurdunun bir basa bioloji vo mohsuldarliq
gostariciloring tosir etmosi 119 izah edilir. Yaz vo yay movsiimiine baxanda payiz movsiimlarinds
havanin doyigmosi naticasindo yarpaqlarin yasil xlorofillori dagilir rangli pigmentlors cevrilir
(lizvi maddolor azalir), hom do yarpagqlar sortlosir beloliklo do ipokqurduna lazim olan gidani
gobul edo bilmir vo zaif inkisaf edir. Bu da qurdun yaxsi inkisaf etmosino tosir edir, yasama
gabiliyatini vo mohsuldarlig asagi salir.

Hor iki hibridin yaz movsiimiinds siini yaradilmis olverigsiz soraitdo vo yay-payiz
movslimlorinin tobii olverissiz soraitindo Ozlorinin bioloji vo mohsuldarhiq gostoricilorino goro
hibridin optimal modelinin olverigsiz sorait ii¢lin miioyyonlosdirilmis miivafiq limitlorindon 10-
15% az olmaqla asagidaki limitlare cavab vermisdir ki, bu da tocriibs naticalarinin diizgiinliiylinii
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gostarir.

Limit gostoricilorino gora: qurdun yasama qabiliyyoti-85%, yas baramanin orta kiitlosi
1.80q, barama pardssinin orta kiitlosi 435mgq, diri baramanin ipakliliyi 23.00%, bir standart qutu
(20min od) qrenadan diri barama masuldarligi 31.21kq olmalidir.

Yeni yaradilmis hibridin gostaricilori: Hesa 2\1 x Xoyal hibridi qurdun yasama qabiliyyatino
goro 92.9%, yas barama 1.92q, barama pordosinin kiitlosinin ¢okisi 443mq, mohsuldarliq
gostoricisi limitdon yiiksok rogom 33.39kq vermisdir. Mizuri-5 X Mayak-6 hibridi qurdun
yasama qabiliyyotino goro 89.0%, barama pordosinin kiitlosinin ¢okisi 467mq, mohsuldarliq
33.12kq veo yas barama ¢okisino gora 2.00q, limitdon yliksok rogom vermisdir.

Cadval 2. Yaz—yay vo yaz-payiz soraitinds baslonilmis xattlorin orta qiymaotlori vo ekoloji-genetik
parametrlor ( 3 ildon orta)

Yaz-yay Yaz-payiz
i K Ko ES Pl Km Kew K« S I
Diri baramanin kiitlasi,q.
Hesa2\1 x .01 1.86 |[1.94 |0.920 1.78 2.01 1.87 194 (093 181
Xayal 1
Mizuri-5  x 2.12 1.95 .04 |0.920 1.88 2.12 198 205 093 [1.91
Mayak-6 4
Barama pordosinin kiitlasi,mq
Hesa2\1 462 440 1451 0.953 430 462 433 448  0.93 @421
xXayal 8
Mizuri-5 492 456 474 0.927 440 492 463 478  0.94 @451
xMayak-6 2
IDiri baramasinin ipak faizi,%
Hesa2\1 X 2.3 [23.70 [23.05 |1.058 2439 [22.39 [23.17 (227 [1.03 235
Xayal 9 3 4 5
Mizuri-5 x 22.7 343 [23.08 [1.032 23.82 [22.72 2341 230 [1.03 [23.7
Mayak-6 2 7 1 3

Cadvaldon goriindiiyti kimi 3 ilin movsiimi (yaz, yay, payiz) yemlomosinin Umumi
materialinin orta rogomini hesablayaraq onlarin ekoloji sabitlik omsali (ES;), seleksiya
indekslorini hesablamigdir. Ug movsiimiin orta rogomi diri baramanin kiitlosino goro yaz-yay va
yaz-payiz movsiimlori arasinda Hesa2\l x Xoyal vo Mizuri-5 X Mayak-6 -0.920%-dir. Ekoloji
sabitlik amsalinda he¢ bir forq olmamis, hor 2 hibrid eyni gostoriciyos malik olmusdur. Barama
pardasinin kiitlosino goro iso Hesa2\l x Xoyal yaz-yay (0.953%), Mizuri-5 x Mayak-6 iso yaz-
payiz movslimiino gors (0.942%) {istiin gostariciys malik olmusdur. Diri baramanin ipakliliyino
gora kifayot qodor yiiksok doyiskonlik vardir. Bu iso segmonin somorali olmasi sortlorinin osas
amillorindon biridir. Seleksiya indeksindo iso hibridlor arasinda Mizuri-5 X Mayak-6 hibridi
ustiinliik togkil etmisdir.

NOTICOLOR
Gorlindiiyli kimi adaptiv seleksiya vo kompleks qiymatlondirma metodu ilo toyin olunmusg
naticalor bunu demoys asas verir ki, Mizuri-5 X Mayak -6 hibridi olverissiz miihit soraitino vo

eyni zamanda movsiimii yemlomolore daha déztimlii olmusdur.
Biitiin bunlar gostorir ki, adaptiv seleksiya vasitosilo yiiksok ekoloji déziimliiliiyo malik
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yeni tut ipakqurdu cins vo hibridlorinin yaradilmasi olverigsiz olan istehsalat goraitindo daha
yiksok golir gotiirmasina vo son natico etibarilo ipakeiliyin iqtisadi rentabelliyinin
yiiksoldilmasina genis imkanlar agir.

Son natico etibari ilo tut ipokqurdunun hoyatinda nomilk 10%, temperatur 20%, yegana
gidas1 olan tut yarpgi isa 70% rol oynayir vo tut ipokqurdlari aqroiglimin toraddiidiinds eyni
gostoricilor vermirlor.

Bu mogsadlo yeni yaratdigimiz hibridlor aqroiglim soraitnin toraddiidiine, modvsiimi
yemlomoyo uygun golonlordondir.
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NUTOI'N U3YUEHUSA AJAITUBHOCTHU THBPUJOB TYTOBOI'O LHHIEJIKOIIPSJA K
PA3JIMYHBIM CE30OHAM

®.H.Hacu6os', *A.P.Mup3aesa’, B.X.I'apaes®, I'.A.Cennoa’ ‘Azep6aiixanckuii [ocy1apcTBeHHbII
Arpaprerii Yausepcuter “Muctutyr I'enernueckux Pecypcos HAHA

Lenbto uccnenoBanust ObIIO U3ydeHHE BIUSHHUS HEONArONPHUATHBIX arpOKIMMAaTHYECKUX YCIOBUN U
CE30HHOTO KOpMJIEHHUS (BECHOH, JIETOM M OCEHBIO) Ha CO3JaHHBIE THOPHABI TYTOBOTO IIENKOIpsIa
Hesa2\l x Xasm u Musypu-5 x Mask-6. B xome paboTsl B TedeHHE 3 CE30HOB OBLIO HCCIIEIOBAHO
BJIMSIHUE JIUCTHEB ILIENKOBHUIBI C PAa3IUYHBIM, B 3aBHCUMOCTH OT (DaKTOPOB OKpY’Karolledl cpelsl U
BETreTallMOHHOTO IIMKJIA, KOJMYECTBOM MHUHEPAIbHBIX M OPraHMYECKHX BEIIECTB, HA HOBBIE THOPHUIBI
tTyroBoro menkonpsiia Hesa 2/1 x Xasnm m Mumsypu-5 x Mask-6. Pe3yibpraTsl wccieoBaHus ObUIH
ofpeJiesieHbl METOJOM aJalTHBHOM CENEeKIHH M KOMIUIEKCHOW omeHkH. KoadduumeHt kommuiekcHOH
oueHkn Mwusypu-5 x Mask-6 cocraBun - 0.803, y Hesa2\l x Xasm —1.006. Takum oOpa3om, ObLIO
yctaHoBieHo, uto rudpun Hesa2\l x Xasin umeer npeumyiiectBa Haja rudpuaoMm Musypu-5 x Masik-6.
Cpenu 3KOJIOTMYECKMX MapaMeTpoB IO CPeAHUMM 3HaueHHsAM Kodddunuenrta ycroiuusoctu (ESi) u
ceNleKIMoHHOro nHaekca (SI) B OTHOIICHUH BecHA-JIeTO nmokas3atenu Obiau Bhiie y Hesa2\l x Xasm, a B
OTHOIIIEHWH BECHA-OCEHb, MOKa3aTeNH ObLTH BhIlle y Mu3ypu-5 x Mask-6. Takum oO6pazom, pe3ynbTaThl,
HOJy4€HHbIE, C IIOMOIIBIO aJlATUBHON CEJIEKIIMH M KOMILJIEKCHOM OLIEHKHU IO3BOJIIIOT YTBEPXKAATh, UTO
rubpug Musypu-5 x Masik-6 Oonee ycTOWYMB K HEOJIarompHATHBIM YCJIOBUSIM OKpYKalolIed cpelsl U
CE30HHOMY KOPMJICHHUIO. B KOHEUHOM cueTe, B )KM3HU TYTOBOTO LIEJIKONpsia, BIaKHOCTh urpaet 10%,
temneparypa 20% ¢ JHCTBS MIENKOBHIIBI, SBJSIOMIMECS €r0 €OUHCTBEHHOW muimeH, urpaiot 70%-Hyio
poib. [ToMuMO 3TOro, TYTOBBIE MIENKOMNPSABI JAlOT Pa3iIUyYHbIE PEaKIUH Ha KoJeOaHHs arpoKiIuMaTa.
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PesynbTathl nccnenoBaHus MOKa3bIBAIOT, YTO (DAKTOPBI OKpPY’KAIOIIEH cpepl HE OAMHAKOBO BIIMSIOT HA
u3y4yaeMble THMOpUABL, M Pa3jiMuus B UX CE30HHOCTH OYCHb BEJIMKU. BmecTe ¢ Tem, M3MEHSS YCIOBUS
BHEILIHEH Cpebl, Mbl IPUIIUIH K BBIBOAY, YTO MOXKHO OKa3bIBaTh BIMSIHNE HA JOMUHMPOBAaHHE IIPU3HAKOB
ruOpugoB  TyToBOro  menkompsina.  llomydeHHble  TMOpUABI  COOTBETCTBYIOT  KOJeOaHHSM
arpOKJIMMAaTUYECKUX YCIOBUU M CE30HHOMY KOPMIICHHIO. B pe3ynbrare U3MEHEHUsl YCIOBUI BHEIIHEH
cpelpl HaM yNaloch CO34aThb I'MOpPUABI TYTOBOIO IIEIKOIpPSAa, HOAXOISIIUE POU3BOIACTBEHHBIM
TpeOOBaHUSIM.

KiioueBble  €10Ba:TYTOBBIM  HIETKOMPSI,IKOJIOTHUECKHE  (DaKTOPHI,MIEITKOBOACTBO,0MIOTHUECKUH
MIpHU3HAK.

RESULTS OF SILKWORM HYBRIDS ADAPTIVITY TO VARIOUS SEASONS
F.N.Nasibov', *A.R.Mirzayeva?, G.A.Seyidova?, V.Kh.Garayev’

Azerbaijan State Agricultural University
2 Genetic Resources Institute of ANAS

The result of our study was the creation silkworm hybrids Nesa2\1 x Khayal and Mizuri-5 x Mayak-
6, that are superior in adaptability and resistant to agroclimate and seasoned feeding (spring, summer,
autumn). The studies were developed by the parameters of integrated assessment and adaptive selection.
Out of the number of newly formed 2 hybrids, “Nesa 2\1 x Khayal” and “Misouri-5 X Mayak-6" were
used in this experiment. By sampling each of the 2 hybrids under adverse environmental conditions
during 3seasons of the year, we studied the effects of reducing the mineral or organic composition of
mulberry, depending on vegetation season and low content norms, whrere conditional effects which do
not correspond with typical living conditions of silkworms.

Adapting to environmental parameters, the averge estimate of the stability constant and the selection
index and other comparable indicators of the hybrids from Mizuri-5 x Mayak-6 combination were quite
high, the results of our research revealed that hybrids from this combination adapt even to unfavorable
conditions and very tolerant to seasoning.

Ultimately, the viability of the silkworm moisture has a value of 10%, temperature 20% and
mulberry 70%, which is the only food for the silkworm caterpillars, and with changes of this agroclimate,
the functional indicators of silkworms were changing.

Our results concluded that ecological factors do not affect the hybrids equally, and the difference
between the seasonal content of hybrids is too high.Thus, changing conditions will affect traits of
mulberry silkworm hybrid.

Summing up, we can state that new hybrids we have created are resistant to the fluctuations of
agrocilimate and correlate to any seasonal feed. According to the production conditions, we derived the
forms of mulberry silkworm hybrids as a result of external environment impact (temperature, nutrients
and humidity).

Key words:silkworm, ecological factor, violent, biological sign
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