ISSN 2223-5817. Online: 2790-7988

Azarbaycan Milli Elmler Akademiyasi
Genetik Ehtiyatlar Institutunun

ELMI 9SORLORI

CILD XI
Ne1l

PROCEEDINGS

of the Genetic Resources Institute of Azerbaijan
National Academy of Sciences

VOLUME XI

Nel

BAKI - 2022 - BAKU



AMEA Genetik Ehtiyatlar institutunun Elmi asorlori EImi Suranin gorari il
(11 noyabr 2022-ci il, 12 nomrali protokol) nasr olunmusdur.

REDAKSIYA HEYOTI

Bas redaktor: ‘
Zeynal Iba oglu Okparov, AMEA-nin miixbir iizvi, a.e.i.e.d, professor (Genetik Ehtiyatlar Institutu
(GEI), Baki, Azarbaycan; Genetika, Seleksiya vo toxumguluq, Bioloji ehtiyatlar)

Bas redaktorun miiavini:
Mehrac li oglu Abbasov, b.e.d., dosent (GEI, Bak1, Azarbaycan; Genetika, Genomika)

Mosul katib:
Sevinc Mehti qiz1 Mommodova, b.ii.f.d., dosent (OETI, GEI, Bak1, Azorbaycan; Seleksiya vo
toxumgulug, Bioloji ehtiyatlar)

BiOLOJi EHTIYATLAR va SELEKSIYA | BIOLOGICAL RESOURCES and BREEDING

Ayboniz Cavad qiz1 Bliyeva (redaktor), b.e.d., dosent (GEI, Baki, Azarbaycan; Genetika, Seleksiya)
Aydin Musa oglu Dsgarov, b.e.d., dosent (GEI, Baki, Azarbaycan; Bioloji ehtiyatlar, Botanika)

Sevinc ©mir qiz1 Mommoadova, b.ii.f.d., dosent (GEI,Bak1, Azarbaycan; Bioloji ehtiyatlar, Genetika)
Xanbala Noriman oglu Riistomov, b.ii.f.d., dosent (GEI, Baki, Azorbaycan; Seleksiya)

Abidin Moharromali oglu Abdullayev, a.e.ii.f.d., dosent (OETI, GEi, Baki, Azarbaycan; Seleksiya)
Sabir Ramazan oglu Hasonov, b.ii.f.d., dosent (GEI, Bak1, Azorbaycan; Toravoz bitkilorinin seleksiyasi)
Mirzo Kamal oglu Musayev, b.ii.f.d., dosent (GEI, Baki, Azarbaycan; Meyva bitkilorinin seleksiyasi)
Voli Xanbaba oglu Qarayev, b.ii.f.d., dosent (GEI, Baki, Azorbaycan; Baytarliq)

Ayaz Mommad oglu Mammadov, b.ii.f.d. (Xozaor Universiteti, Baki, Azarbaycan; Heyvan genetikasi)
Afiq Tofiq oglu Mommodov, a.e.ii.f.d., dosent (GEI, BTEB, Baki, Azorbaycan; Bioloji ehtiyatlar)
Natovan Sabir qiz1 Kolontorova, b.ii.f.d. (GEI, Baki, Azarbaycan; Molumat bazasi, Genetika)
Kahraman Gurcan, PhD, assoc. professor (Erciyes Universiteti, Kayseri, Tiirkiya; Genetika, Seleksiya)
Taner Akar, PhD, professor (Akdeniz Universiteti, Antalya, Tiirkiyo; Seleksiya)

GENETIKA vo GENOMIKA | GENETICS and GENOMICS

Ramiz Tag1 oglu Oliyev (redaktor), b.e.d., professor (GEI, Baki, Azorbaycan; Genetika)

Afat Dadas-Sarapli qiz1 Mommadova, b.e.d., dosent (GEI, Baki, Azorbaycan; Genetika)

Ruhongiz Baxtiyar qiz1 Mommodova, b.ii.f.d., dosent (GEI, Baki, Azarbaycan; Genetika)

Asof Agacavad oglu Salamov, b.ii.f.d. (GEI, Baki, Azarbaycan; Bioinformatika vo Genomika)

Sobina Parvin qiz1 Mehdiyeva, b.ii.f.d. (GEI, Baki, Azorbaycan; Sitogenetika vo Genomika)

Sevda Masalla qiz1 Babayeva, b.ii.f.d. (GEI, Baki, Azarbaycan; Genetika vo Genomika)

Viisalo Ibrahim qiz1 izzotullayeva, b.ii.f.d. (GEI, Baki, Azarbaycan; Genetika)

Orxan Noriman oglu Mustafayev, b.ii.f.d. (GEi, BDU, Baki, Azarbaycan; Bioinformatika)

Vagqif Qocu oglu ©mikisiyev, b.ii.f.d., dosent (GEi, ADPU, Baki, Azorbaycan; Bioinformatika)

Orxan Rasim oglu Isayev, t.ii.f.d., dosent (GEI, ATU, Baki, Azorbaycan; Molekulyar genetika, Insan
genetikasi)

Allahverdi Umud oglu Sahveronov, t.ii.f.d. (GEI, Baki, Azorbaycan; Molekulyar genetika, Insan
genetikasi)

Seyid Abolghasem Mohammadi, PhD, professor (Tobriz Universiteti, Iran; Genomika)

Aladdin Hamwieh, PhD, professor (ICARDA, Qahirs, Misir; Genomika)



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

BIOKIMYA vo FIZIOLOGIYA | BIOCHEMISTRY and PHYSIOLOGY

Hamlet Boykisi oglu Sadiqov (redaktor), b.ii.f.d., dosent (GEI, Baki, Azarbaycan; Genetika, Biokimya)
Qotibo Musa qiz1 Hosanova, a.e.ii.e.d., dosent (OETI, Baki, Azarbaycan; Texnologiya, Seleksiya)

Torlan Hozarpasa oglu Mommadov, b.e.d., prof. AMEA-nin miixbir {izvii (Akdeniz Universiteti, Antalya,
Tiirkiyo; Biokimya)

Qadir Qasim oglu Qasimov, b.ii.f.d., dosent (GEI, Bak1, Azorbaycan; Biokimya)

Ziyado Sorif qiz1 Ibrahimova, b.ii.f.d., dosent (GEI, Baki, Azarbaycan; Bitki fiziologiyas1)

Elgin Saday oglu Haciyev, b.ii.f.d. (GEI, Baki, Azorbaycan; Immunogenetika)

OkborYasar oglu Korimov, b.ii.f.d., dosent (GEI, Baki, Azorbaycan; Genetika, Biokimya)

Parviz Ulkor oglu Fotullayev, b.ii.f.d., dosent (AMEA-nin Nax¢ivan Bolmosi, Bioresurslar Institutu,
Azorbaycan; Seleksiya)

Seyfulla imamoli oglu Hiiseynov, a.e.ii.f.d., dosent (OETI, Baki, Azorbaycan; Biokimya)

Anar Sahib oglu Qocayev, b.i.f.d. (ADA universiteti, Baki, Azorbaycan; Biokimya)

Elvin Orkan oglu Sliyev, b.ii.f.d. , dosent (LDU, Lankaran, Azarbaycan; Biokimya)

Ram Candra Sarma, PhD, professor (Tribhuvan Universiteti, Nepal; Fiziologiya)

Yaroslav Boris Blume, UMEA-nin hoquqi iizvii, b.e.d. (Qida biotexnologiyasi vo Genomokas1 Institutu,
Ukrayna; Genetika, Seleksiya)

Texniki komakcilor | Technical assistants

Omino Morfat qiz1 Rokido
Latifa Sabir qiz1 Hasanova



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

MUNDORICAT | CONTENT

BiOLOJi EHTIiYATLAR va SELEKSiYA | BIOLOGICAL RESOURCES
and BREEDING

Ilhamos Mirzaliyeva, Zeynal Okparov, Sevine 9. Mommoadova, Kamilo Sixaliyeva,

Latifs Hasonli. MILLI GENBANKDA TOXUMU SAXLANILAN MO&RCIMBK

(Lens culinaris L.) VO NOXUD (Cicer arietinum L.) NUMUNOLORININ
SOCIYYOLONDIRMO MOLUMAT BAZALARL.........oovooeeveeeeeeeeeeeeeeeeeeeeee e
Saobina Haciyeva, Zeynal 9kporov, Ziyafat Mustafayeva, Mehrac Abbasov.
AZORBAYCANDA YAYILMIS MODONI NAR (Punica granatum L.) GENOTIPLORININ
TOPLANMASI VO QIYMOTLONDIRILMOSI......c..ooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e,
Xanbala Riistamov, Qatiba Hasonova. SUVARMA SORAITIND® BORK VO YUMSAQ
BUGDA SORTLARININ MOHSULDARLIGI iL® DONIN KEYFIYYOT
GOSTORICILORININ OLAQOSI......ooiieeeeeeeeeeeeeeeeeee e
Sabir Hasonov, Sevinc 9. Mommadova. SOGANAQLARIN IRILIYININ, ©KIN VAXTININ
VO SXEMININ BAS SOGANIN (A/lium cepa L.) TOXUM MO&HSULDARLIGINA

TOSIRI. ...ttt nneen
Almaz 9sadova. LOBYA GENOTIPLORIND® MOHSULDARLIGIN STRUKTUR
ELEMENTLORINDON ASILILIGININ TODQIQL. ..o
Mirzo Musayev, Malik Haciyev. QUBA RAYONU SRAZISIND® ARMUD BIiTKiSININ
YERLI XALQ SELEKSIYA SORTLARININ XUSUSIYYOTLORI.......cocovviiiiicieeeeeeeenn,
Natovan Baxsoliyeva. AZORBAYCANDA XURMA CINSI (Diospyros L.) NOVLORININ
GENOFONDUNUN OYRONILMOSI......cooiiiiiieiceeeceeeeeeeee e
Giinel Allahverdiyeva. AZORBAYCANDA GULULC® (Lathyrus L. s. 1.) NOVLORININ
EKOLOGIYASL.....oooiiieeeeeeeeeeeeee et sas s s senen e
Nazh Babayeva. YERLI VO INTRODUKSIYA OLUNMUS ARMUD GENOTIPLORININ
DOMGIL XOSTOLIYINO (Venturia pyrina Aderh.) QARSI DAVAMLILIGININ
QIYMOTLONDIRILMOSI. ...
Ismayil Mocidli, Yevgeniya Xidirova. PUSTO (Pistacia vera L.) FORMALARININ
FITOPATOLOJ TODQIQL..........ooiiieeeeeeeeeeeeeeeeeeeeeeee et

Ismayil Macidli, Rona Osgarova, Tarana Olizads. ZEYTUN SORT VO FORMALARININ
FITOPATOLOJI TODQIQL. ...
Afat Mommoadova, Kamils Sixsliyeva, Latifo Sahmommoadova, El¢cin Haciyev.

ABSERON SORAITINDS MORCIMOK SORTNUMUNSLORININ GOBOLOK
XOSTOLIKLORIN® YOLUXMASI VO IMMUNOLOJI QIYMOTLONDIRILMOSI .................

GENETIKA vo GENOMIKA | GENETICS and GENOMICS

Sevda Babayeva, Turana Hasonova, Almaz 9sadova, Afot Mommodova, Mehrac Abbasov.
ADI LOBYA KOLLEKSIYASINDA BIOMORFOLOJI SBLAMSTLBR VO ANTRAKNOZA
DAVAMLILIGIN QIYMOTLONDIRILMOSH......oieeeeeeeeeeeeeeeeeeeeeeeee e
Telman Cabbarov, ilqar Soltanov, Qiidrat Bakirov, Giilara Seyidova, Ayaz Mammoadov.
IRIBUYNUZLU HEYVANLARDA BIOTEXNOLOJi USULLARIN TOTBIQI IL® YERLI
SORAITO UYGUN YUKSOK MOHSULDAR CINSLORIN YARADILMASL........cccocovevvevnnn.
Bycana 3ynaduraposa, Caubd I'onbaxmenos. BIIMAHUE Lactobacillus delbrueckii spp. Lactis
A7 HA POCT L. Monocytogenes 302 B MOJIEJIBHBIX OBPA3IIAX CBIPA........ccccovvevvereennn,

13

20

27

34

43

51

59

67

75

81

86

91



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

Niliifor Hiiseynova, Bayram Bayramov. KOSKIN LIMFOBLASTIK LEYKEMIYA
DIAQNOZU QOYULAN XOSTOLORDO DNMT3B GENIND® TOK NUKLEOTID
POLIMORFIZMININ TODQIQL. ...ttt
Niisaba Okbarova. KORONAVIRUS GENOMUNDA NUKLEOTID PAYLANMASININ
MUDY YONLOSDIRILIMOSI......oeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt ee et en e nen e

BIOKIMYA vo FiZIOLOGIYA | BIOCHEMISTRY and PHYSIOLOGY

I'oabmian Hoaanosa, 'atn6a I'acanosa, Cepunax M. MamMmenoBa, Jleiiia I'acanoBa.
N3YYEHUE COPTOB MATKOU MHIIEHULIbI A3BEPBAMJIKAHA 10 TIOKA3ATEJIIO
UUCTIA TTAIIEHISL. ..ot ettt ettt e e e e e et e e e te e e e eeate e e eeateeeeeaveeas

Somsiyo Mommoadova. ABSERON SORAITINDS OKIiLMiS LOBYA GENOTIPLORINDO
BIOKIMY®VI GOSTORICILORIN OYRONILMOSI ...

Magep Anuzage. CPABHUTEJIBHOE NCCIIEAOBAHUE SPAD 3HAUEHUA ¥
PACTEHUI XJIOITYATHUKA B VCJIOBUSAX COJEBOI'O CTPECCA.........oveveeeeeeeeeenn.
Mayakhanim Khanishova, Konul Tagiyeva, Ibrahim Azizov. INFLUENCE OF SODIUM
CHLORIDE ON MORHOPHYSIOLOGICAL CHARACTERISTICS OF WHEAT AND MAIZE
Atabay Jahangirov. STUDY OF PHYSIOLOGICAL CHARACTERISTICS AND
PRODUCTIVITY OF WINTER BREAD WHEAT IN DRY RAINFED CONDITIONS................
Yabkap UoparumoBa, Buaasat A6avieB, Slmap PeiizueB, Uoparum Aszuzos. BJINSIHUE
COJIEBOI'O CTPECCA HA ®UN3UOJIOTMYECKHUE ITOKA3ZATEJIM TEHOTHUIIOB
MSATKOM TIIIEHMITBL ......coooooeeeeeeeeeeeeeee e

DUZOBLISLOR | CORRECTIONS

114

121

127

134

139

146

154

163

170



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, Ve 1 (2022), s. 6-12

I. BIOLOJi EHTIYATLAR va SELEKSiIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT 004.651.2

MILLI GENBANKDA TOXUMU SAXLANILAN MORCIMOK
(Lgns culinaris Medik.) VO NOXUD (Cicer arietinum L.)
NUMUNOLORININ SOCIYYOLONDIRMO MOLUMAT BAZALARI

ILHAMO MIiRZOLIYEVA", ZEYNAL OKPOROV, SEVINC 9. MOMMODOVA,
KAMIL®O SIXOLIYEVA, LOTIFO HOSONLI

AMEA Genetik Ehtiyatlar Institutu, Azadlq pr. 155, AZ 1106,
mirzaliyevail@gmail.com

Informasiya texnologiyalarimin biitiin sahalords oldugu kimi kand tasorriifatina da miifassal
sokilda sirayat etmasi bu sahanin isini yiingiillosdirmis vo faydah etmisdir. Buna misal olaraq, bitki
genetik ehtiyatlarinin (BGE) sonadlasdirilmasindaki ugurlar: gostara bilorik. informasiya texnolo-
giyalarinin imkanlarindan istifads etmoklo BGE-nin sanadlosdirilmasi onlardan istifadoni daha so-
moardli edir. BGE-nin sonadlasdirilmasi hamginin, biomiixtalifliyin fermerlar, seleksiyacilar, tadqi-
gatcilar iiciin somarali istifadasini togkil etmays zomin yaradir. Azorbaycanin bitki genetik ehti-
yatlar1 hagqinda bu kimi informasiyalarin elektron formatda olmasi biomuxtaliflik hagqqinda daha
cox malumat almaga imkan yaratmisdir. Todqiqatimizda paxlah bitkilordon olan moarcimak va
noxud toxum niimundlorinin molumatlarindan istifado edilmisdir. Respublika oshalisinin arzaq
tohliikosizliyinin tomin olunmasinda paxlal bitkilorin rolu avozsizdir. Paxlah bitkilorin yerli vo
diinya genofondunun toplanmasi, saxlanmasi vo miivafiq boélgalar ii¢iin perspektivli niimunalorin
secilmasi vo tatbiqi vacibdir. Paxlah bitkilorin danlari miixtalif ziilallarla zongin olmaqla yanas:
onlardan hazirlanmis qida mahsullar1 orqanizm torafindon asan monimsanilir. Seleksiya islorinda
va digar bitki tadqiqatlarinda istifads edilmak maqsadilo Milli Genbankdan gotiiriilmiis marcimak
vd noxud toxum niimunalari iizarinds Jvvalki illoards aparilmis miivafiq todqiqatlarin naticasi
(immunoloji miisahidsalor, morfoloji analizlor, keyfiyyat gostoricilori, fizioloji analizlor) olaraq
beynolxalq deskriptorlardan istifado etmoklo saciyyslondirmo va qiymatlondirms moalumatlari
toplanmisdir.Homin moalumatlar saciyyslondirma bazalar1 yaratmaq, galocokda seleksiya islorinda
va digar bitki tadqiqatlarinda istifads iiciin hazirlanmisdir. Homginin, 9lds edilmis saciyyslondirma
molumatlari iizorinds tahlillorin aparilmasi baslica magsodlorimizdon biri olmusdur. Bu maqgsadlo,
torafimizdon AMEA Genetik Ehtiyatlar Institutunun nozdinds olan Milli Genbankin bitki
kolleksiyasinin Markazi Mslumat Bazasinin strukturu daxilinde marcimak vo noxud bitkisi iizra
saciyyalondirmo molumat bazalar1 yaradilmigdir. Institutun miivafiq laboratoriyalar: torafindon
toqdim edilmis saciyysalondirmo molumatlar1 yaradilmis saciyyslondirmo bazasimma uygun olaraq
miifaviq bitki qrupu iizro daxil edilmisdir. Hal-hazirda yaradilmis saciyysalondirms bazalarinda
moarcimayin 212, noxudun 397 niimunasinin molumatlar1 mévcuddur.

Acar sozlor: Genbank, bitki genetik ehtiyatlari, saciyyalondirma moalumatlary, qiymoatlondirma,
moalumat bazasi, noxud, marcimak

GIRIS

Diinya iizro paxlali bitkilorin seleksiyasi vo qiymotlondirilmesinde miihiim addimlar atil-
maqdadir. Bu 6ziinli yeni sort vo niimunolorin yaradilmasinda da gostorir, bu da 6z ndvbasindo
diinya Genbanklarinin qiymaotli toxum niimunolari ilo zonginlogmasing sobab olur (Bgjer, 1997).
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Paxlal1 bitkilorin yerli vo diinya genofondunun toplanmasi, saxlanmasi vo miivafiq bolgoler ticiin
perspektivli niimunslorin secilmasi va totbiqi vacib masalslordondir (Skparov, 2010).

Beynolxalq alomdo bitki genetik ehtiyatlarina aid informasiyalarin kagiz iizerindon elektron for-
mata kegirilmosi, standart sokilo salinmasi, idaroolunmasi, koordinasiyasi, birlogdirilorak timumilos-
dirilmosi, yayilmasi, miibadilo olunmasi va s. istigamotlordoki foaliyyotlorlo Biomiixtoliflik iizro
Qlobal Informasiya Xidmati mosgul olmusdur (Qanun, 2011; Commission, 2011).

Informasiya texnologiyalarmin imkanlarindan istifado etmoklo bitki genetik ehtiyatlarmin
(BGE) sonadlogdirilmasi onlardan istifadoni daha da somarali va olyeton edir (Akparov, 2018).

N..Vavilov hor zaman genetika vo seleksiya todgigatlarinda, modeni bitkilorin tokamiil
konsepsiyasina, sonra da homoloji siralar qanununun kasfino gatirib ¢ixaran, sonadlogdirilmis mate-
riallara iistlinliik verirdi (BaBuios, 1965).

Azorbaycanda da bir sira elmi miiossisolordo paxlali bitkilor {izro todqiqatg1 vo seleksiyagilar
torofindon todqiqatlar aparilir vo onlarin aragdirmalari naticosinds miioyyon malumatlar oldo edilir.
Lakin bu kimi informasiyalar elektron sokildo vahid bir bazada birlosdirilmomis, lokal va global
sobokoyo yerlosdirilmomigdir. Bu da BGE {izro istifadocilorin, xiisusilo seleksiyagi vo bitki
todqgiqatgilarinin istifadesindon konarda qalaraq faydasiz molumat arxivino gevrilmisdir (I Milli
Moruza, 2004)

Genetik ehtiyatlarm sonodlosdirilmasi kolleksiyalardan faydali istifadonin ohomiyyaetini dofalorlo
artirir. Bir cox sayda bitki artiq tobii yasayis miihitindo tiilkonmok {izrodir. Miiasir informasiya
texnologiyasinin bu sahoys totbiqi genetik ehtiyatlarin qorunmasina, onlarin giymotlondirilmasina,
onlar iizorinds aparilan todqiqatlart planli sokildo hayata kegirmoys imkan vermaklo yanasi onlarin
praktikada istifadosini do asanlasdirir (Suni Archaka, 2016; Utpal Roy, 2017).

Saciyyslondirmo molumatlarma malik bir ne¢o bitki ndvii {izro internet osash beynolxalq
molumat bazalari vardir. Bunlardan on vacib vo ohatoli hesab olunanlardan EURISCO (Avropa
Internet Axtaris Kataloqu), GENESYS (BGE {izro Umumdiinya Informasiya Markozi) vo GRIN-
Global-1 (BGE kolleksiyalar1 {i¢lin informasiya bazasi) misal gostormok olar (ECPGR, 2022;
GENESYS, 2022; Grin Global, 2021).

MATERIAL VO METODLAR

Saciyyalondirma vo qgiymotlondirmo molumatlarindan ibarat informasiya sisteminin olmasi
vacib sortlordon biridir. Saxlanilan toxumlarin doyarliliyini, keyfiyyetini vo istifado yararliligim
artirmaq mogsadilo onlardaki qiymatli slamatlor bu clir molumat bazasi vasitosilo agkara ¢ixarilir.
Bunun iiciin todqiqat isindo diinya standartlarina uygun Avropa vo bir ¢ox digor 6lkalorin qobul
etdiyi beynolxalq bitki deskriptorlarindan istifado edilmisdir. Bu standartlar seleksiyagilara, bitki
todqgiqateilarina togdim olunmus vo aparilan todqigatlar vo giymatlondirmalor onlarin osasinda hoyata
kegirilmisdir. Alinan naticolor iso yaradilmis molumat bazalarinda (morcimok vo noxud bitkisi {izro
sociyyoalondirmo molumat bazalar1) 6z oksini tapmisdir.

Torofimizdon seleksiyagilar vo bitki todgigatcilarindan har bir niimuns {izra sociyyslondirmo
molumatlarin1 toplamaq va onlarin istifadosini yaxsilasdirmagq {igiin proqgram modullar1 vo MS Excel
cadvallori hazirlanmigdir. Bu zaman beynoalxalq standartlara miiraciot edilmis, diinyada bu sahado
istifado olunan formatlardan 6rnok alinmisdir. Beloliklo, Biomiixtoliflik Institutunun morcimok vo
noxud bitkisi {iglin tesis etdiyi “Deskriptor sohifasi”’-don istifads edilmigdir. Eyni zamanda, bitki
kuratorlar1, miitoxassislorlo maslohatlogmolor aparilmis, miivafiq odobiyyat molumatlar1 vo internet
monbolori  (www.grin-global.org,  http://www.ecpgr.cgiar.org /Databases/ Crops/wheat.htm,
https://www.croptrust.org/http://cropGenbank.sgrp.cgiar.org) http://www.icarda. org/,) arasdirilaraq
informasiya texnologiyalar1 sahasindo malumat bazasi idareetms sistemlarinin yaradilmasi {iglin on
cox istifado edilon programlar hagqinda molumat toplanaraq todqiqatimiza davam etdiirilmisdir
(ECPGR, 2022; Grin Global, 2021).

MMB-da pasport deskriptor molumatlar1 vo Milli Genbankda orta miiddstli saxlanmada
toxumlart olan marcimak vo noxud niimunalarinin saciyyslondirms molumatlari homin standartlara

7
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uygun tortib edilorok ilkin olaraq MS Excel codvellorindo 6z oksini tapmusdir. Doldurulmus
coadvollorin molumat bazasina kecirilmasi molumat bazasini idaroetms sistemlorinin program
vasitolorinin kdmayi ilo tomin edilmisdir.

Saciyyolondirmo bazalarin1 yaratdigimiz zaman istifado etdiyimiz MS FoxPro verilonlor
bazasinin idarsetmo sistemi ilo islomok ii¢iin SQL programlasdirma dilindon istifado edilmisdir
(Suni, et al., 2016).

Yaradilmis molumat bazasinda Alatlor bolmosindo bazami toskil edon bir ¢ox cadvallora
molumatlarin matn, dbf vo Excel codvallori formatinda import edilmasi pancarasi do mévcuddur. Bu
pancars vasitasilo bazani togkil edon cadval saholorine uygun informasiyalart motn, dbf vo Excel
cadvallori formatinda kompiiterin daxili disklorinin birinde saxlamilan qovlugundan miioyyon
qaydada bazaya yiiklomok olar. Bu zaman bazanin Tools (Alatlar) sohifasi acilir. Burada agilan
pancoradon Update existing table (mévcud bazam yenilo), Append new records (yeni verilonlori
daxil et), Ignore first line (ilk satiri dof et) linklori secilir vo bazaya daxil edilocok malumatin tipi
(*dbf*txt,*xIs) sonra molumati yiiklonocok codvol CHARACTERIZATION (Saciyyslondirmo)
secilir vo sonda pancaranin sonundaki Browse (Gostar) ditymasine vurulub cadvals slava edilocok
molumat kompyliterin yaddasindan bazaya daxil etmok iigiin ¢agirilir. Marcimok bitkisinin MS
FoxPro formath sociyyslondirmo bazasinin CHARACTERIZATION cadveline kompyiiterin omoli
yaddasinda saxlanan saciyyolondirmo molumatlarinin daxil edilmosi asagidaki sokildo oyani sokildo
gostorilir (Sakil 1).
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Sakil 1. Marcimak bitkisinin saciyysalondirms bazasina malumatlarin daxil edilmasi

NOTICOLOR VO ONLARIN MUZAKIR9SI

Milli Genbankda orta miiddatli saxlanmada toxumu olan 460 morcimak niimunasindon 212,
540 noxud niimunasindon iso 397 nlimunonin saciyyalondirmo malumatlart mévcuddur. Sociyyo-
londirilon morcimok niimunalori culinaris va esculenta olmaqla iki novii ohato edir ki, niimuno
sayma goro yiiksok say gostericisi do culinaris ndviindadir (culinaris - 210; esculenta — 2).
Tadqiqat isimizdo morcimak (Lens culinaris Medik.) niimunalori 33 olamato (50% c¢igaklorin
amala galma dovrii, ¢icoklorin rongi, yetiskonlik giinlori, yarpagin ol¢iilori, toxumun novii,
toxumun rongi, toxumun sathi, akin fasli, yarpaq ayasimin olciisii, bitkinin tikliltiyi, bitki
pigmentasiyasi, ¢i¢aklorin sayi, quraqliga qarsi davamliliq, soyuga davamliliq, ciicorma (¢ixis)
miiddati, bitkinin hiindiirliiyii, mahsuldar budaglarin say, ilkin budaqlarin sayi, ikinci daracali
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budaglarin say1, bitkida paxlalarin sayi, paxlamn eni, paxlanin uzunlugu, paxlada toxumlarin
sayt, 100 toxumun kiitlasi, bir lokdon toxum mahsuldarligi, Im2-ds toxum mahsuldarligi, ziilal
torkibi, fusariuoza qarsi davamliliq, antraknoza qarsi davamliliq, mozaik virusa davamlilig,
duza qarst davamlilq, triptofanin migdart), noxud (Cicer arietinum L.) nimunoslori 32 oslamoto
(soyuga davamliliq, 50% c¢icoklorin amalo golma tarixi, ¢icoklorin rangi, yetiskonlik giinlori,
bitma yeri, yarpagin ol¢iisii, toxumun novii, toxumun rongi, toxumun sathi, akin fasli, yarpaq
ayaswin ol¢iisii, bitkinin tiikliiliiyi, bitki pigmentasiyasi, ¢i¢ok yataginda ¢igcaklarin sayt, ciicarma
(¢ixis) miiddati, quraqhiga qarsi davamlilig, bitkinin hiindiirliiyi, ilkin budaglarin say, ikinci
budaglarin sayi, mahsuldar gévdalorin say, bitkida paxlalarin sayi, paxlanin eni, paxlanin uzun-
lugu, paxlada toxumlarin sayi, bir lokds toxum mohsuldarligi, toxum yatagindaki toxum mah-
suldarhigy, Im*-do toxum mohsuldarhig, ziilal migdar: %, fusarioza qarsi davamliliq, antraknoza
qarst davamlilig, triptofanin migdari, 100 danin kiitlosi) gora qiymoatlondirilmigdir (Sakil 2).
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Sokil 2. Marcimak niimunalarinin saciyyalondirms bazasindan fraqmentlor

Morcimoayin (Lens culinaris Medik.) 212, noxudun (Cicer arietinum L.) iso 397 nlimu-
nasinin saciyyolondirme molumatlar: ilk olaraq Excel cadvallorinds toplanmisdir. Bundan sonra
institutun miivafiq laboratoriya omokdaslari torofindon qiymaotlondirilmis morcimok vo noxud
niimunalarinin saciyyslondirmo molumatlart torafimizdon yoxlanilib uygun qayda vo formata
gotirilorok MMB-nin torkibindo yaradilmis Marcimak (bazadaki adi Lentil) vo Noxud (baza-
daki ad1 Chickpea) sociyyslondirme bazasinin eyni adli codvallorine yerlosdirilmisdir. Sokil 3-da
noxud bitkisinin saciyyelondirms bazasinda olan Saholor bolmasi oks olunmusdur.
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Sakil 3. Noxud bitkisinin sociyyslondirma bazasindaki sahalori vo izahlar

Bu zaman beynolxalq sociyyolondirms standartlarindan da istifado edorok, homin molumat-
lardaki olamoti gostoron saho adi yaratmig oldugumuz codvalin basliq hissolorine yazilmigdir. Bu
olamoat sahalorinin adlar1 bazon ¢ox simvollardan ibarat oldugu iiclin bazada daha az yer tutmast
liclin nozordo tutulmus qisaltmalardan istifado edilmisdir. Sociyyolondirmo cadvallorinin olamaot
saholorinin adlar1 ingilis dilindo qisaldilmis formada yazilmisdir. Bu qisaldilmis yazilari homin
saho ligiin kod da hesab etmok olar.

Bu kodlar bir cox olamotlorin monasini anlamagq tigiin ¢otinliklor yaradir. Bu mogsadlo do
bazada onun {igiin xiisusi ayrilmig bir sahodo homin olamaotlorin tam aydin sokildo izahati da
yerlosdirilmisdir. Sociyyalondirmo codvalinin sahslori siyahisinda onlarin hor birinin qarsisinda
izah1 gostorilmisdir.

NOTICOLOR

Paxlal1 bitkilordon olan morcimok (Lens culinaris Medik.) vo noxudun (Cicer arietinum L.)
timumilikde Milli Genbankda saxlanilan1002 niimunasindon 609 niimunasinin, yani 61%-nin
saciyyalondirmo molumatlar1 toplanmis miivafiq bazalara daxil edilorok sociyyoslondirmo molu-
mat bazalar1 yaradilmigdir.

Beloliklo, ilk dofo olaraq Azorbaycanin bitki genetik ehtiyatlar1 iizro informasiya sistemi
cor¢ivasindo, milli bitki kolleksiyalarindan olan morcimok vo noxudun saciyyslondirmo molumat
bazalar1 yaradilmigdir. Bununla da marcimok vo noxud paxlali bitki ndviiniin genofondunu ohato
edon slamat kolleksiyalar1 yaradilmigdir.

Noxud vo morcimok niimunslori hagqinda sociyyslondirmo bazalarinda olan molumatlar
lizorindo arasdirmalarin aparilmasi, doyorli genlorin askarlanmasi vo baza molumatlar1 osasinda
mogsadouygun hesabatlarin hazirlanmasi yaradilmig molumat bazalarinin faydaliliq omsalidir.
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XAPAKTEPUCTHUUYECKHUE BA3bI JAHHBIX OBPA3I1OB YEUEBUIIbI
(Lens culinaris Medik.) U HYTA (Cicer arietinum L.),
XPAHALIUXCSA B HAIIUOHAJIBHOM 'EHBAHKE

HNasxama Mup3aaueBa*, 3eiinaa Axknapo, CeBunak A. MamenoBa,
Kamnaa Hluxanuesa, Jlatuga I'acannu
Hncemumym eenemuyeckux pecypcos HAHA

Kak u B Apyrux o0nacTsX, MIMPOKOE pacipocTpaHeHue HHHOPMAIIMOHHBIX TEXHOJOTHH B CEJIBCKOM
X03SICTBE 00JIErYmMiio U c¢jenano pabory Oosee 3¢ dexTuBHON. B KadecTBe mpuMepa MOXKHO MOKa3aTh
YCIEXU B JIOKYMCHTHPOBAHWU TE€HETUYCCKUX PECYpPCOB pacTeHHil. JIOKyMEHTHPOBaHUE TCHETUYECCKHUX
pecypcos pactenuii (I'PP) ¢ moMomipio HHOOPMAIIMOHHBIX TEXHONOTUH AeaeT UX UCTONb30BaHue Oojee
3(PEKTUBHBIM M JOCTYITHBIM,a TaKXKe 3aKIaAbIBaeT OCHOBY ISl OpraHu3ariy 3(H(PEeKTHUBHOTO HCIIOIh30-
BaHUs OMOpa3HOOOpa3us ¢epMepaMi, CEeJICKIIMOHEpaMHu M HccienoBarensMu. Hamuume Takoit nHpOp-
MallMi O TEHETHYECKUX pecypcax pacTeHui AsepOaiipkaHa B dIEKTPOHHOM (opMaTe MO3BOJIHMIO MOMY-
gaTh OOJbIIe WHPOpPMAIUA O OWOpa3zHOOOpa3wu. B Hamem HCCIIeTOBAaHWUM HCIOJIB30BAINCH TaHHBIC
00pas3IoB ceMsH 3epHO0000BBIX pacTeHuit — ueueBullbl (Lens culinaris Medik.) u nyra (Cicer arietinum
L.). BaxxHbiMEu BomIpocaMu SIBISIIOTCS COOp M COXPAHEHHWE MECTHOTO M MHUPOBOTO TeHO(OHIa GOOOBBIX
pacteHuii, oTOOp W TMPUMEHEHHE MEPCIECKTUBHBIX 00pa3IOB A COOTBETCTBYIOIIMX PETHOHOB. Poib
3epHOOOOOBBIX KYJBTYpP B OOCCICUEHHH MPOJIOBOJILCTBEHHON O€30MaCHOCTH HACEICHUS PECIyOIUuKU
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He3aMeHUMa. 3epHa 0000BBIX pacTeHHH OoraThl O€KaMH, a MUIIEBbIE MPOAYKTHI, IPUTOTOBJICHHEBIE U3
HUX, JIETKO YCBAaHBAIOTCS YEIOBECUYECKUM OPraHU3MOM. XapaKTePUCTUUECKUE U OLIEHOYHbIC JaHHBIC ObLTH
cOOpaHbI C UCIOJIb30BAHUEM MEXIYHAapOIHBIX JECKPUITOPOB KAaK PE3yNbTaT MPOBEICHHBIX B MPEIbIY-
M€ TOABI CENEKIIMOHHBIX U IPYTHX HccaenoBaHuil (Mop¢hoIornyeckuii aHaln3, oKa3aTeau KayecTBa,
¢u3nonIornyeckuii aHaaM3) oOpa3LoB CeMSH YEUYEBMLBI M HyTa, B3ATHIX M3 HamumonamsHoro I'enOanka.
Kpowme Toro, mpoBeneHue aHanu3a MOJYYCHHBIX JAHHBIX O XapaKTEPUCTHKaX ObUIO OJHOW M3 HALIMX
OCHOBHBIX 1efnieil. C 3Toi Lenpio HaMM OBLIM CO3JaHbl XapaKTepHUCTHUecKHne 0a3bl JaHHBIX pacTeHUi
YeyeBHIBI M ropoxa B cocTaBe LleHTpampHOH 0a3pl NaHHBIX KOJUIEKIMH pacTeHuil HammoHamsHOTO
I'enbanka MuctuTyTa ['eHetnyeckux PecypcoB HAHA. Xapakrepuctudeckue JaHHBIE, PEIOCTaBICH-
HBIE COOTBETCTBYIOLIUMH JIAOOPATOPUSMU WHCTUTYTA, OBLIM BKJIIOUYEHBI B COOTBETCTBYIOIIYIO TPYIITY
pacTeHuii, COIIacHO YCTaHOBICHHOH XapakTepHCTHUecKoW Oa3e naHHBIX. B HacTtosiiee Bpems B
CO3JaHHBIX 0a3aX XapaKTEePUCTHYECKUX NaHHBIX UMEEeTCAUH(OpMAIMs 0 XapakrepucTuke 212 o6pasnos
gedeBHUITHI 1 397 00pa3IoB HyTA.

Kniwouesvie cnoga: zenbank, zenemuyeckue pecypeol pacmenuil, Xapakmepucmuueckue 0anHule,
oyeHKa, 6a3a OAHHBIX, Hym, Yedesuyd

CHARACTERIZATION DATABASES OF LENTIL (Lens culinaris L.)
AND CHICKPEA (Cicer arietinum L.) ACCESSIONS STORED IN
THE NATIONAL GENBANK

Ilhama Mirzaliyeva*, Zeynal Akparov, Sevinj A. Mammadova,
Kamila Shikhaliyeva, Latifa Hassanli
ANAS Genetic Resources Institute

The widespread dissemination of information technology to agriculture, as in all fields, has made the
work of this field easier and more useful. As an example, we can note the successes in the documentation
of plant genetic resources. Documentation of plant genetic resources (PGR) by using information
technologies makes their use more efficient and accessible. Documentation of PGR also lays the
groundwork for efficient use of biodiversity for farmers, breeders, and researchers. Having such
information about the plant genetic resources of Azerbaijan in an electronic format made it possible to get
more information about biodiversity. In our study, the data of lentil (Lens culinaris Medik.) and chickpea
(Cicer arietinum L.) seed samples, which are examples of leguminous plants, were used. The collection
and conservation of the local and world gene pool of leguminous plants and the selection and application
of promising accessions for the relevant regions are important issues.The role of legumes in ensuring food
security of the population of the republic is irreplaceable. The grains of leguminous plants are rich in
proteins, and food products made from them are easily absorbed by the human organizm. Characte-
rization and evaluation data were collected using international descriptors as a result of relevant studies
(morphological analyses, quality indicators, physiological analyzes) conducted in previous years on lentil
and chickpea seed samples taken from the National Genbank in order to be used in breeding and other
plant researches. These data are prepared for the creation of characterization bases, for future use in
breeding and other plant research. Also, conducting analyzes on the obtained characterization data was
one of our main goals. For this purpose, we created characterization databases on lentil and chickpea
plants within the structure of the Central Database of the plant collection of the National Genbank within
the Genetic Resources Institute of ANAS. The characterization data provided by the relevant laboratories
of the Institute were included in the appropriate plant group according to the established characterization
database. Currently, there are characterization data of 212 accessions of lentils and 397accessions of
chickpeas in the created characterization databases.

Keywords: Gene bank, plant genetic resources, characterization data, evaluation, database,
chickpea, lentil
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AZORBAYCANDA YAYILMIS MODONI NAR (Punica granatum L.)
GENOTIPLORININ TOPLANMASI VO QIYMOTLONDIRILMOSI

SOBINO HACIYEVA'*, ZEYNAL OKPOROV', ZIYAFOT MUSTAFAYEVA,
MEHRAC ABBASOV"?

TAMEA Genetik Ehtiyatlar Institutu, Azadliq 155, AZ 1106, Bak

’Meyvac¢ilik vo Cay¢iliq Elmi Tadgiqat Institutu, Quba-Xacmaz yolu, AZ4035, Quba, Azarbaycan
sabinahajiyeva@mail.ru

Tadqiqat isindo yerli vo intraduksiya olunmus nar genotipindon goétiiriilmiis bes meyvo
niimunasi giymatlondirilmis vo bu gostoricilorin orta qiymsatlori ¢ixarilmisdir. Meyvo Kkiitlasinin
107-606 qr, meyvonin hiindiirlityiiniin 50 mm ilo 98 mm arasinda, meyvonin diametrinin 55-105
mm, §iro migdarmmimm 63-320 ml, 100 gilonin Kkiitlosinin 23-59 qr arasinda doyisdiyi miioyyon
edilmisdir. Genotiplorin meyvo dadi qiymatlondirilorkan, 14 genotipin sirin, 16 genotipin sirin-
meyxos vd 19 genotipin iss turs oldugu miiayyan edilmisdir. Meyvalarin qabiq rangi arasdirildiqda,
1 genotipin acgiq ¢ohrayi, 12 genotipin ¢ohrayi, 1 genotipin albali, 1 genotipin yasihmtil, 1 genotipin
sarl, 1 genotipin tiind albali, 6 genotipin morugu, 19 genotipin qirmizi, 2 genotipin al qurmzi, 5
genotipin tiind qirmizi ranglards oldugu miioyyon edilmisdir. Digar bir pomoloji xiisusiyyat olan
toxumun sartliyi, 20 genotipda sart, 25 genotipdos orta sort, 3 genotipdo yumsaq va 1 genotipdo ¢ox
yumsaq olaraq qiymotlondirilmisdir. Todqiq etdiyimiz genotiplorin 8-nin gecyetison, 24-niin
ortayetison, 17-nin tezyetison oldugu miioyyon edilmisdir. Todqiqgatimzda, siifralik qida iigiin 14
nar genotipi secilmisdir. Tursu istehsalinda istifads iiciin yararh olan 4 genotip secilmisdir. Movcud
yerli sort vo formalarin uzunmiiddstli tadqiqatlara colb edilmasi istehsalin artirilmasinda
effektlidir. Bolgoda perspektivli nar genotiplorinin miisyyanlasdirilmasine va nar istehsalinin
potensialinin artirilmasina zoamin yaradan bu tadqiqat isindd, o6lkomizdo yetison nar sort vo
formalarmin xiisusiyyatlorinin qiymoatlondirilmasi, bundan sonra aparilacaq tadqiqat islorind
istigamat veracokdir. Sec¢ilmis genotiplorin yeni nar baglarimin salinmasi iiciin yerli fermerlors
tovsiyo edilmasi ilo 6lko iqtisadiyyatinin inkisafina sorait yaranacaqdir. Todqiq etdiyimiz nar
genotiplori olciisii, meyva sirasinin hacmi, yaxsi dadi va atri, yamsaq toxumlar: baximindan yiiksok
keyfiyyato malik olmagqla, siifralik qidalanma ii¢iin, meyva suyu va nar tursusu istehsalinda istifado
iiciin tovsiys olunur.

Acar sozlor: Punica granatum L., tursulugq, sira ¢iximi, meyva rangi, toxum sartliyi

GIRIS

Nar Azorbaycanin on miihiim kond tesarriifat1 bitkilorinden biridir. Diinya nar ticarstindo
Tiirkiyo, Iran, Ispaniya, Hindistan vo Azorbaycan lider &lkolordir. Nar iqlim miixtolifliyi ilo
yanags1 torpaq soraiti baximindan yiiksak tolerantliga malik bitki oldugundan Conubi Amerikada,
Avstraliya, Conubi Afrika Respublikasinda, Azorbaycanda, Araliq donizi hovzosi Olkolori,
Ofqganistan, Hindistan vo Cindo becorilir (Halil Kurt, 2013). Nar modonilosdirilon ilk meyvo
bitkilorindon biri olub vo buna goéro do biitiin diinyada yerli sortlarin inkisafina sobob olmusdur
(Elena Zuriaga, 2022).

Nar tarixi, yeddi min il avvalo gedon bir bitkidir. Qadim doévrlords insanlar nar meyvolorini
hom qidalanmaq, ham do tibbi moqsadlor {igiin istifads edirdilor. Nar becorilmesi ilk dofo
bugiinkii Pakistan vo ©fqanistan orazisindon baslamis vo sonra Iran vo Mesopotamiyaya yayil-
mlsdir (Kaygasiz, 2009). Nar bitkisinin 3 yaranma morkozi movcuddur. Yaxin Sorq meqa-
morkozi nar bitkisinin genetik miixtalifliyinin vo yaranmasinin ilkin morkozidir. Bu morkozo
Kicik Asiya, Iran, Ofganistan, Qafgaz, Orta Asiya, Hindistan va Pakistan makromorkazlori
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daxildir. Tkinci yaranma meqamorkozi Araliq denizi (Yaxin Sorq, Simali Afrika, Piriney, Balkan
makromaorkozlori) vo Sorqi Asiyadir (Cin, Yaponiya makromarkozlori). Sonuncu yaranma meqa-
morkozino Amerika (Simali vo Latin Amerikas1t makromorkozlori) vo Conubi Afrika daxildir.
Nar bitkisinin sortlar1t miixtalif 6lkolords todqiqatgilar torafindon Syronilse do bu morkozlords
hals ¢ox sortlarin potensiali qiymatlondirilmoyib. Genofondun toplanmasi {igiin bu markazlordon
miixtalif sort vo formalarin introduksiyasi ¢atin vo hall olunmamig masalo olaraq qalir.

Diinya miqyasinda narin 500-don ¢ox sortlart molumdur. Narin tokca sortlart deyil, miixtolif
formalar1 da ovozedilmoz genetik ehtiyatlardir. Bozi xalq seleksiya sortlarinin mohv olmaq
tohliikosi movcuddur. Buna gors vo narin ¢ox doyorli bitki oldugunu nazors alaraq onun zongin
miixtalifliyinin golocok nasillor iiclin qorunub saxlanilmasi vacib masololordon biri olmalidir.
Bunun {igiin mogsod nar sortlarini axtarmaq, xalq seleksiyagilari torafindon yetisdirilon sort vo
formalar1 agkar etmok vacibdir. Madoni nar formalarinin genetik fondunun toplanib artirilmast,
homin formalarin seleksiya islorindo istifadosini miimkiin etmoklo yanasi, hom do xalq
seleksiyasi sortlarinin barpa olunmasina va itirilmomasino komok edoacokdir.

Nar genotiplorinin pomoloji vo biokimyavi potensialina dair molumat bazalarinin yaradil-
masi seleksiya proqramlarinda istifads imkanlarinin artirilmasi {igiin vacibdir.

MATERIAL VO METODLAR

Todqiqatimizda Punica cinsinin iki ndviindon biri olan P.granatum L.-don istifado
edilmigdir. Birinci ekspedisiyalar bolgolora oktyabr ayinda edilmis vo bitkilor nisnlanaraq bazi
gostoricilori todqiq edilmisdir. Todqiqatda istifado edilmis 60 nar genotipi Azorbaycanin 4
(Abseron, Goygay, Agdas, Agsu) bolgosindon toplanilmisdir. Morfo-pomoloji vo biokimyavi
qiymatlondirmalor tosadiifi secilmis 5 meyva ilizorindo aparilmigdir. Todqiqatda meyvaonin kiit-
lasi, meyvanin diametri, kasagigin diametri, meyvanin hiindiirliiyii, kasacigin hiindiirliiyii, meyvo
formasinin indeksi, kasacigin indeksi, qabigin qalinligi, gabigin kiitlssi, gilonin uzunlugu, gilonin
eni, 100 gilonin kiitlasi, sira ¢iximi, sokor miqdari, qabigin meyvonin kiitlosino nisbati, tursuluq
kimi olamotlor todqiq edilmisdir. Bu olamotlor beynolxalq deskriptor asasinda gqiymotlon-
dirilmisdir. Uzunluqla slagoali olamatlor rogomsal pargar ilo miioyyon edilmisdir. Kiitls il olagoli
olan olamatlor 0.01 gr hossashigli elektron torazi ilo 6l¢iilmiisdiir. Meyvonin formasinin indeksi
F=DI1/H1 diisturu ilo hesablanmigdir. Burada D1 meyvonin diametri, HI meyvonin
hiindiirliytidiir. Kasacigin formasinin indeksi C=D2/H2 diisturu ilo hesablanmisdir. Burada D2
kasacigin diametri, H2 kasacigin hiindiirliiytidiir. Nar meyvalorindo olan sokorin vo suda hall
olan quru maddonin miqdari al refraktometri vasitosi ilo toyin edilmisdir. ikinci ekspedisiyalar
zamani nisanlammis bitkilordon noyabr ayinda c¢ilik niimunolori gotiiriilorok Genetik Ehtiyatlar
Institutunun Agdas dayaq montoqosinds tinglik salinmigdr.

NOTICOLOR VO ONLARIN MUZAKIR9SI

Tadqiqat isindo miixtalif bolgslordon toplanmis yerli va introduksiya olunmus forqli nar
genotiplorindon gotiiriilmiis bes meyvo niimunosinin fiziki xiisusiyyatlori qiymatlondirilmis vo
bu gostaricilorin orta qiymotlori ¢ixarilmisdir. Meyva kiitlosinin 107-606 qr arasinda doyisdiyi
mioyyon edilmisdir. Sah nar genotipindo on bdyiikk meyvo (606 qr) olmusdur. Zagatala sortu,
todqiq edilon genotiplor arasinda an ki¢ik meyvoyo malik (107 gr) nar genotipi oldu. Meyvao kiit-
lasi 100-200 gr arasinda olan 13 genotip, 200-300 gr arasinda olan 12 genotip, 300-400 qr ara-
sinda olan 16 genotip, 400-600 qr arasinda olan 8 genotip miioyyon edilmisdir. Giindogdu vo
omokdasglar1 nar bitkisi lizorindo apardiqlar1 todqgigatda 24 genotipin meyva kiitlosinin 161.45-
302.35 gr arasinda oldugunu miioyyon etmislor (Glindogdu et al., 2010). Tehranifar vo omok-
daslar1 Iran monsali 20 nar sortunun meyva kiitlosinin 196,89-315 gr arasinda oldugunu miioyyan
edilmislor (Tehranifar et al., 2010). Ferrara vo amokdaslar italiyanin conub-sorgindoki Apuliya-
da yetison sokkiz nar genotipindo meyvao kiitlosinin 169-575 qr arasinda oldugunu agkar etmislor
(Ferrara et al., 2011). Kili¢ Tiirkiyads aparilan forqli tadqiqatda, 15 nar sortunun meyva kiitls-
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sinin 267,72-650.56 qr arasinda oldugunu vurgulamisdir (Kilig, 2014). Tiirkiyads aparilan basqa
bir todgigatda 10 forgli nar genotipinin meyva kiitlosinin 198,8-366,0 qr arasinda doyisdiyi
miioyyan edilmisdir (Cicek et al., 2019).

Tadgigatimizda nar genotiplorinde meyvo hiindiirlilyliniin 50-98 mm arasinda oldugu
miioyyon edilmigdir. ©n kigik meyvo hiindiirliiyii Ulvi sortunda olub, 50 mm toskil etmisdir.
Bundan bagga, meyvo hiindiirliiyli 50-60 mm arasinda doyison 10 genotip, 60-70 mm arasinda
doyison 17 genotip vo 70-100 mm arasinda doyison 22 genotip miioyyon edilmisdir. Todqiq
etdiyimiz genotiplordo meyvonin diametri on asagi olan Zagatala sortu olmusdur ki, bu gostorici
ortalama olaraq 55 mm, on yiiksok gdstorici iso Ag Voalos sortunda 105 mm olaraq qeyds
alinmigdir. Genotiplordon 21-nin meyvs diametrinin 55-80 mm, 10 genotipin meyve diametrinin
80-90 mm arasinda, 17 genotipin meyvo diametrinin isa 90-110 mm arasinda oldugu miisyyon
edilmisdir. Bizim todqiqatimiz digor todqiqatcilarin islori ilo gismon oxsardir. Kilic Tiirkiys
narlar1 tizorindo apardig: todqiqatda meyvonin hiindiirliiyliniin 69.6 mm ilo 92.71 mm arasinda
doyisdiyini qeyd etmisdir (Kilig, 2014). Tirkiyoads aparilan digor todqiqatda meyvonin
hiindiirliiylinlin on asag1 gostaricisi 58,7 mm, on yiiksok - 79,7 mm, meyvanin eni slamati 68.1-
86.9 mm olmusdur (Cicek et al., 2019). Ol-Cabbari Iraqmn nar sortlarin1 morfoloji vo pomoloji
xiisusiyyatlorini miiqayiso edorkon, meyvo kiitlosinin 129.8-578.51 qr arasinda oldugunu qeyd
etmisdir (Ol-Cabbari. et al., 2019). Tadqiq olunan meyvs tacinin uzunlugunun 9.5 mm ilo 28
mm arasinda oldugu askar edilmisdir. Tacin uzunlugunun on yiiksok qiymoti Ag Volos
genotipindo, on asag gostorici iso A¢ik Dona genotipindo olmusdur. Bundan basqa 34 genotipin
meyvo tacinin uzunlugunun 10-20 mm, 29 genotipin iso 20-28 mm arasinda oldugu askar
edilmisdir. Mars vo Maragi, Tunis narlarini todqiq edorkon meyvo tacinin uzunlugunun 12-21
mm arasinda doyisdiyini geyd etmisdir (Mars and Marrakchi, 1999). Tacin diametri slamating
goldikdo genotiplords 9-23 mm arasinda doyismis, bu oslamato goro on yiiksok gdstorici Ag Valos
sortu (23 mm), an qisa tac diametri iso A¢ik Dona sortunda olmusdur (9 mm). Meyva tacinin
diametri olamoti 10 genotipdo 9-17 mm, 16 genotipdo 17-20 mm, 23 genotipdo iso 20-23 mm
arasinda olmusdur.

Nar genotiplorinin sirasinin miqdar1 an yiiksok 320 ml olmaqla Farag, sortunda, on az siro
ciximi is9 63 ml ilo Azorbaycan sortu olmusdur. Meyva sirasinin miqdar1 22 genotipdo 60-150
ml arasinda, 27 genotipdo iso 150-300 ml arasinda doyismisdir. ©l-Maiman vo ©hmad, Taifi nar
sortunu todqiq edorkon, meyvo sironin hacminin 156 ml oldugunu miioyyon etmislor (Ol-
Maiman vo ©hmad, 2002). Giindogdu nar bitkisi izorindo apardigi aragdirmada, meyva suyunun
hacminin 76-170 ml arasinda dayisdiyini gqeyd etmisdir (Giindogdu, 2006). Bizim todqiqatimizda
oldo edilon gostaricilora asason genotiplorimizdo siro miqdarinin meyve Slgiisiindon asili olaraq
daha yiiksok oldugu agkarlanmigdir.

Genotiplarin meyva dadi qiymatlondirilarkan, 14 genotipin sirin, 16 genotipin sirin-meyxos,
4 genotipin turs, 15 genotipin turs-meyxos oldugu miioyyon edilmisdir. Turs genotiplorin nar tur-
susu istehsalina, digor genotiplorin is9 siifra sortlart kimi qida magsadlaring uygunlugu miioyyan
edilmisdir. Meyvalorin qabiq rongi aragdirildigda, 1 genotipin agiq ¢ohrayi, 12 genotipin ¢ohrayi,
1 genotipin albali, 1 genotipin gdyiimtiil, 1 genotipin sar1,1genotipin yasilimtil sar1, 1 genotipin
tiind albali, 6 genotipin morugu, 19 genotipin qirmizi, 2 genotipin al qirmizi, 5 genotipin tiind
qirmizi rangds oldugu miioyyan edilmisdir. Ozatak Tiirkiyanin 20 nar genotipini todqiq etmisdir.
Bu todqgigatda O, gabiq ronginin 3 genotipdo ag, 10 genotipdo agiq ¢ohrayi, 5 genotipdo ¢ohrayi
vo 2 genotipdo qirmizi oldugunu askar edilmisdir (Ozatak, 2010).

100 toxumun kiitlosi olamotindo on asag1 gostorici 4 qr olmagla Nazik Qabiq vo GOy nar
genotiplorinda, an yiiksak gostarici isa 15 qr olmagqla Sirin qirmiz1 sortunda geyds alinmigdir. Bu
olamot iizro 24 genotipin gostoricisi 4-8 qr, 23 genotipin gostaricisi iso 8-15 qr arasinda
dayismisdir. 100 gilonin kiitlosi alamatinin 23-59 qr arasinda dayisdiyi miisyyon edilmisdir. Bu
olamat iizro on yiiksok gostorici 59 qr olmaqla Qirmizi nar sortunda, on asagi gostorici iso 23 qr
olmagla ©bilgasim vo Balamiirsal sortlarinda qeydo alinmisdir. Polad vo omokdaslari Tiirkiyonin
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nar sortlarin1 tadqiq edorkon 100 gilonin kiitlasinin 29.0-50.0 gr arasinda oldugunu qeyd etmislor
(Polat et al., 1999). Tiirkiys narlarmin todqiq edildiyi digor bir todqgigat isindo Giindogdu 100
gilonin kiitlosinin 26,5-45,9 qr arasinda oldugunu qgeyd etmisdir (Giindogdu, 2006). Bu olamat
izra oldo etdiyimiz gostaricilor digor todqiqqateilarin aldigi naticolorls eynilik togkil edir.

Todqgigatimizda meyvo qabiginin qalinligiin 12 genotipde 1.8-2,5 mm, 18 genotipdo
3,0-4.1 mm, 19 genotipdo iso 4,0-4.8 mm arasinda oldugu askarlanmigdir. Tiirkiyodo aparilan
arasdirmada, gabigin gqalinliginin 1,3-2.8 mm arasinda doyisdiyi todqiqatcilar torafindon miioy-
yon edilmisdir (Yildiz et al., 2003).

Basqa bir pomoloji xiisusiyyst olan toxumun sortliyi, 20 genotipdo sort, 25 genotipdo orta
sart, 3 genotipdo yumsaq va 1 genotipdo ¢ox yumsaq olaraq qiymotlondirilmisdir. Bagsqa bir tod-
qiqat isindo, meyvanin toxumunun sartliyi 12 genotipds sort, 11 genotipdo orta sort vo 2 geno-
tipdo yumsaq olmusdur (Giindogdu, 2006). Meyvolorin forma indeksino baxildiqda, on asagi
doyorin 0,9-2,0 arasinda oldugu miioyyon edilmis, on yiiksok doyor Malos sortunda on asagi
gostarici iso Qirmizi qabiq sortunda olmusdur. Nar genotiplorindon 18-nin meyfs formasinin
indeksi 0,97-1.1 arasinda 24 genotipin 1.1-1.19 arasinda, 7 genotipin iso 1.19-2,0 arasinda
oldugu miioyyonlogmigdir.

Meyva sirosinin meyva kiitlosino nisbatinin faizlo gdstoricisi 31-70% arasinda oldugu
miloyyon edilmigdir. Meyva suyu mohsuldarliginin on asagi doyori 31% olmaqla Malta sortunda,
on yiiksok dayari iso 70% olmagqla Iridonli sortunda oldugu miioyyan edilmisdir. Bundan basqa
30-50% arasinda 9 genotip, 51-60% arasinda 29 genotip vo 61-70% arasinda 10 genotipdo rast
golinmigdir. Digor olamat olan tursuluq 0,7-3.0% arasinda olmusdur ki, on yliksok gostorici
Cohrayi giiloyso sortunda, oan asagi gostorici iso Faras sortunda geydo alinmisdir. ©dabiyyat
molumatlarinda bizim todqiqat isimizls eynilik togkil edon bozi islor oldugu miioyyon edilmisdir
belo ki, Kazankaya vo omokdaslari nar genotiplori iizorindo apardiglari todqgigatda meyvo
kiitlosinin 197-310 gr, meyva hiindiirliiyliniin 61-74 mm, meyva eninin 71-84 mm, meyva sirasi
hacminin 52-126 ml vo timumi tursulugun 0.3-1.1% arasinda doyisdiyini bildirmislor (Ka-
zankaya et al., 2003). Ilyas vo amokdaslar tiirkiyo narlarimi todqiq edorken meyva kiitlosinin
207.3-689.5 qr, meyva uzunlugunun 65-95,8 mm, meyvo eninin 72.8-108 mm, tacin uzun-
lugunun 12.1-17.9 mm, tacin diametrinin 9.15-22.5 mm, 100 toxumun kiitlosinin 25.3-49.4 qr,
sira ¢iximinin 78-296 ml arasinda oldugunu miioyyen etmislor (ilyas, 2019). Basqa bir todqiqat
isindo Muradoglu vo amokdaslar1 46 nar genotiplori lizorindo apardiglar todqiqat isindo meyvo
kiitlosinin 131-337 qr, meyve uzunlugunun 60.0-81 mm, meyvo eninin 30.8-88.9 mm, tacin
uzunlugunun 11.0-26.1 mm, tacin eninin 11.2-18.1 mm, tursulugun 1.5-2.9% arasinda oldugunu
qeyd etmislor. Yildiz vo amokdaslarinin apardiglart diger bir tadqiqat iginds, meyva kiitlosinin
192-388 qr, meyvo uzunlugunun 62-78 mm, meyvo diametrinin 68-90 mm, meyvo sirosi
nisbatinin 28-55%, qabigin qalinliginin 1,3-2,8 mm, tursulugun 0.37-4.3% arasinda doyisdiyini
geyd etmislor (Yildiz et al., 2003). Tibet vo Onur (1999) Araliq donizi vo Conub-Sorqi Anadolu
bolgalorine aid 35 nar genotipinin fenoloji vo pomoloji xiisusiyyatlorinin dyronilmasinde mey-
vonin kiitlosinin 223-493 qr, meyvonin eninin 78-102 mm, meyvo uzunlugunun 67-88 mm vo
timumi tursuluq nisbatinin 0.19-2.38% arasinda oldugunu qeyd etmislor.

Tadqiq etdiyimiz genotiplorin 8-nin gecyetison, 24-niin ortayetison, 17-nin tezyetison oldugu
miioyyon edilmisdir.

NOTICOLOR

Oyrandiyimiz nar genotiplorinde meyvo &lgiisii, meyva sirasinin hocmi, yaxs1 dadi vo otri,
yumsaq toxumlari, baximindan keyfiyyati yiiksokdir, siifralik gidalanma {igiin, meyva suyu va
nar tursusu istehsalina yararlilifina gors iistiinliik verilo bilor. Todgiqatimizda, siifrolik qida tigiin
14, tursu istehsalinda istifads {igiin iso yararli olan 4 genotip se¢ilmisdir. Azarbaycan narin votoni
olmagla yanast hom do narin yetisdirilmosi baximindan uygun ekoloji soraitloro sahib olmasi
sobabiylo mdvcud istehsal potensialini artiracaq islorin hoyata kegirilmasi zoruridir. Movcud sort
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vo formalarimizin uzunmiiddatli todqiqatlara colb edilmosi ilo istehsalin artirilmasinda effekt-
lidir. Bolgado perspektivli nar genotiplorinin miioyyonlosdirilmosine vo nar istehsalinin poten-
sialinin miioyyonlogdirilmosino zomin yaradan bu todqiqat isindo, 6lkomizdo yetigon nar sort vo
formalarinin xiisusiyyotlori miioyyonlosdirilmoklo, bundan sonra aparilacaq todqiqat islorino
istigamat veracayino, secilmis genotiplorin yeni nar baglarmmin salinmasinda yerli fermerlors
tovsiyo edilir.
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CBOP 1 OLIEHKA TEHOTHUIIOB KYJbTYPHOI'O TPAHATA (Punica granatum L.)
B ABEPBAVI)KAHE

Cab6una Iagxuena'™, 3eitnan Aknapos', 3usdar Mycradaena',
Mexpaxx AG6acos'”
"Hnemumym eenemuueckux pecypcos HAHA
?Hayuno-ucciedosamensckuti Hncmumym nio0o600cmea u 4aesoocmea

B mccrenoBanny OlEHUBANKCH MATH O0OPA3IOB IUIOIOB, KAK MECTHOTO, TaK M MHTPOAYIIPOBAHHBIX
TeHOTHUIOB TpaHaTta. J[aHbl cpeiHre 3HAUYCHUS TI0Ka3aTeIe N3YYeHHBIX COPTOB. Y CTAHOBIICHO, YTO CPEIHSS
Macca mioja coctasisia ot 107 mo 606 1, BeicoTa - oT 50 1o 98 MM, macca 100 3epen -23-59 r, cpenuuit
maametp - 55-105 mm, ob6veM coka - 63-320 mi. IIpm oleHKe BKYCOBBIX KadeCTB T'CHOTHIIOB OBLIO
00HapyKEHO, YTO 14 reHOTUNOB OBUIM CIagKUMH, 16 CIamKOBATO-KUCIO-CIAAKUMH U 19 - xucnevu. [Ipu
HCCIIE/IOBAaHUN OKPACKHU KOXKYPBI IJI0/Ia YCTAHOBJICHO, YTO 1 TeHOTHI OBLI CBETIO-PO30BHIiA, 12 - pO30BBIA,
1 - BUIIHEBBIH, | - 3eeHOBATHIM, 1 - >KeNThIH, 1 TeMHO-BUILHEBBIN 6 -MaIMHOBBIN, 19 - KpacHBI, 2 - sSpKo-
KpacHBIA, 5 - TEMHO-KpacHBIA. TBEpIOCTh CEMSIH, YTO SIBIIICTCS €Ie OAHON TOMOJIOTHYECKON 0CcoOeH-
HOCTBIO, ObUTa OlleHeHa Kak TBepnas y 20, yMepeHHO-TBepaas y 25, MArkas y TpeX W OYEHb MsrKas y
OJTHOTO TeHOTHIIA. V3 TeHOTUIIOB, KOTOPBIE MBI HCCIIENOBANY, § OBUIN MO3/IHECTIENbIe, 24 CpeIHecTIeNble U
17 pamnecnensie. B Hamem wnccnemoBanund 14 TEHOTHUIOB TpaHaTa OBUIM OTOOpaHBI JJISI CTOJIOBOTO
nuTaHus. YeTslpe TeHOTHIa ObUTM OTOOpaHBI IJISl MCIIOJB30BAaHUS B IMPOM3BOJCTBE KHUCIOTHL B mamb-
HeilimeM ObLIOo OBl 1IeTIeCO00pa3HO MPUBJICYh HMEIOIIHECS COpTa U POPMBI [Tl AaTbHEHIIINX UCCIICIOBAaHUN
Y YBEIUYUTh MPOU3BOJACTBO 3TOTO IIEHHEWIIEro pacTeHWs.. DTH HWCCIENOBAHHS CO3/IAIOT OCHOBY JUIS
BBISIBJICHHS CYIIECTBYIOIIETO MPOU3BOACTBEHHOTO MOTEHIIMAA M TIEPCIIEKTUBHBIX T€HOTHUIIOB TpaHara. B
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JaibHeimeM OyayT HaHbel MOAPOOHBIE XapaKTEePHCTHKH BBIIBICHHBIM (opMaM M cOpTam, 4YTO JacT
MpaBUJIBHOE HAaIlpaBiieHHE OyIyIIUM HCCICHOBAHUSIM, a COOp OTOOPAaHHBIX T€HOTHIIOB AACT BO3MOXKHOCTh
MECTHBIM (pepMepaM CO37aBaTh HOBBIE I'PAHATOBBIE Calbl M 3TO OyIeT HOANCP)KKOW IUId pa3BUTUSA
9KOHOMMKH CTpaHbl. M3ydyeHue Macchl IIoja, BBIXOJa COKa, BKyca, MSTKOCTH CeMSH T'€HOTHIIOB TpaHaTa,
JaeT BO3MOXKHOCTb PEKOMEHJOBAaTh T€ WM MHBIE COPTa MPH NPOU3BOJACTBE IPAHATOBOIO COKa, IMMOHHON
KHUCJIOTBL M JUIs1 0TOOpA CTOJIOBBIX COPTOB.

Knioueevie cnosa: Punica granatum L., kuciomnocms, 661x00 coKa, yeem nio008, meepoochib
ceMsH

COLLECTION AND EVALUATION OF CULTURAL POMOGRANATE
(Punica granatum L.) GENOTYPES IN AZERBAIJAN

Sabina Hajiyeva'*, Zeynal Akparov', Ziyafat Mustafayeva', Mehraj Abbasov'?
!Genetic Resources Institute of ANAS
’Scientific Research Institute of Fruit- and Tea-growing

The study evaluated five fruit samples of both local and introduced pomegranate genotypes.
Revealedtheaverage values of the studied varieties. It was found that the average mass of the fruits was
from 107 to 606 g, the height was from 50 to 98 mm, the weight of 100 grains was 23-59 g, the average
diameter was 55-105 mm, and the juice volume was 63-320 ml. When evaluating the taste qualities of
genotypes, it was found that 14 genotypes were sweet, 16 sweet-sour-sweet and 19 - acidic. When
studying the color of the fruits peel, it was found that 1 genotype was light pink, 12 was pink, 1 was
cherry, 1 was greenish, 1 was yellow, 6 was crimson, 19 was red, 2 was bright red, 5 was dark red . The
hardness of the seeds, which is another pomological feature, was evaluated as hard in 20, moderately hard
in 25, soft in three and very soft in one genotype. Of the genotypes that we investigated, 8 were late-
ripening, 24 mid-ripening and 17 early ripe. In our study, 14 pomegranate genotypes were selected for
table nutrition. Four genotypes were selected for use in acid production. In the future, it would be
advisable to attract the available varieties and forms for further research and increase the production of
this valuable plant. These studies provide the basis for identifying the existing production potential and
promising pomegranate genotypes. In the future, detailed characteristics will be given to the identified
forms and varieties, which will give the right direction for future research, and the collection of selected
genotypes will enable local farmers to create new pomegranate gardens and this will be support for
development economy of the country. Studying the mass of the fruit, the yield of juice, the taste, the
softness of the seeds of the pomegranate genotypes makes it possible to recommend certain varieties in
the production of pomegranate juice, citric acid and for the selection of table varieties.

Keywords: Punica granatum L., acidity, juice yield, fruit color, seed hardness
Capa taqdim etmisdir: Kahraman Gurcan, PhD, assoc. professor
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SUVARMA SORAITINDO BORK VO YUMSAQ BUGDA SORTLARININ
MOHSULDARLIGI iLO DONIN KEYFiYYOT GOSTORICILORININ
OLAQOSI

XANBALA RUSTOMOV"?*, QOTiBO HOSONOVA'

! Okingilik Elmi Todgiqat I'nsjtitulu, AZ 1098, Pirsagi gasabasi, Sovxoz 2, Baki, Azarbaycan,
’AMEA Genetik Ehtiyatlar Institutu, AZ 1106, Azadlq prospekti, 155, Baki, Azarbaycan

khanbala.rustamov@mail.ru

Azarbaycanmin kaskin farqlonan torpaq-iqlim saraitlorinds bark va yumsaq bugda sortlarinin
mohsuldarh@nin vo danin keyfiyyot gostoricilorinin dyronilmasi aktual vo vacibdir. Son illarada
Azarbaycanmin miixtalif aqroekoloji soraitlorindo genotip, miihit amillori vo becarilma - il soraitlo-
rinin bark vo yumsaq bugda sortlarimin mohsuldarhq, hamg¢inin keyfiyyat gostoricilorino tasiri
istiqgamotinds elmi-tadqiqat islori aparilmisdir. Coxillik seleksiya islori naticosindo 9Kkincilik Elmi-
Todqiqat Institutunun Tartar BTS-do rayonlasdirilmis vo son illords yaradilaraq Dévlat sort
sinagina verilmis yeni bark vo yumsaq bugda sortlarimin kompleks aqrobioloji slamoatlori vo donin
keyfiyyat gostoricilori tadqiq edilmisdir. Tadqiqat materiali olaraq yerli hibrid monsali mate-
riallardan, miixtalif illardo ICARDA, CIMMYT va digar beynolxalq taskilatlardan alinmis gen
plazmasindan istifads dilmisdir. Son illorinds sopin vo vegetasiya suvarmalarimin miiddstlorinin,
eloco do aqrofonun forqliliyi sortlarin potensial vo adaptiv mohsuldarhgmm daqiq 0yronmayd
obyektiv imkan yaratmisdir. Tadqiqat illorinds (2016-2021-ci illar) bark bugda sortlarinda on
yiiksak orta mohsuldarhq 2018 vo 2020-ci illoards (uygun olaraq 57,7-58,4 s/ha), yumsaq bugda
sortlarinda is3 an yiiksak orta mohsuldarhq 2019 vo 2020-ci illordo (uygun olaraq 65,5-72,5 s/ha)
gqeyd olunmusdur. Bark vo yumsaq bugda sortlarinda donin keyfiyyatinin orta sort gostaricilori iso
2016-2017-ci va 2021-ci illards an yiiksak, 2018 va 2020-ci illords iso asag1 olmusdur. Mahsuldarhq
on yiiksok olan 2018 va 2020-ci illordo donin keyfiyyot gostoricilori koskin asag1 diismiisdiir. Zaif
aqrofonda torpaqda olan humus, makro va mikroelementlor, yalmz mohsulun formalasmasina
kifayoat etmisdir. Donin yiiksok keyfiyyat gostaricilorinin formalasmasi iiciin iso iizvi vo mineral
elementlorin qithg miisahids olunmusdur. Azarbaycanin kaskin forqlonan eko - cografi soraitlori
iiciin biotik vo abiotik stres amillorina davaml, yiiksok vo sabit-adaptiv mohsuldarhga malik yeni
bark va yumsaq bugda sortlarinin yaradilmasi tovsiys olunmusdur.

Acar sozlor: bark bugda, yumsaq bugda, sort, mahsuldarliq, donin keyfiyyat gostaricilori

GIRIS

Bugdalarin mohsuldarligi vo donin keyfiyyst gostoricilori genotipdon — sortun adaptiv-
liyindon, biotik vo abiotik miihit faktorlarinin tosirindon, torpagin miinbitliyindon — iizvi vo
mineral maddaslarle tomin olunmasindan, hamg¢inin torpag-iglim ve becorilma soraitindon asilidir.
Azorbaycanin koskin forqlonon torpag-iglim soraitlorindo bork (7riticum durum Desf.) vo
yumsaq bugda (Triticum aestivum L.) sortlarinin mahsuldarliginin vo donin keyfiyyat gostarici-
lorinin yiiksoldilmasi shalinin orzaqliq bugda ilo tominatinin asas zominidir. Son illordo mohsul-
darliq yiiksok olsa da donin keyfiyyati, asason ¢orokbisirmo sonayesinin toloblorini ddomir.
Monokultura, névbali okinlore diizgiin omal edilmomosi, sort se¢imi, qida rejimi, sopin miid-
datinin, uygun olaraq ndvbati inkisaf fazalarinin gecikmaosi; suvarma rejiminin inkisaf fazalarina
uygun aparilmamasi, donin mum yetismo fazasinda temperaturun koskin yiiksolmosi vo s.
mohsuldarligr vo donin keyfiyyotini asagi salir. Ona goro do bugdalarin seleksiyasinda moh-
suldarligin vo donin keyfiyyotinin formalagsmasina tosir edon amillorin dyronilmasi vo onun
yiiksaldilma yollarinin tadqiqi aktual va vacibdir (Pycramos, I'acanosa, 2020).
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Yumsaq bugda sortlarinda donin keyfiyyot gdstoricilorinin genotip vo becorma illordon
asililigi, “unun giici”, sedimentasiya, siisovarilik vo ziilalin miqdarinda variabellik, yagintilarin
miixtolif dovrlordo diismasi ¢orokbisirmo keyfiyystino monfi tosir edir. Moahsulun formalag-
masinda genotipin rolu 27,0%, abiotik goraito davamliligin rolu 19,0%, qida elementlori va
becorma ilinin mohsuldarliga tasiri iso 15,0% olmusdur (Hasonova va b., 2016).

Son illarado miixtalif aqroekoloji soraitlordo genotip, miihit amillori vo becorilmo soraitinin
bugda sortlarin keyfiyyot gostoricilorine tosiri istiqgamotindo todqigat islori aparimisdir.
Bununla olagodar olaraq miixtolif bolgolordo becorilon bugda sortlarinda donin keyfiyyot
gostoricilorine miihit amillorinin tosirinin todqiqi prioritet mosalo kimi qarsiya qoyulmusdur
(Pycramos, I'acanosa, 2020).

Magalads son illordo Okingilik Elmi-Tadqgiqgat Institutu (9ETI) Tortor Tortor Bélgo Tocriibo
Stansiyasinda (BTS) suvarma sgoraitlori liclin yaradilmigs bork vo yumsaq bugda sortlarinda
mohsuldarligin soviyyasi ilo donin keyfiyyot gostaricilori arasinda slagolor analiz edilmisdir.

MATERIAL VO METODLAR

Todgigatlar 2016-2021-ci illordo ©ETI-nin Tortor BTS-do, suvarma soraitindo aparilmisdir.
Todqiat materiali kimi rayonlasdirilmis vo yiiksok mohsuldar perspektiv bark vo yumsaq bugda
sortlart, homginin ICARDA vo CIMMYT-don alinmig minlorlo sortniimunadon secilmis geno-
tiplor gotiiriilmiisdiir. Bolgonin torpaq-iglim vo becorilmo soraiti miixtalif illorde keskin forg-
lonmigdir (I'acanoBa, Pycramos, 2020; Pycramos, ['acanoBa, 2020). Taocriibalorin qoyulmasi,
fenoloji miisahidolorin aparilmasi, mohsuldarliq vo struktur elementlorinin, xastoliklors
davamliligin qiymotlondirilmosi miivafiq metodikalara (Musayev va b., 2008; JlyBenuiep u ap.,
2014) osason aparilmigdir. Todqgiqat illori {izro mohsuldarligin doyiskonliyino goro adaptivlik
potensialininin analizinds “orta sort” (X;) gostericisindon istifado edilmisdir (3p1kuH U Op.,
1984). Mohsuldarliq vo digor olamotlor, standartlarla yanasi Oyronilon biitiin sortlarin orta
gostoricising (Xi) osason miiqayisali todqiq edilmisdir. Donin keyfiyyat gostoricilori uygun
metodika [MeTton. pek., 1977] asasinda dyronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Son illords Tortords iqlim goraiti orta goxillik gostaricilordon forqli olmusdur. Qis aylarinda
va yazin avvolinds miilayim meteoroloji sorait todqiq olunan bugda genotiplorinin morfobioloji
va aqronomik olamatloring, boy gostariciloring tasir gostormisdir. Sopin miiddstinin yubanmasi,
yazda temperaturun nisboton asagi olmasi sobobindon son illordo xastoliklorin epifitotiyasi
miigahido olunmusdur. Bundan bagqa, may aymin sonunda baslayan anomal yiiksok horarot
bugdalarin aqrobioloji vo keyfiyyot gostoricilorino monfi tosir gostormis, xiisuson do gec
stinbiilloyon-payizliq sortlarda siid-mum yetismo fazalarinin qisalmasina sabob olmusdur. Bark
bugda genotiplori fenoloji fazalarin baslanilma tarixi, xostolikloro davamliliq vo boy
gostaricilorine goro kaskin forqlonirlor. Bork bugda sortlarinin boyiik oksoriyyoti gobelok
xostoliklorino davamli olmusdur. Zongozur vo Korifey-88 sortlar1 ortaboylu (92,6-103,4 sm),
Dovlot sort sinaginda olan Comord-90, Salvarti, Agdors vo Zofar sortlar1 qisaboyludur (83,8-88,6
sm). Yiiksok mohsuldar bork bugda sortlarinda 2016-2021-ci illor iizro orta boy gostorici 82,0-
96,6 sm arasinda doyismoklo ortalama 86,3 sm olmusdur. Sortlarin orta besillik boy amplitudast
159 83,8-103,4 sm arasinda, orta sort gdstaricisi iso 93,8 sm olmusdur (Cadval 1).

Yeni yaradilmig bark bugda sortlar1 aprelin II-III dekadasinda, standart sortlara nisboton 6-
11 giin tez siinbiillomisdir. Sortlarda mohsuldar kollanma, toqribon eyni olmusdur. Osas
stinbiiliin uzunlugu vo siinbiilciiklorin say1 standart sortlarda yiliksok olsa da, yeni sortlarin
stinbiilii daha sixdir (25,1-30,6 adod). Stinbiildo donlorin say1, donin kiitlasi vo 1000 donin kiitlosi
yeni sortlarda agagidir. Eyni zamanda sonuncularda osas gévde vo siinbiiliin dlgiisii ilo slave
gdvdo vo siinbiillor arasinda forq azdir.

Son, 2016-2021-ci illorde bork bugda sortlarinda on asagi orta sort mohsuldarligi 2017-ci
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(48,2+1,74 s/ha) vo 2021-ci (39,0+2,1 s/ha) illordo miisahido olunmus, digor illords iso cox
forqlonmomisdir (56,9-58,7s/ha). Son, 2021-ci ildo orta sort gostoricisi besillikdon 41% asagi
olmusdur. Mohsldarligin asag1 olmasi sopin miiddsti vo suvarma rejiminin ¢ox gecikmaosi ilo
baglhidir. Salvarti, Agdoro vo Zofor sortlarinda potensial mohsuldarliq daha yiiksok olmusdur.
Korifey-88 sortunda iso adaptivlik yiiksokdir. Korifey-88 sortunda sabit mohsuldarliq siinbiilds
donlorin saymin ¢ox olmasi ilo baglidir. Salvarti, Agdore vo Zafor sortlarinda iso asas siinbiillo
olava siinbiillorin dl¢iilorinin eyni olmasi yiiksok mohsuldarligin zominidir (Codval 1).

Cadval 1
Rayonlasdirilmis va perspektiv bugda sortlarinin mahsuldarhgi vo struktur elementlori
(Tartar, 2016-2021-ci illor)

(=2
£ - Siinbiil = Mbshsuldarhgq,
% % o g 2 s/ha
2, £ Se| g R = | . T | 5
2 £ = g & < B & = z <
Sortlar <= = Z £ =5 = = = L £ e
£ 2 = = 50 = 5 A I = = | 5illik
= = = = B = = = = @ 2021
g 5 > = = < 3 e [ 28 = . orta
= «n S g = 5 = < = S
= A - I €| =
Bark bugda
Zongozur (St.) | 1034 | 280v [ 34 | 97 | 231 [238 [ 629 34 | 526 [56,5+2,5] 454
Korifey-88 92,6 | 280v | 34 [ 107 ] 252 [236 ] 815] 39 | 466 [543+1.8] 458
Comord-90 86,3 | 21av | 34 | 86 | 216 [251]562] 30 | 476 [60,1+3,5] 32,0
Art.-12/2019 | 1006 | 150v [ 34 | 66 | 190 [288 [ 476 2.7 | 47.8 [572+1.8] 415
Salvarti 88,5 | 17av | 33 [ 70 | 195 [279] 526 3.0 | 502 [583+3,5] 375
Art-152019 | 90,6 | 190v [ 31 | 67 | 195 291 [ 493 | 27 | 480 |55,1+32] 40,8
Agdors 88,6 | 200v | 31 [ 71 18,9 | 26,6 | 584 | 33 | 523 [56,4+2,9] 29,1
Zofor 838 | 27av | 31 [ 7.1 191 [ 269 ] 536] 29 | 504 [56,0+2,6] 40,0
Orta sort 038 | - | 34 | 87 | 218 | 254|621 | 33 | 494 [565:2,5|39,02
gOSthlClSl
Yumsaq bugda
gt“)nmgu“ 812 | 02v | 30 | 74 | 182 |246 | 471 | 2.1 | 366 [51.8x19| 354
Osgoran (St) | 91,3 | 02.v | 34 [105] 215 [205] 633 29 | 468 [61,7+40] 414
Osad-80 935 | 02.v | 32 | 93 | 191 [205]508] 21 | 426 [604+2,1] 446
Romanna 991 | 230v | 32 [ 95 | 178 [ 187 [ 474 | 19 | 414 [662+4.0] 384
Sah bugda 814 | 270v | 34 [ 91 193 | 212|661 | 22 [ 370 [705442] 417
Konan 752 | 29a0v | 32 | 95 18,5 | 195 | 60.8 | 2.6 | 38,3 [58,1+8,5] 462
Orta sort 87,2 - 32 | 92 | 1901 | 208|559 | 23 | 400 [61,4+2,7|41,3%2
gOostaricist

Qeyd: * - son 6 ildo (2016-2021) an tez siinbiillomo miiddati gdstorilmisdir.

Yumsaq bugda sortlarinda da ¢oxillik boy gostoricilori forgli olmusdur. 9sad-80 (82,7-101,0
sm) vo Romanna (87,5-106,4 sm) sortlar1 ortaboylu, son illordo Dovlot sort smnaginda olan
Sahbugda (75,0-88,2 sm) vo Konan (66,4-80,0 sm) sortlar1 iso qisaboyludur. 2016-2020-ci illordo
yeni yumsaq bugda sortlarinda orta sort gostoricisi 80,8-91,7 sm arasinda doyismaklo orta 86,8
sm olmusdur. Sortlarin besillik boy amplitudasi iso 75,2-99,1 sm arasinda doyismoklo orta sort
gostoricisi 86,6 sm olmusdur (Cadval 1).

Yeni yaradilmis yumsaq bugda sortlar1 aprelin III dekadasinda, standart sortlara nisbaton 3-9
giin tez siinbiillomisdir. Yalniz Osod-80 standartlarla eyni vaxtda (02.V) siinbiillomisdir.
Sortlarda mohsuldar kollanma, togribon eyni olmusdur. Osas siinbiiliin uzunlugu va siinbiilciik-
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lorin say1 Osgoran sortunda yliksok, digor sortlarda oxsar — orta olmusdur. Qirmizi giil 1 sortunda
stinbiil daha qisa vo sixdir. Siinbiildo donlorin say1 Sah bugda sortunda, donin kiitlosi vo 1000
donin kiitlasi iso ©sgoran sortunda yiiksok olmusdur. Son illorde on asagi orta sort mohsuldarligi
2017-ci (55,8+2,80 s/ha) va 2021-ci (41,3£1,6 s/ha) illards, on yiiksok mohsuldarliq isa 2020-ci
ildo (73,2+4,48s/ha) miisahido olunmus, digor illords iso orta olmusdur (54,3-65,5 s/ha). Sopin
vo suvarma miiddotinin gecikmosi sobabindon son, 2021-ci ildo mohsldarliq iizro orta sort
gostarici orta besillikdon 32,7% asagi olmusdur. Romanna vo Sah bugda sortlarinda potensial
mohsuldarliq, Qirmiz: giil 1 vo ©sad-80 sortlarinda iso adaptivlik daha yiiksokdir (Cadval 1).

Tadqiqat illorindo bork vo yumsaq bugda sortlarinda donin keyfiyyot gostoricilori: 1000
donin kiitlosi, siisovarilik, yas kleykovinanin miqdari, kleykovinanin deformasiya omsali (KDO),
va ziilalin miqdar1 da dyronilmisdir (Cadval 2).

Cadval 2
Rayonlasdirilmis va perspektiv bark vo yumsaq bugda sortlarinda donin keyfiyyat gostoricilori
(Tartar, 2016-2020-ci illar 2021-ci il ilo miiqayisali)

1000 donin . e o R . Mbshsuldar
Sortlar kiitlosi, q Siisovarilik, % | Kleykovina, % | KDO, c.g. Ziilal, % Iiq, s/ha
5illik | 2021 [ 5illik | 2021 | 5illik | 2021 |5inik| 2021 | 5illik [ 2021 [5illik | 2021
Bark bugda
(Zsetn)ggzur 52,6 | 550 | 76,0 | 96,0 | 22,8 | 324 | 99,0 | 98,0 | 12,9 | 14,6 | 56,5 | 454
é‘:r)lfey‘gg 466 | 518 | 656 | 920 | 232 | 324 | 94,1 | 995 | 127 | 146 | 543 | 4538

Comord-90 | 47,6 | 558 | 84,0 | 100 | 24,6 | 356 | 959 | 101 | 13,0 | 169 | 60,1 | 32,0
Art-12/2019 | 47,8 | 49,0 | 804 | 100 | 234 | 348 | 102 | 104 | 12,9 | 153 | 57,2 | 41,5

Salvarti 50,2 | 46,0 89,8 98,0 26,7 34,0 | 94,5 | 80,2 13,0 | 17,1 | 58,3 | 37,5
Art.-15/2019 | 48,0 | 47,0 84,4 100 22.6 32,8 | 95,9 104 13,0 | 154 | 55,1 | 40,8
Agdors 52,3 | 47,0 86,0 100 25,7 352 | 943 | 91,0 12,7 | 14,6 | 56,4 | 29,1
Zofor 50,4 | 542 70,5 97,0 20,1 30,8 | 989 108 124 | 16,9 | 56,0 | 40,0
Orta sort

U 49,4 | 49,5 82,2 96,8 24,6 34,3 | 97,1 98,8 13,1 15,3 | 56,5 | 37,8
gostaricisi

_ Yumsaq bugda
(Qsltrr)mmgull 36,6 | 38,0 | 39,6 | 92,0 | 26,1 | 36,5 | 96,7 | 98,1 | 12,0 | 153 | 51,8 | 354

Osgoran (St.) | 46,8 | 450 | 48,0 | 98,0 | 21,8 32,0 | 985 | 73,0 | 122 | 12,7 | 61,7 | 414
Osad-80 42,6 | 38,6 33,6 84,0 | 254 348 | 91,7 | 73,0 12,2 | 16,6 | 60,4 | 44,6
Romanna 414 | 394 | 39,8 89,9 | 26,2 | 40,8 106 103 124 | 153 | 66,2 | 384
Sah bugda 37,0 | 41,0 | 403 97,2 | 26,1 43,6 | 98,4 | 109 11,5 | 18,0 | 70,5 | 41,7
Konan 38,3 | 334 734 | 97,0 | 293 36,8 103 103 12,9 | 17,1 | 58,1 | 46,2

Orta sort 40,0 | 389 | 459 | 88.6 | 264 | 37.1 | 988 | 952 | 123 | 153 | 61,4 | 437
gdstaricisi

Bork bugda sortlarinda 1000 donin kiitlosinin orta gostoricisi 46,6-52,6 q arasinda doyis-
moklo orta besillik gdstorici 49,4 q, son 2021-ci ildo iso 49,5 q olmusdur. Donin siisovariliyi
65,6-89,8% arasinda doyismoklo orta gdstorici 82,2%, son 2021-ci ildo 96,8% olmusdur. Kley-
kovinanin miqdar1 ¢ox asagi olmmus — 20,1-26,7% arasinda doyismoklo orta gostorici 24,6%,
son 2021-ci ilds is9 yiiksok - 34,3% olmusdur. KDO, uygun olaraq 94,1-99,0 vo 97,1, son 2021-
ci ildo is0 98,8 olmusdur. Dondos ziilalin miqdart 12,4-13,0% arasinda doyismoklo orta gdstorici
13,1%, son 2021-ci ilda iso 15,3% olmusdur (Cadval 2).

Yumsaq bugda sortlarinda 1000 donin kiitlasi 36,6-46,8 q arasinda doyismoklo orta gostarici
40,0 g, son 2021-ci ildo iso 38,9 q olmusdur. Siisovarilik iso, yalniz Konan sortunda yiiksok
(73,4%), digor sortlarda iso 33,6-48,0% arasinda doyismoklo orta gdstorici 45,9%, son 2021-ci
ilds iso ¢ox yiiksok — 88,6% olmusdur. Kleykovinanin miqdart 21,8-29,3% arasinda doyigmoklo
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orta gostarici 26,4%, son 2021-ci ilda iso ¢ox yiiksok — 37,1% olmusdur. Yumsaq bugda sortla-
rinda KDO, uygun olaraq 91,7-102,7 vo 98,8, son 2021-ci ilds iso 95,2 s.v. olmusdur. Dondo
ziilalin migdar1 10,7-14,1% arasinda doyismoklo orta gdstorici 12,3%, son 2021-ci ilds is9 15,3%
olmusdur (Cadval 2).

Son 6 il arzindo bork vo yumsaq bugda sortlarinda donin keyfiyyot gostoricilorinin 2016-
2017 va 2021-ci illorde on yiiksok, 2018 vo 2020-ci illordo iso on asagi olmasi miisahido
edilmigdir. Mohsuldarliga gors iso oksino, bork bugda sortlarinda orta sort gostaricilori 2018 vo
2020-ci illords yliksok (57,7-58,4s/ha), yumsaq bugda sortlarinda iso 2019 vo 2020-ci illords an
yiiksok (65,5-72,5s/ha) gostorici miisahido olunmusdur. Belsliklo, qanunauygun olaraq, oks
korrelyasiya miisahido olunmusdur. Mohsuldarliq yiiksok olan illordo donin keyfiyyati asagi olur,
mohsuldarliq asag1 olduqda iso keyfiyyot gostoricilori yiiksolir. Zoif aqrofonda torpaqda olan
iizvi vo mineral maddslor yalniz mohsulun formalagmasina kifayat edir. Keyfiyyat gostoricilori
iclin iso qida ¢atismir. Mohsuldarliq asagi olduqda iso {izvi vo mineral birlogsmolor orta vo
yiiksok keyfiyyot gostoricilorinin formalagmasina kifayot edir. Qeyd etmok lazimdir ki, son
illorde miisahido olunan anomal temperatur da keyfiyyot gostoricilorinin asagi diismosine tosir
gostorir.

NOTICOLOR

Tadqiqat illorindo sopin vo suvarma miiddatlorinin, homg¢inin aqrofonun forqli olmasi
sortlarin potensial vo adaptiv mohsuldarligini dyronmoys doqiq imkan yaratmisdir. Daqiq va
etibarli notico almaq {i¢ilin sopindon ovval tocriibo saholorindo torpagin miinbitlik derocosi,
aqrofiziki-aqrokimyavi xassalori, makro- vo mikroelementlorin miqdar1 dyronilmalidir. Tocriiba
sahasinin miixtalif néqtalorinds torpagin tipi, qranulometrik torkibi, izvi vo mineral maddslorlo
tominati doqiqlosdirilmalidir. Tacriibalorin qoyulmasi, sopindon sonra vo vegetasiya suvarmalari
inkigaf fazalarima uygun olaraq optimal miiddotdo aparilmalidir. Azorbaycanda bugdalarin
seleksiyasi biotik vo abiotik stress amillorino davamli, potensial mohsuldarligi vo keyfiyyot
gostoricilori yliksok olan sortlarla yanasi, yliksok adaptivliyo malik sortlarin yaradilmasi
istigamatlorinds do aparilmalidir.
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B3AVMMOCBSA3b YPOKANHOCTH C IMOKA3ATEJISIMU KAYECTBA 3EPHA
Y COPTOB NIIEHUIBI TBEPIOM U MATKOM B YCJIOBUSIX OPOIIIEHUS

%
Xan6aia Pycramos'?’, Tarn6a Macanosa’
"Hayuno-uccneoosamenvcruii uncmumym semnedenus;
’Unemumym cenemuueckux pecypcoe HAHA

N3yueHue ypokalHOCTH M INOKa3aTeell KayecTBa 3€pHA Yy COPTOB MILEHMIIBI TBEPAOU U MATKOHN B
Pa3IMYHBIX TIOYBEHHO-KIMMATHYECKUX YCIOBUSAX A3sepOaiikaHa SIBISETCS aKTyallbHOW 3amaveid. B
MOCTIEIHAE TOBl B PAa3MYHBIX YCIOBUAX A3zepOaiimkaHa MPOBOAMIN HCCIEAOBAHUS B HAIPaBICHHSIX
BIIUSTHUSI TCHOTHIIA, 3KOJOTHMUYECKUX (PaKTOPOB M YCIOBUM rojia BO3JEIBIBAHUSHA MOKA3aTeNN YpOXKaii-
HOCTH U KadecTBa 3epHa. OCBEIIEHBI arpoOHOIOTHYECKUE XapaKTEPUCTHKH H ITOKA3aTeNN KauyecTBa 3epHa
Yy HOBBIX COPTOB MIIEHUIIBI TBEPAOH M MSITKOH, CO3JaHHBIE B Pe3yJIbTaTe MHOTOJETHEH CEIeKIIMOHHOU
paboter B Teprepckoit 30C HUM 3emnenenus. B kadecTBe mccleayeMoro mMarepuana OBLIH B3STHI
MECTHBIC, palOHUPOBAHHBIC U MEPCIIEKTUBHBIC BHICOKOYPOKAaWHBIE COPTA MIIIEHUIIBI TBEPAON U MATKOMH, a
TaKke TeHIuIa3mMel, otoopannabie n3 MatepuasioB ICARDA u CIMMYT. B mocnenuane romer (2016-2021
IT.) Y COPTOB IIICHUIIBI TBEPAOW caMasi BBEICOKAs «CPEIHECOPTOBAS YPOXKAWHOCTH OblIa OTMEUCHA B
2018 u 2020 romax xak 57,7 u 58,4 w/ra, a y coproB mmieHuIb! Msarkoid B 2019 u 2020 roxax - 65,5 u
72,5 w/ra, COOTBETCTBEHHO. Pa3mu4HbIe CPOKHM TTOCEBa U BETETAIIMOHHBIXIIOIMBOB B TO/IBI UCCIIEIOBaHUH,
a Taxke arpo¢OoH MO3BOJIWIM TOYHO M3YYUTHh IMOTEHIINAT YPOXKAWMHOCTH W aJaNTallMOHHYIO TPOJTYyKTHB-
HOCTH COPTOB. B TofpI Hccne[0Banmil caMble BRICOKHE «CPETHECOPTOBBIS) MOKA3aTEIN KaueCcTBa 3€pHA Yy
COPTOB TIIEHUIIBI TBEPAON M MATKo# Obu oTMeueHBl B 2016-2017 u 2021 romax, a cample HU3KHE B
2018 m 2020 romax. B 2018 un 2020 roxmpl, Korga ypoKaiHOCTh OBLTa BBHICOKOW, ITOKAa3aTeIN KadecTBa
3epHa pe3ko cHu3WwiIKch. [Ipu ciabom arpodoHe OajlaHC TymMyca, Makpo M MHKPO3JEMEHTOB B IOYBE
OKa3aJics JOCTATOYHBIM TOJBKO JUIS HAKOIUICHUS ypoxkasi. [|Jis MOTHOIIEHHOT0 HajIuBa 3epHa HaOIroaacs
IePUIUT OPraHUYEeCKHX W MHUHEPaTbHBIX 3neMeHTOB. [l pesko muddepeHmnpoBaHHBIX 3KO-Teorpa-
¢uueckux ycioBuil AszepOaiikaHa aKTyalbHO CO3JAHHS COPTOB TNIIEHHIBI TBEPAOH M MATKOW C
BBICOKOH, CTA0MIILHO - 3JalTUBHON YPOKAMHOCTBIO, 2 TAKXKE C BHICOKOW YCTOHYMBOCTBIO K OMOTHYECKUAM
1 aOMOTHYECKUM CTPECCOBEIM (PaKTOpam.

Knroueevie cnoea: nuwernuya meepda}l, nuwenuya miackan, copm, ypomaﬁuocmb, nokaszamenu
Kauecmea 3epHa

RELATIONSHIP BETWEEN YIELD AND GRAIN QUALITY INDICATORS FOR DURUM
AND BREAD WHEAT VARIETIES UNDER IRRIGATED CONDITIONS

Khanbala Rustamovl’z*, Gatiba Hasanova'
'Research Institute of Crop Husbandry;
Genetic Resources Institute of ANAS

The article highlights the agro-biological characteristics and indicators of grain quality in new
varieties of durum and bread wheat, created during the many years of breeding work in the Terter ZES of
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the Research Institute of Crop Husbandry. As a research material were usedthe regionalized and high-
yielding, promising varieties of durum and bread wheat, studied in the Terter BTS, as well as genotypes
selected from materials of ICARDA and CIMMYT. In the recent years (2016-2021), the most average
yield values of varieties for hard wheat were noticed in 2018 and 2020 as 57,7 and 58,4 c/ha, for bread
wheat in 2019 and 2020 as 65,5 and 72,5 c/ha, subsequently. Various terms of sowing and vegetation
irrigation during the years of investigation, as well as the agricultural background, made it possible to
accurately study the potential and adaptive productivity of varieties. The highest "medium-grade" grain
quality indicators for durum and bread wheat’s varieties were recorded in 2016-2017, 2021 years, and the
lowest in 2018 and 2020. In 2018 and 2020 years, when yields were high, grain quality indicators
dropped sharply. With a weak agricultural background, the balance of humus, macro and microelements
in the soil was sufficient only for the accumulation of the yield. There was some deficit of organic and
mineral elements in the stage of whole grain filling. For sharply differentiated eco-geographical
conditions of Azerbaijan, it is recommended to create wheat varieties, that are resistant to biotic and
abiotic stress factors, with the high stable-adaptive yield.

Keywords: durum wheat, bread wheat, varieties, yield, grain quality indicators
Capa taqdim etmisdir: redaktor Aybaniz Cavad qizi Oliyeva, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 28.07.2022
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UOT 635.25/26:631.521

SOGANAQLARIN iRILiYININ, OKIN VAXTININ VO SXEMINIiN
BAS SOGANIN (Allium cepa L.) TOXUM MOHSULDARLIGINA TO9SIRI

SABIR HOSONOV’, SEVINC 9. MOMMODOVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki sah., AZ 1106, Azadliq pr. 155;
hasanovsabir@92gmail.com

Tadqigatin maqgsadi bas soganmin toxumluq bitkilorinin becarilma texnologiyasi elementlorinin
inkisaf etdirilmasidir. Todqiqat materialh kimi bas soganin (Allium cepa L.) Yerli Masalli vo
Ordubad - 2 sortlarindan istifado edilmisdir. Todqiqat isi 2017-2019-ci illardo Genetik Ehtiyatlar
institutunun Abseron Todqiqat Bazasinda aparilmisdir. Okin, har biri 2,5 m’ olmagqla, 4 tokrarda
aparilmisdir. Tacriibalar ikifaktorlu sxem asasinda a¢iq sahads aparilmisdir. Birinci tacriibada so-
ganaqlarin iriliyinin bitkilorin inkisafina, 6l¢iisiina, toxum moahsuluna va keyfiyyatino tasiri dyro-
nilmisdir (faktor A - sort, faktor B - soganaqlarn iriliyi). 9kin sxemi 75 x 15 sm, akin tarixi 10
oktyabr, skin darinliyi 15 sm olmusdur. Ana soganaqlarin diametri 3 sm, 5 sm (nazarat) vo 7 sm
taskil etmisdir. ikinci tacriibada isa okin vaxtimin bitkilorin 6lciisiing, inkisafina, toxum mah-
suldarhgina vo keyfiyyating tasir1 6yronilmisdir (faktor A - sort, faktor B - miiddat). 9kin sxemi
75%15 sm, ana soganaqlarin diametri 6 sm, akin dorinliyi 15 sm oél¢iilords. 9kin 4 miixtalif vaxtda —
25 sentyabr, 10 oktyabr (nazarat), 25 oktyabr vo 5 noyabrda aparilmisdir. Miioyyanlasdirilmisdir
ki, soganaqlar na qodor iri olarsa (5-7 sm), mohsuldarhq da o qadar yiiksok olar. Eyni zamanda,
akin dorinliyi vo sixhigimin sortdan vo torpaq-iqlim soraitindon asihi oldugu, akin miiddatinin iso
zonalardan asih olaraq doyisdiyi askar edilmisdir. Todqigat naticasindo malum olmusdur ki, bas
soganin becorilmo texnologiyasinin bazi elementlorini optimallasdirmaqla yeni sogan sortlarinin
yaradilmasinda Yerli Masalli vo Ordubad-2 sortlarindan yiiksak va keyfiyyotli toxum mohsulu
almaq miimkiindiir. Bu zaman skinin 75x10 sm sxemi iizra, 15 sm darinlikds, noyabrin avvall-
orindo aparilmasi vd 9kino diametri 7 sm olanan soganaqlarin calb edilmoasi tovsiyo edilir. Bu
sartlorin yerina yetirilmosi Abseron zonasinda Yerli Masalli sortundan 523-583 kq/ha, Ordubad-2
sortundan isd 444-600 kq/ha kondisiyaya ¢catmis toxum 3lds eytoys imkan verir. Hazirki tadqigatla
bir daha siibut edilmisdir ki, aqrotexniki amoliyyatlardan effektiv istifado etmokls, toxum
mohsuldarhgini vo keyfiyyatini xeyli artirmaq olar.

Acar sozlor: bas sogan (Allium cepa L.), soganagq, toxum, mahsuldarlq, akin vaxn, akin darinliyi

GIRIS

Azorbaycanda torovozgiliyin inkigafi toxumgulugun inkisafindan, xaricdon idxal olunan
toxumun hacminin azaldilmasindan vo istehsal olunan toxumin keyfiyyatinin yaxsilasdirilmasindan
kaskin sokildo asilidir. Son illordo ayri-ayri dovlstlordon respublikaya idxal olunan torovoz
toxumunun miqdart tonlarla 6l¢iiliir. Diinyada toxum idxalgis1 olan ddvlotlor sirasinda 6n yerdo
duranlar Rusiya, Fransa, italiya, Moldova va Serbiyadir. Bu dovletlorda illik toxum idxalimn hocmi
100000 tona catir. Osas toxum ixrac edon dovlotlor iso Tiirkiyos, Koreya, Cexiya, ABS vo
Niderlanddir. Hazirda, ayri-ayr1 dévlastlords xaricdon toxum asililiginin azaldilmasi istigamotindo
calisan elmi miiosisolor, seleksiya firmalar1 vo agroholdinglor mévcuddur (XoBpun u ap., 2014).

Bas sogana olan tolobatin ildon-ils artmasina baxmayaraq, bu giin respublikamizda bas soganin
mohsuldarligimin asagi olmasini okilon toxumun keyfiyyotsizliyi ilo izah etmok olar. Hazirda, bu
sahodo mdvcud olan, lakin miikommol olmayan texnologiya ayri-ayri sortlarm toxumbecorma
texnologiyasi elementlorinin yenidon islonmaosini vo tokmillogdirilmasini tolob etdiyindon, bu masolo
aktualdir vo boytiik praktik shomiyyato malikdir.

Tosadiifi deyildir ki, digor Olkolordo do todqiqatgilar okin miiddotinin vo okin materiali
Olgiilorinin sogan toxumu istehsalina tasirini dyranirlor (Choudhary et al., 2017).
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Toxum xalq seleksiyasinin osas xammalidir vo yliksok toxum istehsali rayonlagdirilmis sortlarin
toxumeulugunun planl sokilds aparilmasini talob edir. Soganaq mohsulu istehsalindan fargli olaraq,
toxum istehsalina daha ¢ox omok sorf edilir vo daha ¢ox ol omayi (ana soganaqlarin secilmosi,
aqrotexniki qulluq islori, toxum yigimi vo s.) tolob olunur (MuxeeB u ap., 2019). Soganlarin
toxumeulugunun togkili mogsadils, onlarn vegetasiyasi iiclin olverisli soraiti olan yerlor (havanin
temperaturu 20°C-don yuxari, nisbi riitubat 30-50 %) secilmolidir. Belo soraitdo perenasporoz ii¢iin
minimal risk mévcuddur (AkcenoB u np., 2016; Axcenosn, 2021).

Keyfiyyatli toxum mohsulu almaq {igiin sorta maxsus tipik alamotlors malik ana soganaqlar
gotiirtilmali vo okin sahasinds do toxumun inkisafi ti¢iin optimal sorait yaradilmalidir.

Yaxs1 ixtisaslagsmis tosorriifatlarda toxum mohsulu 500-600 kq/ha-ya catir. Sabit toxum mohsulu
almaq ti¢iin becormoni rayonlasdirilmig orazido aparmaq lazimdir (JIykomen u ap., 2009). Belo ki,
aparilan todqiqatlara asason, Azarbaycanin Conub bolgasinds vo Abseronda ana soganaqlarin akini
payizda, saxtalarin gozlonildiyi yerlordo iso noyabrda aparilmalidir.

Qus1 isti kegan yerlords okin sentyabrin sonu ilooktyabrin avvallorinds apariimalidir. Skin {igiin
diametri 4-6 vo ya 6-8 sm olan soganlar se¢ilmolidir. Okin sxemi 70-10 sm (hektara 143 bitki)
olmaqgla aparilmalidir. Har fraksiya ayrica okilmelidir. Soganaqlarin okilma dorinliyi 15 sm-don az
olmamalidir (JIazeko, 2005).

Miixtolif Olkolorde todqgiqatgilar okin miiddatinin vo okin soganaqlarmin iriliyinin toxum
mohsuldarligma tosirini dyronorok miioyyonlosdirmislor ki, okin soganaqglarinin iriliyi bitkilorin
Olctilorino vo toxum mohsuldarligina miisbat tosir gostorir (Olani et al., 2010; El-Helaly et al., 2012;
Teshome et al., 2014; Mebhri et al., 2015; Mollah et al., 2015; Tesfaye et al., 2018). iri soganaglar,
kigiklordan fargli olaraq, ¢oxlu sayda yarpaq vo zog amals gotirirlor ki, bu da toxum mohsuldarligin
xeyliyiiksoldir (Khan et al., 2005; Khokhar, 2009).

Tadqiqateilarin fikrinco, toxum zoglarinmn hiindiirlityli soganaqlarin 6lgiilari artdiqca daha da
artir (Khodadadi et al., 2012; Ashagrie et al., 2014). Iri soganaqdan alinan bitki tez inkisaf edir ki, bu
da toxum zoglarmim hals soganaqlarin saxlama miiddotindo inkisafa baglamast ils slagodardir.

Tadqiqatcilar belo hesab edirlor ki, ana soganaqlarin diametri 40-50 mm-don az, 70-90 mm-don
cox olmamalidir va bu dlgiiler har bir regionun aqroiqlim saraitindon asilidir (Khodadadi et al., 2012;
Ashagrie et al., 2014). Iri soganaqlardan iri ¢otirlor alnir ki, onlarda da ¢oxlu vo keyfiyyatli toxum
olur (Asaduzzaman et al., 2012). Homginin, 1000 toxumun kiitlesinin artmas ilo soganaqlarin da
Olgiilori artir (Morozowska et al., 2009). ©kin miiddoti toxum mohsuldarligina vo keyfiyystino
(Asaduzzaman et al., 2012 a,b; Morozowska et al., 2009), bitkilorin inkisafina, 6lgiilorina, toxum
zoglarinin uzunluguna tasir gostorir (Ud-Deen, 2008). Soganlarda maksimum toxum mohsulu erkon
okilmis iri soganaqlardan alinir (Khokhar, 2014).

Toxum mohsuldarlifi torpag-iglim soraitindon doasilidir. Bas soganin yiiksok keyfiyyatli
toxumgulugunda osas nailiyyst az sorfiyyatla ¢oxlu miqdarda vo keyfiyyotli toxum almaqdir
(Choudhary et al., 2017). Toxumlugq bitkilors uygun golon becarilmo texnologiyasini miivafiq torpag-
iglim soraitinds sortlara totbiq etmokls buna nail olmaq olar.

Texnologiyanin bazi elementlori, asason, ana soganaqlarin okin vaxti konkret aqroiglimdon
asithdir. Belo ki, qis1 miilayim kegon bélgolordo ana soganaglarin oktyabrin 2-ci dekadasindan
noyabrin {gilincii dekadasmadok okilmosi toklif olunur. Soganaqglarin okin dorinliyi do, 0z
novbasindo, okin miiddatindan asilidir.

Belaliklo, hazirki tadgiqatin magsadi bas soganin toxumluq bitkilorinin becarilma texnologiyasi
elementlorinin inkisaf etdirilmosidir.

MATERIAL VO METODLAR

Bas soganin (Allium cepa L.) Yerli Masalli vo Ordubad-2 sortlarindan istifado edilmisdir.
Todgiqat isi 2017-2020-ci illords GEl-nin Abseron Todgiqat Bazasinda aparilmisdir. Saho-
laboratoriya islori imumigobuledilmis metodika tizro apartlmigdir (I'umm, 2003; Olani, 2010). Okin,
2,5 m’ olmagla, 4 tokrarda aparilmisdir. Okin sahosi 75 x 10 sm, 75 x 15 sm, 75 x 20 sm, 75 x 25
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sm olgiilords olmugdur. Tocriibalar ikifaktorlu sxem osasinda agiq sahado aparilmisdir.

Tocriibo 1. Soganaglarin iriliyinin bitkilorin inkisafina, Olgiilorine, toxum mohsuluna vo
keyfiyyating tosiri. Ikifaktorlu tocriiba (faktor A — sort, faktor B — soganaqlarin iriliyi). Okin sxemi
75 x 15 sm. Okin tarixi 10 oktyabr, okin dorinliyi 15 sm. Ana soganaqlarin diametri — 3 sm, 5 sm
(nozarat) vo 7 sm.

Tocriibo 2. Okin vaxtinin bitkilorin dlgiiloring, inkisafina, toxum mohsuldarligina vo
keyfiyyating tosir1. Ikifaktorlu tocriibo (faktor A — sort, faktor B — miiddot). ©kin sxemi 75 x 15 sm.
Ana soganaqlarin diametri 6 sm, okin dorinliyi 15 sm. Okin 4 miixtolif vaxtda — 25 sentyabr,
10 oktyabr (nozarat), 25 oktyabr vo 5 noyabrda hoyata kegirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Okin {iclin soganaglarin optimal dl¢iilorini miioyyanlosdirmokdon 6trii onlar diametri 3 sm, 5
sm (nozarat) vo 7 sm olmagla, 3 miixtolif variantda gétiiriilmiisdiir. Ucillik tocriibonin naticasi olaraq,
iri soganaqlar (7 sm) optimal Sl¢ii kimi secilmisdir. Bu variantda zoglanma daha aktiv getmis vo
daha giiclii zoglar omolo golmisdir (Cadval 1).

Cadval 1
Ana soganaqlarin dlgiilarinin toxum va bas sogan mahsuldarh@ina tasiri (2017-2019-cu illor)
Sort Ana 1 bitkinin toxum Keyfiyyatli toxum 1000 Ciicorma
soganagin moahsuldarhgy, q toxumun %-i
diametri, | {mumi | keyfiyyatli | Cixisi | mohsuldarhq, kiitlasi, q
sm toxum toxum ,% kq/ha
Yerli 3 4,9 4,2 85,9 2943 4,00 86,7
Masalli S5(N) 7,6 6,7 88,2 480,8 4,01 91,6
7 10,1 7,6 75,4 583,3 4,03 88,6
HCPys 1,1 0,9 3.4 55,1 0,09 2,9
Ordubad -2 | 3 43 3,7 86,3 3273 3,84 95,6
S(N) 6,3 5,7 90,5 4974 3,71 95,4
7 7,3 6,8 93,1 599,7 3,89 95,7
HCPys 0,7 0,9 2,8 78,2 0,1 1,4

Diametri 6 sm olan soganaqlardan alinan kondisiyaya catmis toxum mohsulu Yerli Masalli
vo Ordubad-2 sortlarinda nozaroto nisboton miivafiq olaraq 13,0 % vo 34,0 % cox olmusdur.
Diametri 7 sm olan soganaqlardan alinan kondisiyaya catmis toxumun miqdari iso, homin
sortlarda miivafiq olaraq 20,0 % va 21,0 % (583,3 kg/ha vo 599,7 kq/ha) ¢cox olmusdur.

Okin miiddatinin ana soganaqlara tosirinin analizi bu sortlardan keyfiyystli toxum mohsulu
almagq ticiin optimal okin vaxtini miioyyanlosdirmays imkan vermisdir (Cadval 2).

Cadval 2
Ikin miiddatinin toxum moahsuldarhigina vo mahsul qurulusuna tasiri (2018-2019-cu illar)
Sort Okin 1 bitkidon alinan toxum Kondisiyaya catmis 1000 Ciicorma
miiddati mahsulu, q toxum toxumun Yo-i
imumi kondisiyaya cixis, | mohsuldarhq, kiitlasi
catmis % kq/ha
25.1X 6,3 54 85 430,1 3.96 90,5
Yerli 10.X (N) 6,4 5,7 88 407,7 4,06 89,8
Masalli 25.X 7,2 6,0 83 401,8 4,07 87,7
05.X1 8,6 7,7 89 573,1 4.02 92,7
HCPys 1,3 1,2 1,9 120,7 0,03 1,6
Ordubad -2 | 25.1X 5,5 4,7 85 377,0 3,81 96,3
10.X (N) 5,3 4,6 86 409,7 3,68 92,9
25.X 6,6 5,7 86 443,2 3,85 96,8
05.X1 7,1 6,0 84 520,0 3,75 96,0
HCPys 1,0 0,7 1,9 70,1 0,01 1,5
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Ugillik tacriibonin naticasi olaraq, dyranilon sortlarin toxum mohsulu {igiin okin miiddatinin
on gec vaxtmin (5 noyabr) optimal olmasi miioyyanlogdirilmisdir. Bu miiddstdo kondisiyaya
catmis toxum mohsuldarligi, nozarstlo miiqayisods, Yerli Masalli sortunda 41,0 % (573,1 kq/ha),
Ordubad-2 sortunda iss 27,0 % (520,0 kq) ¢ox olmusdur.

Digor variantlarda toxum mohsulunun nozarotdon ohomiyyatsiz doracads forqlondiyi agkar
edilmisdir. Belo ki, digor okin miiddatlorinds timumi toxum mohsulu Yerli Masalli vo Ordubad-2
sortlarinda miivafiq olaraq nazaratdokindan 34,0 % va 33,0 % ¢ox olmusdur. Toxum mohsuldar-
liginin artmasma baxmayaraq, 1000 toxumun kiitlosi nozarotdo oldugu soviyyodo qalmisdir.
Lakin toxumlarin ciicormo faizi nozarotdon 3,0 % ¢ox olmusdur. Beloliklo, bu sortlarin Abseron
soraitindo optimal okin vaxti noyabrin birinci 10 gilinlilyiine tosadiif etmisdir.

Okin sixliginin tssirinin dyronilmesi optimal okin sxemini miioyyonlosdirmoys imkan
vermisdir (Cadval 3).

Cadval 3
Ana soganaqlarin skin sxeminin toxum mohsuldarhgna vo
qurulusuna tasiri (2017-2019-cu illor)
Sort 9Kkin sxemi Bitkilorin mohsuldarhgi, Kondisiyaya ¢catms 1000 Ciicorma
q toxum toxumun %-i
imumi kondisiyaya CIXIS, mahsul, kiitlasi, q

catmis toxum % kq/ha
Yerli 75%10 6,6 5,7 86,5 5479 3,9 91,3
Masall1 75%x15 (N) 7,2 6,0 83,5 416,7 4,0 92,7
75%20 7,2 6,2 86,2 366,0 3,9 92,9
75%25 7,8 6,7 86,0 330,2 3,9 93,0
HCPys 0,2 0,1 3,0 75,2 0,09 1,7
Ordubad-2 | 75x10 59 5,1 86,6 570,3 3,7 93,7
75x15 (N) 6,4 54 84,5 480,1 3,7 93,4
75%20 6,4 5,7 89,1 3929 3,8 93,3
75%25 6,6 6,0 90,9 339,5 3,8 96,6
HCPys 0,1 0,1 3,8 60,8 0,09 1,5

Ashagrie (2014) miioyyon etmisdir ki, okin sixlig1 kondisiyaya catmis toxum mohsulunun har
bitkido 11,0 % asag1 diigmasino sobab olur, sixliq azaldiqda iso mohsuldarliq nozarsto nisbaton 3,0-
5,0 % artir. Bizim tocriibalorimizds isa sixlasmis okindo kondisiyaya ¢atmis toxumlar Yerli Masalli
sortunda 31,0 %, Ordubad-2 sortunda 19 % artmisdir. Sixligin azalmasi ilo Yerli Masalli sortunda
mohsuldarliq nozarato nisboton 12,0-21,0 %, Ordubad-2 sortunda 18,0-29,0 % azalmigdir. Six okindo
Ordubad-2 sortunun toxumlarinin cilicormasindo doyisiklik olmamus, Yerli Masalli sortunda iso
clicormo faizi azalmisdir. Tocriibonin xotas1 1,4 % toskil etmisdir. Yerli Masalli vo Ordubad-2
sortlarinda okin sixlig1 1000 toxumun kiitlosine shomiyyatli tosir gostormomigsdir. Odur ki, yiiksok
kondisiyaya ¢atmis toxum almagq ii¢iin bizim torofimizdon okinin 70 x 10 sm sxemi {izro aparilmasi
toklif olunur.

Okin dorinliyi do bas soganin toxum mohsuldarligina vo toxumun keyfiyyatino tosir gostor-
misdir (Cadval 4). 10 sm dorinliys okilmis soganlarda timumi toxum mohsulu vo kondisiyaya ¢atmig
toxum mohsulu Yerli Masalli sortunda nozarstdoki ilo eyni soviyyado, Ordubad-2 sortunda iso
nazarotds oldugundan 19,0-22,0 % yiiksok olmusgdur.

Ordubad-2 sortunda iso 480 kg/ha olmusdur. Bu nozarstdo oldugundan 8,0 % coxdur. Okin
darinliyi artdiqca (20 vo 25 sm), mohsuldarliq Yerli Masalli sortunda nazarato géra miivafiq olaraq
41,0 vo 64,0 %, Ordubad-2 sortunda 50,0 vo 71,0 % azalmigdir. Lakin geyd etmok lazimdir ki, 10 sm
dorinlikdo okilmis hor iki sortun bitkilorinin koklori yers zoif birlogdiyindon, yuyulma vo
soganaqglarin kiitlosi hesabina yero birlosmo geydo alinmisdir ki, bu da bozon bitkilorin tolof
olmasma, bitkilorin kok sisteminin tez qirilmasina sobab olmagla borabor, hom do onlara
aqrotexniki qullugu ¢atinlosdirir. Bozon bitkilor tolof olur. Ona goro do 15 sm-lik dorinlik optimal
variant kimi se¢ilmisdir. 20-25 sm dorinlikdoki okindon alinan 1000 toxumun kiitlosi va clicormo %-
nin da 15 sm dorinlikds okilonlarlo eyni oldugu miioyyon edilmisdir.
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Cadval 4
Ana soganaglarm skin dorinliyinin toxum moahsuldarhgmna vo
toxum mohsulunun strukturuna tasiri (2019-2020-ci illor)
Sort Ikin Bitkilorin mahsuldarhgy, q Kondisiyaya catmis 1000 Ciicormd
dorinliyi toxum toxumun Yo-i
iimumi kondisiyaya cixis, % mahsul, kiitlasi, q
catmis toxum kg/ha

Yerli 10 7,6 5,7 88,2 523,6 4,0 92,1
Masalli 15 (N) 7,8 6,0 89,8 523,0 4,0 93,7
20 6,3 6,2 84,3 307,6 39 90,7

25 52 6,7 75,4 189,0 39 94,2

HCPy;s 0,2 0,1 1,4 55,1 0,09 2,2

Ordubad-2 10 6,7 6,1 91,1 479,5 3,8 96,4
15 (N) 5,6 5,0 89,4 444,1 39 93,6

20 3.9 3,5 89,9 222.8 3,8 89,7

25 2,8 2,2 79,2 128,5 3.9 91,0

HCPy;s 0,5 0,5 1,8 48,2 0,09 2,9

Belolikla, do torofimizdon aparilan todqiqatin naticasi olaraq, yiiksok kondisiyaya ¢atmis
toxum alinmsi mogsadila, okinin 75 % 10 sm sxemi iizro vo 15 sm dorinlikdo aparilmasi toklif
olunmusdur. Hazirki todgigatla bur daha siibut edilmisdir ki, aqrotexniki todbirlordon effektiv
istifado etmoklo, toxum mohsuldarligini vo keyfiyyotini artirmaq olar.

NOTICOLOR

Miioyyanlosdirilmisdir ki, okilmis ana soganaqlar no qodor iri olarsa, mohsuldarliq da o
godar yiiksok olar (500-700 kg/ha). Homginin, miioyyan edilmisdir ki, okin miiddoati zonalardan
asili olaraq doyisilir, okinin dorinliyi vo sixli81 iso sortdan va torpag-iqlim soraitindon asilidir.

Bas soganin becarilmos texnologiyasinin bazi elementlorini optimallagdirmagqla Yerli Masalli
vo Ordubad-2 sortlarindan yiiksok vo keyfiyyatli toxum mohsulunun slds edilmasi {i¢iin, okinin,
ana soganaqlarin diametri 7 sm olmagqla, 75 x 10 sm sxemi {izro 15 sm dorinlikdo vo noyabrin
ovvallorindo aparilmasi toklif edilir ki, bu Abseron zonasinda Yerli Masalli sortundan 523-583
kg/ha, Ordubad-2 sortundan iso 444-600 kq/ha kondsiyaya ¢atmig toxum almaga imkan verir.
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BJIMSAHUE PABMEPA JTYKOBHUIL, CPOKOB U CXEMBbI IOCEBA
HA YPOXKAMHOCTH CEMSH JIYKA PEITYATOIO (Allium cepa L.)

Caoup I'acanos*, CeBun:x A. MamenoBa
HUncmumym eenemuyeckux pecypcoe HAHA

]_ICJ'IL HUCCIICA0OBaHUA 3aKjIrodyajach B paspa60TKe OJIEMCHTOB TCXHOJIOTMH BO3JCJIbIBAHHA CCMCHHBIX

pactennii peryaroro Jiyka. K mWccienoBaHWIO TIPUBIIEUEHBI copTa pemdartoro nyka (Allium cepa L.) —
Macammsackuii MmectHeid 1 Opay6an-2. MccnenoBanne npoBommwiock B 2017-2019 romax Ha AmmmepoHCKoit
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SKCIIEPUMEHTAIBHOM 0a3e MHCTUTYTa TeHETHYECKUX PEeCYpCOB. DKCIIEPUMEHTHI MPOBOJMINCH Ha OTKPBITOM
ydacTKke Ha OCHOBE JBYX(aKTOPHOH cXeMbl. B mepBoM SKCHEpHMEHTE HM3ydYalloch BIMSHUE KPYITHOCTH
JTYKOBHITBI Ha pa3BUTHE U Pa3Mephl PacTeHUH, YpOXKalHOCTh M KauecTBO ceMsH ((aktop A — copT, pakrop B
— KpyMHOCTh JIyKoBHIBI). Cxema mocagku 75 x 15 cM, mara moceBa 10 okTa0psi, rimyOuHa moceBa 15 cm.
Jmamerp MaTepuHCKOH JIyKOBHUIIBI COCTABIII3 €M, 5 ¢M (KOHTPOJBHBIE) M 7 ¢cM. Bo BTOpoM 3KcriepuMeHTe
M3y4aJioch BIMSIHME BPEMEHH IT0CEBa Ha Pa3BHUTHE W Pa3Mephl PACTEHHH, YPOKalHOCTh M KauecTBO CEMSH
(daktop A - copt, dakrop B - cpok). Cxema mocaaku 75 X 15 cMm. /lnamerp MaTepUHCKHUX JIYKOBHI[ 5 CM,
rimyouHa nocanku 15 cm. IloceB npoBomuics 4 ceHTsIOps, 10 oKTaOpst (KOHTPOIB), 25 OKTAOpS, 5 HOSOPSL.
YcTaHOBIIEHO, YTO YeM KpyITHee JTYKOBHUIBI (5-7 cM), TeM BHIIIe YpOKaiHOCTh. ONTUMabHBIE CPOKU TIOCEBa
BapbHUPYIOT B 3aBUCHMOCTH OT 30HBI IOCa/IKU. [ JlyOMHA M TyCTOTa MOCaKH 3aBUCHUT OT COpTa U MOYBEHHO-
KJIMMaTHYecKuX ycnoBuil. [Ipu co3maHMM HOBBIX COPTOB IMyTEM ONTHMH3ALMK HEKOTOPBIX 3JIEMEHTOB
TEXHOJIOTHH BBIPAIIUBAHUSI PEITYATOTO JIyKa JUIS MOTYYEHHS BEICOKOTO M KQYECTBEHHOT'O CEMEHHOTO ypOKast
0T copToB Macayutel MecTHBIN 1 Opmy0an-2 mpemiaraeTcsi, YT00bI IIOCEB MPOU3BOIMIICSA B HaYaIe HOSIOPS 110
cxeMe 75%10 cm Ha TIyOuHY 15 cM Tpu JuiaMeTpe MaTepPUHCKUX JIyKOBHIL 7 CM. DTO MO3BOJISCT MOIYIHTH B
ycnoBusix Admepona 523-583 kr/ra cemsiH copra Macaisl mecTHbIH 444-600 kr/ra cemsiH copta Opay06an-
2. WccnenoBaHusIMA JTOKa3aHO, 4TO TPH A(P(PEKTHUBHOM HCIOIH30BAHMH arpOTEXHUKH MOYKHO TOBBICHTH
YPO’KaltHOCTh U KAYECTBO CEMSIH.

Knioueevie cnosa: penuamowtit nyk (Allium cepa L.), nykoeuyst, cemena, yporcaiHocmo, epems
nocaoku, 2nyouna nocaoku

INFLUENCE OF BULB SIZE, TIMING AND SOWING SCHEME
ON THE YIELD OF COMMON ONION (Allium cepa L.)

Sabir Hasanov*, Sevinj A. Mammadova
Institute of Genetic Resources of ANAS

The purpose of the study was to develop of the cultivating technology elements of bulb onions seeds.
Onion varieties (A4llium cepa L.) — Masalli local and Ordubad-2 were used in the study. The study was
conducted in 2017-2019 at the Absheron Experimental Base of the Genetic Resources Institute. The
experiments were carried out in an open area based on a two-factor scheme. In the first experiment, the
influence of bulb size on the development and size of plants, yield and seed quality (factor A - variety,
factor B - bulb size) was studied. Planting scheme 75 x 15 cm, sowing date 10/10, sowing depth 15 cm.
The diameter of the mother bulb was 3 cm, 5 cm and 7 cm. In the second experiment, the influence of
sowing time on the development and size of plants, yield and seed quality (factor A — variety, factor B —
term) was studied. The planting scheme — 75 x 15 cm. The diameter of the mother bulbs was 5 cm, the
planting depth was 15 cm. Sowing was carried out on 4/09, 10/10, 25/10, 5/11. It was revealed that the
larger bulbs (5-7 cm) leadsto the higher yield. The optimal sowing time varies depending on the planting
area. The depth and density of planting depends on the variety and soil-climatic conditions. When
creating new varieties by optimizing some elements of onion cultivation technology to obtain a high and
high-quality seed yield from Masalli local and Ordubad-2 varieties, it is proposed that sowing should be
carried out in early November according to the 75 X 10 cm scheme to a depth of 15 cm with a diameter of
7 cm of mother bulbs. This makes it possible to obtain 523-583 kg/ha of Masalli local seeds and 444-600
kg/ha of Ordubad-2 seeds in Absheron conditions. Research results has proved that with the effective use
of agricultural machinery, it is possible to increase the yield and quality of seeds.

Keywords: onion (Allium cepa L.), bulbs, seeds, yield, sowing time, planting depth
Capa taqdim etmisdir: redaktor Aybaniz Cavad qizi Oliyeva, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 20.07.2022

Takrar islonmaya gondorilma tarixi: 22.08.2022
Capa qabul edilmoa tarixi: 15.09.2022

33



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, Ne 1 (2022), s. 34-42

UOT 635.652:581.1

LOBYA GENOTIPLORINDO MOHSULDARLIGIN STRUKTUR
ELEMENTLORINDON ASILILIGININ TODQIQI

ALMAZ 9SODOVA

AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadhq pr.155.
almas.i.asadova@gmail.com

Jhalinin ziilala olan ehtiyacinin 6danilmasinds donli paxlahlarin rolu avazsizdir. Ziilal,
dvozolunmaz amintursulariy, vitaminlor vo minerallarla zonginliyi paxlahlarin keyfiyyoatli arzaq
olmalarina tominat verir. Olkomizda oshalinin donli paxlahlara olan talobatinin yerli mohsullar
hesabina 6donilmasi yeni davamli, mohsuldar sortlarin yaradilmasim zaruri edir ki, buna da
hazirda molum olan yerli vo introduksiya olunmus formalarin elmi-nazari cahatdan 6yranilmasi vo
onlarin potensial imkanlarimin miisyyan edilmasilo nail olmaq olar. Bir s6zl3 insan orqanizminin
giindalik protein talobatinin 6danilmasinda saglam bir alternativ olan paxlah bitkilorin toplanmasi,
oyronilmasi, artirilmasi vo yeni-yeni sortlarimin yaradilmasi bdyilk oshomiyyast kasb edir.
Azarbaycanda lobyanin okini yiiksok mohsul istehsalina imkan vermir. Bag-bostan kimi mahdud
sahads becorilon bitkinin todqiq olunmasi ¢ox miihiimdiir. Buna gora da har bir region ii¢iin
perspektiv sortun alimmasinda bitkinin genetik ehtiyatlarinin morfobioloji xiisusiyyatlorinin
kompleks oyronilmasi olduqca aktualdir. Maqalads respublikanin miixtalif bolgalorindon toplanmis
vd introduksiya olunmus lobyaya aid sort niimunalorin mohsuldarhqda bdyiik ohomiyyata malik
struktur elementlorinin qiymatlondirilmasi verilmisdir. Lobya niimunaslorinin hartarafli 6yronilmasi
onlarin seleksiyasinda tasarriifat-qiymatli slamatlora malik donor vo genetik manbo olaraq ilkin
seleksiya materialinin yaradilmasina imkan verir. Apardigimiz tadqiqatda kolleksiyaya aid
bitkilorin biometrik analizlori gostordi ki, mohsuldarh@ asason asas Jlamatlorin doyiskanliyi,
genotipik miixtaliflik va becorilms ilinin vaziyysti miioyyon edir. 9lamatlordan bitkids donin vo
paxlanin sayl, bitkido donin kiitlosinin variasiya amsali orta shamiyyatli olmaqla doyiskanliyin
giiclii gostoricisidir. Paxlada donin sayi,, 1000 donin Kiitlosindoki doyiskonlik orta saviyyada
olmalan ils xarakterizo olunur. Paxlada danin sayi ilo bitkido donin sayr arasinda giiclii miisbat
korrelyasiyanin; 1000 donin kiitlasi va bitkids donin say1; 1000 donin Kiitlasi vo paxlada danin sayi,
bitkido paxlanin sayi; toxumun Kkiitlasi vo govdanin uzunlugu arasinda isa ¢ox zaif slagonin oldugu
da miisyyan edilmisdir.

Acar sozlor: lobya, mahsuldarlq, danin sayir, min danin kiitlasi, struktur elementlari

GIRIS

Orzaq paxlalilarinin genetik miixtalifliyi, miiasir dovr iiglin orzaq tohliikesizliyinin tomin
olunmasinda vo kond tosorriifatinin davamli inkisafinda miihiim rol oynayir. Bunlara aid
genotiplorin kompleks morfobioloji olamatlora, mohsuldarliga, donin keyfiyyatinoe vo onlarin
aqgroekoloji soraito uygunlasmalarina goro se¢ilmosi vo yeni sortlarin yaradilmasi giiniin aktual
problemi olaraq qalmaqdadir. Yiiksok keyfiyyotli, xostoliklors davamli sortlar yaratmagla
orzagin keyfiyyatini yiiksoltmok vo mohsulu itkisiz yigmaga nail olmaq olar. Eyni zamanda da
qiymatli sortlardan miixtslif torpag-iqlim soraitine malik bolgslords ugur olds etmok olmur. Bu
ciir sortlarin becarilmo areallarinin genislondirilmosinds ortaya ¢ixan cotinlik onu gostorir ki, hor
bir bolgenin 0ziine moxsus, onun torpag-iqlim soraitino adaptasiya oluna bilocok yiiksok
mohsuldar sortlar yaradilmalidir.

MATERIAL VO METODLAR

Todgiqat isi AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi Todqigat Tocriiba
Bazasinda yerino yetirilmisdir. Todqigat materiali olaraq respublikanin miixtalif bolgolorindon
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toplanmis, homginin xarici 6lko genbanklarindan alinmis sortniimunalor gotiiriilmiisdiir. Yigim
sahado bitkilor 90% yetisdikdon sonra ol ilo hoyata kegirilmigdir.

Mohsulun struktur analizi yigimdan sonra lobya (Phasiolus vulgaris L.) cinsinin SEV-
Beynolxalq tosniflosmosi, homginin do Beynolxalq Biomiixtoliflik Institutunda lobya iigiin qobul
edilms metodikaya (2011) asason aparilmisdir (bynanosa u ap., 1985; Methodology, 2011).

Todgigat zamani mohsuldarligda bdyiik ohomiyyoto malik struktur elementlori analiz
edilmis, mohsuldarligla bitkide donin, paxlanin vo paxlada donin say1, bitkido denin kiitlosi vo
1000 donin kiitlesi arasindaki asililiq dyronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bitkido paxlanin say1 doyiskon slamat (VO=30,98%) olub sort xiisusiyyatindon (50%) vo
vegetasiya miiddotindoki hava soraitindon (30%) asili olmusdur. Kolleksiya niimunslori arasinda
bu olamatin orta gostarici 11,67 adod olmaqla 5-39 odod arasinda doyismisdir.

Bu olamoto géra niimunolordon on asag1 gostorici Isa (5 odod), on yiiksok gdstorici iso
AzePHA-T/27 (39 adad) sort niimunslarinds qeyds alinmigdar.

Apardigimiz dispersiya analizlorinin naticalori ilo razilagsaraq adi lobyanin sort niimunalori
bitkido paxlanin sayina gora: asagi, orta, yiikksok olmagqla qruplarda paylasdirilmisdir (cadval 1.).

Cadval 1
Adi lobya (Ph.vulgaris L.) niimunalarinin bitkids paxlanin sayma gora qruplasdirilmasi (adadld)
Asag Orta Yiiksok
Nov vo yarimnovlar lgéo_dan 1120 21.3
Kol 19 18 1
Yarimsarmasan vo sarmasan 21 16 5
Comi: 80 50,0% 42,5% 7,5%

Cadval 1-don goriindiiyli kimi, niimunslorin yarist (50,0%-1) bu olamoato goro on asagi;
42,5%-1 orta; on az hissosi (7,5%-1) iso yliksok gostoriciyo malik olmusdur. Morfotiplordon
yarimsarmasanlar vo sarmasanlar paxlanin sayinin ¢ox olmasina, kol formalilar iso az olmasina
gora forqlonmigdir. Seleksiyanin sonraki morhalasi liclin bitkide paxlanin sayma gore yiiksok
gostoriciyo malik niimunolordon: K-15275, K-14044, AzePHA-k-34, AzePHA-20 (18 odad),
AzePHA-G/1 (23 odod), AzePHA-t/15 (25 odod), AzePHA-t/16, AzePHA-G/3 (26 odad),
AzePHA-t/6 (28 adod), AzePHA-T/27 (39 odad) secilorok alamot kolleksiyasina daxil edilmisdir.
Bu gostarici st. Yerli Piyada (kol) sortunda 17 odad; st.Qalibiyyat (yarimsarmagan vo sarmasan)
sortunda iso 14 adad olmusdur.

Bitkida donin say1 donli paxlalilarda asas kemiyyat olamatlorindon biri kimi mohsuldarliqda
mithiim rol oynayir (besyrnosa u ap, 2014). Todqiqatgilar belo hesab edirlor ki, paxlada donin
saymin vo mohsuldar bugumlarin sayinin yiliksadilmasi hesabina bitkide donin saymin artirilmasi
mimkiindiir. T.A.Rabotanov todqiqatlarinda bitkinin mohsuldarligin1 6yronorkon osas diqqgoti
toxumun orta saymna yonaltmisdir ki, bu da osas gostorici olmaqla mohsuldarliga xidmot edir
(PabotnoB, 1945). Bitkido donin say1 on miihiim mohsuldarliq elementlorindon olub doyiskon
olamot kimi xarakterizo olunmusdur. Bu gostoricinin doyiskenliyi sort xiisusiyyatindon (45%-1)
vo xarici miihit faktorlarinin, osason do bitkinin vegetasiya miiddotinds hava soraitinin tosirindon
(41%) asili olmusdur. Bitkide donin sayr mohsuldar bugumlarin, mohsuldar bugumlardaki
paxlanin vo paxlada donin say1 ilo do miioyyon olunmusdur. Todqiqatin aparildigr 2005-2016-c1
illordo adi lobya niimunslorindo bir bitkido donin say1 9-123 odod arasinda (VO=191,33%)
doyismisdir.

Bu olamoto goro on asagi gostorici AzePHA-16(11 adad), on yiiksok gostarici iso AzePHA-
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T/27 (123 odod) niimunslorinds rast golinmisdir. Alinmis naticalor asasinda dyronilon adi lobya
niimunolori bitkide donin sayina géro morfotiplor tizra qruplasdirilmisdir (cadval 2.)
Cadval 2
Adi lobya (Ph.vulgaris L.) niimunalarinin bitkida donin sayma gors qruplasdirilmasi

Asag Orta Yiiksok

Nov va yarimnévlar
25-adon az | 26-39 adad 40-89 (1 niimunads 123) adad

Kol 9 10 19
Yarimsarmasan vo sarmasan 4 22 16
Comi: 80 16,25% 40,0% 43,75%

Cadval 2.-don goriindiiyli kimi, bitkide donin sayma goro dyronilon niimunalorin 40,0%-1
orta, 43,75%-1 iso yiiksok gostoriciyo malik olmugdur. Hor iki morfotipdon olan niimunslorden
bu olamotin orta gostoricisino gora: kol formalilardan 19 nlimuns; yarimsarmasan vo sarmasan
formalilardan iso 16 niimuns olmagqla 35 niimuns (43,75%) yliksok olmusdur. Kol morfotipindon
olan formalilardan bitkido donin saymin yiiksok (40-89 odod) olmasina goro AzePHA-34,
AzePHA-t/3, AzePHA-k-35, AzePHA-20, Masliyan korol, Sekunda, Sonesta; yarimsarmasan vo
sarmagsanlardan iso AzePHA-G/1, AzePHA-G/3, AzePHA-t/16, AzePHA-23, K-13041,
AzePHA-29, AzePHA-t/18, K-14534, AzePHA-18 niimunolori forqlonmisdir. Standartla
miiqayisodo bu gostoriciyo goro yiiksok olan K-13041 (43 odoad), AzePHA-G/1 (50 odad),
AzePHA-k-35 (58 odad), AzePHA-34 (78 adad), AzePHA-20 (82 odod), AzePHA-T/27 (123
odod) niimunolori golocok seleksiyada istifado olunmasi ii¢lin se¢ilmis vo olamot kolleksiyasina
daxil edilmisdir. Bu gostarici st. Yerli Piyada sortunda 37 odad, st. Qalibiyyat sortunda iso 31
odad olmusdur.

Oyronilon kolleksiya niimunalorinds bitkido donin sayinda on asag1 doyiskonlik amsali iri
toxumlu AzePHA- t/16 (513,0 q), AzePHA-t/16 (528,0 q), AzePHA-t/18 (535,0 q), AzePHA-29
(540,0 q), K-3498 (570,0 q), AzePHA-7.3 (624,0 q), niimunalari iiclin xarakterik olmusdur ki, bu
da N.M.Verbitskinin todqiqatlar1 ilo iist-iisto diistir (BepOuukwmii, 1981).

Bitkido donin kiitlosi (toxum mohsuldarligl)-miirokkob oslamat olub bir ¢ox komponentlorin
birgo tosiri ilo miioyyon edilso do asason bitkido donin vo 1000 donin kiitlosindon asili olur.
Oksor mialliflorin gostaricilorino goro bitkinin mohsuldarlii “clicormo-¢icoklomo” fazasinda
movcud olverisli amillordon, sahonin gidalanmasindan, 1000 donin kiitlosindon, paxlada donin
sayindan, bitkinin hiindiirlitylinden asilidir. Daha dogrusu bir bitkids denin kiitlasi — kompleks
olamaot olub daha ¢ox hava vo aqroekoloji soraitdon asilidir (MupomaukoBa, 2014).

Adi lobya niimunoslorinds bitkido donin kiitlasi kifayot doracodo doyiskonliyi (VO=21,90%)
ilo xarakterizo olunaraq sortun xiisusiyystindon (48%) vo hava soraitindon (41%) asili olmusdur.
Bu olamot kolleksiya niimunalorinds 3,0 q-dan 47,0 g-a godor doyismisdir. Oyranilon niimunalor
ticlin bu olamoto goro olverisli il 2011 (8,3-35,0 q), geyri-alverisli il iso 2010-cu il (3,2-22,1 q)
olmugdur. Kolleksiyaya daxil olan sort niimunolor bu gostericiys gore li¢ qrupa ayrilmisdir:
asagi, orta vo yiiksok. Bitkido don kiitlosi asagi (10 g-dan az) olan 28 niimuno, orta (10,0-19,0 q)
olan 43 niimuno, yiiksok (20,0- 30,0 q) olan 9 niimuns askarlanmugdir. Niimunolorin boytik
oksariyyatindo (53,75%) bitkido donin kiitlosinin orta gdstoriciys malik olmast miioyyon
edilmigdir.

Bitkido donin kiitlosino goro on asagi gostorici K-14361 (3 q), AzePHA-16 (3 q), AzePHA-
t/4 (5,0 q), AzePHA-k-38 (6,0 q), Sonesta (6,0 q) vo Isa (7,0 q); on yiiksok gostorici iso
AzePHA-t/16 (20,0 q), AzePHA-T/27 (20,0 q), AzePHA-15 (23,0 q), AzePHA-t/15 (34,0 q),
AzePHA-20 (34,0 q), AzePHA-7.3 (47,0 q) niimunalorinds qeyds alinmisgdir.

Aparilan riyazi hesablamalar gostodi ki, bir bitkido donin kiitlosi yalniz bitkido paxlanin say1
ilo miisbot olaqoyo malikdir.
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Paxlada donin say1r niimunolordo paxlaya aid olmalar1 ilo xarakterizo olunmusdur.
V.S.Fedetova gors paxlada donin say1 mohsuldarliq elementlorindon daha ¢ox davamli olmasi ilo
secilir (Penetos, 1990). Seleksiya iiciin ilkin materialin se¢ilmasindo yalniz bir bitkide paxlanin
sayina deyil, hom do paxlada donin maksimum sayina da fikir vermok lazimdir. Digor torofdon
do V.V.Xangildino géro miioyyon olunmus toxum mohsuldarliginda paxlada donin say1 vo
mohsuldar bugumlarin say1 bufer rolunu oynayir (Xaarmwisaus, 1972).

Adi lobya aid kolleksiya niimunslarinds bu olamat adobiyyat gostaricilorindon do goriindiiyii
kimi zoif vo orta doyiskonliyo malik olub, sortun xiisusiyyatindon (48%) vo hava soraitindon
(39%) asili olaraq 3-8 adad (VO=0,50%) arasinda doyismisdir. Paxlada on az doni (3-4 adod)
olan niimunolor AzePHA-47, AzePHA-13, Yerli Piyada; daha c¢ox doni (6-8 odod) olan
niimunolor iso AzePHA-t/15, K-14360, AzePHA-41, Yerli-2, Ziilallidir. Oyronilon niimunalorin
boylik oksariyyatinds (76%) paxlada donin say1 4-5 odod arasinda doyismisdir (sokill).

VAROQ006

Eme

Sokil 1. Adi lobya niimunslaorinin paxlada donin sayima gors variasiyalagsmasi

Bu olamoto goro on yiiksok gostoriciyo malik AzePHA-t/15 (8 ododon ¢ox) niimunosi
secilmigdir. St.Qalibiyyat sortunda paxlada donin say1 5 adad, st.Yerli Piyada sortunda 4 adoaddir.
Kolleksiya niimunolri aztoxumlu (paxlada 5-don az), ortatoxumlu (paxlada 5-8 odad),
coxtoxumlu (8-don ¢ox ) olmagla qruplasdirilmisdir. Bu slamoto gors adi lobya niimunslori: az
(3-4 toxumlu) — 30 niimuno vo orta toxumlu (5-8 odod) — 50 niimuno olmagqla iki qrupda
birlosdirilmisdir. Yalniz bir nlimuno bu slamoato goro an yiiksok gostoriciyo malik (AzePHA-t/15)
olmusdur.

Niimunslordon on az toxumlu (3 adod) adi lobyalardan AzePHA-4 (Gadobay), AzePHA-24
(Qusar), lima lobyasina aid K-9860 vo “Sevinc” sortu, ¢coxg¢i¢cokli lobyaya aid iso AzePHC- t/33
nliimunalori olmusdur.

Min donin kiitlosi miithiim tosorriifat gdstoricisi olub, sort xilisusiyyatini toyin etmoklo, hava
soraitindon do asili olaraq doyisir. 1000 donin kiitlosi adoton donin iri olmasi ilo xarakterizo
olunur.

A.1Nosavotsko goro suvarma dovriinde yiiksok temperatur 1000 donin kiitlesini azaldir.
Homginin yagish vo riitubotli havada da 1000 donin kiitlosi asag1 diisiir. ©Odobiyyat
gostoricilorindon do goriindiiyii kimi, bu olamot don mohsuluna giiclii tosir edir (HocaBoTckuid,
1965).

Lobya novmiixtalifliklorine aid kolleksiya niimunolorinds min donin kiitlesi sort
xiisusiyyatindon (49%) vo hava soraitindon (33%) asili olaraq orta hesabla 145,0 g-dan 910,0 g-a
(VO=82,63%) qodor doyismisdir. Adi lobya niimunslorinde bu gostorici 145,0-654,0 q
(VO=6,82%), Ph.lunatus noviinds 282,0-310,0 q, Ph.coccuneus-da iso 905,2- 915,0 q arasinda
olmusdur. Adi lobya nlimunalorindon bu slamoto gdra on asagi gostericiys Sonesta (145 q), K-
13041 (162 q), AzePHA-T/27 (170,0 q), AzePHA-k-36 (172 q), AzePHA-33 (173,0 q); an
yiiksok gostoriciys iso AzePHA-7.5 (416 q), AzePHA-t/18 (449,0 q), AzePHA-39 (450,0 q),
AzePHA-t/16 (454,0 q), AzePHA-t/17 (454,0 q), AzePHA- t/5 (466 q), AzePHA-t/10 (576 q),
AzePHA-7.3 (580,0 q) niimunolori malik olmusdur.
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Lobyanin tadqiq olunan miixtolif névlorine aid sortniimunslori 1000 donin kiitlosino goro

gruplarda paylasdirilmisdir (cadval 3).

Cadval 3

Lobyanin (Ph.vulgaris L., Ph.lunatus L., Ph.coccuneus L.) novlaring aid sortniimunslorinin

1000 danin kiitlasina gors qruplasdirilmasi

1000 danin kiitlasine gors niimunalorin say1
Nov va yarimnovlor Xirda Orta iri
145-200 q 205-400 q 408-580 q
Adi lobya:
Kol 16 28 3
Yarimsarmasan v sarmasan 10 32 17
Lima lobyasi - 2 -
Coxcicokli lobya - - 2 (905;915 q)
Comi: 110 23,6% 56,4% 20,0%

Cadval 3-don do goriindilyli kimi, niimunslorin boylik oksoriyysti (56,4%) min donin
kiitlosino goro orta gostoriciyo malik olmusdur. Bu olamot bitkinin morfotipino goro do
forglonmigdir. Kol formalilarin 59,5%-1, yarimsarmagan vo sarmasanlarin iso 54,2%-1 orta
gostariciyo malik olmusdur.

Niimunalor i¢orisindon xirda toxumlu-4 niimuns, orta toxumlu-46 va iritoxumlu-20 niimuno
giymotlondirilorok se¢ilmisdir. Niimunolordon golocok seleksiya islorinds istifado olunmasi tiglin
isa xirda ag toxumlu AzePHA-T/27 (170,0 q), rongli iri toxumlu-AzePHA-7.3 (580,0 q), iri ag
toxumlu AzePHA-39 (450,0 q) niimunolari se¢ilmisdir.

Kolleksiya niimunoslorindo 1000 donin kiitlosinin illora goro sortun bioloji xiisusiyystindon
vo meteoroloji soraitdon asili olaraq doyismaosi sokildo do 6z oksini tapmisdir (sokil 2).
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Sakil 2. Kolleksiyanin adi lobya niimunslorinin 1000 donin kiitlosina gors qruplasdirilmasi

Lobya kolleksiya niimunslorinin toxum mohsulununsort xiisusiyati ilo yanasi Abseronun
torpag-iglim soraitinin tosirindon asili olaraq da doyisildiyi miioyyon edilmisdir. Abseronun
torpag-iglim soraitinin tosirindon asili olaraq toxum mohsuldarhigi 1 m*-do 36-224 q (Xor=139,0
q; VO=44,82%) arasinda doyismisdir.

Sortniimunolorin  1m*-do mohsuldarhigi sort xiisusiyyotindon vo miihitin torpaq-iglim
soraitindon asili olmusdur. Sortniimunslorindon AzePHA-16 (36 q), AzePHA-t/11 (57 q),
AzePHA-33 (76 q), AzePHA-32 (83 q), Movritanka, Xavskaya, Sekunda (95 q), AzePHA-69 (96
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q) niimunoalordo 1 m’—do mohsuldarligt 110 g-dan asagi olmusdur. Abseron soraiti iiciin
AzePHA-18 (212 q), AzePHA-t/15 (214 q), AzePHA-7.5 (219 q) niimunslori daha mohsuldar
olmusdur. Oyronilon niimunalordon AzePHA-20, AzePHA-t/15, AFGO-27, AzePHA-/6, K-

13034, K-13036 isa illor iizra sabit mohsuldarlig1 ilo forqlonmisdir.

Oyronilon komiyyat elementlori arasinda mohsuldarliga daha ¢ox tosir edon olamotlori ayird
etmok mogsadilo reqresiya analizi aparilmisdir. Aldigimiz noticolor adobiyyat molumatlart ilo
uzlasir (Il'ataynuna u ap., 2016;Asadova, 2019; Asadova, 2021). Reqresiya analizinin naticalo-
ring osaslanaraq, mohsuldarligin dyronilon komiyyat elementlori arasindaki xotti alags sokil 3-4-
do vizual olaraq gostorilmisdir.
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Sakil 3. Mahsuldarhqla (VAR00007) bitkinin hiindiirliiyii (VAR00001), 1 bitkida
paxlanin say1 (VAR00002), 1 bitkido donin say1 (VAR00003) vo
1 bitkids donin kiitlasi (VAR00004) arasindaki alagd
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Sakil 4. Mahsuldarhqla (VAR00007) 1000 danin kiitlasi (VAR00005), paxlada donin say1
(VARO00006) va 1-ci paxlanin birlosms hiindiirliiyii (VAR00007) arasindaki slaqa

NOTICOLOR

Apardigimiz todqiqatda kolleksiyaya aid bitkilorin biometrik analizlori gostordi ki,
mohsuldarlig1 asason asas olamatlorin dayiskenliyi, genotipik miixtoliflik vo becarilmo ilinin
voziyyoti miioyyon edir. Olamatlordon bitkido donin vo paxlanin sayi, bitkido donin kiitlosinin
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variasiya omsali orta chomiyyatli olmaqla doyiskonliyin giiclii gostoricisidir. Paxlada donin say1,
1000 donin kiitlosindoki doyiskonlik orta soviyyodo olmalari ilo xarakterizo olunur. Paxlada
donin say1 ilo bitkido donin say1 arasinda giiclii miisbat korrelyasiyanin; 1000 denin kiitlosi vo
bitkido donin say1;1000 donin kiitlosi vo paxlada donin sayi, bitkido paxlanin sayi; toxumun
kiitlasi vo gdvdonin uzunlugu arasinda iss ¢ox zoif slagonin oldugu miioyyaon edilmisdir.
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MN3YYEHUE 3ABUCUMOCTHU NPOAYKTUBHOCTHU 'EHOTHUIIOB ®ACOJIN
OT CTPYKTYPHBIX 2JIEMEHTOB

AJama3z AcanoBa
HUncmumym eenemuyeckux pecypcoe HAHA

Ponb 3epHOOOGOBBIX B oOOecneueHUH MOTPEOHOCTH HaceleHuss B Oelke He3ameHuMma. benkw,
OoraTble aMHHOKHCJIOTaM{, BUTAMHHAMHM W MUHEpajlaMmH, JeflaroT O0O0bl KauyecTBEHHBIM MPOIYKTOM
NUTaHUs. Y JOBJIETBOPEHHE MOTPEOHOCTH HACEIEHUS B 36pHOOOOOBBIX B HAIICH CTpaHEe 3a CUET MECTHON
MMpOAYKIIUHN Tpe6yeT CO3JaHusI HOBBIX YCTOﬁHHBBIX, IMPOAYKTUBHBIX COPTOB, 4YTO MOXKCT OLITH
JOCTHTHYTO ITyTEM HAyYHO-TEOPETHYECKOTO M3YYEHHsI M3BECTHBIX B HACTOSILIEE BPEMS MECTHBIX U
HHTPOOYLMPOBAHHBIX (OPM U ONpeAEIeHUs X NoTeHuuana. B nenoM, Gomblioe 3HaYeHHE UMeeT cOop,
H3ydYeHHe, BBIPAIIMBAHUE U CO3JAHUE HOBBIX COPTOB O0OOOBBIX PACTEHUIl, KOTOPBIE SBISIOTCS 340POBOM
IBTEPHATUBOW B 00ECIIEUEeHUH CyTOYHOW MOTPEOHOCTH OpraHu3Ma 4deroBeka B Oenke. B AzepOaiimkaHe
moceBbl (hacoiau HE MMEIOT OOJIBIIOr0 MPOW3BOJICTBEHHOIO 3HaueHWs. KynbTypa mpenmyliecTBEHHO
UCTIONIB3YETCS. B MCCIIEAOBATENbCKUX LENAX U BO3JEJBIBAECTCS HAa HEOONBUIMX IJIOIIAZSX, KaK Cal0BO-
oropoaHasi. [103TOMy KOMIUIEKCHOE H3yueHHE MOP(POOHONIOTHIECKUX OCOOCHHOCTEH TI€HETHYeCKUX
pECYpcoB pacTeHHs BeChbMa aKTyalbHO NPH CO3JaHMH MEPCHEKTHBHOTO COPTa IJSl KaXKJOTO PErHoHa.
B crarpe ngaHa OlEHKa CTPYKTYPHBIX 3JEMEHTOB, MMEIOIIMX OOJbIIOE 3HAYCHHE B MPOLYKTHMBHOCTH
copToB (haconu, cOOpaHHBIX M HHTPOINYLHPOBAHHBIX U3 pa3sHbIX PErHOHOB CTpaHbl. BcectopoHHee
H3y4YeHHe NOTeHIHAILHON YpOKaHOCTH 00pa3oB (acoiy Mo3BOJSET UCTIONB30BATh UX B CEJIEKIINHU, KaK
NEPBUYHBIA MaTepHaj, HMCTOYHHK TEHOB M JOHOP XO3SHCTBEHHO-LEHHBIX NPU3HAKOB. B Hamem
HCCIICIOBAHNN OHMOMETPHUYECKUM aHaIN3 pacTeHUH B KOJUIEKIMM IIOKa3aj, 4TO IHPOAYKTHBHOCTH B
OCHOBHOM OINPCACIIICTCA U3MCHYMBOCTBIO KIIIOYEBBIX IMPU3HAKOB, '€CHOTUIINYCCKHUM pa3Hoo6pa3HeM u
COCTOSTHHEM roja BblpamuBaHui. Cpean NMPU3HAKOB OCHOBHBIM ITOKa3aTelieM U3MEHYHBOCTH SIBIISETCS
KOJINYECTBO 3E€PEH W CTPYYKOB B pacTeHHH, KO3()(UIMEHT BapHaldyd MacChl 3€pHA B PACTCHHU.
KomnuectBo 3epeH B 600ax u m3MeHunMBOcTh Macchl 1000 3epeH XapakTepu3ylOTCSl YMEPEHHBIM HX
ypoBHeM. CuibHas MOJIOXKHUTENbHAs KOpPEIsHs HaOIoJaeTcsl MeXIy KOJIMYECTBOM 3epeH B 000ax u
KOJINUECTBOM 3€pPEeH B PACTEHUAX; OUeHb cnabas cBs3pHaOmomaercs mexay Maccoir 1000 3epeH u
KOJTMIECTBOM 3epeH B 000ax; maccoit 1000 3epeH M KOIMIECTBOM 3epeH B 000ax; KOImuecTBOM 000OB,
Maccoi 3epHa U JJIMHOM cTe0Is.

Knioueewie cnosa: 600wi, yposrcaiinocms, konuuecmeo 3epet, macca 1000 3epen, cmpykmypnute
971eMeHmbl

STUDY OF DEPENDENCE OF PRODUCTIVITY IN BEAN GENOTYPES
ON STRUCTURAL ELEMENTS

Almaz Asadova
Genetic Resources Institute of ANAS

The role of beans in meeting population’s need for proteins in a cheap and efficient way is
incomparable. Proteins, thanks to rich amino acids, vitamins and minerals that they contain, make beans a
quality food. In order to fulfill population's demand of beans provided solely by domestic production it is
necessary to create new and fruitful varieties. Scientific researches and studies of potential capacities of
introduced as well as already known sorts can be helpful in archiving this goal. All in all, collection, study
and reproduction of beans, known as an alternative healthy and efficient supplier of daily amount of
proteins necessary for human body, require creation of new varieties. In Azerbaijan, the sowing of
vegetable have been does not have much production value. The culture is mainly used for research
purposes and is cultivated in small areas, like garden. Therefore, the study of the morphobiological
features of plants of the prospective variety in each region and the comprehensive study of the genetic
resources of culture is relevant. The article provides an assessment of the structural elements of bean
varieties collected and introduced from different regions of the country, which are of great importance in
productivity. The samples with complex agrobiological indicators have been identified. A comprehensive
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study of potential productivity of bean accessions allow their use in the selection such as primary
material, sources and donors of household-valuable features. In our study, biometric analysis of plants in
the collection showed that productivity is mainly determined by the variability of key traits, genotypic
diversity and the state of the year of cultivation. Among the traits, the number of grains and beans in the
plant, the coefficient of variation of the grain mass in the plant is a strong indicator of variability with
moderate significance. The number of grains in beans, the variability in the mass of 1000 grains is
characterized by moderate levels. A strong positive correlation were recordedbetween the number of
grains in beans and the number of grains in plants; weight of 1000 grains and number of grains per plant;
mass of 1000 grains and number of grains per bean, number of beans per plant; it was also found that
there was a very weak relationship between the mass of the seed and the length of the stem.

Keywords: beans, productivity, number of grains, weight of a thousand grains, structural elements

Capa taqdim etmigdir: redaktor Aybaniz Cavad qizi Oliyeva, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 14.07.2022

Takrar islonmaya gondorilma tarixi: 15.08.2022

Capa qabul edilma tarixi: 21.09.2022

42



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, Ne 1 (2022), s. 43-50

UOT 634.13:634.1.076

QUBA RAYONU ORAZISINDO ARMUD BITKIiSININ YERLI
XALQ SELEKSiYA SORTLARININ XUSUSIYYOTLORI

MIRZO MUSAYEV*, MALIK HACIYEV

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki 5., AZ1106, Azadliq pr., 155
Quba s., AZ4000, Memar Ocomi k., 6
mirza.musayev@yahoo.com

Quba-Xa¢maz bolgasi respublikamizin asas meyvagilik rayonlarindan biridir. Burada tumlu
meyvd bitkilorinin coxlu sayda xalq seleksiya sortlari, formalar1 vo onlarin yabam acdadlari
fermerlorin hayatyam sahaslorindo becoarilir vo tabii halda yayilmisdir. Xalqumizin skingilik mads-
niyyatinin canh tarixi olan bu sort vo formalar mohsuldar, keyfiyyatli, xastalik va zararvericilors
davaml, quraghga vo saxtaya doziimlii olub, meyvalori uzun miiddat saxlanmaga yararhdir. Bu
sort vd formalardan yerli ohali tozo halda, homg¢inin miixtslif név dosablarin, miirabbalorin, meyva
sirolorinin vo meyva qurularmin istehsalinda istifado edarak slave qazanc slds edirlor. Lakin yerli
shalinin cox asrlik yaradicihiginin zongin genetik fondu olan aborigen sortlarin vo formalarin sayi
son illor kaskin sokildo azalir. Bu moqsadlo digor meyvo bitkilarinin xalq seleksiyasi sortlari ils
yanasi, Quba-Xacmaz bolgasinds tumlu meyva bitkilorinin madani va tabii halda yayilmis genetik
miixtalifliyinim toplanmasi, artirilmasi, 6yranilmasi, pasportlasdirilmasi, koleksiyalarinin genislon-
dirilmasi, mahv olmaqdan qorunmasi vo seleksiyada istifadasi miiasir dovriimiiziin an aktual vo
vacib masalalorindan biridir. Armud bitkisinin Quba-Xa¢maz boélgasindo movcud olan genetik
miixtalifliyini tadqiq etmoklo miisbat bioloji-tasarriifat gostaricilori olan formalardan yeni, moh-
suldar vo tolerant madani sortlarin seleksiyasinda donor kimi istifado etmak olar. Ona gora dd
tumlu meyva bitkilorinin Quba-Xa¢maz bolgasindo mdovcud olan genetik ehtiyatlarimin toplanmasi,
tinglik vo kolleksiya baglarinin yaradilmasi, qiymoatlondirilmasi, daha qiymatli tasarriifat gostori-
cilorina malik olanlarin artirilaraq tosarriifatlara totbiq edilmasi miiasir déovriimiiziin ¢ox aktual
mosalalorindan biridir. Mahsuldar, meyvalori iri, yiiksok dad Kkeyfiyyatlorino malik, miixtalif
vaxtlarda yetison, atraf miihitin miixtalif biotik vo abiotik stress amillorina qarsi1 nisbatoan davamh
vo miixtalif toyinath armud sortlarmmin tosarriifat vo bioloji gostoricilori qiymotlondirilmis va
pomoloji xiisusiyyatlori miiasir iisullarla tosvir edilmisdir.

Acar sozlor: armud, xalq seleksiya sortlari, pomoloji tasvir, mahsuldarhq

GIRIS

Azorbaycanda meyvogiliyin tarixi ¢ox qodimdir. Ibtidai dévrlordo Azorbaycanin dag
otoklorindo yasayan ohali meso meyvolorindon istifado edib vo onlar1 todricon modonilosdirib
xalq seleksiya sortlarini yaratmislar.

Qadim Azorbaycan bir ¢ox meyve bitkilorinin mongo vo modonilosmo morkozi olmusdur.
Alma, armud, heyva, ozgil, al¢a, gavali, gdyom, zogal, gilas, albali, arik, saftali, nar, oncir, qoz,
findiq, sabalid, plisto, badam Azorbaycanda qodimdon becarilon meyvo bitkiloridir. Bu bitkilorin
xalqumizin uzun asrlor boyu yaratdigi ¢ox qiymsetli sortlar vardir ki, onlar Respublikamizin
orazisindon ¢ox-¢ox uzaqglarda belo mashurdurlar vo basqa dovlstlords do becarilir.

Respublikamiz yaban1 meyve-gilomeyveo bitkilori ilo yanasi, godim xalq seleksiya sortlari
ilo  ¢ox zongindir. Holo qodim dovrlordon Slkomizds olmus soyyahlar ¢cox qiymotli tobii
ehtiyatlara malik oldugumuzu 6z asarlorinds qeyd ediblor.

Respublika daxilinds hor bir bolgonin 6ziinomoxsus go6zal vo keyfiyyatli meyva sortlari
vardir. Mosalon, Quba-Xa¢cmaz almasi vo armudu, Sirvan bolgasi nari, heyvasi, Nax¢ivan oriyi,
saftalisi, Soki-Zagatala qozu, findigi, Gonco-Qazax iizlimi, zogali, gilasi, Abseronun badamu,
piistasi, onciri vo iizlimii ilo moshurdur. Biitiin bu sadaladigimiz meyvas bitkilorinin Respublika-
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mizda saysiz-hesabsiz qodim xalq sortlar1 vardir ki, onlarin no yaranma tarixi, no do miiollifi
molumdur (Maghradze D. va b. 2012).

Quba-Xa¢maz bolgosi tumlu meyvo bitkilorinin biomiixtalifliyino gore respublikamizin on
zongin bdlgolorindon biridir. Burada tumlu meyvo bitkilorinin ¢oxlu miqdarda yerli xalq
seleksiya sortlarina vo formalarina rast golinir. Xalqumizin okingilik modaniyyatinin canli tarixi
olan bu sort vo formalar mohsuldar, keyfiyyotli, xastolik va zorarvericilora davamli, quragliga vo
saxtaya dozliimlii olub, meyvalori uzun miiddot saxlanmaga yararhidir. Lakin, yerli shalinin ¢ox
osrlik yaradiciliginin zongin genetik fondu olan aborigen sortlarin say1 son illor koskin gokilds
azalir. Bu mogsadlo Quba-Xa¢cmaz bolgosindo moévcud olan tumlu meyvo bitkilorinin xalq
seleksiyasi sortlar1 vo formalarinin genetik miixtolifliyinin toplanmasi, artirilmasi, dyronilmasi,
pasportlagdirilmasi, koleksiyalarinin genislondirilmoasi, mohv olmaqdan qorunmast vo selek-
siyada istifadosi miiasir dovriimiiziin on aktual vo vacib mosalalorindon biridir. Tumlu meyvo
bitkilorinin Quba-Xa¢maz bdlgosindo mdévcud olan genetik miixtalifliyini todqiq etmoklo bu
bitkilorin filogenezi ilo bagli olan bazi suallara cavab tapmaqla yanasi, hom do miisbat bioloji-
tosorriifat gostoricilori olan vo miixtolif biotik-abiotik amillors garst davamli genlors malik
formalardan yeni, mohsuldar vo tolerant sortlarin seleksiyasinda valideyn vo donor forma kimi
istifado etmok olar.

Azorbaycanin bitki Ortiiyli zongin vo miixtalifdir. Flora zonginliyi vo miixtalifliyino sobaob,
respublikamizin fiziki-cografi vo tobii-tarixi soraitinin miixtalif olmasidir. Azsrbaycan Respub-
likasinin florasinda Qafqazda olan 156 fasilodon 125-na (80,1%), 1286 cinsdon 930-na (72,3%),
6000 névdon 4500-ns (75%) rast galinir.

Tumlu meyva bitkilori igorisinde sahasino vo mohsul istehsalina géro armud ikinci yerdo
durur. Meyvoaloari yiiksok keyfiyyatli vo qidali oldugundan godim zamanlardan becorilir. Armud
meyvalarinin torkibinda 5-15.7% sokar, 0.1-0.99% tursular, 0.06-0.12% dabbaq maddaslari, 0.18-
0.44% kiil elemetlori, miixtalif vitaminlor (A, B, B1, C vo PP) vardir. Armuddan kompot, cem,
sira, armud qurusu, sorab, bokmoz vo s. momulatlar hazirlanir ki, bunlarin da insan orqanizmindo
xtisusilo miixtolif xastoliklora qars1 miialicovi ohomiyyati vardir (Hasenov, Sliyev, 2011).

Azorbaycan florasinda armudun Qafqazda yailmig 27 noviindon -19-na (Pyrus boisseriana
Buhse., P.hyrcana Fed., P.grossheimii Fed. P. communis L., P. caucasica Fed., P. eldarca
A.Grossh., P.voronovii Rubtz., P. syriaca Bioss., P. salicifolia Pall., P. zangezura Maleev,
P.elata Rubtz, P. raddeana G.Woron, P. serotina Rehd., P. nutans Rubtz, P.vsevolodi
Heidemann., P. oxyprion G.Woron., P. complexa Rubtz., P. medvedevii Rubtz. vo P. georgica
Kuth.)rast golinir. Bunlardan bir ¢oxunun areallar: iist-listo diisdiiylindon tobiotdo vo hoyotyani
saholords ¢oxlu sayda tobii hibridlorino rast golinir. Azorbaycanda ¢oxlu sayda armud ndvlori vo
xalq seleksiya sortlarinin olmasi buranin ilkin mongo vo modonilogmo morkozi oldugunu géstorir
(Musayev, Akparov, 2014). Belo ki, Talis daglar1 hotta on yiiksok zirvalorin do belo buzlagsmaya
moruz qalmadigindan, onlar dordiincii dovriin koskin buzlagmalarinin tosirlorini hiss etmomislor.
Bu iso tropik xlisusiyyotloro malik Hirkan mesolorinin qorunmasinda osas amillordon biri
olmugdur. An.A. Fedorovun fikrinco Lonkoran mesolorindo sistematik cohotdon Pyrus L.
cinsinin Cin — Himalay qrupuna aid olan P.boisseriana Buhse., P.hyrcana Fed. vo P.grossheimii
Fed. novlorin olmasi gdstorir ki, bu mesolor miiasir dovrdo Sorqi Asiyada tam sokildo moveud
olan floranin qaligidir. Qadim ddvrlordon ata-babalarimiz miixtolif doyorli xiisusiyyatlorina goro
forqlonon armud niimunoslorini mesolordon gotirarok hoyotyani saholords becormis vo noticodo
yiizlorls aborigen sortlar yaratmislar.

Qadim dovrlordon ata-babalarimiz miixtalif doyorli xiisusiyyatlorino gora forqlonon meyvo-
gilomeyva niimunalorini megalardan gatirarak hoyatyani sahalorde becormis vo naticads yiizlorls
aborigen sortlar yaratmiglar. Akademik ©hmod Racoblinin verdiyi molumata géro Azorbaycanda
tokca armudun 400-don artiq qodim xalq seleksiya sortlar1 olmusdur vo onlarin da yaris1 demok
olar ki, mohv olmaq {izrodir. Lakin biitlin bunlara baxmayaraq miiasir dovrdo belo hom
mesalords, hom do fermer tosarriifatlarinda yeni-yeni niimunslors rast golmak olur. Bu sortlar

44



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

meyvolorinin yetismo dovriine (yayliq, payizliq vo qisliq), iriliyine, dad keyfiyyatino, mohsul-
darligina vo miixtalif amillors qars1 davamliqlarina gors bir-birindon forglonirlor.

MATERIAL VO METODLAR

Todqgiqgatin materiali armud bitkisinin respublikamizin Quba rayonu orazisinds yerli
fermerlorin hayatyan1 saholorinds becarilon yerli xalq seleksiya sortlar1 vo formalar1 olmusdur.
Niimunalorin biomorfoloji tasviri vo mohsuldarligi, meyvalorin keyfiyyat gostoricilori, xostolik
va zararvericiloro qarst davamliliglari, homginin perspektiv formalarin se¢ilmosi timumi gobul
edilmis tisullara (JJobanos I'.A. 1980; Cenos E.H. 1995) uygun aparilmigdir. Meyvanin kiitlosi
mohsuldan gétiiriilmiis orta niimunslorin 0,1 q doqiqliyi olan torazido ¢okmoklo miioyyon olunub.
Bu zaman stangerporgar vasitosilo meyvonin uzunlugu vo diametri miioyyon edilmisdir.
Perspektiv niimunolorin se¢ilmosindo mohsuldarliq, meyvolorin kiitlosi, rongi, dadi, otri,
meyvonin amtoolik goriiniisli, xostolik vo zorarvericilora garst davamliliq vo s. kimi olamatlor
nozors alinmisdir.

NOTICOLOR VO ONLARIN MUZAKIRISI

AMEA Genetik Ehtiyatlar Institutunun omokdaslar1 2012-2022-ci illor orzindo Quba-
Xagmaz bolgosino toskil olunmus yerli ekspedisiyalar vo ezamiyyalor noticosindo 6lkomizds
movcud olan meyvo (alma, armud, iizlim, heyva, azgil vo s.) bitkilorin yerli xalq seleksiya
sortlar1 genetik ehtiyatlarinin inventarizasiyasi, pomoloji tosviri, qiymatlondirilmasi, toplanmasi
vo kolleksiyalara daxil edilmosi kimi iglori hoyata kecirilmisdir. Gostorilon dovr orzinds
respublikanin Quba, Qusar, Xagmaz vo Sabran rayonlarinda axtariglar aparilmigsdir. Bu zaman
almanin Cirhaci, Qara turs, Sar1 turs, Eyyub almasi, Sixicani, armudun Nar armud, Abbasboyi,
Cirnadiri, Qorxmazi, Ispigi, Kiirdiikii, Nargilo, Bildir¢in budu, heyvanin Sar1 heyva, Armudu
heyva vo s. xalq seleksiya sortlarinin becorilmo {invanlar1 agkar edilmis vo toplanilaraq
institutumuzun kolleksiyalarina daxil edilmisdir. Bu sortlarin demok olar ki, hamis1 ekoliji tomiz
mohsul istehsal ti¢iin istifads edilir.

Quba-Susay istiqgamotindo yerlogon Alpan, Kiirkiin, Uzunmeso, Goray vo Susay kondlori
orazisindo axtariglar naticosinda Kiirkiin kondindo yasayan Ingilab Abdullayevin hoyatyan:
tosorriifatindan almanin - Cir Haci, Qondil sinab, armudun - Qarpiz armud, Nar armud, Daqur,
Qefeyi, Abasboyi, Kiire, Payi1z Diisesi, Qirmiz1 yanaq, Cir Nadiri, Lotifo, Das armud, Das alma,
Qosong alma, Sapiburma armud, Alpangali, digor kondlordon iso Qara tulug, Sokor armud,
Zoncirbond, Ag Armud, Ayibogan, Ispigi, Qarpizi, Pas armudu, Caxma, Nurun-burun,
Qorxmazi, Qusbudu, Talibi, Kiip armudu, Uzun Mustafa kimi xalq seleksiya sortlar1 askar
edilorok tosvir edilmis, GIS texnologiyalar1 ilo koordinatlar1 toyin edilmis, meyvalorin vo
bitkiorin gokillori rogomsal fotoaparatla ¢okilmis, bitkilorin mohsuldarliq, meyvolorin iso
biometrik oOlgiilori vo kiitlo gostoricilori, meyvalorin dad vo omtoolik keyfiyyotlori qiymat-
londirilmis, hansi toyinat iizro (tozo halda istifado, qurutma {i¢iin, bohmoz, kompot, miirobbo
istehsali {icilin) istifado edilmosi barado hoyotyani saholordo uzun miiddot bu sortlar1 becoran
fermerlordon molumatlar oldo edilmisdir.

Quba-Qonagkond istigamatindo yerlogon I Niigadi, II Niigadi, Pirvahid, Piistogasim, Rustov,
Xanagah, Novdiin, Sudux, Qamqgam, Tongoaltt vo Sabotlor kondlori orazisindo axtariglar
noticosindo Tongoalt1 kondindo yasayan Oziz Allahverdiyevin hoyotyani tosorriifatindan almanin
Sari-turs alma, armudun Iri meyvali qis armudu, Xomzeyi armud, Yay Diisesi, Abasbayi,
Zorqava armud, Cir Nadiri armud yerli xalq seleksiya sortlar1 askar edilorok tosvir edilmis, GIS
texnologiyalar1 ilo koordinatlar1 toyin edilmis, meyvoalorin vo bitkiorin sokillori roqomsal
fotoaparatla ¢okilmis, bitkilorin mohsuldarliq, meyvalorin iso biometrik dlgiilori vo kiitlo
gostaricilori, meyvalorin dad vo amtaslik keyfiyystlori qiymotlondirilmis, hansi toyinat iizrs (tozo
halda istifado, qurutma {i¢iin, bohmoz, kompot, miirobbo istehsali ii¢iin) istifado edilmosi barado
hayotyani saholorinds uzun miiddst bu sortlar1 becoran fermerlordon malumatlar alds edilmisdir.
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Armud bitkisinin Quba rayonu orazisindo askar edilmis yerli xalq seleksiya sortlarinin
becorildiyi orazinin cografi koordinatlari, bioloji va tosorriifat gostaricilori, pomoloji xiisusiy-
yatlori barads asagida molumat verilir:

Qarpiz armud. Becorildiyi orazinin cografi koordinatlar1 - N41°22.5290 E48°21.7570 d.s.h.
1002,1 m. Bu sortun meyvalori xirda Sl¢iilii olub, hiindiirlityi 55 mm, eni 45 mm, saplaginin
uzunlugu 40 mm, meyvalarinin kiitlosi 50-55 qr., sari, sari-¢ohrayi rongli, uzunsov ovalvari
formalidir. Loti ag rongli vo sirolidir. Meyvolordon qarpiz dadi golir vo sortun adi da buradan
gotiiriilmisdiir. Sort ¢ox mohsuldar olub bir agacdan orta mohsuldarligi 300-400 kq toskil edir.
Meyvolorin yetismo dovrii vegetasiya ilinin iqlim soraitindon asili olaraq sentyabir aymnin II
ongiinlitylindon baglayir. Qarpiz armud sortunun meyvalarindon tozo halda istifado edilir.

Nar armudu. Becorildiyi orazinin cografi koordinatlari - N 41°22.5320 E 48°21.7610 d.s.h.
997,1 m. Agaclar1 uca boylu, yayilan ¢atirli olur. Meyvasi ¢ox iri olub, kiitlasi 300-500 gr olur.
Meyvonin gabig1 yasilhimtildir, tam yetisono qador bu rongds galir. Lati ag, sulu, sirin, xosmazoa,
tursulugu vo otri vardir. Lotindo qabiga yaxin hissolordo vo 0zok hissosindo daslasmis
hiiceyraloro rast golinir. Cox mohsuldar sort olub, bir agacdan orta mohsuldarligi 300-500 kq
(bazi illords 1 t) taskil edir. Meyvalari oktyabr ayinda yigilir, dekabr ayinda yetisir vo mart ayina
kimi saxlamaq miimkiindiir. Nar armud sortunun meyvolorindon tozo halda istifado edilir.
Meyvalari uzun miiddst saxlama ti¢lin cox uygundur.

Daqur armud. Becorildiyi orazinincografi koordinatlari - N 41°22.5310 E 48°21.7630
d.s.h. 985,1 m. Agaclar1 uca boylu, genis ¢otirli olur. Meyvosi xirda, yumru formali,
meyvalorinin kiitlosi 130-150 qr. olub bir agacdan orta mohsuldarligi 300-400 kq toskil edir.
Meyvolarinin yetismo dovrii vegetasiya ilinin iglim soraitindon asili olaraq avqust aymin II
ongiinliiylindon baslayir. Daqur armud sortunun meyvalorindon tozo halda istifadodon basqa,
godim dovrlordon yerli ohali torafindon qax, bohmoz hazirlanmasinda istifads edilir.

Qefeyi armud. Becorildiyi orazinin cografi koordinatlari - N 41°22.5280 E 48°21.7670
d.s.h. 9921 m. Agaclari uca boylu, sallaq ¢otirli olur. Meyvosi ¢ox iri, ovalvari formali olub,
meyvalorinin kiitlasi 350-400 qr. Agaclar1 ¢ox mohsuldar olub, bir agacdan orta 300-400 kq-dir.
Meyvalarin yetismo dovrii vegetasiya ilinin iqlim soraitindon asili olaraq sentyabr aymin 10-30
tarixlorinds olur. Qefeyi armud sortunun meyvolorindon tozo halda istifadodon basqa, yerli ohali
torafindon qodim dovrlordon qax, miirobba hazirlanmasinda istifades edilir.

Abbasboyi armud. Becorildiyi orazinin cografi koordinatlari - N 41°22.5240 E 48°21.7630
d.s.h. 999,1 m. Agaclar hiindiirboylu, sallaq ¢atirli olub, uzunémiirliidiirlor. Meyvalori uzunsov
armudvari formasindadir. Qabig1 nazik, aciq-yasil, sarimtil, tam yetisdikds limon rongindo olur.
Loti sirali, sirin vo dadhidir. Meyvalori orta Slgiilii olub, hiindirliyii 85 mm, eni 60 mm,
saplaginin uzunlugu 40 mm, kiitlosi 90-110 gr-dir. Meyvalorinin yetismo dovrii vegetasiya ilinin
igqlim goraitindon asili olaraq avqust ayinin II ongiinliiyiindon baslayir. Cox moshsuldar olub, bir
agacdan orta mohsuldarligi 250-350 kqg-dir. Abbasboyi armud sortunun meyvalorindon tozo halda
istifadadon basqa, qodim dovrlordon yerli ohali torofindon qax, bshmoz hazirlanmasinda istifads
edilir.

Cirnadiri armud. Becorildiyi orazinin cografi koordinatlari - N 41°22.5390 E 48°21.7550
1000,6 m. Agaclar1 hiindiirboylu, ¢otri oval soklindo, six yarpaqli vo six budaqlidir. Meyvasi
xirda, dadi nisbaton sirin, loti xir¢iltili, uzunsov armudvari formali, uzunlugu 58 mm, eni 42 mm,
saplaginin uzunlugu 28 mm, meyvalorinin kiitlosi 55-60 qr. olur. Meyvalorin yetismo dovrii
vegetasiya ilinin iqlim soraitindon asili olaraq avqust aymin II-III onglinliiyinds olur.
Meyvasinin qabig1 yasil-sarimtil ronglidir. Tam yetisdikdo saralir vo giin diison torofi zoif qurmizi
yanaqli olur. Cox mohsuldar olub, bir agacdan orta mohsuldarligr 200-300 kq-dir. Xastoaliklora
cox dozlimliidiir. Cirnadiri armud sortunun meyvoalorindon tozo halda istifadodon basga, godim
dovrlordon yerli ohali torofindon gax, miirabbe hazirlanmasinda istifads edilir.

Jdhmoadqazi armud. Agaclar1 hiindiirboylu olub, ¢otirin formasi sallaqdir. Meyvalori orta
ol¢iida olub, uzunlugu 90 mm, eni 55 mm, saplaginin uzunlugu 40 mm, meyvalarinin kiitlosi isa
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120-170 gr.-dir. Meyvolori uzunsov armudvari formali, rongi sarimril, dadi azsirin, tursmozo,
sulu, otirli, loti ag rongli vo xir¢ildayan olub, daslasmis hiiceyralori yoxdur. ©hmoadqazi armud
sortu tezyetison sort olub yayda yetisir, lakin Abbasbayi vo Cirnadiridon gec yetisir. Cox
mohsuldar sort olub, bir agacdan orta mohsuldarligi 150-200 kq olur. Meyvalorinin yetisma
dovrii vegetasiya ilinin iqlim soraitindon asili olaraq avqustaymin III ongiinliiylindon sonra
baslayir. O©hmodqazi armud sortunun meyvalorindon tozo halda istifads edilir.

Das armud. Becorildiyi orazinin cografi koordinatlar1 - N 41°22.5340 E 48°21.7430 d.s.h.
994,3 m. Agaclar1 hiindiirboylu, ¢otirin formasi sallagdir. Meyvasi ¢ox iri olub, hiindirliiyii 95
mm, eni 80 mm, saplagin uzunlugu 15 mm, meyvalorinin orta kiitlosi 280-320 gr. olur. Cox
mohsuldar sort olub, bir agacdan orta mohsuldarligi 150-300 kq olur. Meyvalorinin yetisma
dovrii vegetasiya ilinin iglim soraitindon asili olaraq noyabr aymnin III ongiinliiylindon sonra
baslayir. Das armudu sortunun meyvalorindon tozs halda istifads edilir. Meyvalori uzun miiddot
saxlama {i¢iin ¢ox uygun sort olub, ndvbati ilin yazina gqodor saxlamaq miimkiindiir.

Sapiburma armud. Becorildiyi orazinincografi koordinatlari - N 41°22.5220 E 48°21.7540
d.s.h. 998,6 m. Agaclar1 hiindiirboylu, cotrin formas: sallaqdir. Meyvasi xirda, saplagi uzun,
hiindiirliiyti 40 mm, eni 40 mm, saplagin uzunlugu 50 mm, meyvalorinin kiitlosi 80-120 qr
formas1 yumru olur. Meyvalarin rongi yasilimtil-sari, sari, loti ag olub, yetisdikco rongi tiindlosib
gohvayi rang alir. Sort mohsuldar olub bir agacdan orta mohsuldarliq 100-200 kq-dir. Meyvaloarin
yetismo dovrii vegetasiya ilinin iqlim soraitindon asili olaraq sentyabr-oktyabr aylarinda olur.
Sapiburma armud sortunun meyvelorindon tozo halda istifadodon basqa, qodim dovrlordon yerli
ohali torofindon qax, bohmoz hazirlanmasinda istifads edilir.

Alpanqali armud. Agaclar1 hiindiirboylu, c¢otrin formas1 sallagdir. Meyvosi xirda,
hiindiirliiyti 40 mm, eni 50 mm, saplagin uzunlugu 20 mm, meyvalorinin kiitlosi 40-50 qr.,
formasi yumurtavari olup. Meyvalorin rongi yasil, yasilimtil-sari, loti a§ olur. Mohsuldar sort
olub, bir agacdan orta mohsuldarliq 100-200 kq-dir. Meyvalarin yetisma dovrii vegetasiya ilinin
iglim goraitindon asili olaraq avqust-sentyabr aylarinda olur. Alpangali armud sortunun
meyvalorindon tozo halda istifadedon basqa, gax, godim ddvrlardon yerli shali torafindon bohmoz
hazirlanmasinda istifads edilir.

Zorqava armud. Becorildiyi orazinin cografi koordinatlari - N 41°13.0810 E 48°37.3410
d.s.h. 619,7 m. Agaclar1 hiindiirboylu, ¢otrin formasi sallagdir. Meyvosi iri 6l¢iilii, formasi
armudvari olub, meyvalorinin kiitlosi 220-300 qr., meyvonin hiindiirliiyti 100 mm, eni 80 mm,
saplagin uzunlugu 30 mm. Meyvalorin rongi yasil, yasil-¢cohray1 lokali, Ioti ag olur. Meyvalori
cox sirali olur. Mohsuldar sort olub, bir agacdan orta mohsuldarliq 200-300 kq-dir. Meyvalorin
yetisma dovril vegetasiya ilinin iglim soraitindon asili olaraq noyabr ayinda olur. Zorqava armud
sortunun meyvoalorindon tozo halda istifado edilir.

iri meyvali qus armudu. Becorildiyi orazinin cografi koordinatlart - N 41°13.0970 E
48"37.3830 d.s.h. 634,7 m. Agaclari hiindiirboylu, ¢otrin formas: sallaqdir. Meyvalori ¢ox iri,
formas: armudvari olub, kiitlesi 700-900 qr. olur. Mohsuldar sort olub, bir agacdan orta
mohsuldarlig1 iso 200-300 kq-dir. Meyvalorin yetismo dovrii vegetasiya ilinin iglim soraitindon
asili olaraq golon ilin yanvar-fevral aylarinda olur. Iri meyvoli qis armudu sortunun
meyvolorindon tozo halda istifado edilir vo ¢ox gec yetisdiyi {iclin uzun miiddot saxlamaga
yararlidir.

Mohsuldarliq sortun on miihiim xassosi olub, onun hom genotipindon, hom do becorilmo
soraitindon asilidir. Bitkinin mshsuldarligunin 6l¢iisiinii toiyin edon bu va ya digor sortun daxili
xilisusiyyotlorindon on ohomiyyatlisi onun mohsuldarligt vo davamlhiligidir. Mohsuldarliq
dedikde, agaclarin ¢oxlu sayda ci¢ok tumurcuqlarini qoymaq qabiliyyeti, meyvo baglamaq
gabiliyyati, bagqa s6zlo desok aqromiihit soraitindon on yaxsi sokildo istifado etmoklo yiiksok
mohsul vermok qabiliyyati basa diisiiliir. Sortun mohsuldarliginin giymotlondirilmosi zamant
meyvolorin say1 vo onlarin keyfiyyoti forqlondirilmoalidir. Aydindir ki, on yaxs1 sort o, sort
hesab edilir ki, onda hom yiiksok mohsuldarliq veo hoam do meyvalorin yaxst keyfiyyoti ugurla
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miisayiat olsun.

Aparilan todgigatlar zamant molum olmusdur ki, Qubanin dag kondi olan Xanogahda
armudun qodim xalq seleksiya sortlarinin bioloji miixtalifliyinin yetismo ardicillig1 yerli ohaliyo
vo fermerlora iyul ayindan baglayaraq dekabra qodor armud meyvalori ilo ailolorini vo bazari
ekoloji tomiz mohsullarla tomin etmoys vo bundan da iqtisadi qazanc aldo etmoyo imkan verir.
Belo ki, armudun Bildir¢in budu sortunun meyvalari iyul aymin 1-5 iyul, Qorxmazi sortunun
meyvolari iyul aymmn 1-5, Qalyan1 sortunun meyvalori iyulun 10-15, Idrisi sortunun meyvolori
iyulun 20-30, Sokarpara sortunun meyvalari avqustun 1-5, Ci¢i sortunun meyvalari avqustun 5-
15, Cirnadiri sortunun meyvalari — 5-20 avqust, Turs armud sortunun meyvalori — 20-30 avqust,
Peykoli sortunun meyvalori — 20-30 avqust, Nargilo sortunun meyvalari avqustun 20-30, Tumsuz
nargilo sortunun meyvalori 20-30 avqust, Abasbayi sortunun meyvalori 20-30 avqust, Xomzeyi
sortunun meyvalari 20-30 avqust, Axuni sortunun meyvalari 1-15 sentyabr, Davudi sortunun
meyvolori 1-15 sentyabr, Qiradim sortunun meyvalori 1-15 sentyabr, Sixohmodi sortunun
meyvalori 1-15 sentyabr, Saftali armud sortunun meyvalori 1-15 sentyabr, Halvay1 sortunun
meyvalori 1-15 sentyabr, Cirhiindiirii sortunun meyvolori 5-15 sentyabr, Zohra armudu sortunun
meyvalaori 5-20 sentyabr, Nurunburun sortunun meyvalori 5-20 sentyabr, Kiirdoki sortunun
meyvalori 20-30 sentyabr, Goy armud sortunun meyvalori 20-30 sentyabr, Sini armud sortunun
meyvalori 1-10 oktyabr, Qara armud sortunun meyvalori 1-15 oktyabr, Nararmud sortunun
meyvoalori 1-15 oktyabr, Samaxizar1 sortunun meyvalori 1-15 oktyabr, Caqgalbogan sortunun
meyvalori 20-30 oktyabr, Qomqgomi sortunun meyvalori 1-10 noyabrda yetisir. Bunlardan
Qomgomi armud sortunun meyvalari dekabr ayina qoador armud agacinin iistiinds qalir.

Sortlarin tosorriifat giymotlondirilmasinde meyvalorin keyfiyyot xarakteristikasinin, ¢ox
bdyiik shamiyyati var. Onun miihiim elementlori: dad, boytikliik (hocm), forma, rang, eyniél¢iili
olmasi, omtoolik goriiniisli, kimyovi torkib, yetismo movsiimii, toso halda saxlanma miiddati,
texniki emal {i¢iin yararligidir.

Boyiikliik (hacm), dad, rong, kimyavi torkib, toso halda saxlanma miiddoti vo meyvolorin
digor xiisusiyyatlori ¢ox yiiksok dorocods tobii vo aqrotexniki soraitdon asili olaraq doyisir,
bunlari, meyvalorin keyfiyyatini Oyronarkon nozors almaq lazimdir. Meyvalorin keyfiyyat
qiymotlondirilmoesi miitloq sahonin yerlosmo xarakteristikas1 ilo, ilin meteoroloji soraiti,
aqrotexnika ilo, saxlanma soraiti ilo miisayiot olunmalidir.

NOTICOLOR

Respublikamizda meyvagiliyin inkisaf etdirilmosi yerli sortlarin askara c¢ixarilmasi ilo six
baglidir. Ona gors ki, uzun illor arzinde xalq seleksiyasi torofindon yaradilims bu gqoadim yerli
sortlar hom bir ¢ox qiymatli xiisusiyyatlori, hom do yerli soraito daha yaxs1 uygunlasmalar ilo
sociyyalonirlor. Bununla yanasi, yerli meyva sortlart slverissiz soraitdo belo keyfiyyatli vo bol
mohsul verirlor.

Lakin son dovrlords yeni yaradilmis intensiv tipli yiliksok mohsuldar sortlar aborigen sort vo
formalarin siradan ¢ixmasina sobab olmusdur. Miixtalif tosirlor naticasindo sortlarin azalmasi,
yabani formalarin tiikonmasi getdikco giiclonmokdadir. Bu iso meyva bitkilorinin genetik
ehtiyatlarinin koskin tiikonmok tohlikosi oldugunu gostorir.

Quba-Xa¢cmaz bolgasi tumlu meyva bitkilorinin biomiixtalifliyine gors respublikamizin an
zongin bolgolorindon biridir. Burada onlarin ¢oxlu sayda yabani formalarina vo aborigen
sortlarina rast golinir. Ona gora do, tumlu meyva bitkilorinin xalq tesarriifati shomiyyatini vo
yliksok iqtisadi somaoraliliyini nozoro alaraq, Quba-Xagmaz bolgosindo movcud olan genetik
miixtalifliyinin toplanmasi, barpasi, kolleksiyalara daxil edilmasi, artirtlmasi vo mohv olmaqdan
gorunmasi, pasportlagdirilmasi, miiasir iisul vo vasitolorlo gqiymotlondirilmosi, yiiksok bioloji vo
tosarriifat gostoricilorine malik yeni, otraf miihitin biotik vo abiotik stres amillorine qarst
davamli, mohsuldar sort vo formalarmin seleksiyasi miiasir dovriimiiziin on aktual mosolo-
larindan biridir.
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Quba rayonu orazisindo armud bitkisinin yerli xalq seksiya sortlarinin vo formalarinin
genetik ehtiyatlarinin yayilma orazilorinin miioyyenlosdirilmosi, GIS texnologiyalar1 vasitosilo
cografi koordinatlarinin toyini, xoritolorinin hazirlanmasi, toplanilmasi, qiymotlondirilmasi,
kolleksiyalarinin yaradilmasi, askar edilmis niimunslorin botaniki, bioloji vo pomoloji alamoat vo
xiisusiyyatlorinin tosviri, tosorriifat gostoricilorinin qiymatlondirilmasi, miisboat bioloji vo
tosorriifat gostaricilorino malik perspektiv formalarin segilorok seleksiyada istifado edilmoasi ¢ox
miihiim ohomiyyat kasb edir.
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XAPAKTEPUCTHUKA MECTHBIX COPTOB HAPOJHOM CEJIEKIIUHU I'PYIIHN
B KYBUHCKOM PAMOHE

Mup3a MycaeB*, Maauk I'agxkueB
HUncmumym eenemuyeckux pecypcoe HAHA

Ky06a-Xauma3ckuii perHoH SBISETCS OTHHM W3 OCHOBHBIX CaJOBOMUYECKUX paHOHOB HaIIeH
pecnyOiukn. 371eCh pacIpOCTPAHEHO €CTECTBEHHO M BO3JIENIBIBACTCS Ha TOJBOPHAX (pepMepoB OoJbIIOe
KOJIMYECTBO COPTOB U (hOpPM HAPOIHOHN CENEKIIMH CEMEYKOBBIX KYJIbTYP M UX TUKOPACTYIINX IMPEIKOB.
Otn copra U (OPMBI, SBISAIOMIHECS XKUBOW HCTOpHEH 3eMJIeNenbuecKO KyJbTyphl HAllero Hapona,
YpO>KalHBI, BBICOKOKAYE€CTBEHHBI, YCTOWYHMBBHI K OONE3HSAM W BPEOUTENSAM, YCTOWYMBBI K 3acyxe HU
MOpO3aM, a HUX IUIOAbl IPUTOAHBI JUIsl JUIUTEIBHOTO XpaHEeHHA. MECTHOE HacelIeHHUE IMoIydaeT
JOTIOJTHUTENBHBIA J0X0J OT 3THX COPTOB W (HOpM, HCIIONB3YS HX B CBEXKEM BHJE, a TaKKe NpHU
MPOM3BOJCTBE Pa3IMYHBIX BUIOB JOMIA00B, JHKEMOB, (PYKTOBHIX COKOB M cyxo(dpykroB.OmHaKO
KOJIMYECTBO a0OPUTCHHBIX COPTOB U (DOpM, MPEICTABJIAIOMUX COOOH OOraThlii TeHeTHYeCKUH (OHI
MHOTOBEKOBOT'O TBOPYECTBA MECTHOTO HACEJCHHs, B IOCIEAHHE TOJbI pe3ko cokparraercs. C sTo
LebI0, HAapsAy C COPTaMH HApPOJHOHM CENeKIHW NIPYTHX IJIOJOBBIX pPacTeHHH, cOOp, pasMHOXKEHHE,
HU3YUCHHUE, IMacCropTulanuda, pacliMpCHUEC KOJUICKIIHMH, 3aluTa OT YHHYTOXCHHUA, HCIIOJIB30BaHHUC B
CEJIeKIINHY, U3yUeHNe TeHEeTHYECKOTo pa3HooOpasns ceMeuKoBhIX KynbTyp KyOa-Xaumasckoro paiioHa B
KyJIbTYPHOM W TIPHUPOJHOM COCTOSIHWH, SIBISETCA OJHOW M3 CaMBIX aKTYalIbHBIX M BaKHBIX IMPOOIIEM
coBpeMeHHOCTH. [Ipm u3ydeHWHM TeHeTWYecKoro paszHooOpasus rpymu KyOa-Xaumaszckoro paiiona,
(OpMBI  C TIOJNIOKUTEIBHBIMH OUOJIOTUYECKUMH M XO3SHCTBCHHBIMM ITOKA3aTCIsIMH  MOTYT OBITh
WCTIONB30BaHbl B KAayeCTBE JIOHOPOB MPU CEJIEKIIMA HOBBIX TPOMYKTHUBHBIX M TOJIEPAHTHBIX COPTOB.
[TosTOoMy cOop, u3ydeHue, OIeHKa, CO3/JaHNUE MUTOMHUKOB M KOJUICKIIMOHHBIX CaJ0OB, PA3MHOXCHUE W
BHEJPCHUE B XO3SMCTBax OO0pa3loB C IEHHBIMH HSKOHOMHUYECCKHMMH IOKAa3aTeNIMH T'C€HETHYECKHUX
pecypcoB ceMedKoBbIX KyibTyp Kyba-Xaumasckoro paiioHa, OJIMH U3 aKTyaIbHEHIINX BOPOCOB HAIIIETO
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BpeMeHH. OIIGHEHBI XO3AHCTBEHHO-OMOJIIOTUYECKUE TIOKAa3aTeNd MPOAYKTUBHBIX COPTOB TPYIIIH,
HMMEIONIHE KPYITHBIC IUIO/BI, C BBICOKUMH BKYCOBBIMHU KaueCTBAMH, C Pa3IMYHBIMU CPOKAMHU CO3PEBaHUS,
OTHOCHTEIHHO YCTOWYUBBIE K PA3IMYHBIM OMOTHYECKHM M aOMOTHYECKHM CTPECCOBBIM (hakTopaM U
pa3IUYHOTO HA3HAYCHMS, COBPEMEHHBIMH METOJAMH OMHCAHBI IOMOJIOTHYECKHUE XapaKTEPUCTUKHU
COPTOB.

Knwoueevle cnoea: zpywia, copma HApoOHOU celeKyuu, NOMOI02UYECKOe ORUCAHUE,
YypodxscaiiHocmep

CHARACTERISTICS OF THE LOCAL LANDRACES OF PEAR IN THE GUBA REGION

Mirza Musayev*, Malik Hajiyev
Genetic Resources Institute of ANAS

Guba-Khachmaz region is one of the main horticultural regions of Azerbaijani Republic. Here, a
large number of varieties and local landraces, as well as their wild relatives of pome crops are naturally
distributed and cultivated on farmsteads. These varieties and forms, which are the living history of the
agricultural culture of our people, are productive, high-quality, resistant to diseases and pests, resistant to
drought and frost, and their fruits are suitable for long-term storage. The local population receives
additional income from these varieties and forms, using them fresh, as well as in the production of various
types of behmaz, jams, fruit juices and dried fruits. However, the number of native varieties and forms,
which represent a rich genetic fund of the centuries-old creativity of the local population, has been
sharply reduced in recent years.

For this purpose, in addition to varieties of popular selection of other fruit plants, the collection,
reproduction, study, certification, expansion of the collection, their storage from destruction and use in
breeding, the study of the genetic diversity of pome crops in the Guba-Khachmaz region in a cultural and
natural state is one of the most topical and important problems of our time. When studying the genetic
diversity of pear in the Guba-Khachmaz region, forms with positive biological and economic indicators
can be used as donors in the selection of new productive and tolerant varieties. Therefore, the collection,
study, evaluation, creation of nurseries and collection gardens, reproduction and introduction in farms of
samples with valuable economic indicators of the genetic resources of pome crops in the Guba-Khachmaz
region is one of the most pressing issues of our modern. The economic and biological indicators of
productive pear varieties with large fruits, high palatability, different ripening periods, relatively resistant
to various biotic and abiotic stress factors and various purposes are assessed, pomological characteristics
of varieties are described using modern methods.

Keywords: pear, varieties of folk selection, pomological description, productivity
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AZORBAYCANDA XURMA CINSI (Diospyros 1.) NOVLORININ
GENOFONDUNUN OYRONILMOSI

NATOVAN BAXSOLIYEVA

Baki Déviat Universiteti, Baki, AZ 1148, Z.Xalilov kiic.23.
natavanscience@gmail.com

Mbogqalads asason Soki-Zaqatala bolgasindo yayllmis xurma cinsinin miixtslif novlarine aid
sort vo formalarmin yerlori vo koordinatlar1 miisyyon edilmis, onlarin meyvalorinin pomoloji
xiisusiyyatlori qiymotlondirilmisdir. Xurma Azarbaycanmin aran, daghq vo dagatoyi orazilorinda
becorilir. Azarbaycamin daghq orazilorindo yabani meso xurmasindan genis istifado edilir.
Regionda uzun illor arzinds xurma bitkisinin yerli shali torafindon cox qiymatli xalq seleksiyasi
sortlar1 oldd edilmisdir. Xurma bitkisi regionun biitiin rayonlarinda xiisuson Balakon, Zaqatala,
Qax rayonlarinda genis yayilmisdir. Yabam halda yetisir, areall zongindir. Xurma bitkisi asason
daghq va dagatayi rayonlarda, orta dag qursagina qador arazilords genis yayllmisdir. Xurmanin
meyvasindon va yarpaqglarindan gqadimdan xalq va elmi tababatds miixtalif xastaliklorin miialica va
profilaktikasinda genis istifado olunur. Xalq tobabotindd onun meyvalorindon hazirlanmis spirtli
mohluldan galxanabonzar vazin miialiccasinds, meyvalarindan hazirlanmis bohmaz qan azhginda,
zaiflamada qiivvatverici, sinir sistemi xastaliklorinda, istahartirici, hipertoniya xastaliyinda tozyiq
salici, bronxit vo digor xastaliklords sinayumsaldici vo dskiiroyin qarsisimi alici vasito kimi iltihabi
aradan qaldirmaq xiisusiyyatlorina malikdir. Elmi tababotds onun meyvalarindon hazirlanmis
preparatlar zob vJ tiretoksikoz xastaliyinin miialicosinds istifads olunur. Azarbaycanda bir cinsin
novlorino rast galinir.Tropik vo subtropik 6lkolordo yayilan névlorindon Azarbaycanda yabam
halda 1, kulturada 2 néva (Yapon xurmasi, Virciniya xurmasi) rast galinir. Cay konarlarinda isiqh,
riitubatli dag yamaclarinda yayilmisdir. 9sason doniz saviyyasindon 400-800 metr hiindiirliiklor
arasinda rast golinir. Tadqiqat zamam malum olmusdur ki, simal-qarb bélgasinds xurma cinsinin
formalarmma daha c¢ox doniz saviyyasindon 200-500 metr yiiksokliklikdo rast goalinir. Meyvalorin
pomoloji xiisusiyyatlorina gors da forqlor miioyyon edilmisdir. Bels ki, bolgads yumru vo uzunsov
sokilli meyvalor daha genis yayilmisdir. Tadqiqatlar naticosindas, bo6lgo soraitinds xurma cinsinin
sort va formalarimin meyvalarinin ¢akisi, rongi vo formasi éyronilarak tohlil olunmusdur.

Acar sozlor: xurma, yayilma, Saki-Zaqatala bolgasi, meyva, forma

GIRIS

Azorbaycanda oldugu kimi biitiin diinyada da, xiisusilo inkisaf etmis Olkolordo insan
saglamligt baximindan da bdyiikk ohomiyyot kosb edon, yiiksok antioksidant tutumlu,
antosiyaninlorlo zongin meyvolor vo meyvolordon hazirlanan mohsullara maraq artir (Scheerens,
2001).

Azorbaycanda xurmanin kulturada rast golinon 2 ndvii (yapon xurmasi, Virginiya xurmasi)
meyvalarinin calbedici narinct rongi, forqli dadi vo teksturasi, antioksidantlar vo fenollu
birlosmoaloarlo zongin olmasi sayasinda son illordo diggoet markozinds olmusdur (Daood, 1992).
Yapon xurmasinin vatoni Cindir vo bitki buradan Yaponiyaya, sonra iso basqa oOlkolors
yayilmigdir. Yabani biton adi xurma (D.lotus) Boylk va Kicik Qafqaz, Alazan-Oyricay vadisi,
Lonkoran vo Bozqir yaylada arandan orta dag qursaginadok mesolik omolo gotirir vo ya digor
agac cinslori ilo birlikdo qarisiq mesolords bitir. Taligda daha genis mesaliklori vardir. Bu nov
hamginin bozok vo meyvo agact kimi bir sira rayonlarda becorilir. Bundan slavo, D. lotus tobii
yasayls miihiti daxilindo 6lkodo nosli kosilmokds olan bir névdiir vo Azorbaycanin Qirmizi
Kitabina daxil edilmisdir.
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Son illords aparilmis aragdirmalarda xurmanin xolesterinin vo gan tozyiqinin asagi salmasi
xiisusiyyatlorinin, immun sistemini giiclondirmasi, hozm sistemi pozgunluglar1 vo eloca do son
illordo on ¢ox yayilmis xorcong xostoliklorinin garsisinin alinmasinda miithiim rol oynadigi
gostorilmisdir (Wright,1997, Gu, 2008, Chen, 1998). Xurma meyvalorindon hom tozo, hom
qurudulmus vo hom do emal olunmus halda istifads edilir. Onun sirasindon galxanabonzor vozin
miialicosindo istifado edilir. Xalq tobabotindo bu meyvalordon miixtalif momulatlar hazirlanir.
Mosalon, bazi bolgslordo xurmadan dosab bisirilir. Bu, miixtalif xastoliklordo, soyuqdoymaodo,
gan azlhiginda, sinir fosadlarinda, istahartirmada, hipertoniyada, 0skiirokds, sino yumsaltmaq vo
iltihab1 gotiirmok mogsadils islodilir. Tozo dorilmis meyvosinin 6zl vo sirasi iso ur (zob) vo
tireotoksiros xastoliklorindo moslohatdir (Domirov, 1988).

Xurma istehsali Azorbaycanin geyri-neft sektorunda ixracat potensiali vo golirlilik
soviyyasino goro 6nomli saholordon biridir. Tosadiifi deyil ki, bu ilin yanvar-fevral aylarinda
Olkodon xarico ixrac edilon mohsullarin siyahisinda xurma mohsulu doyor ¢okisino gors 27,9
milyon ABS dollar toskil etmaklo tiglincii olub. Qeyd edsk ki, bu rogom 2020-ci ilin miivafiq
dovriinds ixrac edilon xurmanin iimumi doyeri ilo miiqayisado 2 dofoyos yaxin artim niimayis
etdirir. Sorq xurmasimin 1 hektarindan 280 sentner mohsul alinarsa, homin sahadon 3700-4000
manat monfoot oldo etmok olar.

Azorbaycanda iqtisadi rayonlar sirasinda Soki-Zaqatala zonasi xurma istehsalina goro
respublikada qabaqcil yerlordon birini tutur. Bels ki, Balakon rayonunda 2021-ci ilds 15 min 680
ton xurma istehsal olunub. Mohsul istehsali ovvalki illo miigayisodo 460 ton artib. Hor hektar
xurma bagindan orta hesabla 205,1 sentner mohsul gotiiriiliib. Rayonda kond tosorriifatinin ixrac
potensiali yiiksok saholorindon olan xurma istehsalina maraq ildon-ilo artir. Eloco do, 2021-ci
ildo Balakonds 2 hektar sahodo yeni xurma baglar1 salimib. Hazirda rayonda mdvcud xurma
baglarinin imumi sahasi 764,5 hektardir. Bu baglarin 723,1 hektar1 barverandir. Qeyd edok ki,
son illor rayonda 6zal sormayolor hesabina xurmanin qurudulmus formada istehsali ilo maggul
olan "Balxurma" miiossisasi yaradilib. illik istehsal giicii 2 min ton olan bu miiossisado istehsal
liclin meyvalor osason rayon sakinlorinin fordi tesorriifatlarindan yigilir. Miiossisodo istehsal
olunan tam gigiyenik vo ekoloji cohatdon tomiz xurma mohsullar1 daxili bazarlarda satilmaqla
yanasi, xarici bazarlara da ixrac edilir (https://agro.gov.az/az/bitkicilik/coxillik-ekmeler/xurma,
2019).

Azorbaycanda yayilmis xurma cinsi novlorinin genofondunun toplanmasi, miihafizasi vo
onlardan somarali istifadonin togkil edilmosi miithiim ohomiyyot kosb edir. Cari tadqiqat isindo
Azorbaycanin miixtalif bolgalorine ekspedisiyalar togkil edilorok yayilmis xurma cinsi ndvlsrinin
yerlori vo korrdinatlart miioyyon edilmis, golom niimunolori gdtiiriilorok kolleksiyanin
yaradilmasina baglanilmis, eloco do bozi formalarin meyvalorinin pomoloji analizi aparilmisdir.
Xurma kolleksiyasinin yaradilmasi, genetik cohotdon forqli formalarin secilmasi bu bitki iizro
seleksiya iglorinin effektli qurulmasina komok edocokdir.

MATERIAL VO METODLAR

Soki-Zaqatala bolgesinde yayilmis xurma cinsinin sort vo formalarinin yerlorinin va
koordinatlarinin miioyyanlosdirilmosindo Altimeter GPS programindan istifado olunmusdur.
Meyvolorin fiziki-mexaniki xiisusiyyatlorinin dyronilmasi iso “Ilporpamma u MeToauKa
COPTOM3YYEHUS IUIOIOBBIX, ITOJHBIX M OPEXOTUIOAHBIX KyJIbTyp” metodundan istifado edilmoklo
hoyata ke¢irilmisdir (Cemosa, 1999).

NOTICOLOR VO ONLARIN MUZAKIROSI

Todqigat isindo Soki-Zagatala bolgosino ekspedisiya toskil edilmis vo bolgado yayilmig
xurma cinsinin sort vo formalarinin yerlari vo koordinatlari miioyyon edilmisdir (codval 1).
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Cadval 1

Oguz-Saki-Qax-Zaqatala-Balakan arazilorinds xurma cinsi névlarinin yayilmasi

Niimunoslarin ad1

Niimunalorin
toplandig1 rayon

Niimunolorin
toplandig1 kand

GPS gostaricilori

Qz-01

Qax

Zarna

410 m 1345 f
41 <30'24" N
46 ©49'2" E

QZ-02

Qax

Zarnd

405m 1328 f
41 530' 24" N
46 549'2"E

QZ-03

Qax

Zarnd

532m 1745 f
41 431'20" N
46 ©49' 28" E

QZ-04

Qax

Zarnd

514 m 1686 f
41 431'15"N
46 ©49' 30" E

ZM-01

Zaqatala

Mamrux

532m 1745
41 532'45"N
46 546' 4" E

ZM-02

Zaqatala

Mamrux

537m 1762 f
41632'45"N
46 546 5" E

ZM-03

Zaqatala

Mamrux

539m 1767 f
41 632'45"N
46 546' 4" E

ZU-01

Zaqatala

Uzungazmalar

197 m 647 £
41 430" 59" N
46 ©25'30"E

ZU-02

Zaqatala

Uzungazmalar

199 m

652 f

41 =30'59" N
46 =25'31"E

10.

QS-01

Sohar moarkazi

558 m 1830 f
41 £25'5"N
46 :54' 39" E

11.

QS-02

Qax

Sohor moarkozi

532m 1746 £
41625'11"N
46 ©54' 17" E

12.

QsS-03

Qax

Sohor moarkozi

534m 1752 f
41 25" 11" N
46 ©54' 17" E

13.

QL-01

Qax

Lokit

476 m 1562 f
41 <29'8" N
46 ©50' 38" E

14.

QL-02

Qax

Lokit

482 m 1580 f
41 <:29'9" N
46 450' 38" E

15.

QL-03

Qax

Lokit

478 m 1567 f
41 £29'9"N
46 450' 38" E

16.

BA-01

Balakon

Aciligbing

218m 716 f
41 540' 46" N
46 ©15'39"E

17.

BA-02

Balakon

Aciligbina

206 m 676 f
41540'43" N
46 ¢15'37"E

18.

BA-03

Balakon

Aciligbina

204 m 670 f
41 540' 46" N
46 ©15' 40" E
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Cadval 1-in davami

Niimunolaorin ad1

Niimunalarin
toplandigi rayon

Niimunalarin
toplandig1 kond

GPS gostaricilori

19.

BQ-01

Balakon

Qullar

298 m 978 f
41 544' 55" N
46 ©21' 58" E

20.

QN-01

Qabalo

Nohurqislaq

681m 2233 f
40 £56' 32" N
47 £54' 30" E

21.

QN-02

Qaboalo

Nohurqislaq

673 m 2207 f
40 £56' 32" N
47 554' 29" E

22.

BG-01

Balakon

Gorakli

432 m 1416 f
41 44" 45" N
46 ©24' 30" E

23.

BG-02

Balakon

Gorakli

432m 1416 f
41 544' 45" N
46 ©24' 30" E

24.

BG-03

Balakon

Gorokli

426 m 1398 f
41 544' 45" N
46 ©24' 27" E

25.

BG-04

Balakon

Gorakli

427 m 1399 f
41 44" 45" N
46 524' 27" E

26.

BG-05

Balakon

Gorakli

427 m 1402 f
41 444" 45" N
46 £24' 27" E

27.

BG-06

Balakon

Gorakli

432 m
1418 f
41 <44' 44" N
46 £24' 31" E

28.

SG-01

Soki

Goyniik

441 m 1445 f
41 417'33"N
46 =1'29" E

29.

$G-02

Soki

Goyniik

439 m 1441 f
41 &17'32"N
47 &1'27"E

30.

$G-03

Soki

Goyniik

437 m 1434
41 & 7v 31" N
47 41'31"E

31.

SB-01

Soki

Baqqal

405m 1330 f
41 {.?._ 91 58" N
46 459' 21" E

32.

SB-02

Soki

Baqqal

398 m
1304 £
41 £19' 58" N
46 ':Zf::»59' 22" E

33.

SB-03

Soki

Baqqal

402 m
1318 f
41 ©19'58" N
46 59'22"E

34.

SB-04

Soki

Baqqal

403 m
1322 f
41 £19' 58" N
46 :59' 22" E

35.

SB-05

Soki

Baqqal

401 m
1316 f
41 419' 58" N
46 £59' 22" E
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Tohlillor zamani simal-qorb bolgosindo xurma cinsinin formalarina daha ¢ox doniz
soviyyasindon 200-500 metr yiiksokliklords rast golindiyi miioyyonlosdirilmisdir.
Todqgiqatin aparilidigi zonada xurmanin Azorbaycanda yayilmis hor 3 ndviino rast
golinmigdir. Bu xurma ndvlari Yapon,Virgen vo yabani halda biton xirnikdir.
Todqiqat isindo toplanan sort vo formalar pomoloji gostoricilor osasinda qiymatlon-

dirilmisdir (cadval 2).
Cadval 2
Xurma meyvalarinin pomoloji xiisusiyyatlori
Ne Niimunolorin Niimunalorin Niimunolorin Pomoloji gostaricilor
- adi toplandig1 rayon toplandig1 kand Coki Forma Rong
1. QZ-01 Qax Zorna 172,5q. Uzunsov Narinci
2. QZ-02 Qax Zarna 236q. Yumru Sari-
narinci
3. Qz-03 Qax Zarna 195,6q. Yumru Sari-
narinci
4. QZ-04 Qax Zorna 136,6 Uzunsov Sar1
5. ZM-01 Zaqatala Mamrux 163q. Yumru Narinci
6. ZM-02 Zaqatala Mamrux 4,6q. Xirda yumru Tiind
(yabani) gonur
7. ZM-03 Zaqatala Mamrux 135,5q. yumru Sari-
narinci
8. ZU-01 Zaqatala Uzungazmalar 218q. Uzunsov Narinct
9. ZU-02 Zaqatala Uzungazmalar 202,2q. Uzunsov Narinct
10. | QS-01 Qax Sohar morkozi 91,7q. Yasti Sari
11. | QS-02 Qax Sohar morkozi 236,5q. Yumru Sar1
12. | QS-03 Qax Sohar morkozi 197,2q. Yumru Narinci
13. | QL-01 Qax Lokit 114,2q. Yumru Narinci
14. | QL-02 Qax Lokit 190q. Uzunsov Narinci
15. | QL-03 Qax Lokit 133,7q. Yumru Narimnci
16. | BA-01 Balakon Aciligbina 244q. Uzunsov Narinct
17. | BA-02 Balakon Aciligbina 236,2q. Uzunsov Narinct
18. | BA-03 Balakon Aciligbina 127 4q. Uzunsov Sar1
19. | BQ-01 Balakon Qullar 55,7q. Yasti Narinci
20. | QN-01 Qaboala Nohurqislaq 180,8q. Yumru Sari-
narinci
21. | QN-02 Qaboalo Nohurqislaq 129,6q. uzunsov Sar1
22. | BG-01 Balakon Gorakli 111,2q. Konusvari Sar1
23. | BG-02 Balakon Gorakli 123,1q. Konusvari Sar1
24. | BG-03 Balakon Gorakli 135q. Konusvari Sar1
25. | BG-04 Balakon Gorakli 158,3q. Konusvari Sar1
26. | BG-05 Balakon Gorakli 100,6q. Yumru Narinct
27. | BG-06 Balakon Gorakli 117,2q. Konusvari Sar1
28. | SG-01 Saki Goyniik 308,7q. Yumru Narinci
29. | SG-02 Saki Goyniik 287,4q. Yumru Narinci
30. | SG-03 Saki Goyniik 243 7q. Uzunsov Narinci
31. | $B-01 Soki Baqqal 172,7q. Yumru Narinct
32. | $B-02 Saki Baqqal 245,6q. Yumru Sar1-
narinci
33. | SB-03 Saki Baqqal 173,5q. Yumru Sari-
narinci
34. | SB-04 Soki Bagqal 122q. Yumru Sari
35. | SB-05 Soki Bagqal 176q. Yumru Sari
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Meyvonin formasina gore niimunslor 4 qrupa bolinmiisdiir.
1. Konusvari formali xurma sortlari;

2. Yumru formali xurma sortlari;

3. Yast1 formali xurma sortlari;

4. Uzunsov formal1 xurma sortlari.

Bolgads on ¢ox yumru vo uzunsov formali meyvolor genis yayilmisdir. Meyvalor asason sari
vo narinci rongli olur. Sar1 rongo Balakon rayonu, narinci rangs iso daha ¢ox Soki vo Qax rayon-
larinin orazisindoki hoyatyan1 sahalorinds rast galinir.

Xurma sort vo formalar1 eyni zamanda 6l¢iisiine goro do bir-birindon forqlonirlor:

1. Xirda xurma sortlar1 80-100 q.
2. Orta 6l¢iido olan xurma sortlar1 100-250 q.
3. Iri 6l¢iido olan xurma sortlar1 250-500 q.

Analizlor zaman1 miioyyon olunmusdur ki, bdlgads iri 6l¢lido olan xurma meyvalori yalniz
Soki rayonu orazisindo, Qax vo Balakon rayonlarinda asason meyvalori orta 6l¢iido olan sort vo
formalar, xirda xurma formalar1 iso Balakon, Qax vo Zaqatala rayonlarinda daha genis
yayilmislar. Onu da qeyd etmok lazimdir ki, tez yetison xurma sortlar1 oktyabrin ilk yarisinda,
orta yetigon xurma sortlar1 iso oktyabrin sonunda vo noyabrin ilk yarisinda, gec yetison xurma
sortlart iso noyabr aymin sonu vo dekabrin ovvalindo yetisir (Owmapos, 2000,
http://www.kwd.ru/xurma.htm, 2008).

NOTICOLOR

1. Tadqiqatlar zaman1 miioyyon edildi ki, simal-qorb bolgasindo xurma cinsinin formalarina
daha ¢ox doniz saviyyasindon 200-500 metr yiiksokliklikds rast galinir.

2. Tadgiqat bolgasinds iri 6lgiido olan xurma meyvalorino yalniz Soki rayonu orazisindo
rast golinmisdir ($SG-01- 308,7q). Qax vo Balakon rayonlarinda asason meyvalori orta dlciide

olan sort vo formalara, xirda xurma formalarina iso Balakon, Qax vo Zaqatala rayonlarinda rast
golinmigdir (BQ-01- 55,7q.; QS-01- 91,7q.; ZM-02- 4,6q).
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HCCJEJOBAHUE TEHO®OH/JIA BUJOB POJIA XYPMBI (Diospyros L.)
B ABEPBAVI)KAHE

Harapan baxmaauesa
Baxunckuii I'ocyoapcmeennwiii Yrusepcumem

B crarbe ompeneneHbsl MecTa M KOOPJAMHATHI COPTOB M ()OPM pasHBIX BUIOB XYPMBI, Pacrpoct-
panenHbix B lllekn-3akaTanbcKoM paiioHE, W OLIEHEHBI MOMOJIOTMYECKHE OCOOCHHOCTH HMX IIOJ0B. B
AzepOailpkaHe TeppUTOPUS BO3AEIBIBAHUS XYPMbI COCPEIOTOYEHA B HU3MHAX, TOpax U MpPEAropbsx. B
TOpHBIX pailoHax A3zepOaimkaHa AMKas JieCHas XypMa TakKe HaxoAuT ceOe ImmMpokoe mpuMeHeHue. Ha
MOPOTSDKEHUM MHOTHX JIET B PETMOHAX MECTHBIMH JKHUTENSIMH OBbUIM BBIBEIEHBI OYEHb LIEHHBIE COpTa
XypMbI HapOTHOH ceneKkuuu. XypMa BCTpedyaeTcsl Ha BCEH TEPPUTOPHUHM PErHOHA, OCOOEHHO 4acTo ee
MOXHO BCTpeTUTh B bamakanckom, 3akatanbckoM M Kaxckom paiionax. IIpomspacraeT oHa B IUKOM
BHJIE U MMEET LIMPOKHUNA apean. B HapogHOW MeAMIMHE CIUPTOBOM 3KCTPAKT U3 IUIOJOB XYPMBI IIpU-
MEHSIOT MY JICYEHUH 3a00JI€BaHUM LTUTOBUIHOM >KEJe3bl, €ro IUIOJAbl MPUMEHSAIOT IMPH MalTOKpPOBHH,
PEKOMEHIyeTCsl KaK CPEICTBO AJsl OOILEro O3I0POBICHUS M BOCCTAHOBJICHHS NPH HMCTOLICHUSAX, HPU
3a00JIeBaHUSX HEPBHOW CHUCTEMBI, aHOPEKCHUH, THIIEPTOHNYECKO OoJe3HH, OpoHXHTE U Ip. B HayuHOH
MeAWIMHE Tpernaparbl W3 €ro IUIOAOB NMPHMEHSIOT NpU JiedeHHMH 300a M THPEOTOKcHKo3a. B Asep-
OalimkaHe pacipocTpaHeHsl 3 BUIa XypMBbl, IpUHAAJEKAIIUE K 0OgHOMY poay - Diospyros L. Xypma Boc-
TOYHAs U XypMa BUPIHHCKAs, a TAKXKe JUKUM BUJ poJa — XypMa KaBKa3cKas - IPeACTaBJIAI0T COO0H 1IeH-
HBIE JIEKOpaTHBHbIC W Hanbojee MOPO30YCTOHUUBBIE PACTEHUS CPEIU BCEX CYOTPONHMYECKHX IIOJOBBIX
KyJbTyp. PacpocTpaHeHa B OCHOBHOM Ha BJIQXKHBIX TOPHBIX CKJIOHAaX, BcTpeuaercst Ha Bbicote 400-800
METpPOB HaJ YPOBHEM MOps. B Xone uccienoBaHus yCTaHOBIIEHO, UTO B CEBEPO-3aaHOM PETHOHE BUIBI
XypMBI yarie BcTpedarorcs Ha BbicoTe 200-500 mMeTpoB Hajg ypoBHEM Mops. BhIABIEHBI paznuuus U B
MOMOJIOTHYECKMX XapaKTEPUCTHKAX IUI0A0B. Tak, B peruoHe OOJblIe pacipoCTpaHeHbl IUIObI KPYTIIOW U
yAIMHEHHOH (opMbl. B pesyibraTe McciaeqoBaHUi ObUTHM M3y4YeHBI M MPOAHAIM3UPOBAHBI TAaKUE IOKa-
3aTenu, Kak Macca, okpacka 1 (hopMa IUI0/I0B COPTOB M (POPM XYPMBI B PETHOHANBHBIX YCIOBHAX.

Kniwouesvie cnosa: xypma, pacnpocmpanenue, Illlexu-3axamansckuii paiion, nioo, ¢popma

STUDY OF THE GENOFOND OF THE PERSIMMON
SPECIES (Diospyros L..) IN AZERBAIJAN

Natavan Bakhshaliyeva
Baku State University

This article defines the places and coordinates of varieties and forms of different types of
persimmons common in the Sheki-Zakatala region, and evaluates the pomological features of their fruits.
In Azerbaijan, persimmon cultivation areas are concentrated in lowlands, mountains and foothills. In the
mountainous regions of Azerbaijan, wild persimmon is also widely used. Over the years, highly valuable
persimmon varieties of folk selection have been bred by local residents in the regions. Persimmon is
found throughout the region, especially often it can be found in the Balakan, Zakatala and Kakh regions.
It grows wild and has a wide range. In folk medicine, the alcoholic extract from persimmon fruits is used
in the treatment of thyroid diseases, its fruits are used for anemia, it is recommended as a means for
general healing and recovery from exhaustion, diseases of the nervous system, anorexia, hypertension,
bronchitis, etc. In scientific medicine, drugs from its fruits are used in the treatment of goiter and
thyrotoxicosis. In Azerbaijan, there are 3 types of persimmon belonging to the same genus - Diospyros L.
Oriental persimmon and virgin persimmon, as well as the wild species of the genus - Caucasian
persimmon - are valuable decorativel and most frost-resistant plants among all subtropical fruit crops. It is
distributed mainly on wet mountain slopes, found at an altitude of 400-800 meters above sea level. The
study found that in the northwestern region, persimmon species are more common at an altitude of 200-
500 meters above sea level. Differences were also found in the pomological characteristics of the fruits.
Thus, round and elongated fruits are more common in the region. As a result of the research, indicators
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such as weight, color and shape of fruits of persimmon varieties and forms in regional conditions were
studied and analyzed.

Keywords: persimmon, distribution, Sheki-Zakatala region, fruit, form
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UOT 581.5/1

AZORBAYCANDA GULULC®O (Lathyrus L. s.1.) NOVLORININ
EKOLOGIYASI

GUNEL ALLAHVERDIYEVA

AMEA Genetik Ehtiyatlar Institutu, Baki, Azarbaycan, Azadliq pr. 155.
gunel.allahverdiyeva@yandex.ru

Giiliilca (Lathyrus L. s. 1.) cinsinin Azarbaycanda yabam halda Orobus L. (Sirsli) cinsi ilo
birlikdo 9 seksiya iizra 24 noviina rast galinir. Cinsin asas miixtaliflik markszi Aralq danizi vo
Iran-Turan regionu hesab edilir. Giiliilca cinsi névlori qiymotli yem, dorman va dekorativ bitkidir.
Onlarn tarkibinds coxlu miqdarda ziilal va digar bioloji foal maddalar vardir. 2015-2022-ci illordd
tobiotdo aparilan monitoringlor naticasindo Azarbaycanda Giiliiles cinsinin 14 névii (L. aphaca L.,
L.annuus L., L. cicera L., L. sphaericus Retz., L. inconspicuus L., L. roseus Stev., L. laxiflorus (Desf)
O. Kuntze, L. pratensis L., L. tuberosus L., L. miniatus M. Bieb. ex Stev., L. hirsutus L., L. pallescens
(M. Bieb.) C. Koch., L. atropatanus (Grossh.) Sirj) iizro toxum vo herbari materiallan
toplanilmisdir. Maqalods onlarin deskriptor moalumatlar1 3sasinda biomorfoloji miixtalifliyinin
giymotlondirilmosi haqda todqiqatin noticolori verilir. Névlorin areallar1 DIVA-Gis kompiiter
proqram vasitasilo xaritalosdirilmisdir. Tadqiqat naticasinda cinsin 2 néviiniin (L. hirsutus L.,
L. inconspicuus L.) yeni yayillma sahasi miioyyan edilmisdir. Bitkilorin morfoloji analizlari ii¢iin 31
komiyyot vo keyfiyyot xarakterli slamoatlor sec¢ilmis, alinan naticolors asaslanaraq taksimetrik
(fenetik) analiz aparilmisdir. Klaster analizi SSPS Win (SPSS ver. 16.0) proqrami vasitasilo hoyata
kecirilmisdir.Azarbaycanin miixtslif rayonlarinda vo miixtalif ekoloji soraitds yayilan, torafimizdan
toplanilan 14 noviin biomorfoloji doyiskanliyinin va ekoloji xiisusiyyatlorinin tadqiqi gostorir ki,
homin névlor daha cox Boyiikk Qafqaz, Tahs, Naxcivan Muxtar Respublikasi botaniki-cografi
rayonlarinda rast golinir. Toplamlan giilillco (Lathyrus) novlari miixtalif biotoplarda — meso,
¢oman, dkin sahasi, otluq, ¢ay sahili, yol konar1 askar edilmisdir. Homin arazilords iqlim saraitinin
vo torpaq oOrtilyiiniin miixtalifliyi do giiliilco névlorinin homin oarazilords yaxs1 adaptasiya
olunmasina sabab olmusdur.

Acar sozlor: giiliilca, Azarbaycan, ekologiya, biomorfologiya, klaster analizi, nov, cins

GIRIS

Giililleco (Lathyrus L.) cinsi Vicieae (Adans.) tribasinin on bdyiik cinsidir vo diinyada
toxminon 160 novii molumdur (ILDIS, 2010; Shehadeh, 2011; Cildir, 2011; Mazaheri, 2016).
Araliq donizi vo Iran — Turan regionu cinsin osas miixtaliflik morkozi hesab olunur (Kupicha,
1983).

Giiliilca (Lathyrus L.) paxlalilar fosilosinin polimorf cinslorindon biridir. Lathyrus L. ndvlori
giymotli yem, dorman vo dekorativ bitkidir, torkibindo ¢coxlu miqdarda ziilal vo digor bioloji foal
maddolor vardir. Otirli giiliilca (L. odoratus L.) kulturadadir vo dekorativ bitki kimi genis istifado
olunur (Kapsirun, 1954). ©Okin giiliilcosi (L. sativus L.) do kulturadadir vo yem bitkisi kimi
becorilir (Shehadeh, 2011). Comon giiliilcosi (L. pratensis L.) — dorman bitkisidir (Kapsirus,
1954). Cinsin bazi novlori balverandir (Kapsirun, 1954).

Cinsin Azorbaycanda yabani halda Orobus L. cinsi ilo birlikde 9 seksiya (Kupicha, 1983)
lizro 24 noviino rast golinir (Allahverdiyeva et al., 2017). Orobus L. cinsi novlorindo Lathyrus
cinsi novlarindon forqli olaraq yarpaqglar bigcigsizdir, onun ovozino yarpagin sonunda ¢ixinti
omolo golmigdir. Bu olamot hazirda Orobus seksiyasina aid edilon Giiliilco ndvlorini
sociyyalondiron osas olamot kimi qobul edilir (Kapsirun, 1954; Osgorov, 2016; Allahverdiyeva,
2017).
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MATERIAL VO METODLAR

Ekspedisiya zamani toplanilan giiliilco névlorinin GPS aparati ilo koordinatlari, deskriptor
molumatlar1 qeyds alinmis, herbari vo toxum niimunslari toplanmisdir (9sgorov, 2016; Kapsrus,
1954). Novlorin areallar1 DIVA-Gis kompiiter programi vasitasilo xaritalosdirilmisdir (Xarita 1).
Klaster analizi SSPS Win (SPSS ver. 16.0) proqramu vasitasile aparilmigdir.

Novlorin nomenklaturast A.Osgorova (9sgorov, 2016), hoyat formalari vo digor ekoloji
xiisusiyyotlori tohlil edilorkon X.Raunkier (Raunkiaer, 1937) va 1.Serebryakov (Cepe6pskos,
1964) tosnifatlarindan istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI
Azorbaycanda yayilan Giliilcs novlorini todqiq etmok tigiin 2015-2022-ci illordo bir-
birindon miioyyan ekocografi xiisusiyyatlori ilo segilon, miixtalif orazilordo yerloson dayana-

caqlar segilmis, ndvlorin areallart DIVA-Gis kompiiter programi vasitosilo xoritolosdirilmisdir
(Xorito 1).

Zanatala

Sabirabad

O
g
La_nkran
/4

.
kilometers

Xaritd 1. Herbarisi vo toxumu toplanmis névlorin yayilma sahalori
O-L. aphaca; @-L. hirsutus; A -L. miniatus; /\-L. pratensis;¥% - L. tuberosus;, +~ L.sphaericus;
[]-L. cicera; IRL. annuusy;; =" L. laxiﬂorus;/ L. inconspicuus; €p- L. roseus;, @- L. pallescens;
L. atropatanus; X - L. nissolia

Tadqiqat orazisindon toplanilan Lathyrus L. ndvlorinin ekoloji-cografi molumatlart — enlik
vo uzunluq dairalori, doniz soviyyesindon hiindiirliiyii hagda molumatlar codval 1-do verilmisdir.
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Cadval 1
Toplamlan Lathyrus novlarinin koordinatlari va onlara dair ekoloji-cografi malumatlar

No Novlor Toplanma arazilori _ Koordgnantlarl
Zaqatala r. Tala orazisi N 41 34'040; E 46 35'365; H317 m
Kiirdomir r. Karrar k. Kiirdomir sexi N 4018220; E48°16'162 ; H5 m

1 |L. aphaca L. Agdas r. Yuxar1 Nemotabad k. N 40'41'794; E 47°18'360; H 12 m
Xiz1 r. Vordoh kondinin agagi orazisi, Diibrar|N 40053'402; E 48056'959; H991m
yaylagina gedon yol
Colilabad r., Sulugesmo kondi N 39'12'406; E 4825'630; H 139 m
Masalli r. Sorofo k. N 39°05208; E 48°67'377; H-15m
Goycay r. Qarayazi k. N 4037'186; E 4759'107; H 173 m

2 L. annuus L. Masalli r. Toklo k. Domiryol st. otraft N 3907'41; E 48°40'08; H -25 m

Agdas r. Agcayazi k. Tiiryangayin sag sahili

N 40'42'972; E 47°33'010; H 107 m

3 |L. cicera L. Lerik r. Qolosor kondi N 38741'415; E 48723'790; H 1350 m
Lerik r. Mistan kondi N 38739'003;E 48724'940; H 1723 m
Agdas r. Agcayazi k. Tiiryancayin sag sahili N 40'42'972; E 47 33'010; H 107 m
4 L. sphaericus Xiz1 r. Vordoh kondinin agagi orazisi, Diibrar|N 40'53'402; E 48'56'959; H 991 m
Retz. yaylagina gedon yol
Masalli r. Sixlar k. Vilog caymn otrafi N 38°58'48; E 48°33'54; H 98 m
Lerik r. Sovu k. N 38772'853; E 48770'012; H 133 m
5 |L.inconspicuus L. |Samaxi r. Mirzondiyys k. N 40734'737; E 48°43'648; H 584 m
6 |L. nissolia L. Samaxi r. Samaxi-Agsu yolu N 40°38'550; E 48 28'450; H 794 m
Samaxi r. Pirqulu kondi N 40°46'864; E 48736'168; H 1430 m
7 | L. roseus Stev. Sabran r. Zeyno kondi N 41709'922; E 48'41'120; H 935 m
Lerik r. Piran kondinin girocoyi N 38773'369; E 48°66'735; H 207 m
8 L. laxiflorus Xiz1 r. Vordoh kondinin agagi orazisi, Diibrar|N 40'53'402; E 48°56'959; H 991 m
(Desf) O. Kuntze |yaylagina gedon yol
Quba r. Digah kondi N 41722'324; E 048730'161; H 658 m
Oguz r. Dasagil k. N 41714'513; E 4742'252; H 1010 m
9 | L. pratensis L. Samaxi r. Pirqulu k. N 40°46'864; E 48736'168; H 1430 m
Xiz1 1. Cistry-Klyug orazisi N 40'49'27; E 48'52'43; H 1529 m
Sahbuz r. Batabat yaylagi. Batabat goliiniin otrafi |N 39'32'4; E 4547'23; H 2253 m
Oguz r. Xalxal k. N 41°04'956; E 47°53'272; H 649 m
Samaxi r. Pirqulu k. N 40'46'864; E 48°36'168; H 1430 m
10 |L. tuberosus L. |Samaxi r. Samaxi-Agsu yolu N 40738'550; E 48728'450; H 794 m
Qobolo r. Yenikond k. N 40°82'466; E 47 81'381; H 589 m
Quba r. Vladimirovka k. N 4123'08; E48732'211; H545m
Xizi r. Vordoh kondinin asagi orazisi, Diibrar |N 40°53'402; E 48'56'959; H 991 m
yaylagina gedon yol
11 |L. miniatus Daskoson 1., Xosbulaq k. N 4030'719; E 46 05'012; H 1527 m
M. Bieb ex Stev. | Soki r. Kis k. N 4125'885; E 47 18'615; H 995 m
Sahbuz r. Batabat yaylag:. Batabat goliiniin otrafi [N 39732'4; E 4547'23; H 2253 m
Abseron rayonu, Okingilik institutu N 40731'951; E 49'52'576; H 12,5 m
Xizi r. Vordoh kondinin asagi orazisi, Diibrar|N 40°53'402; E 48'56'959; H 991 m
yaylagina gedon yol
Bilosuvar r. Bilosuvar-iran magistrali N 3926'463; E4831'12; H13 m
12 | L. hirsutus L. Imisli rayon orazisi N 39'45'222; E 47'53'896; H 10 m

Zaqatala r. Tala orazisi

N 41734'040; E 46 35'365; H317 m

Lerik r. Qoalosar kondi

N 38°41'415; E 48°23'790; H 1350 m

Qobolo r. Kigik Omili k.

N 40'84'509; E 47°79'514; H 381 m
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Cadval 1-in davanu

Ne Novlor Toplanma arazilari _ Koordgnantlarl
Agdas r. Yuxart Nemotabad k. N 4041'794; E 47 18'360; H12m
Samax1 r. Samaxi-Agsu yolu N 40738'550; E 48°28'450; H 794 m
Masalli r. Toklo k. Domiryol st. otrafi N 39°07'41; E 48°40'08; H -25 m
Masalli r. Qizilagac k. Bostan sahasinin otrafi N 3903'0; E 4849'4; H-23 m
Zordab r. Agcabadi yolunun konari N 40'13214; E 047 34'577; H 8 m
13 |L pallescens | Sahbuz r. Bigonok otrafi, Batabat yaylagi N 39°52'524; E 45777'526; H 1910 m
(Bieb.) C.Koch.
14 | L.atropatanus Ordubad r. Paraga k. N 39°5'10; E 45°55'13; H 1644 m
(Grossh.) Sirj

Toplanilan Lathyrus novlori miixtolif biotoplarda askar edilmisdir: meso, ¢omon, okin
sahasi, otlug, cay sahili, yol konari.

Lathyrus cinsi novlorinin fenetik (taksimetrik) analizi ti¢iin torofimizdon toplanilan miixtslif
herbari niimunalori nozardon kegirilmisdir. Har bir populyasiyadan on az1 iki niimuns dyranilmis,
har bir populyasiya yegano ©Omoaliyyat Taksonomik Vahidi (©TV — Operational Taxonomic Unit
(OTU)) kimi isaralonmis vo orta qiymati hesablanmasdir. Bitkilorin morfoloji analizlori {igiin 31
komiyyat (bitkinin hiindiirliiyli, yarpaq saplaginin uzunlugu, yarpaqcigin sayi, uzunlugu, eni,
cicok qrupunda ¢igaklorin sayi, ¢icok qrupunun uzunlugu, tacin uzunlugu, paxlanin sayi,
uzunlugu, eni, toxumlarin say1, toxumun diametri) vo keyfiyyat (bitkinin ekobiomorfu, gévdonin
voziyyati, formasi, sothi, yarpaq saplaginin asasi, yarpaqcigin qurulusu, formasi, yarpaq
althginin formasi, ¢icoyin vaziyyati, ¢igok qrupunun diiziiliisli, kasacigin formasi, tacin rongi,
toxumun formasi, qurulusu, rongi) xarakterli olamatlor se¢ilmigdir.

Alinan noticolors asaslanaraq taksimetrik (fenetik) analiz Klaster Analizi (KA) metodundan
istifado edilmoklo aparilmigdir. Analizlor SSPS Win (SPSS ver. 16.0) programi vasitasilo
aparilmigdir.

Todqgiqatda istifade olunan morfoloji komiyyat vo keyfiyyat olamotlori ndvlori uygun
klasterloro ayirir. Aragdirma zamani 14 névdon ibarat 5 klaster miioyyon edilmisdir.

Birinci klasters L. miniatus, L. hirsutus, 11 klastera miixtalif populyasiyalardan toplanilmig
L. laxiflorus, L. roseus, L. cicera, L. annuus novlori, 11 klasters L. pratensis, L. tuberosus, IV
klastera L. aphaca, V klastero L. atropatanus, L. pallescens, L. nissolia, L. inconspicuus, L.
sphaericus novlori daxildir.

I klastera daxil olan ndvler mezofitdir vo 2 subklastera ayrilir: I subklasters miixtalif
bolgolordon toplanilmis L. miniatus (X1z1, Daskoson, Soki, Sahbuz rayonlar1), I subklastera
L. hirsutus (Abseron, Xiz1, Imisli, Zaqatala, Lerik, Qabolo, Agdas, Samax1 — Agsu yolu) novlori
daxildir.

I subklasters aid olan L. miniatus nvii ¢oxillik, hemikriptofitdir. Bu nove orta vo yuxari dag
qursaqlarinda tosadiif olunur. Burada 3 iglim tipino rast golinmisdir: miilayim, miilayim — isti,
soyuq iqlim. Bu orazilords torpagin tipi (qumlu, gilli, qumlu — gilli), yamacin meyllik deracasi
(O 5- dagotoyi 30-45°, E6- dik yamac >45") qeyd edilmisdir.

II subklasters daxil olan L. Airsutus novii birillik, terofit bitkidir. L. Airsutus ndviind asason
asagl dag qursaginda rast golinmisdir. Bu klasterdo 4 iglim tipi mévcuddur: yay1 quraq kecon
miilayim — isti yarimsshra vo quru ¢ol iglimi, hamginin yay1 quraq ke¢on miilayim — isti iqlim,
ritubatli subtropik doniz iqlimi, miilayim iqlim. Burada torpagin tipi (gilli — ¢inqilli, qumlu,
qumlu — gilli, gilli), yamacmn meyllik deracasi (O 5- dagotoyi 30-45, E 6- dik yamac >45, L 2 -
diizon 0™-3") gdstorilmisdir.
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HIERARCHICAL CLUSTER ANALYSIS
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Sakil 2. Lathyrus cinsi novlarinin morfoloji slamatlorinin Klaster Analizi

IT klaster 2 subklastero ayrilir: 1 subklastera L. laxiflorus (Lerik, Quba, Xiz1 rayonlari),
L. roseus (Sabran rayonu), II subklastero L. cicera (Agdas r., Lerik r. — Qoalosor vo Mistan
kondloari), L. annuus (Goygay, Masalli rayonlar1) névlori aiddir.

IT klasters daxil olan novler mezofitdir vo homin névlor miixtalif ekobiomorflara aiddir.
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Belo ki, L. laxiflorus, L. roseus — ¢oxillik, hemikriptofit, L. cicera, L. annuus — birillik, terofit
bitkilordir.Bu ndvlora asagi vo orta dag qursaginda rast golinir.Bu klasterdo 6 iqlim tipi
movcuddur: isti yarimsohra vo quru ¢ol iglimi, miilayim — isti, riitubatli soyuq vo dag tundra
iglimi, yagintilar1 borabar paylanan miilayim — isti, yay1 quraq ke¢on miilayim — isti yarimsohra
va quru subtropik iglim, miilayim —isti vo quru subtropik. Burada torpagin tipi (gilli, qumlu,
qumlu —gilli, ¢inqill), yamacin meyllik dorocasi (L 2 -diizon 0-3"; U 3 — dalgali 3-8 O 5-
dagotoyi 30-45 ; E 6- dik yamac >45 ) gdstorilmisdir.

IIT klaster 2 subklastera boliiniir: I subklastera L. pratensis (Oguz, Samaxi, Xizi, Sahbuz
rayonlar), II subklasters L. tuberosus (Oguz, Samaxi, Agsu yolu, Qabalo, Quba rayonlari) aiddir.

IIT klastero aid olan L. tuberosus — kseromezofit, L. pratensis — mezofitdir. Bu ndvlor
coxillik, hemikriptofit bitkilordir.Onlar osason orta vo asagi dag qursaginda rast golinir. Burada
5 iglim tipino rast golinir: yarimsohra vo quru ¢ol iglimi, yayr quraq kegon miilayim — isti,
yagintilar1 borabor paylanan miilayim — isti, soyuq vo dag tundra iqlimi, quru subtropik igqlim.
Bu orazilords torpagin tipi (gilli, lilli, qumlu — gilli) vo yamacin meyllik daracasi (O 5- dagatayi
30-45"; E 6- dik yamac >45") qeyd edilmisdir.

IV klasters L. aphaca (Kiirdomir, Agdas, Xiz1, Masalli, Zaqatala, Calilabad rayonlar1) névii
daxildir. L. aphaca novii birillik, terofit, mezofit bitkidir. Ekspedisiya zamani ndvo asagi dag
qursaginda tosadiif edilmisdir. Bu klasterds 3 iglim tipino rast golinir: miilayim — isti yarimsohra,
miilayim — isti vo subtropik, yay1 quraq kecon miilayim — isti iqlim. Bu orazilords torpagin tipi
(gilli, qumlu — gilli), yamacin meyllik deracesi ( L 2—diizon 0™-3", O 5- dagotoyi 30-45) geyd
edilmisdir.

V klaster 3 subklasters ayrilir: I subklasters L. atropatanus (Ordubad rayonu), L. pallescens
(Sahbuz rayonu) novleri daxildir . II subklasters L. nissolia (Samaxi-Agsu yolu) novii aiddir. III
subklasteral. inconspicuus (Samaxi rayonu), L. sphaericus (Agdas, X1z1 vo Masalli rayonlari)
novlori daxildir.

Tadqiq olunan ndvlor miixtalif morfoloji vo ekoloji qruplara monsubdurlar. L. pallescens —
kseromezofit, L. atropotanus, L. inconspicuus — kserofit, L. nissolia, L. sphaericus — mezofitdir.
Bu novlor homginin miixtalif ekobiomorflara aiddir. Belo ki, L. atropotanus, L. pallescens —
coxillik, hemikriptofit, L. inconspicuus, L. nissolia, L. sphaericus —birillik, terofitdirlor.Onlara
ekspedisiya zamani asagi, yuxart vo orta dag qursaginda tosadiif olunmusdur. Burada 4 iglim
tipino rast golinir: yay1 quraq kecon miilayim — isti, qis1 miilayim vo quraq, yay1 quraq kecon
miilayim — isti yarimsohra vo quru ¢dl iglimi, yay1 quraq kecon soyuq iglim. Bu orazilordo
torpagn tipi (gilli, qumlu — gilli), yamacin meyllik deracasi (L 2 -diizon 0-3", O 5- dagotoyi 30 -
45", E 6- dik yamac >45") qeyd edilmisdir.

NOTICOLOR

Todqigat zamami 2 noviin (L. hirsutus L., L. inconspicuus L.) yeni yayillma sahosi agkar
edilmigdir.

Beloliklo, son illordo Azorbaycanin miixtolif rayonlarinda vo miixtolif ekoloji soraitdo
yayilan, torofimizdon toplanilan 14 ndviin biomorfoloji doyiskenliyinin vo ekoloji
xilisusiyyotlorinin todqiqi gostorir ki, homin novlor daha ¢ox Boyiik Qafqaz, Talis, Nax¢ivan M
R-s1 botaniki — cografi rayonlarinda rast golinir. Onlar on ¢ox meso vo subalp ¢omonliklorinds
yayllmiglar. Homin orazilordo iglim soraitinin vo torpaq Ortiiyliniin miixtolifliyi do Lathyrus
ndvlarinin hamin arazilords yaxsi adaptasiyasina sobab olmusdur.
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3KOJIOT WS UMHBI (Lathyrus L. s. 1) B ASEPBAVJI’KAHE

I''onens AnnaxsepamneBa
HUncmumym eenemuyeckux pecypcoe HAHA

B nuxom Buzme B A3zepOaiimxane BcTpewaercs 24 Buna uwmHbl (Lathyrus L. s. 1) BMecTe ¢ pomom
Orobus L. (CoueBnunuk) B 9 cekmusax. LleaTpom poma sisisiercst CpenuzemHoMopbe U Upan — Typam.
UnHa — IIEHHOE KOpPMOBOE, JIeKapCTBEHHOE M JeKopaTHBHOe pacTeHHe. OHa comepkuT Ooiblioe
KOJIMYECTBO O€NKa M Jpyrux OWOJIOTUYECKH aKTUBHBIX BEIIECTB. B pe3ynbTare MOHHTOPUHTA,
poBeIeHHOTO B mipuposie B 2015-2022 rr. ObiTi coOpaHbl ceMeHa U repOapHble MaTepraisl o 14 Bugam
yuHsbl (L. aphaca L., L. annuus L., L. cicera L., L. sphaericus Retz., L. inconspicuus L., L. roseus Stev., L.
laxiflorus (Desf) O. Kuntze, L. pratensis L., L. tuberosus L., L. miniatus M. Bieb. ex Stev., L. hirsutus L.,
L. pallescens (M. Bieb.) C. Koch., L. atropatanus (Grossh.) Sirj) B A3sepOaiimxane. B craTbe
MIPENICTaBICHBI PE3yJIbTAaThl UCCIEAOBAaHUI 10 OlleHKe OHMOMOP(HOIOTHIECKOT0 pa3sHOOOpa3usi Ha OCHOBE
UX JECKPUITOPHBIX JaHHBIX. MecToOOMTaHUS BUIOB HAHECCHBI HAa KapTy C IOMOIIbIO KOMITBIOTEPHOMN
nporpammel DIVA-Gis.B xone uccnenoBanust ObLT BBISABICH HOBBIN apeai ABYX BUAOB (L. hirsutus L., L.
inconspicuus L.). JIma MopdoJOTHYECKOTO aHajanu3a pacTeHHi ObLI oToOpaH 31 KOJWYCCTBEHHBIM H
Ka4eCTBCHHBIM MpPHU3HAKK, HAa OCHOBAaHUM IOJYYECHHBIX PE3yJbTaTOB IPOBEICH TaKCHUMETPHUYCCKUI
(enernyeckuit) ananus. KnactepHblil aHAIN3 MPOBOJIUIICS C MIOMOIIBI0 KOMIBIOTEPHBIX MporpaMMSSPS
Win (SPSS ver. 16.0). Uzyuenne 6momopdonornueckoit N3MEHYUBOCTH U SKOJIOTHYECKHX 0COOCHHOCTEH
14 BumOB, cOOpaHHBIE HAMU B PAa3IMYHBIX pErHOHaX A3zepOaipkaHa M B Pa3TUIHBIX DKOJIOTHICCKUX
YCIIOBUSIX, TIOKa3bIBAET, YTO 3TU BUJBI B OCHOBHOM BCTPEUAIOTCS B OOTaHUKO-reorpauuecKux paioHax
Bonpmoro Kaekasa, Tamemmickoit, HaxusiBanckoit AP.CoOpanHbie Bunbl Lathyrus OblIr OOHApYKEHBI B
pa3HBIX OWOTOMAX - Jiecax, Jyrax, Ha MOJIIX, Ha MAaCTOMIIAX, TI0 OeperaM pekH, y mopor. PazHooOpasme
KJIMMATHYECKUX YCIOBUH M MOYBCHHOT'O TIOKPOBA B 3TUX paliOHAaX Tak)Ke MPUBEJIO K XOPOIIeH afanTaiuu
BUAOB Lathyrus B 3TUX palioHaX.

Knioueevie cnosa: uuna, Azepoaiiodican, skonozus, ouomopghonozusn, KiacmepHuolii AHaIU3, U0,
poo

ECOLOGY OF LENTIL (Lathyrus L. s.1.) IN AZERBAIJAN

Gunel Allahverdiyeva
Genetic Resources Institute of ANAS

In the flora of Azerbaijan the genus Lathyrus is represented by 24 species together with the genus

Orobus L. in 9 sections. The center of the genus is the Mediterranean and Irano — Turanian region.
Lathyrus is a valuable fodder, medicinal and ornamental plant. They contain a large amount of protein
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and other biologically active substances. As a result of monitoring conducted in nature in 2015-2022,
seeds and herbarium materials were collected for 14 species (L. aphaca L., L. annuus L., L. cicera L., L.
sphaericus Retz., L. inconspicuus L., L. roseus Stev., L. laxiflorus (Desf) O. Kuntze, L. pratensis L., L.
tuberosus L., L. miniatus M. Bieb. ex Stev., L. hirsutus L., L. pallescens (M. Bieb.) C. Koch., L.
atropatanus (Grossh.) Sirj) of Lathyrus L.The article presents the results of the research on
biomorphological diversity and dissemination based on their descriptor data. The ranges of the species
were mapped with the DIVA-GIS computer program. The study revealed a new area of two species (L.
hirsutus L., L. inconspicuus L.). For the morphological analysis of plants, 31 quantitative and qualitative
traits have been selected. Cluster analysis was performed through the SSPS Win (SPSS version 16.0)
program. The research of the biomorphological variability and ecological features of the 14 species that
have been collected by us, dispersed in different regions of Azerbaijan and in various ecological
conditions has shown that these species are more commonly found in the Greater Caucasus, Talysh and
Nakhchivan AR botanic-geographical regions. Collected species of Lathyrus were found in different
biotopes - forests, meadows, fields, pastures, river banks, near roads. In these areas, the variability of the
climatic condition and soil cover has resulted in the well adaptation of the Lathyrus species in these areas.

Keywords: Lathyrus L., Azerbaijan, ecology, biomorphology, cluster analysis, species, genus
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YERLI VO INTRODUKSIYA OLUNMUS ARMUD GENOTIPLORININ
DOIOMGIL X9STOLIYINO (Venturia pyrina Aderh.) QARSI
DAVAMLILIGININ QiYMOTLONDIRILMOSI

NAZLI BABAYEVA '
AMEA Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlig pr., 155.
nazli.bva@mail.ru

Doamgil xastaliyi (Venturia pyrina Aderh.) armud bitkisinin an tahliiksli gobalok xastaliyi olub,
o0lkomizin meyvo baglarinda iqtisadi baximdan shamiyyatli doracods moahsul itkisina sabab olur.
Xastaliya qarst kimyoavi miibarizads armud baglarinda daha cox fungisidlordan istifado olunur.
Xastoliklo miibarizonin an shomiyyatli alternativ yollarindan biri istehsalda davamlh genotiplarin
istifado edilmoasidir. Bu maqsadls 2016-2018-ci illords Azorbaycan Respublikasinin ayri-ayri
bolgalorinda (Quba, Tovuz, Goncos, Qabald, Samaxi, Masalli)) becorilon 41 miixtolif armud
genotiplorinin domgil xastaliyino qars1 gostordiklori davamhiliq reaksiyalar1 6yronilmisdir. Tobii
soraitdo genotiplor domgil xastaliyino qars1 davamhiliq baximindan yoxlanilmis vo xastaliys qarsi
tocriiba illoarindo hor hansi1 bir fungisid istifado edilmomisdir. Aparilmis tacriibo zamam
genotiplorin tobii fonda davamhiliq daracalari M.Lateur va C.Populer tarafindon miioyyon edilmis 9
balliq skalaya asason giymatlondirilmisdir. 9ldo olunmus tadqiqat naticalorina asason 2016-c1 ildo
xastaliyin yayilma intensivliyi yiiksok doracodadir. Bu da hava soraitinin domgil xastaliyinin inkisafi
iiciin Jlverisli oldugunu gostarir. Lakin 2017-ci ildo xastoliyin yayilma intensivliyinin an asag
oldugu miisahido edilmisdir. 2016 va 2018-ci illords riitubostli kecon hava soraiti patogenin inkisafi
iiciin olverisli olmusdur. Damgil xastaliyino xalq seleksiyas1 armud sortlarindan Sar¢aobudu, Yemis
armud, Xanim armudu, Nar armudu vd Tikani armud sortlar1 xastaliyo qarsi davamhiliq gostordiyi
iiciin (he¢ bir simptom miisahido edilmadi) uygun olaraq 0.67, 0.53, 0.77, 0.4 va 0.67 balla
giymatlondirilmisdir. Bu gostarici Cir nadiri armud sortunda 6.93, Abasbayi armud sortunda 8.0
ball haddinds olaraq patogen Venturia pyrina-ya qars1 davamsiz sortlar olaraq miioyyon edilmisdir.
Introduksiya olunmus armud sortlar1 domgil xastaliyino qars1 miixtalif davamlilq gostormisdir.
Belo ki, Ozbokistan mansoli G6zal¢o armud sortunda 50%-a qadar yoluxma (6.63 ball) miisahido
edildiyi halda Fransa mongali Duses de-Anqulem vo Bere-Bosk armud sortlarinin yarpaqlarinda
+25% yoluxma miisahids olundugu ii¢iin miivafiq olaraq 4.43 v 4.87 balla qiymatlondirilmisdir.

Acar sozlor: Armud, davamlilq, Venturia pyrina, qiymatlondirma

GIRIS

Armud, diinyada ¢ox genis yayillmis vo miixtolif torpag-iqlim seraitinds becarilmokls, bol
mohsul istehsal edilon meyvo bitkisidir. Armud baglarinda mohsuldarli§in artirilmasinda vo
keyfiyyotin yaxsilasdirilmasinda osas sortlordon biri do xostoliktdrodici organizmlora garst
davamli genotiplorin diizgiin se¢ilmosidir. Xostaliktoradici orqanizmlor armud baglarinda mohsul
istehsalina manfi tosir gdstormokls, mohsuldarligin asag1 diismasine sorait yaradir ki, bu da eyni
zamanda isthesal olunan mohsulun omtoslik gabiliyyatinin asagi diismosino sobob olur.
Diinyanin miixtalif olkslorinde domgil xastaliyina garst armud genotiplorinin davamliliginin
miloyyon edilmasi lizro todqiqat islori aparilmigdir (Coforov, 2001; Bouvier, 2012; Terakami,
20006).

Armud baglarinda vegetasiya dovriinliin ovvolindon mohsul yetisono qodor miixtolif
zararverici vo xastaliktdradici organizmlora garst dormanlama islori aparilir vo miixtolif tosiredici
maddoyo sahib pestisidlor totbiq olunur. Quba-Xagmaz bdlgosindo armud istehsalgisi bir
movsiimdo xastolik vo zorarvericiya qarst 20-25 dofo dormanlama aparir vo yaz aylarinin yagisl
kecdiyi vaxtlarda, xiisusilo domgil xastaliyino garst davamli olur (Axynmzane, 2011).

Diinyada oldugu kimi respublikamizda da domgil xostoliyi armudun tohliikoli xastolik-
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lorindon biri olub, 6lkomizdo armud yetisdirilon biitiin bolgslordo genis yayilmisdir. Xostolik
meyva istehsalinda, mohsul itkisindon olaveo iqtisadi itkiloro sobab olmagla yanasi daha g¢ox
pestisid totbiq olundugundan hom istehsal xorclorini artirir, hom do otraf miihit vo insan
saglamligina monfi tosir gostorir. Bu voziyyot armudun daxili vo xarici bazarlarda satisini
azaltmagqla bdyiik iqtisadi itkilors sobob olmaqgdadir.

Domgil xastoliyino qarsi istifado olunan fungisidloro qarsi patogenin davamliliq gazanmasi
sobabindon dormanlarin tosiri getdikco azalmis, buna goro do forqli tosir mexanizmino malik
miixtolif preparatlardan istifado olunmusdur (Dewaard, 1993; Jones, 1981).

Diinyada XX osrin ikinci yarisinda bas veron siirotli sonayelosmo ekoloji problemlorin
artmasina sabab olmusdur. Noticodo daha ¢ox kimyovi preparat vo giibro istifadosi, aqrotexniki
todbirlorin diizglin aparilmamasi, torpagin fiziki qurlusunun vo bitkilords fizioloji proseslorin
pozulmasi, duzlasma, quraqliglasma kimi ekoloji problemlorin yaranmasina sobob olmusdur.
Uzun illor boyunca onsnavi okingilikds istifade olunan sintetik kimyavi giibra vo pestisidlordon
haddindon artiq istifado qlobal ¢irklonmoyo yol acaraq otraf miihit vo insan saglamligina ciddi
tosir gostorir (Robbins, 1991).

Fungisidlordon daha az istifado etmok iiclin xoastoliya qarst davamli genotiplori artirmaq
lazimdir. Bu sobobdon yabani armud genotiplorinds askar edilmis xostoliyo qarst davamliliq
genlorini uzun illordon bori ononovi seleksiya iisullarinin komoyilo moadoni genotiplors
koglirmoys c¢alismislar. Xostoliyo qarst dayaniqliliq gostoron bu genlor miixtolif armud
ndvlorindo miioyyaon edilmisdir. Kimyavi miibarizonin oan miihiim alternativi istehsalda dayaniqh
genotiplorin istifadssidir.

MATERIAL VO METODLAR

Todqiqat isindo istifado olunan Quba, Tovuz, Gonco, Qabolo, Samaxi vo Masalll
rayonlarinda becarilon 41 miixtolif yayliq, payizliq vo qisliq armud genotiplori tocriibonin asas
materialidir. Tocriibado istifads edilon genotiplor codval 1-do gostorilmisdir.

Cadval 1
Tacriibads istifads edilon armud genotiplari

Yetismo dovrii Genotipin ad1 Monsayi
Sar¢abudu Quba, Azarbaycan
Qarpiz armud Quba, Azaorbaycan
Qorxmazi Quba, Azaorbaycan
Xanim armudu Quba, Azorbaycan
Xirda nargils Quba, Azaorbaycan
Crir nadiri Quba, Azaorbaycan
= Abasbayi Quba, Azaorbaycan
% Ispiye Quba, Azaorbaycan
>~ Cir armud Quba, Azorbaycan
Meso armudu Tovuz, Azarbaycan
Xirda sar¢obudu Tovuz, Azarbaycan
Yayliq Vilyams Ingiltars
Forma 3 Samaxi, Azorbaycan
Forma 4 Samaxi, Azorbaycan
Forma 5 Samaxi, Azorbaycan
Forma 6 Samaxi1, Azorbaycan
Klappin sevimlisi Ingiltars
53 Yemis armud Quba, Azarbaycan
‘N Qara armud Quba, Azarbaycan
>, Tikan1 armud Quba, Azorbaycan
: Gov armudu Quba, Azarbaycan
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Cadval 1-in davanu

Yetismo dovrii Genotipin ad1 Monsayi
Ohmad Qaz1 Quba, Azarbaycan
Go0zoalgo Ozbakistan
Qus armudu Tovuz, Azorbaycan
Duges de-Anqulem Fransa
Bere-Bosk Fransa
Qond armudu Gonca, Azorbaycan
Siiso armud Gonco, Azarbaycan
Forma 1 Qobolo, Azarbaycan
Bal armud Qobals, Azarbaycan
Forma 2 Samaxi1, Azorbaycan

Uzunbogaz armud

Masalli, Azarbaycan

Boyiik uzunbogaz

Masalli, Azarbaycan

Forma 7 Masalli, Azorbaycan
Nar armudu Quba, Azaorbaycan
s Zoanciraband Quba, Azarbaycan
- Sini armud Qobals, Azarbaycan
5 Kiire (Vilyams qisliq) Fransa
Das armud Tovuz, Azarbaycan
Pass Krassan Fransa
Bere Ardanpon Belcika

Respublikamizda Venturia pyrina patogeninin armud baglarinda siiratli inkisafi naticosindo
mohsuldarligin  asagr diismosini nozoro alib, 2016-2018-ci illor orzindo Azorbaycan
Respublikasinin ayri-ayr1 bolgalorinds (Quba, Tovuz, Gonca, Qabalo, Samaxi, Masall1) becarilon
41 miixtolif armud genotiplorinin domgil xostoliyino gars1 gostordiklori davamliliq reaksiyalar
Oyronilmigdir. Tobii inokulasiya goraitindo genotiplorin domgil xastoliyine qarsi davamliligi
giymotlondirilmis vo xastaliya garst miibarizo mogsadilo tocriiba illorindo har hansi bir fungisid
totbiq edilmomisdir. Genotiplorin tobii fonda davamliliq dorocolori M.Lateur vo C.Populer
(Lateur, Populer, 1994) torofindon miioyyon edilmis skalaya osason qiymotlondirilmisdir.
Marsrut todqgiqatlarina 2016-c1 ilin iyun aymin ortalarinda yarpaqlarda ilkin infeksiyalar
misahido edildikdon sonra baslanilmigdir (0: lezyonlar miisahido edilmadikdo, 1: 0%, 2: 0-1%,
3: 1-5%, 4: araliq morhalo, 5: + 25%, 6: araliq morhala, 7: + 50%, 8:75%, 9: >90%-don ¢ox
yarpaq yoluxduqda). Arasdirma osason 4 tokrarda aparilmisdir.

Yarpaq vo meyvalor miioyyan 6l¢iids oldugdan sonra hesablama va qiymetlondirma islori
aparilaraq armud genotiplorinin xastaliklo yoluxma doracasi %-1s tasbit edilmisdir. Hesablamalar
gobalayin inkubasiya miiddati nazars alinmaqla xastaliyin inkisafi dayandigi zaman aparilmisdir.

Agacin hor 4 torofindon 100 odoad yarpaq vo meyvo niimunslori gotiiriilorok 9 balliq skalaya
asason qruplagdirilmis vo Tavsend-Heuberger diisturuna asason hor tokrardaki yoluxma doracosi
%-1o miloyyon olunmusdur.

R= M x100%
X

R — xastaliyin intensivliyi, %-ls;

> (ax b) — yoluxmus bitki sayinin (a) yoluxdugu miivafiq bal (b) hasilins olan comi;

N — miisahido edilmis agaclarin sayi;

K — skalanin on yiiksok bali.

Tavsend-Heuberger diisturuna osason hor bir tokrar ii¢lin tapilmis yoluxma dorocosinin
(%-1a) qiymeatlori toplanib 4-o boéliinerok heor niimiinonin orta yoluxma deracesinin qiymati
tapilmisdir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

2016-2018-ci illordo armud bitkisinin bozi genotiplorinin domgil xostoliyino yoluxma
doracesi haqqindaki melumatlar Cadval 2.-do verilmisdir. Mohz tumurcuqlarin agilmasindan
etibaron aprel-avqust aylarina aid olan meteoroloji molumatlara asason 2016-c1 ildo riitubotli
kecon hava goraiti xostoliyin intensivliyinin yiiksalmasina sobab olmusdur. Lakin 2017-ci ilds
xoastoliyin yayilma intensivliyinin avvalki ilo nisbaton asagi oldugu miisahids edilmisdir.

Cadval 2
Armud genotiplarinin 2016-2018-ci illards yoluxma daracasinin qiymatlondirilmasi
Genotiplor Mllar iizra giymoatlondirma

2016 2017 2018 Orta
1 | Sorgabudu 1.2 0.1 0.7 0.67
2 | Yemis armud 1.3 0.0 0.3 0.53
3 | Qarpiz armud 2.2 1.3 2.0 1.83
4 | Qorxmazi 2.1 0.8 1.5 1.47
5 | Xanim armudu 1.4 0.2 0.7 0.77
6 | Xirda nargils armud 1.3 1.0 1.3 1.2
7 | Nar armudu 1.0 0.1 0.1 0.4
8 | Cir nadiri 8.8 5.7 6.3 6.93
9 | Qara armud 2.1 1.8 2.0 1.97
10 | Tikan1 armud 1.0 0.0 1.0 0.67
11 | G6v armud 1.7 0.6 1.0 1.1
12 | Abasboyi 9.0 6.9 8.1 8.0
13 | ©hmoad Qazi 2.8 2.0 2.2 2.33
14 | Zonciraband 2.1 1.5 1.8 1.8
15 | Ispiye 7.9 7.0 7.6 7.5
16 | Cir armud 1.5 1.0 1.2 1.23
17 | Qus armudu 2.6 2.2 2.3 2.37
18 | Meso armudu 2.8 2.0 2.5 2.43
19 | Dag armud 2.5 1.8 1.8 2.03
20 | Xirda sar¢obudu 1.6 1.1 1.3 1.33
21 | Qond armud 2.0 1.0 1.8 1.6
22 | Siigo armud 2.9 2.4 2.7 2.67
23 | Sini armud 2.7 1.1 2.9 2.23
24 | Bal armud 2.8 1.5 2.8 2.37
25 | Uzunbogaz armud 1.8 1.6 1.7 1.7
26 | Boyiik uzunbogaz 1.5 1.3 1.4 1.4
27 | Formal 2.0 0.0 1.0 1.0
28 | Forma2 1.6 0.7 1.1 1.13
29 | Forma3 2.5 1.1 1.8 1.8
30 | Forma4 1.9 1.0 1.7 1.5
31 | Forma5 2.5 2.0 2.2 2.23
32 | Forma6 1.8 0.8 1.5 1.37
33 | Forma7 2.7 1.9 2.2 2.27
34 | Gozalgo 8.6 4.1 7.2 6.63
35 | Yayliq Vilyams 4.2 2.5 3.8 3.5
36 | Klappin sevimlisi 3.7 2.1 3.0 2.93
37 | Duses de-Anqulem 5.9 3.0 4.4 4.43
38 | Bere-Bosk 5.4 4.2 5.0 4.87
39 | Kiire (Vilyams qishq) 4.6 3.0 4.1 3.9
40 | Pass Krassan 5.9 2.8 3.2 3.97
41 | Bere Ardanpon 4.8 2.7 3.5 3.67
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Cadval 2-don goriindiiyli kimi, 2016-c1 todqiqat ilinds xalq seleksiyasi sortlarindan Nar
armudu vo Tikan1 armud sortlar1 domgil xastaliyi ilo 1 bal doracasinds yoluxaraq davamli sortlar
qgrupuna aid edilmisdir. Sor¢obudu, Yemis armud, Qarpiz armud, Qorxmazi, Xanim armudu,
Xirda nargilo, Qara armud, Gév armud, ©hmod Qazi, Zonciroband, Cir armud, Qus armudu,
Meso armudu, Das armud, Xirda sar¢obudu, Qond armud, Siiso armud, Sini armud, Bal armud,
Uzunbogaz armud, Boyiik uzunbogaz armud, Formal, Forma 2, Forma 3, Forma 4, Forma 5,
Forma 6, Forma 7 genotiplori Venturia pyrina patogenino qarsi eyni davamliliq gdstormoklo
skalanin 1-3 bal araliginda yoluxmagqla nisboton davamli sortlar olaraq qiymotlondirilmisdir.
Xalq seleksiya sortlarinda Cir nadiri, Abasboyi, Ispiyo 9 balliq skalanin 7-9 balliq hoddi ilo
sirayotlonarok davamsiz sortlar kimi qiymotlondirilmisdir. Introduksiya olunmus armud sortlar
da domgil xostoliyino qarst miixtolif davamliliq gdstormisdir. Belo ki, domgil xastoliyino
davamliligina géro Ozbokistan monsoli Gozolgo sortu farqlonmisdir. Bu sortun domgil
xastoliyinin téradicisi ilo yoluxma doracasi 8.6 bal soviyyasindo, Fransa mongali olan Duses de-
Anqulem vo Pass Krassan sortlarinda 5.9 bal, digor introduksiya olunmus sortlarda (Yayliq
Vilyams, Kalppin sevimlisi, Bere-Bosk, Kiire, Bere Ardanpon) iso 3-6 bal saviyyosinds yoluxma
miigsahido olunmusdur.

2017-ci todqiqat ilindo miixtolif armud baglarinda aparilmis stasionar vo marsrut miisahide-
lori naticaesindo malum olmusdur ki, Yemis, Tikant vo Forma 1 armud genotiplori domgil xastali-
yina qarst davamlhidir. Bels ki, bu genotiplorin yarpaqglarinda digor niimunalors nisbaton heg bir
yoluxma hali miisahido olunmadigi iiciin O balla qiymotlondirilmis vo Venturia pyrina
patogenina qars1 davamli oldugu miisyyon edilmisdir. Bu gostorici Sor¢abudu, Qorxmazi, Xanim
armud, Xirda nargilo, Nar armudu, Gov armud, Cir armud vo Qond armud, Forma 2, Forma 4,
Forma 6 genotiplorindo 0-1 ball araliginda olmusdur. Bitki sothindo bir vo ya bir neco lezyonlar
miigahido edilmis Qarpiz armud, Qara armud, ©hmoad Qazi, Zonciroband, Das armud, Xirda
sor¢cobudu, Meso armudu, Sini armud, Bal armud, Uzunbogaz vo Bdyiik uzunbogaz armud,
Forma 3, Forma 5, Forma 7 genotiplorindo 0-dan 1%-o qodor yoluxma olub 1-2 ball araliginda
qiymatlondirms aparilmisdir. Duses de-Anqulem vo Kiire genotiplorinin yarpaqlarinda daha ¢ox
lezyon miigahido edildiyi {igiin 9 balliq skalanin 3 ballig hoddi ilo yoluxma miioyyon
olunmusdur. Qus armudu, Siiso armud, Ingiltoro monsoli olan Yayliq Vilyams veo Klappin
sevimlisi, Fransa mongali olan Pass Krassan vo Belgika monsoli olan Bere Ardanpon armud
genotiplorinin yarpaqglarinda 1-5 % yoluxma miisahido olundugu ii¢lin miivafiq olaraq 2.2, 2.4,
2.5, 2.1, 2.8, 2.7 balla qiymotlondirilmigdir. Lakin domgil xostoliyino qarst davamsiz olan
Ozbokistan monsoli Gdzolgo vo Fransa monsoli Bere-Bosk armud sortlarinin yarpaglarmda 5-
25% yoluxma miisahido olundugu ii¢iin miivafiq olaraq 4.1 vo 4.2 balla qiymatlondirilmisdir.

2018-ci todqgigat ilindo Sor¢obudu, Yemis armud, Xanim armudu vo Nar armud
genotiplorinde heg¢ bir simptom miisahido edilmadiyi ii¢lin Venturia pyrina patogenino qarst
davamli oldugu miioyyon edilmis vo uygun olaraq 0.7, 0.3, 0.7 vo 0.1 balla qiymatlondirilmisdir.
Tikanm1 armud, GOv armud, Forma 1 genotiplorinin yarpaqlarinda lezyonlar miisahids
edilmadiyindon 0% yoluxma ilo domgil xastsliyino garsi eyni davamliliq gostormoklo 1 balla
qiymatlondirilmisdir. Bu gostorici Qarpiz armud vo Qara armud genotiplorinds 2 ball, Forma 5
vo Forma 7 armud genotiplorinds iso 2.2 ball haddindo olmusdur.introduksiya olunmus armud
sortlarindan Yayliq Vilyams, Klappin sevimlisi, Pass Krassan, Bere Ardanponun domgil
xastoliyina yoluxmasi 1-5% araliginda olduguna goro miivafiq olaraq 3.8, 3.0, 3.2, 3.5 bala
uygun golmisdir. Fransa monsoli olan Duses de-Anqulem vo Kiire armud sortlar1 orta davamliliq
gostorarok araliq morholodo uygun olaraq qiymotlondirmoads 4.4 vo 4.1 bal olmusdur. Lakin
domgil xostoliyino qarsi orta davamli sort sayilan Bere-Bosk armud sortu £25% yoluxma ilo 5
ball, davamsiz sort olan Gozslganin yarpaqglarinda +50% yoluxma miisahids olundugu iiciin 7,2
balla, Ispiye vo Abasbayi xalq seleksiya sortlarinda iso £75% yoluxma miivafiq olaraq 7.6 vo
8.1 balla qiymatlondirilmisdir (cadval 2).
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NOTICOLOR

41 mixtolif armud genotipindo xastaliys qarst davamliliq derocalori miioyyon olunmus vo
boyiik variasiyalar askar edilmisdir. Seleksiya proqramlarinda genetik baximdan istifado
olunacaq se¢ilmis armud genotiplori mévcuddur. Patogenin davamli yeni irqlor amolo gatirdiyini
osas gotiiriilmoklo, birdon cox davamliliq genini dasiyan (Vh2, Vh4, Vm, VhS, Vdg, Vbj, Vb, Vr2,
Vnk) yeni armud genotiplori oldo edilmasinoe istiqgamotlonmis seleksiya proqramlarina ehtiyac
vardir. Aparilmis todgiqatin naticolorino osaslanaraq Venturia pyrina patogenina qarsi davamliliq
gostoron armud genotiplorinin genetik olaraq da davamli oldugu miioyyon edilmisdir.

2016-2018-ci illorde respublikamizda riitubotli kecon hava soraiti noticasindo becorilon
armud baglarinda genis yayilmis Venturia pyrina patogeni epifitotik olaraq bitkinin ¢icoyi,
yarpagi, zogu vo meyvolorinin inkisafdan qalmasina, eloco do meyvolorin bazar doyarinin asagi
diismosino sobob olmusdur. 2016-c1 ildo xostoliyin yayilma intensivliyi yiiksok doracods
olmusdur. Bu da hava soraitinin domgil xastaliyinin inkisafi {i¢iin oslverisli oldugunu gostarir.
Lakin 2017-ci ildo xastaliyin yayilma intensivliyinin on asag1 oldugu miisahids edilmisdir. 2016
va 2018-ci illords riitubatli kegon hava soraiti patogenin inkisafi tigiin olverisli olmusdur.

Olkomiz armud agacinin genetik ehtiyatlarina géro miihiim yer tutur. Alinan noticolor
gostorir ki, Azorbaycanin miixtolif armud genotiplorindo patogens miinasibotdo genotiplorin
milgavimotindo doyiskonlik mdvcuddur. Kommersiya istehsalina yararli, miixtolif vaxtlarda
yetison, domgil kimi genis yayilmis xastolikloro davamli armudgenotiplorinin yaradilmasi 6lko
iqtisadiyyatina yiiksok olavo doyer, otraf miihito vo insan saglamligina fayda vermokls
effektlidir. Todqiq edilon genotiplor golocokds seleksiya proqramlarinda yeni davamliliq
manbalari kimi istifads oluna bilor.
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OLIEHKA YCTOMUYMBOCTH K NAPIUE (Venturia pyrina Aderh.)
MECTHBIX U MHTPOIYLIUPOBAHHBIX TEHOTUIIOB I'PYIIH

Ha3nel babaeBa
HuctutyT renernyeckux pecypcoB HAHA

Mapma (Venturia pyrina Aderh.) - HaubGonee omacHoe TpuOKOBOe 3a00JICBaHHME TPYIIH,
BBI3BIBAIOIICE 3HAYUTEIBHBIC IOTEPU yPOXKas B CajlaX HAIICH CTpaHbI C XO3SIHUCTBEHHOUN TOYKY 3peHus. B
nensix 0oprObI ¢ O0JIE3HBIO ISl 00padOTKH JIEPEBhEB MPUMEHSFOT B OCHOBHOM (pyHTHIUABL. OIHUM U3
BaXHEWIINX aIbTEPHATUBHBIX CIIOCOO0B OOPHOBI ¢ OO0JIE3HBIO SABISETCS MCIOIB30BAHUE B IPOU3BOJICTBE
ycroitunBbIx coptoB. C 3Toi menpto B 2016-2018 romax Obulia m3ydeHa yCTOHMYMBOCTH 41 pa3muyHbIX
COPTOB TPYIIHX K Iapliie, BRIPAIIMBaEMbIX B Pa3IMYHBIX pernoHax AzepOaimkanckoit Pecrryomuku (I'y0a,
ToBy3, I'sumxa, I'abama, Illamaxa, Macamier). Copra HCHBITBIBAIM HAa yCTOWYMBOCTH K TapIie B
€CTECTBCHHBIX YCIIOBHSX, B TEUCHHE UCCIIC0BaHUs (DYHIMIUABI HE MPUMEHSIINCE. B X0/1e mpoBeIeHHOTO
WCCJICIOBAHUS TI0KA3aTeIN YCTOMUYMBOCTA COPTOB B €CTECTBEHHBIX YCIOBHIX OICHUBAIHU MO 9-0ambHON
mkane Jlatepa u Ilomymepa. CormacHO TOMYyYEHHBIM PE3yJbTaTaM HCCIICIOBAHWHN, BBHICOKHN YPOBCHD
nepenayn 6ose3nn Habmonancs B 2016 ., Tak Kak, OJaronpusaTHBIE TIOTOIHBIC YCIOBHS CTAIM PUYUHON
pasButus mapmi. OgHAKO caMblii HU3KWE IMOKa3aTeib mepenadu 3aboseBaHus HaOmogaincs B 2017
roxy.B 2016 u 2018 rr. ypoBHU OTHOCHTEHHOH BIIAKHOCTH BO3AyXa ObLTH ONArONpUsTHBI IS Pa3BUTHUS
Bo3Oyautens. M3 HapomHbeIX coproB rpymu coptra Capuabymy, Emum apmynmy, XanemM apmymy, Hap
apmyay u TukaHu ObLTH MIPU3HAHBI YCTOMYMBLIME K 00JIe3HU (CUMIITOMOB He HaOIIOAaNIOCh) U OIICHEHBI
cootBetrcTBeHHO 0,67, 0,53, 0,77, 0,4 un 0,67 6amna. Copra [xup Hamupu u AdacOeil OIIeHHBaINCh KaK
HeycToWunBEIe copta (6,93 m 8,0 Gayma) k Venturia pyrina. Y HWHTPOAYIHPOBAHHBIX COPTOB TPYIIH
OTMEYCHA pa3inyHasl yCTOWYMBOCTH K mapiie. Tak, Oonee 50 % mnepenaun Oone3HM HAOIIOIAIOCH Y
copta ["o3enpue y30ekckoro mpoucxoxaeHus (6,63 6amna), £25 % nepempaun 0one3HH HAOIIOAATIOCH Y
TuCcTheB copToB Tpymu Jromec e Arrynem u bepe-bocke dpaniysckoro mpoucxoxkaeHus, u Oblia
onenena B 4,43 u 4,87 0anna COOTBETCTBEHHO.

Kniwouesvie cnoesa: zpywa, ycmoiiuusocms, Venturia pyrina, oyenka

EVALUATION OF SCAB (Venturia pyrina Adeh.) RESISTANCE OF THE
LOCAL AND INTRODUCED PEAR GENOTYPES

Nazly Babayeva
Genetic Resources Institute of ANAS

Scab disease (Venturia pyrina Aderh.) is the most dangerous fungal disease of the pear plant, which
causes a significant crop loss in the gardens of our country from an economical point of view. In order to
control the disease, mostly fungicides are used to treat trees. One of the most important alternative ways
to control the disease is the use of resistant varieties in production. For this purpose, in 2016-2018,
resistance of 41 different pear varieties cultivated in different regions of the Republic of Azerbaijan
(Guba, Tovuz, Ganja, Gabala, Shamakhi, Masalli) to scab disease were studied.The varieties were tested
for resistance to the scab disease under natural conditions, and the fungicide control was not applied
during the experimental years. During the conducted experiment, the resistance rates of the varieties
under natural conditions were evaluated using a 9 point ordinal scale described by Lateur and Populer.
According to the obtained research results, the high level the transmission of the disease was observed in
2016. So the favorable weather conditions caused the development of scab disease. However, the lowest
rate of transmission of the disease was observed in 2017. In 2016 and 2018, RH levels were favorable for
the development of the pathogen. From the folk pear varieties, Sarchabudu, Yemish armudu, Khanym
armudu, Nar armudu and Tikany pear varieties were considered to be resistant to disease (no symptoms
were observed) and evaluated with 0.67, 0.53, 0.77, 0.4 and 0.67 points, respectively. Jir nadiri and
Abasbeyi varieties were evaluated as non-sustainable varieties ( 6.93 and 8.0 points) to Venturia pyrina.
Different resistance to scab disease was observed in introduced pear varieties. So more than 50% percent
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of transmission of disease was observed in Gozelche variety of Uzbekistan origin (6.63 points), £25% of
transmission of disease was observed in the leaves of Duchess de-Angouleme and Bere-Bosque pear
varieties of French origin, and it was evaluated with 4.43 and 4.87 points, respectively.

Keywords: pear, resistance, Venturia pyrina, evaluation
Capa taqdim etmisdir: Kahraman Gurcan, PhD, assoc. professor
Redaksiyaya daxil olma tarixi: 20.07.2022

Takrar islonmaya gondorilma tarixi: 22.08.2022
Capa qabul edilma tarixi: 15.09.2022
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UOT 581.2.632. 4. 632.8.634.2
PUSTO (Pistacia vera L.) FORMALARININ FITOPATOLOJI TODQIQi

ISMAYIL MOCIDLI", YEVGENIYA XIDIROVA
AMEA-mn Genetik Ehtiyatlar Institutu, AZ 1106, Baki s., Azadliq pr. 155
mecidli-ismayil@mail.ru

AMEA-nin Genetik Ehtiyatlar institutunun Abseron Elmi-Tadqiqat Bazasmin genofond
baginda ex-situ soraitds yetisdirilon piistonin formalan iizorinds vegetasiya movsiimii arzinda
xastalik va zararvericilarls sirayatlonmolorinin fitopatoloji todqiqinin naticalori maqalada 6z aksini
tapmisdir. Bazanin genofond baginda becorilon 95 piisto formasinin 34-ii tozlayici, 61-i iso disi
formalardir.

Piista meyvalorinin zadalonmasina gors on sirada Piists zarqanadhis1 (Eurotoma plotnicoli Nik.)
zararvericisi durur. Fitopatoloyi miisahidalor zamani geyds alinan vo mohsuldarhg shomiyyatli
daracada asagi salan digar zorarverici Piisto meyvayeyoni (Recurvania hOistacicola Danil.) va Piista
toxumyeyoanidir (Megastigmus pistaciae Wek.). Sort va formalarin davamh olmasim1 6yranmaKk ii¢iin
hor formadan 100 meyva gotiiriiloraok onlarin zadolonma faizi miidyyon edilmisdir. Zodslonmis
meyvalorin qabig1r acilmis vo zadslonmonin xarakteri vo sobabi aydinlasdirllmisdir. Formalarda
mohsulun 15%-i zadalonmisss, onlar immun hesab edilmislor. Todqiqatlar zamam miidyyan
edilmisdir ki, 53 vo 59-cu disi formalarda Piisto toxumyeyoni (Megastigmus pistaciae Wek.) iimumi
mahsulun 55%-ni zadalays bilir. Fitopatoloyi miisahidslor zamanmi yarpaq zararvericilorindon
Piistonin fir monanasi (Slavum lentiscoides Mordv.), Ciitlosmamis ipakqurdu (Ocneria dispar L.),
Piisto yarpaqyeyoni (Labidostomis stenostoma Ws.), Piistd yarpaqgomiricisi (Luperus hissaricmus
Oglab.), Piista giivasi (Teleia modesta Danil.) vo Qirmzi fir monanasi (Forda hirsute Mordv.) qeyda
alinmisdir. Agaclarin kok, govda vo budaqlarinda da zaravericilor askar edilmisdir. Bunlar Kicik
piisto qabiqyeyani (Carphoborus perrisi Chop), Boyiik piista qabiqyeyani (Chaetoptelius vestitus
Rey.), Qabirgah piisto quzilbocoyi (Capnadis parumstriata Ball.) vd Darbadanli piista qizilbocayidir
(Agrilus pistaciophagus Al. et Keel.).Bizim miisahidalarimizds piists agaclarinda Yarpaqlarin qonur
Iokoaliliyi — septorioz (Septoria pistaciae Desm.) xastoliyi askar edilmisdir. Piistonin yarpaq vo
meyvayanhqlarim sirayatlondiron digar xostolik piistonin Sitosporoz (Leucostoma persoonii
(Nitschke) Hohn.) xostoliyidir. Miisahido edilon digor xastaliklor isa Yarpaqlarmm boz lokaliliyi
(Phyllosticta terebinthi Pass), Yarpaq past (Uromyces terebinthi Wint.), Unlu seh (Phyllactinia
suffulta Sacc. f.pistaciae Jacz.) vo Meyva ciiriimasidir (Monilia pstaciae Zaprometov).

Acar sozlor: piista, zararverici, xastalik, lakalilik, meyvayeyan, sitosporoz

GIRIS

Osl piisto (Pistacia vera L.) Sumaqgkimilor (Anacardiaceae (R.Br.) Lindl.) fasilosino aid
olub, Azarbaycanda modoni bitki kimi ¢ox godimdon becarilir vo iki yabani1 novii yetisdirilir.

Yabani halda Orta Asiyada, iranda, Suriyada vo Tiirkiyads bitir. Krimda, Orta Asiyada onun
plantasiyalart salinmigdir. Piisto agaclarina an ¢ox Araliq donizi bolgolorindo, Simali-Qorbi
Afrikada, Qorbi, Sorqi vo Orta Asiya 6lkalorinds rast golinir. Monbolors goro, bu meyva insana
qodim zamanlardan malumdur. Insanlar piisto meyvalerini 2,5 min il bundan avvel yemokds vo
dorman vasitalorinds istifado etmoyo baslamisdir (ITomos, 1979).

Azorbaycanda piisto holo qodim zamanlardan becorilir. Kol vo agac soklinds onun 10 novii
molumdur. Piisto agaci xiisuson Abseronda ¢oxdan becarilon qiymotli subtropik bitkidir. Indi
Abseronda nadir halda tesadiif olunur. Halbuki vaxtilo Bakinin bir ¢ox goasabalarindo vo kond-
lorindo o, mohsuldar vo faydali bitki kimi istifado edilirdi. MNB-da kolleksiyada becarilir. Nadir
va nasli kosilmokds olan bitki kimi Azarbaycanin “Qirmizi Kitab”na daxil edilmisdir (Hosonov,
2007).

Olverisli iqlim soraitinds 500-don cox il yasayir. Agac quraqliq orazilords yetisir. Mart-may
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aylarinda c¢igoklomo zamani piisto agacinin disi vo erkok formasi ayird edilir. Piistonin sort
gabiginin igarisindo xiisusi dadi vo 6zlinamoxsus qoxusu olan uzunsov meyvalari olur. Piistoni
xoslayanlar onu 6z hayatlorinds do yetisdirirlor. Bu zaman iso agacin meyvalarini toplamaq tigiin
7-10 il gozlomok lazim golir. Agac okildikdon 20 il sonra on maksimal miqdarda meyvasini
verir. Onun kokii 15 metr dorinliklors godor geds bilir (Macidli, 2021).

MATERIAL VO METODLAR

Bazanin genofond baginda piistonin bir ¢ox xostoliklori (yarpaglarin qonur lokaliliyi,
septorioz, yarpaqlarin boz loksliliyi, unlu seh, sitosporoz) vo zorarvericilori (toxumyeyon, fir
mononasi, ciitlosmomis ipokqurdu, zorqanadli, yarpaqyeyon, yarpaq gilivosi, kigik piisto
qabigyeyeoni, qabirgali piisto qizilbdcoyi) D.Bubalsin (1956), V.Qusfeldin (1949, 1953),
V.V.Zotovun (1935), A.M.Neqrulun (1937), F.Sorialin (1965), M.A.Lazarevskinin (1962)
metodikalar1 osasinda qiymoatlondirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIRISI

AMEA-nin Genetik Ehtiyatlar Institutunun Abseron ETB-nin genofond baginda piistonin 95
formasi becoarilir ki, onun da 34-ii tozlayici, 61-1 isa disi formalardir. Bazanin genofond baginda
ex-situ goraitindo yetisdirilon piistonin formalar1 iizorindo vegetasiya mdvsiimii orzindo
fitopatoloji miisahidolor aparilmigdir.

Piisto meyvalarinin zadalonmasinae gora on 6n sirada Piisto zarqanadlis1 (Eurotoma plotnicoli
Nik.) zororverici durur. Siirfo meyvonin lopasini yeyir. Zadolonmis meyvolords meyvayanligi
qurmizi rongdo olmast ilo forqlonir. Zarorverici ildo iki nasil verir. Birinci naslin ugmasi vo
yumurta qoymasi may ayimnin ortalarinda baslayir vo iyun ayimin ortalarina qodor davam edir.
fkinci noslin inkisafi iyul aymin ikinci yarisindan baslayib, avqustun ikinci yarisina qodor davam
edir. Zadolonmis meyvalor tokiiliir, bir hissasi isa galon ilo kimi agacda qalir. Ikinci nasil siirfasi
meyvado qislayir vo golon ilin yazinda pup halina kegir.

Fitopatoloji miisahidslor zamani qeydo alinan vo mohsuldarligi chomiyyatli doeracodo asagi
salan digor zororvericilor Plisto meyvayeyoni (Recurvania histacicola Danil.) vo Pilisto
toxumyeyonidir (Megastigmus pistaciae Wek.). Bu zorarvericilor mohsuldarligi ohomiyyatli
doracads asagi salir. Piisto meyvayeyaninin yetkin tirtili sarimtil rongdadir va iizarinds kondslon
qirmiz1 zolaqglar vardir. Yay movsiimiindo iki nasil verir. Mayin avvalinds birinci nasildon amolo
gaolon koponoklor yumurta qoyurlar. Tirtillar cavan meyvalarin lopasini yeyirlor. Bir tirtil 5-0
godor meyvani zodoloyir. ikinci noslin tirtillar1 avqustun birinci yarisinda, meyvalorin yetismosi
dovriindo omolo golorok, bagli meyvalordo meyvoyanhigint vo agilmis meyvolordo iso lopani
zadolayir (Saokil 1).

Sakil 1. Piista meyvayeyani (Recurvania histacicola Danil.).

Piisto toxumyeyoni do (Megastigmus pistaciae Wek.) mohsula ¢ox boyilik ziyan vurur.
Yetkin forma avqust-sentyabr aylarinda ugmaga baslayir. Yetismis meyvodo toxumyeyon
toxumun az bir hissosini, tam yetismis meyvads iso toxumu tamamilo yeyir. Disi fordin meyvo
lopasine qoydugu yumurtadan omolo golon siirfo soffaf olmaqla, yetkin dévrdo 5-6 mm
uzunlugunda, 1,2-2,2 mm qalinliqda, ayaqsiz vo hamardir. Siirfonin hoyat dovriiniin boyiik
hissosi meyvo daxilindo kegir. Meyvo daxilindo yasayan bu zoroverici digor toxumyeyon
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zaravericilorlo miiqayisodo zodolodiyi meyvodo toxum qabigi otrafinda toplanmis ifrazatin
yumsaq sixliga malik olmasi vo ¢ononin qurulusuna gors forqlonir.

Piisto formalarinin davamli olmasin1 dyronmok ti¢clin hor formadan 100 meyvo gotiiriilorak
onlarin zodolonmo faizi miioyyon edilmisdir. Zodolonmis meyvalorin gabigr agilmis vo
zodolonmonin xarakteri vo sobobi aydinlasdirilmisdir. Zorarverici ilo zodolonmis meyvalor
y1gilmis mohsulun 15%-ni vo daha azin1 togkil edirso, onda bu forma davamli hesab edilmisdir.
Tadqiqatlar zamani1 miioyyan edilmisdir ki, mohsul itkisi 55% olan 53 vo 59 sayl disi formalar
bu zorarvericilora qarst davamsizdirlar.

Fitopatoloyi miisahidolor zamani piistonin yarpaq zorarvericilorindon Piistonin fir mononasi
(Slavum lentiscoides Mordv.), Ciitlosmomis ipakqurdu (Ocneria dispar L.), Piisto yarpaqyeyaoni
(Labidostomis stenostoma Ws.), Plisto yarpaqgomiricisi (Luperus hissaricmus Oglab.), Piisto
giivasi (Teleia modesta Danil.) vo Qirmizi fir monanoasi (Forda hirsute Mordv.) qeydo alinmigdir.

Agaclarin kok, govdo vo budaqlarinda da zorovericilor askar edilmisdir. Bunlar Kigik piisto
qabiqgyeyani (Carphoborus perrisi Chop), Boylk piisto qabiqyeyoni(Chaetoptelius vestitus Rey.),
Qabirgali piisto quzilbocoyi (Capnadis parumstriata Ball.), Darbadonli piisto qizilbdcoyidir
(Agrilus pistaciophagus Al. et Keel.).

Umumiyyatlo, piisto bitkisinds 70 ndv xostolik askar edilmisdir. Bunlardan on g¢ox
yayilanlar1 septorioz vo silindirik sporioz, pas, virus xostoliklori, gdvdo c¢lirlimosi, yarpaq
lakaliliyi, meyvoayanligin qaralmasi, nematosporoz va digor meyva xastolikloridir.

Bizim miigahidalorimizds piisto agaclarinda digor bir xostalik - Yarpaqlarin qonur lokaliliyi -
septorioz (Septoria pistaciae Desm.) askar edilmisdir. Yarpaqlarda lokslor gohvayi-qonur rongli,
coxsayli, xirda, yumrutohor vo ya bucaqli, bozon axicidir; qara noqtovari piknidilorlo
ortiilmiisdiir; sporlar uzunsov vo rangsizdir. Bu xastolik yarpaqlarin qurumasina vo tokiilmasing
sobab olur.

Miisahido edilon digor xostolik iso Yarpaglarin boz lokaliliyidir (Phyllosticta terebinthi
Pass). Yarpaqglarda Ilokolor boz-qonur, iri, geyri-diizgiin formali, parcalanmis formadadir;
piknidilor xirda, qara noqtolidir; sporlar oval, birhiiceyroli olub, rongsizdir. Xosto agaclarin
yarpaqlart saralir vo tokdiliir.

Piistonin yarpaq vo meyvayanliglarini sirayatlondiron digor xastolik Piistonin sitosporozudur.
Xostoliyin toradicisi Leucostoma persoonii (Nitschke. Hohn.) gobaloyidir. Goboaloklo yoluxmus
yarpaglarda qonur lokolor omoala golir. Lokalor todricon inkisaf edorok biitiin yarpaq ayasini ohato
edir. Onlarin {izorinde qara noqtovari yastiqciqlar soklindo gobalok sporlart  olur.
Meyvayanliglarinda avvalco xirda lokolor omala golib boyiiyorok biitlin otrafi biiriiyiir. Lokalor
qara, parlaq va basilmig gokilds olur (Sokil 2.).

Sakil 2. Sitosporozla (Leucostoma persoonii (Nitschke) Hohn.)
sirayotlonmis piisto yarpaqlari

Digor xostolik iso Yarpaq pasi (Uromyces terebinthi Wint.) xostoliyidir. Yarpaglar tizorindo

pustullar vardir. Onlar sarimtil vo ya qonur rongds, girds va ya qgeyri diizgiin formada olurlar,
Yarpagin alt hissosindo lokoalordoki pustullar gohvayi rongli yastigciglar soklindoadir. Bunlar yay
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sporlari-uredinisporlardir. Onlar birhiiceyrali, sort, zoif ronglidilor. Yarpagin iist hissosindo
pustullar girds, tozvari, qaradirlar (qis sporlari-teliosporlar), sporlar birhiiceyrali, girdo, gohvayi
rongli olub, uzunsov ayaqciqlarin tizorindadirlor.

Piisto agaclarinda miisahido edilon digor xastolik Unlu sehdir (Phyllactinia suffulta Sacc.
f.pistaciae Jacz.). Yarpaglar biitiinliiklo ag, unlu vo ya horlimgok toruna bonzor ortiiklo Ortiiliir,
lakin sonradan yarpagin alt sothindon yox olurlar. Sporlar yumurtavari vo ya armudvari, rongsiz,
birhiiceyralidirlor.

NOTICOLOR

Digor qiymatli subtropik bitkilor kimi piistonin do respublikamizin iqtisadiyyatinda miioyyon
rolu vardir. Lakin xastolik vo zararvericilor digar meyva bitkilori ilo yanasi piistonin do vegetativ
vo generativ orqanlarma ciddi zoror vurur. Ona goro do Osl piistonin (Pistacia vera L.)
mivoffoqiyyatlo becorilmosi vo ondan maksimum keyfiyyotli mohsulun oldo edilmosi tigiin
xastolik va zaravericilorlo miitomadi miibarizo aparmaq ¢ox vacib mosolodir. Buraya toskilati,
aqgrotexniki vo profilaktiki todbirlor aiddir. Xastolik vo zorarvericilorlo miibarizods kimyovi
preparatlardan xostoliklorin intensiv inkisafi vo zararvericilorin say1 tohliikoli hadds yaxinlaganda
on vacib todbir kimi istifads edilo bilor.

Bar veron bagda sanitar voziyyatin homiso yiiksok soviyyado saxlanilmasi, aqrotexniki
todbirlor kimi torpagin sumlanmasi, giibrolonmasi, six okinlorin seyroldilmoasi, agaclarin biitiin
zadolonmis hissolordon tomizlonorak onlarin yandirilmasi vo s. aiddir.

Iki il orzindo aparilmis agqrotexniki todbirlor noticosinds, artiq ikinci il meyve
zaravericilorinin say1 vo zodolonmo doracasi hiss olunacaq doracods azalir vo bu azalma sonraki
illords do stabil olaraq davam edir.

Bar veron agaclardan mohsulun sistematik olaraq tam yigimindan sonra artiq birinci il
toxumyeyonlorin say1 4, ikinci il iso 20 dofodon artiq azalir. Belo stabillik sonraki illordo do
saxlanir. Yarpaglarin sorucu va gomirici zararvericilorlo zodslonmasi 50%-azalir.
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OUTONATOJOI'NYECKOE UBYUEHUE ®OPM ®UCTAIIKHA
(Pistacia vera L.)

HUcemaunn Mexxunan*, EBrenus Xuguposa
HUncmumym eenemuyeckux pecypcoé HAHA

B crathe oTpaxkeHBI pe3yJbTaThl (PUTOMATONOTHYECKOTO HM3YUYEHHUS MOPAKEHHOCTH OONE3HSAMH U
BpEAUTEISIMA B TEUYEHHE BEreTAllMOHHOTO mepruona (GopMm (UCTANIKH, BHIPANICHHBIX ex-Sifu B Caay
reHooHma ATNIEPOHCKON HAyYHO-UCCIIEMIOBATENBCKON 0a3bl MHCTHTyTa TEHETHYECKHUX PECYpPCOB
HAHA. U3 95-ti dopm ducTaliky, BEIPAIICHHBIX B TeHO(GOHAE 0a3bl 34 SBIISIOTCS ONMBLTUTENSAMHA U 61-
JKeHCKHMH (opMaMu. DucTamkoBas TOJCTOHOXKKa (Eurotoma plotnicoli Nik.) sBIsSeTCS BeIyIIHM
BpeAWTENEeM IUIOM0B (UCTAIIKK. JpyrumMu BpeauTensMH, KOTOpble ObUTH 3a()UKCHPOBAHBI TIPH
(duTONaTONOrMYECKUX HAOMIONCHUAX M 3HAUYUTEIbHO CHH3HIIM MPOAYKTUBHOCTD, sBJsieTcss DucraimkoBast
mwiogoxopka (Recurvania histacicola Danil.) u ®@ucramkossiii cemsien (Megastigmus pistaciae Wek.).
Juis m3ydeHHs YCTOWYMBOCTH COpPTOB U (opM oOT Kaxmoil ¢opmbl otbupamu mo 100 twiomoB u
OTIpE/IETISUTH MIPOIICHT WX MOBPEeXAeHNUs. [[pr BCKPBITHH MMOBPEXACHHOTO 1012 ObLT BRISICHEH XapakTep U
OpUYMHA TOBpexAeHUs. DOpMbI CUMTANNCh MUMMYHHBIMH, €CIH OBUIO TOBpexzaeHo 15% ypoxkas.
UccnenoBanust mokaszanu, 4To y xeHCKux Gopm Ne 53 m 59 Oucramkoswiii cemsen (Megastigmus
pistaciae Wek.) moxer moBpexmates 55% opexoB. Ilpu ¢uromaromornyecknx HaOMIONEHUSX OBUIN
OOHapy»KEeHbl BpEIUTENH JUCTheB - [amnoBas ¢ucramkoBas T (Slavum lentiscoides Mordv.),
Henapuneiit menxonpsin (Ocneria dispar L.), @ucramkossiii nucroen (Labidostomis stenostoma Ws.),
ductamkoBeid TUCTOTPBI3 (Luperus hissaricmus Oglab.), ®ucramkoBas Moub (Teleia modesta Danil.),
Kpacnas ramnoBast ¢pucramkosas mis (Forda hirsute Mordv.). Bpenurenu takke Obutn 0OHApy>KEHBI Ha
KOPHSIX, CTBOJIaX U BETBAX JepeBbeB. IT0 Manbiii (ucramkoBeiit xydoen (Carphoborus perrisi Chap),
Bonpmioit  ¢ucramkoBeiii  myboen (Chaetoptelius vestitus Rey), PeOpucras ¢ucramkoBas 3maTka
(Capnadis parumstriata Ball), Y3kotenas ¢ucramkoBas 3nmatka (Agrilus pistaciophagus Al. Et Keel.).
Eme onno 3aboneBaHue, mopakarollee JIMCThs M TUIOABI (PUCTAINKHA, — 3TO HUTOCHOPO3 (PHCTAIIKA
(Leucostoma persoonii (Nitschke) Hohn.). B mammx Habmonernsx oOHapykeHa Oypas MSTHHCTOCTH Ha
(bHUCTaITKOBBIX IEPEBBAX — CENTOPHO3 (Septoria pistaciae Desm.). Eme omHo 3a0o0eBanme, mopakaroIiee
JUCThS W 1oael ¢ucramek — Ilurocnopos (Leucostoma persoonii (Nitschke) Hohn.). Taxoke
HaOMOJAIMCh clieaytone 3aboneBanus: Cepas HATHHCTOCTh JUCTheB (Phyllosticta terebinthi Pass),
Bypast pxxaBuuna (Uromyces terebinthi Wint.), Myanuctast poca (Phyllactinia suffulta Sacc. F.pistaciae
Jacz.) u 'nuns uionos (Monilia pstacia).

Knioueevie cnoea: pucmauixa, epedumens, 601e31b, NAMHUCMOCHb, NJI000HCOPKA, YUMOCHOPO3

PHYTOPATOLOGICAL RESEARCH OF PISTACHIO FORMS
(Pistacia vera L.)

Ismail Majidli*, Yevgeniya Khidirova
Genetic Resources Institute of ANAS

The article describes the results of a phytopathological assessment of diseases and pests of pistachio
forms grown under ex-situ conditions in the gene pool of the Absheron Experimental Base of the Genetic
Resources Institute of ANAS during the growing season. Out of34 from 95 forms in the gene pool were
male and 61 were female forms. Pistachio fruit wasp (Furotoma plotnicoli Nik.) is a pest that causes
damage to pistachio fruits. Pistachio fruit moth (Recurvania histacicola Danil.) and Pistachio seed chalcid
(Megastigmus pistacia Wek.) were recorded in phytopathological observations, which significantly
reduced yield. To study the tolerance of varieties and forms, 100 pistachio nuts were selected from each
form and the percentage of their damage was determined. When opening the damaged fruit, the nature
and cause of the damage were clarified. Forms in which 15% of nuts were damaged are considered to be
immune. Studies have shown that this pest can damage 55% of nuts in forms No. 53 and 59.
Phytopathological observations revealed Aphids (Slavum lentiscoides Mordv.), Gypsy moth(Ocneria
dispar L.), Leaf beetle (Labidostomis stenostoma Ws.), Pistachio skeletonizing Beatle (Luperus
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hissaricmus Oglab.), Pistachio moth (Telea modesta), Gall-forming aphid (Forda hirsute Mordv.). Pests
have also been found on the roots, stems and branches of trees. These were little bark beetle
(Carphoborus perrisi Chap), Large pistachio bark beetle (Chaetoptelius vestitus Rey), Capnodis cariosa
(Capnadis parumstriata Ball) and jewel beetle (Agrilus pistaciophagus Al. Et Keel.). In our observations,
the virus leaf and fruit spot (Septoria pistaciae Desm.) was found on pistachio trees. Another disease that
affects the leaves and fruits of pistachios was Cytosporosis (Leucostoma persoonii (Nitschke. Hohn.).
Other observed diseases were Texas root rot (Phyllosticta terebinthi Pass), (Phyllactinia suffulta Sacc.
F.pistaciae Jacz.), rust (Uromyces terebinthi Wint.), Root and stem rot (Monilia pistacia).

Keywords: pistachio, pest, disease, spot, Pistachio fruit moth, cytosporosis
Capa taqdim etmigdir: Mirzo Kamal oglu Musayev, b.ii.f.d., dosent
Redaksiyaya daxil olma tarixi: 11.07.2022

Takrar islonmaya gondorilma tarixi: 18.08.2022
Capa qabul edilmoa tarixi: 15.09.2022
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UOT 581.2.632. 4. 7. 8. 635.8. 632.9.
ZEYTUN SORT VO FORMALARININ FITOPATOLOJI TODQIiQI

ISMAYIL MOCIDLI", RONA 9SGOROVA, TORAND SLIZADD
AMEA-nmn Genetik Ehtiyatlar Institutu, AZ 1106, Baki s., Azadliq pr. 155
mecidli-ismayil@mail.ru

Mboqalodo AMEA-nin Genetik Ehtiyatlar Institutunun Abseron Elmi-Tadqiqat Bazasinin
genofond baginda ex-situ soraitds yetisdirilon zeytun sort vo formalarinin xastalik vo zararveri-
cilorlo siraystlonmolorinin fitopatoloji qiymoatlondirilmasindon bohs edilir. Genofond baginda
vegetasiya movsiimii orzinda aparilmas fitopatoloji miisahidolor zamami Azarbaycan zeytunu,
Qordal, Askolano vo Abseron-4sort va formalarinda goboalok xastsliklorindon asason halqavi
Idkalilik vo ya zeytun sopgisi xoastoliyi askar edilmisdir. Xastolik Cycloconium oleaginum Cast.
gobalayi torafindan téradilib, on ¢ox cavan yarpaqlarda vo meyvalorin iizorindo xirda, adaton 3-5
mm 0Olgiilii, boz-zeytuni, morkozi hissasi yasil rongds olan, moxmari ortiiklii lakalor soklindo
tozahiir edir. Lakalar vaxt ke¢dikca boz-ag roang alir. Moxmori ortiikk C. oleaginum gobalayinin
konidial sporlamasimi tomin edir. Miiosyyon miiddotdon sonra lokalorin ortasinda yasihimtil,
dovrasinda isa agiq-sar1 halqavi hasiys oamala galir. Ona gora da bu xastaliyi halqavari loka xastaliyi
adlandirirlar. Tazo yoluxmalar an ¢ox yaz va payiz aylarinda tozahiir edir. intensiv yoluxmalarda
Iokoalilik yarpaq ayasimin cox hissasini shato etdiyindon bels yarpaqlar vaxtindan tez tokiiliirlor.
Naticoda meyvalorin inkisafi longiyir, mahsuldarhq iso xeyli asag: diisiir. Zeytun agaci homisoyasil
oldugu iiciin xostalik il boyu miisahido olunur. Genofond bagindaki biitiin zeytun sort vo
formalarinda zeytun yarpaq birasi vo ya ballicast (Euphyllura olivina O.Costa) zararvericisi da
askar edilmisdir. Bu zorarverici zeytunun hamas cicoklorini vo cavan zoglarim1 ag pambigabonzar,
yapisqanl, sirin ifrazatlan ilo shats edir. Bu ballica ils sirayatlonmis zoglar pambigabanzor mum
ifrazatlar ilo yaxsi nazars ¢arpirlar. Ballica cavan zoglarin sirasini soraraq onlarin inkisafina mane
olub, yarpaqlarin fotosintez foalhigim1 azaldaraq mohsul itkisina sabab olur. Giiclu yoluxmada bu
itki 30-60%-3 catir. Miisahidalorimizo asason deyo bilorik ki, son illordo miisahido olunan bu
zararverici Abseron yarimadasinda genis yayllmisdir. Buna sabab ¢ox giiman ki, respublikaya idxal
olunan 9kin materiallarina, o ciimladan zeytun bitkisina karantin nazaratinin kecirilmomasidir.

Acgar sozlar: zeytun, gobalok, halqavi lakalilik, zeytun sapgisi

GIRIS

Zeytun Zeytunkimilor-Oleaceae tosilosinin, Zeytun cinsinin (Olea L.) homisoyasil subtropik
niimayandasidir. Bu cinsin madoni halda yalniz bir névii Olea europaea L. (Avropa zeytunu)
becarilir. Diinyada zeytunun 500-o godor sortu mévcuddur.

Bosoriyyato zeytun 4000 il bundan ovvol molum idi. Zeytunun votoni Yaxin Sorq, Araliq
donizi rayonu, Afrikanmn simal 6lkolori hesab edilir. Isvecra botaniki O.Dekandola (1778-1841)
gora zeytunun vatoni Conubi Anadolunun doniz sahillori vo Yunanistan adalari olmusdur.

Abseron liclin sociyyavi olan bu bitkinin yaxin tarixdo gotirilmosini inkar edon monbolords
gostorilir ki, Azorbaycanin 0zili elo zeytunun vatonlorindon biridir. Qadim yunan tarixgisi vo
cografiyasiinast Strabon holo bizin eradan ovval Azorbaycandan danisarkon burada zeytun
agacinin becarildiyinin qeyd etmisdir (Quliyev, Osgorova, 2001).

Tarixi monbolordon aydin olur ki, zeytun 1500-2000 ilo godor yasayir. O, 150 ilo godor
mohsulvermo qabiliyyotino malik olur. Hazirda Tunis dovloti orazisindo yasi 2000-0 catan,
diametri 4 m olan zeytun agaci qorunub saxlanilir. Homg¢inin Azorbaycanda da ¢ox yash zeytun
agaclar1 movcuddur. Belo ki, Abseronun Nardaran kondinds yasi 500 ilo yaxin olan vo el
arasinda ‘“Baba zeytun” adlandirilan agac bu giin do canh tarix kimi moévcuddur. Bu ciir yash
zeytun agaclarina Kipr vo 9lcozair dovlatlorinin orazilorindo do rast golmok olur.

Miiasir dovrdo diinyanin 41 6lkosindo, o climlodon Azorbaycanda zeytun bitkisi becorilir.
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Torpag-iqlim soraitino goro onun Abseronda becorilmasi ¢ox gozal natico verir. Elo mohz buna
gora kegmis Sovetlor mokaninda zeytunun sonaye miqyasinda becorilmasi {igiin Abseron asas
zeytunguluq bazasi secilmisdir. Zigda salinmis zeytun plantasiyasi buna canli siibutdur. Bu
qiymatli bitki Abseronun baglaria, parklarina, Baki sohorinin kiigolorino xiisusi zinat verir,
onlar1 yasil dona biiriiyiir.

Azorbaycan hokumaotinin 1 aprel 1986-c1 il 120 sayli “Azorbaycanda 1986-1990-c1 illor vo
2000-ci ilo godor zeytun bitkisinin daha da inkisaf etdirilmosi’no dair gorarinda Abseron
yarimadasinda 1600 hektar yeni zeytun baglarinin salinmasi vo onlarin lazimi qaydada suvarma
suyu ilo tomin edilmasi mosalolori miioyyon edilmisdir. Bu miihiim qorarda yeni zeytun
baglarinin 1991-1998-ci illordo 2200 hektar vo 1998-2000-ci illor orzindo daha 2000 hektar
salinmasi masalolori do 6z oksini tapmigdi (Quliyev, 2006).

Qorarda homg¢inin golocokdo zeytun bitkisinin tosarriifat ohomiyyatli sortlarmin olds
edilmosi mogsadilo tadgiqat islorinin aparilmast AMEA-nin Genetik Ehtiyatlar Institutuna vo
Azorbaycan ET Bageiliq vo Subtropik Bitkilor Institutuna tapsirilmisdir. Elo bu gorarin hoyata
kegirilmosi mogsadilo Genetik Ehtiyatlar Institutunun Abseron ET Bazasmin genofond baginda
zeytun bitkisinin sort vo formalarindan ibarat kolleksiya bagi salinmigdir.

MATERIAL VO METODLAR

AMEA-nin Genetik Ehtiyatlar Institutunun Abseron ET Bazasinin genofond baginda zeytun
bitkisinin halgavi lokalilik vo ya zeytun sopgisi xastaliyi ilo sirayatlonmo vo zeytun yarpaq
birasi vo ya ballicasizorarvericisi ilo zodolonmonin qiymoatlondirilmasi D.Bubalsin (1956),
V.Qusfeldin (1949, 1953), V.V.Zotovun (1935), A.M.Neqrulun (1937), F.Sorialin (1965),
M.A.Lazarevskinin (1962) metodikalar1 asasinda aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Zeytun yarpaqlarinin iist hissasi tutqun yasil, alt hissosi giimiisii-parlaq, konarlar1 burulmus
halda olur. Yarpaqlarinin epidermis qatinda qis dévriinds ikinci dofs nisasta toplanir. Yarpaqlari
2-3 il tokiilmodon agacin tizorindo qalir. Nozori o godor do colb etmoyon xirda ag vo ya
yasiltohar rongli ¢igoklori va yetisonda qara-bondvsayi rongo boyanan meyvalori vardir. Meyvasi
birtoxumludur, Isti yagli, toxumlart uzunsov, qonur ronglidir. Zeytun may-iyun aylarinda ¢igok
acir, meyvolori oktyabr-noyabrda yetisir. Gec bar veran olub, bir agacin bar vermosi ii¢lin sort vo
formalardan asil1 olaraq 4-6 ildon artiq miiddat tolob olunur.

Digor qiymaotli subtropik bitkilor kimi zeytun da Azorbaycanin iqgtisadiyyatinda miioyyan rol
oynayir. Lakin xastalik vo zararvericilor digor meyvo bitkilari ilo yanasi zeytunun da vegetativ vo
generativ orqanlarina ciddi zoror vurur.

Institutun Abseron Elmi-Tadqiqat Bazasinin genofond baginda zeytun bitkisindo vegetasiya
movsiimii orzindo aparilmis fitopatoloji miisahidolor zaman1 Azorbaycan zeytunu, Qordal,
Askolano vo Abseron-4sort vo formalarinda gobslok xostoliklorindon holqovi lokalilik vo ya
zeytun sopgisi  xostoliyi askar edilmisdir. Xostolik Cycloconium oleaginum Cast. goboloyi
torafindon toradilir. Xostolik cavan yarpaqlarda vo meyvalerin iizorinds xirda, adsaton 3-5 mm
Olciilli, boz-zeytuni, morkozi hissosi yasil rongdo olan, moxmaori ortiiklii lokolor soklindo tozahiir
edir. Lokoalor vaxt kegdikco boz-ag rong alirlar. Maxmari ortiik C.oleaginum gdbalayinin konidial
sporlamasini tomin edir.

Miisyyon miiddatdon sonra lokalorin ortasinda yasilimtil, dovrasinde iso agig-sart hasiyo
omolo golir. Ona goro do bu xostolik holgovari loko xostoliyi adlandirilir. Xastolik il boyu
miisahido olunur. Tozo yoluxmalar on ¢ox yaz vo payiz aylarinda tozahiir edir. Intensiv
yoluxmalarda lokolilik yarpaq ayasinin ¢ox hissasini ohato etdiyindon belo yarpaglar vaxtindan
tez tokiiliirlor. Xostoliyo sirayatlonma noticosindo meyvalorin inkisafi longiyir, mohsuldarliq iso
xeyli asag diisiir (Macidli, 2019).

Xastaliyin yayilmasinin qarsisini almaq iiclin yers tokiilmiis yarpaqlart miitomadi olaraq
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y1gib yandirmaq lazimdir. Xastoliklo miibarizo aparmaq iigiin 1%-li bordo mohlulundan vo ya
onun ovozedicilorindon istifado etmoklo zoglarin inkisafindan ovval (martda) — birinci,
cicoklomodan ovval (ehtiyac olduqda) - ikinci, avqust-sentyabrda — iiclincii ¢ilonma aparilmalidir
(Sakil 1.).

Sakil 1. Halqavi Iakalilikls (Cycloconium oleaginum Cast.) sirayatlonmis zeytun yarpagqlari

Agaclarin yasindan, aqrotexniki qullugun voziyyatindon, sortdan vo digor sortlordon asili
olaraq halqgavi lokaliyin yoluxma daracasi giiclil variasiya edir. Yaslt agaclar bu xastoliklo daha
cox sirayatlonirlor.

Genofond bagindaki biitiin zeytun sort vo formalarinda zeytun yarpaq birasi vo ya ballicasi
zororvericisi do agkar edilmisdir. Zeytun ballicas1 (Euphyllura olivina O. Costa) Bugumayaqlilar
tipinin, Barabarqanadlilar dastosinin, Ballicalar fosilosino aiddir. Yetkin fordin bodoni tiind-sari,
stirfoninki narinci, nimfaninki iso yasildir. Bu zororverici zeytunun hamas cigoklorini vo cavan
zoglarin1 ag pambigabonzar, yapisqanli, sirin ifrazatlar ilo ohato edir. Bu ballica ilo siraystlonmis
zoglar pambigabanzor mum ifrazatlar ilo yaxs1 nozors carpirlar (Sokil 2).

Sakil 2. Zeytun yarpaq birasi va ya ballicas1 (Euphyllura olivina O.Costa)

Zoararvericinin mum ifrazatlar1 ¢icoklorin {izorini Ortorok onlarin tozlanmasina mane olur.
Yaslt zororverici agaclarda gizli yerlordo qislayir. Onlarin badanlori 2,5 mm olub, 6n qanadlar
xirda tlind noqtali olur. Yaz istilori baslayanda gézciiklorin sirosi ilo gidalanan ballicanin disisi
orta hesabla 350 yumurta qoyur. Siirfalorin yumurtadan ¢ixmasi may ayinin sonuna qoador uzanir
va onlar biitlin iyun ay1 arzinds inkisaf edir. Qanadli fordloro iso biitlin iyul ay1 orzindo tosadiif
edilir. Zararverici il arzinds bir nasil verir (Macidli, 2021).

Ballica cavan zoglarin sirasini soraraq onlarin inkisafina mane olub, yarpaqlarin fotosintez
foalligin1 azaldaraq mohsul itkisina sobab olur. Giiclu yoluxmalarda bu itki 30-60%-3 catir.

NOTICOLOR

Miigahidalorimizo osason deya bilorik ki, son illorde miisahide olunan bu Ballica -
zararverici Abseron yarimadasinda demok olar ki, genis yayilmigdir. Buna sobab ¢ox giiman ki,
respublikaya idxal olunan okin materiallarina, o ciimlodon zeytun bitkisino karantin nozarotinin
kecirilmomasidir.

Ballica ilo miibarizads yapisqanli tutucu komarlordon istifade olunmalidir. Agaclar arasinda
kifayot qodor mosafo saxlanilmalidir ki, havalanma va giinaslo isiglanma normal olsun.

Fosforlu {izvi birlosmalor, neonikominoidlor, mineral yaglar vo bitki insektisidlori
ilovaxtinda ¢ilonmo aparilmalidir.

Vegetasiya movsiimii orzindo Aktara, Poliqor, Karbofos, Preparat 30 Plyus vo Fufanon ilo,
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soxsi tosorriifatlarda iso Iskra M, Preparat 30 Plyus vo Tiitiin tozu ilo ¢ilonmo hoyata
kecirilmalidir. Bizim tocriibalorimizds bu zororvericiys qarsi Poliqordan istifads edilmisdir.

Psyllaephagus euphyllurae arisi, adi quzilgéz (Chrysoperla carnea) vo yeddi ndqtoli
parabizaon (Coccinella sempunctata) kimi yirtict hagoratlar bu zeytun ballicasinin populyasiyasini
azalda bilir.
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OUTONMATOJOI'NYECKOE U3YYEHUE COPTOB U ®OPM MACJIMHBI

Hemaunn Mepxunan*®, Pena AckepoBa, Tapana Anuzane
HUncmumym eenemuuecxkux pecypcogs HAHA

CraTthsi TOCBsIICHA (DUTOMATOJOTUUYECKONH OILICHKE OOJe3HEeW W BpemuTesieli copToB U (opm
MAaCIIMHBI, BEIPAIINBAEMBbIX B YCIOBUX ex-situ B reHodoHae Admeponckoit Hayuno-MccnenoBarensckoit
6a3el Mucturyta I'eHermueckux PecypcoB HAHA. B xome dwuromaTonmorndyeckux HAOMIOMEHUN 3a
OJIMBKOBBIMH PACTCHUSAMHU B TCUCHUE BETETAI[MOHHOTO Mepuoja y copToB u (opm AzepOaiimkaH
3ediTyny, ['opman, Ackonano u AOmepoH-4 Obula oOHapykeHa OOJie3Hb KOJbLIEBas MATHUCTOCTH MU
OJIMBKOBAsI ChIMb. boJe3Hb BbI3bIBaeTCs rpudbkoM Cycloconium oleaginum Cast. darie BCEro Ha MOJIOJBIX
JMCTBSIX ¥ TUIOJIAX B BHJIE MEJIKHX, OOBIMHO pazMepoM 3-5 MM, Cepo-OJIMBKOBBIX, B IIEHTPE 3CICHBIX,
OapxaTHCThIX TIsITeH. [IsTHa CO BpeMEHEM CTaHOBATCS cepo-OeNbIMU. bapxaTucToe MOKpBITHE
obecrieunBaeT KOHUIUAIbHOE criopoHomenue rpuba C.oleaginum. Yepe3 HEKOTOpOe BpeMs B cepeiuHe
MSATCH TOSBIISIETCS 3eJICHOBATOE KOJIBIO, & BOKPYT HErO CBETJIO-XKeNTas KOJbIeBHIHAsS Kaiima. [loaTomy
9TO 3a00JIeBaHWE HA3bIBACTCS KOJIBIEBAast MATHUCTOCTh. CBekHe HMHQEKIMH 4Yalle BCEro BO3HUKAIOT
BECHOH M OCeHbI0. IIpM HMHTEHCHBHOM 3apak€HHM IISITHO TMOKPBIBAET OONBLIYIO YacTb JIUCTHEB U
MO3TOMY JIMCThSI MPEKACBPEMEHHO ONANaoT. B pe3ynbrare 3aMeiieTcs pa3BUTHE MJI0/0B, 3HAYUTEIHHO
CHIDKAeTCsl ypoKaWHOCTh. [IOCKOJIbKY OJHMBKOBOE JEepeBO BEUHO3eNeHOe, OOJIe3Hb HaOIMIoAacTCs B
TeueHue Bcero roga. Bpenutens MaciauHHas nucTobnomka und Mensauua (Euphyllura olivina O. Costa)
TaKXxe 0OHapyXeH Y BCeX COPTOB U (HOPM MaciuHbI B TeHO(OHE. DTOT BPEAUTEIh MOKPHIBACT IIBETKH U
MOJIOJIbIE TOOETM MAacluH OeJbIMH, TOXOXKUMH Ha BaTy JIMIKUMH, CIQJKHAMH BBIICICHUSIMH.
[NopaxxeHHbIe STHM 0anb3aMOM MOOETH XOPOILIO BHIHBI C BATHONOJIOOHBIMA BOCKOBBIMH BBIJICIICHUSIMH.
JIuctobmomka MOAABISET POCT MOJIOJABIX IOOETOB, BBHICACHIBAas COK, CHMXKAs (DOTOCHMHTETHYECKYIO
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AKTUBHOCTh JIUCTHEB U BBI3BIBAs MOTEPHO ypoxkas. [Ipu TskenmoM Te4eHWH WHQEKIUH MOTEeps ypoxkKas
nocturaet 30-60%.Ha ocHoBaHWM Hammx HaONIOAEHWH MOXHO CKazaTh, YTO OTOT BPEIUTEb,
HaOTIOJAIOIIHMICS B MTOCIIEIHNE TOABI, IIUPOKO PacTIpOCTpaHeH Ha AMIIEpOHCKOM moyocTpoBe. Ckopee
BCErO, 3TO CBS3aHO C OTCYTCTBHEM KapaHTHHHOI'O KOHTPOJS 32 BBO3UMBIM B CTpPaHy IOCaJAOYHBIM
MaTepUaIoM, B TOM YUCIIE U OJHBKaMH.

Knroueswvie cnoea: Mmaciiuna, 2pll6, Konbueeas naAmHuUCmocmb, MaACjiuHHas Cblnb

PHYTOPATOLOGICAL STUDY OF OLIVE VARIETIES AND FORMS

Ismail Majidli*, Rena Askerova, Tarana Alizade
Institute of Genetic Resources of ANAS

The article is dedicated to the phytopathological assessment of the disease in varieties and forms of
olives grown under ex-situ conditions in the gene pool of the Absheron Experimental Base of the Genetic
Resources Institute of ANAS. The phytopathological observations were conducted during the growing
season and varieties and forms of Azerbaijan zeytunu, Gordal, Askolano and Absheron-4 were found to
be infected by the ring-spot fungus disease.The disease is caused by the fungus Cycloconium oleaginum
Cast. and most often in the centre of young leaves and fruits as grey-olive, of the green, velvet spots 3-5
mm in size. In course of time, the spots become grey-white. Velvety coating provides conidial sporulation
of the fungus C. oleaginum. After some time, a greenish ring appears in the middle of the spots, and
around it a light yellow coloured ring. Therefore, this disease is called ring spot. Infections mostly occur
in spring and autumn. Although the spot covers most areas of the leaves, the leaves fall off prematurely
under intense infestation. Consequently, the development of fruits slows down, the yield is significantly
reduced. Since the olive tree is evergreen, the disease is observed the whole year-round. The pest olive
psyllid (Euphyllura olivina O. Costa) was also found in all varieties and forms of olives in the gene pool.
This pest covers hips of flowers and young shoots of olives with a white, cotton-like, sticky, sweet
secretion. The infected shoots are clearly visible with cotton-like waxy secretions. The psyllid inhibits the
growth of young shoots by sucking out the juice, reducing the photosynthetic activity of the leaves and
causing crop loss. In severe infection, yield loss reaches 30-60%. Based on our observations, this
observed in recent years pest is widespread on the Absheron Peninsula. Most likely, this is due to the lack
of quarantine control over planting material imported into the country, including olives.

Keywords: olive, fungus, ring spot, olive psyllid
Capa taqdim etmisdir: Kahraman Gurcan, PhD, assoc. professor
Redaksiyaya daxil olma tarixi: 11.07.2022

Takrar islonmaya gondarilma tarixi: 18.08.2022
Capa qabul edilmoa tarixi: 15.09.2022

85



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, Ne 1 (2022) ,s. 86-90

UOT 632.938.1

ABSERON SORAITINDO MORCIMOK SORTNUMUNOLORININ
GOBOLOK XOSTOLIKLORINO YOLUXMASI VO IMMUNOLOJI
QiYMOTLONDIRILMOSI

AFOT MOMMODOVA*, KAMILO SIXOLIYEVA, LOTiFO SAHMOMMODOVA,
ELCIN HACIYEV

AMEA Genetik Ehtiyatlar Institutu. Baki AZ1106, Azadliq prospekti 155.

m.afet@mail.ru

Mbagqalada Abseron soraitinds marcimak sort niimunslorinin gébalok xastaliklorina sirayatlon-
masinin giymoatlondirilmasindan boahs edilir. Marcimok niimunslorinin tasarriifat shomiyyatli sla-
matlori vo onlarin gobalok xastaliklori ilo yoluxmasimin fitopatoloji vo immunoloji qiymatlon-
dirilmosi aparilmis, xastalikloro davamh va tolerant reaksiya gostoran sortniimunalori secilorak,
onlarin seleksiya isindo istifadasi tovsiyo edilmisdir. Tadqiqat isindo ICARDA-dan alinmis yeni
marcimok sortniimunslorinin gobalok xastaliyino sirayatlonmasi vo onlarin fitopatoloji qiymoatlon-
dirilmosi aparilmisdir. Morcimayin 12 sortniimunasi gotiiriilmiis, miixtolif fazalarda - ciicorti,
cicoklomd v yetisma fazalarinda miisahidalor aparilmis vo onlarda gobalok xastsliklorino yoluxma
askarlanmisdir. Marcimayin (Lens culinaris L) todqiq olunan 12 sortniimunasinds gobalok xastalik-
larindon fuzarioz, askoxitoz va xloroz (saralma, qida catismazhigi) qeyd edilmisdir. Bu niimunalards
askar edilon xastaliklorin qiymatlandirilmasi paxlah bitkilorin fitopatoloji qiymatlondirilmasinda
istifado edilon skalaya asason aparilmisdir: 0 — yoluxma miisahido olunmur; 1 — 10%-9 qgadar
yoluxma; 2 — 11%-dan 25%-3 qadar yoluxma; 3 — 26%-dan S0 %-3 qadar yoluxma; 4 — 50%-don
yuxarl yoluxma miisahido olunur. Morcimak sortniimunslorinda gobalok xastaliklorinin
immunoloji vo fitopatoloji qiymotlondirilmasi zamam st. Jasmin, 6206/8461/3-5, 75/7700/6-8,
ILL6002 sort va niimunalori fuzarioza yoluxmus, 6037/1073/3-5 askoxitoza, 6002/7716/4-10,
75/7700/6-8 sortniimundlori isd xloroz, yoni saralma xastaliyino yoluxmusdur. Fuzarioz xastaliyina
yoluxmus 4 niimunadan ikisi davamh (1 bal), 2 niimund orta davamh (2 bal), askoxitoz xastaliyina
yoluxmus 1 niimuns isd davamh (1 bal) kimi qiymatlondirilmisdir. Xloroz (saralma) xastaliyino
yoluxmus 2 niimund do davamh (1 bal) kimi qeydo alinmisdir. Marcimak sortniimunsalorindd
gobalok xastaliklorinin fitopatoloji qiymoatlondirmosi zamam st. Arzu, Milana, 6037/1073/3-5,
6002/99/009/5-5, 358/10870/24-3 vo 6994/DPL.62/2-7 niimunalarinds xastoliys siraystlonmo miisa-
hids olunmadigina gors onlar yiiksok davamh - immun niimunslor kimi gostarilmisdir. Marcimayin
kolleksiyaya daxil edilon 12 sortniimunasindon 6-sinda he¢ bir xastolik miisahido olunmadigina
gora davamh formalar kimi onlardan seleksiya islorinda istifads edilmasi tovsiya olunur.

Acar sozlar: marcimak, gobalok xastaliklari, fitopatoloji qiymatlondirma, davamliliq

GIRIS

Morcimok paxlalilar (Fabaceae) tosilosing aid qodim kond tosorriifat1 bitkisidir. Donlorindo
24-32%, govdasindo 14-18% ziilal, 47-60% azotsuz ekstraktiv maddalor vo 0,6-2% piyli yaglar
vardir. Marcimok donin torkibindoki amin tursularinin migdarina, homginin dadina goérs do basqa
danli-paxlalt bitkilordon {istiindiir. Onun biitév donindon miixtalif yemaklor — sorbalar, siyiq,
ptirelor bisirilir (Osodova vo b., 2013).

Marcimak tokco qida deyil, ham do qiymsotli yem bitkisidir. Azarbaycanda heyvandarliq
rayonlarinda qiymotli yem olds etmok tigiin okilir, hom do yabani halda bigonoklords yayilmisdir.
Morcimok beynolxalq ticarat islorindo boyiik yer tutur.

Bir sira bagqa donli-paxlali bitkilor kimi, morcimok do, homginin simbiotik kékyumrusu
bakteriyalar1 vasitosilo azotu manimsayarak, torpagi mineral azotla zonginlogdirir. Demali, mar-
cimok hom do yaxsi solof bitkisi hesab olunur, homginin, bitkili herik kimi totbiq olunur
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(bamuna, 1974).

Morcimak an qadim madani bitkilordondir. Bizim eramizdan avval becarilmis, domir va tunc
dovrlorindo, hotta das dovriindo malum olmusdur. Bu bitkinin ¢ox godim tarixo malik oldugunu
onun bir sira qodim dillords, o ciimlodon sanskrit dilindoki adlari tosdiq edir. N.I.Vavilov gostor-
misdir ki, madoni morcimays yaxin olan yabani morcimok névii Lens orientalis Ozbokistanda su
manbalaring yaxin yerlordo vo donli bitkilorin sahslorindo alaq kimi bitir (©mirov vo b., 2005;
Omirov vo b., 2014; Yusifov, 2011; [Ipaxosckas, 1962).

Morcimayin mongo markazi Conubi-Qoarbi Asiya, Simali-Qoarbi Hindistan da daxil olmagq]la,
[ran, ©Ofganistan vo Pakistan hesab edilir. Belo hesab edilir ki, morcimok ilkin olaraq bu &lkolor-
don introduksiya olunmugdur. Morcimok xiisuson, ¢igoklomoya qodor olan dévrdos riitubsto gox
tolobkardir. Lakin morcimok toravoz noxuduna nisbaton quragliga vo (xiisuson xirda toxumlular)
istiliyo ¢ox davamlidir (Yusifov, 2011).

Morcimok Azorbaycana Asiya Olkolorindon gotirilmisdir. Hal-hazirda respublikada yayilan
morcimok sortlarinin Asiya morcimok formalarina oxgsamasi bunu tosdiq edir. Homginin, yerli
formalarin qisaboylu vo toxumlarinin xirda olmast da yerli marcimok formalarinin Asiya marci-
mok formalaria uygunlugunu bir daha siibut edir (Yusifov, 2011).

MATERIAL VO METODLAR

2020-2021-ci illords tarla soraitindo morcimoak genotiplorinin gobalok xastaliklorine davam-
lihgmin fitopatoloji qiymotlondirilmasi AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi-
Tadqiqat Bazasinda yerino yetirilmisdir. Okin payizda (noyabr ayinda) aparilmigdir. Sopin mate-
rial1 olaraq IKARDA monsoli 12 marcimok sortniimunasi “Danli taxil vo paxlali bitkilor” sobe-
sindon alinmigdir. Niimunolordo miixtalif inkisaf fazalarinda: ¢icoklomo — yetismo fazalarinda
miisahidolor aparilaraq, onlarin géboalok xastoliklorine davamliligi dyronilmis, fitopatoloji qiy-
matlondirms aparilmisdir. Marcimoyin 12 sortniimunasindo gobalok xastaliklori — fuzarioz, asko-
xitoz, xloroz askarlanmisdir.

Paxlali bitkilorin géboalok xastoliklorine yoluxma vo davamliliginin giymatlondirilmasi 0 —
yiiksok davamli, immun; 1 — orta davamli; 2 — zoif davamli; 3 — davamsiz; 4 — ¢ox davamsiz ol-
magla BMi-nin tortib etdiyi skalaya asason aparilmisdir (Codval 1).

Cadval 1
Siraystlonma intensivliyinin tayini skalasi
Sirayatlonms, bal Davamhilhq daracasi Sirayatlonms, %-1o
0 yiiksok davamli, immun yoluxma miisahids olunmur
1 orta davamli 10%-2 godor yoluxma
2 zoif davaml 11-25% yoluxma
3 davamsiz 26-50% yoluxma
4 cox davamsiz 50%-don yuxar1 yoluxma

NOTICOLOR VO ONLARIN MUZAKIROSI
2020-2021-ci illor orzinds 12 marcimak sortniimunalorinin miixtalif gébalok xastaliklori ilo
yoluxmasinin fitopatoloji qiymotlondirilmoasi aparilmigdir. Fitopatoloji qiymatlondirmanin

naticalori codval 2-do gostorilmisdir.

Cadval 2
Morcimoak (Lens culinaris L.) sortniimunalorinin gobalok xastaliklari ils sirayatlonmasinin
fitopatoloji giymatlondirilmasinin naticalari

Lakin | Niimunonin | Sortniimunonin | Bitkilorin Xosta bitkilorin Xastoaliyin Xastoliya
Ne-si Ne-si ad1 sayl 2N ada davamhhq
adadls | faizls | balla
1 St. Arzu 67 - - 0 - Immun
2 St. Jasmin 64 3 5,9 1 Fuzarioz Davamli
3 Milana 57 - - 0 - immun
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Cadval 2-nin davami

Lakin | Niimunanin | Sortniimunanin | Bitkilorin | Xasta bitkilorin say1 - Xastaliya
. . Xastaliyin adi
Ne-si Ne-si adi sayl adodls | faizla | balla davamhihq
3 4,6 1 Askoxitoz davaml
4/6 12 6037/1073/3-5 65
3 4,6 1 Cirtdan boy davaml
5/15 39 6002/7716/4-10 32 3 9,3 1 Xloroz davamli
6/17 3717 6037/1073/3-5 54 - - 0 - immun
7/22 3811 6002/99/209/5-5 38 - - 0 - immun
8/30 69 358/10870/24-3 39 - - 0 - immun
9/31 4637 6206/8461/3-5 41 5 12,2 2 Fuzarioz orta davamli
10/41 4668 6994/DPL62/2-7 39 - - 0 - immun
4 12,9 2 Fuzarioz orta davamli
11/47 4786 75/7700/6-8 31 3 9.6 1 Xloroz davamls
12/48 76 ILL6002 49 2 4.0 1 Fuzarioz davamh

Cadval 2-don goriindiiyili kimi, morcimoyin 12 sortniimunasindon 1 niimuns 6037/1023/3-5
askoxitoza (1 bal) davamli, fuzarioza yoluxmus, 4 niimunos- st. Jasmin vo ILL6002 (1 bal)
davamli, 6206/8461/3-5 vo 75/7700/6-8 (2 bal) orta davamli niimunslordir.

St. Arzu, Milana, 6037/1073/3-5, 6002/99/209/5-5, 358/10870/24-3 vo 6994/DPL62/2-7
sortniimunalorinds 1so heg bir yoluxma miisahido edilmomis, onlar immun vo yiiksok mohsuldar
olmuslar.

2
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0,4
0,2

p2) 2 b2) A D Qv

0
N & % Q bl

& & & RS & ™ 0 v © $

v \Qb@ & &“’\ N(o\v @f”\ w@\ Qv vQ)\,\ \(/oq,\ «Qg\ &
K AU\ CO A P AR O

MNP ) N S S A
S S S S G S

B Fuzarioz Askoxitoz Cirtdan boy Xloroz

Sakil. Marcimak niimunslorinin fitopatoloji qiymatlondirilmasi

NOTICO

Aparilan fitopatoloji qiymotlondirmo noticosindo morcimok bitkisinin oksor sortniimunoslori-
nin goboalok xastoliklorine davamli olmasi miisyyonlasdirilmigdir. Bunlardan 6 sortniimuna
immun kimi qiymoatlondirilmisdir.

Gobalok xastoliklorine davamliligina vo mohsuldarligina gors yliksok perspektiv niimunolor
kimi St.Arzu, Milana, 6037/1073-3-5, 6002/99/209/5-5, 358/10870/24-3, 6994/DPL62/2-7
sortnlimunslorin golocokds seleksiyada istifadosi mogsodsuygun hesab edilir.
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IHHOPA’KEHME I'PUBHBIMMU BOJIE3HSIMU U UMMYHOJIOI'MYECKAS OLHEHKA
COPTOOBPA3IOB YEYEBUMIBI B YCJIIOBUAX ABIIEPOHA

Ader MamenoBa*, Kamuns llluxanuesa, Jdaruda llaxmamenosa, dabunn I'axkuen
HUncmumym eenemuyeckux pecypcoe HAHA

Crarbs mTOCBsILEHa OLEHKE TPUOHBIX 3a00Je€BaHU COPTOOOpA3LOB YEYEBUIBI B YCIOBHUAX
Ammepona [IpoBeneHa ¢uronaTtonormyeckas 1 UMMYHOJIOTHYECKasl OLEHKa XO3SIICTBEHHO 3HAYUMBIX
MIPU3HAKOB 00Pa3IlOB YEUEBUIIBI M UX 3apaKEHHsI TPUOHBIMH O0JIE3HSIMH, OTOOPaHBI U PEKOMEHIOBAHBI K
HCTIONIb30BaHMUI0 B CENEKIHOHHOM paboTe copTa, MPOSBIAIONINE YCTOHYMBOCTH M TOJNEPAHTHOCTH K
Ooxne3nsMm. B HayuHO-mccnemoBaTenbckoit padore momyudeHHblen3 ICARDA HOBBIE copTa UYedeBHIIBI
OBLITH 3apa’keHBI TPUOKOBEIM 3a00JIEBaHUEM M TIPOBEICHA UX (UTOMATOJIOTHIECKas orieHKa. OToOpanHo 12
COPTOO00pA3IOB YCUEBHIIBI, TIPOBEICHBI HAONIOJCHUS B pa3Hbie (a3bl - (a3bl NpopacTaHus, BETCHUS U
CO3peBaHUsl, Y HUX BBIABIEHO MOpPa)XEHHWE TPUOHBIMH 3a00eBaHusIMHU. | puOKOBEIe 3a00JIeBaHNUs, TaKue
Kak (py3apros3, acKOXUTO3 U XJIOPO3 (MOXKENTeHHe, NehUIUT MUTATSIBHBIX BEMIECTB) OTMEUEHBI y 12
coptoB yeueBHIlbl (Lens culinaris L). OuieHKy BBISBICHHBIX B 3THX 00pasmax 3a0oeBaHUI MPOBOIMIH
MO HIKaJie, UCIONb3YeMON NMpH (PUTOMATONOTMYECKOM omeHke 0000BBIX pacTeHHi: 0 — 3apakeHHe He
HaOmonaercs; 1 — 10% 3apaxenns; 2 — napunuposanue ot 11% no 25%; 3 — 3apaxkeHHOCTH OT 26% 10
50%; 4 — 3apaxenue 6omnee 50%.. [Ipy MMMyHOITOTHYECKOH U (PUTOMATOIOTHIECKON OIEHKE TPHOKOBBIX
3a00JIeBaHUIl YedeBHUIlbI OOHAPYKEHO, YTO copToodOpasiel cr. KacmuH, 6206/8461/3-5, 75/7700/6-8,
ILL6002 6putn mopakensl (y3apuosom, 6037/1073/3-5 — ackoxurozom, 6002/7716/4-10, 75/7700/6- 8 -
xJjopo3om, JIBa u3 4 o0pasIos, 3apakeHHBIX (y3apH0O30M, OIICHEHBI Kak ycroitumBeie (1 6amr), 2 oOpasma
- cpenneyctoduuBbie (2 6amna) u 1 oOpaserl, 3apaXeHHBIM aCKOXTO30M, OLICHEH KaK yCTOW4YWBEHIN (1
Oamn). 2 oOpasua, 3apaK€HHBIE XJIOPO30M (IIOKENTEHHE), ObUTH 3aperuCTPHpPOBaHBbl Kak croiikue (1
6amr). Ap3y, Mumana, o6pasusr 6037/1073/3-5, 6002/99/009/5-5, 358/10870/24-3 u 6994/DPL62/2-7
OBLTH OILICHEHBI KaK BEICOKOPE3UCTEHTHBIC 00pa3Iibl, MOCKOIBKY HH(EKIN He Habmonanock. [IockombKy
y 6 u3 12 copToB YeueBUIIbI, BKIIOUECHHBIX B KOJUIEKIUIO, O0JIE3HH HEe HAOMI0AAINCh, UX PEKOMEHIYyETCs
HCTIONB30BaTh B CEJIEKIIMOHHON paboTe Kak yCTOHYHBHIE POPMBI.
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Knioueevie cnoea: wueuesuua, 2pudkogvle 3a0071€6aHUA, (DUMONAMONIOZUUECKAs OUeHKd,
ycmouuueocms

INFECTION OF LENTIL PLANTS WITH FUNGAL DISEASESAND THEIR
IMMUNOLOGICAL ASSESSMENT UNDER CONDITIONS OF ABSHERON

Afat Mammadova*, Kamilya Shixaliyeva, Latifa Shakhmammadova, Elchin Hajiyev
Institute of Genetic Resources of ANAS

The article deals with fungal disease infection and assessment of lentil cultivars under Absheron
conditions. Based on phytopathological and immunological assessment of cultivated lentil accessions and
their infection with fungal diseases, plants showing resistant and tolerant response to diseases were
selected and recommended to be used in breeding work. In the research work, infection of new lentil
cultivars introduced from ICARDA with fungal disease and their phytopathological evaluation were
carried out. 12 samples of lentil varieties were taken, observations were made during flowering and
ripening in different vegetation phases, and their infection with fungal diseases was recorded. Fusarium,
ascochytosis and yellowing (nutritional deficiency) were recorded in the 12 varieties of the studied lentils
(Lens culinaris L). The evaluation of the diseases detected in these accessions was carried out according
to the scale used in the phytopathological evaluation of leguminous plants. The immunological and
phytopathological assessment of fungal diseases on lentil forms revealedthat cultivated accessions p.
Jasmin, 6206/8461/3-5, 75/7700/6-8, ILL6002 were infected with fusarium wilt, the accession
6037/1073/3-5 with ascochytosis. According to the disease severity scale out of 4 samples infected with
fusarium disease, two were resistant and rated 1, 2 samples were infected with weakly resistant
ascochytosis with rating 2, and one form was evaluated as resistant sample with rating 1. In two lentil
samples, yellowing (nutritional deficiency) disease was recorded as persistent with a score of 1. During
the phytopathological assessment of lentil variety samples against fungal diseases, p. Arzu, p. Milana,
6037/1073/3-5, 6002/99/009/5-5, 358/10870/24-3, 6994/DPL62/2-7 were highly resistant and immune as
no disease was observed. Since no disease was observed in 6 out of 12 varieties of lentils included in the
collection, it is recommended to use them as resistant forms and include in breeding programs.
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II. GENETIKA vo GENOMIKA | GENETICS and GENOMICS

UOT 575:633.353:631

ADIi LOBYA KOLLEKSIiYASINDA BIOMORFOLOJi OLAMOTLOR VO
ANTRAKNOZA DAVAMLILIGIN QiYMOTLONDIRILMOSI

SEVDA BABAYEVA*, TURANO HOSONOVA, ALMAZ 9SODOVA, AFOT MOMMODOVA,
MEHRAC ABBASOV

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki 5., AZ1106, Azadlq pr., 155
seva_genetic@yahoo.com

Artan qida, yem talobati vo miiasir sking¢ilikdo névbali skinlorin shamiyyati ils slagadar paxlah
yem vd arzaq bitkiloring, xiisuson do lobya bitkisino boyiikk diqqat yetirilir. Fabaceae Lindl.
fosilasinin Phaseolus L. cinsino aid olan adi lobya (Phaseolus vulgaris L.) yiiksok qidalihig, dad
keyfiyyoti ilo secilon qiymatli paxlalh orzaq bitkisidir. Antraknoz adi lobya bitkilorini
sirayatlondiran vo danlori an c¢ox zadoaloyan xastsliklordon biridir. Toxumlarla yayilan antraknoz
xastoliyinin inkisafi iigiin olverisli sorait yarandiqda, lobyanin genis becorilmasinin qarsisimi alir,
homcinin moahsuldarhgi (40% va ya daha cox) vo don keyfiyyotini ohomiyyoatli doracods azaldir.
Davamhihq genlorine malik genotiplorin miidyyonlosdirilmasi vo kolleksiyada morfobioloji
dlamatlor iizra alinmis molumatlar adi lobya bitkisi iizra yeni seleksiya strategiyalarimin islonib
hazirlanmasina takan verir. Cari todqiqat isinds 37 adi lobya niimunasinin biomorfoloji slamatlori
giymatlondirilmis va Co-4%, Co-6, Co-10 (Co-3% davamhiliq genlari ils ilisikli 1 RAPD vo 3 SCAR
praymerindon istifado etmokls antraknoza davamhihgi todqiq edilmisdir. Analizlor naticosindo
yiiksok mohsuldarhq gostaricilorino malik 8 genotip miidyyon edilmis, korrelyasiya vo reqresiya
analizi ilo bir bitkido paxla saymn (R’=17%) mohsuldarhga tasir edan asas slamoat olmasi askar
edilmisdir. Naticalorin tahlilino asason tadqiq edilon 37 niimunadan 36-simin, yalmz Co-4 (RAPD
markera gora), 12-sinin Co-4 vo Co-6, 3-niin Co-4 va Co-10(3*), digor 3-niin iso (AG-1894, AzePHA-
34, AzePHA-210) Co-4, Co-6 vo Co-10 genlorina gora antraknoz xoastoliyino davamli olmasi
miidyyan etmisdir. Davamhiliq genlari vo morfobioloji slamatlor hagda olan malumat seleksiyacilar
torafindan arzu olunan lokus vo miisbot aqronomik gostaricilora malik niimunalari (K-13044, K-
13038, AzePHA-36) secmokld, hamgcinin fermer tosorriifatlarinda vo seleksiya proqramlarinda
istifado etmokls yerli aqro-iqlim soraitlorine uygun yeni mohsuldar vo davamh sortlarin
yaradilmasim siiratlondirs bilar.

Acgar sozlor: lobya, mahsuldarliq, antraknoz, klaster analizi, SCAR, RAPD

GIRIS

Adi lobya (Phaseolus vulgaris L.) yiiksok qidaliligi, dad keyfiyyati ilo segilon qiymaotli
paxlali arzaq bitkisi olmaqla Phaseolus L. cinsinin iqtisadi baximdan on vacib madoni noviidiir
(Quliyeva, 2020). Diinyada okin sahasino goro lobya, soyadan sonra donli-paxlali bitkilor
icarisinda ikinci yeri tutur vo hazirda 120-don ¢ox 6lkode miixtslif torpaq-iglim soraitlorinds
becarilir.

Tadgiqatlar naticasindo lobyanin on az1 7000 il avval miistoqil sokilds iki yerds modonilos-
dirildiyi miioyyon edilmisdir: Andlarda Peruda vo Morkozi Amerikada Meksikanin Lerma-
Santiaqo hovzesinda (Kaplan, 1981). Bununla slagodar donds fazolin (don ziilal1) tipinin doyis-
moasing, DNT markerlorin miixtolifliyine, mitoxondrial DNT-nin doyiskonliyino vo amplifikasiya
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olunmusg fragmentin uzunlugunun polimorfizmins asason adi lobyanin iki ayr1 boyiik genofondu
da miioyyon edilmisdir: And vo Morkozi Amerika (Mezoamerika) (Mamidi et al., 2011).
Respublikamizda adi lobya osason kondli-fermer tosarriifatlarinda becorilir ki, bu tosorriifatlarda
on ¢ox adi lobyanin sarmasan (atl1) formasina iistiinliik verilir.

Patogenlorlos siraystlonmo mohsuldarligi vo don keyfiyyastini koskin asagi salmagqla adi lobya
istehsalina iqtisadi baximdan ¢ox zorar vurur. Colletotrichum lindemuthianum (Sacc. & Magn.)
Lams.-Scrib. gobaloyinin torotdiyi antraknoz adi lobya bitkisini yoluxduran vo xastalik {i¢iin
olverigli soraitdo 100%-o godor mohsul itkisino sobob olan xastaliklordon biridir (Yeken et al.,
2017). Adi lobya bitkisinin antraknozdan muhafizesinds davamli sortlarin yaradilmasi iqtisadi vo
ekoloji cohatdon somorali vo ekoloji tomiz metod kimi gabul edilso do (Ferreira et al., 2013),
C lindemuthianum gobsloyinin yiiksak patogen doyiskonliyi vo ¢ox sayda staminin mdévcudlugu
seleksiya isini ¢otinlogdirir (Jorge et al., 1998). Molum olan biitiin antraknoz stamlarina qarsi
imumi davamlilig1 tomin edon he¢ bir davamliliq geni yoxdur. Bir ne¢o stam-spesifik davamliliq
genlorinin bir genotipdo piramidalanmasinin patogens qarsi uzunmiidotli vo daha dayaniqh bir
davamliliq yaradacag1 gozlenilir (Shear and Wood, 1913). Bu sababdon, antraknoza qars1 yeni
davamliliq monbalorinin miioyyon edilmosi vo miioyyon edilmis genetik monbolorin tosorriifat
gostoricilorine goro hortorofli qiymotlondirilmosi adi lobyanin seleksiya programlarinin osas
komponentlorindon biridir.

Todqiqatlar noticosindo adi lobya bitkisindo Mezoamerika vo And monsoli olmagla,
imumilikdo antraknoza 20 davamliliq geni askar olunmusdur (Lima Castro et al., 2017).
C. lindemuthianum stamlarinin biitlin diinya Uizro qiymatlondirilmesi standart olaraq 12
differensial (standart) sorta asaslanir. Co-8 lokusu istisna olmagqla, antraknoza davamliliq digor
biitiin lokuslarda dominantdir (Zuiderveen et al., 2016). Genlordon Co-2, Co-3 vo onun allellari,
Co-4 vo onun allellori (C0-42, C0-43), Co-5 vo onun alleli, Co-6, Co-11, Co-16, Co-17, Co-u va
Co-v Mezoamerika, Co-1 vo onun allellori, Co-12, Co-13, Co-14, Co-15, Co-x, Co-w, Co-y vo
Co-z genlori iso And genofondunda askar edilmigdir (Ferreira et al., 2013). Adi lobyada
antraknoza davamliliq genlori ilo ilisikli bozi molekulyar markerlor miisyyon edilmisdir ki, bu
markerlor seleksiya proqramlarinda miintozom olaraq istifado edilir (Palacioglu et al., 2021).

Todqgiqat isindo asas mogsad adi lobya (Ph. vulgaris L.) kolleksiyasinin biomorfoloji
olamotloro gora todqiqi, antraknoza qarst davamliliginin qiymotlondirilmasi vo seleksiya ii¢lin
prespektiv olamaot kolleksiyasi, genetik monbalorin miioyyonlosdirilmasidir.

MATERIAL VO METODLAR

Todgiqat materiali olarag AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi-Tacriiba
Bazasinda okilmis Mezoamerika genofonduna aid 37 adi lobya (Ph. vulgaris L.) niimunasindon
istifads olunmugdur (Codval 1). Adi lobya genotiplorinin tarla soraitinde antraknozla
sirayotlonmosi 9 balliq skala ilo giymotlondirilmisdir (Hussien et al., 2020). Niimunolor
y1gildiqdan sonra, hor niimunaden 5 bitki iizerinds struktur analizi aparilmig vo SPSS Statistics
Version 16 program paketindon istifado etmoklo analiz olunmusdur. Gostoricilor arasinda
qarsiligh slagani tadqiq etmoak ticiin Pirson korrelyasiya analizi aparilmis, reqresiya analizindon
istifado etmoklo, mohsuldarliga daha ¢ox tosir edon olamotlor toyin olunmusdur. Niimunoslorin
morfobioloji gostaricilor asasinda qruplasdirilmast mogsadilo klaster analizindon istifado
edilmisdir. Adi lobya genotiplorinden niivo DNT-nin ayirilmas1 Genetik Ehtiyatlar Institutunun
Molekulyar genetika vo Genomika sdbosindo hoyata kegirilmisdir.

DNT ekstraksiyas1 Rocersin (1985) toklif etdiyi CTAB (setiltrimetilammonium bromid)
protokolu osasinda, asagidaki qaydada aparilmisdir (Rogers and Bendich, 1985). DNT-nin
keyfiyyot vo komiyyotinin O6l¢iilmasi liciin NanoDrop (Thermo Scientific, 2000) cihazindan
istifado edilmisdir. Qatilif1 toyin edilmis DNT niimunslori 100ng/pl qatiliga qodor
durulasdirilmigdir.
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Cadval 1
Tadqiqgat isind» istifads olunan adi lobya (Ph. vulgaris L.) niimunalari
Ne Niimunolor Mobonso Ne Niimunolor Mobonso
1 | Yerli piyada Abseron 20 K-13036 VIR
2 | K-14044 VIR 21 AzePHA-34 Ukrayna
3 | AzePHA-6 Moskva 22 AzePHA-210 Pirsag1
4 | AzePHA-18 Lonkoran 23 AzePHA-20 Lonkoran
5 | AzePHA-36/2 Agdag 24| K-3498 VIR
6 | AzePHA-33 Stavropol 25 AzePHA-14 Masalli
7 | AzePHA-209 t Abseron 26 Azeqri/69 Naxcivan
8 | K-15274 VIR 27 AzePHA-27 Saki
9 | AzePHA-23 Qusar 28 AzePHA-29 Qusar
10 | AzePHA-t/1 Tabriz 29 AG-3307 Azarbaycan
11 | AzePHA-t/10 Moskva 30 | K-13037 VIR
12 | AG-1894 Abseron 31 AzePHA-36 Balakon
13 | AzePHA-t/6 Stavropol 32 AzePHA-t/9 Dagistan
14 | Sekunda Moskva 33 AzePHA-1/29 Tiirkiyo
15 | K-13044 VIR 34 | AzePHA-t/5 Stavropol
16 | K-13038 VIR 35 AzePHAV-213t Xagmaz
17 | AzePHA-t/5-N16 Stavropol 36 AzePHA-13/1 Borda
18 | AG-1891 Zaqatala 37 Sonesta Moskva
19 | AzePHA-15 Agdag

RAPD praymeri ilo PZR reaksiyast timumi hocm 25 pl olmaqla, asagidaki torkibdo

olmugdur: 20 ng DNT, 2.5 ul 10X bufer, 2 pl 50 mM MgCl,, 0.5 pl 10mM dNTP qarisigy, 2.5 pl
100 uM praymer vo 0.25 pl 5 U/ul Taq polimeraza fermenti. SCAR praymerlori ilo PZR
reaksiyas1 iimumi hacm iso 20 pl olmaqla, asagidaki torkibde olmusdur: 30 ng DNT, 2 pl 10X
bufer, 1.2 ul 25 mM MgCl,, 0.2 ul 20mM dNTP qarisigi, 0.4 pul 10 uM F vo R praymerlorinin
har birinden vo 0.2 pl 5 U/ul Taq polimeraza fermenti. PZR qarisiqlarin torkibi vo amplifikasiya
soraiti Codvol 2-do togdim olunmusdur. Sintez olunmus amplifikasiya mohsullar1 1xTBE
buferinds hazirlanmis 1.5-2%-li aqaroz gelinds elektroforez edilmis, fragmentlorin Sl¢tisii 100

n.c. standart markerlo (ladder) miigayiso edilmoklo toyin olunmusdur (Cadval 2).

Cadval 2
Istifads olunmus praymerlor
Praymerlar Mlisikli gen Praymer ardicilhigy 5°~3° 611;23?,:1]1&. ampfi)i%lll; siya
94°C3d;4x(94°C
Co-4> 30s5,36°1d,72°C
OAS 13 (950n.c.) CAC GGA CCG A 2d),42x(93°C30
-C. $,35°1d,72°C2
d),72°C 1d
94°C3d; 40 x
5 F-CCAGAAGGAGCTGATAGTACTCCACAAC (94°C 15's, 65°C
SH-18 Co-4 R- 1150 1d.72°C 1d 30
GGTAGGCACACTGATGAATCTCATGTTGGG > s
s), 72°C7d
94°C3d;45x
F-GGCTGTGCTGATTAATTCTGG 94°C 305s,45°C 1
8Z-04 Co-6 R-TGCTCATTTTATAATGGAGAAAAA 567 (d, 72°C1d305),
72°C54d
94°C3d;35x
SF-10 Co-10 F-GGAAGCTTGGTGAGCAAGGA 1072 (94°C 155, 65°C
(Co-3% R-GGAAGCTTGGCTATGATGGT 1d,72°C1d30
s), 72°C7d
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NOTICOLOR VO ONLARIN MUZAKIROSI

Struktur analizi mohsuldarligin hansi elementlor hesabina formalagdigini gdstormoklo
olamoat gdstoricilorinin sobab-natico slagolori hagqinda molumat almaga vo seleksiya proqrami
iclin lazim olan slamatlori segmays imkan verir (Razvi et al., 2018). Adi lobya niimunslarindos
tadqiq olunan mohsuldarliq elementlorine gore asagi variasiya miigahide olunmusdur. On yiiksok
variasiya hoddi mohsuldarliq, on asagi variasiya hoddi iso paxlanin eni olamotlori iigiin qeydo
alimmigdir. Todqiq olunan adi lobya kolleksiyasinda bitkilorin hiindiirlityii 22-152 sm arasinda
doyismis, AzePHA-27 niimunasi maksimum hiindiirliiys malik olmusdur. Bu olamat iizro orta
qiymat 66.4 sm togkil etmisdir (Cadval 3).

Cadval 3
Adi lobya niimunslarinda bazi mahsuldarhq elementlorinin variasiya doaracasi
Olamatlor Minimum Maksimum Moda Orta giymot, +
Bitkinin boyu, sm 22.0 152 32 66.4+31
I paxlaya goador hiindiirliik, sm 6.00 21.0 12 12.943.8
Bitkido paxlanin sayi, odad 4.00 23.0 6.0 9.7245.5
Paxlanin uzunlugu, sm 6.70 15.0 8.0 9.8242.0
Paxlanm eni, sm 1.00 1.90 1.0 1.21+0.3
Paxlada donin say1, adad 3.00 7.00 4.0 4.76+1.1
100 donin kiitlesi, q 10.3 46.6 19.8 25.548.4
Moahsuldarliq, q/m’ 23.7 386 40 108.3+98

Tadqiq olunan kolleksiyada birinci paxlaya qodor hiindiirliikk olamati 6-21 sm arasinda
variasiya etmis, genotiplor lizro orta qiymot 12.9 sm olmusdur. Adi lobya genotiplorindo
paxlanin sayma goro qiymot 4-23 odod arasinda doyismis, maksimum gostorici K-13044,
minimum gostarici iso AG-1894 genotipindo qeydo alinmisdir. Bu olamot iizro orta qiymot 9.7
odad toskil etmisdir. Paxlanin uzunlugu slamati ii¢lin minimum, maksimum vo orta gostorici,
miivafiq olaraq 6.7, 15 va 9.8 sm olmus, on yiiksok natico AzePHA-36/2 niimunasindo miisahido
edilmigdir. Paxlanin eni iso 1-1.9 sm arasinda doyismis, kolleksiya iizro orta gdstorici 1.2 sm
togkil etmisdir. ©On yliksok gostorici Stavropol mongoli AzePHA-t/5 niimunasinds qeydo
alimmigdir. Todqiq etdiyimiz adi lobya kolleksiyasinda vahid sahodon alinan mohsuldarliq 23.7-
386 g/m’ intervalinda doyismis, orta qiymat 108.3 q/m* olmusdur. Yerli Piyada (386 g/m?) vo
AzePHA-36 (328.5 q/m®) genotiplori digorlorino nisbeton yiiksok mohsuldarliq niimayis
etdirmislor (Cadval 3).

Adi lobya niimunslorindo mohsuldarliq gostoricilori arasinda korrelyasiya olagolori
Oyranilmis vo olamotlor arasinda asagi vo orta statistik etibarli miisbot vo monfi alagolorin olmasi
askar edilmisdir (Cadval 4).

Bitkinin hiindiirliiyii 1 bitkido olan paxla say1 vo 1 m’-don mohsuldarliq olamatlori ilo
miisbot statistik ohomiyyotli asililiq niimayis etdirmig, bu olamotlorlo Pirson korrelyasiya
omsalimin qiymoti, miivafiq olaraq 1=0.339" vo r=0.402" toskil etmisdir. Osas mohsuldarliq
gostoricilorindon olan 100 donin kiitlosi, qeyd edildiyi kimi, I paxlaya qodorki hiindiirlik vo
paxlanin Olgiilori ilo orta vo agagi statistik etibarli korrelyasiya niimayis etdirmisdir. 1 bitkido
paxla vo don sayimnin artmasi ¢ox zaman paxla Olciilorinin, noticodo 100 donin kiitlosinin
azalmasina sobob olmusdur. Tadqiq etdiymiz kolleksiyada da 100 donin kiitlasi ils bir bitkids
paxla say1 (r=-0.123) vo paxlada don say1 (r=-0.230) arasinda monfi korrelyasiya askar edilmis,
lakin bu korrelyasiya statistik baximdan etibarli olmamisdir. Todgigatimizda 1 m*-don olan
mohsuldarliq, yalniz bitkinin boyu va bir bitkidon paxla say1 ilo 5% statistik shomiyyatli asililiq
niimayis etdirmisdir. Determinasiya omsali (R*) mohsuldarliqdaki variasiyanin 16%-nin bitkinin
boyu, 17%-nin iss bitkidon paxla say1 olamatlori ils izah olundugunu gostorir (Cadval 4).
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Cadval 4
Adi lobya niimunslarinin mahsuldarhq gostaricilori arasindaki korrelyasiya
. % 2 ‘g £ E
~ = =
Olamatlor =2 23 =3 % S E =] s
E 2 = [=~[ s: N » = %
= gé = = = nf g =)
] =% = S
o o
I paxlaya qodorki hiindiirliik 0.124 1
Bitkido paxlanim say1 0.339" -0.293 1
Paxlanin uznlugu 0.111 0.268 0.028 1
Paxlanin eni -0.088 0.153 -0.206 0.262 1
Paxlada donin say1 0.066 -0.377" 0364 | 0364" | 0.020 1
100 donin kiitlosi 0.318 0.532" -0.123 | 0426 | 0.413" | -0.230 1
mohsuldarliq q/m? 0.402° -0.079 0.410° | -0.053 | -0.045 | 0.178 | 0.041
*=P<0.05, **=P<0.01

Abseron ETB-ds yetisdirilmis adi lobya genotiplorinin todqiq olunmus slamatlorinin klaster
analizi gostordi ki, bu olamatlora géro niimunslor 3 osas klasters boliintir (Sokil 1).

Z L 3 E m] =] 10 is =0 zZz5
Lakbel JREL ] +————————— +———————— +————————— +—— +———————— +
AzePHL—Z02 © i —
AzePHA-TAS 5 S —
AGZ—1591 13 —
hzePHL-Z=23 = —
KE—1303 6 =0 —
hzePHL—-1% =5
K—15=z74% = —
hzePHL-S3 =1 —
AGZ—159%3 i1z — —
AzePHA-3 G/ 2 p=1 :I—
AzePHA—-13% 1 36
AG—3307 29 —
hzePHALAV—=Z135tC 35 —
AzePHA-TY 1 10 —
AzePHA-TYS i —
KE—13037 jcpu]
hzePHL-TY 22 33 —
hzePHL—=Z0O =3 —
Az=FHL—G I —
KE—3495 =3 —
hzegris s 26 —
hAzePHAL—tY 10 11 —
AzePHA-TY B 13 —
hzePHL—=Z10 == —
hzePHL-15 <3
hAzePHL— %9 32 —
hzePHL-=9 =8 —l—l
AzePHL-3 S 31
¥Terli FPigada 1 4|
Sekund=s 143
Sonesta 37 37
hz=ePHL-353 =]
K—140%3 =
KE—1303S 1a
AzeFHL—-15 1=
K—130%3 i5
AzePHL-Z27 277

Sakil 1. Adi lobya kolleksiyasinin komiyyat alamatloring gora qruplasmasi

1-ci klaster 26 niimunani 6ziinds birlosdirarak 2 subklasters boliiniir. Yiiksok boy gostoricisi
ilo se¢ilmis, lakin minimum mohsuldarliga malik AzePHA-t\1 genotipi 1-ci subklasterin ikinci
hissasinds yerlogmisdir. Paxlanin eni slamatino goéro maksimum giymoto malik yegano genotip
AzePHA-210 2-ci subklasterdo yer almisdir. 2-ci klaster on kigik klaster olmaqla 3 sortu 6ziinds
birlosdirir. Bu sortlar standart kimi gotiirilmiis Yerli piyada, AzePHA-29, AzePHA-36
niimunoloridir. Qeyd olunan sortlar yiiksok mohsuldarliq gdstoricilorine malik olmagla digor
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kolleksiya niimunslorindon forqlonmislor. 3-cii klaster 8 genotipi birlogdirmis vo iki subklasters
boliinmiisdiir. Bu klasterdoki biitiin genotiplorde bitki hiindiirliiyii vo 1 m*-don mohsuldarliq
olamotlorinin qiymaoti orta gostoricidon yuxari olmusdur (Sokil 1).

Tadqiqat illorinde (2020-2022-ci il) tarla soraitindo Gyronilon adi lobya kolleksiyasinda
gbobolok xostoliklorindon, osason, askoxitoz vo fuzarioza tosadiif edilmis, ilkin fenotipik
gostoricilorde antraknoz toradicilorinin olamoatlori geyds alinmamigdir. Todgigatin gedisinds Co-
4%, Co-6, Co-10 (Co-3*) davamlihiq genlori ilo ilisikli 3 SCAR vo 1 RAPD praymeri istifado
olunmusdur.

RAPD texnikasi ilo bagli doqiqlik vo tokrarilik problemlorino géra bu markerlar, o climlodon
OASI13 daha spesifik vo doqiq olan SCAR markerlorin aldo olunmasi {i¢iin istifado edilmisdir
(Queiroz et al., 2004). ilk tadqiq edilon praymer 8-ci ilisikli qrupda vo 3-cii xromosomun qisa
ciynindo yerlogon Co-4 lokusu ilo ilisikli olan OAS139s9 RAPD praymeri olmus vo oksor
nlimunolar ii¢lin gézlonilon 950 n.c. uzunluqlu bond olds edilmisdir (Sokil 2).

Sakil 2. Bazi adi lobya genotiplorindo OAS13 praymeri ilo amplifikasiya mahsullari

Lokusla ilisikli digor SHI8 (4.2 ¢cM) praymeri allel spesifik olaraq, Co-4” alleli ilo ilisikli
1100 n.c. dlgiistinds band sintez edir (Awale and Kelly, 2001). Todqiqgatda SH18 markeri ilo heg
bir nlimunoados amplifikasiya mohsulu olds edilmomisdir.

Ovvollor Honduras 35 kimi taninan Braziliya mangali qara lobyanin Ouro Negro sortunda
moveud olan Co-10 geni ilk olaraq miistoqil lokus kimi tosvir edilmigdir. Lakin sonralar Co-3
lokusunda yerlason allel (Co-3*) oldugu miioyysn olunmusdur. 4-cii ilisikli qrupda yerloson Co-
10 C. lindemuthianum gobaloyinin 23, 64, 67, 73, 81, 83, 87, 89, 95, 102, 117, 119, 343, 453,
1033, 1545 vo 1600 irglorine davamliligi tomin edir (Kelly JD and Vallejo VA, 2004). Co-10 ils
12,3 ¢cM mosafado yerlogson SF10,97, praymeri 6 niimunado 1072 n.c. uzunluqlu amplifikasiya
mohsulu sintez etmoya miivoffoq olmusdur. Homginin bir niimunads (AzePHA-20, Lonkoran) ~
650 n.c. uzunluqlu geyri-spesifik fragment sintez olunmusdur. Niimunslordon 3-ii yerli, digor 3-ii
iso introduksiya olunmug genotiplordir (Sakil 3).

Sakil 3. Adi lobya genotiplorinds SF10 praymeri ilo amplifikasiya mahsullar:

7-ci ilisikli qrupda olan Co-6 lokusu ilk dofs Katrachita sortunda askarlanmisdir.
Differensial sort AB 136 genotipidir. Bu sortda Co-6 geninin goboloyin 23, 31, 69, 453 (Kelly
JD and Vallejo, 2004) vo 73, 81, 89 vo 64 (Alzate-Marin et al., 2000) stamlarina qarst
davamliligi tomin edon gen oldugu tosdiq olunmusdur. Bununla belo, Co-6 lokusunun
Mezoamerika genofondunda antraknoza davamliligin tomin edilmosindo yiiksok effektivliys
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malik olmadigi miioyyon edilmisdir (Pastor-Corrales et al., 1995). Co-6 lokusuna 2,9 cM
mosafods yerloson SZ04ss; markeri ilo kolleksiyada polimorfizm miisahido edilmis vo miixtolif
uzunluqlu iki fragment sintez olunmugdur. PhotoCapt kompiiter proqrami ilo bondlorin uzunlugu
toyin olunaraq, yalniz 11 niimunado davamliliq lokusu ils ilisikli 567 n.c. uzunlugunda bond
askar edilmisdir.

Belolikla, todgigat naticosindo 37 adi lobya niimunasi mohsuldarliq gostoriciloring goro
qiymotlondirilmis, klaster analizi ilo qruplasdirmigsdir. Dendroqramda 2-ci klasterdo vo 3-cii
klasterin ikinci subklasterindo qruplasan 8 genotip (2022-ci ildo lokin nomrasi 1, 2, 15, 16, 19,
27, 28, 31) mohsuldarliq gostaricilorine gors diger niimunalorden iistliin olmuslar. Standart Yerli
piyada sortunun da daxil oldugu bu genotiplorin respublikamizin miixtalif bolgalorinds yiiksok
don mohsuldarligr sldo etmok iiclin becorilmosi mogsoduygun hesab edilir. Bunlar arasindan
AzePHA-29 hom yiiksok mohsuldarliga, hom do iri dono malik olmagqla digoerlorindon xiisusilo
forqlonmigdir. Kolleksiyada Co-4 lokusu on yiiksok tezliyo malik olmagla biitiin niimunslords
askar olunmus, bu ardicillifi Co-6 vo Co-10 (Co-3*) lokusu davam etdirmisdir. ©lds edilmis
naticolor 37 adi lobya genotipindon ibarot kolleksiyada antraknoza qarsi effektiv davamliliq
monbalorinin oldugunu gostormoklo valideyn formalarin vo Azorbaycanda adi lobya seleksiya
programlar1 torsfindon todqiq edilmoli olan davamli formalarin se¢ilmosino sorait yaradir.
Seleksiyagilar arzu olunan lokus vo miisbat agronomik gostaricilora malik niimunalari (K-13044,
K-13038, AzePHA-36) segcmok, homginin tosorriifatlarda vo seleksiya proqramlarinda istifads
etmoklo yerli aqro-iglim soraitino uygun yeni mohsuldar vo davamli sortlarin yaradilmasini
stiratlondirs biler.

NOTICOLOR

37 niimunadon ibarat adi lobya kolleksiyasinin biomorfoloji slamatlora gora qiymotlon-
dirilmosi naticosindo yiiksok mohsuldarliq gostoricilorino malik 8 genotip miisyyon edilmisdir.
Korrelyasiya vo reqresiya analizlori ilo bir bitkide paxla saymin (R*=17%) vo bitkinin
hiindiirliiyiiniin (R*=16%) vahid sahodon olan mohsuldarliga tosir edon osas olamot olmasi askar
edilmigdir. Tarla soraitindo Gyronilon adi lobya kolleksiyasinda ilkin fenotipik gostoricilordo
antraknoz olamatlori geydo alinmamisdir. 37 adi lobya genotipinin antraknoza davamliliq genlori
ilo ilisikli 6 SCAR markeri ilo skriningi naticosinds 36 niimunonin, yalniz Co-4 (RAPD markers
gora), 12-sinin Co-4 vo Co-6, 3-niin Co-4 vo Co—10(34), digor 3-niin iso (AG-1894, AzePHA-34,
AzePHA-210) Co-4, Co-6 vo Co-10 genlorino goro antraknoz xostoliyino davamli olmasi
miioyyon edilmisdir.
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OIIEHKA BUOMOP®OJOTMYECKHUX ITPU3HAKOB M1 YCTOMYUBOCTHU
K AHTPAKHO3Y KOJUIEKIIUU ®ACOJIN OBLIKHOBEHHOM

CeBna badaesa*, Typana 'acanoBa, Asima3 AcanoBa, Ader Mamenosa, Mexpamk A60acos
HUncmumym eenemuyeckux pecypcoe HAHA

B cBs3u ¢ pocTtoM MOTpPeOHOCTH B TPOAYKTaX MHUTAHUSA, KOPMOB, a Takke HEOOXOIMMOCTHIO
ceB00OOpOTa B COBPEMEHHOM CEIILCKOM XO35HCTBE 0OJBIIOE BHUMAHUE YAETSIETCs 0000BBIM KYIbTYpaM,
B ToM uucie Qaconmu. Dacons oObikHOBeHHAs (Phaseolus vulgaris L.), oTHocsmascs K poay
Phaseolus L., aBrnsercs 1IeHHBIM 3¢pHOOO0OBBEIM THUIIEBBIM PACTEHHEM C BBICOKOU IHINEBON IIEHHOCTHIO
U BKYCOBBIMH KauecTBaMH. AHTpPaKHO3 — OJHA M3 OoJie3Hel Hanboliee CHIIBHO MOpakarolas ceMeHa
¢aconu oObIkHOBeHHOW. [Ipn ONarompusATHBIX YCIOBHAX U Pa3sBUTHS aHTPAKHO3a PacHpOCTPaHSAICDH
ceMeHaMH, 00JIe3Hb MPEMATCTBYET pa3BuThIO (paconu, a Taxke Ha 40% u Ooree CHIKAET ypOKaHHOCTh U
KadecTBO 3€peH. BrIABNeHNE TeHOTHUIOB ¢ TeHAMH YCTOHYHMBOCTH K aHTPAKHO3Y, a TaKKe OIEHKa II0
MOp(HOOHONIOTHYECKUM TNpPU3HAKAM MOTYT CHOCOOCTBOBaTh pa3pabOTKe HOBBIX CTpPATErHi CEIEeKIUU
(hacomn oObIKHOBeHHOH. B HacTosmem wucciieqoBaHUM OBUTH  OIEHEHBI OmoMopdorormueckue
XapakTepucTuku 37 o0Opas3noB (acoim OOBIKHOBEHHOW W HCCJIEIOBaHA YCTOWYHUBOCTH K aHTPAKHO3Y C
ucrons3oanremM 1 RAPD u 3 npaiiMepo SCAR, accolMupoBaHHBIX ¢ TeHaMu ycToiunsoctu Co-47, Co-
6, Co-10 (Co-3"). B pesynpraTe aHamm3a BBIAETCHBI 8 TEHOTHIIOB C BBICOKOH MPOXYKTHBHOCTHIO.
KoppensiimnoHHO-perpecCHOHHBI  aHANW3 BBISBHIJI, YTO OCHOBHBIM TIOKa3aTeleM, BIHAIOIIAM Ha
NPOLYKTHBHOCTh ¢ | M’, sBIeTCS KOMMYeCTBO 0000B Ha pactenmn (R=17%). AHamm3 pe3ynbTaToB
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MmoKasajl, 4yTo M3 37 HCCleTOBaHHBIX 00pa3noB (aconmu y 36 00pas3LoB BBISBICHA YCTOHYMBOCTH K
aHTpakHO3y 3a cueT rera Co-4 (mo RAPD-mapkepy), y 12 o6pasios Co-4 u Co-6, y 3 obpaszuoB Co-4 u
Co-10 (3%, a apyrue 3 (AG-1894, AzePHA-34, AzePHA-210) Co-4, Co-6 u Co-10. Uudopmarnust o
reHax YCTOWYMBOCTH U MOP(POOHONIOTHYECKUX MPHU3HAKOB MOXET UCIOIb30BaThCs CENECKIIMOHEPaMH IS
otbopa HOBBIX o0OpasmoB (K-13044, K-13038, AzePHA-36) c xemaemMpIM T€HOM U TIOJOXHTEIHHBIMU
arpOHOMHMYECKHMHU XapaKTePUCTHKAMH, a TaKKe NS CO3LAHHMA HOBBIX NPUTOAHBIX ST MECTHBIX
KJIIMMAaTHYECKHUX YCIIOBUH, BBICOKOYPOXKANHBIX U YCTOMYUBBIX COPTOB.

Knioueewie cnosa: haconn, yposcaiinocms, anmpakno3s, knacmepnutii ananus, SCAR, RAPD

ASSESSMENT OF BIOMORPHOLOGICAL TRAITS AND ANTHRACNOSE RESISTANCE IN
COMMON BEAN COLLECTION

Sevda Babayeva*, Turana Hasanova, Almaz Asadova, Afat Mammadova, Mehraj Abbasov
Institute of Genetic Resources of ANAS

Due to the growing demand for food, feed, as well as the need for crop rotation in modern
agriculture, much attention is paid to legumes, especially beans. The common bean (Phaseolus vulgaris
L.), belonging to the genus Phaseolus L., is a valuable leguminous food plant with high nutritional value
and palatability. Anthracnose is one of the diseases severely damaging the seeds of the common bean.
Under favorable conditions for the development of anthracnose, the disease prevents the development of
beans, and significantly reduces the yield (by 40% or more) and the quality of the pods. Determination of
genotypes with anthracnose resistance genes and assessment of morphobiological traits will give impetus
to the development of new breeding strategies for common beans. In the present study, the
biomorphological characteristics of 37 accessions of the common bean were assessed and resistance to
anthracnose was examined using 1 RAPD and 3 SCAR primers associated with the resistance genes Co-
4, Co-6, Co-10 (Co-3%). As a result of the analysis, 8 genotypes with high productivity were identified.
The correlation-regression analysis revealed that the main trait affecting productivity per 1 m* is the
number of beans per plant (R>=17%). The results showed that out of 37 bean samples studied, 36 samples
had only Co-4 anthracnose resistance gene (according to the RAPD marker), 12 accession had Co-4 and
Co-6, 3 genotypes had Co-4 and Co-10 (3%, and the others 3 (AG-1894, AzePHA-34, AzePHA-210) had
Co-4, Co-6 and Co-10. Information about resistance genes and morphobiological traits can be used by
breeders to select new accessions (K-13044, K-13038, AzePHA-36) with the desired gene and positive
agronomic characteristics, as well as to create new high-yielding and resistant varieties suitable for local
agronomic conditions.

Keywords: common bean, yield, anthracnose, cluster analysis, SCAR, RAPD
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IRIBUYNUZLU HEYVANLARDA BIOTEXNOLOJI USULLARIN
TOTBIQIi ILO YERLI SORAITO UYGUN YUKSOK MOHSULDAR
CINSLORIN YARADILMASI

TELMAN CABBAROV", ILQAR SOLTANOV", QUDROT BOKIROV?,
GULARO SEYIiDOVA®, AYAZ MOMMODOV*

"Heyvandarhq Elmi Tadgiqat Institutunun Dayaq mantaqasi, Saki §. Oguz sossesi 11

2AMEA Saki Regional Elm Morkazi, Azarbaycan Respublikasi, Saki sohari, L.Abdullayev kiig., 24
SAMEA Genetik Ehtiyatlar Institutu, Azadlq pr.155.

*Xozor Universiteti, Mahsati kii¢. 41, Baki, Azarbaycan

quduret.bekiro@mail.ru

a.mammadov@khazar.org

Tadgiqat isinin maqsadi, biotexnoloji iisullardan istifads etmoakls yerli soraito uygun yerli az
mohsuldar inaklorin yiiksok mohsuldar garamal cinsinin bugalarimin toxumlar: ilo siini
mayalandirmaq, bir ne¢d nasl maloz heyvanlar almaq vo onlari yerli mallarla miiqayisoli sokilda
oyronmokdir. Naticada yiiksok mohsuldar yerli soraits uygun moloz inaklordon ibarst damazhq
yaradilmasina nail olmaqdir. F; nasildo malaz erkak buzovlarda sagri hiindiirliiyii 109 sm oldugu
halda, disi buzovlarda 3 sm, yerli buzovlardan 14 sm hiindiir olmusdur. dés qucumu erkok
molazlords disi moalazlordon 4 sm, yerli buzovlardan 19 sm ¢ox olmusdur. dosiin eni F; erkok
molazlords disilordon 2 sm, yerli buzovlardan isa 6 sm c¢ox olub. Badanin ¢ap uzununa gors erkak
moaloz buzovlarin olgiisii disilordon 2 sm, yerli buzovlardan 21 sm iistiin olmusdur. Badonin diiz
uzunu erkok moalaz buzovlarda disi maloz buzovlardan 2 sm, yerli buzovlardan 10 sm iistiin
olmusdur. Alinin eni erkak moalaz buzovlarda disilordan 1 sm, yerli buzovlardan 6 sm iistiin olugu
miisahids edilib. Todqiqat isinin aparildig1 zaman heyvanlarin yemlondirilmasina vo saxlanmasina
ciddi nazarat edilib. Bogaz heyvalar daim nazaratds saxlanilib. F; nasldo heterozislik uygun olaraq
cidov hiindiirliiyiinds 16%, sagr1 hiindiirlityiinds 13%, dés qucumunda 16%, dosiin eninds 28%,
badonin ¢op uzunuda 21%, badonin diiz uzunu 10%, alimin eni 12%, incik qucumunda iss 29%
olmusdur. 2020-ci ilin, aprel, may, iyun aylarinda Svis cinsli bugalarin toxumlari il3 siini yolla
mayalandirilmis vo 7 bas F; buzovlar alinmis. Onlarin boyatma vo inkisafi iizorinda nozarat
olunmusdur. Homin buzovlarin miixtalif yas doviirlorinds 1, 3, 6, 9 vo 12 ayhq yaslarinda onlarin
canh kiitlolori c¢okilmis vo eksteryer olgiilori gotiiriilmiisdiir. Yerli vo svis bugalarin toxumu ilo
mayalanmasindan alinan F; maloz buzovlarimin erkak va disi fordlorinin badan 6lciilori arasinda
heterozis qiivvasi tayin edilib. Erkak fordlorin F; naslinds badonin diiz uzunluguna gors heterozislik
9%, badanin ¢ap uzunlugu 1%, sagrmin hiindiirliiyii 6%, cidov hiindiirliiyii 4%, ddsiin eni 20%,
arxanin eni 23%, dosiin qucumu 4 %, alinin enind gora is3 10% olmusdur. Uygun olaraq F; disi
fordlarda badon 6lciiloring gora heterozislik valideyino nisbata yiiksok olmusdur. Bels ki, badonin
diiz uzunluguna gors heterozislik 8%, badanin ¢cop uzunlugu 8%, sagrimin hiindiirliiyii 9%, cidov
hiindiirliiyii 12%, désiin eni 20%, arxanin eni 19%, dosiin qucumu 5 %, alinin enina gors iss 22%
olmusdur.

Acar sozlor: toxum, malaz, gvis, inak, heterozislik, biotexnologiya, siini mayalanma, diri ¢oki
artimi

GIRIS

Conab ilham Oliyevin hoyata kegirdiyi mogsodyonlii siyasot noticesindo, Azorbaycanda
aqrar saha dziiniin yeni inkisaf morholosina gadom qoyub. Prezident ilham Sliyevin tapsirig ilo
kond tosorriifati Nazirliyi torofindon 6lko heyvandarhi§inin inkisafina dair dovlst proqrami
hazirlanib.
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Programin asas magsadi 6lkads yeni tosarriifatciliq totbiq etmokls heyvanlarin cins torkibini
yaxsilagdirmaq, mohsuldarligi artirmaqdir. Programin yerino yetirilmasi ilo hevan mongali
mohsullarin istehsali artacaq, yem ehtiyatlari, oriis vo otlaq saholori daha somorali istifads
edilocakdir.

Mohsuldarligin artirilmasi, fermerlorin golirinin artirilmasina, onlarin maddi rifah halinin
yaxsilasmasina da sorait yaradacaqdir.

Bitki vo heyvanlarin seleksiyasinda heterozis qiivvasi xiisusi yer tutur. Belo ki, miixtolif
novlori, irqlori, heyvan cinslorini vo bitki sortlarini ¢arpazlasdirdigda birinci nasil hibridlor bir
sira olamaotlori vo xiisusiyyatlori ilo oksoron valdeyin formalarindan iistiinliik toskil edir. Birinci
nasil hibridlori bir-biri ilo carpazlasdirdigda novboti nasillordo heterozisin effekti zoifloyir.
(Seydaliyev, 2001)

C.Darvin hibrid giiciiniin somaraliyini “Heyvan vo bitkilorin ev soraitindo doyisgdirilmasi”
osarindo elmi cohatdon osaslandirilmigdir. Kiilli miqdarda faktlara osaslanaraq, yaxin qohumluq
clitlogmasinin zararli vo uzaq qohumluq ciitlosmalarinin iso xeyirli tasiri hagqinda miioyyan fikra
golorok bunu “Tabiotin bdylik ganunu” adlandirmisdir. Hibrid giiclinii, orqanizmin inkisaf
stirotinin yiiksolmosi vo noslin dolliik gabiliyyotinin artmast kimi giymotlondirmis vo bunun
sobabini ciitlogdirilon formalarin, daha dogrusu ziqotani toskil edocok gametlorin keyfiyyot
miixtolifliyinin naticosindo gormiisdii (Japsun, 1941).

Heterozis, molozlor vo onlarin saf cins valideynlori arasinda fenotipdoki forqdir (Notter et
al., 2013).

Heyvan yetisdirmasindo bu, adston orta valideyn heterozisi vo ya F; ¢arpazinin 2 valideynin
orta gostaricisindon {istiin olmasi kimi ifado edilir (Dickerson, 1969, 1973) vo novlor arasinda
bas verdiyi gostorilmisdir (nozordon kegirilmigdir: Sheridan, 1981). Orta valideyn doyerindon
konarlagmalar miisbat vo ya monfi ola bilar, lakin osason faydali hesab olunur (Powers, 1944).

MATERIAL VO METODLAR
Elmi todqiqat isi Zaqatala rayonu Tala kondindo yerloson iri buynuzlu garamal vo Svis
cinslorindon ibarat heyvanlar tizorindo aparilib.

K.B.Svegin heterozis indeksini asagida gostorilon diisturla toyin etmisdir.
Ei’l _E m
H, =——22.100%,
E,,
burada: H; — heterozis indeksi;
E, — I nasilda alinan har hansi bir alamat,
E, » — valideyn orqanizmin hor hansi olamati (Ceunn K.b., 1967).

Q.M.Bokirov “Istehsalat iiciin yeni yiiksok mohsuldar tut ipokqurdu hibridlorinin bioloji
gostaricilorinin dyronilmasi” mogqalosinds geyd olunur ki, bioloji gostaricilorino gors hazirda
istehsalatda genis yayilmis Soki-1 x Soki-2 hibridlordon xeyli yliksokdo durur. Bir qutu qurddan
alinan barama mohsuluna goro dyranilon hibridlor orta hesabla yaz mdvstimiindo 16,1%, yayda
11,0%, payizda 6,8% nozaratde hibridlordon yiliksok mohsuldarlifa malik olmusdur (©zimova,
Bokirov, 2006).

Q.M.Bokirov, Q.A.9zimovanin “Miixtalif cogtafi miihit goraitindon gotirilmis cinslorin bio-
loji gostoricilorinin dyronilmasi “mogalosinds qeyd olunur ki, miixtolif movsiimlordo vo mov-
stimloraras1 yemlomo noticosindo yliksok yasama qabiliyyatine vo ipokliliye malik olan cinslari
se¢gmok miimkiindiir (9zimova, Bokirov, 2010).

Respublikamizda heyvanlar siini mayalandirmaq, onlarin cins torkibini yaxsilagdirmaq vo
mohsuldarligini artirmaq isi mithiim mosalolordon biridir. Bu miitoroqqi tisuldan genis miqyasda
istifado edorok yiiksok sinifloro monsub olan toradicilorin toxumu ilo ana heyvanlari
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mayalandirmagqla qisirligin vo eyni zamanda ciitlosmo zamani yayila bilocok bir sira xostaliklorin
qarsisini almaq miimkiindiir. Bu heyvandarligin biitiin sahalorindo seleksiya damazliq islorinin
keyfiyyotinin artirtlmasina vo hor bir mohsuldar inok vo qoyunlardan 1 bala alinmasina zomin
yaradir. Kegon osrin baslangicinda iso Svis cinsi Amerikaya yayilmaga baslamigdir. Cinsin on
yaxsl Xxisusiyyotlori onlarin adaptasiya qabiliyystinin yiiksok olmasidir. Svis mallarin
konstitutsiyas1 mohkomdir, orta ¢okilidir. Rongi qonurdur, kiilvo bozumtul rongloro tosadif
edilir. Rangindoki digor xiisusiyyat clidovdan quyrugun kokiindon uzanan agiq rongli zolaqdir.
Bu zolaq enli, ensiz, biitov vo kosik halda tosadiif olunur. Yaxst yemlomo goraitindo laktasiya
dovriinds (4% yagliliqgda) 4000-4500 kq siid verir.

Orta doracads tezyetiskondir. Inoklorin canli kiitlosi 580 kq, bugalar iso 800 -1200 kq-dir.
Otlik keyfiyyati yliksokdir, yerli goraito doziimlii olub, yaxs1 adaptasiya olunur. Sivis inoklorin
buzovlart doguldugda 40 kq canli kiitloys malik olurlar. ©gor optimal boslomo vo saxlanma
soraiti yaradilarsa, onlar ¢cox intensiv surotdo boy atirlar. Belo ki, artiq 12 ayliq danalar 200 kq,
18 ayhiqda iso 350-370 kq canli kiitloys malik olurlar. Kokoltmoys qoyulmus cavan heyvanlar
sutkada 800-1 gram ¢oki artimi verirlor. Ot ¢iximi 50-60% toskil edir. Bu cinsdon istifads edorak
Rusiyada Kostroma, Lebedin, Ala-tau, Karpat qonuru, Azarbaycanda iso Qafqaz qonuru cinslori
yayilmigdir. Bu cins respublikamiz {igiin xiisusi shomiyyat kosb edir. Qeyd etmok lazimdir ki,
Sivis vo Simmental cinslori, respublikamizda ilk dofs alman fermerlori torofindon vo Boylik
Qafgaz mallar1 ilo uzunmiiddotli carpazlasma aparilmis (sivislosdirma) vo naticads Azorbaycan
Elmi Todgigat Heyvandarliq Institutunun alimlori torofinden, 1960—c1 ildo Azorbaycan brendi
olan Azorbaycan Qonuru mal cinsi yaradilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Yerli vo Svis bugalarin toxumu ilo mayalanmasindan alinan F,; erkok moloz buzovlarinin
cidov hiindiirliiyli disi moloz buzovlardan 3 sm, yerli buzovlardan iso 16 sm ¢ox olmusdur
(Cadval 1).

Cadval 1
Yerli va Svis bugalarin toxumu ilo mayalanmasindan alinan F; maloz buzovlarimin badan
olciilarinin miiqayissli gostoricilori, sm

No.| Bodon dlgiilori | [1Melzbuzov | Fymalzbuzov |y pp  0v | Heterozislik, %
erkok disi
1 | Cidov hiindiirliiyti | 107 104 91 16
2 | Sagr hiindiirliyii 109 106 95 13
3 | Dés qucumu 124 120 105 16
4 | Dosiin eni 24 22 18 28
5 | Badonin ¢op uzunu | 117 115 96 21
6 | Badonin diiz uzunu | 100 98 90 10
7 | Alinin eni 20 27 21 12
8 | Incik qucum 16 15 12 29

Sagr1 hiindiirliiyli moloz erkok buzovlarda F; nasildo 109sm oldugu halda, disi buzovlarda
3sm, yerli buzovlardan 14 sm hiindiir olmusdur. Dés qucumu erkok molozlords disi molozlorden
4 sm, yerli buzovlardan 19 sm ¢ox olmusdur. Dosiin eni F; erkok molozlorde disilordon 2 sm,
yerli buzovlardan iso 6 sm ¢ox olub. Badonin ¢op uzununa goro erkok moloz buzovlarin 6l¢iisii
disilordon 2 sm, yerli buzovlardan 21 sm iistiin olmusdur. Bodonin diiz uzunu erkok moloz
buzovlarda disi moaloz buzovlardan 2 sm, yerli buzovlardan 10 sm {iistiin olmusdur. Alinin eninin
erkok moloz buzovlarda disilordon 1 sm, yerli buzovlardan 6 sm {iistiin oldugu miisahids edilib.
Tadqgiqat isinin aparildigi zaman heyvanlarin yemlondirilmosine vo saxlanmasina ciddi nazarat
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edilib. Bogaz heyvalar daim nozarotds saxlanilib.

Alinmis F; nosildo heterozislik uygun olaraq cidov hiindiirlityiindo 16%, sagri hiindiir-
lilytindo 13%, dos qucumunda 16%, dosiin enindo 28%, badonin ¢op uzunuda 21%, badonin diiz
uzunul0%, alinin eni 12%, incik qucumunda iso 29% olmusdur.

Cadvalds 2-do 3 ayliq yerli vo hibrid buzovlarin badon 6l¢iilori verilib. Cadvaldon aydin
olur ki, yerli buzovlarin erkok vo disilorinin badon uzunlugu 94-95 sm oldugu halda, hibrid
buzovlarin badoninin diiz uzunlugu 103-102 sm olmusdur. Yoni hibrid buzovlarin badsninin diiz
uzunlugu yerli cinslordon 7-8 sm ¢ox oldugu miisahids edilib.

Cadval 2
Yerli erkok va disi buzovlarin miiqayisali tohlili
Ne Badon olciilori Yerli disi F; disi buzov Heterozislik, %
buzov (inv\e 107767)

1 Boadonin diiz uzunlugu 94 102 9

2 Badanin ¢op uzunlugu 82 83 1

3 Sagrimin hiindiirliiyii 80 85 6

4 Cidov hiindiirliiyii 80 83 4

5 Dostin eni 20 24 20

6 Arxanin eni 22 27 23

7 Dosiin qucumu 92 96 4

8 Alinin eni 10 11 10

Ne Badoan olciilari Yerli disi F,; disi buzov Heterozislik,%

buzov (inv Ne 107767)

1 Badanin diiz uzunlugu 95 103 8

2 Badonin ¢ap uzunlugu 80 86 ]

3 Sagrinin hiindiirliiyii 82 89 9

4 Cidov hiindiirliyii 75 84 12

5 Dosiin eni 20 24 20

6 Arxanin eni 21 25 19

7 Dosiin qucumu 91 96 5

8 Alinin eni 9 11 22

Bodonin ¢op uzunlugu yerli buzovlarda 80-82 sm, hirid buzovlarin erkok vo disilorinin
badoninin ¢op uzunlugunuun iso 83-86 sm olmagla, yerli cinslorin badoninin ¢op uzunlugundan
3-4 sm ¢ox oldugu miisahide edilib. Umumiyyatlo badonin biitiin 6lciilori yerli buzovlarin erkok
va disilorine nisbaton hibridlorin F; naslindo 3-4 sm ytiiksok olmusdur.

2020-ci ilin, aprel, may, iyun aylarinda Svis cinsli bugalarin toxumlar1 ils siini yolla
mayalandirilmis vo 7 bas F; buzovlar alinmis. Onlarin boyatma vo inkisafina nozarot
olunmugdur. Homin buzovlarin miixtalif yas dovrlorinds 1, 3,.6, 9 vo 12 ayliq yaslarinda canli
kiitlolori ¢okilmis vo eksteryer oOl¢iilori gotiiriilmiisdiir.

Yerli vo gvis bugalarin toxumu ilo mayalanmasindan alinan F; maloz buzovlarinin erkok vo
disi fordlorinin badon 6l¢iilori arasinda heterozis qlivvasi toyin edilib.

F nasl erkok fordlorin badonin diiz uzunluguna goérs heterozislik 9%, badonin ¢op uzunlugu
1%, sagrinin hiindiirliiyli 6%, cidov hiindiirliiyti 4%, ddsiin eni 20%, arxanin eni 23%, doslin
qucumu 4 %, alinin enino gors iso 10% olmusdur.

Uygun olaraq F, disi fordlordo badon dlgiilorine gors heterezislik valideyino nisboto yiiksok
olmudur. Belo ki, badonin diiz uzunluguna gors heterozislik 8%, badonin ¢op uzunlugu 8%,
sagrinin hiindiirlityii 9%, cidov hiindirliyii 12%, dosiin eni 20%, arxanin eni 19%, dosiin
qucumu 5 %, alinin enino goro iso 22% olmusdur.
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NOTICOLOR
Apardigimiz elmi todqiqat isindo asagidaki naticolor alds olunub:
1. Yerli vo Svis bugalarin toxumuilo mayalanmasi aparilan todqiqat isi zamani yerli cinsloro
nisbaton mohsuldarligin 20-30% artmas1 miioyyan edilmisdir.
2. Yerli mala nisboton Svis bugalarin toxumu ilo mayalanmadan alinmig moloz buzovlar, eyni
rasionla yemlondirilmosino baxmayaraq, daha yaxsi ¢oki artimi vermisdir.
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CO3JAHHME BBICOKOIPOAYKTHUBHBIX NOPOJ KPYITHOPOI'ATHIX, ITIOAXOAAIIINX
K MECTHBIM YCJIOBUAM, IYTEM IPUMEHEHUA BUOTEXHOJOTI'MYECKHUX
METOJOB Y ’KHNBOTHBIX

Teanman JIxxa66apos'”, Miubsrap Conranos'’, I'yaper Bakupos?,
I'ionapa CenmoBa’, Asi3s Mammaos
! Onopnas cmanyus HUU sicueomnosoocmea,
? [lexunckuii pecuonanvhuiii nayunwiii yenmp HAHA,
 Hnemumym 2enemuueckux pecypcos HAHA;,
*Vuusepcumem Xazap

Llenpr0 Hay4yHO-HCCIIEAOBATENIBCKOH pPAOOTHI SABISIETCS HCKYCCTBEHHOE OCEMEHEHHE MECTHBIX
MaJONPOAYKTUBHBIX KOPOB, INPHUTOAHBIX JUIsI MECTHBIX YCJIOBUH, CEMEHaMH BBICOKOIPOAYKTHBHBIX
OBIKOB-KapaMaJIOB, IOJIY4YEHHE HECKOJBbKHX IIOKOJEHHUH IIOMECHBIX MHBOTHBIX M H3YyUYCHHE WX B
CPaBHUTENBHOM IOPAJKE C MECTHBIM CKOTOM. B pesynbTraTe ynaeTcs co3iaTh MOPOAY MOMECHBIX KOPOB,
MOAXOJSILYIO JUIl MECTHBIX YCJIOBHUI C BBICOKOH NPOIYKTUBHOCTBIO. B mokoneHuun F; pocT moMecHbIX
TENAT-caMIOB cocTaBisul 109 cM, a TensaT-caMoK OBUTH BBIIIE MECTHBIX TENAT Ha 3 ¢M u 14 cM. pa3mep
IpyId y CaMIoB moMecel ObuT Ha 4 cM Oouibllle, YeM y CaMOK momeceil, 1 Ha 19 cM y MECTHBIX TEJST.
IIMpUHA TPy y camiioB rnomeceid F, O6puta Ha 2 cM Gojiblle, 4YeM y caMoK, U Ha 6 cM OoJjbIle, 4eM y
MeCTHBIX TenaT. [lo momepedHoi njMHE Teida pa3Mephl MOMECHBIX TENAT-CaMIIOB OBIIM Ha 2 CM BBIIIIE,
YeM y caMoK, ¥ Ha 21 cM BBbIllIe, 9YeM Y MECTHBIX TendT. [Ipsmas qnHa Tena y TOMECHBIX TeNAT-CaMIIoB
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ObuTa Ha 2 CM BBILIE, YeM Yy MOMECHBIX TEJIAT-caMOK, H Ha 10 cM BbIe, 4eM y MecTHBIX Tear. Llupuna
710a y TOMECHBIX TEIAT MY>KCKOro Tona Obiia Ha 1 cM Oonblie, YeM y caMoK, u Ha 6 cM OoJiblle, 4eM y
MECTHBIX TenAT. B Xoze uccienoBaTensCckol pabOTHl KOPMIICHHE M COJEp)KaHHE XKMBOTHBIX CTPOTO
KOHTposMpoBaiuch. CTeNbHbIE KOPOBBI IMOCTOSIHHO HAXOIMWJIMCh IO KOHTpoieM. B mokonenunn F
retepo3uc coctaBui 16 % mo BeicoTe B Xonke, 13 % mo BeicoTe B X0nke, 16 % no mupune rpyau, 28 %
no mupuHe Tpynu, 21 % mo GokoBoil anmuHe Tynosuma, 10 % mo npsmol anuHe Tynosuma, 12 % mo
mmpuHb 10a ¥ 29% mmHBl naxa. B amnpene, mae, ntone 2020 roma ObIJIO MPOBEAECHO MCKYCCTBEHHOE
ocemenenmne 7 TensaT F, cemenamu mBeinapckux ObIKOB. WX OKpacky W pa3BUTHE KOHTpOJMpoBaiu. B
Bo3pacte 1, 3, 6, 9 u 12 MecsilieB y 3THX TENAT B3BEIIMBAIU KUBYIO MacCy U MPOBOAMIIN 3KCTEPbEPHBIE
n3Mepenus. Cruity retepo3uca Onpeaessuid MeKAy pa3MepaMH Tella CaMLIOB M CAMOK MTOMECHBIX TensT Fy,
MOJYYEHHBIX OT OCEMEHEHHs CIEepPMOH MECTHBIX OBIKOB M ObikoB mopoasl LIBun. B mokxonennu F,
CaMIIOB T€TEePO3HC IO MPSAMOH ANMHe Teda coctaBua 9 %, 6okoBoii amHe Tena 1 %, BeicoTe B Xonke 6 %,
BbICOTE B XOJKe 4 %, mupune rpyau 20 %, mupune cnussl 23 %, mupune rpyad 4 % u n0y. mmpuHa
10%. CooTBeTCTBEHHO, caMKH F| ObUIM KpynHEe 1O pa3Mepy Tela, YeM TeTepO3UIOTHBIN ponuTenb. Tak,
reTepo3ucC MO MPSMOM JIHMHE TYJIOBHIIA cocTaBUI 8 %, Mo OOKOBOI IMHE TynoBUIIA 8 %, 1O BRICOTE B
xonke 9 %, no BeicoTe B Xonke 12 %, no mmpune rpyau 20%, mmpuHa ciuebl 19%, mupusa rpyau 5%,
mmpuHa J16a 22%.

Knroueevle cnosa: cema, zudpuo, wieuy, Koposeda, zemepo3uc, 6UOMEXHON02UA, UCKYCCHBEHHOE
ocemenenue, RPUPOCHL HeUGoil Maccol

CREATION OF HIGH PRODUCTIVITY BREEDS SUITABLE TO LOCAL CONDITIONS BY
APPLICATION OF BIOTECHNOLOGICAL METHODS IN LONG-HORN ANIMALS

Telman Jabbarov'’, Ilgar Soltanov'’, Gudrat Bakirov’, Gulara Seyidova3, Ayaz Mammadov*
! Support station of Animal Husbandry Research Institute;
? ANAS Sheki Regional Science Center;
3 ANAS Institute of Genetic Resources,
‘Khazar University

The purpose of the research work is to artificially inseminate local low-yielding cows suitable for
local conditions with the semens of high-yielding Karamal bulls, to buy several generations of crossbred
animals and to study them in a comparative manner with local cattle. As a result, it is possible to create a
breed of crossbred cows suitable for local conditions with high productivity. In the F, generation, the
height of the crossbred male calves was 109 cm, while the female calves were 3 cm higher and 14 cm
higher than the local calves. breast size was 4 cm more in male crossbreeds than in female crossbreeds
and 19 cm in local calves. breast width in F; male crossbreds was 2 cm more than that of females, and 6
c¢cm more than that of local calves. According to the lateral length of the body, the size of the crossbred
male calves was 2 cm higher than the females, and 21 cm higher than the local calves. The straight body
length of male crossbred calves was 2 cm higher than female crossbred calves and 10 ¢cm higher than
local calves. The width of the forehead in male crossbred calves was observed to be 1 cm higher than that
of females and 6 cm higher than that of local calves. During the research work, the feeding and keeping of
the animals was strictly controlled. Pregnant cattle were constantly kept under control. In the F,
generation, heterosis was 16% at withers height, 13% at withers height, 16% at breast width, 28% at
breast width, 21% at lateral length of body, 10% at straight length of body, 12% at forehead width, and
29% at inguinal length. In April, May, June of 2020, 7 F, calves were artificially inseminated with the
seeds of Swiss bulls. Their coloring and development was controlled. At the ages of 1, 3, 6, 9 and 12
months, the live weight of those calves was weighed and exterior measurements were taken. The force of
heterosis was determined between the body sizes of male and female F; crossbred calves obtained from
insemination with the semen of local and Swiss bulls. In the F; generation of male individuals, heterosis
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for body straight length was 9%, body lateral length 1%, withers height 6%, withers height 4%, chest
width 20%, back width 23%, breast width 4%, and forehead width 10%. Accordingly, F, female
individuals were higher in body size than the heterozygous parent. So, the heterosis according to the
straight length of the body was 8%, the lateral length of the body was 8%, the height of the withers was
9%, the height of the withers was 12%, the width of the breast was 20%, the width of the back was 19%,
the width of the breast was 5%, and the width of the forehead was 22%.

Keywords: semen, hybrid, Swiss, cow, heterosis, biotechnology, artificial insemination, live weight
increasing
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BJIUSIHUE LACTOBACILLUS DELBRUECKII SPP. LACTIS A7 HA POCT
L. MONOCYTOGENES 302 B MOJIEJIBHBIX OBPA3IIAX CBIPA

BYCAJIA 3YJIOUI'APOBA', CAUB FIOJII)AXMEI[OBZ*
1. Yuueepcumem Oonap Hypoy,e. baxy, yn. Kopoeny Pazumos - 2
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MoJsiouHoKkMC/IbIe 0aAKTEPUU UTPAIOT KJIYEBYIO PoJib B Mpoliecce U3roToBJjeHus ¢pepMeHTH-
POBaHHBIX NHIIEBBIX NPOAYKTOB. OHM 00/1a7a10T O0IIENPU3HAHHBIM CTATYCOM 0€30MacCHOCTH
(GRAS) 1 mupoxo NpUMEHSIOTCSl B NMHUIIEBOH NMPOMBINICHHOCTH, B MeIMIHHEe U ()apMAaKOJIOIHH.
MoJioyHOKHC/IbIe 0aKTepUH B COCTaBe MPOAYKTOB 3alMIIAIOT HUX OT MATOreHHbIX MHKPOOP-
TAaHU3MOB, NMOCPEICTBOM CHHTE3a M CEKpellUM B cpely AHTHMHKPOOHBIX MeTA00JUTOB, B TOM YHCjIe
U 0akTepuouuHoB. OMHON U3 oNacHBIX 00J1e3Hel ABJIseTcH JucTepuo3. Bo3oyaurean 3Toii 001e3HU
Listeria monocytogenes 00bIMHO MOPAkKAET JHI €O €J1a00ii HMMYHHOH CHCTEeMOM, KEHIIUH U JAeTeil.
Lactobacillus delbrueckii spp. lactis A7 - uarudupyrommii poct L. monocytogenes, 0b171 N30J1MPOBaH
HAMM U3 I'PYAHOT0 MOJIOKA. B HACTOSIIUX Mccae0BAHUAX MbI HCCIEI0BAIN BO3MOKHOCTH KOHT-
POJMPOBAHUS POCTA JAHHOTO MATOreHA B MpPoIecce WU3TOTOBJIEHHS MOJEJIbHBIX 00pa3loB ChIpa in
situc momombio L. delbrueckii spp.lactis A7. MoaejJbHbIe ChIPpHBbIE 00pa3Ibl ObLTH U3TOTOBJIEHBI U3
00e3;KMpeHHoro MoJIoKa. Bece mpoueaypbl 3KcepMMeHTa NPOBOAWIM B aceNTHYECKUX YCIOBMSAX.
Turp OakTepuoumHa B cocTaBe cbipa omnpeaeiassii MeroaoM auddysun. Yucaennocrs L.
monocytogenes onpenensijiu Ha PALCAM-arape.B cpene, 6oratoii ¢ KOMIoHeHTaMH cbIpa, pocT L.
delbrueckii spp.lactis A7 yseanuniach B 1,5 paza. MakcuMaiabHbI THTP 0aKTepHOLMHA B cpele
obl1 1600 IIE/r. Ilocne 12 4 B TBOpore THTP OAaKTepHMOLMHA HAYaJ JHHEHHO CHUKATHCS.
Heiitpanbnas cpeaa (pH 6,6) B koHLe nmpouecca M3roToBJjieHUusi chipa omyctuiiocsk 10 pH 5,2. B
npucyrcrBue L. delbrueckii spp.lactis A7 umcio kjerok Listeria tBopore or 3 logKOE/r
cokpatuiach A0 1,3 logKOE/r u ocraBajoch Ha TOM e YpPOBHe /0 KOHIa 3KcIepuMeHTOB. B
npucyrcreue 1600 IIE/mMa OakrtepmonmuHa HaOJgionancs pe3Kuil cnax B 4YuciaeHHoctH L.
monocytogenes 302 B KOHIIe IEPBOIO ke yaca mHKyoamuu. B mepuox mexay 15 u 184 yncjieHHOCTH
NONyJIAUM B cocTaBe TBopora onmyctuiach A0 1,2 logKOE/r. Ognako, nocjie 3Toro BpeMeHn Ha0-
Jionajcs poct narorena 10 2 logKOE/r. IlosrydeHHbIe pe3yJIbTaThl NOKa3bIBAIOT, YTO ¢ MOMOIIBIO
0aAKTepPUOIMHOTEHHBIX CTAPTOBBIX KYJbTYP MOJOYHOKHCIBIX 0aKTepuil M caMUX 0aAKTepPHOLMHOB
MOKHO KOHTPOJUPOBATHL PoOcT L. monocytogenes 302. Ilpu 31oM, 3¢ ¢deKTUBHOCTL IMITAMMA-
NMPOAYLEHTA NPOosIBJIsieTcs: 00JIbIe, T0 CPABHEHHIO ¢ MPenapaToM 0aKTepHOLMHA.

Knioueevie cnosa: coip, Lactobacillus delbrueckii A7, 6akmepuouun, Listeria, ouokonmpoino

BBEJIEHUE

Monounokucneie Oakrepun (MKB) mmpoko pacmpoctpaHensl B mpupojge. OHU paciien-
JAIOT YTJICBOJbBI 10 MOJIOYHOH KHCJIOTBI, TEM CaMbIM CHHXXAIOT pH Cpeabl 1O KPUTUYCCKOTO JJIA
pocta Opyrux MUKpoOoB, 3HaueHus. Kpome momouHod kuciorei MKB CHHTE3MpyrOT Takke
Apyruc OMOJIOrMYECKU aKTUBHEIE KOMITOHCHTEI, TAKHEC KaK, IICPECKHUC BOOAOPOIa, 6aKT€pI/IOIII/IHBI u
T. 1. DTH CBOMCTBA MO3BOJISIOT UM JIOMHHUPOBAThH HAJ COMYTCTBYFOIIUMH IOMYJISIUSIMHU APYTUX
MHUKPOOPTaHU3MOB, YTO CO34ACT YCJIOBUA IJIA UCIIOJB30BaHUA HUX B KAa4YCCTBC CTAPTOBLIX WA
3alIUTHBIX KYJIbTYP JUISI M3TOTOBJICHUS Pa3IMYHBIX (EPMEHTUPOBAHHBIX IMPOAYKTOB pac-
TUTEIIEHOTO M KUBOTHOTO Tipoucxoxacaus (Egan et al., 2016; Morandi et al., 2019).

[Ipu oTCyTCTBMM HaJUIeKAIUX THTHCHUYECKHX YCJIOBUH HE PEIKO B IMPOLECCE H3rO-
TOBJICHUH TaKUX IMPOAYKTOB B UX CLIpbeBOﬁ COCTaB MonagaroT pasindHbIC YCIIOBHO MMAaTOICHHBLIC
Y TIaTOTEeHHbIE OAKTEPHH, OJJHUM W3 KOTOPBIX SIBIISICTCS Listeria monocytogenes. DTOT NMATOTCH
SIBJIICTCSL BO30YIUTEIIEM JTUCTEPHO03a, O0JIC3HH IMOPaKAIOIIEH OOBIYHO JIUI CO C1ab0i HIMMYHHOM
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cuctemol, xeHiuH u gereir (Baka et al., 2014). bonee 90% OOBHBIX C JUCTEPUO30M HYXK-
JaroTcs B cranpoHapHoM jedeHnn B OonmpHHIAx (Cordoba et al., 2022). st 60pb0BI ¢ nHcTe-
PHO30M MHIIEBOTO MPOUCXOXKICHHSI ObLIIO ObI MOJIE3HO BOBJICYCHUE B IMPOIECC W3TOTOBICHHUS
(epMEHTHPOBAHHBIX TPOAYKTOB, OakTepuolmHOreHHbIXx mTamMmmoB MKDB, oOmamarommx aHTH-
MUKPOOHON aKTUBHOCTBIO, TaK-KakK, NMPUCYTCTBUE HEKOTOPBIX 3TUX OAKTEPH TO3BOJISIIO OBI
KOHTPOJIMPOBATh U MPEAYNPEIuTh pocT L. monocytogenes B yXe TOTOBBIX K YIOTPEOJICHUIO
KHCIOMOJIOYHBIX TpoaykTax (Panebianco et al.,, 2021; Kondrotiene et al., 2018). Onnaxo,
OCHOBHAs TMpo0OJieMa WCIIOJIB30BaHMS OalleTPHONMHIIPOAYIUPYIOMNX OakTepuid B Mporecce
W3TOTOBIICHUSI TIPOJTYKTOB (DepMEeHTAIlMH, 10 MHEHHUIO Psijia aBTOPOB, CBSI3aHA C AHTUMHKPOOHOM
3G GEKTUBHOCTBIO i1 Situ, HA KOTOPYIO MOTYT OTPHUIIATEIBHO BIUATH Pa3IMuHbIe (JaKTOPHI, TAKHE
KaK CBsI3bIBAaHME OAKTEPHOIIMHOB C KOMIIOHCHTAMHU IHIIM, WHAKTUBAIUS IPOTEa3aMH, H3Me-
HEHHsI PACTBOPUMOCTH W 3apsia, M3MEHEHHS KIETOYHOW MEMOpaHBI aTaKyeMbIX OaKTepHid
(Ganzle et al., 1999). Nmerorcs cooOiieHust 00 akTUBHOCTH JIAKTOOAKTEpUH in sifu BO BpeMs
¢depmenranuu 3akBacku (Corsetti et al., 2004; Settanni et al., 2005). CoobmeHuit 0 IpoayKIHA
WHTUOMPYIOIIUX TENTHIOB in Situ B MOJOKE, OCOOCHHO M3 3aKBACOYHBIX INTAMMOB JIAKTO-
OakTepuii peacTaBuTeNed MUKPOQIIOPH MOJIOYHBIX MPOAYKTOB, OY€Hb MaJibl U OOBIYHO HOCST
HEOIHO3HAYHBIN XapaKTep.

BoraTslii cocTaB ¢ MOJIE3HBIMH JUTS JIFOJICH MHTPEIUCHTaMU (BUTaMUHBI, )KUPBI, CBOOOIHBIC
AMHHOKHUCIJIOTBI, MHHEPAJIbl U T.J.) U JAPEBHUC TPAJUIUN H3TOTOBJICHUS CHIPHBIX HW3ICIHIM, a
TaKKe MHUPOKOEe Pa3sHOOOpa3We 3TOr0 IEHHOTO MPOAyKTa OOYCIIOBIMBAIOT OTPOMHBIN CIIPOC B
HUX CPEJM HaceJIeHHUs BCEro MHpa, B TOM 4ucie u B Azepbaiikane (©hmadov, 2006).

Lactobacillus delbrueckii spp. lactis A7 Obul W30JMpPOBAaH HaMH M3 TPYIHOTO MOJIOKA.
Itamm o0naman MUPOKUM CIIEKTPOM AHTUMUKPOOHON aKTHUBHOCTH W WHTHOMPOBA POCT
L. monocytogenes B ycnoBusix in vitro (Gililohmadov vo b., 2017). Llensio HacTOSIHMX HCCIEHO-
BaHUI SBUJIOCH M3YYEHUE OCOOCHHOCTH POCTAa JAHHOTO MATOr€Ha B MOJICJIBHBIX 00pa3siiax Chipa
in situ B IPUCYTCTBUM OAKTEPHOLIMHOTEHHOTO mTamma L. delbrueckii spp.lactis A’.

MATEPHUAJIBI U METO/bI

MopnenbHble ChIpHBIE O00pa3ibl ObUIM W3TOTOBJIEHBI M3 AaBTOKIABUPOBAHHOTO O0E3XkKH-
pennoro moioka (E. Merck, I'epmanust). s usrorosiernst 100 r ceipa 6panu 400 T moporka
00Ee3KUPEHHOr0 MOJIOKA MaJIbIMH MOPIHSIMH 100aBIsuIH B 1 11 auctinmpoBanuyio Boxy (30°
C), pa3MemmBay I MOJHOTO PACTBOPEHHUSI, 3aT€M MPOIOIDKAst TAHHON MPOLEIyphl J0OABISIIH
emte 1 1 Bonel. Ilocne momydeHust OJHOPOIHOM cycreH3un BeceBasiu 20 MJI HOYHOM CyCHEH3UU
aKTUBHOTO MITaMMa-TIPpOAyLEeHTa, xnaamu 20 MuH, 3aTeM T00aBISUTM CHIYY)XHBIH (QepMeHT
(Maxiren 15L, Hunepmannpr). Cnycts 30 MUH TOJyYEeHHBIH TBOPOT pa3pe3alii Ha MaJICHbKHE
Kyouku u ommnapusanu npu 37°C B reuerne 10 muna. O6paser cbipa mpeccoBaiu B TeUeHHE 24 4
npu 20°C. CeIpbl, UCHONB3YEMbIE I KOHTPOJIMPOBAHHUS MATOT€HA BO BpPEMS CO3PEBAHMS,
COJIMIIU TIpU 12°C B paccosie 15-100 r/n NaCl u BblepKuBanu Npu TOW K€ TeMmIeparype B
teueHre 30 gHEH. KOMMYECTBO Listeria BKOHTPOJbHOM BapUAHTE TBOpPOra YBEJIMYMWIIOCH Ha
0,46logKOE/r.

JIist Kak10T0 BapuaHTa AKCIIEPUMEHTOB (BCEro, 5 BapUaHTOB) OTNEIBLHO M3TOTOBUIIHU (I10
Tpu A Kaxaoro) npudmusurensHo 100 T ceipa. B 3aBUCHMOCTH OT 1€ U 3aJa4d ONbITA, B
00pa3npIMOIOKa TIpH 30°C BBOmMIH MPUMEPHO 10° KOE/mn L. monocytogenes, 20 M3 HOYHOI
CYCIICH3UH LITaMMa-TpoaylieHTa U npenapat 6akrepuonnxa (1600 ITE/mom).

B mepBom oOpasue chlpa M3yyanu AMHAMHMKY POCTa, MOAKUCIECHUS CPElbl U OaKTepuo-
[IMHOTO THUTpa IMITaMMa — MPOAYILEHTAa B TeUeHUU 24 U, KOTOPOE COOTBETCTBYET BPEMEHU
mporiecca U3roTOBJICHUIO Chipa. B Tpex onnHakoBBIX mopmusax (a, 0, B) BToporo odpasiia chipa
HCCIIEI0OBAIM CYyTOYHOE M3MEHEHHUE pocTa ToNbko L. monocytogenes 302 (a), To e camoe B
MPUCYTCTBUU IITaMMa — IpoayleHTa (0) u Oakrepuornmua mrammal. delbrueckii spp.lactisA7
(B), COOTBETCTBEHHO, TAKXKE B MIEPUO]T U3TOTOBJICHUS Chipa (24 1).
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ITpoObI TBOpOTra U chipa OTOMPATU B ACENTHUYECKUX YCIOBUAX U aHATM3UPOBAIIU Cpa3y Mocie
orbopa mpoO. ['omMoreHaTsl cblpa B CTEPHJIBLHOM pacTBOpE LUTpaTa HATPUS U CEepUiiHOE
pa3BeieHus] B CTEPWJIbHOW NEeNTOHHON Boje roroBuwium no Mmeroxy (Nunez et al., 1985).
L. monocytogenes BbiceBanu B AByx noBTopeHusix Ha PALCAM - arap (E. Merck, ['epmanns);
Yamku [lerpu nunky6uposanu npu 37°C B Teuenue 48 yacos.

Poct mramma — mpoayuenta B ceipe omnpeaensiu B cpeae MPC-arap (1,5%) moacuerom
KJICTOK, Yepe3 KaKJblil ONpeAeeHHbIH MPOMEXYTOK BpeMeHH, B TeueHue 24 u. [lapannensHo
nu3Mepsan akTuBHbIN pH B romMorenare coipa. Tutp GakTeproLMHA B COCTABE ChIpa ONpENEsIN
MetonoM auddysuu. C 310i nenbio romoreHar ceipa (10 r) B auctuniupoBanHoit Boae (90 mu)
nentpudyrupoBaym ipu 20 000 g B teuenune 15 mun npu 4 °C. CynepHartaHT (UIBTPOBAIN
yepe3 puiabtp Millex GV ¢ pasmepom mop 0,22 mm (Millipore, France). pH cynepnaranra
noBelIaNu 710 6,5 ¢ nmomompto crepuibHoro 2M NaOH u ucnonb3oBasiv JU1sl OnpesesieHus
aKTUBHOCTH OakTepuoumHa. B vamky Iletpu BHOCHIHN, B KauecTBE MHAUKATOPHOTO OpraHU3Ma,
0,1% cycnensuto L. monocytogenes 302 B 1,5 % BHI-arape (20 mi), comepkaiieM Karanazy
(150 ME/mn) ans uckiIOueHus: BO3SMOXKHOTO aHTUMHUKPOOHOTO 3(pdeKkTa mepeKucu BoAOpoaa Ha
KJIETKU TaccuBHOro mraMma. [locne ocTeiBaHMs cpelibl BbIpE3aId B HEM JYHKH C AMaMeTpoM 9
MM U BHocwiu Tyzaa 200 Mkn mpenapara OakrepuonnHa. OctaBuiau 24 4 mpu 37°C, nanee
M3MEpHIIM JHaMETp CBETJIOW 30HBI BOKPYT JIYHOK. AKTHBHOCTH OIPENCISUIM B JIBYX
NOBTOpeHUsX, Beipaxkaiu IIE/T cbipa, KOTOpas COOTBETCTBYET OOpaTHON BEIMYMHE HAWBBICIICH
CTETICHU pa3BeICHHUs NpenapaTa, MpOsSBUBIINN aHTUMUKPOOHYIO aKTHBHOCTD.

PE3YJIbTATBI U UX OBCYXKJAEHUE

Kak 6b110 N37105K€HO B METOIMYECKOM YaCTH CTaThU,CHAYala Mbl U3y4Yalld TUHAMHUKY POCTa,
MOJIKMCIIEHUE CPEJbl U TUTP OAKTEPUOIMHA IITaMMa — MPOAYLIEHTa B MPOLECCE U3TOTOBIECHUIO
celpHOrO OOpasmna. llomyueHHble pe3ynbTaThl CyMMHpOBaHbl Ha PUCYHKE 1, U3 KOTOpPOTO
ciaenyer, 4ro poct mrtamma Lactobacillus delbrueckii spp.lactisA7 B cpene, Ooratoii ¢
KOMITOHEHTaMHU ChIpa, AOCTATOYHO OOMIbHBIN. Tak, crapToBas KOHIICHTpaIus OaKTepHalbHBIX
kietok (log 6 KOE/r), BHOcuMast B MoJioko crycts 20 4 nHKyOanuu yBenuuuiach B 1,5 pasza u
nocturana ormetku log 9 KOE/T.

9,5 1800 r7,0
i - 1600
9,01 _ . - L 6.5
- 1400
8,5 1 ]
— — % —  ror KOE/r 1200 6.0
u\j 80 - —8&— Gak-HIEr 1000 u\j
le) - 1 pH c | -
~ :I: 55 o
S 751 i - g0 x
g 75 / _ 3
- 600 - 5,0
7,0 1
/ - 400
6.5 - 4,5
- 200
6,0 T T T T O - 4,0
0 5 10 15 20 25

yac

Puc 1. lunamMuka pocra, NOAKHCIEHHUsI CPeAbl H 0AKTEPHOLMHOIO0 TUTPA IITAMMA
Lactobacillus delbrueckii spp. lactis A7 B MogeJbHOM 00pa3sie cbIpa
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Takolf MHTEHCHBHBIM POCT OakTepUIl-TPOAYLEHTOB COMPOBOXKAAICS CHHTE30M U HAKOII-
JICHUEM B cpejie OaKTepHoIIMHA, TIEPBhIE bl KOTOPOro ObUTH OOHAPYKEHBI CIYCTS BCETO 3 U
nocne ux nocesa. Kak BuaHo u3 puc. 1, MakcumanbHbld TUTp OakTepuonuHa B cpeae (1600
[1E/r) 6611 00HapyskeH B epruox Mexay 9 u 12 yacamu B mpoliecce M3roToBieHus coipa. Jlamnee,
TUTp OaKTEpHOIMHA Hayaj JIMHEHMHO CHMXkaTbes. Takas TeHAEHLMs MpoJoJDKaiach 10 KOHIA
HKCHEPUMEHTa U B TOT MEPUOJ OT MAKCHUMAIBHOTO THTPa OAaKTEPUOLMHA OCTAJICS TOJIBKO €ro
nooBuHa (800 ITE/T).

Uro kacaeTcsi U3MEHEHMsI KHCIOTHOCTH CPEJAbl, TO B 3TOM CJIy4yae XapakTep JAUHAMUKH
MIOBBIIIEHUS] KUCIOTHOCTH CpPEeZbl COBMAJ KAaK TAKOBBIM C MHTEHCHUBHOCTBIO POCTa KyJbTYpHI -
npoayueHra. Tak, eciii B MOMEHT BHeceHMs jakToOakrepuil pH Moioka mmeno Onu3koe K
HelTpalbHOMY 3Hau€HHUE, TO B KOHIIE Mpoliecca U3rOTOBJIEHUS ChIpa, OHO omycTmiioch 1o pH 5,2
(puc. 1).

Crenyromasi cepusi SKCIIEPUMEHTOB Oblja MOCBAIIEHA K M3YyYEHHIO M3MEHEeHue pocta L.
monocytogenes 302 B mporiecce U3rOTOBJICHUS ChIpa B IPUCYTCTBUU L. delbrueckii spp.lactis A7
u ero OakrepuonuHa. C 3Toil 1enblo ObUTM UCIOIB30BAHBI TPU POBHBIE MOPILMHUOAHOTO 00pa3La
celpa. B mepByro mnopmuio cpa3dy mnocie 100aBI€HUS ChIUYKHOIO (epMeHTa BHOCWIM L.
monocytogenes 302 (3 logKOE/r) u uccienoBanu cyToyHOE U3MEHEHHE €€ pocTa (KOHTPOJIbHBIH
BapuaHT). [losyyeHHbIe pe3yIbTaThl OTPAKEHBI HA PUC. 2 B BUJE KUPHOU CIUIONTHOW JiuHuH. 13
rpaduka BUJHO, YTO B T€UEHHE MEPBBIX 3 U MpoIlecca U3rOTOBICHUS ChIpa 3HAUYUTEIBLHOIO POCTa
kietok marorena (Bcero, 0,05 logKOE/r) He Habmogamock. DTo HAOIIOEHUE COTIIACYETCS C
pesyapTaramMu  Ryser u Marth (1987), koTopble H3roTOBWJIM TNPOLYKT (DEpMEHTALMU C
WCTIOJIB30BAaHUEM TOTO K€ ImTamma Listeria. OTCYTCTBHE 3HAYMTEIBHOTOPOCTAa MOXKHO OOBsIC-
HUTb OCOOEHHO AJUTENIbHOM Jar-¢a3oil Ans 3ToromraMMa. JTO COINIacyeTcs C pe3yjbTaTaMH
Rosenow u Marth (1987), kotopsie 3apuKCHpOBaTN 2-4acoBYyIO Jar-¢a3y MpH BhIpAIIUBAHUH
sToro mramma npu 35 °C B )KUJIKOU MUTATEIBHOH Cpelie.

3a TOT >Xe TepuoJl BPEMEHH B TBOPOTe BTOPOH MOPIHMH B TNPHUCYTCTBHM HITaMMa
L. delbrueckii spp.lactis A7 KOIMYECTBO KJIETOK IMATOreHa MPAKTUYECKH HE MEHSJIOCh. JTO
CBSI3aHO C TE€M, YTO, XOTSI OAKTEPHUOLUMHBI OTHOCSATCS K TEPBUYHBIM METaOOIUTaM KIETOK -
MIPOAYLIEHTOB, B MEPBbIE 3 U B TBOPOI'€ HE HAKOIUIMBAETCS HY)KHBIM TUTP 3TOr0 MOJUIENTUAAC
AHTUMHUKPOOHBIM CBOMCTBOM (puUC. 2, TOUEUHAs JTUHUS).

Mexnay 3 u 12 4 konudecTBO Listeria B KOHTPOJIbHOM BapuaHTE TBOPOra YBEIMUYMIIOCH Ha
0,46l0gKOE/r. OT0 yBenumueHue MOXKET OBITh CBSI3aHO C 3aXBaTOM KJIETOK TBOPOTOM, KaK OBLIO
panee ormeueHo Ryser u Marth (1987). Haunnast ¢ 12 4 yrcneHHOCTh MOMYJISIMK MMaTOT€HA B
HCClelyeMOl cpelie He U3MEHWIIACh 10 KOHIIAa U3TOTOBJIEHUS ChIpa.

OpnHako, BO BTOPOW MOPIMM 3a 3TO BPEMs YUCIEHHOCTh KJIETOK IAaTOr€Ha PE3KO COKpa-
twiiack U omyctuiack 10 2,2 logKOE/r. Ilo - BUauMOMy, NPHUYMHOW K TOMY SIBIISETCS
HaKOIUICHHUs] KOHLIEHTpAIM1 OaKTepUOIMHA JOCTATOYHOM AJIs MPOSBJIECHUS €ro 0aKTEepULIUIHOTO
neiictBusi. lanee GakTepunuaHbli 3()(EKT aKTUBHOTO MOJUMIENTUAA MPOIOJIKAICS U B KOHIIE
JKCTIEpUMEHTA B TBOpoTre ObL10 0O0HapyskeHo Toybko 1,3 logKOE/rListeria (puc.2).

Jlpyras kapTuHa HaOMI0anack B TPEeThE MOPLUU TBOpOTa, Ii€ KIETKH L. monocytogenes
302 BHOCWINCH OJIHOBpEMEHHO C mpemaparom OaktepuonmHa (1600 ITE/mm). Tak, B xoHIE
NEPBOTO K€ Yaca MHKYyOalUMH YHMCICHHOCTh TMOMYJSIIMM [aTOreHa YMEHBIIWIAch Ha
0,4 logKOE/r, k tTperbemy uvacy — Ha 0,8 logKOE/r. B nepuon mexmay 15 u 184 uncneHHOCTH
MIOTYJIALMU B COCTaBE TBOPOTa OIyCTUIIACh A0 caMoil Hu3koi otMeTku — 1,2 logKOE/r. Onnako,
MOCJIE 3TOT0 BPEMEHHM OaKTEepUIMAHBIA A(PPEKT aKTUBHOTO MONHMENTHAA ObUT OClalJieH H,
BCJIEJICTBHE, HAOII0AaICS 3HAYUTENIbHBIM POCT MaToreHa. B KoHIle SKCIIepUMeHTa B 3TOM MOPIUH
TBOpOTa YHUCJICHHOCTh KJIETOK B momyisaiuu Beipocsia Ha 0,8 logKOE/r m pocrturana mo
2 logKOE/r (puc. 2, npepeIBUCTas TUHUS).
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Puc 2. Cyrounoe nu3menenue pocra L. monocytogenes 302 B npouecce H3roToBJieHHs CbIpa
B npucytcrBuu L. delbrueckii spp.lactis A7 u ero 6aKkTepuonnHa

OcnabneHne aHTUMUKPOOHOM aKTMBHOCTM OakTepuonuHa mocie 18 u uHKyOanuum B
TBOPOTE, MOKET OBITh CBSI3aHO C TEM, UTO MOJ BO3JIEMCTBUEM PA3IUUHBIX (PAaKTOPOB CPe/ibl TUTP
OaKTEepHOIMHA B HEM CHHU3HWIICS. B 4acTHOCTH, €ro MOJIEKYJIbI MOTYT HEOOPAaTUMO CBSI3BIBATHCS C
KOMIIOHEHTaMU TBOPOTa, MOJIMIENTUHAS LIETI0YKa MOXKET OBIT aTaKOBaHA MPOTEOJUTHUECKUMHU
(dbepMeHTaMU TaToreHa, KOTOphIe BBICBOOOXKIAIOTCS TIOCIHE JIN3UCA KIETOK, MOTYT MU3MEHSTHCS
pacTBOPUMOCTb W 3apsi/l aKTUBHOW MoJeKysbl OakTepuoumHa u T. A. (Ganzleetal.,, 1999;
Aasenetal., 2003).

Takum 00pa3oM, IMONydeHHBIE PE3yJbTaThl MOKA3bIBAIOT, YTO C IOMOMIIBIO OaKTepUOLH-
HOTEHHBIX CTAapTOBBIX KYJIbTYp MOJIOUHOKHCIBIX OakTepuil M caMux OaKTEpPUOILMHOB MOXKHO
KOHTPOJHMPOBATh pocT L. monocytogenes 302. Ilpu 310M, 3HEKTUBHOCTH MITaMMa-IIPOAYIIEHTA
NposiBiIsieTcs: 00JIbIIE, IO CPABHEHHIO € IIPEeNapaToM OAKTEpPHOLMHA.

JUTEPATYPA

Ohmadov O.I. Orzaq mallar1 omtoosiinashigi. Baki, 2006 [Ahmadov A.I. Merchandising of food
products. Baku, 2006 (in Azerbaijani)].

Giilohmoadov S.Q., Nazarli V.S., Valiyeva G. A. Ana siidii niimunslarindon izols edilmis siid tursusu
bakteriyalarmin antimikrob foalli§i. Baki Universitetinin Xoborlori. Tobiot elmlori seriyasi.
2017;(1):61-66 [Gulahmadov S.G., Nazarli V.Sh., Valiyeva G.A.Antimicrobial activity of lactic acid
bacteria isolated from breast milk samples. Baki Universitetinin Xabarlari. Tabiat elmlari seriyasi =
Baku University News. Natural Science Series. 2107;(1):61-66. (in Azerbaijani)].

Aasen W., Grindheim L.T., Waters J. The outdoor environment as a site for children’s participation,
meaning-making and democratic learning: Examples from Norwegian kindergartens. Education 3-13.
2009;37(1):5-13

Baka, M., Noriega, E., Mertens, L., Van Derlinden, E., Van Impe, J.F.M. Protective role of
indigenous Leuconostoc carnosum against Listeria monocytogenes on vacuum packed Frankfurter
sausages at suboptimal temperatures. Food Res. Int. 2014;66:197-206

Egan, K., Field, D., Rea, M.C., Ross, R.P., Hill, C., Cotter, P.D. Bacteriocins: Novel solutions to age
old spore-related problems? Front. Microbiol. 2016;7:461-469

Ginzle, M.G., Weber S., Hammes W.P. Effect of ecological factors on the inhibitory spectrum and

111



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

activity of bacteriocins. Int. J. Food Microbiol.1999;46:207-212

Giancarlo C., Luca D., Sylvain L. International risk-sharing and the transmission of productivity.
ShocksWorking Paper Series. 2004;308:1-53

Irene M., Alicia R., Josuee D., Juan J.C. Strategies for Biocontrol of Listeria monocytogenes Using
Lactic Acid Bacteria and Their Metabolites in Ready-to-Eat Meat- and Dairy-Ripened Products
(Review) Foods. 2022;11/542:1-18

Kondrotiene, K., Kasnauskyte, N., Serniene, L., Golz, G., Alter, T., Kaskoniene,V., Maruska, A.S.,
Malakauskas, M. Characterization and application of newly isolated nisin producing Lactococcus
lactis strains for control of Listeria monocytogenes growth in fresh cheese. LWT—Food Sci. Technol.
2018;87:507-514

Morandi, S., Silvetti, T., Battelli, G., Brasca, M. Can lactic acid bacteria be an efficient tool for
controlling Listeria monocytogenes contamination on cheese surface? The case of Gorgonzola cheese.
Food Control. 2019;96:499-507

Nunez M., Rodriguez J.L., Garcia E., Gaya P., Medina M. Inhibition of Listeria monocytogenes by
enterocin 4 during the manufacture and ripening of Manchego cheese Journal of Applied
Microbiology. 1997;83:671-677

Panebianco, F., Giarratana, F., Caridi, A., Sidari, R., De Bruno, A., Giuffrida, A. Lactic acid
bacteria isolated from traditional Italian dairy products: Activity against Listeria monocytogenes and
modelling of microbial competition in soft cheese. LWT. 2021;137:140-146.

Rosenow E.M., Marth E.H. Growth of Listeria monocytogenes in skim, whole, and chocolate milk, and
in whipping cream during incubation at 4, 8, 13, 21 and 35° C. J Food Prot. 1987;50:452-459

Ryser E.T., Marth E.H. Fate of Listeria monocytogenes during the manufacture and ripening of
Camembert cheese. J Food Prot. 1987;50:372-378

Settanni L., Massitti O., Corsetti A., Sinderen D.V (2005) /n situ activity of a bacteriocin-producing
Lactococcus lactis strain. Influence on the interactions between lactic acid bacteria during sourdough
fermentation. J. Appl. Microbiol. 2005; 99(3):670-681

LACTOBACILLUS DELBRUECKII SPP. LACTIS A7-nin MODEL
PENDIR NUMUNOLORINDO L. MONOCYTOGENES 302-nin INKISAFINA TOSIRI

Viisalo Ziilfigarova', Saib Giilahmadov**
"Odlar Yurdu Universiteti:
’Baki Déviat Universiteti

Siid tursusu bakteriyalar1 fermentlosdirilmis qida mohsullarinin hazirlanmasi prosesinde miihiim rol
oynayir. Onlar Qlobal Risklorin Qiymaotlondirilmosi Xidmotlori (GRAS) sisteminin tohliikosizlik
taloblarine cavab verir va qida senayesinds, tibbds vo farmakologiyada genis istifade olunur. Mahsullarin
torkibindo olan siid tursusu bakteriyalar1 onlar1 straf miihitds olan patogen mikroorqanizmlsrden 6zlorinin
mikrobaleyhino metabolitlorinin, o ciimlodon bakteriosinlorin sintezi vo ifrazi vasitosilo qoruyur. Listerioz
tohliikali yoluxucu xastaliklordondir. Bu xastaliyin toradicisi Listeria monocytogenes adaton immun
sistemi zoif olan insanlara, qadinlara vo usaqlara tosir gostorir. Lactobacillus delbrueckii spp. lactis A7
stami1 torofimizdon ana siidiinden tocrid edilorak alinmisdir. ; Stam L. Monocytogenes 302-nin inkisafini
longidir. Toqdim olunan todqiqat isinds L. delbrueckii spp. lactis A7-ninmodel pendir niimunslarinin
istehsalt zaman1 bu patogens in sifu soraitindo tosiri aragdirilmigsdir. Model pendir niimunslori iizsiiz
siiddon hazirlanmigdir. Biitiin tocriibi prosedurlar aseptik soraitds aparilmigdir. Pendirin torkibindo
bakteriosinin titri diffuziya iisulu ilo miioyyon edilmisdir. L. Monocytogenes 302-in PALCAM aqarda
yetisdirilorok migdar1 miiayyan edilmisdir. Pendirin kamiyyat gostaricilori normada olan niimunslardo, L.
delbrueckii spp. lactis A7 bakteriyalarinin say1 1,5 dofs artmisdir. Miihitdo bakteriosinin maksimum titri
1600 SV/q olmusdur. Kosmikdo 12 saatdan sonra bakteriosinin titri xotti azalmaga baslamigdir. Neytral
miihit (pH 6.6) pendirin hazirlanmasi prosesinin sonunda pH 5.2-5 diismiisdiir. L. delbrueckii spp. lactis
AT7-nin istiraki ilo, kosmikds Listerialarin say1 3 log CFU/g-don 1,3 log CFU/g-adok azalmis vo
tacriibalorin sonunadak eyni saviyyads qalmisdir. 1600 SV/ml bakteriosinin preparatinin tosiri naticasinda
inkubasiyanin ilk saatinin sonunda L. monocytogenes 302-nin sayinda koskin azalma miisahido
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edilmisdir. inkubasiyanin 15-18-ci saatlarinda kesmiyin torkibindoki patogenin say1 1,2 log CFU/q-a dok
azalmigdir. Lakin bu miiddstdon sonra patogenin 2 log CFU/g-adok artimi miisahido edilmisdir. Bu
zaman stamin effektivliyi bakteriosin preparatina nisbaton daha aydin goriinmiisdiir. ©1do edilon noticolor
gostorir ki, bakteriosinogen siid tursusu bakteriyalarinin maya kulturalarini vo bakteriosinlori totbiq
etmokla istehsal prosesinds pendirde L. monocytogenes 302-nin inkisafini dayandirmaq olar.

Acar sozlor: pendir, Lactobacillus delbrueckii A7, bakteriosin, Listeria, biocontrol

EFFECT OF LACTOBACILLUS DELBRUECKII SPP. LACTIS A7 ON THE GROWTH OF
L. MONOCYTOGENES 302 IN MODEL CHEESE SAMPLES

Vusala Zulfigarova', Saib Gulahmadov*"
'Odlar Yurdu University;
’Baku State University

Lactic acid bacteria play a key role in the process of making fermented foods. They have a generally
recognized safety status (GRAS) and are widely used in the food industry, in medicine and
pharmacology. Lactic acid bacteria in the composition of products protect them from pathogenic
microorganisms through the synthesis and secretion of antimicrobial metabolites, including bacteriocins.
One of the dangerous diseases is listeriosis. The causative agent of this disease, Listeria monocytogenes,
usually affects people with weak immune systems, women, and children. Lactobacillus delbrueckii spp.
lactis A7, which inhibits the growth of L. monocytogenes, was isolated by us from breast milk. In the
present study, we explored the possibility of controlling the growth of this pathogen during in situ
production of model cheese samples using L. delbrueckii spp. lactis A7. Model cheese samples were
made from skimmed milk. All experimental procedures were carried out under aseptic conditions. The
titer of bacteriocin in the composition of cheese was determined by the diffusion method. The abundance
of L. monocytogenes was determined on PALCAM agar. In a medium rich in cheese components, the
growth of L. delbrueckii spp. lactis A7 increased 1.5 times. The maximum titer of bacteriocin in the
medium was 1600 PU/g. After 12 hours in cottage cheese, the titer of bacteriocin began to decrease
linearly. The neutral environment (pH 6.6) dropped to pH 5.2 at the end of the cheese making process. In
the presence of L. delbrueckii spp. lactis A7, the number of Listeria cells in cottage cheese decreased
from 3 log CFU/g to 1.3 log CFU/g and remained at the same level until the end of the experiments.In the
presence of 1600 PU/ml of bacteriocin, a sharp decline in the abundance of L. monocytogenes 302 was
observed at the end of the first hour of incubation. Between 15 and 18h of incubation the population in
the composition of the curd dropped to 1.2 log CFU/g. However, after this time, growth of the pathogen
up to 2 log CFU/g was observed. The results obtained show that the growth of L. monocytogenes 302 can
be controlled by the bacteriocinogenic starter cultures of lactic acid bacteria and bacteriocins themselves.
At the same time, the efficiency of the producer strain is more pronounced than that of the bacteriocin
preparation.

Keywords: cheese, Lactobacillus delbrueckii A7, bacteriocin, Listeria, biocontrol
Capa taqdim etmigdir: Allahverdi Umud oglu Sahveranov, tii.f.d
Redaksiyaya daxil olma tarixi: 05.07.2022
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KOSKIN LIMFOBLASTIK LEYKEMIYA DIAQNOZU QOYULAN
XOSTOLORDO DNMT3B GENINDO TOK NUKLEOTID
POLIMORFiZMININ TODQIiQi

NILUFOR HUSEYNOVA*, BAYRAM BAYRAMOV
AMEA Genetik Ehtiyatlar Institutu, Azorbaycan Respublikasi, Baki §., AZ1106, Azadliq pr., 155
niluferh.eva@gmail.com

Kaskin limfoblastik leykemiya (KLL) siimiik va siimiik iliyini zodalayan xarc¢ong xastoliyi olub,
limfoblastlarin haddon artiq coxalmasi ilo xarakterizdo olunur. Bu hiiceyralor siimiik iliyindo
yigilaraq onun normal hiiceyra yaratmaq qabiliyyatina tasir gostarir, hamgcinin siimiik iliyindan
ayrilaraq orqanizmin biitiin toxumalarina yayila bilir. 9n ¢ox usaqlarda yaranmis xastalik novii
olub, usaqlarda yaranan iimumi xar¢ong xastaliklorinin 35%-ni shats edir. Xorcang xastaliklorinin
multifaktorial xastaliklor qrupuna daxil olmasi sababindon, hom genetik, epigenetik dayiskanliklar,
hamginin otraf miihit faktorlar1 onlarin yaranmasi va inkisafina tosir gostorir. Todqiqat isindo
epigenetik mexanizmlarin bir novii olan, DNT metillasiya prosesinds an ¢ox 6yranilmis, DNMT3B
genindd bas veron -579 G>T polimorfizminin koskin limfoblastik leykemiya sababi arasdirilmisdir.
Tadqiqat isino kaskin limfoblastik leykemiya diagnozu qoyulan 46 xastd vo 50 saglam soxslordon
ibarat nazarst qruplan daxil edilmisdir. EDTA-h tyublarda gotiiriillmiis qan niimunslorindon
Salting-out metodu ilo DNT ekstraksiya edilmis, PZR-RFLP metodlan ilo genotiplordo bas veron
polimorfizm arasdirilmis, naticolor gel elektroforezi iisulu ilo qiymatlondirilmisdir. Naticalorin
tohlili gostormisdir ki, xasto qruplarinda genotip tezliklori normal homoziqot GG 30,43%,
heteroziqot GT 54,35%, mutant homoziqot TT 15,22% oldugu halda, kontrol qruplarinda bu
nisbat normal homoziqot GG 34%, heteroziqot GT 50%, mutant homoziqot TT 16% olaraq
miidyyon olunmusdur. Allel tezliyi baximindan qruplar tahlil edildikds G allelinin tezliyi xastd
qrupunda 62,1%, nazarat qrupunda isa 59% olmusdur. Mutant T alleli iso xastalords 37,9%,
saglam insanlarda iso 41% miioyyon edilmisdir. Naticolorin tohlilino asason, mutant T alleli ilo
kaskin limfoblastik leykemiya riski arasinda statistik ohomiyyatli Korrelyasiya miioyyan
olunmamisdir (OR=1,06; 95%CI1=0.60-1,88; P=0,845). Lakin 25 yasdan asag1 xastd qruplarinda TT
genotipi iizrd yiiksok risk faktorunun mévcudlugu miioyyon edilmisdir.

Acar sozlor: Kaskin limfoblastik leykemiya, DNMT3B, PZR-RFLP, Gel elektroforez, Epigenetika

GIRIS

Xorgong xostoliyl dovriimiiziin on ¢ox yayilmis vo holo do miialicosi tam Oyronilmomis
xastoliklordon hesab olunur. Bu xastaliklorin asas bas verma sababi orqanizmds hiiceyralarin
bozilorinin dayanmadan boliinmoys baslamasi vo otrafdaki toxumalara yayilmasidir. Xorgong
novlori igorisindo vacib yerlordon birini do gan xorgongi, xiisusilo leykoz xostoliyi tutur.
Xorgongin bu ndviiniin digorlorindon osas forqi bilovasito qanla olagoali olub biitiin orqanizmo
yayimasidir. Leykozun koskin vo xroniki, eyni zamanda mieloblastik vo limfoblastik kimi
novlori molumdur (Sandberg, 1994).

Kaskin limfoblastik leykemiya (KLL) siimiik vo siimiik iliyini zodsloyan xor¢ong xastaliyi
olub, limfoblastlarin haddon artiq ¢oxalmasi ils xarakterizo olunur. Bu hiiceyralor siimiik iliyindo
yigilarag onun normal hiiceyrs yaratmaq qabiliyyatine tosir gostorir, homginin siimiik iliyindon
ayrilaraq organizmin biitiin toxumalarina yayila bilir (Grih, 2016).

Xostaliyin  90%-ni  koskin forma togkil edib, simptomlart 6ziinii tez biiruzo verir.
Limfoblastik leykemiyali xastalorin toqribon 85%-ni usaqlar, 15%-ni boyiiklor toskil edir. Bir
yasdan ki¢ik vo 10 yasdan boyiik usaqlarda xostoliyin sagalma ehtimali az olur, 1-10 yas arasi
usaglarda iso xostolik 6zlinli xosxassoli formada biiruzo verir vo diizglin miialico olunduqda
sagalma ehtimal1 yiiksokdir. Xastoliyin etiologiyasi tam malum olmasa da asas iistiinliiyii ekoloji,
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demoqrafik vo genetik faktorlar tutur (9sodov, 2012). Koskin limfoblastik leykemiyanin
inkigafinda ekoloji faktorlarin rolu kimi miixtalif kanserogen maddolorlo miitomadi tomas, digor
xargong xostoliklorinin miialicosi mogsadilo gobul edilon siialanmalar, radiasiya vo s. misal
gostormak olar. Demogqrafik faktorlara asason yas va cins faktorlart miihiim rol oynayir. Bels ki,
on ¢ox 1-14 yas aras1 usaqlar tstiinliik togkil edir vo cins faktoru olaraq qismon oglan usaqlarinda
daha cox iizo ¢ixir. KLL-nin inkisafina ¢ox sayda onkogenlorin vo tumor supressor genlarindoki
mutasiyalar tokan verir (Harrison, 2001). Onkogenlor hiiceyro soviyyaesindo aktiv tasiro malik
genlordir. Yoni aktiv edildikdo vo ya ekspresiya soviyyalori artdigda tok bir mutant allel, bir
normal hiiceyrani xasto hiiceyrayo ¢evira bilor. KLL ilo bagl on yaxsi dyronilmis translokasiya
naticasinds yaranmis onkogenlor TEL-AML1, BCR-ABL, PBX1-E2A, myc-1gH vo MLL ilisikli
genlori hesab olunur (Harrison, 2001). Tumor supressor genlor iso onkogenlorin oksino hiiceyrs
coxalmasini ingibirlosdirici xiisusiyyoto malikdir. Bu genlorlo olagoli bas veron xostoliklor
zamani resessiv tosir mexanizlori, hom¢inin xromosomun har iki allelinds do bas veron delesiya
vo monosomiyalar, ndqtovi mutasiyalar vo metillosmonin artmasi kimi masslolor 6z aktualligini
qoruyur. Xromosom 13g-daki retinoblastoma geni (Rb) vo xromosom 17-doki p53 geni on yaxsi
Oyranilmis tumor supressor genlordir (Kebriaei, 2003).

Xastoalik, xromosomal anomaliyalara goro genetik subtiploro ayrilir. Bunlar B-hiiceyra solofi
(BCR-KLL) va T-hiiceyra soylar1 (T-KLL) KLL-lordir. BCR-KLL vo T-KLL immunofenotip
qruplart ozlori do xromosom doyiskonliklorine gora ¢oxsayli subtiplora boliiniir (Mirro, 1987).
KLL simptomlari iso 9sason tez yoryulma, halsizliq (anemiya ilo bagli), derido géyormolor, nofos
darlig1, stimiik agrilari, yliksok horarat (irsliloyon dovrlords infeksiyaya yoluxma riskinin yiiksok
olmasi), dis oti vo burun qanamalar1 vo xastaliyin iraliloyon dovrlorinds qaraciyar, dalaq vo limfa
diiyiinlorinin bdyiimasi gostorils bilor (Rabin, 2015). Xatoliyin diagnozunun qoyulmasi zamant
gan parametrlorinin yoxlanilmasi vo ganin periferik yaymasinin mikroskopik analizi, homg¢inin
stimiik iliyi biopsiyast vo genetik analizlor lazim golir (Swerdlow, 2017).

Todqgiqatlar naticosindo xor¢onga sobob olan genetik doyisikliklorin osason xromosom
anomaliyalar1 naticosindo ortaya ¢ixdigi qeyd olunur (Sonbahar, 2005). Xromosom analizlori
leykemiyanin novii vo xastoliyin prognozlasdirilmasinda miithiim rol oynayir. Leykemiyada
adoton yalnmiz bir anormal kariotipik qurulus var vo bu qurulusa ilkin xromosom doyisikliyi
deyilir. Bu ilkin kariotipik dayisikliklor koskin leykemiyada asas rol oynayir (Yakut ve Giilten,
2005). KLL-ds prognostik vo terapevtik tosiri olan bir ¢ox xromosom anomaliyalar1 askar
olunmugdur. Gorlinon odadi anomaliyalar ploidlik doracasine gora tosnif edilir (Harrison, 2009).

Epigenetik doyisikliklor, xiisuson do metillosmo profillori KLL-in bioloji alt tiplori ilo
olagolondirilmisdir. Hipermetilasiya tez-tez korpos KLL-lordo MLL geninin yenidon qurulma-
sinda miisahido olunur (Nordlund, 2018). Epigenetik funksiyali WHSC1 genindo mutasiyalar
ETV6-RUNXI1 flizyonu ilo 14-20% vo TCF3-PBXI1 fiizyonu ilo 15% hallarda agkar edilmisdir.
Bundan olave histon metiltransferaza olan SETD2 gen mutasiyalart KMT2A vo ETV6-RUNX1
yenidon toskilinds 12% hallarda, digor bir metiltransferaza olan EZH2 gen mutasiyalar
hipodiploiddi xastalorin 1,3%-inds,histon fosforilasiyasinda istirak edon JAK2 gen mutasiyalari
iso BCR-KLL bonzoyon KLL vo Daun sindromlu KLL xastolorinds 10% nisbatindo miisyyon
edilmisdir (Janczar, 2017).

Tadqiqat isindo asas mogsad kaskin limfoblastik leykemiyali xastolorin DNMT3B genindo
bas veron tok nukleotid polimorfizminin todqiqi, bu genin xostoliklo olagosi vo dasidigr risk
faktorlariniin miioyyon edilmasidir.

MATERIAL VO METODLAR

Todqgigat materiali olaraq B.O.Eyvazov adina Elmi-Todqiqat Hematologiya vo Transfu-
ziologiya Institutunda koskin limfoblastik leykemiya diagnozu qoyulmus 46 xostonin venoz gan
niimunasindan istifado olunmusdur.

Xostolordon gan niimunoslori gotliriilmiigdiir. Gotiiriilmiis niimunolor Genetik Ehtiyatlar
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Institutunun Insan genetikas1 laboratoriyasinda -20°C soraitdo saxlanilmigdir. Daha sonra
niimunolordon DNT ekstraksiyasi hoyata kegirilmisdir. Ekstraksiya 2 miixtolif {isulla, kit
vasitasilo vo “Salting-out” protokolu osasinda aparilmisdir. DNT-nin keyfiyyat vo komiyyatinin
6l¢iilmasi ligiin NanoDrop (Thermo Scientific, 2000) cihazindan istifads edilmisdir.

Novboti morholodo PZR reaksiyasi aparilmis vo timumi hocmi 20 pl olmagla, bu torkibdo
olmusdur: 2 ul DNT, 2 ul 10X bufer, 2 pl 50 mM MgCl,, 0,2 pul 10mM dNTP qarisigi, 0,5 pl
100 uM F vo R praymerlor, 0.2 pl 5 U/pl Tag polimeraza fermenti vo 12,6 pul distillo olunmus su.
Cadvel 1.-do PZR qarisiminin torkibi vo amplifikasiya soraiti qeyd olunmusdur. Yekun
amplifikasiya mohsullar1 1xTBE buferinds hazirlanmis 1,5%-1i aqaroz gelinds elektroforez
edilmis, fragment Olgiilori 100 n.c. standart markerlo (ladder) miiqayiso olunaraq tohlil
edilmisdir.

Sakil 1. PZR-RFLP metodu il tadqiq edilmis genotiplorin aqaroz gelds goriintiisii

Cadval 1
DNMT3B geni iiciin praymer ardicilligi vo PZR amplifikasiya temperatur gostaricilori
SNP o PZR
Gen Praymer ardicilhi@ Tm amplifikasiyast
579 5'-GGGGGCCTGGAGGTCTCATTAT-3' 95°C 5d; 33X (93°C
DNMT3B 5'-ACGGATGGGTTGGCAGGCTATA-3' 60°C 30s, 60°C 30s, 72°C
G-T 1d); 72°C 5d

NOTICOLOR VO ONLARIN MUZAKIROSI

Todqgiqata 46 xasto vo 50 saglam nozarst qrupu daxil edilmisdir. Todqiqat qruplarindan
EDTA-I1 tyublara venoz gan niimunalori alinmisdir. Periferik gandan DNT ekstraksiyasi hoyata
ke¢irilmis, genotiplor iso PZR-RFLP metodu ilo 2%-li aqaroz gel tizoerindo gel goriintiiloma
sistemi vasitosilo toyin edilmisdir. Noticolor miiqayisali tohlil olunaraq genotip vo allel tezliklori
hesablanmisdir. Kolorektal xorgong xastolorinin vo nazarot qrupunun demogqrafik xiisusiyyastlori
Cadval 2-do iimumilogdirilmigdir. Xostolorin vo nozarat qrupunun orta yasi miivafiq olaraq
25+6,3 vo 25+7,1 olmusdur. Umumilikda xastolorin 26-1 kisi, 20-i qadin, nazarat qrupunun isa
24-0 kisi, 26-1 qadinlardan ibarat olmusdur. PZR-RFLP metodikalar1 vasitasilo aldo olunan
genotiplor sokil 1-do togdim olunmusdur. Noticolorin dogrulugunu yoxlamaq maqgsadilo
genotiplori balli olan niimunolordo naticolorin dogrulanmast mogsadilo yenidon PZR-RFLP
metodu ilo genotiplor analiz edilorok dogrulanmisdir.
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Cadval 2
Tadqigat qruplarimin demoqrafiq gostaricilori
Xastalor Nozarat Qrupu P dayari
N=46 (%) N=50 (%)
Gender
Kisi 26 (56,5) 24 (48) 0,112
Qadin 20 (43,5) 26 (52)
Yas
Yas aralig1 24-74 32-69
Yas ortalamasi 25+6,3 2547,1

Cadval 3-do xosto vo nozarst qrupunda genotip vo alell tezliklorinin miiqayisali tohlili
verilmisdir. Genotip tezliklori xastolords 30,5% homoziqot GG, 54,3% heteroziqot GT va 15,2%
mutatnt TT, nozarat qrupunda iso 34% GG, 50% GT vo 16% mutant TT genotipi miioyyanlos-
dirilmisdir. GT genotipi ilo azalmig xastolik riski arasinda statistik assosiasiya agkar olunmusdur
(OR=1,21; 95% CI=0,49-2,98; P=0,672). Mutant genotipi iizro qruplari miiqayiso etdikdo
korrelyasiya askar olunmamisdir. Dominant model {izro statistik forq askar olunmamuisdir
(P>0,05). Resessiv modeldo iso xostolik riski arasinda assosiasiya miioyyan edilmisdir
(OR=1,06; 95%CI=0,31-3,66; P=0,923). Allel tezliyi baximindan qruplar tohlil edildikdo G
allelinin tezliyi xasto qrupunda 62,1%, nozarat qrupunda iso 59% olmusdur. Mutant T alleli isa
xastolorda 37,9%, saglam insanlarda iso 41% miioyyon edilmisdir. Mutant T alleli ilo koskin
limfoblastik leykemiya riski arasinda statistik korrelyasiya miioyyon olunmamigdir (OR=1,06;
95%CI=0.60-1,88; P=0,845).

Cadval 3
DNMT3B geninin genotip va allel tezliyinin miiqayisali tohlili
Genotiplor Xastalor Nazarat qrupu .
N=46 (%) N=50 (%) OR (95% CI) P doayori
GG 14 (30,5) 17 (34) 1 -
GT 25 (54,3) 25 (50) 1,21 (0,49-2,98) 0,672
TT 7 (15,2) 8 (16) 1,06 (0,31-3,66) 0,923
Dominant model
GG 14 (30,5) 17 (34) 1 -
GT+TT 32 (69,5) 33 (66) 1,18 (0,49-2,78) 0,709
Resessiv model
GG+GT 39 (84,8) 42 (84) 1 -
TT 7 (15,2) 8 (16) 0,94 (0,31-2,84) 0,916
Allellor
G 53 (62.1) 59 (59) 1 -
T 39 (37.9) 41 (41) 1,06 (0,60-1,88) 0,845

Gender (Cins) faktoru vo orta yasa gors tadqiqat qruplarinda genotiplorin paylanmast Cadval

3. vo Cadval 4.-ds verilmisdir. Belos ki, heteroziqot GT (61,5%) xasto qruplarinda iistiinliik togkil
etso do, homoziqot TT (18,3 %) genotipi xasta qrupu ilo miiqayisade nozarat qrupunu toskil edon
kisilordo tistiinliik toskil etmisdir. Habelo, heteroziqot GT genotipi (OR=1,23; 95%CI=0,34-4,42;
P=0,750) vo iki qrup arasinda TT genotipi iizro statistik forq agkar edilmomisdir (OR=0,75;
95%CI1=0,21-4,66; P=0,757). Qadin xastalori saglam qadinlarla miiqayiso etdikdo GT (46,2%)
genotipi xasto qruplarinda vo TT (20%) genotipi iso saglam qadinlarda daha ¢ox rast golinmisdir.
Lakin buna baxmayaraq hor iki qrupda gadinlar1 miiqayiso etdikdo ohomiyyotli statistik forq
askar olunmamisdir (P>0,05).
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Cadval 4
Tadqigat qruplarinda gender faktoruna gora genotiplorin miiqayisoasi
Genotiplor Xastalor Nazarat qrupu OR (95%CI) P dayori
N=26 (%) N=24 (%)
Kisilor
GG 7(27) 7(22,5) 1 -
GT 16 (61,5) 13 (59,2) 1,23 (0,34-4,42) 0,750
TT 3(1L,5) 4(18,3) 0,75 (0,21-4,66) 0,757
Xastalor Nazarat qrupu OR (95%CI) P dayari
N=20 (%) N=26 (%)
Qadinlar
GG 7 (35) 10 (38,5) 1 -
GT 9 (45) 12 (46,2) 1,07 (0,29-3,92) 1,43 (0,26-1,73) 0,917
TT 4 (20) 4(15,3) 0,678

Orta yasa goro todqiqat qruplar1 miiqayise edildiyi zaman GG, GT vo TT genotiplori 25 yasa
godor olan xastolordo miivafiq olaraq 27,6%, 58,6% va 13,8%, nozarat qrupunda iso GGn 40%,
GT 50% vo 10% TT genotipi rast golinmisdir. Heteroziqot GT genotipi azalmis xostalik riski ilo
asossasiya tapilmisdir (OR=1,70; 95%CI=0,55-5,28; P=0,357). Mutant TT genotipi iizrs statistik
ohomiyyatli forq ortaya ¢ixmamisdir. Yasi 25-don yuxari saglam insanlarda xostolors nozoron GT
(50%) vo TT (25%) genotiplori iistiinliik toskil etmisdir. Buna baxmayaram qruplar arasindaki
forglor statistik shomiyyatli kimi geydo alinmamisdir (P>0,05).

Cadval 5

Tadqiqat qruplarinda yas faktoruna gors genotiplorin miiqayisasi
Yas Xastalor Nazarat qrupu OR (95%CI) P doayori

N=29 (%) N=30 (%)
<25
GG 8(27,6) 12 (40) 1 -
GT 17 (58,6) 15 (50) 1,70 (0,55-5,28) 0,357
TT 4 (13,8) 3(10) 2,64 (0,35-3,44) 0,662

Xostalor Noazarot qrupu

N=17 (%) N=20 (%)
>25
GG 6 (35,3) 529 1 1
GT 8(47,1) 10 (50) 0,67 (0,15-3,01) 0,597
TT 3(17,6) 5(25) 0,50 (0,78-3,21) 0,650

NOTICOLOR

1. DNMT3B geninin heteroziqot GT genotipi kontrol qrupu ilo miiqayisods xastolordo daha gox
rast golinmis, nozarot qrupunda iso mutant TT genotipinin stiinlik togkil etmasi miioyyon
edilmisdir.

2. Heteroziqgot GT (OR=1,31; 95% C1=0,53-3,25; P=0,563) vo mutant TT (OR=l1,14;
95%CI=0,33-3,97; P=0,832) genotiplori ilo koskin limfoblastik leykemiya xostoliyi arasinda
statistik olago agkar olunmamusdir.

3. Kisi xostolorde heteroziqot GT, saglam kisilords iso mutant TT genotiplori daha ¢ox rast
golindiyi halda, saglam gadinlarda heteroziqot GT, qadin xastolords iso mutant TT genotiplorinin
uistlinliik togkil etmasi askar olunmusdur.

118



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

4. Yas faktoruna goro genotiplorin miiqayisasi naticosindo heteroziqot GT vo mutant TT
genotipinin osason yasi 25-don asagi olan xosto niimunolorindo vo yast 25-don yuxart olan
saglam insanlarda rast golinmosi miisyyan edilmisdir.
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NU3YYEHHUE OJHOHYKJIEOTUIHOI'O HOJUMOP®HU3MA 'EHA DNMT3B
Y BOJIbHBIX C JUATHO30M OCTPBII JIUM®OBJIACTHBIN JIEMKO3

Humogep I'yceitnoBa*, baiipam baiipamos
HUncmumym eenemuyeckux pecypcoe HAHA

Octperit muMboobmacTabIi Nefiko3 (CLL) mpencraBiser coboil pak, KOTOPEIH MOBPEXAACT KOCTH H
KOCTHBII MO3T' U XapaKkTepu3yeTcs Mepenpon3BOICTBOM JUM(POOIacTOB. DTH KIETKU HaKaIJIMBAIOTCS B
KOCTHOM MO3T€ U BJIHMAIOT Ha €ro CIIOCOOHOCTh 00pa30OBBIBATH HOPMANbHBIE KIIETKH, a TaKKe MOTYT
OTIENATBCS OT KOCTHOTO MO3Ta M pPaclpOCTPaHATHCA BO BCEe TKAaHW OpraHuzMa. JTO Hamboiee
pacrpocTpaHeHHBIM BUJ paka y JIeTed, Ha KOTOphIi mpuxomutcs 35% Bcex ciydaeB paka y neteil. B
CBSI3H C TEM, YTO PaK OTHOCUTCS K TPyINIe MYyJbTU(AKTOPUAIBHBIX 3a00JCBaHNMi, HA BO3SHUKHOBEHUE U
pa3BuTHE 3a00JEBaHMS BIUSAIOT KaK TEHETUYECKHE, TaK U SITUTCHETHYECKHE BapHalliH, a TaKkKe (aKTophl
OKpyKatomet cpensl. [IpuanHoit ocTporo muMGo0OIIacTHOTO JIeHK03a SBISETCS Pa3HOBHIHOCTH DITUTCHE-
THYECKOT0 MEXaHu3Ma, Hanboyee W3yuyeHHOro B mporecce merwimpoBanus JHK, mpoucxopsiero B
nonmumopgusme -579G>T rena DNMT3B. B unccienoBanre ObUTH BKIIFOUEHBI KOHTPOJIBHBIE TPYIIIBI U3
46 60apHBIX U 50 3TOPOBBIX JIMII C TUATHO30M OCTPBIA JTMM(OOIACTHEIN Jeiiko3. M3 00pa3oB KpoRrw,
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B3ThIX B mpobupku ¢ DATA, meronom BeicanuBanus Bbinenstm JHK, uccnenoBanu monmumopdusm B
redotunax Meromamu [ILP-ITJIP®, pe3ynmpTarthl OIEHMBaIM METOIOM Treib-3yekTpodopesa. AHammn3
pPe3yNbTaTOB IMOKAa3ad, YTO YacTOThl TEHOTHUIOB B rpymnmax OombHBIX coctaBwim 30,43% HopMambHBIX
romo3uroTHeIx [T, 54,35% rereposurotasix I'T, 15,22% mMyTanTHBIX ToMo3UTOTHRIX TT, Torma xak B
KOHTPOJIBHBIX IPYIMIAax 3TO COOTHOIIEHHE ObUIO HOPMaJbHBIX TOMO3UTOTHEIX [T 34%, reTepo3nroTHbIx
I'T 50. %, myTanaTtHsni romo3urotHelii TT Obur onpenenen xkak 16%. Ilpu anmanmze rpynm mo wacrore
amnens wacrora amiens G cocraBmia 62,1% B rpynme manueHToB U 59% B KOHTPOJBHOW TpYIIIIE.
Mytantueiii amnens T BoisiBieH y 37,9% OonpHbIX M 41% 3m0poBbix mopel. Ha ocHoBaHuu aHanmu3za
pe3yabTaTOB HE OOHAPY)KEHO CTATUCTUYECKU 3HAYMMOM KOPPEJSLUH MEXIy MyTaHTHBIM aieneMm T u
PHUCKOM pa3BuTus ocTporo JumdoobiaactHoro setikosa. (O = 1,06; 95% AU = 0,60-1,88; P = 0,845).
Onnako Hanmuure GaxkTopa BEICOKOro prcka reHotuna TT BeIsABIEHO B rpynmnax O0JbHBIX A0 25 JeT.

Knioueevie cnosa: ocmpuiii  aum@oobracmuwviii  neitkos, DNMT3B, PCR-RFLP [Ieny-
Inekmpodpopes, Inuzenemuxa

STUDY OF SINGLE NUCLEOTIDE POLYMORPHISM IN DNMT3B GENE IN PATIENTS
DIAGNOSED OF ACUTE LYMPHOBLASTIC LEUKEMIA

Nilufar Huseynova*, Bayram Bayramov
Institute of Genetic Resources of ANAS

Acute lymphoblastic leukemia (CLL) is a cancer that damages bone and bone marrow and is
characterized by an overproduction of lymphoblasts. These cells accumulate in the bone marrow and
affect its ability to form normal cells, and can also be separated from the bone marrow and spread to all
tissues in the body. It is the most common type of cancer in children, accounting for 35% of all cancers
in children. Due to the fact that cancer belongs to the group of multifactorial diseases, both genetic and
epigenetic variations, as well as environmental factors affect the origin and development of the disease.
The cause of acute lymphoblastic leukemia is a type of epigenetic mechanism, the most studied in the
process of DNA methylation, which occurs in the DNMT3B gene -579 G> T polymorphism. The study
included control groups of 46 patients and 50 healthy individuals diagnosed with acute lymphoblastic
leukemia. DNA was extracted by Salting-out method from blood samples taken in EDTA tubes,
polymorphism in genotypes was investigated by PCR-RFLP methods, and the results were evaluated by
gel electrophoresis. Analysis of the results showed that the genotype frequencies in the patient groups
were 30.43% of normal homozygous GG, 54.35% of heterozygous GT, 15.22% of mutant homozygous
TT, while in control groups this ratio was normal homozygous GG 34%, heterozygous GT 50%, mutant
homozygous TT was defined as 16%. When the groups were analyzed in terms of allele frequency, the
frequency of G allele was 62.1% in the patient group and 59% in the control group. Mutant T allele was
detected in 37.9% of patients and 41% of healthy people. Based on the analysis of the results, no
statistically significant correlation was found between the mutant T allele and the risk of acute
lymphoblastic leukemia. (OR = 1.06; 95% CI = 0.60-1.88; P = 0.845). However, the presence of a high
risk factor for TT genotype was identified in groups of patients under 25 years of age.

Keywords: Acute Ilymphoblastic leukemia, DNMT3B, PCR-RFLP, Gel electrophoresis,
Epigenetics
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UOT 575. 112

KORONAVIRUS GENOMUNDA NUKLEOTID PAYLANMASININ
MUOYYONLOSDIRILMOSI

NUSABO OKBOROVA
AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki §., AZ1106, Azadlq pr., 155
niluferh.eva@gmail.com

Viruslara sahib rolu oynayan yarasa vo qus névlorinin ¢oxlugu va qlobal diapazonu koronavi-
ruslarin genis tokamiiliina va yayilmasina sarait yaratmisdir. Yarasa koronaviruslarimin miixta-
lifliyi yeni insan koronaviruslarimin yaranmasi iiciin genis imkanlar yaradir. Siiratli mutasiya vo
genetik rekombinasiya da insan koronaviruslarimn tokamiiliine tokan verir. Yeni protein
kodlasdiran genlorin alds edilmasi vo ya itirilmosi viral fenotiplori koskin sokilda dayisdirmok
potensialina malikdir. SARS-CoV ziilallar1 arasinda ORF8-in insanlara uygunlasmasinda asas rol
oynadig1 diisiiniiliir, ¢iinki SARS-CoV ils Jslaqgali yarasa viruslarn tacrid olunaraq, onlarm forqli
ORF8 ziilallarim kodlasdirdigi askar edilmisdir. insan epidemiyasimin baslangicinda tacrid
olunmus stammlarda SARS-CoV-loro xas olan 29 nukleotid delesiya xiisusiyyati askar edil-
misdir. Bu delesiyanin ORF8-1 ORF8a vo ORF8b-ya boliir vo sahib orqanizmdan digorino kecidi
tomin edon adaptiv mutasiya oldugu ehtimal olunur. SARS-CoV-2-ni digor alti HCoV ilo miiqayisa
etmok bdyilk maraq doguran oxsarhqlar1 va forqlori ortaya qoyur. Birincisi, HCoV xastaliyinin
inkubasiya dovrii vo gedisatinin miiddati ¢ox oxsardir. SARS-CoV-2-nin SARS-CoV vo MERS-
CoV hallarinda oldugu kimi insanlarda kecdikdon sonra 6tiiriilms gabiliyystinin azalib-azalmadig:
arasdirilir. Bu viruslarda reparasiyanin olmamasi virus genomunda mutasiyalarin toplanmasina va
yeni yaranmis virus stammlarinda mutabelliyinin artmasina sobab olur. Homginin, yeni formalar
sahib orqanizmin immun sisteminin t3zyiqlorindon yaymmmasi naticasinds yaramir. Apardigimiz
tadqiqat noticosindd koronavirus genomlarinda nukleotidlorin paylanmasimi miisyyonlasdirdik va
malum oldu ki, forqli viruslarda konsentrasiyalar yaxindir. Nukleotid konsentrasiyasi xromo-
somlarda va genlords miisyyan qanunauygunluqla paylanir. Virus genomlarinda miisyyan sahads
bas veron mutasiya iimumi nukleotid ardicilhigindaki konsentrasiyaya tasir edir, bu mutasiyalar bir
fragment iizra bas verarsd, digor fragmentlor iizra paylamir ki, bu da ilimumi genomda
konsentrasiyanin sabitliyino sobab olur. Viruslarin genom torkibindaki oxsarhq ve forqlorin
aragsdirilmasi, sahib hiiceyrayo yoluxma mexanizminin oyronilmoasi, onlara qars1 vaksinlorin
hazirlanmasinda boéyiik rol oynaya bilor. Virus genomunun déyronilmasi istiqgamotinds aparilan
tadgiqatlar zamani alds edilon malumatlar viruslardan bioloji silah kimi istifads edilocayi hallarda
onlarin garsisinin alinmasinda tatbiq oluna bilar.

Acar sozlor: virus, genom, nukleotid, mutasiya, xromosom

GIRIS

Koronaviruslar osason tonoffiis vo mado-bagirsaq traktinin infeksiyasina sobob olan
viruslardir vo periodik olaraq insan populyasiyasinda ylingiil vo agir simptomlarla miisaiyot
olunan soyuqdoymao kimi hallara, bazon iso daha genis miqyasda yayilaraq epidemiyalara sobab
ola bilir. Sahib hiiceyra proteazindan asili olaraq, parcalanma va aktivlogmo virusun endositoz vo
ya virus zorfinin ana membran ilo birbasa birlosma yolu ilo ana hiiceyrays daxil olmasina imkan
verir (Masters, 2006). Koronavirus RNT genomunun 5’ metillosdirilmis qapagi vo 3’
poliadenillonmis quyrugu var ki, bu da ona bir molumat RNT kimi foaliyyst gostormays vo sahib
hiiceyronin ribosomlari torafindon birbaga transkripsiya olunmaga imkan verir (Mclntosh, April
1967). Osas replikaza-transkriptaza ziilali RNT-don asili RNT polimeraza (RdRp) RNT
zoncirindon RNT-nin tokrarlanmasi vo transkripsiyasinda birbasa istirak edir. Koronavirus
stinbiil ziilalinin onun tamamlayici hiiceyra reseptoru ilo qarsiliglt olagesi, ayrilan virusun
toxuma tropizmini, yoluxuculugunu vo név diapazonunu toyin etmokds osas rol oynayir (Decaro,
2011). Koronaviruslar asason epitel hiiceyralorini hodof alir (Hagan, 1988).
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MATERIAL VO METODLAR

Apardigimiz  todqiqat isindo koronavirus ailosinoe moxsus koronaviruslarin  genom
verilonlorindon istifado edilib ki, bunlardan 7-si insan koronaviruslarina aiddir. Bu viruslar
haqqinda molumatlar vo genom verilonlori NCBI, RefSeq genom bazalarindan olds olunmus vo
bu ardicilliglar arasinda miiqayisali analizlor aparilmis, alinan noticalor tohlil olunmusdur.
Mbolumat bazasindan 65 koronavirus genomu FASTA formatda oldo edilmisdir. Onlar hom biitov
genom uzrd, hom do miioyyon fragmentlors osason miiqayiso olunmus, buradaki nukleotidlorin
sayina asason MS Excel proqrami vasitasilo qrafiklori oldo olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Biz virus genomunu nukleotidlorin konsentrasiyasina asason nozordon kegiracayik (A, S, T,
Q). Biitlin orqanizmlordo genomda nukleotidlorin konsentrasiyas1 stabil olur. Bu
ganunauygunluq, sabobi tam aydin olmasa da, canli orqanizmlarin genomlarinda rast galinir. Bu
qanunauygunluga osason, xromosomdaki nukleotid paylanmasi zamani A=T, S=Q oldugu
molumdur. Bu xiisusiyyat demok olar ki, biitiin xromosomlarda 6ziinii dogruldur vo bu GS-skew
prinsipi adlanir.

355
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ACGT ACGT ACGT ACGT ACGT
Qrafik 1. Arabidobsis thaliana bitkisindd xromosomlar iizra nukleotid say1 nisbatinin
miidyyanlasdirilmasi

Eyni zamanda ayri-ayr1 genlordo nukleotidlorin paylanmasini analiz edorken bu
qanunauygunluga riayst olunmadigini da miisahido edirik. Genlor {izro nukleotid konsentrasiyasi
T>A, G>C prinsipi ilo paylandigini goriiriik.
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Qrafik 2. Arabidobsis thaliana bitkisinda genlor iizra nukleotid say1 nisbatinin miisyyanlosdirilmosi
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Demoli, buradan bels naticayos golmok olar ki, nukleotidlorin konsentrasiyasi xromosomda
ist-listo diigdiiyii halda, genlords forqlilik yaradir. Coxlu sayda gen miiqayisesi zamani bu
qanunauygunluq genlords do 6ziinli dogruldur.

Nukleotidlorin bu xiisusiyyotini virus genomunda izloyok. Bozi qus viruslarindan basqa,
demak olar ki, oksor virus genomlarinda nukleotid ardicillig1 genlordoki kimi tosadiif olunur.
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Qrafik 3. Virus genomlarinda nukleotid say1 nisbatinin miiayyonlosdirilmasi

Indi iso bunu bir virus genomunun (CF_000864885.1 ViralProj15500 genomic.fna) ayri-
ayr1 fragmentlorina goro baxaq. Bu virus genomuna 100-100, 250-250, 500-500, 1000-1000
olaraq ardicilliq soklinds baxacayiq.
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Qrafik 4. Nukleotid ardicilligini 100 nukleotiddon ibarat fragmentlors ayrilmaqla sayimin
miidyyanlasdirilmasi
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Qrafik 5. Nukleotid ardicilligini 250 nukleotiddon ibarat fragmentlars ayrilmaqla
saymin miidyyanlosdirilmasi
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Qrafik 6. Nukleotid ardicilligini 500 nukleotiddon ibarat fragmentlars ayrilmaqla
saymin miidyyanlosdirilmasi
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Qrafik 7. Nukleotid ardiciligini1 1000 nukleotiddon ibarat fragmentlors ayrilmaqla
konsentrasiyanin miioyyanlosdirilmasi
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Buradan goriindiiyii kimi, nukleotidlori 100-100 goétiirdiiyiimiiz halda nukleotidlorin geyri-
borabor paylanmasi bag verir. Nukleotidlorin saymi artirdiqca iso (1000 oldugda), miioyyon
gqanunauygunluq miisahido olunur, yalniz 1-ci blokda konara ¢ixmaya rast golinir ki, bu da ¢ox
giiman ki, sonuncu fragmentlo baglidir. Buradan belo noaticoya golinir ki, virus genomlar1 da
boylik ehtimalla genomun kodon torkibinin optimalligin1 saxlamagq {igiin nukleotidlorin konsen-
trasiyast ganunauygunluguna tabe olur. Demoli, buradan belo miihiim noticoyo golmok
miimkiindiir: virus genomlarinda miisyyon sahado bas veron mutasiya timumi nukleotid ardicilli-
gindaki konsentrasiyaya tosir edir, bir fragmentds yiiksoldikca, digor fragmentds azalir ki, bu da
iimumi genomda konsentrasiyanin sabitliyina sabob olur.

NOTICOLOR

e Nukleotid konsentrasiyasi xromosomlarda vo genlordo miioyyon ganunauygunlugla paylanir.
Virus genomlarinda miioyyon sahods bas veran mutasiya timumi nukleotid ardicilligindaki
konsentrasiyaya tosir edir, bu mutasiyalar bir fragment {izro bas verarso, digor fragmentlor tizro
paylanir ki, bu da iimumi genomda konsentrasiyanin sabitliyino sabab olur.

e Nukleotid konsentrasiyasini miioyyonlosdirdik vo molum oldu ki, forqli viruslarda konsent-
rasiyalar yaxindir.
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ONPEJAEJIEHUE PACHHPEJIEJIEHUA HYKJIEOTHUJI0OB BI'EHOME KOPOHABUPYCA

Hyma6a Ax6epoBa
Uncmumym eenemuyeckux pecypcoé HAHA

O6wmme w TI00aNbHBIA JHAMMa30H BHUIOB JIETYYHX MEIIICH- BHPYCOHOCHUTEICH CIIOCOOCTBOBAIH
LIMPOKOW 3BOJIONUN W PACHpOCTPAHEHHIO KOPOHABUPYCOB. Pa3zHooOpazne KOPOHABHPYCOB JETYUHX
MBILICH MPeNoCTaBIIseT MHUPOKHE BO3MOXKHOCTHU IS TIOSIBICHUSI HOBBIX KOPOHABHPYCOB YeEIOBeKa. bric-
Tpast MyTaIisl ¥ TeHeTHYeCcKass PeKOMOMHANNS TaKKe CIIOCOOCTBYIOT SBOJIIONMK KOPOHABHUPYCOB YEJIO-
Beka. [IproOpeTeHue wik oTepsi HOBBIX T€HOB, KOAUPYIOMIUX OEOK, MOXKET Pe3KO U3MEHHUTh BUPYCHEIC
¢enotunsl. Cumtaercs, uto cpeau OenkoB SARS-CoVORFS sBnsercss urpaioT KIOYEBYIO POJIb B
aJanTauy K 9eJI0BEeKY, MOCKOJIBKY ObLTH OOHApYXEeHO, YTO OHU KOJAUpYIOT pa3Hble Oenku ORF8. B Ha-
gaje SMUAESMUN Cpemu JIoAcH Obuta oOHapykeHa xapakTtepHas it SARS-CoV 29-HykimeoTwmHas
Jenenys B BBIACICHBI INTaMMBI, JENUTCS U BEPOSITHO, SBIACTCS aJanTUBHOM MyTaluel, oOecriedu-
BalOIIEH mIepexol OT OAHOr0 OpraHu3Ma-xo3sauHa kK apyromy. CpaBHenue SARS-CoV-2 ¢ mecTsio
npyrumu HCOV oOHap:KMBaeT HMHTEPECHBIC CXOMICTBA U pa3inyus. Bo-TiepBBIX, HHKYOAIlOHHBIN TIEpHUO.
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U TPOJOJDKUTENIBHOCTD 3a00IeBaHusl O4YeHb CXOXH. M3yuaercsi, CHUKaeTcs TpaHCMHUCCHUBHOCTE SARS-
CoV-2 nocne npoxoxaeHus depe3 yenoBeka, kak B ciydae cSARS-CoV u MERS-CoV. OtcytctBHE
pemapanuy y 3THX BHPYCOB IPUBOAWT K HAKOIUICHHIO MyTallMii B I€HOME BHPYCa U IIOBBILICHUIO
MyTa0eJIbHOCTH BHOBH OOpa3OBaHHBIX IITAaMMOB BHpyca. Kpome Toro, HOBbIE (OPMBI BO3ZHHKAIOT B
pe3yabTaTe TOro, 4To OPraHM3M XO3siMHa u30eraeT JaBlieHUS MMMYHHOW CUCTeMBL. B pesynpTare Hammx
HCCIICIOBAHUHN MbI ONPENENIUIN PACIPEAEICHHEe HYKJICOTUIOB B TEHOMaxX KOPOHABHPYCOB, H OKa3aJoCh,
YTO KOHLIEHTPAILMU B Pa3sHBIX BHpycax Omu3ku. HykimeoTuasl pactpeenstoTcss B XpoOMOCOMax M T'eHax C
OINpE/IETICHHON 3aKOHOMEPHOCThIO. MyTallMiM BO3HHUKAIOIIME B OIPEJIEICHHOM Y4YacTKE BHPYCHOTO
TCHOMa BJIMSIOT HA KOHIIEHTPALMIO B 001Iel HYKJICOTHIHOH MOCIEA0BATENbHOCTH, H €CIH 3TH MyTaluu
BCTpPEYAIOTCS B OJHOM (pparMeHTe, TO OH PACIPOCTPAHSIOTCS M HA JAPYTHe (PparMeHTsl, YTO MPUBOAUT K
MOCTOSIHHON KOHIIGHTpaluu B oOmieM reHome. M3ydeHue cXOICTBa M pa3iuuuii B T€HOME BUPYCOB,
H3yYeHHE MEXaHM3Ma 3apa)XKCHUS KJIETKU-X03IMHA MOXKET CHIIPaTh BAXKHYIO POJIb B Pa3pabOTKe BaKLWH
npoTtuB HUX. MHpOpMaIys, nonydeHHas Ipy U3y4EHHUH BUPYCHOTO T'€HOMA, MOXKET OBbITh MCIIOIb30BAaHA
JUTA TIPEIOTBPAIIEHUSI BUPYCOB IIPH UX UCIIOIB30BAaHUH B KaueCTBE OMOIOTHYECKOTO OPYIKHSI.

Knroueswvie cnosa: euUpyc, 2eHom, Hymeomud, mymayusi, Xxpomocom

DETERMINATION OF NUCLEOTIDE DISTRIBUTION IN THE CORONAVIRUS GENOME

Nushaba Akbarova
Institute of Genetic Resources of ANAS

The abundance and global range of bat and bird species that play the role of viruses have facilitated
the widespread evolution and spread of coronaviruses. The diversity of bat coronaviruses provides ample
opportunities for the emergence of new human coronaviruses. Rapid mutation and genetic recombination
also contribute to the evolution of human coronaviruses. The acquisition or loss new protein-encoding
genes has the potential to dramatically alter viral phenotypes. Among SARS-CoV proteins, ORFS is
thought to play a key role in adaptation to humans, as bat viruses related to SARS-CoV have been
isolated and found to encode distinct ORF8 proteins. At the beginning of the human epidemic, 29 nucleo-
tide deletion features characteristic of SARS-CoVs were found in the isolated strains. This deletion splits
ORF8-1 into ORF8a and ORF8b and is thought to be an adaptive mutation that allows host-to-host
transmission. Comparing SARS-CoV-2 with six other HCOVs reveals interesting similarities and differ-
rences. First, the incubation period and duration of HCOV disease are very similar. It is being inves-
tigated whether the transmissibility of SARS-CoV-2 decreases after passing through humans, as in the
case of SARS-CoV and MERS-CoV. The lack of repair in these viruses leads to the accumulation of
mutations in the virus genome and the increase of mutability in newly formed virus strains. Also, new
forms arise as a result of the host orqanism avoiding the pressures of the immune system. As a result of
our research, we determined the distribution of nucleotides in the coronavirus genomes, and it turned out
that the concentrations in different viruses are close. Nucleotide concentrations are distrubited in chromo-
somes and genes with a certain regularity. Mutations that occur in a specific area in the viral genome
affect the concentration in the total nucleotide sequence, which, if they occur in one fragment, is distri-
buted in other fragments, which leads to a constant concentration in the common genome. Investigation of
similarities and differences in the genome composition of viruses, the study of the mechanism of infection
of the host cell, can play an important role in the development of vaccines against them. The information
obtained from studies of the viral genome can be used to prevent the use of viruses as biological weapons.

Keywords: virus, genome, nucleotide, mutation, chromosome
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I11. BIOKIMYA vo FIZIOLOGIiYA | BIOCHEMISTRY and
PHYSIOLOGY
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W3YUEHHUE COPTOB MST'KOM NIIEHUIIBI ABEPBANIJKAHA
11O IMOKA3ATEJIIO YU CJIA ITAIEHUA

T'IOJIBIIAH IMOJAJOBA', TATUBA TACAHOBA’, CEBUHJI’K M. MAMMEJIOBA ',
JIEMJIA TACAHOBA®

! Unemumym Ienemuueckux Pecypcos Munucmepcmsa Hayku u O6paszosanus, AZ1106, npocn. Azadnvie
155, baxy

ZHaquo—HCCﬂedoeameﬂbCKuL? Hucmumym 3emneodenus, AZ 1098, [Hupwazu, coexos, Ne 2, baxy,
e.mail:shenoval @yahoo.com

IImeHuna KaKk OCHOBHOM MNPOAYKT NUTAHUS 3aHMMAeT IlepPBOe MeCTO, MO 3TOii NMpPUYHUHE,
u3yyeHne eé KadecTBa Bcerja CTaBHT BOINPOC Y4YeHBIM HaiiTM myTu ero ymnpasJjenus. Leasio
NPOBEICHHOT0 HCC/IeA0BAHUS SIBJISIJICS, AHAJIN3 TEXHOJOTHYECKMX H XJe0oneKapHbIX MoKa3aTeeii,
B YaCTHOCTH YHCJIA MaJeHHUs] COPTOB MATKOW NMIIEHUIbI a3epOaiikaHCKOH celeKIMH B yCJIOBHAX
oorapbl. Uncso nagenust Xaroéepra — 3T0 eJMHUIA U3MEPEHUS AKTUBHOCTH ajib(a-aMujiasbl, eciu
YPOBeHb JTOro (pepMeHTa HH3KHH, TO TecTo OydeT BS3KHM H JUNKHUM. MartepuajoMm 1A
HCCJIeIOBAHUS CJYKWJIM COPTAa MECTHOM CeJIeKIMM, BhIpallleHHbIe, B Oorape, B Jl:kaauiadanackoii
3onanbHo OnbiTHOI Ctanuuu, HUU 3emienenus. IlpoBoanMbie HaMH ONBITHI MOKA3aJIM, YTO
copTa, BbIpallleHHbIE B orape, UMeIOT YUCJIO0 najgeHusi, B npexaeie ¢ 300 c. 1o 474 cekyHa, To ecTh
copta cpead O00beKTOB Hccilel0BaHMsA ¢ mNokasaTeassMu 250 c., MOJHOCTBIO OTCYTCTBYIOT.
Moka3zatear UJIK 3THX copToB MeHsieTcs: B mpeaese 98.6-99.1 (mo nmoka3artenio npuoopa), 00bI4HO
npu takom nokaszaresae UK copra naor xopommii xjied6. AHAIU3BI NPOBOAUIM B TeYEeHUH ABYX
Jger. Koppeasiuusa Mekay 4yucjaoM majeHusi 4 od0beMoM xJjeba cocraiasiia r=-0,904, r=-0,809, c
YHCJA0M MA/IeHUsl U noKa3aTesieM KieiikoBunbl 1=-0,321, r=0,364, coorBercrBenno. HecMoTpsi Ha
TO 4TO0, nokazaresab UK y Heckobkux coproB papHsuics 103,0-111,2 (n.1n.), BHICOKMI IOKa3aTe b
KieiikoBuHbBI (29,8%-32,2 %) m0J10KNTEILHO 0TPA3HJICs B 00beMe XJebda, TAKHM 00pa3oM, MOKHO
€Ka3aTh 4TO, Ja’e ¢ MOBBbIIIEHHbIM Moka3ategem HWJIK B ycinoBusix Gorapbl, MOKHO MOJYYHTh
XJ1e0 ¢ OTHOCHUTEJIbHO XOPOIIUM KAa4eCTBOM U € BBICOKUM 00béMOM. COpT A3epu NpU HU3ZKOM
YPOBHe KaudecTBa KJelkoBUHBI (102,0-112.0 n.n.) umeeT BbIcoKkuii 00bem xJieda (600, 650 CM3)‘,
Takasi KapTHHA Hal/awaaeTcs U 'y copra Mypos-2, rae nokasareas UK pasen 106,2-108,1 .., a
o6bem xsie6a gocruraer 590 cm’, 530 cm’ (COOTBeTCTBEHHO MO rofam). JTo elle pa3s A0Ka3bIBAET
4YTO, Ja’Ke NPH OTHOCUTEJIbHO HU3KOM KadecTBe KJIEHKOBHHBI, MOKHO MCIeYb XOpOIIWH XJed.
O0bem xJie0a 3aBHCHT U OT KOJHYeCTBA KJIeiiKOBHHBI, IPHYeM BBICOKMII MOKa3aTelb COAeP:KAHUA
KJICHKOBMHBI MOKeT 00ecle4YdTh BBICOKHI 00beM Xieda, Jaxe NMPH HHU3KOM KadecTBe KJeHKO-
BUHbI. Takum o0pa3oM, noKa3zaTeJb YHCJIA NAJAeHU M COAepKaAHMEe KJICHKOBUHBI HMEIOT
OTPUIATEJILHYIO KOPpeJasiMIo, HO MeXKIy MoKa3aTejdeM 4HCIa MaJeHUss U 00beMOM Xjeda 3TO
CBA3b MOJIOKUTEIbHAsA. BhICOKMII MOKa3aTeb cofep:KaHUA KJICHKOBHHBI MMeeT MOJIOKUTEJIbHYIO
KoOppeasiuui ¢ o0beMoM XxJje0a, Ttorna kak MK mMeeT He3HAYUTEIbHYIO CBSI3b €O BCEMU
TeXHOJOTHYeCKUMU NMoKa3aTeIsIMH.

Knioueevie cnosa: copm, mazkas nuienuya, 3epHo, KA4eCmeo, YUci10 nadeHus, mexHoa02udecKue
nokazamenu, xineo

127



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

BBEJEHUE

KauecTBO 3epHa MSATKOM NIIEHHULBI, HApPSAY C YPOXKAEM,SBISAETCS aKTyaJbHONMPOOIEeMOit
MOCTAaBIICHHOW TMepea ydeHbIMH u (epmepamu 1o Bcemy Mupy. llmeHuna kak OCHOBHOMU
MPOJAYKT NUTAHMSI 3aHUMAET IE€PBOE MECTO, MO ATOM MPUUMHE, U3yUeHHE €€ KayecTBa BCerna
CTaBUT BOMPOC YUYEHBIM HAWTHU MyTH ero ympasieHus. OQHUM U3 TTOKa3aTenei xiae0oneKapHoro
KauecTBa 3€pHa, SBJISETCS, TaK e YUCIIO NaJCHUs, HO, K COXKAJIEHUIO, HEKOTOPBIE CIELIMATUCTBI
YIOYCTHJIM CTOJb BaXKHBIM aCMeKT U HE MpeJaBajd 3TOMY JOJKHOTO BHHUMAaHHS, C 3TOM TOYKHU
3peHus Nepesl HAaMU OTKPBITHIM CTaJl BOIIPOC PACCMOTPEHMSI MOKA3aTells YUciia MaJeHus HallluX,
MECTHBIX COPTOB.

JIOCTaTOYHO YacTO BCTPEUAIOTCS CCBUIKHM, YTO AaKTHBHOCTH (hepMeHTa aib(a-aMuiassl B
3epHE, B MyKE U B IIPOTE TECHO CBSI3aHBl C YCTONYMBOCTHIO K MOCICyOOPOYHOMY TPOPACTAHUIO
3epHa (ArankuH, 2017).

Kak um3BecTHO, unci0 najgeHuss MOXKET BapbuUpoBaTh OT 62 cekyHa a0 400 cexynn. Jns
xJIeOHOM mieHuIbl B cpenneM B npeaenax 250 c., 300 c., a unorga u no 350 cexyna. Yucno
nageHust Xaroepra - 3TO eIUHUIIA U3MEPEHUSI aKTUBHOCTHU alib(ha-aMuiIa3bl KOTOPBIN JEHCTBYET
Ha KpaxmaJ, paclueruisisi ux a0 caxapoB. Eciou ypoBeHb anb(da amuiassl HU3KHM, TO TECTO OyAET
BSI3KMM M JIMIIKUM, BBICOKOE YMCJIO MaJIeHus], MOKa3aTelb HU3KOW aKTUBHOCTHU alib(ha amunassl,
YTO TaeT XOPOIIee COAepKaHUs OEIIKa, IS BEITIEYKH MYYHBIX U3ICIHI.

[Tocneybopounoe fgo3peBaHHE 3TO KOMIUIEKC (PU3UONOTUYECKUX, OWOXUMUYECKUX
MPOIIECCOB MPOUCXOAIMIMX TP XpaHEHWH 3epHOBOM Macchl. CpOKH TOCIeyOOpOYHOTO
JO3pEBaHUS 3aBUCHUST OT MHOTHUX (DaKTOPOB, B YACTHOCTH, OT BHUJA KyJbTYpbl, OT YCJIOBUM,0T
CPOKOB yOOPKH U TIOTO/IHBIX YCi0BUi pernona (Mamxecos B. U. 2018).

BaxkneimmM ycioBueM MOCICYyOOPOYHOTO O3PEBAHMS SBISETCS BIAKHOCTh U TEMIIe-
paTypa 3epHOBOM Macchl, a TaK)K€ a’palus Bo3ayXxa MEX3EepHOBOI0O MpocTtpaHcTBa (ManbunuKoB
u ap., 2016; I'acanoBa u ap., 2017). Pazpymienue kpaxmaina NpUBOIUT K CHIDKEHUIO CTEKJIOBU/-
HOCTH, HATYpHOTO BECa 3€pHA, KaueCcTBa KIEUKOBUHBI U YXYIICHUIO TEXHOJOTHYECKUX KaueCTB
myku (Mowuceesa u nip., 2017).

OreHka KauecTBa 3€pHa IMOCJIE OKOHYAHHS IMOCICYOOpPOYHOrO AO3PEBaHUS — TO OMOXU-
MUYECKUI MPOLIECC, KOTOPBIA MPOUCXOAUT B CBOCBPEMEHHOYOPAHHBIX CEMEHaX M BEAET K €ro
¢busnonornueckoit 3penoctu. CeMeHa TaKWX PACTEHWH AAal0T HOpMalbHBIE BCXoAbl. [Ipomorn-
KHUTEIBHOCTh MOCICyOOPOYHOTO J03PEBaHUSI — HACIIEACTBEHHBIA MPU3HAK KYJIBTYpPHl U COPTA.
Kpome Ttoro »to sBnsiercs, mokasaTelieM 3pelOCTH M NPUTOJHOCTH, 3aBUCUT OT YCIIOBUS
BBIpAMBaHMS, a TAKXKe MOTOAHBIX YCIOBUM.

Lenbr0 MMPOBEACHHOTO MCCIIEOBAHUS SIBISUICS, aHAIM3 TEXHOJIOTHYECKHX | XJyeOoreKap-
HBIX TIOKa3aTelieid, B YaCTHOCTH YHCJIa MAJCHHUS COPTOB MATKOW MIICHMIIBI a3epOaiiKaHCKOM
CEJIEKLIMH B YCIIOBHSIX OOTapshl.

MATEPHAJ U METO/JbI UCCJIEJOBAHUSA

MaccoByto 010 ChIPOM KJIEHWKOBHHBI, B 3€pHE, onpeaessuii pydyHbiM MetogoMm [['OCT-
13586.1], kauecTBO KIEHKOBUHBI — 10 jaedopmauuu,Ha npudope WMJIK-1. Conepxanue
MOKa3aTeNsl CeIUMEHTAlMK TPOBOIMIN B 2%  yKCYCHOM KHCJIOTE MO MOJU(PHUITMPOBAHHOM
metoauke [Tymmsackoro (Co3unoB A.A. u np. 1977), ctatuctiuueckyro o0paboTKy pe3yIbTaToB
uccnenoBanuil  ocymectBisuii o SPSS 16 mporpamme. JlaGoparopHble aHaAIU3BI  TIO
OTIpPENICICHUIO HATYypbl M BIAQXHOCTH 3€pHA MPOBOAWIM INpH nomoumm npubdopa «GAC 2100
Grain Analysis Computer» ¢paHITy3CKOT0 TMPOW3BOJCTBA, BBIXOJ MYKH ONPEICISUTH TPHU
noMomy MenbHUIBl “Kvadrumat Yunior”, mBeiapckoro mpou3BOJCTBa, OpOKEHHE TecTa H
Janbllie BhIMEYKa ObUTH MpOBeJeHbl Ha npubopax «Domino» u «Arianna». [IpuroTtoBienue
xJ1eba MPOBOIUIIH, 110 CYIIECTBYIOLIEH METOUKE, B 1a00paTOpUu.

Kak yxe u3BecTHO, mupokas reorpaduueckas U 3KOJIOTMYEcKas pa3sHOPOJHOCTh YCIOBHM
IpUPOABl B pecryOiHKe, C HAIMYMEM 3KCTPEMaJbHBIX (PaKTOPOB, MPHUBOJAUT K CHUKECHHUIO
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KauecTBa 3epHa MIIEHUIIbI, He UCKIIIOUEHUE U reorpaduueckoe pacnonoxenue Jxanunadaackon
OmneiTHOM CTaHINN.

CpenneronoBas Temnepatypa, Jhxamunabaackoro 30C-a, cocraBusieT 4000-4500°C.
Cpenmsis Temneparypa 3umoii 1-3°C, nerom 25-30°C. AxTHBHBIC OCafKy He TpeBbimaT 400—
600 MM romoBoii HopMeI. [TouBa, onbiTHOTO yuacTka Jxamunadanckoro 30C-a cogepxut 1,62%
rymyca, pH 7.66, conepxanue azorta oueHb Hu3koe (0,08-0,015), docdopa u kamus wa 0-0,30cm
rIIyOMHE BBICOKOE, clabolIeouHas, MalokapOoHaTHasl.

PE3YJIBTATHI U UX OBCYKJIEHUSA

MarepuanoMm Il  HCCIIEIOBAHUSA CIY>XHJIM COpPTa MECTHOW CEJICKIIMH, BBIpAIllCHHBIC, B
oorape, B JDxanmunabanckoir 3onanbHo  OmbitHOM Cranmmu, HUWM 3emnegenus. OmnbIThl
3aknajapiBasii Mo Meroauke MycaeBa A.J[x. (2008). Ananusbl nmpoBowin B Jaboparopuu
«KauectBo 3epna» HUU 3emnenenusi.

B tabnume 1 npuBeneHsl moKa3aTesid KauecTBa 3€pHA COPTOB BBIPALIEHHBIX B YCIIOBUSX
Oorapbl. OOBIYHO IS KaXKIOW CTpaHbl 3HAUEHUE YHWCIA TMaJeHUS HMMEET OIpeaeNeHHBIN
MHTEpBaJl U3MEHUYMBOCTH M B Halleil pecryOiuke 3TOT uHTEepBan cocrapiseT 250-350 cexyHn.
Copra msarkoil mmieHunpl ¢ mokasarensimMu 250 u 320 cekyHn maroT xie0a C  BBICOKUM
obbemoM. [IpoBoarMbIe HAMU OMBITHI TIOKA3alld, YTO COPTA, BHIPAIICHHBIE B Oorape, HMEIOT
ymcno naaenus, B npegene ¢ 300 c. 1o 474 cekyHA, TO €CTh cOpTa Cpeau OOBEKTOB HCCIENO-
BaHUs C noka3ateasiMu 250 c., TOJHOCTBIO OTCYTCTBYET.

Tabnuua 1
TexHoJ0rMYEeCKasl XapaKTePUCTHKA COPTOB MATKOIl NMIIIeHUIIbI (CpelHee 3HAYEHUE)
Yuc. mageH., | KnelikoBuHa, CenMeHTanus, 3
N MK, n.n O0bem x, cm” | O0.o11, 6amt
Ne| HaszBanue copToB MUH %o M
2019 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020

1 |Azamarnu-95 345 |312 24,8 24,8 (94,8 [1104 |24,0 21,0 |590 |610 |49 5,0
2 [l'obycran 322 313 29,6 27,8 (93,2 (98,6 31,0 28,0 |600 |610 |49 5,0
3 |Py3u-84 377 1332 294 30,4 [105,5 [112,3 |29,0 34,5 |510 |600 4.8 4,8
4 |Tane 38 330 |335 (23,6 30,4 (93,7 [101,2 |24,0 |31,5 |600 [580 4.8 4,7
5 |Hypay 99 340 |300 (20,8 24,0 [87,9 [106,2 |24,0 27,0 |570 |600 |42 5,0
6 |[Mupmaxus-1 390 427 23,6 21,2 [97,6 |106,4 23,5 |21,0 |480 [410 4,5 4,0
7 |Uladar-2 342 1408 (29,6 28,4 (79,3 |101,1 |28,5 24,0 |590 [450 4,5 3,7
8 | Xazpu 371 |389 (27,6 24,0 (85,9 [98,7 27,5 24,0 |550 [520 3.7 4,8
9 |'mnasap 331 402 (32,6 28,4 1929 (83,4 33,0 29,0 |600 [530 4.8 4,5
10| XbipMman 415 345 21,6 [28,8 |73,3 (92,5 (24,0 (29,0 |510 |590 4,6 4,8
11|Ksipmb3bl rronb-1 (432 1331 23,6 (30,4 84,7 [103,5 21,0 (36,0 400 |600 3,9 4,6
12 |T'roHanum 329 1419 (29,8 26,8 (80,6 [104,1 |29,5 25,0 |600 |450 4.9 3.8
13 |Aknnun-84 339 1377 (29,2 24,8 (99,1 |104,2 |28,5 21,0 |600 |530 4.8 4.4
14 |3upBe-85 427 1345 27,2 [30,4 98,5 [109,1 [28,0 (30,0 480 |580 3,2 4,7
15 |datuma 345 |353 [28,0 |25,8 (86,4 |100,8 |27,0 23,0 |520 480 4,5 4,1
16 [Maxmyn-80 375 1330 (27,0 29,2 (80,0 [96,1 |28,0 29,5 480 |600 4,6 4,8
17|Cema 346 374 [28,2 27,8 88,7 99,7 27,5 26,5 |540 [520 4,5 4,2
18 | deitnpman 380 [392 (29,8 24,6 (97,8 (92,7 28,0 24,0 |530 [500 4,6 4,2
19 |Kb13b11 Oyria 485 416 264 (25,6 99,9 [105,6 [28,0 |[27,5 |410 |510 3.8 4,2
20|Apan 415 332 254 [28,8 93,7 1979 ]20,5 (26,0 400 [580 4,0 4.4
21|A3zepu 322 376 (32,2 27,6 [102,1 [111,2 |31,0 28,0 |600 [550 4.8 43
22 |Mypos-2 349 373 (29,2 27,8 [106,7 |101,8 |28,0 26,0 |590 [530 |47 4,2
23 |IlepBun 368 374 (27,2 26,8 [108,1 [95,0 28,5 27,0 |520 470 |42 4,0
24 |Mapxan 371 [340 [25,2 36,8 [75,9 [106,2 |25,5 37,5 |480 |580 |40 4,6
25 |lupuiaxun 331 |327 (324 35,8 (95,5 [101,6 |30,0 (42,0 |590 |610 |47 5,0
26 |besi3 474 1462 28,8 [27.4 |101,1 (96,6 [27,5 |[24,0 400 |510 3,7 4,6
27| darnamn 348 330 [26,0 29,8 [103,1 [96,1 25,5 29,5 [560 590 |44 4,6
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[Tokazarens MJIK atux coptoB mensiercs B mpezene 98.6-99.1 (mo mokazartento mpubopa),
o0buHO mpu TakoM nokazarene WJIK copra pgatorT xopommii xyie0d. AHanu3bl MPOBOAWIN B
TEYeHUHU JBYX JieT. PacueTHble aHanMM3bl KOPPEISAIUS MEXKIy YHUCIOM MaJeHUs U 00BEeMOM
xiseba r =-0,904, r=-0,809, ¢ yncnoM mageHus U mokaszareneM KieilikoBuHbl 1=-0,321, r=0,364,
COOTBETCTBEHHO.

Hecmotpst Ha To uto, mokazarens MJIK y Heckonpkux coptoB paBusuics 103,0-111,2 (m.a.),
BBICOKHIA TTOKa3aTeNb KIeHKOBUHBI (29,8%-32,2 %) MOJI0KUTENBbHO OTpa3uics B oobeMe xie0a,
TakuM 00pa3oM, MOKHO CKa3aTh 4YTO, JakKe C TOBBINICHHBIM mokaszareneM WJIK B ycrmoBusix
Oorapbl, MOXKHO TIOJTYYUTH XJ1€0 C OTHOCHTEIHLHO XOPOIIUM Ka4eCTBOM U C BBICOKUM 00BHEMOM.

C uenpro ompeneicHusl JOCTOBEPHOCTH IPOBEICHA CTaTHCTHYECKas oOpaboTkKa, B YacT-
HocTH perpeccus. Oka3anoch, YTO MEXKIY YHMCIOM MaJeHUsS U 00BeMOM Xjieba MMeeTcs OTpH-
LaTenbHas KOppemslus, a BOT ¢ 00beMOM Xjeba M C COoAepKaHUEM KIEHKOBHUHBI IOJIOXKH-
TEJNbHOE, TO €CTh, YEM BBIIIE COACPKAHNE KIICHKOBUHBI, TEM BBIILIE 00bEeM XJieda.

CopT A3zepu npu HU3KOM YpOBHE KadyecTBa KiIeUKoBUHBI (102,0-112.0 m.m.) uMeeT BHICOKUH
06beM xmeba (600, 650 cM’), Takas KapTHHA HAGIIONACTCS U Y copra MypoB-2, IZie OKa3aTelb
MUK pasen 106,2-108,1 m.m., a o0beM xyeba TOCTUTACT 590cm’, 530 cm® (COOTBETCTBEHHO 10
rojgam). JTO elle pa3 IO0Ka3bIBAET YTO, JaXKe MPU OTHOCUTEIHHO HU3KOM KaueCTBEKICHKOBUHBI,
MO>KHO HCII€Yb XOPOIINH XJIe0.

600 EM.XJ.1863= 1053,9 - 1,42*Yucno nogeHus
6004
m -
g 9
. 550 b
g | g 550
~ o
s 500 -
kT | e 500
R 2
= - 2
E 450 g
s 1 O 450
400
¥ ' ' 1 y I ' 400 T , T T T ' T
300 350 400 450 500 300 350 400 450
Yucao nogerua 2019, muH Yucno nogenus 2020, mun

Puc. 1. B3aumocBa3b MEKAY YUC/IOM NaJCHUSA U XJ'leﬁOl'leKale)IM Ka4eCTBOM

Kak BumHO U3 pucyHka 1, 00beM xJieba U YUCIIO0 MaJCHUsT UMEIOT HETIOCPEACTBEHHYIO CBSI3b
MTOCKOJIbKY, YeM BBIIIE YHCIIO MaJACHUS, TeM Himke o0beM xiieba. Copt besi3, B maHHOM citydae,
MOJKHO TPUBECTH KaK TMPUMEpP, YHCIIO MaJACHUsS 37ech HU3Koe 474 cek., 476 cek. Hy U 00beM
xjie0a, COOTBETCTBEHHO HHXKeE, 4TO cocTaBisieT 400 o’ , 510 oM.

Ob6beM xyeba 3aBUCHUT U OT KOJHMYECTBA KIEHKOBUHBI, MPHYEM BBICOKHI IMOKa3aTelb
COJICpP)KaHUsI KICHKOBUHBI MOXET OOCCIICUYUTh BBICOKHUA 00BEM XJieba, Naxe NP HU3KOM
KadecTBe KieiikoBuHbI (Puc. 2).
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AZDRBAYCANIN YUMSAQ BUGDA SORTLARININ
DUSMO 9DODi GOSTORICISINO GORO TODQIQI

Giilson Poladova', Qatiba Hesenovaz, Sevinc M. Mammedova"z, Leyla Hoasanova®
'Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu;
’KTN, Okingilik Elmi-Tadgigat Institutu

Bugda osas qidalardan biriolub, keyfiyystinin tadqiqi alimlor qarsisinda onuidars etmayin yollarinin
arasdirilmast mosalosi kimi durur. Todgigatin mogsodi,domyo soraitindo becarilon yerli yumsaq bugda
sortlarinin, texnoloji gostaricilori vo ¢orokbigirmo xiisusiyyatlori, asason do diismo ododinin analizi
olmusdur. Hagberg diismo adodi say1 alfa-amilaza aktivliyinin gostaricisidir, bu fermentin dayari asagi
oduqda, xomir yapisqan vo axici olur. Todqgigatin materiali Okingilik Elmi-Todgiqat Institutunun
Colilabad Bolgs Tacriiba Stansiyasinin demys soraitinds yetigdirilon yerli seleksiya sortlari olmusdur.
Tacriibalorin naticalori gostarir ki, domya soraitindo becarilon sortlarin diigmo odadi qiymoti 300-474
saniyo arasinda doyisir, yoni todqiq olunan sortlar arasinda gostoricilori 250 saniyo catan sortlar
imumiyyatlo yoxdur. Malum olmusdur ki, diisme adadi qiymsti vo ¢drok hocmi arasinda r=-0,904,
=-0,809 diismo odadi qiymati vo qliiten indeksi arasinda slagenin hesablanmasi r=-0,321, r=0,364
naticolonmisdir. Bazi sortlarda KDO indeksinin 103,0-111,2 (c.g.) olmasina baxmayaraq, kleykovinanin
miqdarinin yiiksak olmasi (29,8%-32,2%) ¢6rayin hacmina miisbat tosir gostormisdir, ona gora do deys
bilorik ki, KDO-nin artmasi ilo belo domyas soraitdinds beverilmis bugdadan,yiiksok hocmds ¢orak aldo
etmok miimkiindiir. Kleykovina keyfiyysti asagi olan Azari sortundan (102,0-112,0 d.i.) yiiksak hacmli
¢orak (600, 650 sm’) alinmisdsr. “Murov-2” sortunda da oxsar monzora miisahido olunur, KDO indeksi
106,2-108,1 c.g, oldugu halda ¢oreyin hocmi 590 sm’, 530 sm’-o toskil etmisdir (illor {izro miivafiq
olaraq). Bu, bir daha siibut edir ki, kleykovinanin nisbaton asag1 keyfiyystli olmasina baxmayaraq, yiiksok
hacmli ¢orok alde etmok miimkiindiir. Naticads diigmoe adadi ve kleykovina arasinda menfi slaga, ¢oroayin
hacmi va kleykovina kemiyyati arasinda iso miisbat alage oldugu toyin edilmisdir. Eyni zmanda KDO
gostaricisinin digaer texnoloji gostaricilorlo az shomiyyatli slagenin oldugu da miisyysn edilmisdir.

Acar sozlor: sort, yumsaq bugda, don, keyfiyyat, diisma adadi, texnoloji gostaricilar, ¢corak

THE STUDY OF BREAD WHEAT VARIETIES OF AZERBAIJAN
IN TERMS OF THE FALLING NUMBER

Gulshan Poladova', Gatiba Gasanova’®, Sevinj M. Mammadova'?, Leyla Gasanova’
'MSA, Genetic Resources Institute; >MA, Institute of Group Husbandry

Wheat ranks first as a staple food therefore; the study of its quality always raises the question for
scientists to find ways to manage it. The purpose of the study was to analyze the technological and baking
indicators, in particular, the number of falling varieties of soft wheat of Azerbaijani selection in rainfed
conditions. The Hagberg Falling Number is a measure of the activity of alpha-amylase, if the value of this
enzyme is low, so the dough will be viscous and sticky. The material for the study was varieties of local
breeding grown in rainfed conditions in Jalilabad Regional Experimental Station, of Research Institute of
Crop Husbandry. The results of carried out experiments have shown that varieties grown in rainfed zones
have a falling number ranging from 300 to 474 seconds, that is, varieties with indicators of 250 seconds
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are completely absent among the studied varieties. The IDK index of these varieties varies in the range of
98.6-99.1 (according to the instrument indicator), usually with such an IDK indicator, the varieties give
good bread. The analyzes were carried out over two years. Calculated analyzes the correlation between
the falling number and bread volume r=-0.904, r=-0.809, with the falling number and gluten index r=-
0.321, r=0.364, respectively. Despite the fact that the GD index for several varieties was 103.0-111.2
(a.i.), the high gluten index (29.8% - 32.2%) had a positive effect on the volume of bread, so we can say
that, even with an increased GDI in rainfed condition, can be obtained bread with a high volume. The
Azeri variety with a low level of gluten quality (102.0-112.0 a.i.) turned out with a high volume of bread
(600, 650 sm’). A similar picture is also observed in the Murov-2 variety, where the GD index was 106.2
-108.1 a.i., and the volume of bread reached to 590 sm’, 530 sm® (by year, respectively). This proved
once again that, even with a relatively low quality of gluten, good bread can be baked. The volume of
bread also depended on the amount of gluten, and high gluten content provided a high volume of bread,
even with low gluten quality. Falling number and gluten content are negatively correlated, but falling
number and bread volume are positively correlated. High gluten has a positive correlation with bread
volume, while GDI has a negligible relationship with all technological indicators.

Keywords: Variety, bread wheat, grain, quality,falling number, technological indicators, bread
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ABSERON SORAITINDO OKIiLMiS LOBYA GENOTIiPLORINDO
BIOKIMYOVI GOSTORICILORIN OYRONILMOSI

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

AMEA Genetik Ehtiyatlar Institunda milli genofondun toplanmasi, saxlanilmasi vo barpasi istiqa-
moatinds genis elmi tadqiqat islori aparhr ki, paxlah bitkilorin toplanmai, dyronilmasi, secilmasi onlarin
miihafizo olunmasi da bu islorin bir hissasidir. Apardigimiz tadqiqat isi AMEA Genetik Ehtiyatlar
Institutunun Abseron Elmi Todqiqat Bazasinda yerino yetirilmis, 15 lobya niimunasin donindon istifado
edilmisdir. Isin asas moaqsodi mohsuldarhg yiiksak, torkibindo amin tursularin miqdan yiiksak olan
niimunslorin askarlanmasi olmusdur. Bu niimunalarda asasan dando ziilal, avozolunmaz amin tursula-
rindan lizin va triptofamn migdari, 1 m*-do mohsuldarhq éyronilmisdir. Nozarot kimi Yerli piyada
sortu gotiiriilmiisdur. Todqiq olunan 15 lobya niimunslarinin daninds ziilalin miqdar1 23,7% - 29,3%
arasinda doyismis, bunlar arasinda yiiksok ziilal gostoricisine malik olan niimunslor se¢ilmisdir. On
yiiksak ziilal miqdar1 Aze-PHA t/16 (29,3%), Aze-PHA-K-37-(28,1%), K-3493 (27,5%), Aze-PHA t/15
(26,8%), AFGO27-d> (26,8)% sort niimunalorindo rast golinmisdir. Mahsuldarhga goros oan yiiksok
gostarici Aze-PHA t/15 sortniimunasinds (400 q), yiiksak gostarici iso Aze-PHA t/17 (300 q), K-3493
(300 q) vo Aze-PHA t/6 sortniimunslorinds (360 q) olmusdur. Tadqiq olunan numunalords lizinin
miqdar on yiiksok—Qalibiyyat (933 mq (100 qr-da mq-la)), an asagi gostorici iso Aze-PHA-K37-do
(633 mq (100 qr da mq-la)) olmusdur. Tadqiq olunan 15 niimunads triptofanin miqdar:1 190 mq-260 mq
arasinda doyismisdir. 9n yiiksok gostarici Aze-PHA t/17-260mq, K-3493-240 mq, Qalibiyyat-235 mq,
K-15274-235 mq (100 qr-da mq-la), an asag1 gostarici iso Aze-PHAt/16-190 mq, Aze-PHA-K37 mq-190
mq (100 qr-da mq-la) niimunalorinds olmusdur. Tadqigat naticasinds hom yiiksak lizin, ham do yiiksok
triptofan miqdarma gora secilon K-3493, Aze-PHAt/17 niimunalari, ziilal va lizin miqdan yiiksok olan
is9 Aze-PHA t/16 niimunasi miisyyan edilmisdir. Todgigat naticosinda yiiksok biokimyavi gostoricilori
ilo forqlonan niimunalor askar olunmusdur. Danli-paxlah bitkilorin, ilk névbada lobyamin mahsuldar-
hgmin artirilmasi va keyfiyyatinin yaxsilasdirilmasinin asas masalalordon biri oldugunu nazars alaragq,
tadqiq olunan niimunslordan galocak seleksiya islorindo istifads edilmasi tovsiys olunur.

Acar sozlar: lobya, dan, paxla, ziilal, lizin, triptofan

GIRIS

Donli paxlali bitkilor on genis yayilmis orzaq bitkilorindon biri olmagla xalq tosorriifatinda
miihiim rol oynayirlar. Paxlalilar ¢arpaz vo 6z-6ziins tozlanan bitkilardir. Carpaz tozlanan, asasen do
koponak¢igaklilor nektar vo tozcuglar ilo iri hogoratlari, arilari colb edir. Hogoratlarla tozlanan vo ya
entomofil bitkilorin xarakterik slamatlori cox maraqli vo miixtolif olmagla, birinci ndvbads ¢igoklorin
hosoratlar1 colb etmosi ilo olagodar olan uygunlagmadan ibaratdir. Hogoratlarla tozlanan bitkilorin
cicoklori gozal va calbedici olur. Onlara gozolliyi rongborang ¢igok yanligari verir. Digor torafdon bu
cicoklor nektar ifraz etmolidir. Nektarliglar ¢igokdo ¢ox zaman xiisusi orqan kimi inkisaf etmis olur,
bozi hallarda iss ¢i¢oyin méveud organlarinin iizorinds, onlarmn xiisusi hissosi kimi inkisaf edir.

Paxlali bitkilorin istifado saholori, insan hoyatinda rolu ¢ox boyuk, hortorofli vo rongarongdir.
Belo miixtaliflik bu bitkilorin ziilal, avezolunmaz amintursulari, yag, vitamin vo minerallarla zongin
olmasindan irali golir. Belo ki, bunlarin toxumlarinin torkibi ziilal, ovozolunmaz amintursularinin
hamisi ilo: triptofan, lizin, metionin, valin, treonin, fenilalanin, leysin, izoleysinlo zongindir. Canli
organizmin bdyiimosindo vo inkisafinda vacib olan ovozolunmaz amintursulariin g¢atigmamasi
maddolor miibadilosinin pozulmasina vo xostoliklors gotirib ¢ixarir. Bu bitkilorin  ziilallarinin
xarakterik xtisusiyyati onlarin suda, neytral duz mohlulunda asan hall olmasidir. Ziilal no godor asan
hall olsa o, bir o godar do insan va heyvan orqanizmi torafinden asan menimsanilir. Danli paxlalilarin
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toxumlarindaki ziilalin miqdan taxillardan 2-3 dofo ¢oxdur.

Moalumdur ki, heyvanlarin yemindo ziilalin catismamasi onun qidaliliq qiymotinin asagi
diismoasing, gozlonilon yem c¢ixarmin artmasina vo heyvan mongoli orzagin bahalagmasina gotirib
cixarir. Buna goro do yem rasionunun hor bir tosoriifatda miitloq donli paxlali bitkilor hesabina
balanslasdirilmasi vacibdir.

Son zamanlar yem ziilalin1 sintetik maddo olan karbomidlo (sidik c6vhori) avoz edirlor, ancaq
karbomidin torkibinds ovozolunmaz amintursulari yoxdur. Buna gora do yemds ziilalin artirilmasina
miitloq yem bitkilorinin paxlalilarla birgo okilmasi vo mohsuldarligin yiliksolmosi hesabina nail
olunmalidir. Danli paxlalilarin xalq tosorriifatinda da shomiyyati bdyiikdiir. Bu bitkilori becormokls
Olkomizdo don ehtiyatimin yiiksalmosina, ziilalli yem probleminin hollina vo atmosfer azotunun
fiksasiya edilmasi hesabina torpagin miinbitliyinin artirilmasina nail olmagq olar (9sadova, 2016).

Respublikamizda holo ¢ox godimdon milli yemoklorin osas torkib hissesi kimi ziilal, yag,
vitamin vo 9vaz olunmayan amintursulari ilo zongin olan paxlali bitkilordon genis istifado olunur. Bu
monada paxlal bitkilorin yerli vo diinya genofondunun toplanmasi, saxlanmasi vo miivafiq bolgoalor
tiglin perespektivli niimunalorin se¢ilmasi vacib masalalordondir (Omirov, 2014).

Respublika ohalisinin orzaq tohliikesizliyinin tomin olunmasinda paxlali bitkilorin rolu
ovazsizdir. Ayri-ayr1 bolgalards torpag-iglim soraitinin miixtslifliyi bu bélgalar ti¢iin mohsuldar, otraf
miihiitiin olverigsiz faktorlarina, xastolik vo zorarvericiloro davamli, adaptiv xiisusiyyotli vo yiiksok
keyfiyyatli intensiv tipli sortlarin yaradilmasini talob edir (Mirzoyev, 2014).

Azorbaycana lobya bitkisi (Phaseolus L.) XVIII asrin 2-ci yarisinda gatirilmisdir. Olkomizds bu
bitkinin yabani1 novlorins rast golinmir.

Lobyan1 orzaq (ziilalla zongin don, gdy paxla), bozok bitkisi vo yasil glibro mogsadi ilo
becarirlor. Toyinatindan asili olaraq miixtalif tisullarla okirlor. Lobyanin doninds 20,4-31,7% ziilal,
50-60% azotsuz ekstraktiv maddolor, 0,7-3,6% yag, 3,1-4,6% kiil, 2,3-7,1% sellilloza vardir. Bu
bitkinin deninin ziilalinin monimsanilmosi marcimak v adi noxuddan yiiksok olaraq 86% toskil edir.
Lobya ziilalinin torkibi insan orqanizmi ii¢lin zoruri sayilan tirozin, triptofan, lizin vo basqa
amintursulart ilo do zongindir. 5-10% lobya unu olavs edilmis ¢orok adi bugda ¢oroyinden gidali vo
dadli olur, bu asason usaqglar iiciin ¢ox faydalidir. Lobyadan ¢ox vaxt pohriz yemoyi kimi istifado
olunur. Onun gdy paxlasinda 6%-o qodor ziilal vo C, A, B vitaminlori vardir. Donin yetigmasing
yaxin lobyanin yarpaglarinda 3-16% limon tursusu olur. Lobya doninin torkibindoki ziilal gidaliligina
gora ot vo siid ziilallarina yaxindir. Bundan basqa lobya doninds ziilal vo yagdan basqa ¢oxlu
karbohidrat (gokor vo nisasta) qiymotli mineral maddoslor (kalium, kalsium, maqnezium, domir,
fosfor), iizvi tursular (tiatin) vo B, (riboflavin), PP (nikotin tursusu), C (askorbin tursusu) vitaminlori
do vardir (Yusifov, 2011; Berrios, 1999; Brav, 1998; Carlsson, 1992).

MATERIAL VO METODLAR

Lobya har iki yarimkiironin isti bolgalorinds 97-0 yaxin novii birlosdiron paxlalilar fosilosine aid
(Fabaceae) bitkidir. Osason meyvo vo don iigiin yetisdirilir. Becorilon nodvlordon adi lobya
(Phaseolus vulgaris) bir ¢ox sarmasan va kol formali sort va gesidlori ilo birinci yeri tutur, bazilori 150
bozok kimi do istifado edilir. 15 odad lobya genotiplori GE Institutunun Abseron Elmi Todgigat
Bazasinda okilib, becarilmisdir. Bu niimunalords asason ziilal, avozolunmaz amin tursularindan lizin
va triptofan, 1 m*do mohsuldarhq todqiq edilorok dyronilmisdir.

Zilal - Keldal (EpmakoB A.N.,1969) iisulu ilo toyin edilib. Narin {iylidilmiis niimunodon
100-80 mq gotiiriiliib, Keldal kolbasina tokiilorak {izorina 5—7 ml qati sulfat tursusu, 1 qr katalizator
olavo edilib, yandirilarag, qovulub, sonra golovi ilo titrlonorok azotun miqdar toyin edilib, 6,25
omsalina vurularaq ziilal miqdart hesablanib.

Lizin - S.Museyko vo A.F.Sisoyeva (EpmakoB A.N.,1972) iisulu ilo iki tokrar olmagla sinaq
stisasine 30 mq un alava edib, 2%-1i Na,COs-da 10 daqigs arzinds 80°C—ds su hamaminda hidroliz
etmoklo toyin olunmusdur.

Triptofan - A.Ermakov, N.R.Yaros (EpmakoB A.I.,1969) iisulu ils toyin edilmisdir. Bunun ii¢iin
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200 mq narn {yiidiilmiis nlimunadon gétiirtiliib, 100 ml-lik 6l¢ii kolbasina tokiilarak, 25% KOH—da
hall olunmus 4%-1i jelatin mohlulu alavo etmokls 18-20 saat miiddstindo 40°C temperaturda hidroliz
edilorak toyin olunmusdur.

Bizim todqiqatin mogsadi yerli vo introduksiya olunmus lobya sortniimunslorinin donlorinds
biokimyovi gdstoricilordon ziilal, triptofan, lizinin miqgdarmi toyin etmoklo, yiliksok keyfiyyotli
niimunoalari segmokdon ibaratdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiqat isinds 15 lobya sort niimunosinin mohsuldarhig: st. Yerli piyada sortu ilo miiqayisali
sokildo Gyronilmis, dondo biokimyavi gdstaricilor toyin edilmisdir. Todqiqatin naticolori codvaldo
verilmisgdir.

Cadvalds verilon ragamlar lobya niimunolarinin donlsrinds biokimyavi gostaricilori xarakterizo
edir. Tadqiq olunan niimunslords imumilikds ziilalin miqdar1 23,7-29,3%, triptofanin miqdar1 190-
260 mq, lizinin miqdar1 633-933 mq, mohsuldarliq ise 1 m*-do 120-400 gr intervalinda doyismisdir.

Aparilan biokimyavi analizlor noticosindo Aze-PHA t/16 (29,3%), Aze-PHA-K37 (28,1%)
sortniimunalorinds ziilalin miqdarmin standartdan (st.Yerli Piyada-27,5%) yiiksok oldugu askar
edilmisdir. ©On asagi notico iso Saksa (23,7%) sort niimunasinds olmusdur.

Triptofanin miqdar1 Aze-PHA t/17 (260 mq), K-3493 (240 mq), Qalibiyyat (235 mq), K-15274
(235 mq) sortniimunolorinds standart kimi gotiirdiiylimiiz Yerli Piyada sortundan (210 mq (100 gr-da
mgq-la)) ytiksok olmusdur.

Lizin amintursusu Qalibiyyat sortniimunasinds 933 mq (100 qr-da mq-la), K-3493-do 866 mq,
K-13038-do 833mq olmusdur ki, bu da standart sort Yerli Piyadadan (800mq (100 qr-da mg-la)
yiiksok naticadir.

Bu niimunslords lizinin migdar1 633-933 mq (100 qr-da mq-la) arasinda doyismisdir.

Mbohsuldarligim iso Aze-PHA t/15-400 qr, Aze-PHA t/17-300 qr, K-3493-300 qr sortniimu-
nolorinde yiiksok oldugu miioyyen edilmisdir. Bu niimunolordo mohsuldarliq 1 m*do 120-400 gr
arasinda doyigmisdir. Analiz olunmus niimunolor igarisinds bir nego gdstoriciyo gora forglonanlor
askar olunmusdur. Belo ki, analiz olunmus K-3493 lobya niimunosinin donindo ziilalin, eloco do
lizin va triptofanin miqdar1 daha yiiksok olmusdur. K-3493 niimunosinds ziilalin miqdar1 27,5%,
lizinin miqdar1 866 mq,triptofanin miqdarinin iso 240 mq, oldugu miioyysn edilmisdir.

Cadval
Lobya niimunslarinin doninds biokimyavi gistaricilor vo mahsuldarhq
Havada quru maddoys gora | Lizin 100 . 1m’
Ne | Niimunalorin adi ! Y%-13 e qr-da mq- Triptofan 100 mohsuldarhgq,

Umumi azot Ziilal la qr-da mq-la qr-la
Aze — PHA t/6 4,2 26,5 667 215 360
Aze —-PHAV/15 43 26,8 734 210 400
Aze -PHA t/16 4,7 29,3 700 190 230
Aze -PHA t/17 3,9 24,3 800 260 300
Aze -PHA /18 3,9 243 640 210 220
AFQO - 2027 43 26,8 746 220 140
K- 13038 4 25,0 833 235 240
Saksa 3,8 23,7 734 215 190
K —3493 4.4 27,5 866 240 300
Qalibiyyet 3,9 24,3 933 235 150
Aze-PHA-18 43 26,8 767 205 180
K -15274 4,0 25,5 660 235 280
Aze- PHA -14 43 26,8 653 230 250
Aze-PHA —K37 4,5 28,1 633 190 130
St.Yerli piyada 4,4 27,5 800 210 120

K-3493 niimunssinds digar gostericilorlo yanast mehsuldarliq (300 qr 1 m?) da yiiksak olmusdur.
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NOTICOLOR

Aparilan islorin noticosi olaraq miioyyon edilmisdir ki, K-3493 sort niimunosi, biitiin
gostoricilori ilo digor niimunslordon forqlonir. Todqiq edilon niimunolor igarisindo tosorriifat
qiymatli olamatlorine goro forqlolalorin praktiki seleksiya islorindo qiymotli baglangic material
kimi isdifadesi magsadouygundur.
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W3YYEHUE BUOXUMHUYECKHUX MOKA3ATEJIEM TEHOTUIIOB ®ACOJIM,
BBIPAINEHHBIX B YCJIOBUAX AIIIIEPOHA

ITamcusa Mamenosa
HUncmumym eenemuyeckux pecypcoe HAHA

B UnctuTyTe renermueckux pecypcoB HAHA mpoBoauTcs IIMPOKUM CHEKTp HayYHO-HCCIENO-
BaTeNbCKUX PadoOT MO cOOpYy, COXPAaHEHHWIO W BOCCTAHOBJICHHIO HAI[MOHAIBHOTO reHodoHHma, u cOop,
u3ydeHue, oToop U coxpaHeHrne O0OOBBIX pacTeHHUH ABJsETCS OAHOM M3 OCHOBHBIX 3ajad. JlaHHas uccre-
JoBaTenbCKas paboTa mpoBoamiach Ha AOIIEpOHCKOW Hay4YHO-HCCIeOoBaTelnbckoil 0aze MHcTHTyTa
reaetndecknx pecypcoB HAHA. Kak o0bekT nccnenoBanns ObUIH UCIIONB30BAaHBI MATHAANATE 00pa3ioB
(acomn. OCHOBHOH IIeJBI0 padOTHl OBLIO BBISBICHHE BBICOKOYPOKAMHBIX 00pa3loB ¢ BBICOKAM
CoJiep)KaHMEeM aMUHOKUCIOT. B o0pasmax w3y4anw NpeHMyIIECTBEHHO OEJOK, W3 HE3aMEHUMBIX
AMMHOKHUCIIOT- JTU3UH ¥ TpUNTohaH, i ypoxkaitHocTs Ha 1 M°. B KauecTBe KOHTPOILHOIO COPTA ObLT B3AT
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Uepmun musana. Conepxkanme Genka B 3epHE BapbupoBato oT 23,7% 1o 29,3%. CaMoe BBICOKOE
coniepkanue Oenka HaOmoganock y Aze-PHA t/16 (29,3%), Aze-PHA -K-37-(28,1%), K-3493 (27,5%),
Aze-PHA -1/15 (26,8%), AFGO27 (26,8)%. Hanbonsmmii poct ypoxxaitHoctr Habmonancs y Aze-PHA
-1/15 (400 r), Aze-PHA -1/17 (300 1), K-3493 (300 1) u y Aze-PHA 1/6 (360 1). HauGonbiiee xou-
4yecTBO JM3WHaA Habmomamock y copra [ammbwmst (933mr Ha 100r), B TO BpeMs Kak HaWMeEHBIIIee
konmiecTBo Habmomanock y Aze-PHA -K37 (633mr na 100r). Yposens Tpunrodana BappupoBai ot 190
1o 260 mr. Beicokoe conepkanue Tpunrodana Hadmomanock y Aze-PHA /17-260mr, K-3493-240mr,
lamubusar-235mr, K-15274-235mr (100r), B TO BpeMs Kak HHM3KO€ COACpKaHHWE TpUnTodaHa ObLIO
ormedeHo y Aze-PHA 1/16-190mr, Aze-PHA -K37mr-190mr (100r). B sTom nccnenosannu K-3493 u
Aze-PHAL/17 Oblin OTMEYEHBI, KakK 00pa3iibl C BEICOKMM COJCpXKAaHUEM JIM3uHa U Tpunrtodana, u Aze-
PHA-t/160, xak oOpasel ¢ BEICOKMM COAep:kaHHeM Oesika W JIu3uHa. B pesyibraTe UccieloBaHUN ObLTH
oOHapyXeHbl 00pa3lbl C BBHICOKUMH OWOXMMHUYECKMMHU IIOKa3aTeIsIMH. YUYWTBIBas, YTO TOBHIIICHUE
ypOXKaHOCTH M KadecTBa 00OOBBIX KyJIbTYp, B MEPBYIO odepens (Hacoiu, SBISeTCS OJHONW M3 OCHOBHBIX
3a/1a4, U3y9YCeHHBIE 00Pa3Ibl PEKOMEHYETCS UCIIOIH30BaTh B JALHEUINICH CENIEKITMOHHON padoTe.

Knioueewie cnoea: paconn, cemena, 606086vie, 6e10K, 1uzun, mpunmogan

STUDY OF BIOCHEMICAL INDICATORS IN SEEDS OF COMMON BEAN SAMPLES

Shamsiya Mammadova
ANAS, Genetic Resources Institute

The Genetic Resources Institute of ANAS conducts a wide range of research work on the collection,
conservation and restoration of the national gene pool, and the collection, study, selection and
conservation of leguminous plants is one of the main tasks. The research was carried out at
the Absheron Experimental Base of the Genetic Resources Institute of ANAS. 15 common bean samples
were used in this research. The main goal of the work was to identify high-yielding samples high in
amino acids. In these samples, from essential amino acids, mainly protein, lysine and tryptophan
and productivity per Im* have been studied. The protein content of the 15 common bean samples ranged
from 23,7 % to 29,3%. Among them, the samples with the highest protein content were selected.
AzePHA-t/16 (29,3%), AzePHA-PHA-K37 (28.1%), K-3493 (27.5%), AFGO 27 (26,8)% have been
found as the varieties with highest protein content. The highest productivity indicator was found in Aze
PHA-t/15-400gr, Aze-PHA-t/17-300gr, K-3493 -300gr and in AzePHA t /6-360gr. The highest lysine
content was observed in the Galibiyat variety (933mg per 100g), while the lowest content was observed in
Aze-PHA -K37 (633mg per 100g).The tryptophan level varied from 190 to 260 mg. High tryptophan
levels were observed in Aze-PHA /17-260mg, K-3493-240mg, Galibiyat-235mg, K-15274-235mg
(100g), while low tryptophan content was noted in Aze-PHA t/16-190mg , Aze-PHA -K37mg-190mg
(100g). In this study, samples K-3493, Aze-PHAt/17, selected for both high protein and high
tryptophan content, and AzePHA-t /16 elected for high protein and lysine content were recorded. As a
result of the research, samples with high biochemical parameters were found. Considering the fact that
increasing the yield and quality of legumes, mainly beans, is one of the main issues, it is recommended to
use the studied samples in further breeding work.

Keywords: common bean, seeds, legumes, protein, lysine, tryptophan
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VJIK 581.1

CPABHUTEJIBHOE UCCJIEJOBAHUE SPAD 3HAYEHUSA Y
PACTEHHMI XJIOIMMYATHUKA B YCJIOBUSIX COJIEBOI'O CTPECCA

HAJIEP AJIU3AAE

Bakuncxuii I'ocyoapcmeennwiti Yuueepcumem, yi. 3axuoa Xanunosa-23; AZI1148, baxy, Azepbaiioxncan
Unemumym eenemuueckux pecypcoe HAHA, AZ1106, np. Azaonvie, 155., baxy, Azepbaiioscan
shader622@mail.ru

Hapsiny ¢ co3nanueM BBICOKOBOJOKHHMCTBIX NMPOAYKTHBHBIX COPTOB XJIOMYATHHUKA, HMEIOLIUX
cTpaTeruyeckoe 3HaueHHe, 00JiblIOe 3HAYEeHHE HMeeT o0orameHue reHoGoHAa XJIONMYATHUKA
COPTaMH, YCTOHYMBBIMH K OHMOTHYECKMM M a0HMOTHYeCKMM cTpeccoBbIiM (paktopam. CeromHsi
rjiodajnbHOe M3MeHeHHe KJIMMaTa ycyryomyio pasjimyHble cTpeccoBble (pakTopbl. B HacTosmiee
BpeMsl C0JIEBOIl CTPecCc CUMTAETCH BasKHOI IKOJI0rH4ecKoii npodJjemMoii BO BceM MHpe, OCKOJIbKY
oko0J10 20% Bcex opolaeMbIX 3eMeJib B HACTOsIIIIee BpeMsl HCNBITHIBAIOT c0JieBOii cTpecc. OneHka
(poTocuHTeTHYECKUX TMOKa3aTesell fABJAAETCA OJHMM M3 BaXKHBIX (PAKTOPOB NPH BbIABJIECHUH
TeHOTHIIOB, YCTOHYMBBIX K cTpeccoBbIM (pakTopamM. IlockoabKYy (POTOCHHTETHYECKA AKTHBHOCTH
CBfI3aHA ¢ NPOAYKTUBHOCTBIO, H3MEPEHHE KOJMYeCTBAa (POTOCHHTETHYECKHUX NMUITMEHTOB B pacre-
HMAX HCNOJIb3YyeTcsl A U3YyYeHMs BJIANSAHHMA Ha 3 PexTUBHOCTHL OTOCHHTE3a Pa3IUYHBIX CTpec-
COBBIX (paKTOpPOB, TAKHX KaK 3acyxa, 3acojJieHMe, HM3Kasg WM BbICOKasg Temmneparypa. B pa0orte
nposefaeH cpaBHuTedbHblH aHaau3 CIIAJL 3HayeHUs1 B KOHTPOJIe M COJIEBBIX YCJOBHAX Ha 31
MECTHBIX M HHTPOAYLUHMPOBAHHBIX TeHOTHNAX XJIOMYATHHKA. JIJIA OLEHKH CO0JIeyCTOHYHMBOCTH
TeHOTHUIIOB XJIOMMYATHUKA, B KOHTPOJBHBIX U CTPECCOBBIX YCIOBMAX B 4 TNOBTOPeHHUSX, ObLI
H3MeEpeH KOJIU4ecTBO XJopopmiia. KnacrepHblii ananu3 OblI BBINOJHEH HA OCHOBE COOPaHHBIX
JaHHBIX aHaau3a. [lo nTnHaMuke n3MeHeHus 3HaYeHUsI SPAD reHoTHNBI OBLJIM CTPYNIIIHPOBAHLI B 3
OCHOBHBIe rpynnbl. CHUKEHHe coiep:KaHus XJIOPO(MIIIa MPU COJIEeBOM cTpecce HAa0JI0JAT0Ch BO
BCeX HCCJIe0BAaHHBIX 00pa3nax. CHmkenne 3HadeHusi SPAD B coJieBBIX yCJI0BHSIX BAPLUPOBAJIO OT
1,6 1o 8,7 mo cpaBHeHHIO ¢ KOHTPOJIEM JIl BCeX MCCIIeI0BAHHBIX 00pa3uoB. Cpean uccjieJ0BaHHbIX
00pa3uoB HaMMeHbIllee CHH)KeHHE coaep:kaHus xjaopoduia (1,6) nadaoaanocs y copra Hasau-9,
a HamOoabmee cHukenue (8,7) — y copra Ilpaiim. Cpeau MeCTHBIX IeHOTHIIOB HAMMEHBUINM
CHHMKEHHEM coliep:KaHusl Xxjaopopusia odaanan copr AP-317, a cambimM BbicokuM — copt I'anmxa-
114. YMmeHnblleHMe KoOJUYeCTBA XJopoduiia y ITHX FeHOTHMNOB coctaBuia 3,325 u 6,225 coot-
BeTCTBEHHO. B pe3ysibTaTe ucc/ieloBaHUH TeHOTHIIBI ¢ BBHICOKOH MPOAYKTHBHOCTBIO MOTYT OBITh
PEKOMEH0BaHbI B KadecTBe POAUTENBCKHX (OPM B CeJeKINHMOHBIX MNporpaMMax IO coJie-
YCTOHYUBOCTH.

Knioueevie cnoea: ycmoiiuugocms, conesoii cmpecc, XA0nuamHuxk, 3HaueHue SPAD,
KacmepHulii aHanu3

BBEJIEHHUE

ComneBoii cTpecc sBISETCS BaXHBIM (DAaKTOPOM, ONPEACISIONIMM POCT M YpPOKaHHOCTh
pacrenuii (Mahajan-Tuteja, 2005; Deng et al., 2015). beuto ycranoBneno, uro 6omnee 800
MUJUIMOHOB T€KTapOB 3€MJIM 3aCOJIEHBI, YTO COCTAaBIISIET OKOJIO 6% OT 00Iel IIomaay Cyy B
mupe (Munns, 2005). BriBesieHHe COJI€yCTOHUMBBIX KYJBTYP MOMOXET Pa3BUTHIO 3aCOJIEHHOTO
3eMJIe[ieNiisl B 3aCOJICHHBIX pailloHax, PEeKyJbTUBALMM 3TUX 3€MENb M, B KOHEUYHOM CHYETE,
YJIYUIIEHUIO YCIIOBHUM KM3HU HACEJIECHUs, IPOXKUBAIOLIETO B 3TUX pernoHax (Saeed et al., 2012;
Deinlein et al., 2014; Peng et al., 2014, Mehboob-ur-Rahman, 2021). ConeBoii cTpecc cymiecT-
BEHHO BJIMSAET Ha KIIOYEBble OMOJOrMYEcKHe Ipouecchl, Takue kak ¢orocunte3 (Feng et al.,
2014), sneprerudeckuii metabonausm (Song et al., 2016), cunre3 Oenka U METAOOIU3M JTUIHIOB
(Sui-Han, 2014; Sui et al., 2018, Yang 2020).

@DOTOCHHTE3 — BaXKHEHIIUHN ITPOLIECC, MPOUCXOIAIINN B XJIOPOIIACTaX BBICIIUX PACTEHUMU.
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@DOTOCHHTE3 BKIIIOYAET CBETOBBIE U TEMHOBBIE PEAKLIMH, KaXk/1asi U3 KOTOPbIX COCTOUT U3 CEpUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLWH, CBS3aHHBIX C 3aXBaTOM U IPeoOpa3OBaHHEM
sHepruu (Liu, 2016). ConeBoli cTpecc 0Oka3bIBaeT MpsIMOE M KOCBEHHOE BIMSHUE Ha CO/IepIKaHUe
xnopodumia u 3pdexTuBHOCTE PorocuHTe3a pacteHuil. [Ipsmbie 3¢ddexTsr gocTuraroTcs 3a
CUeT pEryJMpOBAaHUS AaKTUBHOCTM U YPOBHEW OSKCIpeccud (EpPMEHTOB, Y4YacTBYIOUIMX B
o6uocunTe3e xmopoduiia u porocuHTese. KoceHnsie 3¢hextsr mrocturarorces cnennGuaecKuMu
PEryJIupyIOMUMU My TSIMH, TAKUMH KaK CUCTEMbI aHTHOKCUAAHTHBIX (pepmenToB (Yang, 2020).

CHmwxkeHnue (POTOCHHTETUYECKOH aKTHBHOCTH TaKXKE CBS3aHO C HaWMeHbIIeH 3¢ (dexTus-
HOCThIO pubyno3oduchocdartHoii (PbD) kapbokcunassl mpu orpaHndeHHOM noctyruieHuu Pbd,
gyBcTBUTENbHOCTH @CII 1 cHMKEeHNHU pereHepanoHHoi ciocoOHocTH PB® (Seemann-Sharkey
1986). Ilpeanosnaraercs, 4TO COJEBOM CTpecC MOXKET HapyllaTh OMOXUMHUIO (POTOCHHTE3A 3a CUET
JI€30PUEHTAIMH JIAMEIUISIPHOW CHCTEMBI XJIOPOIIIACTOB W MOTEPH IEIIOCTHOCTH XJIOPOILIACTOB,
YTO MPHUBOJAUT K CHHMKEHHUIO aKTHUBHOCTH (oTocucTeMbl. BiusHHe cojeBoro crpecca Ha
¢dorocuHTeTHYECKHE (PEPMEHTHI MOKET HOCUTHh BTOPUYHBIN XapaKTep, OMOCPEIOBaHHBINA MEHb-
M gaBieHueM CO; B TUCTBSX U3-3a 3aKPBITHS YCThUIL. 3HAUYUTEIBHOE CHUKEHHE COJIEPKaHUS
xyiopodmiia (a u 0) HaOIOAAIOCh Y COPTOB XJIOMYATHHUKA MPH MOBBIICHUN YPOBHS 3aCOJICHUS
(Zhang et al., 2014).

XnomuatHUK (Gossypium Spp.) - OJJHAa U3 BaXHBIX TEXHUYECKUX KYJIBTYp, KOTOPYIO BBIpa-
IIMBAIOT B NEPBYI0 OuYepelb H3-3a BOJIOKHA. JTO pacTeHue BbIpammBaercs Ha 2,5% Bcex
MMEIOIINXCS TTaXOTHBIX 3€MeNb, WM OKOJO 35 MIH Ta. XJIONMKOBas MPOMBIIIJICHHOCTb OIH-
paetcs Ha Gonee yeM 100 MHJUIMOHOB MEJNKHX (pepMepoB, KOTOpbIE YNPABISIIOT KPOIIEYHBIMU
yJacTKaMH 3eMJIM MEeHee ABYX rekrapoB. OKUAAeTcs, YTO ATOT CIPOC OYyAET TOIBKO PACTH IO
Mepe pocTa HaceNeHUs MHUpa M POCTa MOKyHaTeIbHOH CHOCOOHOCTH CpelHero Kiacca
(Zulgarnain et al., 2022).

XJ0M4aTHUK TPOSIBIET YMEPEHHYI0 YCTOHUMBOCTB K cojieBOMYy cTpeccy (Zhang et al.
2013) 1 mosTOMY MOXET BBIPAIIMBATHCS HA 3aCOJEHHBIX-IIEIOYHBIX 3eMIIsiX. OIHAKO YpoOKaid
PE3KO CHMXKAETCsl 10 Mepe yBeIMUeHHs HakomieHus cojeil B mouse (Guo et al. 2015). IIpexne
4yeM pa3padarbIBaTh COJICYCTOMYMBBIE COPTA XJIOMMYATHUKA, BAYKHO TOHSATh MEXAHWU3M Pa3BUTHS
YCTOMUMBOCTH K COJIEBOMY CTpecCy Yy IajJo(uTOB.

Tounass omneHka (HOTOCHHTETHUECKHMX NHTMEHTOB SBISETCS BAKHBIM JJIEMEHTOM MOHHU-
TOPHUHIa CTpECcCca PacTEHUH U BHECEHMs yAOOpEHMI, a TakKe YNpaBlIeHUs OOLIUM COCTOSHUEM
pacTUTENLHOCTH, 0OCOOEHHO B CENTbCKOXO3SHCTBEHHBIX CUCTEMAX, IJI€ YPOBEHb MPOIYKTUBHOCTH
HanpsMYIO CBsI3aH C COCTOsIHMEM pacTeHMi. IloaTomy cpenu ¢Gu3MOIOrMuecKuX IMoka3aTesei
XOPOIIMM HWHAMKATOPOM JIJISl CEJIEKIUH COJCYCTOHYMBBIX COPTOB MOXKHO CUHTATh COJIEpIKaHUE
xnopodmmuia (Huseynova et al., 2021)

MATEPHUAJ U METOJIUKA

B kadecTBe wucclenoBaTeNnbCKOro Marepuanga ObUl  UCHONB30BaH 31 MECTHBIX H
WHTPOIYIMPOBAHHBIX TEHOTHUNOB XxJjomuatHuka: Armam-3, All-317, Accoc, baiipargap,
bapakat, beszantyn-440, Kapuszma, Kpuctuna, [ICH-12, Tamkent-1, Tamkenrt-2, TamkeHt-3,
Onecca, @nem, 'samka-110, I'aampxa-114, I'aamka-160, aamka-182, aampka-195, 'aamka-
200, Keiprescran-174, Jluma, Maii-344, Hasau-9, 11K, Ilpaiim, Kapabax-11, Kapabax-12,
Cenexr, Cesenep-76, 3adap.

UccnenoBanus npooawnuck B Ammeponcko Hayuno-MccnenoBarennckoii 6a3e MucturyTa
I'enernueckux PecypcoB HAHA. I'eHoTHIBI, B3SIThIE B Ka4eCTBE MaTepuaja HCCICIOBAHUSA,
OBLIH MOCESTHBI B KOHTPOJIBHBIX U COJIEBBIX YCIOBHSX B 4 MOBTOPEHUSIX.

Jis  mu3MepeHus: KoiMdecTBa 0O0mero xiopodpwuia, ObUTh HMCIOIL30BAaH CaMOKAIHO-
pyrouwmiica usmeputens xjaopoduia Minolta (monens: SPAD-502, npoussBoaurens: MinoltaCo.,
SAnonus). OnaroBeie JUCThS CIyYalHO MOMEUYEHHBIX OCHOBHBIX MOOErax MCIHOJIb30BAIHUCH IS
u3mepenuit SPAD. ITate nokazanuii SPAD, oroOpaHHBIX ciyyailHBIM 00pa3oM OT KOHYMKA J10
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OCHOBaHUsI, OBUTH B3SIThl HAa KaXIOM (HIIaroBOM JIMCTE U YCPEIHEHBI, YTOOBI MPEJCTABUTH
3Ha4YeHHe JJIs1 oTAenbHOTO pacTeHus (Rosyara, et al 2010).

CpenHue pasHHUIBI B COJIEPXKAHUHM XJIOPOPHIIA MEKAY PACTCHUSMH, W3yYCHHBIMU B
KOHTPOJIbHBIX U 3aCOJICHHBIX YCJIOBHUSX OBUTM PACCYMTOBAHBI, M MO PA3HHIE MEKIY CPCIHHUMHU
3HAYCHUSIMU OLICHUBAIIM CTPECCOYCTOHUMBOCTh. KiacTepHbIil aHAIN3 UCCIIEAyEeMOro OKa3aTes
npoBo v ¢ momotibio mporpammsl SPSS (IBM SPSS 25.0 mist Windows).

PE3YJIBTATBI U UX OBCYKAEHUE

TpaauumoHnHble METOJBI U3MEPEHUS (POTOCUHTETUUECKUX MUTMEHTOB BKIIIOYAIOT CIIOXKHbBIE
MpOIEeNypbl  SKCTPAKIIMM  PACTBOPHUTENIEM C  MOCIEAYIOIIAM  CHEKTPOPOTOMETPHUUECKIM
OTIpesieIeHueM 1n Vitro, 4To JelaeT HUX Pa3pyLIUTEIbHBIMH, TPYIOEMKHMH, JUINTEIBHBIMU U
JIOpOrocToAmMMHI. TOYHO Tak e TPyAOEMKHE HpOoLeAyphl 0TOOpa mpod M aHaiau3a OOBIYHO
JIeNal0T HEMPAaKTUYHBIM cOOp JaHHBIX B OOJBIIMX MPOCTPAHCTBEHHBIX U BPEMEHHBIX 00JaCTAX.
B xadectBe anmbTepHAaTHUBBI M3MepuTenu xjopodpwmia, Takue kak SPAD-502 (momens: SPAD-
502, mpouzBoautens: MinoltaCo., SinoHus), npeayaratoT ObICTPbIN U Hepa3pyILAIOMIUN MOAX0
K OTpE/ICTICHUI0 OTHOCHTENBHBIX 3HAUYEHUH conepkanus xmopodmmuia (Syed et al., 2017; Yuan
et al.,, 2016). OH u3mepseT KOAXPPUIUEHT MPOMYCKAHUS JIUCTa B KpacHOM cBeTe npu 650 HM
(Ipu KOTOpOM ToTIIOIaeTCs XJopoduiut) u B 6mmkHEM nHppakpacHoM cBete nipu 940 HM (s
KOPPEeKIMH TOJNIUHBI JucTa). OTHOIIEHWE ATUX JBYX 3HAYEHUH TIepelauyd Ha3bIBaeTCs
3HaueHueM SPAD. Kak npaBuino, usmepenue SPAD npoBoasT Ha NEPBOM MOJHOCTHIO
pacIyCTHUBIIEMCS JIUCTE WM (JIarOBBIX JIUCThSIX Ha pasHbIX cTaausx pa3Butus (Monostori et
al., 2016).

JluHaMMKa pa3HHLBI B KOHTPOJIE U COJIEBBIX ycioBusax nokasarened CITAJl Ha n3ydaeMmbIx
reHoTUIax BapbHpoBasia B mpenenax 1,6-8,7. Pasnuma mexnay 3nauenuem SPAD renoTtunos
XJIOITYaTHUKA B KOHTPOJIBHOM U COJIEBBIX YCIOBMSIX IIPEJCTaBICHA Auarpamme 1.
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JAuarpamma 1. J/lnuramuka namenenns SPAD 3HaueHus
[To pesynbraraM KIIaCTEPHOTO aHAJIM3a TEHOTUIBI OOBEIMHEHBI B 3 OCHOBHBIC TPYIIIHI:

10 reHOoTHUTIOB 0OBEAMHEHBI B IEPBYIO TPYIIY, 12 T€HOTUIIOB BO BTOPYIO IPyMITy, 9 T€HOTUIIOB B
TpeThio rpymmy (Puc. 1).
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Pucynok 1. I'pynnupoBka reHoTunoB no nuHamuke ndMenenusi CITA /I 3naveHus

B mnepBoii rpynme coOpansl renotunsl 3adap, ['samka-160, Dpecca, ITIJIK, s,
Kpucruna, baiiparmap, I'samxa-110, bapakar, Accoc. Pasnunano o6memy xyiopoguibHOMY
HWHJIEKCY MEXAY KOHTPOJIEM 3THX T€HOTHIIOB M B COJIEBBIX yCIOBUAX cocTaBuia 4,05-4,675. Bo
BTOpO# rpymnne coopansl reHoTunsl TamkeHnT-1, Keipreizcran-174, All-317, Tamkent-2, Jluma,
Tamxkent-3, Kapabax-11, Armam-3, besszantyn-440, I'samxka-195, Kapabax-12, Hapau-9.
Paznanima mexmy o0muM XJI0poQHIbHEIM WHICKCOM B KOHTPOJIC M COJIEBBIX YCIIOBUSX JUIS ATOU
rpymsl coctaBuia ot 1,6 1o 3,825. B tpetsio rpynmy Obl1u crpynmupoBansl 9 copra (LICH-12,
[paiim, I'aamxa-182, IN'iamxa-200, Kapusma, aamxka-114, Ceszenep-76, Maii-344, Cenexr), a
pa3HuIa MEXTy OOIIMM COAEpkKaHUEM XJI0pPO(UIIIa STUX TEHOTUIIOB B KOHTPOJIBHBIX U COJIEBBIX
yCIoBHAX Kosebanach B mpenenax 5,225-8,7.

3AKJIFOYEHUE

[Io pesynpTaram wHcCCIeNOBaHUS TEHOTHUIBI, OTHOCAIIMECS KO BTOPOM TrpyIme, ObuH
OIICHEHBI Kak HamOojee ycroiuusbie mo uaMeHneHuio CIIAJ] unaekca. ['eHoTHITBI, BXOASIIUE B
MEPBYIO IPYIITY, MOXKHO OLIEHUTh KaK YMEPEHHO YCTOMUYMBBIE, & TEHOTUIBI, BXOASIINE B TPETHIO
rpynmny, Kak 4yBCTBUTEIIbHBIE K COJIEBOMY CTPECCY.
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DUZ STRESI ALTINDA PAMBIQ BiTKIiSINDO SPAD GOSTORICISININ
MUQAYISOLI TODQIQI

Sador Olizadd
AMEA Genetik Ehtiyatlar Institutu; Baki Déviat Universiteti

Strateji ohomiyyoto malik olan pambiq bitkisinin yiiksok lif keyfiyystino malik, mohsuldar
sortlarin yaradilmasi ilo yanasi biotik vo abiotik stress amillorine davaml sortlarla pambiq genofon-
dunun zonginlogdirilmasi yiiksok ohomiyyato malikdir. Diinyada qlobal iqlim doyisikliklori stress
amillorin daha da giiclonmasina sabab olmusdur. Hazirda biitiin diinyada duzluluq stresi miihiim ekoloji
problemlordon biri hesab olunur, bels ki, imumi suvarilan torpaqlarn toqribon 20%-i duz stresinin
tosirinin altindadir. Stres amillors qars1 davamli genotiplorin identifikasiyasinda fotosintetik gostaricilorin
doyorlondirilmasi miihiim amillorden biri hesab olunur. Fotosintetik aktivlik mohsuldarliq gostaricilori ilo
alagoali oldugundan bitkilards fotosintetik pigmentlorin miqdariin 6l¢iilmasi quraqliq, duzluluq, asagi vo
ya yiiksok temperatur kimi miixtolif stress amillorinin tesiri altinda fotosintez aktivliyino tosirini
Oyronmok iiciin istifado olunur. Aparilan todqigat isindo pambigin 31 yerli vo introduksiya olunmus
genotipindon istifado edilmoklo nozarat vo duz stresi soraitindo SPAD doyerinin miiqayisali analizi
aparilmigdir. Pambiq genotiplarinin duza davamliligin1 qiymstlondirmak {igiin nazarat va stress soraitindo
dord tokrarda okilmis bitkilorde xlorofil miqdart 6l¢iilmiisdiir. Toplanmis analiz molumatlar1 ssasinda
klaster analizi aparilmisdir. SPAD doyorinin doyismo dinamikasina asason genotiplor 3 osas qrupda
birlogmigdir. Todqiq olunan biitiin niimunslor {izro duz stresi altinda xlorofilin miqdarinin azalmasi
miisahido edilmisdir. Oyranilon biitiin niimunalor {izra nozaratlo miigayisodo duz stresi soraitindo SPAD
doyorinin azalmasi 1.6-8.7 arasinda doyismisdir. Todqiq olunan niimonalor arasinda iimumilikdo Navai-9
sortunda xlorofil miqdarinda on asagi (1.6), Prime sortunda iso on yiiksok (8.7) azalma miisahido
edilmisdir. Yerli genotiplor arasinda iss xlorofil migdarinin doyismasinds AP-317 sortu on asagi, Ganco-
114 sortu iso on yiiksok gostoriciys malik olmusdur. Bu genotiplorin xlorofil miqdarinin azalmasi iizra
gostaricilori miivafiq olaraq 3.325 vo 6.225-ya berabor olmusdur. Tadgiqat naticesinda yiiksok
gostaricilora malik olan genotiplor duza davamliliq istigamatinds aparilacaq seleksiya islorinds valideyn
formalar1 kimi istifads oluna bilar.

Acar sozlor: davamlilhq, duz stresi, pambig, SPAD doayari, klaster analizi

COMPARATIVE STUDY OF SPAD VALUES IN COTTON PLANT UNDER SALT STRESS

Shader Alizade
Institute of Genetic Resources; Baku State University

Along with the creation of high-fiber productive varieties of the strategically important cotton crop,
it is important to enrich the cotton gene pool with varieties resistant to biotic and abiotic stress factors.
Today, global climate change has exacerbated various stress factors. Currently, salt stress is considered
one of the important environmental problems worldwide, since about 20% of all irrigated land is currently
under salt stress. Evaluation of photosynthetic indicators is one of the important factors in the
identification of genotypes resistant to stress factors. Since photosynthetic activity is related to
productivity, the measurement of the amount of photosynthetic pigments in plants is used to study the
effect on photosynthesis efficiency under the influence of various stress factors such as drought, salinity,
low or high temperature.In the study, a comparative analysis of the SPAD value under control and salt
conditions was performed using 31 local and introduced genotypes of cotton. To assess the salt resistance
of cotton varieties in under control and stress condition, in 4 replications the amount of chlorophyll was
measured. Cluster analysis was performed based on the collected analysis data. Based on the dynamics of
SPAD value change, the genotypes were grouped into 3 main groups. Decreases in chlorophyll under salt
stress were observed in all samples studied. The decrease in SPAD value under saline conditions was 1.6~
8.7 compared to the control for all samples studied. Among the studied samples, the lowest decrease in
chlorophyll content (1.6) was observed in Navai-9 variety and the highest decrease (8.7) was observed in
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Prime variety. Among local genotypes, AP-317 variety had the lowest chlorophyll reduction, and Ganja-
114 variety had the highest. The chlorophyll reduction rates of these genotypes were 3.325 and 6.225,
respectively. As a result of the research, genotypes with high performance can be used as parental forms
in selection programs on salt tolerance.

Keywords: resistance, salt stress, cotton, SPAD value, cluster analysis
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INFLUENCE OF SODIUM CHLORIDE ON MORHOPHYSIOLOGICAL
CHARACTERISTICS OF WHEAT AND MAIZE GENOTYPES

MAYAKHANIM KHANISHOVA, KONUL TAGIYEVA, IBRAHIM AZIZOV"
Institute of Molecular Biology and Biotechnologies, Izzat Nabiyev 11, AZ 1073, Baku, Azerbaijan
E-mail:ibrahim.azizov47@gmail.com

The effect of sodium chloride on the physiological and biochemical parameters of wheat and
maize genotypes, the identification of salinity-tolerant varieties was studied. The objects of the
study were parental and hybrid wheat forms grown under normal and salinity (0,98 % NaCl)
conditions. To create new salt-tolerant varieties of wheat and maize, a comparative analysis of the
physiological parameters of the parental and hybrid plants was carried out. Physiological
parameters such as chlorophyll content, relative water content (RWC), and PSII activity have been
studied in parental forms and hybrids. When studying salt-tolerance of hybrids and parental
forms, differences were detected in the relative amounts of chlorophyll (a+b), carotenoids, RWC, as
well as the photochemical activity of PS II. The effect of salt on the amount of chlorophyll a,
chlorophyll b, and carotenoids, which are the main physiological indicators, is manifested in
different ways in both hybrids and parental forms. Negative effects of salt stress were observed in
the content of photosynthetic pigments, photochemical activity of PS II and RWC in parental and
hybrid forms. The content of chl a, chl b, the activity of PSII, RWC and grain yield were higher in
the parental forms, Garabagh, Gobustan, Barakatli-95, and in the hybrids,
QGarabaghxd Gobustan, 9Barakatli-95xJGobustan, @GobustanxJGyrmyzy gul-1 and
Q@ GarabaghxdMirbashir-128. Due to these advantages, using these varieties and forms for future
research is adviseable. The object of research was also the genotypes of maize Zagatala-420,
Zagatala-514, Zagatala-68, Gurur and first generation (F;) hybrid Zagatal-68xGurur. Plant seeds
germinated under laboratory conditions in Petri dishes and pots with soil using 150 mmol of
sodium chloride solution.

At concentrations of NaCl solutions of 150 and 200 mmol seed germination, pigments content,
and photosystem II activity in seedlings of maize genotypes decreased. Varieties Gurur and
Zagatala-68 and F; hybrid GururxZagatala-68 were tolerant to 200 mmol salt concentration. It is
appropriate to use these varieties and forms in future breeding works.

Keywords: wheat, maize, salinity, hybrid, chlorophyll, photosystem I, carotenoid, tolerance

INTRODUCTION

Salinity is one of the abiotic stress factors decreasing plant productivity. The salinization of
soils over time is particularly dangerous.The limitation of agricultural and fertile lands is an
obstacle to meeting the food requirements of the population (Khan, et al, 2010).

In particular, the rapid growth of the population and the need in ensuring food security make
more urgent the development of salt-tolerant varieties capable to grow in saline soils, and their
extensive use.

According to rough estimates, 521,700 hectares of plains in the Azerbaijan Republic were in
a saline state in (Azizov, 2002). In 2007, this parameter increased to 661.9 thousand hectares and
accounted for 46.6 % of the land (Mammadov, 2007). One of the most effective measures taken
to achieve high productivity under stress is the development of plants capable to adapt to salinity.
The expression of genes regulating stress tolerance increases under high salt concentrations and
ensures salt tolerance of plants (Garrat, et al, 2002).

According to some authors, developing more plastic wheat varieties, suitable for the regions
of the republic is required because of the disturbance of ecological balance and the presence of
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abiotic stress factors.

Therefore, stress tolerance in plant breeding is of great importance (Rustamov, et al, 2017).
Currently, in our country, extensive research has been carried out on salt-tolerance of local wheat
varieties as well as brought from abroad (Huseynova, et al, 2008). Thus, numerous studies
conducted in the world and in our country showed the perspectives of the development of the
wheat varieties adapted to salinity.

The purpose of the research was to study the effect of sodium chloride on the physiological
and biochemical characteristics of wheat and corn genotypes, to identify varieties tolerant to
salinity.

MATERIALS AND METHODS

The objects of the study were parental and hybrid wheat forms grown under normal and
salinity (0,98 % NaCl) conditions. The objects of the study were the genotypes of bread wheat
Gobustan, Mirbashir-128, Gyrmyzy gul-1; of durum wheat Barakatli-95, Garabagh, Sharg and
their hybrid generation GarabaghxGobustan, GobustanxBarakatli-95, GobustanxGyrmyzy gul-1,
Barakatli-95xGobustan, GobustanxGarabagh, GarabaghxMirbashir-128, GarabaghxSharg.

The second generation (F,) hybrids obtained from seven combinations during the study were
planted on the field of 1 m?, under normal conditions, on October 25, 2019.For the experiments,
300 g NaCl was added to the soil before sowing during tillering, earing, and grain-filling stages.
Sowing was conducted following the scheme PQ-F2-PJ& 5x25 cm. Irrigation was performed at
the tillering, earing, and begining of grain-filling stages. Appropriate agrotechnical care
measures were conducted in the experimental field. Samples were taken at the grain filling stage
of the vegetation. Measurements were done in vivo and in vitro for the comparative study of the
changes in physiological parameters caused by the salt effect.

The object of research was also the genotypes of maize Zagatala-420, Zagatala-514,
Zagatala-68, Gurur and first generation (F;) hybrid Zagatal-68xGurur. Plant seeds germinated
under laboratory conditions in Petri dishes and pots with soil using 150 mmol of sodium chloride
solution. Germination energy was determined by counting three days old seedlings, and seed
germination ability by counting seven days old seedlings as a percentage.

In two-week old seedlings determined the content of photosynthetic pigments and the
activity of photosystem II. 0.1 g of leaf samples of hybrid and parental forms taken from plants
grown under both normal and saline conditions were homogenized using a pestle and mortar in
96 % alcohol by adding CaCOs, centrifuged at 200 g, and a pure extract of chlorophyll pigments
was obtained. The optical density of a solution of chlorophyll in alcohol was measured on an SP-
2000 spectrophotometer at 665, 649, 440 nm, and the amounts of chlorophyll and carotenoids
were determined (Wintermans, 1965). The activity of photosystem II (PSII) was established
based on Fv/Fm using a photosynthesis analyzer (PAM Germany). F\=F,—F, Y= F,,F,, . where
Fy— fluorescence of leaves illuminated after dark treatment, F,— fluorescence of light-saturated
leaves. Water loss in leaves relative water content (RWC) was determined based on the method
of Tambussi and colleagues (Tambussi, et al, 2005).

Data analysis and statistical analysis were conducted using Microsoft Excel. Statistical
analysis was performed by use of Statgraphics Plus 5.1 statistical package. The means of values
were compared by Duncan's multiple range test (p=0.05).

RESULTS AND DISCUSSION

To develop new, constant lines, salt tolerance of hybrids and parental forms was assessed
based on physiological indices in the grain filling stage of the vegetation. When studying salt-
tolerance of hybrids and parental forms, differences were detected in the relative amounts of
chlorophyll (a+b), carotenoids, RWC, as well as the photochemical activity of PSII. The effect of
salt on the amount of chlorophyll a, chlorophyll b, and carotenoids, which are the main

147



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

physiological indicators, is manifested in different ways in both hybrids and parental forms.

Based on the changes in the amount of pigments under salinity, the parental forms
Garabagh, Gobustan, and Sharg were more tolerant.

Thus, at least a 10 %-decrease in the amount of chlorophyll (a+b) pigments due to the effect
of salt was observed in these parental genotypes. Whereas, the most growth in carotenoids
amounted to 4-7 % in these varieties.This process can be attributed to the increase in the
protective function of carotenoids under salt stress. Based on RWC values, Garabagh and
Gobustan varieties had the highest relative water content. Water loss in these varieties did not
decrease but increased by 3 % (Table 1).

Table 1
Physiological indices (photosynthetic pigments, RWC) of the parental and hybrid forms of wheat
under 1 % NaCl'

Wheat varieties and ?hl (atb), (m.g/g) Carotenoids, (fng/g) RWC,%
Hybrids resh leaf weight fresh leaf weight

Control NaCl Control NaCl Control NaCl
Gobustan 3.47 242 1.04 0.54 70.9 73.1
Mirbashir-128 2.95 2.03 1.03 0.95 75.5 74.9
Barakatli-95 3.29 1.61 1.08 0.97 71.9 74.2
Garabagh 2.55 2.71 1.05 0.69 89.5 83.6
Gyrmyzy gul-1 3.57 1.56 0.87 0.74 88.9 80.8
Shark 3.38 1.50 1.17 0.38 70.5 76.9
GarabaghxGobustan 2.98 1.50 1.17 0.51 67.9 84.1
GobustanxBarakatli-95 2.93 2.49 1.04 0.90 98.6 72.8
GobustanxGyrmyzy gul-1 2.54 2.24 0.86 1.06 75.5 79.6
Barakatli-95xGobustan 3.33 1.51 1.35 0.62 67.4 81.8
GobustanxQarabagh 2.09 1.63 0.60 0.63 92.3 75.6
GarabaghxMirbagir-128 2.26 1.75 0.57 0.29 94.8 79.5
GarabaghxShark 3.55 1.42 1.72 0.33 74.4 83.5

Note: * Each value represents the mean £SD (standard deviation) for the mean n=3 independent
experimets p=0.05

Based on the amounts of chlorophyll (at+b), the hybrids, {GarabaghxJdGobustan,
QGarabaghxdMirbashir, Q GarabaghxJdSharg were more tolerant to salinity. An increase in the
amount of carotenoids was also observed in these hybrids.

The highest values for RWC were found in the hybrid forms, @GarabaghxJdGobustan,
9 Barakatli-95xJGobustan, {GarabaghxJdSharg. RWC was 10 % higher in these hybrids
compared to others under stress. A 20 %-decrease in RWC was observed in the hybrid form,
?Gobustanxd Gyrmyzy gul-1.

The first indicator of fluorescence in varieties grown in a saline environment is light energy.
Energy loss occurs under salinity. In this case, the activity of the photosystem II is reduced,
which leads to the weakening development of the plant.

Based on the PS II activity, the parental forms, Garabagh, Gobustan, and the hybrids
QGobustanxBarakatli-95, QGobustanxJd Garabagh, and QGobustanxJdSharg are more salt-
tolerant. High salt concentrations contributed to a decrease in grain yield. Among the genotypes,
according to this indicator, the most salt tolerant were the hybrids Barakatli-95xGobustan and
GarabakhxMirbashir-128 (Table 2).

It was revealed that under the influence of salt, germination and germination energy of
maize seeds reduced. With the increase of sodium chloride concentration the photochemical
activity of photosystem II and the content of photosynthetic pigments decreased in seedlings.
Differences between maize cultivars in the content of chlorophylls, carotenoids and in the
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parameters of fluorescence induction of leaves under salt effect were revealed (Table 3).

Table 2
Effect of NaCl on elements of the yield structure of winter durum and
bread wheat varieties and hybrids’

Wheat Vari.eties and Plant height, sm Number of grains Grain weight, g Crop

Hybrids per ear losses,
Control | NaCl | Control | NaCl | Control | NaCl %
Gobustan 9042 68=1 62+3 4544 3,6 1,4 62
Mirbashir-128 105+4 73=+1 4242 18+1 4,6 1,2 74
Barakatli-95 85+2 75+2 68+3 2942 3,5 1,7 52
Garabagh 80+2 62+1 41+1 3242 2,2 1,5 32
Gyrmyzy gul-1 72+1 57£2 4642 22+1 3,1 2,4 23
Shark 1104 70+3 32+2 19+1 4,2 1,4 67
GarabaghxGobustan 120+£3 65+2 5243 362 1,4 1,1 22
GobustanxBarakatli-95 762 100+4 3242 20+1 2.8 2,2 22
GobustanxGyrmyzy gul-1 118+4 70£2 34+1 2742 2,9 2,3 21
Barakatli-95xGobustan 78+1 63=1 40+2 21+1 1,9 1,6 10
GobustanxQarabagh 80+£1 60+2 38+l 3442 4,2 2,8 34
GarabaghxMirbagir-128 90+2 60+1 54+3 3343 1,9 1,7 11
GarabaghxShark 90+2 70+2 60+2 2242 3,2 1,3 60

Note: *Each value represents the mean £SD (standard deviation) for the mean n=3 independent
experiments p=0.05.

Table 3
Influence of various sodium chloride concentrations on seed germination, pigment content, and
photosystem II activity in seedlings of maize varieties and F; hybrid*

Varieties and F, NaCl, . L. o Chi(a+b) Carotenoids
hybrid M Germination, % (mg/g) f.resh (mg/g) i:resh Fv/Fm

leaf weight leaf weight
0 90+1 11,4+1,2 2,8+0,9 0,75
Gurur 50 8542 16,9+1,3 3,4+0,5 0,70
100 70+4 10,4+1,2 2,3+0,3 0,65
0 86+1 14,5+1,4 3,5+0,5 0,72
Zagatala-514 50 50+4 12,0+1,1 3,3+0,6 0,66
100 2043 4,5+0,9 1,4+0,4 0,55
0 88+2 10,0+0,9 2,8+0,2 0,73
Zagatala-68 50 70+1 13,6+1,2 3,5+0,5 0,71
100 65+1 10,7£1,5 2,3+0,6 0,64
0 90+2 11,4+2,1 2,9+0,5 0,75
Zagatala 420 50 60+4 8,6+1,6 2,6+0,6 0,65
100 25+3 5,8+1,2 1,3+0,7 0,59
GururxZagatala- 0 90+3 12,6+2,1 3,240,5 0,81
68 50 8612 15,243,2 4,8+0,4 0,72
100 7545 12,3+£2,1 3,9+0,5 0,69

Note: *Each value represents the mean £SD (standard deviation) for the mean n=3 independent
experiments p=0.05.

As seen from the table 3, with increasing concentration, the percentage of seed germination,
the content of chlorophyll and carotenoids, and the activity of photosystem II decreased. At a salt
concentration of 150 mmol the pigment content and the activity of chloroplasts in the genotypes
Zagatala 420 and Zagatala 514, while in varieties Gurur and Zagatala 68 remains at the control
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level. At a salt concentration of 200 mmol, the activity of photosystem II of genotypes Zagatala
420 and Zagatala 514 decreases to a greater extent than that of varieties Gurur and Zagatala 68.

Salinity could affect chlorophyll concentration of leaves through inhibition of synthesis of
chlorophyll or an acceleration of its degradation. Impairment of the carboxylation capacity,
which in turn inhibits electron transport, is indicated by the measurements of chlorophyll
fluorescence. A reduced quantum yield may result from a structural impact on PS II, although
some authors (Lu, et al, 2002) were found PS II to be highly resistant to salinity stress. Salinity
has been concluded to affect reaction centers of PS II either directly or via an accelerated
senescence. High external salt concentrations could affect thylakoid membranes by disrupting
lipid bilayer or lipid-protein associations and thus, impair electron transport activity. The
efficiency of the photochemical conversion of the PS II energy decreased with increasing salt
concentrations. Some authors indicate the decrease of the root system function in plants exposed
to salt stress. They assumed a more important role of toxic effects of ions (Wang, et al, 2012).

Previous measurement of linear electron transport revealed that salinity does not affect
electron transport in wheat. Effect of salinity on rate of electron transport could, however, be
species specific (Lutts, et al, 1996).

In general, the growth and development of plants depend on the process of photosynthesis in
their green organs. Therefore, environmental stressors affecting photosynthesis also affect
growth and development (Azizov, et al, 2019; Villora, et al, 1997). A positive correlation
between the rate of photosynthesis and productivity has been found in various plants under
salinity (Perez-Alfocea, et al, 1996).

The decrease in RWC due to stress indicates that the cell does not have the turgor necessary
for the tension process to take place (Kateri, et al, 1997). The response of plants to stressors is
different, depending on the genetic material. Thus, the genetic material regulates the speed and
consistency of protein synthesis required under stress. Some difficulties in the cultivation of salt-
tolerant forms are attributed to the complexity and polygenic nature of genes. It known that
under the salt stress, the external water potential decreases, the absorption of biogenic metal ions
by the roots becomes difficult, and the chlorine and sodium ions have a toxic effect on plant
metabolism. These three possible effects of salt stress have a detrimental effect on plant growth,
development and yield (Muhammad, et al, 2015; Munns, et al, 2006). Osmotic stress is
associated with the accumulation of ions in the soil solution, while malnutrition and the specific
effects of ions are associated to the accumulation of ions, mainly sodium and chloride, to toxic
levels which inhibits the availability of other important elements such as calcium and potassium.
Toxic levels of sodium in plant organs damage biological membranes and subcellular organelles,
reducing growth and causing abnormal development before plant death. Several physiological
processes, such as photosynthesis, respiration, starch metabolism and fixation of nitrogen also
disrupted in salt conditions, which leads to a decrease in crop productivity. In response to this,
the plant synthesizes low molecular weight solutes, including soluble carbohydrates for better
absorption of water during salinity. Genotypes with a powerful genetic apparatus cope with this
task and grow well in salt conditions. In the process of evolution, protective mechanisms against
environmental stressors are formed in all organisms, including plants. Therefore, when assessing
tolerance to stress factors, it is necessary to consider the individual characteristics of each plant
genotype (Lu, et.al., 2002). NaCl (0.98 %) in the soil has been found to affect physiological
parameters of parental and hybrid forms differently.

CONCLUSIONS

Negative effects of salt stress were observed in the content of photosynthetic pigments,
photochemical activity of PS II and RWC in parental and hybrid forms. The content of chl a, chl
b, the activity of PSII, RWC and grain yield were higher in the parental forms, Garabagh,
Gobustan, Barakatli-95, and in the hybrids, @ Garabaghxd Gobustan, ¢ Barakatli-95xJ Gobustan,
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?Gobustanxd Gyrmyzy gul-1 and QGarabaghxdMirbashir-128. Due to these advantages, using
these varieties for future research on the development of salt-tolerant forms can be considered
expedient.

At concentrations of NaCl solutions of 150 and 200 mmol decreased seed germination,
pigments content, and photosystem II activity in seedlings of maize genotypes. Varieties Gurur
and Zagatala-68 and hybrid GururxZagatala-68 were tolerant to 200 mmol salt concentration.
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NATRIiUM XLORIDIN BUGDA VO QARGIDALI GENOTIiPLORININ
MORFO-FiZiOLOJi XUSUSIYYOTLORINO TOSIRi

Mayaxanim Xanisova, Koniil Tagiyeva, ibrahim 9zizov*
Molekulyar Biologiya va Biotexnologiyalar Institutu

Bugda vo qargidali genotiplorinin fizioloji vo biokimyovi xiisusiyyatlorino natrium xloridin tosiri
Oyranilmis, soranliga davamli sortlar miiayyan edilmigdir. Tadqgigatin obyektlori olaraq normal va soran
(0,98% NaCl) soraitlords yetisdirilon bugdanin valideyin vo hibrid formalar1 gotiiriilmiisdiir. Bugda va
gargidalinin yeni duza davamli sortlarinin yaradilmasi {i¢iin valideyn vo hibrid formalarda bitkilorin
fizioloji gostaricilorinin miiqayisoli tohlili aparilmigdir. Valideyn formalari vo hibridlords xlorofilin
miqdari, nisbi su tutumu va fotosistem II-nin faallig1 kimi fizioloji parametrlor dyranilmisdir. Hibridlorin
va valideyn formalarinin duza doziimliilityilinii 6yrenarkon xlorofilin (a + b), karotinoidlerin miqdarinda,
nisbi su tutumunda vo xloroplastlarin fotokimyovi foalliginda forqlor askar edilmisdir. Duz stresi
valideyn v hibrid formalarda fotosintez pigmentlorin miqdarina, nisbi su tutumuna va fotosistem II-nin
faalligina monfi tosir gostormisdir. Qarabag, Qobustan, Borokotli-95 valideyn formalarinda, 9 Qarabag
x dQobustan, PBorokatli-95xJQobustan, QobustanxdQirmiz1 giill 1 vo PQarabagxdMirbosir-128
hibridlorinds xlorofil a va b- nin, nisbi su tutumu, fotosistem II-nin faallig1 vo mohsuldarliq gdstaricilori
daha yiiksok olmusdur. Bu {stiinliiklora gore duza davamli formalarin yaradilmasi ilo bagh golocok
todgiqatlar ii¢lin bu sortlardan istifado mogsadouygundur. Tadgiqat obyekti kimi qargidali genotiplori
Zaqatala-420, Zaqatala-514, Zaqatala-68, Gurur vo birinci nosil Zaqatala-68xGurur F; hibridi do
gotiriilmiigdiir. Bitki toxumlari laboratoriya seraitinds 150 mmol natrium xlorid mahlulundan istifade
edilmokls, torpaq ilo Petri kasalarinda vo dibgoklords ciicordilmisdir. Cilicorma enerjisi ii¢ gilinliik
ciicartilorin, toxumun ciicormo faizi iso yeddi giinliik ciicortilorin say1 ilo miioyyen edilmisdir. Tki haftolik
ciicortilordo fotosintetik pigmentlorin miqdar1 vo fotosistem II-nin faalligi miisyyen edilmisdir. NaCl
mohlulunun 150 vo 200 mmol konsentrasiyasinda qargidali genotiplorinin toxumlarinin clicorms faizi,
clicartilordo pigmentlorin miqdar1 vo fotosistem II-nin foalli§1 azalmsdir. Gurur vo Zaqatala-68 sortlar1 vo
GururxZaqatala-68 hibridi 200 mmol duz konsentrasiyasina davamli olmusdur. Bunlarin golacok
seleksiya iglorinds istfadosi mogsadsuygundur.

Acar sozlor: bugda, qargidali, duzluluq, hibrid, xlorofil, fotosistem II, karotinoid, tolerantliq

BJIMSAHUE XJIOPUJA HATPUSA HA MOPI'O®PU3NOJIOI'NYECKHUE XAPAKTEPUCTUKHU
I'EHOTUIIOB INIIEHULBI U1 KYKYPY3bI

MasixanbiM XanbimoBa, Kényas Taruesa, UOparum Azuzos*
Hucmumym monexyasipuou obuonozuu u 6Uomexnoio2ull

Wzydyeno BnusHWE xXyopuaa HaATpus Ha (U3HONOrO-OMOXMMHUYECKHE TIOKa3aTell TeHOTHUIIOB
MIIIICHALBl ¥ KYKYPY3bl, BEISIBICHBI COPTa YCTOMYUBEIE K 3acoyieHn 0. OOBeKTaMH HCCIIeTOBaHS CITYKIIIN
poauTeNnbCcKue W THOpUIHBIE (OPMBI MIIEHHIBI, BHIPAIIEHHBIE B HOPMaJbHBIX M 3acoieHHBIX (0,98 %
NaCl) ycmoBusix. Jlnsi co3maHusi HOBBIX COJIEYCTOHYMBBIX COPTOB MIIEHHIBI W KYKYPY3bl HpPOBEICH
CPaBHUTCIBHBIN aHAMN3 (DU3UOJOTHUCCKUX ITOKA3aTeIeH pPOIUTEIIbCKUX W THOPHUIHBIX pacTeHUU. Y
ponuTtenbckux (GopM W THOPHUIOB HM3y4aldd TakKue (QHU3MOJIOTUYECKUE MapaMeTphl, Kak CojAep:KaHHe
xnopouiia, OTHOCUTeNbHOE coaepkanue Boabl u akTuBHOCTh DCII. [Ipu n3ydeHnn coneycToiunBOCTH
THOPHIIOB ¥ POTUTEINHCKUX (DOPM BBISIBIICHBI Pa3Iudrsl B KOJUIECTBE XJopoduiuia (a+0), KapOTHHOUIOB,
B OTHOCUTEIILHOM COJICPYKaHHUHU BOJBI U B POTOXMMHUYECKOW aKTHBHOCTH XJIOPOIUIACTOB. OTpHIATEIBHOE
BIMSHUE COJEBOTO CTpecca HaONIoJanoch Ha COIEpX aHUM (OTOCHHTETUUYECKUX TUTMEHTOB,
thoroxumuueckoit aktuBHOCTH PC Il m PCK y pogurensckux u rubpuanbix gopm. ComepixaHue X a, X
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0, axtuBHOCTh DCII, PCK u ypoxkaiiHocTh 3epHa ObUIM BhIIIE y poauTesbekux ¢opm Kapabax,
FoGycran, bBapakariu-95, u rubpumos {KapabaxxdTobycran, 9 Bapakatmu-95x3 Tobycran,
QT obycranxd Teipme3el Tyn-1 u QKapabaxxdMupbammp-128. Bnaromaps 5TUM IpEeMMYILECTBaM
UCIIOJIb30BAHUE ITHX COPTOB AJISl OYAYIIUX HCCICAOBAHHUN [0 CO3JAHUIO COJICYCTONYMBBIX (POPM MOMKHO
MpU3HATH LeIecooOpasHbiM. OObEKTOM HCCIEIOBAHUS TAKXKE CIIY>KHJIM TEHOTHUIIBI KYKypy3bl 3akarana-
420, 3akarana-514, 3akarana-68, I'ypyp u rubpun F, mepBoro mokonenus 3aratan-68xI['ypyp. Cemena
pacTeHWil TpOpalMBaid B J1a0OpPaTOPHBIX YCJIOBHAX B dYallkax lleTpy W TOpIIKax C TOYBOH C
ncnons3oBanreM 150 MMonb pacTBopa XJIOpHIa HaTpus. DHEPruI0 MPOPACTAHHSA OMNPEIENIAIN MyTeM
MOJICUETA TPEXTHEBHBIX IPOPOCTKOB, @ BCXOXKECTh CEMSH - ITyTEM II0/ICYETa CEMUAHEBHBIX IPOPOCTKOB B
MPOIEHTaX. Y JBYXHEIEIbHBIX MPOPOCTKOB OMpPEAEIsUIN coepkaHue (POTOCHHTETUYECKUX TMTMEHTOB U
akTuBHOCTh (ortocuctemsl II. Ilpu xonuentpauumsx pactBopoB NaCl 150 u 200 MMOJb CHHKAIUCH
BCXOXKECTh CEMSIH, COACP)KaHHE MUTMEHTOB M aKTHBHOCTH (poTocucTeMbl 1l y MPOpOCTKOB I€HOTHIIOB
kykypy3el. Copra ['ypyp u 3akarama-68 u rtubpunm ['ypypx3aratama-68 OBUTH YCTOHYHMBEI K
koHUeHTpanuu comu 200 wmmonb. WX wucnonb3oBaHWe B OYIOyIIMX —CENEKIHOHHBIX padoTax
IeIecoo0pasHo.

Knioueevie cnosa: nwenuua, Kykypysa, 3acojienue, zuopud, xiaopogunn, pomocucmema II,
Kapomunouovl, moJiepannHocnb

Capa taqdim etmigdir: Sevinc Mehti qizi Mommadova, b.ii.f.d., dosent
Redaksiyaya daxil olma tarixi: 13.07.2022

Takrar islonmaya gondorilma tarixi: 03.08.2022

Capa qabul edilmoa tarixi: 01.09.2022

153



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, Ne 1 (2022) , s. 154-162

UDC 633.11;633.112

STUDY OF PHYSIOLOGICAL CHARACTERISTICS AND
PRODUCTIVITY OF WINTER BREAD WHEAT IN DRY RAINFED
CONDITIONS

ATABAY JAHANGIROV

Research Institute of Crop Husbandry, Gobustan Regional Experimental Station, AZ3700, Gobustan,
Azerbaijan
a.cahangir@hotmail.com

It was found that the average value of photosynthetic gas exchange parameters for all
genotypes was higher in irrigation than in rainfed variant. In dry variant, the photosynthesis rate
was lower on average 44.1% compared to irrigation, the rate of transpiration on 64.7%, stomatal
conductance on 73.9%, and the concentration of carbon dioxide in the intercellular space on 36.5%.
The highest values of P, were observed in dry variants of Tale 38 and Aran, in irrigated variant of
Gyrmyzy Gul 1, 11"IWWYT Ne20, Sheki 1 and Gyzyl bughda while the lowest values were found
in dry variants of 7"WON-SA Ned65, Gyrmyzy gul 1, 7"WON- SA Ned477 and 4thFEFWSN Ne50,
and in irrigated variants of Gobustan, Vostorg and 4"FEFWSN Ne50 genotypes. Besides, the
genotypes with high T, values also have high stomatal conductance, while the genotypes with low T,
values demonstrate low stomatal conductance, which indicates that T, is mainly regulated by
stomatal conductance. The decrease in the stomatal conductance in the dry variants leads to more
reduction in the transpiration rate compared to the photosynthesis rate. The relative water content
of the flag leaf was lower in the dry variants compared to the irrigated genotypes. The relative
water content of the flag leaf of Aran, Vostorg, Murov 2, Tale 38 and Gyrmyzy gul 1 varieties
showed high values of this parameter in both variants. In the dry variants, the average productivity
for all genotypes was lower than for irrigated variants, and amounted to 656 and 728 g/m?
respectively. The highest values of this parameter were found for the varieties 7"WON-SA Ne465,
Ferrigineum 2/19, 12"TWWYT Ne 6, and Gobustan (758, 750, 722, and 705 g/m?, respectively)
under drought and for the genotypes Tale 38, Gobustan, 7"WON-SA Ne465, Gyrmyzy gul 1, and
Ferrigineum 2/19 (856, 845, 830, 803,and 801 g/m*) under irrigated conditions. Productivity of
Bezostaya 1, Gyzyl Bughda, Sheki 1, Murov 2, and Vostorg was low in both research variants. The
Gobustan variety and the 7thWON-SA Ne465 line were able to increase their productivity in
response to improved conditions while showing high indicators under drought.

Keywords: water supply, winter bread wheat, productivity, photosynthetic gas exchange, relative
water content

INTRODUCTION

Wheat, which is the main food for humans, is the most cultivated crop in the world
including our country. In modern times, as it is impossible to expand the sown areas, the most
effective way to meet the growing needs of the population is to increase the harvest from a single
area. The productivity of crops is limited by some abiotic factors, especially drought. Water is
vital in plant metabolism at the cellular and plant level. When plants are grown under drought
conditions, they undergo some morphological, physiological, and biochemical changes to
increase their tolerance to drought. One of the complex measures to protect field crops from
drought is the development of drought-tolerant varieties (Aliev, 2001).

Creating a drought tolerance mechanism in plants is a very complex and time-consuming
process. Therefore, it is important to study the morphological and physiological characteristics of
plants under different growing conditions. Photosynthesis is one of the main physiological
processes in the formation of plant productivity, and over 90% of the dry biomass is formed at
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the expense of organic substances formed during this process (Aliyev, 2012; Aliyev, Huseynova,
2014; Aliyev, Kazibekova, 1977; Maccaferri, et. al., 2008; Shan, et. al., 2012).

The intensity of photosynthesis depends not only on the plant species but also on the effects
of environmental factors. One of the main factors influencing the photosynthetic process in
plants and ultimately their productivity is the amount of water in the soil. Water deficiency
primarily reduces the stomatal conductivity and plants try to maintain the water regime by
reducing transpiration. As a result, the amount of carbon dioxide absorbed by the leaves is also
reduced (Cornic, Massacci, 1996; Chaves,et. al., 2002; Allahverdiyev, 2015).

The most effective way to limit water loss is to close the stomata to some extent to reduce
their conductivity, which leads to the reduction of the amount of carbon dioxide entering the
leaves and its concentration in the intercellular space (Cornic, 2000).

At the same time, it has been found that the stomatal conductance in genotypes tolerant to
water stress can be regulated by various mechanisms, ensuring absorption of a certain amount of
carbon dioxide, which ultimately increases the efficiency of water use (Brestic, Zivcak, 2013).

Thus, the process of photosynthesis plays an important role in the formation of plant
productivity, and the rate of this process depends on the water supply of plants. Therefore, the
comparative study of photosynthetic gas exchange parameters and relative water content of
leaves under rainfed conditions with those under water deficiency and normal water supply
conditions is of great scientific and practical importance and it is expedient to cultivate plants to
increase crop production under rainfed conditions with unstable moisture supply.

MATERIALS AND METHODS

The research was conducted at the Gobustan Regional Experimental Station (GRES) of the
Research Institute of Crop Husbandry. The experimental site located at an altitude of 800.0 m
above sea levelhas the light chestnut soil type. According to the average multi-year data, the
atmospheric precipitationamount in the region is 350.0-400.0 mm (data from Gobustan
Hydrometeorological Station). The objects of the research were 12 varieties and 9 lines of bread
wheat differing in morphophysiological characteristics. Planting was conducted in 3 replications
in the form of randomly placed blocks using experimental bedsof 1.0 m* and the sowing rate was
450 seeds per 1 m”. To make a difference in water supply, an artificial, dry environment was
created in early May by covering one block with a transparent polyethylene material, while the
second block was irrigated. Sheaves mowed from each of the 3 replications (1 m”) were threshed
using a threshing machine and weighed. The average value was calculated for three replications
and the result was taken as productivity per 1 m® (g/m”). Parameters of photosynthetic gas
exchange: photosynthesis rate-P,, stomatal conductance -gs, carbon dioxide (CO,) concentration
in intercellular areas-C;, and transpiration rate - T, were measured using a Portable
Photosynthesis System LI-COR 6400 XT (LI-Cor Biosciences, Lincoln, USA) equipped with a 6
cm’ leaf chamber. Relative water content (RWC) was determined in the flag leaves whose
growth had stopped. Samples were taken during the hottest time of the day (between 14” and
15%%). Medical gloves were used throughout the operation to prevent contamination. The taken
leaf samples were placed in cellophane bags and brought to the laboratory, the bottom and tip
parts were cut, the rest was weighed on an analytical balance and the initial weight (IW) was
determined. Then, the leaf samples were placed in numbered test tubes containing distilled water
and refrigerated for one day at 4°C until fully saturated. After a day, the leaves were completely
dried with filter paper, re-weighed, and turgid weight (TW) was determined. Number labels were
then attached to the leaves, dried in a thermostat at 85°C until constant weight, and the turgid
weight (TW) was determined. Based on the determined weights, the relative water content of the
leaves was calculated according to the following formula:

RWC (%) = [IW-DW) / (TW-DW)] x 100,
The results were analyzed in the JMP 5.0.1 statistical software package.
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RESULTS AND DISCUSSION

The main way for the formation of organic substances is the process of photosynthesis.
During this process, green plants accumulate solar energy through chlorophyll, while carbon
dioxide is fixed from the air and organic matter is synthesized in the leaves. The amount of
synthesized organic substances and ultimately, the productivity of plants depends on the
photosynthesis rate in the leaves, and over 90% of the dry biomass is formed at the expense of
the organic matter formed during the photosynthetic process (Aliyev, Kazibekova, 1997;
Maccaferri, et. al. 2008; Aliyev, 2012; Shan, et al. 2012).

The intensity of photosynthesis depends not only on the plant species but also on the effect
of environmental factors. One of the main factors influencing the process of photosynthesis in
plants and their productivity is the amount of water in the soil. Gas exchange parameters of
photosynthesis, such as the rate of CO, absorption (P,), stomatal conductance (g;), intercellular
CO; concentration (C;), and transpiration rate (T;) were measured in flag leaves of both drought-
exposed and irrigated variants of 21 bread wheat varieties during the milk-ripeness phase in the
morning hours (11°-12%). The results of the measurements are given in Table 1.

The analysis of variance showed significant differences at the 0.01 level in all mentioned
photosynthetic gas exchange parameters between the studied genotypes. As seen in Table 1, the
average values of CO; assimilation rate, stomatal conductance, carbon dioxide concentration in
the intercellular space, and transpiration rate for all genotypes were lower in the drought-exposed
variants compared to irrigated variants and amounted to11.8 and 21.1 pmol CO, m™s™, 0.103
and 0.395 mol H,O m'zs'l, 160.5 and 252.6 pmol COzmol'l, 2.58 and 7.31 mmol H,O m'2s'1,
respectively.

The highest values of P,were observed in drought-exposed variants of Tale 38 and Aran
(17.1 and 16.6 pmol CO,m™s™) and irrigated variants of Gyrmyzy gul 1, Tale 38, 1 1thIWWYT
Ne20, Sheki 1,andGyzyl bughda (24.3, 23.9, 23.7, 23.7 and 22.9 pmol CO, m”s"),while the
lowest values were found in drought-exposed variants of 7"WON-SA Ne465, Gyrmyzy gul 1,
7"WON-SA Ne477 vo 4"FEFWSN Ne50 (8.1, 8.8, 8.8, and 8.9 pmol CO, m™s™) and in irrigated
variants of Gobustan, Vostorg, and A"FEFWSN No50 (15.6, 17.9, and 18.3 pmolCO, m'zs'l). The
rate of photosynthesis was 44.1% lower in the drought-exposed genotypes compared to irrigated
ones. The biggest difference between the variants was found forGyrmyzy gul 1 (63.8%),
7TthWON-SA Ne465 (61.2%), 7thWON-SA Ned77 (60.5%), 12thIWWYT Nel7 (58.0%),
12thIWWYT,and Ne6 (55.5%) genotypes. It should be noted that the highest P,value was
detected in theirrigated variant of the Gyrmyzy gul 1 variety. The smallest difference in the rate
of photosynthesis between drought and irrigation variants was observed in Aran (25.2%),
Vostorg (21.8%), Tale 38 (28.5%), and Fatima (27.4%) varieties.

The highest values for stomatal conductance were observed in drought-exposed variants of
11"IWWYT Ne20 and Tale 38 (0.200 and 0.199 molH,Om™s™) and irrigated variants of
Gyrmyzy gul 1, Tale 38, 11"TWWYT Ne20, and Gyzyl bughda (0.517, 0.480, 0.442, and 0.456
molH,Om™s™), while the lowest values for this parameter were detected in drought-exposed
variants of 12"TWWYT Nel7, 7"WON-SA Ned65, Gyrmyzy gul 1, Ferrigineum 2/19, and
Gobustan (0.060, 0.062, 0.065, 0.069, and 0.074 mol H,O m™s™), and irrigated variants of
12"IWWYT Ne9 and Gobustan (0.255 and 0.278 mol H,O m™s™). According to the results of
the measurements, stomatal conductance was more sensitive to water deficiency, and its value
was on average 73.9% lower under drought compared to irrigated conditions. The biggest
difference between the variants was observed in the genotypes Gyzyl bughda, Gyrmyzy gul 1,
TthWON-SA Ne465, Ferrigineum 2/19, 12thIWWYT Nel7, and 7thWON-SA Ne477, which
amounted to 83.1, 87.4, 86.3, 82.5, 83.5, and 82.5%, respectively. The smallest difference
between drought-exposed and irrigated variants was demonstrated by the genotypes Aran
(66.4%), Tale 38 (58.5%), Fatima (63.0%), 11 IWWYT Ne20 (54.8%), and 12 IWWYT Ne9
(65.5%).
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As seen in Table 1, the value of g; is higher in both drought-exposed and irrigated variants
in the genotypes Aran, Tale 38, Fatima, and 11thIWWYT Ne20 showinga small difference
between the variants. These genotypes are assumed tobetter regulate stomatal conductance under
water stress in the morning hours.The highest values of transpiration rate were found in drought-
exposed variants of the genotypes Shekil, Aran, Vostorg, Tale 38, and 11thIWWYT Ne20,
which amounted to 3.16, 3.5, 3.54, 5.06, and 3.20 mmol H,O m?s respectively. The lowest
values were in the genotypes Gyrmyzy gul 1, 7thWON-SA Ne465, Ferrigineum 2/19, and
12thIWWYT Nel7,whichequaled to 1.47, 1.52, 1.86, and 1.65 mmol H,O m2s™, respectively
(Table 1). In the irrigated variants, the highest values of this parameter were observed in Tale 38,
Gyrmyzy gul 1, and Gyzyl bughda, whereas, the lowest values were in the genotypes Gobustan,
Sonmez 01, 12" IWWYT Ne9, and 4™ FEFWSN Ne50. Besides, the genotypes with high T;
values also have high stomatal conductance, while the genotypes with low T; values demonstrate
low stomatal conductance, which indicates that T, is mainly regulated by stomatal conductance
and our results are consistent with literature data (Allahverdiyev,2015; Chaves et. al., 2009).

It should be noted that the decrease in the stomatal conductance in the drought-exposed vari-
ants leads to more reduction in the transpiration rate compared to the photosynthesis rate. In
other words, the decrease in stomatal conductance has a greater effect on the rate of transpiration
than the rate of photosynthesis. There is also literature data confirming that the water conduc-
tance of stomata is 1.56-fold higher than CO,conductance (Grant, 2005).

Table 1
Photosynthetic gas exchange parameters
P, nmol CO, m?’s™! g;mol H,O m?’s! C; pmol CO, mol™’ T,mmol H,O m?’s!
Genotypes
drought| irrigation| drought| irrigation | drought | irrigation| drought| irrigation
Bezostaya 1 13.0 19.8 0.096 0.353 144.1 252.8 2.77 7.48
Gyzylbughda 11.2 22.9 0.077 0.456 135.7 254.8 2.26 8.33
Sheki 1 14.1 23.7 0.108 0.353 134.5 227.8 3.16 7.74
Sonmez 01 11.8 214 0.083 0.404 113.7 2553 2.21 6.76
Aran 16.6 22.2 0.128 0.381 124.2 246 3.50 7.05
Vostorg 14.0 17.9 0.137 0.429 199.3 270.8 3.54 7.69
Murov 2 11.8 222 0.094 0.362 161.5 239.7 2.63 7.07
Gobustan 9.8 15.6 1 0.074 0.278 150.7 249.8 2.46 6.03
Tale 38 17.1 23.9 0.199 0.480 213.2 2593 5.06 9.06
Fatima 13.8 19.0 0.147 0.397 208.7 271.2 2.74 6.68
Gyrmyzygul 1 8.8 243 0.065 0.517 153.0 260.0 1.47 8.07
Zirve 85 12.1 18.9 0.130 0.429 223.8 276.0 2.63 7.08
7"WON-SA Ned65 | 8.1 20.9 0.062 0.451 137.5 266.7 1.52 7.59
Ferrigineum 2/19 10.6 20.3 0.069 0.395 146.8 2523 1.86 7.08
1M TWWYT Ne20 14.0 23.7 0.200 0.442 241.8 2533 3.20 8.06
12"TWWYT Ne6 9.7 21.8 0.078 0.372 159.0 242.0 2.16 7.67
12"TWWYT Ne§ 13.0 21.3 0.096 0.422 152.5 261.8 2.76 7.44
12"TWWYT Ne9 11.8 19.3 0.088 0.255 144.7 223.0 2.52 5.77
12"TWWYT Nel?7 9.7 23.1 0.060 0.363 116.2 232.5 1.65 7.08
7"WON-SA Ne477 | 8.8 223 0.079 0.438 131.2 256.8 2.02 7.55
4" FEFWSN Ne50 | 8.9 18.3 0.086 0.312 178.7 252.2 2.14 6.16
Average 11.8 21.1 0.103 0.395 160.5 252.6 2.58 7.31
LSD 0.78** 1.05%* 0.01** 0.03** 24.24%% | 8.89%* 0.27** 0.52**
CV % 5.7 44 8.2 6.5 7.9 3.1 9 6.2

The transpiration rate was found to decrease by an average of 64.7% for all genotypes
exposed to drought compared to irrigated variants. In this case, the biggest difference between
the variants was observed in the genotypes Gyzyl bughda, Gyrmyzy gul 1, 7thWON-SA Ne465,
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Ferrigineum 2/19, 12thIWWYT Nel7, and 7thWON-SA Ne477.The big difference in Gyzyl
bughda and Gyrmyzy gul 1 is attributed to the high T; values of these varieties in the irrigated
variants and low values in the drought-exposed variants.

The stomatal conductance of these varieties was also lower in the irrigated variants
compared to the drought-exposed genotypes. This may indicate that these varieties demand more
water supply. A slight decrease in the transpiration rate of the drought-exposed variants
compared to irrigated variants was observed in the genotypes Aran (50.4%), Vostorg (54.0%),
Tale 38 (44.2%), and 12thIWWYT Ne9 (56.3%). The small difference in the varieties Aran and
Vostorg was due to the moderate values of T, in the irrigated variantsand high values in the
drought-exposed genotypes. This may indicate that these varieties do not significantly improve
the water regime under the normal water supply, however, they are also able to better regulate it
under conditions of water deficiency.

The relative water content of leaves is a measure of the water status of plants. Besides, it is
used as an important indicator of tolerance to dehydration and reflects the metabolic activity of
tissues (Anjum, et. Al., 2011a).The relative water content of the flag leaves was determined in
plants grown under drought and irrigated conditions. The results of the study are given in Table
2.The analysis of variance showed significant differences in this parameter between the
genotypes at the 0.01 level. As seen in Table 2, the relative water content of the flag leaf was
lower in the drought-exposed variants compared tothe irrigated genotypes, and its average value
was 72.9 and 81.1%, respectively. In this case, the variation between genotypes was wider and
amounted to 26.5% (59.1-85.6%) in drought-exposed and 23.5% (67.4-90.9%) in irrigated
variants. The varieties Aran, Vostorg, Murov 2, Tale 38, and Gyrmyzy gul 1 showed high values
of this parameter in both variants. Although the Sheki 1 variety manifested high values in the
irrigated variants and it was moderate in the drought-exposed variants. More genotypes showed
higher results in the irrigated variants. The lowest values of RWC were detected in both
variantsof 12" TWWYTNe6, 12" TWWYTNel7, 12" TWWYTNe9, Fatima,Gyzyl bughda, 7"WON-
SA Ne477, and Ferrigineum 2/19. RWC was on average 10.1% lower in the drought-exposed
variants compared to irrigated ones. In this case, the difference between two variants of the lines
12"TWWYT Ne9 and 11™IWWYT Ne20 was biggest and amounted to 26.5 and 19.6%,
respectively. Whereas, the genotypes Gyzyl bughda, Murov 2, and Ferrigineum 2/19 showed the
smallest values of the parameter equaled to 3.5, 3.6, and 2.9%, respectively. The big difference
between RWC values inthe lines 12"ITWWYT Ne9 and 11™"IWWYTNe20 is attributed to the
smaller value of RWC in the drought-exposed variants. The small difference in RWC values
inthe varieties Gyzyl bughda and Ferrigineum 2/19 is due to small RWC values in both variants.
While in the Murov 2 genotype, the small difference can be explained by high RWC values in
both variants.

Therefore, when considering the difference between the values of this parameter in irrigated
and drought-exposed variants, it is also necessary to pay attention to the absolute value in these
variants. From this point of view, the small difference in the genotypes Gyzyl bughda and
Ferrigineum 2/19 does not indicate their high levels of water absorption.In Murov 2, the small
difference in this value between variants is also accompanied by a high absolute value of RWC,
which may be an indication of its good water absorption and preservation even in the drought-
exposed variant.In the 12thIWWYT Ne9 and 11thIWWYT Ne20 lines, the lower values of RWC
in the drought-exposed variants can be considered as a result of their greater sensitivity to water
deficiency.

The productivity of wheat depends on the soil and climatic conditions, the cultivation
agrotechnics, and genotypic characteristics. The potential productivity of the plant is the
productivity obtained from an adapted genotype in the absence of biotic and abiotic stresses
under optimal maintenance conditions(Sanmartin, Acevedo, 2001). In addition to the above, the
formation of the product is an integral result of the morphophysiological, biochemical, and other
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processes occurring in plants.

The productivity of genotypes grown in both variants is given in Table 2. The analysis of
variance showed that there was a significant difference between the genotypes at the 0.01 level
on this parameter. In the drought-exposed variants, the average productivity for all genotypes
was lower than for irrigated variants, and amounted to 656 and 728 g/m?, respectively. The
highest values of this parameter were found for the varieties 7"WON-SA Ne465, Ferrigineum
2/19, 12" TWWYT Ne 6, and Gobustan (758, 750, 722, and 705 g/m?, respectively) under drought
and for the genotypes Tale 38, Gobustan, 7"WON-SA Ne465, Gyrmyzy gul 1, and Ferrigineum
2/19 (856, 845, 830, 803,and 801 g/m?) under irrigated conditions. Productivity of Bezostaya 1,
Gyzyl Bughda, Sheki 1, Murov 2, and Vostorg was low in both research variants. It should be
noted that in the irrigated variants, the tall genotypes 12thIWWYTNe9 and 12thIWWYTNel7
lodged and the process of grain-filling was not normal.

Table 2
Productivity and RWC of the flag leaf in the genotypes under study depending on water supply
RWC (%) Productivity (g/m°)
Genotypes Drought Irrigation Drought ! Ifrigation
Bezostaya 1 77.4 84.0 559 577
Gyzyl bughda 66.8 69.2 566 633
Sheki 1 76.1 85.6 563 614
Sonmez 01 72.7 77.0 661 704
Aran 82.6 89.2 601 665
Vostorg 85.6 90.9 558 614
Murov 2 83.5 86.6 580 632
Gobustan 76.0 83.5 705 845
Tale 38 83.4 88.2 691 856
Fatime 66.3 73.2 657 748
Gyrmyzy gul 1 79.1 88.8 689 803
Zirve 85 75.4 83.8 681 742
7"WON-SA Ne465 73.6 80.9 758 830
Ferrigineum 2/19 70.7 72.8 750 801
1T TWWYT Ne20 69.4 86.3 685 746
12"IWWYT Ne 6 59.1 69.2 722 795
12"ITWWYT Ne 8 72.5 85.7 701 763
12"TWWYTNe 9 63.7 86.7 628 552
12"TWWYT Ne 17 60.1 67.4 663 591
7"WON-SA Ne477 67.7 71.3 690 742
4"FEFWSNNe50 69.5 83.5 661 727
Average 72.9 81.1 656 728
LSD 5.42%* 5.5%* 46** 69*%*
CV, % 5.9 5.4 4.3 5.8

Eventually, this resulted in the lower productivity of drought-exposed variants compared to
irrigated ones. On average, drought caused 9.9% more crop loss compared to irrigation. In this
case, the highest yield loss occurred in the genotypes Tale 38 (19.3%), Gobustan (16.6%), and
Gyrmyzy gul (14.2%), and the lowest yield loss was detected inthe genotypes Bezostaya 1
(3.1%), Sonmez 01 (6.1%), and Ferrigineum 2/19 (6.4%). It should be noted that the big
difference between the variants in Tale 38, Gobustan, and Gyrmyzy gul 1 varieties was
accompanied by high productivity in the irrigated variants and low productivity in the drought-
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exposed variants. The small difference in other genotypes was accompanied by low productivity
in both variants.The Gobustan variety and the 7thWON-SA Ne465 line were able to increase
their productivity in response to improved conditions while showing high indicators under
drought. This shows that these genotypes have a high productivity potential and it is expedient to
cultivate them in order to increase crop production under rainfed conditions with unstable
moisture supply.

CONCLUSION

The research has shown that the parameters of photosynthetic gas exchange and the relative
water content of the flag leaf depend on water supply and differ between genotypes, so these
physiological parameters can be used in the selection of winter bread wheat under rainfed
conditions with unstable moisture supply. Thus, it is expedient to cultivate the genotypes
Gobustan and 7"WON-SA Ned65 under rainfed conditions with unstable water supply to
increase productivity.
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NOMLIKLO TOMIN OLUNMAMIS DOMYO SORAITINDO PAYIZLIQ YUMSAQ BUGDANIN
FiZiOLOJi XUSUSIiYYOTLORI VO MOHSULDARLIGININ TODQIiQi

Atabay Cahangirov
Okingilik Elmi-Tadgiqat Institutu

Fotosintetik qaz miibadilasi parametrlorinin biitiin genotiplor {izrs orta qiymatinin suvarma
variantinda quraq varianta nisboton yuxari oldugu askar edilmlsdir. Quraq variantda fotosintezin siirati
suvarmaya nisboton ortalama olaraq 44,1%, transpirasiyanin siiroti 64,7% agizciglarin kegiriciliyi
73,9%, hiiceyroarasi saholords karbon gazinin qatiligi 36,5% asag1 olmusdur. Quraq variantda P,-in an
yiiksok qiymatlori Tale 38 vo Aran, suvarma variantinda ise Qirmuzi giil 1, Tale 38, 11"IWWYT Ne20,
Soki 1 vo Qizil bugda, on kigik qiymotlori iso quragliqda 7"WON-SA Ne465, Qirmuz: giil 1, 7"WON-SA
Ned77 vo 4"FEFWSN Ne50, suvarmada iss Qobustan, Vostorq ve 4"FEFWSN Ne50 genotiplorindo
miisahids edilmisdir. T,-in qiymsoti yiiksok olan genotiplorin ham do agizciq kegiriciliklorinin yiiksok
oldugu, kicik olanlarin iss agizciq kegiriciliklorinin asagi oldugu miisahids edilmisdir ki, bu da T,-in
osason agizciq kegiriciliyi ilo tonzimlonmasini gostormigdir. Quraq variantda agizciqlarin kegiriciliyinin
azalmasi, transpirasiyanin siiratina daha ¢ox tasir etmigdir. Flaq yarpagin nisbi su tutumu quraq variantda
suvarmaya nisbaton asag1 olmusdur. Aran, Vostorq, Murov 2, Tale 38 vo Qirmiz1 giil 1 sortlarmin flaq
yarpagmin nisbi su tutumu hom quraq, hom do suvarma variantlarinda yiiksok olmugdur. Suvarma
variantinda biitiin genotiplor lizro orta mohsuldarliq quraq variantdan yuxari olmaqla variantlar tizra
uygun olaraq 728 vo 656 q/m? toskil etmisdir. Suvarma seraitindo Tale 38, Qobustan, 7"WON-SA Ne465,
Qirmizt giil 1va Ferrigineum 2/19 genotiplari (uygun olaraq 856, 845, 830, 803 vo 801 g/m?, quraqliq
soraitinde iso 7"WONSA Ned65, Ferrigineum 2/19, 12"TWWYT Ne 6 vo Qobustan (uygun olaraq 758,
750,722 va 705 g/m?) on yiiksok natico gostarmislor. Hor iki tadqiqat variantinda Bezostaya 1, Qizil
bugda, Soki 1, Murov 2 va Vostorq sortlarinin mohsuldarligi asag1 olmusdur. Qobustan sortu vo 7"WON-
SA Ne465 xotti quraq variantda yiiksok notico vermoklo barabor yaxsilasan soraito do qarsiliq verorak
mohsuldarliglarini daha da artira bilmigler ki, bu onlarin hom ds mohsuldarliq potensialinin yiiksak
oldugunu gostormisdir.

Acar sozlor: su ilo tominat, payizhq yumsaq bugda, mahsuldarhq, fotosintetik qaz miibadilasi,
nisbi su tutumu

N3YYEHHUE OU3UOJOI'HYECKHUX OCOBEHHOCTEHN 1 INPOAYKTHBHOCTH
O3UMOU MATI'KOU NIIEHUIBI B YCJIOBUAX HEOBECIIEYEHHOU BOI'OPbI

Artabek /[:kaxanrupos
Hayuno-uccredosamenvckuti uncmumym 3emaedenus

VYcTaHOBIICHO, YTO CpeAHee 3HAa4YCHHE MapaMeTpoB (OTOCHHTETHUECKOTO ra3ooOMeHa sl BceX
TCHOTUIIOB OBIJIO BHIIIE B BapuUaHTE OPOLICHHUS, B CpaBHEHMH ¢ OOropHeIM. B BapmanTe OOropsl
HWHTEHCHBHOCTb (DOTOCHHTE3a COCTaBWiIa B cpenHeM Hmke Ha 44,1 % 1o cpaBHEHHIO C OPOILCHHEM,
WHTEHCHUBHOCTH TpaHcmupanuu — 64,7 %, npoHUIaeMocTsb yctuil — 73,9 %, KOHIIEHTpanusl YTIeKuC-
JIOTO ra3a B MEXKJIETOYHOM IpocTpaHcTBe — Ha 36,5 %. Camble BbIcOKHME 3HaueHHs P, B Bapuanrte
ooropsl Habmonanmuck y Tame 38 m Apan, B BapmaHTe opomreHust y ['sipmbibl  TrOn 1, Tame 38,
11IWWYT Ne20, Illexu 1 u I'si3bin Byrma, a camsie Hu3KHe 3HadeHHs B 6orape y 7"WON-SA No465,
I'sipMbI3er THOT 1, 7"WON-SA Ne477 u 4"EFWSN Ne50, B opolieHnn y reHoTunos ['o0ycran, Bocropr
1 4"FEFWSN Ne50. BbL1o Takke 0GHAPYXKEHO, YTO IEHOTHIIBI ¢ BHICOKUMH 3HadeHHsMu T, 061aaior
BBICOKOW YCTHUHOHN IPOHUIIAEMOCTBIO, B TO BPEMsI KAK T€HOTHUIIBI ¢ MAJIbIMH 3HAYCHUSIMH UMCIOT HU3KYIO
YCTUYHYIO TPOHHMIIAEMOCTh, YTO YyKa3blBaeT Ha TO, 4TO T, B OCHOBHOM pEryJHpPYyeTCs YCTHYHOU
MPOHHULIAEMOCThI0. B OorapHOM BapmaHTe CHM)KEHHE MPOHHLAEMOCTH YCTHIl OOJIbIIE CKa3bIBajJOCh Ha
cKopocTH TpaHcrupanuu. OTHOCUTEIbHAS BIAXKHOCTH (DIaroBOro JucTa Oblla HIDKE, YeM B OOrapHOM
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BapuaHTe. OTHOCHTENbHAs BIaXHOCTh (praroBoro ymcra coptoB Apad, Bocropr, Mypos 2, Tane 38 u
I'sipMme3bl  Ti01 1 OBLTA BBICOKOM Kak B OOrapHoM, Tak M B OpOILIaeMOM BapuaHTax. B opomaemom
BapUaHTE CPEIHAS YPOKAHHOCTH 10 BCEM I'€HOTHITaM ObliIa BEITIIE 00TapHOTO U cocTaBmiia 728 u 656 r/m?
cootBercTBeHHO. ['eHoTrmel Tane 38, ['oOycran, 7thWON-SA Ned65, T'eipmbissl 1101 1 1 Ferrigineum
2/19 B ycnoBusax opomierus (856, 845, 830, 803 u 801 r/m> coorBercTBeHHO) U 7thWONSA Ned65,
Ferrigineum 2/19, 12IWWYT Ne 6 um T'obycrtan B ycimoBusax Oorapel (758, 750,722 u 705 r/m?
COOTBETCTBEHHO) IIOKa3ajlM CcaMble BBICOKME pe3yJbTaTbl. B o00ouMxX BapuaHTax HCCIEIO0BaHU
ypoxaitHocTs coptoB besocrast 1, I'si3ein Byrma, Illekn 1, MypoB 2 u Bocropr Obuia HH3KOH. cOpT
I'obycran u snmHus 7thWON-SA Ne 465 cMoriim HOBBICUTH CBOIO IPOAYKTHBHOCTH B OTBET Ha
yJIydIlIeHHe YCIOBUM, MPH 3TOM JaB BBICOKHE pe3yNbTaThl B OOrapHOM BapHaHTE, YTO TAKXKe IOKa3ajo,
YTO UX NOTEHIHA] IPOAYKTUBHOCTH BBICOK.

Knroueevie cnosa: eodooﬁecneuenuocmb, o3umana Mmia2Kaa nuwenuua, npodykmueuocmb,
t[mmocuumemultecxuﬁ za3ooﬁmen, OMHOCUME/IbHAA 6/1A20EMKOCHb

Capa taqdim etmigdir: Sevinc Mehti quzi Maommadova, b.ii.f.d., dosent
Redaksiyaya daxil olma tarixi: 13.07.2022

Takrar islonmaya gondorilma tarixi: 03.08.2022

Capa qabul edilma tarixi: 01.09.2022
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YK 581.1:632.122.1

BJAUAHUE COJIEBOI'O CTPECCA HA ®U3UOJTOT'MYECKHUE
MOKA3ATEJM '’EHOTHUIIOB MSII'KOM IIIEHULIBI

VJIbKAP UBPATUMOBA"? ", BWIASIT ABJABIEB®, SIIIAP ®EN3UEB', UBPATUM A3U30B'

' Unemumym Monexynapnoii Buonoeuu u Buomexnonoeusi HAHA, AZ 1073, Hszam
Habues, 1 1,u.ibrahimova@yahoo.com, imbb.science.az@gmail.com
2A3ep6a1209fcaHCKu12 HUU 3emnedenus, AZ 1098, noc. Iupwazu, Coexoz Ne2

3 Baxunckuii I ocydapcmeennuiil Yuueepcumem, AZ1148, 3. Xanunos, 23
vilayet52@mail.ru

N3yuyeno Bmusinne 150 mM konuentpanuu NaCl Ha copepskanne moHoB K m Na, HakomnieHne
NPOJIMHA ¥ PACTBOPUMBIX CAXapoOB M HA NMEPOKCUAMPOBAHNE JIMIUAOB B reHoTtunax 7Triticum aestivum
L. (Mup6amup-128, I'odycran, I'vi3bln byraa, 3upse-80, ®@atuma). OnpenesieHue coiep:kaHusi HOHOB
KaJIMsl W HATPUSA NMPOBOAWIN ¢ MOMOWIbLI0 miaMeHHOro ¢oromerpa PFP7 (Jenway-2007, AHrius).
Copep:xxanue MJIA B 00pa3uax onpeaeisiid ¢ IOMOUbIO peakuu THo0apouTypoBoii kuciotel (TBK).
Caxapa onpee/syIuch II0 MeTOLy AHTPOH-cepHOil KucI0Thl. IIpoJuH B pacTeHMH ompeneIsyii Ha
ocnose Metona bBeiitca. Ilog BJMSIHMEM COJIEBOTO cTpecca BOBCEX TIeHOTHNAX cojep:kanue K
CHIZKAJIOCH, a cofiep:kaHue Na+ yBeJHYNBAIOCh, HA0JII0/12/10Ch BO3PACTAHNE HAKOIUIEHUSI NPOJIUHA H
PACTBOPHMBIX €AXapOB, 2 TAK/Ke YBeJIMYEHUE COHCPHKAHUS NMPOAYKTA NEPOKCHAMPOBAHMS JHUIHI0B
MaJIoHMAIbAeruaa. B moaBepruyThIX cTpeccy pacTeHUAX M0 CPABHEHHMIO C KOHTPOJIEM camMoe BhICOKOe
cootnomenne K'/Na* 6110 oTMeueno B renoTunax Mupéammup-128 u ToGycran, a camoe HU3Koe — B
redorunax ®aruma u 3upse-80.MJIA, mnpencraBiasia co0oii BTOPUYHBIN MeTA0OIUT, SIBJISIETCH
NoKa3aTesieM IEePOKCHIUPOBAHUA JIMIINIOB, YTO BbI3bIBaeT NOBpekIeHHe MeMmOpaH. B pacreHusx,
NMOJABEPTHYTBIX CTpeccy, WIMPOKO pacmpocTpaHeHo u3ydeHne MJIA, KOTOpBIH cuHMTaeTcsi caMbIM
YAQUHBIM MapKepPOM YCTOMYMBOCTH pPacTeHHs K 3acojieHu10. Bo Bcex ucc/ie10BaHHBIX HAMH FeHOTHIIAX
cogep:xkanue MJIA mox Bo3neiictBuem NaCl moBpimasiochk. 150 mM konnentpamus NaCl BbI3bIBasia
pe3Kkoe NMOBBINIEHHE CO/iepP/KAHUE MPOJINHA U PACTBOPUMBIX caxapoB. B renorunax Mup6ammup-128 u
I'oOycTan conmep:kaHue NpOJIMHA 10 CPaBHEHHI0 C KOHTpojeM ObL10 Bbilie B 4,1-4,6 paza, a B
redorunax ®@aruma u 3upse-80 B 1,9-2,2 pa3a. ConepkaHne pacTBOPUMBIX CAXapoB Yy TeHOTHIIOB
Mupoamup-128 u I'o0ycTan yBeJu4HJIOCh COOTBETCTBEHHO B 1,6-1,7 pa3, B TO BpeMsi KaK Yy reHOTHIIOB
®atuma n 3upse-80 B 1.2 paza. OCHOBBIBAsICH HAa Pe3yJIbTATAX HCCJIEN0BAHUS, TeHOTHIBI I'00ycTan n
Mup6amup-128 0bIM OLeHeHbI Kak HauboJsee coseycroituuBbie, I'bi3bl1 Byrna kak cpegneycroii-
YHBBIH, a reHOTUNBI 3upBe-80 1 PaTNMAa — KaK YyBCTBUTEIbHbIE K 32COJIEHHIO.

Knioueevie cnosa: Coneeoui cmpecc, Triticum aestivum L., nponum, manonouanvoezuo,
pacmeopumble caxapa

BBEJIEHUE

3aCOICHHOCTh TMOYBHI, SBISACH OJTHUM H3 SKCTPEMAIIBHBIX ()aKTOPOB OKPYIKAIOIIEH Cpebl,
OKa3bIBaCT CEPhE3HOE BIUSHUE HA PA3BUTHE U MPOAYKTHBHOCThH CEJIbCKOXO3SIICTBEHHBIX pacTe-
Hu#t (Sun et al., 2016). B Mupe xaxaplii roJ MUJUTMOHBI TOHH CEJIbCKOXO03SHCTBEHHON MPOIYK-
LMY TepsEeTCs MO MPUYMHE 3aCOJICHHOCTH IMO4YB. B pesynbrare 3TOro BO MHOTMX CTpaHax MHUpa
HAceJIeHHe CTpagaeT OT HeA0CTaTKa MPOAOBOJILCTBUS. COJOHYAKOBBIE IIOYBBI IIIHPOKO
pacnpocTpaHeHbl U Ha Tepputopun A3zepOaii/pkaHa, U UX IUIOLIAb MPOJOIDKACT PACIIUPATHCS
W3 rojia B TO/.

Bricokasi 3acONE€HHOCTh, SBISISICH MPUYMHOW OCMOTHUYECKOTO, HOHHOTO U OKUCIUTEIBHOTO
CTpeccoB, mpuBoAMT K TuOenu pacreHus (Zeehan et al., 2020). OcMoTHYeckmii cTpecc Kak
MposiBJieHHe JeduiuTa BOJbI SBJISETCS MPUUYMHOM ocialbieHus Typropa, yBsiIaHUS, 3aKpbITHS
yCThUIl, TpuocTaHOBKH pocta kietok (Serralheiro, 2017). C apyroit cTOpoHBI, HETaTHBHOE
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BJIMAHME SAIOBMTHIX MOHOB Takux kak Na' um Cl =, KoTopble HaKarIMBAaIOTCA B KJIETKax B
HM30BITOYHOM KOJNYCCTBEC, NPUBOAUT K HAPYUICHUIO HOPMAJLHOTO TCUCHHA META00IHUECKHAX
nporeccoB. CoNeBO CTpecc TakKe NPUBOJUT K OKHCIUTEIFHOMY CTPECCy, MPOUCXOAAIIEMY 3a
CUC€T BO3HUKHOBCHHUA aKTHUBHBIX (bOpM KHucJopoaa. B sToT MOMEHT B PA3JIMYHBIX KOMIIOHCHTAaX
KJIETKU TIPOUCXOJIAT U3MEHEHUS: JIUIU/IbI IEPOKCIUPYIOTCS, aKTHBHOCTh (PEPMEHTOB CHM)KAETCH,
6enku okucisirores ¥ B JIHK umeror mecto nmoBpexaenus (Isayenkov and Maathuis, 2019).

B Hacrosiee Bpemst MpOBOATCS IUPOKOMACIITA0HBIE HAYYHO-UCCIIE0BATEIbCKHAE PAOOTHI
B HaIlpaBJICHUU TMIOJYYCHHSA COPTOB, CHOCOOHBIX B BBICOKOH CTENEHHU AalITUPOBATBCA K
BO3JICHCTBUIO COJIEBOTO cTpecca. [Ipor3BOACTBO MIIEHHIIBI, UMEIOIIee OOJBIIOE CTPATETHYECKOEe
3HaYEHHE,3aHIMMAeT Ba)KHOE MECTO HE TOJBKO B HAIIEH cTpaHe, HO U BO BceM mupe. C 3Toi
TOYKM 3pEHHs] BEChbMa Ba)KHO HM3YyUYCHHE, OTOOp M HCIIONB30BaHHE B CEJIEKIMOHHBIX paboTax B
KauCCTBC POAUTCIBCKUX q)OpM COJ'ICYCTOI\/JILII/IBLIX M B TO K€ BPEM: BBICOKOIIPOAYKTUBHBIX COPTOB
MIICHUIBL. B MpoBeieHHOM HaMK HCCIIeIOBATEILCKON Pad0Te U3ydeHa CTeTeHb YCTOHUYMBOCTH K
3aCOJICHMIO 5 pa3M4yHbIX TEHOTHUIOB BHAa Triticum aestivum L., moxydeHHBIE TMyTeMm
OMOXMMHUYECKUX aHAJIH30B.

MATEPHAJ U METObI UCCJIIENJOBAHUA

B kauectBe 00BEKTa MCCIIEOBAHUS OBUTH BBIOPAHBI 5 O3UMBIX T€HOTHIIOB TIIECHHUIIBI BHIA
Triticum aestivum L. (MupOGamup-128, I'obycran, I'si3pu1 byrna, ®atuma, 3upse-80). 3epHa
CHayaja CTepWIN30Balu B 3%-HOM pacTBOpe MEpOKCHIAa BOJOpOJa M B TE€UeHHE 3 JHEU
npopamuBanu B uvamkax [lerpu. Yepes 3 AHS mpopoCTKH MepeMeliand B BereTallMoOHHbIC
KaMmephl (pexuM JeHb/HOYBL 14/10, mHTeHCUBHOCTH cBeta -150 pumol m-2 s-1, Temmeparypa -
24/18°C). IIpopocTKu BBIpaLMBaIU B KOHTEHHEpax ¢ pacTBOpoM XOIJIaHJa B TEUEHUE MecsIa.
[Tocne popmupoBanus y pacTeHuid 3 JIUCTHEB OMBITHBIC PACTEHUS TOABEPrajIuch nerncteuio 150
mM pactBopa NaCl.

Onpenesienne coiep:kaHusi MOHOB Kaausi M HaTpusi. OnpezneneHue colep:KaHus HOHOB
KaJMsl M HaTpus MPOBOJMIM C MOMOIIbIO Tu1aMeHHoro gotomerpa PFP7 (Jenway-2007, AHrnus).
[lepBoHavanpHO 00pa3Ibl pacTeHUH CXHUramuch cornacHo meronuke (Allen et al., 1986). K
o0pa3iaM pacTeHHid, JOBEeACHHBIX A0 cocTosHus 0,2 T mopolika, 100aBIsLu 5,5 MJI CMECH CepHOU
U MEPXJIOPHOW KHUCIOT U XpaHwiu B TeueHue 1 aus. Ha ciemyromuii 7eHb ONBITHBIE TPOOHPKU
IIOCTENIEHHO HarpeBaju, JoBels Temmeparypy Harpesa 1o 250-270°C. Ilocne 3aBepiieHus rope-
HUSI TTOOEJIEBINI PACTBOP B OIBITHBIX MPOOMPKAX OCTYXKAJIHM M MCHOIB30BAIN 3TOT PAaCcTBOP LIS
OTIpeNieieHns] MOHOB HATpHs U Kanus. Jliis mocTpoeHus: KamuOpOBOYHON KPUBOW HCIIONB30BAIN
crargaptabie pactBopsl conet KCl u NaCl,cogepxanue B oOpasmnax noHoB K u Na Beraucisum
1o crleayromei popmyie:

m=ax100/H,
3aeck: m — coxepxkanue K,O mim Na,O cornmacHo kpuBoW; H — coliepKaHHe KOJUYeCcTBa
oOpasuia pacrenus, paBHoro 100 mu m3mepsiemoro pactBopa (mr); 100 — gmcrno mepeBoga B
MIPOLIEHTHOE COOTHOIIICHUE.

Onpenenenue manonauanabaeruga. Cogepxanue MJIA B oOpasuax ompenensiy ¢ Io-
MoIIpIo peakiuu THoOapouTypoBoit kuciothl (TBK)(Kumar and Knowles, 1993). ITomy4yeHHbIi
nocsie usmenpueHuss 500 mr imcteeB B 5%-HOU TpuxiopykcycHoil kuciore (TXK) romorenar
ocaxxaanu B TeueHue 10 mun npu 1000g. B cynepnarant go6asmisuiu cmech 4 mi 0.5% TBK u 20
% TXK. Tlocne narpeBanus B TeueHue 30 muHyT Ha BoasHOUM Oane (100°C) ero oxmaxknanu
MepEeHEeCEeHNEeM Ha JIeASHYI0 cMech (JIeAsHyr0 0aHI0) M OCaXJald B T€UeHHWE 15 MHHYT mpu
1000g. OnTryeckyo IIOTHOCTh CyIIEpHATaHTa U3MEPSUINA IIPU JUIMHE BOJIHBI 532 u 600 nm.

Onpenesienne pacTBOpuMbIX caxapoB. Caxapa onpenessuiuch Mo METOAY aHTPOH-CEPHOM
kuciaotsl (Fales, 1951). Ha 100 mr BeicymieHHBIX TUCTheB HanuBaiu 10 mi 80%-Horo 3TaHoNa U
B30aNTHIBANIM B TeueHUe 24 yacoB B mmelikepe. ['oMoreHaT ocaxxkaanu B TeueHue 10 MUHYT npH
5000g, a cynmepuatant (0,5 ml), mobaBnsis 2.5 mu aHTpOHA, HarpeBaM Ha BOASIHOW OaHe Mpu
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40°C B teuenue 30 munHyT. Ilocne ocThIBaHUS ONTUYECKYHO IUIOTHOCTH CMECH M3MEPSUIA IPU
JUTMHE BOJIHBI 625 nm. J[J1s1 mocTpoeHus KanuOpoBOUYHON KPUBOM MCITOJIH30BAIN Caxaposy.

Onpeaenenue mpoyuHa. IIponnH B pacTeHHUu ompenensyii Ha ocHoBe Mmeroaa belitca
(Bates, 1983). Cnawama HHUHTHAPUH U XOJIOAYIO KPHUCTAJUIMUECKYIO YKCYCHYIO KHCIIOTY
pasmemuBaiu B 6M ¢docdopHOil KHCTI0TE 10 MOITHOTO PAaCTBOPEHHUS U AEPKAIU [IPU TEMIIepaype
4°C B teuenue 24 yacos. [locne romorenuzanuu 0,5t pacturenbHoro Matepuaina B 10mi 3%-Hoit
CyIb(pOCANTUIMIOBONH KHUCIOTE, €ro MPOLEKUBAIM 4yepe3 JBOWHYyr0 Oymary Barmana u mocne
n00aBIIeHUS] K HEMY 2 MJI HUHTHIPHHOBOW KHUCIIOTHI U 2 MJI YKCYCHOM KHCJIOTBI KUISITHIH B
teyeHue | gaca mpu temneparype 100°C. Ilocne kunsiueHus Ais NpeKpalleHus peakul CMech
MTHOBEHHO TEPEHOCHJIM Ha BOJHO-JIEISHYIO CMECh, U,JJ00aBUB K HEH 4MII pacTBOpa TOXIyoJa,
B30anThIBaM B TeueHue 15-20 cekyHna. Ilocne XxpaHeHuss mpu KOMHATHOM TemmepaType 10
noJHOTO (hopMuUpoBaHusS 2-Pa3HONH CHCTEMBI, ONTHYECKYIO IUIOTHOCTH OpPTaHO-TOJIYOJOBOM
¢a3pl, B cocTaBe KOTOpOH ecTb Xpomodop, H3MepsiM Ipu JuinHe BOJHBI 520 nm Ha
cnekrpodoromerpe Hitachi 557. B kauecTBe crammapra OBLI B3ST pPacTBOp TONyOJIA.
KoHueHTpanus npojiavHa onpeesnsiach o KaauOpOBOUYHOM KPUBOM M BBIYMCISIIACH COTJIACHO
celpoMy Becy (1 r).

PE3YJIbTATBI U OBCYXKXJIEHUE
B nuctesax uccnenyembix reHoTHnoB NaCl cTaHOBWIICS MPUYMHON CHIKEHUS COIEPIKaHUS
noHoB K u yBenuuenwust copepkanust noHOB Na (Tabmuma 1).

Tabnuua 1

Bausinue 150 mM NaCl na conepskanue Na', K', coornomenne K'/Na', nakonjenue nposinna,
PaCTBOPHUMBIX CaXapoOB, MAJOHIHAJIbICTH/IA Y TEHOTHIIOB MATKO# MIeHHIIbI

Na(l, K Na* K/Na* MDA IIpoaun | PacTBopumbIe
I'enoTun MMOJIb mr.r! mr. 1! H.MOJb.T MKMOJIb.I caxapa
CyXoii B. CyXoii B. CHIPO¥i B. T cwipoii | mr.r cyxoii B.
B.
Mup6ammup- 0 20,34+0,9 1,68+0,05 12,1 0,003+0,0001 4,97+0,2 36+1,8
128 150 16,28+0,6 | 11,084+0,04 1,47 0,005+0,0002 20,38+0,8 60+2.6
I'obycran 0 21,55+1,1 1,64+0,17 13,1 0,003+0,0001 5,13+0,2 40+1,8
150 15,62+0,6 12,940,05 1,21 0,005+0,0001 23,52+1 63+3,1
I'v3bL 0 20,22+0,9 1,56+0,05 12,9 0,003+0,0001 5,28+0,2 38+1,75
Byrna 150 14,27+£0,6 | 18,35+0,75 0,78 0,006+0,0002 16,2+0,7 54+2 4
darnma 0 20,78+0,9 1,59+0,06 13,0 0,002+0,0001 5,07+0,2 39+1,87
150 12,314¢0,5 | 25,8+1,29 0,47 0,009+0,0004 9,63+0,4 48+2.0
3upse-80 0 19,77+0,8 1,64+0,08 12,0 0,0035+0,0001 5,16+0,2 41£1,9
150 13,24+0,5 23,6+1,1 0,56 0,008+0,0004 11,35+0,5 50+1,75

B mnoaBeprHyThIX cTpeccy pAacTeHMSX [0 CPABHEHUIO C KOHTPOJIEM CaMoO€ BBICOKOE
cootHomenne K'/Na'6b10 OTMedeHO B TeHoTHHaX MupGammp-128 u Tobycran, a camoe
Hu3Koe — B reHotunax ®@artuma u 3upBe-80. MJIA, npeactapisisi co00i BTOPHUUHBINH METa0OIHT,
SBIISICTCS MTOKa3aTeNIeM MePOKCUIMPOBAHNUS JIMITUAOB, YTO BBI3BIBAET MOBPEXKAeHUE MeMOpaH. Bo
BCEX HWCCIICIOBAaHHBIX HaMu TreHoTHNax conaepxkanue MJIIA mon BosaeiictBuem NaCl
MOBBIIIANIOCh. B 4yBCTBUTENBHBIX T€HOTUNAX coaepkaHue MJIA Mo cpaBHEHUIO C KOHTPOJIEM
Ob110 B 2,3-3,4 pasa BeIme. B ycTOWYMBBIX cOpTax k€ 9TO YBeJIMUEHHE HE TIPeBbImalo 1,6 pasa.

150 mM konuentpaimss NaCl BbI3bIBana pe3KOe IOBBIIICHUE COJEpKaHHE IPOJIMHA U
pacTBOpuMBIX caxapoB. B reHotumax Mupbammp-128 u ['oOyctan comepkaHue TpOJIMHA T10
CpaBHEHHIO ¢ KOHTpoJeM ObuIo BbIlie B 4,1-4,6 pa3a, a B reHotumnax ®aruma u 3upse-80 B 1,9-2,2
paza. ConeprkaHre pacTBOPUMBIX caxapoB y reHotunoB MupOammp-128 u ['oOycran ObUIO BbIIIE
COOTBETCTBEHHO B 1,6-1,7 pa3, B To Bpemst kaky renotunoB datuma u 3upse-80 B 1,2 pa3 BbliLe.
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B uccrnenoBarensckux paboTrax, CBS3aHHBIX C aJanTalell PacTeHHH K COJEBOMY CTpeccy,
OCHOBHOEC BHHMMAaHHE HAIpPaBICHO HAa TPAHCIOPTHBIE CHCTEMBI, O0OECHEYMBAIOIINE COXPAaHEHHUE
KJIeTouyHoro romeocrasa (Almeida et al., 2017). CoxpaHeHre HOHHOTO TOMEOCTa3a, MPOUCXOISIIETO
MyTEM TIOTJIOLICHHUSI HOHOB M MX KOMITAPTMEHTAIN3AINN B KJIETKE, 00ECIIEYMBACT POCT M Pa3BUTHE
pacTeHus He TOJNBKO MPH ONAronpHATHBIX YCIOBUSIX, HO U B YCIOBUSX COJIEBOro crpecca. OqHuM u3
TJIABHBIX YCJIOBHH JUIi HOPMAJIBHOTO OCYIIECTBIICHMS KJIETKAMH PACTeHWH CBOMX (DyHKIHI
ABIIAETCSA COXPaHEHHe BHYTPH KIeTku cooTHommenus K'/Na Ha BricokoM yposHe. Hatpuii spisercs
SOBUTHIM DJIEMEHTOM W €ro BBICOKAas KOHIEHTPAIWs MPUBOAUT K HAPYIICHHIO PAa3THYHBIX
MeTabonudyeckux mpoueccoB B pacteHuu (Mbarki et al., 2018). Kanuii xe, Ha000poOT, SBISSCH
BaKHBIM 3JIEMEHTOM JUTS POCTA M Pa3BUTHAPACTCHHIA, TPHHUMAET aKTHBHOE YYaCTHE B COXPAaHCHUH
Typropa KJIE€TKH, OCMOTHYECKOH pEeryJsiliiM, AaKTHBU3alUMWd (EPMEHTOB, Y4YaCTBYIOIIMX B
Metabonm3me, cuHTe3e yrineBogoB u OenkoB (Rahneshan et al., 2018). 3a cuer perymsmun
noryomenus HoHos K, peoTBpanieHys HOCTYIUIEHHS B KJIETKy HOHOB Na' 1 B TO e BpeMs HX
BBIBEJICHHS U3 KJIETKH, COOTHOmEHHe B murommiasme K'/Na' yaercss coxpaHsaTh Ha GIaronpusTHOM
ypoBHe (Nievens-Cordones et al., 2016). Pacrenus, obnanaromye crocoOHOCTbIO OrpaHHMYMBAThH
MOCTYIJICHUE B KJIETKY SJIOBUTHIX MOHOB WITH CIIOCOOHBIE COXPAHATh COOTHOIIICHHUE HOHOB B KIIETKE
B JIOJDKHOM KOJIMYECTBE, MPOSIBISIIOT BBICOKYIO COJICYCTOMYUBOCTD, APYTUMH CIIOBaMH, TeHOTHIIBI, B
JUCTBSAX KOTOPHIX HPOMCXOAMT HAKOIUIGHME MOHOB Na'B MaloM KOIMYECTBE, CUHTAOTCS
TeHOTUIIAMH, YCTOMYMBBIMH K 3aCOJICHHIO. B JaHHOM HCCIenoBaHMHM B JIUCTBSX HW3YYCHHBIX
TEHOTHIIOB B YCJIOBHSAX CONEBOTO cTpecca cojeprkaHne Na  pesko BO3pacTago, M B TeHOTUIIAX
®atuma u 3upBe-80 1Mo cpaBHEHUIO ¢ 3 APYTUMHU TCHOTHIIAMHU OBUIO Ha OYEHb BHICOKOM YpoBHE. B
reHotunax [oOycran m MupOamup-128, KeMOHCTPUPYIOMMX 3aCyXOYCTOMYMBOCTH 3EPHOBOMA
TIPOLYKTHBHOCTH, OTMEYAnoch BospacTanue Na u cHmkenne K 1 BbICOKOE 3HAUEHHE COOTHONICHHS
K'/Na’. B moxoxeii mccienoBaTensckoii paboTe Takke OBUIO MOKA3aHO, YTO y YCTOHUHMBBIX
00pa3LoB, XapaKTepH3YIOMIMXCS MO MOTEPEH3epHOBOM MPOAYKTHBHOCTH, OBUIO HHU3KOE
cojlepykaHKe HOHOB HATPHS M BBICOKOE 3HaueHue cooTHomenus K'/Na™ (Akbari et al., 2012).

Hapsiny ¢ ocMoTH4eckuM ¥ MOHHBIM cTpeccamu 3aconeHue (salinity) Taxke CTaHOBUTCS TpU-
YMHON OKHCIISIOIIETO CTPEcca, COMPOBOXKIAEMOr0 BOSHUKHOBEHHEM aKTHBHBIX (POPM KHCIOPOJA.
Obnanaromuii  BeicOKOi peakimonHoi crocoOHocThi0 OFF-1 (singlet oksigen (102), aHUOH
cynepokcuzaa (O, *), nepokcun Bogopona (H,O,) u rumpokcunbHbiil pagukan (‘OH)),0ka3biBast B
KJIeTKe BO3/eHCTBHE Ha OENKH, JUMU/ABI, HYKJICHHOBBIC KHUCIOTHI, CTAHOBUTCS NMPUYMHON paspy-
LIEHHS UX CTPYKTYpBI. SIBJISIONIMECS OCHOBHBIMUA KOMIIOHEHTaMH MEMOPaHHBIX JIMIUIOB HACHIIICH-
HBIE KHCJIOTHI TMOJ BO3/EHCTBHEM CBOOOJHBIX PaJIHKAIOB ITOJBEPraloOTCs MEPOKCHAMPOBaHHUIO.B
pe3yJibTaTe MEePOKCUANPOBAHUS JIUMKAOB U3-32 MOBBIIIECHUS MPOXOJAMMOCTH HApyIIAeTCsl LEeI0CT-
HocTh MeMOpaH (Kaya, 2009). ManoHauanbaeru, siBsuisisch MPOAYKTOM TEPOKCHIAPOBAHUS JIUITH-
JIOB, CUMTAETCS MOKA3aTeNIeM OKCHCIISIOIIETo MoBpexieH s, [109ToMy B pacTeHMsIX, IOABEPrHYTHIX
CTpeccy, IIMPOKO pacrpocTpaHeHo u3ydyeHne MJIA, KOTOpbI CUMTaeTcs CaMbIM YJauHBIM
MapKepoM YCTOWYMBOCTH PACTEHU K 3aCOJICHHIO. [IepoKcHIMpoBaHye JIMITHIO0B B 4yBCTBUTEIBHBIX
K 3aCOJICHHIO COpTax MO CpaBHEHUIO ¢ ycToWumBbIMH BcTpedaercss yamie (Koca et al.,, 2007).
[Tomy4yeHHbIC HAMU PE3yJIBTAThI COOTBETCTBYIOT JAHHBIM TPEABIIYIINX HUCCIEIO0BAHUH MO COMEp-
KAHUIO TIPOAYKTOB MEPOKCHIMPOBAHUS JIUIIHIOB, KOTOPOE B UyBCTBUTEIBHBIX K 3aCyXe T€HOTHUIIAX
3upBe-80 u Paruma ObUTO HamOosiee BHICOKUM. DTH PE3YJBTAThl TOKA3BIBAIOT, YTO TCHOTHIIBI
Mup0Oammp-128 u ['oOycraH BO BpeMs COJEBOTO CTpecca CIIOCOOHBI JIyYIlle 3allUIaThCs OT
OKHUCIIUTEIEHOTO TIOBPEKICHHSI.

OO0 akKyMyJIALIMM caxapoB B PAaCTEHHSX BO BPEMs 3aCyXH M COJIEBOTO CTpecca, HECMOTps Ha
3amemieHne ckopoct accuMusinun CO,, ecTh OobIoe KOMM4YecTBO uccnenoBanuii (Murakeozy
2003;Radi et al., 2013). AKKyMyJISIIUST OCMOJIMTOB, SIBJISIFOIIMXCS PACTBOPHMBIMH Caxapamu, WHITY-
LUPYETCs TIPU BO3/ICHCTBUH COJICBOTO cTpecca. HakormieHne caxapoB B KJIETKE BO BpeMs cTpecca,
peryaupys OCMOTHUYECKHI OajlaHC MEXAy LIMTO30JIEM M BaKyoJIblO, 00ECIEUYMBAET CTAOMIBHOCTh
crpoenus 1 GpyHkuuii Mmakpomosiekyn (Chelli-Chaabouni et al. 2010). B Hammx uccrneioBaHUAX MBI
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TaKke HAOMIOJATM HAKOIUICHHE CaxapoB B JMCThIX u3-3a BozneiictBus NaCl. B renormmax
I'oOyctan 1 Mupbammp-128, 1eMOHCTPHPYIOIUX YCTOWYMBOCTD K 3aCOJICHHIO, 9TOT POCT Oolee
BBICOK. Bo3pacTaHue KonudecTBa caxapoB B PACTEHHUSX CUMTAETCS PE3YyIbTaTOM OCMOTHYECKON
perymsiin. C 3TOH TOYKM 3pEHHS CHHTE3 CaXxapoB, Kak B COJICYCTONUMBBIX, TaK U 1yBCTBHTEIIHHBIX
TeHOTHUIaX MPOUCXOINT Kak oTBeT Ha BozaeiicTBre NaCl (Zheng et al., 2012; Radi et al., 2013).

AMMHOKHCIIOTBI TIPOJIMH, acliaparuH, aMUHO MAaCIITHASKUCIIOTayYacTBYIOT B OCMOPETYIIALNH 1
MpU BO3ICUCTBUM HA PACTEHHUS SKCTPEMAJbHBIX YCJIOBUI OKPYXAIOWIEH Cpelbl MX COJep)KaHUe
pe3ko Bo3pactaer. CHHTE3 M aKKyMYJISIIUS MTPOJTMHA CYUTACTCS OIHUM W3 OCHOBHBIX ITOKa3aTelei
WHIYIUPYEMBIX CTPECCOM OTBETHBIX peakiuil. C 3Toi TOYKM 3pEHUs] aKKyMyJSIUs MpOJHHA B
KJIETKaX PacTEeHWH B YCIOBHAX COJIEBOTO CTPECCAa CUUTACTCS OCHOBHBIM IapaMeTpOM IpH BBIOOpE
coneycroiunBbix reHoTunoB (Yildiz and Terzi, 2013). Ilponun Taxke oOnagaeT aKTUOKCHUOAHT-
HBIMH CBOMCTBaMH, BO BpeMsi 0O€3BOKMBAHMS KIETKM OH, JEUCTBYS KaK MIANlepOH, 3alUIIAeT
MaKpOMOJIEKYJIbI OT pa3pylleHus: uX CTPYKTyphl. B mpeacrasnennoit padore NaCl B koHIIeHTpaiu
150 mM uHaynMpoBai pe3Kkoe BO3pacTaHUE COAEPKaHMs MPOJIMHA U B TeHoTunax MupOarmp-128
u l'oOycran 310T poct Obul Oonee sBHBIM. [IprHMMas BO BHHUMaHHWE pOJb MPOJMHA Kak
OCMOMPOTEKTOPa, MOYKHO IMPUATH K BBIBOIY, YTO reHOTUNbIMupbammp-128 u I'obycran Gomnee
YCTOWYMBBI K CTPECCY B CPaBHEHHWH C JPYyrUMU TeHoTurnamu. [lomydyeHHble HaMU pPe3yNbTaThl
COOTBETCTBYIOT JJAHHBIM OoJiee paHHHX HccienoBanuid (Mbarki et al.,2018, Rahneshan et al., 2018).
YBenmuuenne konnentpapu NaCl no 300 mM B uccnenyeMbIx TeHOTUMAX MIIEHHUIIBI CTAHOBUIIOCH
MPUYMHOM PE3KOro TOBBIMICHUS coiep/kaHus mponmHa (Marvi et al, 2011). Yemuuenue
aKKyMyJISIIUM TIPOJIMHA BO BpPEMs CTpecca MOXKET MPOMCXOAMTH 3a CUET MHAYKIUH SKCIPECCHU
OJTHOTO WJIM HECKOJIPKHX TeHOB, OTBEUAOIIMX 32 CHHTE3 MPOJIMHA, 33 CUeT OMOCHHTE3a (PePMEHTOB,
YyUYacTBYIOIIMX B OMOCHHTE3€ MPOJIMHA, 33 CUET CHIKEHUSI HHTCHCUBHOCTH TIPEBpAIICHUs ITPOJIMHA B
TIIyTaMat M B TO K€ BpeMsi OCTIA0JICHUS peaKIfid BKIIIOUEHHS IPOJIMHA B CHHTE3 OCJIKOB.

BbIBO/]

Ha ocHOBaHMM MOJTy4EHHBIX PE3yJIbTATOB CeNIaH BbIBOJ, 4T0 KOHUEeHTpauus 150 mMNaCl
MPUBOANUT K CHWKEHHWIO cooTHomeHuss K + /Na +, HaKOIUIGHHIO PacTBOPUMBIX CaxapoB H
IIPOJIMHA M YBEJIWYEHUIO COACPXKaHUSA NPOAYKTAa INEPOKCUAMPOBAHMS JIMIUIOB MAJIOHINAIb-
nerujga BO Bcex TeHotunax. ['eHotunsl Mupbammp-128 u ['oOycraH mpOSBISIIN OOJBIIYIO
TOJIEpaHTHOCTh K KOHLeHTparuu 150 mMNaCl, a renotuns! 3upBe-80 u Patuma O6buH Gosee
YYBCTBUTEJIbHBI.

OCHOBBIBasCh Ha pe3yJIbTaTax HCCIEOBaHUs, TeHoTunsl ['o0yctaHn m MupOamup-128 Obuin
OLICHEHBI Kak Hauboisee cosneycToiuuBsle, ['bI3bU1 byraa kak cpegHeycTONUMBBIN, @ TEHOTHUIIBI
3upBe-80 u datuma - Kak 4yBCTBUTENBHBIE K 3aCOJICHUIO.

JUTEPATYPA

Akbari G, Izadi-Darbandi A, Borzouei A. Effect of salinity on some physiological traits in wheat
(Triticum aestivumL.) cultivars. Indian Journal of Science and Technology, 2012;5(1):1901-1906.

Allen S., Grimshaw H., Rowland A. Chemical analysis. In: Chapman SB, Moore PD (eds) Methods in
plant ecology. Blackwell, 1986

Almeida DM, Oliveira MM, Saibo NJM. Regulation of Na” and K" homeostasis in plants:648 towards
improved salt stress tolerance in crop plants. Genetics and Molecular Biology,2017; 40:326-345.
doi:10.1590/1678-4685-gmb-2016-0106

Bates LS, Waldren RP, Teare ID. Rapid determination of free proline for water-stress studies. Plant and
S0il.1973;(1):205-207. doi:10.1007/bf00018060

Chelli-Chaabouni A, Mosbah AB, Maalej M, Gargouri K, Gargouri-Bouzid R, Drira N. In vitro
salinity tolerance of two pistachio rootstocks: Pistacia vera L. and P. atlantica Desf. Environmental and
Experimental Botany 69, 2010; (3): 302-312.

Fales FW. The assimilation and degradation of carbohydrates by yeast cells. Journal of Biological
Chemistry.1951;193 (1):113-124.

Isayenkov SV, Maathuis FJM. Plant Salinity Stress: Many Unanswered Questions Remain. Frontiers in

167



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XI, e 1 (2022)

Plant Science 10, 2019

Kaya MD. The role of hull in germination and salinity tolerance in some sunflower (Helianthus annuus L.)
cultivars. Afr J Biotechnol.2009;8(4):597-600.

Koca H, Bor M, Ozdemir F, Tiirkan I. The effect of salt stress on lipid peroxidation, antioxidative
enzymes and proline content of sesame cultivars. Environmental and Experimental Botany 60, 2007,
(3):344-351.

Kumar GNM, Knowles NR. Changes in Lipid Peroxidation and Lipolytic and Free-Radical Scavenging
Enzyme Activities during Aging and Sprouting of Potato (Solanum tuberosum) Seed-Tubers. Plant
Physiology,1993;(1):115-124.

Marvi H, Heydari M, Armin M. Physiological and biochemical responses of wheat cultivars under
salinity stress. ARPN Journal of Agricultural and Biological Sci.2011;6:35-40.

Mbarki S, Sytar O, Zivcak M, Abdelly C, Cerda A, Brestic M. Anthocyanins of Coloured Wheat
Genotypes in Specific Response to SalStress. Molecules, 2018;23(7):1518.
doi:10.3390/molecules23071518

Murakeozy EP, Nagy Z, Duhazé C, Bouchereau A, Tuba Z. Seasonal changes in the levels of compatible
osmolytes in three halophytic species of inland saline vegetation in Hungary. J Plant Physiol.
2003;160(4):395-401. https:// doi. org/ 10. 1078/0176- 1617- 00790.

Naeem MS, Warusawitharana H, Liu H, Liu D, Ahmad R, Waraich EA, Xua L, Zhou WJ. 5-
aminolevulinic acid alleviates the salinity-induced changes in Brassica napus as revealed by the
ultrastructural study of chloroplast. Plant Physiol. Biochem. 2012;57:84-92.

Nievens-Cordones M., Al Shiblawi FR, Sentenac H. Role and transport of sodium and potassium in
plants.rice using seedling-based morpho-physiological indices. Adv. Life Sci.2015;2:142—-149.

Radi AA, Farghaly FA, Hamada AM. Physiological and biochemical responses of salt-tolerant and salt-
sensitive wheat and bean cultivars to salinity. Journal of Biology and Earth Sciences.2013;3:72-88.

Rahneshan Z, Nasibi F, Moghadam AA. Effects of salinity stress on some growth, physiological,
biochemical parameters and nutrients in two pistachio (Pistacia vera L.) rootstocks. Journal of Plant
Interactions.2018;(1):73-82. doi:10.1080/17429145.-1424355

Serralheiro H.P, Machado LM. Soil Salinity: Effect on Vegetable Crop Growth. Management Practices to
Prevent and Mitigate Soil Salinization.Horticulturae 2017; 3: 30; doi:10.3390/horticulturaec3020030.

Sun ZW, Ren LK, Fan JW, Li Q, Wang KJ, Guo MM, Wang L, Li J, Zhang GX, Yang ZY, Chen F,
Li X.N. Salt response of photosynthetic electron transport system in wheat cultivars with contrasting
tolerance. Plant Soil Environ.2016;62:515-521.

Yang X, Liang Z, Wen X, Lu C. Genetic engineering of the biosynthesis of glycinebetaine leads to
increased tolerance of photosynthesis to salt stress in transgenic tobacco plants. Plant Mol
Biol.2008;66(1-2):73-8.

Yildiz M, Terzi H. Effect of NaCl stress on chlorophyll biosynthesis, proline, lipid peroxidation and
antioxidative enzymes in leaves of salt-tolerant and salt-sensitive barley cultivars. Journal of
Agricultural Sciences,2013; 19 (2):79-88.

Zeehan M., Lu M., Sehar Sh., Holford P, Wu F. Comparison of biochemical, anatomical, morphological
and physiological responses to salinity stress in wheat and barley genotypes differing to salinity
tolerance. Agronomy,2020; 10:127.

Zheng YH, Li X, Li YG, Miao BH, Xu H, Simmons M, Yang XH. Contrasting responses of salinity-
stressed salt-tolerant and intolerant winter wheat (77iticum aestivum L.) cultivars to ozone pollution.
Plant Physiology and Biochemistry.2012; 52:169-178.

DUZ STRESININ YUMSAQ BUGDA GENOTIPLORINDO
BOZi FiZiOLOJi GOSTORICILORO TOSIiRi

Ulkor ibrahimova'?*, Vilayat Abdiyev *, Yasar Feyziyev', ibrahim 9zizov '
1 AMEA Molekulyar Biologiya va Biotexnologiyalar Institutu
2 Elmi-Tadgiqat Okingilik Institutu
3 Baki Déviat Universiteti

NaCl-un 150 mM qatiligimin Triticum aestivum L. genotiplorinde (Mirbasir-128, Qobustan, Qizil
bugda, Zirve-80, Fatimo) K vo Na' ionlarmin miqdarina, prolinin, hollolan sokorlorin toplanmasina vo
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lipid peroksidlogmasing tesiri dyronilmisdir. Kalium ve natrium ionlarinin miqdar1 alovlu fotometrds
(PFP7; Jenway-2007, Ingiltors) toyin olunmusdur. Niimunolordo malondialdehidin toyini tiabarbiitiir
reaksiyasina, sokorlorin migdar1 antron-sulfat, prolinin miqdar1 iso Beyts metoduna asason aparilmisdir.
Duz stresinin tosirindon biitiin genotiplorde K+-un miqdart azalmis, Na+-un miqgdart artmis, prolinin va
hoallolan sokorlorin toplanmasi vo homginin lipid peroksidlogsmasinin mohsulu olan malondialdehidin
miqdarinin artmas1 miisahido olunmusdur. K'/Na" nisbetinin yiiksok qiymati Mirbosir-128, Qobustan
genotiplorindo asagi qiymoti isa Fatimo vo Zirve-80 genotiplorindo qeydo alinmigdir. MDA lipid
peroksidlegsmasinin mohsulu olub ikincili metabolitlardon sayilir. Duz stresine moaruz qalmis niimunslords
MDA-n toyini marker hesab olunur. Tadqiq olunan biitiin genotiplords MDA-nin miqgdar1 NaCl-un
tosirina cavab olaraq artmigdir. 150 mM NaCl soakarlor va prolinin kaskin sintezina sobab olmusdur.
Mirbasir-128 vo Qobustan genotiplarinds prolinin miqdar1 nazarstlo miiqayisads 4,1-4,6 dofs, Fatimo vo
Zirve-80 genotiplorinds iso 1,9-2,2 dofo artmisdir. Tadqiqat isinden alinan naticalors asasen Qobustan,
Mirbasir-128 genotiplori duza daha ¢ox davamli, Qizil bugda orta davamli, Zirve-80 vo Fatimo
genotiplori iso hassas olaraq qiymotlondirilmisdir.

Acar sozlor: Duz stresi, Triticum aestivum L., prolin, malondialdehit, hallolan sakarlor

THE EFFECT OF SALT STRESS ON SOME PHYSIOLOGICAL PARAMETRES
IN BREAD WHEAT GENOTYPES

Ulkar Ibrahimova'?*, Vilayat Abdiyev’, Yashar Feyziyev', Ibrahim Azizov'
'Institute of Molecular Biology and Biotechnologies, ANAS
’Research Institute of Crop Husbandry
Baku State University

Effects of salinity caused by 150 mM NaCl on K/Na" ratio, accumulation of soluble sugars, proline,
and lipid peroxidation have been studied in five Triticum aestivum L. genotypes (Mirbashir-128,
Gobustan, Gyzyl Bughda, Fatima, Zirva- 80). Potassium and sodium ions were determined using a PFP7
(Jenway-2007, England) flame photometer. The MDA content was determined by the reaction of
thiobarbituric acid. Sugars were measured by the anthrone—sulphuric acid and proline was determined
based on the Bates method. The K'/Na' ratio decreased in all genotypes exposed to salinity stress when
compared with the control. Salinity stress also caused lipid peroxidation and accumulation of soluble
sugars and proline. The highest value of the K'/Na" ratio was observed in the genotypes Mirbashir-128
and Gobustan and the lowest value was detected in Fatima and Zirva-80. Malondialdehyde is a lipid
peroxidation product and a secondary metabolite. Therefore, MDA is considered the best salinity marker
in plants and it is widely studied in stress-exposed plants. The MDA content increased in all studied
genotypes in response to NaCl. 150 mM concentration of NaCl caused a sharp increase in proline and
soluble sugars concentration. The proline amount increased 4,1-4,6-fold in the Mirbashir, Gobustan
genotypes, and 1,9-2,2-fold in the Fatima and Zirva-80 genotypes, respectively, compared with the
control. According to the results of the study, higher tolerance to salt was found in Mirbashir, Gobustan,
and Gyzyl Bughda, whereas the Fatima and Zirva-80 were found as sensitive genotypes.

Keywords: Triticum aestivum L., proline, malondyaldehyde, soluble sugars
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AMEA Genetik Ehtiyatlar institutunun 9sarlari /
Proceedings of the Genetic Resources Institute of ANAS
jurnalinda ¢capa taqdim edilon maqalslors qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Jurnalda genetika vo genomika, bioloji ehtiyatlar vo seleksiya, biokimiya va fiziologiya vo yaxin
elmlorin miixtalif sahalorine aid orijinal, fonnlorarasi todqiqatlarin naticolorini oks etdiron, avvalar dorc
edilmoyon (tezis istisna olmagla), digor jurnal va kitaba dorc edilmok iigiin togdim edilmo morholasindo
olmayan yiiksok keyfiyyatli maqalalor ¢ap edilir.

Miislliflorinin mévqeyi redaksiyanin moévqeyi ilo iist-listo diismoyon vo eloco do seriya
maqaldlar darc edilmir.

Magqalolor Azorbaycan, Ingilis vo Rus dillorinin birinde yazilmalhdir. Elmi todqiqat xarakterli
magqalslarin hacmi uygun olaraq 4-8 sshifads tortib edilmoli, icmal xarakterli maqalslor iso 8-10 sahifodeon
¢ox olmamalidir.

1. Maqalalorin qurulugu:

a) Elmi todqiqat xarakterli mogalalor Jurnalin taloblarine uygun stilds asagidaki

boélmolards tortib olunmalidir:
- GIRIS;
- MATERIAL VO METODLAR;
- NOTICOLOR VO ONLARIN MUZAKIROSI;
- NOTICOLOR (icmal xarakterli moagalslor ii¢iin mocburi deyil);
- ODOBIYYAT.

Xiisusi hallarda Odsbiyyat siyahisindan avval tadqiqatin yerine yetirilmosindo faaliyysti olan
soxslora va ya elmi miiossisolora tosokkiir etmok {iciin MINNOTDARLIQ bdlmoside (2-3 ciimlodon ¢ox
olmamagqla) ola bilor.

Icmal xarakterli moqalolorda basliglarin bélgiisii miiolliflorin ixtiyarina buraxilr.

b) GIRIS bdlmoasinds tadqiqgata dair son dévrlorda gdriilen islorin qisa icmali verilmoali va tadgigatin

aktuallig1 osaslandirilmalidir;

¢) MATERIAL VO METODLAR bélmosinde todqigatin material(lar), yerino yetirildiyi metodik
isullar vo aparilmasinda istifade olunan cihazlarin markas: (istehsal edildiyi 6lkenin adi)
gostorilmolidir;

d) NOTICOLOR VO ONLARIN MUZAKIR®SI bslmosinds todgiqatin gedisi, alman naticolor va
onlarin miizakirasi elmi tadqiqata uygun olaraq sorh edilmaklo verilir. Todqgigatin naticslarinin
togdiminda coadval, diagram, qrafik, sxem, sokil, histogram, kimyovi vo riyazi formullardan
istifado oluna bilar.

2. Maqalalarin tortibi qaydalari:

a) MS Office Word programinda (versiya 97-2003 vo yuxari) yigilmalidir;

b) Format A4. Sohifonin kenarlart: yuxari - 2,5 sm, asagi - 2,5, sol — 3 sm, sag — 1,5 sm;

¢) UOT indekslor gdstorilmali (srift - yagli, sola diizlonmis. Olgiisii: 12);

d) moqalonin ad1 (srift - yagl vo bdyiik harflorla, sola diizlonmis. Olgiisii: 14);

e) mioallif(lar)in ad1 va soyadi boyiik harflrls, asas miiallif ulduzla gostarilmalidir (srift - yagl, sola
diizlonmis. Olgiisii: 11);

f) miosllif(lor)in ¢aligdig1 elmi miiossisonin tam adi, invani va asas miisllifin elektron pogt tinvani.
(srift - adi kursiv, sola diizlonmis. Olgiisii: 11, E-mail; vo ya E-pogt sézlori yazilmamaqla);

g) moaqalonin annotasiyasi — maqalonin yazildig: dilds - 250 s6zdon az olmamagla (srift — yagl, adi,
konarlara diizlonmis. Olgiisii: 11);

a) acar sozlor (say1 7-don ¢ox olmamagqla) — annotasiyadan sonra verilmolidir (srift — yagli, kursiv.
Olgiisii: 11);

b) mogqalonin asas matni: srift — Times New Roman, adi, konarlara diizlonmis. Sriftin 6l¢iisii: 12.
Interval: 1. ©sas matnin abzas dl¢iisii — 0,75 sm (girinti daxilo);

¢) bolmolorin baghqlari: srift — yagl bdyiik harflorls. Olgiisii:12;

d) mogalonin sonunda (ODOBIYYAT-dan sonra) mogqalonin yazildigi dildon farqli iki dildo
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(azorbaycan dilinds yazilan maqalslar iiciin rus va ingilis dillerinds, rus dilinds yazilan maqalslor
iiclin azarbaycan va ingilis dillorinds, ingilis dilinds yazilan maqalslar {igiin iss azorbaycan vo rus
dillorindo 250 sodzdon ibarot) xiilaso (annotasiya) vo agar sozlor verilir (SUMMARY vo ya
PE3IOME bagsliqlar1 yazilmur).

- moqalonin adi (srift - yagl, bdyiik horflarls, ortada. Olgiisii:11);

- miiolliflorin ad1 vo soyadi (srift - yaglh, ortada. Olgiisii:11);

- isin yerina yetirildiyi vo ya miisllif(lor)in ¢aligdig1 elmi miiassisonin adi (srift — kursiv, ortada.
Olgiisii:11);

- xiilasonin motni (srift — adi. Olgiisii: 11);

- agar sozlor (srift — yagli. Olgiisii: 11).

3. illiistrativ materiallar, formul va cadvallar
Cadvallorin eni 17,0 sm-don ¢ox olmamali, matndo codvallora verilon istinad asagidaki sokilde
olmalidir: (Cadval 1), (Cadval 2) yaxud (Cadval 1, 2) va s. Cadvalin ad1 cadvoalin basinda yazilir. Cadval

1 (srift

— yagli, olgiisli: 11). Cadvalin adi (srift - adi, olgiisli:11). Gostericinin adi (srift — yagli, olgiisii:

11), qiymatlori (srift — adi, 6l¢iisti: 11).

a)

b)

c)
d)

¢)

Sokillara, sxemloro, grafiklora motndo istinad Sokil sozii altinda birlosdirilir vo asagidaki kimi
verilir: (Sakil 1), (Sokil 2) ya (Sakil 1, 2) va s. Sakillarin eni isa 17,0 sm-don ¢ox olmamalidir.
Sokil 1 (srift — yagl), sokilin adi sokilin altinda yazilir.

Sokilin ad1 (srift — yagli, dlgtisii: 11). Sokilalti izahat (srift — adi), absis, ordinat oxlarinin adlari
vo legendlor (srift — yagli), absis vo ordinat oxlarinin qiymatlori (srift - adi) verilmalidir;
Qrafiklor uygun qrafik proqramlarla (MS Excel, Sigma Plot, Origin vs s.) tortib olunmalidir.
Kimyavi formullar miivafiq programlar — SymyxDraw, ChemDraw, ChemOffice va s., riyazi
formullar iso MS Equation, MathType vo s. formul redaktorlarindan istifado edilmoklo
yigilmalidir. Riyazi formullarin sayr 1-don artiq oldugda onlar ndmrslonsrok, kimyovi
formullarin iso altinda vo ya yaninda adi1 yazilmaqla aidiyyati bildirilir.

Sakillor miivafiq fotoredaktorlarla islonarok matnds yerlosdirilmslidir. Ayrica toqdim olunan sokillor
“jpeg”, “tift”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/diiym-don az olmamalidir.

4. 9dabiyyatlara istinad va adabiyyat siyahisinin tartibi

a)
b)

c)
d)
e)

f)
g)

Odabiyyat siyahisi abzas o6l¢iisii — 0,25 sm (girinti xarica).

Mogqalodo osason son 5-10 ilin elmi mogalslori, monoqrafiyalar1 vo digor etibarli monbalorino
iistiinliik verilmolidir.

Odobiyyatlara istinad edilme motnds dairovi mdterizeds (monbe nisani, yaxud miisllifin adi)
gostorilmoklo verilir. Istinad ilk miiollifim soyadi, mogalonin (menbonin) nasr olundugu ili
0zilindos oks etdirir.

Oziino istinad 2-don ¢ox olmamalidir.

Odobiyyat siyahisinda monbaolor slifba sirasiyla, avval azerbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin olifbal1 digor xarici dillords olanlar diiziiliir.

Odabiyyatlar menbonin ¢ap olundugu orijinal dilds vo ardinca transliterasiyasi verilmaslidir.
Odobiyyat menbalorinin verilmo ardicilligl: moqalonin miislliflori (srift-yagli), motorizods
moqalonin ¢ixdig1 il, mogalonin adi, dorc olundugu dorgi, dorginin cildi, ndmrasi vo sohifalor
(srift-adi).

Cap 1ciin moqalslor miislliflor torofindon genresjournal@gmail.com elektron pogtuna,
www.genresjournal.az saytinda "Electronic submission for GRI" baslig1 altinda gondorilmalidir.

Mogqalsler anonim rayg¢ilorin miisbat raylorinden irali golorak redaksiya heyatinin qorari ila gapa
gondarilocak.

Redaksiyanin tinvani: Azadliq prospekti 155, Baki AZ 1106, Azoarbaycan AMEA Genetik Ehtiyatlar
Institutu

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

QEYD: Jurnal ilds iki dofs nosr edilir. Jurnalin toloblorine miivafiq qaydada tortib olunmayan
moqalalor ¢ap edilmir.
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TpeGoBanus u npaBujia 0popMJIEHHA CTATel, MPeACTABJIECHHBIX K MyOJIUKAIUA
B :xkypHaJie Tpyasl MHcTuTyTa I'eHeTHYeckux PecypcoB HAHA

XypHan npuHMMaeT KadeCTBCHHbIE, OTPAKAIOIIUE PE3YJIbTaThl OPUTMHAIBHBIX, MEXIUCIMIUIN-
HApHBIX WCCIIEJIOBAHUHN, paHee He ONyOJMKOBAHHBIE (32 MCKIIOUEHHEM TE3HCOB) U HE MpEeACTaBICHHBIE
Uil MyONWKauu B JAPYTHE XYpPHalIbl M KHUTH CTaThbH 1O TEHETHKE M TEHOMHKE, OHOJIOTHYEeCKUM
pecypcam U celeKuuu, OMOXUMHUH U (U3HOJIOTHH, a TAKXKe MO0 PAa3IMYHBIM 00JIacTsIM CMEXHBIX HayK.

Cepuiinble ctaTbu He myOaukywTcs. Ilo3numuu aBTOpoOB M pelakuMu J0JLKHbI COBIAIATD.

[MpuHuMaloTCsl CTaThH, HANMCaHHBIE Ha OJHOM M3 TpexX f3blKax: AsepOaimkaHckuii, Pycckuit u
Amnrmuiickuii. O0beM HCcCIIeIoBaTeIbCKUX CTaTel JOJKEH COCTaBIATH 4-8 CTpaHHUI] COOTBETCTBEHHO, a
0030pHBIC CTaTHU HE JODKHBI IpeBBIMaTh 8-10 cTpanwmiI.

1. Ctpykrypa craTeii:

a) CraTbM HCCIE0BATEIbCKOTO XapaKTepa JOKHBI BKJIIOUATh CIEAYIOIINE pa3Aeibl:

- BBEAEHUE

- MATEPUAJIBI U METO/IbI

- PE3YJIBTATHBI U UX OBCYXXJIEHUE

- BBIBO/IbI (Heo0s13aTe/ibHO AJIs1 cTaTell 0030pHOro Xapakrepa);

- CIUCOK JIMTEPATYPbI

B ocoOpix cmydasx Ttake mnpunumaercs pasgen BJIAT'OJAPHOCTDL (we Oomee 2-3
npemioxennii) pazmemeHHbid 10 CIIMCKA JIMTEPATYPDI, c BeipaxkeHneM OIarogapHOCTH JIHIIaM
WM Hay4HBIM OpPraHU3aLUsIM, UMEIOLINM OTHOILIEHUE K BBIIOJIHEHHUIO PAOOTHI.

B 0030pHBIX cTaThsIX pa3/iereHne 3arojJOBKOB OCTAaBIEHO HAa YCMOTPEHHE aBTOpa.

0) B pazpene BBEJAEHHME mnpuBoauTcst KpaTkuid 0030p HCCIEIOBaHMK B JaHHON oOjacTu 3a
MOCJIETHHUE TOBI U OOOCHOBBIBAETCS aKTYaIbHOCTh MPOBEAECHHOTO CCIIEOBAHMUS;

B) B pasmene MATEPUAJIBI U METO/Ibl nomkxHB OBITH SICHO ONMHCAHBI HCIIONB3yeMBIC B
KayecTBE OOBEKTOB HCCIENOBaHUS MaTepHaibl M METOAbl IMPOBOJUMBIX HcciemoBaHuid. Jlms
HCTIONIb3YEeMOHl anmaparypsl ¥ 000pyIOBaHUS NOJDKHBI OBITH YKa3aHbl MapKa U CTpaHa IIPOU3BOIUTEIIS;

r) B paznene PE3YJIBTATBI U UX OBCYKAEHHUE momkHBI OBITH OTPaKCHBI XOT TPOBEICHUS
UCCIICIOBAaHUS, TIONy4YEHHBIE Pe3yNbTaThl U WX oOcyxkneHue. [Ipu odopmiieHHH pe3yJIbTaTOB MOXKHO
WCTIONB30BaTh TaONHLBI, TpaduKu, CXeMbl, (oTorpaduu, XHMHUUECKIE U MaTeMaTHIeCKue QOpMYJIbI.

2. IlpaBuna odopmiieHus crarteii:

a) Crareu npencrasisirores: B popmate MS OfficeWord (Bepcuu 97-2003 1 Bbime);

0) ©®opmat A4. ITons cTpaHulbl: BepxHee - 2,5 cM, HUXKHEE - 2,5, neBoe - 3 ¢M, npasoe - 1,5 cMm;

B) Yka3biBaTh nHIeKCHl Y JIK (mipudt - )KUpHEIA, ¢ BRIpaBHUBaHHEM MOJIEBOMY Kparo. Pasmep: 12);

r) Ha3Banue cratbu (pudT - )XUPHBIN, 3arJIaBHBIMU OyKBaMH, BBIPABHUBAHHUE — I10 JIEBOMY Kpalo.
Pazmep: 14);

a) Mmsa u damunua aBTropa (aBTOPOB) 3arjaBHBIMH OyKBaMH, NOJDKHBI OBITH yKa3zaHbl y4yEéHas
CTEIICHb M HAy4yHOE 3BaHHE, OCHOBHOM aBTOp YKAa3bIBA€TCSA 3BE3OYKON (WIpU(T - MOIYXUPHBIH,
BbIpaBHUBAHUE 110 JIeBOMY Kkpato. Pazmep: 11);

e) [lonmHOoe Ha3BaHME W aJpec HAYYHOTO YUYPEXKICHHUS, B KOTOpoM paboTae(ro)T aBTOp(bl), a TaKKe
azZipec 3JEKTPOHHON MOYTHl OCHOBHOT0aBTOpa (WIPU(T - OOBIYHBIA KypCUB, BHIpaBHHBAHHE MO JIEBOMY
kpato. Pazmep:11). (CroBa e-mail mim «371eKTpOHHAsI T0YTa» HE MPOIMCHIBAIOTCS ),

€) AHHOTaIMs CTaTbH - Ha A3bIKE OoQopMieHHUs cTaThi - He Oonee 250 cnoB (WPUDT - KUPHBIH,
MIPOCTOM, BRIPOBHEHHBIH. Pazmep: 11);

) KimrodueBwie ciioBa (He OoJiee 7-M CIIOB) - CTABATCS IOCIIC aHHOTAIUU (MIPUQT - )KUPHBIA KYPCHB.
Pazmep: 11);

3) OcHOBHO# TeKCT cTtaThu: MWPUPT - TimesNewRoman, oObIYHBIN, BEIpaBHUEBAHHE - TIO MIUPUHE.
Pasmep mpudra: 12. Uarepsan: 1. Pazmep ad3ama ocHoBHOTO TekcTa - 0,75 cM (OTCTYI BHYTpH);

W) 3ariaBue pa3aenos: WpHQT — )KUPHBIIA, 3ar1aBHEIMU OykBamu. Pa3zmep: 12.

i) B xonne crateu (mocne JIMTEPATYPBI) npuBoautcs annotanus (250 ClIOB) M KIIFOUEBBIE CIIOBA
(3aronoBku co cioamu SUMMURY wiu PE3IOME He npomnuceiBaroTcs1) Ha ABYX SI3bIKAX, Pa3IHYHBIX
OT s3bIKAa CTaTbM (HA PYCCKOM M AHIVIMHCKOM SI3BIKAaX Ui cTaTeldl Ha a3epOaiiKaHCKOM f3bIKE, Ha
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azepOaiiPkaHCKOM W aHTJIMHACKOM SI3bIKAX IUIS cTaTeld Ha PYCCKOM sI3bIKE M Ha a3epOailyKaHCKOM H
PYCCKOM SI3bIKax Ul CTaTell Ha aHTJTUICKOM).

- Hazeanne Crareu (Lpudt - XKupHerii 3armaBasiid, BerpaBHuBaHME - 1M0 TIeHTPY, Pazmep: 11).

- Nannmanet u pamunun apropos (LLpudT — >KUpHBIH, BEIpaBHUBAHUE - 110 ceperHe, pazmep: 11).

- Ha3BaHue u agpec Hay4yHOTO yUpEKACHUsI, TA€ BBIIONHEHA paboTa Ui paboTaloT aBTOPHI CTaThby,
BBIpaBHUBaHUE - 10 cepenune. pudr- oOpransmii. Pazmep mpudTa: 11.

- Texct annotanun (Lpudt — oObruHbIH, pazmep: 11);

- Kirtouersie cinora (LLpudt — o0brunbIl, pazmep: 11).

3. MiuniocTpaTuBHBIE MaTepHAaJIbl, POPMYJIbI M TAOIHIbI:

a) lllupuna Tabaui He JO/DKHA TpeBbImath 17,0 ¢M, CChUIKM Ha TaOJMIIBI B TEKCTE JOJKHBI OBITH
cnenyromumu: (Tabmuna 1), (Tabnuma 2) win (Tabnuna 1, 2) u Tak ganee. Ha3zpanue Ta0nuibl numeTcs
B Havane Tabmuiel. Tabmwma 1 (upudt - xupHbid. Pazmep: 11). Haspaaue tabmuist (LLpudT - 0ObraHBIHA.
Pasmep: 11). HazBanue namukaropa (Ilpudt - xupnsii, Pazmep: 11), saavenus (LLpudt - oObaHELA.
Pazmep: 11).

0) B cratse ¢ororpadun, rpaduku U cxeMbl OOBETUHSIOTCS MOJ €AWHBIM Ha3BaHHEM - PHCYHOK.
CchUIKa Ha PUCYHKH B TEKCTE MPUBOAUTCS ciemayrommm oopazom: (Puc. 1), (Puc. 2.) mubo (Puc. 1, 2)
T.1. lllupuna pucynkos 17,0 cm. Puc. 1 (Ipudr - *xupHbIiT), Ha3BaHUE PUCYHKA MUILIETCS IO HUM.

B) HazBanume pucynka (Llpudt — xupnbii, pasmep 11). IlogpucyHounslii TekcT (Wpudr —
o0ObruHbIN); Ha3Banue oceit abciucchl, OpAWHATH U JIETeH Bl (IIPUDT — XKUPHBINA), 3Ha4YeHUs (mpudt —
OOBIYHBIHN ) TPUBOISATCS.

r) ['padmku DOMKHBI OBITH COCTABIEHBI COOTBETCTBYOIMMH mporpamMmamu (MS Excel, SigmaPlot,
Origin u T.11.).

A) Xumuyeckue GOpPMyNnbl HAOUPAIOTCS € HCIOJIB30BAHUEM COOTBETCTBYIOLIMX PEIAaKTOPOB
xuMudeckux ¢popmyn — SymyxDraw, ChemDraw, ChemOffice u T.n1., MareMaTHueckue Gpopmyiisl - MS
Equation, MathType u np. penakropoB maremarnueckux Qgopmyn. B cioywae mpencraBieHus Oosee
OJHOM MaTeMaTW4ecKoil (QopMyIibl, NPOBOAMTCS TOCIEAOBaTelbHAs HyMmepauus. HasBaHue wuin
pa3bsiCHEHHE TIPUBOJUTCS JTUOO PSIIOM, JINOO 1Mo (POPMYJIIOH.

e) dororpadun TOMKHBI OBITH 00pabOTaHBl COOTBETCTBYIOIIMMH (oTopenakTopamu. dororpadun
MOTYT OBITh OTIENBHO TpeAcTaBieHbl B (popmare jpeg, tiff, bmp, pdf u ap. B xauectBe He menee 300
TOYEK/IIONM.

4. JlutepaTypHble CCbIKH H COCTaBJICHUE CIHCKA JTUTEPATyPhbl:

a) Pazmep ab3ama criucka nmurepatypsl - 0,25 cM (OTCTyII CHapyXH);

0) B cratee ciemyer oTmaBaTh IPEANOYTEHHWE HAyYHBIM CTaThsIM, MOHOTpagusiM M IpyTruM
JIOCTOBEPHBIM HCTOYHHKAM TocieaHux 5-10 nert;

B) JlutepaTypHbIe CCBUIKH B TEKCTE JAIOTCS B KPYIJbIX cKOOKax. CchlIKa MPEACTaBIsETCS B BUIC
(hamMuIMK IEPBOTO aBTOPA ¥ FOAA U3AAHUS JTUTEPATYPHOTO HCTOYHHKA;

r) B choucke nureparypsl HMCTOYHMKHM NPHUBOAATCA 1o andaBuTHOMy mnopsaky. CHavana Ha
azepOaiipkaHCKOM, 3aTeM Ha PYCCKOM (CIaBSHCKOM), M B KOHIIE Ha JPYTUX WHOCTPAHHBIX S3BIKAaX C
JATUHCKUM aJI(h)aBUTOM, BKITIOYAsl aHTJIMHCKHIA;

1) Jlureparypa nomkHa ObITh IPeACTaBlIEHa HA OPUTUHAIBHOM SI3bIKE OITyOMKOBaHMS MCTOYHUKA, a
3aTeM yKa3bIBaeTCs B TPAHCIUTEPAIHH;

e) [lopsmok mocnenoBaTeNbHOCTH JTUTEPATYPHBIX UCTOUHMKOB: aBTOPHI CTAaThH (IIPUQT - KUPHBIiA),
rox M3JaHUs B KpyIJIod ckoOke (mpudT - OOBIYHBIN), Ha3BaHWUE CTAaThH, HA3BaHWE IEPHOIMICCKOTO
W3JIaHUs — XKypHaJ, COOpHUK, TOM, HOMEp M3AaHus (KypHasia, COOpHUKA, KHUTH), HOMEP WA KOJIUYEeCTBO
cTpaHull (IPUPT - OOBIYHBIN).

CraTh¥ JOKHBI OBITH OTIIPABJICHEI IO AJIEKTPOHHOW TOYTE TIO ajpecy genresjournal@gmail.com,
caiiT www.genresjournal.az non 3aromoskoM “Electronic submission for GRI”.

Crarbu OyAyT OTIpaBIE€Hbl B I€YaTh 0 PEIICHHIO PENAKIHMOHHON KOJUIETMM Ha OCHOBAaHUH
MIOJIOKUTENBHBIX OT35IBOB @aHOHUMHBIX PELICH3EHTOB.

Anpec pepakuuu: npocrnekt Aszamisir 155, AZ1106, Nuctutryt ['enernueckux Pecypcos HAH,
baky, AzepOaiimkan.

OnektpoHHas noyura: genresjournal@gmail.comTen .: (+99412) 562-99-28

NPUMEYAHMUE: xypHan BEIXOAUT Ba pa3a B rod. CTaTbH, COCTABICHHBIE HE B COOTBETCTBUU C
TpeOOBaHHUSAMU JKypHaJa, He IMyOIUKYIOTCS.
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Requirements and guidelines for Manuscripts submitted to publish in the journal
Proceedings of the Institute of Genetic Resources of ANAS

The journal accepts manuscripts reflecting qualitative, original, interdisciplinary research results,
previously unpublished (with the exception of abstracts) and not submitted for publication in other
journals and books on genetics and genomics, biological resources and breeding, biochemistry and
physiology, as well as in various fields of related sciences.

Serial articles are not published. The positions of the authors and the editorial board must
coincide.

Manuscripts written in one of three languages are accepted: Azerbaijani, Russian and English. The
volume of research articles should be 4-8 pages, respectively, and review articles should not exceed 8-10

pages.

1. Structure of manuscripts:

a) Research articles should include the following sections:

- INTRODUCTION

- MATERIALS AND METHODS

- RESULTS AND DISCUSSION

- CONCLUSIONS (optional for review articles)

- REFERENCES

In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3
sentences) placed before the REFERENCES, with the expression of gratitude to persons or scientific
organizations related to the work.

In review articles, the division of sections is left to the discretion of the author.

b) The INTRODUCTION section provides a brief overview of research in this area in recent years
and justifies the relevance of the study;

¢) In the section MATERIALS AND METHODS, the materials, used methods and implementation
of research, the used equipment and facilities with the brand and country of the manufacturer should be
should be clearly described.

d) The section RESULTS AND DISCUSSION should reflect the progress of the study, the obtained
results and their discussion. For manipulating with data, the tables, graphs, diagrams, photographs,
chemical and mathematical formulas can be used.

2. Guidelines for preparation of manuscripts:

a) Manuscripts shouldbe submitted in MS Office Word format (versions 97-2003 and higher);

b) A4 format. Page margins: top - 2.5 cm, bottom - 2.5, left - 3 cm, right - 1.5 cm;

¢) Indicate UDC indices (font - bold, left aligned. Size: 12);

d) Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

e) The name and surname of the author(s) in capital letters, academic degree and scientific title
should be indicated, the name of corresponding author required to be marked by an asterisk (font - bold,
left alignment. Size: 11);

f) Full name and address of the scientific institution in which the author(s) work, as well as e-mail
address of the corresponding author (font - regular italics, left justification. Size: 11). (The word e-mail or
"electronic mail" is not recorded);

g) Abstract of the manuscript should be in the language of the manuscript - no more than 250 words
(font - bold, simple, aligned. Size: 11);

h) Keywords (no more than 7 words) - placed after the abstract (font - bold italic. Size: 11);

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

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

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

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

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

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

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

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

3. Illustrative materials, formulas and tables:

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

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

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

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

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

f) Images should be processed by appropriate photo editors. Images should be submitted separately
in jpeg, tiff, bmp, pdf, etc. format at least with resolution of 300 dpi.

4. Guidelines for preparation of references:

a) The size of a paragraph of the list of references - 0.25 cm (indentation outside);

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

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

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

e) Literature source should be listed in the original language of its publication and then indicated in
transliteration;

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

Manuscripts should be sent by e-mail to genresjournal@gmail.com under the heading “Electronic
submission for GRI” available at www.genresjournal.az.

Manuscripts will be sent to the print by the decision of the editorial board based on the positive
feedbacks from anonymous reviewers.

Editorial office address: 155 Azadlig Avenue, Baku, AZ1106, Genetic Resources Institute of
Azerbaijan National Academy of Sciences.

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

NOTE: The Journal is publishing twice a year. Manuscripts not compiled in accordance with the
requirements of the journal will not be accepted for the publication.
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