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I. BIOLOJI EHTIYATLAR vo SELEKSIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT 633.1:631. 52:575 (479.242)

SUVARMA SORAITLORI UCUN “IDEAL” TIPLi BORK BUGDA
(T. durum Desf.) SORTLARININ YARADILMASI

ZEYNAL 9KPOROV', XANBALA RUSTOMOV"?*, MEHRAC ABBASOV'

"AMEA Genetik Ehtiyatlalj Institutu, AZ 1106, Azadhq pr., 155, Baki §., Azorbaycan Respublikasi;
2 Okingilik Elmi Tadqiqat Institutu, AZ 1098, Sovxoz 2, Pirsagi q., Bakt .
khanbala.rustamov@mail.ru

Mboqalodo miixtalif monsali qisa- va ortaboylu yeni bark bugda sortlarmin 2016-2020-ci illards
Tartor BTS-da suvarma saraitinds tadqiqinin naticolori isiqlandirilmisdir. Bork bugda sortlarinin
aqrobioloji slamat v xiisusiyyatlorinin coxillik tadqiqinin naticasi olaraq sabit mohsuldarhga, qisa-
vd ortaboyluluga, digor kompleks aqrobioloji oslamoatlora malik intensiv tipli “Korifey-88”,
“Comoard-90”, “Salvart1”, “Agdora” va “Zafor” bork bugda sortlar1 yaradilmisdir. Bugdalarin
“ideal sort” modelinin nozari asaslarimin yaradilmasinin tarixi analiz edilmisdir. Qeyd olunmusdur
ki, sort modeli aqroekoloji sorait nazors alinmagqla biitiin fenotipik vo genotipik slamatlari ahats
etmolidir. Yeni bork bugda sortlar1 genis adaptivlik potensialina vo ekoloji plastikliyo—biotik va
abiotik faktorlarin tasirino davamh vo yarma, makaron Kkeyfiyyatino malik olmahdirlar. Yeni
sortlar orta tezyetison olmal, su qithgr soraitindo sabit mohsul formalasdirmaqla, saxtaya,
quraghga, asag1 va yiiksok temperatura, yatmaya, miixtalif xastolik toradicilori va zararvericilora
davamhihg ilo secilmalidirlor. Yeni bark bugda sortlarinda moahsuldar kollanma yiiksak, tarlada
bitkilor sabit boyda olmahdir, asas siinbiilla yan govdslordon amoalo golmis slava siinbiillorin
olciilori arasinda farq-coxpillolik olmamaldir. intensiv tipli yeni sortlarin potensial mohsuldarhg
vo daninin Kkeyfiyyat gostoricilori yiiksok olmahlidir. Adaptiv sortlar iso sabit mohsuldarhg: va donin
keyfiyyat gostoricilori ila secilmalidirlar. Qisa va ortaboylu intensiv tipli yeni bark bugda sortlar,
hamginin, siini suvarma va optimal giibrs dozalarina talobkar olmahdir. Yeni bork bugda sortlan
yarimpayizliq hoyat torzino malik olmahdir. Suvarilan aran bdlgalorindo optimal miiddatds
siinbiilloyoan yarimpayizliq bork bugda sortlarinin mohsuldarhg daha yiiksak olur. Siinbiillomoa-
mayalanma fazalararasi dovr optimal temperaturda kecdiyino gora siinbiildo danlorin say1 yiiksok
olur vo dondolma dovrii uzanir. Aran bolgslorinds suvarma rejimi toqvim plam ils deyil, bitkilorin
inkisaf fazalarina uygun olaraq yaz kollanmasinin sonu, boruya ¢ixmanin sonu vd siid yetismd
fazalarinda aparilmahdir. Yeni sortlarin aran bolgslorinds yiiksok aqrofonda vo optimal suvarma
soraitinds becarilmasi tovsiys olunur.

Acar sozlor: bark bugda, adaptivlik, mahsuldarlq, donin keyfiyyati, yarimpayizliq

GIRIS

Mohsuldarliq miirokkob olamot olmaqgla ontogenezdo osas bar elementlorinin ardicil
formalagmasi prosesinin naticosidir. Biitiin dovrlordo vahid sahodon mohsuldarliq sortun osas
gostaricisi, miloyyon aqrotexnologiyalara cavab reaksiyasi, xostolik, zorarvericiloro, yatmaya vo
digor olverigsiz miihit amillorine davamliliq asas sort olmusdur. Morfogenez, davamliliq, bar
elementlorinin sayr vo Olgiilori ontogenezin ayri-ayrt morhololorinin uzunlugu potensial
mohsuldarligin formalagmasina tosir gostorir (Pycramos, 2016).
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Seleksiyanin genetik osaslarinin baslica sorti bitkilorin genofondundan somorali istifado
etmokdir. N.I.Vavilov “Seleksiyanin elmi osaslar1” (1935) osorindo qeyd etmisdir ki, selek-
siyanin asas c¢otinliyi ¢oxlu sayda olamot vo xiisusiyyatlorin vahid sortda comlosdirilmosidir.
Burada okingi, doyirmangi, homginin ¢orakg¢inin toloblori nozors alinmalidir (Basuiios, 1935).

Fenotipik identifikasiya edilmis gen markerlorinin yaradilmasi va totbiqi modoni bitkilorin
seleksiyast prosesinds irsi doyiskenliklorin idare olunmasi metodlarini deqiglogdirmoys imkan
verir. Ontogenetik inkisaf tempi genotiplo konkret miihit amillorinin (sort—miihit) qarsiliqh
tasirindon asilidir. Mohsuldarliq 3 asas amildon asilidir: 1. ©lverissiz miihit amillorine dayanig-
liliq; 2. Miihitin olverisli soratindon maksimum somorali istifado; 3. Yiiksok potensial mohsul-
darliq. Miiasir dovrda aqrar istehsalatda madani bitki sortlarina qoyulan taloblor daha da
viiksalmisdir. Sort yiiksak mohsuldarliga malik olmaqla biotik va abiotik amillora davamli,
yiiksak don keyfiyyatina, yiiksak aqrofona talobkar olmali, yerli soraito daha yaxsi uygun-
lasmalidir. Miixtolif torpag-iglim soraitlorindo sabit vo keyfiyyotli mohsulun yaradilmasi hazirda
sorta qoyulan asas tolobdir (http://agro-portal.su).

Plastiklik, yaxud buferlilik adi (genis) vo dar olmaqla 2 yeroa boliiniir. Genis adaptivliyo
malik sortlar miixtolif torpag-iglim soraitlorindo sabit, lakin daha asagi mohsuldarliga malik olur.
Dar adaptivliyo malik sortlar iso yliksok genetik mohsuldarliq potensialina malik olmagla
olverisli soraitlorde yiiksok, olverissiz illords iso asagi mohsul yaradir. Bugdalarda adaptiv
tokamil tobii vo siini se¢mo ilo garsiligh tasirdo olmagla genetik rekombinasiya va tocrid yolu ilo
bas vermisdir. Stress yiikii artdiqca populyasiyada davamliliga goérs forqlilik yiiksalir. Davamsiz
genotiplordo stresin tosirindon bitkilorin mohvi, davamlilara nisboton yiiksok olur. Davamsiz
genotiplorin 6liimii naticasinds populyasiyada davamli genotiplorin nisbati artir. Bitkido denin
say1 yiiksok olan sortlar stress soraitindo sabit mohsul formalasdirirlar. Hibrid, heterogen,
heteroziqot vo ortaboylu sortlar miixtalif aqroekoloji soraitlordo yiiksok adaptivliya vo sabit
mohsuldarliga malik olur. Sabit mohsuldarliq sortlarin becorilmo soraitino reaksiyadan-fenotipik
plastiklikdon asilidir. Bu iso sortun genetik qurulusundan, yoni populyasiyaya daxil olan
fordlorin vo biitovliikds populyasiyanin cavab reaksiyasindan asilidir (http://agro-portal.su).

Donli bitkilords sort modelinin nozori osaslar1 ilk dofo Isve¢ alimi J.Mac Key (1966)
torofindon bugdalarin seleksiyasi iizro V Yuqoslaviya simpoziumunda sorh edilmisdir. O,
modelin asas1 kimi bugdalarin mohsuldarliginin adekvat aqrobioloji slamatlorini (kollanma,
stinbiillorin say1, siinbiildo donlorin say1 vo kiitlosi) gostormisdir. C.Donald bugdalarin genetikasi
izro III Beynolxalq simpoziumda (Avstraliya, 1968) sort modelini verarkon qisa boya, erektoid
yarpaqglara vo bir mohsuldar gévdoyo malik genotiplors iistiinliik vermisdir (Mac Key, 1966;
http://pshenitca.ru). Sonralar Ukraynanin bozqir (Odessa) vo meso-¢ol (Xarkov, Mironovka),
Rusiyanin Moskvaotrafi (Nemginovka - B.I.Sanduxadze) Asagi Volqaboyu quraq orazilori
(Saratov — V.A.Kumakov), Simali Zauralye (Tyumen, Irkutsk-Yu.P.Loginov), Orta Asiyanin
suvarma soraiti, Moldova, Yuqoslaviya, Ruminiya, vo s. tliglin optimal sort modellori
hazirlanmisdir (KoBtyn, 2010; HekpacoBa u ap., 2017; http://agro-portal.su; https://t-l.ru).
ICARDA-da forqli soraitlordo bork bugdalarin agrobioloji slamot vo xiisusiyyatlori dyranilmis,
miixtolif torpag-iqlim soraitlori {iglin sortlar vo zongin baslangic seleksiya materiallar
yaradilmisdir (Filippo Bassi et al., 2020).

Azorbaycanda da biologiya vo aqrar elmlorino dair coxillik todqiqatlarin naticalsrindon
istifado etmoklo bitkilorin boyu, arxitektonikasi, yarpaqlarin oOlgiilori, erektoidliyi nozors
alinmaqla miixtolif aqroiqlim soraitlori tigiin biotik vo abiotik miihit amillorine davamli, yiiksok
mohsuldarliga vo don keyfiyyatino malik “ideal” bugda sortunun yaradilmasinin nazari va tacriibi
osaslar1 hazirlanmisdir (Anmes, 1983).

Yuxarida geyd olunanlart vo bork bugdanin okin sahslorinin geniglonmasinin aktualligini -
Azorbaycanin bark bugda donino olan tolobatini nozors alaraq suvarma soraitinds yeni adaptiv
bark bugda sortu modelinin yaradilmasi istigamotindo elmi-todqiqat islori aparilmigdir.
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MATERIAL VO METODLAR

Tadgiqatlar 2016-2020-ci illorde Okingilik Elmi-Tadgiqat Institutunun (ETI) Tortor Bélga
Tocriibo Stansiyasinda (BTS) suvarma soraitlorindo aparilmisdir. Todqiqatlarin aparildigi
bolgolarin torpag-iglim soraiti illor iizro koskin forqlonmisdir. Todqiqat materiali kimi rayonlag-
dirilmis vo perspektiv bork bugda sortlari, yerli seleksiya materiallari, hom¢inin ICARDA ilo
omokdasliq naticasinda yiiksok vo sabit mohsuldarlig, biotik vo abiotik amillore davamliliq
olamatlorino gora secilmis genotiplor gotiiriilmiisdiir.

Tortor BTS-do bark bugda sortlarmin inkisaf morhalolorine uygun olaraq sopindon sonra vo
vegetasiya dovriindo tocriiba sahasi suvarilmis, sopindon avval osas vo yazda yemlomo giibrolori
verilmigdir. Todqiqat illorindo fenoloji miisahidolor, siinbiillomo vo siid yetismo fazalarinda
xostolikloro davamlilig, boy gdostaricilori, donin rongi, formasi, dolgunlugu, siisovariliyi qiymot-
londirilmis, yigimdan sonra niimuns dorzlori analiz edilmis, ¢oxillik gostoriciloro géro se¢mo
iglori aparilmisdir.

Tacriibolorin qoyulmasi, fenoloji miisahidalorin aparilmasi, hayat torzi, mohsuldarliq vo
struktur elementlorinin, xostoliklora davamliligin giymotlondirilmosi miivatiq metodikalara
(Mepexko u ap., 1999; Musayev vo b., 2008; dysewmnep u ap., 2014;), botaniki név vo
ndvmiixtoalifliklorinin toyini URBGEI (VIR) toyinedicisino (Jopodee n ap., 1979) osason
aparilmigdir. Bugdalarda inkisaf tipi — hoyat torzi yazda, kollanma fazasinin sonunda kollanma
formasina osason miioyyon edilmisdir (®wnarenko, IllutoBa, 1989). Bu skalaya bozi olavolor
etmoklo asagidaki 9 balliq skaladan istifade edilmisdir: 1 — yazliq (govdsloer fozada, torpaq
sothindon 90° bucaq altinda yerlosirlor); 3 — yazlig-payizliq (90-75°); 5 — yarimpayizliq (75—
45°); 7 — payizlig-yazliq (45-25°); 9 — payizliq (25°-don asagy); 9+ — asl payizliq (yabani bugda-
lar kimi tam yers sorilon) (Pyctamos, 2014).

NOTICOLOR VO ONLARIN MUZAKIROSI

Qlobal iglim doyiskonliyi fonunda son illordo Tortor BTS-in aqroiqlim soraiti ¢ox forqli
olmugdur. Qis aylarinda vo yazin ovvolindo miilayim, yaxud soyuq meteoroloji sorait todqiq
olunan bugda genotiplorinin morfobioloji vo aqronomik olamatlorine, boy gostariciloring,
xostolikloro davamliligina tosir gostormisdir. Qisin miilayim kegmosi vo yazda temperaturun
nisbaton agag1 vo yagitilarin ¢ox olmasi — yiiksok riitubatlilik naticesinde xastaliklorin epifito-
tiyas1 miisahido olunmusdur. Bundan basqa, may ayinin sonlarinda anomal koskin horaroat bugda-
larin aqrobioloji va keyfiyyat gostaricilorino manfi tosir gdstormis, xiisusan do gec siinbiilloyon
sortlarda siid-mum yetismo fazalarinin miiddotinin koskin qisalmasina sobab olmusdur.

Son illordo AMEA Genetik Ehtiyatlar vo Okingilik Elmi-Todgiqat Institutlarinda intensiv vo
yarimintensiv tipli yeni bark bugda sortlarinin yaradilmasi istigamotindo ICARDA va digor
Beynolxalq toskilatlarla omokdasliq genislondirilmisdir. Miixtolif mongali baslangic seleksiya
materiallarindan istifado etmoklo modoni bitkilorin yeni sortlarinin yaradilmasi istigamotindo
miixtolif soviyyolords elmi-tadgiqat islori intensivlosdirilmisdir. intensiv vo yarimintensiv tipli,
yiiksok adaptivlik qgabiliyystino malik, xastolik vo zorarvericiloro davamli baglangic seleksiya
materiallarinin osasinda miiasir dovriin toloblorino cavab veron yeni sortlarin yaradilmasi
istiqgamotlorindo birgs elmi-todgiqat islori aparilmisdir. Okingilik ETI Tortor BTS-do yerli
baslangic seleksiya materiallar1 ilo yanasi ICARDA Durum Improvement Program Central and
West Asia and North Africa (CWANA), International Durum Observation Nursery (IDON-MD)
vo International DurumYield Trial (IDYT MD) programlarina daxil olan pitomniklordon istifads
naticoasindo bark bugda genofondu potensial mohsuldarliq, xastoliklora davamliliq alamatlorinin
dasiyicilar1 olan genotiplorls zonginlosdirilmisdir.

Sorta qoyulan toloblor ¢ox olsa da mohsuldarliq seleksiya materialinin osas gostaricisidir.
Eyni zamanda mohsuldarliq sortun biotik vo abiotik amilloro davamliligindan vo digor
aqrobioloji olamot vo xiisusiyyotlorindon asilidir. Ona goro do mohsuldarliga goro seleksiyada
kompleks olamatlor nozora alinmalidir. Bitkilorin morfobiologiyasi, biotik vo abiotik amillors

7



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, N 1 (2021)

davamliligi, bar elementlorinin Olgiilori vo say1 vegetasiya dovriiniin vo ontogenezin ayri-ayri
moarhalalorinin miiddatindan asilidir. Ontogenezin miiddati iss bitkinin genotipi vo konkret miihit
amillori ilo - sort-miihit garsiligh tasiri ilo six baghdir (dexynos u ap., 2015).

Yiiksok mohsuldarligi tomin etmok ii¢lin sortlar 3 osas olamoto malik olmalidirlar: 1) miihit
amillorinin olverissiz tosirino tolerantliq; 2) miihitin olverisli soraitindon maksimum somaorali
istifads; 3) yiiksok mohsuldarliq potensiali. Bugdalarda yiliksok mohsuldarliq siinbiilds siinbiilciik
vo donlorin sayi, 1000 donin kiitlosi, siinbiill vo bitkido donin kiitlosindon asilidir
(http://kazatu.edu.kz; http://agro-portal.su).

P.P.Lukyanenko (1971) siinbiildo donin kiitlosini mohsuldarligin osas olamoti hesab
etmisdir. Q.Dobrinin, bunun oksino olaraq mohsuldar kollanmani osas element kimi gotiirmiis-
diir. E.Muxametov olavo govdalorin, siinbiilcliik vo ¢igoklorin yaranmasini vo inkisafim1 donli
bitkilorin yiiksok adaptivliyindo osas gotiirmiisdiir [http://agro-portal.su; http://vestnik.osu.ru).

Miisabigoli sort sinagr (MSS) pitomnikindo Oyronilmis bork bugda genotiplori fenoloji
fazalarin baglanilma tarixi, xastaliklora davamliliq vo boy gostoricilorine gors koskin forqlon-
mislor. Oyronilmis bork bugda sortniimunslorinin oksoriyyati sar1 vo qonur pas, unlu seh va
septarioz xastaliklorine davamli olmugdur. Korifey-88 sortu boruyagixma fazasinda sari pasa
hossas olsa da, sunbiilloma fazasindan sonra davamliliq miisahdo olunmusdur — yuxar1 yarus
yarpaqlarda pustullara az rast golinmisdir. ©sason yarimintensiv va intensiv tipli olan bork bugda
genotiplorindo potensial boy qeyd olunmusdur. Orta vo yiiksok mohsuldarlig ilo se¢ilmis bork
bugda sortlarinda boy amplitudasi forqli olmus — 86,3-103,4 sm arasinda doyismoklo orta
gostorici 97,7 sm olmusdur (Cadval 1).

Cadval 1
Rayonlasdirilmis va perspektiv bark bugda sortlarinin aqrobioloji gostaricilori vo mahsuldarhgin
struktur elementlari, Tartor, 2016-2020

- = £ Siinbiilda R

2 e = g g% donin = g
2 S| g8 | L |SR|EZ|Z3 £3|
3 = « =% |5 €| )ED = g = = % @ = S
= Sortlar 8 = S | 2|25 =2 | & A o] =<
= 5| & |EE|S5|55|88| B |z S8 2 “
7 S A = SSE|52| 28| 2| 2|SE G

o 2 S S| 5 S| 5| =

= = n 3 v
1 | Qarabag 5 | 103,0 | 2701V | 3,7 | 9,0 | 22,2 | 60,7 | 3,2 | 50,4 | 51,7+8,9
2 | Zongozur 5 | 1034 | 281V | 34 | 97 | 234 | 629 |32 | 51,7 | 56,5+4,6
3 | Korifey-88 7 92,6 | 28101V | 34 |10,7| 252 | 81,5|3,7| 452 | 54,3+3,8
4 | Maci 115 5 90,2 | 18IV | 3,1 | 6,2 | 19,0 | 43,7 | 2,4 | 459 | 55,5+4,7
5 | Comard-90 7 86,3 | 21.IV | 34 | 8,6 | 20,9 | 56,2 | 2,7 | 46,2 | 55,4452
6 | Art.-7/2021 5 1006 | 15IV | 34 | 6,6 | 185 | 47,6 | 2,5 | 46,2 | 57,2+4,0
7 | Salvarti 5 88,5 | 170V | 3,3 | 7,0 | 18,7 | 52,6 | 2,7 | 48,3 | 60,1+6,3
8 | Art.-10/2021 5 90,6 | 19.V | 3,1 | 6,7 | 18,8 | 49,3 |24 | 46,8 | 55,1472
9 | Agdara 5 88,6 | 200V | 3,1 | 7,1 | 18,8 | 58,4 |29 | 50,3 | 58,3443
10 | Zofor 5 82,8 | 271V | 3,1 | 7,1 | 19,1 [ 53,6 |29 | 48,0 | 56,4+2,9

Orta 93,8 - 33 17,9 | 20,6 | 57,0 | 2,8 | 47,9 | 55,943

Qeyd: *- son 5 ilds (2016-2020) an tez siinbiilloms miiddati gostorilmisdir.

Son illerdas yiiksok potensial vo adaptiv mohsuldarlig1 vo donin keyfiyyot gostoriciloring gora
forqlonon, yiiksok adaptivliyo malik genotiplorin Gyronilmasi noticosindo Azorbaycanda yeni
Zongozur, Korifey 88, GOytopo, Alyans, Rovan, Araz, Xozor, Gomur, Comord-90, Salvarti,
Agdoro, Zofor va s. bork bugda sortlar1 yaradilmigdir. Bundan basa, Azarbaycanda ilk dofs olaraq
qisaboylu (=90 sm), intensiv tipli, yumru donli yeni bark bugda sortlar1 (Salvartt vo Agdora)
yaradilmigdir.



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, N 1 (2021)

Korifey-88 sortu istisna olmagla yeni bork bugda sortlar1 xostolik toradicilorino yiiksok
davamlidirlar. Zaif aqrofonda Korifey-88 sortu sar1 pas toradicileri ila siraystlonir (20-30S). Bu
olamot Meksika (CIMMYT) monsoli ¢oxc¢icokli miirokkob hibrid valideyndon ke¢misdir. XX
osrin 80-ci illorindo CIMMYT-do qisa va ortaboylu baork bugda sortlarinin yaradilmasinda
yumsaq bugda sortlarindan istifado edilmisdir. Bu oslamot, yoqin ki, Meksika mongali valideyn-
don kegmisdir.

Yeni sortlarda sunbiiliin uzunlugu, stinbiilciiklorin say1 vo digor gostaricilor standart sortlara
nisbaton asagidir. Buna baxmayaraq Salvarti vo Agdora sortlarinda orta besillik mohsuldarliq
nisboton yiiksokdir. Yeni sortlarda osas siinbiillo yan govdolordon omolo golmis siinbiillorin
Olciilori arasinda forq azdir, okinde yarusluq miisahide edilmir. Qarabag vo Zongozur kimi
yarimintensiv sortlarda iso mohsuldar kollanma yliksok olsa da asas vo olavo govdolordo olan
stinbiillorin Ol¢iilori forqlonir. Sonuncularda slave siinbiilorin dl¢iilori vo uygun olaraq diger
struktur elementlori asagi olur. Korifey-88 sortunda sabit mohsuldarliq siinbiilds donlorin sayinin
¢ox (63,4-101,8 odod) olmasi ilo baglidir. Bu slamot do CIMMY T mansali ¢coxgigokli miirakkab
hibridon ke¢gmisdir (Cadval 1).

N.1.Vavilov adina Umumrusiya Bitkilorin Genetik Ehtiyatlari Institutunun (VIR) Dagistan
filialindan alinmis vo Milli Genbankda saxlanilan, k-64409 var.leucurum (Mekcuka) vo k-23025
Susa or Vedeah var.falcatoleucomelan (Manbta) sortlarinin ¢arpazlagdirilmasindan alinmis sabit
hibrid xottindon Okingilik Elmi-Tadqiqat Institutunun Tartor Bdlgo Tocriiba Stansiyasinda tokrar
fordi segma yolu ilo 2016-c1 ilds yeni, orta boylu, yiliksok adaptivliye malik yarimpayizliq bark
bugda sortu — “Korifey-88” yaradilmisdir. Yeni “Zongozur” sortu yerli hibrid populyasiyasindan,
“Comerd-90”, “Salvart:” vo “Agdors” sortlar1 iss ICARDA-nin 37"[DON-MD (2013-2014)
pitomnikindon se¢ilmisdir. Aqrar Xidmotlor Agentliyinds “Zongozur” bork bugda sortu 2019-cu
ildo, “Korifey-88” iso 2020-ci ilds rayonlasdirilmigdir.

Oyranilon bork bugda genotiplorinin oksoriyyatindo hoyat torzi yarimpayizliq vo payizlig-
yazliq olmusdur. Osl yazliq va asl payizliq bork bugda sortlarina az rast golinmigdir. Coxillik
miisahidolor gostorir ki, suvarilan aran bdlgolorindo yarimpayizliq hoyat torzino malik bork
bugdalarin mohsuldarlig1 yiiksak olur. Yazliq bugdalarin tez siinbiilloyarak (aprelin 1-ci yarisi)
olverisli illorde yliksok mohsul vermosinoe baxmayaraq aprelin 2-ci yarisinda temperaturun asagi
diismosi (gayidan saxtalar) noticosindo ¢igoklomo-mayalanma proseslori pozulur vo siinbiildo
donlorin say1 azalir-mohsuldarliq asag: diistir. Osl payizliq bugdalar ¢ox gec siinbiilloyir (mayin
1-2-ci dekadas1). Doandolma fazasinda anomal yiiksok temperatur miisahido edildikdo bitkilor
mocburi quruyur. Mohsuldarliq vo donin keyfiyyati asagi diisiir. Yarimpayizliq vo payizlig-
yazliq sortlar iso optimal miiddatds siinbiilloyir (aprelin sonu-mayin avvali). Siinbiilloms-maya-
lanma optimal temperaturda ke¢diyino gora siinbiildo donlorin say1 yiiksok olur. Bundan basqa,
fakultativ bugdalarda payizliglara nisboton dondolma dévrii 10-14 giin uzanir.

Bildiyimis kimi yaz kollanmasinin vo sonraki digor fazalarin miiddati ilin aqroiglim goraitin-
don asili olaraq doyisir. Bundan basqa, bork bugda sortlar1 yiiksok hava temperaturuna daha
davamli oldugundan dondolma dovrii nisbaton uzanir. Bork bugda sortlarinin normal boyiimasi
vo inkisafi ii¢lin aran bolgolorindo suvarma rejimi toqvim plami ilo deyil, bitkilorin inkisaf
fazalarina uygun aparilmalidir. Bu bolgolordo on azi1 3 vegetasiya suvarmasi aparilmalidir: yaz
kollanmasinin sonu, boruya ¢ixmanin sonu va siid yetismo fazasinin avvali.

Intensiv tipli sortlar, yiiksok kollanma enejisi hesabina ¢oxlu gdévda vo giiclii kok sisteminin
yaranmasi, okinin daha bdyiik fotosintetik sotho malik olmasi hesabina tobii vo aqrotexniki
amillordon somorali istifado etmoklo maksimum mohsul toplayir. Bu miiddoani asas gotiimoklo
son illords intensiv tipli qisaboylu Comoard-90, Salvarti, Agdora vo Zofor sortlar1 yaradilmisdir
(Cadval 1, 2).

Yeni sortlarda boy gostaricilori standart Qarabag, Zongozur vo digor bark bugda sortlarina
nisboton asagidir (88,6-90,2 sm). Yeni bork bugda sortlar1 yatamya yiiksok davamli, yiiksok
giibro normasina tolobkar vo miiasir suvarma tisullarina tam uygundur (Codval 1, 2).

9



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, N 1 (2021)

Cadval 2
Rayonlasdirilmis va perspektiv bark bugda sortlarinin ¢oxillik orta mahsuldarhq gostaricilori
Tartor, 2016-2020

— =i =
E’ Sortlar Mbohsuldarhq, s/ha % }‘c: E‘ =
5 e | £E
= 8= S o
z illor 2016 | 2017 | 2018 | 2019 | 2020 | Orta | &3 | ~
1 | Qarabag 61,2 37,0 51,9 54,8 53,6 | 51,789 4,0 17,3
2 | Zongozur 63,8 52,0 54,7 57,8 54,0 | 56,5+4,6 2,06 8,15
3 | Korifey-88 53,8 49 4 57,9 52,0 58,2 | 54,3+3,8 1,70 7,00
4 | Maci 115 54,6 49,0 56,1 62,1 55,5 | 55,5+4,7 2,09 8,41
5 | Comoard-90 54,6 47,2 60,9 55,5 58,8 | 55,4+5.2 2,34 9,45
6 | Artirma-7/2021 57,6 51,2 57,4 57,2 62,6 | 57,2+4,0 1,81 7,07
7 | Salvarti 68,0 51,0 57,8 61,1 62,6 | 60,163 2,81 10,45
8 | Artirma-10/2021 56,0 42 4 59,4 59,2 58,6 | 55,172 3,24 13,13
9 | Agdera 58,3 51,2 | 62,20 | 61,1 58,8 | 58,343 1,92 7,36
10 | Zafor - 52,2 58,2 56,9 58,2 | 56,429 1,43 5,1
Orta 58,7 483 57,1 57,8 57,7 | 55,9443 1,92 7,69

Yeni bugda sortlarinin sec¢ilmasinds, homginin sabit mohsuldarliga digqgst yetirmok lazimdir.
Tadgiqat illorinds yeni bork bugda sortlar1 sabit mohsuldarliq gdstaricisine malik olmuslar. il vo
becormo soraitlori ilo bagl olaraq on asagi mohsuldarliq 2017-ci ildo miisahido edilmisdir. Buna
baxmayaraq, orta kvadratik konarlasma, orta gostoricinin xatas1 vo variasiya omsal1 gostorir ki,
Zongozur, Korifey-88, Maci 115, Artirma-7/2021, Agdoro vo Zofor sortlar1 sabit — adaptiv
mohsuldarliga gors segilirlor (Cadval 2).

NOTICOLIR

Beloliklo, adobiyyat xiilasosi vo coxillik tocriiboni timumilogdirmaklo asagidaki noticolors
golmok olar. Sort modeli konkret aqroekoloji sorait nozors alinmaqla fenotip vo genotipin ¢oxlu
sayda olamot vo xiisusiyyatlorini ohato etmolidir. Yeni bork bugda sortlar1 genis adaptivlik
potensialina va ekoloji plastikliyo—biotik vo abiotik faktorlarin tosirino davamli vo yarma,
makaron keyfiyyotino malik olmalidirlar. Yeni sortlar orta tezyetison olmali, su qithig1 soraitindo
sabit mohsul formalagdirmaqla, saxtaya, quraqliga, asagi vo yiiksok temperatura, yatmaya,
miixtolif xostalik toradicilori va zararvericilora davamliligr ilo secilmolidirlor.

Yeni bork bugda sortlarinda mohsuldar kollanma yiiksok, tarlada bitkilor sabit boyda
olmalidir, osas siinbiillo yan gévdolordon omolo golmis olave siinbiillorin Slgiilori arasinda forg-
coxpillalik olmamalidir.

Intensiv tipli yeni bork bugda sortlarinin potensial mohsuldarligi vo donin keyfiyyot
gostaricilori yiiksok olmalidir. Adaptiv sortlar iso sabit mohsuldarligt vo denin keyfiyyot
gostoricilori ilo secilmolidirlor. Intensiv tipli yeni bork bugda sortlari, homginin qisaboylu,
yatmaya, biotik amillora yiiksok davamli, siini suvarma vo optimal giibro dozalarina talobkar
olmalidir. Bundan basqa, yeni adaptiv sortlarda yarpaq ayasmin hoddon artiq qizmasinin,
transpirasiya amsalinin artmasinin qarsisinin alinmasi, fotosintez prosesinin normal gedisi {i¢iin
biitiin yarpaq ayalari, xiisuson do bayraq yarpaq ayasi erektoid olmali - fozada asagi bucaq
altinda govdayas paralel yerlogsmalidir.

Coxillik miisahidolor gostorir ki, Qarabagin suvarma soraitindo kollanma-siinbiillomo
fazalararast dovrii slirotlonan genotiplorin mohsuldarligt vo don keyfiyyeti yliksok olur. Anomal
hava temperaturu vo quraqliq soraitindo optimal dovrdo siinbiilloyon genotiplor iistiinliik
qazanirlar. Yeni bork bugda sortlar1 yarimpayizliq hayat torzina malik olmalidir. Suvarilan aran
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bolgolorindo yazliq vo payizliq hoyat torzino malik bugda sortlari ilo miigayisodo optimal
miiddotds stinbiilloyon yarimpayizliq bork bugda sortlarinin mohsuldarhig:r yiiksak olur.
Stinbiillomo-yetismo fazalararasi dovr optimal temperaturda ke¢diyino goro siinbiildo donlorin
say1 yliksok olur vo dondolma dovrii uzanir.

Aran bolgolorindo vegetasiya suvarmalari toqvim plani ilo deyil, bitkilorin inkisaf fazalarina
uygun aparilmalidir. Burada on az1 3 vegetasiya suvarmasi aparilmalidir: yaz kollanmasinin
sonu, boruya ¢ixmanin sonu vo siid yetismo fazasinin ovvali.

MINNOTDARLIQ '
Tadqgiqatlarin aparilmasinda gostordiklori dostoys goro Okingilik Elmi-Tadqiqat Institutu
Tartor Bolgo Tocriiba Stansiyasinin amokdaslarina dorin minnotdarligimizi bildiririk.
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B cratee 0000mieHBI pe3ynbTaThl u3ydeHHs B 2016-2020 TT. HOBBIX KOPOTKO- M CPETHEPOCITBIX
COpTOB IIICHUIIBI TBEPAOI pa3IMYHOTO MPOUCXOXKJEHHUS B YCIOBUAX opoleHus Ha Teprepckoir 30C
HUU 3emnenenus. B pesynbpraTe MHOTOJNETHErO M3y4eHHsI arpoOMOIOTHYECKUX MPHU3HAKOB U OCOOCH-
HOCTEH TIICHHIIB TBEPAOW ObUIM CO3MaHbI copTa MHTeHCcHBHOTO THMa «Kopudei-88y», «JIxomepm-90y,
«CanBapte», «Armapa» u «3adap», KOTOpbIE OTIMYAIOTCS CTaOWUIIBHON ypOKaHOCTBIO, CPEIHUM
POCTOM M KOMIUIEKCOM JPYTHX arpoOHOJOrHYecKux Mpu3HakoB. [IpoaHann3upoBaHa UCTOPUS CO3MAHUS
TEOPETHYECKUX OCHOB MOJIENIM COPTOB «HAEaJHHOTO TUMNA» y MIIEHHI. BbhUIO OTMEYeHO, 4TO MOJelb
COpTa TOJDKHA OXBATHIBaTh Bce (DEHOTUITMYECKHE W TEHOTHIIMYECKHE NMPU3HAKK C YUETOM arpodKOJIOTH-
yeckux yciaoBuid. HoBele copTa MIIEHMIBI TBEPIOM JOKHBI 00JanaTh LIUPOKUM aJanTallMOHHBIM
MOTEHITUAIIOM ¥ TUIACTHYHOCTHI0. OHHU JOJDKHBI MPOTHBOCTOSITH BIUSHUIO IIMPOKOTO CIIEKTpa OHMOTH-
YeCKMX U a0MOTHIeCKHX (haKTOPOB OKpPY’KAIOIIeH Cpefipl, a TAK)KE NMETh BHICOKHE KaueCTBa KPYIISIHBIX U
MaKapoOHHBIX u3Aenuid. HoBble copra JOKHBI OBITH CpeJAHEpaHHHMH, (OPMHPOBATH CTAOWIIBHBIH
ypoXkail B yCJIOBUSIX BOXHOTO aAepuimra, o0JIagaTh yCTOWYMBOCTBIO K MOpO3aM, 3acyXe, HU3KHM H
BBICOKHM TeMIIepaTypaM, MOJETaHuI0, 0OJe3HETBOPHHIM MHUKPOOPTaHM3MaM U BPEIUTENSAM. Y HOBBIX
COPTOB MIIEHHIIBI TBEPIOH MPOAYKTHBHASI KYCTHCTOCTD JOJKHA OBITh BBICOKAs, PACTEHHUS JOJKHBI OBITH
BBIPOBHEHHBIMH 1O BbIcoTe. He MOMKHO OBITH pasHMLBI MEXKAY pa3MEpOM OCHOBHOTO KOJIOCA U JIOTMOJI-
HUTEIBHBIX KOJIOCHEB, O0Pa3yIOIUXCS W3 OOKOBBIX CcTeOield. Y COpTOB MHTEHCHBHOTO THIIA TOTEH-
[UATbHAsT yPOXKaWHOCTh W TOKa3aTeNld KadecTBa 3epHa JOJDKHBI OBITh BHICOKMMHM, a aJalTHBHBIE COpTa
JTOJDKHBI OTIIMYATBCS CO CTAOMIIBHOM YpOXKaiHOCTBhIO M KadecTBOM 3epHa. HoBble copTa MHTEHCHBHOTO
THTIA TaKXXe JIOIDKHBI OBITh OT3BIBUMBBIMH K OpOIIEHUIO M ONTHMAaJbHBIX 103 yaoOpeHuit. Copra
MIICHUIBI TBEPJOW MOJDKHBI MMETh TONYO3MMBIA 00pa3 >km3HH. Ha opomaempIx paBHHHHBIX TeppH-
TOPUAX Y MOJTYO3UMBIX COPTOB IMIIEHUIIBI TBEPAOH, BBHIKOJOCHUBIINXCS B ONTHUMAaJIbHBIE CPOKH, YpOXKaii-
HOCTh OOBIYHO BbICOKasA. [lo Mepe Toro, kak Mex(asHbI NHEepHOA KOJIOIIECHHS-OILIOA0TBOPEHHS
MPOUCXOANUT TIPU ONTHUMAIBHON TeMIlepaTrype, O3epHEHHOCTh KOJIOCAa TOBBINIACTCS, a TaKXKe IMEePHO]
HaJMBa 3¢pHA YBEITUYNBACTCSA. B paBHUHHBIX paiioHax A3epOaiipkaHa OpoIIeHHE CIeAyeT MPOBOIUTH HE
MO KaJICHIApPHOMY IUIaHy, a Mo (pazaM pa3BUTHS pacTEHMii: B KOHIIE BECEHHETO KYILICHHUS, B KOHIIE
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BEIXOa B TpyOKy M B (asze MoinouyHOH croenoctu. HoBble copTa pekoMeHAyeTcs BbIpalldBaTh Ha
PaBHUHHBIX palilOHaX Ha BEICOKOM arpo()OHe U C ONTUMAJIbHBIMH yCIOBUSMH OpPOILIECHUS.

Kniouegvle cnoea: nwenuya meepoas, adanmueHOCHb, YPOIHCAUHOCHb, KA4ecmeo 3epHa,
noJyo3umblii

CREATION OF "IDEAL" TYPE DURUM WHEAT (T. durum Desf.) VARIETIES FOR
IRRIGATION CONDITIONS

ZEYNAL AKPAROV', KHANBALA RUSTAMOV'*", MEHRAJ ABBASOV'
!Genetic Resources Institute of ANAS; °Azerbaijan Research Institute of Crop Husbandry

The article summarizes the study results of the new short- and medium-stemmed varieties of durum
wheat of various origins under irrigation conditions at the Terter RES of Research Institute of Crop
Husbandry carried out during period 2016-2020. As a result of many years of studying of the
agrobiological traits and characteristics of durum wheat the intensive variety types "Korifey-88",
"Jomerd-90", "Salvarty" "Agdara", and “Zafar”, which were distinguished by stable productivity, average
height and a set of other agrobiological characteristics were created. It was analyzed the history of the
creation of the theoretical foundations for the model of "ideal type" varieties in wheat. It was noted that
the variety model should cover all phenotypic and genotypic traits, taking into account agro-ecological
conditions. New varieties of durum wheat should have a wide adaptive potential and plasticity. They must
withstand the influence of a wide range of biotic and abiotic environmental factors, as well as have high
quality cereals and pasta. New varieties should be medium early, to form a stable harvest in conditions of
water shortage, be resistant to frost, drought, low and high temperatures, lodging, pathogens and pests. In
new varieties of durum wheat, productive tillering should be high, the plants should be uniform in height.
There should be no difference between the size of the main spike and the additional spikes from the
lateral stems.In intensive type varieties, the potential yield and grain quality indicators should be high.
And adaptive varieties should be distinguished with a stable yield and grain quality. New varieties of the
intensive type also need to be responsive to irrigation and optimal fertilization rates. Durum wheat
varieties must have a semi-winter lifestyle. In irrigated flat areas, semi-winter durum wheat varieties,
heading at optimal times, yield is usually high. As the interphase period of earing-fertilization occurs at
the optimum temperature, the grain number of the ear increases, and the duration of grain filling period
increases. In the lowland regions of Azerbaijan, irrigation should be carried out not according to the
calendar plan, but according to the phases of plant development: at the end of spring tillering, at the end
of booting and milk ripeness phase. New varieties are recommended to be grown in plain areas with a
high agricultural background and with optimal irrigation.

Keywords: durum wheat, adaptability, yield, grain quality, semi-winter
Capa taqdim etmigdir: Taner Akar, PhD, professor
Redaksiyaya daxil olma tarixi: 18.05.2021.
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YK 635.657.14:631

POJIb TEHO®OHJIA YEYEBUIDbI (Lens culinaris Medik.)
B KAYUECTBE UCXO/JIHOI'O MATEPHAJIA B CEJIEKIIUA
ASBEPBAU/KAHA

KAMNJIA HIUXAJIMEBA

HUnemumym I'enemuueckux Pecypcoe Hayuonanvroii Axademuu Hayx Azepbatioscana,
AZ 1106, Azepbatioxcan, e. baxy, npocnekm Azaonvie 155
kamila53@mail.ru

I'1o6anbHbIe M3MEHEHUs1 KJAMMATA B CTOPOHY MOTEIVIEHWS] NMPHUBOAST K TOMY, YTO BCE OoJbliiue
TepPUTOPHH TePHOAMYECKH TOABEPraioTcsl Bo3JeiicTBHIO 3acyxu. B c¢Bsi3M ¢ 3TUM B 3emJieleauu
HMeeTcsl He0OXOAMMOCTh PACIIMPEHHS] 30HbI BO3[e/BIBAHHS 3aCYyXOYCTOHYMBBIX KYJIbTYP, K YHCIY
KOTOPBIX OTHOCHTCSI M Ye4YeBULA, KaK 3¢pPHO0000Basi KyJbTypa. Bo MHOIUX Ce/IbCKOX035/iCTBEHHBIX
pernonax AsepOaiiizkaHa, MOABepP:KEHHBIX NMEPUOAMYECKHM 3acyXaM, B MOcJeAHHe ToIbl MPOUCXOAUT
YBeJIMYEHHE NMOCEBHBIX ILIOINALEH IO 3TOH KyJbTYPOIL,KAK OJHOI U3 3aCyXO0yCTOMYMBBIX M Kapo-
CTOMKHUX cpeau 3¢pH00000BbIX. CTAThS COEP;KUT 0030P HANIPABJIEHMIA 10 cOOPY, H3YYEHH IO, IPUYMHO-
7KEHHIO U MOJIE3HOCTH HCIO0JIb30BAHMA TeHO(OHIA 3¢PHOO00OBBIX KYJIbTYP B CEeJEKIHOHHBLIX HAIIPAB-
Jenusix. [IpoBenénnble uccae 0BaHUs MOKA3AIN.YTO OJHOH M3 OCHOBHBIX 3a/1a4 CeJIEKIMM SIBJIsIeTCsI
noa0op MOAXOASIINX COPTOB U (pOPM € BBICOKOH YPOXKANHOCTHI) M CO3IaHHE HOBBIX COPTOB (ojiee
NPUTOAHBIX /I8 MEXaHU3MPOBAHHOI YOOPKH - BBICOKOPOCJIBIX € BHICOKHM NPUKPEIJICHHEM HUKHHX
0000B, APYKHO CO3PEBAIOLIUX U HEOCHINAIOIIUXCS, 2 TAKIKE YCTOHYMBBIX K TPUOHBIM, 0aKTepHAIbLHBIM
H BHPYCHBIM 3a0oJieBaHusIM. C y4eTOM Tpe0OBaHWI HACTOSILIEr0 BpeMeHH M ATrPOKJIMMATHYECKOIo
NOTEHIHAJIA CTPAHBI 32 MOC/IeIHHE T0/ibl B KOJJICKIMIO BKJIIOYEHbI 0K0J10 450 00pa3LoB yeuyeBHIIbI,
NpeICcTaBIeHHbIX IKCIEeAUIUOHHBIMH c0OpaMH, MECTHBIMM U CeJeKIHOHHBIMHM COPTAaMH € HM3BecT-
HBIMH CBOWCTBaMM, COOPAHHBIMHM CO BCEX PErHOHOB pecHmy0JIMKH W ee HeKOTOpble WHTPOXYLHPO-
BaHHbIe 3apy0eskHble GopMbl H3 MeKIyHAPOIHOr0 HayYHO-UccIen0BaTe1bcKkoro nenrpa ICARDA. B
CTaThe NPEACTABJICHbI Pe3yJbTAaThl AaHAIM3a JTUTEPATYPHBIX U COOCTBEHHBIX MHOI'0JICTHHX JAHHBIX B
00J1aCTH TeHeTHKHU U (GU3HO0JIOTHH YedeBUIIbI IPUMEHUTEIbHO K HATIPABJIEHUSAM CeJIEKIIMM KYJIbTYpbl.
CresiaHo 3aK/I04eHHe, YTO B HACTOsIIee BpeMsi HAKOIUIEH 00/IblIIOH 00beM IeHeTHYeCKHX 3HAHMIA,
KOTOpble MOKHO 3()PeKTUBHO MCIIOJIb30BATH MPH CO3JAHUU HOBBIX COPTOB 3TOil KYyJbTYpbl. [loaTomy
A5 NOBbILIeHNs 3(peKTHBHOCTH CeJIEKIMOHHOIO NMpolecca Ye4eBUIbl He00X0IUMO UX CYllleCTBEHHOE
ycunenue. Ilo akTyaJbHBIM HanpabJ/IeHHSIM CeJIeKIMH CO3AaH HOBBIH copT 4YedeBHUbI “Kacmun”,
KOTOPBIH (JIarono/Iy4Ho npoués rocy1apcTBeHHOe COPTONCIbITaHNe U pailonnpoBaH B 2017-M roay.

Knwueevie cnosa: Anmepou, yeueeuuya, copm, cenemuuecKkue KouieKkyuu, UCHHble CE/1eKUUoHHble
npu3Haxku

BBEJIEHHUE

Mcnonb30BaHue FeHETUYECKUX PECYPCOB PACTEHUI Ul CO3/aHUsl YJIyULIEHHBIX KYJIbTYp U
COPTOB, AJaNTHPOBAHHBIX K CIEHU(PUIESCKUM YCIOBUSM KOHKPETHBIX arpodKOCHCTEM, UMEET
KJIIOYEBOE 3HAYCHHME Al 00ecledeHUs: MPOJOBOJILCTBEHHOM O€30MacHOCTH M yCTOMYMBOIO
IIPOU3BOJICTBA CEbCKOXO3SIICTBEHHBIX KYJIbTYP.

Jns peanuzany  MPOJIOBOJIBCTBEHHOW IPOrpaMMbl CTPaHbl TPOMAJHBIM MOTEHIMAIOM
00na1a0T 3epHOO000BBIE KYJIbTYphl, HanOOJIe€ PAaCIpPOCTPAHEHHBIMU M3 KOTOPBIX SIBISIOTCS
daconb, TOpoX, HYT M YeueBUIA. DTH KYyJbTYpbl XapaKTEPH3YIOTCS BBICOKHM COJEpKaHHUEM
O€NKOB, KJIETYAaTKH, Pa3IUYHbIX BUTAMHUHOB M aMHHOKMCIIOT, a TaKKe 00JafaroT OOJbIION
HHEPIreTUYECKOM LIEHHOCThI0. 3epHOOO0OBBIE BXOJIAT B MPOIYKTOBYIO KOP3UHY, HCIIOJIB3YyEMYIO
npu pa3pabdoTKe CTPATETuii CONEHCTBHS B 00SCIICUCHUH HACEIICHUS TIPOIOBOJIBCTBHEM B paMKax
BcemupHoii npo/10BOIbCTBEHHON mNporpammbl (DnekTpoHHbIH pecypc, 2018). OnHu ucnosib-
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3yIOTCSl KaK B NUTaHUM HACEJIEHUs, TaK M B KayeCTBE KOpMa Ul CElIbCKOXO3AHCTBEHHBIX
KUBOTHBIX. Takke OHM UMEIOT U HEMAJIOBA)XHOE arpOTEXHUYECKOE 3HaYCHHE, 00oTraIas noYBy
a30ToM arMoc(epbl M ABIAACH XOPOUIMMH NPEIIIECTBEHHUKAMHU JUIsl MHOTUX KYJBTYp
ceBoobopoTa. 3epHOO000BBIC KYJIBTYPHI ABIAIOTCSA OCPEKIUBHIMU U SKOHOMHBIMH «X035€BaAMU»
Ha nosie. OHM yJIydlIaloT MOYBY, & COOTBETCTBEHHO, SIBISIOTCS OTIMYHBIMU IMPEALIECTBEHHH-
KaMH Juisg MHOTUX KyJbTyp (Kynuos u ap., 2014).

CoueTanne MOYBEHHO-KIMMATHUYECKUX YCIOBHM B Pa3IMUHBIX pernoHax Hamed Pecry0-
JMKH HEPEIKO CKJIAJIbIBACTCS HEONArompUsATHO JUIS CEIbCKOXO3SHCTBEHHBIX PACTEHUH, 4YTO
IPUBOAUT K 3HAYUTEIBHOMY CHHXEHHIO YPOXKA€B M JaXKe IMOJHOW IMOenH pa3HbIX KYJbTYD.
[TosTOMy Tpu CeleKIMHM HOBBIX COPTOB OOJIBIIIOE BHUMAHUE YJAEISIETCS OLEHKE CTEIEeHU
YCTOMUMBOCTU UX K IKCTPEMAaJIbHBIM YCIOBHSM (3aCyX0-, COJe-, *KapOyCTOHYMBOCTU U T.I.).
Peaxius pacteHuii Ha 3aCyXy HE CBOJUTCS K U3MEHEHHUIO KaKHX- TO OTJCJIBHBIX MPOIECCOB MIIN
CBOWCTB, a 3aTparuBaeT BCE CTOPOHBI KU3HEAECATEIBHOCTH pacTeHHWil. B mo3HaHum 3TOrO
CJIO)KHOTO SIBJICHUSI TIPEICTABISIET WHTEPEC M3Y4YCHHE OTICNbHBIX 3BEHBEB META00IM3Ma,
00yCIIOBIMBAIOIINX PA3IMYHYI0 CONPOTHUBISEMOCTh OPraHU3MOB HEJOCTATOYHOMY YBIIaXKHE-
HUt0. [IMrMEHTHBI KOMIUIEKC pACTUTENILHOTO OpPraHM3Ma OTHOCUTCS K YHCIy CHCTEM,
OTJIMYAIOIIUXCS] 3HAUUTEIbHOM 4yBCTBUTEIBHOCTBIO K M3MEHSAIOLMMCS YCI0BUsAM cpelsl. [lox
BIMSHHEM 3aCyXW WM BOJHOTO CTpecca NPOMCXOIUT CHIKCHHE COACP)KaHUS 3eJICHBIX
IIUTMEHTOB, OCJAa0JEeHNEe MPOYHOCTH CBSI3U XJOpOoWIa C JUIOMPOTEUIHBIM KOMILIEKCOM
MeMOpaH XJIOPOIIACTOB, MaJAeHUE UX (POTOXUMHUYECKON aKTUBHOCTH (Y IOBEHKO H 1p., 1995).

VY4uThIBas MEPCIEKTUBHOCTD U LIEHHOCTh KOJUIEKLUI 36pHOO000BBIX KynbTyp B MHCTUTYTE
I'enetnueckux PecypcoB HAHA ¢ 2003 roma mpoBonsTcsi paboTa MO BBISIBIECHHIO, cOOpY,
BOCIIPOU3BOJCTBY M OXpaHe reHO(OHJa OT YHUUTOXKEHUS, a TAKXKE 10 U3YyUYEHHUIO M HMCIOJIb30-
BaHUIO 00pPa3llOB YEUEBHIIbI, KAK M IPYTUX 3¢pHOO00OBBIX KYJIbTYp. ITO MECTHBIC H CEIECKIIMOH-
HbIE€ COPTA C U3BECTHBIMU CBOWCTBaMM, U3 Pa3HbIX MECTOOOUTAHMH Ul MAaKCUMAJIbHO MOJHOU
NPEJCTaBICHHOCTH (PEHOTUITMYECKOTO, SKOTUIMYECKOT0 M TEHOTUIHYECKOTo pa3HOoo0pasus
reHooH/1a 3epHOO0OOBBIX.

YeueBuna sBisieTcss OJHOW M3 Haubojee paclpOCTPAaHEHHBIX 3e€pHOO00OBBIX KYJIBTYp B
MHUpPE M OTHOCUTCS K 4YMCIy BaKHEHIIMX OOOOBBIX KyJbTYp M HMMEET OOJIbIIOE HapOIHO-
X034HiCTBEHHOE 3HaueHue. CeMeHa ee XapaKTepHU3YIOTCS BBICOKMM cojepkaHueMm Oenka (27-
36%), B KOTOPOM COJEP)KaTCsl MOYTH BCE HE3aMEHHMbIE AMUHOKMCIIOTHI, a TAKKE€ BUTAMUHbI
rpynmnsl B. Baxna deueBuIa u Kak KOpMOBasi KyJbTypa, OCOOCHHO B 3aCyIUIMBBIX 30HaX. B
KOPM yIOTPEOJIAIOT COJIOMY, MSIKHUHY, OTXOZbl HOJYYEHHBbIE NPU COPTUPOBKE CEMSH, CEHa U
3€JIEHYI0 Maccy.

UYeuesnna nutesas (Lens culinaris Medik.) — 3T0 MEJKHI, CHIBHO BETBSIIIUKCS OJIHOJICT-
HUK BBICOTON 31-56 cM C MepHCTOCIONKHBIMHM JUCThSIMU HECYIIMMHU Ha KOHIE LENKHUH YCHK,
HEB3paYHbIMU O€JIBIMU MJIM TOJyOOBaThIMU IIBETKAMU M KOPOTKUMHU 000aMH, COAEpKAIIUMHU 110
1-2 ymiiomeHHBIX JIMH30BUAHBIX ceMeHH. OKpacka CEeMsiH BapbUpPYeTCs OT CBETJIO-3€JICHOM 0
YEPHOM.

ITo nanubiM PAO, B 2010 rogy B Mupe ee moceBbl 3aHUMANHU 4,2 MJIH. Ta, a BaJIOBOH cOop
3epHa cocTtaBuil 4,6 MiIH. TOHH. OCHOBHBIMM IIPOM3BOJUTENSIMU 4eueBULbI sABIsAtoTcS Kanana
(1947 teic. T), UHOusa (900 toic. T) u Typuus (447,4 teic. T) (FAOSTAT). B Hacrosimiee Bpemst
1oceBbl YeueBHUIlbl B Hatleil Pecnyonuke 3anumarot Bcero 1300 Thic. ra.

OcHOBHas IpUYMHA CIOKMUBIIETOCS MOJIOKEHUSI — OTCYTCTBHE MHTEpeca K BO3/EIbIBAHUIO
KyJbTYpPBI Y IPOU3BOJUTENEN CENbXO3MPOAYKIIMH U3-3a HECOBEPILIEHCTBA OOJIBIIMHCTBA CYIECT-
BylOIIUX copToB. K 4nciy MX IJaBHBIX HEJIOCTATKOB BEIyIIME CIELUATUCTBI OTHOCSAT HU3KYIO,
HECTa0MIFHYI0 YPOXKAaHHOCTh W HEJOCTATOYHYIO TEXHONOTWYHOCTH (Poroxkwmua, 2006). 3T0
00yCJIOBJICHO TaKUMH OMOJIOTMYECKMMHU OCOOCHHOCTSAMHU DPACTEHHHM KYJIbTYpPbI, KaK CHJIbHas
BETBUCTOCTh, TOHKOCTEOEIBHOCTh U CBSI3aHHAsl C HUMH IOJIETaeMOCTb, HU3KOE MPUKPEIUICHNE
nepBbIX 0000B, ciabas KOHKYPEHTOCHOCOOHOCTh MO OTHOIIEHHIO K COPHOM pPacTHTEIbHOCTH,
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HU3Kas TOJIEPAHTHOCTh K TepOUIuaaM, HEPAaBHOMEPHOCTh CO3PEBAHMSI, pacTpeCKUBaHUE O000B 1
OCBITIAaHUE CEMSH, HU3Kasl yCTONYMBOCTh K aOMOTUYECKUM U OMOTUYECKUM CTpeccopaM. B coBo-
KYITHOCTH 3TO W OIpenessieT BhIOOp OCHOBHBIX BEKTOPOB CEJIEKIIMH YE€UYEBHUIIbI, HAIIPABICHHBIX
HAa CO3JaHHE COPTOB HOBOTO TIOKOJEHHS, MAaKCHUMaJbHO COOTBETCTBYIOIIMX 3alpocam
COBPEMEHHOT'0 CENTbCKOXO03SIICTBEHHOTO IIPOM3BOCTBA.

Kak wu3BecTHO, COBpeMEHHBIE COpPTa 3epHOOOOOBBIX KYJIBTYp XOpOIIO PAacTyT Kak Ha
TJIOIOPOJIHBIX, TaK M Ha OeaHbIX mouBax ¢ pH ot 5,0 1o 7,5. K Tomy ke 3TO BRICOKOTTPOU3BOIH-
TeNbHBIA 0MO03aBOJ MO (PUKCALUU a30Ta BO3AyXa. A30T UX KOPHEBBIX U MOKHUBHBIX OCTATKOB
MIPAKTUYECKH HE BBIMBIBAETCS, T.K. MUHEPAJIN3YEeTCs MOCTENEHHO, B TeUueHue 3-5 JeT.

[To cpaBHeHHIO ¢ APYrUMHU 3epHOOOOOBBIMH KyJIbTYpaMH BO MHOTHX CEIbCKOXO3SHCT-
BEHHBIX 30Hax PecmyOnuku, monBepkeHHbIX mnepuoandeckoit 3acyxe (Illupman, ['oOycran,
IOxnast Myranb, HaxusiBanckas AP), mpoucXoauT yBelInueHUE MOCEBHBIX IIOMIAAEH MO HYT U
YEUEBHIIbI, KaK OJTHUX M3 CaMbIX 3aCyXOYCTOWYMBBIX U KaPOCTOMKHUX CPeAH 3€pHOBBIX 00OOBBIX
KYJbTYD.

Jlns noBbiieHust 3 HEKTUBHOCTH CEJIEKIMH Y€4EeBHUIIbI HEOOXOIMMO BECTH LieJICHANpPaBIICH-
HBII TTOMCK HOBBIX MCTOYHHUKOB BBICOKOW MPOJYKTUBHOCTH, KPYITHOCEMSHHOCTH, YCTOWIHMBOCTH
K OMOTHYECKMM U aOMOTHYECKUM CTpeccopaM. BbIBeaeHHEe HOBBIX COPTOB COOTBETCTBYIOIIMX
VUYUTHIBAEMBIM TapaMeTpaMm, OasupyeTcs B TEPBYIO OdYepelbh Ha Pa3HOOOpa3HH HCXOIHOTO
Mmatepuana. CrneayeT Takke OTMETUThb, YTO MOJABISIONIEe OONBIIMHCTBO PalfOHUPOBAHHBIX
COpPTOB 36pHOO0OOBBIX KYJIBTYpP BBIBEICHO METOAAMH WHIUBUAYATHHOT'O U MAaCCOBOTO 0TOOpA.

OCHOBHOH 1IeNBI0 HamIe paboThl OBLIO BCECTOPOHHEE H3YUEHHE KOJUICKIIMH OOpa3lioB
YEeueBHIIbI U BBIICJICHHE HamOOJee IEHHOTO HCXOJHOTO0 MaTepuasna JUisl WCIOJIb30BaHUS B
CEJIEKIIMOHHBIX IIporpaMMax.

MATEPHUAJI U METO/JbI HCCJIEJOBAHUM

NccnenoBanusi MECTHBIX OOpaslOB uedeBHUIBI W3 Kosuiekiuu Harmonamsaoro I'eHOaHka
AzepbaiipkaHa ¥ HHTPOIYIIMPOBAHHBIX 00Pa3I0B Ye€UYEBHIIbI, MOMy4YeHHBIX U3 ['enOanka ICARDA,
MPOBOJIMIINCH HA ONBITHOM Yy4acTKe AMNIIEPOHCKOW DKCrepuMeHTaabHO [Ipon3BonCTBEHHON 0a3bl
Nuctutyra I'enetnuecknx PecypcoB HAHA. Kimmar AmnmiepoHa - KIMMaT YMEPEHHO TEIUIBIX
MOJIyIIYCThIHb U CYXHMX CTelel. JIeTo cyxoe »kapkoe, OCeHb TEIUIas COJHEYHas, 3uMa Msrkas. Ha
KJIMMaT OoJibllioe BiusHUE oka3biBaeT Kacnmiickoe Mope. ONBbITHBIN y4acTOK HAXOJHUTCS Ha BBICOTE
80 m Hax ypoBHEeM Mopsi. bonee 8 mecsieB (¢ Mapra Mo OKTSOph) Ha AMIIEpOHE - 3acylUINBEIC. B
MepUOJ] BEreTalu 3epHOO00O0BBIX KYJIbTYp MOA3MMHHUX CPOKOB CEBa, BBIMAJAIONINE 3[E€Ch OCAIKU
He 00eCreUMBaAIOT X HOPMAJbHOTO Pa3BUTHS M IO3TOMY IOCEBBI HYXKIAIOTCSI B MCKYCCTBEHHBIX
MOJIMBAaxX HE MEHee 5 pa3 B MEepUOJ C Masl IO MIOHb. B 11enoM kimmaruieckue yciaoBusi AmiepoHa
JUI KyJbTYp 3€PHOBBIX M 3€pHOOO00OBBIX SIBISIIOTCS SKCTpeMalbHbIMH. [lecuanbie, cepo3émHO-
Oypsle TOUBBI AmiepoHa OeIHBI OCHOBHBIMH THUTATEIIBHBIMHU AJIEMEHTaMH (230ToM, (ochopom).
[ToceBbl HY>KHAIOTCS B €XKETOAHOM BHeCeHUH (HOCHOPHO-KATUIHBIX yIOOpEHH OCEHBIO
(cymepdocdar, u3 pacuera — 200-250 kr/ra), kamuiabIX (Kamwit-pocdar 100-115 kr/ra) u a30THBIX
(a3ot1 90 kr/ra) ynoOpeHuii B MOJIKOPMKY BECHOH.

[ToceB komIEKIMOHHBIX 00Opa3lOB NPOBOAMIM B TpeTheil aekane HosOps 2019 roxa,
BpyuHy10. BMecTe ¢ komuekuusiMu Apyrux ¢hopM ObLTH U3ydeHbI 48 HOBBIX 00pa3IlOB UYeUEBUIIbI
nonydyeHHbIX u3 [ICARDA. U3 Hux 24 sBustorcss oOpazliaMyd KPYNMHOCEMEHHOI'O 3JIUTHOIO
nutomHuka (LIEN-L-20) u 24 3acyxoycroitunBoro TtonepantHoro nutomHuka (LIDTN-20).
CranmaproM B3sTM Ui KPYIMTHOCEMEHHBIX (OpPM UYEUYEeBHIBI — COPT «Ap3y», a mis
MEJIKOCEMEHHBIX — HOBBIN copT «Kacmun». Hawano mpopacranus ormeuanu 15-20 nexaOps,
BCXOXKECTh ceMsiH 25-28 nexabps, Hadaso 1BereHus — 20 anpesnsi, HojJHOe IBeTeHHE - ¢ 3 1o 10
Mmas. Co3peBaHue CeMSH y pa3HBIX OOpa3loB 4YeueBHUIbI HaOmomanoch ¢ 10 mo 15 wurioHs.
Konnexkunonusie 00pa3iibl Ue4EBUIbI U3y4Yaal U OLEHUBAIM B COOTBETCTBUM C METOAMYECKUMU
ykazanusmu u knaccupukatopom ICARDA (Descriptors for Chicpea,1993).
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[IpoBogmiM CTPYKTYpHBI aHAIW3 pPACTEHUH 10 IIEHHBIM CEJICKIIMOHHBIM MPU3HAKAM,
OTIPEIEISIONIMM CEMEHHYIO TPOAYKTHBHOCTh W TPUCIIOCOOJICHHOCTh K MEXaHM3HPOBAHHOMY
BO3/IeNbIBaHUI0. boTaHnueckoe onucaHue, U3y4eHHe U OLIEHKY BceX 00paslioB OCYIIECTBISUIN MpU
CpPaBHEHUHU CO CTaHAApTaMu. VI3Mepsuti BBICOTY PACTEHHUsSI OT MOYBBHI JO €ro BBICIICH TOUKU (CM),
BBICOTY MPUKPEIUICHUS HIDKHETO 000a (CM), YHCIIO0 MPOAYKTUBHBIX BETBEH, YMCI0 0000B HA OJTHOM
pacTeHnu, Maccy CEeMsIH ¢ oJTHOTO pacteHus, maccy 100 cemsH (T). B Tedenue BereTauu mpoBOAUIH
¢deHonornueckrie HaOMOACHNS U OTMEYAITH MPOAOIKUTEILHOCTh MEK(a3HBIX IEPUOIOB.

PE3YJIBTATBI U UX OBCYXKJIEHUE

[TockonbKy OHOM U3 OCHOBHBIX 33/1a4 CENEKIIUU SBIISCTCS TOI00D MOAXOIAIINX 00pa3IoB
YEeUueBUIIbI C BBICOKOW YpOXKAMHOCTBIO M CO3JaHUE HA UX OCHOBE HOBBIX COpTOB, Ooiee
MPUTOIHBIX i MEXaHU3UPOBAHHON YOOPKH — BBICOKOPOCHBIX, C BBICOKUM MPUKPEIUICHUEM
HIDKHUX 0000B, IPY’KHO CO3PEBAIONINX M HEOCHINAIOMIMXCS, a TAK)XKE YCTOWYUBBIX K FPUOHBIM,
OaKkTepuaTbHBIM U BUPYCHBIM OOJIE3HSIM, HAMH BCECTOPOHHE M3yUYanach KOJUICKIIHS YCUCBHIIbI.

BereranmonHslii mepuos y CTaHZapTHOTO oOpasma- copta Ap3y cocraBuin 195 cytok, a y
KOJUICKIIMOHHBIX 00pa3LoB €ro IMpoJOLKUTENFHOCTh BapbupoBana B mpenenax 200-205 cyTok.
Cpennsisi BBICOTa paCTEHUI Y CTAaHAAPTHOTO COPTa YEUEBHIIBI COCTAaBUJIA 55 CM, a Y KOJUIEKIIMOHHBIX
o0pa3noB ot 41 10 63 cM. Beicota npukpernsienus HIKHero 600a y cranaapra coctaBuia 23 cm, ay
KOJUICKITMOHHBIX 00pa3ioB 12-23 cm. Yucno 6000B ¢ OHOTO pacTeHHUs y CTaHAapTa cocTaBmia 94
IITYK, a Y KOJUIEKIMOHHBIX 00pa3noB ot 37 mo 152. Macca 100 cemsiH y cTaHaapTHOro oopasia
cocraBwia 4,7 T, a y KOJUIGKIIMOHHBIX 00Pa3I0B MUHUMAJIBHOE 3HAYeHHE — 2,7 T, MAKCUMAJIBHOE —
6,1 r. Macca ceMsiH ¢ eauHUIIBI IIONIAAM y copTa Ap3y coctaBuia 422,0 T, a 3TOT NOKa3aTelb y
KOJUICKITMOHHBIX 00pasiioB BapbupoBai ot 112,5 r. mo 700,0 r. Ilo Macce cemMsiH ¢ OeNsIHKA ObLIH
BBIJICNICHBI TIPEBOCXOSIINE CTAaHAAPTHBIA copT Ap3y cremyromue oOpasusr: 6002/7716/4-10
(508,6), x2013-119-14 (436,1), x2011s-63-18 (700,0) (Tad. 1).

Bereranuonnslii nepuox y crangaptHoro copra — JKacmuH cocraBun 190 cyrtok, a y
KOJUICKITMOHHBIX 00pa3ioB oT 195 mo 206 cytok. CpenHsis BbICOTa PaCTEHUH Yy CTaHAAPTHOTO
COpTa KPacHOM YedeBHIIBI COCTaBWIIA 52 CM, a Y KOJUIEKIIMOHHBIX 00pa3mnoB oT 37 mo 63 cm.
Bricota mpukperuieHus HikHero 006a y craHgapta coctaBuwia 16 ¢M, a y KOJUIEKIIMOHHBIX
obpasnoB 10-22 cm. Yucno 6060B ¢ 0HOTO pacTeHMs Y CTaHAapTa cocTaBwia 78 MITyK, a Y
KOJUICKIIMOHHBIX 00pa3lioB MEHsUIOCh B mpenenax 65-221. Macca 100 ceMsH y cTangaprta coc-
taBwia 4,5 T, a y KOJJICKIIHOHHBIX 00pa3Ii0B MUHUMaJIbHOE 3HaYCHHE cocTaBmia 2,1 T, Makcu-
MasibHOe — 4,9 1. Macca cemsiH ¢ enMHUIBI Tuiomaan y copra XKacmun cocrasuia 350,0 T, a 3TOT
nokasaresb y KOJUIEKIIMOHHBIX 00pa3iioB BapsupoBai oT 145,5 1. no 481,7 r.Ilo macce cemsiH ¢
JIEJISTHKU OBUTH BBIZICIICHBI MPEBOCXOJISIINE CTAaHAAPTHBIN copT JKacMuH clieayronume o0pasifbl:
6206/8461/3-5 (421,0), LRIL-21-50-1-1-1-/DPL62/12-2 (430,8), 6994/DPL62/2-7 (481,7),
75/7700/6-8 (427,7) (Tad. 2).

B pesynbrate u3yuyeHus: coprooOpasiioB YeueBHIIbI ObLIH BBIIENEHBI MEPCIIEKTHUBHBIE (HOPMBI,
KOTOPBIE MOTYT OBITh C YCIIEXOM HCTIOJIb30BaHBI, KAK UCXOIHBIA MaTepHall IJIsl CEIIEKIIMHA Y€UCBHIIBI.
O6pasupr 6002/7716/4-10, x2011s-63-18, 6206/8461/3-5, 6994/DPL62/27, ILL 10690 otnuuumnch
3HAYUTEIBHOMN BHICOKOPOCIIOCTHIO, YUCIIOM 0000B ¢ PACTEHHSI M MACCOM CEMSH C ICIISTHKH.

CornacHo umeronieiicss nHGopMalnu, y 3TOH KyJIbTypbl coAepKaHue Oelika MOI0KUTEIHHO
KOPpPEJIUPYET C pa3MEpPOM CEMSIH, XOTsI YPOBEHb CBsI3M HEBBICOK (fHOBa u ap., 2011). He Tompko
pa3Mep CeMsiH, HO M IIBET CEMEHHON KOXXypbl B OOJBIION CTEMEHH OMpeNeisieT BOCTpedo-
BAaHHOCTb KYJbTYypbl Ha MOTPEeOUTETHCKOM phIHKE. CeMeHHas KOXKypa 4YedeBHIbl umeeT 4
OCHOBHBIX 1[BETA: YEPHBIN, KOPUUHEBBIN, CEPBIN U 3E€JICHBIN.

B mHactosimiee Bpemsi OOJBIIMHCTBO COPTOB YCUEBHIIEI B MHPE MMEIOT CEMEHHYIO KOXYpY,
KOTOpasi TEMHEET MpPU XPaHEHUH, a MPH KyJIWHAPHONH 00paboTKe CTAaHOBUTCS KOPUYHEBOW HIIU
TEMHOKOPUIHEBOU. DTO OMpPENeseTCs] MPUCYTCTBUEM TOJMU(EHOIBHBIX COCIMHEHUHN U3 Kiacca
TaHUHOB.
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Okpacka ceMs10JIe KOHTPOJIMPYETCS y YEUEBUIIBI TPEMSI OCHOBHBIMH T'eHaMu: Y (3KEJITBIN),
B (xopuuneBbiii) u Dg (TemHOo3eneHblil). [IBoitHas momuHaHTHass komOuHanus BBYY
OmnpeAesieT OpPaHXKEBYIO OKpacKy CeMsJoJIel, KOTOpas XapakTepHa [JIs KpacHOCEMSHHOMN
yeueBuilbl (Emamiand et al., 1996). B Hameil koieKuy Toxke UMEIOTCS TaKue 00pasiibl, OJIUH
13 HUX copt JKacMuH.

I'eHernka 3acyXOyCTOMYMBOCTM YEUYEBMIbI CEMYAC TaK K€ aKTUBHO M3Yy4aeTcs,, HO Ipak-
THUYECKU OTCYTCTBYIOT JIaHHBIE O XapaKTepe HacIeAOBAaHUS YCTOMYMBOCTH K 3aCOJICHHOCTH,
JIe(UIUTY TUTATEIHHBIX BEIIECTB U TOKCUYHOCTH TOYBBI, XOTS B poje Lens BBIABICHBI ()OPMEI,
ycToiumBhIe K 3TUM abuoctpeccopam (Fratini et al., 2011).

He meHee Ba)XHO TPOBOAWTH CEJICKIIMIO MU HA YCTOWYMBOCTH K OOJE3HSM. Y HYEUEBUIIBI
HanboJiee pacHpOCTpaHEHHBIMHU 3a00JICBAHHMAMH SIBIISIIOTCS pKaBUWHA, (y3apro3, aCKOXHTO3,
AHTPAKHO3 U Jp.

CenekIuio 1 MpOM3BOJICTBO YCUEBHUIIBI B Halllel CTpaHe HEOOXOAUMMO MHTECHCU(UIIUPOBATH.
B Hamiell KOMIEKUMM HMMEIOTCS LEHHBIE HCTOYHUKH MPOAYKTUBHOCTH, KPYHMHOCEMSHHOCTH,
BBICOKOPOCIOCTH, KOMITAKTHOCTH KYCTa, YCTOMYMBOCTH K (h)y3apruo3y M aCKOXHUTO3Y.

[TpoGnema BBICOKOTO KadecTBa 3€pHA aKTyalbHA AJI BCEH TPYIIBI KYyJIbTYp U HEMOCPE-
CTBEHHO CBSI3aHAa C HAIPaBJICHHEM HMX HCIOJb30BaHMS. B 4acTHOCTH, y YE€UEBHUIIBI KauyeCTBO
3epHa Ui THIIEBON MPOMBIIIJICHHOCTH TMPEAINoiaraeT BRICOKOE conepkanue Oenka (1o 35%),
KPYITHOCEMSIHHOCTh, IIBET 3€pHa M BKYCOBBIE KauecTBa. BBIABICHO, YTO cojaepkaHue Oeika B
CEeMEHax KOJUICKIIMHU B IIEJIOM BapbHpyroTcs B MHTEpBaie 22,1-34,9%, a tpuntodan - 90-235 mr
B 100 r. U3 BBIZICIICHHBIX HAMU OOPAa3I[OB YEUEBHIBI OTOOPAHBI AUTHBIC PACTEHUS W CO3IaHbBI
OTJICIIbHBIC JTUHHH.

3AK/IIOYEHHUE

B nocnennue roasl B KOJJIEKIMIO 3epHOO0000BBIX KynbTyp MHcrutyTa I'eHeTmueckux
PecypcoB HAHA BxiroueHo okosio 450 oOpa3iioB 4eueBHIIbI, TPEICTABICHHBIX YKCIICTUIIUOH-
HBIMU COOpaMH, MECTHBIMM M MHTPOAYLUPOBAHHBIMU copTaMHu U (opMamMu Mex1yHapoIHOrO
HayuyHo-ucciaenoBaTenbekoro neHtpa [ICARDA, u3 KOTOpbIX B pe3yjibTaTe IPOBEIEHHBIX
UCCIIEIOBaHUM OBUIM OTOOpaHbl O00pa3libl YEYEBUIbl, OTIMYMBILUECS BBICOKOPOCIOCTHIO,
BBICOTOH NMPHUKpPEIICHUsT HIKHETo 000a, Maccoit 100 ceMsH UTaKkke Maccoi 3epHa ¢ ICISTHKH.

Crnenyer OTMETHUTh, YTO CEMEHHON MaTepual HEKOTOPBIX (pOpPM YedeBHIIbI, BbIICINBLIINXCS
KOMIUIEKCOM XO3SMICTBEHHO LIEHHBIX IIPU3HAKOB, B TOM YHCJIE 3aCyXO- M aCKOXHTOYC-
TOWYMBOCTBIO OBbLII Pa3MHOXEH U NepelaH Uil KOMIJIEKCHON OLIEHKH (epMEpCKUM X034HCTBaM
Jbxanunabanckoro, Canesiackoro, Kycapckoro u I'abanunckoro paitonos PecryGnuku.

WcnpiTanyusg MECTHBIX UM HWHTPOAYLHMPOBAHHBIX COPTOB M (DOPM MO3BOJWIM BBISIBUTH Psij
NEPCHEKTUBHBIX HAMpPaBJICHUH A LIMPOKOTO BHEAPEHHUS HMX B NPOU3BOACTBA, a TaKXKe JUIs
LIEJICHAIIPaBJICHHOTO MCIOJIb30BAaHUAB KAaYeCTBE MCXOJHOI0 MaTepHallia B CEJIEKIIMOHHOM IIpPO-
1ecce JJ1s MOIy4eHHUs! HOBBIX COPTOB YEUEBUIIBI.
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AZORBAYCAN SELEKSIYASINDA MORCIMOK (Lens culinaris Medik.) GENOFONDUNUN
ILKIN MATERIAL OLARAQ ROLU

KAMILO SIXOLIYEVA
AMEA Genetik Ehtiyatlar Institutu

Qlobal iglim doyisikliyi, biitiin boylik sahalorin vaxtasiri quraqliga moruz galmasima gotirib ¢ixarir.
Bu baximdan okingilikda quraqliga davamli bitkilarin, hoamginin onlardan biri kimi marcimayin da akin
saholorinin geniglondirilmosina ehtiyac vardir. Azerbaycanda quraqlia moruz qalmis kond tasorriifati
regionlarinda, son zamanlar bu bitkinin denli-paxlalilar arasinda quraqliga vo istiliys davamli kimi okin
saholori artirtlir. Moaqalo donli-paxlali bitki genofondunun toplanmasi, dyronilmosi, ¢oxaldilmasi vo
seleksiyada shamiyyatli deracads istifads olunmasi istigamatlori barasinde malumati ohats edir. Aparilmig
tadqiqatlar gostorir ki, seleksiyada asas moaqsadlordon biri, yiiksok mohsuldarliga malik sort vo formalari
sogarok, sahado bitkilorin alt paxlalari hiindiirde yerloson, hiindiirboylu, paxlalar1 eyni vaxtda yetisorok
yera tokiilmayan, hamginin gébalok, bakteriya va virus xastaliklorine davamli olmaqla, mexaniki yigima
yararli yeni sortlar yaratmaqdir. Miiasir dovriin taloblori vo 6lkenin son illordaki aqroiglim potensiali
nazeoro alinaraq kolleksiyaya, ekspedisiyalar noticesindo yigilan, respublika regionlarindan toplanmis,
xiisusiyyatlori malum yerli seleksiya sortlar1 vo Beynslxalq tadqiqat morkezi ICARDA-dan introduksiya
olunmus xarici formalardan ibarst olan 450-ys qodor mercimok niimunosi daxil edilmisdir. Maqalado
seleksiyada istifado etmok mogsadi ilo, marcimak bitkisinin genetika vo fiziologiya elm sahalorindoki
odobiyyat molumatlar1 ilo barabar, ¢oxillik todgigatlardan alinan goxsi elmi naticolor togdim olunmusdur.
Belo noticaya golmoak olar ki, hal-hazirda boyiik hocmds toplanmis genetik biliklordon yeni bitki
sortlariin alinmasinda effektiv sokilds istifado etmak olar. Ona gérs do marcimayin seleksiya prosesinin
effektivliyinin yiiksoldilmosi mogsadilo onlardan istifado etmok vacibdir. Seleksiyanin aktual istiqamaot-
lorine uygun olaraq moarcimoyin yeni “Jasmin” sortu alinmisdir ki, o da dovlat sortsinagini miivoffo-
qiyyatlo kegarak 2017-ci ilds rayonlagdirilmisdir.

Acar sozlor: Abseron, marcimak, sort, genetik kolleksiyalar, qiymatli seleksiya alamatlori
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ROLE OF LENTIL GENEPOOL (Lens culinaris Medik.)
AS AN INITIAL MATERIAL FOR BREEDING PROGRAMS IN AZERBAIJAN

KAMILA SHIKHALIYEVA
Institute of Genetic Resources of ANAS

Increasing global temperature recently leads to climatic changes towards more drought conditions
over large areas, so drought resistant plants should be wider cultivated. Lentil is a drought resistant crop,
commercially cultivated in many regions of the Azerbaijan with periodic droughts. The article contains an
overview of aspects of collection, study, augmentation, conservation and utility of the gene pool of
legumes in breeding. Studies have shown that one of the main tasks of breeding is the selection of
suitable varieties and forms with high productivity and development of new varieties more suitable for
mechanical harvesting - tall with high attachment of lower beans, maturing along with nonshattering, as
well as resistance to fungal, bacterial and viral diseases. Taking into account the requirements of the
present time and agroclimatic potential of the country in recent years, about 450 accessions of lentil were
included into collection, presented by expedition collections, local and breeding varieties with known
properties, collected from all regions of the country and some introduced varieties obtained from
International research center ICARDA. Results of analysis of published data and many years long term
research on the physiology and genetics of lentil for breeding were presented in article. Concluded that
currently the large amount of genetic knowledge has accumulated, which could be effectively used to
breed new lentil cultivars. So, they should be used in order to increase the improvement efficiency of
lentil breeding. According to the current requirements of breeding we produced the new variety of lentil
"Jasmin", which successfully paseed the state variety trials and released in 2017.

Keywords: Absheron, lentil, variety, genetic collections, valuable breeding traits
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UOT 575.630

ABSERON SORAITIND® NOXUD (Cicer arietinum 1..) GENOTIPLORININ
GOBOLOK XOSTOLIKLORINO DAVAMLILIGININ FITOPATOLOJI
TODQIQI

SOIDO HOSONOVA'*, AFOT MOMMODOVA', SEVINC NURIYEVA!, SUDABO HOSONOVA®

1. AMEA Genetik Ehtiyatlar Institutu, AZ 1106, Azadhq pr., 155, Baki §., Azorbaycan Respublikasi
seidehesenova86@gmail.com
2. Sumgayit Déviat Universiteti, Azorbaycan Respublikasi, Sumqayit s., AZ 5008, 43-cii mahalla

Tadqiqat isindo noxud bitkisinin (Cicer arietinum L.) ICARDA-dan introduksiya olunmus yeni
sortniimunalorinin  mohsuldarhq gostoricilori va gobalok xastaliklorine davamhihigr struktur
analizlori va fitopatoloji iisulla qiymatlondirilmisdir. Noxud bitkisinin 50 sortniimunasindd 20%
askoxitoz vo 40% fuzarioz (Fusarium oxysporum f. sp. ciceris), 15% pas xastaliyi vo 10% qida mad-
dalori catismazhg askar olunmusdur. Har bir genotipdo bitkinin hiindiirliiyii, paxla sayi, bitkida
dan say1, 100 toxumun Kkiitlasi vo iilmumi mahsuldarhq slamatlari tadqiq olunmus, bu gostaricilor
iizra yiiksok variasiya qeydo alinmigdir. Niimunalor arasinda Flip13-128c¢ va Flip13-122c¢ hiindiir-
boylulugu ilo forqlonmis (92 sm), Flip13-52c¢ vo Flip13-55c¢ bir bitkids paxla sayma (171 adad),
Flip13-79¢ 100 toxumun kiitlasina (49,4q), Flip13-56¢ isa bir bitkido mahsuldarhgina (95q) gors an
yiiksak gostoriciys malik olmusdur. Fitopatoloji qiymatlondirms zamam Flip13-28¢, Flip13-36c,
Flip13-56¢, Flip13-65c, Flip13-66¢, Flip13-72¢, Flip13-74c, Flip13-10S¢, Flip13-128¢c, Flip13-161
niimunalorinds 1-2 bal fuzarioza, Flip13-28¢, Flip13-83c, Flip13-86¢ niimunalorinds iss 2 bal
askoxitoza yoluxma askar olunmusdur. SPSS kompiiter proqram vasitasilo klaster analizi apanl-
mig, nilmunslor xastoliyo davamhilhi@ina vo mohsuldarhq gostoricilorino gors qruplasdirilmisdir.
Noticoda 3 klaster alimmusdir. Birinci klasterds yerlason 23 niimuna (Flip13-26¢, Flip13-32¢, Flip13-
33c¢, Flip13-39¢, Flip13-43c, Flip13-48c, Flip13-52¢, Flip13-54¢, Flip13-57¢, Flip13-58c, Flip13-59c,
Flip13-64c, Flip13-86¢, Flip13-89¢, Flip13-98¢, Flip13-102¢c, Flip13-106¢, Flip13-108c, Flip13-123c,
Flip13-128¢, Flip13-161c, Flip13-122¢) orta mohsuldar orta davaml, ikinci klasterds yerloson 21
niimund (Flip13-24¢, Flip13-30c, Flip13-31¢, Flip13-35c¢, Flip13-36¢, Flip13-50c, Flip13-53¢, Flip13-
55¢, Flip13-56c¢, Flip13-65¢, Flip13-66¢, Flip13-67c, Flip13-69¢, Flip13-76¢, Flip13-83c¢, Flip13-93c,
Flip13-105c, Flip13-120¢, Flip13-72¢, Flip13-74¢, Flip13-28c) yiiksok mohsuldar vo az davaml,
ticiincii klasterds yer alan 6 niimund (Flip13-47¢, Flip13-79c¢, Flip13-80c, Flip13-81¢, Flip13-109c¢)
is9 yiiksak davamh va yiiksok mahsuldar kimi qiymatlondirilmisdir. Fitopatoloji qiymatlondirma va
struktur analizlori naticasindos Flip13-33c¢, Flip13-35c¢, Flip13-47¢ Flip13-52¢, Flip13-54c¢, Flip13-55c¢
Flip13-75¢, Flip13-79¢, Flip13-80c, Flip13-81c, Flip13-109¢ xastoliyo davamlihiina vo mohsuldar-
higina gors yiiksak perspektivli niimunalor kimi qeyds alinmisdir.

Acar sozlor: noxud, Cicer arietinum, mahsuldarlq, askoxitoz, fuzarioz, klaster analizi

GIRIS

Noxud diinyada becarilon ilk bitkilordon biridir. Bu bitkinin Gen morkozi olaraq Sorqi
Araliq donizi bolgasi gostarilir (Akgin, 1988).

Azorbaycanda miiasir toloblora cavab veran, Respublikanin miixtolif bolgalori tigiin = stres
amilloring, xastolik vo zararvericilora qarst davamli, yiiksok mohsuldarliga vo texnoloji gostori-
ciloro malik yeni noxud sortlarinin yaradilmasina bdyiik ehtiyac vardir.

Qeyri-infeksion xastoliklorin asas sabablarindon biri qida ¢atismazligidir. Torpaqda bitkinin
gida elementlorinin ¢atismazligindan miixtolif xastoliklor omolo golir. Bitki normal qidalanma-
diqda zoiflayir, davamliligi azalir. Belo bitkilor mikroorganizmlor vo zororvericilorlo daha tez
sirayatlonir (Agayev, 2016).

Diinyanin digor 6lkslorinds oldugu kimi Azaorbaycanda da noxudun mohsuldarligin1 azaldan
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osas biotik amil gdbolok xostolikloridir (askoxitoz, fuzarioz, pas vo s.). Bitkilordo bunlarin
hamisina dayanigli bir genin olmamasi naticosindo bitkilorin davamliligi zaman kegdikco azalir.
Xostoliyin inkisafi vo soviyyosi iglim sortlorindon asili olub, daha ¢ox qapali, yagish, nisbi
rlitubatin yiliksok oldugu isti havalarda daha da ytiksalir (Benzohra et al. 2012; Chen, 2016).

Fusarium oxysporum noxud istehsal edilon orazilords yayilir vo mohsuldarligi 10-40% asagi
salir. Patogen bitkinin olmamasia baxmayaraq illorlo torpaqda yasaya bilir, buna goére do
miibarizo aparmaq ¢ox c¢otindir Xostoliyin yayilmasinda xiisusilo yagis onomli bir amildir
(Jiménez-Diaz et al., 2015; Fierro, 2019).

Askoxitoz xostoliyini térodon Ascochyta rabiei osason sahodoki bitki galiglarinda vo
toxumlarda yasayir ona goro do ilk cucortilordon baglayaraq bitkinin biitiin inkigaf
morholalorindo moéveud olur (Ali et al., 2013). Xastolik bitkinin yarpaq, gévdo vo paxlalarinda
miisahido edilir (Pande et al., 2005). Miibarizo iiclin tarla tomizliyi, ndvboli okin, tomiz
toxumdan vo kimyovi dormanlardan istifado edilir, lakin on tosirli metod xostoliyo davamli
sortlarin yaradilmasidir (Bokhari, 2011; Armstrong-Cho et al., 2005).

Davamli sortlarin yaradilmasi xostoliklorin yayilmasinin garsisinin alinmasinda miihiim
todbirlordondir. Bitkinin ona ixtisaslagmig xastolik tordicilori ilo bilavasito kontakta oldugu vaxt
yoluxmamasi sortun xostoliyino qarst davamliliginin géstoricisidir (Agayev, 2016).

Xosta bitkilordo mohsuldarliq azalir (Ozdemir, Karadavut, 2003; Erdemci, 2012). Xostoliya
davamli niimunolorlo aparilmis todqiqatlarda payiz vo ya erkon yazda okilon noxud
niimunalarinin mohsuldarligr gecokinlors gore daha yiiksok olmusdur (Ghazanfar, 2010; Akdag,
2001). Italiyada aparilan todgiqat isindo payiz okinlorindo bitkilorin daha yaxs: inkisaf etdiyi
lakin xastaliys davamliligin daha vacib oldugu qeyd olunmusdur (Saccardo et al., 2000).

Noxud bitkisindo bitkinin boyu, bitkido budaqlarin sayi, paxla vo toxum sayi, toxumun
kiitlasi, bioloji mohsuldarliq vo 1000 toxumun kiitlasi kimi gostaericilor mohsuldarliga tosir edir.
(Akdag, 2001).

Bu todqiqat isindo magsad bazi noxud sortniimunslorinin gébolok xastoliklorine davamliligi vo
xostoliyo davamliligla olagoli olan mohsuldarliq vo digor gostoricilorin variasiyasmin dyronilmasi,
xostoliyo davamli niimunslorin miioyyon olunmasidir. Yiiksok mohsuldar vo davamli niimunolor
yaxs1 formalar kimi qiymotlondirilorok yeni sortlarin alinmasinda istifads olunacaqdir.

MATERIAL VO METODLAR

2019-2020-ci illords tarla soraitinde noxud genotiplorindo gobolok xastoliklori vo qida
catismazliginin qiymotlondirilmosi AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi-
Tadqgiqat Bazasinda aparilmigdir. Niimunolor normal (suvarma) soraitdo becarilmis, sopin sxemi
lizro corgoarast mosafo 45 sm, corgonin uzunlugu 2 m vo bitkilorarasi mosafo 5 sm togkil
etmigdir. Noxud toxumu dorinliyi 5-7 sm olmaqla nom torpaga sopilmisdir. Vegetasiya miiddoti
boyunca bitkilor lizorindo morfoloji (¢igoyin sayi, rongi vo s.) vo fenoloji (ilk ¢ixis, 50%
cicoklomo vo s.) miisahidolor vo gobolok xastoliklorino siraystlonmonin fitopatoloji qiymatlon-
dirilmoasi aparilmigdir. Tam yetisdikdon sonra har niimunadon 10 bitki kokiindon ¢ixarilaraq 9
osas mohsuldarliq elementino (bitkinin hiindiirliiyli, mohsuldar gévdaslarin say1, bir bitkido olan
paxlalarin say1, bir bitkido olan toxumlarin say1, bir bitkids olan toxumlarin kiitlosi, 100 toxumun
kiitlasi, bir paxlada olan toxumlarin say1, paxlanin eni vo uzunlugu) goérs struktur analiz edilmis
vo miiqayisali sokilds tohlil olunmusdur. Xoastoliys yoluxma va davamliliq BMi-nin tortib etdiyi
skalaya osason aparilmisdir.

10%-0 qodor — 0 bal;

11-25%-0 qodar — 1 bal;

26-50%-9 qador — 2 bal;

50%-don artiq — 3 bal.

Sortniimunolori mohsuldarliq gostericilori vo gobalok xastoliklorilo yoluxmasina gors
qruplasdirmagq {igiin klaster analizi UPGMA (Unweighted Pair Group Metod Using Arithmetic
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Average) metodu Evkilid genetik mosafasi osasinda aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Okin payizda (noyabr ayinda) aparilmig, sopin materiali olaraq ICARDA-dan introduksiya
olunmus yeni formalar (50 niimuno) goturiilmiisdiir. Noxud niimunolorindo ¢icoklomo fazasi
8.05-20.05, paxla omologolmo fazasi 21.05-29.05 tarixino tosadiif etmisdir (Cadvol 1).
Niimunolords bitkilorin hiindiirliiyli 57-73 sm olmus, I vo II doracali mohsuldar budaqlarin say1
2-3 odad toskil etmisdir. Oyranilon niimunalords bir bitkids olan paxla say1 69-171 adad, birinci
paxlanin yerlosdiyi hiindiirliik 13-31 sm, paxlanin eni 1,2-2,0 sm, uzunlugu 1,7-2,9 sm, 100
toxumun kiitlesi 20,5-49,4 q olmusdur. Noxudla aparilmis tadqiqat isinde 100 toxum kiitlasinin
28,2-36,9 q oldugu geyd edilmisdir (Singh et al., 2017).

Cadval 1
Noxud niimunslarinds biomorfoloji gostoricilorin variasiyasi
Géstaricilor Min. Maks. Orta qiymat, | Orta kvadratik Sti.ltlstlk. .
+ konarlanma | shomiyyatlilik
Cicoklomo tarixi 8.05. 21.05 15.05 12 *x
Paxla amals galma 21.05 29.05 25.05 11 A
tarixi ’
Bitkinin hiindiirliiyii, sm 57,0 92,0 74,5 1.1 *k
I-ITI daracali govdalarin 2,0 4,0 3,0 16 **
say1, adad ’
I paxlanin hiindiirliiyii, 13,0 31,0 22,0 0.6 Hok
sm ’
Bitkids paxlalarin say, 69,0 171,0 120,0 *
0,2
adad
Paxlanin eni va 1,2 1,7 1,4 0,5 *
uzunlugu, sm 2,0 2,9 2,5
100 toxumun kiitlasi, q 20,5 95,1 57,8 0,3 *
Bir bitkida 176,0 330.5 341,2 1,1 *
mdhsuldarhgq, ¢
1 m*-do mohsuldarhq, q 644,3 988,2 816,2 0,8 **

Todqgiqat zamani yeni noxud niimunslori yerli standart “Normin” sortu ilo miiqayisali
oyronilmisdir. Bir bitkinin mohsuldarlig1 17,6-95,1q, 1m*-do mohsuldarliq 144.1-530.5q arasinda
doyismisdir. Flip13-33c, Flip13-35¢, Flip13-47c, Flip13-52¢c, Flip13-54c, Flip13-55¢, Flip13-
79c, Flip13-80c va Flip13-81c niimunalori mohsuldarliq gostoricilorino gors standartdan {istiin
olmusdur. F.13-24¢ (74 sm), F.13-28 (75 sm), F.13-30c (72 sm), F.13-31c (73), F.13-43c (80
sm), F.13-122¢ (91 sm), F.13-128c (92 sm) niimunolori isa boyunun hiindiirliiyiino goro
standartdan {stiin olmuslar. G.Singh vo homkarlar1 noxud niimunslori tlizerinde apardiglari
todqigat igindo bitkinin hiindiirliiyliniin 39,6-46,3 sm, M. Altinbas vo homkarlari isa 60,7-68,4 sm
arasinda doyisdiyini qeyd etmisdir (Sing et al., 2017; Altinbas, 2003). Odabiyyat molumatlari ilo
miigayisado se¢diyimiz bu niimunalori hiindiirboylu adlandirmaq olar. Hiindiirboylu niimunalor
tosarriifatlarda mexaniki y1§im {i¢iin yararli oldugundan seleksiyagilarin diggotini calb edir.

Niimunolor arasinda Flip13-128c vo Flip13-122¢ hiindiirboylulugu ilo forqlonmis (92 sm),
Flip13-52¢ va Flip13-55c bir bitkido paxla sayna (171 adad), Flip13-79¢ 100 toxumun kiitlosine
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(49,4q), Flip13-56¢ iso bir bitkido mohsuldarligina (95q) gors on yiiksok gdstoriciyo malik olmusdur.

Noxud niimunalarindan Flip 13-67c, Flip 13-74c, Flip 13-89c¢, Flip 13-93c, Flip 13-69c, Flip
13-72¢ va Flip 13-79c¢ toxumlarinin iri kabuli tipli olduguna gors (45,2-49,4 q) se¢ilmisdir.

Gobalak xastaliklorinin tadqiqi: Tobii yoluxma fonunda becorilon noxud sortniimune-
lorinds toxum, gévdo vo yarpaqglarda gobolok xostoliklori noticosindo yaranan lokolor miisahido
olunmugdur. Bitki bu lskalorin omals goldiyi hissslordon ocaqlar halinda qurumaga baslamus,
noticodo sahads bosluglar meydana golmisdir. Apardigimiz todqgiqat isindo noxudun 50 niimu-
nasinda 20% askoxitoz vo 40% fuzarioz, 15% kif xastoliklori va 10% qida maddolori catismazlig
askar olunmusdur (Sokil 1). Flip13-32¢, Flip13-36¢, Flip13-56c¢, Flip13-65¢, Flip13-66¢, Flip13-
72c, Flip13-74c, Flip13-106¢, Flip13-128c, Flip13-161 nlimunalorinds 1-2 bal fuzarioza, Flip13-
28c¢, Flip13-83c, Flip13-86¢ niimunslorinds iso 2 bal askoxitoza yoluxma askar olunmusdur.

45% -
40% -
35% -
30% -
25% -
20% -
15% -
10% -
5% -
0%

N N —
o S © =
= = o =
% = )
o & - 8
3 5 55
© - N
©
o

Sakil 1. Becarilon noxud sortniimunalorinds miisahids olunan
gobalok xastaliklorinin paylanma qrafiki

Fitopatoloji qiymatlondirmo zamani Flip13-33c, Flip13-35c¢, Flip13-47c, Flip13-52c, Flip13-
54c, Flip13-55c, Flip13-75¢, Flip13-79c, Flip13-80c, Flip13-81c, Flip13-109¢c, niimunslorindo
xostolik ya qeydo alinmamis ya da bozi yarpaqlarda lokslor soklinde miisahido olunmusdur.
Paxla vo toxumlarda yoluxma olmamisdir. Buna goro do bu niimunoslor davamli niimunalor kimi
geyds alimmisdir. Hor bir genotipds bitkinin hiindiirliyii, paxla sayi, bitkido donin say1, 100
toxumun kiitlesi vo timumi mohsuldarliq slamatlori tadqiq olunmus, bu gostaricilor iizro yiiksok
variasiya geydo alinmigdir.

SPSS kompiiter proqramu vasitosila klaster analizi aparilmig, niimunalor xastoliye davamliligina
vo mohsuldarliq gostaricilorine gora qruplasdirilmisdir. Noticado 3 klaster alinmigdir (Sokil 2).

Birinci klasterdo orta mohsuldar vo orta davamli 23 niimuno yerlogmisdir (Flip13-26c,
Flip13-32c, Flip13-33c, Flip13-39c, Flip13-43c, Flip13-48c, Flip13-52c, Flip13-54c, Flip13-57c,
Flip13-58c, Flip13-59c¢, Flip13-64c, Flip13-86c¢, Flip13-89c, Flip13-98c, Flip13-102c, Flip13-
106¢, Flip13-108c, Flip13-123c, Flip13-128c, Flip13-161c, Flip13-122c).

Ikinci klasterdo yiiksok mohsuldar va xostoliyo hossas 21 niimuna yerlosmis (Flip13-24c,
Flip13-30c, Flip13-31c, Flip13-35c, Flip13-36¢, Flip13-50c, Flip13-53c, Flip13-55c, Flip13-56c¢,
Flip13-65c, Flipl13-66¢, Flip13-67c, Flip13-69c, Flip13-76¢c, Flip13-83c, Flip13-93c, Flipl3-
105¢, Flip13-120c, Flip13-72c¢, Flip13-74c, Flip13-28c), liglincti klasterds yer alan 6 niimunada
(Flip13-47¢, Flipl13-79¢c, Flip13-75¢c, Flip13-80c, Flip13-81c, Flip13-109c) paxla sayi, bir
bitkido mohsuldarliq vo 100 toxumun kiitlosi vo hiindiirliiyli orta gostoricidon yiiksok olmusdur.
Bu niimunslarin yalniz yarpaglarinda yoluxma geydo alinmigdir, paxla vo toxumlarinda xostoalik
miisahido olunmamisdir. Qeyd olunanlart nozors alaraq bu klaster yiiksok davamli vo yiiksok
mohsuldar qrup kimi qiymatlondirilmisdir (Cadval 2).
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Sokil 2. Noxud niimunalarinin xastaliys davamhiligina va asas mohsuldarhq

B o 5

1 klaster

1l klaster

1 klaster

gostariciloring gors qruplasmasi

Cadval 2
Miixtalif klasterlorda qruplasmis noxud niimunalorinda gobalok xastaliklori,
gida catismazhig1 va struktur elementlorinin variasiyasi
5 Klastera daxil Bitkinin |1 bitkids olan |1 bitkids olan| 100 toxu-
*g olan genotip- Xastalik, bal hiindiirlii-| paxlalarin | toxumlarim | mun Kkiit-
< Iarin say1 yii, sm say1, adad kiitlasi, q Iasi, qr
Fuzarioz (1 bal),
I 23 Askoxitoz (1 bal) 62,5-92,5 | 69,2-140,4 21,6-63,2 25,1-25,6
Fuzarioz (2 bal),
Askoxitoz (2 bal),
11 21 Qida catismazhg (1 bal), 61,8-68,6 70,6-85,3 30,1-55,4 23,6-24,1
Pas (2bal)
I 6 Qida catismazligi (0 bal),| 75 4 o5 7 1120 4-145,5 60,6-752 | 26,6-28,5
Fuzarioz (0 bal )
NOTICOLOR

Todqiq edilon sortniimunslorin oksoriyystinin gobolok xostoliklorine orta dorocodo hossas

oldugu askar edildi. Yalmiz 11 genotipin (Flip13-33c, Flipl13-35c, Flipl13-47c, Flipl13-52c,
Flip13-54c, Flip13-55¢, Flip13-75c, Flip13-79c¢, Flip13-80c, Flip13-8lc, Flip13-109c) yiiksok
davamli oldugu tosbit edilmisdir.
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olunmasi yoluxma doracasinin iglim soraiti vo becarildiyi orazidon asililigini gostorir.

Klaster analizi noticosindo 6 niimunos Flipl13-47c, Flipl13-75¢, Flip13-79¢, Flip13-80c,
Flip13-81c, Flip13-109¢ yiiksok mohsuldar, hiindiirboylu vo hom do xostoliyo davamli kimi
secilmigdir.

Xostoliyo davamliligina vo mohsuldarligina goro yiiksok perspektivli  niimunoslor kimi
qiymatlondirilmis Flip13-81c, Flip13-109¢, Flip13-33c, Flipl13-35¢, Flipl13-47c, Flipl3-52c,
Flip13-54c, Flipl13-55¢, Flip13-75¢c, Flip13-79¢c, Flip13-80c genotiplori bitki tokmillogdirmo
programlarinda seleksiya materiali olaraq istifade edilo bilor.
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®UTOIATOJOTMYECKOE UCCJIEJOBAHUE YCTOMUYMUBOCTH K BOJE3HAM
I'EHOTHUIIOB HYTA (Cicer arietinum L.) B YCJIOBUAX ABIIEPOHA

CAUJIA TACAHOBA", AOET MAMEJIOBA', CEBUH/I’)K HYPUEBA',
CYJIABA TACAHOBA®
1. Uncmumym cenemuuecxux pecypcos HAHA
2. Cymeaumckuii I'ocyoapcmeennviii Yuusepcumem

B xone uccnenoBaHusi, HA OCHOBE CTPYKTYPHOTO aHajiM3a M (PUTOMATOJIOTHMYECKOH OLIEHKH, OBLIN
W3yUYeHBI MOKA3aTeIH YPOXKAHHOCTH M YCTOHYUBOCTh K TPUOHBIM 3200JICBAHUSAM HOBBIX COPTOOOPA3LIOB
uyta (Cicer arietinum L.) watpomyrmmpoBanHbix n3 UKAPIIA. B 50 obpasmax myTa BbIIBIEHO 20%
ackoxutosa u 40% ¢yzapuosnoro yesnanus, 15% 6oneznu pxkaBunHa U 10% HemocTaTka MUTATEIBHBIX
BEIIECTB. B Ka)XIOM TeHOTHIIE M3ydyalld BHICOTY PAaCTCHHUS, KOJUYECTBO 00OOB, KOMUYECTBO 3E€PEH B
pactennu, Maccy 100 ceMsH B XapaKTepUCTHKY OOIIEH MPOIyKTUBHOCTH, U TI0 3THM ITOKa3aTelsaM Oblia
3a(hUKCUpOBaHa BBICOKAs M3MEHUMBOCTE. Cpenn 00pa3ioB 1Mo BeICOKOpociocTH oTnuammnck Flipl3-128c
u Flip13-122 (92 cm), no xonmuvectBy 60008 Ha pactenue Flipl13-52¢ u Flip13-55¢ (171 mT.), mo Becy
100 cemsir Flip13-79c (49,4 ) u o BeIcoKo# ypoxkaiiHocth Flip13-56¢ (95 1). Bo Bpems ¢uromnaronoru-
geckoi oreHkn y obpasmoB Flipl13-28c, Flip13-36¢, Flipl13-56¢, Flip13-65c, Flip13-66¢, Flipl3-72c,
Flip13-74c, Flip13-105c, Flip13-128c, Flip13-161 6buto BoIsiBIEeHO 1-2 Ganma mopaxkeHus Gpy3apro3oM, a
y ob6pasuos Flip13-28c, Flip13-83c, Flip13-86¢ 2 Gamra mopakeHus ackoXuTo30M. KiacTepHbIii aHaTU3
OBLT BEITIOJNHEH C MCIIOIH30BAaHUEM KOMITHIOTEPHOH MporpamMMbl SPSS, i 00pa3Itel ObUTH CTPYIITHPOBAHBI
B COOTBETCTBHH C YCTOHYMBOCTBHIO K OOJNE3HSIM M MPOAYKTUBHOCTHIO. B pesynbrare OBUIO TONy4YEeHO 3
kJactepa. Pacnonoxennsie B mepBoM kiactepe 23 obpasua, (Flipl13-26¢, Flip13-32¢, Flip13-33c, Flip13-
39c¢, Flip13-43c, Flip13-48c, Flip13-52c, Flip13-54c, Flip13-57c, Flip13-58c, Flip13- 59c, Flip13-64c,
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Flip13-86¢, Flip13-89c, Flip13-98c, Flip13-102c, Flip13-106¢c, Flip13-108c, Flip13-123c¢, Flip13-128c,
Flip13-161c, Flip13-122c¢) 6but o1ieHEHBI KaK cpeaHeypOKaliHbIE W CpeTHEYCTOWUnBEIE, 21 oOpasemn u3
Broporo knacrepa (Flipl13-24c, Flip13-30c, Flip13-31c, Flip13-35¢, Flip13-36¢, Flip13-50c, Flip13-53c,
Flip13-55c, Flip13-56c, Flip13-65¢, Flip13-66¢, Flip13-67c, Flip13-69c, Flip13-76c, Flip13-83c, Flip13-
93¢, Flip13-105¢, Flip13-120c¢, Flip13-72¢, Flip13-74c, Flip13-28c) - kak BBICOKOYpOXKaifHBIC M Majo-
ycTorumBBIe, a 6 o0OpasuoB u3 tperhero kiactepa (Flip13-47c, Flipl13-79c, Flip13-80c, Flip13-8lc,
Flip13-109c) - xak BeIcOKOypoOKaitHble u Oone3HeycToiuuBsie. [1o pesyapTaTaM (QHUTONATOIOTUYECKOM
oneHkn u crpykryprHoro anammsa Flipl13-33c, Flip13-35¢, Flip13-47c, Flipl13-52c, Flip13-54c, Flipl3-
55¢, Flip13-75c, Flip13-79c¢, Flip13-80c, Flip13-8lc, Flip13-109c Oblmm oIleHEHBI KaK MEePCIEKTUBHBIC
BBICOKOYPO>KaifHbIe ¥ 00JIe3HEYCTOWYNBEIE 00pa3LEbI.

Knrouegvie cnoea: nym, Cicer arietinum L., ackoxumo3s, py3apuosnoe yséaoanue, Kiacmepuuli
ananu3

PHYTOPATHOLOGICAL STUDY OF DISEASE RESISTANCE AMONG GENOTYPES OF
CHICKPEA UNDER THE CONDITIONS OF ABSHERON

SAIDA HASANOVA", AFET MAMEDOVA', SEVINJ NURIYEVA ', SUDABA HASANOVA
1.Genetic Resources Institute of ANAS
2.Sumgayit State University

In the course of the study, new varieties of chickpea plant (Cicer arietinum L.), introduced from the
ICARDA were studied on the basis of structural analysis and phytopathological assessment of yield and
resistance to fungal diseases. Fifty chickpea accessions showed 20% ascochitosis and 40% fusarium wilt
(Fusarium oxysporum f. sp. ciceris), 15% mildew and 10% malnutrition. In each genotype, the height of
the plant, the number of beans, the number of grains per plant, the mass of 100 seeds and the
characteristics of the total productivity were studied, and high variability was recorded for these
indicators. Among the accessions, Flip13-128c and Flip13-122 (92 cm) distinguished themselves by the
height, Flip13-52c and Flip13-55¢ (171 pcs.) by the number of beans per plant, by the weight of 100
seeds - Flip13-79¢ (49.4 g) and by high yield Flip13-56¢ (95g). During the phytopathological assessment
the accessions Flip13-28c, Flip13-36¢, Flipl13-56c¢, Flip13-65¢, Flipl13-66¢c, Flip13-72¢, Flip13-74c,
Flip13-105c, Flip13-128c, Flip13-161 were infected with fusarium (1-2 points) and other accessions
Flip13-28c¢, Flip13-83 and Flip13-86¢ were infected with ascochitosis (2 point). Through cluster analysis,
the accessions were grouped according to disease resistance and productivity. As a result, 3 clusters were
obtained. Of which the 23 accessions located in the first cluster, (Flip13-26¢, Flip13-32c, Flip13-33c,
Flip13-39c, Flip13-43c, Flip13-48c, Flip13-52c, Flip13-54c, Flip13-57c¢, Flip13-58c, Flip13-59c, Flip13-
64c, Flip13-86c¢, Flip13-89c, Flip13-98c, Flip13-102c, Flip13-106¢c, Flip13-108c, Flip13-123c, Flip13-
128c, Flip13-161c, Flip13-122c) were rated as productive and resistant, in the second cluster 21 samples,
(Flip13-24c, Flip13-30c, Flip13-31c, Flip13-35c, Flip13-36¢, Flip13-50c, Flip13-53c, Flip13-55¢, Flip13-
S6c¢, Flip13-65¢, Flip13 -66¢, Flip13 -67¢, Flip13-69c, Flip13-76c, Flip13-83c¢, Flip13-93c, Flip13-105c,
Flip13-120c, Flip13-72¢, Flip13-74c, Flip13-28c) were evaluated as high productive and low resistant
and 6 accessions located in the third cluster (Flip13-47c, Flip13-79c, Flip13-80c, Flip13-81c, Flip13-
109¢) were evaluated as highly resistant and high productive accessions. As a result of phytopathological
assessment and structural analysis, the 11 accessions (Flipl3-33c, Flip13-35c¢, Flip13-47c, Flip13-52c,
Flip13-54c, Flip13-55c, Flip13-75c, Flip13-79c, Flip13-80c, Flip13-81c, Flip13-109¢c) were assessed as
disease-resistant and high-yielding.

Keywords: chickpea, Cicer arietinum L., productivity, ascochitosis, fusarium wilt, cluster analysis
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UOT 635.751:631.521.5
DAG KESNISININ (Bifora radians M. Bieb.) HOYATILIYININ TODQIQi

SABIR HOSONOV*, SEVINC A. MOMMODOVA

AMEA Genetik Ehtiyatlar Institutu, AZ 1106, Azadliq pr., 155, Baki 5., Azarbaycan,
hasanovsabir@92gmail.com

Tadqiqat isinds Respublikanin miixtalif ekoloji soraitlorinds Ordubad (SP1), Lerik (SP2), Ganca (SP3),
Sabran (SP4), Quba (SP5) rayonlar orazisinds yayilms Bifora radians M. Bieb. noviiniin senopopulya-
siyalarindan (SP) istifado edilmisdir. Todqigat zamam V.A.Cadayevanin modifikasiya edilmis
metodikasindan istifado edilmisdir. Bifora radians M. Bieb. néviiniin tabii yayllma saraitindo
toxumlarmin ciicormo intensivliyi, ciicormis toxumlarin sayi, populyasiyadaki toxumlarmm diametri
(sm), bir m>-da olan bitkilorin say1, bir m’-da olan toxumlarin sayi, bir bitkido olan toxumlarin say1
kimi gostaricilor 6yranilmisdir va bu gostaricilar illor iizra miiqayiso edilmisdir. Noviin hayatiliyina tosir
gostaron digor amillorin do rolu arasdirlmusdir. Bifora radians M. Bieb. noviiniin hoyatiliyinds
heterospermiya, miixtalif keyfiyyoatli toxumlarin amsls golmasi 6n planda durur. Bels toxumlar miixtalif
vaxtlarda yetisdiklori kimi, miixtalif miiddatlords do ciicorirlor. Siikiinat dovriinii ke¢irmis toxumlarm
asas hissasi yazda ciicorir. Temperatur-su rejimindan va toxumlarim miixtalif keyfiyyatliliyindon asih
olaraq ilk ciicartilor alindiqgdan sonra da toxumlarda ciicormalor geyds alinmisdir ki, bu da ekoloji
doyisiklik soraitindo noviin hayatiliyini tomin edir. Bifora radians M. Bieb. néviiniin bitkilorinin
toxumlariin siikunat dévrii bir ildon coxdur. Toxumlarin ciicorms qabiliyyati SP-don asih olaraq 78,0-
88,0% arasinda doyisir. Yabam Kesnisin senopopulyasiyalarinin toxumlarn iri olduqca ciicorms
qabiliyyatlori da yiiksak olur. Ekoloji sorait bitkilorin inkisaf dinamikasina ciddi tasir gostarir, onlarin
toxum mohsuldarhg: yiiksalir, névloraras1 ragabato qarst davamh olurlar. Bitkilorin yayilmasi v
yayilldiglar arazilordo uzun miiddat qalmalarina toxumyeyon hasoratlar cox ciddi tosir gostarirlor.
Arealda bitkilorin saymin nizamlanmasinda bioloji vo antrpogen tazyiq asas rol oynaywr. Burada
novlorarasi tozyiq ¢ox da boyiik rol oynamir. Beldliklo, yabam Kkesnis bitkilorinin inkisafi alverisli
soraitlords intensivlasir, bitkilor genis habitusa malik olurlar. Yabam kesnis néviiniin bitklori
fitosenozda patiyentlik hayatilik qabiliyyatino malikdirlor.

Acar sozlor: nov, toxum, senopopulyasiya, Bifora radians, dag kesnisi, hayatilik

GIRIS

Bifora radians M. Bieb. novii Coriandrum sativum L. ndviiniin ocdadi hesab olunur. Bu
barado ilk molumat Georq Franc Hoffman torofindon 1816-c1 ildo Genera Plantarium
Umbelliferarum jurnalinda cap olunmusdur. Bifora radians M. Bieb. kosmopolit novdiir. Bifora
cinsinin diinyada 3 névii (Bifora radiana, Bifora testiculata vo Bifora americana) movcuddur.
Bu cinsin téromosi olan Coriandrum-un noévlori diinyanin bir ¢ox olkolorindo (Qafgazda,
Krimda, Qara doniz otrafinda, Araliq donizi atrafinda, Kicik Asiyada, Iranda, Markozi Asiyada,
Simali Amerikada va s.) yayilmisdir (http://flora.nhm-wien.ac.at/).

Dag kesnisi (Bifora radians M. Bieb.) Azorbaycanda Xozor sahili ovaliqda, Bozqir yaylada,
Alazan ¢aymin otrafinda, Qubada, Nax¢ivan MR-do vo s. yerlordo yayilmisdir. Bu bitki Gonco
otrafinda az otlu topoalords, Talig daglarimin Zuvand ¢okokliyinin dag yamaclarinda, Naxg¢ivan
MR-in Ordubad rayonu orazisindo dag yamaclarinda daha genis yayilmisdir. Bifora radians M.
Bieb. isti sevan bitkidir, azotla zongin, azaciq duzlu galovi torpaqlarda bitir.

Koraviz fosilosine aid olan bu birillik sobzo bitkisinin gévdo vo yarpaglarindan tor sokildo
istifado olunur. Oziino moxsus xos vo koskin otri var. Miixtolif xdroklorda istifads edilir. Bu bitki
az otlu topoalordo vo dag yamaclarinda bitir. Mil kok sistemino malikdir. Torpagin dorinliyino
gedir vo orada saxolonir. Bu da onun quragliga doziimliliyiinii artirir. Yarpaqlart tiind yasildir,
cox xirdadir, lansetvari dilimlidir, {izori tiiksiizdiir. Govdolorinin hiindiirliiyti 30 sm-o ¢atir, cox
saxolidir, nazik, i¢i dolu sort govdolors malikdir. Cigok qrupu cox siiali ¢otirdir. Ag rongli,
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¢ohray1 calarli ¢cox xirda ¢igoklori var. Meyvalori iki toxumlu, ovalvaridir, toxumlar1 xirda vo
yastidir (Oliyev, 1997). Bifora radians 2n=22 xromosom sayina malikdir (boukapes, 2014).

Bifora radians M. Bieb. modoni ndvdon iki siial ¢otiri, az miqdarda meyvo omoalo gotirmosi vo
iri paylara ayrilmis laloksokilli yarpaqlarinin ¢igak ¢otirina qader olan hissesini shato etmasi ilo
forglonir (Diederichsen, 1996; http://luirig.altervista.org/flora/taxa/; http://flora.nhm-wien.ac.at/).

Todqiqatgilar gostorir ki, hazirda diinyada ocdadi Bifora radians M. Bieb.olan okin
kesnisinin (Coriandrum sativum L.) 27 novii yayilmigdir (Akhalkatsi, 2015). Kesnisin digor
bitkilorlo eyni arealda qorunmasi vacibdir (Akhalkatsi, 2015; Akhalkatsi et al., 2016). Bifora
radians M. Bieb. noviiniin plazmasindan digor novlorin yaxsilagdirilmasinda istifado etmok olar.
Bu név hom in situ hom do ex sifu soraitlords qorunmalidir. Hazirda bu bitki iizorinds
molekulyar todqiqatlar aparilmaqgdadir (Asanidze et al., 2014).

Bifora radians M. Bieb. alkoloidlarlo zongindir, qida ohomiyyatli olmaqla yanasi giiclii
antioksidantliq xassosino malikdir (Latrasse et al., 1991). Bu kesnis ndviindon miialico mogsadilo
istifads olunur, bazi yerlords bu bitkini elo “miialico kesnis otu” adlandirirlar (Ozgelik va b., 2005;
Djeridane et al., 2006). Tiirkiyodo kesnisin 2 novii yayillmigdir. Bu bitki antimikrob xassosino
malikdir (Wedge, 2008). Ondan modo xostoliklorinin miialicasindo istifado olunur (Baser vo b.,
1998). Bifora radians M. Bieb. insan orqanizmi {igiin zoruri olan digor kimyovi maddolorlo (efir
yaglari, flavanoidlar, sterinlor, sapaninlor, poliasetilen v s.) ds zongindir (Demirci va b., 2007).

Todqgigat isinin mogsodi miixtalif ekoloji soraitlordo yayilmis Bifora radians M. Bieb.
ndviiniin hayatda qalma yollarin1 vo imkanlarini aragsdirmaqdir.

MATERIAL VO METODLAR

Tadqiqat isindo Respublikanin miixtalif ekoloji soraitlorindo Ordubad (SP1), Lerik (SP2),
Gonco (SP3), Sabran (SP4), Quba (SP5) rayonlar1 orazisinds yayilmis Bifora radians M. Bieb.
néviiniin senopopulyasiyalarindan (SP) istifado edilmisdir. Todqiqat zaman1 V.A.Cadayevanin
(Yamaesa, 2016) modifikasiya edilmis metodikasindan istifado edilmisdir. Bifora radians M.
Bieb. ndviiniin tabii yayilma soraitindo toxumlarinin ciicorma intensivliyi, clicoarmis toxumlarin
say1 (zamanla), populyasiyadak: toxumlarin diametri (sm), bir m*-da olan bitkilorin say1, bir m*-
da olan toxumlarin sayi, bir bitkide olan toxumlarin say1 kimi gostericilor dyronilmis vo bu
gostaricilor illor {izro miiqayise edilmisdir (Yagaesa, 2016; Yagaesa u ap., 2016). Noviin hoyatda
qalmasina tosir gostoran digar amillorin do rolu arasdirilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bifora radians M. Bieb. ndviiniin hoyatiliyindo heterospermiya, miixtolif keyfiyyatli
toxumlarin omologolmosi 6n planda durur. Belo toxumlar miixtolif vaxtlarda yetisdiklori kimi,
miixtolif miiddotlordo do ciicarirlor. Bir il siikiinot dovrii kegirorok okilmis toxumlarin asas
hissosi yazda cucorir. Temperatur-su rejimindon vo toxumlarin miixtalif keyfiyyatliliyindon asili
olaraq ilk ciicortilor alindigdan sonra da toxumlarda ciicormolor geydo alinmigdir ki, bu da
temperatur-su rejiminin doyisikliyi soraitinds patiyentliyin olamatidir (codval 1).

Cadval 1
Bifora radians M. Bieb. noviiniin toxumlarinin ciicorma intensivliyi
Yeni ik Ciicartilorin say1
SP yigilmis ciicartilorin Toxumlarin
toxumlarin alinma tarixi 10 giin 20 giin 30 giin 40 giin ciicormo %-i
sopin tarixi sonra sonra sonra sonra
SP1 201V 2012 16 IV 2013 66 70 72 78 78
SP2 201V 2012 141V 2013 70 72 77 80 80
SP3 201V 2012 131V 2013 58 67 73 88 88
SP4 201V 2012 16 IV 2013 56 62 72 82 82
SP5 201V 2012 141V 2013 67 76 80 80 80
Qeyd: SP1 - Ordubad senopopulyasiyasi; SP2 - Lerik senopopulyasiyasi; SP3 - Ganco senopopulyasiyast;

SP4 - Sabran senopopulyasiyast; SP5 - Quba senopopulyasiyasi
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Codvol 1-don goriiniir ki, Bifora radians M. Bieb. novii populyasiyalar1 toxumlarinin
stikunot dovrii bir ildon ¢oxdur. Toxumlarin clicorma qabiliyyati SP-don asili olaraq 78-88%
arasinda doyismisdir. SP1-do (Ordubad populyasiyasi) 16.IV.2013-cii il tarixindo ilk ciicortilor
alindiqdan 10 giin sonra ciicartilorin say1 66-ya, 20 giindon sonra 70-9, 30 giindon sonra 72-ya,
40 gilindon sonra 1so 78-0 ¢atmigdir. SP2-do (Lerik senopopulyasiyasi) 14.1V. 2013-cii il tarixindo
ilk ciicortilor alindigdan 10 giin sonra ciicartilorin say1 70-9, 20 giindon sonra 72-yo, 30 giindon
sonra 77-y9, 40 giindon sonra iso 80-0 ¢atmisdir. SP3-do (Gonco senopopulyasiyasi) 13.1V.2013-
cii il tarixindo ilk clicartilor alindigdan 10 giin sonra ciicortilorin say1 58-9, 20 giindon sonra 67-
yo, 30 giindon sonra 73-9, 40 giindon sonra iso 88-0 catmisdir. SP4-do (Sabran senopopulya-
siyas1) 16.1V.2013-cii il tarixinds ilk ciicartilor alindigdan 10 giin sonra ciicartilorin say1 56-ya,
20 giindon sonra 62-yo, 30 giindon sonra 72-yo, 40 giindon sonra iso 82-yo c¢atmigdir. SP5-do
(Quba senopopulyasiyast) 14.IV. 2013-cii il tarixinds ilk ciicartilor alindigdan 10 giin sonra
cilicartilorin say1 67-yo, 20 giindon sonra 76-y9, 30 giindon sonra 80-o ¢atmis, sonraki dovrdo iso
clicormo bas vermomisdir. Codvaldon goriindiiyli kimi biitlin senopopulyasiyalarda yiiksok
doyiskonlik geydo alinmigdir. Bu ciir plastiklik iqlim soraiti vo senopopulyasiyanin 6ziinii borpa
mexanizmi ilo alagodar olaraq onlarin genotipinds formalasmisdir ki, bu da onlarin doyigkon
iqlim soraitlorindo hoyatda galmalarini tomin edir. Senopopulyasiylarin davamlilig1 ekoloji-
senotik qradientds (SP1-SP5) bitkids olan ¢i¢oklorin vo meyvalorin sayindan, potensial vo real
toxum mohsuldarligindan asilidir. Asagidaki codvoldo toxumlarin keyfiyyati vo senapopulya-
siyanin barpasi verilmisdir (codval 2).

Cadval 2
Toxumun keyfiyyati vo senopopulyasiyanin (SP) barpasi
Ciicormis
SpP toxumlarin L Ng M RM RTM
sayl1, (adadlo)
SP1 382 0,23+0,01 8,38 71,3 8,51 78
SP2 425 0,26+0,01 6,29 82,4 13,10 80
SP 3 603 0,32+0,01 12,51 140,2 11,21 88
SP 4 938 0,27+0,01 9,15 93,5 10,22 82
SP5 893 0,25+0,01 10,90 114,8 10,54 80

Qeyd: SP - senopopulyasiya; L - toxumlarin diametri (sm); Ng- bir m*-da olan bitkilorin say1, adod; M - bir m*-da
olan toxumlarin say1, aded; RM - bir bitkido olan toxumlarin sayi, aded; RTM - iimumi toxum mohsuluna goéra
reallagsmis toxum mohsulu, %.

Cadvoaldon goriindiiyli kimi yabani kesnisin senopopulyasiyalarinin toxumlart iri olduqgca
clicorma qabiliyyatlori do yiiksok olur. Ekoloji sorait bitkilorin inkisaf dnamikasina ciddi tosir
gostorir, onlarin toxum mohsuldarligi yiksolir, novlorarast rogaboto qarsi davamli olurlar.
Bitkilorin yayilmasi vo yayildiglar arazilordo uzun miiddst gqalmalarina toxumyeyon hogoratlar
cox ciddi tosir gostorirlor. Arealda bitkilorin saymin nizamlanmasinda bioloji vo antrpogen
tozyiq osas rol oynayir. Burada ndvlorarasi tozyiq cox da bdyiik rol oynamar.

Beloliklo do dag kesnisi bitkilorinin inkisafi olverisli soraitlordo intensivlasir, bitkilor genis
habitusa malik olurlar. Yabani kesnis noviiniin bitklori fitosenozda patiyentlik hoyatilik
qabiliyyatino malikdirlor.

Antropogen tozyiqin qarsist hamin arazilorin miioyyon bir hissasinin ¢aparlonmasi vo homin
hissays girisin qadagan edilmosi, bitki toplanmasinin miioyyon hadd soviyyasinds mohdudlas-
dirilmas1 bu bitkinin tohliikoyo moruz qalmasinin qarsisini ala bilor. Bitkilorin yaxsi inkisaf
edorok coxlu miqdarda toxum verdiklori illordo toxumlarin bir hissasinin yigilaraq sonraki
olverigsiz illordo reintroduksiyasi da senopopulyasiyalarin qorunub saxlanmasina yardim edo
bilor.
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HN3YYEHUE ) KU3HECIIOCOBHOCTU JUKOT'O BUJA KOPUAHAPA
(Bifora radians M. Bieb.)

CABUP T'ACAHOB*, CEBUHIX A. MAMEJOBA
HUncmumym eenemuueckux pecypcoe HAHA

B wuccrnenoBaHMsAX HMCNOIB30BaHBI LEHONMONYJSIUMK BUna Bifora radians M. Bieb. u3 pasnnynbix
9KoIIOTO-Teorpadudeckux yciuoBuii AzepOaiimkana — OpayOanckas nenonomysinus (SP1), Jlepukckas
(SP2), I'samxunckas (SP3), Illabpanckas (SP4) u I'yomuckas (SPS). B xoxe mccienoBaHUs HCIIOINb-
30Basiach Moau(uIpoBaHHas MeToanka B.A.YanaeBoii. M3yueHa MHTEHCUBHOCTh MpOpacTaHHUS CEMSH
Bifora radians M. Bieb. B eCTeCTBEHHBIX YCIIOBHSAX, KOIUYECTBO MPOPOCLINX CEMSH, TUAMETP CEMsH B
TIOMYIIAIMHA, KOJTMYECTBO PACTEHHII HA M°, KOJHYECTBO CEMSH HA M’, KOJHMYECTBO CEMSH CPAaCTEHH,
olIiee KOJIMYECTBO CEMSH, a TakXKe CeMEHHas MpPOAYyKTUBHOCTh. lIpoBeneH cpaBHHUTENBHBIN aHaIH3
MoKa3aTesiell MHOTOJIETHUX UccieoBaHui. B sku3HeHHol ctpaterun Bifora radians M. Bieb. Ha nepBblit
IUIaH BBIXOIUT TeTEpOCIepMHUsl U 0Opa3oBaHUE OOJBIIOTO KOJIMYECTBA CEMSIH Pa3IMYHOIO KayecTBa.
Takue cemMeHa co3peBalOT HECHMHXPOHHO, TaK )K€ NMPOpacTaioT B pa3Hoe BpeMsa. BONbIIMHCTBO ceMsH
HaXOJSIIUXCSd B COCTOSIHMM IOKOS IMPOPAcTaloT BECHOH. B 3aBUCHMMOCTH OT BOJHO-TEMIIEPATypHOIO
PEeKUMa U PA3IMYHOTO KauecTBa CEMsIH, HaOII01allach BCXOXKECTh CEMSIH M B MOCIIEIYIOLIIE CPOKHU TIOCIIe
HEPBBIX BCXOJOB, YTO OOECHEUMBAIO BBDKMBAEMOCTh B YCJIOBHAX SKOJIOTMYECKOW M3MEHUYMBOCTH. [le-
PHOJI TIOKOSI CeMsIH pacTeHuit pona Bifora radians M. Bieb. amutcs Ooniee roxa. B 3aBucMMOCTH OT
LEHOIOMYJISIIMA BCXO0XKECTh CEMSIH BapbHpoBana B mpenenax 78,0-88,0%. bynyunm kpynHeIMH, ceMeHa
JUKOI0 KOpHaHpa 00J1alalii BBICOKOI BCXOXKECTBIO. Y CIIOBUS OKPY’KAIOIIEH Cpelbl CEPhE3HO BIUSIIOT Ha
TUHAMHKY Pa3BUTHS PAaCTEHHM, MOBBIIIAETCS MX CEMEHHAs MPOAYKTHUBHOCTh, OHH CTAHOBSTCS YCTOWYH-
BBIMU K BHYTPHUBUAOBOW KOHKypeHIHH. Hacekomble, mHUTaloOmMecss ceMEHaMH, OKa3bIBalOT OOJIBIIOE
BIMSHUE HAa PACTEHHs, CIIOCOOCTBYS PACIPOCTPAHEHHIO CEMSH M PACIIUPEHHIO apeana B TEUYCHHE
JUINTENILHOTO BpeMeHu. buonornueckoe 1 aHTPOIIOTCHHOE JABJICHUE UIPAET KIIOYEBYIO POJb B PEryiH-
POBaHHM YHCICHHOCTH PacTeHUH B apeaje. MeXBHIO0Bas KOHKYPEHIH He urpaet 0oubiioil poiu. Takum
o0pa3zom, mpu ONarompHATHBIX YCIOBHSAX YCKOPSIETCS pa3BUTHE AMKOPACTYIIMX PacTeHUH KOpHAHIpPA,
pacTeHHus C JOCTaTOYHO OOMMHUPHBIM radbutycoM. C TOYKM 3pCHMS 3KOJIOTMYECKOM CTpaTeruy AUKHE
pacTeHus KOpUaHApa UMEIOT MATHEHTHYIO J)KU3HECIIOCOOHOCTh B (DUTOIICHO3aX.

Knioueevie cnosa: euo, uenononynayusa, cemena, Bifora radians M. Bieb., kopuanop,
JHCUBHECNOCOOHOCHb

STUDYING THE VIABILITY OF A WILD CORIANDER SPECIES
(Bifora radians M. Bieb.)

SABIR HASANOV*, SEVINJ A. MAMMADOVA
Institute of Genetic Resources of ANAS

The studies used cenopopulations of the Bifora radians M. Bieb. from various ecological conditions
of the Republic — Ordubad cenopopulation (SP1), Lerik cenopopulation (SP2), Ganja cenopopulation
(SP3), Shabran cenopopulation (SP4), Guba cenopopulation (SP5). In the course of the study, the
modified method of V.A.Chadaeva was used. The intensity of germination of Bifora radians M. Bieb.
seeds under natural reproduction conditions, the number of germinated seeds, the diameter of seeds in the
population, the number of plants per m”, the number of seeds per m?, the number of seeds per plant, the
total number of seeds, as well as the indicators of seed yield were studied. A comparative analysis of the
indicators of long-term studies was carried out. The role of other factors influencing the survival of the
species was also investigated. In the life strategy of Bifora radians M. Bieb. heterospermia and the
formation of a large number of seeds of different quality come to the fore. Such seeds do not ripen
synchronously, and germinate at different times. Most dormant seeds germinate in the spring. Depending
on the water-temperature regime and different seed quality, seed germination was observed in the
subsequent periods after the first shoots, which ensured survival in conditions of environmental
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variability. The dormancy period of plants seeds of the genus Bifora radians M. Bieb. lasts more than a
year. Depending on the cenopopulation, the seed germination rate varied within 78,0-88,0%. Being large,
wild coriander seeds had a high germination rate. Environmental conditions seriously affect the dynamics
of plant development, their seed productivity increases, and they become resistant to interspecific
competition. Insects that feed on seeds have a strong effect on plants, causing them to spread and stay in
new territories for a long time. Biological and anthropogenic pressure plays a key role in regulating the
number of plants in the area. Interspecific interaction does not play a big role here. Thus, under favorable
conditions, the development of wild coriander plants accelerates, the plants have a high habit. From the
point of view of ecological strategy, wild coriander plants have a patient viability in phytocenoses.

Keywords: species, cenopopulation, seeds, Bifora radians, coriander, viability
Capa taqdim etmigdir: redaktor Aybaniz Cavad quzi Oliyeva, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 16.05.2021.

Takrar islonmaya gondarilma tarixi: 28. 05.2021.
Capa qabul edilmoa tarixi: 03.06.2021.

36



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, No 1 (2021), s. 37-42

UOT 633.521.5:576:312:36

YCTOWUYMBOCTH OBPA3LIOB TBEPIOM MIIEHUIIBI
OTJIMYAIOIMXCS MO DJEMEHTAM YPOKANHOCTH
K ®AKTOPY CTAPEHUSA

JUKEWPAH HATUEBA", CEBUH/UK A. MAMEJIOBA,
®ATMAXAHYM HIENX-3AMAHOBA, CBETJIAHA P3AEBA

HUncmumym eenemuueckux pecypcoe HAHA, baky, Azepbaiiosxcanckas Pecnybnuxa,
AZ 1106, np. A3aonvie, 155
smamedova2002@mail.ru

Henbio HacTosiero mcciaeloBaHus ObLI10, HA MpUMepe 00pa3lOB TBepAOH NMIIEHUIbI, OTINYAIO0-
IUXCH MO JJeMEeHTAM YPOKAlHOCTH, AaTh CPABHHUTEIbHYI0 OLEHKY HMX YCTOHYHBOCTH K
cTpeccoBoMy (aKTOPy YCKOPEHHOTO0 CTAapeHHs MO0 TMOKA3aTeasM KU3HECMOCOOHOCTH CeMSsH.
O0BbeKTOM HCCIeTOBAHUS CIYKHIN 00pa3ibl KOJUIEKIIUH TBEPAOH 03uMoii mmeHunbl (54 odpasua)
M3 KOTOPOil ObLIM OTOOPaHBI FEHOTHNBI ¢ MOKA3aTeJIAMM YpoxkaiiHocTH Bblme (v.eucurum Al.,
v.hordeiforme Host., v.melanopus Al., v.erythromelan Korn.) m Huxke (v.niloticum XKorn.,
v.murciense, v.boeufii Flaksb., v.leucomelan Al.) crangaptaoro copra bepekerau-95. IloceB cemsin
NMPOBOAWJICS HA ONBITHOM Y4YacTKe ATIIEPOHCKOH JkcnepuMeHTaJbHOH ba3pl HHcTHTYyTa
I'enernuecknux PecypcoB HAHA. UHauBuAYyanbHBIN aHAJIN3 pacTeHW MPOBOAWIN MO0 MPU3HAKAM:
NMPOIYKTHBHAS KYCTHCTOCTh, YHCJIO M Macca3epeH IJIaBHOI0 K0JIOCa, Macca 3epeH ¢ pacTeHHs H
Macca 1000 3epen. Ilocsie cOopa ypo:xxkasi u mpoBeeHus1 aHaan3a, no 100 cemsn kaxknoro oopasua
Ob1IM MOABEPrHYTHI cTpeccy. /st BeisiBjIeHns 0oJiee YCTOWYMBBIX PA3HOBHIHOCTEH NMINEHUIBI K
cTpeccoBbIM (pakTopamM ObLIM B3SITHI 00pa3lbl TBEPAOIl NMIIEHHMUbI ¢ Pa3HbIMH MOKA3aTeJasIMU
YPOXKAHHOCTH 1O CPABHEHUIO CO CTAHAAPTHBIM copToM bepekerin-95. Ctpecc ¢pakToOpoM CIIYKHIO0
YCKOpPeHHOe CTapeHHe ceMfH, MMHUTHpYIoIlee NPOAO/LKHTEJbHOEe HX XpaHeHHe. JTOT MeToJ
MO3BOJISIET MOJEJHPOBATH BO3/€iiCTBHE HEOJIArompuUsiTHBIX ()AKTOPOB W MPOTHO3HPOBATH HX
BJUsSIHME HA YCTOWYHMBOCTH CeMSIH Pa3JMYHBIX COPTOB U 00pa3unoB pacreHuii. CpaBHUTeIbHASA
OlleHKA YCTOWYMBOCTH CeMSIH M3Y4YeHHBIX 00pa3loB TBEepAOil NMIIEHMIbI K CTAPEHHUIO MO3BOJINJIA
cIeJaTb BBIBOA, YTO IO MOKA3aTeJsIM BCXO0XKECTH II0CJe YCKOPEHHOr0 CTapeHHusi 00pa3mbl
pa3HoBuaHocTel v.eucurum Al., v.hordeiforme Korn., v.melanopus Al., v.erythromelan Korn.
NPOABUJIM OOJbIIYI0 YCTOHYHUBOCTb. B psigy mccie1oBaHHBIX 00pa3sloB HauMeHee YCTOHYHUBLIM
oka3zaJjicsi o0pa3en v.niloticum Korn., norepsi BCX0xecTH KOTOPOro npu crpecce cocrapuia 29,0%.
Hcxons u3 pe3ybTaTOB MCCIET0BAHNS, MOKHO 3aKJIIYATH, YTO CEMEHA T€HOTHIOB C BBICOKHMH
NMoKa3aTeJssMH JJ1eMEHTOB MPOAYKTHBHOCTH OKAa3ajuch 0o0Jiee YCTOWYMBBHIMH K CTPECCOBOMY
(hakTOpy YCKOPEHHOI0 CTAPEHMSI.

Knroueenvie cnosa: msepdaﬂ nuwienuya, cemena, yCKopennoe cmapenue, npodyxmueuocmb

BBEJIEHHUE

KadecTtBo cemsH sBisieTcss cyMMoW (DU3MO0JIOr0-OMOXMMHUYECKHX IOKa3aTesei, KOTopble
MOTYT CHJIBHO BapbUpPOBAThH MO BO3JICHCTBUEM YCIIOBUN OKpY’KalOLIEH Cpenbl IPU COXPAHEHUU
reHoTHUIa copra. B TO ’xe BpeMs OHTOr€HEeTHYECKH OOYCIIOBIIEHHAs SKCIPECCUs] T'EHOB,
o0ecreynBaroNX Pa3BUTUE MPU3HAKOB U CBOMCTB COpPTa, BO MHOTOM 3aBUCHUT OT KOHKPETHBIX
arposkojorudeckux ycuouil (Anekceituyk, 2009). I'eHeTuueckass KOMIIOHEHTa KauecTBa
OTpeIeNIAEeTCS. YUCTOTONW COpTa U CIIYKUT OCHOBOW peanu3alyy ero MoTeHIMaIbHON NPOTyKTHUB-
HocTH. CeMeHa BBICOKOIO KayecTBa 00ECHEeUMBAIOT CTAPTOBBIM MOTEHIMAN A ONTUMAIbHOTO
dbopmupoBanust arpodutorieHo3oB (Anekceituyk, Jlaman, 2005). Ilpeackaszath MoOJIEBYIO
BCXOKECTh IPH OLIEHKE CEeMSH B JIaDOpaTOpHBIX YCIOBHUAX cioxHO. Korma ycnoBus
[IpopacTaHus ONTHMAaJbHbI, MOJIEBasi BCXOXKECTh OJM3Ka K JiabopaTopHOW BcxoxecTH. OmHAKO

37



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild X, N 1 (2021)

MOCKOJIbKY Ha MPaKTUKE PEIKO BCTPEYAIOTCS HJI€albHbIE YCJIOBHS, TO CTPECCOBBIE YCIIOBUS
OKpYXKAaloIIel cpeapl BEAYT K MOSBICHHUIO Pa3IMYMii B JTAOOPATOPHOW M TOJIEBOM BCXOXKECTH
(bensBckuit u np., 2007).

Hcnonp3oBaHne MeTona YCKOPEHHOTO CTapeHHs, MPEICTaBIISIOMIEro cOO0OW cojepikaHue
CeMSH B YCJOBHMSX TIOBBIIIEHHON BIQKHOCTH M TEMIEpaTypbl BO3AyXa, IO3BOJISET
MOJICJIMPOBATh YCJIOBUSI HEOIArompUsATHOTO XPAHEHHUS MOCEBHOTO Marepuaia M MPOU3BOAMTH
ObICTPYIO M 9()DPEKTUBHYIO OLIEHKY CHJIBI POCTA 3€PHOBBIX KYJIBTYp B J1aOOPATOPHBIX YCIIOBUSX.
Y cemsH mpolecc CTapeHus 3aKioyaercs B (U3MOIOr0o-OMOXMMHUYECKUX HW3MEHEHHUSX,
MIPOUCXOAAIINX MPU HEOJATONPHUATHBIX YCIoBUAX xpaHeHus (Bepxorypos, 2007; Anexceluyk u
ap., 2005). K ¢pusnonornyeckum U3MEHEHUSIM, HHAYLUPYEMbIM IPU CTAPCHUU CEMSH Ha YPOBHE
L[EJIOr0 PacTeHMsI, MOXXHO OTHECTH YMEHBUICHHE CKOPOCTH MPOPACTaHUS U POCTa MPOPOCTKOB,
YBEJIIMYEHUE KOJMUYECTBa MOpQosorndeckn aHoMmaibHbIX mpopocTkoB (Taylor, 1997). Ha
OMOXMMHYECKOM YpOBHE CTapeHHE CEMSH COMNPOBOKIACTCS CHIDKEHHEM MeTaboInuecKon
aKTUBHOCTU Npu npopactanuu (Becenosa, Becenosckuii, 2006), cCHUKEHUEM MUTOXOHIpHAIIb-
HOM aKTUBHOCTH M aKTUBHOCTH psna ¢epmentoB (Murthy et al., 2003). IIpomeccsl, mpoucxo-
JIIME B CEMEHAX MPU MCKYCCTBEHHOM CTapeHHMH, COBIANAIOT C MPOLIECCaMH JO0JTOBPEMEHHOTO
CTapeHus MpU IIUTEIbHOM XpaHeHuu. OO030pbl, MPEICTaBICHHBIE B JHUTEpaType, MOJITBEPK-
JAI0T, YTO yXyAUIeHHEe (PU3NOIOTHIECKOTO KaueCTBA CEMsIH OOBIYHO HAUYMHAETCS YK€ Ha CTaTUH
(U3HOIOTHYECKOW 3pETIOCTH U TPOJI0JDKACTCS MPU YOOpKe yposkas, 0OpaboTKe M XpaHEHUHU
cemsH (Anekceruyk, 2005; BecemoBa u np., 2003). [leiictBue CBOOOTHBIX PAAMKAIOB H
MEPEKUCHOE OKUCIICHHUE JIMMUI0B MPUBOIUT K JAETpalallii CTPYKTYpbl MeMOpaH U LEI0CTHOCTH
JHK, a Tak)ke CONpOBOXKIACTCS CHIKEHHEM aKTHBHOCTH OOJIBLIIMHCTBA (DEPMEHTOB B KJIETKE
(Murthy et al., 2003). Ilpu yCKOpEHHOM CTapeHHH B YCIOBHUAX BBICOKOW BIAXHOCTH U
TEMIIEPATyphl BO3[yXa OCHOBHBIMHU PEAKIUSMHU SBISIOTCS TEPOKCUIAIMS JIMITUIOB U TOTEps
MeMmOpanamu ¢ochomumunoB (Cmonukoba, 2014). Ilpu crapeHuU BO3AYIIHO-CYXUX CEMSH B
npoliecce JIUTEIBHOTO XPAaHEHUs! MPOUCXOAAT B OCHOBHOM He(epMEHTATHBHBIE PEaKIUU, HE
TpeOyIoIIHe MPUCYTCTBUS 00JIBIIOTO KoaudecTBa Boabl (Becemosa, Becemonckwii, 2006).

Lenpio HaAcCTOAIIETO HCCIEAOBaHUS ObLIO, Ha NpUMepe OOpa3loB TBEPAOH MIICHUIBI,
OTJIMYAIOIINXCS O AJIEMEHTaM YpOKalHOCTH JaTh CPaBHUTEIbHYIO OLIEHKY MX YCTOWYMBOCTHU K
CTpeccoBOMY (akTOpy YCKOPEHHOI'O CTAPEHUS MO MOKa3aTeN M KU3HECTIOCOOHOCTH CEMSIH.

MATEPUAJ U METO/JbI

OOBEKTOM HCCIAEAOBAHUS CIYXKUIM 00pasibl KOJUICKIIMKA TBEPIAOW O3UMOW miieHuIbl (54
o0Opa3ma) M3 KOTOpO ObLTM OTOOpaHbl O0Opa3lbl C IOKAa3aTEeNsIMH YPOXKAMHOCTU BBIIIE
(v.leucurum Al., v.hordeiforme Korn., v.melanopus Al., v.erythromelan Korn.) u Huxe
(v.niloticum Korn., v.murciense Al., v.boeufii Flaksb.,v.leucomelan Al.) crangaptHoro copra
bepexernu-95. IloceB ceMsH MPOBOAMJICS Ha ONBITHOM y4acTKe AMIIEPOHCKON DKCIIEpUMEH-
tanpHOM ba3zpl MHcturyta I'eHermueckux PecypcoB HAHA. WMunuBuayanbHbIl aHamu3
pacTeHMii NPOBOAMIM IO MPU3HAKaM: MPOJYKTHUBHAS KyCTUCTOCTh (IUT.), 4uciao (WIT.) U
MaccasepeH IIaBHOTo Kosoca (T), Macca 3epeH ¢ pacteHus (r) u macca 1000 3epen (r). [Tocne
cOopa ypoxasi ¥ mpoBeAcHHusS aHanm3a, mo 100 cemsiH Kaxkaoro oOpasma ObUTM TOJBEPTHYTHI
ctpeccy. [lns BbisiBIeHHs Ooliee YCTOMUYMBBIX PA3HOBUAHOCTEH MIIEHHIIBI K CTPECCOBBIM
(akTopam OBLIH B3STHI 00pa3Ibl TBEPIOH MIICHUIBI C PA3HBIMH MTOKA3aTEISIMHU YPO)KatHOCTH 110
CpPaBHEHMIO CO CTaHAAPTHBIM copToM bepeketnu-95. Ctpecc pakTopoM CiIyKUIIO yCKOPEHHOE
CTapeHue CeMsIH, UMUTHPYIOIIEE MPOIOJDKUTENIBHOE UX XpaHEHUE. ITOT METO/1 MPEANoiaraeT 3-
THEBHOE COJEp)KaHHWE CEeMsSH TMpH TMOBBIIMIEHHOW OTHOCUTENbHOH BraxHocTu (95,0%) u
temrieparype Bo3ayxa (40°C), 9To MO3BOJIAET MOJEIUPOBATH BO3JEHCTBUE HEOIATOMPHUSTHBIX
(GakTOpoB M MPOTHO3UPOBATH HMX BIHMSIHHE HA YCTOMUMBOCTH CEMSH DA3JIMYHBIX COPTOB U
o0pa3ioB pacrenuil. KoHTponem ciyxwim HeoOpaboTaHHbIe ceMmeHa. OIEHKa KH3HECTIOC00-
HOCTHU MPOBOJIMIIACH MO TeCTy TabopaTopHOi BcxoxkecTu ceMsH (G), BrIpakaeMoil B MPOIIEHTax
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AX100% -
oT obmero yucna (n): G= — > Tne A — 4ducno B3owmeAmux cemsiH (AJeKceddyk u Jp.,

2005).

PE3YJIBTATHI U UX OBCYXJIEHHUE

B nporiecce pocta 1 pa3BuTHs paCTeHUN U3MEPSINCh MPOAYKTUBHASI KYyCTUCTOCTb, YUCIIO U
Macca 3epeH IJIaBHOTO Kojoca, Macca 3epeH ¢ pacteHus u macca 1000 3epen (Tabmuma 1).
AHau3 JaHHBIX TOJIyYEHHBIX B IOJEBBIX YCIOBHUSX INPH BBIPAIIUBAHUM OMBITHBIX 0Opa3LOB
MOKa3aj, 4YTO MO IOKa3aTessM MPOAYKTUBHOW KyCTHCTOCTH, OT KoTopoil 3aBucut 50-60%
ypoKalHOCTH, 00pa3ibl pasHOBUAHOCTEN V./eucurum Al., v.hordeiforme Kor.,v.erythromelan
Korn. xapakTepu30BauCh BRICOKUMH TTOKA3aTEISIMH.

BaxkHbpIM MokazaresneM ypoxKaWHOCTH SIBJISETCS TaKKe Macca 3epHa IJIABHOTO KOJIOCA,
KOTOpast 3aBHCHUT KaK OT KOJIMYECTBA 3€pPHA B KOJIOCE, TAK M OT BBIMOJHEHHOCTH M KPYITHOCTH
ceMsH. Macca 3epHa ¢ OJHOTO KOJIOCAa Y HCHBITYeMbIX 00pasuoB kojiebamack oT 1,22 r y
v.niloticum Korn. 1o 4,5 vy v.melanopus Al. npu 3Ha4eHnu cTangapTHOro copta bepekernu-95
-2,46 . Tlo macce 1000 3epeH moka3aTeiau HCHBITYEMBIX OOpa3IOB BaphbUPOBAIM B MpEAeiiax
33,7 — 62,8 1, mpu 3HaYeHUHU cTa”gapTHoro copra bepekernu-95 — 50,1 r. Haubonee Hu3KuMit
MmoKaszaTesb OblI XapakTepeH st oOpasmna v.niloticum KoOrn., camplii BBICOKHH 111 oOpasia
v.melanopus Al. TloceBHasi BCXOXeCTh CEeMsH ObUIAa JIOCTaTOYHO BBICOKOH B 00eWX Tpymmax
00pastoB u cocrapisia 85,0 — 90,0%.

Tabauna 1
IMoka3zaTesin 371eMEHTOB NPOAYKTHBHOCTH 00pa310B TBEPAOii NIIeHULbI
(AnmepoHckasi JKcnepuMenTanbHas baza)
Bobicora | IlpoaykTuBHasi | 3epHa rJaBHOIO Macca Macca
Oo6pa3ubt pacTeHusi | KYCTHCTOCTb, KO0J10Ca 1000 3epeH
mT qncﬂo, Macca, 3€pEH, cpacreHus,
LIT. r r r
Cranpaprt
Bepexerau-95 94,1 3,7 48,6 2,46 50,1 7,58
OO0pa3ibl TBEPAOH MINCHUIIBI ¢ BRICOKMMHU MOKA3aTEIIMU 3JICMEHTOB POy KTUBHOCTH

v.leucurum Al. 120,4 4,2 55,7 2.81 58,9 11,0
v.hordeiforme 131,1 3,9 65,0 3,81 56,0 11,7
Korn.
v.melanopus Al 130,4 2,6 72,3 4.5 62,8 9,46
v.erythromelan 113,1 4,0 554 3,57 57,0 11,45
Korn.

OO6pa3Iiel TBEPAOH MIIIEHAUIIBI ¢ HU3KAMHU NTOKA3aTeIISIMHU 3JIEMEHTOB IPOTyKTUBHOCTH
v.niloticum Korn. 125 2,6 33,7 1,22 33,7 4.4
v.milturun Al. 97,9 3,0 33,5 2,1 45,5 5,3
v.boefiii Flaksb. 93,3 3,2 38,2 2,5 34,2 4,5
v.leucomelan Al. 96,7 3,4 39,0 2,3 42,1 5,2

Jlnis oleHKH (PyHKIIMOHAIBHBIX HApyIIECHUH >KU3HECTIOCOOHOCTH CEMSIH BCEX HCIBITYEMBIX
00pa310B NpU YCKOPEHHOM CTapeHHWU HAaMU KCIIOJIb30BAJICS TAaKOM MHTETpalibHbIM MOKa3aTelb,
Kak ux BcxoxecTb (Tabmuna 2). [Ipu onTuMaibHBIX YCIOBUSX MPOpPACTaHUs BCXOXKECTh CEMSH
BceX 00pas3loB TBEpJOW MIIEHHUIBI BapbupoBaia B mpenenax 99,0-100,0. Ananus BCXoxKecTu
MOJBEPrHYTHIX YCKOPEHHOMY CTapeHHIO CeMsH 8 00pa3loB TBEpJAOW MIIEHUIIb! MOKa3ajl, 4YToO
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3-IHEBHOE COCTApUBAaHUE MOJABISUIO MPOpPACTaHHE CEMSH pa3IMYHBIX OOpa3loB B pazHOU
crenenn. Tak, mpu HaOmomaemMoMm pe3koMm mnaneHun (Ha 25,0-29,0%) BCXOXKECTH CEMSH Yy
obpasnoB v.niloticum Korn., v.murciense Al., v.boeufii Flaksb., v.leucomelan Al., otmedeHO
nazeHne Bcxoxectu Bcero Ha 9,0-13,0% mns obpasnoB v.leucurum Al., v.hordeiforme Korn.,
v.melanopus Al., v.erythromelan Korn., 94T0 CBUIETENBCTBYET 00 UX OOJBINCH YCTONYMBOCTH K
ctpeccy. HamOonpmmii mporueHT motepu BexokecTdu cemsiH (29,0%) Obl1 XapakTepeH s
oOpasua v.niloticum Korn., nHaumensimii (9,0%) nis obpasua v.leucurum Al.

Taoauma 2
BexoskecTh KOHTPOJIBLHBIX M HCKYCCTBEHHO COCTAPEHHBIX CEMSH
Pa3IHYHBIX 00PA3I0B TBEPA0Ii MIIEHH b
Oo6pa3ubl BcexoxecTs, | BexoxkecTs, Oo6pa3ubl BcexoxecTn, | BexoikecTb,
¢ HH3KUMH KOHTPOJIb cTpecc ¢ BLICOKHMH KOHTPOJIb cTpecc
MOKAa3aTeIsIMHu NMOKAa3aTeIsIMHu
NMPOIYKTUBHOCTH NPOIYKTHUBHOCTH
v.niloticum Korn. 99,0 70,0 v.leucurum Al. 100,0 91,0
v.milturun Al. 100,0 73,0 v.hordeiforme 99.0 89,0
Korn.
v.boefiii Flaksb. 100,0 75,0 v.melanopus Al. 100,0 87,0
v.leucomelan Al. 100,0 72,0 v.erythromelan 100,0 88,0
Korn.

Takum 00pa3oM, CpaBHUTENIbHAS OIICHKA YCTOWYMBOCTH CEMSH HW3yYEHHBIX O00pa3loB
TBEPJIOW MIICHUIBI K CTAPEHUIO TIO3BOJIMJIA CIIEJIaTh BBIBOJBI, YTO MO MOKA3aTEIsIM BCXOXKECTH
M0CJIe YCKOPEHHOTO CTapeHust 00pa3ilbl pa3HOBUIHOCTEH C BRICOKMMH MOKA3aTEISIMH SJIEMEHTOB
NpOAYKTUBHOCTH V.leucurum Al., v.hordeiforme Korn., v.melanopus Al., v.erythromelan Korn.
MPOSIBIIIN OOJIBIYIO YCTOMYMBOCTE. B psily Mcciie1oBaHHBIX 00pa3lioB HAaMMEHEE YCTOMYUBBIM
okazayicsi obpasenr v.niloticum KOrn., moTepss BCXOXKECTH KOTOPOTO TPU CTPECCE COCTaBUIIA
29,0%. Vcxons u3 pe3ysabTaToOB MCCIIECIOBAHUS, MOKHO 3aKJIFOUUTh, YTO TE€HOTHUIIBI C BHICOKUMU
MOKa3aTeIsIMH AJIEMEHTOB TPOJYKTHBHOCTH OKAa3aJHCh 00Jiee YCTOWYHMBBIMH K CTPECCOBOMY
(hakTopy YCKOPEHHOTO CTapeHHUS.

Jlns mpuUBJICYCHHUS B CEJCKIIMOHHBIC MPOTPaMMBbI 10 TIOJYYCHHIO HOBBIX YCTOHYMBBIX K
CTpecCcOBbIM (pakTopaM ¥ TPOAYKTHBHBIX TE€HOTHUIIOB TBEPAOH MIICHUIBI PEKOMEHIYETCS
UCTIOJIB30BaTh 00Jiee YCTONYMBBIC 00pas3Ilbl.

JINTEPATYPA

Adexceiiuyk I'.H. Cuna pocta ceMsH 3¢pHOBBIX KYJIBTYp U €€ OILICHKa METOJIOM YCKOPSHHOTO CTapeHHS.
Ma.: [IpaBo u sxoHoMuKa, 2009: 44. [Alekseychuk G.N. Strength of seed growth of grain crops and its
assessment by the method of accelerated aging. Mn: Law and Economics, 2009:44. (in Russian)]

Anexkceiiuyk I'.H., Jlaman H.A. ®u3nonoruueckoe Ka4eCTBO CEMSIH CEIbCKOXO03SHUCTBEHHBIX KYJIbTYp U
METOBI €T0 OICHKH (METOINYIECKOE PYKOBOICTBO). MH.: IIpaBo u sxoHOMHIKa, 2005:48. [Alekseychuk
G.N., Laman N.A. Physiological quality of agricultural seeds and methods of its assessment
(methodological guide). Mn: Law and Economics, 2005: 44. (in Russian)]

Anekceiiuyk I'.H., Jlaman H.A., 3aaBopuoBa 10.B., Cononenko H.A. CoBpeMeHHBIE TIOIXOIBI K
OLICHKE IMOCEBHBIX KAa4YeCTB CEMSH CEIbCKOXO3AUCTBEHHBIX KYIBTYD. 3emaspobcmea i axosapaciin.
2005:2:.19-22. [Alekseychuk G.N., Laman N.A., Zadvornova Yu.V., Solonenko Yu.A. Modern
approaches to assessing the sowing qualities of seeds of agricultural crops. Zemlyarobstva i
akhovaraslin= Earthworking and ahovaraslin. 2005: 2:. 19-22. (in Russian)]

Beasicknii B.M., Anekceituyk I'.H., KpbrioBa T.M., Jlaman H.A. n ap. K nmpoGieme orGopa ceMsiH ¢
BBICOKUMH YPOXaWHBIMU CBOMCTBAMH W METOIUKH nabopaTopHOW oOlleHKH KadectBa. C6. Hayum.

40



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild X, N 1 (2021)

mpyooe PYII HIIL] no semnedenuio «3emnedenue u cenexyusa 6 bearapycuy. Komuno, 2007: 43:.90-97.
[Belyavsky V.M., Alekseychuk G.N., Krylova T.M., Laman N.A. et al. On the problem of selection of
seeds with high yielding properties and methods of laboratory quality assessment. Sb.nauchn. trudov
RUP NPTs po zemledeliyu «Zemledelie i selektsiya v Belarusi»=Coll. Proceedings of the RUE SPC on
Agriculture "Agriculture and Breeding in Belarus". Zhodino, 2007: 43:.90-97. (in Russian)]

Bepxorypor B.B. OcoOeHHOCTH MPOTEKaHUS 3KOJIOTO-OMOXUMHUECKUX MEXaHU3MOB MpPHU XPaHEHUHU
3epHOBBIX KynbTyp. COOpHUK MaTepuanoB Bcepoccuiickoli HaydHO-TIpaKTHYECKOH KOH(EepeHLINU
«[Tummesle TexHonorum». Kazanw: M3n-Bo KI'TY, 2007:45-48. [Verkhoturov V.V. Features of the
course of ecological and biochemical mechanisms during storage of grain crops. Collection of materials
of the All-Russian scientific and practical conference "Food technologies". Kazan: Publishing house of
KSTU, 2007: 45-48. (in Russian)]

BecesioBa T.B., BecenoBckuii B.A. B03MOXHOCTh yyacTHsi akBallOPUHOB B TIOIJIOIIEHUH BOJBI
ceMeHaMU Topoxa pa3Horo kauectBa. Quzuonoeus pacmenuii. 2006; 53(1):106-112.

[Veselova T.V., Veselovsky V.A. Possibility of participation of aquaporins in water absorption by pea
seeds of different quality. Fiziologiya rasteniy= Plant Physiology. 2006;53(1):106-112. (in Russian)]

BecenoBa T.B., BecenoBckuii B.A., YcmanoB IL.Jl., YcmanoBa O.B., Ko3zaps B.U. ['umokcust u
MOBPEXKACHUST TpH HaOyxaHWW cTaperomux ceMsH. Qusuonocus pacmenuti. 2003;50(6):930-937.
[Veselova T.V., Veselovsky V.A., Usmanov P.D., Usmanova O.V., Kozar V.I. Hypoxia and damage
during swelling of aging seeds. Fiziologiya rasteniy = Plant Physiology. 2003; 50(6):930-937. (in
Russian)]

Cmoumnkona I'.H. [IpumeHeHue MeToja YCKOPEHHOTO CTapeHHs JUIs OLEHKH YCTOWYHMBOCTH CEMSH K
CTpeccoBEIM BoznehcTBUAM. Becmuux CII6IY. 2014; 3(2):82-93. [Smolikova G.N. Application of the
accelerated aging method to assess the resistance of seeds to stress effects. Vestnik SPbQU=Bulletin of
St. Petersburg State University. 2014; 3(2):82-93 (in Russian)]

Murthy U.M., Kumar P.P., Sun W.Q. Mechanisms of seed ageing under different storage conditions
for Vigna radiate (L.) Wilczek: lipid peroxidation, sugar hydrolysis, Maillard reactions and their
relationship to glass state transition. J. of Exp. Botany, 2003: 54:1057-1067.

Taylor A.G. Seed storage, germination and quality. The Physiology of vegetable crops: CAB
International, 1997:1-36.

MOHSULDARLIQ ELEMENTLORINO GORO FORQLONON BORK BUGDA
NUMUNOLORININ QOCALMA FAKTORUNA DAVAMLILIGI

CEYRAN NAGIYEVA*, SEVINC 3. MOMMODOVA,
FATMAXANIM SEYX-ZAMANOVA, SVETLANA RZAYEVA
AMEA Genetik Ehtiyatlar Institutu

Toqdim olunmus todqiqat isinin moqgsadi mohsuldarliq gostoricilori ilo forqlonon bork bugda
niimunslorinin toxumlarinin ciicorma qabiliyyati gostoricilorine gora stresso davamliliginin giymaotlon-
dirilmoesindan ibaratdir. Tadqgigatin obyekti kimi, payizliq bork bugdanin 54 niimunssindon secilmis
mohsuldarlig: standartdan yiiksok (v.leucurum Al., v.hordeiforme Host., v.melanopus Al., v.erythromelan
Korm.) vo asag1 (v.niloticum Kom., v.murciense, v.boeufii Flaksb., v.leucomelan Al.) olan niimunslori
gotiiriilmiisdiir. Toxumlarin okini AMEA Genetik Ehtiyatlar Institutunun Abseron Eksperimental
Bazasinin tocriibs sahssinda yerino yetirilmisdir. Bitkilorin fordi analizi asagidaki olamatlor {izro
apartlmisdir: mohsuldar kollama, asas siinbiiliin denlarinin say1 va ¢okisi, bir bitkids olan donin ¢akisi vo
1000 donin kiitlosi. Mohsul yigildigdan vo analizlor aparildiqdan sonra hor niimunodon 100 toxum
gotiiriilorak streso moaruz qoyulmusdur. Stress amillorine daha davamli bugda niimunalorini miioyyanlog-
dirmok moagsadils standart kimi gobul edilmis Borokatli-95 sortu ilo miiqayisade miixtolif mohsuldarliq
gostaricilorino malik 8 novmiixtalifliklori tacriibaya calb edilmisdir. Toxumlarin uzunmiiddotli saxlanma
imitasiyasini yaratmagq ii¢lin onlara siiratli qocalma metodu totbiq edilmisdir. Bu metod slverissiz faktor-
larin tosirini modellasdirmays vo miixtslif bitkilorin sort vo niimunslorinin toxumlarinin davamliligina
tosirini prognozlasdirmaga imkan verir. Oyronilmis bork bugda niimunslorinin gocalmaya davamliligimin
miiqayisali sokildo giymotlondirilmesi belo noticoyo golmoyo asas verir ki, siirotli qocalmadan sonra
clicorma gostoricilorine malik olan ndvmiixtslifliklorinin niimunsleri v./leucurum Al., v.hordeiforme
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Korm., v.melanopus Al., v.erythromelan Korm. yiiksok davamliliq gostormisdilor. Tadqiq olunan
niimunslor arasinda daha hassas niimuns v. niloticum Korn. olmusdur, hansi ki stress zamani cilicorma
qabiliyyati 29,0% asagi dismiisdiir. Tadqgiqatin naticelorindon belo qorara golmok olar ki, yiiksok
mohsuldarliq elementlorine malik olan genotiplorin toxumlar siiratli qocalma faktoruna qarsi daha
davamli olmusdur.

Acar sozlor: bark bugda, toxum, mahsuldarlyq, siini qocalma, ciicarma qabiliyyati

RESISTANCE OF DURUM WHEAT SAMPLES DIFFERENT IN
YIELD ELEMENTS TO THE AGING FACTOR

JEYRAN NAGIEVA*, SEVINJ A. MAMMADOVA, FATMAKHANIM SHEIKH-ZAMANOVA,
SVETLANA RZAEVA
Genetic Resources Institute of ANAS

The purpose of this study was to give a comparative assessment of resistance to the stress factor of
accelerated aging in terms of seed viability using the accessions of durum wheat collection (totally 54
genotypes) differing in yield indicators. The object of the study was accessions from collection of durum
winter wheat revealing the yield indicators that were higher (v.leucurum Al., v.hordeiforme Host.,
v.melanopus Al., v.erythromelan Kom.) and lower (v.niloticum Korn., v.murciense, v.boeufii Flaksb.,
v.leucomelan Al.) of the standard variety Bereketli-95. Sowing of seeds was carried out at the
experimental site of the Absheron Experimental Base in the Institute of Genetic Resources of ANAS.
Individual analysis of plants was carried out according to the following traits: productive tillering, number
and weight of grains of the main spike, weight of grains per plant, and weight of 1000 grains. After
harvesting and analysis, 100 seeds from each accession were stressed. To identify more resistant varieties
of wheat to stress factors, accessions of durum wheat were taken with different yield indicators compared
to the standard variety Bereketli-95. Accelerated aging of seeds makes it possible to simulate the effect of
unfavorable factors and predict their effect on the resistance of seeds from various varieties and plant
samples. A comparative assessment of the seed resistance from the studied durum wheat accessions to
aging allowed us to conclude based on germination after accelerated aging, that those of them with high
productivity elements - v.leucurum Al., v.hordeiforme Kom., v.melanopus Al., v.erythromelan Korn.
showed greater resistance. Among the studied genotypes, the accession belonged to the botanical variety
v. niloticum K&rn. appeared to be the least resistant, the loss of germination of which under stress was
29,0%. Based on the results of study, it can be concluded that seed samples from genotypes with high
indices of productivity elements turned out to be more resistant to the stress factor of accelerated aging.

Keywords: durum wheat, seeds, productivity, accelerated aging, viability
Capa taqdim etmisdir: redaktor Aybaniz Cavad qizi Oliyeva, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 18.05.2021.

Takrar islonmaya gondarilmoa tarixi: 27.05.2021.
Capa qabul edilmoa tarixi: 02.06.2021.

42



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, Ne 1 (2021), s. 43-51

UOT631.525

ABSERONUN QAPALI SORAITIND®O Carica papaya L. NOVUNUN
INTRODUKSIYASI VO BIOEKOLOJIi XUSUSIYYOTLORI

AYNUR HUSEYNOVA

AMEA Dendrologiya Institutu, Baki s., AZ 1044, Mardokan qos., S.Yesenin kiic., 89;
aynur.huseynova. 1968@mail.ru

Magqalado AMEA Dendrologiya institutunda ilk dofs olaraq Carica papya L. néviiniin qapal
soraitdo introduksiyasi, ¢oxaldilmasi, bioekoloji xiisusiyyatlori, bdyiima vo inkisafi haqqinda
molumat verilir. Qapali soraitdo miivaffoqiyyatlo boyiiyiir, inkisaf edir, normal ¢icokloyib, meyva
amola gatirir. Vatoni Conubi Meksika, Simali vo Markazi Amerikadir, hal-hazirda Hindistan va
Braziliyada, biitiin tropik olkolords yetisdirilir. Palmaya bonzor, tam oduncaqlasmamis,
hiindiirlityii 5-10 m arasinda olan hamisayasil, coxillik tropik bitkidir. Carica papaya L. tropik
iglim bitkisi olmasmma baxmayaraq, subtropik iqlim qursaqlarinda da yetisdirilir. Budaqsiz
govdasinin topa hissasinda rozet soklinds diiziilmiis, uzun saplaqli, 5 vo ya 7 hissays boliinmiis,
alvari iri yarpaqlarimin diametri 50-70 sm-dir. Yarpaq qoltugundan inkisaf edon cicoklor, daha
sonra 10-30 sm diametrli vo 15-45 sm uzunlugunda béyiik meyvalora cevrilir. Tam yetismis
meyvalor yumsaq olub, rangi narincidir. Yetismis meyvalorin lati sari, narinci vo qirmizidir. Cavan
bitkinin govdasinin niivosindo yumsaq toxuma olur, yetkin bitkinin iso niivasi bos olur. Carica
papaya L. 25.11.2017-ci ildon Dendrologiya Institutunun oranjeriyasinda bitki kolleksiyalarinda yer
alir. Carica papaya L. noviiniin in situ soraitinds boyiims dinamikasi, illik boy artimi, samarali
coxaldilma iisullari, cicoklomo vo meyvaverma prosesi, fenoloji inkisaf marhalslori vo uyqunlasma
imkanlan arasdirilir. Carica papya L. toxum vo galomlarlo coxaldilir. Toxumlar yazda barabar
nisbotdo qum, torf, comondan ibarat olan torpaga Jskilir. Bir il arzinds bdéyiidiikca toxminon 3 dafs
daha boyiik dibg¢aklors kociiriiliir. Toxumlar ilin faslindon asili olaraq (yazda) sapildikdon 7-10 giin
sonra ilk ciicortilor miisahido olunur. Ciicortilor tez béyiiyiir va ilk ilds 2-3 dafo naql olunur. Daha
boyiik dibcaklors kociiriiliir. Vegetativ coxalma da miimkiindiir: diametri 1,5 sm olan 1-2 illik bitki
secmak lazimdir. Kok uzunlugu 10 sm olan hissalars béliiniir. Qalomlar kok atmagq iiciin qumlu bir
substrata qoyulur. Carica papya L. yiiksok temperaturda daha yaxsi inkisaf edir. Optimal istilik
21°C ila 33°C arasinda olmalidir. istilik 12-14°C olduqda bitkilords inkisaf dayamir. Saxtaya
doziimii olmayan, suyu ¢ox sevan bitki, biitiin tropik vo subtropik qursaqlarda, ilin istonilon
faslinds yetisdirilir. -0,5°C iso bitkilor mahv olur. Carica papya L. yiiksak hava riitubatins ehtiyac
duyur, vegetasiya dévriinda riitubatin 66% olmas1 vacibdir. Torpaga talobkardir, duzlu su va
soran torpaqlar: sevmir. Bitki 3-4 yasinda meyva verir, 6mrii taxminan 8-10 il, madani soraitda isd
15-20 il yasir.

Acgar sozlor: introduksiya, c¢oxaldilma, dinamik inkisaf, bioekoloji xiisusiyyatlor, fenologiya,
morfologiya

GIRIS

AMEA Dendrologiya Institutu “Agac vo kollarin introduksiyast vo iqlimlosdirilmosi”
laboratoriyasinda biomiixtalifliyin qorunmasi vo modoni floran1 yeni agac vo kol bitkilori ilo
zonginlosdirilmasi ti¢lin hortorofli todqiqatlar aparilir. Abadliq ii¢iin yeni, perspektivli, siiratla
boyiiyon, qida doyori yiiksok, tosorriifat ohomiyyatli bitkilori arasdirmaq elmi vo praktiki
ohomiyyato malikdir.

Carica papaya L. yalmiz qida doyori yiiksok, lozzotli ekzotik bir meyvo deyil, hom do
dekorativ bitki kimi daxili interyerlords istifadosi moagqsodouygundur.

Carica papaya L. meyvosinin formasi, qurulusu, dadi vo hotta kimyovi torkibi qovuna
banzayan bir meyvadir. Buna gors bitkinin basqa bir adi - "qovun agaci"-dir. Meyva ¢okisi 6-7
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kq, becarilon sortlarda 1-3 kg-a catir.

Meyvonin qalin yasil qabigi yetisdikde quzili sar1 ronge ¢evrilir. Carica papaya L.
meyvosinin faydali xiisusiyyatlori olduqca ¢oxdur. Papaya meyvalorindo gliikoza vo fruktoza,
iizvi tursular, zilallar, lif, beta-karoten, C, B, B,, Bs vo D vitaminlori var.

Minerallar kalium, kalsium, fosfor, natrium vo domirlo zongindir. Ekzotik papaya meyvasi,
ilk ndvbado, basqa hec¢ bir meyvodo olmayan xiisusi bir fermentin torkibi (papain) ilo digqot
¢okir. Osteoxondrozu miialico edon dorman istehsali iigiin do istifado edildiyini geyd etmok
lazimdir.

Papaya meyvolorindon xammal kimi konservilogdirmo vo sirniyyat sonayesindo istifado
olunmasi tovsiyya olunur. Onun meyvalarinds tibbi shomiyyato malik olan maddslor do vardir.
Carica papaya L. ndviiniin iqtisadi ohomiyyatini, qapali soraitdo miivoffoqiyyotlo boyiiyiib,
normal c¢icokloyib, meyva omolo gotirmasini nozors alaraq, texniki vo dekorativ bitki kimi
kiitlovi olaraq qapali soraitdo okilib-becorilmasi magsodouygundur.

MATERIAL VO METODLAR

Tadqiqat isinin 9sas moqsadi Carica papaya L. ndviiniin  in  situ  soraitindo  inkisaf
dinamikasi, somorali ¢oxaldilma isullari, ¢igoklomo vo meyvoverms prosesini dyronmok
olmusdur. Todqiqat Carica papaya L. ndviiniin cavan niimunslori {izerinde aparilmisdir.
Coxaldilmada yerli soraitdon toplanan vo Portuqaliyanin Aqronomiya Universitetindon miibadilo
naticasinda alda edilon toxumlardan istifado olunmusdur. Qalomlos ¢oxaldilmada diametri 1,5 sm
olan 1-2 illik bitki vo govdasi lizorindo inkisaf edon yan pohralorindon istifado edilmisdir.

Perspektivli bitkilorin todqiqi T.S.Mommodov (Mawmenos, 2002), bitkinin yas dovrlori
A.A.Uranov (Ypauos, 1979), vegetativ organlarin morfoloji xiisusiyyotlori 1.T.Vasilgenko
(Bacunpuenko, 1960), illik boy artim1 A.A.Molg¢anov vo V.V.Smirnov (MoxuanoB, CMHpPHOB
1967), bitki iizorinds fenoloji miisahidolor I.N.Beydeman (Beiineman, 1954), bitkinin ¢igoklayib
meyvovermosi V.Q.Kapper (Kammep,1975), bioloji xiisusiyyatlor 1.V.Sokolova (Coxkososa,
2014) metoduna osaslanaraq 0yronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Carica papya L. novii, Caricaeae- Karikakimilar fosilosing, Carica L. cinsino aiddir. Carica
papaya L. novii - 3 tip fordo - erkok, disi, hermafrodit olmagla, 3 tip ¢icaya malikdir. Carica
papaya L. novii yalmz disi ¢igoklori, erkok cicoklori, habelo hermafrodit ¢igoklori olan
agaclardir. (Hermafrodit cicoklods clit hiiceyrs var).

Carica papaya L. ndviiniin ¢icoklori otirli olub, yarpaq qoltugunda omolo golir. Erkok
cicoklor sar1 rongli, borulu, bes logokdon ibarst olub, salxim soklindadir. Disi ¢igoklor borulu,
bes logokdon ibarot, qisa saplaqli, fil disi rongindodir. Hermafrodit ¢igoklor do qisa saplaqli,
borulu, bes logokli olub, digar ¢igoklordon daha boylik vo ag rongdodir. Yarpaq qoltugunda tok-
tok yerlosir vo 06z-0ziino tozlanir. Disi ford disi ¢icoklor amala gatirir, meyva amala galmasi
ticiin tozlanma asasdir. Erkok fordlor isa sadaca erkok ¢icok amalo gatirir va tasadiifi hallarda
ovaryumun (disi hiiceyra) amalo galmasilo kicik meyvalor amoalo galir. Bu meyvalar gida iigiin
vararlt olmur. Hermafrodit ford iso hom hermafrodit, ham do erkok c¢icok amala gotirir
(Coxonosa, 2014). Disi ¢icaklor asasan hermafrodit fordds amala galon erkak ¢icaklarlo tozlanr.
Osason disi vo hermafrodit ¢igoklorinin tozlanmasindan meyvo omolo golir. Tozlanan disi
cigoklorin rongi gohvoyi rongdo olur. Disi vo hermafrodit fordlor qida {i¢iin ohomiyyatli
meyvalar amala gatirir.

Carica papaya L. ndviiniin maraqli xiisusiyyatlorindon biri do yerlosdiyi miihitin tempera-
turuna gors zaman keg¢dikco erkok ford disi fordo vo ya oksina disi ford erkok fordo gevrilir.

Carica papaya L. novii hom 06z-6ziino hom do bdcoklorlo tozlanan bitkidir. Bozi novler
partenokarp (tozlanma olmadan meyvoomologotirmays partenokarp deyilir) soklindo (tozlanma vo
giibrolomo olmadan) meyvalor omalo gatirir, lakin az mohsuldar va keyfiyyotsiz meyvalar olur.
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Abseronun gapali soraitindo Carica papaya L. ndviiniin yash vo I-III illik niisxalorinin
bdylimo dinamikasi va illik boy artimi, movsiimi bdyiimasi dyronilmisdir. Vegetasiya miiddeti
orzindo hor 10 giindon bir vo eyni zamanda aylar {izro bitkinin hiindiirliiyii, ¢otirinin diametri
Olciilmiis vo illik boy artim1 hesablanmigdir.

Sakil 1. Carica papaya L. noviiniin disi vo hermafrodit ¢icoklori

Yeni zoglarin vo sigmentlorin amolo golmoyo baslamasi 6ton ilin mart ayin I onglinliiyiinds,
(07.03.2020) havanin orta ayliq temperaturu 20-22°C oldugu zaman baslayir (Mamenos, 2002).
Qapal1 soraitdo bitkido fevral aymnin III ongiinliiyiindo qéngolomo (28.02.2020) temperatur 22-
25°C oldugu zaman ¢icoklomo fazasi baslayir. Cigoklomo fazast mart ayinin I ongiinliiylindon
baslayaraq (05.03.2020), may aymin I onglinliiyiino kimi davam edir (08.05.2020). Cicoklo-
monin davam etmo miiddoti 60+5 gilin, bir ¢icoyin Omrii 20+2 giin olmusdur. Cigoklomo ilo
meyvotutma eyni zamanda davam edir, bu proses bitkinin fordi bioloji xiisusiyyotlorindon asili
olaraq 10-12 giindon sonra bas verir (Kammep, 1975). Meyvoomoalogotirmo 2020-ci ilin may
aymin II ongiinliiylindon baslayaraq (20.05.2020), avqust aymin III ongilinliiylino kimi davam
edir (28.08.2020). Meyvoomologotirmonin davam etmo miiddoti 90+£8 giin, bir meyvotutma vo
onun yetigmosi arasinda kegon miiddot iso 45+5 giin aras1 doyisir. Meyvolor may ayinin II
ongiinliiyiinden baslayaraq siiratlo boyiiyarok formalasir. Iyun, iyul aylarinda yasil meyvalor
ovval sar1, tam yetisdikdo narinci rongs boyanir. Meyvalor avqust ayinin avvallorindon intensiv
yetismoyo baslaylayaraq sentyabr ayina kimi davam edir. ilk meyvo avqust aymin 5-do daha
sonra 7, 13,18-do yetismisdir (Kanmep, 1975).

Cadval 1
Abseronda qapal soraitdo Carica papya L. noviiniin fenofazalar (2020

. S{enl zoglzfrm, Qongaloma Cigoklomo Meyvalarin | Meyvalarin
Nov sigmentlarin . . .
I ool . amoalagalmasi| yetismosi
Mol golmoast bas. bas. kiit. son
Carica 07.03. 28.02. 05.03. | 23.04. | 08.05 20.05. 05.08.,08.09.

papya L.

Aparilmis fenoloji miisahidolor gosterir ki, Abseronda qapali soraitds Carica papaya L.
noviindo vegetasiya 8-9 ay davam edir. Oktyabr ayinin II ongiinliiylindon, yanvar ayimin III
ongiinliiylino kimi bitkinin béylimo va inkisafinda nisbi dinclik dévrii baslayir.

Yeni introduksiya soraitindo vegetasiyanin baslama miiddsti, vegetasiya dovriiniin davam
etmo miiddoti, qongolomo, c¢igoklomo fazasinin uzunlugu, meyvotutma ilo onarin yetismasi
arasinda kecon miiddat, illik boy artimi vo morfoloji parametrlarin boylimasi ilo temperatur, isiq
vo riitubat arasinda birbasa olaqo mécuddur.
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Temperatur, riitubat vo is1q bitkinin inkisafinda miihiim rol oynayir. Carica papaya L. ndvii
yiliksok temperaturda daha yaxsi inkisaf edir. Optimal istilik 21°C ilo 33°C arasinda olmalidir.
Qisda soyuq hava axini yarpaqlarin saralib diismosino sobob ola bilor, xiisuson substrat ¢ox
namli olarsa papayanin koklorinin ¢lirlimasing sabab ola bilor. 15 °© C-don asag1 temperaturda
bitkinin iimumi inkisafi yavaslayir vo - 0,5°C iso bitki mohv olur.

Ugurlu becormo {igiin zoruri olan basqa bir amil yiiksok riitubostdir. Vegetasiya dovriindo
ritubatliyin 66% olmas1 vacibdir. Qisda bu bitkilor xiisuson qorunmalidir. Carica papaya L.
néviiniin oranjeriya soaitindo istiyo, igiga, riituboto, soyuq hava axinina, torpaq gidalanmasina
toloblori Oyronilmisdir. Todqigatin naticalori cadval 2-do verilmisdir.

Cadval 2
Carica papaya L. noviiniin ekoloji miihit amillorino miinasiboati
Ekoloji miihit amillori
Nov istilik Isiq riitubat soyuq hava torpaq
axini
Carica papaya L. + + + | - +

Qeyd:(+) yiiksak daracads tolabkar, (-) asagi deracads tolobkar, (+) nisbi deracads talobkar.

Carica papaya L. ndvii ekoloji miihit amillorino bdylimo va ¢igoklomo, meyvoomologotirmo
dovriinds ekoloji miihit amillorine qars1 yiiksok tolobkar, dinclik dovriinds iso az tolobkardir.

Bu bitkids koklar torpaq sothine yaxindir, buna gore isti fasilds bol suvarma talob olunur.
Oktyabr vo ya noyabr aylarinin baslangici iso suvarma ohomiyyotli dorocods azaldilmalidir.
Sorin vaxtlarda kok sistemi zoyifloyir vo bu substratdaki mayenin durgunluguna sobob olur, bu
zaman kok sistemi yavas-yavas ¢iiriimoyo baslayir.

Todqiq etdiyimiz Carica papaya L.ndviiniin I vegetasiya ilinds I-IIT illik niisxalorindo
boylimo dinamikasi vo illik boy artimi nisbaton zoif boy artimi ilo xarakterikdir. Bitkinin ilkin
inkisaf (yuvenil) dovriindo yarpaqglar tam formalagmir - saplaqli, tam konarli, ayasi lirokvari,
bilindvrasi iiraksokilli, uc hissasi iso kiitdiir. 5-6 giindon sonra iso yarpaq ii¢ dilimo bdliiniir, daha
sonralar bdyiidiikkco 7-9 dilimo bdliiniir. Bitki bdyiidiikkco do yarpaqlarin ayast genislonir vo
saplagi 50 sm-o kimi uzanir. Yeddi dilims boliinmiis yarpagin uzunlugu 35 sm, eni isa 37sm-dir.
Kok bogazinin diametri 10 sm-dir.

Sakil 2. Carica papaya L. noviiniin I-11I illik vo yash niisxalori
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Carica papaya L. ndviin morfoloji parametlori, illik boy artimi, yarpaqlarinin sayi, ¢atiri vo
kok bogazinin diametri aragdirilmigdir.

Cadval 3
Carica papaya L. noviiniin I-111 illik niisxalorinin morfoloji parametlori (sm-19)
Catirin | Gévdonin Yarpagqlar
Nov illar Hundiirliik | diametri diametri Say Saplaq Diametr
uzunlugu

Carica Lillik 23 24 3,5 7 9-11 14-16

papaya L. IT illik 32 40 6 11 11-15 15-17

T illik 178 143 17 15 45-50 37-44

Morfoloji parametrlordon goriindilyli kimi Carica papaya L. novii ikinci vo lgiincii ildon
sonra daha siiratlo boylimosi miisahido olunur (betineman, 1954). Bitki on az1 1 metr yiiksokliyo
catdiqda ¢igoklomoayo baslayir. Cigoklor bitkinin yarpaq qoltugundan inkisaf edib tozlanmadan
sonra 20-40 sm uzunlugunda vo 15-30 sm diametrdo olan meyvolora cevrilir. Illik bdyiima
dovrii 15045 giin, 140+5 sm olmusdur.

Bitkilorin introduksiyast vo iqlimlogdirilmosindo on yiiksok gostorici bitkinin tobii
borpasidir. Dendrologiya Institutunun oranjeriyasinda yer alan Carica papaya L. ndviiniin
meyvoalori 2020-ci il avqust aymnin birinci ongiinliiylindo yetismis vo meyvalordon oldo edilon
toxumlar todgiqat iiciin istifado edilmisdir. Introduksiya olunan bitkilorin bioloji vo ekoloji
xisusiyyotlorinin hortorofli Oyronilmasi — qida vo tosorriifat ohomiyyatli, interyerlorin
yasillagdirilmasinda istifado edilon, perspektivli vo davamli ndvlorin secilmasine imkan yaradir
(Aramupos, Kyp6anos, 1985).

Portugaliyanin “Tapada da Ajuda” Aqronomiya Universitetindon vo Dendrologiya
Institunun fond oranjeriyasinda yer alan Carica papya L. ndviindon todariik edilmis toxumlar
miiqayisali tadqiqat ii¢iin torpaga sopilmisdir.

Hﬁ':_

INSTITUTO SURERIDR. 98 Ae By
- TAPADA DA i
-LiSEOA P 1

‘L ' ,..f‘.- i oy e T
Sokil 3. Dendrologiya Institutu vo Portuqaliyadan alds edilmis
Carica papya L. noviiniin toxumlari

Dendrologiya Institutundan todariik edilon toxumlarin tozo olmasi arzu edilondir. Toxumlar
yuyulur va toxminen bir giin kagiz lizorindo qurudulur. Sonra dorhal meso torpagi, torf, qum,
perlit garigigina 1:1:1:1 nisbati soklindo, 2 sm dorinliys okilir. 24-25 °C temperaturda ciicarir.

Portugaliyanin “Tapada da Ajuda” Aqronomiya Universitetindon olds edilmis toxumlari iso
yuyulub qurutdugdan sonra hibberelin tursusu, etilen, sitokinin, vitamin qarigiginda stratifikasiya
olunur vo clicartilor amols goldikdon sonra okilir.
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Sakil 4. Carica papaya L. yerli soraitdan vo miibadils naticasinda slds edilmis toxumlain ciicartilori

Carica papaya L. ndviiniin an somarali sopin vaxt1 avqust aymin Il ongiinliiyiidiir. Qapali
soraitdo tocriibo sahosindo Carica papaya L. néviiniin meyvoalorindon todariik edilmis toxumlar
vo Portuqaliya Aqronomiya Institundan miibadilo naticoesinda alinmis toxumlar avqust aymnn II
ongiinliiylindo xiisusi substrata (torf, perlit, adi torpaq) sopilmisdir. Yerli soraitdon toplana
toxumlar 15.08.2020-ci tarixdo torpaga sopilmisdir vo ilk ciicortilor 25.08.2020 tarixindo
miisahido olundu vo ciicorma 75-80%-dir. Portuqaliyanin Agqronomiya Universitetindon
miibadilo naticosindo oldo edilmis toxumlarin ciicortilori 30-35 giin sonra miisahido olundu vo
clicorma 45-50% natico vermisdir. Ciicormadon sonra ilk yasil yarpaq omala golon kimi ciicartido
sarbast olaraq fotosintez baglayir. Lopayarpaglari bitkinin ¢ixis vermasindon 4-5 giin sonra amolo
golir. Tkiyo boliinmiis lopoyarpaglari, oval, tam konarli, kiitburun, tiind yasil rongdodir. Tam
formalagmayan hoqiqi yarpaqlar iso 2-3 giindon sonra amals golir. 12 giindon sonra tizorindo 5-6
yarpaq amolo goldiyi zaman bitkinin hiindiirliiyli 8 sm, ¢otirinin diametri iso 6,5 sm-o catir.
Hipokotilinin uzunlugu 4,8 sm, epikotilinin uzunlugu iss 2,7 sm.

Aparilmis todgiqatlardan belo naticoys golinir ki, toxumlarin miimkiin qodar tozo olmasi
yaxs1 naticalor verir. Toxumlar ¢ox yiiksok ciicorma doracesi ilo xarakterizo olunur vo 24-25°C
temperaturda ciicorir. Tozo toxumlarin ciicormosi 90-100%-o ¢ata bilor. Clicorma 2 hoftodon 2
aya qodor davam edir. Carica papaya L. ndviiniin ciicortilori 25-20 sm-9 ¢atdiqda, kifayat qader
boylik dibgoklora kogtirtiliir.

Carica papaya L. tropik bitki oldugu li¢iin clicartilorin inkisafinda giin 15181 ¢cox vacib
amildir. Bu dovrde havanin temperaturu vo riitubat ciicartilorin nornal bdylimasini tomin edir
(25-28°C va 70-80%) Boy artimi vegetasiya dovriinde olan timumi artimin 60-70% toskil edir.

Cadval 4
Carica papaya L. qapal soraitds toxumlarin miiqayisali coxaldilmasi tacriibalarinin naticalari
Toxumlar Sopin Sopinin Sapilon Secilmis Ik Kiitlovi | Ciicormo
tadariik vaxti | dorinliyi, | toxum substrat ciicorti | ciicorti Y%o-i
edilon yer sm-lo miqdari,
ad.
Dendrologiya | 15.08. 2 100 Mesa torpagi, 25.08. 30.08 75-80
Institutu torf, qum, perlit
2020. (1:1:1:1) 2020.
Portuqaliya 15.08. 2 100 Mesa torpagi, 30.09. | 05.10. 45-50
“Tapada da torf, qum, perlit
Ajuda” 2020. (1:1:1:1) 2020. 2020.
Aqronomiya
Universiteti
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Vegetativ coxaldilma da miimkiindiir: diametri 1,5 sm olan 1-2 illik bitki segmok lazimdir.
Kok uzunlugu 10 sm olan hissolora boliiniir. Qoalomlor kdk atmaq ligiin qumlu bir substrata
goyulur. Vegetativ coxaldilma homg¢inin yasli niisxolordo omolo golmis yeni zoglardan da
istifado olunur. Bitkinin tizorinde miitloq 3-4 yarpagi olmalidir. Onu 30°C istilikdo sislomo
yolu ilo kosorok okmok olar.

Sakil 5. Carica papya L. vegetativ coxaldilmasi

Vegetasiyanin sonuna kimi miisahidolor aparilmis vo meyvovermo prosesi ardicil olaraq
islonmisdir. Bitkilorin normal meyvovermasi ligiin vacib sortlordon biri tozcuglarinin hoyatilik
qabiliyyatinin yiiksok olmasidir. Qapali soraitdo bitkinin bioekoloji xiisusiyystlorindon asili
olaraq agilmis cicoklorlo miiqayisade, omalo golon meyvalaorin saxlanmast 40-45% toskil edir.
Aparilan fenoloji miisahidalor noticosindo molum olmusdur ki, qapali soraitdo todqiq olunan
Carica papaya L. noviindo meyvoomologotirma vo onlarin yetismosi arasinda kegon miiddot 90-
98 giin arasinda doyisir. Beloliklo, qapali soraitdo Carica papaya L. ndviiniin ¢igoklomo vo
meyvavermasinin xiisusiyyatlori 6yronilmisdir.

NOTICO

Abseronun qapali soraitdo Carica papaya L. 8-9 ay vegetasiya edir. Oktyabr aymin II
ongiinlityiindon, yanvar aymin III ongiinlilylino kimi bitkinin bdyilimo vo inkisafinda nisbi
dinclik dévrii baslayir. ik boy artimi mart, aprel aylarinda baslayir. Cigok tumurcuglarmin
formalagmasi va intensiv inkisaf dovrii fevral ayinin III ongiinliiyline tesadiif edir. Cigokloma
fazas1 mart ayinda, meyvolorin omalo golmasi may aymnin I onglinlityiindon baglayir. Meyvalor
iyun, iyulda siiratlo boyiiyiir, yetismosi avqust vo sentyabr aylarinda davam edir. Sentyabr ayinda
bitkinin {izorinds tam yetismomis meyvo miisahido olunur. Normal ¢igoklomo vo meyvovermo
xlisusiyyatlorini nozoro alaraq gapali soraitdo yasillasdirmada vo meyvagilikdo bu bitkilordon
istifado etmok miimkiindiir.
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UHTPOAYKIHS U BHODKOJOTMYECKUE OCOBEHHOCTH Carica papaya L.
B TEILTMYHBIX YCJIOBUSIX AIIIIEPOHA

AUHYP I'YCEMHOBA
Unemumym Jlenoponoeuu HAHA

B craree roBopuTcs 0 TOM, uTO BHepBele B MHctuTyTe menaponornn HAHA Opumm n3ydeHsl
MHTPOAYKLUS, Pa3MHOKEHHE H OMOIKOJIIOTHUECKHE 0COOEHHOCTH, POCT U pa3Buthe Buna Carica papaya
L. B TEIUIMYHBIX YCIOBUSAX. B TEIIMYHBIX yCIIOBUAX Tarais yCIENIHO PacTET U Pa3BUBAETCS, HOPMAIBHO
IBETET U IUIOJAOHOCHUT. PonuHoit mamaiiu sBisercs ror Mekcuku, CesepHas u llenTpansHas AMepuka u
ceBep FOxxHO#IT AMepHKH, HO BBIpAIMBAEeTCd OHAa celuac BO BCEX TPONMMUYECKUX CTpaHaX, OCHOBHBIC
npousBoautennn WHawss w bpaswimms. DTo BeYHO3EJICHOE, MHOTOJIETHEE TpPOIHYECKOe pacTeHUE,
MPEICTaBIIAIONIee COO0N TaTbMOBHIHOE AEPEBO, BHICOTOM 5-10 M., ¢ TOHKHM CTBOJIOM O€3 BETBEH.
Hecmotpst Ha TO, uto Carica papaya L. - Tpomuuyeckoe pacTeHHE, OHO TaK)Ke BBIpAIIMBAETCS B
cyOTpormueckoM knumare. JIuctes kpymHele, nuametrpoM 50-70 cM, pacmoioKeHbl B BUAE PO3ETKU Ha
BepXyITke 0€3BETBUCTOTO CTBOJIA, NITUHHBIN cTeOenb pas3nencéH Ha 5 win 7 yacTel. LIBeTkn pa3BuBaroTCS
B Ma3yxax JHCThEB, MpEBpamasch B OoJbinue Ioabl, quamerpoM 10 - 30 cM u mmHOH 15 - 45 cm.
Co3peBiIre IUIOABl MSATKHE W UMEIOT IIBET OT SHTAPHOTO JO OPaHXEBOTO. MSKOTH CIENBIX IUIOAOB
ObIBaeT KENTOH, opaHkeBol u KpacHO#. CTebenb MOJIO0T0 PACTEHHS CONEPKUT MATKUAE TKaHH, a PO
3penoro pacterus mycro. Carica papaya L. HaxoquTcst B KOJUIEKIUAX pacTeHH B opamxkepee MHcTHTYTA
nenaponoruu ¢ 25.11.2017. W3ydensl nuHamuka pocta Buma Carica papaya L. B yclHoBUSX in-situ,
TOJI0BOH TpHpocT, 3 (PeKTHBHBIE METOIBI Pa3MHOXKEHHS, MPOIECC I[BETEHHS W IIOJOHOIICHUS, JTAIlbl
(he€HOTIOTMYECKOTO Pa3BUTHA W BO3MOXKHOCTH amantanuu. Carica papaya L. pa3MHOXKAIOT YepeHKaAMH H
cemeHamu. CeMeHa CEIOT BECHOW B IIOYBY, KOTOpas COCTOMT W3 Tecka, Topda, 3eMIH U JcpHa B
OJIMHAKOBBIX Mpomopiusax. PocTku BexonsaT yxe uepe3 7-10 nHel, 3aTeM B TeueHHUe roja ux Mo Mepe
pocTta HEOOXOIUMO TiepecakuBaTh OKOJO 3 pa3. Takke BO3MOXKHO BEreTaTUBHOE pPa3MHOXKEHUE!
HE00XOAMMO BBIOPATh cTeOeb 1,5 ¢cM TomuHON y 1-2-eTHero pactenus. Cte0elb ACAT Ha OTPE3KH 110
10 cM B anuHy. YepeHKH MOACYIIMBAIOT NEpe]] MOCAIKOM B TEIJIOM CyXOM MECTE, 3aTeM JUIsl YKOPEHEHUS
MOMEIIAIOT B TecuaHwlil cyocTpat. Carica papaya L. mydiie BCero pacTeT IpU BBICOKHX TeMIIepaTypax.
OnruManpHas Temrneparypa aomkaa OsITh oT 21 °C mo 33 °C. Ilpu temmeparype 12-14 °C pacrenus
nepecraloT pactu. Pacrenme He ycroiiumBo K Moposzam, -0,5 °C ryOut pactenus. BomomobuBoe
pacTeHue, BhIpalinBaeMoe BO BCEX TPOIMYECKUX U CYOTPOIMYECKHX 30HaX, B IF000e Bpems roxa Carica
papia L. Hy)XaaeTcsi B IOBBIIIIEHHON BIQYKHOCTH, BYKHO, 9TOOBI B TEUEHHE BETETAIIMOHHOTO NIEpHoia OHA
cocraBisuia 66%. TpeOoBaTenbHa K MOYBE, HE JIIOOUT COJICHYIO BOJY M 3aCOJICHHBIC MMOYBHI. [11010HOCAT
B 3-4-neTHHE pacTeHus, MPOJOIKUTEIBHOCTh KU3HU OKoJIo 8-10 1eT, B KyNbTypHBIX ycinoBHaX - 15-20
TeT.
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Knrwowuesvie cnosa: unmpodykyus, pazmHodcenue, OuHAMuU1ecKoe passumue, OU0IKON0ZUUecKue
ocobennocmu, penonozusn, mopghonozun

INTRODUCTION AND BIOECOLOGICAL FEATURES OF Carica papaya L.
IN CLOSED CONDITIONS OF ABSHERON

AYNUR HUSEYNOVA
Institute of Dendrology of ANAS

In this article, for the first time at the Institute of Dendrology of ANAS, we are reporting about the
introduction, reproduction, bioecological features of the species Carica papaya L. in the closed
conditions of Absheron. In the mentioned conditions, it successfully grows and develops, blooms and
bears fruit normally. Papaya is native to the south of Mexico, Central America and the north of South
America, but it is now grown in all tropical countries, the main producers are India and Brazil. It is a low,
slender palm tree with a thin trunk without branches, an evergreen, perennial tropical plant, 5-10 m high.
Although Carica papaya L. is a tropical plant, it is also grown in subtropical climates. The leaves are
large, 50-70 cm in diameter, located in the form of a rosette at the top of the branchless trunk, long-
stemmed, divided into 5 or 7 parts. Flowers develop in the axils of the leaves, turning into large fruits, 10-
30 cm in diameter and 15-45 cm long. Riped fruits are soft and amber to orange in color. The pulp of ripe
fruits is yellow, orange and red. The stem of a young plant contains soft tissue, while the nucleus of a
mature plant is empty. Carica papaya L. introduced in the plant collections of the greenhouse at the
Institute of Dendrology since 25.11.2017. The dynamics of growth of Carica papaya L. species in-situ,
annual growth, effective methods of reproduction, the process of flowering and fruiting, stages of
phenological development and adaptation possibilities have been studied. Carica papaya L. propagated
by cuttings and seeds. The seeds are sown in the spring in the soil, which consists of sand, peat, earth and
turf in equal proportions. The sprouts emerge within 7-10 days, then within a year they must be replanted
about 3 times as they grow. Propagation by cuttings is possible: you should choose a stem thick with the
length of 1.5 ¢cm in a 1-2-year-old plant. The stem is divided into 10 cm segments along the length. The
cuttings are dried before planting in a warm, dry place, then placed in a sandy substrate for rooting.
Vegetative propagation also uses new shoots from older specimens. The plant should have 3-4 leaves. It
can be planted by cutting at a temperature of 30 © C by swelling. Carica papaya L. grows best at high
temperatures. The optimum temperature should be between 21 ° C and 33 ° C. At 12-14 ° C, plants stop
growing. The plant is not resistant to frost. A water-loving plant grown in all tropical and subtropical
zones, at any time of the year. -0.5 © C kills the plants. Carica papia L. needs high humidity, the rate of
latter should be 66% during the growing season. Requires soil, does not like salt water and saline soils.
Fruiting at 3-4 years, life expectancy is about 8-10 years, in cultural conditions - 15-20 years.

Keywords: introduction, reproduction, dynamic development, bioecological features, phenology,
morphology
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II. GENETIKA vo GENOMIKA | GENETICS and GENOMICS

UOT 633:11:63:523:575

YENI YUMSAQ BUGDA (7. aestivum L.) GENOTIPLORININ KEYFiYYOT
GOSTORICILORININ VO PROTEIN MARKERLORININ
POLIMORFIZMIi

9KBOR KORIMOV', HAMLET SADIQOV, SVETLANA RZAYEVA,
FATMAXANIM SEYXZAMANOVA

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadlgq pr., 155, Baki §., Azarbaycan Respublikasi
akber xocali@yahoo.com

Tadqiqat isindo 30 yumsaq bugda niimunasinin doninds qliadin ehtiyat ziilallarinin elektroforetik
analizi aparilmisdir. Maqsod yumsaq bugda genotiplorinin qliadinkodlasdiran lokuslarinin allel
komponentlor bloklarinin identifikasiyas1 vo pasportlasdirilmasi olmusdur. Yumsaq bugda nii-
mundlorinin doninds qliadinkodlasdiran lokuslarin malum allellorinin toyini vo yeni allel kompo-
nentlor bloklar: identifikasiya edilmisdir. Bels ki, var.ferrugineum YBFS017 k-23 genotipinds Gld
1416, Gld 1B19, Gld 1D1, Gld 6A11, Gld 6B9 vo Gld 6D9 mdlum allel komponentlor bloklar:
miidyyon edilmisdir. Var.qlaucolutescens YBFS017 k-75 genotipindo Gld 1410, Gld 1BS8, Gld 1D2,
Gld 6410, Gld 6B2 vd Gld 6D9 molum qliadin allel komponentlor bloklar1 miioyyon edilmisdir.
Homg¢inin, introduksiya olunmus Rumeli yumsaq bugda sortunun qliadin elektroforeqrami
standart kataloq vasitasi ilo analiz edilmisdir. Rumeli yumsaq bugda sortunda Gld 144, Gld 1B1,
Gld 1D5, Gld 6B2 va Gld 6DI malum qliadin bloklar1 va hamg¢inin Gld 64 (Y") yeni gliadin allel
komponentlor bloku identifikasiya edilmisdir. Aparilan texnoloji analizdo yumsaq bugda niimuno?-
larinin 1000 danin Kiitlasi, donin siisovariliyi, kleykovinanin miqdari, kleykovinanin deformasiya
amsali, quru kleykovinanin miqdari, sedimentasiya vo iimumi ziilahm miqdar1 todqiq edilmisdir.
Analizlorin tohlillori naticasinds yiiksak don keyfiyyot gostoricilorino malik olan 5 niimund
secilmisdir. SPSS statistik kompiiter proqramindan istifads edilorok danin keyfiyyat gostoricilori
arasinda miisbat vo monfi xatti asihliqlarimin moveudlugu tayin edilmisdir. Klaster analiz zamani
30 yumsaq bugda niimunasi 6 qrupda siniflosdirmisdir. Bununla yanas1 yumsaq bugda
niimundlorinin qliadin elektroforeqramlarmin zonalar iizro genetik miixtaliflik indeksi (H-)
hesablanmisdir. Keyfiyyot slamatlori ilo slagoali olan qliadin allel komponentlor bloklarindan
yumsaq bugda niimunslorinin keyfiyyotinin yiiksaldilmasinda istifado etmoak olar. Tadqiqatda
keyfiyyot gostoricilori yiiksak olan niimunslardan seleksiyada valideyn formalari kimi istifads oluna
bilor.

Acar sozlor: yumsaq bugda, donin keyfiyyati, qliadin, allel komponentlar bloku, identifikasiya

GIRIS

Diinayada vo Azorbaycanda osason bugda cinsinin iki novii yumsaq bugda vo bork bugda
becorilir. Bugdanin monso morkozlorindon olan Azorbaycanda taxilgilifin inkisafina boyiik
ohomiyyat verilmosindo vo ohalinin orzaq tohliikosizliyinin tomin edilmosindo miihiim rol
oynayir (Sliyev va b., 2008; Anmes, 2006). Azorbaycan Respublikasinda bugda bitkisindon
hazirlanan orzaq momulatlar1 insanlarin osas gilindolik tolobatini toskil edon istehlak mohsul-
larindandir. Bugda bitkisinin qgidalilig1 onun doninds olan vacib maddslorls yanas: ziilali madde-
lorin zonginliyi ilo alagodardir (Korimov vo b., 2009). Yiiksok ziilal molekullarinin miirokkob
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kompleksini toskil edon kleykovina (qluten) suda holl olmayan elastik holmosik — ziilali
maddadir. Bitkilorin genetik miixtalifliyinin ziilal genetik markerlori ilo todqiqi vo identifika-
siyasi elmi cohotdon cox aktualdir. Belo genetik markerlordon biri do ehtiyat ziilallarinin
sintezino nozarot edon qliadinkodlagdiran lokuslarin allel genlorinin kodlasdirdig: allel
komponentlor bloklaridir (Kynpsisuer u np., 2004; Canpiros, 2012; Co3unos, [Tonepens, 1985;
Metakovsky, 1991; Noveselskaya-Dragovich et al., 2007; Shewry, Tatham, 1997).

Bugda doni endosperminin osas hissosini gliadin vo qliitenin ehtiyat ziilallar1 togskil
etdiyinden, bu ziilallar1 kodlasdiran allel genlorin identifikasiyasi vo denin keyfiyyat slamatlori
ilo olagolorinin dyronilmasi ¢ox ohomiyyatlidir. Bu ziilallarin sintezino nozarat edon genlorin
oxsar struktur qurulusa malik olmas1 va bu struktur genlorin nukleotid ardicilliqlarinda yalniz
ekzon hissolorinin olmasi, bu ziilallarin gen ekspressiyasinin ilk mohsulu oldugundan bitki
genotiplorinin polimorfizmi, identifikasiyasi, pasportlasdirilmasi vo onlarin genetik adaptasiyasi
kimi praktiki vo elmi mosalalorin hollindo genetik marker kimi vacib ohomiyyot kosb edir
(Ycona, 2008; Deshmukh_et al., 2012). Buna gdra da gabaqcil diinya 6lkalorinin elmi miiossise-
lorindo genetika vo seleksiyanin vo molekulyar biologiyanin bir ¢ox nozori vo praktiki
masalalarinin hall olunmasinda ziilal genetik markerlorindan istifade edilir. Ehtiyat ziilallarinin
sintezino nozarat edon genlorin donin komiyyat vo keyfiyyatino tosir edon olamatlori ilo olagoli
olmas1 vo onlarin digar genlorls eyni ilisikli qrupda yerlogsmalari bu, ziilal genetik markerlorinin
ohomiyyatini bir daha artirir (KyapsBues u ap., 2014; Noveselskaya - Dragovich et al., 2015;
Clarke et al., 2003; HoBocenbckas-/[parosud u ap., 2015).

MATERIAL VO METODLAR

Todgqigqat isi liciin Genetik Ehtiyatlar Institutunun “Danli-taxil vo paxlali bitkilor” sébasindon
Genbanka verilmis yumsaq bugda niimunolori gotiiriilmisdiir. 2018-ci ildo Abseron Elmi
Tadqigat bazasinda sopilmis, 2019-cu ildo standart Aran, Bezostaya-1, Rumeli marker sortlar1 vo
27 yumsaq bugda novmiixtolifliyine aid 30 niimuns tocriibo sahosindon yigilaraq analizlor iiglin
istifado edilmisdir. “Biokimyovi genetika vo texnologiya” sobasindo niimunolords donin fiziki
gostaricilori — 1000 donin kiitlasi va siisovarilik gobul olunmus metodlarla (Ds-10842-64;10987-
64; 10840-64) toyin edilmisdir. Xam vo quru kleykovinanin miqdar va keyfiyyati (Ds-9404-060)
standart metod asasinda toyin edilmisdir. Kleykovinanin keyfiyyati onun miigavimati vo dartilma
gabiliyyatino goro qiymotlondirilmisdir. Sedimentasiya gostoricisi Makro metod asasinda sirko
tursusu vasitosi ilo toyin edilmisdir (Metozst, 1977).

Yumsaq bugda niimunolorindo iimumi ziilalin faizlo miqdar1 Keldal tsulu ilo toyin
edilmigdir. Ziilalin faizlo miqdar1 asagidak: diistur osasinda hesablanmigdir (I'ynenkosa, 1971).

_ (25-b)*100*0.28

a
Burada b - titiro gedon mohlul ml; a - unun ¢okisi mq; 5.7 - bugdalar {i¢iin N omsali; 0.28-1/50
N H,SO,4 omsalidir.

Yumsaq bugda genotiplorinin donlorindon gliadin ehtiyat ziilallarinin elektroforetik analizi
poliakrilamid gelindo (Acid-PAGE) F.A.Poperelya vo omokdaglarinin metodikas1 osasinda
yering yetirilmisdir (ITonepens, 1989).

Yumsaq bugda niimunalarinin har bir patternin rastgalms tezliyi biitiin zonalar iizro genetik
miixtoliflik indeksi agagidak: diisturla hesablanmigdir (Nei, 1979).

H=1-) P’

Burada H - genetik miixtoliflik indeksi; P; - hor patternin zonalardaki tezliyidir.

N *5.7

NOTICOLOR VO ONLARIN MUZAKIROSI
Aparilan analizlorlo yumsaq bugda niimunslorinin fiziki gostoricilori, kleykovinanin miqdari
vo Umumi ziilalin miqdar1 todqiq edilmisdir. Fiziki gostoricilordon siisovariliyo goro qeyd
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olunmus noticolor codval 1-do gostorilmisdir. Var.milturum YBFS 17 k-3 yumsaq bugda
niimunossinin 1000 doninin kiitlosi 42,0 q, stisovariliyi 55,0%, kleykovinanin dartilmasi 8 sm,
xam kleykovinanin miqdart 34,14%, KDO 90,0 vahid, quru kleykovinanin miqdart 12,9%,
sedimentasiya 31,0 ml, iimumi ziilalin miqdar1 13,33%, lizin 280 mq va triptofan 120 mq
olmusdur. Iki niimunado (var.leucospermum YBFS 017 k-63 va var.bengalense YBFS 018 k-46)
donin siisovariliyi 10,0%, galan niimunalords iso 20,0-80,0% arasinda doyigmisdir. Standart kimi
gotiiriilmiis Aran yumsaq bugda sortunun siisovariliyi 48,0% olmaqla, niimunalor arasinda orta
gostaricili sort kimi toyin olunmusdur. Todqiq edilon niimunolorde 1000 doninin kiitlosi 34,4-
50,0 q arasinda doyisilmisdir. Var.hostianum (YBFS 018 k-50) genotipinin 1000 doninin kiitlosi
50,0 q, var.qlaucolutescens (YBFS 017 k-75) nlimunosinin 1000 doninin kiitlosi 49,6 q,
var.bengalense (YBFS 018 k-46) niimunosinin 1000 donin kiitlosi 48,8 q vo standart kimi
gotiiriilmiis Aran yumsaq bugda sortunun 1000 doninin kiitlosi 52,0 q olmagla biitlin
niimunoalordon tstiin olmusdur. Yumsaq bugdanin mohsuldarhigi ilo yanast onun doninin
keyfiyyot gostoricilori do miihiim ohomiyyat kosb edir. Todqiqat isindo st. Aran sortu daxil
olmaq sorti ilo 27 yumsaq bugda genotipinin KDO (kleykovinin deformasiya omsali) 75,0 -
105,0 c.g. arasinda doyisilmisdir. Var.ferrugineum (YBFS 017 k-23) genotipindo KDO 75,0
c.g., quru kleykovinanin miqdar1 30,0%, var.hostianum (YBFS 018 k-26) niimunssindo xam
kleykovinanin miqdar1  39,2%, KDO 90,0 c.g., quru kleykovinanin miqdart 12,5%,
var.erytrospermumda (YBFS 018 k-17) xam kleykovinanin miqdar1 30,9%, KD© 85,0 c.g., quru
kleykovinanin miqdar1 11,0%, var.qlaucolutescens (YBFS 017 k-75) niimunosindo xam
kleykovinanin miqdart 39,3 %, KDO 95,0 c.g. vo quru kleykovinanin miqdar1 12,8%,
var.fulfocinercum (YBFS 018 k-48) genotipindo xam kleykovinanin miqdar1 32,5%, KDO 90,0
c.g. va quru kleykovinanin miqdar1 10,8% olmagqla yiiksok gdstoricili niimuna kimi miioyyan
edilmisdir. Var.murinum genotipindo (YBFS 017 k-2) quru kleykovinanin miqdart 12,9 %,
var.murinum (YBFS 017 k-3) niimunasinds quru kleykovinanin miqdar1 12,9%, var.murinumda
(YBFS 017 k-8) 12,3%, var.hostianumunda (YBFS 018 k-26) 12,5%, var.qlaucolutescens
(YBFS 017 k-75) nlimunasinds 1so 12,8% olmusdur. Standart Aran yumsaq bugda sortunda iso
quru kleykovinanin miqdar1 10,0% toskil etmisdir. Aran standart yumsaq bugda sortunda xam
kleykovinanin miqdar1 28,7% olmagqla digor niimunslorlo miiqayisads orta gostoriciya malik
olmusdur. Sedimentasiya ¢okiintiisii imumi ziilal vo kleykovina ilo diiz miitonasibdir. Niimu-
nolordo, osason yliksok sedimentasiya vo yliksok kleykovina gostoricilori list-listo diisiir. Todqiq
olunan niimunslorde sedimentasiya gdstaricisi 11,0-38,0 ml arasinda doyismisdir. Var.erythro-
spermum (YBFSO018 k-17) niimunosindo biitiin keyfiyyot gdstoricilori gonastboxs olmaqla
yanasi, sedimentasiya (38,0 ml) gostoricisi do diger niimunslordon istilinliiyii ilo forqlonmigdir.
Aran (st.) yumsaq bugda sortunun sedimentasiya gostoricisi (22,0 ml) digor niimunalors yaxin
olmusdur. Analizlor zaman var.graecum (YBFS 017 k-1) nlimunssinds lizin amin tursusunun
miqdar1 290,0 mq, var.miltrum (YBFS 017 k-2) niimunasinds 273,0 mq, var.velutinumda (YBFS
018 k-30) 297,0 mq vea var.miltrum (YBFS 017 k-3) niimunoesindo iso 280 mq olmaqla, biitiin
niimunolordon vo st. Aran sortundan {istiin olmusdur. Var.velutinum (YBFS 018 k-30)
genotipindo triptofan amin tursusunun miqdart 150 mq, var.bengalense (YBFS 018 k-46)
niimunasinds 150 mq va var.miltrum YBFS 017 k-8 niimunasinds iso 140,0 mq toskil etmisdir.
Texnoloji analizlorin tohlillori naticesinds yiiksok don keyfiyyoti gostoricilorine malik olan
niimunolor (var.miltrum - YBFS 017 k-3- 1000 doninin kiitlosi 42.0 q, stisovarilik 55,0%,
kleykovinanin miqdar1 34,1%, KD®O 90,0 c.g., quru kleykovinanin miqdar1 12,9%, sedimentasiya
31,0 ml vo ziilal 13,33%, var.erythrospermum- YBFS 017 k-17- 1000 doninin kiitlosi 45,6 q,
stisovarilik 64,0%, kleykovinanin miqdar1 28,0%, KDO 90 c.g., quru kleykovinanin miqdar1
10,0%, sedimentasiya 38,0 ml, ziilal 13,55%) secilmisdir ki, onlardan golocokds seleksiya
programlarinda istifads etmok olar (Codval 1).

54



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild X, Ne 1 (2021)

0071 0'0ST| S9vI 0'CC 001 09 0°06 L'8C 0°8¥ 0TS SuaosaInj IeA (18) ey | 0¢
- - - 0'ST 0'Cl 0'8 0'SL L€ 0°Sy 7'oF SuaosaInj IeA IPwny | 6¢
- - - 0°8¢ $‘6 09 0°08 8°LT 0°0S 8'8¥ SU2252NJ " JeA [-eAe)sozog | 8¢

0°0IT 0CLT| 96CI 0'CC T8 0'S 008 §CC 0°Sy 9°TH wnupnysoy 1eA | [7-3 810 SHHA | LT

0°0€T 0°€LT| LS€EI 0'ST L6 0L 0°S6 G'8C 0°0¢ 0°0¢ wnuvysoy res | (063 810 SAHA | 9T
0°0CI 0'0Cl| ST¢l 01T 801 0L 0°06 K43 0°0S Ty wnd.out>ofinfIeA | 843 810 SAHA | ST
0°0ST 0'0LC| SOVI 0Ll 701 0L 0001 ¥'6C 0°01 8'8¥ asua[p3uaqIeA | 9p- 810 SAAA | +¢C
0°0C1 0'59C| STl 001 8'8 09 0001 ¥'ST 0°0S 9°¢y njjapres| -3 L10 SIGA| €T

0011 0'0LC| CI'vl 0Cl 6'L 0L 0001 6'0C 0°Sy 0°0% nfjapres| €43 L10 SI9A| TT

0°0€T 0°0S¢ (4! 0'LT 8'CI 06 0°S6 £6¢ 0°0S 9°6¥ suaosainjoonvibxea| ¢/ - 10 SIGA| 1T

0011 0'0LC| L6°Cl 00T 9'6 0L 0001 L'8C 0°08 T'6¢ winutiadsoonapyes | ¢€-3 810 SIGA| 0T

0'0F1 0'59C| &8¢l 0Tl 7’6 0'8 0°S01 8'CC 0°01 7'0¥ winutiadsoonajyea| €9-3 L10 SAHA| 61

0°0ST 0'L6C| 1I¥€El 0°C¢ 8L 0'8 0°S6 89C 0°0S 0'%¥ wnuynjaa’leA | 0¢-q 810 SAHA | 81

0°0CI 0'65C| o6L¢l 091 0'8 09 0°S01 SR 0°0¢ 8°0% wnupysoy IeA | 8C-3 810 SHHA | LI

0'0%1 0'09C| 68¢l 0°Sl STl 09 0°06 C6¢ 0°0S vy wnupysoy IeA| 9¢-3 810 SHHA | 91
008 08¢ (4! (4! L'8 0'8 0001 96T 0°0S 87E wnpiqoIreA | G-y 810 SAdA | SI
006 0°0S¢ (4! 0¢l 7’8 06 0001 9°9C 0°0¥ 0°8¢ pssoAvqivqIeA | ¢7- 810 SAdA | V1

0°0€T 0'seC| 11yl 0°€C 7’6 0'8 0°S6 €8¢ 0°0S T'se DssoAqivqIeA | ¢ L10 SAdA | €1

0'0%1 0'6LC| P9°¢l 06l 801 0L 0°S6 6'1¢ 0°s¢ 9°6¢ uvjawody1lsa°1eA | 9¢-3 L10 SA9A| Tl

0°0IT 0'09C| 8TVl 0Cl 711 0L 0°S6 ¥ee 0°0¥ Ty suaosan]IeA | 1-1 810 SAHA| 11

0°0CI 0'6ST| S8¢l 0'LE 0TI 0'8 0°S8 6'0¢ 0TS 0Ty winuttadsoyidio°xeA | [1- 810 SAGA| 0T

00IT 0cse| TT¢l 0v¢ L 01 09 0'SL 0°0¢ 0°0S 87E wnauIsn.Lf 1eA | €z L10 SIA| 6
006 0'18C| 6&S¢l 08¢ 001 0L 0°06 08¢ 0'%9 9°CYy winutipdsoayidio e | [1- L10 SIGA| 8

0001 0°€9C| O0LVvI 06l 901 0L 0°S6 6'8C 0°09 8°0% wnutiadsoqyplio-1eA| 01-Y 810 SAGA| L
008 0'S¥C| 0¢€vl 0'9C 06 0'S 0001 6'¢C 0°L¥y v're wnau1sn.Laf 1eA| -3 810 SAGA| 9

0°0CI 0'SST| 601 00T 701 0'8 0001 G'8C 0°09 T'se wndjjrurdes | 9-3 810 SHHA | S

0071 0°CST| 9L¢€l 01T €l 001 0°06 0'1¢ 0°8¥ 8°0¢ wndjjruideA | @8-y L10 SHHA | ¥

0°0CI 0'08C| ¢€¢c¢el 0'1¢ 6'Cl 0'8 0°06 I'v¢ 0°6S 0Ty wndjjrurdes | -3 L10 SHHA | €

0°0€T 0'€LT| T6EL 0'ST 6'Cl 0'8 0°S6 0°¢e 0°0S TSy wndjjruideA | - L10 SHHA | T

0°0CI 0'06C| 9SVTI1 06l €1l 0L 0001 ¥'9C 0°0S ¥'8¢ wnoovA3IeA| - L10 SAHA| |1

= ¢ ‘
g w M 3 ‘m“ W «bﬁw a_-&“.._..mmﬂv - ,_m.wh“_mt% et M_:“.w.:_nmmﬁw__ ‘ % o -b ;HE.:. v_h_%%w&
MN bm m“ ..w = coM -wow | -0)Adp] nand) AL wey HIEACSHS uruep 0001 IAIIeXNUAN urueunwnN o8
g5 = .mO = gla 1NeAAIJAY e Jepbru urueuIAo A Je[IdLIe)S0S8 MIZI
LIe[IdLIe)s03 I[ojouxd) uruLiejeunwnu epgnq beswn x
I 1eape)

55



MEA Genetik Ehtiyatlar Institutunun Emi Osarlori, X cild, N 1 (2021)

Todqgigatda SPSS kompiiter statistik proqramindan istifado edilorok donin keyfiyyot gostori-
cilori arasinda korrelyasiya asililiginin mdvcudlugu toyin edilmisdir. Cadval 2-don goriindiiyii
kimi xam kleykovinanin miqdari ilo quru kleykovinanin miqdar1 arasinda miisbot korrelyasiya
oldugu miioyyon edilmigdir. Sedimentasiya gostoricisi ilo siisovarilik arasinda, sedimentasiya
gostaricisi ilo kleykovinanin deformasiya omsali arasinda miisbot korrelyasiyanin oldugu askar
edilmigdir (**P<0.05%). Eyni zamanda, {imumi ziilal ilo kleykovinanin deformasiya omsal1 ara-
sinda, ziilal ilo sedimentasiya arasinda, triptofan ilo 1000 donin kiitlosi arasinda miisbat, triptofan
ilo slisovarilik arasinada monfi korrelyasiya oldugu miioyyon edilmisdir (Cadval 2).

Cadval 2
Yumsaq bugda niimunslorinin donlorinin Kkeyfiyyat gostaricilori arasinda xotti asililiqlar
1000 Xam Quru
danin Sll? ova kleykovi- kleykovi- Sedimen-| Ziilal, | Lizin, Trpto-
OYlamotlor vor . | rilik, nanin KDo nanin . fan,
kiitlasi, | . . tasiya, ml| %-1o | mq-la
N %-1o | miqdari, miqdari, mgq-la
q %-1d %-1d
1000 donin 1 ) ) i ) ) i i i
kiitlasi, qr
Siisovarilik, %- | -0.195 1 i i i i i i i
Ia 0.321
Xam 0.324
kleykovinanin 0.092 8;;? 1 - - - - - -
miqdari, %-ls )
KDO -0.065 | -0.308 | -0.339 1 i i i i i
0.742 | 0.111 0.078
Quru 0.200

. 0.191 | 0.856" | 0.310
klfeykovmoanln 0.307 0.331 0.000 0.108 1 - - -
miqdari, %-1s

Sedimentasiya, | 0.130 | 0.382° | 0.273 | 0.626 | 0.274

ml 0.509 | 0.045 | 0.161 | 0.000 | 0.158 ! ) ) )

Ziilal, %-lo 0.034 | 0.054 | -0.071 | 05527 | 0.025 | 0458 | ] ]
0.862 | 0.784 | 0.721 | 0.002 | 0.900 | 0.014

Lizin, mq-la 0.149 | -0.044 [ -0.174 | 0.132 | -0.065 | 0.017 [0.130 [ ]
0451 | 0822 | 0377 | 0.504 | 0.742 | 0.931 |0.511

Triptofan, 0.478" [ -0.379" | 0335 | -0.029 | 0301 [ 0.000 [-0.099]0.117 |

mg-la 0.010 | 0.047 | 0.082 | 0.885 | 0.120 | 0.997 [0.617 | 0.552

**0.01%; * 0.05% statistik shomiyyatlidir

Bitkilorin identifikasiyasinda istifado olunan asas genetik markerlordon biri protein marker-
loridir. Toadqiqat isindo yumsaq bugda genotiplorinin genetik identifikasiyasi vo pasportlagdiril-
masi protein markerlori (qliadin va gliitenin) osasinda aparilmigdir. A-PAGE metodu ils aparilan
saquli elektroforetik analiz zamani, gliadin ehtiyat ziilallar1 sorti olaraq 4 zonaya boliinmiisdiir:
bunlar ®-, y-, - vo a-qliadinlor adlanirlar. Yumsaq bugda niimunslorinin gliadinkodlasdiran-
lokuslarinin allel variantlar bir-birindon elektroforetik spektrlorin sayina, komponentlorin geldo
harokat stirating, spektrlorin intensivliyino goro forqlonmisdir. Elektroforetik analiz zamani 27
yeni yumsaq bugda niimunasindo 7 lokus iizro gliadin allel komponentlor bloklar1 dyronilmisdir.
Tadqiq edilon genotiplorin identifikasiyast Gli 14, Gli 1B, Gli 1D, Gli 64, Gli 6B, Gli 6D va Gli
2-1A lokuslarina goro, Bezostayal-in standart kataloqu ilo toyin edilmisdir. Marker sort kimi
Bezostaya-1, Anza vo keyfiyyot gostoricilori yiiksok olan Rumeli sortlart gotiirilmiisdiir (Sokil
1-2). Zilal markeri osasinda hibridlosmonin mogsodyonlii aparilmasinda, seleksiya prosesinin
stiratlondirilmosinde vo tomiz materialin aldo edilmasindo somarali vo effektiv bir elmi yanagma
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kimi genis sokildo totbiq edilir. Yumsaq bugda genotiplorinin elektroforetik analizindon oldo
edilmis naticolors osason, qliadinkodlasdiran lokuslarin allel komponentlor bloklari identifikasiya
edilon homin ziilallar1 kodlasdiran allel genloro gora tortib edilon kataloq tokmillosir vo bu da
yeni sort vo formalarin yaradilmasina imkanlar agir.
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E e I —1 o ..r: : lI- .

- A :.: - - 5 ) b= 4 |

o F{ RN | S
gy & SRR EB= .; E::B :'_""iﬁr

L Ii;lﬁn' § i 3 HE=RESEN | F

ey 1™ i 1:' l-i'_
I ELRELE " SR DR TR  CELEL] u-‘i}a
123 4367 -'i 10111213 14151617 151920 2122 23 2526 2T 2829 3031323334

Sakil 1-2. Yumsaq bugda niimunalorinin gqliadin elektroforeqramlari.

1-var.graecum YBFSO017 k-1; 2-var.milturum YBFS017 k-2; 3-var.milturum YBFS017 k-3; 4-
var.milturum YBFS017 k-8; 5-var.milturum YBFSO018 k-6; 6-var.ferrugineum YBFSO018 k-8; 7-
Bezostaya-1 (marker); 8-Anza; 9-Rumeli; 10-Aran; 11-var.erythrospermum YBFS018 k-10; 12-
var.erythrospermum  YBFS017k-17;  13-var.ferrugineum YBFS017k-23;  14-var.erythrospermum
YBFS018 k-17; 15-var.lutescens YBFSO018 k-18; 16-var.erythrospermum YBFS017 k-36; 17-
var.barbarossa YBFS017 k-43; 18-var.barbarossa YBFS018 k-23; 19-var.albidum YBFS018 k-25; 20-
var. hostianum YBFS018 k-26; 21-var.hostianum YBFS018 k-28; 22-var.velutinum YBFS018 k-30; 23-
var.leucospermum YBFS017 k-63: 24-Bezostaya 1; 25-Rumeli; 26- var.leucospermum YBFS018 k-33;
27-var.qlaucolutescens YBFS017 k-75; 28-var.delfii YBFS017 k-78; 29-var.delfii YBFS017 k-79; 30-
var.bengalense YBFS018 k-46; 31-var.fulfocinercum YBFSO018 k-48; 32-var.hostianum YBFS018 k-50;
33-var.hostianum YBFS018 k-27; 34-Rumeli.

Todgiqatda yumsaq bugda niimunolorinin qliadin elektroforeqramlarinda allel genlorinin
kodlagdirdig1 komponentlor bloklar identifikasiya edilmisdir. Bels ki, v.ferrugineum YBFS017 k-23
genotipindo Gld 1416, Gld 1B19, Gld 1DI1, Gld 6411, Gld 6B9 vo Gld 6D9 molum allel
komponentlor bloklar1 miioyyan edilmisdir. V.qlaucolutescens YBFS017 k-75 niimunossindo Gld
1410, Gld 1B8, Gld 1D2, Gld 6A10, Gld 6B2 vo Gld 6D9 msolum gliadin komponentlor bloklart
mioyyan edilmisdir. Bunlarla yanasi, introduksiya edilmis Rumeli yumsaq bugda sortun da analiz
edilmis Gld 144, Gld 1B1, Gld 1DS5, Gld 6B2, Gld 6D1 molum gliadin bloklar1 vo homginin Gld 6A
(Y") yeni gliadin bloku da identifikasiya edilmisdir. Bu sortun doninin keyfiyyot gdstoricilorinin
yitksok olmasmimn sobobi Gld 144, Gld 1BI vo Gld 6AY" yeni gliadin komponentlor bloklarmmn
olmasidir. Halbuki, donin keyfiyyst gostoricilori ilo olagoli olan 2 vo 3 gliadin komponentlor
bloklarini dastyan niimunslorimiz ¢cox azdir (Sakil 3).

Yumsaq bugda niimunalorinin donlorindon qliadinin ekstraksiyast vo elektroforetik analizi
aparildigdan sonra bondlor (eletroforetik spektr) genotiplor arasinda “1” vo “0” ndomralomo
metodu osasinda nomralonmisdir. Eyni yerdo duran bondlor “1”, homin yers uygun sahado
olmayan bondlar isa “0” binar nomenklaturaya asason ndmralonmis vo Cakart metodu ilo genetik
yaxinliq mioyyon edilmigdir. Niimunolorin genetik yaxiligini miioyyonlosdirmak iigiin SPSS
kompiiter proqramindan istifado edilmis vo dendrogram qurularaq, yumsaq bugda niimunslsrinin
monomer prolamin ziilal markerlori vasitosilo genetik yaxinligr todqiq edilmisdir. Sokil 4-don
gorilindiiyli kimi, dendroqram asas 6 hissoys boliinmiisdiir. 2, 3, 4, 5, 6, 7, 8, 12, 13, 14, 15, 16,
17, 20, 22, 23, 24, 25, 26, 27, 30 vo 31 nomrali genotiplor 1-ci boyiik klasterdo, 18, 21, 28 vo 29
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noémrali niimunslor 2-ci, 9 ndmrali Rumeli sortu 3-cii klasterds ayrica, 10 vo 11 ndmroali niimu-
nolor 4-cii, var.qraecum YBFS017 k-1 genotipi 5-ci vo 19 ndmrali (var.albidum YBFSO018 k-25)
genotip 159 6-c1 klasterdo siniflogmisdir (Sokil 4).
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Sakil 3. 9-Rumeli, 13-var.ferrugineum YBFS017 k-23 va 27-var.qlaucolutescens
YBFS017 k-75 yumsaq bugda niimunalarinin gliadin allel komponentlar bloklar:.
Gld 6AY - yeni identifikasiya olunmus qliadin allel komponentlar bloku
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Sakil 4. Yumsaq bugda niimunalarinin gliadin ehtiyat ziilah asasinda qruplasmasi

Tadqiqat isindo yeni yumsaq bugda niimunslorinin gliadinkodlasdiran lokuslarinin elektro-
foreqramlarinda 34 elektroforetik spektr vo 63 pattern agkar edilmokla, genotiplorin hamisinda
polimorfizm oldugu miioyyon edilmisdir. Yumsaq bugda niimunolorinin w-zonasinda 13 spektr
vo 23 pattern miisahido edilmisdir. Genotiplor arasinda ®-3S spektri 100% ytiksok rastgolma
tezliyino, @-10 S spektri 48,3% orta rastgolmo tezliying, ®-1S spektri vo ®-2S spektri 3,2% on
az rastgalmo tezliyino malik olmusdur. w-4P patterni 4 niimunods (4-v.milturum YBFS017 k-8;
13-v.ferrugineum YBFSO017 k-23; 15-v.lutescens YBFSO018 k-18; 16-v.erythrospermum
YBFS017 k-36) rast golinmisdir ki, bu da genotiplor arasinda 12,9% toskil etmisdir. ®-2P, »-5P,
®-12P, ®-20P vo ®-23P patternlori 2 niimunads rast golinmoklo 6,5% kimi hesablanmisdir.
Genetik miixtoliflik indeksi ®-zonada H=0,947 olmusdur. Todqiq edilon niimunslorin y-
zonasinda 7 sektr vo 11 pattern miisahido edilmisdir. Yumsaq bugda niimunalori arasinda y-5S

58



MEA Genetik Ehtiyatlar Institutunun Emi Osarlori, X cild, N 1 (2021)

spektri 100% yiiksak, y-2S spektri orta 64,5% vo y-1S spektri 3,2% on az rastgolmo tezliyino
malik olmusdur. y-2P patterni 14 genotipdo miioyyon edilmisdir ki, bu da 45,2% rastgolma
tezliyino gora forqlonmisdir. y-5P patterni 4 niimunads geyd edilmis vo rastgalma tezliyi 16,2%
olmusdur. Genetik miixtoliflik indeksi y-zonada H=0, 587 olmusdur. Niimunslorin f-zonasinda
5 elektroforetik spektr vo 7 pattern toyin edilmisdir. B-2S spektri vo B-3S spektri 96,7% yiiksak,
B-4S spektri orta 75% vo B-5S spektri 9,6% asag1 rastgolms tezlikli kimi hesablanmisdir. -2P
patterni 20 niimunads tosadiif edilmakls yiiksok rastgolmas tezliyins (64,5%) malik olmusdur. B-
1P patterni 3 niimunade tosadiif olunmaqla rastgolmo tezliyi 9,7% hesablanmisdir. Genetik
miixtoliflik indeksi f-zonada H=0,556 olmusdur. Genotiplorin a-zonasinda 9 spektr vo 22 pattern
geydo alinmigdir. a-1S spektri 93,5% yiiksok, a-7S spektri 65,0% orta vo a-5S spektri asagi
12,0% rastgolmo tezlikli olmusdur. a-14P patterni 8 niimunodo tosadiif edilmoklo rastgslmo
tezliyi 25,8% hesablanmigdir. a-3P vo a-13P patternlori iso 2 nlimunado qeyd edilmoklo
rastgolmo tezliyi 6,5% kimi hesablanmigdir. a-zonada genetik miixtaliflik indeksi H=0,907
olmugdur. Niimunalor arasinda an yiiksok genetik miixtoliflik H=0,947 indeksi w-zonada va on
asag1 genetik miixtoliflik H=0,556 indeksi iso f-zonada miioyyon edilmisdir.

NOTICOLOR

1. Yumsaq bugdanin 27 ndvmiixtalifliyine aid genotiplordon donin keyfiyyot gostoriciloring
goro var.milturum YBFSO017-k-3, var.erythrospermum YBFS017-k-17, var.erythrospermum
YBFS018-k-17, var.ferrugineum YBFS017-k-23 va var.qlaucolutescens YBFS017-k-75
kleykovinanin miqdar1 (28.0%-39.3%), keyfiyyati (KDO 75.0-95.0 c.g.), sedimentasiya
gostoricisi (27,0 ml - 38.0 ml), ziilalin miqgdar1 (13.11% va 13.85%) yiiksok olan niimunslor
kimi miioyyon edilmisdir.

2. Rumeli yumsaq bugda sortu gliadinkodlasdirn lokuslara gore Gld 144, Gld 1B1, Gld 1DS5,
Gld 6B2, Gld 6DI1 pasportlagdirilmisdir. Rumeli sortunun donlorindo qliadin elektro-
foreqraminda yeni allel komponentlor bloku GId 64Y " identifikasiya edilmisdir.

3. Yumsaq bugda niimunolorindo gliadin ehtiyat ziilallarinin elektroforetik spektrlorino miivafiq
olaraq genetik yaxinlig1 va patternlorin rastgolma tezliyino gora an yiiksok genetik miixtaliflik
indeksi H=0,947 w-zonada vo on asagi genetik miixtoliflik indeksi H=0,556 iso B-zonada
miioyyon olunmusdur. Genetik cohotdon bir-birtindon uzaq olan v.qraecum, v.leucospermum
vo v.barbarossa genotiplorindon hibridlosmods valideyn formalar1 kimi istifado etmok olar.
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HOJUMOP®U3M IOKA3ATEJIEM KAYECTBA U BEJIKOBbBIX MAPKEPOB HOBBIX
I'EHOTHUIIOB MAI'KOMU (T. aestivum L.) IINEHUILIBI

AKIIEP KAPUMOB*, TAMJIET CAJIBIT'OB, CBETJIAHA P3AEBA,
®ATMAXAHYM HIEMX3AMAHOBA
Hncemumym eenemuyeckux pecypcos HAHA

B xozxe uccnemoBanus ObIT MPOBEACH 3MEKTPOGOPETHUSCKAN aHAIHM3 3allacHBIX OCNIKOB TiIHaIuHa
3éper 30 00pa3noB MITKOM meHUITEL. Lenpio neenenoBanust ObUTa HASHTUGUITUKAIIS ¥ TTAaCTIOPTU3UIINS
0JIOKOB aJUICNIBHBIX KOMITOHCHTOB TIMAJWHKOJUPYIOIIUX JOKYCOB TEHOTHIIOB MSATKOHM MIICHUIBL. B
TIIMAAMHKOIUPYIOMINX JIOKycax 00pa3oB MATKON MIICHUIBI ObLTH WACHTU(UIIUPOBAHBI OJIOKH HU3BECT-
HBIX W HOBBIX aJUICTBHBIX KOMIIOHEHTOB. TakuMm oOpa3om, B reHotwie var.ferrugineum YBFS017 k-23
ObUIH UACHTU(DUITMPOBAHBI OJIOKH U3BECTHBIX ajuienbHbiXx kommnoHeHToB Gld 1A16, Gld 1B19, GId 1D1,
Gld 6A11, GlId 6B9 u Gld 6D9. 13BectHble 010KH aJUIeNbHBIX KoMIoHeHTOB IMaguaa Gld 1A10, Gld
1B8, GId 1D2, Gld 6A10, Gld 6B2 u Gld 6D9 Opum ompeneneHsl B reHoTHne var.glaucolutescens
YBFS017 k-75. Takxe Oblia mpoaHaIu3upoBaHa 3JeKTpodoperpaMma riinaauHa HHTPOAYIIUPOBAHHOTO
copTa MTKOH MIIEHUIIBI PyMenu ¢ uCIoiib30BaHuEeM CTaHIapTHOTO KaTajora. Y copTa MSTKOH MIECHUIIBI
Pymenu O0bimn uneHTHGUIMPOBaHK H3BeCTHBIE OMokH rauanuHa Gld 1A4, Gld 1B1, Gld 1D5, Gld 6B2 u
Gld 6D1, a Ttaxke HOBBIA OJIOK TIHMaAWH ajuteabHOTO KommoHeHTa Gld 6A (Y*). B xome TexHONOTH-
YeCcKOro aHaiu3a oOpa3loB MSTKOW MIIeHHWIbl ObutM m3ydeHsl: Macca 1000 3epeH, CTEKIOBHIHOCTD
3epHa, KOJIMYECTBO KICHKOBHHBI, KOAPUIMEHT AepopManni KISHKOBUHBI, KOJIUIECTBO CYXOH KIEHKO-
BHHBI, KOX()(DHUIMEHT CeIMMEHTAIMA M KOJUIEeCTBO oO0Imero Oenka. [1o pe3ynpraraM TEXHOJIOTHYCCKHX
aHaJIM30B 0TOOpaHO 5 00pa3IOB ¢ BRICOKMMH IOKa3aTesIMHU KadecTBa 3epHa. C MOMOIIBI0 KOMIIBIOTEP-
HoW mporpammbl SPSS Obina mpoBeneHa craTucTHUYECKas 00pa0OTKa JaHHBIX U YCTAaHOBJICHO HAJIMYUC
MOJIOKUTEIIEHOW M OTPHUIATEIBHON JMHEWHOW KOPPENsAIMU MeXIy IoKa3aTellsiMH KadecTBa 3epHa. B
xoze KiacTepHoro anammsa 30 o0pa3IoB MITKOW MIICHHIB! OBUTA pa3iesieHsl Ha 6 rpymm. Tarke s
00pa3IoB MATKOU MIICHUIIBI IO 30HaM 3JIEKTPO(operpaMMBbl TIIMAJAWHA OBUT PACCYMTAH UHJICKC I'CHETH-
geckoro paszHooOpasus (H-). broku annenbHBIX KOMIOHEHTOB, CBS3aHHBIX C IMOKa3aTelsIMH KadecTBa
MOJKHO MCTIOJB30BAaTh KaKk MapKephl IS YIydIIeHHs KadyecTBa 00pas3IoB MATKOW mimeHunsl. B uccmeno-
BaHUU PEKOMEHIYETCSl MCIOJIb30BaTh BHICOKOKAYECTBEHHBIC 00pa3ilbl B KAYECTBE POAMTEIBCKUX (HOpM
MIPH CEJICKIIHH.

Knrouesvie cnosa: nuenuya mMazkas, Kauecmeo 3epHa, 21uadut, 610K aiieibHblX KOMROHEHMO08,
udenmugpurayus

POLYMORPHISM OF PROTEIN MARKERS AND QUALITY INDICATORS OF NEW
GENOTYPES OF BREAD WHEAT (T. aestivum L.)

AKPAR KARIMOV', HAMLET SADIGOV, SVETLANA RZAYEVA,
FATMAKHANIM SHEYKHZAMANOVA
Genetic Resources Institute of ANAS

In the course of the study, electrophoretic analysis of gliadin storage proteins was carried out on 30
accessions of bread wheat. The aim was to identify and passportize blocks of allelic components of
gliadin coding loci of bread wheat genotypes. Blocks of known and new allelic components were
identified in the gliadin coding loci of accessions of bread wheat. Thus, in the genotype var. Ferrugineum
YBFS017 k-23, blocks of known allelic components Gld 1A16, Gld 1B19, Gld 1D1, Gld 6A11, Gld 6B9,
and GId 6D9 were identified. The known blocks of gliadin components Gld 1A10, GIld 1BS8, Gld 1D2,
Gld 6A10, GId 6B2 and Gld 6D9 were redefined in the genotype var.glaucolutescens YBFS017 k-75. The
electrophoregram of gliadin of the introduced bread wheat cultivar Rumeli was also analyzed using the
standard catalog. In the bread wheat cultivar Rumeli, the known gliadin blocks Gld 1A4, GId 1B1, Gld
1D5, Gld 6B2, and GId 6D1 as well as a new gliadin block of the allelic component Gld 6A (Y*) were
identified. During the technological analysis of bread wheat samples, the following were studied: weight
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of 1000 grain, vitreouseness, the amount of gluten, the deformation coefficient of gluten, the amount of
dry gluten, the sedimentation coefficient and the amount of total protein. Based on the results of
technological analyzes, 5 samples with high indicators of grain quality were selected. With the help of the
SPSS statistical computer program, data processing carried out and the presence of a positive and
negative linear correlation between the indicators of grain quality was established. In the course of cluster
analysis, 30 accessions of bread wheat were divided into 6 groups. The genetic diversity index (H-) was
also calculated for the accessions of bread wheat according to the gliadin electrophoregram zones. The
blocks of allelic components associated with quality indicators can be used as markers to improve the
quality of accessions of bread wheat. In the study, it is recommended to use high quality accessions as
parental forms in breeding.

Keywords: bread wheat, grain quality, gliadin, allel components block, identification
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I11. BIOKIMYA va FIZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 633.11; 631.523; 575

BORK BUGDA NUMUNOLORINDO KEYFiYYOT GOSTORICILORININ
GENOTIPDON ASILILIGININ OYRONILMOSI

HAMLET SADIQOV*, GULGOZ MOMMODOVA, SEVIL SADIQOVA, GULSON POLADOVA
AMEA Genetik Ehtiyatlar Institutu, AZ 1106, Azadlg pr.,155, Baki s., Azorbaycan

hamlet.sadiqov@yahoo.com

Genetik masaldlorin hallinda, seleksiyada, biomiixtalifliyin qorunub saxlanmasinda, tokamiil
mexanizmlarinin 6yranilmasinds, xromosom xaritalorinin yaradilmasinda, eloco do toxumculuq va
dollonma islorindo, ziilalla yanasi, DNT vo RNT soviyyosindo molekulyar-genetik markerlorin
istifadasi yiiksok naticalor alds etmaya yardim edir. Diinyada yumsaq va bark bugdanin gliadin allel
komponentlori kifayat qodor oOyronilmisdir. Azorbaycanda da aparillan tadqiqatlarda diinya
kolleksiyasinda rast golinmayon qliadin kodlasdiran lokuslarin yeni allel komponent bloklari
identifikasiya edilmisdir. Todqiqat isi bork bugda (7r. durum Desf.) noviino aid Tartor vo Mirbasir
50 sortlarimin hibridlosmasindon alinmis F¢ hibrid xatlorinin donlorinds aparilaraq keyfiyyot
gostaricilori vo onlarin genotipdon asihiligi 6yranilmisdir. Analizlor dovlat standartlarina uygun va
tortib olunmus metodlar iizro aparilmsdir. Secilmis genotiplords, morfoloji slamatlorine gors
forqlonanlorin keyfiyyot gostoricilorini miioyyon etmoak iiciin, texnoloji analizlor aparilmsdir.
Alman hibrid kombinasiyalarinda, donin fiziki gostaricilori, siisovarilik vo 1000 donin Kkiitlasi
yiiksok olmusdur. Tartor vo Mirbasir 50 bork bugda sortlarimin hibrid kombinasiyasindan alinmis
donlordo xam kleykovinanin miqdar1 36.5-48.5 qr va keyfiyyati (KD9) 110-120 c.g. olmusdur.
Aparilan tadqgiqatlar naticosinds malum olmusdur ki, Mirbasir 50 vo Tortor sortlar1 2% (Glu-Alb
allel) subvahidi dasiyirlar. Yiiksok keyfiyyot gostoricilorind malik niimunalarin bir necasinin, Glu-
Ala u Glu-Alb allel dasiyicilart oldugu askar edilmisdir. Bork bugdamin Tortar x Mirbasir 50
sortlarimin F¢ hibrid danlorinds qliiteninkodlasdiran lokuslarin allel komponetlarinin qliitenin
elektroforeqramlarinda todqiqing asason Gir 14 lokusuna gors nul-allel oldugu miisyyon edilmisdir.
Bu hibrid kombinasiyasinin Fsnasil donlorinds Gt 1B lokusunun valideyn formalarina moxsus Clt
1B2 allel bloku askar edilmisdir. Belos ki, yiiksak molekullu gliitenin ziilal markerlarina gors hor iki
Mirbasir 50 vo Tartor bark bugda sortlar1 Git 1B2 allel blokuna malikdirlor. UMN19 kodominant
markerlo aparilan analiz noiticosindo molum olmusdur ki, Tortar vo Mirbasir 50 sortlar: 2* (Glu-
Alb allel) YMS dasiyicisidir, bu da ¢orokbisirmo keyfiyyatina miisbot tasir gostorir vo 3 balla
qiymatlondirilir.

Acgar sozlor: bark bugda, qliadin, ¢corakbisirma keyfiyyati, YMS (yiiksakmolekullu subvahidlar)

GIRIS

Bugda osason ¢orok — gonnadi saonayesinds istifado olunur, bununla yanasi bork bugdalar
siisovari endospermo vo yiiksok karotinoid pigmentino malik oldugu {i¢lin ondan ononavi olaraq
keyfiyyatli makaron momulatlarinin hazirlanmasinda osas xammal kimi vo milli Azorbaycan
tondir ¢Orayi bisirilmosindo istifado olunur. Bu noqteyi nozordon yeni sortlarin yaradilmasi vo
istehsala totbiq edilmosinds elmin rolu danilmazdir. Yeni sortun yaradilmasi, hibridlosmoyo calb
edilocok niimunolorin, se¢ilmosindon, daha doqiq olsaq, organizmin keyfiyyat vo komiyyot

63



MEA Genetik Ehtiyatlar Institutunun Emi Osarlori, X cild, N 1 (2021)

olamatlorinin irsi 6tlirmo mexanizmlorinin dorindon dyronilmosindon asilidir (Sadiqov 2014).

Son zamanlar, genetik masalalorin hallinds, seleksiyada, biomiixtalifliyin qorunub saxlan-
masinda, tokamiil mexanizmlorinin Gyronilmosindo, xromosom xoritolorinin yaradilmasinda,
eloco do toxumguluq vo dollonms islorindo, ziilalla yanasi, DNT vo RNT soviyyesindo
molekulyar-genetik markerlorin istifadosinin somoroliliyini tosdiq edon kiillii sayda material
toplanmisdir. Bunlara baxmayaraq texnoloji gostericilorin dorindoen vo kompleks sokildo
Oyronilmosi, keyfiyyoto tosir edo bilon hor bir amillin son doraco doqiqliklo todqiq edilmosi osas
vozifalardan biri olmalidir (Akcura 2006).

Diinyada yumsaq vo bork bugdanin gliadin allel komponentlori kifayot qodor dyronilmisdir,
Azorbaycanda da aparilan todqiqatlarda diinya kolleksiyasinda rast gelinmayaon qliadin kodlas-
diran lokuslarin yeni allel komponent bloklar1 identifikasiya edilmisdir (Sadiqov 2014).

Tadqgiqatin moagsadi Tortor vo Mirbogir 50 sortlarinin hibridlosmasindon alinmis Fg hibrid
xotlorinin donlorindo keyfiyyot gostaricilori vo onlarin genotipdon asililiginin dyronilmosi, Glu-1
lokuslarmin allel vaziyyatlori vo slamatlara asason polimorfizmin agkar edilmasi vo ¢orokbisirma
keyfiyyatino tosirinin miioyyonlosdirilmasi olmusdur.

MATERIAL VO METODLAR

Todqiqat isi bork bugda (77. durum Desf.) sortlarinin hibridlogsmosindon alinmis Fe hibrid
xotlorinin donlorinds aparilmisdir.

Daonin texnoloji gdstaricilorinin analizi dovlet standartlarina uygun aparilmigdir, siisovarilik
ilo 1000 donin kiitlosi gobul edilmis metodlarla (DS-10842-64, 10840-64), kleykovinanin miqdar
va keyfiyyati DS-9406-60 osasinda dyranilmisdir. Kleykovinanin keyfiyyoti unun miigavimati va
uzanma qabiliyyotino goro qiymetlondirilmisdir (Miigavimot KD©O-1 cihazi vasitosilo
Olciilmiisdiir). Qliadin ehtiyat ziilallarinin polimorfizmi F.A.Poperelya vo digorlori (1989)
torofindon modifikasiya edilmis W.Bushuk vo R.R.Zillman (1978) metodu ilo ekstraksiya
olunmus va poliakrilamid gelindo (Acid-PAGE) elektroforetik analizi aparilmisdir (ITonepens u
1p.,1980).

Tortor vo Mirbosir 50 yerli sortlarinda, YMS Glu-1 DNT ekstrasiyasi, Lyu vo Anderson
torofindon, 2003-cii ildo hazirlanmis, protokol osasinda aparilmisdir. UMNI19 ko-dominant
marker {iciin maqnezium xlorid konsentrasiyasi (qatiligl) 2.5 mMxM toyin edilmisdir. PZR
mohsulunu, tris-borat bufer mayeli (TBF), 2%-1i agaroz gelindo ayirmislar. Marker 6lciisti kimi "100
bp Ladder" (Fermentas, Litva) istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat isi bork bugda (7r. durum Dest.) noviino aid Tortor vo Mirbasir 50 sortlarinin
hibridlosmasindon alinmis Fg hibrid xostlorinin donlorindo aparilaraq keyfiyyot gostoricilori vo
onlarin genotipindon aslilig1 dyronilmisdir.

Yeni sortlarin daha siirotlo yaradilmasi, miiasir seleksiya proqramlari vasitosilo, mdévcud
seleksiya materiallarinin fenotipik vo genotopik soviyyodo daha dorindon Oyronilmosini tolob
edir. Bu tip programlarin miivofoqiyyotlo hoyta kecirilmosi, sort, genotipmarkerlorin, yiiksok
doaqiqlikla vo somorali toyin edon tisullart totbiq etdikdo miimkiin olur. Markerlorin aragdirilmast
vo seleksiyada totbiq edilmosi “marker-se¢imi seleksiya™ (marker assisted selection) adlandiril-
migdir ki, burada fordlorin lazimi slamatlori orqanizmin yalniz morfotipine gora deyil, genotipino
goro do secilir (Blum 1988; Dachkevitch et al., 1993; Novoselskaya-Dragovich et al., 2015;
Knumymmna u np., 2013).

Yerli bork bugda kolleksiya niimunslorinin ehtiyat ziilallar1 gliadin- va gliiteninkodlagdiran
lokuslariin sintezins nozarot etdiyi eletroforetik komponentlorin polimorfizminin dyranilmasi,
bu ziilallarin allel komponentlor bloklarinin identifikasiyasi, onlarin donin komiyyat vo keyfiyyot
olamotlori ilo slagasinin miioyyonlosdirilmasi, elmi-nazari vo praktiki cohotdon miithiim shomiy-
yot kosb edir (Anderson et al., 1991; Blum, 1988; Dachkevitch et al.,1993; Novoselskaya-
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Dragovich et al., 2015).

Keyfiyyatli bugda ilk ndvbade yiiksok ziilal, kelykovina vo sedimentasiya gostoricisineg
malik olmalidir. Miioyyon olunmusdur ki, sortlarin elektroforetik spektrlori genetik determino
olunmus olamot kimi iglim, torpaq, ekoloji vo becorilmo soraitindon asili olaraq doyismir
(Sadiqov, 2014).

Qeyd etdiyimiz kimi, tadqiqat isi, 100-don cox bork bugda niimunalori iizorindo aparilmisg-
dir, analiz noticolori osasinda bork bugda niimunslorinds keyfiyyot gostoricilorinin genotipdon
asililig1 oyronilmisdir.

Bildiyimiz kimi, donin keyfiyyot gostoricilorinin doyismosi torpag-iglim vo becorilmo go-
raitindon asilidir. Aparilan ndvlorarasi vo ndvdaxili hibrid kombinasiyasindan (Tortor x Mirbogir
50 bork bugda sortlarinin Fg hibrid donlori) secilmis genotiplords, morfoloji olamotlorino goro
forqlononlorin keyfiyyot gostoricilorini miioyyon etmok {i¢iin, texnoloji analizlor aparilmisdir.
Alinan hibrid kombinasiyalarinda, donin fiziki gostoricilori, siisovarilik vo 1000 donin kiitlosi
yiiksok olmusdur. Tortor vo Mirbasir 50 bark bugda sortlarinin  hibrid kombinasiyasindan alin-
mis donlordo xam kleykovinin miqdar1 36.5-48.5 qr. vo keyfiyyati KDO 110-120 c.g. arasinda
olmusdur (Cadval 1).

Cadval 1
Tartar vo Mirbasir 50 sortlarinin hibridlosmoasindon alinmis F¢ hibrid donlorinin
yiiksok keyfiyyot gostoriciloina gora secilmis niimunalor

Ne Fiziki gostaricilor Kleykovinanin miqdari vo
Kombinasiyalar Toplan- keyfiyyoti
dig1 yer | Siisovarilik | 1000 | Dar., | Miq., | KDO | Quru
, d.k., sm %-lo | ,c.g. | k.miq.,

Y%o-1a qr. %
1 Toartor x Mirboasir 50 | Abseron 100.0 51.2 20 48.5 120 17.9
2 Tartor x Mirbasir 50 | Abseron 100.0 42.0 18 45.5 100 16.0
3 Tartar x Mirbasir 50 | Abseron 100.0 43.2 15 39.5 110 14.7
4 Tartor x Mirboasir 50 | Abseron 100.0 47.6 13 36.5 120 13.0

Bork bugdanin Tortor vo Mirbosir 50 sortlarinin c¢arpazlagmasindan alinmis F¢ hibrid
donlorinds gliadin allel komponentlor bloklar1 (Tertor sortu - GId 1413, Gld 1B12, Gld 646, Gld
6B6 vo Mirbasir 50 - Gld 1414, Gld 1B17, Gld 64, Gld 6B10) yeni uzlasmis homoziqot formalar
(el-m 18-25, el-m 29-34) miiyyon edilmisdir.
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Sokil 1-2. Bark bugdanin névaras1 va névdaxili F hibrid donlorinds gliadin
ehtiyat ziilallarinin elektroforeqramlari; 18-25- hibrid (Tertor x Mirbasir 50); 26 - Lanqdon;
1-10-hibrid (Tortor x Mirbasir 50), 11-Lanqdon; 12-17-hibrid (Tartor x Mirbasir 50)
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Sakil 3. Bark bugdanin névarasi va novdaxili Fg hibrid donlarinda
gliadin ehtiyat ziilallarinin elektroforeqramlari:
18-24-hibrid (Terter x Mirbasir 50); 27- Lanqdon

Bunlarla yanas1 qliadin elektroforeqramlarinda valideyn formalarinin allel bloklaria oxsar
formalar da askar edilmisdir.

Bork bugdanin Tortor x Mirbogir 50 sortlarinin Fg hibrid donlorinds qliiteninkodlagdiran
lokuslarin allel komponetlorinin gliitenin elektroforeqramlarinda todqiqine asason Glt 14 lokusu-
na gore nul-allel oldugu miioyyan edilmisdir. Bu hibrid kombinasiyasinin Fsnasil denlerinde Gl
1B lokusunun valideyn formalarina moxsus Clt /B2 allel bloku askar edilmisdir. Belo ki, yiiksok
molekullu gliitenin ziilal markerlarina goére har iki Mirbasir 50 vo Tortor bark bugda sortlar1 Glt
1B2 allel blokuna malikdirler.

Bugdanin ¢orokbisirmo keyfiyystino, gliiteninlorin yliksokmolekullu subvahidlorinin tosiri
miiqaiso edildikdon sonra, YMS (yiiksokmolekullu subvahidi) kodlasdiran, genis yayilmis ii¢ loku-
sun allel variantlarmni, bal sistemi vasitasilo qiymatlondirilmasi gerara alinmigdir. Unun ¢drokbisirma
gabiliyyatino miisbot tosir gostoron, 1 vo 2* subvahidlori kodlasdiran Glu-Ala u Glu-A1b allel
variantlar1 3 balla qiymaetlondirildiklori halda, nul allelor 1 balla giymatlondirilmislar (5).

YMS qliiteninlori kodlasdiran Glu-Alallel variantlarinin identifikasiyasina imkan yaradan
UMNI19 kodominant markerdon istifado etdikdos, 2* (Glu-A1b allel) olan niimunslordo 362 cn
(parnie nukleotidi) 6l¢lido fragment amplifikasiya olunur, nul allel olan vo 1 subvahidi (Glu-Ala
allel), olan niimunslords iso 344 cn 6l¢li fragment miisahido edilir (4-6).

UMN19 kodominant markerdon istifado edilorok aparilmis analizlor noticosindo, miioyyon
edilmisdir ki, Tortor (32,1 va 32.2) vo Mirbasir 50 (19, 1 vo 19,2) bork bugda sortlar1 2* (Glu-
A1b allel) subvahidi dastyir va ¢orokbisirmo xiisusiyyatino miisbat tosir gostoron, Glu-Ala u Glu-
A1D allel variantlar1 3 balla qiymaetlondirilirlor(Sokil 4-5).

Bu sortlarin ¢arpazlagmasindan alinan niimunslorin bir neg¢osini, asason Glu-Ala u Glu-A1b
allel dasiyicilarini, ¢orakbisirmads istifads edilo bilon, niimuns kimi artirmaq mogsodoyugundur.

Tadqiq edilon bork bugda genotiplorinin olamatlori seleksiya proqramlarina daxil edilorak,
yiliksok mohsuldar vo keyfiyyatli nlimunslorin askar edilib seleksiyacilara togdim etmok, golocok
sortun daha davamli, mohsuldar vo keyfiyyatli olmasina xidmot edir. Bu ¢ox digqget vo zaman
tolob edon isdir vo nazoro alinsa ki, keyfiyyot gostoricilorinin yiiksok olmasi bir ¢ox amillorin
tosirindan asilidir, bu prognozun sortalmada vacibliyi 6na ¢ixir.
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30.1 30.2 31.1 312 321 322 33.1 33.2

Sakil 4-5. “Mirbasir 50” (19,1: 19,2) va “Tartor” (32,1:32,2) 2* (Glu-A1b allel) subvahidi dasiyirlar.

Bork bugda nlimunolorinin elektroforetik analizindon alinmis noticolors asason, qliadin
kodlasdiran lokuslarin molum allel komponentlor bloklar1 identifikasiya edilir, ziilallarin tosni-
fatina goro tortib olunan kataloq daha da tokmillogir vo bu da yeni sortlarin yaradilmasi ii¢ilin
imkanlar yaradir. Bununla yanasi, dyronilon niimunolorin keyfiyysti texnoloji analizloro osasla-
naraq toyin olunur vo tosorriifat ohomiyyati miioyyon edilir. Beynolxalq deskriptorun qoyulan
toloblorino uygun niimunoslor, pasportlasdirilib genbanka tohvil verilir ki, bu da onlarin
seleksiyada somarali gokilds istifadosing sorait yaradir.

NOTICOLOR

Aparilan todgiqatlar noticasindo molum olmusdur ki, “Mirbosir 50” vo “Tortor” 2* (Glu-
A1b allel) subvahidi dasiyirlar, bu allellor ¢orokbisirma xiisusiyyatino miisbat tosir edir vo 3 balla
qiymotlondirilir.

Tortor vo Mirbasir 50 bork bugda sortlarinin hibrid kombinasiyasindan alinmig donlordo
bugdanin ¢orokbisirmo xiisusiyyotini miioyyon edon xam kleykovinin midar1 36.5-48.5 qr. vo
keyfiyyati - KDO 110 - 120 c.g. olmusdur.

Tortor vo Mirbasir 50 sortlarinin ¢arpazlagmasindan alinan niimunslorin bazilori, Glu-Ala vo
Glu-A1b allel dasiyicilaridir ki, bu da 6z ndvbosinds homin niimunolorden istifads etmoklo,
seleksiyada yiiksok keyfiyyatli sortlarin alinmasini tomin edo bilor.
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W3YYEHHUE IOKA3ATEJENH KAYECTBA OBPA3IIOB TBEPJIOM IIIIEHUIIBI
B 3ABUCUMOCTHU OT 'EHOTHIIA

TFAMJUIET CAABITOB*, 'IOJIT'SI3 MAME/JIOBA, CEBWJIb CAJIBITOBA,
I''OJBbHIAH ITOJIAJIOBA
Hncmumym eenemuueckux pecypcos HAHA

Hapsiny ¢ OenxoBBIMH MapKepamu, HCIIONB30BAHUE T€HETHYECKUX Mapkepo Ha yposHe JHK u
PHK, cimyxar ans pemeHHs T€HETHYECKHX 3ajad, B CEJIEKUUH, B COXpaHEHUH OHMOpazHOOOpas3us, B
U3yYCHUH MEXaHU3MOB 3BONIOLMH, NPU CO3NAHHMH XPOMOCOMHBIX JIMHHHM, B CEMEHOBOACTBE U B
OIJIOAOTBOPEHUH. AJlIeTbHbIC KOMIIOHEHTH! IIMAAMHA MATKUX M TBEPIBIX IIIEHUI] MUPA JOCTATOYHO
W3y4YeHBI, U B TIPOBEJCHHBIX B A3epOaiipkaHe UCCIEeNOBaHUSIX ObLTM HICHTU(MHUIIMPOBAHBI HOBBIC, HE
BCTpeyaBIINecs paHee, OJO0KU ayiebHBIX KOMIIOHEHTOB TTHaIUH-KOAUPYIOMIUX JIOKYCcOoB. [IpoBonuinchy
AHAJIM3Bl OIPEENICHNs] KaueCTBa 3epHa TMOpuaoB Fe, IMOIydYEHHBIX NPHU CKPELIMBAHUM MECTHBIXCOPTOB
Teprep nu Mupbamup 50. AHamu3bl NPOBOAMIUCH COTJIACHO TOCYJApCTBEHHBIM CTaHIapTaM M IO
MPOTOKOJIaM BeIEHHs aHaIu30B. B xone uccnenoBanus MpoBeIEHHOTO Ha 3€pHAX TMOPUIHBIX JTUHUH F,
MONTyYEHHBIX B pe3ynibTaTe TuOpuam3anuu coptoB TBEpAoW mmmeHuusl (7r. durum Desf.) Taprap u
Mup6ammup 50, OblIM N3y4eHbl KaUeCTBEHHBIE IOKA3aTEIHN U MX T€HOTUIHUYECKas 3aBUCIMOCTb. AHAJIN3EI
MPOBOJMIINCH B COOTBETCTBHHU C TOCYAaPCTBEHHBIMU CTaHAAPTaMH M pa3pa0OTaHHBIMU METOTUKaMH. J{Jist
ONpelesieHUsT KayeCTBEHHBIX IIOKas3aTened ObUl MpOBEeNEH TEXHOJIOTHUECKUH aHamu3 TeHOTHIIOB
pasTUYAIONINXCS IO MOP(OIOTHIECKUM TpH3HaKaM. B MOMydeHHBIX THOPUAHBIX KOMOWHAIMAIX (pu3u-
YEeCKHe TOKa3aTeH 3epHa, CTeKIOBUAHOCTh U Macca 1000 3epeH Obutn BbicOkMMHU. KonndecTBo chipoit
KJICHKOBUHBI B 3€pHAX, MOIYYCHHBIX U3 TMOPUIHONW KOMOMHAIIMM COPTOB TBEpAOH MineHUUBl TapTap u
Mupbammp 50 xonebanock B npenenax 36.5 - 48.5 r., kauectBo B mpenenax 110 — 120 mo m.a. B xoze
UCCIIEIOBaHMI OBLIO YCTAHOBJICHO, uTo copTa Teprep u Mup0Oarmp 50 seustorcs Hocurensimu 2* (Glu-A1b
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allel) cyobenuani. BBUTO BBISIBIEHO, YTO HECKOJNBKO OOpAa3llOB C BBHICOKMMH ITOKA3aTENsIMHA KadecTBa
sBistroTcst HocuTesimu aymiened Glu-Ala m Glu-Alb. Ha ocHoBaHWM W3ydeHUS TIIFOTCHHUHAJICKTPO-
(doperpamMm aJijIeIbHBIX KOMIIOHEHTOB [IFOTCHUH-KOUPYIOIIMX JIOKYCOB B THOPUIHBIX 3epHax Fg copToB
TBepaoi mimeHunsl Taprap X Mupbammp 50 Obuio ompeneneHo, uTo 1o Jokycy Glt 1A oHu SBISIOTCS
HyJb-aJUIENSIMU. TakuM o0pa3oM, 1o OETKOBBIM MapKepaM BBICOKOMOJIEKYJISIPHOTO TIIOT€Ha OBLIO
BBISIBJICHO, UTO 00a copTa TBepaoil mimeHuipl — Mupbamup 50 u Taprap umeroT amienbHblid 010k Glt
1B2. Ananu3 c momouipio kKogoMuHantHoro Mapkepa UMN19 nokazan, yto copta Taptap u Mup6amp
50 sBustroTest Hocutensimu 2 *(Glu-A1b allel) BMC, 94T0 ONOKUTENBFHO CKa3bIBAETCS Ha XJIeOOIeKapHOM
Ka4decTBe 3epHa M OIIEHWBaeTcs B 3 Oarra.

Knioueevie cnoea: meepoas nwenuua, 2iuaoun, xieponexkapnoe kauecmeo, BMC (svicoxo-
MOSIEKYAAPHbBLE CYOBEOUHUYbL)

STUDY OF QUALITY INDICATORS OF DURUM WHEAT ACCESSIONS
DEPENDING ON GENOTYPE

HAMLET SADIGOV*, GULGAZ MAMMEDOVA, SEVIL SADIGOVA,
GULSHAN POLADOVA
Genetic Resources Institute of ANAS

Along with protein markers, the use of genetic markers of the DNA and RNA level serves to solve
genetic problems, in breeding, in the preservation of biodiversity, in the study of the mechanisms of
evolution, in the creation of chromosomal lines, in seed production and in fertilization. The allelic
components of gliadin in bread and durum wheat of the world have been sufficiently studied. In the
studies carried out in Azerbaijan, new allele component blocks of gliadin coding loci were identified,
which had not been encountered before. In the obtained samples of the hybrid combination, the indicators
of vitrouseness and weight of 1000 grains were high. Analyzes were carried out to determine grain quality
of F6 hybrids obtained by crossing the local varieties Tartar and Mirbashir 50. The analyzes were carried
out in accordance with thr state standards and according to the protocols of analysis. In the course of the
research, it was found that varieties Tartar and Mirbashir 50 are carriers of 2 * (Glu-A1b allel) subunits.
Technological analyzes were carried out, the samples were selected on the basis of various morphological
characteristics. Analysis of the quality indicators of the hybrids revealed that the amount of gluten varied
within 36.5-48.5 g, the quality within 110-120 p.a., that is, the grain quality indicators were high. It was
found that among of the hybrid generation there were samples with Glu-Ala and Glu-A1b alleles. On the
basis of glutenin electrophoregrams, allele of components of glutenin-coding loci in F¢ samples of the
hybrid generation belonged to the combination Tartar x Mirbashir 50, the null alleles at the Glt 1A locus
were found. In Fs grains of this hybrid combination the allelic blocks Clt 1B2 of the locus Glt 1B
belonging to the parental forms were revealed, since, on the basis of HMG markers, it was determined
that both varieties Tartar and Mirbashir 50 possess the allele block Glt 1B2. As a result of the analysis
carried out using the codominant marker UMNI19, it was revealed that the varieties Terter and Mirbashir-
50 are carriers of 2 * (Glu-A1b allel) BM subunits, which favorably affects the baking quality of flour and
is estimated at 3 points.

Keywords: durum wheat, gliadin, baking quality, HMS (high molecular subunits)
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UOT 633. 16. 631

YERLI VO INTRODUKSIYA OLUNMUS ZEYTUN SORT VO
FORMALARININ BIOMORFOLOJI VO BIOKIMYOVI
GOSTORICILORININ TODQIQi

MOSMO NOSRULLAYEVA", LALD 9MiRASLANOVA

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadlq pr., 155, Baki g., Azarbaycan Respublikasi
nesrullayevamesme@gmail.com

Mbagqals ¢ox aktual masalalordon biri zeytun bitkisinin biokimyavi gostaricilorinin dyranilmasina
hasr edilmisdir. Tadqgiqat isinin 3sas maqsadi, bazi yerli vo introduksiya olunmus zeytun niimuns-
Iorinds biokimyavi analizlor asasinda, yiiksok gostoriciloro malik olan niimunalari ayirmagq, yiiksak
keyfiyyotli yeni sortlarin yaradilmasi moqsadilo, praktiki seleksiya islorinda qiymoatli baslangic
material kimi istifadosini tovsiyo etmokdir. Genetik Ehtiyatlar institutunun Abseron Tacriiba
Tasorriifat Bazasinda okilmis 11 zeytun niimunasindon (“Azarbaycan zeytunu”, Ne50, Ne50
(kolxitsin 0,05%), Abseron-5 (Forma), Abseron-6 (Forma), Abseron-1 (Forma), Abseron-2
(Forma), K-A-3-19/13 (Kizil Atrek), Nikitski-II, Ispan, Tiflis) meyvalor toplanaraq biomorfoloji va
biokimyavi analizlor aparilmisdir. Todqiq edilon zeytun niimunslorinin lotinds va ¢ayirdoayinds yag
analizi aparilmisdir. Homin niimunslords homgcinin meyvonin eni, meyvonin uzunlugu, bir
meyvanin Kkiitlasi, bir meyvada olan latin va ¢oyirdayin Kiitlosi dyranilmisdir. Standart kimi iso
“Azorbaycan zeytunu” sortu gétiiriilmiisdiir. Genetik Ehtiyatlar Institutunun Abseron Tacriiba
Tasarriifat Bazasindan yi1gilmis nilmunslorin ¢ayirdayinds yagin miqdar 7,36-19,32%, latinda isd
35,38-52,09% arasinda doyismisdir. Standart “Azarbaycan zeytunu” sortunun ¢ayirdayinda yagin
miqdar1 19,32%, latinda isa 43,24% olmusdur. Umumiyyatla, biitiin niimunalards ¢ayirdokds yagin
miqdan standart “Azarbaycan zeytunu” sortundan asagi olmusdur. Meyvonin lotinds on yiiksok
yag gostoricisi Nikitski-II (52,09%) sortunda olmusdur ki, bu da nazarat kimi gotiiriilmiis
“Azarbaycan zeytunu” sortundan (8,85%) coxdur. Analiz olunmus zeytun niimunslari arasinda an
yiiksok gostaricilor Nikitski-II sortunda miisahids edilmisdir. Belo ki, bu niimunado meyvonin
kiitlasi, ¢coyirdokda (17,49%) va latda (52,09%) yagin miqdarmin yiiksok oldugu dyranilmisdir.
Apardigimiz tadqigqatin noticasi olaraq, yag gostoricisi yiiksok olan niimunslordon, yagalma
sonayesindd, meyvalari iri olanlardan iss konservlosdirma sonayesinda istifads etmak olar. Beloalikla,
yiiksok gostaricilors malik olan niimunslaordan, galacak seleksiya islarindo istifads edils bilar.

Acar sozlor: zeytun, yag, lot, cayirdak, 1 meyvonin kiitlasi

GIRIS

Zeytun bitkisi zeytunkimilor (Oleaceae) fosilosinin zeytun (Olea) cinsinin Avropa
(Europaea) ndviina aiddir.

Zeytun subtropik bitkilordon biri olub, on ¢ox yayilmis meyvadir. Zeytunun vatoni Kicik
Asiya vo Yunanistan sayilir. Sonralar o biitiin Araliq donizi sahili 6lkslorine yayilmis, oradan
Afrikaya, Amerikaya, Avstraliyaya aparilmigdir. Zeytun on qodim modoni bitkilorden biridir.
Bizim eradan 2500 il avval malum olan zeytunun hazirki yayildigi areal ¢ox genisdir (©Ohmadov,
2015).

Zeytunun qiymotli bitki kimi Respublikamizin ayri-ayr1 bolgslorinde becarilmasi vo okin
saholorinin artirilmasi giiniin vacib problemlorindon biridir. Abseron yarimadasinin torpag-iqlim
saraiti bu bolgads zeytungulugun inkisaf etdirilmasi li¢iin uygun hesab edilir.

Zeytun meyvalorindon sonaye lisulu ilo miixtalif konserv mohsullar1 istehsal edilir vo bu
mohsullarin ¢ox hissasi do 6lkomizs valyuta hesabina xaricdon gatirilir.

Yiiksok keyfiyyatli zeytun konservlori hazirlamaq moaqgsadils zeytunun iri meyvsli, ¢oyirdoyi
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xirda vo latlilik faizi yliksok olan sortlarinin okin saholori daha da artirilmalidir.

Umumiyyoatls, zeytun niimunoalorinds biokimyavi komponentlorin dyranilmasi elmi cohatdon
cox doyorlidir.

Bu meyvadon qida mogsadloari {i¢iin istifado olunan zeytun yagi vo konservlogdirilmis zeytun
mohsullart hazirlanir ki, bunlar da bir ¢ox 6lkolordo ohalinin osas qida mohsulu sayilir vo 6lko
igtisadiyyatinda bdyiik shamiyyat kasb edir. Zeytun yagi min bir dordin dermanidir.

Qida bitkisi kimi zeytun holo qodimdon italiyada, Ispaniyada, Yunanistanda, Misirda va
Asiyada yiiksak giymatlondirilmisdir (Quliyev, 2007).

Kegon oasrin 70-ci illorindon 90-c1 illorin ovvellorine kimi, Abseronda zeytun baglarinin
imumi sahasi 2600 hektara ¢atdirilmisdi ki, bunun da 1000 hektardan ¢oxu mohsul verirdi.
Istehsalina géra zeytun 2 qrupa béliiriir.

- Yag istehsali liglin yetisdirilon zeytun (Olea europaea oleaster). Bu novlorin zeytunlari
balaca, ¢coyirdoklori iso iri olur.

- Giindolik gidada istifado edilon zeytun (Olea europaea sativa). Osason konservlosdiril-
maodo istifado olunur. Bu zeytun iri olur vo ¢oyirdoklori xirda olur. Goalocokds zeytunun no tigiin
istifads edilocoyini ovvolcodon miioyyonlosdirib, ona uygun zeytun sortu okilmolidir.

Zeytun agaci ¢ox qulluq tolob edon bitki deyil. Demok olar ki, istiys, quragliga vo hotta qisa
miiddatli - 10 dorace saxtaya doze bilir. Lakin bataqliq vo ¢ox sulu yerlards koklari bogularaq
mohv olur. Zeytun miinbit, qumsal, gilli vo hotta daslq yerlordo do 6ziinii yaxs1 hiss edir. Bu
bitki ohangli torpagi cox sevir va bol mahsul vermasi ti¢lin ohanga ehtiyaci var. Zeytun agacinin
kok sistemi ¢ox giicliidiir. Yasli agaclarin osas koklori dorino getso do, yan kdoklori 80 sm
dorinlikds olur vo ¢ox genis bir sahoni tuta bilir (Pynenko,1976).

Azorbaycanda zeytungulugun inkisafi {igiin Abseron zonasi ideal orazi hesab olunur. Vaxtilo
mohz Abseronda 3000 hektar orazini shato edon zeytun baglarinin salinmasi tosadiifi deyildir.

Indiyo kimi Azorbaycanda zeytunguluq demok olar ki, Abseronda inkisaf etmisdir. 1962-ci
ildo Baki Zeytun Emali Konserv Zavodu yaradilmigdi. Homin zavod sonralar Mastaga Konserv
Zavodu adlanirdi. Homin zavodun mohsullar1 diinyanin bir ¢ox 6lkolorine gondorilirdi. 1984-cti
ildo Almaniya Demokratik Respublikasinda kegirilon Leypsiq yarmarkasinda zavodun moh-
sullar1, 1986-c1 ildo iso Cexoslovakiyanin Nitra sohorindo kegirilon yarmarkada zeytun yagi vo
kokteyllari qizil medala layiq goriilmiisdiir (Quliyev, 2007).

Umumiyyatlo, respublikanin subtropik zonalarinda 100-don artiq zeytun sortu toplanmsdir.
Aparilan todqiqat iglori gostormisdir ki, yerli sortlarin soraito, iglime davamliligi, mohsuldarligi va
meyvalarinin keyfiyyati, introduksiya olunmus sortlardan daha iistiindiirlor (imamsliyev, 2006).

Zeytun bitkisinin vegetasiyasi yetigdirildiyi miihitdon vo iqlim soraitindan asili olaraq, mart
aymin axir1 vo aprelin ovvellorinda baslayir. Zeytun agaclart iyunun ovvellorinda (20-23 °C
temperaturda) cicoklomoyo baglayir. Cigoklor barabar surotds acilir, sortdan asili olaraq 3—6 giin
miiddoatindo davam edir. Zeytun bitkisi kiilok vasitasilo tozlanir.

Zeytun iri, homisoyasil meyvo agacidir. Onun meyvasinin torkibinde 75% yag (meyvo
latinin quru ¢oakisinda), 7%-dok ziilal, 9%-dok sokor, A, B, C vitaminlori vardir. (©hmadov,
2015; Kamepunckuit, 1941; Illonoxosa, 1980; Kurapesuu, 1955; Pynenko, 1969).

Zeytun meyvolori tozo halda ¢ox aci olduguna goro yeyilmir. Bu aciliq emal naticosindo
konar edilir. Zeytuna aciliq veron onun torkibindoki oleouropeinin olmasindan irsli golir. Zeytun
meyvosindo yagdan basqa boya vo asi maddolori, yarpaglarinda qlikozidlor, iizvi tursular,
mannit, as1 maddolori, flavonoidlor, taninlor vo vitaminlor vardir (Iletsie, 1951; Xurapesuu,
1980; XKurapesuu, 1981).

Meyvoloarin istehlak doyori, onlarin iriliyindon, Istli hissasinin ¢ayirdoyine nisbatindon vo
yagmin miqdarindan asihidir. T.[.Kniseveskaya goro zeytun meyvosinin lotindo 56,4%, bork
ortiiylinds (qabig1) 5,25%, ¢oyirdayinds iso 12,26% yag vardir. Yetismis meyvolorin torkibinda
yagin miqdart meyvonin quru kiitlosino nisbotdo adoton 30-60%-dok olur. Digor odobiyyat
molumatlarina goro iso zeytun meyvolorinds yagin miqdart quru maddoys goro 44,8-72,4%
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arasinda doyisir (Kamepunckuii, 1941; Kamepunckuii, 1948).

Yaginin toplanmasi baslica olaraq meyvanin lstindo bas verir. Meyva na qader latli olarsa,
bir o godor doyarlidir. Zeytunun meyvoalorindon alinan yagin miqdar1 vo keyfiyyati, 6z ndvbo-
sindo bitkinin sortundan, becorilma soraitindon, meyvonin yetismo dorocosindon vo mohsulun
emal tisullarindan asilidir.

Bazi manbalare gore konservlasdirilmis zeytun mshsullarinda 1,42% doymus yag tursulari,
79,99% su, 2,23% kiil, 3,2% selliilloza vardir.

Tam yetismomis yigilan meyvolordon yeyinti sanayesindo konserv momulati hazirlanir.
Yetigon meyvolor yigilaraq duza qoyulur. Zeytunun tam yetismis meyvalorindon tibbi mogsodlor
ticilin ola keyfiyyatli zeytun yag1 alinir ki, bu yagdan da bir sira dorman preparatlarinin, xiisuson,
yaniq moalhomlorinin torkibindo yara sagaldan, iltihab1 aradan galdiran vo agrikoson dorman kimi
genis istifado olunur (Fragaki, 2005; Cavaliere, 2007).

Zeytun meyvalorini konservlosdirir, duza vo sirkoys qoyurlar. Emal olunan zeytunun qida
ohomiyyati boyiikdiir. Meyvalari presls sixaraq zeytun yagi alirlar. Zeytun yagindan kulinariyada
genis istifado olunur. Bu yag Araliq donizi vo bir sira conub Olkolorinin ohalisinin qidasinda
ovozedilmoz orzaq mohsulu sayilir. Zeytun yaginda konservlosdirilmis mohsullar delikates
sayilir. Insan orqanizmi torofindon gox yaxsi monimsonilon zeytun yagi hozm yolunun, qaraci-
yorin yaxsi islomosino sobab olur. Mohz buna gdro do modo va garaciyor xostoliklorini miialico
etmok liclin tobabotdo zeytun yagindan genis istifado olunur. Keyfiyyoti asagi olan yaglardan
(agac, strtkii) otriyyatda, toxuculuq senayesinds, texniki mogsadler ii¢lin, oduncagindan iso
qiymotli xirdavat osyalar1 hazirlamaq iigiin istifads edilir (Imamaliyev, 2006).

Konservlosdirilmis 100 gram zeytun mohsulunda vitaminlorin holin - 10,3 mq, PP (niasin)-
0,037 mq, K (filloxinon) - 1,4 mq, E (tokoferol) - 1,65 mq, C (askorbin tursusu) - 0,9 mq, Bs
(piridoksin) - 0,009 mq, Bs (pantoten tursusu) - 0,015 mq, B, (tiamin) - 0,003 mq, A (retinol) -
20 mkq, —karotin - 0,237 mq vo mineralli maddslorin migdar1 Se - 0,9 mq, Mn - 0,02 mq, Cu -
251 mkq, Zn - 0,22 mq, Fe - 3,3mq, P - 3,0 mq, K — 8,0 mq, Na — 872 mq, Mg - 4,0 mq, Ca - 88
mq toskil edir (ITetsies, 1951; [llomoxosa, 1980; Illomoxosa, 1981).

Zeytundan olds edilon on 6namli mahsul zeytun yagidir. Biitiin diinyada ilds 1,6-2,6 milyon
ton hacminda zeytun yag istehsal edilir vo bunun 75-80%-0 qodori istehsalgt 6lkalor torafindon
istehlak edilir va qalan 20-25%-1 is9, diinya bazarlarina ixrac edilir (Davies et al., 2000).

Zeytun yagi, zeytunun ozilib sixilmasi vo gara su adlanan hissosinin ayrilmasi ilo aldo edilir.
Zeytun yag1 tamamils fiziki iisullarla slde edilir vo burada he¢ bir kimyavi metoddan istifado
edilmir (Fragaki et al., 2005).

Zeytun yaginin ii¢ asas novii vardir:

1. Tabii zeytun yag1 — ¢iy yeyilo bilon an keyfiyyatli zeytun yagidir. Daha ¢ox salat vo
souslarda istifads olunur.

2. Rafins edilmis zeytun yag1 — fiziki tisullarla rafino edilorak, lozzati artirilan va tursuluq
nisboti asag1 saliman yag noviidiir. Rafino edilmis zeytun yagi daha ¢ox, bisirilon yemaoklords
istifads olunur.

3. Riviera zeytun yag1 iso - Rafins edilmis yaga 10-20% nisbatindos tabii yag oslave edilorok
oldo edilon yag noviidir ki, bundan da daha ¢ox qizartmalarda vo digor yemoklordo istifado
olunur. Zeytun yaginin dadima aligmamis Rusiya vo Amerika kimi 6lkolordo do bu yagdan
istifados edillor (Olivier et al., 2006; Cavaliere et al., 2007).

Zeytun yagmin 99,8%-i1 trigliserid adlanan yaglardan ibaratdir. Bunlarin 14%-i doymus yag
tursulari, 72%-i doymamis yag tursulari, 12%-i az doymus yag tursularindan ibarotdir
(©hmadov, 2015).

Yagda hoall olan vitaminlor (A, B, K, D) yiiksok dorocodo doymamis yag tursulari va s.
organizm ti¢lin xeyirlidir. Bir sira birlosmoalor masalon, fospolipidlor, araliq mohsul sayilir vo
yagin keyfiyyotli qalmasinda ohomiyyati boyiikdiir. On osas xeyri antioksidlosdirici tosira malik
olmasidir (Pynenko, 1969; Coronos, Celinnos, 2011).
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Zeytun yaglarinin torkibi ¢ox miirokkobdir. Analitik tisullarla yagin torkibindoki ayri-ayri
komponentloari tohlil edarak, onlarin orijinalligini miisyyan etmak olur. Bazon asag1 keyfiyyatli
yaglar, yiiksok keyfiyyotli mohsul kimi saxta bazara ¢ixarilir vo ya son mohsula daha ucuz
alternativ yag olava etmoaklo iqtisadi listlinliik alds edirlar (Davies et al., 2000).

Son onilliklords zeytun yaginin qiymatli qida mohsulu kimi istehlaki vo beynolxalq ticarati
genis sokilds artirilir. Biitlin diinyada heyvan yaglarindan uzaqlasaraq bitki yaglarma iistiinliik
verilir, ¢linki onlar doymamis yag tursularinin pohriz toloblorini daha yaxs1 6domok gabiliyyatino
malikdir. Zeytun yaginin xiisusile yiiksok antioksidant torkibine gors saglamliga yaxsi qoruyucu
tosir gostordiyi tosdiglonmisdir (Olivier D., 2006).

MATERIAL VO METODLAR

Todgiqat materiali olaraq Genetik Ehtiyatlar Institutunun Abseron Tacriibo Tosorriifat Baza-
sindan yigilmis 11 zeytun niimunolori gotiirtilmiisdiir. Gotiiriilmiis niimunalor yerli vo introduk-
siya olunmus zeytun sort vo formalaridir. Yerli vo introduksiya olunmus zeytun sort vo forma-
lariin latinds vo ¢ayirdoyindo yagin miqdar1 dyronilmisdir. Homginin, zeytun niimunasindo bozi
olamaotlor — meyvanin uzunlugu, eni, bir meyvanin kiitlosi, bir meyvads olan ¢ayirdoyin va latin
kiitlosi toyin edilmisdir.

Yag analizi tiglin hor niimunaden 2 tokrar olmaqla miioyyan ¢oki gotiiriiliib, Sokslet apara-
tina yerlosdirilib, efirlo doldurulub vo su hamaminin {izorino yerlosdirilorok 12 saat, hor saatda
aparat 3-4 dofa efirlo dolub-bosalmagla, yuyulub. Sonra 100-106° C t-da termostata qoyularaq
daimi ¢oki alinana godor qurudulub va yagin faizi toyin edilib (Epmakos u mp., 1972).

NOTICOLOR VO ONLARIN MUZAKIROSI

Zeytun meyvasinin lotinde vo ¢ayirdoyinde yagin miqdarinin dyronilmasi, onun keyfiyye-
tinin yaxsilagdirilmasi istiqgamotindo todqiqat islorinin aparilmasi ¢ox vacib maosalolordon biri
olaraq qarstya qoyulmusdur.

Zeytun meyvosinin lotindo vo ¢oyirdoyindo yagin miqdari, meyvonin uzunlugu, eni, bir
meyvanin kiitlosi, bir meyvados olan ¢oyirdoyin vo latin kiitlasi toyin edilmisdir.

Todqiq olunan niimunalor bir-birindon miixtolif olamotlorine gora forglonirlor.

Standart “Azaorbaycan zeytunu” sortunda yagin miqdari, lotinde 19,32% c¢oyirdoayinds iso
43.24% toskil etmisdir. 5 niimunads ((Abseron 6 (Forma) - 7,3%, Nikitski-II - 6,9%, Abseron 1
(Forma) - 5,5%, Abseron 2 (Forma) - 5,4%, Ne50 (kolxitsin 0,05%-5,0%)) meyvonin kiitlosi
standart kimi gotlirdiiylimiiz “Azarbaycan zeytunu” sortundan (3,5%) yiliksok olmusdur. Osas
olamotlordon biri olan meyvonin kiitlosino goro Nikitski-II vo Abseron 6 (Forma) niimunalori
forqlonmislor. Bunlardan da konservlogdirilma sonayesindo istifado edilmasi maslohot goriiliir.

Beloliklo, meyvasi iri olan zeytunlardan keyfiyyotli, qidali, eloco do miialico shomiyyatli
zeytun mohsullar1 aldo etmok olar. Hal-hazirda Azarbaycanin bazi bolgalorinds iri meyvalilorin-
don ev soraitindo zeytun miirobbasi do hazirlanir. Zeytunun iri, tam yetismis qara rongli
meyvalorindon hazirlanan zeytun miirabbasi qoz miirobbosini xatirladir.

Genetik Ehtiyatlar Institutunun Abseron Tacriibe Tesarriifat Bazasindan yi1gilmis niimuns-
lorin toxumlarinda yagin miqdari toyin edilmisdir. Codvaldon goriindiiyii kimi, analiz olunmusg
niimunalarin toxumlarinda yagin miqdar1 7,36-19,32% arasinda doyismisdir. On yiiksok gdstarici
“Azorbaycan zeytunu” sortunda (19,32%) olmusdur.

Gorilindiiyli kimi meyvosi xirda olan niimunslords yagmm miqdart meyveosi iri olanlara
nisbaton daha ¢coxdur. Bu da bir sira mislliflorin fikirlori ilo list-iisto diisiir (Quliyev, 2007).

Umumiyyatls, zeytun yaginin orqanizm {i¢iin ohomiyyatini nozers alaraq, onun istehsalnin
artirtlmasi, ¢esidinin ¢oxaldilmasi vo keyfiyyatinin yaxsilagdirilmast moslohot goriiliir.

Analiz olunmus zeytun niimunslorindon Nikitski-II hom kiitloco ¢ox, hom c¢oyirdoyindo
(17,49%), hom do lotindo yagin miqdart (52,09%) yiiksok olmusdur.
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Cadval 1
2018-2019-cu ildo Genetik Ehtiyatlar Institutunun Abseron Tacriibs Tosorriifat Bazasindan
yigilmis bozi zeytun meyvalorinin keyfiyyat gostoricilori

Meyvonin | ;. Bir Yagin %-i
oleasi, meyvanin | ¢dyirdoyin Meyvanin
Ne Niimunalor sm-Iy kiitlasi, kiitlasi, formasi
Uzun- . qr-la qr-la Coyirds- | Latinda
- enl .
lugu yindd
(13
1 | Azerbaycan 2,1 |18 3,5 0,9 19.32 4324 | Orta, qisa-oval
zeytunu” (st)
2 |Nes0 1,8 |03 1,8 0,6 8.88 4032 | Xirda, oval
Ne50 (Kolxitsin Iri, uzunsov
3 10.05%) 2,5 (1,9 5,0 0,9 15.33 46.35 o
4 |Abseron-5 (Forma) |20 |14 23 0.8 7.36 3538 | rda, girdo-
oval simmetrik
5 |Abseron-6 (Forma) |3,2 2,0 7,3 1,6 11.04 38.74 Iri, girde-oval
6 |Abseron-2 (Forma) 2,5 |2,0 5.4 0,8 15.70 50.78 I“"”;ZV‘:SSOV
7 |Abseron-1 (Forma) |25 |18 5.5 0.9 1200 | 4181 | [roval
simmetrik uclu
g (KA (Kl |, o0 g 1,5 0,2 17.04 48.68 Xirda, oval
Atrek)
9 |Nikitski-II 32 20 6,9 0,9 17.49 52.09 iri, oval
10 [ispan 20 (17 2,1 0,6 14.23 44.82 Xirda,
tezyetigon
11 |Tiflis 16 |14 1,9 0,6 11.40 42.65 Xirda, oval

Apardigimiz todqiqatin noticasi olaraq, yag gostoricisi yiiksok olan niimunolori segib,
yagalma sonayesindo, meyvolori boylik olan niimunoslori iso konservlogsdirmo sonayesindo isti-
fado etmak tovsiys olunur. Bu niimunalorden, praktiki seleksiya islorindoa, qiymatli baglangic ma-
terial kimi istifado moslohot goriiliir.
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U3YYEHUE BUOMOP®OJIOTMYECKUX U BHOXUMHWYECKHUX IIOKA3ATEJIENA
MECTHBIX U UHTPOAYIHIUPOBAHHBIX COPTOB U ®OPM MACJIMH

MSACMA HACPYJIUIAEBA*, TAJTIA AMUPACJIAHOBA
HUncmumym eenemuueckux pecypcoge HAHA

Pabora mocesiimeHa OMHOW W3 CaMBIX AKTYaIbHBIX TEM — W3YyUCHHIO OHMOXMMHYECKHX ITOKa3areiei
MaciuHbl. OCHOBHAS II€Ih HMCCIICOBAHUS — BBIICITUTH OOPasllbl C BHICOKMMH IOKA3aTEIIMA HA OCHOBE
OMOXMMUYECKOTO aHaJM3a HEKOTOPBIX MECTHBIX M MHTPOJYIIMPOBAHHBIX 00pa3IOB MACIIUH, PEKOMEHIOBATh
MX WCIIOJh30BAaHME B KAUECTBE LIEHHOTO HMCXOMHOTO Marepralia B MPaKTUYECKOW CENEKIMOHHOW pabote ¢
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LETbI0 CO3JaHMSl HOBBIX BBICOKOKAUECTBEHHBIX COpTOB. B Xome wuccnenoBaHus ObUIM  NPOBEICHBI
ouomMopdosorndeckne M OHMOXMMHUYCCKHE aHAIM3bl IUIOAOB 11 COPTOB MacimHBI €  AIMIEPOHCKOM
AKCIEPUMEHTALHO-TIPOM3BOICTBEHHON 0a3pl MHCcTHTYyTa TeneTmuecknx pecypcoB HAHA (“AszepOaitmkan
seittyny” (crammapt), NeS0, Ne50 (komxuumn 0,05%), Anmepon-5 (dopma), Anmepon-6 (dopma),
Armmrepon-1, (®opma), Ammepon-2 (Popma), K-A-3-19/13 (Keemm Atpek), Huxkurckwmii-1I, Vcnanckui,
Tudnuc). AHaIU3 OIMBKOBOTO Maciia MPOBOJHJIICS KaK B MAKOTH, TaK M B KOCTOUKAX UCCIIEAYyEMBIX 00pa3IoB
MaciuH. B maHHBIX 00pasmax W3ydanuch IIUpHHA IUIONA, AJMHA IUIOAA, Macca IJIofa, Macca MSKOTH U
koctoukn twioga. Copt “AsepOaiimkaH 3eiTyHY” OBbLT B3ST, KaKk KOHTpOJb. B 00pasnax, oToOpaHHBIX Ha
ATIIIEPOHCKON  3KCIIEPUMEHTATBHO-TIPOM3BOJACTBEHHON  0aze MHCTHUTYTa TEHETHUECKHX  PECypCOB
MaCIMYHOCTh KOCTOUCK KoJyiebanach B npenenax 7,36-19,32%, a B msikotu 35,38-52,09%. Conepkanue macia
B KOCTOUKax KOHTPOJBHOTO copra “AsepOaiimkan 3eiiTyHy” coctaBwi 19,32%, a B msaxoru- 43,24%. B
LIETIOM, COAEPKaHUE Macya B KOCTOUKAX BCEX M3y4aeMbIX 0Opa3loB ObLIO HMXKE, Y€M B CTAaHIAPTHOM COpTE
“Asep0bailpkan 3eiiTyHy”. HaunOosplmas MacmiuyHOCTh MSKOTH IUIOJIOB OTMedeHa y copTa Hukutckumit-1l
(52,09%), uTo BBILIE, YEM Yy KOHTPOJBHOTO copTa “AsepOaiimkan 3eiTyny” (8,85%). Cpenu nmpoanaausupo-
BaHHBIX 00pa3lOB MAaCIMH CaMmble BBICOKHE IOKa3aTenu HaOmomamuch y copra Huxwrckuit-Il. Takum
00pa3oM ObLJIO YCTaHOBIICHO, YTO Macca IUIOJIOB U COJCP)KaHUe JKUPHOTO Macia B kocToukax (17,49%) u B
MskoTd (52,09%) copra Hukurckuid-11 6pum Beicokumu. OToOpaHHBIE B pe3yJIbTaTe HAIIUX HUCCICAOBAHUI
00pasupl C BBICOKMM COIEp)KAaHHEM Macjia MOTYT OBbITh HCIIOJBb30BaHbI B MACISHOW NMPOMBILIIICHHOCTH, a
00pa3upl ¢ KpyNHBIMU IUIOJJAMH B KOHCEPBHOH HpOMBINUICHHOCTH. OOpa3ubl ¢ BBICOKUMH I10KA3aTeNsIMU
MOTYT OBITh HCIIOJIH30BaHbI B OYIYIIMX CEIEKIMOHHBIX padoTax.

Knroueswie cnosa: nioo MACJIUHBL, MAC/10, MAKOMb, KOCMOYKad, macca ¢pyl<ma

STUDY OF BIOMORPHOLOGICAL AND BIOCHEMICAL PARAMETERS OF LOCAL AND
INTRODUCED OLIVE VARIETIES AND FORMS

MASMA NASRULLAYEVA*, LALA AMIRASLANOVA
Genetic Resources Institute of ANAS

The main purpose of the investigation is to study the biochemical parameters of 11 local and
introduced olive varieties and to select high-yielding accessions in order to create the new high-quality
varieties and recommend their usage as a valuable initial material in breeding works. For this purpose, the
olive varieties from the Absheron Experimental Base ‘Azerbaijan zeytunu’ (standard), Ne50, Ne50
(colchicine 0,05%), Absheron-5 (Form), Absheron-6 (Form), Absheron-1(Form), Absheron-2 (Form),
KA-3-19/13 (Kizil Atrek), Nikitsky-II, Ispan, Tiflis) were collected and some analyzes were carried out.
The analysis of oil was conducted both in the flesh and in the stone of the studied olive varieties. Thus, in
these accessions, the width of the fruit, the length of the fruit, the weight of a fruit, the weight of the flesh
and stone per fruit were studied. ‘Azerbaijan zeytunu’ was taken as a control variety. Study of the
biochemical parameters of the olive plant is one of the most priority issues. The amount of stone oil in the
samples collected from the Absheron Experimental Base was determined. The oil content of the stones of
the analyzed samples ranged from 7.36 to 19.32%, and in the flesh it ranged between 35,38-52,09%. In
general, the oil content in all samples was lower than in the standard ‘Azerbaijan zeytunu’. The highest
oil content was observed in Nikitski-II (52,09%). It was found that the weight of fruit and the oil content
in the stone (17.49%) and in the flesh (8.85%) of Nikitsky-II variety was high. As a result of our research,
samples with high oil content were selected and recommended for the usage in the oil industry, and
samples with large fruits can be used in the canning industry. The samples with high parameters could be
used in future breeding works.
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MEYVO BITKi GENETIK EHTIYATLARININ BIOMUXTOLIFLIYI VO
ABIOTIK STRESLORO DAVAMLILIGI

MIRZ® MUSAYEV*, TORAVOT HUSEYNOVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki s. AZ1106, Azadliq pr., 155
mirza.musayev@yahoo.com

Azarbaycan bir ¢cox meyva bitkilorinin 3sas mangs vo madonilosma moarkazlorindan biri sayilir. Burada
meyvd bitkilorinin coxlu sayda novleri, yabam formalar1 vo aborigen sortlarn genis yayillmisdir.
Azarbaycanda becorilon meyva bitkilorindan iiziim, nar, ancir, badam va s. bitkilor, istehsalda genis
istifads edilir. Ekoloji soraitin giindon-giina pislosmasi, abiotik stress amillorin artmasina, bitki genetik
ehtiyatlarmin tiikkanmasing, bir ¢cox giymatli bitkilorin mohv olmasina, digar torafdon iss zorarli gen
kombinasiyalarinin vo mutant formalarin meydana golmasing sabab olmusdur. Ona gors do hazirda an
aktual masaldlordan biri bitki genetik ehtiyatlarinin, o ciimladon meyva bitkilorinin biomiixtalifliyinin
qorunub saxlanilmasi vo somardli istifado olunmasidir. Bu baximdan meyva bitki kolleksiyalarim
genislondirarak, kand tasarriifatinin miiasir taloblorine cavab vers bilacok, dayison ekoloji amillors da-
vamh yeni sort vo formalarm yaradilmasi ¢ox vacibdir. Bitkilorin otraf miihitin qeyri-slverisli
amillorine davamhhg onlarin xarici miihit soraitino uygunlasmasimm saciyyslondiron on miihiim
xiisusiyyatlorindon biridir. Bu xiisusiyyat bitkilorin ekstremal soraitds, o ciimlodon quraqhq vo
duzluluq soraitinds yasamasina imkan yaradir va onlarin adaptiv xiisusiyyatlorinin askara ¢ixmasina
komak edir. Tadqigatimizin maqsadi quraqliq vo duz streslarinin nar, badam bitkisinin yarpaglarinda
xlorofilin miqdarma tasirinin 6yronilmasi, bu fizioloji proseslorlo bitkilorin davamhhgi arasindaki
dlagonin askar edilmasi vo alinan naticolors gors onlarim davamhliq daracalorinin diagnostikasidir.
Moagqaloda institutun kolleksiyasindan nar bitkisinin (Punica granatum L.) 9 vo badamin (Amygdalus
communis L.) 29 sort vo formalarmin quraghga vo duza davamhhginin stres-depresiya doracalorinin
toyini vo qiymoatlondirilmasinin naticalori 6z akisini tapmisdir. Azarbaycanin nar, badam kimi faydah vo
ohomiyyatli meyva bitkilorinin biomiixtdlifliyinin quraqlq, duzluluq vo s. abiotik streslora qarsi
miigavimat daracasinin miidyyan edilmasi, forqli torpaq va iqlim zonalan iiciin perspektivliyini
giymatlondirmaya vo abiotik streslora davamliliq istigamatinds aparilan seleksiya islorinds istifadasine
imkan veracokdir. Aparilan tadqiqatlarla nar vo badam bitkilori kolleksiyasindan quraqhga vo duza
tolerant niimunalor secilmisdir ki, onlar galocokds davamhihq istiqgamatinds hayata kecirilon seleksiya
prosesinda istifada iiciin yararh ola bilor.

Acar sozlor: meyva bitkilori, nar, badam, fotosintez, quraqlq, duza davamhilq, abiotik stres, xlorofil

GIRIS

Azorbaycan bir ¢ox meyva bitkilorinin 9sas mongo vo madonilosma markozlorindon biri sayilir.
Burada meyvo bitkilorinin ¢oxlu sayda novlori, yabanmi formalari vo aborigen sortlar1 genis
yayilmigdir. Azerbaycanda becarilon subtropik meyva bitkilorindon olan nar vo badam miialicavi,
texniki vo dekorativ mogsadlor iiglin do istifado olunur. Bu bitkilorin doyori vo shomiyyati ondan
ibarotdir ki, onlar miirokkab okin soraiting, masolon soran torpaqlarda, quraq iqlimde vo ya daglq
orazilordo boylimoyo uygunlasiblar. Adoton belo orazilor asas kond tosorriifati bitkilorinin becarilmosi
ticiin yararlt sayilmir. Bu mogsadlo yiiksok mohsuldar, otraf miihitin geyri-allverisli amillorino kifa-
yot qodor davamli olan sort vo formalarin yetisdirilmoasi mogsodouygun hesab edilir. Ekoloji soraitin
giindon-giino pislogsmosi, abiotik stress amillorinin artmasina, bitki genetik ehtiyatlarimin tiikon-
masing, bir ¢ox qiymatli bitkilorin mohv olmasina, digor torafdon iso zororli gen kombinasiyalarinin
vo mutant formalarin meydana golmasina sabab olmusdur. Ona gora do hazirda on aktual mass-
lolordon biri bitki genetik ehtiyatlarinin, o climlodon meyva bitkilori biomiixtolifliyinin qorunub
saxlanilmas1 va somorali istifado olunmasidir. Bu baximdan meyva bitki kolleksiyalarini genislon-
dirorak, kond tosarriifatinin miiasir toloblorino cavab vera bilocok, doyison ekoloji amillors davamhi
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yeni sort vo formalarin yaradilmasi ¢ox vacibdir. Se¢ilmis on yaxs1 genetik monbolori bu prosesdo
otraf miihitin qiymotli olamot vo xiisusiyyat donorlar1 kimi istifado etmok lazimdir (Musayev, et al,
2014). Tobii soraitdo bitkilor otraf miihitin geyri olverisli amillorinin kompleks tosirlorino moruz
qalir. Bu soraitdo bitki organizminin homin tosirloroa cavab reaksiyasi, onlarin miixtalif sort vo
formalarinin ayri-ayr stress qgarsi adaptasiya imkanlarindan asilidir.

Adaptiv seleksiya — yeni, yerli torpag-iqlim soraitine uygun, biotik vo abiotik stres amillo-
rino davamli meyvo sort vo formalarin yaradilmasinda osas alotdir. Bununla olagodar olaraq,
praktik seleksiyada valideyin forma kimi yerli soraito uygunlasmis yabani niimunalordon va xalq
seleksiya sortlarindan istifado edilir.

Bitkilor miitomadi olaraq ekoloji stress amillori — quraqliq vo duzlulugun, tesirlorine moruz
galirlar. Hor iki amil bitkilorin béyiima vo inkisafini, mohsuldrligin1 mohdudlasdiran asas ekoloji
faktorlardir. Quraqliq stresi soraitinds agizciqlarin qapanmasi v transpirasiya siirotinin zaifle-
mosi, bitki toxumalarinda su potensialinin azalmasi vo noticodo fotosintezin zoiflomasi, absis
tursusu vo prolinin toplanmasi, askorbat, a-tokoferolun omolo golmosi ilo noticolonir (MycaeB u
np., 2017). Bu fizioloji reaksiyalarla yanasi bitkilor morfoloji doyisiklikloro do moruz qalirlar.
Fotosintez va hiiceyronin bdylimasi quragqligin tosirine moruz qalan ilkin proseslordondir.
Molumdur ki, bitki biokiitlasinin 90%-don ¢oxu fotosintez mohsullarindan omals golir.

Bitkilorin hor hansi abiotik stres amillorino davamliligi, olverigsiz ekoloji amillorin miioyyon
bir gorginliyi ilo askarlanan genetik cohotdon miioyyon edilmis bir olamotdir. Bu olamotin
realizasiyast orqanizmin buferliliyndon, miioyyan bir otraf miihit soraitindo normal metabolizm
gabiliyyatindon, habelos olverissiz soraitdo qoruyucu metabolik doyisikliklorin inkisaf siirotindon
asilidir. Quraqliq vo duzluluq kimi ekoloji faktorlar kond tesorriifat: bitkilorinin mohsuldarliginin
koskin azalmasina sobab olan on bdylik problemlordondir. Otraf miihitin bu neqativ amillori
bitkilorin ferment sistemlorinin faaliyyatini zoiflodir, fotosintezo, bitki orqanizminin mineral
gidalanmasinda elementlorin monimsonilmasino manfi tosir gostarir, naticado asas fizioloji-bio-
kimyavi proseslords meydana ¢ixan pozgunluglar, bitkilorin mohsuldarlifinin nazors carpacaq
doracodo koaskin azalmasina sobob olur. Bu monada doyison otraf miihitin ekstremal soraitino
yiiksok tolerant sort vo formalar, cox bdyiik shomiyyato malikdir. Bitkilorin quraqliga ve duzlu-
luga davamliliq doracolorinin qiymaotlondirilmasi, onlarin miixtolif torpag-iglim soraitino uygun-
lagmasina va perspektivliyino imkan veracak. Azarbaycanin nar, badam kimi faydali vo shomiy-
yotli meyvo bitkilorinin biomiixtalifliyinin quraqliq, duzluluq vo s. abiotik streslora gars1 miiqa-
vimat doracasinin miioyyan edilmasi, forqli torpaq va iqlim zonalar ii¢lin perspektivliyini qiy-
motlondirmoyo imkan veracokdir.

Tadgiqatimizin mogsadi quraqliq ve duz streslorinin nar, badam bitkisinin yarpaqlarinda
xlorofilin miqdarina tasirinin dyronilmasi v bu fizioloji proseslorls bitkilorin davamlilig1 arasin-
daki1 olagoni askar etmokls, onlarin davamliliq doracalorinin diaqnostikasidir.

MATERIAL VO METODLAR

Tadqiqat isindo institutun kolleksiyasindan nar bitkisinin (Punica granatum L.) 9, badamin
(Amygdalus communis L.) 29 sort vo formalarinin quragliga vo duza davamliligi qiymotlon-
dirilorok stres-depresiya doracalori toyin edilmisdir. Quraqliq, duz stresino davamliliq ilo xloro-
filin miqdar1 arasindaki olagoni Oyronmok mogsadilo nar vo badam bitkilorindon yarpaq
nliimunalori gotiiriilorok laboratoriya soraitinds onlara quraqliq stresi verilmisdir. Homin yarpag-
lardan kigik dairaciklor kosilorok iki hissoyo ayrilmis, hor tocriibo variantindan sinaq siisslorine 5
dairacik yerlosdirilmigdir. Birinci hissoyo nozarot varianti olmagla su, digorino iso 30 atm.
tozyiqli saxaroza mohlulu, 2%-li NaCl mohlulu slave edilorok 24 saat miiddstinds saxlanilmis-
dir. Sonra yarpaq dairociklori mohlullardan ¢ixarilaraq filtr kagizi ilo qurudulmus vo 10 ml-lik
sinaq silisoloring kecirilorak iizoring spirt olava edilib, 5-6 giin miiddstindo qaranliqda (dairs-
ciklor tam agarana qodor) saxlanilmisdir. Stresin tosirindon yarpaqlarda xlorofil (a+b)
miqdarinda bas veron doyismolori dyronmok iiglin spektrofotometrdo 649 vo 665 nm dalga
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uzunluglarinda O6l¢mo aparilaraq, stres depresiya dorocolori toyin edilmisdir (Meroauueckoe
pyKoBOACTBO, 1988).

NOTICOLOR VO ONLARIN MUZAKIROSI

Bitkilorin quraqliq, duzlulug, istilik va s. kimi abiotik streslora kompleks cavab reaksiyalari
hiiceyrods bag veran fizioloji, biokimyovi doyisikliklorlo tozahiir edilir. Cavab reaksiyalari,
stresin intensivliyindon vo davametmo miiddotindon, bitkinin genotipindon, inkisaf marholo-
sindon, ekoloji faktordan asilidir. Quraq ve soran arazilorin istifadesinin yollarindan biri quraq-
liga vo duza davamli bitki sortlarinin yaradilmasi vo becorilmosidir. Bitkilorin streso davam-
liliginin Syronilmoesinds fotosintetik olamaotlorin qiymatlondirilmasinin bdylik shamiyyati var.
Bildiyimiz kimi bitki orqanizminin pigment kompleksi doyison otraf miihitin tosirlorine nozoro
carpacaq doracads hassasligi ilo secilir.

Ekoloji miihitin geyri olverigli amillorinin tosirindon bitkilorin fizioloji gdstoricilorinin
doyisilmoasinin dyronilmasi, bitkilorin miixtalif niimunalorinin streso fordi reaksiyalarini oks etdi-
rir. Quraqliq vo duz stresi soraitindo yarpaqlarda xlorofilin miqdarinda bas veron doyigsmolor -
stresin tasirindon avvalco bir godor artim, daha sonra iso asasli surotdo azalma ilo miisahido edilir
ki, bu da daha ¢ox hassas bitki niimunolorindo askarlanir. Todqiq etdiyimiz nar bitkisinin
yarpaqlarinda stresin tosirindon xlorofilin miqdarinda meydana ¢ixan doyisikliklori dyranmis va
bu fizioloji parametr ilo bitkilorin davamliliq doracalori arasindaki korrelyasiyani askar etmoyo
caligsmisiq. Alinan naticolor cadvalds verilmisdir. Bu istigamatds aparilmis todqiqat isindo dyro-
nilon nar niimunalori, yarpaqlarinda xlorofilin miqdarinin doyisma doracasine gora bir-birindon
forqlonmislor (codval 1). Belo ki, todqiq olunan nar bitkisinin Siivolanski, Sirin Qirmizi,
Kazyanski, Molos sortlarinda duza yiiksok davamliliq miisahido edilmisdir. Homin niimunslorin
duza stress-reaksiyast miisahido edilmomisdir. Duzluluq stresinin tosirinden yarpaqlarda xloro-
filin depresiyas1 narin an ¢ox Iri gilo va Volos niimunoalorinde miisahide olunmusdur. Bu niimu-
nalorin yarpaqlarinda duzluluq stresinin tasirindon xlorofil (a+b)-nin miqdarinin nazarats gora
doyismo faizi 69,3-78,0 % arasinda olmusdur. Quragligimn tosirindon iso Moalos, Kazyanski, Iri
gilo niimunolorinds xlorofil (a+b)-nin miqdart nazarsts goro yiiksok olub, 130,2%; 115,2% vo
102,0 toskil etmisdir. Bitkilorin quragliga davamliliginin miihafizosinin biokimyovi mexanizmi
moveuddur ki, bunlar quraqliq seraitinds bitkilorin fizioloji proseslorini kifayoat qodor yiiksok

Cadval 1
Nar (Punica granatum L.) niimundlorinin quraqhga vo duzluluga davamhihiginin
fizioloji qiymatlondirilmasi

Vahid yarpaq sahasinds NaCl-un Saxarozanin
xlorofilin miqdar, . Xlorofilin . Xlorofilin
tasirindon tasirindon
.. . mkq-la . stress . stress
Niimunanin xlorofilin . xlorofilin .
Ne d1 miqdarinin depresiya miqdarinin depresiya
2 Xlorofil (a+b) qCanmmn |- o racosi, | 1 AcaM | g5 racasi,
dayisilmasi, o doyisilmasi, o
o Yo-19 o Yo-19
Noazarot NaCl |Saxaroza Yo %o
1. |Siivalanski 8,10+0,3 | 8,70+0,4 | 7,70+0,2 107,4 0 95,1 4,9
2. |Sirin Qirmiz1 | 6,35+0,2 | 6,50+0,2 | 6,40+0,4 102,4 0 100,8 0
3. |Kazyanski 7,1240,3 | 7,20+0,3 | 8,20+0,3 101,1 0 115,2 0
4. |Maloss 5,62+0,4 | 5,03+0,3 | 7,30+0,4 89,5 10,5 130,2 0
5. |GOy nar 7,40£0,3 | 7,32+0,3 | 8,00+0,3 98,9 1,1 108,1 0
6. |Zakatalski 8,85+0,4 | 8,30+0,5 | 8,90+0,5 93,8 6,2 100,6 0
7. |iri gilo 7,83+0,1 | 6,10+0,4 | 7,98+0,3 78,0 22,0 102,0 0
8. |Malta 7,77+0,2 16,60+0,09| 5,70+0,4 85,0 15,0 73,4 26,6
9. [Valss 7,50+£0,4 | 5,20+0,3 | 6,23+0,3 69,3 30,7 83,1 16,9
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soviyyado saxlamaga imkan verir. Belo ki, quragliga davamli bitki yagpaglarinda ¢oxlu miqdarda
xlorofilin moéhkom birlogmis formasi olur ki, o quraqliq prosesi zamani az dayisilir (Catola et
al., 2015). Quraqligin tosirindon pigment sistemindo miisahido edilon doyismolor ¢ox giiman ki,
labil birlogmis xlorofilin miqdarinin, ilk névbado “a” xlorofilin azalmasi ilo slagodardir, bu
halda xlorofilin “b” formasi1 6ziinlin daha yiiksok stabilliyi ilo forglonir. Bu, xlorofil “a”- ilo
miiqayisada, xlorofil “b”-do olan su molekulu slagosinin daha méhkom enerjiys malik olmasi
ilo izah olunur. Bitki toxumasinin su qithigina miiqavimetinin artmasi plastid aparatinin voziyyati
ilo s1x olagadardir. Bels ki, bitki yarpaqlarinda iimumi xlorofilin miqdarinin, xiisusilo do onun
mohkom birlogsmis formasinin miqdarinin artimi bitkilorin, quraqliq soraitindo uygunlasma
reaksiyast hesab edilir (I'mpuues, 2008). Bu bir daha tesdiq edir ki, quraqliga moruz qalan
bitkilordo adaptasiya olamotlori meydana ¢ixir ki, bu da bitkilorin quraqliq faktorunun monfi
tosirine qarsit miigavimotini artirir. Narin todqiq edilon Malta vo Vales niimunslorinds iso
quraghigin stres-depresiya dorasi 16,9-26,7% arsinda doysmisdir. Bu niimiinolor streso hassas
olmuslar. Quraqliga az davamli bitkilorin xloroplastlart miioyyan destruksiyaya malik olur ki, bu
da onlarin pigment kompleksindoki plastidlordo xlorofil-ziilal-lipid olaqgesinin zoiflomosi ilo
olagodardir.

Bitkilorin abiotik vo biotik streslora gars1t davamliligi onlarin xarici miihito uygunlasmasini
saciyyalondiron on miihiim xiisusiyyatlorindon biridir. Bu xiisusiyyot bitkilorin otraf miihitin
geyri olverisli soraitdo, o ciimlodon quraqliq vo ya duzluluq soraitindo yasamaq qabiliyyatini
tomin edir. Otraf mihitin qeyri olverisli amillorino davamliligin miitloq soviyyasi bitki {igiin
doyiso bilor. Mohz bozi tadqiqatgilarin fikrino osason bu vo ya digor stress amillora davamliligin
saviyyasini miitloq deyil, nisbi, yoni bir sortun vo ya formanin digorino goéro davamli olmasina
nisbaton miioyyon etmok lazimdir. Todqiq etdiyimiz badam sort vo formalarinin quraqliq vo duz
stresi ilo olagadar vahid yarpaq sahssinda xlorofilin miqdarinda meydana golon doyismalor
cadvallords oks olunmusdur. Todqiqat isindo istifado etdiyimiz metodikaya asason osmotik stres
mohlullarinda saxlanilan yarpaq dairaciklorinde yasil pigmentlorin qatiliginin nazarato nisbati
miiqayisa edilon niimunolar iigiin davamliliq gostoricisi sayilir vo bu nisbat dyronilon niimunalor
arasinda streso davamli niimunolorin secilmosi {igiin Ol¢ii vahididir. Alinmig nisbot no godor
yuksok olarsa, o nlimuna yiiksok davamli kimi qiymaotlondirilir.

Tadqiq etdiyimiz 29 badam sort vo formalarinin quraqliq vo duz stresi ilo slagadar vahid
yarpaq sahosindo xlorofilin migdarinda meydana golon doyismolor codvollords oks olunmusdur

(Cadval 2, 3). Cadvallordon goriindiiyii kimi dyranilon badam sort vo formalarindan Krimskiy,
Primorskiy sortlart vo 4/1, 1/3,5/2, 3/11 formalar1 quragqliga yiiksok davamli olaraq secilmisdir.
Belo ki, bu niimiinolordo quraqliq stresinin tosirindon xlorofilin stres-depresiya doracosinin
108,0%-129,5% arasinda oldugu geydo alinmisdir. 4/1, 3/6, 1/71, 3/5 formalar1 vo Krimskiy
sortu duza yiiksok davamli kimi qiymatlondirilmisdir. Duz stresinin tosirindon stres-depresiya
daracasinin 104,8%-108,0% arasinda oldugu miioyyen edilmisdir.

otraf miihitin geyri alverisli amillorindon quraqliq vo duz stresi bitkilorin fizioloji statusuna,
eyni zamanda fotosintezin normal gedisino nozoro carpacaq dorocodo tosir gostorir. Abiotik
faktorun tosirindon stres depresiyanin agkara ¢ixarilmasi homin niimunolorin genetik nozarot
olunan va irson kegon adaptiv imkanlari ilo izah olunur. Hor bitki doyison otraf miihitin ekstremal
soraiting, genotiplo sortlonon, miioyyon hiidud ¢or¢ivosindo adaptasiya qabiliyyotino malikdir.
Bels ki, hor bir sorta, ndve va hotta biitdv bitkiyo moxsus streso davamliliq doracasi, genetik
nozarat olunan olamot olmasina baxmayaraq, bu olamot potensial hesab edilir vo olverisli soraitdo
gizli olaraq qalir, yalniz bitki ekstremal faktora moruz qaldig1 halda o agkara ¢ixir (IIumkany,
1985). Bu xiisusiyyot k/t bitkilorinin davamli sortlarin1 forqlondirir. Q.V.Udovenkonun geyd
etdiyi kimi bitkilorin davamliligi genetik tonzim olunan oslamat olub, ekstremal faktorlarin
miioyyon gorginliyi zamani1 agkarlanir.
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Cadval 2

Badam (Amygdalus communis L.) sort va formalarmin quraqhga davamhhginin
fizioloji parametr asasinda qiymotlondirilmosi

Ne Niimunanin Vahid yarpaq sahasinda xlorofilin miqdari, mkq-la
kolleksiya nomrasi Xlorofil (a+b) Quraqhgin tasirindon | Xlorofilin stress
(sort vo ya Noazarat Saxaroza xlorofilin miqdarinin depresiya
formalarin adi) . . . .
dayisilmasi, doaracasi,
%-13 %-13
1. 1/9 4,010,1 4,240 105,0 yox
2. 3/6 3,840,2 3,940,3 102,6 yox
3. 3/7 3,5+0,04 3,2+0,04 91,4 8,6
4. 5/1 5,7£0,07 5,710 100,0 yOx
5. Cernomorskiy 6,710,2 6,110,1 91,0 9,0
6. 4/8 4,7 £0,1 4,540,1 95,7 4,3
7. 4/7 4,610 4,610 100,0 yox
8. 4/1 4,1+0,2 4,610 112,2 yox
0. 5/4 4,610 4,610 100,0 yox
10. 3/12 4,610 4,310 93,5 6,5
11. 5/5 3,940 3,940 100,0 yox
12. 4/11 4,840,2 4,640 96,0 4,0
13. 1/71 3,440 3,5+£0,07 103,0 yOX
14. 3/9 4,310 4,0£+0,2 93,0 7,0
15. Dreyk 4,710,1 4,3+0,07 91,5 8,5
16. Pryaniy 3,9404 3,940 100,0 yox
17. Nikitskiy-62 4,240,05 4,3£0,05 102,4 yox
18. Krimskiy 3,9 +£0,2 4,.240,04 108,0 yox
19. Primorskiy 3,440 4,4 40,2 129.4 yox
20. 3/5 3,940 3,940,05 100,0 yox
21. 5/2 4,5+0,4 5,0+0,07 111,1 yOx
22. 4/2 4,740 4,5+0,1 95,7 4,3
23. 4/13 5,310 4,60 87,0 13,0
24. 5/3 4,240 4,2+0,04 100,0 yox
25. 1/3 4,4+0,1 4,9+0,3 111,4 yOX
26. 1/9 3,8+0,1 4,0=0,2 105,3 yox
27. 1/10 3,510 3,2+0,07 91,4 8,6
28. 3/11 4,240,3 4,60 109,5 yox
29. 4/13 5,740,07 5,740,07 100,0 yox
Cadval 3

Badam (Amygdalus communis L.) sort vo formalarimin duzluluga davamhhginin fizioloji parametr
asasinda qiymoatlondirilmasi

Ne Niimunonin Vahid yarpaq sahasinda xlorofilin miqdar
kolleksiya nomrasi mkq-la
(sort va ya Xlorofil (a+b) NaCl-un Xlorofilin stress
formalarin adi) Nazarat NaCl tasirindan xlorofilin depresiya
miqdariin dayisilmasi daracasi
%-1d %-19

1 2 3 4 5 6
1. 11/9 4,0£0,1 | 4,0£0,1 100 YOX
2. 13/6 3,840,2 | 4,1%0,1 107,9 yOX
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1 2 3 4 5 6
3. |3/7 3,540,04 | 3,3£0,1 94,2 5.8
4. | 5/1 5,71£0,07 5,310 93,0 7,0
5. | Cernomorskiy 6,7140,2 5,60 83,6 16,4
6. | 4/8 4,7 40,1 | 4,9+0,3 104,2 yox
7. | 4/7 4,610 4,240 91,3 8,7
8. | 4/1 4,1+0,2 | 4,3£0,07 104,9 yox
9. | 5/4 4,610 4,240 91,3 8,7
10. | 3/12 4,610 4,60 100 yox
11. ]| 5/5 3,940 3,60 92,3 7,7
12. | 4/11 4,840,2 | 4,5+0,1 93,7 6,3
13. | 1/71 3,440 3,7+0,1 109,0 yox
14. | 3/9 4,340 4,1+0,1 95,3 4,7
15. | Dreyk 4,740,1 | 4,8+0,2 102,1 yox
16. | Pryaniy 3,9404 | 4,0+0,5 102,6 yoxX
17. | Nikitskiy-62 4,240,05 | 4,4+0,07 105,0 yox
18. | Krimskiy 3,940,2 | 4,2+0,1 107,7 yox
19. | Primorskiy 3,440 3,0+0,05 88,2 11,8
20. | 3/5 3,940 4,2+0,1 107,7 yox
21. | 5/2 4,540,4 | 4,0+0,1 88,9 11,1
22. | 4/2 4,740 | 4,3+0,07 91,5 8,5
23. | 4/13 5,310 5,2+0,1 98,1 1,9
24. | 5/3 4,240 4,1+0,1 98,0 2,0
25. | 1/3 4,440,1 3,8+0 86,4 13,6
26. | 1/9 3,840,1 3,510 92,1 7,9
27. | 1/10 3,5¢0 | 2,7+0,07 77,1 22,9
28. | 3/11 4,240,3 4,240 100 yox
29. | 4/13 5,7£0,07 5,70 100 yox

Beloliklo, aparilan todqiqatlarla nar, badam bitkilori kolleksiyasindan quragliga vo duza
tolerant niimunoslor se¢ilmisdir ki, bu niimunolor golocokdo davamliliq istigamotindo hoyata
kecirilon seleksiya prosesinds istifads iiclin yararl ola bilor. Belo shomiyyatli islor Azorbaycanda
kond tesarriifatinin dayaniqli va siiratli inkisafina tokan veracokdir.
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BUOPA3HOOBPA3HE Y CTPECCOYCTOMYUBOCTh TEHETUUYECKNX PECYPCOB
IJIOJOBBIX KYJIBTYP

MMUP3A MYCAEB*, TAPABAT 'VCEMHOBA
HUncmumym eenemuuecxkux pecypcos HAHA

AzepOaiipkaH SBISETCA OJHMM M3 OCHOBHBIX IIEHTPOB MPOUCXOXICHUS U JTOMECTUKAIMH MHOTHUX
TUIOZIOBBIX KYJIBTYP. 31€Ch PACIpPOCTPAaHEHBI OOJIBIIOES KOJTMYECTBO TUKUX BHUJIOB,OPM M aOOPUTCHHBIX
COPTOB, a HCTOPUS BO3HUKHOBEHHS KYJBTYPHBIX COPTOB YXOAUT BINIyOb ThicsdeneTtuit. [lmomoBbie
pacTeHus, BhIpaluBacMble B A3zepOaiikaHe (BUHOTpaa, I'paHAThl, WHXKUP, MUHAAIL U JAP.) HIMPOKO
UCTIOJB3YIOTCSI B TPOM3BOJICTBE. YXYAIICHUE YCIOBHH OKPYXKAIOMICH CpeIbl MPUBEIO K YCHICHUIO
aOWOTHUYECKOr0 CTpecca, HWCTOINCHUI0O TEHETHYCCKUX PECYypCOB PACTCHUN, YHHUTOXCHHUIO MHOTHUX
IEHHBIX PACTCHUH W MOSBICHUIO BPEJHBIX KOMOWHAIMA M€HOB U MyTaHTHBIX (opm. [loaTomy ceroHs
OIHOM M3 CcaMbIX aKTyallbHBIX MPOOJEM SBISCTCS COXpaHeHHe M I(PPEKTUBHOE HCIIOIb30BaHUE
TCHETHYCCKHX PECYPCOB PACTCHUi, BKIIOUas OMOpa3HOOOpasue IUIOMOBBIX PAaCTeHUil. B CBs3M ¢ 3THUM
OUYCHb BAKHO PACHIMPEHHE KOJUICKIUI TUTOJIOBBIX PACTEHHUN 3a CUET CO3JIaHWs HOBBIX COPTOB H (OpM,
OTBEUAIONINX COBPEMCHHBIM TPEOOBAHUSM CEIILCKOI'O XO3SHCTBA M YCTOWYHMBBIX K H3MEHSIONIUMCS
(hakTopam OKpyKaroIel cpeapl. Y CTOWYMBOCTh PACTEHUM K HEOJIArONMPHUATHBIM (JaKTOpPaM OKPYKaIoIICH
Cpellbl - OJHA W3 BAKHEHIIMX XapaKTEPUCTHK, XapaKTePH3YIONIMX WX aNalTaliio K YCIOBHIM
OKpYyKarolei cpenbl. ITa 0COOCHHOCTh MO3BOJSET PACTEHHSM BBDKHBATH B OKCTPEMAJbHBIX YCIOBUSIX,
BKIIFOYAs 3aCyXy U 3aCOJICHUE, U MOMOTaeT PACKPBITh WX aJalTHBHBIC CBOWCTBA. [lenbio uccnenoBanuit
SBIISICTCS M3YYCHHE BIHMSHUS 3aCyXH W COJICBOTO CTpecca Ha KOJMYECTBO XJIOPOGHUIIA B JIUCTHIX
pacTeHMid  TpaHaTa W MHHAANS W BBISBICHHE B3aMMOCBS3H MEXKIY OSTHUMHU (U3HOJOTHYCCKHMHU
MPOIECCAMU M YCTOWYMBOCTBIO PACTCHUM, a TaKXKe JUArHOCTHKA YPOBHS YCTOMYMBOCTH Ha OCHOBAaHUU
MOJTyYEHHBIX PE3yJIbTaTOB. B cTaThe OTpa)KeHBI Pe3ybTaThl OMPEIACICHUS U OLICHKU CTPECC-IEIpPEeCcCuu
3aCyX0- M COJICYCTOHYMBOCTH ¥ 9 copToB U dopm rpanata (Punica granatum L) u 29 coptoB u dopm
MuHganst (Amygdalus communis L.) n3 xoimekuuu uHCTUTYTa. OmpeieieHne CTeNeHN YCTOMYUBOCTH K
3acyxe, 3aCOJICHUIO U Jp. a0MOTUYECKHM CTpeccaM OMOpa3HOOOpa3us IMOJIC3HBIX M Ba)KHBIX IUIOJOBBIX
pacteHuii AsepOaiikaHa, TAKMX KaK TPaHAT U MHUH[AIb, TTO3BOJUT OICHUTh UX MEPCHEKTHBHOCTh IS
Pa3INYHBIX TMOYBEHHO-KIIMMATHYECKUX 30H W HCIOJb30BaTh WX B CEIEKIMOHHON pabore 10
YCTOMYMBOCTH K a0HOTHYECKHM cTpeccaM. B Xonme wuccremoBaHusi ObUIH OTOOpaHBI 3aCyXoO- M
COJICYCTOMUYMBBIE 00pa3lbl W3 KOJUICKIIUM PACTCHUN TpaHaTa W MHHJANA, KOTOPbIE MOTYT OBITh
UCIIOJIb30BAHbI B OYAYIINX CENEKIMOHHBIX Pa00Tax M0 YCTONYHUBOCTH K AONOTHYECKUM CTPECCaM.

Knioueevie cnosa: nnoooevie Kynomypwl, zpanam, MUHOATb, pomocunmes, adUOMuUYECKUIL
cmpecc, 3acyxa, CONeyCHMOUYUBOCHb, XA0POPULTL

BIODIVERSITY AND STRESS RESISTANCE OF GENETIC RESOURCES OF FRUIT CROPS

MIRZA MUSAYEV*, TARAVAT HUSEYNOVA
Genetic Resources Institute of ANAS

Azerbaijan is one of the main centers of origin and domestication of many fruit crops. A large
number of wild species, forms and native varieties are widespread here, and the history of the emergence
of cultivated varieties goes back millennia. The creation of cultivars has been going on continuously from
the very beginning of its cultivation, and at present a high level of improvement has been achieved. The
value and usefulness of these crops lies in the fact that many of these plant species are adapted to growing
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in such difficult agricultural conditions as soil salinity, climate aridity, degraded or hilly field relief. A
certain role in identifying the traits that determine the shape or variety in relation to its resistance to
unfavorable environmental factors belongs to the physiological characteristics of plants. Valuable
subtropical crops of the Republic of Azerbaijan - pomegranate and almonds are cultivated as fruit crops,
used not only as a dietary product, but also for medicinal, technical and decorative purposes. The aim of
the research is to study the effect of drought and salt stress on the amount of chlorophyll in the leaves of
pomegranate and almond plants and to identify the relationship between these physiological processes
and plant resistance, as well as to diagnose the level of resistance based on the results obtained. The
article shows the results of determination and assessment of stress-depression of drought and salt
tolerance in 9 pomegranate (Punica granatum L.) and 29 almond varieties and forms (Amygdalus
communis L.) from the collection of the Institute. Investigations carried out in this direction on varieties
and forms of pomegranate and almond showed different sensitivity of plants to drought and salinity,
which made it possible to identify the most resistant samples. The selected samples can be suitable for
future use in the breeding process in the direction of stress resistance. Determination of the degree of
resistance to drought and salinity will make it possible to assess the prospects of varieties and forms for
different soil and climatic zones.

Keywords: fruit plant, pomegranate, almond, photosynthesis, abiotic stress, drought, salt,
tolerance, chlorophyll
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AMEA Genetik Ehtiyatlar Institutunun 9sarlari /
Proceedings of the Genetic Resources Institute of ANAS
jurnalinda ¢apa taqdim edilon maqalslars qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Jurnalda genetika vo genomika, bioloji ehtiyatlar vo seleksiya, biokimiya vo fiziologiya vo yaxin
elmlorin miixtalif saholorino aid orijinal, fonnlorarasi todqiqgatlarin naticolorini oks etdiron, avvolor dorc
edilmayan (tezis istisna olmaqla), digar jurnal va kitaba darc edilmak ii¢iin toqdim edilma morholasinda
olmayan yiiksak keyfiyyatli maqalsler ¢ap edilir.

Miislliflorinin moévqeyi redaksiyamin movqeyi ilo iist-iisto diismoyan vo eloco do seriya
maqalalar darc edilmir.

Magqalolor Azorbaycan, Ingilis vo Rus dillorinin birinde yazilmahdir. Elmi todqiqat xarakterli
moqalalorin hacmi uygun olaraq 4-8 sohifods tortib edilmaoli, icmal xarakterli maqalslor iss 8-10 sohifodon
¢ox olmamalidir.

1. Maqalalarin qurulusu:

a) Elmi todqiqat xarakterli mogalolor Jurnalin toloblorine uygun stilds asagidaki

bolmalords tortib olunmalidir:
- GIRIS;
- MATERIALVOMETODLAR;
- NOTICOLOR VO ONLARIN MUZAKIROSI;
- NOTICOLOR (icmal xarakterli moqalaler iigiin mocburi deyil);
- ODOBIYYAT.

Xiisusi hallarda ©Odsbiyyat siyahisindan ovval tadqiqatin yerino yetirilmasindo foaliyysti olan
soxslora vo ya elmi miiossisolora tosokkiir etmok ticiin MINNOTDARLIQ bdlmoside (2-3 ciimlodon ¢ox
olmamagqla) ola bilar.

Icmal xarakterli moqalslords basliglarm bélgiisii miiolliflorin ixtiyarma buraxilir.

b) GIRIS bslmasindo todqgiqata dair son dovrlorde goriilon islorin qisa icmali verilmali vo tadqigatin

aktuallig1 asaslandirilmalidir;

¢) MATERIAL VO METODLAR bédlmosindo todqigatin material(lar)i, yerino yetirildiyi metodik
iisullar vo aparilmasinda istifado olunan cihazlarin markasi (istehsal edildiyi 6lkonin adi)
gostarilmalidir;

d) NOTICOLOR VO ONLARIN MUZAKIROSI bolmosinds todgigatin gedisi, alinan naticalor vo
onlarin miizakiresi elmi todgigata uygun olaraq sorh edilmoklo verilir. Todqigatin noticalorinin
togdiminds cadval, diagram, qrafik, sxem, sokil, histogram, kimyavi va riyazi formullardan
istifads oluna bilar.

2. Magqalslarin tartibi qaydalari:

a) MS Office Word programinda (versiya 97-2003 va yuxari) yigilmalidir;

b) Format A4. Sohifonin kenarlart: yuxari - 2,5 sm, asagi - 2,5, sol — 3 sm, sag — 1,5 sm;

¢) UOT indekslor gostorilmali (srift - yagli, sola diizlonmis. Olgiisii: 12);

d) mogqalonin ad1 (srift - yagh vo bdyiik horflorle, sola diizlonmis. Olgiisii: 14);

e) miiallif(lor)in ad1 vo soyadi bdyiik harflrls, asas miiallif ulduzla gosterilmalidir (srift - yagl, sola
diizlonmis. Olgiisii: 11);

f) miiollif(lor)in ¢alisdig1 elmi miiassisonin tam adi, linvani vo osas miiallifin elektron pogt iinvani.
(srift - adi kursiv, sola diizlonmis. Olgiisii: 11, E-mail; vo ya E-pogt sozlori yazilmamaqla);

g) moqalonin annotasiyast — maqalonin yazildigi dilds - 250 s6zdon az olmamaqla (srift — yagl, adi,
konarlara diizlonmis. Olgiisii: 11);

a) agar sozlar (say1 7-doen ¢ox olmamagqla) — annotasiyadan sonra verilmalidir (srift — yagli, kursiv.
Olgiisii: 11);

b) moqalonin asas moatni: srift — Times New Roman, adi, konarlara diizlonmis. Sriftin 6l¢iisii: 12.
Interval: 1. ©sas motnin abzas dlgiisii — 0,75 sm (girinti daxilo);

¢) bdlmelorin baghqlari: srift — yagli bdyiik harflorla. Olgiisii:12;

d) moqalonin sonunda (©DOBIYYAT-dan sonra) mogalonin yazildigi dildon forqli iki dildo
(azorbaycan dilinds yazilan maqalslor {i¢iin rus vo ingilis dilloerinds, rus dilinds yazilan moagalslor
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iiclin azarbaycan vs ingilis dillarinds, ingilis dilinds yazilan maqalslar {i¢iin ise azarbaycan va rus
dillorindo 250 sozdon ibarot) xiilaso (annotasiya) vo agar sozlor verilir (SUMMARY vo ya
PE3IOME bagliglar1 yazilmir).

- moqalanin adi (srift - yagl, bdyiik horflarls, ortada. Olgiisii:11);

- miiolliflorin ad1 vo soyadi (srift - yaglh, ortada. Olgiisii:11);

- isin yering yetirildiyi vo ya misllif(lor)in calisdigi elmi miiassisonin adi (srift — kursiv, ortada.
Olgiisii:11);

- xiilasonin motni (srift — adi. Ol¢iisii: 11);

- agar sozlor (srift — yagl. Olgiisii: 11).

3. illiistrativ materiallar, formul va cadvallar

Cadvallarin eni 17,0 sm-don ¢ox olmamali, motndo codvallora verilon istinad asagidaki sokildo
olmalidir: (Cadval 1), (Cadval 2) yaxud (Cadval 1, 2) va s. Codvelin ad1 cadvolin basinda yazilir. Cadval
1 (srift — yagli, olgiisti: 11). Cadvalin ad1 (srift - adi, 6lgiisii:11). Gostaricinin ad1 (srift — yagl, 6l¢iisi:
11), qiymatlori (srift — adi, dlgiisii: 11).

a)

b)

¢)
d)

e)

Saokillara, sxemloro, grafikloro motndos istinad Sokil sozii altinda birlosdirilir vo asagidaki kimi
verilir: (Sakil 1), (Sokil 2) ya (Sakil 1, 2) va s. Sokillarin eni isa 17,0 sm-don ¢ox olmamalidir.
Sokil 1 (srift — yagl), sokilin adi gokilin altinda yazilir.

Sokilin ad1 (srift — yagl, olgiisti: 11). Sokilalt1 izahat (srift — adi), absis, ordinat oxlarinin adlar
vo legendlor (srift — yagli), absis vo ordinat oxlarinin qiymatlori (srift - adi) verilmolidir;
Qrafiklor uygun grafik proqramlarla (MS Excel, Sigma Plot, Origin vs s.) tortib olunmalidir.
Kimyeovi formullar miivafiq programlar — SymyxDraw, ChemDraw, ChemOffice vs s., riyazi
formullar iso MS Equation, MathType vo s. formul redaktorlarindan istifado edilmoklo
yigilmalidir. Riyazi formullarin sayr 1-den artiq olduqda onlar ndmrslonarok, kimyavi
formullarin iso altinda vo ya yaninda adi1 yazilmagqla aidiyyati bildirilir.

Sokillor miivafiq fotoredaktorlarla islonarok motnds yerlosdirilmalidir. Ayrica taqdim olunan
sokillar “jpeg”, “tiff”, “bmp”, “pdf’ vo s. kimi formatlarda keyfiyyoti 300 point/diiym-don az
olmamalidir.

4. Odabiyyatlara istinad va adabiyyat siyahisinin tartibi

a)
b)

¢)
d)
e)

f)
g)

Odobiyyat siyahist abzas 6l¢iisii — 0,25 sm (girinti xarico).

Mogalads asason son 5-10 ilin elmi maqalslori, monogqrafiyalart vo diger etibarli manbalorine
uistiinliik verilmalidir.

Odobiyyatlara istinad edilmo motndo dairovi métorizodo (moenbo nisani, yaxud miiollifin adi)
gostorilmoklo verilir. Istinad ilk miiollifim soyadi, mogalenin (monbanin) nosr olundugu ili
0ziinds oks etdirir.

Oziins istinad 2-don ¢ox olmamalidir.

Odobiyyat siyahisinda monbalor slifba sirasiyla, avval azarbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin olifbali digor xarici dillords olanlar diiziiliir.

Odabiyyatlar monbonin ¢ap olundugu orijinal dilds va ardinca transliterasiyasi verilmalidir.
Odobiyyat monbolorinin verilmo ardicilligi: moaqalonin miiolliflori (srift-yagli), mdtorizodo
magqalanin ¢ixdig1 il, moqalonin adi, dorc olundugu dergi, dorginin cildi, ndomrasi va sshifalor
(srift-adi).

Cap 1tiglin mogqgalolor miiolliflor torofindon genresjournal@gmail.com elektron pogtuna,
www.genresjournal.az saytinda "Electronic submission for GRI" bagligi altinda gondarilmalidir.

Mogqalsler anonim raygilorin miisbat roylorinden irali golorak redaksiya heystinin qoran ilo ¢apa
gondarilacak.

Redaksiyanin tinvani: Azadliq prospekti 155, Baki AZ 1106, Azorbaycan AMEA Genetik Ehtiyatlar
Institutu

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

QEYD: Jurnal ilds iki dofa nagr edilir. Jurnalin toloblarine miivafiq qaydada tartib olunmayan moaqalsler
cap edilmir.
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TpeboBanus u npaBuia opopmiIeHHs CTaTel, MPEACTABJIEHHBIX K IMy0JUKALMU
B :xkypHaJsie Tpyabl MHcTuTyTa I'eHeTnueckux Pecypcos HAHA

KypHan mpuHHMaeT KauyecTBEHHBIE, OTPAXKAIOIIUE pEe3yJbTaThl OPUTMHANBHBIX, MEKAUCLHUILIN-
HapHBIX HMCCIICAOBAaHMH, paHee He OIyONMKOBaHHBIE (3a MCKIIOYEHHUEM TE3UCOB) M HE MPEICTABICHHBIC
UIs TMyOJNIMKalMKW B JAPYTHE KypHAJIbl M KHUTH CTAaThU IO TEHETHKE W TeHOMHUKE, OMOJOTHYECKHUM
pecypcaM U celeKUuH, OMOXUMHUH U (PU3NOJIOTHH, a TaKKe 0 pa3IHYHBIM 001aCTsIM CMEXKHBIX HayK.

Cepuiinble cTaTbu He My0auKyoTcs. [lo3nnum aBTOpoOB M peaKIuM J0KHBI COBNAIATh.

IIpuauMaroTcsl CTaThM, HAITMCAHHBIC Ha OJMHOM M3 TpeX sA3bIKax: AsepOaimkaHckuid, Pycckuit u
Anrnmiickuit. O0BeM HCCIeOBATEIbCKUX CTaTe JOJHKEH COCTABIITH 4-8 CTpaHUI] COOTBETCTBEHHO, a
0030pHBIE CTaThU HE JOJDKHBI MpeBbIaTh 8-10 cTpanu.

1. Crpykrypa crareii:

a) CtaTbH HCCIE0BATEIBCKOTO XapakTepa JOKHBI BKIIIOYATh CIEAYIOINE pa3aesbl:

- BBEAEHUE

- MATEPHUAJIBI U METO/1bI

- PE3YJIBTATBI U UX OBCYKIEHUE

- BBIBO/IbI (Heo0si3aTe/ibHO AJIs1 cTaTeil 0030pHOIo Xapakrepa);

- CIIMCOK JIMTEPATYPbI

B ocobpix cnmydasx Takke mnpuHuMaercsa pasaen BJIATOJAPHOCTDB (ae OGomee 2-3
npemioxennit) pazmeieHnbiii 10 CIIMCKA JIMTEPATYPBI, ¢ BeipakeHHeM 0JarogapHOCTH JIMIIAM
W HayYHBIM OpraHM3alisIM, UMEIOLINM OTHOLICHHE K BHIMIOJIHEHHUIO Pa0OTHI.

B 0030pHBIX cTaThsX pa3/ieeHue 3aroJ0BKOB OCTABICHO HA YCMOTPEHHE aBTOpa.

0) B pazgene BBEJAEHMUE npuBogutcs KpaTKuii 0030p HCCIIEOBaHWN B JaHHOM o0iacTu 3a
MOCJIETHHUE TOIBI 1 0OOCHOBBIBACTCS aKTYaIbHOCTh MPOBEACHHOTO HCCIICIOBAHMS;

B) B pasmene MATEPUAJIBI U METO/bl nomxHbl OBITH SICHO ONHCAaHBI WCHOJB3yeMBIE B
KagecTBE OOBEKTOB HCCIECIOBAHUS MaTepHaibl M METOAbl IIPOBOJUMBIX HccienoBaHuid. s
UCIIOJIb3YEMOH anmapaTypsl ¥ 000pyI0BaHUS JOKHBI OBITh YKa3aHbI MapKa M CTpaHa MPOU3BOJUTEIS;

r) B paznene PE3YJIBTATBI U UX OBCYX/JIEHUE nomxHb OBITE OTpaXXeHBI X0 IPOBEIESHUS
UCCIICIOBAHUS, MOJIy4YEeHHBIC pe3yibTaThl U uX oOcyxzaeHue. [Ipu odopmiieHHMH pe3yabTaTOB MOXKHO
UCIIOJIL30BATh TaONUIBl, TpaduKH, CXeMbI, GOTOrpadiu, XHMHUUECKIE U MaTeMaTHIecKue (HOpMyJIbL.

2. IlpaBuJaa ogopmieHus cTaTeii:

a) Cratpu nipencrasisrores B opmate MS OfficeWord (Bepcuu 97-2003 u Bbme);

0) ®opmat A4. Ilons cTpaHuUIlBl: BEpXHEe - 2,5 cM, HUXKHEE - 2,5, neBoe - 3 cM, mpasoe - 1,5 cM;

B) Yka3eiBaTh nHAEKCH Y K (1upudT - *kupHBIiA, C BBlpaBHUBaHUEM MOJIEBOMY Kpato. Pazmep: 12);

r) HasBanue cratbu (LIpudT - KUPHBIHA, 3ar1aBHBIMU OyKBaMH, BEIpaBHHBAaHHE — TI0 JIEBOMY Kpalo.
Pazmep: 14);

n) Wmsa m ¢damunust aBropa (aBTOpPOB) 3arjaBHBIMH OYKBaMH, ITOJDKHBI OBITh YKa3aHbl yu&Has
CTClIEHb M HAayyHOE 3BaHHE, OCHOBHOH aBTOp YKa3bIBaeTCs 3BE3NOYKON (IWIPUDT - MOIYKUPHBIH,
BBEIpaBHUBAHUE T10 JIEBOMY Kparo. Pazmep: 11);

e) IlonHoe Ha3BaHME M aapec HAy4YHOTO YUYPEKACHHSA, B KOTOpOM paboTae(ro)T aBTOpP(bI), a TAKkKe
azipec JEKTPOHHOW MOYTHl OCHOBHOTOABTOpa (IIPHUQT - OOBIYHBIA KYPCHB, BHIpABHHBAHUE IO JIEBOMY
kpato. Pazmep:11). (CroBa e-mail nim «31eKTpoHHasl M04Tay» HEe MPOIHCHIBAIOTCS);

€) AHHOTanMs CTaThH - Ha s3bIKe odopmiteHus cratei - He Oonee 250 cioB (WPUDT - KUPHBIH,
MPOCTOM, BEIpOBHEHHBIN. Pasmep: 11);

) KirroueBsie cioBa (He 6osee 7-M CIIOB) - CTaBATCS MMOCIE aHHOTAWU (MIPUQT - KUPHBIA KypCHUB.
Pazmep: 11);

3) OcHOBHOH TekcT crathi: WpUPT - TimesNewRoman, oOBIYHEINH, BEIpABHUEBAHHE - 110 ITHPHHE.
Paszmep mpudra: 12. MUnarepsan: 1. Pazmep ab3ama ocHoBHOTO TekcTa - 0,75 cM (OTCTYN BHYTpH);

H) 3ariaBue pa3ieiioB: Mpu(T — KUPHEIH, 3arJaBHEIMU OykBamu. Pazmep: 12.

i) B xonue crateu (mocne JIMTEPATYPBI) npusBoautcsa annotanus (250 cioB) U KJIOUEBbIE CIOBA
(3aronoBku co cnoBamu SUMMURY wunu PE3IOME He npomnuceIBaroTcs1) Ha ABYX SI3bIKAX, Pa3IHYHBIX
OT s3bIKAa CTaThbH (HAa PYCCKOM M aHIJIMHCKOM S3bIKax Ul CTaTed Ha a3epOaiPKaHCKOM SI3BbIKE, Ha
azepOailPkaHCKOM W aHTJIMACKOM sI3BIKaxX JIA CTaTeld Ha PYCCKOM S3BIKE W Ha a3epOalKaHCKOM H
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PYCCKOM SI3bIKaxX VIS CTaTeH Ha aHTIIMICKOM).

- HazBanme Cratpu (LLpudt - XKupnsrit 3arnasasiii, BeipasauBanue - mo meHtpy, Pasmep: 11).

- Manumanst u pamunmnu aBropoB (LLpudT — KUpHBIH, BEIpaBHUBAaHUE - 110 ceperHe, pasmep: 11).

- HasBanue u agpec Hay49HOTO YUpeKACHU, TA€ BBHIIOIHEHA padoTa MM padOTal0T aBTOPHI CTaThy,
BBEIpaBHUBaHUE - 110 cepenuue. [pudt- oosransmii. Pazmep mpudTa: 11.

- Texcr annotarmu (Ipudt — 0ObrunbI, pazmep: 11);

- Kimouessie crnosa (ILIpudt — 0ObrunbIit, pasmep: 11).

3. UaaocTpaTuBHBIE MATEPHAIBI, OPMYJIbI H TA0JIHMIIBI:

a) [llupuna TabuuI He HOJDKHA TpeBBIATh 17,0 ¢M, CCHIIKM Ha TaOJNUIBI B TEKCTE OJDKHBI OBITH
cnenyromumu: (Tabnuma 1), (Tabmuna 2) nnu (Tabmuna 1, 2) u Tak ganee. Hazpanue TaOauilpl mumeTcs
B Havase Ta0muiel. Tabnuma 1 (upudt - sxupHbid. Pazmep: 11). Haspanue tabmuip! (ILpudT - 0ObIYHBIH.
Pa3mep: 11). Hazpanue namukaropa (Illpudt - xupnsri, Pazmep: 11), saavenus (LLpudrt - oObraHEIA.
Pazmep: 11).

0) B cratbe ¢ortorpadun, rpaduKu U cXeMbl OOBEIUHSIOTCS MO €AMHBIM Ha3BaHUEM - PHCYHOK.
CchlIka Ha PUCYHKH B TEKCTE MPUBOIAUTCS cieayrommm oopazoMm: (Puc. 1), (Puc. 2.) mubo (Puc. 1, 2)
1.4. lHupuna pucynkos 17,0 em. Puc. 1 (Ipudrt - xupHLIil), Ha3BaHUE PUCYHKA MUIIETCS MO/ HUM.

B) Haseanme pucynka (Lpudt — xwupuseii, pasmep 11). IlompucyHounslii TekcT (wpudt —
00b1unbIif); Ha3zBanue ocelt abcruccsl, OpAMHATH U JIeTeHB (MIPU(T — KUPHBIA), 3HAYeHUS (IIPUPT —
OOBIYHBIN) TIPUBOIATCSI.

r) ['paduku HOMKHBI OBITH COCTABIEHBI COOTBETCTBYIOIMMHU mporpamMmamu (MS Excel, SigmaPlot,
Origin u T.11.).

n) Xumuueckue (OpMysibl HAOMPAIOTCS C HCIONB30BAaHMEM COOTBETCTBYIOIUX PEIAKTOPOB
xumuaeckux ¢popmyn — SymyxDraw, ChemDraw, ChemOffice u T.n1., MareMaTHueckue Gpopmyiisl - MS
Equation, MathType u ap. pemakropoB matemaruueckux Qopmyn. B ciaywae mpeacraBneHust Ooinee
OIHOH MaTreMaTH4yecKoil (OopMyJbl, MPOBOOUTCSA MOCIeNOBaTeNbHAas Hymepauus. Haspanue wiun
pa3bACHEHNE TIPUBOAMUTCS OO PSIIOM, TUOO0 MO POPMYIIOH.

e) ®ororpadun TOMHKHBI OBITH 00pabOTaHBI COOTBETCTBYIOIIMMHU (oTopenakrtopamu. dororpaduu
MOTYT OBITh OTIENBHO TpeAcTaBleHbl B (popmare jpeg, tiff, bmp, pdf u ap. B xauectBe He menee 300
TOYEK/AIONM.

4. JlutepaTypHble CCHLIIIKH H COCTABJICHHE CIIMCKA JIUTEPATypPhI:

a) Pa3zmep a03ama crucka nutepatypsl - 0,25 cM (OTCTYII CHapyXu);

0) B cratbe cinemyer oTmaBaTh NPEANOYTCHHE HAYYHBIM CTaThsIM, MOHOrpadusM U IPYyIuM
JIOCTOBEPHBIM HCTOYHUKAM TTocieqHux 5-10 ner;

B) JluteparypHble CCHIIKM B TEKCTE AAIOTCS B KPYIJbIX ckoOkax. CchlUlka MpeACTaBiIseTCS B BHIE
(bamMuIMK IEpBOTO aBTOPA M TOAa U3AaHUS JTUTEPATYPHOTO UCTOYHUKA,;

r) B cmnucke nuteparTypsl HCTOYHHMKH TPHUBOAATCA 1Mo andaBuTHOMy mopsaky. CHauama Ha
azepOaiipKaHCKOM, 3aTeM Ha PYCCKOM (CIaBSHCKOM), M B KOHIE Ha APYTUX WHOCTPAHHBIX S3bIKAX C
JATUHCKUM aJIh)aBUTOM, BKIIIOUAsl aHTJIMICKHI;

1) Jluteparypa noymmkHa ObITh IpeACTaBIeHA HA OPUTMHAIBHOM SI3bIKE OITyONMKOBaHUS MCTOYHUKA, a
3aTeM yKa3bIBACTCS B TPAHCIUTEPALIAN;

e) [lopsmox mocnenoBaTeNbHOCTH JUTEPaTYPHBIX UCTOYHHKOB: aBTOPHI CTaThU (IIPUQT - KUPHBIi),
ToI W3MaHUs B Kpymiod ckoOke (mpudt - OOBIYHBIN), Ha3BaHWE CTATbH, Ha3BaHHE MEPHOIUICCKOTO
M3JaHMs — )KypHaJ, COOpHUK, TOM, HOMep u3aaHus (KypHajia, COOpHUKA, KHUTH), HOMEp WX KOJIUYEeCTBO
cTpaHul (pUQT - OOBIYHBIN).

CraThu MOIHKHEI OBITH OTIPABJICHBI IT0 AIEKTPOHHOM MoUTe 1Mo aapecy genresjournal@gmail.com,
caiit www.genresjournal.az oz 3arosioBkoMm “Electronic submission for GRI”.

Cratbu OyAyT OTHpaBiCHBI B MEYaTh 10 PEHICHUIO PEAaKUMOHHOW KOJUIETMHM Ha OCHOBAaHWUHU
MOJIOKUTEJIBHBIX OT3HIBOB AaHOHMMHBIX PEIIEH3EHTOB.

Anpec penaknuu: npocnekt Asamisir 155, AZ1106, Unctutyt I'enernueckux PecypcoB HAH,
baky, Azep6aiimxan.

OnexktpoHHas noyrta: genresjournal@gmail.com Temn.: (+99412) 562-99-28

INPUMEYAHMUE: xxypHas BEIXOIUT JBa pa3a B ro. CTaTbH, COCTaBJICHHBIE HE B COOTBETCTBUU C
TpeOOBaHUSIMHU JKypHaJIa, HE Iy OIHKYIOTCS.
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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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