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I. BIOLOJi EHTIYATLAR va SELEKSIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT 635.64.632.938.2

POMIDOR (Lycopersicon esculentum Mill.) HIBRIDLORINDO
XUSUSI KOMBINASIYA QABILIYYOTI

GULARD HUSEYNZADO*, ZEYNAL OKPOROV, NATAVAN KOLONTOROVA,
SABIR HOSONOV

Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadliq pr., 155
huseynzadeg@yahoo.com

9halinin taravez mohsullarina olan taloabatimin 6danilmasi mihidm ahamiyyata malikdir. Bu
baximdan miixtalif formal, olgiilii, ekzotik rangli, xastalik va ziyanvericiloars qarst kompleks
davamhi meyvalara malik pomidor hibridlarinin yaradilmasina boyiik talobat vardir. Yeni alamat
Va xususiyyatlora malik pomidor sort va hibridlorinin yaradilmasinda kombinativ dayiskanliyin
ehtiyyat imkanlarindan istifads edilmasi avazedilmoazdir. Abseron Tacriibs Tasarriifat Bazasinda
pomidor sortlari va sort-formalar: arasinda 21 kombinasiya iizra hibridlosmo aparilmisdir. Alinmis
hibridlor 20 slamats g0rs analiz edilmisdir. Kombinasiyalardan asih olaraq bazi slamatlara gora
manfi gostaricilor alds olunmusdur. Tadqiqat isinin naticasinds asas govdanin hindurliyuns 9, bir
bitkidaki budaglarin saymna gors 10, kUtlavi ¢ixisdan ¢icoklamaya goadarki muddatina gbra 10, bir
salximdaki ¢i¢cok sayina gora 11, bir bitkideki salxim sayr alamatina goéra 12, bir bitkiys diisen
meyva sayma gora 11, meyvanin hiundurliyina gora 10, meyvalarin diametrina gora 14, kutlavi
clcarmadan ilk meyvenin yetismoasine godarki middat alamatine gbra 9, Kitlavi clicarmadan son
yigima qadar kegan muddatna gdra 7, bir meyvanin orta hesabla kutlasina gora 9, perikarpin orta
hesabla qalinhigina gora 8, bir meyvads olan toxum yuvalarimin sayma gora 10, bir bitkids olan
meyva mohsuldarhgna gora 10, hibridlarin orta hesabla mahsuldarhgmna gora 9, quru maddanin
miqdarina gora 11, sokarin miqdari alamatina gora 11, xlorofil dayarina gora 9, iimumi tursuluguna
gora 11, sira ciximigora 8, kombinasiya Uzra alinms hibridlards musbat naticalor geyds alinmsdar.
Oyranilan hibrid kombinasiyalar1 icorisinden 9-u (Leyla x Utro; Qarant x ilkin; Qarant x
Volqoqrad; Sahin x Ilkin; Sakar x Utro; Tamara x ilkin; Tamara x Utro; Tamara x Volqoqrad;
Zafar x Volgoqgrad) segilmisdir ki, onlarin da asasinda 11-13 alamata, asasan da mahsuldarhga tasir
edan alamatlars gora seleksiya aparmagla masbat naticalar alds etmak olar.

Acar sozlar: xususi kombinasiya gabiliyyati, additiv, epistatik, hibrid, pomidor

GIRIS

Insanlarin toravez mohsullarmna, o ciimloden pomidora olan tolobatinin 6donilmasi daima
diggat markazinds olan mihim mosalalordon biridir. Bu sahs, zaman kecdikcs inkisaf edir,
tokmillagir vo yeni texnologiyalar meydana golir (Konaparesa u ap., 2022). Elmi yeniliklorin bu
sahayo totbiqi mushat naticalori gun-gundon artmaqdadir (Ilammua u ap., 2022). Pomidor
torovaz bitkilori igarisinds istifads sahasine vo hacmina goro kartofdan sonra ikinci yerds tutur
(https://www.nass.usda.gov/). Son zamanlar pomidora olan tolabat daha da artmaqdadir. Bazar
igtisadiyyatinin talablarine uygun pomidor sortlariin vo hibridlorinin yaradilmasi ¢ox aktualdir.
Hazirda miixtolif formali, 6l¢ill, ekzotik rangli, xastalik vo ziyanvericilora garst kompleks da-
vamli meyvoalora malik pomidor hibridlorinin yaradilmasina bdyiik tolabat vardir (Ixoc u np.,
2023).

6 https://doi.org/10.61642/jGR1.2023
Available online 26 December 2023
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Yeni olamot vo xisusiyyatlora malik pomidor sort va hibridlorinin yaradilmasinda kombina-
tiv doyiskonliyin ehtiyat imkanlarindan istifado edilmasi avozedilmazdir. Aparilan todqigat isinin
asas moagsadi Respublika arazisinds becarilon yerli va introduksiya sortlarinin va sort formalarin
kombinasiya gabiliyyatlorinin 6yranilmasi, kombinativ dayiskonliyin giymatlondirilmesidir. ilk
dofo kombinasiya gabiliyysti terminini elmos gotirmis alimlor Richey vo Mayer (1925) olmus,
Spragua va Tatum (1942) isa onun metodikasini iglomisdir (Huseynzade et al., 2020).

Azorbaycanda yayilmis pomidor genotiplarinin xisusi kombinasiya gabiliyyati Abseron
soraitindo todqiq edilmisdir. Xiisusi kombinasiya gabiliyyati (XKQ) fenotipik vo genotipik
doyiskonliklorin otraf miihit faktorlarina cavab reaksiyalarmin miisbat vo ya monfi ola bilocayi
hallarim1 miiayyan edir (Singh, Asati, 2011). Xisusi kombinasiya gabiliyysti additiv olmayan
geyri-allel genlordon vo epistatik tosirdon asilidir.

MATERIAL VO METODLAR

Tadqiqgat isinda respublika orazisinda becarilon pomidorun (Lucopersicon esculentum Mill.)
33 sortundan va sort-formasindan istifado edilmisdir.

Sort va sort-formalarin okin vo becarilms islori Abseron soraitinds aparilaraq biomorfoloji
Vo tosarriifat shomiyyatli gostoricilorina gora giymatlondirilms aparilmisdir (Sprague, Tatum,
1942).

Sort va sort-formalar arasinda 21 kombinasiya tizra hibridlogsmo aparilmisdir. Hibridlarin vo
valdeyin formalarin biomorfoloji vo tesarrifat oshamiyyatli oslamatlori Oyronilmisdir (Babayev,
Hiiseynov, 2013). Istifado olunmus sortlarm vo sort-formalarin xiisusi kombinasiya (XKQ)
gabiliyyatlari muayyanlogdirilmisdir.

Hibrid kombinasiyalarda xtsusi kombinasiya qabiliyystinin statistikas1 Zengbing vo
omokdaslarinin toqdim etdiklori metodikaya uygun aparilmisdir (Zengbing et al., 2021). Bu
zaman R proqramlasdirma dilinin hazir statistik paketlorindon istifado edilmisdir
(https://myaseen208.com\agricolae).

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgiqgat isindo respublika arazisindon toplanmis pomidor sortlar1 vo sort-formalar1 arasinda
21 kombinasiya Uzroa hibridlosmo aparilmasdir. Abseron soraitindo valideyin formalarin vo
hibridlarin orta hesabla biomorfoloji, tasarriifat shomiyyatli gostoricilori miayyanlosdirilmis vo
homin olamatlora gdro kombinasiyada istirak edon valideyin sortlarin xiisusi kombinasiya
gabiliyyatlori hesablanmigdir. Kombinasiyalardan asili olaraq valdeyinlorin mixtalif slamatlora
gOro xususi kombinasiya gabiliyyatlori hesablanmigdir.

Osas govdanin hunddrllyd, bir bitkido olan budaqlarin sayi, kiitlovi ¢ixisdan ¢igoklonmaya
godar kegon muddat, bir salximda olan ¢igok say1, bir bitkidoki salxim sayi, bir bitkiys diison
meyva sayi, bir meyvanin orta hesabla hindurliyd, bir meyvanin diametri, kitlovi clicormadan
meyvolorin ilk yetigmo vaxtina qodorki ginlorin sayi, kiitlovi clicormadan meyvaloarin son
yetismasino qoadar kegon glnlorin say1 olmatlorino g6ro hesablanmis xiisusi kombinasiya
gabiliyyatinin gostaricilari cadval 1 va 2-ds verilmisdir.

Cadval 1-don gorindiyi kimi, 13 kombinasiyada (Leyla x Ilkin; Leyla x Volqoqrad; Masalli
x lIlkin; Masall1 x Utro; Qarant x Ilkin; Qarant x Utro; Sahin x ilkin; Sahin x Utro; Sokor x
Volgograd; Tamara x Utro; Tamara x Volgograd; Zofor x Ilkin) hibridlordo osas govdonin
hindurluyd slamoti manfi giymat almisdir. Bu alamata géra mogsads uygun naticalar alds etmak
iiciin Leyla x Utro; Masall1 x Volqoqrad; Qarant x Volqoqrad; Sahin x Volqoqrad; Sokor x ilkin;
Sokor x Utro; Tamara x llkin; Zofor x Utro; Zofor x Volqograd kombinasiyalarindan almmus
hibridlardon istifads oluna bilor.

11 kombinasiyada (Leyla x Utro; Masall1 x Volqoqgrad; Qarant x Utro; Qarant x Volqoqrad,
Sahin x Utro; Sahin x Volqoqrad; Sokor x Utro; Sokor x Volqoqrad; Tamara x Ilkin; Tamara x
Utro; Zofor x Ilkin) hibrid bitkilordoki budaglarin sayr alamati monfi giymot almisdir. Bu

7
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olamoto goro miishot notico oldo olunmasi Uglin Leyla x ilkin; Leyla x Volgograd; Masall1 x
[lkin; Masall1 x Utro; Qarant x ilkin; Sahin x Ilkin; Sokar x ilkin; Tamara x Volqoqrad; Zafor x
Utro; Zofar x Volqograd kombinasiyalarindan alinmis hibridlordan istifads oluna bilar.

Cadval 1
Hibridlords xiisusi kombinasiya gabiliyyatinin analizi

Genotiplor | vl V2 v3 v4 v5 v6 V7 v8 v9 v10

Leyla x ilkin| 090 | 057 | -231 [ 252 | 050 | 040 | 0,32 | -128 | 518 | -461

Leylax Utro| 1001 | -309 | 109 [ 081 | 0,04 | -055 | 226 | -666 | -263 | -230

Leyla x -911 | 2,53 -855 | 1,71 | 047 | 0,95 | -2,57 5,38 -2,55 6,91
Volgoqgrad

Masalhx | -314 | 0,29 -6,20 | -153 | 0,69 | 0,85 | -0,01 | -3,48 | -11,7 | -5,00
1lkin

Masalix | -0,62 1,90 -5,02 0,46 | -0,07 | -0,83 11,2 14,7 5,15 5,41
Utro

Masalhx | 376 | -2,18 11,2 | 1,07 | -061 | 0,03 | -11,1 | -11,2 6,56 -0,41
Volgograd

Qarantx | -095| 2,05 0,02 | -158 | 0,03 | -1,13 | 4,37 -1,42 | -0,82 0,72
Ilkin

Qarantx | -112 | -0,17 2,57 -0,39 | -0,26 0,73 -4,27 -1,20 -0,30 -0,20
Utro

Qarantx | 2,07 | -1,88 | -259 | 1,96 | 023 | 040 | -0,10 2,62 1,11 -0,52
Volgoqgrad

Sahin x ilkin| 516 | 202 | 879 | 201 |-144 | 014 | 679 | 361 | -749 | 833

Sahin x Utro| -456 | 090 | -110 | 134 | 121 | 048 | -7,79 | -0,64 6,37 9,08

Sahin X 979 | 112 | 223 | 335 | 023 | 061 | 098 | 297 | 111 | 0,75
Volgograd

Sakor x flkin | 9,63 | 0,70 723 | 077 | 011 | 0,14 | -769 | -2,50 6,58 12,33

Sekar x Utro| 391 | -0,06 | -559 | 292 | 0,25 | 0,48 3,95 -3,26 | -0,56 | -7,26

Sokar X | 135 | 064 | -164 | 216 | -0,36 | -0,61 | 3,74 | 923 | -602 | 507
Volgograd
Tairrl?i;a X | 158 | -0,80 | 055 | 0,26 | 0,60 | -0,15 | 3,84 143 | -293 | 0,79
Tab“t?';a X | 854 | 009 | 233 | -1,86 | 069 | 011 | 328 | -723 | 074 | -0,99
Tamara -727| 089 | -1,79 | 1,60 | 0,09 | 0,05 | -056 | -7,08 | 3,67 1,79
xVolgoqgrad

Zofor x Ilkin | -153 | -482 | 698 | 413 | 052 | 017 | -7,62 | -1,79 11,2 5,69

Zafor x Utro | 0,92 | 2,42 587 | 329 | -047 | -003 | -204 | -222 | -7,30 | -3,73

Zafar x 144 | 241 1,11 | 0,84 | -0,05 | -0,14 | 9,66 4,00 -3,89 | -1,96
Volgoqgrad

Standart xata] 5,15 | 0,48 0,95 084 | 0,37 | 0,15 2,75 2,42 2,27 2,64

v1-Osas govdonin hindlrluyl (sm), v2-Bir bitkidoki budaglarin sayi, v3-Kitlovi ¢ixigsdan cigaklomaya
godarki middat (gun), v4-Bir salximdaki ¢icak sayi, v5-Bir bitkidoki salxim sayi, v6-Bir bitkiya diisan
meyva sayi, v7-Meyvanin hindarliyt (mm), v8-Meyvalarin diametri (mm), v9-Kutlavi clicormadan ilk
meyva yetismaSina gadarki middat, v10-KUtlavi clicarmadan son yigima gadar kegan muddat.

11 kombinasiyada (Leyla x ilkin; Leyla x Volgoqrad; Masalli s/f x Ilkin; Masall1 s/f x Utro;
Qarant x Volqograd; Sahin x Utro; Sokar x Utro; Sokar x Volgograd; Tamara x Ilkin; Tamara x
Volqgograd; Zofar x ilkin) hibrid bitkilords kiitlovi ¢ixisdan gicoklomoaya godarki miiddat olamoti
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do monfi giymot almigdir. Bu alamato géro musbat notico aldo olunmasi tiglin Leyla x Utro;
Masalli x Volgograd; Qarant x Ilkin; Qarant x Utro; Sahin x Ilkin; Sahin x Ilkin; Sokor x ilkin;
Tamara x Utro; Zofor x Utro; Zofor x Volqoqrad kombinasiyalarindan alinmis hibridlordan
istifada oluna bilor.

10 kombinasiyada (Leyla x Ilkin; Masall1 s/f x Ilkin; Qarant x ilkin; Qarant x Utro; Sahin x
Volgograd; Sokor x Ilkin; Soker x Volgograd; Tamara x Utro; Zofor x Utro; Zofor x Volgograd)
hibrid bitkilordo bir salximdaki gigok say1 alamati monfi giymot almisdir. Bu slamato goro
misbat natico alds olunmasi tigiin Leyla x Utro; Leyla x Volgograd; Masalli x Utro; Qarant x
Volgograd; Sahin x Ilkin; Sahin x Utro; Soker x Utro; Tamara x Ilkin; Tamara x Volqoqrad;
Zofor x Ilkin  kombinasiyalarindan alimis hibridlordan istifads oluna bilar.

9 kombinasiyada (Leyla x ilkin; Masall1 s/f x Utro; Masall1 s/f x Volgograd; Qarant x Utro;
Sahin x Ilkin; Sokar x Volgograd; Tamara x Utro; Zofor x Utro; Zafor x Volgograd) hibrid
bitkilordo bir bitkidoki salxim say1 alamati monfi giymot almisdir. Bu slamato géro misbot
natico oldo olunmas: ii¢iin Leyla x Utro; Leyla X Volqoqgrad; Masalli x Ilkin; Qarant x Ilkin;
Qarant x Volqoqrad; Sahin x Utro; Utro; Sokor x Ilkin; Sokor x Utro; Tamara x Ilkin; Tamara
xVolgograd; Zofor x Ilkin kombinasiyalarindan alinmis hibridlordon istifads oluna bilor.

10 kombinasiyada (Leyla x Ilkin; Leyla x Utro; Masalli s/f x Utro ; Masalli s/f x Volqoqrad;
Qarant x Ilkin; Sahin x Volgograd; Seker x Volqograd; Tamara x ilkin; Zofor x Utro; Zofor x
Volgograd) hibrid bitkilords bir bitkiys diison meyva say1 slamoti manfi giymot almigdir. Bu alamata
gOro miisbot natico aldo olunmast iiciin Leyla x Volgoqgrad; Masalli s/f x Ilkin; Qarant x Utro; Qarant
X Volqograd; Sahin x Ilkin; Sahin x Utro; Sokar x Ilkin; Soker x Utro; Tamara x Utro; Tamara X
Volgograd; Zofor x ilkin kombinasiyalarindan alinnus hibridlordan istifads oluna bilor.

11 kombinasiyada (Leyla x Volgograd; Masalli s/f x Ilkin; Masalli s/f x Volgoqrad; Qarant x
Utro; Qarant x Volqoqrad; Sahin x Utro; Soker x Ilkin; Tamara x Utro; Tamara x Volgograd;
Zofor x 1lkin; Zofor x Utro) hibrid bitkilordo meyvonin hiindiirliyii olamati monfi giymot
almigdir. Bu alamota géra miishat natica alds olunmasi iigiin Leyla x Ilkin; Leyla x Utro; Masalli
s/f x Utro; Qarant x Ilkin; Sahin x Ilkin; Sahin x Volqoqrad; Soker x Utro; Sokor X Volgograd;
Tamara x I1kin; Zofar x Volqoqrad kombinasiyalarmdan alimis hibridlordan istifados oluna bilor.

7 kombinasiyada (Leyla x Ilkin; Leyla x Volqoqrad; Masall1 s/f x Utro; Qarant x Utro;
Sokar x Utro; Tamara x Utro; Zafar x Utro) hibrid bitkilordo meyvalorin diametri slamati manfi
giymat almisdir. Bu alamoata goro mishat natica olds olunmasi ii¢iin Leyla x Utro; Masalli s/f
x Ilkin; Masall1 s/f x Volqoqrad; Qarant x ilkin; Qarant x Volqoqrad; Sahin x Ilkin; Sahin x
Utro; Sahin x Volqograd; Sokor x Ilkin; Sokor x Volgograd; Tamara x Ilkin; Tamara x
Volqgograd; Zofor x Ilkin; Zofor x Volgograd kombinasiyalarindan alinmis hibridlordon istifado
oluna bilar.

12 kombinasiyada (Leyla x Utro; Leyla x Volqoqrad; Masalli s/f x Ilkin; Qarant x Ilkin;
Qarant x Utro; Sahin x Ilkin; Sokar x Utro; Sokar x Volqoqrad;Tamara x ilkin; Tamara x Utro;
Zofor x Utro; Zafar x Volgograd) hibrid bitkilords kitlovi clicarmadan ilk meyva yetismasino
godarki middat olamati monfi giymat almisdir. Bu alamata géro miisbat natico alds olunmasi
tictin Leyla x ilkin; Masall1 x Utro; Masall1 s/f X Volqograd; Qarant x Volgoqrad; Sahin x Utro;
Sahin x Volqoqrad; Sokar x Ilkin; Tamara x Volgograd; Zofar x Ilkin kombinasiyalarindan
alinmis hibridlordoan istifads oluna bilar.

14 kombinasiyada (Leyla x Ilkin; Leyla x Utro; Masalli s/f x Ilkin; Masalli s/f x Volgograd;
Qarant x Utro; Qarant x Volqoqrad; Sahin x Ilkin; Sahin x Volqograd; Soker x Utro; Sokar X
Volgoqgrad; Tamara x Ilkin; Tamara x Utro; Zaofor x Utro; Zofor x Volgograd) hibrid bitkilords
kltlovi cucarmadon son yigima godar kegon middst alamati monfi giymot almisdir. Bu slamota
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g6ro mushat natica aldo olunmas iiciin  Leyla x Volgoqrad; Masall1 s/f x Utro; Qarant x Ilkin;
Sahin x Utro; Sokor x Ilkin; Tamara x Volqograd; Zafor x Ilkin kombinasiyalarindan almmus
hibridlardon istifads oluna bilar.
Cadval 2
Hibridlords xtisusi kombinasiya gabiliyystinin analizi

Genotiplar vll vli2 |vl13 | vl4 v15 v16 v17 v18 v19 v20

Leyla x ilkin | 468 | -0.12 [0,19] -0,99 | -7050 | 038 | 044 | 264 | 044 | 083

LeylaxUtro | 792 | 151 |-035| 187 | 1326 | 0,14 | -016 | -0,97 | 026 | 148

Leyla x 12,6 -1,39 |0,16| -0,88 | -62,04 | 0,24 | 0,28 | -168 | -0,18 | -2,31
Volgograd

Masalli x ilkin | 135 | 016 0,34 -1,74 | -1233 | -1,16 | 051 | 5,09 | -0,06 | -0,66

Masalli x Utro | 559 | -154 |-021| 1,42 | 1008 | 146 | 0,07 | -630 | 0,38 | -241

Masalli x -42,5 1,70 |-0,13| 0,31 | 22,47 | -0,30 | -0,44 | 114 | -0,33 | 3,07
Volgograd

Qarant x ilkin | 155 | 063 |-061] 075 [ 5355 | 0,01 | -071 | 194 [ 0,05 | 1,17

Qarantx Utro | B14 | 042 [012] 102 | 7263 | 057 | 068 | 060 | -022 |-0.14

Qarant x 20,7 -0,21 |0,49| 0,27 | 19,08 | 0,57 0,03 | -254 | 017 |-1,03
Volgoqgrad

Sahin xilkin | 865 | 178 |-138| 235 | 1662 | -151 | 081 | 200 | 020 |-022

Sahin x Utro | 992 | 081 [221[ -155 [-1097 | 224 | -1,19 | 159 | -0,22 | 091

Sahin x 1,27 -0,97 |-0,82| -0,80 | -56,53 | -0,72 | 0,38 | -3,59 | 0,01 |-0,69
Volgograd

Sokor x ilkin | 578 | -L79 |066] 057 | -4024 | 202 | 065 | -1,24 | 033 | 125

Sokor xUtro | -368 | L73 [023|-011 [-7,490 | -153 | 034 | 778 | 017 | 294

Sokar x -21,06 | 0,06 |043| 0,68 | 47,73 | -049 | 0,31 | -6,53 | 0,16 |-4,19
Volgograd

Tamarax ilkin | 128 | 038 [245| 0,76 | 5387 | 0,21 | 0,60 | -3,03 | -029 | 1,34

Tamarax Utro | -6:80 | -029 |-1,46] -061 | -4354 | 0,67 | 056 | -030 | 010 |-044

Tamara x -5,97 | -0,09 |-0,99| -0,15 | -10,33 | 0,47 0,04 3,33 0,19 |-0,90
Volgograd

Zofor x ilkin | 455 | 073 |[-033] -056 |-39,57 | 082 | 021 | 278 | 0,03 |-3,71

Zafar x Utro 10,6 -0,17 |-0,54| 0,02 | -0,041 | -106 | -0,16 | -2,40 | 0,05 |-2,35

Zafar x 34,9 0,89 |087| 056 | 3961 | 0,24 | 0,05 | -0,38 | -0,02 | 6,06
Volgoqgrad

3,22 0,15 (0,18 | 0,13 | 15,58 | 0,22 0,14 3,08 0,08 | 1,94

Standart xata

v11-Bir meyvanin orta hesabla kutlasi (qr), v12-Perikarpin orta hesabla galinligi (mm), vi3-Bir meyvada
olan toxum yuvalarmmin sayi, vi4-Bir bitkida olan meyva mohsuldariigi (kq), vi5-Hibridlorin orta hesabla
Mohsuldarligi (s/ha), v16-Quru maddanin migdari (%), v17-Sokarin migdart (%), v18-Xlorofil dayari (%),
V19-Umumi tursuluq (%), v20-Sira ¢iximi (%)

Cadval 2-don gériiniir ki, 12 kombinasiyada (Leyla x Ilkin; Leyla x Utro; Masalli s/f x ilkin;
Masalli s/f x Volqograd; Qarant x ilkin; Qarant x Utro; Sahin x Utro; Sokar xUtro; Sokor x
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Volgograd; Tamara x Utro; Tamara x Volqgoqgrad; Zofor x ilkin) hibrid bitkilords bir meyvalorin
orta hesabla kitlasi alamati monfi qiymot almisdir. Bu slamata géro musbat natica alds olunmast
ticlin Leyla x Volqoqrad; Masalli x Utro; Qarant x Volqoqrad; Sahin x Ilkin; Sahin x Volqogqrad;
Sokor x Ilkin; Tamara x ilkin; Zofor x Utro; Zofor x Volqograd kombinasiyalarindan almmis
hibridlardon istifads oluna bilor.

13 kombinasiyada (Leyla x Ilkin; Leyla x Volqoqrad; Masalli s/f x Ilkin; Masall1 s/f X Utro;
Qarant x Utro; Qarant x Volqoqrad; Sahin x Utro; Sahin x Volqogqrad; Soker x Ilkin; Tamara x
Utro; Tamara x Volqograd; Zofor x Ilkin; Zafor x Utro) hibrid bitkilords perikarpin orta hesabla
qalinligi olamati moanfi giymot almisdir. Bu olamato gbro miisbat natico aldo olunmasi {igiin
Leyla x Utro; Masalli s/f x Volqoqrad; Qarant x Ilkin; Sahin x Ilkin; Soker xUtro; Sokar x
Volgogqrad; Tamara x Ilkin; Zofor x Volqoqrad kombinasiyalarindan alinmis hibridlordon istifads
oluna bilar.

11 kombinasiyada (Leyla x Utro; Masalli s/f x Utro; Masalli s/f x Volqograd; Qarant x
Ilkin; Sahin x ilkin; Sahin x Volqoqrad; Sokar x ilkin; Tamara x Utro; Tamara x Volqoqrad;
Zofor x Ilkin; Zofor x Utro) hibrid bitkilords bir meyvods olan toxum yuvalarinin say1 olamati
monfi giymot almisdir. Bu alamata goro miisbat netica alds olunmast iigiin Leyla x ilkin; Leyla x
Volgograd; Masalli s/f x Ilkin; Qarant x Utro; Qarant x Volqoqrad; Sahin x Utro; Sokar x Utro;
Sokar x Volgoqrad; Tamara x ilkin; Zofor x Volqograd kombinasiyalarindan alinmis hibridlordon
istifads oluna bilor.

11 kombinasiyada (Leyla x Ilkin; Leyla x Volqograd; Masalli s/f x Ilkin; Qarant x Utro;
Sahin x Utro; Sahin x Volqoqrad; Soker x Ilkin; Sokor x Utro; Tamara x Utro; Tamara x
Volgograd; Zofor x Ilkin) hibrid bitkilords bir bitkido olan meyva mohsuldarligi slamati monfi
giymot almigdir. Bu alamato gora mishat notics alds olunmasi {igiin Leyla x Utro; Masalli s/f x
Utro; Masalli s/f x Volqoqrad; Qarant x ilkin; Qarant x Volqoqrad; Sahin x x Ilkin; Sokor x
Volgograd; Tamara x Ilkin; Zofor x Utro; Zofor x Volqoqrad kombinasiyalarindan alinmis
hibridlardon istifads oluna bilar.

12 kombinasiyada (Leyla x ilkin; Leyla x Volqoqrad; Masalli s/f x Ilkin; Qarant x Utro;
Sahin x Utro; Sahin x Volqoqrad; Soker x ilkin; Sokor x Utro; Tamara x Utro; Tamara X
Volgograd; Zofor x ilkin; Zofor x Utro) hibrid bitkilords sortlarin orta hesabla mohsuldarlig
alamoti manfi giymat almisdir. Bu alamato gOro mushat natica alds olunmasi iigiin Leyla x Utro;
Masall1 s/f x Utro; Masalli s/f x Volqoqrad; Qarant x Ilkin; Qarant x Volqoqrad; Sahin x ilkin;
Sokar x Volgoqrad; Tamara x Ilkin; Zofor x Volqograd kombinasiyalarindan alinmis hibridlordan
istifads oluna bilor.

10 kombinasiyada (Leyla x Ilkin; Masalli s/f x Ilkin; Masalli s/f x Volgoqrad; Qarant X
Utro; Sahin x Ilkin; Sahin x Volqoqrad; Soker x Utro; Sokar x Volgograd; Tamara x Utro; Zofor
x Utro) hibrid bitkilords quru maddonin miqdar1 alamati manfi qiymot almigdir. Bu alamats gora
misbat natica olds olunmasi tigiin Leyla x Utro; Leyla x Volgoqrad; Masalli s/f x Utro; Qarant x
Ilkin; Qarant x Volqograd; Sahin x Utro; Sokar x Ilkin; Tamara x Ilkin; Tamara x Volqoqrad;
Zofor x Ilkin; Zofor x Volgograd kombinasiyalarindan alinmis hibridlordan istifads oluna bilor.

10 kombinasiyada (Leyla x Utro; Leyla x Volqoqrad; Masalli s/f x Utro; Masalli s/f x
Volgograd; Qarant x Ilkin; Sahin x Utro; Sokor x Ilkin; Tamara x Ilkin; Zofor x Utro; Zofor x
Volgograd) hibrid bitkilords sokorin migdar1 alamati manfi giymot almisdir. Bu alamato gora
miisbat natico aldo olunmast iigiin Leyla x Ilkin; Masalli s/f x Ilkin; Qarant x Utro; Qarant x
Volgoqrad; Sahin x ilkin; Sahin x Volqogqrad; Sokar x Utro; Sokar x Volgograd; Tamara x Utro;
Tamara x Volgograd; Zofor x ilkin kombinasiyalarmdan alinmis hibridlordon istifado oluna bilor.

12 kombinasiyada (Leyla x Utro; Leyla x Volqoqrad; Masalli s/f x Ilkin; Masall1 s/f x Utro;
Qarant x Volqoqrad; Sahin x Volqoqrad; Sokor x ilkin; Soker x Volqoqgrad; Tamara x Ilkin;
Tamara x Utro; Zafor x Utro; Zafor x VVolgograd) hibrid bitkilorda xlorofil dayari slamati manfi
giymot almisdir. Bu alamoto g6ro miishat natico alds olunmasr iiciin Leyla x ilkin; Masalli s/f x
Volgoqrad; Qarant x lkin; Qarant x Utro; Sahin x Ilkin; Sahin x Utro; Saker x Utro; Tamara x
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Volqgograd; Zofor x Ilkin kombinasiyalarindan alinmis hibridlordon istifade oluna bilor.

10 kombinasiyada (Leyla x Utro; Leyla x Volqoqrad; Masalli s/f x Ilkin; Masalli s/f x
Volgograd; Qarant x Utro; Sahin x Utro; Soker x Ilkin; Tamara x Ilkin; Zofor x Ilkin; Zofor x
Volgograd) hibrid bitkilordo timumi tursuluq alamoti manfi giymat almisdir. Bu alamato goro
miisbat natica aldo olunmast iigiin Leyla x Ilkin; Masalli s/f x Utro; Qarant x ilkin; Qarant x
Volgoqrad; Sahin x Ilkin; Sahin x Volqograd; Soker x Utro; Sokar x Volgograd; Tamara x Utro;
Tamara x Volqoqrad; Zafar x Utro kombinasiyalarindan alinmis hibridlardon istifads oluna bilar.

12 kombinasiyada (Leyla x Volgoqrad; Masalli s/f x ilkin; Masall1 s/f x Utro; Qarant x
Utro; Qarant x Volqoqrad; Sahin x Ilkin; Sahin x Volqoqrad; Sokar x Volgograd; Tamara x Utro;
Tamara x Volgograd; Zofor x Ilkin; Zofor x Utro) hibrid bitkilords siro ¢iximi alamati monfi
giymot almisdir. Bu alamoto géra miisbat natics aldo olunmasi iigiin Leyla x ilkin; Leyla x Utro;
Masalli x Volqoqrad; Qarant x Ilkin; Sahin x Utro; Soker x Ilkin; Sokor x Utro; Tamara x lkin;
Zofar x Volqoqrad kombinasiyalarindan alinmig hibridlordan istifads oluna bilor.

Coadval 1 va 2-don gorinduyt kimi, kombinasiyalar tzro alinmis hibridlorda bazi slamatlor
monfi giymat almisdir ki, buna da sobob allel genlor otraf mihitlo qarsiligli tosirdo olsada,
additiv genloro az tesir gOstormisdir. Qarsiriqli tasirinin naticasi olaraq additivlik daha ¢ox
tozahiir etmisdir. Miisbat giymot almis alamatlor iso oksina geyri-allel genlorin straf muhitls
qarsiligli tasirina daha hossas olmus geyri-additivliyin naticasinds meydana ¢ixmisdir.

Tadgigat isinin naticasinda asas gdvdonin hindurliyd slamatine gora 9 (Leyla x Utro;
Masalli x Volqograd; Qarant x Volgoqrad; Sahin x Volqograd;Sokor x Ilkin; Sokor x Utro;
Tamara x Ilkin; Zofor x Utro; Zofor x Volgograd), bir bitkidoki budaqlarin say1 alamatine gore
10 (Leyla x Ilkin; Leyla x Volgograd; Masalli x ilkin; Masalli x Utro; Qarant x Ilkin; Sahin x
Ilkin; Sokar x Ilkin; Tamara x Volgograd; Zofor x Utro; Zofor x Volgograd), kitlovi ¢ixisdan
cicoklomaya gadarki muddat alamatina gora 10 (Leyla x Utro; Masalli s/f x Volqograd; Qarant x
Ilkin; Qarant x Utro; Sahin x Ilkin; Sahin x Volqoqrad; Soker x Ilkin; Tamara x Utro; Zofor x
Utro; Zofar x Volgograd), bir salximdaki ¢igok say1 alamotina gora 11 (Leyla x Utro; Leyla x
Volgogqrad; Masall1 s/f x Utro; Masalli s/f x Volgoqrad; Qarant x Volqoqrad; Sahin x Ilkin; Sahin
x Utro; Saker x Utro; Tamara x Ilkin; Tamara x Volqoqrad; Zafor x ilkin), bir bitkidoki salxim
say1 olamotino gora 12 (Leyla x Utro; Leyla x Volqoqrad; Masalli s/f x Ilkin; Qarant x Ilkin;
Qarant X Volgograd; Sahin x Utro; Sahin x Volqoqrad; Sokor x Ilkin; Sokar x Utro; Tamara X
Ilkin; Tamara x Volqoqrad; Zofor x Ilkin), bir bitkiys diison meyvo say1 alamatine goro 11 (Leyla
x Volqogqrad; Masall1 s/f x Ilkin; Qarant x Utro; Qarant x Volqoqrad; Sahin x Ilkin; Sahin x Utro;
Sokar x Ilkin; Sokor x Utro; Tamara x Utro; Tamara x Volgograd; Zofor x ilkin), meyvanin
hiindiirliyi slamatine gore 10 (Leyla x Ilkin; Leyla x Utro; Masalli s/f x Utro; Qarant x Ilkin;
Sahin x Ilkin; Sahin x Volqoqrad; Sokor x Utro; Sokar x Volqoqrad; Tamara x ilkin; Zofor X
Volgograd), meyvalorin diametri alamatina géra 14 (Leyla x Utro; Masalli s/f x ilkin; Masall1 s/f
X Volqoqrad; Qarant x Ilkin; Qarant x Volqoqrad; Sahin x ilkin; Sahin x Utro; Sahin x
Volqograd; Sokar x Ilkin; Sokar x Volgoqrad; Tamara x Ilkin; Tamara x Volqograd; Zafor x
Ilkin; Zofar x Volgograd), kitlovi clicormadan ilk meyvo yetismosina godorki miiddat slamatine
gora 9 (Leyla x Ilkin; Masall1 s/f x Utro; Masall1 s/f x Volqograd; Qarant x Volgoqrad; Sahin x
Utro; Sahin x Volqogqrad; Sokor x ilkin; Tamara x Volqoqrad; Zofar x Ilkin), kiitlovi clicormodan
son yi1gima qadar kegon miiddat alamatine gora 7 (Leyla X Volqoqrad; Masalli s/f x Utro; Qarant
x Ilkin; Sahin x Utro; Sokar x Ilkin; Tamara x Volqoqrad; Zofor x ilkin), bir meyvalorin orta
hesabla kiitlasi alamatino géro 9 (Leyla x Volqograd; Masalli s/f x Utro; Qarant x Volqoqrad;
Sahin x llkin; Sahin x Volqoqrad; Sokor x Ilkin; Tamara x Ilkin; Zofor x Utro; Zofor X
Volqograd), perikarpin orta hesabla galinligi slamatino goro 8 (Leyla x Utro; Masalli s/f x
Volgograd; Qarant x Ilkin; Sahin x Ilkin; Sokor x Utro; Soker x Volqoqrad; Tamara x ilkin;
Zofar x Volgograd), bir meyvads olan toxum yuvalarinin say1 alamatine géra 10 (Leyla x Ilkin;
Leyla x Volqoqrad; Masalli s/f x Ilkin; Qarant x Utro; Qarant x Volqoqrad; Sahin x Utro; Sokor
x Utro; Soker x Volqoqrad; Tamara x Ilkin; Zofor x Volgograd), bir bitkido olan meyvo
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mohsuldarligi slamatine géra 10 (Leyla x Utro; Masalli s/f x Utro; Masalli s/f x Volqograd,;
Qarant x Ilkin; Qarant x Volqograd; Sahin x Ilkin; Sokar x Volqoqrad; Tamara x ilkin; Zafor x
Utro; Zofar x Volgograd), hibridlorin orta hesabla mohsuldarligi slamatins gérs 9 (Leyla x Utro;
Masalli s/f x Utro; Masall1 s/f x Volqoqrad; Qarant x Ilkin; Qarant x Volgoqrad; Sahin x ilkin;
Sokar x Volqoqrad; Tamara x ilkin; Zofor x Volgograd), quru maddonin migdar1 slamatine goro
11 (Leyla x Utro; Leyla x Volgograd; Masall1 s/f x Utro; Qarant x Ilkin; Qarant x Volqoqrad;
Sahin x Utro; Sokor x Ilkin; Tamara x Ilkin; Tamara x Volqoqrad; Zofor x llkin; Zofor X
Volgograd), sokarin migdar1 alamatina goro 11 (Leyla x Ilkin; Masalli s/f x Ilkin; Qarant x ilkin;
Qarant x Volqoqrad; Sahin x ilkin; Sahin x Volqoqgrad; Sokor x Utro; Sokor x Volgograd;
Tamara x Utro; Tamara x Volgograd; Zofor x ilkin), xlorofil doyari alamatins gore 9 (Leyla x
Ilkin; Masalli s/f x Volqoqrad; Qarant x Ilkin; Qarant x Utro; Sahin x Ilkin; Sahin x Utro; Sokor
x Utro; Tamara x Volgograd; Zofor x ilkin), iimumi tursuluq alamatina gors 11 (Leyla x ilkin;
Masall1 s/f x Utro; Qarant x Ilkin; Qarant x Volqoqrad; Sahin x Ilkin; Sahin x Volqoqrad; Sokor
x Utro; Sokor x Volgograd; Tamara x Utro; Tamara x Volgograd; Zofor x Utro), siro ¢iximi
olamotina goro 8 (Leyla x Ilkin; Leyla x Utro; Masall1 s/f x Volqoqrad; Qarant x Ilkin; Sahin x
Utro; Sokar x Ilkin; Sokar x Utro; Tamara x Ilkin; Zofar x Volgograd) kombinasiya tizra alinmis
hibridlordon misbat naticalor almag mimkunddir.

YEKUN

Oyronilon hibrid kombinasiyalar1 i¢arisindon 9-u (Leyla x Utro; Qarant x Ilkin; Qarant x
Volgaqrad; Sahin x Ilkin; Sokor x Utro; Tamara x Ilkin; Tamara x Utro; Tamara x Volqoqrad;
Zofar x Volgagrad) se¢ilmisdir ki, onlarin asasinda da 11-13 slamats, xlisusan do mohsuldarlhiga
tosir edon olamatloro goro seleksiya prosesinds misbat naticalor oaldo etmok daha magsads
uygundur.
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CIHEHU®UYECKASA KOMBUHAIIMOHHAS ClIOCOBHOCTb
I'MBPUI0OB TOMATA (Lycopersicon esculentum Mill.)

I'onapa I'yceiinzane*, 3eiinan Axknapos, HataBan Kanantaposa, Cadup I'acanosn
Hucmumym cenemuueckux pecypcos Munucmepcmea Hayku u 00pazoeanusl
Aszepbatiodicanckoul Pecnybnuxu

VY noBneTBopeHre MOTPEOHOCTH HACENCHWS B OBOIIHOW MPOXYKIMH MMeeT Ooiblloe 3HaueHue. B
CBSI3U C 3TMM BO3HHUKAeT OOJBIION CIIPOC Ha CO3AaHME THOPUIOB TOMATa C IJIOAaMH Pa3IUIHON (HOpPMBI,
pa3Mepa, PK30THUYECKOH OKpacKh, KOMIUIEKCHON YCTOWYHMBOCTBIO K Oo0je3Hs M u Bpenutensam. llpu
CO3JJaHUU COPTOB M TMOPHUIOB TOMATOB. C HOBBIMH IIPU3HAKAMH M XapaKTEPUCTUKAMH HE3aMEHUMasl pOJib
MPUHAAJICKUT MOTEHIUATBHBIM BO3MOXKHOCTSIM KOMOMHAIIMOHHON K3MeHumBocTH. Ha AmmepoHckoi
JKCIIEPUMEHTAIBHO-TIPOM3BOICTBEHHOIN 0a3e Oblia MpoBeAeHa TMOpHIN3AIUS MEXAY COpPTaMU U COPT-
¢opmamu TomaToB B 21 xomOuHanmu. lomydennsie ruOpuapl npoananu3upoBansl o 20 mpuszHakaMm. B
3aBUCUMOCTH OT KOMOHMHAIIMI 1O HEKOTOPHIM IPH3HAKaM IOJy4YeHbl OTPULATEIbHbIC MOKa3zaTenan. B
pe3ysbTaTe HCCIIEA0BATENbCKON pabOThI MOJIOKUTEIBHBIC PE3YJILTATE OTMEUCHBI y THOPHUIIOB IO BBICOTE
OCHOBHOTO CTBOJIa — B 9, 10 KOJIMYECTBY BETBEH Ha OJHOM pacTeHHHU- B 10, IO BpeMEHU OT MaccoBOTO
BCcXoJa 0 IBeTeHus B 10, MO KOJWYECTBY LIBETKOB B COLBETHM B 11, MO KOIMYECTBY COLBETHH Ha
pacteHuu B 12, mo KOJMYECTBY IJIOJI0B € pacTeHus B 11, mo BeicoTe mioaoB B 10, mo AuameTpy IiogoB B
14, mo BpeMeHH OT MacCOBOT'O BCXOJa JIO CO3pEBaHMA MEPBBIX IUIOAOB B 9, MO BpEMEH OT MaccOBOTO
BCXO/Aa A0 MocienHero cbopa B 7, MO cpelHed Macce OJHOTO IjioAa B 8, MO CpegHEH TONIIMHE
oKoJIoIIogHUKa(niepukapma) B 10, mo yrciy ceMeHHBIX THe3/ B OAHOM Iutoze B 10, o ypoxaro MmjiomoB C
pacrenus B 10, mo cpeaHeil mpoIyKTUBHOCTH THOPUIOB B 9, MO KOJIMYECTBY CyXOro BemecTsa B 11, mo
KOJIMYECTBY caxapa B 9, mo xiuopoduibHOMYy uuciy B 9, 1o o0mieii kucioTHocTd B 11, Mo BeIXOOY
coka B 8 koMOmHanusAx. Cpean W3y4eHHBIX THOPUIHBIX KOMOWHaIM Obutn oToOpansl: Jleina x YTpo;
lapant x Wnekun; [Mapant x Boarorpan; Hlaxun x Unekun; llekep x YTpo; Tamapa x Unekun; Tamapa
x Y1po; Tamapa x Bonrorpan; 3agap x Boarorpan. [IpoBoast or60p cpeiy JaHHBIX KOMOWHaIwid o 11-
13 npenMyIecTBeHHO BIMSIOIMM Ha NPOXYKTHBHOCTh MPU3HAKAM, MOYKHO MOJYYUTH MOJIOKUTEIIbHbIC
pe3yabTaThl

Knrouesvle cnosa: ocobas KoOMOUHAYUOHHASL CROCOOHOCMb, AOOUMUBHBIU, INUCHMAMUYECKULL,
2ubpuod, momam

SPECIFIC COMBINING ABILITY IN TOMATO
(Lycopersicon esculentum Mill.) HYBRIDS

Gulara Huseynzade*, Zeynal Akparov, Natavan Kalantarova, Sabir Hasanov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The demand for vegetable products by people is of great importance and efforts are constantly being
made in this field for improvement. In this regard, there is a great demand for the creation of tomato
hybrids with complex continuous fruits that have various shapes, sizes, exotic colors, and resistance to
diseases and pests. The use of combinatorial variability is indispensable in the creation of new tomato
varieties and hybrids with new traits and characteristics. At the Absheron Research Base, hybridization
has been carried out in 21 combinations among tomato varieties and form varieties. The obtained hybrids
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have been analyzed based on 20 traits. Depending on the combinations, negative indicators have been
obtained for certain traits. As a result of the research, positive results have been recorded for the height of
the main stem (9), the number of branches on a plant (10), the period from vegetative growth to flowering
(10), the number of flowers on a truss (11), the number of trusses on a plant (12), the number of fruits per
plant (11), the height of the fruits (10), the diameter of the fruits (14), the period from vegetative growth
to the first fruit ripening (9), the period from vegetative growth to the final harvest (7), the average mass
of fruits (9), the average thickness of the pericarp (8), the number of seed locules in fruit (10), the fruit
yield per plant (10), the average yield of hybrids (9), the amount of dry matter (11), the amount of sugar
(12), the chlorophyll content (9), the total acidity (11), and the juice yield (8). Out of the studied hybrid
combinations, 9 (Leyla x Utro; Qarant x Ilkin; Qarant x Volgograd; Shahin x IlIkin; Seker x Utro; Tamara
x lIkin; Tamara x Utro; Tamara x Volgograd; Zafar x VVolgograd) have been selected, which can achieve
positive results by conducting selection primarily based on 11-13 traits, especially those affecting
productivity.

Keywords: special combination ability, additive, epistatic, hybrid, tomato

Capa taqdim etmigdir: redaktor Saleh Maharromov AMEA-nin miixbir iizvii, b.e.d., professor
Redaksiyaya daxil olma tarixi: 18.05.2023
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AZORBAYCANDA HELLMINTOZLARIN YARATDIGI
SOSIAL-IQTiSADI PROBLEMLOR VO ONLARIN HOLLI YOLLARI

SALEH MOHORRIOMOV

Azarbaycan Respublikasi EIm va Tosil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadlq pr., 155
salehmaharramov@mail.ru

Kand tesarriifat1 heyvanlari arasinda genis yayilan vo heyvandarhga boyiik iqtisadi zarar vuran
helmintozlar comiyyeatda sosial-igtisadi problemlor yaradir. Helmintozlarm inkisaf dovriyyasinin, arahq
va alavo sahiblards inkisaf edib definitiv sahiblori yoluxdurmasmin atraf muhit amillarindan do
asithhi@imi nazara alaraq parazitlorin zonalar Uzrs aradan qaldirilmasi moagsadilo edilon muibariza
tadbirlari arazinin relyefina vo ekoloji amillarine uygun aparilmahdir. Digar torafdan antropogen
amillor sababindan mitaxassislarin atraf miihitin helmint yumurtalar ilo ¢irklondirmasinin qarsisinin
alinmas1 istiqgamoatindo aparacaqlar1 kompleks miibarizo tadbirlori helmintozlarin yayilmasimin
mahdudlasdirilmasinda xiisusi rol oynaywr. Helmintozlarin epizootik vaziyyatinin muiasir metodlarla -
Helmintoz-indikatorlar ~ Gclin  grafik nozariyyasi asasinda islonmis EHM-proqramlar1 ilo
giymatlandirilmasi onlara garsi miibarizonin yeni metodlarim islomok talabini yaradir. Nax¢ivan
Muxtar Respublikasi arazisinde apardi@imz tadgiqgatlar goyunlarda hazm sistemi strongilyatozlarmin
namlik va temperatur daracasinin helmint yumurtalar iiciin alverisli oldugu Sarur va Babak rayonlari
srazilorinds yazin sonu yaym oavvallorinds daha ¢ox yayilldigim gostorir. Babok rayonunda
trixosefalyuslarin yayllmasimin maksimal haddi 55,3%, hozm sistemi strongilyatlarmm 71,3%,
hemonxuslarin maksimal haddi iss 74,5% olmusdur. Sarur rayonunda hamin gdstaricilor muivafiq
olaraq 61,4%, 62,3% va 71,5%-0 c¢atmmsdir. Sorur rayonunda fassiolalarin da yayilmasi yiiksok
saviyyada olmusdur, 63,4%. Helmintozlarin genis yayildigi zonalarda onlara gars1 miibariza aparmagla
xastaliklorin asash doaracoda qarsisim almaq iiciin tarafimizden asagidakn takliflor irali surdlir:
mubariza tadbirlori aparilan teSarriifatlarda heyvanlarin mohsuldarhq istigamatlori va istehsalin
xarakteri nazara ahmmal; tasarriifatin yerlosdiyi arazinin ekoloji mihiti va bunun asasinda helmintlarin
inkisaf dovriyyalori nozors alinmaqla dehelmintizasiya tadbirlorinin vaxti va formas: tayin edilmali;
tasarrifatda helmintozlara gora epizootok vaziyyatin grafik nazariyyasi asasinda islonmis sitogenetik
test vo EHM proqramui ilo monitoringlori aparilmali; helmintozlarla yoluxmus va saglam heyvanlardan
gétirulan gan nimunalarinin laboratoriyada genetik analizlori aparilmaqla bu xastsliklora dézimli
cinslari muayyanlasdirib respublika arazisinds yayilmasina nail olunmahdir.

Acar sOzlar: strongilyatozlar, hemonxozlar, trixosefalyozlar, fassiolyoz, sosil-igtisadi problemlor,
Helmintoz-indikatorlar, antropogen amillor

GIRIS

Helmintozlar homiso kond tosorriifati heyvanlarinin kiitlovi patologiyasi olmaqla mohsuldar
heyvanlarin va insanlarm saglamligina shamiyyatli deracads tosir gostorir. Helmintozlarla miibarizo
0z koskinliyino gora bu gilin do, xiisuson do kigik fermer tosorriifatlariin qarsisinda duran osas
problemlorden biridir. Bu miibarizo praktikasi baytarliq tobabatinin saviyyasi ilo problemin hollini
giindomo gotiron, ohalinin ekoloji tohliikasizliyini tomin edon tocili tapsiriq soviyyasindo miiasir
informasiya texnologiyalari, elmi osaslanmis konsepsiyalar vo kompleks proqramlar ossasinda
optimallagmani tolob edir. Helmintozlarin ekoloji-epizootoloji xiisusiyyatlori, onlarin sosial iqtisadi
mahiyyati otraf miihitin miihafizesi vo davamli inkisafin tomin olunmasinin dovlat strategiyasinin
yerino yetirilmosi liclin osas verir. Eyni zamanda heyvanlarin patologiyasinin logvi ilo olagodar
ekoloji tomiz mohsullara vo hamin xastaliklorin yayilmast ilo otraf miihitin ¢irklonma problemlaring
sosial sifarigi tomin edir.
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Parazitar xostoliklorlo olagodar epizootik voziyystin miiasir dovrdo osas xiisusiyyatlori
heyvandarliq mohsullarinin miisyyan hissasinin kondli tosarriifatlarinda istehsal olunmasi naticesindo
helmintozlarm heyvandarlig-moisot ocaglariin formalasmasidir. Belo formalasmis xtisusi tosorriifat
bazalar1 helmintozlar sleyhina tadbirlorin togkilinin asaslarina yenidon baxilmasini tolob edir.

Kegmisdo helmintozlarla miibarizodoki vo profilaktik todbirlordoki g¢atismazliglar mal-gara
stiriilorinin uzun miiddat nasildayismasinds invaziyalagsmasina, geyri-saglam stasionar formada olan
tosarriifatlarda invaziyanin xiisusi gedisinin sociyyavi formasinin genis yayilmasina sobob olub. Bu
onunla olagadardir ki, artiq helmintlordo doziimliiliik yaranmis antihelmint preparatlarin totbiqi
yalniz yoluxmus heyvanlarin bas sayini azaldir, lakin somoro qisa miiddstli olur vo invaziyan tam
aradan  qaldimur  (https://cyberleninka.ru/article/n/ustoychivost-k-antigelmintnym-preparatam-
problema-i-puti-ee-resheniya).

MATERIAL VO METODLAR

Helmintoz-indikatorlar {iglin qrafik nozoriyys osasinda iglonmis EHM-programlart heyvan-
darligda helmintozlarin epizootik voziyyetinin qiymotlondirmo tendesiyasi {igiin kifayst qodor
bacariga vo shamiyyoto malikdir. Bu proqrami orazinin helmintozlara gora tohliikoli olmasini va
epizootik prosesin inkisaf tendensiyasim giymatlondirmays imkan veran zoruratdir. Ekoloji-faunistik
aspektlor kond tosorriifati1 heyvanlarmin helmintlorinin epizootik potensialimin formalagsmasini
regionun helmintofauna kompleksinin mokan qurulusunun materiallar1 asasinda Oyronir. Ovvallor
kond tosarriifati heyvanlarmin helmintofaunistik miiayinalorinde qobul edilmaysn helmintozlarin
komiyyat xiisusiyyetlorinin dispersiyasinin hesablanmasi ilo fauna isi miiasir dovrdo klassik sxemlo
yerina yetirilir. Aragdirmalarin vo analizlorin asas maqsadi helmintoloji materialin 6lkonin kond
tosarriifatt heyvanlarinda genis yayilmis parazit qurdlarin miqyasimm miioyyon edon ekoloji
ohomiyyatli tobii va tosorriifat strukturlari ilo miiqayiso olunmasidir.

Helmintozlar digor yolxucu patologiyalardan forqli olaraq tobii landsaftin biitiin orazisini
tutmagla xiisusi epizootoloji xiisusiyyatlors malikdir. Buna goro do tosorriifatlarda helmintozlarla
yoluxma risklori yiiksaldikda biitiin heyvanlar miiayino edilmali vo xastoliklorlo miibarizods kimyovi
vasitolordon kiitlovi formada istifado edilmalidir. Helmintozlarin yayilma doracesi otraf miihit
cirklonmasinin problemloari ilo 6l¢iiliir. Bununla slagadar otraf miihit miihafizosi heyvan vo insanlarin
helmintoz toradicilorindon miidafiosini tomin edir vo shalinin saglamliginin qorunmasi va barpast
iiciin osas verir. Olko orazisinin helmintofauna kompleksi kond tosorriifati heyvanlarinin
helmintlorinin global arealidir (IToros, 2017).

Helmintozlarla yoluxmus heyvanlarda qanin karioloji analiz metodu ilo exinokokkoza
yoluxmus, hamginin anthelmintiklorlo islonmis iri buynuzlu qara mal populyasiyalarinin somatik
hiiceyralorinin sitogenetik reaksiyalarinmn indikasiya vo identifikasiyas1 miimkiindiir. Iri buynuzlu
gara malin somatik hiiceyrolorinds bas veron mutasiyalarin xarakteri demoyo osas verir ki,
exinokokkozun patogenezindo parazitin tosiri altinda spontan mutasiyalarin siirotinin artmasi
naticasinds toplanmig genetik yiiklo bagli mexanizm miisyyan shamiyyat kasb edir. Buna goroe do
yoluxmanin genis yayildigi zonalarda heyvanlardan koproloji miiayino ii¢lin yalmiz kal yox, eyni
zamanda karioloji milayino iiclin qan niimunosi do gotliriilmalidir. Bu miiayino golocokdo
helmintozlara davamli heyvan cinslorinin respublikamizin miixtalif orazilorindo yayilmasina komok
edacak.

NOTICOLOR VO ONLARIN MUZAKIROSI

Olkomizdo helmintfaunanin dyronilmosina dair bir cox bdlgalorde genis todgiqat islori aparilib.
Abseron, Qobustan zonasinda vo Boyiik Qafqazin otoklorinds aparilan helmintoloji miiayinolor
goyun vo gara malda 71 nov helmint (56 nematod, 9 sestod, 6 trematod) parazitlik etdiyini gostorir
(Menukos, 1992). Abseronda qoyunlarin anoplosefalyatlara yoluxmasi il boyu olsa da yazin avvali
vo payizin sonunda maksimuma catir. Ekoloji amillorin alverigli olamasi qoyunlarin M.benedeni
(19%), qara malin iso M.autumnalia (21%) ilo yoluxmasi digor anoplosefalyatlara nisboton yliksok
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soviyyaya catir. Samaxida iso qoyunlarin M.expansa ilo yoluxmasi 14,7%, M.benedeni ilo 14,2%,
Qobustanda miivafiq olarag 10,0%, 11,5%, Ismayillida 10,9%, 4,8% olmusdur (Mcmaunos u mp,
2006, Canpixos, Mcmannos, 2008).

Naxc¢ivan Muxtar respublikasinin 6ztinamaxsus ekoloji amili spesifik faunanin vo onun torkib
hissasi olan helmintfaunanin formalagmasina sobab olur. Mohsuldar heyvanlarin yetisdirilmoasinin
ekoloji soraiti Muxtar Respublika landsaftinda 60-dan ¢ox helmint néviiniin do inkisafi vo yayillmasi
ticiin olverigli olan miihit amili ilo uygun golir.

Nom otlaq orazilorinds saxlanillan 2-7 ayliq quzularin helmintlarls yoluxmast quru ilo
miiqayisado 64,6%, yaslilalarda iso 46,6% yiiksok olur. Todgiqatlar yarim sohra zonasinda
heyvanlarin T. axei, M. marshalli, N. abnormalis, N. oritianus, N. spathiger, Tr. skrjabini helmintlori
ilo daha yiiksok soviyyoado yoluxdugunu gostorir. Nom ¢omaonlik orazilordo iso Tr. capricola, O.
davtiani, O. belockani, O. sp., O. oegagri, O. lyrata, Teladorsagia davtiani, M. dentispicularis, M.
mongolica, H. tataricus, N. assadovi, B. trigonocephalum, C. zurnabada, O. columbianum, Tr.
grobulase daha genis yayilib. Muxtar respublikada balbas qoyunlari, yerli vo bezoar kegilorindo 62
nov helmint agkar edilib: 4 nov trematod, 7 nov sestod vo 51 név nematod. Qoyunlarin hozm
sistemindon 53 (4 trematod, 7 sestod, 42 nematod), yerli kegilorin 29 (2 trematod, 4 sestod, 23
nematod), bezoar kegilorindon iso 17 (1 sestod, 16 nematod) helmint novii tapilib. Qoyunlarin
hemonxuslarla yoluxmasi fevral-mart aylarinda yiiksolorak 62,3%-0 catir. Miiayino olunan yash
qoyunlarin 82%-i, 2 yasa qodor heyvanlarin 30%-i, yash toglularin iso 20%-i nematodirusla
yoluxmus vaziyyatdo olub. Yaslt qoyunlarin trixosefalyozla yoluxmasi 72,6%-9, 11 ayliq quzularin
14-100%-o, 1-2 yash heyvanlarin 8-27,5%-9, nisboton yash toglularin iso 6-16%-o ¢atir. Yoluxmanin
fevral aymda maksimuma ¢atmasi qeyd olunur. Qoyunlardan gétiiriilon kal niimunalarinin koproloji
miiayinalori Muxtar Respublikada diktiokaulyozun 30,7-39,5%, helmintoloji yarmanin iso 42,2%
yayildigini gostorir. Hotta bazi tesarriifatlarda yoluxma 96,09%-o catir. Toglularn yoluxmas: (orta
hesabla 45,8%) qoyunlara nisbaton yiiksak olur (Cennos, 1975).

Muxtar Respublikanin helmintfaunasimin aragdirilmasi istigamatinde aparidgimiz todgiqatlar
gostarir ki, Ordubad rayonunda yash heyvanlarda strongilyatlarla yoluxma ekstensivliyi qisda 24,5%,
yazda 34,6%, yayda 47,8%, payizda 29,2% olmusdur. Heyvanlarin fassiola ilo yoluxma ekstensivliyi
qisda 10,3%, yazda 24,6%, yayda 38,5%, payizda 25,7% toskil etmisdir.

Culfa rayonu orazisinds yaslt heyvanlarin fassiola ilo yoluxma ekstensivliyi qisda 29,2%, yazda
31,2%, yayda 44,5%, payizda 30,7%, strongilyatlarla yoluxma saviyyasi iso ardicil olaraq 36,7%,
42,6%, 68,7%, 39,8% haddinds olmusdur.

Sahbuz rayonunda yasli heyvanlarin hemonxuslarla yoluxma ekstensivliyi qisda 24,6%, yazda
32,8%, yayda 47,6%, payizda 30,6%, strongilyatlarla yoluxmasi iso miivafiq olaraq 20,8%, 34,5%,
49,8%, 28,3% toskil etmisdir.

Babok rayonunun nomliyi yliksok olan orazilorindo yarillan heyvanlarin trixosefalyuslarla
yoluxma ekstensivliyi qisda 20,3%, yazda 31,2%, yayda 55,3%, payizda 47,6%, strongilyatlarla
39,5, 48,2, 71,3, 42,6%, hemonxuslarla 40,2, 51,3, 74,5, 66,8%-2 ¢atmusdir.

Sorur rayonunun miiayinonin aparildigi orazilorindo heyvanlarin hemonxuslarla yoluxma
ekstensivliyi qisda 32,5%, yazda 47,6%, yayda 71,5%, payizda 44,6%, strongilyatlarla yoluxma
ekstensivliyi 35,9, 41,6, 62,3, 44,3%, fassiolalarla yoluxma muvafiq olaraq 39,5, 52,6, 63,4, 41,6%,
trixosefalyuslarla iso 35,2, 40,7, 61,4, 48,8% olmusdur (Moharromov, 2014).

YEKUN

Odobiyyat molumatlar1 vo bizim apardigimiz tadqiqatlarin naticalari gostorir ki, helmintozlar
Azarbaycanin, xiisuson da diizonlik vo dagotoyi orazilarindo genis yayilib. Helmintlarin bir ¢coxunda
spesifikliyin yiiksok doracods olmamasi vo xarici miihit amillorino genis dorocodo uygunlagmasi
muxtalif ekoloji zonalarda eyni, yaxud sistematik cohatdon qohum helmint ndvlerinin yayilmasina
sobab olur.

Azorbaycanda helmintozlara qarst elmi osaslarla miibarize aparmaq, bununla da helmintlorin
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yayllma doracalorini koskin asagi salmaq parazitologlar vo yerli miitoxossislor qarsisinda duran
aktual problemlordondir. Helmintozlarin yayilma areallarimi vo xiisusiyyetlorini arasdiraraq onlara
gars1 miibarizoni yiiksok soviyyado aparmaq mogsadilo asagidaki tokliflori irali siirtiriik:

-yeni istehsal olagolorinin xiisusi xarakterini nozoro alaraq helmintozlara on ¢ox hossas olan
tosarriifatlarin kateqoriyasina, yoni kicik tosorriifat saholorine xiisusi diqget yetirilmolidir.

-yeni tosorriifatlarin vo xiisuson do soxsi istehasal saholori asasinda yaradilan ayrica istehsalat-
tosarriifat vahidlorinin formalagsmasinda miixtoalif tobii-orazi komplekslorindo helmintozoonozlarin
davamli ocaqlarint rayonlagdirmaq yolu ils baytarliq nazaratinin yiiksoldilmasi;

- inkisafin yeni yollarindan irali golon doyison iqtisdi soraiti nozoro alaraq helmintozlarla
miibarizonin togkilati mexanizmini doyigsmok, eyni zamanda “epizootoloji miisahido™ prinsipini osas
gotlirorok onu diiz miinasibotdo rosmilosdirmok moslohatdir;

- heyvandarligda bazar istehsal miinasibotlori soraitindo helmintozlarla miibarizo todbirlorinin
toskili istigamoti kimi Baytarliq fakiiltolorinin todris programlarinin tokmillogdirilmosi maraglarina
uygun olaraq epizootologiya sahosindo baytar miitoxassislorinin hazirlanmasini epizootik prosesin
sistemli analizi vo epizootoloji miisahido konsepsiyalar1 osasinda tovsiys edirik;

- kond tosorriifati heyvanlari siiriisiiniin helmintozlara géro epizootok voziyyatinin qrafik
nozoriyyasi asasinda islonmis sitogenetik test vo EHM proqrami ilo monitoringlor aparilsin;

- helmintozlarla yoluxmus heyvanlarin genetik xiisusiyyatlorinin dyranilmasi mogsadile aparilan
todgiqatlarin noticolorino osaslanaraq bu xostolikloro doziimlii cinslorin respublika orazisindo
yayilmasina nail olmali.
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CONUAJIBHO-S5KOHOMHUYECKHUE MPOBJIEMbI BbI3BAHHBIE 'EJIbMUHTO3AMHU
B ASBEPBAUIKAHE U ITYTHU UX PEINEHUSA

Canex MareppamoB
Uncmumym eenemuueckux pecypcoe Munucmepcmea HayKu u 00pazosanus
Asepbaiioocanckotl Pecnyonuku

['enbMHUHTBI, IUPOKO PACTIPOCTPAHEHHBIE CPEAN CEIBCKOXO3SIMCTBEHHBIX XKMBOTHBIX M HAHOCSIIHE
00JIBII0M SKOHOMHUYECKHH1 yIIepO >KHBOTHOBOJCTBY, BBI3BIBAIOT COLUAIEHO-3KOHOMUYECKUE MTPOOIEMBI B
OGHIGCTBG. MepOHpI/IHTI/ISI 110 JIMKBUAAWUKU T'CJIbMHUHTOB B 30HaX CJICAYCT MPOBOJUTH B COOTBETCTBHUU C
penbeoM M HKOJOTMYECKUMH (PaKTOPaMU MECTHOCTH, TaK KakK IUKJI Pa3BUTHS MApa3uTOB, Pa3BUTHE B
MPOMEKYTOUYHBIX U JOIOJHUTEIBHBIX X035€BaX U 3apa’keHHE OKOHYATEIbHBIX X034€B TAKXKE 3aBUCHT OT
¢dakTopoB BHemHel cpeabl. C Apyroil CTOpoHBI, 0cOOYI0 POJNb B MPEAOTBPAIICHHH PAaCIpOCTPaHEHHUS
TeJIbMUHTO30B HWIPAIOT AHTPOINOTCHHBIC (PAKTOPBI U KOMILIEKC MeEp, KOTOpbIe OYIYT MPOBOJIUTHCS
CHEUUANMCTaMU U IPEAOTBPAILEHHS 3arps3HEHHs] OKpY Karoled cpelpl siiinaMu reabMUHTOB. OneHka
SMU300THYECKON CHUTyalliM II0 TeJIbMHHTAM COBpPEMEHHbIMH MeTonamMu — OI'M-nmporpammamu,
pa3paboTaHHBIMU Ha OCHOBE Tpa@UueCcKOl TEOPUU T'eIbMUHTO30B-UHANKATOPOB, CO3/1aeT MOTPEOHOCTH B
pa3paboTKe HOBBIX METOJOB 0OpHOBI ¢ HMMHU. Hamm uccnenoBanus Ha Tepputopuu HaxdpiBanckoit AP
MIOKAa3bIBAIOT, YTO CHIPOH2UIOUOO3bI OPTraHOB MUILEBAPEHUS Y OBELl Yallle BCTPEYAOTCS B KOHLIE BECHBI U
Hauaune sieta B [llapypckom u BaGexckom pailioHax, Tlie BIQKHOCTh U TeMIleparypa OJaronpHATHBI s
AW TETbMUHTOB. MaKkcHManbHasi pacpoCcTpaHEeHHOCTh Tpuxoledane3a B babekckoM paiioHe coctaBuia
55,3%, cmponeunoudoa nmmeBaputensHOi cucteMsl 71,3%, eemonxosza 74,5%. B 1llapypckom paiione
9TH nokaszatenu nocturiim 61,4%, 62,3% u 71,5% cootrBercTBeHHO. PacnpocTpaneHHOCTh (hacyuonesa B
[lapypckoMm paiioHe Takke Obuta BeICOKOH — 63,4%. B palioHaX HIMPOKOTO pacmpoCTpaHEHHUS
TEJIBMAHTOB MBI TIpejiaraeM CIeAyIOIIHe IPeNIOKEeHHUs M0 MPpodUIaKTHKe 3a00JeBaHIH MyTeM O0OpHOBI
¢ HuMH: B MecTHOCTSX, TrAe TeIbMHMHTBI IIMPOKO pACIpPOCTPAaHEHBl, B LEIAX CYLIECTBEHHOI'O
npeaynpexaeHus 6one3Hei myrem 60psObI ¢ HUMH BBIIBUTAIO CIEAYIOMINE TIPEIIOKEHUS: B XO3SIHMCTBAX,
I TPOBOAATCA Mephl OOpbOBI, ClenyeT YUYUTHIBATH HAlpaBiCHHE IPOIYKTUBHOCTH >KUBOTHBIX H
XapakTep MNpOAYKLMM; BpeMs U (opMa MpoBEAEHHUs AETeIbMHUHTHU3ALMOHHBIX MEPONPHUITHH JOJKHBI
OTIPENIENIATECSI C YUETOM HKOJIOTHUECKOH OOCTAHOBKM MECTa pa3MeEIleHHs XO3sICTBa M OCHOBAaHHBIX Ha
HEl LUKJIOB pa3BUTHs T'ebMUHTOB, MOHHUTOPHHI SIH300TUYECKOH CHUTyallud IO TeJIbMHUHTO3aM B
XO03SUCTBE CJHEAyeT MPOBOIUTHL C TIOMOIIBI0 IHTOTEHETHYECKOTO TecTa M mporpamMmbl  OI'M,
pa3paboTaHHON Ha OCHOBE I'pa)MuecKol TEOpUH; T€HETHYEeCKUH aHaln3 oOpasloB KpPOBH, B3STHIX Y
3I0POBBIX W 3apaXCHHBIX TEJIbMUHTaMHU JKUBOTHBIX, CJI€AyeT MNPOBOAUTL B JlaOOpaTopuu IJist
OIpeJIeJIEHHsI TIOPOJ, YCTOMYMBBIX K 3THM 3a00J€BaHUSIM, M PACHpPOCTPAHEHUS WX Ha TEPPUTOPUHU
peciyOIuKH.

Knwueevie cnoea: cmpowwxoudo& CEMOHXO03, mpuxouegbaﬂe:«:, qbacuuoxzear, COYUATIbHO-OKOHOMUYEeCKuUue
I’lp06ﬂ€]l/lbl, 26]2bMuHmOS’bl'uHauKamOpbl, AHMpONnO2EeHHbLE d)aKmOpbl
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SOCIO-ECONOMIC PROBLEMS CAUSED BY HELMINTHIASES IN AZERBAIJAN,
AND WAYS TO SOLVE THEM

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

Helminths, which are widespread among farm animals and cause great economic damage to
livestock, cause socio-economic problems in society. Measures to eliminate helminths in the zones should
be carried out in accordance with the relief and environmental factors of the area, since the development
cycle of parasites, development in intermediate and additional hosts and infection of the final hosts also
depends on environmental factors. On the other hand, anthropogenic factors and a set of measures that
should be taken by specialists to prevent environmental pollution with helminth eggs play a special role in
preventing the spread of helminth infections. Evaluation of the epizootic status of helminths by modern
methods - EGM programs developed on the basis of graph theory for helminthiases-indicators, creates a
need to develop new methods to combat them. Our studies on the territory of the Nakhchivan
Autonomous Republic show that strongylatoses of the digestive organs in sheep are more common in late
spring and early summer in Sharur and Babek regions, where humidity and temperature are favorable for
helminth eggs. The maximum prevalence of trichuriasis in the Babek region was 55.3%, strongyls of the
digestive system 71.3%, haemunkhs 74.5%. In Sharur district, these figures reached 61.4%, 62.3% and
71.5%, respectively. The prevalence of fasciola in the Sharur region was also high - 63.4%. In areas
where helminths are widespread, in order to significantly prevent diseases by combating them, | put
forward the following proposals: in farms where control measures are carried out, the direction of animal
productivity and the nature of the product should be taken into account; the time and form of deworming
activities should be determined taking into account the environmental situation of the location of the farm
and the development cycles of helminths based on it; monitoring of the epizootic situation of
helminthiases in the farm should be carried out using a cytogenetic test and the EGM program developed
on the basis of graphic theory; genetic analysis of blood samples taken from healthy and helminth-
infected animals should be carried out in a laboratory to identify breeds that are resistant to these diseases
and distribute them throughout the republic.

Keywords: strongylosis, hemonchosis, trichuriasis, fascioliasis, socio-economic problems, indicator
helminthiases, anthropogenic factors
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UOT 581.5/1
QARABAG VO SORQI ZONGOZURUN DORMAN BITKILORI

AYDIN 9SGOROV™*, GUNEL QULIYEVA?% KOMALO MOMMODYAROVA?
AYBONIZ HUSEYNOVA®

Y4zarbaycan Respublikasi Elm va Tohsil Nazirliyi Botanika Institutu, Baki, AZ1004, Badamdar sossesi 40
askerovli@mail.ru

2Azarbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlq pr.
155

3Azarbaycan Ddévlat Agrar Universiteti, Ganca, AZ2000, Atatlrk pr. 450

gunelquliyeval985@mail.ru

Mbaqalads Qarabag (Xankandi sohari, Agcabadi, Agdam, Bardo, Fiizuli, Xocal, Xocavond, Susa
va Tartar rayonlari) va Sarqi Zangazur iqtisadi zonalarinda (Cabrayil, Kslbacar, Qubadl, Lacin va
Zangilan rayonlari) yayillan dorman shomiyyatli bitkilorin taksonomik torkibi verilmisdir. Dorman
shomiyyatli bitkilor orta dag qursagina godoar orazilordo daha ¢ox yayilmisdir (29 nov). Hoyat
formalarimin tahlilina asasan ot bitkilorinin coxluq toskil etdiyi miisyyon edilmisdir. Todqiqat
orazisindo yayillan 23 név (Cotinus coggygria, Rhus coriaria, Carum carvi, Daucus carota,
Foeniculum vulgare, Cichorium intybus, fnula helenium, Silybum marianum, Tussilago farfara,
Berberis vulgaris (B. orientalis), Ecballium elaterium, Dryopteris filix — mas, Melilotus officinalis,
Hypericum perforatum, Melissa officinalis, Mentha longifolia, Origanum vulgare, Althaea officinalis,
Peganum harmala, Plantago major, Rubia tinctorum (R.iberica), Alkekengi officinarum (Ph.
alkekengi), Urtica dioica) farmakopeyaya daxil olan rasmi dorman bitkiloridir. Maqalads bu
bitkilarin insan orqanizmina tasiri, onlardan istifado qaydasi hagda msalumat verilmisdir. Miisyyon
edilmisdir ki, tadqiqat arazisinds yayillan dorman shamiyyatli bitkilardon 19 névii (Rhus coriaria,
Apium graveolens, Carum carvi, Daucus carota, Asparagus officinalis (A. caspius, A. polyphyllus),
Artemisia absinthium, Berberis vulgaris (B. orientalis), Humulus lupulus, Lathyrus pratensis,
Melilotus officinalis, Castanea sativa, Mentha longifolia, Ficus carica (F.hyrcana), Punica granatum,
Crataegus pentagyna (incl. C.atrofusca), Cydonia oblonga, Prunus domestica, Rubus caesius, Pyrus
salicifolia) madani bitkilorin yabani acdadlaridir. Darman bitkilorindon 9-u (4Anethum graveolens,
Petroselinum crispum, Calendula officinalis, Trigonella foenum-graecum, Ocimum basilium,
Rosmarinus officinalis, Papaver somniferum, Prunus cerasus, Prunus domestica) Azarbaycanin
biitiin bolgalarinda akilib-becarilon novlardir. 8 nov (Rhus ceriaria, Betula pendula (B.verrucosa),
Diospyros lotus, Castanea sativa, Crocus speciosus, Ficus carica (F.hyrcana), Punica granatum,
Taxus baccata) ise nadir va itmak tahliikasindadir.

Acar sozlar: Azorbaycan, Qarabag, dorman bitkilari, fosila, cins, név

GIRIS

Diinyada bas veron qlobal istilosmo tendensiyalar1 Azorbaycandan da yan ke¢moyib.
Ekspertlorin hesablamalarina goro yaxin 30 illikds floranin toxminon 10 faizi itmok tohliikasi
altina diisocok (Akparov, Asgerov, Mammadov, 2021; 9sgorov, Quliyeva, Mommaodyarova,
2022.). Bunlar arasinda dorman shomiyyatli bitki ndvlori do ola bilor. Bu qrup bitkilor Qarabag
(Xankondi sohori, Agcabadi, Agdam, Bordo, Fiizuli, Xocali, Xocavond, Susa vo Tortor rayonlari)
vo Sorqi Zongozur iqtisadi zonalarinin (Cobrayil, Kolbocor, Qubadli, Lagin vo Zongilan
rayonlar) orazilorinds do ¢oxluq taskil edirlor. Bu zanginlik bir torafdon homin orazilarin torpag-
iglim vo bitki Ortiiyiiniin miixtolifliyi, digor torafdon - regionun homsorhad dagliq ekosistemlori
ilo yaxinlig1 vo onlar arasindaki intensiv florogenetik slagalarlo baglidir. ©Orazids ndvemalagalma
prosesinin intensivliyi do, bu zonginliyi sortlondiron soboblordondir. Isgal dovriinadok
apardigimiz florisik todqiqatlar (Asgarov, Khalilov, 2016; Ibadullayeva, Huseynova, 2021) va

22 https://doi.org/10.61642/jGRI.2023
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cari ildo Qarabagla sorhod rayonlara edilon ekspedisiyalar zamani homin orazilordo dorman
bitkilorinin miixtolifliyi bir daha diqqati calb etmisdir.

MATERIAL VO METODLAR

Todgigatin obyekti dorman ohomiyyotli bitkilordir. Orazinin florasi, bitkiliyi vo bitki
ehtiyatlar1 hagqinda molumatlar iggaldan avvalki (9Osgerov, 2016) tadqgiqatlara osaslanr.

Todqgigat zamani Botanika Institutunun Herbari Fondunda (BAK) saxlanilan herbari
materiallar1 vo genis odobiyyat malumatlar tohlil edilmisdir.

Todqiq olunan fasilo, cins vo ndvlorin hor birinin prioritet adlar1 bitki nomenklaturasi iizro
Beynolxalqg Molumat Bazalari (APG IV, IPNI, APNI, CWR, WFO), “®nopa Asepbaiimkana”
(dmopa Azepbaiimkana, 1950-1961), “Azorbaycanin bitki alomi” (Osgorov, 2016) kitablar
osasinda doqiqlosdirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Odobiyyat vo Herbari fondu molumatlarina osason, Qarabag vo Sorqi Zongozur iqtisadi
zonalarinda yayilan dorman ohomiyyatli bitkilor 44 fosila, 101 cins vo 109 ndvls tomsil olunurlar
(Domirov, Siikiirov, 1990; Qasimov, Qadirova, 2004; Qasimov vo b., 2005; Oliyev va b., 2007;
Qurbanov, 2009; Osgarov, 2016) (Cadval).

Cadval
Odabiyyat vo fond materiallarina asason Qarabag va Sarqi Zongazur iqtisadi zonalarinda
yayilan dorman bitkilori

Fasilonin latinca adx Fasilonin Noviin latinca adi Novin
azorbaycanca adi azdorbaycanca adi
Alismataceae Vent. Stisanbargigoklilor Alisma plantago-aquatica L. Yol bagavar
Amaranthaceae Juss.  [Pancargigaklilor Dysphania ambrosioides (L.) Toyuq disfaniyasi
(Amarantkimilor) Mosyakin & Clemants
Anacardiaceae R.Br.  [Sumagkimilor Cotinus coggygria Scop. Saragan, Valgo
Rhus coriaria L. As1 sumaq
Apiaceae Lindl. Koraviizkimiler + Anethum graveolens L. Iyli sityiid
Apium graveolens L. Iyli koroviiz
Carum carvi L. Adi ziro
Conium maculatum L. Lokoli badyan
Daucus carota L. Yabani kok
Foeniculum vulgare Mill. Adi razyana
Eryngium caeruleum M.Bieb. Mavi goytikan
(E. caucasicum Trautv., E.
biebersteinianum Nevski)
Wendia pastinacifolia (K.Koch) Surtlikyarpaq
Grossh. vendiya
(Heracleum pastinacifolium C.
Koch)
Heracleum trachyloma Fisch. et C. |Sartkonar baldirgan
A. Mey.
Laser trilobum Borkh. ex Gaertn.  |Ucdilim
dagrazyana
+Petroselinum crispum (Mill.) Fuss |Okilan cofari
Zosima absinthifolia Link Yovsanyarpaq atil-
(Z.orientalis Hoffm., nom. illeg) batil
Asparagaceae Juss. Qulangarkimilar Asparagus officinalis L. (A. caspius |Darman qulangari
Schult. et Schult. f., A. polyphyllus
Stev.)
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Fasilonin latinca adi Fasilonin Noviin latinca adi Novin
azarbaycanca adi azarbaycanca adi
Asteraceae Bercht. et |Aster¢igoklilar Anthemis cotula L. Pisiy ¢obanyastigi,
J.Presl (Compositae s18ir gbzii
Giseke) Artemisia absinthium L. Ac1 yovsan
Artemisia annua L. Birillik yovsan
Bidens tripartita L. Ucbélimli
yatiqgangal
+ Calendula officinalis L. Dorman
gilimbahar
Cichorium intybus L. Adi kasni
Inula helenium L, Uca andiz
Onopordum acanthium L. Adi ¢agqalqanqgali
Silybum marianum (L.) Gaertn. Adi alagangal
Solidago virgaurea L. Qiz1lgubuq qiz1l
sabot
Tussilago farfara L. Adi 6skiirokotu,
dovodabani
Berberidaceae Juss. Zirinckimilor Berberis vulgaris L. (B. orientalis C.|Adi zirinc
K. Schneid.)
Betulaceae Gray Tozagacigigaklilor Betula pendula Roth (B.verrucosa |Oyilan tozagaci
Ehrh.)
Boraginaceae Juss. Gdoyzobankimilor Symphytum asperum Lepech. Bork xandokotu
Brassicaceae Burnett |Kolomgicoklilor Barbarea vulgaris subsp. Qovsvari vazarak

arcuata (Opiz ex J.Presl & C.Presl)

Celak.

Capsella bursa-pastoris Medik.

Adi qusoppayi

Lepidium draba L. (Cardaria draba
(L.) Desv.)

Bozalag

Nasturtium officinale R. Br.

Dorman aci qijist

Cannabaceae Martinov

Koanafkimilar fasilasi

Humulus lupulus L.

Adi xamirmaya

Convolvulaceae R. Br.

Sarmasigkimilor

Convolvulus arvensis L.

Col sarmasigi

Cornaceae Bercht. et |Zogalgicaklilar fasilasi |Cornus mas L. Adi zogal
J.Presl
Cucurbitaceae Juss. Boranigigaklilor Bryonia aspera Steven ex Fisch. (B. |Tikanciglh
alba auct. fl. cauc. non L., B. dioica |kiistiisam
auct. fl. cauc. non Jacg.)
Ecballium elaterium (L.) A. Rich.  |Adi itxiyar1
Dryopteridaceae R. — |Ayidosayilor Dryopteris filix — mas (L.) Schott.  |Erkok ayidosayi
C. Ching.
Ebenaceae Giirke Ebenagigoklilor Diospyros lotus L. Adi xurma
Elaegnaceae Juss. Tydokimilor Elaeagnus angustifolia L. Daryarpaq iyda
Hippophae rhamnoides L. Adi gaytikam
Ericaceae Juss. Erikagigoklilor Vaccinium myrtillus L. Qaragilo
Fabaceae Lindl. Paxlalilar Alhagi pseudalhagi (Bieb.) Fisch.  |Adi yagtikam
Lathyrus pratensis L. Comon giiliilcasi
Melilotus officinalis (L.) Pall. Dorman xogonbiilil
Ononis arvensis L. Okin ononisi
+Trigonella foenum-graecum L. Sombola
Fagaceae Dumort. Fistiggigoklilor Castanea sativa Mill. Adi sabahid
Hypericaceae Juss. Dazigigaklilar Hypericum perforatum L. Zoif Dazi,
boycicoyi
Iridaceae Juss. Siisangigoklilor Crocus speciosus Bieb. G0zl zoforan
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Fasilonin latinca adi Fasilonin Noviin latinca adi Novin
azarbaycanca adi azarbaycanca adi
Lamiaceae = Martinov| Dalamazkimilor Clinopodium acinos Kuntze (Acinos |Qslbotu iyover
(Labiatae Juss.) (Dodagqgigaklilor arvensis (Lam.) Dandy, A.
fosilasi) thymoides Moench)
Ajuga reptans L. Siirlinen s1girdili
Lamium flexuosum Ten. (L. album|Dolama dalamaz
Desf.)
Leonurus quinquelobatus Gilib. (L./Adi sirquyrugu
cardiaca L.)
Melissa officinalis L. Dorman Badranci,
limonlu ot, balotu
Vo S.
Mentha longifolia (L.) Huds. Uzunyarpaq nana,
yarpiz
+ Ocimum basilium L. Adi reyhan
Origanum vulgare L. Adi qaraqiniq,
qaraot
Phlomoides laciniata (L.) R. Kam|Dilimli odotuca
et. Machmedov  (Eremostachys
laciniata (L) R. Kamet.
Machmedov; E.iberica Vis.)
+ Rosmarinus officinalis L. Darman rozmarini
Satureja hortensis L. (S.laxifloraBag vo ya atirli ¢6l
C.Koch) nanasi
Stachys byzantina C.Koch (S.lanata|Bizantin porug
Jacqg. 1781, non Grantz, 1769
Teucrium polium L. Ag moryomnoxudu
Linaceae DC. ex Perleb| Zoyrakkimilor Linum catharticum L. Islotmo zoyrok
Lythraceae J.St. — Hil| Aglarotkimilor Lythrum salicaria L. Soyudyarpaq
(Punicaceae Horan) aglarotu
Punica granatum L. Adi nar
Malvaceae Juss. Omokdmacikimilor  |Althaea officinalis L. Dorman boalgomotu
Malva punctata (All.) Alef. Noqtali amakdmaci
(Lavatera punctata All.)
Malva thuringiaca Vis. Tiirlinga
(Lavatera thuringiaca L.) omokdmaci
Malva sylvestris L. (M. erectalMeso omokdmacisi
C.Presl; M.mauritiana L.;
M.grossheimii Iljin)
Tilia cordata Mill. Urokvari coko
Tilia platyphyllos Scop.
(T.prilipkoana Grossh. et J.Wagner, [Enliyarpaq coks
T. begoniifolia Stev)
Moraceae Gaudich. Tutkimilor Ficus carica L. (F.hyrcana Grossh.) |Adi ancir
Papaveracea Juss. Xasxasgigoklilor Chelidonium majus L. Ziyilotu
+ Papaver somniferum L. Xasxas
Peganaceae  (Engl.)| Uzorrikkimilor Peganum harmala L. Uzarrik
Tiegh. ex Takht.
Plantaginaceae  Juss.| Bagayarpagikimilor |Plantago major L. Boylik bagayarpagi
(Scrophulariaceae Plantago media L. Orta bagayarpagi
Juss.) Plantago lanceolata L. Lansetli
bagayarpagi
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Fasilonin latinca adi

Fasilonin
azarbaycanca adi

Noviin latinca ada

Novun
azarbaycanca adi

Veronica officinalis L.

Dorman bulagotu

Plumbaginaceae Juss.| Qursungigaklilar Limonium scoparium (M.Bieb.)|Stplrgavari
(Limoniaceae Ser.) Stankov (L. meyeri (Boiss.) Ktze.) |dovoayagi
Poaceae Barnhart Qurtickimilor Elymus repens (L.) Gould|Siirtinan qim
(Gramineae Juss.) (Agropyron repens (L.) P. Agrost)
Polygonaceae Juss. Qirxbugumkimiler Persicaria maculata (Sibth.) Gray | Lokali persicariya
(Polygonum persicaria L.)
Rumex crispus L. Qumral oavalik
Rumex obtusifolius L. Kityarpaq avalik
Ranunculaceae Juss. | Qaymagqgigoklilor Adonis vernalis L. Yaz xoruzguli
Rosaceae Juss. Giilgigoklilor Agrimonia eupatoria L. Aptek kiicotu
Alchemilla sericata Reichenb.ex|ipokli saxduran
Bus.
+Prunus cerasus L. (+ Cerasus|Gavali
vulgaris Mill.)
+ Prunus domestica L. Ev gavalisi
Crataegus pentagyna Waldst.et Kit. |Besyuvali yemisan
(incl. C.atrofusca Stev.ex Fisch.et
Mey.)
Cydonia oblonga Mill Adi heyva
Geum urbanum L. Sohar ¢inqilotu
Rubus caesius L. Bozumtul
boyiirtkon
Pyrus salicifolia Pall. Sdéyudyarpag
armud
Rubiaceae Juss. Boyaqotukimiler Rubia tinctorum L. (R.iberica|Boyagotu
(Fisch.ex DC.) C.Koch)
Santalaceae R.Br.| Bagamburckimilor Viscum album L. Ag bagamburc
(Viscaceae Batsch)
Scrophulariaceae Juss. | Qurdagzigigoklilor Verbascum speciosum Schrad. (V.|Parlaq kegiqulagi,
megaphlomos auct.) sigirquyrugu
Solanaceae Juss. Badimcangigoklilor  |Datura stramonium L. Adi dolibong
Hyoscyamus niger L. Qara batbat
Alkekengi officinarum Moench (Ph.|Darman alkekenge
alkekengi L.) (Physalis L.)
Taxaceae S.F. Gray Qaragohrolor Taxus baccata L. Qaragohro
Urticaceae Juss. Gicitkankimilor Urtica dioica L. Ikievli gicitkan
Verbenaceae J.St.-Hil. |Minagigoayikimilor Verbena officinalis L. Dorman minagigoyi
Viburnaceae Rafin| Basimagacikimilor Sambucus ebulus L. Otvari kondolas
(Sambucaceae Batsch
ex Borkh.)
Zygophyllaceae R. Br. | Holmoalkimilor Zygophyllum fabago L. Adi halmosl

Tadgiqat arazisinds yayilan dorman shomiyyatli bitkilordon 19 név (Rhus coriaria L., Apium
graveolens L., Carum carvi L., Daucus carota L., Asparagus officinalis L. (A. caspius Schult. et
Schult. f., A. polyphyllus Stev.), Artemisia absinthium L., Berberis vulgaris L. (B. orientalis C.
K. Schneid.), Humulus lupulus L., Lathyrus pratensis L., Melilotus officinalis (L.) Pall.,
Castanea sativa Mill., Mentha longifolia (L.) Huds., Ficus carica L. (F.hyrcana Grossh.),
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Punica granatum L., Crataegus pentagyna Waldst.et Kit. (incl. C.atrofusca Stev.ex Fisch.et
Mey.), Cydonia oblonga Mill, + Prunus domestica L., Rubus caesius L., Pyrus salicifolia Pall.)
modoni bitkilorin yabani ocdadlaridir (Asgarov, Akperov, Javadzade, 2017).

Dorman bitkilorindon 9-u (Anethum graveolens L., Petroselinum crispum (Mill.) Fuss,
Calendula officinalis L., Trigonella foenum-graecum L., Ocimum basilium L., Rosmarinus
officinalis L., Papaver somniferum L., Prunus cerasus L. (Cerasus vulgaris Mill.), Prunus
domestica L.) Azorbaycanin biitiin bolgalorindo okilib-becarilon (kulturada) névlordir
(Maclumov, Mammadov, 2008; Qurbanov, 2009; Maclumov, 2015).

Bu novlarden 23-U (Cotinus coggygria Scop., Rhus coriaria L., Carum carvi L., Daucus
carota L., Foeniculum vulgare Mill., Cichorium intybus L., Inula helenium L., Silybum
marianum (L.) Gaertn., Tussilago farfara L., Berberis vulgaris L. (B. orientalis C. K. Schneid.),
Ecballium elaterium (L.) A. Rich., Dryopteris filix — mas (L.) Schott., Melilotus officinalis (L.)
Pall., Hypericum perforatum L., Melissa officinalis L., Mentha longifolia (L.) Huds., Origanum
vulgare L., Althaea officinalis L., Peganum harmala L., Plantago major L., Rubia tinctorum L.
(R.iberica (Fisch.ex DC.) C.Koch), Alkekengi_officinarum Moench (Ph. alkekengi L.), Urtica
dioica L.) farmakopeyaya daxil olan rosmi dorman bitkisidir (Mehdiyeva, 2011; 2021,
MexTueBa, 3etinanosa, 2013; depuangec, 2019).

Bunlardan 8-i (Rhus coriaria L., Betula pendula Roth (B.verrucosa Ehrh.), Diospyros lotus
L., Castanea sativa Mill., Crocus speciosus Bieb., Ficus carica L. (F.hyrcana Grossh.), Punica
granatum L., Taxus baccata L.) nadir vo itmok tohliikasinds olan ndvlors aiddir (Azarbaycan
SSR-in Qirmiz1 Kitabi, 1989; Azorbaycan Respublikasinin Qirmizi kitabi, 2013; Mommaodov,
Isgondor, Talibov, 2014).

Aparilan areoloji analiz naticosindo miioyyon edilmisdir ki, dorman shomiyyatli bitkilordon
Zongilanda 41 ndv, Xocavonddo 37 ndv, Agdamda 35 ndv, Fiizulido 34 nov, Susada 30 ndv,
Kolbacards 29 nov, Caobrayilda 18 nov, Laginda 14 ndv, Xankondindo 4 név, Qubadlida 3 nov,
Bordado 3, Tortords 2 ndv, Xocalida 1 nov yayilmisdir (Herbari malumati).

Hipsometrik analizin noticosino osason, todqiqat orazisino daxil olan ovaligda 7, orta dag
qursaginda 19, asag1r dag qursaginda 15, yuxar1 dag qursaginda 13, subalp qursaqda 7, alp
qursaqda 2, ovaligdan subalp qursaga godor 8, ovaligdan orta dag qursaga qodor 29, orta dag
qursagindan yuxari1 dag qursagina qodor 2 ndv yayilmisdir. Qeyd edok ki, eyni bir ndv bir nega
fitosenoloji qrupda yayila bilor (Diagram 1).

B Ovaliqda
B Orta dag qursaginda
B Asag1 dag qursaginda
B Yuxari dag qursaginda
B Subalp qursaqda
B Alp qursaqda
Ovaligdan subalp qursaga

gador

Ovaliqdan orta dag
qursagina qador

Orta dag qursagindan
yuxar1 dag qursagina qador

Diagram 1. Tadqiq olunan dorman shomiyyatli bitkilorin dag qursaqlari tizro paylanmasi
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Todqiq olunan dorman ohomiyyatli bitkilorin hoyat formalarinin tohlilino osason miioyyon
edilmisdir ki, ot bitkilari - 77 név (o ctimladan, birillik - 9, ikiillik - 11, ¢coxillik - 50, bir va ya
ikiillik - 7), kol bitkilari - 5 ndv, yarimkol bitkilar - 2 ndv, agac bitkilari - 6 ndv, agac vo ya kol
bitkilori - 9 ndv, kdkiimsov bitkilor 6 nov togkil edir (Diaqram 2).

m Birillik

m [kiillik

= Coxillik

B Bir vo ya ikiillik

m Kol

¥ Yarimkol

B Agac

B Agac vo ya kol
Kokiimsov bitkilor

Diagram 2. Tadqiq olunan dorman shomiyyatli bitkilorin hoyat formalari

YEKUN

Qarabag vo Sorqi Zongozur iqtisadi zonalarinda yayilan dorman ohomiyyotli bitkilor 44
fosilo, 101 cins vo 109 ndvlo tomsil olunurlar. Todqiqat orazisindo yayilan 23 nov
farmakopeyaya daxil olan rosmi dorman bitkiloridir. Dorman ohomiyyatli bitkilordon 19 névii
modoni bitkilorin yabani1 ocdadlaridir. Onlardan 9-u Azorbaycanin biitiin bolgolorindo okilib-
becorilon (kulturada) névlordir. 8 ndv iso nadir vo itmok tohliikosi olan ndvlors aiddir.
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JIEKAPCTBEHHBIE PACTEHUA KAPABAXA 1 BOCTOYHOT O 3AHI'E3YPA

AlbIH Acxeposl*, T'ronenn Ky.JmeBaz, Kamaina MaMMeIlbflpOBaz, Aiibenu3 l“ycey"moml3
YUnemumym 6omanuxu Munucmepemesa nayku u o6pazosanus Asepbaiioscanckoti Pecny6uuxu
2 Uncmumym cenemuueckux pecypcos Munucmepcmea nayku u 06pazoeanus
Aszepbatiodicanckoui Pecnybnuku
3 4sepbatioocanckuii [ocyoapemesentviii Aepaphviii Viusepcumem

B crarpe paccMOTpeH TaKCOHOMHYECKHN COCTaB JIEKAPCTBEHHBIX PACTEHHUM, pacIpOCTPaHEHHBIX B
Kapabaxckoit (ropox XankeHmu, ArmkaOeauHckui, Armamckuii, bapauackuii, QOU3yIHHCKUH,
Xomxanuackull, XomxaBenackud, [llymmHckuit u Teprepckuii paiionsl) m BocrouHo-3aHresypckoit
(xeOpamnbsckuit, Kenbbamxapckuii, ['yOoammuuckuit, JlaunmHcKkMii W 3aHTWIAHCKUHA palOHBI).
DKOHOMHUYECKOH 30HaxX. JIekKapcTBEHHO BaKHBIE pacTeHus (29 BHIIOB) Halle BCTPEUAlOTCS B paioHAX [0
cpemHeropHoro mosica. Ha ocHoBaHMM aHallM3a KU3HEHHBIX (DOPM yCTaHOBIICHO, YTO JTOMHHHPYIOIIUMU
SIBJISIIOTCSI TPABSHHUCTBIC pacTeHus. beuto ycranosneno, uro 6onee 23 BunoB (Cotinus coggygria, Rhus
coriaria, Carum carvi, Daucus carota, Foeniculum vulgare, Cichorium intybus, Inula helenium, Silybum
marianum, Tussilago farfara, Berberis vulgaris (B. orientalis), Ecballium elaterium, Dryopteris filix —
mas, Melilotus officinalis, Hypericum perforatum, Melissa officinalis, Mentha longifolia, Origanum
vulgare, Althaea officinalis, Peganum harmala, Plantago major, Rubia tinctorum (R.iberica), Alkekengi
officinarum(Ph. alkekengi), Urtica dioica) pacmpocTpaHeHHBIX Ha WCCIEIOBAHHONW TEPPUTOPHH,
SIBIISTIOTCS  OPUIIMATBHBIMU JIEKAPCTBCHHBIMU PACTCHUSMH, BKJIFOUYCHHBIMH B (hapmakoriero. B cratbe
MPEJICTABICHO BIUSHUE OJTHX pPACTCHWH Ha OpPraHU3M UYeloBEeKa M CIOCOO0 WX WCIOJIB30BaHUS.
VYcranoieHo, uro 19 BumoB nexkapcTBeHHbIX pacteruii (Rhus coriaria, Apium graveolens, Carum carvi,
Daucus carota, Asparagus officinalis (A. caspius, A. polyphyllus), Artemisia absinthium, Berberis
vulgaris (B. orientalis), Humulus lupulus, Lathyrus pratensis, Melilotus officinalis, Castanea sativa,
Mentha longifolia, Ficus carica (F.hyrcana), Punica granatum, Crataegus pentagyna (incl. C.atrofusca),
Cydonia oblonga, Prunus domestica, Rubus caesius, Pyrus salicifolia), pacmpocrpaneHHBIX Ha
TEPPUTOPUH UCCIICIOBAHUS, SBISIOTCS TUKAMU COPOJANYAMH KYJIbTYpHBIX pacTeHui. M3 nexapcTBEeHHBIX
pacrenmii 9 BumoB (Anethum graveolens, Petroselinum crispum, Calendula officinalis, Trigonella
foenum-graecum, Ocimum basilium, Rosmarinus officinalis, Papaver somniferum, Prunus cerasus,
Prunus domestica) kynbTUBHpYIOTCS BO BCex pernoHax AsepoOaiimkana. 8 Bunos (Rhus coriaria, Betula
pendula (B.verrucosa), Diospyros lotus, Castanea sativa, Crocus speciosus, Ficus carica (F.hyrcana),
Punica granatum, Taxus baccata) oTHOcATCS K peIKMM M HaXOZSIIHMCS IO YTPO30¥ MCUE3HOBEHIS
BHJIAM.

Knioueevie cnosa: Azepbaiioscan, Kapabax, nekapcmeennvie pacmenus, cemeiucmso, poo, 6uo

MEDICINAL PLANTS OF KARABAKH AND EAST ZANGEZUR

Aydin Asgarov'’, Gunel Gulieva®, Kamala Mammedyarova®, Aybeniz Huseynova®
YInstitute of Botany, Ministry of Science and Education of Republic of Azerbaijan
“Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan
$Azerbaijan State Agrarian University

The article provides a taxonomic composition of medicinal plants distributed in Garabagh economic
zone (Khankendi city, Agjabadi, Aghdam, Barda, Fuzuli, Khojaly, Khojavend, Shusha and Tartar
regions) and East Zangezur economic zone (Jabrayil, Kalbajar, Gubadli, Lachin and Zangilan regions).
Medicinal plants are more abundant in areas up to the middle mountain belt (29 species). Based on the
analysis of life forms, it was found that grass plants are more dominant. They are the official medicinal
plants included in the 23 species (Cotinus coggygria, Rhus coriaria, Carum carvi, Daucus carota,
Foeniculum vulgare, Cichorium intybus, /nula helenium, Silypum marianum, Tussilago farfara, Berberis
vulgaris (B. orientalis), Ecballium elaterium, Dryopteris filix — mas, Melilotus officinalis, Hypericum
perforatum, Melissa officinalis, Mentha longifolia, Origanum vulgare, Althaea officinalis, Peganum
harmala, Plantago major, Rubia tinctorum (R.iberica), Alkekengi officinarum( (Ph. alkekengi), Urtica
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dioica) of pharmacopeia distributed throughout the study area. The article describes the effect of these
plants on the human organism, the procedure for their use. It was established that 19 species (Rhus
coriaria, Apium graveolens, Carum carvi, Daucus carota, Asparagus officinalis (A. caspius, A.
polyphyllus), Artemisia absinthium, Berberis vulgaris (B. orientalis), Humulus lupulus, Lathyrus
pratensis, Melilotus officinalis, Castanea sativa, Mentha longifolia, Ficus carica (F.hyrcana), Punica
granatum, Crataegus pentagyna (incl. C.atrofusca), Cydonia oblonga, Prunus domestica, Rubus caesius,
Pyrus salicifolia) - of medicinal plants spread in the research area are wild relatives of cultivated plants. 9
species (Anethum graveolens, Petroselinum crispum, Calendula officinalis, Trigonella foenum-graecum,
Ocimum basilium, Rosmarinus officinalis, Papaver somniferum, Prunus cerasus, Prunus domestica) of
medicinal plants are cultivated in all regions of Azerbaijan. 8 species (Rhus coriaria, Betula pendula
(B.verrucosa), Diospyros lotus, Castanea sativa, Crocus speciosus, Ficus carica (F.hyrcana), Punica
granatum, Taxus baccata) belong to rare and endangered species.

Keywords: Azerbaijan, Garabagh, medicinal plants, family, genus, species
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NAR KOLLARININ FORMALASDIRILMASI VO BUDANMASININ
BiOLOJI OSASLARI

ILHAM QARAQURBANLI*, VAHID OLIYEV
Azarbaycan Respublikasi Kond Tasarriifati Nazirliyi Meyvacilik va Cay¢ilig Elmi-Todgiqat Institutu,

Quba rayonu, Zardabi qasabasi
mceti1l926@gmail.com

Mbaqalads respublikamizda meyva baglarimin iimumi sahasinin son bes ildo artimi, ayri-ayrn
meyva qruplar iizra pay bolgiisii, subtropik bitkilor arasinda xiisusi ¢cokiys malik olan nar bitkisi
baglarinin iimumi sahasi haqqinda malumat verilmisdir. Subtropik meyva bitkilori arasinda 6ziina
maxsus xiisusi ¢akisi olan nar bitkisi 22,6 min hektar, daha dogrusu subtropik meyva bitkilorinin
iimumi sahasinin 50,3%-i miqdarinda paya malik olmaqgla birinci siradadir. Son illords
respublikamizda narc¢iligin inkisafina xiisusi diqqot yetirildiyi, yeni okmalor (intensiv tipli)
hesabina nar baglan altinda sahslorin genislondirilmasi va avvalki illoro nisbaton nar mahsulu
ixracinin 4,8 dofs artaraq 2690,5 tona catdirildig: qeyd edilmisdir. Bununla yanasi olaraq maqalads
nar bitkisinin bioloji xiisusiyyatlori, kollarinin formalasdirilmasi, budanmasi va cavanlasdirilmasi
texnologiyasi iizra 9lds edilmis naticolorin atrafh tahlili verilmisdir. Miisyyan edilmisdir ki, budama
nar kollarmin boyunu tonzimlomakls yanasi, yaxsi inkisafa malik skelet vo yarimskelet budaglarin
amoald galmasing komak edir, uzundisicikli ¢icoklorin vo keyfiyyatli meyvalorin miqdarim artirir.
Uzun illor arzinds aparilmis tadqiqat islorinin naticaloring asasan nar bitkisinin seyrok cotir tipino
malik olan sortlarinda (Sah nar, Ag sirin, Sirvan, Cohray1 Xaldan, Sirin nar, Vesna, Mardokanh va
S.) — zaif budama, six ¢atir tipina malik olan sortlarda isa (Cohray1 Giiloysa, Bala Miirsal, Nazik
qabiq, Qirmiz1 qabiq, Azarbaycan, Qirmizi Giiloysa, VIRNe:1, Selli molasi, Iridonali v s.) - orta
budama aparilmasi, yiiksok vo keyfiyyatli meyvo mahsulu sldo etmoak iiciin nar kollarina qis1 sort
ke¢mayan bolgalorda tokgovdoali, qis1 nisbatan saxtah va sart kecan bolgalorda ise dordgovdali forma
verilmasi moqsadouygun hesab edilir. Eloco do suvarma suyu ilo tam vo yaxsi tomin olunmus
arazilorda salinmis nar baglarinda agaclar altigovdsli kol formasinda formalasdirila bilar.

Acgar sozlari: subtropik bitkilor, nar, bag sahasi, formaverma, budama, mahsul istehsali

GIRIS

Respublikamizda meyvo baglarinin timumi sahosi 2017-ci ilo nisbaton son bes il orzindo
29,7 min hektar vo ya 63,8% artaraq 185,1 min hektardan 2021-ildo 214,8 min hektara ¢atmus,
iimumi meyvo mohsulu istehsali 1172,6 min ton togkil etmisdir.

Olko {izro {imumi meyvo baglarinin 41,8%-ni qorzokli meyvo bitkilori baglari, 20,9%-ni
subtropik, 19,5%-ni tumlu, 13,9%-ni ¢oyirdokli, 2,7%-ni sitrus va 1,2%-ni isa sair meyva baglari
toskil edir.

Subtropik meyva bitkilori arasinda 6ziinomoxsus xiisusi ¢okisi olan nar bitkisi 22,6 min
hektar, daha dogrusu subtropik meyva bitkilorinin {imumi sahasinin 50,3%-i miqdarinda paya
malik olmagla birinci siradadir.

2022-ci ilin avvalino 6lkodo nar baglarinin {imumi sahosi 22616,6 hektar olmus, bunun da
363,3 hektarim1 yeni okmolor toskil etmisdir. Yeni okmolorin 254,6 hektar1 ononovi vo 108,7
hektar1 iso intensiv tisullarla okilmisdir. 2022-ci ildo 6lkomizdon 2690,5 ton hocmindo nar
mohsulu ixrac edilmis, ovvolki illoro nisboton artim 4,8 dofo toskil etmisdir (Azorbaycan
Respublikasinin Dovlot Statistika Komitosi, Azorbaycan Kond Tasarriifat1 (Statistik macmuo),
2022).

Son iller respublikamizda narciligin inkisafina xiisusi diqqet yetirilir, nar baglarinin sahasi
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genislondirilir vo 6lkonin Sirvan vo Diizon Qarabag regionlarinda genis torpaq saholorino malik
boyiik nar¢iliq tasarriifatlart yaradilir.

Meyvagiliyin inkigaf programina uygun olaraq respublikada nar baglarinin iimumi sahasinin
28,0 min hektara catdirilmasi nozords tutulmusdur.

Nar bitkisindon yiiksok keyfiyyatli vo sabit meyvo mohsulu oldo edilmosindo digor
aqrotexniki becormoa todbirlori ilo yanasi, nar bitkisinin diizgiin formalagdirilmas1 vo
budamasinin ¢ox boylik ohomiyyati vardir. Bu baximdan nar bitkisinin formalasdirilmasi va
budama iisullarinin iglonib hazirlanmasi bdyiik shomiyyat kasb edir. Bu isi diizgiin aparmagq {igiin
nar bitkisinin botaniki vo bioloji xiisusiyyatlorini bilmok lazimdir (Mommaoadov, 2009;
Kahramanoglu, 2005).

Nar - hindurliyd 3-5 m olan, giiclii budaglanan kol bitkisidir. Budaglar1 ¢ilpaq, garsi-
qarstya duran, uc hissasi daha az budaqlanandir. Yarpaqlar: sado, lansentvari, zoglarda vo budaq
rozetlorindo qarsi-qarsiya yerlogir. Cigoklori iri, al-qirmizi rongli, ikicinsli, tok-tok vo ya dosto
soklinda olur. Dasto halinda olan ¢icoklor payizda inkisaf etmoys baslayaraq yazda inkisafini
bitirir, may ayinda ¢i¢okloyir vo osas mohsulu formalasdirir. Tok-tok olan ¢igoklor iso may aymin
ikinci yarisinda zoglarin ucunda omolo golir, daha gec yetison kicik meyvalor amolo gatirir.
Yalniz bardaga oxsar uzun disicikli cigoklor (disiciyi erkokciklordon daha uzun vo ya onlara
barabar olan) meyvalar amolo gotirir, digarlori — qisa disicikli zongvari ¢igaklor isa mohsul amalo
gotirmirlor. Yumurtaligin erkon inkisafi morholosindo embrion cantalarinin degenerasiyasi ilo
olagodar olaraq hamin ¢i¢oklor mayalandirma qabiliyyatine malik olmur, bu sababdan biitiin qisa
disicikli ¢igoklor tokiiliir. Nar meyvosi - bork toxumlari olan ¢ox donsli yalangi gilomeyvalordir,
toxumlar1 sirali vo soffaf lotin igorisinds yerlosir (Hasonov, 2011).

Nar bitkisi tam barvermo dovriino godor yeddi sira budaglanma omolo gotirir. Bu zaman
daha ¢ox mohsuldar {i¢iincii, dordiincii vo besinci sira budaqlanmalardir. ©On ¢ox tumurcugqlar,
yarpagqalr, cigoklor vo meyvolor bu budaqglarda formalasir. Zoglarin migdar1 vo uzunlugunun
artimi tam mohsula diismo dovriino godor daha intensiv gedir. Belo ki, Bala Miirsal sortunun 8
yash agacinin ¢otirindo 1800-don ¢ox budaq olur, movsiim orzinds onlarda 1650-don ¢ox zog vo
60350 yarpaq omolo golir. Beloliklo, nar agacinin ¢otiri ¢ox budaqlanir vo yarpaglanir.
Boylimonin inkisafi osason ¢otrin orta vo yuxari hissolorindo bas verir. Oksar birillik vo ikiillik
zoglar budaqlarin orta vo yuxari hissolorinds amolo golir. Meyvo omals gotiron zoglar osason
cotirin konar1 vo ortasinda yerlogon, 10-25 sm uzunlugunda olan giiclii vo yaxs1 inkisaf etmis
birillik va ikiillik budaqglarda inkisaf edir. Zoglarda qoltuq tumurcuglar1 yazda amals galir vo 6z
inkisaflarin1 yayda tamamlayirlar (Qurbanov, 2019; Kahramanoglu, 2005).

Nar isigseveon bir bitkidir. Gliclii vo saglam inkisafi aldo etmok, normal c¢igcokloma vo
mohsulvermoni tomin etmok {i¢iin nar agacinin ¢atiri yaxsi isiqlanmali vo havalanmalidir.

MATERIAL VO METODLAR

Todqgigat islori Meyvagilik vo Cayciliq Elmi-Todgiqat Institutunun Goycay Dayaq
Montogosindo yerino yetirilmigdir. Tocriiba baginin imumi sahosi 1,5 ha olub, bitkilorin okin
sxemi 5x4 metrdir.

Todgigatin obyekti kimi seyrok ¢atir tipino malik — Sirin nar, Vesna, Mordokanli sortlar1 vo
s1x ¢otir tipino malik Azarbaycan, Cohray1 Giiloyse vo Qirmizi Giildyse sortlar1 gotiiriilmiisdiir.
Formavermo sistemino uygun olaraq kollarda budama ilk yazda, tumurcuqlar agilana qodor
aparilmigdir.

Todgigat islori meyvogilik lizro Umumi qobul edilmis metodikalar osasinda yerino
yetirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Nar bitkisi istehsal soraitindo yalniz vegetativ tisulla ¢iliklorlo artirilir. Bitkilor tingliklordo
yetisdirilir. Birinci ili ¢iliklords sifir diiziiliislii bir vo ya iki vo daha ¢ox zog amaolo golir, 2-ci vo
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3-cii diiziiliis budaglar formalasir. Belo ki, ¢ilikloma tiglin miixtolif keyfiyyotli oduncaga malik
zoglardan istifads edildiyina gore biitlin tinglor eyni olmur. Yayin ikinci yarisindan sonra hamin
bitkiloro daha dogrusu tinglora qulluq edilir, daha ¢ox six ¢otiro malik tinglordo seyratlmo
aparilaraq lazimi1 miqdarda budaq saxlanilir. ©Olverisli iqlim soraitindo vo diizglin aqrotexniki
qulluq edildikdos tinglor standart Slgiiya catir, 70-75 sm hiindiirliiyo malik olmagla, homin ili
onlarla bag salmaq olar. Standart ol¢iiyo ¢atmamis kollar tingliklordo saxlanilir. Tinglikds
saxlanilmis bu kollarda ikinci ili giiclii boya malik yeni zoglar omoalo golorok, kecon il inkisaf
etmis budaqlar iiclin sixliq yaradir. Bu sababden ikinci ilin yazinda tinglorin (kollarin) yertistii
hissosini kosmok vo inkisaf etmis kok pohrolorindon yeni bitki formalasdirmaq moqsode-
uygundur.

Qi1s1 milayim vo sart kegmoyon bolgalords kollarin (tinglorin) tinglik sahasindon ¢ixarilaraq
bag sahasina okilmasi, temperaturu doyiskon vo sabit olmayan bolgalords ise kollarin payizda
tinglikdon cixarilaraq miivoqqoti saxlama yerino basdirilmasi vo yazda bag sahosino okilmasi
maslohat bilinir.

Tingloro daimi yerino-baga okildikdon sonra forma verilir. Tok govdoli agac kimi nar bitkisi
alcaq stambli agac soklindo formalagdirilir. Bu mogsadlo nar kolunda on giiclii vo yaxsi inkisafa
malik bir adod skelet budaq (zog) segilorok saxlanilir vo galanlar1 kasilorok koldan cixarilir.
Secilorok saxlanilmis skelet budagr 20 sm hiindiirliiylinds (yer sothindon) yan budaqlardan
tomizlonir, giiclii yan zoglar aldo etmok mogsadilo uzunlugunun 1/3-1 gqodarinds godsldilir, onun
lizorindo omolo golmis vo torpaq sothindon 40 sm hiindiirliikkdo olan 4-5 odod budaq segilorok
agacin birinci diiziiliis yarimskelet budaglari, onlar {izorinds ikinci diiziiliis budaqlar vo belsliklo,
novboti diiziiliis budaqlar formalasdirilir. Yarimskelet vo diger budaqlar asas budagin har iki
torofindo biri-birindot miioyyon masafodo yerlosmolidir. Hor bir novbati diiziiliis ovvalki budaq
diiziiliisiine tabe olmalidir.

Tok govdali bitkilor ¢ox govdali bitkilora nisboton daha az mohsuldardir, lakin meyvalori
daha iri olur. Bu {isulla formavermo osason qis1 sort kegmoyon bdlgolordo istifado olunur.
Olkomizin bir ¢ox nar baglarinda hiindiir stambli (gatiri torpaq sothindon 1-1.5 m hiindiirliikdo
yerlogon) tok gbvdoli forma genis yayilmisdir, lakin hiindiir stamb ¢otrin hacminin (asag1 vo orta
hisso) hiindiirliiyiinii azaldir vo bu sobobdon mohsuldarliq azalir.

Genisgovdoli nar kolunun formalasdirilmasina 4 saglam, yaxsi inkisaf etmis pohralorlo
(govdalor) baslanilir vo onlar simmetrik olaraq biri-birindon on az 5 sm (on yaxsisi 10 sm)
mosafodo yerlogmolidirlor. Biitiin gdvdolor bu sortloro cavab vermirso, onlar kosilir, onlarin
ovozino bagda kok pohrolorindon omolo golon pohralordon yeni govdolor formalasdirilir. Bozi
tosarriifatlarda gostarilon taloblora amal etmadaon tinglikdon alinmis tinglords okin ilinds 4 skelet
budagi (govdoni) saxlamaga c¢alisirlar. Ancaq ¢ox yaxin mosafodo yerlogon govdolor bir-biri ilo
stirtiiliir, birlikde boyiiyiir, daha dogrusu bir-birino sarinirlar. Bu vaziyyatds 3 gévds saxlamaq
daha yaxsidir. Osas govdolor yer sothindon ovvalco 20 sm, tam meyvoyadiismo dévriine godar iso
40 sm hiindiirliikde tomizlonir. Hor osas gdvdodo ardicil olaraq 4-5 odod birinci diiziiliis
yarimskelet budagi, onlar iizorindo 4-5 odod ikinci, daha sonra {igiincli vo ndvboti diiziiliis
yarimskelet budaqlar1 yaradilir. Biitiin budaqlar agacda asas budaqglarin har iki torofine diizgiin
yerlosdirilmolidir ki, ¢otirin hor hansi bir hissosino is1q vo hava asanliqla daxil ola bilsin.
Birgovdoli kola nisboton dordgdvdali kolda mohsulveran budaqlar daha ¢ox oamolo golir. Qi1 sort
olan illordo (soyuq kiiloyin istiqgamatindon asili olaraq) boazi hallarda 1-2 gévdo saxtaya moruz
qalir, digorlori iso hayat gabiliyyatini qoruyub saxlayirlar. Saxtaya moruz qalmis asas govdolor
daha gucll inkisafa malik pohralorlo avoz olunur, onlar ikinci vo lgiincii il mohsul vermoya
baglayirlar.

Alt1 govdoyo malik nar kollarini kifayat godor suvarma suyu olan orazilordo becormok daha
magsadauygundur. Quru iqlime malik Abseron soraitinde altigdvdasli nar kollarinda yaxsi boy va
bu sobobdon yaxs1 mohsul aldo edilmomisdir.

Azorbaycanin bir ¢ox bolgalorinde (hoyatyani saholorde vo bozi sonaye baglarinda) 15-25
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govdoyo malik ¢oxgdvdali nar kollart becarilir. Bu kollarda bitkilor ¢ox six yerlosir. Bioloji vo
fizioloji baximdan miixtolif yas morhalasindo olan va bir ¢ox doyera malik budaqlar osason
cotirin orta vo asagi hissosindo omolo golir. Sixligin yaratdigi kdlgonin tosiri noticosindo bu
budaqlar vaxtindan avval quruyaraq mohv olurlar. Bu proses zaif aqrotexniki qulluq naticesindo
daha da giiclonir, bundan olavo meyvalor osason ¢otirin otraf hissasindo yerlosir; onlarin hocmi
kicilir, dordgovdali kola nisbaton mahsuldarlig1 asag1 olur. Meyvalor va budaqlar tez-tez xastalik
vo zararvericilorlo sirayatlonirlor. Yalniz bitkiloro vo torpaga digqgotli qullug, miintozom vo bol
suvarma keyfiyyotli meyvo mohsulu oldo etmoyo imkan yaradir. Nar bitkisinin ¢oxgdvdali
formada becorilmosi mogsodouygun deyildir.

Nar kollarinin budanmasi, bitkinin biolji xiisusiyyatlori, tabii iqlim soraiti va totbiq olunan
aqrotexniki becormo todbirlori nozoro alinmaqla, yalniz nisbi siikunot dovriindo - yazda, qisi
dayaniqgli isti olan rayonlarda isa - payizda va qis-yaz dovriinds aparilir.

Budama, seyroltmo, gddsltmo, ucvurma vo digor omoliyyatlart 6ziindo birlosdirir. Catirin
cox sixligi bitkids normal olaraq boy artimlarinin, daha dogrusu birillik zoglarin omalo
golmasino monfi tasir gdstorir vo bu sobabdon kollarin mohsuldarligi azalir. Budama miintozom
olaraq yaxst mohsul aldo edilmasins, mohkom skelet vo yarimskelet budaqlarin yaradilmasina,
cotirin y1gcamhifina, davamliligina vo saxtaya davamliligina xidmot etmolidir. Budama
budaqglarin boyunu tomizloyir, yaxsi inkisafa malik budaqglarin amolo golmesine komok edir,
uzundisicikli ¢i¢oklorin vo yaxsi meyvolorin miqdarimi artirir. Seyroltmo zamani qurumus,
sinmis, zodolonmis, ¢atrin daxiline inkisaf etmis, bir-birino yaxin mosafods yerlogmis vo nisbaton
daha yash budaqlar, eloco do sulu zoglar kasilorok konarlagdirilir. Cotirin orta hissosindo vo
konarinda daha yaxsi inkisaf olduguna goro burada seyraltmo xiisusilo vacibdir. Giiclii seyraltmo
coxlu sayda qiivvatli boya malik zoglarin omoalo golmosino sobob ola bilir ki, bu da mohsulu
azaldir, bu sobabdon do seyroltma orta saviyyado aparilmalidir. Cotirin tipino uygun olaraq
seyrok ¢otiro malik olan sortlarda (Sah nar, Ag sirin, Sirvan, Cohray1r Xaldan, Sirin nar, Vesna,
Mordokanlt va s.) — zaif, six ¢otiro malik olan sortlarda iso (Cohray1 Giildyso, Bala Miirsal, Nazik
qabiq, Qirmiz1 gabiq, Azorbaycan, Qirmizi Giildyso, VIRNe:1, Selli molosi, Iridonali vo s.) — orta
budama aparilir.

Nar bitkisindo ¢oxlu sayda yatmis tumurcuqlar olur, onlar uzunémiirlii vo gec qocalan
olmagla, ¢ox asan formada aktiv inkisaf voziyyotino keg¢moklo sulu zoglar omolo gotirmo
qabiliyyotino malikdirlor. Onlar osason skelet vo yarimskelet budaglarda, nadir hallarda iso
yuxart diiziiliis budaqlarda omolo golirlor. Sulu vo giiclii inkisafa malik zoglar bozi hallarda
cotirin hoddindon artiq bdylimosino, sixlagmasina, nar kolunun deformasiyaya ugramasina vo
mosulun giiclii olaraq azalmasina sobob olur. Onlar1 hor il omolo goldikdon sonra kosmok,
bozilorini isa ¢atirin hor hansi bir hissosini vo yaxud ¢ilpaglasmis skelet vo yarimskelet budaqlar
borpa etmok iigiin saxlanilir.

Cotirin periferiyasindan konara ¢ixan giiclii inkisaf etmis zoglar, seyrok ¢otirli kollarda zoif
boya malik va ¢ilpaglasmis budaqlar qisaldilir. Budaglarin uzunlugundan asili olaraq qisaltma
giiclii, orta vo zoif ola bilar. Adoton nar bitkisinin budaqlari, onlarin uzunlugunun 1/3 hissasi
qodori, orta soviyyado qisaldilir. ©gor ¢otirdo ¢oxlu sayda bir-birino yaxin mosafods yerlogon
uzun budaglar olarsa, nar kolunda qisaltma ilo yanas1 seyraltmoni do yerino yetirmok lazimdir.

Nar kollarinda ¢oxlu sayda omolo golmis kok pohrolorini vaxtasiri olaraq tomizlomok
lazimdir. K&k pohralori tez boylidiiylino géro bozi hallarda kolda haddindon artiq sixliq yaradir
vo onun zoiflomasine sobab olur. 2-3 ildon sonra skelet vo yarimskelet budaqlar sixilmig
voziyyoatdo galdigina gora zoifloyir, mohsuldarliq koskin suratdo azalir. Oksor nar baglarinda kok
pohralari, kotiikciik saxlanilmagqla ilde bir dofo (yazda vo ya payizda) kosilorok tomizlonir.
Novboti ildo saxlanilmis kotiikcliklordon yeni pohrolor omolo golmoyo baslayir. Bu halin
tokrarlanmamasi tigiin kok pohralori amale galdikca asasindan, gdvdaye vo ya kdklors lap yaxin
yerdon kosilorok gotiiriilmalidir.

Ayri-ayr1 budaqglarin qurumasi, gévdslerin (budaglarin) inkisaf giicliniin vo mshsuldarligin
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azalmas1 zamani nar kollarinda cavanlagdirici budama aparilir. Qurumus budaglar (gévdolor)
saglam, yan budaq lizorindon 2-3 illik vo daha ¢ox yash oduncaga kosilir. Kasilmis hisso bag
bicagi ilo tomizlonir vo homin hissoys bag molhomi (petrolatum) siirtiiliir. Cavanlasdirmadan
sonra bir ne¢o zoglar amolo golir ki, onlardan biri vo ya ikisi saxlanilir, qalanlari iso kosilorok
gotiirtliir. Kollarin ¢otrini formulasdirmagq iigiin sulu zoglardan da istifado etmok olar. Yiiksok
zog omologotirmo xiisusiyyatino géra vo yeni zoglarin intensiv bdyiimosi hesabina nar kolunun
yeriistli hissosi vo mohsuldarliginin tez barpast miimkiindiir.

Mbohsuldarligin giiclii azalmasi, bdyilimanin zsiflomasi vo ya budaqlarin uclarinin qurumasi
dovriindo nar kollar1 tam cavanlasdirilir. Bu zaman nar kolunun yeriistii hissosi torpaq sothi
saviyyasinda tam olaraq kasilorok gotiirtiliir.

Ogor kolu cavanlagdirma aparilan ili barpa etmok istoyirikso, onda cavanlagdirilmasi nozordo
tutulmus kolda ovvelcadon, 2-3 il orzindo tolob olunan miqdarda kok pohralori saxlamaq
lazzimdir. Horgah cavanlagdirma {i¢iin ilkin hazirliq islori aparilmayibsa, yeriistii hissonin
kasilmasindan sonraki birinci ilindo ¢oxlu sayda kok pohrolori omals golir ki, onlardan yaxs1
inkisafa malik dord odadi segilorok saxlanilir vo dordgévdali nar kolu formalasdirilir, qalanlar
iso kosilorok gétiiriiliir. ikinci ildon baslayaraq kollardan mohsul oldo edilir, ndvbati iigiincii-
dordiinct illordo mohsul artir vo besinci ildo tam mohsul vermo dovrii baslayir.

YEKUN

Uzun illor arzindo aparilmis todqigat islorinin noticolorino osaslanaraq belo bir qonaoto
galmak olar ki, nar bitkisi ti¢lin alverisli torpaq-iqlim soraitine malik olan respublikamizda, nar
bitkisindon yiiksok vo keyfiyyotli meyvo mohsulu oldo etmok ii¢lin nar kollarina qis1 sort
kegcmoyan bolgolords tokgdvdali, qist nisbaton saxtalt vo sort kegcon bolgolords iso dordgdvdoli
forma verilmasi magsadouygundur. Suvarma suyu ilo yaxsi tomin olunmus arazilords okilmis nar
baglar altigdvdali kol formasinda formalasdirila bilar.
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BUOJIOTHYECKHUE OCHOBbBI ®OPMHUPOBAHUA U OBPE3KHN KYCTOB I'PAHATA

Hasxam Kapakyp6anabr*, Baxuax Anuen
Hayuno-uccredosamenvckuti uncmumym nio00800CMEd U 4aeeo0cmaed
Munucmepcmea cenvckozo xoszsicmea Azepoaiidxcanckoi Pecnyonuxu

B craTre npuBeeHb! CBeIEHNs O IPUPOCTE OOIIEH MIomaan MIOA0BEIX CaJ0B B HAIlIeH pecIryOiuKe
3a TOCJIEOHHE IISTH JIET, paclpelesicHUH A0JICH MO OTHAENbHBIM IUIOJOBBIM TpyIIaM, a Takxke oOmen
IUIOMIAI TPAHATOBBIX CaI0B, MIMEIOIINX OCOOBI Bec cpen CyOTpONMMYEeCKHX IUIOIOBBIX KynbTyp. Cpenu
CyOTpONHMYECKUX TIJIOJOBBIX KYNbTYyp TpaHAT HAXOAWTCA Ha MEPBOM MECTE, Ha €ro JOJII0 MPUXOAUTCS
22,6 ThIC. Ta, a ToyHee 50,3% oT oOmieil miomann CyOTPONMYECKUX IUIONOBBIX KyibTyp. Son illorde
respublikamizda nar¢iligin inkisafina xtisusi diqqot yetirildiyi, yeni oskmolor (intensiv tipli) hesabina nar
baglar1 altinda sahslorin genislondirilmasi va avvalki illara nisbaton nar mehsulu ixracinin 4,8 dofs artaraq
2690,5 tona catdirildig1 geyd edilmisdir. OTme4eHo, 4TO B TIOCIIETHUE TOABI PA3BUTHIO TPAHATOBOJICTBA B
Halledl pecrnyOnuke yzAensercs oco0oe BHUMaHHE, 3a CYET HOBBIX IOCAJ0K (MHTEHCHUBHOTO THIIA)
paciupsieTcsl IIOMaah TPaHATOBRIX CaloBH MoBeAcHUEeM 10 2690,5 ToHHE B 4,8 pasa 1Mo CpaBHEHHIO C
NPEbAYIIAMI TOAAMH YBEIIMYMBACTCS  OKCIIOPT TpaHAaTOBOM mpoxaykiuu. Kpome Toro, B cTarhe
MPUBOIUTCS MOAPOOHBIN aHAIN3 MOTYYCHHBIX PE3yJIbTaTOB 10 OMOJIOTHYECKUM OCOOCHHOCTSIM PacTeHUS
rpaHara, (OpPMHPOBaHHIO, OOpe3Ke W OMOJIAKMBAHHIO €ro KYyCTOB. YCTaHOBIIEHO, YTO TIOMHMO
pEeryIUpOBaHUsT BBICOTHI KYCTOB TpaHara, O0pe3ka crnocoOCTBYeT (OPMHPOBAHHMIO CKENETHBIX U
TTOJTYCKEJIETHBIX BETBEH C XOPOIINM Pa3BUTHEM, YBEIHYNBACT KOJUIECTBO JITUHHONECTHYHBIX IBETKOB U
KayecTBEHHBIX MJI0A0B. Ha ocHOBaHMU pe3yiabTaTOB MHOTOJIETHHX HCCIIECIOBaHUI OOpE3Ky IepeBhEB
HEOOXOAMMO TPOBOJUTH B COOTBETCTBHH C THIIOM KPOH — CJIabyI0 00pe3Ky y COPTOB C pa3peKEHHOM
kponoii (Illaxuap, Ar mmpun, Ulupsan, Po3oseiit Xannan, llupun wap, Becna, Mapaakannsl u ap.) u
YMEpPEHHYI0 00pEe3Ky Y COPTOB ¢ 3arylieHHoi kpoHoii (Po3oBsrii ['ynoiima, bana Mypcan, Ha3uk ka0yx,
KoipMbi3b1 kabyk, AsepOaiimkan, Keipmeiser I'yioiitma, BUPNe: 1, Illemnmun Menecu, Upunenenu u ap.). C
LEJBIO TONYYCHUsI BHICOKOTO W KaYeCTBEHHOTO YPOXKas, B PaliOHaX C YCTOHYMBBIMH TEILIBIMH 3UMaMU
1esiecoo0pa3Ho NMpHUIaBaTh IpaHaTy OAHOCTEOETbHYIO GOpPMY, a B paliOHaX ¢ OTHOCUTEIIEHO MOPO3HBIMU
U CYpPOBBIMH 3IMaMU CUMTAETCS 1eJIeCO00pa3HbIM IPUMEHSTh YETHIPEXCTBOIBHYIO (OpMY KpOHBI. Tarke
B TPaHATOBBIX CaJlaX, BBICAXKCHHBIX Ha XOPOIIO OOECIEUYEHHBIX MOJMBHOW BOJIOW y4dacTKax, JEpeBbs
MOKHO ()OPMHPOBATH B BHJIE IECTHCTBOJBHBIX KYCTOB.

Knrwouesvie cnosa: cyomponuieckue pacmenus, epanam, cadogulil yuacmox, Gopmuposka, obpesxa,
pacmenueso0Ccmao

BIOLOGICAL BASIS OF SHAPING AND PRUNING POMEGRANATE BUSHES

Itham Garagurbanl’, Vahid Aliyev
Scientific-Research Institute of Fruit and Teagrowing, Ministtry of Agriculture of the Republic of
Azerbaijan

The article provides information on the growth of the total area of orchards in our republic in the last
five years, the distribution of shares by individual fruit groups, and the total area of pomegranate
orchards, which has a special weight among subtropical plants. Among the subtropical fruit plants, the
pomegranate plant with its own specific weight is in the first place, having a share of 22.6 thousand
hectares, or rather 50.3% of the total area of subtropical fruit plants. It has been noted that in recent years,
special attention has been paid to the development of pomegranate cultivation in our republic, the
expansion of areas under pomegranate orchards due to new plantings (intensive type) and the export of
pomegranate products has increased by 4.8 times to 2690.5 tons compared to previous years. In addition,
the article provides a detailed analysis of the results obtained on the biological characteristics of the
pomegranate plant, the technology of forming, pruning and rejuvenating its bushes. It has been
established that, besides regulating the height of pomegranate bushes, pruning contributes to the
formation of skeletal and semi-skeletal branches with good development, increases the amount of long-
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toothed flowers and quality fruits. According to the results of the research conducted over many years, in
varieties with a sparse umbrella type of the pomegranate plant (Shah nar, White sweet, Shirvan, Pink
Khaldan, Shirin nar, Vesna, Mardakanli, etc.) - weak pruning, and in varieties with a dense umbrella type
(Chehrayi Guloysha, Bala Mursal, Nazik qabiq, Qurmizi qabiq, Azerbaijan, Qirmizi Guloysha, VIRNe:1,
Shelli melesi, irideneli, etc.) - medium pruning, in order to obtain a high and quality fruit yield, single-
stemmed in regions where winter is not harsh on pomegranate bushes, and in regions with relatively
frosty and harsh winters, it is considered appropriate to give it a four-stemmed form. Also, in
pomegranate orchards planted in fully and well-supplied areas with irrigation water, trees can be formed
in the form of six-stemmed bushes.

Keywords: subtropical plants, pomegranate, garden area, forming, pruning, crop production
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UOT 634.232:575.1/.2

GILAS (Prunus avium L.) NUMUNOLORININ BEYNOLXALQ
DESKRIPTORLAR 9SASINDA SOCiYYOLONDIRILMOSI

NATAVAN KOLONTOROVA, XOYALD KORIMOVA*, ILHAMO MIiRZOLIYEVA

Azarbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadliq pr., 155
xayalakerimova90@gmail.com

Tadqiqat materiah olaraq, Azarbaycamin Quba, Xacmaz, Soki, Agdas va Tortor rayonlarinda
becarilon, ayri-ayn tasarriifatlara, hayatyani sahalars, elmi todqiqat vo tacriiba bazalarina mansub
31 yerli, 34 introduksiya olunmus sort vo 9 yabam1 formadan ibarat 74 gilas niimunasindon istifado
edilmisdir. Toplanilmis 74 gilas sort va formalarimin saciyyslondirmo va qiymoatlondirma
malumatlarim toplaytb MMB-min torkibinds yaradilan gilasin saciyyslondirms bazasmna daxil
etmok iiciin beynolxalq sistemlors miiraciot edilmis, diinyada bu sahads istifado olunan
formatlardan 6rnok alinmisdir. 2017-2020-ci illards aparilan tadqiqat isindo miivafiq todqiqatlarin
naticasi (fenoloji miisahidalor, morfoloji analizlor, keyfiyyot gostoricilori, fizioloji analizlar) olaraq
beynoslxalq deskriptorlardan istifado etmoklo saciyyalondirmo vo qiymoatlondirms msalumatlar
toplanmisdir. Homin moalumatlar saciyyalondirma bazalar1 yaratmagq, golacakds seleksiya islarinda
va digar bitki tadqiqatlarinda istifado ii¢iin hazirlanmisdir. ilk dafs olaraq, gilas bitkisinin 74 sort
vd formasmin pasport deskriptor molumatlar1 beynslxalq standartlara asasan sonadlasdirilorok
Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun Moarkozi
Molumat Bazasina (MMB) verilmisdir. Beloliklo, Beynolxalq Biomiixtoliflik Institutunun tosis
etdiyi “Deskriptor sohifslori” standartina uygun 22 gostoriciys goro gilas bitkisinin slamat
kolleksiyas1 yaradilmisdir. Torafimizdon toqdim edilmis saciyyslondirms molumatlar1 yaradilmis
saciyyalandirmo bazasina uygun olaraq miifaviq qrupa aid alamat sahalari (agacin hiindiirlityii (m),
govdanin diametri (sm), ¢atirin diametri (sm), ¢atirin hacmi m’, ¢catirin formasi, cicokloma, agacin
moahsuldarh@, yarpagin uzunlugu, yarpagin eni, yarpaq saplagimin uzunlugu, meyvanin uzunlugu,
meyvanin eni, meyvd saplagimin uzunlugu, ¢ayirdayin kiitlasi, latin Kiitlosi, ¢ayirdoyin uzunlugu,
¢dyirdayin eni, meyvonin Kkiitlosi, meyvonin formasi, meyvonin rangi, dequstasiya qiymati,
dayamqliliq miiddati) iizro daxil edilmisdir. Hal-hazirda yaradilmis saciyyslondirms bazalarinda 74
gilas niimunasinin molumatlart mévcuddur. Gilas niimunalori haqqinda saciyyslondirma bazasinda
olan molumatlar iizorindo arasdirmalarin aparilmasi, qiymotli genlorin askarlanmasi1 vo baza
molumatlari ssasinda hesabatlarin aparilmasi olduqca faydahdir.

Acar sozlar: morfoloji, fenoloji, keyfiyyat gostoricilari, saciyyalondirma, gilas, malumat bazasi

GIRIS

Azorbaycanin 10 minillik okingilik tarixindo meyvo bitkilorinin becorilmasi, ohalinin arzaq
vo digor mohsullara tolobatinin 6donilmosindo miihiim rol oynamisdir. Ermanistan torofindan
isgal olunmus orazilordo vaxtilo Prunus cinsino aid olan meyvo bitkilori genis yayilmaqla ohali
torafindon istifads edilirdi (Skparov, 2018). Xalqumizin yaratdigl zongin v qiymatli xalq selek-
siyasi sortlarinin digor 6lkolor torofindon 6ziinilinkiilogdirilmosinin qgarsisini almaq iigiin bu sort-
lar haqqinda beynalxalq elmi ictimaiyyato asaslandirilmis molumatlarin verilmosi miihiim she-
miyyat kosb edir.

Dinyada aparilan ¢oxsayli todqiqatlarda meyvo bitkilorinin seleksiyasi vo qiymatlondiril-
mosi iizro mithiim addimlar atildig1 miioyyon edilmisdir. Beloliklo, genofond kolleksiya bag-
larinda qorunan bitki genetik ehtiyatlarinin istifadasi mévcud molumatlarin doracasindan va key-
fiyyatindon asilidir (Rubenstein, 2006). Frankel vo Soule genofond kolleksiya morkozlorinin
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konservasiyas1 vo istifadosi ilo bagli mogsodlori asagidaki kimi {imumilogdirmiglor: “Osas
moqsad bitkilori toplamaq olub, daha sonra iso onlarin itki vo xarab olmaya garst qorundugunu
gormok, bitkilori qiymatlondiro vo istifado edo bilonlorin timumi istifadesine vermokdir. Sonda
iso istifadogilorin xeyrina biitiin mdvcud qiymetlondirma qeydlorini emal etmok vo dorc et-
mokdir” (Frankel, Soule, 1981). Bitkilorin genetik ehtiyatlarinin saciyyslondirilmasi vo qiymat-
londirilmosi, Bioversity International (kegmis IPGRI) vo FAO torofindon toqdim edilon
deskriptor molumatlarini iimumilosdiron verilonlor bazasinin yaradilmasi, saxlanilmasi onlardan
istifadonin agaridir (Suni Archaka, 2016; Utpal Roy, 2017; Watkins, 1983). Seleksiyagilar vo
fermerlor torofindon daha da tokmillogsdirmo potensiali olan, eloco do fermerlor torofindon
istehsal vo marketing tligiin bilavasito istifado olunan xiisusiyystloro malik sortlarin miioyyon
edilmosi PGRFA-dan (Bitki Genetik Ehtiyatlarmn Qorunmasi vo Davamli Istifadesi) daha
somoarali istifadoni togviq etmok {iciin bir tisul 1di.1983-cl ildoFransanin Bordo sohori yaxin-
liginda yerloson Prunus Genetik Ehtiyatlar Morkozindo Prunus WG (Prunus isgi qrupu)
yaradilmis vo hazirda 39 6lkodon toplanmig 87 bitki miitoxassisi, kurator vo seleksiyacgilardan
ibarat toskilati ohato edir.

Azorbaycan Respublikasinin Genetik Ehtiyatlar Institutunun bir ¢ox Dayaq Mentagalorinda
meyvo bitkilori {izro todqiqatg1t vo seleksiyagilar torofindon todqiqat islori aparilir vo onlarin
aragdirmalarindan ¢oxlu molumatlar olds edilir. Cox tosssiif ki, bu kimi informasiyalar elektron
sokildo vahid bir bazaya birlogdirilmomis, xiisusilo seleksiyagilarin vo todqiqat¢ilarin istifado-
sindon kenarda qalaraq faydasiz molumatlar arxivine ¢evrilmisdir (I Milli Maruza, 2004).

MATERIAL VO METODLAR

Todqiqgat isindo Azorbaycanin Quba, Xagmaz, Soki, Tortor vo Agdas bolgolordo yayilmis
gilas bitkisinin sort vo formalarin1 bioloji miixtalifliyine vo biomorfoloji xiisusiyyaetlorino gors
saciyyalondirmok {i¢iin onlarin hiindiirliiyli, gévdesinin diametri, ¢otirin diametri 6lgiilmoklo,
cotirin formast vizual olaraq qiymotlondirilmigdir. Gilas bitkisinin biomorfoloji xiisusiyyatlori vo
tosarriifat gostaricilorinin toyini “Program and methodology of the study of varieties of fruit,
berry and nut crops” (1973) asasinda aparilmigdir. 74 gilas sort vo formalarinin saciyyalondirma
vo giymotlondirmo molumatlarindan ibarat informasiya sisteminin yaradilmasi {i¢lin beynolxalq
sistemlora miiracioat edilmis, diinyada bu sahados istifads olunan formatlardan 6rnok alinmisdir.
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Sakil 1. Gilas bitkisinin saciyyslondirms bazasina melumatlarin daxil edilmasi
Bu todqgigati gqiymotlondirmok {igiin diinya standartlarina uygun Avropa vo digor 6lkalorin gobul
etdiyi beynolxalq bitki deskriptorlarindan istifado edilmisdir. Beloliklo, har bir gilas niimunslori
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iiclin verilonlor bazasimma daxil edilon 22 olamot Oyronilmisdir. Todqigat isindo agac, yarpaq,
cicok, mohsul, meyvonin xarici vo daxili keyfiyyoti, fenologiyast kimi sociyyslondirmo vo
giymotlondirmo molumatlarindan ibarst parametrlor MS Excel codvallorindo hazirlanmisdir.
Molumatlart MS Excel codvallaring yerlogdirmok ii¢iin beynolxalq standartlara miiraciot edilmis,
diinya iizra bu sahodos istifado edilon formatlardan niimunolor alinmigdir.

MMB-da pasport deskriptor molumatlar1 vo genotiplorin saciyyalondirme molumatlar
beynolxalq standartlara uygun olaraq tortib edilorok MS Excel codvallorindo qeyd edilmisdir
(Saokil 1).

NOTICOLOR VO ONLARIN MUZAKIROSI

Todqgigat isi 2017-2020-ci illordo Azorbaycanin Quba, Xag¢maz, Soki, Tortor, Agdas
rayonlarinda yayilmisgilas bitkisinin 74sort vo formasi tizarinds aparilmigdir. Aparilan todqiqat
naticasindo Quba rayonunda 23, Sokids 26, Xa¢gmaz rayonunda 13, Tortor rayonunda 8, Agdas
rayonunda 4 gilas sort vo formalarinin becarildiyi miioyyan edilmisdir.

Tadqgiqat isimizds gilas (Prunus avium L.) niimunalori 22 slamats (agacin hiindiirliiyii (m),
govdonin diametri (sm), ¢otirin diametri (sm), ¢atirin hocmi m®, ¢otirin formasi, ¢igoklomo,
agacin mohsuldarligi, yarpagin uzunlugu, yarpagin eni, yarpaq saplaginin uzunlugu, meyvonin
uzunlugu, meyveonin eni, meyva saplaginin uzunlugu, ¢ayirdayin kiitlasi, latin kiitlosi, ¢oyirdoyin
uzunlugu, coyirdoyin eni, meyvonin kiitlosi, meyvonin formasi, meyvonin rongi, dequstasiya
qiymati, dayaniqliliq miiddati) gors qiymatlondirilmigdir.

Gilas coxillik agac bitkisi olmaqgla yanasi, sortlarinin bioloji xlisusiyyotindon vo
calaqaltindan asil1 olaraq 25-30 il yiiksok mohsul vermo gabiliyyatino malik oldugu miioyyon
olunmusdur. Tadqiq olunan gilas agaclarinin gostaricilori — yasi, hiindiirliiyii, stambin hiin-
diirliiyli, govdesinin diametri, ¢otirin diametri 6l¢iilmoklo, ¢otirin formasi vizual {isulla toyin
olunmusdur (Cadval 1).

Cadval 1
Gilas bitkisinin asas biometrik gdstaricilari va ¢otirinin formasi

= ot @ — o
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Samba 4 2.5 12 5.0 32.7 girdo 40 82.1 42.3
Ziraat009 4 2.0 10 4.6 22.1 girdo 39.8 85 416
Lapins 4 3.0 12 6.0 56.5 girdo 41.1 94.9 48.1
Cir gilas 12 7.0 20 6.5 154.7 girdo 37.7 89.4 40.5
Cohray1 Napoleon 18 7.0 22 45 74.1 oval 44 91.7 454
Sar1 Draqona 15 6.0 15 6.0 113.0 sallag 39.7 90.2 435
Tezyetison Kassini 25 8.0 30 55 126.6 piramida | 41.15 81 33.1
Ramon Oliva 14 5.0 33 5.3 73.5 girdo 42.3 945 39.8
Regina 4 3.0 12 45 31.8 piramida 42.1 95,2 40,1

Sweet heart 3 25 10 4.5 26.5 yumru 32.9 74 41
Bianka gozali 10 6.0 18 6.0 113.0 girdo 39.2 72.7 314
Sar1 Denissema 40 10.0 60 5.8 175.9 girdo 42.6 99.7 45.1
Cir gilas -2 8 3.0 10 4.2 21.7 oval 37.2 82.1 31.7
Bigarro Burlat 12 5.0 22 4.0 41.8 girdo 354 84 32

Ag gilas 6 4.0 10 4.2 47.5 girdo 49.3 90.1 324
Early Lory 5 3.5 12 4.4 36.9 girdo 40 80.6 33.1
North Vander 4 3.0 8 4.3 29.0 yumru 50.6 103.6 50.6
Qara gilas 20 3.0 30 5.0 39.2 girdo 37.1 79.5 31.9
May gilasi 50 11 60 6.2 221.1 girdo 29.7 64.4 27.8
Krim 15 6.0 33 5.8 105.6 piramida 34.7 76.7 34.2
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Qara Napoleon 20 8.0 22 6.4 171.4 girdo 36.2 90.7 38.2
Frans losif 8 3.0 15 45 31.8 sallag 37 104.3 34.6
Cir gilas qara 10 9.0 20 55 142.4 girdo 37.8 76.5 32.3
Miirobbs ag gilas 15 8.0 32 6.5 176.8 girdo 37.4 63.7 44.7
Cir gilas ag 28 8.5 40 6.2 171.0 piramida 37.2 75.2 33.6
Qara sabalid1 gilas 35 5.0 40 6.0 94.1 girdo 40.6 94 46.6
Qara gilas yerli 30 55 72 6.4 117.8 girdo 42 120 51.5
Ala gilas 20 7.0 15 4.5 74.1 sallaq 44 98.5 49.9
Cir gilas kosikli 25 6.0 20 6.0 113.0 girdo 32.8 86 54.3
Okiiziiroyi ag 30 4.0 38 6.0 75.3 oval 36.88 85.1 44
Okiiziiroyi qara 33 5.0 70 5.8 88.0 girdo 46 122 60
Qiz1l gilas 33 8.0 75 4.5 84.7 girdo 37 110.5 495
Kohraba gilas 20 10 20 5.2 141.4 piramida 38.5 108 40
Alic gilas 18 45 35 4.8 54.2 girda 39 114 55
Ag gilas 10 4.0 30 6.0 75.3 piramida 38.7 1145 63.5
Krim 4 2.5 25 5.4 38.1 girdo 334 109 42
Napoleon 20 10 30 6.1 194.6 girdo 415 121 68.3
Ball: gilas 35 6.0 72 6.0 113.0 girdo 30.4 87.9 441
Cir gilas aci 40 7.0 45 6.3 145.3 sallag 52 121 51.5
Cir gilas-2 30 6.5 40 6.0 122.4 girdo 375 71 425
Mayovka qirmizi 4 15 30 4.8 18.1 oval 31 98.5 52.8
Diimag gilas 17 8.0 75 6.0 150.6 girdo 36.5 81.8 41.4
Albali gilas yumru 20 5.0 45 5.8 88.0 girdo 33.8 79 52
Mayovka cil-¢il 10 6.0 30 6.0 113.0 piramida 43.8 119 65.5
Qara Mayovka 8 7.0 24 5.8 123.2 piramida 30 107.5 48.5
Sar1 gilas 18 8.0 45 6.3 166.1 oval 34.7 77.9 41.9
Albali gilas ag 15 6.0 32 6.0 113.0 girdo 37.9 90.4 41.2
Sari uzun gilas 20 8.0 45 5.8 140.7 piramida 335 81.4 40.2
Quzugoren gilas 35 7.5 50 6.2 150.8 yumru 38.5 98.5 51.5
Qara Okiiziiroyi 17 4.5 35 5.8 79.2 girdo 42.1 91.8 335
Zogali 15 5.0 35 6.0 94.1 girdo 36.5 75.8 40.1
Cal Krim 12 8.0 25 5.7 135.9 oval 33.1 89.8 321
Qara Okiiziirayi 20 6.0 40 54 91.5 yumru 33.5 90.3 38.6
Crr gilas 18 7.0 36 6.0 131.8 girdo 33.8 80.9 37.7
CohrayiNapoleon 22 90 50 6.2 180.9 girdo 375 80.6 35.3
Sampan gilas 10 55 30 5.0 71.9 piramida 30 86.7 34.1
Ag Krim 20 6.0 32 5.8 105.6 girdo 33.6 80.6 36.5
May gilasi ag 25 55 40 55 87.0 oval 33 85 37.6
Ag gilas 17 65 25 55 102.8 girdo 37.2 88.5 37.9
Ala gilas 10 45 15 4.4 45.6 yumru 38.2 80.4 39.3
Qara Okiiziiroyi 15 7.0 20 5.2 99.0 girdo 39.2 95.7 51.3
Krim qirmizi 12 6.5 15 6.0 122.4 girdo 33.8 82.7 38.7
Napoleon 22 5.5 38 6.3 114.2 yumru 34.9 93.3 43.7
Krim gecyetison 10 5.0 18 4.8 60.2 girdo 38.1 98.6 427
Ag gilas 25 4.0 44 4.2 36.9 girdo 40.6 97.3 42.7
Xrustal 15 7.0 20 5.4 106.8 sallagq 36.8 92.2 43.4
Ramon Oliva 12 6.5 18 6.2 130.7 piramida 42 92.7 46
Tezyetison Krim 15 7.0 25 5.3 102.8 girdo 39.6 92.1 47.9
Erkon Krasnodar 28 10.0 90 5.3 146.9 girdo 40.2 90.2 41.8
Crr gilas 35 9.0 95 6.2 180.9 girdo 33.7 71.6 38.1
Alyanaq 30 11.0 100 6.1 214.0 girdo 334 91 47.3
On gecyetison Krim 20 9.0 38 5.9 163.9 girdo 39.8 85.7 45.1
Qara Krimson 15 8.0 20 6.0 150.6 girdo 429 88 50.4
Regina 8 6.0 15 6.0 113.0 piramida 36 86.3 46.2
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Cadval 1-don goriindiiyii kimi, gilas niimunslorini yagina goro 3 qrupa bolmok olar. Birinci
qrupa yas1 4-20 il arasinda olan gilas sortlar1 aiddir ki, bura Samba, Lapins, Ziraat 0900, Cir gilas
(Q), Cohray1 Napoleon (Q), Sari Drogana, Ramon Oliva (Q), Regina (Q), Sweet Heart, Bianka
gozali, Cir gilas-2 (Q), Biqarro Burlat, Ag gilas (Q), Early Lory, North Vander, Krim (Q), Frans
fosif, Cir gilas qara (Q), Miirabbo ag gilas, Alic gilas, Ag gilas (S), Krim (S), Mayovka qirmizi
(S), Diimag gilas, Mayovka ¢il-¢il, Qara Mayovka, Sar1 gilas, Albali gilas ag, Okuzurayl qara
(T), Zogali, Cal Krim, Cir gilas (T), Sampan gilas, Ag gilas (A), Ala gilas (A), Okiiziiroyi qara
(A), Krim qurmizi (X), Krim gecyetison, Xrustal, Ramon Oliva (X), Krim tezyetison, Qara
Krimson vo Regina (X) daxildir.

Ikinci qrupa Tezyetison Kassini (Q), Qara gilas (Q), Qara Napoleon (Q), Cir gilas ag, Ala
gilas, Cir gilas kosikli, Kohroba gilas, Napoleon (S), Albali gilas yumru, Sar1 uzun gilas,
Okiiziirayi gecyetison qara, Cohrayr Napoleon (T), Ag Krim (T), May gilas1 (A), Napoleon (X),
Ag gilas (X), Erkon Krasnodar, On gecyetison Krim gilas sortlar1 daxildir ki, onlarin yas1 20-30
il arasinda doyisir.

Ucgiincii qrupa yas1 30-50 il olan Sar1 Denissema, Qara gilas yerli, Okiiziiroyi ag (S),
Okiiziirayi qara, Qizil gilas, Balli gilas, Cir gilas ac1, Cir gilas-2 (S), Quzugéran gilas, Cir gilas
(X), Alyanaq gilas sortlar1 vo formalar1 aiddir.

Agacin hiindiirliiyii 1.5-11 m arasinda doyisir. May gilast (Q) ve Alyanaq sortlarinda agaclar
11 m hiindiirliiys malik olmusdur. ©On asag1 gostarici iso (1.5) Mayovka qirmizi (Soki) sortunda
miisahido edilmigdir. Bunu agacin nisboton cavan vo yasimmin 4 ilo yaxin olmasi ilo
olagolondirmok olar.

Gilas agacinin hiindiirliiyiinds miigahids edilon forq gévdasinin va ¢atirinin diametrinds do
misahido edilmisdir. Govdonin diametri 8-100 sm arasinda doyisorok, on kicik 6l¢ii North
Vander sortunda, on bdyiik gdstarici isa Alyanaq sortunda miisahids edilmisdir.

Molumdur ki, giinos is181in monbayidir. Giinas slias1 bitkilords fotosintez prosesinin gedisini
tomin edir. Miihitin isigindan faydali bir surotds istifado etmok iiclin gilas sortlarinin forqli
cotirlori amolo golmisdir (Khurt et al., 2006). Is1q ilo slagadar olan basqa amillorin do rolu az
deyildir. Uzun govdali olan tezyetison Kassini, Regina, Krim, Ag gilas, Mayovka, Sar1t Uzun
gilas, Sampan gilas, Ramon Oliva kimi sortlar giinosdon daha c¢ox istifado etmoklo piramida
cotirli olmuslar.

Bu mogsadls todqiq edilon gilas niimunolorindo ¢otirin formalar1 da dyronilmisdir. Niimu-
nalorin ¢coxunda girdo (34) formaya malik ¢otir miisahido edilmigdir. Piramida formali ¢atir 12
niimunado, oval formali ¢atir 7 niimunado, sallaq formali ¢otir 5 nlimunado, yumru formali ¢otir
150 6 nlimunado agkarlanmisdir.

Meyvalorin normal béylimasini tomin etmok {igiin torpaqg-iglim soraitini, sortun pomoloji
xiisusiyyatlorini nozors almaqla aqrotexniki islorin vaxtinda icra edilmesi telab olunur. Mey-
valarin bdyiimasi va yetiskonliyi dovriinds agaclarin qida maddoslarins talabati artir. Bu mid-
dotdo yemloma giibralorinin vaxtinda verilmosi meyvonin daxilinde biokimyavi maddalorin
kifayot godor toplanmasina sobab olur ki, bu da yiiksok keyfiyyotli meyvalorin omalo golmosino
imkan yaradir. Todqiqat isindo gilasin 74 sort vo formasinin meyvasinin pomoloji vo keyfiyyot
gostaricilori giymotlondirilorok noticolor Cadval 2-do gostorilmisdir.

Meyvanin uzunlugu sortlardan asilt olaraq 7.6-29.4 mm arasinda doyismisdir. ©On yiiksok
gostorici Ag gilas (X) sortunda, on asagi gostorici iso Cir gilas (T) formasinda miisahido
olunmusdur.

Meyvanin eninin 6l¢iilori do miixtalif olmusdur. Cir gilas (X) formas: (11.3 mm) on asagi
gostariciya, Samba sortu isa (28.6 mm) an yiiksok gostoriciys malik olmusdur.

Digor parametrlorlo yanast meyvo saplaginin uzunlugu da 6yronilmisdir. Bu 6lgiilor 30.2-
63.3 mm arasinda doyismisdir ki, on qisa saplaq Cir gilas (T) formasinda, oan uzun iso Quzugdron
gilas sortunda agkarlanmigdir.
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Cadval 2
Gilas meyvosinin pomoloji vo keyfiyyot gostoricilori
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Q1 24.50 28.60 | 39.50 0.93 | 10.12 | 10.7 9.7 11.2 5 7 tlind-gara
Q2 21.40 25 35.5 0.75 7.13 8.6 9.7 7.58 5 5 tind-qirmiz1
Q3 25.4 26.9 53.5 0.9 8.78 11.6 8.7 9.7 5 8 gara
Q4 18.3 198 | 446 | 056 | 3.6 9.4 8.4 | 4.8 4 5 qaramtil-qirmizi
Q5 21.1 24.1 419 | 069 | 631 | 10 8.6 | 7.02 5 4 gohrayi-sar1
Q6 216 26.1 3 | 075 | 7.06 | 101 | 9.2 | 7.83 5 5 sar
Q7 20.15 22.7 415 0.48 | 5.77 9.8 8.8 6.25 4.5 4 tind-qirmiz1
Q8 26.6 24.7 358 | 049 | 639 | 10 9 6.94 5 7 qaramtil-qirmizi
Q9 235 241 | 443 | 082 | 701 | 11.2 | 87 | 7.86 5 8 gara-qirmizi
Q10 214 25.2 314 0.5 6.78 8.2 8 7.27 5 6 qirmizi
sar1,bir torafi
Q11 21.6 229 43.7 0.49 | 6.59 9 9 7.08 4 4 qizili galarlt
Q12 19.9 22.1 42.2 0.66 4.44 104 9.2 5.14 5 4 sar1
Q13 14 145 41.2 0.27 | 25.2 5.9 5.9 2.79 2 3 ag1q-¢ohrayi
Q14 20.9 18.8 35.9 0.57 | 5.68 7.9 7.9 6.24 3.5 5 agiq-qirmizi
Q15 20.6 18.1 54 0.55 6.46 8.3 7.5 6.99 4 6 diimag
Q16 18.5 21.1 32.1 0.43 5.14 1.7 8 5.58 4.5 5 qirmizi
tlind-qaramtil-
Q17 21 22.3 45.2 0.66 5.5 10.3 8.7 6.2 5 4 qirmizi
Q18 17.6 16.4 40.9 0.47 5.6 6.88 6.9 6.07 5 5 gara
Q19 17 19 374 | 041 | 495 | 74 6 5.36 4 6 al-qirmizi
Q20 184 20.8 38 0.55 | 6.29 8.8 8.5 6.82 5 7 ac1q-qirmizi
Q21 | 215 243 | 348 | 06 | 639 | 97 | 95 | 6.97 5 6 tiind-qirmizi
Q22 17.8 21 31.7 | 044 | 519 | 7.9 79 | 562 4.5 5 sarimtil-qirmizi
Q23 115 119 | 515 03 | 158 | 6.8 69 | 1.88 2.5 4 gara
S1 18.9 199 | 405 0.5 55 | 9.6 6.8 6 5 7 sarimtil-ag
S2 12.1 12.1 46.4 0.22 4.16 6.4 5.7 4.46 4 7 ag
S3 19.7 20.6 50.6 0.6 | 6.05 9 6 6.5 4 6 sabalidi-qirmiz1
S4 15.7 23.9 56 0.6 4.2 8.2 6.3 4.8 5 5 tlind-gara
S5 15.1 15.8 55.5 0.29 | 3.08 7.5 5.8 3.4 5 5 narinci-sari
S6 16.8 13.8 57.4 0.4 2 9.5 6 2.4 3.5 6 qaramtil-qirmizi
S7 20.7 20.6 37.1 0.68 8.3 10 9.6 8.98 5 7 tomiz ag
S8 20.8 20.4 51.5 0.4 5.9 8.7 6.9 6.4 5 6 tiind-gara
al-qirmizi, bir
S9 19.2 19.7 47.5 0.4 5.3 9.1 6 5.72 5 5 hissasi sari
S10 15.6 16.5 525 | 043 | 314 | 79 6.9 3.9 4 7 qizili-sar1
Sl 20.9 23.9 41 0.5 8.9 7 8.6 9.4 5 6 tlind-qirmiz1
S12 17.3 19.5 53 0.5 48 | 6.6 7.9 5.3 4 8 sarimtil-ag
S13 20.5 19.7 515 | 048 | 615 | 6.5 9.8 6.6 5 5 qaramtil-qirmizi
S14 15.5 18.6 568 | 036 | 3.9 8 6.3 | 4.27 4 6 ¢ohray1
S15 18.2 18.4 31 05 | 6585 | 79 | 775 | 7.35 5 6 qaramtil-qirmizi
S16 16.7 15.6 46.3 0.3 3.3 6 9.6 3.7 2.5 7 gara
S17 15.6 16.4 51.2 0.4 3 7 8.8 3.27 3 6 qirmizi
S18 22 24.9 55.5 0.5 8.6 6.9 9.4 9.1 5 5 qaramtil-qirmizi
S19 15.2 15.1 52.2 0.42 6.15 6.19 6.17 6.57 5 7 ag
S20 15.1 19.5 41 0.45 4.17 6.7 6.4 5.1 4 6 tlnd-qurmiz1
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al-qirmizi, bir
521 20.8 18.6 35.3 0.6 4.5 9.5 7.6 5.07 5 6 hissosi sari
S22 13.8 16 53 0.4 2.9 6.2 6.5 3.3 5 5 gara
S23 14.2 144 48.2 0.35 5.62 6.3 6.2 5.97 4.5 7 Sar1
S24 14.7 14.7 418 | 042 | 509 | 6.1 57 | 5.51 3 7 narinci-qirmizi
S25 20.3 16.3 50.1 0.57 7.07 10.6 8.8 7.62 5 6 tlind-sar1
S26 18.3 18.2 63.3 0.4 4.4 6.5 8.5 4.8 5 5 tlnd-qurmiz1
T1 25.3 27.3 32 0.66 | 7.62 9.3 9.7 8.28 5 7 garamtil-qirmizi
T2 16.4 11.7 51.1 0.56 4.8 9.3 5.9 5.36 3.5 5 tind-qirmiz1
5 6 sar1, bir torofi
T3 16.5 16.5 35.4 0.46 | 5.81 7.8 6.7 6.27 qizil1 ¢alarlt
T4 25.7 23.7 347 | 064 | 841 | 103 | 96 | 9.05 5 5 qaramtil-qirmizi
T5 7.6 7.3 30.2 0.28 1.54 5.6 5.9 1.82 3.5 7 gara
parildayan
T6 174 15.9 507 | 045 | 599 | 79 74 | 644 4 6 narinci-qirmizt
T7 19.9 21.2 40.4 0.64 6.98 8.5 8.8 7.6 5 6 tind-qirmiz1
T8 15.9 15.4 458 | 048 | 6.18 | 7.9 7.5 6.7 5 6 Ag
Al 15.1 14.8 404 | 014 | 523 | 65 6.6 | 5.63 4 6 agimtil-sar1
A2 18.4 17.7 519 | 056 | 6.85 | 8.1 8.1 7.4 5 5 tomiz ag
A3 16.2 16.7 435 | 042 | 6.07 | 83 79 | 6.49 5 6 ag1q sari, qIrmizi
Ad 205 23.8 29.9 0.63 8.87 | 104 9.7 9.5 5 5 gara
X1 22.7 23 446 | 073 | 6568 | 11 8 7.41 5 5 Qurmizi
X2 23.8 25.4 475 | 077 | 71 | 108 | 87 | 7.87 4 7 tutqun-qirmizi
X3 21 24.1 435 | 073 | 518 11 84 | 591 5 6 tlnd-qurmiz1
X4 29.4 21.2 24.3 0.61 6.92 10.2 8.3 7.53 5 7 ag
X5 20.8 24.7 55 0.77 7.37 111 9.8 7.99 4 6 girmizi
X6 23.9 25.9 40.5 0.82 7.81 10.6 8.5 8.63 5 7 tlind-garamtil
X7 22 23 50 0.67 7.96 10 8 8 5 6 gara
X8 21.7 22.5 48.1 0.67 8.43 10.2 9.7 9.1 5 7 gara
X9 10.7 11.3 42.8 0.21 0.8 7.9 9.9 1.01 3.5 6 gara
X10 28.8 18.2 411 | 066 | 322 | 109 | 78 | 3.85 5 4 sar1, qizih ¢alarh
X11 2351 22 48.2 0.65 6.25 12.6 8.5 6.9 4.5 7 girmizi
X12 21 21 37 061 | 554 | 10 8 6 5 5 gara
X13 | 202 224 | 546 | 074 | 524 | 117 | 89 | 596 4.5 6 sari-narinci

Meyvanin kiitlosi 1.01-11.2 gr arasinda doyismisdir. Beloliklo, kiitlasi on ki¢ik olan meyvo
Cir gilas (X) formasinda, kiitlasi on boyik olan meyva iso Samba sortunda miisahido edilmisdir.

Homginin, gilas niimunslorindo meyvonin bazi keyfiyyot gdstoricilori, meyvonin dadi, rongi,
formasi, meyvanin rongi tadqiq edilmisdir (Cadval 2).

Gilasin (Prunus avium L.) 74 niimunasinin saciyyalondirmo moalumatlari ilkin olaraq Excel
cadvallarindo toplanmis, torofimizdon yoxlanilmig, qaydalara uygun olan formata gotirilorok
MMB-nin torkibinds yaradilmis gilas (bazadaki adi Prunus avium L.) saciyyslondirmo bazasinin
eyni adl1 cadvallorine yerlosdirilmisdir. Gilas bitkisinin sociyyalondirmo bazasinda olan Saholor
bolmosi Sokil 2-do oks olunmusdur.
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Sokil 2. Gilas bitkisinin sociyyslondirmo bazasindaki sahalari vo izahlari

On son beynolxalq sociyyslondirmo standartlarindan da istifado edorok, homin molumat-
lardak1 olamotlori gostoron saho adi yaratdigimiz codvalin basliq hissolorino geyd edilmisdir.
Bozon olamot saholorinin adlari ¢ox simvollardan ibarot olduguna goro bazada daha az yer
tutmas1 Ug¢iin uygun sokildo qisaldilaraq istifade edilmisdir. Saciyyolondirma cadvallorinin
olamot saholorinin adlart ingilis dilindo ixtisarlar soklindo yazilmisdir. Homginin, bu ixtisarlar
homin sahs {i¢iin kod da hesab edilir. Bozon bu kodlar bir ¢ox olamatlorin monasini anlamaqda
¢otinlik yaradir. Buna géra do, bazada xUsusi ayrilmis sahados ixtisar edilmis alamatlorin izahi
aydin sokilds yerlosdirilmisdir.

NOTICO

Bitkilorin genetik ehtiyatlari, xlisuson yabani1 novlor vo onlarin populyasiyalari, xalq selek-
siyasi sort vo formalar1 stress amillora davamli genlorin vo gen komplekslorinin dastyicisi
olmagla, noinki indiki dovriin, homginin golocoyin do problemlorini hall etmoyo imkan vero
bilor. Bunun ii¢iin bitkilorin genetik ehtiyatlart sonadlogdirilorok molumat bazalar1 yaradilir.

Beloliklo, ilk dofo olaraq, gilas bitkisinin 74 sort vo formasinin pasport deskriptor molumat-
lar1 beynolxalq standartlara osason sonadlosdirilorok AR ETN Genetik Ehtiyatlar Institutunun
Morkozi Molumat Bazasma (MMB) verilmisdir. Beloliklo, Beynolxalq Biomiixtaliflik Institu-
tunun tosis etdiyi “Deskriptor sohifolori” standartina uygun 22 oslamoto gore gilas bitkisinin
olamat kolleksiyas1 yaradilmigdir.

Gilas niimunolori haqqinda sociyyslondirmo bazalarinda olan molumatlar {izorindo aragdir-
malarin aparilmasi, qiymotli genlorin agkarlanmasi vo baza molumatlar1 osasinda hesabatlarin
aparilmast olduqca faydali olub, golocok seleksiya programlarinda yeni sortlarin yaradilmasinda
istifadosi mogsadouygundur.
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XAPAKTEPUCTHUKA OBPA3LIOB YEPEIIHH (PrunusaviumL.) HA OCHOBAHUH
MEKTYHAPOJHBIX JECKPUIITOPOB

Harapan Kananraposa, Xasna Kepumosa*, Mibxama Mup3aineBa
Hucemumym cenemuueckux pecypcos Munucmepcemea Hayku u
obpazosanus Azepoaiiddcanckoi Pecnyoauxu

B kadectBe Marepmana HMcCleZOBaHUS HCTONb30Bau 74 oOpasma depemran 31 mecTHBIX, 34
WHTPOIYLUHPOBAHHBIX COPTOB M 9 NWKWX (GOpM, BBIPAIIMBAEMBIX B Pa3IMUHBIX XO3SICTBaX, MpHyca-
NeOHBIX y4YacTKax, Hay4YHO-HCCIIENOBATENbCKUX W ONBITHBIX ©Oa3zax ['yOmHckoro, Xaumasckoro,
[exwmnckoro, Argamckoro u Teprepckoro paiioHoB AszepOaiimkana. /s BHECEHUS B co3laHHYIO 0azy
IaHHBIX YepelTHy, BXoAsmel B cocta Llenrpansaoit Mudopmarmonnoit baser (II1B), Bceit cobpanHoit
WHPOPMALUK IO XapaKTEepUCTUKaM M OLeHKaM 74 coproB W (opM uepemHH, ObUIO OOpalleHO K
MEXIYHAPOJHBIM CHCTEMaM M B KaueCTBE NMPUMEPOB B3SUIH MCIOJIB3yEMBIE B ATOW 00JacTH MHUPOBBIC
¢dopmatel. B pesynbpTare mccienoBaTeNbcKOM pabOTHI C HMCIIONB30BAaHWEM MEKIYHAPOIHBIX ECKPHII-
TopoB, npoBoauMoii B 2017-2020-e roxpl, Obuta cobpana uHGOpMALH O XapaKTEPUCTUKAX U OLEHKaX
copToB ((heHOJNOTHUECKHE HAOMIOACHUS, MOP(OIOrHYEcCKUe aHATU3bl, KauyeCTBEHHBIE ITOKA3aTely,
¢usnogornyeckre aHanusbl). JlanHas uHdopMalws ObUIa TIOATOTOBIECHA IS CO3MaHus 6a3bl JaHHBIX, a
TaKXe [ UCIONb30BaHus B OyIyIIeM B CEIEKUHMOHHBIX padoTax U APYTHX UCCIEA0BATENBCKUX padoTax
¢ pacTeHusiMH. BriepBrie co3aHHasi B COOTBETCTBHH C MEXAYHAPOAHBIMU CTaHAApTaMu MH(POpMAaLUs O
XapaKTepUCTUKE JICCKPUIITOPHBIX MACMOPTOB 74 copToB M (OpM pacTeHHs YepellHu, Oblia nepenaHa B
HWb Uuctutyta I'eHetnueckux PecypcoB MwunucrtepctBa Haykm m OOpazoBanus AzepOailpkaHCKOM
PecnyOnuku. Takum oOpazom, mo 22 mpu3HakaMm Oblla cO3/laHa NMPHU3HAKOBAs KOJJICKIMS PAaCTCHUS
YepelHl B COOTBETCTBHU CO CTaHJApTaMH «J{eCKpHUITOp CTpaHUIl», yUpeKIESHHBIX MeXIyHapo HbIM
Wuctutyrom buopasnoobpaszus. [lpencraBnenHas Hamu HWHQOpMAIMs O XapakTPUCTHKax Oblia
BKJIIOYEHA B CO3JaHHYIO XapaKTEPUCTHYECKYIO 0a3y B COOTBETCTBHH C IPYyNIIaMH NPU3HAKOB, BXOSIIUX
B COOTBETCTBYIONLYIO 00MacTh (BHICOTA AepeBa (M), IMaMeTp CTBOJA (CM), AUaMETp KPOHHI (cM®), 06beM
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kpons! (m®), GopMa KpOHBI, LBETEHHE, YPOKAHHOCTH JepeBa, [UIMHA ICTA, IIMPHHA JIACTA, JUTHHA
YyepeHKa JIMCTa, JUIMHA IUIoJa, MIMPHUHA IUIoJa, [UIMHA YepeHKa IJIoJa, Macca KOCTOUKH, Macca MSAKOTH,
JUTMHA KOCTOYKH, IIMPUHA KOCTOYKH, Macca II0/a, popma IIoja, IBET IUI0Aa, AeTyCTaluOHHAs OLCHKA,
CPOK TOAHOCTH). B HacTosmiee BpeMs B CO3IaHHBIX XapaKTepUCTHUECKUX 0a3zax mMeeTcs uHpopManus o
74 obpasuax wepemHu. IIpoBoauMble HCCIENOBaHMS 1O HMEIOLIEHCS B XapaKTEPHCTHUECKUX 0a3ax
uHpopmanun 06 0Opas3nax 4eperHy, BEISIBICHUIO [ICHHBIX TCHOB M BEJCHUIO OTYCTHOCTH HAa OCHOBAaHUU
WHPOPMAITMOHHON 0a3bl JAHHBIX BeChMa MOJIE3HbI.

Knwuesvie  cnosa.  mopghonocuueckue,  enonozuueckue,  KauecmeeHHvle — NOKA3AMENU,
Xapaxmepucmuxa, 4epeust, UH@popmayuounas o6aza

CHARACTERIZATION OF SWEET CHERRY (Prunus avium L.) SAMPLES BASED ON
INTERNATIONAL DESCRIPTORS

Natavan Kalantarova, Khayala Karimova*, Ilhama Mirzaliyeva
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

As research materials, 74 samples of sweet cherry, including 31 local, 34 introduced varieties and 9
wild forms, grown in separate farms, backyard plots, scientific research and experimental bases of Guba,
Khachmaz, Sheki, Agdash, and Terter regions of Azerbaijan were used. To collect the characterization
and evaluation data of the selected 74 sweet cherry varieties and forms and include them in the sweet
cherry characterization database created within the Central Database, international systems were applied
and examples of the formats used in this field were taken. As a result of relevant studies, characterization,
and evaluation data were collected in the 2017-2020 research period using international descriptors
(phenological observations, morphological analyses, quality indicators, physiological analyses). These
data were prepared for the creation of characterization databases, for future use in breeding and other
plant research. For the first time, the passport descriptor data of 74 varieties and forms of the sweet cherry
plant were documented according to international standards and submitted to the Central Database of the
Institute of Genetic Resources of the Ministry of Science and Education of the Republic of Azerbaijan.
Thus, a collection of characteristics of the sweet cherry plant was created according to 22 traits based on
the "Descriptor pages" standard established by the International Institute of Biodiversity. According to the
created characterization database, the data we provide is included in the appropriate group fields (tree
height (m), trunk diameter (cm), canopy diameter (cm), canopy volume (m®), canopy shape, flowering,
tree productivity, leaf length, leaf width, petiole length, fruit length, fruit width, stone mass, pulp mass,
stone length, stone width, fruit mass, fruit shape, fruit color, tasting value, shelf life). The established
characterization databases currently contain data on 74 cherry samples. It is extremely beneficial to
conduct research on the information contained in the characterization databases of sweet cherry samples
in order to identify valuable genes and generate reports based on the database.

Keywords: morphological, phenological, quality indicators, characterization, sweet cherry,
database
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UOT 633.12:631.523:575 (479.242)

DUZON QARABAG SORAITINDO BORK VO YUMSAQ BUGDA
SORTLARININ MOHSULDARLIGI

XANBALA RUSTOMOV"?, QOTIBO HOSONOVA?

Y4zarbaycan Respublikasi Elm va Tosil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadlq pr., 155
?Azarbaycan Respublikasi Kond Toasarriifatt Nazirliyi Okingilik Elmi Tadgiqat Institutu, Baki, AZ 1098,
Pirsagi gasabasi, Sovxoz 2

khanbala.rustamov@mail.ru; ggasanova@gmail.com

Magqalada coxillik seleksiya islori noaticasinda yerli va beynalxalq genofonddan istifado etmoakla
Okingilik ETI Tortor BTS-do yaradilmis yeni bork vo yumsaq bugda sortlarmn aqrobioloji
alamotlori vo donin keyfiyyat gostoricilori todqiq edilmisdir. Oyronilmis bark va yumsaq bugda
genotiplori fenoloji fazalarin baslamlma tarixi, xastolikloro davamhihq, boy gostaricilori vo digar
aqrobioloji slamatlora gora kaskin farglanmislor. Optimal miiddatds siinbiilloyon sortniimunslorda
dondolma doévrii daha uzun oldugundan mohsuldarhga vo donin Kkeyfiyyatino gora secilon
niimunoslorin boyiik aksariyyatini onlar toskil etmislor. Bark bugdalarda orta boy gostaricisi cari
ildo 77,5 sm, yumsaq bugdalarda iss 79,2 sm olmusdur. 2020-ci ilds iso orta boy gostaricisi, uygun
olaraq 91,2 vo 95,7 sm olmusdur. Yeni yaradilmis Korifey-88, Zofor bork bugda vo Konan,
Sahbugda yumsaq bugda sortlarinda boy gostoricisi becarilma ilindon asili olmayaraq sabit
olmusdur. Bark bugdalarin mahsuldarhg: 29,1-46,9 s/ha arasinda doayismokls, orta gostarici 37,8
s/ha olmusdur. Yumsaq bugda genotiplorinin mohsuldarliq amplitudasi daha forqli olmagla 31,7-
52,4 s/ha arasinda doyismis, orta gostorici - 43,7 s/ha olmusdur. Yiiksok mohsuldarhg ils secilon
yumsaq bugda sortniimunalorinin boyiik aksariyyati standart sortlarla eyni vaxtda, yaxud tez
siinbiillomisdir. Oyronilon 12 sortniimunanin mohsuldarhg standart Osgoran sortundan va orta
gostaricidon (43,7 s/ha) yiiksok olmusdur. Mohsuldarhgin asagi oldugu cari ildo sortniimunalords,
ganunauygun olaraq keyfiyyot gostoricilori, xiisusan do ziilalim miqdar1 yiiksok olmusdur.
Azarbaycanin kaskin farqlonan eko-cografi soraitlori iiciin biotik vo abiotik stress amillorina
davaml, sabit-adaptiv mohsuldarh@a malik sortlarin yaradilmasi tovsiys olunmusdur. Beynalxalq
pitomniklardan fordi secms yolu il yaradilmis yeni intensiv tipli “Zafar” bark bugda, intensiv tipli
“Konan” yumsaq bugda vo Sahbuz rayonundan tapilmis tritikaledon Qobustan vo Toartor BTS-
larda c¢oxillik gostaricilora gora secilmis “Qala-270” sortlar1 Dovlat sinagina taqdim edilmisdir.

Acar sozlor: bark bugda, yumsaq bugda, sort, mahsuldarhq, danin keyfiyyat gostaricilori

GIiRisS

Azorbaycanin kaskin farglonan torpag-iglim soraitlorinds bork (Triticum durum Desf.) va
yumsaq bugda (T. aestivum L.) sortlarinin moahsuldarliginin va danin keyfiyyat gostaricilarinin
yuksaldilmasi ohalinin sosial shamiyyatli arzag mohsullari ilo tominatinin asas zominidir. Sortun
adaptivliyi, biotik vo abiotik miihit faktorlarina tolerantliq, torpagin miinbitliyi, homginin torpag-
iglim vo becorilmo soraiti bugdalarin mohsuldarligit vo donin keyfiyyat g6staricilorinin
formalagsmasina onomli tasir gostorir. Monokultura, névbali okinlora diizgin amal edilmamasi,
sort se¢imi, gida rejimi, payizliq bugda sortlarnin sopin muddstinin, uygun olaraq ndvbati
inkisaf fazalarinin gegikmaosi, suvarmanin inkisaf fazalarina uygun aparilmamasi, donin mum
yetismo fazasinda anomal yiiksok temperatur vo s. mohsuldarligi vo donin keyfiyyatini asagi
salir. Ona gora do bugdalarin seleksiyasinda mohsuldarligin vo donin keyfiyyatinin formalas-
masina tasir edon amillorin dyronilmoasi vo ylksaldilmo yollarinin todqiqgi aktual vo vacibdir
(PyctamoB u ap., 2020; Riistomov, Hasanova, 2022).
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MATERIAL VO METODLAR

2021-ci ildo Okingilik ETI Tortor BTS-do miisabiqoli sort smag1 (MSS) pitomnikinds 56 (26
bork bugda, 2 tritikale, 28 yumsaq bugda) sortniimuno, horosi 50 m? olmaqgla 4 tokrarda
oyranilmigdir. Tacriibalorin qoyulmasi, fenoloji miisahidolorin aparilmasi, mohsuldarliq vo
struktur elementlorinin qiymotlondirilmoasi, donin keyfiyyat gostoricilori mivafiq metodlara
(Mocksa, 1977; Mepexko u ap., 1999) asason apartlmisdir. Son illorin torpag-iglim vo becorma
soraitinin orta ¢oxillik normadan kaskin farglonmasi - sopin middastinin, sopindan sonra va 1-ci
vegetasiya suvarmasinin gecikmoasi, qis aylarinin milayim vo quraq kegmosi, yaz foslinin
nisboton soyuq vo rutuboatli olmasi bugdalarin aqrobioloji alamatlorine vo donin keyfiyyat
gostaricilaring forgli tasir edir. Bundan basqa, yaz faslinin nisboton soyuq olmasi, may aymin
sonlarindan isa koskin, anomal istilorin baslanmasi1 todgiq olunan bark vo yumsaq bugda
genotiplarinin  morfobioloji va agronomik olamatlorina, boy gostariciloring, Xastaliklara
davamliligina tosir gOstormis, bugda genotiplarindo boy gostaricilori koskin asagi diismiisdiir.
Davamsiz sortlarda yarpaglarin qurumasi sobabindoan siid-mum yetismo fazalarinin qisalmasi
miisahido olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Oyronilmis bork vo yumsaq bugda genotiplori fenoloji fazalarin baglanilma tarixi, xosto-
liklora davamliliq vo boy gostoricilorine goro koskin forqlonmislor. Son illords se¢ilmis bork vo
yumsaq bugda sortniimunslorinin oksariyyati xostoliklors davamli olmusdur. Bark vo yumsaq
bugda genotiplori, osason, yarimintensiv vo intensiv tiplidir. Coxillik giymetlondirmo notico-
sindo orta boy gostaricilorino malik genotiplor secilmisdir. Yiiksok mohsuldarliga goro secilmis
bork bugdalarda boy amplitudasi 6ton ilo nisboton ¢ox asagi olmus, 64,4-93,3 sm, arasinda
doyismisdir. 2020-ci ildo bu gdstarici 79,4-109,2 sm olmusdur. Boy gostaricisine gors illar {izra
forq 0,5- 21,5 sm arasinda doyismisdir. Bork bugdalarda orta boy gostoricisi cari ildo 77,5 sm,
2020-ci ilds iso 91,2 sm olmusdur. Korifey-88, Zofor vo digor genotiplords boy gostaricilari
becarilmo ilindon asili olmayaraq sabit olmusdur. Boy gostoricisinin asagi diismasi Sopin
muiddatinin gecikmosi, Sopindon sonraki vo birinci vegetasiya suvarmasinin gecikmasi ilo
baglhdir. Bork bugdalarin oksariyyatinin hoyat torzi yarimpayizliqdir (Cadval 1).

Cadval 1
Miisabiqgoli sort sinaginda dyranilon perspektiv bark bugda va tritikale genotiplorinin bazi aqrobioloji va
mohsuldarliq gostaricilari (Tartar, 2020/2021)
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1 2 3 4 5 6 7 8 9
1 | Zongozur 3 1200V | 12V | 23.VI | 91,7 | 102 | 45,4
2 | Korifey-88 5 |18V | 12V | 22.VI | 93,3 | 97,0 | 45,8
3 | Mgnl13/Ainzen//Maamouri-3 3 |13V | 6.V | 20.VI | 764 | 92,0 | 46,9
4 | ICD03-0342-TA-2AP-0AP6APOAP3APOAP-0TR| 5 |15V | 7.V | 20.VI | 76,2 | 98,0 | 41,5
5 | Salvarti 5 18IV | 8V | 20.VI | 742 | 910 | 375
6 | Mgnl3/Ainzen-1Mgnl3/Aghrass2 5 120Iv| 8V |20Vl | 77,3 | 93,0 | 39,0
7 | Mgnl3/Ainzen-1//Ammar-1 4 1201V | 8V | 20.vI | 80,0 | 93,0 | 40,8
8 | Mgnl3/Ainzen-1Mgnl3/Ainzen-1 5 18IV | 9V | 20.VI | 73,9 | 102 | 38,3
9 | Agdoro 5 220V | 7V | 21VI | 732 | 910 | 29,1
10 | Adnan 1//Mgnl3/Ainzen 1 51241V | 9V | 22VI | 729 | 90,0 | 355
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1 2 3 4 5 6 7 8 9
11 | Zofor 5 |170v | 8V | 22.VI | 80,2 | 87,0 | 40,0
12 | Omrabi5 (Jori c69/Hau) 3 |13V | 4V | 21VI | 79,7 | 87,0 | 36,4
13 | 39™IDON 2015-16 Adnan2//Mgnl3/Ainzenl | 5 [ 12.1vV | 3V | 21.vI | 71,3 | 81,0 | 40,9
14 | Fidan 9 |12V | 11V | 25.VI | 115 | 147 | 412
15 | Qala-270 7 | 120V | 10V | 24 VI | 113 | 130 | 48,6
Minimum 3 |120v | 3V | 18VI | 644 | 79,0 | 29,1
Maksimum 9 | 240V | 12V | 25.VI | 93,3 | 102 | 46,9
Orta 5 18IV | 6V | 20VI | 775 | 91,2 | 37,8

Codval 1-don gorundiyt kimi, MSS-ds 6yranilon bark bugda sortlarinin ¢oxu cari ilds gec -
mayin avvalinds slinbiillomiglor. MSS-da dyronilon bugdalarin moahsuldarligi son illordon forgli
olaraq ¢ox asagi olmusdur. Bork bugdalarin mohsuldarligi 29,1-46,9 s/ha arasinda doyismoklo
orta gostorici 37,8 s/ha olmusdur. Mohsuldarliq standart Zongazur vo Korifey-88 sortlarina vo
orta gostariciyo nisbaton asagi olmusdur.

Oyranilon bork bugda sortlarinda mohsuldarhigin struktur elementlori ¢ox forgli olmusdur.
Korifey-88, Comord-90 va digar genotiplords mohsuldarhiq siinbiilciik vo donlorin say1, uygun
olaraq donlorin kitlosinin yiiksak olmasi ilo baglidir. Digor sortlarda mohsuldar kollanma,
stinbiiliin sixlig1, donin iriliyi-1000 donin kitlesi ylksok mohsuldarligin asas zomini olmusdur
(Cadval 2).

Cadval 2
Musabigali sort sinaginda Oyranilon perspektiv bork bugda va tritikale genotiplarinin struktur elementlori

vo mohsuldarliq gostaricilari (Tartar, 2020/2021)

-1 e £ Stnbuldn =

E g ; = = =) E ! T;
Z | Sortniimuna, névmiixtolifliyi e E 3 |E c =R ¢ ; i f 2 g%

wnn 5 S h @ E = @» = Al E
1 |Zongozur 3 |12V |91,7]| 98 216|220 586 | 3,40 |55,0 | 45,4
2 |Korifey-88 5 |12V |93,3|134 |256|19,1|852|3,86(51,8 | 45,8
3 |Mgnl13/Ainzen//Maamouri-3 3 |6V |764| 71 |188]26,5|508| 2,40 51,0 | 46,9
4 |Comord-90 5 110V |740| 96 | 22,4 |233|852|3,78 1495 | 32,0
5 |Salvarti 5|18V |742| 74 |19426,2|57,6| 2,60 46,0 | 37,5

Mgnl3/Ainzen-

6 1Mgnl3/Aghrass2 518V 773 7,7 [19,2]24,9|550] 2,38 44,2 | 39,0
7 |Mgnl3/Ainzen-1//Ammar-1 4 |8V |800] 7,7 |20,0]|260]|64,1]| 3,14 47,0 | 40,8
8 |Zofor 5 |8V 80,2 (7,2 18,8 (26,0 [49,9 (2,58 |54,2 |40,0
9 |Adnan2//Mgnl3/Ainzenl 5|3V |713| 76 |186|245|624|317|554| 40,9
10 |Fidan 9 |11.v | 115|16,0 350|219 | 117 | 4,81 |38,6 | 41,2
11 |Qala-270 7 110V | 113 | 152 (32,2 |21,1| 138 | 5,69 |49,0 | 48,6
Minimum 3 |6V |644|69 (178]19,1|495|2,38]|39,6| 29,1
Maksimum 5 112V 933|134 |256|27,0|85,2|3,86|581| 46,9
Orta 9 |8V |775| 80 196|248 |589|285]|501]| 37,8

MSS-do dyranilon perspektiv bark bugda genotiplorinds donin keyfiyyat gostoricilori “Danin
keyfiyyoti” laboratoriyasinda toyin edilmisdir. Bork bugda sortniimunoslori 1000 donin kiitlosi,
donin siisovariliyi, yas kleykovinamin miqdari, denin natura kiitlosi, KDI-yo goro forgli
gostariciloro malik olmuslar. Mohsuldarligin ¢ox asagi oldugu ildo sortniimunslords, ganuna-
uygun olaraq keyfiyyat gostaricilori, xiisuson da ziilalin miqdar1 yiiksak olmusdur (Cadval 3).
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Cadval 3
Miisabigoli sort sinaginda dyronilon perspektiv bork bugda genotiplorindo donin keyfiyyat gostoricilori,
Tartor, 2020/2021

S = °\O °Q 2 . o =3 g ._ g
; ® = = E E — g S |8 = % .§ ©
5). NUmunanin adi g L8 3 || = < g £ E S| 3 S

S5 2 X | = = S | .E c 2

Sx|l 2| |2 v N | X 5 |5

& | ¥ |2 s |? |=2
1 | Zongozur 55,0 | 96,0 | 32,4 | 699 | 98,0 | 14,6 | 91,7 | 12V | 454
2 | Korifey-88 51,8 192,0|32,4| 589 | 995 | 150|933 | 12V | 458
3 | Mgnl13/Ainzen//Maamouri-3 | 51,0 | 95,0 | 36,8 | 589 | 103,0 | 152 | 76,4 | 6.V | 46,9
4 | Comord-90 55,8 | 100 | 35,6 | 664 | 100,8 | 15,0 | 75,0 | 10.V | 32,0
5 | Mgnl3/Ainzen-1//Ammar-1 47,0 | 100 | 32,8 | 769 | 104,0 | 154 | 80,0 | 8V | 40,8

Mgnl3/Ainzen-

6 1Mgnl3/Ainzen-1 46,8 | 97,5 | 36,0 | 639 | 1034 | 154 | 739 | 9.V | 38,3
7 | Agdoro 47,0 | 100 | 352 | 754 | 91,0 | 146 | 732 | 7.V | 291
8 | Zofor 54,2 197,01 30,8 | 753 | 108,2 | 150 | 80,2 | 8.V | 40,0
9 | Adnan2//Mgnl3/Ainzenl 50,6 | 100 | 40,0 | 712 | 97,2 | 150 | 71,3 | 3.V | 40,9
Minimum 38,6 | 775| 26 | 589 | 80,2 | 146|644 | 3.V | 29,1
Maksimum 55,8 | 100 | 40 | 785 | 1084 | 158 | 93,3 | 12.V | 46,9
Orta 495|968 | 343 | 721 | 988 | 150|775 | 7.V | 37,8

Mohsuldarligi nisbaton yiiksok olan sortniimunarslor donin siisovariliyi, yas kleykovinanin
miqdar1, donin natura kiitlosi, KDI olamatlorino géro secilmisdir. Bork bugda genotiplorindo
keyfiyyat gostaricilori ilo boy gostaricilori vo siinbiillomo miiddati arasinda asililiq miisahido
edilmomisdir. Oyronilon yumsaq bugda genotiplorinin mohsuldarliq amplitudas1 daha forgli
olmagla 31,7-52,4 s/ha arasinda doyismis, orta gostorici - 43,7 s/ha olmusdur. Yiiksok
mohsuldarligr ilo secilon yumsaq bugda sortniimunslorinin boylk oksariyyati standart sortlarla
eyni vaxtda, yaxud tez stnbillomisdir. Oyronilon 12 sortnimunanin mohsuldarlig1 standart
Osgoran sortundan vo orta sort gostoricisindon (43,7 s/ha) yiksok olmusdur. Yiiksok
mohsuldarliga gora se¢ilmis yumsaq bugdalarda da boy amplitudast 6ton ila nisbaton ¢ox asagi
olmusdur - 65,3-93,5 sm. Oton ildo bu gostorici 75,3-106,4 sm olmusdur Konan, Sahbugda,
KS050255K-6/KANMARK va digar genotiplordo boy gostaricilari becarilma va il soraitindon
asil1 olmayaraq sabitdir (Codval 4).

Cadval 4

Miisabigali sort sinaginda dyranilon perspektiv yumsaq bugda genotiplarinin bazi aqrobioloji va

mohsuldarliq gostaricilari (Tartor, 2020/2021)

= - Bitkinin boyu, =
- (o] 1
S| BB E
zZ " .l leore s e bl = ° =8
5 Sortniimuna, novmiixtalifliyi = s 2 > - o =<
s E| 2| 8| 8|8 |2
S T I I
1 2 3 4 5 6 7 8 9
1 | Xozri 7 |20V | 6V |12VI| 778 910 | 384
2 | Osgoran 5 |15V | 5V [18VI| 80,9 90,0 | 437
3 | Osad-80 5 |10V | 4V 18Vl | 793 96,0 | 47,6
4 | Romanna 3 | 70V | 3V |17VI| 695 106,0 | 46,2
5 | 1-C-17647 5 [18IV | 8V |20Vl | 751 95,0 | 478
6 | OAP-31AP-05AP-5TH-0THTCI04-46 | 5 |20V | 8V |18VI| 726 96,0 | 52,4

a1
N



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlaori, Cild XII, Ne 1 (2023)

1 2 3 4 5 6 7 8 9
7 | Konan 5 [12.1vV | 9.V |18.VI| 653 75,0 | 47,7
8 | Sah bugda 5 |15V | 4V |16VI| 741 78,0 | 45,9
9 | -0AP-025AP-025TH-3TH-2TH-0TH 7 | 18IV | 5V |16VI| 734 92,0 | 48,8
10 | -0OAP-DHO08 7 |15V | 6V |15VI| 829 90,0 | 46,2
MV10-2000/3/SHI#4414/
11 CROWS"//GK SAGVARI/CAS055 3 7.V | 30.1IV | 15.VI | 86,0 94,0 | 49,6
12 | OCW11S940T 7 |12V | 6V |18VI| 86,9 100 | 48,8
13 | 26 FAWWON-2018-2019 BABAX/ 5 70V | 4V |19.VI| 86,2 106 | 45,0
14 | WEEBILL1(B)/KS980512 5 51V | 5V |19.vVlI| 86,3 108 | 45,7
15 | KS050255K-6/KANMARK 5 [12.lvV | 3.V |18.VI| 69,7 81,0 | 47,6
Minimum 3 5.1V | 28V | 12Vl | 63,0 75,0 | 31,7
Maksimum 7 1200V | 9V |20V 91,3 110 52,4
Orta 5 |12V | 5V |16VI| 77,0 95,7 | 43,7

Yumsaq bugda sortlar1 da struktur elementlorina gora ¢ox farglonirlor. Osgoran, 9sad-80,
Sahbugda vo digor yumsaq bugda sortlarinda moahsuldarliq donlarin say1 va donlorin kitlasinin
yuksok olmasi ilo baghdir. Burada da kollanma, siinbiilin sixligi, struktur elementlori
mohsuldarligin formalagsmasinda 6nomli rol oynamisdir (Cadval 5).

Cadval 5
Miisabiqoli sort sinaginda dyranilon perspektiv yumsaq bugda genotiplarinds struktur elementlori vo
mohsuldarliq gostaricilori (Tartor, 2020/2021)

. = Sunbdlin =

; % § = . = E = T;
Sormimumo, | 2| 2 gl ¥ |8 =2 |£%] 2| SF|E8
novmiixtalifliyi % 2 |5 ?|E Sle=| 8 25| & |2 E >

> =& 2 |8 |38 7|88 2 =% |2
% o =
1 | Xozri 716V |778| 103 | 198 | 192 | 624 | 24 | 434 | 384
2 |Osgoran 5| 5V 8009 119 | 232 | 195 | 81,9 | 25 | 43.2 | 43.7
3 |Dsad-80 5| 4V 793 102 | 198 | 194 | 69,7 | 2.8 | 38,6 | 47,6
4 [Romanna 3| 3V 695 90 | 202 | 224 | 621 | 21 | 39.4 | 462
5 [1-C-17647 51 8V |751| 114 | 208 | 182 | 56,7 | 2.3 | 36,6 | 47.8
6 |18"IWWYT-IR2014-15 | 5| 8V |726| 105 | 208 | 198 | 547 | 1.9 | 374 | 52.4
7 Konan 51 OV 653 100 | 192 | 192 | 57.6 | 25 | 41,0 | 47.7
8_|[Sah buzda 5| 4V |741] 99 | 212 | 21,4 | 683 | 24 | 334 | 459
1l

9 1274 FAWWON-IR2016- | 2 | 5v/ | 734 91 | 202 | 22.2 | 508 | 2.1 [328 | 488
10 |MV10-2000/3/SHI#4414] | 3 | 30.1V | 86,0 | 111 | 21.6 | 195 | 650 | 2.2 | 454 | 496
11 |OCW11S940T 71 6V 869 10,8 | 216 | 200 | 72.6 | 24 | 454 | 48,8
12 |KS050255K-6/KANMARK | 5 | 3.V | 69,7 ] 102 | 19.8 | 19.4 | 69.7 | 2.8 | 41,4 | 47,6
Minimum 31281V 630 72 | 156 | 163 | 36,0 | 14 | 334 | 132
Maksimum 51 oV 913 119 | 232 | 23.6 | 819 | 28 | 454 | 312
Orta 71 5V |77.0] 10,0 | 200 | 20.2 | 59.9 | 21 | 38,9 | 231

Qeyd etdiyimiz kimi, sopin muddatinin gecikmasi, yaz faslinin nisbaton soyuq va ritubatli
olmasi, sopindon sonraki vo 1-ci vegetasiya suvarmasinin gecikmasi, may aymin sonlarindan
koskin istilorin baslanmasi bark vo yumsaq bugda genotiplarinin morfobioloji vo aqronomik
alamotlorina bu va ya digar doracods manfi tosir gostormisdir. Optimal miiddatds siinblllayan
sortnimunalords dondolma dovrii daha uzun oldugundan mohsuldarliga gora secilon nlimuno-
lorin oksoriyyatini onlar toskil etmislor. Mohsuldarliq asagi oldugu ii¢iin yumsaq bugda
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genotiplorindo do, ganunauygun olaraq keyfiyyot gostoricilori, xiisuson do ziilalin miqdari
yiiksok olmusdur. Mohsuldarlig1 nisboton yiiksok olan sortniimunoralor donin siisovariliyi, yas
kleykovinanm miqdari, donin natura kiitlosi, KDI olamatlorino gora secilmisdir. Yumsaq bugda
genotiplorindo do keyfiyyot gostoricilori ilo genotiplorin boyu vo siinbiillomo miiddati arasinda
asililiq miisahido edilmomisdir (Cadval 6).

Cadval 6
Miisabiqoli sort sinaginda dyranilon perspektiv yumsaq bugda genotiplorinds keyfiyyst gostoricilori,
Toartor, 2020/2021

E o O\O- O\o- g - o g g v— 2';
e " 57 = £ E’ _| @ i 3 |2 z 5 s
Z NUmunanin adi - 3 s = | = SEEEEREER

S5 > X = = S Q = ]

S| 2 > | 2 Y N | & | 5E|%5

& | ¥ |2 m @ s
1 | Xozri 434 | 835 | 428 | 644 | 1059 | 171 | 778 | 6.V | 317
2 | Osgoran 43,2 | 89,5 | 29,2 | 659 | 73,0 | 12,7 | 80,9 | 5V | 414
3 | Osad-80 38,6 | 84,0 | 348 | 720 | 730 | 16,6 | 79,3 | 4V | 446
4 | 1-C-17647 36,6 | 470 | 352 | 760 | 84,3 | 153 | 751 | 8V | 437
5 | 18"IWWYT-IR 2014-2015 | 37,4 | 61,5 | 39,6 | 771 | 102,7 | 146 | 726 | 8V | 47,6
6 | Konan 4101 97,2 | 436 | 691 | 1088 | 18,0 | 653 | 9V | 417
7 | Sah bugda 334|970 | 368 | 732 | 100,0 | 17,1 | 741 | 4V | 46,2
8 | 24"FAWWON-IR 2016-17 | 39,8 | 88,5 | 37,6 | 755 | 1048 | 144 | 734 | 5V | 478
9 | 24"FAWWON-IR 2016-17 | 36,6 | 100 | 34,0 | 729 | 1059 | 154 [ 829 | 6V | 524
10 | KS061880M-3 42,2 1 930 | 340 | 691 | 103,7 | 144 | 76,7 | 5V | 477
11 | Krasnovodopadskaya-25// 382 (97,0 | 340 | 696 | 915 | 146 | 792 | 6.V | 459
12 | var.cianotrixinflatum 38,8910 | 36,0 | 762 | 96,5 | 144 | 83,6 | 5V | 488
13 | T-153 38,6 | 930 | 396 | 788 | 104,1 | 152 | 822 | 3.V | 46,2
14 | OCW11S940T 454 |1 955 | 31,2 | 735 | 852 | 150 [ 869 | 6.V | 431
15 | WEEBILL1(B)/KS980512 | 36,2 | 95,0 | 32,0 | 781 | 96,7 | 152 | 86,3 | 5V | 49,6
16 | KS031009K-4/KS060285-M-1 | 34,4 | 930 | 36,8 | 773 | 94,2 | 150 | 744 | 4V | 457
17 | GREER/KANMARK 40,2 | 84,0 | 376 | 755 | 102,3 | 152 | 80,0 | 3.V | 431
Minimum 334 | 47 | 312 | 691 | 785 | 12,7 | 65,3 | 28.1V | 31,7
Maksimum 454 | 100 | 46,8 | 788 | 1088 | 18,0 | 935 | 9.V | 524
Orta 389|886 | 371 | 737 | 952 | 153 | 792 | 5V | 437

YEKUN

Son illords CIMMYT, ICARDA, IWWIP vas s. beynalxalq toskilatlarla omokdasliq naticasinda
IWWYT-IR, FAWWON-IR, IDON, IDYT MD vo basqa programlar {izro seleksiya materiallarindan
suvarma soraitinds yiiksok mohsuldarliq potensialina vo adaptiv aqrobioloji slamatlora malik, intensiv va
yarimintensiv tipli yeni bark vo z/umsaq bugda sortlar1 secilmisdir.

Cari ildo, ICARDA-nin 37"IDON-MD 2013-2014 pitomnikindon goxillik géstaricilora gore secilmis
Ter1/3/Stj3//Bcr/Lks4/4/Aghrasl/3/Mrfl//-Mrb16/Ru nimunasindan fardi segmo yolu ils yaradilmis yeni
intensiv tipli “Zafor” bork bugda sortu vo Beynolxalq IWWIP programu iizra 18"IWWYT-IR, 2014-2015
pitomnikindon fordi segmo yolu ilo yaradilmis intensiv tipli “Konan” yumsaq bugda sortu da sinaqdan
kegirilmosi tiglin Aqrar Xidmatlor Agentliyins toqdim edilmisdir. Bundan basqa, Sahbuz rayonu Maralik
kondinin taxil zomilorindon tapilmis tritikale niimunasindon Qobustan vo Tortor BTS-lorda coxillik
gostaricilora goro secilmis “Qala-270” sortu da Dovlat sort sinagina verilmigdir.
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YPOXKAMHOCTH COPTOB TBEPJIOM U MSII'KOM HNIIEHUIILI ¥ YCJIOBUA
KAPABAXCKOW PABHUHBI

Xan6asa Pycramos'?, T'atu6a M'acanoba’
'Hayuno-uccredosamenscxuii uncmumym semnedenus Munucmepemea cenbekozo Xo3aiicmea
Azepbatiodicanckoul Pecnybnuku
2 Uncmumym zenemuueckux pecypcos Munucmepcmea nayku u 06pazoeanus
Asepbatioacancrou Pecnybnuku

B craThe npoananu3upoBaHbl arpoOHoIoruyecKas XapakTepUCTUKa U N0Ka3aTeId KauecTBa 3epHa y
HOBBIX COpPTOB IHILIEHUIBI TBEPAOH M MSTKOH, CO3JaHHBIX B PpE3yJbTaTe€ MHOTIOJETHEW CEINEKLIUU B
Teprepckoit 30C HUM 3emnenenus. Mcciemyemble T€HOTHITHI TBEPAOH M MSITKOM MIIIEHHUITBI PE3KO
pasmMyuanuch MO CpokaMm Havana (eHomormdyecknx (a3, ycroumBocTH K OOJIE3HAM, POCTOBBIM
MoKazaTelsiM M JIPyrdM  arpoOHOJIOTMYECKMM Tpu3HakaMm. [loCKONBKY Iepuos Cco3peBaHHus Y
COPTOOOPa3LOB BHIKOJOCUBIIUXCS B ONTHUMAJIbHBIE CPOKH, O0Jiee MPOJOIKUTEIbHBIM, OHU COCTaBHIIH
OOJIBIIYI0 YacTh 00pa3oB, OTOOPaHHBIX IO YPOKAHHOCTH W KavecTBY 3epHa. B aToM rony cpenHsis
BBICOTA y COPTOB MIIEHUIIBI TBEPJAOW cocTaBmia 77,5 cM, a y COPTOB MIIEHHUIBI MSITKOH — 79,2 cm. B
2020 romy cpenHuil mokaszareib BBICOTBHI ObUT 91,2 m 95,7 cMm coorBercTBeHHO. [lOoKazarenb BBICOTHI
HOBBIX COPTOB TieHHIBI TBepaoi Kopudeii-88, 3adap, a Takxke mmenurs Msrkoi Konan u [llax6yrna
ObUI CTAaOMJIBHBIM HE3aBHCHMO OT T'0Jia BO3JCNBIBAHHUA. Y COPTOB MIICHHUIBI TBEPAOW YPOKaWHOCTH
BapbUpoBana B npexnenax 29,1-46,9 u/ra, a cpeiHECOPTOBBIH MMoKa3aTenb coctaBua 37,8 n/ra. AMmiuryna
YpO’KallHOCTH y T'€HOTHIIOB MIIEHMIBI MITKOM cocTtaBuna ot 31,7 mo 52,4 1w/ra, a cpegHECOPTOBBIN
nokazarens 43,7 u/ra. [Tonasnsromniee OOJBIIMHCTBO COPTOOOPA3IIOB MIICHUIIBI MSATKOH, OTIMYAFOIIUXCS
BBICOKOW YPOXKalHOCTBIO, BBIKOJIOCHJIUCH OJHOBPEMEHHO CO CTAaHAAPTHBIMH COPTaMH WJIM pPaHbLIE.
VYposxkaitHocTh 12 copTooOpa3LoB Oblia BBIIE CTaHAAPTa ACKEpaH U CPEAHECOPTOBOrO nokaszarens (43,7
1/ra). [Ipy HU3KOH ypoKaHOCTH MOKa3aTelu KauecTBa, 0cOOEHHO cojiepkaHue Oenka, y copTooOpas3ioB
Obuta BbICOKas. [l pe3ko pa3MyalonIuxcsi DKO-reorpaduvecKux yCluoBUi AsepOaiipkaHa akTyaJlbHO
CO3J1aHHE COPTOB MILIECHULBI TBEPAOH U MATKON CO CTAOMIIBHOM - aJalTUBHON YPOXKaWHOCTBIO, C BEICOKON
YCTOMYMBOCTBIO K OHOTHYECKUM H a0HMOTHYECKMM CTpeccoBbIM QakTtopam. Co3laHHBIE IyTeM
WHIWBUAYaTbHOTO OTOOpa W3 MEXAYHApOAHBIX IMUTOMHHMKOB HOBBIH COpPT TMIIEHHUIBI TBEPIOH
WHTEHCUBHOTO Tumna 3adap, COpT MUICHUIBI MITKOM HHTEHCHUBHOro tuna KsHaH M copT o03uMOi
tputukane ['ana-270, oToOpaHHBIN IO MHOTOJIETHUM Toka3aTessiM B ['o0ycranckom u Teprepckom 30C
nepenaHbl ATEHTCTBY arpapHbIX YCIyT Ha TOCYJapCTBEHHOE UCIIBITAaHHE.

Knrouesvie cnosa: nuieHuya meepdaﬂ, nuteruya Mms2cKas:, copm, ypOWCGﬁHOCWlb, noxkaszameaiu
Kadecmeda 3epHa
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YIELD OF DURUM AND BREAD WHEAT VARIETIES IN THE GARABAGH LOWLAND
CONDITION

Khanbala Rustamov'*" Gatiba Hasanova?
'Research Institute of Crop Husbandry, Ministry of Agriculture of the Republic of Azerbaijan
’Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The article analyzes the agrobiological characteristics and grain quality indicators of new varieties of
durum and bread wheat, created as a result of many years of breeding in the Terter RES of the Research
Institute of Crop Husbandry. The studied durum and bread wheat genotypes differed sharply in terms of
the onset of phenological phases, disease resistance, growth rates, and other agrobiological traits. The
average height for durum wheat varieties was 77.5 cm, and for bread wheat varieties - 79.2 cm. In 2020,
the average height was 91.2 and 95.7 cm, respectively. The height index of new varieties of durum wheat
Korifey-88, Zafar, as well as bread wheat Kenan and Shahbugda was stable regardless of the year of
cultivation. For durum wheat varieties, the yield varied within 2.91-4.69 ton/ha, and the "average"
indicator was 3.78 ton/ha. The yield amplitude for bread wheat genotypes ranged from 3.17 to 5.24
ton/ha, and the average was 4.37 ton/ha. The vast majority of bread wheat varieties selected for high
yields were eared at the same time as the standard varieties or earlier. The yield of the studied 12 variety
samples was higher than the Askeran standard and the average variety indicator (4.37 ton/ha). With a low
yield, the quality indicators, especially the protein content, were high in the variety samples. For sharply
differentiated eco-geographical conditions of Azerbaijan, it is recommended to create wheat varieties, that
are resistant to biotic and abiotic stress factors, with a stable-adaptive yield. Created by individual
selection from international nurseries, a new durum wheat variety of the intensive type Zafar, a bread
wheat variety of the intensive type Kenan and a winter triticale variety Gala-270 were transferred to the
Agrarian Services Agency for state testing.
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INOK NOXUDU GENOTiPLaRn}IDa MOHSULDARLIGIN STRUKTUR
ELEMENTLORINDON ASILILIGININ TODQIQI

ALMAS 9SODOVA '
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq pr. 155
almas.i.asadova@gmail.com

Ohalinin ziilala olan ehtiyacimin 6donilmasinds arzaq paxlalilarimin rolu avazsizdir. Ziilal,
avazolunmaz amintursulary, vitaminlor vo minerallarla zonginliyi paxlahlarin keyfiyyatli arzaq
olmalarina tominat verir. Danli paxlahlara olan talobatin yerli mohsullar hesabina 6donilmasi yeni
davamli, mahsuldar sortlarin yaradilmasim zaruri edir ki, buna da hazirda malum olan yerli vo
introduksiya olunmus formalarin elmi-nozari cahotdon Oyronilmasi va onlarin potensial imkan-
larinin miioyyan edilmosilo nail olmaq olar. insan orqanizminin giindalik protein toloabatimin
o6donilmasi iiciin paxlah bitkilorin toplanilmasi, dyranilmasi, artirilmasi vo yeni-yeni sortlarimin
yaradilmas1 aktualdir. Azorbaycanda inok noxudunun JKkini yiiksok mohsul istehsalina imkan
vermir. Buna gora ds har bir region iiciin perspektiv sortun alinmasinda bitkinin genetik
ehtiyatlarinin morfobioloji xiisusiyyatlorinin kompleks oyranilmasi olduqca aktualdir. Maqalada
respublikanin miixtalif bélgalorindon toplanmis vo introduksiya olunmus inak noxuduna aid
sortniimunslorin mohsuldarhgr va struktur elementlorinin giymatlondirilmasinin naticalori analiz
edilmisdir. Inak noxudu niimunolorinin hartorafli 6yronilmasi onlarin seleksiyasinda tasarriifat-
qiymoatli slamatlors malik ilkin seleksiya materialinin yaradilmasina imkan verir. Apardigimiz
todgigatda kolleksiyaya aid bitkilorin biometrik analizlori gostordi ki, mohsuldarhg: asas
slamotlorin doyiskonliyi, genotipik miixtaliflik va becarilma ilinin vaziyyati miiayyan edir.
Idlamoatlordon bitkido donin va paxlamin sayl, bitkido donin kiitlasinin variasiya omsali orta
shomiyyatli olmaqla dayiskanliyin giiclii gostaricisidir. Paxlada donin sayi, 1000 donin kiitlasindaki
dayiskonlik orta saviyyads olmalar il xarakteriza olunur. Paxlada donin sayi ilo bitkido donin say:
arasinda giiclii miisbat korrelyasiyanin; 1000 danin Kiitlasi va bitkido donin sayi; 1000 donin kiitlosi
vd paxlada danin sayi, bitkido paxlanin sayi; toxumun Kiitlasi vo govdonin uzunlugu arasinda iso
¢ox zdif dlagonin oldugu miidyyan edilmisdir.

Acar sozlor: mahsul, donin sayr, 1000 donin kiitlosi, struktur elementlari, vigna, alternativ qida
manbayi, seleksiya

GIRIS

Orzaq paxlalilarinin genetik miixtolifliyi, miiasir dovr iiglin orzaq tohliikosizliyinin tomin
olunmasinda vo kond tosarriifatinin davamli inkisafinda miihiim rol oynayir. Keyfiyyatli qida
mohsulu kimi genis istifado edilon paxlalilar soya (Glycine max L.), marcimak (Lens culinaris
Medik.), lobya (Phaseolus vulgaris L.), okin gdy noxudu (Pisium sativum L.), at paxlas1 (Vicia
faba L.), inok noxudu (Vigna sinenes Savi), araxis va ya yer findig1 (Arachis hyogaea L.), okin
lorgasi (Lathyrus sativus L.) vo basqalaridir. Bunlara aid genotiplorin kompleks morfofizoloji
olamotloro, mohsuldarliga, donin keyfiyyotino vo onlarin aqroekoloji soraito uygunlagmalarina
gora secilmasi vo yeni sortlarin yaradilmasi giiniin aktual problemi olaraq qalmaqdadir. Yiiksok
keyfiyyatli, yatmaya vo xastaliklora davamli sortlar yaratmaqla arzagin keyfiyyatini yiiksoltmak
vo mohsulu itkisiz yigmaga nail olmaq olar. Hazirda movcud sortlardan miixtalif torpag-iglimo
malik bolgalords ugur alds etmok olmur. Bu ciir sortlarin becorilmo areallarinin genislondiril-
mosindo ortaya ¢ixan ¢otinliklor hor bir bolgonin torpag-iglim soraitine adaptasiya oluna bilocok
yiiksok mohsuldar sortlarin yaradilmasinin vacibliyini 6n plana ¢okir.

Vignanin (Vigna Savi) biitiin ndvlari lobyakimilara (Phaseolus L.) aid olmagla Phaseolinae
Taub. yarimtribasina daxildir. Inok noxudu (Vigna sinensis (Stickm) Endil.) 6z-6ziino tozlanan
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diploid (2n=24) birillik donli paxlali bitki olub insanlarin ziilala olan ehtiyacinin 6donilmosinda
osas manbalordon biridir. Bu bitki quraqliga davamliligi vo danlerinin torkibinds inhibitor
maddolorin soviyyasinin asagi olmasi ilo lobyadan forqlonir. Daha ¢ox vignanin torovoz
novlarindon Vigna unguiculata subsp. sesquipedalis (L.) Verdc., mas (V.radiata (L.) Wilczek),
urd (V.mungo (L.) Hepper) va V. aconitifolia (Jacg.) Marechal. maraq dogurur (Fery, 2002).

Hazirda diinyada vignanin okin sahasi 11862341 ha, don istehsal iso 5689562 ton togkil edir
Soraitdon asili olaraq bitkinin don mohsuldarlig1 0,5-5,0 t/ha, yasil paxla mohsuldarligi iso
0,9-1,6 t/ha arasinda doyisir (FAOSTAT, 2014).

Respublikamizda inok noxudunun miixtalif formalar1 becorilmokdodir. Yeni mohsuldar vo
mexaniki yigima yararli sortlarin yaradilmasi moqgsadilo Elm vo Tohsil Nazirliyi Genetik
Ehtiyatlar Institutunda bu bitkinin kolleksiyas1 yaradilmis vo kompleks tosarriifat olamatloring
g0ra saciyyalondirilmasi vo pasportlagdiriimasi aparilir.

MATERIAL VO METODLAR

Todqigat isi Genetik Ehtiyatlar Institutunun Abseron Elmi Todgiqat Bazasinda yering
yetirilmigdir. Todqiqat materiali olaraq respublikanin miixtalif bdlgslorinden toplanmus,
homg¢inin xarici 6lko genbanklarindan alinmis sortniimunoslor gotiiriilmiisdiir. Yigim sahodo
bitkilor 90% yetisdikdon sonra al ilo hoyata kegirilmigdir.

Mohsulun struktur analizi yigimdan sonra lobya (Phasiolus vulgaris L.) cinsinin SEV-
Beynolxalq tosnifati, homginin Beynolxalq Biomiixtaliflik Institutunda vigna tiiin gebul edilms
metodikaya asason aparilmisdir (bymnanosa u np., 1985; Methodology, 2011).

Todgigat zamani mohsuldarligda boyiik ohomiyyoto malik struktur elementlori analiz
edilmis, mohsuldarligla bitkinin hiindiirliiyii, bitkido donin vo paxlanin sayi, bitkido donin kiitlosi
va 1000 donin kiitlesi arasindaki asililiq dyronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Inok noxuduna aid sortniimunolorin struktur elementlori analiz olunaraq almmis naticolor
illar tizra tohlil edilmidir (Acagosa, 2019; Asadova, 2021).

Todgigatimizda inok noxudu niimunolorindo bitkido paxlanin sayr doyiskon olub orta
hesabla 8-don 33-0 godor (Xoz=14,28; VO=42,96%) doyismisdir (2007-2016-c1 ilar). Bitkida
paxlanin sayma goro on asagi gostoriciyo K-5390 (8 odod), K-424, K-771, K-1292 (9 adad); on
yiiksok gostoriciya iso AzeVIG-2 (27 odad), AzeVIG-3 (28 odod), AzeVIG-1 (33adod)
niimunolorinds rast golinmisdir. Bu gostorici illora géro doyismis vo on ¢ox paxla 2008-ci ildo
(9-38 adad), on az iso 2016-c1 ildo (8-28 odod) geydo alinmisdir. Niimunolordon AzeViG-1
yiiksok sabitlik gostormisdir. Bir bitkido paxla sayma goro yiiksok gostoriciyo malik K-271,
AzeVIG-1, AzeVIG-2, AzeVIG-3 niimunaloari seleksiyanin son morhalsalorinds istifads olunmast
ti¢iin se¢ilmisdir.

Qeyd edok ki, bu gostarici miixtalif novmiixtalifliklarinds do farqlonmisdir (Freire-Filho et al.,
2012). Inok noxudunun miixtolif névlerine (Vg.unguiculata (L.) Walp, Vg.radiata L.,
Vg.sesquipedalis L.) aid niimunalari bitkids paxlanin sayma gors qiymatlondirilmisdir (cadval 1).

Cadval 1
Inok noxudunun miixtolif névlarine (Vg.unguiculata (L.) Walp, Vg.radiata L.,
Vg.sesquipedalis L.) aid niimunalorinds bitkido paxlanin say1

" Monsovi | 2 g .o | st N Mamsavi | S S .o | sst,

umuna ansayi < s 5 _-: % umuna ansayi S 3 5 _-: %

@ g @ 3

1 2 3 4 5 6 7 8
k-263 (St.) URBI 14+2,19 100 K-424 URBI 9+1,41 64,2
K-257 URBI 12+1,30 85,7 K-769 URBI 11+1,14 78,5
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1 2 3 4 5 6 7 8
K-259 URBI 11+1,94 78,5 K-771 URBI 9+1,81 64,2
K-261 URBI 13+1,67 92,8 K-1138 URBI 12+1,34 85,7
K-262 URBI 23+2,28 1571 K-1190 URBI 10+2,16 71,4
K-264 URBI 16+1,34 114,2 K-1292 URBI 9+1,14 64,2
K-265 URBI 11+2,12 78,5 K-3480 URBI 11+0,89 78,5
K-267 URBI 12+3,63 85,7 K-5390 URBI 8+4,14 57,1
K-268 URBI 17+1,48 1214 AzeVIG-1 Masalli 33+6,96 235,7
K-269 URBI 10+2,60 71,4 AzeVIG-2 Qarabag 274511 192,8
K-271 URBI 24+2,12 1714 AzeVIG-3 Ganca 28+1,15 200
K-272 URBI 12+3,04 85,7 t/10 Tabriz 15+1,76 107,1
K-273 URBI 10+1,22 71,4 t/31 Lonkaran 21+1,72 150,0

Dispersiya analizinin naticaloring asason niimunalor bitkids paxlanin sayma gora: on az (11-
don az) - 9 niimuno, orta (11-don ¢ox) - 11 niimuna, oan ¢ox (25-don ¢ox) - 6 niimuns olmagla 3
qrupda birlogmisdir.

Bitkido donin say1 inok noxudu niimunslorindo orta hesabla 68-381 (Xq1,=146,0 odad;
VO=5,67%) odod arasinda doyismisdir. Bitkido denin say1r donli paxlalilarda osas komiyyat
olamotlorindon biri kimi mohsuldarligda miihiim rol oynayir (be3yrnosa u ap, 2014). Danin say1
on az 2011-ci ilds (68 adad), an ¢ox 2009-cu ildo (381 odad) olmusdur. On az don K-424 (68
adod), on cox don iso AzeVIG-3 (381adod) niimunalerinde geyd olunmusdur. Bitkido danin say:
yiiksok vo sabit olan 5 niimuno (K-262, K-271, AzeVIG-1, AzeVIG-2, AzeVIG-3) olamaot
kolleksiyasina daxil edilmisdir (codval 2).

Cadval 2
Inok noxudunun miixtalif ndvlerine (Vg.unguiculata (L.) Walp, Vg.radiata L., Vg.sesquipedalis L.) aid
niimunoslorindos bitkido donin say1

(¢} [¢”]
Nimuna | Mansayi E E £ ift" NUmuna Moansayi E E =2 | St, %
S e ® O Yo S & ® O
5 S @ 6 CE T v ©
St.K-263 URBI | 162+11,65 | 100,0 K-424 URBI 68+18,24 41,9
K-257 URBI 121+9,26 74,6 K-769 URBI 104+12,83 64,1
K-259 URBI | 12241045 | 75,3 K-771 URBI 101+8,87 62,3
K-261 URBI | 135+1553 | 83,3 K-1138 URBI 112+12,75 69,1
K-262 URBI 228+8,28 | 140,7 K-1190 URBI 107+12,01 60,0
K-264 URBI | 162+11,90 | 100,0 K-1292 URBI 118+10,34 72,8
K-265 URBI 72+10,25 44,4 K-3480 URBI 111+5,61 68,5
K-267 URBI 124+9,59 76,5 K-5390 URBI 88+8,86 54,3
K-268 URBI | 178+1365 | 109,8 | AzeVIG-1 Masalli | 314+10,28 | 1938
K-269 URBI 77%13,03 47,5 AzeVIG-2 Qarabag | 257+7,73 158,6
K-271 URBI | 132+10555 | 814 AzeVIG-3 Goanca 381+9,60 2351
K-272 URBI 118+7,22 72,8 t/10 Tabriz 154+10,70 95,0
K-273 URBI 98+9,71 60,4 t/31 Lonkoran | 136+12,21 83,9

Bitkido donin kiitlosi miirokkob olamat olub bir ¢cox komponentlorin birgs tasiri ilo miioyyon
edilso do oasason bitkido donlorin sayi, kiitlosi vo 1000 donin kiitlosindon asilidir. Oksor
miiolliflorin gostaricilorine gora bitkinin mohsuldarlig1 “ciicorme-¢icokloma” fazasinda méveud
olverisli amillordon, torpagin miinbitliyindon, 1000 donin kiitlosindon, paxlada donin sayindan,
bitkinin hiindiirliiylindon asilidir. Daha dogrusu bir bitkide denin kiitlasi kompleks slamat olub
daha ¢ox aqroekoloji soraitdon asilidir (MupomsukoBa, 2014).

Bitkido donin kiitlosi inok noxudunda digor paxlalilarda oldugu kimi, don mohsuldarligini
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xarakterizo etmoklo, osason sort xiisusiyyotindon vo becorilmo ilindon asili olaraq yiiksok
dorocodo dayiskon olmusdur. Oyranilon inok noxudu niimunolorinda bitkide donin kiitlosi
4,0-110,1 g (Xorta=21,52 q; VO=25,43%) arasinda doyismis, oan az K-5390 (4,0 q), oan ¢ox iso
AzeVIG-3 (110,0 q) niimunalorinds olmusdur. Kolleksiya niimunalori bitkida denin kiitlosino
gora: an asagi (14,0 g-dan az)-15 niimuna, orta (14,0 g-dan ¢ox)-6 niimuna, an yiiksak (40,0-
110,1 g)-4 niimuns olmagla ii¢ qrupda birlogmisdir.

Bitkido donin kiitlosi novloro goro do ohomiyyotli dorocodo doyismisdir. Belo ki,
Vg.unguiculata noéviino aid niimunslords denin kiitlasi 7,2-110,0 ¢, Vg.sesquipedalis-da
22,5-28,6 g, Vg.radiata noviinds iso an asagi1 gostorici olmarqla 3,6-4,6 q arasinda doyismisdir.
Vg.radiata noviine aid niimunslords donin kiitlosinin bu qodor az olmasi onlarin donlorinin
nisbaton xirda (1000 donin kiitlasi 39-42 q) olmasi ilo baglidir (cadval 3).

Cadval 3
Inok noxudunun miixtolif névlarine (Vg.unguiculata (L.) Walp, Vg.radiata L., Vg.sesquipedalis L.)
aid niimunolorinds bitkido danin kiitlosi

i 3=
5 | 82 S 2 57 | 8
NUmuna ] § £ 5 NUmuna s _-é” £ 5
= 232 H = 22 +
m m
St.K-263 | URBI 19+4,11 100,0 K-424 URBI 7+2,08 36,8
K-257 URBI 14+4,82 73,6 K-769 URBI 9+2,44 47,8
K-259 URBI 11+2,28 57,8 K-771 URBI 11+2,74 57,8
K-261 URBI 12+2,69 63,1 K-1138 URBI 10+1,42 52,6
K-262 URBI 24+6,51 126,3 K-1190 URBI 811,34 42,1
K-264 URBI 14+1,87 73,6 K-1292 URBI 10+5,50 52,6
K-265 URBI 15+4,94 78,9 K-3480 URBI 541,03 26,3
K-267 URBI 11+2,41 57,8 K-5390 URBI 440,66 21,0
K-268 URBI 19+8,01 100,0 AzeVIG-1 Masall 78+10,40 410,5
K-269 URBI 7+1,83 36,8 AzeVIG-2 Qarabag 62+8,20 326,3
K-271 URBI 13+2,38 68,4 AzeVIG-3 Ganco 11045,24 578,9
K-272 URBI 12+3,69 47,8 t/10 Tabriz 4045,43 210,5
K-273 URBI 943,17 47,3 t/31 Lankaran 23+3,43 121,0

Seleksiya ti¢iin ilkin materialin se¢ilmasinds yalniz bir bitkids paxlanin sayina deyil, hom da
paxlada donin maksimum sayima da fikir vermok lazimdir. Digor torofdon do V.V.Xangildino
gora miloyyan olunmus don mohsuldarliginda paxlada donin say1 vo msahsuldar bugumlarin say1
bufer rolunu oynayir (Xaurwibpausn, 1972).

Paxlada donin say1 sort xiisusiyyotindon do asili olaraq kolleksiya niimunslorinde 10-17
(Xorta=13,20 adad; VO=2,33) odad arasinda doyismisdir. Bu slamoto gora 6yronilon ndvlors aid
niimunolor arasinda osasl forq (8-16 odod) olmamisdir. Paxlada donin sayina goro on yiiksok vo
sabit gostorici AzeVIG-1 (9 odad), K-771 (13 odad) vo AzeVIG-3 (14 odad) niimunalorinda
olmusdur. 1000 danin kiitlosi miithiim tesarriifat gostaricisi olub sort xiisusiyyatini toyin etmakla,
hava goraitindon do asil1 olaraq doyisir.

1000 donin kiitlesi inok noxudu niimunslorinin do mithiim tosorriifat gostoricisi olub asason
sort xiisusiyyati vo hava soraiti ilo miioyyon olunmusdur. Kolleksiya niimunolorinds orta hesabla
1000 donin kiitlosi 39-287 q arasinda doyismisdir (Xoa=121,1 q; VO=37,78%) (codval 4).

On yiiksok gostorici 2007-ci ildo (40-287 q; Xorta=121,04 qr), on asag1 gostorici iso 2009-cu
ilda (30-226 q; Xorta=116,24 q) olmusdur. Vg.unguiculata néviins aid K-263 (118 q), t/10 (205
), AzeVIG-2 (244 q), AzeVIG-1 (244 q), AzeVIG-3 (287 q) niimunalorda 1000 donin kiitlosi on
yiiksok olmusdur. Bu géstoriciya goro AzeVIG-3 (287 q) niimunasi secilmis, K-263-da (St.) bu
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Cadval 4

Inok noxudunun miixtalif ndvlerine (Vg.unguiculata (L.) Walp, Vg.radiata L., Vg.sesquipedalis L.) aid
niimunoslorindo 1000 donin kiitlosi

g 2 | 1000denin | 8 g 2 1000 donin | &
:g S katlasi, g & :g S katlasi, g &
= > + = > +
St.K-263 | URBI 118+13,89 100,0 K-424 URBI 103+10,41 87,2
K-257 URBI 118+8,06 100,0 K-769 URBI 917,52 77,1
K-259 URBI 93+7,86 78,8 K-771 URBI 108+8,13 91,5
K-261 URBI 96x10,36 81,3 K-1138 URBI 92+13,60 77,9
K-262 URBI 114+12,49 96,6 K-1190 URBI 77%7,23 65,2
K-264 URBI 93+£12,75 78,8 K-1292 URBI 103+8,87 87,2
K-265 URBI 1714541 144.9 K-3480 URBI 42+5,36 35,5
K-267 URBI 92+8,33 77,9 K-5390 URBI 395,01 33,0
K-268 URBI 109+2,28 92,3 AzeVg-1 Masalli 248+10,37 210
K-269 | URBI | 100+2,68 84,7 AzeVg-2 Qarabag | 244657 | 206,7
K-271 URBI 98+5,01 83,0 AzeVg-3 Goanca 287+7,87 243,2
K-272 URBI 103+7,12 87,2 t/10 Tobriz 2051264 173,7
K-273 URBI 90+11,11 76,2 t/31 Lonkoran 151+3,27 1279

gostarici 118 q olmusdur. Vg.radiata noviine aid niimunalar bu slamoto gérs on asagi gostariciya
(40 q), Vg.sesquipedalis noviino aid t/31 iso orta gostariciya (151 q) malik olmusdur (codval 4).

Inok noxudu kolleksiya niimunslerinin  don mohsulunun sort xiisusiyati ilo yanasi
Abseronun torpag-iglim soraitinin tosirindon do asili olaraq doyisildiyi miioyyon edilmisdir.
Tadqiqgat ilindo inok noxudu niimunslorinin don mohsulu sortniimunolorin xiisusiyyotindon vo
hava soraitindon asili olaraq 16-201 q/m2 (Xorta=103,0 q; VO=30,06%) arasinda doyismisdir. Bu
olamoto goro yiiksok gostoriciys malik inok noxudu niimunslorindon Vg.unguiculata
névmiixtalifliyine aid olan K-271 (200 q), K-269 (201 q), K-257 (206 q), AzeViG-1 (217 q), K-
1292 (220 q) vo K-1190 (224 q), olamot kolleksiyasina daxil edilmisdir. St.K-263-do don
mohsulu 145 q olmusdur (cadval 5).

Cadval 5
Inok noxudunun miixtalif ndvlerine (Vg.unguiculata (L.) Walp, Vg.radiata L., Vg.sesquipedalis L.) aid
niimunoalorinin 1 m’~do mohsuldarlig

| 3ee | % | E ? |38 | S

5 : RS 7 5 E | &35 | g

Z = =" + Z = =" +
St.K-263 URBI 145+9,07 100,0 K-424 URBI 13148,12 90,3
K-257 URBI 206+8,23 142 K-769 URBI 14445,33 99,3
K-259 URBI 132+3,88 91 K-771 URBI 135+8,64 931
K-261 URBI 30+7,89 20,6 K-1138 URBI 194+13,61 | 1337
K-262 URBI 131+11,87 90,3 K-1190 URBI 224+13,02 | 1544
K-264 URBI 152+5,49 104,8 K-1292 URBI 220+£11,04 | 151,7
K-265 URBI 16+7,12 11,0 K-3480 URBI 205+6,04 | 1413
K-267 URBI 128+17,27 88,2 K-5390 URBI 18745,55 | 1289
K-268 URBI 122+2,59 84,1 AzeVg-1 | Masall 147+4,61 | 101,3
K-269 URBI 320+£12,91 220,6 | AzeVg-2 | Qarabag | 212+6,12 | 146,2
K-271 URBI 200+6,43 137,9 | AzeVg-3 Ganco 131+7,49 90,3
K-272 URBI 118+6,96 81,3 /10 Tobriz 154+11,23 | 107,6
K-273 URBI 13545,74 93,1 /31 Lonkoran | 260+12,54 | 179,3
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Oyronilon komiyyot elementlori arasinda bioloji mohsuldarliga daha cox tosir edon
olamatlori ayird etmok moqsadils reqresiya analizi aparilmisdir. Reqresiya analizinin naticalaring
osaslanaraq, mohsuldarligla 6yronilon komiyyat elementlori arasindaki xotti olago sokil 1-2-do
gostorilmisdir.
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Sakil 1. Mohsuldarligla (VAR00008) bitkinin hiindiirliiyii (VARO00001), 1 bitkide paxlanin say1
(VARO00003) va 1 bitkids donin say1 (VAR00004) arasindaki slage
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Sokil 2. Mohsuldarligla (VAR00008) 1 bitkids donin kiitlasi (VAR00005) va
1000 denin kiitlesi (VAR00006) arasindaki slage

YEKUN

Apardigimiz  todqiqatda kolleksiyaya aid bitkilorin biometrik analizlori gostordi ki,
mohsuldarlig1r osason osas olamatlorin doyiskonliyi, genotipik miixtaliflik vo becorilmo ilinin
soraiti miioyyan edir. ©lamatlordon bitkide denin vo paxlanin sayi, bitkide donin kiitlasinin
variasiya omsal1 orta shomiyyatli olmaqla doyiskonliyin giiclii gostoricisidir. Paxlada donin say1,
1000 denin kiitlesindoki doyiskonlik orta soviyyads olmalari ilo xarakterizo olunur. Paxlada
donin say1 ilo bitkido donin say1 arasinda giiclii miisbot korrelyasiyanin; 1000 donin kiitlosi vo
bitkido denin sayi; 1000 donin kiitlasi vo paxlada denin sayi, bitkids paxlanin sayr; toxumun
kiitlasi vo govdonin uzunlugu arasinda isa ¢ox zoif olagonin oldugu miioyyon edilmisdir.
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MN3YYEHUE 3ABUCUMOCTHU IPOAYKTUBHOCTU 'EHOTHUIIOB BUT'HBI OT
CTPYKTYPHBIX JIEMEHTOB

Aamac AcanoBa
Hncmumym cenemuueckux pecypcos Munucmepcemea HayKu u 00pazo8anus
Aszepbatiosicanckoii Pecnybnuxu

Heonernma posb numieBsix 0000BBIX KYJIBTYp B yIOBIETBOPEHUH IOTPEOHOCTH HaceleHUs B OeIKe.
BGJIKI/I, 6OFaTI)Ie AMHWHOKHCJIOTaMHU, BUTAMUHAMU W MHHCpAJIaMH, [CJIaI0T 6061)1 Ka4€CTBCHHBIM
MPOAYKTOM NHTaHHA. YJOBJICTBOpEHHE MOTPEOHOCTH B 3epHOOOOOBBIX KYNBTypax 3a CUeT MECTHOU
MPOAYKIMHA TpeOyeT CO3MaHUs HOBBIX YCTOWYHMBBIX, BBICOKOYPOJKaWHBIX COPTOB, YTO MOJXKET OBITH
JOCTUTHYTO IIyTeM HAyYHO-TEOPETUYECKOTO H3y4YEHHs] M3BECTHBIX B HACTOSIIEE BpPEMS MECTHBIX U
HHTPOIYLUUPOBAHHBIX (JOPM U OMpenesieHus] UX MoTeHIuamna. s yJaoBiIeTBOpEeHHs CYTOUYHOW MOTped-
HOCTH OpTraHM3Ma 4elloBeKa B Oelke BaKHO COOMpaTh, M3y4aTh, Pa3MHOXKATh W CO3/IaBaTh HOBBIE COPTa
0000BBIX pacTteHHi. B AsepOaiimkane TOCEBHl BHUTHBI HE HMMEIOT OOJBIIOTO MPOW3BOACTBEHHOTO
3HavyeHus. lloaToMy KOMIUJIEKCHOE H3y4eHHEe MOP(POOHOIOTHUECKUX OCOOEHHOCTEH T'eHETHUYECKUX
PECYPCOB pacTeHUs BeCbMa aKTYalbHO MPH MOJyYSeHUH MEPCHEKTHBHOTO COpTa LISl K&KIO0Tro pernona. B
CTaTh€ MPOAHATMIUPOBAHBI PE3YIBTATHl OIEHKH MPOIYKTUBHOCTH W CTPYKTYPHBIX JJIEMEHTOB COPTOB
BUTHBI COOpPaHHBIX M3 Pa3HBIX PETHOHOB PEeCHyOJIMKM M MHTPOAYLHMPOBAaHHBIX. BcecTopoHHee u3yyenue
00pa3LoB BHUTHBI MO3BOJISIET CO3JaTh MNpPU HMX OTOOpPE WCXOAHBIH CENEKIHOHHBIM MaTephail C
XO3SUCTBEHHO IICHHBIMHU IIpH3HAaKaMH. B HameM HcCleAOBaHWM OMOMETPHUYCCKUN aHaIN3 pPacTeHHM
MOKa3aj, YTO MPOAYKTHBHOCTH B OCHOBHOM OIPEAENSAETCS W3MEHYMBOCTHIO KIIFOYEBBIX IPHU3HAKOB,
TCHOTUITMYECKUM pazHooOpasueM W BIMSAHHEM Troja BhlpamuBaHus. KomuuecTBo 3epeH u 0000B,
K03 (UIIMEHT BapHallMd MacChl 3€pHA B PACTEHUU SIBJIAETCS CHIIBHBIM ITOKa3aTelleM HU3MEHYHBOCTH C
yMepeHHOH 3HauuMOCThi0. KommuecTBo 3epeH B 000ax, wusMeHuMBoCcTh Maccel 1000 3epeH
XapaKTepU3yeTcsl YMEPCHHBIMH YPOBHsAMHU. HaiieHa BBICOKAsT TOJOXHUTEIbHAS KOPPEISIUS MEKITY
KOJIMYECTBOM 3epeH B 000axX W KOJIMYECTBOM 3epeH B pacTeHusx; macca 1000 3epeH U KOJTUYECTBO 3€peH
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¢ pactenusi, Mmacca 1000 3epeH 1 KOIM4YeCcTBO 3epeH B 600€, KonnuecTBO 0000B B pacTeHUH. BBIICHUIOCH
TaKKe, 4TO CYIIECTBYET OUCHb ciiabast CBA3b MEKIY MacCOi CEMSH U BEICOTOM CTEOIS.

Knioueevle cnosa: sucna, ypooicaiinocmo, xonudecmseo 3epet, macca 1000 3epen, cmpykmypHbvie
J/IeMEHMbL, ANbMEPHAMUBHBIL UCTIOYHUK NUWU, CeNleKyUs

STUDY OF DEPENDENCE OF PRODUCTIVITY IN COW PEA GENOTYPES ON
STRUCTURAL ELEMENTS

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

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

Keywords: vigna, productivity, number of grains, weight of a thousand grains, structural elements,
alternative source of food, selection
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ALMA SORT VO FORMALARININ FITOPATOLOJI
QiYMOTLONDIRILMOSI

ISMAYIL MOCIDLI", NAZLI BABAYEVA, COSQUN MOMMODOV

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

Mboqalads Genetik Ehtiyatlar Institutunun Soki Elmi Todqiqat Bazasmin genofond baginda
respublikanmzin miixtalif bolgalorindon toplanaraq ex-situ soraitinds yetisdirilon alma sort vo
formalarmin goboalok xastaliklari ilo sirayatlonmalorinin fitopatoloji giymatlondirilmalorinin naticalori
9ks etdirilmisdir. Fitopatoloji miisahidalor zamam alma agaclarma an ¢ox zarar vuran domgil, meyva
curidmasi va pas xastaliklori miisahida edilmisdir. Domgil xastaliyi zamam yarpaqlarin iist sathinds vo
meyvalar iizorindd tiind-yasil, maxmari lokalor amalo galmis, meyvalor deformasiyaya ugrayaraq, loti
mantarlasmis va catlar yaranmmsdir. Yusifi, Qurmiziyanaq, Sor, Tokar, Qarpiz, Pisikbas, Qusgoz, Sigan,
Israil, Goy, Sirvan, Das, Cicok, Yag qurmizi, Yaqub, Pash, Mahir alma sort vo formalar1 domgil
xastaliyinin (Venturia inaequalis (Cke.) Wint.) toradicisi ila 3 balla sirayatlanmislor. Genofond baginda
alma sort v formalarinda qeyds aliman digor xastolik meyvo ciiriimasi-moniliozdur (Monilinia
fructigena Honey). Siqan, Bal, Xammaquz, Israil, Goy, Sirvan, Kiinciit sinabi, Ag, Quzugéran, Giilyanaq,
Kiinciit, Dagsdomir, Cicok, Konfet, Yag qirmizi, Tokar, Pash, Mahir, Yag sar1, Turs, Qarpiz, Otasan,
Balakon, Qovun, Zorbun, Pisikbas, Qarnitox, Sinab, Yunis, Allahverdi, Tas, Amil, Cirhaci, Yusifi,
Qirmiziyanaq, Sor alma sort vo formalari bu xastaliys 3 balla yoluxaraq doziimliiliik-toleranthq
niimiiyis etdirmislor. Yoluxma asason domgil xastaliyindon amoals galmis cat yerlorindon, hasaratlardan
vd dolu vurmadan yaranmis zodalonmoalordan bas vermisdir. Bagdaki Qusgoz, Quzugoran, Mabhir sort
va formalar1 3 balla pas (Gymnosporangium tremelloides Hartig.) xastaliyi ilo do sirayatlonmislor.
Xastalik zamam yarpaglar iizarinds qara noqtalor soklinds-piknidili, qirmizitahar, narincl, dairavi va ya
yastigvari lokalor amals galmis, gobalokls yoluxmus yerlor qalinlasaraq zoglar va ayri-ayr1 budaglan
qurutmusdur. Naticods xoastaliklo sirayatlonmis agaclarda fotosintez vo maddslor miibadilosi
pozulmagla, mahsulun keyfiyyati pislosmokls barabor mohsuldarliq da asag diismiisdsiir. Genofond
baginda yetisdirilon Qiz1l Ohmadi vo Ag§ Ohmadi alma sortlar: bu xastaliklora qars1 davamhiliq niimayis
etdirmislar.

Acar sozlar: gobalok, domgil, meyva ciirtimasi, monilioz, ex-Situ, genofond, pas

GIRIS

Respublikamizin timumi daxili mohsulunun 70%-dsn ¢oxunun geyri-neft sektorunun payina
diisdiiyii miiasir dovriimiizdo, xiisuson kond tosorriifatinin siiratli inkisaf etdirilmosi, 6lko ohalisinin
orzaq mohsullara tolobatinin yerli istehsal hesabina 6donilmesi ilo barabar ixrac potensialinin
artirilmasi giiniimiiziin aktual problemlorinden biridir. Olko ohalisinin vitaminlora, mikroelementloro
ehtiyacinin 6danilmasinds asas yerlorden birini tutan meyvagilik bu problemin hallinds miihiim rol
oynamagla aqrar sahonin aparici saholorindondir. Beynolxalq sohiyyo toskilatinin vo FAO-nun
normativlorine gora, har bir insan il arzindo 76 kq meyva qgoabul etmolidir. Bunun miigabilindo
respublikamizda adambasina meyvo istehlakinin 40 kilogramdan da az olmasi meyvagiliyin
inkisafinin elmi asaslar lizarinds inkisaf etdirilmasini zaruri edir (Hasanov, 2007; Macidli, 2019).

Hor il boylik zohmot hesabina yetisdirilon mohsulun ¢ox hissosinin xostolik vo zororvericilor
torofindon mahv edilmasi bitki miihafizasi problemins xiisusi elmi yanagma talob edir. Bu ¢atin vozi-
fonin yerino yetirilmosi, mévcud meyvo baglarinin istehsal giiciiniin elmin vo istehsalatin nailiy-
yatlori osasinda artirllmasindan asili olsa da, xalq seleksiyasi yolu ilo alinmig bir ¢ox meyva sort va
formalarmin toplanaraq toxum vo tarla genbanklarinda, nobatat vo genofond baglarinda miihafizo
olunmasi da daim diqqget morkozinds olmalidir (Macidli, 2019).

Molumdur ki, muasir dévrimiizds planetimizds okin sahalorinin genislondirilmasi imkanlari
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mohdud olmagla barabar, slverissiz ekoloji sorait, antropogen tasirlor, xastolik vo zararvericilor
bitkilorin potensial mohsuldarliq imkanlarinin tam reallagsmasma imkan vermir. Todgiqatlar gostorir
ki, son illor iglim soraitinin stresslosmasi, su vo termik rejiminin stabilliyinin pozulmasi bitkilora
ohamiyyatli doracada monfi tasirini gostarir.

Ona goro do otraf mihitin biotik vo abiotik stress amillorina gars1 davamliliq va tolerantliq
xususiyyatlorini dasimagqla, kimyovi preparatlarla islonmoys ehtiyaci olmayan meyva Sort vo
formalarin segilorok artirilmasit vo onlarin golocok nasillora ¢atdirilmasi giiniimiiziin on aktual
prioritet problemlarindon olmalidir.

Xastolik vo zararvericiloro davamliliglarina gora se¢ilmis meyva bitkilorindon genis istifado
edilmoklo vo ekoloji cahatdon tomiz mohsullarin istehsalini artirmagla insanlarin saglamliglarinin
gorunmasina nail olmagq olar.

Azarbaycan Respublikasinda kond tesorriifatinin inkisafi ilo bagh 6lke Prezidentinin g¢oxsayli
Soroncamlarini, bu sahads son illords gobul edilmis dovlet programlarini alds rohbor tutarag, meyvs
va gilomeyvali bitkilorin xastolik va zararvericilordon elmi asasli miihafizasi ilo onlarin potensial
mohsuldarliginin alds edilmasinin  6lkomizdo kond tosarriifati istehsalinin  giiclondirilmasinds,
ohalinin orzaq tohlikasizliyinin tomin edilmosindo strateji vo halledici rolu gunumizin aktual
masalalarindan biridir.

MATERIAL VO METODLAR

Institutun Soki Elmi Todqgiqat Bazasinin genofond baginda respublikamizin  miixtolif
bolgolarindon toplanaraq ex-situ soraitindo yetisdirilon 106 alma sort vo formalarmm gobalok
xostoliklori  ilo  (domgil, meyvo ¢lirlimasi-monilioz, pas) sirayotlonmolorinin fitopatoloji
giymatlondirilmalori  D.Bubalsin ~ (1956), V.Qusfeldin  (1953), A.M.Neqrulun  (1937),
D.D.Verderevskinin (1961), F.Sorialin (1965), M.A.Lazarevskinin (1962), Q.A.Lobanovun (1980),
V.M.Tarasovun vo b. (1981) metodikalar osasinda aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Genofond baginda aparilmis fitopatoloji miisahidolor zamani almanin sort vo formalarinda
g0balok xastaliklorindan an ¢ox demgil, meyva ciirimasi, pas xastaliklori miisahido edilmisdir.

Domgil tumlu meyva bitkilorinds on ¢ox yayilmis vo zaror veran xostoliklordon biridir. Xostolik
erkon yazda yarpaglar iizorindo gbzlo goériinon qara noqtolor soklindo tozahiir etmisdir. Bu lokolor
tizorindo yaz askosporlari omoalo golorok giiclii yagislardan sonra islanaraq kiiloklo yayilib cavan
yarpaglar da sirayotlondirmisdir. Yarpaglar tizorindo tiind-yasil, moxmaori lokolor omolo golmisdir.
Meyvalar lizarindaki lokalar tiind rangli olub, maxmari ortiikle ortiilmiisdiir. Lokalorin altinda meyva
loti mantarlagarag, meyvonin bdyiimosini pozmus vo meyvo iizorindo catlar omolo gotirmigdir.
Noticodo yoluxmus meyvolor deformasiya edorok meyvonin keyfiyyotini asagi salmagla
mohsuldarhigl da azaltmisdir. Xostolik agaclarin saxtaya davamliliglarii da (esason do payizliq vo
qushq sortlarda) asag1 salmigdir. Damgil on ¢ox yagintili bolgalords zarar vurur. Meyva yigimindan
ovval nomigli hava oldugda gecikmis domgil amalo galir ki, bu da “anbar domgili” adlanir (Hasonov,
2007; Macidli, 2019) (Sakil 1).

Sakil 1. Domgil xastoliyi (Venturia inaequalis (Cke.) Wint.)
1, 2 - domgills yoluxmus alma meyvalari, 3- domgillo yoluxmus alma yarpagqlari, 4 - anbar domgilina yoluxmus alma
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Yusifi, Qumiziyanaq, Sor, Tokar, Qarpiz, Pisikbas, Qusgdz, Sigan, Israil, Gdy, Sirvan, Das,
Cicak, Yag qirmizi, Yaqub, Pasli, Mahir alma sort vo formalarinda Venturia inaequalis patogenina
qgars1 3 ball doracasindo yoluxma geydo alinmisdir.

Digor alma sort vo formalar1 domgil xastaliyi ilo 4 ball doracasinds sirayatlonmislor ki, bu da
cadvaldon goriindiiyli kimi 82,07 % toskil etmisdir. Qizil Ohmadi vo Ag ©hmadi sortlart bu xastaliys
garst immun olmuslar.

Cadval
Alma sort vo formalarinin gobslak xastolikloring siraystlonmslarinin fitopatoloji giymotlondirilmosi
Sirayatlanma darasasi, Domgil Meyva ciiriimosi Pas

Ball adad % adad % adad %

Immun - 0 ball 2 19 2 19 2 19
Yiiksok davamli - 1 ball - - - - - -
Davamli - 2 ball - - - - - -

Dozumli - tolerant - 3 ball 17 16,03 36 33,96 3 2,8

Davamsiz va ¢ox davamsiz - 4 ball 87 82,07 68 64,15 101 95,3

Comi: 106 100 106 100 106 100

Genofond baginda aparilmis fitopatoloji miisahidolor zamani almanin sort vo formalarinda
geydo alinan digor gobalok xastaliklorindan biri do meyva ¢iiriimasidir (Monilinia fructigena Honey).
Siqan, Bal, Xammqiz, Israil, Gdy, Sirvan, Kiinciit sinabi, Ag, Quzugdren, Giilyanaq, Kiinciit,
Dasdomir, Cigok, Konfet, Yag qirmizi, Tokor, Pash, Mahir, Yag sari, Turs, Qarpiz, Otasan, Balakon,
Qovun, Zorbun, Pisikbas, Qarnitox, Sinab, Yunis, Allahverdi, Tas, Amil, Cirhaci, Yusifi,
Qirmiziyanaq, Sor alma sort vo formalarida meyva ¢iirtimasi-monilioz (Monilinia fructigena Honey)
xastoliyi 3 balla geyds alinmusdir ki, bu da 64,15% toskil etmisdir (cadval).

Meyva ¢liriimosi xostoliyi biitiin meyvo yetisdirilon bolgolordo genis yayilaraq osason tumlu
meyvalari sirayotlondirir. Yoluxma asason hosaratlarla vo dolu vurmadan yaranmis zadslonmalardon,
domgil xastoliyindon omolo golmis cat yerlorindon bas vers bilir. Saxlama kameralarinda olan xasto
meyvalar saglam meyvalar {iglin yoluxma monbayi olur. Havanin nisbi riitubati asagi diigdiiyli vo
yuxarl qalxdigi (75-80 %) hallarda xastolik intensiv inkisaf edorok meyvalori cliridiir. Meyvo

ciiriimoasi boyiik olmayan boz loko soklinds tozahiir edib, todricon meyva lotinin ¢ox hissasini ohato
edir. Ciirlimiis meyvanin iizorindo konsentrik halgoalor soklindo ¢oxlu sayda boz rongli yastigciglar
diiziiliirlor. Gobalayin inkisafi tiglin alverisli sorait oldugda meyve gdy-qara rong alib mumiyalagir.
Belo meyvolor adoton agaclar iizorindo qislayaraq ilkin yoluxma monbayi olurlar (Hasonov, 2007,
Macidli, 2019) (Sakil 2).

Qi1z1l ©hmadi vo Ag ©hmadi sortlar1 bu xastaliys garst da immun olmuslar.

Sakil 2. Meyvalarin glrlimasi-monilioz (Monilinia fructigena Honey) xastaliyi
1, 2-mevs ¢lUrimasi ilo siraystlonmis almalar, 3, 4, 5-¢Urlimiis vo mumiyalagmis almalar

Genofond baginda toplanmig alma sort vo formalarinda qeyde alman digor gobalok
xastoliklorindon biri do pas (Gymnosporangium tremelloides Hartig.) xostoliyidir. Qusgoz,
Quzugoran vo Mabhir sort vo formalari bu xastoliya doziimlii - tolerant (3 balla - 2,8 %) olmuslar
(cadval).
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Xostoliklo osason bitkilorin yarpaqlari, bozon do zoglari, meyvo saplaglart vo meyvalori
sirayatlonirlor. Xastolik bitkinin yarpaglari yaxst inkisaf edon dovrdo-yayda yarpaglar iizorinds xirda
yasiltohor-sar1 dairovi lokalor soklindo tozahiir edir. Todricon lokonin bdyilimosi naticosindo xosto
toxuma sisir. Yarpaqlarin {izorinde qara ndqtolor soklinds-piknidili, qurmizitohar, narmnci, dairavi vo
ya yastiqvari lokolor omoalo golir. Yayin sonlarinda homin yarpaglarin altinda gézlo yaxsi goriinon ko-
nus va ya amzikvari siskinliklor amalo golir. Gobalaklo yoluxmus yerlor qalinlasir, zoglar va ayri-ayri
budaglar quruyur.

Xostolik giiclii inkisaf etdikdo bitkinin biitiin yarpaqglart xastolonarak, iyulun sonlarinda agac-
larda kiitlovi yarpaq tokiimii bas verir vo agaclar zoifloyir. Meyvo ¢uxurunun yaninda nisboton iri -
25-30 mk diametrindo lokolor omolo golir. Xosto meyvalor deformasiya edib yetismirlor. Xastoliyo
yoluxmus zoglar inkisaf etmirlor, giiclii yoluxmada hotta mohv olurlar. Zsif yoluxmus zoglar mohv
olmasa da, 2-3 ildon sonra onlarin gabiq vo oduncaginda ¢atlar omola galmokla, xorgang xastaliyin-
doki kimi bandvsoyi rongli konidilor amolo golir.

Pas xostoliyilo sirayotlonmis agaclarda fotosintez vo maddolor miibadilesi pozulur. Sporlar
bitkidon nom ¢okdiyi {igiin su balansi pozulur ki, bu da xasto yarpaglarin, meyvalorin, tumurcuqglarn
tokiilmosina sobab olur. Noticodo mohsulun komiyysti azalir, keyfiyyoti pislogir (Hosonov, 2007;
Macidli, 2019) (Sakil 3).

Qiz1l ©hmadi vo Ag ©hmadi sortlar1 bu xastaliys garst da immun olmuslar.

Sakil 3. Pas (Gymnosporangium tremelloides Hartig.) xastsliyi ilo yoluxmus alma yarpaglart

YEKUN

Soki Elmi Todgiqat Bazasinin genofond baginda ex-situ soraitindo yetisdirilon alma sort vo
formalarmin gobalok xostoliklori ila sirayatlonmalorinin fitopatoloji qiymatlondirilmalori zamani
domgil, meyva ¢lirlimasi-monilioz vo pas xastaliklorine immun, déziimli-tolerant sort vo formalar
askar edilmisdir. Homin alma sort vo formalari bu xastaliklora davamli sort vo formalarin yaradlmasi
Uclin ananavi vo marker asasl seleksiya islorinin aparilmasina calb edilocokdir.

Tadqigat aparildigi bolgads il arzinds yagintinin migdari ilo 730 mm-dir. Bunun yarisi aprel,
may, iyun, sentyabr, oktyabr aylarinda yagir. Ona gora do Xostaliklorlo mibarizods agrotexniki
todbirlor vaxtinda aparilmigdir. Meyvo yigimindan dorhal sonra, agaclarin quru vo Xasto budaglar
budanmis vo domgildon mumyalagsmis meyvolor yigilaraq mohv edilmis, gOvdo otraflar
bellonmisdir.

GoObolayin qislama marholasinds payizda va ya erkon yazda:

- qishiq yag (5 L/95 L su) - mahlulu ils cargs va corgearalart gilonmisdir.

Vegetasiya dovril arzinds mibarizs davam etdirilmis:

- fundazol, benazol (1-2 kg/ha) preparatlart ilo vegetasiya arzinds 30 gunlik fasilslorlo 2 dofo
cilonmo aparilmigdir.
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OUTOIMATOJOI'NYECKASA OINEHKA COPTOB 1 ®OPM SABJIOHU

Hcemana Memxunnu , Hazabl baGaesa, [I:komryn Mamenos
Hucmumym eenemuueckux pecypcos Munucmepcmesa nayku u oopasosarusi Azepoatioscanckoii Pecnybnuxu

B cratee oTpaskeHBI pe3ynbTaThl (PUTONATOIOIMYECKON OLEHKH MOPAKEHHOCTH T'PHOAMH COPTOB U
(Gopm s0MOHM, BBIPAIIMBACMBIX B YCIOBHsAX €X-Situ B camy reHodonma IllekuHckol HaydHO-
HICCIIETIOBATEIBCKOM 0a3bl MHCTUTYTA. [Ipu (hUTOTIATONIOTHYECKIX HAOIOICHUSIX OTMEUEHBI OOJIC3HH TapIIIH,
TUTOJIOBOW THWIIM, PYKaBUHMHBI, KOTOPbIE HAHOCAT HanOONbIIMi yiiep0d siomonsm. Ha BepxHeil moBepxHOCTH
JIMCTHEB U TUIOAOB 00pa3oBaICh TEMHO-3€JIeHble 0apXaTHCThIE MATHA, IUIOABI 1eOpMUPOBAINCEH, CTEOETb
onpoOKoBaics, nosBUIMCH TpemuHbl. FOcudu, KeipMebiaaar, lop, Texep, Kaprbiz, [nmmk6an, [Nymros,
Curan, Vcpawns, [o#t, Illupsan, Jdam, Yndek, Ar keipMbiel, Sky0, Pacibr, Maxup copta u GopMmbl S0T0HA
uHbHIMpoBaHHbIX Bo30yautenem maprm(Venturia inaequalis (Cke.)) Wint.) wa 3 Gamna. Eme omuum
3a00J1eBaHUEM, PETUCTPUPYEMBIM Y COPTOB M (OpM SOJIOHH B T€HO(POHIE Caja, SBISICTCS IJI0A0Basi THUIIb-
monmnro3 (Monilinia fructigena Honey). Curan, ban, Xanbivkbi3, Vcpawis, oit, [lupsan, Kynmkyt
cuHabuii, Ar, ['y3yropen, ['ynsanak, Kynmkyt, damnemup, Yuuek, Konder, SAr keipmbsel, Tekep, Pacibi,
Maxwup, Ar capel, Typm, ApOy3, Aracan, banakan, KoByn, 3opOyH, [Tummiko6am, ['apaurox, Cunrab, HOnuc,
Amnaxsepau, Tac, Amunb, Lupxamku, FOcudu, Keipmeisl sHar, [op Obun 3apaskeHbl pKaBUMHOW Ha 3
Oaia W TMOKa3ajid TOJEPAHTHOCTh. 3apakeHWE B OCHOBHOM IIPOWCXOJMIIO Yepe3 TPEUIMHBI, BbI3BAHHBIE
Naploil W MOBPEXICHUS HaHECEHHBIMM HaceKoMbIMHU, M rpagoM. Copra u ¢opmbl ['ymros, ['y3yrépes,
Maxwup B cay ObutH nopaxkeHbl pxkaBurHoi (Gymnosporangium tremelloides Hartig.) va 3 6asia. Bo Bpemst
0O0JIE3HH Ha JIUCThIX 00Pa30BBIBAIMCH KPACHBIE, OPAHKEBBIE, KPYTJIbIE HIH MOAYIIKOOOpa3HbIe MATHA, MECTA,
MOpa)KCHHBIE TPUOKOM, YTOJIIATMCH W BBICHIXaJIM Ha CTBOJIAX M OTACIBHBIX BETBsIX. B pesynbrare y
MOPAKCHHBIX OOJIE3HBIO AEPEeBbEB HapymaeTcs (OTOCHHTE3 W OOMEH BEIIECTB, YXYILIAETCs KauecTBO
MPOAYKIIMH, a TAKKe CHIDKaeTcsl ypoxkaiiHocTh. Copra stonok Kuzmn Axmany u Ar AXmenu, BbIpallieHHbIE B
cajy TeHOOHIa, POJAEMOHCTPHPOBAIN YCTOHYMBOCTD K STUM 3200 IEBAHUSIM.

Knroueevie cnosa: 2pud, napuia, nio006as cHUb, MOHUIUO3, eX-Situ, 2eHOPOHO, picasyuHa
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PHYTOPATHOLOGICAL EVALUATION OF APPLE VARIETIES AND FORMS

Ismail Majidli*, Nazli Babayeva, Joshgun Mammadov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The article reflects the results of a phytopathological assessment of fungi infestation of apple varieties and
forms grown ex-situ in the garden of the gene pool of the Sheki Research Base of the Institute. During
phytopathological observations, diseases of scab, fruit rot, and rust were noted, which cause the greatest
damage to apple trees. Dark green velvety spots formed on the upper surface of the leaves and fruits, the fruits
were deformed, the stem corked, and cracks appeared. Yusifi, Kyrmyzyyanag, Shor, Teker, Karpyz,
Pishikbash, Gushgoz, Sigan, Israel, Goy, Shirvan, Dash, Chichek, Yag Kyrgyz, Yakub, Rasly, Makhir
varieties of apple trees and forms of standard disease (Venturia inaequalis (Cke.) Wint.) infected with a
pathogen with 3 points. Another disease registered in varieties and forms of apple trees in the orchard gene
pool is fruit rot-moniliosis (Monilinia fructigena Honey). Sigan, Bal, Khanymkyz, Israel, Goy, Shirvan,
Kunjut sinaby, Ag, Guzugoren, Gulyanak, Kunjut, Dashdemir, Chichek, Candy, Yag Kyrgyz, Teker, Rasly,
Makhir, Yag sary, Tursh, Watermelon, Atasan, Balakan, Kovun , Zorbun, Pishikbash, Garnitokh, Sinab,
Younis, Allahverdi, Tas, Amil, Tsirkhadzhi, Yusifi, Kyrmyzyyanag, Shor were infected with this disease by 3
points and showed tolerance. Infection mainly occurred through cracks caused by scabies, insects and damage
caused by hail. Varieties and forms of Gushgoz, Guzugeren, Mahir in the garden are also affected by rust
(Gymnosporangium tremelloides Hartig.) by 3 points. During the disease, pycnidic, red, orange, round or
pincushion-shaped spots formed on the leaves, the places affected by the fungus thickened and dried up on the
trunks and individual branches. As a result, photosynthesis and metabolism of diseased trees are disrupted,
product quality deteriorates, and yields decrease. The apple varieties Kizil Ahmadi and Ag Ahmedi grown in
the gene pool garden have shown resistance to these diseases.

Keywords: fungus, scab, fruit rot, moniliosis, ex-situ, gene pool, rust
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SOKI-ZAQATALA BOLGOSINDO DOMYO SORAITINDO BECORILON
YUNAN QOZU SORTLARININ TOHLILI

NORGIZ ABDULLAYEVA*, ILQAR SOLTANOV, ROSAD IBRAHIMOV

Azorbaycan Respublikas: Kond Tasorriifat Nazirliyi Meyvaciik va Cayciliq Elmi-Tadgiat Institutu, Zagatala
Dayaq MontagaSi
zagatala_dm@mail.ru

Mpagqalada, Soki-Zaqatala bolgasindo domyas soraitindo becorilon yunan qozu sortlar1 keyfiyyat
gostaricilorino gora miiqayisali sokildo tohlil edilmisdir. Todqiqatin obyekti qorzokli meyva bitkilori
arasinda qida maddoslori ilo zangin olan yunan qozunun sortlar1 olmusdur. Maqsad yunan ozunun
sortoyronms sahasindo moveud sort va formalariin dyronilmasi, yeni yiiksok mohsuldar, keyfiyyoatli,
bazar toloblorind cavab veran, ekoloji tomiz vo saglam sortlarin yaradilmasi, hamg¢inin mévcud
keyfiyyatli sortlarin tahlili, sahibkarlara, koandli-fermer va fordi tasorriifatlara tovsiys edilmasindon
ibarat olmusdur. Azarbaycanda becarilon qarzakli meyva bitkilorinin sahasinin 90%-don ¢oxunu Saki-
Zaqatala bolgasi toskil edir. Eloco do, Respublikamizin Ordubad, Qabals vo Quba rayonlarinda, tobii
halda Boyiik vo Kicik Qafqazin mesa zolaglarinda genis yayilmisdir. Vegetasiya dovrii arzinda:
yarpaqlamanin baslanmasi vd sonu, sirgalarin goriilnmasi, tozlanma, disi cicoklorin acilmasi, qorzayin
amalo galmasi, mahsulun yetismasi, xozalloms, vegetasiya dovriiniin uzunlugu toyin edilorak fenoloji
miisahidolor aparilmisdir. Yarpaglarin amolo golmoasi on tez Faldar vo Ilqar sortlarinda (02.04
tarixinds) baslanmis, on gec is9 (18.04 tarixinds) Qusar sortunda sona ¢atmisdir. Sirgalarin goriinmasi
an tez (13.04 tarixinds) Zaqatala sortunda baslanms, kiitlovi olaraq digar sortlarda 16-17.04 tarixindo
miisahido edilmisdir. Disi cicoklorin acilmas1 an tez (18.04. tarixindo) Faldar vo ilqar sortlarinda
baslanmus, an gec iso (26.04 tarixindo) Camal sortunda basa catmisdir. Tozlanma (18.04 tarixinda) an
tez Faldar vo ilqar sortlarinda baslanmus, kiitlovi olaraq digor sortlarda 23-24.04 tarixindo miisahida
edilmisdir. Qarzayin omalo galmasi an tez (07.05 tarixinds) Faldar vo ilqar sortlarinda baglanmis, on gec
isos Qirmiziyarpaq sortunda (13.05 tarixinds) miisahido edilmisdir. Mohsulun yetismasi oan tez (11.09
tarixinds) Faldar vo flqar sortunda baslanmus, on gec (03.10 tarixindos) Ordubad sortunda basa
catmigdir. Xazolloms an tez Camal sortunda (26.10 tarixindo) baslanmus, an gec iso (23.11 tarixind?)
Ordubad sortunda basa catmusdir. Vegetaiya dovriiniin uzunugu sortlar iizra 225-232 giin arasinda
doyismisdir. Sortlar iizra yunan qozunun 40-42 yash agaclarinda orta hesabla mohsuldarhq an yiiksak
Tala sortunda -220 kq, Faldar vo flgar sortlarinda -200 kq, Zaqatala sortnda iss> 160 kq olmusdur.
Sortlar iizrs lopa ¢ixim 40.7-66.0% arasinda doyismisdir. Meyvanin torkibinin yaghhginin an yiiksok
miqdan (79.2%) Zaqatala sortunda qeydo alhmmusdir. Xastalik vo zararvericilora garst davamhhgma
gora Zaqatala, Tala, ilqar, Faldar, Camal, Ordubad, Car, Ganca, Sugra, Seyfi sortlar1 digarlorindon
forqlonmisdir. Umumiyyatlo Soki-Zaqatala bélgasindo domya soraitinds yiiksok keyfiyyat gostoricilorino
malik, daha perspektiv Zaqatala, Tala, ilqar, Faldar sortlar1 digorlorindon farqlonmisdir.

Acar sézlor: yunan qozu, torpaqg-iglim saraiti, sortoyranma, ,fenoloji miisahidalar, sort, mahsuldariig

GIRIS

Yunan gozu (Juglans redial) qozkimilor (Juglansacea) fasilosino daxildir. 40-a qader novii
movcuddur. Qoz tigiincii dovriin relikt bitkisi olub, qaliglarina tobasir dovriiniin {ist qatlarinda tosadiif
edilir ki, bu da néviin 100 min illik tarixinin olmasim1 gostorir. Isti iglimi olan iigiincii dovrde Qarbi
Avropanin biitiin orazisindo yayilaraq Orelandiyada bitmasi do paleobotaniki todgiqatlarla tosdigini
tapmisdir (Mommaodov,Yusifov, Abdullayeva, 2018).
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Yunan qgozu uzdnomdarld, hinddrboylu F
(25-30 metr) agac bitkisidir. 200-400 ilo qodor
yasayr. Cotiri genis, kiiro sokilli, dagimiq vo
six budaqlidir. Budaglart boz, zoglar1 sarimtil-
gohvayi rongli vo hamardir. Yarpaqlar saplaq
tizorido 5-9 odod olmaqla, qarsi-qarsiya
diiziilmiis miirokkob yarpaqdir (Hasonov,
2010). Qoz agacinin yarpaqglarinda 0.012-
0.029% arasinda efir yaglari, qall tursusu,
inulin, inozit maddalori, alkaloidlor vo
mineral duzlar vardir (IllenoteeB u np.,1978).
Yunan qozu bir evli bitkidir, ¢i¢oklori xirda,
ac1q yasil rongdo, 2-3 adod topa soklindo olur.
Erkok cigoklori sirga soklindo, disi ¢igoklori
189 tok-tok vo yaxud bir negasi bir yerdo, bir illik budaqgciglarin ucunda yerlosir. Yetismo miiddotino
g0ro 3 qrupa boliiniir: tez, orta vo gecyetison (I"acanoB u ap., 2013). Yunan qozu dagliq bélgolordon
baglayaraq, aran yerlordo do becorilir. Bu bitki yabam halda iran, Kicik vo Orta Asiya, Balkan
yarimadasi, Ofqanistan vo Himalay daglarinda, Cindo do bitir. Yunan qozu, Orta Asiya va
Zaqafgaziya respublikalarinda, o climlodon, Azorbaycan, Ukrayna, Moldaviyada genis becorilir
(Kypoemmus u np., 1947). Yunan qozu bataqliq vo qayaliq torpaglarindan basqa, demak olar ki, biitiin
digor torpaqlarda becarilir. Isiq vo nomlik sevan bitkidir. Zaqgatala rayonunda ¢mqulls, dasli, 6zlorinda
az su saxlayan dagotoyi, riitubotlo tomin olunmus meso zolaglarinda daha yiiksik mohsul verir.
Qozun koklarinin dorina getmoyino baxmayarag, riitubstlo tomin olunmayan torpaqglarda yaxsi bitmir
(Racabli, 1966).

Azorbaycanda qorzokli meyva Dbitkilorinin yayilmasinin godim tarixi vardir. Soki-Zagatala
bolgosi Respublikamizda gorzokli meyvo bitkilorinin morkozi hesab edilir. Bu zonada bagg¢iligin
digor saholori ilo yanasi qorzokli meyva bitkilorinin (findig, qoz, sabalid) becarilmasina xiisusi diqqot
yetirilir. Bolgomizdo qgorzokli meyva bitkilarinin becarilmasi iigiin olduqca olverisli torpag-iglim
soraiti mOvcuddur. Azorbaycanda qozun tobii mesoliklorino Lonkoran diizonliyindo vo Talig
daglarinda, Zaqatala vo Quba rayonlarinda rast galinir (Ciimsiidov, Ohmadov, Sabandayev, 2015).
Xalqmmz osirlor boyu bu tobii sorvotdon istifado edorok, xalq seleksiyasi yolu ilo, daha yiliksok
keyfiyyot gostoricilorino malik yerli sortlart artrmaqgla yeni baglar salmiglar. Bu bitkilorin
Respublikamizin miixtolif bolgolorindo genis yayillmasina baxmayaraq, sonaye tipli baglar1 yoxdur.
Tabii halda Boylik vo Kicik Qafqazin meso zolaglarinda genis yayilmigdir. Bélgomizdo yunan qozu
osason fordi tosarriifatlarda becorilir (Mommaoadov, Sadiqov, 2010).

Azaorbaycanda becarilon qoz sortlari avqust ayindan baslayaraq, noyabr ayimimn avvallorinadok
yetisir. Mohsulun yetismo miiddoti sortun xiisusiyyatindon asilidir. Azorbaycanda qoz bitkisinin
qiymotli sortlart ¢oxdur. Bunlar osason respublikamizin Ordubad, Zaqatala, Qobolo vo Quba
rayonlarinda daha ¢ox yayilmigdir. Mévcud olan qoz sortlart asason 2 yero boliiniir: kagizi (nazik
qabiglt) vo c¢otono (bark gabigli) - lopasi gabigdan ¢otin ayrilan qozlar (Bayramova, ©hmadi,
Sultanov, 2010).

Yunan qozunun ndvdaxili miixtalifliyi oldugca zengindir. Belo ki, iri meyvali, kagiz qabiq,
nazik gabiq, standart qabiqg, galin sort gabiq, badam formali, salximvari, qirmizi, erkon bara diison,
firlh formalar becarilir. Lopa ¢ixim faizi qabigin qalinligindan, meyvalarin kiitlosindan, loponin
doluluq deracasindon, qabigin daxili qurulusundan asilidir. Lops ¢iximu faizi 34-67% arasinda doyisir
(Ibrahimov, 2011).

Qorzoklilorin  torkibinin zonginliyi bu qiymotli meyvo bitkilorinin becarilmosini daha da
genislondirilmaya zarurat yaradir. Belo ki, qarzoklilarin torkibi 58-75% yag, 9,2-22,0% zulal, B;, By,
A vo C vitaminlori ilo zongindir (KomecHukoB u mp., 1959). Yunan qozunun yetismomis
meyvalarinin torkibinds olan vitamin C-nin miqdari, limon, itburnu va qara qaragat kimi vitaminlorlo

e
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zongin olan meyvalarin torkibindokindon daha yiiksok olur vo tobabotdo C vitaminin alinmasi {iciin
istifado edilir (LLlenoteeB u np.,1969). Qoz lopasi yliksok kaloriys malikdir. 1 kq qoz lopasindo 8000-
8600 kkal olur. Qozun govdo gabigindan, yarpaqglarindan, oduncagindan, gorzoyindon miixtolif
mogsadlar {igiin genis istifads edilir. Qoz yarpaqglar gilive qovucu xiisusiyyato malikdir. Qoz qorzayi
fitonsid xtisusiyyatlidir. Xalq tobabotindo gorzokdon alinmig siro miixtolif yaralarin miialicosindo,
hamginin ekzema, dori voromi va diger dori xastaliklorindo istifads ediliir. Lopalori ayiran arakosma
pardalorin spirtli mohlulu revmatizm monsoli agrilarin sakitlogdirilmoasindo siirtkii materiali kimi
istifado edilir (Hosonov, Oliyev, 2011). Qonnadi vo yeyinti sonayesindo genis istifado edilir.
Oduncagl qirmizi rongo calir vo tlizori geyri adi naxigh olur. Ona gbro do mebel sonayesindo
ovozolunmaz materialdir (Babayev vo b.,1997).

Yeni baglar salmarkon sortun xiisusiyyotlori nozoro alinmalidir. Belo ki, keyfiyyotli okin
materiali holledici chamiyyast kosb edir. Qoz agaclari 8-10 ildon sonra bar vermoys bagladigina goro,
bagm tomoli keyfiyyotli okin materialindan istifado edilorok qoyulmalidir. Yunan qozu toxum
vasitosi ilo, vegetativ yolla vo asason “liilo” calaq iisulu ilo ¢oxaldilir (Ibrahimov, 2010). Calaqalt
okin materiali secilorkon, rayonun torpaqg-iglim soraiti, calaqiistii ilo uygunluq doracosi nozars alinir.
Calaqgalt1 kimi 1-2 illik toxmacarlardan, kok atmis ciliklordon, vegetativ tisullarla artirllmig kok vo
yeriistli govdoyo malik olan bitkilordon istifado olunur. Yunan qozunun calaq edilmosi zamani,
calaqalti olaraq asason qoz tinglarindon istifads edilmasi daha keyfiyyatli natica verir (Yusifov va b.,
2016). Toxumla ¢oxaldilma zamani, qozun mohsuldar, nazik qabigl, iri ag lopali, yliksok yagliliga
mailk olan toxumlar1 segilir. Qoz toxumlar1 60-70 gln strafikasiyaya qoyulur. Lakin toxumla
coxaldilma zamani bitki 6z sortluq xtisusiyyatlorini tam gostormir. Ona gors do asason calaq iisulu ilo
coxaldilmadan istifade edilir. Calaq yolu ilo artirlldiqda algagboylu, mahsuldar sortlardan istifads
edilorkon, agaclar 7-8 ilo mohsul vermoys baslayir (Bayramova, Heydorli, 2003).

Qorzoklilarin vo timumiyyatlo bagciligin elmi cohotdon inkisaf etdirilmoasi moagsadilo meyvo
bitkilorinin bioloji vo tosorriifat xiisusiyyatlorinin dyronilmosi, onlarin rayonlasdirilmasi vo
perspektivli sortlarin xarakteristikasinin tohlili, ¢oxaldilmasi, tingliyin toskili, baglarin diizgiin
salinmasi, aqrotexniki qulluq gaydalarn, xostolik vo zororvericilora qarst miibarizo todbirlorinin
aparilmasi vacibdir (Qurbanov, Oiyev, Babayev, 2009). Qoz baglarinda zororvericilordon: qoz
meyvoyeyoni, mononalor, gonolor, iki ndqtoli qurmizi gonocik, yarpaq fir gonociyi, yasticalar,
yarpagbiikenlar, armud bagacigi, amerika ag kapanayi, budagagiranlor, xastaliklordan ise: antraknoz,
bakterial yaniq, kok ciiriikliiyii, bakterial xorgong, unlu seh miisahido edilir (Sadiqova, Sadiqov,
Qurbanov, 2013).

MATERIAL VO METODLAR

Todqigatin obyekti gorzokli meyva bitkilori arasinda qida maddolori ilo zongin olan yunan
qozunun sortlart olmusdur. Magsod yunan qozunun sortdyronmo sahosindo mdvcud sort vo
formalarin Oyronilmosi, yeni yiiksok mohsuldar, keyfiyyotli, bazar toloblorino cavab veron, ekoloji
doziimlii vo saglam sortlarin yaradilmasi, homg¢inin movcud, keyfiyyotli sortlarmm  tohlili,
sahibkarlara, kondli-fermer vo fordi tosorriifatlara tovsiyo edilmosindon ibarot olmusdur.

Sanaye bageiliginin asasini birinci névbado sort togkil edir. Bu sahodo sortun iqtisadi effektliyi
osas gotiiriiliir. Bu baximdan ilk névbado garsida magsad yeni sort yaratmaq vo onlarin ig¢orisindon
tosorriifata yararli hesab olunanlan askar etmokdir. Qarzoklilorin sort vo formalarinin dyronilmasi
sortOyronmo sahosindo fenoloji miisahidolor aparmaqla, saxtaya vo quraqliga davamliligi, nomliyin
bdylimaya tosiri, bara diismasi, mohsuldarliq, omtos keyfiyyoti, dequstrasiya qiymoti, kimyavi
torkibi, vegetativ gcoxalma tlisuluna miinasibati, xostolik vo zorarvericiloro davamliligi, fenofazalarin
inkisafinin marholoalorlo Gyronilmasi vo s. Uzro hayata kegirilir. Belalikls, bioloji vo morfoloji
olamatlorin dyronilmasi sort haqqinda tam molumat verir. Ilk sortdyranilmasi Yunan qozu bitkisinda
15 il arzinds ilkin dyronilmo marhalasinda olur vo sonra daha genis todqiqatlar aparilir. Vegetasiya
dovrii orzindo aparilan ugot vo miisahidolor eyni vaxtda 5 agac {izorindo aparilir. Xostolik vo
zararvericilora yoluxma 5 balliq sistem ils tayin olunur.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Vegetasiya dovrii orzindo: yarpaglamanin baslanmasi vo sonu, sirgalarin goriinmosi, tozlanma,
disi cicoklorin agilmasi, qgorzoyin omolo golmasi, mohsulun yetismosi, xozollomo, vegetasiya
dovriiniin uzunlugu tayin edilorak fenoloji miisahidolor aparilmisdir.

Cadval 1
Yunan qozu sortlarinin fenoloji miisahidslorinin naticalori
Ne | _ Yarpaglama Tozlanma  |Disi ¢i¢oklorin | ,_ Mbahsulun Xozollomo
= = acilmasi 8 yetismosi c
= ] E pn}
£ £ g =
< £ b D
£ 2 2 > c
S H=] E o] S
< o = =)
< =} §, =
> = £ =5
e bas. |son = bas. [son bas. son = bas. son |bas. |[son § £
: E o
& & ] > 3
1 2 3 4 5 6 7 8 9 10 11 12 14 15 16
1 |Zagatala 04.04| 17.04 | 13.04 (19.04| 22.04 | 19.04 | 25.04 | 09.05 | 14.09 |29.09|29.10 |21.11| 231
2 (Tala 05.04| 15.04 | 15.04 (20.04| 24.04 | 19.04 | 25.04 | 12.05 | 18.09 | 29.09 | 30.10 | 20.11 | 229
3 |ilqar 02.04| 15.04 | 15.04 |18.04| 24.04 | 19.04 | 23.04 | 07.05 | 11.09 | 28.09 | 27.10 | 19.11 | 231
4 |Faldar 02.04| 17.04 | 15.04 (18.04| 24.04 | 17.04 | 25.04 | 07.05 | 11.09 | 30.09|29.10 | 19.11| 231
5 |Camal 05.04| 14.04 | 17.04 [20.05| 23.04 | 18.04 | 26.04 | 12.05 | 16.09 | 28.09 | 28.10 | 22.11 | 231
6 |Ordubad 05.04| 13.04 | 16.04 (19.04| 23.04 | 18.04 | 24.04| 12.05 | 17.09 | 03.10|27.10 | 23.11| 232
7 |Qirmiziyarpaq|09.04| 15.04 | 16.04 |19.05| 24.04 | 20.04 | 25.04 | 13.05 | 18.09 | 29.09 | 29.10 | 21.11 | 226
8 |Qusar 06.04| 18.04 | 15.04 23.05| 24.04 | 19.04 | 25.04 | 12.05 | 15.09 | 30.09 | 30.10 | 19.11 | 227
9 |Yumru 04.04| 13.04 | 18.04 (20.04| 24.04 | 20.04 | 24.04| 11.05 | 14.09 | 30.09 | 28.10 | 22.11 | 232
10 [Yaqub 03.04| 17.04 | 17.04 (19.04| 23.04 | 18.04 | 25.04 | 12.05 | 16.09 | 30.09 | 28.10 | 21.11 | 232
11 |Car qoz 10.04| 16.04 |17.04 {20.04| 24.04 | 19.04 |25.04 | 09.05 | 15.09 |29.09 | 26.10 | 22.11 | 228
12 |Dis qoz 07.04| 17.04 | 15.04 (19.04| 22.04 | 20.04 | 23.04| 09.05 | 17.09 | 30.09 | 28.10 | 18.11 | 225
13 |Nailo 06.04| 15.04 | 17.04 (20.04| 23.04 | 18.04 | 24.04 | 11.05 | 16.09 | 28.09 | 29.10 | 18.11 | 226
14 |Ganca 07.04| 17.04 | 15.04 (21.04| 24.04 | 19.04 | 25.04 | 11.05 | 19.09 | 28.09 | 29.10 | 20.11 | 227
15 |Moryom 06.04| 17.04 | 15.04 |119.04| 24.04 | 19.04 | 25.04 | 12.05 | 16.09 | 29.09 | 29.10 | 21.11 | 229
16 [Sugra 07.04| 16.04 | 15.04 [19.04| 23.04 | 20.05 | 24.04 | 08.05 | 18.09 | 30.09 | 29.10 | 21.11 | 228
17 (Seyfi 09.04| 16.04 | 17.04 (20.04| 24.04 | 19.04 | 25.04 | 09.05 | 15.09 |29.09|28.10 | 21.11| 226
18 |Somad 05.04| 16.04 |17.04119.04| 24.04 | 19.04 | 24.04 | 09.05 | 16.09 | 03.10 | 28.10|21.11| 230

1 sayli cadvoldon goriindiiyii kimi, vegetasiya dovriinds yarpaqglarin omolo golmasi on tez Faldar
vo llgar sortlarinda (02.04 tarixindo) baslanmis, on gec iso (18.04 tarixindo) Qusar sortunda sona
catmisdir. Sirgalarin gériinmosi on tez (13.04 tarixindo) Zaqgatala sortunda baslanmus, kiitlovi olaraq
digor sortlarda 16-17.04 tarixindo miisahido edilmisdir. Disi ci¢oklorin agilmasi on tez (18.04
tarixinds) Faldar vo ilqar sortlarinda baslanmis, an gec iso (26.04 tarixindo) Camal sortunda basa
catmugdir. Tozlanma (18.04 tarixinda) on tez Faldar vo Ilqar sortlarinda baglanmus, kiitlovi olaraq
digor sortlarda 23-24.04 tarixindo miisahido edilmisdir. Qarzoyin omolo golmasi on tez (07.05
tarixindo) Faldar v Ilqar sortlarinda baslanmis, on gec iso Qirmiziyarpaq sortunda (13.05 tarixindo)
miisahido edilmisdir. Mohsulun yetismasi on tez (11.09 tarixindo) Faldar v Ilqar sortunda baslanmus,
on gec is9 (03.10 tarixindo) Ordubad sortunda basa catmigdir. Xozallomo on tez Camal sortunda
(26.10 tarixindo) baglanmis, on gec iso (23.11 tarixindo) Ordubad sortunda basa g¢atmisdir.
Vegetasiya dovriiniin uzunlugu sortlarda 225-232 giin arasinda doyismisdir.
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Cadval 2
Yunan qozu sortlarinin keyfiyyot gostaricilori
Ne Sortun adi Agacin Agacin 1 agacin 1 Lapa Yaghhq, Xastalik vo
yas, il hundir- | mahsul- meyvonin | ¢xim- | % ZJrr-
laya, darhg, kq | cokisi, q % vericilora
metr davamh-hq,
bal
1 | Zagatala 40-42 15 160 10.0 51.0 79.2 5
2 | Tala 40-42 17 220 9.8 52.0 75.9 5
3 | Ilgar 40-42 26 200 10.2 50.4 72.4 5
4 | Faldar 40-42 28 150-200 10.1 48.5 69.8 5
5 | Camal 40-42 15 100-140 6.9 48.0 75.0 5
6 | Ordubad 40-42 30 65-100 10.4 65.0 69.0 5
7 | Qumziyarpaq | 40-42 18 90 7.2 44.7 66.0 3
8 | Qusar 40-42 27 130 10.1 50.1 70.0 4
9 | Yumru 40-42 24 140 10.4 45.6 67.0 3
10 | Yaqub 40-42 23 110 16.0 44.9 65.0 3
11 | Car qoz 40-42 30 120 12.0 54.0 72.9 5
12 | Digqoz 40-42 15 80 6.0 44.3 68.9 4
13 | Nailo 40-42 17 90 10.3 44.5 70.1 2
14 | Genca 40-42 25 130 94 40.7 65.5 5
15 | Maryam 40-42 15 100 9.2 42.5 61.8 2
16 | Sugra 40-42 16 80 8.5 66.0 67.3 5
17 | Seyfi 40-42 14 70 111 65.0 67.0 5
18 | Somad 40-42 15 120 11.0 52.4 73.3 4

2 sayli cadveldon goriindilyii kimi, yunan qozunun 40-42 yash agaclarmda sortlar {izra orta
hesabla mohsuldarliq on yiiksok (220 kq) Tala, (200 kq) Faldar vo Ilgar, (160 kq) Zaqatala sortlarmda
olmusdur. Lapa ¢iximu sortlar tizra 40.7-66.0% arasinda doyismisdir. Meyvanin torkibinin yaglilig
on yiiksok (79.2%) Zaqatala sortunda olmusdur. Xastolik vo zararvericilora qarst davamliligina gors
Zaqatala, Tala, ilqar, Faldar, Camal, Ordubad, Car, Genco, Sugra, Seyfi sortlar1 digorlerindon

forglonmisdir.

ZAQATALA

Sortun yayilmasr: yerli sortdur, Zagatala rayonunda

yayilmgdir.

Sortun iimumi xiisusiyyatlari: ortaboyludur (15 m), ¢atiri

doyirmi enli formalidir, yarpagqlari orta sixligdadir, agig-yasil

rongdadir.

Mbhsuldarligi: 1 agacin mohsuldarligr 160 kq-dir.

Meyvanin xiisusiyyatlari. uzunsov-oval formalidir, bir
meyvanin ¢okisi orta roqgamla 10,0 g-dir, gagigi nazikdir, agiqg-
goehvayi rangdadir, lopasinin rangi agdir, lopa ¢ixim 51%, yagliligi 79,2% olub, sentyabr aymin birinci

dekadasinda yetisir.

Xastalik va zararvericilara qarst davamliligr. yiikksok davamlidir.

TALA

Sortun yayimast: yerli sortdur, Zaqatala rayonunda yayilmigdir.
Sortun iimumi xiisusiyyatlari: Ortaboyludur (17 m), ¢atiri doyirmi
enli formalidir, yarpaqlar orta sixligdadir, yasil rongdadir.
Mbhsuldarligi: 1 agacin mohsuldarligi 220 kq-dir.
Meyvanin xiisusiyyatlari: oval formalidir, bir meyvanin ¢okisi orta
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rogemlo 9,8 g-dir, qabig1 nazikdir, boz-gshvayi rengdadir, lopasinin rongi agimtildir, lapa ¢ixim 52%,
yagliligi 75,9% olub, sentyabr aymin birinci dekadasinda yetisir.
Xostalik va zararvericilara qarst davamhiligr: yiiksok davamlidir.

ILQAR

Sortun yayilmast. yerli sortdur, Zagatala rayonunda yayilmigdir.
Sortun iimumi xiisusiyyatlari: ucaboyludur (26 m), ¢atiri
kiirasokillidir, yarpaglari sixdir, nisboton tiind- yasil rangdadir.
Mbahsuldarligi: 1 agacin mohsuldarligi 200 kq-dir.

Meyvanin xiisusiyyatlari: doyirmi formalidir, bir meyvonin ¢akisi
ortarogemla 10,2 g-dir, gabig nazikdir, boz-qahvayi rongdadir,
lopasinin rangi agimtildir, lopa ¢iximi 50,4%, yaglilig1 72,4%
olub, sentyabr ayinin birinci dekadasinda yetisir.

Xastolik va zararvericilara qarsi davamliligr: yiiksok davamlidir.

FALDAR

Sortun yayilmast: yerli sortdur, Zaqatala rayonunda yayilmigdir.
Sortun Umumi xiisusiyyatlari: ucaboyludur (28 m), ¢atiri
kiiragokillidir, yarpaqlart sixdir, nisboton tiind yasil ronglidir.
Mbhsuldarlig: 1 agacin mohsuldarligt 150-200 kg-dir.
Meyvanin xiisusiyyatlari: doyirmi formalidir, bir meyvanin
¢okisi orta ragemla 10,1 g-dir, qabig1 nazikdir, agiq boz
gshvayi rangdadir, lopasinin rongi agimtildir, laps ¢iximu 48,5%,
yagliligi 69.8% olub, sentyabr ayinin birinci dekadasinda yetisir.
Xastalik va zararvericilara qarst davamliligr. yiikksok davamlidir.

CAMAL

Sortun yayimasr. yerli sortdur, Zagatala rayonunda
yayilmisdir.

Sortun iimumi xiisusiyyatlari: orta boyludur (15 m), ¢atiri
dayirmi uzunsov formalidir, yarpagqlar seyrokdir, yasil
rongdadir.

Mbhsuldarligi: 1 agacin mohsuldarligi 100-140 kg-dur.
Meyvanin xiisusiyyatlari: doyirmi formalidir, bir meyvonin
¢okisi orta raqamls 6,9 g-dir, gabigi nazikdir, agiq boz-qshvayi
rangdadir, lopasinin rongi agdir, lops ¢iximi 48%, yaglilig 75%
olub, sentyabr aymin birinci dekadasinda yetisir.

Xastalik va zararvericilara qarst davamliligr: yiiksok
davamlidir.

ORDUBAD

Sortun yayilmasr: yerli sortdur, Ordubad rayonunda
yayilmisdir.

Sortun iimumi xiisusiyyatlori: hindlr boyludur (30 m),
¢otiri uzunsov formalidir, yarpaglari orta sixliqdadir,tiind
yasil rongdadir.

Mbhsuldarligi: 1 agacin mohsuldarligi 65-100 kg-dir.
Meyvanin xiisusiyyatlari: yamurtagokillidir, ucu sivri
formalidir, bir meyvenin ¢akisi orta raqemlo 10,4 g-dir,
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qabig1 orta nazikdir, gohvoyi rongdadir, lopasinin rangi sarimtil agdir, lopa ¢ixim 65%, yagliligi 69,0% olub,
sentyabr aymin ikinci dekadasinda yetisir.
Xostalik va zararvericilara qarst davamhiligr: yiiksok davamlidir.

QIRMIZI YARPAQ

Sortun yayilmast: yerli sortdur, Respublikamizin dagotoyi
rayonlarinda yayilmisdir.

Sortun iimumi xiisusiyyatlori: orta boyludur (18 m), ¢otiri
uzunsov formalidir, yarpaglari seyrak, quirmizimtil rangdadir.
Mbhsuldarligi: 1 agacin mohsuldarhigr 90 kq-dir.

Meyvanin xiisusiyyatlari: uzunsov oval soklindadir, bir
meyvanin ¢akisi orta raqgamla 7,2 g-dir, qabigi orta nazikdir,
tlind-gohvayi rongdadir, lopasinin rangi sarimtildir, lapo
ciximi 44,7%, yagliligi 66,0% olub, sentyabr aymin ikinci
dekadasinda yetisir.

Xostalik va zararvericilara qarst davamhiligr: nisboton zoifdir.

QUSAR

Sortun yayimasr: yerli sortdur, Qusar rayonunda
yayilmgdir.

Sortun iimumi xiisusiyyatlori: hindlr boyludur (27 m),
cotiri dairovi formalidir, yarpaglar six, yasil rongdadir.
Mbahsuldarligi: 1 agacin mahsuldarligt 130 kq-dur.
Meyvanin xiisusiyyatlari: yamru oval soklindadir, bir
meyvanin ¢akisi orta rogomla 10,1 g-dir, gabigi nazikdir,
ac1q-qohvayi rangdadir, lopasinin rangi agdir, lopa ¢iximi
50,1%, yagliligi 70,0% olub, sentyabr ayinin ikinci
dekadasinda yetisir.

Xastolik va zararvericilara qarst davamliligr: nisboton davamlidir.

YUMRU

Sortun yayimasr: yerli sortdur, Zagatala rayonunda
yayilmgdir.

Sortun iimumi xiisusiyyatlori: hindlr boyludur (24 m),
cotiri dairavi formalidir, yarpaglari six, tiind-yasil rangdadir.
Mbhsuldarligi: 1 agacin mohsuldarligi 140 kq-dir.
Meyvanin xiisusiyyatlari: yumru formalidir, bir meyvonin
¢okisi orta raqamls 10,4 g-dir, qabigi qalindir, boz-qshvayi
rongdadir, lopasinin rongi saridir, laps ¢iximi 45,6%,
yagliligi 67,0% olub, sentyabr ayinin birinci dekadasinda
yetisir.

Xastalik va zararvericilara qarsi davamliligy: zoif davamlidir.

YAQUB

Sortun yayimast: yerli sortdur, Zagatala rayonunda yayilmigdir.
Sortun iimumi xiisusiyyatlori: hiindiir boyludur (23 m), ¢atiri
dairovi formalidir, yarpaqlar six, tiind-yasil rongdadir.
Mbahsuldarligi: 1 agacin moahsuldarligr 110 kq-dir.

Meyvanin xiisusiyyatlari: doyirmi formalidir, bir meyvonin
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¢okisi orta ragomls 16,0 g-dir, gabigi qalindir, agiq-boz-qahvayi rangdadir, lopasinin rongi saridir, lopa ¢iximi
44.9%, yagliligi 65,0% olub, sentyabr ayinin birinci dekadasinda yetisir.
Xostalik va zararvericilara qarst davamhligr: zoif davamhdir.

CAR

Sortun yayilmasr: yerli sortdur, Zagatala rayonun Car
kondinds yayilmusdir.

Sortun iimumi xiisusiyyatlori: hindir boyludur (30
m), ¢atiri genis dairavi formalidir, yarpaglari six,
tlind-yasil rongdadir.

Mbhsuldarligi: 1 agacin mohsuldarhig 120 kq-dir.
Meyvanin xiisusiyyatlori: yumru, ucu dimdik
sokildadir, bir meyvanin ¢akisi orta raqemla 12,0 g-
dir, gabig1 qalindir, gohvayi rangdadir, lapesinin rangi
ag-sarimtildir, lopa ¢iximi 54,0%, yaglihigi 72,9%
olub, sentyabr aymin ikinci dekadasinda yetisir.
Xastolik va zararvericilara qarst davamliligr: yiiksok
davamlidir.

DIS QOZ

Sortun yaymast: yerli sortdur, Zagatala rayonunda yayilnsdir.
Sortun iimumi xiisusiyyatlori: orta boyludur (15 m), ¢atiri dairovi
formalidir, yarpaqlan seyrok, yasil rongdadir.

Mbhsuldarligi: 1 agacin mohsuldarhigi 80 kq-dir.

Meyvanin xiisusiyyatlari: yumru, nisbaton ellepsvari, xirdadir, bir
meyvanin ¢akisi orta ragomla 6,0 g-dir, gabigi qalindir, tiind-
gohvayi rangdadir, lopasinin rongi sarimtildir, lopa ¢iximi 44,3%,
yaglilig1 68,9% olub, sentyabr aymn birinci dekadasinda yetisir.
Xastalik va zararvericilara qarsi davamliligr: orta davamhdir.

NAILO

Sortun yayilmast: yerli, AZETBvaSBI-nun seleksiya 4 e
sortudur, Zaqatala rayonunda yayilmisgdir. oo L Geep o “—‘c
Sortun iimumi xiisusiyyatlori: orta boyludur (17 m), ¢otiri AN g N
dairovi formalidir, yarpaglar seyrak, agig-yasil rongdadir. ‘}% —
Mbohsuldarligi: 1 agacin mahsuldarligi 90 kq-dir. i
Meyvanin xiisusiyyatlaori: yumru, kalokotiir, iridir, bir
meyvanin ¢akisi orta roqgomla 10,3 g-dir, gabig1 qalindir,
boz-qohvayi rangdadir, lopasinin rongi sarimtildir, lopa
ciximi 44,5%, yaglilig1 70,1% olub, sentyabr aymin birinci

dekadasinda yetisir. e
Xostalik va zorarvericilara qarst davamhihign: zoif
davamlidir.
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GONCo

Sortun yayilmast: yerli sortdur, Gonco soharindo
yayilmgdir.

Sortun iimumi xiisusiyyatlori: hindir boyludur (25 m),
cotiri dairavi uzunsov formalidir, yarpaqlar orta seyrok,
yasil rongdadir.

Mbhsuldarligi: 1 agacin mohsuldarhig 130 kq-dir.
Meyvanin xiisusiyyatlari: yamru, oval sokillidir, bir
meyvanin ¢akisi orta roqgamla 9,4 g-dir, gabigi orta
qalindir, qoahvayi rongdadir, lopesinin rengi ag-sarimtildir,
lopa ¢iximi 40,7%, yagliligt 65,5% olub, sentyabr ayinin
birinci dekadasinda yetisir.

Xostalik va zararvericilara qarst davamhiligy: davamhdir.

MORYOM

Sortun yayimast: yerli, AZETBvoSBi-nun seleksiya sortudur,
Zaqatala rayonunda yayilmisdir.

Sortun iimumi xiisusiyyatlari: orta boyludur (15 m), ¢atiri
dairavi uzunsov formalidir, yarpaglari seyrok, tiind-yasil
rongdadir.

Mbahsuldarligi: 1 agacin mahsuldarligi 100 kqg-dur.

Meyvanin xiisusiyyatlari: oval sokillidir, bir meyvenin ¢okisi
orta ragamls 9,2 q-dir, gabigi orta galindir, tiind-gohvayi
rongdadir, lopasinin rongi ag-sarimtildir, lopa ¢iximi 42,5%,
yaglilig1 61,8% olub, sentyabr aymin birinci dekadasinda yetisir.
Xastalik va zararvericilara qarst davamliligy. zoif davamlhidir.

SUGRA

Sortun yayimasr: Ordubad rayonunun yerli seleksiya
sortudur.

Sortun iimumi xiisusiyyatlari: orta boyludur (16 m), ¢atiri
girds gokillidir, yarpaqlar iri, yasil rongdadir.
Mboahsuldarligr: 1 agacin mohsuldarligi 80 kq-dir.
Meyvanin xiisusiyyatlari: yamurta sokilli, ucu azaciq
dikdikdir, bir meyvenin ¢akisi orta ragamls 8,5 q-dir, qabig
nazik, gohvayi rongdadir, lopasinin rangi qizili-saridir, lopa
ciximi 66,0%, yaglilig1 67,3% olub, sentyabr aymin birinci
dekadasinda yetisir.

Xoastalik va zararvericilara qarst davamhihgr:

davamlidir.

SEYFi

Sortun yaydmast. Ordubad rayonunun yerli
seleksiya sortudur.

Sortun iimumi xiisusiyyatlori: orta boyludur (14 m),
cotiri yigcam doyirmi sokillidir, yarpaglar iri, tiind-
yasil rongdadir.
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Mbhsuldarligi: 1 agacin mohsuldarhigi 70 kq-dir.

Meyvanin xiisusiyyatlari: yamurta sokilli, ucu azaciq dikdikdir, bir meyvanin ¢akisi orta ragomla 11,1 g-dir,
qabig1 nazik, agiq-qohvayi rongdadir, lopasinin rongi parlaq sarimtil, lops ¢iximi 65,0%, yagliligi 67,0% olub,
sentyabr aymin birinci dekadasida yetisir.

Xostalik va zararvericilara qarst davamhiligr: davamhdir.

SOMOD QOZ

Sortun yayilmasr. yerli sortdur, Qax rayonunun Qum
kandinds yayilmigdir.

Sortun iimumi xiisusiyyatlori: orta boyludur (15 m),
cotiri doyirmi sokillidir, yarpaqlar orta irilikds, yasil
rongdadir.

Mbahsuldarligi: 1 agacin mahsuldarligr 120 kq-dir.
Meyvanin xiisusiyyatlari: girds, ovalsakilli, bir meyvenin
¢okisi orta ragomla 11,0 g-dir, qabigi nazik, agiq boz-
gohvayi rangdadir, lopasinin rongi ag-sarimtil, lopa
ciximi 52,4%, yagliligt 73,3% olub, sentyabr aymin
birinci dekadasinda yetisir.

Xastalik va zararvericilara qarst davamliigr. nisbi davamlidir.

YEKUN

Soki-Zaqatala bolgasindos qorzokli meyva bitkilorinin inkisaf etdirilmasi tiglin olduqca olverisli
torpag-iglim soraiti mévcuddur. Bolgomizin mesolorindo tobii halda biton qoz, sabalid, findiq
agaclar1 buna ayani siibutdur.

Tadqigat sahosindo aparilmis fenoloji miisahidolor osason yarpaglarin omolo golmosi on tez
Faldar vo Ilqar sortlarnda baslanmis, an gec iso Qusar sortunda sona ¢atmusdir. Sirgalarm goriinmosi
on tez Zaqatala sortunda baslanmus, kiitlovi olaraq digor sortlarda 16-17.04 tarixindo miisahido
edilmisdir. Disi cigoklorin acilmasi on tez Faldar va ilgar sortlarinda baslanmus, on gec iso Camal
sortunda basa catmisdir. Tozlanma on tez Faldar vo Ilqar sortlarinda baslanmus, kiitlovi olaraq digor
sortlarda 23-24.04 tarixindo miisahido edilmisdir. Qorzoyin omolo golmosi on tez Faldar vo Ilqar
sortlarinda baglanmis, on gec iso Qirmiziyarpaq sortunda miisahido edilmisdir. Mohsulun yetismosi
on tez Faldar vo ilgar sortlarinda baslanmis, on gec Ordubad sortunda basa ¢atnusdir. Xozallomo on
tez Camal sortunda baglanmis, on gec iso Ordubad sortunda basa catmisdir. Vegetaiya dovriiniin
uzunlugu sortlar iizro 225-232 giin arasinda doyismisdir.

Sortlar iizro yunan gozunun 40-42 yash agaclarda orta rogomlo mohsuldarliq an yiiksok Tala
sortunda-220 kq, Faldar va Ilqar sortlarinda- 200 kq, Zaqatala sortunda iso 160 kq olmusdur. Sortlar
arasinda lopo ¢iximi 40.7-66.0% arasinda doyigmisdir.

Meyvanin torkibinin yagliligi on yiiksak (79.2%) Zaqatala sortunda geyds alinmigdir.

Xostolik vo zororvericilors qarst davamlihifmma goro Zaqatala, Tala, Ilqar, Faldar, Camal,
Ordubad, Car, Gonca, Sugra, Seyfi sortlar1 digorlorindon forglonmisdir.

Uzun illorin miisahidolori noticasindo, Soki-Zagatala bolgosindo domyo soraitindo yiiksok
keyfiyyot gostoricilorino malik daha perspektiv Zaqatala, Tala, ilqar vo Faldar sortlarinmn becorilmasi
fordi vo fermer tosarriifatlarina tovsiys edilir.
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CPABHUTEJIBHBINA AHAJIN3 KAYECTBA COPTOB I'PEIIKOI'O OPEXA
BBIPAIIIMBAEMBIX B YCJIOBUSX BOI'APBI B HIEKU-3AKATAJIBCKOM PEI'MOHE

Hapruz Adaynnaesa*, Unsrap Cyaranos, Pamag Uoparumos
Hayuno uccredosamenvcxuti uncmumym nio00800cmea u yaesoocmsea Munucmepcmea cenbekoeo
xo3zsticmea Asepbatiocanckotl Pecnyonuku, 3akamansckas onopHas Cmanyust

B crarbe mpoBeseH CpaBHHUTEIBHBIN aHAIN3 KayecTBa COPTOB TIPELIKOTO OpEXa, BBIPAIIMBAEMOIO B
yenoBusix Oorapel B [lleku-3akaranbckoM pernone. OOBEKTOM HCCIEIOBAHUS SIBISIIOTCS COPTa TPEIKOTO
opexa, KOTOpbIe Cpeau TUIOAOBRIX pacTeHH Hambojee OoraThl MUTATEILHBIMU BelllecTBaMH. Harmeit menbto
SBJISICTCS] M3YUCHUE CYLIECTBYIOIINX COPTOB U (JOPM IPELIKOTO Opexa, CO3JaHNe HOBBIX BBHICOKOYPOKAHHBIX,
KAueCTBEHHBIX, SKOJIOTHYECKU YMCTHIX, OTBEYAIOIIMX HOBBIM TPEOOBAHHSAM PBIHKA COPTOB, @ TaKKe aHAIU3
CYIIECTBYIOIMX KAa4ECTBEHHBIX COPTOB M PEKOMEHIALUH TpeIpUHUMATESIM, (EepMEepCKUM M YacTHBIM
xo3siictBam. Ha Illeku-3akaranbckuii permoH mnpuxogutcs Oomee 90% 1Iiomaayd BIPANIMBASMBIX
OPEXOIUIOAHBIX JyJAbTYp B AsepOaiipkane. OHU IIMPOKO pacHpoCTpaHEeHbI B OCHOBHOM B OpayOanckom,
3akaranbckoM, [abanmmHckoM W ['yOMHCKOM paifoHax Hamiel pecryONnHMKd, B JHKOM COCTOSHHU B
necononocax bonbmoro n Manoro Kaskaza. [TouBsl ncciemyeMbIX y4acTKOB cepoBaTro Oypble, KallTaHOBEIC
Y TIeCUaHble. Y JepKMBAEMOCTh [TOYBEHHON BOJBI HU3Kas. B TedeHHe BereTallmOHHOTO MEPHOJa MPOBOISITCS
(eHoNmormyecKre HaOIOICHUS, OMPEACIAETCST HAa4yalo M KOHel| OOJMCTBEHHOCTH, TIOSIBJICHHE CEpexeK,
OIBUICHUE, PACKPBITHE J>KEHCKHX LIBETKOB, OOpa30BaHME IUIONIOB, CO3PEBAHUE YpOXKas, JHCTONAX |
NPOAOJDKUTENIBHOCTh BEreTAMOHHOrO reprona. POopMHUpOBaHHE JIMCTHEB HAUYMHACTCS PAHBILIE BCEro Y
coproB @anmbaap u Mmerap ( 02.04), mosmnee Bcero y copra I'ycap (18.04). Camoe paHHee MosiBIEHHE
ceperkek HaunHaetcs 13.04 y copra 3akaTaybCKHiA, 2 Y OCTAILHBIX COPTOB OHO HAOJFOIACTCS MAaccoBO 16-
17.04. Camoe pannee (18,04) packpbpiTHe *KEHCKHX IIBETKOB HaOmomaercs y coproB Dammap u Wierap, y
OCTaJIbHBIX COPTOB OHO Habmromaercst MaccoBo 26.04. Hamnbonee panHee ombuieHe HaunHaeTcs 18 ampens y
coproB ®anbnap u Wibrap, a y ocTalbHBIX COPTOB OHO HaOmoaaeTcs MaccoBo 23-24 amnpenst. Camoe paHHee
(opmupoBaHue IOA0B HaunHaeTcs y coptoB Pamsaap u Misrap (07.05), a camoe mozauee (13.05) y copra
Kpacnomuctasii. Camoe paHHee co3peBaHue ypokas HaumHaercst 11.09 y copro danpmap u Wnerap, a
camoe mosaree y copra Opayban (03.10). Jlucroman naumnaercs 26.10 y copra JDkamam, a 3aBepIaeTcst
23,11 coprom Opaydan. [IpoaomkUTeIbHOCTh BEr€TAIIMOHHOTO IIEPHO/Ia Y COPTOB Koebsiercs ot 225 no 322
nueil. Cpenuss ypoxaidHoOCTh cpenut 40-42 JeTHMX JIepeBbEeB IPELIKOr0 opexa ObliIa caMOi BBICOKOH - 220 Kr
y copra Tana, 200 kr y coproB @annap u Unerap, 160 kr y copra 3akatana. Beixon sinpa cpenu coptos
BapeupyeT Mexay 40,7-66,0%-oB. Haumbomsiiee comepkanue »upa B miogax (79,2%) sadukcupoBaHO y
copra-3akarana. Copra 3akatana, Tama, Werap, @anmap, xaman, Opayoan, Ixap, I'samka, Cyrpa, Ceiidu
OTJIMYAIOTCA OT APYTHX CBOEH YCTOMYMBOCTBIO K Oome3HsM U BpeauTensim. B [lexn-3akaTanbckoM pernoHe B
yCIOBHUSIX OOrapbl PEKOMEHIYIOTCS BBIpAIMBaTh HauOoJee MepCIeKTHBHBIE U BRICOKOKAYEeCTBEHHbBIE COpPTa,
Takue Kak 3akarana, Tana, Unerap u ammap.

Knrouegwle cnosa: epeyxuii opex, NOYGEHHO-KIUMAMUYECKUE YCI08UsL, COPMOU3YHeHue, (peHoiosuyeckue
HAOI0OEHUs, COPM, YPOICAUHOCb

COMPARATIVE ANALYSIS OF THE QUALITY OF WALNUT VARIETIES GROWN UNDER
THE CONDITIONS OF BOGARA IN THE SHEKI-ZAKATAL REGION

Nargiz Abdullaeva*, llgar Sultanov, Rashad Ibragimov
Research Institute of Fruit and Teagrowing, Ministtry of Agriculture of the Republic of Azerbaijan,
Zagatala Supporting point

The article provides a comparative analysis of the quality of walnut varieties grown under rainfed
conditions in the Sheki-Zagatala region. The object of the study is walnut varieties, which are rich in nutrients
among fruit plants. Our goal is to study the existing varieties and forms of walnut in the field of variety
research, the creation of new high-yielding, high-quality, environmentally friendly, meeting new market
requirements, as well as the analysis of existing high-quality varieties and recommend it to entrepreneurs,
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peasants and farms. More than 90% of the areas of walnut crops grown in Azerbaijan are located in this region.
They are widely distributed mainly in the Ordubad, Zagatala, Gabala and Guba regions of our republic,
naturally in the forest belts of the Greater and Lesser Caucasus. The soil of the study area is grayish brown,
chestnut and sandy. Soil water retention is low. During the growing season, phenological observations are
carried out, the beginning and end of foliage, the appearance of catkins, pollination, opening of female flowers,
fruit formation, crop maturation, leaf fall and the duration of the growing season are determined. The
formation of leaves begins first of all in varieties Faldar and llgar 02.04, and later in variety Gusar 18.04. The
earliest appearance of catkins begins on April 13 in the Zakatalsky variety, and in other varieties it is observed
massively on April 16-17. Opening of female flowers at the earliest 18.04. observed in varieties Faldar and
Ilgar 26.04. The earliest pollination begins on April 18 in varieties Faldar and llgar, and in other varieties it is
observed massively on April 23-24. The formation of fruits begins in the varieties Faldar and llgar at the
earliest at 07.05, and at the latest at 13.05 in the Krasnolistny variety. Harvest ripening begins on 11.09 for the
Faldar and llgar varieties, and ends for the Ordubad variety no later than 03.10. Leaf fall starts no earlier than
26.10 on the Jamal variety, and ends on the Ordubad variety no later than 23.11. The duration of the growing
season for varieties ranges from 225 to 322 days. The average yield among 40-42 year old walnut trees was the
highest - 220 kg for the Tala variety, 200 kg for the Faldar and llgar varieties, and 160 kg for the Zagatala
variety. The kernel yield among varieties varies between 40.7-66.0%. The highest fat content in fruits was
recorded in 79.2% of the Zagatala variety. Varieties Zagatala, Tala, llgar, Faldar, Jamal, Ordubad, Jar, Ganja,
Sugra, Seifi differ from others in their resistance to diseases and pests. In the Sheki-Zagatala region, under
rainfed conditions, it is recommended to grow the most promising and high-quality varieties such as Zagatala,
Tala, llgar and Faldar.

Keywords: walnut, soil and climatic conditions, variety study, phonological observations, variety,
productivity
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MANGIFERA INDICA L. NOVUNUN QAPALI SORAITDO BOYUMDO VO
INKiSAFININ TODQIQi

AYNUR HUSEYNOVA*, MINARD HOSONOVA, NIGAR BODOL-ZADD, SODAQOT 9LIYEVA
Azorbaycan Respublikasi Elm va Tohsil Nazirliyi Dendrologiya Institutu, Baki 5., AZ 1044, Mardokan gos.,
S.Yesenin kiic., 89

aynur.huseynova.1968@mail.ru

Mbogqalads Mangifera indica L. - Hind mangosu néviiniin qapah soraitds boyiima va inkisafindan
bohs edilir. ilk dofs olaraq Dendrologiya Institutunda Mangifera indica L. néviiniin qapal soraitda
ontogenik vo bioekoloji xiisusiyyatlori arasdirllmisdir. Ontogenezin biitiin marhalslorinds bas veran
dayiskanliklor, bitkilorin introduksiya soraitindo boyiima va inkisaf xiisusiyyatlorinin tadqiqi, homginin
gapal soraitdo cicoklomo vo meyvovermd kimi reproduksiya xiisusiyyatlorino dair tadgiqatlar
aparilmigdir. Tabii soraitdon modani soraits introduksiya edilon bitkilor forqli perspektivlik doracosing
malik olurlar. Dendrologiya Institutunun Fond oranjereyasinda Indoneziyamn paytaxt sohori olan
Cakartadan gatirilmis Mangifera indica L. ndvinin - Southern blush, Valencia pride, Edward
formalar1 yer alir. Alt1 illik Mangifera indica L. yetkinlik dovriina godom qoyur, ¢icok agmaga vo
meyva vermaya baslayir. Il orzinda bitki bir ne¢s aktiv boyiimo dovriine malikdir. Béyiimo prosesinin
baslanmasi iiciin torpagin temperaturu 17-20°C, vo havanin temperaturu 22-23°C olduqgda, generativ
orqanlar siiratlo formalasir. Qapah soraitde Mangifera indica L.-d2 fevral aymn III ongiinliiyiindon
may aymin III ongiinliiyiino kimi ci¢oklomo davam edir. Ci¢oklomonin davametmo miiddati 90-95 gin
olmusdur. Torpagin daim riitubatli olmas1 zoruridir. Birbasa giinos siialar1 diisan arazilords vo ya
yarimkolga sahalorde daha yaxsi boyiiyiir. Havamin temperaturu va riitubat Dbitkilorin normal
boyiimasini tam tomin edir (28- 30°C va 70-80%). Bu dovrds olan boy artimi vegetasiya dovriinds olan
iimumi artimmn 60-70%-ni taskil edir. fyul aymmn ortalarindan avqust aymmn ortalarina qaodar havanin
temperaturunun yiiksak olmasi (36-38°C) bitkilorin inkisafim longidir. Avqust aymin ortalarindan
baslayaraq II boyiima miisahido edilir va oktyabrin I va ya II ongiinliiyiino godor davam edir. Havanin
temperaturu 12°C asag diisdiikdo meyvalar amala galmir. Mangifera indica L. ndviiniin qapah saraitds
Q.Q.Kaper metodikasina asasan cicokloma vo meyvavermasi 3 balliq skala ilo qiymoatlondirilmsdir.
Orta doaracads cicoklomo vo orta sayda meyvaverma (mohsuldarhq 30-40%) 2 balla giymatlon-
dirilmisdir. Tadgiq etdiyimiz Mangifera indica L. néviiniin hayatilik gostaricilori iizra ballar toplanmus,
perspektivliyind goro qimatlondirilmisdir. II qrupa daxil edilmis Mangifera indica L. névii hayatilik
gostaricilorina gora 71-90 ball arasinda giymatlondirilmisdir. Mangifera indica L. dairavi, six taci olan,
siiratlo boyiiyan, nisboton soyuga davamh agacdir.

Agar sozlar: introduksiya, boyiima va inkisaf, fenologiya, movsiimi inkisaf ritmi, perspektivlik
GIRIS

Anacardiaceae Lindl. fasilosinin Manqo (Mangifera L.) cinsinin 69 névii molumdur. Tabii
soraitdo Myanmanin simal-qorbi, Banglades, Hindistanin simal-sorqi vo Cakarta dovlstinin (bu
Indoneziyanmin paytaxt soharidir) tropik mesolorinds yayilmisdir. Mangifera indica L. osrlor boyu
Conubi Asiya vo Conub-Saorqi Asiyada modoni soraito uygunlasdirilmis vo naticads iki forgli genetik
populyasiya yaranmisdir — “Hindistan novi” vo “Conub-Sorqi Asiya novii” (Morton, Julia 1987).
”Hindistan ndvi”- (Mangifera indica L., 1753) “manqo” adlanan meyvasi ilo tropik 6lkalards genis
yayilan qiymaotli kond tosarriifat: bitkisidir.

Dendrologiya Institutu bitki ortilyiine vo ndév miixtalifliyino géro ¢ox zongindir. Son illor
Respublikamiza gatirilmis agac vo kol cinslori no gqodor zongin olsa da, onlar uzun 6miirlii olmurlar.
Bitkilorin yeni ekoloji soraito uygunlagmasi qisa miiddotli olmayib, sobr vo zohmot tolob edon bir
foaliyyotdir. Qapali soraitdo bdyiimo vo inkisaf ritmi bitkilorin bioekoloji xiisusiyyatlorindon asilidir.
Boyiimo prosesinin baslanmasi ii¢iin torpagin vo havanin miioyyon temperaturda olmasi lazimdir.
Aparilan todgiqatlar gostarmisdir ki, havanin temperaturu va torpagda olan suyun miqdar bitkilordo
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bdylimanin artib-azalmasina tosir edon amillordondir. Mangifera indica L.- Hind mangosu névi
riitubatli torpaglarda yaxsi inkisaf edir. Torpagin optimal pH-1 5.2 ilo 7.5 arasinda olmalidir
(McGovern, LaVarr 2001).

Bitkilor tobii soraitdon modoni soraitino gotirilon zaman homin bitkilorin movsiimi inkisaf
ritminin  dyronilmosinin  bdyiikk ohomiyyoti vardir. Belo ki, yeni soraito gotirilon bitkilorin
perspektivliyinin - giymotlondirilmoasindo vo yasillagdirma islorindo istifadoe olunmalar1 iigiin
dekorativlinin toyin edilmasindo fenofazalarin tarixinin vo davametmo miiddotinin miioyyon edilmosi
ovozedilmozdir (3abpoBckwit, Jlucuu, Cobones 1972).

MATERIAL VO METODLAR

Todgigat Mangifera indica L.- Hind mangosu yash niisxalori iizerindo aparilmisdir. Introduksiya
(Agamirov, Qurbanov, 1985), Boyiimo va inkisafi (Molganov, Smirnov 1967, 1964), fenoloji
miisahidolor (Zaytsev, 1981) miivafiq metodlara goro verilmisdir. Todqiq edilon bitkilorin qapah
soraitdo introduksiya perspektivliyini giymotlondirmok iiiin obyektiv giymotlondirmo (isgandarov,
1993) skalasindan istifado edilmisdir. Cigokloma vo meyvovermo (Kaper, 1985), soyuga davamliliq
iso SSRI EA Bas Nobatat Baginin (Lapin, Sidneva, 1973), bitki hoyati foaliyyati (Lapin, 1974),
populyasiya (Morton, Julia, 1987) metodlarindan istifado edilorok todqiq edilmisdir. Todgiqat
materialina aid olan bitkilor {izorindo mdvsiimi inkisaf ritmi (Zabarovskiy, Lisin, Sobolev, 1972),
botaniki geydlor (McGovern, LaVarr, 2001), iqtisadi ohomiyyati arasdirilmisdir. Todgiqat
Dendrologiya Institunun oranjereyalarinda aparilmisdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Dendrologiya Institutunun fond oranjereyasinda Cakartadan gatirilmis, 2017-Ci ildon becorilon
Mangifera indica L.-Hind manqosu névi 4-5 m hiindiirliiyiinds olan homisayasil agacdir. Govdasi
dorili, hamar olmayan aGiq qohvayi rongdadir. Osas budaglarinin uzunlugu 120-135 sm-o ¢atur.
Muinbit torpaglarda agacin koklori 6 metr dorinliys gadar uzanir vo yan koklori daha ¢ox otrafa
yayilir. Yarpaqlari dorili, tam kenarli, sothi dalgavari, acig-yasil, parlaq, arxadan solgun olub,
uzunlugu 25 sm, eni 6-7 sm, saplagin uzunlugu 4 sm-o ¢atir. Cavan yarpaglar sarimtil-yasil vo ya
qumuzidir. Cigoklori 5 Uzvli olub, piramidal formada siipiirgs ¢igok qrupuna yigilmigdir, diametri
0,4-0,5 mm, ag va ya sarimtil rongdadir. Cigok oxu qirmizimtil, uzunlugu 40 sm-dir. Bitki birevlidir.
Siipiirgo  ¢igok qrupunda ylizdon cox ¢icok vardir, lakin  oksoriyysti erkok cigoklordir. Bu
uzundmiirlii agacin ¢icoklori nektarla vo tozcuqlarla gidalanan yarasalar, bocoklor, vohsi arilar,
kapanaklor torafindon tozlanir. Az hallarda 6z-6ziino tozlanma da bag verir. Qapali soraitdo bitkini
alls tozlandirmaq lazimdir. Cigoklonmo erkon yazda miisahids edilir va 90-95 giin davam edir. Mart,
aprel, may aylarinda ¢i¢oklonmo siiratlo gedir. Mangifera indica L. ndévinin ¢igoklomasi fevral
aymn III ongiinliiylindon baglayaraq may aymin | ongunliyins kimi davam edir. Yeni yarpaq
tumurcuglarinin agilmasi da homin tarixa tosadiif edir (sokil 1). Madoni soraitdo Oyronilon bitkinin
fenologiyasi1 va vegetasiyasinin dyronilmasinin miithiim shomiyyati vardir.
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Cigoklonmadon 4-5 ay sonra meyvalor yetisir. Meyvo amoalogotirmo dévri may ayimn Il
ongiinliiyiindon baslayaraq avqustun III ongiinliiyiino gqodor davam edir (3aiiues, 1972).

Cadval 1
Mangifera indica L. ndvinun gapali soraitds ¢igoklomasi
Cicokloma
NOv baslamasi qurtarmasi davametmo miiddoti
Mangifera indica L. 22.02.4 04.05.+4 90-95 gun

Fenoloji miisahidolordon moalum olmusdur ki, qapali soraitdo bitkilorin ¢igoklonmo fazasina
daxil olmasi, onlarmn fardi bioloji xiisusiyyatlarindon, ham do bitdiyi miihitin ekoloji amillorindon
cox asithdir. Tadqiq edlon Mangifera indica L. ndvinin g¢icok agma vaxti, ¢igoyin Omri,
cicoklomoninrin davametmo miiddsti vo meyvovermolori mithiim ohomiyyat kosb edir. Bitkilorin
cotirinin miixtalif hissolorindo bir metr sahado ¢igok agan zoglar {izorindo vegetasiyanin sonuna qodor
miisahido aparilmis vo meyvovermo proseslori ardicil olaraq izlonmisdir. Bitkilorin normal
meyvovermosi liglin lazim olan sortlordon biri, onlarin omolo gotirdiklori tozcuglarin hayatilik
gabiliyyetinin yiiksok olmasidir (Jlamur 1974). Qapali sorait olmasina baxmayaraq bitkilor
hosaratlarla tozlanmisdir.

Sakil 2. Mangifera indica L.- Hind mangosu néviniin meyvaamolagotirms marhalosi

Meyvalar avqust ayinin sonuna kimi tam yetisir. Meyvalarinin 6l¢lsi 6-25 sm, atli-sulu, hamar,
mumlu, ¢ayirdokli, arik-yemiso oxsar xosagoalon dadi olub, lifli va atirlidir. Cayirdayi boyiik olub,
6,0-7,5 sm uzunlugunda, 3,5sm enindo yivlidir. Mangifera indica L. névinds meyva saxlama
gabiliyyatinin 40-50% oldugu miioyyan edilmisdir (sokil 2).

Mangifera indica L. novii miioyyan doracads doyismis iglimo vo edafik soraito uygunlasmaq
gabiliyyatino malikdir. Mangifera indica L. noviinds miihito miioyyan uygunlasma gedir, bitkinin
ilkin vo sonraki inkisaf fazalarinda yeni ekoloji soraito uygunlasma xiisusiyyotlori miisahido edilmis
va yeni introduksiya saraiting onlarin adekvat morfoloji vo struktur reaksiyasi miioyyanlosdirilmisdir.
Introduksiya edilorok todqiq olunan tropik monsoli Mangifera indica L. ndvii inkisaf dévriinda
doyison otraf miihito uygunlasmagq {i¢iin 6ziindo modifikasiyalar yaradir. Beloliklo, todqiq olunan
ndv, tobii inkisaf dovriinde miihito uygunlasaraq boylk amplitudaya malik olan adaptasiya
potensiali oldo edir (Aramupos, Kypbanos, 1985).

Mangifera indica L. névinin qapali soraitdo Q.Q.Kaper metodikasina (Karmep, 1985) asason
cigokloma vo meyvovermasinin 3 balliq skala ilo qgiymatlondirilmasinin naticalori cadval 2-do
verilmigdir.
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Cadval 2
Mangifera indica L. - Hind manqosu n6viiniin ¢igoklonmo vo meyvovermosinin 3 balliq skala ilo
giymotlondirilmasi
Cicoklama vo meyvaverma Ball daracasi Nov
daracasi
1-ci bal - zsif az sayda cicoklor vo az migdarda
meyvalar miisahids edilir;
2-ci bal —orta orta sayda ¢i¢oklor vo orta sayda Mangifera indica L.
meyvalor miisahids edilir;
3-cl bal — cox cicaklar vo meyvalar yetori qodordir.

Qapali soraitdo bOylimo vo inkisaf ritmi Mangifera indica L. noévinin bioekoloji
xiisusiyyetlorindon ¢ox asilidir. BOyilima prosesinin baglanmasi ti¢iin torpagin temperaturu 17-20°C
vo havanin temperaturu 22-23°C olduqda, generativ orqganlar siirotlo formalasir. Qapali soraitdo
isiglanma va temperatur rejimini normal saxlamagqla, normal nisbi riitubati tomin etdikde bitkilorin
boy va inkisafi yaxsilasir. Mangifera indica L.- Hind mangqosu minerallarla zongin olan torpaglarda
daha yaxs1 inkisaf edir. Bitkilorin boy va inkisafinda torpaqdaki gida elementlari ilo yanas1 havadaki
oksigen, karbon gazi v nisbi riitubatin xiisusi rolu vardir. Torpagin daim riitubostli olmasi zaruridir.
Birbaga giinog siialari diigon arazilordo vo ya yarimkolgs saholordo daha yaxsi boyiiyiir. Mangifera
indica L. novil il orzindo bir nego dofs boyiimo dovrii kegirir. Illik boy artimi 25-30 sm-dir
(Mosrganos, CmupHOB, 1967).

Boyiimo vo inkisaf bitkilorin hoyatinda osas rol oynayan on miihiim proseslordondir.
Tadgigatlardan molum olmusdur ki, vegetasiyanin baglanmasi ilo boylimonin baslanmasi arasinda
diiz miitonasiblik vardir. Vegetasiyani tez baslayan Mangifera indica L. noviinds béyiimanin do tez
baglandigr miisahido edilmisdir. Aparilan fenoloji miisahidolor naticosindo molum olmusdur ki,
tadgiq olunan Mangifera indica L.- Hind mangosu boyiima, inkisaf dinamikasina vo vegetasiyanin
davametmo miiddatine iqlim amillari tesir edir. Yoni, yazin tez golmaosi, istilorin tez diigmasi vo ya
soyuq havalarin tez baslamasi vegetasiyanin davametmo miiddotindo artib-azalmalara sobob olur
(Jlamuu, Cunaea, 1973). Beloliklo, mdvsiimi inkisaf ritminin dyronilmasindon molum olmusdur ki,
todqiq olunan bitkilorin fenoloji fazalarmin miisyyon edilmasi, bir sira poseslorin hallindo miihiim
ohomiyyato malikdir. Yoni, xastoliyo vo zarorvericiloro garst miibarizo miiddotinin toyin edilmasi,
cicoklomonin vaxti, davametmo  miiddoti, meyvoomologotirmo kimi fazalar miioyyon edilir
(3abposckwit, Jlucun, Cobones, 1972).

Mangifera indica L. noviiniin fenoloji fazalarimin &yronilmasi hamin bitkinin yeni soraitdo
perspektivliyinin qiymotlondirilmasi {igiin do istifads edilon osas gostoricilordon biridir. Introduksiya
olunan ndviin prespektivliyini qiymatlondirarkon E.O.Isgondorovun “Prespektivliyin qiymatlon-
dirilmasi” skalasindan istifado edilmisdir. Noviin hoyatilik qabiliyyati qapali seraitds bitkinin
gostordiyi oks tosirlor nozors alinaraq hesablanmisdir. Belo ki, bélglidon do aydin oldudu kimi on
yiiksok gostorici meyvoomologotirmado olmusddur (cadval 3).

Bitkinin yas1 nozors alinaraq hesablamalarin aparilmasi vacib faktordur. Dord qrup nozordo
tutulmusdur:

e [ grupa yiiksok hoyatilik gostaricisi olan nov (91-100 bal);
e |l grupa orta perspektiv (71-90 bal);

e Il qrupa zaif perspektivli (51-70);

e IV qrup perspektivsiz nov daxil edilmisdir.
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Cadval 3
Hoyatilik géstaricilarine gora prspektivliyin giymatlondirilmasi
Hoyatilik gostaricilori Umumi
giymatlon-
dirms
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I gqrupa daxil edilmis Mangifera indica L. novii hoyatilik gostoricilorine gora 71-90 bal
arasinda qiymotlondirilmisdir (Mckenaepos, 1989).

YEKUN

Qapal1 soraitdo 1isiglanma vo temperatur rejimini normal saxlamagla, normal nisbi riituboti
tomin etdikdos bitkilorin boy va inkisafi yaxsilasir. Qapali miihit soraitindo torpagin temperaturu 17-
20 °C, havanin temperaturu 22-23 °C olduqda generativ orqanlar siirotlo formalasir. Mangifera
indica L. ndvi minerallarla zongin olan torpaqlarda daha yaxsi inkisaf edir. Bitkilorin boy va
inkisafinda torpaqdaki gida elementlori ilo yanas1 havadaki oksigen, karbon gazi vo nisbi riitubotin
xiisusi rolu vardir. Torpagin daim riitubatli olmasi zoruridir. Birbasa giinas siialar1 diison orazilordo
vo ya yarimkolgo saholordo bitki daha yaxsi boyiiyiir. Mangifera indica L.n6vi il arzinds bir nego
dafa bdyiimo dévrii kegirir. Illik boy artim1 25-30 sm olmusdur. Vegetasiyani tez baglayan Mangifera
indica L. noviinds bdyiimonin do tez baslandigi miisahido edilmisdir.

Mangifera indica L. ndvinds ¢igoklomo vo meyvaverma xiisusiyyatlorini dyronarkon asagidaki
naticoyo golinmisdir:

1. 1lk dofo olaraq Abserona introduksiya olunan Mangifera indica L.- Hind mangosu qapali
soraitdo normal ¢i¢akloyib, meyva verir.

2. Normal c¢icoklomo vo meyvovermo xiisusiyyotlorini nozoro alaraq gqapali soraitdo
yasillagdirmada vo meyvagilikds bu bitkilordon genis istifado etmok miimkiindiir.
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MN3YYEHUE POCTA U PA3BBUTUS BUJA Mangifera indica L. B3AKPBITBIX YCJIOBHUSIX

Aiinyp I'yceiinoBa*, Munapa I'acanoBa, Hursip benes-3ane, Cagarar AsimeBa
HUncemumym denoponoeuu Munucmepcemsa nayxu u 0opaszosanus Azepbatiosicanckoti Pecnyonuku

B craree mpencrasiena uHpopmamms o pocte u pasurin Mangifera indica L.- Buna Huouiickozo
Maneo B 3akphIThIX ycnoBusix. B WHcturyre Dennmporornu BriepBble HCCIEIOBAaHbI OHTOTEHHBIC U
ouookonornueckie ocobenHoctn Bupa Mangifera indica L. B 3akpeiThix ycioBusix. IIpoBOIMITHCH
WCCIICIOBAHUSI M3MEHEHUH, MPOUCXOAAIINX Ha BCEX ATalax OHTOr€HE3a, OCOOCHHOCTH POCTa M Pa3BUTHUS
pacTeHHil B YCIOBUSIX MHTPOAYKIIMH, a TAaKXKE HCCIENOBaHUS OCOOCHHOCTEH pPa3MHOXKEHHS, TAKHX Kak
[[BETCHHE U TUIOJIOHOIIICHHE B 3aKPBITHIX YCIOBUSX. PacTeHus 13 eCTECTBEHHOM Cpeibl MHTPOYIIHPOBAHHBIC
B KyJbTYPHBIE YCJIOBHs, 00JIaHaloT pa3HOM CTeneHbl0 nepcnekTuBHOCTH. B donme opamxkepen MuctutyTta
Hennponorun umerotest ¢popmer - Southern  blush, Valencia pride, Edward suma Mangifera indica L.
npuBe3eHHbie n3 J[xakapthl, cronuibl Manonesun. lectunernsst Mangifera indica L. mocturaer 3penocty,
Ha4yMHAeT IIBECTH U IUIOJOHOCHTH. B TeueHue rona pacTeHue UMEET HECKOJIBKO MEPHOJOB aKTUBHOIO POCTA.
ITpn temmneparype noussl 17-20°C u Temneparype Bozayxa 22-23°C mjis Hayaja mpolecca pocta ObICTPO
(bopmMupyrOTCS TeHepaTHBHBIC OpraHbl. B 3akpbiThix ycioBusx nBerenne Mangifera indica L. npomomkaercs
C TpeThel JieKaspl (eBpajs Mo TPEThio Jekaay Mas. IIpogoimkurenbHocTh 1BeTeHus 90-95 nueit. [louBy
Clle[lyeT MOCTOSHHO YBIIaKHATH. Jlyulle Bcero pacTeT Ha y4acTKaxX OCBELIEHHBIX MPSIMBIMH COJHEYHBIMU
Jy4aMH WM B TIOJyTEHH. TeMrepaTypa U BIKHOCTb BO3yXa MOJHOCTHIO 00ECTICUMBAIOT HOPMAaJIbHBIN POCT
pactenuii (28-30°C u 70-80%). [IpupocT B BBICOTY B 3TOT niepHro cocTapisieT 60-70% oT obIiero npupocra
3a Bereraluio. Beicokas Temmneparypa Bozayxa (36-38°C) ¢ cepearHbl HIOJS 10 CEPEIUHBI aBryCTa 3aMeJIseT
pazsuthe pacteHnid. Il poct HabIrOmaeTCs ¢ cepeArHBI aBrycTa U mpoaonkaercs 10 [ wmn 11 gexambr okTaopsi.
[Tpu Temneparype Bozayxa Hiwke 12°C miozsl He obpasyrorest. L[setenue u monoHomenne Mangifera indica
L. B 3akpeIThIX ycrmoBmsix mo mertonuke [.I.Kanepa omenmBamm mo 3-0amipHoi mmikase. 2 Oaa - cpemHee
[[BETEHHUE W CPEHEE KOIMYECTBO TUIOAOB, yporkaitHOCTh oneHnBaercs B 30-40%. brum moacuntanbr 6asmsl
10 MOKa3aTessIM JKM3HECTIOCOOHOCTH M OIIEHeHA MePCIIeKTUBHOCTH uccieayemoro Buia Mangifera indica L. .
Bun Mangifera indica L., Bxomsumit Bo Il rpymimy, mo mokasaTensiM >KU3HECHIOCOOHOCTH OLICHHBAJICS B
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npenenax 71-90 OGamnoB. Mangifera indica L. — oxpyrioe ¢ IUIOTHOM KpOHO#H, ObIcTpopacTyiiee,
OTHOCHUTEJIEHO MOPO30CTOMKOE JIEPEBO.

Kniouesvle cnosa: ummpooykyus, pocm u pazeumue, (DEHONO2Us, CE30HHLUL PUMM  pPa3eUmus,
nepcnekmusa

STUDYING THE GROWTH AND DEVELOPMENT OF THE SPECIES
Mangifera indica L. IN CLOSED CONDITIONS

Aynur Guseynova*, Minara Gasanova, Nigar Bedel-Zade, Sadagat Alieva
Dendrology Institute Ministry of Science and Education of the Republic of Azerbaijan

The article deals with the issues of growth and development of Mangifera indica L. - a species of Indian
mango in closed conditions. At the Institute of Dendrology, ontogenic and bioecological features of the species
Mangifera indica L. were studied for the first time in closed conditions. Changes that occur at all stages of
ontogeny were studied in terms of growth and development of plants under conditions of introduction, as well
as studies of reproduction features, such as flowering and fruiting in closed conditions. Growth dynamics in
closed conditions reveals differences in plant development. Plants taken out of natural conditions and
introduced into cultural conditions, they have a different degree of perspective. In the fund of the greenhouse
of the Institute of Dendrology of the species Mangifera indica L. there are forms - Southern blush, Valencia
pride, Edward brought from Jakarta, the capital of Indonesia. Six-year-old Mangifera indica L. reaches
maturity, begins to bloom and bear fruit. During the year, the plant has several periods of active growth. At a
soil temperature of 17-20°C and an air temperature of 22-23°C, generative organs are quickly formed to start
the growth process. Under closed conditions, flowering of Mangifera indica L. continues from the third decade
of february to the third decade of may. Flowering time is 90-95 days. The soil should be constantly moistened.
Grows best in areas with direct sunlight or partial shade. The temperature and humidity of the air fully ensure
the normal growth of plants (28-30°C and 70-80%). The growth in height during this period is 60-70% of the
total growth during the growing season. High air temperature (36-38°C) from mid-July to mid-August slows
down the development of plants. Il growth is observed from mid-august and continues until the 1st or 2nd
decade of october. At air temperatures below 12°C, fruits are not formed. Flowering and fruiting of Mangifera
indica L. under closed conditions according to the method of G. G. Kaper was evaluated on a 3-point scale. 2
points - the average flowering and the average number of fruits, the yield is estimated at 30-40%.The viability
indicators of the studied Mangifera indica L. species were calculated and evaluated according to their
prospects. The species Mangifera indica L., included in the 11 group, was estimated in terms of viability within
71-90 points. Mangifera indica L. is a round, dense-crowned, fast-growing, relatively frost-resistant tree.

Keywords: introduction, growth and development, phenology, seasonal rhythm of development,
perspective
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NAR BITKISIND® GOBOLOK XOSTOLIKLORINO QARSI INTEQRIR
MUBARIiZO TODBIRLORI

ISRAFIL HOSONLI

Azarbaycan Respublikasi Kond Tasorriifatt Nazirlivinin Meyvacilik va Caycilig Elmi-Tadgigat Institutu,
Quba rayonu, Zardabi qasabasi, AZ4035
israfil.hasanli621@gmail.com

Istifadasino gora coxistiqgamotli bitkilordan olan nar (Punica L.) diinyanmin bir sira 6lkalarinda
genis arazilords becorilir. Digor bitkilor kimi narda miixtalif xastalik vo zararvericilor boyuk
mohsul itkisino sabab olur. Xastalik vo zararvericilorin vurdugu zararin aradan qaldirilmasi giiniin
aktual moasalalarindon biridir. Todqgiqat isinin asas maqsadi respublikanin Abseron bolgasindo nar
(Punica L.) bitkisinin gobalak xastaliklarina qars1 inteqrir miibarizs sisteminin tokmillosdirilmasi,
xastaliklorin idars olunmasidir. Tadqiqatda nar bitkisindo domgil (Sphaceloma punicae Bitanc) vo
meyvo c¢iiriimasi (Zythia versioniane Sacc) xastaliyind qarsi inteqrir miibarizo tadbirlorinin
aparilma soraiti oyronilmisdir. Todqiqat zaman1 Abseron boélgasi saraitindo nar bitkisinds damgil
vd meyva ciirilmasi kimi gobalok xastaliklorine gars: inteqrir miibarizo tadbirlorinin totbiqinin
mohsuldarhga oshomiyyatli doracads tasir gostordiyi molum olmusdur. Domgil vo meyva ¢iiriimosi
xastoliklorino qarsi1 he¢ bir miibarizo tadbiri aparilmayan nozarat variantinda hektardan orta
mohsuldarhq 108,3 s/ha oldugu halda domgil vo meyva c¢iiriimasi xastaliklorino qarsi miixtolif
iisullarla miibarizs tadbirlari hayata kecirilmis variantlarda mohsuldarhq xeyli artmisdir. Belo ki,
aqrotexniki miibarizo moqsadilo govdalorin budanmasi, xastd orqanlarin sahadan konarlas-
dirillmasi, agaclarin dibinin sumlanmasi variantinda bir bitkido orta mohsuldarhq 124,4 s/ha,
bioloji miibarizo tadbiri, efir yagh bitkilordon molhom hazirlayib ciloms variantinda 121,5 s/ha,
kimyovi miibarizods - Topaz (Penkonazol) preparati ilo c¢iloma apardiqda 126,6 s/ha, inteqrir
miibarizo maqsadilo aqrotexniki, bioloji vo kimyavi miibarizo birgs tatbiq olundugu variantda iso
orta hesabla 138,7 s/ha mohsul aldo olunmusdur. Nar bitkisindo domgil vo meyvo c¢iiriimasi
xastaliyina qars1 aqrotexniki bioloji vo kimyovi miibariza tadbirlorinin birgs taotbiqi ekoloji va
aqronomik baximdan daha shomiyyatlidir.

Acar sozlar: nar, gobalok xastaliklori, mahsuldariiq, inteqrir miibariza, damgil, meyva ¢iiriimasi
GIRIS

Ohalinin orzaq mohsullarina olan talabatinin ddenilmasinds meyvagiliyin boyiik shomiyyati
vardir. Insan qudasiin osaslarindan biri do vitaminlorlo, mineral maddslorls tomin olunmadir ki,
bu da meyvalorde daha ¢ox olur. Belo meyvolordon biri do lazimi elementlarlo zoangin olan nar
bitkisidir.

Nar texniki, dekorativ vo dorman vasitosi kimi becorilon bitki olub, onun meyvalori tozo
halda yeyilmoklo barabor, hom do siro istehasl igiin istifado olunur. Yiiksok keyfiyyotli siro oldo
etmok ticlin eyni sortun meyvolorindon istifado olunur. Nar sirosi qiymatli qida mohsulu olub,
mixtolif dorocodo kimyavi maddolorlo zongindir. Yetismis nar meyvalorinin sirosinds 12-19%
sokor, 0,3-3,0% tursu olur. Narin torkibindo sokorlor gliikoza, fruktoza vo gismon saxaroza
soklindo olur. Bununla borabor nar sirosinds ¢ox sayda bioloji aktiv maddslor: o climlodon
askorbin (5-12 mq%), fol (0,04-0,08 mq%), P-katexin va leykoantosianin (26-46 mq%) tursulari,
P (150-200 mqg%), B; (0,004-0,036), B, (0,32-0,27 mq%) vitaminlori, taninlor (1,0-1,1%),
pektinlor (0,1-0,3%) vo s. vardir.

Adi nar (Punica granatum) huandarliyl 3-5 m-o ¢atan agac vo ya kol tipli bitkidir. Nar
meyvalari iri, diametri 8-10 sm, ¢okisi 200-400 g, sulu, toxum miqgdar1 1000 oadad vo daha ¢ox
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olur. Toxumlar bir-birinden bir pards ilo ayrilmis 6-12 kamerada yerlosirlor. Hor kamerada 50-
100 toxum var. Nar ¢arpaz tozlanan bitkidir.

Nar diinyanin bir sira 6lkolorinds oldugu kimi respublikamizda da godimdon, genis saho-
lorda becarilon bitkilordondir. Nar bitkisi miixtalif zararvericilor, xastaliklor torofindon shomiy-
yotli dorocodo zoror ¢okir. Bu da bitkinin inkisafina, mohsuldarligina vo mohsulun keyfiyyot
gostaricilorine manfi tasir gostorir (Hasanli, 2023).

Yiiksok mohsuldar stress amilloring, xoastolik vo zororvericiloro davamli sortlarin yaradil-
masl, intensiv becorma texnologiyasina riayat edilmasi aktualdir. Hesablamalara gors har il kend
tosarriifat1 bitkilorindo miixtalif zorarverici vo xostoliklor 35-40%-0 godor mohsul itkisino sobob
olur.

Nar bitkisi do becorildiyi soraitdon asili olmayaraq miixtalif doracodo zororvericilor, xosto-
liklor torafindon mohsul itkisine moruz qalir. Nar bitkisine bir ¢ox xastoliklor zaror vurur ki,
bunlardan biri do gobolok xastaliklori hesab olunur. Bu noinki mohsul itkisino, hom do mohsulun
keyfiyyot gostoricilorinin pislosmasino sobob olur. Narin digor xostoliklori az miqdarda yayil-
magqla agaca daimi zoror vermir. Bitki on yaxs1t meyvo omolo golmosi ii¢lin yayda olavo suvarma
tolob etsa do, haddindon artiq nom torpaq va riitubot nar agacinin miixtalif xastaliklorine sobob
ola bilir. Nar meyvosi xostoliklorinin aradan galdirilmasinin bir ¢ox yolu vardir ki, bunlardan
bozilori ekoloji mohsul istehsalina imkan verir.

Respublikamizda nar bitkisindo rast golinon xostoliklorin idaro edilmasi {i¢lin kimyovi vo
bioloji miibarizo vasitalorinin istifadasi ilo bagli ¢ox az molumat var. Narmn yaxs1 uygunlagdig
subtropik vo tropik 6lkolordo bu istiqgamotds daha ¢ox todqiqat islori aparilmisdir.

Kimyovi pestisidlor insan va otraf miihitin saglamlig1 ticlin ciddi risklor yaradir, qeyri-hadof
mikroorganizmlora monfi tosir gostorir vo antimikrob orqanizmloro davamli stamlarin se¢imini
artirir.

Kond tosorriifatinda mohsul istehsalinin artirilmasinda, ekoloji cohotdon tomiz mohsul isteh-
sal1 lizro imkanlarin genislondirilmasindo, istehsal olunmus mohsulun ixrac potensialinin artiril-
masinda, istehsal¢ilarin bitki miihafizosi {izro mosroflorinin azaldilmasinda, insan saglamliginin
vo otraf miihitin qorunmasinda inteqrir bitki miihafizasi sisteminin tatbiqinin genislondirilmasi
vacibdir.

Tadqiqategilar geyd edir ki, nar bitkisindo xostoliktdradici gobolok geydo alindigi giindon
yiiksalon xatlo inkisaf etmoklo mohsul y1gimi1 dovriinds 6ziiniin on intensiv dovriino daxil olaraq
zarar vurur. Nar bitkisinin meyvo ¢lirlimosing qarst miibarizs todbiri xostoliyin olamotlori qeyds
alindig1 giindon baglamali, mohsul yi§imina 25-30 giin qalmis dayandirilmalidir. Nar xostolik-
lorino qars1 miibarizads aqrotexniki, kimyavi, bioloji vo asasan inteqrir tadbirlorin optimal vaxti
miuoyyonlsdirilmolidir (Agayev vo b., 2019).

Arasdirmalarla, iyirmi bes miixtolif dorman bitki ndviindon c¢ixarilan efir yaglarimin altt
hoyati toksinogen vo patogen gobalok néviino (Fusarium verticillioides, Fusarium oxysporum,
Aspergillus fumigatus, Aspergillus flavus) inhibitor tasirlori (gdbaloklorin mitsellarinin inkisafina
manes toradir) tasdiq edilmisdir (Zabka et.al., 2009).

Mohsulun diizgiin y1gimi1, daginmas1 vo qablasdirilmasi meyvalorin mexaniki zadslonma
doracosini azalda bilir. Bu da 6z ndvbasindo patogenlorin yayilmasinin miioyyon godor qarsisini
alir (Arendse et.al., 2015; Hahn, 2014).

Belo ki, BMT-nin FAO togkilatinin miioyyon etdiyi normativ sonadlora goro qida vo tibbi
maogsadlards istifado edilon bitki materiallarinin mikobiotasinin say gostaricisi yiiksok olmama-
lidir (Haciyeva, 2017).

Xostoliya sabab olan gdboloklorin boyiimasine manes toratmokds bir ¢ox efir yagl bitkilorin
effektliliyi tosdiq edilmisdir. A.niger gismon rozmarin (Salvia rosmarinus) (Baghloul et al.,
2017), nana (Mentha) va neem (Azadirachta indica) (Munhuweyi et al., 2016) vo digor bitki-
lordon hazirlanmis molhomlor torofindon gobolok xostoliklori idaro olunur. Bundan olavo,
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koklikotu (Tymus), lazzatli (Satureja), Aloe vera vo neem efir yaglar1 A. niger vo P. expanum
goboloklarina qarst miibarizoda alveriglidir (Munhuweyi et al., 2016; Vucic et al., 2019).

Avropa ganunvericilik mohdudiyyatlori vo istehlak¢ilarin qida tohliikesizliyi vo saglam
hoyat torzi ilo bagli molumathilignin artmasi ilo bitki xostoliklorine nozarot etmok {igiin
tohliikosiz, ekoloji cohotdon tomiz alternativ nozarot vasitolorinin istifadosi vacib zoruroto
cevrilmisdir. Bir sira alternativ tisullar toklif edilmisdir. Masolon bitki ekstraktlari, zorarvericilora
qars1 miibarizo programlarinin bir hissosi kimi adoton tok basina vo ya inteqrir miibarizo kimi
totbiq edilir (Palou et.al., 2016; Popp et al., 2013).

Azorbaycanda narin miixtolif xostoliklordon miihafizosindo tobii olaraq otraf miihitin
cirklonmasina sobob olmayan bioloji preparatlardan istifado edilmoklo borabor  kimyavi
mithafizodo miixtolif fungisidlor do genis totbiq olunur.

Fungisidlorin istifadasi otraf miihit iiclin boyiik risk yaradaraq, insan saglamligina monfi
tosir gostarir. Bu sabobdon biofungisidlarin tatbiqi (Bacillus spp., Trichoderma spp., Aspergillus
spp.) bitkilordo miisbat doyisikliklorlo naticalonir, mohsuldarligin, mohsulun keyfiyyatinin
artmasina sabab olur (Van Lenteren et al., 2018; Wisniewski et al., 2016; Zabka et al., 2019).

Meyva gabiginin ¢atlamasi naticosinde yaranan ¢iirlimolors qarst vaxtinda vo zarurato uygun
suvarma aparilaraq gabiq ¢atlarinin garsisini almaq miimkiindiir. Meyva gabiginda hor hans1 bir
zadolonmoadon do bas veron daxili ¢lirlimolor do miisahido olunur. Bu baximdan ilk c¢ilirlimo
olamatlori olan meyvolar tocrid edilmoalidir (MuTerpupoBannas 3amura pacrennid, 2013).

Nar bitkisindo Coniella granati, Aspergillus niger Van Tieghem, Penicillium sp. va
Trixoderma sp. kimi meyvo ¢lirmasinin névlori miisahids olunur. Bu tip ¢iiriimalorin yayilma-
siin asas sabablori kimi mexaniki zadoalori va ¢lirmoni yayan Drozofil milgoklarini geyd etmok
olar. Bu milgoklor araliq kegcirici rolu oynayir. Ciiriimo xostoliyini yoluxmus meyvolordon
saglam meyvalaro asanliqla kegirir (Uynkuna, 2000).

Pala vo basqalar1 torofinden, Ilgin vo Karaca (2016) Antalya vilayatindoki nar baglarinda
miixtalif meyvadon tacrid edilon Alternarianin on ¢ox yayilmis gobalok novii oldugu bildirilir
(Yenkwun, 1994).

Bir ¢ox todqiqatgilar Yunanistanin  simalinda iki nar bagmda Colletotrichum
gloeosporioidesin yayilma nisbatinin Aspergillus niger, Cladosporium herbarum va Penicillium
novlarindan sonra galdiyini miioyyan etmislor (Metin va b., 2012; Ozgiiven va b., 2015).

Osas nar yetisdirilon saholordo gobolok xostoliklorinin yoluxmasini azaltmagq iigiin inteqrir
miibarizas tadbirlorinin tatbiqi olverislidir. Sahads profilaktik miibarizs todbirlori - yoluxmus bitki
hissolorinin budanmasi, yoluxmus materialin, eloco do bitki galiglarinin meyvo bagindan
cixarilmasi daha moqsadouygun hesab edilir (Popp et al., 2013).

Inteqrir miibarizodo totbiq edilon fitosanitar todbirlordon on vacibi nar kollarinmn
budanmasidir. Nar bitkisi giiclii zog omals gotirma vo zog borpaetms xiisusiyyatino malik
oldugundan biitiin budama ndvlorino (formaverici, saglamlasdirict vo ya sanitar, cavanlasdirici,
nizamlayici) miisbat reaksiya verir. Nar kolunda budama islori bitkilorin nisbi siikunat dévriinda,
yoni bitkilorin yarpaqlar1 tokiildiikdon vegetasiya dovrii baslayana qodor aparilir (Anues,
Myxkawnos, 2014; Yynkuna, 2000).

Tadgiqat isinin asas magsadi respublikanin Abseron bélgasinds nar (Punica L.) bitkisinin
gobolok xostoaliklorine qarsi inteqrir miibarizo sisteminin tokmillogdirilmasi, xostoliklorin idars
olunmasidir.

MATERIAL VO METODLAR

Tadqiqatin obyekti olaraq Abseron bolgosindo becarilon nar bitkisi {izorindo rast golinon
Domgil vo Meyva ciiriimosi xastoliklori olmusdur. Tadgiqat isi 2019-2022-ci illordo bdlgonin
miixtolif istiqgamotlorindo o ciimlodon Mastaga, Bino, Xirdalan vo Bayilda hoyata kecirilmoklo
marsrut miigahidolori vegetasiyanin miixtolif morhololorinds aparilmisdir. Todqigatda Topaz
fungisidi totbiq edilmis, aqrotexniki miibariza todbirlori, budama aparilmis, xosto orqanlar
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sahodon konarlasdirilmis, agaclarin dibi sumlanmis, bioloji miibarizs todbiri aparilmis, efir yagl
bitkilordon (rozmarin (Salvia rosmarinus), nana (Mentha), koklikotu (Tymus)) hazirlanmig
molhom ¢ilonmis vo aqrotexniki, bioloji vo kimyovi miibarizonin birgo totbiqi ilo 5 variant
olmagqla eksperiment aparilmigdir. Burada har variantda 10 agac olmagla 50 agac etiketlonmisdir.
A.E.Cumakov, I.I.Minkevig, Y.I.Vlasov, E.A.Qavrilova (1974) metodikasina osason, stasionar
tacriiba sahasinds vo marsrut miiayinalor zamani yoluxmus bitkilorin niimunalsrinden herbari
materiallar1 hazirlanmis, fitopatogen géboloklor toyin olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIRISI

Fungisidlorin inkigaf marhalalorinds meyvayas yoluxan patogenlora qars1 miibarizo, mohsul
yigildigdan sonra meyvo toxumasindaki infeksiyalara nozarot vo ya mohsul yigimindan sonraki
emal proseslori vo saxlanma zamani yeni infeksiyalarin qarsisini almaq {igiin istifado edilir.
Bununla bels, fungisidlorin totbiginin azaldilmasi istigamotindo global tendensiyalar “yasil” vo
gonaatcil idaroetmas strategiyalarina tolobat1 artirir.

Todqigat aparilan nar agaclarinda gobolok xostoliklorindon genis yayilmis Domgil
(Sphaceloma punicae Bitanc) vo Meyva cilirlimoasina (Zythia versioniane Sacc) garsi inteqrir
mibarizo todbirinin effektliliyi arasdirilmisdir. Todqgiqat uygun olaraq- Topaz fungisidi totbiq
edilmis, aqrotexniki miibariza todbirlori, budama aparilaraq xosto orqanlar sahadon kenarlag-
dirilmis, agaclarin dibi sumlanmis, bioloji miibarizo todbiri aparilmis, efir yagli bitkilordon
hazirlanmis moalhom c¢ilonmis vo aqrotexniki, bioloji vo kimyovi miibarizonin birgs totbiqi
variantlarinda aparilmisdir. Aparilan inteqrir miibarizo todbirlori bitkinin mohsuldarligina da
miisbot tosir gostormisdir (Cadval 1).

Cadval 1
Domgil vo meyve ¢liriimasinag qarsi inteqrir miibariza tadbirlorinin totbiqinin nar bitkisinin
mohsuldarligina tosiri (s/ha)

Variantlar Mahsuldarhq artim
s/ha s/ha %
Miibarizs tadbirlori aparilmayib 108,3 - -
Agrotexniki miibarizs tadbirlari, budama, xasta 124,4 16,1 14,86

orqanlarin sahodon konarlagdirilmasi, agaclarin
dibinin sumlanmasi aparilib

Bioloji miibarizs tadbiri, efir yagh bitkilordon 121,5 13,2 12,88
molham hazirlanib ¢iloms aparilib

Topaz (Penkonazol) ¢ilonib 126,6 18,3 16,89
Agrotexniki bioloji vo kimyovi miibarize birge 138,7 30,4 28,07
totbiq edilib

E=4,05s/ha P=1,21%

Mohsul ugotu zamani malum oldu ki, nar bitkisinde domgil vo meyva ¢lirlimasi xostalik-
lorina gars1 heg bir miibarizo todbiri aparilmayan nozarot variantinda hektardan orta mohsuldarliq
108,3 s/ha olmusdur. Doamgil vo meyva ¢iirlimasi xastaliklorine garst miixtolif tisullarla miibarizo
todbirlori hoyata kegirilmis variantlarda mohsuldarliq xeyli artmisdir. Belo ki, aqrotexniki
miibarizo mogsadilo govdolorin budanmasi, xasto orqanlarin sahodon konarlasdirilmasi, agaclarin
dibinin sumlanmasi variantinda bir bitkido orta mohsuldarliq 124,4 s/ha, bioloji miibarizo todbiri,
efir yaglt bitkilordon molhom hazirlayib c¢ilomods 121,5 s/ha, kimyovi miibarizado Topaz
(Penkonazol) preparati ilo ¢ilomo apardiqda 126,6 s/ha, inteqrir miibarizo moagsadilo aqrotexniki,
bioloji va kimyavi miibarizs birgs totbiq olundugu variantda orta hesabla 138,7 s/ha mohsul aldo
olunmusdur. Bu da onu demoyo osas verir ki, nar baglarinda domgil vo meyvo clirlimasi
xastaliyina qarsi inteqrir miibariza tadbirlarinin totbiqi daha alverislidir.

Variantlar tizro mohsuldarligin riyazi hesablamalar1 aparilmis, naticslar Cadval 2-ds verilmisdir.
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Cadval 2
Mobohsuldarliq gostaricilorinds orta kvadratik konarlanma
Variantlar Olrta iymleltden kenzllﬂanma (xl-é) Vza
Miibarizs tadbirlari aparilmayib 40,96 | 156,25 82,8 98,01 | 14440
Agrotexniki mibarizs tadbirlari, budama, xasto 43,56 1 15,21 4,41 184,96
orqanlarin sahadon konarlagdirilmasi, agaclarin
dibinin sumlanmasi aparilib
Bioloji miibarizo todbiri, efir yagl bitkilordon | 32,49 | 37,21 82,8 17,61 | 635,04
molhom hazirlanib ¢ilonib
Topaz (Penkonazol) ¢ilonib 1,44 0,16 0,01 16,81 23,04
Agrotexniki, bioloji vo kimyovi miibariza birgs | 158,76 | 75,69 | 106,09 144,0 | 1900,96
totbiq edilib
yP? 53,29 | 110,25 | 141,61 68,89 | 1444,0
s 4188,32
yY? 277,05 | 270,31 | 286,91 280,84 | 111511

Y ekunda mohsul ugotunun riyazi hesablanmasi tocriibonin doqiqliyini siibut etmisdir:
E=4,05 s/ha; P=1,21%

NOTICO

Aparilmis todqgiqat noticosindo miioyyon edilmisdir ki, Abseron bdlgosi soraitindo nar
bitkisinde domgil vo meyva ¢lirlimosi kimi gobalok xastaliklorine garsi inteqrir miibarizs tadbir-
lorinin totbiqi mohsuldarliga shamiyyatli doracods miisbat tasir géstormisdir. Nar bitkisindo dom-
gil vo meyva ciirlimasi xastaliyina qars1 aqrotexniki, bioloji vo kimyavi miibarizo tadbirlorinin
birgs totbiqi ekoloji vo agronomik baximdan daha shomiyyotlidir.
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WHTETPUPOBAHHBIE MEPBI BOPHEBI ITIPOTUB I'PUBKOBBIX BOJE3HEN
PACTEHUI IT'PAHATA

Hcpadpua IN'acanant
Hayuno-uccredosamenvckuti uncmumym nio00800CmEd U 4aeeo0Ccmaed
Munucmepcmea cenvckozo xoszsicmea Azepoaiidxicanckoi Pecnyonuxu

I'panar (Punica L.), yauBepcaiabpHOE pacTeHHE, BRIPAIIMBACTCS HA OOJIBIIMX TUIOMIAJSIX B HEKOTOPBIX
CTpaHax Mupa. I'paHaT, KaKk ¥ Opyrue pacTeHUs], MOPa)KaeTcsl pa3IMYHBIMHU OONE3HSAMHU U BPEIUTEISIMHU,
KOTOpBIE BBI3BIBAIOT OTPOMHBIE TIOTEPH ypoXKas. YCTpaHEeHHe ymiepda, MPUYMHEHHOTo OOJEe3HSIMH U
BPEANUTEISIMH, SBISETCS OJHOW W3 aKTyalbHBIX MpoOiieM coBpeMeHHOCTH. OCHOBHas IeNIb HAay4dHO-
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HCCIIEI0BATENBCKON pabOThl SIBISAETCS COBEPLICHCTBOBAHHE CHUCTEMbl HMHTETPUPOBAHHOTO KOHTPOJIS
MPOTHB TPHOKOBBIX OosresHeit rpamara (Punica L.) B AmmmepoHCKOM paiioHe pecnyOnukd. B xome
UCCIICZIOBAHUSL HU3Y4YEHbl YCIOBHUS IPOBEICHMS KOMIUIEKCHBIX Mep OOppObl ¢ 0OJe3HbIO TIpaHara
(Sphaceloma punicae Bitanc) u mionoBoii rTHuibto (Zythia versioniane Sacc). B xoxe uccienoBanus
YCTaHOBJICHO, YTO MIPUMEHEHHE MHTETPHUPOBAHHBIX Mep OOpHOBI ¢ TPHOKOBBIMU 3a00JIEBAaHUSAMH, TAKIMU
Kak Iapliia ¥ IUIoI0Bas THWIb, Ha PACTEHUH I'paHaTa B yCJOBUSAX ATIIIEPOHA OKa3ajo CYIECTBEHHOE
BIUSHUE Ha ypokaHOCTh. ECIM B KOHTPOJIHHOM BapHWaHTe, IJe HEe MPOBOAWINCH Mepbl OOpHOBI ¢
MapuIof M TJI0JOBOM THUIIBIO, CPEHSS YpOKaliHOCTh ¢ rekrapa coctaBuia 108,3 1/ra, To B BapuaHTax,
I7Ie TPOBOAWJINCH pa3iMYHbIE MEPONPUATHS TO OoprOe ¢ 3THMHU OONE3HSIMH, MPOAYKTHBHOCTH 3HA-
YUTENTHHO Bo3pocya. Takum 0O6pazom, CpeaHsst ypoKaiHOCTh C pacTeHHs pu 00pe3Ke CTBOIIA, yIaIeHUN
OOJBHBIX OPraHOB C y4acTKa, BCIAIIKE MPUKOPHEBON YacTH AEPEBBEB C LEIBI0 arpOTEXHUYECKOTO KOHT-
PO ¥ IpUMEHEHUH OnoJormyecKux mMep O0oprObl — coctaBwia 124,4 n/ra, B BapuaHTe ONPBICKUBAHUS
pacTBOpOM MPHTOTOBJICHHBIM W3 3€JICHOW YacTH d(upoMacinyHbIX pactenuid — 121,5 m/ra, B BapuanTe
XAMHYECKOro KOHTpouisi (mpu omnpbickuBanuu mpenaparom Tomas (Ilenkonaszon)) — 126,6 wra u B
BapHaHTE COBMECTHOTO MPUMEHEHHS arpOTEXHUUECKON, OMOJIOTMYECKON 1 XUMUYECKOI OOpPBHOBI ¢ LENbI0
WUHTErpUPOBaHHOTO KOHTpOIA - 138,7 1/ra. CoBMeCTHOE MPUMEHEHHE arpOTEXHUUECKUX, OMOJIOTHYECKHX
U XMMHYECKUX Mep O0pbOBI C MapIoil ¥ MmiI010BOM THIIBIO pACTEHUN IpaHaTa UMeeT OoJbllee 3HaUeHHE
C 9KOJIOTUYECKOW ¥ arPOHOMUYECKOM TOUKH 3PEHHS.

Knrwouesvie cnosa: epanam, epubnvie 3a601€8aHUsL, YPO*CAUHOCHb, UHTETPUPOBAHHBIA KOHTPOIb,
napua, ni0008as 2HUlb

INTEGRATED CONTROL MEASURES AGAINST FUNGAL DISEASES IN
THE POMEGRANATE PLANTS

Israfil Hasanli
Research Institute of Fruit and Tea Growing of the Ministry of Agriculture of the Republic of Azerbaijan

Pomegranate (Punica L.), a multipurpose plant, is grown in large areas in several countries around
the world. Pomegranate, like other plants, is affected by various diseases and pests, that cause huge yield
losses. Elimination of damage caused by diseases and pests is one of the urgent issues of our time. The
main goal of the research work is to improve the integrated control system against fungal diseases of
pomegranate (Punica L.) in the Absheron region of the republic and disease management. In the study the
conditions for implementing comprehensive measures to control pomegranate Scab (Sphaceloma punicae
Bitanc) and fruit rot (Zythia versioniane Sacc) diseases were studied. During the study, it was found that
the application of integrated control measures against fungal diseases, such as scab and fruit rot, mn
pomegranate plants under the Absheron conditions had a significant impact on productivity. While the
average yield per hectare was 108.3 c/ha in the control option, where no control measures were taken
against Scab and fruit rot diseases, the productivity increased significantly in the options where various
control measures were implemented. Thus, the average yield per plant was 124.4 c/ha in the option of
trunk trimming, removing diseased parts from the field, plowing the roots of trees for the purpose of
agrotechnical control and the use of biological control measures, 121.5 c/ha in the option of spraying with
a solution prepared from the green parts of essential oil plants, 126.6 c/ha in the option of chemical
control, when spraying with Topaz (Penconazole) and 138.7 c/ha in the option of agrotechnical,
biological and chemical control measures appling for the purpose of integrated control. The combined use
of agrotechnical biological and chemical measures to control scab and fruit rot of pomegranate plants is
of greater importance from an environmental and agronomic aspects.

Keywords: pomegranate, fungal diseases, yield, integrated control, scab, fruit rot
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KOCORI QUSLARIN ZOONOZLARIN YAYILMASINDA ROLU

ROHIM BiLALOV", VOLI QARAYEV?
1
Lonkaran Doviat Universiteti, Lonkaran 5., AZ 4200, General Hazi Aslanov xiyabani - 50

2 ,
Azorbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq pr., 155
rehim.bilalov69@gmail.com

Zoonozlarin yayllmasinda kocori quslarin rolunun dyranilmasi ¢cox boyiik elmi nazari vo praktik
shamiyyat kasb etdiyindon, bu quslarin vaxtasirnn olaraq monitoringinin aparilmasi 6lks arazisinin
epizootoloji sabitliyinin saxlanilmasi baximindan ¢ox miihiim shamiyyat kasb edir. Bu isa, quslarin kig
dovriindo miqrasiya meylinin dyronilmasini, genetik xiisusiyyotlorinin nazors alinmasmm zoruri edir.
Azarbaycan Respublikasinin cografi-iglim soraitinin kocari quslarin yasaysi iiciin qida manbalari ilo
zongin olmasi baximindan alverisli olmas1 bu quslarin 6lkonin ayri-ayr1 arazilorina, Xozar donizi
sahillorino, mesalora, su hovzalori vo milli qoruglara enmaloringd vo miiayyan saglamliq voziyyatindon
bir qisminin hamin arazilords homisolik maskunlasmasina sabab olur. Olka arazisinds qislayan zoonoz
xastaliklorinin toradicilorinin kocari quslarin  dasiyict olmasi riski istisna edilmadiyindon helmintoz
toradicilorinin askar olunmasi, onlarim noév torkibi, yoluxma intensivliyi vo daracasinin, habelo hansi
quslar torafindon gotirdiyinin miisyyon edilmasi vo onlara qarsi elmi asash miimkiin kompleks
miibariza tadbirlori ilo bagh tokliflorin hazirlanmasima ehtiyac yaradir. Qlobal iqlim dayisikliyinin
miitomadi olaraq bas verdiyi, habelo beynoalxalq iqtisadi slagalorin daha genis viisot aldigi, miixtalif nov
diri heyvanlarin (quslarin) vo mohsullarimin idxal-ixracimin artdig1 indiki soraitdo kond tasarriifati
heyvandarh@mna iqtisadi ziyan vuran, ham ds insanlarin saglamhg iiciin tohliika riski yaradan
zoonozlarin yayllmasinin qarsisimin alinmasi iiciin Beynolxalq Epizootik Biironun (BEB) Macallasina
uygun olaraq ciddi tadbirlor goriiliir. “Azarbaycan orazisindo moaskunlasan vo 6tiib-kecon Kkocori
quslarin invazion xastaliklori” mévzusunda elmlor doktoru hazirh ilo bagh 2022-2026-c1 illor iizrs elmi
tadqiqatlarin is planina uygun olaraq 2022-cCi ilin oktyabr-noyabr aylarinda Lonkaran-Astara vo
Sirvan-Salyan iqtisadi rayonlar1 arazisindo (Lonkoran, Masalli vo Neftcala) yerloson Qizilagac Milli
Parkinda 6lmiis marmoarérdok (Marmaronetta angustirostris), qammshq farasi (Porzana pusilla), turac,
gu-qusu iizorinds helmintoloji yarma aparihib. Askar edilon mads-bagirsaq nematodlar: novlar iizra
toyin edilmok iiciin fiksasiya olunub muzeydos saxlanilir. Aparimis ilkin tadqigatin naticasi gostorir ki,
zoonozlarin (helmintoz) yayilmasinda kocari quslarin rolu var.

Acgar sozlor: kogari quslar, yoluxucu xastalik, zoonoz, migrasiya, helmintoz

GIRIS

Insanlarin miqrasiyasmmn daha da artdig, igtisadi olagolorin genislondiyi, kond tosorriifat1 vo ya
ev heyvanlariin, ekzotik heyvanlarin vo quslarin bir bélgadan digarine dasindigi hazirki soraitds,
hom do Kkogori quslarin miqrasiyast sobabindon mixtalif zoonozlarin toradicilorinin yayilmasi
risklarinin do nazars alinaraq respublika orazisinin epizootoloji sabitliyinin saxlanilmasi va ohalinin
saglamliginin yoluxucu xastoliklordon qorunmasi  igiin asasli qoryucu kompleks tadbirlorin
gorulmasi salahiyyatli morkazi icra hakimiyysti qurumlarinin dovlst baytarliq xidmatinin qarsisinda
duran on Umds vazifolordondir.

Olkado kocori quslarm daimi vo miivoqqoti maskunlagmast {i¢iin miinbit soraitin olmasi, bu
quslarin ilin miioyyan fasillorindo 6lkonin hava mokani ilo kdg¢ etmasi prosesindo oraziys enmolori
ekzotik xastaliklorla, zoonoz xastalik tdradicileri ilo siraystlonma ehtimalini, miioyyan xostaliklorin
yayllma riskini daha da artirir. Odur ki, 6lkonin epizootoloji sabitliyinin saxlanilmas1 moagsadilo bu
xastoliklordon miihafizo olunmagq iigiin aidiyysti solahiyyatli markozi icra hakimiyysti qurumlari,
Azorbaycan Respublikasi Kond Tosorriifat Nazirliyi, Ekologiya vo Tabii Sorvetlor Nazirliyi vo
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AQTA torofindon Umumdiinya Heyvan Saglamligi Toskilatinin (Beynolxalq Epizootik Biiro)
Macallasing, digar beynalxalq togkilatlarin taloblorine vo milli ganunvericiliys uygun olaraq miivafiq
todbirlor goriliir, monitoringlor aparilir, zoruri profilaktik todbirlor hoyata kecirilir. Monitoringlor
zamani ¢0l vo ya ev quslarindan gotiiriilmiis patoloji materiallar miivafiq referens laboratoriyalarda
diagnostik miiayinalora calb edilir.

Dinyada insan va heyvanlari yoluxduran 150-don ¢ox zoonoz xastoliyin mévcud oldugu vo hor
il 2,2 milyon insanin &liimiino Sobob olan bu yoluxucu xastaliklordon 13 daha ¢ox yayilanlarinin
zoonoz mada-bagirsaq xastaliyi, leptospiroz, sistiserkoz, veram, quduzluqg, leysmanioz, bruselloz,
exinokokkoz, toksoplazmoz, Q-qizdirmasi, zoonotik tripanozomiya, hepatit E vo qarayara olmasi,
osason mal, qoyun, qus vo hosaratlardan sirayatlonon 40-dok zoonoz xastaliyin isa  Olkemizdo do
miisahido olundugu bildirilir. Téradicilori yoluxucu bakteriya, virus, mixtslif név parazitlor olan
quslarin zoonoz xastaliklori XX asrdon baslayaraq respublikada bu sahods alimlorin daha ¢ox osas
todgiqat obyekti olmus vo yaxin ke¢gmisdo aparilmis todgigatlarin noticalorine uygun olaraq asash
elmi taklif va tovsiyalor verilmisdir (Sirinov, 2003).

Azorbaycanda 6lks alimlori torsfindon Oton yaxmn kegmisdo ¢ol quslarmi  Gyranilmasi
istigamatinds bir sira miivafiq todgigatlar aparilmis, Qafqazda oturaq miixtalif név meso quslarmin
cografi populyasiyalar1 agkar edilmis, Boylik Qafgazin qorb hissasinin populyasiyasimin genetik
cahatdan an qarigiq oldugu miisyyanlosdirilmisdir (Sultanov, 2010, 2011).

Kogori quslarin miihafizosi, hom do biomiixtolifliyin qorunmasinin torkib hissasidir. Ciinki
biosferin movcudlugunun tominatcisi, biogen vo abiogen amillorin birgs tesirlori naticesindo
formalagsmis dordiincii soltonat olan torpaqla yanasi mineral, bitki vo heyvan soltonotlorinin barpa vo
miihafizo olunmasi da Yer planetinds hoyatin dayaniqligimin asas sortidir (Bilalov, 2021).

Kogoari quslar, hom do bazi invazion xostolik téradicilorinin biologiyasinda miihtim rol oynayan
araliq sahibleri, ilbizlor, genalor, bocaklor, agcaqanadlar vo diger onurgasiz heyvanlarla qidalanaraq
onlart mohv etmaklo, tobii bioloji miibariza vasitasidirlar.

Biosferin dayaniqligi har birinde milyon va milyardlarla fordi birlagdiren 2 milyondan ¢ox canli
orqanizm ndvlorinin movcud oldugu indiki biosenoz, Yerdo hoyatin davamliliginin tomin
olunmasina zomanat verir. Vahid dinamik sistem olan Biosfer tobii olaraq hoyat torofinden
tonzimlondiyindon bioloji miixtolifliklorin miihafizo olunmasi XX osrin 60-c1 illorindon baglayaraq
diinya alimlorinin daha ¢ox diqqet markazindadir va bu sahads davamli tadbirlor goriiliir, tadqiqatlar
aparilir.

Beynolxalq toskilatlarin  vo Konvensiyalarin toloblori baximindan kdgori quslarin  da
miihafizosinin {imumdiinya ohomiyyatli ¢ox béyiikk vo masuliyyatli bir missiya olmasi bu sahado
miivafiq elmi tadqiqatlarin aparilmasini glindema gatirir.

Qlobal iglim dayisikliyinin hokm siirdiiyli indiki soraitdo 6lkads arzaq tohlikasizliyinin tomin
olunmasina, elmi todgiqatgilarin da 6z téhfalorini vermasi aparilan elmi todqiqatlarin prioritetliyindon
asilidir. Ohalinin etibarli vo keyfiyyatli heyvandarliq arzagq mohsullari ilo tomin olunmasi {igiin kand
tosarriifati heyvanlarmin (quslar) yoluxucu xostoliklorinin daha genis vo somorali Gyroanilmasi
heyvanlar arasinda tolofatin vo ya mohsuldarliq itkisinin garsisinin alinmasinda miihiim shamiyyat
kash edir. KOgari quslarin zoonozlari {izra elmi todqiqatlarin aparilmasinin ¢ox bdyiik elmi nozari vo
praktik shomiyyatinin nozors alinaraq toradicilorinin bioloji mixtalifliyinin yayilmasi areallarinin
muoayyanlosdirilmasi prosesinin 0yronilmasi, vohsi tabiotdon ev quslarina vo aksina, ev quslarindan
vahsi tabisto kegon helmintozlarin miisyyanlosdirilmasi mihim shamiyyst kasb edir.

Diinyanin bir ¢ox dlkelerinde XXI osrin baslangicinda qus qripinin insanlarin saglamlig ticiin
ciddi tohliiko yaratdig1r vaxtlarda, 6lkomizdo do 2006-2007-ci illordo bu xostolikdon qusculuq
miiossisolorindo quslar arasinda kiitlovi tolofatlar bag vermis, hom do qus oti vo digor qusguluq
mohsullarinin istehsali, istifadosi vo idxal-ixract ilo olagodar iqtisadi problemlor yaranmus,
heyvanlarin vo insanlarin saglamligi yoluxma riski altinda qalmisdi. Qus qripinin bag vermasi riski
bu gilinadak, halo do real tohliiko olaraq galir. 2019-cu ilin sonlarindan diinyan1 congino almas, biitiin
olkalorin goxsayda ohalisinin xastolonmasi va Oliimii ilo naticolonan pandemiyanin sababkari da
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zoonoz Koranovirus-19 olmusdur. Odur ki, kdgari quslara migrasiya marsrutu boyu kegdiklari bolga-
Olkalordo yoluxucu xastoliklorin, zoonoz toradicilorilorinin dastyicilart kimi sorti xosto olaraq
yanasilmalidir.

Hor il moévsiim dayisikliyi ilo bagh simaldan-conuba vo ya oksino miqrasiya edon kogori quslar,
ovvalco 6lko arazisindo daimi yasayan sinantrop quslar (sor¢o, qarga, géyargin vo s.), sonra iso ev
quslar1 vo insanlar ii¢iin iimumi olan zoonozlarin yayilmas1 baximindan (qus qripi, koronavirus vo
s.) tohlilko yaratmaqgla yanasi, hom do Olko ohalisinin qus oti mohsullarina olan tolobatinin
6danilmasing, orzaq tohliikasizliyina ¢ox ciddi menfi tasir gostarir.

MATERIAL VO METODLAR

Olmiis vo ya mocburi kosilmis kogori quslarda miiayino iiciin K.I.Skryabin iisulu ilo tam
helmintoloji yarma aparilib. Toplanmis helmintlor miivafiq qaydada “Barbaqallo” mohlulunda
fiksasiya olunub saxlamilib. Helmintlor ndv torkibino géro Azorbaycan BETI-do, Azorbaycan
Respublikast EIm vo Tohsil Nazirliyinin Zoologiya Institutunda vo K.1.Skryabin adina Umumrusiya
Helmintologiya Institutunda tofriq olunub. Kal niimunolori iso “Fiilleborn” {isulu ilo kaproloji
miiayino olunub. Toplanib todqiq olunmus, konservlosdirilmis helmintlor olaraq genetik niimunolor
muzeydo saxlanilir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Kogori quslar hor il payizda Yer kiirosinin Simal qiitbiindon, Uraldan, Tundradan, Uzaq
Sibirdon, Avropadan miivoqqgoti moskonlorindon yasayis iiglin olverigli miihit soraiti olan Conub
qiitbii orazilors va yazda iso Misir, Iraq, Sudan, Yeni Zelandiya va digar isti yerlorden oks istigamoto
sarin vo soyuq simal bolgoloro miqrasiya edirlor. Xozorin sahillorindo va daxili su hovzolorindo su
quslarinin nohong siiriilorinin toplanmasi miisahido olunur.Quslar miqrasiya edarkon bir gismi fiziki
ehtiyaclarinin (qidaya olan tolobat, yorgunluq vo s.) ddonilmaosi iiglin olverisli, miinbit sorait olan
Olkalors, o climlodon Xozor donizinin Azorbaycan sahillorino, mesolors, su hdvzolori vo milli
goruglara enir vo bol gida monbalarinin olmasi vo ya saglamliglarinda olan problemlor sabobindon
isa bir gismi homin oarazilords hamisalik moskon salirlar. Quglarin miqrasiya prosesinin tadqiqi ¢ox
boyiik elmi nozori vo praktik ohomiyyat kosb etdiyindon, miitomadi olaraq monitoringin aparilmasi,
genetik gostaricisinin Gyronilmasi vo roqamsal sakilds kodlasdirilmast yoluxucu xostalik toradi-
cilorinin yayilmasinin miioyyanlosdirilmasi 6lka orazisinin epizootoloji sabitliyinin saxlanilmasi {igiin
kompleks todbirlor sisteminin hazirlanmasi baximindan ¢ox vacibdir. Bu iss, hom do kdgori quslarin
biitlin miqrasiya doévriindo miqrasiya meylinin Oyronilmosinin, genetik xiisusiyyatlorin nozora
alinmasi ilo miimkiindiir (Mustafayev, 2005; Babayev, 2007).

Qlobal iglim doyisikliyinin miitomadi olaraq bas verdiyi, habelo beynoalxalq iqtisadi alagoalorin
genis viisot aldig1, miixtalif nov diri heyvanlarin vo heyvandarliq mohsullarinin daha ¢ox idxal-ixrac
edildiyi indiki soraitdo kond tosorriifat1 heyvandarli§ina osasli igtisadi ziyan vuran, hom do insanlarin
saglamlig1 {iglin tohliiks riski yaradan yoluxucu xastoliklarin, zoonozlarin yayilmasinin qarsisinin
alinmasi iiclin Beynolxalq Epizootik Biironun Macallasino uygun olaraq ciddi todbirlor goriilmoklo
yanasi, xostaliklorin, hom do asason otraf miihitlo baghh oldugu, bas veran global iglim doyisik-
liklorilo, kOgori quslarin migrasiyast ilo olagosinin olmasi  nozors alinaraq bu sahado elmi
todqgiqatlarin davam etdirilmosi ¢ox miihiim elmi nazari vo praktik shomiyyot kosb edir.

Zoonozlar noinki heyvandarliga iqtisadi ziyan vurur, hom do, insanlarin saglamhig ti¢lin ciddi
tohliiko yaradir. Xostoliklorin, hom do osasen otraf miihitlo bagh oldugu, bas veran qlobal iglim
doyisikliklarilo, kogori quslarin miqrasiyasi ilo slagosinin olmasi da istisna edilmir.

Yer kiirosindo miioyyan orazido qus sayinin ¢oxalmasi, onlarin arasinda yasayis (qida) ugrunda
miibarizods rogabotin giiclonmasi sobabindon uduzanlarin yasayislarini vo nasillorini ugurla davam
etdirmolori iiclin yeni yasayis orazilorino miqrasiya etmoalori tobii se¢gmonin adi mexanizmi olan
tobiatin bioloji ganunauygunlugundan iroli golir. Quslarin eyni ndviiniin bazi fordlori oturaq olmagla
yanast, asl kogari olan digarlorinin ise milyon illor orzinds elo fordlori do formalagib ki, qisda isti
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conub bdlgosindo, yayda iso bol gida, genis saha va giinili uzun olan simal bolgasindo yasamaq onlar
ti¢lin daha ¢ox miinasib olub vo onlarin tabii birgoyasayis qaydalarina g¢evrilib. Diinyanin ayri-ayri
qiitblorindo otraf miihit tosirlorindon quslarin miqgrasiyasmin davamliliginda vo kdgoriliyin onlarin
irsiyyatindo moéhkomlonmasinds Yer planetinds va ya yerin Simal yarimkiiresinds bas vermis geoloji
proseslor, doyisikliklor miihiim rol oynayib. Hazirda da, otraf miihitdo bas veron doyisikliklorin
kogari quslara tasiri istisna olunmur. Hoala vaxti ilo C.Darvin 6z tadqiqatlarinin naticasi olarq bir gox
tobiotsiinas alimlors, osason do fransiz moktoblorino istinad edorok soyuq va istinin, riitubot vo
quragligin, isiq vo enerjinin, torpagin xiisusiyyatinin vo qgidanin hacmi vo miixtalif torkibdo
olmasinin, iglim doyisilmasinin, otraf miihitin tosirlori noticosindo ev canlilarinin vohsi tobiotdon
formalagdigini asalandirmisdi (Darvin, 1941).

Iqlim doyisilmalorinin davamli olaraq bas verdiyi indiki sorairdo do kdcori quslarm
maskunlagdigi arazilords raqabat, yasayis ugrunda miibarizo, yens do davam edir. Quslarin miioyyan
hissasi bir az da simala torof kdgorok yeni moaskonlordo nosil verir. Bu gayda ilo milyon illor orzindo
noviin reproduksiya sahaesi simala torof genislonmokdodir. Qigsda soyuq yerlords yasamaq
cotinlosdikdo migqrasiya simaldan oks torofo conuba (isti yero) ¢okilmo, yayilma prosesi bas verir.
Soyugq yerlorin quslari simal bdlgasindon conuba toraf ugduqda isti yerlorin digar ¢oxsayda quslarinin
tranzit mokanlarda moskunlasdigini gordiilkdo daha da conuba ug¢mali olurlar.Bu sobobdon,
zoonozlarin yayilma areallarinin genislonmosi do bir daha reallasir, kdgori quslarin orazisindon
kegdiyi tranzit lkolorin yoluxucu xostolik tdrodicilori ilo sirayotlonmosi miimkiin olur. Hazirda
infeksion xastaliklor qusculuq tesarriifatlaraina xeyli iqtisadi ziyan vururlar.

Bununla bela, quslarin asason,bilavasito insanlar1 da yoluxduran 7 zoonoz (Avian Influenza,
Chlamydiosis, Salmonellosis, Colibacillosis, Encephalitis Viruses, AvianTuberculosis, Newcastle)
xostoliyinin epizootoloji vo epidemioloji ohomiyyati istisna olunmamaqla yanasi, koronavirus
ailosino monsub RNT viruslu quslarm infeksion bronxit, toyuglarin infeksion anemiyast vo hind
toyuglarinin enteriti, kaskin respirator infeksiya xastaliklari (quslarin yoluxucu bronxit virusu, hind
toyugu koronavirusu, qirqovul koronavirusu, ordok koronavirusu, qaz koronavirusu, goyorgin
koronavirusu) qrupuna daxil edilon, insan saglamligi ii¢iin ¢ox ciddi tohliikoli vo kiitlovi tolofata
sobab olan COVID-19 koronavirus infeksiyasi 2019-2021-ci illords pandemiya halin1 alaraq, hom
do biitiin diinya iqtisadiyyatin1 iflic voziyyoto salib. Hava, yem vo s. vasitolorlo ke¢o bilon bu
xastoliklarin toradicilori quslar arasinda diinyanin har yerinde yayilmisdir vo kdgari quslar torafindan
maskunlasdig digor arazilori do sirayatlondirmoalori ehtimali ¢oxdur.

Bu xostoliyin toradicileri otraf miihit doyisikliyine moruz qaldiqda, daha da yoluxdurmaq
gabiliyyatina (virulentlilik) malik olurlar. Qus qripi virusunun A tipinin iki osas N-neyramidoza va
H-hemagqlyutinin antigenlorinin harasinin miivafiq olaraq 9 vo 14 névii vardir ki, onlar da 6z
aralarinda mutasiya edib birlosorok virusun yiiksok vo zoif patogenli 144 stamlarmin omolo
golmasina sabab ola bilirler. Miixtalif miivafiq infeksion va invazion xastaliklorin toradicilori sarhad
bilmoadon kocgori quslar vasitosilo daha genis oraziloro yayila bilor, ovvolco miqrasiya marsrutlar
orazisinds olan sinantrop quslari, sonra isa ev quslarini vo nahayat, hom ds insanlar1 yoluxdurmagla
kiitlovi tolofata sobob ola bilorlor. Bu xastoliklorin oksariyyotinin miialicasi yoxdur, yaxud onlarm
yayillmamast tiglin yalniz, halalik tosorriifatlarda depopulyasiya vo karantin tadbirlorinin aparilmasi
tovsiyo olunur. Ev quslarinda dairovi vaksinasiya da homin xostoliklorin yayilma tohliikasini bozi
hallarda sovusdura bilir.Hazirki soraitdo ciddi biotohliikosizlik qus qripi, koronavirus va digor
infeksion vo invazion xostoliklorin profilaktikasinda halolik osas ¢ixis yolu hesab olunur. Kdgori
quslarin yerli su quslart vo digor ¢6l quslariyla tomasda olmasinin garsisin1 almaq ticlin vaxtasiri
olaraq monitoringlorin vo digor qabaglayic1 profilaktik todbirlorin aparilmasi vacibdir. Quslarin
zoonoz xastoliklorinin epizootiyast zamani miioyyon orazilordo peyvondlomanin totbiq olundugu
vaxtlarda diri qus vo ya qus oti mohsullarmin satis1 bazarlarinin foaliyystino mohdudiyyat qoyulmasi,
ev quslarmin diri satigiin qadagan olunmasina baxmayaraq, xostolik toradicilorinin ayri-ayri
subtiplorinin mutasiya olunaraq yeni tiplorin omolo golmaosi istisna edilmir. Yer planetindo mévcud
neqativ antropogen foaliyyot noticosindo gilinbogiin koskinlogon ekoloji bohran vo kataklizmlor
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naticosindo yaranan global istilogsmo, iqlim anomaliyalar1 vo fosadlari sobabindon ekoloji tarazligin
pozulmasi noticasindo patogen agentlor (virus, bakteriya, gobalok va s.), koronavirus vo qus qripi
viruslar kimi, miixtolif parazit xostoliklorinin toradicilori do modifikasiyaya ugrayaraq, daha ytliksok
patogenliya va virulentliys malik olmaqla, hom do mdvcud derman preparatlarina vo dezinfeksiya
maddolorinin tosirine davamliliq gostorarak tohliikali formaya ¢evrilmasi do istisna olunmur.

Vohsi tobistdo bir ¢cox yoluxucu xostolik toradicilorinin rezervuarlari, yayicilart olan onurgal
vohsi heyvanlar vo onurgasiz araliq sahiblorin biosenozunun pozulmasinin da kond tosorriifati
heyvanlarinin epizootologiyasinda asasli doyisikliyo sobab olmasi nozordon gqagirilmamalidir.
Olkonin 20 faiz orazisinin Ermanistan torafindon 30 ildon ¢cox miiddotds isgal altinda olmasi, ekoloji
terror noticasindo kdgori quslarin normal miqrasiyasinin vo maskunlagmasinin pozulmasi sababindon
bas vermis problemlorin, epizootoloji ohomiyyot kosb edon yoluxucu (zoonoz) xostolik
toradicilorinin biomiixtalifliyinin 0yronilmosi elmi-nazori, hom do praktik ohomiyyst kosb edir.
Bununla belo, mogsadli atropogen (ermoni terroru) tosirlordon, ¢oxsayda partlamis minalardan
torpagin vo suyun torkibinin orqanizm {iglin zororli, zohorli olmasi, partlayis sahosindo bio-
miixtolifliyin mohv olmasi ilo baglh mévcud aqroekoloji soraitin qiymotlondirilmosi vo anoma-
liyalarin kogori quslara da tosirinin Oyronilmosi  elmi  todgiqatcilarin qarsisinda duran vacib
masalolordon olmalidir. Bu masalslorin torkib hissasi olan kogori quslarin zoonozlarinin (helmint-
lorin) iggaldan azad edilmis orazilords todqigatinin prioritetliyi do nozors alinmalidir. Zoonozlara
garst miibarizoni daha mitkommal aparmagq, gabaglayici-profilaktiki miivafiq tadbirlorin gériilmasi
ti¢lin elmi osash tokliflorin hazirlanmasi magsadile toradicilerin genetik aspektds todqiqi do elmi-
nozori ohomiyyat kosb edir. Bununla belo, miivafiq sahodo beynolxalq toskilarlarin tolob vo
tovsiyalarina uygun olaraq kogori quslarla zoonozlarin yayilmasinin qarsisini almagqla bagl miibariza
todbirlorinin - gbriilmosi mogsadilo vaxtasiri olaraq informasiya miibadilosinin aparilmast vo
ictimaiyyot arasinda bu sahodo maariflondirms islorinin giicondirilmasi aidiyysti qurumlar torafindon
miitomadi olaraq tomin olunmalidir (Qarayev, 2021, 2022).

Isgaldan azad edilmis rayonlarda qusculugun inkisaf etdirilmosi perspektiv planlarda nozorda
tutulur (Haciyev, 2022). Bu baximdan 6lko orazisinds, o climlodon Qarabag bolgosindo qusgulugun
intensiv olaraq inkisaf etdirilmosindo, hom do quslarin yoluxucu xastoliklordon miihafizo olun-
masinda otraf miihit amillorinin nozoro alinmasi vacibdir. Odur ki, global iglim doyisikliklorinin
hokm siirdilyii indiki soraitdo kdgori quslarin zoonozlarmin todqiqi ¢ox aktualdir vo miihiim elmi-
nozari vo praktik ohomiyyat kosb edir.

“Azorbaycan orazisindo moskunlagsan vo Otiib-kecon kogori quslarin invazion xostoliklori”
movzusunda elmlor doktoru hazirligi tizro 2022-2026-c1 illordo aparilan elmi todqgiqatlarin is planina
uygun olaraq 2022-ci ilin oktyabr-noyabr aylarinda Lonkoran-Astara (Lonkoran vo Masalli) vo
Sirvan—Salyan iqtisadi (Neft¢cala) rayonlari arazisinds yerloson Qizilagac Milli Parkinda 6lmiis 1 bas
moarmoardrdok (Marmaronetta angustirostris), 3 bas gamislq forasi (Porzana pusilla), 2 bas turac, 1
bas qu-qusun {izorindo helmintoloji yarma aparilib. Askar edilon modo-bagirsaq nematodlari névlori
toyin edilmak {i¢iin, “Barbaqallo” mohlulunda fiksasiya olunub muzeyds saxlanilir.

Aparilan todgiqatlarla miioyyon edilmis, qusculuq tosorriifatlarina iqdisadi ziyan vuran parazitar
(helmintoz) xastoliklarin bas vermasi va yayilmasinda kdcari quslarin osasli rol oynamasi birmonali
olaraq istisna edilmir. Kogori quslarin zoonozlarin, habelo helmintozlarin qusguluq tosorriifatlarina
cox ciddi igtisadi ziyan vurdugunun va dlkonin epizootoloji sabitliyinin pozulmasinda rolunun nazara
alinaraq, elmi asaslarla kompleks miivafiq miibarizo va ya profilaktik tadbirlorin islonib hazirlanmasi
mogsadilo bu sahado todgiqatlarin davam etdirilmosi garsiya moagsod qoyulmusdur. Kdcari quslarin
helmint zoonoz xastaliklorinin todqiqi quslarin invazion xostoliklorinin todrisinde do nozors alinir
(Bilalov, 2021).

Elmi todqiqatla, hom do 6lko arazisinds helmintlorin bioloji miixtalifliyinin, yayilmasinda kdgori
quslarin rolunun va ya hanst név kogori quslarin asas sahib oldugunu miioyyon etmok, helmintlorin
nov torkibinin, yoluxma intensivliyi vo ekstensivliyinin toyin olunmasi vo movcud
helmintofaunasinin miisyyan edilocayi do nozards tutulur.
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YEKUN
Aparilmis ilkin todgigatin naticasi gostorir ki: kogari quslar digar yoluxucu xastalik toradicilari
ilo yanasi, hom do helmintlorin yayilmasinda, quslarin helmintoz téradicilorinin dastyicisi olaraq
moaskunlasdig arazilarin epizootoloji sabitliyinin pozulmasina shamiyyatli doracads tasir edir;
zoonozlarin ev quslari arasinda yayilmasinda kocori quslar osasli rol oynayir;
zooantroponozlarin insanlar arasinda yayilmasinda k6gari quslarin rolu istisna olunmur;
kocori quslarin  helmintlorinin  yayilmasi va bioloji muxtalifliyinin  6yranilmasi  sahasindo
todgiqatin davam etdirilmasi vacibdir.
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POJIb TEPEJIETHBIX IITULL B PACITPOCTPAHEHUU 300HO30B
Parum Bunanos', Benn l“apaeB2

1 . .
Jlenxopanckuii 20cyoapcmeeHHblil yHusepcumem
2
HUnemumym cenemuueckux pecypcos Munucmepcmea Hayku u 06pazoeaniis
A3sepbatiodicanckou Pecnyonuku

[TockospKy M3y4yeHHE PO IEPEIeTHBIX ITHUIl B PACIPOCTPAaHEHUH 300HO30B UMEET OOJIBIIOE HayuHO-
TEOPETUUECKOE U MPAKTUUECKOE 3HAYEHHE, IEPHOIUIECKOEe HAOII0AEHHE 3 STUMHU IITULAMU UMEET OOJIbIIoe
3HaYeHHE B IUIaHE MOANCP)KAHUA SIU300TOJIOTMYECKOH CTaOMIIBHOCTH CTpPaHbl. JTO OOYCIOBIMBAET
HEOOXOAMMOCTh Y4eTa U3yUeHUs] MUTPALIMOHHBIX TEHACHIMH U TeHETHYECKMX OCOOEHHOCTEH MTHI] BO BpeMs
Murpanuid. biaronpusTHOCTs reorpaduueckux u KIMMAaTUYECKUX YCIIOBHN A3epOaiipkanckoit PecryOimku ¢
TOYKHU 3peHHs 00raToil KOpMOBOW 0a3bl ISl )KU3HU TIEPENIETHBIX NTULL OOYCIOBIMBAET BBICA/IKY ITUX ITHIL B
OT/ENBHBIX paiioHax cTpaHbl, Ha Oepera Kacmmiickoro Mmops, B Jjeca, BOAOEMBI M HalMOHAJIbHBIC
3allOBEIHUKH, a HEKOTOpbIE M3 HUX II0 COCTOSHMIO 3/I0POBBbSI HABCETNa TOCENSIOTCS B 3THX pailoHax.
[TockonbKy HE HWCKIIOYEH PHUCK 3MMOBKM B CTpaHe MepesieTHBIX MNTHIl KaK MEePeHOCYUKOB 300HO3HBIX
OonesHel, HEOOXOOMMO BBISBUTH BO30yIOMTENEH TeJIbMHHTO30B, UX BHIOBOH COCTaB, MHTEHCHUBHOCTb H
CTETIeHb 3apayKeHHs, a TAKXKe OIPEeIENNTh, KakKie IMEHHO MTHIBI UX MPUHOCAT, ¥ MOrOTOBUTH MPEIIOKEHUS
MO0 Hay4yHO OOOCHOBaHHBIM BO3MOXKHBIM KOMIUIEKCHBIM Mepam OopsObl ¢ HumH. [IpodmnakTrka
pacnpocTpaHeHHs 300HO30B, HAHOCSIIMX SKOHOMHYECKHUH YILEepO CEeNbCKOXO03IHCTBEHHOMY KHBOTHOBOJICTBY
W TPEICTaBJIOUIMX OMAaCHOCTh IS 30POBbSl YETOBEKA B COBPEMEHHBIX YCIOBHSX, KOrJa MPOHCXOIUT
rI00aTbHOE M3MEHEHUE KIIMMATa, PACHIMPSIOTCS MEXKTyHAPOIHBIC SKOHOMUYECKUE CBSI3H, UMITOPT M SKCIIOPT
Pa3IMYHBIX BHUAOB JKMBBIX JKMBOTHBIX (IITHL) M MPOAYKTOB HX IEPepabOTKU MPUBOIAT K NPUMEHEHHIO
CTporux mep B cooTtBeTcTBHH ¢ Konekcom MexmyHapoaHoro snuzoorudeckoro 0ropo (MOB). B oktsa6pe-
Hos10pe 2022 rojia B COOTBETCTBUM C Pa00OYMM IJIAHOM HAay4dHbBIX UccienoBanuil Ha 2022-2026 romsl 1o Teme
«HBa3MoOHHBIE 0ONE3HN TMEPEIeTHBIX MTHI], OOMTAIONIMX HAa TEppUTOpHH A3epOaiikaHa W TPOJICTAFOIIIX
gyepe3 Hee» B Kemburarauckom HanmoHansHOM mapke, pacloioXEHHOM Ha Teppuropusix JleHkopaHo-
Actapunckoro u [lluppaHo-CanbsSHCKOTO 3KOHOMUYECKHX paitoHOB (JIeHkopanb, Macamiel 1 Hedruana),
MPOBEIM TeJBMHUHTONIOTHYECKUN aHaau3 Ha MeEpTBOM MpamopHod yTke (Marmaronetta angustirostris),
kambiiieBke (Porzana pusilla), Typamke, nebeme. OOHapyKEHHBIE JKEIyJOYHO-KHUIICYHBIE HEMATOJbI
(GUKCHUPYIOTCSL M XpaHATCS B My3ee Uil WACHTU(QUKAIMM 10 BUIAM. Pe3ynbTaTsl NPOBEIECHHBIX
MIPeBapUTEIbHBIX HCCIIEIOBAHUM TIOKA3bIBAIOT, YTO IEpeJieTHbIE MNTHUIBI HIPAlOT HEMAIyl0 poOJib B
pacnpocTpaHeHUH 300HO30B (T€JIbMUHTO30B).

Knrouesnie cnosa: nepenemmuvie nmuysl, UHGEKYUOHHAS OONE3Hb, 300HO03, MUSPAYUS, 2€TTbMUHINO3bL
THE ROLE OF MIGRATORY BIRDS IN THE SPREAD OF ZOONOSES

Rahim Bilalov*", Vali Garayev?
'Lankaran State University
“Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The study of the role of migratory birds in the spread of zoonosis is of great scientific theoretical and
practical importance, and periodic monitoring of these birds is very important in terms of maintaining the
epizootological stability of the country. This makes it necessary to take into account the study of migratory
tendencies and genetic characteristics of birds during migration. The favourable geographical and climatic
conditions of the Republic of Azerbaijan cause the landing and staying of these birds in separate areas of the
country, on the shores of the Caspian Sea, in forests, water basins and national reserves. Since the risk of
migratory birds being the carriers of zoonotic diseases wintering in the country is not excluded, it is necessary
to identify helminthosis agents, their species composition, the intensity and degree of infectious birds, and to
prepare proposals for scientifically based possible complex control measures. Strict measures are taken in
accordance with the Code of the International Epizootic Bureau (IEB) to prevent the spread of zoonosis, which
causes economic damage to agricultural livestock and poses a risk to human health under current global
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climate change conditions, while international economic relations are expanding more widely, and the import
and export of various types of live animals (birds) and their products are increasing. In October-November
2022, in connection with the preparation of a doctor of sciences on "Invasive diseases of migratory birds
living in and passing through the territory of Azerbaijan", according to the work plan of research in 2022-2026,
helminthological analysis was carried out on the dead marbled duck (Marmaronetta angustirostris), reed
warbler (Porzana pusilla), francolin, swan in the Kyzylagac National Park, located in the territory of
Lankaran-Astara and Shirvan-Salyan economic regions (Lenkoran, Masalli and Neftchala). The detected
gastrointestinal nematodes were fixed and stored in the museum to be identified by species. The results of the
conducted preliminary research show that migratory birds play a role in the spread of zoonoses (helminthiasis)

Keywords: migratory birds, disease, zoonosis, migration, helminthosis
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II. GENETIKA vo GENOMIKA | GENETICS and GENOMICS

UOT 633.11:631.527

BUGDANIN NOVARASI HiBRIDLORININ VO ONLARIN VALIDEYN
FORMALARININ GENOMLARININ FISH SIQNALLARA GORO
MUQAYISOLI TODQIiQI

AYBONIZ OLIYEVA
Azorbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlq pr., 155
arzu2007@mail.ru

Son illar flloressent in situ hibridlasma (FISH) va genom in situ hibridlosme (GISH) kimi
molekulyar sitogenetik metodlarin totbigi sahasinda xeyli iraliloyis nozora ¢carpmaqdadir. FISH metodu
nisanlanmis DNT zondlarmin birbasa xromosomda lokalizasiyasina, tokrarolunan ardicilhiglarin
névarasi paylanmasim miiayyanlasdiran GISH isa bitki genomunun sitogenetik analizine va molekulyar
seleksiyaya sorait yaradir. Bu metodlarin xromosom xaritalondirilmasinda, genom analizinda,
filogenetik qohumlugun miisyyon edilmosinds, bitki seleksiyasi proqramlarinda xromosom
aberrasiyalarinin vo yad xromatinin askar edilmasinda, interfaz ntivods xromosom taskilinin va toxuma
kulturasinda somaklonal variasiyalarin analizinds tatbiqi genis viisot almaqdadir. Hazirki tadgigatin
mMagsadi isa bugdanin névarasi hibridlorinin va onlarin valideyn formalarmin eyniadh xromosomlarinin
FISH signallara gora mugayissli tadqiqi olmusdur. Tadgiqata névaras1 hibridlasmanin mahsulu olan
normal- (N) va saxalisiinbiillii (B) iki hibrid forma, saxalisinbdllU sintetik T. abscheronicum Aliyeva et
Aminov novi (TA), habels onlarin alinmasinda valideyn qisminds istirak edan vo T. durum Desf.
novuna aid olan Barakatli-95 bark bugda sortu (B-95), T. aestivum L. ndviing aid olan 171ACS yumsaq
bugda xatti (171) va Chinese Spring sortu (CS) calb edilmisdir. Bugdanin névarasi hibridlorinin vo
onlarin alinmasinda istirak edon valideyn formalarin FISH metodu ilo identifikasiya olunmus
xromosomlarinin miiqayisali analizi sayasinda, ploidlik saviyyasindan asih olaraq, istar A-, istarss do B-
subgenomuna mansub eyniadh xromosomlar arasinda FISH siqnallara gora polimorfizmin
movcudlugu miiayyan edilmisdir. Eyni zamanda, FISH signallara géra xromosom polimorfizmi yalmz
tetra- va heksaploid bugdalarin eyniadh xromosomlar arasinda deyil, tadqig olunan har iki heksaploid
nimunanin — 171ACS xatti ilo Chinese Spring sortunun eyniadli xromosomlar1 arasinda da askar
olunmusdur. Belalikla, bizim istifads etdiyimiz zondlarin valideyn formalarda va onlarin istiraki ilo
alman hibrid niimunalords miisahido olunan hibridlosma signallarinin xarakteri, bugdamin A-
subgenomu xromosomlar:1 ilo mugayisada, B-subgenomu xromosomlarmin daha ¢ox doyisikliya
ugradigini niimayis etdirmisdir.

Acar sozlar: bugda (Triticum L.), névarasi hibrid, genom, subgenom, FISH signallar, polimorfizm

GIRIS

Iri vo gox iri genomlari olan orqanizmlorin genom strukturunun Gyronilmoasindon otri
xromosom texnologiyalarinin tatbigi mistosna doracads vacib, bazi hallarda iss halledicidir. Buraya,
ilk ndvbada, tasarriifat shamiyyatli bitkilorin (bugda, govdar va s.) genomlari daxildir. FISH bir ¢ox
bitkilordo nov Ugiin spesifik tokrarolunan ardicilliglardan, ribosomal genlordon vo hotta unikal
ardicilliglardan istifado etmoklo xromosomun doqiq identifikasiyasi mogsadilo totbiq olunur.
Ribosomal genlor 6zlarinin universal amalogoalmalari vo haddindan ¢ox olmalarina gora kariotipin
analizi va genom toskilinin miiqayisali tadqiqi tgiin boyuk ohomiyyat kasb edirlor. Fliioroxromdan
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istifado edon FISH metodlar1 5S vo 18S-5.8S5-26S kimi ribosomal RNT genlarinin ¢oxgenli
ailolorinin xromosomdaki yerlarini tashit etmays imkan verirlor (Mukai et al., 1991).

Bitki seleksiyasi programlarinda yad xromosom, xromosom seqmentlori Vo genlor FISH vo
GISH-in kémayils identifikasiya va xarakteriza oluna bilarlar. Onlar tokca hibrid va amfidiploidlarin
yuksok Kkeyfiyyatli metafaz 16vhalorinds deyil, interfaz nivesi daxilinds do gérmok vo saymaq
mimkinddr. Bu metodlar habelo marker xromosomlari identifikasiya etmoys, translokasiyalari
soffaflagdirmaga, xromosom duplikasiyalarin1 miioyyanlogsdirmays Vo ya mirokkab Xxromosom
yenidonqurmalarini analiz etmoya imkan verirlor. Meyotik profaza 1 vo metafaza 1-in molekulyar
sitogenetik analizi hibrid vo ya ndvlorin homoloji vo homeoloji xromosomlari arasindaki genetik
gohumlug barads maksimum molumat vermaklo yanasi, oksor poliploid ndvlords genomarasi
translokasiyalar1 da gérmaya sorait yaradir (Devi et al., 2005).

MATERIAL VO METODLAR

Toadgigat materiali kimi ndvarasi hibridlasmada valideyn gisminds istirak edon yumsaq bugda
xatti 171ACS (171) vo bork bugda sortu Barokatli-95 (B-95), eloco do onlar arasindaki novarasi
hibridlasmanin mohsulu olan normal- (N) va saxalistinblllt (B) formalar, sintetik T. abscheronicum
Aliyeva et Aminov novi (TA) va 171ACS Xattinin dziiniin alinmasinda istirak edon Chinese Spring
sortundan (CS) istifads edilmisdir.

FISH G. Link va homkarlarinin (Linc et al., 1999) tasvir etdiklori metoda bazi doyisikliklarlo
hoyata kegirilmisdir. Todqiq olunan preparatlar ilk énco DNT molekullarini denaturasiya etmok
moqsadila, 50 ml 2xSSC va 25 ul RNase qarisigindan ibarat mohlulun igarisine salinmis va 45 dag.
37°C temperaturda su hamaminda saxlanmisdir. Preparatlar 50 san. pepsin vo 10 dog.
paraformaldehid moahlulu ils islondikdon sonra 2xSSC mohlulu ils bir ne¢s dofo yuyulmusdur. Daha
sonra hibridlosma qarisigi hazirlanmigdir. Hibridlogsma garisigi hor bir preparat tigiin 30 ul hacminda
olmagqla gotiiriilmiisdiir ki, bunun da torkibina 15 pl 100 %-li formamid (FA), 3 pul 20xSSC bufer
mohlulu, 0,07 pl qizilbaliq spermi, 0,3 pl 10 %-li natrium dodesil sulfat (SDS), 0,6 ul ¢ovdardan
(Secale cereale) alinmis miitomadi tokrarolunan DNT ardicilliglarin1 dasiyan pSc119.2 zondu
(Bedbrook et al., 1980), 0,6 ul bugdadan xaric edilmis ribosomal 45S rDNT-nin pTa7l zondu
(Gerlach, Bedbrook, 1979), 0,2 ul Afa-ailasi zondu (Nagaki et al., 1995) va nohayat, 10,23 pul 25 %-li
dekstran-sulfat (DS) daxil olmusdur (sonda DS-in migdarini tayin etmok tcuin bltiin komponentlorin
miqdar1 toplanmis va alinan adad 30 pl-don ¢ixilmisdir). Hibridlogsma garisigi, o climlodan bugda va
covdar zondlarn 85°C temperaturda 12 dog. miiddstino Eppendorf MasterCycler (Eppendorf)
cihazinda PZR-in kOmoyilo amplifikasiya edilmis (Vrana et al., 2000) vo onlardan birincisi
(pSc119.2) biotin-16-dUTP ilo yasil, ikincisi (Afa ailasi) isa digoksigenin-11-dUTP ilo qirmizi
ronglondiyi (2) halda, 45S rDNT-nin pTa71 klonu 50% biotin-16-dUTP va 50% digoksigenin-11-
dUTP-dan ibarat garisigla sar1 ronglonmisdir.

Proses basa catdiqdan sonra preparatlar Zeiss Axioskop-2 epifliioressens mikroskopu vasitasilo
todqiq edilmis, yaxsit metafaz 16vholorin sokillori Spot CCD kamerasinin (Diagnostic Instruments,
Sterling Heights, MI, USA) kdmayilo ¢okilmis vo Image-Pro Plus 4.0 Software programi (Media
Cybernetics, Silver Spring, MA, USA) ilo kompilo edilmisdir. Xromosomlarin identifikasiyas1 hor
bir genom Uzro xromosomlari 6ncadon identifikasiya olunmus méveud heksaploid bugda kariotipi
osasinda aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Yuxarida geyd etdiyimiz kimi, todgiqata ndvarasi hibridlosmoanin mahsulu olan normal- (N) va
saxolisinblllt (B) iki hibrid forma, saxalistinbulli sintetik T. abscheronicum Aliyeva et Aminov
névd, habelo onlarin alinmasinda valideyn qisminds istirak edon va T. durum Desf. ndviins aid olan
Borokatli-95 bark bugda sortu, T. aestivum L. nfvine aid olan 171ACS yumsaq bugda xotti vo
Chinese Spring sortu calb edilmisdir.
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Sozugedon nidmunalarin  genom torkibini tomsil edon xromosomlar FISH metodu ilo
identifikasiya edildikdon sonra, har bir nimunanin A- vo B-subgenomlarma moansub 1-7-ci qrup
xromosomlari, yuxaridan asagiya dogru olmagla, sira ilo idiogramda yerlosdirilmisdir ki, bu da
onlarin FISH signallara gora muigayisali analizini xeyli asanlagdirmigdir (Sokil 1 vo 2).

Sokil 1. Bugdanin ndvarasi hibridlerinin (N — normalsiinbiillii vo B — saxalisiinbiillii
formalar; TA - sintetik bugda névii T. abscheronicum Aliyeva et Aminov) vo onlarin
valideyn formalarinin (CS — Chinese Spring sortu; 171 — 171ACS xatti; B-95 — Borakotli-95
sortu) A-subgenomu xromosomlarinin FISH signallara gora miiqayisali todqiqi.

Sakil 1-dan gorindlyi Kimi, tadgiq olunan batin nimunalarin A-subgenomunun 1-3-cli vo 6-7-
ci qrup xromosomlarinda yalmz Afa-ailasi zonduna xas qirmizi signallar nozars ¢arpdigi halda, 4-5-
ci qrup xromosomlarda bu signallarla yanasi, hoam do pSc119.2 zonduna xas yasil signallar miisahida

108



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlaori, Cild XII, Ne 1 (2023)

olunmusdur. Eyni zamanda, bugdanin istor heksaploid (CS va 171) va istorss do tetraploid (N, B, TA
Va B-95) numunalarinin A-subgenomu xromosomlari arasinda pSc119.2 zonduna xas signallara gora
ohomiyyatli forq nozoro carpmasa da, Afa-ailosi zonduna xas signallarin tetraploid bugda
nimunalorinds daha intensiv paylandigi qeyde alinmugdir. Belo ki, bu signallara minor dorocads
heksaploid nimunalorin 1AS vo 3AS xromosomlarimin yalmz telomer, 2AS xromosomunun isd
sentromeryan1 rayonlarinda tosaduf edildiyi halda, eyni signallara major dorocads tetraploid
niimunalarin A-subgenomuna mansub 1-3-cii qrup xromosomlarinin qisa ¢iyninlorinin telomer, 2- vo
3-cii qrup xromosomlarinin qisa ¢iyinlorinin sentromeryant vo uzun ¢iyinlorinin telomer, lakin
nogtovar signallara iso 1-ci qrup xromosomlarinin uzun ¢iyinlarinin Sentromeryani va 3-cli qrup
xromosomlarmin uzun ¢iyinlarinin telomers yaxin rayonlarinda rast golinmisdir.

Heksaploid va tetraploid bugda niimunalorinin 4AL xromosomlari, FISH signallarin paylanma
xarakterina gora, demak olar ki, farglonmamislor. Bels ki, onlarin hamisinda eyniadli xromosomun
telomeryan1 rayonunda Afa-ailosi zonduna xas major signallarla yanasi, 171ACS xatti istisna
olmagla, telomer rayonunun distal ucunda pSc119.2 zonduna xas minor signallar da geyds
almmigdir. Lakin heksaploid niimunalorin 4AS xromosomlarinda, imumiyyatlo, he¢ bir signal geyds
almmadig: halda, tetraploid bugdalarin eyniadli xromosomlarmin ortasinda Afa-ailesi zonduna xas
noqtovari signallar gozo ¢arpmisdir.

Heksaploid vo tetraploid bugda niimunslorinin 5AS xromosomlar1 da, FISH signallarin
paylanma xarakterino goro tamamilo oxsar olmuslar vo onlarin hamisinda eyniadli xromosomlarin
telomer ucunda pScl19.2 zonduna xas yasil signallar aydin nozoro carpmugdir. Lakin SAL
xromosomundaki FISH signallarin xarakterino géro ham tetraploidlorlo heksaploidlor arasinda, ham
do heksaploid nimunalorin 6z arasinda bazi forglorin oldugu miiayyan edilmisdir. Belo Ki, tetraploid
nimunalorin hamisinda Afa-ailosi zonduna xas signallarin 5A xromosomunun uzun ¢iyninin
ortasindan baslayaraq telomer rayonunadok genis bir orazi boyu intensiv sopaslondiyi miisahido
olundugu halda, heksaploid niimunslordon 171ACS Xxattinin 5AL xromosomunda bu signal,
Umumiyyatls, geyds alinmamis, Chinese Spring sortunda iso eyniadli xromosomun ton ortasinda
Afa-ailasi zonduna xas ndqgtovari signallar gézo doymisdir.

Tetraploid bugda niimunslorinin 6- vo 7-ci qrup xromosomlart da, Afa-ailosi zonduna xas
signallarin intensivliyina goro, heksaploid nimunalorin eyniadli xromosomlarindan farglonmislor.
Belo ki, tetraploid niimunslorin 6-c1 qrup xromosomlarmm qisa vo uzun giyinlorinin telomer
uclarinda, miivafiq olaraq, major vo minor signallara, xromosomlarin telomer uclar arasindaki
orazilords isa, sentromeryani saha do daxil olmagla, diffuz sokildo Sopalonmis noqtovari signallara
rast golinmisdir. Lakin heksaploid niimunslorin eyniadli xromosomlarinin istar qisa va istorso do
uzun ¢iyinlarinda sOzligedan signallarin ¢ox zaif ifads olunduglari nazara ¢arpmusdir.

Qeyd edok ki, tetraploid niimunalarin A-subgenomuna mansub 7-ci grup xromosomlarinda bu
signallar simmetrik paylanmis, yani major signallara har iki ¢iyinin telomer, ndgtovari signallara iso
hor iki ¢iyinin sentromeryani rayonlarinda tosadiif edilmisdir. Heksaploid niimunslorin eyniadli
xromosomlarinda Afa-ailosi zonduna xas simmetrik signallar nozors ¢arpsa da, onlarin intensivliyi
bir godar zaif olmusdur.

Belaliklo, bir cox todqiqatcilarin da moalumat verdiklori kimi, pSc119.2 zondu bugdanin B-
subgenomu xromosomlarini, eloca do 4A, 5A, 2D, 3D Vs 4D xromosomlarini ayird etmays imkan
vermoklo yanasi (Schneider et al., 2003; Tang et al.,, 2014), ¢ovdarin biitiin xromosomlarini
identifikasiya etmays gadirdir (Mcintyre et al., 1990; Cuadrado et al., 1997; Ren et al., 2017).

Tadgiq olunan nimunalarin B-subgenomuna moansub 1- va 6-c1 qrup xromosomlarinda, A-
subgenomu xromosomlarindan forgli olarag, Afa-ailasi vo pSc119.2 zondlarina xas signallarla
(miivafiq olaraq, qurmiz1 va yasil) yanasi, 45S rDNT-nin pTa71 zonduna xas sar1 siqnallar da yer
almigdir (Sakil 2).
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Sakil 2. Bugdanin novarasi hibridlorinin (N — normalsiinbiillii vo B — saxalisiinbiillli formalar;
TA - sintetik bugda novii T. abscheronicum Aliyeva et Aminov) va onlarin valideyn
formalarinin (CS — Chinese Spring sortu; 171 — 171ACS xatti; B-95 — Barokotli-95 sortu)
B-subgenomu xromosomlarinin FISH signallara gore miiqayisali tadqiqi.

Sakil 2-don da gorundiyd kimi, tadgig olunan niimunalarin B-subgenomuna mansub 1- va 6-c1
qrup xromosomlarinin qisa ¢iyinlarinda, ilk 6ncs, gozlonildiyi kimi, ikincili dartilma vo peyklarin
movcudlugu diqqgeati colb etmisdir. Lakin diqqoati colb edon ikinci bir hal B-subgenomu
xromosomlarmin, A-subgenomu xromosomlarindan fargli olarag, FISH signallara gora daha zangin
Vo intensiv, habelo daha genis polimorfizma malik olmasidir. Qeyd edok ki, bizim todqiq etdiyimiz
niimunalards B-subgenomu xromosomlarinin polimorfizmi onlarin yalmz ploidlik saviyyasi ilo
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mohdudlasmigdir. Yani tetraploid va heksaploid nimunalor B-subgenomu xromosomlarmm FISH
signallarinin xarakterino gora bir-birlarindan farglonsalar da, bu signallarin xarakteri tetraploid (N, B,
TA, B-95) va heksaploid (CS, 171) gruplar daxilinds eyni olmusdur.

Belaliklo, bizim istifado etdiyimiz zondlarin valideyn formalarda vo onlarm istiraki ilo alman
hibrid nimunalords miisahids olunan hibridlosmo signallarinin xarakteri, bugdanin A-subgenomu
xromosomlart ilo mugayiseds, B-subgenomu xromosomlarinin daha c¢ox doyisikliyo ugradigim
gOstarmisdir. Qeyd edok ki, bu istiqamotds todgigat aparan bir cox mitoxassislor do bugdanin B-
subgenomu xromosomlarinin ¢oxlu variasiyalarinin moévcudlugu hagda moalumat vermislor (Levy,
Feldman, 2007; Salina et al., 2009; Goriewa-Duba et al., 2018).

Eyni zamanda, malum olmusdur ki, tokrarolunan ardicilliglar ssasinda diizonlonmis zondlar
boazan eyni xromosomda forgli signallar yarada bilirlor. Bu iso onu gostorir ki, FISH signallar bugda
xromosomlarinda yiiksok polimorfizm niimayis etdirmok gabiliyystino malikdirlor. FISH signallara
goro polimorfizmin mévcudlugu xromosomlardaki tandem tokrarlanan ardicilliglarin hom sayina,
hom da yerina gora forqli olduqglarini gostarir (Xiao et al., 2017).

Bizim tocrlibads tetraploid vo heksaploid niimunalarin peykli 1BS va 6BS xromosomlar1 FISH
signallara gora oxsar olmuslar. Niimunalorin hamisinin telomeryan1 zonasinda pTa71 zonduna xas
sar1 signallarin va bu signallardan sonra iss an ucda Afa-ailosi zonduna xas qirmizi signallarin yer
aldig1 misahido edilmisdir. Homginin, tetraploidlorde 1BS xromosomundan forgli olarag, 6BS
xromosomunun ikincili dartilma zonasindaki pTa71 zonduna xas intensiv sar1 signaldan sonra Afa-
ailosi zonduna xas intensiv qurmizi signalin sentromeryani zonayadok uzandigl nozoro ¢arpmisdir.
Tetraploid vo heksaploid nimunalarin 1BL vo 6BL xromosomlari isa FISH signallara goro forgli
olmuslar. Tetraploidlordo 1B xromosomunun uzun ¢iyninin telomeryani zonasinda pSc119.2
zonduna xas nogtavari va on distal ucda yer alan intensiv yasil signallar arasinda Afa-ailasi zonduna
xas qirmiz1 signal nazars ¢arpdigi halda, heksaploidlords yalniz yasil signallar miisahids edilmisdir.

2B xromosomunun ham qisa, ham da uzun c¢iyinlorinds pSc119.2 zonduna xas yasil signallarin
paylanma xarakteri istor tetraploid, istorso do heksaploid nimunolordo oxsar olsa da, yoni bu
noqgtovar signallara hor iki ¢iyinin telomer rayonlarinda va uzun ¢iyinin telomers yaxin perisentrik
hissasinds rast golinsa do, hor iki ¢iyinin telomeryani1 sahasindoki Afa-ailosi zonduna xas qirmizi
signallara yalmz tetraploid niimunalords tosadiif edilmisdir.

3BL vs 4BS xromosomlarindaki FISH signallar hom tetra-, hom do heksaploid nimunalorda
oxsar olmusdur. 3BL xromosomu telomer rayonundaki Afa-ailosi zonduna xas qirmizi signallarla
xarakterizo olunsa da, tetraploidlorde bu signallarin intensivliyi daha yiiksok olmusdur. 4BS
xromosomunun telomer rayonundaki pSc119.2 zonduna xas intensiv yasil signallara da todqiq
olunan bittn nimunalards tosadiif edilmisdir.

3BS vo 4BL xromosomlarina gora iso tetra- vo heksaploid nimunslor arasinda yens do forg
nozars ¢arpmisdir. Heksaploidlorda bu xromosomlarin telomer zonasinda yalniz pSc119.2 zonduna
xas yasil signallar geyds alindig1 halda, teraploidlords hamin signallardan sonra Afa-ailasi zonduna
xas qirmiz1 signallar da gézo doymis, onlarin intensivliyi 4BL xromosomunda cox zsif olmusdur.

5BS xromosomundaki FISH signallarin xarakteri tetra- vo heksaploid nimunalards eyni olub,
pScl119.2 zonduna xas intensiv yasil signallarla xarakterizo olunmusdur. Lakin heksaploid vo
tetraploid nimunalorin  SBL  xromosomunun sentomeryani zonasinda pScl19.2 zonduna xas
nogtovar yasil signallar geyds alindigr halda, tetraploid niimunalords hamin noqtovar: signallardan
sonra telomer zonayadok olan genis arazids Afa-ailosine xas intensiv qirmizi signallar yer almisdir.

7B xromosomunun hom qisa, ham do uzun ¢iyinlorinin FISH signallar todgiq etdiyimiz ham
tetra-, hom do heksaploid nimunalards fargli olmusdur. Bels ki, 7BL xromosomunun FISH signallari
tetra- vo heksaploid nimunalords oxsar olub, telomeryani sahodaki pSc119.2 zonduna xas yasil vo
ondan sonra galon telomer zonadaki Afa-ailosine xas intensiv qirmizi signallarla xarakterizo olunsa
da, tetraploidlordo bundan slavs, on ucda galon pSc119.2 zonduna xas minor yasil signal da qeydos
alinmigdir. 7BS xromosomunun telomeryan1 rayonundaki pSc119.2 zonduna xas yasil signallara
tetra- vo heksaploid nimunolarin hamisinda tosadiif olundugu halda, eyniadli xromosomun telomer
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rayonundaki Afa-ailosi zonduna xas qirmizi signallara iso yalmz tetraploidlordos rast golinmisdir.

Qeyd edok ki, bir ¢ox tadgigatgilar miixtalif translokant Xotlorin eyniadli xromosomlarinda
pScl19.2 zonduna xas signallarin fargli oldugu hagda molumat vermis vo bunu xromosom
translokasiyasindan sonra pScl19.2 zondu ardicilliginda mutasiyanin  bas vermasi ilo
olagalondirmislor (Ren et al., 2018). Bundan slave, tadgiqat¢ilardan bazilori poliploidlosma ilo
olagadar DNT ardicilliglarinin susmasi va ya eliminasiyaya ugramasi, bazilori iso poliploidlogsmanin
tandem tokrarlanan ardicilliglarda mutasiya torads bilmasi hagda molumat vermislor (Feldman et al.,
2012; Tang et al., 2009).

Beloliklo, bugdanin novarasit hibridlorinin Vo onlarin alinmasinda istirak edon valideyn
formalarin FISH metodu ilo identifikasiya olunmus xromosomlarinin miigayisali analizi sayasinds,
ploidlik saviyyssindon asili olaraq, istor A-, istorso do B-subgenomuna moansub eyniadli
xromosomlar arasinda FISH signallara géra polimorfizmin mévcudlugu miisyyan olunmus vo bu
polimorfizmin yalnmz tetra- vo heksaploid bugdalarin bazi eyniadli xromosomlarina deyil, tadgiq
olunan har iki heksaploid nimunanin — 171ACS xatti ilo Chinese Spring sortunun bir sira eyniadli
xromosomlarina da xas oldugu agkar edilmisdir.
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CPABHUTEJIBHOE U3YYEHUE 'EHOMOB MEKBHUJIOBBIX I'MBPHU OB INIIEHUIIBI 1 X
POIUTEJIBCKUX ®OPM I10 FISH CUT'HAJIAM

Alioenu3 AnueBa
Huemumym eenemuueckux pecypcoe Munucmepcmea HayKu u 06pazo8anus
Asepbatioscanckoui Pecnyonuxu

B nmocienrue TOMBI  TOCTWTHYT 3HAUMTENBHBIA TPOTPECC B TNPUMEHEHHH  MOJEKYISIPHO-
IIUTOTCHETHYECKUX METOJIOB, TaKMX Kak (umoopecreHTHas ruOpuamsamms in Situ (FISH) u renomnas
rudpuansanus in situ (GISH). Meron FISH o6ecrieunBaeT npsmMyro Jokanu3aiuo MedeHbix 306108 JIHK Ha
xpomocome, a GISH, onpenensromnmii MEXXBUIOBOE pacIIpeIeIICHIE TIOBTOPSIONINXCS TTOCIIEI0BATETLHOCTEH,
obecrieunBaeT ycjaoBHS IJIsI LIMTOTEHETHUECKOTO aHalM3a IeHOMa PACTEHHH M MOJIEKYJSIPHOW CENeKLIUH.
[IpumeHeHne 3TUX METOJOB MOIYYaeT IIMPOKOE PACHPOCTPaHEHHE AJISI KapTUPOBAHUS XPOMOCOM, aHaIM3a
reHoMa, oTpe/esieHns (PMITIOTEHETHIECKHX CBsI3el, OOHapY>KEHHSI XPOMOCOMHBIX abeppaiuii 1 4yXepoaHOro
XpoOMaTHHAa B MpPOrpaMMax CeJeKIMU PACTEeHWI, XPOMOCOMHON OpraHu3alliii B WHTepdazHOM snpe U
COMaKJIOHAJIbHBIX BapHalidi B KyJbType TKaHei. Llenpio HacTosimiero ucciaeaoBaHus ObLIO CPaBHUTEIBHOE
W3yYCHUE HUIACHTHYHBIX XPOMOCOM MEKBHUIOBBIX THOPH/IOB IIICHUIBI U MX POAMTEIbCKUX (popm mo FISH-
curHanam. Hopmambho- (N) u BerBucTOKONOCHIA (B) (hOpMBI MINICHHUIIBI, TOJYYCHHBIE OT MEXBUIOBOM
THOpUIM3aIiK, CHHTCTHYECKUI TeTparutonaHbiid Bux T. abscheronicum Asuesoit u AmuHoB (TA), a Takxke
copt bapakatiu-95 (B-95) tBepmoii mumenuil (T. durum Desf.), muaust 171ACS (171) u copr Yaiinu3
Cropunr (CS) wmsrkoit mmenuipr (T. aestivum L.) Obuti BOBIeYeHbI B HcclenoBaHue. briaromaps
CPaBHUTEJIPHOMY aHAIU3y XPOMOCOM, WICHTH(PUIMPOBAHHBIX MerofoM FISH MexBHIOBBIX THOPHIOB
IIIEHATTBI U MX POJUTENBCKUX (POPM, YCTaHOBIEHO Hanmnuue mommmopdusma mo FISH-curramam mexmy
WICHTHYHBIME XPOMOCOMaMH, TpHHAJIeKalMMH K A- win B-cyOreHoMy, B 3aBHCHMOCTH OT YPOBHS
mnougHoctH. [Ipu stom mo FISH-curHamam BbISBIEH XPOMOCOMHBIM TOMMMOP(U3M HE TOJIBKO MEXIY
OJTMHAKOBBEIMU XPOMOCOMAaMH TETPa- W TEKCAIUIONTHON IMIIEHHITBI, HO U MEXKy UICHTUIHBIMHA XPOMOCOMAaMH
000MX TeKcarouIHbIX 00pa3uoB — juHuk 171ACS u copra Yaithuz Copunr. Takum oOpazom, xapakrep
CHTHAJIOB THUOPHUIIM3AIMM HCIIOJBb30BAaHHBIX HAMHU 30HIOB, HAOMIOAAEMBIX B POJMTENLCKHX (hopMax W B
THOPUIHBIX 00pa3nax, MONYYEHHBIX C WX YYacTHeM, ITOKa3al, YTO XPOMOCOMBI B-CyOreHoMa MIIIEHHITHI
TpeTepIreNy OOJbIIe H3MEHEHHMH TI0 CPABHEHHUIO C XPOMOCOMaMH A-CyOreHoMa.

Knrwoueeswvie cnosa: muenuya (Triticum L.), mesceuoosoii embpuo, eenom, cybeenom, FISH cuenanvl,
ROUMOPPUIM
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COMPARATIVE STUDY OF THE GENOMES OF INTERSPECIFIC WHEAT HYBRIDS AND
THEIR PARENTAL FORMS BY FISH SIGNALS

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

In recent years, significant progress has been made in the application of molecular cytogenetic techniques
such as fluorescence in situ hybridization (FISH) and genomic in situ hybridization (GISH). The FISH method
provides direct localization of labeled DNA probes on the chromosome, and GISH, which determines the
interspecific distribution of repeat sequences, provides conditions for cytogenetic analysis of the plant genome
and molecular selection. The use of these methods is becoming widespread for chromosome mapping, genome
analysis, determination of phylogenetic relationships, detection of chromosomal aberrations and foreign
chromatin in plant breeding programs, chromosomal organization in the interphase nucleus, and somaclonal
variation in tissue culture. The purpose of this study was a comparative study of identical chromosomes of
interspecific wheat hybrids and their parental forms using FISH signals. Normal (N) and branched (B) forms
of wheat obtained from interspecific hybridization, synthetic tetraploid branched species T. abscheronicum
Alieva and Aminov (TA), as well as the durum wheat (T. durum Desf.) variety Barakatli-95 (B-95), bread
wheat (T. aestivum L.) line 171ACS (171) and cultivar Chines Spring (CS) were included to the study. Due to
a comparative analysis of chromosomes identified by FISH method in interspecific wheat hybrids and their
parental forms, the presence of polymorphism by FISH signals between identical chromosomes belonging to
the A- or B-subgenome, was established depending on the ploidy level. At the same time, FISH signals
revealed chromosomal polymorphism not only between identical chromosomes of tetra- and hexaploid wheat,
but also between identical chromosomes of both hexaploid samples — a 171ACS line and the Chines Spring
variety. Thus, the nature of the hybridization signals of the probes we used, observed in the parental forms and
in the hybrid samples obtained with their participation, showed that the chromosomes of the wheat B-
subgenome have undergone more changes compared to the chromosomes of the A-subgenome.
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APIS CINSI NOVLORINDO MRJP VO YELLOW GEN AILOLORININ
BIOINFORMATIK ANALIZi

NUBAR OLIYEVA®, XODICO BAYRAMOVA, SEVDA BABAYEVA, SOKINO ABBASOVA,
GULOR iSMAYILOVA, MEHRAC ABBASOV

Azorbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadliq pr., 155
nubeali777@gmail.com

Bal arisinin an genis yayilmus niimayandasi olan Apis mellifera L.-in mansayi, digar novlar ilo
qohumlugu, homg¢inin noévaltilar arasindaki tokamil Xotti tadqiqatcilart maraqlandiran asas
masalalardandir. Bir ¢ox genom malumatlarmin NCBI kimi bazalarda yerlosdirilmasi bioinformatik
tadbirlarin slratly inkisaf etmasinoe tokan vermisdir. Hazirda NCBI bazasinda ikisi Apis mellifera-ya
maxsus olmagla, mumilikds 7 muixtalif N6v vo névaltinin genomu oxunmus, otuzdan ¢ox névaltina
dair mixtalif malumatlar yerlasdirilmisdir. Todgiqatimizda bir sira biocinformatik Usullardan istifads
etmakla Apis mellifera, Apis mellifera caucasia vo Apis mellifera carnica-min genom verilonlori asasinda
analizlor aparilmgdir. Analizlor arilar iiciin spesifik sayillan vo kasta Klassifikasiyasinda, fardin
inkisafinin istigamoatlonmasinda asas rol oynayan Major Royal Jelly Protein (MRJP) ziilahh va onu
kodlasdiran gen seqmentlari, hamg¢inin Apis cinsi da daxil olmagla, muxtslif hagaratlarda rast galinan,
badanin 6lcusl, rangi va uzunlugu kimi amillara tasir edon YELLOW (sar1) proteinini kodlasdiran gen
segmentlarinin nukleotid ve kodon tarkibi, hamginin zilallara gdre dizloanme asasinda hoyata
kecirilmisdir. Bioinformatik analizlor naticasinde malum olmusdur ki, Apis mellifera néviinda quanin-
sitozin tarkibi daha az dayiskan olub, név, hamginin névaltilar iiciin spesifikdir. MRJP ailasi daxilon
bir-birina banzar olub, har bir gen va gen moahsulu Uzra nukleotidlorin rastgalma tezliyi oxsardir.
Analizlar naticasinda, hamcinin MRJP-larin filogenetik takamiil baximdan sar1 gen ailasi ilo yaxinhgi
muUayyon olunmusdur. Malum olmusdur ki, an cox oxsarhiq MRJP 1 va sar1 gen ailosi arasinda
duzlonma zamam miisahids olunur. Tadgiqat zamam YELLOW ziilala va gena malik muxtalif
organizmlar migayise olunmus, naticada A. m. carnica névaltisimin A. m. caucasia-dan fargli olarag, A.
florea néviina daha ¢ox yaxin oldugu miiayyan olunmusdur.

Acgar sozlar: bal arisi, genom, MRJP, Yellow, filogenetika

GIRIS

Bal arisinin on genis yayilmis niimayandasi olan Apis mellifera L.-in monsoayi, digar novlor ilo
gohumlugu, homginin novaltilar arasindaki tokamiil xotti todgiqat¢ilart maraglandiran  asas
masalalardondir. Hazirda asas nazariyyalordan biri onun Afrika mansali olub 4 mixtalif istigamatda
tokaml etdiyini gostorir. Nov Avropa, Asiya vo Afrikada yayillmis bir ¢ox ndvaltina malikdir
(Garnery,1992; Arias,1996; Oleksa, 2015). Tabii ki, bu nozariyyani dostoklomayan yanagmalar da
mdvcuddur (Whitfield, 2006; Wallberg, 2014). Muasir analizlor naticasinds A. mellifera-nin 30 dan
¢ox ndvaltisnm oldugu molumdur. Olkemizds yayilmis A. m. caucasia ndvaltist digor ndvaltilarla
mugayisada an uzun dilo malik olmagla propolisin kamiyyat va keyfiyyat slamotlorino goro do
digarlorindan secilir ki, bu da onun daha mohsuldar bir novalti olmasma gatirib ¢ixarir. A. m.
caucasia-nin 6lko orazisindos iki - Sar1 vo Boz Qafgaz cinslarine rast galinir, lakin bundan slavs, ona
miixtalif cinslorlo birge Giirciistan, Tuirkiys, Iran vo Ermanistan arazisindo da rast gelinmokdadir. ©n
son referans genomu 2011-ci ildo tamamlanan A. mellifera vo onun mixtalif novaltilari tizra genom
aragdirmalart hazirda da davam edir. Hazirda bu novaltilar iizra layihalor paralel aparilir. Todgigatlar
zamani 2sas magamlardan biri do ar ailasindos is bolgiisting, badon segmentlorinin 6l¢l va rangine,
mohsuldarliga birbasa tosir edon MRJP/YELLOW (sar1) gen ailalori, onlarin ekspressiya mohsullart
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Uzra genom moalumatlarini alds etmok vo onu iqtisadiyyatin xeyrino doyisoe bilmakdir (Dobritzsch,
2019). A. m. caucasia mohsuldarliq vo miihit soraitina davamliliq gostaricilorino gora secildiyindon
onun genom ardicilliginin, gen va zllal ailslorinin éyranilmasi ¢ox vacibdir. Bu niimayandanin
genomu ilkin versiyada bittnlikls oxunmus va 2020-ci ilds tosdiq olunmusdur. Hazirda da bu layiha
tokmillogdirilmokdadir. Tadqiqat isinds bu genlar va onlarm ekspressiya moahsullari asas goétirulorak,
QS torkibi, genomda mutasiyaya meyillilik faizi, kodonlarin rastgalma tezliyi kimi mixtolif
aspektlordon bioinformatik analizlor aparilmigdir.

MATERIAL VO METODLAR

Bu aragdirma iigiin Milli Biotexnologiya Moalumat Morkazinin (NCBI) rosmi saytindan tahlil
olunan organizmlara moxsus mixtalif genom vo zilal molumatlari gotiirilmiisdiir. Tohlillor A.
mellifera-nin bazada yerlosdirilmis referans genomu (Amel 4.5) vo digor ndvaltilarin oxunmus
muvafiq genom molumatlari {izrs, bal aris1 {igiin spesifik sayilan MRJP (Major Royal Jelly Protein —
ar1 stidiiniin asas ziilali) va Yellow (sar1) ailolorine aid gen va ziilal ardicilliglari, 6lkomizds yayilan
asas nlimayanda A. m. caucasia, filogenetik olarag, ona an yaxin névaltilardan biri olan A. m. carnica
va digar organizmlorin muvafig malumatlart asasinda aparilmisdir. Analizlor mivafiq olarag, A.
mellifera novina dair oxunmus 9 MRIJP geni vo ekspressiya mohsulu, A. m. caucasia vo A. m.
carnica novaltisma moxsus 4 vo 2 MRJP va muxtolif lokuslar Gzro 3 Yellow gen vo zilal
ardicilliglart tizrohoyata kegirilmisdir. Analiz zamam AT va QS torkibi (Perna, Kocher, 1995) ilo
yanast, A, T, S vo Q-nin ayri-ayriligda faizi miioyyan edilmis, hamginin nukleotid tortibi vo har min
kodona diison faiz nisbati hesablanmigdir. NCBI bazadan gotiiriilmiis molumatlar CAlcal SERVER
vo MS EXCEL proqrami vasitasi ilo hesablanmigdir.

Qeyd olunmus genlor vo ziilal ardicilliglan tgiin filogenetik miiqayiss Vo matrislorin
garsilagdirlmasi Clustal Omega proqramindan istifado edilorok tohlil olunmusdur. Todqgigq olunan
niimayandalor tigiin filogenetik agaclar qurulmus va onlarin matris miiqayisasi aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Cox sayda pulsuz bioinformatik resurslarin mévcudlugu todqgiqatgilart hadof organizmlardan
daha ¢ox genetik molumat oldo etmoys tosviq edir. Apardigimiz tohlillor noticasinds mioyyan
edilmisdir ki, Apis mellifera ndvino moxsus MRJP-lor (izra an uzun ardicilliq 1587 nc olmgla
MRJP5-da, an qisa isa 1041 nc olmagla MRJP8-da rast golinir. QS torkibina gora gostoaricilar tagribi
borabar olub, 48,78-51,06% arasinda doyiskanlik gdsterir. QS arasindaki stabillik bu genlarin hayati
vacib olmasim vo daha az doayisikliya moruz galaraq yiksok konservativ olmasini bir daha tosdiq edir

(Sokil 1).
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Sokil 1. Verilmis MRJP-lor (izro nukleotid torkibi
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Bu kompozisiyada kodonlarin amin tursulara goéro istifadasi demok olar ki, stabil xott Gzro
getmoklo asagi variasiyaya malikdir. Qlobal mutasiya morkazlorindon biri olan 1l1 mdvgeds
nukleotidlorin faiz torkibi Sakil 2-do gosterildiyi kimi olmusdur:
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Sakil 2. 11l mévgeds nukleotidlarin rastgslma faizi

9 MRJP ziilal matrislori Uzra an yiiksok oxsarliq faizi MRJP 5 vo MRJP 6 arasinda (75,46%), an
agagl gostorici iSo MRJP4 vo MRIJP 9 arasinda (46,6%) qeydo alinmigdir. Matrisin orta gostoricisi
50%-don yuksok olub, funksiyalarindan asili olmayaraq MRJP-larin monsayinin bonzar oldugunu
gOstarir. Qurulmus filogenetik agaca (Sokil 3) asason MRJP 2 vo 7 yaxin ortaq acdada malik olub,
onlar arasindaki oxsarliq gostaricisi 71,43% toskil etmisdir. Ziilallarin diizlonmasi zamani an ¢oOX
oxsarlig MRJP 3 vo 6 arasinda agkar edilmisdir.

MRJP4
1 p MRJP5

1 MRJP6
MRJP3
MRJP1
MRJP8
MRJP9
MRJP2
MRJP7

Sakil 3. Apis mellifera genomu tizro MRJP gen mohsullarinin filogenetik slagesi

Qafgaz Ucln spesifik olan A. m. caucasia novaltisinin da genomu oxunmus va burada MRJP
ailosino rast golinmisdir. Bununla bels, geyd olunan genomda MRJP ailosinin oxunmasi vo
gruplasdirlmasi tamamlanmamisdir. Bazada moveud 4 ardicilhg (MRJP 1, 3, 4, 5) Uzarindon
apartlmis bioinformatik analizlor gOstormisdir ki, novaltinda da nukleotidlorin rastgolmo tezliyi
noviin referans genomundaki gostaricilorlo oxsardir (Sokil 4). Mutasiyalari an ¢ox rast golindiyi 111
maovgeds da banzar tendensiya méveud olub, gostaricilor demak olar ki, eynidir. Bu da névds oldugu
kimi, novaltinda da QS torkibinin stabil oldugunu gostorir. Migayise zamam molum olmusdur ki,
quanin-sitozin tarkibina goro an zangin zilal MRJP 5-dir.
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Sakil 4. A. mellifera va A. m. caucasia Uzra nukleotidlorin rastgslmo faizi

Apis cinsina aid, genomu oxunmagqda olan digor névaltt A. m. carnica-dir. Bazada bu genoma
dair sadocoa 2 MRJP (MRJP 2 va 3) ziilali ayird edilmisdir. Bu malumatlarin digarlari ilo migayisali
analizi aparilmis vo MRJP ziilallarinin diizlonmasi zamani oxsar olan ziilallarin say1 kifayat godor
yuksak olub, matrisdo on yuksok banzorlik A. m. caucasia vo A. m. carnica arasinda (99,5%)
miisahido olunmusdur. Bu gostarici hom do bu iki novaltinin eyni taksonomik qrup daxilinds
olmasii tosdiglayir. Matris zro minimum gostarici iss A. m. carnica-daki MRJP 2 va A. m.
caucasia-dakt MRJP 1 arasindadir. Umumilikda, eyni MRJP ziilali hor 3 organizmds ya eyni ya da
yuksak daracads oxsar olmusdur.

Bu ¢ genomda MRJP-lari kodlayan nukleotidlorin torkibina baxdiqda, yena do QS torkibinin
digarlorindan daha ¢ox va eyni zamanda da konservativ oldugu nozars garpir (Sokil 5). Burada ham
do MRJP5 (izra T%-nin digoarlorindan ¢ox asagi olmasi, oksor MRJP-lordo A+S faizinin iso yiksok
galmas1 miisahido olunur. Bu fakt genlarin funksional gala bilmasi tcun geyd edilon seqgmentlorin
daha az dayisikliys moruz qaldigini gostarir.
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Sakil 5. MRJP-lari kodlayan genlarin nukleotid nisbaoti

Il mévgeds nukleotidlorin yerlasmasina géra A. m. carnica-nin nukleotid torkibi A. mellifera va
A. m. caucasia-nin genomlarina banzayir. Osas forglordan biri A. m. caucasia-da MRJP 1-in on asag1
QS (65%) tezliyino malik olmasidir (Sakil 5). Banzar naticoni Sokil 6-da da gérmok mimkinddir.
Bozi manbalards “royalactin” kimi geyd olunan bu zulal badan 6lglsiinu vo yumurtaliq inkisafini
stratlondirir va inkisaf miiddatini qusaldir. Tacriibi todgigatlar zamani malum olmusdur ki, bu ziilal
meyva milgayi Drosophila melanogaster-do do oxsar tosirlor gostorir (Kamakura, 2011). Ziilalin
daha az ekspressiya olunmast A. m. caucasia-nin hayat siklinin uzun olmasina, populyasiyalarinda
ana armin gec inkisafina tokan veran amillardan ola bilar.
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Sakil 6. A. mellifera, A. m. caucasia va A. m. carnica genomunda MRJP genlorinin nukleotid torkibi

A. mellifera vo A. m. caucasia genomlarinda MRJP-nin homoloqu vo ocdadi kimi tosnif
olunmus Yellow gen ailosi 6z homologundan fargli olaraq spesfik deyil, ona Apis-don konar digor
taksonomik vahidlords, hotta bakteriyalarda da rast gelmak mimkindur. Bu gen ailasi bir sira
Soboblora gbro maraghdir. Qeyd olunan genlorin funksiyasi tam moalum olmasa da, bazilori
Drosophila-da melanizasiya va davranisla slagelondirilmisdir. Gen Apis mellifera-da MRJP ils kasta
spesifikasiyasinda istirak edo bilor (Ferguson, 2011). Sokil 8-do dordiu Apis cinsing, ikisi Apis
mellifera ndviins aid olan, imumilikds 10 organizm Gzrs filogenetik agac tosvir edilmisdir. Alinan
naticalor Yellow gen ailosinin iimumi oldugunu, taksonomik vahidlor Kigildikca, onlarin sahib
oldugu ardicilliglar daha spesifik olmagla, oxsarligin azaldigini géstarir. Banzar notica zilallar Gizra
dizlonma zamani da nozoro garpir. Bu zaman ziilallar arasi oxsarliq gostoricilori A. cerena, A.
mellifera vo novaltilarinda daha yiiksak olub, A. laboriosa isa butin organizmlar Uzra an ¢ox farq
yaradan seqmento malikdir.

[Microplitis 0.20519
[A.m.carnica] 0.02918
— [A.florea] 0.02894
[A.laboriosa] 0.33973
—____ [Drosophila 0.31936
[Harpegnathos 0.1774
— [Melipona 0.06626
L [Bombus 0.07593
[A.cerana] 0.00994

[A.mellifera] 0.00131
[A.m.caucasical 0.00334

Sakil 8. YELLOW gen ailasina maxsus organizmlords “asl sar1 ziilalin” filogenetik analizi

A.m.caucasia-yellow375 0.00091
gy A.m.carnica-yellow375 0.00175
A.m.caucasia-yellow413 0.00121
—___ A.m.carnica-yellow413 0.00121

A.m.caucasia-yellow431 0.00242
_E A.m.carnica-yellow431 0
A.mellifera-yellow 0

A.m.caucasiaMRJP1 0.34275
— A.mellifera. MRJP8 0.16053
L A.mellifera.MRJP9 0.21508
— A.mellifera.MRJP4 0.00662
b A.m.caucasiaMRJP4 0.00415
A.mellifera. MRJP1 0.18299
— A.mellifera. MRJP2 0.13651
| S A.mellifera. MRJP7 0.1492
— A.mellifera. MRJP3 0.00629
L A.m.caucasiaMRJP3 0.00657
A.mellifera.MRJP5 0
|_|: A.m.caucasiaMRJP5 0
L Amellifera. MRJP6 0.12291

Sakil 9. Apis meliifera, A.m.caucasia va A.m.carnica genomunda
Sar1 vo MRJP ziilallarina asasen filogenetik agac
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MRJP va YELLOW homoloq ziilallarin1 orqanizmlora gbro analiz etdikds yellow genlarinin
MRJP 1-lo yaxm timumi acdada malik olmasini, homginin A. m. caucasia vo A. m. carnica-nin
muoayyan lokuslarinda (375\413) tokamiliin eyni getdiyini vo onlar arasinda oxsarligin daha yiiksok
oldugunu gérmok miimkiindiir (Sakil 9). Bu lokuslar arasida oxsarliq, miivafiq olaraq 99,7% va
99,5% toskil etmisdir. Naticalora asasan on asagi gostaricilor isa Yellow genlor vo MRJP 8 (19,02%)
V2 9 (19,6%) arasinda qeyds alinmigdir.

Digor bir analizdo MRJP va sar ziilallarinin Apis mellifera, A. m. caucasia vo A. m. carnica
genomuna goroa duzlonmasi hayata kegirilmisdir. Diizlonmo zamani oxsarliq miisahido olunmus,
MRJP-laor arasinda MRJP 9-un sar1 genlarlo an az uygunluq gostormasi mioyyan edilmisdir. On ¢ox
konaragixma (uygunsuzluq) 413-cli lokusda yerlogon sar1 genlarin A. m. caucasia va A. m. carnica
ardicilliglarinda miisahido olunur.

YEKUN

Bioinformatik analizlor naticasindo malum olmusdur ki, Apis mellifera ndviinds quanin-sitozin
torkibi daha az dayiskon olub, név, hamginin novaltilar tiglin spesifikdir. MRJP ailosi daxilon bir-
birina banzar olub, har bir gen vo gen mohsulu Gizra nukleotidlorin rastgalma tezliyi oxsardir.

A. mellifera-da oldugu kimi, A. m. caucasia va A. m. carnica-da da banzor tendensiya miisahido
olunur. iki genom iizrs tohlil edilon MRJP va Yellow gen ailalori diizlonmo analizinin neticasine géro
daha ¢ox uygunluq niimayis etdirir ki, bu da onlarin nukleotid torkibina vo mutasiyanin bagvermo
sahalarina gore oxsar oldugunu gostarir.

Apis cinsins aid bu i¢ genomun digar organizmlarlo migayisasindon do malum oldugu kimi, an
cox oxsarliq cins daxilinds agkarlanmis, lakin miigayisa olunan movgelardoki diizlonmoys asason A.
m. carnica novi A. m. caucasia-dan daha cox A. florea ilo oxsarliq niimayis etdirmisdir. A. m.
caucasia-nin naticalori isa 4. melliferanin 6zUing, yani referans genoma daha ¢ox yaxindir.
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BUOMH®OPMAIIMOHHBIN AHAJIN3 CEMEWCTB T'EHOB MRJP M YELLOW
Y BUJIA APIS

Hy®6ap A.]II/leBa*, Xanunxa baiipamoBa, CeBna ba6aeBa, Caknna A60acoBa,
I'onsip UcmannaoBa, Mexpaax A6dacos
Hncmumym eenemuueckux pecypcoe Munucmepcmea nayku u oopasosarusi Azepoatiosxcanckou Pecnybnuxu

V3yyeHne nponcxoxkIeHus 1 SBOMIOIMOHHBIX cBsizeit Apis mellifera L., camoro pacnpoctpaneHHOTO BHza
MEIOHOCHBIX ITYEJI, MPEACTABIISAECT OOJNBIION HMHTEepec Ay ucciemoBareneid. C IosBiIeHHEM OECIUIaTHOTO U
00ILIEIOCTYITHOTO Pa3MeIleHus JAaHHBIX O TeHOME B Takux 0a3ax AaHHBIX, kak NCBI, 6rnonnhopmaoHHbIe
uccnenoBanus nomyunnn Owictpoe passutre. Ha mannbiii MomenT NCBI comepskut naHHBIE 0 TEHOMAX CeMU
PasIMUHBIX BUIOB W TIOJBHMAOB MENOHOCHBIX ITUENI, BKIIFOYAS [IBa OTANOHHBIX TreHoMa Apis mellifera u
urpOpMaIMIO 0 OoJiee YeM TpUALIATH MoABUAaX. B JaHHOM HccnejoBaHUM MBI IPOBENH OMOMH(POPMATHYECKUN
aHaM3, MCTonb3ys fanHbie TeHomoB Apis mellifera, Apis mellifera caucasia u Apis mellifera carnica. Ham
aHaJM3 ObUI COCPENOTOYEH HA COAEPXKAaHWM HYKJICOTHIOB M KOJOHOB, a TaKKE HA BBIPABHMBAaHUM OEJIKOB
TeHHBIX CErMEHTOB, KOTOpbIe KOJUPYIOT OCHOBHOW Oenok MarouHoro monouka (MRIJP), cnenmduunsiii s
IT9eNT ¥ WrPAIOIIi KITFOYEBYIO POJb B KACTOBOW KJIaCCU(DHMKAIMN M MHIMBHIYATHHOM pa3BUTHH. MBI Takke
myun YELLOW (xenTsiit) Oerok, 0OHapy»KEHHBIH Y Pa3IMuHbIX HACCKOMBIX, BKIIFOUast poz APIS, KOTOPBIA
BIMSIET Ha Takue (DaKTOpbl, KaK pasMmep, LBET W [UIMHA Tena. Pe3ynbrartel OMoMH(OpPMATHUECKOro aHaIN3a
MOKA3aJIk, YTO COJepKaHWe ryaHunHa-nuro3uHa y Apis mellifera mMenee M3MeHYHMBO M BHIOCTICHH(DHIHO.
CemeiictBo MRIJIP BHyTpeHHE MOXOXE, C OJMHAKOBHIMU YacTOTaMM HYKJICOTHIOB JUIS KaKIOro TeHa U
npoxykra reHa. Ham aHamm3 Tawke BbIIBWI (DMIIOTEHETHYECKYHO SBOJIIOLMOHHYIO OJIM30CTH MEXIY
cemericteamu reHoB MRJP 1 YELLOW, npu 3ToM HauGosblllee CXOJCTBO HAOMIOATIOCh B BBIPaBHUBAHUU
mexxny MRJP 1 u cemeiicteom reHoB YELLOW. MpI cpaBHIWIHM pa3Hble OpraHU3MbI C OSNTKOM M TEHOM
YELLOW u obHapyxuiu, uto A. m. carnica 6osbiire moxoxa Ha A. florea, vem na A. m. caucasia.

Knrouesvte cnosa: medonocnas nuena, 2enom, MRJP, Yellow, gunocenemuxa

BIOINFORMATICS ANALYSIS OF MRJP AND YELLOW GENE FAMILIES IN APIS SPECIES

Nubar AIiyeva*, Khadija Bayramova, Sevda Babayeva, Sakina Abbasova,
Gular Ismailova, Mehraj Abbasov

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

Understanding the origin and evolutionary relationships of Apis mellifera L., the most widespread honey
bee species, is of great interest to researchers. With the advent of free and public genome data hosting in
databases such as NCBI, bioinformatic measures have rapidly developed. Currently, NCBI contains genome
data for seven different honey bee species and subspecies, including two reference genomes for Apis mellifera
and information on over thirty subspecies. In this study, we conducted bioinformatic analyses using genome
data from Apis mellifera, Apis mellifera caucasia and Apis mellifera carnica. Our analyses focused on the
nucleotide and codon content and the protein alignment of the gene segments encoding Major Royal Jelly
Protein (MRJP), which are considered specific for bees and play a key role in caste classification and the
direction of individual development, as well as YELLOW (yellow) protein found in various insects, including
the genus Apis, which affects factors such as body size, color, and length. The bioinformatics analysis revealed
that the guanine-cytosine content in Apis mellifera was less variable and species-specific. The MRJP family is
internally similar, with similar nucleotide frequencies for each gene and gene product. Our analysis also
revealed the phylogenetic evolutionary closeness between the MRJP and yellow gene families, with the
highest similarity observed in the alignment between MRJP 1 and the yellow gene family. We compared
different organisms with YELLOW protein and gene and found that A. m. carnica is more similar to A. florea
than A. m. caucasia.
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AZORBAYCAN POPULYASIYASINDA ALTI STR LOKUSU UZRO
GENETIK VARiASi){A VO MOHKOMO EKSPERTIZA
PARAMETRLORININ TODQIiQi

SOKINO ABBASOVA’, SEVDA BABAYEVA, JALO NOSIBOVA, BAYRAM BAYRAMOYV,
ZEYNOB MOMMODOVA, NUBAR OLIYEVA, VUSALD iZZOTULLAYEVA,
ZUMRUD MEHDIYEVA, MEHRAC ABBASOV

Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadhgq pr., 155
sekineabbasova905@gmail.com

Qisa tandem takrari (STR) analizi mohkama-tibbi ekspertizasinda va populyasiya genetikasinda an
genis istifada olunan Gsuldur. STR va ya mikrosatellit lokuslar1 uzunlugu 1-6 nc olan sads tandem
tokrarlanan ardicilhglardan ibaratdir. Magalods Azarbaycanda yasayan, qohum olmayan 30 soxsdo
CODIS sistemina aid D3S1358, D7S820, D16S539, THO1, TPOX va CSFIPO STR markerlori il
genotiplasdirilma aparilmis, hor bir lokus ii¢iin polimorfizm informasiya tutumu (PIC), miisahido
edilan heterozigotluq (Ho), gozlanilon heteroziqotluq (He), uygunluq ehtimalh (MP), kombina olunmus
uygunluq ehtimah (CMP), diskriminasiya giicii (PD), kombina olunmus diskriminasiya giicii (CPD),
ataliq indeksi (PI), istisna etmo giicii (PE) kimi bir sira genetik va mahkamoa-tibbi ekspertiza
parametrlari tohlil edilmisdir. On yiiksok allel say1 THO1 vo TPOX, an asag allel say1 isa 3 allello
CSF1PO va D7S820 lokuslari ii¢iin miisahids olunmusdur. Allel tezliklori ¢ox genis intervalda - 0,017 vo
0,931 arasinda dayismisdir. Tadqgiq olunan lokuslar Uzra miisahids olunan heteroziqotlug (Ho) 0,167-
0.733, miisahido edilon homozigotlug (Hobs) isa 0,267-0,833 arasinda variasiya haddi gdstormisdir.
Gozlanilon heterozigotlug (He) va polimorfizm informasiya tutumu (PI1C), muvafiq olaraq 0.155-0.740
va 0.147-0.701 intervalinda dayismis, har iki parametr Uzra maksimum gostarici THO1, minimum
gostarici iss CSF1PO STR lokusunda geydes alinmsdir. CSF1PO lokusunu ¢ixmagq sortila, galan
praymerlar Gglin geyds ahinmms diskriminasiya qabiliyyati (DC) 0.8 vo yuxari olmus, biitiin lokuslar
Ugln kumulyativ DC gdstaricisi isa 0.999932071666 taskil etmisdir. Tadqiqatimizda alda edilon ylksak
CDC vo asagi CMP dayari 6 STR lokusunun fardi identifikasiya va atahq testi kimi mahkama tatbiglori
Ugln yuksak daracade informativ oldugunu gostarir. Noticalor tadqiq olunan lokuslarin Azarbaycan
shalisinds populyasiya tadqgigatlar1 vo kriminalistik maqsadlar iiciin yiiksok informativliyini tosdiqloyir.

Acar sozlar: STR, mohkoma ekspertizasi, identifikasiya, genetik variasiya

GIRiS

Qisa tandem tokrar1 (STR) analizi fardlori tayin etmok vo genetik muxtalifliyi éyronmok Ugtin
mohkomo-tibbi ekspertizasinda vo populyasiya genetikasinda on genis istifado olunan Gsuldur. STR
Vo ya mikrosatellit lokuslari uzunlugu 1-6 nc olan sads tandem tokrarlanan ardicilliglardan ibaratdir.
VNTR () va ya mini satellitlordo oldugu kimi, STR lokuslardaki tokrarlanan vahidlorin saymdaki
doyisiklik ylksok polimorfizm yaradir ki, bu da onlar1 fordlorin identifikasiyasi {igiin ideal genetik
markera gevirir. Bununla bels, asasan telomer bolgalords rast golinan VNTR-lordon forgli olaraq,
STR-lar insan genomunda daha genis yayilmagla orta hesabla har 6-10 kb-das rast galinir (Beckmann,
1992). STR analizi yiksok hossasligina vo az miqdarda DNT-don doagig naticalor oldo etmok
gabiliyyatino goro son illordo getdikco daha da mohsurlasir. ABS-da 1997-ci ilde FTB
Laboratoriyasmin Kombina DNT Indeks Sisteminin (CODIS) asasini taskil edon 13 STR markerin
tosdiq olunmasindan artiq iyirmi alt1 ilo yaxin vaxt kegir (Butler, 2005; Gill, 2002; Jobling, 2004). Bu
lokuslar ham mohkamo islorinds, ham do ataliq testlorinds insan soxsiyyatinin yoxlanilmasi {iglin
molumat milbadilasinin timumi valyutasina ¢evrilmisdir (Butler, 2006).

Azorbaycan Conubi Qafgaz regionunda yerlosmoklo zangin madani tarixe, multikultural
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doyarloro vo multietnik ohaliys malikdir. Bununla belo, STR analizindan istifade etmoklo
Azarbaycan shalisinin genetik muxtalifliyi ilo baglt mohdud todgigatlar aparilmigdir (Mammadov,
2020; Aliyeva, 2021).

Cari todgigatin moagsadi STR analizindon istifado etmoklo Azarbaycan ohalisinin genetik
miixtalifliyini arasdirmaq vo CODIS sistemino daxil olan STR markerlor tigiin genetik vo mohkamo
ekspertiza parametrlorini mioayyanlosdirmokdon ibaratdir.

MATERIAL VO METODLAR

Toadqigatin hayata kecirilmosi i¢lin Azarbaycanda yasayan, tasadiifi olaraq secilmis vo qohum
olmayan 30 farddon gan niimunalari alds edilmis vo QlAamp DNA mini kiti (QIAGEN) vasitasilo
istehsalgi tarafindon Kitlo birge togdim olunmus protokol asasinda DNT ekstraksiya edilmisdir. DNT
nimunoalarinin koamiyyat vo keyfiyysti Nanodrop spektrofotometrindo (Thermo Scientific, 2000),
homgcinin 1%-li agaroz gelds elektroforez edilmokls toyin olunmusdur.

Tadgiqat isindo 6zok CODIS sistemino daxil olan tetranukleotid motivli 6 STR praymeri
(D3S1358, D7S820, D16S539, THO1, TPOX, CSF1PO) ilo PZR () aparilmigdir. PZR reaksiyasi 2l
10x PZR buferi, 1 pl 50 mM MgCI2, 0.2 pl 20 mM dNTP, 0.5 pl 10 uM diizlins va oksina praymerlar,
0.2 ul 5U/ul Tag polimeraza va 2 ul sablon DNT-dan ibarst olmagla, tmumilikds 20 pl taskil etmisdir.
STR praymerlar tctin PZR rejimi ilkin denaturasiya (95°C-da 5 dogigo), 35 tsikl (95°C-do 30 saniya,
birlosmoa temperaturunda 45 saniys vo 72°C-do 2 dogigo) vo son elongasiya (72°C-do 5 daqigo)
moarholalarindan ibarst olmusdur. Oldo edilmis PZR mohsullar ilk 6nca 1.2%-li agaroz gelinds
yoxlanilmuis, daha sonra 50 sm x 22 sm x 1.5 mm ol¢iiliit (MEGA-GEL High Throughput Vertical Unit,
C-DASG-400-50, C.B.S Scientific Co.) 6-8%-li saquli poliakrilamid gelindo 1XTBE buferindo 180-
200 V sabit gorginlikds 2-3 saat middatins elektroforetik analiz edilmisdir. Amplifikasiya mohsullari
0.5 pg/ml gatihigh etidium bromid mohlulu ils ranglonarok Bio-Rad “Gel documentation system”-i
vasitasilo goriintiillonmisdir. Allel lgiilori 100 nc DNT Ladder (New England BioLas, ingiltoro)
standart markeri ilo miigayiss edilmakls toyin olunmusdur.

Statistik tohlillor STRAF 1.0.5 statistik paketdon istifads etmoklo hoyata kegirilmis vo har bir lokus
tiglin polimorfizm informasiya tutumu (PIC), miisahido edilon heterozigotlug (Ho), gdzlonilon
heteroziqotlug (He) vo bir sira mahkomo-tibbi ekspertiza parametrlori o climlodon uygunluq ehtimali
(MP), kombina olunmus uygunluq ehtimali (CMP), diskriminasiya giici (PD), kombina olunmus
diskriminasiya giicii (CPD), ataliq indeksi (PI), istisna etmo gucl (PE) vo kombino olunmus istisna
etmo giicii (CPE) hesablanmus vo Hardi-Vaynberq (HWE) tarazliginin yoxlanmasi hayata kegirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Todgigat zaman1 Azorbaycanda yasayan va gohum olmayan 30 forddo 6zok CODIS sistemino
aid 6 STR lokusunun (D3S1358, D7S820, D16S539, THO1, TPOX, CSF1PO) genotiplosdirilmasi
hoyata kegirilmis vo allel tezliklori tohlil olunmusdur (Sakil 1, Cadval 1). CSF1PO, THO1 vo D7S820
lokuslar1 istisna olmagla, qalan 3 lokusda Hardi-Vaynberq tarazligindan (pHW) konaragixma
miisahido olunmusdur (Cadval 2). Hardi-Vaynerqdon kenarlasma miixtalif soboblordon, o climladan
genetik drift, populyasiyanin 6lgiisii, tobii segma kimi amillordon gaynaglanir. TPOX, D3S1358 va
D16S539 lokusunda miisahids olunan bu konara¢ixma bu amillordon har-hansi biri vo ya onlarin
kombinasiyasi ilo bagli ola bilar.

28272524 L 28112792038 197 18 5174 14 3 12 2 L 2524232221161513 6 293026101

Sakil 1. D16S539 praymeri ilo todgig olunan soxslords sintez olunmusg amplifikasiya mohsullart
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Cadval 1
STR lokuslari iizra populyasiyada rast gslinon allel tezliklori

Allellor  D3S1358 D7S820 D16S539 THO1 TPOX  CSF1PO
6 - - - 0,414 -
7 - - - 0,172 0,321 -
8 - - - 0,172 0,446 -
9 - - - 0,172 -
10 - 0,250 - - 0,054 -
11 - 0,321 0,288 - 0,179 0,017
12 - 0,429 0,308 - - 0,931
13 - - 0,327 - - 0,052
14 - - 0,077 - - -
16 0,250 - - - - -
17 0,250 - - - - -
18 0,143 - - - - -
19 0,357 - - - - -

Toadqiq olunan STR lokuslar1 dyranilon soxslor arasinda nisbaton ylksok genetik variasiyanin
oldugunu gostormisdir. ©On yiksak allel say1 THO1 vo TPOX, an asag: allel sayi isa 3 allello CSF1PO
vo D7S820 lokuslar {igiin miisahido olunmusdur. Allel tezliklori ¢ox genis intervalda - 0,017 vo
0,931 arasinda doyismisdir. Tadqiq olunan lokuslar Uizra miisahids olunan heteroziqotlug (Ho) 0,167
— 0.733, miisahido edilon homoziqotlug (Hobs) iso 0,267 - 0,833 arasinda variasiya haddi
gOstormisdir. Osas miixtaliflik gostoricilorindoan olan gozlonilon heterozigotlug (He) va polimorfizm
informasiya tutumu (PIC), mivafiq olaraq 0.155-0.740 va 0.147-0.701 intervalinda doyismis, har iKi
parametr Gzro maksimum gésterici THO1, minimum gostarici iss CSFIPO STR lokusunda geyda
almmigdir (Cadval 2, Sakil 2). Qeyd edok ki, CSF1IPO praymerini ¢ixmaq sartilo, galan bitin
lokuslar genetik parametrlor Uzra bir-birina yaxin gostaricilorlo saciyyslonmislor. Alman gostaricilor
eyni STR lokuslarla bagli aparilan digar todgigatlarla miigayisads bir godor asagidir (Mammadov,
2020; Lahmi, 2009). Bu uygunsuzluq regional forglor vo asason, nimuns saymin azligi ilo
olagadardir.

Cadval 2
STR lokuslari iizra genetik vo mohkomo ekspertiza parametrlori
Praymerlor  Hobs Ho He PIC PE MP DC Pi pHW
D3S1358 0,414 0,586 0,728 0,677 0,275 0,152 0,848 1,208 0,001
D75820 0,552 0,448 0,651 0,577 0,146 0,174 0,826 0,906 0,076
D16S539 0,519 0,481 0,707 0,650 0,172 0,123 0,877 0,964 0.014
THO1 0,267 0,733 0,740 0,701 0,482 0,142 0,858 1,875 0,077
TPOX 0,679 0,321 0,668 0,609 0,073 0,204 0,796 0.737 0,000
CSF1PO 0,833 0,167 0,155 0,147 0,021 0,713 0,287 0.600 0,999

TP

THOL

DFysazxn

D3IsS1358

DI6S530

CSF1PO

0. L | 0.2 0.3 o4 0.5 0.6

PRC

Sakil 2. STR praymerlori Giglin oldo olunan PIC doyari
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Toadgigatda dyranilan lokuslar Ggtin, hamginin mohkama ekspertiza parametrlori hesablanmisdir.
Alt1 lokus arasinda DNT profillarinin tasadifi uygunluq ehtimali (MP) asag1 olub 0,123 (D16S539)
ilo 0,204 (TPOX) arasinda doyismisdir. PE doyari markerin saxta itttham olunan soXsi cinayat
yerinda askar edilmis potensial DNT-nin manbayi kimi istisna etmak gabiliyyatinin, diskriminasiya
glcl (DC) iso markerin bir insanin DNT profilini digar soxsin profilindon ayirmaq qabiliyyatinin
Olcustdur. Tadgigatmizda on yiksok PE doyoari THO1 markeri Gglin (0.482) geydo alinmusdir.
CSF1PO lokusunu ¢ixmagq sortilo, galan praymerlor Ggiin geyds alinmis diskriminasiya qabiliyyati
(DC) 0.8 va yuxari olmus, biitiin lokuslar tigiin kumulyativ DC gostaricisi isa 0.999932071666 toskil
etmisdir. Ataliq indeksinin (PI) on yiiksok giymoti 1.875 olmagla THO1, on asag qiymati iso 0.60
olmagla CSF1PO lokusu t¢lin geyds alinmisdir. Todgiqatimizda olda edilon yiuksok CDC va agagi
CMP (0,000003019037) doyari 6 STR lokusunun fordi identifikasiya va ataliq testi kimi mahkoma
totbiglori Uguin yiiksok doracads informativ oldugunu gostorir. Bels ki, bu gostaricilor tosadufi olaraq
se¢ilmis, gohum olmayan iki insanin DNT profilinin yanlisligla uygun galms ehtimalin1 azaltmagla,
mohkumluq va ya barast hokmlari, hamginin soxsiyyatin toyini zamant DNT siibutlarinin dayarini
artirir.

Todgigatimizdan alds olunmus naticalor STR analizindan istifado edorok populyasiyalarin
genetik mixtalifliyi Uzro getdikco artan todgigatlara 6z tohfasini vermokls, xususilo Azarbaycan
ohalisinin genetik qurulusu haqqinda anlayiglarimizi artirir.

YEKUN

Tadqiq edilon soxslor arasinda STR lokuslari {izra yiiksok genetik variasiya agkar edilmisdir. Altt
STR lokusu iizra alds olunmus allel kombinasiyalar1 vo molekulyar profillor tadqiq olunan biitiin
fordlori bir-birindon doqiq farqlondirmoys vo identifikasiya etmoys imkan verir. Umumilikdo,
CSF1PO praymerini ¢ixmagq sartilo, qalan biitliin lokuslar hom genetik, hom do mahkoma ekspertiza
parametrlari liglin orta va yiiksok giymatlarlo saciyyalonmislor. Butiin lokuslar G¢tin birgs alds edilon
yiksok kumulyativ DC parametri, homg¢inin asagi kumulyativ tesadiifi uygunluq ehtimali 6 STR
lokusunun saxsiyyatin tayini ils alageli bitiin mohkama-tibbi analizlords, o ciimladan mahkumlug va
ya borast hokmlari, ataliq testi, soxsiyyatin taninmasi kimi totbiglordo Ugln yiiksok informativ
oldugunu gostarmakls, tadqiq olunan markerlorin Azarbaycan shalisindo populyasiya tadqigatlart vo
kriminalistik magsadlor iiglin uygunlugunu tosdigloyir.
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N3YYEHHUE I EHETH‘IECKOIZ M3MEHYNBOCTHU U CYJEBHO-3KCIIEPTHBIX
ITIOKA3ATEJIEU 11O HHECTHU STR JIOKYCAM Y HACEJIEHUSA ABEPBAUPKAHA

Cakuna A66ac03a*, Cesaa babaeBa, ’Kansa HacuboBa, baiipam baiipamos, 3eiinaé Mamenona,
Hy6ap Anmena, Bycansa Us3arynnaeBa, 3ympyn Mextnesa, Mexpamk A00acos
Hncmumym cenemuueckux pecypcoé Munucmepcmea Hayku u 06pazo8anus
A3zepbatioscanckou Pecnyonuxu

AHam3 KOPOTKHX TaHAEMHBIX MOBTOPOB (STR) mmpoko wcmomb3yercs B CyneOHO-MEAUIMHCKON U
nonynsuuoHHOW reHetuke. STR WM MUKpocaTeNUTUTHBIE JIOKYCBI COCTOSIT W3 MPOCTBIX IOCIEN0Ba-
TENFHOCTEH TaHAEMHBIX IMOBTOPOB UTMHOM 1-6 HK. B 3TOM HccnenoBaHny MBI IPOBETN TEHOTHITMPOBAHIE C
riomornkio Trectrn STR-mapkepoB, npuHamiexamux cucreme CODIS (D3S1358, D7S820, D16S539, THO1,
TPOX u CSF1PO) B BbeiOOpke u3 30 uwenoBek u3 AszepOaifpkaHa, W NPOaHATM3UPOBAIN Pa3IMYHbIC
TEHETUYECKHE U CY/IeOHO-MEUIIMHCKUE MapaMeTphl TaKue Kak MH(POPMAIIMOHHAS €MKOCTh MMOIMMOP(I3Ma
(PIC), mabmomaemas retepo3urotHocts (HO), oxumaemas rerepo3urotHocTh (HE), BepOsSTHOCTE COBIAICHHS
(MP), xomOuHMpoBaHHas BeposiTHOCTH coBragenus (CMP), muckpumuHaiionHas crocobuocts (PD),
KOMOWHMpPOBaHHas AUCKpUMUHALMOHHAs criocoOHocTh (CPD), unpekc ornosersa (Pl) u cuna uckimoueHus
(PE). Hanbosnbiee kommdecTBo amreneii Hadmozmanocs mt THO1 u TPOX, B To Bpemst kak jokycekl CSF1PO
n D7S820 nokasann HauMeHbITIee KOTMYECTBO ajuIeNel TOJIBKO ¢ TpeMs ayviesisiMu. YacToThl aiieneit st
WCCJICZIOBAaHHBIX JIOKYCOB BapbUPOBAJNCh B MMpokoM jauanazone ot 0,017 mo 0,931. HaGmomaemas
rerepo3urotHocTh (Hos) xonmebamacs ot 0,167 mo 0,733, Torma kak HaOmomaeMasi TOMO3UTOTHOCTE (Hobs)
konebanack oT 0,267 mo 0,833. Oxumaemasi retepo3urotHocts (He) u MHPOpMATHBHOCTH MOIMMOP(H3IMA
(PIC) komebamucey ot 0,155 mo 0,740 u ot 0,147 mo 0,701 coorserctBeHHo. Jlokyc THO1 mumen cambie
Beicokne 3HadeHuss He m PIC, torma xak nokyc CSF1PO STR wumen camble HHM3KHME 3HAa4YeHUs. 3a
nckimodeHreM Jiokyca CSF1PO, ocranbHbie npaiiMephl MOKa3al TUCKPUMHUHAIMOHHYTO criocoOHoCTh (DC)
0,8 wiu BeILIe, a KymynatuBHbIM DC anst Bcex nokycoB coctaBuil 0,999932071666. Bricokoe 3Hauenune CDC
1 Hu3koe 3HaueHne CMP, rmony4eHHbIe B HAIlleM HCCIICIOBaHHH, YKA3bIBAIOT Ha BBICOKYIO HH(POPMATUBHOCTh
mectn STR-1mokycoB misi cyneOHO-MEAUIIMHCKIX TNPHIOKEHUH, TaKUX Kak JaKTHJIOCKONHPOBAaHWE U
TECTUPOBAHKE Ha OTIOBCTBO. [loydyeHHbIe pe3yabTaThl MOATBEPKAAIOT 3PPEKTUBHOCTh H3YUEHHBIX JIOKYCOB
JUTSL TTOTTYJISTIIMOHHO-KPUMUHAITCTHYECKUX TIeJIeH B a3epOaiipkaHCKOM Oy JISIHH.

Knrouesvie cnosa: STR, cyoebnas sxcnepmusa, 0akmuioCKOnUs, 2eHemuyeckas 8apuays

STUDY OF GENETIC VARIATION AND FORENSIC PARAMETERS ON SIX STR LOCI
IN THE AZERBAIJANI POPULATION

Sakina Abbasova’, Sevda Babayeva, Jala Nasibova, Bayram Bayramov, Zeynab Mammadova,
Nubar Aliyeva, Vusala lzzatullayeva, Zumrud Mehdiyeva, Mehraj Abbasov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Short tandem repeat (STR) analysis is a widely used method in forensic and population genetics. STR or
microsatellites are comprised of short sequences of tandemly repeated nucleotides, typically ranging from 1 to
6 base pairs in length. In this study, we performed genotyping with six STR markers belonging to the CODIS
system (D3S1358, D7S820, D16S539, THO1, TPOX, and CSF1PO) in a sample of 30 individuals from
Azerbaijan, and analyzed various genetic and forensic parameters, such as polymorphism information content
(PIC), observed heterozygosity (Ho), expected heterozygosity (He), matching probability (MP), combined
matching probability (CMP), discriminatory power (PD), combined discriminatory power (CPD), paternity
index (PI) and exclusion power (PE). The highest number of alleles was observed for THO1 and TPOX, while
the CSF1PO and D7S820 loci showed the lowest allele numbers with only three alleles. The allele frequencies
for the studied loci exhibited a wide range of variation, spanning from 0.017 to 0.931. The observed
heterozygosity (Ho) ranged from 0.167 to 0.733, while the observed homozygosity (Hobs) showed variation
between 0.267 and 0.833. Expected heterozygosity (He) and polymorphism information content (PIC) ranged
from 0.155 to 0.740 and 0.147 to 0.701, respectively. The THO1 locus had the highest He and PIC values,
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while the CSF1PO STR locus had the lowest. Excluding the CSF1PO locus, the remaining primers showed a
discrimination capacity (DC) of 0.8 or higher, and the cumulative DC for all loci was 0.999932071666. The
high CDC and low CMP value obtained in our study indicate high informativeness of six STR loci for forensic
applications such as fingerprinting and paternity testing. The results confirm the effectiveness of the studied
loci for population studies and forensic purposes in the Azerbaijani population.

Keywords: STR, forensic, fingerprinting, genetic variation
Capa taqdim etmigdir: Aybaniz Oliyeva, b.e.d., dosent
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MORKIiO SINDROMLU SIBSLORDO 9LAVO UC iRSi XOSTOLIYIN
GEN MUTASIYALARI

SEVDA OLIiZADO", ELXAN ROSULOV?

1Azarbaycan Tibb Universitets, Baki, AZ1022, Somad Vurgun Kig., 167
alizadasevda@yahoo.com

2Genom Klinik Laboratoriya, Baki, AZ1025, Markazi Bulvar kiig.,, 3
dr.rasulovelkhan@gmail.com

Valideynlari ikinci doracali gan qohumu olan ailonin iki miixtalif cinsli usaqlarmn tibbi-genetik
miiayinosi zamani, onlarda Morkio sindromunun (Mukopolisaxaridoz IV tip) olmasindan siibha
yarandiZma gora ailonin genetik miiayinosi aparilmisdir. Tadqigat moaqsadilo ails iizvlsrindon
gotiiriillmiis kapilyar vo ya venoz qan istifado edilmisdir. Qan xisusi DBS (Dry Blood Sample)
kartlarmma hopdurulub quruduldugdan sonra laboratoriyaya gondorilmisdir. Diagnostika moaqsadils
galaktozamin (N-asetyl)-6-sulfataza fermentinin aktivliyi mass-spektrometriya vo DNT analizi iso NGS
(Next Generation Sequencing) metodlar: ilo aparilmisdir. Valideynlordo qalaktozamin (N-asetyl)-6-
sulfataza fermentinin defisiti miiayyon edilmisdir. Probandda iss bu fermentin aktivliyinin tam defisiti -
0,1 (LOD) pmol/L/h tayin edilmisdir. Belo ki, fermentin aktivliyinin anada - 1,0 (LOD) pmol/L/h, atada
- 0,9 (LOD) pmol/L/h, olmasi toyin edilmisdir (N > 2,0 pmol/L/h). Probandin sibsinda do valideynlorindd
oldugu kimi, fermentin heteroziqot irsiyyat tipi toyin edilmisdir vo fermentin aktivliyi - 1,1 (LOD)
pmol/L/h miqdarda olmusdur. Probandin 6ziindo bu mutasiya homoziqot voziyystds olmusdur.
Beloaliklo, ailodo GALNS geninin NM_001323544.1: ¢.1283A>G p.GIn428Arg mutasiyasi identifikasiya
edilmisdir. Bu gen autosom ressesiv irsiyyat tipino aid olmusdur. GALNS geninin NM_001323544.1:
€.1283A>G p.GIn428Arg mutasiyas1 patogenlik Kklassifikasiyasina asason sinif 1-o aid edilir. Bundan
basqa, proband va bacis1 fenilketonuriya xastaliyinin PAH NM_000277 (OMIM®: 261600) geninin,
Ailovi Febril Toplam 4 xastoliyinin ADGRV1 NM_032119.4 (OMIM®: 604352) geninin vd Beyindd
domir toplanmasi neyrodegenerasiya 2a xastaliyinin PLA2G6 NM_003560.4 (OMIM®: 610217) geninin
heteroziqot dasiyicilari oldugu askar edilmisdir. Demali, sibslorin har ikisi eyniliklo dord miixtalif irsi
xastoliyin patoloji genlorini dasiyir. Ancaq ADGRYV1 geni, identifikasiya edilmis digor genlordan forqli
olaraq autosom dominant irsiyyot tipino aiddir. Beldliklo, tadqiqatlar noticasindo askar edilmis
xastaliklor, onlarin molekulyar saviyyada tadqgigatlar: vo aldo edilmis naticolor Respublika ohalisi iiciin
yenidir. Maqsadimiz galocokds genetik tadqiqatlarimizin daha ¢ox ohalini shats etmasi, aldo edilmis
naticolari irsi xastaliklorin diagnostikasinda, profilaktikasinda vo miialicasinds totbiq etmokdir.

Acar sozlar: Morkio sindromu, mukopolisaxaridoz 1V tip, galaktozamin (N-asetyl)-6-sulfataza, GALNS,
PAH, ADGRV1, PLA2G6

GIRIS

MPS IVA tipi lizosom toplam xastoliklor qrupuna aiddir. Xostolik ilk dofa 1929-cu ildos
uruqvayl pediatr Luis Morkio (1867-1935) va ingiltorali rentgenoloq Ceyms Freydsford (1888-
1961) torofindon tosvir edilmisdir (Agnieszka Jurecka et al., 2015; Harsh Sheth et al., 2022).
Mukopolisaxaridoz IVA tipi (MPS IVA: Morkio A sindromu) galaktozamin (N-asetyl)-6-sulfataza
geninin (GALNS, OMIM®: 612222) homoziqot vo ya ikiqat heteroziqot irsiyyot tipindo 6zilinii
biruzs verir. GALNS geni 16 sayli xromosomun uzun ¢iyninds yerlosir (16q24).
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Kliniki olaraq skeletin osason do dos gofosinin agir deformasiyast miisahido edilir. Digor
mukopolisaxaridozlardan forqli olaraq mukopolisaxaridoz IV tipindo intellektin geriliyi, goziin
buynuz gisasmin bulanmasi, hepatosplenomegaliya miisahido edilmir. Hiiceyro daxilindo keratan
sulfat vo xondratin-sulfatin, yani qlikozaminoqlikanlarin toplanmasi bag verir. Bu iso xastalords qisa
boyluluq, skelet anomaliyalari, nevroloji doyisikliklora sabab olur. Kliniki cohatdon xastolik agir vo
yiingiil ola bilor. Xostoliyin agir kliniki formalarinda xastolor, adoton 20-30 yasina kimi yasayirlar
(Mugen Terzioglu, 2002).

MPS IVA mukopolisaxaridoz xastaliklori arasinda on nadir tesadiif olunanidir. Mukopolisa-
xaridozun bu tipinin tosadiif olunmasi hagda doqiq molumat yoxdur. Toxminon 200000-300000
saglam yeni dogulmusun birindo tosadiif edilir. Olkalor iizro MPS xostoliyinin biitiin tiplorinin
tosadiif edilmo tezliyi asagidaki kimi izlonilir. Belo ki, ABS-da 100000 yeni dogulmusdan 0,9;
Polsada 1,8; Yaponiya vo Isvegdo 1,563; isvegrodo 1,45-i MPS ilo diinyaya golmisdir. Xostoliyin
nadir olmasina baxmayaraq hor bir xastonin miialico vo bdyiik gaygiya ehtiyaci var (Agnieszka
Jurecka et al., 2015; Yana Puckett et al., 2021).

Fenilketonuriya (Hiperfenilalaninemiya, FKU, OMIM®: 261600) fermentopatiyalara aid olan
irsi miibadilo xastaliyidir. Xastaliyin sababi fenilalanin amintursusunun miibadilesinin pozulmasidir.
Normada PAH geni fenilalanin-4-hidroksilaza fermentini sintez edir. Ferment do 6z novbasinds L-
fenilalaninin tirozino ¢evrilmosini katalizo edir. Fenilalanin ovoz edilmoz amintursu olaraq ziilallarin
sintezindo, qalxanabonzor vozinin tiroid hormonlarmin: adrenalinin vo melaninin sintezindo istirak
edir. PAH genindo bas vermis mutasiyanin naticasi olaraq fenilalanin-4-hidroksilaza fermentinin
foaliyyoti pozulur, naticodo qida ilo orqanizmo daxil olan fenilalanin metabolizmo ugramayaraq
orqanizmdo toplanir. Fenilalaninin pargalanmasinin alternativ yollarinin aktivlogmasi, naticado
toxumalarda toksiki mohsullarin - fenilpiroiizim tursusunun, fenilsiid tursusunun vo digor keton
tursularinin  toplanmasma sobob olur. PAH geni 12 sayli xromosomun uzun ¢iynindo yerlogir
(12.923), irsiyyot tipi autosom-resessivdir. FKU Xastaliyinin geni kegon asrin 60-c1 illorindon
baslayaraq intensiv sokildo todqiq edilmokdadir (PAH, Gene ID: 5053) (Alibakhshi et al., 2022;
Hosseini E et al., 2022).

ADGRV1 NM 032119.4 (OMIM®: 604352). Ailovi Febril Toplam 4 G-ziilal qosma reseptorun
esitmo vo gormonin inkisafinda vacib ohomiyyoti var. Miirokkob metabolizmin naticosi olaraq
adenozin monofosfatin sintezini, hiiceyradaxili ziilallarin naglini vo metabolozmini tomin edorok
stimiik toxumasinin sintezinds istirak edir. Genin irsiyyat tipi autosom-dominantdir (AD) (Leng et
al., 2022).

PLA2G6 NM_003560.4 (OMIM®: 610217). Beyindo domir toplanmasi neyrodegenerasiya 2a
geninds bas vermis mutasiya bir-biri ilo davaml {i¢ fenotipa kliniki vo rentgenoloji doyisikliklara
sobab olur. Xastolik 6 aydan 3 yasina kimi 6ziinii aqli psixomotor vo ozalo zaifliyi ilo biruzs verir.
Xostaliyin irsiyyat tipi autosom-resessivdir (AR) (Al-Maawali et al., 2016).

Tadgigat isinin moqsadi kliniki gdstariciloro asason bir ailonin iki usaginda mukopolisaxaridoz
xastoliyinin olmasi siibhasing asason homin xasts usaqlarin genetik miiayinasi olmusdur.

MATERIAL VO METODLAR

Azorbaycan Respublikasinin rayonlarindan birindo ailonin tibbi-genetik moslohatlogmosi zamani
irsi xostolikdon siibhali olan iki sibs: 10 yash oglan vo 8 yash qiz miioyyon edilmigdir. Xosto
usaqlarin valideynlori ikinci dorocali gan qohumu olmusglar. Ailo iizvlori iiglin nasil agaci tortib
edilmis, hokim-pediatr vo hokim-genetikin baxis1 aparilmisdir. Miitoxassislarin noticalorine asason
usaqlarin  hor ikisindo lizosom toplam xostoliyi olan mukopolisaxaridozun olmasi giibho
dogurmusdur. Daha doqiq olsaq, miitoxassislor xastolorin klinikasina asason, hamin xosto usaqlarda
mukopolisaxaridoz IVA tipinin olmasini ehtimal etmislor.

Morkio sindromunun ilkin ferment diagnostikasini aparmaq mogsadilo galaktozamin (N-asetyl)-
6-sulfataza fermentinin aktivliyi mass spektrometriya tisulu ilo toyin edilmisdir. Har iki usaqdan 2 ml
hacmli periferik qan gotiiriilmiis vo torkibinds EDTA antikoaqulyant1 olan sinaq siisesine slava
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edilmisdir. Probandda homin fermentin 0, ailonin digor {izvlorindo iso onun zoif aktivliyi askar
olunmusdur. Spektrometriya ABS -nin Nanalysis sirkatinin yeni nasil kompakt NMR spektrometr -
60PRO vasitosilo hoyata kegirilmisdir.

Diagnozu tesdiqlomok iiciin DNT soviyyasindo genetik analizo miiraciot edilmisdir. DNT
soviyyasindo GALNS geninin ardicilligt NGS metodu (Next Generation Sequencing) ilo toyin
edilmisdir. DNT izolyasiyasi {i¢lin Almaniya istehsalat1 olan QIAamp DNA Blood mini kit istifads
edilmisdir. Analiz ABS -nm [llumina sirketinin MiSeq Illumina cihazinda tortib edilmis paneldo
aparilmisdir. Panelo : GALNS, IDUA, GALC, SUMF1, GAA, GUSB, GBA, GLB1, ARSB, PAH,
SMPD1, ADGRV1 va PLA2G6 genlari daxil edilmisdir. Burada asagidakilardan: kit - Lysosomal
Storage Disease Kit, Celemics; Analiz Platformasi - MiSeq Sequencing, illumina; Analiz programi -
SEQ tohlili platformasi, GENOMIZE (http://seq.genomize.com/), GRCh37(h19) istifads olunub.

Genlorin kodlagdirma bolgolorinin (intronik, 5' vo 3' UTR istisna olmagla) 99%-don ¢coxu an azi
50x oxuma doarinliyi ilo arasdirilmigdir. Toqribi oxuma dorinliyi 1559 oxunmadir. Ekzon - intron
kegidlori (£10bp) analizo daxil edilmisdir. Almman molumatlarin patogenlik tosnifati “ACMG
Guideline”-a uygun olaraq apartlmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

A.A. probandin ailo iizvlorinin hokim-genetik vo hokim-pediatrin istiraki ilo miiayinosi
aparilmuis, titoxassislarin kliniki-genealoji miiayinosine asasan ailonin har iki usaginda irsi xostaliyin
olmasi siibhosi yaranmisdir. Usaglarin valideynlori ikinci dorocoli qohumdurlar. Belo ki,
valideynlorin analart dogma bacidirlar. Usaqlar miixtolif cinsli 10 yash oglan (13.02.12) vo 8 yash
qiz (15.04.2014) dir. Oglan cinsli probandin (A.A.) bas1 yeka, iiz cizgilori kobud, boyu qisa, dos
qofosi qisa vo deformasiyaya ugramig, onurga siitununda skolioz miisahido edilmisdir. Morkozi sinir
sistemindo kognitiv doyisiklik askar edilmisdir. Probandin bacisinda xostoliyin klinikas1 daha
yumsaq olmusdur. Hokimlarin fikrinca, xasto usaqlarin klinikas1 mukopolisaxaridoz lizosom toplam
xostaliyinin IVA tiping, yoni Morkio sindromuna banzomisdir. Ilk névbado ferment soviyyasinda
xastoliyin diagnozunu doagqiglosdirmok mogsadilo galaktozamin (N-asetyl)-6-sulfataza fermentinin
aktivliyi hor iki usagda vo valideynlorinds toyin edilmisdir. Toadqigat iiciin gan DBS (Dry Blood
Spot) filtir kagizlarina hopdurulmusdur vo quruduqdan sonra laboratoriyaya gonderilmisdir.
Qalaktozamin (N-asetyl)-6-sulfataza fermentinin aktivliyinin tadqiqinin noticalori 1 sayli cadvaldo
verilmigdir.

Cadval 1
Qalaktozamin (N-asetyl)-6-sulfataza fermentinin aktivliyinin naticalori.

Aild Natico Genotip Interpretasiya Metod
Proband 10 0,1 (LOD) umol/L/h Homozigot Patogen Mass
yash oglan LOD = limit of detection spektrometriya

N > 2,0 umol/L/h
Sibs 8 yash qiz 1,1 (LOD) umol/L/h Heterozigot Patogen Mass
LOD = limit of detection spektrometriya
N > 2,0 umol/L/h
Ana 1,0 (LOD) umol/L/h Heterozigot Patogen Mass
LOD = limit of detection spektrometriya
N > 2,0 umol/L/h
Ata 0,9 (LOD) pmol/L/n Heterozigot Patogen Mass
LOD = limit of detection spektrometriya
N > 2.0 umol/L/h
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Qalaktozamin (N-asetyl)-6-sulfataza fermentinin tam defisiti probandda toyin edilmisdir - 0,1
(LOD) pumol/L/h (N > 2,0 umol/L/h). Ailanin digar iizvlerinda: fermentin aktivliyinin heterozigot
soviyyasinda defisiti askar edilmisdir: sibs - 1,1 (LOD) pumol/L/h, ana - 1,0 (LOD) pumol/L/h, ata -
0,9 (LOD) umol/L/h.

Probandda ferment soviyyasindo MPS IVA - Morkio sindromu tosdiglonmisdir. Probandin
fotosu 1 sayl sokildo gostorilir. Ferment soviyyasinds qoyulmus ilkin diagnozu daqiqlosdirmok {igiin
GALNS geninin molekulyar diagnostikasi aparilmigsdir. DNT sekvens analizinin naticosi 2 sayli
cadvalds verilmisdir. NGS metodunun naticaloring asason probandda dord xastaliyin patoloji genetik
doyisikloyi identifikasiya edimisdir: GALNS, PAH, ADGRV1 vo PLA2G6.

Sakil 1. MPS IVA - Morkio sindromlu pasientin sokili

Cadval 2
Probandin molekulyar genetik analizinin naticalori
Gen Mutasiya Genotip Variant Xastalik irsiyyot
tipi
GALNS NM_001323544.1: ¢.1283A>G Homoziqot Sinif 1 MPS IVA
p.GIn428Arg OMIM®:
253000 AR
PAH NM_000277.3: Heterozigot Sinif 1 FKU
.1066-11G>A OMIM®:
261600 AR
ADGRV1 NM_032119.4: c.746811G>A Heterozigot Sinif 1 OMIM®:
p.Ala2490 Thr ekzon 33 604352 AD
PLA2G6 NM_003560.4: Heterozigot Sinif 1 OMIM®:
€.2162T>C p.Val721 Ala ekzon 610217 AR
15

GALNS geninin 1283-cii vaziyyatinds adenin nukleotidi quaninls avaz edilmasi Morkio (MPS
IVA) sindromuna uygundur. Valideynlor gohum olduglarindan eyni mutasiya homoziqot voziyystdo
olmusdur (c.1283A>G, OMIM®: 253000). Gendo bas vermis mutasiyanin noticasikimi, biosintez
olunan ziilalin 428-ci vaziyyestindo qlisin amintursusu argininlo ovoz olunur (p.Gln428Arg). Ailonin
digor tizvlorindo mutasiya heteroziqot voziyyatindo olmusdur (c.1283A>G: p.GIn428ArQ).
Azarbaycan Respublikasinin shalisinds ilk dofs olaraq bizim torafimizdon 2018-2022-ci illor arzindo
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mukopolisaxaridoz  lizosom toplam xostoliklorinin ~ populyasiya tadqiqatlart  aparilmigdir.
Mukopolisaxaridoz askar olunmus xastolor Moarkazi Rayon Xostoxanalarinda geydiyyatda olan irsi
xostolikli usaqglarin miiayinosi zamani agkar edilmisdir. Aparilan populyasiya todgiqatlarinda
mukopolisaxaridoz xastoliyinin digoer tiplori ilo yanast Morkio sindromu (MPS IVA) da bizim
torafimizdan askar edilib vo genetikasi 6yronilmisdir (Alizada et al., 2022; Alizada, et al. 2022)

2 sayh sokilds probandin GALNS genindo askar edilmis c.1283A>G mutasiyasinin sekvens
analizinin noticasi verilmisdir.

GALNS geninin ¢.1283A>G: (p.GIn428Arg) mutasiyasinin Azerbaycan Respublikasinin
qgonsular1 olan Tiirkiys vo Iranim ohalisindo tesadiif edilmasi hagda molumat aldo olunmamisdir.

Yaponiya vo Isvecdo MPS xostoliyi todqiqolunaraq, digor dlkolor ilo miiqayise edilmisdir.
Yaponiya {izro noticolor 1982-2009-cu illor arasinda aparilmis vo 469 xosto askar edilmisdir.
Xostaliyin tezliyi 1,53:100000 yeni dogulmus olmusdur. On yiiksak tezlik 0,8 MPS II (309900) ticiin
miloyyon edilmisdir. Bu da biitin MPS xostolorinin 55%-ni togkil etmisdir. MPS I (OMIM®:
607014), MPS 11l (OMIM®: 252900), MPS IV miivafiq olaraq, 15%, 16% va 10% olmusdur. MPS
VI (OMIM®: 253200) vo MPS VII (OMIM®: 253220) tiplorino daha az tosadiif olunmus- har biri
1,3% toskil etmisdir.

Isvecrada 34 il arzinda (1975-2008) aparilmis retrospektiv epidemioloji tadgiqatlar zaman1 MPS
diagnozlu 41 sag xasto miioyyon edilmisdir. Toxminan 100000 sag yeni dogulmusdan 1,56-i MPS
diagnozlu olmusdur. Yiiksok tezlik MPS II {igiin 0,46 olmusdur ki, bu biitiin MPS xastolorinin 29%-
ni togkil etmigdir. Miivafiq olaraqg MPS I, MPS III vo MPS 1V 12%, 24% va 24% toskil etmisdir.
Yapon populyasiyasinda oldugu kimi burada da MPS VI vo MPS VII tiplori azliq togkil etmisdir. Bu
tiplorin miivafiq olaraq miqdar1 7,2% va 2,4%-o barabar olmusdur.
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Sakil 2. GALNS geninds c.1283 A>G mutasiyasiin sekvens analizi
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Yiiksok tezlikdo Yaponiya populyasiyasinda tosadiif edilon MPS II Sorqi Asiya ilo miigayiso
edila bilar. Sorqi Asiyada MPS II-nin tosadiif olunma tezliyi biitiin MPS diaqnozlu xastalarin 50%-ni
toskil edir. Burada MPS II-nin tosadiif olunma tezliyi Almaniyada, Simali Irlandiya, Portuqgaliya vo
Niderlandda oldugu kimi yiiksokdir. Qeyd edilmalidir ki, adi ¢okilon dévlotlordo MPS-in digor
tiplorinin tezliklori do yiiksokdir (Agnieszka Jurecka et al., 2015; Harsh Sheth et al., 2022; Miigen
Terzioglu, 2002; Cinar et al., 2022; Yana Puckett et al., 2021).

Ikinci mutasiya fenilketonuriya miibadilo xostoliyinin (FKU) PAH genindo heteroziqot
vaziyyatds identifikasiya edilmisdir (NM_000277.3: ¢.1066-11G>A).

Italiya ohalisindo identifikasiya edilmis 18 miixtolif mutasiya {imumi mutasiyalarin 75%-ni,
Almaniyanin conubunda 70%-ni, qarbinds 76%-ni, sorqinds 68%-ni, isve¢do 63%-ni, Danimarkada
68%-ni, Polsada 60%-ni vo Bolgariyada 60%-ni togkil etmisdir. Lakin identifikasiya edilmis
mutasiyalar arasinda PAH geninin ¢.1066-11G>A mutasiyasi agkar edilmomisdir. PAH geninin
€.1066-11G>A mutasiyas1 Iranin iki vilayatinds yasayan ohali arasinda askar edilmisdir (Hosseini et
al., 2022).

Rusiya Federasiyasinin Rostov vilayatindo aparilmis epidimioloji todqiqatlar zamani agkar
edilmis 131 pasientin genetik miiayinasi aparilmig, PAH genin 40 miixtalif mutasiyasi (49 genotip)
identifikasiya edilmisdir (Amelina et al., 2016). PAH geninin mutasiyalar1 digor gen mutasiyalari
kimi, bir ¢ox insan populyasiyalari ii¢iin iimumi, konkret populyasiya iigiin xarakterik vo nadir-ailovi
xarakter dasiyir.

Hosseini E. vo homkarlar1 (2022), Alibakhshi vo homkarlar1 (2022) Iranin Giiliistan va
Mazandaran vilayotlorindo FKU miibadilo xostoliyinin populyasiya todqigatlarini aparmislar.
Miiolliflora asason Iran ohalisinde FKU xoastoliyi toxminon 100000 yeni dogulmusdan 6-da tosadiif
edilir. Simal vilayatlorinds xostoliyin tezliyi 0,0015%; conubda 0,02%-dir. Iramin Giiliistan vo
Mazandaran vilayotlorindo 33 ailodon olan 66 xosto usaq DNT soviyyasindo genetik miiayino
edilmisdir (9 ailo Giiliistandan, 24 ailo Mazandarandan). PAH geninin 26 miixtolif mutasiyasi
identifikasiya edilmisdir. Dord mutasiya: 1VS10-11 (c.1066-11G>A), ¢.727C>T (p.Arg243X),
c.898G>T (p.Ala300Ser) vo c.601C>T (p.His201Tyr) Mazandaran vilayatindo askar edilmis
mutasiyalarin 37,48%-ni toskil etmisdir. Giiliistan vilayatindo IVSIO-11 (¢.1066-11G>A), c.722delG
(p.Arg241fs), c.842C>T (p.Pro281lLeu), and IVSII+5 (G>A) mutasiyalarinin tezliyi 58,57%
olmusdur.

Tiirkiyo ohalisindo PAH geninin ¢.1066-11G>A mutasiyas1 yliksok tezlikdo askar edilmisdir.
Cinar M. vo homkarlari (2022) Tiirkiyods apardiglari epidemioloji todqiqatlara osason genetik tosdiq
edilmis FKU xostalorinin 9,4%-i €.1066-11G>A (splaysinq) mutasiyamin payina diismiisdiir. Bu
mutasiya - €.1066-11G>A FKU xostoliyinin klassik klinikasina sobob olur. Oztirk F.N. vo
hamkarlari (2022) Tiirkiyads 433 FKU diaqnozlu pasientlorin PAH geninin molekulyar todqigi NGS
(New Generation Sequencing) metodu ilo aparilmigdir. Agkar edilmis bes mutasya: IVS1011G>A,
p-R261Q, p.A300S, p.A403V vo p.T380 identifikasiya edilmis biitiin mutasiylarin 45,9%-ni toskil
etmigdir. Yeni doqquz mutasiya agkar edilmisdir. Bunlar: p.A34V, K73Qfs*4, R157H, R261S,
p.T2661, p.S310P, T328A, p.F3511 vo K363N mutasiyalaridir.

Cinin Fujian oyalstindo askar edilmis 93 FKU xostosinido fenilalanin hidroksilaza geninin
(PAH) mutasiyalarinda fenotip-genotip korrelyasiyas1 todqiq edilmisdir. Askar edilmis 44
pasiyentdon 5-do yeni mutasiya identifikasiya edilmisdir. U¢ mutasiya c¢.158G>A p.(Arg53His)-
18,03%; ¢.721C>T p.(Arg241Cys)-14,75% vo ¢.728G>A p.(Arg243Gln)-7,65% identifikasiya
olunmus timumi mutasiyalarin 40,43%-ni togkil etmisdir. Cinin shalisindo 1VS10-11 ¢.1066-11G>A
mutasiyasi toyin edilmomisdir (Zhou et al., 2022).

Bizim todqiqatlara osason probandda A.A. GALNS geninin NM_001323544.1: ¢.1283A>G
p.GIn428Arg mutasiyast homoziqot voziyyotdo identifikasiya edilmisdir. Mutasiya patogenlik
klassifikasiyasina asason sinif 1-o aid edilir. Probanddan farqli olaraq bacisinda GALNS geninin
heteroziqot dastyiciligi toyin edilmisdir. Sibslorin hor ikisinin do eyniliklo PAH NM 000277
(OMIM®: 261600), ADGRV1 NM 032119.4 (OMIM®: 604352) vo PLA2G6 NM 003560.4

133


https://www.ncbi.nlm.nih.gov/pubmed/?term=Jurecka%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25472774
https://pubmed.ncbi.nlm.nih.gov/?term=Sheth%20H%5BAuthor%5D
https://www.researchgate.net/profile/Mugen-Terzioglu
https://www.researchgate.net/profile/Mugen-Terzioglu
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puckett%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=34051828

ETN Genetik Ehtiyatlar Institutunun Elmi Osarlaori, Cild XII, Ne 1 (2023)

(OMIM®: 610217) genlorinin heteroziqot dastyicilart olmasi agkar edilmisdir. ADGRV1 geni
identifikasiya edilmis digor genlordan forqli olaraq AD irsiyyet tipina malikdir.

Moqalado askar edilib arasdirilan genlor vo aldo edilmis genetik molumatlar Respublika ohalisi
ticiin yenidir. Moagsadimiz, golocokds genetik todgiqatlarimizin daha ¢ox ohalini ohato etmosi vo aldo
edilmis noticalori irsi xastaliklorin profilaktikasinda praktikaya totbiq etmokdir.

YEKUN

Belolikls, Morkio sindromlu lizosom toplam xostolikli pasientdo GALNS geninin
(NM _001323544.1: ¢.1283A>G p.GIn428Arg) missens mutasiyast homoziqot voziyyotdo agkar
edilmisdir. Tk dofs olaraq azorbaycanh pasientds Ailovi Febril Toplam 4 xastoliyinin ADGRV1
NM 032119.4 vo beyindo domir toplanmasi neyrodegenerasiya 2a PLA2G6 NM_003560.4
xastoliyinin gen mutasiyalari identifikasiya edilmisdir. Probandin valideynlorinin reproduktiv yas
haddini nazors alaraq, ndvbati hamilolikdo aldo edilmis genetik naticolors asason doliin 8-10 hoftolik
inkisaf dovriinds xoriosentez lisulu ilo prenatal diagnostikasi planlagdirilir.
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JOIOJIHAUTEJIBHBIE TP MYTAIIUU HACJIEJICTBEHHBIX 3ABOJIEBAHUI
Y CUBCOB C CUHIPOMOM MOPKHO

Ceaa Ammsaze’, diabxan Pacyinos’
Y Usepbaiioocanciuii Meduyunckuii Ynusepcumem
2
Knunuueckas nabopamopus I 'enom

Lenpio HammMx HCCIEAOBaHWN OBLIO MPOBECTU MOJEKYISPHO-TEHETHYECKHE HW3YUCHHUS NIBYX HeTel
pa3HOTO TONia ¢ TMOJO3PEHHEM Ha JIM30COMHYIO OOJIe3Hh HAKOIUICHHWS, TOUHEee Ha MyKomoiucaxapuaos IV
tuna (cuaapoM Mopkuo). Jlis uccrenoBaHuii NCTIONB30BATN KAWUIIPHYIO WM BEHO3HYIO KPOBb, B3ATYIO Y
uynieHOB cembd. [locne 3amaumBaHus KpoBM B croenuaibHbix kaprax DBS (Dry Blood Sample) u
BBICYIIMBAaHHUA €€ OTHPAaBIUIM B JabopaTopuio. B [IMarHOCTWYeCKMX NEsX aKTMBHOCTH (epMeHTa
rajgakro3amMuH (N-areTun)-6-cyibdarassl aHAIM3UPOBAIM METOAOM Macc-crekrpomerpud, aHanmm3 JHK
npoogumu  MetonoM NGS (New Generation Sequencing), HYKJICOTHAHYIO MOCIEIOBATEIbHOCTh T'eHA
GALNS onpenensuin  MeTonoM cekBenupoBanus. Jledurmr depmenta ramakrozamu (N-amerwn)-6-
cynbdarasbl ONpeeNsuics Y BCEX WICHOB ceMbH. VcciemoBaHusi TOKa3and TONHBIA Jedunut (epmeHTa
ranakrozamuH (N-aretun)-6-cyabgarasa y npobanma - 0,1 (LOD) umol/L/h (N > 2,0 umol/L/h). Dto
yKa3bIBaeT Ha TO, YTO JaHHAS MyTalus ObLIa TOMO3UTOTHON y caMoro rpodanna. [ Apyrux 4ieHOB CEMbH
ObLT onpenerieH aehuMT GepmMeHTa Ha ypoBHe retepo3upot: cuoe - 1,1 (LOD) umol/L/h, mats - 1,0 (LOD)
umol/L/h, orerr - 0,9 (LOD) pmol/L/h. B ormmume or mpobanma, Bce WICHBI €ro CEMbH OKa3allHCh
rerepo3uroTHeiMu HocutelsiMu reHa GALNS. Jlns rena GALNS romo3uroTHast MyTanusi ornpeesieHa Kak
NM_001323544.1: ¢.1283A>G p.GIn428Arg. Tlo knaccudukanuy MaToreHHOCTH 3Ty MYTAIMIO OTHECIH K
narereHHoMy kiaccy 1. Kpome storo, 06a crbca nMenn oJJMHaKOBBI YPOBEHb T€TEPO3UTOTHOCTH TI0 TeHaM
PAH NM 000277 (OMIM®: 261600), ADGRV1 NM 0321194 (OMIM®: 604352) u PLA2G6
NM 003560.4 (OMIM®: 610217). CnenoBateibpHo, 00a crOca B paBHOM CTEIEHH HECYT MAaTOJOIMYECKUE
TeHBI YeThIPEX Pa3HBIX HACJIeJCTBEHHBIX 3a0oneBanmii. 3zydyenne rena ADGRV1 3aBepiieHo v OH B OTIIHUHE
ot npyrux reHoB umen AJl Tumn HacnenoBanus. H(oOpManys 1Mo TeHeTHIECKOMY H3YUeHHUIO, IPUICTaBIeHHAs
B JTOH CTaTbe, COBEPILEHHO HOBAas Ui HaceneHus AsepOaiimkanckon PecryOnmku. Harma mienms oxXBaTuTh
OobIlie HaceNIeHHS B HAIIMX TEHETUUECKUX UCCIEOBAHUSX ISl HCTIONb30BaHHS TIOJyYEHHBIX PE3yJIbTaTOB B
TUTAHUPOBAHUH TIPO(MITAKTHYECKON pabOTHI ¥ JISUSHHS TTAI[IEHTOB.

Knrouesvie cnosa: cunopom Mopkuo, mykononucaxapuoos mun 1V, canakmosamun (N-ayemun)-6-
cynopamasa, GALNS, PAH, ADGRV1, PLA2G6
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THREE MORE INHERITED GENE MUTATIONS IN SIBS WITH MORQUIO SYNDROME

Sevda Alizada'", Elkhan Rasulov?
'Azerbaijan Medical University
’Clinical laboratory Genom

The aim of the study was to carry out molecular genetic examination for two different gender sibs
suspects for mucopolysaccharidosis lysosomal storage disease. Material for that study was venous blood
samples from two patients and their parents absorbed and dried on DBS (Dry Blood Spot)
cards.Galactosamine(N-asetyl)-6-sulfatase enzyme activity was analysed with mass-spectroscopy method.
DNA analysis was done with NGS (New Generation Sequencing) method as well as GALNS gene was
sequenced. Deficiency of galactosamine (N-acetyl)-6-sulfatase enzyme was determined in all family members.
Study revealed full deficit of galactosamine-6-sulfatsulfatase enzyme activity for the proband - 0.1 (LOD)
umol/L/h (N > 2.0 umol/L/h). The activity of the enzyme was consistent with the homozygous inheritance
type of gene. For other family members deficit of enzyme activity was found out on the level of heterozygotes
as: sibs - 1.1 (LOD) umol/L/h, mother - 1.0 (LOD) pumol/L/h, father - 0.9 (LOD) umol/L/h. GALNS gene
homozygote mutation was identified as NM_001323544.1: ¢.1283A>G p.GIn428Arg. According to the
patogenity classification this mutation was class 1 patogenic. Differing from the proband his sister was
identified as a heterozygous carrier of GALNS gene. In addition, the proband and his sibling had the same
heterozygous carrier level for phenylketonuria gene PAH NM_000277 (OMIM®: 261600), Familial Febrile
Total 4 gene ADGRV1 NM_032119.4 (OMIM®: 604352) and Brain iron accumulation neurodegeneration 2a
gene PLA2G6 NM_003560.4 (OMIM®: 610217). Therefore, both sibs equally carry the pathological genes of
four different hereditary diseases. ADGRV1 gene identification was completed and being different from other
genes showed AD inheritance type. Information on genetic studies presented in the article is newest for the
Azerbaijan Republic population. Our goal is to cover more population with our genetic studies to use the
obtained results for planning preventive and healing work.

Keywords: Morquio syndrome, mucopolysaccharidosis type IV, galactozamine (N-acetyl)-6-sulfatase,
GALNS, PAH, ADGRV1, PLA2G6
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YUMSAQ BUGDA DONIND® COROKBISIRMO KEYFiYYOTININ DIGOR
GOSTORICILORDON ASILILIGININ TOYINI

QOTIiBO HOSONOVA" |, SEVINC M.MOMMODOVA"?, GULSON POLADOVA?,

SONAY iIBRAHIMOVA?

YAzorbaycan Respublikasi Kond Tosarriifatt Nazirliyi Okingilik Elmi Todgiqat Institutu, Baki, AZ 1098, Pirsag
gasabasi, Sovxoz 2 '

Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ 1106, Azadlig pr.,
ggasanovab3@gmail.com

Bugda doninin corakbisirms keyfiyyati torpaq iqlim saraitindon daha cox asihdir. Lakin bu
gostaricilor do stabil deyil vo aksor hallarda eyni torpaq ilqlim soraitinds bels, illordon hatta o arazids
yerloson tasarriifatlardan asih olaraq farqli gostoricilora malik olur. Buna tasir edon bir ¢ox amil vardir
va belo moanfi tasirlori tayin etmoak, aradan qaldirmagq iiciin xiisusi tadbirlor hayata kecirlmolidir. ildon-
ilo mohsuldarh@m vo Kkeyfiyyatin doyismasino sobob olan asas amillordon biri kimi veqetasiya
miiddatindo moévcud hava soraitini gostormok olar. Bunlar1 nazors alaraq, har il aparillan keyfiyyot
analizlorinin naticoloring asasan optimal becorma variantlar: va nisbatan plastik sortlarin tatbiq edilmasi
ilo manfi tasirlorin aradan galdirnimasma nail olmaq miimkiindiir. Maqalads keyfiyyat gostaricilorinin
forglori vo iimumilikdo keyfiyyata tosir edon amillor tadqiq edilmisdir. Miioyyon edilmisdir ki, 1000
donin kiitlosina gors sortlar biri-birindon forqlonir. Umumilkds iso bu géstorici 35,6-47,2 q intervalinda
doyismisdir ki, bu iss ciizi forqdir. Belolikls, 1000 donin kiitlosi il amilindan asili olmamigdir. Siisovarilik
gostaricisi illordon asih olaraq koskin forglonmomakls yanas1 kifayat godoar yiiksak olmusdur.
Analizlorin naticasing asasan, 2020-ci ilo nisbaton 2021-ci ildo kleykovina gostaricisi sortlarin coxunda
yiiksok olmusdur. Kleykovinasi yiiksok olan sortlar yiiksak ziilala malikdir. Umumilikdos kleykovinanin
miqdan sortlarda 22,0%-34,0% arasinda dayismis vo ilin hava soraitindon asih oldugunu niimayis
etdirmisdir. KDI an hossas gostaricilordon hesab edilir, vegetasiya dévriindo, asason do dandolma,
yetismo dovriinds olan giinliik hava soraitindon asili olaraq bir basa c¢orkbisirma keyfiyyatino tasir
etmis olur. Suvarma bélgalorinin tacriiba sahalorinds becarilon, bir sira yerli, mUasir sortlarin keyfiyyat
gastoricilori vo  texnoloji analizi gostordi ki, sortlar birinci sinfin t3lobini 6domir. Kleykovinanin
miqdarma gora 1-ci sinfs yaxin olan sort, taassiif ki, kleykovinamin keyfiyyatino goro forglidir.
Kleykovinanin keyfiyyati il amilindon asili olmus, lakin buna baxmayaraq ¢orak bisirma keyfiyyatino
gora kleykovinamin miqdar vo keyfiyyatindon asii olmayaraq sortlar arasindal-ci sinifo aid olan
niimunalora da rast golinmisdir.

Acar sozlor: bugda sortlar, keyfiyyat gostoricilori, natura ¢okisi, KDI gostaricisi

GIRiS

Iqlim vo otraf mihitin doyismosi, mohsuldarligin asag1 diismoesi donli bitkilorin istehsalina
tohluko yaradir. Mohsuldarligin, moéveud kond tosorriifatt  torpaqlarinda, miitomadi olaraq
yuksoaldilmasi, mahsulun  giymatinin artirilmasi, kond tosorriifati iqtisadiyyatinin  yiiksalmasi vo
fermer tosarriifatlart  golirinin artmasi ticun miikommal yoldur. Yigim soraitinin doyismasi galocak
on illikdo okeanlarin saviyyasinin yiksalmasina, ziyanverici, zorarverici vo xastoliklorin artmasina,
suyun catigmamasina vo biomuxtolifliyin itrilmasina sobab olacaqdir. Quraqliq soratinds
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mohsuldarligin  osas limitlogdirici amili kimi suyun taxilin vegetasiya dovriindo barabor
paylanmamasi gostorilo bilor. Son illords istilosmo nozoro garpacaq dorocado miisahido edilir.
Quraqliq dovrii bir qayda olaraq bitkinin aktiv vegetasiya miiddatine tosadUf edir.

Yetismo miiddoti sortun genetik xiisusiyyotindon asili olaraq 15-30 giin miiddotinds basa catir.
Bu miiddotdo kleykovina ziilalinin keyfiyyoti yiiksolir, bu da taxilin satis qiymotinin artmasi
demokdir. Bir ¢ox todqiqatgilar torofindon miioyyon edilmisdir ki, payizliq yumsaq bugdalarda
yigimdan sonra yetsmo dovrii, sort xiisusiyyatindon asili olarag, 20-45 giin orzindo davam edo bilor.
Bozi sortlarda qurutma zamani  qizdirilmis hava axinmin verilmosi bu dovriin 10 giino qodor
azaldilmasini tomin edo bilir. Yigimdan sonra yetismo dovriindo donin qurudulmasi asas sayilir. Bu
dovrdo don quruyur vo onun texnoloji xiisusiyyati yaxsilasir (IlpsaumankoB, 2006; TomarmHoBa,
2018).

Asagi nomlikdo, biokimyovi proseslorin noticosi olan, texnoloji xususiyyotlor yaxsilasir.
Yigimdan sonra yetismo zamani dondo bas veron proseslor tam Oyronilmomisdir. Miioyyon
edilmigdir ki, bu dovrdo tursuluq vo enzimlorin aktivliyi azalir, sado karbohidratlar vo azotlu
maddoalor daha murokkab maddays ¢evrilir (I'prorBasba, 2006).

Bu prosesin istigamoti suda holl olan maddslorin azalmasi ilo fermentlorin aktivliyinin
zoiflomasi, tonoffiis intensivliyinin daha sonra kimyovi maddolorin sintezinin (amin tursularindan
ziilallarm, gokordon nisastanin sintezi, yag vo yag tursularinin, qliserinin va s.) getdikco
azalmasmdan asihidir. Beloliklo, don saxlanma ambarlarina yerlosdirildikdos ilk 6nco yeni mohsulda
miixtolif istiqgamatlordo, aktiv gedon miirakkab proseslor bas verir. Bu dovrds spesifik yanasma va
sistematik olarag,donin saxlanmasini tomin etmok ii¢iin glindoslik donin nomlik vo temperaturuna
nazarat edilmolidir (ITasos, 1968; Shewery, 2009).

Yigimdan sonra don yetismo uzun miiddst saxlama dévriindo zulallarin amolo golma prosesi ilo
basa catir. Qeyd etmok lazimdir ki, denin keyfiyyati ziilal, lipid, nisasta, lipoproteid fermentlori vo
digor komponentlori idaro edon genlorlo yanasi, otraf miihit amillori ilo six olagododir. Bir sira
alimlorin fikrinco yazliq vo payizliq bugdalarin forqi becorms soraiti ilo baghdir ki, bu da donin
keyfiyyotino 6z tosirini gostorir. Bitkido kleykovina ziilallarinin toplanma siirati nisastaya nisboton
zoifdir. Yetismo miiddoti qisaldigca, struktur/metobalitik vo ehtiyat ziilallari, endosperm vo kopak,
eyni zamanda gliadin vo gliiteninlorin nisbati giiclii doyismis olur (bembkos, 2020; I'proHBaNIB,
2006; OBuapos,1979; Dupont, 2006).

A.N.Pavlov (1968) gostorir ki, quragliq zamani, vegetativ orqanlardan dono dogru maddolorin
daginmasi azalir, azotlu maddolors nisboton gokorlorin dasinmasi zoifloyir vo bu da donds ziilallarin
nisboton ¢ox toplanmasina sobab olur. Bozi hallarda hotta yaxsi nomliklo vo yiiksok azotlu
maddalorls tomin olunmasina baxmayaraq, mshsulun deninds ziilalin toplanmasi alinmir. Tadqiqat
mogsadi ilo movecud sortlar eyni soraitdo, miiddotdo saxlanilmig, sonra eyni vaxtda keyfiyyot
analizlori aparilmis vo ¢orok bisirilmisdir. Noticods iki amilin (nomlik va istilik) donin, xiisusilo do
kleykovinanin keyfiyyotino tosiri, yalniz sortun 6z xiisusiyyotindon asililigt molum olmusdur.
Beloliklo, yumsaq bugda sortlar1 eyni miihitdo, eyni zaman ¢ar¢ivasindo, eyni soraitdo saxlanilmasina
baxmayaraq keyfiyyot gostoricilori vo ¢Orok bisirmo xiisusiyyoti miixtolif olmagla sotun
genotipindon asili olmusdur (ITaBnoB, 1968).

Bugdanin mohsuldarliginin  doyismasi illoro gbro vo zonal xarakter dasiyir. Bitkinin
mohsuldarliginin osas amili mihitin payiz vo yaz-yay yetismo dovrinds yagmurla tomin
olunmasidir. Temperatur keyfiyyot gostoricilorinin  formalasmasimin  asas amilarindon  biridir
(Bushuk, 1996). Payizliq yumsaq bugdanin mohsuldarliq va keyfiyyati tokca sort xisusiyystindon
deyil, becarma soraitindon, yigim miiddatindon va saxlama soraitindon asilidir. ©n ¢ox keyfiyyoto
tosir edon donin nomliyidir, 0 isa yigim miiddatindon vo hava soraitindsn asilidir (Dupont, 2006).

Giiclii bugdalarin keyfiyyati, zoif sortlara nisbston nomlik artdiqca az soviyyads pislosir.
Suvarma soraitindo dondo ziilalin az toplanmasi torpagin nomliyinin artmasi natura Gokisinin
azalmasina sobab ola bilor. Belo ki, nomlik azotun bitkiys toplanmasini zsifladir vo donds ziilalin
miqdar1 az, nisasta iso goxalmig olur. Bitkinin inkisaf miiddsti uzandiqda, xiisusilo do stinbullomadan
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sonra, don asag ziilal gostoricisi niimyais etdirir. Lakin osmotik tozyigin torpag mohluluna tasirinin
artmasi miihitinds fizioloji quruluq yaranir, belo oldugda bitkinin su rejimi pislosir vo donds azotun
miqdar artir.

Moagsadimiz, suvarma bolgalarinin tacriibs sahalarinds becarilon bir sira yerli muasir sortlarin
keyfiyyat gastoricilorinin illordon ashiligini vo sortlarin monsub olduglart sinifi miisyyan etmakla
¢Orokbisirma keyfiyyatini toyin etmak olmusdur.

MATERIAL VO METODLAR

Todgigatin materiali Tortor bolgasinin suvama soraitindo becarilon ©zomatli 95, Porvin, Azari,
Mahmud 80, Murov 2, Fatimo, Sofaq 2, 9kingi 84, Matin, Qobustan, Oguz vo Onur yumsaq bugda
sortlart olmusdur

Bu bolgada becarilon sortlarin texnoloji analizlori apartlmigdir.

DOST 10846-91 Dondo azotun miqdar KjeltekTM8200 FOSS firmasinin istehsali olan “Auto
Distillation Unit” cihazinda modifikasiya olunmus Keldal mikrometodu ilo toyin edilmisdir. Azotun
giymatini ziilala ¢cevirmok tigiin Nx5,7 omsalindan istifado olunmusdur (ITermxos, 1985).

Stisovariliyin toyini: doni xiisusi bigagla yaridan bolorok enino kasiyindo siisovari vo unvari
donlorin migdarmi nozors alinmagla toyin edilmisdir. Kleykovinamin migdar1 DOST 13586.1-68-2
gora, zaif axar igmoli su altinda ollo yuyularaq nisasta vo kopoyin xamirdon ayirlmasini tomin
etdikdon sonra, almman kleykovinani torozido ¢okilorok 4,0 omsalina vurmaqla toyin edilmisdir.
Kleykovinamn deformasiya indeksi isa IDK-1 cihazinin vasitesilo hoyata kegirilmisdir.

Corokbisirmo, quru aktiv maddo olavo edilmokls, gobul edilmis metodikaya osason, aparilmis,
corok keyfiyyoti miioyyon edilmis skalaya osason toyin edilmisdir. Xomirin qicqirdilmasit vo
bisirilmasi, «kDomino» vo «Ariannay cihazlar vasitosilo hoyata kecirilmisdir (Canayxanze,1986).

NOTICOLOR VO ONLARIN MUZAKIROSI

Bildiyimiz kimi, bugda deninin ¢orokbisirmo keyfiyyati, bir ¢ox donli bitkilorde vo eloco do
digor kond tosarriifat: bitkilorinds do oldugu kimi, torpaq iqlim soraitindon daha ¢ox asilidir. Lakin bu
gostaricilor do stabil deyil va oksar hallarda eyni torpaq ilglim saraitinds bels, illordon hetta o orazids
yerlogon tosarriifatlardan asili olaraq forgli olur. Buna bir ¢ox amil tosir edir ki, belo monfi tosirlori
tayin etmok va aradan qaldirmag iiciin xiisusi tadbirlor hayata kegirilmolidir. ildan ilo mohsuldarligin
va keyfiyyatin doyismosino sobab olan osas amillordon biri kimi vegetasiya miiddstindo moévcud
hava soraitini gostormok olar. Bunlar1 nozero alaraq, hor il aparilan keyfiyyst analizlorinin
naticolorine asason optimal becormo variantlar1 vo nisbaton plastik sortlarin totbiq edilmosi ilo monfi
tosirlorin aradan qaldirilmasina nail olmaq miimkiindiir.

Aparilan todqiqatda bir sira keyfiyyot gostoricilorinin forq vo timumilikdo keyfiyyoto tosir edon
amillorin miioyysn edilmosino cohd gostorilmisdir. Miioyyon edilmigdir ki, sortlar 1000 donin
kiitlosino gora fargli gostaricilora malik olmuslar. Bu gostoriciys géra yiiksok natico Azari (46,9 —
47,2 q) vo Onur ( 46.6 — 46.0 q) sortlarinda olmusdur. ©n kigik naticoni iso Qirmizi giil 1(36,6 —
35.6 q) vo Mahmud 80 (37.2 — 38.2 q) sortrlar1 niimayis etdirmislor. Umumilkds iso bu gdstoricinin
35,6 — 47,2 q. arasinda doyigmasine baxmayaraq illor iizro bu gostoricilor arasinda ¢ox ciizi forq
miisahido edilmis, goriindiiyii kimi 1000 donin kiitlosi il amilindon asili olmamisdir.

Siisovarilik gostaricisi, yalniz Onur sortunda 37%-56% arasinda (illor iizro) doyismis, digor
sortlarda bu gostorici illordon asili olaraq koskin forglonmomoklo yanasi, kifayot qodor yiiksok
olmuslar. Qeyd etmok lazimdir ki, kleykovina gostoricisi, ¢Orokbisirma keyfiyyatinin toyin
edilmosindo miihiim rol oynayir, onun komiyyot vo keyfiyyati ¢Oroyin keyfiyyotino tosir edir.
Analizlorin naticasing asason, 2020-ci ilo nisbaton 2021-ci ildo kleykovina gostaricisi sortlarin
coxunda yiiksok olmusdur, bu gostoriciya goro on az kleykovina Oguz (22, 4% - 22,0 %) vo
Mahmud 80 (22.8% - 22.0% illar iizro) sortlarinda miisahido edilmisdir. Qeyd etmok lazimdir ki,
Mahmud 80 vo Oguz sortlarim1 ¢ixmaq sortilo, digor sortlarda bu gostorici gonastboxs olmusdur.
Yiiksok kleykovina gostaricisi Matin sortuna aid olmusdur (31.6% - 34.0%), maraqhdir ki, yalniz
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Moatin vo Fatima sortlarinda illor tizro forq 2,0 %-9 godor olmusdur. Yoni bu sortlarin kleykovina
gostaricisi illin hava soraitindon daha ¢ox asili olmusdur. Onur sortuna goldikds, gqeyd etmok
lazimdir ki, hor iki ilde eyni gostariciys malik olmusdur (24,4 %). Kleykovinas1 yiiksok olan sortlar
yiiksok ziilala malikdir. Umumilikds kleykovinanin miqdar1 sortlarda 22.0% - 34,0% arasinda
doyismigdir (Sokil 1).

Kleykovinanin bels asagi qiymotindo Mahmud 80 sortunda kleykovinin keyfiyyati, yoni KDI
yiiksok olmusdur (77,0 c.g), Oguz sortunda bu gostarici (82,0 c.g ) gonaotbaxs olsa belo, Mahmud
80 sortuna nisboton az hesab olunur. Bazi sortlar KDI géstoricisini illorden asili olmayaraq qoruyub
saxlaya bilmigdir. On asag1 kleykovinaya malik olan Onur vo Mahmud 80 sortlaridir ki, buna
baxmayaraq onlarin kleykovinasi nisboton keyfiyyastlidir. Murov 2 sortunda kleykovina gostoricisi
30,0- 30.8 % olmusdur, lakin kleykovinan keyfiyyot1 asagidir, yoni KDI gostoricisi 111,2 c.g.
olmusidur, Sofoq 2 vo Matin sortlar1 da bu siradandir, bununla belo kleykovinanin keyfiyyati
illordon asili olmusdur.
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Sakil 1. Yerli sortlarm illar tizro kleykovina gostaricisi

Molumdur ki, KDI on hossas gostoricilordon hesab edilir, vegetasiya dovriindo, osason do
stinbiiliin dondolma, yetismo zamaninda olan giinliik hava soraiti bir basa ¢orkbisirmo gostoricising
tosir etmis olur. illik miisahidolore asasan 2020-ci ildo sud yetismo dévriindon yetismo dévriinodok
olan miiddotdo, tam yagmntisiz hava seraitinde temperaturun orta gdstoricisi 24,5 °C, eyni dévr 2021-

ci ildo iso (27.05.2021vo 09.06.2021) yagislar olmagla yanasi orta temperatur gostoricisi 239° C
olmusdur.
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Sokil 2. Yerli sortlarin illor iizro KDI gdstoricisi
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Sokil 2-don goriindiiyii kimi, 2020-ci ildo KDI géstoricisi 2021-ci ilo nisboton daha
qonaotboxsdir. Belo ki, KDI gbstoricisi 53 -77 araliginda oldugda orta yaxst niimiino kimi
qiymatlondirilir, bu giymatlondirmo birinci sinif bugdalara aid oldugu kimi ikinci sinif bugdalara da
uygundur. Eyni hal KDI gostoricisi 78-102 arahgmnda oldugda, genaotboxs zoif kimi
giymatlondirmoys do aid edilir. Cihaz gostaricisi 102-don yuxari olarsa bu artiq kleykovinanin geyri-
genaatbaxs zaif oldugunu gostarir.

Sortlar un ciximina goro do forglonirlor. ©On ¢ox un ¢iximi Qirmuzi giil 1, Azari vo Qobustan
(6109, 600q, 605q miivafiq olaraq) sortlarina aid olmus, qalan sortlar demak olar ki, bir-birino yaxin
gostaricilora malik olmusdur. Un ¢iximinin yiiksik olmasi doyirmanlarin tolobatin1 6doyir. Sortlarin
doninin nomliyi demok olar ki, asagidir. Dovlat todariikiindo sortlarin doninin nomliyi 13.5 %
tortibindadir (Sakil 3).

700
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9zomatli 98

Un ¢iximu, %

Sakil 3. Yerli sortlarm illar tizre un ¢iximu gdstaricisi

Sortlar ¢éraym hacmins va keyfiyyatina géra da bir-birindon farglenir. Belo ki, on bdyiik hacma
Ozomatli 95 (650 sm*), Onur (630 sm®) vo Qurmuzi giil 1 (650 sm®) sortlart mailk olmusdur, onlarin
¢orayi 5 balla, Qumiz1 giil 1-in ¢orayi is0 4,3 balla qiymotlondirilmisdir.

Ozomotli 98

Natura, g/l

Sakil 4. Yerli sortlarin illar {izra natura kiitlosi gostaricisi

Natura kiitlosino goro sortlarin oksariyyati yiiksok —gostariciyo malikdir. Umumilikds taxil
fondunun qoydugu toloblora cavab verir. Bazi sortlarda iso natura kiitlosi asagi olmusdur, Qurmiz1 giil
1 (730, 735 g/1) vo Azari (738- 749 g/l) sortlar: bunlara aiddir (Sakil 4).

Kleykovinanin migdarina goro 1-ci sinfo yaxin olan niimunolordo, toossuf ki, kleykovinanin

141



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlaori, Cild XII, Ne 1 (2023)

keyfiyyati asagidir. Kleykovinanin keyfiyyati il amilindon asili olmiiudur.

Niimunalor arasinda ¢orok bisirmo keyfiyystino gore 1-ci sinifs aid sortlar miisahids olunur.
Maraghdir ki, kleykovinanin miqdar vo keyfiyyotdon asili olmayaraq laboratoriya soraitindo
hazirlanmis ¢oroklor yiiksok balla giymotlondirilmigdir. Belo ki, an boylik hocmo Ozomotli 95
(650sm°), Onur (630 sm®) vo Qirmiz1 giil 1 (650 sm>) sortlart malik olmuslar. Ozematli 95 (650 sm°),
Onur (630 sm®) sortlarmin ¢oroyi 5 balla, Qumizi giil 1 sortunun g¢oroyi iso 4,3 balla
giymatlondirilmisdir. Qumizi giil 1 sortu tam payizlq vo suvarilan aran, nomliklo tomin olunmusg
dagotoyi vo dagliq bolgolera uygun oldugu tigun ¢drayin hacmi (650 sm®) yiiksokdir Onur sortunun
¢orayi yliksok hacmo malik olmus, eyni zamanda ¢orayin keyfiyyoti do yiiksokdir.

Natura kiitlosi vo imumi ¢orak keyfiyyati arasinda korrelyasiya analizi gostordi ki, 2020-ci ildo
= +0,294 miisbot olsa da ehtimalli deyil, 2021-ci ildo iso = -0,157 gdstorici monfidir. Yoni bu
gostaricilor arasinda korrelyasiya alaqesi miioyyan edilmomisdir.

Sortlarda ziilalin miqdart demok olar ki, asagidir. Fatimo, Azori vo Motin sortlarinda 13,2-
13.5% arasindadir. Oksar sortlada agagi olma sababini illarden asililigla izah etmak olar.

YEKUN

Beloliklo, suvarma bolgosinin tocriibo sahoalorindo becorilon, bir sira yerli, muasir sortlarin
keyfiyyat gostoricilori vo texnoloji analizi gostordi ki, sortlar birinci sinfin tolobini tam olaraq
odomir. Bununla yanas1 molum oldu ki, todgiqat illorinde 1000 donin kiitlosi vo KDI gostaricisi il
amilindon daha cox asilidir. Corak bisirma keyfiyyatino gora 1-ci sinifa aid sortlar miisahide olunur.
Kleykovinanin migdar vo keyfiyystindon asili olmayaraq Ozematli 95 (650sm°), Onur (630 sm°)
sortlarinin ¢orayi 5 balla, Qurmizi giil 1 (650 sm®) sortunun ¢Orayi iso 4,3 balla giymotlondirilmisdir.
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ONPEJAEJEHHUE 3ABUCHMOCTHA XJEBOIIEKAPHOI'O KAYECTBA OT OCTAJIBHBIX
IHOKA3ATEJIEU KAYECTBA 3EPHA MAI'KOU HNINEHUIIBI

I'arn6a I’ acaHOBal*, CeBunmx M. MaMMenonal'z, I'oabien Honauonaz, Il enaii I/IﬁparI/IMona2
'Hayuno-uccredosamenscxuii uncmumym semnedenus Munucmepemsa cellbeko2o Xo3aiicmea
Asepbatioscanckoii Pecnyonuxu
Hnemumym cenemuyeckux pecypcos Munucmepemea nayku u obpazosanus Asepbaiioocarckoii Pecny6iuku

XneboreKkapHble KauyecTBa 3epHa MIICHULBI B OOJBIIEH CTENEHH 3aBUCAT OT MOYBEHHO-KIMMATHIECKHUX
ycnoBuil. OfHAKO 3TH IMMOKa3aTeNd HE CTAaOMIbHBI M B OOJBLIMHCTBE CIIy4YaeB AaKE B OAHHX M TEX Ke
MOYBEHHO-KJIMMATHIECKMX YCJIOBHSIX MMEIOT pa3Hble MOKa3aTely B 3aBUCHMOCTH OT TOJla U JJaKe XO3SICTB,
PacroNoKeHHBIX B TaHHOM MecTHOCTH. Ha 3To BiusieT MHOXECTBO (paKTOpOB, TIO3TOMY CIEAyeT NPUHUMATD
CHELAIbHBIE MEPHI TI0 BBIABICHUIO M YCTPAHEHUIO TAKUX HETATUBHBIX MOCIEACTBUH. OZHUM M3 OCHOBHBIX
(haxTOpOB, BHI3BIBAIOIINX M3MEHEHHUS YPOXKAIHOCTH M Ka4ecTBa U3 TO/Ia B TOJI, SIBIIIOTCS TEKYIIIHE MTOTOTHBIE
ycroBus B riepros BereTarpi. C X yd4eToM MOXKHO TOOWTHCS YCTPaHEHHS HETaTUBHBIX ITOCTIECTBHIA 3a CUET
MIPUMEHEHHSI ONTHMAJIBHBIX BAapUAHTOB M OTHOCHUTENBHO IUIACTMYHBIX COPTOB MO PE3yJbTaTaM €KEroHO
MIPOBOIMMEBIX aHATM30B KayecTna.

B cratbe m3yueHbl paznmdus Mokazareledl KadecTBa M (haKTOPOB, BIMSIONMX HA KaYeCTBO B IIEJIOM.
YCTaHOBNIEHO, YTO HECKOJBKO COPTOB OTIMYAIOTCA Apyr oT Apyra Maccoil 1000 3epen. B umemom stor
nokazaTenb cocTaBisieT 35,6 — 47,2 T. W 9TO HE3HauWTeNbHas pasHuIA, mosroMy macca 1000 3epeH He
3aBuceNa oT (akropa roja. MHmeke cTekIOBHAHOCTH ObLT IOCTATOYHO BBICOKUM, TIPH 9TOM CYIIIECTBEHHO HE
OTIIMYAJICS B 3aBUCUMOCTH OT rofa. 1o pesynbpraram aHann3a MHIEKC KICHKOBHHBI Y OOJBLIIMHCTBA COPTOB B
2021 romy Ob1n1 Bbime, yeM B 2020 roxy. CopTa ¢ BBICOKUM COAEPKAaHHEM KIICHKOBUHBI COAEPKAT MHOTO
Oenka. B menom koiaM4ecTBo KIEHKOBUHBI BapbHpOBaiio 1o coptaM ot 22,0 mo 34,0 % u nokasaio, 4to OHO
3aBHCHT OT TOTOAHBIX yciaoBui rofa. MJIK cunraercst oganM n3 Hanbosiee TyBCTBUTEIILHBIX ITOKa3aTeneil, OH
BIMSET Ha XJIeOOMEKapHbIE KauyecTBA B 3aBUCMMOCTH OT €XKETHEBHBIX MOTOJHBIX YCIOBUH B IEPHON
BEreTalid, B OCHOBHOM B IEpHOJ HAIONHEHHWS M CO3peBaHUsA Kosoca. KadecTBeHHbIE NoKasaTenu W
TEXHOJIOTUYECKUH aHAIM3 HEKOTOPBIX MECTHBIX, COBPEMEHHBIX COpPTOB, BO3/ICIBIBAEMBIX Ha OIBITHBIX
y4acTKax OpOIIaeMbIX PAlOHOB, MMOKAa3alld, YTO COPTa HE COOTBETCTBYIOT TPeOOBaHMSIM IEPBOrO Kiacca.
Copr, 6nu3kmii K 1 K1accy 10 coAepKaHHUIO KIIEHKOBUHBL, K COXKAJICHHIO, YCTYIAET TI0 Ka4eCTBY KJICHKOBHHBI.
YCTaHOBIIEHO, YTO KAa4eCTBO KJICHKOBHHBI 3aBHUCHUT OT rofia rmoceBa. HecMoTps Ha 3TO, Cpenu COpTOB €CTh
00pasIipl, KOTOPBIE HE3aBHCUMO OT KOJMYECTBA M KAuecTBa KICHKOBHHBI, MO CBOUM XJIEOOTIEKApHBIM
Ka4ecTBaM OTHOCATCSA K 1-My Kiaccy.

Knrouesvie cnosa: copma nuieHuybl, nokazamenu Kawecmsa, Hamypa sepua, noxazamens H/[K

DETERMINATION OF THE DEPENDENCE OF BREAD MAKING QUALITY ON OTHER
QUALITY INDICATORS OF BREAD WHEAT GRAIN

Gatiba Hasanova®’, Sevinj M. Mammadova®?, Gulshen Poladova?, Shenay Ibrahimova®
YInstitute of Group Husbandry Ministry of Agriculture of the Republic of Azerbaijan
2 Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The article shows the differences between quality indicators depending on the year of cultivation and the
common factors affecting these indicators in general. The material of the study was bread wheat varieties
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grown in irrigation conditions of the Terter region. It was established that the weight index of 1000 grains of
some varieties differed sharply, in general, this result ranged from 35.6 to 47.2 g. This indicator did not depend
on the year of cultivation. The vitreous index also did not depend on the year of cultivation, and at the same
time, there was no significant difference between the indicators. The gluten value of 2021 compared to 2020
was higher and the results ranged from 22.0% - 34.0%, depending on the year of cultivation. The lowest rates
were in varieties Oguz (22.4% - 22.0%) and Mahmud 80 (22.8% - 22.0%, respectively, by years). At the same
time, it should be noted that, with the exception of these varieties (Mahmud 80 and Oguz), this indicator was
quite satisfactory for other varieties. GDI is considered the most vulnerable indicator, weather conditions
during the growing season, especially during the filling and full ripeness of the grain, directly affect the quality
of the gluten, and therefore the baking quality. The indicator of flour yield in the studied varieties was
different. Varieties Girmizi gul 1, Gobustan and Azeri had high rates (610 g., 605q., 600 q., respectively).
More often than not, mills require grades with a high flour yield. The moisture content of the grain of the
studied varieties did not exceed 13.0%, although at the request of procurement points, the indicator should be
at least 13.5%. Based on the results of the analyzes, we can say that the new created local varieties often do not
correspond to the varieties of the first class, but regardless of the quality and quantity of gluten, according to
the baking quality, some varieties can be identified as varieties of the first class.

Keywords: wheat varieties, quality indicators, grain size, GDI indicator
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YUMSAQ BUGDANIN (T.aestivum L.) YENI SELEKSiYA XOTLORINDO DONIN
KEYFIYYOT GOSTORICILORININ VO PROTEIN MARKERLORININ
POLIMORFiZMININ TODQIQI

9KBOR KORIMOV*, HAMLET SADIQOV, FORIDO KORIMOVA, SONAY iBRAHIMOVA
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki, AZ1106, Azadlq pr. 155
akber_xocali@yahoo.com

Tadgigatda 34 yumsaq bugda niimunasinin donindo gliadin ehtiyat ziilallarinin elektroforetik
analizlorinin thlillori aparilmisdir. Maqsad keyfiyyot gostoricilori yiiksok olan yumsaq bugda
niimunalorinds qliadinkodlasdiran lokuslarin (Gli 1A, Gli 1B, Gli 1D, Gli 6A, Gli 6B, Gli 6D) allel
komponentlar bloklarimin identifikasiyasinin va pasportlasdirilmasinin aparilmasidir. Yumsaq bugda
genotiplorinin donindo qliadinkodlasdiran lokuslarin molum allel komponentlor bloklar1 tayin
edilmisdir. Analizlor zamam, var.murinum YBFSO 21 K-18 yumsaq bugda niimunasinin doninin
texnoloji keyfiyyot gostoricilorinin standart Aran sortundan yiiksok oldugu miioyyan edilmisdir.
Qliadin ehtiyat ziilallarinin kataloqu asasinda, bu genotipin elektroforeqraminda Gld 1A4, Gld 1B8, Gld
1D1, Gld 6A12, Gld 6B4 va Gld 6D7 malum qliadin allel komponentlar bloklar1 askar edilmisdir.
Var.cianotrics YBFSO 21 K-20 niimunasindd is3 Gld 1A4, Gld 1B6, Gld 1D1, Gld 6A10, Gld 6B6 va Gld
6D4 gliadin allel komponentlor bloklar1 miidyyan olunmusdur vo bu bloklarin dasiyicist kimi onlarda
donin keyfiyyat gostoricilori standart Aran sortundan va digar genotiplordan iistiin olmusdur.
Homginin, aparilan analizlordo yumsaq bugda niimunslorinds 1000 donin Kkiitlasi, donin siisovariliyi,
kleykovinanin miqdar, kleykovinanin deformasiya indeksi, quru kleykovinanin miqdari, sedimentasiya
gostaricisi vo iimumi ziilahn miqdan tadqiq edilmisdir. Danin fiziki gostaricilorindon olan siisovarilik,
niimundlor arasinda 14-90%, 1000 donin kiitlosi 38,4-59,6 q , kleykovinanin deformasiya indeksi iso
85,0-120,0 vahid (cihaz gostaricisi) intervalinda olmusdur. Analizlorin tahlillori naticasinda yiiksak don
keyfiyyati gostoricilorino malik olan 4 niimuns secilmisdir. Bununla yanasi, yumsaq bugda
genotiplorinin gliadin elektroforeqramlarimin zonalar iizro genetik miixtaliflik indeksi (H-)
hesablanmisdir. Keyfiyyat gostoricilori ilo alaqgali olan gliadin allel komponentlor bloklarindan yumsaq
bugda niimunalorinin ¢orakbisirma keyfiyyotinin yiiksaldilmoasindo istifado etmok maqsadauygundur.
Tadgigat naticasinds kompleks texnoloji keyfiyyat gostaricilori yiilksok olan genotiplordon seleksiya
proqramlarinda valideyn formalar1 kimi istifads edilo bilor.

Agar sozlor: yumsaq bugda, donin keyfiyyati, qliadin, allel, komponentlor bloku, lokus, pattern

GIRIS

(Corak va digor taxil momulatlari, hor bir 6lkenin iqtisadi tohliikasizliyini tomin edon asas strateji
orzaq mohsullarindan biridir. Diinya ohalisinin artim dinamikas1 nozoro alinmagla 2050-ci ilo godor
insanlarin bugdaya olan ehtiyacinin 6denilmasi {igiin hazirki istehsalin 60%-0 qoder artirilmasinin
tolob olunacagr ehtimal edilir (Manickavelu et al., 2012). Son iki onillikdo bugdanin
mohsuldarliginin comi 1 % artdig1 gostorilir (Manes et al., 2012).

Bugdanin mohsuldarligimin asagi olmasinda stress amillorin rolu boylikdiir vo onlar arasinda
oksar arazilorde quraqliq ve yiiksok temperaturun tosiri 6nds durur (Aliyev, 2000).

Orzaqliq bugda donindo olan vacib maddolorlo yanasi ziilali maddslorin zonginliyi ilo gox
dayorlidir. insan gidasmnimn osasin1 yumsaq bugda (T.aestivum L.) unundan bisirilon ¢orok vo digar
mohsullar togkil edir (Sliyev va b., 2008; Korimov vo b., 2022).

Yiiksak ziilal molekullarinin miirokkob kompleksini toskil edon kleykovina suda hall olmayan
elastik holmosiksokilli ziilali maddadir. Danli-taxil bitkilarinin genetik miixtalifliyinin zlal genetik
markerlori ilo tadqiqi ve identifikasiyasi elmi cahotdon ¢ox aktualdir. Belo genetik markerlordon biri
do ehtiyat ziilallarmin sintezino nozarot edon gliadin- vo gliiteninkodlasdiran lokuslarinin allel
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genlorinin  kodlagdirdig1 allel komponentlor bloklaridir (HoBocenbckas-/parosua u np., 2015;
Canpiros, 2012).

Bugda doninin endosperminin osas hissasini gliadin vo gliitenin ehtiyat ziilallart toskil
etdiyindan, bu ziilallar1 kodlagdiran allel genlarin identifikasiyasi vo donin keyfiyyst gostaricilori ilo
olagolorinin dyronilmosi ¢ox ohomiyyatlidir. Bu ziilallarin sintezino nozarot edon genlorin oxsar
struktur qurulugsa malik olmast vo bu struktur genlorin nukleotid ardicilliglarinda yalmz ekzon
hissolorinin olmasi, bu ziilallarin gen ekpressiyasinin ilk mohsulu oldugundan bitki genotiplorinin
polimorfizmi, identifikasiyast vo onlarin genetik adaptasiyast kimi praktiki vo elmi masalolorin
hallindo genetik marker kimi ¢ox boyiik shomiyyat kasb edir (Payne et al., 1983).

Ehtiyat ziilallar1 genlorin ekpresiyasinin ilk mohsulu oldugundan bitki niimunolsrinin
polimorfizmi, identifikasiyast vo donin keyfiyyot gostoricilori ilo ziilal markerlorinin slagesinin
Oyronilmasi, bir cox elmi masalalorin hallinds genetik marker kimi oshomiyyeti olduqca 6nomlidir
(KynpsiBues u nip., 2014; Korimov vo b., 2021).

MATERIAL VO METODLAR

Tadgiqat isi iiciin Genetik Ehtiyatlar Institutunun “Deonli-taxil va paxlali bitkilor” sobasinden
Milli Genbanka verilmis yumsaq bugda niimunolori gotliriilmiisdiir. 2021-ci ildo Abseron Elmi
Todqgiqat Bazasinda sopilmis vo 2022-ci ildo Aran (st.) sortu daxil olmaqgla 34 yumsaq bugda
niimunasi sahodon yigilaraq analiz tigiin istifado edilmisdir. Biokimyovi genetika vo texnologiya
sObasindo niimunslorin donlorinin analizlori - 1000 donin kiitlosi vo siisovarilik gobul olunmusg
metodlarla (Ds-10842-64; 10987-64; 10840-64) aparilmisdir. Kleykovinanin miqdar vo keyfiyyati
(Ds-9404-060) standart metod asasinda toyin edilmisdir (Auerman, Voskresenskiy). Kleykovinanin
keyfiyyoti onun miigavimoti vo uzanma qabiliyyatino goro qiymotlondirilmisdir. Sedimentasiya
gostaricisi Makro metod osasinda sirks tursusu vasitosi ilo toyin edilmisdir.

Keldal iisulu ilo azotun toyini. Danli-taxil bitkilorindo iimumi azotun faizlo miqdarim1 Keldal
isulu asasinda toyin etmok {igiin 0.1-0.2 £0.001 mq bugda tigiin 70 %-li un 2 tokrarda (120-150 mq)
analitik torozido ¢okilib 250 ml Keldal kolbalarina tokiiliib, tizorino selen katalizatoru (K, SO4-50q,
Cu SO4-10 q, selen-1 q) va 5-7 ml gat1 H,SO4 moahlulu (50/1 n) alavs edilib, sorucu skafda todricon
yandirilib, tam agarandan sonra kolbalarin divarlar1 yuyulub vo yenidon yandirilib. Bu kolbalara 3 ml
indiqator olava edilib, azot aparatina qosulub, 60-80 ml Na OH mohlulu (40%-1i) slavs edilib. NH3z-1a
govulub vo 25 ml Na OH-la (50/1 n) titirlonib.

Ziilalin faizla miqdar1 agagidaki diistur asasinda hesablanib:

N = (25—-b)*100*0.28
a

Burada b-titirs gedon moahlul ml; a- unun ¢akisi mq; 5.7-bugdalar iigiin N koefisienti; 0.28-
1/50 n H, SO4 koefisientidir (I'ymnenkosa, 1971).

Yumsaq bugda niimunolorinin donlorinds gliadin ehtiyat =ziilallarimin ~ ekstraksiyast vo
elektroforetik analizi poliakrilamid gellorindo (A-PAGE) R.R.Zilman vo W.Bushukun metoduna
(1979) osason, F.A.Poperelya (1989) torofindon modifikasiya edilmis yeni tisul ilo aparilmigdir
(Tomepens, 1989, Zilman, Bushuk, 1979).

Patternlorin ndmrolonmasi onlarin hor zonada bir-birilo miiqayiso edilmosi, sonra iso tokrarlar
nazors alinmadan biitlin patternlorin ndmralonmasi ilo yerino yetirilmisdir. Belo ki, miioyyon bir
pattern niimunolords tokrar olunmussa, o patterns yeni bir rogom verilmomis vo bu qayda ilo biitiin
patternlor taninmigdir. Yumsaq bugda niimunalorinin har bir patternin rastgalms tezliyi biitiin zonalar
tizro Nei genetik miixtaliflik indeksi asasinda asagidaki diisturla hesablanmisdir (Nei, 1979).

H=1->P?

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

*5.7
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NOTICOLOR VO ONLARIN MUZAKIROSI

Yumsaq bugda niimunslorinin deninds fiziki gdstericilor vo kleykovinanin miqdari va timumi
zilalm miqdan todqiq edilmisdir. Donin fiziki gdstoricilorindon siisovarilik todqiq edilon
niimunoalords 14-90% arasinda doyisilmisdir. Var.barbarossa YBFS 021 K-30, var.graecum YBFSO
21 K-1, var.milturum YBFSO 21 K-4 va var.milturum YBFSO 21 K-31 genotiplorinin donlorinds
stisavariliyin 30.0% oldugu miiayyan edilmisdir. Lakin var.murinum YBFS 021 K-18 niimunasinda
stisavarilik 66,0 %, var.cinereum YBFS 021 K-22 vo var.cianotrics YBFS 021 K-20 niimunalorinda
70%, var.erythrospermum YBFS0 21K-54 niimunasindos isa 80% olmagla st.Aran sortundan vo digor
niimunolordon {istiin olmugdur. Niimunolordo 1000 donin kiitlosi iso 38,4-59,6 q arasinda
doyisilmisdir. Var.bengalense YBFS 021K-23-ds 53.2 q va var.milturum niimunasinds 1000 donin
kiitlasi 53.6 q olmusdur. Bu gostorici Var.cianotrics YBFS 021 K-20 nimunssindo 54.8 q,
var.barbarossa YBFS 021 K-30-da 55,2 @, varcinereum YBFS 021 K-22-do 56.0 q,
var.erythrospermum YBFSO 21K-7-ds 56.8 q va var.murinum YBFSO 21K-18-do iso st. Aran
sortundan tistiin olmusdur.

Todgigat isindo st. Aran sortu daxil olmaq seorti ilo 34 yumsaq bugda niimunasinin KDI
(kleykovinanin deformasiya indeksi) 85,0-120,0 vahid (cihaz gostaricisi) arasinda doyisilmisdir.

Var.renovatum YBFS0O 21K-24 niimunasinds yas kleykovinanin miqdari 36.5%, kleykovinanin
dartilmast 11,0 sm, KDI 85,0 vahid, quru kleykovinanin miqdari 12,7 %, sedimentasiya 22.0 ml,
imumi ziilalin miqdan 13.74 %, triptofan 140 mq va lizin 297 mq olmagqla standartdan vo digor
genotiplorden Ustiin olmusdur. Var.barbarossa YBFS 021 K-30 niimunoasindo yas kleykovinanin
miqdar1 34.2 %, dartilmast 10.0 sm, KDI 95 vahid, quru kleykovinamin miqdari 12.4 %,
sedimentasiya gostaricisinin az olmaqlal3.0 ml, ziilalin migdarinin 13.90 %, triptofan 130 mq va
lizin 236 mq oldugu toyin edilmisdir. Var.murinum YBFS 021 K-18 niimunasinds yas kleykovinanin
miqdar 38.0 %, dartilmas1 9.0 sm, KDI 85 vahid, quru kleykovinanin miqdar1 13.4%, sedimentasiya
gostaricisi  13.0 ml, ziilal 13.98 %, triptofan 90 mq va lizin 287 mq olmusdur. Maurizio yumsaq
bugda niimunasinds yas kleykovinanmn miqdari 34.2 %, dartilmas1 11.0 sm, KDI 90.0 vahid, quru
kleykovinanin miqdar1 11.5%, sedimentasiya gostaricisi 25.0 ml, ziilalin miqdar1 14.07 %, triptofan
az 80.0 mq va lizin ise 226 mq olmagla geyd olunan niimunalor arasinda orta gostaricilora malikdir.
Var.lutescens YBFS 021 K-27 genotipindo ziilalin migdar1 14.70 %, triptofan 140 mq va lizin iso
300 mq olmagqla standartdan vo digar genotiplordon forqlonmisdir. Var.cianotrics YBFS 021 K-20
genotipindo yas kleykovinanin miqdart 39.4%, dartilmast 10.0 sm, KDi 100.0 vahid, quru
kleykovinanin miqdart 13.5%, sedimentasiya gostaricisi 29.0 ml, ziilalin miqdar1 14.40 %, triptofan
130 mq vo lizin iso 280 mq olmagla digar genotiplordon va standart Aran sortundan iistiin olmusdur
(Cadval 1).

Kompleks keyfiyyat gostoricilorino goro 4 yumsaq bugda niimunasi se¢ilmisdir. Galocokdo bu
niimunslordan seleksiya proqramlarinda istifade etmok olar (Cadval 2).

Yeni yumsaq bugda niimunolorinin genetik identifikasiyasi protein markerlor (Gld) osasinda
hayata kegirilmisdir. A-PAGE {isulu ilo aparilan elektroforetik analizdo, gliadin ehtiyat ziilallar1 sorti
olaraq ®-, y-, B- vo a- zonalarina ayrilmigdir. Belo ki, genotiplorin gliadin elektroforeqramlari bir-
birindan kaskin sokilds forglonmigdir. Prolamin ehtiyat ziilallarinin elektroforetik analizi zamani 34
yumsaq bugda niimunosindo 6 lokus iizro gliadin allel komponentlor bloklar1 todqiq edilmisdir.
Oyranilon genotiplorin identifikasiyast Gli 1A, Gli 1B, Gli 1D, Gli 6A, Gli 6B va Gli 6D lokuslarna
gora, Bezostayal sortunun molum gliadin kataloqu osasinda miioyyon olunmusdur. Analiz olunan
yumsaq bugda genotiplorinin elektroforetik analizindon alinmis naticolorlo, qliadinkodlagdiran
lokuslarin polimorfizmi toyin edilir vo ehtiyat ziilallar1 osasinda tortib edilmis standart kataloq hor il
tokmillogdirilir. Gliniimiiziin toloblorine uygun yeni sort vo formalarin yaradilmasinda yeni-yeni
imkanlar yaranir. Tosorriifat ohomiyyatli olamatlorin yeni gen donorlarinin tapilmasi {iglin yumsaq
bugda kolleksiya materiallarmin ziilal vo diger markerlorlo stiratli skrininginin aparilmasi
mogsadouygundur.
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Cadval 1
Yumsaq bugda niimunalorinin keyfiyyot gostoricilori

Sira Kleykovinamin miqdar va Sedi- T |

Ne-si Donin fiziki keyfiyyoti men- g |7

gostoricilori Yas Quru tasiya, g =

Novmiixtolifliyi kleyko- kleyko- | Dar- | ml | £ \3

Kata'F’q 1000 [Siigova-| Vinammn KDI, | vinanin | tilmas, s |g |5

Ne-si donin rilik, miqdary, | c.g |migdar,| Ssm Ej E' S

kiitlosi, | %-lo | %010 %o-lo g |2

’ S |5

ar 2 (3

=

1 2 3 4 5 6 7 8 9 10 11 |12 |13

1 |YBFSO 21 |var.barbarossa 416 | 300 8.9 1200 35 40 |11.0 14,08 (140 (276
K-30

2 |YBFSO 21 |var.barbarossa 47.2 20.0 11.7 |120.0| 44 50 |[13.0 |13,63|140 |234
K-37

3 |YBFSO 21 |var.erythrospermum | 40.4 80.0 23.6 100.0 8.2 9.0 (16.0 (14,04 (130 |255
K-54

4 |YBFSO 21 |var.erythroleucon 40.8 48.0 225 110.0 7.3 9.0 (12.0 13,90 (120 |281
K-10

5 |YBFSO 21 |var.graecum 50.0 30.0 20.4 115.0 7.0 6.0 (10.0 14,70 (140 |290
K-1

6 |YBFSO 21 |var.milturum 39.2 14.0 121 120.0 4.3 5.0 (8.0 13,57 {110 (245
K-3

7 |YBFSO 21 |var.milturum 53.6 30.0 18.0 105.0 6.3 40 (13.0 [13,35(140 (252
K-4

8 |YBFSO 21 |var.erythrospermum| 56.8 | 34.0 173 [100.0| 47 50 |15.0 |13,51|90 |265
K-7

9 |YBFSO 21 |var.lutescens 516 | 320 154 |100.0| 5.9 7.0 |17.0 |14,54|130 |256
K-8

10 |YBFSO 21 |var.barbarossa 41.6 24.0 178 |105.0 6.2 70 (9.0 14,48 {100 |238
K-11

11 |YBFSO 21 |var.albidum 38.4 54.0 17.1 |110.0 57 6.0 |14.0 |13,76|120 |258
K-12

12 |YBFSO 21 |var.hostianum 496 | 26.0 11.1 [120.0| 4.2 40 100 13,64 (110 |278
K-14

13 |YBFSO 21 |var.hostianum 40.6 18.0 13.8 110.0 5.0 40 |140 |14,72|150 (280
K-15

14 |YBFSO 21 |var.hostianum 50.4 20.0 20.0 110.0 6.4 7.0 (13.0 |[13,71(100 |273
K-16

15 |YBFSO 21 |var.glaucolutescens | 54.0 440 253 |105.0| 85 8.0 |10.0 |13,48|140 (260
K-21

16 |YBFSO 21 |var.cinereum 56.0 70.0 185 105.0 5.9 70 (17.0 12,86 (130 |235
K-22

17 |YBFSO 21 |var.bengalense 532 | 200 | 204 |[1000] 7.7 70 [150 [14,12]100 |255
K-23

18 |YBFSO 21 |var.renovatum 52.8 28.0 36.5 85.0 12.7 50 [22.0 13,74 (140 |297
K-24

19 |YBFSO 21 |var.lutescens 47.6 24.0 18.8 |110.0 7.0 6.0 |20.0 |(14,70]140 {300
K-27

20 |YBFSO 21 |var.milturum 48.8 64.0 275 (1000 9.2 10.0 [12.0 |14,32 (140 |267
K-28

21 |YBFSO 21 |var.sordoum 43.6 74.0 26.8 95.0 9.0 8.0 |15.0 |14,16|130 |255
K-29

22 |YBFSO 21 |var.barbarossa 55.2 60.0 34.2 95.0 | 124 100 |13.0 13,90 (130 (236
K-30

23 |YBFSO 21 |var.milturum 472 30.0 176 |105.0 74 40 |(17.0 (13,34|80 |261
K-31
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1 2 3 4 5 6 7 8 9 10 11 (12 |13
24 |YBFSO 21 |var.velutinum 44.8 36.0 255 |100.0 9.3 40 1(18.0 |13,56|110 |280
K-32
25 |YBFSO 21 |var.lutescens 38.4 32.0 23.7 90.0 9.0 80 |[19.0 |14,30|120 |250
K-33
26 |YBFSO 21 |var.velutinum 404 | 58.0 168 [1000| 6.0 30 |15.0 |12,97|100 |290
K-17
27 |YBFSO 21 |var.murinum 59.6 | 66.0 380 |8.0| 134 90 |13.0 |13,98(90 |287
K-18
28 |YBFSO 21 |var.murinum 540 | 620 200 |100.0f 7.8 50 |18.0 |14,42|110 |245
K-19
29 |YBFSO 21 |var.cianotrics 548 | 70.0 394 |100.0| 135 10.0 |29.0 |14,40 (130 (280
K-20
30 |Maurizio |var.erythrospermum| 44.0 | 48.0 34.2 90.0 | 115 11.0 [25.0 [14,07|80 |[226
31 |Anza var.erythrospermum | 42.8 90.0 35.3 85.0 12.0 9.0 |27.0 |14,12|130 (239
32 |Bezostaya |var.lutescens 516 | 320 216 |100.0| 9.7 8.0 |20.0 |14,68|140 |254
1
33 |Rumeli var.lutescens 49.2 44.0 24.0 95.0 7.7 7.0 |22.0 |13,93]120 |248
34 |Aran (St.) |var.lutescens 448 | 48.0 31.2 90.0 | 102 8.0 |[23.0 |14,11]130 |255
Cadval 2
Yiiksok keyfiyyot gostaricilorine goro se¢ilmis yumsaq bugda niimunolori
Fiziki Kleykovinanin -
gostaricilor miqdar va keyfiyyoti _ =
1S S <
s < 1} CIT
Katalog | . | 1000 | Keyfy-jQuru | = 1 |2 | E
. Niimunoanin . |Siiso- | Yas yoti | Kley. QS | = o |
Ne|  Nesi donin . . : 2| s o |©
Ad1 .. varil.,, |Kkley. (KDI), |miq., S | S S J
kiitlo- : Dartilmasi, g [N = S
: % |miq., cg. |% = c | o
si, % sm 5 g |8
ar @ g |=
= | N
= |
1 | YBFSO |var.renovatum 52.8 28.0 36.5 5.0 85.0 12.7 [22.0 (13,74 |140 |297
21 K-24
2 | YBFSO |var.barbarossa 55.2 60.0 | 34.2 10.0 95.0 124 |13.0 |13,90 |130 |236
21 K-30
3 | YBFSO |var.murinum 59.6 | 66.0 | 38.0 9.0 85.0 134 |13.0 {1398 |90 |287
21 K-18
4 | YBFSO |var.cianotrics 54.8 70.0 | 394 10.0 100.0 135 [29.0 |14.40 |130 |280
21 K-20
5 | Aran (St.) | var.lutescens 448 | 480 | 31.2 8.0 90.0 10.2 |23.0 |14,11 |130 |255

Tadqiq edilon yumsaq bugda niimunalori arasinda comi 32 spektr vo 65 pattern agkar edilmis vo
bu qgliadin elektroforetik spektrlorin amalo gotirdiklori patternlorin rastgolma tezliyino goroe onlar
arasinda polimorfizm miioyyon olunmusdur. Qliadin ehtiyat ziilallarinin elektroforeqramlarmin -
zonasinda 13 spektr vo 26 miixtalif pattern todqiq edilmisdir. Bu zonada ®- 2, o- 7, ®- 10 patterni 34
niimunada 6,0%, ®- 12 patterni 9.0 % rastgalma tezliyino malik olmusdur. Spektrlor arasinda ®- 2s vo
- 38 100% yiiksok rastgolma tezliyi togkil etmis, w-5 spektri 60,0% orta vo m-1 spektri iso 6,0% asagi
rastgolma tezliyino malik olmusdur.

Qliadin ehtiyat ziilallarinin elektroforeqrqmlarinin Y- zonasinda 6 spektr va 11 pattern miisahido
edilmisdir. Y- 1 patterni 45%, Y- 2 patterni 15% vo Y-3 patterni iso 8.0 % rastgalma tezliyino malik
olmusdur. Spektrlor arasinda Y'-35 100.0% yiiksok, Y-s 61% orta vo Y-S 15923.0% asag1 rastgolmo
tezliyino malik olmusdur. Elektroforeqramlarin - zonasinda 5 spektr vo 9 pattern miioyyon
edilmisdir. B-4 pattern 48.0% yiiksok, B-2 pattern 18.0% orta vo B-9 pattern 1.0% on az rastgolmo
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tezliyi togkil etmisdir. B-ps 98.0% yliksok, B-35 67.0% orta vo B-1s 17.0% agag rastgoloms tezliyi
miioyyon edilmigdir. Elektroforeqramlarin a- zonada 8 spektr vo 19 pattern qeydo alinmigdir. o- 14
pattern 21.0%, o- 3 pattern 15.0% vo o- 1 patterni iso 1.0% rastgolmao tezliyino malik olmusdur. a-,S
97.0% maksimum, o-gs 46.0% orta vo a-gs 17.0% asagi rastgolmo tezliyi ilo miioyyon edilmisdir.
Genotiplor arasinda Nei diisturunu totbiq etmoklo hor 4 zonaya goro genetik miixtoliflik indeksi
hesablanmigdir. Aparilan hesablamalar naticoesindo ®- (H=0,957) yiiksok, Y- (H=0,586) orta, -
zonasinda iso (H=0,497) az vo a-zonasi iso (H=0,825) ®- zonasina nisbaton az genetik miixtolifliyo
malik olmusdur.

Tadqiq edilon genotiplor beynolxalq deskriptorun toloblorine uygun aparilmis vo genetik
cohotdon pasportlagdirilib Milli genbanka tohvil verilmigdir (Sokil 1).
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Sakil 1. Yumsaq bugda niimunslarinin gliadin elektroforeqramlart:

1- var.barbarossa YBFSO 21 K-30; 2- var.barbarossa YBFSO 21 K-37; 3- var.erythrospermum YBFSO 21
K-54; 4- var.erythroleucon YBFSO 21 K-10; 5- var.graecum YBFSO 21 K-1; 6- var.milturum YBFSO 21 K-
3; 7- var.milturum YBFSO 21 K-4; 8- var.erythrospermum YBFSO 21 K-7; 9-var.lutescens YBFSO 21 K-8;
10-var.barbarossa YBFSO 21 K-11; 11- var.albidum YBFSO 21 K-12; 12- var.hostianum YBFSO 21 K-14;
13- var.hostianum YBFSO 21 K-15; 14- var.hostianum YBFSO 21 K-16; 15-var.glaucolutescens YBFSO 21
K-21; 16-var.cinereum YBFSO 21 K-22; 17-var.bengalense YBFSO 21 K-23; 18-var.renovatum YBFSO 21
K-24; 19-var.lutescens YBFSO 21 K-27; 20- var.milturum YBFSO 21 K-28; 21- var.sordoum YBFSO 21 K-
29; 22- var.barbarossa YBFSO 21 K-30; 23- var.milturum YBFSO 21 K-31; 24- var.velutinum YBFSO 21 K-
32; 25- var.lutescens YBFSO 21 K-33; 26- var.velutinum YBFSO 21 K-17; 27- var.murinum YBFSO 21 K-
18; 28- var.murinum YBFSO 21 K-19; 29- var.cianotrics YBFSO 21 K-20; 30- Maurizio; 31-Anza
(var.erythrospermum); 32- Aran (St)- (var.lutescens); 33- Bezostaya 1 (var.lutescens); 34- Rumeli
(var.lutescens)

Yerli yumsaq bugda niimunolorinin gliadin elektroforeqramlarinin marker kimi gotiiriilmiis
Bezostaya 1 sortunun kataloqu asasinda identifikasiyasi aparilmigdir. Var.murinum YBFSO 21 K-18
yumsaq bugda niimunasinin doninin texnoloji keyfiyyot gostoricilori standart Aran sortundan ytiksok
olmusdur. Aparilan analizlor zamam, var.murinum YBFSO 21 K-18 genotipinin gliadin
elektroforeqraminda Gld 1A4, Gld 1B8, Gld 1D1, Gld 6A12, Gld 6B4 vo Gld 6D7 molum allel
komponentlor bloklart miioyyan edilmisdir. Rumeli yumsaq bugda sortu Gld 1A4, Gld 1B1, Gld
1D5, Gld 6B2, Gld 6D1, Gld 6AY moalum gliadin bloklarinin dastyicisidir. Var.cianotrics YBFSO
21 K-20 niimunasinds isa Gld 1A4, Gld 1B6, Gld 1D1, Gld 6A10, Gld 6B6 va Gld 6D4 gliadin allel
komponentlor bloklar1 miioyyon olunmusdur vo bu bloklarin dasiyicist kimi onun doninin keyfiyyot
gostaricilori standart Aran sortundan vo digor genotiplordon iistiin olmusdur (Sakil 2).
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Sakil 2. 27- var.murinum YBFSO 21 K-18, 29- var.cianotrics YBFSO 21 K-20 va 34-Rumeli (marker)
yumsaq bugda niimunslarinin gliadin allel komponentlar bloklart

YEKUN

Beloliklo, yumsaq bugdanin 34 niimunosindon donin keyfiyyot gostoricilorino goro
var.renovatum (YBFSO 21 K-24), var.barbarossa (YBFSO 21 K-30), var.murinum (YBFSO 21 K-
18) va var.cianotricsin (YBFSO 21 K-20) 1000 deninin kiitlasi (52.2 q - 59.0 q), kleykovinansinin
miqdari (34.2%-39.4%), keyfiyyati (KDI 85.0 - 100.0 vahid, c.g.) vo sedimentasiya gdstoricisi (29.0
ml) yiiksok olan niimunslor kimi miioyyon edilmisdir. Yeni yumsaq bugda niimunalorinin
gliadinkodlasdiran Gld 1A, GId 1B, GId 1D GId 6A, Gld 6B, Gld 6D lokuslarinda molum gliadin
allel komponentlor bloklar1 miiayyan edilmisdir. Var.murinum YBFSO 21 K-18 yeni yumsaq bugda
genotipindo Gld 1A4, Gld 1B8, Gld 1D1, Gld 6A12, Gld 6B4, Gld 6D7 allel komponentlar bloklari
va var.cianotrics YBFSO 21 K-20 yumsaq bugda genotipinds iso Gld 1A4, Gld 1B1, Gld 1D5, Gld
6A10, Gld 6B6 vo Gld 6D4 allel komponentlar bloklar1 tasbit edilmisdir. Tadqiq olunan yumsaq
bugda niimunolori arasinda 32 spektr vo 65 pattern askar edilmisdir. Genotiplor arasinda 4 zonaya
gora genetik miixtoliflik indeksi hesablanmisdir. Aparilan hesablamalar noticasinds ®- (H=0,957)
yiiksok, o-zonasinda (H=0,825) nisbaton yiiksok, Y- zonasinda (H=0,586) orta, B- zonasinda iso
(H=0,497) asag1 genetik miixtoaliflik indeksi miioyyon edilmisdir.
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W3YUYEHME IMMOJIAMOP®U3MA MTOKA3ATEJEA KAYECTBA 3EPHA 1 BEJIKOBbIX
MAPKEPOB B HOBbIX CEJIEKIIMOHHBIX JIMHUU MAT'KOU NNIIEHUIBI (T.aestivum L.)

Axmnep Kepumos , I'amiter Cagbiros, @apuna Kepumosa, llanaii Uoparumosa
Hnemumym zenemuueckux pecypcos Munucmepcema nayku u 0opazosanus Azepbatiodcanckou Pecnyonuku

B paGote npuBeeHbI CBeIeHUSI 00 AIIEKTPOPOPETHUESCKOM aHAIM3E 3aacHbIX OSJIKOB IVIHaJANHA B 36pHE
34 cTaOWIBHBIX O0pa3IoB MATKOHM MIIeHWIEL. llens — BBIABICHHE W TACTIOPTH3AIMs OJOKOB aJICITHHBIX
KOMITOHEHTOB IiMaauHkoaupyonmx jgokycos (Gli 1A, Gli 1B, Gli 1D, Gli 6A, Gli 6B, Gli 6D) B o0pa3uax
MSTKOM TMILIEHUIIBI C BBICOKUMHU TOKazaTeNsiMu KadectBa. OrmpeneneHsl OJIOKM HM3BECTHBIX aIEIbHBIX
KOMIIOHEHTOB IJIMAJMHKOJUPYIOIIUX JIOKYCOB B 3€pHE I'€HOTHMIIOB MAIKOHM HIIEeHHLbl. B xoxme anammza
YCTAHOBJICHO, YTO TEXHOJIOTHYECKHE MOKa3aTeIM KadecTBa 3epHa oOpasua MSrKoW MIISHHIBI var.murinum
YBFSO 21K-18 Bbime, yem y cranmapTHoro copra ApaH. Ha ocHoBaHMM KaTayiora pe3epBHBIX OENKOB
TTIMA/IMHA HA 3JIEKTpodoporpaMMe JaHHOTO TeHOTHUIIA BBISBIICHBI M3BECTHBIE OJIOKH aJUIENIbHBIX KOMITOHEHTOB
rmmagunaa Gld 1A4, Gld 1B8, Gld 1D1, Gld 6A12, Gld 6B4 u Gld 6D7. B obpasie var.cyanotrics YBFSO
21K-20 ompenenens! O10KM aienpHBIX KoMmioHeHTOB riraauHa Gld 1A4, Gld 1B6, Gld 1D1, Gld 6A10, Gld
6B6 n Gld 6D4, mpuueM mMokasaread KauyecTBa HMX 3€peH KaK HOCHTENEH 3THX OJIOKOB MPEBOCXOAAT
CTaH/ApTHBIM cOPT ApaH U JpyrHe TeHOTHIBL. Takxke y 0Opa3lioB MATKOM MIIEHHUIBI UCCIEOBAIN MAcCy
1000 3epeH, CTEKIOBHIHOCTD 3€pHA, KOJMYECTBO KICHKOBHHBI, KOAQQUIMEHT nedopMaliy KISHKOBHHBI,
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KOJIMYECTBO CYXOW KJICHKOBHMHBI, KO3(DGHUIMEHT CETUMEHTAMM W  KOJHYECTBO O0IIero Oerka.
CTexIoBUIHOCTD SIBIISIOMIasicss (PU3MUECKUM MapaMeTpoM 3epHa BapbpupoBaiia Mexay 14-90%, macca 1000
3epeH - 38,4-59,6 r, koaddurment nedopmarium kierikopusl - 85,0-120,0 enunwmir (mokaszateis npubopa). B
pe3yabTarte aHaiu3a ObIIO 0TOOpPaHO 4 oOpasiia ¢ BBICOKMMH IMOKA3aTeNIsIMU KadecTBa 3epHa. Takke ObLT
paccuMTaH MHICKC T€HEeTHYeCcKoro pasHooOpasusi (H-) snextpodoporpamMm riMagiHa TEHOTHIIOB MATKON
mimeHunbl. [ TOBBINIEHNST XJIeOOTeKapHbIX KadecTB OOpa3loB MSTKOM TIICHHIBI  Ie1eco00pa3Ho
HCIOJIL30BAThL OJIOKM KOMIIOHEHTOB aJIjIeNei TIIMaarHa, CBA3aHHBIX C IMOKA3aTCiIAMHU KadyeCTBa. T'enoTumner ¢
BBICOKUMH KOMIUICKCHBIMUA TEXHOJIOTHUCCKUMH TTOKA3aTENIIMUA KauyecTBA MOTYT OBITh HCIOJB30BaHBI B
Ka4€CTBE POAUTEIILCKHUX (1)OpM B CCJICKIIMOHHBIX ITpOorpamMmMax.

Kniouesvle cnosa: msexas nuienuya, Kauecmeo 3epHa, 2nUaoul, aileib, KOMNOHEHMHbLL 010K, J0K)C,
nammepH

STUDY OF GRAIN QUALITY INDICATORS AND PROTEIN MARKERS POLYMORPHISM IN
NEW BREEDING LINES OF BREAD WHEAT (T.aestivum L.)

Akbar Karimov’, Hamlet Sadiqov, Farida Karimova, Shanay Ibrahimova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

This study presents the data of electrophoretic analyzes of gliadin storage proteins in the grains of 34
bread wheat samples. The aim was to identify and passportize the allelic component blocks of gliadin coding
loci (Gli 1A, Gli 1B, Gli 1D, Gli 6A, Gli 6B, Gli 6D) in bread wheat samples with high quality indicators.
Blocks of known allelic components of gliadincoding loci were determined in the grain of bread wheat
genotypes. During the analysis, it was determined that the technological quality indicators of the grain of the
var.murinum YBFSO 21K-18 bread wheat sample were higher than the standard Aran variety. Based on the
catalog of gliadin storage proteins, known gliadin allelic component blocks Gld 1A4, Gld 1B8, Gld 1D1, Gid
6A12, Gld 6B4 and Gld 6D7 were detected in the electrophorogram of this genotype. In the Var.cyanotrics
YBFSO 21K-20 sample, GIld 1A4, Gld 1B6, Gld 1D1, Gld 6A10, Gld 6B6 and Gld 6D4 gliadin allelic
component blocks were determined, and the quality indicators of their grains as carriers of these blocks were
superior to the standard Aran variety and other genotypes. Also, the weight of 1000 grains of bread wheat
samples, the vitreousness of the grain, the amount of gluten, the deformation coefficient of gluten, the amount
of dry gluten, the sedimentation index and the amount of total protein were studied in the technological
analysis. From the physical parameters of the grain, vitreousness was changed in the range of 14-90%
between samples, the weight of 1000 grains was changed in the range of 38.4-59.6 g, and the deformation
coefficient of gluten was changed in the range of 85.0-120.0 units (device indicator). As a result of their
analysis, 4 samples with high grain quality indicators were selected. In addition, the genetic diversity index (H-
) of the gliadin electropherograms of bread wheat genotypes was calculated. It is reasonable to use blocks of
gliadin allele components, which are related to quality traits, in improving the quality indicators of bread wheat
samples. Selected genotypes with high complex technological quality indicators can be used as parental forms
in breeding programs.

Keywords: bread wheat, grain quality, gliadin, allele, component block, locus, pattern
Capa taqdim etmigdir: Qatiba Hasanova, a.e.d., dosent
Redaksiyaya daxil olma tarixi: 19.06.2023

Takrar islonmaya gondorilma tarixi: 21.07.2023
Capa qabul edilma tarixi: 25.08.2023

153



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild XII, N 1 (2023) , s. 154-160

UOT 631.52.633 351.632.122

MORCIMOK NUMUNOLORININ FiZiOLOJI QIYMOTLONDIRILMOSI

TIORAVIT HUSEYNOVA*, RONA MIiKAYILOVA, FORQANO KORIMOVA
Azarbaycan Respublikast Elm va Tohsil Nazirliyi Genetik Ehtivatlar Institutu, Baki, AZ 1106, Azadlq pr.155
htaravat@mail.ru

Azarbaycan Elm vo Tohsil Nazirliyinin Genetik Ehtiyatlar Institutunun nozdindoki Milli
Genbankda toplanan marcimayin (Lens culinaris Medik) atraf miihitin qeyri-alverisli stress amillorino
davamh forma vo niimundlorinin arasdirilmasi vo introduksiyasi istiqgamatinds genis tadqiqat islori
aparilir. Bu islorin hayata kecirilmasi, marcimoayin biologiyasini, mahsuldarh@ini, tosorriifat shomiyyotli
asas dlamatlorini, xastalik vo zararvericilors, abiotik stress amillora davamhhgm atrafh 6yranmadon
mumkun deyil. Qlobal istilosma va soran torpaq sahalarinin hor il artmasi, kand tasarriifati bitkilorinin
quraqhq va duz strslorine davamhli@imin mexanizmlorinin arasdirilmasi istigamatinds tadqiqatlarin
aparilmasim aktuallasdirir. Fotosintetik pigmentlor fotosintetik potensial vo ilkin mohsuldarhqla
bilavasits slagadar oldugu iiciin, bitkilorin abiotik stress soraitinds bioloji voziyyatini asas fotosintetik
pigmentlorin — xlorofilin va karotinoidlorin miqdarim toyin etmoakls giymatlondirmak olar. Tadqigat
materiali olaraq institutun Kolleksiyasindan secilmis 40 morcimak (Lens culinaris Medik) nimu-
nasindan istifads edilmisdir. Tarla soraitinds okilmis homin niimunslorin quraghga vo duzluluga
davamhihq doracolorini qiymotlondirmok moaqgsadi ilo  onlardan cicoklonmo fazasinda Yyarpaq
niimundlori gotiiriilmiis, laboratoriya soraitindo quraqlhiq vo duz streslorinin tasirindon fotosintez
gostaricilorindan olan xlorofil a, xlorofil b, xlorofil a+b-nin va karotinoidlorin migdarinda bas veran
dayisikliklor miisyyanlosdirilorak stress davamh niimunalor qiymatlondirilib, streso yiiksok davaml,
davaml, orta davamh, hassas genotiplor secilmisdir. Todqigatin naticalaring asason dyranilon marcimok
niimunalorinin 45%-i - quraghga yiiksok davamh, 34%-i - davamli, 21%-i - orta davamh Kimi, 35%-i -
duza yiiksok davaml, 26%-i - davamli, 24 %-i - orta davamli, 15 %-i - hassas kimi qiymatlondiril-
misdir. Bitkilorin genetik sartlonmis va irson kecon bu vo ya digor davamliliq doracasi, har hansi bir
niimunanin Jtraf miihitin slverissiz soraitino adaptasiya imkanlarim aks etdirir. Qiymatlondirilib
secilmis morcimak niimunalori galocokds quraqhq va duza davamhihq istigamatinds aparilacaq miixtalif
seleksiya proqramlarinda istifads iiciin magsodouygundur.

Acar sozlar: morcimak, abiotik stress, quraqlig, duzlulug, xlorofil, karotinoid

GIRIS

Hazirda diinyada bas veron iqlim doyisikliklori orzaq problemi ilo olagodar oksor olkolorin
iqtisadiyyatinda va kond tesarriifatinin inkisafinda, ¢ox ¢atinliklor yaratmisdir. Malumdur ki, arzaq
tohliikosizliyinin tomin olunmasinda donli-paxlali vo taxil bitkilorinin shomiyyati ¢cox bdyiikdiir.
Azorbaycan Elm va Tohsil Nazirliyinin Genetik Ehtiyatlar Institutu nozdindoki Milli Genbankda
toplanan morcimak (Lens culinaris Medik) bitkisinin otraf miihitin quraghq, duzluluqg, yiiksak
hararat vo s. kimi stress amillorino davamli  forma ve niimunslorinin aragdirilmasi vo introduksiyasi
istigamotindo genis todqiqat islori aparilir. Bu islorin hoyata kegirilmosi paxlali bitkilordon olan
moarcimayin biologiyasini, mohsuldarligini, tosorriifat shomiyyatli osas olamaotlorini, xostolik vo
zararvericilora, doyison ekoloji miihitin abiotik stress amillorino davamliligini otrafli dyronmodon
miimkiin deyil. Quraglig vo duzlulug kimi abiotik streslor bitkilorin bdyiimo, inkisafin1 vo
mohsuldarligini mohdudlasdiran amillordondir. Qlobal istilosmo vo soran torpaq sahalorinin har il
artmasi, kond tosorriifati bitkilorinin quraqliq vo duz strslorine davamliliginin mexanizmlorinin
aragdirilmasi istiqgamotindo todqiqatlarin aparilmasimi aktuallagdirir. Bu istigamotds todqigat islori
halo ¢oxdanki dovrlardon, K.A.Timiryazevin “Bitkilarin quragligla miibarizasi” (1922) adli aserilo
baslamis vo “Suyun btkilordo nogliyyatt vo tonzimlonmasi” (JKonkesuu, 2001) adli islorlo davam
etdirilmisdir. Homin osarlorde bitkilorin otraf miihitin abiotik stress tasirlari ilo alagadar davamliliq
problemi todgiqatgilarm diqqotini colb edib. N..Vavilov bitkilorin otraf miihit soraitino
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adaptasiyasmin fizioloji-ekoloji osaslarinin dyronilmosinin miihiimliiyiinii ilk dork edon alimlordon
olub.

Son illords bu sahods aparilan bir ne¢o todqiqat islorini gostormok olar. Kartof bitkisinin xlorid
soranlasmasma davamliliginin mexanizminin 6yronilmasino hasr olunan islordo geyd olunur ki,
osmotik tonzimlomo - hiiceyrolorin turqorda doyisiklik getmodon vo suyun torkibindo azalma
olmadan oldo edilon, doyison otraf miihit soraitino uygunlasmasidir. Quraqliq kimi duz stresi do
osmotik komponentlordondir. Qeyd olunur ki, duza davamli bitkilor asagi hiiceyrodaxili osmotik
potensial yaratmaq qabiliyyatino goro, homginin su stressino moruz qalmis orazilordo do davamliliq
gostora bilirlor (Edumora, 2018). Kursk Doévlot Universitetinin alimlorinin Triticum aestivum
L.bitkisino natrium xlorid soranlagsmasinin tosirinin qiymotlondirilmasine aid islorindo okingabagi
bitkilorin salisil tursusu ilo islondikdon sonra bas veron doyisikliklorin Oyronilmosine, duza
davamliligin fizioloji mexanizmlarinin dyronilmasinag dair tadqiqatlarin naticalori 6z oksini tapmigdr.
Homin islordo bitkilorin torpagda artan osmotik potensialin tosirino, soranliq soraitino, anatomik,
morfoloji vo fizioloji parametrlorin doyismosino adaptasiya qabiliyystini tomin edon proseslors
diggat yetirilir (bemosa, 2018). Homg¢inin Qazaxistamin Biotexnologiya vo Biologiya institutunun
alimlorinin (Tepnerxkas, 2000) togdim etditiyi islordo abiotik streslorin taxil bitki hiiceyraloring
zararli tosirlorindon bohs edilir.

Bu baximdan hazirda denli-paxlali bitki kolleksiyalarin1 genislondirorok respublikamizin
miixtalif torpag-iqlim soraitino uygun, asas ekoloji amllordon olan quraqgliq vo soranliga davamli vo
eyni zamanda tasarriifat toloblorino cavab vera bilocok mohsuldar paxlali, o climladen morcimok
bitkisinin sort vo niimunslorinin yaradilmasi zoruridir.

Bitki mongoli ziilal ehtiyaci assason paxlali bitkilor hesabina 6donilir vo osason insanlarin
gidalanmasinda, kond tasarriifatt heyvanlarinin yemlondirilmasindo bdyiik ohomiyoto malikdir. Ziilal
maddalori ilo zonginlik cohotindon donli paxlal bitkilor ot mohsullarina yaxindir. Noxud, marcimak
va s. doninds 24-28%, lobyada iso 30% ziilal vardir (Haciyev,1996). Azasrbaycanin miixtalif
bdlgolorindon toplanmis paxlali bitkilorin biomorfoloji va tasorriifat ohomiyyatli gostericilori
hartorofli Oyronilir, onlarin biotik vo abiotik stress amilloro davamliliq doracolori qiymatlondirilir,
faydal xiisusiyyatlora malik olan genotiplorin seleksiyada istifadasi ti¢iin moslohat goriiliir.

Quraqlig, soranlq, yiiksok horarot vo s. kimi abiotik stress amillori fotosintez prosesino daha
cox tosir gostorir. Bu tosirlorin Oyronilmesi, fotosintez ~ mexanizminin aydinlagdirilmasinda,
fotosintetik mohsuldarhigintodqiq olunmasinda, homg¢inin hor bir bitki sort vo niimunolorinin
miloyyan konkret torpag-iglim soraitine uygun zonalarada okilmasi ndqteyi nazerinden miihiim
ohomiyyot kasb edir. Otraf miihitin geyri olverisli amillori xlorofilin migdarina tosir edir ki, bu da
fotosintezin intensivliyinds 6ziinii biiruzs verir. Quragligin tosirindon yasil plastidlorin dagilmosi bag
verir ki, bu da xlorofilin migdarinin azalmasina sobab olur (I'yceiinoBa, 2021). Molumdur ki, otraf
muhitin geyri-alverigli amillorinin tasirindon pigment sistemindo bas veran doyisikliklor, asason
xlorofil “a”-nin hesabina bas verir, xlorofil “b” iso daha davamlidir, az doyisir.

Quragliq stresi bitkilorin boylimo vo inkisafina monfi tosir edorak, onlarin mohsuldarligini
koskin sokildo azaldir. Abiotik stress amillorin tosiri soraitindo bdyiiyon paxlali bitkilorin fizioloji
xiisusiyyetlorinin Oyronilmasi vo diagnostikasi onlarin bu soraitdo xarakterik xiisusiyyatlorinin vo
funksiyalarinin potensial imkanlarin1 miioyyon etmoys imkan verir. Paxlali bitki genetik
ehtiyatlarinin quraqliga vo soranliga davamliliq doracolorinin miioyyon edilmosi onlarin miixtolif
torpag-iglim qursaqlar {i¢iin perspektivlilorini qiymotlondirmoyo vo seleksiyada istifado iigiin, streso
davamli genetik monbaolori miioyyon etmoys imkan veracokdir.

Bitkilorin qeyri-olverigli otraf miihit amillorino uygunlasma prosesi hiiceyra organoidlori,
xiisuson do xloroplast soviyyesindo hoyata kecirilir vo bitkilordo bu monfi amillors uygunlasma
mexanizmlori miixtolifdir. Fotosintetik pigmentlor bilavasito fotosintetik potensial vo ilkin
moahsuldarligla slagali oldugundan, abiotik streslorin tosirinden bitkide pigmentlorin miqdarmin
doyisilmoasi asasinda komiyyatco qiymaotlondirilo bilor.

Bitkilorin abiotik streslora: quraqliga vo soranliga davamliligimin diagnostik tisullarindan biri da,
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bu stresslorin tosirindon bitki yarpaqglarinda xlorofilin iimumi miqdarinda (a+b) meydana golon
doyismolorin dyronilmasi vo miioyyon edilmasidir.

MATERIAL VO METODLAR

Todgigat materiali olaraq  Milli Genbank kolleksiyasindan segilmis 40 morcimok (Lens
culinaris Medik.) niimunalorindan istifado edilmigdir. Tarla soraitindo akilmis hamin niimunslorin
quraghiga vo duza davamliliq doracolorini giymotlondirmok mogsadi ilo onlardan ¢igoklonmo
fazasinda yarpaq niimunolori gotiiriilmiis, streslo olagadar fotosintez gostoricilorindon olan xlorofil
a, xlorofil b, xlorofil a+b-nin vo Kkarotinoidlorin miqdarinda bas veron doyisikliklor
miloyyanlogdirilorak streso davamli niimunalor qiymatlondirilib streso davamli genotiplar secilmisdir
(Meromuieckoe pykoBoICTBO, 1988).

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat isinin noticolori diaqramda 6z oksini tapmusdir (diagram 1; 2). Istifado olunmus
metodikaya osason osmotik mohlullarda saxlanilan yarpaq dairociklorindo yasil pigmentlorin
gatiliginin  nazaroto nisbati, miiqayise edilon niimunalar iiglin davamliliq gostaricisi sayilir. Bu
nisbot todqiq olunan formalar arasinda quragli§a vo duza davamli niimunslorin qiymotlondrilmosi
Ucuin meyar hesab edilir.

Quraqgligin tasirindan
xlorofilin migdarinin
dayisilmasi, %-la

M yiksak
davamli
W davamli

Diagram 1

Diagram 1-don goriindiiyii kimi, tadqiq olunan — 40 morcimok niimunalorindon 15i - LR|L-21-
50-1-1-1/ZPL 62/21-1, F.2012-174l, 7978/DPL 62/2, F.2012-206l, 6002/99/229/5-5, F.2012-55I,
F.2012-276l, F.2012-91l, 6002/LR/L-21-50-1-1-1/11-8, 6002/LR/L-21-50-1-1-1/15-3, F.2013-50l.,
F.2012-591, 6002/1LW2-118|1-3, F.2012-86l, F.2013-41l, - quraghiga yiiksok davamli kimi
giymatlondirilmigdir. Homin niimiinolorde quraghigin tosirindon xlorofilin miqdarinin dayismasi
107,0 % - 146,7 % arasinda toskil etmigdir, xlorofilin stres-depresiya dorocasi 0 olmusdur.

F.2013-471, F.2012-244l, F.2012-231l, 6002/LR/L-21-50-1-1-1/9-6, 8114|7669|10-5, LECU 8-
51, 6022/LRIL -21-50-1-1-1/16-9, 6022/LRIL -21-50-1-1-1/16-9, AZE/LECU-2, LECU 20-62 -
nimunaleri (10 niimuna) quraghga davamli kimi secilmisdir. Homin niimiinalorde quragligin
tosirindon xlorofilin migdarimin doyisilmasi 97,0 %-104,5 % arasinda togkil etmisdir.
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F.2012-54L, LECU 19-59, F.2012-173L, F.2012-191L, AZE/LECU-1, F.2012-53L,
99/209/LR/L-22-107/3-2, 6002/LR/L-21-50-1-1-1/21-4, F.2013-45L, LECU -7-44|1, F.2013-49L,
6002/99/209/5-9, LECU 5-47, 1462/4605/3-2, F.2012-95L - niimunolori quraghiga orta davamli
kimi qiymotlondirilmisdir. Yalniz bir niimuns - X2013-119-14 quraqliq stresino hassas Kimi
secilmisdir.

NaCl-un tasirindan xlorofilin
miqdarinin dayisilmasi, %-1a

M Yiksak davamli
W davamli
orta davamli

B duzluluga hasas
nimumalar

Diagram 2

Tadqiq olunan marcimak niimunalorindon 11 niimuns - 6002/99/229/5-5, F.2012-55L, F.2012-
91L, LR|L-21-50-1-1-1/ZPL 62/21-1, AZE/LECU-1, 6002/LR/L-21-50-1-1-1/11-8, 6002/99/209/5-
9, 6002/LR/L-21-50-1-1-1/15-3, F.2012-86L, 7978/DPL 62/2, F.2012-244L - duza yiiksok davamli
kimi segilmisdir. NaCL-un tosirindon xlorofilin miqgdarmin doyisilmasi 106,2 % - 149,2 % arasinda
miisahido olmusdur.

F.2012-54l, F.2012-53l, 6002/Lr/L-21-50-1-1-1/9-6, F.2013-471, 99/209/Lr/L-22-107/3-2,
F.2012-173l, F.2012-174l, 1462/4605/3-2, F.2013-501, 8114|7669|10-5 6002/1lw2-118|1-3,
F.2012-231l, F.2012-276l, F.2013-41l, F.2012-191l, F.2012-59I, LECU 5-47, F.2013-49I, LECU
20-62, 6002/Lr/L-21-50-1-1-1/21-4 - niimunalori duza davamli kimi giymotlondirilmisdir (diagram
2).

Oyranilan 40 morcimok niimunalorindan 8-i - LR|L-21-50-1-1-1/ZPL 62/21-1, 7978/DPL 62/2,
6002/99/229/5-5, F.2012-55L, F.2012-91L, 6002/LR/L-21-50-1-1-1/11-8, 6002/LR/L-21-50-1-1-
1/15-3, F.2012-86L - hom quraqlig, hom do duz stresina yiiksok davamli kimi se¢ilmisdir.

Tadgigat isindo gotiiriilmiis morcimok niimunolori yarpaqglarinda quraqliq vo duz streslorinin
tosirindon karotinoidlorin miqdarinda meydana goalon doyisikliklora asason deys bilarik ki, Xlorofilin
iimumi miqdarmin davamliliq doracalari ilo karotinoidlorin migdarmin davamliliq doracalori arasinda
miisbat korrelyasiya olagosi mévcuddur.

Morcimok niimunolori yarpaglarlinda quraqliq vo duz streslorinin tosirindon karotinoidlorin
miqdarinda meydana golon doyisikliklori miigayiso etdikdo deyo bilorik ki, xlorofilin imumi
miqdariin davamliliq doracalori ilo karotinoidlorin miqdarmin davamliliq doracolori arasinda, bir
ne¢o niimunoni ¢ixmagq sartilo, demok olar ki, miisbot korrelyasiya olagosi movcuddur.

Otraf miihitin geyri-olverisli stress amillori soraitindo bitkilorin davamliliq doracslorinin
potensial imkanlarinin agkarlanmasi, miioyyon dorocodo bitkilorin davamliliq doracalorinin
miiqayisali gqiymotlondirilmasine imkan verir. Bitkilorin genetik sortlonmis vo irson kegon bu vo ya
digor davamliliq doracosi, hor hansi bir sort vo ya niimunonin otraf miihitin olverissiz soraiting
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adaptasiya imkanlarimi oks etdirir.

YEKUN

Tadqiq olunan 40 morcimok niimunssindon  15-1 - LR|I-21-50-1-1-1/ZPL 62/21-1, F.2012-
174L, 7978/DPL 62/2, F.2012-206L, 6002/99/229/5-5, F.2012-55L, F.2012-276L, F.2012-91L,
6002/LR/L-21-50-1-1-1/11-8, 6002/LR/L-21-50-1-1-1/15-3, F.2013-50L., F.2012-59L, 6002/1LW2-
118|1-3, F.2012-86L, F.2013-41L - quraghga yiiksok davamli, 10 niimuns- F.2012-54L, LECU 19-
59, F.2012-173L, F.2012-191L, aze/lLecu-1, F.2012-53L, 99/209/LR/L-22-107/3-2, 6002/LR/L-21-
50-1-1-1/21-4, F.2013-45L, LECU-7-44|1, F.2013-49L, 6002/99/209/5-9, LECU 5-47, 1462/4605/3-
2, F.2012-95L quraqliga davaml - kimi qiymatlondirilmisdir.

11 nimuns - 6002/99/229/5-5, F.2012-55L, F.2012-91L, LR|I-21-50-1-1-1/ZPL 62/21-1,
aze/Lecu-1, 6002/LR/L-21-50-1-1-1/11-8, 6002/99/209/5-9, 6002/LR/L-21-50-1-1-1/15-3, F.2012-
86L, 7978/DPL 62/2, F.2012-244L - duza yiiksok davamli, F.2012-54L, F.2012-53L, 6002/LR/L-
21-50-1-1-1/9-6, F.2013-47L, 99/209/LR/L-22-107/3-2, F.2012-173L, F.2012-174L, 1462/4605/3-
2, F.2013-50L, 8114|7669|10-5, 6002/ILW2-118|1-3, F.2012-231L, F.2012-276L, F.2013-41L,
F.2012-191L, F.2012-59L, LECU 5-47, F.2013-49L, LECU 20-62, 6002/LR/L-21-50-1-1-1/21-4.-
niimunoalori duza davamli kimi se¢ilmisdir.

8 niimuns - LR|L-21-50-1-1-1/ZPL 62/21-1, 7978/DPL 62/2, 6002/99/229/5-5, F.2012-55L,
F.2012-91L, 6002/LR/L-21-50-1-1-1/11-8, 6002/LR/L-21-50-1-1-1/15-3, F.2012-86L - hom
quraqliq, hom doa duz stresine yiiksok davamli kimi secilmisdir.

Todqigat noticasindo askarlanmis streso davmli morcimok niimunolori golocokdo davamliliq
istigamatinds aparilacaq miixtalif seleksiya proqramlarinda istifads tigiin yararli hesab edilir.

ODOBIYYAT

Haciyev V.G., Musayev S.N. Azorbaycanin paxlal bitkilori. Baki, Elm, 1996. [Hajiyev V.G., Musayev S.N.
Legumes of Azerbaijan. 1996 (in Azerbaijani)]

Besoa T.A., KpaBuenko A.C. ®U310I0THUECKHE OCHOBEI aIalTAlIAN PACTCHUI K BO3ICHCTBHIO COJIEBOTO
cTpecca. DJEKTPOHHBIN HaydHbIi kypHan Kypckoro rocynusepcurera. 2018;1(17). [Belova T.A,
Kravchenko A.S. Physiological basis of plant adaptation to salt stress. Elektronniy nauchniy jurnal
kurskoqo gosuniversiteta = Electronic scientific journal of Kursk State University. 2018;1(17) (in Russian)]

E¢umona M.B., Kosomeiiuyk JI.B., boiiko E.B., Manoduii M.K., Bunepmmnan A.H., Ilmocann U.H.,
Tonoankas N.®., Mypran O.K., Ky3neunoB Biu.B. Ousnonormueckue MexaHu3Mbl yYCTOWYHUBOCTU
pactennii Solanum tuberosum L. k xmopuanomy 3aconenuto. // dusnonorus pacrenmii., 2018;65(3):196-
206. [Efimova M.V., Kolomeichuk L.V., Boyko E.V., Malofiy M.K., Vidershpan A.N., Plyusnin I.N.,
Golovatskaya I.F., Murgan O.K., Kuznetsov VL.V. Physiological mechanisms of plant resistance to
chloride salinity. Jurnal fiziologiya rasteniy = Journal plant physiology. 2018;65(3):196-206. (in Russian)]

Koakesnu B.H. COopHMK HaydHBIX TPYAOB. bHORHEpreTHyeckwe acreKThl MPOOIEMBI YCTOMYHMBOCTH
pactenuii. M3n-so Poccuiickoit Axkamemun EctectBosnanms. [Zholkevich V.N. Collection of scientific
papers: Bioenergetic aspects of the problem of plant sustainability. Publishing House of the Russian
Academy of Natural Sciences. 2001 (in Russian) ]

TepJIeIIKaH H.B. HOBpeX(z[a}omee Z[ef/’ICTBI/Ie a0HOTHYECKUX CTPCCCOB Ha PACTUTCIIBHBIC KJICTKHU 3CPHOBBIX
smakoB. Tpyasl Hukurckoro Oortanmueckoro cama, Tom 131. 2000.[Terletskaya N.V. Damage effect of
abiotic stresses on plant cells of cereals. Proceedings of the Nikitsky botanical garden, volume 131, 2000
(in Russian)]

I'yceiinoBa T.H. Monorpadust: Apgantaims pacteHuid K abuotnueckum crtpeccam. LAP LAMBERT.
Academic Publishing. 2021;54. [Huseynova T.N. Monograph: Adaptation of plants to abiotic stresses. LAP
LAMBERT. Academic Publishing. 2021;54 (in Russian)]

Mertoandeckoe pyKOBOACTBO: J(MarHocTHKa yCTOMYMBOCTH PACTEHHM K CTPECCOBBIM BozaeucTBusM. [lox
penakuueit Ynosernko I'.B., 1988;227. [Methodological guide: Diagnostics of plant resistance to stress.
Edited by Udovenko G.V., 1988;227. (in Russian)]

158



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlaori, Cild XII, Ne 1 (2023)

OU3NOJIOTNYECKAS OINEHKA OBPA3I1OB YEYEBHAIbI

o *
Tapagar I'yceiinoBa , Pena MukauiioBa, @aprana Kepumona
Hncmumym eenemuueckux pecypcoe Munucmepcmesa nayku u oopasosarusi Azepoatioscanckoii Pecnybnuxu

[IpoBomuTcss Gomblnas HaydHO-MCCIENOBATENbCKass padoTa B HANpPABICHWH CO3MaHHS W BHEAPECHUS
ycToWuMBBIX (opMm u 00OpasuoB ueueBuipl (Lens culinaris Medik) k HeOIaronpusTHBIM CTPECCOBBIM
(bakTopam BHeUIHEH cpenpl, coOpaHHbIX B rendanke Mucruryra ['eHermyeckux PecypcoB MuHHCTEpCTBO
Hayxku m ObpazoBanus AzepOaiimkana. BemonHeHHe 3THX paOOT HEBO3MOXKHO 0€3 JETATLHOTO M3YUCHHS
OMONIOruy, MPOAYKTUBHOCTH, OCHOBHBIX XO3HCTBEHHBIX MIPU3HAKOB YEUEBULIBI, YCTOMYNBOCTH K OOJIE3HIM H
BpEAUTEISIM, a0HOTHUECKUM CTPECCOBBIM (hakTopaM. [TobanbHOE MOTEIJIEHHE M €KEroJHOe YBEeIHICHHUE
TUTOIIA Il 3aCOJICHHBIX 3€MENTb JIENIAl0T aKTyaJbHBIM POBE/ICHHUE FICCIICIOBAHIN B HAMPABICHUN M3YUCHHUS
MEXaHW3MOB YCTOWYHMBOCTH CEITLCKOXO3SIMCTBEHHBIX KYJIBTYp K 3aCyXe M coieBoMy cTpeccy. Ilockombky
(hOTOCHHTETHUECKHE TMUITMEHTHI HAanpsIMyI0 CBS3aHBI C (DPOTOCHHTETHUYECKUM IMOTCHIHAIOM W TEPBUYHON
MIPOYKTUBHOCTBIO, OMOJIOTHYECKOE COCTOSIHHE PACTEHHH B YCIOBHSAX aOMOTHYECKOTO CTpecca MOXKHO
OICHUTb, ONPEJCIUB KOJMYECTBO OCHOBHBIX (DOTOCHHTETHYECKUX TUTMEHTOB - XJopoduuia |
KapOTHHOUIIOB. MarepuanoM mis ucciemoBaHuii mocmyxmwid 40 oOpa3moB yedeBHIBI, OTOOpaHHBIX W3
KOJUTeKIMH HMHCTUTYTa. C WENbI0 OLEHKH CTENEHH YCTOMYMBOCTH OOpa3LOB K 3acyXxe M 3acCOJICHHIO
BBICAXKCHHBIX B TIOJICBBIX YCJIOBHSIX, OBUIM B3ATHI JICTBs B (Dady IIBETECHWs, ONpPEICIICHbI OCHOBHBIC
nokaszarenan (OTOCHHTE3a - W3MEHEHHs KolmdyecTBa xiopodwia a, xmopodmwria b, obmeidl cymmbl
xjopoduia atb W KapoOTHHOWAOB, TOJA BO3IEWCTBMEM 3aCyXH M COJEBOTO CTpecca B J1ab0OpaTOPHBIX
YCTIOBUSIX,  OIIEHEHBI  yCTOHWYMBBIE  OOpaslbl,  BBIIENEHBI  BBHICOKOYCTOWYMBBIE,  YCTOWYMBBIE,
CpenHeyCTOWYNBBIE, TyBCTBUTENbHBIE TeHOTHIBL. [lo pesympratam mccremoBanust 45 % wccrienoBaHHBIX
00pas3IoB YeUeBHIILI OIICHCHBI KaK BBICOKOYCTOMUMBEIC K 3acyxe, 34 % - kak ycroiumBble, 21 % - kak
cpenHeycTroiunBbie, 35 % - KaKk BBICOKOYCTOMYHMBBIE K 3acoyieHuio, 26 % - kak ycroiumsele, 24 % - Kak
cpenHeycrounBele W 15% Kak dyBCTBHTENBHBIE. Ta WIM WHas CTENEHb YCTOMYMBOCTH pPAcTCHHUN
onpenensieTcsl TCHETUIECKH, TIEPEeJaeTCsl 0 HACIEACTBY U OTpaXkaeT MPUCIIOCOOIEHHOCTD JTI000T0 00pasia K
HEONaronpHusATHBIM YCIOBUSAM cpefbl. OLeHeHHbIe W OTOOpaHHBIE O00pa3lbl YEUEBUIBI MPUTOAHBI JUIS
WCTIONIb30BAaHMS B PA3IMYHBIX CENEKIFIOHHBIX MPOTrpaMMax MPOBOJUMBIX B HAIPaBIEHWH YCTOWYMBOCTH HA
3aCyX0- ¥ COJIEYCTOHYMBOCTH B OyIyIIEM.

Knrouesnvie cnosa: weuesuya, abuomudeckuti cmpecc, 3acyxa, 3acoienue, Xa10pouiii, KapomuHouo

PHYSIOLOGICAL ASSESSMENT OF LENTIL SAMPLES

Taravat Huseynova’, Rena Mikayilova, Farqana Kerimova
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

Extensive research works are being carried out in the direction of creation and introduction of lentils
(Lens culinaris Medik), which are resistant to non-favorable stress factors of the environment, in the GenBank
of the Institute of Genetic Resources of the Ministry of Science and education of Azerbaijan. Extensive
research work is being carried out in the direction of creation and introduction of forms and patterns resistant
to stress factors. The implementation of these works is impossible without a detailed study of the biology of
lentils, its productivity, main signs of economic importance, resistance to diseases and pests, abiotic stress
factors. Global warming and the annual increase in saline land areas make it relevant to conduct research on
the mechanisms of resistance of agricultural crops to drought and salt stresses. Since photosynthetic pigments
are directly related to photosynthetic potential and primary productivity, the biological state of plants under
conditions of abiotic stress can be assessed by determining the amount of the main photosynthetic pigments —
chorophylline and carotenoids. As a research material, 40 lentils (Lens culinaris I.) samples were used. In order
to assess the degree of drought and salinity resistance of those specimens planted in field conditions, leaf
samples were taken from them in the flowering phase, in laboratory conditions, changes in the amount of
chlorophyll a, chlorophyll b, chlorophyll a+b and carotenoids from photosynthesis indicators from the effects
of drought and salt stresses were determined and stress-resistant samples were evaluated, highly resistant,
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resistant, medium resistant, sensitive genotypes were selected. Based on the results of the study, 45% of the
studied lentil samples were evaluated as drought - resistant, 34% - resistant, 21% - medium - resistant, 35% -
salt-resistant, 26% - resistant, 24% - medium-resistant, 15% - sensitive. This or that degree of continuity of
plants, genetically conditioned and inherited, reflects the possibility of adaptation of any specimen to
unfavorable environmental conditions. The evaluated selected lentil samples are suitable for use in various
selection programs to be carried out in the future in the direction of drought and salinity resistance.

Keywords: lentils, abiotic stress, drought, salinity, chlorophyll, carotenoid
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DETERMINATION OF SUKKULA AND HOUBA RETROTRANSPOSONS
IN HEAVY METAL STRESSED WHEAT GENOTYPES GROWN
IN VIVO AND IN VITRO
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Transposons are mobile genetic elements found in almost all living organisms. It is thought that the
study of the effect of abiotic stress factors on retrotransposon activity in plants grown under both in vivo
and in vitro conditions will allow for obtaining important scientific results. For this purpose, the activity
of retrotransposons on the 15th and 30th day of callus and leaf samples of wheat genotypes
(Jumhuriyet-100, Kirmizi wheat, and Nurlu-99) was examined and their polymorphism values were
calculated. Thus, studies were conducted by applying heavy metal (CdSQ,) stress to wheat plant leaf
and callus samples. During the research, Houba retrotransposon specific to rice plants and Sukkula
retrotransposon specific to barley plants were detected by the IRAP marker method. Thus, in the 15-
day-old Jumhuriyet-100 callus cells and leaf samples, there was no polymorphism in the range of 0-50%
for the Houba retrotransposon, in the callus of Kirmizi wheat, in the range of 0-67%, in the leaf samples
of Kirmizi wheat, and in the callus and leaf samples of Nurlu-99. 0-50% polymorphism was not
determined in the callus of Jumhuriyet-100 in the 30-day samples, and in the leaf. The polymorphism
ratio was 0-50% in the callus of Kirmizi wheat, 0-40% in the leaf, 0-25% in the callus of Nurlu-99, and
no polymorphism was observed in the leaf. When looking at the polymorphism values calculated for
Sukkula retrotransposon, they were in the range of 0-83% in 15-day-old Jumhuriyet-100 callus and 0-
67% in the leaf. It was in the range of 0-86% in the leaf of Nurlu-99, polymorphism was not detected in
the callus and leaf of Kirmizi wheat, and in the callus of Nurlu-99. In the 30-day-old samples, 0-75%
pleomorphism was recorded in the callus of Jumhuriyet-100, 0-83% in the leaf, 0-83%o in the callus of
Kirmizi wheat and Nurlu-99, and 0-67% in the leaf. Based on the results of the study, the movement
activities of retrotransposons can be explained by the different concentrations of CdSQ,, in vitro
cultivation, and the presence of different plant materials.

Keywords: epigenetics, retrotransposon, Sukkula, Houba, IRAP marker, CdSQ,, horizontal transfer

INTRODUCTION

Transposons are DNA sequences that can move within the genome, sometimes causing
mutations and changing the amount of DNA in the genome. Although most of them are inactive in
the genome under normal conditions, they can be induced by some environmental conditions such as
biotic and abiotic stresses (Arvas et al., 2021). A large part of all eukaryotic genomes, especially
plant genomes, consists of retrotransposons. According to literature data, more than 75% of the
maize genome sequence (Baucom et al., 2009), about 45% of the human and rice genome segment
(Lander et al., 2001), and 80% of the wheat and barley genome it was determined that it consists of
transposons. The presence of active retrotransposons, which can cause an increase in the genome
size, especially in the wheat plant, leads to polyploidy (Hartley, 2019). The activity of
retrotransposons is also of particular importance for genome diversification due to their potential for
transposition and accumulation in plants.
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Cereals such as wheat, rice, corn, and barley are the main sources of food for humans, and in this
regard, preventing the transfer of harmful heavy metals accumulated in the soil to grains is one of the
most important issues. The reason for such soil pollution is Cd, a toxic heavy metal accumulated in
the soil as a result of rapid urbanization, urban development, and industrialization. Recently, the
molecular mechanisms of Cd transport in plants grown in polluted soils, especially corn, have been
investigated. The accumulation of Cd in plants has led to both intra- and inter-species variations (Jian
et al., 2021). Cd and other heavy metals are widely used in industry and agriculture, and these metals,
especially Cd, are very harmful to plants and animals (Waheed et al., 2022).

Retrotransposons are widely used in studies of somaclonal variation, as they are found in large
numbers throughout the genome because they act by cut-paste and copy-paste mechanisms. Many
molecular marker methods have been developed to detect retrotransposons in plants. More
commonly used molecular marker methods include Inter-Retrotransposon Amplified Polymorphism
(IRAP), Retrotransposon Microsatellite Amplified Polymorphism (REMAP), Retrotransposon-Based
Insertion Polymorphism (RBIP), Sequence-Specific Amplified Polymorphism (SSAP), Inter Primer
Binding Site (iPBS) (Kalendar et al., 2006).

Our study aims to identify the rice-specific Houba and barley-specific Sukkula retrotransposons
in local wheat genotypes, which are also well-studied in other epigenetic studies. For this purpose,
the presence of Houba and Sukkula was investigated by the IRAP-PCR method and the
polymorphism values were analyzed by the Jaccard coefficient. This research work is the first report
on the determination of retrotransposons in samples subjected to heavy metal stress in local wheat
genotypes to study epigenetic changes.

MATERIALS AND METHODS

Plant Material and Growth Conditions: 3 local wheat genotypes were used during the study:
Jumhuriyet-100, Kirmizi wheat, and Nurlu-99. Planting materials were obtained from the Azerbaijan
Scientific Research Institute of Agriculture. Samples were taken from both in vitro grown callus
culture and in vivo grown leaf samples of 15-old-old and 30-day-old old wheat genotypes. Heavy
metal (CdSO,) stress was applied to the callus and seeds. The research was conducted in Yildiz
Technical University Faculty of Molecular Biology and Genetics, tissue culture laboratory in
Istanbul, Turkey.

Wheat grains were taken at the end of the milk stage and at the beginning of the wax stage with
a size of 0.8-1.5 mm. Wheat explants were cultured in Murashige and Skoog (Murashige et al., 1962)
nutrient medium for 28-30 days. The medium was supplemented with 2 mg/l 2,4-D
Dichlorophenoxyacetic (2,4-D), which increased the proliferation capacity of callus cells. The pH of
the nutrient medium for callus was set in the range of 5.6-5.8, and it was kept in a dark cultivation
room at 26°C+1 with 70% humidity. After the callus masses were subcultivation twice, 10 and 20
mg/l CdSO, were added to the medium. The samples were subjected to stress for 15-day-old and 30-
day-old, and the movement activities of retrotransposons were checked.

The seeds of wheat genotypes were irrigated with CdSO, solution with a concentration of 10
and 20 mg/l until the 15th and 30th day of the plant. The samples were grown in an artificial climate
chamber at a temperature of 24°C+1 and a humidity of 70%. During the research process, both callus
cells and leaf samples were grown and experiments were conducted in parallel.

Molecular analyses

Genomic DNA isolation: Genomic DNA was isolated by taking samples from the control and
CdSO, stressed variants of callus and leaves of all 3 wheat genotypes (Kidwell and Osborn, 1992).
The purity of the genomic DNA isolated by the CTAB method was measured and diluted in a
Nanodrop spectrophotometer (NanoDrop 2000C). Thus, primers were added to the diluted DNA
samples and amplified in a PCR device using the IRAP method. Then samples were injected into the
electrophoresis device. Experiments were performed with 2 biological replicates and results were
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obtained accordingly.
IRAP-PCR analysis of Houba and Sukkula retrotransposons and calculation of
polymorphism:
Primers of Sukkula retrotransposon specific to barley and Houba retrotransposon specific to rice
were used for IRAP PCR analyses (Table 1).
Table 1
Primer sequences used in IRAP-PCR.

Primer Sequences Reference

Sukkula 5’GTCGGGCTACGGCTGCAAGG 3’ Kartal-Alacam et al.,2014
Houba-F 3'CTTCGAGTGGGCTAAGGCCCS' Yuzbashioglu et al..2016
Houba-R 5'GTTTCGACCAAGCAGCCGGTC3

PCR was carried out in 20-mL reaction mixtures containing 2,5 mL of 25 mmol/L MgCl,, 3 mL
of 20 ng/mL template g DNA, 2,5 mL of nuclease-free dH,0, 10 mL of 2X Sapphire Amp Fast PCR
Master Mix (Takara, RR350A), 2 mL of primer (10 mmol/L). The amplification conditions were as
follows: an initial denaturation step at 95°C for 3 minutes, 95°C for 30 seconds, 50°C for 30 seconds,
72°C for 3 minutes, and 72°C for 10 minutes (T100™ Thermal Cycler, BioRad). PCR products were
electrophoresed at 120 V for 90 minutes in 1% agarose gel of 1IXTAE buffer. Then, gel samples
obtained from electrophoresis were visualized in a UV transilluminator after washing in 1XTAE
solution with ethidium bromide for 180 minutes. Band sizes were compared to samples on a 1000 bp
(1kb) DNA ladder (GeneRuler™ 1 kb DNA Ladder, SM0312, Fermentas), and polymorphism
values of bands in gel images were calculated using the Jaccard Similarity Coefficient (Jaccard,
1908).

RESULTS AND DISCUSSION

In this study, based on the IRAP PCR results of Houba retrotransposon, a total of 108 bands, 52
polymorphic and 56 monomorphic, were detected in the 15-day callus and leaf samples exposed to
CdSQ, stress in the range of 550-1500. Based on the comparative gel-electrophoresis results of 30-
day callus and leaf samples, 108 bands were determined, 66 polymorphic and 42 monomorphic
(Figure 1).

The polymorphism ratios of Houba retrotransposon in 15- and 30-day-old callus and leaf
samples of Jumhuriyet-100, Kirmizi wheat, and Nurlu-99 genotypes subjected to CdSQO, stress were
examined (Tab. 1). The samples were grown in control, 10 and 20 mg/l CdSQO, stress medium, and
their polymorphism values were calculated depending on the mobility of retrotransposons.

In 15-day-old 10 mg/l CdSO;, stressed callus samples, the value of polymorphism was in the
range of 0-50% in the Jumhuriyet-100 wheat genotype, 0-50% in Kirmizi wheat, and was not
detected in Nurlu-99. In the leaf samples, the polymorphism ratio was 0-33% in Jumhuriyet -100,
Kirmizi wheat, and Nurlu-99 were not determined. In the 15-day-old callus samples subjected to 20
mg/l CdSO;, stress, the polymorphism value in Jumhuriyet-100 wheat genotype was 0-50%, Kirmizi
0-67% in wheat, and not recorded in Nurlu-99. In leaf samples, 0-50% polymorphism was observed
in Jumhuriyet-100, Kirmizi wheat, and Nurlu-99.

A 0-33% polymorphism ratio was calculated in 10 mg/l CdSO, stressed Jumhuriyet -100 wheat
callus cells, 0-33% in Kirmizi wheat, and 0-25% in Nurlu-99 in 30-day-old samples. In the leaf
samples, no polymorphism was recorded in the wheat callus cells of Jumhuriyet -100 and Nurlu-99.
In Kirmizi wheat, polymorphism was observed in the range of 0-40%. In 20 mg/l CdSQO, stressed 30-
day-old callus, the value of polymorphism varied in the range of 0-25% in the Jumhuriyet -100 wheat
genotype and Kirmizi wheat, and 0-50% in Nurlu-99. No polymorphism was detected in the
Jumhuriyet-100 and Nurlu-99 wheat genotypes in the leaf samples. 0-40% polymorphism was
calculated in Kirmizi wheat.
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15-day-old 30-day-old

M12 34 567 8 510111213 14 151817 18 NC N 2 34 567 886 101112 13 14151617 18

Figure 1. Houba IRAP PCR results. CdSO, stress. A) 1-9 callus and 10-18 leaves (15 days old).
B) 1-9 callus and 10-18 leaves (30 days old). M-marker. 1 and 10 Jumhuriyet-100 (control), 2 and 11
Jumhuriyet-100 (10 mg/l CdSO,), 3 and 12 Jumhuriyet-100 (20 mg/l CdSQO,), 4 and 13 Kirmizi wheat
(control), 5 and 14 Kirmizi wheat (10 mg/l CdSO,), 6 and 15 Kirmizi wheat (20 mg/l CdSQ,), 7 and 16 Nurlu-
99 (control), 8 and 17 Nurlu-99 (10 mg/I CdSOy,), 9 and 18 Nurlu-99 (20 mg/l CdSO,4), NC- negative control.

Sukkula retrotransposon was gel-electrophoresed and a total of 144 bands, including 77
polymorphic and 67 monomorphic in the range of 500-2000 bp, were identified in 15-day-old callus
and leaf samples treated with CdSO,, and 144 bands in the range of 500-2000 bp, 65 polymorphic
and 79 monomorphic in 30-day-old samples. (Fig. 2).

15-day-old 30-day-old

Callus Leaf Callus Leaf

4 2 345678 910111213 1415161T1BCM 23 4567 8 9%0 11121314 151617 18NCM

Figure 2. SUKKULA IRAP PCR results. CdSO, stress. A) 1-9 callus and 10-18 leaves (15-day-old).
B) 19 callus and 10-18 leaves (30-day-old). M-marker. 1 and 10 Jumhuriyet-100 (control), 2 and 11
Jumhuriyet-100 (10 mg/l CdSO4), 3 and 12 Jumhuriyet-100 (20 mg/l CdSO4), 4 and 13 Kirmizi wheat
(control), 5 and 14 Kirmizi wheat (10 mg/l CdSQy,), 6 and 15 Kirmizi wheat (20 mg/l CdSQ,), 7 and 16 Nurlu-
99 (control), 8 and 17 Nurlu-99 (10 mg/l CdSO,), 9 and 18 Nurlu- 99 (20 mg/l CdSO,), NC- negative control.
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Polymorphism values of Sukkula retrotransposon were calculated in 15- and 30-day-old callus
and leaf samples of Jumhuriyet-100, Kirmizi wheat and Nurlu-99 genotypes subjected to CdSO,
stress (Tab. 2).

In 15-day-old 10 mg/l CdSQ, stressed callus samples, polymorphism value was in the range of
0-83% in the Jumhuriyet-100 wheat genotype, 0-50% in Kirmizi wheat, and was not detected in
Nurlu-99. In leaf samples, 0-17% in Jumhuriyet-100, no polymorphism rate was recorded in Kirmizi
wheat and Nurlu-99. In 15-day-old callus samples subjected to 20 mg/l CdSOy stress, polymorphism
value was 0-83% in Jumhuriyet-100 wheat genotype, while it was not detected in Jumhuriyet-100
wheat, and Nurlu-99. In leaf samples, 0-67% in Jumhuriyet-100, 0-86% in Nurlu-99, no
polymorphism was observed in Kirmizi wheat.

In 30-day-old samples, 0-75% polymorphism rate was not observed in Jumhuriyet-100 wheat
callus cells with 10 mg/l, CdSO; stress, in Kirmizi wheat, 0-83% polymorphism rate was calculated
in Nurlu-99. In leaf samples, polymorphism was observed in the range of 0-83% in the Jumhuriyet-
100, 0-67% in Nurlu-99, and 0-60% in Kirmizi wheat. In 30-day-old callus with 20 mg/l CdSO,
stress, polymorphism value changed in the range of 0-75% in the Jumhuriyet-100 wheat genotype, O-
83% in Kirmizi wheat and Nurlu-99. In leaf samples, 0-83% polymorphism was calculated in
Jumhuriyet-100, 0-67% in Nurlu-99, and Kirmizi wheat.

In this presented study, retrotransposons specific to rice and barley plants were detected and
their polymorphism values were analyzed.

Epigenetic changes are induced by stress and significantly affect gene expression. Stress factors
such as salt, heavy metal, and other abiotic and biotic factors can affect plant regulatory mechanisms.
Even the phenotypic changes caused by stress can be transmitted to the next generation and create
adaptation conditions (Matin, 2021).

Although there has been a lot of recent work on transposons and epigenetic studies, more work
is needed to investigate the effects of heavy metal stress in plants. In the research conducted by
Ismayilova (2022), the detection of SIRE1 specific to soybean in wheat varieties grown in vivo and
in vitro, and Sukkula specific to barley and Houba retrotransposon specific to rice in this study
suggests the idea that TEs survive and are transmitted through retroviruses as a result of evolution.
This phenomenon is called horizontal gene transfer (HGT). Most studies have investigated more
barley-specific retrotransposons and demonstrated their transmissibility, which provides valuable
information on species diversification during the evolution of retrotransposons (Marakli et al., 2019).
In the study conducted by Yetgin (2019), the movement of Houba, Osr30, Rirel, Hopi, Sukkula, and
Nikita retrotransposons was investigated in rice cultivars grown under different boron concentrations
using the IRAP molecular marker technique. Polymorphism rates were determined to be 0-37%, 0-
87%, 0-100%, 0-60%, 0-57%, and 0-100% for Houba, Osr30, Rirel, Hopi, Sukkula, and Nikita,
respectively. The results of this research are related to our work, that depending on the concentration
of heavy metal stress (Bor and cadmium), it increased the movement of retrotransposons and affected
the polymorphism indicators. These results provide evidence that each plant, including wheat, has
unique retrotransposon profiles.

CONCLUSION

During the study, the movement activities of retrotransposons leading to epigenetic changes
were examined. In this research conducted for the first time in Azerbaijan, Sukkula specific to barley
and Houba retrotransposons specific to rice were detected in local wheat varieties grown in vivo and
in vitro. The mobility of retrotransposons has caused different polymorphism values due to the effect
of stress, and it is thought that transposons have passed through horizontal transfer in evolution.
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AGIR METAL STRESI TOTBIQ EDILMIS IN ViVO VO iN VITRO SORAITINDO YETISDIRiLON
BUGDA GENOTIPLORINDO SUKKULA VO HOUBA RETROTRANSPOZONLARININ TOYIiNi

Giinay ismayilova'’, Mahirs Mommoadova', Sevgi Marakl’’, Tofiq Qaragozov’ _
Y4zarbaycan Respublikasi Elm va Tohsil Nazirliyi Molekulyar Biologiva ve Biotexnologiyalar Institutu
2Yildiz Texniki Universiteti

Transpozonlar mobil genetik elementlor olub, demok olar ki, biitin canli orqanizmlordo rast
golinmokdadir. Abiotik stress amillorinin ham in vivo, hom do in vitro soraitdo yetisdirilon bitkilorda
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retrotranspozon aktivliyine tesirinin &yrenilmesinin miihiim elmi naticolor aldo etmoys imkan veracayi
diistiniiliir. Bu mogsadls, tadgiqgat isinds bugda genotiplorinin (Ciimhuriyyat-100, Qirmizi bugda vo Nurlu-99)
kallus va yarpaq niimunslarinin 15 va 30-cu giiniinds retrotranspozonlarin harakst aktivliklorine baxilmis va
onlarm polimorfizm dayarlori hesablanmisdir. Belos ki, bugda bitkisinin yarpaq ve kallus niimunolerine agir
metal (CdSQO,) stresi totbiq edilorok tadqiqatlar aparilmigdir. Todqigat zamani1 IRAP marker metoduyla diyu
bitkisino xas Houba vo arpa bitkisine xas Sukkula retrotranspozonlar askar edilmisdir. Agir metal stresi totbiq
olunmus bugda genotiplorinin kallus vo yarpaq niimunslarindo polimorfizm nisbotlori fargli noticalar
gostormisdir. Belo ki, 15 giinliik Ciimhuriyyat-100 kallus hiiceyralorinds vo yarpaq niimunslorindo Houba
retrotranspozonu Uglin 0-50% araliginda, Qirmizi bugdanmin kallusunda 0-67%-lik, Qirmizi bugdanin yarpagq,
Nurlu-99-un kallus vo yarpaq niimunslorinds iso polimorfizm geyde alimmamusdir. 30 giinliik niimunslords
Cilimhuriyyst-100-un kallusunda 0-50%, yarpaginda iss polimorfizm miioyyon edilmomisdir. Qirmizi
bugdanin kallusunda 0-50%, yarpaginda 0-40%, Nurlu-99-un kallusunda 0-25% polimorfizm nisbati,
yarpaginda isa polimorfizm miisahide edilmomisdir. Sukkula retrotranspozonu ii¢iin hesablanmis polimorfizm
doyarlorino baxdiqda 15 giinliikk Ciimhuriyyst-100 kallusunda 0-83%, yarpaginda iso 0-67% araliginda
olmugdur. Nurlu-99-un yarpaginda 0-86% araliginda olmus, Qirmizi bugdanin kallus vo yarpaginda, Nurlu-
99-un iso kallusunda polimorfizm askar edilmomisdir. 30 giinliikk niimunslorde Ciimhuriyyot-100-Un
kallusunda 0-75%, yarpaginda 0-83%, Qirmiz1 bugda vo Nurlu-99-un kallusunda 0-83%, yarpaginda 0-67%
plomorfizm geyds almmusdir. Tadqiqatin naticalaring asasen retrotranspozonlarm hararkat aktivliklori CdSO,4-
iin miixtalif konsentrasiyasindan, in Vitro soraitds yetisdirilmo vo miixtalif bitki materilalinin olmast ilo izah
oluna bilar.

Acar sozlar: epigenetika, retrotranspozon, Sukkula, Houba, IRAP marker, CdSQ,, horizontal transfer

ONPEJEJEHUE PETPOTPAHCIIO30HOB SUKKULA 1 HOUBA B TEHOTHITIAX
NINEHALBI, BBIPAHIEHHBIX B YCJIOBUSIX CTPECCA TSKEJBIMA METAJIJIAMMU IN
VIVO H INVITRO

Ionaii Memannosa'™, Maxupa Mamenosa', Cesru Mapaxin®, Topuk Kaparesos'
Ynemumym monexynaproii 6uonocuu u Guomexnonoeuu Munucmepcmea Hayku u 06pasosanus
A3sepbaiiodicanckou Pecnyonuku
2Texnuueckuii yuusepcumem Hoinowis

TpaHcro30HEI — MOOWIIBHBIE TEHETWYECKHE AJIEMEHTBI, BCTPEYAIOMIMECS TOYTH BO BCEX JKHUBBIX
opranmMax. [Ipeanonaraercs, 4To U3y4eHHE BIUSHUS a0MOTHYECKHX CTPECCOBBIX (DAKTOPOB Ha AKTUBHOCTD
PETPOTPAHCIIO30HOB Y PACTEHHUH, BHIPAIIEHHBIX KaK B YCIOBHUSX in Vivo, TaK M in Vitro, MO3BOJIUT MOYYUTh
Ba)XKHBIC HAyYHBIC pe3ybTaThl. C ATOH MEbI0 UCCIIEI0OBAH aKTUBHOCTL PETPOTPAHCIIO30HOB Ha 15-i 1 30-i
JIeHb KJUTyCHBIX U JIUCTOBBIX 00pa3LoB mieHuIb! reHoTrnoB ([[xymxypuet-100, Keipmezet Oyraa u Hypiy-
99) m paccumThIBaIM 3Ha4YeHHWs UX mojuMmopdu3Ma. Takum 00pa3oM, HCCIIENOBAaHWS NPOBOAWIIMCH Ha
KQJUTyCHOM KyJabType  IIICHHUIB (KOHTPOJIb), a TaKkKe KAUTYyCHOM KyJbType, IMOJIBEPTHYTOH CTpeccy
TsoxensiM MeTauioMm (CdSO,), n Ha obpasiiax JHCTHEB. B Xome MCClnemoBaHUs ¢ TOMOIIBI0 MapKEPHOTO
merona IRAP Obumm oOHapykeHbl perporpancriozoH Houba, cnemmduuneiii mis puca, u  Sukkula,
CrielM(pUIHBIA JUTsl pacTeHUid saMeHsi. COOTHOMICHUSI MOIUMOppH3Ma B KALUTYCHBIX U JIMCTOBBIX 00pa3iax
TeHOTHITOB TIIIEHHUIIBI, TIOIBEPTHYTHIX CTPECCY TSHKENBIMU METAIIaMH MOKa3alli pa3Hble pe3yabTaTel. Tak, B
15-1HEeBHBIX KaTYCHBIX KJIETKaX W oOpasmax JmctheB copta xymxypuer -100 B muamaszone 0-50% s
perpotpancnio3zona Houba, B kamtyce KeipMbisel Oyrma - B auanasone 0-67%. , B oOpasiax JHCThEB
KeipMbI3B1 OyTia, a Taroke B 00pasiax KaJulroca U JucTheB copta Hypiy-99 momumopdusm orcyrcTBoBait. B
kamryce Jhxymxypuer-100 B 30-mHeBHBIX 00pa3iax, Kak u B Jcte, nomumopduzma 0-50% He omnpenernsim.
Koadppumnment nommmopduszma cocraBun 0-50% B xamwryce Keipmessr Oyraa, 0-40% B mucre, 0-25% B
kawtyce Hypny-99, a B jucThix  nojauMopdusM He HaOmomancs. IIpy paccMOTpEHHMH 3HAYCHHH
moymMopdr3Ma, pacCUMTaHHBIX I perporpancrno3ona Sukkula, on maxomwincs B amamasone 0-83% B 15-
naeBHOM Kayutyce Jxymxypuer-100 u 0-67% B mucre. B mucte Hypiy-99 on Haxomuncs B npexnenax 0-86%,
B Kayutyce u sucre KeipMeel Oyraa, a taroke B Kamwtyce Hypmy-99 momumopdusm ve BbisBieH. B 30-
JTHEBHBIX 1pobax B kamryce Jxymxypuer-100 ormeuen ruieomopdusm 0-75 %, a B mucte 0-83 %, B kamtyce
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KeipMezer Oyrma u Hypay-99  0-83 %, wu 0-67 %. B aucre renoruma Hypmy-99. Ilo pesympratam
MCCIIEZIOBAHUS AKTUBHOCTH TOABIDKHOCTH PETPOTPAHCIIO30HOB MOXKHO OOBSCHUTH PA3HOM KOHLICHTpAIen
CdSOy, KynbTHBHpPOBAHHEM B YCIOBHSX iN VItr0 1 HaIMYKMEM pa3HOTO PaCTUTENLHOTO MaTepraia.

Knwouesvle cnoea: snucenemuxa, pempomparcnoszon, Sukkula, Houba, mapxep IRAP, CdSO,,
20PU3OHINANLHBLIL NEPEHOC
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Redaksiyaya daxil olma tarixi: 18.05.2023
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UOT633.631

INTRODUKSIYA OLUNMUS AT PAXLASI (Vicia faba L.)
SORTNUMUNOLORININ MORFOFiZIOLOJi GOSTORICILORININ
ABSERONUN SUVARMA SORAITINDO TODQIiQi

SODAQOT CAMIYEVA

Azarbaycan Respublikast Kand Tosarriifati Nazirliyi Okingilik Elmi-Tadgigat Institutu, Baki, AZ 1098, Pirsagt
qas., Sovxoz Ne2,
cemiyev1961@mail.ru

Qlobal iqlim doyisikliyi vo diinya ohalisinin artimi sobobindon kond tasorriifati miihiim
dayisikliklora maruz gahr. Statistik malumatlara gors 2050-ci ilo gadar diinya shalisi 10 milyard nafors
catacaq ki, bu da insan gidasimin catismazhgmna gotirib c¢ixaracaq. Bu baximdan at paxlasi zongin
vitamin, ziilal, mineral madds monbayi va yaghhgmin azhgina gors digor paxlalilardan forqlonir. At
paxlas1 kond tasarriifat1 istehsal sistemlorinin davamhh@m qorumagla artan insan shalisinin qida
ehtiyaclarmm 6domok iiciin boyiik potensiala malikdir. Bu baximdan tadqgigat¢ilar at paxlasiin qida
ohomiyyatli sortlarimin yaradilmasi istigamatinda seleksiya islorini davam etdirirlor. insanlarin qida
rasionuna daxil olan at paxlas1 (Vicia faba L.) bitkisi iizorindo tadqiqat islorinin aparilmasi boyiik
praktiki shomiyyst kasb edir. Yuxarida geyd edilonlorin zaruriliyini nozars alaraq tadgigatlarda
ICARDA Beynolxalq markazindan introduksiya olunan at paxlasi sortniimunslori don mohsuldarhgina,
mohsulun struktur elementlorine gora giymatlondirilmisdir. Bu maqsadls seleksiya islori introduksiya
olunan ii¢ miixtalif toyinath beynslxalq pitomniklords comlosmis at paxlasi sortniimunslori iizorinds
aparilmigdir. Todgigat illorinds “At paxlasinin askoxitoza davamlihq beynolxalq piomnik” indoaki
(FBIABN) sortniimunalorinds ASCOT(500g/m?), FLIP17-029 (468q/m?), FLIP17-035FB (503g/m?),
Rebeyad0(525 o/m?), FLIP16-199 (493g/m®), FLIP17-059FB(493g/m?),yiiksok mohsuldarhq qeydo
alinmisdir. Burada oksar sortniimunslords “At paxlasinin gohvoyi lokolilik xastoliyino davamhiliq
beynalxalq pitomnik”indoki (FBICSN) Rebeya 40 (475q/m?), FLIP16-201 (3759/m?), FLIP17-
040FB(393g/m?), IKARUS (356g/m%, FLIiP17-032FB (384g/m?), FLIP16-215 (364 g/m?), FLIP17-
043FB (366 g/m?), FLIP17-035FB (297 g/m?), “At paxlasiun mexaniklosdirilmis yigima slverisli
beynalxalq pitomnik” indoki (FBIMHN) sortniimunalor Elizar (219 q/m%), FLIP16-205 (260 g/m?),
FLIP16-210 (254 g/m?), FLIP16-217 (330g/m?), FLIP16-214 (2750/m?), FLIP16-216 (399g/m?), FLIP17-
055FB (2630/m?), FLIP16-206 (286 g/m?), FLIP16-213 (209 g/m?), st. VIFA2-93lo miiqayisada on yiiksok
gostariciya malik olmusdur. Tadgiqat ilindo Beynoalxalq Markaz ICARDA-dan introduksiya olunmus 3
pitomnikds birlosmis 234 at paxlas1 sortniimunslorinds xlorofilin umumi migdar1 SPAD 502 cihazinin
komokliyi ilo olciilmiisdiir. Todqiq olunan sortniimunslords don moahsuldarhg: ilo vahid sahadon
bitkinin hiindiirliyii (r= 0,950") va donin say1 arasinda (r=0,947") miisbat etibarli korrelyasiya slagolori
movcuddur. Bu ashhiqdan istifado edorak seleksiya yolu ilo yiiksok mohsuldar at paxlasi sortlarinin
yaradilmasi tovsiys olunur. Tadqgigatin maqsadi morfofizioloji, mohsuldarh@ina vo digar tasarriifat
shamiyyoatli gostoricilorina gors forglonan perspektiv formalarin se¢ilmasidir.

Agar sozlor: at paxlasi, introduksiya, seleksiya, biometrik gostoricilor, xlorofil, korrelyasiya

GIRIS

Qlobal ohali artim1 vo iglim doyisikliyi sobabindon kond tosorriifati doyisiklikloro moruz galir.
2050-ci ilo goder diinya ohalisi 10 milyard nofors catacaq ki, istixana qazi emissiyalariimn 30%-9
godori kond tosorriifatinin payina diisocok (Willett vo b., 2019). Heyvandarliq shomiyyotli miqdarda
su va yem istehlak edarak va bdyiik torpaq sahalorini tutaraq bu emissiyalara shamiyyatli tohfa verir
(Tilman, 2014). Hoddindon artiq heyvan mansoli protein istehlakinin piylonma, II tip diabet (Chen,
2020), tirok xostoliklori (Abete, 2014), kimi miixtolif qeyri-yoluxucu xastoliklor vo metabolik
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pozgunluglarla alagoli oldugu elmi sokildo siibut edilmisdir. At paxlasi zongin vitamin vo mineral
monboyi vo az yaglilig ilo segilon vo insan orqanizmi torofindon yaxst monimssnilon alternativ ziilal
monboyidir. Digor paxlalilar kimi, torkibindo taninlor, fitik tursusu, hozm fermenti inhibitorlari,
oksalat vo lektinlor kimi qidalanma oleyhina faktorlar var ki, bunlar hozm zamani ziilallarm vo
minerallarin gobulunu azalda bilor vo zohorli tasirlora sobab ola bilor (Mattila, 2018). At paxlasinin
torkibinda vicine va convicine (Shi va b., 2017; Shi va b., 2018) olmasi zohorlonmaya sobab olur.
Bununla bels, bu arzuolunmaz birlosmalor qida emali (Shi va b., 2017; Shi va b., 2018) vo becarma
strategiyalar1 vasitosilo ohomiyyotli dorocodo azaldila bilor. Bu giino godor alimlor toxumun
keyfiyyatina tasir edon amillorden vicin va convicine (Khazaei va b., 2015; Khazaei va b., 2019) va
toxum qabig1 taninlorinin (Health Canada, 2020) azaldilmasi vo ya xaric edilmasine yonolmisdir.
Paxlal1 bitkilors asaslanan protein bazari asason soya (Glycine max L.) vo noxuddan (Pisum sativum
L.) ibarotdir (Khazaei va b., 2019). Marcimak, noxud va lobya kimi paxlali bitkilar qida, iqtisadi vo
ckoloji cohotdon osash faydalarina géro boylik maraq dogurur (Duc va b., 2015). At paxlasi (Vicia
faba L.) doninds toxminan 29% protein var, (Warsame va b., 2018). Hom insan, hom do heyvan
gidas1 tiglin becarilir (Duc va b., 2015; Multari, 2015). Yiiksok mohsuldarliq potensialin1 (Cernay,
2016) vo misilsiz azot fiksasiya qabiliyyatino (Baddeley, 2013) goro at paxlast kond tosarriifati
istehsal sistemlorinin davamlili§ini qorumagla artan insan ohalisinin gida ehtiyaclarimi 6domok tiglin
boylk potensiala malikdir (Foyer va b., 2016). At paxlast qorb &lkolorinds halo do kifayat qodor
istifado olunmur (FAOSTAT, 2019). O, miixtalif iglimlors (Lizarazo va b., 2015) yaxs1 uygunlasir vo
buna gora do, Kanada da daxil olmaqla, daha soyuq bolgslords asanligla boyiiys bilir (Oomah vo b.,
2011). Diinya lizro at paxlasi istehsali (5,7 milyon ton) hazirda soya (353 milyon ton) vo noxud (14,6
milyon ton) ilo miiqayisads azdir (FAOSTAT, 2019). At paxlasinin aqronomik, qidalanma va
saglamliq faydalar1 vardir. Bu da golocokdos istehsalin artimina tokan vers bilor. Odur ki, at paxlasi
novbali okinlorda (Aschi va b., 2017) araliq akinlords (torpagi zonginlosdirmak {igiin) (Dubova va b.,
2018) va digar bitkilorin, masalan, arpa (Mouradi va b., 2018) vo bugda (Xu va b., 2018 ; Xiao va b.,
2018) mohsuldarligim artirmaq tigilin istifado edils bilor. At paxlasini novbali okini (Zhang va b.,
2019) geyd edildiyi kimi xostoliklorin yayillmasina garst qoruyucu tosir gostorir.At paxlast noxud,
marcimak va lobya da daxil olmagla aksar paxlali bitkilordon daha yiiksok protein torkibine malikdir
(Raikos va b., 2014; Estefania vo b., 2018). Yiiksok konsentrasiyada tanin torkibli lobya insanlarda
va heyvanlarda hozmo manfi tasir gostordiyinden, agag: tanin torkibli lobya (sifir tanin) qidalanma
tictin uygundur (Roland va b., 2017). At paxlasinin gidaliliq keyfiyyatlorini daha da artirmaq tglin
son illords yeni tokmillogdirilmis sortlar yaradilmigdir (Hou, 2018).

MATERIAL VO METODLAR

Todqiqat islori 2017-2018, 2018-2019, 2019-2020 vo 2020-2021-cu illorde Okingilik Elmi
Tadqiqat Institutunun Abseron Yardim¢i Tacriibo Tasarriifatinda aparilmigdir. Abseron yarimadasi
Xozor donizinin qorb sahilindo 40-c1 paralelo yaxin, N40° 31.957simal en vo E49052.525'$9rq
uzunluq dairslorinds, doniz saviyyasindon 6 m yiiksoklikds yerlosir. Orazinin yayi isti vo quraq, qist
150 miilayimdir. Bu orazido havanin orta illik temperaturu 10-14°C, yanvar ayinin orta temperaturu -1
OC ilo 5°C vo iyun ayinin orta temperaturu 21-27°C arasinda olur. Bolgo ii¢lin xarakterik olan kiiloyin
orta illik siirati 4-8 m/san-dir. Osason simal kiiloklori torpagi qurudur, bu da bitkilorin suya olan
tolobatin1 artirir. Abseron yarimadasinda orta illik yaginti 311 mm olub, geyri-barabor paylanir.
Yagitinin asas hissasi payiz-qis, 10%-1 iso yaz aylarina tosadiif edir.

Abseron yarimadasinda torpaq bircinsli deyildir, asason boz-qonurdur vo qida elementlori ilo
zoif tomin olunmus, golovi xassoyoa malikdir, karbonathidir. Torpagin mexaniki torkibi osason gilli,
qumsal vo zoif strukturludur. Sum gatinda timumi humusun miqdart az olub 1,27-1,32% toskil edir.
Torpagda gida maddolorinin asan monimsonilon formalar1 ¢ox azdir. Bu tip torpaqglarda at paxlasi
bitkisinin qida elementlorina tolabati yliksokdir. Tadqiqat materiali kimi ICARDA Beynolxalq
Morkozindon introduksiya olunan vo 234 at paxlasi sortniimunslorini 6ziindo ehtiva edon 3 pitomnik
gotiirtilmiisdiir. Bura “At paxlasinin beynolxalq askoxitoza davamliliq pitomniki” (FBIABN), “At

172



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlaori, Cild XII, Ne 1 (2023)

paxlasmin beynolxalq gohvayi lokalilik xostoliyino davamliliq pitomniki” (FBICSN) vo “At
paxlasinin beynslxalq mexaniki yigima yararliliq pitomniki” (FBIMHN) daxildir.

Todgigat isindo osason kolleksiya materiallarmin  dyronilmoesi  Umumrusiya Bitkigilik
Institutunun (URBI) metodikas1 (1980), Vicia faba-nin modani névlerinin beynolxalq klassifikatoru
SEB (1985), kond tosorriifat1 bitkilorinin dovlot sort smaginin metodikasi (1989), Beynolxalq
Biomiixtoliflik Institutunun at paxlasma aid qebul edilmis (“Methodology for the definition of a key
set of characterization and evaluation descriptors for faba bean (Vicia faba)’)-metodikasindan (2011)
istifads edilmisdir (Oomah va b., 2011; Raikos va b., 2014).

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqiqat illarinde ICARDA-dan introduksiya olunmus va ilkin ekoloji sinaqlara calb edilon 234
at paxlasi sortniimunalorinin mahsuldarliq va struktur géstaricilori qiymotlondirilmisdir (codval 1).

FBIABN- askoxitoz xastaliyine davamliliq pitomniking aid niimunslordsn don mohsuldarligina
g0ora st. VIFA-2-93-1o miiqayisado (466 q/mz), ICARDAdan introduksiya olunmus sortniimunolordon
ASCOT (500 g/m?), FLIP17-029 (468 g/m?), FLP17-035FB (503 g/m?), Rebeya 40 (525 g/m?),
FLP16-199 (493 g/m?), FLP17-059FB(493 g/m®) on yiiksok gdstariciys malik olmusdur.

St. VIFA2-93-do vegetasiya miiddoti 216-giin, mohsuldarliq gosterici 4466 g/m? 100 donin
kitlosi 118 g, bitkinin boyu 75 sm, paxlada donin say1 3 adad, 1-ci paxlaya godor hiindiirliik 35sm,
mohsuldar budaglar 5 odod olmus, paxlanin eni 1,0-1,5sm, uzunu iso 9,0-9,4sm intervalinda
doyismisdir. ICARDA-dan alimmig FBICSN-18 pitomnikino aid sortniimunslordo vegetasiya
miiddoti 210-217 giin, mehsuldarliq 468-525 g/m?, 100 donin kiitlosi 78 -104 g, bitkilerin boyu 70-87
sm, 1-ci paxlaya godor hiindiirliik 25-35 sm, mohsuldar budaglar 3-5 odad, paxlada donin say 3-4
odad, paxlanin eni 1,1-1,4sm, uzunu iso 8,2-9,7 sm intervalinda doyigmisdir.

FBICSN-Qohvayi lokolilik xastaliyine davamliliq pitomnikine aid niimunslordon mohsuldarliq
gostaricilorine goro st. VIFA2-93-lo (353¢/m” ) mﬁciayisada 8 sortniimuna: Rebeya 40 (475 q/m?),
FLIP16-201 (375 g/m?), FLIP17-040FB( 393 g/m“), IKARUS (356 q/m?), FLIP17-032FB (384
q/m?), FLIP16-215 (364 g/m?), FLIP17-043FB (366 g/m?), FLIP17-035FB (297 q/m?) on yiiksok
gostariciya malik olmusdur.

St. VIFA2-93-do vegetasiya miiddoti 217 giin, mohsuldarliq gdstorici 353q/m2, 100 donin
kiitlasi 122 q, bitkinin boyu 60 sm, paxlada donin say1 3 adad, 1-ci paxlaya qodor hiindiirlikk 20 sm,
mohsuldar budaglarin say1 4 adod, paxlanin eni 1,0sm, uzunu 8,5sm olmusdur. ICARDA-dan alinmis
sortniimunalordo vegetasiya miiddati 210-217 giin, mohsuldarliq 364-475g/m?, 100 denin kiitlosi 71-
102q, bitkilorin boyu 52-66 sm, 1-ci paxlaya qodor hiindiirliik 16-28 sm, mohsuldar budaglarin say1
3-4odad, paxlada donin say1 3 odod, paxlanin eni 1,0-1,4 sm, uzunu iss 6,4-9,0 sm intervalinda
doyismisdir.

FBIMHN-Mexaniki y1gima yararliq pitomnikine aid niimunalarden mahsuldarliq gostaricilerine
gora st. VIFA2-93 (199g/m°) ilo ml'iqzayisads Elizar (219 g/m?), FLIP16-205(260 g/m?), FLIP16-
210(254 g/m?), FLIP16-217( 330 g/m? ), FLIP16-214 (275 g/m?), FLIP16-216 (399 g/m?), FLIP17-
055FB (263 g/m?), FLIP16-206 (286 q/m?), FLIP16-213 (209 g/m?), sortniimunolori on yiiksok
gostariciys malik olmusdur.

St. VIFA2-93-do vegetasiya miiddoti 217 giin, mohsuldarliq gdstorici 199q/m2, 100 donin
kiitlasi 95 q, bitkinin boyu 41 sm, paxlada donin say1 3 adad, 1-ci paxlaya qodor hiindiirliik 15 sm,
moahsuldar budaglarin say1 4 adad, paxlanin eni 1,0 sm, uzunlugu iss 6,8 sm olmusdur. ICARDA-dan
alinmis sortniimunolordo vegetasiya miiddeti 210-217 giin, mohsuldarliq 90-399 g/m%100 donin
kiitlasi 64-122q, bitkilorin boyu 31-63 sm, 1-ci paxlaya qodor hiindiirliik 10-27 sm, mohsuldar
budaglarin say1 3-4 adad, paxlada donin say1 6-34 adod, paxlanin eni 1,0-1,5 sm, uzunlugu iss 6,2-9,3
sm intervalinda doyismisdir.
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Cadval 2
At paxlasi sortniimunslerinde morfofizioloji gdstericilsrin korrelyasiya slaqasi
BH PQH BPS BDS PU BDC YDK M

BH 1
PQH 0,854~ 1
BPS 0,071 0,392 1
BDS 0,923 0,534 0,982 1
PU 0,713 0,755 0,573 0,986 1
BDC -0,089 -0,390 0,836 0,919" 0,885 1
YDK 0,251 0,245 -0,894" 0,529 0,248 -0,089 1
M 0,950 0,229 0,241 0,947 0,944 0,885 0,490 1

Qeyd: BH-bitkinin hindurliyd, PQH-paxlaya godor hiindiirliik, BPS-bitkide paxlanin sayi, BDS-bitkido
donin say1, PU-paxlanin uzunlugu, BDC-bitkids donin ¢akisi, YDK-100 denin kiitlasi, M-mohsuldarliq,
** Korrelyasiya 0.01 saviyyasinds shamiyyatlidir,*Korrelyasiya 0.05 saviyyasinds shamiyyatlidir.

Tadqiq olunan At paxlasi sortniimunalarinin vahid sahads paxlaya gadar hiindiirliiyii ilo bitkinin
hiindiirliiyli arasinda miisbat(0,854 "), denin say1 ilo bikinin hiindiirliiyli arasinda miisbot (0,923"),
donin say1 ilo paxlaninin say1 arasinda miisbot (0,982**),d9nin say1 ilo paxla say1 arasinda miisbot
(0,986**), donin ¢akisi ilo donin say1 arasinda miisbat (0,919**),donin ¢okisi ilo paxlanin uzunlugu
arasinda moanfi (-0,085%), 100 deanin ¢okisi ilo paxlanin say1 arasinda monfi (-0,894%*), mohsuldarliq
ilo bitkinin hiindiirliiyii arasinda miisbat (0,950*), mohsuldarliq ilo donin say1 arasinda miisbat
(0,947%*), mohsuldarliq ilo paxlanin uzunlugu arasinda monfi (-0,944*), mohsuldarliq ilo donin ¢okisi
arasinda miisbat (0,885%) etibarl1 korrelyasiya oalagasi mévcuddur (cadval 2).

Tadqiqgat ilindo Beynolxalq Markoz ICARDA-dan introduksiya olunmus 3 pitomnikds birlosmis
234 at paxlasit sortniimunalorinde xlorofilin umumi miqdart SPAD 502 cihazinin kémokliyi ilo
Ol¢tilmiisdiir (Sokil 3;4;5). Vegetasiyanin sonuna dogru yasilgalma fenotipindo azalmalar miisahido
olunmusdur.At paxlasi bitkisinds vegetasiya miiddotindo SPAD 502 cihaz1 vasitasila ¢igakloms, ilkin
paxlanin omolo golmosi, yetismo fazasinin ovveolindo bitkilorin yarpaqlarinda 3 tokrarda osas
fotosintetik pigment xlorofilin {imumi miqdar 6l¢iilmiisdiir.

ICARDA-dan introduksiya olunmus sortniimunalorde VIFA2-93 st. ilo miigayisads ¢igoklonmao
fazasinin axirindan baglayaraq flaq yarpaqglarda yasilgalma fenotipindo azalmalar miigahido
edilmisdir. Tez yetison sortniimunalords flaq yarpaqglarda saralmalar daha erkon miisahido edilmisdir.
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Sakil 1. At paxlast sortniimunslorinds xlorofilin timumi miqdar gostericilari
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FBIABN - askoxitoz xostoliyino davamliliq pitomniko aid niimunslordo xlorofilin timumi
miqdar1 gostoricilorine goro st. VIFA-2-93-lo miiqayisado (42,0; 55,3; 51,2), ICARDA-dan
introduksiya olunmus sortniimunalordon: Rebeya 40 (40,4;35,0;36,7), FLIP17-022FB
(41,8;63,2;34,8), FLIP16-191 (45,1,57,6;39,7), FLIP17-032FB (43,2;59.5;35,8), FLIP17-021FB
(38,8;67,0;38,1) yiiksok gostoriciys malik olmusdur.
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Sakil 2. At paxlasi sortniimunslarinds xlorofilin imumi miqdari géstaricilari

FBICSN- Qahvayi lokalilik xastoliyine davamliliq pitomnikine aid niimunslordon mohsuldarliq
gostaricilorino  gora st. VIFA2-93-lo (42,3;63,9;57,2) miiqayisado ICARDA-dan introduksiya
olunmus Rebeya 40 (43,5;43,1;24,6), FLIP17-052FB (40,9;48,6;39,8), FLIP16-201(41,3;59,1;37,6),
ICARUS (41,5;59,1;37,6), FLIP17-032FB (42,8;53,5;35,9), FLIP17-041FB (44,4;52,5;32,2),
FLIP17-058FB (50,1;58,5;30,6), FLIP17-055FB (43,4;43,2;21,7), FLIP17-033FB (49,8;46,0;31,4),
FLIP17-043FB (44,6;40,7;31,4), FLIP17-035FB (48,5;49,8;31,5), FFLIP17-030FB (48,7;46,0;38,3)
sortniimunalori yiiksok gostoriciyo malik olmusdur.

B Cigoklomo Ilkin paxlanin omolo golmosi ™ Yetismo M Mohsul
VIFA2-93(ST) 40,3 36 199
FLIP16-011 47,9 31,6 199
FLIP16-014 45,2 28,2 126
FLIP16-013 53,6 19 185
FLIP16-213 44,6 21,9 209
FLIP17-055FB 43,4 27,1 263
FLIP16-012 41,3 31,2 197
FLIP16-217 54,4 29 330

Sakil 3. At paxlast sortniimunslarinds xlorofilin imumi miqdar géstaricilori
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FBIMHN-Mexaniki yigima yararliq pitomnikino aid niimunalordon xlorofilin iimumi miqdari
gostaricilorine gora st. VIFA2-93 (40,3;59,9;36,0) ilo miiqayisado ICARDA-dan introduksiya
olunmus  FLIP16-217  (54,4;57,4;,29,0), FLIP16-012  (41,3;55,2;31,2), FLIP17-055FB
(43,4;,63,9;27,1), FLIP16-213 (44,6;62,9;21,9), FLIP16-013 (53,6;59,2;19,0), FLIP16-014
(45,2;59,1;28,2), FLIP16-011 (47,9;57,5;31,6) sortniimunalari yiiksok géstariciya malik olmagla tez
yetismislor.

YEKUN

ICARDA-dan introduksiya olunmus sortniimunolordon FBIABN- ASCOT (500 g/m?),
FLIP17-029 (468 g/m?), FLIP17-035FB (503 g/m?), Rebeya 40 (525 g/m?), FLIP16-199 (493 g/m?),
FLIP17-059FB (493 g/m?), FBICSN- Rebeya 40 (475 g/m?), FLIP16-201 (375 q/m?), FLIP17-
040FB (393 g/m?), CARUS (356 g/m?), FLIP17-032FB (384 g/m?), FLIP16-215 (364 g/m?),
FLIP17-043FB (366 g/m%), FLIP17-035FB (297 g/m%), FBIMHN- Elizar (219 g/m?), FLIP16-205
(260 g/m?), FLIP16-210 (254q/m?), FLIP16-217( 330 g/m? ), FLIP16-214 (275 g/m?), FLIP16-216
(399 g/m?), FLIP17-055FB (263 g/m?), FLIP16-206 (286 q/m?), FLIP16-213 (209 g/m?), st. VIFA2-
93-lo miiqayisado on yiiksok don mohsuldarligi gostaricisino malik olmusdur.

Tadqiq olunan sortniimunolordo don mohsuldarligi ilo vahid sahodon bitkinin hiindiirliiyii
(r=0,950") vo donin say1 arasinda (r=0,947") miisbat etibarli korrelyasiya slagelori mévcuddur. Bu
ashihiqdan istifado edorok seleksiya yolu ilo yiiksok mohsuldar at paxlasi sortlarinin yaradilmasi
tovsiya olunur.

Tadqiqat ilinds Beynoalxalq Markaz ICARDA-dan introduksiya olunmus 3 pitomnikds birlogmis
234 at paxlast sortniimunslorindon FBIABN Rebeya40 (40,4;35,0;36,7), FLIP17-022FB
(41,8;63,2;34,8), FLIP16-191 (45,1,57,6;39,7), FLIP17-032FB (43,2;59.5;35,8), FLIP17-021FB
(38,8;67,0;38,1), FBICSN- Rebeya 40 (43,5;43,1;24,6), FLIP17 -052FB (40,9;48,6;39,8), FLIP16-
201 (41,3;59,1;37,6), ICARUS (41,5;59,1;37,6), FLIP17-032FB (42,8;53,5;35,9), FLIP17-041FB
(44,4;,52,5;32,2), FLIP17-058FB (50,1;58,5;30,6), FLIP17-055FB (43,4;43,2;21,7), FLIP17-033FB
(49,8;46,0;31,4), FLIP17-043FB (44,6;40,7;31,4), FLIP17-035FB (48,5;49,8;31,5), FLIP17-031FB
(44,4;,58,5;39,2), FLIP17-059FB16.5 (47,0;57,0;36,6), FLIP16-200 (46,1;56,7; 32,0), FLIP17-
030FB (48,7;46,0;38,3) FBIMHN-:FLIP16-217(54,4;57,4;29,0), FLIP16-012 (41,3;55,2;31,2),
FLIP17-055FB (43,4,63,9;27,1), FLIP16-213 (44,6;62,9;21,9), FLIP16-013 (53,6;59,2;19,0),
FLIP16-014 (45,2;59,1;28,2), FLIP16-011 (47,9;57,5;31,6) xlorofilin umumi miqdari VIFA2-93-1o
miiqayisada yliksok gdstariciya malik olmagla tez yetismislor.
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V3YYEHUE MOP®O®PU30J0TMUECKHAX IMOKA3SATEJIENY MHTPOIYIIMPOBAHHBIX
COPTOOBPA3LIOB KOHCKHX BOBOB (Vicia faba L.) B BOTAPHBIX YCJIOBUSAX
HA AITNEPOHE

Caparar /I:xamueBa
Hayuno-uccnedosamenvckuti uncmumym semaedenus MuHucmepcmea cebCro2o Xo3aicmea
Asepbaiiosicanckoti Pecnybnuxu

Cernbckoe XO3SMCTBO TpETEPreBacT 3HAYUTEIbHBIE M3MEHEHUS] B CBA3M C INOOAIbHBIM M3MEHEHHEM
KJIMMara M pocToM HaceneHus 3emnu.. CortacHo craructuke, kK 2050 roqy HaceneHue mupa gocturaeT 10
MUJUIMAPIOB YEJIOBEK, YTO MPHBEAET K IIOOATBHOM IMPOIOBOIBCTBEHHOM mpobOieMe. B 3ToM OTHOIICHHH
KOHCKHE O00BI OTIMYAIOTCA OT IPyrux OOOOBBIX HH3KHM COIEpP)KAaHHMEM JKHpAa M SABISIOTCS OorarbiM
WCTOYHUKOM BUTaMHMHOB, O€NKOB W MHHepajoB. bomblioil moTeHuman KOHCKHX O000B obecrieunBaeT
VIOBJIETBOPEHUE MOTPEOHOCTEH PACTyIIEro HaceleHHs B MUTAHWW 32 CUET TMOAJEPXKAHWS YCTOHYHBOCTH
CEJIbCKOXO3SMCTBEHHBIX CHCTEM. TakuM o00pa3oM CeJeKLMOHHasi padoTa B HANPABICHUHM CO3IAHUS
MUTATEbHBIX COPTOB MPOODKACTCS M MCCIIENOBaHUI0 KoHckoro 0oOa (Vicia faba L.) ynemsiercst Gomblioe
MpakTUYecKkoe 3HavdeHne. B xoe nccienoBaHusl copTooOpasiibl KOHCKMX 0000B, WHTPOMYLMPOBAaHHBIE W3
UKAPIA (MexayHaponHBI HEHTP CEIbCKOXO3SMCTBEHHBIX WCCIEOBAaHUNA B 3aCyNUTHBBIX paioHax),
OLCHUBAIN II0 YPOKAWHOCTH CEMSIH M CTPYKTYpHBIM 3lieMeHTaM ypoxkas. CenekiuoHHass — pabora
MPOBOAMIIACH HA COPTOOOpa3Lax KOHCKUX OO0OB, COOpaHHBIX B TPEX MEKAYHApPOIHBIX MEKAYHAPOIHBIX
MUTOMHHUKAX TTMTOMHHUKAX PA3JIMYHOTO Ha3HA4YEHHUsI. 3a TObI UCCIICTOBAHNIT BBICOKAs YPOXKaHHOCTh OTMEUCHA
y ASCOT (500 r/m%), FLIP17-029 (468 r/m®), FLIP17-035FB (503 r/m%), Rebeya 40 (525 r/m®), FLIP16-199
(493 t/™?), FLIP17-059FB (493 r/m°) m3 MexIyHapogHOTO NHTOMHMKA mo ackoxutosy (FBIABN).
CrTpyKTypHBIe oKa3arenu o0pasuos Rebeya 40 (475 r/m?), FLIP16-201 (375 t/m?), FLIP17-040FB (393 r/m?),
IKARUS (356 r/m?), FLIP17-032FB (384 /™), FLIP16-215 (364 r/m?), FLIP17-043FB (366 r/m°), FLIP17-
035FB (297 /M) m3 MeskryHapoIHOTo MATOMHHKA 110 Gypoit nataicToctd (FBICSN) 1 06pasios Elisar (219
r/m?), FLIP16-205(260 r/m?%), FLIP16-210(254 ), FLIP16-217(330 r/m®), FLIP16-214( 275 t/M?), FLIP16-
216(399 /m?), FLIP17-055FB(263 r/m?), FLIP16-206 (286 /M%), FLIP16-213 (209 r/mM°) B3 MHTOMHHKA 10
MexannaeckoMy coopy (FBIMHN) Obuii HamHOTO BBIIIE, YeM y cTaHzaptHoro oopasua VIFA2-93. B xome
uccnenoanus mpudopom SPAD 502 Owwio m3MepeHo oOriee konmndecTBo xyopoduuia B 234 coprodpasiax
KOHCKHMX 0000B, mHTpomyuupoBaHHbix u3 WMKAPIIA u coOpaHHbIXx B 3 muTOMHHKax , IlomoxkurenbHas
KOppesiysl Habmoaanach MexAy YPOKaiHOCTBIO 3epHa M BbIcoToi pactenuil (r=0,950%) u umcnom 3epeH
(r=0,947). Ucnomb3ys 3Ty KOPPEIAIMIO, PEKOMECHIYETCSl IyTEM CEIISKIIMM CO3/IaBaTh BBICOKOYPOXKAHHBIC
copra KoHCKMX 0000B. llemb wuccnmenoBanus - OTOOp TMEPCHEKTHBHBIX (OpPM, pa3IMyaroNIuXCs IO
YPOKAHHOCTH, MOPHODH3UOTOTHISCKUM M XO3HCTBEHHO- IIEHHBIM TIPH3HAKAM.

Knoueevle cnosa: 000vl, uHmpoOykyus, celexkyus, OuoMempuyecKue noKazamenu, Xiopopuin,
Koppensyus
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STUDY OF MORPHO-FIZIOLOGICAL PARAMETERS OF INTRODUCED HORSE BEAN(Vicia
faba L.) VARIETY SAMPLES UNDER IRRIGATION CONDITIONS OF ABSHERON

Sadagat Jamiyeva
Research Institute of Crop Husbandry Ministry of Agriculture of the Republic of Azerbaijan

The global climate changes and world population growth caused important changes in agriculture.
According to statistics, the world population will reach 10 billion people by 2050, which will lead to a global
food shortage. Horse beans differ from other legumes due to their low-fat content and rich source of vitamins,
proteins, and minerals. The great potential of horse beans ensures to meet the nutritional needs of the growing
human population by maintaining the sustainability of agricultural systems. So, the breeding works in the
direction of the creation of nutritious varieties are being continued. Mainly, research on the horse bean(Vicia
faba L.) is of great practical importance. Horse bean samples introduced from ICARDA (The International
Center for Agricultural Research in the Dry Areas) were evaluated according to the seed yield and yield
components during research years. For this purpose, breeding work was conducted on horse bean samples
collected in three different international nurseries. ASCOT (500 g/m?), FLIP17-029 (468 g/m?), FLIP17-
035FB (503 g/m?), Rebeya 40 (525 g/m?), FLIP16-199 (493 g/m? ), FLIP17-059FB (493 g/m’ ) from the "
Faba bean International Ascochyta Blight Nursery" (FBIABN) were recorded as high yielding samples.So,
Rebeya 40 (475 g/m?), FLIP16-201 (375 g/m?), FLIP17-040FB (393 g/m?), IKARUS (356 g/m?), FLIP17-
032FB (384 g/m?), FLIP16-215 (364 g/m?), FLIP17-043FB (366 g/m?), FLIP17-035FB (297 g/m®) collected
from the " Faba bean International Chocolat Spot Nursery" (FBICSN) /m2) differed from Elisar (219 g/m?),
FLIP16-205(260 g/m?®), FLIP16-210(254 g/m?), FLIP16-217(330g/m?), FLIP16-214( 275g/m?), FLIP16-
216(399g/m?), FLIP17-055FB(263g/m?), FLIP16-206 (286g/m?), FLIP16-213 (209g/m?), and st. VIFA2-93
was collected from the “Mechanical Harvesting Nursery * (FBIMHN) by their high structural properties. The
chlorophyll meter (SPAD 502) was used to calculate the total chlorophyll content in 234 horse bean variety
samples collected from three nurseries introduced from ICARDA. A positive correlation was observed
between grain yield and plant height (r= 0.950*) and grain number (r= 0.947). So, the creation of high-
yielding horse bean varieties through breeding by using this correlation is recommended. The research aim is
to select promising forms distinguishing according to their morpho-physiological, yield and other economic
parameters.

Keywords: horse bean, introduction, breeding, biometric parameters, chlorophyll, correlation
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Azarbaycan Respublikas1 Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun
Elmi 9sarlari jurnalinda ¢apa taqdim edilon maqalolars qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Azorbaycanin ilk elmi jurnali olaraq BMT-nin Orzaq vo Kond Tesoarriifati Toskilatinin (FAO)
Agrar Elm vo Texnologiya iizro Beynolxalq Sistemindo (AGRIS) 25.03.2022-ci il tarixinds
indekslosdirilmis vo xiisusi identifikasiya kodu (ISSN 2223-5817, Online - 2790-7988) almig
Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun Elmi Osorlori
jurnalinda genetika vo genomika , bioloji ehtiyatlar vo seleksiya, biokimiya va fiziologiya vo yaxin
elmlorin miixtolif saholorino aid orijinal, fonnlorarasi todgiqatlarin noticolorini oks etdiron, avvalor
dorc edilmoyan, tezis istisna olmagla, digor jurnal vo kitaba dorc edilmok iigiin togdim edilmo
morhoalosindos olmayan yiiksok keyfiyyotli mogalolor cap edilir.

Midlliflorinin movqeyi redaksiyanin movqeyi ilo iist-iistda diismayan vo eloca da seriya
maqaldlaor darc edilmir.

Jurnalda ¢ap edilmak ti¢lin bu Qaydalara uygun olaraq Azarbaycan, ingilis va rus dilinda yazilan
mogqalolor qobul edilir.

Elmi tadqiqat xarakterli moqalonin hacmi uygun olaraq 4-8 sohifads va icmal xarakterli moqala
150 8-10 sohifodon ¢ox olmamagqla tortib olunmalidir. Azorbaycan dilindo togdim olunan mogqalonin
sonunda ingilis va rus dillorinda, ingilis dilinds toqdim olunan maqalonin sonunda Azarbaycan va rus
dillorinda, rus dilindo toqdim olunan mogalonin sonunda iso Azorbaycan vo ingilis dillorindo eyni
mozmunlu xiilasalor verilmolidir. Moqalodo agar sozlor vo UOT indeksi gostorilmolidir(UOT
indeksinin doqigliyino redaksiya heyoti mosuliyyot dasimir). Mogalonin bashigr qisa olmals,
mazmunu 3ks etdirmali va 100 isaradon artiq olmamalidir.

1. Mbqalalarin qurulugu:
1.1. Elmi todqiqat xarakterli mogalalor bu Qaydalara uygun olaraq tortib edilir:
GIRIS;
MATERIAL VO METODLAR;
NOTICOLOR VO ONLARIN MUZAKIROSI;
YEKUN (icmal xarakterli mogalalor ti¢iin mocburi deyil);
ODOBIYYAT.
Icmal xarakterli moqalolords bashqlarin bolgiisii miislliflorin ixtiyarna buraxilir.
1.2. GIRIS bolmosindo todqigata dair son dévrlorde goriilon islorin qisa icmali verilir vo
todgiqatin aktuallig asaslandirilir;
1.3. MATERIAL VO METODLAR bdlmosindo tadqigatn material(lar)i, yerino yetirildiyi
metodik iisullar vo aparilmasinda istifado olunan cihazlarin markasi (istehsal edildiyi 6lkonin
ad1) gostorilir;
1.4. NOTICOLBR VO ONLARIN MUZAKIROSI bolmosinds tadgiqatin gedisi, alinan
naticalor vo onlarm miizakirasi elmi tadqiqata uygun olaraq sorh edilmaklo verilir. Todgiqatin
naticolorinin toqdimindo cadval, diagram, qrafik, sxem, sokil, histoqram, kimyovi vo riyazi
formullardan istifads oluna bilar;
1.5.  YEKUN bélmasinds tadgigatin naticalari xiilass olaraq verilir;
1.6. ODOBIYYAT bolmosindon ovvel, zorurot yarandigi hallarda todgigatin yerino
yetirilmasindo foaliyyoti olan soxslora vo ya elmi miiossisolora 2-3 climlodon ¢ox olmamagla
tasokkiir etmok ticiin MINNOTDARLIQ bdlmsasinin verilmosi istisna olunmur.
2. Moaqalalarin tartibi qaydalari:

2.1. MS Office Word programinda (versiya 97-2003 vo yuxari) y1gilir;

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

VVVYVY
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1,5sm;

2.3. UOT indeks gostorilmali (horflorin srifti - yagli, sola diizlonmis, 6l¢ti- 12);

2.4. mogalonin adi (harflorin srifti - yagl vo boyiik harflarls, sola diizlonmis ,6l¢i- 14);

2.5. miiallif(lor)in ad1 vo soyad1 bdyiik horflorlo, osas miiollifin adi iso ulduzla isaralonmoli
(srifti - yagli, sola diizlonmis, 6l¢ii-11);

2.6. miiollif(lor)in todgigat apardig1 vo ya faaliyyat gostordiyi elmi miiessisonin tam adi, {invan1 vo
osas miiollifin elektron pogt tinvani (srift - adi kursiv, sola diizlonmis, ol¢iisii- 11, “E-mail” vo ya
“E-poct “sozlori yazilmamagla);

-mogalonin  annotasiyast maqalonin yazildigi dildo - 250 s6zdon az olmamagqla
(srift - yagli, adi, konarlara diizlonmis, 6l¢ii- 11);

2.7. acar sdzlor (say1 7-don ¢ox olmamagla) annotasiyadan sonra verilir (srift - yagh kursiv,
Olcu-11);

2.8. moqalonin osas motni: srift - Times New Roman, adi, kenarlara diizlonmis, olgiisii- 12,
interval- 1, asas motnin abzas 6lgiisii - 0,75 sm (girinti daxilo);

2.9. bolmolorin bashglari: srift — yagli, bdyiik horflorlo, 6l¢ii-12;

2.10. moqalonin sonunda (“ODOBiYYAT” bashgindan sonra) moqalonin yazildigi dilden
basqa iki dildo do (Azorbaycan dilindo yazilan mogaloalor {igiin rus vo ingilis dillorindo, rus
dilinds yazilan magqalsler ii¢iin Azarbaycan va ingilis dillerinds, ingilis dilinde yazilan maqalalor
ticlin iso Azorbaycan vo rus dillorindo 250 sdzdon ibarat) xiilaso (annotasiya) vo agar sozlor
verilir ( “XULASO”, “SUMMARY” va ya “PE3KOME” bashglari yazilmur);

2.11. moqalonin adi ortada yazilir, srift - yagl, boyiik horflarls, 6l¢ii-11);

2.12. miiolliflorin ad1 vo soyadi ortada yazilir, : srift — yagh , 6l¢ii-11);

2.13.1sin yerino yetirildiyi vo ya miiallif(lor)in foaliyyatgostordiyi elmi miiossisonin adi (srift -
kursiv, ortada, 6l¢u-11);

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

2.15. acar sozlor (srift —yagl , 6lgii- 11).

Illiistrativ materiallar, formul va cadvallor

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

(Cadval 1), (Cadval 2), yaxud (Cadval 1, 2) va s., Cadvalin adi1 codvalin basinda yazilir. Cadval 1
(srift - yagli, Olgli-11). Cadvalin adi (srift - adi, 6lgl-11). Gostoricinin adi (srift - yagli, olgii-11;
roqamlar (srift - adi, 6l¢i- 11);

3.2. Sokillora, sxemlars, grafiklora motnds istinad Sokil sozii altinda birlasdirilir( (Sokil 1),
(Sakil 2) vo ya (Sakil 1, 2) va s. Sakillorin eni iso 17,0 sm-don ¢ox olmamalidir. Sokil 1 (srift -
yagl), sokilin ad1 gokilin altinda yazilir;

3.3. Sokilin adi (srift - yagli, olgii-11). Sokilalt: izahat (srift - adi), absis, ordinat oxlarinin adlari,
sorti igarolori vo digor legendlor (srift - yagli), absis vo ordinat oxlarmin gostoricilori vo ya
ragamlori (srift - adi) verilir;

3.4. Qrafiklor uygun grafik programlarla (“MS Excel”, “Sigma Plot”, “Origin” v s.) tortib
olunur,

3.5. Kimyovi formullar miivafiq programlar — “SymyxDraw”, “ChemDraw”, “ChemOffice”
Vo s., riyazi formullar iso “MS Equation”, “MathType” vo s. formul redaktorlarindan istifado
edilmoklo yigilir. Riyazi formullarin say1 1-don artiq oldugda onlar ndmralonarok, kimyovi
formullarin ise altinda v ya yaninda adi1 yazilmaqla monsublugu bildirilir;

3.6. Sokillor miivafiq fotoredaktorlarla islonorok motndo yerlosdirilmoalidir. Ayrica toqdim
olunan sokillor “jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/diiym-don az
olmamal.
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Adabiyyatlara istinad va adabiyyat siyahisinin tartibi

4.1. Odobiyyat siyahisinda abzas 6lgiisii - 0,25 sm (girinti xarico);

4.2. Mogalodo osason son 5-10 ilin elmi mogalolorino, monoqrafiyalara vo digor etibarl
monbalars iistiinliik verilir;

4.3. Odobiyyatlara istinad edilmo motndo dairovi moétorizods (monbs nisani, yaxud miiollifin
adh) gostorilmaklo verilir. Istinad ilk miiollifin soyadini, moqalonin (monbanin) nosr olundugu ili
Oziindo ehtiva edir;

4.4. Oziino istinad 2-don ¢ox olmamalidir;

4.5. Odobiyyat siyahisinda monbalor olifba sirasiyla, ovval Azorbaycan, sonra rus (slavyan),
daha sonra ingilis dili do daxil olmagla latin slifbali digar xarici dillords olanlar da diiziiliir;

4.6. Odabiyyatlar manbonin ¢ap olundugu orijinal dildo vo ardinca transliterasiyasi verilir;

Mos.: Maqalaya istinad

Oliyev D.R. NaCl duzunun miixtolif qatihglarimin bugda (T.durum Desf.) genotiplorinin bazi
morfoloji gostaricilorino, malondialdehidin migdarinda vo kataloza fermentinin foalli§ina tosiri.
AMEA-nin Xoborlori (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence
of NaCl salt concentration on some morphological indicators, malondialdehyde quantity and
activity of catalase enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings
of ANAS (Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xworru A.B., Autonosa O.1O., Muponenko H.B., I'aBpwienko T.A., Apanacenxo O.C.
YcroiunBoCTh KapTodenss K KapaHTUHHBIM OOJE3HSIM. Bagunosckuil sHcypHan ceHemuku u
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu.,
Mironenko N.V., Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases.
Vavilov skii Zhurnal Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding.
2017;21(1):51-61. DOI 10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Konfrans material:na istinad

Isgorov A. Qarabagin florasi, bitki Ortiiyli vo bitki ehtiyatlarinin todqiqinin osas istigamatlori.
“Qarabagimn biomiixtalifliyi, torpaq vo su ehtiyatlari: kegmisi, bugiinii vo golocoyi” mévzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current
and future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. IIpusnakoBas komutekips Raphanus sativus L. BUP. B: Co6.
TE3UCOB MEXayHap. KoH(D. «125 ner mpukiamaHoii 6otanuku B Poccun», 25-28 nHost6. 2019 r.
CII6., 2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,Artemyeva A.M. Trait-
specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years
of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI
10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in
the presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from
Genome to Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-
133. DOI 10.1007/978-4-431-55675-6.

Kitaba istinad

Musayev 9.C., Hiiseynov H.S., Mommoadov Z.A. Donli-taxil bitkilorinin seleksiyasi sahasindo
todqiqat islorino dair tarla tocriibalorinin metodikasi. Baki :”Miiollim nogriyat1”, 2008. [Musayev
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A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research
works on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BasusioB H.W. imMyHuTteT pactennii Kk HH(EKIMOHHBIM 3a00meBanusM. M., 1919. [Vavilov
N.I. Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. 11. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Odobiyyat maonbalarinin verilma ardicilligi: moagalonin miialliflori (srift-yagli), motorizodo
maqalonin ¢ixdigr il, maqalonin adi, derc olundugu dergi, derginin cildi, ndmrasi vo sohifslor
(srift- adi).

Cap tciin mogqalolor miialliflor torafindon genresjournal@gmail.com elektron pogtuna,
www.genresjournal.az saytinda "Electronic submission for GRI" bashgi altinda gondarilir.
Maqalaler anonim raygilorin miisbat raylorindan irali golon redaksiya heyetinin qorart ilo ¢apa
gondorilir.

Redaksiyanin iinvani: Azarbaycan Respublikasi EIm vo Tohsil Nazirliyi Genetik Ehtiyatlar
Institutu, Azorbaycan, Baki, AZ 1106, Azadliq pr., 155

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

QEYD: Jurnal ilds iki dofo nosr edilir. Bu Qaydalara uygun tortib olunmayan mogqalolor ¢ap
edilmir.
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TPEBOBAHMUSA U ITPABUJIA
odopMIIeHHs cTaTel, NPeACTABJICHHBIX K MyOJUKAHA
B :kypHaJie Tpyabl UHCTUTYTa reHeTHYeCKUX PecypcoB
MunncTepcTBa HayKn M 00pa3oBanus Asepoaiizkanckoil Pecny0nkn

Tpynet MHCTUTYTA TEHETHYECKHMX PECYypCOB TIEpBBIM Hay4dHBIN KypHan AsepOaiimkaHa,
MPOUHIEKCUPOBaHHBIHN [Tpo0BOIBCTBEHHOM U celTbCKOX03sCTBEHHOM opranu3anueir OOH (PAO)
n MexayHapomHOW WH(POPMAIMOHHON CHUCTEMOM CEIIbCKOXO3SHUCTBEHHBIX HAYK M TEXHOJOTHMA
(AGRIS) B 25.03.2022, umerommii cnenuansHbll uaeHTHGUKamonseii kon (ISSN 2223-5817,
Online - 2790-7988), mpuHMMaeT Ka4eCTBEHHbIC, OTPAXKAIOIINE pE3yJIbTaThl OPUTHHAIBHBIX,
MEKIUCIUTLTITHAPHBIX UCCIIE0OBaHMIA, paHee He OMyOJMKOBAHHBIX (32 UCKIIFOUCHHEM TE3HCOB) U HE
MIPEACTaBIEHHBIX s MyOIMKalK B APYrue >KypHAJIbl U KHUTH CTaThbU 10 T€HETHKE U T€HOMHKE,
OMONIOTMYECKUM pecypcaM H CENeKIMH, OMOXMMUU WM (DU3HOJIOTHUH, a TaKXKe IO Pa3IUYHBIM
obnactaM cMexHbIX HayK. CTaTbu, Mpe[CTaBleHHbIE UIA MyONuKauu B KypHaie Tpyms
WHcTuTyTa, TOMMKHBI COOTBETCTBOBATH «TPEOOBAHUSIM U MPaBUIaM O(hOPMIICHHS CTATEH».

Cepuiinbie cTaTbi He MyOJauKyrOTest. [lo3uumm aBTOpoB M peIakiu J0/KHbI COBNAAATD.

[TpuHUMaroTCS CTaThH, HATIMCAHHBIC HA OJTHOM U3 TPEX SI3BIKOB: a3epOatiONCAnCKUll, pyCCKull u
anenutickuti. OOBEM UCCIIEIOBATEIILCKUX CTATEH JIOJDKEH COCTABIIATEH 4-8 CTpaHMIl COOTBETCTBEHHO,
a 0030pHBIC CTaThH HE JOJDKHBI MpeBbImarh §-10 crpanuil. B koHIle craTeii, MpenCcTaBIeHHBIX Ha
azepOalPKaHCKOM SI3bIKE, OJKHBI COJAEPKATHCSI aHHOTAI[MM Ha aHTJIMHCKOM M PYCCKOM SI3BIKaX,
COOTBETCTBYIOIIMX COJAEPKAHUIO, B KOHIIE CTATEH, MPEICTABICHHBIX HA AHIJIMKUCKOM SI3bIKE - Ha
azepOaliPKaHCKOM M PYCCKOM SI3bIKaX, a B KOHIIE CTaTel, MPEACTaBICHHBIX HA PYCCKOM SI3bIKE - Ha
a3epOaiiKaHCKOM U aHTIUICKOM si3bIkax. KimroueBsie croBa v uHiekc Y JIK momKHBI OBITh YKa3aHbI
B CTaTbe (pelaKius He HECET OTBETCTBEHHOCTH 3a JTI0cTOBepHOCTh nHAekca Y JIK). Ha3zeanue cratpu
JIOJDKHO OBITh KPaTKUM, OTPaXkaTh coziepkanue U He npeBbimars 100 cuMBOIIOB.

1. Crpykrypa crareii:
1.1. CTaTby HCCIIEIOBATENBCKOIO XapaKTepa JOJKHBI BKJIIOYATh CIESTYIOIINE Pa3/eibl:

- BBEJEHMUE

- MATEPHAJIBI U METO/IbI

- PE3VIIBTATBI U UX OBCYXKXJIEHHUE

- 3AK/IIOYEHHUE (Heo0s13aTeIbHO /151 cTATEll 0030PHOI0 XapaKkrTepa);
- CIIMCOK JIMUTEPATYPBI

B ocobpix crmyuasix Takxke mnpuauMmaercs pazder BJIATOJAPHOCTD (we Gomee 2-3
npeioxkennit) pasmenienssiii 1o CIIMCKA JIMTEPATYPBI, ¢ BoipaxeHneM 0J1aroJapHOCTH
JIUIAM WJIA HAYYHBIM OpTaHW3aIUsIM, IMEIOIIUM OTHOIIICHHE K BBITOJHEHHUIO PaOOTHI.

B 0030pHBIX CTaThsIX pa3/ielieHHe 3arojOBKOB OCTAaBIICHO Ha yCMOTpEHHE aBTopa. B pazmene
BBEJAEHMUME npuBoauTcst KpaTKUi 0030p UCCIIEIOBAHWH B TaHHOW 00JIaCTH 3a TIOCIICTHHUE TOIBI 1
000CHOBBIBACTCS AKTYaJIbHOCTh MPOBEACHHOTO HCCIICIOBAHNS;

1.2. B paznene MATEPUAJIbI U METO/IbI nomxHbl OBITh SICHO OMHCAHBI HCIIOJE3YEMbIE B
Ka4eCcTBe OOBEKTOB HCCIICIAOBAHHMS MAaTepPUATbl M METOMABI MPOBOIUMBIX HCCIenoBaHui. Jlms
WCTOJIB3yeMOM amnmaparypsl U OOOpYIOBaHHWs JOJDKHBI OBITh yKa3aHbl Mapka M CTpaHa
MIPOU3BOIUTEIIS;
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13.

1.4.
1.5.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11

2.12.
2.13.

2.14.

2.15.
2.16.

B paznene PE3VYJIBTATBI U UX OBCYXJIEHUE nomwkHBl OBITH OTPaXXEHBI XOJ
MIPOBEJICHUST MCCIICOBAHMS, MMOyYCHHBIC Pe3yNbTaThl U UX oOcyxneHue. [Ipu odopmieHun
pE3yaBTaTOB MOXKHO HCIOJIB30BaTh TaONUIII, Tpaduku, cxembl, (poTorpaduu, XUMAIECKHE U
MareMaTudeckue (popMyIbl.

B paznene SAKJIFOUEHMUME nipuBoautcst 000011IeHIE pe3yIbTaTOB UCCIICIOBAHM.

[lepen paznenom JIMTEPATYPA mpu  HE0OXOAMMOCTH  JIOMyCKaeTcsl  JA00aBlIeHUE
paznena BJIATOJAPHOCTHU s OnaromapHOCTH JIMIIAM WIIM HAyYHBIM yUPEKICHUSM,
YYaCTBOBABILIUM B HCCIIECIOBAHUAX, HE OoJiee 4eM B 2-3 MPEITIOKCHUSX.

IIpaBwia ogopmiieHus crareii:

. Crareu nipeacrasisitorest B popmare MS Office Word (Bepcun 97-2003 u Boie); 2.2.dopmar

A4. TTons ctpanuibl: BEpXHEE - 2,5 cM, HUKHEE - 2,5, 1eBoe - 3 cM, TipaBoe - 1,5 cm;
VkasbiBath uHACKCH YK (mpudr - KupHBIA, ¢ BEIpaBHUBaHUEM II0OJIEBOMY Kpato. Pa3mep:

12);

Haspanwue crateu (1upudT - JKUPHBIN, 3ar1aBHBIMUA OyKBaMH, BEIPaBHUBAHUE - IO JICBOMY Kparo.
Pazmep: 14);

Nmst u dammus aBTopa (aBTOpPOB) 3ariiaBHBIMH OYKBaMH, JOJDKHBI OBITh YKa3aHbl yd&Has
CTETICHb ¥ HAYyYHOE 3BaHNE, OCHOBHOM aBTOP YKa3bIBACTCS 3BE3I0YKOM (MIPU(DT - MOTY>KUPHBIH,
BbIpaBHMBaHUE 110 JiIeBoMYy Kparo. Pasmep: 11);

[TosmHOE HA3BaHUE W aJIPEC HAYYHOTO YUPEKIACHHUS, B KOTOPOM padboTae(o)T wiu Beae(y)T CBOIO
HAYYHYIO JIeATeJIbHOCTh aBTOP(bI), a TAaKXKe aapec 3JIEKTPOHHON IMOYTHI OCHOBHOTO aBTOpPA
(mpudT - OOBIYHBIN KypCHB, BRIpaBHUBaHHUE 110 JIeBOMY Kpato. Pazmep:11). (Cnoa e-mail wm
«OIIEKTPOHHAS! TIOYTa) HE MPOIHUCHIBAIOTCA);

AHHOTaIMsI CTaThH - Ha s3bIKe ohopmIIeHHs cTaThh - He Oosee 250 cioB (pudT - KUPHBIH,
IIPOCTOM, BEIPOBHEHHBIH. Paszmep: 11);

KimroueBsie croBa (He OoJiee 7-1 CIIOB) - CTaBATCS TIOCIIEC aHHOTAIMU (MIPUQT - )KUPHBIN KYPCHB.
Pazmep: 11);

OcHoBHOM TekcT crtarbu: mpudt - Times New Roman, oObruHBIN, BhIpaBHHEBaHWE - TIO
mmpuHe. Pasmep mpudra: 12. Mutepsan: 1. Pasmep a63ama ocHoBHOro tekcra - 0,75 cm
(oTcTyn BHYTpH),

3arnaBue pazzesnoB: MPUQT - KUPHBIN, 3ar1aBHBIME OykBaMu. Pazmep: 12.

B xonne crarten (mocne JIMTEPATYPHI) npuBoautcst annoranust (250 ¢10B) U KIFOYEBBIE
cioa (3arosoBkn AHHOTALIMA, SUMMURY nnu PE3FOME He nponucsiBatoTcsl) Ha ABYX
SI3bIKaX, OTJIMYHBIX OT SI3bIKa CTAThH (IJIs1 cTaTel Ha a3epOailKaHCKOM S3bIKE HAa PYCCKOM M
AHTJIMHACKOM $I3bIKaX, JUISl CTaTell Ha PYCCKOM s3bIKe Ha a3epOail[UKaHCKOM M aHTJIMHCKOM
SI3BIKAX U JIJIS1 CTATeH HA aHTJIMHCKOM Ha a3epOaiiPKaHCKOM U PYCCKOM SI3bIKaXx).

Hassanue Cratou (Lpudrt - )Kupnsiit 3arnaBHslii, BeipaBHuBanue - o nientpy, Pasmep: 11).

Nunmmanetr 1 hamumuu apropoB (Ipudt - sxupHBIN, BEIpaBHUBAHKE - TI0 CEPEIMHE, pa3Mep:

11).

HaszBanue u aznpec HaydyHOTrO yupexAeHHsl, TI€ BBIIOJHEHA padoTa Wi paboTaloT aBTOPHI
CTaTbu, BIpaBHUBaHMUE - 110 cepeanHe. [lpudr- oobrunbii. Pazmep mpudra: 11.

Texct annoTanmu (ILpudt - o0bruHbBIH, pazmep: 11);

Kirouessie cnosa (Ipudr - oObrunbIi, pazmep: 11).

NiumocTpaTuBHBbIE MaTepHAIbI, (POPMYJIbI H TAOJIULBI:

. [Iupuna Tabmui He 1O0MKHA MpeBbIaTh 17,0 cM, CCHUIKM Ha TaOJUIIBI B TEKCTE JOJDKHBI OBITH

cnenyromumu: (Tabmuma 1), (Tabnumua 2) wnmu (Tabmvma 1, 2) u Tak nanee. HazBanue TabauIibt
nuiiercs B Havase Tadmuibl. Tabmuma 1 (mpudt - sxupHeni. Pazmep: 11). Ha3zpanue tabmuiist
(IOpudt - oObrynbiii. Pasmep: 11). Ha3panue nnaukaropa (Lpudt - xupueid, Pazmep: 11),
3Hadenus (ILpudt - o6pranbIit. Pazmep: 11).
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3.2. B crarse dotorpaduu, rpaduku u cxembl OOBSIUHSIFOTCS TI0]] SMHBIM HAa3BaHUEM - PHUCYHOK.
CchIKa Ha PUCYHKH B TEKCTE MPUBOAUTCS ciemyronmM oopazom: (Puc. 1), (Puc. 2.) mubo (Puc.
1, 2) u t.n. llupuna pucyakoB 17,0 cm. Puc. 1 (Illpudt - xupHBIii), Ha3BaHWE PUCYHKA
MIUIIETCS TT0/1 HUM.

3.3. Haszpanue pucynka (IIpudrt - >xupnsni, pasmep 11). IlogpucyHounsni tekct (mpudt -
o0brunbIif); Ha3Banue oceil aOcuucchbl, OpAMHATHI, YCJIOBHbIE 3HAKU M JereHnabl (mpudT -
YKUPHBIN ), 3SHAYCHUS WK HOMepa (MpUdT - OOBIYHBIN) TPUBOIATCS.

3.4. I'padpukn  1OKHBI OBITH COCTaBJIEHBI COOTBETCTBYIOLMMH Tporpammamu (MS  Excel,
SigmaPlot, Origin u T.1.).

3.5. Xumuyeckre (GopMyinbl HaOMpArOTCs C MCHOJNB30BAaHHEM COOTBETCTBYIOIIMX pPEIAKTOPOB
xumudeckux (opmyn - SymyxDraw, ChemDraw, ChemOffice u 1.1, MaTeMaTH4ecKue
dopmynel - MS Equation, MathType u ap. peaaktopoB mateMarudeckux ¢opmyn. B crmydae
NPEJICTaBIICHUsT OOJiee OJHOM MaTeMaTU4ecKoi (OpMYJIbl, TPOBOIMTCS TIOCIEIOBATEIIbHAS
HyMepauust. HazBanue mim pa3psicHeHHe PUBOAUTCA OO psiioM, 00 1o (popMyIton.

3.6. ®ororpadun  TOMKHBI  OBITh  0O0pabOTaHBI  COOTBETCTBYIOIIMMH  (POTOpPEIAKTOpaAMHU.
®otorpaguu MOryT OBITH OT/AENIBHO IMpEAcTaBiIeHbI B (hopmate jpeg, tiff, bmp, pdf u ap. B
KkauecTtBe He MeHee 300 Touex/ oM.

4. JluTepaTypHble CCHIIIKH U COCTABJIEHUE CIIUCKA JTUTEPATYPbI:

4.1. Pa3mep a63ara criucka auteparypsl - 0,25 cM (OTCTyI CHapy»KH);

4.2. B cratbe cnemyeT OTOaBaTh MPEANOYTEHHE HAYYHBIM CTAaThsM, MOHOTpaQusM U JPyrHM
JIOCTOBEPHBIM UCTOYHUKAM Tocneanux S-10 ner;

4.3. JlureparypHble CCHUIKM B TEKCTE JAIOTCS B KPYIJIBIX cKoOKaX. CchUTKa MpeCTaBIseTCs B BUIE
(baMuIIIK TIEPBOTO aBTOPA ¥ TOJIa U3/IaHHS JINTEPATYPHOTO UCTOYHHUKA,

4.4. He Gonee 2 cCbUIOK Ha CBOH TPY/IbI

4.5. B crnmcke nMTeparypbl MCTOYHHMKU TIPHBOIATCS IO andaBUTHOMY mopsaky. CHauanma Ha
a3epOaif/pkaHCKOM, 3aT€M Ha PYCCKOM (CIIaBSHCKOM), U B KOHIIE Ha JPYTUX HWHOCTPAHHBIX
SI3BIKAX C JJATHHCKUM aJi()aBUTOM, BKITIOYAs aHTIIMICKUIA,

4.6. Jluteparypa [OOMKHA OBITH TMPEJCTABICHA HA OPUTUHAIBHOM SI3bIKE  OIMYOJHKOBAHHS
WCTOYHUKA, C MOCIEIYIONIEH TpaHCIUTEPALIUEH.

Ccoviika Ha cmamoio

dliyev D.R. NaCl duzunun mixtalif gatiliglarmin bugda (T.durum Desf.) genotiplorinin bozi
morfoloji gostaricilorine, malondialdehidin miqdarinda vo kataloza fermentinin foalligna tasiri.
AMEA-nin Xoborlari (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence of
NaCl salt concentration on some morphological indicators, malondialdehyde quantity and activity of
catalase enzyme. AMEA-min Khabarlari (Biologiva va Tibb elmlari) = Proceedings of ANAS
(Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xwrrn A.B., AatonoBa O.IO., Muponenko H.B., I'aBpuienko T.A., Adanacenxo O.C.
YcroitunBocTh KapToders K KapaHTUHHBIM O0JIC3HIM. Basuioeckuil #CypHAL 2eHemuKY U CeIeKYUU.
2017;21(1): 51-61. DOI 10.18699/VvJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko N.V.,
Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki 1 Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Ccebuika na mamepuan Kongepenyuu

9sgarov A. Qarabagin florasi, bitki Ortiiyii vo bitki ehtiyatlarmimn todgiqinin asas istigamatlori.
“Qarabagm biomiixtalifliyi, torpaq vo su ehtiyatlari: kegmisi, bugiinii vo goalocayi” mdvzusunda
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onlayn konfransmn materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In: Proceedings
of online conf. “The biodiversity, land and water resources of Garabagh: past, current and future
prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna AB., AprembeBa A.M. Ilpu3nakoBas koiuteknumst Raphanus sativus L. BUP. B: C6.
TE3UCOB MEXKAYHap. KOH}. «125 ner npuknagHoit 6otanuku B Poccumy, 25-28 nos6. 2019 r. CII6.,
2019;155. DOI 10.30901/978- 5-907145-39-9. [Kurina A.B., Artemyeva A.M. Trait-specific
collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years of Applied
Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI 10.30901/978-5-
907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
10.1007/978-4-431-55675-6.

Cceouika na KHuzy

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Danli-taxil bitkilorinin seleksiyasi sahasinds
todgiqat islorina dair tarla tocriibolorinin metodikasi. Baki :”Miiallim nogriyati”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works
on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BasusioB H.W. VMmynuter pacrennii K HH(EKIIMOHHBIM 3a0omneBanusm. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Ilopsinok  MOCNEAOBaTENbHOCTH JIMTEPATYPHBIX MCTOYHUKOB: aBTOPbI CTaTthu (WIpUdT -
KUPHBIN), TOJ M3IaHUSI B KPYIJIOH CKOOKe (IIpUQT - OOBIUHBIN), HA3BaHUE CTAaThH, Ha3BaHHE
MEPUOINYECKOTO M3/IaHUs - KypHaJI, COOPHHMK, TOM, HOMEp u3IaHus (KypHaia, cOOpHHKa,
KHUTH), HOMEP MJI KOJIMYECTBO CTPAHHUIL (IIPUQT - OOBIYHBII).

5. Crarpm  OOWKHBI  OBITh  OTHpPABIEHBl MO  AJNEKTPOHHOM  MoYTe MO  aJpecy
genresjournal@gmail.com, caiit - www.genresjournal.az mox 3aromokom “Electronic
submission for GRI”.

6. Crarpu OyayT OTIpaBIEHBI B M€YaTh MO PEHICHUIO PENAKIMOHHOM KOJUIETMHM Ha OCHOBaHWUU
MOJIOKUTCIIBHBIX OT3bIBOB AHOHUMHBIX PCHCH3CHTOB.

7. Anpec pemakimu: WHCTMTYT reHeTHYecKHMX pecypcoB MuHHMCTEpPCTBA HAYKH M
oOpa3oBanusi A3epOaiimkanckoii Pecnyosmmmkn, AzepGaiimxkan,. baky, AZ1106, np. A3amisir,
155

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

IMPUMEYAHME: xypHai BEIXOIUT J1Ba pa3a B roA. CTaTbu, COCTaBICHHBIE HE B COOTBETCTBUU C
TpeOOBaHUSAMU JKypHaIa, HE ITyOIUKYIOTCSI.
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REQUIREMENTS AND GUIDELINES
for manuscripts submitted to publish in the journal Proceedings of the
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The Proceedings of the Genetic Resources Institute Ministry of Science and Education of the
Republic of Azerbaijan is the first scientific journal of Azerbaijan, indexed in the International System
of Agricultural Sciences and Technologies (AGRIS) of the Food and Agriculture Organization of the
United Nations (FAO) on March 25, 2022, having a special identification code (ISSN 2223-5817,
Online - 2790-7988) and publishes the results of original, interdisciplinary researches previously
unpublished except for the thesis, other high-quality articles that are not at the submission stage for
publication in journals and books on genetics and genomics, biological resources and breeding,
biochemistry and physiology, as well as in various fields of related sciences.

Serial articles are not published. The positions of the authors and the editorial board must
coincide.

The article may be published in one of three languages: Azerbaijani, Russian or English.

The volume of a manuscript should not exceed 4-8 pages, respectively, and review articles should
not exceed 8-10 pages.

At the end of the article presented in the Azerbaijani language, an abstract with the same content
should be given in English and Russian, the end of the article presented in the English language in
Azerbaijani and Russian languages, and at the end of the article presented in the Russian language in
Azerbaijani and English languages. Keywords and the UDC index should be indicated in the article
(the editorial board is not responsible for the accuracy of the UDC index). The title of the article
should be short, reflect the content and not exceed 100 characters.

Structure of manuscripts:

1. Research articles should include the following sections:
INTRODUCTION
MATERIALS AND METHODS
RESULTS AND DISCUSSION
CONCLUSION (optional for review articles)
REFERENCES

In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3 sentences)

and placed before the REFERENCES, with the expression of gratitude to persons or scientific

organizations related to the work.

In review articles, the division of sections is left to the discretion of the author.

1.2. The INTRODUCTION section provides a brief overview of research in this area in recent
years and justifies the relevance of the study;

1.3. The MATERIALS AND METHODS section, clearly describes the materials, used methods
and implementation of research, the used equipment and facilities with the brand and country
of the manufacturer.

1.4. The section RESULTS AND DISCUSSION should reflect the progress of the study, the
obtained results and their discussion. For manipulating data, tables, graphs, diagrams,
photographs, and chemical and mathematical formulas can be used.

1.5. The CONCLUSION section summarizes the results of the study.

1.6. In special cases, the ACKNOWLEDGMENTS section (no more than 2-3 sentences) placed

before the REFERENCES section, expressing gratitude to individuals or scientific

organizations related to the work, is also accepted.

VVVVYVYERE
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2.1.
2.2.
2.3.
2.4.
2.5.

2.6.

2.17.

2.8.
2.9.

Guidelines for the preparation of manuscripts:

Manuscripts should be submitted in MS Office Word format (versions 97- 2003 and higher);
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);

Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

The name and surname of the author(s) in capital letters, academic degree and scientific title
should be indicated, and the name of the corresponding author required to be marked by an
asterisk (font - bold, left alignment. Size: 11);

Full name and address of the scientific institution in which the author(s) work, as well as the e-
mail address of the corresponding author (font - regular italics, left justification. Size: 11). (The
word e-mail or "electronic mail™ is not recorded);

The abstract of the manuscript should be in the language of the manuscript - no more than 250
words (font - bold, simple, aligned. Size: 11);

Keywords (no more than 7 words) - placed after the abstract (font - bold italic. Size: 11);

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);

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

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

2.10. The Title of the manuscript (Font - Bold Capital, Alignment - Center, Size: 11).
2.11. Initials and surnames of the authors (Font - bold, alignment - in the middle, size: 11).
2.12. The name and address of the scientific institution where the work was done or the authors of

the article are working, alignment - in the middle. The font is normal. Font size: 11.

2.13. Abstract text (Font - regular, size: 11);
2.14. Keywords (Font - regular, size: 11).

3.

3.1
3.2.

3.3.

Illustrative materials, formulas and tables:

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

In the manuscript the images, graphs and diagrams are combined under a single name - figures.
References to figures in the text should be given as follows: (Fig. 1), (Fig. 2.) or (Fig. 1, 2), etc.
The width of the figures is 17.0 cm. 1 (Font - bold), and the title of the figure is written below
it.The title of the figure (Font - bold, size 11). Figure description text (font - normal); The
names of the abscissa, ordinate and legend axes (font - bold), values (font - normal) should be
given.

Graphs should be drawn up by appropriate programs (MS Excel, SigmaPlot, Origin, etc.).
Chemical formulas are typed using the appropriate editors of chemical formulas - SymyxDraw,
ChemDraw, ChemOffice, etc., mathematical formulas - MS Equation, MathType and other
editors of mathematical formulas. Sequential numbering is carried out if more than one
mathematical formula is presented. The name or explanation is given either beside or below
the formula.

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

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

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

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

4.5. Literature source should be listed in the original language of its publication and then indicated
in transliteration;

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

Citing a journal article

Oliyev D.R. NaCl duzunun miixtalif qatiliglarimin bugda (T.durum Desf.) genotiplarinin bazi morfoloji
gostaricilorine, malondialdehidin miqdarmda vo kataloza fermentinin foalligina tosiri. AMEA-nn
Xoborlari (Biologiya va Tibb elmlori). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of catalase
enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS (Biological and
Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xworru A.B., AatonoBa O.10., Muponenko H.B., I'aBpuienko T.A., Adanacenxko O.C.
Y cTOHUMBOCTD KapTOdesst K KapaHTUHHBIM O0JIe3HAM. Baguno8cKull JcypHan 2eHemuKy U celeKyuu.
2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko N.V.,
Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki 1 Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Reference to the conference proceedings

Isgarov A. Qarabagin florasi, bitki Ortiiyli vo bitki ehtiyatlarinin todqiqinin osas istiqamatlori.
“Qarabagin biomiixtolifliyi, torpaq vo su ehtiyatlari: ke¢misi, bugiinii vo golocoyi” mdvzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In: Proceedings
of online conf. “The biodiversity, land and water resources of Garabagh: past, current and future
prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.Bb., AprembeBa A.M. [lpm3HakoBas komiekuus Raphanus sativus L. BUP. B: Co6.
TE3UCOB MEeXIyHap. KoH}. «125 et npukinamaHoit 6otanuku B Poccumy, 25-28 nos6. 2019 r. CII6.,
2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,

Artemyeva A.M. Trait-specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int.
conf. *125 Years of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155.
DOI 10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
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10.1007/978-4-431-55675-6.

Reference to the book

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Donli-taxil bitkilorinin seleksiyasi sahosindo

todqgiqat islorino dair tarla tocriibolorinin metodikasi. Baki :”Miiollim nosriyat”, 2008. [Musayev

A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works on

breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BasusioB H.W. ViMmyHuTeT pacreHuii K MH(EKIIMOHHBIM 3a0oseBanusiM. M., 1919. [Vavilov N.L

Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and

Genera of Vascular Plants. 1l. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and

Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

5. Manuscripts should be sent by e-mail to genresjournal@gmail.com under the heading
“Electronic submission for GRI” available at www.genresjournal.az.

6. Manuscripts will be sent to the print by the decision of the editorial board based on positive
feedback from anonymous reviewers.

7. Editorial office address: 155, Azadlig ave., AZ1106, Baku, Azerbaijan, Genetic Resources
Institute Ministry of Science and Education of the Republic of Azerbaijan

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

NOTE: The Journal is published twice a year. Manuscripts not compiled in accordance with the
requirements of the journal will not be accepted for publication.
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