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I. BIOLOJI EHTIYATLAR vo SELEKSiYA | BIOLOGICAL
RESOURCES and BREEDING

UOT 578.08

LERIK VO YARDIMLI RAYONLARINDA YAYILAN ORZAQ, YEM VO
DORMAN OHOMIiYYOTLIi BITKIiLORIN YABANI OCDADLARI

AYDIN 3SGOROV*, KOMALD DSODOVA, GUNEI: ALLAHVERDIYEVA,
VAHID GUVONDIYEV, XARIBUL O9ZiZXANLI, GUNEL QULIYEVA,
KOMALO MOMMODYAROVA

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadliq pr.,155, Baki, Azarbaycan Respublikast
askerovl@mail.ru

Mbagqalada Lerik vo Yardimh rayonlar: arazisindo yayilan arzaq, yem vo dorman oshamiyyatli
bitkilorin yabani acdadlarimin taksonomik tarkibi, areallarinin miisyyon edilmasi, ekobotaniki
tohlili, herbari vo toxum materiallarinin toplanilmasi, miihafizasi vo istifadasi hagqinda molumat
verilir. Lerik vo Yardimh rayonlari arazisindo miihiim yem ahomiyyatli I, II, hom¢inin digor gen
gqruplarina aid olan 18 fasils iizra 45 cinsin 162 novii tadqiq edilmisdir. Ekspedisiya zamam yem,
meyva-gilomeyvo vo dorman bitkilari olan 19 fasils, 57 cins, 87 nov yabam acdad bitkilari iizra 329
herbari niisxasi vo 13 toxum niimunosi toplanaraq Herbari fonduna vo Milli Genbanka tahvil
verilmisdir. Tobiotds aparilan monitoringlor vo elaco do, toplanilan materiallarin arasdirilmasi
naticosindo 9 noviin yeni yayillma sahoslori askar edilmisdir: Vicia lathyroides, Crataegus
pseudoheterophylla, Michauxia laevigata, Asphodeline dendroides, Trifolium medium, T.
grandiflorum, Onobrychis petraea, O. michauxii, O. buhseana. EKoloji tohlil naticosindo toplanilan
bitkilarin 3 ekoloji qrupa aid olmas1 miisyyon edilmisdir: 30 név mezofit, 20 nov kserofit, 19 nov
mezokserofit. Eyni zamanda hamin névlorin hipsometrik tohlili gostormisdir ki, onlarin ovahq
arazilords 8, asag1 dag qursagindan orta dag qursagina qadar 6, yuxari dag qursaginda 13 noviind
rast golinir. Homginin, Lerik vo Yardimh rayonlarinda yayilan Vicia L., Medicago L., Lathyrus L.
vd Trifolium L. cinslorina aid 12 noviin miixtalif populyasiyalardan toplanilan toxumlarinin skan
elektron mikroskopunda (SEM) mikromorfoloji xiisusiyyotlori todqiq edilmis vo konstant morfoloji
nisanalor agkar edilmisdir. Todqigat zamam miisyyon edilmisdir ki, toxum sathinin mikroskopik
tadqiqi sistematikada miihiim rol oynayir, yarimcins vo seksiyalarin statusunun daqiqlasdiril-
masindJ istifads oluna bilor. Toxumun iimumi slamatlari iss (formasi, rangi, toxumun ol¢iisii) digor
taksonlarin toyin olunmasinda giymatli hesab edilir.

Acar sozlor: taksonomik tarkib, ekobotaniki tohlil, herbari, toxum, SEM, yem, dorman

GIRIS

Azorbaycan Respublikasinin arazisi zongin floraya malikdir. Burada 1117 cins iizra 4745 ali
bitki novii yayilmigdir. Novlorin iimumi sayina géro Azorbaycan florast Conubi Qafqazin basqa
respublikalarina nisbaton xeyli zongindir. Respublikada rast galinon bitki novleri Qafqazda biton
bitki ndvlarinin iimumi miqdariin 70 %-ni toskil edir. Bu zonginlik, respublikanin tobii-tarixi vo
fiziki-cografi soraitinin miixtalifliyi ilo izah edilir (9sgorov, 2005, 2006, 2008, 2011, 2016).

Lerik vo Yardimli rayonlar1 orazisindo miithiim yem, orzaq (qida, meyvo vo gilomeyvo)
ohomiyyatli I, II, homginin digar gen qruplarina aid olan 18 fasile ilizra 45 cinsin 162 ndvii todqiq
edilmisdir. I vo II gen qrupu iizro Vicia (9 nov), Aegilops (4 név) vo Chenopodium (4 nov)
cinslori; digor gen qruplart lizro Vicia (15 nov), Trifolium (12 nov), Trigonella (9 név) vo
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Lathyrus (8 nov) cinslori daha ¢ox novlorlo tomsil olunurlar (9sgarov, 2005, 2006, 2008, 2011,
2016; I'poccreiim, 1926, 1940, 1945, 1952).

Aragdirmalar zamani bir sira cins vo ndvlorin nomenklatur doyisikliyo moruz qalmasi
mioyyonlosdirilmis Aegilops, Asparagus, Avena, Lathyrus, Pisum, Securigera, Taeniatherum,
Trifolium, Vicia, Hordelymus, Rosa, Rubus, Sorbus, Crataegus va s.cinslorinin 37 ndviiniin
nomenklaturasit Beynolxalq moalumat bazalarinin toloblorine uygun olaraq doqiqlosdirilmisdir
(Osgorov, 2011, 2016; dmopa Azepbaiimkana, 1950, 1954).

MATERIAL VO METODLAR

Todgiqatda biomorfoloji, ekoloji, taksonomik (taksonlarin torkibinin doqiqlosdirilmasi,
sistematik tohlil), floristik-sistematik, fitosenoloji (geobotaniki) vo s. iisullardan istifado
olunmusdur. Bundan basqa bu cinslorin névlorino aid AMEA Botanika Institutunun Herbari
Fondunda (BAK) vo AMEA Genetik Ehtiyatlar Institutunun Herbari Fondunda (AGR)
saxlanilan materiallar todqiq olunmusdur.

Ekspedisiyada novlorin areali, bitma soraiti doqiqlosdirilmis, onlar {izro herbari vo toxum
materiallar1 toplanilmis, bitmo soraiti hagda molumatlar, o climlodon GPS molumatlar1 geyds
alimmugdir. Bitkilorin fotolar1 ¢okilmis vo onlarin biotoplari, ekomorflar1 hagda molumatlar geydo
alimmigdir. Toxumlarin toplanmasi va sonadlosdirilmasi deskriptorlar {izro aparilmisdir.

Novlorin hoyati formalarinin miioyyonlosdirilmasindo K.Raunkierin = (Raunkiaer,1937),
I.Serebryakovun (Cepebpsxos, 1964) vo L.1.Prilipkonun (IIpumumko, 1954) sistemlorindon
istifado edilmisdir.

Toxumlarin elektron mikroskopda (SEM) todqiqi {igiin hor bir névdon yetkin toxum (2-3)
niimunolori se¢ilmis, toxum ikiqat torofli yapisqan lentlo stablar {izorino qoyulmus vo lizori 1-2
doqige miiddstindo JEOL JFC1600ion-piiskiirtmo cihazi vasitasilo qizil tozu ilo ortiilmiis, JEOL
JSM 6610 LV elektron mikroskopunda (SEM) toxum materiallarinin sothinin todqiqi moagsadilo
fotosakillari ¢okilmis va sathinin forqli yerlorinin spektral analizi aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIR9SI

Lerik vo Yardimli rayonlarinin otraf zonalarinda bitki genetik ehtiyatlari, xiisuson paxlalilar
va taxillar fosilolori {izra yabani acdadlarin areallarinin doqiqlosdirilmasi, bioekoloji xiisusiyyat-
lorinin dyronilmosi, onlar {izro germplazma vo herbari materiallarinin toplanilmasi1 mogsadilo
ekspedisiya todqiqatlar1 hoyata kegirilmisdir.

Todqiqgat orazisinin genis sokildo dyronilmaosi iigiin xarakterik vo dominant névlor miioyyon-
losdirilmis, onlarin herbari vo toxum materiallar1 toplanilmigdir. Hor bir marsrut sxemi {izro
ekspedisiyanin tohlili asagida verilmisdir.

18.06.2019-cu il tarixindo — Zuvand, Hoveri kondino ekspedisiya olmusdur. Ekspedisiya
zamani xarakterik bitkilordon yabani1 kdk (Daucus carota), saqqalvari volomir (4dvena barbata),
uzunsov teniaterum (Zaeniatherum crinitum), qullica (Setaria), istivanavi bugdayiot (Aegilops
cylindrica), miso xasas1 (Onobrychis michauxii) toplanilmisdir. Biotopu: gaya bitkiliyi; torpagin
tipi: boz; yamacin cohati: S-E (conub — sorq); yerin (relyefin) formasi: yamac; yamacin meyllik
doracosi: >45" dik yamac; toplanma orazisinin sahosi (m”): 10000>.

Digor dayanacaq Lerik rayonu, Nimokes kondi olmusdur. Biotopu: dasli-cinqilli yamac;
torpagin tipi: qumlu-gilli; yamacin cohati: E (sorq); yerin (relyefin) formasi: dagotoyi; yamacin
meyllik dorocosi: >45  dik yamac; torpagmn istifadosi: otlag kimi; toplanma orazisinin sahasi
(m?): 1001-5000.

Toplanilan herbari novlori: koklikotu (Thymus sp.), qurmiziciq sogan (Allium rubellum),
qurugicok (Helichrysum sp.), boymoadoron (Achillea sp.), poruq (Stachys sp.), basliqotu
(Scutellaria sp.), uzunsov teniaterum (Taeniatherum crinitum), pisikquyrugu (Phleum sp.),
yaban1 kok (Daucus carota), sogan (Allium sp.), ¢obanyastig1 (Matricaria sp.), qanqal (Cirsium
sp.), Oziiyayilan lalo (Papaver rhoeas), dovsan arpast (Hordeum leporinum), tgdiiymosli

6
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bugdayiot (degilops triuncialis), qarapaxla lorgo (Vicia sativasubsp. nigra), hamar kegimomaosi
(Michauxia laevigata), qumlaq ligyarpaq yonca (7rifolium arvense), daryarpaq iydo (Elaeagnus
angustifolia), okin garayoncasi (Medicago sativa subsp. caerulea), bir¢icokli qarayonca (M.
monantha), balaca qarayonca (M. minima), al¢a (Prunus divaricata), gaval (P. domestica), sorq
yemisani (Crataegus orientalis), besyuvali yemisan (C. pentagyna), Giirciistan itburnusu (Rosa
iberica), buze xasas1 (Onobrychis buhseana).

Toplanilan toxum niimunslori: balaca qarayonca (Medicago minima).

Digor marsrutlardan biri do Lerik rayonu, Divagac kondi olmugsdur. Biotopu: kserofit ot va
kol bitkiliyi; torpagin tipi: qumlu; yamacin cohati: S-E (conub — sorq); yerin (relyefin) formasi:
topo; yamacin meyllik dorocesi: 5-15  topalik; torpagm istifadosi: istirahot moqsedli; toplanma
arazisinin sahasi (m?”): 501-1000.

Xarakterik novlordon qarapaxla lorgo (Vicia sativa subsp.nigra), golma lorgo (V.peregrina),
qumiz1 giililco (Lathyrus cicera), kompas sidlomo (Lactuca serriola), sorq almasi (Malus
orientalis), itburnu (Rosa sp.), atil-batil (Zosima absinthifolia), giillxotmi (Althaea sp.) toplanilmigdir.

Toplanilan toxum niimunslori: qarapaxla lorgo (Vicia sativa subsp.nigra), golmo lorgo
(V.peregrina), xamirmaya qarayonca (Medicago lupulina), ev almasi1 (Malus domestica),
Buassye armud (Pyrus boissieriana).

Digor marsrut 19.06.2019-cu il — Lerik rayonu, Qolosor kondi, Sixabin ziyarstgahidir.
Biotopu: kollug; torpagn tipi: qumlu; yamacin cohati: S (conub); yerin (relyeﬁn) formasi: dag;
yamacin meyllik doracosi: >45° dik yamac; toplanma orazisinin sahasi (m?): 501-1000.

Toplanilan herbari niimunalori: qoronfil (Dianthus sp.), ligdiiymoli bugdayiot (4egilops
triuncialis), istivanavi bugdayiot (de. cylindrica), tausi bugdayiotu (Ae. tauschii),
gozolbuynuzlu giildofno (7Trigonella calliceras), qurmiziciq sogan (Allium rubellum), saqqalvari
volomir (Avena barbata), uca gdy noxud (Pisum sativum subsp.elatius), topayarpaq qulangar
(Asparagus verticillatus), ¢ina lorgosi (Vicia lathyroides), qarapaxla lorgo (V. sativa subsp.
nigra), qurugigok (Helichrysum sp.), sorq almasi (Malus orientalis), sorq yemisan1 (Crataegus
orientalis), mavi qarayonca (Medicago sativa subsp. caerulea), qaya xasasi (Onobrychis
petreae), miso xasasi (O. michauxii).

Toplanilan toxum niimunslori: qaya xasas1 (Onobrychis petreae).

Eyni tarixdo Lerik rayonu, Orand kondi secilmisdir. Biotopu: bigonok sahosi; torpagin tipi:
qumlu-gilli; yerin (relyefin) formasi: dagotoyi; yamacin meyllik doracasi: >45  dik yamac;
torpagin istifadosi: miihafizo mogsadli; toplanma orazisinin sahasi (m”): 501-1000.

Todgiqgat isinin osas obyektlorindon olan, ¢omon giiliilcasi (Lathyrus pratensis), irigigok
lorgo (Vicia grandiflora), doyiskon lorgo (V.tenuifolia subsp. variabilis), soganaqli arpa
(Hordeum bulbosum), bondvsoyi arpa (H. violaceum), nano (Mentha sp.), lalo (Papaver sp.),
topayarpaq qulangar (Asparagus verticillatus), dagtorxunu (Tanacetum sp.), g¢obantoxmagi
(Dactylis glomerata), xirdagicokli tayaotu (Crepis micrantha), elevzin (Eleusine sp.), ¢omon
topali (Festuca pratensis), goman ligyarpaq yonca (Trifolium pratense), ¢ol ligyarpaq yonca (7.
arvense), tilli ligyarpaq yonca (7. striatum), Talig ligyarpaq yonca (7. talyschense), siskin
ticyarpaq yonca (7. tumens), iriyarpaq yemisan (Crataegus microphylla), yalangi-miixtolifyarpaq
yemisan (C. pseudoheterophylla), it itburnusu (Rosa canina), Girciistan itburnusu (R. iberica),
okin qarayoncasi (Medicago sativa subsp. caerulea), qaya xasast (Onobrychis petreae), adi
zirinc (Berberis vulgaris) novloring aid herbari niisxalori vo toxum materiallar1 toplanilmisdir.

Eyni tarixdo diger marsrut Lerik rayonu, Orand ¢ayinin otrafi secilmisdir. Biotopu: cay
sahili; torpagin tipi: qumlu-gilli; yamacin cohati: E (sorq); yerin (relyefin) formasi: dagotoyi;
yamacin meyllik doracasi: >45 dik yamac; toplanma orazisinin sahosi (m”): 101-500.

Xarakterik ndvlordon dilimli odotu (Phlomoides laciniata), govon (Astragalus sp.),
ticdilymoli bugdayiot (Aegilops triuncialis), gozslbuynuzlu giildofno (7rigonella calliceras),
actyonca (Coronilla sp.), qarapaxla lorgo (Vicia sativa subsp. nigra), okin lorgoesi (V. sativa
subsp. sativa), dovsan arpast (Hordeum leporinum), soran stiidlomasi (Lactuca saligna), ¢omon
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ligyarpaq yoncasi (Trifolium pratense), qaba qarayonca (Medicago rigidula), balaca qarayonca
(M. minima), girdopaxla qarayonca (M. orbicularis), coxolamatli qarayonca (M. polymorpha),
alca (Prunus divaricata), daryarpaq iydo (Elaeagnus angustifolia), qaya xasast (Onobrychis
petreae) toplanilmisdir.

Toplanilan toxum niimunslori: qarapaxla lorgo (Vicia sativa subsp.nigra), okin lorgosi (V.
sativa subsp. sativa),soran siidlomosi (Lactuca saligna),coxolamotli qarayonca (Medicago
polymorpha), girdopaxla qarayonca (M. orbicularis).

20.06.2019-cu ildo digor marsrut Lerik rayonu, Biiliidiil kondi se¢ilmisdir. Biotopu: meso;
torpagin tipi: ¢inqilli; yamacin cohoti: W (gorb); yerin (relyefin) formasi: dagotoyi; yamacin
meyllik doracasi: >45  dik yamac; toplanma orazisinin sahasi (m?): 501-1000.

Toplanilan xarakterik novlordon: azgicok giliilco (Lathyrus laxiflorus), zonggigoyi
(Campanula sp.), divar qamgilicast (4Asplenium ruta-muraria), doyiskon lorgo (Vicia tenuifolia
subsp. variabilis), dordtoxumlu lorgo (V. tetrasperma), qatqaz qurdotu (Lotus caucasicus), sogan
(Allium sp.), pisikquyrugu (Phleum sp.), dovsankolomi (Sedum sp.), maryomnoxudu (7eucrium
sp.), asfodelina (Asphodelus sp.), orta ligyarpaq yonca (Trifolium medium), qizih ligyarpaq yonca
(T. aurea), ¢omon ligyarpaq yonca (7. pratense), siskin ligyarpaq yonca (7. tumens), Talig
ligyarpaq yonca (7. talyschensis), qumlaq iigyarpaq yonca (7. arvense), iriyarpaq ligyarpaq yonca
(T. grandiflorum), Qafqaz ozgili (Mespilus germanica), meso ¢iyalyi (Fragaria vesca), alga
(Prunus divaricata), biryuvali yemisan (Crataegus monogyna), agimtil boylrtkon (Rubus
candicans), bozumtul boylirtkon (R. caesius), kecotiiklii boylirtkon (R. lanuginosus), Buassye
armudu (Pyrus boissieriana) gdstormok olar.

Eyni tarixde diger marsrut Yardimli rayonu, Pirembel kondinin atrafi, “Canaq” orazisino
toskil olunmusdur. Biotopu: okin sahosinin konari, torpagin tipi: qumlu-gilli; yamacin cohoti: S
(conub); yerin (relyefin) formast: ovaliq; yamacin meyllik dorocesi: 30-45 dagotoyi; toplanma
arazisinin sahasi (m?”): 501-1000.

Toplanilan niimunalar: soganaql arpa (Hordeum bulbosum), dovsan arpasi (H.leporinum),
bos volomir (Avena fatua), saqqalvari volomir (4. barbata), cil (Carex sp.), doyiskon lorgo
(Vicia tenuifolia subsp. variabilis), actyonca (Coronilla sp.), adi findiq (Corylus avellana), qaba
qarayonca (Medicago rigidula), mavi qarayonca (M. sativa subsp. caerulea).

Toplanilan toxum niimunslori: saqqalvari volomir (4. barbata), tausi bugdayiotu (4degilops
tauschi), qaba qarayonca (Medicago rigidula).

Sonuncu marsrut Lerik rayonunun ¢ixacagi olmusdur. Biotopu: yol konari; torpagin tipi:
qumlu; yamacin cohati: S (conub); yerin (relyefin) formasi: dagotoyi; yamacin meyllik doracasi:
>45" dik yamac; torpagm istifadosi: otlaq kimi; toplanma orazisinin sahosi (m?): 1-50.

Buradan agimtil toro (Chenopodium album), mavi qarayonca (M. sativa subsp. caerulea)
novil toplanilmisdir.

Yem, meyvo-gilomeyvo vo dorman bitkilori olan 19 fasilo, 57 cins, 87 ndv yabani acdad
bitkilori iizra 329 herbari niisxasi vol3 toxum niimunasi toplanilaraq Herbari fonduna vo Milli
Genbanka tohvil verilmisdir.

Ekoloji tohlil naticasinds toplanan bitkilorin 3 ekoloji qrupa aid olmasi miioyyon edilmisdir:
30 név mezofit, 20 nov kserofit, 19 n6v mezokserofit.

Ekomorfoloji tohlilo asason miisyyan edilmisdir ki, onlarin 20 novii birillik, 3 névii ikiillik,
16 novii ¢oxillik, 2 ndvii bir vo ya ikillik, 1 ndvii bir va ya ¢oxillik bitkilordir.

Novlorin hipsometrik tohlili gostormisdir ki, onlarin ovalig-asagir dag qursagi orazilordo 4
noviing, ovaliq orazilordo 8 ndviing, ovalig-orta dag qursaginda 17 ndviina, ovalig-yuxari dag
qursaginda 2 ndviing, ovalig-alp qursaginda 1 ndviine, ovalig-subalp qursaginda 2 néviino, asagi-
yuxarl dag qursaginda 1 noviing, asagi-orta dag qursaginda 10 ndviing, orta dag qursaginda 7
ndviing, yuxari dag qursaginda 16 ndviing, yuxari-subalp qursaqda 1 ndviine rast golinir.

Tobiotdo aparilan monitoringlor va toplanilan materiallarin aragdirilmasi naticasinds 9 noviin
yeni yayillma saholori askar edilmisdir: Vicia lathyroides, Crataegus pseudoheterophylla,
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Michauxia laevigata, Asphodeline dendroides, Trifolium medium, T. grandiflorum,Onobrychis
petraea, O. michauxii, O. buhseana.

Lerik vo Yardimh rayonlarinda yayilan Vicia, Medicago, Lathyrus vo Trifolium cinsloring
aid 12 noviin miixtalif populyasiyalardan toplanilan toxumlarinin skan elektron mikroskopunda
(SEM) mikromorfoloji xiisusiyyatlori todqiq edilmis vo konstant morfoloji nisanolor agkar
olunmusdur (Giivondiyev vo b., 2018;4sadova et al, 2020; AnnaxsepaueBa u nap., 2020;
MammenspoBa u ap., 2020). Cadval 1-do Vicia, Medicago, Lathyrus vo Trifolium cinslorinin
SEM-ds todqiq edilon toxumlarinin struktur xiisusiyyatlori verilmisdir.

Todgigatin naticalori gostordi ki, toxum sothinin mikroskopik todqiqi sistematikada miihiim
rol oynayir, yarimcins vo seksiyalarin statusunun doqiqlogdirilmoesinds istifads oluna bilor.
Toxumun {imumi olamotlori iso (formasi, rongi, toxumun Ol¢iisii) digor taksonlarin toyin
olunmasinda qiymatli hesab edilir.
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JAUKUE COPOANYH ITPOJOBOJIbCTBEHHbBIX, KOPMOBBIX U JIEKAPCTBEHHBIX
PACTEHUU, PACIIPOCTPAHEHHBIX B IEPUKCKOM U APABIMJIMHCKOM PAUMOHAX

AWJIBIH ACKEPOB*, KSIMAJISI ACAJIOBA, TFOHEJIb AJIVIAXBEPJIUEBA,
BAXUJ I''OBEHAUEB, XAPBIBIOJIb ASU3XAHJIBL, 'FOHEJIb KYJIMEBA,
KAMAJISA MAMME/JIAPOBA
Hncemumym eenemuyeckux pecypcos HAHA

B craree mpuBeneHbl JaHHBIE O TAKCOHOMHYECKOM COCTABE, YCTAHOBJIEHHH apeanoB, S5KOOOTaHH-
YEeCKOM aHajin3e, cOope repOapHbIX U CEMEHHBIX MAaTE€PUaJIOB, OXpaHEe M IPUMEHEHUH JUKUX COpOANYEH
MUILIEBBIX, KOPMOBBIX M JIGKAPCTBEHHBIX pacTEHHH, PaclpOCTPaHEHHBIX HA TEPPUTOPHH Jlepukckoro u
SpasimianHCcKoro pailoHoB. B Jlepukckom u SpAbIMIMHCKOM pailoHax uzydyeHo 162 Buaa u3z 45 ponos 18
cemeiicTB, otHocamuxca K I, I, a Takxe K JIPyrMM Te€HHBIM TpyliaM HUMEKIIMM Ba)XHOE KOPMOBOE
3HaueHue. B xone axcnenuiuu 66u10 codpano 329 repbapHbIX MaTepHanoB U 13 00pa3ioB ceMsH AUKHUX
copoaHMyell KOPMOBBIX, IUIOJOBBIX M JIEKAPCTBEHHBIX PAacTeHHMH, OTHocsmmxca K 19 cemeiictBam, 57
pomam, 87 BHUmaM, KOTOpele ObLTH Tepemanbl B [epOapubiii ¢ouny m Hammonanpabid ['enbank. B
pe3ynbTaTe MOHHUTOPHHIa pacTeHUH B MPHpPOJAE, a TaKKe H3y4eHUs COOpaHHBIX MAaTEepHaJoB ObUIH
BEISBJICHBI HOBBIC apeabl pacnpoctpanenus 9 Bunos: Vicia lathyroides, Crataegus pseudoheterophylla,
Michauxia laevigata, Asphodeline dendroides, Trifolium medium, T.grandiflorum, Onobrychis petraea,
O. michauxii, O. buhseana. B pe3ynbpTare 3KOJOTHYECKOTO aHAIN3a YCTAHOBJICHO, YTO COOpaHHBIC
pacTeHHs OTHOCATCS K 3 sKkosoruueckum rpymmam: 30 BumoB Mezoduros, 20 BHIOB Kcepoduros, 19
BUIOB Me30KCepopHTOB. B TO ke Bpems THICOMETPUYECKU aHaIW3 JaHHBIX BHAOB MOKa3all, 4To § W3
HHUX BCTPEYAIOTCS B HU3MEHHOCTSX, 6 BUIOB - OT HMXKHEIO IO CPEIHEr0 T'OPHBIX HOsCOB M 13 BUIOB - B
BEepXHUX. Takke C IOMOUIbI0 CKAaHUPYIOIIETO 3JIEKTPOHHOTO MHKpockoma (COM) ObUIM H3YydeHBI
MHUKpoMOpdosornueckie 0cOOEHHOCTH M BBISIBICHBI NMOCTOSIHHBIE MOP(OIOTHUECKHE MPU3HAKU CEMSH
cOOpaHHBIX B Pa3NUYHBIX MOMyJANusIX 12 BUmoB, oTHocsmuxcs K 4 pomam (Vicia L., Medicago L.,
Lathyrus L. n Trifolium L.) npouspacraromux B JlepukckoM W SpasiMiimHCKOM paidioHax. B xoxe
uccienoBaHusl ObIJIO YCTaHOBIIEHO, YTO MHKPOCKONMMYECKOE H3yYeHHE MOBEPXHOCTH CEMSH HIrpaeT
BOXHYIO POJIb B CHCTEMAaTHKE M MOXET HCIOJIb30BaThCs Ul YTOUHEHUs CTaTyca MOAPONOB M CEKLHH.
OO0mue XapakTEepUCTHKHN ceMsH (popma, IIBET, pa3Mep) BaXKHBI IS ONIPEICICHUS IPYTUX TAKCOHOB.

Knrowuesvie cnosa: maxconomuueckuit cocmag, 3K000MAHUYECKUll AHAAU3, 2epOapuil, ceMena,
CIM, Kopmoeoii, 1eKkapcmeenHblil
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WILD RELATIVES OF FOOD, FODDER AND MEDICINAL PLANTS DISTRIBUTED
IN LERIK AND YARDYMLY DISTRICTS

AYDIN ASGAROV*, KAMALA ASADOVA, GUNEL ALLAHVERDIYEVA,
VAHID GUVENDIYEV, KHARIBUL AZIZKHANLI, GUNEL KULIYEVA,
KAMALA MAMMADYAROVA
Genetic Resources Institute of ANAS

This article presents the results of research about taxonomic content, establish of areas, eco-botanical
analysis, collecting of herbarium and seed materials of wild relatives of food, forage and medicinal plants
distributed in Lerik and Yardymly. 162 species of 45 genera from 18 families belonging to I, II, as well as
other gene groups of important forage value were studied in Lerik and Yardymly. During the expedition,
329 herbarium materials and 13 seed samples belonging to 19 families, 57 genera, 87 species of wild
relatives of plants containing food, fruits and medicinal plants were collected, which were transferred to
the Herbarium Fund and the National Gene Bank. As a result of monitoring in nature, as well as studying
the collected materials, 9 new species were identified: Vicia lathyroides, Crataegus pseudoheterophylla,
Michauxia laevigata, Asphodeline dendroides, Trifolium medium, T. grandiflorum, Onobrychis petraea,
O. michauxii, O. buhseana.As a result of the ecological analysis, it was found that the collected plants
belong to 3 ecological groups: 30 species of mesophytes, 20 species of xerophytes, 19 species of
mesoxerophytes. At the same time, a hypsometric analysis of these species showed that 8 species are
found in the lowlands, 6 species - from the lower to middle mountain belts, and 13 species - in the upper
ones. Also, by using a scanning electron microscope (SEM), the micromorphological features of seeds of
12 species of Vicia L., Medicago L., Lathyrus L. and Trifolium L., collected from different populations in
Lerik and Yardymly, were studied, and constant morphological traits were revealed. The results showed
that the microscopic investigations of the seed surface are having the taxonomic importance and are used
in clarification of the status of sections and subdivisions. General characteristics of seeds (shape, color,
size) are important for identifying other taxa.

Keywords: taxonomic content, eco-botanical analysis, herbarium, seeds, SEM, fodder, medicinal
Capa taqdim etmigdir: redaktor Aybaniz Cavad qiz1 Oliyeva, b.e.d., dosent
Redaksiyaya daxil olma tarixi: 19.10.2021.
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V]IK 633.14

NCCIEAOBAHUA PKU S.segetale (Zhuk) Roshev U3 PA3ZHbBIX
PETMOHOB A3EPBAWI)KAHA, B YCJIOBUAX AINIIEPOHA

I'tOJIAPA PAOUEBA*, TTOJIAPA MEJKUJOBA

HUncmumym eenemuyeckux pecypcoé HAHA, baxy, AZ 1106, np. A3aoneie, 155
gulyarefiveva @mail.ru

B cratbe npuBedeHbl AaHHBbIE MCCIEJOBAHMA PKH W3 Pa3HbIX PeruoHoB AsepOaiiikana
BKJIIOYEHHBIX B KoJuleknuio HammonansHoro I'en6anka npu MHCTHTYTe reHeTHYECKUX PecypcoB
(MI'P). lleanbio mcciaenoBaHHMs SIBJSJIOCH BbISIBJI€HHE NOMYJSUHA, YCTOHYHBBIX K He0Jaro-
NPUATHBIM (hakTOopaM cpeabl. BbLI0 Hccjef0BaHO 7 MOMYJISALMI P2KH, BHIPALEHHBIX HA AOIIEepOH-
CKOH JIKCHEePHUMEHTAIbHO - Npou3BoacTBeHHOil 0a3ze UI'P: S.segetale (Zhuh) Roshev — Illekn
Anmepon, Cuna6 Oesiblii, Bapuios (HaxuueBans), S.seg. I'enabek, S.seg. Jlepuk, Cunad KpacHbIi,
S.seg. T'abana. KoMmmjiekcHbI aHAJM3 YKA3aHHBIX MNOMYyJsiUid 1Mo OHOMOP(OJOTHYECKHM H
(pU3HO0JOTHYEeCKMM MOKA3aTeJdAM MO0Ka3aJl, YTO OHM OTJIMYAIOTCH BBICOKOH KN3HECHOCOOHOCTHIO.
OuneHka ycTOHYMBOCTH 00pa3loB K CTpeccOBbIM (aKTOpaM BbISIBWIA PA3JMYHYI0 MX YyBCTBH-
TeJLHOCTh K 3aCOJICHHI0 M 3acyXe, YTO NO3BOJMJIO BbIAEJHTb BBICOKO-, CPelHe- U €J1a0oycToii-
yuBble o00pasubl. lIpoaHanm3upoBaHbl cleqylOlIMe XapPaKTePUCTHKH: YPOKAWHOCTb, BBICOTA
pacTeHMii, JJHHA KOJI0CA, KOJUYECTBO KOJOCKOB B OJJHOM KO0JIOCe, KOJIHYeCTBO 3epeH B KoJjoce,
Macca 3epHa B KoJsoce u macca 1000 3epen. BoisiB1eHO, YTO y H3y4YeHHBIX 00pa3Lo0B NPOAYKTUBHAS
KYCTHCTOCTH MeHsieTcsi B HHTepBaie 3,2-4,6 mTyk, BbicoTa pactenuii 141,0-197,0 cm, niaumna
KoJioca 13,1-23,5¢cM, yHuCiI10 KOJOCKOB B Kojoce 36,2-58,8 mTyk, yncio cemsan B koJoce 33,0-94,2
IITYK, Bec ceMsiH B koJsoce 0,90-3,60 r. u macca 1000 cemsin 23,3-43,0r. Ilo CTPpyKTypHBIM
3J1eMeHTaM YPO:KailHOCTH: NPOLYKTHBHOH KYCTHCTOCTH, YMCJIY KOJOCKOB B K0JI0Ce, YUCIY U Becy
ceMsiH B KoJioce, Mmacce 1000 cemsiH, oTIHuMIUCH nomyasiunu S.segetale lllexkn-Anmmepon u Cunad
Oesblii. B pe3yabTate ncciaegoBaHus, ObLI0O YCTAHOBJIEHO, YTO S.segetale 1lleku u Cunadé Oenblii
0KA3aJIUCh BHICOKOYCTOMUYMBBLIMHU K 3acyXe U 3aCOJIEHHUIO, a TAKKe OTJIMYMINCH 110 OuoMopdosioru-
YeCKHMM MOKAa3aTeJsIM U MOI'YT MCI0JIb30BaThCA B KayecTBe HCXOTHOT0 MaTepHaJia Ui MoJTyYeHHs
YCTOHYMBBIX COPTOB B CeJIeKIMOHHBIX padoTax.

Knrouesnie cnoea: ycmoﬁlmeocmb, 3acyxa, 3acojienue, CeneKuyui, porxco

BBEJIEHUE

Pob — yHUBEpCcalbHOE pacTeHUE, UCHOIb3YEMOE JUIsl MMUIIEBBIX, KOPMOBBIX U TEXHUYECKUX
nened. Takoe MHUPOKOE NIPUMEHEHUE CBA3aHO C BBICOKOM IIPOJYKTHUBHOCTBIO 3TOrO PAaCTEHUS U
MOJTHOLCHHBIM OMOXMMHUYECKHM COCTaBOM 3€pHa.

Pxanoil xne® cuutaercss 6osee MOJIE3HBIM, KJIETYATKU U MPOYHMX LEHHBIX BEIIECTB B HEM
MHOTO, a )eJe3a B pkaHoM xJiebe B 4 pa3a OoJbile, yem B nieHnIHOM xJiebe (Paduesa u mp.,
2014). K npeumyIiecTBy 3TOr0 pacTeHUs] OTHOCUTCS €ro YIUBHUTEIbHAS MPUCIIOCOOICHHOCTD K
YCIOBUSIM BBIPALMBAHUA M CPAaBHUTEIbHO HEBBICOKAs TPeOOBATENBHOCTh K IUTATEIbHBIM
BeliecTBaM MouBbl. O3uMast poXxb sBIIsIETCS 00Jiee CTOMKON K HEOIaronpusTHBIM yCIIOBHSM, YeM
03MMasl MIIEHUIA.

Poxb moceBHast — BUJI C TIEPEKPECTHBIM ONBLIICHUEM, 0053aTEIbHOCTh KOTOPOTO HA TEHETH-
YEeCKOM YPOBHE KOHTPOJIUPYETCsl, IO MEHbIIEH Mepe, TpeMsl FTeHaMH caMO HECOBMECTUMOCTHU U
y>K€ M0 3TOW NMPUYHMHE, B HOPME HE MOXET OBITh MPEACTaBJICHA JUHUSIMH, TOMO3UTOTHBIMHU 10
BceM reHam (Paduesa u mp., 2014; PadueBa u ap., 2017). Poxe ob6nmamaer 1ieHHBIMU OHOJIOTH-
YECKMMHU CBOMCTBAMH KaK 3UMOCTOMKOCTb M MOPO30CTOMKOCTb, OBICTpOE OTPACTaHUE BECHOM,
TOJIEPAHTHOCTh K 3aCyXe, YCTOWYMBOCTb K COJIEBOMY M KUCJIOTHOMY CTpeccaM, CIIOCOOHOCTBIO
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MIpoU3pacTaTh U JaBaTh Ypokail Ha HU3KO TUIOJOPOAHBIX MOYBax. [ TaBHbIE MPU3HAKU 3€pHA PKU
BBICOKOT'O KauyeCTBa — KPYIHO3EPHOCTh, BHICOKAsl HATypa U YCTOHYMBOCTH K MpPeayOOpOYHOMY
npopactanuio. Hapsay ¢ TeXHOJIOrHUeCKMMH NMpuéMaMu MPOM3BOJCTBA U MEpepaboTKU 3epHa,
pe3epBOM ISl YIIyUILICHUS KauecTBa 3epHa O3MMOM PXKU SBJSIETCS celleKuus. B cenmexkuuu pxu
JOMHMHUPYIOT JBa HaIlpaBJICHUS — CEJIEKIMsS THOPHUIOB M CEJIEKIHSI COPTOB — MOITYJISIIHIA.
Cenekuust ruOpUIOB OCHOBAHA HA OIICHKE U OTOOpE MOTOMCTBA C KOHTPOJIUPYEMBIM OIBIIICHUEM
BHYTpHU COpTa, a CEJIEKIMsI COPTOB MO MOMYJISIUHN CBsI3aHA C OLEHKON U 0TOOPOM MOTOMCTB OT
CBOOOJTHOTO MJIM KOHTPOJIMPYEMOTO MEPEKPECTHOTO ONBLICHUSI.

B nacrosimiee Bpemst HeOmaronpusiTHbIe GaKTOPHI (3acyXa, 3aCOJICHHS) CYUTAIOTCS TJIABHBIM
CIIEJICTBUEM M3MEHEHHUs KiuMmara Ha IulaHere. OuyeHb YacTO 3acyxa COINPOBOXKIACTCS
AKCTpPEMAJIbHBIMHM TeMIIEpaTypaMH, 3aCOJICHHEM I0YBBI, €€ 00eHEHHEM, HAKOIUICHUEM TOKCH-
YECKUX BEIIECTB, YTO emé Oojee 00OCTpSET >KU3HEHHBIE YycioBus pacteHuwit. s Asep-
OaiikaHa 3Ta MpolseMa TaKKe SIBJISIeTCS KpaiiHe aKTyalbHOM, TaK KaK OOJBIIMHCTBO 3€pPHOBBIX
KyJIbTYp TMOJBEPraroTcs K MOCTOSHHOMY OTPHUIIATEIbHOMY BO3ICHCTBUIO YCIOBHI BHEUIHEH
Cpelbl, NMPUBOASAIIEMY K MoTepe OoJblle MOJOBUHBI ypoxas. B 3TOM acmekre BbIsBICHHE
YCTOMUYMBBIX COPTOB U (hOpM K HEOJIAaronpUsATHBIM (haKTopaM SBISIETCS aKTyaJbHOH MpoOIeMoil.
Llenbto nccnenoBaHus SBISIOCH BBISABICHUE YCTOWYMBBIX MOMYJISIUN PKU K HEOIAronpusITHHIM
(dakxTopam cpenbl.

MATEPHUAJ U METO/JbI

MarepuasioM Uil MCCIEAOBAHUM CIYKUJIM CEMEHA W PacTEeHUs U3 7 TOMyJISUUAA PKHU
S.segetale: 1) S.segetale Illeku, BbIpamenneie Ha Ammepone, 2) S.segetale Sinab Genbii,
3) S.segetale Vavilov Haxwuu., 4) S.segetale I'enabek, 5) S.segetale Sinab kpacHsiii, 6) S.segetale
Jlepuk, 7) S.segetale ['abana. Bce oHn ObUIM BBIpallieHbl HA OPOIIAEMBIX MOJIAX ATIIEPOHCKOM
IKCTIepUMEHTANIbHON 0a3bl MHcTuTyTa ['eHeTMueckux PecypcoB. DieMeHTH ypo)KailHOCTH
OIICHUBAJIUCH OOMIETPUHATEIMU MeTonaMu (Musayev vo b., 2008). beitn onpeneneHsl criemayro-
M€ TOKa3aTelu: NPOAYKTHBHas KyCTHCTOCTb, BBICOTa pPACTEHMM, JIMHA KOJIOCA, YHUCIIO
KOJIOCKOB, YHCJIO 3€pEH B KoJjloce, Macca 3€pHa ¢ kosoca 1 Macca 1000 3épen. Puznonoruueckue
MOKa3aTelu U3y4eHbl y 7 00paslioB pxH: CTpecc — JEMpPecCMd MUTMEHTHOTO KOMIUIEKCca B
pactBope ocMmoTHka (20 atm. caxapo3a u 14 atm. NaCl) B craauu momHoro (popMupoBaHHS
nuctheB (Y moBeHko, 1975).

PE3YJIbTATBI U UX OBCYXKJIEHUE

Onenka peakiuu (U3MOJOTHUECKOTO IMapaMeTpa oOpasloB pXH Ha CTPECCOBBIE BO3-
JENCTBUS TOKa3ajla pPa3IM4yHyl0 YyBCTBUTEIBHOCTh PACTEHHM K 3aCOJIEHHIO U 3acyxe, 4TO
MO3BOJIUJIO BBIICTUTH CPEAH U3YUYEHHBIX 00pa3lioB BHICOKOYCTOHYMBBIC, CPEAHE U CIa00yCTOM-
yuBble. OlLlEHKa YCTOWYMBOCTH PACTEHMH K 3aCyXe M 3aCOJICHHUIO MPOBOJMIACH MO BEIUYHUHE
CHI)KCHMSI KOHIICHTpAIlMM XJOpoduisia B BBICEYKAX JIHCThEB, MOMEHIEHHBIX B TMPOOUPKHU C
pactBopamu ocmoTtuka (caxaposa u NaCl) u Bomoii, mocne 24 4acoB JIsl SKCTPAKIIMKA TUTMEHTOB
MaTepuan nomeuianud B mnpobupku ¢ 10 mia. 96% stanona. C moMOIIBI0 CHEKTPOPOTOMETPA
yCTaHABJIMBAJIaCh BEMWYMHA onTudeckod mioTHocTH (/1) xmopodwina, a u 6, B 001Iei cMmecH
MUTMEHTOB TMPH ABYX JJIMHAX BOJHBI, COOTBETCTBYIOIINX MaKCHMyMaM IOTJIONIEHUS TMTMEHTOB
B JJAHHOM pacTBOpe. bbUIo paccunTaHo OTHOIIEHUE (B MPOIEHTAX) KOHIIEHTPAI[UU MUTMEHTOB B
BBICEUKAX JINCThEB HA PACTBOPE OCMOTHKA (OMBIT) K KOHLIEHTPAIIMU UX B BOJE (KOHTPOJb), ITO
OTHOIIIEHHE U SIBUJIOCH MEPOH TSI OTIpeIeTICHHUs OTHOCUTEIIBHOM 3aCyX0YCTOHYNBOCTH OOBEKTOB
— OHO TEM BbIIIIE, YeM Ooblie ycTounBOCTh pactenuii (MBanos, 2013; Y aoBenko, 1975).

S.segetale- lllekn u CrHa® Oemblii BhIpalleHHbIE Ha ATIIEPOHE 0KA3aJINCh YCTONUYNBBIMU K
oboum ctpeccoBbiM dakTopaM. [Ipu neiicTBre cTpeccoBbIX (HaKTOPOB CoAEpKaHUE XJIopoduiia
y obpasna Cuuab Oenblii yBenmumauBaiochk 37% mipu 3acyxe, a mpu 3acojieHue 31% B cpaBHCHHH C
KOHTPOJIbHBIM BapuaHToM. [Ipu Bo3melcTBHE CTpeccoBBIX (PAKTOPOB HE OBLIO OTMEUYEHO
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pa3pylieHne KOJIUYECTBO XJI0poduiia, HA000POT yBEIUYEHHUE MTOKa3aTeNel J0Ka3bIBae€T BHICOKO
YCTOMUMBOCTB 3TOT0 00pa3iia K 3acyxe U 3aCOJICHUIO.

Tadauna 1
OmnpenesieHue 3acCyXu U COJIEyCTOIYMBOCTH 00pa3LoB S.segetale
10 M3MEHEHHIO Co/iep:kaHus xaopoduiia (a+b)
Copnep:xanue Cl (a+b) ¢ IMoka3aren
eIMHUIbI TTOIIATN cTeneHn
Oo6pa3ubl zlenlz(;icbn)n c XapakTepucTnka
Koutpoas | 3acyxa | 3aconenus | 3acyxa | 3aconén.
Y% %
1. S.seg. lllexn 2,05 2,84 2,07 138 100 CoueyCTONYNBEIH,
AnuepoH BBICOKOYCTONYMBBIN
K 3aCyXe
2. S.seg. Cunao oe. 2,18 2,99 2,87 137 131 BricokoycToiunBsIii
K 3acyXxe u
3aCOJICHUIO
3. S.seg. BaBuiioB 2,80 2,30 2,12 82 75 CpenHeycToiiunBbie
Haxwuu. K 3aCyXe K
3aCOJICHUIO
4. S.seg. I'enadex 2,73 2,69 2,32 98 84 3aCcyX0yCTONYHBHIH,
CpeaHEYCTOMUUBBIN
K 32COJICHUIO
5. S.seg. Cuna6 2,75 1,93 2,14 72 77 HeycroitunBeriii k
KpacHbIii 3acyXe U 3aCOJIECHHUIO
6. S.seg. Jlepuk 3,03 3,22 2,26 106 74 BricokoycToiunBEIiA
K 3acyxe, He
YCTOWYHUBBIN K
3aCOJIEHUIO
7. S.seg. 'abana 2,98 2,49 2,68 83 89 CpenHeycToNYHBBIiA
K 3acyxe u
3aCOJICHUIO

Oo6pazenr BasumoB (S.segetale) oxasamace cpeaHeycTolumBoil k 3acyxe (82%), HO
HeycTounBoi K 3aconeHuto (75%). Tak-kak B coaepxkaHue XJopodusia TpU 3acyxe
npou3ouuio ymeHnleHue Ha 18%, a mpu 3acosnenue Ha 25%. B 1o Bpems kak oOpazen; Cunad
KpacHBIN OKa3ajcsi HEYCTOMYMBBIM K O00OMM CTpeccoBbIM (akTtopam, obpaser ['abama Obur
CPEIHEYCTONUMBBIM TJie B coJepxkanue xjaopoduiuia (a+b) mpu 3acyxe mpou3onuIo pa3pyueHue
Ha 17%, a npu 3aconenu - 11%.

OnuH u3 ob6pa3noB pxu Jlepuk okazanach yCTOHUMBOM K 3acyxe, HO clab0yCTOWYHBON K
3acoJieHHI0. Y 3TOro ooOpasia mpu 3acyxe B couepkaHuu xjopodwuiuia (a+b) mpowmsomnuio
NOBBILIEHNE HA 6%, a IPU 3aCOJIEHUH yMEHbIlIeHUE Ha 26%.

O6paser ['abana (S.segetale) mokaszan ceOsi yCTOMYHMBBIM K 3aCyXe, a CPEAHEYCTONYMBBIM K
3aconenue. Ctpecc — nenpeccus xyopoduiuia y 3Toro obpasiia mpu 3acyxe cocrapisiia 98%, a x
3aconeHuto 84%.

B pabGote Tarkke mnpoBoawiIM OMOMOP(}OIIOTHYECKHE aHAIM3bl KaXIO0W MOMYJISAIHH.
AHaNMM3UPOBANINCH CIEAYIOIINE NPU3HAKU: MPOAYKTHBHAs KYyCTHUCTOCTh, BBICOTa PACTCHMIA,
JUIMHA KOJIOCA, YUCIIO KOJOCKOB B KOJIOCE, YUCIIO CEMSH B KOJIOCE, BEC CEMSIH B KOJOCE, Macca
1000 cemsan. JlanHple OMOMOP(OJOTHUECKOTO aHAIM3a PACTCHUM HCCIEIYEMbIX TMOIMYJISINN
MIPUBEJICHBI B Ta0HIIe 2.
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Tabauua 2
CTpyKTypHBIE 2JIeMeHTHI yposkas S.segetale (Zhuk.) Roshev u3 paznnanbix
arpoKJIMMATHYECKHUX YCJI0BUI BhIpallleHHbIe HA ATIIIIEpOHe

IponyxtusBH. | Beicora | Jnuna Yucao Yucao Bec Macca
Haszpanue KYCTHCTOCTh | PacTeH. | K0JIOCA | KOJIOCKOB | CEMSIH B | CeMSIH B 1000
o0pa3uoB cM. CM. B K0JIOCE | KoJIOCe | KoJIoceT. | ceMsiH
IIT. IIT. r.
S.seg. lllexu. 4.4 197,0 23,5 58,8 94,2 3,60 42,3
AnuiepoH
S.seg. Cunao 3,8 172,0 17,1 42,8 66,4 2,46 41,2
Oenblii
S.seg. BaBusios 34 141,0 16,3 41,4 39,4 0,91 27,9
u3 Haxuues.
S.seg. 'enadex 34 159,0 15,6 45,6 75,6 2,36 31,2
S.seg. Cuna6 3,6 168,0 13,1 36,2 49,2 1,06 23,3
KPAacCHBI
S.seg. Jlepuk 3,2 156,2 14,9 41,4 33,0 0,90 27,4
S.seg. I'abaya 4,6 168,0 20,0 49,8 70,2 2,55 43,0

VY u3yueHHbBIX 00pa310B NPOJYKTUBHAS KyCTUCTOCTh MEHsIAaCh B MHTEpBase 3,2-4,6 mTyK,
BbIicoTa pactennii 141,0-197,0 cm, nnuHa kosoca 13,1-23,5¢M, 4nciio KOJOCKOB B Kojoce 36,2-
58,8 mtyk, yncio ceMsH B kosnoce 33,0-94,2 mtyk, Bec cemsiH B konoce 0,90-3,60 r. u macca
1000 cemsn 23,3-43,0 r. Kak BUAHO M3 TaOIUIBI IO CTPYKTYPHBIM 3JIEMEHTaM YPOXKaHHOCTH:
IPOAYKTUBHOW KYCTHCTOCTH, YUCIy KOJOCKOB B KOJIOCE, YHCIY U BEy CEMSH B KOJIOCE, Macce
1000 cemstH, oTUuUnIuch nomyJanuu S.segetale llleku-Amniepon u 6esbrii Cunad.

B pesynbrare wuccnenoBaHUS BBIIBICHO 4YTO, MO OHOMOP(OIOTHYECKUM M (U3HOIIO-
THYECKUM TIOKaszaTensaM W3 7 momynsaiui pxku, S.segetale Illeku-Ammepon u Oenpiii Cunad
OTJIIMYAIOTCS OT APYTUX 00pa3loB M0 yPOKAHHOCTH U YCTOHYMBOCTHU K 3aCyXe M 3acojieHuio. Mx
MO>KHO HCIIOJIb30BaTh KaK MEPBUYUHBIN MaTepHall B CEJIEKIIHH.

JINTEPATYPA

HNBanoB A.A. CoBMECTHOE JIEHCTBHE BOAHOTO M COJIEBOTO CTPECCOB Ha (POTOCHHTETHUECKYIO aKTUBHOCTh
JUCTHEB IMIICHUNIBI pPa3HOro Bo3pacta. Qusuoaocuss U OUOXUMUSL  KYJILIMYPHLIX — pacmenutl,
2013;45(2):155-162 [Ivanov A.A.Combined effect of water and salt stresses on the photosynthetic
activity of wheat leaves of different ages. Fiziologiya i biockhimiya kulturnikh rasteniy = Physiology
and biochemistry of cultivated plants.2013;45(2):155-162]

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Danli-taxil bitkilsrinin seleksiyasi sahasindos todqiqat
iglorino dair tarla tocriiborinin metodikasi. Baki: “Miiollim” nosriyyati, 2008:88 [Musayev A.C.,
Huseynov H.S., Mammadov Z.A. Methodology of field experiments on research work in the field of
breeding of grain crops. Baku, 2008; 88. (in Azerbaijani)]

Pagpuea TI'.K., Mamenoa C.M., Asuaxepaues T.H., BeaumeBa JI.C. ['eHernueckuil aHamu3
[exunckoit monyssiiuu pxu S.segetale (Zhuk.) Roshev U3 pa3iauuHbIX arpoOKIUMATUYECKUX YCIOBHI
suIpamuBanus. Okingilik Elmi-Tadgigat Institutunun Elmi asarlori macmuasi.2014;25:48-52 [Rafiyeva
G.K., Mamedova S.M., Allakhverdiyeva T.I., Veliyeva L.S.Genetic analysis of the Sheki population of
rye S.segetale (Zhuk.) Roshev from different agroclimatic growing conditions. Akinchilik Elmi-Tadgigat
Institutunun Elmi asarlari majmuasi =Proceedings of Research Institute of Crop Husbandry.
2014;25:48-52]

PapueBa I'.K., Mamenoa C.M., IlykwopoB M.II. YpoxaiiHocTh W XjeOomekapHble KauyecTBa
Hlexunckoit momynsinuu pxxu S.segetale (Zhuk.) Roshev n3 pa3nuuHbIX arpoKIMMaTHYECKUX YCIOBUI
suIpamuBanus. Okingilik Elmi-Tadgigat Institutunun Elmi asarlori macmuasi, 2017;23:53-56 [Rafiyeva
G.K., Mamedova S.M.,Shukurov M.Sh. Productivity and baking qualities of the Sheki population of rye

17



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild X, N 2 (2021)

S.segetale (Zhuk.) Roshev from various agroclimatic growing conditions.Akinchilik Elmi-Tadgigat
Institutunun Elmi asarlari majmuasi= Proceedings of Research Institute of Crop Husbandry.
2017;23:53-56]

Ynosenko I'.B. VccnenoBanue (hM3MONIOTUM YCTOMYMBOCTH PACTCHHN K HEOJIArOMpUSTHBIM YCIOBUSAM
cpenbl. Tpyovt no npuxknadnoi domanuke, cewemuxu u cenexyuu. Jlenmnrpam, 1975;56(1):151-161
[Udovenko G.V. Investigation of the physiology of plant resistance to unfavorable environmental
conditions. Trudy po prikladnoy botanike, genetiki i selektsii=Works on applied botany, genetics and
breeding. 1975;56(1):151-161 (in Russian)]

AZORBAYCANIN MUXTOLIF BOLGOLORINO AiD COVDARIN S.SEGETALE (ZHUK.)
ABSERON SORAITINDO TODQIiQi

GULAR®O ROFIYEVA*, GULARD MOCIDOVA
AMEA Genetik Ehtiyatlar Institutu

Mogalods Genetik Ehtiyatlar Institutunun (GEI) nozdindoki Milli Genbank kolleksiyasinda
saxlanilan, Azorbaycanin miixtalif bolgslorine aid olan ¢ovdarin toedqiginin naticalori verilmisdir.
Tadqiqatin mogsadi miihitin olverigsiz amillorino garst davamli populyasiyyalarin askar edilmosidir.
Covdarin GEi-nun Apseron tocriibo bazasinda becarilmis 7 populyasiyasi- S.segetale (Zhuh) Roshev —
Soki Abseron, ag Sinab, Vavilov (Naxgivan), qirmizi Sinab, Lerik, Gadabay, Qabals tadqiq edilmisdir.
Bu populyasiyalarin biomorfoloji vo fizioloji gdstaricilorinin kompleks todqiginden onlarin yiiksok
hoyatilik gabiliyyotino goro forglonirdiyi askar edildi. Stres amilloro davamliligin qiymotlondirilmosi
naticasindo onlarin soranliga vo quraqliga forqli hossasliq gosterdiyi miioyyon edildi ki, bu da yiiksok
davamli, orta davamli vo hossas niimunolorin agkar edilmesino imkan verdi. Homginin mohsuldarliq,
bitkinin hiindiirliyii, slinbiiliin uzunlugu, bir slinbiilds siinbiilciiklorin say1, siinbiildo donlorin ¢okisi vo
1000 donin kiitlosi kimi géstoricilor analiz edilmisdir. Oyronilon niimunolorde mohsuldar kollanmanin
3,2-4,6 odad, bitkinin hiindiirliiyiiniin 141,0-197,0 sm, sunbiiliin uzunlugunun 13,1-23,5 sm, siinbiildo
stinbiil¢iiklorin sayinin 36,2-58,8 adad, siinbiildo olan donlarin sayinin 33,0-94,2 adad, siinbiilde donlarin
sokisinin 0,90-3,60 qr. vo 1000 donin kiitlesinin 23,3-43,0 qr. hiidudunda doyisdiyi miioyyon edilmisdir.
Mohsuldarligin struktur elementlorine géro-mohsuldar kollanma, siinbiilds stinbiilgiiklorin say1, stinbiilde
olan donlarin say1 va ¢okising, 1000 denin kiitlesine gore S.segetale Soki Abseron vo ag Sinab forqlon-
miglor. Todqigatin naticolorino osason S.segetale Soki Abseron va ag Sinab quraqliq vo soranliga davamli
olmagla yanasi biomorfoloji gostaricilorine gora do istiinlilylinii nozera alaraq onlardan seleksiya
prosesindos ilkin material kimi istifads oluna bilar.

Acar sozlor: davamhilg, quraqlyq, duzluluq, seleksiya, covdar

STUDY OF S.SEGETALE (ZHUK) ACCESSIONS FROM DIFFERENT REGIONS OF
AZERBAIJAN IN CONDITIONS OF ABSHERON

GULARA RAFIYEVA*, GULARA MAJIDOVA
Genetic Resources Institute of ANAS

The article presents the results of research onrye accessions from different regions of Azerbaijan
included to the collection of the National gene bank under the Genetic Resources Institute (GRI). The aim
of the study is to detect the populations resistant to adverse environmental factors. 7 populations of rye
grown in Absheron experimental base of GEI - Segetale (Jux) Roshev - Sheki, Absheron, white Sinab,
Vavilov (Nakhchivan), red Sinab, Lerik, Gadabay, Gabala were studied. A comprehensive study of the
biomorphological and physiological characteristics of these populations showed that they are
distinguished by high viability. Evaluation of resistance to stress factors allowed to identify their different
sensitivity to salinity and drought, and, hence, to detect the highly resistant, moderately resistant and
sensitive accessions. Indicators, such as productivity, plant height, length of spike, number of spikelets
per spike, weight of grains per spike and weight of 1000 grains were analyzed. It was revealed that the
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productive tiller number per plant on the studied accessions was ranged from 3,2 to 4,6 tillers/plant, the
height of the plants was varied in the range of 141,0-197,0 cm, the length of the spike was 13,1-23,5 cm,
the number of spikelets per spike was 36,2-58,8, the number of grains per spike was 33,0-94,2, the mass
of grains per spike was 0,90-3,60 g, and the weight of 1000 grains was ranged from 23,3 to 43,0 g,
subsequently. According to the structural elements of yield -productive tiller number, the number of
spikelets per spike, the number and weight of grains per spike, the weight of 1000 grains, the accessions
of segetale Sheki, Absheron and white Sinab were superior. Based on the results of the study, S.Segetale
Sheki Absheron and white Sinab showed the resistantance to the drought and salinity, as well as superior
biomorphological indicators and therefore could be used as initial material in the breeding process.

Keywords: sustainability, drought, salinity, selection, rye
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UOT 631.521:635:64

POMIDOR BIiTKIiSINIiN BOZi SORT VO HiBRiDLORININ BIOLOJI
XUSUSIYYOTLORININ MUQAYISOLI QiYMOTLONDIRILMOSI

SEVINC 9. MOMMODOVA*, GULARD HUSEYNZAD®O, SABIiR HOSONOV,
NAILO MOMMODOVA

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadliq pr.155, Baki s., Azorbaycan Respublikast
smamedova2002@mail.ru

Tadqiqat isinin maqsadi kimi pomidor bitkisinin bazi sort vo hibridlorinin siini qocalma stresino
davamhliginin ciicorma qabiliyating, xostoliklora hassashi@ina goros miiqayisali sokildo qiymoat-
Iondirilmasi vo bazi tosariiffat ohomiyyatli slamatlorin irsan ke¢masinin tohlili qarsiya qoyulmus-
dur. Tacriibalarda taravaz bitkilorindon pomidorun Zafar, Utro, Sahin, Leyla, Volqoqrad sortlar,
Masalli sort-forma, onlarimn hibridlori - ZaforxUtro, SahinxUtro, UtroxSahin, LeylaxZafor,
MasallixVolqoqrad v standart kimi ilkin sortunun toxumlarindan istifads edilmisdir. Toxumlarin
sopini AMEA Genetik Ehtiyatlar institutunun Abseron Eksperimental Bazasinin tacriibo sahasinda
apardmisdir. Bitkilorin analizi hipokotilin uzunlugu, ssas govdonin uzunlugu, bir bitkids olan
budaqlarin sayl, cicokloma giinlori, salximdaki cicaklorin sayi, bir bitkidoki meyvo sayl, meyvonin
hiindiirlityii, meyvonin diametri, meyvonin orta c¢okisi, toxum yuvalarinin sayi, moahsuldarhq
slamatlori iizro aparilmisdir. Komiyyat slamotlori kimi asas mohsuldarhq elementlori olan bir
bitkidoki meyvalorin sayl, meyvonin orta cokisi vo mohsuldarhq iizro slamatin irson keg¢mo
xarakteri vo ona uygun olaraq irson kecmo omsali hesablanmisdir. Hazirki tadqiqatlarda
toxumlarin hayatilik potensiali vo 6miir siirakliyinin irsi asaslarim1 aciqlamagq iiciin siini qocalma
tisuluna iistiinliik verilmisdir, ona gors ki, bir tarafdon bu anlayislarin arxasinda qocalma tazahiirii
durur, digar torofdon isa homin iisul qiciglandirict amil kimi hor hansi bioloji obyektin potensial
imkanlarimin ac¢ilmasina sorait yaradir. Tadqiqat zamam gétiiriilmiis niimunslords toxumlarin
ciicorma qabiliyyati vo xasto toxumlarin sayr miioyyanlasdirilmisdir. Tacriibo naticasinds pomi-
dorun Leyla va Zafor sortlar: vo 5 hibrid kombinasiyasindan Leyla x Zofor-in toxumlarin ciicorma
qabiliyyatino, xastoliyo hassashi@ina, bir bitkido olan meyvalorin sayma vo mohsuldarhga gors
tadqiq olunan digar niimunalorlo miiqayisads daha perspektivli oldugunu gostormisdir. Buna gors
do bu niimunalarin galacokds seleksiya proqramlarinda istifads olunmasi maqsodouygun hesab
edilir.

Acar sozlor: Lycopersicon esculentum, siini qocalma, sort, hibrid, mahsuldarhq

GIRIS

Kond tesorriifatinin on prioritet saholorindon biri do toravazgilikdir. Azorbaycanda bu
sahonin belo inkisaf etmasi Respublikanin yararli torpag-iqlim soraiti ilo olagodardir. Molumdur
ki, 11 iqlim zonasindan 9-u Azarbaycan orazisinds rast golinir vo bu da 6z ndvbasinde biitiin
ilboyu keyfiyyatli torovoz mohsullarmin yetisdirilmasino imkan yaradir. Olko {izro torovoz-
bostan bitkilorinin 200 ndvii bitir vo oksoriyyoti ohali torofindon qida, dorman vo sonaye
mogsadlori tigiin istifado olunur. Orzaq tohliikosizliyini tomin etmok {i¢iin intensiv tipli yliksok
mohsuldar vo davamli bitki sortlar1 yaratmaq lazimdir. Bunun ii¢lin zongin seleksya materiali
talob olunur. Onu da yalniz bitkilorin yabani1 ocdadlari, yerli godim onsnavi sort vo formalari
oldugda alds etmok miimkiindiir.

Toxumlar da digor bioloji obyektlor kimi qocalir vo hayatilik qabiliyyatini itirir. Bitkilorin, o
climlodon onlarin toxumlarinin uzundémiirliilityii noviin tokamiil naticosindo qazanmis oldugu
osas olamatlordon biridir. Bitki ndvlori, hamginin do onlarin toxumlart uzunémiirliiliiklorine gore
bir-birindon forglonirlor. Bununla bels, bir ¢ox hallarda toxumlarin hoyatilik qabiliyyastinin
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doyisilmosi miisahido edilir. Qeyd etmok lazimdir ki, yiiksok temperatur vo riitubot, oksigenin
yiiksok parsial tozyiqi, mikroblarin mévcudlugu soraitindo toxumlarin émrii qisalir (Ilampaii,
I'mymrenko, 2006; Seed conservation, 2003). Omriin qisalmasi iso irsi pozulmalar yiikiiniin
artmasi ilo izah olunur. Lakin qocalma ilo slagodar miixtalif fordlorde bas veran funkisional
doyisikliklor vo irsi pozulmalar siirotino, soviyyosino vo xiisusiyyotino goro forqli olurlar.
Molumdur ki, siiratli siini qocalmanin olverissiz goraitino daha yaxsi tab gotiron toxumlar
clicormo zamani abiotik stressorlara qarsi da daha davamli olurlar. Toxumlarin uzunémiirlii-
liylinlin qiymatlondirilmasi va onu tanzimloyon mexanizmin dyranilmasi ham nazari vo ham da
praktiki cohoddon xiisusi ohomiyyat kosb edir.

Bizim moaqsadimiz pomidor bitkisinin siiratli qocalma provokasiya soraitinde sort vo hibrid
toxumlarinin cavab reaksiyasin1 dyronmokdon ibaratdir. Todgigat isinin moagsadi kimi pomidor
bitkisinin bazi sort vo hibridlorinin siini qocalma stresino davamliliginin ciicormo qabiliyyatina,
xostolikloro hossasligina goéro miiqayisali sokildo qiymsotlondirilmosi vo bozi tosoriiffat
ohomiyyatli olamatlorin irson ke¢mosinin tohlili gqarsiya qoyulmusdur.

MATERIAL VO METODLAR

Tocriibalords torovoz bitkilorindon pomidor Zofor, Utro, Sahin, Leyla, Volqoqrad sortlari,
Masall1 sort-forma, onlarin hibridlori - Zofor x Utro, Sahin x Utro, Utro x Sahin, Leyla x Zofor
Masalli x Volqoqrad va standart kimi gétiiriilon Ilkin sortunun toxumlar: istifado edilmisdir.
Toxumlarin sopini AMEA Genetik Ehtiyatlar institutunun Abseron Eksperimental Bazasinin
tocriibo sahasindo vo laborator soraitindo yerino yetirilmisdir. Bitkilorin fordi analizi asagidaki
olamotlor iizro aparilmisdir: HU - hipokotilin uzunlugu (mm), BGU - osas gévdonin uzunlugu
(sm), BBS - bir bitkido olan budaqlarin sayi, CG - ¢i¢oklomo giinlori, SCS - salximdaki
cicoklorin say1i, BMS - bir bitkidoki meyve sayi, MH - meyvenin hiindiirlilyli (mm), MD -
meyvonin diametri (mm), MOK - meyvonin orta ¢okisi (qr), TYK — toxum yuvalarinin say1, M -
mohsuldarliq (1 bitki {igiin, kq). Bitkilorin fordi analizlorindon komiyyat olamatlori kimi osas
mohsuldarliq elementlori olan bir bitkidoki meyvolorin sayi, meyvonin orta ¢okisi vo

mohsuldarliq iizro slamatin irson kegmo xarakteri vo ona uygun olaraq irson kegmo omsali

VP formulu ilo riyazi tohlil edilmisdir;
HF—-MF

burada hp - irson ke¢cmo omsali, MF — hor iki valideynin olamaot {izro orta gostoricisi, HF - olamot
lizro nisbaton yiiksok gostericiyo malik olan valideyn gostaricisi; F — hibridin gostaricisidir
(Sharma et al., 2002).

Bundan bagqa todqigat zamani gotiiriilmiis niimunslordo nozarot vo stres (slini qocalma)
soraitindo toxumlarin ciicormo qabiliyyoti vo xosto toxumlarin saymin mioyonlosdirilmosi do
mogsad kimi qarsiya qoyulmusdur. Mohsul yigildigdan vo analizlor aparildigdan sonra hor
niimunadon 100 toxum streso moruz qoyulmusdur. Siini qocaltma {isulu ilo toxumlar yiiksok
ritubat (95%) soraiti yaradilmig qapali sliso qablarda yerlosdirilorok, 3 giin orzindo 40°C
temperaturda termostatda saxlanilir vo sonra adi qaydada Petr kasalarinda ciicordilir
(CmonukoBa, 2014). Siini qocalma zamani biitiin todqiq edilon toxumlarin hoyat qabiliyyatindoki
funksional pozuntularin qiymatlondirilmosi {i¢iin cilicormo kimi inteqral gdstoricidon istifado

edilmigdir. Toxumlarin ciicormo qabiliyysti (G), cilicormis toxumlarin miqdarinin (A) faizlo
AX100%

hesablanmigdir. Slamatin irson kegcma omsali hp=

gostorilmosidir: G= , (n-toxumlarin imumi say1) (Anekceituyk, Jlaman, 2005).

Qocalmis toxumlarin sirayatlonmo doracasini todqiq etmok {iglin, onlarin fitopatoloji
giymotlondirilmasi aparilmigdir. Todqiqat isindo toxumlarin kif goboloklori (Penicillium va
Mucor) xostoliklorino garst davamliliginin qiymotlondirilmosi kond tosorriifati bitkilorindo
miioyyon edilmis metodika osasinda aparilmisdir, yoni iimumi toxum sayina gors saglam vo

xosto toxumlarin say1 va faizi toyin edilmisgdir.

21



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, N 2 (2021)

NOTICOLOR VO ONLARIN MUZAKIROSI

Hazirki todqgiqatlarda toxumlarin hoyatilik potensialt vo yasama miiddatinin irsi osaslarini
aydinlasdirmaq {i¢iin siini qocalma tiisuluna {istiinliik verilmisdir, ona goéro ki, bir torafdon bu
anlayislarin arxasinda qocalma tozahiirii durur, digor torafdon iso homin iisul qiciglandirict amil
kimi hor hansi bioloji obyektin potensial imkanlarmin agilmasina gorait yaradir (CmonukoBa,
2014). Siini qocalma tisulundan istifado edorok Lycopersicon esculentum Mill. ndviiniin sortlari
vo onlarin hibridlorinin qocalmaya davamliliginin miigayisoli dyronilmesi ii¢lin todqiqatlar
apartlmisdir. Todqgiqat isindo nozarst variantinda valideyn formalarinin toxumlarmin ciicormo
qabiliyyati yiliksok olmaqgla 88,0-100,0% arasinda toraddiid etmisdir (Diaqram 1). Valideyn
formalarindan yalniz introduksiya olunmus Volqoqrad 5/95 sortunun ciicorms faizi 72,0-0
borabor olmusdur. Tocriibs zamani siiratli qocalmaya moruz goyulmus pomidor bitkisi toxum-
larinin clicortilorinin analizi gdstordi ki, ii¢ giinliik stress miixtolif niimunslorin toxumlarinin
clicormasino miixtolif dorocods tosir gostormisdir. Malumdur ki, yiiksok temperatur vo nomlik
soraitindo ziilallarin qurulusunda vo miqdarinda doyisiklik bag verir ki, bu da son noticods
clicormo enerjisi vo toxumun ciicorma qabiliyystinin asagi diismosino sobab olur. Miisahido
zamani pomidorun Utro sortunun toxumlarinin clicorma qabiliyyati koskin asagi dusdiiyii halda
(46,0%), Zofor va Leyla sortlarinda bu gostarici comi 6,0% olmusdur. Nozarot variantinda asagi
clicormo gabiliyyatino malik alan Volqgoqrad 5/95 sortunun toxumlarinin clicormoa qabiliyyati
stresdon sonra comi 8,0% asagi diismiisdiir.

Hibrid formalarin toxumlarinin ciicormo qabiliyyati 66,0-90,0% arasinda doyismisdir. ©On
yliksok ciicormo faizi O6ziinii stresso qarst daha davamli gostoron Zofor vo Leyla sortlariin
carpazlagdirilmasindan alinan hibrid toxumlarinda gostormisdir (96,0%). Yiiksok temperatur vo
rlitiibat  stresslorine moruz goyulmus hibrid toxumlarinda cilicormo qabiliyyati 52,0-80,0%
arasinda doyismisdir. Bununla belo on yiiksok gdstorici Leyla x Zofor kombinasiyasinda
miisahido olunmusdur. Tacriibads istifado olunan hibridlords clicorms faizinin on az asag1 diismo
doracasi (8,0%) Sahin x Utro kombinasiyasinda rast golindiyi halda homin kombinasiyanin
resiprok carpazlasdirilmasindan alinan hibrid toxumlarinda clicorma qabiliyysti koskin siirotdos
asagl diismusdiir (26,0%). Bu ciir cavab reaksiyast toxumlarin stress amillorino daha hossas
oldugunu gostorir.
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Diaqram 1. Siini qocalmis pomidor sortniimunslorinin toxumlarinin ciicorma qabiliyyati
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Fitopatogen saprotrof goboloklor ilo téradilon toxum xostoliklori adoton toxumlarin yetismo
vo saxlanilmast zamani bas verir. Toxumlarin siraystlonmesi onlarin okin keyfiyyatina va
clicortilorin azalmasina tosir edir. Qocalmis toxumlarin ciicordilmo prosesi zamani onlarin
saprofit kif Penicillium vo Mucor cinsino aid goboloklorlo siraystlonmosi miioyyon edilmisdir.
Tadqiq olunmus materialin qocalma variantinda xasto toxumlart miioyyonlogdiron zaman malum
oldu ki, onlarin miqdar1 2,0-10,0% arasinda doyismisdir. Belo ki, xasto toxumlarin sayina gora
osas yeri hibrid toxumlari tutur. Zofor x Utro kombinasiyasinda 10,0% oldugu halda, Sahin x
Utro kombinasiyasinda 4,0% olmusdur. Valideyn formalarindan Sahin vo Volqoqrad sortlarinda
xasta toxumlarin miqdar1 6,0%-o barabar olmusdur. Pomidor bitkisi toxumlarinin kif géboloklori
(mukor, penicillium) xastoliklorina qars1 davamliliq gostoran sort vo hibridlorden asagidakilari
geyd etmok olar: Utro, Leyla, Masally, st. Ilkin sortlar1 v hibridlorden iso Utro x Sahin vo Leyla
x Zofor kombinasiyalari.

Toqdim olunmus todqiqat isindo pomidor bitkisinin bazi sort vo hibridlorinin hipokotilin
uzunlugu, osas govdonin uzunlugu, bir bitkido olan budaqlarin sayi, ¢i¢oklomo giinlori,
salximdaki ¢igoklorin sayi, bir bitkidoki meyva say1, meyvonin hiindiirliiyli, meyvonin diametri,
meyvanin orta ¢akisi, toxum yuvalarinin say1 vo mohsuldarliq alamatlorinin tadqiqi aparilmisdir

(Caodval 1).
Cadval 1

Pomidorun (L. esculentum) novlararasi hibridlorinin keyfiyyat slamatlorinin tayini

Hibridlor vo valideynlor |HU [O9GU |BBS |CG [SCS (BMS MH MD MOK |[TYS M
Zafor x Utro 26 |889 [9.78 |76 |10.2 |58 |56.7 |43.7 |89.5 |5-6 |49
Sahin x Utro 36 |67.8 |[12.8 |59 |11.5 |48 |51.4 |64.6 |150.2 |7-8 |4.70
Utro x Sahin 31 |72.8 |10.8 |68 |6.5 6.7 (33.25 |30.4 |20.25 |6-7 |5.40
Leyla x Zafor 35 (853 |13.6 |59 (8.7 |65 |63.2 |67.5 (1149 (3-4 |6.5
Masalh x Volqoqrad 29 |107.3 (13.7 |87 |5.7 |45 |41.8 |52.7 |62.3 |5-6 |4.6
Zafor 21 |54.84 (144 |72 |5.58 |5.51 |[56.9 |42.3 |80.77 |5 53
Utro 27 [55.86 [18.6 |68 |3.27 (391 (432 |51.2 |783 |3-4 (3.7
Sahin 25 (50.23 |17.4 |62 |4.55 |4.59 |63.4 (66.7 (130.2 |4-5 |5.87
Leyla 35 |53.78 (144 |62 |4.47 (439 (349 |45.8 |108.2 |6-7 |5.97
Masalh 31 [56.34 (19 |72 |4.09 |5.32 |50.7 |66.4 [130.2 [5-6 |[5.9
Volqoqrad 16 (58.37 |20 |73 (6.2 |5.21 |62.3 |59 123.7 [3-4 (4.1
St. Tlkin 19 |54.81 |17.8 |65 |6.1 |6.89 |65 58.7 |86.6 |4-5 |54

HU - hipokotilin uzunlugu (mm), BGU - asas gévdonin uzunlugu (sm), BBS - birbitkido olan budaqlarin sayn,
CG - gigcokloma giinlori, SCS - salximdak: ¢icoklorin sayi, BMS — bir bitkidaki meyvalorin sayr, MH - meyvanin
hiindiirliiyii (mm), MD - meyvanin diametri (mm), MOK - meyvanin orta kiitlasi (qr), TYK — toxum yuvalarmin sayi,
M - mahsuldarlq (1 bitki iigiin, kq).

Pomidor bitkisinin komiyyat olamatlori kimi osas mohsuldarliq elementlori olan bir bitkidoki
meyvalarin say1, meyvonin orta ¢okisi vo mohsuldarliq iizrs slamatin irson kegmo xaraktering va
ona uygun olaraq irson kegmo omsalina xiisusi diqqgat verilmisdir. Bu magsadlo 6 adod valideyn
formalarin vo onlarin ¢arpazlasdirilmasi naticosinds alinmis hibridlorin genetik qiymotlondiril-
masi aparilmigdir. Cadvoldon (Cadval 2) goriindiiyii kimi bir bitkids olan meyvalarin sayma gora
analizlorin naticalori géstormisdir ki, Utro x Sahin kombinasiyasinda bu olamot {izrs irson kegmo
omsal1 hp=7,1 olmusdur.
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Belo ki, valideyn formalarda @ 3,91 odad, & 4,59 odad oldugu halda hibrid formalarda bir
bitkido olan meyvalorin say1 6,70 ododo borabor olmusdur. Bu olamot {izro on asagi gostorici
Masalli1 x Volqoqrad kombinasiyasinda 6ziinii géstormisdir. Bu kombinasiyada valideyn forma
Q 5,32, & 5,21 oldugu halda, hibridds 4,50 olmusdur.

Cadval 2
Pomidor bitkisinin névlorarasi hibridlorinds bazi komiyyat slamatlorinin irson ke¢masi
Hibridlor BMS MOK M

| F & |hwp| ¢ | F | & | hp| @ | F | & | hp

Zofor x 5,51 15,80 391109 |80,77 |89,50 | 7830 | 0,14 |5,30 |4,90] 3,70 | 0,05
Utro
Sahin x 4,59 14,80 |391|1,8 | 130,20 | 150,20 | 78,30 1,70 | 5,87 | 4,70 | 3,70 | 0,01
Utro
Utro % 391 |6,70 | 4,59 | 7,1 | 78,30 120,25 | 130,20 | 0,60 | 3,70 | 5,40 | 5,87 | 0,53
Sahin
Leyla x 439 16,50 | 5,51 13,3 |108,20 | 114,90 | 80,77 1,50 | 5,97 | 6,50 | 5,30 | 2,25
Zafor
Masalh x 5,32 14,50 | 5,21 | - 130,20 | 62,30 123,70 | - 5,90 | 4,60 | 4,10 | 0,04
Volqoqrad 6,1 15,0

BMS - Bir bitkids olan meyvalarin sayi, MOK - Meyvanin orta kiitlasi (qr), M - Mahsuldarliq (1 bitki
tictin, kq)

Analiz noaticalorinin tohlili onu demoyo asas verir ki, golocokdo seleksiya igini aparan zaman,
ilkin material segorkon yiiksok kombinasiya xiisusiyatlorine malik formalarin istifado olunmasi
daha mogsado uygundur. Pomidor bitkisindo diqgoati colb edon vacib tosoriiffat ohomiyyatli
olamotlordon biri do meyvonin orta ¢okisi hesab olunur. Ciinki bu gostorici osas slamot kimi
bitkinin mohsuldarlig: ilo six baglidir. Coadvaldon goriindiiyii kimi, bu olamat {izro on yiiksok
gostarici Sahin x Utro kombinasiyasinin hibridinde alinmigdir -hp=1,70 olmusdur. Valideyn
formalarinda gostorici miivafiq olaraq @ 13,20 qr, & 78,30 qr oldugu halda F=150,20 qr
olmusdur. ©n asag1 gostarici iso Masallix Volqoqrad kombinasiyasinda miisahide olunmusdur:
hp=-15,0 - ana formada 130,20, ata formada 123,70 qram toskil etmisdir.

Madani bitkilorin tosariiffat gostorigilori arasinda on miihiim yer1 onun imumi mohsuldarligi
tutur. ©halinin arzaq mohsullari ilo tominatint muasir dovriin prioritet sahasi kimi gabul etsaok,
onda modoni bitkilorin mohsuldarligi garsiya qoyulmus on vacib mosolo kimi qgiymatlon-
dirilmalidir. Codvaldon goriindiiyii kimi, timumi mohsuldarliq osason bitkilorin sayindan,
meyvonin ¢okisindon formalagdig: iiclin bu olamatlor arasinda korrelyativ olaqo homiso miisbot
olur. Tohlil zaman1 malum olmusdur ki, bu alamot {izro on yiiksok notico LeylaxZofor kombina-
styasinda rast golinmisdir - hp=2,25. Hibrid formada bir bitkinin mohsuldarligi 6,50 kilogram
oldugu halda, valideyn formalarda miivafiq olaraq 95,97 vo 45,30 kilogram olmusdur. Standart
kimi gobul olunmus Ilkin sortunda bu gostorici 5,40 kq olmusdur. Bundan basqa ana valideynin
sitoplazmasinin olamotin irson kegmosino tosirini dyronmok mogsadilo pomidor bitkisindo
resiprok (Sahin x Utro vo Utro X Sahin) carpazlasma zamani alinmis hibridlori yuxaridaki
olamaotlor {izro saciyyolondirorkon molum olmusdur ki, Sahin sortu ana forma kimi istifado
olunduqda slamotin tam dominantli§i miisahido olunur. Aparilan analizlorin naticalori gostorir
ki, bir bitkido olan meyvalorin say1 vo bir meyvanin orta ¢okisi nisbaton yliksok gostariciyo malik
olan ana valideynin tam dominantlig1 6ziinii gostordiyi halda, mohsuldarliga géro bu olamot
araliq xarakter dastyir.

Beloliklo, pomidorun Leyla vo Zofor sortlarinin vo 5 hibrid kombinasiyasindan yalniz
LeylaxZofor kombinasiyasinin toxumlari ciicorma qabiliyystino, xastaliya qarst hossasliga, bir
bitkido olan meyvolorin sayina vo mohsuldarlifa goro todqiq olunan digor niimunslorls
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miiqayisado daha perspektivli oldugu miioyyon edilmisdir. Buna §oro do secilmis niimunolorin
golacokds seleksiya proqramlarinda istifado olunmast magsado uygun hesab olunur.
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CPABHUTEJBHAS OLIEHKA BUOJIOTMYECKAX OCOBEHHOCTEM
HEKOTOPBIX COPTOB TOMATA U UX THBPUIOB

CEBUHJI)K A. MAMEJOBA*, TFOJIAPA I'YCEMH3AJIE, CABUP TACAHOB,
HAWJISA MAMEJOBA
Hncemumym eenemuyeckux pecypcos HAHA

Lens mccrmemoBaHus 3aKiIIOYanach B CPaBHHUTEIBHON OIIEHKE YCTOWYMBOCTH COPTOB M THOPHIOB
TOMaTa K YCKOPEHHOMY CTapeHHIO IO TOKa3aTeNsM BCXOXKECTH CEMSH U HMX BOCIPHMMYHUBOCTH K
0oe3HsIM, a TaKKe aHalWu3 HaclelOBaHUS HEKOTOPBIX XO3SMCTBEHHO LEHHBIX MPU3HAKOB. Marepuanom
JUTSL UCCIIEZIOBAHUH CITYXKHIIM CeMEHa MECTHBIX COpTOB ToMata (Lycopersicon esculentum Mill.) - 3adap,
ITaxwuH, Jleitna, copt-popma Macamibsl, HHTpoAyIHpOoBaHHBIE copTa Bonrorpan 5/95, YTpo u cemena ux
BHYTPHUBUIOBBIX THOpHnoB — 3adapx¥Ytpo, Hamax¥Ytpo, YtpoxIlllaun, Jleiinmax3adap, Macammbix
Bomnrorpan 5/95. Crangaptom ciysxun MecTHbIH copT WnkuH. [loceB ceMsH mpou3BOIUIICS Ha OIBITHOM
yJacTke AOIIEpOHCKOH HSKCIepUMEHTAILHO-TIPOU3BOACTBEHHOW 0a3pl MHCTHTYyTa TIe€HETHYECKUX
pecypcoB HAHA. Ananu3upoBainy JUIMHY TUMTOKOTHIISA, NIUHY CTeOJIsl, KOJTUYECTBO BETBEH HAa pACTCHUH,
KOJIMYECTBO JHEH IBETEHHUS, KOJMYECTBO LBETKOB B KHCTH, KOJUYECTBO IUIOJOB Ha OJAHOM pacTEHHH,
BBICOTY IUIO/Ia, TUAMETpP IUIOJA, CPEOHIOI0 MacCy IUIO/a, KOJMYECTBO THE3N CEMSH M ypPOKaHHOCTH.
PaccunThiBauCh XapakTep HacleZOBaHUS MPU3HAKa MPOAYKTHUBHOCTH, a TaKKe€ COOTBETCTBYIOLIUI eMy
K03 PUIIMEHT HacIeTOBaHUSI OCHOBHBIX AJIEMEHTOB MPOJYKTUBHOCTH — KOJHMYECTBA IUIONOB HAa OAHOM
pacTeHuu, CpeqHero Beca Iofa 1 ypokaitHocTu. [l 0ObsCHEHMS HAClIeICTBEHHOW OCHOBBI JKU3HECIIO-
COOHOCTH ¥ MPOAOJKUTENIEHOCTH KU3HH CEMSIH B MCCIIEIOBAaHNUHU HCITOIB30BAIM METOJ] NCKYCCTBEHHOTO
CTapeHus], TTOCKOJIbKY 3TOT MPOBOKAIMOHHBIM METOJ MO3BOJIIET OOHAPYXHUTh IMOTEHINAIbHBIE BO3MOXK-
HOCTH JTFOOOTO OHMONorHYecKkoro o0bekTa. B xo/e rccnenoBaHus HaMH ITPOBOAMIICS TIOJICUET B3OMISIIINX
Y TIOpaXKEHHBIX CeMSH. B pe3ynbpTare BceX MpOBENEHHBIX MCCIENOBaHUNA OBIIIO 0OHApYKEHO, 4TO copTa
tomara Jleina u 3adap u u3 5 ruOPUAHBIX KOMOMHaIUI koMmOuHarwms Jleitnax3adap, mo mokasaTensaMm
BCXOXKECTH CEMsIH, BOCOPUUMUYHUBOCTH CEMSH K OOJE3HAM, KOJMYECTBY IJIOZOB Ha PACTEHHU M MPOAYK-
TUBHOCTH, ObUTM 0OJiee MEepCIIeKTUBHBIMY, YeM IpyTHe UcCliefoBaHHBIe 00pa3ipl. [losToMy pekomeH-
JIyETCsI UCTIONIB30BaTh 3TU 00pa3ibl B OyIyIINX CEIEKINOHHBIX MTPOTpaMMaXx.

Knroueevie cnoea: Lycopersicon esculentum, uckyccmeeHHoe cmapeHue, copm, 2uopuo,
YPOHCAUHOCHb
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COMPARATIVE EVALUATION OF BIOLOGICAL CHARACTERISTICS OF
SOME VARIETIES AND HYBRIDS OF TOMATO

SEVINJ AMAMMADOVA*, GULARA HUSEYNZADE, SABIR HASANOV,
NAILYA MAMMADOVA
Institute of Genetic Resources of ANAS

The aim of the study was to compare the resistance of tomato varieties and hybrids to accelerated
aging in terms of seed germination and their susceptibility to diseases, as well as to analyze the
inheritance of some economically valuable traits. The material for the research was the seeds of local
tomato (Lycopersicon esculentum Mill.) varieties — Zafar, Shahin, Leila, variety-form Masally, introduced
varieties Volgograd 5/95, Utro and the seeds of their intraspecific hybrids — ZafarxUtro, ShahinxUtro,
UtroxShahin, LeilaxZafar, MasallyxVolgograd 5/95. The local cultivar Ilkin served as the standard.
Sowing of seeds was carried out at the experimental site of the Absheron experimental base of the
Genetic Resources Institute of ANAS. The length of the hypocotyl, the length of the stem, the number of
branches per plant, the number of flowering days, the number of flowers in the bunch, the number of
fruits per plant, the height of the fruit, the diameter of the fruit, the average weight of the fruit, the number
of seed nests, and yield were analyzed. The character of inheritance for the trait of productivity was
calculated, as well as the corresponding coefficient of inheritance for the main elements of productivity —
the number of fruits per plant, the average weight of the fruit and yield. To explain the hereditary basis of
the viability and lifespan of seeds, the method of artificial aging was used in the study, since this
provocative method allows to reveal the potentiality of any biological object. In the course of
investigation, we counted the germinated and diseased seeds. As a result of all the studies, it was found
that the tomato varieties Leila, Zafar and the hybrid combination LeilaxZafar, in terms of seed
germination, seed susceptibility to diseases, the number of fruits per plant and productivity, were more
promising than other studied accessions. Therefore, it is recommended to use these accessions in future
breeding programs.

Keywords: Lycopersicon esculentum, artificial aging, variety, hybrid, productivity
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YABANI UZUMUN FiTOPATOLOJI VOZiYYOTININ
QiYMOTLONDIRILMOSI

MIRZO MUSAYEV

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadlq pr., 155, Baki §., Azorbaycan Respublikasi
mirza.musayev@yahoo.com

Uziim (V.vinifera L.) meyva bitkilori arasinda an genis becarilon névlordon biridir. Uziimgiiliik
xalqumizin tasarriifat hayatimin tarixi etibari ilo an ¢oadim vo genis yayillmis sahslorindan biri
olmusdur. Saysiz-hesabsiz arxeoloji qazintilar, paleobotaniki, ampeloqrafiya malumatlari, dil vo
folklor niimunoalori, yazili manbalor, toponimika va s. tadqiqatlar naticasinds Azarbaycan arazisinin
do modoni iiziimciiliyiin votani olan genis bir araziys daxil oldugunu miisyyanlasdirmisdir. “Uziim
miixtalifliyinin tadqiqi vo adaptiv slamatlorin seleksiyada istifads edilmasi iizro Sorq-Qarb omak-
dashg1” Faaliyyat FA1003 Beynolxalq layiha corcivasinda tobii halda yayilmis yabam iiziim Vitis
vinifera L.ssp. sylvestris (Gmelin) Hegi. populyasiyalarimin miiasir fitopatoloji vaziyyatini tadqiq
etmok iiciin Conubi Qafqazda tadqiqat islori aparilmisdir. Avrasiya yabani iiziimiiniin yeriistii
orqanlarimin vo koklorinin sanitar statusunu tdyin etmok iiciin Azarbaycan Respublikalarinin
Quba rayonunun yabam iiziimlo zongin 6 tobii populyasiyasinin yayildig1 tuqay mesalarinds, ¢ay
sahillorinds vo yataqlarinda, topos yamaclarinda tadqiqat islori hoyata Kecirilmisdir. Tadqiqat
aparilmis boélgalordo yabam halda yayilmis iiziim populyasiyalarinin he¢ birinin koklorinds
filloksera, kok ciiriimasi vo nematodla sirayotlonmo simptomlar1 askar edilmomisdir. Bundan
basqa oidium Uncinula necator (Schwein.), Plasmopara viticola (Berk. & M.A. Curtis) Berl.& De
Toni gobaloklari torafindan toradilon Burrill vo mildyu xastaliklorinin alamatlorinag rast golinmisdir.
Tadqiqatlar zamam daha cox iiziim fir gonaciyi vo yaxud qoturluq gonaciyi Eriophyes vitis Pgst.,
iizim yarpaqlarimin pash gonaciyi vo ya liziim yarpaq gonaciyi Calepitrimerus vitis Nalepa.
zararvericilori  torofindon toradilmis deformasiyalarin slamoatlorine rast golinmisdir. Malum
olmusdur Ki, iiziim yarpaqlarimin pash gonaciyi Calepitrimerus vitis Nalepa. todqiq edilon yabani
iiziim lianlarimin demoak olar ki, yarisim (50,4 %) zodolomisdir. Bu zararverici ilo yabam iiziim
niimunalorinin sirayatlonma doracasi Conubi Qafqaz doévlatlori iizra miixtalif olub, Giirciistanda
19,4%, Azarbaycanda iss 86% miidyyan edilmisdir. Bu zararverici Azarbaycan Respublikasinin
arazisindo yabani iiziim niimunalorinda ilk dofs qiymatlondirilmisdir.

Acar sozlor: iiziim, yabani formalar, fitopatoloji qiymatlondirma, xastaliklar, zorarvericilor

GIRIS

Vitis vinifera L.ssp. sylvestris (Gmelin) Hegi. yarim ndvii Vitis L. cinsinin Avrasiyada
Ofganistandan Pireney yarimadasina vo Afrika Mogribino (Simal-qorbi Afrika) (Ocete, et.al. 2012.,
Ocete, Arroyo-Garcia et.al., 2011) godar tobii ekosistemlarinds yabani halda yayilmis yegana takso-
nudur. Azarbaycan Respublikasi orazisindo yuxari pliosens aid daslasmis {iziim qaliglar agkar edil-
migdir (Herpyns, 1959). Conubi Qafqaz bolgesi vo Azobaycan Respublikasinin orazisi iiziim
bitkisinin bu ikievli valideyninin Pleystosenin epoxasinin mohvedici buzlasma dévriindo refuqiasi
(siginacagl) olmusdur (Musayev, Akparov, 2013). Uziim bitkisinin modenilosdirilmosinin ilkin
tosdiqi  Somutopo-Sulaveri (Azorbaycan-Giirclistan) abidolorindo hoyata kegirilmis arxeoloji
qazintilar zamani olds edilmisdir ki, orada rast golinon gorab qablarmin vo modoni {iziimiin
toxumlarinin yasi bizim eradan avval 8000 ildir (Maghradze et. al., 2012; Musayev, Akparov, 2013).
Bu dovr orzindo yerli insanlar torofindon hoyata kecirilmis se¢mo noticosindo xalq seleksiya
sortlarina aid edilon 800-900 sort yaradilmis (Herpynb 1946; Herpyns, Kar, 1946; Herpynb, 1959;
Herpynb, 1968) vo mohz buna gorodo diinya iiziimgiiliikk vo sorabeiliginin besiyi hesab edilir
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(BaBwmiios, 1926).

Yabani iiziim bu giina qodor da tobii yayildig1 koend yerlorinds yerli ohalinin dorman vasitosi,
sorab, kompot, miirobba, bohmoz vo s. kimi mohsullarin hazirlanmasinda ¢ox ohomiyyatli xammal
rolunu oynayir (Babayev, 1988; Rivera et al., 2012). Yabani iiziimiin yetismomis meyvalorindon
miixtolif név marinadlarin hazirlanmasinda miiasir dévriimiizds do istifado olunur (Maghradze et al.,
2015; Musayev, Akparov, 2013).

Belo bir bitki materialinin uzun asrlor boyu xastalik va zararvericilorlo birlikdo olmasi bu yaban
niimunoslordo otraf miihito uygunlagsma monbayi ola bilor. Beloliklo, Vitis vinifera L.ssp. sylvestris
(Gmelin) Hegi. yarimnoviiniin respublikamizda qorunmast {igiin hazirki voziyyatini qiymetlondirmok
maqsadils, tabii halda yayilmis yabani iiziim populyasiyalarinin saglamliq vaziyyastini qiymotlondir-
mok {iglin todqigat islori aparilmigdir. Bu moqgalodo, Conubi Qafgaz respublikalar1 iizro hoyata
kecirilmis tadqiqat isinin, yalniz 6lkemizos aid olan hissasini vermisik.

MATERIAL VO METODLAR

Todgigatin materiali respublikamizin Quba rayonu orazisindo yabani iizlimiin tobii halda
yayilldigi 6 populyasiyasindaki niimunolor olmusdur. Yabani iiziim populyasiyalarinda sanitar
voziyyati giymotlondirmok maogsadilo niimunslorinin koklorininds zararvericilorin  simptomlarini
askar etmok iiciin hor bir populyasiyadak: bitkilorin torpagin 40 sm-a qodor dorinlikde yerlogon
koklori giymotlondirilmisdir. Filloksera, kok ciiriimasi vo nematodlarin vurdugu zorori miisahido
etmak tigiin gotiiriilmiis nazik kok niimunalari mikroskop altinda miisahids edilmisdir. Todqiq edilon
yabani {iziim niimunalorinin yertistii hissalorindo gébalok xastoliklorini qiymetlondirmok {igiin hor bir
niimunsnin 4 m hiindiirlilys godor olan zoglarindan todariik edilmis 30 odod yarpaq gotiiriilmiisdiir
(Maghradze et al., 2015).

NOTICOLOR VO ONLARIN MUZAKIROSI

Avrasiya yabani liziimiiniin Vitis vinifera L. ssp. sylvestris (Gmelin) Hegi. yeriistii orqanlarinin
vo koklorinin fotosanitar voziyyotini qiymotlondirmok mogsadilo Azorbaycan Respublikasinin
yabani iiziimlo zongin 6 tobii populyasiyasinin yayildigi tuqay messlorinds, c¢ay sahillorinde va
yataglarinda, topo yamaclarinda todqiqat islori hoyata kecirilmisdir. Bu orazilordo yabani {iziimiin
koklorinda filloksera, kok ¢lirlimasi vo nematodla sirayatlonma simptomlarina rast golinmomisdir.

Tadgigatlar zaman1 daha ¢ox iizlim fir gonociyive yaxud qoturluq gonaciyi Eriophyes vitis Pgst.
(sinonimi Colomerus vitis (Pgst.)) liziim yarpaqglarinin pash gonaciyi vo ya iiziim yarpaq gonaciyi
Calepitrimerus vitis Nalepa. zororvericilori torofindon torodilmis deformasiyalari olamotlorine
(simptomlarma) rast golinmisdir. Bundan basqa oidium Uncinula necator (Schwein.) Burrill vo
mildyu xastoliyinin Plasmopara viticola (Berk. & M.A. Curtis) Berl.& De Toni goboloklori
torofindon téradilon xostaliklorin alamatloring rast golinmisdir.

Niimunolorin qiymatlondirildiyi orazilorin xiisusiyyatlori vo cografi koordinatlari barado GPS
molumatlart cadval 1-do verilmisdir. Yabani iiziim niimunolorinin kdklorindo zararvericilorin simp-
tomlarmi agkar etmok tigiin hor bir populyasiyadaki bitkilorin torpagin 40 sm-o godor dorinlikdo
yerloson koklori giymotlondirilmisdir. Filloksera, kok ¢iirlimosi vo nematodlarin vurdugu zorori
misahido etmok {iglin gotiiriilmiis nazik kok niimunolori mikroskop altinda miisahido edilmisdir.
Todqiq edilon yabani {izim niimunolorinin yeriistii hissolorindo  gobalok  xostoliklorini
giymatlondirmok {iglin hor bir nlimunsnin 4 m hiindiirlitys godor olan zoglarindan todariik edilmis 30
odad yarpaq gotiiriilmiisdiir.

Patogenlorlo sirayatlonmonin tasirlorini giymotlondirmok mogsadilo, qruplar daxilinds vo qruplar
arasinda kateqoriyalara aid molumatlar1 miiqayiso etmok vo olkslor daxilinds olan populyasiyalarla
va ya tadqiq edilon Olkalorin orta rogomlarini tosnif etmok ticiin, ¥2 testi aparilmisdir. Gozlonilon
doayarlor 5-dan kicik olan yerlords Fiserin doqiqlik testi totbiq edilmisdir.

Todqgiqat aparilmis bolgolordo yabani halda yayilmis iiziim populyasiyalarinin heg¢ birinin
koklarinds filloksera, kok nematodlar vo kok ¢iirtimosi simptomlart askar edilmomisdir (cadval 2).
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Qeyd etmok lazimdir ki, Avrasiya yabani {iziimiinun siini miihitdo, laboratoriya soraitindoki test
yoxlamalarinda bu zararvericilors yoluxmada tolerantligi yoxdur. Bu yayilma areallarinda qeyd
olunan zorarvericilorin rast golinmomasine sobab, ola bilor ki, ilin miioyyon aylarinda bu orazilorin
dasqinlar noticosindo su altinda qalmasidir (Ocete, Arnold et al., 2011; Ocete, Arroyo-Garcia et al.
2011). Torpaglarin bu edafik voziyyati ola bilor ki, todqiq olunan orazilords yayilmis yabani {iziim
niimunslorinin koklorindo Meloidogyne noviine aid nematodlarin vo Armillaria néviine aid kok
clirimosi goboaloklorinin hoyat foaliyyoti noticasindo vurulan zodolora rast golinmomasinin osas
sobablarindon biridir.

Uziim fir gonaciyivo yaxud qoturluq gonociyi Colomerus vitis Pgst. todqiq edilon
populyasiyalarin demak olar ki, coxunda rast golinir vo bu hal avvallor do Giirciistan iigiin qeyd
edilmisdir (Ocete et al., 2012). ApardiZimiz todqgiqatda iizim fir gonociyino yoluxmasi
qiymatlondirilon biitiin tenoklorin 79,1 %-do olmusdur. Uziim fir gonaciyinin yoluxma doracosi
Conubi Qafgaz 6lkalori tiglin oxsar olmusdur (Maghradze et al., 2015).

Aparilan giymatlondirmalor zamani miioyyan edilmisdir ki, izim yarpaqlarimin pasl gonaciyi
vo ya liziim yarpaq gonociyi Calepitrimerus vitis Nalepa. todqiq edilon yabani iizlim lianlarinin
demok olar ki, yarisim (50,4 %) zodolomisdir. Bu zarorverici ilo yabani {iziim niimunslorinin
sirayotlonma doracasi Azarbaycanda 86% olmasi geyds alinmisdir (cadval 2). Bels todgiqatlar qonsu
dovlatlorde do aparilmis vo moalum olmusdur ki, liziim yarpaglarmin pasl gonaciyi ilo yabam
tiziimlorin siraystlonmosi Conubi Qafqaz dovlstlori iizro miixtolif olub, Giirciistanda 19,4% vo
Ermonistanda isa 66,7% olmusdur.

Bu zororvericinin Azarbaycan Respublikasinin orazisinds yabani iiziim niimunslorindos ilk dofo
qiymatlondirildiyini nozers alib {iziim yarpaqglarinin pasli gonociyi vo ya iliziim yarpaq gonociyi
Calepitrimerus vitis Nalepa. barodo asagida olavo molumat verilir.

Uziim yarpaqlarinm pash gonaciyi va ya iiziim yarpaq genociyi Calepitrimerus vitis Nalepa.
(sinonimlori Epitrimerus vitis Nalepa. vo Phyllocoptes vitis Nalepa.) iiziim bitkisinin zorarvericisi
olub yarpaglarda nekrotik lokolors vo ya deformasiyalara sobob olur. Gonalor torofindon goxsaylt
zodolonmolorin (sancmalarin) naticosindo yarpaglar inkisafdan qalir, yarpaq ayasinda qirisiqliq
(deformasiya) omolo golir, zoglarin boy atmasi zsiflayir. Giiclii sirayotlonmis kollarda zoglarin
qurumasi miisahido olunur (Maghradze et al., 2015).

Zororvericinin hoyat foaliyyati noticosindo {iziim bitkisinin cavan yarpaqglarinin tiglincii sira
damarlarinin rangi solur vo yarpaqlar deformasiya olur. Giiclii yoluxma zamani meyvolori ag rongli
sortlarda yarpaqlar saralir, tiind rongli sortlarda iso yarpaqglar qizarir. Maksimal zorori uzun yazl
illords vurur. Yarpaqlarin vaxtindan ovval tokiilmasi miisahido edilir (Ocete et al., 2012).

Uziim yarpaqlarmin pasli gonociyinin yayilma areali RF-min Krasnodar vilayoti, Ukrayna,
Moldova, Giirciistan, Ermonistan, Ozbokistan, Conubi Avropa dovlotlori vo ABS-min Kaliforniya
statin1 ohato edir (Ocete et al., 2012).

Uziim yarpaqlarinda qunisiqhq (deformasiya) yaradan iiziim yarpaqglarmin pasli gonaciyi
0,15 mm uzunlugunda oldugu ii¢iin adi gézlo gériinmiir. Uziim yarpaglarmin pash genociyinin
(Calepitrimerus vitis Nalepa) xarici gorlintiglorino vo tozahiir dovriino goro forglonon 2 disi
formasima, ovvollor miivafiq olaraq Epitrimerus vitis Nalepa. vo Phyllocoptes vitis Nalepa. kimi
tosvir edilon yay vo qis formalarma rast golinir. Onlar dos hissodo 4 odod ayaga malik yelpikvari
formali seqmentlosmis vo ya bugumlu bodon qurulusuna malikdirlor. Uziim yarpaqlarmin pash
gonaciyinin yay formali disisinin badoni mikroskopik xirda ¢ixintili olub, avvalco fil stimiiyii rongli,
sonra is9, 9sason do badonin 6n hissalori mis - gohvayi rangli olur. Q1s formasinda ¢ixintilar olmur vo
rongi iso sari-gohvayi olur. Uziim yarpaq gonosinin nadir rast golinon erkoklori morfoloji cohotdon
disilors oxsasada, onlardan kigik 6l¢iilii olmasi ilo forglonirlor (Maghradze et al., 2015).

Coxalmas ikicinsli vo partenogenetikdir. Deytogin disilor formasinda qiglayirlar. Disi fordlor
tonayin stambinin vo budaglarmin gabigimin altinda, homginin tumurcuqlart 6rton xarici kegoyo
banzor tiikciiklorin arasinda qislayirlar. Zoglar boy atdiqca gonolor cavan yarpaglarin osason alt
hissosindo toplanirlar. Qis disi fordlori aktiv temperatur comi 130° C olduqda yumurta qoyurlar.
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Yumurtadan ¢ixmus (5-7 giindon sonra) siirfolor zogun topa hissasino galxaraq yeni omolo golmis
yarpagqlarun tlizorinds yagamaga bagslayirlar (Maghradze et al., 2015). Ganalerin ikinci kiitlavi amalo
golmosi iyul-avqust aylarinin ovvollorindo bas verir. Avqustun ikinci yarisindan sonra gonolor
qislamaq ticiin bitkininin agagi hissaloring enir va ya tumurcuq pulcuqlarinin altina girirlor.

Birinci nasil 22-30 sutka orzindo inkisaf edir. Sonraki nosillor +20-22°C temperaturda 1-17
sutka vo +25-27°C temperaturda 8-10 sutka orzinds inkisaf edirlor.

Yumurtadan yash gonoya gador olan inkisaf dovrii 140-150°C effektiv temperatur cominds bas
verir. Uzerindo inkisaf etdiyi {iziim sortlarindan asili olaraq bir ildo {iziim yarpaq gonasi 5-11 nosil
verir. Gonolorin ikinci kiitlovi omalo golmasi iyul-avqust aylarinin ovvallorindo bas verir. Avqustun
ikinci yarisindan sonra gonolor qislamaq ti¢lin bitkinin asagi hissolorino enir vo ya tumurcuq
pulcuglarinin altina girirlor. Birinci nosil 22-30 sutka arzinds inkisaf edir. Sonraki nosillor +20-22°C
temperaturda 1-17 sutka vo +25-27°C temperaturda 8-10 sutka orzindo inkisaf edirlor. Yumurtadan
yasli genoys gador olan inkisaf dovrii 140-150°C effektiv temperatur cominds bas verir. Uzerindo
inkisaf etdiyi lizlim sortlarindan asili olaraq bir ilds iiziim yarpaq gonasi 5-11 nasil verir (Ocete et al.,
2012).

Erkon yazda gonslor 6z yuvalarimi tork edir vo yeni amolo golmoyo baslamis yarpaqglart desorok
onlarin gida maddolorini sorurlar. Sorma zamani gonslorin agiz suyu desilmo yerlorinds olan xloro-
fillori mohv edir vo naticodo homin yerlordo sar1 lokolor amolo golir. Uziim yarpaglarinin pasl
gonaciyl homiso cavan yarpaglarm alt hissasinds olur vo yarpaglar kobudlasdiqca homin yarpagi tork
edarak yeni omoalo golmis cavan yarpagin alt hissasino dogru horakat edirlar.

Yazdan yayin ortalarma godor, asason do maydan iyuna godor, sonradan iso iyulda gonolor
Ol¢iisii 0, 039 mm olan yumru ag yumurta qoyaraq ¢oxalirlar. 8-10 giindon sonra siirfalar amoalo goalir.
Onlar iki hofto orzindo horokotli araliq morholoni (nimfa) ke¢dikdon sonra cinsi yetigkon fordloro
cevrilir. Avqustun sonu vo sentyabrin avvallorindon gonolor qis sigmacaqlarina kegirlor. Onlarin az
bir hissasi tonayin gqabiginin altinda, lakin osas hissasi tumurcuq pulcuglarinin altinda qislayirlar.

Uziim yarpaglarmin pash gonociyi miixtalif yerlors kiilok vo kond tosarriifat: alotlori vasitosilo
dasinilir, lakin onlarin yayilmasinda asas rolu calaq material togkil edir vo bu da moktobciklora vo
cavan lizlimliiklors bdylik zorar vura bilor. Aparilmig miisahidolora goro, Risling kimi sortyarpaqli vo
giiclii tiikciiklii sortlar, Silvaner kimi yumsaq yarpaqli sortlara nisbaton az zodolonir.

Bu n6vo aid olan gonolor hava soraitino az hossasdirlar. Onlar giiclii saxtalara vo isti havalara,
quragliga vo nomisliys eyni dorocado yaxsi doziirlor.

Cadval 1
Vitis vinifera L.ssp. sylvestris populyasiyalarinin respublikamizda yayilmasi
9razinin adi Rayon C ay Cografi enlik interval C"g.”‘ﬁ uzunluq Yeri
hovzasi interval
Qurucay-1 Quba  |Qurugay |41°24'1,3" 48°26'37,6" Cay
vadisi
Qurucay-2 Quba |Qurucay |41°26'3,3" - 48°33'50,6" |41°26'3,8" - 48°33' 41" |Cay
vadisi

Qusarcay-1va2 |Quba |Qusarcay |41°28'6,3" -48°33'59,9" |41°28'9,8" -48°33' 57" |Cay

(Rostov yolu) vadisi

Dollokkand Quba |Qurugay |41°24'37,8" 48°35' 13" Cay
vadisi

Agbil Quba |Qusargay |41°25'32"-48°34'4,7" 41°25'35,4"-48°33'54" | Cay
vadisi
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Cadval 2
Siraystlonmis bitkilorin say1 v faizi
Orazini Bitkilorin | Colomerus | Calepitrimerus | Uncinula | Plasmopara | ... Nema Kok
razinin adi .. .. .. Filloksera _— .
sayl vifis vifis necator viticola tod curumasi
Qurucay-1 |4 4 a 4a Oa 4a 0 0 0
Qusarcay-2 |4 4 a 4 a 4b 4a 0 0 0
Dollokkand |5 S5a 3a 4b S5a 0 0 0
Agbil 8 8a 7a 8c 8a 0 0 0
Qurucay-2 |11 11 a 9a la 11 a 0 0 0
Qusarcay-1 |11 6a 10 a 3a 11 a 0 0 0
Comi AZE |43 38 AB 37B (86.0 %) |20 B 43 B 0 0 0
(88.4 %) (46.5%) [(100%)

Uziim yarpaqlarinin pash gonaciklorinin amalo golmosi yazda, zoglarin zaif vo geyri-barabor
boy atmas1 dovriindo agkar edilir. Sirayatlonmis zoglar zoif boy atir vo ¢ox vaxt bir barmaq
uzunlugunda olur, normal inkisaf etmis zoglarda bu gostorici 1 m uzunluga catir. Cox vaxt belo
zoglar quruyub mohv olur. Siraystlonmosine baxmayaraq boyilimoys davam edon zoglar Iatli vo
gisa bugumarali olurlar. Qisaldilmis zoglarin {izorinds olan yarpaglar ¢ox xirda, bazi hallarda
hotta dirnaq boyda olub, qasiq kimi ¢okok olur. Gonalor torofindon bir qodor gec siraystlonmis
yarpaqlar daha zoif deformasiya olunur. Ogar iizlim yarpaq gonalari ilo sirayatlonmis yarpaqlar
i1s18a torof tutduqda xirda sarimtil lokolor aydin goriiniir. Miioyyon edilmisdir ki, yarpaqlarin
saglam yerlori bdyiimays davam edorken, iizim yarpaq gonolori ilo siraystlonmis yerlor zoif
inkisaf edir va ya inkisaf etmir, bu da yarpaqglarin deformasiyasina vo yirtilmasina sobob olur.

Sirayotlonmis kollarda salximlar az omolo golir. Salximlar xirda olur, tezliklo quruyur vo
tokiiliir ki, holo yazdan tam vo ya gismon mohsul itkisi toyin edilir. Yarpaqlarin zodslonmaosi
noticosindo tonok kifayot qodor inkisaf edo bilmir vo bu da budamani ¢otinlosdirir vo kollart
saxtaya daha davamsiz edir.

Yazda tipik yarpaq qirisiqligi olamatlori miisahids edilon kollarda, yarpaqlarin tiziim yarpaq
gonodlari ilo sirayatlonmosino baxmayaraq, yayda ¢ox vaxt normal yarpaq Ortiiyii omolo golir.
Lakin sonradan kolun iimumi voziyyati kaskin dayisir vo yuxar1 qivrilmig yarpaqglar amals golir.
Daha yash iiztimliiklords tosvir edilon olamotlor biitiin kollarda miisahido edilmir. Lakin cavan
tiztimliiklords kollar daha ¢ox sirayatlonir vo zodolonir.

Hoyata kecirilon todqigatlarla miioyyon edilmisdir ki, oidium Uncinula necator (Schwein.)
Burrill vo mildyu xastaliyinin Plasmopara viticola (Berk. & M.A. Curtis) Berl.& De Toni
toradicilorinin Conubi Qafqaz dovlatlori arasinda rast golinms tezliyi miivafiq olaraq 37,1 % vo
81,4 % toskil etmis vo toyin edilmisdir ki, mildiyu xostoliyi oidiuma nisboton yabani {iziim
niimunalorinds daha ¢ox yayilmisdir. Yerino yetirilmis todqigatlarla toyin edilmisdir ki, mildiyu
xostoliyinin toradicisi oidiuma nisboton daha c¢ox yayilmis vo miivafiq olaraq Azorbaycanda
sirayatlonmo mildiyuda 100%, oidiumda iso 46,5% olmusdur.

Conubi Qafqgazda tobii halda yayilmig yaban iiziim niimunslorinds askar edilmis monofaq
gondlorin - iiziim fir gonociyi Colomerus vitis vo 1iziim yarpaqlarinin pasli  gonociyi
Calepitrimerus vitis Nalepa. rast golinmosi, uzunosrlik modonilosmo prosesi zamani bu
zararvericilorin modani soraitdo becoarilon sortlara yabanilardan siraystlonmosini gostorir. Oksina,
oidium Uncinula necator (Schwein.) Burrill voa mildyu xastaliyinin Plasmopara viticola (Berk.
& M.A. Curtis) Berl.& De Toni toradicilorinin Simali Amerikadan gotirildiyini nozors alsaq
aydin olar ki, Conubi Qafqazda yayilmig yabani {iziim populyasiyalarinin siraystlonmasi madoni
sortlarin becarildiyi tiziimliiklordon olmusdur (Maghradze et al., 2015).
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NOTICOLOR

Conubi Qafqaz respublikalarnda aparilmis todqiqatlar gostordi ki, oidium ve mildiyu
xostoliklorino sirayotlonmonin intensivliyi hor bir Oyronilon bolgo {lizro qiymaotlondirilon
niimunslords miixtalif olmugdur. Gobalok xostoliklorinin genis yayilmasinin asas sobablorindon
olverigli miihit amillorini (¢ox hallarda) vo V. vinifera L. noviiniin gobolok xastoliklorino garsi
asag1 imumi davamliliq saviyyasini géstormok olar.

Lakin yabani {iziim niimunolori yayilmis orazilordo filloksera, nematod vo kok ciirtimosi
simptomlarinin olmamasi bu niimunalerin real tolerantligindan deyil, srazinin edafik xiisusiy-
yotlori ilo olagodardir. Bu fakt Avrasiya {iziimiiniin ex situ soraitindo saxlanilmasi ti¢lin miithiim
ohomiyyat kosb edir.
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OIEHKA ®UTONATOJOI'MYECKOI'O COCTOsHUSA JUKOI'O BUHOT'PAIA

MUP3A MYCAEB
Hncmumym eenemuuecxkux pecypcos HAHA

Bunorpan (V.vinifera L.) sBnsercs oqHUM U3 HanOoJee IMUPOKO KyJIbTHBHPYEMBIX BUIOB TTOJOBBIX
pactenuii. BuHorpazapcTBo HcTOpHUYecKH OBIJIO OIHUM M3 APEBHEHIINX M HanboJiee pacHpoCTPaHEHHbIX
HanpaBlieHU SKOHOMHYECKOH XH3HHM A3sepOaiipkaHCKoro Hapona. B pesynbTare MHOTOYHCICHHBIX
apXCOJIOTUYECKUX PACKOIOK, MMaJeo000TaHUUECKUX, aMIeNnorpaduieckux AaHHBIX, 00pa3lloB s3bIKa U
(onpKIIOpa, MUCBMEHHBIX UCTOYHUKOB, TOMOHUMHUKH M IPYTUX MCCICAOBAHUN OBUIO YCTaHOBIIEHO, YTO
TeppuTopus AszepOaiiikaHa BXOIUT B 3HAYUTENBHYIO TEPPUTOPHIO, KOTOPAs SIBISICTCA POAUHON KyIbTYp-
HOTO BHMHOTpajapcTBa. B pamkax MexayHapomHoro mnpoekta «CorpyanuyectBo BocTok-3aman B
U3yYeHUH pa3HOOOpas3us BHHOIPaZa M HMCIOJB30BAaHMU aIallTUBHBIX NPH3HAKOB B celeKuun» Mepo-
npusitie FA1003 Ha lOxHom KaBkase ObuM TpOBEINCHBI HCCIENOBAHUS 110 HM3YYCHHUIO TEKYILETO
(UTOMATOJIOrMUECKOTO CTaTyca MOMYJSMi JAuKUi BuHOTpan Vitis vinifera L. sspsylvestris (Gmelin)
Hegi. HccnenoBanne CaHUTapHOTO COCTOSIHWS HAJ3€MHBIX OPraHOB M KOpPHEH AMKOTO BHHOTpaza
EBpasuu Vitis vinifera L. ssp. sylvestris (Gmelin) Hegi, npoBoannack B 6 TPUPOTHBIX MOMYJISLUIX,
PAcIIONIOKEHHBIX B TyTaiHBIX JIeCax, BIOJb OEperoB peKk M B MoHMax, Ha CKIOHAX XOJIMOB I'yOMHCKOTO
paiiona AzepbOaiikana. Hukakux cuMONTOMOB (DUITOKCEPHI, KOPHEBOI THIIIM M HEMATOAHON MH(EKIUU
He OBIJI0 0OHAPYKEHO B KOPHAX KaKOW-INOO0 U3 MOMYJISIIUI IUKOTO BUHOTPaJa B UCCIELyEeMbIX paiioHax.
Brimn o0HApYKEHBI CHMITTOMEI 3a00JIeBaHUM, BEI3BaEMBIX Tprudamu ounnyM Uncinula necator (Schwein.)
Burrill u munneto Plasmopara viticola (Berk. & M.A.Curtis). Bo BpeMs ucciieqoBanuii damie BCTpeda-
JMCh TpU3HAKU IedOopMaluy KICIaMH: BUHOTPAAHBIM 3yAHEM (MJIM BOWIOYHBIM KiemioM) Eriophyes
vitis Pgst. ¥ BHHOTpaIHBIM JTUCTOBBIM (WUTH MOPITUHUCTBIM) KiemoM Calepitrimerus vitis Nalepa. boiino
YCTaHOBJICHO, YTO TMIOJIOBUHA HAONIOJaeMBbIX IUKUX BUHOrpamHelx 703 (50,4%) Obula mopaxeHa
Calepitrimerus vitis Nalepa. YpoBeHb 3apaKeHUsl TUKUX 0Opa3lOB BHHOTpaga AaHHBIM BpEAUTENIEM B
ctpanax lOxnoro KaBkaza 011 pasnuasabsM (19,4% B I'py3un u 86% B AzepOaiimkane). DTOT BpeaUTEIh
ObUI BIIEpBBIC OLICHEH Ha 00pa3liax AMKOTO BUHOTPaaa Ha Tepputopun AzepOaimxanckoil PecryGmukn.

Knioueevie cnosa: eunozpad, oukue ¢popmul, humonamonozuueckas ouyeHka, 0Oo0ne3HU,
epeoumenu

EVALUATION OF PHYTOPATHOLOGICAL STATUS OF WILD GRAPES

MIRZA MUSAYEV
Genetic Resources Institute of ANAS

The grape (V.vinifera L.) is one of the most widely cultivated species of fruit plants. Viticulture has
historically been one of the oldest and most widespread areas in the economic life of the Azerbaijani
people. As a result of numerous archaeological excavations, paleobotanical, ampelographic data, samples
of language and folklore, written sources, toponymy and other studies, it was found that the territory of
Azerbaijan enters into a significant territory, which is home to cultural viticulture. Within the framework
of the International project “COST Action FA1003, East-West Collaboration for Grapevine Diversity
Exploration and Mobilization of Adaptive Traits for Breeding” in the South Caucasus, the studies were
carried out to reveal the current phytopathological status of populations of wild grapes Vitis vinifera L.
ssp. sylvestris (Gmelin) Hegi. Investigation of the sanitary state of the above ground organs and roots of
the wild grapes of Eurasia Vitis vinifera L. ssp. sylvestris (Gmelin) Hegi, was carried out on 6 natural
populations located in tugai forests, along river banks and in the flood plains of Azerbaijan (Guba region).
No symptoms of phylloxera, root rot or nematode infection were found in the roots of any of the wild
grape populations on the studied areas. Symptoms of diseases caused by fungi oidium Uncinula necator
(Schwein.) Burrill and mildew Plasmopara viticola (Berk.& M.A. Curtis) have been found. During
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research, signs of deformation were more common with grape itch mites (felt mite) Eriophyes vitis Pgst.,
and rusty grape leaf mites Calepitrimerus vitis Nalepa. Infestation caused by Calepitrimerus vitis Nalepa
affected half the number of observed wild vines (50,4 %). Its percentages of infestation varied from 19,4
% in Georgia to 86 % in Azerbaijan. Evaluation of his pest on samples of wild grapes was carried out for
the first time in the territory of Azerbaijan Republic.

Keywords: grape, wild forms, phytopathological assessment, diseases, pests
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BORK VO YUMSAQ BUGDANIN BIiRINCI NOSIL (F,) HIBRIDLORINDO
BOZi KOMIYYOT OLAMOTLORININ TODQIiQi

MAYA XANISOVA

AMEA Molekulyar Biologiya va Biotexnologiyalar Institutu, AZ 1073, Izzat Nabiyev kii¢., 11, Baki §.,
Azarbaycan Respublikasi

xanisova.maya@gmail.com

Mbogqalads bazi bork vo yumsaq bugdalarin birinci nasil (F;) hibridlorindo mahsuldarhga tasir edon
asas komiyyat oslamatlorinin irsiliyinin vo galacok hibrid nasls o6tiiriilmasinin naticolori tahlil
edilmisdir. Goriilon is bugda bitkisinin 2018-2019-cu ilin vegetasiya dovriinii shato edir. Tadqiqat
isindo mohsuldarhgin asas komiyyat gostoricisi kimi siinbiiliin uzunlugu, siinbiilciiklorin say,
siinbiildo donin say1 vo siinbiiliin ¢okisi Oyranilmisdir. Hibridlosmados bark bugdanin (7.durum
Desf.) Sarq, Qarabag, Boarakotli-95, Tortar, Qaraqilciq-2, Viigar, Mirbasir-50, Siraslan-23 vo
yumsaq bugdanmin (T.aestivum L.) Mirbasir-128, Qirmiz1 giil-1, Qobustan, Layaqotli-80, Qizil
bugda, Giinassli, Tale-38, Saki-1, Murov, Nurlu-99, Aran yerli, Bezostaya-1, Dagdas genotiplorindon
istifado edilmisdir. Alinan 24 yeni (F;) hibrid xatlords do siinbiiliin uzunlugu, siinbiilds
siinbiilciiklorin sayi, siinbiildo donin sayr vo Kkiitlosino asas gotiiriilorok valideyn formalarla
miiqayisali sokilds tadqiq va tohlil edilmisdir. Bu zaman ilkin nasildo meydana ¢ixan heterozis va
dominanthq daracasi miloyyon edilmisdir. Birinci nasil hibridlords (F;) heterozis va irsiyyatin nasilo
otiiriillmasi osason genetik diisturlar vasitasilo hesablanmisdir. Komiyyat slamatlorinds haqiqi
heterozis D.S.Omarova gora qiymotlondirilmisdir. Bork vo yumsaq bugdalarin birinci nasil (F))
hibridlorindo ssas komiyyoat gostoricilorine goro miixtalif saviyyado irsi doyiskonlik miisahido
edilmisdir. Bu irsiyyatin otiirillmo daracasi issa G.M.Beil vo R.E.Atkins formulu ils toyin edilmisdir.
Tadqgiqat naticosindo boark vo yumsaq bugdamin 24 kombinasiya birinci nasil (F;) hibrid
xatlorindon; @ Barakatli-95 x & Qobustan; Q Qarabag x & Mirbasir-128; @ Qarabag x & Sarq; 9
Saki-1x & Qobustan; Q Murov x & Dagdas; Q@ Nurlu-99 x JLayaqstli-80, @ Qobustanx 3 Saki-1; 9
Mirbasir-50 x & Siraslan-23 kombinasiyalarinda odyronilon biitiin komiyyot alamatlorinin
formalasmasina gors miisbat heterozis vo dominanthq, @ Qarabag x & Qobustan kombinasiysinda
isd monfi heterozis vo depresiya miisahids edilmisdir.

Acar sozlor: valideyn forma, hibrid forma, heterozis, dominantlyq, irsiyyat

GIRIS

Miiasir dovrds oldugca mithiim va strateji ohomiyyats malik olan bark (7.durum Desf.) vo
yumsaq bugdalar (7. aestivum L.) yer tiziindoki oan godim vo qiymotli bitki névlorindon biridir.
Bu iki nov bioloji vo biokimyavi xassoloring, hom do texnoloji keyfiyystlorino goro forglonir.
Kegon osrin 80-ci illorinin avvallorinde akademik Colal Oliyev “Ideal bugda™ bitkisi modelinin
testlorini igloyib hazirlamisdir (Sliyev, 1982). Bu testlor iso seleksiya materiallarinin segilmasi
vo qiymotli formalar yaradilmasi isini daha da siirotlondirmisdir. Bunun noticosi olaraq, homin
illordo bir ¢ox qiymotli bugda hibridlori yaradilib, miixtolif regionlarindaki Bolge-Tacriiba
Stansiyalarinda ekoloji siagqlar kegirilmisdir.

Umumi mohsuldarligin azalmasimin sobablarindon biri do iglim doyisikliklori ilo alagolon-
dirilir. Yer kiirosindo quru orazinin 25%-in bu vo ya digor dorocods soranlagsmasi bitkilorin
mohsuldarliginin azalmasina, biomiixtalifliyin zoiflomasine vo sonda iqtisadi itkiys sabab olur.
Torpaqlarimizin ~48-50%-nin quraq olmasi, soranlasmis torpaqlarin sahasinin 521,7 min
hektardan artaraq 661,9 min hektara ¢atmasi (imumi orazinin 46,6%-i) gostorilon problemin
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bizim 6lkomiz ii¢lin do aktual oldugunu gostorir (9zizov, 2002).

Bu stres amillorin tosirinin golocokdo daha da koskinlosocoyi ehtimal olunur. Biitiin bunlar
1s9 stres amilloro davamli vo mohsuldarligi yiiksok olan yeni bugda sortlarinin yaradilmasi
zorurotini aktual edir. Golocokdo kond tosorriifatinin inkisafi osason zaman-zaman doyison otraf
miihito daha yaxs1 uygunlagsmis sortlarin yaradilmasi ilo bas veracoyi ehtimal edilorok yeni bitki
modellorinin yaradilmas1 davamli olaraq aparilir (Quliyev, 1993). Eyni zamanda bir ¢ox
todqiqatcilar geyd etmislor ki, ekoloji taraziligin pozulmasi vo tobiotdo abiotik stres amillorinin
movcudlugu respublikanin bolgalorine uygun, daha plastik bugda sortlarinin yaradilmasini tolob
edir. Onlar bu istigamotdo seleksiya islorinin aparilmasinin boyiik ohomiyyat kosb etdiyini
gostormiglor (Riistomov vo b., 2017; Abdullayev, 2012). Yeni mohsuldar sortlarin yaradil-
masinda baslangic materialin rolu son daroco miihiim ohomiyyat kosb edir. N.I.Vavilova géra
yiliksok heterozis giiciino malik hibridlorin alinmasi {igiin birinci névbado valideyin formalari
diizgiin se¢ilmolidir (Vavilov, 1967). H.Kihara T.polonicum x T.spelta novloraras: ikinci (F»)
nasil hibridlarin 422 bitkisinds todqiqatlar apararaq, xromosom say1 28-don 42-ya yaxinlagdigca
siinbiildo don sayimin artdigini, 31 xromosomlu bitkido on asagi oldugunu, 35 xromosomlu
bitkido iso siinbiildo don sayina gors 50% fertillik miisahido etdiyini gostormisdir (Kihara, 1982).
Digor todqiqateilar Triticum aestivum x Triticum durum ndvlorarasi ikinci (F,) nosil hibridlorinin
stinbiildo don sayinin va kiitlosinin on asag1 hoddinin 2n=33, 32 vo 34 xromosomlu bitkilordo, on
yuksok noticolorin iso 2n=28 xromosomlu bitkilordo oldugunu gostormislor. Todqigatgilar
novlorarasi hibridlorde miixtalif formalarin alindigimi xtisusi ilo qeyd etmis vo bu formalarin
xromosom saylar1 sabit hoddo catinca araliq formalarin zaman keg¢dikco miixtalif sobablordon
siradan ¢ixdiglarini, eyni zamanda ndvlorarast hibridlorin 50%-nin steril oldugunu gostormislor
(Ozkan, Geng, 1998; Jlopodeesu ap., 1987).

Odabiyyat molumatlarina osason belo bir naticoys golmok olar ki, ayri-ayrt yiiksok
olamotloro malik sortniimunolordon hibridlogsmoado istifado etmoklo yiiksok mohsuldarhiga vo
keyfiyyato malik yeni sortlarin alinmasina nail olmaq miimkiindiir. Bu giin diinyanin miixtalif
Olklorindo seleksiyacilarin  miivafiq bitki modellorini yaratmavo proqramlarda istifado
etmosadaca bir yenilik — dob deyil, biitlin miimkiin amillorin nozors alimasi ilo yaradilmis selek-
siya programlarinin tolobidir (Anues, Axnepos, 2002).

MATERIAL VO METODLAR

Todqiqat obyekti olaraq hibridlosmodo valideyn forma kimi bork (7.durum Desf.) Sorq,
Qarabag, Borokotli-95, Tortor, Qaraqilgig-2, Viigar, Mirbosir-50, Siraslan-23, yumsaq iso
(T.aestivum L.) Mirbosir-128, Qirmiz1 giil-1, Qobustan, Loyaqotli-80, Qizil bugda, Giinosli, Tale-
38, Soki-1, Murov, Nurlu-99, Aran yerli, Bezostaya-1 Dagdas genotiplorindon istifado
edilmisdir. Todqiqat zaman1 alinan 24 kombinasiya birinci (F;) nasil hibridlori Azarbaycan Milli
Elmlor Akademiyas1 Molekulyar Biologiya vo Biotexnologiyalar Institutunun tocriiba sahasindo
2017-ci il oktyabr ayimin 25-ds suvarma soraitinds okilmisdir. Sepin P Q- F1JP 5 x 25 sm sxemi
ilo sopilmisdir. Torpagm hor 1 m* 0,5 kq tizvi giibra verilmisdir. Vegetasiya miiddotinde niimu-
nolor boruyagixma (20.1V), siinbiilloms (19.V) vo donin formalasmasi (04.VI) morhalslorinds
suvarilaraq tocriibo sahosindo bolgo {igiin nozordo tutulmus aqrotexniki qulluq islori hoyata
kecirilmisdir. Bitkilor iizorindo miisahidolor vo mohsulun struktur elementlori mévcud meto-
dikaya uygun olaraq hoyata kegirilmisdir (Musayev va b., 2008). Birinci nosil hibridlords (F;)
heterozis va irsiyyatin noslo Otiiriilmasi dyronilmisdir. Komiyyaot olamatlorinds hoqiqi heterozis
D.S.Omarova (1975) gors hesablanmisdir (Omapos, 1975).

hhoq=F-Py/ Py x100:
hhoq -hoqiqi heterozis:

F- hibridlorin orta hesabi qiymati:
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Py-yaxs1 valideyn formaya nisboton olamaotlorin orta riyazi gostoricisidir; Dominantliq doracosi
iso G.M.Beil vo R.E.Atkins formulu ilo hesablanmigdir (Beil, Atkins, 1965).

hy;=F-m,/ Py - m,

Burada: hp - dominantliq doracasi:

F - hibrid forma:

m, - valideyn formalarin orta hesabi qiymati:

P, - yaxs1 gostoriciyo malik valideynin qiymoti.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadqgiqatda miioyyon olunmusdur ki, komiyyat gostaricilorinin irson kegmosi miixtolif xarak-
ter dastyir vo geyd olundugu kimi valideyin formalarin genetik xiisusiyyotlori vo becormo so-
raitindon asihidir. Todqiq edilon hibrid kombinasiyalarinda komiyyot olamotlorinin formalag-
masina gors irsiyyatin otlirilmasinde dominantliqgdan baslayaraq depresiyaya qodor miixtaliflik
askar edilmisdir. Apardigimiz genetik hesablamalar noticosinds siinbiiliin uzunlugu siinbiilciik-
larin sayi, siinbiildo don say1 vo kiitlosino goro komiyyat slamatlorinin  valideyinlordon nasilo
otiirtilmosi agagidaki codvallords 6z oksini tapmisdir (Cadval 1, Cadval 2).

Cadval 1
Bork vo yumsaq bugdalarin birinci nasil (F;) hibridlarinds
bazi kamiyyot salamatlorinin irsan ke¢cmosi
S./ Kombinasiyalar Siinbiiliin uzunlugu, sm 1 siinbiilds siinbiilciiklarin say1,
s adad
9 6\ Fl hheq:% hp 9 6\ 1:l hhoqy% hp

1. |Qarabag x Qobustan 83 195 |89 |-63 0 224 1228 214 |-6.14 |--6.0
2. |Barokatli-95 x Qobustan 7.1 |63 |74 |4.05 |1.75]203 |224 [22.5 [0.44 |1.09
3. |Qobustan x Qirmiz1 giil-1 6.3 169 |79 |145 (433|224 (204 |23.1 |3.25 1.7
4. |Qobustan x Barakatli-95 89.17.1 195 [6.74 |1.66 [24.1 [20.3 [244 |1.24 |15
5. |Qobustan x Qarabag 9.5 |83 |86 |95 0 20.2 224 |246 |9.82 |0.28
6. |Qarabag x Mirbagir-128 83 |7.1 |12.1 |445 |7.16 [243 |20.2 244 (041 1.04
7. |Qarabag x Sorq 83 |74 |92 |10.8 |2.88 [244 |20.7 |25.1 |2.86 |1.37
8. |Loyagetli-80 x Mirbogir-128 9.2 |7.1 [10.3 |8.67 [2.14 |20.0 224 [28.4 [2.86 |6.1
9. |Q1zil bugda x Giinasli 8.1 |9 9.1 1.1 ]1.22 1224 204 |284 |26.7 |72
10. | Tortor x Qarabag 83 190 9.2 222 |1.57 |[244 224 [26.0 |6.55 [245
11. | Tale-38 x Qirmiz1 giil-1 7.1 {10 124 |20.0 ]2.38 |22.3 |244 (243 [8.96 [0.90
12 |Saki-1 x Qobustan 6.3 19.0 |11.2 [22.2 [2.45 (204 |213 [22.2 |422 |15
13 |Murov x Dagdag 9.5 19.1 |10.1 [6.31 [4.0 |184 [204 |21.2 |3.91 1.7
14 |Bezostaya-1 x Qurmuizi giil-1 [9.5 [9.8 110.3 [2.04 [2.0 (204 |22.2 244 1[990 |34
15. | Dagdas x Murov 83 |72 |63 |-24 -2.6 1222 214 [20.0 |-9.09 |-5.7
16 | Nurlu-99 x Loyaqatli-80 83 |7.0 ]10.3 |20.4 |3.61 |18.3 204 |24.0 |20.0 |35
17 |Qarabag x Qaraqil¢ig-2 9.2 110.2 |8.0 |[-22 34 [194 (204 (224 ]9.80 |5.0
18. | Qobustan x Saki-1 8.1 [9.5 |12.3 |263 |4.57 |184 (224 242 [31.52 |1.9
19. | Viigar x Boarokatli-95 9.5 |10.1 {154 |50.1 |21.0 |21.4 |194 224 |4.67 [2.0
20. | Qurmiz1 giil-1 x Tale-38 9.5 [10.2 |13.2 |304 [13.0 |[184 204 214 |490 |2.0
21 |Borokatli-95 x Viigar 83 19.2 |134 [413 [9.44 |204 |20.3 |18.4 |-17.85 [-39.1
22. |Qarabag x Tortor 83 19.2 |11.1 |19.5 |50 224 |18.6. |204 [-8.92 |-0.05
23. | Aran x Qirmiz1 giil-1 9.2 1103 |82 [-20.2 |-74 [22.2 204 [244 990 |34
24 |Mirbasir-50 x Siraslan-23 8.1 [12.1 |13.3 |1.66 |0.48 |22.3 224 243 1429 |39
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Cadval 2

Bark vo yumsaq bugdanin birinci nasil (F,) hibridlorinds bazi komiyyat alamatlorinin irson ke¢cmasi

1 siinbiilds donin say1, adad 1 siinbiilds donin kiitlasi, qr

S./s. Kombinasiyalar

Q IS Fi | hye,% | Hp Q 3 Fi | hyy,% Hp
1. |Qarabag x Qobustan 30| 64 | 26| -0.59 |[-1.23] 19 |25]|1.6] -15.79 |-0.53
2. |Borokatli-95 x Qobustan 65| 64 | 71| 923 132262527 384 34
3. |Qobustan x Qurmiz1 giil-1 64 | 42 | 36| 435 |-1.54] 25 1.8]1.6] -36.1 | 0.64
4. |Qobustan x Barakatli-95 64 | 53 | 65 1.56 | 1.18 | 25 (26|20 | -20.2 |-11.1
5. |Qobustan x Qarabag 64 | 30.1 | 36 | -43.7 | 0.65 |25 (26|19 -243 | 13.2
6. |Qarabag x Mirbogir-128 32 1302 ] 71 | 121.8 [ 40.1 | 09 | 1.6 |42 ] 255 | 3.34
7. |Qarabag x Sarq 30 | 37 | 53 | 4322 | 55710911229 14.1 18.0
8. |Loyagatli-80 x Mirbasir-128 29 | 35 | 32| -8.57 0 21 | 1.8]1.6] -23.8 |-2.33
9. |Qizil bugda x Giinasli 21| 50 | 30| -40.2 |-038][ 08 |21 ]18] -142 | 0.53
10. |Tortor x Qarabag 20 1602 | 65| 834 [ 125|136 |18 ]35| 277 | 146
11. |Tale-38 x Qurmiz1 giil-1 48 | 32 | 40| -16.6 0 21 |19 1.8] -1428 | -2.2
12 |Saki-1 x Qobustan 451 28 | 72 | 60.1 22 130]25|35] 16.6 33
13 |Murov x Dagdas 36 | 34 | 36| 5.55 1.0 [ 22 (2124 9.09 | 0.25
14 |Bezostaya-1 x Qurmizi giil-1 25| 32 | 22| 3125 [-185| 1.8 |19 |15 -21.05] -7.0
15. |Dagdas x Murov 34| 36 | 30 | -16.66 |-1.10] 2.0 | 2.2 | 2.1 | 4.54 0
16 |Nurlu-99 x Layagatli-80 421 29 |44 ] 476 [ 130 ] 1.6 |1.8]2.1 5.5 1.3
17 |Qarabag x Qaraqilgig-2 60 | 42 | 33| -045 | -20 |3..6]|1.6 29| -1944 | 0.3
18. |Qobustan x Soki-1 28 | 42 | 63| 503 [402 |25 |30]31] 202 | -1.0
19. |Viigar x Borakatli-95 34 | 32 | 28 | -17.64 | -5.0 | 2.1 |24 |22 ] -833 | 0.83
20. |Qirmiz1 giil-1 x Tale-38 32 | 38 |32 [-1578 | -14 19 21|16 -157 | 4.0
21 |Borokatli-95 x Viigar 321 30 | 28] -125 | -30 |34 /21]28]| 176 | 0.07
22. |Qarabag x Tortor 60 | 24 |34 | 433 [ 062361924 -33.33 |-041
23. |Aran x Qurmz giil-1 32 | 28 |34 | 6.25 20 [ 13 ]119]1.6]-15.78 | -0.2
24 |Mirbasir-50 x Siraslan-23 351 36 | 37| 277 1042120 ]21]22] 476 3.2

Apardigimiz todqiqat naoticosinds birinci nasil (F;) bark vo yumsaq bugda hibridlorindon:
QBorokatli-95 x 3'Qobustan hibrid kombinasyalarinda  siinbiiliin uzunluguna (hhoq=+4,05%;
hp=+1,75), sunbiilciiklorin saymma (hhoq=+0,44%; hp=+1,09), siinblildo donin sayina
(hhog=+9.23%; hp=+13), siinbiildo donin kiitlosino (hhoq=+3.84%;hp=+3) vo s. komiyyat
olamotlorinin formalasmasina goro miisbot heterozis vo dominantliq miisahids edilmisdir.

QQarabag x & Mirbosir-128 hibridinds siinbiiliin uzunluguna (hhog=+14,5%; hp=+16,5),
sunbiilciiklorin sayma (hhoq=+44,5%; hp=+7.6), silinbiildo donin sayma (hhoq=+71%;
hp=+121.8), siinbiildo donin kiitlosino (hhoq=+25.5%; hp=+3.34), QQarabag x J Sorq hibridindo
1s9, siinbiiliin  uzunluguna (hhaq=+10.8%;hp=12.88), sunbiilciiklorin sayna (hhoq=+2.86%,
hp=+1.37), siinbiildo donin sayina (hhoq=+43.22%; hp=+5.7), siinbiildo donin kiitlosino
(hhaq=+14.1%,hp=+18.0) vo s. kamiyyat alamatlorinin formalagsmasina gors yiiksok heterozis vo
dominantliq miisahido edilmisdir.

QSoki-1 x d'Qobustan hibridinds siinbiiliin uzunluguna (hhog=+22.2%;hp=+2.45), sunbiil-
ciiklorin sayina (hhoq=+4.22%; hp=+1.5), siinbiildo donin sayma (hhoq=+60%; hp=+2.20),
stinbiildo denin kiitlosine (hhoq=+16.6%; hp=+3.0) vo s. komiyyat slamatlorinin formalasma-
sina goro yiiksok heterozis vo dominantliq miisahido edilmisdir.

PMurov x dDagdas hibridlorinds siinbiiliin uzunluguna (hhaq=6.31%; hp=+4.0), sunbiil-
ciiklorin saymma (hhoq=+3.91%; hp=+1.7), siinblildo donin sayma (hhogq=+5.55; hp=+1.0),
stinbiildo donin kiitlosine (hhog=+9.09; hp=+0.25) goras komiyyat slamatlorinin formalasmasinda
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yluksok heterozis vo dominantliq miisahido edilmisdir.

Q Nurlu-99 x dLoayaqatli-80 hibridinds siinbiiliin uzunluguna (hhag=+20.4 %; hp=+3.61),
sunbiilciiklorin sayma (hhoq=+20.%; hp=+3.5), siinbiildo donin sayma (hhoq=+4.76 %;
hp=+1.30), siinbiildo donin kiiiitlosino (hhoq=+5.5%; hp=+1.3) vo s. komiyyat oalamotlorinin
formalagmasina gors yliksok heterozis vo dominantliq miisahido edilmisdir.

QMirbasir-50 x J'Siraslan-23 hibridindos siinbiiliin uzunluguna (hhaq=+1.66%; hp=+0.48),
sunbiilciiklorin sayma (hhoq=+4.29%; hp=+3.9), siinbiildo donin sayma (hhoq =2.27%;
hp=10.42), siinbiildo donin kiitlosina (hhaq=+4.76%; hp=+3.0) vo s. komiyyat alamatlorinin
formalagmasina gors yliksok heterozis vo dominantliq miisahido edilmisdir.

QQarabag x &'Qobustan hibridindo siinbiiliin uzunluguna (hhaq=-6.3%; hp=0) sunbiil-
cliklorin sayina (hhag= -6.14%; hp= -6.0) siinbiilds donin sayina (hhaq= --15.79%; hp=-0.53) vo
donin kiitlesino (hhog= -15.7%; hp= -0.53) vo s. komiyyat olamotlorinin formalagmasina goro
monfi heterozis vo depresiya miisahido edilmisdir.

QBoarakatli-95 x d'Viigar hibridinds siinbiilin  uzunluguna (hhag= +41.3;hp= +9.4) miisbat,
sunbiilciiklorin sayimna (hhagq=-17,55%; hp=--39), siinbiilde donin sayma (hhaq=-12.5%; hp= -
3.0) monfi, siinbiildo donin kiitlasine gora (hhog= +17.6%; hp= +0.07) hom miisbat heterozis vo
dominantliq, hom do monfi heterozis vo depresiya miisahido edilmisdir.

QQirmiz1 giil-1 x 3 Tale-38 hibridinds siinbiiliin uzunluguna (hhag= + 13.0; hp= +30), sun-
biilciiklorin sayina (hhag= 4.90 %; hp= 2.0) miisbot heterozis, siinbiildo donin sayina (hhog= -
15.78; hp=-1.4) va siinbiildo donin kiitlosino géro (hhag=-15.7%; hp=-4.0) iso monfi heterozis
vo depresiya miisahido edilmisdir.

QQarabag x JTortor hibridindo iso siinbiiliin uzunluguna (hhog= +19.5%; hp= +5.0)
miisbat, sunbiilciiklorin sayma (hhaq= -8.92%; hp= -0.05) monfi, siinbiildo donin sayma
(hhog= -43.3%; hp= +0,62) miisbot heterozis vo dominantlig, siinbiildo donin kiitlosino
(hhog=-33.33; hp=-0.41) gdro iso monfi heterozis vo depresiya miisahido edilmisdir.

NOTICOLOR

1. Bork vo yumsaq bugdalarin birinci nasil (F;) hibridlorindo asas komiyyot gdstoriciloring
goro miixtolif soviyyado irsi doyiskonlik miisahido edilmisdir.

2. Tadqgigat naticesindo bork vo yumsaq bugdanin 24 kombinasiya birinci nosil (F;) hibrid
xatlorindon; @ Borokatli-95 x J'Qobustan; @ Qarabag x dMirbosir-128; @ Qarabag x & Sorq;
Q@ Soki-1 x & Qobustan; ¢ Murov x & Dagdas; @ Nurlu -99 x d'Layaqatli-80, YQobustan x &
Soki-1; @Mirbosir-50 x JdSiraslan-23 kombinasiyalarinda komiyyot olamatlorinin formalas-
masina gora miisbat heterozis vo dominantliq, ¢ Qarabag x J'Qobustan kombinasiyasinda iso
monfi heterozis vo depresiya miisahido edilmigdir.
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HCCJIEJOBAHUE HEKOTOPBIX KAYECTBEHHBIX IIPUBHAKOB I'MBPU/I0OB
IMEPBOI'O MIOKOJIEHUA (F;) TBEPAOU N MAT'KOU NNIITEHNUIbI

MAS XAHBIIIIOBA
Hnemumym monexyaapuoii ouonozuu u buomexronoeuti HAHA

B crathe aHanmu3MpyroTCs pe3ydbTAaThl HACIEAOBAHMS KIIOYEBBIX KOJIMYECTBEHHBIX INPHU3HAKOB,
BJIMAIOLINX Ha NPOAYKTUBHOCTH HEKOTOPBIX THOPHUIOB TBEPAOH U MATKOM MIIEHUIIBI IIEPBOIO MOKOJICHUS
(Fy), n ux mepegaun OymymyM IMOKOJEHUSIM THOpHIOB. PaboTa OXBaThIBaeT BEreTallMOHHBIA TIEPHOA
nmeHnnsl Ha 2018-2019 roasl. OCHOBHOE BHUMAaHHE B HCCIIEJOBAHMM YJENSAIOCh aHAIM3Y HEKOTOPBIX
KOJINYECTBEHHBIX XapaKTEPUCTHK THOPUAOB TBEPAOH M MSTKOM MIIEHMIBI IEPBOTO MOKOJIECHHUA. Takum
o0pa3oM, JUIMHA KOJIOCA, YUCIIO KOJIOCKOB B KOJIOCE, YUCIIO 3E€PEH B KOJOCE M BEC KOJOCA SIBISAIOTCS
OHMMH W3 OCHOBHBIX MOKa3areneil NpoayKTuBHOCTH. [Ipu rubpuau3anny UCmoib30Ball cOpTa TBEPAOH
meHunsl (7. durum Desf) Llapr, I"apabar, bapakatimu-95, Teprep, ['aparsurasir-2, Byrap, Mupbammp-
50, lwmpacnan-23, a Taxxke Msarkoi mmeHUIs! (1.aestivum L) Mupbammp-128, I'elpMbI3eI THONE - 1,
I'obycran, Jlasratnu-80, ['eipuibyraa, [tonenumn, Tanmex-38, Ilexku-1, Mypos, Hypay-99, Apan
MECTHBIE, TaKXke 3apyoexxHbie copta bezocras-1 (Poccus), Jarnam (Typuws). ¥V 24 monmy4eHHBIX HOBBIX
(F,) ruOpunHbIX TMHUM [UIMHA KOJOCA, YMCIIO0 KOJIOCKOB B KOJIOCE, YKCIIO 3€PEH B KOJIOCE M Macca KoJoca
ObUIM W3y4YeHBl B CpPaBHEHHH C POAWUTENbCKHUMH (opMmamu. B 3ToM ciydae omperensnach CTENEHb
reTepo3uca M JOMHUHUPOBAHUS B TMEPBOM MOKOJIEeHNH. Y rHOpuAoB nepBoro nokonenus (F;) rereposuc u
HACJIeICTBEHHOCT, B OCHOBHOM ONpPEACISIM IO TeHeThyeckuM ¢opmynam. [erepo3uc ¢ koimyect-
BEHHBIMU TIpu3Hakamu oreHuBaics mo J[.C.OmapoBy. Y ruOpuIoB TBEPAOH U MATKOM MIIICHUIIBI TIEPBOTO
nokonenust (F;) HacnencTBeHHas W3MEHUYMBOCTH HaAONIONANach Ha Pa3HBIX YPOBHAX IO OCHOBHBIM
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KOJIMYECTBEHHBIM TOKa3zaresiM. CTereHpb Iepenadn MpU3HAKoB ompenernsiack o ¢opmyne I'.bein u
P.AtkunCc. B pesynbpTaTe ncciaenoBaHui u3 24 KOMOMHAITMN THOPUIHBIX JTUHUH 1epBoro mokoiaeHus (Fi)
TBEp/OM M MATKOM nmiennnsl ¢ Bapakatiu-95 x & TobGycran; @ Tapabar x dMupbammp-128; ¢
[apa6ar x & Wlapr; ¢ lleku-1 x & Tobycran; @ Mypos x & Hargam; @ Hypay -99 x JJlasrartmu-80,
QTobycran x Jllleku-1; @Mupbammp-50 x31lupacnan-23 MpogeMOHCTPUPOBAIN MOJNOKUTEIBHBIH
rérepo3uc 1 JOMHUHHUPOBAHUE II0 @OpMHpOBaHI/IIO BCE€X M3YUYCHHBIX KOJIMYCCTBCHHBIX IPHU3HAKOB, B TO
BpeMsi Kak kombOuHanust @ T'apabar x ['obycTaH mokasana OTpUIATEIbHBII TETEPO3UC U ICTPECCHIO.

Knioueevie cnosa: pooumenvckas ¢opma, zubpuonas ¢popma, zemepozuc, 0OMUHAHHIHOCHb,
Hac1e0cmeeHHOCmb

THE STUDY OF SOME TRAITS IN THE FIRST GENERATION (F;) HYBRIDS OF
DURUM AND BREAD WHEAT

MAYA KHANISHOVA
Institute of Molecular Biology and Biotechnologies of ANAS

The article analyzes the results of the inheritance of key quantitative traits affecting the productivity
of some durum and bread wheat first-generation (F;) hybrids and their transmission to future hybrid
generations. The work covers the vegetation periods of wheat in the 2018-2019 years. The study mainly
focused on the analysis of some quantitative characteristics of newly created first-generation hybrids of
durum and bread wheat. Thus, the length of the spike, the number of spikelets per spike, the number of
grains per spike, and the weight of the spike are taken as some of the main indicators of productivity. In
the hybridization of durum wheat (7. durum Desf) Sharg, Garabagh, Barakatli-95, Tartar, Garagilchig-2,
Vugar, Mirbashir-50, Shiraslan-23 and bread wheat varieties (7.aestivum L) Mirbashir-128, Gyrmyzy
gul-1, Gobustan, Layagatli-80, Gyzyl bughda, Gunashli, Taleh-38, Sheki-1, Murov, Nurlu-99, Aran local
and Bezostaya-1 (Russia), Dagdash (Turkey) foreign varieties were also used. In the 24 new (F;) hybrid
lines obtained, the length of the spike, the number of spikelets per spike, the number of grains per spike,
and the spike weight were studied in comparison with the parental forms. In this case, the degree of
heterosis and dominance in the first generation were determined. In the first-generation hybrids (F,), the
heterosis and heredity were mainly calculated using genetic formulas. Actual heterosis involving
quantitative characters was assessed according to D.S.Omarov. In the first generation (F,) hybrids of
durum and bread wheat, hereditary variability was observed at different levels according to the main
quantitative indicators. The rate of transmission of the traits was determined by the formula of G.M. Beil
and R.E. Atkins. As a result of the research, from 24 combinations of the first generation (F,) hybrid lines
of durum and bread wheat, @ Barakatli-95 x §Gobustan; @ Garabagh x dMirbashir-128; Q@ Garabagh x
J Sharg; @ Sheki-1 x & Gobustan; ¢ Murov x & Daghdash; @ Nurlu -99 x d'Layagatli-80, Y Gobustan x
4" Sheki-1; $Mirbashir-50 xJ'Shiraslan-23 demonstrated positive heterosis and dominance on the
formation of all studied quantitative traits, while the combination @ Garabagh x & Gobustan showed
negative heterosis and depression.

Keywords: parental form, hybrid form, heterosis, dominance, heredity
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TOP SIX MAJOR VIRUSES AFFECTING ON POME FRUIT PLANTS

ELDAR MUSTAFAYEV

Genetic Resource Institute of the Azerbaijan National Academy of Sciences, Az-1106,
Baku, Azerbaijan
eldar agdam@yahoo.com

The article provides detailed information about Apple chlorotic leaf spot, Apple mosaic, Apple stem
grooving, Tomato ring spot, Apple stem pitting, Apple latent spherical viruses spread on pome fruit
plants. The main characteristics of each virus, taxonomy, host plants and the various symptoms
which they cause on different plants are described. At the same time, extensive information on each
virus, which is including spreading of viruses and geographical distribution areas, economic
damage to gardens, serological and molecular genetic detection of the virus and also control
measurements respectively were given. Accordingly, the literature data obtained as a result of the
study of these viruses in different countries is highlighted.

Keywords: Apple chlorotic leaf spot virus, Apple mosaic virus, Apple stem grooving virus, Apple stem
pitting virus, Apple latent spherical virus, Tomato ring spot virus

INTRODUCTION

Fruit plants are one of the priority plants that plantings and cultivating in large areas in
different countries around the world. As in other plants, the quality of the product produced
deteriorates due to various diseases caused by exposure to phytopathogenic viruses. Thus, high
economic losses are formed due to the product that has lost its marketability (Petrzik and Lenz,
2002; Ulubas and Filiz, 2005; Massart et al., 2011; Yeong et al., 2015).

In generally 50 different viruses have been recorded to infect fruit plants that, 17 viruses
(Apple necrotic mosaic virus, Apple stem grooving virus, Apple latent spherical virus, Apple
green crinkle associated virus, Apricot latent virus, Pear vein yellows virus, Apple stem pitting
virus, Tomato ring spot virus, Apple chlorotic leaf spot virus, Apple mosaic virus, Tropical soda
apple mosaic virus, Apple rubbery wood virus 1, Apple rubbery wood virus 2, Tulare apple
mosaic virus, Apple luteovirus, Cherry rasp leaf virus,;Citrus virus A) of them which is classify at
6 families infect pome fruit plants (Fauguet., 2005).

Studies have been shown that, the apple plants are more infect with the 15 viruses
(Candresse et al, 1995, Fuchs et al., 2010, Jelkmann and Paunovic, 2011, Sanfacon and Fuchs,
2011, Petrzik and Lenz, 2011, Grimova et al., 2015).

APPLE MOSAIC VIRUS

Characteristics - Apple mosaic virus related to the genus Ilarvirus of the family
Bromoviridae (Fulton, 1983), is a single-stranded RNA viruses (Roosinck et al., 2005). Isometric
particles are round and measuring 25-29 nm (De Sequeira, 1967). The inactivation temperature is
recorded at 54 °C (Fulton, 1968).

The genome of the virus consists of 4 parts RNA 1, RNA 2, RNA 3 and RNA 4. The size of
RNA 1 consists of 3476 nucleotides, RNA 2 consists of 2979 nucleotides, RNA 3 consists of
2056 nucleotides and 891 nucleotides such as RNA 4 (Bereger and Shiel, 2000, Sanchez and
Pallas, 1994). RNA 1 and RNA 2 have been shown to be closer to the alfalfa mosaic virus
(Alrefai, R. et al., 1994,). RNA 3 consists of movement proteins and capsid protein (Francki et
al. 1991). RNA 4 is very closer to alfalfa mosaic virus and tobacco streak virus (Sanchez and
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Pallas, 1994).

The virus is known by various synonyms, including Apple infectious variegation virus, Rose
infectious chlorosis virus, Rose mosaic virus, Plum line pattern virus, European plum line pattern
virus, Mountain ash variegation virus, Birch line pattern virus, Birch ring spot virus, Dutch plum
line pattern virus, Hop A virus, Horse chestnut yellow mosaic virus, Hop virus A, Hop virus C,
Mild apple mosaic virus and Severe apple mosaic virus (Fulton, 1972; Petrzik and Lenz, 2011).

Some scientists have been reported that Apple mosaic virus is one of the Prunus necrotic
ring spot virus strain (Barbara et al., 1978). Because Apple mosaic virus is a serologically closer
to the Prunus necrotic ring spot virus.

Host Range — The virus known to infect more than 65 plants that contribute to 19 families,
including the sexually transmitted apple and pear plant (Fulton, 1965). Apple (Malus domestica)
is a most infected fruit tree that, the virus generally infects many plants, including pear (Pyrus
communis), apricot (Prunus armeniaca), peach (P. persica), cherry (P. avium), plum (P.
domestica)), almonds (P. amygdalus), strawberries (Fragaria sp.), raspberries (Rubus idaeus),
blackberries (R. occidentalis), red currants (R. rubrum) and hazelnuts (Corylus avellana)
(Sokmen et al., 2005; Petrzik et al., 2014, Paunovic et al., 2011). It is also infecting roses (Rosa
sp.), hops (Humulus lupulus), mountain ash (Sorbus aucuparia), silver birch (Betula pendula),
horse chestnut (Aesculus hippocastanum) and red horse (Aesculus hippocastanum) chestnut
(Polak et al. 1997).

Symptoms — Symptoms of the disease mainly developed on the leaves, accompanied with
the weakening of plant growth and reduce product quality and also observed with crop losses.
Developed pale yellow and bright tricky, also with widespread venial spots in the spring on
leaves observed in the apple tree (Dursunoglu and Ertunc, 2008).

Usually replaced by yellow chrome and sometimes white spots observed in the later stages
of plant growth. As the temperature rises formed necrotic spots on repeatedly infected leaves
(Fulton, 1972).

Infected leaves develop abnormally and shed prematurely. Symptoms can be observed in
spring when the weather is mild. Warmer weather the symptoms les observed. In summer, when
the temperature coming moderate, the symptoms observed very strong.When the pear tree is
infected with the virus, it is usually asymptomatic. Occasionally yellow circular spots are
observed when examining several leaves. In some cases, yellow-green circular spots may be
observed during mechanical infection (Cristensen and Thomsen, 1963; Petrzik, 2005).

It was first discovered in stone fruits in Bulgaria (Atanasoff, 1635). Infected plants have
observed bright green, yellow and bright yellow, as well as bright yellow spots with veinal
spread, weak yellow streaks between the veins (Nemeth, 1986). Symptoms are more visible in
the early spring and early summer, sometimes occurring in only a few leaves (Paunovic et al.,
2011).

Yellow spots along the veins in plums (Németh, 1986), bright chromium spots mixed in the
almond plant, and also round spots, veinal spots (Savino et al., 1995), sometimes common
mosaic staining is observed (Martelli and Savino., 1997).

In the old leaves of the hazelnut symptoms observed of the virus are accompanied by
chlorotic circular spots, veinal spread spots and in early summer these symptoms disappear
completely (Postman and Cameron, 1987). At the same time, yellowish spots on the leaves are
observed (Akbas and Degirmenci, 2009), as well as asymptomatic in many cases (Aramburu and
Rovira, 2000).

Transmission — The spread of the virus is mainly happened by grafting and mechanical
transmission can be transmit only herbaceous host (Petrzik and Lenz, 2011). The main problem
is that the virus spreads to wider areas with infected instruments which are used in field
(Grimova et al, 2015). Seed propagation was recorded only in the hazelnut plant (Akbas and
Degirmenci, 2010).
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Economic Importance — Apple mosaic virus was first described on the apple tree. It is the
widespread virus in the world and is more dependent on the variety of plants it infects and the
virus's isolate (White., 1928).

Widespread virus in the world that damage to plants depend plant variety and virus isolate.
In the Czech Republic, the prevalence of the virus is 50% in the old apple orchard (Svoboda and
Polak, 2010), 81.3% in the pear orchard (Petrzik and Lenz, 2002), 33.3% in the Karsavas
genotype in Latvia (Alina Gospodaryk et al., 2013), and 31.9 - 68% in the apple orchards in
Turkey, (Akbas and Ilhan, 2005; Filiz Ertunc et al., 2014), 24-28% was in Himachal and
Kashmir regions of India (Vijay Lakshmi et al, 2011).

Geographical Distribution — Various data on the spread of the virus in Africa (Mahfoudhi
et al., 2013), Asia (Li et al., 2009; Akbas and Degirmenci., 2010), Europe (Grimova et al., 2015;
Pupola et al., 2011), North America (Pethybridge et al., 2002), Oceanian (Kinoti et al., 2020),
South America (Tozzi et al., 1995) have been published (CABI and EPPO., 2001; EPPO 2021).

Control — Healthy planting material should be used to control the virus spreading and
infected plants should be completely removed from the field (Grimova L, et al., 2016).

By thermotherapy during 40 C 2 weeks (Holmes 1960; Lenz et al., 1983) and 37 C 3 weeks
(Kassanis, 1954; Nyland, 1960) planting material can be effective cleaned from virus.

In vitro condition in pure culture, using with virus-free plants can help (Welander and
Huntriesier, 1991) and also infect plants with low isolate (Grimova L., et al. 2016) helps to
control virus.

Detection - The virus is detected on plants samples collected on the basis of symptoms, in
some cases the virus is detected in asymptomatic plants (Aramburu and Rovira, 2000). The
serological method has a special role in the detection of the virus (Caglayan et al., 2006). In
apple plants, preferred freshly collected leaves are for serological detection of the virus and the
very young age of the leaves during the pre-flowering period more effective (Svoboda and
Polak., 2010). Molecular methods are more accurate for detection of plant samples collected
with symptoms or without symptoms. There are many technologies RT-PCR-ELISA (Candresse
et al., 1998), one step RT-PCR (Sanchez Navarro et al., 2005), two-step RT-PCR (Rowhani et
al., 1995), multiplex RT-PCR (Saade et al., 2000; Menzel et al., 2002) and IC-PCR (Wetzel et
al., 1992), Real-Time PCR (Bustin and Nolan, 2004) is a very effective method for the detection
virus.

APPLE CHLOROTIC LEAF SPOT VIRUS

Characterization — Apple chlorotic leaf spot virus is a member of the genus Trichovirus of
the family Betaflexiviridae (Martelli et al, 1994). The shape of the virus particles is filamentous
and 680-780 nm in length. The virus is a single-stranded RNA genome (Yoshikawa and
Takahashi, 1988) and the size of the genome is 7.5 kb. Inactivation temperature of the virus is
recorded as 52-55 °C (Lister, 1970; Lister and Hadidi, 1971). The genome of the virus consists
of 3 parts. (1) Replication-associative protein size is 216 kDa, (11) coat protein size is 21.5 kDa,
and the size of the (1) movement protein is 50 kDa (German et al., 1990).

Host Range — The virus is a very common virus that infects cultivated and wild apple, pear,
quince, peach, plum, cherry, sour cherry, apricot, almond and some ornamental plants belonging
to the flowering season. It is more common in apple, pear, and quince plants (Lister, 1970; Lister
and Hadidi, 1971; Nemeth, 1986; Candresse et al, 1995; Spigel, 2005; Katsiani et al. 2014).

Symptoms — Although found on apple plants, it is already widespread in both pome and
stone fruit plants. In some apple varieties, the disease is mostly asymptomatic. During high
temperature, necrotic spots sims on the leaves of the infected plant, and when the disease
develops, the infected part of the leaf become dries up and falls off. The virus mainly infects the
tops of the shoots. In an infected plum tree, peeling of the bark is observed (Dunez et al., 1972).

44



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlari, Cild X, N 2 (2021)

Symptoms include chlorotic spots on apples, bending of leaves and formation of necrosis under
the bark (Yanase, 1974), yellow spots along the veins in apricot leaves, deformed appearance of
fruits (Nemeth, 1986), systemic round mosaic spots on pears, yellow spots on plum leaves
(Jelkmann and Kunze, 1995) mainly observed.

Chlorotic staining of young leaves, uneven distribution of leaves on the branches and the
presence of various wrinkles on the leaves are also observed with certain shortening of the
shoots. Round and vascular necrotic spots are clearly visible on the leaves, small deformations
are formed, and sometimes the leaves fall out prematurely (Machida, 1995).

Decorative form of almond Prunus Glandlosa observed as a dwarfing and at the same time,
small chlorotic spots were found in the leaves of the plant, which spread continuously along the
veins or spread along the veins (Spigel et al., 2005).

Infection of seedlings is considered very dangerous, which results in high economic losses
in epidemics. Infected plants mainly damage the leaves, fruits and stems, while some isolates
cause deformations in the leaves and even fruits (Dunez et al, 1972). The damage caused by the
virus to plants varies across the isolates and varies depending on environmental factors (Nemeth,
1986).

Economic Importance — The virus was first discovered on an apple plant in England in
1959 by Luckvill and Campbell and called the "Apple lethal virus." After this in the United
States, in 1959, Mink and Shay observed symptoms of the virus in a Russian apple plant and
named the causative agent the Apple chlorotic leaf spot virus. Years later, many researchers
called the virus by different names, but it was only taken as a synonym. Cropley identified the
virus as the “Pear ring pattern mosaic agent” in 1963, and Lister in 1965 when he and his
colleagues studied the virus and named as Apple latent virus 1.

ACLSYV is a very widespread virus and sometimes observed with high economic loss 64% in
Turkey (Ulubas and Filiz 2005), 48.1% apple and 42.6% in pear orchards in Canadian (Wang et
al., 2011), and 39% from apple, pear and quinceorchards in Tunisian (Mahfoudhi et al., 2013),
early plant growth in apple orchards was 50.9% in Korea (Yeong et al., 2015), 30.9% was in Iran
(Alemzadeh et al., 2016).Yield losses observed on apple evenwhole fruits due 30% (Machida,
1995).

Transmission —The spread of the virus is carried out by mechanically from woody host to
herbaceous host (Yeagashi et al. 2011) and by grafting (Nemeth, 1986) respectively.

Geographical distribution - Various data on the spread of the virus in Africa (Mahfoudhi
et al., 2013), Asia (Lim et al., 2019; Birisilk and Baloglu., 2010), Europe (Sorrentino et al., 2018;
Pupola et al., 2011), North America (Szostek et al., 2018), Oceanian (Kinoti et al., 2020), South
America (Nome et al., 2000; Fiore et al., 2016) country data were published (CABI and EPPO.,
2000; EPPO 2021).

Control — One of the most optimal methods of combating the virus is the use of healthy
planting material (Németh, 1986; Dunez et al., 1972; Hansen, 1995). On the other hand, it is
possible to achieve virus clearance from grafts through chemotherapy and thermotherapy
(Cieslinska, 2002; Németh, 1986; Dunez et al., 1972).

Detection — Detection of the virus using serological methods ELISA with monoclonal and
polyclonal antibodies using leaves (Flrgg and Clark, 1979) and fruit (Barba and Clark, 1986),
with a tissue stain on the nitrocellulose membrane (Kanapp., 1995) is easily determined. The
method of determination of nitrocellulose by RT-PCR by removing tissue stains on the
membrane has been developed (Candresse et al., 1995). Identification of the ACLSV have been
used by different molecular genetic methods (Foissac et al., 2001; Katsiani et al., 2014; Lucie et
al., 2016) respectively genome sequence (Guo et al. 2016). Identification of the virus particles by
traditional electron microscope is a satisfactory method (Kerlan et al., 1981).
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APPLE STEM GROOVING VIRUS

Characterization — Apple stem grooving virus is a member Capillovirus genus of the
family Betaflexiviridae and is a single-stranded RNA virus. The size of the genome is 6.5 kb.
The particles are 620-680 nm long and 12 nm wide. The length of the virus particles in the apple
was 620 nm (Lister, 1965), while in the citrus the virus particles were found 650 nm (Inouye,
1979) and in the Actinidia 680 nm (Clover, 2003). The inactivation temperature of the virus is
60-70° C (Lister, 1970; Inouye et al., 1979).

Host Range — The virus has spread over a wide area to various plants, most of which are
known to infect apple and pear. Among the plants infected with the virus are apple, citrus,
Japanese apricot, cherry, Actinidia chinensis, European pear, Japanese pear, kiwifruit, Chinese
gooseberry and lily (Lister, 1965; Lovisolo et al., 2003; Clover et al., 2003; Nemeth, 1986).

The virus generally infected 40 plant (Aizoaceae, Amaranthaceae, Apocynaceae, Caryophyl-
laceae, Chenopodiaceae, Compositae, Convolvulaceae, Cucurbitaceae, Graminae, Labiatae,
Leguminosae, Liliaceae, Pedaliaceae, Rosaceae, Rutaceae, Scrophulariaceae, Solanaceae) within
17 families (Inouye et al., 1979; Lister et al., 1965).

Symptoms — Infected plants observed asymptomatically in the leaves (Nemeth, 1986; Chen
et al, 2014), and mainly observed in the deformity of the trunk, the formation of various bumpy
and necrosis in the stems (Lister, 1965; Lister, 1970; Yanase et al., 1990). In some cases,
chlorotic spots and brown spots appear on the leaves after grafting (Welsh and Van der Meer,
1989). At the same time, symptoms such as chlorosis, spotted spots and round spots were
observed on the kiwi fruits (Clover et al., 2003). In pears, the symptoms are mainly growth
retardation, drying of nutritious roots and at the same time drying young shoots roots (Siebert
and Engelbrecht, 1982). On the pear leaves is formation black necrotic spots (Nam and Kim,
1994).

Economic Importance — Although widespread, the rate of infection is not very high.
Infection was observed in pear orchards at 50% (Nam and Kim, 1994). It is inevitable that in
some cases where the virus's initially asymptomatic development remains uncontrolled, the virus
can result in 100% high crop losses (Massart et al., 2011). Correspondingly, the prevalence of
the virus was 80% in China and 44% in the Czech Republic (Kundu, 2003).

Transmission — Seed propagation was found only on apples (Meer, 1976), Lilium candidum
and Chenopodium quinoa that, the infection appears very low rate on lilies and on Chenopodium
quinoa appear higher (Inouye et al., 1979). It is known to spread through grafting and budding as
well as (Nemeth, 1986).

Geographical distribution — Various data on the spread of the virus are available in Africa
(Skhiri et al., 2017; Lemma et al., 2016), Asia (Chen et al., 2019; Birisilk and Baloglu, 2010;
Brakta et al., 2013), Europe (Borisova, 2008; Barone et al., 2008; Kviklys et al., 2006; Pupola et
al., 201), North America (Szostek et al., 2018; Szostek et al., 2018), Oceanian (Constable et al.,
2007; Rodoni and Constable, 2008), South American (Lovisolo et al., 2003) with different
publications (EPPO 2021).

Control — Healthy, disease-free and certified planting material should be used for the
control virus (Massart et al., 2011). Heat therapy and meristem culture can be help to clean the
infected planting material (Wang et at., 2006).

Detection — During the ELISA test of the virus, used of leaves, shoots, bark and petals of
young branches during the analysis (Fuchs et al. 1985. In contrast, Kundu and Birisilk used
shoots in winter and leaves in mid-spring (Kundu et al., 2003; Birisilk N., et al., 2008).

In the direction of detection of the virus using molecular tecnology which is IC/RT-PCR
(Candresse et al., 1994; James, 2001) and RT-PCR methods have been developed (Kirby et al.,
2001; Clover et al., 2003).

In virus detection also using multiplex RT-PCR technique (Ito et al., 2002; Menzel et al.,
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2003; Kundu, 2003; Zhao L. et al., 2014; Juan Liu, 2016) and more develop techniques can
detect viruses in several families with ASGV (Foissac et al., 2005).

TOMATO RING SPOT VIRUS

Characterization — Tomato ring spot virus is a single-stranded RNA viruses of genus
Nepovirus of the family Secoviridae. The inactivation temperature of the virus is 58 © C (Stace-
Smith, 1984; Sanfacon et al., 2009).

Host range — TRSV infects within 35 familiar plants, mainly forest and ornamental plants.
It is also widespread in grasses (Fuchs M. et al., 2010). In addition, raspberries, rubuslaciniatus,
grapes, peaches, cherries, black currants, gooseberries, strawberries, pelargonium, hydrangea,
gladiolus and fraxinus americana also have been found (Stace-Smith, 1984). The weed
Taraxacum officinale is mainly involved in the spread of the virus. Stellaria media, is
asymptomatic when infected with the virus.

The virus is affecting in Tomatoes (Smith, 1972), Peaches, Cherries (Schlocker and Traylor,
1976; Smith, Stouffer and Soulen, 1973), Plums (Hoy and Mircetich, 1984), apples (Stouffer,
Hickey & Welsh, 1977), red raspberries (Stace-Smith, 1984) and grapes (Allen et al., 1982).

Symptoms — Mainly observed in apple with symptoms of union necrosis and decline
(Sanfacon et al., 2006). In infected plants, symptoms develop after 4-6 years, so that the plants
either cannot produce fruit or a little amount producing (Sanfacon and Fuchs, 2011).

When overlapping the grafted part, the symptoms are clearly visible, and the symptoms
begin to deepen in the wood. Brown necrotic lesions are formed in the grafted part. In an
infected apple tree, the stump is separated and destroyed by overturning the tree. Viral plants are
mainly infected in the early development phase in newly planted gardens, and the symptoms are
similar in areas with relatively cold weather (Sanfacon and Fuchs, 2011, Stouffer, Uyemoto,
1976).

Economic Importance — Virus is a very dangerous pathogen that spreads to various plants
and is very difficult to control in orchards. Infected plants causes significant crop loss (Powell et
al., 1984). Destruction of fruit trees due to disease is estimated at 40-90% (Stouffer and
Uyemoto, 1976).

Transmission — The spread of the virus is carried out primarily through sap inoculation and
through grafting (Freeman et al., 1975). Seed transmission of the virus in experimentally with
soybean (Kahn, 1956), strawberry (Mellor and Stace-Smith, 1963), raspberry (Braun and
Keplinger, 1973), pelargonium (Scarborough and Smith, 1977) and dandelion (Mountain et al.,
1983) was determined to have occurred. Accordingly, pollen transmission has been recorded in
pelargonium (Scarborough and Smith, 1977). Proliferation by nematodes has been identified
through 20 different species that mainly distributed by the Xiphinema americanum, Xiphinema
Rivesi, Xiphinema californicum, Xiphinema Brevicolle, Xiphinema incognitum, Xiphinema
occidium, Xiphinema thornei, Xiphinema utahense (Sanfacon and Fuchs, 2011; Hoy et al., 1984).

Georgraphical distrubution — The virus has been found in whole fruit plants only in the
United States, Turkey, and Iran (Azery and Cyg¢ek, 2008; Moini, 2010; Sanfacon and Fuchs,
2011). In ornamental and berry crops, as well as in various vegetable crops, different countries of
the world are represented in Africa (Moussa Ben et al., 2008), Asia (Sokhansanj et al., 2012;
Akdura, Sevik, 2021), Europe (Alfaro-Fernandez et al., 2010), North America (Coneva et al.,
2010; Fuchs et al., 2010; Yao et al., 2018), Oceanian (Fry and Wood, 1978), South America
(Auger and Converse., 1982) have been published (EPPO 2021).

Control — Control of the virus in perennials is difficult to control which is compared to
annuals, and use the resistant varieties is an effective method (Hoy and Mircetich, 1984).

Deep plowing is one of the most effective control measures against nematodes. At the same
time, weeds need to be controlled because they are live carriers of the source of infection
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(Mountain et al., 1983).

Difficult to detect an early stage, that is why the virus spreads to wider areas. In this regard,
the soil should be fumigated before planting, primarily to combat the spread of the virus. Mainly
certified planting material should be used (Ramsdell et al., 1983).

Detection — The virus serological detection by DAS ELISA (Fuchs et al., 2010), at the same
time, some isolates were detected during analysis by agar gel double diffusion tests (Gooding,
1963; Hoy et al., 1984).

Powell and Derr used immunosorbent blocking assay technology to perform serological tests
(Powell and Derr, 1983). Hadidi and Hammold used dot blot hybridization technology using the
roots and leaves of an infected plant (Hadidi and Hammond., 1988).

RT-PCR technology has been proven to be a very sensitive and more accurate method of
virus detection and various studies have been conducted (Fuchs et al., 2010; Nevin Akdura and
Murat Shevik, 2021).

APPLE STEM PITTING VIRUS

Characterization — Apple stem pitting virus is a single-stranded RNA viruses of genus
Foveavirus of the family Betaflexiviridae. It was discovered on the apple plant in America in
1940. Virus particle length is an 800 nm and a genome size is 9.3 kb. The inactivation
temperature of the virus is 60 °C (Martellil and Jelkmann, 1998).

Host Range — The virus is infecting mainly apple, pear, quince, (Nemeth 1986; Sutic et al.,
1999). It also has been reported to be widespread in India on sweet cherries and sour cherries
(Dhir et al., 2010). It has also been found experimentally on Nicotiana (Koganezawa and
Yanase, 1990).

Symptoms — Symptoms are not observed when using a susceptible ting for grafting (Yanase
et al., 1990). In pears, necrotic spots are observed on the leaf, as well as yellow veinal spots
(Yanase, 1990).

Red spots appear especially in late summer (Cameron, 1989; Desvignes et al., 1999). In the
fruit, the symptoms manifest themselves in the form of petrified stones (Paunovic et al., 1999).
Black spot is observed in quinces with round spots and various deformations in fruits
(Mathioudakis et al. 2006). Although apple varieties are asymptomatic when infected with the
virus, the plants grow poorly, the fruits are small and, in some cases, deformed, resulting in crop
losses (Stouffer, 1989).

Economic Importance — When plants infected with the virus stop growing, and after
grafting, the grafts die (Lemoine, 1977). In pear varieties, the development of shoots is
weakened, the development of shoots is significantly reduced (Posnette et al., 1963). Overall,
there is a 45% decrease in productivity (Lemoine and Michelesi, 1990).

Transmission — Propagation is carried out mainly by grafting. It also has been shown in
studies to spread through plant sap (Nemeth 1986; Jelkmann and Paunovic, 2011).

Georgraphical distribution - The spread of the virus is in Africa (Lemma et al., 2016;
Afechtal et al., 2010; Mahfoudhi et al., 2013), Asia (Abtahi et al., 2014; Cho et al., 2017; Birisik
and Baloglu, 2010), Europe (Loli¢ et. al., 2007; Mathioudakis et al., 2010), North America
(Szostek et al., 2018), Oceania (Rodoni and Constable, 2008), South America (Rossini et al.,
2010) recorded as a many publication (EPPO, 2021).

Control — Healthy and certified planting material should be used first to protect gardens
from the virus infection (Fridlund, 1976). It is advisable to use thermotherapy to remove the
virus from the planting material (Nemeth, 1986; Mink, 1998). If infection has been reported in
orchards, pruning should be carried out in trees, depending on the degree of infection (Marina
Barba et al., 2015).

Detection — Determination of the virus was performed using various serological methods
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such as enzyme-linked immunosorbent assay (ELISA), double-antibody-sandwich ELISA (DAS-
ELISA) and Western blot analysis (Paunovic et al., 1999; Gugerli and Ramel, 2004) and using
molecular methods RT-PCR (Kundu, 2003; Paunovic and Jevremovic, 2004), Real-Time RT-
PCR (Roussel et al., 2005), multiplex RT-PCR (Ito et al., 2002; Menzel et al., 2002) and with
one-step RT-PCR (Hassan et al., 2006).

APPLE LATENT SPHERICAL VIRUS

Characterization — Apple latent spherical virus is a single-stranded RNA virus belonging to
the genus Cheravirus of the family Secoviridae, with a particle diameter of 25 nm. The viral
genome consists of two RNAs (RNT1 and RNT2) and three proteins (Vp20, Vp24, Vp25) as
usual (Li et al., 2000). The virus was first observed in Japan in 1976 on the young apple leaves
(Koganezawa et al., 1985; Ito and Yoshida, 1997).

Host Range — The virus mainly infected to Caryophyllaceae, Chenopodiaceae, Cryptomeria,
Fabaceae, Cucurbitaceae, Gentianaceae, Pinus, Rosacecae, Rutaceae, Solanaceae and
Brassicaceae families (Kasajima et al., 2017).

Most infections observed on fruit trees are apples, pears, Japanese pears, peaches, Soybeans,
beans, pea from legumes, tobacco, beets, petunia, quinoa, potatoes from technical plants,
cucumbers, melons, squash from arched plants and even aradopisis and tomato plants are
infected (Ito et al., 1992; Li et al.,, 2000; Koganezawa and Ito, 2011; Yamagishi, Li, and
Yoshikawa, 2016; Igarashi et al., 2009; Sasaki et al., 2011).

Symptoms — There are no symptoms in infected plants and undergoes a period of latent
development. Only chlorotic, vein clearing, mottled spots observed when the quinoa plant is
infected with the virus and upper tier leaves observed with the destruction (Li et al., 2000;
Koganezawa and Ito, 2011).

Economic Importance — Apple latent spherical virus does not have economically
significant as its spreads asymptomatically in Japan. The prevalence was 4.4% in apple seedlings
and 4.5% was observed in seeds (Nakamura et al., 2011).

Transmission — The virus spread mainly by grafting and plant-to-plant propagation is very
weak. The spread of the virus in grasses is mainly mechanical. The spread of the virus in grasses
occurs mainly mechanically. Accordingly, the young leaves of the apple also suffer from
mechanical infection, which is also the case carried out with considerable difficulty
(Koganezawa and Ito, 2011). At the same time, studies have confirmed that the virus is
transmitted through seeds and pollen respectively (Nakamura et al., 2011).

Geographical distribution - Apple latent spherical virus was first discovered in Japan on an
apple plant. Subsequent studies have shown that the virus has spread to other plants and has not
been reported in other countries (Ito et al., 1992; Li et al., 2000; Koganezawa and Ito, 2011).

Detection — Detection of the virus was determined by RT-PCR (Kishigami et al.,
2014; Yamagishi et al., 2014; Li et al., 2000), quantitative RT-PCR (Yamagishi et al., 2014; Li et
al., 2000), Dot-blot hybridization (Yamagishi et al., 2014; Li et al., 2000), DAS-ELISA
(Nakamura et al., 2011; Koganezawa and Ito, 2011), in situ hybridization (Nakamura et al.,
2011; Li et al., 2000) methods and sequencing (Yamagishi et al., 2014) also was performed.

Control - After keeping the infected apple seedlings at 37 C for four weeks, it is possible to
achieve complete extermination of the virus in the plant (Yamagishi, Li, and Yoshikawa, 2016).
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TUMLU MEYVO BITKILORINi SIRAYOTLONDIRON ALTI OSAS VIRUS

ELDAR MUSTAFAYEV ‘
Azarbaycan Milli Elmlor Akademiyasi, Genetik Ehtiyatlar Institutu

Mogalodo tumlu meyva bitkilorindo yayilan alma xlorotik yarpaq lokosi, alma mozaika, alma goévdo
guxur, alma govds sirim, alma gizli sferik, pomidor dairavi lakalik viruslari hagqinda atrafli molumat
verilir. Hor bir virusun osas xarakterik xiisusiyyatlori, taksononik gdstericilori aydin sokilds qeyd
olunmus, sirayatlondirdiyi miixtolif bitkilor vo bu bitkilor iizorindo omolo gotirdiyi miixtalif alamotlor
tosvir edilmisdir. Homginin baglarda amals gotirdiyi iqtisadi zaror, viruslarin yayilma yollar1 va cografi
yayilma areallari, bitkilorin miihafizesi magsadi ilo miisahide olunan slamatlor asasinda virusun miixtalif
seroloji vo molekulyar genetik iisullarla agkar olunmasi, askar olunmus virusun qarsisinin alinmasi
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haqqinda har bir virus iizra genis informasiya vo eyni zamanda miixtslif 6lkslords geyd olunan viruslarin
tadqiq olunmasi noticosindo aldo olunmus adobiyyat molumatlari togdim edilmisdir.

Acar sozlor: Alma xlorotik yarpagq lokasi virusu, Alma mozaika virusu, Alma govda ¢uxuru virusu,
Alma govdas sirvmi virusu, Alma gizli sferik virusu, Pomidor dairavi lakalik virusu

IMECTb OCHOBHbBIX BUPYCOB, IIOPAKAIOIIUX KOCTOYKOBBIE
®PYKTOBBIE PACTEHUSA

IJIbAAP MYCTADAEB
HUnemumym I'enemuueckux Pecypcos Hayuonanvhoii Axademuu Hayx Azepbatioscana

B craree mpencrasieHa nmoapodHas nHGOpPMALUS O XJIOPOTHUECKON MATHUCTOCTH JIMCTHEB S0JIOHH,
Mo3auKe sS0JI0HH, 00po3a4aTOCTH CTeONA SOIOHH, KOJBIIEBON MATHUCTOCTH TOMAaTa, sIMU4ATOCTH CTeOIs
S0JIOHN, JATEHTHBIX c(EepUYecKuX BHUpYycax SOJOHU, PACHPOCTPAHSIOMIMXCS Ha IIEbIX TUIOJOBBIX
pacteHusx. OnucaHbl OCHOBHBIE XapaKTEPUCTUKU KaXKIOTO BUPYCA, TAKCOHOMHUS, PACTCHHI-X031€Ba U
pa3iuYHbIE CHMIITOMBI, KOTOPHIE OHH BBHI3BIBAIOT y Pa3HBIX pacTeHWid. Takke IMpHBeAeHa OOIIMpHAs
uHpOpMAIM TI0 KKAOMY BHPYCY, KOTOpas BKIIOYAET pPacHpOCTpaHeHHWE W TeorpaduuecKuid apeasn
BUPYCOB, SKOHOMHYECKHI ymiepd cagam, CepoIOTHYecKyI0 M MOJICKYJSIPHO-TCHETHUECKYI0 UIEeHTH(DU-
KallMI0 BHPYCa W COOTBETCTBYIOIINE Mephl KOHTpoJss. COOTBETCTBEHHO MPEICTABICHBI JTUTEPATYPHBIE
JTAaHHBIE, TTOJTyYeHHBIC B PE3yJIbTaTe H3yUEHIs STHX BUPYCOB B Pa3HBIX CTPaHaX.

Knroueevie cnoea: Bupyc xnopomuueckoii namHucmocmu nucmoes a610nu, Bupyc mozauxu
a6aonu, Bupyc 6opozouamocmu oOpesecunvr aéaonu, Bupyc amuamocmu Opeeecunvl a6a0HU,
Jlamenmmuutii cpepuueckuit eupyc aoaonu, Bupyc konvuegoii namuucmocmu momama
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UOT 631.523:576.3

BUGDANIN MUXTOLIF YADCINSLi AMFiPLOIDLORININ YERLI
BUGDA SORTLARI iLO HiBRIDLOSMO QABILiYYOTININ TODQIiQi

ROHIM ROHIMOV*, GUNEL MUSAYEVA, AYBONIiZ OLiYEVA,
MEHRAC ABBASOV, SOBINO MEHDIYEVA

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadliq prospekti 155, Baki, Azarbaycan
ebdulrehim.2016@gmail.com

Hazirki maqalo bugdanin miixtalif yadcinsli amfiploidlorinin yerli bugda sortlar1 ilo hibridlosma
qabiliyyatinin 6yronilmasi istiqgamatindo aparilmis tadqiqat islorinin naticolorine hasr olunmusdur.
Uzaq hibridlosmoalordon alinan amfiploidlorin bugdanin yaxsilagdirilmasinda genetik manbs va ya
donor qismindo istifadasi, bugdanin yabami névlorlo birbasa carpazlasdirilmasi ilo miiqayisado,
xeyli asan olduguna gora, onlarin seleksiya islarina baslangic material olaraq colb edilmasi daha
alverisli hesab olunur. Todqigat zamam tarafimizdan bark vo yumsaq bugda ilo hibridlosmoaloras 8-i
(E. arenarius, Ag. distichum, Ag.intermedium, Ag.scirpeum, Ag. elongatum, Ag. ponticum, H. chilense
vo H. bogdani (=Critesion bogdani)) Azarbaycanda ilk dofs olaraq yerli bugda sortlar1 (bork bugda
sortu Saray vo yumsaq bugda sortu Abseron) ilo carpazlasmalarda istifads edilmis, 11 yabam taxil
noviiniin (Elymus arenarius, Agropyron distichum, Agropyron intermedium, Agropyron scirpeum,
Agropyron elongatum, Agropyron ponticum, Hordeum chilense, Hordeum bogdani, Haynaldia villosa,
Secale segetale) genom materialinli dasiyan bugdanin yadcinsli amfiploid niimunslori calb
edilmisdir. Baslangic material kimi istifado etdiyimiz miixtslif yadcinsli amfiploidlorls yerli bugda
sortlar1 arasinda aparilmis ¢arpazlasmadan alinms bozi hibrid kombinasiyalarinda donbaglama-
nin miivaffoqiyyatlilik doracasina gora resiprok effekt qeydo alinmisdir. Aparilan tadqiqat islori
naticasinda Abseron soraitindo bugdanin miixtalif yadcinsli amfiploidlsrinin yerli bark vo yumsaq
bugda sortlar ils resiprok hibridlosmalari zaman1 amfiploidlarin istar ana, istarso do ata valideyn
kimi gotiiriildiiyii kombinasiyalarda donbaglamanin miivoffaqiyyotlilik doracosinin, demok olar ki,
eyni oldugu, donlorin dolgunluguna vo Kkonfiqurasiyasina gora iso amfiploidlorin ata qisminda
gotiiriildiiyii kombinasiyalarin daha cox forqlondiklori askar edilmisdir. Bu isd, he¢ siibhasiz ki,
biitiin uzaq hibridlasmolords oldugu kimi, amfiploid x bugda sxemi iizra carpazlasma kombina-
siyalarinin miitloq qaydada resiprok aparilmasini labiid edir.

Acar sozlor: bugda sortlary, yabani taxillar, amfiploidlar, uzaq hibridlogma, donbaglama

GIRIS

Bugda (Triticum L.), diiyii (Oryza sativa L.) va qargidali (Zea mays L.) ilo birlikdo diinyanin
osas orzaq mohsullarindan biri olmagla yanasi, yaxin golocokdo do insanin qida rasionunda
ovozedilmoz bir movqgeys sahib olacaqdir (Li et al., 2021; Bansal et al., 2021; Le Gouis et al.,
2020). Bir ¢ox yiiksok mohsuldar bugda sortlarinin mévcud olmasina baxmayaraq, artan ohali
sayini, otraf miihiti, xostolik vo zororvericilori, eloco do doyison iglim soraitini do nozors alsaq,
bugdanin mohsuldarliq slamatlorini yaxsilagsdirmaq {igiin becarilon genotiplorin davamli olaraq
seleksiya prosesloring calb olunmasi miitlogdir (Al-Ashkar et al., 2020). Bels ki, alinmis bugda
sortlarinin tokmillosdirilmasi vo yenilorinin yaradilmasi iigiin on uygun yanasma — bugdanin
ocdadlarindan vo ona qohum olan yaban1i ndvlordon lazimi gen -ehtiyatlarinin istifado
olunmasidir. Bugdanin seleksiya vasitasilo yaxsilasdirilmasinda uzun bir tarixo malik olan
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yabani qohumlar1 biotik vo abiotik stresloro miigavimati ilo segilon ideal gen monboloridir (Pour-
Aboughadareh et al., 2017; Rasheed et al., 2018; Cui et al., 2018). Onlarin bugda ilo
hibridlosmasindon yaradilmis yadcinsli amfiploidlori, olave- vo ovozolunmus, habelo translokant
xotlori kond tosorriifati  baximindan ohomiyyetli genlorin moadoni bugdaya asanligla
introgressiyasi ligiin “kérpii” qismindo istifado edilir (Li et al., 2019; Munns et al., 2011). Belo
genetik introqressiyalar arasinda on ugurlu niimuno c¢ovdarin 1RS vo bugdanin 1BL
xromosomlarinin calb olundugu 1BL*1RS translokasiyasidir. 1RS xostoliklora garsi miigavimot
gostoran bir cox kond tosorriifatt shomiyyotli genlora (PmS8, Lr26, Sr3l va Yr9), yiiksok
mohsuldarliq potensialina, yeriistii biokiitloyo vo abiotik stress altinda, xiisuson quraqliq
soraitinds daha yaxs1 fenotipik gostericilora malik oldugundan,IBL*1RS translokasiyas1 miiasir
bugda sortlarinda genis yayilmis vo bugdanin oksor seleksiya programlarina daxil edilmisdir
(Yang et al., 2002). Bu translokasiya becarilon bugdaya onun ¢ovdarla hibridlosmasindon alinan
ilk yadcinsli amfiploidi — tritikaledon (xTriticosecale Wittmack) introqressiya olunmusdur.
Sonralar todqiqat¢ilar torsfinden tritikale ilo yanasi diger amfiploidlor do — soranliga qarsi
tolerant tritordeumlar (x7ritordeum Ascherson et Graebner) (Malik et al., 2011), torpaq
eroziyasina, metal toksikiliying, soranliga, azotun kigik dozalarina, bazi virus va goébolok
xostoliklorino gars1 yiliksok davamliliq géstoron trititrigiyalar (X Trititrigia Cziczinii Tsvelev) vo
s. geyd edilon olamoatlorin Gtiiriilmosi mogsadilo modoni bugdalar ilo hibridlogsmalora calb
olunmuslar (Li et al., 2019; Wang et al., 2021; Cui et al., 2021; Stoyanov, 2013).

Hazirki tadqiqatimizin mogsadi Abseron soraitinde bugdanin miixtslif mensali yadcinsli
amfiploidlorinin yerli bugda sortlari ilo hibridlosmo qgabiliyyatinin todqiqidir.

MATERIAL VO METODLAR

Todgiqatlar AMEA GEl-nin Abseron Todgiqat Bazasinda (2019-2021) suvarma soraitinda
aparilmigdir. Todqigat materiali qismindo bugdanin miixtalif yadcinsli 14 amfiploidindon vo 2
yerli bugda sortundan istifado edilmisdir (Cadval 1).

Cadval 1

Bugdanin hibridlosmalara calb olunmus miixtalif yadcinsli amfiploidlori va yerli sortlari

Ne Niimunolarin kodu va ya adi Sacarasi vo ya toyinati S?::;:Eg;gl X(Il';);nﬁ(,)sz(:lm
1 TA#3413 _AMP_TAST _ELAR | Triticum sp./Elymus arenarius WGGRC 56
2 | TA#3439 AMP _TDUR HAVI T.turgidum | H. villosa WGGRC 42
3 | TA#3412 AMP TTI CRBO | , I fimofeeviisubsp. | yipe 42

= - = timofeevii/Critesion bogdani
4 TA#3409 AMP TAST AGDI T. aestivum/Ag. distichum WGGRC 56
5 TA#3392 AMP TAST THIN | T. aestivum | Ag. intermedium WGGRC 56
T. aestivum cv. Chinese
6 TA#3426_AMP_AGSC Spring/Ag. scirpeum WGGRC 56
7 TA#3425_AMP_AGEL T. aestivum cv. Chinese WGGRC 56
- - Spring/ Ag. elongatum

8 HT-471 H. chilensel/T. turgidum 1IAS 42
9 HT-621 H. chilense/T. turgidum IAS 42
10 B373 T. aestivum/Ag. intermedium CIMMYT 56
11 OK7211542 T. aestivum/Ag. ponticum CIMMYT 56
12 B1321 T. aestivum/Ag. intermedium CIMMYT 56
13 GRA773 x Elytriticum IPK 56
14 ABDR Sintetik bugda/S.segetale AMEA GEI 42
15 T. durum cv. Saray Nozarot AMEA GEI 28
16 T. aestivum cv. Abseron Nozarot AMEA GEI 42
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Bugdanin yadcinsli amfiploidlori, tritikale istisna olmagqla, 4 elmi morkozdon -ABS-in
Kanzas Dovlot Universitetinin nozdindoki Bugdanin Genetik vo Genom Ehtiyatlar1 Markazindon
(WGGRC), Ispaniyanin Kardoba sohorindo yerloson Kond Tosorriifati Institutundan (IAS),
Meksikanin Bugda vo Qargidalinin Yaxsilagdirilmasi tizro Beynolxalq Markozindon (CIMMYT)
vo Almaniyanin Qatersleben sohorindoki Leybnits adina Bitki Genetikas1 vo Kond Tosorriifati
Bitkilorinin Tadqiqi Institutunun (IPK) genbankindan oldo edilmis, bugda sortlar1 vo tritikale
amfiploidi iso GEI-nin Molekulyar Sitogenetika laboratoriyasinda yaradilmisdir.

Todgigat materialinin tocriiba sahasinde sapini noyabr aymnin birinci ongiinliiyiindo ollo
aparilmig, kiitlovi ¢ixis noyabr ayimnin ikinci onglinliiyliindo miisahido edilmisdir. Vegetasiya
miiddotinde niimunalor boruyagixma, siinbiilloma vo siid yetismo morhalalorinde suvarilaraq,
tocriiba sahosi liglin nozordo tutulmus aqrotexniki qulluq islori hoyata kegirilmisdir. Siinbiillomo
moarhalasinda nazards tutulmus hibridlogsmalor vo denbaglama faizinin statistik analizi donli-taxil
bitkilorinin seleksiya iglorino dair tarla tocriibolorinin metodikasina uygun olaraq, imumi gobul-
olunmus qaydada aparilmisdir (Musayev va b., 2008).

NOTICOLOR VO ONLARIN MUZAKIROSI

Apardigimiz todqiqat isindo bugdanin miixtolif yadcinsli amfiploidlori ilo yerli bugda
sortlar1 arasindaki ¢arpazlagsmalarin noticalori Cadval 2 vo Sokil 1-do verilmisdir.

Cadval 2-don goriindiiyii kimi, ayriqotu (4gropyron Gaertn.) cinsino moxsus ndvlorin (A4g.
distichum, Ag. ponticum, Ag. intermedium, Ag. scirpeum, Ag. elongatum) istiraki ilo sintez edilmis
amfiploidlor vo ya trititrigiyalar, bork bugda ilo miiqayisado, yumsaq bugda ilo daha asanligla
hibridlogmislor. Belo ki, donbaglama faizinin orta gostericisi trititrigiyalarla yerli bark bugda sortu
Saray arasinda 0-58,33% intervalinda variasiya edorok orta hesabla 16,46%, yerli yumsaq bugda
sortu Abseronla iso 2,33-56,25% intervalinda variasiya edorak, orta hesabla 27,29% toskil etmisdir.
Bork bugda ilo hibridlosmolords on yiliksok donbaglama gostoricisi 7. aestivum/Ag. intermedium
(Ne5), yumsaq bugda ilo isa 7. aestivum cv. Chinese Spring/Ag. elongatum (Ne7) kombinasiyalarinda
geydo almmugdir. Ayriqotunun Ag. distichum vo Ag. ponticum ndvlorinin istifadosilo yaradilmis
trititrigiyalarla bark bugda arasindaki diiziine aparilmis hibridlogmalarden don alinmamis, 5 ayriqotu
noviiniin istraki ilo sintez edilmis trititrigiyalarla yumsaq bugda arasindaki diiziino vo boazi resiprok
carpazlasmalardan iso don almaq miimkiin olmusdur. Qeyd etmok lazimdir ki, hibridlogsmolords
todqiqat materiali gismindo istifado etdiyimiz 7 trititrigiya niimunosinin yaradilmasinda, osason,
yumsaq bugdadan istifads edilmisdir. Nozarat gismindo yumsaq bugda ilo bark bugda arasinda
apardigimiz resiprok carpazlagmalarda da Abseron sortunun ana kimi gétiiriildiiyii kombinasiyada
danbaglamanin (7,14 %), onun ata kimi gotiiriildiiyii kombinasiyadaki donbaglamaya (58 %) nozaran
dofalorlo az oldugu miisahids edilmisdir. Trititrigiyalarin, yumsaq bugda ilo miiqayisoda, bark bugda
ilo hibridlosmolordo niimayis etdirdiklori donbaglama faizinin asagi olmasmin digor sobobi do
onlarda genomun ploidlik soviyyesinin oktaploid (2n=8x=56) olub, xromosom say1 etibarilo,
heksaploid bugdaya (2n=6x=42) nisbaton tetraploid bugdadan (2n=4x=28) daha ¢ox forqlonmosidir.
Bugdanin miixtolif név vo cinslorlo hibridlogmolori zamam ploidlik soviyyolori arasindaki
forgliliklorin donbaglamanin miivoffoqiyyatlilik deracasing tosiri elmi adobiyyatlarda dofalorlo qeyd
edilmigdir (Mohamed et al., 2002; Hassan et al., 2016; Padmanaban et al., 2017; Song et al., 2017).

Haynaldia Schur (vo ya Dasypyrum (Coss. & Durieu) T. Durand) cinsines aid Haynaldia villosa
noviiniin istiraki ilo sintez edilmis haynatritikumla (qisaca haynatrikum) yerli bugda sortlar
arasindaki resiprok carpazlasmalarda, yumsaq bugdadan forqli olaraq, bork bugda ilo diiziino
kombinasyada hibrid don alinmamigdir. Lakin maraqlidir ki, bark bugdanin ana valideyn qisminda
gotiiriildiiyti, yoni torsino kombinasiyada geyd edilon donbaglama faizi yumsaq bugda ilo diiziino vo
oksino kombinasiyalarda miisahido edilon gostoricilordon an az1 2 dofs ¢ox olmusdur. Donbaglama
ilo olagodar belo resiprok effekto iso uzaq hibridlosmalordo tez-tez tosadiif edilir (Pelegrin et al.,
2020; Unay, Simsek, 2020; Easterly et al., 2020).
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Cadval 2
Bugdanin miixtslif yadcinsli amfiploidlari ils yerli bugda sortlari arasinda aparilmis
hibridlogsmalords donbaglamanin naticolori

o Tozlanmis| Hibrid | Donbaglama
Kombinasiyalar . .
cicok say1 | don say1 Yo-i
Trititrigia x Bork bugda
T. aestivum/Ag. distichum X T. durum cv. Saray 90 0 0
T. aestivum /Ag. ponticum x T. durum cv. Saray 60 0 0
T. aestivumcv. Chinesespring/Ag. scirpeum x T. durumcv. Saray 136 5 3.68
T. durumcv. Saray x T. aestivumcv.Chinesespring/Ag. scirpeum 116 4 3.45
T. aestivum/Ag. intermedium (Ne 5) x T. durum cv. Saray 72 42 58.33
T. aestivum/Ag. intermedium (Ne 10) x T. durum cv. Saray 68 2 2.94
T. durum cv. Saray x Triticum sp./Ag. intermedium(Ne 10) 76 2 2.63
T. aestivum | Ag. intermedium (Ne 12) x T. durum cv. Saray 52 25 48.08
T. durum cv. Saray X T. aestivum | Ag. intermedium (Ne 12) 64 9 14.06
T. aestivum cv. Chinese spring/Ag. elongatum x T. durum cv. Saray 56 16 28.57
T. durum cv. Saray X T. aestivum cv. Chinese spring/ Ag. elongatum 88 17 19.32
Trititrigia X Yumsaq bugda
T. aestivum/Ag. distichum X T. aestivumcv. Abgeron 60 9 15
T. aestivumcv. Abseron x T. aestivum/Ag. distichum 106 6 5.66
Triticum sp./Ag. ponticum X T. aestivum cv. Abseron 60 14 23.33
T. aestivumcv. Chinesespring/Ag. scirpeum x T. aestivumcv. Abseron 74 33 44.59
T. aestivumcv. Abseron x T. gestivumcv. Chinese spring/Ag. scirpeum 62 23 37.10
T. aestivumcv. Chinesespring/Ag. elongatum x T. aestivumcv. Abseron 64 36 56.25
T. aestivumcv. Abgeron X T. aestivumcv. Chinesespring/Ag. elongatum 64 26 40.63
T. aestivum/ Ag. intermedium (Ne 10) x T. aestivum cv. Abseron 64 8 12.50
T. aestivum [Ag. intermedium (Ne 12) x T. aestivumcv. Abseron 86 2 2.33
T. aestivumcv. Abseron x T. aestivum/Ag. intermedium(Ne 12) 62 22 35.48
T. aestivum/Ag. intermedium (Ne 5) x T. aestivum cv. Abseron 68 32 47.06
Haynatriticum X Bark bugda
T. turgidum/Haynaldia villosa * T. durum cv. Saray 90 0 0
T. durum cv. Saray X T. turgidum/ Haynaldia villosa 162 132 81.48
Haynatriticum x Yumsaq bugda
T. turgidum/ Hainaldia villosum % T. aestivum cv. Abseron 84 33 39.29
T. aestivum cv. Abseron x T. turgidum/ Hainaldia villosum 390 24 6.15
Elytriticum x Yumsaq bugda
Triticum sp./Elymus arenarius x T. aestivum cv. Abseron 120 18 15
T. aestivum cv. Abseron x Triticum sp./Elymus arenarius 336 3 0.89
xElytriticumGRA 773 x T. aestivumcv. Abseron 68 2 2.94
T. aestivumcv. Abseron X xElytriticum GRA 773 68 2 2.94
Tritordeum x Bark bugda
H. chilense/T. turgidum (Ne 8) x T. durum cv. Saray 86 0 0
H. chilense/T. turgidum (Ne 9) x T. durum cv. Saray 86 6 6.98
T. durum cv. Saray X H. chilense/T. turgidum (Ne 9) 68 6 8.82
Tritordeum X Yumsaq bugda
\H. chilense/T. turgidum(Ne 8) x T. aestivum cv. Abgeron 52 14 26.92
H. chilenselT. turgidum (Ne 9) x T. aestivumcv. Abseron 176 2 1.14
T. aestivumcv. Abseron x H. chilense/T. turgidum (Ne 9) 110 16 14.55
T. timofeevii subsp. timofeevii/Critesion bogdani % T. aestivum cv. Abseron 168 3 1.79
T. aestivum cv. Abseron x T. timofeevii subsp. timofeevii/ Critesion bogdani 198 3 1.52
Triticosecale < Bark bugda
T.durum/Ae. squarrosa//Secale cereale ssp. segetale xT. durum cv. Saray 66 2 3.03
T. durum cv. Saray X T.durum/Ae. squarrosa//Secale cereale ssp. segetale 56 22 39.29
Triticosecale x Yumsaq bugda
T.durum/Ae.squarrosa//Secale cereale ssp. segetalexT. aestivum cv. Abseron 108 33 30.56
T.aestivum cv.Abseronx T.durum/Ae. squarrosa//Secale cereale ssp. segetale 86 33 38.37
Yumsaq bugda x Bark bugda
T. aestivum cv. Abseron x T. durum cv. Saray 56 4 7.14
T. durum cv. Saray x T. aestivum cv. Abgeron 50 29 58.00
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Sakil 1. Miixtalif monsali yadcinsli amfiploidlara (Ne 1-14), yerli bugda sortlarina (Ne 15-16) va
onlar arasindaki kombinasiyalara moxsus hibrid danlor

Triticeae Dumort. tribasinin név sayma goro on iri Elymus L. cinsino moxsus ndvlorin
istiraki1 ilo sintez edilmis -elitritikumlarla yerli yumsaq bugda sortu arasindaki resiprok
carpazlagsmada iso donbaglama gdstoricisi amfiploidlorin genotiplorindon asili olaraq miixtalif
olmusdur.

Hordeum L. cinsino moxsus H. chilense noviiniin istiraki ilo sintez edilmis hor iki tritordeum
niimunasi ilo yerli Saray bork bugda sortu arasindaki resiprok carpazlagmalarda donbaglama
gostaricilori miixtolif olmusdur. Belo ki, tritordeumun H.chilense/T.turgidum (Ne8) niimunasinin
Saray bork bugda sortu ilo kombinasiyasindan bir donin belo alinmamasina baxmayarag,
H.chilense/T. Turgidum (Ne 9) niimunasinin istiraki ilo alinan eyniadli resiprok kombinasiyalarin
har ikisi donbaglama faizina gors, demok olar ki, bir-birindon ciizi olaraq forqlonmislor (miivafiq
olaraq 6,98 vo 8,82 %). Lakin H.chilense/T.Turgidum (Ne 8) vo H.chilense/T.Turgidum (Ne9)
amfiploidlorinin Abseron yumsaq bugda sortu ilo kombinasiyalarinda natico tamamilo forqli
olmus, yoni burada, oksina, birinci kombinasiyada donbaglama 26,92 %, ikinci kombinasiyada
iso 1,14 % toskil etmisdir. Qeyd etmok lazimdir ki, digor bir tritordeum — T.timofeevii subsp.
timofeevii/Critesion bogdani-nin Abseron yumsaq bugda sortu ilo resiprok kombinasiyalarinda
da donbaglama faizi, demok olar ki, eyni olmusdur (miivafiq olaraq 1,79 vo 1,52 %).

Secale L. cinsino maxsus S. cereale ssp. Segetale-nin istiraki ilo sintez edilmis tritikosekale
v ya qisaca tritikale ilo yerli bugda sortlari arasindaki resiprok ¢arpazlagsmalarda donbaglamanin
on yliksok faizi (39,29%) bork bugdanin ana valideyn qisminds gotiiriildiiyii kombinasiyada, an
asagi faizi (3,03%) iso oksino istigamotds aparilan kombinasiyada miisahido edilmisdir. Todqigat
boyu tritikale ilo Abseron sortu arasindaki resiprok carpazlagsmalarda da bugda bitkisinin ana,
amfiploidin iso ata qismindo gotiirlildilyli kombinasiya oOziiniindaha yiiksok donbaglama
gostaricisi ilo forqlonmisdir (38,37%). Qeyd edok ki, tritikale bugdanin siini sintez edilmis ilk
yadcinsli amfiploidi oldugundan,digor amfiploidlorlo miiqayisado,elmi odobiyyatda onun bark vo
yumsaq bugdalarla hibridlosmolorino dairkifayot qodortodqiqat materiallarinarast golmok
miimkiindiir (Song et al., 2017; Aliyeva et al., 2020; Skowronska et al., 2020).

Nozarat ¢arpazlagsmalarindan (7.durum cv.Saray xT.aestivum cv.Abseron vo ya oksind
kombinasiya) alinan donlora oxsar dolgun vo formalagmis hibrid donlors yalniz tritordeumun (Ne
9) bork bugda, trititrigiya (Ne6, 12, 11), tritordeum (Ne 9) vo haynatritikumun (Ne 2) yumsaq
bugda ilo kombinasiyalarinda, lakin on zoif donlors iso trititrigiya (Ne6,7) vo tritikale (Ne 14)
amfiploidlorinin bork bugda, elitritikum (Ne 1) vo tritordeum (Ne 3) amfiploidlorinin iso yumsaq
bugda ilo kombinasiyalarinda rast golinmisdir (Sakil 1).

Beloliklo, Abseron soraitindo bugdanin miixtolif yadcinsli amfiploidlorinin yerli bork vo
yumsaq bugda sortlar1 ilo resiprok hibridlogsmalori zamani1 amfiploidlorin istor ana, istorse do ata

62



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, N 2 (2021)

valideyn kimi gétiiriildiiyii kombinasiyalarda donbaglamanin miivoffoqiyyot dorocosi, demok olar
ki, eyni olsa da, donlarin dolgunluguna va konfiqurasiyasina gore ise amfiploidlarin ata qismindo
gotiirtildiiyli kombinasiyalar daha ¢ox forglonmislor. Bu iso, biitiin uzaq hibridlogsmolords oldugu
kimi, amfiploid * bugda sxemi lizra ¢arpazlasma kombinasiyalarinin miitloq qaydada resiprok
aparilmasini labiid edir.
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UCCJIEJOBAHUE T'MBPUIN3ALIMOHHOM CIIOCOBHOCTH PA3JIMYHBIX
YYXKXEPOIHbBIX AMOUIVIONIOB INIIEHUIIBI C MECTHBIMH COPTAMMU INIIEHUIIBI

PATUM PATUMOB*, TFOHEJIb MYCAEBA, AMBAHHU3 AJIMEBA,
MEXPAJIK ABBACOB, CABUHA MEXTUEBA
Hncemumym eenemuyeckux pecypcos HAHA

JlanHass cTaThs OCBEIIAeT pe3yJbTaThl HMCCIEAOBATENLCKON pabOThl, MOCBIIIEHHOW W3yYEHHUIO
THOPHUIN3AIMOHHON CIOCOOHOCTH PA3IMYHBIX YY)KEPOIHBIX aMQUILIOWIOB TMIICHUIBI C MECTHBIMHU
COpTaM¥ MIICHUIIBI B YCIOBUSAX AmmiepoHa. Mcrnonbp3oBanue aM(pUILIONIOB, ITOJIYYCHHBIX B PE3yJIbTATES
OTJTAJICHHOW THUOpPUAM3AINH, B KAaueCTBE TE€HETHYECKOTO KCTOYHWKA WM JIOHOpAa MPH YIY4YIICHUU
TMIIICHUIIEI HAMHOTO TIPOIIIE, YeM MIPSIMOE CKPEIIMBAHKE MIICHUIIH C AUKOPACTYIINMHU BUAAMH, 9TO JIEIaeT
ux 6ornee ymoOHBIMU IJIS MPUBICUYCHHS B CEICKIIMOHHBIC PabOTHI B Ka4eCTBE MCXOTHOTO MaTepuana. B
XOJIe WCCIIEZIOBaHUS, B THOpUAM3AIMHM C TBEPAOW M MITKOW MIIEHWIeH, HaMH OBUTH HCIOJIB30BaHBI
qy>KEpOoAHble aM(UILIONIBl MIISHHUIBI, HECylIne TeHOMHBIH Martepuan 11 aukopacTymux BHAOB
3epHOBBIX (Elymus arenarius, Agropyron distichum, Agropyron intermedium, Agropyron scirpeum,
Agropyron elongatum, Agropyron ponticum, Hordeum chilense, Hordeum bogdani, Haynaldia villosa,
Secale segetale), 3 xotopeix 8 (E. arenarius, Ag. distichum, Ag. intermedium, Ag. scirpeum, Ag.
elongatum, Ag. ponticum, H. chilense n H. Bogdani (=Critesionbogdani)) BuepBble B A3epOaiikane
MPUBIICKATINCh B CKPCIIMBAHUS C TBEPIOW M MATKOW mineHuneld (copra TBepaoil mimeHunsl Capait u
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MSTKOH MIIEHUIBI AMIIEPOH). B HEKOTOPBIX THOPUIHBIX KOMOMHAIMAX MEXKIY Pa3HBIMH Uy>KEPOTHBIMH
aM(pUITIONIaMH U MECTHBIMU COPTaMH IIICHHUIIBI, KOTOPBIX MbI UCIIOJIB30BANM B KAUECTBE MCXOIHOTO
Marepuaia, HaONIoJalcs PEeUNPOKHBIA dPQEKT Mo MoKa3aTeIsiM 3aBSI3bIBAEMOCTH CeMsH. Tak, ObLIO
YCTaHOBJICHO, YTO TPU PEIMIIPOKHBIX CKPEIIMBAHUSX PA3IUYHBIX Iy KEPOTHBIX aM(PUILTOU/IOB TIIICHUIIBI
C MECTHBIMH COPTaMH TBEpAOH W MATKOW TMIICHHIIbI, MMOKA3aTelIH ycCIieXa 3aBsi3bIBAEMOCTH CEMSH B
KOMOMHAIUSX, TJe B KAYeCTBE KaK MaTEPUHCKOH, TaK U OTIIOBCKOW ()OPM HCIOIH30BAINCH aM(DUTLIOH I,
OKa3aJIuCh MPAKTHYECKU OJMHAKOBHIMH, & IO BBIMOJHECHHOCTH U KOH(PUTypaluu THOPUIBIX 3€PHOBOK,
OoJbIIIe BCEro OTIMYMINCH KOMOMHAIIUH, B KOTOPBIX 3@ OTIIOBCKHE PACTCHUS MPH CKPEIIMBAHUIX OBLIH
B3STHI aMPUILTONABL. VIcXoms w3 3TOro, THOPUIN3AIHOHHBIC pa0OTHI, IPOBOAUMBIC 10 CXeMe ampuniouo
X nwleHuya, KaKk W BO BceX paboTax MO OTHAJICHHOW TruOpuAM3aiuu, TPeOYIOT 00s3aTeabHOro
MPOBENICHHS PEIUNPOKHBIX CKPEIUBAHUN.

Knwuesvie cnosa: copma nwenuysvl, OuxKopacmyuiue 31aKu, aM@PURIOUObl, OMOAIEHHAA
2ubpuouzayus, 3a633b164eM0OCHb CEMAH

STUDY OF CROSSABILITY BETWEEN DIFFERENT WHEAT-ALIEN AMPHIPLOIDS AND
LOCAL WHEAT VARIETIES

RAHIM RAHIMOV*, GUNEL MUSAYEVA, AYBANIZ ALIYEVA,
MEHRAJ ABBASOV, SABINA MEHDIYEVA
Genetic Resources Institute of ANAS

This article highlights the results of a research work devoted to the study of crossability between
different wheat-alien amphiploids and local wheat varieties in the conditions of Absheron. The usage of
amphiploids as a genetic source for improving wheat is much easier than direct crossing of wheat with
wild species. For crosses with durum and bread wheat, we used wheat-alien amphiploids carrying the
genomic material of 11 wild species (Elymus arenarius, Agropyron distichum, Agropyron intermedium,
Agropyron scirpeum, Agropyron elongatum, Agropyron ponticum, Hordeum chilense, Hordeum bogdani,
Haynaldia villosa, Secale segetale), of which 8 (E. arenarius, Ag. distichum, Ag. intermedium, Ag.
scirpeum, Ag. elongatum, Ag. ponticum, H. chilense and H. bogdani (=Critesion bogdani)) for the first
time in Azerbaijan were involved in crossing with durum wheat variety Saray and bread wheat variety
Absheron. In some hybrid combinations between different wheat-alien amphiploids and local wheat
varieties, which we used as aninitial material, a reciprocal effect was observed in values of seed setting.
Thus, it was found that in reciprocal crosses of different wheat-alien amphiploids with local varieties of
durum and bread wheat, the success rates of seed setting in combinations where amphiploids were used as
both maternal and paternal forms turned out to be practically the same, and in terms of filling and
formation of hybrid seeds were most distinguished by the combinations in which amphiploids were taken
as the paternal formsin the crosses. Based on this, hybridization works carried out according to the
amphiploid x wheat scheme, as in all works on distant hybridization, requires mandatory reciprocal
Crosses.

Keywords: wheat variety, wild cereals, amphiploids, wide hybridization, seed setting
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I11. BIOKIMYA va FIZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 633.112.1:631.524.83

BECORILMO SORAITINDON ASILI OLARAQ ARPA BITKISININ
MOHSULDARLIQ VO BIOKIMYOVi GOSTORICILORININ DOYISMO
DINAMIKASI

COVAHIR HUSEYNOVA'*, SEVINC M. MOMMODOVA'2, HOQIiQOT HOSIMOVA?%, MOSMO
NOSRULLAYEVA', SEYFULLA HUSEYNOV?

1- AMEA Genetik Ehtiyatlar.]'nstitutu, AZ1106, Azadlig pr., 155, Baki, Azorbaycan;
2- Okingilik Elmi Tadqgiqat Institutu, AZ1098, Pirsagt qas., 2 Ne-li Sovxoz, Baki, Azarbaycan,
sevka_m@yahoo.com leila29-12-05@yandex.ru

Moaqalada, becarma soraitindon asili olaraq arpa sortlarimin mahsuldarhq vo biokimyoavi gostaricilo-
rinin doyismo dinamikasinin tadqiqinin naticalorindon bohs edilir. Arpa doninin yiiksok karbo-
hidrat vo orta ziilal migdarina malik oldugu iiciin qidalanma baximindan zanginliyini nazars
alaraq, iki forqli torpaqg-iqlim soraitindo (suvarma - Toartor Bolgo Tacriiba Stansiyas1 vo nomlikle
gismon tomin olunmus domys - Soki Dayaq Mantaqoasi) becorilon 15 arpa sortniimunasindo (10
adad H.nutans, 5 adad H.pallidium) mohsuldarhq vo donin biokimyavi gostoricilorinin tayini
standart iisullarla hoyata kecirilmisdir. Oyronilmis gostoricilorin doyismo dinamikasimin miiqa-
yisali tohlilino asason hor iki becorms soraitinds iimumoan ganaatbaxs olaraq, fiziki gostorici olan
1000 donin Kkiitlosi suvarma soraitinds 40,0-55,5 qr, nomliklo qismon tomin olunmus domys
soraitinda iso 38,1-51,0 qr intervalinda dayismisdir. Bu gostaricinin har iki becorms saraitinds orta
giymatlori arasindaki forq 3,4 qr olmusdur. Dandos ziilalin miqdar1 gostaricisi suvarma soraitinda
13,0%-15,0%, nomliklo qismaon tomin olunmus domyds soraitindo iso 13,8%-15,8% intervalinda
doyismisdir. Bu gostoricinin har iki becorma saraitinds orta qiymatlori miivafiq olaraq 14,3% vd
14,9% toskil etmisdir. Homginin tadqiq edilon niimunslords suvarma soraitinds nisasta miqdari
51,80%-64,70%, nomliklo qisman tomin olunmus domy? soraitinda isd 47,25%-60,00% intervalinda
dayismisdir. Bu gostaricinin har iki becorma saraitinds orta qiymatlari miivafiq olaraq 57,81% va
51,84% taskil etmisdir. Belsliklo, verilmis niimunslorin donindos ziilal va nisasta gostaricilori har iki
becormo soraitinds iimumon qonaatbaxs hesab edilo bilor. Belo ki, suvarma soraitindo mohsul-
darhq, 1000 dan Kkiitlasi va nisastanin miqdar yiiksak olan niimunslords ziilalim miqdar1 nisbaton
asagi olub, slverisli soraitdo dondo nisastanin daha nizaml, sksino nomlikls qismon tomin olunmus
domyo soraitindo iso namlik catismazhigi sobabindon ehtiyat qida maddslorindon nisastamin daha
nizamsiz toplandig ils izah oluna biloar.

Acar sozlor: arpa, sort, dan, ziilal, danin keyfiyyati, mahsuldarliq

GIRIS

Arpa qodim zamanlardan okilmoklo, yayilmasi vo kond tosorriifat1 istehsalinda istifadosino
goro universal bitkidir. Arpa, modenilosdirildikdon sonra, asason orzaqliq taxildan yem vo
pivalik taxila ¢evrilmis godim bitkidir (Kumari, Kotecha, 2015).

Arpa (Hordeum vulgare L.) taxillar (Gramineae L.) fasilosinin Hordeum L. cinsino monsub
olub, dunyada gargidali, diiyii vo biigdadan sonra dordiincii yeri tutmaqla bdyiik ohomiyyoto
malik donli-taxil bitkisidir (Sandhu et al., 2016).

Arpa Hordeum L. cinsi 30 novii ohato edir. Siinbiillorinin qurulusuna goro arpa — iki corgoli
va ¢ox coargolilora boliiniir. Arpa bitkisinin yiiksok mohsuldarligi {i¢iin lazimi becormo todbirlori
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vaxtli-vaxtinda hoyata kegirilmoli, optimal sopin miiddoti vo normalar1 tomin edilmolidir. Arpa
toxumunun ciicormasi tigiin tolob edilon optimal temperatur rejimi 22-26C arasindadir. Payizliq
bugda ilo miigaisado payizliq arpa monfi temperatura - qisa ¢ox davamsizdir.

Arpa shamiyyatli donli taxil bitkisi olmaqla orzaq, yem vao texniki mogsadlor ii¢lin becarilir.
Onun donindan yarma vo un hazirlanir. Arpa doninin torkibinde 12% ziilal, 5,5% selliiloza, 58-
64% nisasta, 2,1% yag, 13% su, 2,8% kiil olur. Arpa doninin 1 kg-1 1,2 yem vahidins barabardir.

Qlobal arpa istehsalinin toxminon 2%-1 qida kimi istifade olunur (Gupta et al., 2010).

Arpa yliksok karbohidrat, orta ziilal miqdarina, yiiksok pohriz lifi torkibino, xiisuson do f-
gliikan, fosfor vo kalium monboyi oldugu {i¢iin insan qidasi baximindan zongindir (Kumari,
Kotecha, 2015). Arpa doni, ziilal, nisasta vo amintursulart ilo zongin oldugundan qiivvali
yemlorin hazirlanmasinda osas komponentlordon biridir.

Azorbaycanda istehsal olunan arpa daha ¢ox heyvandarliq vo qusculuqda yem, yarma vo
piva istehsalinda xammal kimi istifado olunur. Arpa payizliq donli bitkilor arasinda tez yetiskon-
liyino, bugda vo covdara nisboton soyuga davamsizligina, quraqliq ve istiyo davamliligina,
yuksok ekoloji plastikliyino osason miixtolif torpag-iqlim soraitinds becorilir.

Arpa kompleks istifado olunan yiliksokmohsuldar orzaq bitkisi olmaqla, doninin keyfiyyat
gostaricilori kimi ziilal (lizin, triptofan) vo nisastanin miqdar1 da ohomiyyatlidir. Arpanin
kimyavi torkibinin dyronilmasi, texnoloji analizlorinin aparilmasi zamani alinan naticalor piva
sonayesino vo yem istehsalina yararli niimunolorin se¢ilmosinds osas rol oynayir.

Yem iiciin xtisusi texnoloji islomlors yararli, arzaq yarmasi {igiin iso daha yiiksak keyfiyyatli
arpa sortlarindan istifado edilmosi ndqteyi nozorindon genis ¢esiddo arpa sortlarinin yaradilmasi
vacib mosalolordon biridir. Iki vo ¢ox cargoli arpa kolleksiyasmin miixtolif becormo soraitindo
Oyronilmosi, on gqiymotli forma va sortlarin miioyyonlogdirilmasinoe imkan verir. Bu baximdan
arpa seleksiyanin asas problemlorindon biri, ilk ndvbods lizin olmaqla, avezolunmaz amintur-
sular torkibi yaxsilasdirilmig ziilal miqdarinin artirilmasi hesabina, don keyfiyystinin xiisuson
do yem dayarinin artirilmasidir. Seleksiya problemlorinin miivaffaqiyyatli hallinds ilkin mate-
rialin elmi cohotdon osaslandirilmis se¢imi boyiik rola malikdir. Arpa seleksiyanin miiasir
moarhalasinda xastaliklora qars1 - toz siirma, yarpaq lokaliliyi, kdk ¢iirtimolori, stress amillori
(quraqliq, saxta) vo daha qiymaotli keyfiyyot komponentlorinin davamliliq donorlar1 vo etibarli
monbolorinin ¢atismazligl daha ¢ox hiss olunur.

Bitkinin uygunlasmasi kond tosorriifatina potensial zororin azaldilmasinda miihiim rol oyna-
digindan bitki miixtolifliyi iqlim doyisikliyino vo prognozlasdirilmasi ¢otin olan doyisikliklors
davamlilig1 artira bilor. Buna goro do, mohsul formalasmasi {i¢iin kritik hava parametrlorino
cavab veracok movcud sortlar dasti daxilinds kifayat qader miixtoliflik olmalidir (Hakala et al.,
2012).

Sortun genotipik xiisusiyyatlori vo becorms soraiti don mohsuldarligi vo onun keyfiyyotino
tosir edon osas amillor olub, sabit don mohsuldarlig1 yeni bitki sortlarinin se¢ilmasinds miihiim
ohomiyyot kosb edir. Arpanin don mohsuldarligi vo keyfiyyoti genis hodds doyison miixtolif
amillorin tasirino moaruz qalir.

Odobiyyatda il x sort qarsiligl alagasinin don moahsulu va ziilal miqdarina shomiyyatli tosiri
oldugu halda, natura kiitlosi, 1000 don kiitlosi vo don xiisusiyyotlorino tosirinin miisahido
edilmomasi hagda malumatlar mévcuddur (Kilic et.al., 2010).

Arpanin ziilal torkibi becormo soraitindon (yagintilar vo temperatur) ¢ox asili oldugundan
seleksiya vo segcma yolu ilo otraf miihit tasirindon az doyiskon olan yiiksok don mohsuldarlig1 vo
natura kiitlasi, asag1 (pivalik arpa) ziilalli vo ya yiiksok (yemlik arpa) ziilal vo nisasta torkibli arpa
sortlarinin yaradilmasi istigamatindo kompleks todqiqatlar aparilmasi baximindan miixtalif yer
vo ya illordo aparilan eksperimental ¢ol todqgiqatlart miivafiq qiymotli sort vo ya hibrid xotlori
miioyyon etmayo imkan verir.

Sahods becormo soraiti biotik vo abiotik miihit doyigonlorinin kombinasiyasindan ibaratdir
(Kren et al., 2014).
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Mohsuldarliq vo onun sabitliyi, eloco do don keyfiyyoti tosarriifatlar {i¢iin boyiik shomiyyot
kasb edir (Kolodinska-Brantestam et al., 2014; Tamm et al., 2015).

Arpa bitkisi xilisusilo kollanma dovriindo istiliyo vo su c¢atismazligina hossasdir ki, bu
dévrdoki su quthgr noticesinde bir m* sahodo olan kollanma vo siinbiil saylarinda daha ¢ox
azalma miisahido olunur (Raisanen, 2017).

Tezyetiskonliyi vo quraqliqgdan qagmasina gors arpa bitkisinin suvarma suyunun nisbaton az
oldugu yerlordo becarilmaosi tévsiys olunur.

Arpa Olkomizds on genis yayilmis donli yem bitkisi olub, hor il onun okin sahasi
genislondirilir, ki, bu da heyvandarligin inkisafinda boyiik shomiyyat kasb edir. Bu bitkinin okin
sahasi ilo yanasi, mohsuldarliginin artirilmasi da zaruri sortlordondir. Respublikamizda arpanin
becorilmaosi iigiin olverisli sorait olsa da, ayri-ayr illorde iglim amillorinin koskin doyigsmosi onun
mohsuldarliginin asagi diismosing sobab olmusdur (Novruzlu, 2013).

Arpa bitkisi genis istifado edildiyindon onun biitiin vegetativ vo generativ organlarinin
biokimyavi analizlorinin aparilmasi bdyiik shamiyyat kasb edir.

Todgigatin maqgsadi iki vo alticorgoli arpalara (Hordeum Vulgaare L.) aid niimunalordon
golocokdo seleksiya prosesindo istifado etmok mogsadilo becorilmo soritindon asili olaraq
biokimyovi gostaricilorin dyronilmasi olmusdur.

MATERIAL VO METODLAR

Tadqiqat igindo 15 arpa (10 niimuns - H.nutans, 5 niimuns - H.pallidium) sortniimunasin-
don istifado edilmisdir.

Okingilik Elmi Todqiqat Institutunun Tortor Bélgo Tocriiba Stansiyas: (BTS) — suvarma va
Soki Dayaq Montogosi (DM) — qgismon tomin olunmus domyo soraitlorindo 2019-2020-ci
vegetasiya ilindo bdlgolordo arpa okinlori {iglin optimal sopin miiddsti (oktyabrin II-III
ongiinliiyil) vo normasinda (hektara 3 milyon ciicors bilon don), har biri 1 m” sahali loklords okin
apartlmigdir. Sopindon 10-12 giin sonra kiitlovi clicortilor omolo golmisdir. Vegetasiya dovriindo
miivafiq fenoloji miisahidolor aparilmis, niimunolor xostolikloro davamliligina géro giymotlon-
dirilmislor. Tam yetigmo marhalasinds y1gim aparilmis vo niimunalar biokimyavi analizlar iigiin
hazirlanmisdir.

Sortniimunalords 1000 donin kiitlosi, mohsuldarliq standart {isulla toyin edilmisdir (Musayev
va b., 2008). Dondo azotun miqdart Kjeltek™8200 FOSS firmasmin istehsali olan “Auto
Distillation Unit” cihazinin komokliyi ilo modifikasiya olunmus Keldal mikrometodu ilo toyin
olunmusdur. Azotun qiymaotini ziilala ¢evirmoak iiclin Nx6,25 omsalindan istifado olunmusdur
(ITneuikos, 1976).

Xammalda nisastanin miqdar1 Evers metodu (polyarimetrik {isul) vasitasilo toyin edilmisdir
(Poxnos, 2016). Biitiin analizlor {i¢ tokrarda sabit nomlik osasinda aparilmig, becormo
soraitindon asilt olaraq todqiq edilon arpa niimunslorinin mohsuldarliginin donin biokimyavi
gostaricilari ilo korrelyativ alaga SPSS 16.1 proqramui vasitasi ilo toyin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Kond tosorriifatinda yiiksok vo keyfiyyotli mohsul istehsali iiglin becormo soraitino uygun
sortun se¢ilmasi xiisusi shomiyyat kosb edir.

Don keyfiyyati, asason sortun genotipindon vo becormo soraitindon asilidir (Hasonova,
2015).

Odobiyyat molumatlarina goro miixtalif ekoloji soraitlordo genotiplorin aqronomik vo don
keyfiyyati gostoricilorinin sabitliyi arpa sortunun becorilmosinin tovsiyasi ligiin ¢ox vacibdir
(Bleidere et al., 2020).

Hava soraitindon, suvarilmasindan asili olaraq, eyni niimiinslordo, nigasta vo ziilal gostarici-
lorinin miixtalif olduguna aid adobiyyat molumatlari mévcuddur (Petcu et al., 2019).

Yuxarida qeyd edilonlori nozors alaraq Okingilik Elmi Todgiqat Institutunun Tortor BTS -
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suvarma vo Soki DM - qismon tomin olunmus domyo soraitlorindo becotilmis arpa
niimunalorindo mohsuldarliq (mohsuldar kollanma, 1000 donin kiitlosi vo 1m*-don don mohsulu)
vo biokimyovi gostoricilor (ziilal vo nisastanin miqdar1) miigayisoli sokildo todqiq edilmis,
noticolor miivafiq olaraq Cadval 1 vo 2-do verilmigdir.

1000 donin kiitlosi donin iriliyindon asili olan gostorici kimi don iri olduqca yiiksok olur.
Ehtiyat qida maddslorinin zonginliyi, eyni donds, 1000 donin kiitlo gostericisi va oOlgiisii ilo
olagodardir (Wang et al., 2019).

Cadval 1-don do goriindiiyii kimi, fiziki gdstorici olan, 1000 donin kiitlosi suvarma soraitindo
40,0-55,5qr intervalinda doyismoklo, miivafiq olaraq on asag gostorici H.pallidum 20/3
nliimunasinds (40,0 qr), on yliksok gostarici iso H.pallidum 20/5 niimunasindos (55,5 qr) miisahido
edilmisdir. Homginin 1 m?-dan don miqdarina gdro mohsuldarliq vo arpa bitkisinde osas
gostaricilordon olan mohsuldar kollanma da tayin edilorok, miivafiq olaraq bu gostaricilarin 630-
800 gr vo 5-7 adad intervalinda doyisdiyi askarlanmisdir.

Cadval 1
Suvarma saraitinda becarilon arpa niimunslorinin mahsuldarhq va
biokimyavi gostaricilori (2019-2020-ci mévsiim ili, Tortor BTS)

Ne | Niimunanin adi 1000 donin Mbohsuldarhq, | Mahsuldar | Ziilal, % | Nisasta,%
kiitlasi, qr q/m’ kollanma,
adad

1. | Hnutans 20/1 43,6+0,34 680+0,51 5 15,0 54,20
2. | H.nutans 20/2 48,7+0.41 720+0,48 6 14,3 58,28
3. | H.nutans 20/3 47,3+0,51 700+0,55 6 14,6 58,80
4. | H.nutans 20/4 49,9+0,37 750+0,34 5 13,9 58,89
5. | H.nutans 20/5 55,5+0,41 800=+0,44 7 13,0 64,70
6. | H.nutans 20/6 45,7+0,41 690+0,44 7 14,8 58,28
7. | Hnutans 20/7 55,3+0,37 730+0,51 5 13,7 58,15
8. | H.nutans 20/8 54,3+0,34 760+0,37 5 13,9 60,11
9. | H.nutans 20/9 53,6+0,44 770+0,41 6 14,3 60,11
10. | H.nutans 20/10 47,1+0,55 7104+0,31 5 14,3 58,80
11. | H.pallidum 20/1 44,4+0,34 700+0,31 7 15,0 57,49
12. | H.pallidum 20/2 42,7+0.41 720+0,44 6 15,0 56,70
13. | H.pallidum 20/3 40,0+0,37 650+0,34 6 15,0 52,23
14. | H.pallidum 20/4 55,1+0,55 700+0,55 7 13,9 58,60
15. | H.pallidum 20/5 49,3+0,34 630+0,37 5 14,6 51,80

Orta 48,8 714 6 14,3 57,81

Ziilal miqdar1 digor donli-taxil bitkilorindaki kimi arpada da vacib gdstaricilorden olub, arpa
ziilalinda biitiin avozolunmaz amin tursulari, asason lizin va triptofan tistiinliik toskil edir. Dondo
ziilal miqdarinin toyini noticesinde on asagi gostorici H.nutans 20/5 (13,0%) vo on yiiksok
gostorici 1so H.nutans 20/1 (15,0%), H.pallidum 20/1, H.pallidum 20/2 va H.pallidum 20/3
nliimunslorindo miisahido edilmisdir ki, bu da 6z ndvbosindo orta gostariciys (14,3%) nisbaton
koskin forq hesab edilmir.

Verilon niimunolords nisasta miqdarina goro on asag1 gostorici 51,80% (H.pallidum 20/5),
on yiiksok gostorici iso 64,70% (H.nutans 20/5) olmus va orta (57,81%) rogomdon 6,0% az,
6,89% cox olaraq farqlonmislor. DUST-o goro donds nisasta miqdarinin 60-68% arasinda olmasi
mogbul heab edilir ki, bu da ekstraktivliyin migdari ilo s1x1 alagolidir.

Suvarma soraitinde becorilon niimunalards 1000 don kiitlosine gora orta gostarici 48,8 qr
olmugdur ki, bu da nomliklo gismon tomin olunmus domyo soraitindo miivafiq gostoricinin
qiymatindan (45,4 qr) 3,4 qr artiqdir. Nomlikls gismon tomin olunmus domya soraitinds 1000
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don kiitlosi gostoricisi 38,1-51,0 qr intervalinda doyismis, miivafiq olaraq on asagi gostorici
H.pallidum 20/2 (38,1 qr), on yiiksok gostorici iso H.nutans 20/2 (51,0 qr) niimunslorindo
miisahids edilmisdir. (Cadval 2). Homginin 1 m*-dan don miqdarina gérs mohsuldarlig1 vo arpa
bitkisindo asas gostaricilordon olan mohsuldar kollanma say1 da toyin edilorok, miivafiq olaraq
bu gostoricilorin 370-480 qr vo 3-4 odod intervalinda doyisdiyi askarlanmigdir.

Cadval 2
Qismon tomin olunmus domys saraitinds becarilon arpa nilmunslorinin mahsuldarhq
va biokimyavi gostaricilari (2019-2020-ci movsiim ili, Soki DM)

1000 donin | Moahsuldarhq, | Mahsuldar | Ziilal, | Nisasta,%
Ne Niimunonin ad1 kiitlasi, qr q/m’ kollanma, %
adad

1. | H.nutans 20/1 49,4+0,58 390+0,44 3 14,8 60,00
2. | Hnutans 20/2 51,0+0,30 430+0,61 3 15,6 55,31
3. | Hnutans 20/3 44,1+0,44 410+0,37 4 14,9 48,30
4. | H.nutans 20/4 45,9+0,51 430+0,37 4 14,6 52,00
5. | H.nutans 20/5 42,7+£0,61 480+0,37 4 14,8 49,45
6. | H.nutans 20/6 43,2+0,37 390+0,55 4 14,5 54,75
7. | Hnutans 20/7 48,1+0,44 420+0,51 3 14,9 56,31
8. | H.nutans 20/8 49,1+0,48 460+0,41 3 13,8 48,00
9. | H.nutans 20/9 44,3+0,55 450+0,44 4 15,0 47,45
10. | H.nutans 20/10 41,5+0,30 420+0,34 4 14,9 51,05
11. | H.pallidum 20/1 49,5+0,34 390+0,58 3 15,8 52,10
12. | H.pallidum 20/2 38,1+0,41 410+0,55 4 15,5 49,50
13. | H.pallidum 20/3 38,9+0,44 380-+0,30 4 14,8 51,55
14. | H.pallidum 20/4 49,0+0,48 400+0,41 3 14,9 54,60
15. | H.pallidum 20/5 46,1+ 0,44 370+0,37 3 15,3 47,25

Orta 454 415 4 14,9 51,84

Soki DM-ds qoyulmus tocriibolords donds ziilalin miqdart gdstericisino gora orta qiymat -
14,9 % toskil etmis, minimum qiymot H.nutans 20/8 (13,8%), maksimum qiymot iso H.pallidum
20/1 (15,8%) niimunslorindos olmusdur. Nomliklo gismon tomin olunmus domys soraitindo
becorilmis miimunolordo nisasta miqdarina goro on asag1 gostorici 47,25% (H.pallidum 20/5),
on yliksok gdstarici ise 60,00% (H.nutans 20/1) toskil edarak, orta rogomdon (51,84%) miivafiq
olaraq 4,59% az vo 8,16% ¢ox olmusdur.

Beloliklo, goriindiiyili kimi todqiq olunmus niimunslorin doninds ziilal vo nisasta gostorici-
lori hor iki becormo soraitindo timumaon gonaatboxs hesab edilo bilor. Belo ki, suvarma soraitindo
mohsuldarliq, 1000 don kiitlosi vo nisasta miqdar1 yiiksok olan niimunslords ziilal miqdari
nisbaton asagi olub, olverisli soraitdo dondo daha nizamli siirotdo nigasta toplandigini, oksino
nomliklo qismon tomin olunmus domys soraitindo iso nomlik ¢atismazligi sobabindon ehtiyat
gida maddolorindon nisastanin toplanmasiin daha nizamsiz getdiyi goriiniir. Becormo sorait-
lorindon asili olaraq todqiq edilon arpa niimunslorinin mohsuldarli§i vo donin biokimyovi
gostaricilori arasinda korrelyativ slago do toyin edilmisdir (Cadval 3, 4).

Cadvol 3-don goriindiiyii kimi dondo ziilalin migdar1 ilo 1000 donin kiitlosi r=-0,536", don
mohsuldarligi r=-0,554" vo dondo nisastanin miqdari r=-0,605 arasinda tors miitonasib asililiq
méveuddur. Dondo nisastanin miqdart ilo den mohsuldarhgi =0,917" vo mohsuldar kollanma
r=0,339 arasinda diiz miitonasib, 1000 donin kiitlasi ilo mohsuldar kollanma arasinda r=-0,453
tors miitonasib asililiq movcuddur. Bu da onu gostorir ki, suvarma soraitindo becorilon arpa
niimunslorindo don mohsuldarligi, nisasta migdart vo 1000 donin kiitlosi artdiqca dondo ziilalin
miqdari, mohsuldar kollanma say1 artdiqca iso donlor nisbaton xirda oldugundan 1000 donin

70



AMEA Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild X, N 2 (2021)

kiitlosi azalir, don mohsuldarligi, mohsuldar kollanma say1 ¢ox olduqgca yaxsi dolmus donlordo

nisastanin miqdari artir.

Cadval 3

Suvarma soraitindo becarilon arpa niimunalorinin mahsuldarhgi v donin
biokimyavi gostaricilari ilo korrelyasiya amsallar

Gostaricilor Min danin kiitlasi,| Moahsuldarhq, Mbahsuldar Danda ziilalin
q q/m’ kollanma, ad. miqdari, %
Min danin kiitlasi, q 15
Mohsuldarhq, q/m’ 0.104
Mbohsuldar kollanma, ad. -0.453 0.112
Doandb ziilalin migqdari, % -0.536" -0.554" 0.093
Nisasta, % 0.151 -0.917" 0.339 -0.605"

*.0.05 ehtimallilhq saviyyasinds etibarhdir, **.0.01 ehtimallihq saviyyasinds etibarhdir.

Cadval 4-don goriindiiyli kimi nomlikls qismaen tomin olunmus domyas soraitinds becarilon
arpa niimunolorinds donds ziillalin miqdart ilo don mohsuldarligi r=-0,825"", dondo nisastanin
miqdari =—0,770** vo 1000 donin kiitlosi r=-0, 303 arasinda tors miitonasib, dondo nisastanin
miqdari ilo don mohsuldarligi arasinda 1=0,912"" iso diiz miitonasib asililiq méveuddur.

Cadval 4
Nomlikls gismon tomin olunmus domyad saraitinds becarilon arpa niimunalarinin
moahsuldarh@: vo donin biokimyavi gostaricisalori ilo korrelyasiya amsallar

Gostoaricilor Min donin | Mohsuldarhq,| Moahsuldar Dand» ziilalin
kiitlasi, q q/m’ kollanma, ad. miqdari, %
Min danin kiitlasi, q 15
Mbshsuldarhq, q/m2 0.379
Mbshsuldar kollanma, ad. -0.855" 0.212
Dands ziilalin miqdari, % -0.303 -0.825" -0.223
Nisasta, % 0.494 0.912" -0.053 -0.770"

**,0.01 ehtimallihq soviyyasinda etibarhdir.

Homg¢inin 1000 donin kiitlasi ilo mohsuldar kollanma arasinda r=—0,855** tors, don mohsul-
darligr r=0,379 vo dondo nisastanin miqdar1 r = 0,494 arasinda iso diiz miitonasib asililiq
movcuddur. Bu da onu gostorir ki, nomliklo gqismon tomin olunmus domys soraitinds becarilon
arpa niimunolorindo don mohsuldarligi, nisasta miqdar1 vo 1000 donin kiitlosi artdigca dondo
ziilalin miqdar1, mohsuldar kollanma say1 artdigca donlor nisbaton xirda oldugundan 1000 donin
kiitlasi azalir vo don mohsuldarligi artdigca dondos nigastanin miqdari artir.

Beloliklo, suvarma soraiti iictin H.nutans 20/1, H.nutans 20/6, H.pallidum 20/1 vo
H.pallidum 20/2, nomliklo gismon tomin olunmus domyo soraiti igiin iso H.nutans 20/2,
H.nutans 20/5, H.nutans 20/9 vo H.nutans 20/10 sortniimunslori daha yiliksok mohsuldarliq vo
zlilala malik yeni arpa sortlarinin yaradilmas {i¢iin valideyn kimi istifads oluna bilor.

NOTICOLOR
- Todgigat obyektlorinin Syronilmis gdstoricilorinin doyismo dinamikasinin miiqayisali
tohlilino osason hor iki becormo soraitindo iimumon gonaotboxs olaraq, fiziki gdstorici - 1000
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donin kiitlosi suvarma soraitindo 40,0-55,5 qr, nomliklo gismon tomin olunmus domys soraitindo
iso 38,1-51,0 gr intervalinda doyismisdir. Bu gostoricinin  hor iki becormo soraitindo orta
qiymatlori arasindaki forq 3,4 qr olmusdur.

- Mohsuldarliq va arpa bitkisindo asas gostoricilordon olan mohsuldar kollanma miivafiq
olaraq suvarma soraitindo 630-800 qr vo 5-7 odod, nomliklo gismon tomin olunmus domyo
soraitindo iso 370-480 qr vo 3-4 odad intervalinda doyismisdir. Bu gostoricilorin hor iki becormo
soraitindo orta qiymotlori arasindaki forq 299 qr vo 2 adod olmusdur.

- Doando ziilalin miqgdar1 gostaricisi suvarma goraitindo 13,0%-15,0%, nomliklo gismon tomin
olunmus domyo soraitindo iso 13,8%-15,8 % intervalinda doyismisdir. Bu gdéstoricinin hor iki
becorma soraitindo orta qiymotlori miivafiq olaraq 14,3 % vo 14,9 % toskil etmisdir.

- Homginin todqiq edilon niimunslords suvarma soraitinds nisasta miqdart 51,80%-64,70%,
nomliklo gismon tomin olunmus domyo soraitinds iso 47,25%-60,00% intervalinda doyismisdir.
Bu gdstaricinin hor iki becorms soraitindo orta qiymatlori miivafiq olaraq 57,81% vo 51,84%
toskil etmisdir.

- Becormo sgoraitinin tosiri altinda todqiq edilon gostoricilorin doyismo dinamikasinin
miixtalif dorocade variasiyasina baxmayaraq, timumi asililig ganunauygunluqlari miisahids
olunur.

- Suvarma soraiti liglin H.nutans 20/1, H.nutans 20/6, H.pallidum 20/1 vo H.pallidum 20/2,
nomliklo gismon tomin olunmus domyas soraiti {igiin iso H.nutans 20/2, H.nutans 20/5, H.nutans
20/9 va H.nutans 20/10 sortniimunalori daha yliksok mohsuldarliq vo ziilala malik yeni arpa
sortlarinin yaradilmasi {i¢iin valideyn kimi istifads oluna bilor.
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JAAHAMUKA U3MEHEHUA YPOXKAMHOCTH U BUOXUMHYECKHX MHOKA3ATEJIEH
PACTEHUU AYMEHS B 3ABUCUMOCTHU OT YCJIOBUU BBIPAIIIMBAHUSA

JIPKABAXUP I'YCEMHOBA'*, CEBUH/’K M. MAMEJOBA'?, XATUT'AT TAILIMMOBA?,
MSICMA HACPYJIJIAEBA', CEU®YJIJIA T'YCEMHOB?
1- Hayuno Hccneoosamenvcruii Uncmumym 3emnedenus,
2-Uncmumym I'enemuueckux Pecypcoe HAHA

B crathe oOcyxmaroTcsi pe3yibTaThl HCCICNOBAHUS OUHAMHKH H3MEHEHUS YpPOXAaWHOCTH U
OMOXMMHUYECKHX ITOKa3aTenell COPTOB SUYMEHS B 3aBUCHMOCTH OT YCJIOBHH BbIpamuBaHus. [IpuHnmas Bo
BHUMAaHUE, YTO SYMEHb OOraT MUTATEJbHBIMHU BEILECTBAMU 33 CUET BBICOKOIO COJEPKAHUS YITIEBOIOB U
yMepeHHOro coaep:xkanus Oenka B 3epHe, y 15 coptoB (10 - H.nutans, 5 - H.pallidium) BBIpaIlieHHBIX B
JIBYX Pa3IMYHBIX MOYBEHHO-KIMMAaTHUECKHX YCIOBHAX (opomieHue - Teprepckas 3oHanmbHas OmbITHAS
Craanmst u obecniedeHnas 6orapa — lllekunackas Omoprast CtaHIs) OBIIH IPOBEICHBI AaHAN3HI ypOXKaii-
HOCTH W OMOXMMHYECKHX TOKa3aTesedl ctaHgapTHeIMA Metonamu. COTrJIacCHO CpaBHUTEIHHOMY aHAIIN3Y
JUHAMHUKa U3MEHEHUs HCCIEeNyeMBbIX IMOKa3aTelield, B 000MX YCIOBUSIX BO3AEJbIBAaHHA ObLIa B IIEJIOM
YAOBJIETBOpHUTEIbHAS, (hr3ndecKuil mokazarens - Macca 1000 3epen mensiace B npenenax 40,0-55,5t B
YCIOBHSIX opolieHns W B mpeaenax 38,1-51,0r B ycioBmsax obecriedeHHoOU Oorapbel. Pasmuma Mexmy
CpPeIHHMMH 3HAYEHUSMH OTOrO TOKazarens B OOOHMX YCIOBHSX BO3JENbIBAHUS cocTaBuia 3,4 T.
Conepxanue Oeinka B 3epHE M3MeHsUIOCh B mpenenax 13,0-15,0% B ycnoBHSX OpOLICHHS M B Mpeaenax
13,8-15,8% B ycnoBusix obecredenHoit 6orapsl. CpemHue 3Ha9e€HUS 3TOTO TIOKa3aTems B 000UX YCIOBHAX
BeIpamuBanus coctaBwm 14,3% u 14,9% coorBercTBeHHO. Takke colepkaHWe Kpaxmalia y
uccienyeMblx obpasmax MeHsutoch B mpenenax 51,80%-64,70% B ycloBHSAX OpOIICHHS M B MpeAenax
47,25%-60,00% B ycnoBusx oOecrieueHHOH Oorapsl. CpenHue 3HAYEHHS STOrO IOKas3aTelst B 000HMX
YCIOBUSX BBIpamuBaHus coctaBmwim 57,81% u 51,84% cootBercTBenHo. TakuMm o6pazom, coiepxaHue
Oemnka 1 Kpaxmala B 3epHE JaHHBIX 00pa3LOB MOKHO CUUTATh B LIEJIOM yIOBJIETBOPUTEIBHBIM ITPH 000HX
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YCIOBUSIX BBIpaniuBaHus. Takum o0pa3oM, 00pasibl C BBICOKOW ypokaiiHOCThI0, Maccoi 1000 cemsiH u
BBICOKMM COJEPXKaHHEM Kpaxmaja NpH OPOILEHHHM HMMEIH OTHOCHTEIbHO HHU3KOE COZICp)KaHHe Oelika,
KpaxMaJl HaKaruIMBaJICsl ¢ OoJiee PeryJIspHON CKOPOCTBIO TIPU OJIATOTNPHUSITHBIX YCIOBHSX, @ HAKOIUICHHUE
3a[laCHOT'0 MUTATENbHOTO BEMIECTBAa Kpaxmana Obuto Oojiee HEpaBHOMEPHBIM M3-3a HEJOCTAaTKa BJIAard B
YCJIOBHH 00€CTIeueHHO# O0oTaphl.

Knrouegwle cnosa: aumens, copm, 3epHo, 6e10K, KAUECHE0 3ePHA, YPOIHCATHOCHLb

DYNAMICS OF CHANGE IN YIELD AND BIOCHEMICAL INDICATORS OF BARLEY
PLANT DEPENDING ON CULTIVATION CONDITIONS

JAVAHIR HUSEYNOVA'*, SEVIN] MAMMADOVA'?, HAGIGAT HASHIMOVA?,
MASMA NASRULLAYEVA!, SEYFULLA HUSEYNOV?
1-Research Institute of Croup Husbandry, 2-Genetic Resources Institute of ANAS

The article discusses results of the study in dynamics of changes for yield and biochemical
parameters of barley varieties depending on growing conditions. Due to the high carbohydrate and
medium protein content and high nutritional value, the 15 barley varieties (10 - H.nutans and 5 -
H.pallidium) were grown in two different soil-climatic conditions (irrigation - Terter Regional
Experimental Station and supply rainfed - Sheki Base Station) and analysis of yield and biochemical
parameters were carried out by standard methods. According to the comparative analysis of the dynamics
forthe studied indicators change, in both cultivation conditions it was generally satisfactory, the physical
indicator - 1000 kernel weight changed within the range of 40.0-55.5g under irrigation and in the range of
38.1-51.0g under supply rainfed conditions. The difference between the average values of this indicator in
both cultivation conditions was 3.4 g. The protein content in the grain changed within the range of 13.0%-
15.0% in irrigation, and in the range of 13.8%-15.8% in supply rainfed conditions. The average values of
this indicator in both cultivation conditions were 14.3% and 14.9%, respectively. Also, the starch content
in the studied samples changed within the range of 51.80%-64.70% under irrigation, and in the range of
47.25%-60.00% under supply rainfed conditions. The average values of this indicator in both cultivation
conditions were 57.81% and 51.84%, respectively. Thus, the protein and starch content of the grain in the
given samples can be considered as generally satisfactory under both cultivation conditions. Thus,
samples with high yield, 1000 kernel weight and high starch content under irrigation had a relatively low
protein content, starch accumulated at a more regular rate under favorable conditions, and starch
accumulation as reserve nutrients was more irregular due to lack of moisture in supply rainfed conditions.
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QURAQLIQ VO SORANLIQ SORAITINDO HEKSAPLOID VO
TETRAPLOID BUGDA NOVMUXTOLIFLIKLORINO AID
NUMUNOLORDO FOTOSINTETIK AKTIVLIK

ZiYADO iBRAHIMOVA*, SOFiQO HACIYEVA, GULSAD HOSONOVA,
XOYALD ABISOVA, RAMIZ OLIYEV

AMEA Genetik Ehtiyatlar Institutu, AZ 1106, Azadhq pr., 155, Baki §., Azorbaycan Respublikast
ziyade.ibrahimova@gmail.com

Yarpaqlarinda xlorofil a, b, (a+b), a/b gostoricilari vo karotinoidlorin qatih@inin dayismasina gora
oyronilon yumsaq bugdanin (Triticum aestivum L.) 16 névmiixtalifliyindon 31 niimuna va 2
standart sort - Aran va Bezostaya 1 vo bark bugdanin (7riticum durum Desf.) 14 novmiixtalifliyino
aid 31 niimunds vo 2 standart sortda (Qarabag va Barakatli 95) quraqliq vo duzluluq streslorina
davamliliq daracalari tayin edilmisdir. Yumsaq vo bark bugda genotiplorinin duzluluq va quraqhq
streslorino davamlilig: ilo xlorofilin qatihig arasindaki slagoni dyroanmok iiciin Genetik Ehtiyatlar
Institutunun aciq tarla sahasindon toplanmis tocriiba variantlarimin yuxari yarus yarpaq
niimunalori gotiiriilmiis vo laboratoriya soraitindo davamliliq haddins uygun duz vo quraqhq stresi
verilmisdir. Stres amillor olaraq, 14 atm NaCl va 20 atm. saxaroza mohlullarindan istifads
edilmisdir. Spektrofotometrds (UV-3100 PC) xlorofilin optiki sixhigi 665 nm (XI a) va 649 nm (XI
b), karotinoidlorin optiki sixhig: iss 450 nm dal@a uzunluqlarinda 6l¢iilmiisdiir. Quraqhgmm bugda
niimunoslorind daha ¢ox monfi tasir etmoasi agkar edilmisdir. Boyiimokds olan bazi niimunalords
stres zamam fotosintetik pigmentlorin migdarmin artmasi miivaqqati xarakter dasiyir, ciinki su
defisiti artdiqca sonraki fazalarda pigmentlorin miqdarinda kaskin azalma bas verir. Xlorofil vo
karotinoidlorin qatihgindaki dayisikliklora gore todqiq edilon yumsaq bugda niimunslorindan var.
erythrospermum K-31, var. miltrum k-6, var. lutescens k-29, var. barbarossa k-45, var. murinum k-
71, var. ferrugineum Kk-12,bork bugda niimunalorindan var. murciense k-17, var. hordeiforme k-5,
var. murciense k-64 tacriiba variantlarim biitiin parametrlor iizro quraqliq vo soranhq stres
amillorina qars1 davamh hesab etmak olar.

Acar sozlor: bugda, quraqlq, duz, xlorofil, karotinoid

GIRIS

Bugda ¢ox miihiim taxil bitkisi olub, Yer kiirosi ohalisinin oksoriyysti liglin osas orzaq
kulturasidir. Diinyanin hor torofinds 80-don ¢ox 6lkads bugda becarilr. XX-ci asrdon baslayaraq,
osas qidasi diiyii toskil edon Cin, Yaponiya, Hindistan kimi 6lkolordo emal edilmis bugda
mohsullar1 genis yayillmaga bagladi. Bugda doninin doyori ondadir ki, o, ¢orok vo c¢orok
momulatlarinin bisirilmoesindo bodyiik shomiyyot dasiyan kleykovinani omolo gotirir. Digor
taxillardan forqli olaraq, bugda unundan hazirlanan ¢orok daha yiiksok keyfiyysto, dada vo asan
hozm olma qabiliyystino malikdir. Bugda unu vo nisastasini tibbi, kosmetoloji vo texniki
magqsadlorlo do istifds edirlor (www.wikipedia.com).

Bugdanin 28 novii molumdur. Bunlardan ikisi: yumsaq bugda (7riticum aestivum) vo bark
bugda (Triticum durum) xiisusi praktiki chomiyyat kosb edirlor. Yumsaq bugda ¢orok vo ¢orok
momulatlarinin istehsalinda istifado edilir, bork bugda iso makaron unu vo yarmalarin
istehsalinda istifads edilir. Mohsuldarligina gors yumsaq bugda tstiinliik togkil edir.

Insanlarin qidasinda bugda momulatlarinin ¢ox bdyiik vo miihiim yer tutmasini, iqlim
doyismalorini, artmaqda olan stres amillori nozors alaraq, davamli bugda sortlarinin alinmasi
daim aktual mosalo kimi todqiqatgilarin vo seleksiyacilarin digqqst morkazindo durur. Bununla
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olagodar olaraq, miixtolif név vo novmiixtalifliklorindon olan bugda bitkilorinin stres amillorin
tosirloring garsi cavab reaksiyalarini vo davamliliq doracalorini dyronmok boyiik maraq dogurur.

MATERIAL VO METODLAR

Yumsaq bugdanin (7riticum aestivum L.) 16 ndvmiixtolifliyinin nlimunalori vo 2 standart
sort (Aran vo Bezostaya 1), bork bugdanin (7riticum durum Dest) 14 ndvmiixtolifliyino aid 31
nimuno vo 2 standart sort (Qarabag vo Borokotli 95) todqiqatda istifado olunmusdur.
Yarpaqlarda xlorofilin va karotinoidlorin qatilifinin doyigmasine gore dyranilon bugda niimuno-
lorinin quraqliq vo duzluluq streslorino davamliliq doracolari toyin edilmisdir. Yumsaq vo bork
bugda genotiplorinin duzluluq vo quraqliq streslorine davamliligi ilo xlorofilin qatilig1 arasindaki
olagoni dyronmok iigiin Genetik Ehtiyatlar Institutunun aciq tarla sahosindon toplanmis tocriiba
variantlarinin yuxari yarus yarpaq niimunalori gétiiriilmiis vo laboratoriya soraitinds davamliliq
hoddino uygun duz vo quraqliq stresi verilmisdir. Stres amillor olaraq, 14 atm NaCl vo 20 atm.
saxaroza mohlullarindan istifado edilmisdir. Spektrofotometrdo (UV-3100 PC) xlorofilin optiki
sixligt 665 nm (X1 a) vo 649 nm (XI b), karotinoidlorin optiki sixligr iso 450 nm dalga
uzunluglarinda ol¢iilmiisdiir. Duz vo quraqliq variantlarindaki pigment qatiliginin nozarato gora
faizlo nisboti tapilmis vo bu nisbot duza, quraqliga davamli formalarin secilmosi iigiin bir 6l¢ii
vahidi kimi gobul olunmusdur. Alinmis naticolor no qodor yiiksok olarsa, niimuno bir o qodor
davamli kimi geyd edilmisdir (Y gosenko I'.B., 1988). Todqiq edilon yarpaqglarda xlorofilin vo
karotinoidlorin miqdari doyiskenliyi sokil 1,2,3,4 vo cadval 1 va 2-da verilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Molumdur ki, respublikamizin oksor okin saholorinin torpaqlarinda duzluluq soviyyasi
normadan xeyli yiiksokdir. Bu amil eyni zamanda quru va isti iqlim soraiti ilo miisayiat olunur.
Bu sobobdon bitkilor vegetesiya dovriindo hom quragligim, hom do duzlulugun tosirino moruz
qalirlar. Bu zaman ilk névboado su balanst doyisikliyo ugrayir vo bitkilor susuzlugdan oziyyot
cokirlor (TTonesoit B.B., 1989). Isti iqlimdo su itkisina yol vermomak iigiin bitki orqanizmindo
miihafizo mexanizmlori foaliyyats baslayir ki, bunlardan birincisi transpirasiyanin qarsisini
almaq mogsadilo agizciglarin baglanmasidir. Lakin molumdur ki, agizciglar vasitasilo tokco
suyun tonzimlonmasi yox, hom do gqaz miibadilosi bas verir. Uzun miiddot agizciglarin bagh
galmasi bitkiloro CO;-nin daxil olmasina mane olur, naticodo fotosintezin intensivliyinin asagi
diismasing, xloroplastlarda sintez olunan {izvi maddslarin miqdarinin azalmasina sobab olur. Bu
1so bitkilorin bdylimo vo inkisafin1 longidir (Ky3nemoB Bn.B., Imutpuea I'.A., 2011).
Fotosintez prosesini hoyata keciron vo fotosistemin osas strukturunu toskil edon fotosintetik
pigmentlorin normal va stres amillorin tosiri soraitindo na kimi doyisikliyo ugramasi maraq kosb
edir. Bu sobabdon todqiq edilon bitki obyektlorindo stres soraitinds X1 a vo X1 b-nin miqdarinda
bas veron doyisikliklorin 6yronilmosi dnomlidir.

Yumsaq bugda. Xl (a+b). Nozarot bitkilorindo bu gostorici 1,95 vo 8,82 mg/l arasinda
doyigir. Maksimal qiymot var. erythrospermum k-17, minimal iso var. barbarossa k-43
niimunslorine moxsusdur. Quraqliq soraitindo X1 (at+b) 4,35 vo 8,57 mg/l arasinda, duzlu
miihitdo iso 4,33-8,93 mq/l intervalinda yer almisdir. Nozaroto goro faizlo nisbotdo maksimal
gostarici erythrospermum k-31 niimunolorino (quragligda 120%, duzda iso 123%), minimal
noticolor iso var. miltrum k-3, var. ferrugineum k-27, var. erythroleucon k-36 vo var.
glaucolutescens k-75 niimunolorine (uygun olaraq, 87%; 80%; 67%, va 80%) xasdir. Soranliq
soraitindo xlorofilin vo karotinoidlorin qatiliginin quraqliga gors bir qodor ¢ox artmasi nozor
diqgoti colb edir. Duzlu miihitdo xlorofilin gatiliginin quragliga nozoron daha ¢ox artmasini
duzun hiiceyrs vakuollarinda toplanaraq, osmotik aktiv maddo funksiyas1 dagimagqla, hiiceyronin
su potensialin1 asagi salib, osmotik tozyiqi artirmasina vo suyun toxumalar torofindon
sorulmasina vo hiiceyrodo su balansinin qorunmasina yardim etmosi ilo alagoalondirmak olar. Bu
clir mexanizmin foaliyyati su stresinin inkisafinin erkon morholslorindo taxillarda yarpaqlarin
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sululugu vo fotosintetik aktivliyin miidafiosi vo funksionallig1 iigiin zomin yaradir (iBanoB A.A.,
2013). Bizim tocriibolorimizds soranliq soraitinde var. erythrospermum k-31 bitkilori nazarato
goro on yiiksak (123%), var. miltrum k-3 va var. glaucolutescens k-75 tocriiba variantlar1 iss an
asag1 noticolor gostormislor (uygun olaraq, 70%; 77%).

X1 a/b. Tacriibo miiddotindo xlorofil a vo b-nin comi kimi nisbati do miixtalif qiymaotlor
almisdir. Eksperimentin nozarot variantlarinda X1 a/b nisbati 1,95-4,66 intervalinda doyigorak, on
yuksok gostorici var. barbarossa k-43 (4,66), on asag1 qiymot iso var. miltrum k-3
novmiixtalifliyine aid olan yumsaq bugda niimunslorinds olmusdur (1,95). Sonuncu niimunada
hor iki stres amilin tosiri altinda X1 a vo xiisusilo do XI b-nin qatiliginin (nozarstdo 2,92;
quraqliqda 2,1; duzlulugda 1,62) daha ¢ox asagi diismosi diqqoti calb edir. Bu sobabdondir ki,
stres zamani X1 a/b nisbati yiiksok olsa da, pigmentlorin comi asagi qiymat almisdir. Quraqliqda
bu doyiskonlik 2,13 (var. erythroleucon k-34) - 3,74 (var. hostianum k-59); duzlu miihitds iso
2,09 (var. hostianum k-59) - 4,15 (var. ferrugineum k-27) arasinda bas vermisdir. Duzluluq
soraitinda XI a/b-nin nozarato faizls nisbatine gors todqiq edilon variantlardanvar. barbarossa k-
45 (110%), var. delfi k-79 on yliksak faiz doracasine (114%), var. hostianum k-59, X1 b-nin XI a-
ya nozoron daha ¢ox artmasi sobobilo (nozarotdo X1 a 4,5, X1 b 1,23; soranliqda X1 a 4,66, X1 b
159 1,78), on asag1 faiz doracasing (72%) malik olmuslar.

Karotinoidlar. Todqigat isindo stres soraitdo xlorofil a vo b-nin qatiligindaki doyisikliklo
yanasit, bitkilorin pigment sistemindo ohomiyyotli yer tutan karotinoidlorin do gatilig
Oyronilmigdir. Karotinoidlor biitiin fotoavtotrof orqanizmlords istirak edon komokgi fotosintetik
pigmentlor olub, qoruyucu vo struktur funksiyalarin dasiyicilaridirlar. Karotinlor vo
ksantofillorden ibarat iki qrupu melumdur. Karotinoidlor ailasine aid olan sari, narinci, qirmizi
rongli 400-0 godor pigment biitiin bitkilorin xloroplastlarinda mévcuddur, geyri yasil hissolordo
iso  xromoplastlarin torkibino daxildirlor. Yasil xloroplastlarda xlorofilin ¢oxlugu onlari
goriinmoz edir. Karotinoidlor ¢ox miihiim vozifalori dasiyirlar: 1) oalavo pigmentlor kimi isigin
asag1 dalga uzunluqglarindaki spektrlorinin udulmasinda istirak edir va is1q enerjisini xlorofil a-ya
miqrasiya edirlor; 2) oksigeni vo xlorofil molekullarin1 fotooksidlosmodon qoruyurlar.
Karotinoidlor triplet (T saviyyasindo olan xlorofillo reaksiyaya girorok, onun geridonmoz
oksidlogsmosinin garsisini alir, xlorofil singlet (So) soviyyoaya qayidir, xlorofilin enerjisi iso istilik
soklindo ayrilir (ITonesoit B.B., 1989). Eyni zamanda yosunlarda vo ali bitkilordo foaliyyot
gostoron ekstraplastid vo ekstratilakoid lokalizasiyali karotinoidlorin isigin dagidici tosirino
davamli formalari izafi stialanmanin garsisini kosmoklo fotomiidafio mexanizmino malik olmast
fikri do nozordon kegirilir. Bir sira islordo fotosintezin qorunmasinda vo antioksidant miidafiodo
karotinoidlarin shomiyyatli rolu olmasi barads moalumat verilir (Pamroxuna H.JI., 2015).

Stres soraitdo karotinoidlorin qatiligmin toyini burada koskin doyiskenliklorin oldugunu
gostordi (Cadval 1). Belo ki, nozaroto goro dofolorlo artim vo azalmalar miisahido edilmisdir.
Qeyd etmok lazimdir ki, quraqliq soraitindo daha g¢ox artmalar, duzlulugda iso azalmalar
misahido edilmisdir. Quraqligda karotinoidlorin qatilifi nozarsto goro faizlo 82-236 %
intervalinda doyisikliyo ugramigdir. Maksimum gostarici var. ferrugineumk-12, minimal qiymaot
189 var. ferrugineum k-24 niimunolorine moxsus olmusdur. Soranliqda karotinoidlorin qatilig1 44-
152% diapazonunda doyismisdir. Burada gostoricilorin on yiiksok qiymati yeno do war.
ferrugineumk-12, on asag1 qiymati iso var. ferrugineumk-27 novmiixtalifliyi nlimunslorine aid
olmusdur. Hom quraqgliqda, hamds soranliqda karotinoidlorin gatiliginin maksimum vo minimum
qiymotlorinin ferrugineum ailosina moxsus olmasi diqqgsti calb edir. Karotinoidlorin gatiliginin
bu godor genis diapazonda doyismasi ferrugineum ndvmiixtalifliyinin bozi niimunalorinin stres
amillorin tosirino qarst davamli, bozilorinin iso hassas olmasina dolalot edir vo bu
novmiixtalifliyinin qeyri stabilliyi barads diislinmays osas verir.

Beloliklo, stres soraitdo fotosintetik pigmentlorin qatiligina goro var. erythrospermum k-31,
var. miltrum k-6, var. lutescens k-29, var. barbarossa k-45, var. murinum k-71,var. ferrugineum
k-12 nlimunslorini davamli, digor niimunsloari is9 orta davamli vo hassas kimi geyd etmok olar.
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Cadval 1

Yumsaq bugda ( T.aestivum L.) niimunalarinin yarpaqlarinda karotinoidlarin qatihig: (mq/l)

Kataloq Karotinoidlarin qatihg, Noazaratd gora karoti-
Ne-si Niimunolarin ad1 mgq/1 noidlarin qatihgy, %
Nozarat | Saxaroza NaCl Saxaroza NaCl
St. Aran 0,646 0,52 0,66 80 103
St. Bezostaya 1 0,5 0,39 0,66 78,4 132
k-1 var. Graecum 0,63 0,705 1,0 112 160
k-2 var. Miltrum 0,62 0,58 0,94 93 152
k-3 var. Miltrum 0,60 0,73 0,68 122 113
k-6 var. Miltrum 0,73 0,69 0,89 94 121
k-8 var. miltrum 0,66 0,63 0,66 94 100
k-12 var. ferrugineum 0,317 0,48 0,75 152 236
k-17 var. erythrospermum 0,81 0,62 0,77 77 95,5
k-23 var.ferrugineum 0,51 0,68 0,53 133 104
K24 var. ferrugineum 0,59 0,49 0,48 82,9 82
k-27 var. ferrugineum 0,39 0,17 0,46 44 119
k-29 var. lutescens 0,48 0,56 0,63 116 132
k-31 var. erythrospermum 0,42 0,40 0,52 94 123
k-34 var. erythroleucon 0,46 0,25 0,62 55 134
k-35 var. erythroleucon 0,66 0,72 0,90 107 135
k-36 var. erythroleucon 0,43 0,45 0,87 104 202
k-43 var. barbarossa 0,44 0,33 0,53 76 121
k-45 var. barbarossa 0,40 0,53 0,62 132 154
k-48 var. albidum 0,54 0,45 0,72 83 132
k-57 var. hostianum 0,42 0,43 0,44 103 105
k-39 var. hostianum 0,61 0,69 0,55 113 91
k-62 var. velitinum 0,25 0,25 0,45 98 180
k-63 var. leucospermum 0,63 0,58 1,12 91 177
k-65 var. leucospermum 0,65 0,47 0,74 72 113
k-66 var. ps.meridionale 0,85 0,54 0,72 63 85
k-67 var. ps.meridionale 0,51 0,42 0,71 82 139
k-71 var. Murinum 0,55 0,73 0,98 131 176
k-72 var. cianotrics 0,52 0,49 0,53 95 103
k-75 var. glaucolutescens 0,54 0,45 0,74 83 138
k-78 var. delfi 0,58 0,69 1,0 119 172
k-79 var. delfi 0,50 0,44 0,72 89 144
k-96 var. hostianum 0,60 0,7 0,95 116 157

Bark bugda. X1 (a+b). Bork bugda niimunalorinin nozarst variantlarinda xlorofil a vo b-nin
comi 4,12-11,29 mgq/l arasinda doyismisdir. Comin minimal qiymoti var. leucomelan k-82,
maksimumu iso var. hordeoforme k-6 niimunoslorino moxsus olmusdur. Quraqliq soraitindo
fotosintetik pigmentlorin comi 3,62-11,21 mq/l intervalinda variasiya etmisdir. Minimal gostarici
var. leucomelan k-82, maksimal iso var. lybicum k-58 niimunoslorino aid olmusdur. Soranliq
soraitindo xlorofiln comi 4,43 (var. leucomelan k-82) vo 12,29 mq/l (var. hordeiforme k-6)
diapazonunda doyismisdir. Fotosintetik pigmentlorin cominin hom quraqligda, hom ds soranligda
nazarato gore artimi daha ¢ox olan variantlar standart sort Qarabag (quraqliqda 107%, soranliqda
106%) vo Borakatli 95 (quraqliqda 125%, soranliqda 136%), var. murciense k-17 (har iki stres
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voziyyatdo 109%), var. mutico murciense k-18 (quragligda 105%, soranligda 126%), var.
hordeiforme k-22 (quragligda 109%, soranliqgda 102%), var. lybicum k-58 (quragligda 101%,
soranliqda 106%), var. murciense k-64 (quraqligda 103%, soranliqda 101%), var. murciense k-
66 (quraqligda 100%, soranliqda 122%) niimunalori olmuslar. Var. alboprovinciali k-50 va var.
melanopus k-69 tocriibo variantlar1 hor iki stres soraitdo Xl (a+b)-yo goro nozarstdon asagi
gostoriciloro malik olmuslar, uygun olaraq, quragligda 71 va 92%; soranliqda iso 96 vo 85%
toskil etmislor.

X1 a/b. Pigmentlorin nisbati onlarin qatiliginda bas veran doyisikliklorin gostericisidir.
Nisbato gors xlorofil a-nin vo ya b-nin daha ¢ox doyisikliyo moruz qalmasi haqda fikir sdylomok
miimkiindiir. Xlorofil a-nin artim1 vo ya xlorofil b-nin azalmasi Xl a/b nisbatinin yiiksalisino
sabab olur vo oksina. Nozarot variantlarinda bark bugda niimunslorinds X1 a/b nisboti 1,74-4,44
arasinda doyigmigdir. Minimal nisbot var. murciense k-64, yiiksok nisbot iso var. apulicum k-67
nliimunslorine maxsusdur.

Quraqliq soraitinds X1 a/b nisboti 2,15 (var. Hordeiforme k-61) — 4,09 (var. Aegiptiacum k-
83) diapazonunda, soranligda iso 2,05 (var. affine k-125) — 4,68 (var. leucomelan k-82)
intervalinda doyismisdir. Quraqliqda var. alboprovinciali k-48 vo var. lybicum k-57 tocriibo
variantlarinda X1 a/b nisboti nozaroto goro xeyli miqdarda azalmisdir, uygun olaraq, 84 va 85%.
Soranliqda iso var. aegiptiacum k-83 vo var. affine k-125 bork bugda niimunslorindo xeyli
azalma miisahido edilmisdir: uygun olaraq, 75 vo 72%. Pigment nisbotinin azalmasinin sababi
xlorofil a-nin deqradasiyaya ugramasi olmusdur: quraqliqda var. alboprovinciali k-48 va var.
lybicum k-57 tocriibo variantlarinda X1 a-nin miqdar1 nozaroto goro azalaraq 4,63 vo 2,72
(nozaratdo 5,28 vo 3,63); soranligda iso var. aegiptiacum k-83 vo var. affine k-125
nlimunslarinds bu gostarici uygun olaraq, 3,82 vo 5,2 (nozaratdo 4,28 vo 6,53) toskil etmisdir.

Hor iki stres soraitdo nozarat gostariciloring nisbaton X1 a/b nisbatinin istiinliik toskil etdiyi
tacriibe variantlar1 var. hordeiforme k-5 (nazarato gore quraqligda 120%, soranliqda 126%), var.
murciense k-17 (quraqligda 109%, soranliqda 116%), var. murciense k-64 (uygun olaraq, 126%,
154% ),var. leucomelan k-82 (142% vo 120%) bork bugda niimunolori olmusdur. Adi ¢okilon
niimunslor ham dos xlorofil (a+b) comi iizro do nozarat variantina goro yiiksok gostoricilora malik
olmuslar. Belo ki, quraqligda fotosintetik pigmentlorin comi nozarot variantina goro var.
hordeiforme k-5 tocriibo variantinda 108%, soranliqda iso 128% toskil etmisdir, var. murciense
k-17 niimunasinds bu gostaricilor uygun olaraq, 109 vo 109%, var. murciense k-64 nlimunasinda
iso 108 vo 110% olmusdur.
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Sakil 1. Yumsaq bugda (7riticum aestivum L.) niimunoslorindos soranliqda X1 (a+b) vo
X1 a/b gostaricilari (nazarato gora %)
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Sakil 2. Yumsaq bugda (Triticum aestivum L.) niimunslarinds quraqliqda XI (a+b) va
X1 a/b gostaricilari (nozarato gors %)
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Sokil 3. Bark buqda (T.durum Dest) niimunalarinda quraqliq seraitinda xlorofil (a+b) vo

X1 a/b gostaricilari (nozarato gors %)
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Sokil 4. Bark buqda (T.durum Dest) niimunalarinds duzluluq seraitinds xlorofil (a+b) va
X1 a/b gostaricilari (nazarata gora %)

Karotinoidlor. Bark bugda niimunslorinds tocriibe variantlarinda karotinoidlorin qatiliginin
toyini bu gdstorici iizra genis variasiyanin mévcud oldugunu askar etmisdir. Nozarat bitkilorindo
karotinoidlorin qatilig1 0,35-0,89 mq/l intervalinda, quraqligda 0,03-1,03 mq/l, soranliqda iso
0,35-1,10 mg/1 diapazonunda doyismisdir (Cadval 2).
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Cadval 2
Stres amillorin bark bugda (7. durum Dest) niimunslorinds karotinoidlorin qatihi@ina tasiri
Karotinoidlarin gqatiligi, mq/1 Nazarato goro
Kataloq Niimunanin adi %-13
No-si (var.)
Nazarot Quraqliq | Soranhq | Quraghq | Soranhgq
St. Qarabag 0,44 0,03 0,80 68 181
St. Borakatli 95 0,69 0,66 0,75 95 108
k-5 var. Hordeiforme 0,50 0,71 0,72 142 144
k-6 var. Hordeiforme 0,54 0,48 0,60 88 111
k-17 var. Murciense 0,61 0,61 0,73 100 119
k-18 var. Mutico 0,66 0,54 0,42 82 63
Murciense
k-22 var. Hordeiforme 0,54 0,33 0,80 61 148
k-26 var. Melanopus 0,62 0,68 0,70 109 112
k-29 var. Coerulescens 0,50 0,66 0,78 132 156
k-44 var. Albo Obscurum 0,56 1,03 0,98 183 175
k-48 var. Alboprovinciali 0,48 0,41 0,52 85 108
k-50 var. Alboprovinciali 0,64 0,37 0,65 58 101
k-57 var. Lybicum 0,56 0,46 0,55 82 98
k-58 var. Lybicum 0,89 0,84 0,85 94 95
k-61 var. Hordeiforme 0,36 0,30 0,53 83 147
k-62 var. Affine 0,46 0,09 0,52 19 113
k-64 var. Murciense 0,40 0,24 0,64 185 160
k-66 var. Murciense 0,48 0,41 0,63 85 131
k-67 var. Apulicum 0,68 0,63 0,90 92 132
k-68 var. Leucomelan 0,57 0,51 0,61 89 107
k-69 var. Melanopus 0,74 0,71 0,77 96= 104-
k-75 var. Murciense 0,72 0,86 0,95 119 131
k-76 var. Melanopus 0,62 0,63 0,59 101 95
k-79 var. Leucomelan 0,57 0,45 0,64 79 112
k-80 var. Apulicum 0,56 0,50 0,64 112 114
k-81 var. Hordeiforme 0,44 0,51 0,54 115 123
k-82 var. Leucomelan 0,35 0,40 0,60 114 171
k-83 var. Aegiptiacum 0,54 0,59 0,35 109 65
k-89 var. Mut.Africanum 0,51 0,90 0,71 176 139
k-93 var. Hordeiforme 0,60 0,50 0,53 83 88
k-122 | var. Niloticum 0,55 0,53 0,66 96 120
k-125 | var. Affine 0,70 0,60 1,10 86 157

Goriindiyl kimi, quragliq karotinoidlorin kiilli migdarda deqradasiyaya ugramasina sabab
olmusdur. Soranliqda iso, oksina, karotinoidlorin sintezi stimullasmisdir. Kémokg¢i pigmentlorin
qatiligin1 nozarat variantlarina nisboton faizlo ifado etmis olsaq, quraqligda bu gostericilor 19-
185% arasinda qiymatlor almig, minimum gdstorici var. affine k-62 bork bugda niimunosing,
maksimum isa var. murciense k-64 tocriiba variantina moxsus olmusdur. Var. murciense k-17
niimunasinde karotinoidlorin qatiligi nozarsto goéro 100%, var. hordeiforme k-5 tocriiba

variantinda 142% toskil etmigdir.
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Soranliqda karotinoidlorin qatilig1 63-181% intervalinda variasiya etmisdir, minimum var.
mutico murciense k-18, maksimum iso Qarabag standart sortuna moxsus olmusdur. Qeyd etmok
lazimdir ki, var. murciense k-64 bork bugda tocriibo bitkilorinds karotinoidlorin qatilig1 soranliq
stresi zamani da artaraq, nazarato gore 160% togkil etmisdir. var. leucomelan k-82 niimunasi ko-
mok¢i pigmentlorin gatiligina goro ohomiyyatli yliksaliso malik olmusdur, belo ki, quraqligda bu
yiiksolis 114%, soranliqda iso 171% olmusdur. Var. murciense k-17 nlimunosinds karotinoidlorin
qatilig1 nozarato goro 119%, var. hordeiforme k-5 tacriibo variantinda 144% toskil etmisdir.

Belalikla, quragligin bugda niimunslorino daha ¢ox menfi tosir etmosi askar edilmisdir.
Boylimokdo olan boazi niimunolordo stres zamani fotosintetik pigmentlorin migdarinin artmasi
miivoqqoti xarakter dasiyir, ¢linki stres tosir davam etdikco, onlarin deqradasiyasi qagilmaz olur.
Aldigimiz notico adobiyyat molumatlari ilo do uzlasir (Allahverdiyev T.1., Tolai C.M., 2010).

Tadqiq edilon bark bugda niimunslorindon var. murciense k-17, var. hordeiforme k-5,var.
murciense k-64 tocriibo variantlarini biitiin parametrlor iizro quraqliq vo soranliq stres amillorino
qarst davamli hesab etmok olar.
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POTOCUHTETUYECKASA AKTUBHOCTb ¥ OBPA3LIOB PA3HOBUITHOCTEM
I'EKCAIIJIOUWJHOU U TETPAIVIOUJHOU INIIEHUILBI ITPU 3ACYXE U 3ACOJIEHUUA

3USAJA UBPATNMOBA*, IHA®UI'A TAJIZKUEBA, I'tOJIBITAJI TACAHOBA,
XASUIA ABUILEBA, PAMU3 AJINEB
Hucmumym I'enemuyeckux Pecypcos HAHA

Ompenensii CTENEHN YCTOWIMBOCTH K 3aCyXe W 3aCOJICHUIO Y HcciaeaoBaHHBIX 31 obOpasma u 2
CTaHIapTHBIX copTa-ApaH u besocras 1 u3 16 pazHoBugHOCTEH MATKON NineHuIs! (7riticum aestivum L.)
u 31 obpasma u 2 craHgapra: ['apabar m bepexernm 95 u3 14 pa3sHOBHAHOCTEH TBEPIOW IMIIICHUIIBI
(Triticum durum Dest) o WM3MEHEHHAM TIOKa3aTejeil comepxkaHuii ximopodmmia a, b, (atb), a/b u
KapOTUHOUJIOB B JIMCThAX. JlIs1 M3yUeHUs CBSI3M MEXKIY YCTOMYMBOCTBIO T'€HOTHUIIOB MATKOM U TBEpAOU
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TMIIICHUIIBI K CTPECCaM 3aCOJICHUS U 3aCyXU U COMEpKaHUEeM XJIOpOo(uIa ObIIH B3ATHl 00pa3Ilbl JUCTHEB
BEPXHHX SPYCOB IKCIIEPUMEHTAIBHBIX BAPHAHTOB, COOPAHHBIX HA OTKPBITOM OMBITHOM moJie HCTUTYTA
TEHETUYECKUX PECYPCOB, M B JJAOOPATOPHBIX YCIOBHIX OBUIN MOJBEPTHYTHI CTPECCY, COOTBETCTBYIOIIEMY
MpeJieNly yCTOHYMBOCTH K 3aCOJICHHIO M 3acyxe. B KauecTBe CTpeccoBBIX (haKTOPOB HUCIOIH30BAIUCH
pactBopbl 14 arm. NaCl m 20 arMm. caxapospl. Ha cnekrpodoromerpe (YP-3100 IIK) onrruueckas
TUIOTHOCTH XJIopodmiia uaMepsiiack Ha JumHax BoyH 665 HM (X1 a) u 649 um (X1 b), a onTuueckas
TUIOTHOCTh KaPOTHHOUIOB-HA JyIMHE BOJHBI 450 HM. BpIIo 00HApYXKEHO, 4TO 3acyxa OKa3bIBaeT OOJIbIIee
HEraTHMBHOE BIIMSHUE HA 00pa3Ibl MIICHUIBL. Y HEKOTOPBIX PACTYIIUX 00Pa3IIOB YBEINYCHUE KOJINIESCTBA
(OTOCHHTETHYECKUX MUTMEHTOB BO BpeMs CTpecca HOCHT BPEMEHHBIH XapakTep, Tak Kak MpH
yBEMYCHHUH Je(UIIMTa BOABI MPOUCXOAUT PE3KOE CHUKCHHE KOJIMYECTBA IMUTMEHTOB B MOCICTYIONINX
¢aszax. [To u3MEHEHUIO CONEPKAHUSA XJIOPOPUITIa U KAPOTHHOUAOB 00pa3ilbl Pa3HOBUIHOCTEH MSTKOM
MIIEHUISI var. erythrospermum k-31, var. miltrum k-6, var. lutescens k-29, var. barbarossa k-45, var.
murinum k-71, var. ferrugineum k-12, TBepjo miieHuLsl - var. murciense K-17, var. hordeiforme k-5,
var. murciense k-64 ObUIM OTMEUEHBI KaK YCTOHYMBBIE K 3aCyXe M 3aCOJICHHIO N0 BCEM H3yUYCHHBIM
napameTpam.

Knrouegole cnosa: nuenuua, 3acyxa, 3acojienue, Xa0poguii, KapomuHouost

PHOTOSYNTHETIC ACTIVITY IN SAMPLES OF HEXAPLOID AND TETRAPLOID
WHEAT VARIETIES DURING DROUGHT AND SALINIZATION

ZIYADA IBRAHIMOVA¥*, SHAFIGA HAJIYEVA, GULSHAD HASANOVA,
KHAYALA ABISHEVA, RAMIZ ALIYEV
Genetic Resources Institute of ANAS

Degrees of resistance to drought and salinity were determined in the 31 samples and 2 standard
varieties-Aran and Bezostaya 1 studied 16 species of bread wheat (7riticum aestivum L.) and 31 samples
and 2 standards: Garabagh and Bereketli 95 from 14 varieties of durum wheat (7Triticum durum Desf)
from changes in chlorophyll a, b, (at+b), a/b, and carotenoid content in leaves. To study the relationship
between the resistance of the genotypes of bread and durum wheat to salinity and drought stresses and the
content of chlorophyll, samples of leaves of the upper tiers of the experienced variants collected in the
experimental field of the Institute of Genetic Resources were taken and under laboratory conditions were
subjected to stress corresponding to the limit of resistance to salinity and drought. Solutions of 14 atm
NaCl and 20 atm sucrose were used as stress factors. The optical density of chlorophyll was measured at
wavelengths of 665 nm (X1 a) and 649 nm (X1 b) on a spectrophotometer (UV-3100 PC), and the optical
density of carotenoids was measured at a wavelength of 450 nm. It was found that the drought has a
greater negative impact on wheat samples. In some growing samples, the increase in the amount of
photosynthetic pigments during stress is temporary, since with an increase in water scarcity, there is a
sharp decrease in the amount of pigments in subsequent phases. By changing the content of chlorophyll
and carotenoids, the varietysamples of bread wheat var. erythrospermum k-31, var. miltrum k-6, var.
lutescens k-29, var. barbarossa k-45, var. murinum k-71, var. ferrugineum k-12, of durum wheat — var.
murciense k-17, var. hordeiforme k-5, var. murciense k-64 were noted to be resistant to drought and
salinity in all the studied parameters.

Keywords: wheat, drought, salinity, chlorophyll, carotenoids
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DUZ STRESI SORAITINDO NOXUD BIiTKIiSi GENETIK
EHTIYATLARININ FIZIOLOJi VO TEXNOLOJI GOSTORICILORININ
TODQIQI

TORAVOT HfJSEYNOVA*, RONA MIKAYILOVA, YEGAN® KOLBIYEVA
AMEA Genetik Ehtiyatlar Institutu, Azadliq pr. 155, Baki 5., Azarbaycan Respublikasi
htaravat@mail.ru

Miiasir dovrda basoriyystin on qlobal problemlorindon biri ahalini oarzaq moahsullar1 ilo tomin
etmokdir. Hazirda diinya o6lkalori, beynalxalq qurumlar, xiisuson BMT-nin 9rzaq vo Kand tasar-
riifat1 Toskilat1 va digor toskilatlar tarafindon arzaq tahliikasizliyi va s. problemlor nazars alinmagqla
genis islor aparihir. On perspektivli arzaq bitkisi kimi noxudun yiiksok komiyyat vo keyfiyyot
gostaricilorino malik, abiotik streslora davamh sortlarinin yaradilmasi arzaq tohliikasizliyi baxi-
mindan c¢ox shamiyyatlidir. Diinyada bas veran iqlim doyisikliklori abiotik stress amillorin artma-
sina va bir cox qiymatli bitki novlorinin mahv olmasina gatirib cixarir. Odur ki, biomiixtslifliyin
gqorunmasi, toplanmasi, borpasi, 6yranilmosi vo yaranmis stress amillora qars1 davamh genotiplorin
askarlanmasi vacibdir. Bitkilorin abiotik streslora davamhihgi, bitki orqanizmlorin straf miihitin
ekstremal soraitinds hoayati funksiyalarim biitovliikde hoyata kecirmok qabiliyyatini saciyyalon-
dirir. Bitkilorin ekoloji streslora qars1 davamhiliginin 6yronilmosindo fotosintetik gostaricilorinin
giymatlondirilmasinin ¢ox bdyiik ohoamiyyati var. Fotosintetik pigmentlor fotosintetik potensialla vo
ilkin mahsuldarhqla bilavasits slagadar oldugu iiciin, bitkilorin fizioloji voziyyatini piqgmentlorin
miqdariin tdyini ssasinda qiymatlondirmoak olar. Mahz ona gora da onlarin fizioloji gostoricilara
asasan toyin edilmosinin béyiik praktik shomiyyati vardir. Aparilmis tadqiqat isindos institutun
Kolleksiyasindan IKARDA monssli noxudun (Cicer arietinum 1.) 20 yeni niimunalorindan istifads
edilmisdir. Tarla soraitinds skilmis homin niimunslorin duzluluga davamlihq daracalorini qiymat-
londirmok moqsadi ilo onlardan cicokloma fazasinda yarpaq niimunalori gotiiriilmiis, stresld
slagadar fotosintez gostoricilorindan olan xlorofil a, xlorofil b, xlorofil a+b-nin va karotinoidlorin
miqdarinda bas veron doyisikliklor miisyyonlosdirilorok streso davamh niimumnalor sec¢ilmisdir.
Homginin tadqiq olunan niimunslorin toxumlarinda bir sira texnoloji, keyfiyyat gostoricilari (100
toxumun kiitlasi, su udma qabiliyyati, namlik, bismo miiddati, rongi, iyi vo dadi) dyronilmis va
yiiksok texnoloji gostoricilorina malik niimunalor secilmisdir.

Acar sozlar: paxlali bitkilar, noxud, fotosintetik aparat, duz stresi, xlorofil, karotinoid, texnoloji
gostarici

GIRIS

Miiasir dovrdo bosariyyatin on global problemlorindon biri ohalinin orzaq mohsullart ilo
tomin etmokdir. Hazirda diinya 6lkslori, beynslxalq qurumlar, xiisuson BMT-nin ©rzaq vo Kond
tosarriifatt Togkilat1 vo digor toskilatlar torofindon orzaq tohliikasizliyi vo s. problemlor nazars
alinmaqla genis islor aparilir. Donli paxlali bitkilor orzaq vo yem mogsadlori, eloco do bitki
zilallarinin istehsali li¢iin bpyiik tosarriifat oshomiyyatino malikdir (Yusifov, 2011). ©On perspek-
tivli orzaq bitkisi kimi noxudun yiiksok komiyyot vo keyfiyyot gostoricilorino malik, abiotik
stresloro davamli sortlarinin yaradilmasi orzaq tohliikasizliyi baximindan ¢ox oshomiyyatlidir
(Sixoliyeva, 2012). Respublikamizda paxlal bitkilorin ¢oxlu név vo novmiixtsliflikloring rast
golinir. Taxil bitkilorindon forqli olaraq, paxlali bitkilords ziilalin miqdar1 daha yiiksokdir.
Onlarin toxumlarinda, yasil vo quru kiitlosindo ¢oxlu miqdarda ziilal mévcuddur. Bundan slava
atmosfer azotunu fikss etdiklorino gors onlardan névbali okinlords bir salof bitkisi olaraq istifado
edilir.

Otraf miihitin ¢irklonmasi ilo slagodar yaranan ekoloji problemlor miiasir diinyanin digqot
morkozinds durur. Todqiqatlarin boylik oksor hissasi bitkilorin inkisaf va fiziologiyasina, onlarin
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adaptasiyasina, genetik doyiskonliyino vo s. aiddir. Otraf miihito abiotik streslorin ardicil artan
monfi tosirlorini nozora alsaq, ekofizioloji istigamotli todqiqatlarin yerino yetirilmoasi kond
tosorriifati {iclin ohomiyyatli maraq kosb edir.

Bitkilorin otraf miihitin geyri olverigli amillorine davamliligit onlarin xarici mihit goraiting
uygunlagmasini saciyyslondiron on miihiim xiisusiyyatlorindon biridir. Bu xiisusiyyot bitkilorin
ekstremal goraitds, o climlodon duzluluq soraitinds yasamasina imkan yaradir vo onlarin adaptiv
xususiyyatlorini agkara ¢ixarir. Bitkilor hoyatt boyu onlarin bdyiimasini, mohsuldarligini moh-
dudlagdiran bir sira tobii amillorin tosirine moruz qalirlar ki, bu da hiiceyrs, fizioloji vo
biokimyovi soviyyada bas veron bir sira doyisikliklorlo tozahiir olunur. Bitkilorin abiotik stresloro
cavab reaksiyasi stresin intensivliyindon vo davam etmo miiddotindon, bitkinin genotipindon,
inkisaf morholosindon asilidir. Bitkilorin streso davamliligi, bitki orqanizmlorin miihitin ekstre-
mal goraitindo osas hoyati funksiyalarini biitovliikdo hoyata kegirmok gabiliyyotini sociyye-
londirir vo davamlilifin meyar1 iso bu qabiliyyatin miqdari torofini oks etdirir. Hor bir novo,
sorta, hatta ayri-ayri bitkilora moxsus stress davamliliq soviyyasinin olmasina baxmayaraq, bu
genetik nozarot olunan vo irson kegon bir olamotdir. Optimal goraitdo bu gizli olaraq galir vo
yalniz bitki ekstremal faktorun tesirine moruz qaldiqda, askara ¢ixir. Bitkilorin miixtalif stress-
lora gars1 adaptasiyasinin Oyronilmosi tolerant genotiplorin seleksiyasinda yeni strategiyalarin
inkisafi li¢iin ¢ox vacibdir (I'yceitHoBa u ap., 2017).

Duz stresi - otraf miihitin vo respublikamiz iigiin osas abiotik stress amillorindondir. Bu
amilin manfi tosiri bitkilorin inkisafinin longimasina, fizioloji funksiyalarinin zsiflomasine vo
hotta bitkilorin mohvina sobab olur. Soran orazilorin aqrar istehsal mogsadilo istifado yollarindan
biri duza davamli bitkilorin yaradilmasi vo yetisdirilmosidir.

MATERIAL VO METODLAR

Institutun kolleksiyasindan gétiiriilmiis IKARDA monsoli noxudun (Cicer arietinum L.) 20
yeni niimunolori {izorindos todqiqat isi aparilmigdir. Tarla soraitindo okilmis homin niimunslorin
duz stresino davamliliq doracalorini qiymotlondirmok magsadi ilo onlardan ¢igoklomo fazasinda
yarpaq niimunolori gotiiriilmiis, streslo olagadar fotosintez gostoricilorindon olan xlorofil a,
xlorofil b, xlorofil a+b vo karotinoidlorin miqdarinda bas veron doyisikliklor miioyyonlos-
dirilerak (Metoaunueckoe pykoBoAcTBo, 1988) duz stresine davamli niimunslar se¢ilmisdir.

Homginin todqiq olunan niimunslorin toxumlarinda bir sira texnoloji, keyfiyyot gostoricilori
(100 toxumun kiitlasi, su udma qabiliyyati, nomliyin miqdari, bisme miiddati, rongi, iyi vo dadu,
nomliyi) dyronilmis vo yliksok texnoloji gostoricilorine goéro niimunoslor se¢ilmisdir (I'OCT,
1990, [Tankuna, bopucosa, 2016).

NOTICOLOR VO ONLARIN MUZAKIROSI

Otraf mihitin olverigsiz stres amillorino qars1 bitkilorin davamliliginin  Syronilmosinda
fotosintetik gostoricilorin qiymaotlondirilmasinin ¢ox boyiik ohomiyyoti var. Fotosintetik piq-
mentlor fotosintetik potensialla vo ilkin mohsuldarligla bilavasito olagodar oldugu iiciin, bitki-
lorin fizioloji vaziyyatini pigmentlorin miqdarinin toyini osasinda qiymatlondirmak olar. Foto-
sintetik pigmentlor bitkilorin faaliyyatini toyin edir vo bir sira ekoloji faktorlarin tosirindon
asilidir (Hiiseynova va b., 2017). Mohz ona goro do onlarin fizioloji gostoricilors asason toyin
edilmasinin boylik praktik ohomiyyati vardir. Bitki orqanizminin pigment kompleksi doyison
otraf miihitin goraitino hassasligi ilo secilir.

Tadqiq olunan noxud bitkisinin 20 yeni niimunslarinin duzluluga davamliliginin gostoricilori
cadval 1-do verilmisdir. Codvaldon goriindiiyli kimi dyronilon yeni noxud niimunslarinden - Flip
13-369C, Flip 13-234C, Flip 13-154C, F.93-93C, F.82-150C, ILS 482, Flip 13-330C, Flip 13-
376C, Flip 13-227C nlimunalari - duza yliksok davamli kimi qiymatlondirilmigdir. NaCL-un tosi-
rindon xlorofilin miqdarimin doyisilmasi 137,9% - 113,8% arsinda olmusdur. Noxudun - Flip
13-153C, Flip 13-247C, Flip 13-364C, Flip 13-320C, Flip13-70C, Flip 13-151C niimunslori —
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duza davamli, digorlori orta davamli olmusdur. Hossas niimunolor agkarlanmamisdir.

Homin niimunslorin duza davamlilifini karotinoidlorin miqdarinin %-lo dayisilmasi do
tosdiq edir. Burada da homginin xlorofilin miqdarinin doyisilmasi ilo karotinoidlorin migdarimin
doyisilmosi arasinda demok olar ki, miisbot korrelyasiya miisahido olunmusdur (Cadval 1).

Cadval 1
Noxud (Cicer arietinum L.) niimundlorinin duza davamhihginin
fizioloji parametrlor asasinda qiymatlondirilmasi
Vahid yarpaq sahasinda xlorofilin miqdari, mkq Karotinoidlorin | Karotinoidlorin
miqdari, I/mq miqdarmn %-lo
Ne | Niimunonin ™ orofil a+h | NaCl-un tesirin- | Xlorofilin | Nozarot | NaCl doyisilmasi
ady don xlorofilin stress
Nozarat | NaCl miqdarinin depresiya
doyisilmasi, % | daracasi, %
1. |Flip 13-369C 7,03 9,7 137,9 0 0,442 0,405 91,6
2. |Flip 13-234C 7,19 9,38 130,4 0 0.435 0.519 119,3
3. |Flip 13- 154C | 5,33 6,8 127,5 0 0,432 0,505 116,8
4. |[F.93-93C 7,76 9,7 1253 0 0.460 0.507 110.2
5. |F.82-150C 541 6,68 123,5 0 0,670 0,725 108,2
6. |ILS 482 4,94 5,87 118,8 0 0,530 0,610 115,1
7. |Flip 13-330C 7,42 8,062 116,2 0 0.301 0.325 108,0
8. |Flip 13-376C | 10,84 12,2 113,1 0 0,670 0,467 69,7
9. |Flip 13-227C 8,25 9,4 113,8 0 0.387 0.425 110,0
10. |Flip 13-153C 5,71 6,34 111,0 0 0,780 0,570 73,1
11. |Flip 13-247C 5,68 6,29 110,7 0 0,624 0,648 103,8
12. |Flip 13-364C 9,51 10,0 105,1 0 0,432 0,447 103,5
13. |Flip 13-320C 7,36 7,61 103.4 0 0,626 0,659 105,3
14. |Flip13-70C 7,34 7,42 101,1 0 0,394 0.328 83,2
15. |Flip 13-151C 6,09 6,1 100,2 0 0,472 0,510 108,2
16, |Flip 13-240C 10,8 10,7 98,9 1,1 0,802 0,610 76,1
17. |Flip 13-258C 9,38 9,22 98,3 1,7 0.443 0.530 119.6
18. |Flip 13-194C 5,37 4,93 92,0 8,0 0,460 0,480 104,3
19. |Flip 13-314C 8 7,12 88,9 11,1 0.460 0.420 91.4
20. |Flip 13-358C 9,5 7,76 81,8 18,2 0.301 0.259 86.16
Cadval 2
Noxud (Cicer arietinum L.) Kkolleksiya niimunalorinin toxumlarinda texnoloji géstaricilor
Ne Niimunanin Suudma | Bismo Toxumun | iy vadad | 100 toxumun Nomlik, %
adi gab., ml miid., daq. rangi kiit., qr.
1. | Flip 13-151C 12 35 t/sar1 normal 34,4 12,5
2. | Flip 13-153C 10 38 sar1 normal 33,2 11,6
3. | Flip 13- 154C 10 40 sar1 normal 34,6 10,2
4. | Flip 13-194C 12 36 t/sar1 normal 33,5 10,2
5. | Flip 13-227C 13 35 ag.sart normal 31,6 11,0
6. | Flip 13-234C 11 40 ag.sart normal 22,0 10,9
7. | Flip 13-247C 13 36 sar1 normal 244 10,3
8. | Flip 13-258C 12 35 t/sar1 normal 30,8 11,2
9. | Flip 13-314C 12 39 sar1 normal 26,5 11,0
10. | Flip 13-320C 13 35 t/sar1 normal 28,6 11,0
11. | Flip 13-330C 12 39 t/sar1 normal 29,6 10,5
12. | Flip 13-358C 14 32 ag.sart normal 35,3 11,9
13. | Flip 13-364C 14 36 ag.sart normal 37,6 11,0
14. | Flip 13-369C 15 30 ag.sart normal 39,1 13,7
15. | ILS 482 10 30 sar1 normal 34,1 10,0
16. | F.93-93C 11 38 sar1 normal 34,7 10,8
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Codval 2-do noxud niimunslorinin toxumlarinda aparilan texnoloji analizin noticolori
verilmisdir. Cadvaldon goriindiiyii kimi noxud kolleksiya niimunalorinin 100 donin kiitlasi 3
niimunado (Flip 13-369C — 39,1 qr., Flip 13-251C — 43,3 qr., Flip. 11-01C — 46,0 gr.) daha
yiliksok naticalor niimayis etdirmisgdir. Digor niimunolords iso bu gostorici 24,4 — 37 qr. arasinda
doyigmisdir. Analiz olunan noxud niimunslori arasinda Flip 13-369C —13,7%, Flip 13-251C —
13,6%, Flip. 11-01C — 13,8% yiiksok nomliys malik olmus, digor niimunslords iso bu gostarici
10,0-11,9 % intervalinda doyismisdir. Eyni zamanda yuxarida qeyd olunan noxud niimunslaorinds
hom su udma qabiliyyati, hom do bismo miiddati gdstoricilori yaxsi natico vermisdir.

NOTICOLOR

1. Tadqiqt notocasinds 9 niimuns - Flip 13-369C, Flip 13-234C, Flip 13- 154C, F.93-93C,
F.82-150C, ILS 482, Flip 13-330C, Flip 13-376C, Flip 13-227C- duza yiiksok davamli,
6 niimunas iso -13296 Flip 13-153C, Flip 13-247C, Flip 13-364C, Flip 13-320C, Flip13-
70C, Flip 13-151C— duza davamli kimi qiymotlondirilmisdir.

2. Tadqiq olunan noxud bitkisinin - Flip 13-369C, Flip 13-251C niimunsalari 100 toxumun
kiitlosino, su udma gabiliyyatino, nomlik vo bismo miiddotino goro yiiksok gostariciyo
malik olmusglar.

3. 1 niimuns — Flip 13-369C hom duza yiiksok davamli kimi, hom do yliksok texnoloji
gostaricilora gora secilmigdir ki, homin niimunalorden golocak seleksiya islorinds genetik
monba kimi istifados liclin maslohat oluna bilar.
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U3YYEHUE ®U3UOJIOTMYECKHUX U TEXHOJJOT MYECKHUX IMTOKA3ATEJIEN
TEHETUYECKUX PECYPCOB PACTEHUIA HYTA ITPU COJIEBOM CTPECCE

TAPABAT I'VCEMHOBA*, PEHA MUKAWJIOBA, ET'STHA KSIJIBUEBA
HUncmumym eenemuueckux pecypcoge HAHA

OpnHa 13 caMbIX TI00ATBHBIX MPOOJIEM YeIOoBEUECTBA B HACTOSIIEE BpeMs - oOecriedyeHre U CHabKeHne
HaceleHHs TPOIYKTaMH THTaHWsA. B Hacrosiee BpeMs BOIPOCHI MPOJOBOJIBCTBEHHON O€30MacHOCTH WU
JIpyTHE BOIIPOCHI PEIIaloTCs CTpaHaMH MHPa, MEKIYHAPOAHBIMH OpraHM3alisiMu, ocoderHo [IpomoBois-
CTBEHHOM W CENbCKOXO3SIMCTBEHHON opranmzaimedl OObenuHeHHBIX Hammii M ApyruMu opraHu3alisMH.
Co3/1aHre Ka4eCTBEHHBIX M YCTOMYHMBBIX K aOMOTHYECKUM CTpeccaM COPTOB HyTa, Kak HamOoJee IepCrieK-
TUBHOH ITPOJIOBOJILCTBEHHON KYJIBTYPBI, O4eHb BaKHO C TOYKH 3PEHUS MPOJIOBOJILCTBEHHONW 0OE30ITaCHOCTH.
W3meHnenne kimMmara B MUPE BEIET K YBEMUCHUIO aOMOTHYECKHUX CTPECCOBBIX (PAKTOPOB M YHUUTOKEHUIO
MHOTHX LEHHBIX BUAOB pacTeHuid. [loaToMy BakHO 3ammiuarh, coOUparh, BOCCTaHABIMBATBH, H3ydYaTh
Oropa3Ho0Opas3re U BBISBISATh TCHOTHUIIBI, YCTOWYMBBIE K CTPECCOBBIM (haKkTOpaM. Y CTOWYHBOCTh PACTeHUH K
abMOTHUYECKUM CTpeccaM XapaKTepu3yeT CIOCOOHOCTh PACTUTENIBHBIX OPTaHM3MOB ITOJHOIIEHHO BBITIOIHSITH
CBOM JKM3HEHHbIE (YHKIHUM B OKCTPEMAIbHBIX YCIOBUSX OKpyJKaromed cpensl. OneHKa Mokasareiel
(oTocrHTE3a MMEeT OOJBIIOe 3HAYECHHE TPH W3YYSHWH YCTOWYMBOCTH PACTEHHH K CTpEccaM OKPYIKaromiei
cpenpl. [lockonmpKy (HOTOCHHTETHYECKHE MUTMEHTHI HANPSIMYIO CBS3aHBI C (DOTOCHHTETHYECKHM IIOTEH-
[IMaJIOM ¥ Ha4YaJIbHOM MPOyKTUBHOCTBIO, (PU3HOIOTMYECKOE COCTOSHIE PACTEHNI MOYKHO OIIEHUTH HA OCHOBE
OTpesieTIeHUs] KOJMYeCcTBA MMUTMEHTOB. VIMEHHO m03TOMY OOINBIIOE TPAKTUYECKOe 3HAUCHHUE WMEET
oTIpeneNiecHHe UX Ha OCHOBE (DM3MOJIOTHUYESCKUX TOKasaTeliei. B pabote mcmomp3oBanbl 20 HOBBIX 00pasIioB
uyta (Cicer arietinum L.) w3 komekuuu wHCTUTYyTa, moiydenusle u3 MKAPIIA. C menpio OICHKH
YCTOMYMBOCTH K 3aCOJICHUIO 3THX 00pa3LoB, BEIPAIICHHBIX B MOJIEBBIX YCIOBUSIX, BO BpeMsl (pa3bl IIBETCHUS Y
HUX OBUIM B3ATHIOOpA3Ibl JIMCTheB. CTpeccoyCTOMUMBRIE 00pa3ibl ObLTH OTOOPaHBI IMyTEM OMpEIENICHUs B
JUCTBIX W3MEHEHWH KojimdecTBa Xiopodmmia a, xmopodmwwuia b, xmopodhmwmt a + b ¥ KapOTHHOWIOB,
ABISIIOIIMXCSA TOKa3aTesiMH  oTocuHTe3a. Takke B CeMEHaX HCCICAyeMbIX O0OpasloB H3y4deH psil
TEXHOJIOTUUECKHUX, KAaYeCTBEHHBIX TIOKa3arenei (Macca 100 ceMsH, BOMOIOTIIONIAIONIAS CIIOCOOHOCTH,
BJI&XXHOCTB, BpEMs BapKH, IBET, 3allaX W BKYC) W OTOOpaHBI OOpa3lbl C BBICOKAUMH TEXHOJOTHIECKIMHU
TMOKa3aTesIMH.

Knrouegvie cnosa: 60606wie, nym, pomocunmemuyecKkuil napamemp, co1e8oll cmpecc, Xaopoguu,
KapomuHouo, mexxHono2u4ecKuii NOKa3ame’ib

STUDY OF PHYSIOLOGICAL AND TECHNOLOGICAL INDICATORS OF GENETIC
RESOURCES OF CHICK PEA UNDER SALT STRESS

TARAVAT HUSEYNOVA*, RENA MIKAILOVA, YEGANA KALBIYEVA
Genetic Resources Institute of ANAS

One of the most global problems of mankind in modern times is the provision and supply of the
population with food. At present, food security and other issues are being addressed by the world
countries, international organizations, especially the Food and Agriculture Organization of the United
Nations and others. Extensive work is being done to address the problems. As the most promising food
crop, the creation of high-quality and abiotic stress-resistant varieties of chick pea is very important in
terms of food security. Climate change in the world leads to an increase in stress factors and the
destruction of much valuable plant species. Therefore, it is important to protect, collect, restore, study
biodiversity and identify genotypes that are resistant to stress factors. The resistance of plants to abiotic
stresses characterizes the ability of plant organisms to fully perform their vital functions in extreme
environmental conditions. Evaluation of photosynthetic properties of plants is of great importance
regarding of their resistance to environmental stresses. Since photosynthetic pigments are directly related
to photosynthetic potential and initial productivity, the physiological condition of plants can be assessed
on the basis of determining the amount of these pigments. That is why it is of great practical importance
to determine them on the basis of physiological indicators. The study used 20 new varietysamples of
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chick pea (Cicer arietinum L.) obtained from ICARDA and maintained in collection of institute. In order
to assess the degree of salinity resistance of these accessions sown in the field, leaf samples were taken
during the flowering phase, changes in the amount of stress-related photosynthesis chlorophyll a,
chlorophyll b, chlorophyll a + b and carotenoids were identified and stress-resistant accessions were
selected. Also, a number of technological, quality indicators (mass of 100 grains, water holding capacity,
moisture content, cooking time, color, smell and taste) were studied in the seeds of the studied accessions
as well as the evaluation of high technological indicators were carried out for the selected accessions.

Keywords: legumes, chick pea, photosynthetic apparatus, salt stress, chlorophyll, carotenoids,
technological indicator
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AMEA Genetik Ehtiyatlar Institutunun 9sarlori /
Proceedings of the Genetic Resources Institute of ANAS
jurnalinda ¢apa taqdim edilon maqalalars qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Jurnalda genetika vo genomika, bioloji ehtiyatlar vo seleksiya, biokimiya va fiziologiya vo yaxin
elmlorin miixtolif saholorino aid orijinal, fonnlorarasi todqigatlarin naticolorini oks etdiron, ovvolor dorc
edilmoyan (tezis istisna olmaqla), digar jurnal vo kitaba dorc edilmok ligiin tagdim edilmos moarhalasinda
olmayan yiiksak keyfiyyatli moqalslor ¢ap edilir.

Miislliflarinin mévqeyi redaksiyanin movqeyi ilo iist-listo diismayon va eloco do seriya
maqalalor darc edilmir.

Mogqalolor Azorbaycan, Ingilis vo Rus dillorinin birinde yazilmahdir. Elmi todqiqat xarakterli
maqalalorin hacmi uygun olaraq 4-8 sohifads tortib edilmali, icmal xarakterli maqalslor iss 8-10 sohifoden
¢ox olmamalidir.

1. Maqalalarin qurulusu:

a) Elmi todqiqat xarakterli mogaloalor Jurnalin taloblarins uygun stilds asagidaki

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

Xiisusi hallarda ©dobiyyat siyahisindan ovvel tadqiqatin yerino yetirilmoasinde foaliyyoti olan
soxslora vo ya elmi miiossisolora tosokkiir etmok ticiin MINNOTDARLIQ bolmasida (2-3 ciimloden ¢ox
olmamagq]la) ola bilar.

Icmal xarakterli magalalorda basliglarin bélgiisii miiolliflorin ixtiyara buraxilir.

b) GIRIS bslmasindo tadqgiqata dair son dovrlords goriilen islorin qisa icmali verilmoli vo tadgiqatin

aktuallig1 ssaslandirilmalidir;

¢) MATERIAL VO METODLAR bélmasinde todgiqatin material(lar)1, yerina yetirildiyi metodik
iisullar vo aparilmasinda istifado olunan cihazlarin markas: (istehsal edildiyi Olkonin adi)
gostorilmalidir;

d) NOTICOLOR VO ONLARIN MUZAKIROSI bslmosinda tadgiqatin gedisi, alian naticalor vo
onlarin miizakirasi elmi todgigata uygun olaraq sorh edilmokls verilir. Todgigatin naticolorinin
toqdimindo cadval, diaqram, qrafik, sxem, sokil, histogram, kimyavi vo riyazi formullardan
istifads oluna bilor.

2. Magqalslarin tartibi qaydalari:

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

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

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

d) mogqalonin ad1 (srift - yagl vo bdyiik harflorla, sola diizlenmis. Olgiisii: 14);

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

f) miiollif(lor)in ¢aligdig1 elmi miiossisonin tam adi, {invan1 vo osas miiollifin elektron poct iinvani.
(srift - adi kursiv, sola diizlonmis. Olgiisii: 11, E-mail; vo ya E-pogt sozlori yazilmamaqla);

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

a) agar sozlor (say1 7-don ¢ox olmamagqla) — annotasiyadan sonra verilmalidir (srift — yaglh, kursiv.
Olgiisii: 11);

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

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

d) moqalonin sonunda (©DOBIYYAT-dan sonra) magalonin yazildigi dildon forqli iki dildo
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(azerbaycan dilinds yazilan maqalslar ii¢lin rus va ingilis dillerinds, rus dilinds yazilan moqalsler
iiglin azorbaycan vo ingilis dillorindos, ingilis dilindos yazilan mogqalolor iigiin iso azorbaycan vo rus
dillarinds 250 s6zdon ibarat) xiilasa (annotasiya) va agar sozlor verilir (SUMMARY vo ya
PE3IOME basliglart yazilmair).

- moqalonin adi (srift - yagl, bdyiik horflorls, ortada. Olgiisii:11);

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

- isin yerina yetirildiyi vo ya miisllif(lor)in ¢aligdig1 elmi miiassisonin ad1 (srift — kursiv, ortada.
Olgiisii:11);

- xiilasonin motni (srift — adi. Olgiisii: 11);

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

3. illiistrativ materiallar, Sormul va cadvallar

Cadvallorin eni 17,0 sm-don ¢ox olmamali, motndo codvollora verilon istinad asagidaki sokildo
olmalidir: (Cadval 1), (Cadval 2) yaxud (Cadval 1, 2) va s. Cadvalin ad1 cadvalin baginda yazilir. Cadval
1 (srift — yagli, olgiisti: 11). Cadvalin ad1 (srift - adi, olgiisii:11). Gostaricinin adi (srift — yagli, 6l¢iisi:
11), qiymatlori (srift — adi, 6l¢iisii: 11).

a)

b)

¢)
d)

e)

Sakillara, sxemlara, grafikloro matnds istinad Sokil s6zii altinda birlasdirilir ve asagidaki kimi
verilir: (Sakil 1), (Sokil 2) ya (Sakil 1, 2) va s. Sokillorin eni isa 17,0 sm-don ¢ox olmamalidir.
Sokil 1 (srift — yagl), sokilin ad1 gokilin altinda yazilir.

Sokilin ad1 (srift — yagli, 6l¢iisii: 11). Sokilalt1 izahat (srift — adi), absis, ordinat oxlarinin adlar1
vo legendlor (srift — yagli), absis vo ordinat oxlarinin qiymatlari (srift - adi) verilmolidir;
Qrafiklor uygun grafik programlarla (MS Excel, Sigma Plot, Origin va s.) tortib olunmalidir.
Kimyovi formullar miivafiq proqramlar — SymyxDraw, ChemDraw, ChemOffice va s., riyazi
formullar iss MS Equation, MathType vo s. formul redaktorlarindan istifade edilmokls
yigilmalidir. Riyazi formullarmm sayr 1-den artiq oldugda onlar nomrslonsrok, kimyavi
formullarin iso altinda va ya yaninda adi yazilmaqla aidiyyati bildirilir.

Sakillor miivafiq fotoredaktorlarla islonorok motnds yerlasdirilmolidir. Ayrica taqdim olunan sakillor

b1

“jpeg”, “tiff”, “bmp”, “pdf” vo s. kimi formatlarda keyfiyysti 300 point/diiym-don az olmamalidir.

4. Odabiyyatlara istinad va adabiyyat siyahisinin tartibi

a)
b)

c)
d)
e)

f)
g)

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

Mogalads asason son 5-10 ilin elmi moagqalslori, monoqrafiyalar1 vo digar etibarli monbslarine
iistiinliik verilmalidir.

Odobiyyatlara istinad edilmo motndo dairovi métorizodo (monbo nisani, yaxud miiollifin adi)
gostorilmoklo verilir. Istinad ilk miiallifim soyadi, moqgalonin (monbonin) nosr olundugu ili
0ziinds oks etdirir.

Oziins istinad 2-don ¢ox olmamalidir.

Odoabiyyat siyahisinda monbolor olifba sirasiyla, avval azerbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin olifbali digar xarici dillords olanlar diiziiliir.

Odabiyyatlar monbaonin ¢ap olundugu orijinal dilds va ardinca transliterasiyasi verilmalidir.
Odobiyyat monbolorinin verilmo ardicilligi: mogalonin miiolliflori (srift-yagli), métorizodo
moaqalonin ¢ixdigr il, moqalonin adi, derc olundugu dorgi, derginin cildi, némrasi vo sohifolor
(srift-adi).

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

Mogalsler anonim rayg¢ilorin miisbat roylorinden irali golorak redaksiya heystinin qorar ilo gapa
gondarilocak.

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

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

QEYD: Jurnal ildo iki dofo nosr edilir. Jurnalin toloblorino miivafiq gaydada tortib olunmayan
magqalalor ¢ap edilmir.
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TpeOoBanusi M npaBuiia 0popMJIeHHSI CTATel, MPEACTABJIEHHBIX K My0JUKALMA
B :kypHaJie Tpyasl MucTuryTa I'eHeTnueckux Pecypcos HAHA

KypHan mpuHHMaeT KauyeCTBEHHBIE, OTPAKAIOLIUE PE3yJbTaThl OPUTMHAIBHBIX, MEXAUCLUIUIN-
HapHBIX HMCCIICIOBaHUH, paHee HEe OMyOJIMKOBaHHBIC (32 MCKIIOUYEHHEM TE3UCOB) M HE NPEACTaBIICHHbIC
Ui MyONMKalMu B JAPYTHE KypHAJIbl M KHUTH CTAaThU MO TEHETHKE W TeHOMHUKE, OMOJOTHYECKHM
pecypcaM U celeKUuH, OMOXUMHUH U (PU3MOTIOTHH, a TaKKe 0 Pa3IHYHBIM 001aCTsIM CMEKHBIX HayK.

Cepuiinble cTaTbu He My0auKyoTcs. [lo3nnun aBTOPOB M peaKIUM J0KHBI COBNAIATh.

IIpuauMaloTcsl CTaThM, HaIMCaHHBIE Ha OJHOM M3 TpeX S3bIKax: AzepOaipkanckuii, Pycckwii u
Anrnmiickuit. O0BeM HCCIEOBATENbCKUX CTaTeH JHOJDKEH COCTABIATH 4-8 CTpaHUI] COOTBETCTBEHHO, a
0030pHBIE CTAaTbU HE JOJKHBI MpeBbILaTh 8-10 cTpaHum,.

1. Crpykrypa crareii:

a) CtaTbH HCCIIE0BATEIBCKOTO XapakTepa JOKHBI BKIIIOYATh CIEAYIOIINE pa3aesbl:

- BBEAEHUE

- MATEPHUAJIBI U METO/bI

- PE3YJIBTATBI U UX OBCYKIEHUE

- BBIBO/IbI (Heo0s13aTe/ibHO AJIs1 cTaTeil 0030pHOIo Xapakrepa);

- CIIMCOK JIMTEPATYPbI

B ocobpix cmydasx Takke mnpuauMaercs pazgen BJIATOJAPHOCTDB (we 6onee 2-3
npemnoxkennii) pasmenieHublii 1o CIIMCKA JIMTEPATYPBI, ¢ BeipaxkeHrneM 0J1arogapHOCTH JIMIIAM
WM HAyYHBIM OpPTaHU3aLUsAM, UIMEIOIUM OTHOIIEHNE K BBITIOJTHEHHIO PabOoTHI.

B 0030pHBIX CTaThsX pa3lieeHe 3ar0J0BKOB OCTABJIEHO HA YCMOTPEHHE aBTOpa.

0) B pazgene BBEJAEHHME npuBoautcs KpaTkuil 0030p HCCleOBaHUN B JaHHOW objactu 3a
MocJaeJHUE TOAbl U 0OOCHOBBIBAETCS aKTYalbHOCTh MPOBEAECHHOTO HCCIEeOBAHMS;

B) B paznmene MATEPUAJIBI 1 METO/JbI nomkHbI OBITH SCHO OMHCAHBI KCIIOJIB3yEeMbIE B
KagecTBE OOBEKTOB HCCIENOBAHUSA MAaTepHaibl M METOAbl IPOBOJUMBIX HccleoBaHud. Jlns
UCIIOJIb3YEMOH anmapatypsl ¥ 000py10BaHUS JOKHBI OBITh YKa3aHbI MapKa U CTpaHa MPOU3BOAUTEIS;

r) B paznene PE3YJIBTATBI U UX OBCYXKJAEHUE nomkHBI OBITH OTPasKEHBI XOJT MTPOBEICHUS
UCCIIEIOBAHUS, IOIy4YEHHBIE Pe3ynbTaThl U ux obcyxneHue. Ilpu odopmieHHn pe3yiabTaTOB MOXKHO
UCIIOJIL30BATh TaONUIBl, TpaduKu, CXeMbI, POTOrpadru, XMMHUYECKHE U MaTeMaTHIeCKue (HOpMyJIbL.

2. IlpaBuaa oopmieHus cTaTeii:

a) Crarpu nipencrasisrores B opmate MS OfficeWord (Bepcuu 97-2003 u BbImIe);

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

B) YkaseiBaTh nHACKCH Y IK (1upudT - *KupHBIiA, C BEIpaBHUBaHUEM MOJIEBOMY Kpato. Pazmep: 12);

r) HasBanue crarbu (IupuT - )KUPHBINA, 3arJIaBHBIMI OyKBaMH, BBIPABHUBAHHUE — I10 JIEBOMY Kpalo.
Pazmep: 14);

n) Ums u ¢damunug aBropa (aBTOpPOB) 3arjaBHBIMH OyKBaMHM, JOJDKHBI OBITh YKa3aHbl yu€Has
CTElIEHb M HAay4yHOE 3BaHHE, OCHOBHOH aBTOp YKa3bIBaeTcs 3BE3NOYKONW (WIPU(T - MOITYXUPHBIH,
BBEIpaBHUBAHUE TI0 JIEBOMY Kparo. Pazmep: 11);

e) IlonHoe Ha3BaHME W ajpec HAyYHOTO YUYPEXKAEHUs, B KOTOPOM paboTae(r0)T aBTOp(bl), a TaKxKe
azipec 3JEKTPOHHOU MOUYTHl OCHOBHOTO0AaBTOpa (IIPU(T - OOBIYHBIA KYpPCHB, BHIPABHHBAHHUE MO JIEBOMY
kpato. Pazmep:11). (CroBa e-mail nim «31eKTpoHHas M04Ta» HEe MPOIHCHIBAIOTCS);

€) AHHOTaNMs CTaThH - Ha s3bIKe O(OpMIIEHHs cTaThbk - He Oojee 250 cioB (WIPUQT - KUPHBIH,
MPOCTOM, BEIpOBHEHHBIN. Pasmep: 11);

) KirroueBsie cioBa (He 6osee 7-M CIIOB) - CTABATCS MMOCIE aHHOTAIUU (MIPUQT - KUPHBIA KypCHUB.
Pa3zmep: 11);

3) OcHOBHO# TekcT craThu: WpUPT - TimesNewRoman, oObIUHBIN, BEIpABHUEBAHKE - IO LIMPHHE.
Paszmep mpudra: 12. Unarepsan: 1. Pazmep ab3ama ocHoBHOTO TekcTa - 0,75 cM (OTCTYyN BHYTpH);

u) 3ariaBue pa3ieiioB: Mpu(T — KUPHEIH, 3arJaBHEIME OykBamu. Pazmep: 12.

i) B xonue crateu (nmocne JIMTEPATYPBI) npusoaurca annotanus (250 cioB) u KiI0OueBbIe CIOBa
(3aronoBku co cnoBamd SUMMURY unu PE3IOME He mponucheiBaroTcsl) Ha IBYX SI3BIKAX, Pa3IHYHBIX
OT sI3bIKa CTaThbM (HAa PYCCKOM M AHIJIMHACKOM SI3bIKAaX Ul cTaTed Ha a3epOaiKaHCKOM fA3bIKE, Ha
azepOaifiPkaHCKOM M aHTJIMACKOM S3BIKaX I CTaTeld Ha PYCCKOM S3BIKE M Ha a3epOaiKaHCKOM H
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PYCCKOM SI3bIKaxX Ul CTaTeH Ha aHTIIMICKOM).

- HazBanme Crarpu (LLpudt - XKupnerit 3arnaBasiii, BeipasauBanue - mo meHtpy, Pasmep: 11).

- Manumanet u pamunnu aBropoB (LLpudT — >KupHBIH, BEIpaBHUBaHUE - 110 ceperHe, pasmep: 11).

- HasBanue u agpec Hay49HOTO YUpeKACHUs, T€ BBIIOIHEHA paboTa WM paboTal0T aBTOPHI CTaTby,
BBEIpaBHUBaHUE - 110 cepenuue. pudt- oOsransnii. Pazmep mpudra: 11.

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

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

3. UaaocTpaTuBHBIE MATEPHAIBI, OPMYJIbI H TA0JIMIBI:

a) lllupuna Tabmuil He JOJHKHA TpeBhIaTh 17,0 cM, CCHUIKH Ha TaOJIHUIBI B TEKCTE JOJKHBI OBITH
cnenyrommmu: (Tabmuna 1), (Tabmuna 2) wim (Tabmura 1, 2) u Tak ganee. Ha3zanue TaOnuIlbl TUIIETCS
B Hayvase Tabnuipl. Tadmuna 1 (upudt - sxupueiit. Pasmep: 11). Hazpanue Tabmuubt (Lpudt - 0ObIIHBIA.
Pasmep: 11). Hazpanue namukaropa (Ilpudt - xupwsiii, Pazmep: 11), saavenus (LLpudt - oObaHELA.
Pazmep: 11).

0) B cratbe Qortorpadum, rpaduku U cxeMbl 00BETUHAIOTCS MOJ €AWHBIM Ha3BaHHEM - PHCYHOK.
CchlIka Ha pUCYHKH B TEKCTE MPUBOIUTCS clenyrommm obpazoMm: (Puc. 1), (Puc. 2.) mu6o (Puc. 1, 2) u
T.1. lllupuna pucynkos 17,0 cm. Puc. 1 (ILpudrt - xupHbIiT), Ha3BaHUE PUCYHKA MUILIETCS O HUM.

B) Haseanme pucynka (Ipudt — xupsbii, pasmep 11). [logpucyHouHslii TekcT (Wpudr —
o0b1unbIif); Ha3zBanue ocelt abciucchl, OpAWHATHL U JIETeHNB (IIPUQT — KUPHBIA), 3HAaYeHUs (pudT —
OOBIYHBIN) TIPUBOIATCS.

r) ['paduku momKHBI OBITH COCcTaBIEeHB COOTBETCTBYIOIMMHU nporpammamu (MS Excel, SigmaPlot,
Origin u T.11.).

n) Xumuueckue GOpMynbl HaOMPAIOTCS € HCIOJIB30BAHUEM COOTBETCTBYIOLIMX PEIAKTOPOB
xuMuaeckux ¢popmyn — SymyxDraw, ChemDraw, ChemOffice u T.x1., MaTemMaTuueckue Gopmyiisl - MS
Equation, MathType u ap. peaakropoB marematuueckux (opmyn. B ciydae mpeacraBieHus Oonee
OIHOH MaTreMaTH4ecKoil (opMyJibl, NPOBOAMTCS IHOCIEAOBaTeldbHAs HyMmepauus. Haspanue wuiu
pa3bACHEHNE TIPUBOAMUTCS OO PsIIOM, THOO0 MO POPMYIIOH.

e) Gororpadun TOHKHBI OBITH 00paboTaHBl COOTBETCTBYIOIIMME (oTopenakTopamu. dororpadun
MOTYT OBITh OTIENBHO TpeACcTaBleHbl B (opmare jpeg, tiff, bmp, pdf u np. B xauectBe He menee 300
TOYEK/AIONM.

4. JlutepaTypHble CCBLIIIKH H COCTABJICHHE CIIMCKA JIUTEPATypPhI:

a) Pa3zmep a03ama crucka nurepatypsi - 0,25 cM (OTCTYII CHapyXn);

0) B crarbe cnemyer oTmaBaTh NPEANIOYTEHHWE HAYYHBIM CTaThsIM, MOHOrpadusM U OPYyTUM
JIOCTOBEPHBIM HCTOYHUKAM TocieqHux 5-10 yer;

B) JlutepaTypHble CCHIIKM B TEKCTE AAIOTCS B KPYTJbIX ckoOkax. CchlIKa MpeAcTaBlseTCcS B BHIC
(amMuIMK TIEPBOTO aBTOPA M TOAA U3AAHUS JTUTEPATYPHOTO UCTOYHUKA,;

r) B cmnucke nureparypsl HCTOYHHKH TPHBOASTCA 1Mo andaBuTHOMYy mopsaky. CHayana Ha
azepOaliKaHCKOM, 3aTeM Ha PyCCKOM (CIaBSHCKOM), M B KOHIIC Ha APYTHMX HMHOCTPAHHBIX S3BIKAX C
JATUHCKUM aJI(h)aBUTOM, BKIIIOYAsl aHTJIMHCKHI;

1) Jluteparypa nomkHa ObITh IpeACTaB/IeHa HA OPUTHHAIBHOM SI3bIKE OITyOMKOBaHMS MCTOYHUKA, a
3aTeM yKa3bIBACTCs B TPAHCIUTEPALIAN;

e) [lopsimox mocnenoBaTeNnbHOCTH JTUTEPATYPHBIX UCTOUHMKOB: aBTOPHI CTAaThH (IPUQT - KUPHBIH),
oI W3TaHUS B KpymIod ckoOke (mpudT - OOBIYHBIN), Ha3BaHWUE CTAaThU, HA3BaHWC TCPUOAMYCCKOTO
M3JaHus — )KypHaJ, COOpHUK, TOM, HOMep u3faHus (KypHaja, COOpHHKa, KHUTH), HOMEpP MU KOJTHYEeCTBO
cTpaHul (IpUQT - OOBIYHBIN).

CraThu JOHKHEI OBITH OTIPABJICHEI IO AJIEKTPOHHOM MOYTE TI0 ajipecy genresjournal@gmail.com,
caiit www.genresjournal.az oz 3arosioBkoM “Electronic submission for GRI”.

Cratbu OyAyT OTHpaBiCHBI B MEYaTh 10 PEIICHHIO PENAKIMOHHON KOJJIETUH Ha OCHOBAaHUH
MOJIOKUTEJIbHBIX OT3bIBOB AaHOHMMHBIX PELIEH3EHTOB.

Anpec penakuuu: npocnekt Aszamisir 155, AZ1106, Unctutyt I'enernueckux Pecypcor HAH,
baky, Azep6aiimxaH.

OnexktpoHHas noyra: genresjournal@gmail.comTen .: (+99412) 562-99-28

INPUMEYAHMUE: xxypHan BRIXOAUT JBa pa3a B rod. CTaTbu, COCTaBICHHbIE HE B COOTBETCTBUU C
TpeOOBaHUSIMH KypHasia, He My OIHUKYIOTCS.
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Requirements and guidelines for Manuscripts submitted to publish in the journal
Proceedings of the Institute of Genetic Resources of ANAS

The journal accepts manuscripts reflecting qualitative, original, interdisciplinary research results,
previously unpublished (with the exception of abstracts) and not submitted for publication in other
journals and books on genetics and genomics, biological resources and breeding, biochemistry and
physiology, as well as in various fields of related sciences.

Serial articles are not published. The positions of the authors and the editorial board must
coincide.

Manuscripts written in one of three languages are accepted: Azerbaijani, Russian and English. The
volume of research articles should be 4-8 pages, respectively, and review articles should not exceed 8-10

pages.

1. Structure of manuscripts:

a) Research articles should include the following sections:

- INTRODUCTION

- MATERIALS AND METHODS

- RESULTS AND DISCUSSION

- CONCLUSIONS (optional for review articles)

- REFERENCES

In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3
sentences) placed before the REFERENCES, with the expression of gratitude to persons or scientific
organizations related to the work.

In review articles, the division of sections is left to the discretion of the author.

b) The INTRODUCTION section provides a brief overview of research in this area in recent years
and justifies the relevance of the study;

¢) In the section MATERIALS AND METHODS, the materials, used methods and implementation
of research, the used equipment and facilities with the brand and country of the manufacturer should be
should be clearly described.

d) The section RESULTS AND DISCUSSION should reflect the progress of the study, the obtained
results and their discussion. For manipulating with data, the tables, graphs, diagrams, photographs,
chemical and mathematical formulas can be used.

2. Guidelines for preparation of manuscripts:

a) Manuscripts shouldbe submitted in MS Office Word format (versions 97-2003 and higher);

b) A4 format. Page margins: top - 2.5 cm, bottom - 2.5, left - 3 cm, right - 1.5 cm;

¢) Indicate UDC indices (font - bold, left aligned. Size: 12);

d) Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

e) The name and surname of the author(s) in capital letters, academic degree and scientific title
should be indicated, the name of corresponding author required to be marked by an asterisk (font - bold,
left alignment. Size: 11);

f) Full name and address of the scientific institution in which the author(s) work, as well as e-mail
address of the corresponding author (font - regular italics, left justification. Size: 11). (The word e-mail or
"electronic mail" is not recorded);

g) Abstract of the manuscript should be in the language of the manuscript - no more than 250 words
(font - bold, simple, aligned. Size: 11);

h) Keywords (no more than 7 words) - placed after the abstract (font - bold italic. Size: 11);

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

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

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

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

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

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

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

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

3. Illustrative materials, formulas and tables:

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

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

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

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

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

f) Images should be processed by appropriate photo editors. Images should be submitted separately
in jpeg, tiff, bmp, pdf, etc. format at least with resolution of 300 dpi.

4. Guidelines for preparation of references:

a) The size of a paragraph of the list of references - 0.25 cm (indentation outside);

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

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

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

e) Literature source should be listed in the original language of its publication and then indicated in
transliteration;

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

Manuscripts should be sent by e-mail to genresjournal@gmail.com under the heading “Electronic
submission for GRI” available at www.genresjournal.az.

Manuscripts will be sent to the print by the decision of the editorial board based on the positive
feedbacks from anonymous reviewers.

Editorial office address: 155 Azadlig Avenue, Baku, AZ1106, Genetic Resources Institute of
Azerbaijan National Academy of Sciences.

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

NOTE: The Journal is publishing twice a year. Manuscripts not compiled in accordance with the
requirements of the journal will not be accepted for the publication.
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