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1. BIiOLOJI EHTIYATLAR vo SELEKSIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT 635.25:631.627.5

BAS SOGANIN NOVLORARASI (A. cepa X A. oschaninii) SOGANAQLI
HIBRiD FORMALARININ ALINMASI VO TOSORRUFAT
OHOMIYYOTLI OLAMOTLORINO GORO QiYMOTLONDIRILMOSI

SABIR HOSONOV*, ZEYNAL 9KPOROV, SEVINC MOMMODOVA

Azorbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadlig
pr., 155
sabir_hasanov @ rambler.ru

Uzun illordan bari soganlarin madoanilasdirilmasi prosesinds onlarin tasarriifat alamatlorinin
yaxsilasmasi ilo yanas1 genetik miixtslifliklorinin do azalmasi prosesi bas vermisdir. Bu da
kulturamin otraf muhitin biotik va abiotik faktorlarnmn kaskin dayiskanliyina adaptasiyasim
zoiflotmaya aparir. Buradan da soganlarin genetik miixtalifliyin artirillmasi zarurati yaramr. Bas
soganin genetik miixtalifliyinin artirllmasinda névlararasi hibridlasma bu gin de 6z aktualligim
saxlamaqdadir. Bas sogamin yabam acdadlari avazolunmaz gen manbayidir. Soganlarin novlararasi
hibrid populyasiyalar yiiksok genetik mixtaliflik potensiallar1 ilo yeni sortlarin yaradilmasinda
avazolunmaz baslangic mateiallardir. Novlararas1 hibridlorin yaradilmasinda baslangic novlarin
oyranilmasi ¢ox mihim ahamiyyats malikdir. Bu zaman baslangic materiahn heterogenliyi,
tozlanmaya minasibati, uyarsizhgi, fertillik yaxud zaif fertilliyi, hibridlarin birinci ve sonraki
nasillorinde alinmms hibrid toxumlarmin xiisusiyyatlori 6yranilmali, rekombinat formalarin
identifikasiyas1 aparilmah, seleksiya ahomiyyatli gostaricilarine gore secilmalidir. A.cepa L. x A.
oschaninii O.Fedtsch. kombinasiyasindan alinms névlerarast AC1-2F5 hibrid xatlorin 1-5 inbrend
nasillorinin se¢ilmis soganaqh formalar1 analiz edilmisdir. Hibrid bitkilar biometrik, fitopatoloji
giymetlondirilmis, naticalor statistik analiz edilmisdir. AC1-2-nin 1-5 inbrend nasillarinda keyfiyyat
va kamiyyat alamatlorine gora fardi secma aparilmus vo miayyanlasdirilmisdir ki, formalarda
homoziqotlugun yiiksalmasi hesabina yaranan alamatlor inbrend depresiyaya maruz qalmirlar. Bu
formalardan soganlarin seleksiyasinda heterozis alinmasinda baslangic material kimi istifads oluna
bilor. inbrend depresiya bas veran formalarda depresiyamn neqativ noticalorini aradan qaldirmaq
iiciin krossbriding aparilmasi vacibdir. Oyranilan alamata g6rs homozigotlugun yiiksalmasi nasilds
yeni dayiskan formalarin meydana c¢ixmasina sabab olur. Potensial dayiskanlik genlarin yeni
qarsihigh slage formalarina gora bas verir. Bu da seleksiya ahamiyyatli rekombinat formalarin
seciminin - magsadyénlii sokildo aparilmasina imkan verir. AC1-2-don ahnmis inbrend (i1-5)
nasillorin soganaqlari iri six yasti vo yumuru-yasti formahdir perenosporoza ila siraystlanmaya vo
saxlanmaya qars1 davamhdirlar.

Acar sozlar: novlorarast hibridlogma, inbriding, bas sogan, Allium oschaninii, kultura in
vitro

GIRisS

Bas sogan (Allium cepa L.) hoalo godim zamanlardan (b.e. 3000 il avval) insanlar torafindon
madoni sokildo becorilir. Soganlar qida bitkisidir, yemokloro xos dad verir. Soganlar hom do
dorman  Dbitkiloridir. Bas sogan qidaliliq keyfiyystino vo istehsal hacmina goro diinyada
pomidordan sonra ikingi yeri tutan torovoz bitkisidir (FAOSTAT 2011, http://faostat.fao.org.).
Uzun illordon bori soganlarin modanilosdirilmasi prosesinds onlarin tasarriifat alamatlorinin
yaxsilagsmasi ilo borabar genetik mixtalifliklorinin do azalmasi prosesi bas vermisdir ki, bu da

https://doi.org/10.61642/20251
Available online 10 December 2025


http://faostat.fao.org/

ETN Genetik Ehtiyatlar Institutunun EImi 9sarlari, Cild X1V(2025)

kulturanin otraf muhitin  biotik vo abiotik faktorlarinin koskin doyiskonliyi soraitine
adaptasiyasmi zoaiflotmoys aparir. Ona goro do soganlarin genetik miixtalifliyinin artirilmasi
zoruridir. Bas soganin genetik miixtalifliyinin artirilmasinda novlorarasi hibridlogsmo bu giin do
0z aktualligin1 saxlamaqdadir.

Bas soganin yabani acdadlar1 avazolunmaz gen monbayidir. Onlar seleksiyasi islorinda,
olamoatlorin otraf mihito adaptasiyas: tglin yenilonmis baslangic materiallardir. Soganlarin
novloraras1 hibrid populyasiyalar1 yiiksok genetik mixtsliflik potensiallari ilo yeni sortlarin
yaradilmasinda avozolunmaz baslangic mateiallardir. Hazirda névlorarasi hibridlogdirma yolu ilo
seleksiya ohomiyyatli quru gabigmin rongino, soganaqlarinin formasma goro forglonan, suda
yuksok doracads hall olan va hollolmayan quru maddslora malik, gdbalok xastalikloring, asasan
peronosporozaya qarst davamliliq kimi slamotlro malik formalar alinmisdir (Galvan et al.,
2005). Yeni bas sogan sortlar1 yaratmaq ti¢iin nodvlorarasi hibridlosmadon alinmis baslangic
seleksiya materiallar1 prosesin har morhoalasinds kompleks sokildo giymatlondirilmalidir.
NOvlorarasi hibridlosmada giymatli alamatlorin segilmasi zamani modani néviin alamatlorinin
itirilmasi vo yabani noviin alamatlorinin yiksalmosi bas verir. Ona géra do niimunalor daima
moqsadyonlii sakildo nozaratds saxlanilmali har iki baglangic noviin slamatlorinin birlosdiyi
rekombinat formalar secilmalidir. Novlorarasi sogan hibridlorinin yaradilmasi va tadqiqi
kompleks nozori vo praktiki yanasma tolob edir. Bura baslangic novlarin dyranilmasi, onlarin
hetrogenliyi (TuroBa u ap., 1983), tozlandirma metodikasi, hibridlosmayan névlorin ¢ixdas
edilmasi, steril va fertilliyi zoif olan hibrid bitkilorin birinci va sonraki nasillords ¢ixdas edilmasi
(TutoBa u ap., 1982), hibrid toxumlarm xiisusiyyatlorinin éyranilmasi, seleksiya shomiyyatli
formalarin identifikasiyasi, rekombinat formalarin miioyyonlosdirilmasi, nasillords névlorarasi
sabit hibrid formalarin se¢ilmosi daxildir (TutoBa u nmp., 1995). Mdiasir todgigatlar tokco
seleksiya materiallarinin alinmasmi tolob etmir, eyni zamanda onlarm miixtalif cohatlordan
oyranilmasini do talob edir. Hazirda mdvcud olan na godar bas sogan sortlar1 va hibridlori varsa
hamist osas Xxostolikloro qars1 davamsizdirlar, hissalorlo peronosporozaya (Peronospora
destructor Berk.) siraystlonirlor. Ona goro do davamli formalar almaqdan 6trii soganin yabani
formalarinin hibridlosmaya calb edilmoasi aktualdir ( EprmoB u gp., 1966). Bu Xxastaliys qarsi
nisbaton davamli olan A.oschaninii noviiniin Ordubad populyasiyasi (I"acanos u ap., 2024), bas
sogan (Allium cepa L.) sortlar1 ilo hibridlosmoys colb edilmisdir. Novloraras: hibridlor
kompleks tasarriifat shamiyyatli kamiyyat slamotlora gdroa va fitopatoloji giymotlondirilmisdir.
Noticada bas soganin seleksiyasi tigilin orjinal baslangic rekombinat formalar segilmisdir.

MATERIAL VO METODLAR

Tadgigat isindo peronosporoza (Peronospora destructor Berk.) xostaliyine garsi nisbaton
davamli olan A. oschaninii O.Fedtsch. ndviindon, bas soganin (Allium cepa L.) Ordubad-2 va
Sabir sortlarindan, Allium cepa x Allium oschaninii kombinasiyast asasinda alinmig hibridlorin
60 inbrend noaslinin (11-5), AC1-2F5 soganaqli hibrid formalarindan istifado edilmisdir.
Ordubad-2 sortundan F; hibridlorin alinmasinda, ham do nozarst kimi istifado edilmisdir. Sabir
sortundan ata forma kimi bekkrosda AC1 vo AC2 Xotlorinin alinmasinda istifado edilmisdir.
Biometirik giymatlondirme mivafiq metodikalar asasinda (Meroauka mpoBeAeHUs] HCIIBITAHUI
Ha OTJIMYMMOCTb, OJTHOPOJHOCTh M CTaOMIBLHOCTH JIyK permdathiit (Allium cepa L.) u nyk manor
(Allium ascolonicum L.), 2000; IIupokuii yuuduimpoansiii kinaccudpukarop COB u
MexayHapoaHbIi Kiaccupukarop COB nyka pemuaroro (Allium cepa L.), 1980) aparilmigdir.
Hibridlordo vo nozarot formada soganaglarin quru gabigqlarmm rongi, soganaqlarm kiitlssi,
soganaq formalarmnin indeksi, bir bitkidoki yarpaqlarmn sayi, bitkilorin birinci ildoki vegetasiya
dovru, ¢icok zoglarmm sayi, ¢icok zoglarmm hiindirliiyli, ¢icok zoglarinmn diametri,
toxumluqlardaki toxum mohsulu slamatlori Oyronilmisdir. Soganaqlarin quru gabiglarmin rangi,
soganaqglarm kiitlosi, soganaq formalarinin indeksi olamatlori yigimdan vo Soganaqlar
qurudulduqdan sonra, yarpaqlarm sayr olamoti yigim Oncasi yarpaqlarm kiitlovi yatmasi
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morhalosindo Oyronilmisdir. Saxlama yerino yigilmadan Onco soganaqlar isti havalandirma
soraitindo qurudulmusdur. Cigok zoglarinin hiindirliiyii, sayt vo diametri gicoklomo fazasinda
miioyyanlosdirilmisdir. Cicok zogunun diametri siskin hissodon asagida dlgiilmiisdiir. Olgmo
islori 40-50 bitki Uzorinds aparilmigdir.  Toxum mohsuldarligi tomizlonmis vo qurudulmus
toxumun g¢akilmasilo muayyanlosdirilmisdir. Toxum yi1gimi texniki yetiskonlik fazasinda har bir
bitki Uzro muoyyanlsdirilmisdir. Toxumluq soganlarda dlgmalor hor inbrend nosilds (I 1-5) 15-
20 bitki Uzorinds aparilmisdir. Birinci il okin sitil iisulu ilo aparilmigdir. Toxumlar martin birinci
onginliylnds hor kaset yiivasinda 2-3 toxum olmaqgla okilmisdir. Sonra alinmis bitkilor
ovvalcadan hazirlanmis (4:2:1) torf-torpag-perlit qarisiginda riitubotlondirilmis sahoys 8 X 8
sxemi ilo yuva olciilori 80 sm® olmaqla kdgiiriilmiisdiir. Sonra slave olarag qurumagdan gagmaq
vo mikro klimat yaratmaqgdan 6trii namlondirilmoklo Uzarlorii plyonka ilo 6rtiilmisdiir. 7-10 giin
arzindo toxumlar cilicormoys basladigda plyonka yigisdirilmisdir. 3-4  hoqiqi  yarpaq
omologaldikdan sonra bitkilor agiq sahays kogiiriilmiisdiir (ITorkos, 2001). ©kin 6ncasi ana
soganaqlar qiymotlondirimis, clicormis, qurumus, ¢iiriimiis xasto soganaqlar ¢ixdas edilmisdir.
Soganaqlar1 gizli goboaloklordon (ag ¢iiriimoa, bakteryoz, antraknoz vo s.) azad etmok vo
yarpaqlamani siiratlondirmak mogsadilo onlarin boyun gabiqlar1 qoparilmigdir. Okin ag1q sahada
soganaqlar 4 corgodo Corgo arasi 20 sm , bitkilor arast 8 -10 sm olmagla 5-8 sm dorinlikda
okilmisdir. Soganaqlar vo toxumlarm okini bdlgonin torpag-iglim soraitino uygun olaraq
apartlmisdir (ITuBoBapos u np., 2001). Fitopotaloji giymatlondirms, soganlarin yalangi unlu seh
(Peronospora destructor Berk.) xastaliyina davamliligi siini yoluxdurulmus sahads aparilmisdir.
Bitkilorin siraystlonmosi VIR-in 4 balliq skalasina osason 1 ball ohomiyyatsiz dorocodo
sirayatlonma, 2 orta doracads siraystlonmo, 3 gulcli daracads sirayatlonma, 4 ¢ox giiclii sokilda
sirayatlonmo kimi qiymotlondirilmisdir (MeToanueckue yKa3aHHS 10 CEJIEKIHH JYKOBBIX
kynsTyp, 1997).Todgiqatin sitatistik islonmosi Microsoft Exel programindan istifado edilmaklo
“Okin tacriibasi metodikas1” asasinda aparilmisdir (JJocexos,1985).

NOTICOLOR VO ONLARIN MUZAKIR9SI

Hibridlosmado bas sogan (Allium cepa L.) sortlarindan ana forma kimi A.oschaninii
néviindon tozlayici kimi istifado edilmisdir. Miiayyanlosdirilmisdir ki, bu zaman ndvlorarasi
hibridlosmo muvaffagiyyatlo gedir vo alinan hibridlords bas soganin olamatlori Gstinlik toskil
edir, bu gostorici digor miolliflorin islorindo do 6z oksini tapmusdrr (Kpusenko, 1941).
Soganlarin tozcuqlarinm hayatiliyi mivafig metodika ssasinda miioyyanlosdirilmisdir (Epros u
ap., 1982). Sogan toxumlar1 35-40 giin sonra yetisir. Bas soganin A.oschaninii novi ilo
hibridlosdirilmasi zamani 3-don 36 %-o Qgodor hibrid toxum omoalo galir. Bu da mioyyan
miqdarda F: hibrid toxumlar almaga imkan verir. Lakin baslangic valideyin formalardan asili
olarag bazi kombinasiyalardan alinmis hibrid toxumlarda riiseym zoif inkisaf edir, bu zaman
onlarda endosperm ya he¢ olmur, ya da ki, ¢cox zoif inkisaf edir. Belo toxumlarda riiseym tam
inkisafin1 basa vura bilmir, onlar1 siini qida miihitindo Kkulturada (in vitro) skmok lazim golir
(Turosa, 1986). NOvloraras: hibridlosmo zamani on boyiik ¢atismamazhiq Fi, F2 bitkilordo
sterilliyin olmas1 yaxud da fertilliyin cox asagi olmasidir. Sterilliyi aradan qaldirmaq yaxud
fertilliyi yiksaltmak gtin poliploidlosdirmadan yaxud bekkrosdan istifads olunur, F hibridi bu
va ya digor valideyinlo hibridlosdirilir (Mapesixuna u ap., 1986).

Allium cepa X A.oschaninii kombinasiyasindan almmig F2 bitkilorin igarisindo soganaqli
formalarla yanasi tipik ¢oxillik formalara da rast galinir ki, onlar da kitls, rong vo formalarina
g0ro forglonirlor. Onlarin igarisinda sar1, qahvayi rongli soganaqlarla yanasi qizilgiilii, morugu,
bandvsayi rangli quru gabiga malik soganaqlar da amolo goalir. A.oschaninii novinin Fs—Fs nosil
hibridlarinds sarbast tozlanmadan Fi-F> nosillords oldugundan forgli olaraq kifayst godor ¢ox
toxum alinir. Fs nosil hibrid populyasiyalarda oslamotlor az hetorogendirlor. Fs—Fs nasil
hibridlords 6ziinii tozlandirmadan vo bekkrosdan istfado etmoklo fertilliyi artirmaqla onlardan
sabit toxum alinma, onlardan da peronosporazaya qarsi davamli formalarin secilmosi imkani
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yaranir. Sorbast tozlanmadan alinmis hibridlarin igarisinds yetismis soganaqli formalarin axtarisi
praktik olarag mivaffoqiyyatsiz olmusdur. Ona gora do Fs hibridlora doydurucu hibridlosma
totbiq edilmis vo peronosporozaya qarsi davamli bitkilor se¢ilmisdir. Bekkrosdan alinmis bitkilor
keyfiyyotino goro 0z-6ziinii tozlamadan alinanlardan forqlonmislor. Baxmayaraq ki, nasil
daxilinds olan bitkilor bircinsli deyil, AC1(Fs (A.cepa x A.oschaninii) x A.cepa) bekkros
kombinasiyasindan alinmis bitkilor glin xarekterik xususiyystlor bunlardir. Bitkilorin bir
hissasindo araliq tipli iri soganaqlar formalasir. Bitkilorin bir hissesinds inkisaf dayanmur,
soganaq yetigsmir, kok sistemi coxillik bitkilordokino analoqdur. Soganaqlarin ronglori
mixtalifdir.Qahvayidon, morugudan, Lilufaridon vo onlarm ¢alarlarindan ibarotdir. Ozi-6zinii
tozlayan nosillords baslangic Fs nosildo olan bitkilora banzor bitkilor alinir. Bekkrosdan vo 6z(i-
0ziinii tozlamadan alman bitkilorin birinci il mugayisali 6yronilmasi gostorir ki, bekkrosdan
alinmig niimunoalords soganaqlarm irilonmasi, zoglarm vo yarpaqlarin saymin azalmasi bag
vermigdir. Bekkrosa coalb edilmis bitkilorin fertilliyi asagi olduguna géra toxum tutma faizi do
asag1l olmusdur vo yegano soganaqli bitki alinmigdir. Belo bitkilor araliq formali soganaqli
formalardan forgli olarag bas soganda oldugu gador toxum amolagatirirlor. AC2 bekross nasil
AC1 araliq tipli iri soganaqli hibrid bitkilorin bas soganla carpazlagsdirilmasindan alimmisdir.
AC1 bitkilorin fertilliklori asagi oldugundan AC2 naslin bitkilorinin say1r az olmusdur. AC2
nosildo pargalanma geydo almmigdir. Bitkilorin bir hissesi yetismis soganaqglar omolo
gotirmisdir, bir hissasi iso araliq formada vo ACL nosilds baslangic Fs bitkilords oldugu kimi
olmusdur (TutoBa u ap., 1995). Fertil soganaqli formalarin alinmasi iigiin todqiqat isi inbrend
nasillorin alimmasi va 6yranilmasi istigamatina ydnoaldilmisdir. Novlorarasi hibridlorin tadgiginin
naticalorine géra hibrid soganlarm quru qabiglarmin rongi I 1-5-do AC1 nasildo va nozarstdo
sabit sar1, I 1-5-do AC2-do sabit gohvoyi rongde olmusdur. Bundan basqa digor nasillords do bu
olamotlora goéro sabitlosmo geyds alinsa da bu nosillorde ag vo qurmuzi rongli soganaqlar da
almmusdir (Codval 1). Cox guman ki, doyiskonlik potensiali hesabina novlorarasi hibridlorin
digar nasillorinds do bu alamatlors rast golinir. Belo hadisays bas soganda inbreding apardiqda
da rast golinir (JIorynos u mp., 2010). Todgigat isindo bizim mogsodimiz qirmizi gabigh sabit
formalarin alinmasi olmusdur. Ona goérs do tiind qirmizi rongli gabigli formalar xiisusi olaraq
secilorok analiz edilmisdir. Novloraras: soganaqli hibrid formalarda ibriding nasil yiksaldikca
soganaqlarin kiitlosinin eynilosmosi olamoti osason asagi diisiir (Codval 1). AC1-in I 1-5
nasillorindo soganaqlarin orta kiitlosi 33,6-dan 92,4 q arasinda doyismisdir. AC2-in 1 1-5
nasillorinde  22,2-don 93,7 grama qodor doyismisdir. Ona goro do variasiya koffisenti
ohomiyyotli dorocodo doyiskon olmusdur. Bu tendensiya nozarot bitkilorindo do geydo
alinmisdir. Cox gliman ki, gostoricilorin asagi diismasine Sobob hava soraitinin doyismasi Vo
inbrend depresiya olmusdur (Yemens u ap., 1982). NOvloraras: hibrid nasillorin soganaqlari
ohomiyyatsiz vo orta doracads doyiskonliklo asasen yast1 (I= 0,7-0,8) olurlar. Tokco AC2-don
formalasmus I 3 vo | 5 nosillords soganaglar orta vo ohomiyyatsiz doyiskanliklo yumru-yasti
formada (i=0,9) olmusdur. Nozarot sortun bitkilori orta seviyysli doyiskonliklo asasan iri Kiitloli
yumru formali soganaqlar formalasdirmisdir. Novlorarasi sogan hibridlorinin inbrend nasillarinin
vegetasiya dovrinlin birinci il qiymatlondirilmasi zamani ACI-in inbrend nasillorinin
yarpaqlarinin sayinin 0,7-don 7,2 ododo godor artdigi qeydo alinmisdir. Nasillords yarpaglarin
variasiya Kkoffisenti 12,1-don 37%-o godor doyismisdir AC2-nin inbrend nasillarinin bitkilorinda
do oxsarliq qeyde alinmisdir. Nozarat sortda inbriding nasillordon asili olmayaraq bitkilorin orta
say1 (6,3 odod) 6ziinii saxlamis, alamatin shamiyyatli doyiskonliyi Cv=33,2 % olmusdur.
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Cadval 1.

Novlorarasi sogan hibridlorinin inbrend nasillerinin birinci vegetasiya ilindo biometirik gostaricilorine gora qiymstlondirilmasi

Hibrid kombinasiyasi Soganaqlarin Soganaqlarin Soganaq Yarpagqlarin say1 Perenosporoz ils
vd inbrend nasillori quru kiitlasi formalarimin adadld sirayatlonma
gabiglarinin (qr.) indeksi
rangi XcpxSXcep Cv, % XcpxSXcep Cv, % XcpxSXcep Cv% XcpxSXcp Cv, %
A.cepa x_A.oschanini
I 1AC1 F5 sarl 39,5+146 181 0,7+0,1 4,3 5,617 37,0 1,1+0,1 0
1 2AC1 F5 sart 92,4175 19,1 0,7+£0,1 12,1 0,710,1 12,1 0,6+0,2 17,1
I 3AC1 F5 sar1 69,5+13,2 331 0,7+0,1 10,1 6,3+1,3 21,6 1,1+0,3 19,7
I 4AC1 F5 sar1 33,6£20,1 62,3 7,2£1,2 19,7 7,2+£1,2 19,7 1,1+0,3 19,2
I 5AC1 F5 sar1 75,6+134 36,4 0,7+0,0 0,0 7,211 15,1 1,1+0,2 0
I 1AC2 F5 gshvayi 49,6%9,6 29,1 0,7+0,1 10,1 6,3+1,2 24,5 1,1+0,1 0
1 2AC2 F5 gohvayi 22,2197 45,8 6,3%£1,2 24,5 7,7£1,3 19,7 1,1+0,1 0
I 3AC2 F5 gshvayi 93,7124 321 0,9+0,1 8,1 5,2+1,2 22,8 1,1+0,4 47,9
1 4AC2 F5 gshvayi 64,3£15,3 41,2 0,8+0,1 8,0 6,3+1,2 24,5 1,1+0,4 37,3
I 5AC2 F5 gshvayi 40,4+16,5 41,0 0,9+0,0 3.1 5,7£1,0 231 1,1+0,2 23,9
Ordubad-2 (standart) gohvayi 40,8+11,2 58,2 1,1+0,1 11,7 6,5+1,2 33,2 3,1+0,3 10,1
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Cadval 2.
Novlorarasi sogan hibridlorinin soganaqli inbrend nasilloerinin toxumluq bitkilarinin biometirik gostaricilorine gora
qiymatlondirilmasi
Hibrid kombinasiyasi Cicak zoglarimin sayi Cicok Cicok Bitkilorin toxum Peronosporoz ilo
vd inbrend nasillori (sm) zoglarimin zoglarimin mohsuldarhgi. sirayatlonma
hiandurluya diametri Hor bitkidon g-la (balla)
(sm) (sm)

XcpxSXcep Cv, % XcpxSXcep Cv, % XcpxSXcep Cv, % XcpxSXcep Cv% XcpxSXcp Cv, %

A.cepa x A.oschanini

I 1AC1F5 2,2+0,1 0,7 2,612,4 4,0 1,3+0,3 57,5 0,3+0,2 35,6 1,2+0,2 20,4
1 2AC1 F5 4,4+1,2 30,7 74,31£5,5 7,5 2,1+0,5 53,0 29+1,7 329 0,6£0,2 30,1
1 3ACL F5 3,3t1,4 435 98,6+3,4 3,6 1,8+0,3 16,2 3,1+3,0 10,2 2,1+0,3 10,6
I 4AC1 F5 2,3+0,8 35,7 74,445,3 7,3 1,7+0,2 12,0 3,4£29 785 0,6+0,6 14,3
I 1AC2 F5 2,4+0,6 28,6 82,4+6,2 7,6 1,7£0,4 37,0 1,305 449 1,1+0,3 21,5
I 2AC2 F5 2,7x0,5 28,5 70,4+5,3 7,6 2,1+0,3 23,6 1,6£1,1 40,2 1,1+0,3 25,5
I 3AC2 F5 2,5+0,7 29,4 80,5+4,4 5,6 1,840,3 15,0 0,5+0,1 75,2 2,1£0,7 35,5
I 4AC2 F5 2511 46,9 83,8+12,0 14,6 1,910,3 14,4 0,6£0,3 76,5 0,6+0,7 16,8
Ordubad-2 (standart) 2,4+0,3 30,1 80,3+2,5 3,2 1,840,3 15,6 0,2+0,4 30,1 3,1+0,7 0
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NOvloraras1  hibridlorin  inbred noasillorinin  fitopotoloji  giymatlondirilmosi  zamani
muUayyanlosdirilmigdir ki, birinci vegetasiya ilindo inbrend nisillorin artmasi ilo sogan
bitkilorinda birinci nosillo migayisado dézumltluyin yiksalmasi istigamotinds doyisiklik bas
vermisdir (codval 1). Peronosporoza ils siraystlonmo orta hesabla asagi saviyyado olmusdur.
Lakin 6zilinii tozlamadan alinmig bitkilords sirayatlonmonin orta bali asagi diismiisdiir. Xastaliya
dozumli bitkilorin say1 artmigdir. Nozarot sortunda iss peronosporozaya siraystlonms (3,1 ball)
yuksok olaraq qalmigdir. ©lamatin orta dayiskonliyi Cv=20% olmusdur.

NOvlorarast  sogan hibridlorinin inbrend nasillorinin todqigqi g0Ostordi ki, soganlarin
hoyatlarinin ikinci ilindo inbrend hibrid bitkilor toxum zoglarinin sayma gora do forqlonmislor.
Toxum zoglarinin say1 2,2-don 4,4 ododo godor doyismisdir. Bu doyiskanlik shamiyyatli
doracado olmusdur. Ordubad-2 (nozarot) sortu homiso 2-3 odad gigok zogu omologatirmisdir.
Dayiskonlik ohomiyyatli dorocods olmusdur. Inbrend nosillords ¢icok zogunun hiindiirliiyii
olamatinin doyiskonliyi orta vo shomiyyotsiz doyiskonlik saviyyssindo olmusdur. Nosillordo
zoglarmn orta hiindirliyii 62,4-don 98,5 sm-o godor doyismisdir. Biitiin nasillordo bu slamata
gOro gostaricilorin doyiskanlik omsali Cv=3,2%, soglarin orta hiindiirliiyii 80,2% olmusdur
(cadval 2).

AC1-2-don alinmig toxumluq bitkilorin giymatlondirilmosi gostorir ki, zoglarin diametri
olamotine goros 11-2 bitkilorin variyasiya kofigenti, I 1-4 don almanlardan Cv = 11,9 %-2 godor
asagl digmiigdiir. Ona goro do zoglarin orta diametri alamoti nozarotdokino uygun olaraq
awvalkilordon gah algalmis, gah da yiiksalmisdir, yaxudda avvalki vaziyystdo qalmisdir. Toxum
mohsuldarligina goro iso muoyyonlosdirilmisdir ki, inbrend noslin artmasi ilo orta toxum
mohsuldarligi AC1-in I 1-4 neslinin bitkilorinde shomiyyatli soviyysys godor artmisdir. AC2-nin
I 1-4 noslinin bitkilorindo iso oksina inbrend naslin bitkilorinin mohsuldarlig: 0,6 q - a goador
azalmigdir. Nozarat sortun bitkilorinin toxum mohsuldarhg: hor bitkido 0,1 q variasiya koficenti
iso 30%-dir. Novlorarasi sogan hibridlorinin inbrend nasillarinin  toxumlug bitkilarinin
fitopotoloji giymatlondirilmoasi gostorir ki, 6zind tozlamadan alman bitkilorin siraystlonmasi
asag1 2,1-don 0,6 bala diismiisdiir. Bu orta vo shomiyyatli doyisiklikdir. Noazarat sortunun
toxumlug bitkilorinin siraystlonmasinin orta bali yiiksok saviyyads (3,1 ball) galmisdir burada
ohamiyyatsiz doyisiklik saxlanilmigdir (Cv=0%).

NOTICO

A.cepa L. vo A.oschaninii névlarinin marhalali hibridlosdirilmasi ssasinda almmis F1
hibridlordo poliploidlosma, bekkrosun totbigi vo inbrend hibrid formalarda kompleks
giymatlondirmanin aparilmasi, rekombinat formalarmn segilmasi ilo bas soganin seleksiyasi tigiin
yiiksok effektivli texnoloji proses islonib hazirlanmisdir. AC 1-2-don secilmis I 1-5 inbrend
nasillordo kamiyyat vo keyfiyyat olamatlorino géro segcmos aparilmaqla mioyyonlosdirilmisdir
ki, formalarda homoziqotlugun artmasi hesabma olamatlorin yliksolmosi bas soganin
seleksiyasinda heterozis ii¢iin baslangic material almagi miimkiin edir. inbrend depresiya
miisahido edilon formalarda krossbriding aparilmasi vacibdir ki, inbrend depresiyanin neqativ
naticalorindon gagmaq miimkiin olsun. Bundan basqa nasillorda potensial doyiskanliyin vo
genlorin yeni qarsiligli oalagesinin noticasi olaraq bitkilordo dyronilon olamotloro goro yeni
doyiskon formalar meydana ¢ixir. Bu iso qiymatli seleksiya ohomiyyatli rekombinat formalari
mogsadydnlii sokildo secmoys imkan verir. AC1-2-don alinmus I 1-5 inbrend nasillorin, six
yumru iri soganaqli formalar1 peronosporozaya vo saxlanmaya qarst yiiksok dorocodo
davamlidirlar.
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IMupoxuii YHUGDUIIUPOBAHHBIH kiaaccupukarop COB M MeXIyHAPOXHBIH
kiaaccupukarop CIB myka pemuaroro (Allium cepa L.). — UCCP, Onomoyii,1980;42[
Wide unified classifier of the CMEA and international classifier of The CMEA onions (Allium
cepa L.). — Czechoslovakia, Olomouc, 1980;42 (in Russian)]

FAOSTAT 2011, http://faostat.fao.org.

Galvan G., Gonzalez H., Vilaro F. Estado actual de la investigacion en poblaciones locales de
hortalizas en Uruguay y su utilizacion en el mejoramiento. Agrociencia, 2005;Vol IX, p.115-
122.

NOJYYEHUE MEXKBUIOBBIX (A. cepa x A. oschaninii) THBPUIHBIX ®OPM
JIYKA U OHEHKA UX XO35UCTBEHHO-LIEHHBIX IIPU3HAKOB

Caoup I'acanoB*, 3eiinana Axnapos, CeBuHax MaMenoBa
Hucmumym cenemuueckux pecypcos Munucmepemesa nayku u oopazosamust
Asepbatioscanckoii Pecnyonuku

B mpomecce OKyapTypHBaHHS JIyKOB HA MPOTSDKEHHH MHOTHX JIET Hapsiay C yIydIIEHHEM HX
XO3SICTBEHHBIX TPH3HAKOB HAOIIONANIOCH COKpAIlleHHe T'eHETHYECKOro pasHooOpasus. JTo ociabiser
CIIOCOOHOCTh KYJIBTYPHl aJalTHPOBATHCA K PE3KUM HM3MEHEHHSAM OHOTHYECKUX U aOMOTHYECKHX
(baxTopoB oOKpyxkaromeld cpensl. 1103ToMy BO3HHKAaeT HEOOXOJMMOCTH YBEIHYECHHUS TEHETHYECKOTO
pa3HooOpasusi JIykoB. MexXBHIOBass THOPHIM3ALUS OCTAETCS AKTYaJbHBIM METOJOM pacCHIMpEeHHs
TeHETHYECKOro pasHoo0pasus permyaroro Jyka. JJuKue mpeKu permqaToro Jyka sSBISIOTCS He3aMEHHMBIM
MCTOYHUKOM T'€HOB. MeXBHUI0BbIE THOPUIHBIE TOMYIISIHH JTYKOB, 00J1aJaf0lIHe BEICOKUM TTOTEHIINAIOM
TEHETHYECKOro pa3HoOOpasus, CIIy)KaT HEHHBIM HCXOIHBIM MaTEpPHUAJIOM JUIS CO3IaHUS HOBBIX COPTOB.
[lpn co3maHMM MEKBUIOBHIX T'HOPHIOB KpalHE Ba)KHO H3y4eHHE WCXOMHBIX BUAOB. Ilpum sTOM
HEOOXOIMMO HCCIIEIOBaTh T'eTEPOr€HHOCTh HMCXOAHOIO MaTepHaja, €ro OTHOIIGHHE K OIBUICHHIO,
CTENeHb HECKPEIIMBAEMOCTH, (PepPTHIILHOCTh WM CIIa0yI0 (epTUIIEHOCTh, XapaKTEPHUCTHKHA TMOPHIHBIX
CEMSH B IIEPBOM U IOCIIEAYIOMINX TOKOJICHHSX, TIPOBOANUTD UICHTH()HUKAIIMIO pEKOMOHMHAHTHBIX (OPM U
0TOOp O CEJIEKIIMOHHO 3HaYMMBIM TOKa3atensM. [IpoaHann3upoBaHbl (OPMBI JIyKOB, OTOOpaHHBIE U3
MEXBHIOBBIX THOpuAHBIX JuHUHA ACL-2F5 (nmomydyennsix or komOunHammm A. cepa L. x A. oschaninii
O.Fedtsch.) B 1-5 nnOpenubix nokoyeHusix. I'muOpuanble pacTteHus: ObUTM OLEHEHBI OMOMETPUYECKH H

14


http://faostat.fao.org/

ETN Genetik Ehtiyatlar Institutunun EImi 9sarlari, Cild X1V(2025)

(HUTOMATONOrNYECKH, PE3YJIbTAThl MOABEPIHYTHI CTATUCTHYECKOMY aHanu3y. B nokonenusx AC1-2 (1-5)
MPOBENIEH MHIMBUIYAJIbHBIA OTOOp MO KaueCTBEHHBIM M KOJIMYECTBEHHBIM MpPH3HAKAM. Y CTaHOBIICHO,
YTO TMPHU3HAKH, BO3HHUKIIHE 3a CYET IOBBIIICHUS TOMO3WUTOTHOCTH, HE IOABEPKEHBI HHOPEIHOM
nernpeccur. Takue (OpMbI MOTYT OBITH HCIONB30BaHBI B CENEKIHHM JyKa B KadecTBE HCXOIHOTO
MaTepHuana Uil MOJydeHHs rereposuca. B ¢opmax, moaBep:keHHbIX WHOPEIHOW AENpeccHd, Ba)kKHO
MPOBOANUTH KPOCCOPHUIIUHT JUIS YCTPaHEHHsI ee HeraTUBHBIX MocieAcTBUi. [IoBbIIeHE TOMO3UTOTHOCTH
B TIOKOJEHWU MO H3Yy4aeMOMY TMPHU3HAKY TPHBOAUT K TIOSIBICHUIO HOBBIX H3MEHYHBBIX (OpM.
[lorennnanpHasi M3MEHYMBOCTh BO3HHMKAET Ojarogaps HOBBIM (opMaM B3aUMOJACHCTBHS TEHOB, YTO
MO3BOJISICT 1IeJICHAIIPAaBICHHO OTOMpaTh CENEKIMOHHO 3HaYMMbIe peKOMOMHAHTHBIE (HOpMBI. JIyKOBHIIBI
nHOpenHbix mokonenui (I1-5), momydenubix or ACI1-2, UMEIOT KPYINHYIO, TUIOTHYIO, IUIOCKYIO HWIIH
OKPYTJIO-TUIOCKYIO (hOpMY, YCTOWYMBEI K 3apa’k€HHI0 TEPOHOCIIOPO3OM M OO0NAaZaloT XOpouIeH
JIEKKOCTBIO.

Knrouesvie cnosa: medxicsuoosas ubpuousayus, unbpuourne, penyamoiti ayk, Allium oschaninii,
Kyismypa in vitro.

OBTAINING INTERSPECIFIC (A. cepa x A. oschaninii) HYBRID FORMS OF ONION AND
EVALUATION OF THEIR AGRONOMIC TRAITS

Sabir Hasanov*, Zeynal Akparov, Sevnj Mammadova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

During the long-term domestication of onions, while agronomic traits have improved, a decline in
genetic diversity has been observed. This reduction weakens the crop’s adaptability to abrupt changes in
biotic and abiotic environmental factors. To address this issue, expanding the genetic diversity of onions
is essential. Interspecific hybridization remains a key method for enhancing the genetic variability
of Allium cepa. Wild onion relatives serve as an invaluable source of genes for this purpose. Interspecific
onions hybrid populations, which exhibit high genetic diversity potential, are valuable source material for
developing new cultivars. When creating interspecific hybrids, a thorough study of the parental species is
crucial. This includes analyzing the heterogeneity of the source material, pollination behavior, cross-
incompatibility levels, fertility or reduced fertility, hybrid seed characteristics in the first and subsequent
generations, identifying recombinant forms, and selecting for breeding-significant traits. This study
examined onion forms selected from interspecific hybrid lines AC1-2F5 (derived from the cross A.
cepa L. x A. oschaninii O. Fedtsch.) across the 1st to 5th inbred generations. Hybrid plants were
evaluated through biometric and phytopathological analyses, with the results subjected to statistical
processing. Individual selection was conducted in the AC1-2 (1-5) generations based on qualitative and
guantitative traits. The findings indicate that traits resulting from increased homozygosity were not
affected by inbreeding depression. Such forms can be utilized in onion breeding as source material for
heterosis breeding. Conversely, in forms susceptible to inbreeding depression, crossbreeding is necessary
to counteract its adverse effects. Increased homozygosity in the studied trait leads to the emergence of
new variable forms, with potential variability arising from novel gene interactions. This enables targeted
selection of recombinant forms with breeding significance. Bulbs from the inbred generations (11-5)
derived from AC1-2 exhibit large, dense, flat, or round-flat shapes, resistance to downy mildew infection,
and good storage stability.

Keywords: interspecific hybridization, inbreeding, onion (Allium cepa), Allium oschaninii, in vitro
culture.

Capa tagdim etmisdir: Aydin Osgarov, b.e.d., professor
Redaksiyaya daxil olma tarixi: 01.07.2025

Takrar islanmaya gondarilma tarixi: 10.08.2025

Capa qabul edilma tarixi: 11.09.2025
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SECILMIS GILAS (Prunus avium L.) SORTLARININ DUS (FORQLILIK,
UNIFORMLUQ, SABITLiK) MEYARLARI OSASINDA
XARAKTERISTIKASI

XOYALD KORIMOVA *, ZEYNAL 89KPOROV

Azarbaycan Respublikasi Elm va Taohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq
pr, 155
xayalakerimova90@gmail.com

Gilas (Prunus avium L.) iqtisadi v qida baximindan yiiksok doyaro malik meyva bitkisidir.
Onun sort miixtalifliyinin doqiq tahlili v identifikasiyas1 genetik ehtiyatlarin qorunmasi, seleksiya
islorinin planlasdirilmasi va yeni sortlarin yaradilmasi iiciin vacibdir. Bu tadqiqatda Azarbaycanda
becorilon on iki gilas sortu UPOV DUS (Distinctness, Uniformity, Stability) meyarlar1 vo
PPV&FRA (Prunus Genetic Resources Center, INRAE) metodologiyasina uygun olaraq
giymatlondirilmisdir. Tadqigat zamam miixtalif gilas sortlarimin meyvasinin morfoloji
xiisusiyyatlorinin sistemli qiymotlondirilmosi aparilmisdir. Analiz edilon parametrlors - meyvanin
kiitlasi, uzunlugu, eni, formasi, qabigin va Iatin rangi, siranin rangi, saplagin uzunlugu, ¢ayirdayin
kiitlosi vo formasi, elaca do sirslilik, dad keyfiyyoti daxil edilmisdir. 9lds olunan naticalor sortlar
arasinda bu gostoricilorin ohomiyyatli daracado variasiya gostordiyini tosdiglomisdir. Meyvo
formasi lobyasakilli, uzunsov, iiraksakilli vo oval olaraq miiayyon edilmis, gabigin va latin rongi iso
sar1, qirmizi, ¢cohrayl va qara tonlarinda miisahids olunmusdur. Saplaq uzunlugu sortlar iizra qisa,
orta vd uzun kateqoriyalara béliinmiisdiir. Bu parametrlor DUS testlori vo seleksiya proqramlar
iiciin miihiim indikator kimi qiymatlondirilmisdir. Cayirdayin Kiitlosi orta v yiiksok diapazonda
doyismis, coyirdok vo meyvo formalarn iso ellipsvari, dairavi vo oval strukturlar niimayis
etdirmisdir. Naticolor gostorir ki, meyvo qabigimin rongi, dad keyfiyyoti, saplagin uzunlugu vo
coyirdayin xiisusiyyotlori sortlarin identifikasiyasi va istehlak keyfiyyotinin qiymotlondirilmasindo
holledici rol oynayir. Tadqiqat homginin sortlar arasinda morfoloji variasiyamin ohomiyyatini
vurgulayir, seleksiya proqramlar1 vo genetik ehtiyatlarin qorunmasi iiciin doyarli elmi molumat
bazasi taqdim edir. Eyni zamanda, naticolor meyvonin morfoloji vo biokimyavi gostoricilori
arasindaki slaqanin qiymoatlondirilmasing imkan verarak, yiiksak keyfiyyatli gilas istehsalinin tomin
olunmasinda vo DUS standartlarina uygunlugun miidyyon edilmasindo praktik ohomiyyat kasb
edir. Onlarin genetik miixtslifliyi yeni, daha mohsuldar, xastalik vo iqlim dayisikliklorina davamh
sortlarin yaradilmasi iiciin seleksiya islorina genis imkanlar verir.

Acar sozlar: gilas, iimumi gakar, tursulug, UPOV deskriptor, PPV&FRA, DUS

GIRIS

Gilas (Prunus avium L.) Rosaceae fosilosine vo Prunoideae yarimfssilosine aid olub
diinyanin miilayim iglim bdlgalorinds yetison oan shomiyyatli vo dadli meyvs bitkisidir (Wunsch
and Hormaza, 2004). Gilas yiiksok qida doyorino malikdir, homginin bazarda may aymnin
ortalarindan iyul ayma qodor, digor miilayim iqlim meyvo bitkilori ilo roqabatsiz sokildo
movcuddur (Zheng, 2016).

Gilas yalniz becorilon meyve agaci kimi deyil, hom do Avropa, Asiya vo Afrikada tobii meso
ekosistemlorinin vacib komponenti olan yabanmi ndvlori ilo do mdvcuddur. Miiasir sortlarin
moansoyi Qara doniz vo Xozor donizi otrafi orazilordir, yoni Conubi Qafqaz 6lkolorinda yerlosir.
Quslar bu noviin yayilmasina komoak edib vo gilas Avropada genis yayilib. Arxeoloji tapintilara
goro, Avropada insanlar P. avium meyvalorini eramizdan avval 4000-5000-ci illordo yeyirmislor
(Faust and Suranyi, 1996). Diinyada toxminon 1500 gilas sortu mévcuddur. 600 gilas sortu
Fransada toplanmisdir. Bu sortlarin bazilori Fransanin Bordo gohari yaxinliginda yerlogson Prunus
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Genetik Resurslar Morkozinin INRA gilas kolleksiyasindan gotiiriilmiisdiir. Onlarm 30%-1
Fransanm milli gilas kolleksiyasina aiddir (Barreneche, 2014; Akparov and Karimova, 2023).
Gilas meyvalorinin  saxlanma miiddati qisa oldugundan mohsulun somorali idare olunmasi,
daginmasi vo bazara ¢ixarilmasi iiclin ciddi maneo yaradir. Bundan oslavo, global istilogmonin
artmasi noticosindo, Azorbaycanin miilayim bolgolorindo standart gilas sortlari soyuq hava
toloblorini qarsilamadi tiglin mohsul itkisi riski ilo iiz-lizo qalir. Boylik iqtisadi itkilors sobob olan
bu voziyyat yalniz tokmillasdirilmis gilas sortlarinin introduksiyas1 vo xarakterizasiyasi yolu ilo
genofondun genislondirilmesi ilo aradan qaldirila bilor. Tiirkiys, Yunanistan, Macaristan, Italiya
kimi Olkolorin gilas bitkisinin becorilmosi ilo mosgul olan elmi-todqiqat institutlarinda
uzunmiiddotli seleksiya iglori naticosindo gilasa aid yiliksok mohsuldar, meyvasi iri vo abiotik
amilloro davamliliq kimi olamatlors malik yeni sortlar yaradilmigdir. Gilas saciyyslondirilmasi
onun genotiplorini forqlondiron miihiim xiisusiyyetlor haqqinda molumatlarin geydiyyata
almmasma vo toplanmasima kdmok edir, hom¢inin, onlarin asan vo siiratli forqlondirilmosino
imkan yaradir (Dangi, 2021). Bu xiisusiyyatlor bosluglarin miisyyan edilmasini vo seleksiya
programlari li¢iin doyarli genofondun secilmosini asanlasdiraraq kolleksiyanin torkibi vo genetik
miixtalifliyi haqqinda daha otrafli malumat slds etmoyo imkan verir. Eyni zamanda, homogen
niimunslarin tipikliyini yoxlamaga, yanlis tanima va ya dublikatlar1 askar etmays, eloca do digor
ompliyyatlar zamani buraxilmis miimkiin sohvlori 1izo ¢ixarmaga sorait yaradir. Aparilan
todqgigatin osas mogsadi ekstremal hava soraitindo yaxsi noatico veron on perspektivli sortlarin
secilmosi, homginin onlarin miixtolif mokanlarda zamanla sabit ifadosini tomin edoacok
xiisusiyyatlorin miioyyonlogdirilmasi, tasviri vo vahidliyinin qiymstlondirilmasidir. Miixtolif
gilas sortlarmin saciyyslondirilmasi va qiymatlondirilmasi Quba rayonunda yerlason Azarbaycan
Respublikas1 Kond Tosarriifat1 Nazirliyinin Meyvagilik vo Caygiliq Elmi-Todqigat Institutunun
Elmi-Tadqiqat Bazasinda vo fordi tosarriifat sahoasindo aparilmisdir.

MATERIAL VO METODLAR

Hazirk: todqigat 2025-ci ildo Quba rayonun Zordabi kondindo doniz soviyyosindon 350-430
m yiiksoklikdo yerlogon tocriiba saholorindo (en dairasi 41.3° N vo uzunluq dairasi 48.6° E)
aparilmisdir. Asagidaki sortlar: Sar1 Drogana (G1), Ramanovka (G2), Cohray1 Napoleon (G3),
Regina (G4), Rainier (G5), Ag gilas (G6), Napoleon gara (G7), Ramon Oliva (G8), Sweetheart
(G9), Qara gilas (10), May gilas1 (G11) vo Ziraat 0900 (G12) - agac, yarpaq, meyvo
xiisusiyyatlorino gdro xarakterizo edilmisdir. Istifade edilon biitiin yerli vo introduksiya olunmus
sortlar P. mahaleb calaqaltis1 lizorinds calaq olunmusdur.

Noticolorin etibarliligini artirmaq mogosdilo otraf miihit amillorini mimimuma endirarak
Tosadiifi Tam Blok dizaynina uygun olaraq hor sortlar 10-15 illik, 5.0 m x 5.0 m mosafo ilo
okilmis bitkilor sec¢ilmisdir. Todqigat bdlgasinin ayliq orta yagmti miqdar1 vo temperatur
gostaricilori Sakil 1 vo Sokil 2-ds togdim edilmisdir.

Dekadaliq orta temperaturun coxillik norma va oton ille muagayisasi
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Sakil 1. Quba rayonunda aprel ay1 {igiin orta ayliq temperatur (°C)
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Dekadaliqg yagmtinin coxillik norma wva otan ille muqgayisasi
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Sakil 2. Quba rayonu ii¢iin aprel ayinin orta yaginti miqdar1 (mm)

Belolikls, aprel aymin ikinci onglinlityiinds yagmtili hava soraiti geyds alinib, bu da torpaqda
ritubatliliyi artirib, kond tosorriifat1 bitkilorinin suya olan tolobatin1 nisboton tomin edib.
Saholords aparilmis fenoloji miisahidolora asason gilas agaclarinda meyvalorin bdylimasi,
birinci yarpagin agilmasi fenoloji morholosi miisahido edilib (Codval 1). Yagmtmin dekadaliq
miqdar1 on ¢ox Qubada - 128 mm geydo alinib.

Cadval 1.
Secilmis gilas sortlarmin fenoloji xiisusiyyatlori (Quba, 2025)
Sortlar | Tumurcuqlarin | Ci¢okloms Cicokloma Meyvanin Meyvanin Meyvanin | Meyvonin
Acilmasi (cicak) (yarpaq) baslangici sonu miiddati yetismasi
(giin)

Gl 29.03.2025 01.04.2025 | 05.04.2025 | 05.04.2025 | 19.04.2025 14 18.06.2025
G2 27.03.2025 30.03.2025 | 05.04.2025 12.04.2025 | 22.04.2025 10 25.06.2025
G3 29.03.2025 03.04.2025 | 04.04.2025 | 06.04.2025 | 19.04.2025 13 21.06.2025
G4 28.03.2025 30.03.2025 | 05.04.2025 12.04.2025 | 21.04.2025 9 27.05.2025
G5 25.03.2025 29.03.2025 | 03.04.2025 | 04.04.2025 | 13.04.2025 9 16.06.2025
G6 26.03.2025 27.03.2025 | 04.04.2025 | 05.04.2025 | 15.04.2025 10 14.06.2025
G7 25.03.2025 28.03.2025 | 06.04.2025 | 05.04.2025 | 16.04.2025 11 17.06.2025
G8 24.03.2025 31.03.2025 | 05.04.2025 12.04.2025 | 18.04.2025 16 28.06.2025
G9 23.03.2025 20.03.2025 | 04.04.2025 | 06.04.2025 | 15.04.2025 10 17.06.2025
G10 24.03.2025 29.03.2025 | 01.04.2025 | 01.04.2025 | 13.04.2025 12 11.06.2025
Gll 27.03.2025 30.03.2025 | 04.04.2025 | 06.04.2025 | 16.04.2025 10 02.06.2025
G12 25.03.2025 20.03.2025 | 03.04.2025 | 03.04.2025 | 15.04.2025 12 19.06.2025

19 xiisusiyyatdon 16-s1 (agacin formasi, meyvonin formasi, meyva sirosinin rongi, yarpaq
uzunlugu, yarpaq eni, yarpaq uzunlugu/eni nisboti, yarpagin formasi, yarpaq saplaqinin
uzunlugu, meyvanin kiitlosi, meyvo uzunlugu, meyveo eni, meyve gabiginin rongi, meyvs lotinin
rongi, meyve saplagmin uzunlugu, ¢oyirdoyin kiitlosi vo ¢oyirdoyin formasi) UPOV (2006)
deskriptoruna osason sociyyolondirilmisdir. Digor xiisusiyyetlor (dad keyfiyysti, sokorlilik faizi,
tursuluq faizi) PPV&FRA (2012) deskriptoruna uygun olaraq xarakterizo edilmisdir. Forqlilik,
uniformluq vo stabilliyin qiymstlondirilmasi {i¢iin miisahidolor hor tokrardan tosadiifi secilmis
bitkilords aparilmigdir. Yarpaq xiisusiyyatlori ti¢lin tam inkisaf etmis 20 yarpaq (hor tokrardan 10
odad) cari zoglari orta hissesindon toplanmisdir. Meyva va ¢ayirdak xiisusiyyatlori ii¢lin optimal
yetismo dovriindo 20 meyvo niimunosi (hor tokrardan 10 odod) gdtiiriilmiisdiir. Yetigmis
meyvalor iizro miisahidolor meyvalor yigim liclin hazir olduqda aparilmisdir. Gilas meyvasinin
sirasinda tursuluq deracasi (pH) lakmus kagizi vasitosilo miioyyon edilmisdir. Sirayo batirilmis
indikator kagizinda bas veran rong doyisikliklori standart pH rong cadvali ilo miiqayise olunaraq
sortlarin toxmini tursuluq gostaricilori qiymatlondirilmisdir. Meyvalarinin sirasinde timumi sokor
miqdari refraktometr vasitosilo 6l¢iilmiis vo noticalor °Brix (%) soklinds ifads olunmusdur.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Agacin vegetativ inkisaf xiisusiyyatlori, o climlodon bdyiima formasi vo hiindiirliyii UPOV
deskriptorlar1 corgivesindo sistemli sokildo miigsahido edilmigdir. Todqiqatda yer alan gilas
sortlar1 arasinda boylik forqlor miisahido olunmusdur. Bu forqlor onlar1 ayri-ayri siniflors
ayirmaga imkan vermigdir. On iki gilas sortundan yeddisinin (Sar1 Droqana, Ag gilas, Ramon
Oliva, Sweetheart, Qara gilas, May gilasi, Ziraat-0900) yayilmis boyiima tipino malik oldugu
miioyyan edilmisdir. Iki sort (Napoleon qara, Cohrayr Napoleon) iso yarimdik vo ii¢ sort
(Rainier, Regina, Ramanovka) dik boyiima tipino aid edilmigdir. Dik boylimo tipino malik
sortlarin (Rainier, Regina, Ramanovka) six okin sistemindo istifadoys daha uygun oldugu
bildirilmigdir. Beloliklo, apardigimiz todqiqat Halle vo Oldeman (1970), daha sonra
Prusinkiewicz vo Remphrey (2000) agaclarin arxitektur modelinin tosnifatinda verdiklori
konseptual ¢or¢iva modellorine asaslanmisdir. Rakonjac vo homkarlar1 (2014) geyd etmislar ki,
gilas sortlarinda boyiimo formas: dik, yarimdik vo sallanan ola bilor. Bu naticolor Matteo vo
homkarlarmin (2017) naticalori ilo do uygunluq toskil edir. Bununla yanasi, Dangi vo
homkarlarmin (2021) apardig1 todqiqatda agacin formasi 3 tipds (dik, yayilmis, yarimdik) geyd
olunmusdur.

Yarpaqlarin xiisusiyyatlorinds olan dayiskonlik meyve ndvlorinin va sortlarinin tasviri vo
identifikasiyasi ii¢iin forqlondirici olamotlor hesab olunur (Upshall, 1924). Hazirki arasdirmada
yarpaq saplaginin uzunlugu, yarpagin uzunlugu, yarpagin eni baximindan bdyiik variasiya
miisahido olunmusdur. Yarpaq formasi, yarpagin uzunlugunun/enino nisboti baximindan iso
ohomiyyatli forq qeydo alinmamisdir. Arasdirmada yarpaq formasi ellipsvari (yumurtavari) vo
lansetvari, ucu dik oval olmusdur ki, bu da Ljubojevic vo digorlorinin (2016) naticalorine
bonzoyir. Todqigatda yarpaq saplaq uzunlugu UPOV deskriptorunun balla qiymatlondirilmosino
osason (5, 7, 9) qisa, orta vo uzun kimi qeyd edilmisdir. Bu noticolor Matteo vo baggalarinin
(2017) todgiqatlar1 ilo iist-iisto diisorok qisa, orta vo uzun yarpaq saplagmm uzunlugu kimi
miloyyan etmislor. Halbuki, Dangi vo digorlorinin (2021) apardigi arasdirmada saplaq uzunlugu
qisa vo orta kimi geyd edilmisdir. Sokil 3-do gilas sortlarinin morfoloji gdstaricilorino gors klater
analizi aparilmisdir. Klaster analizi noticosindo gilas sortlar1 iki asas qrupa ayrilmigdir. Birinci
klastero yeddi yayilmis boyiimo tipino malik sort (Sar1 Drogana, Ag gilas, Ramon Oliva,
Sweetheart, Qara gilas, May gilasi, Ziraat-0900) vo iki yarimdik boyiimo tipino malik sort
(Napoleon qara, Cohray1 Napoleon) daxil olmusdur. Bu, yarpaq morfoloji xiisusiyyatlorino goro
yarimdik sortlarm yayilmus tipli sortlara daha yaxin oldugunu gésterir. Ikinci klaster iso ii¢ dik
boylimo tipino malik sortdan (Rainier, Regina, Ramanovka) ibarot olmusdur. Bu naticolor
gostorir ki, boyiima tipi gilas sortlarinin differensiasiyasinda osas ayirict meyardir. Xiisusilo, dik
boylima tipino malik sortlarin six akin sistemlori {iclin daha uygun oldugu miioyyaon edilmisdir.
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Sakil 3. Gilas genotiplorinin morfoloji gdstoricilari tizra klaster analizi
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Meyva xiisusiyyatlorinde (meyvanin kiitlosi, meyvonin uzunlugu, meyvonin eni, meyvonin
formasi, meyvo gabiginin roangi, meyva latinin rongi, meyve sirosinin rongi, meyve saplaginin
uzunlugu, meyvonin siraliliyi vo dad keyfiyyati) boylik doyisiklik miisahide olunmusdur. Meyva
gqabiginin rongi, meyvo lotinin vo siresinin rongindo ohomiyyotli doyisikliklor olmusdur,
hamg¢inin meyva formasinda da nazaragarpacaq forqlor geyds alinmisdir: lobyasokilli (reniform),
uzunsov, iiroksokilli, oval meyvo formasi biitiin sortlarda miisahido olunmusdur. Gilas meyvalori
osason tozo istehlak {igiin istifade olunur, buna gors do xarici goriiniis (forma, parlaq qabiq, tiind
qirmizi meyvo gabigi rongi, meyvo saplaginin uzunlugu vo dad keyfiyyoti) yaxsi keyfiyyotin
miioyyonlogdirilmasi {igiin ¢ox vacibdir. Hazirki toadqiqatda meyva gabigi ronginda (sar1, qara-
qirmizi, sari-¢ohrayi, tliind-¢ohrayi, ag, qara, tiind-qara, tiind qurmizi), meyve lotinin rongindo
(sar1 vo qirmizi), meyva sirasi ronginds (agiq sari, qurmizi vo bondvsoyi) shamiyyatli variasiya
miisahido olunmusdur. Meyva qabig1 ronginds (sar1, narinci-qurmizi, al qirmizi, sorab qirmizisi,
qara), meyva lati ronginds (krem-ag, ¢ohrayi, qirmizy, tiind qirmizi va qaraya g¢alan qirmizi) vo
meyva sirasi rongindo (rongsiz, ¢ohrayi, qurmizi, bondvsoyi vo qaraya c¢alan qirmizi) oxsar
variasiyalar Rakonjac vo basqalar1 (2014) torofindon do geyd olunmusdur. Qara gabiq vo qara lot
rongi tazo meyva bazari iliglin miithiim gostaricilordir (Dangi et al, 2021). Naticolor gostarir ki,
dadin colbedici olmasi vo qabiq rongi birlikds gilas istehlakgilar1 ii¢iin on vacib xiisusiyyatlordir.
Meyvo saplaginin uzunlugu sortlarinin morfoloji xiisusiyyatlorinin 6yronilmasinde miithiim
parametrlordon biridir. Bu gostorici miixtalif sortlar arasinda ohomiyyetli dorocodo doyisir vo
hom seleksiya islorinds, ham do DUS testlorinin aparilmasinda istifads olunur. Meyva saplaginin
uzunlugu apardigimiz todqiqatda qisa, orta, uzun kimi qiymotlondirilmisdir. Qisa saplaq
uzunlugu - May gilas1 (28 mm), Ramanovka (30 mm), orta uzunluq - Sar1 Drogana (39.5 mm),
Cohray1 Napoleon (37 mm), Rainier (34 mm), Ag gilas (31 mm), Ramon Oliva (36.6 mm),
Sweetheart (38.2 mm), Qara gilas (28 mm), Ziraat 0900 (35.6 mm), uzunluq en ¢ox — Regina
(45.4mm), Napoleon qara (45.6 mm) sortlarinda miisahido edilmisdir. ElI Baji vo digorlorinin
(2021) apardiglar1 todqiqgatlarda Morokko soraitindo yetisdirilon gilas sortlarinda saplaq
uzunlugunun doyiskonliyi miioyyon edilmisdir. Onlarin naticolorino goro, on uzun saplaq Black
Heart sortunda (toxminon 56.6 mm), on qisa saplaq iso Rainier sortunda (26.1 mm) geydo
almmisdir. Oxsar noticolor Tiirkiyodo Demirsoy vo Demirsoy (2004) torofindon aparilmis
arasdirmalarda da oldo edilmisdir. Bu todqiqatda miixtalif gilas sortlarinda saplaq uzunlugu 33
mm ilo 46 mm arasinda doyismisdir. Miixtolif cografi vo iqlim soraitindo aparilan bu
arasdirmalar saplaq uzunlugunun genotipik vo ekoloji faktorlarla six bagli oldugunu gostorir.

Todqiq olunan sortlarmn oksariyystindo (Napoleon qara, Ramon Oliva, Sweetheart, Qara
gilas, May gilas1) ¢oyirdok kiitlosi orta olmusdur, halbuki bozi sortlarda (Sar1 Drogana,
Ramanovka, Cohrayr Napoleon, Regina, Rainier, Ag gilas, Ziraat 0900) ¢oyirdoyin kiitlosi
yiikksok olmusdur. Arasdirilan on iki sortun coyirdok formasi elliptik (Ramanovka, Cshrayi
Napoleon, Rainier, Qara gilas, May gilasi, Ziraat 0900), dairovi (Ag gilas, Napoleon qara,
Ramon Oliva), oval (Sar1 Droqana, Sweetheart, Regina) olmusdur. Genis kolleksiyalarda
aparilmis qiymotlondirmslords orta meyva kiitlasi 4.49 qr, orta ¢oyirdok kiitlosi iso 0.34 qr olaraq
bildirilmisdir (Gecer, 2024; Karaat & Misirli, 2023). Yabani gilas genotiplorinde ¢oyirdok kiitlosi
nisbaton asagi olub, 0.12-0.20 qr arasinda doyismisdir, halbuki becarilon sortlarda bu gosterici
0.19-0.75 qr intervalinda miisahido edilmigdir (Balik, 2021). Digor bir miiqayisali arasdirmada
bes gilas sortu (“NY 547, “Selah”, “Emperor Francis”, “Bing” vo “Regina”) dyronilmis vo
naticodo ¢oyirdoyin meyvo kiitlosino nisbatinin 3-16% arasinda doyisdiyi gostorilmisdir. ©n
asag1 coyirdok kiitlosi “NY 54” sortunda, daha yiliksok gostaricilor iso “Bing” vo “Regina”
sortlarinda qeyds alinmisdir (Demirsoy, 2007).

Todqiq olunan gilas sortlar1 arasinda meyvonin osas morfoloji gostoricilori - meyvo
saplagmin uzunlugu, c¢oyirdoyin kiitlosi, ¢oyirdoyin vo meyvonin formasi iizro variasiyalar
miisahido edilmisdir. Bu alamatlorin sortlara géro doyismaosi qrafikdo iimumilosdirilmisdir (Sokil
4).
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Sakil 4. Gilas sortlarinda meyvonin morfoloji xiisusiyyatlarinin DUS testi ¢ar¢ivasinds miisahids olunan
variasiyasi va bu xiisusiyyatlar arasindaki korrelyasiya slagslori

Beloliklo, miisyyan edilon morfoloji forqlor sortlarin forqlondirilmasi vo xarakterizasiyasi
ticilin etibarli deskriptorlar hesab olunur. Xiisusils, saplagin uzunlugu vo meyveonin formasi kimi
xarici alamatlor sortlarm DUS (Distinctness, Uniformity, Stability) testlorinds tatbiqi baximmdan
yiiksok ohomiyyet dasiyir. Aparilan korrelyasiya tohlillori gostormisdir ki, morfoloji gostoricilor
arasinda statistik cohotdon ohomiyyotli olagolor moévcuddur vo bu, seleksiya prosesindo
olamatlorin birlikdo irsi oOtliriilmo potensialini miioyyonlosdirmok baximindan vacibdir. Bu
noaticalor onu demayo asas verir ki, morfoloji gostoricilor yalniz seleksiya programlarinda ilkin
giymotlondirmo tgiin deyil, hom do hiiquqi geydiyyat morholosindo sortlarin taninmasi vo
forqlondirilmasi {igiin osasli kriteriya rolunu oynayar.

Meyvads iimumi sokor faizi Rainier sortunda (25.8%) an yiiksok, May gilas1 sortunda iss on
asag1 notico (10.8%) verdiyi miisahido olunmusdur. Digor todqigatlarla miiqayisa etsok, Di
Matteo vo homkarlar1 (2020) italiyanin conub bdlgolorindo yetisdirilon yerli gilas sortlarini
Oyronmis vo noticods Van sortunda sokor miqdarmin 15%, Burlat sortunda isa 12% oldugunu
miloyyon etmisdir. Ballistreri vo digorlori (2022) iso Lapins vo Ferrovia sortlarini
qiymatlondirmis, Ferrovia sortunun on yiiksak (16%), Lapins sortunun iso daha asagi (13%)
notico verdiyini gostormisdir. Lu (2001) torofindon aparilan todqiqatda Hedelfinger vo Sam
sortlarinda sokaorin miqdar1 12-20% arasinda doyismis vo bu naticalor yaxin infraqirmizi (NIR)
spektroskopiyasi tisulu ilo aldo olunmusdur.

Gilas meyvolorinin sirosindo tursuluq soviyyasi (pH) ilkin olaraq lakmus kagizi ilo
qiymatlondirilmisdir. Tadqiq olunan sortlardan dordii (Sar1 Droqana, Cohray1r Napoleon, Rainier,
Ag gilas) turs reaksiyali olub toqribon pH = 6 doyeri gdstormis, sortlardan biri (Napoleon qara)
zoif turs reaksiyali olub togribon pH = 8 gdstormis, digor sortlar iso golovi reaksiyali olub pH =
12, 13 vo 14 doyoarlori gostormisdir. Gilasa aid aparilmis miixtslif todqiqatlarda pH va tursuluq
doyarlorinin meyvonin rongi vo antosiyanin torkibi ilo six olagado oldugu gostorilmisdir.
Goncalves vo homkarlar1 (2007) gilasda yetisma doracasi ilo olagadar olaraq pH, titrlons bilon
tursuluq vo rong doyisikliklorini dyronmis vo noticodo meyveo qurmuiziliginm artmasmnin
tursulugun azalmasi ilo paralel getdiyini qeyd etmislor. Usenik vo bagsqalar1 (2008) miixtalif
anaclar tizorindo yetisdirilon gilas sortlarinda pH vo biokimyovi gostoricilorin doyigmosini
qiymatlondirmiglor. Serradilla vo homkarlar1 (2012) iso “Ambrunes” sortunda yetismo
miiddatinde pH, tursuluq vo bioaktiv maddslorin dinamikasimi dyronorok tursulugun azalmasi
fonunda antosiyaninlorin vo rong intensivliyinin artdigmi gostormislor. Digor todqiqatlarda
(Sugawara and Igarashi, 2008; Chu, 2024) gilas sortlarinin meyvalorinds flavonoidlorin, xiisusilo
antosiyaninlorin miqdar1 ilo pH arasmda forglorin oldugu bildirilmigdir. Meyvealordo rongin
obyektiv Ol¢lilmosi iiclin oan genis istifado edilon metodlardan biri pH differensial metodudur
(Lee, 2005), hans1 ki, gilasda da antosiyaninlorin miqdarmi miioyyon etmokds totbiq
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olunmusdur. Beloaliklo, gilasda pH vo tursuluq gostericilori yalniz meyvonin dad keyfiyyatino
deyil, hom do ronglonms vo antosiyanin biosintezinin doracasing tosir edon asas parametrlordir.

NOTICOLOR

Aparilan todqiqat gostorir ki, yalniz morfoloji alamotlors osaslanmagqla gilas sortlarinin DUS
meyarlar1 iizro doqiq forqlondirilmosi miioyyan c¢otinliklor yarada bilor. Morfoloji gostaricilor
genetik miixtolifliyi oks etdiron miihiim parametrlor olsa da, onlarin sabitliyi ¢ox vaxt xarici
mithit amillorindon asilidir. Xiisusilo do, son illordo miisahido olunan iglim doyisikliyi vo
ekstremal hava goraitinin tosiri (quraqlig, yiiksok temperatur, yaz saxtalar1 vo intensiv yagintilar)
morfoloji xilisusiyyetlorin ifadosindo doyigskonliyo sobab ola bilor. Bu iso yalniz morfoloji
olamatlora osaslanan differensiasiyanin etibarliligini azaldir. Bu baximdan, morfoloji DUS
gostariciloring olavo olaraq biokimyovi metodlarin (sokor, tursulug, antosianin vo fenol torkibi
iizro analizlor) vo molekulyar markerlorin totbiqi xiisusi ohomiyyat kosb edir. Belo yanasma,
xuisusilo morfoloji cohatdon oxsar olan vo yalniz xarici goriiniis asasinda forqlondirilmasi ¢atinlik
yaradan sortlarin doqiq identifikasiyasini tomin eds bilor. Todqigatlar homg¢inin siibut edir ki,
bazi gilas sortlar1 bir va ya bir neca listiin xiisusiyyati ilo seleksiya baximmdan perspektivli hesab
oluna bilor. Bu xiisusiyyatlor seleksiya proqramlarinda hodof kimi goétiiriilo vo yeni, iqlim
doyisikliyi soraitino daha yaxsi uygunlasan sortlarin yaradilmasina xidmot eds bilor. Notico
etibarilo, aparilan todqiqatlar golocokdo seleksiya programlarnin planlasdirilmas:t  vo
istigamatlondirilmasi liclin zongin material kimi qiymatlondirilo bilor. Morfoloji, biokimyavi vo
molekulyar yanagmalarin inteqrasiyasi, homgcinin ekstremal hava soraitino adaptasiya
qabiliyyetinin Gyronilmosi, gilas sortlarmin davamli istehsalini vo genetik resurslarmin
gorunmasini tomin etmok baximindan miihiim shomiyyat kosb edir.
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XAPAKTEPUCTUKA OTAEJBHBIX COPTOB YEPEIINHMU (Prunus avium L.) 110
KPUTEPUSM DUS (OTJIMYHUE, YHUPOPMHOCTbD, CTABUJIBHOCTD)

Xasna Repumosa*, 3eliHaa Axknepos
Huemumym eenemuyeckux pecypcos Munucmepcemea nayku u 00pazo8anus
Asepbatioxcanckoii Pecnyonuxu

Uepenras (Prunus avium L.) sBIsieTCS TUIOMOBBIM PACTEHHEM C BRICOKOM SKOHOMUYECKON U MTUIIEBOU
LEHHOCThI0. TOYHBIA aHamM3 W HJACHTHU(PHUKALWS pPa3sHOOOpa3Hs COPTOB BaXKHBI JJISI COXpaHEHHUs
TCHETUYCCKUX PECYPCOB, INIAHUPOBAHHA CCIICKIMOHHLIX IMPOrpaMM M Pa3sBHUTHUA HOBBIX COPTOB. B stom
WCCIIENOBAaHWY JBEHAIATh COPTOB UEPEIIHH, BBIpAIIUBaeMBIX B AsepOaiimkaHe, ObUIM OIICHEHBI B
coorBerctBuu ¢ kputepuwsimu UPOV DUS (Distinctness, Uniformity, Stability) u meromonorueit
PPV&FRA (Prunus Genetic Resources Center, INRAE). B xome wuccienoBanus Oblia MpoBeneHa
cUCTeMaTH4decKasi OleHKa MOP(OIOTHMYECKHX XapaKTePHUCTHK IUIOMOB Pa3IMYHBIX COPTOB YEpeIlIHU.
Ananmuzupyembie MOpGOIOrHYECKHE TTapaMeTPhl BKIIFOYAIH Maccy IUI0/a, JUTHHY, IMUPUHY, GOpMY, [IBET
KOXHUIBI U MSAKOTH, IIBET COKa, MJIMHY IIJIOJOHOXKH, MAacCy Hu q)OpMy KOCTOYKH, a TaKXKEC COYHOCTH H
BKycOBbIE KadecTBa. [lomydeHHbIe pe3yabTaThl IMOKAa3ald 3HAYUTENbHBIE Pa3IUYHs ATHX MPU3HAKOB
Mexay copramu. PopMa MmuomoB Oblia ompereneHa Kak O0OOBHIHAS, BBHITSHYTAas, CEpALEBHIHAS U
OBaJIbHAas, a IIBET KOXKHIIBI M MSAKOTH HAOIIOMANCA B JKENTHIX, KPACHBIX, PO30BBIX M YEPHBIX TOHAaX. [[nmmnHa
IJIOIOHOKKK OblTa pasfefieHa Ha KOPOTKYI0, CPENHIOI W JIMHHYIO B 3aBHCHMOCTH OT cOpTa. JTH
napaMeTpsl ObUIM OIICHEHBI KaK BaKHbIE IoKaszarenu Juii TectoB DUS M celnekIMOHHBIX TporpamM.
Macca KOCTOYKM Haxomuwiach Ha CpPEIHEM M BBICOKOM YpOBHE, a (OpPMBI KOCTOYKM H IIJIONOB
JEMOHCTPHUPOBAJIH UM THIECKNE, KPYTIIbIE i OBAJbHBIE CTPYKTYPHI. Pe3yapTaThl MOKAa3bIBAOT, YTO IIBET
KOXWHIIBl TIJI0fa, BKYCOBBIE KauecTBa, J[JIMHA TUIOJOHOXKHA W XapaKTePUCTHUKH KOCTOYKH HWIPAOT
PEIIAOIIY0 POib B UACHTH(HUKAIIUN COPTOB U OIEHKE TOTPEONTENhCKIX KauecTB. VccmenoBanue Taxke
MMOMYEPKUBACT 3HAYMMOCTh MOP(HOIOTHIECKON BapHallMd MEXKIY COpPTaMHd M TMPEIOCTaBISET IEHHYIO
Hay4YHyI0 0a3y IaHHBIX IS CEJIEKIMOHHBIX IMPOrPaMM M COXPAaHEHHUS TeHETHYECKUX pecypcoB. B To xe
BpeMsl pe3yJbTaThl MO3BOJSIOT OLEHUTHh B3aMMOCBSI3b MEKIY MOP(OIOTHYECKUMU U OMOXHMUYECKIMHU
XapaKTEepUCTUKAMH TUIONA, YTO HWMEeT IPAKTUYECKOe 3HadyeHWe il OOECledeHus IMPOW3BOJICTBA
BBICOKOKAUECTBEHHOW YEpElIHU M OIpeneneHus coorBercTBusl cranaapram DUS. HXx reHernueckoe
paszHooOpasre MpeqoCTaBISIeT MUPOKHE BOSMOKHOCTH ISl CEEKIIMOHHON Pa0OTHI 1O CO3AaHHUI0 HOBBIX,
Ooee IPOMYKTHBHBIX COPTOB, YCTOMYMBHIX K 3200JIEBAHUSAM U U3MEHEHHSIM KITMMara.

Knroueeswle cnosa: uepewins, oowuil caxap, kuciomuocms, oeckpunmop UPOV, PPV&FRA, DUS

CHARACTERIZATION OF SELECTED SWEET CHERRY (Prunus avium L.) CULTIVARS
BASED ON DUS (DISTINCTNESS, UNIFORMITY, STABILITY) CRITERIA

Khayala Karimova*, Zeynal Akparov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Sweet cherry (Prunus avium L.) is a fruit crop of high economic and nutritional value. Accurate
analysis and identification of its cultivar diversity are essential for the conservation of genetic resources,
planning of breeding programs, and development of new cultivars. In this study, twelve cherry cultivars
grown in Azerbaijan were evaluated according to the UPOV DUS (Distinctness, Uniformity, Stability)
criteria and the PPV&FRA (Prunus Genetic Resources Center, INRAE) methodology. During the
research, a systematic assessment of the morphological characteristics of the fruits of various cherry
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cultivars was conducted. The analysed morphological parameters included fruit weight, fruit length, fruit
width, fruit shape, skin and flesh colour, juice colour, peduncle length, seed weight and shape, as well as
juiciness and taste quality. The results obtained revealed significant variation in these traits among the
cultivars. Fruit shapes were identified as kidney-shaped, elongated, heart-shaped, and oval, while skin
and flesh colours were observed in yellow, red, pink, and black shades. Peduncle length was categorized
into short, medium, and long groups according to the cultivars. These parameters were considered
important indicators for DUS tests and breeding programs. Seed weight was at medium to high levels,
and seed and fruit shapes exhibited elliptical, round, and oval structures. The results indicate that fruit
skin colour, taste quality, peduncle length, and seed characteristics play a decisive role in cultivar
identification and the assessment of consumer quality. The study also emphasizes the significance of
morphological variation among cultivars and provides a valuable scientific database for breeding
programs and genetic resource conservation. At the same time, the results allow the evaluation of the
relationship between morphological and biochemical traits of the fruit, which has practical significance
for ensuring high-quality cherry production and determining compliance with DUS standards. Their
genetic diversity provides broad opportunities for breeding work aimed at developing new, more
productive cultivars that are resistant to diseases and climate change.

Keywords: sweet cherry, total sugar, acidity, UPOV descriptor, PPV&FRA, DUS
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GOYGOL-DASKOSON RAYONLARI ORAZISINDO EV TOYUQLARININ
HELMINTLORO YOLUXMA XUSUSIYYOTLORI

SOHMAN BAYRAMOV** , SALEH MOHORROMOV?

YAzorbaycan Baytarliq Elmi Tadgiqat inistitutu, Baki 5., Boyiik Sor gasabasi, 8 kondalan kg
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Bu tadgigatda asas megsad respublikamin daghq rayonlari arazisinda baslanila ev toyuqlarinin
yoluxdugqlar1 va tasarrufatlara yuksak igtisadi zarar vuran helmintozlar askar etmok olmusdur.
Farqli iqlim qursaqlarina malik rayonlarin tasarriifatlarinda baslonan ev toyuqlar1 arasinda
parazitlorin belo yayilmasinda xarici mahit amillari miihiim rol oynayir. Belo ki, helmintlarin
xarici muhita tokduyu yumurtalar munasib temperatur va namislik olduqda inkisaf edarak
invazion marhalays catirlar. Bu amillorin normadan yuxari va ya asag dayismoasi helmintlarin
yumuttalarimn mohv olmasina sabab olur. Bu magsadls Gdygdl vo Daskason rayonlarimin fardi
tasarriifatlarinda saxlanan foarqli yas qruplarda olan ev toyuqlarindan toplanms kal niimunalari
Uzarinda helmintovoskopik, o6lmiis vo macburi kasilmis quslar iizarindo yarma muayinalari
aparilaraq invaziyalarin ekstensivliyina va parazitlorin intensivliying aydinhq gatirilmisdir.
Aparilmis miiayinalor asasinda miioyyan edilmisdir ki, 3-4 aylhiq cavan ev toyuqlar1 askarid,
heterakis va rayetina helmintlarine digar yas qruplarindan farqgli olarag daha intensiv yoluxurlar.
Umumilikda Goygol rayonu (izra ev toyuqlarimn yoluxdugu askarid 1E 29,7%, I 2-15, heterakis
IE 27,5%, i 2-19, rayetina iE 21,6%, Ii 1-6 adad helmint olmusdur. Daskasan rayonu Uizra isa
quslarin yoluxdugu askarid IE 25,3%, i 2-20, heterakis IE 22,7%, i 3-21, rayetina iE 17,7%, ii 2-
9 adad helminta ¢atmsdir. Goygol rayonunun fordi tasarriifatlarinda ev toyuqlarimn yoluxdugu
helmintlorin ekstensivliyi vo intensivliyi Daskasan rayonunun fardi tasarriifatlarinda baslonilon
quslarla miiqayisads daha yuksak olmusdur.

Helmintozlarin ev toyuqlar1 arasinda beld intensiv yayilmaqla insalarin giindalik gida
mohsullar1 kimi istifade etdiklori qus ati vo yumurta istesahmin asag diismasina va onun
keytiyyatina 6z manfi tasirini gostarir. Bela ki, helmintlara intensiv yoluxmus quslar arasinda 6liim
hallarimin artmasi bas verir ki, bununda naticasinda tasarrufatlara killi migdarda maddi ziyan
dayir. Qusculuq tasarriifatlarinda vaxtasiri bels tadqiqatlarin aparinmasi ilk névbara parazitlerin
yayilma xiisusiyyatlarinin dyranilmasina va onlara qarsi aparilacaq miialica-profilaktika tadbirlarin
vaxth- vaxtinda aparilmasina asas verir ki, bu da helmintozlarin daha genis areallara yayilmasinin
garsisim alir.

Acar sozlar: askarid, heterakis, rayetina, invaziyamin ekstensivliyi, invaziyamn intensiviiyi, fordi
tosarrifat.

GiRiS

Qusculuq tosorriifatlarinda istehsalin rentabelliyi vo iqtisadi golirlo islomasi  quslarin
yoluxdugu miixtalif ndv Xastaliklordon ¢ox asilidir. Qusguluq tosarriifatlarinda mohsuldarhgin
azalmasina, intensiv yoluxma zamani kiitlovi 6liim hallarinin bas vermasina vo kulli migdarda
igtisadi zororin yaranmasinda invaziv xostoliklori xtisusi yeri vardir. Quslarin hossas oldugu
invazion xastaliklorina gars1 aparilan miialica-profilaktika todbirlorinin tokmillosdirilmasins dair
mixtoalif adabiyyat molumatlar1 vardir (Baiipamos, 2017). Amma invazion xastaliklor ilo bagli
epizootik voziyyato nozarst vo onun Oyronilmasi halo do tam aragdirilmamis qalmaqdadir. Bu
problem oasason fordi qusculuq teSorriifatlarinda 6ziinii gostormokdadir. Belo ki, quslarin eyni
vaxtda bir nego helmintlo qarisiq yoluxmasi onlara qarsi aparilan miibarizo tadbirlorini
¢atinlogdirmoklo somarasini asagi salir (/I3apmatoB u ap., 2016; Ola-Fadunsin et al., 2017).
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Quslar eyni vaxtda bir ne¢o nOv helmints yoluxmalar1 bir ¢ox tadqiqatcilar torafindon todgiq
edilmis vo sahibinin organlarinda birgo yasamaga uygunlagsmiglar. Parazitlorin organ vo
toxumalarda bir-birina qars1 antaqonist vo ya sinergetik olagslori onlarm inkisafina, patogenetik
xususiyyatlorina tasirsiz kegmir. Quslarin yoluxduglar1 har bir helmint névii onlarin badaninda
mixtalif inkisaf morholosindo olmagla sahibinin saglamligina miixtolif formada 0z tosirini
g0storir (I'otoBckuid, 2016).

Hal-hazirda fordi qusguluq tosorriifatlarda osas catinliklordon  biri do quslar1 invaziv
xastaliklordon qorunmasimi tomin etmokdir. Quslarn miixtalif név helmintlora yoluxmasini,
helmintozlarin epizootologiyasini, patogenezini va XaStaliklorin garsisinin alinmasini  tomin
etmok moqgsadi ilo  todqiqatlarin aparilmasi vo askar edilmis qarisiq invaziyalara qarsi yeni
mubarizs todbirlorinin iglonib hazirlanmasi 6z aktualligini saxlamaqdadir.

Tadgigatimizda Goy g6l vo Daskosan rayonlarmin fordi tosSarriifatlarinda désamo Uzarinds
saxlanan ev toyuqlarmin yoluxdugu helmintlorin ekstensivliyini vo intensivliyini mioayyon
etmok bir magsad olaraq qarsiya qoyulmisdur.

MATERIAL VO METODLAR

Todgigatlar Baytarliq Elmi-Todgqiqat Institutunun Parazitologiya sobasinds aparilib. Quslarin
yoluxdugu helmintlorin ekstensivliyini  muoyyan etmok tgtin Fulleborn vo ardicil yuma
tsullarindan  istifado edilmisdir. GOy gol vo Daskoson rayonundaki ayri-ayri qusculuq
tosarriifatlarindan 6lmiis vo ya Kosilmis ev toyuqlarmin bagirsaqlari toplanaraq miiayino mogsadi
ilo laboratoriyaya gotirilmis vo Skryabinin natamam yarma Usulu ilo yarilaraq, helmintlarin
intensivliyi va onlarin ndv tarkibi miiayyan edilmisdir (Karaesa, ®omo, 2021; Vann et al.,2020).

NOTICOLOR VO ONLARIN MUZAKIROSI

Apardigimiz miiayinalora asason GOy g0l rayonu orazisindo olan fordi tosarriifatlarda
saxlanilan ev toyuqlarinin ii¢ yas qrupu tizra kal nimunolori géturilorak kaproloji miayinalordon
kegirilmisdir (Cadval 1). Aparilmis miiayinalorin naticalorine asasan 3-4 ayliq ev toyuqlarindan
askarido 34,4%, heterakiso 31,8%, rayetinaya 24,4%, 6-8 ayliglardan askarido 32,7%, heterakisa
28,2%, rayetinaya 21,8%, yaslilardan askarido 22,1%, heterakiso 23,2%, rayetinaya 18,6%
yoluxma olmusdur.

Cadval 1.
Fordi qusculuq tosarriifatlarinda ev toyuqglarmin invaziyalara yoluxmasi (koproloji miiayino)

= ~ Helmintin névlari
E i E Ascaridia galli Heterakis gallinarum | Railletina tetragona
-’ c 6
o - =] =
£ =5 |EE 2 |EE_ |= EE |-
o SE |22 LR 2% |8
< S S = = S = = S = =
> = c > = = = >~ = = o >~ = = o
Goy gol rayonu izro
3-4 90 31 34,4 28 31,1 22 24,4
6-8 110 36 32,7 31 28,2 24 21,8
yaslilar 86 19 22,1 20 23,2 16 18,6
Comi 286 86 29,7 79 27,5 62 21,6
Dagkason rayonu izro
3-4 80 23 28,7 21 26,2 16 20,0
6-8 105 86 24,7 24 22,8 19 18,1
yaslilar 120 27 22,5 23 19,1 18 15,0
Comi 305 76 25,3 68 22,7 53 17,7
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Bu muoayinalorin - mumi naticalorine  osason ev toyuqlarinda 29,7% askarido,
27,5% heterakiso, 21,6% rayetinaya yoluxdugu miioyyan edilmisdir. Dagkason rayonunun
qusculuq tosarriifatlar1 tizro aparilmis miiayinalorin naticolorino osason 3-4 ayliq ev
toyuqlarindan 28,7% askarids, 26,2% heterakiss, 20,0% rayetinaya, 6-8 ayligqlardan 24,7%
askarido, 22,8% heterakiso, 18,1% rayetinaya, yashlardan 22,5% askarido, 19,1% heterakiso,
15,0% rayetinaya yoluxdugu miioyyon edilmisdir. Bu rayon orazisinds ev toyuqlarinin yas
qruplar1 tlizro aparilmis miayinalorin  Umumi noticalorina osason 25,3% askarids, 22,7%
heterakiso, 17,7% rayetinaya yoluxdugu askar edilmisdir. Aparilmis miayinalor ssasinda
alinmig naticalorin tahlili gostardi ki, helmint xastaliklori qusgulugun inkisafina mane olmaqla
intensiv yayilmaqdadir. Belo ki, fordi tosorriifatlarda saxlanilan ev toyuqlarindan gotiiriilmiis kal
nimunolori tizorinds aparilmis koproloji miiayinolor zamani askarid, heterakis vo rayetina ilo
qarisiq yoluxdugu miioyyon edilmisdir. Bu da onu gostorir ki, helmintozlara garsi aparilam
mualico-profilaktika todbirlorinin tolimata uygun olaraq aparilmamasi vo eyni kimyavi maddolori
tokrar-tokrar totbiq etdilmasi sobabindan parazitlorin onlara uygunlagsmasina asas verir (J{on6uH,
Xampymnn,2017).

Ev toyuqlar1 yasdan asili olaraq invaziv xaStoliklora yoluxmalar1 forglonir vo cavan quslarda
invaziyalarin ekstensivliyi yiiksok olur ki, bu da onlarin bu helmintloro daha ¢ox hossas
oldugunu gostarir (Myrammumos, Kepumxanosa, 2015; IMonaitackas u ap., 2017).

Bu tadgigatin davami olaraq kaproloji miiayinalor apardigimiz toSarriifarlarda saxlanilan ev
toyuqlarinin yas qruplarina uygun olaraq yoluxdugu invaziyalarin intensivliyini 6yronmak
moqsadi ilo fordi tosorriifstlarda 6lmus vo mixtalif sobablordon kasilmis quslar iizarinds yarma
muayinalori aparildi (Cadval 2).

Cadval 2.

Fordi qusguluq tosarriifatlarinda ev toyuqlarinin yoluxdugu invaziyalarin intensivliyi
(yarma miayinalorine asason)

Helmintin ndvlari
== Ascaridia galli Heterakis gallinarum Railletina tetragona
= x 39
< 58| E E £
T PN 32 3z
= | SE1EF | 2% |EE |3 |¥ |iE |3 |2
S C c 7 o\° °© 7 °\° ] 7 —— °\° e}
Sy S 3| 2 g & s = & S = N
s :‘% ,E E s E = E s E = E 8 E =
>~ 52| 2 E E
=) =) (=)
>~ > >
Ismay1lli rayonu iizro
3-4 62 19 30,6 | 2-15 18 29,0 | 3-19 13 20,9 | 1-6
6-8 58 17 29,3 | 3-14 15 25,8 | 2-17 11 189 | 2-5
yaglilar 73 16 21,9 | 3-12 17 23,2 | 2-14 12 16,4 | 2-6
Comi 193 52 27,2 | 2-15 50 26,0 | 2-19 36 18,7 | 1-6
Samaxi1 rayonu izra
3-4 76 21 27,6 | 3-20 19 25,0 | 4-21 14 18,4 | 2-4
6-8 94 22 23,4 | 3-19 20 21,3 | 3-18 16 17,0 | 2-7
yaslilar 85 18 21,4 | 2-16 16 18,8 | 4-15 12 14,1 | 3-8
Comi 255 61 24,1 | 2-20 55 21,7 | 3-21 42 16,5 | 2-9

Goy gol rayonunun fordi tosorriifatlarinda ev toyuqlari tizorinds aparilmis yarma
muayinasinin naticalorino osason 3-4 ayliqlarda askarid invaziyasinin ekstensivliyi 30,6%,
intensivliyi 2-15, heterakis IE 29,0%, i 3-19, rayetina IE 20,9%, i 1-6, 6-8 ayliqlarda askarid
IE 29,3%, il 3-14, heterakis IE 25,8%, il 2-17, rayetina IE 18,9%, Il 2-5, yashlarda askarid IE
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21,9%, i 3-12, heterakis IE 23,2%, I 2-14, rayetina IE 16,4%, Ii 2-6 oadad helmint oldugu askar
edilmisdir. Aparilmis yarma miiayinasinin imumi naticalorine asasen ev toyugqlarinda askarid iE
27,2%, 1I 2-15, heterakis IE 26,0%, II 2-19, rayetina IE 18,7%, Ii 1-6 adod helmint olmagla
yayilmigdir.

Daskoson rayonunun qusguluq tosorriifatlart {izro aparilmis yarma miayinalorinin
naticalarine gora ise 3-4 ayliq ev toyugqlarindan askarid IE 27,6%, i 3-20, heterakis iE 25,0%, ii
4-21, rayetina IE 18,4%, I 2-9, 6-8 ayliqlardan askarid IE 23,4%, il 3-19, heterakis IE 21,3%, il
3-18, rayetina IE 17,0%, il 2-7, yashlardan askarid 1E 21,4%, il 2-16, heterakis iE 18,8%, il 4-
15, rayetina IE 14,1%, I 3-8 adod helmint olmagqla yayilnisdir. Bu rayon iizro aparilmis yarma
muayinalorinin imumi naticalorine osasan ev toyugqlarida askarid IE 24,1%, ii 2-10, heterakis
IE 21,7%, 1I 3-21, rayetina iE 16,5%, il 2-9 adod helmintlo yoluxdugu miioyyan edilmisdir.

Yas qruplar1 iizro aparilmis yarma miiayinalorinin son naticasino bir-biri ilo mugayiso
etdikdo belo noticaya golmak olar ki, 3-4 ayliq ev toyuqlar1 askarid, heterakis vo rayetina
helmintlori ilo daha intensiv yoluxurlar. Quslar miixtalif név invaziyalarla qarisiq yoluxduqda
xastaliyin gorinan kliniki alamatlori daha aydin se¢ilmoklo 6liim hallar1 artir. Amma yash quslar
eyni helmintlo tokrar yoluxduqda onlara garsi yaranmis immunitet hesabima 6liim hallarina ¢ox
az tosadiif edilir (Edpemona, 3ybapesa, 2019; Hacubosa, 2022; Denizhan et al.,2019).

Quslarin bu helmintlorlo intensiv yoluxmalarina osas Sobab tosorriifarln bu parazitloro gora
geyri saglam olmasi, helminrlorin bioloji potensiali vo xarici mihito diismiis yumurtalarin
inkisaf edarak invazion marhaloys ¢armasi li¢iin miinasib soraitin yaranmasidir.

NOTICO

Aparilmis kaproloji vo yarma muayinalarin naticalorino asason 3-4 ayliq ev toyugqlari
askarid, heterakis vo rayetinaya digor yas qgruplar1 ilo miigayisads daha intensiv yoluxmusdur.
Kaproloji miayinalora asason Goy gol rayonunun fordi qusculuq tesarriifatlarinda 3-4 ayliq ev
toyuqlarindan askarido 34,4%, heterakiso 31,1%, rayetinaya 24,4% bu parazitlora yoluxmusdur.
Helmintlorin intensivliyi iss Dagskoson rayonunun fordi tosorriifatlarinda 3-4 ayliq ev
toyuqlarinda askarid 3-20, heterakis 4-21, rayetina 2-9 adad olmaqla genis yayilmisdir.

Aparilmis todgigatlardan slds edilmis naticalori onu gosterir ki, qusguluq toSarriifatlarinda
helmint Xastaliklorina vo onlarin toradicilorine qarsi vaxtasirt kompleks miibarizi tidbirlarinin
aparilmasi ¢ox vacibdir.
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OCOBEHHOCTH 3APA’KEHUA 'EJIbMUHTAMHA JOMAITHUX KYP
HA TEPPUTOPUU 'EUTEJIBCKOI'O U JAIIKECAHCKOI'O PAUOHOB

Caxman Baiipamos®’, Caex Mareppamos®
YAsepbationcancruii Hayuno — uccnedoéamenvckuii 6emepunapHblil UHCIMUnym
2Uncmumym 2enemuyeckux pecypcoe Munucmepemea nayku u 06pazoeans
Asepbatioxcarnckou Pecnyonuxu

OCHOBHOH [ENBI0 JaHHOTO KCCIIEAOBaHMsI OBUIO BBISBIICHHE TEIbMHUHTO30B, MOPAYKAIOIINX
JOMAaIIHUX Kyp, COAEp)KAIIUXCA B TOPHBIX paioOHaX pEcnyONMKA M HAHOCSAIIUX 3HAYMTEIbHBIN
SKOHOMHYECKUH ymiepd xossiictBaM. @DakTopel BHEIIHEW CpeAbl WrpaloT BaXHYI pOlb B
pachpocTpaHeHWH TMapasuTOB CpeId JOMAIIHMX Kyp, BBIPAIIMBAEMBIX B XO3SMCTBAaX pPa3NUYHBIX
KIUMaTHYeCKUX 30H. Tak, #Ha TeJIbMHUHTOB, BBIAENSEMBbIE BO BHEIIHIOI Cpeay, JOCTHraloT
WHBAa3MOHHOW CTaJiM TOJBKO TpPH OJNArONPUATHBIX TeMIepaType M BiaXHOCTH. OTKIIOHEHHE STHX
(hakTOPOB BBIIIE MM HIKE ONTHMAJIbHBIX 3HAUYCHUH MPUBOAUT K THOENH ST TeTbMUHTOB. C 3TOM LeNnbIo
OBUTM TIPOBEACHBI T'eIIBMUHTOBOCKOITMYECKHE UCCIIENOBAHUS KAJIOBBIX MPOO, COOpPAHHBIX y JOMAITHHX
KYpP pa3HBIX BO3PACTHBIX TPYIII, COAEPXKAIIMXCS B JINYHBIX X03stiicTBax I'€iirénbekoro u Jlankecanckoro
palioOHOB, a TaKKe BCKPBITHS TMABIIEW M BBIHYKIACHHO 3a0WMTOW MTHIBI C MENHIO OIMpeIeIeHus
SKCTEHCUBHOCTH W MHTEHCHBHOCTU MHBa3uil. Ha ocHOBaHMM NPOBENEHHBIX UCCIEA0BAHUNA YCTAHOBJIEHO,
YTO MOJIOABIE KypBl B Bo3pacTe 3—4 MecsIeB 3apa)xaroTcs acKapujaMu, TeTepakucaMy M palieTHHAMHU
Oosiee MHTEHCHBHO 110 CPABHEHUWIO C JIPYTMMHK BO3PACTHBIMH Tpymmamu. B menom mo I'éirémscromy
paiioHy TOKa3aTenu 3apaXEHHOCTH IOMAITHUX Kyp cocTaBuim: ackapuasl — OU 29,7%, MU 2-15;
rerepakucel — DU 27,5%, U 2—19; patieruasr — OU 21,6%, MU 1-6 rensmunToB. B [lamkecanckom
palioHe JaHHBIC TTOKA3aTeNN COCTaBUIMN: ackapumbl — DU 25,3%, U 2-20; rerepakucet — OU 22,7%,
NN 3-21; paiieruasr — BU 17,7%, WA 2-9 renbMUHTOB. DKCTEHCHBHOCTh W HWHTECHCHUBHOCTD
reIbMUHTO3HBIX HHBA3Wil y JIOMAlIHUX Kyp, COAEpXKAIIMXCS B JUYHBIX XO03sAWcTBax [ €Urénpckoro
patioHa, OBUIH BEIIIIE ITO0 CPABHEHHIO C ITOKa3aTeIsIMK Jlarmkecanckoro paioHa.

[Iupokoe pacnpocTpaHEHHE TEIbMHHTO30B CpPENXd JOMAIHHMX Kyp OTpPULATENbHO BIUSAET Ha
MIPOU3BOJICTBO MSICA U AL, SBISIOIIUXCS BaXKHBIMU IPOAYKTAMHU IIOBCEAHEBHOI O MTUTAHMS JIFOEH, KaK 110
KOJIMYECTBY, TAK U IO KAYECTBY. Y NTHUL] C UHTEHCUBHOW MHBA3HEW YBEIUYHUBACTCS YPOBEHB MAJIEKA, YTO
MIPUBOIUT K 3HAYUTEIHHBIM MaTePHAIBHBIM YOBITKAM JJIs X03HCTB. PerynsapHoe npoBeneHrne mogo0HbIX
HCCIENOBAHUM B NTHUIEBOJYECKUX XO3SICTBAX HMMEET IEPBOCTEIICHHOE 3HAYCHHE MJI1 HU3YUYCHUS
0COOEHHOCTEl ~ pacmpoCTpaHEHUS  MMapa3suTOB W CBOCBPEMEHHOTO  BBHINONHEHUS  JIedeOHO-
MpoUIAKTHYECKUX ~ MEPONPHUSITHHA,  YTO  CIIOCOOCTBYeT  MPEOOTBPAIICHHI0  JalbHEHIIEro
pacnpocTpaHeHHs TeTbMHUHTO30B Ha 00JIee IIIMPOKHE TePPUTOPHH

Knroueswvie cnoea: acxapuaa, cemepaxuc, pademuna, IKCMEHCUBHOCMb UHEA3UU, UHMEHCUBHOCMb
UHBeA3UU, uH()MGM()y(l]leO@ XO3SUCMBO.

FEATURES OF HELMINTH INFECTION IN CHICKENS ON THE TERRITORY OF
GOYGOL AND DASHKESAN DISTRICTS

Sahman Bayramov*", Saleh Maharramov?
!Azerbaijan Scientific Research Veterinary Institute
2Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The main objective of this study was to identify the helminthiases affecting domestic chickens raised
in the mountainous regions of the republic, which cause significant economic losses to farms.
Environmental factors play an essential role in the spread of parasites among domestic chickens kept in
farms located in regions with different climatic zones. Thus, the eggs shed by helminths into the external
environment reach the invasive stage only under suitable temperature and humidity conditions.
Deviations of these factors above or below the optimal range lead to the destruction of helminth eggs. For
this purpose, helminthoscopic examinations of fecal samples collected from domestic chickens of
different age groups kept in private farms in the Goygol and Dashkasan districts, as well as necropsies of
dead and forcibly slaughtered birds, were carried out to determine the extensiveness and intensity of the
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invasions. Based on the conducted examinations, it was established that 3—4-month-old young chickens
are infected more intensively with Ascaridia, Heterakis, and Raillietina helminths compared with other
age groups.

Overall, in the Goygol district, the infection rates for domestic chickens were as follows:
Ascaridia—El 29.7%, Il 2-15; Heterakis—EIl 27.5%, Il 2-19; Raillietina—EIl 21.6%, Il 1-6 helminths.
In the Dashkasan district, the infection indicators were: Ascaridia—EIl 25.3%, Il 2-20; Heterakis—El
22.7%, 11 3-21; Raillietina—EI 17.7%, 11 2-9 helminths. The extensiveness and intensity of helminth
infections in domestic chickens in private farms of the Goygol district were higher compared with those
recorded in the Dashkasan district. The widespread occurrence of helminthiases among domestic
chickens adversely affects poultry meat and egg production an important component of people’s daily
diet both in terms of quantity and quality. Intensively infected birds exhibit increased mortality, resulting
in substantial financial losses for farms. Conducting such studies regularly in poultry farms is crucial for
understanding the epidemiological characteristics of parasite distribution and for ensuring the timely
implementation of therapeutic and preventive measures. This, in turn, helps to prevent the further spread
of helminthiases to wider areas.

Keywords: ascarid, heterakis, raetina, extensity of invasion, intensity of invasion, individual farm.

Capa tagdim etmisdir: Cobrayil Agayev, a.e.d., dosent
Redaksiyaya daxil olma tarixi: 19.07.2025
Takrar islonmaya gondorilma tarixi: 14.08.2025
Capa qabul edilma tarixi: 16.09.2025
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ABSERON SORAITINDO PERSPEKTIV PUSTO (Pistacia vera L.
FORMALARININ XUSUSIYYOTLORI

YEVGENIiYA XIDIROVA *, MIRZO MUSAYEV, TORANO OLIiZADO

Azarbaycan Respublikasi Elm va Taohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq
pr, 155

Mbaqals Azorbaycan ETN Genetik Ehtiyatlar Institutunun Abseron Tacriibs Bazasindaki piisto
genefondunda becorilon, seleksiya yolu ilo alinmis niimunslor icorisindon secilmis perspektiv
formalarin tadqiqina hasr olunmusdur.

Adi piista - garzaklilors aid ¢ox giymatli bir bitkidir. Adi piista bitkisinin lopalori yeyinti, tibb
vd digar sonaye saholorindo genis istifads olunur. Yiiksok dad Kkeyfiyyati ilo yanas1 qidahhq
cohatdon ¢ox qiymotlidir. Mahz piists meyvalori torkibindoki ¢oxlu miqdarda vitaminlor, mineral
maddalor vo amin tursularla birgs yiiksok kaloriys malikdir.

Piisto kserofit bitkidir. Coxillik saha vo laboratoriya metodlar1 ilo aparilan tadqiqatlar
naticosindo perspektiv piisto formalarimin 3sas biomorfoloji va tasorriifat gostoricilori
qiymatlondirilmisdir.

Tadqiqatimizin asas maqsadi, perspektiv piists formalarinin secilmasindan, éyranilmasindon va
galacokds onlardan an giymatlilorinin sort kimi taqdim olunmasindan ibaratdir.

Torafimizdon secilmis 10 adad disi vo 4 adad erkok piisto formalarinda yarpaqlar miirakkob
quruluslu olmaqla, 5, 4, 3 yarpaqdan; 4, 3 vo 1 yarpaqdan, eloco do 3 yarpaqdan ibaratdir.
Yarpaqlan iridir, rongi yasil va aciq-yasildir. Homginin yarpaqlarin vo terminal yarpaq sothinin
parametrlori do taqdim edilmisdir.

Perspektiv piisto formalarimin qiymotlondirilmasi vo secilmasi bir sira slamotlora: meyvonin
olciilori, 100 adod meyvanin kiitlasi, gabigin acilma doracasi, lopanin gqabiga nisbati, loponin yaghhq
slamotlorind gors aparilmisdir. Torafimizdon secilmis genotiplords meyvalorin 6lgiisii
23,1x13,3x12,4 mm-la 19,0x11,7x11,3 mm arasinda doyisir. 100 adod meyvonin kiitlosi 170-110 q,
meyvalorin acilmasi 100-70%, lopa cixim 57,4-48,3% taskil edir. Piistonin asas torkibini toskil edon
kimyoavi gostoricilordon biri yaghhqdir. Miidyyoanlosdirilmisdir ki, secilmis genotiplords yagin
miqdar1 60,7-57,8% toskil edir. Tadqiqat naticasindo perspektiv disi piisto formalari: N1A; N2A;
N53; N59; N62; N1/9; N2/5; N2/7; 3/9 va 5/5 sec¢ilmisdir.

Piista bitkisinin ikievli olmasi, erkok vo disi fordlorin geyri-sinxron cicoklomasi sababindon
cicoklomasi disi genotiplorin cicoklomasi il iist-iisto diison va yiiksok keyfiyyotli tozcuqlara malik
tozlayicilarin secilmasi ¢cox boyiik shamiyyat kasb edir. Tadqiq edilmis erkak piista formalarinda
tozcuqlarin fertilliyi 98,2%-13 99,4 % arasinda dayisir.

Apardigimiz tadqiqatlar naticosindo tasorriifatca qiymotli erkok piisto formalart N6A; N5; N1/3
va N2/1 secilmisdir.

Acar sozlar: Pistacia vera L., seleksiya, pomologiya, meyvalarin keyfiyyati, perspektiv forma, yagin
miqdari, tozcuq.

GIRiS

Diinya meyvaciliyindo meyva bitkilori ilo yanasi qorzokli bitkilor do bdylk ohomiyyato
malikdir ki, bunlarin da igarisindo adi pusto (Pistacia vera L.) shomiyyatli dorocods maraq
doguran bir bitkidir. Bu bitkinin asas ustlinliyd ondan ibaratdir ki, giymatli dad keyfiyyatino
malik meyva vermoklo, ham dos on quraqliq soraitdo bels zoif vo dash torpaqlarda inkisaf edir vo
bar verir. Meyva bitkilori igorisinda plsta on kserofit bitkidir.

Adi plsto meyvalari yuksak kalorili pahriz mohsulu olmagla, tarkibinds 40-60% vo daha ¢ox
miqdarda yag, 15-20% zilal, 3-8% sokor, A,B,E vitaminlori, saxaroza, rafinozadan ibarotdir
(Musayev u np.,1974; DmankynoB u ap., 2022; Pycramos, Ken6anos, 2012; ITomor, 1979;
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Xwumuposa, ['yceitnoBa, 1989; IllenoteeB u np., 1969). Azot torkibli birlosmoalordon leysin,
fenilalanin, valin, treonin, arginin, glutamin vo asparaqin tursulari, prolin, eloco do asparagin
movcuddur (babekopa,1979).

Pista lopasina geyri-mohdud sokilds talobat olmagla, xalq tebabstinds, sonayenin sirniyyat,
vitamin istehsali sahalorinds va bir sira basqa sahalords genis totbiq olunur (ba6ekosa, 1979;
EnbkoBa, beckopogaiinbiii, 1974). Yiksok dad keyfiyyatina gora adi pustanin meyvalari diinya
bazarinda qoz vo badamdan 3-4 dofo baha giymotlondirilir.

Azorbaycanin Abseron yarimadasi praktiki olaraq ke¢mis postsovet mokaninda yegano
orazidir ki, burada ¢ox gadimdan yiksok keyfiyyatli plsto sortlari yetisdirilirdi. Lakin hal-
hazirda bu bitki 6ziiniin kegmis shomiyyatini itirmisdir.

Adi pustonin giymatli xtsusiyyatlorini va keyfiyyatini nozars alarag, tokco Abseronda deyil,
Azorbaycanin digor rayonlarinda da bu bitkinin Sonaye baglarinin yaradilmasina ehtiyac
yaranmisdir.

Azarbaycanda adi pistonin becarilms imkanlarima gora praktiki olaraq he¢ bir mohdudiyyat
yoxdur. Hal-hazirda eroziyaya ugramis dag yamaclarinda adi pisto bitkisi do daxil olmagla,
muxtalif gorzokli bitkilordon ibarst terraslarin yaradilma sxemi elmi cohotdon osaslandirilaraq
islonib hazirlanmigdir.

Yeni plsto plantasiyalar1 tosorriifatca giymatli sortlardan yaradilmalidir. Bununla olagodar,
ilk névboado, mbvcud tobii populyasiyalardan istifads edilmasi va yeni sortlarin yaradilmasi daha
moaqsadouygundur.

Qarsimiza qoyulan moqsad morfoloji vo tosorriifat slamatlori vo xususiyyatlorino goéra
agaclarin dayiskoanliyinin 6yranilmasi yolu ilo pusts mixtalifliyinin askar edilmasindan ibaratdir
ki, buraya stabil barverms, mohsuldarliq vo meyvanin keyfiyysti kimi mihim gostaricilor do
daxil edilir. Biitiin bunlar daha perspektiv formalarin se¢ilmasi, sonradan artirilmasi vo D6vlot
sortsinagia verilmasi moqsadilo hoyata kecirilir.

MATERIAL VO METODLAR

Todqigat obyekti olaraq Institutun Abseron Tocriibs Bazasinda piistonin seleksiya formalari,
elocads 1982-ci vo 2003-cii illords okilmis formalar gotiirtilmiisdiir. Bunlardan yerli perspektiv
genotiplor se¢ilmisdir.

Plisto foralarinin bioloji-tasarriifat slamatlori vo xususiyyatlori “IIporpamMma u meToanka
W3YUYEHHsSI COPTOB KOJUICKIIMH TUIOIOBBIX, STOJHBIX, CYOTPOIMYECKHUX, OPEXOIUIOAHBIX KYJIbTYpP H
BuHOTpana, 19707, “lIporpamma © METOAWKA COPTOM3YYEHHUS IUJIOJAOBBIX, STOJHBIX U
OpEXOIIOMHBIX KyIbTyp, 1973” metodikalarma vo Beynslxalq Bitki Genetik Ehtiyatlar
Institutu torofindon 2002-ci ildo, plsto bitkisi Ggciin tortib edilmis deskriptora osasen
Oyronilmisdir.

Tozcuglarin  fertilliyi asetokarmin metodu ilo  mioayyonlosdirilmisdir. Piyli yag
S.V.Ruskovskinin metodu ils soksklet aparatinda Oyronilmisdir.

Tocribalor naticosinds almman rogom materiallarin statistik hesablanmasi B.Q.Kaplanin
ekspres metoduna osason aparilmisdir (Karuran, 1970).

SECILMIiS PERSPEKTIV PUSTO FORMALARINNXARAKTERISTIiKASI

Adi piistonin sonaye miqyasinda becorilmasi mogsadilo tosorriifatca qiymotlondirilmosi vo
perspektiv formalarn sec¢ilmosi tokco mohsuldarliga goro deyil, homg¢inin bir sira digor
olamatlora: meyvalorin dl¢iisiing, kiitlosina, gabigin acilmasina, loponin gabiga olan nisboting,
loponin yagliligma vo s. goro aparilir.

Forma 1A. Bitkinin hiindiirliiyii 4,3 m, stambin diametri 29,9 sm, ¢otirin diametri 5,2 m-dir.
Catiri dagmiqdir, yarpaqlart miirokkob quruluslu olub, 3-4-5 yarpaqdan ibarstdir, rongi yasildir.
Yarpagin uzunlugu 18,4 sm, eni 1,8 sm, terminal yarpaq sothinin uzunlugu 10,1 sm, eni 7,4 sm,
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terminal yarpaq sothinin uzunlugunun enins nisbati 1,4-diir. Terminal yarpaq sothinin vo yuxar1
uc hissasinin formasi da yumrutohardir.

Forma xastolik vo zararvericilora qarst davamlidir.

Yiiksok barvermo xiisusiyyoti ilo forqlonir. Meyvalori avqust ayinin sonunda yetisir.
Meyvayanligi krem rongdodir, meyvolor yetisono yaxin kagizvari olur. Bork qabiq hissosi
agtohordir, yetismo dovriinds ¢atlayir. Meyvonin uzunlugu 20,0 mm, eni 12.8 mm, galinligi 10,2
mm-dir. 100 adad meyvanin kiitlasi 120 g-dir. Meyvalorin gatlayib agilmast 100% toskil edir.
Lopo gabigindan asanligla ayrilir.

Lopa ¢iximi 57,4%-dir. Lopanin rongi yasil, gabiginin rangi sumagi olub, dadhidir vo yaglilig
60,1%-dir.

Sakil 1. Forma 1A

Forma 2A. Bitkinin hiindiirliiyii 4,9 m, stambin diametri 36.3 sm, ¢atirin diametri 5,5 m-dir.
Cotiri dagmiqdir, yarpaqlar1 miirokkob quruluslu olub, 3 yarpaqdan ibaratdir, rongi agiq-yasilidir.
Yarpagin uzunlugu 18,0 sm, eni 17,7 sm, terminal yarpaq sothinin uzunlugu 11,3 sm, eni 7,4 sm,
terminal yarpaq sothinin uzunlugunun enino nisboti 1,5-dir. Terminal yarpaq sothinin formasi
yumrutshar-oval, yuxari hissasi itiucludur.

Forma xastoalik vo zararvericilora qarsit davamlidir.

Yiiksok mohsul vermo gabiliyyotino malikdir. Meyvoyanlig1r agig-krem rongli olmagqla,
yetismo animda kagizvari olur. Bork qabiq hissosi agtohordir, yetismo dovriinds catlayir.
Meyvonin uzunlugu 21,0 mm, eni 13,1 mm, qalinlig1 10,7 mm-dir. 100 aded meyvonin kiitlosi
120 g-dir. Meyvalarin ¢atlayib agilmas1 100% toskil edir. Lopa gqabigindan asanligla ayrilir. Lopo
ciximi 55,7 %-dir. Lopanin rongi yasil, gabiginin rongi sumagi olub, dadlidir vo yaglhlig1 58,5 %-
dir.
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Sakil 2. Forma 2A

Forma 53. Bitkinin yas1 43 il olub, hiindiirliiyii 5,0 m, stambin diametri 22,6 sm, ¢atirin
diametri 4,9 m-dir. Catiri dagmiqdir. Yarpaqlar1 miirokkab olub, 5, 4 vo 3 yarpaqdan ibaratdir,
rongi agig-yasildir. Yarpagm uzunlugu 17,5 sm, eni 18,1 sm, terminal yarpaq sothinin uzunlugu
9,9 sm, eni 7,6 sm-dir. Terminal yarpaq sathinin uzunlugunun enins nisbati 1,3-dlr. Terminal
yarpaq sothinin formas1 yumrutohor, yuxari hissosi itiucludur.

Sakil 3. Forma 53

Bol bar verandir. Meyvalar avqust aymnin ikinci yarisinda yetisir. Meyvo yanligi agiq-krem
ronglidir, yetismoys yaxin kagizvari olur. Coyirdoyi agimtildir, yetismo dovriindo todricon
acilirlar. Meyvalori iridir, yumrutshor formaya malikdir. 100 meyvonin kiitlasi 120 g-dir.
Acilmis meyvalor 100% toskil edir.

Lopo bark gabigdan asanliqla ayrilir. Lopa ¢iximi 53,8-%-dir. Loponin rongi sarimtil-yasil,
gabigmin rangi qirmizitahar olub, dadlidir vo yagliligi 57,8 %-dir.

Forma xastalik vo zarorvericilora garsi davamhidir.

Forma 59. Bitkinin yas1 43 il olub, hiindiirliiyii 5,3 m, stambin diametri 23,6 sm, ¢atirin
diametri 5,8 m-dir. Cotiri daginiqdir. Yarpaqlar1 miirokkob olub, 5, 4 vo 3 yarpaqdan ibarotdir,
rongi a¢iq-yasildir. Yarpagin uzunlugu 16,5 sm, eni 17,8 sm, terminal yarpaq sathinin uzunlugu
10,2 sm, eni 6,8 sm-dir. Terminal yarpaq sothinin uzunlugunun enino nisbati 1,5-dir. Terminal
yarpaq sothinin formas1 yumrutshordir, yuxari hissosi itiucludur. Forma mohsuldardir.
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Meyvalar avqust aymin ikinci yarisinda yetisir. Meyvayanligi acig-krem ronglidir, yetismaya
yaxin kagizvari olur. Coyirdoyi agimtildir, yetisma dovriinds todricon agilirlar. Meyvalari oval
formalidir, 100 odod meyvonin kiitlosi 109,5 g-dir. A¢ilmig meyvolor 100% toskil edir.

Lopo bork gabigdan asanligla ayrilir. Lopa ¢iximi 51,6 %-dir. Loponin rongi sarimtil-yasil,
gabiginin rongi tiind-sumagi olub, dadlidir vo yagliligi -57,8 %-dir.

Forma xastalik va zararvericilora qarst davamlidir.

Sakil 4. Forma 59

Forma 62. Bitkinin yas1 43 il olub, 3,8 m, stambin diametri 21,7 sm, ¢atirin diametri 4,8 m-
dir. Cotiri dagmiqdir, yarpaqglart miirokkob olub, 5, 4 vo 3 yarpaqdan ibaratdir, rongi yasildir.
Yarpagin uzunlugu 18,9 sm, eni 18,0 sm, terminal yarpaq sothinin uzunlugu 10,9 sm, eni 7,0 sm-
dir. Terminal yarpaq sothinin uzunlugunun enino nisboti 1,6-dir. Terminal yarpaq sothinin
formasi enli-lansetvaridir. Yuxari hissasi itiucludur.

Mohsuldar formadir. Meyvalari avqust aymin sonunda yetisir. Meyvalorinin rongi ¢ohrayi-
morugudur. Yetisona yaxin kagizvari olur. Coyirdoyi agimtildir, yetismo dovriinds toricon
acilirlar. Meyvo parametrlori 21,5x12,5x11,4 mm-dir. Meyvalori iridir, oval formadadir, 100
odad meyvonin kiitlasi toxminon 120 g-dir. A¢ilmis meyvalor 98% toskil edir.

Lops bark gabigdan asanliqla ayrilir. Lopa ¢iximi 52,7%-dir. Loponin rangi yasil, gabiginin
rongi tiind-sumagi olub, dadlidir vo yagliligi 59,7%-dir.

Forma Xastalik va zararvericilora garst davamhdir.

Sakil 5. Forma 62
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Forma 1/9. Bitkinin yasi 22 il olub, hiindiirliiyi 2,0 m, stambin diametri 9,2 sm, ¢atirin
diametri 2,3 m-dir. Catiri dagmiqdir, yarpaqlar: miirokkab quruluslu olmaqla, 3, 4, 5 yarpaqdan
ibaratdir, yarpaqlarinin rangi agiq-yasilidir. Yarpagin uzunlugu 18,1 sm, eni 17,3 sm-dir.

Terminal yarpaq sothinin uzunlugu 11,0 sm, eni 7.7 sm-dir. Terminal yarpaq sothinin
uzunlugunun eninad nisboti 1.3-diir. Yarpagin formasi yumrutohor, yuxari uc hissosi kiitucludur.
Xostolik vo zorarvericilora garst davamlidir. Meyvalori avqust aymnin sonunda yetisir vo bol
mohsul verir. Meyvoyanliginin rongi azca ¢ohrayi ¢alarl sar1 rongdadir ki, yetismo orofosinda
kagizvari olur. Bork qabiq hissosi agtohordir, yetismo dovriino ¢atmamis catlayir. Meyvo
parametrlori 12,4x12,8x12,4 mm-dir.

100 odod meyvonin kiitlosi 120 gramdir. Acilmis meyvolor 100% toskil edir. Lopa
qabigindan asanliqla ayrilir. Lopo ¢iximi 54%-dir. Loponin rongi yasil, dadli olub, yaglilig
59,8%-dir.

Sokil 6. Forma 1/9

Forma 2/5. Bitkinin yas1 21 il olub. hiindirliyii 2,1 m, stambin diametri 9,2 sm, ¢atirin
diametri 3,3 m-dir. Catiri daginiqdir. Yarpaqlar1 miirokkab olub, 5, 4 vo 3 yarpaqdan ibarotdir.
Yarpagin uzunlugu 17,8 sm, eni 17,6 sm, terminal yarpaq sathinin uzunlugu 10.7 sm, eni 7.0 sm-
dir. Terminal yarpaq sothinin uzunlugunun enino nisboti 1,5-dir. Terminal yarpaq sothnin
formas1 yumrutohor-oval olub, yuxar1 hissasi kiitucludur.

Sakil 7. Forma 2/5.

Meyvalari avqust aymin sonunda yetisir. Meyvoyanligmin rongi tiind-sumagi olub, yetismya
yaxin kagizvari olur. Coyirdoyi agimtildir, yetismo dovriindo todricon agilirlar.  Meyvo
parametrlori 22,5x 13,4x12,6 mm-dir. Meyvalori iridir, 100 adod meyvonin kiitlosi 160 g-dir.
Acilmis meyvalor 100% toskil edir.
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Lopos bork gabigdan asanligla ayrilir. Lopa ¢iximi 53,9 %-dir. Loponin rongi yasil, toxumluq
loponin gabigmin rongi tiind-sumagidir. Lops dadhidir, yagliligi 59,7 %-dir. Forma xastolik va
zararvericilora qarst davamlidir.

Forma 2/7. Bitkinin yas1 21 il olub, hiindiirliiyi 3,2 m, stambmn diametri 12,4 sm, ¢atirin
diametri 3,3 m-dir. Catiri dagmiqdir. Yarpaqlar1 miirakkab olub, 5, 4 vo 3 yarpaqdan ibaratdir.
Yarpagin uzunlugu 17,7 sm, eni 17,6 sm, terminal yarpaq sathinin uzunlugu 9,6 sm, eni 6,2 sm-
dir. Terminal yarpaq sothinin uzunlugunun enino nisboti 1,5-dir. Terminal yarpaq sothinin
formasi enli-lansetvari olub, yuxari hissasi itiucludur. Mohsuldar formadir.

Meyvolor avqust ayinin sonunda yetisir. Meyvoyanliginin rongi ¢ohrayi-krem, yetismoyo
yaxin kagizvari olur. Meyvalari iridir, 100 odod meyvonin kiitlosi 160 gq-dir. Lops bark gabigdan
asanliqla ayrilir. Lopa ¢iximi 53,6%-dir. Laponin rongi yasildir.

Forma xastalik va zararvericilora qarst davamhidir.

Sakil 8. Forma 2/7

Forma 3/9. Bitkinin yas1 21 il olub, hiindirliyti 2,75 m, stambin diametri 14,6 sm, ¢atirin
diametri 3,4 m-dir. Catiri dagmiqdir. Yarpaqlar: miirokkab olub, 5, 4 vo 3 yarpaqdan ibaratdir,
rongi yasildir. Yarpagin uzunlugu 18,6 sm, eni 16,9 sm, terminal yarpaq sothinin uzunlugu 10,6
sm, eni 6,9 sm-dir. Terminal yarpaq saothinin uzunlugunun enina nisbati 1,5-dir. Terminal yarpaq
sothinin formasi enli-lansetvari olub, yuxar1 hissasi sivridir.

Meyvolor avqust aymin sonunda yetisir. Meyvoyanliginin rongi sarimtil, bir qodar ¢ohray1
calarli olub, yetismoys yaxin kagizvari olur. Coyirdoyi agimtildir, yetismo dovriinds todricon
acilirlar. Meyvalori iridir, 100 adod meyvonin kiitlosi 170 g-dir. A¢ilmis meyvalor 74% toskil
edir. Lopa bork gabigdan asanliqla ayrilir. Lopa ¢iximi 48,3%-dir. Lopanin rongi yasil, gabigmin
rongi tiind-sumagi olub, dadlidir vo yagliligi 60,7 %-dir.

Forma Xastalik va zararvericilora qarst davamhidir.
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Sokil 9. Forma 3/9

Forma 5/5. Bitkinin yast 22 il olub, hiindirliyi 1,6 m, stambin diametri 11,5 sm, ¢atirin
diametri 3,0 m-dir. Catiri dagmniqdir. Yarpaqlar1 miirokkab olub, 5, 4 vo 3 yarpaqdan ibaratdir,
rongi yasildir. Yarpagin uzunlugu 17,8 sm, eni 16,5 sm, terminal yarpaq sothinin uzunlugu 9,4
sm, eni 5,2 sm-dir. Terminal yarpaq sathinin uzunlugunun enina nisbati 1,8-dir. Terminal yarpaq
sothinin formas1 yumrutohor-oval olub, yuxar1 hissasi kiitucludur. Mohsuldar formadir.

Sakil 10. Forma 5/5

Meyvalor avqust aymnm sonunda yetigir. Meyvoyanlimin rongi saritohor-¢ohrayr olub,
yetismoya yaxin kaZizvari olur. Coyirdoyi agimtildir, yetismo dovriinde todricon acilirlar.
Meyvalari iridir, 100 adad meyvanin kiitlasi 170 q-dir. A¢ilmis meyvalor 81% toskil edir.

Lopo bork gabigdan asanligla ayrilir. Lops ¢iximi 51,6%-dir. Loponin rongi yasilidir.
Toxumluq lopanin qabiginin rangi tiind-sumagidir. Lops dadhidir, yaglhiligi 59%-dir.

Forma xastalik vo zarorvericilora garst davamhidir.

ERKOK PUSTO FORMALARININ TOSVIRI

Forma 6A. Bitki yashdir vo hiindtrluyl 4-5 m-dir. Catiri yumrutohor, six olmagqla, diametri
6 m-dir. Agacin stambi tiind-boz rongli, kalo-kotlr, diametri 28 sm-dir. Yarpaqlart yasil rongli
olub, qurulugsca miirokkobdir, 3-4 yarpaqdan ibarotdir. Yarpagm iist sothi pariltilidir. Yarpagin
uzunlugu 20,3 sm, eni 21,2 sm, terminal yarpaq sothinin uzunlugu 12,3 sm, eni 7,5 sm, terminal
yarpaq sothinin uzunlugunun enino nisboti 1.6-dir. Terminal yarpaq sothinin formasi enli
lansetvari olmagqla, yuxari hissasi itiucludur. Miitomadi olaraq har il ¢igcokloyir vo bol ¢igoklomo
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xiisusiyyatino malik olmaqla ¢oxlu sayda tozcuqlar amals gatirir. Tozcuglarn fertilliyi 98,4 %-
dir.

Forma 15. Bitkinin yast 43 il olub, hiindiirliiyli 4,7 m-dir. Catiri six, kiirogokilli olmagqla,
diametri 6,5 m-dir. Bitkinin stambi tiind-boz rongli, sothi kolo-kotir, diametri 34,1 sm-dir.
Yarpaglar1 tiind-yasil, miirokkob quruluslu olmagqla 3, 4, 5 yarpaqdan ibaratdir. Yarpagin iist
sothi pariltilidir. Yarpagm uzunlugu 18,2 sm, eni 18,9 sm, terminal yarpaq sothinin uzunlugu
10.5 sm, eni 6,8 sm, terminal yarpaq sothinin uzunlugunun enina nisboti 1,5-dir. Terminal yarpaq
sothinin formasi yumrutohor olmaqla, yuxarit hissosi kiitucludur. Miitomadi olaraq hor il
cigoklayir vo ¢oxlu sayda tozcuqlar omoalo gotirir. Tozcuglarm fertilliyi 99,4 %-dir.

Forma 1/3. Bitkinin yas1 22 il olub, hiindiirliiyii 3,5 m-dir. Catiri yumrutohar, six olmagqla,
diametri 3,5 m-dir. Bitkinin stambi tiind-boz rongli, sothi kolo-kotlr, diametri 17,2 sm-dir.
Yarpaqlar1 yasil rongli olub, qurulusca miirokkobdir, 3-4 yarpaqdan ibarstdir. Yarpagin sothi
pariltilidir. Yarpagin uzunlugu 19,3 sm, eni 18,5 sm, terminal yarpaq ssthinin uzunlugu 1,5 sm,
eni 7,4 sm, terminal yarpaq sothinin uzunlugunun enins nisbeti 1,6-dir. Terminal yarpaq sothinin
formasi enli-lansetvari olmagqla, yuxari hissasi itiucludur. Miitomadi olaraq har il ¢igokloyir va
coxlu sayda tozcuglar amoalos gatirir. Tozcuglarin fertilliyi 98,2 %-dir.

Forma 2/1. Bitkinin yas1 22 il olub, hiindiirliyii 3.1 m-dir. Catiri kiirasokilli, six olmagqla,
diametri 3,8 m-dir. Bitkinin stambi tiind-boz rongli, sothi kolo-kotir, diametri 14.3 sm-dir.
Yarpaqlar1 yasil rongli olub, miirokkeb qurulusa malikdir, 3-5 yarpaqdan ibarstdir. Yarpagin
uzunlugu 21,3 sm, eni 21,3 sm, terminal yarpaq sothinin uzunlugu 13,4 sm, eni 8,6 sm, terminal
yarpaq sothinin uzunlugunun enino nisboti 1,5-dir. Terminal yarpaq sothinin formasi enli-
lansetvari olmagqla, yuxar1 hissosi itiucludur. Miitomadi olaraq hor il ¢icokloyir vo ¢oxlu sayda
tozcuglar amoalo gatirir. Tozcuglarin fertilliyi 99.0 %-dir.

NOTICO

Kompleks giyatlondirmo naticasinds tosarriifatca qiymotli disi : Nel A; Ne2 A; Ne53; Ne59; Ne
62; No 1/9; Ne 2/5; Ne2/7; Ne3/9; Ne5/5 va erkok : Ne6A; Nel5; Nel/3 vo Ne2/1 piisto formalari
secilmisdir. Bu genotiplordon seleksiya islorinds istifado etmok olar. istehsalat smagmndan sonra
iSo onlara sort statusu verilo bilor.
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Sh.A. “Introduction, conservation and use of biological diversity of flora” Proceedings of the
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XAPAKTEPUCTHUKA MNEPCIHEKTUBHBIX ®OPM ®UCTALIKMU (Pistacia vera L.)
B YCJIOBUSAX AIIIIEPOHA

EBrenust Xuaupona *, Mup3a Mycaes, Tapana Anu3aje
Hucmumym cenemuueckux pecypcoé Munucmepcmsea HayKu u 006pasosans

Azepbatioscanckou Pecnybnuxu

B cratee paccmaTpuBalOTCA pe3yNbTaThl HM3YYEHHsI OTOOPAHHBIX HaMH IEPCHEKTHBHBIX (OpM
¢ucramku Hacrosimer (Pistacia vera L.) cenekumm WHctutyra renermdeckux pecypcos MHO AP,
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MPOM3PACTAIONINX Ha ATMNIIEPOHCKOM SKCIepUMeHTanbHOi Oaze Muctutyra. ducramka Hacrosias -
OYeHb I[EHHAs OpexoIulonHas KyiabTypa. Opexu (QucTallkd HACTOALIeW HIMPOKO HCIHOJB3YIOTCS B
MUIIEBOH, MEIUIIMHCKOW M psiie APYTHX OTpacieidl NpOMBINUICHHOCTH. [loMHMO IIEHHOro BKyca,
¢ucramka obnagaeT OrpOMHON MHUTATENbHOW LEHHOCTHIO. MIMEeHHO QucTramka obnagaer HauOoJbILIeH
KaJOPUHHOCTBIO B COYETAHMHM C BBICOKHMM COZACpKaHHEM HEOOXOJMMOrO YEIOBEKY BUTAMHHOB,
MUHEpaJIbHBIX BEIIECTB U AMUHOKHUCIIOT.

Qucramrka SpKO BhIpaKeHHBIH KcepouT. Ha OCHOBE MHOTONETHHUX HCCIEHIOBAHHN IMOJCBHIMH H
nabopaTopHBIMU METOJIAaMH OLIGHEHBI OIEHKH OCHOBHBIE OHOMOP(ONIOrHYecKue W XO3WCTBEHHBIC
XapakTepUCTUKU  TEPCHeKTHBHBIX QopM  ¢ucramku. Llenpro  wuccrnenoBaHuii  sSBWICS — OTOOP
MEPCIEKTUBHBIX (OPM (PHCTAIIKU, KOTOPhIE MOT'YT OBITH PEKOMEHAOBaHbl HAMHU B KAYECTBE COPTOB.

VY orobpannbix HaMH 10-TH KEHCKUX U 4-X MYKCKHX ()OPM JIUCTS CIIOKHBIC, COCTOST U3: 5-U- 4-X U
3-X THCTOYKOB; 4-X, 3-X M 1-r0 JIMCTOUKA, a TaKKe 3-X JIMCTOUKOB. JIMCThsI KPYITHBIE, OKpacKa JIMCTHEB
3ereHas U cBeTio-3eneHas. [IpencraBiensl mapamMeTpsl JINCTHEB M TEPMHUHAIBHOM JIMCTOBOM MIIACTUHKH.

Ornenky u OTOOp MEPCIEKTUBHBIX (OpM (UCTAIKK MPOBOJMIN MO DSy MPHU3HAKOB: pa3Mepam,
macce 100 opexoB, CTeleHN pacKphIBAEMOCTH CKOPJIYIIBI, COOTHOILIEHHUS sIipa M CKOPITYTIbI, MAaCINYHOCTH
siiep. Y oToOpaHHBIX HaMH T'€HOTHIIOB pa3Mep opexa BapbupyeT or 23,1x13,3x12,4 no 19,0x11,7x11,3
mM; macca 100 opexoB komnebmercs ot 170-110 r; packpsiBaemocts opexoB 100-77%, Bexon siapa 57,4-
48,3%. OgauM U3 TIaBHBIX KOMITOHEHTOB XHMHYECKOTO COCTaBa IIJIOJOB (PUCTAINKHU SIBJISETCS MAaclo.
Y CTaHOBJIEHO, YTO €T0 COJAEp)KaHUE y OTOOPaHHBIX TEHOTHIOB Koyebiercs B mpenenax 60,7-57,8%. B
pe3ynbraTe UCCIeIOBaHUI HaMH OTOOpaHBI MepcreKTHBHbBIe keHckue GopMbl ucramku: N1A, N2A,
N53, N59, N62, N1/9, N2/5, N2/7, 3/9 u 5/5.

B cBsI3M ¢ IBYZIOMHOCTBIO (DHCTAIIKA U HECHHXPOHHOCTBIO IIBETEHUSI MY>KCKUX M JKEHCKUX 0COOeH,
BaKHOEC 3HAYEHHE MMeEeT MOoJ00p OMbUIMTENEH, Y KOTOPBIX CPOKH I[BETEHHS COBIAJAIOT C JKEHCKHMU
TCHOTUIIAMH, a TakKKe O0JIaJaloliue BBICOKUMH KadecTBaMH MbUIBbIEL. DepTHILHOCTh TBUIBLLL Y
M3YYEHHBIX HAMH MYXCKUX QopM ¢ucTamku Bapeupyer ot 98,2 no 99,4%. B pesynpTare nccnenoBanuit
HaMd ObUIM BBIJCICHBI HIDKECIEAYIOUIME MYKCKHE XO3SHCTBEHHO-IIeHHBIC (opMbl Quctamku: NOA,
N15, N1/3 u N2/1.

Knrouesnoie cnosa: Pistacia vera L., cerexyus, nomono2us, kauecmso nio0os, nepcnekmusHast
hopma, codepaicanue macia, nvlivyd.

CHARACTERISTICS OF PROMISING FORMS OF PISTACHIO (Pistacia vera L.) IN THE
CONDITIONS OF APSHERON

Yevgenia Khidirova*, Mirza Musayev, Tarana Alizade
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

This article presents the results of studies conducted on selected promising forms of Pistacia vera L.
(true pistachio) bred by the Genetic Resources Institute of the National Academy of Sciences of
Azerbaijan and cultivated at the Apsheron Experimental Base of the Institute. Pistacia vera is a highly
valuable nut-bearing crop. Its nuts are widely used in the food, medical, and various industrial sectors. In
addition to their distinguished flavor, pistachios possess substantial nutritional value, being among the
most caloric nuts while also rich in essential vitamins, minerals, and amino acids.

Pistachio is a pronounced xerophyte. Based on long-term research using field and laboratory
methods, the main biomorphological and agronomic characteristics of promising pistachio forms have
been evaluated. The aim of the research was to identify high-potential pistachio forms that can be
recommended as cultivars.

Among the 10 selected female and 4 male forms, the leaves are compound, comprising 5, 4, or 3
leaflets; in some cases, 4, 3, or even a single leaflet, typically three. The leaves are large, with green and
light-green coloration. The parameters of leaves and the terminal leaf blade are presented.

The selection and evaluation of promising pistachio forms were carried out based on several traits:
nut size, weight of 100 nuts, degree of shell splitting, kernel-to-shell ratio, and oil content of the kernels.
In the selected genotypes, nut dimensions ranged from 23,1x13,3x12,4 mm to 19,0x11,7x11,3 mm,; the
weight of 100 nuts ranged from 170 to 110 g; shell splitting ranged from 100% to 77%; and kernel yield
varied between 57.4% and 48.3%. One of the main components of pistachio fruit chemical composition is
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oil. The oil content in the selected genotypes ranged from 60,7% to 57,8%. Based on the results, the
following promising female pistachio forms were identified: N1A, N2A, N53, N59, N62, N1/9, N2/5,
N2/7, 3/9, and 5/5.

Due to the dioecious nature of pistachios and the asynchrony in flowering between male and female
individuals, the selection of pollinizers with synchronized flowering periods and high pollen quality is of
crucial importance. Pollen fertility in the studied male forms ranged from 98,2% to 99,4%. As a result of
the study, the following valuable male pistachio forms were identified: N6A, N15, N1/3, and N2/1.

Keywords: Pistacia vera L., breeding, pomology, fruit quality, promising form, oil content, pollen.
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UOT 581.2. 632. 4. 9. 635.8.
ONCIR SORT VO FORMALARININ FITOPATOLOJI TODQIiQi

ISMAYIL MOCIDLI *, DMINO ROKIDO, ILAHIYO HUSEYNOVA

Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq
pr, 155
mecidli-ismayil@mail.ru

Mogaloda Genetik Ehtiyatlar Institutunun Abseron Elmi Todqiqat Bazasinin genofond baginda
yetisdirilon ancir sort va formalarimin ex-situ saraitinde xastalik vo zararvericilorls
sirayatlonmalarinin fitopatoloji giymatlandirilmalarindan bahs edilir. Tadqiqat Bazasimn genofond
baginda ancirin 27 sort ve formalar1 becarilir. Fitopatoloji giymatlandirma vegetasiya mdévsimu
arzinda genofond baginda miintazom suratde aparilmus miisahidalora asaslanmmsdir. Miisahidalor
zamam agaclarda gobalak xastaliklarindan asasan damgil (Fusicladium fici Achund.) va boz ¢liriima
xastaliklori (Botrytis cinerea Pers.) askar edilmisdir. Bagda ancirin domgil xastaliyinin ilkin
alamatlori avqust ayimin birinci ongiinliiyiindo miisahids olunaraq sentyabr ayimin birinci yarisinda
intensiv inkisaf etmisdir. Fitopatoloji qiymatlondirms zamam Kadota, Lankaran fraqasi,
Lankaran-1, Capla, Dalmatski, Fioletovi, Irimeyvali—-Dalmatski, Buzovburnu va Bronz-armudvari
ancir sortlarinda domgil xastaliyi ilo siraysatlonme 3 balla geyde alinmmsdir. Bazamin genofond
baginda becarilon ancir sort va formalarinda qeyds ahinan digar gobalak xastaliyi boz ¢urimadir
(Botrytis cinerea Pers.). Nikitskiy Aromatmy, Lankaran fraqasi, Capla, Dalmatski, Aciq rangli
Kadota, iri Abseron, Kalimirno, Socinski, Muasson va Moaktabi sort va formalar1 bu xastaliklo 2 vo
3 balla sirayatlonmislor. Gébalok an ¢ox Muasson, Dalmatski, Kalimirno kimi xastaliya davamsiz
sortlar1 sirayatlondirir. Bol ancir, Radiomutant, Salalo, Kadota-segmo-foma, Sar1 Abseron, Sari
tozlayici-Kaprifikus, Finikovi, Sar1 lob, Larduro, Kadota ulug¢senm, vo Adriatik ancir sort va
formalar1 ham damgil vo ham dos boz ¢lrima xastaliklarine davamlihq niimayis etdirmislor.
Bazamn genofond baginda becarilon Bol ancir, Radiomutant, Salalo - hibrid, Nikitski aromatni,
Kadota, Kadota-segmo-forma, Sar1 Abseron, Sari-tozlayici-Kaprifikus, Finikovi, Sar1 lob,
Dalmatski, Fioletovi, Aciq rongli Kadota, iri Abseron, Socinski, Larduro, Muasson, Maktabi va
Adriatik ancir sort va formalarinda 3-4 balla ancir giivasi (Ephestia figulilella Grogs) zararvericisi
askar edilmisdir. Lonkaran fraqasi, Lanksran-1, Capla, irimeyvali Kadota, Buzovburnu,
Kalimirno, Kadota ulu¢senm-hibrid, Bronz-armudvari ancir sort vo formalar1 bu zararverici ilo
sirayatlonmomislar.

Acar sozlar: ancir, gobalok, Fusicladium fici-Achund., Botrytis cinerea Pers., Ephestia figulilella
Grogs.

GIRIS

Oncir (Ficus carica) Gilgigoklilor doastosinin, Tutkimilor (Moraceae) fasilasinin, Oncir
(Ficus) cinsinin, Karika (Carica) noviins aid olan relikt subtropik bitki olub, halo eramizdan ¢ox
gabaq Azarbaycanda asason aran vo dagoatayi qursaqlarda, o climladon Abseronda becarilir.

Onun oasas vatoni Suriya va Kigik Asiya Olkalori olsa da, Araliq denizi sahillorinds vo
Xususan Yunanistanda ¢ox genis yayilmigdir. Yabani halda ona Kopetdagda, Pamir-Altayda,
Zaqafqaziyada vo Krimda rast golmok olar. iran, Kigik Asiya, Hindistan, Araliq donizyani
Olkolordo vo Ofganistanda genis yayilmisdir. Umumiyystlo, Azorbaycanda oncirin 2 novi
yayilmigdir. Bunlardan biri “madani oncir” adlanir vo respublikada genis miqyasda becarilir.
Digori isa “Hirkan onciri”dir ki, 0, yaban1 halda Lonkaran zonasinda yayilib.

Oncir agact ildo iki dofo meyvo verir. MNB-da 2 névin kolleksiyas1 vardir. Genetik
Ehtiyatlar Institutunun Abseron ETB-nmn genofond baginda oncirin bir ¢cox sort vo formalari
yetisdirilir. Oncir bitkisi {lizorindo sistematik elmi-todqiqat islori 1931-ci ildo kec¢mis
Umumittifaq Bitkigilik Institutunun Azorbaycan zonal subtropik bitkilor sdbesi yaranmagla

45 https://doi.org/10.61642/20255

Available online 10 December 2025


https://az.wikipedia.org/wiki/L%C9%99nk%C9%99ran

ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X1V(2025)

baghidir. Burada elmi-todqiqat isine baslarken A.D.Strebkova, 1.M.Axundzado,S.R.Aslanov va
M.A.Fyodorov yiiksok naticalora nail olmuslar. Azsrbaycan saraitinds ancirin yayilmasinda vo
artirilmasinda, genetik fondun yaradilmasida I.M.Axundzadonin rolu bdyiikdiir.

Onun meyvalarindan tozs vo qurudulmus halda istifado etmoklo barabar, sira, dosab, kompot,
cem, miirabba, sorab va bir ¢ox sarinlosdirici igkilor hazirlanir. Oncirin quru meyvalarinds 55-
70%-dok, tazo meyvalorinds iso 9-28%-dok asan monimsanilon sokar, 0,9-1,9%-dok zilal, 0,22-
0,71%-doak tursular, 2 mq% C vitamini, hor 100 g meyvads beynalxalg vahidlo 80-100 gamma A
provitamini vardir. Meyvalorindon qan azligi, made-bagirsaq vo bir ¢ox daxili orqanlarin iltihabi
xastaliklorinds istifads edilir. Oncirs xas olan dietiklik, yiiksok kolorilik, stirlik, tomlik, sirinlik
vo digor xosa golon xassolor onu bagga meyvolordon forqlondirir.

Oncir agaclar1 80-100 kg vo daha ¢ox mohsul vermokls igtisadi cohatdon xeyirli bitkidir.
Lakin onun hor il stabil bol mohsul vermasina bir ¢ox gobalok xastaliklori vo zarorvericilori
mane olur. Oncirin xastaliklori barads ilk molumati Pirse vermisdir. Smit, Fillips, Kaldis,
Hanzen, Kondit va digor xarici mualliflorin islarinda ancirin xastaliklorinin daha genis tosviri
verilmaklo barabor bu xastsliklorin yayilmasinda hasaratlarin boyiik rolu oldugu da qeyd olunur.
Rus alimlarindon Voronixina vo Viskarkonun tadqiqatlarinda ancirin xastaliklori barados qisa,
asasan do nabati saciyyavi molumatlar vardir. Sonralar Krimdaki Nikita adina Dovlst Botanika
baginda oncirin osas Xostoliklori genis sokildo todqiq edilmisdir. ©ncir bitkisindo domgil
xastaliyinin tdradici olan Fusicladium fici-Achund goboalayi ilk dofo 1974-cii ildo T.M.Axundov
torafindon mioyyan edilorok elms yeni név kimi daxil edilmisdir (Axundov, 1994). Gobalok
ancir becarilon bitln aran va dagatayi qursaqlarda, baglarda genis yayilmisdir.

MATERIAL VO METODLAR

Abseron ETB-nin genofond baginda ex-situ soraitindo becaorilon ancirin sort vo formalarinin
gdbolok xastoliklorilo (domgil, boz ¢iiriimo) siraystlonmalorinin fitopatoloyi qiymoatlondirilmalori
F.Sorialin (1965), M.A.Lazarevskinin (1962), Q. A.Lobanovun (1980), V.M.Tarasovun (1981),
K.V.Popkova, V.A.Smqglin (1987), Y.T.Dyakov va b. (2001), K.V.Popkova, V.A. Skalikov va
Y .M.Stroykovun (2005), M.M. Levitinin (2018) metodikalar1 asasinda 5 balli skala tizra: (0 bal -
yoluxma yoxdur; 1 bal — yarpaq sathinin 10%-o godari yoluxur; 2 bal — yarpag sathinin 11-25%-
i yoluxur; 3 bal — yarpaq sothinin 26-50%-i yoluxur; 4 bal — yarpaq sothinin 50%-don ¢oxu
yoluxur;) tadqiq edilorak fitopatoloji giymotlondirmolor aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIR9SI

Institutun Abseron Elmi-Todqiqat Bazasinin genofond bagmda oncirin 22 sort vo formasi
becarilir. Vegetasiya movsiimii orzinds aparilmis fitopatoloji miisahidolor zamani agaclarda
gobolok xastoliklorindon asasan domgil (Fusicladium fici-Achund.) va boz ¢iiriima (Botrytis
cinerea Pers.) xostoliklori agkar edilmisdir.

Fusicladium fici-Achund. gbbsloayi ancir bitkisinin yarpaq vo meyvalarini yoluxdurur.
Abseron ETB-nin genofond baginda oncirin domgil xastaliyinin ilkin alamotlori avqust ayinin
birinci onglnliyinds yarpaqlarda miisahido olunmusdur. Yarpaqlar {izorinds avvoalca coxlu
sayda gliclo gorlnan agig-bozumtul, sonralar isa bir-birilo birlogmis tiind-boz, asasan do gara
rongli, geyri-mioyyan formali (diiz vo ya oayilmis sokilda, tokhiiceyrali, nadir hallarda isa bir
arakosmoli, 28-60 x 4,2-5,6 mkm 6l¢iilii, cox vaxt yayilaraq yarpaq sothinin ¢ox hissasini tutan
lokalor amalo galmisdir. Bu lokalor asasan bitkinin on ¢ox asagi yarus yarpaqlarinda miisahido
olunmusdur. Damgillo yoluxmus yarpaqlar quruyaraq tokiilmiis, meyvalor iso biiziismiis halda
budaglardan asili galmiglar. Oncirin cavan yarpaqlarmnin yaslilara nisbaton bu xastoliys daha gox
davamsizlig1 miisyyon edilmisdir.

Meyvalards yoluxma asason uc hissadas, avvalca agig-bozumtul, sonralar iss tiind-gohvayi
rongli lokalor soklindo tozahiir etmisdir. Damgil ilo yoluxmus meyvalorin otli hissasi
mantarlasaraq borkimis, daha sonra iso biiziisorok, meyvalor 0z omtoolik keyfiyyatlorini
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itirmislor. Xastolik sentyabr aymin birinci yarisinda intensiv inkisaf edorok mohsula ciddi ziyan
vurmusdur (Sokil 1).

Apardigimiz miisahidalor asasinda miioyyan edilmisdir ki, toradici tokiilmiis yarpaqlar tizorinds
konidi marhalasinda qislayaraq, novbati ilda infeksiya monbayi rolunu oynayir. Bu gébalok dar
ixtisaslasmis patogen olub, tokca oncir bitkisini siraystlondirir (Macidli, ©hmadov, 2010;
Axundov vs b.,2008).

Soakil 1. Damgills (Fusicladium fici-Achund.) siraystlonmis meyvalor

Asagidaki codvoldon goriindiiyii kimi Kadota, Lonkoran fraqasi, Lonkoran-1, Capla,
Dalmatski, Fioletovi, Irimeyveli-Dalmatski, Buzovburnu vo Bronz-armudvari oncir sortlari
domgil xastoliyi ilo 3 balla sirayatlonmaislor.

Bol oncir, Radiomutant, Solals, Nikitskiy Aromatniy, Kadota-segmo-forma, Sar1 Abseron,
Sar1 tozlayici-Kaprifikus, Finikovi, Sar1 lob, Aciq rongli Kadota, iri Abseron, Kalimirno, Sogin-
ski, Larduro, Muasson, Moktobi, Kadota ulugsenni-hibrif, Adriatik oncir sort vo formalar:
domgills (Fusicladium fici-Achund.) yoluxmamuslar.

Bazanin genofond baginda becarilon ancir sort vo formalarinda geyds alinan digor gobalok
xastaliyi boz clrimodir. Boz curiima xastoliyi Botrytis cinerea Pers. gobolayi torafindon
toradilorak oncirin asasan meyvalorini vo cavan zoglarimi sirayatlondirir. Xastaliklo yoluxma
meyvalorin texniki yetismosi ddvriine tosadif etso do, o tam yetismo zamani daha tez nozora
carpir. Bazi illords xarici miihit temperaturunun asagi diismasi ilo nomisliyin atmasi noticasinda
xastalik meyvalarin kitlovi ¢lrimasi vo zoglarm qurumasi ilo mohsuldarhiga xeyli zaror vurur.
Gobalok an ¢ox Socinski, Kalimirna, Muasson kimi xastaliys davamsiz sortlar1 sirayastlondirir.

Xasta meyvalorin lzarinds kifayst godor boyik 6lcili sulu lokalor amals galir. Bu lokalor
tezliklo boylyarak biitlin meyvs sathini shats edirlor. Bazon toza, sulu meyvalarin siraystlonmasi
zamani yoluxma yerlorinds, havanm nisbi riitubatinin doyisilmasi aydin goriinon zonal lokalor
omoalo galir. Bu lokalor ag rongds olub, konididasiyicilar vo sporlardan ibarst qonur tozvari
oOrtlklo ortulur. Gobeloyin hiflori meyvalorin sulu toxumasina daxil olub hiiceyra qilafini
dagidaraq sulu ¢iirimoni inkisaf etdirir. Belo meyvolor dagilaraq tokiilirlor. Quru havalarda
xasto meyvalor mumiyalasaraq yaza qodor agacdan asili halda qalirlar. Homin meyvalords
gObalok inkisaf edarak yazda yeni yoluxma manbolori yaradirlar.

Cadvaldon goérindiyl kimi Bol oncir, Radiomutant, Sslalo, Kadota, Kadota-sesmo-forma,
Sar1 Abseron, Sari tozlayici-Kaprifikus, Finikovi, Sari lob, Fioletovi, Iri meyvali-Dalmatski,
Larduro, Kadota ulugsenni-hibrid, Bronz-armudvari, Adriatik sort vo formalar1 istisma olmaq|la,
digorlori (Nikitski aromatni, Laonkoran fraqasi, Capla, Dalmatski, Aciq rongli Kadota, Iri
Abseron, Kalimirno, Soginski, Muasson, Maktobi) bu xastsliklo 2 vo 3 balla siraystlonmislor
(Sakil 2).

Bol oncir, Radiomutant, Solalo, Kadota, Lonkoran-1, Kadota-se¢. Forma, Sar1 Abseron,
Sar1 tozlayici-Kaprifikus, Finikovi, Sari lob, Fioletovi, irimeyvali— almatski, Buzovburnu,
Larduro, Kadota ulu¢senni-hibrid, Bronz-armudvari, Adriatik oncir sort vo formalar1 bu
xastaliklo sirayatlonmomislor.
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Sakil 2. Boz clirima (Botrytis cinerea Pers.) ilo siraystlonmis meyvalor

Payizda gobaloyin mitselilori cavan zoglar1 yoluxdururlar. Martin sonlari, aprelin
ovvallorinds zoglarin yoluxma yerlorinds, onlar1 tezliklo hortorafli ohato edon tiind-narinci vo ya
qurmizi-gahvayi  halgovi lokalor omoalo golir. Getdikco homin lokslor qonurlasaraq zogun
yoluxma yerindon yuxari hissasini qurudurlar. Mayin sonlarinda vo iyunda yoluxmus zoglarda
epidermisin altinda igarisindo gqonur moxmoari ortiikli siskinliklor amoala galir. Gobalayin hiflori
meyvalarin sulu toxumasina daxil olub hiiceyra qilafin1 dagidaraq sulu ¢lrlimoni inkisaf etdirir.
Belo meyvalor dagilaraq tokulurlor. Quru havalarda xosto meyvalor mumiyalasaraq yaza qadar
agacdan asili halda qalirlar. Homin meyvalordo gobalok inkisaf edorok yazda yeni yoluxma
monbalori yaradirlar.

Bazanin genofond baginda becarilon oksor oncir sort vo formalarinda geydo alinan vo genis
yayilmis zorarvericisi ancir giivasi (Ephestia figulilella Grogs.) olmusdur. Zararvericinin tirtillar:
¢ox horakatli olub, yarpaqglarin pulpasini qiraraq qidalanirlar. Onlar ¢iiriiyan vo diison meyvalora
do zoror vera bilirlor. 11 orzindo oncir glivesi U¢ nesil verir. Pupa morhalosinds qislayir. Ikinci
nasil kapanaklorin ugusu adston iyunun ikinci yarisinda, tiglincii - avqustun avvalinds miisahido
olunur. Bu nasillorin tirtillar1 ancir meyvalarina ¢ox zarar verirlor (Sakil 3).

Sakil 3. ©ncir givasi (Ephestia figulilella Grogs.) ilo zodalonmis yarpaglar

Codval 1-don gorunduyt kimi Bol ancir, Radiomutant, Nikitsk1 aromatni, Kadota, Kadota-
se¢. Forma, Sar1 tozlayici-Kaprifikus, Finikovi, Sari lob, Dalmatski, Muasson sort vo
formalarinda bu zororverici 4 balla, Solalo, Sar1 Abseron, Fioletovi, A¢iq rongli Kadota, Iri
Abseron, Soginski, Larduro, Moktabi, Adriatik sort vo formalarinda iso 3 balla geydo alinmisgdir.

Lonkaran fragasi, Lonkoran-1, Capla, irimeyvoli — Dalmatski, Buzovburnu, Kalimirno,
Kadota ulugsenni-hibrid vo Bronz-armudvari oncir sort vo formalar1 bu zorarverici ilo
sirayatlonmomislor.
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Cadval. 1.
Oncir sort vo formalarimnin fitopatoloji giymatlondirilmasi (AETB)
Ne Xastaliklar Zararvercilar
Sort va formalar Damgil, ball Boz ¢clrums, ball | 9ncir guvasi, ball
1. | Bol ancir - - 4
2. | Radiomutant - - 4
3. | Solalo - - 3
4, | Nikitsk1 aromatni - 3 4
5. | Kadota 3 - 4
6. | Lonkoran fragasi 3 2 -
7. | Lonkoran-1 3 - -
8. | Capla 3 2 -
9. | Kadota-se¢. forma - - 4
10. | Sar1 Abseron - - 3
11. | Sari tozlayici-Kaprifikus - - 4
12. | Finikovi - - 4
13. | Sar1lob - - 4
14. | Dalmatski 3 3 4
15. | Fioletow1 3 - 3
16. | Irimeyvali - Dalmatski 3 - -
17. | Buzovburnu 3 - -
18. | Agiq rangli Kadota - 3 3
19. | Iri Abseron - 3 3
20. | Kalimirno - 3 -
21. | Soginski - 3 3
22. | Larduro - - 3
23. | Muasson - 3 4
24. | Moktabi - 3 3
25. | Kadota ulugsenm-hibrid - - -
26. | Bronz-armudvari 3 - -
27. | Adriatik - - 3
NOTICO

Fitopatoloyi tadqigatlar zaman1 hom domgil vo ham do boz ¢lirime xastaliklorino davamliliq
niimayis etdirmis (Bol ancir, Radiomutant, Salals, Nikitski Aromatni, Kadota-se¢. Forma, Sar1
Abseron, Sar1 tozlayici-Kaprifikus, Finikovi, Larduro, Adriatik) ancir sort vo formalar1 agkar
edilmisdir. Hom bu Xastaliklors vo ham dos yarpaq glivaesine davamli sort vo formalar snanovi va
marker asasli seleksiya islorinin aparilmasina calb edilocokdir.

- Oncirin domgil xastaliyinin toradicisinin konidial morhalods tokiilmiis yarpaqlart vo
mumiyalasaraq yaza qodor agacdan asili halda qalan meyvalor yazda yeni yoluxma monbalori
yaradirlar. NOvboti vegetasiya movsiimiinda xastaliyin yenidon bas vermomasi tgtin ilk ndvbado
payizda yers tokiilmils yarpaqlar vo mumiyalagmis meyvalor yigilaraq mohv edilmalidir.

- Aparilmig totqigatlar zamani miioyyon edilmisdir ki, bu xastoliklo mubarizodo kimyovi
todbirlorin aparilmasi qagilmazdir. Ona goro do domgil xostoliyinin sporlarmmn vo zoror-
vericilorin yumurtalarinm kimyovi preparatlara daha ¢ox hossas olduglari qis aylarinda (yanvar
aymdan martadok) kimyavi micadilo asasan mankozeb torkibli kimyovi preparatlardan istifads
edilmaklo aparilmalidir.

Vegetasiya muddoti orzindo agaclarda 2 dofo (Xostoliyin ilkin alamatlorinin tazahirindon
dorhal sonra-I, 2 hoftadon sonra iss-11 ¢iloma aparilmalidir. Cilomalori meyvalorin yetismosine
bir ay galanadok aparmag tovsiys olunur.
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- Oncir agaclarinin xastoliklora qarsi davamliliginin artirilmasi {igiin onlarin erkon yazda
mineral glibralorlo gubralonmasi da hayata kegirilmalidir.

oncir guvasina garst miibarizo aparmaq ti¢lin agaclar fosforlu {izvi birlosmoalarls, neoniko-
tinoidlorlo, xitini sintez edon ingibitorlarla vaxtinda ¢ilonmalidir.

- Vegetasiya dovri orzindo Voliam Fleksi, Hepold, Ditoks, Preparat 30 Plyus,va Sumition
ily,

- Soxsi tosarriifatlarda isa Preparat 30 Plyus ilo ¢ilonmo aparilmalidir.

Vegetasiya dovri orzinds Bitoksibasillin, vo Lepidisidlo kimi bioloji preparatlarla ¢ilonmo
aparilmalidir.

Butin bu tovsiys edilon mubarizs tadbirlari ilo yanasi ancir baglarinda aqrotexniki vo sanitar
todbirlorin do (miintozom cuvarmalar, xasto meyvolorin y1gilib mohv edilmasi, qurumus budaq
Vo zoglarin vaxtinda budanmasi, alaq otlarinin tomizlonmosi) aparilmasi unudulmamalidir.
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POUTOIMATOJOI'NMYECKOE U3YYEHUE COPTOB 1 ®OPM NH/KUPA

Hemaunn Megaxunanm*, Amuna Pakuga, Uiaaxa I'yceiiHoBa
Uncmumym cenemuueckux pecypcog Munucmepcemea HayKu u oOpazoeanus
Azepbatioscanckou Pecnybnuxu

B craTbe npencTaBieHbl (DUTONATONIOIMYECKUE OLICHKU B YCIOBUSX €X-Situ 3apakeHHOCTH Gose3Hei
U BPEOUTEISMHU COPTOB M ()OPM MHIKUPA, BhIpAIlMBAEMBIX B TeHO(OHIHOM caly AnmepoHckoi Haydno-
Uccnenosarennckoii baszel MacTuTyTa I'enernueckux Pecypcos. B camy renerndeckoro dhonna Hayunoit
0a3pl BbIpamuBalT 27 coptoB M (opm umkupa. duTomaTosormueckas OLEHKAa OCHOBBIBAJACh Ha
peryJsIpHBIX HaONIONEHUSAX B TEHO(POHIHOM caly B TEUYEHHE BEreTallMOHHOro mnepuoia. B xoxe
HaOmoeHni cpead TPUOHBIX 3a00JIeBaHUH Ha JEPEBbSIX BBIABISUIM TMPEUMYIIECTBEHHO MapIIy
(Fusicladium fici Achund.) u cepyto raunb (Botrytis cinerea Pers.). B caay nepBbie CHMITOMBI 0OJIE3HH
WHXXUpa HaONIONaIMCh B TEPBOM JIeKaJe aBrycTa M WHTCHCHBHO pa3BUBAJINCH B TIEPBOH IOJOBUHE
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ceHtTsiops. Ilpu QuromaTonoruueckoll OmeHKE 3apaKeHHWEe TOJIOBHEBOW OOJIE€3HBIO 3apUKCHPOBAHO Y
coproB umxupa Kanora, Jlenkopanb ¢paracu, Jlenkopans-1, Yamma, Janmatckuii, DUOICTOBBIH,
UpuwmeiiBanu-lanvarckuii, by3oBOypHy u Bpon3 rpymaBuanbiii ¢ 6amwtom 3. Cepas rHuib (Botrytis
cinerea Pers.)—eme oxHo TpHOKOBOe 3abojeBaHue, 3a()UKCHPOBAHHOE y COPTOB M (OPM HHKHPA,
BbIpammBaeMoro B reHodonmHoM cany 6a3pl. Copra u ¢dopmbl Hukutckuii apomartHbiil, JIeHKOpaHb
¢dparacu, Yarma, Jlanmarckuii, Cernast Kamora, Upu A6mepon, Kamumuprao, Counnckuii, MyaccoH,
MsikTabu TopakaroTcsi 3TOM 00Ne3HbIO co 2 U 3 Oaywiamu. OTO 3a00JieBaHHWE BO3HUKIIO B PE3yiIbTaTe
MOHWKEHUSI TEMITepaTypbl BHEIIHEH cpelbl W TOTepH BIAXKHOCTH M HAOIIONANOCH TPU MAaCCOBOM
3arHMBaHUM TUIOJIOB M 3aChIXaHMM CTPYYKOB. ['puO TmoOpaskaeT NPEUMYIIECTBEHHO YCTOHYMBBIE K
3a00JIeBaHUI0 copTa, Takue kak MyccoH, JanmaTtun, Kamumupro. CopTta u GpopMbl HHKUpa OOWIIBHBIH,
Pamuomyrantheid, [lsnana, Kagora-cenekrusnas, Capel AOmiepon, Capbl To3maiibbkbi-Kanpudukyc,
®unnkosbl, Capbl 1100, Jlapaypo, Kagora ymyunieHHM u Anpuatiueckas THWIb. KynbTHBHpyeTCs B
renodonge cana 6a3sl, bon umkup, Pagmomyrant, lllanana - rubpun, Hukurckuii apomataeiit, Kanora,
Kanora-cenexnuonnas popma, Capsl Abmepon, Capsl To3naitsikel-Kanpudukye, @unukosu, Capsbl 100,
Hanvartun, ®@uonerosu, Aubir-nisetHas Kanora, bonbias Aomieponckas, CoOunHCKass MHKUPHAS MOJIb
(Ephestia figulilella Grogs). Bpemurens ¢ 3-4 ToukaMu BBISBICH y COPTOB M (opM mHxupa Jlapaypo,
Myccon, Mskrabu u Anpuarndeckas. Copra u ¢opmbel umxkupa Jlenkopanb (paracu, Jlenkopanb-1,
Yamma, Upumeiisenu Kanora, by3oBOypHy, Kammmupno, Kagora ymydmennu-rubpuansie, bpoH3oBo-
rpymIeBas HHXHApa He TIOPaKaI0TCS STUM BPETUTENEM.

Knrouesvie cnosa: unoicup, 2pub, Fusicladium fici-Achund., Botrytis cinerea Pers., Ephestia
figulilella Grogs.

PHYTOPATOLOGICAL STUDY OF VARIETIES AND FORMS FIGS

Ismail Majidlix, Amina Rakida, llaha Huseynova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The article presents phytopathological assessments under conditions of ex-situ infection of diseases
and pests of varieties and forms of figs grown in the gene pool garden of the Absheron Scientific
Research Base of the Institute of Genetic Resources. In the garden of the genetic fund of the Scientific
Base, 27 varieties and forms of figs are grown. Phytopathological assessment was based on regular
observations in the gene pool garden during the growing season. During observations, among fungal
diseases on trees, mainly scab (Fusicladium fici Achund.) and gray rot (Botrytis cinerea Pers.) were
identified. In the garden, the first symptoms of fig disease were observed in the first ten days of August
and developed intensively in the first half of September. During a phytopathological assessment,
infection with smut disease was recorded in the fig varieties Kadota, Lenkoran fragasi, Lenkoran-1,
Chapla, Dalmatsky, Violetovy, Irimeyvali-Dalmatsky, Buzovburnu and Bronz pear-shaped with a score
of 3. Gray rot (Botrytis cinerea Pers.) is another fungal disease , recorded in the varieties and forms of
figs grown in the gene pool garden of the base. Varieties and forms Nikitsky aromatic, Lenkoran fragasi,
Chapla, Dalmatsky, Svetlaya Kadota, Iri Absheron, Kalimirno, Sochinsky, Moisson, Myaktabi are
affected by this disease with 2 and 3 points. This disease arose as a result of a decrease in ambient
temperature and loss of humidity and was observed with massive rotting of fruits and drying of pods. The
fungus mainly affects varieties resistant to the disease, such as Monsoon, Dalmatin, Kalimirno. Varieties
and forms of figs are abundant, radiomutant, Shyalala, Kadota-selective, Sary Absheron, Sary
tozlayyzhy-Kaprifikus, Finikovi, Sary brow, Larduro, Kadota improved and Adriatic rot. Cultivated in
the gene pool of the base garden, Bol fig, Radiomutant, Shalala - hybrid, Nikitsky aromatic, Kadota,
Kadota-breeding form, Sary Absheron, Sary tozlayyzhy-Kaprifikus, Finikovi, Sary forehead, Dalmatian,
Violetovi, Achyg-colored Kadota, Bolshaya Absheronskaya, Sochi fig moth (Ephestia figuliella Grogs).
A pest with 3-4 spots was identified in the varieties and forms of figs Larduro, Monsoon, Myaktabi and
Adriaticheskaya. Varieties and forms of figs Lankaran fragasi, Lankaran-1, Chapla, Irimeyveli Kadota,
Buzovburnu, Kalimirno, Kadota improved-hybrid, Bronze-pear figs are not affected by this pest.
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UOT 581.5/1

CILOV ADASINDA YAYILAN YABANI BITKILORIN TODQIQI

KOMALD 9SODOVA*, GUNEL QULIYEVA, XARIBUL 9ZiZXANLI, GOUNEL
ALLAHVERDIYEVA

Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq
pr, 155
asadovakamala79@gmail.com

Bu tadqiqat Xazor donizinds yerloson vo antropogen tasirlora moruz qalan Cilov adasinda
yayllan yabam bitkilorin floristik torkibinin arasdirilmasina hasr olunmusdur. Xiisusilo qeyd
edilmolidir ki, ada uzun illor arzindd neft vo neft mohsullarimin s1izmasi naticasinda ciddi ekoloji
cirklonmoya moruz qalmisdir. Bu amil burada formalasms bitki ortiiyiiniin tarkibi vo strukturuna
tosir gostormis, yalmz stress davamhl, adaptasiya qabiliyyati yiiksok olan névlorin yasamasina
imkan yaratmmsdir.

Arealoji analiz naticasinda Cilov adasinda 9 fasilo 11 cins, 11 névo aid dorman, qida, yem
shamiyyatli névlorin yayildig1 maolum olmusdur.

Adaya son 50 ilds ilk dofo olaraq, helikopter vasitasilo floristik ekspedisiya taskil edilmisdir.
Ekspedisiya zamam 8 fasilo (Poaceae, Tamaricaceae, Amaranthaceae, Plantaginaceae, Asteraceae
(Compositae), Fabaceae, Caryophyllaceae, Elaegnaceae), 15 cins (Avena, Anisantha, Aegilops,
Reaumuria, Petrosimonia, Plantago, Artemisia (Artanacetum), Tragopogon, Melilotus, Lotus,
Medicago, Vicia, Glycyrrhiza, Gypsophila, Elaeagnus) iizra 21 néva aid 55 herbari niisxasi va 4 nova
aid 5 toxum nimunasi toplamlmisdir. Toplama zamam névlerin ekocografi malumatlar: (en va
uzunluq dairasi, doniz saviyyasindon hiindiirliiyii) qeyds alinmis vo hamg¢inin ekoloji xiisusiyyatlori
tohlil edilmisdir. Naticoda, bu orazids yayilan novlorin asason neftlo cirklonmis torpaq va sart iqlim
soraitino uygunlasmus, tolerant xiisusiyyatloro malik bitkilordon ibarat oldugu miioyyon
olunmusdur.. Toplamlan névlorin Diva-GIS proqramm vasitasilo areal xaritasi tortib edilmisdir.
Tadqiqat naticasinda Paxlahlar fasilosinin Larga cinsino aid 1 néviin (Vicia lutea L.) yeni yayilma
sahoasi askarlanmsdir.

Homginin, bazi introduksiya olunmus vo invaziv novlorin do adamin florasina daxil oldugu
miisahido edilmisdir. Arasdirma ¢irklonmis miihitlordo bitkilorin yasamaq strategiyalarim,
bioekoloji uygunlagsmalarim vo miixtslifliyini 6yronmok baximindan shomiyyatlidir. Eyni zamanda,
bu todqgiqat naticalori cirklonmis arazilords barpa todbirlorinin planlasdirilmasi vo fitomeliorasiya
potensialimin qiymoatlondirilmoasi ii¢ciin ilkin baza kimi istifads oluna bilar.

Acar sozlar: yabam bitki, Cilov adast, taksonomik tarkib, nomenklatur dayisiklik

GiRisS

Cilov (Jiloy) adas1 Xozor donizinin Abseron korfozinin eyniadli arxipelagina (bir-birins
yaxi yerloson eyni monsoali adalar grupu) aid olan on boyiik adadir. Abseron arxipelaqma 10 ada
daxildir: Boyiik Tava, Kig¢ik Tava, Cilov, Pirallah1, Qu adasi, Tavaalt1 adasi, Koltis, Qarabattaq,
Dardanel v Yal adasi.

Umumi sahesi 11,4 kvadratmetr olan Cilov adasi Abseron yarimadasidan 25 km, Baki
sohorindon 100 km sorqds yerlasir. Cilov vo Pirallahi adasi arasinda 60-70 km-lik daniz yolu
(bogaz) vardir. Adada qumlu-gillicali torpaglar Ustinddr. Sahillori girintili-gixmtilidir. Simal-
gorbinds Urunos yarimadasi, canub-gorbinds iso Conub Dili burnu yerlosir (Vikipediya). Cilov
adasima gomi vo ya helikopter vasitasilo getmok mumkindur.

Adada yarmmsohra bitkiliyi Gstlnlik toskil edir. Ada ticiin Xozri adli simal kiiloklori
saciyyavidir. Kiloklor payiz-qis movsiimiine tesadiif edir. Orazi quru subtropik iqlima malikdir.
Bura Abseron yarimadasina xas 150-200 mm yagint1 diislir. Son zamanlar adaya 35 min agac vo
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500 quzilgiil kolu okilmisdir. Yerli sakinlorin kicik bag sahalorindo zeytun, ancir, nar, gilas,
findiq vo akasiya agaclari ¢otinliklo do olsa becarilir (Vikipediya).

Cilov orazisinds yabani bitki miixtalifliyinin mdvcud vaziyyatinin Kritik tahlilino ehtiyac
vardir.

Odobiyyat monbalorinds, eloco do, herbari fondlarinda saxlanilan bitki kolleksiyalari
arasinda Cilov adasinda yayilan bazi ndvlors rast golinss do, bu orazinin bitkiliyino dair molumat
demoak olar ki, yoxdur. (9sadova, 2017; 3epros, 2021; Mycaes, 1980; Mycaes, 1991).

Todgigatin mogsadi Cilov adasinda yayilan yabani bitki miixtalifliyinin  dyronilmasi,
areallarinin dogiqlosdirilmasi, toxum va herbari materiallarinin toplanilmasi olmusdur.

MATERIAL VO METODLAR

Todgiqat orazisi Pirallahi rayonunun Cilov adasidir. Todqgiqat materiali ekspedisiya zamani
toplanilmig toxum vo herbari nimunaloridir. Todgiqat obyekti yem, orzaq vo dorman shomiyyatli
yabani bitkilordir. Todqgigqat zamani odobiyyat materiali olaraq "®jopa AsepbOaiimkana"
(Kapsirun, 1950), S.H. Musayev (1980), I.G. Loskutov (Loskutov, 2007; Loskutov, Rines, 2011)
Vo s., fond materiali olarag AR ETN Botanika Institutunun (BAK) vo Genetik Ehtiyatlar
Institutunun (AGRI) Herbari Fondunda saxlanilan bitki kolleksiyalarindan istifade olunmusdur.

Beynolxalq deskriptor gaydalarina uygun toplanilan hor bir noviin ekocografi gostaricilori
geydo alinmisdir. Ekocografi gostaricilora daniz saviyyasindan hiindirlik, en, uzunlug dairasi,
biotopu daxildir.

Novlorin prioritet adlar1 bitki nomenklaturas: iizro Beynalxalqg Malumat Bazalarinin (APG
IV, IPNI, APNI, ILDIS, CWR, WFO), coxcildli “Azarbaycan floras1” (®sopa Azepbaiimxkana,
1950-1961); “Qafqaz floras1” (dmopa Kapkaza, 1952), A.Osgorovun osori (Osgorov, 2016),
homginin Abseron florasina dair osorlor osasinda doqiqlosdirilmisdir (Kapsirun, 1952; 3epHoB,
2021).

27 may 2023-cii il tarixindo AR ETN Genetik Ehtiyatlar Institutunun omokdaslar1 torafindon
son 50 ilds ilk dofs olaraq, Cilov adasina taskil edilmis floristik ekspedisiya helikopter vasitasilo
hoyata kegirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Arealoji (odobiyyat vo herbari fondu molumatlar1 asasinda) analiz noticosindo miioyyon
edilmisdir ki, Cilov adasinda 9 fosilo 11 cins, 11 névas aid dorman, qida, yem ohomiyyatli ndvlori
yayilmisdir.

Poaceae Barnhart-Taxillar

Avena L. (Valomir)

A.barbata Pott ex Link (A.wiestii Schreb., A. hirtula Lag.) - Sagqalvari v.

Cynodon Rich. (Cayir)

C. dactilon (L.) Pers.-Barmagvari .

Schismus Beauv. (Sxismus)

S. arabicus Nees —Orob s. (“Azorbaycanin bitki alomi” oaSorinds yalniz Kiir-Araz vo
Naxgivan bolgasinds yayildigi geyd olunub.)

Caryophyllaceae Juss.- Qaranfilgicaklilor

Cerastium L. (Dali cincilim)

C. semidecandrum L. (C. dentatum Moschl)- Disli d. c.

Asteraceae Dumort (Compositae Giseke)- Astercicaklilor (Murakkabcicaklilar)

Lasiopogon Cass. (Laziopogon)

L. muscoides (Dest.) DC.- Mamirvari L

Frankeniaceae S. F. Gray -Sayqacotugigaklilar

Frankenia L. (Sayqacotu)

F. pulverulenta L.- Tozlu s.
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Geraniaceae Juss.- Otirsahcicaklilar

Geranium L. (9tirsah)

G. molle L. —Zoarif o.

Fabaceae Lindl- (Leguminosae Juss.) Paxlahlar va ya Fabakimilar

Medicago L. (Qarayonca)

M. monspeliaca L. (Trigonella monspeliaca L.)- Monpeli g.

Scrophulariaceae Juss.- Qurdagzigicaklilor

Parentucellia Viv. (Parentuceliya)

P. latifolia (L.) Caruel- Enliyarpaq p.

Solanaceae Juss.- Badimcancicaklilor

Datura L. (Dalibang)

D. stramonium L.- Adi d.

Apiaceae Lindl. -Karavuzkimilar (Umbelliferae Juss.- Catirgicaklilar)

Torilis Adans. (Torilis)

T. nodosa (L.) Gaertn. - Bugumlu t.

Ekspedisiya zamanm1 8 fasilo, 15 cins (Valomir, Anizanta, Bugdayiot, Kegiagaci, Qisotu,
Bagayarpag1, Yovsan, Yemlik, Xosonbiil, Qurdotu, Qarayonca, Largs, Biyan, Cogan, Iydo) lizro
21 nbvo aid 55 herbari nlsxasi vo 4 névs aid 5 toxum nimunasi toplanilmigdir. Bu bitkilor
asason okinlards, comoanliklords, donizsahili qumluglarda vo yol konarlarinda yayilmisdir.

Ekspedisiya 2 marsrut Uzra hoyata kegirilmisdir. Bunlardan birincisi Moarkazi anbarin qarsisi,
1,5 ha orazinin 1-10 m? otluq sahosidir. Orazinin relyefi diizon, torpagm mexaniki torkibi -
qumlu, otarilma soviyyasi ortadir. N 40°19'37", E 50°36'26", H -33 m. Bu orazidon 12 név
(nbvboliyarpaq kegiagaci, qarsiyarpaqli qisotu, iyli yovsan, goyiimtiil gqarayonca, qara paxla
lorga, sarmmtil 1., sUplrgavari ¢ogan, tiiksiiz biyan, daryarpaq iydo, siskin valomir, saqgalvari v.,
yumsagqtiikciiklii v.) toplanilmigdir.

Ikinci marsrut Monzil Kommunal Tosarriifat Yasillasdirma sahosinin otrafi, 2 ha orazinin 1-
10 m? sahosidir. Orazinin relyefi diizon, torpagin mexaniki torkibi - qumlu, otarilma soviyyasi
yoxdur. N 40°19'16", E 50°36'11", H -43 m. Buradan 10 ndv (lansetli bagayarpagi, dorman
Xasonbil, dar qurdotu, xamirmaya qarayonca, krovel anizanta, siibhali yemlik, gara paxla lorgs,
lidovik valomiri, saqgalvari v., ikidilymsli bugdayiot) toplanilmisdir.

Ekspedisiya zamani1 Cilov adasmdan Valomir cinsinin 4 névi (Avena eriantha Durieu, A.
ventricosa Bal., A. barbata Pott ex Link, A.sterilis subsp. ludoviciana) toplanilmisdir. ©dobiyyat
vo fond materiallarinin arasdirilmasi zamani moalum olmusdur ki, A. barbata Pott ex Link novi
S. Musayev tarafindon, digar névlor (A. eriantha Durieu, A. ventricosa Bal., A. sterilis subsp.
ludoviciana) iss todgiqat orazisindan ilk dofs olarag bizim torafimizdon toplanilmisdir.

17.V.1964 vo 17.V.1968-ci illordo Musayev torofindon Cilov adasindan toplanilan A.
barbata Pott ex Link névi hamin arazids gox genis yayilmisdir.

Ocdad bitkilorindon olan Paxlalilar fasilasinin qiymotli yem bitkisi sayilan sarimtil large
(Vicia lutea L.) noviiniin Cilov adasinda yayilmasi barado herbari fondu va adobiyyatda he¢ bir
molumat yoxdur. ilk dofo olaraq, ekspedisiya zamani bu ndviin toxum vo herbarisi tarafimizdan
toplanilmigdir. Cilov adas1 V. lutea iigiin yeni yayilma sahasi hesab edilir.

Todgigat orazisindon toplanilan ndvlorin bioloji analizi aparilmig, ndvlorin  yiksoklik
qursaqlarinda yayilma xiisusiyyatlori, iglim amillori vo substrata minasibstlorina goro ekoloji
gruplar1 miiayyanlogdirilmisdir (Cadval 1.).
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Cadval 1.
Todgigat srazisindon toplanilan novlorin bioekoloji xususiyyatlori
Fasila Cins NoOv Ekobiomorfu Dag Biotopu/
/ekoloji grupu | qursaglan Vegetasiya
Uzra maddati (ay)
yayilmasi

Poaceae Avena L.- A. eriantha B/MK Asagi dag quru otlu, gilli va
Barnhart- | Valomir Durieu- qursagina dasli yerlords vo
Taxillar Yumsaqgicokli gador yamaclarda,

V. qumluglarda,
tarlalarda, yol
konarlarinda / TV-V

A.ventricosa B/M Ovaliq Donizkonar1

Bal. — Siskin v. qumluglarda / 1V-V

A.barbata Pott | B/IKM Ovaliq, gaya bitkiliyi,

ex Link- bozon asagi kollug, okin

Saqqgalvari v. dag qursagr | sahasinin Konari /
1-VI

A.sterilis subsp. | B/IMK Ovalig-orta | okin sahalarinda /

ludoviciana dag qursagi IV-VI (VII)

(Durieu)

Nyman-

Lidovik v.

Anisantha A. tectorum (L.) | B/K Ovalig-orta Quru gilli

C.Koch- Nevski- dag qursagr | yamaclarda / IV-VI
Anizanta Krovel a.

Aegilops L.- | Ae. biuncialis B/M Ovaliqg, asag1 | Doniz sahili
Bugdayiot Vis.- Ikidiiymoli dag qursagr | qumluglarda, quru

b. gilli va ginqully,
otlu, dash
yamaclarda,
okinlorda / V-VI

Tamaricac | Reaumuria R. alternifolia C/K Diizan Quru, gilli, dash
eae Link- L.- (Labill.) Britten yamaclarda, soranl
Yulgungigo | Kegiagaci, (R. cistoides yerlords, duzlu gol,
klilor reomyuriya | Adams., R. pal¢iq vulkani

hypericoides otrafinda/ V-VII

willd.)-

Novbaliyarpag

K.

Amarantha | Petrosimonia | P.oppositifolia | BIK Dizan Soran yerlorda/ V-

ceae Juss.- | Bunge- (Pall.) Litv.- IX

Pancargico | Qisotu Qarstyarpaql q.

Klilor

(Amarantki

milar)

Plantagina | Plantago L.- | P. lanceolata C/M Ovaligdan Qtlu yamaclarda,

ceae Juss.- | Bagayarpagi | L.- Lansetlib. subalp okin sahalarindo,

Bagayarpa qursaga baglarda,

gikimilor godor bostanlarda, kanal,
yol kenarlarinda /
V-VIII; VI-X
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Asteraceae | Artemisia L. | A. fragrans C/K Ovalig— orta | Quru yamaclarda /
Dumort (Artanacetu | Willd. (A. dag qursagi IX-X; X-XI
(Composita | m Rzazade)- | erivanica
e Giseke)- | Yovsan Grossh.; A.
Astercicokl fedorovii
ilor Rzazade; A.
(Murakkab hanseniana
cigoklilar) Grossh.; A.
meyeriana
Grossh.;
A.santonica L.)-
Iyliy.
Tragopogon | T. dubius Scop.- | I/MK Orta dag Mesa konarlarinda,
L.- Yemlik Stibhali y. qursagi kolluglarda / V-VI,
VII-VIII
Fabaceae | Melilotus M. officinalis /MK Diizon —orta | Dasli-qumlu yerlor,
Lindl. Hill.- (L.) Pall. - dag qursagi sildirim
(Legumino | Xasanbiil Darman x. qayaliglar, palid-
sae Juss.)- valas mesalik
Fabakimila konari / V-VI; VI-
r IX
(Paxlalilar) | Lotus L.- L. angustissimus | B va ya \M Ovaliq vo namli, qumlu
Qurdotu L.- Dar q. asag1 dag yerlarda,
qursagi comanliklardo,
yamaclarda / V-VI,;
VII-VIII
Medicago L.- | M.sativa subsp. | C/K Dizon — Quru, gilli, dash
Qarayonca caerulea Less. asagl dag yamaclar / V-
ex Ledeb.- qursagi VI(VIID; VIII-
Goyamtul q. IX(X)
M. lupulinaL.- | Bvayal/M Ovaliq - orta | Kolluglarda,
Xamirmaya q. dag qursagt | gomonliklords, otlu
yamaclarda,
baglarda, cay
konarlarmnda /TV-
VII
Vicia L.- V.sativa subsp. | B, I/'M Ovaliq - orta | cay sahili/ V; V-VI
Lorgo sativa- Okin L dag qursagi
V. sativa subsp. | B/K Ovaliq - orta | Dasli-¢inqillt
nigra- dag qursagr | yamac, kserofit ot
Qarapaxla I. va kol bitkiliyi,
kollug, cay sahili /
V; V-VI
V. lutea L.- B/M Ovalig, asag1 | Kolluglarda,
Sarmmtil L. baglarda,
Uzdmliklords / V-
VI
Glycyrrhiza | G. glabra L.- C/M Ovaliq, Cay sahili, kanal
L.- Biyan Tikslz b. dagotoyi otrafi, otlu
yamaclarda | yamacilarda
/[(V)VI-VII; VII-IX
Caryophyll | Gypsophila | G.paniculata L.- | C/M Ovaliq Daniz sahili
aceae L.- Cogan Slipurgavari ¢. qumluglarda,
Juss.- tztmluklords /VI-
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Qaranfilgic VII

oklilor

Elaegnace | Elaeagnus E. angustifolia | C/M Asagi, bazon | Meso konarlarinda,
ae Juss.- L.- Iyds L.- Daryarpaq i. orta dag tugay mesolori boyu
Tydokimilor qursagi /' V-VI; IX

Burada: Ekobiomorf- B-birillik, I-ikiillik, C-coxillik; Ekoloji qrup-MK-mezokserofit, KM-
kseromezofit, M-mezofit, K-kserofit.

Codvoaldon goriindilyii kimi, toplanilan névlardon an ¢oxu Mezofit grupuna (10 noév) vo an
coxu birillik bitkilora (12 nov) aiddir. On ¢ox ndv orta dag qursaginda yayilmisdir (10 nov).

NOTICO

Todgigat orazisindon toplanilan novlor osasinda ilkin taksonomik torkibdo doyisiklik
olmusdur. Belos ki, siyahiya 4 fasilo, 13 cins, 20 nov olave edildi vo belsliklo, Cilov adasinda 13
fasilo, 24 cins, 31 noviin yayildigi miioyyoan olundu.

Cilov adasinin bitkiliyinin daha otrafli 6yronilmosi U¢ln oraziys golocokds ndvbati
ekspedisiyalarm tagkil olunmasit magsadsuygundur. Toplanilan novlorin quraqliq va duzluluga
davamliliq xiisusiyyatlorini nozors alaraqg, golocokds homin ndvlordon hibridlosmo vo seleksiya
islorinds gen monbayi kimi istifado etmok olar.

MINNOTDARLIQ
Mislliflor todgigat orazisinds ekspedisiyanin hoyata kegirilmasino sorait yaratdiglari {igiin
Azaorbaycan Respublikasi Baki sohari Pirallahi rayon Icra hakimiyyatinin bas¢ist Vasif Imanova,

Azorbaycan Respublikast Dovlot Neft Sirkotinin prezidenti Rovson Noacofo minnotdarhgini
bildirirlor.
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HCCJIEJOBAHUE JUKOPACTYIIIAX PACTEHUM, PACIPOCTPAHEHHBIX HA
OCTPOBE UNJIOB

Kamana AcagoBa*, I'ionesibs KyiueBa, Xappiowiab A3u3xanibl, ['loHeIb AJ1axBepaneBa
Uncmumym eenemuueckux pecypcog Munucmepcmea HayKu u oopazoeanus
Aszepbatioscanckou Pecnybnuku

Hacrosimee wnccnenoBaHue TOCBAMIEHO W3YYEHUIO (DIOPUCTHUECKOTO COCTaBa JUKOPACTYIIUX
pacTeHuii, pacnpocTpaHEHHBIX Ha ocTpoBe YuioB, pacnoiokeHHoM B Kacnuiickom Mope u
MO/IBEPTAIOIIEeMCS aHTPOIIOTEHHOMY BO3eHCTBUIO. OCOOEHHO Ba)KHO OTMETHTH, YTO OCTPOB B TE€UCHHE
MHOTHX JIeT TIOABEPTaliCsi CHIIBHOMY OJKOJOTHYECKOMY 3arpsi3HEHHIO BCJIEICTBHE yTedeK HehTH u
HePTEMPOIYKTOB. ITOT (PaKTOP 3HAYUTENHHO TOBJIHSI HA COCTaB U CTPYKTYPY PACTUTENHHOTO TTOKPOBA,
CHOCOOCTBYS BEDKMBAHHIO JIUIIb CTPECCOYCTOMYNBEIX M BRICOKOQIANITHBHBIX BUIOB.

B pesynbrare apeanornyeckoro aHajim3a YCTaHOBJIEHO, YTO Ha ocTpoBe UuioB mpouspactaror 11
BUJIOB JIEKaPCTBEHHOIO, MUILIEBOr0 U KOPMOBOI'O 3HaUEHUs, OTHOCSAIMXCA K 11 pogam u 9 cemeiicTBam.

Brieperie 3a mocnemaue 50 Jer Ha OCTpOB ObLTA OpTaHM30BaHA (IOPUCTUYECKAs] DKCIICTUIIHS C
WCIONb30BaHNeM BepToiéra. B xone axcrieqummu Ob11o coOpano 55 repdapHBIX 00pa3ioB, OTHOCAIIIMXCS
k 21 Buay u3 15 pomor (Avena, Anisantha, Aegilops, Reaumuria, Petrosimonia, Plantago, Artemisia
(Artanacetum), Tragopogon, Melilotus, Lotus, Medicago, Vicia, Glycyrrhiza, Gypsophila, Elaeagnus) u3z
8 cemeiicte (Poaceae, Tamaricaceae, Amaranthaceae, Plantaginaceae, Asteraceae, Fabaceae,
Caryophyllaceae, Elaegnaceae), a Taxke 5 o00pa3moB cemsH 4 BuaOB. bbuid 3a)MKCHPOBAHBI
JKoreorpapuuecKkue JaHHble (KOOPIAWHATHI, BBICOTA HAJl YPOBHEM MODS), MPOBEAEH SKOJIOTHYECKUIH
aHanu3. YCTaHOBIIEHO, YTO BHU[BI, IMPOU3PACTAIOIIME HA OCTPOBE, B OCHOBHOM aJalTHPOBAHBI K
3arpsA3HEHHBIM HEPTHIO TTOYBAM U CYPOBBIM KIIMMATHUECKUM yCIOBUAM. C MCIIONB30BaHUEM TIPOTPaMMBbI
Diva-GIS Obiia cocraBieHa kapTa apeanoB. B Xome wuccinenoBaHUWs BBISBICH HOBBIH —apeali
pacnpoctpanenus ognoro Buaa (Vicia lutea L.) otHocsmierocs k pomy Buka (Ioporek) cemelicTBa
Bobosrie.

Taxke Obuld 3a)UKCUPOBAHBI HEKOTOpPbIE HHTPOAYLUHMPOBAHHBIE M  HMHBAa3UBHBIC  BHJBL
HccnenoBanne wuMeeT BaXXHOE 3HAYEHUE JUISI M3Y4YEHHMs CTpPATerMi BBDKMBAaHUSA  PAaCTEHHH,
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OHOdKOIOrHYECKHUX aI[aHTaIII/II‘/'I nu pa3H006pa31/1$1 B YCIOBUAX 33Fpﬂ3HéHHOﬁ CpCabl. KpOMC TOrO,
MOJIYUYCHHBIC pPE3YJIbTaThbl MOI'YT CIIYKHUTb OCHOBOH I IJIaHUPOBAHUA MepOHpI/IHTI/Iﬁ 110
BOCCTAHOBJICHHUIO N OLICHKH q)HTOMeHI/IOpaTI/IBHOI‘O IIoTCHIMajJia 3an5{3HéHHI)IX TeppHTOpHﬁ.

Knrouesvie cnoea: ouxopacmywue pacmenusi, ocmpos Hunos, mMaxKcOHOMUUeCKUul cocmas,
UsMeHeHUue HOMEHKAAmMYpbl

STUDY OF WILD PLANTS DISTRIBUTED ON CHILOV ISLAND

Kamala Asadova*, Gunel Guliyeva, Kharibul Azizkhanli, Gunel Allahverdiyeva
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

This study is dedicated to the investigation of the floristic composition of wild plants distributed on
Chilov Island, located in the Caspian Sea and subjected to intense anthropogenic influences. It is
especially noteworthy that for many years the island has suffered from severe environmental pollution
due to oil and petroleum product leaks. This factor has significantly influenced the composition and
structure of the vegetation cover, allowing the survival of only stress-resistant and highly adaptive
species.

As a result of arealogical analysis, it was found that 11 species of medicinal, food, and forage
importance, belonging to 11 genera and 9 families, are distributed on Chilov Island.

For the first time in the last 50 years, a floristic expedition was organized to the island via helicopter.
During the expedition, 55 herbarium specimens from 21 species belonging to 15 genera (Avena,
Anisantha, Aegilops, Reaumuria, Petrosimonia, Plantago, Artemisia (Artanacetum), Tragopogon,
Melilotus, Lotus, Medicago, Vicia, Glycyrrhiza, Gypsophila, Elaeagnus) from 8 families (Poaceae,
Tamaricaceae, Amaranthaceae, Plantaginaceae, Asteraceae, Fabaceae, Caryophyllaceae, Elaegnaceae)
and 5 seed samples of 4 species were collected. Ecogeographical data (coordinates and altitude) of the
species were recorded, and their ecological features analyzed. It was found that the distributed species are
mainly adapted to oil-contaminated soils and harsh climatic conditions. Their distribution map was
created using Diva-GIS software. As a result of the research, a new distribution area of one species (Vicia
lutea L.) belonging to the genus Vetch of the family Legume was identified.

Introduced and invasive species were also observed in the flora of the island. This study is important
for understanding plant survival strategies, bioecological adaptations, and diversity in polluted
environments. Moreover, the results can serve as a preliminary basis for planning restoration measures
and assessing the phytomeliorative potential of contaminated areas.

Keywords: wild plant, Chilov Island, taxonomic composition, nomenclature change
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UOT 502.2

OGUZ RAYONUNUN DAGOTOYiI SAHOLORINDO MESOLORIN
FORMALASMASINDA YABANI MEYVO BITKILORININ ROLU

COSGUN MOMMODOV

Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtivatlar Institutu, Saki EImi Tadgigat
Bazasi,. Saki s. Oguz sossesi

coshqun.mammadov@mail.ru

Tadgigat zamam Oguz rayonunun Bas Dasagil kondinde Goburgala arazisinde daniz
saviyyasindan 1120 m. yiksaklikda yerloson (E 41.143701 N 47.430039) dagatoyi meso massivinda
sayim aparilmus va biomuxtalifliyin torkibi tadqiq edilmisdir. Qeyd etdiyim arazids dagatayi va
dizon mesalards alma (Malus Mill), armud (Pyrus communis L.), azgil (Mespilus L.), zogal (Cornus
L.), yemisan (Crataegus L.), findiq (Corylus avellana), sabahd (Castanea sativa), qoz (Juglans L.),
alca (Prunus cerasifera), gilas (Prunus avium), arik (Prunus armeniaca) kimi meyva bitkilarinin
tabii areallarda yabam formalar1 yayilmisdir. Oguz rayonu boélganin turizm potensiah yiiksak olan
arazilarindan biridir.9lverisli iqlim va relyef sayassinds ¢ox zangin biomuxtalifliya sahibdir.
9razids alcaq yaruslu tumlu, ¢ayirdakli va garzakli bitkilorin agac vo kollar1 asasen daglarin orta
va asag hissalorinda yayildigi miiayyan olunur. Bu tarkibds formalasmus suksessiyalar vahid
arazide daha six bitki ortiiyiiniin amalo galmoasine, meso disenayinin daha qahn olmasina sarait
yaradir. 9toklorda six sokilda bitan azgil (Mespilus L.), findiq (Corylus avellana) va yemisan
(Crataegus L.) topalar1 sanki bir tabii bond rolu oynayir. Daglarin dik yamaclarindan galon iti
axinlarin qarsisimi kasarak yaginti sularimn suratini shamiyyatli daracads azaldaraq yuyulmanin
qarsisimi alir. Zaman-zaman daglarin yuxari yaruslarindan yuyulub galon asinma materiallar1 va
bitki qaliqlar1 azgil (Mespilus L.), murdarca (Rhamnus L.), findiq (Corylus avellana), yemisan
(Crataegus L.), alca (Prunus cerasifera), agaclarnmn hamgcinin itburnu (Rosa L.), maravca (Smilax
L.), 6lmazkol (Pyracantha M.Roem), bdyilrtkan (Eubatus foske) kollar: va lianalarin amala gatirdiyi
kecilmaz mess zolaqlarinda toplanaraq dag staklarinin mailliyini azaldir. Tadqigat zamam mesanin
orta hissasinda 2500 m? arazida butin bitkilor iimumi olaraq sayilmisdir. Bundan sonra bitkilar
novlar Uzra sayillaraq madani bitkilorin yabam névlarinin mesonin formalasmasinda rolu tadqiq
olunmusdur. 9razidd mesalarin formalasmasinda madani bitkilarin 9 yabani novii askar edilmisdir.
Mesalarin dagatayi yarusunda bitan Umumi bitkilarin 61.5%-ni yabam meyva bitkilari toskil
etmisdir.

Acgar sozlar: Oguz rayonu, biomiixtaliflik, yabani név, findig, alma, humus, genefond.

GiRiS

Azarbaycanin simal-gorb bolgesi Boyiikk Qafgazin on alverisli tobii zonalarindan biri olub,
orazisi 987689 ha vo ya respublikamizin timumi sahasinin 11,4 %-ni toskil edir. Tadgigat
apardigimiz simal-gorb bdlgasi Umumilikds, Balakon, Zaqatala, Qax, Soki, Oguz, Qabslo vo
Ismayilli rayonunun gorb hissasini, shato edon bu orazi Boyiik Qafqazin dag hissasini vo ona
qovusan Alazan-Oyricay ¢okokliyini, Sirak vo Soki-Qobolo yaylasinin simal yamaclarini, Hof-
toran ¢ay1 vadilorini, Aci-Nohur, Turud-Sarica diiziinii tutur.

Dagliq megoalor 6lkomizds biomuxtalifliyin qorunmasinda, genofondun borpasinda miihiim
ohomiyyat kasb edir, sirinsulu dag caylarinin moanbayini toskil edir, canlilarin oksigens olan
tolabatin1 6domoklo yanasi otraf muhiti zororli amillorin tasirindon qoruyur, mikroiglimi
formalasdirir, torpaq siiriismasi Vo dag u¢qunlarmin garsisini alir (Mammodov T.S., 2011).

Zongin biomuxtslifliys malik Azorbaycan florast diinyanin 200 on hassas ekoloji
regionlarindan biri olan Qafqazda 0&ziinomoxsus yer tutur. Son illordo respublikada
biomuxtalifliyin qorunub saxlanmast istiqgamotindo xeyli islor gorilmiisdir. Belo Ki,
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Respublikasinda tobistin mihafizasi bir sira qanunvericilik aktlar ilo tonzimlonir. Biomuxtaliflik
uzro Milli Strategiya vo Foaliyyat Plan1 (BMSFP), Ekoloji cohotdon dayanaqli sosial-igtisadi
inkisafa dair Milli Programi vo digor dovlot programlari gabul edilmisdir (©lizada., Salimov,
2015).

Bu arazinin relyefi doniz saviyyasindon 200 m-doan 3500 m-a gadar dayisir. Bolganin daniz
saviyyasindan 600-800 m. yiiksoklik qursaginda subtropik iqlim formasi hakimdir (AMEA Soki
REM, 2003).

Azorbaycan orazisinin  19-cu asrin sonuna godar 35%-ni meso Ortuyl ohato edirdiso hal-
hazirda iso 11.8%-ni mesolik toskil edir. Azorbaycan respublikasinda 1021 min hektar meso
orazisi movcuddur ki adambagsina 0.12 ha meso orazisi diisiir. Azorbaycan dendraflorasinda 48
fasila, 135 cins Uzra 435 agac va kol novii yayilmmusdir ki, bu da respublika florasmin 10%-ni
toskil edir.Oguz rayonunun dagstoyi meso massivlorinds daglarin yuxari yaruslarindan yuyulub
golon aginma materiallar1 vo bitki qaliglar1 azgil (Mespilus L.), murdar¢a (Rhamnus L.), findiq
(Corylus avellana), yemisan (Crataegus L.), alca (Prunus cerasifera), agaclarinin hamginin
itburnu (Rosa L.), moravga (Smilax L.), 6lmazkol (Pyracantha M.Roem), boylrtkon (Eubatus
foske) kollar1 va lianalarin amolo gotirdiyi ke¢ilmoz meso zolaglarinda toplanaraq dag stoklorinin
mailliyini azaldir vo galin humus qat1 amals gatirir.

Orazido yayillmis ozgilin, yemisanin, findigm, almanm, sabalidin bir ¢ox ndovlori
vardir.Yemisan (Crataegus) cinsinin Simal yarimkirasinin milayim iglimli orazilorinds
yayilmis 200-2, Azarbaycanda iss 20-ya godar ndvi var (Qurbanov, 2009).

Respublikamizin yabani florasinda rast goalinon ali bitkilor 4557 nov taskil edir ki, bu da
bltévlikds Qafqazin tobii florasinda olan ali bitki ndvlarinin (6350 ndv) 70%-dan ¢coxunu taskil
edir.Halbuki Azarbaycan timumi Qafgazin arazisinin 16%-i qadoardir (Osgarov., 2016). Buda bir
daha onu goOstoir ki mesolorimiz név ¢oxlugu, biomiixtaliflik baximmdan ¢ox
zongindir.Azarbaycanin simal-qorb bélgasinds digar bélgalordon forgli olarag 6ziinoamaxsus
meyvalar: findig, sabalid, sarq xurmasi bundan basqa tiitiin ¢ay kimi texniki bitkilor yetisdirilir.
Ipokcilik sahosida sirf bu bolgoys xas olan vacib tosorriifat saholorindon biridir. Todgigat
arazisinda dagatoyi mesalorin torkibi cox zongindir va ¢ox yarusludur (Sakil 1, 2).

&

Sakil 1. Meanin {imumi goriiniisii Sakil 2. esgni daxili goriiniigii

Daglarin stoklorinds amolo galon qalin humus gatlarinda toplanaraq galan su kiitlasi optimal
ritubotin formalagmasinda, kiilok vasitasi ilo imumi mesalorin areasiyasinda mithiim rol oynayir
(Mammadov.et al., 2019).

Azorbaycanin simal-gorb bolgasinds findigin yabani formalar1 vo xalq seleksiyasi sortlar
genis yayilmisdir (Azizov va b., 2017).
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Respublikanin ayri-ayri1 dag sistemlorinds bitki qursaqhigi qanunauygunlugunda miiayyan
oxsarliq olsa da onlar1 bir-birindan farglandiran cohatlords do var (Mammadov, Xalilov, 2002).

MATERIAL VO METODIKA

Tadgigat zamani Oguz rayonunun Bas Dasagil kondindo Goburgala orazisinds doaniz
saviyyasindon 1120 m. yiksoklikdo yerloson (E 41.143701 N 47.430039) dagotoyi meso
massivinds V.T. Yarmiskonun (Yarmisko, 2002).metodundan istifado edarok 2500 m? sahads
sayim aparilmig vo biomuxtalifliyin torkibi todqiq edilmisdir. Moadoni bitkilorin yabani
novlorinin mesonin formalasmasinda rolu tadqiq olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tadgigat zamani 2500 m? orazide sayim apardigimiz zaman 17 név vo Umumi 107 bitki
geydo alinmigdir ki, bunlarin 66-s1 meyva bitkilorinin yabani névloring aid olmusdur (Sokil 3, 4).
Bunlardan 4 ndvi tumlu meyva, 3 ndvi gayirdokli meyva, 2 ndvi iss gorzokli meyvalorin yabani
novlarina aid olmusdur ki arazidaki bitki névlarinin 53%ni taskil etmisdir. Digar 8 ndv iso mesa
bitkilorindon ibarst olmusdur. Mesonin sayim apardigimiz hisssasindo tmumilikdo bitkilorin 66
adadi yani 61.5 %-i meyva bitkilorinin yabani névlarindan ibarst olmusdur (Cadval 1).

Cadval 1.
2500 m? sahada qeydo alinmus bitkilor

Z | Oguz rayonu Bas Dasagil kondi

- arazisindo dagatayi meso Bitkilorin . L.

= | massivindo mévcud olan agac {imumi say1 . 8raz1d90b1tk1 Quruplar
7 va kol bitkilori (adad) Nov say1 sayimin /f"l° iizra (%)

ifadasi

1 Alma 2 1 1.9

2 Armud 1 1 0.9

3 TUMLU Ozgil 15 1 14.0 4.7

4 Yemisan 31 1 28.9

5 Alga 3 1 2.8

6 | COYIRDOKLI | Gilas 4 1 3.7 9.3

7 Zogzal 3 1 2.8

8 . | Findiq 6 1 5.6

9 QORZOKLI Sabalid 1 1 0.9 65

Madani bitkilorin yabam acdadlarinin arazids iimumi payi (%) 61.6 %0
10 Agcagaym 2 1 1.9
11 Volos 16 1 14.9
12 Fistiq 4 1 3.7
13 | DIGOR MESO | Palid 1 1 0.9
14 | BITKILORI | Qaragac 9 1 8.4
15 Goriis 1 1 0.9
16 Itburnu 5 1 4.6
17 Murdarca 3 1 2.8
Mess bitkilorinin orazids iimumi pay1 (%) 38.4%
CoMi 107 17
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Meyva bitkilori ilo zongin olan bu mesalor ¢ox glicli gida zanciri yaradaraq digor canlilari
0zlno calb etmoklo ideal ekosistem formalasdirmaqdadir. Zongin biomuxtalifliya sahib bu
mesalords yayilmis madani bitkilorin yabani formalar1 minillar boyu orazids yasayan insanlarin
tosarrufat foaliyyatlorinads tosir géstormisdir. Beloki bu mesolordo yayilmis yabani meyvo
formalarindan insanlar uzun illar boyu segma Gsulu ilo gox giymotli meyva sortlar1 alds ediblor.

Sakil 3. Yabani findiq

Buna misal olaraq Sini armud, Bildir¢inbudu armud, Iryal armud, Qi1zil ©hmadi alma, Qandil
Sinab alma, Okuzlrayi gilas, Bardaq zogal, Ag zogal sortlarin1 misal géstarmok olar.

NOTICO

1.Tadqiqat aparilan orazido 2500 m? sahads Umumi 107 bitkidon 66-s1 meyve bitkilarinin
yabani novlorina aid olmusdur. Mesonin formalasmasinda meyva bitKilorinin yabani ndvlori
61.6% toskil etmisdir. Buda onu siibut edirki Azarbaycanin simal-gorb bélgasinds, Oguz rayonu
orazisinds mesolorin formalagmasinda meyva bitkilorinin yabani névlarinin rolu boyikdar.

2.Tadgigat sahasindo mumi 17 nov bitki geydo alinmisdir ki, bunlardan 9 novii meyvo
bitkilorinin yabani novlerine aid olmusdur.N6v torkibine goro modani bitkilorin yabant novlori
53% toskil etmisdir.

3.9razido mesonin nov torkibi ¢ox zongindir. Biomuxtalifliyin yiksok saviyyads olmasi
regionda c¢oxlu sayda xalq seleksiyasi sortlarinin omolo golmasina sabab olmus vo genefondu
zonginlosdirmisdir. Biomiixtalifliyi ylksok olan ekosistemlor hamds 6lkonin iqtisadi golir
monbayi hesab olunur.
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POJIb TUKUX IIJIOJOBBIX PACTEHU B ®OPMHUPOBAHWM JIECOB B ITPEATOPHBIX
30HAX OI'Y3CKOI'O PANOHA

Jsxomryn Mamenos
Hucmumym ecenemuueckux pecypcoe Munucmepcmea HayKu u 06pazo8anust
Asepbaiioscarnckoii Pecnyonuxu,
Ulexunckas nayuno-ucciedoeamenvpckas 6asa

Bo Bpems mcciemoBaHus ObIT MPOBEAEH yUET W M3y4YEH COCTAaB OMOpa3zHOOOpasusi B MPEIrOpHOM
JIECHOM MAacCHBe, PacIiolioKEHHOM Ha TeppuTopuu 1'o0ypkana, B cene bam [lamarsm Ory3ckoro paiioHa,
Ha BeicoTe 1120 M Haj ypoBHem mopst (E 41.143701, N 47.430039). B yka3aHHOH MeECTHOCTH, B
MPEATOPHBIX U PaBHUHHBIX J€CaX, B €CTECTBEHHBIX apeajiaX PaclpoCTpaHEeHbl AUKHE (POPMBI IIOLOBBIX
pacrenwmii, Takux kak ssomoust (Malus Mill.), rpymma (Pyrus communis L.), mymmysia (Mespilus L.), ku3un
(Cornus L.), 6ospeimauk (Crataegus L.), mecuoit opex (Corylus avellana), kamran (Castanea sativa),
rperikuit opex (Juglans L.), amsrga (Prunus cerasifera), gepemms (Prunus avium), abpuxoc (Prunus
armeniaca).

Ory3ckuil paliOH SBJISETCS OAHUM M3 PETHMOHOB C BBICOKMM TYPUCTHYECKUM ITOTEHIHAJIOM.
bnaromapss OmarompusiTHOMy KiIMMaTy W peibedy OH OTJIMYaercss OoraTtelM OHOpa3HOOOpasHeM.
VYcTaHOBNIEHO, YTO JepeBbS M KYCTAPHHKH CEMEUYKOBBIX, KOCTOYKOBBIX M OPEXOIUIOAHBIX PAaCTEHUH
HWDKHEro sipyca NPEeMMYLIECTBEHHO PACIPOCTPAHEHbI HAa CPEAHUX M HIDKHHX CKJIOHax rop. Takue
CyKLecCcUH, c(hopMHPOBABIIMECS B JAHHOM PACTUTEILHOM COOOILIECTBE, COCOOCTBYIOT (hOPMHUPOBAHUIO
Ooee IIOTHOTO PacTUTEIBHOrO MTOKPOBA U 00JIe€ MOIIHOTO CJI0S JIECHOM MOACTHIIKY Ha 3THX YYacTKax.

I'ycrbie 3apocon mymmynsl (Mespilus L.), necnoro opexa (Corylus avellana) u Gosippiirauka
(Crataegus L.), npouspacratomue y IOAHOKUN TOpP, BHIIOIHSIOT (DYHKIIMIO €CTECTBEHHOro Oapbepa. OHM
3aJIeP)KUBAIOT CTPEMHUTEIIBHBIE IIOTOKM, CTEKAIOIIME C KPYTHIX CKJIOHOB, 3HAYMTEIbHO YMEHBIIAs
CKOPOCTh IIOBEPXHOCTHOI'O CTOKa M mpemorBpamas 3po3uto. Co BpeMeHeM MpPOLYKTHl 3PO3HH H
pacTuTenbHbIE OCTaTKH, CMBIBAE€MbIE C BEPXHHUX SIPYCOB TOp, HAKAIUIMBAIOTCS B TPYIHONPOXOAUMBIX
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JIECHBIX TOJIOCaX, 00pa30BaHHBIX JepeBbsiMu Mymmyibl (Mespilus L.), sxocrepa (Rhamnus L.), nemmHbt
(Corylus avellana), 6ospermauka (Crataegus L.), agerau (Prunus cerasifera), a Taxke KycTapHUKaMH U
JIMaHaMu, TakuMHU Kak munoBHUK (Rosa L.), cmumake (Smilax L.), nupokanrta (Pyracantha M. Roem),
exeBuka (Rubus fruticosus), 4To criocoOCTBYET CHHKECHUIO YKIIOHA MPEITrOPHBIX CKIOHOB.

B xone uccnenoBaHus B IEHTPAIBHON YacTH Jieca Ha y4acTke miomaapio 2500 M? Oblia mpoBeeHa
001Iasi MHBEHTApU3allMsl BCEX pacTeHUil. 3aTeM pacTeHUs ObLIM KIACCU(PHUIIMPOBAHBI MO BHIAM, U ObLIa
U3y4yeHa poJib JAUKUX (OPM KYJIbTYPHBIX PacTeHHi B (pOPMHPOBAHMH JIECHBIX COOOIIECTB. B manHON
MECTHOCTH OBLIO BBISBICHO 9 NUKHX BUIOB KYJbTYPHBIX PACTCHUH, y4acTBYIOIIMX B (hOPMUPOBAHUM
nmeca. [lukue TmIOMOBBIE pacTeHUss coctaBuiaum 61,5 % or oOmero KoiaudecTBa pacTeHHI,
MPOU3PACTAIONINX B MPESATOPHON YaCTH Jieca.

Knrouesvie cnosa: Ozysckuil paiiot, buopasnoobpasue, ouxopacmywyutl 6u0, QyHoyK, A010K0,
2ymyc, 2eHOPOHO.

THE ROLE OF WILD FRUIT PLANTS IN FOREST FORMATION IN THE FOOTHILL
AREAS OF OGHUZ DISTRICT

Joshghun Mammadov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan
Sheki Scientific Research Base

During the study, a survey was conducted and the composition of biodiversity was examined in a
foothill forest massif located in the Goburgala area of Bash Dashagil village, Oguz District, at an altitude
of 1120 meters above sea level (E 41.143701, N 47.430039). In the specified area, wild forms of fruit-
bearing plants such as apple (Malus Mill.), pear (Pyrus communis L.), medlar (Mespilus L.), cornelian
cherry (Cornus L.), hawthorn (Crataegus L.), hazelnut (Corylus avellana), chestnut (Castanea sativa),
walnut (Juglans L.), cherry plum (Prunus cerasifera), sweet cherry (Prunus avium), and apricot (Prunus
armeniaca) are naturally distributed in both foothill and lowland forests.

The Oguz District is one of the regions with high tourism potential. Thanks to its favorable climate
and terrain, it is characterized by rich biodiversity. It was found that trees and shrubs of pome, stone, and
nut-bearing species, mainly belonging to the lower vegetation layer, are primarily distributed on the
middle and lower slopes of the mountains. These plant successions contribute to the formation of denser
vegetation cover and a thicker forest litter layer within the area.

Dense thickets of medlar (Mespilus L.), hazelnut (Corylus avellana), and crataegus (Crataegus L.),
growing at the mountain foothills, act as natural barriers. They intercept rapid surface runoff from steep
mountain slopes, significantly reducing the flow rate of rainwater and preventing erosion. Over time,
erosion materials and plant debris washed down from the upper mountain layers accumulate in the
impenetrable forest belts formed by trees such as medlar (Mespilus L.), buckthorn (Rhamnus L.), hazelnut
(Corylus avellana), crataegus (Crataegus L.), cherry plum (Prunus cerasifera), as well as shrubs and
lianas like rosehip (Rosa L.), smilax (Smilax L.), firethorn (Pyracantha M. Roem), and blackberry (Rubus
fruticosus), thereby helping decrease the steepness of the foothill slopes.

As part of the research, a general inventory of all plant species was carried out in a 2500 m? area in
the central part of the forest. The plants were then classified by species, and the role of wild forms of
cultivated plants in forest formation was studied. In total, nine wild species of cultivated plants were
identified in the area, all of which contributed to the development of the forest. Wild fruit species
accounted for 61.5% of the total vegetation in the foothill forest zone.

Keywords: Oguz district, biodiversity, wild species, hazelnut, apple, humus, gene pool.
Capa taqdim etmigdir: Mirzo Musayev, b.ii.f.d., dosent
Redaksiyaya daxil olma tarixi: 03.07.2025

Takrar islonmaya gondarilma tarixi: 09.08.2025
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UOT 631

AVANQARD COLTIK SORTUNUN MOHSULDARLIGINA MUXTOLIF
GUBROLORIN TOSIRI VO ORZAQ TOHLUKOSIZLiYi
KONTEKSTINDO QiYMOTLONDIRILMOSI

ULKOR OKBOROVA'?

Lankaran Dovlat Universiteti, Aqrar va mihandislik fakiiltasi, Lonkaran s., Fizuli kiic. 170 Azarbaycan
20kincilik EImi-Tadgigat Institutu, Caltik bitkisinin seleksiyasi va becarma texnologiyast sobasi, Baki §., Pirsag
gas., Azarbaycan

ulkarcografiya@mail.ru

9rzaq tohlukasizliyi har bir 6lkanin milli tahlikasizlik strategiyasimin vacib tarkib hissasi olub
shalinin sosial rifah ils six baghdir.

Tadgigatin asas megsadi Avangard ¢altik sortunun mohsuldarhgina miixtalif Uzvi glbralarin
onlarin moahsuldarhq gostaricilorine olan tasirini muiqayisali sekilde giymatlondirmak, elaco da
coltik istehsalinda ekoloji, iqtisadi cohatdan dlizgiin glibraloma sistemini muayyan etmakdir.

Bu moagsede nail olmaq ii¢iin mal, qoyun, qus peyinlori va mineral gubralorin muxtalif
dozalarimn Avanqard ¢oaltik sortuna tasirini dyranmak, muxtalif glbra variantlarinda ¢oaltik
bitkisinin mahsuldarhq gostaricilarini muqayisali tahlil etmak, miisahido olunan farglari va
alamatlari miayyanlasdirmak, alda olunan naticaler asasinda an samarali glibraloma variantim se¢ib
istehsalat Ucln tdvsiya etmok va torpaq munbitliyi, eloco do ekoloji davamliliq imkanlarim
giymatlondirmoak kimi asas vazifalor qarsiya qoyulmusdur.

Caltik bitkisinin normal inkisafim tamin etmoak Ucln torpaq analizina asasan 1 hektar akin
sahasina ortalama olarag tasiredici madds hesabi ilo N1s5oPsoKgo normada giibranin tatbiqi tovsiya
olunmusdur. Mineral gubralardan karbamid (46,3%), ammofos (52%0), kalium sulfat (50%) tatbiq
edilmisdir.

Tadgigat Loankaran-Astara bolgasinin suvarilan qleyli-sar1 torpaglarinda aparilmmgdir.
Avangard ¢altik sortunun mohsuldarhg: 1 hektara gora mal gubrasinds 5,2 ton, qus giibrasinda 5,7
ton, qoyun gubrasinds 5,9 ton, mineral gibra tatbigi naticasinda isa 7,6 ton, glbrasiz variantda 4,5
ton olmusdur. Naticalora asasan Uzvi gubralar icarisinda qoyun gubrasinin tatbiginin samarali
oldugunu qeyd etmok olar. Bels ki, qoyun gubrasi tatbig olunan variantlarda bitkilarin boyu,
suplrga uzunlugu, govdo sayr va bitkido dan sayr an yiksak olmusdur. Bu natico torpagin
strukturasimin yaxsilasmasina va mikroorganizmlarin aktivliyinin artmasina baghdir.

Acar sozlar: Avangard caltik sortu, arzaq tahlikasizliyi, Gzvi gibralar, Lankaran, mahsuldariig
GIRiS

Azarbaycan Respublikasinda orzaq tohlikssizliyinin tomin olunmasi {igiin dovlot bir sira
tadbirlor goriir ki, bunlara yerli istehsalin artirilmasi vo kond tasarriifatinin modernlagdirilmasi,
orzaq mohsullarinin saxlanmasi vo emali saholorinin inkisafi; strateji orzaq ehtiyatlarinin
formalagdirilmasi, idxaldan asililigin azaldilmasi, ekoloji vo sanitar norma vo standartlara cavab
veron mohsul istehsalinin togviqi; orzaqg mohsullarinin keyfiyystino vo tohllkasizliyino dovlot
nozarstinin giclondirilmasi va s. misal gdstarmok olar.

Azarbaycanda orzaq tahliikasizliyinin tomin olunmasi magsadilo kand tosarriifatinin miixtalif
saholori Uizro dovlot programlart hoyata kecirilmisdir. Bu kontekstdo “2018-2025-ci illordo
¢oltikgiliyin inkisafina dair Dovlot Proqrami™ orzaq tohlikasizliyina xidmot edon mihim
sonadlordan biridir.

Coltik istehsalmin  genislondirilmasi  vo mohsuldarligin  artirilmasi, yeni suvarma

sistemlorinin qurulmasi1 vo mdvcud olanlarin tokmillogdirilmasi, sertifikatlagdirilmig toxum
sortlarmin istehsali va istifadssi, ¢oltik emali miiassisalorinin yaradilmasi vo modernlosdirilmasi,
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fermerlorin tolimi, maddi-texniki bazanin giiclondirilmasi, okina yararli torpaqlarm somorali
istifadasi programin asas hodafloridir.

Dovlat programi ¢argivasinds yeni ¢altik saholorinin salimmasi, yiiksok mohsuldar vo iglima
uygun vyerli vo introduksiya olunmus sortlarin becarilmasi, suvarma sistemlarinin
tokmillogdirilmasi magsadils tadbirlor goriilmiisdiir. Bu iso ¢altik mohsulunun idxaldan asililigini
azaltmagqla, daxili arzaq bazarinin sabitliyini méhkomlondirmisdir.

Coltik¢ilik proqramu tizvi giibrolordon istifads, su resurslarinin somorali idaro olunmasi vo
otraf miihita zorarin azaldilmasi kimi hodoflori do ohato edir.

Respublikada coltikgilik sahasinin zoaif inkisafi birbasa olaraq genis totqiqat islarinin
apartlmamasi vo Yiksok ixtisasli kadrlarin olmamasi ilo izah olunur. Hazirda Okingilik Elmi
Todqiqat Institutunda ¢oltik sortlarmin toplanmasi, todqigi Vo Yyeni sortlarin yaradilmasi
istigamatindo genis elmi todqiqat islori aparilir.

Coltik bitkisi istilik vo suya tolobkar bitkidir (Quliyev, 1977; Mommodov, 2012; Ozer, 2018).
Coltik on ¢ox suya mohz kollanma vo siiplirgolomo fazalarinda tolobkarliq gostorir. Qida
maddalori bitkilor torafindon ancaq suda holl olmus halda monimsanildiyino goro, torpaq
mohlulu bitkilorin osas qida monbayi sayilir. Caltik iiclin on yaxst pH-mn 5,5-5,6 arasinda
olmasidir.

MATERIAL VO METODLAR

Todqigat Okingilik Elmi-Todgigat Institutunun Lonkoran dayaq meontagoesinds hoyata
kecirilmisdir. Tadgigat sahasinin torpaq tipi suvarilan gleyli-sar1 torpaq tipi hesab olunmaqla
strukturlu, orta mexaniki torkibli olverisli miinbitliyo malikdir. Qleyli-sar1 torpaglar suyun
saxlanilmast vo becorilon bitkinin suya olan ehtiyacinin &donilmosi baximmindan ¢oltik
yetisdirilmasi (¢lin daha slverisli hesab olunur (Quliyev, 2014).

Tadgigatin obyekti Avanqard ¢altik sortudur. Bu sortun mixtalif Gzvi vo mineral gubralor
fonunda bdyiuma, inkisaf vo mohsuldarliq xiisusiyyatlori tadqiq olunmusdur. Tadqigatin predmeti
iso Uzvi gubralorin Avangard ¢oltik sortunun mohsuldarligina, agrobioloji xiisusiyyatlorina va
torpaq munbitliyins tosiridir.

Son illards hom dévlat doastayi, hom do bazar tslobati naticasinds ¢oaltik okini artmus, lakin
mohsuldarhq gostaricilori iso asagi qalmaqdadir. Bunun sobabi dizgun glbraloms sisteminin
totbiq olunmamasi ils izah oluna bilor. Bu baximdan Avangard ¢altik sortunun mohsuldarligina
Uzvi gubralorin tesirinin dyronilmosi cox aktualdir. Uzvi giibralorin totbigi torpagda humusun
miqdarmi, mikroorqanizimlorin foalligini1 artirir, torpagin strukturasmi yaxsilagdirir, otraf
muhitin kimyavi ¢irklonmasini azaldir. Todgiqgatin aktualligi hom do ondan ibarstdir ki, ekoloji
cahatdoan tahlilkasiz istehsal sistemlorinin formalagmasina zomin yaradir (Babayev vo b., 2011).
Bu todgigat Avangard c¢oltik sortu Uglin optimal glbralomo sistemlarinin elmi ossaslarla
muoayyonlosdirilmasina, hom do organik kond tosarriifatinin inkisafina tohfs verir.

Ilk dofo olarag Avangard coltik sortunun mohsuldarligmma miixtalif tzvi gibralorin tasiri
Lonkaran bolgasinin torpag-iqlim saraitinds migayissli sokildo dyronilmisdir.

Aparilan elmi-tadqiqat isindo Avangard ¢oltik sortu todgigatin aSas obyekti kimi lazimi
aqrotexniki qulluq soraitindo yetisdirilmis, suvarma, alaq otlarmmn tomizlonmasi vo
zorarvericilors qarst miibarizo mintozom aparilmisdir. Bitkinin vegetasiya dovrii orzinds inkisafi
vo torpagm keyfiyysti ilo bagli aqrokimyovi gostoricilori izlonmisdir. Todqiqatin aparilmasi
zaman tatbiq edilon metodika torkarlanan eskperimentlordon ibarot olmusdur. Hor bir variantin
secilmoasi, todqgiqatin aparilma prinsipi bilavasito bitkinin inkisafinin vo torpaq keyfiyyatinin
obyektiv sokilda giymatlondirilmoasine imkan vermisdir (Sakil 1).
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o )4
Soakil 1. Avangard ¢altik sortu

Tocriibo Umumilikda 5 variant olmagla 3 tokrarda aparilmisdir. Hor variantin uzunlugu 5 metr,
eni iso 4 metr toskil edir. Variantlar arasinda 1 metr mosafo gotiriilmiisdiir ki, bu da hava
aximina, bitkinin normal inkisafina vo elmi-tadqiqatin daha etibarli aparilmasina alverisli sorait
yaratmisdir. Hor variantin sahasi 5+4=20 m? borabardir. Tocriibonin imumi sahosi 450 m? toskil
edir. Lakin bu sahonin hamisi mohsuldarligin qiymatlondirilmasi tgun istifado edilmomisdir.
Tocriibonin ugot sahasi iso 300 m2-dir. Bu hisso melumatlarmin aldo edilmasi va tohlil olunmasi
Uclin nozards tutulmusdur (Cadval 1).

Cadval 1.
Tacriibonin akin sxemi
am Im am 1m dm
5m Blok 1 Blok 6 Blok 11
im
5m Blok 2 Blok 7 Blok 12
im
5m Blok 3 Blok 8 Blok 13
im
5m Blok 4 Blok 9 Blok 14
im
5m Blok 5 Blok 10 Blok 15

Toacriibs sahasinin bu ciir qurulusda toskili hom bitkinin inkisafin1 miisahido etmoys, hom do
mohsul yigiminda dogiq naticalor oldo etmok iigiin mithiim rol oynayiwr. Variantlar arasindaki
mosafonin saxlanmasi suvarma va qulluq islorinin rahatliqla hoyata kegirilmasino sorait yaradir,
bitkilorin bir-birindon yetorinco mosafodo olmasi iss isiq vo gida rogabotini azaldarag daha
barabar naticalarin olds olunmasima imkan verir.

Bundan olava, tacriibonin ucot sahesi milayyon edilmis 300m? orazi bitkilorin daha yaxsi
miisahidasini vo molumatlarin dogiq oldo olunmasini tomin edir. Bu saha tocribi analizlorin
diizgiinlitylinii artirmaq moqsadilo secilmisdir va tocriiba naticalarinin giymatlondirilocayi osas
sahoni toskil edir.

Tadqiqat isindo Avanqard ¢altik sortunun mohsuldarligima miixtslif {izvi giibrolorin tosirinin
Oyronilmasi mogsadils torpaq va bitki niimunalori {izorinds bir sira fiziki vo kimyovi analizlor
aparimisdir. Analizlor zamani miixtolif elmi-metodiki yanagmalardan istifado olunmusdur.

Aparilan todqiqat zamani olds olunan biitiin eksperimental naoticolor statistik metodlarla
islonmis, hor bir variant {izro ortalama gostoricilor hesablanmis vo alinmis noticolor arasinda
forqlor elmi osaslarla tohlil olunmusdur. Belsliklo, istifado olunan metodikalar ¢oltik bitkisi ilo
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torpaq miihitinin qarsiliglt tosirini kompleks sokildo Oyronmoys vo miixtolif giibralorin
mohsuldarliga tosirini elmi cohotdon osaslandirmaga imkan vermisdir.

NOTICOLOR VO MUZAKIROLOR

Avangard sortu yiiksok mohsuldarligi va becarilon bdlgoys uygunlasmaq qabiliyyati ilo bagka
¢oltik sortlarindan segilir. Sortun asas Ustunliklori arasinda qisa vegetasiya miiddotinin olmasi,
xastalik va zararvericilora qarst daha miigavimatli va alverissiz iqlim soraitino uygunlagsmasi yer
alir. Coltikgilikdo yiiksok mohsuldarliq vo keyfiyyatli mohsul aldo etmok ii¢ilin torpagin diizgiin
hazirlanmast ¢ox vacibdir. Torpagin becarilmosindo osas mogsad torpaqda gedon biokimyovi
proseslorin siiratlondirilmasi, torpaq aerasiyasimnin artirilmasi, diizgiin giibralomonin tagkilidir.

Coltik bitkisinin normal inkisafin1 tomin etmok Ugln torpaq analizino asason 1 hektar okin
sahasino ortalama olaraq tosiredici madds hesabi ilo N1soPsoKgo normada giibronin totbiqi tovsiyo
olunmusdur. Mineral glbroalordon karbamid (46,3%), ammofos (52%), kalium sulfat (50%)
totbiq edilmisdir. Azot giibrasi okin vaxti asas Vo yemloma gulbrasoklinds, kalium sulfat vo
ammofos sum altina verilmisdir. Todqigat zamani yaz sumunda iizvi giibrolordon qoyun giibrosi
(hektara 40 ton), mal peyini (hektara 20 ton), qus peyini (hektara 10 ton) istifads olunmusdur.

Coltik bitkisinin becorilmasi xiisusi diqqet vo qaygi tolob edir. Caltik okinin ilk morholosi
toxumlarin isladilmasidir. Toxumlar maym 18-do isladilaraq okino hazir hala gotirilmigdir.
Isladilma toxumlarin siirotlo ciicormosini tomin etmisdir. Isladilmis toxumlar1 mayn 20-don
sonra lokloro kegirilorok ciicormasi iigiin sorait yaradilmigdir. Bu morholodo toxumlar torpaqla
daha six tomas halinda olub inkisaf etmaya baslayir.

Toxumlar {i¢ giin sonra, maym 23-da clicoarmoays baslamisdir. Bu marhalos bitkinin torpagdan
ilk clcortilorinin ¢ixdig1 dovrdiir vo bitki hoyatinin baslangicini toskil edir. Ciicartilorin
hindirliyd okino gadar orta hesabla 18-21 sm arasinda olmusdur. Bu boydaki sitillar akin G¢iin
daha ideal hesab olunmagla akin sahasina kdcgurile bilor (Sakil 2).

Sakil 2. Coltik okini {igiin arazinin hazirlanmasi

Bitkinin daha saglam vo optimal inkisafin1 tomin etmok Ug¢ln iyunun 7-do asas gubralarin
verilmosi hoyata kegirilmisdir. Osas giibrolomo bitkinin erkon inkisafinda lazim olan qida
maddolori ilo kok sisteminin giiclonmasini tomin edir. Iyul aymm 20-do slave glibralomo, yani
yemloma glibrasi totbiq olunmusdur. Yemloma giibrasi bitkinin mohsuldarhiginin artirilmasina
birbasa tasir edir. Qeyd etmok lazimdir ki, iyun aymin 16-da sitillor xiisusi olarag okin dgtn
hazirlanmig sahays kogiiriilmiisdiir. Bu morholo ¢oltik yetisdirilmasinds diqget edilmoli
proseslordan biridir, ¢linki bitkilorin yeni torpag muhitine uygunlagsmasi tomin olunur.

Coltik okinindon sonra biitlin fenoloji miisahidalor aparilmig, bitkinin inkisaf morhalolori
haqqinda asagidaki naticalor alds olunmusdur:
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28 iyun-09 iyul tarixlorinds kollanma marhalasi miisahide olunmusdur. Bu marhalodan sonra
boruya ¢ixma fazasi 10-21 iyul tarixlorindo geyds alinmisdir. Hava soraitinin isti kegmasi ilo
olagodar 21 iyuldan 11 avqusta godor sipirgelomo, 12-23 avqustda cigoklomo fazasi bas
vermisdir. Avqust aymnm sonu sentyabrin ovvalinin yagishh ke¢masi, buna bagli olaraq
temperaturun orta illik normadan asagi olmasi ilo alagadar digor marhalolords miiayyan godor
loangima bas vermisdir. Belo ki, siid yetismo morholasi 24 avqust- 3 sentyabr intervalinda, 4-14
sentyabr tarixlorindo mum yetismo fazasi qeyds alinmisdir. Bitkinin tam yetismoasi 15-24
sentyabra tosadiif etmisdir. Caltik bitkisinin clicormosindon tam yetigsmosino godor olan vaxt (23
may - 25 sentyabr) 110-125 giin olmusdur.

Bu moarhalalorin hor biri bitkinin mohsuldarligina vo keyfyyatino boylk tasir gostorib,
dizgln gibralomo, suvarma va qullug proseslori iso mohsulun artmasina va keyfiyyatinin
yuksalmasina sabab olmusdur.

Avangard ¢oaltik sortunun mohsuldarhigina va keyfiyyatina Uzvi gibralorin tasiri todgigat
isindo muxtalif variantlarda (¢ tokrarda dyronilmisdir.

Tadqiqat zamani miixtalif giibroloms variantlarinin (mal peyini, qoyun peyini, qus peyini,
kimyovi giibro vo giibrosiz) ¢oltik bitkisinin bir siwra aqronomik gostoriciloring tosiri
Oyronilmisdir ki, bunlara bitkinin boyu, govdos sayi, siipiirge uzunlugu, siipiirgods donin say1 vo
kiitlasi, bitkido vo 1000 donin kiitlosini géstormok olar.

Ug tokrar {izra orta gostaricilora osason qeyd etmok olar ki, bitkinin boyu, bitkido gévdo sayz,
stipiirgonin uzunlugu, siiplirgodo donin say1 {izro on yliksok notico qoyun peyini totbiq olunan
variantda; siipiirgodo donin kiitlosi, bitkido donin kiitlosi, 1000 donin kiitlosi tizro yiiksok
gostaricilor iso qus peyini totbiq olunan variantda miisahido olunmusdur (Cadval 2).

) Cadval 2.
Ug tokrar lzrs orta noticalor

Bitkinin | Bitkido Siipiirgani | SUpurg Siipiirgada Bitki.da 1009

Variantlar boyu govdo n add donin donin donin

' uzunlugu, donin kiitlosi, kiitlosi, | Kkiitlasi,

sm sayl, ad.
sm sayl, ad. gramla gramla gr.
Mal 115,6 8,4 21,5 99,3 3,2 18,5 32,7
Qoyun 120,7 9,0 23,3 101,5 3,2 20,8 32,4
Qus 1115 8,9 23,2 98,9 3,3 20,9 32,5
Kimyavi 1221 | 103 23,6 1115 35 261 | 310
giibra

Giibrasiz 110,5 7,4 21,0 98,4 3,0 18,2 30,9

Avangqard ¢oltik sortunun bioloji gdstoricilorino tizvi vo mineral giibrolorin
tosiri
(3 tokrar iizro orta gostoricilor)

140
120

! I|| I

80

60

40 II

20 r—— | [ | — 1| | | ]|

Bitkinin Bitkide  Supirganin Slpilrgads Supurgads Bitkide 1000 danin

boyu, sm govdasayl, uzunlugu, danin sayi, danin danin kitlasi, gr.i
ad. sm ad. kitlasi, kitlasi,
gramla gramla

® Mal ®Qoyun Qus m Kimyaviglbra Glbrasiz

Sakil 3. Avanqard ¢oltik sortunun bioloji gdstaricilori
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NOTICO VO TOKLIFLOR

Aparilan elmi-tadgigat naticasinds muoyyon olunmusdur ki, ¢altik bitkisinin mohsuldarligi
Vo inkisafi tizvi gilibralorin névindan ohamiyyatli daracads ¢ox asilidir. Tadqiqat zamani mal,
goyun va qus giibrasi fonunda olds olunan naticalor asagidaki kimi olmusdur:

Qoyun gubrasi totbig olunan variantlarda bitkilorin boyu, supirge uzunlugu, gévdo say1 vo
bitkido don say1 an ylksok olmusdur. Qoyun giibrasi fonunda bitkilarin boyu orta hesabla 120,7
sm-a, govds say1 isa 9 adod olmusdur, homginin stiplirgenin uzunlugu 23,3 sm, siipiirgads olan
don say1 101,5 adad vo 1000 donin kiitlasi 32,4 gram geyds alinmigdir. Bu naticalor onu gostarir
ki, goyun gubrasi bitkilorin vegetativ inkisafin1 vo generativ orqanlarin formalagmasina yiiksok
tosir gostormis, mohsuldarligin artmasina sobob olmusdur. Bu, qoyun giibrasinin xuisuson azotun
siiratli, eyni zamanda davamli sokilda sarbast buraxilmasini tamin etmasi ilo izah olunur.

Mal glbrasi fonunda aldo olunan naticalor do gonastboxs olmusdur. Bitkilorin boyu (115,6
sm) va 1000 doanin kitlosi (orta hesabla 32,7 gr) yuksok olmusdur. Mal giibrasi torpagin fiziki-
kimyovi xisusiyyatlorinin yaxsilagdirmis, lakin qida maddalarinin sarbast buraxilmasi qoyun
gubrasina nishoton daha yavas getdiyi tigiin mahsuldarlig1 nisbaton asagi olmusdur.

Qus giibrasi totbiq olunan variantlarda iso boazi gostoricilor yiksok olsa da, Umumi
mohsuldarlq, bitkinin boy vo digar slamatlori asagi miisahide edilmisdir, masalon, siplirganin
uzunlugu 23,2 sm, bitki boyu 111,5 sm, siipiirgads don say1 98,9 adod olmusdur. Qus giibrasi
stratli parcalanma gabiliyystine malik oldugu tiglin qida maddolori torpaga daha tez sorbast
buraxilir. Ancaq torpaqda duzlulugun artmasina sabab olmus vo bu da bitkilorin inkisafina manfi
tosir gostormisdir.

Apardigimiz todgigata asason deys bilorik ki, “Avangard” ¢altik sortuna muxtslif gibralarin
totbiqi zamani bitki mohsuldarliginda fargli naticalor alinmisdir. Belo ki, avangard sortunun
mohsuldarhigi 1 hektara gora mal gubrasinds 5,2 ton, qus giibrasinds 5,7 ton, goyun gibrasinds
5,9 ton, mineral gubra tatbiqgi naticasinds iss 7,6 ton, gubrasiz variantda 4,5 ton olmusdur. Olda
olunmus noticalora asason Uzvi gubralor igarisindo goyun glbrasinin tstbiginin somorali
oldugunu geyd etmok olar.

Hazirda diinyanin oksor inkisaf etmis Olkolorindo ekoloji tomiz (organik) kond tosorriifat
mohsullarina maraq artmusdir. Ekoloji kond toSorriifati mohsullar1 istehsali baximindan tizvi
gubralarin shomiyyati bdyikdir. Mohz bu baximdan apardigimiz todgigat mihim shamiyyata
malikdir. Bu 6lkomizdo orzaq tohlikasizliyinin tomin olunmasi ilo yanasi, torpaq, iqlim, su
resurslarinin, elocs dos otraf miihitin qorunmasimni tosviq edir.
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BJIMSTHUE PA3JIMYHBIX YJIOBPEHUI HA YPOXKAHHOCTD PUCA COPTA
“ABAHTAP/]” 1 ETO OIIEHKA B KOHTEKCTE ITPOJIOBOJIbCTBEHHOM
BE3OIIACHOCTH

Yabkep AxkoapoBa
Jlenkoparnckuii 20cy0apcmeennvlil yHusepcumem

IIponoBonbcTBeHHAss OE30IACHOCThH SIBJISETCSI Ba)KHBIM KOMIIOHEHTOM CTPAaTErMy HallMOHAJIbHOW
0€30MacHOCTH Ka)KIOM CTpaHbl U TECHO CBSI3aHA C COLMAJbHBIM OJslaromnoiydueM HaceneHus. OCHOBHas
LeJb MCCIENOBAaHUSI — CpaBHUTENbHAsl OLIEHKA BIIMSHUS Pa3/IMUHBIX OPIaHUYECKUX YAOOpeHuiH Ha
IPONYKTUBHOCTh COpTa puca ABaHrapj, a TakXKe OIpPEIENCHUE 3KOJIOTMYEeCKM M HKOHOMHUYECKHU
000CHOBaHHOM CHCTEMBI YIOOPEHHS TIPH ITPOU3BOJICTBE prCa.

Jnst 1ocTHKEeHUs! 9TOM Lenu ObUIM MOCTABJICHBI CICNYIOLINE OCHOBHBIC 3aJa4d: U3YUUTh BIIUSHHE
Pa3IMYHBIX 103 HaBO3a KPYIHOTO POraToro CKOTa, OBELl, NTUYLEro MOMETa U MUHEPAJIbHBIX YA0OpEHHM
Ha COpT puca ABaHrapj, IPOBECTH CPAaBHUTEIbHBIN aHAIN3 IIOKa3aTeynell NPOIYKTUBHOCTH PAaCTEHUS
puca mpu pa3IMYHBIX BapUaHTaX yHOOpEHHs, BBUIBUTH HaOMIONaeMble pasinuusl M INPU3HAKH, Ha
OCHOBaHWH TIONMYYEHHBIX pE3yAbTATOB BHIOpaTh HamOoinee 3(PPeKTHBHBIA BapHaHT YAOOpEHUS U
PEKOMEHI0BaTh €ro IJs IPOM3BOACTBA, & TAaKKe OLECHUTHh IUIOAOPOAUE IIOYB U BO3MOXKHOCTH
o0ecriedeHns SKOIOTHYECKOW YCTONYINBOCTH.

Hns oOecriedeHus: HOPMAlbHOIO PAa3BUTUSl PACTEHUH pHca HAa OCHOBAHWM aHAIW3a IIOYBBI
pEeKOMEHTOBaHO BHECEHHE yI00peHwi B cpenHeM u3 pacuera NisoPsoKoo Ha rexTap moceBHO# Tuiomany B
mepecyere Ha JeHCTBYyIoLIee BemecTBo. V3 MuHepanabHBIX ymoOpeHuidl BHOCHIM Mo4eBUHY (46,3%),
ammodoc (52%), cymbdat kamus (50%).

HccnenoBanne mOpoOBOAMIOCH HAa OPOIIAEMBIX TIJIMHUCTO-KENTHIX IouBax JIeHKOpaHCKO-
ACTapWHCKOTO pernoHa. Y pokaitHOCTh prca copta ABaHrapn ¢ rekrapa cocrasmia Ha KPC 5,2 ToHHBL,
Ha NTHYbEM MoMeTe — 5,7 TOHHBI, HA OBE€YbEM HaBO3€ — 5,9 TOHHBI, HA MUHEpPAJIbHOM yA0OpeHuu — 7,6
TOHHBI, Ha BapuaHTe 0e3 ynoopeHuil — 4,5 Tonnsl. [lo pe3ynbraTaM nccienoBanns MOXXHO OTMETHTD, YTO
Cpeau OpraHuYecKux yaoopeHnil HanOosee 3QpPeKTUBHBIM SBISIETCS IPUMEHEHNE OBEYbEro HaBo3a. Tak,
BBICOTAa DPACTEHWH, IJIMHA METENIKH, KOJIMYECTBO cTeOiell M KONMYECTBO 3€pEeH C pacTeHus ObUn
HauOOJBIIMMH B BapHAHTAX C BHECEHHEM OBEYHEr0 HAaBO3a. DTOT PE3YyNbTaT OOYCIOBJIECH YIy4IIEHHEM
CTPYKTYPBI IIOUBBI M IOBBIILIEHUEM aKTUBHOCTH MUKPOOPTaHU3MOB.

KaoueBbie cjoBa: copr puca ABaHrapl, HpPOJOBOJILCTBEHHas 0€30MacHOCTb, OpraHHYECKUe
ynobpenus, JIeHKopaHb, yposkaitHOCTb
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THE EFFECT OF VARIOUS FERTILIZERS ON THE YIiELD OF THE "AVANGARD" RiCE
VARIETY AND iTS EVALUATION iN THE CONTEXT OF FOOD SECURITY

Ulker Akbarova
Lankaran State University

Food security is an essential component of every country’s national security strategy and is closely
linked to the social well-being of the population.

The main objective of this study is to comparatively evaluate the effect of various organic fertilizers
on the vyield indicators of the Avangard rice variety, as well as to determine an ecologically and
economically efficient fertilization system for rice production.

To achieve this goal, the effects of cattle, sheep, and poultry manure, as well as different doses of
mineral fertilizers, on the Avangard rice variety were studied. The study involved a comparative analysis
of the yield indicators of rice under different fertilizer treatments, identification of observed differences
and traits, selection of the most efficient fertilization variant based on the obtained results, and
formulation of recommendations for production, along with an assessment of soil fertility and ecological
sustainability potential.

To ensure the normal growth and development of the rice plants, based on soil analysis, the
application of fertilizers at a rate equivalent to N150P60K90 of active substance per hectare was
recommended. The mineral fertilizers used included urea (46.3%), ammophos (52%), and potassium
sulfate (50%).

The study was conducted on irrigated gley-yellow soils of the Lankaran-Astara region. The yield of
the Avangard rice variety per hectare was 5.2 tons with cattle manure, 5.7 tons with poultry manure, 5.9
tons with sheep manure, 7.6 tons with mineral fertilizers, and 4.5 tons in the unfertilized control variant.
Based on the results, among organic fertilizers, the use of sheep manure proved to be the most effective.
In the variants where sheep manure was applied, plant height, panicle length, number of stems, and
number of grains per plant were the highest. This result is associated with the improvement of soil
structure and increased activity of microorganisms.

Keywords: Avangard rice variety, food security, organic fertilizers, Lankaran, productivity
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UOT 631.1/7; 632. 9

GOBOLOK AGCAQANADLARI (Mycetophilidae)
NARDAN SADIQOVA

Azorbaycan Respublikas: Kand Tasarriifati Nazirliyi MeyvaGilik va Cay¢iliq Elmi-Tadgiqat Institutu,
Quba, AZ4035, Zardabi gasabasi
sadikov-56@mail.ru

Maqalada Olkemizda istehsalgilarin an c¢ox qarsilasdigi zararvericilorden biri olan gdébalak
agcaqanadlar1 vo onlarin diinyada an ¢ox yayilmus ndvleri haqqinda molumat verilmisdir.
Aparilan tadqiqatlarin tahlili gostarir ki, gobalok agcaqanadlarimin an ¢ox zararvuran névlari
ikiganadhlar dastesinin nimayandalari olan sciarid (Sciaridae), phorid (Phoridae) va cecid
(Cecidomyiidae) milgaklaridir. Homginin miayyan olunmusdur ki, bu zararvericilor polifag hasarat
olub, bazak, bostan va taravaz bitkilari ilo yanasi, istixana va aciq tarla saraitinde ting akin
materiah iiciin da ciddi tahlika moanbayi hesab olunur. Baggilq va bostan bitkilari Gizarinds an gox
rast galinan ndvlara Bradysia impatiens (Johannsen, 1912), Plastosciara perniciosa (Edwards, 1922),
Bradysia brunnipes (Meigen, 1804) va Pnyxia scabiei (Hopkins, 1895) agcaqanadlar aid edilmisdir.
GoObalak tasarriifatlarinda isa Sciaridae ailasindan an ¢ox yayilmus novlera Lycoriella solani
(Winnertz), Lycoriella mali vo Lycoriella auripila, Phoridae ailasindan Megaselia halterata va
Megaselia nigra, Cecidomyiidae ailasindan Heteropeza pygmaea, Mycophila speyeri va Mycophil
barnesi daxil edilmisdir. Agcaqanadlar riitubatli torpagq muhitinds ¢oxaldigina gora onlarin bitkiya
birbasa zarari ilo yanas1 patogen olaraq dolay: zararlori do ¢coxdur. Miiayyan olunmusdur ki, ham
surfalar, ham da boyUklar Botrytis spp., Pythium spp., Fusarium spp.,Verticillium spp va Thielaviopsis
basicola da daxil olmagla bir sira yolxucu xastaliklori yoluxmus bitkilordon saglam bitkilara 6tiira
bilir. Olkemizda istixana soraitindes mohsul istehsall iiciin ciddi tehluka monbayi olan
agcaqanadlarin manbalarde 33 novi geyde alinsada, onlarin név torkibi, morfologiyasi, inkisaf
fenologiyasi, an ¢ox yayillmis novlori haqqinda he¢ bir maolumatin olmadigr askar olunmusdur.
Bununla belo agcaqanadlarin 6lkamizds yayilmus névlarinin tadgigine, onlarin birbasa vo dolay:
tasirindan amala galon yoluxmalarin askar edilmasing, populyasiya sixhgimin idara olunmasi iiciin
mexanizmin yaradilmasina ciddi ehtiyac vardir.

Acar sozlar: Gobalok agcaqanadlar, Sciaridae, Phoridae, Cecidomyiidae, agcaqanadlarin
idara olunmast

GiRiS

Olkomizdo istixana okingiliyi godim zamanlardan movcud olsada miasir istixana
komplekslori 2015-ci ildon sonra daha sirstlo inkisaf etmoys baslamisdir. ©halinin vo buna
proporsional istiqgamatds onlarin qida mohsullarina olan tolabatinin artmasi istixana sahoalorinin
inkisafin1 qagilmaz etmisdir. Ciinki istixanalar tokca tobii anomaliyalardan (mdhitin slverissiz
soraitindon) qorunmaq ucun deyil, hom do mohsuldarhigin artirilmasi, tozo vo keyfiyyatli
mohsullarin davamli todarikinin tomin edilmasi, risklorin azaldilmasi {i¢lin zomin yaradir.
Statistik molumatlara goro 6lkomizdo 2022-ci ildo Umumi sahasi 1,7 min hektar olan 3217
istixana foaliyyat gostormisdir ki, bu istixanalardan 346106,4 ton pomidor, 23014,5 ton Xxiyar,
4576,3 ton badimcan, 572,7 ton bibar, 338,6 ton gébalok, 33,5 ton sogan, 22,0 ton lobya, 16,6
ton kalom, 2,4 ton sarimsaq, 91,9 ton ¢iyalok istehsal olunmusdur (https://fed.az »az > aqrar).
Hazirda 6lkomizo xaricdon meyva bitkilorinin okin materialinin idxalinin qarsisin1 almaq tigiin
istixana goraitinds virissuz calaqaltilatin istehsalina baglanmisdir.

Lakin, mohsul yetisdiriciliyindo istehsalgilar bir swa problemlorlo {izlogsmoli olur. Bu
zorarverici orqanizmlorin substrat vasitosi ilo 6lkomizo idxal olunmasi vo ya otraf alomds
movecud olan zororvericilorin  (gbbalok agcaqanadlary, tripislor, monono, gono va s.) istixana
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miihitina daxil olmas1 naticosindo bas verir. Istixana soraitindo bu zororvericilordon an GoOX
yayilan1 gobalok agcaganadlaridir. Onlarin siirfalori osason torpaqdaki gobalok sporlari, zvi
maddolor, eyni zamanda bitki koklori ilo qidalandigindan bu zararvericilor istixanalarda,
tingliklords vo dibg¢ok bitkilorindo potensial zararvericiys ¢evrilor. Bizi ohato edon otraf alomdo
agcaqanadlar ¢oxdur. Onlarm bir ¢oxu zeorarsiz olsada, bir gismi insan saglamligi (gansoran
agcaqanadlar), digar bir gismi mohsul istehsali Gi¢tin ciddi tohliiko monbayi hesab olunur.

Bu icmal moqalonin yazilmasinda asas mogsad istixana vo agiq tarla soraitindo mévcud olan
zorarli goboalok agcaqanadlart (milgoklori) haqqinda fikirlori imumilogdirmok vo bu istigamatdo
elmi aragdirmalari tohlil etmokdan ibaratdir.

GOBOLOK AGCAQANADLARININ ON COX YAYILMIS NOVLORI, SCIiARID
(Sciaridae), PHORID (Phoridae) VO CECID (Cecidomidae) MILCOKLORININ
MORFOLOGIYASI

GoObolok agcaganadlar1 heyvanlar alomi (Animalia), bugumayaqlilar (Arthropoda) tipi,
hosoratlar sinifi (Insecta), ikiqanadlilar dostosi (Diptera), agcaqanadlar (Culicidae) fasilasinin
niimayandaloridir. Gobalok agcaganadlarinin daha genis kateqoriyasini togkil edan altt mixtalif
hosorat ailosi var. Bunlara Sciaridae, Mycetophilidae, Ditomyiidae, Bolitophilidae,
Diadocidiidae va Keroplatidae daxildir. Gobalok agcaganadlar1 Antarktidadan basqa diinyanin
hor yerindo yayilmigsdir. Bu ailo Rusiyada 850, bazi monbslorde 1500 (3aiiie, 1994),
Britaniyada 250, Ukraynada 17 cinsdon 96 nov (Babytskiy et al., 2022), Estoniyada 67, Iranda 5
(Bradysia cellarum Frey, B. ocellaris Comstock, B. tilicola Loew, Corynoptera fatigans
(Johannsen), Lycoriella sativae (Johannsen) (Moravvej et al., 2022), Tlrkiyads 41 novls tomsil
olunur (Bechev et al., 2006). Gircistanda gobslok agcaganad novlorinin saymin 15 oldugu
muoayyon edilmisdir (Jlrgenstein et al., 2015; Kurina et al.,2015; Kurina, 2018; Thormann et al.,
2019; Sevéik et al., 2020). Simali Holarktikada Bradisiya spp. cinsinden zorarverici kimi 4 nov
(Bradysia bigeminata sp., B. falciceps, sp., B. oelandica sp., B. plusiospina sp.) tesvir edilmisdir.
Palearktikada iss 43 cinsdon 700-don ¢ox ndviin oldugu miioyyan olunmusdur (Heller et al.,
2015).

A. Satayevanm molumatlarma goro Sorqi Qazaxistanda ilk dofs olaraq 12 cinsdan 73 ndv,
Conubi Qazaxistanda 6 cinsdon 8 ndv, Simali Qazaxistanda 7 cinsdon 20 ndv, elm Ugln yeni
olan (Corynoptera sp.n.) daha 1 név (Caraea, 2006), qonsu Dagistan respublikasinda 141 név
tosvir edilmisdir (I"aBpromun, 2024). Avropanin faunasi sciaridlorlo az zongindir vo burada 600-
doan ¢ox név geyds alinmisdir (Komaposa, 2019).

Boylik Qafqaz daglarmin conubunda yerloson Zaqgafqaziya (Azorbaycan, Gircistan,
Ermonistan) respublikalarinda goboalok agcaqanadlar1 diggestelayiq sayda endemik névlari ilo
diinyanin biomiixtaliflik markozlorindon biri hesab olunsada (Myers et al. 2000) indiyadok
regionda oksor orqanizm qruplar1 kimi ikiganadli (Diptera) gobalok agcaqanadlarina mahdud
diqget yetirilmis va zararverici kimi Kifayst godor arasdirilmamisdir (Mumladze et al. 2020).

Azarbaycanda gobolok agcaganadlariin 33 novii qeydo alinmisdir (3aiines, 1994; 3aiines ,
2003; Zaitzev et al., 2003). Transgafgazda bundan olava, gobolok agcaqanadlarinin daha 24
novins rast golinir, lakin aragdirmalarda bunlarin biologiya vo morfologiyasi haqqinda heg bir
xisusi malumat gostorilmomisdir (Kurina, 2018; Kurina, 2024). W.Joost vo A.Plassmannin
molumatlarina géro BOyuk Qafqgaz silsilosinin simal yamaclarinda (Samur-Davagi, Qonagkand-
Quba, Zagatala-Lahic, Alazan-Oyrigcay, Samaxi-Dagliq Sirvan, Qobustan-Abseron fiziki cografi
rayonlart) 91 nov gobalok agcaqanadlart geydo alinmigdir ki, onlarin oksoriyysti Elbrus daginin
yaxmliginda Kabardin-Balkar vo Qaragay-Corkoz respublikalarinin srazisinds yayilmigdir (Joost
et al., 1996).

GoObalok agcaqanadlar1 milyonlarla ildir Yer kiirasindo yasayan on godim ikiqanadli hosorat
qruplarindan olan Diptera dastesinin ¢oxsayli Sciarid ailasinin ndvlorindan biridir vo onlar tabii
ekosistemlords miithiim rol oynayir (Menzel et al., 2000; Menzel et al., 2007). Hazirda elm bu
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ailonin 30-a yaxin cinsini, o cimladon 1,5 mindan ¢ox ndvini tesvir etmisdir, 20 min név iso
hortarafli 0yronilmomisdir (Zaxarenko, 2013).

Diinyanin bir ¢ox yerlorinds istehsalgilarin on ¢ox qarsilasdigr ikiganadlilar sciarid
(Sciaridae), phorid (Phoridae) vo cecid (Cecidomyiidae) olmagla 3 grupa bolunur. Turkiyads
gObalok istehsal sahalorinds an ¢ox gqarsilasan Lycoriella spp. sciarid , Megaselia halterata
(Wood) phorid, Heteropeza pygmaea (Winnertz) vo Mycophila speyeri (Barnes)] cecid
milgokloridir Ki, bu zararvericilor hom do diinya miqyasinda istehsalgilar tiglin ciddi problem
yaratmaqdadir (White, 1985; Kim, et al., 1996; Erler et al., 2008; Cevik, 2011).

J.T. Fletcher vo R.H. Gaze geyd edir ki, Sciaridae ailosinin nimayandslori olan "gara
qanadli goboalok agcaqanadlar1” 3-6 mm Olglido, gara rongli kigik milgaklordir. Bu milgaklor
xarakterik murakkab g6zlora va dik vaziyystdo dayanan uzun sapvari bigciqlara sahibdir. Yetkin
stirfalor (4-cii yas) 6-12 mm 0Olcudadir, aktiv horokatli, ag rongdo, ayaqsizdirlar. Yetkin milgoklor
vertisilyoz soluxma (Verticillium spp.), hazir mohsulda hériimgok toru (Cladobotryum spp.)
xastoliyinin sporlarinin dastyicilart hesab olunur (Fletcher et al., 2008).

“Donqgar milgoklor” olaraq bilinan Phoridae ailosindon olan gobalok agcaganadlari iso
xarici gorliniisiine gOro ev milgaklorino banzasods ¢ox Kigik (2-3 mm 6lglda) milgoklordir.
Sirfolori sivri bagli, krem ag rongindo, ayaqgsizdirlar. Bu ailonin nimayandslori sciaridlordon ¢ox
qisa bigciglar1 va dongar tipli sirt1 olmalari ilo taminir. Aragdirmalar naticasinds isbat edilmisdir
ki, bu milgok tiirti Antalyanin Korkuteli bolgasinds gdbaloklora zaror vuran yegana milgok
novudir (Erler et al., 2004). Phorid milgoklori coxalmaq ligiin daha yaxs1 istiliyi olan substrata
Vo quru saraito Ustlnluk verir (Erler et al., 2015).

Cecidomyiidae (fir agcaqanadlar1) ailosindan olan milgoklorinin xarakterik xususiyyati isa
bozi novlarinin tiind narinci rangds siskin garmciga malik olmalaridir. Bu milgaklor ayaqlarinin
uzunluguna va nazikliyino goro goriiniisco agcagandlara ¢ox boanzayir. J.T. Fletcher vo R.H.
Gaze Vaqgners (1862) istinadan geyd edir Ki, bu ailonin bazi niimayandslori pedogenez yolu ilo
coxalir. Yoni yumurtaliq inkisafini stirfo dovrinds basa ¢atdirir. Belo yetismomis yumurtaliglarin
daxilinds ¢oxsayli yumurtalar olur ki, erkok fordin istirak1 olmadan onlardan kigik yaslh siirfalor
cixir (Fletcher et al.,2008).

Bozon koOk, torpag, dibgok, qara qanadli milgoklor adlanan gbbolok agcaqanadlari,
Umumiyyatlo namli, kélgali yerlords tapilan kifayst godor zarorli hosoratlardir. Agcaganadlarin
oksariyyati baglarimiza zororli deyil, lakin tohllksli olanlar Sciaridae ailosina aiddir, xtsusan
do Orfeliya spp. vo Bradysia spp. cinslarina aid ndvlora. Bradysia novlorinin Y-sokilli ganad
damari var.

Tadgigatgilarin geydlarine asason Bradysia sp.cinsina daxil olan ndvler an ¢ox Avropada
(Azorbaycan, Cexiya, Finlandiya, Almaniya, irlandiya, Italiya, Latviya, Hollandiya, Ispaniya,
Isvegra, Ukrayna vo Boyiik Britaniya), Asiyada (Cin, Yaponiya, Rusiya vo Conubi Koreya),
Amerikada (Braziliya, Kanada, ABS vo Afrika) vo digar 6lkalorin istixana sistemlorinds vo
tingliklords geydo alinmisdir (Menzel et al., 2000; Menzel et al., 2007; Shin et al.,2012)

Sampionlarm vo digor istixana bitkilorinin an tohllksli zararvericilori olan muxtalif nov
gOboalok agcaqanadlar1 "Diptera™ adlanan hosoratlar qrupunun Gzvlori olub, yetkinlori eyni
Olcida vo rongds olan iki ganadli milgoklordir. Bu hogoratlarin Sciaridae ailosindon an ¢ox
yayilmig novlari Lycoriella solani (Winnertz), Lycoriella mali va Lycoriella auripila, Phoridae
ailosindon Megaselia halterata vo Megaselia nigra, Cecidomyiidae ailosindon Heteropeza
pygmaea, Mycophila speyeri vo Mycophil barnesi hesab olunur (Jlesoukuna u ap., 1998 ).

Agcaqanadlar biitlin il boyu istixanalarda, evlordo (giil yetisdirilon dibgoklords), agiq
saholords toravoz vo bostan bitkilori izoerinds, hamginin tinglik vo sitillik tosorriifatlarinda inkisaf
edib ¢oxalaraq iqtisadi itkilora sobab olur (Harris, 2022).

2024-2025-ci illorde hom vizual, ham da tacriibi olaraq Meyvagilik vo Cayciliq Elmi-
Todgiqat Institutunun Biotexnologiya laboratoriyasinda apardigimiz tadgigat islorinin noticosine
gbro gobolok agcaqganadlar: istixana soraitindo yetisdirilon calaqalt1 okin materiali ii¢lin ciddi
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tohlikko monboyidir. Miioyyon olunmusdur ki, Olgiisii 40x40x80 sm olan konteynerdo bitki
iizorindo yetkin milgok sixhigi 3-5 odod, 1 sm® substratda (siini torpaq) sirfo sixhgr 0,5-1
ododdon ¢ox oldugda agcaganadlarin populyasiya sixligi IZH gostaricisini kegmis soviyyadadir

va bitkilor zararvericinin tosirine daha ¢ox moruz qalir.

Sokil 1. Agcaqanad siirfalerinin
tosirine moruz qalmis akin materiali

Sokil 1-don goriindiiyli kimi, homg¢inin diinyada bu istigamotdo aparilmis elmi todqigat
islorinin noticosino goro (Harris, 2022; Oztiirk vo b., 2017; Broadley et al., 2018) gobolok
agcaganadlari istixana sistemlorindo becorilon bitkilorin ¢ox tohliikali zororvericisidir vo onun
inkisafi tosorriifatlarda ciddi mohsul itkisino sobab olur.

Bununla belos, sciaridlor kiitlovi sokilds ¢oxaldiqda, canli bitki toxumasi ilo foal qidalanmaga
baslayrlar ki, bu da onlar1 zororvericilor kimi tosnif etmoyo imkan verir. Bozi milgok ndvlori,
mosalon, xiyar (Bradysia brunnipes Mg.) vo istixana (Plastosciosa perniciosa Edv)
agcaganadlar1 bitkilorin koklori vo torpaga toxunan hissalori ilo qidalanmaga {istiinliik verir.
Stirfalor koklordo desiklor omolo gotirarok gidalanmanin pozulmasina, saralma vo solmaya,
naticads ¢oxlu sayda bitkinin ¢liimiine sabab olur (https://www.senpolia.ru/info/pests/sciarids).

Todqigatgilarm (Oztiirk vo b., 2017; Andreadis et al., 2016; Boylu, 2020) apardig1 elmi
arasdirmalarin noticolorine goro bu milgoklorin gobolok vo digar mohsul istehsalindaki zorori,
onlarm siirfolorinin mitsel vo mantarla baslonmosindon qaynaqlanan dogrudan zoror vo bunlarin
nematodlara, xastolik vektorlarma vo ya gonolorin zororine vector olmalarma dolay1 zorarlori do
ola bilmokdadir. Qidalanma zamani siirfolor kok vo gdovdado torpaqda olan bitki patogenlorinin
daxil olmasina imkan veron yaralar yaradaraq dolay1 zarar vers bilir. Bundan olava, hom siirfolor,
hom do boyiiklar géboalok xastaliklorini (Botrytis spp., Pythium spp., Fusarium spp., Verticillium
spp. va Thielaviopsis basicola) yoluxmus bitkilordon saglam bitkilora &tiira bilir. Yetkin gébalok
agcaqanadlar1 badonlorindo B. cinerea, Fusarium oxysporum f. sp. radicislycopersici daxil
olmaqla yarpaq vo torpagda olan bitki patogenlorinin (T. basicola, V. alboatrum vo F.
avenaceum) sporlarini istixana boyunca sopaloyir. Pythium spp-nin oosporlar1 isa gobalok
agcaqanad siirfolorinin hozm traktindan kegorkon sag qalir, ifraz edildikdon sonra da ciicormo
gabiliyyatini vo yolxuculugunu saxlayr (Cloyd, 2015; Cloyd, 2016; Ferguson, et al., 2006;
James et al.,2024).

Sciarid Bradysia impatiens (sin: Bradysia difformis (Frey 1948) on cox istixanalarda vo
gObalok tosarriifatlarinda bitkilori mohv edoan polifaq zararverici olub, diinya miqyasida ciddi
igtisadi itkilora sabab olan istixana zararvericisi hesab olunur (White et al., 2000; Santos et al.,
2012; Brett et al., 2007). Bu név 25-dan ¢ox bitki ndéviina zarar vurur. Surfalor bitkilorin (xiyar,
pomidor, lobya, kartof, soker ¢ugunduru, noxud, ¢iyalok,qargidali, biitiin név bozok bitkilori,
evkalpit, sam, kivi, banan, sampion gobaloklor, meyva bitkilorinin tinglori va s.) kok vo govdasi
ilo qidalanir (Broadley et al., 2018).
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Lycoriella ingénue vo Lycoriella castanescens tiirlori gobslok tosarriifatlarmda (Oztiirk vo b.,
2017), Lycoriella ingenua vo Bradysia impatiens novlori isa an ¢ox meso tingliklorinds vo
istixanalarda Pinus montezumae (samkimilor fasilosinin sam agaci cinsino aid bitki ndévi)
tinglorinin istehsalina shamiyyatli doracads tasir edon hogoratlardir (Marin-Cruz et al., 2015).

Anna Cerkasova geyd edir ki, gobslok agcaqanadlarinin preimaginal inkisafinin Gmumi
muddati temperaturdan asilidir vo bu middat 15-25° C temperaturda 2,5-5 hoftadir. Zararli siirfa
morhalasinin (4-cii yas) miiddati hagoratin hayat tsiklinds dévrin Gdmumi middstinin 76-78%-ni
toskil edir. Sciarid siirfalori otraf muhitin rutubstine ¢ox hossasdir. Onlarin inkisafi tiglin
substratin optimal riitubati 55 ilo 75% arasinda doyisir. Daha yiiksok Vo ya asagi riitubat
saviyyasindoa sirfolor o6lir. Gobolok Sciarid agcaqanadlar: (Lycoriella spp.) gobslok vo digor
mohsul istehsalinda tez-tez qarsilasilan vo compost tohsislorindon istehsal sahalorina dasmnan
zorarvericidir (Uepkacosa, 2024). Bu ailonin agcaqanadlari slini becormo zamani1 sampinonlara
zoror veran dipter hoagoratlarin boyiik bir qrupunu tomsil edir. ©On ¢ox zororli olanlar isa
Lycoriella castanescens (sin: L. auripila), L. ingenua (sin: L. mali, L. solani), L. fucorum,
Bradysia paupera, B. brunnipes, B. tritici-dir (Anekcanaposa, 2024).

GOBOLOK AGCAQANADLARININ iDARD OLUNMASI

Gobalok agcaganadlar1 (Bradysia spp.) surfolor torsfindon gidalanma zoadslonmasina,
homginin torpagda olan bitki patogenlorini saglam bitkilora 6tirmo gabiliyystino goro istixana
sistemlorindo becarilon bitkilorin osas zorarvericisi oldugundan zororvericiys qarsi miibarizo
onlarin qarsismin alinmasi vo monitoringi osasinda toskil olunmalidir. Aparict miitoxassislor
hesab edirlor ki, infeksiyan1 toyin etmok Gictin yetkin fordlora qarsi yapisqan taloalordan, siirfalors
nozarat etmok Gcun kartof dilimlorindan, bioloji nozarst kimi iso Bacillus thuringiensis
israelensis BTl (Mosquito Bits, Gnatrol) preparatindan, hamg¢inin yirtict gona (Hypoaspis mil),
parazitar nematod (Steinernema feltiae), Atheta vo ya Dalotia coriaria bocayindan istifado etmok
olar (Cloyd R., 2010; Cloyd R., 2017). Yetkin mil¢aklorin torpaga yumurta qoymasinin qarsisini
almaq Uclin mineral osasli pestisid olan diatomlu torpagin (SiO2) torpagmn sathina sopilmasi
zorarvericiya qarst miibarizods mishoat natico verir. Diatomlu torpaq silisum ¢okmo mineral
birlosmoasi olub, iti konarlar1 olan 6limciil tozdur vo hosorat bu toza toxundugda mexaniki
zodalonmays moruz qaldigindan mahv olur. Ritubsts nozarat gobalok agcaganadlarina nozaratin
acaridir (Andreadis et al., 2016). Orazido haddindon artiq nomlik oldugda populyasiyalar daha
cox olur, adston buna haddindon artiq suvarma sobob olur. Okin materiali kimi yetismis
kompostdan istifado olumali, torpagin riituboti nozarstdo saxlanmali, suvarma doagiq Yerins
yetirilmalidir. GObolok agcaqanadlarinin istehsal sahasino dasinmasinda dasiyict rolu olan
kompostun pasterizasiya vo dezinfeksiyasina ciddi fikir verilmolidir (Cloyd R., 2010; Oztiirk N.
et al., 2017; Aleksandrova O., 2024).
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I'PUBHBIE KOMAPBI (Mycetophilidae)

Happan Caabironsa
Hayuno-uccnedosamenvckuii uHCmMumym nio00800Cmead U 4aeeo00Cmed
Munucmepcmea cenvckoco xozaicmea Azepoaiioxcanckoii Pecnyonuku

B cratee npencraBienHa wuHGOpManusgd O TIpUOHBIX KOMapuKax — OJHHUX M3 CaMBbIX
pacmpocTpaHEHHBIX BPEAMTEICH, ¢ KOTOPBIMU CTaJKHBAIOTCS IIPOM3BOAWTEIN B HAIEW CTpaHEe, M WX
HanOosee paclpoCTpPaHEHHBIX BHJAX B MHUpe. AHAIHM3 MPOBENCHHBIX MCCIECIOBAHUI ITOKA3bIBACT, YTO
HauboJee BPEIOHOCHBIMH BHIAMU TPUOHEIX KOMApUKOB SBIAIOTCS MyXH cumapuabl (Sciaridae), dpopuasl
(Phoridae) u neuunsr (Cecidomyiidae), sBusromuecs OpEeNCTABUTENSIMH OTPSAAA ABYKPBUIBIX. Takke
YCTAHOBIIEHO, YTO 3TH BPEIUTEIN SBJSIOTCS IONHMdaraMu U MPEACTABISIOT CEPhE3HYID YIpo3y s
JCKOpPaTUBHBIX, 0Oax4eBbIX U OBOIIHBIX KYJIBTYP, a TaKXKC A IIOCAJOYHOIo0 Marc€pHaja paccaibl B
YCIOBHMAX TEIUIMII U OTKPBITOro rpyHra. Hambonee pacnpocTpaHeHHBIMU BHIAMH, BCTPEYAIOIIUMUCS Ha
caZoBeIX M OaxuyeBBIX pacTeHusx, sBisiorcs Bradysia impatiens (Johannsen, 1912), Plastosciara
perniciosa (Edwards, 1922), Bradysia brunnipes (Meigen, 1804) u Pnyxia scabiei (Hopkins, 1895). Ha
rpulOHBIX (hepMax Hanbollee pacIpoCTpaHEHHLIMH BHIAMM U3 ceMeiictBa Sciaridae smisrores Lycoriella
solani (Winnertz), Lycoriella mali u Lycoriella auripila; u3 cemeiictsa Phoridae Megaselia halterata u
Megaselia nigra, a u3 cemeiictBa Cecidomyiidae Heteropeza pygmaea, Mycophila speyeri u Mycophil
barnesi. HOCKOJ’IBK}’ KOMapsbl pa3MHOXAarOTCA BO BJIAXKHOW ITOYBEHHOU Cpeac, OHMU KaK IIaTOIrCHbl HAHOCAT
OOJIBIIION KOCBEHHBIN Bpca paCTCHUAM, IIOMHUMO IIPAMOIo Bpcaa. Bbruto IIOKa3aHO, 4YTO KaK JIMYMHKH, TaK
W B3pOCIBIE OCOOM TIEPEHOCAT PsA TPHOKOBBIX 3a00JIEBaHMM OT WHOHIMPOBAHHBIX PACTEHHUH K
3M0pPOBBIM, BKJtouas Botrytis spp., Pythium spp., Fusarium spp., Verticillium spp. u Thielaviopsis
basicola. Xors B uctounnkax 3apuKCHPOBAHO 33 BHa KOMapoB, IIPEICTABIAIONINX CEPHLE3HYIO YIPO3y
AJI1 TCIIMYHOIO IIpOM3BOACTBA Halien CTpPaHBbI, 06Hapy>KeH0 OTCYTCTBHC CBG,I[GHI/If/i 00 ux BHUJI0OBOM
COCTaBC, MOp(bOJ'IOFI/II/I, (l)eHOJ'IOFI/II/I Pa3BUTHUA, HauboIee pacupoCTpaHCHHLIX BHUIAX. O,Z[HaKO CyHICCTBYCT
CCpbEC3Had HGO6XOI[I/IMOCTL B MU3Yy4YCHUH BHUAOB KOMApoOB, pPACIIPOCTPAHCHHBIX B Halen CTpaHe,
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BBIsSIBIICHUU HHd)eKHHﬁ, BO3HHUKAIOMIUX B PE3YJIbTATC UX IIPAMOIrO U KOCBECHHOI'O B03I[CI\/'ICTBI/I$1, a TaKXKC B
CO3JaHVH MEXaHU3Ma YIIPAaBJICHUA IMJIOTHOCTHIO MOITYJIAUHA.

Knroueswie cnosa: epubnvie komapwl, Sciaridae, Phoridae, Cecidomyiidae, 6ops6a ¢ komapamu

MUSHROOM MOSQUITOES (Mycetophilidae)

Nardan Sadigova
Ministry of Agriculture of Azerbaijan Republic
Scientific Research Institute of Fruit and Tea Growing

The article provides information about mushroom flies, one of the most common pests encountered by
producers in our country, and their most common species in the world. Analysis of the conducted studies
shows that the most harmful species of mushroom flies are sciarid (Sciaridae), phorid (Phoridae) and cecid
(Cecidomyiidae) flies, which are representatives of the Diptera order. It was also determined that these pests
are polyphagous insects are considered a serious source of danger to ornamental, melon and vegetable plants,
as well as to seedling planting material in greenhouse and open field conditions. The most common species
on garden and melon plants include Bradysia impatiens (Johannsen, 1912), Plastosciara perniciosa
(Edwards, 1922), Bradysia brunnipes (Meigen, 1804) and Pnyxia scabiei (Hopkins, 1895). In mushroom
farms, the most common species from the Sciaridae family include Lycoriella solani (Winnertz), Lycoriella
Mali and Lycoriella auripila, Megaselia halterata and Megaselia nigra from the Phoridae family,
Heteropeza pygmaea, Mycophila speyeri and Mycophil barnesi from the Cecidomyiidae family. Since
midges reproduce in moist soil environments, they cause a lot of indirect damage to plants as pathogens in
addition to direct damage. It has been determined that both larvae and adults can transmit a number of
infectious diseases, including Botrytis spp., Pythium spp., Fusarium spp., Verticillium spp. and Thielaviopsis
basicola, from infected plants to healthy plants. Although 33 species mushroom flies of midges, which are a
serious threat to greenhouse production in our country, have been recorded in sources, it has been found that
there is no information about their species composition, morphology, development phenology, and the most
common species. However, there is a serious need to study the species of mosquitoes prevalent in our
country, to detect infections caused by their direct and indirect effects, and to create a mechanism to manage
population density.

Keywords: Mushroom mosquitoes, Sciaridae, Phoridae, Cecidomyiidae, mosquito management
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2 VO YA DAHA COX TOKRARLANAN HAMILOLIK ITKILORI iLO
MTHFR GEN MUTASIYALARI ARASINDAKI OLAQO.

JALD OLiYEVA'**" COMILD QURBANOVA® KAMILO OLiYEVA*, AYSON AZADOVA®
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Irsi trombofiliya cox miirakkab bir patofiziologiyaya malik olub, plasenta ¢atismazhgina
sabab olaraq va déliin inkisafimn garsisim alaraq takrarlanan hamilalik itkilari ila alagalandirilir.
Irsi trombofiliyas1 olan qadinlarda tokrarlanan hamilslik itkilori riski artir. Miialico oluna bilon
tokrarlanan diisiiklarin sababi irsi trombofiliyalardir. Belo qadinlarda genetik trombofiliyanin rolu
giymetlondirilmis, MTHFR mutasiyalarimn tokrar hamilalik itkisi va diger reproduktiv
agirlasmalara sabob oldugu giiman edilmisdir. MTHFR C677T va A1298C mutasiyalarimin tokrari
hamildlik itkilorinds (THI) rolu tam miidyyan edilmaso do, preeklampsiya, tokrarlanan hamilalik
itkilori vo fosadlasmms mamaliq anamnezi olan qadinlarda MTHFR C677T vo A1298C
mutasiyalarimin tezliyi ilo slaqgoali bir sira tadqiqatlar aparilmisdir. Bu arasdirmada biz erkan
haftalords 2 va ya daha c¢ox spontan hamilalik itkisi yasamms 38 qadinda bu molekulyar
doayiskliklarin rastgalme tezliyini real-time PCR Usulundan istifada etmakls arasdirdiq vo MTHFR
geninin mutasiyaya ugramuis allellorini askar etdik. Analiz naticasinda muoayyan edildi ki, MTHFR
C677T mutasiyas1 22 qadinda (57,9%), normal alleli isa 16 qadinda (42,1%) rast galindi. MTHFR
A1298C mutasiyasi iso 32 qadinda (84,3%), normal mutasiyasi isa sadaca 6 qadinda (15,7%) askar
edildi. Homg¢inin 17 qadinda (44,7%) eyni anda ham MTHFR C677T heterozigot, ham do MTHFR
A1298C heteroziqot mutasiyalar1 (kompaund heteroziqotluq) askar edildi. Bizim arasdirmamzin
naticasine asasan deya bilarik ki, hamilaliyi iki va ya daha artiq diisiiklo sonlandirilmis qadinlarda
trombofiliya panelini arasdirmaq miitlaq gostarislordon biri olmahdir. Hemostaz va laxtalanma
probleminin genetik oldugunu tadgiq etdikdan sonra diisiikla sonlanma va ya preeklampsiyaya
moaruz galma ehtimah yiiksak olan ndvbati hamilaliyi saglam sakildo sona goedar davam etdira
bilmak ii¢iin mutasiyamin agirhiq daracasindan asili olaraq lazimi profilaktik miialicanin aparilmasi
qarsiya qoyulan asas maqgsadlordan biri olmahdir.

Acar sozlar: trombofiliya, MTHFR, tokrarlanan hamilalik itkilari, preeklampsiya, antikoaqulyant
mialica

GIRiS

Trombofiliya- irsi vo ya qazanilmis olub, gan damarlarinda tromblarin yaranmasma artiq
doracoado  meyillilikdir  (Kupferminc, 2003). Tokrarlanan hamilslik distiklorina, agir
preklampsiya vo  dbldo ohomiyyatli doracads bdylima geriliyi rast golinon hamilalora
trombofiliya panel testi totbiq edilmalidir(De Vries, 1997; Van der Molen, 2000; Martinelli,
2000; Many, 2002; Kupferminc, 2000).

Hamilolik zamani xiisusilo owvulyasiya, implantasiya vo plasentasiya marhalosinds
hemostatik sistem ¢ox shomiyyatlidir. Fetoplasentar qan dovraninin saglam olmasi hamilaliyin
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davam etmosi tguin tomal Gnsirlordan biridir. Hamilslik zamani hemostatik sistemda bas veran
doyisikliklor fetoplasentar qan dovranmin ohamiyyatli doracods pozulmasma gotirib ¢ixarir
(Hale, 2009).

Tokrarlanan hamiloalik itkisi- hamilaliyin ilk trimestrinds ardicil olaraq 2 vo ya daha ¢ox
distiklorlo noticolonan bir proses olub, yaranma sobabi olaraq xromosom anomaliyalari,
usaqligin anatomik qiisurlari, autoimmun xastaliklor, endometrial disfunksiya, maternal
trombofiliyalar gostarilir (Budzynska, 2020).

Normal hamilolikds laxtalanmaya meyillilik bir godor artir. Trombofiliya- trombozlara
meyilliliyi artiran sonradan qazanilmis vo ya irsi yolla 6turilon ganin laxtalanma sisteminda bas
veran pozgunluglardir. Mialico oluna bilon tokrarlanan diisiiklorin sobobi irsi trombofiliyalardir.
Son illords arasdirilaraq todqiq edilon irsi trombofiliyalarin say1 artmis va tokrarlanan diisiiklorlo
olagasi arasinda fargli naticalori olan elmi magalalor darc edilmisdir (Deniz, 2016).

Tokrari diisiiklordo rolu olan irsi trombofiliya faktorlarindan on genis todgigq edilon
protrombin G20210A (factor I1), faktor V G1691A (factor V Leyden), MTHFR C677T, MTHFR
A1298C vo PAI-1 4G/5G genloridir (Coulam, 2008).

Biz arasdirmamizda MTHFR mutasiyalarinin tokrari disiiklordo rolunu 0Oyronacayik.
MTHFR-metilentetrahidrofolat reduktaza geni 1-ci xromosomun p36.23-p34.3 bolgasinda
yerlosir. 4-cl ekzonda 677-ci pozisiyada sitozin avazina timinin birlosmasi 222-ci sirada yerloson
alanin amin tursusunun valinlo avazlonmosina gotirib ¢ixarir. Bu gen folat metaboliminda
ohomiyyatli funksiyaya sahib olan sitoplazmatik bir protein olan MTHFR fermentini kodlayir.
MTHFR genindo meydana golon C677T mutasiyasi naticasinds fermentin aktivliyi azalir, bu da
5-metiltetrahidrofolatin azalmasma, eyni zamanda iso homosisteinin metionino cevrilo
bilmamasi va bunun naticasinds plazma homosistein saviyyasinin yiksalmasine gotirib ¢ixarir
(Durmaz, 2011). Homosistinuriyaya sabab olan 40-dan ¢gox MTHFR mutasiyas1 tadqiq edilso do
populyasiyada an ¢ox rast galinan polimorfizmlor MTHFR C677T va A1298C mutasiyalaridir
(Botto, 2000). MTHFR A1298C- eyniadli ge

nin 7-ci ekzonundal298-ci pozisiyada yerloson adenin nukleotidinin sitozinls avaz olunmasi
noticasinds yaranan ndqto mutasiyasidir. Bu zaman MTHFR fermentindo 429-cu pozisiyada
qlutamin amin tursusu alaninls avazlanir Ki, bu da onun aktivliyini shamiyyatli doracods azaldir.
Avropa populyasiyasinda 4-12%-o godor bu genin homoziqot mutasiyasina rast galinmasina
baxmayarag, tokbasma plazma homosistein miqdarimi artirdigi siibut olunmamusdir. Lakin
MTHFR A1298C vo C677T kompaund heterozigotluq vaziyystinds fermentin aktivlik doracasi
MTHFR C677T homoziqot mutasiya formasindaki aktivliyi ilo toaxmini eyni doracads azalir vo
plazmada homosisteinin miqdar1 artir (Kujovich, 2004; Torabi, 2012).

Homoziqot C677T mutasiyast plazma homosisteinin miqdarini artiraraq trombozlarin risk
faktorlarma aid edilir (Kluijtmans, 1996). Hom¢inin MTHFR C677T alleli MTHFR ferment
aktivliyinin azalmasina, folat ¢atigmazligina vo plazma homosistein saviyyesinin artmasina
sobab olur (van der Put, 1998). MTHFR geninin 7-ci exonunda yerloson A1298C ndogtovi
mutasiyasi proteinin C-terminal requlyator domeninda glutaminin alaninls avazlonmasine sabab
olaraq eyniadli fermentin aktivliyini asag1 salir, lakin bu C677T polimorfizmi ilo eyni daracads
deyil. (van der Put, 1998; Weisberg, 1998).

MTHFR C677T vo A1298C mutasiyalarinm tokrari hamilolik itkilorinde (THI) rolu tam
muoyyan edilmass do, tokrarlayan disiiklori vo fasadlagsmis mamaliq anamnezi olan qadinlarda
MTHFR C677T vo A1298C mutasiyalarinin tezliyi ilo olagsli bir sira todqigatlar bildirilmisdir.
Bu todqiqgatlarm bozilori bu mutasiyalar1 THI-nin meydana golmosi ilo olagolondirso do
(Kluijtmans, 1996; van der Put, 1998; Weisberg, 1998; Sultana, 2024; Kujovich, 2004), diger
todgigatlar iso mixtalif naticolor verdi (Hwang, 2017; Settin, 2011; Yousefian, 2014,
Budzynska, 2024 ). Buna goro do, biz Azorbaycan populyasiyasinda THI olan 38 qadinda
MTHFR polimorfizmlarinin rolunu arasdirdiq.
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MATERIAL VO METODLAR

Todgiqat materiali olaraq Respublika Perinatal Morkozl, Elmi Todqigat Mamaliq vo
Ginekologiya Institutu vo Fetal Markaz NS Geneticsdo miiayina vo miialica olunan hamils va
hamils olmayan qadinlarin venoz ganindan istifads edilmisdir. Adlar1 qeyd edilon markazlarin
ambulator-poliklinika s6basine 3 il arzinds (2021-2024) hamilaliyi iki vo ya daha ¢ox spontan
diisiiklo noticolonmis 38 gadin miiraciot etmigdir. 20-41 yas araliginda (orta yas 29) olan bu
qadinlardan anamnez toplanaraq venoz gan alinmis va venoz gan limfositlarindon genom DNT-
si ayrilaraq Real Time PCR cihazinda islonmisdir. Genetik analizlor Fetal Morkoz NS
Geneticsdo “Vektor-Best” firmasina aid olan RealBest-D3801 Kkitindon istifado edilorok
aparilmisgdir.

NOTICOLOR VO ONLARIN MUZAKIROSI.
Aparilan sorguya asasan miayyan olunmusdur ki, 38 gadindan sadaco 3-iU gohum nigahma
girib. Bu qadmlarda ortalama diisiik say1 2,8-dir (min 2-max 7 diisiik etmis qadn).

Cadval 1.
Diisiik etmis gadinlarin yas araligi vo qohum nigah sayi.
Yas Qohum nigah % Qadin say1 %
20-24 1 2,6 10 26,3
25-34 1 2,6 17 44,8
35-41 1 2,6 11 28,9

Analiz naticasindo askar edildi ki, MTHFR C677T homoziqot mutasiya-2 qadinda,
heteroziqot mutasiyasi- 20 gadinda, normal alleli iso -16 qadinda askar edildi. MTHFR A1298C
homoziqot mutasiyasi isa -7 qadinda, heteroziqot mutasiyasi -25 gadinda, normal alleli iso -6
gadinda askar edildi.

Cadval 2.
MTHFR geninin aragdirilan qadinlarda genotip tezliyi vo allel frekansi (n=38).
MTHFR Genotip tezliyi (%) Allel (%)
Ce7iT CC % CT % TT % C % T %
say 16 42,1 20 52,6 2 5,2 36 60 24 40
Al1298C | AA % AC % CC % A % C %
say 6 15,7 25 65,7 7 18,4 37 48,7 39 51,3

Homginin 17 gadinda eyni anda hom MTHFR C677T heterozigot, hom do MTHFR A1298C
heteroziqot mutasiyalar1 (kompaund heteroziqotluq) askar edildi. Asagidaki codvoldo MTHFR
geninin genotip kombinasiyas1 vo arasdirilan qadinlarda rastgolmo tezliyi daha aydin sokildo
goOstorilmisdir.

Cadval 3.
2 fargli genotip kombinasiyasimin rastgalma tezliyi.

Genotip Genotip frekansi
Mutasiya say1 kombinasiyasi (qadin say1) %

0 CC/AA 0 0

CC/AC 8 21
1 CT/AA 4 10,5

CC/CC 7 18,4
2 CT/AC 17 44,8

TT/AA 2 5,3
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CT/CC 0 0
3 TT/AC 0 0
4 TT/CC 0 0

Codvoaldon do aydin goriiniir ki, tokrari disiiklorin etiologiyasinda MTHFR mutasiyalarinin
rolu danilmazdir.

Tokrari diagiiklor hom cutliklorin  xosboxtliyine hom do or arvad harmoniyasinin
qorunmasinda dagidici naticalara gotirib ¢ixarir. 50% hallarda diisiiyiin etiologiyas1 bilinmasa do,
hal-hazirda trombofiliya gen mutasiyalar1 miimkiin sobablor igorisinds axtarilir. Sababi agiqlana
bilmayan tokrari diisiiklordo MTHFR gen mutasiyalarinin rolu shamiyyatli doracads go6zlo
gorinandir (Sultana, 2024). Hwang va omakdaslar1 THi-indo kontrol va tacriiba grupu arasmdaki
mugayisali naticalorino géro MTHFR gen mutasiyalarmin rolunun ¢ox da yiiksok olmadigi
gonasting golmisdir (Hwang, 2017). Ahmad Setin vo amokdaslar1 iso 2 Vo daha ¢ox THI yasamis
70 qadinda apardigi arasdirma zamani MTHFR geni ilo olageali mutasiyalarin populyasiyada
artdigini, lakin sabobi bilinmoyan hamilalik itkisi olan Misirli qadinlarda statistik shamiyyot
kosb etmodiyini vurgulamisdir (Settin, 2011). Kardi vo omokdaslar1 da homginin Iran
populyasiyasida 2 vo daha artiq THI bas vermis 204 gadini arasdiran zaman MTHFR C677T vo
MTHFR A1298C gen mutasiyalarmin rolunun ¢ox da yiiksok olmadigi qonastino golmisdir
(Yousefian, 2014). Edyta Budzynska vo omokdaslar1 da THI yasamis polsali 137 gadinda
MTHFR C677T vo A 1298C polimorfizmlorinin homosistein konsentrasiyasint ohomiyyatli
daracads doyismadiyini ortaya qoymuslar (Budzynska, 2024).

Kujovich vo homkarlar1 torafindon arasdirilan ¢alismada da boahs edildiyi kimi kombina
olunmus trombofiliya mdévhumunun ohamiyyatini gostorir. Bu arasdirmada kombina
trombofiliya anlayisimnin tokrarlanan hamilslik itkilorini 5-14 dofo artirdigi gostorilmisdir
(Kujovich, 2004).

NOTICOLOR

Analiz naticasindo askar edildi ki, MTHFR C677T mutasiyas1 22 qadinda (57,9%), normal
alleli iso 16 gadinda (42,1%), rast golindi. MTHFR A1298C mutasiyasi iso 32 qadinda (84,3%),
normal mutasiyasi iso sadoca 6 qadinda (15,7%) askar edildi. Homginin 17 qadinda eyni anda
hom MTHFR C677T heterozigot, hom do MTHFR A1298C heteroziqot mutasiyalar1 (kompaund
heteroziqotluq) askar edildi.

Bizim arasdirmamizin naticasino osason deys bilorik ki, hamilaliyi iki vo ya daha artiq
diistiklo sonlandirilmis gadinlarda trombofiliya panelini arasdirmaq miitloq g0Ostarislordon biri
olmalidir. Hemostaz vo laxtalanma probleminin genetik oldugunu todqiq etdikdon sonra diisiiklo
sonlanma vo ya preeklampsiyaya moruz qalma ehtimali yiiksok olan ndvbati hamilaliyi saglam
sokildo sona gadar davam etdirs bilmak ti¢iin mutasiyanin agirliq deracasindan asili olaraq lazimi
profilaktik mualiconin aparilmasi qarsiya qoyulan asas mogsadlordon biri olmalhidir.

Yekun olaraq bizim arasdirmamizin naticasine asason deys bilorik ki, hamiloliyi iki vo ya daha artiq
dusiiklo sonlandirilmis qadinlarda trombofiliya panelini aragsdirmaq mitloq gdstariglordon biri olmalidir.
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CBS13b MEXKTY MYTALIUSIMU TEHA MTHFR U JIBYMSI Y BOJIEE CJTYYASIMU IIOBTOPHOI
IHOTEP BEPEMEHHOCTH

Kans Ammesa';?;, Lxamuis Kypoanosa®, Kamnis AumeBa®, Aitman Azajgosa®
YPecny6ruxancruii nepunamanshoi yenmp
’Uncmumym 2enemuyeckux pecypcos Munucmepcmea nayku u 00pazoeanus
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3 Hayuno-uccnedosamebekutl UHCIUmym akyuepcmed u 2UHeKono2utL
4 Bakuncrul 2ocyoapemeennbiil yuusepcumem, Kageopa cenemuxu
*Demanvubiii yenmp NS Genetics

HacnencrBennast TpoMO0(uiIns ©MeeT OYeHb CIIOXKHYIO MaTO(QHU3HOIOTHIO U CBS3aHA C MIOBTOPHBIM
HEBBIHAIIUBAaHNEM O€pPEeMEHHOCTH, BBI3bIBAs IUTALIEHTAPHYIO0 HEJIOCTATOYHOCTh U MPEMSTCTBYS Pa3BUTHIO
m07a. bepeMeHHble )KEeHITUHBI C HACIECTBEHHON TPOMOO(HIINE NMEIOT TOBBIIIEHHBIH PUCK PAa3BUTHS
npuBBIYHOE HeBbIHAMMBaHNEe OepemenHocty (ITHB). bria onenena posis reHernyeckoil TpoMOohuInm y
JKEHIIUH C TIPUBBIYHBIM HEBBIHAIIMBAHUEM OEPEMEHHOCTH M TMPEAIOoiaraercs, 4Tro OHa SBISETCS
(akropom, Be3piBaromuM [IHb u npyrue penpoayktuBHbIEe ocinoxHeHus, Bkiatodas myrannd MTHFR. B
9TOM MCCIIEIOBAHUM MBI CTPEMUJIMCHh M3YUHUTh PACHPOCTPAHEHHOCTh ATHX MOJEKYISIPHBIX Je(EKTOB Y
manueHToB ¢ panauM [IHb B anamuese. BreisBieno 38 »eHIUH ¢ IByMS W 0ojiee IMOCIIeI0BATEIbHBIMA
HEOOBSICHUMBIMH BBIKHJIBIIIAMH B TIEPBOM TPHUMECTpe OepeMeHHOCTH. Hammume »Tux MyTanui
OLIEHWBAJIM C TIOMOIIHIO TTOJIMMEPA3HOrO IIEMHOT0 aHaln3a. B pe3ynbraTe aHanmnM3a BBIABICHO, YTO
mytanugs MTHFR C677T 6puta obnapyxena y 22 skeHmuH (57,9%), a HOpManpHBIN ammens — y 16
xeHmH (42,1%). Myrtammus MTHFR A1298C 6puta obHapyskeHa y 32 xenuwH (84,3%), a HopmanbHas
MyTanusa — Tonbko y 6 skeHmmwH (15,7%). Taxxke y 17 xenumn (44,7%) Obutn OOHapyX eHBI Kak
rereposurotHas mytammss MTHFR C677T, tak m rereposurorHas wmytamuss MTHFR  A1298C
(KomnayHnn-reTrepo3urora WM JIBOWHAs TETEPO3UTOTA, reTepoauiebHas KOMOMHAIUS — OpTraHu3M,
HECYIIM OJHOBPEMEHHO JIBE pa3Hble MYTAIlH B OAHOM W TOM K€ TeHe) oJHOoBpeMeHHO. Ha ocHOBaHWH
pe3yabTaTOB HAIIETO HWCCIIEJOBAHHUS MOXKHO CKaszaTh, YTO HCCIEAOBAaHWE MaHemu TpoMmOodumuii y
YKEHIIINH, OEpeMEHHOCTH KOTOPBIX 3aKOHUYMJINCH ABYMS M OoJiee BRIKUIBIIIIAMH, JTOJKHO OBITH OJHUM W3
a0ComoOTHBIX MoKazaHui. [locie u3yueHns TeHEeTHIeCKOi IPUPOIBI MPOOIIEMBI TEMOCTa3a M KOAryJIsIiui
OTHOW W3 OCHOBHBIX IIENEH JOIDKHO CTaTh MPOBENEHUE HEOOXOMUMOro Mpo(UIaKTHIECKOTO JIEICHUS B
3aBHCHMOCTA OT TSDKECTH MYTallMl, YTOObBI WMETh BO3MOXXHOCTh TIPOJOIDKUTH CIIEAYIOUIYIO
OepeMEeHHOCTh 10 3[0POBOTO KOHIIA, KOTOpas C OONBIIOW BEPOATHOCTHIO MOXET 3aKOHUUTHCS
BBIKUJBIIIIEM WIIA TIPEIKIaMIICHel. DTH Pe3yNbTaThl MO3BOJSIIOT MPEANOI0KUTh, YTO TPOMOO(HUIBEHBIC
MyTalMy UTParoT BaKHYIO ponb B 3Tronoruu [THB.

Knrouesvie cnosa: mpomoodhunus, MTHFR, npusviunoe Hesvimaumsarue bepeMeHHOCHU, NPeIKIAMNACUS,
AHMUKOGRYTAHMHAS TEPaniisi.
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Inherited thrombophilia has a very complex pathophysiology and is associated with recurrent
miscarriage by causing placental insufficiency and inhibiting fetal development. Pregnant women with
hereditary thrombophilia have an increased risk of RPL. The role of genetic thrombophilia in women
with recurrent pregnancy loss have been evaluated and assumed it to be a causing factor for recurrent
pregnancy loss and other reproductive complications which includes MTHFR mutations. In this styudy
we aimed to investigate the prevalence of these molecular defects in subjects with a history of early RPL.
38 women with two or more consecutive unexplained first trimester miscarriages were detected. The
presence of these mutations was assessed by polymerase chain reaction analysis. The analysis revealed
that the MTHFR C677T mutation was found in 22 women (57.9%), and the normal allele in 16 women
(42.1%). The MTHFR A1298C mutation was found in 32 women (84.3%), and the normal mutation in
only 6 women (15.7%). Also, in 17 women (44.7%), both MTHFR C677T heterozygous and MTHFR
A1298C heterozygous mutations (compound heterozygosity) were detected at the same time. Based on
the results of our study, we can say that examining the thrombophilia panel in women whose pregnancies
ended with two or more miscarriages should be one of the absolute indications. After examining the
genetic nature of the hemostasis and coagulation problem, one of the main goals should be to provide the
necessary preventive treatment, depending on the severity of the mutation, in order to be able to continue
the next pregnancy to a healthy end, which is highly likely to end in miscarriage or preeclampsia. These
results suggest that thrombophilic mutations have an important role in etiology of RPL.

Keywords: thrombophilia, MTHFR, recurrent pregnancy losses, preeclampsia, anticoagulant
treatment.

Capa tagdim etmisdir: Bayram Bayramov, tU.f.d.
Redaksiyaya daxil olma tarixi: 06.07.2025
Takrar islonmaya gondarilma tarixi: 11.08.2025
Capa gabul edilma tarixi: 12.09.2025

90



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X1V(2025)

UOT 575.112

DEVELOPMENT OF THE QUICKGEO WEB TOOL FOR FUNCTIONAL
GENOMICS DATA ANALYSIS
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The Gene Expression Omnibus (NCBI GEO) is the largest public repository for functional
genomics data, including gene expression, methylation, chromatin accessibility, and transcription
factor binding profiles. Despite its rich content and scientific value, many researchers—particularly
those without computational training—struggle to effectively retrieve and process data from GEO
due to its complex structure, fragmented metadata, and non-standardized formats. To address
these challenges, we developed QuickGEO, a user-friendly web-based application that simplifies
access to GEO data and automates the essential stages of data extraction and preprocessing.
QUuickGEO allows users to search datasets by keyword or accession number, select relevant
platforms and samples, and filter based on experimental conditions such as tissue type or disease
state. The system then compiles a unified, analysis-ready table containing both expression data and
sample annotations. Built using Python, MySQL, and modern web technologies, QuickGEO
performs all operations server-side, eliminating the need for software installation or programming
skills. Unlike most existing tools, which are limited to specific platforms or analytical functions,
QuickGEO supports diverse data types and provides flexible options for dataset customization and
export. It is particularly suitable for educators, students, and experimental biologists who wish to
explore publicly available high-throughput data without requiring advanced bioinformatics
training. By lowering technical barriers and streamlining the data preparation process, QuickGEO
promotes the wider reuse of functional genomics data in research and education. The tool is freely
accessible at https://quickgeo.bioset.org, offering a practical solution for integrating GEO data into
biomedical and life sciences research pipelines.

Keywords: functional genomics; Gene Expression Omnibus; web tool; data visualization; QuickGEO

INTRODUCTION

Functional genomics is a branch of molecular biology focused on understanding gene
functions and their interactions. One of the key resources in this field is the Gene Expression
Omnibus (NCBI GEO), an open-access repository that provides large-scale gene expression and
related high-throughput data. GEO is widely used by the research community as a source of
primary experimental (Barrett et al. 2009, 2011). The utility of GEO continues to grow as
researchers find increasingly diverse applications for its datasets — from comparative gene
expression analysis to multi-omics integration and predictive modeling (Wang et al. 2020; Wang
et al. 2021). To date, GEO data have been cited in more than 1,000 scientific publications,
underscoring their widespread adoption and importance. Furthermore, these data are often
repurposed to address research questions far beyond the scope of the original studies,
highlighting their versatility and relevance across numerous areas of molecular biology and
bioinformatics. Examples of such applications include testing new computational algorithms
(Bhattacharya and De 2008), characterizing functional properties of genes (Pierre et al. 2010),
conducting large-scale meta-analyses across thousands of independent datasets (Liu, 2010), and
identifying diagnostic protein biomarkers for various diseases (Chen et al. 2010).
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Despite its scale and significance, NCBI GEO presents several challenges that limit its
usability, particularly for non-specialists. One of the key issues is that the meta-information
describing experiments is often provided as arbitrary, unstructured free text ( Wang et al., 2016),
which significantly complicates automated data extraction and downstream analysis. As a result,
users without a background in bioinformatics frequently encounter difficulties when attempting
to interpret and utilize the data. Moreover, the current architecture of GEO does not support
automated retrieval of a unified table that includes both platform metadata and expression values
for all samples within a single series. To conduct a meaningful analysis, users are typically
required to manually extract and merge data from multiple separate components of a GEO
record. This process is time-consuming, error-prone, and creates a significant barrier for
researchers lacking programming experience or technical support.

Currently, a number of tools have been developed to facilitate access to GEO data, including
ShinyGEO, ExAtlas, and GEO2R (Dumas et al.,2016; Han et al. 2020a; Rey et al. 2020).
However, most of these tools are either designed for highly specific analytical tasks or require
users to have at least basic programming skills, which limits their accessibility for a broader
community of researchers. In this context, the development of a universal, user-friendly web-
based tool that enables efficient searching, extraction, preprocessing, and visualization of GEO
data—without the need for coding or bioinformatics expertise—is particularly relevant (Dumas
et al.,2016; Gundersen et al. 2015). Such a tool would lower the entry barrier for researchers
from diverse backgrounds and support the wider reuse of publicly available genomic data in both
research and education.

This study presents QuickGEO, a web-based tool developed to simplify access to data stored
in the NCBI GEO repository. The main objective of the tool is to enhance the accessibility of
functional genomics data by automating the key stages of data extraction, preprocessing, and
presentation. Designed with usability in mind, the system targets a broad audience, including
researchers, educators, and students who may lack specialized training in programming or
bioinformatics.

MATERIALS AND METHODS

GEO Data Architecture

The data in the NCBI GEO repository are structured into three interconnected entities:
platforms (GPL), samples (GSM), and series (GSE), each assigned a unique identifier. Metadata
for these entities is typically provided in unstructured, free-text form, which significantly
complicates automated processing and integration. Additionally, data are available in several
formats, including SOFT, MINIML, Series Matrix, and others, further increasing the complexity
of data unification and standardization. The architecture of the proposed tool is implemented as a
web-based application, ensuring cross-platform compatibility. This design enables users to work
with GEO data regardless of the operating system or hardware specifications of their device.

Software Implementation

The system is developed as a web application using the Python programming language and
the Apache 2.4 web server. Table visualization and interactive result display are facilitated by
the jQuery DataTables library, while the user interface is designed using the Bootstrap 4
framework, ensuring responsiveness and ease of use. Metadata storage and keyword-based
search functionalities are powered by the MySQL relational database management system. For
automated data extraction and processing, custom parsers were implemented to support the
interpretation of XML, JSON, and various text archive formats retrieved from GEO servers.

RESULTS AND DISCUSSION
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The developed web application QuickGEO provides a complete workflow for accessing and
processing functional genomics data from the NCBI GEO repository — from keyword- or ID-
based search to the generation of a final, exportable data table. One of the key advantages of the
system lies in its web-based architecture, which eliminates the need for local installation and
does not rely on the user's computing resources. All resource-intensive operations, including data
retrieval, unpacking, and preliminary processing, are executed on the server side. This design
ensures high availability and performance, enabling access to GEO data from any Internet-
connected device, regardless of its operating system or hardware configuration.

The platform supports the entire workflow from data discovery to export through a user-
friendly and intuitive interface. Users can search for GEO series using keywords, thanks to a
built-in form that interacts with a locally synchronized relational database, allowing the
identification of relevant datasets even without knowledge of specific GSE identifiers. When
series contain samples from multiple platforms (e.g., microarray and sequencing), QuickGEO
prompts users to select the relevant platform and dynamically displays the associated fields, such
as sample annotations and label characteristics.

Customization is a core feature of QuickGEO. Users can select fields such as label ID,
chromosome, genomic coordinates, tissue type, and other biological attributes to tailor the data
extraction process to their specific research needs. All available samples are displayed in a
structured table with detailed metadata, and a built-in filtering system allows for efficient
selection even in large datasets—based on variables such as donor age, tissue type, or disease
status.

Once selections are made, QuickGEO automatically retrieves and processes the relevant files
from the GEO repository, generating a unified output table that combines both metadata and
expression values. The output is readily exportable in common formats like .csv and .json,
supporting immediate use in tools such as Excel, R, or Python.

Compared to existing web-based tools such as shinyGEO (Duma et al.,2016), GEO2R (Han
et al., 2020b), and ImaGEO (Petralia et al., 2020; Rahman et al., 2021), which are often limited
to differential expression analysis and microarray data, QuickGEO offers a broader, more
flexible alternative. Many of these tools either do not support sequencing data or require
programming skills (e.g., GEOquery, which runs through the Bioconductor R framework;
Gentleman et al., 2004), limiting accessibility for non-specialists.

Moreover, challenges such as fragmented metadata, non-standard formats (SOFT, MINIML),
and manual processing complexity have been widely acknowledged in the literature as
significant barriers to effective data reuse (Han et al., 2020a; Rahman et al., 2021). These
limitations disproportionately affect researchers without computational training, impeding broad
adoption of GEO-based reanalysis in biomedical studies.

QuickGEO directly addresses these issues by providing:

a. Platform-independent access to various GEO data types;

b. Automated backend processing, removing the need for installation or code;

c. User-friendly customization and filtering, which enables even non-specialists to prepare
analysis-ready datasets.

These features make QuickGEO especially useful in educational settings and research
laboratories, where users may lack computational expertise. By lowering the technical entry
barrier, the tool opens new possibilities for re-analysis, reinterpretation, and integration of public
genomic data into biomedical research and teaching.

CONCLUSION

Our web-based tool QuickGEO provides a simple, intuitive, and efficient solution for
accessing functional genomics datasets stored in the NCBI GEO repository. The system supports
a complete data processing workflow — from searching for series by keywords and extracting
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data via unique identifiers to generating final, analysis-ready tables. All computationally
intensive operations are performed on the server side, fully relieving users of the need for
programming skills or experience with bioinformatics tools. The tool addresses one of the major
challenges in working with GEO data — the difficulty of retrieving and structuring information
due to its fragmented and non-standardized representation. In contrast to most existing solutions,
QuickGEO is not restricted to specific data types or platforms, which makes it suitable for a
wide range of biological applications and research scenarios. Thanks to its flexible architecture
and scalability, the system can be easily adapted to support new data formats and extended with
additional modules for visualization and statistical analysis. Thus, QuickGEO serves as a
universal and accessible tool for researchers, educators, and students working in the fields of
molecular biology, genomics, and bioinformatics. The system is freely available at:
https://quickgeo.bioset.org
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FUNKSIONAL GENOMIKA MOLUMATLARININ TOHLILI UCUN QUICKGEO VEB
ALOTININ INKIiSAFI

Ulkar Huiseynova Mustafayeva', Saiq Mehdiyev’, Latifa Hasanli', Orxan Mustafayev?
'Azarbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu
2Baki Déviat Universiteti

Gene Expression Omnibus (NCBI GEO) funksional genomika malumatlar1 ii¢iin oan boyiik agiq
ictimai repozitoriyadir vo burada gen ekspressiyasi, metilasiya, xromatino slgatanliq vo transkripsiya
faktorlarmin birlosmo profillori Kimi molumatlar toplanir. Mazmununun zanginliyina vo elmi dayarine
baxmayarag, xususilo hesablama sahesinds tolim ke¢cmomis tadgigatgilar GEO molumatlarini somarali
sokilds aldo etmoakds va islomokda ¢atinlik ¢akirlar. Bu ¢atinliklara sshab GEO-nun mirokkeb qurulusu,
parcalanmig metadata vo standartlagdirilmamig formatlardir. Bu problemlori aradan gqaldirmaq tigiin biz
QuickGEO adl istifadasi asan, veb-asasli bir totbiq hazirladiq. Bu totbig GEO molumatlarina ¢ixist
sadolosdirir vo molumatlarin ¢ixarilmas: vo ilkin emal morhalolorini avtomatlasdirir. QuickGEO
istifadagilora agar s6z vo ya GEO accession ndmrasina asasen datasetlori axtarmaga, miivafiq platforma
Vo nimunoalari se¢mayas, homginin toxuma névi vo ya Xostalik vaziyyati kimi eksperimental gortlora
osason filtrlomoys imkan verir. Sistem noticodo hom ekspressiya molumatlarmi, hom do nidmuns
anotasiya malumatlarini birlegdiran, analize hazir yekun codval togdim edir. Python, MySQL vo miasir
veb texnologiyalari ilo hazirlanmis QuickGEO biitiin amoliyyatlar1 server torafinds hoyata kegirir, bu da
olava program tominati qurulmasina vo ya programlasdirma bacarigina ehtiyaci aradan qaldirir. ©ksor
movcud alatlordan forqli olaraq, hansi ki, ya miioyyan platformalarla mohdudlasir, ya da yalmz spesifik
analitik funksiyalar toklif edir, QuickGEO miuxtalif molumat ndévlorini dostokloyir vo datasetlorin
fordilosdirilmasi vo ixraci {igiin ¢evik secimlor toqdim edir. QuickGEO xususilo musllimlor, tolobalor vo
bioinformatika Uzro dorin bilikloro malik olmayan eksperimental biologlar Ugln olveriglidir. Texniki
baryerlori azaltmagla vo molumatlarin hazirlanmasi prosesini sadslosdirmoklo bu alst funksional
genomika molumatlarimin todgigat vo tohsil mogsadilo daha genis sokilda istifadasini tosviq edir. Veb-
sohifa https://geo.bioset.org linvaninda sorbost gokilds ol¢atandir vo GEO molumatlarint biotibb vo hayat
elmlari Uzra todgigat prosesloring integrasiya etmak tigtin praktik hall tagdim edir.

Acar sozlar: funksional genomika; Gen Ifada Omnibusu (GEO); veb alat; molumatlarin
vizuallasdirilmasi; QuickGEO
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PA3BPABOTKA BEB-UHCTPYMEHTA QUICKGEO JJISA AHAJIM3A JAHHBIX
®YHKIMOHAJIbHOI TEHOMUKH

Yaskap T'yceiinosa Mycradaesa'*, Illanr Mextues’, Jlatnda I'acanibr', Opxan Mycradaes®
"Unemumym 2enemuueckux pecypcos Munucmepcemea nayku u 0b6pazosanus
Asepbatioxcanckoii Pecnyonuxu
2 Bakunckutl 20Cy0apcmeenblii yHUeepcumen

Gene Expression Omnibus (NCBI GEO) — kpynHeiiimuii 00LUIEAOCTYTHBIH PEMO3UTOPHI JTaHHBIX
(YHKIIMOHANBHOW TeHOMHWKH, BKIIOYash MPO(UIM JKCIPECCHH TEHOB, METHIIMPOBAHUS, JOCTYIMTHOCTH
XpOMaTHHA M CBS3bIBaHMS (DaKTOPOB TpaHCKpunumu. HecMoTpst Ha OoraTelii KOHTEHT W HAYYHYIO
nenHocts GEO, MHOrMM wucciemoBaTensM, OCOOCHHO HE HWMEIONMM KOMIBIOTEPHOH TMOATOTOBKH,
cioxHO 3(hdexTHBHO W3BNeKaTh M 00pabarbiBaTh NaHHble M3 GEO m3-3a ero ciokHOW CTPYKTYpHI,
(parMeHTHpPOBaHHBIX METAIAHHBIX M HECTaHAAPTH3UPOBAHHBIX (hopMaToB. J{Jsl pelmeHns 3TuX mpoodiem
MBI paspaborann QUICKGEO — ynobHoe BeO-mpuiioxkeHne, KOTOpoe yrpomaer 10cTym K qanubiM GEO u
ABTOMATH3UPYET OCHOBHbBIC JTallbl M3BJICUCHUS W TPEABapUTEIbHON 00paboTku maHHbIX. QUICKGEO
MO3BOJISIET TIOJIH30BATENSIM UCKATh HAOOPHI JAHHBIX MO KIIOYEBOMY CIIOBY HMJIHM HJICHTU(UKAIIMOHHOMY
HOMEPY HOMEpPY, BbIOMpaTh peiicBaHTHBIC IAT(HOPMbI M 00pa3ilbl, a TakKe (UIBTPOBATH JAHHBIC IO
OKCIICPUMEHTAJIBHBIM YCJIOBHUAM, TaKUM KaK TUII TKAaHU WM COCTOSHHEC 3360HeBaHI/IH. 3areM cucreMa
COCTaBIISIET €IMHYI0, TOTOBYIO K aHajM3y TaOIHIly, COAEPKAIIYI0 KaK JaHHble 00 JKCIPECCHU, TaK U
aHHOTaImu 0opasroB. QUICKGEQ, co3manusrii ¢ nconb3oBanrem Python, MySQL u coBpeMeHHBIX BeO-
TEXHOJIOTWH, BBINIOJHSIET BCE ONEpallid Ha CTOPOHE CepBepa, YCTpaHssi HEOOXOJMMOCTh B yCTaHOBKE
MPOrpaMMHOTO OOECIIEUCHUsS] WM HABBIKAX TpOrpaMMHpoBaHUs. B omimume oT OONBIIMHCTBA
CYIIECTBYIOIINX WHCTPYMEHTOB, OTPAHWUYCHHBIX ONpEACIEHHBIMU TUIATHOPMAMU WM aHATUTHYCCKUMHE
byuknusamu, QUICKGEO mommep)kuBaeT pas3iddHbIe THIBI JAHHBIX M TPEAOCTaBJIsACT THOKHE
BO3MOXKHOCTH HACTPOMKH W JKCIIOpTa HAOOpOB HaHHBIX. OH OCOOCHHO TOJXOIHUT MPENoJaBaTelsM,
CTy/IeHTaM 17§ OMONIOraM-3KCIIePUMEHTATOPAM, KeJTArOIIIM H3y4aTh 00IIEIOCTYITHBIC
BBICOKOITPOM3BOIUTEIIbHBIC JTaHHBIC 0€3 HEOOXOAMMOCTH YIIyOJICHHOTO W3Y4YCHHS OMOMH()OPMATHKH.
CHmkast TeXHH4YeCKre Gapbephl M ONTHMHU3HUPYS IPOIece ToAroToBky qaHHbX, QUICKGEO cmocoberByer
Ooree MIMPOKOMY WCIONB30BAHUIO JaHHBIX (YHKIMOHAJIBHOW TEHOMHUKH B HCCICNOBAHUAX U
obpazoBanuu. HMHCTpyMeHT mocrymeH OecrutatHo mo azapecy https://geo.bioset.org u mnpenmaraer
MPAaKTUYEeCKOe pelleHne i mHTerpanud nanHeix GEO B wHcciienmoBatenbCcKkue MPOIecchl B 00JACTH
OMOMEIHIINHBI ¥ HAYK O KH3HH.

Kntouesvie cnosa: @yukyuonanviaa eenomuxa, Gene Expression Omnibus (GEO);, 6e6-
uHcmpymenm, guzyanuzayus oaunsix, QuickGEO
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MUKOPOLISAXARIDOZLAR: GENETIK TIiPLORi VO TOSADUF
OLUNMASI

SEVDA OLIiZADO

Azarbaycan Tibb Universiteti, Baki, Nasimi r-nu, AZ1022, Somad Vurgun kiig., 167
alizadasevda@yahoo.com

Mboqalado mukopolisaxaridoz irsi lizosom depo miibadilo xastsliklorinin: Hurler (MPS 1),
Hanter (MPS II), Sanfilippo (MPS III A, B, C, D), Morkio (MPS IV A, B), Maroto-Lami (MPS
VII), MPS VIII (Slay sindromu - beta-gqlyukuronidaza fermentinin defisitiy va MPS IX
sindromlarimin gen vo xromosom saviyyasinda genetik tiplori vo OMIM saylar gostorilmisdir.
Mukopolisaxaridozlarin qitalor iizra ohali arasinda tasadiif olunmasi tasvir edilmisdir.

2018-2024-cii illoar orzindo Azorbaycan Respublikasimin sahar va rayonlarimin usaq
xastoxanalarinda, Genom Kklinik laboratoriyasinda vo MedOlimp Kklinikasinda irsi xastalikli
usaqglarin tibbi-genetik konsultasiyasi aparilmisdir. Sindromlarin genetik diagnostikas1 Senger
Sekvenslosma vo Novbati Nosil Sekvenslosmd metodlar1 ilo aparilmusdir. Lizosom depo
xastaliklorindon siibhsli pasientlorin sidiyindo qlyiikozaminglikanarin parcalanma moahsullarinin
(heparan, dermatan, Kkeratan va xondratin sulfatlar) miqdar va keyfiyyat analizi nazik tabaqoli
xromatoqrafiya vo sindromlara uygun miivafiq lizosom fermentlorinin aktivliklori mass-
spektrometriya analiz iisullar1 ilo miidyyoanlosdirilmisdir. Hurler, Hanter sindromlari, Sanfilippo
sindromunun A, B, C tiplori, Morkio sindromunun A, B tiplori vo Maroto-Lami sindromunun
heteroziqot, homoziqot va ikiqat heteroziqot formalar1 identifikasiya edilmisdir. Senger
Sekvenslosma vo Novbati Nasil Sekvenslosma metodlarindan istifads olunaraq sindromlarin gen
mutasiyalari identifikasiya edilmisdir.

Umumuyyoatla, Kliniki slamotlorina asason askar edilmis, biokimyavi va genrtik analizlora
asasan 34 pasientds mukopolisaxaridozlarin bes tipi (MPS I, MPS 11, MPS II1, MPS IV va MPS VI)
tasdiqlonmisdir.

Mukopolisaxaridoz sindromlu xastalords digor lizosom depo xastaliklori (Krabbe sindromu,
Niman-Pik sindromu, Qose sindromu) heteroziqot vo homoziqot hallarda tosadiifon askar
edilmisdir. Nadir hesab edilon lizosom depo xoastoliklorinin respublikammzin shalisinds yiiksok
tezlikdo tosadiifii vo onlarin digor lizosom depo xastoliklori ilo birgs rast golinmasi qohum
nigahlarin manfi rolu ils izah edilir.

Azarbaycan Respublikasinda mukopolisaxaridozlarin profilaktikas1 maqsadilo genetik riskli
reproduktiv yasda olan aildlordo névboti hamiloliklordo déliin ana botnindo prenatal
diagnostikanmin aparilmasinin vacibliyi miizakirs olunur.

Acar sozlor: Mukopolisaxaridozlar, Hanter, Hurler, Maroto-Lami, Morkio, Sanfilippo

Mukopolisaxaridoz (MPS) birlesdirici toxumanin xastaliyi olub turs glyukozaminglikanlar
(QAQ-mukopolisokarlor) lizosomal fermentlorin defisiti noticasindo bas vermis mubadilo
pozgunlugudur. Xostolik irsi xarakter dasiyaraq lizosom depo xostaliklor grupuna aid olaraq
stimiik, qigirdaqglarin va birlosdirici toxumanin patoloji dayisikliyina Sabob olur. Lizosomlarin
geyds almmis miibadilo xastaliklorinin toxminan 25%-i MPS-un payina diisiir (Al-Sannaa et al.,
2018; Arbisser et al., 1977; Ausseil et al., 2004; Islam et al., 1996; Tebani et al., 2016).

MPS-un asagidaki tiplori askar edilorok klinikalari, biokimyas: vo genetikasi todqiq
edilmisdir: MPS I tip (Hurler sindromu, Hurler/Seye sindromu, Seye sindromu), MPS II tip
(Hanter sindromu), MPS 111 tip (Sanfilippo A, Sanfilippo B, Sanfilippo C, Sanfilippo D), MPS
IV tip (Morkio sindromu A, Morkio sindromu B), MPS VI tip (Maroto-Lami sindromu) MPS
VII tip - (Slay sindromu - beta-glyukuronidaza fermentinin defisiti), MPS IX sindromu (Charrow
et al., 2015; Chen et al., 2018; Fan et al., 2006; Garrido et al., 2007; Khan et al., 2017).
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Ferment defisitinin xdsusiyystindan asili olaraq miiasir tosnifat asagidaki kimidir. I tipin 3
fenotipi miayyan edilmisdir: Hurler sindromu (MPS IH), Seye sindromu (MPS IS), Hurler/Seye
sindromu (MPS T HS). Xastalik IDUA geninin foaliyystinin pozulmasi iduronate-2-sulfatase
fermentinin defisitino sobab olur. IDUA geni 4 sayli autosomun qisa ¢iyninin 16.3 hissasinds
lokalizo olunmusdur (4p16.3). Genin OMIM saylar1 607014, 607015 va 607016 (Dornelles et al.,
2017; Eisengart et al., 2018; Tebani et al., 2016; Thomas et al., 2010; Martins et al., 2009;
Venturi et al., 2002; Young et al., 1982).

Son 50 il orzindo Diinya 6lkalorinin oksariyyatindo nadir irsi xostaliklordon olan MPS
lizosom depo xostoliklorinin klinikasina, biokimyasma, genetikasina, epidemiologiyasina,
profilaktikasina vo mualicasinin todgigino hosr edilmis coxsayli mogalolor dorc edilmisdir.
Iqtisadi inkisaf etmis 6lkolordo MPS sindromlarmin Hurler (MPS I), Hanter (MPS II), Morkio A
(MPS IVA) vo Maroto-Lami (MPS VI) sindromlarmin ferment terapiyasi, yeni dogulmuslarin
neonatal skriningi vo dolin ana batninds prenatal diagnostikasi aparilmaqdadir. Sanfilippo
sindromununu (MPS 1IlI) A, B, C vo D tiplorinin ferment terapiyasi tizorindo elmi islor
aparilmaqdadir (Al-Sannaa. et al., 2018; Azevedo et al., 2004; Celik et al., 2021; Chen et al.,
2018; Chen et al., 2016; Khan et al., 2017; Lowry et al., 1990; Yamagishi et al., 1996; Puckett et
al., 2021).

MPS-un ilkin diagnostikasi dncodon sindromlarin klinikasina oSasen aparilirdi. Sonradan
xastoliyin tiploro ayrilmasi sidik analizlorindo qlyiikkozaminglikanlarm (QAQ) par¢alanma
mohsullarina asason aparilmisdir. Metod olaraq nazik tobagali xromatoqgrafiya tsulundan istifads
edilir. Hurler vo Hanter sindromlarinda dermatan sulfatin (DS) vo heparan sulfatin (HS)
mubadilo fermentlorinin defisitinin naticasi olaraq, onlarin sidikdo miqdarlarinin yiiksalmasi bas
verir. Sanfilippo sindromunun dord tipinde HS, Morkio sindromunda keratan sulfatin vo
xondratin sulfatin, Maroto-Lami sindromunda DS miqdarlar1 yiiksok olur. MPS-un tiplarina
uygun lizosomal fermentlorin askar edilmosi diagnostikanin imkanlarini artirmisdir. Genetik
analizlor polimeraza zoncir reaksiyasmin kosfindon sonra miimkiin olmusdur. MPS-un
molekulyar-genetik analizlorinin totbiginin xronologiyasmi nozordon kegirok. Ik diagnostika
kimi restriktaza fermentlorinin istiraki ilo genin haplotiplosmasi aparilmisdir.

Umumuyyatlos, kliniki olamotlorino asason askar edilmis, biokimyavi vo genetik analizloro
osason 34 pasientdo mukopolisaxaridozlarm bes tipi (MPS I, MPS II, MPS III, MPS IV vo MPS
VI) tosdiqlonmisdir.

DNT izolyasiyasi ii¢iin biz Almaniya istehsali olan QIAamp DNA Blood mini dastindon
istifado etdik. Genetik analiz Illumina® (ABS) torafindon istehsal olunan MiSeq Illumina
cihazinda aparilib. Asagidaki diagnostik dostlordon istifado edilmisdir: Lizosomal Storage
Disease Kit, Celemics®; Analiz platformasi - MiSeq Sequencing, lllumina®; Analiz platformasi
- SEQ, GENOMIZE® (http://seq.genomize.com/), GRCh37(h19).

Yiksok temperaturlu allel-spesifik amplifikasiya, Dot-blot hibridlosma, Senger
sekvenslogsmo, novbati-nasil sekvenslosmo, tam ekzon sekvenslosmo metodlar: bu gino kimi
MPS-un gen diagnostikasinda istifado olunur (Chen et al., 2016; Church et al., 2013; Coutinho et
al., 2008; De Ru et al., 2011; Garrido et al., 2007; Jurecka et al., 2015; Sheth et al., 2013;
Volgina et al., 2021).

Hanter sindromu (MPS 1) IDS geninds bas vermis mutasiya naticasinds bas verir. Gen X-
cinsi xromosomun uzun c¢iyninda yerlosir (Xq28) va iduronat-2-sulfataza vo ya sulfoiduronat
sulfotaza fermentinin sintezindo istirak edir. Genin OMIM say1 309900. Hanter sindromunun
irsiyyat tipi digor MPS-dan forgli olaraq X-cinsi xromosomla ilisiklidir. Xastolik dasiyict anadan
oglan usaqlarma 50% risklo 6turalir (Celik et al., 2021; Chen et al., 2016; Church et al., 2013).

Sanfilippo sindromuna (MPS 111) sobab olan dord gendon birinin foaliyystinin pozulmasi
kifatotdir. Hor bir gen ayrica olaraq miixtalif xromosomlarda yerlosmisdir. SGSH geni 17 sayli
autosomun uzun ¢iynindo yerlosorok (17p.25.3) heparan-N-sulfat sulfataza fermentinin
sintezinds istirak edir. Sanfilippo sindromunun bu tipi A adlandirilir. OMIM say1 252900 kimi
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gOstarilir (Spiridonova et al., 2021).

NAGLU geninds bas vermis mutasiya naticasindo N-asetil-alfa-D-glyukozaminidaza (N-
asetil-alfa-glyukozaminidaza) fermentinin foaliyyatinin pozulmasi Sanfilippo sindromunun MPS
[11 B tipina sobab olur. NAGLU geni do SGSH geni kimi 17 sayli xromosomun uzun ¢iynindo
lakin xromosomun digar hissasinds - 21.2 yerlosir (17921.2). NAGLU genin OMIM say1 252920
olmusdur (Beesley et al., 2004; Chinen et al., 2015; Volgina et al., 2003).

Sanfilippo sindromunun C tipi HGSNAT genindo bas vrtmis mutasiya Heparan-alfa
glyukozaminidaza-N-asetiltransferaza fermentinin foaliyyatinin pozulmasi naticasinds bas verir.
Gen sokkiz sayli xromosomun qisa ¢iyninda yerlogir (8p11.21). Genin OMIM say1 252930
olmusdur (Ausseil et al., 2004; Fan et al., 2006; Feldhammer et al., 2009).

GNS geninds bas vermis gen doyisikliyinin tobistindon asili olaraq N-asetilglyukozamin-6-
sulfataza fermentinin faaliyystini tam vo ya gisman pozulur va Sanfilippo D sindromunu amoalo
gatirir. GNS geni 12 sayli xromosomun uzun ¢iyninda lakoliza olunmusdur (12q14). Genin
OMIM say1 252940 olmusdur (Takahashi et al., 2021).

Morkio sindromunun iki formasi mévcuddur: Morkio sindromu A va Morkio sindromu B.
MPS IVA sindromu GALNS geninin faaliyystinin pozulmasindan amoalo golir. GALNS geni
galaktozamin-6-sulfataza fermentinin sintezini tomin edir vo on alt1 sayli xromosomun uzun
¢iyninds yerlogsmisdir (16q24.3). Genin OMIM say1 253000-dir. GLB1 geninin pozulmasi
Morkio B sindromuna sabab olur vo B-galaktozidaza fermentinin sintezindos istirak edir. Gen ii¢
sayli xromosomun qisa ¢iyninda lokaliza olunmusdur (3p21.33). OMIM say1 253010 geyd
edilmisdir (Arbisser et al., 1977; Borlot et al., 2014; Charrow et al., 2015; Khan et al., 2017).

Maroto-Lami sindromu MPS VI kimi do adlandirilir. ARSB geninin faaliyystinin pozulmasi
N-asetilgalaktozamin-4-sulfataza fermentinin aktivliyinin defisitino sobab olur. ARSB geni 5
saylt autosom xromosomun uzun ¢iyninds yerlosorak (5q14.1) OMIM sira say1 253200-dir (Al-
Sannaa et al., 2018; Azevedo et al., 2004).

MPS VII (Slay) vo MPS IX (Hialuronidazanmn defisiti) iki miixtalif genlorin faaliyyatinin
pozulmasmdan irali golmislor. GUSB genindo bas vermis mutasya beta-qlyukuronidazanin
defisitino vo MPS VII tips gotirib ¢ixarir. HYAL1 genindo bas vermis mutasiya
Hialuronidazanin defisiti xastaliyin MPS [X tipina sobsb olur. Muvafiq olarag MPS VII geni
yeddi sayli autosom xromosomun uzun ¢iynindoa (7q21.11) MPS IX geni {i¢ sayli autosomun
uzun ¢iyninds yerlosmislor (3p21.31). OMIM sira saylar1 253220 vo 801492 olmusdur (Islam et
al., 1996; Venkat-Raman et al., 2006).

MPS-lar tipindon asili olaraq biitiin insan populyasiyalarinda toxminan 70 000-450 000 sag
dogulmus yenidogulmuslardan birinds tasaduf olunur (Celik et al. 2021; Khan et al. 2017).

Diinya shalisindo MPS 1 tipi taxminan 1:100000 tezlikds sag dogulmus yenidogulmuslarda
tosadif olunur. MPS diagnozlu xasto aglagsmalarinin toxminon 50%-80%-i Hurler sindromu
payina diisiir. MPS 1 tip Hurler/Seye (H/S) sindromunun tesadiif olunma tezliyi 1:100 000-1:500
000 toskil edir. MPS I tip Seye sindromu ($/S) daha nadir rast galinir. Xostoliyin tezliyi sag
yenid ogulmuslarin arasinda 1:500 000 borabardir (De Ru et al., 2011; Dornelles et al., 2017;
Eisengart et al., 2018; Muenzer et al., 2009; Venturi et al., 2002; Young et al., 1982).

Avropanim on bir 6lkasinin shalisindo 1958-2022-ci illor arzindo MPS sindromlu xastalor
arasinda aparilmis epidemioloji todgigatlar MPS I-nin an asag: tezlikdo tosadiifiinii Irlandiyanimn
Vo Turkiya Respublikasinin ohalisindes muvafiqg olarag 4,0% vo 5,8% tezlikdo mioayyan
edilmisdir. MPS I-nin yiiksok tezliklori Danimarka (30,0%) vo Isvecdo miisahido edilmisdir
(33,9%). (Baehner et al., 2005; Celik et al., 2021; Church et al., 2013; Coutinho et al., 2008;
Garrido et al., 2007; Jurecka et al., 2015; Lowry et al,. 1990; Nelson, 1997; Poupétova et al.,
2010).

Asiya gitasinin sakkiz 6lkasinin ohalisindos mumiyyatlo, 1240 MPS sindromlu usaq askar
edilmisdir. On yiiksok tezlik - 83,1% Pakistanda, on asagi tezlik - 6,0% Tayvanin shalisinda
askar edilmigdir (Chen et al. 2018; Chen et al. 2016; Sheth et al. 2013; Yamagishi et al. 1996).
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Amerika qitasinin bes 6lkasinda: ABS, Kanada, Meksika, Braziliya vo Kolumbiyada 1986-
2019-cu illor arzinds aparilmig naticasinds MPS I-nin yiuksok tezliyi - 30,0% Kanadanin
Britaniya Kolumbiyasinda, an asagi tezlik - 9,5% Kolumbiya shalisinds toyin edilmisdir (Celik
et al., 2021; Khan et al., 2017; Puckett et al., 2021).

Afrika qitasinin ohalisinda: Tunisdo MPS diagnozlu 96 xastonin 25%-ds, Soaudiyys
Orabistaninda 28 xastonin 21%-do MPS | sindromlu xasts toyin edilmisdir. Tezliklor toxminon
yaximn olmusdur: Saudiyys Orabistaninda 21,0%, Tunisds - 25% olmusdur (orta hesab - 23,0%)
(Celik et al. 2021; Khan et al. 2017; Moammar et al. 2010).

Avstraliyada 206 xastonin 26,5%-do MPS | sindromlu xasto askar edilmisdir (Celik et al.
2021).

Belaliklo, MPS | sindromlu usaqlarin imumi MPS diaqnozlu xasStolor arasinda tosaduf
olunma tezliyi qito ohalisi arasinda asagidali kimi paylanmigdir: Avropa-19,72%, Afrika-23,0%,
Asiya-23,5%, Amerika-25,31% va Avstraliya-26,5% (Celik et al. 2021; Khan et al. 2017).

Almaniyada 474 MPS diagnozlu xastonin kliniki miayinosi zamani 18,0%-do MPS I
sindromlu usaq toyin edilmisdir. Almaniyada yasayan tiirklor arasinda xostoaliyin tezliyi 4,8%
olmusdur (Baehner et al., 2005).

Avropa 6lkalorinin shalisindo Hanter xastaliyinin populyasiya tadqiqatlar1 60 ildon artiq bir
dovrl ohato etmisdir. Toxminon bu illor arzinde 3902 MPS diagnozlu xasto askar edilmisdir.
Hanter sindromunun orta yayilma tezliyi 22,9% olmusdur. Xastaliyin an asag1 tezliyi Norvegdo -
4,0% on yiksok tezlik - 53,0% Estoniyada geydo alinmisdir (Celik et al. 2021; Jurecka et al.
2015).

MPS I1-nin Asiya 6lkalorinds orta yayilma tezliyi toxminon 36,4% olmusdur. Sindromun on
yiksok tezliyi Asiya qitosinin sar1 dorili irgde: Cindo (47,4%), Conubi Koreyada (54,6%),
Yaponiyada (55,0%), Tayvanda (52,0%) mioyyan edilmisdir. Hanter xastaliyinin on asagi
yayilma tezliyi - 1,11% Pakistanmn ohalisinds tosadiif edilmisdir (Celik et al., 2021; Chen et al.,
2018; Chen et al., 2016; Church et al., 2013; Nelson et al., 1997; Yamagishi et al., 1996).

Amerika gitosinin bes 6lkasindo aparilan edidemioloji todgiqgtlar MPS diagnozlu xastalorin
arasinda toxminan 19,87%-do MPS Il sindromlu Xasts usaq toyin edilmisdir. MPSII-in yiksok
tezliyi - 33,4% Braziliyada, on asagi tezlik - 5,0% Kanadanin Britaniya Kolumbiyasinin
ohalisinds toyin edilmisdir (Celik et al., 2021; Khan et al., 2017; Puckett et al., 2021).

Tunisdo 96 MPS diagnozlu xostonin 8,0%-do Hanter sindromu mioyyan edilmisdir.
Maraqlidir ki, Saudiyys Orobistaninda (1983-2013) 28 MPS diagnozlu xastalorin he¢ birinda
Hanter sindromlu usaq toyin edilmomisdir (Celik et al., 2021; Moammar et al., 2010).

Avstraliyada 27 il arzinds (1969-1996) aparilmis epidemioloji tadgigatlar zamani 206 MPS
diagnozlu xosto askar edilmisdir ki, bunlarin da 13,0%-do MPS Il sindromlu xosto askar
olmusdur (Celik et al., 2021; Khan et al., 2017).

Beloliklo, MPS 1I diagnozlu usaqlarin iimumi MPS diagnozlu usaqlarm arasinda tosadlf
olunma tezliyi Avropa, Asiya, Amerika, Afrika vo Avstraliya gitalorinin oshalisinds tezliyin
yiksalmasino dogru asagidaki kimi paylanmisdir: Afrika-8,0%, Avstraliya-13,0%, Amerika-
19,87%, Avropa-22,9% vo Asiya-36,5% (Baehner et al., 2005; Celik et al., 2021; Chen et al.,
2018; Chen et al., 2016; Church et al., 2013; Coutinho et al., 2008; De Ru et al., 2011; Garrido et
al., 2007; Islam et al., 1996; Jurecka A. et al., 2015; Khan et al., 2017; Khan et al., 2017; Lowry
et al., 1990; Moammar et al., 2010; Muenzer et al., 2009; Nelson et al., 1997; Poupétova et al.,
2010; Sheth et al., 2013; Yamagishi et al., 1996; Puckett et al., 2021).

Yeni dogulmuslarin neonatal skrininqi MPS II-nin tesadiif olunma tezliyinin sag yeni
dogulmuslarda toxminon 1:70 000 olmas1 miioyyan edilmisdir. MPS IIIA tipi asason simal-qorbi
Avropada, MPS IIIB conub-gorqi Avropada, C vo D formalar nadir tesadif olunur. Simali
Amerikanin Kanada dovlatinin Britaniya Kolumbiyasinda epidemioloji vo genetik todqiqatlar
zaman1 325617 sag yeni dogulmus miisyino edilmis vo dord pasientdo MPS III sindromu askar
edilmigdir. Bunlarm yalniz birinde MPS IIA tipi olmusdur. Belaliklo, MPS IIIA tipinin tezliyi
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sag yeni dogulmuslar arasinda 1:325617 borabor olmusdur (Ausseil et al., 2004; Beesley et al.,
2004; Chinen et al., 2015; Fan et al., 2006; Feldhammer et al., 2009; Islam et al., 1996; Tebani et
al., 2016; Volgina et al., 2003; Weber et al.,1998).

Morkio sindromlu (MPS IV) usaqlarin imumi MPS diaqnozlu xostolorin arasinda tosadiif
olunma tezliyi asagidaki kimi paylanmisdir: Avropa-22,9%, Afrika-8,0%, Asiya -36,5%,
Amerika-19,87% vo Avstraliya-13,0% (Arbisser et al., 1977; Celik et al., 2021; Borlot et al.,
2014; Charrow et al., 2015; Khan et al., 2017).

Maroto-Lami sindromlu xastolorin MPS diaqnozlu pasientlorin arasinda tosadiif olunma
tezliyi asagidaki kimi paylanmigdir: Avropa-6,83%, Afrika-29,5%, Asiya -9,47%,, Amerika-
14,85% va Avstraliya-13,0% (Celik et al., 2021; Khan et al., 2017).

MPS 1I tipin (Slay sindromu) MPS-lar arasinda on yiiksok tezliyi Meksika ohalisinds qeydo

almmisdir. Miiayino olunmus 198 MPS diaqnoslu pasientlorin arasinda MPS VII tipinin tezliyi
37,0% olmusdur. Ikinci yiiksok tezlik Kanadanin Britaniya Kolumbiyasmin ohalisinda qeydo
almmigsdir: 20 MPS diagnozlu xastonin 15,0%-do, Malaysiyada 78 miiayino olunanlarin 3,0%-do,
ABS-da 4,2%-ds, Hindistanda 65 miiayino olunanlarin 6,0%-do MPS VII tipi toyin edilmisdir
(Celik et al., 2021; Khan et al. 2017).
Xan vo b.(2017) Yaponiya vo Isvecdo MPS xostoliyini todqiq edorok digor dlkolor ilo miiqayiso
etmisdir. Yaponiya lizro naticalor 1982-2009-cu illor arasinda aparilmis vo 469 xosto askar
edilmisdir. Xastaliyin tezliyi 1,53:100000 saglam yeni dogulmus olmusdur. On yiiksok tezlik 0,8
MPS 11 (309900), iiclin miioyyon edilmisdir. Bu da biitiin MPS xastolorin 55%-ni togkil etmisdir.
MPS 1 (607014), MPS III (252900) vo MPS IV miivafiq olaraq 15%, 16% vo 10% olmusdur.
MPS VI vo MPS VII daha az tosadiif etmisdir 1,3% vo 1,3%. Isvecrodo 34 il orzindo (1975-
2008) aparilmis retrospektiv epidemioloji toadqgigatlar zamani MPS diagnozlu 41 sag xosto
miioyyon edilmisdir. Toxminon 100000 sag yeni dogulmusdan 1,56 MPS diagnozlu olmusdur.
Yiiksok tezlik MPS II dgiin olmusdur - 0,46, biitin MPS xostolorin 29%-ni toskil
etmigdir..Miivafiq olaraq MPS I, MPS III vo MPS IV 12%, 24% vo 24% toskil etmigdir.
Yaponiya populyasiyasinda MPS VI vo MPS VII azliq toskil etmisdir: 7,2% va 2,4%. Yiiksok
tezlikdo Yaponiya populyasiyasinda tosadiif edilon MPS II Sorqi Asiya ilo miiqayiso edilo bilor.
Sorqi Asiyada MPS II tosadiif olunma tezliyi biitiin MPS diagnozlu xastalorin 50%-ni toskil edir.
MPS 1I tosadiif olunma tezliyi Almaniya, Simali Irlandiya, Portuqaliya vo Niderlandda oldugu
kimi yiiksokdir. Qeyd edilmalidir ki, ad1 ¢okilon dovlstlordo MPS digor tiplorinin tezliklori do
yiiksokdir.

Rusiya federasiyasinin biitiin bolgoalorindoa: 6lkonin simal-gorbindo Koreliyada, Moarkozi
Avropa hissasinds - Krasnodar vilaystinds, simali Qafqaz Respublikalarinda, Sibirdo vo Uzaq
Sorq Respublikalarmin ohalisindo aparilmis epidemioloji todqigatlara boyuk ohali kitlosi calb
edilmisdir.  Eksperimental —material usaq xoStoxanalarindan  xiisusilogdirilmis  usaq
pansionatlarindan vo Xostoxanalardan toplanmisdir. MPS-un I, I1, 11, 1V, VI va VII tiplori toyin
edilmisdir. Askar edillmis sindromlarin gen soaviyyasindo mutasiyalar1 da identifikasiya
edilmisdir. Miialliflor, Qazaxstanda Hurler sindromlu iki Xasto askar etmisdirlor. Bunlardan biri
IDUA geninin  ¢.208C>T mutasiyasinin homoziqot, digori ¢.1598C>T vo c.179A>T
mutasiyalarinin ikiqat heteroziqot formasi (kompaund) askar edilmisdir (Volgina et.al., 2021).

Olizado S.A. vo homkarlar1 2018-2024-cii illor orzindo Azarbaycan Respublikasimin Quba-
Xagmaz, Lonkoran-Astara, Sirvan, Soki-Zaqatala, Sorqi Zongozur iqtasadi rayonlarmda vo Baka,
Gonco gohorinin  usaq xostoxanalarinda, Genom klinik laboratoriyasinda vo MedOlimp
klinikasinda irsi xostolikli usaqlarin tibbi-genetik konsultasiyas: aparilmisdir. Tibbi-genetik
konsultasiya hokim pediatr vo hokim genetik torofindon hoyata kecirilmisdir. Lizosom depo
xastaliklorindan siibhali pasientlorin sidiyinde QAQ-larin pargalanma mohsullarinin miqdar1 vo
keyfiyyst analizi nazik tobagoli xromatoqrafiya vo mass-spektrometriya analiz iisullar1 ilo
miloyyanlogdirilmisdir. Sidikde HS-mn yiliksok gostericilori olan pasientin qan zordabinda
Sanfilippo sindromunun A, B, C va D tiplorina uygun ferment analizlori aparidmigdir. MPS 1
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(Hurler sindromu), MPS 1II (Hanter sindromu), MPS III tipin (Sanfilippo sindromu) A, B, C
tiplori, MPS I'V-niin (Morkio sindromu) A vo B tiplori, MPS VI-nin (Maroto-Lami) heteroziqot,
homoziqot va ikiqat heteroziqot formalar1 Senger sekvenslosma vo ndvbati nasil sekvenslogmo
metodlarindan istifads olunaraq gen mutasiyalar1 identifikasiya edilmisdir. Miislliflor torafindon
MPS sindromlu xastolordo digor lizosom depo xostoliklorinin: Krabbe sindromu, Niman-Pik
sindromu, Qose sindromu heteroziqot vo homoziqot hallar1 ilo birgs tosadiifii agkar edilmisdir.
Miislliflor, Azorbaycanin ohalisindo nadir tosadiif olunan lizosom depo xastaliklorinin yiiksok
tezlikdo tosadiifiinii vo onlarin digor lizosom depo xastoliklori ilo birgs tosadiifiinii qohum
nigahlarin monfi rolu ils izah edirlor.

Azaorbaycan Respublikasinin ohalisinds MPS-un bes tipi: Hurler, Hanter, Sanfilippo, Morkio
vo Maroto-Lami sindromlar1 askar edilmis, biokimyasi vo gen mutasiyalar1 identifikasiya
edilmisdir (Alizada et al., 2022; Alizada et al., 2023).
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MUCOPOLYSACCHARIDOSIS: GENETIC TYPES AND FREQUENCES

Sevda Alizada
Azerbaijan Medical University

Mucopolysachharidoses inherited lysosomal storage diseases: Hurler (MPS 1), Hunter (MPS II),
Sanfilippo (MPS |1l A, B, C, D), Morquio (MPS IV A, B), Maroteaux-Lamy (MPS VII), Slay (MPS VIlI
- beta-glucuronidase enzyme deficiency) and MPS IX syndromes, their gene types are discussed and,
their numbers are presented as shown in OMIM classification. We showed frequences
mucopolysaccharidoses are distributed among continents and populations.

The article also presents information on biochemical and genetic studies of mucopolysaccharidosis
for the population of the Republic of Azerbaijan. Thus, during 2018-2024, medical-genetic consultations
of children with hereditary diseases were conducted in children's hospitals of cities and regions of the
Republic of Azerbaijan, in the Genome Clinical Laboratory and in the MedOlimp Clinic. Medical-genetic
consultations were carried out by a pediatrician and a geneticist. Genetic diagnostics of the syndromes
was carried out using Sanger Sequencing and Next Generation Sequencing methods. Quantitative and
qualitative analysis of glucosamine glycan breakdown products (heparan sulfate, dermatan sulfate,
keratan sulfate and chondroitin sulfate) in the urine of patients suspected of lysosomal storage diseases
based on their clinical symptoms was determined by thin-layer chromatography and the activities of the
corresponding lysosomal enzymes corresponding to the syndromes were determined by mass
spectrometry analysis methods. Hurler syndrome, Hunter syndrome, Sanfilippo syndrome types A, B, C,
Morquio syndrome types A, B and Maroteaux-Lamy syndrome heterozygous, homozygous and double
heterozygous forms were identified. Gene mutations of the syndromes were identified using Sanger
Sequencing and Next Generation Sequencing methods.
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In general, five types of mucopolysaccharidosis (MPS I, MPS II, MPS I1ll, MPS IV and MPS VI)
were confirmed in 34 patients based on clinical symptoms, biochemical and genetic analyses.

In patients with Mucopolysaccharidosis syndrome, the co-occurrence of other lysosomal storage
diseases: Krabbe syndrome, Niemann-Pick syndrome, Gaucher syndrome with heterozygous and
homozygous cases was detected. The high frequency of rare lysosomal storage diseases in the population
of our Republic and their co-occurrence with other lysosomal storage diseases is explained by the
negative role of consanguineous marriages.

In order to prevent mucopolysaccharidosis in the Republic of Azerbaijan, the importance of prenatal
diagnostics of the fetus in the womb during the next pregnancy in families with a genetic risk identified
during epidemiological studies is discussed.

Keywords: Mucopolisaccharidoses, Hunter, Hurler, Maroteaux-Lamy, Morquio, Sanfilippo

MYKONOJJMNCAXAPUAO3bI: TEHETHUKA, TUIIBI U BCTPEYAEMOCTbD

CeBna Asnmmzane
Aszepbatiosxcanckuii Meouyunckuii Yuugepcumem

B CTaThe 06CY)K)IaIOTC$I T€HECTHYCCKUE THUIIBI HaA T E€HHOM u XpOMOCOMHOM YPOBHAX
MYKOTIOJINCAaXapHI030B - JIM30COMHBIX Ooyie3Hel HakoruieHus: cuaApombl ['ypinepa (MIIC I), Xantepa
(MIIC 1II), Caadununmo (MIIC III A, B, C, D), Mopkuo (MIIC IV A, B), Maporo-Jlamu (MIIC VII),
Crness (MIIC VIII- gedunut dpepmenta rykyponunasa) u MIIC IX, a Taxke npuBeaeHbl UX HOMEpa 10
kmaccudukarmn  OMIM. Ommcano WX pacnpoCTpaHEHHWE M BCTPEYAEMOCTh 110 KOHTHHEHTaM |
TIOTTYJIALIASIM.

B cratbe Takke MpeNCTaBIEHBI CBEACHUS O OMOXMMHYECKHX M TEHETHYECKUX WCCIIEIOBAHUAX
MYKOIIOJIICAaXapHuI030B Y HacenmeHus AzepOaitmkanckoit Pecyonmku. Tak, B Teuenne 2018-2024 romor
B JETCKUX OOJBHHMIIAX TOPOJOB W paloHOB AsepOaiikaHckoi PecnyOnuku, B KIMHUYECKOU
nmaboparopuun  «l'eHom» u B KiuHEKE «MenOmumm» OBUTH TPOBENEHBI MEANKO-TEHETHYECKHe
KOHCYJIbTAIIMH JIETeH C HACIEACTBEHHBIMH 3a00JIeBaHUAMH. MEANKO-TeHETHIECKOe KOHCYIhTHPOBAHIE
MPOBOMMIM TEIUWaTp ¥ TEHeTWK. |'eHeTWdeckas OWATHOCTHKA CHHIPOMOB IIPOBOAMIIACH C
WCIIONB30BaHMEM METOJO0B CEKBeHHpoBaHWsS 1O CiHrepy W CEKBEHHPOBAaHHS HOBOTO ITOKOJEHHS.
KomnmuecTBeHHbII 1 KaueCTBEHHBIH aHAIHU3 MMPOAYKTOB paciiajia TII0OKO3aMUHTIIMKAHOB (Termapancynbdar,
nepMaTaHCcynb(aT, KepataHCynb(haT ¥ XOHAPOUTHHCYIh(PAT) B MOYE MAIMEHTOB C IOJO3PEHHEM Ha
JU30COMHBIE OOJE3HN HAKOIUIEHUS Ha OCHOBAHUH MX KIMHHYECKHX CHMITOMOB IPOBOIVIICS C TIOMOIIBIO
TOHKOCJOHHOW Xpomatorpaduu, a akTUBHOCTh COOTBETCTBYIOIIUX IJIM30COMANBHBIX (EPMEHTOB B
COOTBETCTBHHU C CHHIPOMAaMH OMPEAEISIach METOAAMH MacC-CIIEKTPOMETPHUIECKOr0 aHaln3a. BeIABIIEHBI
TeTepPO3UTOTHBIE, TOMO3UTOTHBIE W JIBOWHBIE TETepO3UTOTHBIE (QOpMBI cuHApoMa ['ypriep, cuHApoMma
XanTepa, cuaapoma Candunmmmo tumoB A, B, C, cuangpoma Mopkuo tunoB A, B u cuaapoma Mapoto-
Jlamu. T'eHHble MyTanuu CHHOPOMOB OBUTH WIACHTU(UIIMPOBAHBI C HCIIONB30BAaHHEM METOJOB
cexBeHUpoBaHus 10 CIHTEpY U CEKBEHHPOBAHUS HOBOTO TIOKOJICHUSI.

Bcero y 34 manyeHTOB OBLIO MOATBEPIKAEHO ISITh TUIOB MyKomonucaxapuaosa (MIIC I, MIIC 11,
MIIC III, MIIC IV u MIIC VI), uneHTndunmpoBaHHEIX Ha OCHOBAaHUHM KIMHUYECKUX CHMIITOMOB,
OMOXMMUYECKIX U TEHETHUECKUX aHAN30B.

Y manmMeHToB ¢ CHHIPOMOM MYKOIIOJHCaxapujo3a O0OHAPYKEHO COMYTCTBYIOIIEE BOSHHKHOBEHUE
JIPYTUX JIM30COMHBIX Oore3Hel HakoruieHus: cuHapoma KpaObe, curnpoma Humanna-Iluka, cuHIpoma
lome, ¢ TeTEpO3UTOTHBIMH M TOMO3UTOTHBIMH CIydasiMU. BBICOKas 4acToTa pPEOKUX JHU30COMHBIX
Ooie3Hell HAKOIUIEHWS CpEeIy HACelNeHWs Hallell pecnyOlMKA W WX COYETAaHHOCTh C JPYTUMHU
JIU30COMHBIMU OOJIE3HSMU HAKOIUICHUS OOBSCHSAETCS HEraTUBHOM POJIBIO OJIM3KOPOICTBEHHBIX OPaKOB.

OO6cyxmaercs 3HaYeHUE MMPEHATATFHON JUAarHOCTHKY TUIONIA B yTpoOe MaTepy BO BpeMs CIeayrolnei
OCpEMEHHOCTH B CEMBSX PENPOIYKTHBHOI'O BO3pacTa ¢ IEHETHYECKHMM DPHUCKOM, BBISIBICHHBIM B XOJIE
AMUAEMHUOIOTHYECKAX UCCIIEAOBAaHUH, ISl MPOPHUIAKTHKHA MYKOIOJINCAXapHuI030B B A3epOaiiixaHCKoN
Pecniy6nuxke.
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1. BiOKIMYA vs FiZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 633:11:63:523:575

PROTEIN GENETIK MARKERLORI OSASINDA YUMSAQ BUGDA
(T.aestivum L.) SORTLARININ TODQIQi

OKBOR KORIMOV*, HAMLET SADIQOV, SANAY iBRAHIMOVA

Azarbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq
pr, 155
akber_xocali@yahoo.com

Tadqiqat isinda T.aestivum L. néviina aid 34 yerli vo introduksiya edilmis yumsaq bugda
niimunasinin donlarinds qliadin- vo gliitenin ehtiyat ziilallarimin elektroforetik analizi aparilmisdir.
Mbogsad yumsaq bugda niimunalorinds qliadinkodlasdiran lokuslarin (Gli 1A, Gli 1B, Gli 1D, Gli
6A, Gli 6B, Gli 6D) allel komponentlor bloklarinmin identifikasiyasi, qliadin vo qliitenin ehtiyat
ziilallar1 asasinda genetik yaxinh@in tadqiqi olmusdur. Todqigat zamani, yaumsaq bugda sortlarinin
gliadinkodlasdiran lokuslarinda 43 molum vd 1 yeni allel komponentlor bloklar1 miisyyan
edilmisdir. Altunbasak yumsaq bugda sortunun doninda ehtiyat ziilallarimin sintezina nazarst edon
1A xromosomunun qliadinkodlasdiran lokusunda molum Gld 1A4 allel komponentlor bloku
miidyyan edilmisdir. Gld 1B lokusunda Gld 1B3, Gld 1D lokusunda Gld 1D1, Gld 6A lokusunda Gld
6A9, Gld 6B-do Gld 6B9 va Gld 6D lokusunda isa Gld 6D1 gliadin allel komponentlor bloklar:
miidyyon edilmisdir. 130/32-T.aestivum L. yeni yumsaq bugda niimunesinin GIld 1A
qliadinkodlasdiran lokusunda Gld 1A16 nadir allel va ilk dofs olaraq, Gld 1B lokusunda iso yeni
Gld 1B 23 qgliadin allel komponentlor bloku identifikasiya edilmisdir. On ¢ox polimorfizm GId 1A
va GId 1B lokuslarinda va an az polimorfizm iso Gld 1D lokusunda miisahido olunmusdur. Yerli vo
introduksiya edilmis yumsaq bugda sortlarimin donlarinds gliadin allel komponentlar bloklarimin
rastgalmo tezliyi faizlo do hesablanmusdir. Gld 1A5 qliadin allel komponentlor bloku 29.5%, Gld
1A4- 26.5%, GId 1B3- 47.1%, Gld 1B1- 23.5%, Gld 1D1- 79.5% va yeni identifikasiya edilmis Gld
1B23 alleli- 3,0% olmagqla, niimunalor arasinda rastgalma tezliklori miiayyon edilmisdir. QlUtenin
ehtiyat ziilallar1 ssasinda yumsaq bugda niimunalorinin genetik yaxinhgimi taodqiq etmoak
Ucin Darvin 6 kompiiter proqramindan istifads edilmis vo dendroqram qurulmusdur.
Dendroqram osas 9 hissaya boliinmiisdiir. introduksiya edilmis Gallio vo Yuka sortlari I
klasterds lokallasmisdir. Bu niimunalor digor sortlardan genetik masafoco uzaq olmusdur.

Acar sozlor: yumsaq bugda, qliadin, qliitenin, allel, komponentlor bloku, lokus, identifikasiya.

GIRIS

Azorbaycan Respublikasinda bugda bitkisindon hazirlanan qida momulatlar1 ohalinin
giindalik tolobatmi toskil edon istehlak mohsullarindan biridir. Bugda doninin keyfiyyat
gostaricilorinin Beynolxalq standartlara uygun yaxsilasdirilmas: aqrar vo biolgiya saholori iizro
miitoxassislorin qarsisinda duran oan miithiim masalalordon biri kimi durur. Keyfiyyat gostoricilori
ilo olagoli olan qliadin allel komponentlor bloklarindan yumsaq bugda niimunalorinin
corokbisirmo keyfiyyotinin yiiksoldilmoesindo daha genis istifads edilir. Bununla yanasi, donli-
taxil bitkilorinin genetik miixtalifliyinin qiymatlondirilmasinds qliadin ve qliitenin ziilal
markerlorindon istifade edilmosi miiasir dovriin vacib taloblorindan biridir (Karimov va b., 2023,
Mbohorromova vo b., 2023).

Ehtiyat ziilallarmin sintezino nozarat edon qliadin - va gliiteninkodlasdiran lokuslarin genetik
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determino olunmus olamot kimi nasildon- nosilo irson keg¢masi, torpaq- iqlim vo becorilmo
soraitindon asili olaraq elektroforeqramlarinin doyigsmodon sabit qalmasi, onlardan bitkilorin
genetik miixtolifliyin todqiqi vo seleksiya islorinin siirotlondirilmasi prosesindo miitoraqqi elmi
texnologiya kimi bu genetik markerlordon istifado edilmosi daim aktualligin1 saxlamaqdadir
(Sadiqov, 2014, Karimov et al., 2025).

Asan monimsonilon azot monbayi hesab edilon kleykovina ziilallar1 riiseymin inkigafinda
miihiim rol oynamagla, kleykovinanin molekulyar strukturu va xiisusiyyatinin toyinindo miihiim
ohomiyyato malikdir. Kleykovinanin vacib komponenti hesab edilon gliadin ziilal, biokimyavi
noqteyi nozordon miirokkob monomer ziilallar ailosing aid olmagqla, molekul kiitlasi 30-80 kD-na
malik zongin qliitamin va prolinin tursular1 ils saciyyslonir. Bu ziilallarin miqdar1 vo keyfiyyati
yumsaq bugdanin ¢orok, bork bugdanin iso makoron keyfiyystini sortlondirir (3BepeB u np.,
2007).

Kegon osrin 80-ci illorindon baslayaraq qliadinkodlasdiran lokuslarm yazilis gaydalar:
asagidaki kimi tortib edilmisdir. 1-ci homeoloji qrupun xromosomlarinda Gld Al, Gld B1, Gld
D1 (Gl 1A, Gldi 1B va Gli 1D) lokuslart (burada A, B, D xromosomun hans1 genoma aid
oldugunu gostorir), 6-c1 homeoloji qrupun xromosomlarinda Gld 6A, Gld 6B, Gld 6D lokuslar1
yerlosir (MenbHuKOBa 1 1p., 2016).

Qliadin komponentlori ilo donin texnoloji gostoricilori arasinda olago O.M.Qavrikova
(TaBpukoBa, 2007) torafindon dyronilmisdir. O, qeyd etmisdir ki, Gld 1D4, Gld 1A11, Gld 1D10,
Gld 6A24 vo Gld 6D17 gliadin  komponentlor bloklarinin sortlarin genotipindo istiraki
kleykovinanin miqdar vo keyfiyyotinin yiiksolmosi ilo miisayiot olunur. Bununla yanasi, Gld
1D4, Gld 1D10, Gld 6A24, Gld 6D2, Gld 6A7, Gld 6D6, Gld 1A1l gliadin komponentlor
bloklarinin donin kiitlasi ilo Gld 6A17 gliadin blokunun un hissaciklorinin ¢okmasi vo Gld 6D6
blokunun iso donin ¢orokbisirmo xiisusiyyeti ilo olagodar olmasmi miioyyon etmisdir. Qeyd
edilon noticolor S.V.Cebotar vo basqalar1 (UYeGoraps u ap., 2012) torofindon aparilan
todqiqatlarla bir daha tosdiq olunmusdur.

Qliadin - vo gliitenin ehtiyat ziilallarinin elektroforetik komponentlori gen klasterlorinin
nozarati ilo sintez olunub bir-biri ilo ilisikli (blok) halda, doyismodon nasildon-nosilo genetik
determino olunmus alamot kimi sarbast kegirlor. Bu ziilallarin sintezino nazarat edon lokuslarin
allel genlori komiyyot vo daha ¢ox keyfiyyat alamatlori ilo eyni ilisikli qruplarda yerlosdiyindon
homin olamotlorin genetik markerlori hesab olunur (Kyapssies, 1994, Caapiros, 2013).

M.S.Kovalenko va basqalarmin apardiqlar: tadqigatlarda, gliadin blok komponentlari va
onlarin polimorfizmi sortun adaptiv potensialinin miioyyan edilmasinds obyektiv amil Kimi
gOstorilmisdi (KoBanenko u ap., 2012). Bu naticalorin N.O.Kozub vs basqalarmin fikirlari ilo do
tosdig edilmosi bir daha bu zulal blok komponentlorinin bir swra tosorriifat shomiyyatli
olamatlorin markeri Kimi istifado olunmasinin miimkiinliyiinii vo labudliylnu gostorir (Ko3yo,
2011).

Ehtiyat ziilallarin1 sintez edon genlor oxsar struktur genlors malik olmasi vo bu genlorin
nukleotid ardicilliginda intronlarin olmamasi vo splaysing prosesinin bas vermomasi, bu
ziilallarin genlorin ekspressiyasinin ilk mohsulu oldugundan, gliadin ehtiyat ziilallarindan bugda
genotiplorinin identifikasiyasi, filogenezi vo tokamiiliindo genetik markerlor kimi osaslh sokilda
istifadoasi olduqca aktualdir (Anderson et al., 1991, Ciaffi et al., 1999).

Genetik sortlonmis ziilallarin polimorfizminin, yoni onlar1 sintez edon genlorin allellor
coxlugunun canli orqanizmlorde agkar olunmasi vo genetik miixtolifliyin markerlor dostinin
yaradilmas1 sahosindo todqiqatlarin aparilmasi moqsadouygun hesab edilir. Yumsaq vo bork
bugda ndvlorine aid niimunslorin miixtalifliyinin genetik sortlonmis ziilal markerlora asason
Oyronilmasi miihiim aktualliga malikdir (KynpsiBues, 2006). Bozi todqiqatlarda yaradilmis
miiasir sortlarin genetik miixtaliflik soviyyasinin asagi diigme meyilliyi askarlanmisdir ki, bu da
seleksiya proqramlarinda eyni valideyn formalarindan istifads olunmasi ilo olagelondirilir
(Komycs, 2014).
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A-PAGE isulu osasinda 150 payizliq yumsaq bugda sortunun elektroforetik analizi
aparilmis vo 6 qliadinkodlagdiran lokuslarin klaster genlorlo kodlagdirilan 70 allellor ¢oxlugu
mioyyon edilmigdir. Qliadinkodlasdiran lokuslara goro bu sotlarlarin 42% heterogen, 58% iso
homogendirlor. Daha ¢ox rast golinon allellor, bu sortlar arasinda 18.6% olmusdur. Payizliq
yumsaq bugda sortlarinda Gli-2 lokusuna gora allellorin miixtalifliyi ¢ox (47 allel) olmagqla, Gli-
1-don (23 allel) tistiin olmusdur ki, bu da nadir allelloro goro miioyyon edilmisdir. Yumsaq
bugdalar t¢iin Gli-A2 lokusunun i¢ vo Gli-B2 lokusnun iki yeni allellori identifikasiya
edilmisdir (Sadiqov, 2022, I'ybapesa u np., 2015).

MATERIAL VO METODLAR

Todqiqat isinde Okingilik Elmi Todqiqat Institutundan olds edilmis vo AR ETN Genetik
Ehtiyatlar Institutunun Abseron Elmi Todqigat Bazasmin tocriibo sahosindon 2024-cii ildo
yigilmis 34 yumsaq (T.aestivum L.) bugda niimunosindon istifado edilmisdir. Yumsaq bugda
nimunalorinin  donlorinden gliadin- vo qliitenin ehtiyat ziilallarmm ekstraksiyast vo
elektroforetik analizi poliakrilamid gellorindo (A-PAGE) R.R.Zilman vo W.Bushuk metodu
osasinda (1979), F.A.Poperelyanin (1989) modifikasiya edilmis tisulu ilo aparilmisdir.

Qliadinin ekstraksiyasi: 1 odod don ddyiildiikdon sonra 1.5 ml olan probirkaya tokiiliir vo
iizorino 70%-11 250 mkl etanol spirti olave edilir. Probirkadaki ekstrakt mexaniki qarisdirict 1ilo
qarisdirtlir vo 30 daqiqe otaq temperaturunda saxlanilir. Qliadin ekstrakti 5 doqiqads 2500 dovr
stiratls sentrifuqada ¢okdiiriiliir. Hazir olmus qliadin spirt ekstraktindan mexaniki pipet ilo 0,1 ml
gotiriiliib tomiz probirkaya slava edilir. Bunun {izoring isa 0.2 ml sidik covhari (Karbamid) alava
edilir ([Tomrepens, 1989, Zilman et al., 1979).

Yumsaq bugda sortlar1 arasmdaki genetik mosafoni toyin etmok ii¢iin DARWIN-6 statistik
kompiiter proqgramindan istifado edilmisdir (http://www.darwinsoftware.org).

NOTICOLOR VO ONLARIN MUZAKIROSI

Respublikamizda kond tosarriifat1 bitkilorinin identifikasiyasinda, toxumegulugda vo toxuma
nozarot sahosindo protein markerlorinin (qliadin vo qliitenin) totbiqi ilo miihiim praktiki
nailiyyatlor oldo olunmusdur.

Prolamin ehtiyat ziilallarinin elektroforetik analizinda, gliadin komponentlor bloklarinimn allel
variantlar1 bir-birindon elektroforetik spektrlorin sayimna, komponentlorin geldo horokat siirating,
elektroforetik spektrlorin goriiniisiine goro miixtolif olmugdur. 34 yerli vo introduksiya edilmis
yumsaq bugda niimunosindo 6 qliadinkodlagdiran lokus lizro 44 qliadin allel komponentlor
bloklar1 miioyyon olunmusdu. Aparilan elmi-todqiqat isindo qliadin ziilallar1 sorti olaraq dord
zonaya ayrilmigdir: bunlara o-, y-, B- vo a- qliadinlor do deyilir (Sokil 1, Cadval 1).
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Sakil 1. Yerli vo introduksiya edilmis yumsaq bugda niimunslorinin gliadin elektroforeqramlart
1-Altunbasak; 2-Ugur; 3-Tale-38; 4-Ozomaotli-95; 5-130/121 (T.aestivum L.); 6-130/32
(T.aestivum L.); 7-Bezostaya-1 (marker); 8- Anza; 9- Rumeli; 10-Qiymatli 2/17; 11-Nurlu 99;
12-Soma; 13-Climhuriyyat-100; 14- Qirmiz1 giil 1; 15- Dayirman; 16-Xoazri; 17-Qobustan; 18-
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Dagdas; 19- Saratovskaya-29; 20- Topxana; 21-Giilabli; 22- Xan qiz1; 23- Fidan 98; 24- okingi-
84; 25- Pirsahin 1; 26- Giinasli; 27- Balaton; 28-Bayraktar; 29-Gaudio; 30-Gallio; 31-Yuka; 32-
Batko; 33- Yasavul; 34-Aran.

Yumsaq bugda sortlarinin genetik identifikasiyas1 Gld 1A, Gld 1B, Gld 1D, Gld 6A, Gld 6B,
Gld 6D lokuslar1 iizro, Bezostaya 1 sortunun qliadin allel komponentlor bloklarmmmn kataloqu
(markeri) asasinda hoyata kegirilmisdir. Marker sort kimi Bezostaya-1, Anza vo Rumeli yumsaq
bugda sortlarindan istifado edilmisdir. Qliadinkodlasdiran lokuslara nozor saldigda, on ¢ox
polimorfizm GId 1A, Gld 6A va Gld 1B lokuslarinda miisahido edilmisdir. Bununla yanasi, oan
az polimorfizm iso Gld 1D lokusunda miioyyon olunmusdur. Analizlorin tohlillori zamani,
qliadin allel komponentlor bloklarmnin rastgolms tezliyi faizlo do hesablanmisdir. Gld 1A5 allel
komponentlor bloklar1 29.5%, Gld 1A4- 26.5%, Gld 1A10- 11,7%, Gld 1A6- 8.8%, Gld 1A15-
5,8%, Gld 1A16-8,8%, Gld 1A3- 3,0%, Gld 1A7- 3,0, Gld 1A19- 2,9%, Gld 1B3- 47.1%, Gld
1B1- 23.5%, Gld 1B6- 8.8%, Gld 1B11-3,0%, Gld 1B12-2,9%, Gld 1D1- 79.5% vo yeni
identifikasiya edilmis Gld 1B23-3,0% olmagqla, niimunalor arasinda rastgolmo tezliyi miioyyon
olunmusdur. Sonda iso, bu gliadin allellori agagidaki ardicilligla nizamlamaq olar: Gld 1D1> Gld
1B3>Gld 1B1> Gld 1A5> Gld 1A4> Gld A10> Gld A6> Gld A16> Gld A15> Gld A3> Gld A19>
Gld1B6> Gld 1B11> Gld 1B12>Gld 1B21, GId1B23 (Cadval 1).

Cadval 1.
Yumsaq bugda sortlarinda gliadinkodlasdiran lokuslarin genetik formullari
s/s Sortlarin adi GId1A | GldiB GIdiD | GId 6A Gld 6B Gld 6D
1 | Altunbasak 4 3 1 9 9 1
2 | Ugur 4 1 1 1 1 4
3 | Tale38 4 3 3 1 2 1
4 | Ozomatli-95 6 3 1 4 1 3
5 | 130/121(T.aestivum L.) 10 6 1 4 3 4
6 | 130/32 (T.aestivum L.) 16 23Y 1 1 3 10
7 | Bezostaya-1 (marker) 4 1 1 1 1 1
8 | Anza 4 1 1 1 2 2
9 | Rumeli 4 1 5 14 2 1
10 | Qiymatli 2/17 5 1 1 2 2 2
11 | Nurlu 99 5 3 1 4 2 2
12 | Soma 5 1 1 4 1 1
13 | Cimhuriyyat-100 4 3 1 9 2 9
14 | Qirmiz1 giil-1 5 1 1 2 2 2
15 | Doyirman 5 12 1 10 8 7
16 | Xozri 16 11 1 9 6 4
17 | Qobustan 5 21 1 4 2 3
18 | Dagdas 4 1 1 1 1 3
19 | Saratovskaya-29 5 4 1 1 1 1
20 | Topxana 15 6 1 11 7 10
21 | Giilabl 19 3 8 2 4 4
22 | Xan qiz1 7 3 8 9 7 3
23 | Fidan 98 10 3 1 3 6 3
24 | Okingi 84 3 3 1 1 1 1
25 | Pirsahin 1 6 3 5 1 1 1
26 | Giinogli 5 3 3 2 1 2
27 | Balaton 5 3 1 9 4 2
28 | Bayraqgtar 4 6 1 3 9 2
29 | Gaudio 5 3 1 8 6 3
30 | Gallio 15 3 1 11 1 10
31 | Yuka 10 3 1 2 2 9

111



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X1V(2025)

32 | Batko 10 3 1 8 11 7
33 | Yasawul 16 18 1 10 1 1
34 | Aran 6 4 8 1 1 1

Qliadin ehtiyat ziilallarinin elektroforetik (A-PAGE iisulu ilo) analizi noticesindo Altunbasak
yumsaq bugda sortunun donindo ehtiyat ziilallarinin sintezino nazarat edon 1A xromosomunun
qliadinkodlasdiran lokusunda Gld 1A4 allel komponentlor bloku miioyyon edilmisdir. Gld 1B
lokusunda Gld 1B3, GId 1D lokusunda Gld 1D1, Gld 6A lokusunda Gld 6A9, Gld 6B-do Gld
6B9 vo Gld 6D lokusunda iso Gld 6D1 gliadin allel komponentlor bloklart miioyyon edilmisdir.
Ciimhuriyyat-100 yumsaq bugda sortunda Gld 1A lokusunda Gld 1A4, Gld 1B lokusunda Gld
1B3, Gld 1D lokusunda Gld 1D1, Gld 6A lokusunda Gld 6A9, Gld 6B lokusunda Gld 6A2 va
Gld 6D lokusunda iso Gld 6D9 qliadin allel komponentlor bloklar1 miioyyon edilmisdir.
Doyirman yeni yumsaq bugda sortunun qliadinkodlasdiran Gld 1A lokusunda Gld 1A5, Gld 1B
lokusunda Gld 1B12, Gld 1D lokusunda Gld 1D1, Gld 6A lokusunda Gld 6A10, Gid 6B
lokusunda Gld 6A8 vo GId 6D lokusunda Gld 6D7 gliadin allel komponentlor bloklar1
identifikasiya edilmisdir. Bununla yanasi, Xozri yumsaq bugda sortunun Gld 1A lokusunda Gld
1A 16 forqli gliadin alleli, GId 1B lokusunda Gld 1B11 nadir alleli, Gld 1D lokusun Gld 1D1,
Gld 6A lokusun Gld 6A10, Gld 6B lokusun Gld 6B6 vo Gld D lokusun iso Gld 6D4 nadir gliadin
allel komponentlor bloklar1 miioyyan edilmisdir. Topxana yerli yumsaq bugda sortunun donindo
qliadin ehtiyat ziilallarinin sintezino nozarot edon 1A xromosomunun Gld 1A
qliadinkodlasdiran lokusunda Gld 1A15, Gld 1B lokusunun Gld 1B6, Gld 1D lokusuna aid olan
vo oksar sortlarda rast galinon Gld 1D1 alleli, Gld 6A lokusunda Gld 6A11, Gld 6B lokusunda
Gld 6B7, Gld 6D-do iso Gld 6D10 gliadin allel komponentlor bloklar1 tasbit edilmisdi (Sakil 2).
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Sakil 2. Altunbasak, Climhuriyyst-100, Dayirman, Xozri vo Topxana yumsaq bugda sortlarinda
identifikasiya olunmus gliadin allel komponentlor bloklari

Giilabli sortunun Gld 1A lokusunda Gld 1A19, Gld 1B-ds Gld 1B3, Gld 1D-da Gld 1DS8,
Gld 6A-da Gld 6A2, Gld 6B-do Gld 6B4 vo Gld 6D lokusunda iso Gld 6D4 gliadin allel
komponentlor bloklar1 miioyyon edilmisdir. Bununla yanasi, yeni Xan qizi yumsaq bugda
sortunun Gld 1A lokusunda Gld 1A7, Gld 1B-do Gld 1B3, Gld 1D-do diger sortlardan farqli
olaraq Gld 1D8, Gld 6A-da Gld 6A9, Gld 6B lokusunda Gld 6B7, Gld 6D lokusunda Gld 6D3
qliadin bloklar1 tosbit edilmisdir. Fidan 98 yerli yumsaq bugda sortunun Gld 1A lokusunda Gld
1A10, GId 1B lokusunda rast golinon Gld B3 alleli, Gld 1D-do Gld 1D1, Gld 6A-da Gld 6A3,
Gld 6B lokusunda Gld 6B6 vo Gld 6D lokusunda iso rastgalinon Gld 6D3 allel komponentlor
bloklar1 miioyyon edilmisdir. 130/32-T.aestivum L. yumsaq bugda niimunosinin Gld 1A
qliadinkodlagdiran lokusunda Gld 1A16 farqli allel, Gld 1D-do Gld 1D1 molum allel, Gld 6A
lokusunda Gld 6A1, Gld 6B lokusunda Gld 6B3, Gld 6D lokusunda Gld 6D10 molum allel va ilk
dofo olaraq, GIld 1B lokusunda iso yeni Gld 1B 23 qliadin allel komponentlor bloku
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identifikasiya edilmigdir (Sokil 3).
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Sokil 3. Giilabli, Xan qiz1, Fidan 98 vo 130/32-T.aestivum L. yumsaq bugda sortlarinin
elektroforeqramlarinda identifikasiya olunmus gliadin allel komponentlar bloklari

Todqiqatda introduksiya olunmus yumsaq bugda sortlarinin gliadinkodlasdiran 6 lokus iizro
genetik identifikasiyast aparilmisdir. Bu sortlar ilo yerli sortlar arasinda qliadin allel
komponentlor bloklarmin miigayisali sakilds tohlillori hayata kegirilmisdir. Aparilan miiqayisada
Avstriya mongoli Balaton yumsaq bugda sortunun Gld 1A lokusunda Gld 1A5, Gld 1B
lokusunda Gld 1B3 vo GId 1D lokusunda iso Gld 1D1 molum qliadin allel komponentlor
bloklar1 tasbit edilmisdir. Digar 3 lokusda — Gld 6A-da Gld 6A9, Gld 6B-do Gld 6B4 va Gld 6D-
do Gld 6D2 molum qliadin bloklar1 miiayyan edilmisdir. Gaudio sortunun Gld 1A lokusunda Gld
1A5, GId 1B lokusunda Gld 1B3 alleli, Gld 1D lokusunda Gld 1D1 alleli miioyyon edilmisdir.
Qeyd edilon bu allellor Balaton sortunda da toyin edilmisdir. Bununla yanasi, Gld 6A lokusunda
Gld 6A8, Gld 6B-do Gld 6B6 vo Gld 6D lokusunda Gld 6D3 forqli allellors do tosadiif
edilmisdir. Introduksiya olunmus Gallio yumsaq bugda sortunun Gld 1A qliadinkodlasdiran
lokusunda Gld 1A15 forqli allel, Gld 1B-ds Gld 1B3 alleli, Gld 1D-do Gld 1D1 alleli miioyyon
edilmisdir. Hans1 ki, bu allellor adigakilon sortlarda da oxsar olmusdur. Bununla belo, Gld 6A
lokusunda Gld 6A11, Gld 6B-do Gld 6B1 vo Gld 6D lokusunda Gld 6D10 miixtalif allellor
askar edilmisdir. Aparilan analizlor zamani introduksiya edilmis Avstriya monsoli yumsaq bugda
sortlarinin Gld 1A, Gld 1B vo Gld 1D gliadinkoklagdiran lokuslarinin allellori eyni olmus vo Gld
6A, Gld 6B vo GId 6D gliadinkodlagdiran lokuslarmin allellori iso bir-birindon koskin sokildo
fogrlonmisdir. Daha ¢ox rastgolinon allellor o soraito uygunlagmagqla yanasi, bizim soraitdo do
daha ¢ox tosadiif edilir. Xiisusilo do Gld 1D qliadinkodlasdiran lokusunun Gld 1D1 alleli yeni
alinmus sortlarda, qadim xalq seleksiya sortlarinda daha ¢ox rast golinir. introduksiya olunmus
Yuka vo Batko yumsaq bugda sortlarinin Gld 1A qliadinkodlasdiran lokusunda Gld 1A10 alleli,
Gld 1B lokusunda Gld 1B3 vo Gld 1D-ds iso Gld 1D1 gliadin allel komponentlor bloklar1 eyni
olmusdur. Yuka sortunun Gld 6A lokusunda Gld 6A2, Gid 6B-do Gld 6B2, Gld 6D-do Gld 6D9,
Batko sortunun Gld 6A lokusunda Gld 6A8, Gld 6B-ds Gld 6B11 vo Gld 6D lokusunda iss Gld
6D7 farqli gliadin allel komponentlor bloklar1 miioyyan edilmisdir. introduksiya edilmis Yasavul
yumsaq bugda sortunun Gld 1A qliadinkodlasdiran lokusunda Gld 1A16, Gld 1B lokusunda Gld
1B18 foqrli allel, Gld 1D-do Gld 1D1 molum qliadin allel komponentlor bloklar1 asgkar
edilmisdir. Bu allellorlo yanasi, hamin sortun Gld 6A lokusunda Gld 6A10, Gld 6B lokusunda
Gld 6B1 vo Gld 6D-do iso Gld 6D1 qliadin allel komponentlor bloklar: toyin edilmisdir (Sokil
4).
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Sakil 4. Rusiyadan introduksiya olunmus Balaton, Gaudio, Gallio, Yuka, Batko va Yasavul yumsaq
bugda sortlarmin elektroforeqramlarinda tasbit olunmus gliadin allel komponentlar bloklari

Todqiqatin tohlillori zamani, yeni yaradilmis yerli yumsaq bugda niimunslorinin gliadin allel
komponentlor bloklarmin rastgolmo tezliyinin miixtalif oldugu miisyyon olmusdur. Belo ki,
yumsaq bugda sortlarinda 1A xromosomunun qliadinkodlagdiran lokuslarmin Gld 1A5, Gld 1A4,
1B xromosomunun qliadinkodlasdiran lokuslarinda Gld 1B1, Gld 1B3 vo 1 D xromosomunun
qliadinkodlagdiran lokusuna aid olan Gld 1D1 alleli, Gld 1A15, Gld 1A16 vo Gld 1A6
bloklarina nisbaton ¢ox rast golinmisdir. Giilabli vo Xan qiz1 yeni yumsaq bugda sortlarinda iso
digor sortlardan farqli olaraq Gld 1D8 qliadin allel komponentlar bloklarina rast golinmisdir. Bu
gliadin bloku ancag 2009-cu ilds yaradilmis Aran yumsaq bugda sortunda rast golinmisdir.

Yerli vo introduksiya olunmus yumsaq bugda niimunslorinin donlorindon qliadin ehtiyat
ziilallarmin ekstraksiyas1 vo elektroforetik analizi aparildigdan sonra bondlor (eletroforetik
spektr) genotiplor arasinda “1” vo “0” ndmrolomo metodu osasinda ndmralonmisdir. Eyni yerdo
goriinon bondlor binar nomenklaturaya asason “1”, homin yera uygun sahado olmayan bondlor
iso “0” kimi némralonmis vo Cakart metodu ilo genetik yaxinliq miioyyan edilmisdir. Darvin 6
kompiiter programindan istifado edilmis vo dendroqram qurularaq, yumsaq bugda niimunalorinin
gliadin ziilal markerlori vasitosilo genetik yaximligi todqiq edilmisdir. Sokil 5-don goriindiiytli
kimi, dendroqram asas 7 hissoyo boliinmiisdiir. 18 vo 20 ndmrali sortlar (Dagdas vo Topxana) 1-
ci klasterdo lokallasmigdir. Bu niimuns digor niimunolordon genetik cohotdon tamamilo forqli
olmusdur. 1, 21, 27, 28, 29, 30, 33 vos 34 nomrali nimunalor 2-ci, Bezostaya-1 (marker), Anza
va Rumeli niimunalari 3-cii klasterds, 130/32 (T.aestivum L.) vo Xan qiz1 niimunalori IV, 5, 10,
11, 12, 13, 14, 15, 16, 17 nomrali genotiplor V klasterdo, 2, 3, 4, 19, 25, 26, 31 vo 32 nomrali
niimunolor VI klasterdo vo Fidan 98, Okingi 84 sortlar1 iso VII klasterds siniflogsmisdir. Aparilan
klaster analizinin noticolorino osason genetik cohotdon uzaq olan niimunslordon golocokds
seleksiya proqramlarinda istifads etmok masadouygundur.

y . Topxa
Fidan9s ;- lopxam
e

Sakil 5. Qliadin ehtiyat ziilallar1 ilo yumsaq bugda niimunslarinin genetik yaxinligini oks etdiron
dendrogram.
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Tadqiqat isindo yerli vo introduksiya edilmis yumsaq bugda sortlarindo qliadin allellorinin
(Gld 1D1, Gld 145, Gld 144, Gld 1410, Gld 1416, Gld 1B3, Gld 1B1 va Gld 1B6) rastgolmo
tezliyinin daha yiiksok olmasi, onlarin Azorbaycan Respublikasmin iglim soraitine yaxs1
uygunlasdigini gostorir. Digor torofdon, yeni yaradilmis sortlarin gliadin elektroforeqramlarinin
identifikasiyas1 aparilmis vo onlardan iso golocokds valideyn formalari olaraq seleksiya iglorindo
baslangic material kimi istifado etmok olar.

Bununla yanasi, gliadin ehtiyat ziilallarinin elektroforetik analizlorinin miitoraqqi {istlinliiyli
ondan ibarotdir ki, ziilal markerlorina goro sadaco bir-birino daha yaxin olan genotiplori tez bir
zamanda sociyyslondirmok deyil, eyni zamanda heterogen sortlar1 askar etmok miimkiindiir. Bu
sobobdon do qgliadin ehtiyat ziilallarinin komponentlor torkibi osasinda niimunolorin genetik
tomizlik doracasi toyin edilir. Buna gora do bu ziilallarin komponent torkibino osason sortdaxili
polimorfizm miioyyon olunmusdur. Toadqiqat isinds, gliadin ehtiyat ziilallarinin sintezins nozarat
edon qliadinkodlagdiran lokuslarm allellorinin genetik marker doyari miioyyon edilmakls, protein
marker osasl seleksiyadan istifade etmoklo yeni sort vo formalarin yaradilmasina nail olmaq
mumkdndr.

Yerli vo introduksiya olunmus yumsaq bugda niimunslorinin denlorindon qliitenin ehtiyat
zilallarinin ekstraksiyas1 vo elektroforetik analizi aparildigdan sonra bondlorin (eletroforetik
spektrlor) genotiplor arasinda “1” vo “0” némrolomo metodu osasinda geydiyyati aparilmis vo
Cakart metodu ilo genetik yaxinliq toyin edilmisdir. Niimunslori analiz etmok ti¢lin Darvin 6
kompiiter proqramindan istifads edilmis vo dendroqram qurularaq, yumsaq bugda niimunslarinin
qliitenin ziilal markerlori vasitasilo genetik yaxinligi tadqiq edilmisdir. Sokil 6- dan goriindlyu
kimi dendroqram asas 9 hissays boliinmiisdiir. 30 vo 31 ndmrali sortlar - Gallio vo Yuka |
klasterdo lokallasmisdir. Bu niimuno digor niimunolordon genetik cohotdon tamamilo forqli
olmusdur. 5, 6, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32 nomrali niimunalor I, Anza, Rumeli, Nurlu
99, Qmrmiz1 gil 1, Saratovskaya-29 niimunolori Il klasterdo, 10, 12, 13, 15, 16, 17, nomrali
nimunolor 1V klasterds, Bezostaya 1, Dagdas, Topxana sortlari V klasterds, Qobustan sortu VI
klasterda, Altunbasak vo Tale 38 sortlar1 VII klasterds, Yasavul vo Aran sortlar1 V111 klasterdo,
Ugur vo Ozomotli 95 sortlar1 iso 1X klasterdo siniflogmisdir.

____ Ozematli%5
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Sakil 6. Qliitenin ehtiyat ziilallar1 asasinda yumsaq bugda niimunslorinin genetik yaxinligini oks etdiron
dendrogram
Qliadinin dendroqramindan forqli olaraq gliitenin dendroqrami daha zongin olmus vo yumsaq
bugda niimunslori 9 klasterds siniflosmisdir. Alinan naticolordon goriiniir ki, I, IV, V, VI, VII,
VIII, IX klasterlordo lokallagsan niimunalor genetik masafoco digor niimunslordon uzaq olmusdur
vo se¢ilmis bu nlimunslordon golocokds seleksiya programlarinda istifadosi mogsadsuygundur.
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NOTICO

1. Yumsaq bugdanin 34 sortunun (Azorbaycan, Tirkiys, Rusiya vo Avstriya mongali)
Bezostaya 1 sort markeri osasinda genetik analizi noticosindo gliadinkodlasdiran (Gld 1A, Gld
1B, Gld 1D, Gld 6A, Gld 6B, Gld 6D) lokuslarinda 43 molum allel komponentlor bloklar1 tasbit
edilmis (Gld 1A4, GId 1B1, GId 1B3, GId 1D1, Gld 1D3, Gld 6B9 vs s.) vo onlarin rastgomo
tezliyi (Gld 1A5- 29.5%, Gld 1A4- 26.5%, Gld 1A10- 11,7%, Gld 1B3- 47.1%, Gld 1B1- 23.5%,
Gld 1B6- 8.8%, Gld 1D1- 79.5%) miioyyan olunmusdur.

2. 130/32 T.aestivum L. yumsaq bugda niimunosinin donlorindo ehtiyat ziilallarinin
sintezino nozarat edon 1B xromosomunun qliadinkodlagdiran lokusunda (Gld 1B) 1 yeni Gld 1B
23 qliadin allel komponentlor bloku identifikasiya edilmisdir.

3. Qliadin ehtiyat ziilallar1 osasinda qurulmus dendroqramin analizinin naticalorine gors, 1-
ci klasterdo lokallasan Dagdas vo Topxana, 7-ci klasterdo qruplasan Fidan 98, Okingi-84
sortlarmin genetik mosafoca bir-birindon uzaq oldugu miioyyon edilmisdir.

4. Qliitenin ehtiyat ziilallar1 osasinda qurulmus dendroqram osas 9 klastero boliinmiisdiir.
Noaticolarin tohliline asason I, IV, V, VI, VII, VIII vo IX Kklasterlordo lokallasan niimunolorin
genetik mosafoco bir-birindon uzaq oldugu miiayyan edilmisdir ki, bu niimunslorden galacokds
seleksiya islorindo baglangic material kimi istifadosi mogsadouygundur.
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W3YYEHUE COPTOB MAT'KOM MIIEHUAIIBI (T. aestivum L.) HA OCHOBE BEJIKOBBIX
IF'EHETHUYECKUX MAPKEPOB

Axnep Kepumon , I'amsier Cagbiros, lllanaii Moparumona
Hncmumym ecenemuyeckux pecypcoe Munucmepcmsa Hayku u 00pazoeaHus
Asepbatioscanckou Pecnybnuku

B xone uccnenoBanus ObUT IPOBECH IEKTPOGOPETHUSCKUN aHATIM3 3aMaCHBIX OSTKOB INIMAaINMHA U
[JFOTCHHHA B 3¢pHaX 34 MECTHBIX M MHTPOAYLUPOBAHHBIX 00pa31I0B MSTKOM MIICHUIBI BHaa T.aestivum
L. Lempto mccienoBaHust OBUIO BBISIBJICHHE OJOKOB aJUIETbHBIX KOMITOHEHTOB TJIHAJHH-KOIUPYIOIIHX
nokycos (Gli 1A, Gli 1B, Gli 1D, Gli 6A, Gli 6B, Gli 6D) B 00pa3uax MSIKO# MIICHHUIIBI, a TAKKE
M3y4deHHE TeHETHYEeCKOro pOJCTBAa IIMAJMHA W TJIOTEHa Ha OCHOBE 3amacHbBIX OenkoB. B xoxme
UCCIIeIOBaHUs ObUTO BBIABICHO 43 M3BECTHBIX W | HOBBIM OJIOK aJUIENIBbHBIX KOMIOHEHTOB B JIOKyCaX,
KOAMPYIOIIUX TJIHANH, COPTOB MSATKOM MIICHUIIbI. BlIOK M3BECTHBIX aiuienbHbIXx KomrnoHeHToB Gld 1A4
ObIT MACHTH(UIMPOBAH B TJIHMAJAWH-KOJUPYIOIIEM JIOKYyCe XpOMOCOMBI 1A, KOTOpPBI KOHTpPOIUpPYET
CHHTE3 3allaCHbIX OENKOB B 3€pHE MSATKOW IIIEHWIBI copTa AnryHOamak. biokm aymrenbHbBIX
KOMIIOHEHTOB TJMaanHa Obutk uaeHtuduiuposanbl kak Gld 1B3 B mokyce Gld 1B, Gld 1D1 B nokyce
Gld 1D, Gld 6A9 B mokyce Gld 6A, Gld 6B9 B snokyce Gld 6B u Gld 6D1 B nokyce Gld 6D. Penxwuii
awtens Gld 1A16 6but naeHTHUIMPOBaH B JIOKyce, KoaupyromeM riuaaua Gld 1A, HoBoro obpasia
msirkoit mmenuipl 130/32-T.aestivum L., u Bruepsoie B jokyce Gld 1B Obut naeHTHGHIMPOBAH HOBBIH
010K ayutenbHBIX KomroHeHToB rmaauHa Gld 1B 23. Cawmblii BbicOKu# monumophu3M HaOogaics B
nokycax Gld 1A u Gld 1B, a camblit Hu3Kkmii noaumopdusm Hadmonancs B okyce Gld 1D. Taxxke Obuta
paccuuTaHa 4YacToTa OJOKOB QJUICNIBHBIX KOMIOHEHTOB IJIMAJMHAa B 3€PHAX MECTHBIX H
MHTPOJYIIMPOBAHHBIX COPTOB MSTKOW IIICHHIBI B MPOIeHTaX. YacTo BCTpeYaeMOCTH cpeau o0pasloB
OBLIM OIPEICNICHbI CICAYIOIMM 00pa3oM: OJIOK ajuienbHOro KommnoneHTa rauaguHa Gld 1AS cocraBun

118


http://www.darwinsoftware.org/

ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X1V(2025)

29,5%, Gld 1A4 - 26,5%, Gld 1B3 - 47,1%, GId 1B1 - 23,5%, Gld 1D1 - 79,5% u BHOBL BBISBJIEHHBII
ayutens Gld 1B23 - 3,0%. Jls u3y4eHus reHeTHYECKOro poICTBa 00pa3IoB MSTKOH MIICHHUIIBI HA OCHOBE
OelKOB 3amaca TJFOTEHA MCIONB30Bajach KOMIIBIOTEpHas mporpamma Darwin 6 u Obuia mocTpoeHa
nenaporpamma. Jlenaporpamma paszmeneHa Ha 9 ocHOBHbIX 4acTedl. HTpomyunpoBanusie copra Kammmo
u FOxka nokanu3oBanbl B knactepe |. 9T 06pasipl reHeTHUeCKH JaieKu OT APYTHX COPTOB.

Kniouesvie cnosa: msexas nuwenuya, 2nuaouH, 2iOMEHUH, ailelb, KOMNOHEHMHbI Ol0K, JOKYC,
UOeHMu@uKayusl.

STUDY OF BRAED WHEAT (T. aestivum L.) VARIETIES BASED ON PROTEIN GENETIC
MARKERS

Akbar Karimov*, Hamlet Sadigov, Shanay ibrahimova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

In the research work, electrophoretic analysis of gliadin and glutenin storage proteins was carried out
in the grains of 34 local and introduced bread wheat samples belonging to the species T.aestivum L. The
aim was to identify the allelic component blocks of the gliadin coding loci (Gli 1A, Gli 1B, Gli 1D, Gli
6A, Gli 6B, Gli 6D) in bread wheat samples, and to study the genetic affinity based on gliadin and
glutenin storage proteins. During the research, 43 known and 1 new allelic component blocks were
identified in the gliadin coding loci of bread wheat varieties. The known Gld 1A4 allelic component
block was identified in the gliadin coding locus of chromosome 1A, which controls the synthesis of
storage proteins in the grain of the Altunbashak bread wheat variety. Gld 1B3 at the Gld 1B locus, Gld
1D1 at the Gld 1D locus, Gld 6A9 at the Gld 6A locus, Gld 6B9 at the Gld 6B locus and Gld 6D1 at the
Gld 6D locus were identified. A rare allele, Gld 1A16, was identified for the first time at the Gld 1A
gliadin coding locus of the new bread wheat sample 130/32-T.aestivum L., and a new GIld 1B 23 gliadin
allelic component block was identified at the Gld 1B locus. The highest polymorphism was observed at
the Gld 1A and GId 1B loci, and the lowest polymorphism was observed at the Gld 1D locus. The
frequency of gliadin allelic component blocks in grains of local and introduced bread wheat varieties was
also calculated in percentage. The frequencies of occurrence among the samples were determined as
follows: Gld 1A5 gliadin allelic component block 29.5%, Gld 1A4- 26.5%, Gld 1B3- 47.1%, GId 1B1-
23.5%, Gld 1D1- 79.5% and the newly identified Gld 1B23 allele- 3.0%. To study the genetic affinity of
bread wheat samples based on gluten storage proteins, the Darwin 6 computer program was used and a
dendrogram was constructed. The dendrogram was divided into 9 main parts. The introduced Callio and
Yuka varieties were localized in cluster I. These samples were genetically distant from other varieties.

Keywords: bread wheat, gliadin, glutenin, allele, component block, locus, identification.
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QARGIDALI SORTNUMUNOLORINDO DONIN KEYFiYYOT
GOSTORICILORI

ROHILO ISGONDOROVA*, AYTON MUSAYEVA, HAMLET SADIQOV

Azarbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq
pr, 155
rahileisgenderova@gmail.com

Mogaloda Genetik Ehtiyatlar Institutunun Genbankinda toplanmus qargidah kolleksiyasinin
sortnimunalarinda biomorfoloji va biokimyavi gostaricilar giymatlondirilmisdir. Danda ziilahn,
yagin, triptofan vo lizin amin tursularimin, nomliyin va killn faizlo miqdar1 tayin edilmisdir.
Oyranilan niimunalards asas gida maddasi kimi, ziilahn miqdar1 5.3-12.1% arasinda doyismisdir.
on asagr gostarici KF-65 nimunasinds (5.3%); an yuksak zilal gostaricisi iss KF-67 disvari
(12.1%), KF-66 (10.3%) sortniimunalarinda, vo Omoar sortunda (10,0%) olmusdur. Yagin migdar
2.4 - 6.7% arasinda dayismisdir. On asag1 gostarici EHM-487 sort niimunasinda (2.4%), an yuksak
yag gostaricisi iss Omor sortunda (6.7%) olmusdur. Triptofamn migdar 50-90 mq (100 gr-da
mg-la) intervalinda olmus va minimum gostarici KF-57 nimunasinda - 50 mq, maksimum gdstarici
isa KF-57, KF-65 niimunalarinda (90mq) olmusdur. Qargidah niimunalarinda lizinin migdar1 70mq
(KF- 57, UGSH 489, Hac1 36 ) - 130mq (KF-58, Omar ) diapozonunda dayismisdir. Danda namlik
8.1-12.5%, mineral maddalorin miqdari 1,1 — 1,4% arasinda giymotlor almusdir.

Oyranilon qargidall niimunalarinds qica va danlorin texnoloji analizi aparilmisdir. Alinan
naticalara asasan Poari Qalasi, Hac1 36 sortlarinda, UGSH 489, EHM 487, KF-67, EHM 486
sortnimunalarinda qi¢ca va 1 qicada olan danlarin ¢akisi 230 — 280q arasinda olmusdur. Qi¢cadan
don ¢iximu 74,6 — 83,6% taskil etmisdir. Bu baximdan EHM 486 sortniimunasini daha mahsuldar
hesab etmak olar. Qi¢alarin uzunlugu 14,5 — 27,0sm, ¢akisi 14,0 — 62,6q arasinda doayismisdir. 1000
danin kiitlasina géra minimal gostarici Omar sortuna (118q) vo KF — 58 (129,3q) sortniimunasina
maxsus olmusdur. 9ksar nimunalardas 1000 danin kitlesi 200g-dan ¢ox olmusdur.

Yiksak gostaricilora malik gargidah niimunalarinin uygun tasarrufatlarda va seleksiya
proseslarinda istifadasi tovsiya olunur.

Acgar sozlar: gargidali, lizin, triptofan, ziilal, namlik, kil

GIRIS

Qargidali kond tosarriifati bitkilori arasinda genis yayilan, diinyanin 110 mln ha-dan ¢ox
orazilorinda okilon va universal istifadoys malik olan bir bitkidir (bynaeikoBa M.A., 2014).
Qargidali Yer tiziindo an gadim bitkilordan biri hesab olunur vo arzaq taxillari arasinda bugda vo
diyudon sonra 3-cii yeri tutur. Hazirda diinya {lizro toplanan gqargidalinin 20-25% qida
sonayesinds istifado olunur (Bosuanckas, 2016). Qargidali yiiksok mohsuldarliga vo universal
istifadoyo malikdir: qargidali doni, ¢Oroyin, nisastanmn, qida yaglarmin, sorbatin, usaq
yemoklorinin, silosun vo yasil heyvani qidalarin hazirlanmasinda, spirt sonayesinds, tibbi vo
kosmetik sonayeds genis istifado olunur (Illa3z30, 2011; Axusipos, 2020; Ky3smenkosa, 2012;
[Itanyaes, 2007).

Qargidalinin spirtdo holl olan ziilali- zeinlor son illordo mixtslif kommersiya mogsadli
plastmaslara alternativ toskil edir va tibbi va gida sonayesinds onun gaysaglama gabiliyystindon
genis istifado olunur.

Qargidalinin doni 70%-dok nisasta, 7%-dok yaglar, riiseymi doymamis yag tursulari,
tokoferol, fitin, lesitin, provitamin D, vitamin K, tiamin, riboflavin, fol tursusu vo s. kimi
fizioloji aktiv maddalorls zengindir (Axuspos, 2020). VIR-in verdiyi molumata géro qargidali
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doninin endosperminds 10-12%, riiseyminds 20%-dok ziilal olmagqla, imumi proteinin miqdari
4,9 — 23,6% toskil edir.

Qargidali sortlarinda donin keyfiyyot gostaricilorinin dyronilmasi emal sonayesi Ugln
giymatli qida xususiyyatlorina malik genotiplorin askar edilmasi vo bu istigamotds seleksiyanin
aparilmasma xidmat edir.

Yuxarida deyilonlori nozoro alaraq, hazirki todqigat isinin mogsadi donin biokimyavi vo
texnoloji gostaricilorine gora an yiksak gida doayarino malik nimunalorin mioyyan edilmasi
olmusdur.

MATERIAL VO METODLAR

Todgigatda Genetik Ehtiyatlar Institutunun nozdinds foaliyyat gostoron Milli Genbankdan
gotiiriilmiis 25 qargidali kolleksiya niimunasinin toxumlarinda timumi azotun miqdar1 Kjeltek
TMS8200 FOSS markali AUTO Distillation Unit cihazinda modifikasiya olunmus Keldal Gsulu
ilo toyin edilmisdir.

Triptofanin miqdar1 Yermakov — Yaros lsulu (Epmakos, fpom1, 1969), lizinin miqdari
Yermakov usulu ilo (EpmakoB,1972) toyin edilmisdir. Yag analizi Sokslet aparatinda
apartlmisdir. Bunun {igiin har nimunadan 2dafo misyyan miqdarda ¢oki gotirmokls, 12 saat
hidroliz olunmusdur. Hor saatdan bir aparat 3-4 dofs efirlo dolub-bosalmaqla, yuyulmusdur.
Sonra 100-106° C temperaturda termostatda daimi ¢oki alinana qodor qurudulmus vo yagm faizi
toyin edilmigdir.

Doyiilmiis donlor bukslora yerlosdirilorak, sabit ¢oki alinanadok termostatda qurudulmus va
kiilin migdarm1 toyin etmok Ugln tigellordo (farfor fincanlarda) stabil ¢oki alinanadok
yandirilmigdir.

NOTICOLOR VO ONLARIN MUZAKIR9SI

Tadqigat tiglin se¢ilmis donlora vizual baxis kegirilmis vo onlarin tam dolu oldugu tasbit
edilmisdir.

Qeyd etmok lazimdir ki, qargidali insan vo heyvan organizmi g¢tin ziilal manbayidir va gida
sonayesinds ¢Orokbisirma Vo gonnadi mohsullarinin hazirlanmasinda genis istifads olunur.

Qargidali niimunalorinds tayin edilon biokimyoavi gostaricilor Codval 1-do verilmisdir. Bizim
tadqiqat isindo analiz olunmus niimunalords ziilalin migdar1 5.3-12.1% arasinda doyismisdir. On
asag1 gostorici KF-65 nimunoasinds  (5.3% ), an yiksok zllal gostoricisi iso  KF-67 digvari
(12.1%), KF-66 (10.3%) sortnimunslorinds vo Omor (10%) sortunda toyin edilmisdir. Digor
qargidali niimunalarinds ziilalin migdar1 maksimal gostariciya nisbaton 46,0 — 20,0% forq toskil
etmisdir. Sazonova I.A. vo homkarlarinin apardig: tadqiqat isinds gargidali sort niimunalorinda
ziilahn migdarmin 9,11 — 11,53% arasinda doyigsmosi hagda molumat verilmisdir (Ca3onoga,
2021).

Zongin ziilal ehtiyat1 ilo yanasi, qargidali donlorindo miloyyon miqdarda yag ehtiyati da
movcuddur. Muxtalif tadqiqat islorinin naticalorina asason, qargidali doninds 4,0 — 8,0% yag
toplanir vo bu sobabdon hom mualicavi cohotdon, hom do usaq qidasi tiglin shamiyyatlidir
(CazonoBa, 2021, Hukonaes, 2018). Qargidali yagi biitiin hiiceyro membranlarmmm torkibino
daxil olan fosfolipidlorlo do zongindir. Bu da onun giymatli arzag mohsulu olmasini bir daha
stibut edir.

Tadqiq etdiyimiz gargidali niimunalorinds yagin miqdari 2.4 - 6.7% arasinda doyismisdir.

On asag1 gostorici EHM-487 sort nimunasinds (2.4%), on yiilksok yag gostoricisi iso Omor
sortunda (6.7%) olmusdur. KF-60 disvari sortnimunasinds yag ehtiyati 5.2%, KF-58 vo UGSH
490 sortnimunalorinin har ikisinde 5.4% olmusdur. Digor numunoslords yag gostoricisi
maksimuma nozaron 28,0 — 42,0% forglonmisdir.

Triptofan (TRP) organizm tarofindon istehsal olunmayan 8 osas amin tursusundan biridir.
Buna gora do triptofan protein qidalarindan vo ya slavalordon alinmalidir. Triptofan serotoninin
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(xosbaxtlik hormonu) salafidir, organizmds niasin (vitamin B3) vo melatonino cevrilir. ilkin
aragdirmalar gostorir Ki, triptofan gobulunun artirilmasi insan ohvalinin yaxsi olmasini tomin
edir. Tovsiys olunan dozanin asilmasi saglamliq problemlarina sabab ola bilacoyindon doza
tovsiyalorina amal edilmasi vacibdir ( https://b-apteka.ru/articles/I-triptofan).

Apardigimiz todqiqat isindo triptofanin miqdar1 50-90 mg (100 gr-da mg-la) arasinda
doyisir. On asagi gostaricilor KF-57 nlimunasinds - 50 mqg, KF-60, KF-64, KF-66, 487, UGSH
490 numunalorinds (60 mq), an ylksok gostorici iso KF-57, KF-65 nimunoalorinds (90mq)
olmusdur.

L-lizin amin tursusu biitiin ziilallarin asas tarkib hissasidir, bltin organ va sistemlarin normal
foaliyysti Uguin vacib olan U¢ on vacib amin tursusundan biridir. Bununla bels, organizm 6zl
lizin istehsal etmir, xaricdon gobul edir. Bodonds lizin ehtiyatlar1 miintozom olarag, tomin
olunmazsa, toxumalarin boylimasi Vo borpast longiyar, stimiklor vo qigirdaglar giiclorini,
oynaglar harokatliliyini itiror, qgan damarlar1 zaifloyar, ferment vo hormonlarin soviyyasi asagi
diisor. Lizin normal saviyyado, digor vasitolorlo birlikds, damar vo ozoalo-skelet sistemi
problemlorinin inkigaf riskini ohomiyyatli dorocods azaldir: siimiikk kovrokliyinoe vo gan
damarlarinda aterosklerotik doyisikliklors qarst miidafioni artirr.

Todqiq edilon gqargidali niimunalorinds lizinin migdar: 70-130mg (100g-da mg-la) arasinda
doyismisdir. On asagi gostarici KF- 57, UGSH 489 niimunalarinds, Hac1 36  sortunda- 70 mq,
on yiiksok gostarici isa KF-58 niimunasinda vo Omor  sortunda -130 mq olmusdur.

Nomlik saviyyasi 16%-don ¢ox olmadiqda, taxil cardaq altinda vo ya anbarda 3,5 m
hiindirlikds toplu olaraq saxlanilir; saxlama yerinds ventilyasiya kanallar1 varsa, hiindiirliyii 3
m-o godor olan anbarda nomliyi 16-18% olan qargidali saxlana bilar.

Yigilmis taxilin keyfiyyatinin mixtalif gostoricilori arasinda riitubatliliyi an mihimlardan
biridir. Sabab suyun mikroorganizmlarin faaliyyatinin intensivliyins birbasa tosir etmasidir, ona
g0Ora da donin namliyi gobul prosesinds darhal mioyyan edilir. Rltubst saviyyasi taxilin no qodar
gida ehtiva etdiyini vo emal vo ya saxlama U¢iin na doracads uygun oldugunu miiayyan edir.
Haddindan artiq nomlik clicormo, tonoffiis, siskinlik, fermentlorin aktivlosmasi, biopolimerlarin
pargalanmasi kimi fizioloji va fiziki-kimyavi proseslori aktivlosdiran katalizatordur.

Taxilda homiso miioyyon miqdarda nomlik olur. Miixtolif mohsullar iigiin forqli faiz
gostaricilori miioyyan edilir. Masoalon, arpa, ¢covdar vo ya bugda iigiin nomlik miivafiq olaraq,
14%-o qgodor, bazi paxlalilar iiglin bu gdostaricilor bir qodar yiiksok, yagh bitkilor iigiin iso bir
qador asagidir. Xiisusilo, quru glinobaxan toxumlari 7% -don ¢ox olmayan nom ehtiva edir. Quru
qargidali donindo nomlik 16%-don asagi olmalhidir (https://b-apteka., https://elamed.com,
https://eltemiks-agro.ru, Illekuxaues, 2016).

Todqiq edilon gargidali niimunslorinds nomlik 8.1-12.5% arasinda doyismisdir. KF-67
nimunasinds 8.1%, KF-63 nimunasinds 12.5% olmusdur.

Qargidali yandirildigdan sonra alds edilon kiilds Cu, Mn, Al, Co, Fe kimi mineral maddalor
va mikroelementlor oldugu igiin kiiliin migdarmin tayini ¢ox énamlidir. Bu sababdon qargidali
mineral maddslorin ¢atismazligi olan insanlara gida mohsulu kimi tovsiys olunur. Aldigimiz
noticaloro osasan, tocriibo variantlarinda kiilin miqdar1 1.1-1.4% arasinda  doyismisdir.
Tacriibads istirak edon qargidali niimunalorindan torkibinds daha ¢ox mineral madds Pori Qalasi
sortunda, EHM-486, EHM-487, A-11, KF-55, KF-56, KF-58, KF-67 nimunalorindo (kilin
miqdar1 1,4%) olmusdur. KF-59 (kiilin miqdar1 -1.1%) nimuneasi kiilin migdarina goéra
minimum natico gostormisdir. Sazonova vo homkarlarmin verdiyi malumata goro Saratovda
yetisdirilon gargidali nimunalorinds kiiliin migdar1 1.32 — 1.79% intervalinda doyismisdir.
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Cadval 1.
Qargidali niimunalorindo biokimyavi gostaricilor
S/S Kataloq Zulal, Yag, Triptofan, Lizin, Nomlik, % | Kuil,
némrasi (Nx6.25) %-lo | %-lo 100 gr-da | 100 gr-da (%)
mg-la mg-la

1 Pari galasi 9,1 4.8 80 80 12,4 1,4

2 | IAF-40 7,4 4,6 60 100 10,2 13

3 | Haci136 6,5 3,8 80 70 11,1 13

4 | Omor 10,0 6,7 60 130 8,8 13

5 | UGSH 489 7,9 4,3 90 70 12,0 13

6 | UGSH 490 7,3 5,4 60 80 9,1 1.2

7 | EHM 486 8,0 4,1 80 100 10,7 14

8 | EHM 487 8,7 2,4 60 120 10,4 14

9 | EHM 488 8,1 3,9 70 80 10,0 1,2

10 |Al11 9,7 3,5 60 100 10,3 14
11 | KF-55 8,6 4.4 70 110 9,5 14
12 | KF-56 8,5 5,1 70 100 9,5 14
13 | KF-57 7,2 3,8 90 70 10,6 1,3
14 | KF-58 9,6 5.4 80 130 10,7 14
15 | KF-59 9,5 4,1 80 70 12,0 11
16 | KF-60 6,8 5,2 60 120 11,1 13
17 | KF-61 8,2 3,4 80 100 9,6 14
18 | KF-62 7,2 3,6 70 110 11,9 1.2
19 | KF-63 8,8 3,5 80 90 12,5 1,3
20 | KF-64 8,0 3,2 60 120 11,6 1,3
21 | KE-65 53 3,4 90 100 11.6 13
221 | KF-66 9,3 3,2 60 80 9,6 1,2
23 | KF-67 12,1 4,2 50 110 8,1 14
24 | Mirvari 18 7,1 3,7 70 100 11,4 1,3
25 | Zagatala 380/19 8,3 45 80 110 11,6 1,3

Todqig edilon qargidali sortniimunslorinds qica vo danlorin biomorfoloji, texnoloji analizi
apartlmisdir. Alman noticalor cadval 2-do verilmisdir. Poari qalasi vo Haci sortlari, UGSH 489,
EHM 487, KF-67, EHM 486 nlimunslarinds qiga vo 1 qigada olan doanlorin ¢okisi 230 — 280 q
arasinda doyismisdir. Don ¢xim1 74,6 — 83,6% toskil etmisdir. Bu baximdan EHM 486 niimunasini
daha mohsuldar hesab etmoak olar. Qigalarin uzunlugu 14,5 — 27 sm, ¢okisi 14,0 — 62,6 q arasinda
doyismisdir.1000 donin kutlasina géro minimal gostoricilor Omor (118 q) sortuna vo KF — 58 (129,3 q)
sortnimunasine moaxsus olmusdur. ©ksar nimunalarda 1000 donin kiitlasi 200 g-dan ¢ox olmusdur.

Cadval 2.
Qargidal niimunalorinda biomorfoloji gostoricilor
Ndmunalarin Qicamn 1 qigada olan Qicanin Qicanin 1000 danin
adi danly danin ¢akisi, uzunlugu, | cakisi, (q) kitlesi, (q)
Ne birlikda Q) (sm)
cakisi(q)
1 | Pari qalasi 250,0 187.4 24,0 62.6 290
2 | IAF-40 175 128.0 22.0 47.0 190
3 | Haci136 230 171.7 24.5 58.3 226
4 | Omor 116 87.6 19 28.4 118
5 | UGSH 489 270 221.7 22 48.3 252
6 | UGSH 490 93,5 78.5 17 15.0 248
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7 | EHM 486 240 183,0 25 57,0 231
8 | EHM 487 260 217.3 23 42.7 317
9 | EHM 488 188 146.5 20 41.5 283,0
10 | A1l 193 155.8 24 37.2 223.6
11 | KF-55 162.5 132.9 23.5 29.6 198.5
12 | KF-56 118.6 92.4 17 26.2 201.8
13 | KF-57 184 142 22 42 286.8
14 | KF-58 60.6 44.5 16.5 16.1 129.3
15 | KF-59 88.2 72.2 15 16 175.2
16 | KF-60 84.5 66.4 17 18.1 242.7
17 | KF-61 146.5 111.3 20 35.2 291.4
18 | KF-62 84.6 69.1 14.5 15.5 161.8
19 | KF-63 172.4 131.7 22 40.7 182
20 | KF-64 122.6 101.6 17 21 265.3
21 | KF-65 171.2 149.4 19 21.8 237.3
22 | KF-66 63.6 49.6 17 14 146.1
23 | KF-67 89,0 70,4 18,0 18,6 134.6
24 | Mirvari 18 199.1 154.5 22 44.6 234
25 | Zagatala 142.8 113.6 22 29.2 214
380/19
NOTICO

Toadqiqatin naticalori gostordi ki, disvari sokarli vo partlayan niimunalor yiksok biokimyovi
gostoriciloro  malikdirlor vo qargidali donlorinin giymotli qida mohsulu kimi istifadssi
moqsadouygundur. Kolleksiya niimunalori arasinda ziilalin maksimum miqdarma gors (12,1%)
KF-67 qargidali sortniimunosi, yagm yiiksok gostaricisina gora (6,7%) Omor sortu, triptofan
amin tursusunun miqdarina gora (90 mg) KF — 65 sortniimunasi, lizin amin tursusunun
miqdarma géro (130 mg) Omeor sortu vo KF — 58 sortniimunasi forglonmislor. Donin nomliyi
8.1-12.5%, mineral maddalorin miqdar1 1,1 — 1,4% arasinda doyismisdir.

Yiksok gostoriciloro malik nimunoalorin uygun tasarrufatlarda vo seleksiya proseslorinds
istifadasi tovsiys olunur.
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EVALUATION OF MAIZE VARIETIES BASED ON GRAIN QUALITY INDICATORS

Rahila Iskandarova’, Ayten Musayeva, Hamlet Sadigov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The improvement of maize (Zea mays L.) requires the identification of accessions and varieties with

superior biochemical and biomorphological traits. The present study evaluated maize accessions and
varieties conserved in the National Genebank of the Genetic Resources Institute.
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Biochemical analyses were conducted to determine the content of protein, fat, amino acids
(tryptophan and lysine), moisture, and ash. In addition, technological parameters of ears and grains were
assessed, including cob length, cob weight, and 1000-kernel weight.

Protein content in the studied samples ranged from 5.3% (KF-65) to 12.1% (dent corn KF-67). High
values were also observed in KF-66 (10.3%) and in the variety Omer (10%). Fat content varied between
2.4% (EHM-487) and 6.7% (Omer). Tryptophan levels ranged from 50 mg/100 g (KF-57) to 90 mg/100 g
(KF-57, KF-65), while lysine content ranged from 70 mg (KF-57, UGSH-489, Haji 36) to 130 mg (KF-
58, Omer). Grain moisture content was 8.1%-12.5%, and ash content 1.1%-1.4%. Cob weight, including
husks and grains, ranged from 230 to 280 g in Pari Galasi, Haji 36, UGSH-489, EHM-487, KF-67, and
EHM-486, with EHM-486 showing comparatively higher productivity. Ear length varied from 14.5 to 27
cm, ear weight from 14.0 to 62.6 g, and 1000-kernel weight from 118 g (Omer) to 129.3 g (KF-58). Most
samples exceeded 200 g in 1000-kernel weight.

Significant variation was observed among maize accessions and varieties in both biochemical
composition and technological traits. Accessions and varieties with superior performance, particularly
EHM-486, KF-67, and Omer, are recommended for use in farming systems and breeding programs.

Keywords: maize, lizin, tryptophan, protein, moisture, ash

OLEHKA COPTOOBPA3LHOB KYKYPY3bI 110 IOKA3ATEJISIM KAYECTBA 3EPHA

Paxunsa UckanaepoBa, Aiiten MycaeBa, 'amiieT Caabiro
Hncmumym cenemuueckux pecypcod Munucmepcmea HayKu u 00pazosanus
Aszepbatiosxcanckoti Pecnyonuxu

B cratbe naHbl pe3ynbTaThl OIeHKH OHOMOP(OIOrHYECKHX W OMOXMMHYECKUX TMOKa3aTelell 3epHa
KOJUICKIIMOHHBIX COPTOO0Pa3oB KyKypy3bl, coOpaHHBIX B HarumonansHoM ['enOanke npu UHCTHTYTE
TeHEeTHYeCKHX pecypcoB. OmpeneneHo MpOIEHTHOE CoAepKaHue Oenka, KHpa, aMHHOKHUCIIOT-
TpuntodaHa W JHM3WHA, BIard W 300bl B 3epHax. Conepkanue Oenka, KaK OCHOBHOI'O MHUTATEIHHOTO
BEIIIeCTBa, B MCCIIEOBAHHBIX 00pasiax BapbupoBaio B mpeaenax 5,3—12,1%. CaMblii HU3KHUil TOKa3aTenb
BhIsIBIIeH y oOpasia KF -65 (5,3%). HaubGomsinee comepskanne Oelnka BBISBIEHO y copraobpasmax KF -67
3y6oBuanbiit (12,1%), KF -66 (10,3%) u copra Omer (10%), Toraa Kak cojpepkaHue )upa BapbHPOBAIIO
ot 2,4 1o 6,7%. CambIii HU3KHIA TOKa3aTenb Obl1 y copraodpasna EHM - 487 (2,4%), a camblit BRICOKUHT
mokaszatens macia — y copta Omer (6,7%). KonmmuectBo Tpuntodana Haxoaminock B npenenax 50-90 mr
(Mr/100 1), mpu >TOM MHUHHMAJIBHBIN TOKa3ateiah coctaBmil 50 mr B oopasne KF -57, a MakcumaibHBIC
mokazatenu — 90 mr B obpasmax KF -57 u KF -65. KomndectBo nm3nHa y COPTOB M copTaoOpasmax
KyKypy3sl BapsupoBaio ot 70 mr (KF-57, UGSH 489, Haji 36) mo 130 mr (KF-58, Omer). Bnaxxaocts
3epHa coctaBisuia 8,1-12,5%, conepxanue MuHepaibHbIX BemiecTs — 1,1-1,4%.

IIpoBeneH TEXHONOTMYECKUI aHANU3 MOYaTKOB M 3€PEH H3y4aeMbIX COPTOB W COpTaodpasmax
KyKypy3bl. COrTacHO MONYYCHHBIM pe3yJibTaTaM, 00Ias Macca MovaTka M 3¢peH C MOYaTKOM Yy COpPTOB
u coproobpasiax Pari Galasi, UGSH 489, EHM 487, KF-67, Haji 36 u EHM 486 mensmch B mpenenax
230 - 280 r. Bemxon 3epra coctaBuna 74,6 — 83,6%. C atoit Touku 3peHus coproodpazernr EHM 486
MOXKHO CUHTaTh Ooiee MpOAyKTUBHEIM. J[rHa modaTkoB konebamack oT 14,5 mo 27 cm, a Bec — ot 14,0
no 62,6 r. MunumaneHbie mokaszarenu o macce 1000 3epen mmenu copta Omer (118 1) u KF  — 58
(129,3 r). B 6ompmmHCTBE 00pa3ioB Macca 1000 3epen cocrapmsita 6oiee 200 r.

PexoMenyercss UCMONB30BaTh COPTA M COPTOOOPA3Ibl KYKYpPY3bl C BBICOKHUMH TIOKA3aTEISIMH B
COOTBETCTBYIOIIUX XO3SHCTBAX U B CENCKIIHH.

Knwoueswie cnosa: kykypysa, 1usun, mpunmogan, 6enox, 1ax)CHOCMb, 3014

Capa taqdim etmisdir: Sevinc Maommadova, b.ii.f.d., dosent
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TECHNOLOGY FOR EXTRACTING MEDICIiNAL NANOPARTICLES
FROM EXTRACTS OF MEDICINAL PLANTS FOUND iN AZERBAIJANI
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Metal-based nanoparticles Ag and Fe nanoparticles were prepared using a green synthesis
method involving AgNOs; and FeCl; salts, aqueous extract, and homogenate of medicinal plants
Melissa officinalis L. and flowers Eleaegnus caspica E. The properties of the nanoparticles were
characterized using SEM, UV-Vis, XRD, and FTIR methods. UV-Vis spectroscopy confirmed the
formation of drug nanoparticles as evidenced by distinct surface plasmon resonance bands between
300 - 450 nm. Medicinal plants contain terpenes , phenolic components, volatile compounds,
phenols, etc. These components play an important role in the synthesis of nanoparticles as reducing
and stabilizing agents, thus contributing to their transformation into drug nanoparticles. The size,
shape, and quantity of drug nanoparticles were found to depend on the dosage, extraction time, and
stabilization time. SEM images showed different shapes, sizes, and morphologies of nanoparticles
based on the type of aqueous extract used. Drug nanoparticles obtained from the aqueous extract
and homogenate were characterized as spherical particles with diameters between 10 and 80 nm, as
well as other shapes. XRD analysis showed that nanoparticles formed as a result of the reduction of
silver and iron ions using the aqueous extract had a crystalline nature. The functional groups of the
aqueous extract involved in the synthesis and stabilization of nanoparticles were studied by FTIR.
The functional groups OH and CO of plant extracts play a dual role as reducing and stabilizing
agents of nanoparticles.

Keywords: nanobiotechnology, medicinal plants, extracts, drug nanoparticles, silver, iron
nanoparticles.

INTRODUCTION

The flora of Azerbaijan is rich in medicinal plants. According to data provided by the
Institute of Botany, 1547 species (37%) out of 4500 species of these plants are recognized as
medicinal plants. Currently, 1161 types of them are used in folk medicine. 525 species have been
tested and proposed as drugs in pharmacology. Among the medicinal plants of our flora, more
than 25 species of wild rose and alder have been considered official medicinal plants. The use of
medicinal plants is due to the presence of biologically active molecules with pharmacological
properties. These biologically active molecules, called secondary metabolites, alkaloids,
glucosides, saponins, vaccines, essential oils, bitter substances, mucus, vitamins, resins, and
phytoncides are present in different amounts depending on the type of plants and the organ from
which they are collected ( Ahmadov et al., 2024)

The biologically active compounds contained in extracts prepared from medicinal plants are
relatively unstable, have a pungent odor, have low water solubility, and are quickly destroyed
during processing and storage. To overcome these shortcomings, nanoencapsulation of
medicinal extracts is being developed as one of the important areas of modern nanomedicine
production. Experiments have shown that encapsulating extracts at the nanoscale greatly
enhances their biological activity. They are able to penetrate skin cells more rapidly (2 times
faster) and it has been observed that 80% of nanoparticles remain in the epidermis for an
extended period. Encapsulation of medicinal extracts into nanoparticles can significantly reduce
the required dosage, prevent cytotoxicity, protect the body from side effects, and ultimately
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minimize the excessive consumption of plant resources (Jeong et al., 2009). Experiments have
demonstrated that using nanoscale forms of medicinal plant extracts can greatly enhance their
effectiveness. For instance, the biological activity of nanoscale encapsulated extracts of Centella
asiatica L. is notably higher compared to traditional extracts. These nanocapsules can penetrate
skin cells at a faster rate (2 times faster) and around 80% of them have been observed to remain
in the epidermis for an extended period (Tao and Desai, 2003). Nano-encapsulation of medicinal
plant extracts will simplify the isolation of the main active compound they contain, increase their
economic efficiency, and conserve resources.

The second method for obtaining nanodrugs involves functionalizing the surface of
synthesized nanoparticles to create nanodrugs. To achieve this, nanoparticles synthesized
through physical, chemical, and biological methods are first coated with protein molecules.
Subsequently, drug molecules and target-recognizing sensor molecules are attached to this
protein coating. This process, often referred to as surface modification or conjugation, can
enhance drug delivery by improving the solubility, biocompatibility, and targeting of nanodrugs.

The initial step in surface modification of nanoparticles involves adding an organic
functional group (e.g., R-NH2, R-COOQOH, etc.) necessary for binding biological molecules. For
this purpose, it is recommended to use homo- or hetero-bifunctional cross-linkers. Amino silanes
with an amine group are commonly used linkers for silica nanoparticles, while SH or -NH2
groups are effective cross-linkers for gold nanoparticles due to their ability to form covalent
bonds with the surface of the nanoparticles (Banihashem et al., 2020) Bifunctional linkers of
thio-carboxylic acids have functional groups at one end that can be used to bind ligands (Chen et
al.,2016). The nanoparticles obtained through this method act as drug carriers.

The third method we propose for obtaining nanomedicines is through direct synthesis of
nanoparticles in extracts of medicinal plants. Biogenic synthesis, also known as green synthesis,
is a method of producing nanoparticles using biological materials such as plants, fungi, bacteria,
algae, or their extracts. These biological materials act as reducing and stabilizing agents by
converting metal ions into nanoparticles without the need for harsh chemicals or high
temperatures. When nanoparticles are synthesized in extracts of medicinal plants, there is a high
probability of biologically active molecules (drugs) contained in the extract attaching to their
surface. This attachment of specific drug-active molecules to the surface of nanoparticles creates
the possibility of their use as nanomedicines. During the synthesis of nanoparticles in plant
extracts it is also possible to subsequently attach other molecules to the surface of the formed
nanoparticles.

To implement the production of nanomedicines using the third method we proposed, extracts
prepared from the leaves of Melissa officinalis and the flowers of the Eleagnus caspica E,
medicinal plants, are utilized

MATERIALS AND METHODS

Plants. In modern nanobiotechnological experiments, the widespread medicinal plant
Melissa officinalis in the flora of Azerbaijan is in the spotlight due to its rich pharmacopoeial
composition and a number of important medicinal properties. This plant has been used in folk
medicine since ancient times due to its rich biologically active molecules. Melissa officinalis has
been found to contain terpenes (monoterpenes, triterpenes, and sesquiterpenes), phenolic
components (phenolic acid, tannins, and flavonoids) (Allahverdiyev et.al., 2004; Moradkhani
et.al. 2010). The main components of the plant have been identified as volatile compounds
(geranial, neral, citronellal and geraniol), triterpenes (urosylic acid, oleanolic acid) and phenols
(cis and trans Ra isomers, caffeic acid derivatives, luteolin, naringin, hesperdin) (Argyropoulos
and Muller, 2014; Ibragic et al., 2014). Luteolin 3'-O- 3-D- glucuronide is considered the main
flavonoid in Melissa officinalis (Heitz et al., 2000). The plant also contains flavonols such as

128



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X1V(2025)

catechin, epicatechin and rutin (Patora & Klimek, 2002), and compounds such as holocellulose
and lignin (Ashori et al., 2011)

b STy " |
Figure 1. Medicinal plant Melissa officinalis (A), flower (B), dry leaves (C), extract (D), solution of Ag
nanoparticles synthesized in its extract (E)

Elaeagnus caspica is an endemic plant of the Caucasus region. It is found on the banks of
rivers flowing into the Caspian Sea, on the banks of the Sulak River in Dagestan, on the
Absheron Peninsula, in the Shirvan and Mughan plains (Brezhnev & Korovina, 1981). The fruit,
stem, and leaves of the plant are used for various purposes, in the food industry, for the
production of resins, and as ornamental trees. Elaeagnus caspica trees are used in the
establishment of forest belts to prevent wind and flood erosion. Elaeagnus caspica is a close
relative of Elaeagnus angustifolia L.

In folk medicine, preparations made from the fruits or flowers of Elaeagnus angustifolia are
used to treat amoebic dysentery, nausea, vomiting, jaundice, asthma, and flatulence (Wang et al.,
2006). Infusions of the fruits are used in traditional medicine as an analgesic to reduce pain in
patients with rheumatoid arthritis, and the flowers are used to treat tetanus (Husseinzadeh et al.,
2003).

"
» .(Agg' =

Figure 2. Elaeagnus caspica tree (A), flower (B), dried flowers (C), extract (D), solution of Ag
nanoparticles synthesized in its extract (E)

The green synthesis methods. To synthesize Ag and Fe nanoparticles, an aqueous extract
was prepared from the dried leaves of Melissa officinalis, flowers of Elaeagnus caspica, and a
homogenate from fresh Melissa leaves. To make the aqueous extract, 1 g of dried Melissa leaves
and 1 g of Elaeagnus flowers were steeped in 100 ml of distilled water for 10 minutes at 80°C.
To create the homogenate, 1 g of fresh leaves was used to extract the juice, which was then
mixed with 50 mL of distilled water. The resulting mixture was centrifuged for 10 minutes, and
the sediment was discarded. The technology of of Ag and Fe nanoparticles synthesis was
developed by thermal method by taking 50 ml of 5.10M solution of AgNOs and FeSO; salts
and adding a certain amount of medicinal plant extracts dropwise in the range of 70-80°C in a
heating magnetic stirrer. After adding the extract, the heater is turned off and the solution is
processed in a magnetic stirrer for 30 minutes. The change in color of the solution indicated the
initial synthesis of Ag and Fe nanoparticles. Experimentally, the optimal dose of extract for the
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thermal synthesis of Ag nanoparticles, and the optimal dose of extract and the optimal value of
sonication time for the sonication method were determined.

UV-Visible Spectroscopy . The spectral analysis of the Melissa officinalis extract and the
solution for both the formation and stability of the nanoparticles were monitored using UV-VIS
spectrometry. A SPECORD 210 Plus UV-VIS Spectrometer was used in the wavelength range
of 250 - 600 nm for silver nanoparticles. UV-vis spectroscopy is a convenient method for
identifying of certain classes of compounds in transparent liquids and biological mixtures. Its
advantage lies in its ability to be used for quantitative analysis, as aromatic molecules are strong
chromophores in the UV range. Therefore, biologically active molecules can be identified using
UV-vis spectroscopy based on their absorption spectra. UV-Vis spectroscopy is also utilized to
determine the total phenolic extract (280 nm), flavones (320 nm), phenolic acids (360 nm), and
total anthocyanins (520 nm) (Urbano et al., 2006).

X-Ray Diffraction analysis. X-ray diffraction (XRD) is one of the most widely used
techniques for determining the structural properties of nanoparticles. In this method, X-rays
penetrate nanomaterials to obtain structural information and the resulting diffraction pattern is
compared with standards (Mourdikoudis et al.,2018) The XRD analysis of synthesized AgNPs
was conducted using a Rigaku SmartLab equipment, operating at 45kV and 200mA, Cu Ka
radiation (1.54059A), in parallel beam confguration (26/6 scan mode), from 25 to 90 26 degrees.
The components were identifed using the Rigaku Data Analysis Sofware PDXL 2, with a
database provided by ICDD

Fourier Transform Infrared Spectroscop. In a study analyzing composition of lemon balm
extract FTIR was used to detect organic functional groups (C-C, C=C, C=C, C-0O, C=0, O-H,
and N-H) and other chemical residues attached to the surface of Ag nanoparticles. The
nanoparticles were examined using a Bruker Tensor 27 FTIR spectrometer (Karlsruhe,
Germany) in the range of 500 to 4000 cm™ utilizing the potassium bromide pellet technique on
lyophilized samples.

RESULTS AND DISCUSSION

Plant extracts play an important role in the green synthesis of nanoparticles (NPs) by acting
as reducing, capping, and stabilizing agents. Therefore, it is important to study their composition
and physicochemical properties. Initially, UV-vis spectra were recorded depending on the
infusion time of the plant extracts used in our experiments.
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Figure 3. UV-vis spectra of extracts of leaves Melissa officinalis (A) and flowers of Elaeagnus capsica

The peaks observed in the extract of Melissa at around 270-280 nm and 320-340 nm are
associated with the absorbance of phenolic compounds, including rosmarinic acid and other
flavonoids, which are known to be major constituents of lemon balm. The absorbance intensity
is generally proportional to the concentration of the absorbing compounds, according to some
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studies on similar plant extracts. The maximum absorbance at 260 nm, which is observed in the
extract of Elaeagnus caspica, is directly proportional to the concentration of nucleic acids like
DNA and RNA or quercetin (Figure 3).

In the green synthesis of nanoparticles, the optimal infusion time of the extract added to the
precursor is crucial in their formation. Therefore, in our experiments, we determined the optimal
infusion time of both Melissa and Elaeagnus caspica flower extracts for the synthesis of Ag
nanoparticles in the desired quantity and size. Ag nanoparticles were synthesized in extracts with
infusion times of 5, 10, 20, 30, 40 minutes, 1 hour, and 2 hours.
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Figure 4. UV-vis spectra of Ag nanoparticles synthesised in the extract of leaves Melissa officinalis (A)
and flowers of Elaeagnus capsica

The optimal infusion time of the extract, corresponding to the maximum absorption peak of

the UV-vis spectra of the synthesized Ag NPs solution, was found to be 5 minutes for Melissa
officinalis, and 5 and 30 minutes for Elaeagnus caspica flower. Depending on the infusion time,
the peak wavelength was 420.4 nm for Melissa officinalis at 5 minutes of infusion (nanoparticle
size 30 nm), and 409 nm for Elaeagnus caspica flower at 5 and 30 minutes (nanoparticle size 20
nm). It is worth noting that the intensity of the absorption spectra, which indicates the amount of
synthesized nanoparticles, does not correlate with the infusion time of the extract (Figure 4).
One of the important factors that affects the formation of nanoparticles in the green synthesis
process is the duration of the synthesis process, also known as the stabilization time. The
stabilization time plays a crucial role in regulating the size, quantity, shape, and structure of
nanoparticles. In our experiments, we aimed to determine the optimal stabilization time for the
synthesis of silver (Ag) nanoparticles using extracts from Melissa and Elaeagnus caspica
flowers. To achieve this, we observed the formation of Ag nanoparticles at different time
intervals by adding the same amount of extract to the precursor.
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Figure 5. UV-vis spectra of Ag nanoparticles synthesis dependent on the stabilisation time in the extract
of leaves Melissa officinalis (A) and flowers (B) of Elaeagnus caspica
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Based on the peak wavelengths of the absorption spectrum, we found that 30 minutes was
the optimal stabilization time for Ag nanoparticles in Melissa extract, out of the tested times of
5, 10, 20, 30, 40 minutes, 1 hour, and 2 hours. During the 30-minute stabilization time, Ag
nanoparticles were synthesized in large quantities and had the smallest size, approximately 40
nm. Similarly, in Elaeagnus caspica flowers, the optimal stabilization time was also 30 minutes,
resulting in Ag nanoparticles with smaller sizes, around 30 nm (Figure 5).

X-ray diffraction (XRD) is utilized to characterize the structure of nanoparticles. To gather
structural information, the diffraction pattern resulting from the penetration of X-rays into
nanomaterials is compared with standards. In the XRD spectrum of Ag nanoparticles synthesized
with the aqueous extract of Melissa, four distinct peaks were observed at 2 theta angles of 37.9°
(111), 45.1° (200), and 78.8° (311). These peaks confirmed the crystallinity of the Ag
nanoparticles and their synthesis. Some of the peaks are attributed to the presence of bioorganic
compounds in the Melissa officinalis leaf extract, while others are due to reduced and residual
AgNO:3 in the extract (Figure 6).
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Figure 6. XRD diffractogram of Ag nanoparticles synthesized in the aqueous extract of Melissa
officinalis
One way to identify the biologically active molecules involved in the synthesis of silver
nanoparticles in the extract from Melissa officinalis leaves is to perform FTIR analysis. This
analysis allows us to determine which molecules act as reducing agents and stabilizers, and
which molecules are bound to the surface of the nanoparticles.
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Figure 7. FTIR spectrum of a solution of Ag nanoparticles synthesized in an aqueous extract of Melissa
officinalis leaves
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The FTIR spectra of biosynthesized Ag nanoparticles are shown in Fig. 1. The FTIR
spectrum revealed wavenumbers at 3850.85, 3813.63, 3742.28, 3444.67, 1633.85, 15150.41, and
1557.41 cm-1. The strong band at 3444.67 cm-1 treated with AgNO3 characterizes the O-H
bond corresponding to alcohols and phenols, 1633.85 cm-1 the C=C group from aromatic
compounds, 1360.21 cm-1 the CH group, 1048.03 cm-1 the C-O bond, and 627.26 cm-1 the
=CH group bond (Figure 7).

Iron and iron oxide nanoparticles are considered the most promising nanoparticles for
medical applications due to their unique sensitivity to external magnetic fields. The distinct
properties of iron nanoparticles, such as toxicity, biocompatibility, strong magnetic and catalytic
behavior, and their superior role in multifunctional methods, make them suitable candidates for
biomedical uses. Recent studies have shown that FezO4 nanoparticles can be beneficial in cancer
treatment, with the potential for applications in drug delivery, magnetic resonance imaging
(MRI) contrast agents, and magnetic hyperthermia therapy (MHT).
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Figure 8. UV-vis spectra of Fe? nanoparticles synthesis dependence on temperature: (1- 50°C; 2- 60°C; 3-
70°C; 4- extract) (A) and dependence on extract concentration (1- 15 ml; 2- 30 ml; 3- 60 ml; 4- extract)
(B) in the extract of Melissa officinalis leaves.

To explore the synthesis of medicinal nanoparticles, we conducted experiments using Fe°
nanoparticles synthesized in an extract made from Melissa leaves. The extract was prepared
from Melissa officinalis leaves, and a solution of FeSO4 salt was used as a precursor for the
synthesis process. Different temperatures and varying amounts of extract were tested to
determine the optimal conditions for synthesizing iron nanoparticles. The results indicated that
Fe® nanoparticles were best synthesized at a temperature of 60°C and with the addition of 30 ml
of extract (Figure8).

CONCLUSION

Nanoparticles of drugs were successfully obtained using extracts from Melissa officinalis
leaves and Elaeagnus caspica flowers. An optimal technology was developed for the green
synthesis of Ag and FeO nanoparticles. The goal was to determine the best parameters for dose
of extract, infusion time, stabilization time, temperature, and precursor amount in the initial
stages of nanoparticle synthesis. This methodology is cost-effective, straightforward, and eco-
friendly. UV-Vis spectroscopy confirmed the presence of nanoparticles, with distinct surface
plasmon resonance bands for Ag between 300-450 nm and FeO at 267 nm. The size, shape, and
quantity of Ag nanoparticles were influenced by the dose of extract, infusion time, and
stabilization time. For Melissa officinalis, the optimal infusion time was 5 minutes, while for
Elaeagnus caspica flowers, it was 5 and 30 minutes. Ag nanoparticles synthesized with a 30-
minute stabilization time were larger, around 40 nm, for both extracts. FeO nanoparticles were
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best synthesized at 60°C with the addition of 30 ml of extract. FTIR spectroscopy confirmed that
organic compounds in Melissa officinalis, like metabolites and phenols, aid in reducing Ag+ ions
to Ag0. The functional groups of the extract involved in synthesis and stabilization were
investigated through FTIR, showing that OH and CO groups from Melissa officinalis play a
crucial role in reducing and stabilizing Ag nanoparticles. XRD analysis revealed that the Ag
nanoparticles formed were crystalline in nature.
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AZORBAYCAN FLORASINDA TAPILMIS DORMAN BiTKIiLORININ
EKSTRAKTLARINDAN DORMAN NANOHORCOCOLORININ ALINMASI
TEXNOLOGIYASI

Kamala Qahramanova, Ismat Ohmadov*
Baki Doviat Universiteti

Metal osasli nanohissociklor Ag vo Fe Melissa officinalis L. vo Eleaegnus caspica E. dorman
bitkilorinin sulu ekstraktt vo homogenatinda yasil sintez tsulu ilo AgNOsz vo FeCls duzlarinin
mohlullarinda sintez edilmisdir. UV-Vis spektroskopiyasit dorman nanohissaciklorinin amolo golmasini
300 - 450 nm arasinda forgli soth plazmon rezonans zolaglar1 ilo stbut etdi. Dorman bitkilarinin
torkibinds terpenlor, fenolik komponentlar, ugucu birlogsmolor, fenollar va s. var. Bu komponentlor
reduksiya va stabillosdirici maddalor kimi nanohissaciklorin sintezindo miihiim rol oynayir va belsliklo do
onlarin dorman nanohissaciklorina gevrilmasino kdmak edir. Darman nanohissaciklarinin 6lglsu, formasi
vo miqdarmin dozadan, ekstraksiya miiddetindon vo stabillosmo miiddstindon asili oldugu askar
edilmisdir. SEM tosvirlori istifado olunan sulu ekstraktin ndviino osason nanohissaciklorin muxtalif
formalarmni, OSlgiilorini vo morfologiyalarmi gostordi. Sulu ekstraktdan vo homogenatdan olds edilon
dorman nanohissaciklori diametri 10-80 nm arasinda olan sferik hissaciklor, eloco do digor formalar kimi
xarakteriza edilmisdir. XRD analizi gostordi ki, sulu ekstraktdan istifade etmoklo giimiis vo domir
ionlarinin  reduksiyast noticosindo omolo golon nanohissaciklor  kristallik ~ xarakter dasiyrr.
Nanohissaciklorin sintezindo vo stabillosmasinds istirak edon sulu ekstraktin funksional qruplari FTIR
vasitasilo todqiq edilmisdir. Bitki ekstraktlarmin OH vo CO funksional gruplart nanohissaciklorin
refuksiyaedici vo stabillogdirici agentlori kimi ikili rol oynayir.

Acar sOzlar: nanobiotexnologiya, darman bitkilori, ekstraktlar, darman nanohissaciklori, giimiis,
damir nanohissaciklari.

TEXHOJIOI'dA U3BJTEYEHUA JEKAPCTBEHHBIX HAHOYACTHUIL U3 SKCTPAKTOB
JIEKAPCTBEHHBIX PACTEHUH, BCTPEYAIOIIUXCS BO ®JIOPE ASEPBAUIZKAHA

Kamagna I'axpamanoBa, Ucmer AxmenoB™
baxunckuii 2ocyoapcmeentblii yHugepcumem

Hanouactuuel Ha ocHOBe MeTawioB Ag u Fe Obliy mosTyueHbl ¢ HCIONb30BaHUEM METO/A 3€JI€HOr0
cuHTe3a ¢ yaactuem coned AgNO3z u FeCls, BomHOr0 SKCTpakTa M TOMOT€HATa JIKAPCTBEHHBIX pacTeHU
Melissa officinalis L. u uBerkoB Eleaegnus caspica E. CpoiicTBa HaHOUACTHI[ OBUIH 0XapaKTEPHU30BAHEI C
nomotipio MerogoB SEM, UV-Vis, XRD u FTIR. UV-Vis cnektpockonusi moATBepAnia o0pa3oBaHUE
HAHOYACTHII JIEKAPCTBEHHOI'O CPEACTBA, O YEM CBHICTEIBCTBYIOT OTUETIIMBBIE MTOJIOCH! IOBEPXHOCTHOTO
IJIA3MOHHOro pe3oHanca B muanazoHe 300 - 450 HM. JlekapCTBEHHBIE pacTEHUsI COAEPKAT TEPIICHBI,
(eHONbHBIE KOMIIOHEHTHI, JIETYYHE COeIUHEHUS, PEHOBI U T. 1. DT KOMIIOHEHTHI HTPAIOT BayKHYIO POJIb
B CHHTE3€¢ HAHOYACTHUI] B KaueCTBE BOCCTAHABIMBAIOLIMX W CTAOMIU3UPYIOLUIMX areHTOB, TEM CaMbIM
CIOCOOCTBYS MX INPEBPAILEHHI0O B HAHOYACTHLBI JIEKAPCTBEHHOIO CPENCTBAa. bBIIO OOHapy>KeHo, 4To
pasmep, GpopMa M KOIUYECTBO HAHOYACTHL] JEKAPCTBEHHOTO CPEICTBA 3aBHCAT OT JO3MPOBKU, BPEMEHU
9KCTPaKLMK U BpeMeHHU crabmimzanuu. CHUMKH, TOTyYeHHble ¢ oMoipio COM, nokasanu pasindHyo
¢dopmy, pasmep U MOP(OIOrHI0 HAHOYACTHI B 3aBHCHMOCTH OT THIA HCIOJIb30BAHHOI'O BOAHOIO
9KcTpakTa. JlekapcTBEHHblE HAHOYACTHIBI, MOJTyYE€HHBIE M3 BOJHOTO OKCTpakTa M TOMOreHara,
XapaKTepU30BAINCh Kak chepuueckue dacTumpl auamerpoM or 10 mo 80 HM, a Taxke UMENH Opyrue
(¢opmbl. PeHTreHOCTpYKTYpHBII aHanu3 IOKa3aj, YTO HAaHOYACTHIBl, OOpa30BaBIIMECS B pe3yJbTaTe
BOCCTaHOBJIEHHSI MOHOB cepeOpa W jKene3a BOAHBIM SKCTPAKTOM, MMEIN KPUCTALIMYECKYIO MPHUPOLY.
OyHKIHMOHATILHBIE TPYIIBI BOAHOTO 3KCTPAKTA, YYaCTBYIOIIME B CHHTE3€ U CTAOMIIM3alMi HAHOYACTHII,
Oobutn  m3ydeHsl MerogoM MK-®ypee cnektpockonuu. @Dynkumonansaele rpymnsl OH u CO
PacTUTENBHBIX SKCTPAKTOB MIPAIOT JABOMHYIO POJb: BOCCTAHABJIMBAIOIINE M CTAOMIIM3UPYIOIINE areHTHI
HAHOYACTHII.
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YAZ-YAY DOVRIYYOSINDO iSTIXANADA BECORILON POMIDOR
BITKIiSi MEYVOLORININ BOZi BIOKIMYOVi GOSTORICILORININ
MOHSUL YIGIMI MUDDOTLORINDON ASILI OLARAQ
DOYISKONLIYI

FOXRODDIN AGAYEV*, ZENFiRA OLIYEVA, GUNEL QAZIYEVA,
SUBHAN PASAZADO

“TaravazGilik EImi Tadqigat Institutu” publik hiiquqi saxs, Baki s., Pirsagi gasabasi, Sovxoz Ne2
fexreddin.agazade@gmail.com

Moqgalada “Taravazcilik EImi Tadgigat Institutu” publik hiiquqi soxsin Abseron Yardimgi
Tacriba Tosarriifatindaki polikarbonat ortiiklii istixanalarda kokovitde becarilon 23 pomidor
kolleksiya ndmunasinin meyvalarinin mohsul yiginu miiddoatlorindon ash olaraq biokimyavi
tarkibinin dyranilmasi naticalari oks etdirilmisdir. Aparilan elmi isin magsadi istixana saraitinda
becarilon pomidorun kolleksiya nimunalari meyvalarinin biokimyavi tarkibinin dyranilmasi vo
moahsulun yigilmas1 miiddatindan ash olaraq bu torkibda bas veran qanunauygunluqlar1 askar
etmok olmusdur. Bitkilor dameci iisulu ilo suvarilmus vo bitkinin inkisafi ii¢iin zaruri olan mineral
gidalar da bu su vasitasils verilmisdir. Bitkilara qulluq islari vo kolleksiya nimunalari meyvalarinin
biokimyavi tarkibinin dyranilmasi imumqgabul edilmis metodikalar iizra aparilmisdir. Miiayyan
edilmisdir ki, pomidor kolleksiya nimunalori meyvalarinin biokimyavi tarkibina mehsulun
yigilmas1 miiddatlori ahamiyyatli daracada tasir gostarir. Biokimyavi tarkibine gbra IV yig&im
meyvalari, adatan, miayyan istisnalarla, digar yigimlara nisbaton daha zangindir. Gostarilmisdir ki,
pomidor kolleksiya nimunalari meyvalarinin biokimyavi tarkibinin dayiskanliyini éyranilan sort
namunalarin bioloji xUsusiyyatlori sartlondirir. Pomidor kolleksiya nimunalari meyvalarinda
moahsul yigimi miiddatlorindan ash olaraq quru maddanin miqdar: 4,05-8,25%, sakarlorin migdar:
1,30-4,95%, ekstraktiv maddslorin miqdarn 2,87-6,77%, nitratlarin miqdan 44,0-211,3 mqg/kq
arasinda dayisir. Aparilan tadqiggat naticasinda belo bir mulahiza irsli siiriilmiisdiir ki, yaz
dévinda bitkilor lazzmi temperatur va isiqlanma il tamin oluna bilmir ( bazan ciskinli va buludlu
havalarda isiqlanma intensivliyi 2000 liikkso gadar azahr), naticads bitkids gedan fizioloji va
biokimyavi proseslor pozulur , bu isa son naticads bitkida formalasan meyvalorin biokimyavi
tarkibina tasir gostarir. VI yigim, adatan, nisbatan isti dovra - iyun ayimin axrina diisdiiyiindan (bu
zaman istixanamn daxilinds temperatur 40° - don yuxar1 galxir), bu zaman bitkids gedan hayati
proseslarda anomoliyalarin bas vermasi mumkundir. Hamginin, miayyan edilmisdir ki, istixana
soraitinde muoayyan anomoliyalar miisahido olunsa da, dyranilan Kkolleksiya nimunalarinin
meyvalarinds toksik maddslarin- nitratlarin  miqdar1 Azarbaycan Respublikas1 Sahiyys
Nazirliyinin bu taravaz ndvl U¢in muayyan etdiyi icaza verilon haddi asmams (300 mq/kq), bu
haddan 4,42-6,82 dafa asag1 olmusdur.

Acar sozlar: pomidor, mahsul yigim miiddatlari, sortnimunalar, kolleksiya, biokimyavi gostaricilar.

GIRisS

Torpag-iglim  goraitindon, becormo texnologiyasindan, becorilon sortlarin  bioloji
xususiyyatlorindon, iglim doyiskonliklorindan, torpag veo edafik amillorindan, suvarma
rejimindon vo s-don asili olaraq torovoz bitkilorindo biokimyavi torkib xeyli doracoda
doyiskonliya moruz qalir. Odobiyyat molumatlarina goérs, inkisafdan asili olaraq pomidor
meyvalarindo quru maddonin miqdar1 4,0-15,0%, sokorlorl-4,5%, tizvi tursular 0,2-0,9%, C
vitamin 19-55 mq/100q (yas kiitloys goro), karotin 1-2 mq/100q arasinda doyisir (Allahverdiyev,
2020). Pomidor meyvalorinda homginin, ¢oxlu mineral elementlor, B vo P qrupu vitaminlori
vardir (ABneenko, Apueenko, 2020; ITuBoBapos,2020; Toaryposa, 2020 ).
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Mixtalif boy maddalorinin pomidor vo xiyar bitkisinin  bdylimo vo inkisafina,
mohsuldarligina, keyfiyyotina, mixtalif stress amillorino davamliligina tosirini  gyranon
muolliflor gostarmislor ki, bu bioloji aktiv maddslor bitkilorin  boy va inkisafini siiratlondirir,
keyfiyyotini yaxsilasdirir, xiisuson onlarin torkibinds toplanan toksiki maddalorin-nitratlarin
miqdarini asagi salir, stress amillors (soyuga, istiliys Vo i.) qarst davamliligini yiiksaldir (Ezaes,
[Iu63yxoB, 2017; Xymros, 2017; 11In63yxoB, 2016).

Aciq sahado becorilon pomidor, badimcan vo bibar meyvolori ilo aparilan todgigatlar
gOstormisdir ki, mohsul y1gimi miiddstlori onlarda nitratlarin toplanmasima shomiyyatli doracoda
tosir gostorir. Bels ki, havanin temperaturu yiiksaldikca va nisbi riitubati azaldigca meyvalorda
nitratlarin toplanmasi artir, oksina iss azalir (Yusifov, Agazados, 2003). Mohz bu amili asas
gOtirarok istixana soraitindo kokovitds becarilon pomidorun kolleksiya ntiimunalori meyvalorinin
biokimyavi torkibinin dyronilmasini vo mohsulun yigilmasi miiddotindon asili olaraq bu torkibdo
bas veran ganunauygunluglari agskar etmok tadqigatin magsadi olmusdur.

MATERIAL VO METODIKALAR

Todgigat Torovazgilik Elmi Todgigat Institutu publik hiiquqi soxsin Abseron Yardimgi
Tosarriifatindaki polikarbonat ortiiklii istixanalarinda kokovitda becarilon 23 pomidor kolleksiya
nimunoalori meyvealorinds aparilmisdir. Bitkilor dame iisulu ilo suvarilmis vo yemlomolor do bu
su vasitosi ilo verilmisdir. Bu zaman 400 1-lik A vo B ¢onlorindan istifado edilmisdir. A
¢onindaki suya 50 kq Ca(NOs)2, 12,5 kq KNO3, 1,5 kg FeCls, 1,5 kg Mg(NOs)2 vo Humin ASF
(1 ton suya 3l olmagla), B ¢anindaki suya iss 12,5 kq KNO3z, 12,5 kq K2SO4, 25 kq MqSOs4, 12,5
kg NPK (0-52-34), 150 g MnCl, 150 g Zn duzu, 150 g Bor duzu, 20 ml Molibden vo 20 ml Cu
mayesi olava edilir. Sonra bu glbralor garisdirilir vo suvarma sistemi vasitasilo bitkilora verilir.
Bitkilora qalan qulluq islori Umumgoebul edilmis metodika tizra aparilmisdir (JIuturos,2011).

Meyvolordo quru maddenin miqdar1 termostat-Goki metodu ilo 105°C-do qurutmagla toyin
edilmisdir (EpmakoBa u ap., 1987). Meyvolordo sokorlorin miqdar1 portativ aparat RA-3
refraktometri, ekstraktiv maddslorin migdar1 RX 5000 ATAQO cihazi (Koreya) vo nitratlarin
miqdar1 Nitratometer (SOEKS) aparati vasitasi ilo 6l¢iilmiisdiir (Araes u ap., 2021).

NOTICOLOR VO ONLARIN MUZAKIR9SI

Polikarbonat ortukli istixanada becarilon pomidor kolleksiya nimunalori meyvalarinin
biokimyavi torkibinin ikinci, dérdincl vo altinct mohsul yigimi miiddastlorinds dyronilmosi
gOstormisdir ki, bu torkib sortnimunalorin bioloji xtsusiyystlorindon asili olaraq mixtalif torzds
doyisir. Belo Ki, 0yranilon nimunalords 2-ci mohsul yigiminda quru maddonin miqdar1 4,73-
7,93%, 4-cii yigimda 4,43-7,80%, 6-c1 yigimda 4,05-8,25%, sokorlorin miqdar1 miivafiq olaraq
1,30-4,95%; 4,82-4,85%; 1,57-4,75%, ekstraktiv maddalorin miqdar1 2,87-6,77%; 3,22-6,02%;
3,0-5,98%, nitratlarin miqdar1 iss 62,0-211,3; 74,0-203,0 vo 44,0-162,0 mq/kq arasinda doyisir
(codval 1.).

9 niimunada (39,1%)-2/6, 296, 341, 356, 393, 395, 398, 417, 462 — quru maddonin miqdar1
2-ci yigimda yiiksok olmus, 4-cii yigimda azalmis, 6-c1 yigimda yenidon artmisdir. 7 niimunada
(30,4%) — 86, 138, 140, 143, 321, 345, 480 — yigimdan asili olaraq quru maddonin miqdari
tadricon azalmis, yalniz 2 niimunads artim bas vermisdir. 5 niimunada (24,7%) — 268, 306, 343,
364, 394 — quru maddonin miqdart 4-cii yigimda daha yiiksok olmus, sonraki yigimda
azalmigsdir.Meyvalarda sokarlarin toplanma manzarasi quru maddanin toplanma monzarasindon
forglonmisdir. Bels ki, 9 nimunads (39,1%) IV yigimda sokorlorin migdar artmus, 6-c1 yigimda
azalmigdir. 7 niimunods iso (30,4%) sokorlorin miqdar1 2-ci yigimda daha yiiksok olmus, IV
yigimda asag1 soviyyoayos enmis, VI yigimda yenidon artmaga baslamisdir. Comi 4 niimunads
(17,4 %) — 140, 341, 345 vo 356 —sokarlorin miqdar1 yigim miiddstindon asili olaraq azalmus, 3
nimunads iso ( 13,0%) — 2/6, 398, 466 — todricon artaraq VI yigimda maksimal soviyyayo
catmisdir.
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Cadval 1.

Yaz-yay dovriyyasindos istixanada becarilon pomidor bitkisi meyvalarinin bazi biokimyavi gostoricilorinin mohsul y1gimi miiddatlorindon asili olaraq

doyismasi(2023-2024-c illar)

Ne | TETi-da Sortnimunalarin adlar Quru madds % Sokarlar % Ekstraktiv maddalar% Nitratlar,mqg/kq
katolo
ndmregi 1 v Vi 1 v Vi 11 v Vi I v Vi

1 2/6 Sahin, rayonlagmig sort 6,05 578 |635 |3,10 |3,80 |4,05 4,47 5,36 5,57 137,9 | 140,0 | 128,2
2 86 Boanovsoe, rayonlagmig sort 6,13 4,85 (4,78 |228 |235 |233 4,21 3,86 3,71 118,3 | 1154 | 118,1
3 138 Salalo, rayonlagmis sort 520 |518 483 |212 |2,70 | 2,65 3,64 4,11 4,07 106,6 |131,6 | 138,8
4 140 Saf xott 473 |4,75 | 4,05 | 2,78 |2,65 | 220 4,26 3,96 3,68 62,0 83,9 131,0
5 143 Saf Xott 583 |495 483 |238 |220 |280 3,88 3,64 4,32 1224 | 137,6 | 132,4
6 268 Saf Xatt 6,28 |6,45 | 6,0 3,45 | 4,45 | 3,87 5,16 5,89 5,23 113,8 | 1394 | 173,3
7 296 Saf Xott 555 | 450 |540 |268 |207 | 3,20 4,24 3,34 4.59 1914 |170,1 | 64,5
8 306 Saf Xott 543 |588 |465 |265 |[280 |218 4,41 3,93 3,40 211,3 | 203,0 | 162,6
9 321 Saf xott 538 | 508 |488 |1,73 |275 |240 3,24 3,87 3,82 139,8 | 171,3 | 157,7
10 | 341 538-don secmo 7,65 |4,43 493 |327 [198 | 1,70 5,15 3,42 3,19 82,7 83,2 44,0
11 | 343 Efrat 70-don segmo 555 |653 |530 |220 |3,68 |280 3,62 5,01 4,10 75,9 110,6 | 156,7
12 | 345 Jarden 827-don segcmo 585 | 4,78 | 455 |332 |235 |257 4,84 3,59 3,0 80,8 90,1 139,1
13 | 356 Alsancag RN1-dan segma 583 |528 |548 |260 |230 |225 4,34 3,51 3,71 1736 | 77,7 51,0
14 | 364 Cerri 748 | 763 | 7,23 |495 |4,20 | 4,75 6,77 5,47 5,96 140,3 | 74,8 75,7
15 | 393 Matiasdan segcmo 485 4,70 | 518 |230 |260 |225 3,63 3,86 3,64 99,7 81,8 67,2
16 | 394 Atlasdan segcmo 480 (6,58 |525 |1,70 |3,90 | 2,98 2,96 5,11 4,32 126,5 | 65,9 63,8
17 | 395 Saf Xott 575 | 508 |565 |292 |247 | 2,63 4,14 3,63 3,90 1732 | 74,1 70,6
18 | 398 First ladudan se¢mo 513 |508 |510 |[1,30 |20 2,70 2,87 3,47 4,32 1299 | 1125 | 69,8
19 | 417 Saf xott 7,10 | 6,95 |7,73 |4,03 |340 | 3,88 5,22 4,90 5,02 116,9 | 1120 | 93,8
20 | 462 Multistar F; 793 | 4,65 |575 |447 |290 | 3,17 5,83 4,19 4,61 1111 | 117,4 | 95,1
21 | 466 Pink Boll F1 490 |503 |545 |210 |265 |30 3,82 3,87 4.42 133,5 | 89,2 91,9
22 | 480 Cetin F, 6,30 | 575 |[4,98 |30 4,82 | 2,55 4,48 3,22 3,93 103,6 | 1055 | 97,1
23 | 500 Mandella F1 7,60 | 780 |825 |360 |485 |4,53 5,37 6,02 5,98 117,3 | 74.0 87,5
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Pomidor meyvalorindo  ekstraktiv.  maddslorin  toplanmast  gokorlorin  toplanmasi
monzarasindan ela do ciddi farglonmomisdir. Belo ki, sokarlorin toplanmasi manzarasinds oldugu
kimi, 8 nimunados (34,8%) — 143, 296, 356, 364, 395, 417, 462 va 480 — ekstraktiv maddalarin
miqdart 2-Ci vo 6-c1 yigimlarda, 7 niimunads iso (30,4%) — 138, 268, 321, 343, 394, 500 —
onlarin miqdar1 IV yigimda yiiksok olmusdur. Comi 5 nimunads (24,7%) — 86, 140, 306, 341,
345 — ekstraktiv maddalorin migdar1 yigim middatlorindon asili olaraq azalmis, 3 niimunads iso
(13,1%) artmus, VI yigimda on yiksak saviyyays ¢atmisdir.

Pomidor meyvalorindo toksik maddoalorin - nitratlarin toplanmasi manzarasi diger (¢
gOstoricidon forglonmisdir. Belo ki, ortalti gruntda becorilon kolleksiya nimunslarinin 8-do
(34,8%) — 296, 306, 356, 393, 394, 395, 398 vo 417 — nitratlarin miqdari, avvallor agiq sahads
Oyrandiyimiz pomidor sortlarinda oldugu kimi (Yusifov, Agazads, 2003), yigim miiddatlorindan
asili olaraq azalmis, VI yigimda minimal soviyyados olmusdur. 6 niimunods (26,1%) — 216, 143,
321, 341, 462, 480— nitratlarin on yUksok migdar1 IV yigimda qeydo alinmigdir. Yigimdan asili
olaraq nitratlar todricon artmasi vo VI yigimda maksimal soviyyays ¢atmasi 5 niimunado
(21,7%) — 138, 140, 268, 343, 345 - miisahido edilmisdir. Comi 4 nimunads (17, 4%)
nitratlarin miqdari II vo VI yigimlarda ytiksok olmusdur.

Ehtimal ki, istixanada becarilon pomidor kolleksiya nimunalori meyvalorinds biokimyavi
torkibin belo rongarangliyi Oyronilon sortnimunslorin  bioloji xUsusiyystlori vo yaz-yay
dovriyyasinds istixanalarda formalasan soraitlo izah edilmoalidir. Bels Ki, yaz dovriinds bitkilor
lazimi temperatur vo isiqlanma ilo tomin oluna bilmir, noticodo bitkido gedon fizioloji vo
biokimyavi proseslor pozulur, bu iss son naticads bitkido formalasan meyvalorin biokimyavi
torkibina tosir gostorir. 6-c1 mohsul yigimi, adston, nisbaton isti dévra - iyun ayinm axirina
diisdiiytindon bu zaman bitkido mliayyan anomaliyalarin bas vermasi mimkuindr.

Belaliklo, aparilan todqigatin noticalori gostorir ki, istixana saraitindo becarilon bitkilorin
meyvalarinin biokimyavi tarkibi agiq soraitds becarilon bitkilordan farglonir.

Qeyd etmok lazimdir ki, istixana saraitindo mioyyan anomaliyalara rast galinss doa, 6yranilon
kolleksiya numunalarinin meyvalorinds toksik maddolorin- nitratlarin miqdar1 Azarbaycan
Respublikasi Sohiyya Nazirliyinin bu toravez ndvi Uglin miayyan etdiyi icazo verilon hoddi
(300 mg/kq) asmamis, bu hoddon 1,42-6,82 dofo asagi olmusdur. Pomidor kolleksiya
nimunalari meyvalarinds nitratlarin miqdari1 44,0-211,3 mq/kq arasinda doyismisdir.

NOTICO

Istixanada kokovitdo becarilon pomidor kolleksiya niimunalori meyvalorinin biokimyavi
torkibinin dyranilmasi naticasinds asagidaki imumilosdirmalor aparmaq olar:

1. Pomidor kolleksiya numunoalori meyvalorinin biokimyavi torkibina mohsulun yigim
muddatlori oshomiyyatli doracada tasir gostarir. Digar yigim miiddatlorine nisbston IV yigimda
biokimyavi torkib daha zangin olur.

2. Pomidor kolleksiya nimunoalori meyvalorinds yigimlardan asili olaraq quru maddanin
miqdar1 4,05-8,25%, sokarlorin miqdar1 1,30-4,95%, ekstraktiv maddslorin miqdar1 2,87-6,77%,
nitratlarin miqdar1 44,0-211,3 mq/kq arasinda doyisir.

3. Yigimdan asili olaraq kolleksiya niimunalori meyvalorinin biokimyavi torkibinin
doyismasi sort speksifikliyina malikdir, yani meyvalarin biokimyavi torkibinin dayiskanliyini
dyranilon sortnimunalarin bioloji xususiyyatlori sortlondirir.
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(in Russian)]

E3zaes A K., llIuo3yxos 3.C. Onrtumusanus TEXHOJIOTHH BBIPAIIMBAHUS TOMATa B YCIOBHUAX
3anUIIeHHOTo TpyHTa. B ¢0.: CoBpeMEHHOE 3KOJIOTHYECKOe COCTOSHUE MPUPOTHON CPEIbl U
HayYHO-TIPAaKTUYECKHE AaCMEKThl PalMOHAIBLHOTO MPUPOIOUCIIONB30BaHUA. Mar-Jibl 1
Mexnayn. HaydHo-mipakT. KoH().DPT'BHY “TIpukacnmiickuii HWUW apuaHoro 3amueneHus’.
Hampumk: 2017;625-629. [ Ezayev A.R, Shibzuchov Z.S. Optimization of tomato growing
technology in protected soil condition. In: “ Current ecological state of the natural environment
and scientific and practical aspects of rational environmental management” Materials |l
International scientific-practical. conf. FSBSI “ Caspian Research Institute of Arid
Agriculture”. Nalchik, 2017;625-629 ( in Russian)]

EpmakoBa A.U. u ap. Metoabl OMOXMMHUYECKOTO HccienoBanus pacrenuid. [lonx pen. mpod.
Jlenunrpana: Arpornpomuszar, Jlenunr. Ota-e: 1987; 430. [ Methods of biochemical research of
plants ed. prof. A. I. Ermakova and others. Leningrad: Agropromizdat Leningrad branch,
1987;430 . ( in Russian)]

JIntBuuoB C.C. MeTonuka MOJIEBOr0 OIbITa B OBOIIECBOACTBE. MockBa:. Poccenbxo3akageMus.
2011;648. [ Litvinov S.S Methods of field experience in vegetable growing. Moscow : Russian
Agricultural Academy, 2011;648 . ( in Russian)]

IuBoBapoB B.®., Coagarenko A.B., Ilbimnasa O.H., Hagpexxxkun C.M., I'ypkuna JLK.
OBomieBoacTBO — OHO U3 MAPUTETHBIX HANPABIEHUH CEIbCKOXO03SHCTBEHHOTO MPOU3BO/ICTBA.
JKypnan Osowu Poccuu, 2020;1:3-15 [ Pivovarov V.F., Soldatenko A.V., Pishnaya O.K.,
Nadejkin S.M., Gurkina L.k. Vegetable growing is one of the parity areas of agricultural
production. Zhurnal Ovoshchi Rossii = Journal of Vegetables of Russia. 2020;1:3-15 ( in
Russian)]

Toaryposa A.A., Haspanos b.X., Haspanos X.M. Cucrema MHHEpPaJIBbHOTO NHUTaHUSA U
TEXHOJIOTHH BBIPAIIMBAHUS TOMAaTa, 00ECTIEYMBAIONINX MOTyYeHHE SKOJOTHYECKH 0e30TacHOn
MPOAYKIIMM B YCIOBUSAX TMpearopHoit 30Hbl  Kabapauno-boikapckoit PecryOmnuku.
[IpuoputeTHble  HampaBlieHUS WHHOBAIIMOHHOTO pa3BUTHs CEIBCKOTO XO3siicTBa, | Towm,
22.10.2020. — Hanpuuk: ®I'BOY BO Kabapauno-bonkapckoit 'AY:2020;70-74. [ Tolgunova
A.A., Nazranov B.Ch., Nazranov Ch.M. System of mineral nutrition and technology of tomato
cultivation, ensuring the production of environmentally safe products in the condition of the
foothill zone of the Kabardino — Bolkar Republik . In: Priority directions of innovate rural
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development. 22.10.2020. V.I. Nalchki: FBSBI HE Kabardino Bolkar State Agrarian
University. 2020;8-11( in Russian)]

Xywrro 10.B., llIn63yxos 3.C., Uupapakos M.X. l3yueHue npoayKTUBHOCTH pa3iM4YHBIX
COPTOB TOMaTa B YCJOBHSX 3allUIIeHHOro rpyHTa. B c0.: CoBpeMEHHOE 3KOJOrHMYECcKOe
COCTOAHUEC HpHpOIIHOfI CpcablL n HAay4YHO-IIPAKTUYCCKHUC ACIICKTHI panroHaJIbHOI'O
MIPUPOJOUCIIONIB30BaHUA.  Mart-1bl Il Mexnyn. HaydHo-npakT. KoH().PI'BHY
“Ilpukacnuiickuit HUWU apunnoro 3amuenenus”.-Hanpuuk: 2017;613-615. [Chushtov Y.B.,
Shibzukhov Z.S., Indarakov M.Ch. studing the productivity of Various tomato varieties in
protected soil conditions. In: “Current ecological state of the natural environment and scientific
and practical aspects of rational environmental management.” Materials II International
scientifik — practical conf. FSBSI “Caspian Research Institute of Arid Agcicuktural”. Nalchik,
2017;613-615 (in Russian)]

Iu63yxos 3.C., E3zaes A.K., HllyrymkoB A.A. BiusHue perymiTopoB pocra Ha
NpOJYKTUBHOCTh ToMmarta. M3sectuss  KaOGapauno-bomkapckoro T'AY,  2016;2(12):27-32
[Shibzukov Z.S., Ezaev A.K., Shugushcov A.A. Influence of growth regulators on tomato
productivity. lzvestiya kabardino-Bolkarskogo GAU=News of the Kabardino-Bolkar State
Agrarian University. 2016;2 (12):27-32 (in Russian)]

W3MEHYNUBOCTH BUOXUMHUYECKOI'O COCTABA IIIOJOB PACTEHUM TOMATA B
3ABUCHUMOCTHU OT CPOKOB CBOPA YPOXAS, BBIPALIEHHBIX B YCJIOBUSA
SAIMIIEHHOTO I'PYHTA B BECEHHE-JIETHUM ITEPAO/]

daxpanauH AraeB*, 3enpupa Anuena, I'ionen I'azuena,
Cyoxan Ilama3ane
«Hayuno HUccneoosamenvcxuii Uncmumym Ogougeso0cmear nyonuunoe wpuouieckoe iuyo

B cratee oOTpakeHB pPE3yNbTATHl HCCICAOBAHHS OHMOXMMHUYECKOTO COCTaBa ILIOAOB 23
KOJIJIEKITMOHHBIX 00pa3lloB TOMAaTa, BRIPAIIEHHBIX B 3AIIUIIEHHOM TPyHTE AMNIIEPOHCKOTO MOACOOHOTO
xo3siictBa «HUM OBormeBoacTBay MyOJIMIHOTO IOPHANIECKOT0 JINIA, B 3aBHCUMOCTH OT BpeMeHH cOopa
ypoxkas. Llenb mpoBen€HHOro NCCIIeJOBaHMS 3aKII0YATach B U3YUSHHH OMOXMMIYECKOT0 COCTaBa MIOA0B
KOJIJIEKITMOHHBIX 00pa3IoB TOMATa, BHIPAIICHHBIX B YCIOBHSAX MOIMKAPOOHATHBIX TEIUTUI, ¥ BBISBICHUN
3aKOHOMEPHOCTEH, MPOUCXOAANNX B OMOXMMHYECKOM COCTaB€ B 3aBHUCHMOCTH OT BpeMeHu cOopa
ypokasi. PacTeHusi monmmMBanmmch CIIOCOOOM KamelbHOTO OpOIIEHHS, a TaKKe BHECEHB MHHEpabHBbIC
MMTaHWe, HeoOXomuMoe Ui WX JKU3HEACATEIbHOCTH. YXOJ 32 pACTeHHSMH OCYIIECTBIUICS B
COOTBETCTBHH C OOIMIEIPUHSATHIMA METOAUKAM.

YcTaHOBIEHO, YTO CPOK cOOpa ypokas 3HAYMTEIHHO BIHSET HAa OMOXMMHYECKHH COCTaB ITLIONOB
KOJIJIEKITMOHHBIX 00pa3ioB ToMarta. Kak mpasuno, [V cbop ypokas KOIDIEKITMOHHBIX 00pa3IloB TOMATa 1o
OMOXMMUYECKOMY cocTaBy Oonee Oorar, uem npyrue cOopsl. IlokazaHo, YTO W3MEHYMBOCTH
OMOXMMHYECKOTO COCTaBa IUIOIOB KOJUIEKIIMOHHBIX 00pa3I[0B TOMaTa OOYCIIOBJIEHA HX OMOIOTHYECKIMHU
ocoOeHHOCTAMU. B miofax KOMIEKIIMOHHBIX 00pa3IoB TOMaTa, B 3aBUCHMOCTH OT CPOKOB cOopa ypoxKas,
coZiep’kaHUe CyXOro BemiecTBa u3MeHsercs B npeznenax 4,05-8,25%, obmero caxapa — 1,30—4,95%,
AKCTPAKTHBHBIX BemecTB — 1,87—-6,77%, a konmmuectBo HUTpaToB — 44,0-211,3 mr/kr.

Ha ocHOBe mpoBenEéHHBIX HCCIIENOBAaHWN BBIABUHYTO IPEANONIIOKEHHWE, YTO B 3UMHHU IIEPHOJ
pacTeHuss TOMaTa B YCJOBHUSX TMOJIHKApOOHATHBIX TEIUIMII HE MOTYT 00OeCHednBaThbCs HEOOXOAUMOt
TEeMIIepaTypol W OCBEIIeHHWeM (MHOrJa B IOXKIJMBYIO M IACMypPHYIO IOTOJly WHTEHCHBHOCTH CBETa
cocrasiuser 2000 JFOKC ¥ HUXKE), B PE3yIbTATE YET0 HAPYIIAIOTCS (PU3NOIOTHIECKHEe M OMOXUMHYECKIEe
MIPOIIECCHI, MPOUCXOAAIINE B PACTEHUSX. DTO, B KOHEYHOM HTOTe, BIMAECT Ha OMOXMMHYECKHIA COCTaB
IJ1070B, (POPMUPYIOIIUXCS Y pACTEHUN TOMATa.

[Mockonpky VI cOop ypokas OOBIYHO TPHXOMUTCS HAa CPAaBHUTENHHO TEIIIBIA MEPHOA — KOHEI
noHA (B 3TO BpeMsl TeMmIeparypa Bo3ayxa BHyTpu Teruul] gocturaer 40 °C u BbIlIe), B 3TOT NEPUOT
BO3MOJKHO BBISIBJICHHE aHOMAJIHIA B XKHU3HEEATEITLHOCTY PACTEHHIA.

Takxke yCTaHOBJIEHO, YTO B IIOJaX HM3YYCHHBIX KOJUIEKIIMOHHBIX OOpa3llOB TOMaTa COJEpKaHUE
TOKCHUYECKUX BellecTB — HUTpaToB He mnpesbiiaer [1/IK, ycraHOBIIGHHON IUIsi JAaHHOTO BHJA OBOIIEH
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MunucrepcTBoM 31paBooxpaHenust AsepOaiimkanckoi PecyOonmuku (300 MI/Kr), U HaXOTUTCS HUXKE
aToro npezaena B 2,42—6,82 pasa.

Knwuesvie cnosa: momam, cpok cobopa ypodicas, copmooodpasyvl, KOMEKyus, OUoXumuiecxkue
nokazamernu.

VARIABILITY OF BIOCHEMICAL COMPOSITION OF TOMATO PLANT FRUITS
DEPENDING ON HARVEST DATES GROWN UNDER PROTECTED SOIL CONDITIONS IN
SPRING-SUMMER PERIOD

Fakhraddin Agayev*, Zenfira Aliyeva, Gunel Gazieva,
Subhan Pashazade
“Scientific-Research Institute of Vegetable Growing" public legal entity

The article reflects the results of a study of the biochemical composition of the fruits of 23
collectible tomato samples grown in the protected soil conditions of the Absheron subsidiary farm
“Research Institute of Vegetable Growing” PLE, depending on the harvest time. The purpose of the
research was to study the biochemical composition of the fruits of collectible tomato samples grown in
polycarbonate greenhouses, and to identify patterns occurring in the biochemical composition depending
on the harvest time. The plants were watered by drip irrigation, and was also introduced the mineral
nutrition necessary for their vital activity. Plant care was carried out in accordance with conventional
methods.

It was established that the harvest time significantly affects the biochemical composition of the fruits
of collectible tomato samples. As a rule, the 1V harvest of collectible tomato samples is richer in
biochemical composition than other collections. It has been pointed that the variability of the biochemical
composition of the fruits of collectible tomato samples is due to their biological characteristics. In the
fruits of collectible tomato samples, depending on the harvest time, the dry matter content varies within
4.05-8.25%, total sugar - 1.30-4.95%, extractive substances - 1.87-6.77%, and the amount of nitrates -
44.0-211.3 mg/kg.

Based on the studies carried out, it has been suggested that in winter tomato plants in polycarbonate
greenhouses cannot be provided with the necessary temperature and lighting (sometimes in rainy and
cloudy weather the light intensity is 2000 lux or less), as a result of which the physiological and
biochemical processes occurring in plants are disrupted. This ultimately affects the biochemical
composition of fruits formed in tomato plants.

Since the VI harvest usually falls on a relatively warm period — late June (at this time the air
temperature inside greenhouses reaches 40 ° C and above), during this period it is possible to identify
anomalies in the life of plants.

It was also established that in the fruits of the studied collection samples of tomato, the content of
toxic substances - nitrates does not exceed the MPC established for this type of vegetables by the
Ministry of Health of the Republic of Azerbaijan (300 mg/kg), and is 2.42-6.82 times below this limit.

Keywords: tomato, harvest date, varietal samples, collection, biochemical indicators.
Capa tagdim etmigdir: Qatiba Hasanova, a.e.d., dosent
Redaksiyaya daxil olma tarixi: 23.07.2025

Takrar islanmaya gondarilma tarixi: 13.08.2025
Capa gabul edilma tarixi: 15.09.2025
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Azdrbaycan Respublikasi EIm vo Tohsil Nazirliyi
Genetik Ehtiyatlar Institutunun EImi 9sarlori
jurnalinda ¢apa taqdim edilon maqalslora qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Azorbaycanm ilk elmi jurnali olaraq BMT-nin ©Orzaq vo Kond Tosorriifat1 Toskilatinin
(FAO) Agrar Elm vo Texnologiya ilizro Beynolxalq Sistemindo (AGRIS) 25.03.2022-ci il
tarixindo indekslosdirilmis va xiisusi identifikasiya kodu (ISSN 2223-5817, Online - 2790-7988)
almis Azorbaycan Respublikasi EIm vo Tohsil Nazirliyi Genetik Ehtiyatlar institutunun Elmi
Osorlori jurnalinda genetika vo genomika , bioloji ehtiyatlar vo seleksiya, biokimiya vo
fiziologiya vo yaxin elmlorin miixtolif sahoalorino aid orijinal, fonnlorarasi tadqiqatlarin naticolorini
oks etdiran, avvalar dorc edilmoyan, tezis istisna olmaqgla, digar jurnal va Kitaba dorc edilmok G¢lin
togdim edilmo morhoalasindo olmayan yiiksok keyfiyyatli mogalolor ¢ap edilir.

Miislliflarinin movqeyi redaksiyanin movqeyi ilo iist-iisto diismayan va eloco do seriya
maqaldlor darc edilmir.

Jurnalda c¢ap edilmok Ucun bu Qaydalara uygun olaraq Azarbaycan, ingilis va rus dilinds
yazilan mogalslor gobul edilir.

Elmi todqiqat xarakterli mogalonin hacmi uygun olaraq 4-8 sohifado vo icmal xarakterli mogalo
iso 8-10 sohifodon ¢ox olmamagla tortib olunmalidir. Azarbaycan dilindo togdim olunan mogalonin
sonunda ingilis va rus dillarinda, ingilis dilinds taqdim olunan mogalonin sonunda Azarbaycan va rus
dillorinds, rus dilinds togdim olunan moaqgalonin sonunda iso Azarbaycan va ingilis dillorindo eyni
mozmunlu xiilasolor verilmolidir. Maqalodo agar sozlor vo UOT indeksi gostorilmalidir(UOT
indeksinin doqiqliyino redaksiya heyoti mosuliyyot dasimir). Moagqalonin baslig1 qisa olmals,
mozmunu dks etdirmali vo 100 isarodon artiq olmamalidir.

Moagqalalarin qurulusu:
1. Elmitodgigat xarakterli mogalolor bu Qaydalara uygun olaraq tortib edilir:

GIRIS;

MATERIAL VO METODLAR;

NOTICOLOR VO ONLARIN MUZAKIROSI;

YEKUN (icmal xarakterli mogalalor ticiin mocburi deyil);

ODOBIYYAT.
Icmal xarakterli mogalalorda bashqlarm bélglisii miislliflorin ixtiyarmna buraxilir.
1.2. GIRIS bolmosindo todgiqata dair son dovrlorde goriilon islorin qisa icmali verilir vo
todqiqatin aktuallig asaslandirilir;
1.3. MATERIAL VO METODLAR bdlmosindo todqigatm material(lar), yerino yetirildiyi
metodik Usullar vo aparilmasinda istifads olunan cihazlarin markasi (istehsal edildiyi 6lkonin ad1)
gostorilir;
1.4, NOTICOLOBR VO ONLARIN MUZAKIROSI bdlmosinds todqigatin gedisi, alinan
naticolor vo onlarin miizakiresi elmi todqiqata uygun olaraq sorh edilmokls verilir. Todqiqatin
naticolorinin togdiminds cadval, diaqram, qrafik, sxem, sokil, histoqram, kimyovi vo riyazi
formullardan istifads oluna biloar;
1.5.  YEKUN bolmsasindo todqigatin naticolori xiilaso olaraq verilir;
1.6. ODOBIYYAT bolmosindon ovval, zorurot yarandigi hallarda todgigatm yerino
yetirilmosindo foaliyyoti olan soxsloro vo ya elmi miiassisolora 2-3 ciimlodon ¢ox olmamaqla
tosokkiir etmok (iclin MINNOTDARLIQ bblmosinin verilmosi istisna olunmur.

VVVVYVEr
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2. Mboqalalorin tortibi qaydalari:

2.1. MS Office Word programinda (versiya 97-2003 vo yuxari) yigilir;

2.2. Format A4. Sohifonin konarlari: yuxaridan - 2,5 sm, asagidan - 2,5, soldan - 3 sm, sagdan -
1,5sm;

2.3.  UOT indeks gostorilmali (horflorin srifti - yaglh, sola diizlonmis, 6I¢i- 12);

2.4. moqalonin adi (horflorin grifti - yagli va bdylk harflorls, sola diizlonmis ,81¢U- 14);

2.5.  miiallif{lor)in ad1 va soyad1 boyiik horflorlo, asas miiallifin ad1 iso ulduzla isaralonmoli (srifti -
yagl, sola diizlonmis, 6l¢ii-11);

2.6. miiallif{lor)in todqiqat apardig1 vo ya faaliyyat gdstordiyi elmi miiossisonin tam adi, {invani vo
osas miiallifin elektron pogt tinvani (srift - adi kursiv, sola diizlonmis, 0l¢isi- 11, “E-mail” va ya
“E-pogt “sozlori yazilmamagqla);

2.7. mogalonin annotasiyasi moqalonin yazildigi dildo - 250 sozden az olmamagla (srift -
yagli, adi, konarlara diizlonmis, 6l¢i- 11);

2.8. acar sozlor (say1 7-don ¢ox olmamagla) annotasiyadan sonra verilir (srift - yagh kursiv, 6lgt-
11);

2.9. mogalonin osas motni: srift - Times New Roman, adi, konarlara diizlonmis, 6lgiisii- 12,
interval- 1, asas motnin abzas 6lcust - 0,75 sm(girinti daxilo);

2.10. bolmolorin bashglar:: srift — yagl, boyiik horflorlo, 6lgii-12;

2.11. mogalonin sonunda (“©DOBiYYAT” bashigindan sonra) moqalonin yazildig: dildon basqa
iki dildo do (Azarbaycan dilinds yazilan mogqaloalor i¢lin rus va ingilis dillorindo, rus dilinds yazilan
mogqalalor iiclin Azorbaycan vo ingilis dillorinds, ingilis dilindo yazilan moqalslor {igiin iso
Azarbaycan va rus dillorindo 250 s6zdon ibarot) xiilaso (annotasiya) vo agar sozlor verilir (
“XULASO”, “SUMMARY” va ya “PE3IOME” bagliqlar1 yazilmir);

2.12. moqalonin ad1 ortada yazilr, srift - yagh, boyik horflarls, 6lgi-11);

2.13. miialliflorin ad1 vo soyadi ortada yazilir, : srift — yaglh , 6lcl-11);

2.14. isin yerino yetirildiyi vo ya miiollif(lar)in faaliyyot -gostordiyi elmi miiossisonin adi (srift -
kursiv, ortada, 0l¢i-11);

2.15. xiilasonin motni : srift — adi, 6l¢i-11;

2.16. acar sozlor (srift —yagl, Olcl- 11).

3. Iliistrativ materiallar, formul va cadvallor

3.1. Cadvallorin eni 17,0 sm-don ¢ox olmamali, motndo cadvallora verilon istinadlar:

(Cadval 1), (Cadval 2), yaxud (Cadval 1, 2) va s., Cadvalin adi cadvalin basinda yazilir. Cadval 1
(srift - yagli, 6lgli-11). Cadvalin ad1 (srift - adi, 6l¢u-11). Gostaricinin ad1 (srift - yagl, 6l¢ii-11;
rogomlor (srift - adi, élci- 11);

3.2. Sokillara, sxemlora, grafikloro motndo istinad Sokil sdzii altinda birlosdirilir( (Sokil 1), (Sakil
2) va ya (Sakil 1, 2) va s. Sakillorin eni iso 17,0 sm-don ¢ox olmamalidir. Sakil 1 (srift - yagh),
sokilin ad1 sokilin altinda yazilir;

3.3.  Sokilin adi (srift - yagh, 6lgii-11). Sokilalt: izahat (srift - adi), absis, ordinat oxlarmin adlar1, sorti
isaralori vo digor legendlor (srift - yagli), absis vo ordinat oxlarmin gostaricilori vo ya roqomlori
(srift - adi) verilir;

3.4. Qrafiklor uygun grafik programlarla (“MS Excel”, “Sigma Plot”, “Origin” va s.) tortib
olunur;

3.5. Kimyavi formullar mivafiq programlar — “SymyxDraw”, “ChemDraw”, “ChemOffice” vo
s., riyazi formullar iso “MS Equation”, “MathType” vo s. formul redaktorlarindan istifado
edilmaklo yigilir. Riyazi formullarin sayr 1-don artiq olduqda onlar ndomralonarok, kimyovi
formullarm iso altinda vo ya yaninda ad1 yazilmaqla monsublugu bildirilir;

3.6.  Sokillor mivafiq fotoredaktorlarla islonorok motndos yerlosdirilmalidir. Ayrica taqdim olunan
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% ¢

sokillor “jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyysti 300 point/ditym-don az olmamali.

4.  Odabiyyatlara istinad va adabiyyat siyahisinin tartibi

4.1. Odobiyyat siyahisinda abzas 6lcist - 0,25 sm (girinti xarico);

4.2. Moaqalodo asason son 5-10 ilin elmi mogalslorine, monografiyalara vo digar etibarli monbolora
usttinltik verilir;

4.3. Odobiyyatlara istinad edilmo motnds dairavi métarizods (monbs nisani, yaxud miisllifin adi)
gostorilmoklo verilir. Istinad ilk miiollifin soyadmni, moqalenin (manbanin) noasr olundugu ili 6ziinda
ehtiva edir;

4.4, Oziino istinad 2-don ¢ox olmamalidir;

4.5. Odobiyyat siyahisinda monbolor olifba sirasiyla, ovval Azarbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin olifbali digor xarici dillordo olanlar da duzulur;

4.6. Odobiyyatlar monbanin ¢ap olundugu orijinal dilds v ardinca transliterasiyasi verilir;

Mas.: Magalaya istinad

dliyev D.R. NaCl duzunun miixtolif gatiliqlarmn bugda (T.durum Desf.) genotiplorinin bazi morfoloji
gostoriciloring, malondialdehidin migdarinda vo kataloza fermentinin faalligina tosiri. AMEA-nin
Xoboarlari (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of catalase
enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS (Biological
and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

XwotrTu A.B., AutonoBa O.10., Muponenko H.B., I'appuienko T.A., Adanacenko O.C.
YcroitunBoCTh KapTodens K KapaHTHHHBIM OOJE3HIM. Bagunosckuil JHCypHan eeHemuku u
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko
N.V., Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii
Zhurnal Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Konfrans materialina istinad

Isgarov A. Qarabagin florasi, bitki ortiiyii vo bitki ehtiyatlarinin todqiqinin asas istiqamotlori.
“Qarabagin biomiixtolifliyi, torpaq vo su ehtiyatlari: ke¢misi, bugiinii vo golocoyi” mdvzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current and
future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. IIpusnakosas kosuiekius Raphanus sativus L. BUP. B: C6.
TE3UCOB MEXIyHap. KoHG. «125 ner mpuknannoit 6otanuku B Poccum», 25-28 Hoa6. 2019 r.
CII6., 2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,Artemyeva A.M. Trait-specific
collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. 125 Years of Applied
Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI 10.30901/978-5-
907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
10.1007/978-4-431-55675-6.
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Kitaba istinad

Musayev 9.C., Hiseynov H.S., Mammadov Z.A. Danli-taxil bitkilorinin seleksiyasi sahasindo
todqiqat islorino dair tarla tocriibolorinin metodikasi. Baki :”Miisllim nogriyati”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works
on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BaBuioB H.W. VMmyHuter pactenuii kK MHGEKIMOHHBIM 3a0oseBanusm. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kihn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. 11. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Odobiyyat monbolorinin verilma ardicilligi: mogalonin miislliflori (srift-yagli), motorizodo
moqalonin ¢ixdig1 il, mogalonin adi, dorc olundugu dorgi, dorginin cildi, ndmrasi vo sohifolor (srift-

adi).

5. Cap U¢ln moqalolor miiolliflor torafindon genresjournal@gmail.com elektron
poctuna, www.genresjournal.az saytinda “Electronic submission for GRI" basligi altinda
gondorilir.

6.  Mogqalolor anonim raygilorin miisbat roylorindon irali golon redaksiya heystinin gorari ilo
capa gondorilir.

7.  Redaksiyanin iinvani: Azarbaycan Respublikasi EIm vo Toahsil Nazirliyi Genetik
Ehtiyatlar Institutu, Azorbaycan, Baki, AZ 1106, Azadliq pr., 155

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

QEYD: Jurnal ilds iki dofs nosr edilir. Bu Qaydalara uygun tortib olunmayan moagqalslor ¢ap
edilmir.
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TPEBOBAHUWS U ITPABIIA

ogopMIIeHHsI cTaTell, PeICTABJICHHBIX K My0/IMKAILMH B JKypHaJe
Tpyabl MHCTHTYTA reHeTHYECKUX pPecypcoB
MuHucTepcTBa HAyKH M 00pa3oBanus A3epOaiixanckoil Peciry6smkn

Tpynel MHCTHTYTa T€HETHYECKUX PECypCOB IEPBBIM HayuyHBIM >KypHan AsepOaiikaHa,
MIpOUHAEKCHpOBaHHbIN [Ipo0BOJILCTBEHHON M cellbCcKkoXO03siiicTBeHHONW opranuzanueri OOH
(PAO) u MexaynapoaHold HWHGPOPMAMOHHONH CHCTEMOHW CEIbCKOXO3SIMICTBEHHBIX HAyK U
texHosoruit (AGRIS) B 25.03.2022, umeronuii crienuaibHblid uaeHTUGUKannoHHbI kKox (ISSN
2223-5817, Online - 2790- 7988), npuHHMaeT Ka4eCTBEHHBIC, OTPAXKAIOUIAE PE3yIbTAThI
OpUTMHAJIBHBIX, MEXKIUCIUIUIMHAPHBIX HCCJIEOBaHUM, paHee HE ONyOJIMKOBaHHBIX (3a
UCKJIIOYEHHEM TE3HCOB) M HE IMpPEICTaBICHHBIX Ul MyOJIMKAlMU B JIPyrue KypHajbl U KHUTU
CTaTbl TO TEHETHMKE W TE€HOMHKE, OMOJIOTMYECKHM pecypcaM M CeleKUUH, OHOXUMHUH U
(U3HOJIOrUH, a TAKXKE 10 Pa3IUYHbIM 00JacTSIM CMEXHbIX HayK. CTaTby, MPEACTaBIEHHBIE JUIS
nyonukanuu B OkypHaie Tpyasl WHcTuTyTa, AOKHBI COOTBETCTBOBATH «TPEOOBAaHUSM U
npaBusiaM 0(OpMIIEHUS cTaTeii.

Cepuiinbie cTaTbu He my0anKy0TCcsl. [lo3unmu aBTOPOB M peaKiuM J0/LKHBI COBIAIAT.

[IpuHuMaroTcsi cTaThbu, HANMCaHHbIE HA OJHOM M3 TpPEX S3BIKOB: a3epOauioNCaHCKull,
pyceekutt u aneautickuii. O0bEM HCCIIEIOBATEIILCKUX CTATEH JIOJDKEH COCTaBIATH 4-8 cTpaHwmIl
COOTBETCTBEHHO, a 0030pHBIEC CTaThH HE JOJDKHBI TpeBbImaTh 8-10 cTpanuil. B xoHIe crartei,
MPE/ICTAaBJICHHBIX Ha a3epOalKaHCKOM S3bIKE, [JIOJDKHBI COJEpKAThCS aHHOTAlMKM Ha
AQHIVIMMCKOM M PYCCKOM  A3bIKaX, COOTBETCTBYIOIIMX COJEPKAHUIO, B KOHLE CTaTew,
MIPE/ICTaBICHHBIX HA aHTJIUHCKOM SI3bIKE - Ha a3epOaiiKaHCKOM U PYCCKOM SI3bIKaX, a B KOHIIE
CTaTeH, MpEJCTaBICHHBIX Ha PYCCKOM sI3bIKE - Ha a3epOal/PKaHCKOM W aHTJIMACKOM SI3BIKaX.
KiroueBbie crmoBa m mHaekc YJIK momkHBI ObITh yKa3aHbl B CTaTbe (pedakius HE HECeT
OTBETCTBEHHOCTH 3a JIOCTOBepHOCTh MHIekca Y /IK). HazBanue craThu JOMKHO OBITH KPAaTKUM,
OTpaXkaTh cojiep>kanue 1 He npesbimath 100 cuMBOIIOB.

CTpykrypa crareii:

CraTbu UCCIEI0BaTENBCKOTO XapaKTepa JOKHbI BKIIIOYATh CICAYIOIINE a3 Ieiibl:
BBEJIEHUE

MATEPUAJIBI U METO/bI

PE3YJIbTATBI U UX OBCYKJAEHUE

SAKJ/IIOYEHMUE (Heo0s3aTe1bHO 1A cTAaTEl 0030PHOI0 XapaKTepa);

CIIUCOK JIMTEPATYPBI

B ocob6bix cnydasx taxke mnpunumaercs pasder BJIIATOJAPHOCTD (uwe Oonee 2-3
npemnoxenuit) pasmenieHuslii 10 CIIMCKA JIMTEPATYPBI, ¢ BeipaxkeHueM 611aroJapHOCTH
JUIAM WM HAYYHBIM OPraHU3aIUsM, UMEIOIINM OTHOIIIEHUE K BHITIOJIHEHUIO PAOOTHI.

B 0030pHBIX CTaThsIX pa3/ieieHne 3aroJIOBKOB OCTABIIEHO Ha YCMOTPEHHE aBTOPA.

1.2 B paznene BBEJAEHME npuBoautcs kpaTkuii 0030p UcCie0BaHUM B TaHHOM 00s1acTH 3a
MOCJIeTHUE TOJIbI 1 0O0CHOBBIBAETCS aKTYalIbHOCTh MTPOBECHHOTO UCCIIEI0OBAHUS;

1.3 B paznene MATEPHUAJIBI U METO/JDbI nomxHBI OBITH SICHO OMUCAHBI UCIIOJIb3yEMbIE B
KauecTBE OOBEKTOB HCCJIEIOBAHUS MaTepHabl U METOJbI MPOBOJAUMBIX HccienoBaHuil. [lms
UCIOJIb3YeMOM ammapaTypsl M OOOpyIOBaHUS JOJDKHBI OBITh YKa3aHbl Mapka W CTpaHa
MIPOU3BOIUTES;

14 B pasnene PE3YJIBTATBI U UX OBCYXIEHHWE nomxHbl OBITH OTPaKEHBI XOJT
MIPOBEICHUSI MCCIIeIOBaHUs, TOMYYeHHbIE Pe3yiabTaThl W uX obcyxaenue. [Ipu odopmienun
pe3ynbTaToOB

=

VVVVYE2E
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MOYKHO HCIOJIb30BaTh TaOMUIbL, Tpaduku, cxembl, GoTtorpaduu, XuMHYECKUE U MAaTEMAaTHUECKHE
(bopMyIIBL.

1.5 B paznene SAKJIFOYEHMUE npuBoutcst 00600111eHHE pe3yabTaTOB UCCIEI0OBAHMUS.

1.6 TIlepen pazmenom JIMTEPATYPA mpu HE0OXOAMMOCTH JOMYyCKAaeTCsl J00aBICHHE
paznena BJIATI'OJAPHOCTU s OnarofapHOCTH JIMIIAM WM HAYYHBIM  YUPEXKACHUSM,
Y4acTBOBABILIUM B HCCIICJIOBAHUSAX, HE O0Jiee 4eM B 2-3 MPEIIOKEHUSX.

2. IlpaBuaa opopmiieHus crareii:

2.1 Crarbu npencrasisitores B hopmate MS Office Word (Bepcuu 97-2003 u Bbitie);

2.2. @opmar A4. [Tons ctpaHuibl: BepxHee - 2,5 cM, HIKHEe - 2,5, neBoe - 3 cm, ipasoe - 1,5 cm;

2.3 VYkaswearb uHAeKch YK (mpudr - xupHBIH, ¢ BBIpaBHUBaHHEM TOJEBOMY Kpato. Pazmep:
12)

2.4 HazBanue crathll (ipuT - KMPHBIA, 3arJaBHBIMH OyKBaMH, BBIPABHHBAHHE - TI0 JIEBOMY
kpato. Pazmep: 14);

2.5 Wma u ¢dammms aBTopa (aBTOPOB) 3arjlaBHBIMH OYKBaMH, JIOJDKHBI OBITH YKa3aHBI yd&Has
CTENIEHb M Hay4yHO€ 3BaHUWE, OCHOBHOM aBTOp YyKa3blBaeTCsd 3Be30YKOW (mpudr -
MOJIY’KUPHBIN, BEIpaBHUBAHUE 110 JIEBOMY Kpato. Pazmep: 11);

2.6 TlomHOE Ha3BaHUE M APpeC HAYYHOTO YYpEeXJEHUs, B KOTOpoM paboTae(ro)T uiau Bene(y)T
CBOIO HaY4HYIO JIEITEIbHOCTh aBTOP(bI), a TAKKE aJIpec 3JIEKTPOHHOMN MOYTHl OCHOBHOTO aBTOpPa
(mpudT-00BIYHBIT  KypCHB, BBIpaBHHBaHHE I10 JieBoMy Kparo. Pasmep:11). (Cnosa e-mail
WA «QJICKTPOHHAs I1mo4Ta» HE HpOHI/ICI)IBaIOTCSI);

2.7 AHHOTamusl CTaTbu - Ha s3bIKe odopmileHUs crathu - He Oonee 250 cnmoB (mpudTt -
YKUPHBINA, TPOCTOU, BEIPOBHEHHBIN. Pa3zmep: 11);

2.8 KimtoueBble cnoBa (He OoJiee 7-W CJIOB) - CTaBATCSA MOCIE aHHOTAIUU (MIPUQPT - KUPHBIN
KypcuB. Pazmep: 11);

2.9 OcHoBHO# TekcT cratbu: mpudrt - Times New Roman, oObruHbIi, BhIpaBHHEBAHHE - IO
mupuHe. Pazmep mpudra: 12. MUatepan: 1. Pasmep ab63ama ocHoBHOTrO Tekcra - 0,75 cm
(oTcTyn BHYTpH);

2.10  3armaBue pazzuenoB: MIPUQT - KUPHBIH, 3arJaBHBIMU OykBaMu. Pazmep: 12.

2.11 B xonre crateu (mocie JIUTEPATYPBI) npusomurcst annoramust (250 ¢JI0B) 1 KITFOUEBBIE CIIOBA
(3aronoekn AHHOTAILIMA, SUMMURY wunu PE3IOME He mponuchIBaroTcs) Ha JBYX S3bIKAX,
OTJIMYHBIX OT fA3bIKAa CTaThH (IS cTaTeld Ha a3epOalKaHCKOM SI3BIKE Ha PYCCKOM WM aHTIHICKOM
SI3BIKAX, ISl CTaTel Ha PYCCKOM SI3bIKE Ha a3epOailKaHCKOM M aHTIMHACKOM SI3BIKaX W IS CTaTel Ha
AHTINIICKOM Ha a3epOaiKaHCKOM U PYCCKOM S3BIKaX).

2.12. Haszanue Crarbu (Ilpudt - Kupnsiii 3arnaBnbiii, BeipapHuBanue - mo neHtpy, Pasmep:

11).

2.13.  HWuunmansl u pamuiu aBtopoB (LpudT - skUpHBIA, BRIpaBHUBAHUE - TI0 CEPEIUHE, Pa3Mep:

11).

2.14. HasBanuwe u aJpec HAy4yHOTO YYpPEXACHHs, TJ€ BBINOJHEHA paboTa Wi padoTaroT

aBTOPBI CTAaThH, BIpaBHUBaHUE - 110 cepenuue. [Lpudt- oObrunsii. Pazmep mpudra: 11.

2.15.  Texkcr annoraruu (Ipudt - 00buHkIHA, pasmep: 11);

2.16. Kurouessie crosa (IIpudr - 00brunbIii, pazmep: 11).

3. HamocTpaTHBHBIE MaTepHAaJbl, GOPMYJIbI U TA0JULbI:

3.1. Illupuna Tabnuu He moJKHA mpeBblmaTh 17,0 cM, CCBUIKM Ha TaOJUIBI B TEKCTE JOJKHBI
obITh crnenyromuMmu: (Tabmuma 1), (Tabnuna 2) wnu (Tabnuma 1, 2) u tak nanee. Ha3zpanue
TabaMLbl MUercs B Havaie Tabmunpbl. Tabnuna 1 (mpudt - xupHeiid. Paszmep: 11). Hazpanue
tabauubl (ILpudr - o6srunbIif. Pazmep: 11). HazBanue unaukaropa (Lpudt - xupHsiii, Pazmep:
11), 3nauenus (Ipudt - oO6brunsit. Pazmep: 11).

3.2. B cratbe Qotorpadum, rpadukd M CXeMbl OOBEAMHSIOTCS IOJ| €IUHBIM Ha3BaHUEM -
pucyHok. CcpUIKa Ha PHCYHKH B TEKCTE MPUBOJMTCS cieayronM obpasom: (Puc. 1), (Puc. 2.)
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6o (Puc. 1, 2) u T.1. lllupuna pucynkos 17,0 cm. Puc. 1 (Lpudr - >kupHbIii), Ha3BaHUE PUCYHKA
MTUILETCS IO HUM.

3.3. Ha3panme pucynka (Lpudt - xwupneid, pasmep 11). IlompucyHounslii Texct (pudr -
oObruHbIi); Has3Banue oceil abciycchl, OpAMHATHI, YCIOBHBIE 3HAKW M JIETeHIB! (WpUPT -
KUPHBI), 3HAUEHHUS WK HOMepa (IpUT - OOBIYHBIN) TIPUBOISATCS.

3.4. T'padumku HOIDKHBI OBITH COCTAaBICHBI COOTBETCTBYRoUIMMHU mporpammamu (MS Excel,
SigmaPlot, Origin u T.1.).

3.5. Xumunueckue GopMylibl HAOUPAIOTCS C UCIOIH30BAHUEM COOTBETCTBYIOIIUX PEAAKTOPOB
xumuuaeckux Gpopmyn - SymyxDraw, ChemDraw, ChemOffice u T.1., MaTemaTuueckue GopmyIibl -
MS Equation, MathType u ap. penakTopoB Matematuueckux Gopmyir. B ciydae npeacrasieHus
Oosee oHOM MaTeMaTuueckoil (opMysibl, MPOBOAUTCS MOCHeAoBaTeNbHas HyMepauus. Hazpanue
WM Pa3bsICHEHUE IPUBOANUTCS TNOO pAIOM, JTUO0 1101 POPMYIIOH.

3.6. @ororpadpuu JOKHBI OBbITH 00pabOTaHBl COOTBETCTBYIOIIMMH (POTOpPEAAKTOPAMHU.
dotorpaduu Moryr ObITH OTAENBHO MpeAcTaBieHbl B (Gopmare jpeg, tiff, bmp, pdf u ap. B
kagecTBe He MeHee 300 Touek/aronM.

4.  JluTepaTypHble CCHIKH U COCTABJIEHUE CIIMCKA JIUTEPATYPhI:

4.1. Pa3mep a03ama crimcka utepatypsl - 0,25 cM (OTCTyI CHapyXn);

42. B crartbe cieayeT OTIOaBaTh MPEANOYTCHWE HAYYHBIM CTaThsM, MOHOrpadusM u
JIPYrUM JTIOCTOBEPHBIM UCTOYHUKAM TociieHuX 5-10 rner;

4.3. JluTepaTypHBIE CCBUIKH B TEKCTE HAIOTCS B KPYIIIBIX CKOOKaX. CChUTKa MPEICTABISIETCS B
BHJIe (haMUITHK TTEPBOTO aBTOPA M T0JIA M3AaHUS JIUTEPATYPHOTO UCTOYHUKA;

4.4. He Gosee 2 cChUTOK Ha CBOU TPY/IbI

4.5. B crnucke nureparypbl HCTOYHHMKHU MPUBOAATCA MO ajdaBuUTHOMY mopsaky. CHauana Ha
azepOaiiPKaHCKOM, 3aT€M Ha PYCCKOM (CJIaBSIHCKOM), M B KOHLIE Ha IPYTUX UHOCTPAHHBIX S3bIKaX C
JATUHCKUM aJIpaBUTOM, BKITFOYAsT aHTIIUHCKHIA;

4.6. Jlureparypa JHobKHA OBITH MpEACTaBlieHA HA OPUTMHAIBHOM SI3bIKE OIMyOJIMKOBaHUS
HWCTOYHUKA, C TIOCJIEAYIOIIEH TpaHCIUTEpalUECH.

Cceblika na cmamuio

Oliyev D.R. NaCl duzunun miixtalif qatiliglarinin bugda (T.durum Desf.) genotiplorinin bozi
morfoloji géstaricilorine, malondialdehidin miqgdarinda va kataloza fermentinin foalligina tosiri.
AMEA-nin Xabarlari (Biologiya va Tibb elmlori). 2015;70 (3):12-18. [Aliyev D.R. The influence
of NaCl salt concentration on some morphological indicators, malondialdehyde quantity and
activity of catalase enzyme. AMEA-n:n Khabarlari (Biologiya va Tibb elmlari) = Proceedings of
ANAS (Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xwotrtu A.B., AuronoBa O.1O0., Muponenko H.B., I'aBpuienko T.A., Apanacenko O.C.
YcToiuuBOCTh KapTodenss K KapaHTHHHBIM OOJIC3HSIM. Basunogckuti JcypHan ceHemuKku u
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu.,
Mironenko N.V.,

Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis
and sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Ccbuika na mamepuan Kongepenyuu
Isgarov A. Qarabagin florasi, bitki Ortiiyli vo bitki ehtiyatlarinin todqiqinin asas istiqgamotlori.
“Qarabagm biomiixtalifliyi, torpaq ve su ehtiyatlar:: kegmisi, buglini vo golacoyi” movzusunda

151



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X1V(2025)

onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current
and future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. [IpusnakoBas kosuekius Raphanus sativus L. BUP. B: Co.
TE3UCOB MEXIyHap. KoH}. «125 ner mpuxmagnoit 6otanuku B Poccun», 25-28 Hos6. 2019 r.
CIlo6., 2019;155. DOI 10.30901/978- 5-907145-39-9. [Kurina A.B., Artemyeva A.M. Trait-
specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years
of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI
10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in
the presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from
Genome to Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-
133. DOI 10.1007/978-4-431-55675-6.

Cceblika Ha KHu2y

Musayev 9.C., Hiiseynov H.S., Mommoadov Z.A. Donli-taxil bitkilorinin seleksiyasi sahosindo
tadqiqat iglorino dair tarla tocriibalorinin metodikasi. Baki :”Miiollim nogriyati”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research
works on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

Basuio H.M. mmynuter pactennii kK MHPEKIIMOHHBIM 3a0oseBanusm. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kidhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. IlI. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. TlopsimoK TOCIEIOBaTENIbHOCTH JIMTEPATYPHBIX WUCTOYHHUKOB: aBTOPBI CTAaThH (WIPUQPT -
JKUPHBINA), TOJ M3JaHUS B Kpyrioil ckoOke (mpudT - oObIYHBIN), HA3BAaHWE CTAaThH, HA3BaHUE
MIEPUOIMYESCKOTO U3JIAHUS - )KypHaJI, COOPHUK, TOM, HOMEp M3JaHus ()KypHalia, COOpHUKA, KHUTH),
HOMEp WM KOJIMYECTBO CTPaHMI] (IIPUQT - OOBIYHBII).

5. Cratby  JTOJDKHBI ~ OBITH  OTIpaBJEHBI IO  OSJEKTPOHHOW TMOYTE TO  aapecy
genresjournal@gmail.com, caiir - www.genresjournal.az mox 3aromoskom “Electronic
submission for GRI”.

6. Cratbu 6y,ZLYT OTIIpaBJICHbI B IICYA4aTb II0 PCHICHUIO peHaKHHOHHOﬁ KOJIJIETUKX Ha
OCHOBAHHWH IIOJIOKHUTCIIBHBIX OT3bIBOB AHOHUMHBIX PCHCH3CHTOB.

7. Anpec pepakiuu: HWHCTHTYT reHeTHYeCcKHX pecypcoB MHHHCTEpPCTBAa HAYKH H
o0pazoBaHusi A3sepOaiipxanckoil PecnmyOauxm, Aszep6aiimpkan, baky, AZ1106, mp.
Asamieir, 155

8.  Dmextponnas moyra: genresjournal@gmail.com; Tem.: (+99412) 562-99-28

INPUMEYAHMUE: xypHan BEIXOAUT JBa pa3a B rofl. CTaTbu, COCTABIICHHBIE HE B
COOTBETCTBUH C TPEOOBAHUAMM KYypHaia, HE MyOIUKYIOTCS.
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REQUIREMENTS AND GUIDELINES

for manuscripts submitted to publish in the journal
Proceedings of the Genetic Resources Institute
Ministry of Science and Education of the Republic of Azerbaijan

The Proceedings of the Genetic Resources Institute Ministry of Science and Education of
the Republic of Azerbaijan is the first scientific journal of Azerbaijan, indexed in the International
System of Agricultural Sciences and Technologies (AGRIS) of the Food and Agriculture Organization
of the United Nations (FAO) on March 25, 2022, having a special identification code (ISSN
2223-5817, Online - 2790-7988) and publishes the results of original, interdisciplinary researches
previously unpublished except for the thesis, other high-quality articles that are not at the
submission stage for publication in journals and books on genetics and genomics, biological
resources and breeding, biochemistry and physiology, as well as in various fields of related
sciences.

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

The article may be published in one of three languages: Azerbaijani, Russian or English.

The volume of a manuscript should not exceed 4-8 pages, respectively, and review articles
should not exceed 8-10 pages.

At the end of the article presented in the Azerbaijani language, an abstract with the same
content should be given in English and Russian, the end of the article presented in the English
language in Azerbaijani and Russian languages, and at the end of the article presented in the
Russian language in Azerbaijani and English languages. Keywords and the UDC index should be
indicated in the article (the editorial board is not responsible for the accuracy of the UDC index).
The title of the article should be short, reflect the content and not exceed 100 characters.

1. Structure of manuscripts:

1.1. Research articles should include the following sections:

INTRODUCTION

MATERIALS AND METHODS

RESULTS AND DISCUSSION

CONCLUSION (optional for review articles)

REFERENCES

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

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

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

1.3.  The MATERIALS AND METHODS section, clearly describes the materials, used
methods and implementation of research, the used equipment and facilities with the brand and
country of the manufacturer.

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

1.5.  The CONCLUSION section summarizes the results of the study.

1.6.  In special cases, the ACKNOWLEDGMENTS section (no more than 2-3 sentences)
placed before the REFERENCES section, expressing gratitude to individuals or scientific
organizations related to the work, is also accepted.
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2. Guidelines for the preparation of manuscripts:

2.1.  Manuscripts should be submitted in MS Office Word format (versions 97- 2003 and higher);
2.2. A4 format. Page margins: top - 2.5 cm, bottom- 2.5, left - 3 cm, right - 1.5 cm.

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

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

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

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

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

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

2.9.  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);

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

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

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

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

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

2.15. Abstract text (Font - regular, size: 11);
2.16. Keywords (Font - regular, size: 11).

3. Ilustrative materials, formulas and tables:

3.1 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).

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

3.3 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.

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

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

3.6 Images should be processed by appropriate photo editors. Images should be submitted
separately in jpeg, tiff, bmp, pdf, etc. format at least with a resolution of 300 dpi.
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4, Guidelines for the preparation of references:
4.1. The size of a paragraph of the list of references - 0.25 cm (indentation outside);

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

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

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

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

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

Citing a journal article

Oliyev D.R. NaCl duzunun miixtalif gatiliglarinin bugda (T.durum Desf.) genotiplorinin bozi
morfoloji gostoriciloring, malondialdehidin miqdarinda vo kataloza fermentinin foalligina tosiri.
AMEA-nin Xabarlori (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence
of NaCl salt concentration on some morphological indicators, malondialdehyde quantity and
activity of catalase enzyme. AMEA-n:n Khabarlari (Biologiya va Tibb elmlari) = Proceedings of
ANAS (Biological and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xwortu A.B., Autonoa O.1Q., Muponenko H.B., I'aBpusnenko T.A., Apanacenxko O.C.
YcroitunBoCTh KapTodens K KapaHTUHHBIM OOJE3HSIM. Bagunoeckuil iCypHan eeHemuku u
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu.,
Mironenko N.V.,

Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis
and sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Reference to the conference proceedings

Isgarov A. Qarabagin florasi, bitki Ortiliyii vo bitki ehtiyatlarinin todqiqinin osas istiqamatlori.
“Qarabagm biomiixtalifliyi, torpaq vo su ehtiyatlari: kegmisi, bugiini va galocayi” mdvzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current
and future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. [lpusnHakoBas koyutekuusi Raphanus sativus L. BUP. B: C6.
TE3UCOB MeXAyHap. KoH}. «125 ner mpuknaaHoil 6otanuku B Poccum», 25-28 Hoa6. 2019 r.
CII6., 2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,

Artemyeva A.M. Trait-specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of
Int. conf. “125 Years of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia,
2019;155. DOI 10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in
the presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from
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Genome to Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-
133. DOI 10.1007/978-4-431-55675-6.

Reference to the book

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Daonli-taxil bitkilorinin seleksiyast sahasindo
todqiqat iglorino dair tarla tocriibalorinin metodikasi. Baki :”Miiollim nogriyati”, 2008. [Musayev
AJ., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research
works on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BaBuioB H.M. mmynuter pactenuii kK MHQEKIMOHHBIM 3a0oseBanusam. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kdhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

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

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

7. Editorial office address: 155, Azadlig ave., AZ1106, Baku, Azerbaijan, Genetic
Resources Institute Ministry of Science and Education of the Republic of Azerbaijan
8.  E-mail: genresjournal@gmail.com; Tel.: (+99412) 562-99-28

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