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Xilass. Toadqgigatin magsadi yerli Telman, Conlibel, Ugur vo Vagqif kartof sortlarimin (Solanum tuberosum L.)
apikal meristem kulturas: soraitindo in vitro regenerasiya xususiyystlorini giymotlondirmok vo meristem
kulturasindan sonra virusdan azad bitki materialinin oaldo olunma saviyyesini miloyyan etmok olmusdur. Olgiisii
0.1-0.3 mm olan apikal meristemlor steril soraitdo ayrilaraq Murashige vo Skoog (MS) gida mihitina
inokulyasiya edilmis, proliferasiya, koklonmo vo akklimatizasiya morhalolori Uzro sortlararasi forglor
giymotlondirilmisdir. Ug subkulturdan sonra bitkilor PVX, PVY va PLRV viruslarinin mvcudluguna gora DAS-
ELISA dsulu ilo analiz edilmisdir. Hormonsuz MS miihitindo zogun orta uzunlugu sortlar arasinda statistik
cohotdoan forglonmis, an yilksak gostaricilor Conlibel (69.3£0.7 mm) vo Telman (68.9+£0.8 mm) sortlarinda geydo
alinmigdir. Eksplant basina zog say1 (6.1+0.7) va kdk amalagalmo faizi (95.0%) ododi olaraq Telman sortunda,
eksplant basina kok say1 (5.4+0.9) iso Ugur sortunda daha yiiksok olmusdur. Virusdan azad niimunalarin pay1
sortlar Gzro 83.3-93.3% arasinda doyismis, lakin sortlar arasinda forq statistik cohotdon shomiyyatli olmamisdir;
timumilikda 120 niimunadon 106-s1 (88.3%) PVX, PVY vo PLRYV lizro ELISA-manfi olmusdur. Akklimatizasiya
morhalosinds biitiin  sortlarda normal vegetativ inkisaf miisahido edilmisdir. Noticolor apikal meristem
kulturasinin tadqiq olunan yerli sortlarin mikrogoxaldilmasi vo saglamlagdirilmis okin materialinin alds olunmasi
liclin totbig oluna bilon biotexnoloji yanagsma oldugunu gostarir.

Acar sozlar: Solanum tuberosum L., apikal meristem kulturasi, kartof viruslari, DAS-ELISA, akklimatizasiya

Giris

Diinya ohalisinin artmasi, iqlim doyismolori vo bitki xastoliklorinin yayilma riskinin
yuksalmosi fonunda saglam va ylksok keyfiyyatli okin materialinin alds edilmasi dayanigli
kond tosarriifatinin mithiim istigamatlorindan biri hesab olunur [13]. Xisusilo vegetativ yolla
coxaldilan bitkilords virus vo digar sistemik patogenlarin nasildon-naslo  6tlrilmosi
mohsuldarligin vo toxum materialinin keyfiyyotinin azalmasina sobob ola bilor.

Kartof (Solanum tuberosum L.) Solanaceae fasilasina aid olmagla dinya tGizro mihim
arzaq bitkilorindan biridir [1, 13]. Yiksok gida doyarina malik olan kartof vitaminlor, mineral
maddalar vo mixtalif bioaktiv komponentlorls zongindir [9, 13]. Bununla yanasi, kartofun
vegetativ yolla c¢oxaldilmasi toxumluq materialinda virus vo digor patogenlorin todricon
toplanmasina, sortlarin bioloji xiisusiyyatlorinin zsiflomasina vo mohsuldarligin azalmasina
sobab ola bilor. Buna gora do saglam toxum materialinin alinmasini tomin edan biotexnoloji
tisullar kartof toxumgulugunda xiisusi shamiyyast dasiyir.

Azorbaycanda kartof istehsali 6lkonin orzag tominati baximimdan miithiim sahalordon
biridir. FAOSTAT molumatlar kartof tizro istehsal vo xarici ticaroat gostoricilorinin illor tizro
doyisdiyini gostorir [7]. Bu baximdan yerli sortlarin mohsuldarligimin vo toxumlug
keyfiyyotinin qorunmasi, eloco do saglam okin materialinin aldo olunmasi {iglin effektiv
coxaltma vo saglamlagdirma texnologiyalarinin totbiqi aktualdir.

Kartofda genis yayilmis viruslar arasinda Potato virus X (PVX), Potato virus Y (PVY)
vo Potato leafroll virus (PLRV) xUsusi oshomiyyat dasiyir. Bu viruslar bitkilorin inkisafina,
mohsuldarliga vo yumrularin keyfiyyatino moanfi tosir gostora bilor. PVX oasason mexaniki
yolla vo yoluxmus toxum yumrulart vasitesSilo yayildigi halda, PVY va PLRV-nin
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yayilmasinda mananoalor miihiim rol oynayir [6, 15]. Virus infeksiyalarinin vegetativ coxalma
zamani saxlanilmasi vo yayilmasi saglam toxumluq materialinin istehsalini ¢atinlogdirir.

Apikal meristem kulturas: virus ylikiinlin azaldilmasi vo saglamlagdirilmis ilkin bitki
materialinin olds olunmasi {iglin genis istifado edilon biotexnoloji yanasmalardan biridir.
Meristematik toxumalarda damar sisteminin zoif inkisaf etmoasi vo hliceyra bolunmasinin
yuksak intensivliyi bazi sistemik viruslarin bu toxumalarda yayilmasint mohdudlasdira biloar.
Buna goro do meristem kulturasi kartofda saglamlasdirilmis bitki materialinin alds olunmasi
vo sonraki mikrogoxaltma morhalolori ticiin perspektivli tsul hesab edilir [5]. In vitro
mikrocoxaltma adston eksplantin segilmasi Vo sterilizasiyasi, kulturanin baslangici,
proliferasiya, koklonma vo akklimatizasiya marhalalorindon ibarstdir. Bu prosesds Murashige
vo Skoog (MS) gida muhiti vo mixtalif bitki boyuma tonzimlayicilarindon istifads edilir.
Sitokininlar asasan zoglarin omala galmasi va proliferasiyasini, auxinlar iso kok amalagalmosi
Vo kok sisteminin inkisafin1 stimullagdirir [11, 12]. Bununla bels, in vitro regenerasiya va
mikrocoxaltmanin effektivliyi genotipdon, gida mdihitinin terkibindon va istifado olunan
boyuma tonzimloyicilarinin konsentrasiyasindan asili olaraq doyigo bilor [8, 9].

Genotipa xas regenerasiya reaksiyalarmin miioyyan edilmosi mikrogoxaltma
protokollarinin optimallagdirilmast baximindan miihiim oshamiyyot dasiyir. Giicli kok
sisteminin formalagmasi va bitkilorin ex vitro soraito ugurlu akklimatizasiyasi mikrogoxaltma
prosesinin  sonraki morholalorinin  effektivliyini muoyyon edon osas amillordondir.
Temperatur, rutubst vo isiq soraitinin diizgiin idars olunmasi bitkilorin sagqalma soviyyasino
Vo sonraki vegetativ inkisafina miithiim tasir gostorir.

Azorbaycanda kartof genofondunun agrobioloji xtsusiyyatlari va in vitro ¢oxaldilmasi
Uzro todgiqgatlar aparilsa da [2, 10], Telman, Coanlibel, Ugur vo Vagqif sortlarinin apikal
meristem kulturasinda proliferasiya, koklonmo vo akklimatizasiya xususiyyatlori, eloca do
meristem kulturasindan sonra virusdan azad bitkilorin aldo olunma soviyyssi barods elmi
malumatlar mahduddur.

Bu todgigatin moagsadi Telman, Conlibel, Ugur vo Vagqif kartof sortlarinin apikal
meristem  kulturast  soraitindo in  vitro regenerasiya xususiyyatlorini muqayisali
giymotlondirmok, onlarin proliferasiya, koklonmo vo akklimatizasiya gostoricilorindo
sortlararasi forglori muoyyan etmok vo meristem kulturasindan sonra PVX, PVY voa PLRV
Uzro virusdan azad bitkilorin alds olunma soviyyasini giymatlondirmok olmusdur.

Material vo metodlar

Tadgigat yeri va bitki material

Todgigat  Torovezgilik  Elmi-Todgigat  Institutunun  Agqrobiotexnologiya
laboratoriyasinda aparilmigdir. Todgigat obyekti kimi kartofun (Solanum tuberosum L.) dérd
yerli sortundan — Telman, Ugur, Vaqif vo Conlibel sortlarindan istifado edilmisdir. Tacriiba
tiglin se¢ilmis 60-80 q kitloys malik yumrular institutun istixanasindan gotiirtilmisdiir.

Telman sortu Almaniyanin Alisma sortunun sarbast tozlanmasindan fardi segmo yolu
ilo alds edilmis vo 2008-ci ildo Azarbaycanda rayonlasdirilmigdir. Sort ortagecyetigon (110—
120 giin) matbax sortudur. Yumrular1 dairavi-oval formali, ag rongli vo bondvsayi gozliddr.
Orta yumru kdtlasi 90-95 q, moahsuldarlig1 180-200 s/ha-a godar, nisasta torkibi iss 15-16.5%
toskil edir [3, 14].

Vagqif sortu erkon yetison (95-110 giin) stifra sortudur. Yumrular1 dairavi-oval formali,
ac1q sar1 qabigli va agiq sar1 atlidir. Orta yumru kitlasi 50-100 g, mahsuldarligi 400-550 s/ha,
nisasta torkibi i1sa taxminon 14.5% toskil edir.

Ugur sortu ¢ox erkon yetison (80-95 giin) sortdur. Yumrular1 dairovi formali, agiq
qurmizi qabiqlt vo krem rangli stlidir. Orta yumru kitlasi 50-90 g, mahsuldarligr 400-550
s/ha, nisasta torkibi iso 23.7%-o godordir.

Conlibel sortu erken yetison (95—110 giin) sortdur. Yumrular1 yast1 formali, agiq sar1
ronglidir. Orta yumru kitlosi 50-80 g, mohsuldarligi 390-550 s/ha, nisasta torkibi iso
toxminan 21.8% togkil edir.
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Sortlarin monsoyi, rayonlasdirilma ili vo asas tosorriifat gostoricilori Torovazgilik
Elmi-Todqgiqat Institutunun vo Agrar Xidmotlor Agentliyinin rosmi molumatlar1 osasinda
verilmigdir. Vagqif, Ugur vo Canlibel sortlari homin institutda yaradilmig vo 2019-cu ilds
geydiyyata toqdim edilmisdir [3].

Eksplantlarin hazirlanmasi va sterilizasiyasi

Uzunlugu 2-3 sm olan clcartilorin apikal hissalarindon eksplantlar gotiirtilmiisdiir.
Eksplantlar avvalco 40 dogige axar su altinda yuyulmus, sonra sathi sterilizasiya edilmisdir.
Sterilizasiya prosesi zamani material tarkibinds 5% natrium hipoxlorit olan agardicinin 2%-li
mohlulunda 10 dagigs saxlanilmis, daha sonra 70%-li etanolla 60 saniys islonmis vo ardinca
0.1%-li HgCl, mohlulunda 6 dagigo sterilizasiya edilmisdir. Mohlula iki damc1 Tween-20
olavo olunmusdur. Sterilizasiya marhalasindon sonra eksplantlar kimyavi reagent qaliglarinin
uzaqlasdirilmasi ti¢iin steril distillo olunmus su ils alt1 dofo yuyulmusdur.

Steril clcortilor stereomikroskop altinda preparasiya edilmig, xarici yarpaq
baslangiclari ¢ixarilmis va 6lglsu 0.1-0.3 mm olan apikal meristem ayrilmisdir.

Qida mahiti vo kultivasiya saraiti

Osas gida muhiti kimi Murashige vo Skoog (MS) miuhitindon istifado edilmisdir.
Mihito 30 g/L saxaroza vo 8 g/L agar slavs edilmis, pH 5.8-o tonzimlonmisdir. Qida miihiti
sterilizasiya edildikdon sonra eksplantlar miivafiq hormon variantlarina inokulyasiya
edilmisgdir.

Inisiasiya morhalosinds asagidaki variantlardan istifado edilmisdir: nozarot —
hormonsuz MS; MS + 0.5 mg/L GA3; MS + 1.0 mg/L BAP; MS + 1.0 mg/L BAP + 0.5 mg/L
GA:s.

Proliferasiya marhoalasinda: nazarst — hormonsuz MS; MS + 1.5 mg/L BAP; MS +
1.0 mg/L BAP + 0.5 mg/L Kinetin.

Koklanmoa marhalasinda: nozarst — hormonsuz MS; MS + 0.5 mg/L IBA; MS + 1.0
mg/L IBA.

Bitkilor 25+2 °C temperaturda, 16 saat is1q / 8 saat qaranliq fotoperiodu va 3000 lux /
40 umol m2 s isiq intensivliyi soraitinde kultivasiya edilmisdir. Subkulturalar toxminen 4
hoftodon bir apariimigdir.

Tacriba dizaym va statistik analiz

Tocrlba tam tosadiifi sxem Uzrs (i¢ tokrarda aparilmigdir. Har tokrarda har sort tizrs 10
eksplant istifado edilmis vo hor sort U¢un Umumilikdo 30 eksplant giymotlondirilmisdir.
Biometrik gostoricilor orta giymot * standart xota (M + SE) soklindo toqdim edilmisdir;
standart xota eksplantlar Gizra (n=30) hesablanmigdir.

Cadval 2-da toqdim olunan biometrik gostoricilor hormonsuz MS muhitins aiddir vo
bu gostaricilor Uzra statistik mugayiss yalniz sortlar arasinda aparilmisdir. Statistik analiz
Microsoft Excel 2016 vo SPSS 26 programlarinda hoyata kegirilmigdir. Sortlar arasindaki
farglorin statistik shamiyyatliliyi birfaktorlu dispersiya analizi (One-way ANOVA) va Tukey
HSD ¢oxsayli miiqayiso testi vasitasilo p<0.05 saviyyasindo giymatlondirilmisdir. Virusdan
azad numunolorin paymin sortlar arasinda forqi Fisher—Freeman—Halton dogiq testi ilo
yoxlanilmisdir.

Viruslarin diagnostikasi

Ug subkulturdan sonra, toxminen 12 hoftalik kultivasiya dovriiniin sonunda bitkilor
PVX, PVY va PLRV viruslarinin mévcudluguna gora yoxlanilmisdir. Virus diagnostikasi
DAS-ELISA usulu ilo aparilmis vo BIOREBA AG (Isvegra) sirkatinin kommersiya ELISA
Kitlorindan istifads edilmisdir. Har virus lgln Kita daxil olan pozitiv va neqativ nazarstlordan
istifado edilmis, har niimuna 2 texniki tokrarda analiz edilmisdir.

Optik sixliq (OD) Thermo Scientific Multiskan FC mikroplitsa oxuyucusunda 405 nm
dalga uzunlugunda olgiilmiisdiir. Optik sixliq gostaricisi manfi nazarstin (negative control)
orta giymatindon U¢ dofa yiiksak olan nimunalor virus-misbat kimi giymatlondirilmis vo
sonrak1 marhalalordan ¢ixarilmisdir.
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Akklimatizasiya

Yaxsi inkisaf etmis kok sistemino malik vo on az1 dord kok formalasdirmus bitkilor
sinaq stigalorindoan ¢ixarilmig, koklords qalan agar iliq su ilo tomizlonmisdir. Bitkilor torf,
perlit vo sahs torpagindan 1:1:1 nisbatinds hazirlanmuis steril substrata kog¢iiriilmiisdiir.

Akklimatizasiyanin ilkin maorhalasindo ylksok nisbi rutubstin (toxminon 95%)
saxlanilmas1 moaqsadilo bitkilor 7 glin orzinds desikli plastik ortiiklo gorunmus, sonraki 7 giin
arzinda Ortiklor todricon gotiriilmiisdiir. Sagqalma faizi substrata kogiiriildiikdon 30 gin
sonra hesablanmisdir.

Alinan naticalar va onlarin miizakirasi

Viruslarin DAS-ELISA Usulu ila giymatlandirilmasi

DAS-ELISA analizlarinin noticalorino asasen, apikal meristem kulturasindan sonra
virusdan azad ndmunolorin payr Ugur sortunda 93.3%, Vagqif sortunda 90.0%, Telman
sortunda 86.7% va Conlibel sortunda 83.3% olmusdur (Cadval 1). Sortlar arasindaki bu forq
statistik cohatdon ohomiyyatli olmamisdir (Fisher—Freeman—Halton dogiq testi, p=0.78).
Umumilikds analiz edilmis 120 niimunodon 106-s1 (88.3%) PVX, PVY vo PLRV lizro
ELISA-manfi kimi giymatlondirilmisdir.

Misbat nlimunalar arasinda PVY digar viruslarla migayisads daha gox askar edilmis,
PVX va PLRV isa nishaton az geyds alinmisdir (PVY — 7, PVX — 3, PLRV — 4 nimuny).

Cadval 1.
Apikal meristem kulturasindan sonra kartof sortlarinda virusdan azad niimunalarin
DAS-ELISA ssasinda qiymatlondirilmasi va ayri-ayri viruslar iizra paylanmasi

Test olunan Virusdan azad Virusdan

.. . PV X PVY PLRV . . azad

Sort ndmunalarin nimunalarin ..

(+) (+) (+) ndmunalar

sayl1 sayl1 (%)
Telman 30 1 2 1 26 86,7
Conlibel 30 1 3 1 25 83,3
Ugur 30 0 1 1 28 93,3
Vagqif 30 1 1 1 27 90,0
Cami 120 3 7 4 106 88,3

Qeyd: Hor musbot nimunads yalniz 1 virus qeyds alinmigdr.

Biometrik gostaricilarin giymatlondirilmasi

Hormonsuz MS miihitinds zogun uzunlugu {izro sortlar arasinda statistik cohatdon
ohamiyyatli forg mioayyan edilmisdir: an uzun zoglar Canlibel (69.3£0.7 mm) va Telman
(68.9+£0.8 mm), an qisa zoglar iso Vagif (61.5+0.6 mm) sortunda geyds alinmigdir (Cadval 2).
Eksplant basia zog say1 (6.1+0.7) vo kok amalogalms faizi (95.0%) odoadi olarag Telman
sortunda, eksplant basina kok say1 (5.4+0.9) iso Ugur sortunda daha yiiksok olmusdur. Lakin
eksplant basina zog, kok va yarpaq say1 lizra sortlararasi farglor statistik cohatdon shomiyyatli
olmamigdir (p>0.05). Vagqif sortunda da stabil regenerasiya vo koklonmo miisahido edilmisdir.
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Cadval 2.
Standart MS (hormonsuz) muhitinda kartof sortlarinin asas biometrik gostaricilari
(M+£SE)
o Eksplant | Kok
S Eksplant Zogunv Eksplantv Eksplarlt basina amala
ort uzunlugu | basmna zog | basma kok

sayl1 (mm) — - yarpaq galma

sayl (%)

Vagqif 30 61.5+0.6° 4.2+0.8 5.1+0.7 4.3+0.6 85.3
Ugur 30 65.1+0.5" 3.9+0.6 5.4+0.9 4.60.7 88.2
Telman 30 68.9+0.8° 6.1+0.7 4.1+0.6 4.8+0.6 95.0
Conlibel 30 69.3+0.7° 5.5+0.9 4.0£0.8 3.910.5 92.6

ANOVA (F- .

giymoti) — 30.80 1.91 (ns) 0.86 (ns) 0.42 (ns) —

Qeyd: n = 30. Eyni sutunda muxtalif horflorls isaralonmis orta qiymatlor arasinda forq statistik
cohotdan oshomiyyatlidir (Tukey HSD testi, p < 0,05). *** p < 0,001; ns — forq statistik
cahatdan shamiyyatli deyil.

ugur

Telman Gonlibel Vaqif

Sakil 1. Apikal meristem mansali eksplantlarin hormonsuz MS qida miihitinds proliferasiyasi.

Butiin tadgiq olunan sortlarda izolo edilmis apikal meristem eksplantlarinin MS qida
muhitinds 30 glin orzindo inkisafi miisahido edilmisdir. Eksplantlarda zog va kok
oamologalmasi geydo alinmis, sortlar arasinda biometrik gostaricilor Gzro miayyan forglor
muoyyan edilmisdir (Sakil 1, Cadval 2).

Naticalarin muzakirasi

Biometrik gostoricilor sortlarin in vitro regenerasiya reaksiyasinin eyni olmadigini
gOstormisdir. Zog uzunlugu tlizra sortlararasi farq statistik cohatdon shamiyyatli olmusdur: an
uzun zoglar Canlibel vo Telman sortlarinda formalagmis, on qisa zoglar Vaqif sortunda qeyda
alinmig, Ugur sortu iso araliq mévge tutmusdur (Cadval 2). Telman sortunda eksplant basina
zog saymnin va kOk amologalms faizinin, Ugur sortunda isa eksplant basina kok saymin odadi
cohatdon yilksak olmasi bu sortlarin genotip xiisusiyyatlori ilo bagli ola bilar, lakin bu forglor
statistik cohatdon tosdiglonmomisdir (p>0.05).

Olda olunan naticalor avvalki todgigatlarda kartofun in vitro mikrogoxaldilmasinda
sort xUsusiyyatlorinin zog proliferasiyast vo k6klanmoya tasir gdstordiyini bildiran naticalarlo
Umumon uygunluq teskil edir [5, 9]. BAP torkibli muhitlorin zog proliferasiyasini, IBA
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torkibli muhitlarin isa k6k amalogolmasini stimullasdirmasi kartof mikrogoxaltmasinda genis
istifado olunan yanasmalardandir [8, 3]. Bununla bels, bu tadgiqatda hormon variantlari tizra
naticalor sortlararasi statistik miiqayisoys daxil edilmadiyindon, miisahido olunan farglarin
konkret boylms tonzimlayicilorina hassashigla slagelondirilmasi mimkin deyil; bu masala
galacok tadqiqatlarda ayrica yoxlanilmalidir.

Meristem kulturasindan sonra virusdan azad niimunalorin payinin 83.3-93.3% olmasi
meristem kulturasinin kartofda virusdan azad okin materialinin olds olunmasi {igiin totbiq
oluna bilen tisul oldugunu gostaran tadgiqatlarla uygun galir [5]. Qeyd etmok lazimdir ki,
ilkin yumrularin virus statusu ayrica miiayyan edilmoadiyindon, alinan gostorici viruslarin
aradan galdirilma samaraliliyini deyil, meristem kulturasindan sonra virusdan azad bitkilorin
payini oks etdirir.

Notica

Aparilmis todgigat gostormisdir ki, apikal meristem kulturasi Telman, Canlibel, Ugur
Vo Vagqif kartof sortlarinin in vitro mikrogoxaldilmasi vo saglamlagdirilmis bitki materialinin
oldo olunmasi iigiin totbig oluna bilon biotexnoloji yanagsmadir. Hormonsuz MS miihitindo
zog uzunlugu sortlar arasinda statistik cohatdon forglonmis, on uzun zoglar Telman vo
Conlibel sortlarinda formalasmigdir. Telman sortunda zog say1 va kok amalagalms faizi, Ugur
sortunda isa eksplant basina kok say1 adadi olaraq yiiksok olmusdur.

DAS-ELISA analizino asason, apikal meristem kulturasindan sonra virusdan azad
nimunalorin payr 83.3-93.3% arasinda doyismis vo sortlar arasinda oshamiyyatli forq
miisahido edilmomisdir; @imumilikdo 120 nimunadon 106-s1 (88.3%) PVX, PVY vo PLRV
Uzro ELISA-monfi olmusdur. Akklimatizasiya marhalosinds bitkilorin ex vitro soraito
uygunlagmasi, normal vegetativ inkisafi vo gOrlinon morfoloji anomaliyalarin olmamasi
miisahidos edilmisdir.

Umumilikdo, aldo olunan naticalor yerli kartof sortlarinin mikrogoxaldilmasi vo
saglam toxum materialinin hazirlanmasi ti¢lin apikal meristem kulturasinin perspektivli tsul
oldugunu gostarir. NOvbati morhalodo hormon variantlarinin sortlar tizro tasirinin statistik
giymatlondirilmasi  vo saglamlagdirilmis  bitkilordon in  vitro mikroyumru alinmasi
imkanlarinin 6yranilmasi magsadouygundur [4].
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SANITATION OF LOCAL POTATO CULTIVARS BY BIOTECHNOLOGICAL METHODS:
APPLICATION OF APICAL MERISTEM CULTURE

Miijgan Masimli

Allahverdi Seyidov

Faqan Agayev

Azerbaijan State Agricultural University, Ganja, Azerbaijan

The aim of this study was to evaluate the in vitro regeneration characteristics of the local potato (Solanum
tuberosum L.) cultivars Telman, Chanlibel, Ugur and Vagif in apical meristem culture and to determine the
proportion of virus-free plant material obtained after meristem culture. Apical meristems 0.1-0.3 mm in size
were excised under sterile conditions and inoculated onto Murashige and Skoog (MS) medium. Differences
among cultivars were assessed at the proliferation, rooting and acclimatization stages. After three subcultures,
the plantlets were tested for the presence of PVX, PVY and PLRV by DAS-ELISA. On hormone-free MS
medium, mean shoot length differed significantly among cultivars, with the highest values recorded in Chanlibel
(69.3+0.7 mm) and Telman (68.9+0.8 mm). The number of shoots per explant (6.1£0.7) and the rooting
percentage (95.0%) were numerically highest in Telman, whereas the number of roots per explant (5.4+0.9) was
highest in Ugur. The proportion of virus-free samples ranged from 83.3% to 93.3% across cultivars, but the
differences among cultivars were not statistically significant. Overall, 106 of the 120 samples (88.3%) were
ELISA-negative for PVX, PVY and PLRV. Normal vegetative growth was observed in all cultivars during
acclimatization. The results indicate that apical meristem culture is an applicable biotechnological approach for
the micropropagation of the studied local cultivars and for obtaining sanitized planting material.

Keywords: Solanum tuberosum L., apical meristem culture, potato viruses, DAS-ELISA, acclimatization

O3JOPOBJIEHUE MECTHBIX COPTOB KAPTO®EJIA BHUOTEXHOJOI'MYECKHUMU
METOJAMMU: IPUMEHEHMUE KYJIbTYPbI AIIMKAJIBHBIX MEPUCTEM

Mioxran Macumiu

Aanaxsepau Ceuaon

®araH Araes

AzepOaiipKaHCKHI TOCYIapCTBCHHBIN arpapHbIil yHUBepcHuTeT, [ THKa, A3epOaiimkan

Lenpto ucciienoBanus ObUIa OLICHKa OCOOCHHOCTEH pereHepanuu in Vitro MecTHBIX copToB kKapTodess (Solanum
tuberosum L.) Tensman, YannnOens, Yryp u Barud B KynbType anuKalbHBIX MEPHCTEM, a TAKKE ONPEACICHUE
Jonmn  Oe3BHPYCHOTO PAacTHTENBHOTO MaTepHana, IOJYyYeHHOTO TIocie KYJbTHBUPOBAHUS MEPHUCTEM.
AnwukanpHele MepucteMsl pazmepoM 0,1-0,3 MM BBIWICHSUIM B CTEPHIBHBIX YCIOBHSIX W MHOKYJIMPOBAIN Ha
nuTarensHyo cpeny Mypacure—Ckyra (MS). MexxcopToBele pa3nuuus OLEHHBAIN Ha dTamnax npoiudepanun,
yKOpeHEeHus: U akkiauMaTtm3ammu. llocme Tpéx cyOKynIbTHBHPOBAaHMH pAacTEeHMS TECTHPOBAIM Ha HaJMdue
BupycoB PVX, PVY u PLRV merogom DAS-ELISA. Ha 6e3ropmonanbHOlM cpene MS cpeansist niauHa mobdera
CTaTUCTHYECKH 3HAYUMO pa3nyajach MeXJy COpTaMH; HauOONbIINe 3HAYCHUSI OTMEUEHBI Y COpTOB YaHmubenb
(69,3+0,7 mm) u Tenpman (68,9+0,8 mm). Huciio moberos Ha skcmiaT (6,1+0,7) u yactora ykopeHeHwus (95,0%)
OBUTH YHCJICHHO BEHINIE y copra TembMmaH, a 4uclio KOpHeW Ha 3kcmoiadHT (5,4+0,9) — y copra Yryp. Hons
6e3BHpYCHBIX 00pa3LoB BapbHpoBaia 1mo coptam ot 83,3 no 93,3%, o1HaKO pa3uyuus MEeXIy COpTaMH He ObLIn
CTaTHCTHYEeCKH 3HaYMMBIMU. B 1iennom 106 u3 120 o6pasnos (88,3%) namu orpunaresnsHblil pesyisrar B MDA
Ha PVX, PVY u PLRV. Ha srane akkiauMaTru3anuy y BceX COPTOB HaOJOJANOCh HOPMAaIbHOE BETeTaTHBHOE
pasButue. [lomyueHHble pe3ynbTaThl MOKAa3bIBAIOT, 4YTO KyJIbTypa aMUKAJIBHBIX MEPUCTEM SBIIAETCS
NPUMEHUMBIM OMOTEXHOJIOTHUECKHM II0JIX0JIOM JIIsI MHUKPOKJIOHAJIIBHOTO PAa3MHOMKEHUS! M3YYCHHBIX MECTHBIX
COPTOB U MOJTyYEHHS 03/I0POBICHHOTO IT0CAI0YHOTO MaTepHaa.

KaroueBbie caoma: Solanum tuberosum L., KyasTypa anmdKadbHBIX MEPHUCTEM, BUPYChl Kaprodens, DAS-
ELISA, akknumaTu3amus

Daxil oldu: Cap edildi:
01.06.2026 19.10.2026
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MIKROEMALDA KOSICI TiYO RADIUSUNUN DOYISKONLIiYININ KOSMO
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Xilasa. Moaqalods kasici tiys radiusunun 3,7-5,1 um diapazonda doyismasinin mikroemal zamani kosmo
rejiminin sarhadlorins tasiri nazarden kegirilir. Tadqiqatin magsadi radiusun faktiki deyigsms diapazonunu nazara
almagla rejim sorhodlorini analitik qiymotlondirmokdir. Isdo dorc olunmus eksperimental molumatlardan istifado
edilmis, kesilmomis qatin qalinligr h ilo kasici tiys radiusu p arasindaki h/p nisbati {igiin 0,25 va 0,50 kegid
meyarlar1 asasinda hesablamalar aparilmisdir. Radiusun minimal vo maksimal giymatlari nazars alinmagla 0,93;
1,28; 1,85 vo 2,55 um sorhadlori hesablanmis vo proses bes rejim sahosino ayrilmigdir. Bu mogalodo «daha sabit
kosma rejimi» h/p>0,50 sortinin 6denildiyi rejim kimi qgobul edilir. Orta radius iizro bu rejims kecid 2,20 pm,
bitln radius diapazonu tizre ise 2,55 pm alinmis, forqin 15,9 % oldugu miiayyan edilmisdir. Aparilmis miigayiso
gostarir ki, yalniz orta radius qiymotindon istifads edilmesi sarhod rejimlorinin qiymatlondirilmasinds miisyyon
geyri-daqiqliyo sabab ola bilor. Buna gora kasici tiys radiusunun doyiskonliyinin rejim se¢imi zamam ayrica
nozoro alinmasi moqsadouygundur. Elmi yenilik radiusun yalniz orta qiymotinin deyil, faktiki doyismo
diapazonunun da rejim sorhodlorinin hesablanmasina daxil edilmasindon ibarastdir. Toklif olunan yanasma ilkin
texnoloji hesablamalarin asaslandirilmasinda vo sonraki eksperimental todqgiqatlarin planlasdirilmasinda istifado
oluna bilor. Yekun istehsal rejiminin secilmasi iso konkret material—alst sistemi {lizra eksperimental yoxlama
tolob edir.

Acar sozlor: mikroemal, kosici tiyo, tiye radius, kosilmomis qatin qalinligi, kosmo rejimi, analitik
qiymatlondirma

Giris

Cotin emal olunan materiallarin doqiq emalinda alotin kosici tiyasi yalniz
makrohondasi  bucaglarla xarakterizo edilmir. Tiyanin mikrometr saviyyasindo olan
yuvarlaglasma radiusu da materialin neco ayrilmasina tasir edir. Kasilmomis gatin gqalinligi bu
radiusla mugayiso olunan saviyyoys endikdo materialin bir hissasi yonqar soklinds ayrilmaq
avazina tiya qarsisinda sixila va Sath boyunca siiriiso bilor. Bu hadiso mikroemalda 6lgi
effektinin asas soboblorindan biri hesab olunur [7, 10].

Miuasir todgigatlar gostorir Ki, kasici tiya radiusu kosma qlvvalaring, sathin
formalagmasina, qaliq gorginlikloro vo ¢apaq amoalogalmasine tosir edir. Zhuang vo
hommuoalliflor kasici kanar mikrohandasasini sistemlasdirarok radiusun kasmo mexanikasinda
muhum rolunu gostermislor [10]. Hariprasad vo hammiolliflorin Ti-6Al-4V orintisi izro
naticalari do radiusun doyismasinin yonqar morfologiyasi va sath butévllyiins tesir etdiyini
gostorir [1]. Wimmer vo hammdiolliflor iso Ti-6Al-4V frezerlonmasindo kasici tiys
mikrohondasasinin proses quvvalari ilo alagsli oldugunu eksperimental olaraq gdstarmislor
[6].

Odobiyyatda kasilmomis gatin minimal qalinliginin giymotlondirilmoasi G¢tin mixtalif
yanasmalar vardir. Wu va hommouolliflor miayyan mikrofrezerloms soraitindo hpmin=0,17r,
nisbatini almiglar [8]. Zheng vo hommuoalliflor Ti—-6Al-4V Ucln 40 um kasici tiys radiusunda
minimal kasilmomis qatin 4,833 pm oldugunu miioyyan etmislor [9]. Wojciechowski-nin
kritik icmali miixtolif material vo proseslor tcun vahid hpin/p oamsalinin olmadigini gostorir
[7]. 2025-ci ildo Nowakowski va hammuslliflor minimal kasilon gatin miioyyan edilmasi Ugiin
ayrica metod toklif etmislor [3].

Odobiyyat tohlili gostorir ki, movcud todqiqatlarda h/p meyarlart vo Kasici tiys
radiusunun prosess tosiri genis dyranilsa da, eyni meyarlarin bir kasici tiys tigiin dlglilmiis
faktiki pmin—pmax diapazonuna totbigi vo bu doayiskanliyin rejim sarhadlorino tosiri kifayat
godor ayrica giymotlondirilmomisdir. Bu todqiqatda yeni h/p meyar1 toklif edilmir, osas
yanasma [5]-do verilmis @=0,25 vo [=0,50 meyarlarinin radiusun faktiki doyismo
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diapazonuna tatbiqgidir. Magsad homin diapazon Uzra rejim sarhadlorini hesablamag vs orta
radius Uzra giymatlondirmo ilo bitin diapazon tzra giymatlondirms arasindaki forgi miayyan
etmokdir.

Mogalods aparilan analitik giymatlondirms radiusun doyismoa diapazonunun rejim
sahalorina tosirini, butlin nazordon kegirilon diapazon Ugiin daha sabit kosmoys kecid
sarhadini va rejim sarhadlarinin radius doyismasina hassasligini ohats edir. Hesablamalar darc
olunmus ilkin molumatlarin miiqayisali va riyazi islonmasi asasinda aparilmisdir.

Mikroemalda asas Ol¢usiiz gostaricilordon biri kasilmamis qatin qalinliginin kasici tiys
radiusuna nisbatidir. Bu isdo hamin nisbat 7 ilo isars olunur:

h

n=-
p

Isaralorin izah1: h — kasilmomis gatin galinligi, pm; p — Kasici tiyanin yuvarlaglasma
radiusu, um; n=h/p — 06l¢usiiz nishat; oo — asag1 rejim sorhad amsali; B — yuxari rejim
sorhod amsali. 1 azaldigca tiyanin yuvarlaq hissasinin materialla nisbi tomasi artir va sixilma-
slirisdiirilma tosiri gliclonir. n boyiidiikco materialin yonqar soklinds ayrilmasi ti¢iin gorait
yaxsilasir [7, 8, 10].

Rechenko-nun 2019-cu il mogalosinds ¢otin emal olunan materiallarin  mikro
saviyyado Kkasilmasi ayrica todqiq edilmisdir [4]. D.S. Rechenko vo hammusalliflorin
ultrastratli itiloms Uzra nasr edilmis eksperimental isindo 400 m/s itiloms siratindan sonra
bork xalitali kasici tiys Ggln orta radius 4,4 pm, minimum 3,7 um vo maksimum 5,1 pm
gOstorilmisdir [5]. Homin miusalliflor kesmo qabiliyystini h/p nisbati ilo slagealondirarak,
h/p<0,25 olduqda sabit kesmonin formalagsmadigini, 0,25-0,50 intervalinda prosesin geyri-
sabit oldugunu, 0,50-don yuxari qiymotlords iso kosmonin daha sabit xarakter aldigini
gOstormislor [5].

Hazirk: tadgigatda bu sarhadlor universal fiziki sabit kimi gobul edilmir. Onlar yalniz
[5]-da tocrlibs osasinda verilmis rejim tosnifatinin radiusun doyismo diapazonu Uzra tohlili
tiglin baslangic molumat kimi istifado olunur. Homin sorhadlor bir orta radius tgin deyil,
bitlin nazordon kegirilon radius diapazonu Ggln hesablanarag rejim saholori soklinds
giymotlondirilir.

Materiallar vo metodlar

Todgigatda movcud elmi  molumatlar migayisoli-analitik yanasma osasinda
giymotlondirilmisdir. Baslangic molumat kimi Rechenko vo hommodolliflorin nosr etdirdiyi
Pmin=3,7 M, pavg=4,4 UM V3 pmax=5,1 pm giymatlori gotiiriilmiisdiir [5]. Digar elmi manbalor
kosilmomis qatin minimal qalinliginin vo koasici tiys mikrohondasssinin miiasir izahini
mugayise etmok Ugln istifads edilmisdir [1-3, 6-10].

Hesablamalarda kasici tiya radiusunun bir giymot deyil, pmin—pmax diapazonunda
doyisdiyi qobul edilmisdir. Orta radius payg ilo isare olunur. Rechenko vo hammdlliflorin [5]
rejim tasnifatina uygun olaraq asagi sarhad 0=0,25, yuxar1 sorhad isa B=0,50 gotiiriiliir.
Radius dayismasinin tasirini giymatlondirmok tclin dord sarhad giymati toyin edilir. Bu a vo
B qiymatlori yalniz [5]-do tosvir olunan eksperimental sorait ti¢tin gabul edilir vo universal
fiziki qanun kimi sorh olunmur.

hy = a - pmin;hy = @ - pmax;hs =B - Pme;hs=B pmax-
hi—hs isarolori hesablanmis sorhad qalinliglarmi gostarir. Bu dord sarhad kosma

prosesini bes rejim sahasi Uzra giymotlondirmays imkan verir. Hesablamada yalniz orta radius
deyil, nazardan kegcirilon biitin radius diapazonu nazars alinir.
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Cadval 1.
Hesablamalarda istifada olunan baslangic gostaricilar

Gostarici Qiymat
pmin — Minimal tiys radius 3,7 um
pavg — Orta tiys radius 4,4 um
pmax — Maksimal tiys radius 51um
o — asag1 rejim sorhodi 0,25
B — yuxari rejim sorhodi 0,50

Manba: Rechenko va hammualliflorin [5] malumatlar: asasinda tortib edilmigdir.

Kasici tiya radiusunun dayisma diapazonu Uzra rejim sarhadlorinin hesablanmasi
Qiymatlandirmanin asas prinsipi ondan ibaratdir ki, eyni h giymatinds n=h/p nisbati
radiusdan asili olaraq doyisir. Radius ki¢ik oldugda n bdyiiyiir, radius artdiqda iso azalir. Buna
g0ro yalniz orta radius iizro hesablanan sorhod nazordon kegirilon buttin radius diapazonunda

eyni kasmo rejimini tomin etmays bilar.
Cadval 2

Radius diapazonu Uzrs hesablanms rejim sarhadlari va kasma rejimi sahalari

Gostarici / Hesablama ifadasi va Saﬂ;jd I?ils{)n;'?igi\rlla Kasma prosesinin
rejim sahasi h interval,, pm N xg rakteri xarakteri
hi hi = o-pmin 0,93 um —
h> h: = o-pmax 1,28 um —
hs hs = B-pmin 1,85 pum —
hs hs = -pmax 2,55 um —
| h<0,93 biitlin radius siri lggfﬁﬁa
- diapazonunda n<0,25 | Surus o
ustunluk toskil edir
. sixilma va kegid
I 0.93<h<1,28 N radl“SdT]n S‘.Sﬂ.lif'a.r | rejimi birlikdo
0,25 sarhodini kegir miisahids oluna bilor
butiin radius kecid rejimi dstiinlik
1 1,28<h<1,85 diapazonunda Gid rejimi us
0,25<n<0,50 toskil edir
bozi radius kecid vo daha sabit
v 1,85<h<2,55 . . kasma rejimlori
giymatlorinds n>0,50 miimkandiir
v h>2 55 bitln radius daha sabit kasmo
' diapazonunda 11>0,50 rejimi gozlonilir

Moanba: [5]asasinda miiallif torafindon apariimis hesablamalar
Hesablama naticasinds h;=0,93 pum, h,=1,28 pum, h3=1,85 pm va h;=2,55 pm alinir.
Bu sorhadlor osasinda bes rejim sahasi formalasir. Sokil 1-do hamin sahoalor bir6lgilu gorar
sxemi kimi gostorilmisdir.
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h:=0,?3_ Hm h:=1,?8 pm h:=1,§5 um h4=2,§5 Hm

(u-plrnln) (u-pllnax) { -plrnin} (p-pllnax)
I 1
I
1
I

\\

r T T T T T T T )
0.75 0.93 1.00 1.28 1.50 1.85 2.00 2.25 2,55 2.75
Kasilmamis gatin galinhgi, h, um

Sokil 1. Kasici tiya radiusunun dayismo diapazonuna gora kasma rejimi sahalari vo
sarhad giymatlari

I
Sixilma-
sarisdirilmel

Manba: [5] malumatlar: asasinda miiallif hesablamalart

Bu bolgu kecid sahasinin moévcudlugu ii¢iin timumi hesablama sortini do muayyan
etmoaya imkan verir. 11l sahonin mévcud olmasi {igiin hy<hs olmalidir. Buradan o pmax<p:pPmin
V2 ya pmax/pmin<p/a alinir. Hazirki molumatlar ti¢iin pmax/pmin=>5,1/3,7=1,38, B/a=2-dir. 1,38<2
olduguna gora nazordon Kkegirilon radius diapazonunda ayrica kegid sahosi formalasir. Bu
minasibat analitik giymotlondirmoanin digear radius diapazonlarina totbiqi tiglin imumi sort
kimi istifads oluna bilor.

Radius doyigmasinin rejim sorhadlorina tosirini giymatlondirmok dglin avvoalca orta
radius (zro hesablama aparilmisdir. payg=4,4 pm olduqda 0,50p sorhodi Gizro h=2,20 pm alinir.
Bu giymot orta radius G¢ln daha sabit kasmoya kecid sarhadini xarakterizo edir. Lakin eyni
h=2,20 pum qiymati bitun radius diapazonunda eyni 1 nisbatini vermir.

=3,7 —2’20—0595 =51 —2’20—0431
U(P—»)—3’7—» rTI(P—')—S’l—' .

Beloliklo, 2,20 um qat qalinhigi kigik radius giymatlorinds 0,50 sarhadini kegir, boytk
radius giymatlorinds iso kegid sahasindo qgala bilor. Bu sebabdon yalniz orta radius iizro
secilon rejim bitin nazardan kegirilon radius diapazonunu eyni sokilda xarakterizo etmir.

Nozordon kegirilon biitiin radius diapazonunda n>0,50 sortinin 6donmasi Ugun
maksimal radius nozars alinmalidir. Bu halda h>0,50pmax, Yoni h>2,55 um talab olunur. Orta
radius Uzro 2,20 pm sorhodlo migayisado forq 0,35 pm-dir. Nisbi forq asagidaki kimi
hesablanir:

2,55 —2,20
2,20

Almmis 15,9 % forq gostorir ki, yalniz orta radius qiymatindon istifado edilmasi
nozardan kegirilon biittin radius diapazonu Ugiin daha sabit kasmays kegid sorhadinin asagi
giymatlondirilmasina sobob ola bilor. Buna gora rejim sorhodlorinin mioyyan edilmasinda
radiusun faktiki doyisma diapazonunun nazors alinmast moagsadsuygundur.

Kasici tiys radiusunun doyismo diapazonu Ap=pmax—pmin=3,1-3,7=1,4 um toskil edir.
Bu doyismo asagi rejim sorhadi iiciin Ah,=o-Ap=0,35 um, yuxari rejim sorhodi U¢ln iso
Ahg=B-Ap=0,70 pm olur.

Demoli, gobul edilmis 0=0,25 vo P=0,50 qgiymsotlorindo yuxari rejim soarhodinin
doyismo intervali asagi sorhadin doyismo intervalindan iki dofo boytkdur. Bu natico kasici
tiyo radiusunun doyismosinin, xususilo daha sabit kosmoyo kegid sorhadinin
giymatlondirilmasinds nazors alinmasinin vacibliyini gostarir.

x 100% = 15,9%.
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Cadval 3.
Orta radius vea bitin radius diapazonu Gzra hesablanms sarhadlarin migayisasi

Hesablama Qobul edilan radius, | Daha sabit kasmaya Qiymotlandirmo

varianti pgm kecid sarhadi, um
Orta radius orta radius giymatins
N 4.4 2,20
Uzrs hesablama asaslanan sarhad
Radius
diapazonu bltun nazardon
nozars 51 2,55 kecirilon radius
alimmagqla diapazonu ugiin sarhad
hesablama
orta radius tzra
Farg — 0,35 giymatdoan 15,9 %

yuksok

Manba: Muallif hesablamalari asasinda tortib edilmisdir.
Sakil 2-do 0,25p va 0,50p sarhadlarinin radiusla xotti doyismasi gostorilmisdir. Saquli
xatlor 3,7; 4,4 vo 5,1 um radius giymatlorini gostorir. Sokildon gorinur ki, radiusun doyismasi
kasma sarhadlarini bir giymatdon intervala cevirir.

34 —— h=025
h=0,50p

2,5

Sarhad gat gahnhg, h, pm

T T T T T T T
3 35 4 45 5 55 6
Kasici tiyanin yuvarlaglasma radiusu, p, pm

Sokil 2. Rejim sarhadlarinin kasici tiys radiusundan asilihgi
Moanba: [5] malumatlar: asasinda miiallif hesablamalar
Sakil 3-ds ii¢ se¢ilmis qat qalinligr iiciin n=h/p nisbatinin radiusdan asili doyismasi
verilmisdir. h=1,10 um oldugda n bodyiik radiuslarda 0,25-don asagi disiir. h=2,20 um
oldugda ayrinin bir hissasi 0,50-don yuxari, digar hissasi asagi qalir. h=2,60 um olduqda iso
bltun 3,7-5,1 um diapazonunda n 0,50-don boyikdur.
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—— h=1,10 pm
h=2,20 pm
=== h=2,60 pm

0,7

0,6

0,5 == m e e e e 050 C ]

Nisbi parametr, n = h/p

T T T T T T T
38 4 4.2 44 46 48 5
Kasici tiyanin yuvarlaglasma radiusu, p, pm

Sakil 3. Mixtalif gat qalinhqlarinda h/p nisbatinin radiusdan asilihg:

Manba: [5] malumatlar: asasinda miiallif hesablamalart

Naticalarin muizakirasi

Aliman naticalor kosici tiys radiusunun doyismosinin - mikroemal rejiminin
secilmosinds ayrica nazors alinmali oldugunu gostorir. Movecud elmi todgiqatlarin naticalori
kasici tiys radiusunun proses mexanikasina tasirini tosdigloyir [1, 6, 10]. Hazirki todgiqatin
forgli cohati bu tosirin radiusun doyismoa diapazonu Uzro rejim sorhadlori soklinda
giymatlondirilmasidir. Orta radius Gmumi voziyyati xarakterizo etso do, Sarhad rejimlorindo
bltun diapazon ¢un eyni naticoni tamin etmir.

Radiusun doyismo diapazonu Uzra aparilan analitik giymatlondirmo kasilmamis gatin
minimal qalinligimin universal modelini avoz etmir. Wu vo hammiuoalliflorin hpin=0,17r,
naticasi [8], Zheng vo hommualliflorin Ti—6AI-4V igiin aldig1 4,833 pum naticasi [9] vo
Wojciechowski-nin mixtalif materiallar Uzro Umumilosdirmasi [7] gostorir Ki, hmin yalniz
radiusdan asili deyil. Materialin xiisusiyyatlori, strtlinma, effektiv gabag bucag, kasma sirati
Vo proses kinematikasi da ohomiyyatlidir. Buna goro bu mogalods 0=0,25 vo [=0,50
sorhadlori yalniz [5]-do verilmis rejim tosnifati daxilinds istifads edilmisdir.

Bununla yanasi, istifads olunan hesablama sxemi daha timumi xarakter dasiyir. Basqa
material vo alat sistemi tigiin etibarli a vo B sarhadlari malum olduqgda eyni h;—h4 sxemi homin
sistemo do totbiq edilo bilor. Bu halda baslangic radius diapazonu vo tocriibs ilo
osaslandirilmis sarhad amsallar1 uygunlasdiriimalidir.

Kasici tiya mikrohandosasinin proses naticalorina tosiri son illorin islorindo do
tosdiglonir. Hariprasad vo hammuslliflor Ti-6Al-4V frezerlonmasindo 30-55 pum radiuslarin
yongar vo soth butovllyuns tesirini gostormislor [1]. Wimmer vo hommodolliflor radius
doyismoasini  proses quvvealorindon giymatlondirmays c¢alismiglar [6]. Karakiling va
hommualliflor Ti64 mikrofrezerlonmasindo minimal yonqar qalinhigini 1 pm/dis saviyyasinda
muayyan etmislor [2]. Bu naticalar alot mikrohandasasinin 6élglilmasinin vo rejimlo birlikda
giymatlondirilmasinin praktik shamiyyatini artirir.

Belo giymatlondirmo kasici tiya radiusunun doyismo diapazonu molum olduqda
xususilo faydalidir. Tokca orta giymotin deyil, minimal vo maksimal radiuslarin da nozora
alimmasi rejim sorhadlorinin daha osaslandirilmis se¢ilmosine imkan verir. Bu yanasma
kasilon gatin mikrometr diapazonunda oldugu yiiksok daqiqlikli emal soraitindo daha bdyik
ohamiyyoat dasiyir.
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Aparilmis hesablamalar Rechenko va hommoduolliflorin dorc olunmus 3,7-5,1 pm
radius diapazonu va h/p=0,25-0,50 rejim sorhadlori asasinda yerina yetirilmisdir [5]. Buna
gOro hesablanmis 0,93; 1,28; 1,85 vo 2,55 pm sarhad qiymatlori gobul edilmis ilkin
molumatlar va hesablama sortlori daxilinds giymatlondirilmalidir.

Aparilan analitik giymatlondirmonin diger materiallara vo emal soraitlorino totbiqi
zamani materialin mexaniki xtsusiyyatlori, strtinmo soraiti, kasici alotin gabaq bucagi,
kosma sirati vo digar texnoloji amillar nozara alinmalidir. Bu amillarin rejim sarhadlarine
tosirinin ayrica giymatlondirilmasi sonraki todqigatlarin istiqgamatlorindan biri Kimi nozards
tutulur.

Elmi yenilik va tatbiqgi shamiyyat

Todqgiqatin elmi yeniliyi mdveud h/p meyarlariin doyisdirilmasindo deyil, [5]-do
verilmis meyarlarin kasici tiys radiusunun faktiki 3,7-5,1 um doyismo diapazonuna tatbiq
edilorok rejim sorhadlorinin interval soklinda giymatlondirilmasindadir. Praktiki shomiyyot
ondan ibaratdir ki, radiusun minimal va maksimal giymotlori molum oldugda bu yanasma
ilkin rejim segiminin osaslandirilmas: vo eksperimental sinaqlarin planlagdiriimasi ii¢iin
istifado oluna bilor, konkret istehsal rejimi iso muivafiq alot-material sistemi Uzrs
eksperimental yoxlama talob edir.

Natica

Aparilmis analitik qiymotlondirmo gostorir ki, kasici tiys radiusunun doyismasi
mikroemal zamani rejim sarhadlarina birbasa tasir edir. Nozardon kegirilon 3,7-5,1 um radius
diapazonu ti¢lin hesablanmig sarhad qiymotlori 0,93; 1,28; 1,85 va 2,55 um toskil etmisdir. Bu
giymatlar asasinda kasma prosesinin bes xarakterik rejim sahosi miiayyan edilmisdir.

Orta radius pag=4,4 pm Uzro daha sabit kesmayo kecid sorhodi 2,20 pm, bitln radius
diapazonu noazors alindigda iso 2,55 um alinmigdir. Forq 0,35 pm va ya 15,9 % toskil edir. Bu
notico gostorir ki, rejim sorhadlorinin yalniz orta radius qiymoti asasinda miioyyon edilmasi
bozi hallarda sorhod giymatinin agagi qiymatlondirilmasino sabab ola bilor. Bu 15,9 % forq
yalniz [5]-don gétiriilmiis 3,7-5,1 um radius diapazonu va gabul edilmis 0=0,25, =0,50
sorhadlori tgtlin kegarlidir; digar alot—material sistemlorins birbasa samil edils bilmaz.
Mikroemal rejimlarinin secilmasinds kasici tiys radiusunun yalniz orta qiymatinin deyil, onun
faktiki doyismo diapazonunun da nazoro alimasi moagsedouygundur. Istifado olunan analitik
giymotlondirmo  mixtolif  alot-material ~ sistemlori  Ggln  ilkin  rejim  seciminin
osaslandirilmasinda totbiq oluna bilor. Digor material vo emal soraitlori Ugun sarhad
giymotlori muvafiq eksperimental molumatlar osasinda dagiqlosdirilmalidir.
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EFFECT OF CUTTING-EDGE RADIUS VARIATION ON THE CUTTING REGIME IN
MICROMACHINING

Saida Taghiyeva
Ganja State University, Ganja, Azerbaijan

The article examines the effect of variation in the cutting-edge radius within the range of 3.7-5.1 um on cutting-
regime boundaries in micromachining. The aim of the study is to analytically evaluate the regime boundaries by
taking into account the actual range of cutting-edge radius variation. Published experimental data were used, and
calculations were performed using the 0.25 and 0.50 transition criteria for the ratio of uncut chip thickness h to
cutting-edge radius p (h/p). Considering the minimum and maximum radius values, boundaries of 0.93, 1.28,
1.85, and 2.55 um were calculated, and the process was divided into five regime zones. The transition to more
stable cutting was obtained at 2.20 um when using the average radius and at 2.55 pm when considering the
entire radius range, giving a difference of 15.9%. The comparison shows that using only the average radius may
lead to an underestimation of the boundary value. Therefore, cutting-edge radius variation should be considered
separately when selecting the cutting regime. The scientific novelty lies in incorporating not only the average
radius but also its actual variation range into the calculation of regime boundaries. The proposed approach can be
used to support preliminary technological calculations and to plan subsequent experimental studies. The final
selection of production conditions requires experimental verification for a specific material—tool system.
Keywords: micromachining, cutting edge, edge radius, uncut chip thickness, cutting regime, analytical
evaluation

BJIMSHWUE M3MEHUYABOCTHU PAJIMYCA PEXYIIEW KPOMKH HA PEXXHUM PE3AHHUS TP
MHUKPOOBPABOTKE

Caunpa TarueBa
I'stHIKMHCKUH ToCyIapCcTBEHHBIN YHUBEpCHUTET, [ sTHIKA, A3epOaiikan

B cratbe paccmarpuBaeTcsl BIMSHHE U3MEHEHHUS paauyca pexylled KpoMKH B auamnasone 3,7-5,1 MKM Ha rpa-
HHIBI PeXXUMa pe3aHus Ipu MHUKpooOpaboTke. Llenb MccienoBaHmsl cCOCTOUT B aHATUTHYECKOHW OLIEHKE TPaHUIL
pexnMa ¢ y4eToM (paKTHYEeCKOro Auamna3oHa M3MEHEHHUS paanyca pexymied KpoMkd. B paboTe mcmonb30BaHBI
Ol'Iy6J'[I/IKOBaHHLIe OKCIICPUMEHTAJIBHBIC NAHHBIC, @ PACYETHI BBIITOJHCHBI IO MEPEXOIHBIM KPUTCPUAM 0,25 u
0,50 mns OTHONIGHHWS TOJIITUHBI Hecpe3aHHoro cios h k paguycy pexymei kpomku p (h/p). C ygerom MUHH-
MaJbHOTO M MaKCHMAaJIbHOTO 3HaUeHUH paamyca paccuuTanbl rpanuisl 0,93; 1,28; 1,85 u 2,55 MxwM, a mporiecc
pa3zerneH Ha IATh PEKUMHBIX objacteil. IIpy MCIONB30BaHUM CpelHETo pajiyca TpaHMIa Iepexoaa K Ooiee
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YCTOWIMBOMY pE3aHHIO cocTaBmiia 2,20 MKM, a ¢ y4E€TOM BCETo JManazoHa paaumyca — 2,55 MKM; pa3HUIla co-
crasiseT 15,9 %. [IpoBeneHHOE cpaBHEHHE TOKA3BIBAET, YTO MCIIOJIF30BAaHHUE TOJIBKO CPEAHETO 3HAUCHHUS Pallv-
yca MOXET IPUBECTH K 3aHIKCHHIO TPAHUYHOTO 3HAa4YCHUs. [103TOMy mpH BBIOOpE PEeKUMA pe3aHusl LEeIeco00-
pa3sHO OTHENBHO YYHMTHIBATH M3MEHYMBOCTH pajnyca pexyiledl KpomMku. HaydHas HOBH3HA 3aKJIIOYACTCS BO
BKITIOYCHUH B PacyeT TPaHUI] PSKUMa HE TOJIBKO CPETHETO 3HAYCHUS paauyca, HO U (PaKTUYECKOTO JUara3oHa
ero m3MeHeHus. [IpemroskeHHBIN MOAX0]] MOKET HCIIOJB30BAThCS T 00OCHOBAHUS MPEABAPUTEIBHBIX TEXHO-
JIOTHYECKUX PACUCTOB M IUIAHMPOBAHUS MOCIEIYIONINX SKCICPUMEHTAIBHBIX UCCIeAoBaHui. OKOHUATCIHHBIN
BBIOOp MPOU3BOJICTBEHHOTO PEXKMMa TPeOyeT IKCICPUMEHTAIBHON MPOBEPKHU IS KOHKPETHOW CHCTEMBI «MaTe-
pHAT—HHCTPYMEHTY.

KaioueBble c10Ba: MUKpOOOPaOOTKa, pexylias KpOMKa, paJnyC KPOMKH, TOJIIUHA HECPE3aHHOTO CIIOS, PEXKUM
pe3aHust; aHaJIUTHYECKasl OL[CHKA

Daxil oldu: Cap edildi:
01.06.2026 19.10.2026
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AZORBAYCANIN QORB BOLGOSINDO EKOLOJIi TOoMiZ MEYVO VO
GILOMEYV®O YETiSDIRILMOSININ ELMI-PRAKTIK 9SASLARI
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Xiilasa. Mogalodo Azarbaycanin qorb bdlgesinds meyva vo gilomeyvsa bitkilorinin ekoloji cohatdon tomiz
becarilmasinin agroekoloji ssaslar1 aragdirilmigdir. Toadqiqatin magsadi bolgonin tobii-cografi vo torpag-iglim
xususiyyatlorini, aqroekoloji potensialimi  vo ekoloji yonimli meyvagilik iigiin ¥ mévcud imkanlar
giymatlondirmak, homginin dayamqli becormo todbirlorini sistemlosdirmokdir. Toadgigat ¢oarcivesinds torpag
miinbitliyinin qorunmasi, su ehtiyatlarindan somorali istifado vo bitki mihafizasi ilo bagli miiasir yanagmalar, o
ciimlodon kompost, vermikompost, yasil peyin, malglama, damc1 suvarma vo bioloji mibarizo isullar1 tohlil
edilmisdir. Azarbaycanin qoarb bélgasinin mixtslif torpag-iqlim soraitinin alma, armud, heyva, gavali, albal,
arik, saftali, nar, iziim, ¢iyalok, morug vo bdyurtkon kimi bitkilorin becoarilmoasi tgiin mixtalif saviyyslords
potensial yaratdigi miiayyon edilmisdir. Tohlillor gdstarir ki, (izvi maddslarin totbiqi, suvarmanin somorali togkili
vo bioloji bitki mihafizasinin inteqrasiyasi torpaq miinbitliyinin qorunmasina, resurslardan daha somoaroli
istifadoyo vo istehsal sistemlorinin dayanighiginin artirilmasina komak eds bilor. ©lds olunan naticalar bélgada
ekoloji yonumli meyva vo gilomeyvs istehsalinin elmi-praktik asaslarinin tokmillosdirilmasi Ggtin istifado oluna
bilor.

Acar sozlor: Azorbaycanin gorb bolgoasi, ekoloji meyvagilik, agroekologiya, torpaq miinbitliyi, bioloji miibarizo,
damc1 suvarma

Giris

Son illords tohliikasiz vo keyfiyyotli kond tosorriifatt mohsullarina tolobatin artmast,
torpaq vo su ehtiyatlarinin qorunmasi zorurati, eloco do kond tosarriifatinin davamli inkisafi
ekoloji yoniimlii istehsal texnologiyalarinin totbiqini aktuallagdirmisdir.

Meyvo vo gilomeyvo mohsullart insan qidasinda miithiim yer tutur vo onlarin
istehsalinda torpaq miinbitliyinin qorunmasi, su ehtiyatlarindan somorali istifado vo bitki
miihafizosinin ekoloji yanasmalar osasinda toskili xiisusi shomiyyat dasiyir [2; 9].

Uzvi kond tosorriifat1 istehsal prosesindo sintetik giibro vo pestisidlordon istifadonin
mohdudlagdirilmasi, torpaq miinbitliyinin bioloji vo aqrotexniki iisullarla qorunmasi vo tobii
resurslardan somarali istifads prinsiplaring asaslanir [1; 4].

Bu yanagmada kompost, vermikompost va yasil peyin kimi {izvi maddslordon istifads,
malclama, saomorali suvarma va bioloji bitki miihafizasi tisullarinin tatbiqi miithiim yer tutur.
Belo texnologiyalarin kompleks totbiqi torpagin miinbitliyinin saxlanmasina vo
aqroekosistemlorin dayaniqliginin artirilmasina komok eds bilar.

Uzvi kond tosorriifatinin inkisafi torpaq miinbitliyinin qorunmasi, tobii resurslardan
somarali istifado vo ekosistem xidmatlorinin dostoklonmasi ilo olagsli kompleks yanasma
tolob edir. Azerbaycanda tizvi kond tosarriifatinin inkigaf potensiali ilo yanasi, torpaq
eroziyasi, sorlasma, iizvi maddolorin azalmasi vo su ehtiyatlarinin mohdudlugu kimi
problemlor do nozore alinmalidir [1; 10].

Meyvo baglarinda iizvi maddolorin idars olunmasi, bioloji miihafizo vo ekosistem
xidmotlorine osaslanan yanagmalarin totbiqi torpaq saglamliinin vo aqroekosistem
dayaniqliginin qorunmasina t6hfo vers bilar [5; 13].

Uzvi giibrolomonin damci suvarma ilo birlikdo totbigi iso torpagin keyfiyyot
gostaricilorinin vo meyvo mohsuldarliginin yaxsilagdirilmasina komok edo bilor [5].

Eyni zamanda, kond tosorriifatinin saxslondirilmosi biomiixtalifliyin vo miixtolif
ekosistem xidmatlorinin dostoklonmasineg sorait yaradir [13].

Azorbaycanin gorb bolgosi meyvo vo gilomeyvo bitkilorinin becorilmosi baximindan
miixtalif torpag-iqlim seraiti ilo saciyyslonir. Bolgonin miixtolif yiiksoklik qursaqlari, torpaq
Ortliyliniin xtiisusiyyatlori, igqlim soraiti vo su ehtiyatlar1 miixtolif meyvo vo gilomeyvo

23


mailto:isgandarova65@mail.ru
https://orcid.org/0000-0002-9553-7702?lang=en
https://doi.org/10.30546/2958-8111.2026.2.232

Texnika va Agrar elmlori Technical and Agrarian sciences
2026-c1 il, Ne 2 (15), soh. 23-34 2026, Ne 2 (15), pp. 23-34

bitkilorinin becorilmasi {i¢lin olverigli imkanlar yaradir. Mdvcud materiallarda bolgodo
sabalidi, gohvayi meso, dag-meso, dag-comon, boz vo boz-qonur torpaqlarin yayildigr vo bu
torpaglarin bir sira meyvo vo gilomeyva bitkilorinin becorilmasi {igiin potensial imkanlara
malik oldugu gostorilir.

Bununla yanasi, intensiv kond tasarriifatinda mineral giibralorin vo bitki miihafizasi
vasitolorinin normadan artiq vo ya diizglin idars olunmadan totbiqi torpaq miinbitliyinin
azalmasi, su ehtiyatlarinin c¢irklonmasi vo faydali torpaq orqanizmlorinin foaliyyetinin
zaiflomasi kimi ekoloji risklor yarada bilor. Bu baximdan, meyvagilik tosarriifatlarinda Uzvi
maddolorin istifadosi, tokmillogdirilmis suvarma texnologiyalari, bioloji bitki miihafizasi vo
inteqrir yanagmalarin totbiqi miihiim istigamatlordon biridir.

Bu todgiqatin osas mogsoadi Azorbaycanin qorb bdolgosindo meyvo vo gilomeyvo
bitkilorinin  ekoloji  yoniimlii  becorilmosi iiclin mdvcud aqroekoloji  imkanlar
qiymatlondirmak, torpaq-iqlim veo diger istehsal amillarini sistemlogsdirmok vo mahsuldarligin,
mohsul keyfiyyotinin vo resurslardan somorali istifadonin yaxsilasdirilmasina yonolmis miiasir
becarmos tadbirlarini elmi-praktik baximdan ssaslandirmagqdir.

Tadqigatin asas magsadi

Tadqiqat isinin asas magsadi Azarbaycanin garb bolgesinds ekoloji cohatdan tomiz meyva
Vo gilomeyva  Dbitkilorinin  yetisdirilmasinin  aqroekoloji  xUsusiyyatlorinin  hartorafli
giymotlondirilmasi, muasir becarms texnologiyalarimin elmi cohatdon osaslandirilmasi, istehsal
olunan  mohsulun Kkeyfiyyatinin, eloco do onun msahsuldarhiginin, ekoloji tohlukasizliyinin
artirilmast tiglin elmi - praktik tovsiyslorin hazirlanmasindan ibaratdir.

Tadgiqatin elmi yeniliyi

Elmi-todgiqat isinin elmi yeniliyi Azorbaycanin qorb bolgesinds ekoloji yonimlu
meyva Vo gilomeyvo istehsalinin aqroekoloji, torpaq-ekoloji vo texnoloji amillarinin
kompleks sokildo sistemlosdirilmasi vo onlarin qarsiligli alagssinin giymatlondirilmasi ilo
muayyan olunur. Toadgigat corcivasinds bdlgenin tobii-cografi mévqgeyi, torpaq vo iglim
xususiyyatlori, su ehtiyatlart vo digor agroekoloji amillor nazoro alinmagla, ekoloji yoniimli
meyvo Vo gilomeyva becorilmasinin mdveud potensiali qiymotlondirilmisdir. Torpaq
miinbitliyinin qorunmasi, tizvi maddalordan istifads, bioloji bitki muhafizasi, miasir suvarma
texnologiyalari, mal¢lama vo digor agrotexniki todbirlorin istehsal sistemlorinds totbiq
imkanlar1 sistemlosdirilmisdir. Toadqiqatin yenilik¢i torafi homginin Azarbaycanin qorb
bolgasinin muxtalif orazilori Gzro meyvas vo gilomeyvas bitkilorinin becarilmasi tgtin mévcud
aqroekoloji imkanlarm miiqayisali sokildo giymatlondirilmasi vo ekoloji yoniimlii istehsalin
toskili tiglin elmi-praktik yanagmalarin imumilagdirilmasidir. ©lds olunan naticalar asasinda
torpaq miinbitliyinin qorunmasi, su ehtiyatlarindan somorali istifado, biomixtalifliyin
miuhafizasi va bioloji bitki mihafizasinin inteqrasiyasina asaslanan ekoloji yonimli meyvas va
gilomeyva istehsalinin inkisafi tizra praktik tovsiyslor formalasdirilmigdir.

Material vo metodlar

Tadqigat isinin molumat bazast 2018-cu ildan etibaron Azarbaycanin gorb bolgasinds,
asasan Gonca-Dagkasan vo Qazax-Tovuz iqtisadi rayonlarina daxil olan orazilords aparilmig
miisahidolor, orazi Uzro movcud agroekoloji molumatlar, kond tosorriifat1 vo ekologiya
sahosindo gobul edilmis normativ sonoadlor, muvafiq statistik materiallar, yerli vo xarici
alimlarin elmi asarlori vo muasir elmi adabiyyat osasinda formalasdirilmigdir. Todqiqatin asas
istigamatini Azarbaycanin qorb bélgssinde meyva va gilomeyvas bitkilorinin ekoloji yonimli
becarilmosi tgun mdvcud tobii-cografi vo aqroekoloji soraitin giymotlondirilmasi toskil
etmigdir. 2018-2026-c1 illor orzinds aparilmis miisahidolor zaman1i meyva va gilomeyva
bitkilorinin becorildiyi orazilorin torpag-iglim xususiyyatlori, relyef vo yuksoklik forglori, su
tominati, becorma soraiti vo totbig olunan aqrotexniki todbirlor nazordon kegirilmisdir.
Todgigat ohatasindos Goanca, Samux, Goygol, Daskoason, Gadaboy, Somkir, Tovuz, Agstafa vo
Qazax orazilorinin aqroekoloji xususiyyatlori muqayisali sokildo giymatlondirilmisdir.
Qiymatlondirma zamani orazilorin osas torpaq tiplori, iglim vo relyef xususiyyatlori, su
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ehtiyatlari, meyvo vo gilomeyva bitkilorinin becarilmasi ii¢iin uygunlugu, habelo ekoloji
yonumli  becorma texnologiyalarinin totbiq imkanlar1 nozors almmugsdir. Todgigatda
miisahido, mlgayisali tohlil, sistemli yanagma, iimumilagdirma va agroekoloji qiymatlondirma
metodlarindan istifado edilmisdir. ©dabiyyat arasdirmasi zamani tizvi maddalarin tatbiqi,
torpaq munbitliyinin qorunmasi, kompost vo vermikompostdan istifado, siderat bitkilorinin
becarilmasi, mal¢lama, damci suvarma, bioloji bitki miihafizasi vo biomuxtalifliyin
qorunmasi ilo bagli elmi molumatlar tohlil edilmisdir. Torpaq miinbitliyinin qorunmasi
baximindan tizvi maddslorin idars olunmasi, xiisusilo kompost, vermikompost va yasil peyin
totbiginin  torpagin  fiziki, kimyovi Vo bioloji xisusiyystlorine mumkun tesirlori
giymatlondirilmisdir. Su ehtiyatlarindan samarali istifade baximindan damci suvarma va digar
gonastcil suvarma Usullarmin ekoloji yonimli meyvo Vo gilomeyva istehsalinda tatbiq
imkanlar1 nazordon kegirilmisdir. Bitki miihafizosi Uzro isa bioloji mibarizo vasitslorinin,
faydali entomofaunanin qorunmasiin, xastolik Vo zororvericiloro davamli sortlarin
secilmasinin va integrir bitki mihafizasi yanagsmalarinin pestisidlordon asililigin azaldilmasina
potensial tohfosi tohlil edilmisdir. Orazilorin aqroekoloji potensialinin qiymatlondirilmasi
zamani “orta yiiksok”, “yiiksok” va “gox yiiksok” kateqoriyalarinin miioyyoanlosdirilmasindo
torpaq tipi, relyef vo yiiksoklik, iqlim soraiti, su tominati, becarilon va tdvsiys olunan meyvs-
gilomeyva bitkilorinin uygunlugu vo ekoloji yonimlu becarma tadbirlarinin totbiq imkanlar
asas meyarlar kimi gobul edilmisdir. Toadqigatin malumatlariin tahlili vo Umumilagdirilmasi
naticasindo Azorbaycanin qorb bolgasinin mixtalif orazilori Gzra ekoloji yonimli meyvas vo
gilomeyvo istehsalinin aqroekoloji imkanlari miiqayisali sokildo muoyyonlosdirilmis vo
muvafig elmi-praktik tovsiyslor hazirlanmigdir.

Almnan naticalor va onlarim miizakirasi

Insanlarin saglamligmin qorunub saxlanilmasinda onlarin qobul etdiklori gidanin
ekoloji cohotdan tomiz vo organizm tgun tahlikasiz olmasi gox miihiim shamiyyat dasiyir.

Owvallor asas pahriza xos bir alava kimi gobul edilon meyvas vo gilomeyvo mohsullari
hazirda saglam pohrizin asas komponenti, muxtalif vitaminlor, minerallar va funksional
qidalarm torkib hissalorini togkil edon bioloji cohatdon aktiv ikinci dorocali bitki
metabolitlorinin monbayi hesab olunur [2].

Bitun bunlart nazars alib, ohalinin tohliikasiz vo saglam mohsullarla gidalanmasinin
tomin edilmasi Ugun Olkemizdo Uzvi kond tosorriifatinin, o ciimlodon do ekoloji tomiz
meyvagiliyin inkisafina ¢ox ciddi fikir verilmali, bu sahads toXirssalinmadan miihiim
addimlar atilmalidir.

Uzvi kond tosorriifat: tobii resurslarin qorunmasi, torpaq miinbitliyinin saxlanilmast,
biomuxtalifliyin dastoklonmosi va sintetik xarici tasirlorin mohdudlasdirilmasina asaslanan
istehsal yanagmasi kimi formalagmisdir [1; 4].

Son mohsulun dogrudan da iizvi olmasi {igiin o, bir sira osas parametrlora riayat
edorok, tosorriifatlardan magaza rofino godor butin yolu kegmolidir: Gzvi okingilik vo
heyvandarliq tisullari; iizvi xammal; izvi maddalar; istehsal prosesi.

Uzvi kond tosorriifatina vo ekoloji cohotdon tohliikasiz mohsullara maragin artmasi
torpaq vo tobii resurslarin qorunmasina osaslanan istehsal sistemlorinin inkisafini
aktuallagdirir [1; 4].

Uzvi mohsullarin istehsali vo bazarinin inkisafi son illorde beynolxalg soviyyodo
diggot ¢okon istigamatlordon biri olmusdur [4].

Meyvagilik diinyanin on muxtalif Olkalorinds, o climlodon do Azarbaycanda gox
godim zamanlardan inkisaf etmisdir. Belo ki, halo ¢ox godim zamanlardan baslamis bu
gunimiza gador Azarbaycan mihim meyvacilik adst vo anonalorino malik olan bir diyar
olmusdir.

Aparilan todgigatlar Azorbaycan orazisinin bir sira meyvo bitkilori, 0 climladan
Uztmdin genetik mixtalifliyi vo becarilmoasi baximindan miihiim orazilordon biri oldugunu
gostorir [8].
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Ekoloji meyvagiliyin inkisafinin insanlarin qida tohlikasizliyinin tomin edilmasi, otraf
mihit vo onun muahim komponentlarinin (atmosfer, hidrosfer, litosfer, fauna vo flora)
muxtalif agrokimyavi vasitalorla, 0 cimladan da ilk ndvbads coxlu sayda ciddi ekotoksiki
tohlukali xassalora malik olan pestisidlorlo ¢irklondirilmadan mihafizs olunmasi ilo yanasa,
bir sira mithlim {stiinliiklori vardir.

Ekoloji yonumli meyvagiliyin inkisafi yerli istehsalin genislondirilmasing, orzaq
tohliikasizliyinin mohkamlondirilmasine vo kand yerlorinds igtisadi foalligin artirilmasina
potensial tohfs vers bilar [1].

Azorbaycanin qarb bolgasi Uzvi meyva va gilomeyva bitkilorinin yetisdirilmoasi U¢Un
alverisli tobii vo aqroekoloji soraito malikdir. Qoarb bdlgasinin torpaq ortlyl okingilik Gglin
Kifayot qodor yararlidir vo oasason gostorilon torpaglardan ibarotdir: sabalidi; gahvayi meso;
dag ¢omon; dag-meso; boz torpag;boz-gonur.

Orazids epizodik sokilds basqa torpaglara da rast galmok mumkuindur.

Azorbaycanin qorb bolgesinds yayilmis olan bu torpaq névleri humus echtiyati,
hidrofiziki xususiyyatlori vo gida maddslorinin mévcudlugu baximindan alma, armud, albali,
orik, saftali, nar, xirnik, heyva vo s. meyve, eloco do moruq, boyirtkon vo garagat kimi
gilomeyvas bitkilorini yetisdirmoak Ugun slverigli hesab olunur.

Bolgonin mixtalif ylksokliklori, milayim kontinental iglimi, bol ginas isig1, miinbit
torpagi vo bol su ehtiyatlar1 yliksok mohsuldarliq vo keyfiyyat gostaricilori ilo meyva vo
gilomeyvs bitkilorinin becarilmasineg slverisli imkanlar verir (codval 1).

Cadval 1.
Azarbaycanin qarb bolgasindos ekoloji tomiz meyva-gilomeyva bitkilorinin yetisdirilmasi
iiciin Jlverisli tabii va aqroekoloji sorait

Sira Osas gostaricilor Usttnluklor Ekoloji shamiyyati
say1
1 2 3 4
1 Miilayim iglim soraiti Bitkilorin vegetasiya | Meyvo A
muddotinin uzunlugu gilomeyvalarin
keyfiyyatinin
yiksalmasi
2 Minbit torpaglar Qida maddalori ilo [ Uzvi becormo  iiglin
zonginlik olverisli sorait
3 Dag vo dagotoyi relyef Mikroiglim muxtalifliyi Muixtolif meyvo
novlarinin becarilmasi
4 Su ehtiyatlar1 Caylar va yeralti sular Suvarmanin
dayanigliligt
5 Biomuxtoaliflik Faydali organizmlarin | Bioloji mubarizonin
coxlugu somoaraliliyi

Monba: muollif torafindon 2018-2026-c1 illordo aparilmis miisahidolor vo elmi odabiyyat
molumatlar1 osasinda hazirlanmisdir.

Tarazli iizvi maddo balansinin qorunub saxlanmasi vo orazido torpaq eroziyasi
riskinin azaldilmasi torpaqlarin  miinbitliyinin uzunmiiddstli olmaqla qorunmasi ii¢iin
xususils vacib bir masals hesab edilir. Miiasir aqroekoloji yanagmalar bir daha onu gostarir ki,
torpaq saglamhigi iizvi meyva Vo gilomeyva istehsalinda asas amildir. Torpagin iizvi madds
torkibinin artirtlmasi, mikrobioloji fealligin qorunub saxlanilmasi va  strukturunun
yaxsilagdirilmas1 birbasa yetisdirilon meyva vo gilomeyva Dbitkilorinin - mahsulunun
keyfiyyatino vo becarilmonin dayanigligina tosir gostorir. Bu mogsadlo  kompost,
vermikompost vo yasil peyin istifadasi vacib kond tosarriifati tocriibslori, agrotexniki xidmaot
hesab olunur (cadval 2).
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2 sayli cadvolda verilon moalumatlardan da aydin olur ki, ekoloji tomiz meyvs vo
gilomeyvs bitkilorinin yetisdirilmasi U¢lin hayata kegirilon tzvi agrotexniki tadbirlor yalniz
torpaq miinbitliyinin qorunmasina deyil, ham do becarms sisteminin ekoloji baximdan
dayanigligiin giiclondirilmasine xidmot edir.

Tosorriifatlarda bitkilorin  muhafizo edilmosina inteqrasiya olunmus yanasma da
ekoloji coahoatdan tomiz meyva vo gilomeyvs istehsalinin vacib elementi hesab edilir. Meyva
Vo gilomeyva yetisdirilmasi ilo mosgul olan tasarriifatlarin yerlosmis oldugu orazisinds faydali
hosoratlarin, basqa soézlo desok, faydali entomofaunanin qorunmasi, bioloji mohsullardan
istifado edilmasi, kond tosarriifati tacrubslorinin diizgiin planlagdirilmasi vo xostaliklora qarst
davamli olan sortlarin secilmosi pestisid yiikiinlin azaldilmasi iigiin alverisli sorait yaradir.

Cadval 2.

Ekoloji tamiz meyva va gilomeyva yetisdirilmasind» iizvi aqrotexniki
tadbirlorin torpaq v bitki inkisafina gozlonilon tasiri

Sira | Agrotexniki Torpaga tosiri Bitkiya tosiri Ekoloji Ustlnllyd
say1 todbirlor
1 2 3 4 5
1 Kompost Humusun Kok sisteminin | Torpaqlarin miinbitliyinin
totbiqi artmasina vo inkisafin1 komok davamli gorunmasina
strukturun edir. xidmat edir.
yaxsilagmasina
komok edir.
2 Biohumus | Mikroorganizmlori Bitkinin gida Meyva va gilomeyvo
n foalligini artirir. maddolorindon bitkilorinin
istifadosini daha | yetisdirilmasinds kimyavi
da yaxsilasdirir. giibralordan asililigin
azalmasina komok edir.
3 Siderat Uzvi madda Bitkilorin inkisafi Orazido eroziya riskini
bitkilori ehtiyatini artirir, ticlin olverisli azaldir vo torpagi qoruyur.
torpaq strukturunu miihit yaradir.
yaxsilagdirir.
4 Malcglama Riitubatin Bitkilordo su Sahads alaq otlarinin
saxlanmasina stresini azaldir. inkisafini zoaiflodir.
komok edir.
Monba: miuollif torofindon elmi odobiyyat molumatlarinin imumilogdirilmasi osasinda
hazirlanmisdir.
Belo yanagma tokco mohsulun tohliikasizliyini artirmaqla yanasi olaraq, hom do

aqroekosistemda bioloji tarazligin qorunmasina da yetarinca kKOmok gostarir (cadval 3).
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Cadval 3.
Ekoloji tamiz meyva va gilomeyva istehsalinin asas agroekoloji komponentlari
va onlarin gozlanilon naticalari

Sira say1 Komponent Osas magsad Gozlonilon natico
1 2 3 4
1 Torpaq miinbitliyinin idars | Uzvi maddo ehtiyatinin | Saglam torpaq miihiti
olunmasi gorunmasi
2 Bioloji miihafiza iisulu Kimyovi yiikiin | Ekoloji tohliikesiz
azaldilmasi mohsul
3 Damci suvarma Sudan somorali istifads Su itkilorinin azalmasi
4 Novbali okin Torpaq  yorgunlugunun | Davamli moahsuldarliq
garsisinin alinmasi
3) Biomiixtalifliyin Tabii tarazligin | Dayaniql
gorunmasi saxlanilmasi agroekosistem

Monba: miisllif torafindon elmi adobiyyat vo aqroekoloji yanasmalar asasinda hazirlanmisdir.

Azorbaycanin qorb bolgosinin miivafiq tobii-cografi soraitinin nozors alinmast ilo
agroekoloji baximdan qiymotlondirmo gostorir ki, bu arazilorde meyvagiliklo masgul olan
tosaorriifatlarda damci suvarma sistemlarinin totbiqi, tizvi giibralorin genis istifado edilmosi vo
torpaq Ortliyliniin qorunmasina yonalmis todbirlor buradaki mévecud su ehtiyatlarindan daha
da somorali istifado etmays vo torpaq deqradasiyasi riskinin azaldilmasina kémok edo bilor.
Xiisusils iglim dayisikliklori fonunda bu yanasmalarin shamiyyati daha da artmaqdadir.

Azorbaycanin qgorb bdlgasindo ekoloji tomiz meyvo vo gilomeyvo mohsullarinin
istehsalinin inkisaf etdirilmasi iqtisadi cohotdon do c¢ox perspektivlidir. Belo ki, bu
mohsullarin daxili vo ixrac bazarlarinda yiiksok rogabst qabiliyyeti fermerlorin golirlorine
miisbat tosir gostora, kond yerlorindo mosgullugu genislondira vo regional sosial-igtisadi
inkisafa komok edo bilor. Buna nail olmagq ii¢iin iso, istehsalcilarin ekoloji cohatdon tomiz
becormo texnologiyalar1 barodo miitomadi sokildo ~ molumatliligini artirmaq, onlar
maariflondirmak, sertifikatlagdirma mexanizmlorini daha da tokmillogdirmok vo todqiqat
institutlar ilo fermerlor arasinda omokdaslig inkisaf etdirmok ¢ox faydali ola bilor.

Miixtolif meyvo vo gilomeyvo bitkilori {igilin okin vo eloco do onlar {igiin becormo
tisullarint segorkon, Azarbaycanin qorb bolgasinin daxilindoki tobii soraitdoki forglori miitlaq
nazars almagq vacibdir.

Dagotoyr vo dagliq bolgolordo nisbaton sorin hava alma, armud, albali veo
gilomeyvalarin keyfiyystino miisbot tosir gostorir.

Diizonlik vo yarimsohra zonalarinda orik, saftali, nar, heyva vo iiziim kimi istiliyi
sevan bitkilorin yetisdirilmasi daha magsadouygundur. Bu xiisusiyyatlor elmi osasli regional
ixtisaslasmanin totbiq edilmasini zaruri edir.

Ekoloji cohotdon tomiz istehsali daha da genislondirmok {igiin hor bir orazinin torpaq
vo iglim potensialini diizgiin sokildo nozoro almaq mohsuldarligr artirmaq, resurslardan
somarali istifado etmok vo ekoloji risklori azaltmaq ii¢lin olduqca vacibdir (codval 4).

Cadval 4-do Azorbaycanin qorb bolgasinin ayri-ayr1 orazilori iizro aqroekoloji
potensialin “cox yliksok”, “yiiksok” vo “orta yliksok” kimi qiymatlondirilmesi miiallif
toraofindon 2018-2026-c1 illordo aparilmis miisahidolor, mévcud aqroekoloji molumatlar vo
elmi odobiyyat osasinda hoyata kegirilmis miiqayisoli qiymotlondirmoys osaslanir.
Qiymatlondirma zamani meyvo vo gilomeyva bitkilorinin becarilmasi baximindan torpaq,
iglim, relyef, yiiksoklik, su tominati vo becormo soraitinin uygunlugu osas meyarlar kimi
nazors alinmisdir.

Agroekoloji qiymotlondirmods torpaq xlsusiyyetlori ilo yanasi, bitkilorin iglim
toloblorino uygunlugu, vegetasiya soraiti, su tominati vo orazinin relyef xiisusiyyetlorinin
birlikdo nozors alinmasi asas gotiiriilmiisdiir.

28



Texnika va Agrar elmlori
2026-c1 il, Ne 2 (15), soh. 23-34

Technical and Agrarian sciences
2026, Ne 2 (15), pp. 23-34

“Cox yiiksok” aqroekoloji potensial orazinin torpaq vo iglim soraitinin meyvo vo
gilomeyvo bitkilorinin becoarilmosi {i¢iin imumilikdo olverisli olmasi, su tominat1 vo relyef
soraitinin uygunlugu, homg¢inin miixtalif meyvo-gilomeyva bitkilorinin becarilmasi vo ekoloji
yonumli texnologiyalarin totbiqi tigiin genis imkanlarin mévcudlugu ils xarakterizo olunur.

“Yiiksok™ aqroekoloji potensial srazido meyve va gilomeyva bitkilorinin becarilmasi
ticlin olverisli torpag-iglim soraitinin mévcud oldugunu, lakin ayri-ayr1 amillorin, masolon, su
tominati, relyef, yliksoklik va ya konkret bitki ndvlerinin ekoloji toloblorinin slave aqrotexniki
todbirlorlo tonzimlonmasinin zoruri ola bilocoyini gostarir.

“Orta yiiksok™ aqroekoloji potensial iso orazido meyvo vo gilomeyva istehsali ii¢lin
timumilikds slverisli imkanlarin oldugunu, lakin torpaq, su tominati, iglim, relyef vo ya digor
aqroekoloji amillordon bir vo ya bir negosinin miioyyon mohdudiyystlor yaratdigini vo
istehsalin somoraliliyinin miivafiq aqrotexniki todbirlordon daha ¢ox asili oldugunu ifads edir.

Belolikla, codval 4-do gostorilon kateqoriyalar rosmi standart tosnifat kimi deyil,
todgigatin magsadlorine uygun olaraq miiollif torafindon aparilmis miigayisoli aqroekoloji
giymatlondirma naticasi kimi qobul edilmisdir.

Cadval 4.
Azarbaycanin qarb bolgasinin rayonlari iizra ekoloji tomiz meyva-gilomeyvo
istehsalimin aqroekoloji qiymatlondirilmasi

Sira | Orazilor | Ustiin torpaq Tovsiya olunan asas bitkilor Agroekoloji
say1 tipi potensial
1 2 3 4 5
1 Goanca Sabalidi Saftal, orik, nar, xirnik, heyva, Yiksok
Uzlm
2 Samux Boz-qonur Nar, heyva, gavali Yiiksok
3 Goygol | Qohvoyi meso Alma, armud, gilas, moruq, Cox yiiksak
bdyiirtkon
4 Dagkoson Dag-meso Alma, moruqg, boylirtkon Yiiksok
5 Godabay Dag-¢omon Alma, armud, qaragat Cox yiiksak
6 Somkir Sabalidi Uziim, saftali, xirnik, arik, gilac Yiiksok
7 Tovuz Sabalidi Alma, gilas, heyva Cox yiiksok
8 Agstafa Boz torpaq Nar, orik, saftali Orta yiiksak
9 Qazax Boz-gonur Nar, heyva, gavali Orta yliksok

Monba: muallif torafindon 2018-2026-c1 illordo aparilmis miisahidalor, mdévcud
aqgroekoloji molumatlar vo elmi odobiyyat asasinda hazirlanmig miallif giymatlondirmasi.

4 sayli codvoldo ayri-ayri rayonlar iigiin tovsiya olunan meyvo vo gilomeyva bitkilori
homin orazilorin torpag-iqlim xiisusiyyaetlori, relyef vo yiiksoklik soraiti, su tominati vo
bitkilorin ekoloji toloblori nozoro alinmaqla miioyyon edilmisdir. Bitki se¢imi zamani
homginin orazide movcud becorms tocriibesi vo konkret bitkilorin regional uygunlasma
imkanlar1 nozore alinmisdir.

Gonco vo Samux kimi daha isti vo nisboton quraq soraito malik orazilords nar, heyva,
saftali, orik vo liziim kimi istiliksevor meyvo bitkilorinin becorilmasi daha mogsadsuygun
hesab edilmigdir. GOoygdl vo Daskoson kimi daha yiliksok vo nisboton sorin goraito malik
orazilordo alma, armud, gilas vo moruqg-bdyiirtkon kimi bitkilorin becorilmasi {igiin oslverisli
imkanlar movcuddur. Gadoboyin dagliq soraiti vo uygun temperatur rejimi alma, armud vo
garagat kimi bitkilorin se¢ilmasini osaslandirir.

Somkir, Tovuz, Agstafa vo Qazax orazilorindo bitki se¢imi osason orazilorin istilik
tominati, torpaq xiisusiyyotlori, suvarma imkanlari vo meyva bitkilorinin ekoloji toloblori
nozors alinmagqla aparilmisdir. Bu orazilords {iziim, nar, heyva, orik, saftali, alma vo gilas kimi
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bitkilorin becarilmasi tigiin miixtolif soviyyado alverisli sorait formalasir.

Gilomeyva bitkilorinin se¢ilmosindo xiisusilo yiiksoklik vo temperatur soraiti nozoro
alinmigdir. Azorbaycanin qorb bolgesindo aparilmis todqiqatlar da dagotoyi vo diizenlik
orazilor arasinda gilomeyvo bitkilorinin vegetasiya miiddoti, inkisafi vo mohsuldarlig
baximindan forqlorin oldugunu gostormisdir [12]. Bu naticalor Cadval 4-do Goygol, Daskoson
vo Gadoboy kimi orazilordo gilomeyva bitkiloring iistiinliik verilmosinin elmi asaslarindan biri
kimi gqabul edilmisdir.

Beloliklo, cadval 4 sayli codvaldo verilon bitki tovsiyalori universal xarakter dasimur;
onlar konkret orazinin aqroekoloji soraitino uygunlagdirilmis istiqgamotlondirici tovsiyolordir.
Tosorriifat soviyyoesindo son bitki vo sort se¢imi zamani torpagin aqrokimyovi gostoricilori,
suvarma imkanlari, mikroiqlim vo segilon sortun bioloji xiisusiyyetlorinin olave olaraq
giymatlondirilmosi moagsadouygundur.

Azorbaycanin qorb bolgssinds ekoloji tomiz meyvo-gilomeyvo yetisdirilmasindo
miiasir aqrotexnologiyalarin rolu ¢ox bdyiik vo danilmazdir. Bels Ki, miiasir kond tosarriifatt
elminds iizvi istehsalin somoroliliyi  aqroekosistemlordo yalniz mineral gilibralorin vo
miixtalif nov pestisidlorin aradan qaldirilmasi ilo deyil, hom ds torpagin miinbitliyinin elmi
sokildo osaslandirilmis diizgiin  idaro olunmasi, orazido movcud olan su ehtiyatlarindan
miimkiin qodor daha qonastlo istifado edilmesi vo biomiixtalifliyin qorunmasi ilo
giymatlondirilir. Bu baximdan da iizvi istehsalin osas elementlorino {izvi giibralor, yasil
giibralor (sideratlar), damci suvarma sistemlori, mal¢lama vo inteqrir zororverici idaroetmasi
daxil edilmisdir.

Ekoloji tomiz meyvo va gilomeyva bitkilorinin yetisdirilmasi iiclin meyvo baglarinda
aqrotexniki xidmot gostorilmosi ilo baglt kompost vo vermikompost istifadosi miihiim
ohomiyyoto malikdir. Belo ki, bu todbirlorin hoyata kegirilmosi aqrar sonaye saholorinin
oovozolunmaz osas istehsal vasitosi hesab olunan torpaqlarin mohsuldarligi artir, onlarin
miihbitliyi ytliksalir vo ekoloji voziyyati yaxsilagir. Bagsqa sozlo desok, ekoloji meyvagilikda
kompost vo vermikompostdan genis sokildo istifado olunmasi meyvo vo gilomeyvo
bitkilorinin yetisdirildiyi torpaqda humus ehtiyatlarinin artmasma, torpagin strukturunun
yaxsilagdirilmasina vo eloco do mikrobioloji foalligin yliksolmasino xeyli komok edir.

Siderat bitkilorinin istifadesi is9, 0z ndvbosindo torpagin iizvi maddolorlo
zonginlogdirilmasi, eroziyanin qarsisinin alinmasi vo qida dovraninin yaxsilasdirilmasi {i¢iin
kifayot qodor olverisli olan sorait yaradir (codval 5).

Qeyd etmok lazimdir ki, damci suvarma sistemlori ekoloji tomiz meyva vo gilomeyva
bitkilorinin yetigdirilmasi {i¢iin daha moaqgsadouygun hesab olunur. Belo ki, damci suvarma
sistemlori suyu birbasa bitkinin kok zonasma c¢atdirmaqla su itkisini xeyli azaldir veo
suvarmanin samaraliliyini xeyli artirir.

Son zamanlar biitlin diinyada oldugu kimi, Azorbaycanda da iqlim doyisikliyi va
qlobal istilosmanin tasirini nazars alaraq, bu texnologiya xiisusilo qarb bolgasinin miisyyan
arazilorindos ¢ox aktual vo vacibdir.

Su ehtiyatlarinin ciddi sokildo miihafize edilmasi, onlardan gonastls istifade olunmasi
hazirda ¢ox aktual qlobal ekoloji problemlordon biridir. Suyun hayatimizda ovozolunmaz
mithiim ohomiyyatini nozoro alaraq, itkiyo yol verilmomosi vo onun daha somorali
istifadasine daim diqqet yetirilmalidir.

Su ehtiyatlarindan somorali vo gonastli istifado ekoloji yonimli meyvaciliyin asas
sortlorindon biridir. Xisusilo suvarilan orazilords torpagq vo su ehtiyatlarinin inteqrir idara
olunmasi resurslardan somorali istifadonin vo davamli kond tosarriifatinin tomin edilmosine
xidmat edir [5].

30



Texnika va Agrar elmlori Technical and Agrarian sciences
2026-c1 il, Ne 2 (15), soh. 23-34 2026, Ne 2 (15), pp. 23-34

Cadval 5.
Ekoloji tomiz meyva-gilomeyva istehsalinda totbiq olunan miiasir
texnologiyalarin miiqayisali xarakterizasi

Sira Texnologiya Torpaga tosiri Mohsulun Otraf miihito
sayl keyfiyyatina tosiri tosiri
1 2 3 4 5
1 Kompost Humus ehtiyatini Miisbot Cox alverisli
artirir.
2 Biohumus Mikrobioloji faalligi Miisbot Cox olverisli
artirir.
3 Sideratlar Strukturunu Miisbot Cox olverigli
yaxsilagdirir.
4 Damci suvarma Riitubat rejimini Miisbot Suya gonaot
optimallagdirir. edir.
5 Bioloji miibarizo Kimyovi yiikii Mohsulun Cox olverisli
azaltmaga komok tohliikasizliyini
edir. artirir
6 Malclama Riitubatin Miisbot Torpagi
gorunmasina kdmaok miihafizs edir.
edir.

Monba: muollif tarafindon elmi odobiyyat molumatlarinin imumilasdirilmasi asasinda
hazirlanmisdir.

Azorbaycanin qarb bélgesinds lizvi meyva va gilomeyva istehsalinin genislondirilmasi
ti¢lin bir sira hom tobii vo ham do aqroekoloji real imkanlar mévcuddur. Lakin bu potensiali
tam sokildo hoyata kegirmok tigiin torpaq ehtiyatlarin1 miihafizo edib, onlar1 qorumagq, meyva
baglarinda iizvi giibrolorin istifadosini genislondirmak, su ehtiyatlarindan imkan daxilindo
somorali istifado etmok, fermerloro tolim kegmok, maariflondirmos islori aparmaq vo eko-
sertifikatlagdirma sisteminin hazirlanmasi olduqca vacib masalolordondir.

Eyni zamanda, kond tosorriifati elmi ilo praktik istehsal arasinda olagolorin
glclondirilmasi,  todqiqat institutlar1  torofindon  hazirlanmig  innovativ  becormo
texnologiyalarinin fermer toSorriifatlarinda  totbiq edilmosi vo mdiasir rogomsal kond
tosarriifati texnologiyalarindan istifado olunmasi iizvi meyva Vo gilomeyvo istehsalinin
somoarsliliyini daha da artira bilar.

Natica

Aparilmis todqigat noticosindo Azorbaycanin gorb bolgosindo, xiisusilo Goncoe-
Dagkoson vo Qazax-Tovuz iqtisadi rayonlarinda meyva vo gilomeyva bitkilorinin ekoloji
yoniimlii  becorilmosi  licin  moévcud  aqroekoloji  imkanlar  kompleks  sokilds
qiymotlondirilmisdir. Todgigat 2018-2026-c1 illordo aparilmis miisahidslor, mdvcud
aqroekoloji molumatlar vo yerli vo beynolxalq elmi odebiyyatin tohlili asasinda hoyata
kegirilmisdir.

Azarbaycanin gorb bolgosinds meyvo vo gilomeyva bitkilorinin ekoloji yoniimlii
becarilmasi liclin torpaglarin mdvecud voziyyetinin qiymatlondirilmasi miithiim ohamiyyat
dastyir. Gonco-Qazax orazisinin torpaq Ortiiyiiniin todqiqino dair molumatlar miixtalif torpaq
tiplori vo orazi soraitlori arasinda miinbitlik vo ekoloji gostaricilor baximindan farglorin
movcud oldugunu gostorir. Torpagin mexaniki torkibi, pH gostoricisi, sorlasma doracasi, su
tominati, relyef vo digor amillor kond tosorriifat bitkilorinin becarilmosino vo mohsuldarligina
tosir gostora bilon asas aqroekoloji amillor sirasindadir [6; 7; 11]. Buna gore ekoloji yontimli
meyva vo gilomeyvo istehsalinin togkili zamani torpaqlarin timumi voziyyeti ilo yanasi,
konkret sahonin aqrokimyavi va ekoloji gdstoricilorinin do nozors alinmasi zoruridir.

Azarbaycanin qarb bolgasinin torpaqlar: “daha az ¢irklonmis™ vo ya “ekoloji cahatdon
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tam tohliikosiz” kimi timumilogdirilmomolidir. Torpaqglarin ekoloji voziyyoti orazi iizro
forqlondirilmali vo istehsala calb edilocok konkret saholor torpaq miinbitliyi, sorlasma, su
tominatt vo miimkiin antropogen tosirlor baximindan qiymatlondirilmslidir. Bu yanasma
ekoloji yoniimli meyva vo gilomeyva istehsalinin daha etibarli vo davamli togkilino imkan
VErIr.

Aparilmis miiqayisoli gqiymotlondirmo gostormisdir ki, Azarbaycanin gorb bolgosinin
miixtalif arazilorinds meyva va gilomeyva bitkilarinin becarilmasi {igiin aqroekoloji imkanlar
eyni soviyyado deyildir. Torpaq tipi, iqlim soraiti, yiiksoklik, relyef, su tominat1 vo bitkilorin
ekoloji toloblori nozors alinmagla Gonco, Samux, Goygol, Daskoson, Godoboy, Somkir,
Tovuz, Agstafa vo Qazax orazilori lizro miixtolif soviyyali aqroekoloji potensial miioyyon
edilmisdir. Bu qiymotlondirmo rosmi tosnifat deyil, 2018-2026-c1 illordo aparilmis
miisahidalor vo mévcud elmi molumatlar osasinda hazirlanmis miisllif qiymotlondirmosidir.

Torpag minbitliyinin gorunmasi va ekoloji yoniimlii istehsalin davamliliginin tomin
edilmoasi baximindan kompost, vermikompost, yasil peyin vo digor lizvi maddslorin tatbiqi,
malglama, torpaq Ortiiyliniin qorunmasi vo biomiixtalifliyin dostoklonmosi miihiim aqrotexniki
tadbirlor kimi miioyyon edilmisdir.

Uzvi maddolorin torpagin bioloji aktivliyinin, strukturunun vo su rejiminin
yaxsilagdirilmasina téhfs vers bilmasi elmi odabiyyatda da gostorilmisdir [3].

Su ehtiyatlarindan somorali istifado baximindan damci suvarmanin ekoloji yoniimlii
meyva istehsalinda totbigi mogsadouygundur. Uzvi giibraloms ilo birlikdo damei suvarmanin
torpagin iizvi karbon ehtiyatina, duzlulugun idaro olunmasina vo meyvo mohsuldarligina
miisbat tosir gdstora bildiyi eksperimental todqiqatlarla miisyyon edilmisdir [5].

Bitki mihafizosi baximindan bioloji miibarizo vasitalorinin, faydali orqanizmlorin
gorunmasinin, inteqrir zorarverici idaraetmasinin vo aqrotexniki todbirlorin birlikdo totbiqi
ekoloji yoniimlii istehsal sisteminin asas komponentlari kimi qiymatlondirilmisdir.

Bu yanasma tobii zerorverici nozarati, tozlanma, torpaq saglamligi vo digor ekosistem
xidmaoatlarindon samarali istifadoni dastokloya bilor [13].

Umumilikdas, todqigat noticolori Azorbaycanin qorb bolgesindo ekoloji ydniimlii
meyvo vo gilomeyvo istehsalinin inkisafi tigilin olverigli aqroekoloji imkanlarin md&vcud
oldugunu gostorir. Lakin yiiksok keyfiyyatli vo davamli istehsalin tomin edilmasi tiglin araziys
uygun bitki vo sort secimi, torpaq miinbitliyinin qorunmasi, su ehtiyatlarindan somarali
istifado, bioloji bitki miihafizosi vo konkret saholorin ekoloji voziyyatinin ovvalcodon
qiymatlondirilmasi vahid idaroetmo sistemi daxilinds hoyata kegirilmolidir.
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SCIENTIFIC AND PRACTICAL BASIS OF GROWING ECOLOGICALLY CLEAN FRUIT AND
BERRY CROPS IN THE WESTERN REGION OF AZERBAIJAN

Tunzale Isgandarova
Ganja State University, Ganja, Azerbaijan

The article investigates the agroecological foundations of environmentally clean cultivation of fruit and berry
crops in the western region of Azerbaijan. The study aims to assess the natural-geographical and soil-climatic
characteristics, agroecological potential, and existing opportunities for environmentally oriented fruit production
in the region, as well as to systematize sustainable cultivation practices. The study analyzes modern approaches
to soil fertility conservation, efficient use of water resources, and plant protection, including the use of compost,
vermicompost, green manure, mulching, drip irrigation, and biological control methods. It was established that
the diverse soil and climatic conditions of the western region of Azerbaijan create varying levels of potential for
the cultivation of crops such as apple, pear, quince, plum, sour cherry, apricot, peach, pomegranate, grape,
strawberry, raspberry, and blackberry. The analysis indicates that the application of organic matter, efficient
irrigation management, and the integration of biological plant protection can contribute to maintaining soil fertil-
ity, improving resource-use efficiency, and increasing the sustainability of production systems. The results ob-
tained can be used to improve the scientific and practical foundations of environmentally oriented fruit and berry
production in the region.

Keywords: western region of Azerbaijan, ecological fruit production, agroecology, soil fertility, biological con-
trol, drip irrigation

33


https://doi.org/10.1016/j.aasci.2016.10.007
https://doi.org/10.33619/2414-2948/83/16
https://doi.org/10.33619/2414-2948/83/16
https://doi.org/10.30546/2958-8111.2025.2.27
https://doi.org/10.54910/sabrao2025.57.5.35
https://doi.org/10.13189/eer.2022.100307
https://doi.org/10.18454/VSTISP.2017.3.6296
https://doi.org/10.1126/sciadv.aba1715

Texnika va Agrar elmlori Technical and Agrarian sciences
2026-c1 il, Ne 2 (15), soh. 23-34 2026, Ne 2 (15), pp. 23-34

HAYYHO-IIPAKTUYECKHUE OCHOBBI BBIPAIIMBAHHUA 3KOJOTMYECKH YHUCTBIX
IJIOIOBBIX U ATOJHBIX KYJIBTYP B 3AIIAJTHOM PETMOHE A3EPBAWIKAHA

Tynszana MckenaepoBa
I'stHIKMHCKUI rocyiapCTBeHHBIN yHUBepcHTeT, [ sTHIKa, A3zepOaimkan

B crarbe uccrenoBaHbl arpodKOIOrHUSCKAE OCHOBBI SKOJIOTHYECKH YHCTOTO BBIPAIIUBAHUS MJIOJOBBIX H SITOJ-
HBIX KyIbTYp B 3amagHoM peruoHe Asepbaiimkana. Lledp MccliemoBaHMs 3aKIFOYACTCS B OIEHKE MPHPOTHO-
reorpauecKix 1 MOYBCHHO-KIMMATHIECKUX OCOOCHHOCTEH pernoHa, ero arpodKOIOrHYeCKOro MOTEHIHAIA U
CYLIECTBYIOLINX BO3MOXKHOCTEH /TSl 9KOJIOTNYECKH OPUEHTHPOBAHHOTO IIO0BOJICTBA, 8 TAKKE B CHCTEMATH3a-~
MM YCTONYMBBIX METOMOB BBIPALIMBAHMS. B paMKax HCCICIOBaHMSI IPOAHATN3UPOBAHBI COBPEMEHHBIE MOIX0-
Ibl K COXPAHEHHUIO TUIOAOPOIHS [OYB, PAIIMOHAIBHOMY HCIIOIB30BAHHIO BOAHBIX PECYPCOB U 3ALIUTE PACTCHHUI,
BKJIFOYAs] MPIMCHCHHE KOMIIOCTA, BEpPMUKOMIIOCTA, CHIEPATOB, MyJIbYHPOBAHNS, KAIICIbHOTO OPOLICHUS M Me-
TO/IOB GHOIOTUYECKO 3aIIUTHI. Y CTAaHOBIICHO, YTO Pa3HOOOpa3HbIe MOYBEHHO-KIMMATHICCKUE YCIOBUS 3ama-
HOTO pernoHa AsepOaiipkaHa CO3IAIOT pasiMYHbIC YPOBHH MOTCHIMANA [UIS BRIPAIMBAHUS TAKHX KYJIBTYp, KaK
s0JI0Hs, TpyIia, aiiBa, CIMBA, BHIIHSI, aOpHKOC, MEPCHK, TPaHAT, BUHOTpal, KITyOHUKa, MaliHa U eXEBUKA. Pe-
3yIbTaThl aHATHM3a MOKA3bIBAIOT, YTO MPUMEHEHHE OPTaHUYECKOTO BEIIECTBA, PAHOHANBHAS OPTaHU3AINS OPO-
[ICHUS] 1 MHTETPAIMsl OMOJOTHYECKUX METOOB 3aIllUThl PACTEHHH MOTYT CIIOCOOCTBOBATH COXPAHEHHUIO TLIOO-
poaust ous, Oonee F3PPEKTUBHOMY MCIOJB30BAHUIO PECYPCOB U TOBBIILICHHUIO YCTOHYUBOCTH HPOU3BOJICTBEH-
HBIX CHCTeM. IlOJydeHHBIC pe3yabTaThl MOTYT OBITH HCIONB30BAHBI Il COBCPLICHCTBOBAHHUS HAYYHO-
HPAKTHIECKUX OCHOB DKOJIOTHYECKH OPHEHTHPOBAHHOTO MPOM3BOJCTBA IUIOJOBBIX U SITOAHBIX KYJIBTYD B pErH-
OHE.

KiueBble cj10Ba: 3amaiHblii pernoH AsepOaiimkaHa, HSKOIOTHYECKOE IUIOLOBOJACTBO, arpO3KOIOTH,
IUIOOPOANE TI0YB, OMOJIOTHYECKasl 3alINTa, KAlleJIbHOE OPOIICHHE.

Daxil oldu: Cap edildi:
01.06.2026 19.10.2026
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Abstract. Wheat and other cereal crops are agricultural products of strategic importance for the food supply of
the world's population. Against the background of population growth and increasing demand for food, it is im-
portant not only to increase the productivity of grain crops but also to ensure the safety of grain products. The
aim of this structured literature review is to assess, on the basis of published scientific and regulatory sources,
the impact of the main chemical contaminants found in wheat and grain products — pesticide residues, nitrates
and nitrites, heavy metals, mycotoxins and other toxic substances — on food safety, and to determine the role of
agrochemical monitoring. The reviewed evidence indicates that agrochemical control systems applied along the
soil-plant—grain chain help to keep the content of hazardous substances in wheat products within regulatory
limits and to minimize potential risks to human health. Maximum levels of contaminants, health-based guidance
values (ADI, TDI, ARfD) and exposure-based risk indicators (EDI, HQ, HI, CR) are identified in the literature
as the main criteria for assessing the food safety of wheat products.

Keywords: wheat, grain, pesticides, mycotoxins, metals, monitoring

Introduction

Wheat (Triticum aestivum L.) is one of the most strategic agricultural crops on a glob-
al scale and plays an important role in ensuring food security. According to FAO, approxi-
mately 20% of the daily energy needs of the world population and a significant part of its pro-
tein needs are met by wheat [22]. Sustainable development of wheat production while main-
taining high product safety is therefore one of the priorities of modern agricultural science. In
recent decades, rapid population growth, increasing demand for food and agricultural intensi-
fication have led to the widespread use of mineral fertilizers, pesticides and other agrochemi-
cals to increase productivity [35, 39]. However, irrational use of these inputs, industrial and
transport pollution, the use of poor-quality irrigation water and technological violations dur-
ing storage and processing can lead to the accumulation of various toxic substances in cereal
products [4, 33]. This poses serious risks to the hygienic quality and safety of food. The mod-
ern concept of food safety requires that a product not only has high nutritional value but is
also free from chemical, biological and physical contaminants that may threaten human health
[37]. Determining the content of pesticide residues, nitrates and nitrites, heavy metals, myco-
toxins and other xenobiotics in cereal products is therefore of particular importance [7, 25],
since exceeding regulatory limits can cause toxic, mutagenic, teratogenic and carcinogenic
effects in the human body [20, 31].

Agrochemical research plays a key role in ensuring food safety. The study of the cy-
cling of substances in the soil-plant—crop system, the assessment of the migration and accu-
mulation of contaminants and the determination of their impact on product quality are the
main directions of agrochemical monitoring [34, 36]. These studies serve to increase the safe-
ty of agricultural products, protect the environment and build sustainable food systems. The
scientific literature contains numerous studies on the occurrence of contaminants of various
origins in wheat and other cereals [28]; however, a comprehensive assessment of the interac-
tion between soil properties, fertilization systems and the accumulation of contaminants in the
crop from the standpoint of food safety remains relevant. The aim of this structured literature
review is to characterize the main chemical and biological contaminants of wheat and other
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cereal crops, to assess their potential risks to human health and to determine the role of agro-
chemical monitoring in ensuring food safety.

Material and Method.

This article is a structured literature review (narrative synthesis). It is theoretical in na-
ture and is based on the results of fundamental and applied research in agrochemistry, soil
science, agroecology, food safety, toxicology and sanitation, as well as on international regu-
latory documents; the authors did not generate new experimental or field data. Such a multi-
disciplinary approach allows a comprehensive assessment of the mechanisms by which con-
taminants form and accumulate in agricultural products [36].

The conceptual framework of the review is based on the theories of biogeochemical
cycling of substances in the soil-plant—crop—human chain and of the migration and bioaccu-
mulation of contaminants, in line with the systems approach widely used to assess the cycling
of substances in agroecosystems [6, 34]. Internationally accepted methodological approaches
to food safety risk assessment were used in interpreting the reviewed data [19, 20, 38].

The object of the review is the sources of chemical and biological contamination aris-
ing at the stages of cultivation, harvesting, processing, storage and consumption of wheat and
other grain products. The subject of the review is the scientific assessment of the migration,
transformation and bioaccumulation of contaminants of various origins (heavy metals, pesti-
cides, nitrates/nitrites, mycotoxins and other xenobiotics) in the soil-plant—product system
and of their impact on product quality and human health [25].

Avrticles, monographs, official reports and regulatory documents indexed in Scopus,
Web of Science, ScienceDirect and other international scientific databases, as well as docu-
ments published by FAO, WHO, the Codex Alimentarius Commission, EFSA and the Euro-
pean Commission, were analyzed. Sources were selected according to their relevance to the
topic, scientific reliability and methodological soundness. Priority was given to works pub-
lished in the last 10 years; earlier fundamental studies and national (Azerbaijani) recommen-
dations that form the theoretical basis of the topic were also taken into account. A full PRIS-
MA procedure (a registered protocol, predefined search strings, the numbers of records identi-
fied, screened, excluded and finally included, and a flow diagram) was not applied. For this
reason, the work is presented as a structured literature review rather than a systematic review;
the PRISMA 2020 statement [30] was used only as a reference for transparent reporting of the
source selection criteria.

The selected literature was analyzed in four thematic blocks: (1) the dynamics of ni-
trogen compounds in soil and plants under mineral fertilization and the potential accumulation
of nitrates in the crop [29, 39]; (2) the application of pesticides, their degradation kinetics and
the persistence of residues in the crop [8, 33]; (3) the conditions of mycotoxin formation in
the field and during storage, including the effects of temperature, humidity and climate
change [26, 27, 32]; and (4) the behavior of heavy metals in the soil-plant system depending
on sorption—desorption processes, soil pH, humus content and irrigation-water quality [6, 9,
29].

To assess contaminants from the standpoint of food safety, internationally accepted
toxicological parameters were considered: median lethal dose (LDso), acceptable daily intake
(ADI), tolerable daily intake (TDI), acute reference dose (ARfD), no-observed-adverse-effect
level (NOAEL) and maximum residue limit (MRL), together with the exposure-based indica-
tors EDI, HQ, HI and CR (Table 3). Possible synergistic or antagonistic effects of simultane-
ous exposure to several contaminants (mixture toxicity) were also taken into account [16].
Comparative analysis, analytical-synthetic evaluation and inductive and deductive reasoning
were used to compare the results of different authors and to identify common patterns and
differences. The regulatory basis of the review comprised the maximum levels set by the Co-
dex Alimentarius Commission and the European Union, the recommendations of FAO and
WHO, the risk assessment methodologies of EFSA and USEPA, and the carcinogenicity clas-
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sification of IARC [10, 17, 19, 38].

Results and Discussion.

Main sources of contamination of wheat products. The safety of wheat and other
grain products is formed by the interaction of physical, chemical and biological processes in
the soil-plant—crop system. The reviewed literature shows that contamination of grain can
occur at every stage of the production chain — from soil preparation to delivery of the product
to the consumer [25, 28]. In intensive farming systems, the use of mineral fertilizers and pes-
ticides at scientifically unfounded rates disturbs the balance of substances in soil, increases
the concentration of toxic compounds in the soil solution and, consequently, their uptake by
plants. Excessive nitrogen fertilization leads to the accumulation of nitrate nitrogen in soil and
in the vegetative and generative organs of wheat [39], while long-term use of some phospho-
rus fertilizers adds cadmium and other heavy metals to the soil profile [4, 9]. Pesticide resi-
dues in grain increase when application rates and pre-harvest intervals are not observed, and
persistent compounds can remain in soil for a long time and enter the soil-plant-human chain

[8].

Contamination is not limited to agrochemical inputs. Irrigation with water polluted by
industrial and domestic wastewater introduces heavy metals, nitrates and other toxic sub-
stances into soil, from which they pass to the plant through the root system [29]. Lead, cad-
mium, mercury and arsenic originating from industrial and vehicle emissions and atmospheric
deposition are retained in soil for a long time and are absorbed by plants under favorable con-
ditions [4, 31]. Violations of technological regimes during harvesting, transportation, pro-
cessing and storage create conditions for fungal growth and mycotoxin formation [32]. The
main contaminant groups, their sources, routes of transfer, health effects and reference values
are summarized in Table 1. Contamination of wheat is thus a multifactorial process, and its
control requires comprehensive agrochemical monitoring of the soil-plant—crop system rather
than final-product testing alone.

Table 1.
Major Contaminants in Wheat Products: Sources, Routes of Transfer, Health Effects
and Reference Values

Contaminant

Main sources

Route of transfer

Effects on human

Reference values (ex-

non-observance of
application rates and
pre-harvest intervals

are mutagenic or car-
cinogenic

group to the product health amples)
Pesticide resi- | Herbicides, insecti- | Through soil and Neurotoxic effects; Substance-specific
dues cides, fungicides; plant surfaces | some active substances | MRLs; ADI and ARfD

for each active sub-
stance [8, 21]

Nitrates and

Nitrogen fertilizers,

Through the root

Methemoglobinemia;

ADI: nitrate 3.7 mg/kg

and Penicillium fungi

during the grow-
ing season; stor-
age

phrotoxic, immunotox-
ic and carcinogenic
effects

nitrites organic manures system formation of N-nitroso bw/day; nitrite
compounds 0.07 mg/kg bw/day [14,
15]
Mycotoxins | Fusarium, Aspergillus |  Field infection Hepatotoxic, ne- EU MLs, e.g. DON

1000 pg/kg in unpro-
cessed common wheat
(see Table 2) [18]

Heavy metals

Phosphorus fertilizers
(Cd), industrial and
vehicle emissions,

contaminated irriga-
tion water

Soil - root — grain

Chronic toxicity and
bioaccumulation

Cd: 0.10 mg/kg (EU,
cereal grains),

0.2 mg/kg (Codex,
wheat); Pb: 0.2 mg/kg
(Codex, cereal grains)

[10, 17]

Radionuclides

Technogenic (anthro-
pogenic) sources

Through soil and
water

Genetic damage and
mutagenic alterations

Codex guideline level
for 134Cs + ¥Cs:
1000 Ba/kg [10]
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Source: compiled by the authors based on [4, 8-10, 14, 15, 17, 18, 21, 27, 31]. bw — body
weight; ML — maximum level; MRL — maximum residue limit.

Influence of soil and climatic factors. The physicochemical properties of soil are
among the main factors determining the mobility and bioavailability of contaminants. In acid-
ic soils, the solubility and plant uptake of cadmium, zinc and lead increase significantly,
whereas in alkaline soils these elements are more strongly bound to soil colloids and their
bioavailability decreases. High contents of humus and organic matter increase the sorption
capacity of soil for pesticides and heavy metals and limit their transfer to plants. These pro-
cesses are closely related to the cation exchange capacity (CEC): high CEC values enhance
the retention of contaminants in soil and reduce the risk of leaching [4, 6].

Climate change adds further dynamics to this system. Rising temperatures and uneven
precipitation alter the rate of chemical reactions in soil and the kinetics of pesticide degrada-
tion and increase the risk of mycotoxin formation: warm and humid conditions favor the
growth of Fusarium species, whereas drought causes physiological stress that disrupts nitro-
gen metabolism and promotes nitrate accumulation [26, 27]. A ten-year analysis of European
wheat (2010-2019) showed persistent and high single- and multi-mycotoxin contamination
with changing temporal and geographical patterns [24]. Integrated (mineral + organic) fertili-
zation systems are generally considered more favorable for soil health and crop safety than
the one-sided use of mineral fertilizers, although incorrectly applied organic fertilizers do not
eliminate the risk of nitrate leaching.

Risk factors in the irrigated grain-growing areas of Azerbaijan.

Irrigated lands, including those of the Kur—Araz lowland and the Mugan Plain, are im-
portant for grain production in Azerbaijan [2, 23]. On the basis of the available national rec-
ommendations and published studies [1-3, 23], the following risk factors for the safety of
wheat can be specified:

— Soil salinization. Under irrigation with insufficient drainage, salts accumulate in the
upper soil layer; surface salt accumulation has been documented in the soils of the
Mugan Plain [23]. Salinity causes physiological stress in wheat, disturbs the nutrient
balance and nitrogen metabolism and can thus increase nitrate accumulation in plant
tissues.

— Fertilization. Unbalanced or suboptimal application of nitrogen and phosphorus ferti-
lizers on irrigated soils [2, 3] increases the risk of nitrate accumulation in the crop and
of cadmium input with phosphorus fertilizers.

— lIrrigation water and anthropogenic emissions. Surface soils of the Mugan Plain
showed contamination with chromium, nickel and lead and a potential ecological risk
from arsenic; fossil-fuel combustion associated with heating and vehicle traffic was
identified as the main source [23]. The quality of irrigation water should therefore be
monitored together with soil.

— Grain storage. Wheat can be stored safely for 2-3 months at a grain moisture content
of 14%, whereas storage for 4-12 months requires moisture of 13% or below [5].
Where grain is stored on farms without drying, aeration and moisture control, these
conditions are difficult to maintain, and storage becomes a significant factor of myco-
toxin risk [5, 32]. Published data on mycotoxin occurrence in stored grain in Azerbai-
jan are scarce in the international literature, which in itself indicates the need for sys-
tematic national monitoring.

Mycotoxins in wheat.

Mycotoxin contamination of wheat in the field is mainly associated with Fusarium
head blight (FHB). Infection occurs mainly at flowering and is accelerated by high humidity
and temperature. Deoxynivalenol (DON), zearalenone (ZEA) and T-2 toxin produced by
Fusarium species are the most common mycotoxins in wheat [24, 27]. The main mycotoxins,
their producers and reference values are given in Table 2
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Table 2.
Major Mycotoxins in Wheat and Cereal Products: Producers, Toxic Effects and Refer-
ence Values
Mycotoxin Producing Commonly Primary toxic Health-based EU maximum
fungi contaminated effects guidance value level in unpro-
products cessed cereals
Aflatoxin Aspergillus Maize, rice, | Potent carcinogen- Not established 2.0 pg/kg
B: (AFB.) | flavus, A. para- wheat ic and hepatotoxic | (genotoxic carcino- (AFB));
siticus effects gen; MOE ap- 4.0 pg/kg (sum of
proach) aflatoxins)
Deoxyniva- | Fusariumgra- | Wheat, barley, | Gastrointestinal | Group TDI 1 pg/kg 1000 pg/kg
lenol (DON) | minearum, F. maize disorders, immu- bw/day [12] (common wheat);
culmorum notoxic effects 1500 pg/kg (du-
rum wheat)
Zeara- Fusarium spp. | Cereal grains, | Estrogenic activity | TDI 0.25 pg/kg 100 pg/kg (cere-
lenone maize and reproductive bw/day [11] als other than
(ZEA) disorders maize)
Ochratoxin Aspergillus Wheat, cere- | Nephrotoxic, im- Not established 5.0 pg/kg
A (OTA) | ochraceus, Pen- | als, feed grains | munotoxic and (MOE approach)
icillium verru- potentially car- [13]
cosum cinogenic effects
Fumonisins | Fusarium verti- | Mainly maize | Hepatotoxic and - 4000 pg/kg (un-
(FB,, FB:) cillioides and maize | nephrotoxic effects processed maize
products only)

Source: compiled by the authors based on [11-13, 17, 18, 24, 27, 32]. MOE — margin of ex-
posure, the approach applied to genotoxic and carcinogenic substances instead of a TDI; bw —
body weight.

Contamination that begins in the field can persist and increase after harvest. Storage at
20-30 °C and relative humidity above 70% promotes the growth of Aspergillus and Penicilli-
um species and additional mycotoxin contamination [27]; this is particularly relevant where
storage infrastructure is poor. In the European Union, the maximum levels of DON in unpro-
cessed common wheat and durum wheat are 1000 and 1500 pg/kg, respectively; the maxi-
mum level of ZEA in unprocessed cereals other than maize is 100 pg/kg, and that of ochra-
toxin A (OTA) in unprocessed cereal grains is 5 pg/kg [17, 18]. The Codex Alimentarius sets
maximum levels for DON of 2000 pg/kg in cereal grains destined for further processing and
1000 pg/kg in wheat flour [10]. EFSA has established a group TDI of 1 pug/kg body weight
(bw) per day for DON and its acetylated and modified forms [12] and a TDI of 0.25 pg/kg bw
per day for ZEA [11].

Pesticide residues and their behavior in soil. The persistence of pesticides in soil is
characterized by their half-life (DTso), which varies widely with environmental conditions.
Soil bacteria and fungi degrade pesticides through hydrolysis, oxidation and mineralization;
higher temperature and microbiological activity shorten DTso, whereas reduced microbial ac-
tivity can lead to long-term persistence of residues. The movement of pesticides in soil is con-
trolled mainly by sorption—desorption: in soils rich in organic matter sorption is high and bio-
availability is reduced, whereas in soils with low humus content leaching and migration to
groundwater increase. Soil reaction also matters: some herbicides are more stable in alkaline
soils, while hydrolytic degradation may accelerate in acidic soils [8, 33]. Monitoring data con-
firm the value of residue control: in the 2022 EU monitoring program, 96.3% of 110,829 food
samples were within legal limits, 3.7% exceeded the MRL and 2.2% were non-compliant after
measurement uncertainty was taken into account [21]. Integrated pest management (IPM) is
considered an effective approach to optimizing pesticide use and reducing residue risks [8].

Nitrate and nitrite formation and related risks. The nitrogen cycle is one of the main
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biogeochemical processes in wheat agroecosystems. During nitrification ammonium is con-
verted to nitrate, and during denitrification nitrate is reduced to gaseous nitrogen; both pro-
cesses depend on soil moisture, temperature and aeration. Nitrate leaching increases under
intensive fertilization and high precipitation, especially in sandy soils, and results in ground-
water contamination [39]. In the human body nitrate can be converted to nitrite, which causes
methemoglobinemia and can contribute to the formation of N-nitroso compounds. The ADI is
3.7 mg/kg bw per day for nitrate [15] and 0.07 mg nitrite ion/kg bw per day for nitrite [14].

Behavior and bioaccumulation of heavy metals in the wheat system. The behavior of
heavy metals in the soil-plant system is determined by their bioavailability. The transfer fac-
tor (TF) and bioaccumulation factor (BAF) are used to quantify the transfer of elements from
soil to plants, while the enrichment factor (EF) and pollution index (PI) characterize the de-
gree of anthropogenic soil contamination. Cadmium enters soil mainly with phosphorus ferti-
lizers, and lead accumulates through atmospheric deposition and industrial emissions; a de-
crease in soil pH increases the mobility of these elements and their accumulation in plants [9,
31]. In the EU, the maximum level of cadmium is 0.10 mg/kg for cereal grains, including
common wheat, and 0.18 mg/kg for durum wheat [17]; the Codex Alimentarius sets
0.2 mg/kg for cadmium in wheat and 0.2 mg/kg for lead in cereal grains [10]. Phytoremedia-
tion and immobilization methods are considered promising approaches to reducing the mo-
bility of heavy metals in contaminated soils [6].

Toxicological assessment and risk analysis. Health-based guidance values (ADI, TDI,
ARITD) define the intake of a substance considered safe over a lifetime or within one day,
while NOAEL and LOAEL characterize the thresholds of toxic effects in experimental studies
from which these values are derived [38]. For quantitative risk assessment, the estimated daily
intake (EDI = C x IR / BW, where C is the contaminant concentration in grain, IR is the daily
intake of the product and BW is body weight) is compared with the reference dose (RfD). A
hazard quotient (HQ = EDI / RfD) greater than 1 indicates a potential non-carcinogenic risk,
and the hazard index (HI = XHQ) characterizes the combined effect of several contaminants.
For carcinogenic substances, cancer risk (CR = EDI x CSF, where CSF is the cancer slope
factor) is calculated; values between 10¢ and 10* are usually regarded as the acceptable
range and values above 10~ as high risk [23, 29, 31]. The LDso provides information only on
acute toxicity and is not sufficient for a comprehensive assessment of food safety risk. The
definitions and fields of application of these indicators are given in Table 3.

Table 3.
Toxicological and Risk Indicators Used in Food Safety Assessment
Indicator Full term Definition Application and interpretation
LDso Median lethal dose | Dose expected to cause death in 50% of | Classification of acute toxicity;
the experimental population not sufficient for dietary risk

assessment

NOAEL / | No / lowest observed | Highest dose without, and lowest dose | Point of departure for deriving
LOAEL | adverse effect level | with, observed adverse effects in exper- | ADI and TDI (divided by uncer-

imental studies tainty factors, usually 100)
ADI Acceptable daily Amount of an intentionally used sub- Pesticide residues, nitrates and

intake stance (pesticide, food additive) that nitrites; expressed in mg/kg

can be ingested daily over a lifetime bw/day
without appreciable health risk
TDI Tolerable daily in- Amount of a contaminant that can be Mycotoxins and heavy metals
take ingested daily over a lifetime without (for some metals expressed as
appreciable health risk weekly intake)
ARfD Acute reference dose Amount of a substance that can be Short-term (acute) exposure to
ingested within 24 hours or less without pesticide residues

appreciable health risk
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Indicator Full term Definition Application and interpretation
MRL/ Maximum residue | Highest legally permitted concentration | Regulatory control and compli-
ML limit / maximum of a pesticide residue (MRL) or con- ance assessment of grain (Co-
level taminant (ML) in food dex, EU)
EDI Estimated daily EDI=CxIR/BW Exposure estimate compared
intake with ADI, TDI or RfD
HQ / HI Hazard quotient / HQ = EDI/ RfD; HI = ZHQ HQ or HI > 1 indicates a poten-
hazard index tial non-carcinogenic risk
CR Cancer risk CR =EDI x CSF 10°-10~* — acceptable range; >
10~* — high risk

Source: compiled by the authors based on [16, 23, 29, 31, 38]. C — contaminant concentration;
IR — daily intake of the product; BW — body weight; RfD — reference dose; CSF — cancer
slope factor.

Role of agrochemical practices in ensuring the safety of wheat products. Ensuring
the safety of wheat products is not limited to laboratory testing of the final product; it requires
an agrochemical management system that starts with the soil and covers fertilization, plant
protection, irrigation, storage and product quality control (Table 4). Agrochemical certifica-
tion of soils is the initial stage: determining soil pH, humus reserves, nutrient supply and the
concentration of potential contaminants makes it possible to assess the actual agroecological
condition of a field and to develop optimal fertilization and land-reclamation strategies. Ferti-
lization adapted to the biological needs of plants prevents excessive nitrogen accumulation
and limits the transfer of nitrates into grain. Pesticide residue monitoring prevents MRL ex-
ceedances, and analysis of irrigation water identifies the sources of heavy metals and salts
entering the agroecosystem. Laboratory control is the final stage that evaluates the effective-
ness of all agrochemical measures and confirms compliance with national and international
standards [10, 17, 38].

Table 4.

Role of Agrochemical Practices in Ensuring Food Safety of Wheat Products

Assessment criteria and

Agrochemical prac-
tice

Objective

Expected outcome

references

Agrochemical soil
assessment and certi-
fication

Evaluation of soil fertility
and contamination status

Reduction of contamina-
tion risks and sustainable
soil management

pH, humus, CEC, heavy
metals (EF, PI) [4, 6]

Balanced and site-
specific fertilizer
application

Prevention of excessive
nitrate accumulation and
optimization of plant nu-

trition

Improved grain quality
and safer wheat produc-
tion

Nitrogen balance; nitrate
ADI [15, 39]

Pesticide residue
monitoring

Determination of pesticide
residue levels and compli-
ance with regulatory limits

Production of safe and
high-quality wheat prod-
ucts

MRL, ADI, ARD [21]

Irrigation water
quality assessment

Identification of chemical
contaminants and pollu-
tion sources

Reduced risk of heavy
metal, salt and chemical
contamination

Heavy metals, salinity [23,
29]

Grain storage con-
trol

Maintaining grain mois-

ture at 13-14% or below

and controlling tempera-
ture

Prevention of mycotoxin
formation during storage

Grain moisture; EU MLs for
mycotoxins [5, 18]

Laboratory quality
control and monitor-

ing

Evaluation of food safety
indicators and contami-
nant levels

Compliance with national
and international food
safety standards

Codex and EU MLs; EDI,
HQ [10, 17]

Source: compiled by the authors based on [4-6, 10, 15, 17, 18, 21,

exchange capacity; EF — enrichment factor; Pl — pollution index.
Conclusion. Main scientific conclusion. The reviewed literature shows that the safety
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of wheat products is formed along the whole soil-plant—grain—storage chain. The accumula-
tion of pesticide residues, nitrates, heavy metals and mycotoxins in grain is determined by soil
properties (pH, humus content, CEC), fertilization and plant protection practices, irrigation-
water quality, climatic conditions and storage regimes; therefore, final-product testing alone
cannot guarantee the safety of wheat products.

Practical significance. An agrochemical monitoring system that combines soil certifi-
cation, balanced fertilization, pesticide residue control, irrigation-water analysis, storage con-
trol and laboratory testing of grain, with results interpreted against Codex and EU maximum
levels and health-based guidance values (ADI, TDI), makes it possible to identify risks at an
early stage and to optimize decision-making in the agricultural sector. For Azerbaijan, soil
salinization, fertilization practices, irrigation-water quality and farm-level storage conditions
should be priority areas of such monitoring.

Future research directions. Further research is needed on the occurrence of mycotox-
ins, pesticide residues and heavy metals in wheat grown in the main grain-growing areas of
Azerbaijan, on exposure-based risk assessment (EDI, HQ, HI, CR) for the national popula-
tion, on the combined effects of multiple contaminants and on the impact of climate change
on contamination risks.
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BUGDA  MOHSULLARININ QiDA TOHLUKOSIZLiYININ TOMIN EDILMOSINDO
AQROKIMYOVi MONITORINQIN ROLU

Qosqar Mommoadov
Oli Bagirh
Baki Dovlot Universiteti, Baki, Azorbaycan

Xiilasa. Bugda vo digor taxil bitkilori diinya ohalisinin orzaq teminatinda strateji shomiyyat dastyan kond
tosarriifatt mohsullaridir. ©halinin artmast vo arzaga olan tolobatin yiiksolmosi fonunda yalniz taxil bitkilorinin
mohsuldarliginin artirilmast deyil, hom do taxil mohsullarinin tohliikesizliyinin tomin edilmosi miihiim
ohomiyyot kosb edir. Bu strukturlagdirilmig odobiyyat icmalinin mogsedi dorc olunmus elmi vo normativ
monboalor osasinda bugda vo taxil mohsullarinda rast golinon osas kimyovi ¢irklondiricilorin — pestisid
qaliglarinin, nitrat vo nitritlorin, agir metallarin, mikotoksinlorin vo digor toksik maddslorin gida tohliikasizliyine
tosirini qiymotlondirmak vo aqrokimyovi monitoringin rolunu miioyyon etmokdir. Nozordon kecirilmis elmi
monbalor gostarir ki, torpag—bitki-don zonciri boyunca tatbiq olunan aqrokimyavi nazarot sistemlori bugda
mohsullarinda tohliikeli maddalerin miqdarini normativ hadler daxilinde saxlamaga vo insan saglamlig i¢iin
potensial risklori minimuma endirmoys imkan verir. ©dabiyyatda ¢irklondiricilerin yol verilon maksimum
soviyyolori, saglamliga osaslanan istinad gostoricilori (ADI, TDI, ARfD) vo moruzqalmaya osaslanan risk
gostaricileri (EDI, HQ, HI, CR) bugda mahsullarinin qida tohliikssizliyinin qiymatlondirilmasinds asas meyarlar
kimi gostorilir.

Acar sozlar: bugda, taxil, pestisidlor, mikotoksinlor, metallar, monitoring

POJIb AI'POXUMHUYECKOT O MOHHUTOPHHT A B OBECIIEYEHUHN HUIITEBOM
BE3ONNACHOCTH TPOAYKIMHU U3 NIINTEHUIIbBI

I'omrap Mamenos
Aun Barupaun
BakuHckuil rocynapcTBeHHBIN yHUBEpCcUTET, baky, AzepOaiixan

AnHoranusa. [lmeHuna u JOpyrue 3epHOBBIE KYNbTYPHI SIBISIOTCS CEIbCKOXO3SWCTBEHHOM NpOayKIMen
CTPaTEeruuecKoro 3HA4YeHHs JUIS TMPOJOBOJHCTBEHHOTO OOECHEeUeHUsi HaceleHuss MHupa. B ycioBHsX pocTa
YUCIICHHOCTH HACCNICHHS W YBEJIWYCHHS MOTPEOHOCTH B TMPOJOBOJIBCTBHU Ba)XHO HE TOJBKO IIOBBIINIATH
YPOKalfHOCTh 3€PHOBBIX KYJIBTYp, HO H 00eCIeYnBaTh 0€30IaCHOCTh 3€pHOBOH mpoaykuuu. L{ens HacTosmero
CTPYKTYPHPOBAaHHOTO 0030pa JHTEpaTypsl — HAa OCHOBE OITyOJWKOBAaHHBIX HAYYHBIX H HOPMAaTHUBHBIX
HMCTOYHUKOB OLEHUTH BJIMSHHE OCHOBHBIX XHUMHUYECKHMX 3arpsi3HUTENECH MIIEHULBl M 3€pHOBOM MPOIYKLIUHU
(OCTaTKOB TECTHUIMIOB, HUTPATOB W HHUTPHUTOB, TOKEITBIX METAIIOB, MHKOTOKCHHOB M JIPYTUX TOKCHYHBIX
BEIIECTB) Ha MUIICBYIO 0€30MAaCHOCTh U OMPEICITUTh POJIb arpOXMMHUYECKOTO MOHHTOPHHTA. PaccMOTpeHHEIE
JIaHHBIE CBHJIETENLCTBYIOT O TOM, YTO CHCTEMBI arpOXHMHUYECKOTO KOHTPOJISl, IPUMEHSAEMbIE Ha BCEX 3BEHBSX
IENU «I0YBa — PACTeHHUE — 3€PHO», MO3BOJISIOT MOJJIEPKUBATH COJIEPKAHUE OMACHBIX BEIIECTB B MIIICHUYHON
MPOYKIMH B TIpeJieax YCTAHOBJICHHBIX HOPMATUBOB U MHHUMU3UPOBATh MOTEHIIMATBHBIE PUCKU JJIS1 3I0POBbS
4yelnoBeka. B nuTepaType B KayeCTBE OCHOBHBIX KPUTEPUEB OIEHKM NHINEBON O€30MacHOCTH MIIEHUYHOU
MPOAYKIIMA PAacCMaTPUBAIOTCS MAaKCHMAalbHO JOMYCTUMBbIE YPOBHH 3arpsi3HUTENCH, OpPUEHTHUPOBOUYHBIC
nokazarenu Oe3omacHocTH A 3700poBbsi (ADI, TDI, ARfD) u mokaszarennu pucka, OCHOBaHHBIC Ha OICHKE
skcnosunuu (EDI, HQ, HI, CR).

KutoueBple cjioBa: MuieHUIa, 36pHO, NECTULIMIbI, MUKOTOKCHHBI, METAJUIbl, MOHUTOPUHT
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Abstract. Abortion is an important reproductive problem in dairy cattle and may results in
substantial economic losses to cattle production systems. The interpretation of serological
findings in vaccinated herds is particularly challenging because antibody detection may reflect
vaccine-induced immunity rather than natural infection. The aim of this study was to assess
the serological responses to bovine viral diarrhoea virus (BVDV), bovine herpesvirus-1
(BoHV-1), Neospora caninum and Chlamydia abortus and to evaluate their potential
association with late-term abortion in dairy cattle in western region of Azerbaijan.

A total of 150 Holstein-Friesian dairy cows were randomly selected from three districts of the
Ganja-Dashkasan economic region: Goranboy (n=55), Goygol (n=50) and Samukh (n=45).
The overall animal-level seropositivity for BVDV and BoHV-1 was 55.48% and 39.76%,
respectively, while herd-level seropositivity was 91.67% and 77.87%. Because vaccination
against BVDV and BoHV-1 antibody detection against these agents was interpreted primarily
as a vaccine-induced serological response. Therefore, not detection of Ch.abortus and
N. caninum-specific antibodies indicate no exposure to the parasites.

Keywords: BVDV, BoHV-1, ELISA, vaccination, serology

Introduction

Herd health, particularly the prevention and control of infectious diseases, is essential
for maintaining productivity, reproductive performance and economic efficiency in modern
dairy production systems [38, 20]. Infectious diseases may result in reduced milk production,
impaired reproductive performance, increased veterinary costs, fetal loss and premature
culling. Among the infectious agents associated with reproductive disorders in cattle, bovine
viral diarrhoea virus (BVDV), bovine herpesvirus-1 (BoHV-1), Neospora caninum and
Chlamydia abortus are of particular importance [1, 7, 11, 12, 13, 14].
BVDV belongs to the genus Pestivirus within the family Flaviviridae and is an important
pathogen of cattle [15, 17, 18]. Infection may be associated with embryonic death, fetal
developmental abnormalities, fetal mummification, abortion, stillbirth and the birth of weak
calves [16, 19, 37]. Infection of susceptible pregnant cattle during critical periods of gestation
may result in transplacental infection and, under specific circumstances, the development of
persistently infected calves [36, 42, 43, 44, 45, 46].
BoHV-1 is a member of the family Herpesviridae and is associated with respiratory and
reproductive disease in cattle. In addition to infectious bovine rhinotracheitis, BoHV-1 may
cause reproductive disorders, including abortion. An important epidemiological characteristic
of BoHV-1 is its ability to establish latent infection, which may contribute to long-term
persistence of the virus within cattle populations [20, 25, 40].
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Bovine neosporosis is caused by the protozoan parasite Neospora caninum and is considered
an important infectious cause of bovine abortion. Canids serve as definitive hosts, while cattle
are important intermediate hosts [3, 8, 9]. Both horizontal and vertical transmission contribute
to the maintenance of infection [26, 27, 28]. Vertical transmission from dam to fetus is
particularly important in cattle herds and may result in abortion, fetal mummification,
stillbirth or the birth of weak calves [34, 47, 48, 50, 51].
Chlamydia abortus is an obligate intracellular bacterium associated primarily with
reproductive disease and abortion, particularly in small ruminants. Infection may result in
placentitis and tissue necrosis and can subsequently compromise fetal development [29, 31,
32]. Although C. abortus is less frequently reported as a cause of reproductive disease in
cattle, its possible role in bovine abortion should be considered during differential diagnosis
[5, 6, 9, 35].
Serological surveillance is widely used for monitoring exposure to infectious agents in cattle
populations. However, interpretation of antibody-based diagnostic tests can be challenging in
vaccinated populations. Antibodies detected against vaccine-preventable pathogens may
reflect successful immunization rather than natural infection. Consequently, vaccination
history is an essential component of the interpretation of serological results [30, 39].
The distinction is particularly important when evaluating abortion-associated pathogens.
While antibody detection against vaccinated pathogens should be interpreted cautiously,
seropositivity to N. caninum in unvaccinated cattle may provide stronger epidemiological
evidence of natural exposure [2, 3, 4, 44].
The aim of this study was therefore to assess the serological responses to BVDV, BoHV-1, N.
caninum and C. abortus in dairy cattle from western Azerbaijan and to evaluate their potential
relevance to abortion.

Materials and methods

Study population and study area

The study was conducted in dairy cattle farms located in Goranboy, Goygol and
Samukh districts of the Ganja-Dashkasan economic region in western Azerbaijan.
A total of 160 Holstein-Friesian dairy cows were randomly selected. Of these, 55 animals
were sampled in Goranboy, 50 in Goygol and 45 in Samukh.
The study population consisted of dairy cows maintained under commercial farm conditions.
The investigated farms routinely implemented vaccination programmes against selected
infectious diseases. Vaccination history was considered during the interpretation of
serological results.

Blood sampling and biosafety

Blood samples were collected according to standard veterinary sampling procedures
and laboratory biosafety SOPs. Appropriate personal protective equipment was used during
sample collection and handling.
Venous blood samples were collected using sterile sampling equipment and appropriately
labelled according to animal identification. Samples were placed in insulated transport
containers with cooling material and accompanied by the relevant documentation. The
samples were transported to the laboratory within approximately 2—4 h after collection.
Serum was subsequently separated from the blood samples and stored under -20 C until
serological examination.

Vaccination status

The investigated herds had vaccination programmes covering BVDV and BoHV-1.
Therefore, the detection of antibodies against these pathogens was interpreted in the context
of vaccination-induced immunity.

Serological examination

Commercial ELISA kits manufactured by IDEXX Laboratories (USA) were used for
the detection of antibodies against BVDV, BoHV-1, N. caninum and C. abortus.
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The assays were performed according to the manufacturer's instructions. Serum samples were
added to the appropriate microplate wells and incubated. Following incubation, unbound
material was removed by washing. The appropriate conjugate was subsequently added,
followed by incubation and another washing step. TMB substrate was then added and
incubated according to the manufacturer's protocol.
Optical density was measured at 450 nm using a BioTek ELx800 microplate reader.
The obtained results were interpreted according to the diagnostic criteria specified by the
manufacturer. Positive and negative classifications were confirmed using XChekPlus
software.

Data processing and statistical analysis

The complete dataset consisted of 150 serum samples. ELISA-derived numerical
metrics were processed using Python, with the pandas and numpy libraries.
For each study group, the arithmetic mean, standard deviation (SD), minimum and maximum
values were calculated. These values represent descriptive characteristics of the ELISA-
derived metrics.
Because the diagnostic systems used different numerical scales, the metric values were not
directly compared between pathogens. Seropositivity was determined independently for each
pathogen according to the manufacturer's interpretation criteria.
Animal-level seroprevalence was calculated as the proportion of seropositive animals among
all examined animals. Herd-level seroprevalence was defined as the proportion of investigated
herds containing at least one seropositive animal.

Results

Serology

To assess seropositivity at the farm level, the serological results of the animals
examined at each of the surveyed farms were analyzed. Any farm where at least one
seropositive animal was detected was classified as a seropositive herd. The farm-level
seropositivity rate was calculated as the percentage of seropositive farms relative to the total
number of farms examined.
Serological measurements demonstrated differences in the distribution and variability of
BVDV, BoHV-1, Chlamydia and Neospora indicators among the three studied groups. The
highest mean BVDV value (as shown in Table 1) was recorded in Group 2 (22.30 + 23.68),
whereas Group 1 showed a mean value of 13.67 + 3.39. Group 3 demonstrated a considerably
lower mean BVDV value (0.505 £ 0.264).
For BoHV-1, the highest mean value was observed in Group 3 (0.546 + 0.214), followed by
Group 1 (0.386 + 0.309) and Group 2 (0.217 + 0.153). The observed ranges were 0.141-
0.789, 0.095-0.784 and 0.067-0.549, respectively.
The Chlamydia indicator was highest in Group 1, with a mean value of 30.00 + 35.49 and a
range of 18-25. The corresponding values for Group 2 and Group 3 were 27.75 + 11.18
(range: 11-47) and 33.50 = 16.03 (range: 20-61), respectively. The relatively large standard
deviation observed in Group 1 indicates considerable variability among individual animals.
The highest Neospora mean value was observed in Group 1 - 50.01 £ 48.16 (range: 32-42),
while Group 2 had a substantially lower mean value 15.50 + 35.73 (range: 29-112). In Group
3, the Neospora value was 0.00 £ 0.00, with all recorded values equal to zero.
Overall, the findings indicate considerable variation in serological measurements among the
studied groups. Statistical comparison between groups is required to determine whether the
observed differences are statistically significant.
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Table 1.
Serological indicators of BVDV, BoHV-1, Chlamydia and Neospora in the studied

groups

Group | n | Statistic | BVDV, BoHV-1, Chlamydia, Neospora
Mean = SD Mean = SD Mean = SD , Mean *
SD
Group | 55 | Mean 13.67+3.39 |0.386+0.309 | 30.00+35.49 50.01 =
1 SD 48.16
Range 8-17 0.095-0.784 18-25 32-42
Group | 50 | Mean 22.30 £23.68 | 0.217 £0.153 | 27.75+11.18 1550 +
2 SD 35.73
Range 6-72 0.067-0.549 11-47 29-112
Group | 45 | Mean 0.505+0.264 | 0.546 +0.214 | 33.50 £ 16.03 0.00 =
3 SD 0.00
Range 0.099-0.894 | 0.141-0.789 2061 0-0

Interpretation of serological responses in relation to vaccination

The high seropositivity observed for BVDV and BoHV-1 should be interpreted in the
context of the vaccination programmes implemented in the investigated farms.
The variation in BVDV and BoHV-1 metrics among the study groups therefore reflects
differences in serological responses among vaccinated animals rather than differences in
active infection status.

Discussion

The present study demonstrates the importance of vaccination history in the
interpretation of serological results obtained from dairy cattle. High levels of antibody
positivity against BVDV and BoHV-1 were observed at both animal and herd levels.
However, because vaccination programmes were implemented in the investigated herds, these
findings should primarily be interpreted as evidence of vaccine-induced antibody responses
rather than as confirmation of active infection.
The animal-level seropositivity of 55.48% for BVDV and 39.76% for BoHV-1, together with
herd-level seropositivity of 91.67% and 77.87%, respectively, indicates that antibodies against
these pathogens were in the study population. Similar serological evidence of exposure to
BVDV and BoHV-1 has been reported in dairy cattle populations in neighbouring regions .
The present results highlight a major limitation of conventional antibody-based surveillance
in vaccinated cattle. A positive antibody result may indicate successful vaccination, previous
natural exposure or a combination of both. Therefore, serological positivity should not be
equated with active infection in vaccinated herds.
The BVDV metric values showed considerable variation between study groups. This variation
should be interpreted as differences in serological response among vaccinated animals rather
than as evidence of recent infection or active viral circulation. Determination of active BVDV
infection would require direct detection of viral antigen or nucleic acid, particularly when
identifying persistently infected animals [21, 22, 23, 41].
The same principle applies to BoHV-1. The detection of antibodies in vaccinated cattle
indicates an immune response. Additional diagnostic approaches, including appropriate
antigen or molecular tests, would be required to determine infection status.
The results for N. caninum and Ch. Abortus are of particular interest because no vaccination
programme against this parasite was reported in the investigated herds. Therefore, the not
detection of antibodies indicate to the no exposure to the parasites [10, 33, 49].
The interpretation of these findings should incorporate with reproductive history and, where
possible, direct pathogen detection [24, 32, 40].
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An important strength of the present study is the simultaneous evaluation of several
reproductive pathogens in a defined dairy cattle population and the use of software-assisted
interpretation of ELISA results. The additional calculation of mean, standard deviation and
range using Python provided a quantitative description of the distribution of ELISA-derived
metrics.

For vaccinated pathogens, monitoring antibody responses may be useful for evaluating herd
immunity, but additional diagnostic methods are necessary when the objective is to identify
active infection.

Conclusion

The present study demonstrated substantial serological responses to BVDV and BoHV-1 in
vaccinated dairy cattle from Goranboy, Goygol and Samukh districts of western part of
Azerbaijan. The detected antibodies against BVDV and BoHV-1 should primarily be
interpreted as a result of vaccination.

Integrated herd-health programm combining vaccination, reproductive monitoring,
biosecurity and diagnostic tests improve the identification and management of infectious
reproductive problems in dairy cattle in Azerbaijan.
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AZORBAYCANIN QORB REGIONUNDA SUDCULUK iSTIQAMOTLI IRIiBUYNUZLU
HEYVANLARDA ABORTLA 9LAQOLI INFEKSIYALARIN SEROLOJi QiYMOTLONDIRILMOSI

Salala Zeynalova

Ayton Agayeva

Aynur Meyfaliyeva

Xazor Universiteti, Baki, Azorbaycan

Azarbaycan Dovlot Agrar Universiteti, Goanca, Azarbaycan

Abort sud veran mal-qara arasinda mithiim reproduktiv problemdir vo mal-gara istehsal sistemlarine shamiyyatli
igtisadi itkilorlo naticalona bilor. Peyvond olunmus siiriilords seroloji tapintilarin interpretasiyasi xiisusilo
¢cotindir, ¢linki anticisim agkarlanmasi tobii infeksiyadan daha ¢ox peyvandloms naticasinds yaranmig immuniteti
oks etdirir. Bu todgigatin mogsadi mal-garada viruslu ishal (BVDV), mal-gara herpesvirus-1 (BoHV-1),
Neospora caninum vo Chlamydia abortusa qarsi yaranmis immun cavabi giymotlondirmok vo Azorbaycanin
gorb bélgasinds abortlarla potensial slagosini toyin etmok olmusdur.
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Gonca-Daskason igtisadi rayonunun (¢ rayonundan - Goranboy (n = 55), Géygél (n = 50) vo Samux (n = 45) -
tosadufi olaraq comi 150 Holsteyn-Friz cinsli inok segilmisdir.

BVDV vo BoHV-1 i¢lin heyvan saviyyssinds Umumi seropozitivlik muvafiq olaraq 55.48% vo 39.76%, slri
soviyyasindos i 91.67% vo 77.87% toskil etmisdir. Ciinki bu patogenlora garst BVDV va BoHV-1 anticisimlors
qarst peyvandloamo asason peyvondloms nsticasinds yaranmis seroloji cavab kimi gorh edilmigdir. Buna gors do,
Ch.abortus vo N. caninum-a spesifik anticisimlorin agkarlanmamasi yoluxmanin olmadigini géstarir.

Acar sozlar: BVDV; BoHV-1; ELISA; peyvondloms; serologiya

CEPOJIOTUUYECKASl OIIEHKA WH®EKIWM, ACCOMUPOBAHHBIX C ABOPTAMH, V
MOJIOYHOI'O CKOTA B 3AITAJHOM PEI'MOHE ASEPBAUJI’KAHE

IManans 3elinanoBa

AliTeH Araes

Aitnyp MeiiganueBa

Yuusepcuret xazap, baky, Azep6aiixan

Aszep0baiiyKaHCKUI TOCYIapCTBEHHBII arpapHblidl yHUBEepcUTeT, ['siHpKka, A3epbaiiikan

AOGOpPTHI MPENCTABIAIOT COOOU Cephe3Hyr0 MpobiieMy B cdepe BOCIPOU3BOACTBA MOJIOYHOTO CKOTA M MOTYT
NPUBOANTh K 3HAYMTENBHBIM JKOHOMHYECKHM IIOTEPSM B >KUBOTHOBOAYECKUX XO3sHicTBax. MHTepmnperaims
PE3YJIBTATOB CEPOTIOTUUECKUX HCCICIOBAHUM B BaKIIMHUPOBAHHBIX CTa/laX CONPSDKEHA C OCOOBIMH TPYAHOCTSA-
MH, TIOCKOJIbKY BBISIBICHHE aHTHTEN MOXKET CBUIETEIbCTBOBATH O MOCTBAKIIMHAIGHOM HMMYHHUTETE, a HE O €CTe-
CTBEHHOM HMH(UIUPOBaHNH. Llenbi0 JaHHOTO MCCIIENOBAaHMA CTala OLEHKA CEPOJOTHYECKOro OTBETa HA BHPYC
BUPYCHOH Japen KPYITHOTO POTaToro CKOTa, pUHOTPAXENTa, HEOCIOpO3a M XJIAMHINO03a, a TAKKe aHAJIHU3 BO3-
MOXHOMW CBSI3M 3THX ITOKa3aTeNel ¢ abOpTaMu Ha MO3IHUX CPOKAX CTEIFHOCTH y MOJIOYHOTO CKOTa B 3aIlaJlHOM
pernone AzepOaiimkaHa.

st uccnenoBaHus ObUIH Cily4dailHBIM 00pazoM oToOpanbl 150 KOpOB roimTHHO-(QPU3CKON MOPOABI U3 Tpex
paiioHoB I'sHmpka-JlamkecaHcKkoro 3koHOMHUUECKoro paiiona: ['epanboiickoro (n = 55), I'éitrénsckoro (n = 50) u
Camyxckoro (n = 45).

OO61mas 10y CepONO3UTUBHBIX KHUBOTHBIX cocTaBmia 55,48% mis BVDV u 39,76% nns BoHV-1, torma xak
JIOJISL CepONO3UTUBHBIX cTaj Aocturia 91,67% u 77,87% coorBercTBeHHO. IlockonbKy mpoBoAMIach BaKLMHA-
st npotuB BVDV u BoHV-1, oOHapykeHHe aHTUTEN K 3TUM BO30YAMTENAM PaCIieHHBAIOCh KaK MOCTBAKIIH-
HaJIbHBIA cepoliornueckuil otBer. B To ke Bpems orcyrcTBue cneumduueckux antuten k Ch. abortus u N.
caninum ykasbIBaeT Ha OTCYTCTBHE KOHTaKTa JKUBOTHBIX C JAHHBIMU BO30OYIUTEISAMH.

Karwuespie cioBa: BVDV, BoHV-1, UOA, BakiiuHanus, cepoiorus

Daxil oldu: Cap edildi:
01.06.2026 19.10.2026
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10.

11.

12.

13.

Texnika va Aqrar elmlori Beynolxalq Elmi-praktik jurnalinda
maqalalarin nasr edilmasing verilon taloblor (miialliflar ii¢iin tolimat):

Jurnal 6z profilino uygun olaraq texnika vo agrar elm sahalori Uzro asason gida sonayesi
vo tohlikasizliyi, ylngll vo tekstil sonayesi vo materialsiinasligi, timumi sonaye
texnologiyasi, aqrotexnologiya, tizvi maddolorin texnologiyalar1 vo materialsiinashq,
sistemli analiz, idarsetmo vo informasiyanin islonmasi va s. elmi istiqamatlorina aid
moqalalari darc edir.

Jurnalin “Texnika elmlori” vo “Aqrar elmlori” {izro bolmalari vo hor bélms lzrs idars
heyati va raycilari (ekspertlori) vardir.

“Texnika elmlori” bélmasinds asason gida mohsullarinin texnologiyasi, biotexnologiya,
Sonaye texnologiyasi, toxuculuq vo Yyilngul sonaye materiallarinin vo mohsullarinin
texnologiyasi, otraf miihitin texnologiyast vo mihandisliyi, kimya texnologiyasi vo
muhandisliyi, sistemli analiz, idarsetmo vo informasiyanin islonmosi, masinlar,
avadanliglar vo proseslor, istehsalin toskil vo sahs iqtisadiyyati, ekologiya vo S. ixtisaslar
Uzra magalalor darc olunur.

“Agrar elmlori” bolmasina iso asason torpagsiinasliq vo agrokimya, aqromihandislik,
bioloji ehtiyatlar, seleksiya vo toxumculug, biokimya vo mikrobiologiya, meyvacilik va
Uztmeulik, bitkicilik, bitkilorin mahafizasi, subtropik bitkilor, mesagilik, baytarliq
elmlori, xi{isusi zootexniya, heyvandarliq mohsullarinin istehsali texnologiyasi vo S.
ixtisaslar Uzro mogalalar gobul edilir.

Jurnal ildo 2 dofo nosr edilir.

Moaqalslor azarbaycan, ingilis, turk va rus dillarinda gobul olunur.

Jurnalda baxilan elm va ya texnologiya sahasinds gabagqgil olan diinya 6lkalarindon daxil
olan mogqalslorin gapina yer verilir.

Maqalalorin matnlari Times New Roman-12 srifti ilo (masalon, Azarbaycan dilinds latin
olifbasi, tiirk dilinds tlirk olifbasi, rus dilinds Kiril olifbasi, ingilis dilinds ingilis slifbasi
ilo) 1 intervalla ¢ap olunmalidir. Mogalo A4 formatinda asagidaki kimi yerlogdirilmolidir:
soldan- 25 mm, sagdan- 15 mm, yuxaridan- 20 mm, asagidan- 25 mm, abzas-1,25.
Muolliflor magalalori hazirlamaq iigiin MS Word SABLON faylindan istifado edo
bilorlar.

Jurnalda har bir mogals yeni sshifods verilir va sohifonin yuxarisinda jurnalin adin, ilini,
cildini, sayini, mogalonin baslangic vo son sohifolorini bildiron basliq (zastavka)
gostarilir.

Mogalo asagidaki kimi tortib olunmalidir: sahifonin ovvalindo UOT indekslori vo ya
PACS tipli kodlar gostorilmali, sonra magalonin adi, daha sonara miiallif(lor)in soyadi,
ad1, atasinin adi, isladiyi muassisa(lar) va homin muassisanin (muassisalorin) iinvan(lar)i,
muollif(lor)in elektron pogt tinvan(lar)1 géstarilmalidir. Moagalonin adi (basligl) qisa vo
molumatlandirici olmalidir.

Moagalanin avvalinds onun yazildigi dildo 150-300 isaradon ibarat xtlase vo 5-8 stzdon
ibarot agar sozlor verilmalidir. Acar sozlor ¢ dilde (magalonin vo xilasslorin yazildig:
dillordo) verilmolidir. Magalonin hocmi todgigat vo arasdirma mogalalori tgun 6-12
sohifo, icmal moagalalar ictin 20 sohifoys godor olmalidir.

Mogalonin qurulusu asason asagidaki ardicilligi tomin etmolidir: giris, elmi-praktiki va
nozarimetodoloji asaslandirma, istifado olunan materiallar, avadanliq va cihazlar, tadgigat
obyektlori vo isullart (metodlari), todqigatin aparilma qaydasi va Yeri, naticalarin
islonmasi tsullari, alinmis naticalor va onlarin miizakirasi, natica va tokliflor, adobiyyat
siyahisi. Zoruri hallarda mogalonin mozmunundan asili olaraq miollif(lor) torafindan
mogalonin qurulusunda miiayyan doyisikliklor aparila bilar.

Moqaloads verilon sakillor ardicil olaraq nomralonmoalidir. Sokilalt1 yazida 15-don artiq s6z
olmamalidir. Saokillar Gicin PNG va JPEG formatlart uygun hesab edilir. Biitiin sokillor
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motnin sonunda deyil, istinad olundugu miivafiq yerlorinds yerlosdirilmalidir. Magaloda
verilon cadvallor do ardicil olaraq nomralonmalidir. Cadvalin adinda vo orada verilon
abreviaturalarin izahinda 15-don artiq s6z olmamalidir. Biitiin cadvallor matnin sonunda
deyil, istinad olundugu miivafiq yerlords yerlosdirilmalidir. Magalonin matninds bitln
sokil va cadvallars istinadlar olmalidir.

EImi mogalonin sonunda elm sahosinin vo mogalonin xarakterina uygun olaraq
muollif(lar)in galdiyi elmi natica, isin elmi yeniliyi, tatbigi shamiyyati, igtisadi somarasi
Vs s. aydin vo asaslandirilmis sokilda verilmalidir.

Mogalonin moévzusu ils bagli elmi moanbalors istinadlar olmalidir. Magalonin sonunda
verilon odabiyyat siyahisi ya istinad olunan odobiyyatlarin motnds rast golindiyi
ardicilligla (masalan, [1] va ya [1, s.119] kimi igsara olunmali), ya da olifba ardicillig ilo
némralonmolidir. Eyni adobiyyata matnds basqa bir yerds tokrar istinad olunarsa, onda
istinad olunan hamin adobiyyat avvalki némra ilo gostarilmalidir.

Odobiyyat siyahisinda verilon hor bir istinad hagqinda molumat tam vo daqiq olmalidir.
Istinad olunan manbanin bibliografik tasviri onun néviindan (monografiya, dorslik, elmi
mogalo Vs s.) asili olaraq verilmolidir. EImi moaqalslors, simpozium, konfrans va digor
nifuzlu elmi todbirlorin materiallarina vo ya tezislorino istinad edorkon magalonin,
Maruzanin Vo ya tezisin adi gostorilmalidir. istinad olunan moanboanin bibliografik tasviri
verilorkon ~ Azorbaycan Respublikasinin ~ Prezidenti yaninda Al Attestasiya
Komissiyasinin «Dissertasiyalarin tortibi qaydalari» barads qlivvads olan talimatinin
«Istifada edilmis odobiyyat» bolmasinin 10.2-10.4.6 toloblori osas gotirilmalidir.
Odabiyyat siyahisi Essentials APA Style iislubunda tartib edilmalidir.

Mogalonin sonundaki adobiyyat siyahisinda magalonin mévzusuna aid oan yeni- son 5-10
ilin elmi mogalalorino, monografiyalarina vo digor etibarli monbalorino Ustlnlik
verilmalidir. Matnds adabiyyat siyahisindaki biitiin manbalars istinad edilmalidir.

Dorc olundugu dildon olave basqa iki dildo mogqalonin xilasasi (agar magalos ingilis
dilindo deyildirss, xilasanin biri ingilis dilindo olmalidir) verilmalidir. Magalalonin
muxtalif dillordo olan xulasalori bir-birinin eyni olmalt vo magalonin mozmununa uygun
olmalidir. Isin mogsadi, istifado olunmus material vo metodlar, miollifin vo ya
maolliflorin galdiyi elmi natica, isin elmi yeniliyi, totbiqi shamiyyoati vo s. Xxilasados
yigcam sokildo 6z oksini tapmalidir. Xiilasolor elmi vo qramatik baximdan ciddi redakto
olunmalidir. Har bir xulasedo mogalonin adi, miollifin vo ya muolliflorin tam adi
gostarilmalidir.

Mogalonin redaksiyaya daxil olma, tokrar islonmaya gondarilma vo ¢apa gabul olunma
tarixlori mogalonin sonunda gostorilir.

Mogalads plagiatliq fakti askar edildikdo vo muallif (lor) torafindon elmi etika qaydalar
pozuldugda magals darc olunmur va geri qaytarilir.

Jurnala tagdim edilon magals basqga jurnalda ¢ap olunmamali va ya diger jurnallara cap
ucun gondarilmomalidir. ©lyazmanin toqdim edilmasi 0o demokdir ki, moagalo heg bir
basqa jurnala gondarilmamis, eyni vo ya oxsar formada, ingilisco Vo ya har hansi basqga
dilds togdim va ya noasr olunmayib. Ovvallor seminarda, simpoziumda va ya konfransda
cap olunmus slyazmalar bir sartlo baxilmaq ti¢iin taqdim oluna bilar ki, slyazmalar asash
sokilda yenidan islonsin vo mialliflor bu barads redaksiyaya molumat versinlar.

Jurnalda darc edilon magalalords muolliflik hiiququ qorunur va bu magalslarin bitiin nasr
hiiquqlar1 eksklyuziv olaraq “Texnika vo Agrar elmlari” jurnalina moaxsusdur.

Mogalalor anonim roygilorin (ekspertlorin) gizli royindon sonra saho redaktoru (bas
redaktorun saho izro muavini) vo ya redaksiya heyotinin mitoxassis tzvlarindon biri
torafindon ¢apa tovsiys vo ya toqdim olunmalidir. Magalanin sonunda onu ¢apa togdim
edon saho redaktorunun (bas redaktorun saha (zro miavini) vo ya redaksiya heyati
tizviinlin ad1, atasinin adi1 vo soyadi (tam sokilda), onun elmi daracasi vo elmi adi qeyd
olunmalidir. Togdim olunan moagalanin dorc olunmasindan imtina edildiyi halda jurnalin
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redaksiyasi yazili sokildo muoallifs asaslandirilmis imtina cavabi gondarmoalidir.

Jurnalin redaksiyas1 moqalonin dorc olunmasi ilo olagodar olarag mdiollif vo ya
muolliflorin raziligini, géndarilon magalonin avvallor dorc olunmadigini (magalonin tezis
soklindo dorc olunmus varianti istisna olmagla), mogalonin hor hansi bir dildoki
variantinin eyni zamanda digor dovri elmi nasrlora gondarilmadiyini, mogals ilo baglh
elmi-todqiqat isinin hans1 miiassisada yerino yetirildiyini vo digar zaruri molumatlari
0zlindo oks etdiron anket hazirlamalidir. Bu anketi muollif(lor) imzalayib redaksiyaya
gondarmali vo ya dovri elmi nosrin saytina daxil olub anketin elektron variantini
doldurmali va onu elektron tasdiglomalidir(lar).

Jurnalda «ovvali Oton saylarimizda», «ardi novboti ndmrodo» adi altinda seriya
moqalalarin dorc olunmasina icaza verilmir.

Jurnalin avvalki ndmralarinds darc olunmus magalalards rast gelinan ciddi sshvlar vo ya
texniki qusurlara dair dizolis vo geydlor elmi nasrin névbati némralorindon birinds
muollif(lor) torafindon yenidon verilo bilor. Bu halda avvalki magals ilo «DUZOLIS»
bolmasinds verilon moagalonin adi eyni olmalidir.

Jurnalin zaruri nusxoalori, texnika vo agrar elmlari sahslorinin ixtisaslarina uygun olaragq,
Azorbaycan Respublikasinda dissertasiyalarin avtoreferatlarinin gondoarildiyi toskilatlara,
0 cumlodon Azorbaycan Respublikasinin  Prezidenti yaninda Ali  Attestasiya
Komissiyasina gondarilir. Jurnalin har bir ndmrasinin nazords tutulmus kitabxanalardan
har birino gdndarilon niisxalarinin say1 an az1 iki niisxadir.

Jurnalin biitlin oxucular1 vo muoalliflor {iglin jurnalin saytina ag¢iq giris pulsuzdur.
Mogalalarin nozardon kegirilmasi, ekspertizasi, onlayn hosting ve arxivlegdirma, nosr vo
S. xorclor redaksiya heysti torofindon muoyyan edilir vo mogalolorin islonmasi Ggln
Odanislorlo kompensasiya eilir. Jurnal redaksiyasi torafindon doktorant vo dissertantlardan
moqalalarin dorc olunmasi ligiin riisum alinmur.

Toqdim olunan moqalonin dorc olunmasindan imtina edildiyi halda jurnalin redaksiyasi
miiollifo yazili sokilds asaslandirilmis imtina cavabi gondarir.

Magqalonin gondarilacayi tinvan vo miiallif anketi: technoagrarian@I|su.edu.az

MUOSLLIF ANKETI

Soyadi, ad1 vo atasinin adi

Is yeri

Voazifasi

Elmi daracasi, elmi adi

ORCID kodu

Maogalonin adi

Unvam

E-mail adresi

Olago telefonu

Magalanin awvallar dorc
olunmas1 vo ya digar dévri elmi
nosrloro  gondorilmasi  barads
moalumat

REQUIREMENTS

for the publication of articles in the International scientific-practical journal **Technical

1.

and Agricultural Sciences' (instruction for authors)

In accordance with its profile, the journal mainly focuses on food industry and safety,
light and textile industry and material science, general industrial technology, agro-
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technology, organic substance technologies and material science, systematic analysis,
management and information processing, and other topics in the field of technical and
agricultural sciences.

The journal has sections on "Technical sciences”, "Agrarian sciences”, a board of
directors and reviewers (experts) for each section.

Articles on specialties of food technology, biotechnology, industry technology,
technology of textile and light industrial materials and products, environmental
technology and engineering, chemical technology and engineering, systematic analysis,
management and information processing, machines, equipment and processes, production
organization and field economics, ecology, and other similar topics are mainly published
in the "Technical Sciences" section.

The articles on specialties of soil science and agro-chemistry, agro-engineering,
biological resources, selection and seed breeding, biochemistry and microbiology, fruit
growing and viticulture, plant breeding, plant protection, subtropical plants, forestry,
veterinary sciences, special zoo-technics, production technology of livestock products are
accepted in the "Agrarian sciences™ section.

The journal is published 2 times a year.

Articles are accepted in Azerbaijani, English, Turkish and Russian languages.

The articles from the leading countries of the world in the field of science or technology
are published in the journal.

The texts of the articles should be printed in Times New Roman - 12 pt (for example,
Latin alphabet in Azerbaijani, Turkish alphabet in Turkish, Cyrillic alphabet in Russian,
English alphabet in English) with 1 interval. The article should be placed in A4 format as
follows: from the left - 25 mm, from the right - 15 mm, from the top - 20 mm, from the
bottom - 25 mm, paragraph - 1.25. Authors can use the MS Word TEMPLATE file to
prepare articles.

Each article in the journal is given on a new page, and at the top of the page is a header
indicating the name of the journal, year, volume, issue, and the beginning and last pages
of the article.

The article should be designed as follows: UOT indexes or PACS-type codes should be
indicated at the beginning of the page, then the title of the article, the surname, first name,
patronymic of the author(s), the institution(s) where he/she works and the address of that
institution(s) and the e-mail address(es) of the author(s) should be indicated. The title of
the article should be short and informative.

At the beginning of the article, a summary of 150-300 characters and 5-8 keywords
should be given in the language in which it is written. Key words should be given in three
languages (languages in which the article and abstracts are written). The volume of the
article should be 6-12 pages for research and review articles and up to 20 pages for
review articles.

The structure of the article should mainly ensure the following sequence: introduction,
scientific practical and theoretical-methodological justification, used materials,
equipment and devices, research objects and ways (methods), the order and place of
conducting the research, methods of processing the results, obtained results and their
discussion, results and suggestions, and a literature list. Depending on the content of the
article, if necessary certain changes in the structure of the article can be made by the
author(s).

The pictures given in the article should be numbered consecutively. Captions should not
be more than 15 words. PNG and JPEG formats are considered suitable for images. All
images not should be placed at the end of the text, but where they are referenced. Tables
given in the article should also be numbered consecutively. The name of the table and the
explanation of the abbreviations given there should not exceed 15 words. All tables
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should be placed where they are referenced, not at the end of the text. All figures and
tables should be referenced in the text of the article.

At the end of the scientific article, according to the nature of the scientific field and the
nature of the article, the scientific conclusion of the author(s), the scientific novelty of the
work, the importance of application, economic efficiency and other final thoughts should
be given in a clear and justified manner.

There should be references to scientific sources related to the topic of the article. The
bibliography at the end of the article should be numbered either in the order in which the
cited literature appears in the text (for example, [1] or [1, p.119]), or in alphabetical
order. If the same literature is cited again in another place in the text, then the cited
literature should be indicated by the previous number.

Information about each reference given in the bibliography must be complete and
accurate. The bibliographic description of the cited source should be given depending on
its type (monograph, textbook, scientific article, etc.). When referring to scientific
articles, materials or theses of symposiums, conferences and other prestigious scientific
events, the name of the article, report or thesis should be indicated. When providing a
bibliographic description of the cited source, the requirements 10.2-10.4.6 of the
"Referenced literature™ section of the current instruction of the High Attestation
Commission under the President of the Republic of Azerbaijan on "Rules for the
preparation of dissertations™ should be taken as a basis.

The reference list should be written in Essentials APA Style.

In the list of literature at the end of the article, priority should be given to the most recent
scientific articles, monographs and other reliable sources related to the topic of the article
of the last 5-10 years. All sources in the bibliography should be cited in the text.

In addition to the language in which it was published, the abstract of the article should be
given in two other languages (if the article is not in English, one of the abstracts should
be in English). Abstracts of the article in different languages should be identical to each
other and should correspond to the content of the article. The abstract should include the
purpose of the work, the materials and methods used, the scientific conclusion reached by
the author(s), the scientific novelty of the work and the application’s importance should
be concisely reflected in the summary. Abstracts should be strictly edited from a
scientific and grammatical point of view. Each abstract should include the title of the
article and the full name of the author(s).

The dates of the articles entry into the editor's office, being sent for revision and
acceptance into print should be indicated at the end of the article.

When the fact of plagiarism is discovered in the article and in case of violation of rules of
scientific ethics by the author(s), the article is not published and returned.

The article submitted to the journal should not be published in another journal or
published in other journals should in English or in any other language. Manuscripts
previously published at a workshop, symposium, or conference may be submitted for
review, provided the manuscripts are substantially revised and the authors notify the
editors.

Avrticles published in the journal are copyrighted and all publications of these articles
rights belong exclusively to "Technical and Agricultural Sciences"” journal.

Articles are reviewed by anonymous reviewers (experts) by the field editor (deputy
editor-in-chief in the field) or by one of the specialist members of the editorial board who
decides if it should be recommended or submitted. At the end of the article, the field
editor who submitted it to print (deputy editor-in-chief in the field) or editorial board
member's name, father's name and surname (in full), his scientific degree and scientific
name should be noted. In case of refusal of publishing the submitted article, the editorial
office of the journal should send a justified rejection response to the author.

58



Texnika va Agrar elmlori Technical and Agrarian sciences
2026-c1 il, Ne 2 (15) 2026, Ne 2 (15)

25.

26.

217.

28.

29.

30.

31.

In connection with the publication of the article, the editors of the journal confirm the
consent of the author(s), that the submitted article has not been published before (except
for the version of the article published in the form of a thesis), that the version of the
article in any language has not been sent to other periodical scientific publications at the
same time, that the scientific information related to the article - should prepare a
questionnaire containing the institution in which the research work was performed and
other necessary information. The author(s) must sign this questionnaire and send it to the
editorial office or visit the website of the periodical scientific publication, fill out the
electronic version of the questionnaire and confirm it electronically.

Publishing serial articles in the journal under the title “in our previous issues” or "in the
next issue™ is not allowed.

Corrections and notes on serious errors or technical defects found in articles published in
previous issues of the journal can be reissued by the author(s) in one of the next issues of
the scientific publication. In this case, the name of the article given in the
"CORRECTION" section should be the same as the previous article.

Necessary copies of the journal are sent to the organizations in the Republic of
Azerbaijan to which abstracts of dissertations are sent, including to the Higher Attestation
Commission under the President of the Republic of Azerbaijan, in accordance with the
specialties of technical and agricultural sciences. The number of copies of each issue of
the journal sent to each of the designated libraries is at least two copies.

Open access to the website of the journal is free for all readers and authors of the journal.
Article review, peer review, online hosting and archiving, publishing, and other costs are
determined by the editorial board and compensated by article processing fees. The editors
of the journal do not charge a fee for publishing articles from doctoral students and
dissertations.

In case of unauthorized publication of the submitted article, the editors of the journal
should send a reasoned response in writing to the author.

The address to which the article will be sent and the author questionnaire:
technoagrarian@Isu.edu.az

AUTHOR’S PROFILE

Surname, name and
patronymic

Workplace

Position

Scientific degree, Scientific
name

ORCID

Title of the article

Address

E-mail address

Contact nomber

Information about previous
publication of the article or
submission to other
periodical scientific
publications
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"Teknoloji ve Tarim Bilimleri" Uluslararas: bilimsel-pratik dergisinde
makale yaymlama konusunda yazarlar i¢in
TALIMAT

Dergi profiline uygun agirlikli olarak gida endiistrisi ve giivenligi, hafif ve tekstil
endustrisi ve malzeme bilimi, genel endustriyel teknoloji, agroteknoloji, organik madde
teknolojileri ve malzeme bilimi, sistematik analiz, yonetim ve bilgi isleme vb. teknik ve
ziraat bilimleri alanlar1. bilimsel yonlerle ilgili makaleler yayinlamaktadir.

Dergide "Teknik bilimler" ve "Tarim bilimleri" boliimleri ve her boliim i¢in bir yonetim
kurulu ve hakemler (uzmanlar) bulunur.

"Teknik Bilimler" boliimiinde agirlikli olarak gida iiriinleri teknolojisi, biyoteknoloji,
endustriyel teknoloji, tekstil ve hafif endustriyel malzeme ve Urinler teknolojisi, cevre
teknolojisi ve miihendisligi, kimya teknolojisi ve miihendisligi, sistematik analiz, yonetim
ve bilgi islem, makineler, ekipman ve siire¢ler, iiretim organizasyonu ve saha ekonomisi,
ekoloji vb. uzmanlik alanlarinda makaleler yayimlanmaktadir.

"Tarim bilimleri" bolimii, temel olarak toprak bilimi ve tarim kimyasi, tarim
miihendisligi, biyolojik kaynaklar, seleksiyon ve tohum 1slahi, biokimya ve
mikrobiyoloji, meyvecilik ve bagcilik, bitki 1slahi, bitki koruma, subtropikal bitkiler,
ormancilik, veterinerlik bilimleri, 6zel zootekni, hayvancilik Griinleri Gretim teknolojisi
konularini igerir. vb. uzmanlik makaleleri kabul edilir.

Dergi yilda 2 say1 olarak yayinlanmaktadir.

Makaleler Azeri, Ingiliz, Tiirk ve Rus dillerinde kabul edilmektedir.

Dergide ele alinan bilim veya teknoloji alaninda diinyanin 6nde gelen iilkelerinden
makaleler yayinlanir.

Makalelerin metinleri Times New Roman-12 yazi tipinde (Ornegin Azerice Latin
alfabesi, Tiirkce Tiirk alfabesi, Rus¢a Kiril alfabesi, Ingilizce ingilizce alfabe) 1 aralikla
basilmalidir. Makale A4 formatinda su sekilde yerlestirilmelidir: soldan - 25 mm, sagdan
- 15 mm, Ustten - 20 mm, alttan - 25 mm, paragraf - 1.25. Yazarlar makale hazirlamak
icin MS Word SABLON dosyasini kullanabilirler.

Dergideki her makale yeni bir sayfada verilir ve sayfanin iist kisminda derginin adini,
yilini, cildini, sayisini, makalenin baslangic ve bitis sayfalarmi gosteren bir bashk
bulunur.

Makale su sekilde tasarlanmalidir: UOT dizinleri veya PACS tipi kodlar sayfanin
basinda, ardindan makalenin bagligi, ardindan yazar(lar)in soyadi, adi, baba adi, ¢alistig
kurum(lar) ve bu kurum(lar)in adresi, yazar(lar)in e-posta adres(ler)i belirtilmelidir.
Makale baslig1 kisa ve bilgilendirici olmalidir.

Makalenin basinda, yazildigi dilde 150-300 karakterlik ¢zet ve 5-8 kelimelik anahtar
kelimeler verilmelidir. Anahtar kelimeler {i¢ dilde (makale ve G6zetlerin yazildig: diller)
verilmelidir. Makale uzunlugu, arastirma ve derleme makaleleri i¢in 6-12 sayfa, derleme
makaleleri i¢in 20 sayfaya kadar olmalidir.

Makalenin yapist temel olarak asagidaki sirayr saglamalidir: girig, bilimsel-pratik ve
teorik-metodolojik gerekge, kullanilan malzemeler, ekipman ve cihazlar, arastirma
nesneleri ve yontemleri (yontemler), arasgtirmanin yapilma sirasi ve yeri, yontemler
sonuglarin islenmesi, elde edilen sonuglar ve bunlarin tartisilmasi, sonug ve Oneriler,
literatiir listesi. Makalenin icerigine bagli olarak, gerekirse yazar(lar) tarafindan
makalenin yapisinda bazi degisiklikler yapilabilir.

Makalede verilen resimler ardisik olarak numaralandirilmalidir. Altyazi 15 kelimeyi
ge¢memelidir. PNG ve JPEG formatlar1 resimler i¢in uygun kabul edilir. Tiim gorseller
metnin sonuna degil, referans verildigi yere yerlestirilmelidir. Makalede verilen tablolar
da ardisik olarak numaralandirilmalidir. Tablo adi ve burada verilen kisaltmalarin
aciklamalar1 15 kelimeyi ge¢memelidir. Tiim tablolar metnin sonuna degil, referans
verildigi yere yerlestirilmelidir. Makale metninde tiim sekil ve tablolara atifta
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25.

bilimsel vardigi sonug, calismanin bilimsel yeniligi, uygulamanin 6nemi, ekonomik
etkinligi, vesaire. agik ve gerekgeli olarak verilmelidir.

Makalenin konusu ile ilgili bilimsel kaynaklara atif yapilmalidir. Makale sonundaki
kaynakca, alint1 yapilan literatiiriin metin i¢inde gectigi siraya gore (6rnegin, [1] veya [1,
s.119]) veya alfabetik siraya gore numaralandirilmalidir. Ayni literatiire metin i¢inde
baska bir yerde tekrar atifta bulunulmasi halinde, atifta bulunulan literatiir bir 6nceki
numara ile belirtilmelidir.

Kaynakg¢ada verilen her kaynakla ilgili bilgiler tam ve dogru olmaldir. Atif yapilan
kaynagin bibliyografik aciklamasi, tiirline (monograf, ders kitabi, bilimsel makale vb.)
gore verilmelidir. Sempozyum, konferans ve diger prestijli bilimsel etkinliklerin bilimsel
makalelerine, materyallerine veya tezlerine atif yapilirken makalenin, raporun veya tezin
ad1 belirtilmelidir. Atif yapilan kaynagin bibliyografik tarifi verilirken, Azerbaycan
Cumbhuriyeti Cumhurbaskan1 baskanligindaki Yiiksek Tasdik Komisyonu'nun "Atifta
bulunulan literatiir" boliimiiniin "Atifta bulunulan literatiir" boliimiiniin gereklilikleri
tezler” esas alinmalidir.

Referans listesi Essentials APA Style ile yazilmalhidir.

Makalenin sonundaki literatir listesinde, makalenin konusuyla ilgili en son bilimsel
makalelere, monografilere ve diger giivenilir kaynaklara - son 5-10 yila - 6ncelik
verilmelidir. Kaynakcadaki tiim kaynaklara metin i¢inde atifta bulunulmalidir. 19.
Makalenin 6zeti, yaymlandig: dile ek olarak iki dilde daha verilmelidir (makale Ingilizce
degilse dzetlerden biri Ingilizce olmalidir). Makalenin farkli dillerdeki 6zetleri birbiriyle
ayni olmal1 ve makalenin igerigi ile ortiismelidir. Calismanin amaci, kullanilan materyal
ve yontemler, yazar veya yazarlarin ulastig1 bilimsel sonug, ¢alismanin bilimsel yeniligi,
uygulamanin 6nemi vb. Ozette kisaca yansitilmalidir. Ozetler kesinlikle bilimsel ve
gramer agisindan diizenlenmelidir. Her 6zet, makalenin basligin1 ve yazar veya yazarlarin
tam adlarin1 i¢ermelidir.

Makalenin editorliige giris, revizyona gonderilme ve baskiya kabul edilme tarihleri
makalenin sonunda belirtilir.

Makalede ve yazar(lar) tarafindan intihal oldugu tespit edildiginde bilimsel etik kurallar
aykirilik halinde yazi yaymlanmaz ve iade edilir.

Dergiye gonderilen makale bagka bir dergide yaymlanmamis veya baska dergilerde
gonderilmemis olmalidir. Makale gonderimi, makalenin baska bir dergiye
gonderilmedigi, ayn1 veya benzer bicimde, Ingilizce veya baska bir dilde sunulmadig
veya yayinlanmadigi anlamina gelir. Daha oOnce bir c¢alistay, sempozyum veya
konferansta yaymlanmis makaleler, makalelerin onemli Olclide revize edilmesi ve
yazarlarin editorleri bilgilendirmesi kosuluyla incelemeye gonderilebilir.

Dergide yaymlanan yazilarmn telif haklar1 saklidir ve bu yazilarin tiim yayinlar1 haklari
miinhasiran "Teknik ve Zirai Bilimler" dergisine aittir.

Makaleler alan editorii (bas editor) tarafindan isimsiz hakemler (uzmanlar) tarafindan
incelenir. vekili) veya yayin kurulunun uzman tiyelerinden biri tarafindan tavsiye edilmeli
veya sunulmalidir. Makalenin sonunda, onu baskiya gonderen alan editdrii (alaninda bas
editér yardimcisi) veya yaymin kurulu iliyesinin adi, baba adi ve soyadi (tam olarak),
bilimsel derecesi ve bilimsel ad1 belirtilmelidir. Gonderilen makalenin yayimlanmasinin
reddedilmesi durumunda dergi editoriiniin yazara yazili olarak gerekgeli bir yanit
gondermesi gerekmektedir.

Yazar veya yazarlarin makalelerinin yaymlanmas: ile baglantili olarak derginin editdrleri
gonderilen makalenin daha Once yaymlanmadigina dair onay (makalenin tez seklinde
yayinlanmasi) terclime versiyonu hari¢), makalenin aymi anda herhangi bir dildeki
versiyonu makale ile ilgili bilimsel-arastirma c¢alismasi1 yapilan diger siireli bilimsel
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yayinlara gonderilmemis olmasi kurum hakkinda bilgileri ve gerekli diger bilgileri igeren
bir anket hazirlamali. Bu anket yazar(lar) tarafindan imzalanmali ve editér ofise veya
stireli bilimsel yayma gonderilmelidir. Web sitesine girerek anketin elektronik
versiyonunu doldurmali ve elektronik olarak onaylamalidir.

Dergide "Onceki sayilarimizda" ve "gelecek sayida" basliklari altinda bir dizi yazi
yayinlanmasina izin verilmez.

Derginin 6nceki sayilarinda yayimlanan yazilarda tespit edilen ciddi hatalar veya bilimsel
yaymin sonraki sayilarindan birinde teknik kusurlarla ilgili diizeltmeler ve notlar, yazar
(ler) tarafindan yeniden yayinlanabilir. Bu durumda, bir Onceki makale ile
"DUZELTME" bélimiinde verilen makalenin baslig1 ayni olmalidir.

Derginin teknik ve zirai bilimlerin 6zelliklerine gore gerekli niishalari, Azerbaycan
Cumhuriyeti'nde tez Ozetlerinin gonderildigi kuruluslara, Azerbaycan Cumbhuriyeti
Cumhurbagkanina bagli Yiiksek Tasdik Komisyonu dahil goénderildi. Derginin her
belirlenen kiitiiphanelerin her birine gonderilen niisha sayis1 en az iki niishadir.

Derginin internet sitesine erisim, derginin tim okuyucu ve yazarlari i¢in tcretsizdir.
Nesne inceleme, uzmanlik, ¢evrimi¢i barindirma ve arsivleme, yayinlama vb.
Masraflar yayin kurulu tarafindan belirlenen ve makale isleme {iicretleri ile tazminat
yapilir. Dergi editorlerinin doktora 6grencilerinden makaleleri ve tezleri Yayin iicreti
yoktur.

Gonderilen makaleyi yaymlanmasmin reddedilmesi durumunda dergi editori yazara
yazili olarak gerekgeli bir cevab gonderir.

Makalenin gonderilecegi adres: technoagrarian@Isu.edu.az

YAZAR ANKETI

Soyadi, ad1 ve baba ad1

Is yeri

Konumu (calistig1 yerdeki konum)

Bilimsel daracasi

Bilimsel ad1

ORCID (WoS, Scopus va s.) kodu

Makale baslig1 (ad1)

Kurulusun (isletme) adresi.

E-posta adresi

[letisim numarasi

Makalenin daha once yayinlandig
veya diger siireli bilimsel yayinlara
gonderildigi hakkinda bilgi

1.

HNHCTPYKLUSA
AJIsl aBTOPOB HA NyOJaMKanMIo craTteil B MexKIyHAPOAHOM HAYYHO-TIPAKTHYECKOM
KypHaJie «TexHo10rusi U arpapHble HAYKH»

B cooTtBercTBUM cO cBOMM TNpoduieM JKypHall B OCHOBHOM IIOCBSILIEH IHIIEBON
NPOMBIIIJICHHOCTH W 0€30MaCHOCTH, JIETKOH ¥ TEKCTWJIBHOW TPOMBIIUIEHHOCTH |
MaTepHaJIOBEICHUIO,  OOLICTIPOMBIIUIEHHBIM  TEXHOJIOTHSIM,  arpOTEXHOJOTHSAM,
TEXHOJIOTUSIM OPTaHWYECKMX BEIIECTB M MaTePHAJIOBECHHIO, CUCTEMaTHUYECKOMY
aHamu3y, YHpaBJiCHUI0O M 00paboTke MHGpOpMALUHU, a TaKXKe Ipyrue TeMbl B O0JACTH
TEXHHYECKHUX W CEITbCKOXO035HCTBEHHBIX HayK.

Kyprnan ummeer pasgensl «TexHudeckne HayKum» M «ATpapHbIE HAayKH» W COBET
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JUPEKTOPOB U PELIEH3EHTOB (IKCIEPTOB) MO KAXKIAOMY pa3zeiy.

B pasmene «TexHuueckue Hayku» B OCHOBHOM NYOIHMKYIOTCSI CTaThu 110
CIELUATBLHOCTSIM MUIIEBOMN TEXHOJIOTHH, OMOTEXHOJIOTHH, TEXHOJIOTUH
MPOMBIIIICHHOCTH, TEXHOJOTUU MAaTepUajoB M H3ACNUN TEKCTUIBHOM U JIeTKON
MPOMBIIUICHHOCTH, TPUPOJIOOXPAHHBIX TEXHOJOTHMH UM HWHXEHEPUH, XHUMHYECKOU
TEXHOJIOTUM W MAIIMHOCTPOCHMs, CHUCTEMHOrO aHalu3a, yIpaBieHUs u 00paboTka
uH(pOpMaIlMK, MAaIIUHBL, O00OPYIOBaHHE W TPOIECCHI, OpraHU3allvs MPOW3BOJACTBA U
SKOHOMHMKA OTPACIH, SKOJIOTHS U IPYTUe MOT00HbBIE TEMBI.

Crarby MO CIENHAIBHOCTSIM IMOYBOBEJACHUS U arPOXUMUU, arpOTEXHUKU, OMOJIOTMUECKIX
PECYPCOB, CEJEKIIUU U CEMEHOBOJICTBA, OMOXUMUS U MUKPOOUOJIOTHUs, IJI0JOBOACTBA U
BUHOTPAJIApPCTBA, CENEKIUU, 3alIUThl PACTCHUN, CYOTPONMHYECKHX PACTCHUMU, JIECHOTO
XO035ICTBA, BETEPUHAPUH, CIHEIUAIBHON 300TEXHUKH, TEXHOJOTUU IPOU3BOJICTBA
MPOJIYKLIUU )KUBOTHOBOJCTBA MPUHUMAIOTCA B pazjieie «ArpapHble HAYKW.

Kypnain BeIxonut 2 pasa B TOJ.

Cratb NPUHUMAIOTCS Ha a3epOalKAaHCKOM, aHTJIMACKOM, TYPEIIKOM U PYCCKOM
A3BIKAX.

B xypHasie myOJIMKyIOTCSI CTaThU BEIYIIMX CTpaH MUpPa B 00IaCTH HAYKH WJIM TEXHUKH.
TexcTpl crareld MOKHBI ObITh HareuyataHbl mpudrom Times New Roman - 12 nt
(HampuMmep, JaTHHHIIA HA a3epOail/DKaHCKOM S3bIKe, TypelKHi andaBUT Ha TYPEIKOM
A3bIKE, KUPUILIUIIA HA PYCCKOM SI3bIKE, aHTTIMHCKUN anaBUT Ha aHTTIUICKOM si3bIKe) ¢ 1
uHTepBasioM. CTaThs JIOJDKHA OBITH pa3MenieHa Ha Gopmate A4 ciemyromuMm oOpa3oMm:
cieBa - 25 MM, crpasa - 15 MM, cBepxy - 20 MM, cHU3Y - 25 MM, ab3a1l - 1,25. ABTOpHI
MoryT ucronb3oBaTh (paiin MS Word TEMPLATE asnist moAroToBku crateii.

Kaxgas cratbs B JKypHalle JaeTcs Ha HOBOM CTpaHHUIe, a BBEPXY CTPAHUIIBI
pacnojiaraercsi arnka ¢ yKa3aHWeM Ha3BaHMs )KypHaja, Toja, ToMa, HOMepa, Hayana U
KOHIIA CTaTbhH.

Cratbsi gomxHa OBITH OGOpMIICEHA CIEIYIONIUM O00pa3oM: B Hayalle CTPaHUIIBI
ykasbiBatorcs unaekcsl YOT unm koasl Tuma PACS, 3arem Ha3zBaHue ctaTtbu, haMUIUs,
UMsi, OTYECTBO aBTOpa (ABTOPOB), YUpexaeHUE (YUpeKIeHHs) Ie OH/OHa padoTaeT U
ajzipec 3Toro yupexaeHus(il) u aapec(a) 37eKTpoHHOH moutel aBTopa(oB). Haszpanue
CTaThU JOJKHO OBITh KPATKUM U UH(POPMATHBHBIM.

B nauane crateu ciemyer nath aHHoTaruio oobemMoM 150-300 3HaKOB U 5-8 KIIFOUEBBIX
CJIOB Ha TOM sI3bIKE, HA KOTOPOM OHa HamucaHa. KirodeBble CoBa JOHKHBI OBITH JTaHbI
Ha TpeX s3bIKax (sI3bIKax, Ha KOTOPBIX HAMMCAHBI CTaThsl U aHHOTalusA). O0BEM cTaTbu
JIOJDKEH COCTaBIATH 6-12 cTpaHuIl A HaAy4HO-0030pHBIX cTaredt u 1o 20 cTpaHMil AJis
0030pHBIX CTATEH.

Ctpyktypa craThu  JODKHAa B OCHOBHOM  oOecmeuMBaTh  CIEAYIOUIYIO
MOCJIEI0BATENbHOCTE: BBEJCHUE, HAYyYHO-TIPAKTUYECKOE M TEOPETUKO-METOJUYECKOE
000CHOBaHHE, WCIONB3YEMbIE MaTepHallbl, 000pPYIOBaHHE U TPUOOPBI, OOBEKTHI U
CrocoObl (METOJIbI) HCCIICIOBAHUSA, TOPSAOK W MECTO TPOBEICHUS HCCIEIOBaHUS,
METOJIbI, OOpaOOTKU pe3yNbTaTOB, TOIYYEHHBIE pE3yNbTaThl U HX OOCYXICHHE,
pe3ynbTaThl M TPEUIOKEHUS, CIUCOK JIUTEepaTypbl. B 3aBUCUMOCTH OT cOaep>KaHHs
CTaThH, IPU HEOOXOJUMOCTH aBTOPOM (aBTOpPAMH) MOTYT OBITh BHECEHBI OIPEICICHHBIE
W3MEHEHUS B CTPYKTYPY CTAaThH.

PucyHku, mpuBeACHHBIE B CTAaThe, IOJDKHBI OBITH IMOCIEIOBATENLHO MPOHYMEPOBAHBI.
[Togmucu He nomxHB ObITh jummHHEE 15 cioB. ®opmatet PNG u JPEG cumratorcs
MOIXOJISAIIMHE TSI ©300paKEHUH.

Bce n300pakeHus MOKHBI pacmojiaraThCsli HE B KOHIIE TEKCTa, a TaM, TJe Ha HUX eCTh
ccpiika. TaOnuipl, TMpUBEIEHHBIE B CTaThe, TAKXKE TOJKHBI OBITH MPOHYMEPOBAHBI
nocnenoBarenbHo. HaszBanwe Tabmuubl W pacmiMppoBKa TNPUBEICHHBIX B  Hel
COKpAIlleHUI He JOJDKHBI MpeBblmath 15 crmoB. Bee Tabuuiel JOMKHBI pacnoaraTbes
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TaMm, TJi¢ Ha HUX eCTh CChUIKH, a HE B KOHIIE TeKcTa. Ha Bce pUCYHKH U TaOIUIBI TOMKHBI
OBITh CCHLUIKH B TEKCTE CTAThH.

14. B koHIIe HAyYHOW CTaThU B COOTBETCTBUU C XapaKTEPOM HAYYHOU 00JIACTH U XapaKTepoM

15.

CTaTbU YKa3blBAETCSl HAyYHbIM BBIBOJ aBTOpa (aBTOPOB), HAaydyHas HOBHM3HA pPabOTHI,
BR)XHOCTb IMPHUMEHEHHs, YKOHOMHYECKass 3()(PEKTUBHOCTh M JAPYIHe 3aKIIOYUTEIbHbIC
MBICIIH JOJKHBI OBITH IIPEJICTABIIEHBI B ICHON U 000CHOBaHHOM (opme.

JloyKHBI OBITH CCHUIKM Ha Hay4YHbIE HCTOYHUKH, OTHOCAILIUECS K TeMe craTbu. CIncok
JUTEPATyphl B KOHLE CTAThU JOJKEH ObITh IPOHYMEPOBaH JINOO B MOPAKE YITOMUHAHUS
UTUPYEMOH JTUTEpaTyphl B TekcTe (Hampumep, [1] nwmm [1, ¢.119]), mubo B andaButHOM
nopsiake. Ecim 3Ta ke nuTeparypa CHOBa LUTHPYETCS B JAPYIOM MECTE€ TEKCTa, TO
LUTHpYyEMast IUTEpaTypa yKa3blBaeTCs MPEKHUM HOMEPOM.

16. Mudopmarus o Kaxa0i CChUIKe, TPUBEIECHHON B Onbanorpadun, 10pKHA OBITH MOJTHOW U

17.
18.

19.

20.

21.

22.

23.

24.

ToyHOU. bubnmorpapuueckoe omucaHue MUTHPYEMOrO HCTOYHUKA CIEAyeT NaBaTh B
3aBHCHUMOCTH OT €ro Bujaa (MoHorpadus, yueOHHUK, Hay4Hasi cTaThsd U T.1I.). [Ipu ccbuike
Ha HAay4YHBIC CTaThH, MaTEpPUAIbl WM TE3UCHl CHUMIIO3HMYMOB, KOH(EpPEHIMA U IPyrux
MPECTHKHBIX HAYYHBIX MEPOIPHUSATHII HEOOXOAMMO YKa3bIBaTh HA3BaHHE CTAThU, IOKJIa/1a
wiu aucceptauu. [Ipu npepocraBinennn 0ubIMorpauyeckoro onucaHus HUTUPYEMOTO
ucToyHuKa codmonatorcs Tpedoanus 10.2-10.4.6 paznena «CrnpaBodHas JIUTEpaTypar
JICUCTBYIOLIE HWHCTPYKUMH Bpiciield arrectaunoHHOW komuccuu Tmipu Ilpesmpente
Azepbaitmxkanckoil Peciyonuku «lIpaBuna odopmieHuss aucceprauuii» cieayeT B3ATh
3a OCHOBY.

Cnucoxk nutepaTypsl JOKEH ObITh HamucaH B ctuie Essentials APA.

B cniucke nuteparypbl B KOHIE CTaThU MIPUOPUTET CIEAYET OTAABaTh CaAMbIM IOCIEAHUM
HAyYHBIM CTaThsIM, MOHOTpaduUsIM U APYTUM JOCTOBEPHBIM UCTOYHHKAM, OTHOCSIIIUMCS K
TeMe cTarbu mocienHux S5-10 mer. Bce mctoynmkm B OuOmmorpaduu IOKHBI OBITH
IIPOLIUTUPOBAHBI B TEKCTE.

[TomuMo s13bIKa, Ha KOTOPOM OHa OINYOJMKOBaHA, AaHHOTAIIUS CTaTbH JOJDKHA OBIThH JlaHa
elle Ha JBYX f3bIKax (€CiM CTaThs HE Ha AHIJIMICKOM S3bIKE, TO OJHA M3 aHHOTAIUii
JIOJKHA OBITh HAa aHTJIMICKOM S3bIKe). Te3UChl CTaThbU Ha Pa3HBIX SI3bIKaX JIOJKHBI OBITh
UICHTUYHBI IpYT APYTY U COOTBETCTBOBATh COJEP/KAHUIO CTaTbU. B aHHOTAMMU JOJKHBI
OBbITh yKa3aHbl 1eJb pabOThl, MCIOJIB30BaHHBIE MaTepHalbl U METOMAbI, CleaHHBIN
aBTOPOM (aBTOpaMM) HAay4YHBIM BBIBOJ, HaydHas HOBWU3HA pabOThl W MPUKIIAJIHAS
3HaYUMOCTb [JOJDKHBI OBITh KPaTKO OTPaXEHbl B aHHOTAIMU. Te3MChl JOJKHBI OBITh
CTPOTO OTPEAAKTHPOBAHBI C HAYYHOW W IPaMMAaTHYECKOM TOYKH 3peHus. Kaxablii Te3uc
JIOJDKEH COZIeprKaTh Ha3BaHME CTAThU U MOJIHOE UMsI aBTOpa (aBTOPOB).

B KkoHIe cTaThy yKa3bIBarOTCs JaThl MOCTYIUIEHUS CTaTel B peJaKlMIO, HAMpaBICHUs Ha
NopabOTKY Y MIPUHATHUS B I1€YATh.

[Ipu oOHapyxeHHH B cTaThe (pakTa IuiaruaTa ¥ HapylIeHUHU aBTOPOM (aBTOpaMHU) MpaBuUIl
HAYYHOH 3THKU CTaThsl HE MyOJIMKYeTCs U HE BO3BpAIaeTCsl.

Cratbs, nogaBaemasi B )KypHaJl, HE JIOJDKHA OBbITh OMyOJMKOBaHA B JAPYTOM KypHaie WiIH
onyOJMKOBaHA B JPYTrUX >KypHajdax Ha AaHIVIMACKOM WM JI0OOM JpyroM s3bIKe.
Pykonucu, paHee omyOJIMKOBAaHHbIE HAa CEMHUHAape, CHUMIIO3MYME WM KOH(EpEeHILINH,
MOTYT OBITh MPEICTABICHBI JJIS PELEH3UPOBAHUS NPU YCIOBUHU, YTO PYKOMHCHU OyayT
CYIIECTBEHHO MepepaboTaHbl U aBTOPHI YBEAOMAT 00 3TOM PelaKIMIo.

CraTby, OomyOJIMKOBAHHBIE B JKypHaJle, 3allMIIEHb aBTOPCKUM IPaBOM, U BCE IpaBa Ha
nyOIMKAIUI0 ATHX CTaTed MpHHAIJIeKaT HCKIIYMTENbHO XypHalny «TexHuueckue u
CEJIbCKOXO351ICTBEHHBIE HAYKH.

CraTbu peleH3UpYIOTCS aHOHMMHBIMU PpELEH3eHTaMu (dKCIepTaMH) BbIE3AHBIM
pelakTopoM (3aMecTUTeNeM TIJIaBHOTO pelakTopa IO TeMaTHKe) WM OJHUM U3
CIENAMCTOB-YWICHOB PEIAKIIMOHHOW KOJUIETHMH, KOTOPBIM NPUHUMAET PEIIECHUE O €€
PEKOMEHIAlMN WM IPEACTaBICHUM. B KOHIIE CTaThbu YKa3bIBalOTCSI MMs BBIE3JHOIO
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25.

26.

217.

28.

29.

30.

31.

penakTopa, MNpEeACTaBUBILIEIO €€ B IedyaTh (3aMECTUTENs IVIaBHOTO pEAaKkTopa IIo
TEMaTHKEe) WIH 4YieHa PEeAKOJUIeTHuH, UM U (amMmins oTua (MOJHOCTBIO), €ro ydeHas
CTEeTIeHb M y4YeHoe uMs. B ciydae oTkaza B MyONMKalWW TPEACTABICHHOW CTaThH
penaKkiys JKypHaia JoJKHa HallpaBUTh aBTOPY MOTUBHPOBAHHBIN OTBET 00 OTKa3e.

B cBsi3u ¢ myOnukaiuei ctaThi pelakiys )KypHalia MOATBEpKIaeT corjacue aBTopa(oB)
C TeM, 4TO IpEeJCTaBiIsieMasl CTaThsl paHee He MyOJIMKOBaIach (3a UCKIIOUEHHEM BapHaHTa
CTaThH, OMyOJIMKOBAaHHOTO B BUJIE TE€3UCOB), UTO BEPCHUS CTATbU HA KAKOM-THOO SI3bIKE HE
HallpaBJslach B Ipyrue NepuognvecKue HayuHble U3aHusl OAHOBPEMEHHO, YTO Hay4YHas
uHpOpManus, OTHOCAMIAsACS K CTarhe, - JOJDKHA OBITh TIOATOTOBJICHA AaHKETa,
collepkaliasi yupekJeHHEe, B KOTOPOM BBINOJHSIACH Hay4Hass paldoTa, U JApyrue
HeoOxoaumas nHpopmarysi. ABTOp(bI) JOIDKHBI MOANUCATD JAHHYIO aHKETY U HAlpaBUTh
€€ B PENAKLUMI0 WIM MOCETUTh CAUT MEPUOJAUYECKOr0 HAy4HOrO W3JAaHMs, 3alOJHUTH
AIIEKTPOHHYIO BEPCHUIO AHKETHI M MTOJITBEPIUTD €€ SJIEKTPOHHBIM CIIOCOOOM.

[TyOnukanusi cepuilHbIX CcTaTed B KypHaje TOJ 3aroJIOBKOM «B HAIIUX MPEIbIAYIINX
HOMEpax» WIN «B CIEAYIOLIEM HOMEPE» HE JI0IyCKaeTCs.

HcnpaBneHuss ¥ 3aMedaHds O CEPhE3HBIX OMIMOKAX WM TEXHUYECKHMX HEI0CTaTKaXx,
OOHapyXEHHBIX B CTaThsAX, ONYOJIMKOBAHHBIX B MPEIBIAYIINX HOMEpax *ypHaja, MOT'YT
OBITH TMepeu3ZaHbl aBTOPOM (aBTOpaMH) B OAHOM M3 CIEIYIOIIMX HOMEPOB HAay4YHOTO
u3nanus. [lpu sTom HaszBaHue crarbu, npusereHHoe B pasnene «VCIIPABJIEHUE,
JIOJKHO COBIAAaTh C HA3BAHUEM IIPEBIIYIIECH CTaThU.

HeobxonuMble SK3eMILTApHI J)KypHAIa HAPABISIOTCS B OpraHu3anuu A3epOaipkaHCKON
Pecny0Omnuku, B KOTOpbIE HANpaBIsOTCA aBTOpedeparhl AMCCEPTalMii, B TOM YHUCIE B
Bricmiyto  arrecranMoHHyro  komuccuio npu  llpesmpente  AzepOaitmkaHCKOM
Pecny0nuku, 1Mo CHENMAIbHOCTAM TEXHHUYECKMX M CENbCKOXO3SICTBEHHBIX HAYK.
KonnuecTBo 3K3eMIUIIPOB Ka)KJOTO HOMEpa >KypHaja, HAIpaBlIIEMOTO B KaXIyl0 W3
yKa3aHHbIX OMOIMOTEK, COCTaBIIIET HE MEHEe JABYX IK3EMILISPOB.

OTKpBITBIM JOCTYN K CalTy ’KypHajia sBISeTcs OecIjaTHBIM JJIi BCEX uuTaTeled
aBTOPOB JKypHana. PeleH3MpoBaHME CTAaTbM, PELEH3UPOBAHME, OHJIANH-XOCTHHI U
apXMBHUpOBaHME, NyOIMKAaIMs W JPYTHe pPACXOJbl ONPENESIIOTCS pedaKIMOHHON
KOJIJIETUEH M KOMIIEHCUPYIOTCS cOopamMu 3a 00paboTKy craThH. Penakuus ypHaja He
B3MMaeT IUIaTy 3a MyOIMKAIUIO CTaTel JOKTOPAHTOB U IUCCEPTALU.

B cnyuae orkasa B myOnMKanMM MpPEJCTaBICHHON CTaThbU PENAKTOpP >KypHaja 00s3aH
HalpaBUTh aBTOPY MOTUBUPOBAHHBIN OTBET B MUCbMEHHOMU (hopMe.

ONeKTpOHHbIE  ajJpeca, Ha  KOTOpble  HEOOXOAMMO  OTHPAaBUTh  CTaTbhio:
technoagrarian@]|su.edu.az

AHKET ABTOPA

cDaMI/IJ'II/DI, UM U OTYECTBO

Pabouee mecto

Tlo3nnus

Hayunas crenenp

Haquoe Ha3BaHUC

Komx ORCID (WoS, Scopus u 11p.)

HazBaunue crateu

Anpec opranuzanuu (y4pekIeHus)

AJIpec 3JIEKTPOHHOM MOYTHI

KoHTakTHBIH HOMEp

Nudopmanmst 0 NpeIbIAYIIEH
myOIMKaIuu CTaTbH 1580071
MPEACTABICHUH B IpyTrue
MEPUOINYECKUE HAyYHbIE U3TaHUs
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