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Wheat dwarf virus donli-taxil bitkilorini sirayastlondiran asas viruslardandir. Virusun inaktivasiya
temperaturu 25°C-9 taskil edir va sirayatlondirdiyi bitkilordo havamin temperaturu 35°C dan yuxari
oldugda amala golmis slamatlor tamaman yox olurlar. Virusun genomu 2750 nukleotiddan ibarat olub,
harakat ziillah (MP), kapsid ziilah (CP), replikasiya ziilah (RepA) va baslangic replikasiya ziilah (Rep)
olmaqla dord ziilah kodlasdirir.

Yayilmasina vd vurdugu zarara asasan iqtisadi shomiyyat kasb edir. Normal sirayatlonmo halinda
20-30%, epidemiya va ya genis yayillma hallarinda mohsul itkisi 100 % qador yiiksalo bilir.

Virusun asasan danli taxil bitkilorindon bugda (Triticum aestivum L.), arpa (Hordeum vulgare L.),
covdar (Secale cereale L.), yulaf (Avena sativa) bitkilorini vo eyni zamanda bugdanin yabam
formalarim (Aegilops spp.), hatta yabam alaq otlarimin bir ¢cox névlarini sirayatlondirir.

Virusun mexaniki yayilmas1 qeyds alinmamusdir. Yalmz Psammotettix alienus giivasi tarafindan
davamh olaraq vektor 6tiiriilmasi vasitasi ilo yayllmas1 miimkiin olsa da kifayyat qadar genis arazilors
yayllmisdir. Psammotettix alienus giivesi havanin temperaturundan ash olaraq 2 vo ya 3 nosil verir.
Virusun yayilmasinda yetkin fordlorls yanasi eyni zamanda siirfalor do yaxindan istirak edirlor. Hotta
siirfolor bitkilori yetkin fordlordan daha effektiv sakildo sirayatlondirirlor.

Sirayatlonmis bitkilorin yarpaqglarda ilk 6nca spesifik parlaghq amala golir ki, bu da sonradan
sar1 rangd cevrilir. Sarihq slamati yarpagin ucundan baslayib yarpagin morkazind dogru yayilr va
zaman kec¢dikca bitkinin sonraki inkisaf morhslosinds sar1 lokalor qirmmuzihiqla avaz olunur. Uygun
olaraq sirayatlonmis bitkilordo bugum aras1 qisalir, bitkilor inkisafdan qalir vo naticods cirtdan
boyluluq amolo galir. Sirayatlonmis bitkilorin inkisafimin zaiflamasi vo kol formasi1 almas1 miisahida
olunur va biitiin bunlar mohsuldarhgin asagi diismasind sabab olur.

Virusun askar olunmasi1 (DAS-ELISA, TBiA) seroloji vo molekulyar genetik (PCR, Real-Time
PCR, Duplex PCR, Genomun oxunmasi) iisullar vasitasi ilo askar olunur.

Mbagqalads virusun taksonomikasi, sirayatlondirdiyi bitkilor, amalo gatirdiyi slamatlor, yayilmasi
yollari, askar olunmasi iisullari, bitkilorin virusun manfi tasirindon miihafizasi yollari, cégrafi yayilma
areallar1 vo virusun iqtisadi tasiri atrafh sokilds isiqlandirilmsdir.

Agar sozlor: donli- taxil bitkilorinin viruslari, bugdamin cirtdan boylulug virusu,. tok zoncirli DNT
virusu, Psammotettix alienus

GIRIS

Wheat dwarf virus (bugda cirtdanboyluluq virusu) Geminiviridae fasilasinin, Mastrevirus
cinsina aid olub, tok zoncirli DNT mongoli virusdur (Yazdkhasti, 2012). Virusun genomunun
uzunlugu 2,75 kb (Izabelle et al., 2020), elektron mikroskopu altinda goriinon hissaciklorinin 6lgiisii
21,5 -22,5 nm-dir. Virionlar hor iki torofli kapsid formasinda olur. Virusun genomu dord horokot
zulali (MP), kapsid ziilal1 (CP), Replikasiya ziilali (RepA) va Baslangic replikasiya ziilaldan (Rep)
toskil olunmusdur (Pfrieme et al., 2023).

Virus ilk dofs Cexoslavakiyada Vacke torofindon 1961-ci ildo geyds alinmisdir (Pfrieme et al,
2022; Buerstmayr et al., 2023). Virusun inaktivasiya temperaturu 25°C-o toskil edir, 35°C don
yuxar1 temperaturda yoluxmus bitkilordo omolo golmis slamotlor tamamon yox olurlar (Parizipour
et al., 2017).
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SIRAYOTLONDIRDiYiI BITKILOR — Wheat dwarf virus donli—taxil bitkilori arasinda
osason bugda (Triticum aestivum L.), arpa (Hordeum vulgare L.), covdar (Secale cereale L.), yulaf
(Avena sativa) bitkilarini vo eyni zamanda bugdanin yabani novlorini (Aegilops spp.) sirayatlondirir.
Virusun bugda vo arpa bitkilorini siraystlondiron iki foqli stami geydo alinmisdir (Cejnar et al,
2018). Eyni zamanda WDV modoni vo yabani ot bitkilorini (Bromus secalinus L., Lolium
multiflorum Lam, Avena fatua L., B. inermis Leyss., B. tectorum L., H. murinum L., L. perenne L.,
L. temulentum L., A. sterilis L., Virus anbarlar1 hesab edilon A. strigosa Schreb., Poa annua L., L.
remotum Schrk., Lagurus ovatus L.,) do sirayatlondirdiyi malumdur (Pfrieme et al., 2023).

VIRUSUN OLAMOTLORI — WDV bugda, arpa vo yulaf bitkisinin kokiinde, govdasinda,
yarpaqlarmda olmaqla demok olar ki, biitiin hisselorindo 6ziinii miixtalif alamatlorlo gdstorir. Ilk
onca yarpaqlarda amoala galmis parlaqliq sonradan sar1 ranga ¢evrilir (Benkovics et al. 2010).

Sariliq olamati yarpagin ucundan baslayib yarpagin morkazina dogru yayilir va zaman kecdikco
bitkinin sonraki inkisaf morholosindo sar1 lokolor qrmiziligla ovoz olunur. Uygun olaraq
sirayotlonmis bitkilordo bugum arasi qisalir, bitkilor inkisafdan galir vo naticads cirtdan boyluluq
formalasir (Lindblad., 2004).

Sirayotlonmis bitkilorin inkisafinin zaiflomasi vo kol formasi almas1 miisahido olunur vo biitiin
bunlar mohsuldarhigin asag1 diigmosino sobob olur. Bitkinin erkon inkisafi morholosindo
sirayatlonma geyds alindiqda adston giiclii simptomlarla miisahids olunur (Schubert., 2007).

Sirayotlonmis bitkinin soyuga davamlig1 azalir, kok sistemi zoaifloyir, bozon iso kok sistemi
tamamon mohv olur. Eyni zamanda siinbiillorde donlor seyralir olur, donlor yaxst dolmur vo
noticodo ciliz olur. Giiclii sirayotlonmo zamani homg¢inin siinbiillordo sterillik omolo golir
(Benkovics et al. 2010). Bitkinin boyu ilo yanasi yarpaqlarda kisilmolor agiq sokildo goriiniir
(Lapierre and Hariri., 2008).

YAYILMASI YOLLARI — Virus bitkiys yayilmasi Psammotettix alienus giivosi vasitasi ilo
davamli olaraq hoyata kecirilir. Havanin temperaturundan asli olaraq adoton 2 vo ya 3 nosil verir.
Birinci nosil siirfolori aprelin sonuna tosadiif edir. Yetkin fordlor toxminon mayin ortalarindan
iyulun ortalarina olan miiddotds ugusurlar. Ikinci noslin siirfolori daha ¢ox iyulun sonu, iyulun
ovvali ¢ixirlar. Yetkinlor iyulun sonu ugusurlar. ©sason havanin temperaturu 10-15 C olduqgda
yayicilar aktiv olurlar (Han et al., 2020; Buerstmayr et al., 2023).

Psammotettix alienus giivasi donli-taxil bitkilorindon basqa 18 név miixtalif bitkiyado virusun
yayillmasina sobab olur. Sirayatlonmis bitkilor infeksiya ehtiyyatinin yayilmasinda osas rol
oynayirlar ki, bu daha ¢ox nozaratsiz qalmis alaq otlar1 bu yoniimlii daha tohliikoli hesab edilirlor.
Bitkilorin sirayotlonmosino baxmayaraq, virus siraystlonmis bitkilordon oldo olunmus donlor
vasitosi ilo yayildigi geydo alimmamisdir (Gergely et al., 2011).

Virusun yayilmasinda disi vo erkok giivo fordlori vo eyni zamanda siirfalori do eyni doracoado
infeksiya ehtiyatin1 dasiya bilir. Giive siraystlonmis bitki il qidalandiqdan 24-72 saat keg¢dikden
sonra artiq giivo virusla tamamon sirayotlonmis olur vo digor bitkilori sirayastlondira bilir.
Siraystlonmis giiva biitiin hoyat1 boyu siraystlonmis olaraq qalir. Lakin virusu yenasildon nasilo
oOtilira bilmir. Mahz bu baximdan todqigatlar zamani giivonin yeni nasillorinin virusdan azad olaraq
istifado olunur. Giivonin siraystlonmasi uzun zaman almasma baxmayaraq, siraystlondikden sonra
bitkilori comi bir nego doqiqo orzinds sirayatlondirs bilir. Ozalliklo qeyd etmok istayirom ki, gonc
siirfolor virusu ana forddon daha effektiv yayirlar. Giivo populiyasiyasmin virus infeksiyasini
yaymast soyuq kecon yay vo ya isti kecon payiz sobabindon zoaifloyir (Ekzayez., 2011).

COGRAFI YAYILMA AREALI - Wheat dwarf virusu beynolxalq miqyasda daha ¢ox
yayilmasi vo zoror vuran viruslardandir. Virusun yayilmasi iranda (Pouramini., 2019), Isvegrado
(Yazdkhasti et al., 2021), Cinds (Liu Y, 2020), Sloveniyada (Marn., 2017), Polsada (Jezewska.,
2001), Macaristanda (Tobias et al., 2010), Tirkiyado (KOklG., 2007), Finlandiyada (Lemmetty.,
2005), Hindistanda (Kumar et al., 2015), Ukraniyada (Missenko., 2021), Almaniyada (Schubert et
al., 2007), ispaniyada (Achon et al., 2006), Tunisdo, Zambiyada (Kapooria R, Ndunguru J., 2004),
Cindo (Xie et al., 2007), Avstraliyada (Behjatnia et al., 2011), Suriyada (Ekzayez et al., 2011),
Avstriyada (Schubert et al., 2014), Sloveniyada (Marn and Plesko., 2017), Birlosmis Kralliqda
(Schubert et al., 2014), Bolgaristanda, Cexiyada, Finlandiyada, Almaniyada, Macaristanda,
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Italiyada, Polsada, Ruminiyada, Slovakiyada, Ispaniyada, Isvecrodo (CABI and EPPO., 2006)
qeyde alinmigdir.

IQTISADI TOSIRI - Virusun tosirinden mohsul istehsalinda an az1 30% azalmalar bas verir
(Benkovics et al. 2010). Havalarin getdikco istilosmoasi ilo olagadar olaraq virusun da iqtisadi
ohomiyyati yiiksalir. Bu xiisusan do erkon okilmis saholorde vo ya epidemiya hallarinda mohsul
itkisi bitkilorin siraystlonmo zamanindan asili olaraq 100%-o gador yiiksolir (Pfrieme et al., 2024).
Todqiqatlar zamani virusun yayilmasi Fransada arpa sahoslorindo 2016-c1 ildo 75%, Amerikada
1997-ci ilds bugda sahalorinda 90%, (Achon et al., 2006; Armand et al., 2023). Fillandiyada 2004-
cu ildo payizliq bugda saholorinds 40 % (Lemmetty et al., 2005), Isve¢do 2003-cii ildo payizliq
bugda sahoalorinds 50 % (Lindblad et al., 2003) oldugu geydo alinmisdir.

VIRUSUN ASKAR OLUNMASI - Wheat dwarf virus monoklonal anticisimciklorden istifade
edorok DAS-ELISA vo TBIA iisullar1 vasitosi ilo askar olunur (Schubert., 2007; Trzmiel et al.,
2018; Armand et al, 2023; Zhang., 2018).

PCR-texnalogiyasindan istifado etmoklo spesifik praymerlordon istifado etmoklo yarpaq
niimunalorinin analizi zamani askar oluinur (Parizipour et al., 2017; Ripl et al., 2020). Real Time -
PCR Real-Time PCR analizlori zamani nisanlanmig spesifik praymerlordon istifado etmoklo
bugdanin yarpaqlarmdan gotiiriilmiis niimuns osasinda agkar edilir (Zhang et al., 2010; Mathieu.,
2023). Duplex PCR-Dupleks polimeraza zancirvari reaksiyasi ilo viruslarn hor iki formasinin
vektor vasitosi ilo eyni vaxtda agkar olunmasi iigiin istifado olunmusdur (Trzmiel et al., 2018).
Virusun genomunun oxunaraq miixtalif Olkolordon forqli ayzolitlor hazirlanaraq beynslxalq
GenBankdan kegirilmisdir (KOkIU et al., 2007; Tébias et al., 2010).

BITKILORIN VIRUSDAN MUHAFIZOSI — Donli-taxil bitkilorinin virusun tasirindon
mithafizosindo davamli sortlarin okilmosi an effektiv tisullardandir (Buerstmayr et al., 2023). Bu
baximdan virus davamliliginin todqiqi oldugca 6nomli aspektlordondir (Soleimani et al., 2023).

Virusun mexaniki yolla 6tiiriilmoasi qeydo alinmamigdir. Bu iso virusla miibarizodo agrotexniki
miibarizo todbirlorinin shomiyyetini daha da artirir. Infeksiya monbayinin bitki qaliqlar1 ilo torpaqda
uzun miiddot saxlanilmasini nozoro alaraq torpagin okino hazirlanmasina digqgot edilmolidir.
Okilocok saho bitki galiqlarindan tomizlonmoali, dorin sumlanmalidir. Bitkilorin erkon inkisaf
morhololorindon baglayaraq virus yayicilarinin monitorinqi hoyata kegirilmoali, tutucu tololor
qurasdirilmali vo zamaninda yayicilara qarsit kimyovi miibarizo todbirlorindon istifads edilmolidir
(Derlink et al., 2016).

Qlobal iglim doyismesi ilo alagadar olaraq giivonin dovrii yayilma tezliyindo artim miisahido
olunur. Yayicilarin kiitlovi ugusundan saholorin qorunmasi moaqsadi ilo sopin vaxtini iqlim soraiti
nozara alinmagqla doyisdirilo bilor (Pfrieme et al, 2023).

Alaq otlar1 real infeksiya monbayi rolu oynayir ki, bu yolla digor bitkilorin sirayotlondirilmosi
bas verir. Biitiin bunlar1 nozors alaraq sahonin konarlarinda vo eloco do sahodo inkisaf etmis alaq
otlar1 miitamadi qaydada tomizlonmoli vo sahadon konarlasdirilaraq mohv edilmolidir (Yazdkhasti.,
2021; Kyrychenko et al., 2022).
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BUPYC KAPJIMKOBOCTH INIIEHUIIbI

Xarurar MyCTa(baeBal*, dabaap MyCTa(])aeB2
YUnemumym eenemuueckux pecypcos Munucmepcmea nayku u o6pazoéanus
Aszepbaiioxcanckou Pecnyonuxu
2Uncmumym 6esonacnocmu nuiyesvlx npooykmos, [enapmamenm 300p06bs pacmenutl u OYeHKU PUCKos

Bupyc kapnuKoBOCTH MINIEHUIIBI — OJMH M3 OCHOBHBIX BHPYCOB, IMOPaYKAIOMINX 3€PHOBBIEC KYIBTYPHI.
TemnepaTtypa wHakTUBaIMu Bupyca coctaBisier 25°C, a mpu Temmeparype Bo3zayxa Beime 35°C y
WH(UIIMPOBAaHHBIX PACTEHWH CHUMITOMBI TIONHOCTBIO HCUYe3aloT. ['eHoM Bmpyca coctosmmii u3z 2750
HYKIICOTHJIOB, KOIUPYET YeThipe Oenka: 6enok nrkents (MP), kancunnerit 6eiok (CP), 6enok perumkanuu
(RepA) u 6erok nHMIMaIMU perutnkanuu (Rep).

Bupyc nMeet 3KOHOMHUYECKOE 3HAUEHHE B 3aBUCHMOCTH OT €ro PaclpoCTpaHEHU U IPUIHHIEMOr0 UM
ymep6a, 20-30% mnpu oOeryHOoM 3apakennd u 100% mnpu 3MHOEMHYECKOM WM TIOBCEMECTHOM
pacnpocTpaHeH!H.

Bupyc nopaskaer riaBHbIM oOpasom minenuity (Triticum aestivum L.), saumens (Hordeum vulgare L.),
poxb (Secale corne L.), oBec (Avena sativa L.) u mukux copomwueii muieHunsl (Aegilops spp.), a taxxke
MHOTHE BHUJIbI COPHHBIX TPaB.

MexaHU4ecKoro pacrpocTpaHeHus: BUpyca He 3adukcupoBaHo. OH pacnpocTpaHWICS Ha OOLIMpPHEIE
TEPPUTOPHH TOCTOSHHBIM BEKTOPHBIM IIEPEHOCOM ¢ ToMompio Monu Psammotettix Alienus. Moub
Psammotettix Alienus naer 2 wim 3 TOKONEHHS B 3aBHCHMMOCTH OT TeMIlepaTypbl Bo3ayxa. [loMuMoO
B3pOCIBIX Oco0elf B pacmpocTpaHEeHHH BUpYyca NPUHUMAIOT HENOCPEICTBEHHOE YyYacThE JIMYUHKU.
Y cTaHOBIEHO, YTO JIMYMHKY 3aPAXKAIOT pacTeHUs 3P (EeKTUBHEE YEM B3POCIbIE OCOOH.

Ha nmcTeax 3apakeHHBIX pacTeHUH CHadaia MOSBISAETCS crenuduueckuii O1ecK, KOTOPBIA MO3Ke
xenreeT. [Ipu3HaK KeITU3HBI HAUMHAETCS ¢ KOHYMKA JIMCTAa M PAacHpOCTpaHsercss K LEeHTpPY JHMCTa, a co
BpeMeHeM Ha Oojee TMO3AHEH CTaguM pa3BUTHS PACTEHHUS KEITble MATHA CMEHSIOTCS KpPaCHBIMH.
CO0OTBETCTBEHHO, Y 3apa’kKeHHbIX PaCTEeHUH HAOIIONAIOTCA YKOPOUEHUE MEKIOY3IINH, 3aIepKKa Pa3BUTUS U
¢dopmMupoBaHre KapnuKOBOCTH. CnaOblii pOCT M KyCTHCTOCTh PACTEHHH INPHBOAUT K CHIDKEHHIO HX
YpOKaHHOCTH.
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O6Hnapyxxenne Bupyca ocymectisercs ceponorndeckumu (DAS-ELISA, TBIA) u monekynspHo-
renernyeckumu merogamu (ITL{P, I1I[P ¢ peanvrom epemenu, oyniexcras I[P, cexsenuposanue cenoma).

B cratee moapoOHO paccMOTpEHBI CHUCTEMAaTHKa BHUpYcCa, MOpakaeMble WM PACTEHHS, CHMIITOMBI,
KOTOpBhIC OH BBI3BIBAET, IIYTH PAaCIPOCTPAHEHUs, METOAbl OOHAapYyXEHUs, CIOCOOBI 3aIUTBl PACTCHUH OT
HEraTHBHOTO BO3JCHCTBUS BUpYca, reorpadpuueckue apeanbl pacupocTpaHeHNUs U SKOHOMHYECKOE BIIMSHHE
BHpYyca.

Kniouesvie cnosa: eupycvl 31aK06, 6upyc Kapaukogocmu nuieHuywvl, oonoyenoyeunvii JIHK-
codeporcawuil supyc, Psammotettix alienus

WHEAT DWARF VIRUS

Hagigat Mustafayeva®", Eldar Mustafayev’
!Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan
2Institute of Food Safety, Department of Plant Health and Risk Assessment

Wheat dwarf virus is one of the main viruses infecting cereal plants. The inactivation temperature of the
virus is 25°C, and when the air temperature is above 35°C, the symptoms formed in infected plants
completely disappear. The genome of the virus consisted of 2750 nucleotides that encode four proteins:
movement protein (MP), capsid protein (CP), replication protein (RepA) and replication initiation protein
(Rep).

Based on spread and damage it has economic importance in case of infection 20-30%, in cases of
epidemics or wide spread, crop loss can rise up to 100%. The virus mainly infects wheat (Triticum aestivum
L.), barley (Hordeum vulgare L.), rye (Secale cereale L.), oats (Avena sativa) and also wild relatives of
wheat (Aegilops spp.), even infects many species of wild weeds.

Mechanical spread of the virus has not been recorded. It has been spread over large areas by persistently
vector transmission by the Psammotettix alienus moth. The Psammotettix alienus moth produces 2 or 3
generations depending on the air temperature. In addition to mature individuals, larvae are closely involved
spread of the virus. Even larvae infest plants more efficiently than mature individuals.

The leaves of infected plants first develop a specific shine, which later turns yellow. The symptom of
yellowness starts from the tip of the leaf and spreads towards the center of the leaf, and over time, the yellow
spots are replaced by red spots in the later stage of plant development. Correspondingly, the internodes are
shortened in infected plants, plants fail to develop and dwarfism is formed. Weakened of the development of
infected plants and bush shape is observed. All those cause a decrease in productivity.

The virus is detected by serological (DAS-ELISA, TBIA) and molecular-genetic (PCR, Real-Time
PCR, Duplex PCR, Genome reading) methods. In the article, the taxonomy of the virus, the plants it infects,
the symptoms it produces, the ways of spreading, the methods of detection, the ways of protecting plants
from the negative effects of the virus, the geographical distribution areas and the economic impact of the
virus are covered in detail.

Keywords: cereal viruses, wheat dwarf virus, single-strand DNA virus. Psammotettix alienus
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