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Meyva bitkilari respublikammzda prioritet sahalardan biri olmaqgla bir ¢ox bolgalarda genis
arazilarda becarilir. Patogen organizmlarin tasirina moruz qalmagla bitkilor inkisafdan qahrlar,
istehsal olunmus mahsulun keyfiyyati pislasgir va amtaslik gabilyyatini itirir. Yaranms xastaliyin ilba-il
artmasi iimumilikds potensial infeksiya fonuna gevrilir ki, bu da zaman-zaman muxtslif arazilara
yayllmaqla daha da boyiik iqtisadi zararlara gatirib ¢ixarir. Bu baximdan amale galmis xastaliyin
daqgiq tayini va kontrol olunmasi iigiin patogen orqanizmin vo eyni zamanda onlarin yayicilarinin
xarakterik xususiyyatlarinin dyranilmasi olduqca vacib masalalordandir.

Virus ilk dafs 1959 cu ildo Ingiltarads alma bitkisi (izarinda Luckvill vo Campbell tarafindan
askar edilmis. Olduqca genis arazilorda (Avropada, Asiyada, Afrikada, Oceaniya, Simali vo Canubi
Amerikada) yayilmagqla, giilci¢aklilar fasilasine aid olan madani va yabam bitkilari vo eyni zamanda
bazi bazak bitkilarini sirayatlondirir. Sirayatlondirdiyi bitkilarin asasen yarpaqlarina, meyvalarina va
gOvdasina zarar verir. Bazi sortlarda asasan simptomsuz olaraq miisahida olunur. Xastalik alamatlori
almada xlorotik lakalarle, yarpaglarin ayilmasi va qabiq altinda nekrozlarin formalasmasi ila, arikda
yarpaglarda damar boyu sari1 lakalarls, meyvalarin xarici gérkemi eybacarlosmasi ila, armudda
sistemli sokildo dairavi mozaik lakalarlo, gavalida yarpaqlarda damar boyu sar1 lakalorlo miisahido
olunur.

Virusun yayilmasi mexaniki yolla va calaq vasitasi ilo hoyata kecirilir. Askar olunmasi seroloji
iisulla (ELISA, TBIA) yarpaqdan va meyvadan istifada etmakla, molekulyar-genetik tsullarla (RT-
PCR, genomun oxunmasi), eyni zamanda virusun hissaciklarinin an-anavi elektron mikroskopu
vasitasi ila tayin olunur. Virusla kontrol olunmasinda saglam akin materialindan istifads, eyni
zamanda kimya terapiya va termo terapiya iisullar1 vasitasi ilo tinglardan virusun tamizlanmasi
effektivdir.

Magaleda tumlu va cayirdakli meyva bitkilorinda genis yayilmms va ciddi mohsul itkilari ila
naticalonan, meyvs baglarinda asash fasadlar yaradan Apple chlorotic leaf spot virus haqqinda atrafh
molumat verilmisdir.

Acar sozlar: tumlu va ¢ayirdakli meyva bitkilari, Apple chlorotic leaf spot virus, bir zancirli RNT,
xastalik alamatlori, virusun yayimast

GIRiS

Apple chlorotic leaf spot virus Betaflexiviridae fasilosinin Trichovirus cinsino aid olub
(Martelli et al, 1994), tok zoncirli RNT monsoali virusdur (Yoshikawa and Takahashi, 1988).
Hissaciklorinin formasi sapsokill olub, uzunlugu 680-780 nm, genomun 6lcust 7,5 kb tagkil edir.
Virusun inaktivasiya temperaturu 52-55 °C olarag geyd olunur (Lister, 1970). Virusun genomu 3
hissodan ibaratdir. “Replication-associativ proteinin” 6lgiisii 216 kDa, “coat proteinin” dlgiisii 21.5
kDa, “movement proteinin” dl¢iisti 50 kDa toskil edir (German et al., 1990).

SIRAYOTLONDIRDIYI BITKILOR - Virus oldugca genis orazilordo yayilmagla,
gulgicaklilor fasilosina aid olan madani vo yabani alma, armud, heyva, saftali, gavali, gilas, albal,
orik, badam vo boazi bazok bitkilorini siraystlondirir. Daha ¢ox alma, armud vo heyva bitkilarini
sirayatlondirdiyi miisahido olunur (Lister, 1970; Sweet, 1980; Nemeth, 1986; Candresse et al,
1995; Spiegel, 2005).

73 https://doi.org/10.61642/202411
Available online 26 December 2024


mailto:eldar_agdam@yahoo.com
http://www.dpvweb.net/dpv/showrefs.php?dpvno=386#3
http://www.dpvweb.net/dpv/showrefs.php?dpvno=386#3

ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

SIMPTOMLAR - Tinglorin virusla siraystlonmasi oldugca tohliikali hesab olunur ki, bu da
epidemiya hallarinda yiiksok zararlo naticalonir. Sirayatlondirdiyi bitkilorin asasen yarpaqlarina,
meyvalarina va bitkinin gévdasina zarar verir Ki, boazi ayzolitlor iss yarpaglarda ve hatta meyvalorda
deformasiyalar amalo gatirirlor (Dunez et al, 1972). Virusun bitkilora vurdugu zarari ayzolitlor tizra
muxtalif olub, atraf mihit amillarinin tasirindon asli olaraq doyisir (Nemeth, 1986).

Alma bitkisi Gizarinds askar olunsada artiq demok olar ki, ham tumlu hom da ¢ayirdakli meyva
bitkilorindo genis yayilmigdir. Bozi alma sortlarda oasason simptomsuz olaraq miisahida olunur.
Temperatur artdiqca sirayatlonmis bitkinin yarpaqlarinda nekrotik lokolor formalasir, xastalik
inkisaf etdikdo yarpagin siraystlonmis hissasi quruyub tokalir. Virus asasen zoglarin topa hissasini
sirayatlondirir. Sirayatlonmis gavali bitkisinda iSa gqabigin soyulmasi ilo miisahids olunur (Dunez et
al., 1972). Xastalik olamotlori almada xlorotik lokalorls, yarpaqlarin ayilmasi va gabiq altinda
nekrozlarin formalagmasi ilo (Yanase, 1974), orikdo yarpaglarda damar boyu sar1 lokalorls,
meyvalarin xarici gorkomi eybocarlosir (Nemeth,1986), armudda sistemli sokildo dairavi mozaik
lokalorlo, gavalida yarpaqlarda damar boyu sar1 lokalorlo (Jelkmann and Kunze, 1995) miisahido
olunur.

Almanin osason cavan yarpaqlarm xlorotik lokaliyi, yarpaqlarin budaqda qeyri barabar
paylanmasi vo yarpaqglar Gzorindo muixtalif qirisiqliglarin olmasi eyni zamanda zoglarda miioyyan
qisalmalarla miisahido olunur. Yarpaqglar tizorinds dairavi vo damarboyu yayilan nekrotik lokalor
aydin sokildo segilir, az miqdarda deformasiyalar formalasir, bazon yarpaqlar vaxtindan avval
tokalurlor. Virusun tasirindon moahsul itkilori tumlu meyvalords 30% toskil edir (Machida, 1995).

Badamin dekorativ formasi1 olan Prunus Glandlosa bitkisinin cirtdan boylulugu ilo miisahido
etmislor. Eyni zamanda bitkinin yarpaqlarinda damar boyu davamli yayilan vo ya damar boyu
yayilan ki¢ik xlorotik lokalorin oldugu da askar olunmusdur (Spiegel et al., 2005).

YAYILMASI YOLLARI - Virusun yayilmasi mexaniki yolla vo calaq vasitasi ilo hoyata
kecirilir (Nemeth, 1986).

ASKAR OLUNMASI - Virusun toyini seroloji yolla ELISA iisulu ilo monoklonal vo
poliklonal anticisimciklor vasitosi ilo yarpagdan (Flrgg and Clark, 1979; Fuchs E., 1982) vo
meyvadon istifado etmoklo (Barba and Clark, 1986), nitroselloz membranda toxuma lokasi ilo
(Kanapp et al., 1995) asnligla tayin olunur. Eyni zamanda nitroselloj membran Uzorinds olan
toxuma lokasini gotiirorok RT-PCR vasitasi ilo toyin olunmasi tisuluda (Candresse. et al.,1995)
ugurla hoyata kegirilmisdir. ACLSV molekulyar-genetik Gsullardan istifado etmoklo tayini muasir
usullardan olub (Nemchinov et al., 1995, Foissac et al., 2001; Watpade S, et al., 2012; Katsiani et
al., 2014; Lucie et al, 2016), virusun an son va dagiq toyin olunmasinda uygun olaraq genomun
oxunmasi marhalasininds 0zuna moaxsus yeri vardir (Zhu H, et al. 2014; Niu F, et al. 2012; Li K, et
al. 2015; Guo W, et al. 2016.). Virusun hissaciklorino osasen tayini on-anavi elektron
mikroskopundan istifado etmok gonastboxs tisullardandir (Kerlan et al., 1981).

GOGRAFI YAYILMA AREALI VO ZORORI - Virus ilk dofo 1959 cu ilds Ingiltorads
alma bitkisi Gzorinds Luckvill vo Campbell torofindon askar edilmis vo “Apple letant virus”
adlandirmislar. Az bir miiddat orzindo Amerikada 1959-cu ildo Mink va Shay virusun slamatlorini
rusiya monsoli alma bitkisindo miisahido edorak Xastaliyin toradicisina Apple chlorotic leaf spot
virus adin1 vermislor. Cropley 1963-cii ilds virusu Pear ring pattern mosaic agent, Lister iso 1965-
ci ildo omokdaslar1 ilo birlikdo virusu todqiq edorkon Apple latent virus 1 adlandirmslar.
Gorundayd kimi  muxtalif illordo bir ¢ox todqiqatgilar torofindon virus muxtolif adlarla
adlandirilsada bu yalniz sinonim olaraq qobul edilmisdir.

Virus genis yayilmis virus olmaqla Avropada (Albania, Austria, Belarus, Belgium, Bosnia-
Hercegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Italy, Latvia, Lithuania, Malta, Moldova, Montenegro, Netherlands, Norway,
Poland, Portugal, Azores, Romania, Russia, Central Russia, Southern Russia, Serbia, Slovakia,
Slovenia, Spain, Sweden, Switzerland, UK, Ukraine), Asiyada (Afghanistan, China, Fujian, Gansu,
Hebei, Heilongjiang, Henan, Hubei, Jiangsu, Liaoning, Ningxia, Shaanxi, Shandong, Shanxi,
Sichuan, Xinjiang, Yunnan, Georgia, India, Himachal Pradesh, Punjab, Iran, Iraq, Israel, Japan,
Jordan, Kazakhstan, Korea Republic, Lebanon, Syria, Taiwan, Turkey), Afrikada (Algeria, Egypt,
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Ethiopia, Morocco, South Africa, Tunisia), Simali Amerikada (Canada, USA, Indiana, Michigan,
Missouri, New Hampshire, New York, Oregon, Pennsylvania, Conubi South Carolina, Vermont,
Washington, Wisconsin), Conubi Amerikada (Argentina, Brazil, Rio Grande do Sul, Santa Catarina,
Chile, Uruguay) vo Oceaniya (Australia, New Zealand) 6lkslorinds yayildigi qeyds alinmisdir
(Cabi, 2018).

Tirkiyada ¢ayirdokli meyva baglarinda (arik, saftali, albali, gavali) aparilan todqgiqatlar zamani
virusun yayilmasi 2005 ci ildo Bursada 64 %, Yalovada 20.51 %, Burdurda 18.18 %, Amasyada
13.43 %, Afyonda 12.07 %, Ispartada 6.25 %, Canakkalada 4.76 % Vo Izmirdo 2.72 % olmusdur
(Ulubas Cigdem and Filiz Ertunc 2005). Uygun olaraq iranda 2014, 15, 16, ci illords alma, armud
Vo heyva bitkilori Uzarinds Alburz, Tehran, Guilan oyalstlorindovirusun yayilmasi 9.9-18.2 % toskil
etmisdir. On yiiksok siraystlonmo Isfahanda 30.9 %, Tehranda 14.1 %, oldugu qeydo almmugdir
(Farmahini et al., 2014; Keshavarz and Shams-Bakhsh., 2015; Alemzadeh et al., 2016). Eyni
zamanda Kanadanin alma vo armud baglarinda virusun yayilmasi 48.1 %, armud baglarinda iso 42.6
% toskil etmisdir (Wang, et al., 2011). Tunisds iss alma, armud vo heyva baglarinda virusun
yayilmasi 39 % olmusdur (Mahfoudhi et al., 2013). Koreyada iso 2015-ci ildo alma baglarinda
bitkinin erkon inkisafi zamani virusun yayilmasit 50.9 %, bitkinin sonraki inkisafi zamani iso
virusun yayilmasi olduqca az Gyeongsang ayalotinds 8%, Chungcheong ayalstinds iss 2.5 % toskil
etmisdir (Yeong et al., 2015).

Uygun olaraq virusun yayilmasi: Latviyada 2011-ci ildo alma vo armud bitkilari Uzarinds
(Papola et al., 2011), Montenegronun markasi va sahil regionlarinda 2011 va 2012 ci illords saftali
bitkisindo (Zindovi¢ J. et al., 2014), Hindistanda virusun alma bitkisi tizarindo gizli inkisafi
dovrundo molikulyar genetik analizlor vasitsi ilo 2011-ci ildo (Santosh W, et al., 2012.), Cindo
muxtalif oyalotlordo 2011- 2016-c1 illordo tumlu va gayirdokli meyvs baglarinda (Song et al., 2011;
Liu et al., 2014; Duan et al., 2014; M. Wang and H. Dai., 2015; Guo, et al., 2016), Ofganistanda
2013-2015 ci illordo alt1 aqro-ekoloji zonada orik, saftali, gavali vo badam bitkilori Gzarinds
(Rehman S., et al., 2017), Latviyada 2011-ci ildo alma va armud bitkilorinds (Ptpola et al., 2011),
askar olunmusdur.

Respublikamizda virusun askar olunmasi 2018 c1 vegetasiya ilino tosadif edir. Virusun
yayilmasi yiiksak sirayatlonms doracasi ilo genis arazilori shato etmoass do oksar rayonlarda virusun
varligina rast golinmisdir.

BAGLARIN ViRUSUN TOSIiRINDON MUHAFIZOSi — Virusla miibarizedo on optimal
tisullardan biri saglam okin materialindan istifadadir ki, bu zaman effektiv naticalor sldo etmok olur.
Digor bir torofdon Kimya terapy vo termo terapy vasitosi ilo calaq Ustiilordon virusun
tomizlonmoasina nail olmag mimkindir (Hancen and Lane, 1985; Cieslinska, 2002; Deogratias et
al, 1989).
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BHUPYC XJJOPOTHYECKOU NATHACTOCTHU JIUCTHEB SABJIOHU

Jabaap Mycradaes' |, Xarurar MycTaq)aeBa2
Y Unemumym 6esonacnocmu nuweswix npodykmos, Jenapmamenm 300po6bs pacmenuti u OYeHKu PUckos
2Uncmumym 2enemuueckux pecypcos Munucmepcemea nayku u oopazosanus Azepbaiiodncanckoi
Pecnybnuxu

[InonoBele KydAbTYypHl 3aHUMAOT OAHO W3 NPHOPUTETHBIX HANpPABICHUI B HalleHd peCIyOJHKEe H
BBIPAIIMBAIOTCS Ha 3HAYMTENBHBIX IUIOMIANAX BO MHOIMX peruoHax. OpHako, MOX BO3IEHCTBUEM
MATOr€HHBIX OPraHW3MOB, PACTEHHs yTPAauMBaIOT CIIOCOOHOCTH HOPMAJbHO Pa3BHBATHCS, YTO MPHUBOIUT K
CHIDKCHHIO KayecTBa MPOAYKUMHM W yXyAlleHuto e€ ToBapHOro Buja. C KaXAbIM TOAOM YpPOBEHb
3a00JIeBaEMOCTH MOBBIIIAETCS, YTO CO3AAET IOCTOSIHHYIO YIpo3y pacnpocTpaHeHUs MH(EKIHH Ha HOBBIE
TEPPUTOPHUH U YCUIIMBAET 3KOHOMHUYECKHE NoTepH. [loaToMy H3ydeHue XapaKTepUCTHUK BO3OYIUTENS U €ro
pacrpocTpaHuTeNneid SBIsSeTCS KpaiHe BaKHbIM JJIsl TOYHOW JAWArHOCTHKH U 3(¢eKkTuBHONW OOpbOBI C
3a00JIeBaHUEM.

Bupyc Obin BniepBeie BbisiBiieH B 1959 rony B Anrnuu Jlaksuuiom n Kesmnbemnom na siononsx. Ox
OBICTPO pacHpocTpaHWICS MO KPYINHBIM perHoHaM Mupa, BKmodas EBpomy, Aszuio, Adpuxy, Okeanuro,
Cesepayto u IOxHYI0O AMepuKy, ropaxasi Kak KyJbTypHBIE, TaK U JUKOPACTYIUE PACTEHUS U3 CEMENCTBa
LIBETKOBBIX, @ TAK)XE HEKOTOPbIE JEKOPATUBHBIE BUBI. [IpeMMyIIECTBEHHO MOPaYKAIOTCS JUCThA, TUIOABI U
cTeONu 3apaKeHHBIX pacTeHuil. B psae cimyuaeB Oomnesns mporekaer OeccumntomHo. Ha si6ione BHpyc
MpOSIBJIIETCS. B BHJIE XJIOPOTHUECKOW NATHUCTOCTH W JedOpMallu JIMCTHEB, a TAKXKe LIEPOXOBATHIX
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KOJIBIICBBIX IMATEH Ha IUIofgaxX. Y aOpUKOCOB HAOIOMAIOTCS JKEITHIE IATHA BJAOJB KWIOK JHCTHEB U
nedopmanus miojoB. Y TpyIl 3a00JIeBaHNE BRIPAXKACTCS B BUJIC KOJIBIIEBOW MO3aUKHU HA JINCThSX, a Y CIIUB —
JKENTBIX ISTEH BJOJIb KUIJIOK JINCTHEB.

Bupycbl pacTeHuil 4acTo MepesaroTcsl OT pacTEHUsl K PACTEHHUIO HACEKOMBIMU. (I €ro BBIABICHUS
ucnonb3yrwrcs ceponorudeckue Meronsl (JAC-MUDA, TBMA) Ha ocHOBE aHanw3a JIMCTHEB U IUIOJOB,
MonekysipHo-reHerndeckue Meronbl (PT-IIIP, cekBenupoBaHme TeHOMa), a TaKKe DSJICKTPOHHAS
MUKpockonus. B kauecTBe Mep 60pBOBI C BUPYCOM PEKOMEHAYETCsl MCIIOIB30BaHUE 3/I0POBOTO MOCATOUYHOTO
MaTepuaa, a TaKkKe yJajJeHue BUpyca U3 paccaJbl METOJAMHU XUMHUOTEPANIMU U TEPMOTEPAIIHH.

B crarbe mpencraBieHa nojpoOHas WHGOpPMAIUS O BHPYCE XJIOPOTHYECKOW IMSATHUCTOCTH JIUCTHEB
sI0JIOHHM, KOTOPBIM IIMPOKO PACHPOCTPAHEH CPEAM CEMEUKOBBIX KYJIBTYP M BBI3bIBACT 3HAUUTEILHBIC TIOTCPU
yposkas, co3/laBas cepbe3Hble MPOoOIeMBbI B caaax.

Knrouesvie cnoea: cemeuxosvie u KOCMOUKOBblE PACHEHUS, GUPYC XAOPOMUYECKOU NAMHUCHMOCHU
aucmves s16101uU, oonoyenodeynas PHK, cumnmomvl 3ab60ne6anus, pacnpocmpanenue supycad.

APPLE CHLOROTIC LEAF SPOT VIRUS

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

Fruit plants are one of the priority areas in our republic and are cultivated in large areas in many
regions. Under the influence of pathogenic organisms, plants fail to develop, the quality of the produced
product deteriorates, and it loses its marketability. Year-by-year increase of the infection become the
background of potential infection, which from time to time spreads to different areas and leads to even
greater economic losses.

In this regard, the study of the characteristic features of the pathogenic organism and at the same time of
their spreaders is one of the most important issues for the accurate determination and control of the disease.
The virus was first discovered in England in 1959 by Luckville and Campbell on an apple plant. Spreading
over wide areas (Europe, Asia, Africa, Oceania, North and South America), it infects cultivated and wild
plants belonging to the family of florets, as well as some ornamental plants. It mainly damages the leaves,
fruits and stems of the infected plants. In some varieties, it is mainly observed without symptoms. Symptoms
of the disease are observed in apples with chlorotic spots, bending of leaves and the formation of necrosis
under the bark, in apricot with yellow spots along the veins of leaves, with disfigurement of the external
appearance of fruits, in pears with systematic circular mosaic spots, in plum with yellow spots along the
veins in leaves.

The spread of the virus is carried out by mechanical and by insects. Detection is determined by
serological methods (ELISA, TBIA) using leaves and fruits, by molecular-genetic methods (RT-PCR,
genome reading), as well as the most of traditional electron microscope of virus particles. In virus control,
the use of healthy planting material, as well as the removal of the virus from seedlings by chemotherapy and
thermotherapy methods, are effective.

The article provides detailed information about the Apple chlorotic leaf spot virus, which is widespread
in pome and pome fruit plants and results in serious crop losses, causing major complications in orchards.

Keywords: pome and ston fruit plants, apple chlorotic leaf spot virus, single-stranded RNA, disease
symptoms, virus spread
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