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AHHOTALIUA

Kapromika ycumiuru mHCOH XaéTuaa KaTTa axaMmusTra sra 0Yiamo, 03UK-OBKaT
palMoHuJa MyXUM ypuH TyTaau. Kym xommapna 3kMH YCyB JaBpujaa Xap XHI
MHPEKIMOH KacaJUIMKIap TabCUPHUAA, XOCWIHHUHT MaXCYJJIOPJIUTH  KECKUH
nacaiummra cabab Oymanu. Maskyp Makoiaga Kapromka M BUPYCHHUHT
CUCTEMATUKACH, YPTAaHWIUII TapUXHU, BUPYC OMOJOTUACH, KaCaJJIAHTaH YCUMIIMKIAru
CUMIITOMJIAPY Ba BUPYC MHAUKATOP YCUMIIMKIIAp XaKUJaru aiabuétiap ypraHuiras.

Kamur cysaap: KXB, KYB, KMB, KSB, KLB, cucremarnka, BUpPHOH,
TPAHCKPUMIHS, PETUIMKALIHSL.

ABSTRACT

The potato plant is of great importance in human life and plays an important
role in the ration. In many cases, during the growing season, under the influence of
various infectious diseases, the yield of the crop decreases sharply. This article
examines the systematics of potato M virus, the history of the study, the biology of
the virus, the symptoms of the infected plant, and the literature on the virus indicator
plants.

Keywords: KXV, KYV, KMV, KSB, KLB, taxonomy, virion, transcription,
replication.

KUPHUI
Ep ro3una 400man optuxk guroBupyciap MaBxyn 0ymu0, 50 maH opTHK TypH
KkapTomkanu 3apapiaaiau. llynapaan 36 Typaaru Bupyciap KeHr tapkairad. Kojran
Bupyciap daxkarruna XKanyouid AMepruka MUHTaKacuaa yupaiiau. Tabouii mapoutna
35 xun Typaard KapTolllKa BUPYCH IOKYBUAHJIUTH YPTaHWJITaH.
XXI acpnma kapromikara OynraH TajJaOHWHT OPTHINM, Jaja
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MalJIOHIapUHUHI  KeHradummra ca0ab  Oymaum.[3] Hartmkama — kapromika
BUPYCJIAPUHUHT KEHT TapKAJIMIIU, Ky4Ju Ba sSHAaAM XaB(JIM MTaMMJIAPUHUHT TaR0
oynmu. Jlynéna kapTollka BUPYCHUHT 16 Xwi1 Typu KEHT TapKajiraHn OYiuo,

nryJaapaan 6 Xuia Typu V36exucTon Xyayauaa yupamu aHukiadrad. bymap: KXB,
KYB, KMB, KSB, KLB, KAB.[1]

AJJABUETJIAP TAXJIMJIM BA METOJ0JIOTUSI

Kapromka ycummurun EBpomara om0 KeNWHraHWJaH KEWHH Kym YTmai
BUpYCIIM Kacalumukiap XaBd Tyraupa Oomwiarad. Kapromka OapriapuHUHT
Oypunumu kacaymara 1750-imutapna agabuérnapaa Tuiara ojuHrad. Mo3adka
CUMIITOMJIA BUpPYCJIap MaxkMyacuHUHr acocud Typnap: spHu KXB, KYB, KMB,
KAB mapu 1920-1930 iwimapna aHWKiIaHTaH. bomka Ky Tapkairad KapToIKa
Bupycimapu 3ca 1950-1960 #wmrapga kamd xwimarad. 40-timmurapna  Jlotwr
AMepukacuia, ailHUKCa KapTollka KeluO YMKKaH AHJI BOJIMWSIapuJa KapTOIIKaHU
3apapyioBUM BHUpyciap coHu Tobopa optraH. 1900-immmapHuHr ypranapura Kemuo
EBpomana kapTomKaHUHT BHpyciiapra 4YuJaMJIM HaBJIApUHU aXpaTuil Oyitnya
CEJICKIIUS MILTapH oyind copmiiau. [8]

KMB Oupunun mapra 1923-itunga anukianran Oynmu6, MIX xynyauna
P.B.I'nytoBa kapTomkanu kacajuiantupyBuu S, Y, M, A, L kaOu BupycinapHu To3a
XoJila axpatu® onaub, ylapjJaH aHTu3apao0 Taképnaad, WMMYHOJITHK YCyijaa
ypranras [['HyTOBa, 2004]. [2]

K. Xupyku omnuii ¢paHily3 JOBUSICH TECTH KapTOIIKa WJJAW3U, TOSCH Ba
OapriapuaaH kapromka M BUPYCHHU aHUKIAINI yuyH GOMAad €eKaHJIUTH YpraHraH.
VY Oup HeuTa JOBUS HABIAPUHHUHT XKapoxaTiaHMmaran Oupiamuu Oapriapura KMB
TaHJIAHTaH W30JIaTJIapUTa Ky/a Ce3rupInuru aHukarad. [9]

Monekynsip nuarnoctuka Oyiinmua Poccusiiuk Illemsikun Ba OBUYMHHUKOB
HoMugaru buoopranuk kumé nacrutytu onmmitapu J.1O. Psa3anues Ba C.K. 3aBpues
noJMMepasa 3aHKUpU PeakIusIcH acocuaa Kapromkanudr A, S, Y, X, M Ba Ooiiika
BUPYCJIM TATOTCHJIAPUHU TAIIXUCIAIIHA HWIUIa0d YMKAW. YJap KapTOIIKAHUHT
Cakku3Ta eHr Myxum mnartoreH Bupyciapu yuyH DJIAII — II3P acocmpa PHK
m3omsiiusicu Ba kKJIHK cuHTE3m cudartvHm HazopaT KWIMI y4yH KapTOIIKa aKTHH
rearHUHT MPHKCHHY aHMKTaI THarHOCTUKA TU3UMIIapyHU Uiad yukuirad. [10]

MamiiakatumMu3 — onumiapian  BaxaGoB [1989] ropTtumMm3ga  kapTollka
BupycnapuHuar X, Y, S Ba L-Bupycnapu TapKaJraHIuru
anukyarad. B.b.®ait3ueBnunr[2010] keiiunru onub Oopuiiran
TaIKUKOTIIAPH  HaTWwkKacuga Oy  BHUpyClapiaH  Tallkapu
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KapTOIKaHUHT A Ba M-BUpyclap XaM TapKajlraHJurd XamJa YJapHUHT TaOuuii-
pe3epBarop YCUMIUKIApU Ba Tapkaiuin gapaxacu MDA Ba Gomka UMMYHOJIOTHUK
ycyiuiap épaamuaa OUpUHYHM MapTa aHuKIaau. [2]

Bupyc curemarukacu. KMB Tokconommsicu Kitrinoviricota tumm >
Alsuviricetes cundu (classis) > Timovirales Taptn6ou (ordo) > Betaflexiviridae
ounacu (familia) > Carlavirus aBnogu (genus) > Kapromka M Bupycu Typura
(Spesies) oupaaray.

dnexcuBupycinap yura ounara - Alfaflexiviridae, bettaflexiviridae Ba
gammaflexiviridaera 6yauHuO, OyTapHUHT BUPHUOHJIApH AriTyBUad (iotuH4a flexilis
- MOCJIAIIyBYaH) XapaKTepJy MIakira 3ra OYiaranauri TyQgaiian myHaai HOM OJraH.
AndadnekcuBupycnap ycumiukiap €ku 3amOypyriapaa, OerraduiekcuBupyciap
dakat Yycummukiapjaa, rammaduiekcuBupyciiap eca  Qakar 3aMOypyFiapaa
napasuTiuk Kunaau. OutodaekCUBUPYCIApHUHT YCHUMIIUKIAP OJaMUAa KaMpOBH
KeHr OynuO, Oup Ba HUKKM ypyF NaUlald, YT Ba JapaxarT KYypUHHUIIIATH
YCUMIIMKIIap/ia NaTOTCHJINK KUJIaIH.

Betaflexiviridae - nkkuta kuunk owsara (Quinvirinae Ba Trivirinae) OyiuHTraH
o6ynmu6, 13 ta aBnoxn Ba 108 Ta Typu Mapxyn. Ynap bantumop tacauduna IV rypyx
cuparnga tacHUuGIaHraH MycoOar Kyryonu Oup 3amxupiau PHK Bupycmapaup.
Bupuonnap uncumMoH kypuHumaard, y3yniauru taxmuaad 600 am qan 1000 vM raya.

By ownagaru ¢puToBUpycIapy MEXaHHK €MJIAIl OPKaIM YCUMIIMKIIApra FKaIu
Ba yJapHM 3apapiaigu. YmlOy owia BakKWUIAPUHUHT KYNTWHA TYpJIAPUHUHT
OMOJIOTUK BEKTOp TapKaTyBUMCH MaBXKyJ dMac, (akaTruHa KapiiaBupyciap TaOumii
paBumia Oab3aH IMIMpajap TOMOHHAAH XaM TapKajaaud. bab3u TpuxoBUpyciap
KaHaap opKajiu, 0ab3u BUPYCIap €ca TYPJu XU KypT €ku TS OnmaH rokaau. [11]

Kapaasupyc kiaccupukanusicu

Wnrapm "dmMpuH YMHHWTYJJIAp BHpycCHapu Typyxu' 1e0 HOMIIaHYBYH
Carlavirus, Betaflexiviridae ounacura mancy0 0ynu0, Timovirales TtapTubuaaru
BUpYCTIAp TYpH. YCHMIMKIAp TaOUMii XyKalinay OYIm6 Xu3MaT Kuiagd. Yoy Typ
53 TypHu y3 nuura onaau. [12]

Carlavirus 1971 #unmarn  Xankapo Bupycnap Takconomus Kymwutacu
(MKTB)auar OupuHun xucoboTuga "AIMIUPUH YUHHUTYJUIAP BUPYCH Typyxu'
cudaruga takiaud KuauHrad. Ammo 1975 iunpa "kapnaBupyc rypyxu" cudaruia,
cyurpa 1995 #tunga Carlavirus aBnoau ned y3raprupuirad. 2005 vunna Carlavirus
Flexiviridae ownacura xuwputwiran. 2009 #wiga sxopui
MaBkeiingan Betaflexiviridae owunacunuHr aBmoau cudartuaa
kuputinO, Flexiviridae onnacunan onmaran. [12]
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Carlavirus aBnogura KapTOIIKaHW 3apapialijuraH KyWnard TypJjap Kupaau:
KapToIllKa JIaTeHT BUpYycH, KapToika H Bupycu, kapromka M Bupycu, kapromika P
BUPYCH, KapTolllKa S BUPYCH, IIUpUH Kapromka C6 BUpYCH, MIUPUH KapTOIIKa
XJIOPOTUK JOFIU BUpycH [12] .

Bupyc BUpHOHIapU yCTH OKCUI KOOWK OWJIaH KOIJIaHTaH, UTICUMOH INAKJIA.
Bupycnapuunr ypraya ysywnuru 610-700 um Ba auamerpu 12-15 mm. YUusuxnm
upcuit Monekynacuga 5,8-9 muHr reHoMm MaBxyna. Bupuon PHKcu roxkymmu 6ymnuo0,
BupycHUHT reHomu Ba PHK nndopmanusicu cudartuma xu3zmar Kuiiau.

Bupycnap uuroruiasMaTMK  Ba  JIM30T€H  pEIUTMKALMSUIaHAIW. Y HUHT
perukanusacu, mycoar 3amwkupiu PHK Bupyc pemukamnusicu Mojeiau OpKaiud
amanra omwupand. Bupyc XykaluMH XyKaMpaJaH yd TOMOHJIaMa BHPYC XapakaTw
OpKaIH YMKUO KeTanaW. YCHMIMKIAp BHPYCIAPHHHT TaOWMil X§KalMH OpraHM3MH
O0yn0 Xu3MaT Kujiaau.

Bupycnapuu TapkaTyBuUMCH MIupanap OYiauO, BUPYCHU TallyBuM LIMpayiap
(dakaTruHa Oup Heua coaT IOKYMIMWIUTUHU cakiad Kojaau. BupycHuHr 6ab3u Typiap
sca Bemisia tabaci TomMoHMIaH €Ku ypyFiap OpKaJld TapKajiaaud. AWpuUM BUPYC
TypJiapu OMp HeuTa YCUMITUK/A KacaIuK KeITUpHuO unkapaau. [13]

Kapromka M Bupycu. [R/1:*/6:E/E:S/Ap] Kapromka M Bupycura xoc
cumnroMiaap 1923 wmnaa agabuériapaa émnran (Schultz) [5]. Bupycun Oupunun
Mapta b.X. Hypmucre (1956) anuknaran [2]. KMB ne6 Homnanrydra kamap Oy
BUpyc potato leaf rolling mosaic virsus, interveinal mosaic virus, PVE, PVK, Fortuna
virus, Carlavirus M potato, Solanum virus 7, Solanum virus 11 1e6 Homnanran. KMB
aHUKJIaHTaHJa YHU MaTOreH aAu0 XucoOjlaHMaraH TOKH OOINKa KapJIOBHUPYC aBJIOJ
BakWUIapu OwmiaH TakkociaanmaryHda. Ca6abu KMB Ounan  kacamiaHraH
YCUMIIMKIIap/la Ky3ra TallUIaHAJWraH, €pKUH, AJIOXUJa aXaMUATIM CUMITOMJIAp
MaBxkyZ sMac 3au. 1964 ninnna KSB anuknanrangan kevimd, KMB kyn xomatnapaa
KSB Ounan Oupra xenud, KynpoK YCUMIMKHHU 3apapiiallld Ba KEHIPOK XyAyJIapHH
srajutamy aHukiaadau. 2012- iunpa Xy tomonugan UDT, I13P Ba cexBeHT ycyuiap
OpKaJIu yTKa3raH TaakKuKoTiaap HaTwxkacuga KMBHuHT Oapua Tapkaiarad mramMM Ba
U30JIATIIAPH YPraHWIKO yaapHu 2 Typyxra axparras. [7]

Bupyc Ouosiorusicu. KMB Bupuon y3ynnuru 650uM, auamerpu 12-13uwm,
BupuoHnHu 6% PHK, xonran 94% Hu s5ca okcun Tamkwi 3tagu. ['eHoMuaa ymymun
8533-8534 HykyenTHAaH TalIKW TomraH. Bupyc uzosnektpuk Hyktacu pH 4.5
atpoduna. TepMOMHAKUBIAHUII HYKTACH 50-80°C. Oxupru
kynaium Hykracu 10-2-10-7.
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3apapilaHraH YCUMJIMK[IAa BHPYC BHPHUOHJIAPU XYyXkakpa IuUTOIUIa3Macuaa
alpuM XoJulapZa XJOpoIUiacT €KMW MHUTOXOHApHUAAA ydpauau. Bupyc ymymun
KEeNTUpHUO YUKapaauraH CUMIITOMJIApU, BUPYCHUHT ITaMMJIapy Ba KapTOIIKa HABUTa
oormuk. KMB Owitan 3apapiadran kapTomikanga yprada €ku EpKUH KYpUHHUIIIATH,
YU3UKIW €KUM MO3auKaJIM JIOFJIap Xocwi Kuiaau. bab3u mrammiiap sca GapriapHUHT
yCTHJIa MO3auKalu OypaluluIapHd HaMOEH Kuiiaca, 0ab3M XoJsaTiapia 3ca BHPYC
yecuminukaa simapud xonataa ytaau. KLB gan acocmit dapku, ycumiaukaa yMmyMuit
XJIOPO3 ~ alOMATJIApUHU  KEITUPUO YUKapMalau Xamjaa Oapr dIacTUKIUTU
inykonmaiinum [2, 5,7]

MYXOKAMA BA HATHXAJIAP

KMB acocan pnama mapoutuaa Kacaldl YCUMIMKIAAH COFJIOM YCUMIIMKKA
MEXaHMK KOHTaKT YCyjJa OCOH Iokaau. Tabumii 1mapoutna 3ca  YCUMIIMK
mpaitapuauar Myzus persicae Sulz. Ba Myzus pelargonii (38%), Macrosiphum
solanifolii Ashm. kabu Typnapu €pmamuaa TapKaiaaad, aMMO YCUMIIMKHUHT OWp-
Oupura TETWIKA OPKAIM FOKMACIWTU aHUKJAHTaH. ['olaHausiia BUPYCHHUHT y4Ta
TaMMU aHUKJIaHTaH OYiauo, ynap Oup-OMpuaaH IOKYMIUIUTH OWiaH (dapKiaHaIu.
Tabuunii mapontna KMB Ootkok kymmycu (Stachus palustris L.), ryaroxuxypos
(Amaranthus sp.), neuak (Convolvulus arvensis), 6y3tukan (Sonchus sp.) kabu
YCUMIIMKIIApHA KacaJUTAaHTUPaAM Ba yiap TaHacuaa cakigaHaan Mudexmus Oumnan
3apapyiaHraH yCUMIIMKIap maxcynaopiuru 25-40%radon nacasau. boiika Bupycnap
Owian Oupraiaukia 3apapianranaa xaTToku 80% radoH MaxCyJIOpPJIMK KamailuIm
ucootnanrad. Kaprorika TyryHara kpaxmaia Mukaopu 2-3% ra kamasau. [2, 5, 6]

KMB wunaukatop yeumaukaapu. Datura tafula, D. Metel, gomphrena
globosa, Vigna siensis, Nicotiana debney, Red Kidhey dacon naBu, myHuHTIEK
Chenopodium Ba Lycopersicon owia Bakwmiapu [6,7] . Bupyc D. metel ycumnuruma
8-14 kynpna, D. tafula ycummmuruna sca 3 kyHaaH cyHT Oapruia XJIOPUTUK TOFIAPHH,
Vigna siensis Ba Nicotiana
debneyi Domin. kabu ycumiukiaapaa 10-14 KyHoa KOpamTHp JOMPACHMOH
nornapau, Gomphrena globosa ycummmruga sca Ku3Wi XalKalld HEKpO3JIapHH
keaTupud unkapanu [2].

Kapromka Bupycjapuauur tadumii pesepsaropiaapu. M. T. Dprames Oup
KaH4Ya €BBOMM Ba MaJaHUN YCUMIIMKJIApHU TEKIIUpUO 4ukuO, mymapaan 20,8 -
62,8% YycumnMkiIapa KapTOIIKa BHUpYCIapu  OOpJIUTMHU
anukarad. JKymianan, pana nedaru (Convolvulus arvensis) sa
otkyiokaa (Rumex confertus) acocan kapromkanuar X, S, M,
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3yorypym (Plantago lanceolata) Ba 0anrmmeBona (D. stramonium) ycumnmknapuaa
kynuHYa M-BUpycH OOpJIMru aHWKJIaHraH. byHnaH Tamkapu kopa uty3ym (Solanum
nigrum), mama medaru (Convolvulus arvensis), Ganrumaesona (D. stramonium),
otkyiok (Rumex confertus) xabm Yycumiukiap kapromkanmar X, Y, M Ba S-
Bupyciapu, TypHedhop tryBorm (Artemisia tournefortiana Rchb.) M Ba Y-
BUPYCIAPUHUHT pe3epBaTOPIapu SKAHJIUTH aHUKJIaHTaH [2].

XVYJI0CA

Xynoca Kuiau0O aWTUIl MYMKHHKH, KapTouika M — BHpychaa TaaKUKOT OJUO
Oopwinaérranja, aBBaJlaMOOp BHUPYC CHUCTEMAaTHKacH Ba YHUHI  OHMOJIOTHK
XapaKTEPUCTHKACHU, KACaJUIAHTaH YCUMIIMKAArd CUMIITOMJIApU, IIYHUHTAEK BUPYCHU
aHUKJIAUIAA CE3rHp MHAUKATOP YCUMITMKIIAP XaKuaaru aqadueTiapHu ypraHuIHIILITUK
MUIHUHT caMmapaiiy OYiauIiura 3aMuH Oyiaiu.
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