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Pestome

Llenb HacToAwen paboTbl 3aK/I04aeTCa B CO34aHUKN KagacTtpa GUTOBUPYCOB, Nopa-
JKAIOLLMX OBOLUHbIE M BaxyeBble CeNbCKOX03ANCTBEHHbIE KY/bTYpbl HAa tore poccuid-
ckoro [lanbHero BocToka.

O6cykpaeHune. Ha ocHoBE MHOrFONIETHMX OPUTMHANbHbBIX UCCAen0BaHUMI, KOTOpbIe C
1962 r. perynspHo nposoaatca nabopatopueint Bupyconormn dHL, BruopasHoobpa-
3uA [BO PAH, a TakXe MMEIOLLMXCA IUTEPATYPHbIX AAHHBIX, NpeacTaBaeHa nHdop-
Mauma 0 cMMNTOMax 3a60neBaHUM, LMPKYAALUKN, pe3epBaTHbIX PACTEHUAX U nepe-
HOCUYMKax BMPYCOB MO3auKK AtouepHbl (Bromoviridae, Alfamovirus); acnepmuu To-
MaTOB U OrypeyHoi mo3auku (Bromoviridae, Cucumovirus); MO3anKu LLBETHOM Kany-
ctbl (Caulimoviridae, Caulimovirus); mo3avku uecHoka (Potyviridae, Carlavirus);
rPaBMPOBKM TabaKa, YKENTOW KAapNMKOBOCTU NYKA, KENTOW MO3anKuK dpaconun, mosau-
K apbysa, M03auKM TypHenca U 06bIKHOBEHHOW Mo3auku ¢daconu (Potyviridae,
Potyvirus); mo3auku peauca (Picornavirales, Secoviridae, Comovirus); Konbuesomn
NATHUCTOCTU Tabaka (Picornavirales, Secoviridae, Nepovirus); 3enéHoi KpanyaToi
MO3auKM orypua, TabayHoOW MO3auMKM U TomaTtHou Mmo3auku (Virgaviridae,
Tobamovirus).

3aknioueHue. lMpeacraBneHHas MHGOPMAUMA CO3LAET OCHOBY ANA pa3paboTku
KOMM/IEeKCa ANArHOCTUYECKUX TECT-CUCTEM ANA UHAMKALUUN GUTOBMPYCHBIX 3abone-
BaHMI OBOLLHbIX M HaxX4YeBbIX CEIbCKOXO3AMCTBEHHbIX KY/bTyp, KOTOPbIN ABNSAETCA
HEeobXoANMbIM 3N1EMEHTOM MEPONPUATUIN, HANPABAEHHbIX HA MNOBbILEHWE YPOXKaW-
HOCTW M MPOAOBO/ILCTBEHHOW H6e3onacHocTn Poccuiickon Pepepauun Ha JanbHem
Boctoke.

KntoueBble cnosa

dutoBupyc, Bromoviridae, Caulimoviridae, Potyviridae, Secoviridae, Virgaviridae,
NPUPOLHLIY pesepsyap, NEPEHOCUUK, TS, HemaToaa.
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Abstract

Aim. The development of an inventory of phytoviruses affecting vegetable and
melon crops in the South of the Russian Far East.

Discussion. On the basis of many years of original research, carried out on a regular
basis by the Laboratory of Virology (Federal Scientific Centre of East Asia Biodiversi-
ty, Far Eastern Branch, Russian Academy of Sciences) since 1962 as well as available
data in the literature, information about the symptoms of diseases, circulation,
reserve plants and vectors are presented for the alfalfa mosaic virus (Bromoviridae,
Alfamovirus); tomato aspermy virus and cucumber mosaic virus (Bromoviridae,
Cucumovirus); cauliflower mosaic virus (Caulimoviridae, Caulimovirus); garlic mosaic
virus (Potyviridae, Carlavirus); tobacco etch virus, allium yellow dwarf virus, bean
yellow mosaic virus, watermelon mosaic virus 2, turnip mosaic virus and bean
common mosaic virus (Potyviridae, Potyvirus); radish mosaic virus (Picornavirales,
Secoviridae, Comovirus); tobacco ringspot virus (Picornavirales, Secoviridae, Nepo-
virus); cucumber green mottle mosaic virus, tobacco mosaic virus and tomato mosa-
ic virus (Virgaviridae, Tobamovirus).

Conclusion. The information presented forms the basis for the development of a set
of diagnostic test systems for phytovirus diseases of vegetable and melon crops; a
necessary element of activities directed to the improvement of food productivity
and security of the Russian Federation in the Far East.

Key Words

Phytovirus, Bromoviridae, Caulimoviridae, Potyviridae, Secoviridae, Virgaviridae,
natural reservoir, vector, aphid, nematode.

© 2019 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons At-
tribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE

MouYBEHHO-KAMMATUYECKME YCNOBUA HOXKHOM YacTu JanbHe-
ro Boctoka 61aronpuaTHbl ANA BbIPALLMBAHUA OBOLLHBIX U
pafa H6axyeBblXx KynbTyp. B aTom pernoHe B npoussoa-
CTBEHHbIX 06beAMHEHUAX Pa3/IMYHOrO TUMa KY/bTUBMPYIOT
Kanycty (Brassica oleracea), ceékny (Beta vulgaris), peabky
(Raphanus spp.), peanc (Raphanus sativus var. radicula),
MopKoBb (Daucus carota subsp. sativus), TomaT (Solanum
lycopersicum), 6aknaxaH (Solanum melongena), oBowHoW
nepey, (Capsicum annuum), nyk (Allium spp.), 4yecHok
(Allium  sativum), orypey, (Cucumis sativus), TbIKBY
(Cucurbita spp.), kabayok (Cucurbita pepo subsp. pepo),
naTuccoH (Cucurbita pepo subsp. patisson), apbys (Citrullus
lanatus), kopuanap (Coriandrum sativum), wasenb 06bIK-
HOBeHHbIM (Rumex acetosa), nNeTPyLWKy MOCEBHYHO
(Petroselinum crispum), ykpon oropoaHbit (Anethum
graveolens). Ewé 6onee WMPOK CNEKTP BUAOB OBOLLHbIX U
6ax4eBblX KyAbTyp B GepMePCKMX XO3AMCTBAX, Ha npuyca-
AeBHbIX y4acTKax M YacCTHbIX Oropodax: K YNoMAHYTbIM
Ky/NbTypam, B NepBylo ouyepenb, cieayer Ao06aBUTb LBET-
Hyto Kanycty (Brassica oleracea var. botrytis), peny
(Brassica rapa), TypHenc (Brassica rapa subsp. rapirera),
OalkoH (noby) (Raphanus sativus var. lobo), ropunuy 6e-
nyto (Sinapis alba), ropox nocesHon (Pisum sativum), 606

cagosbin (Vicia faba), daconb (Phaseolus spp.), wnuHat
oropoaHbii  (Spinacia oleracea), peBeHb BOAHWUCTbIN
(Rheum rhabarbarum) w xpeH cagosbit (Armoracia
rusticana). Bce nepeuyncneHHble CenbCKOXO3AWCTBEHHbIE
KYJbTYpbl B 3HAYUTENbHOW CTeneHW MoABepKeHbl BUpYC-
HbIM 3abonesBaHuAM B ycnoBuAxX tora [anbHero BocToKa
(tabn. 1). WUHTEHCUBHOCTb 3NUUTOTUYECKMX NPOLLECCoB
3aBUCUT OT Ha/IMYMA NEPEHOCUNKOB, KAUMATUYECKUX YCIO-
BWI, NPUPOLHbIX M AHTPONOreHHbIX o4aros [1-4].

B HacToAwem o0630pe 0606uieHbI MHOroneTHue
OpUrMHaNbHble WCCNeaoBaHUA, KoTopble ¢ 1962 r. pery-
NAPHO npoBogAaTcA nabopaTopueit supyconorun ®HL, bu-
opa3Hoobpasua [BO PAH, a Takke nuTepaTypHble AaHHble
0 BUPYCHbIX 6ONE3HAX OBOLWHbIX U HaxX4YeBbIX KyAbTyp, Bbl-
ABNEHHbIX Ha tore [anbHero BocToKa, MX NepeHoCHMKaXx,
Mepax 3aLnTbl U NPOGUNAKTUKM.

YuuTbiBas TOT GaKT, YTO BO/BLUMHCTBO BMPYCOB (B
TOM 4YMC/le W OMUCAHHbIX B AAHHOM CTaTbe) He Knaccudu-
LMpOBaHbl 40 YPOBHA oTpaaa [5], ynopagoyeHre TaKCOHOB
B Tabn. 1 npon3BeneHo B andaBUTHOM NopAAKe Ha3BaHWUN
cemeicTs. [lanee B TEKCTe BMPYCbl OMMUCHIBAIOTCA B COOT-
BETCTBME C YObIBAHMEM YPOBHA UX 3SNUPUTOTUYECKOMN
0nacHoOCTM A1 arpoueHo3o8 tora [anbHero BocToka.

Tabauua 1. TakcoHOMUYECKOe NO0XKEeHUe BUPYCOB-BO3byauTeNnei 3a601eBaHN OBOLHbIX U 6ax4yeBbIX CE/bCKOX03AM-

CTBEHHbIX KyNbTYp Ha tore JanbHero Boctoka*

Table 1. Taxonomic characteristics of viruses-etiological agents of vegetable and melon crops in the South of the Far East*

OTpAaa, CemeiicTBO Pop, Bup
Order Family Genus Species
. Bupyc mo3sanku ntouepHsl (BM/1)
Alfamovirus Alfalfa mosaic virus (AMV)
Incerti ordinis Bromoviridae Bupyc acnepmum Tomatos (BAT)

Cucumovirus

Ortervirales Caulimoviridae Caulimovirus

Carlavirus
Incerti ordinis Potyviridae

Potyvirus

Comovirus
Picornavirales Secoviridae

Nepovirus
Incerti ordinis Virgaviridae Tobamovirus

Tomato aspermy virus (TAV)

Bupyc orypeuHoit mosanku (BOM)

Cucumber mosaic virus (CMV)

Bupyc mosaunKku uBeTHOW KanycTbl (BMLK)
Cauliflower mosaic virus (CaMV)

Bupyc mosaunKku yecHoka (BMY)

Garlic mosaic virus (GMV)

Bupyc rpaBnpoBKku Tabaka (BIT)

Tobacco etch virus (TEV)

Bupyc *KENTOM KapIMKOBOCTM NyKa (BHKKN)
Allium yellow dwarf virus (AYDV)

Bupyc kéntoit mosanku dpaconu (BKM®)
Bean yellow mosaic virus (BYMV)

Bupyc mosanku apbysa (BMA)

Watermelon mosaic virus 2 (WMV-2)

Bupyc mosaunku TypHenca (BMT)

Turnip mosaic virus (TuMV)

Bupyc 06bIkHOBEHHOM Mo3aunKku ¢paconu (BOMP)
Bean common mosaic virus (BCMV)

Bupyc mosanku peaunca (BMP)

Radish mosaic virus (RaMV)

Bupyc KonbLeson NaTHUCTOCcT Tabaka (BKMT)
Tobacco ringspot virus (TRSV)

Bupyc 3enéHol KpanyaTtol mo3aunku orypua (B3KMO)
Cucumber green mottle mosaic virus (CGMV)
Bupyc TabayHoit mo3auku (BTM)

Tobacco mosaic virus (TMV)

Bupyc TomaTtHoi mo3aukn (BTOM)

Tomato mosaic virus (ToMV)

MpumeyaHue: * TakcoHel yrnopadoyeHsl 8 coomeemcmaue ¢

angasumHsim nopAadKom HazeaHuli cemelicme

Note: * Taxons are ordered according to the alphabetical order of family names
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BUPYC OrYPEYHOU MO3AMKMN (BOM) / CUCUMBER MO-
SAIC VIRUS

BOM sABnaeTca cambiM pacnpoCTpaHEHHbIM BUPYCOM, MO-
paxalowWwmm OBOLHble U BaxyeBble Ky/NbTypbl. ITOT BMPYC
LUMPOKO PacnpoCTPaHEH B OTKPLITOM FPyHTE U B TENINLAX.
MopakeHne pacTeHuii BUPYCOM OrypeyHo MO3auKu npu-
BOAMT K CYLLECTBEHHOMY CHUMKEHWIO ypoxkasa. 3abonesa-
HWA, Bbi3biBaemble BOM, Hanbonee BpegoHOCHbI Ans nep-
ua u baknaxkaHa. B page eBponenckux CTpaH Hepeako
BCTPEYAIOTCA NOCAAKM Nepua, MNOPaKEeHHbIX OrypeyvyHown
mo3auKkolr Ha 90-100%, nNpu 3TOM CHUMKEHWe ypoKaa oT
aToro 3abosieBaHus, 0COBEHHO Ha NO3AHMX MNOCAfKaX, MO-
et pgocturatb 70-80%. MNoa BAvAHMEM BUpyca B nioaax
PEe3KO CHUXKAETCA KOIMYECTBO CaxapoB, a IMCTbA MeJsibya-
10T n pgedpopmupytotca. 3abonesaHue, MHAYLMPOBAHHOE
3TUM BMPYCOM, BbI3bIBAET PE3KOE CHUMKEHUE yporKaa To-
maTa. Mpy HEeKPOTUYECKOM XapakTepe MHOEKUMM noTepu
moryT gocturate 100% [6].

OKo/10 ABYX TpeTel NJ0A0B Orypua Ha UHGUUMpoO-
BaHHbIX MOCAafKax He MMelT TOBapHOro BuAa, byayuu
YPOA/MBbIMU, MENKUMM, C CMMNTOMaMKU MO3aU4YHOCTU
(puc. 1.A). BOM nopakaeTt v apyrve TbikBeHHble (6axye-
Bble) Ky/bTypbl. B HEKOTOPbIX X03AACTBaX MHOULMPOBaHUE
3TUM BMPYCOM PacTeHui gblHW gocturaet 80%, 4To npwu-
BOAWT K NOYTU ABYKPATHOMY CHUMKEHUIO ypoXKad. Yxyalua-
eTCA U KayecTBO MNJ/I0A0B M3-33 CHUXKEHWMA B HUX caxapa.
BpepoHocHoe Bo3aeiicTBue BOM nposBnseTca Ha TbiKBe U
Kabauke. /Iuwb apby3 cnabo noparkaeTca sSTUM BUPYCOM.

Ha poccuiickom [danbHem BocToke oLyTUMBbIN
Bpea BOM HaHOCUT TomaTam, orypuam, nepuam [6-8]. B

A

PucyHok 1. Bupyc orypeyHol Mo3auKu:
Figure 1. Cucumber mosaic virus:

MPUMOPCKOM Kpae 3TOT BMPYC ABASETCA CaMblM pPacnpo-
CTPaHEHHbIM NATOreHoOM, NopaKatoLWwmMm TOMaTbl, NepLbl 1
6aknaxkaHbl. B €BA3M C BbICOKOW WM3MEHYMBOCTbIO BMPYCA
HabnogaeTca 6osbWwoe WTamMmoBoe pasHoobpasue. B XXI
Beke Ha [lanbHem BOCTOKe M3 OBOLUHBIX Ky/AbTyp U30UPO-
BaHo 6onee 10 wrammos BOM: Ha orypue — ¢ cumnToma-
MW MOPLIMHUCTOCTU U XIOPOTUHECKON KpanyaTtoctu (npu-
MOPCKUIM WITaMM) M MO3auKM (Koperckuit wrtamm) (pwmc.
1.B); Ha TomaTe — HuTeBMaHocTM amnctbes (puc. 1.C); Ha
nepLe — MO3auKu; Ha BakiaxKaHe — XJI0POTUYHOW MATHU-
CTOCTU MONOABIX NCTbEB; Kabauke — TEMHO-3eN1EHOW ny-
3blpyaTont gedopmaumen nucTbes; Ha apbyse — sApKou
XNOPOTUYECKOW KPanyaTocTu; Ha AblHE — Masio3aMeTHOM
CBETN0-3e/1eHoM NATHUCTOCTH [9].

BOM nepegnaetca 6onee yem 70 sugamu tnen [10;
11], rnaBHbIM 06pasom — HaxyeBoi Théw (Aphis gossypii).
dddeKkTnBHOCTbL Nepegaun BOM baxyeBon Thén gocTuraet
74,5%, nepcukosoi (Myzus persicae) — 27,5%, 06bIKHO-
BeHHOW KapTodenbHol (Aulacorthum solani) — 19,3%, 60-
6oBoit (Aphis fabae) — 5,2% [12]. Ona vHOUUMPOBAHMA
ocobei nepcnKoBon TAn AocTtatodHo 30 ceK. ITo 03HavaerT,
4yto BOM nepeHOCUTCA He MEePCUCTEHTHO, a Ha cTueTe
Hacekomoro. OpHaKo MaKcMMym nepegayun uHbeKunn
pocTturaetca nocse 5-10-Th MUHYTHOTO MUTAHUA Ha pacTe-
HUU-UHPEKTOpE.

BOM — ocHoBHOW BO03byauTen, BMPO30OB Mepua
0BOLLHOrO B KnuTae 1 apyrnx asamaTckux ctpaHax. Hanbonee
3bdEKTUBHBIMKM NepeHoCYNnKaMu BMPYCa B 3TOM pernoHe
ABNAIOTCA TN NEePCUKOBas, ropundHas (Lipaphis erysimi) n
yepémyxoBo-3nakoBas (Rhopalosiphum padi).

A - naoapbl niduumposaHHoro orypua (Cucumis sativus)
fruit of infected cucumber (Cucumis sativus);

B - INCTbA MHOUUMpPOBaHHOrO orypua (Cucumis sativus)
leaves of infected cucumber (Cucumis sativus);

c - ICTbA MHGUUMpPOBaHHOrO Tomarta (Solanum lycopersicum)
leaves of infected tomato (Solanum lycopersicum);

D _

JINCT MHOULUMPOBaAHHOTO 6ONbLIOrO IoNyXa, UK peneiHnka (Arctium lappa)

leaf of infected greater burdock, or gobo (Arctium lappa)

Ynucno 60NbHbIX pacTeHUM CywecTBeHHO Konebnetca B
3aBMCMMOCTU OT MecTa BblpalluBaHuA KyabTypbl. Tak, ypo-
BeHb 3apakeHua orypua BOM B OTKpbITOM none Huxe,
Yyem B NoceBax OrypLa, PacnosioXKeHHbIX B cafax U NnapHu-
Kax. Ha MHAMBMAYanbHbIX y4acTKax YMcio 60nbHbIX pacTe-
HWM 3aMeTHO Bblle. ITO CBA3AHO C BbIPalMBAHMEM HA
oropofax (4ayHbIX y4acTKax) B TECHOM COCEACTBE pas/ivuy-
HbIX BUAOB OBOLLEN, AEKOPATUBHBIX KYNbTYP, C MAaCCOBbIM
pacnpocTpaHeHMem Tnen-nepeHoCYNKoB BMUpyca B NPUCYT-
CTBME pacTeHUn-pe3epBaTOpoB MHOEKLUM — MHOTONETHUX
AVKOPACTYLLMX U COPHbIX pacTeHui: nonyxa (Arctium spp.)
(puc. 1.D), matbl (Mentha spp.), BblOHKa MNO/EBOro
(Convolvulus arvensis), nonbiHn o6bikHOBEHHOW (Artemisia

vulgaris).

BOM He coxpaHseTca B noyse M He nepepaerca
ceMeHamW MopaxKEHHbIX PacTeHWI, NO3TOMY, ero LMPKy-
nAaums B 6MO- M arpoueHo3ax CBA3aHO C HaAuyMemM Mpu-
POAHbBIX 04aroB v T/iei-NepeHoCYNKOB.

BUPYC TOMATHOM MO3AUKMN (BTOM) / TOMATO MOSAIC
VIRUS

BTOM saBnAeTtcA BTOPbIM MO BPeAOHOCHOCTU, pacnpocTpa-
HEHHOCTU W WMPOTE Kpyra pacTeHui-xo3seB. ITOT YpesBbl-
YalHO KOHTAarmo3Hbli BUMPYC MMEET LUMPOKUM Kpyr npu-
poaHbIX pesepBaToB. MyTaLMOHHbIN NpoLecc B Nonyaauum
3TOro BMpyca NpPoOUCXOAUT BECbMa MHTEHCUBHO, CNeACTBU-

124 |

ecodag.elpub.ru/ugro/issue/current



B.®. Tonkau u dp.

tOr Poccuun: akonorusa, passutme 2019 T.14 N4

em 4ero sBaseTca ero H6onbloe WTaMMOBOe pasHoobpa-
3ue.

Hamu nokasaHo, 4To Ha poccuitickom JanbHem Bo-
CTOKEe NpUpoAHbIMUK pesepByapamu BTOM sasnstoTcA nac-
NEH u4epHbI (Solanum nigrum), XmeneBWK nasatoLmit
(Humulopsis scandens) v nosunuka (Cuscuta spp.), KOTo-
pble 4acTo BCTpeyatowmeca B nocagKkax TomaTa U nepua B
OTKpbITOM rpyHTe. BTOM nerko BblAep’KUBAET BbICOKME
TemnepaTtypbl, AMTENIbHOE BPEMA COXPAHAETCA B NOYBE W
pacnpocTpaHAeTca cemeHamn nacNéHoBbIX — TomaTa (4o
6%) 1 nepua (80 27%). 3T1 NopaxKEéHHble BUPYCOM pacTe-
HUA U ABNAIOTCA NEPBUYHbIMM UCTOYHUKaAMWU — Janee
BTOM pacnpocTpaHAeTcaA MexaHUYeCKMU, B YaCTHOCTU — B
npouecce pasMYHbIX arpoOTEXHUYECKMUX MEePONPUATUIA. ITO
penaetr BTOM ogHuMm U3 cambIX BPeAOHOCHbIX BUPYCOB
AR OBOLHBIX Ky/NbTyp cem. Solanaceae: ana TomaTta, ba-
KnaaHa v nepua. Yalle Bcero ot Hero cTpagatoT TOMaTbl —
NnoTepu ypoKan cocTaBaatoT B cpeaHem 10-15% [6].

B MpumoOpcKOM Kpae OAMH M3 NepBbiX LWITaMMOB
BTOM, ToMV/Pepper/Primorje/Surazhevka/1993/87, sblI-
ABNIEH W U3y4YeH Ha nepue C CUMNTOMaMK KONbLEBON MO-
3auKu. Mo3Ke Ha KONNEKLMOHHOM Y4YaCcTKe OBOLLHBIX Ky/b-
Typ MPUMOPCKOI ONbITHOW CTaHUUKM BcepoccuicKoro MH-
CTUTYTa reHeTUYECKUX pecypcos pacTeHnin um. H.WN. Basu-
nosa onpegenunn TOMB Ha 6aknaxkaHe, nepue U Tomate
N KnaccuduumMpoBanm ero BHayasne Kak BUpPYC TabauyHol
mo3auku. CekBeHWpoBaHMEM (GpPArmMeHTOB BUPUOHHOM
PHK 6b110 ycTaHOBAEHO, YTO BCE U30AATbI, BbIAABAEHHbIE Ha
OBOLLHbIX KynbTypax, asaaitca BTOM. CumnTtombl 3ab6o-
NeBaHMA ToMaTa NPOABAANNCL B BUAE MOPLMHUCTOCTU U
aebopmaumm IUCTLEB, XNOPOTUYHOM MO3auKku (puc. 2.A),
HepeaKo OTMeyanacb Kap/IMKOBOCTb pacTteHusa (puc. 2.B);
Ha nepue Habagann TEMHo-3enéHyI0 Mo3auky (puc. 2.C),
Ha 6aKknaXkaHe — XJI0POTUYHYIO MO3aunKy (puc. 2.D).

PUCYHOK 2. BMpyC TOMaTHO MO3auKu:
Figure 2. Tomato mosaic virus:

A —  nucTba MHPUUMpOBaHHOro Tomarta (Solanum lycopersicum)
leaves of infected tomato (Solanum lycopersicum);

B -  KycT uHdmMumpoBaHHoro Tomara (Solanum lycopersicum)
bush of infected tomato (Solanum lycopersicum);

C - nuct uHduumposaHHoro nepua (Capsicum annuum)

leaf of infected pepper (Capsicum annuum);

D -  aucTba uHdMUMpoBaHHOro BaknaxkaHa (Solanum melongena)
leaves of infected eggplant (Solanum melongena)

BUPYC TABAYHOU MO3AUKM (BTM) / TOBACCO MOSAIC
VIRUS

MpupogHbim pe3epsyapom BTM aBnaoTca copHble n ae-
KopaTusHble pacteHua. Tak, B 2013 r. BO BpemAa 3Koa0ro-
BMPYCONOTMYECKOrO0 MOHWUTOPUHIA OBOLUHBIX Ky/JbTyp B
FO}KHOW YacTh MpPUMOPCKOro Kpas BbIABNEHO pacTeHWe w3
cem. Brassicaceae, xpeH pepeBeHckuii (Armoracia rustica-
na) c CMMNTOMamMM B BUAE X/IOPOTUYHOW KONbLEBOW MO3a-
KN (puc. 3.A), OT KOTOPOro M30/MpPOBaH TOMOTUMHbIN
wTtamm TMV/Horseradish/Vladivostok suburb/2013/VDK.

A
PucyHok 3. Bupyc TabauyHoi mo3amnKu:
Figure 3. Tobacco mosaic virus:

Ha ocHoBaHuM n3yyeHna mopdonornv u pasmepos BUPU-
OHOB, Kpyra pacTeHWi-xo3ses U CUMNTOMATO/IONUM, A TakK-
e no pesynbTaTam MU3ydeHUA GU3NYECKMX U aHTUTEHHBbIX
CBOWCTB BUPYC 6bin MaeHTUOULMpPOBaH Kak BTM. PacTeHus
XPEHa, PasIMuHbIX BUA0B AypmaHa (Datura spp.) (koTopble
4acTo BbIPALLMBAIOT KaK AEKOpaTUBHbIE PAaCTeHWA, HO KO-
TOpble CKAOHHbI K 0AMYaHuio), MHOMUMpPOBaHHble BTM,
ABNAIOTCA NOCTOAHHbIM pPe3epBaTOPOM 3TOrO BMpPYCa, OCO-
6eHHO B 30HE MYCCOHHOrO KAMMmata, rae Habnopaercs
o4yeHb bbICTpoe pacnpocTpaHeHne NHeKUUi.

A - JUCT MHOMLMPOBAHHOTO XpeHa AepeBeHcKoro (Armoracia rusticana)
leaf of infected horseradish (Armoracia rusticana);

B - NnCTbA MHbUUMpPoBaHHOro baknaxaHa (Solanum lycopersicum)
bush of infected eggplant (Solanum melongena);

C - INCTbA MHOUUMpPOBAHHOrO Tomarta (Solanum lycopersicum)
leaves of infected tomato (Solanum lycopersicum);

D - JINCT MHOUUMpPOBaHHOro Tomarta (Solanum lycopersicum)

leaf of infected tomato (Solanum lycopersicum)
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Mmen XopoLlo n3BecTHoe Uctopuyeckoe 3HavyeHune (BTM —
POBECHUK BMPYCONOMMM Kak Hayku) [5], aTOT BMpyC npo-
[O/KAET UIPaThb CYLECTBEHHYIO PO/b B CTPYKType BUpYC-
MHAYLMPOBaHHOW ¢uTonatonormn. Ha JanbHem BocToke
oT BTM cepb&3HO cTpazaloT nocesbl H6aknaxKaHoOB (pwuc.
3.B), kapTodena n tomatos (puc. 3.C-D), ocobeHHO cuibHO
— Ha YacTHbIX NnoasopbaAx [13].

BUPYC 3E/IEHOU KPAMYATOU MO3AUKU OryPLIA
(B3KMO) / CUCUMBER GREEN MOTTLE MOSAIC VIRUS

PuUcyHOK 4. Bupyc 3en1EHOI KpanyaTol MO3auKku orypua
(B3KMO):
Figure 4. Cucumber green mottle mosaic virus (CGMV):
A— nuct uHduumposaHHoro orypua (Cucumis sativus)
leaf of infected cucumber (Cucumis sativus);
B- nnog uHdmumposaHHoro orypua (Cucumis sativus)
fruit of infected cucumber (Cucumis sativus)

B3KMO Bbi3blBaeT CUCTEMHOE MOPaXKEHUE TbIKBEHHbIX
(Cucurbitaceae) kynbTyp: orypua, AblHM M apbysa, HO He-
M3BECTEH Ha TbiKBE M Kabayke. 3TUM OH OTAMYaeTca OT
BTM u BTOM, KoTopble UMeIOT ropasao 6osee WUPOKUIA
Kpyr xo3seB. B3KMO HaHOCUT 3HauuTeNbHbI Bpen B
YCIOBUAX TENAULbI U PAcNpPOCTPAHEH BO MHOTUX CTpaHax
HOro-BoctouHoit Asnu, Brkatodana JanbHuin BocTok Poccui-
ckoit ®epepaunn [14].

Bupyc upe3BblMalHO KOHTAarMo3eH W YCTOMYMB K
OENCTBUIO 3KCTPEMAsbHbIX (GaKTOPOB BHELWHEN cpeabl:
BMPUOH OCTAETCA YKM3HECNOCOOHbIM NPV HarpesaHuu Ao
90°C, Npw BbICYLUMBAHUMN N 3aMOPAKUBAHUM.

B Mpumopckom Kpae B3KMO obHapyKeH Ha pac-
TEHMAX Orypua B MOCagKax OTKPbLITOrO rpyHTa € CMMMTO-
MamMKn MO3auKK, COMpoBOXAawLWeNncs aebopmaumen wu
ny3blpeBUAHOCTbIO NNCTbeB. Ha nucTbax orypua Bupyc
BbI3blBa/l CHa4asa MOTEMHEHWE KWJIOK, a 3aTem X0po-
TUYHYIO NATHUCTOCTL (puc. 4.A). Maogbl orypua oTcTatoT B
Bece, UCCYLLIAITCA U COBEPLUEHHO TEPAIOT TOBApHbIM BUA,
NMOKPbIBAACH KENTbIMU MNATHAMM, KOTOPbIE YacCTO C/INBAIOT-
CcA B CMNJIOWHYHO CBETAYH OKpacky (puc. 4.B). PacteHua
OTCTaBasn B pocTe, NAoAbl 6bIAN MEAKMMM, MO33aUYHBIMKI
M aebopmMUPOBaHHbIMU. WCTOYHMK pacnpocTpaHeHun
BMPYCa — CEMEHA 3apParKEHHbIX PaCTEHUA.

BUPYC ACMEPMUUN TOMATOB (BAT) / TOMATO ASPERMY
VIRUS
Bnepsbie B Npumopckom Kpae BAT 6bin BbiABNAEH HA XpU-
33aHTEMAX, HO OCHOBHOE XO3AWCTBEHHOE 3HayeHwe 3TOT
BMPYC MMEET, CHUMXAA YPOXKAMHOCTb M Aenas Henpuroa-
HbIMW AR NOCEBA CEMEHA OBOLUHbIX U HaxyeBbIX KyabTyp
[15]. UmpKynauma Bupyca OCyW,ECTBASETCA 33 CYET ero
pesepBauMM B MHOFONETHUX AEKOPATUBHbLIX PACTEHUAX,
OTKyZa OH PacnpoCTpaHAeTca TAAMM HA OBOLLHble M Hax-
YyeBble pacTeHus.

BAT 6bin BbiIB/IEH B OBOLLEBOAYECKUX XO3AMCTBAX

B roceeax TomaTa W nepua OBOLWLHOro. Y MHPULMpPOBaH-
HbIX pacTeHuin o6pasyeTca mMasio NI0L0B, MPUUYEM OHM He
MMEIT TOBAapHOTO BMAA M MOryT 6biTb MCMNONb30BaHbI
TONbKO Ha KOPM CKOTY. OCHOBHbIM CMMMNTOMOM MpW ac-
nepMmMu AIBASIETCA XapaKTepHasa KyCTUCTOCTb, W3Mesbya-
HWe JINCTbEeB, pacnag /IMCTOBOMN MNACTUHKM M NosB/ieHue
no Kpasm eé ocTaBwuxcA ¢parmeHToB bapaosoit wuau
CMHEeBaTOM OKpacku (puc. 5). CemeHa HeL0pa3BUTbI U MO-
ryT OTCYTCTBOBaTb BOBCe (OTCIOAa W Ha3BaHWE 3TOro BUPY-
ca). Y MHOUUMPOBaHHbIX pacTeHMin pe3Ko BO3pacTaeT Ya-
CTOTa MeroTuYeckmx abeppaunii [16].

PucyHOK 5. /luct TomaTta (Solanum lycopersicum), niou-
LUMPOBAHHOIO BMPYCOM acnepmuu TomaTta

Figure 5. Leaf of tomato (Solanum lycopersicum) infected
by tomato aspermy virus

NHMUMpPOBAHHbIE pacTeHUa HepeaKko nAsnsAloTcA bec-
CUMNTOMHBIMU  BUPYCOHOCUTENAMM, NO3TOMY METOAbI
NabopaTopHOM AMArHOCTUKM MMEIOT peLlaloLLee 3HaYeHne
ONA MHOMKaumn BAT.

NHPeKLmMa oT 6ONbHbIX PacTEHUI K 340p0OBbIM Ne-
pefaeTca TAAMM U KOHTAKTHbIM MyTEM B npoLecce arpo-
TeXHUYecKMx npoueayp. Hanbonee sdpdpekTnBHBIMM Nepe-
HOocYMKamu BAT aBnaioTca nepcukoBas M 06bIKHOBEHHAA
KapTodenbHaa TAu, cpeau KoTopbix aona ocobei, cno-
COBHbIX K WMHOMLMPOBAHMUIO, KAaK NpaBu/IO, NpeBbllwaeT
25% [12]. MomuMO yKasaHHbIX BUAOB Tnei, Ha danbHem
BocToKe BbIfiBNEHbI 4 HOBbIX BUAA adbuana-nepeHoCYUKoB
BAT: KpywuHHUKOBaA Taa (Aphis frangulae), niouepHoBsas,
Unn akaumesasn, Taa (A. craccivora), baxyeBas Tna U Ka-
nyctHan taa (Brevicoryne brassicae).

BUPYC MO3AUKUN JIFOLEPHBI (BMJ1) / ALFALFA MOSAIC
VIRUS

BM/J1 noparkaeT Tomatbl, KapTodenb, nepew, HaknarkaHsol,
daconb, ropox U MHorue gpyrve Bo3ge/blBaemble Ky/bTy-
pbl. B Mpumopckom Kpae 1 Amypckoi o61acTu Yalle Bcero
3TOT BMPYC BbIABAAETCA Ha ropoxe M nepue. Haubonee
noAsepKeHbl 3apaxeHUI0 OKPaMHHbIe YacTHble NOABOPbA,
rpaHMyalLme C MHOroNeTHUMM nacTomamm.

NuctbA 1 nnoabl MHGULMPOBAHHbBIX PacTeHMI MNo-
KPbIBAlOTCA KOPWUYHEBATO-KENTbIMU NATHamu (puc. 6).
PacTeHuna 3ameTHO OTCTalOT B POCTE, INCTbA CKPYUMBAOTCA
no HamnpasneHuio K 3emne. ®nosma (0cobeHHO — B HUMK-
Hell YacTM pacTeHWs) COAEPIKUT KOPUYHEBble MOJOCHI.
Takue e Nosocbl UMEIOTCA U B KOPHSAX.

PUCYHOK 6. J/TUCT NitouepHbl cepnosmp,ﬁoi/'l (Medicago fal-
cata), M"HOUUMPOBAHHOM BUPYCOM MO3aUKM NOLEPHbI
Figure 6. Leaf of yellow alfalfa (Medicago falcata) infected
by alfalfa mosaic virus
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BUPYC MO3AUKWU LUIBETHOM KAMYCThI (BMLK) / CAULI-
FLOWER MOSAIC VIRUS

BMUK — oauH 13 Hanbonee onacHbIX NaTOreHoB ANsA pac-
TeHWU cem. KpecToLBeTHbIX, nnm KanyCcTHbIX
(Brassicaceae). B ctpaHax tOro-BoctoyHol A3uu 3TOT BU-
pyc noparkaeT pas/NnyHble BUAbI KanycTbl, AAaNKOH, peauc
NMOCeBHOW, TYPHENC, panc, ropunuy 6enyto, capenTtckyto u
YyépHyto. Ha poccuiickom JanbHem Boctoke BMUK mHoro-
KpaTHO BbIABASAACA Ha 6e/10KOYaHHOM M UBETHOM KanycTe,
peavce noceBHOM W palikoHe [8; 17]. PesepsaTtopamwu
BMpYyCa B Npupoae ABAAIOTCA COPHAKM M3 cem. Brassica-
ceae: Kpecc-canat, Uan obbIKHOBEeHHasA cypenka (Barbarea
vulgaris), nactywbsa cymka (Capsella bursa-pastoris), pe-
cKypaitHua Codwum (Descurainia sophia), apyTka nonesas

(Thlaspi arvense), ropumua nonesas (Sinapis arvensis),
rYNABHUK NekapcTBeHHbIW (Sisymbrium officinale). Bupyc
COXpaHAETCA B 3aparKEHHbIX PACTEHWUAX WM B Koyepbirax
KanycTbl, OCTaB/IeHHbIX HeYOpaHHbIMK B None.

OcHoBHble cumnTombl BMUK-nHdeKkumn: nocsert-
NleHne BCeX KMMOK nuctbeB (puc. 7.A), TémHO-3enéHoe
OKaWMNIeHWe TNaBHOW U CPpegHUX XUAoK (puc. 7.B), mex-
KWNKOBBIN XN0PO3, YPOAAMBOCTb AnCTbeB (puc. 7.C) m
3aZeprKKa pocTa pacteHuit (puc. 7.A). CemeHHyto nepega-
4y BMUK He Habnopgann. OgHako, BUMpYyCHaa uHobeKuma
B/INAET Ha BCXOXKECTb CEeMsIH, YacTo CHUKas eé go 100%,
BO3MOHO, — 33 CHET noBpexaeHus 3apoapiwa. Mpu sTom,
60/bHblE pacTeHUA NPOM3BOAAT MEJSIKUE HEBCXOXUe ce-
MEHA C TOHKOW MOPLUMHUCTON 060/104KOM.

PUCYHOK 7. BUpyC M03auKM LBETHOM KanyCTbl:
Figure 7. Cauliflower mosaic virus:

uHonuMpoBaHHaa besnokovaHHas KanycTa (Brassica oleracea)

IUCT MHGMUMPOBAHHOTO (cneBa) n HemHbUUMpPOBaHHOTO (cnpaBa) AalikoHa (Raphanus sativus subsp.

leaves of infected (on the left) and uninfected (on the right) daikon (Raphanus sativus subsp. acan-

A _

infected cabbage (Brassica oleracea);
B _

acanthiformis)

thiformis);
C _

sativus var. radicula)

IUCT MHOMLMPOBaAHHOTO (ceBa) M HemH$ULMpPOBAHHOrO (cnpasa) peaumca nocesHoro (Raphanus

Leaves of infected (on the left) and uninfected (on the right) garden radish (Raphanus sativus var.

radicula)

Bo3byauTenb 3abonesaHus spdeKTMBHO NepegaeTcs Ths-
MW. MepcrKoBas M ropynyHas TAM CNOCObHbI NnepeHecTw
BMUK paxe nocne oAHOKpPaTHOro npobHOro npokona
nvcTa. Ana KanycTHOM TAM nepuog, BOCNpUATUS MHPeKunn
COCTaB/AET OKOJIO 6 4, NPU 3TOM, CMOCOBHOCTb K MHPUUU-
poBaHuio y ocobei 3Toro BuAa coxpaHsertca b6onee 24 u.
Hecneumnouyeckan ana KpecTouBeTHbIX PACTEHWUI FOPOXo-
Bas TNs TOXe cnocobHa nepeHocutb BMLUK, Ho nocne 60-
/lee NPoA0IKUTENbHOIO €ro BOCNPUATMA (NopAAKa CYTOK).

BUPYC MO3AUKUN TYPHEICA (BMT) / TURNIP MOSAIC
VIRUS
BMT, Bnepsble onucaHHbii B 1921 r. [18], aBnsetca
Hanbosiee BPeAOHOCHbLIM BMPYCOM C TOUYKM 3pEHUsA noTepb
3eN1EHOM Maccbl. IDTOT BUPYC B YCNOBMAX POCCMIACKOrO
[anbHero BocToka nopaaet BuAbl CeM. KanycTHbIX (Bras-
sicaceae) v 60608BbIX (Fabaceae), XoTA NpU 3KCNEpPUMEH-
Ta/IbHOM 3apa’KeHUM OH CMOCOBEH YCMELWHO PenpPoayuUn-
poBaTbcA B pacTeHunax bonee, 4em 20 cemeiicTs [19].
OCHOBHbIM CMMMTOMOM MOPAaXKEHUA pPacTEHUN
BMT sBnsetca obpa3oBaHWe YEPHBIX HEKPOTUYECKMX KO-
Nlel, U NATEH Ha ANCTbAX. B KanmycTHbIX KOoYaHax npu anau-
Te/IbHOM XPaHEeHWU BUPYC Bbi3blBa/s BHYTPEHHUI HEKPO3

(puc. 8). Ha uBeTHOM KanycTe BMPYC Bbi3blBAaeT YepHyto
HEKPOTMYECKYIO KOMbLEBYIO MATHUCTOCTb, Ha TypHence,
XpeHe 1 pene — Aepopmaumio TMCTbEB, MO3aUKY, 3a4epXK-
Ky pocta. BMT nerko pacnpocTpaHAeTca MexaHW4YecKum
NyTém 1 TAAMM, HO He NepesaeTca ceMeHamM 3aparkeHHbIX
pacTeHuit.

PucyHok 8. KauaH 6es10Kko4aHHOM KanycTbl (Brassica
oleracea), N(HPUUMPOBAHHOM BUPYCOM MO3aMKM TypHenca
Figure 8. Bud of cabbage (Brassica oleracea) infected by
turnip mosaic virus
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B Mpumopckom Kpae Bnepsble 3TOT BUPYC BbiAB/IEH HA
nobe 13 Konnekumm NMpPUMOPCKONM ONbITHOM cTaHuun Bee-
POCCUMCKOro MHCTUTYTa FrEHETUYECKUX PecypcoB pacTeHui
um. H.W. Basunosa [20]. TonotunHble wtammbl ana Mpwu-
mopba:  TuMV/loba/Primorje/Vladivostok/1985/TG12. B
aKkcnepumeHTe BMT noparkan pacTeHWa He TONIbKO U3 CeM.
Brassicaceae, HO n u3 cem. Amaranthaceae, Chenopodi-
aceae v Solanaceae v 3¢deKTUBHO NepenaBasca Nepcuko-
BOW TNEN. B npou3BOACTBEHHbIX MOCAAKAX YCTAHOB/IEHO
3HayMTeNIbHOE MOPaXKeHWe 3TUM BMPYCOM NEKUHCKOM Ka-
nyctbl (Brassica rapa subsp. pekinensis), penbl, peguca,
ropumubl 6enoi u gaikoHa.

B page cTpaH notepu, BbI3BaHHble WHbeEKUMen
BMT Ha MacAuuHbIX KPecTOLBETHbIX KynbTypax, Kosieb-
notcAa B npegenax 30-90% [21]. 3ToT BMpyc Haubonee
YyacTo BcTpeyaeTca B KMTae Ha KpecTouBeTHbIX: cypenuue
(B. campestris), pefuce, NeKWMHCKOW W LBETHOW KanycTte
[22-24]. BcxoxkecTb cemsAH H6ONbHBIX PacTEHUI PE3KO CHU-
»aetca [25].

3TOoT natoreH 3¢PeKTUBHO nepenaeTca TAAMU:
nepcrMKoBon, 6axyeBoW M KanycTHOW. YTo Kacaetcs rop-
YMYHOM TN, TO XOTA OHa A0BOJIBHO YACTO W B 3HAUUTE/Nb-
HOM KO/IMYecTBe 3acensieT KPecTouBeTHbIe OBOLWHbIE Ky/b-
Typbl, HO He cnocobHa pacnpocTpaHaTb BMT. MNepepaBatb
BMT moryT Kak KpblnaTble, Tak U 6eckpbiable Gopmbl Taei,
NPUYEM NPOLLEHT Nepeaayun 6eckpblibiMM 0cobamn Haxye-
BOW W KanycTHOM Tieit Obla Bble, YEM KpblAaTbiMU OCO-
6amn Tex ke BuAoB. MNepuog coxpaHeHus BMT 6ecKpbl-
Nbimn popmamm Tnen coctasnseT go 10 Y, KpblaaTbiMn —
00 16 4 [26].

BUPYC MO3AUNKU PEANCA (BMP) / RADISH MOSAIC VIRUS
[pyroit naTtoreH, mMaccoBO NOPAXKAIOLWMIA KpecToLBeTHble
OBOLLHbIe KyNbTypbl Ha poccuiickom [anbHem BocToke —
BMP. Bnepble obHapy»KeH Ha tore MNpruMopCcKoro Kpas Ha
[anKoHe B 1981 r.; NPOTOTUMHbIN wTamm
RMV/loba/Primorje/Vladivostok/1988/KMS-15 [27]. 3kKc-
nepuMeHTabHO 3TOT BUPYC 3aparkan BCe UCNONb3yeMble B
3KCMepUMeHTe BUAbI OBOLWLHbLIX Ky/JbTyp U3 cem. Brassica-
ceae.

CumnTtombl BMP-uHbeKuUumn: yrHeTeHMe pocTa, mo-
3aMYHOCTb U AedopmaLmsa NCTbEB, HEKPOTUYECKAn Kpan-
4aToOCTb U HEKPO3 XUAOK (puc. 9). Ha HUXKHe noBepxHo-
CTW ZINCTOBbIX MJIACTUHOK YacTo MOXKHO Habntopatb obpa-
30BaHWA B BUAE JIMCTOBUAHbIX BbIPOCTOB (3HaLMi). Buabl
pacteHuit Brassica spp. MOryT pearMpoBaTb Ha 3apaeHue
XNOPOTUYHOM KPanyaToCTblo, CO BPeMeHeM nepexoasLLeit
B HEKPOTUYECKY!HO.

PucyHok 9. luct peguca (Raphanus sativus var. radicula),
MHOMUMPOBAHHOIO BUPYCOM MO3auKu peanca

Figure 9. Leaf of radish (Raphanus sativus var. radicula)
infected by radish mosaic virus

PesepBaTopamu Bupyca ABAANAUCH Ky/AbTypHble U
COpHble BMAbl PACTEHWUI, a TaKKe ABY/NETHUE KyNbTypHble
pacteHua cem. Brassicaceae. BMP pacnpocTtpaHaeTca nu-
CTOTPbI3YLULMMMN HACEKOMbBIMM, B MEPBYIO OYepeapb, — KyKa-
Mu-gonroHocukamu (Coleoptera: Curculionidae) v )ykamu-
nucroegamm (Coleoptera: Chrysomelidae) [5; 27].

BUPYCbI O5bIKHOBEHHOU (BOM®) U XMETOM MO3AMKU
®ACO/IN (BHM®) / BEAN COMMON AND BEAN YELLOW
MOSAIC VIRUS
Ha YacTHbIX NOABOPbAX HO¥KHOM YacTU poccuickoro danb-
Hero BocToka oBolHble 6060Bble KyabTypbl (dpaconb, ro-
pox, 606bl 0BOLWHbIE) YacTO nopaxkatotca BOM® (puc. 10)
n BKM® (puc. 11) [28]. CumnTomatnka BOMD-nHdekunm:
YKOpPOYEHMe YepellKa, XI0p03 JIMCTOBOM MNACTUHKM, BO3-
MOMKHbI Ny3blpeBUAHbIE B34YTUA, CKPYYMBAHWE KPaéB u-
cTa BHM3. BXM®-nHdeKuma nposasBnseTca KENTon mosa-
WMYHOCTbO, CNOCOOHOW C/IMBATBLCA B KPYMHbIE KENTble NAT-
Ha, CKpyYMBaHMEM AMUCTA, HA4YMHaAA OT ero AUCTaNbHOro
KOHUa. Oba BMpyca MOryT PacnpoCTPaHATLCA CeMeHaMM1 U
TAAMMN.

B ycnosusax akcnepMmeHTa 3TW BUPYCbl NOpPaKatoT
pacteHusa TONAbKO U3 Tpéx cemeicTs: Chenopodiaceae, Cu-
curbitaceae v Fabaceae.

PucyHok 10. /luctba daconu obbikHoBeHHOM (Phaseolus
vulgaris), "HGULMPOBAHHOMN BUPYCOM OBbIKHOBEHHOW
MO3aunKu paconu

Figure 10. Leaves of common bean (Phaseolus vulgaris)
infected by bean common mosaic virus

PucyHok 11. /iuct paconu o6bIKHOBEHHOM
(Phaseolus vulgaris), "HGMLMPOBaAHHOM BUPYCOM
KENTON MO3auKu paconm

Figure 11. Leaf of common bean (Phaseolus vulgaris)
infected by bean yellow mosaic virus

B Mpumopckom Kpae BHM® obHapyxeH Ha TbikBe: eé
JINCTbS UMEIN CUMMNTOMbI APKOM X/IOPOTUYHOWM MO3aWNKKU U
cunbHol pedopmaumm nuctoes. Usonat BKMO, sbige-
JIEHHbIW U3 TbIKBbI, JIEFKO NepenaBasnca NepcuKoOBOW TeM.
BXM® Ha pacTeHuax cemeiictBa Cucurbitaceae Ha Oanb-
Hem BocToke Poccum maeHTUPUUMpPOBAH BnepsBble M B
KNMMaTUYECKUX yc1oBUAX [laNbHEBOCTOYHOIO pernoHa
BO3MOXHO ObICTPOE pacnpocTpaHeHWe 3TOro BMpyca Ha
TbIKBEHHblE U 6060BbIE pacTeHuUA.
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BUPYC MO3AUNKU APBY3A (BMA) / WATERMELON MOSAIC
VIRUS

BMA BCTpeyaeTcs BO BCeX paoHax BblpalLMBaHWUA TbIK-
BEHHbIX KynbTyp. Ha tore JanbHero Boctoka Poccuu Ha
OBOLHbIX KyAbTypax cemenctea Cucurbitaceae BMA Bsnep-
Bble BbIABNEH Ha pacTeHuAX Kabauka B Konnekuuu MMpu-
MOPCKOM ONbITHOM CTaHUMM BCepoCCUMIMCKOro WMHCTUTYTA
reHeTUYeCcKMX pecypcos pacteHuit um. H.W. Basnnosa v Ha
TbIKBE B YaCTHbIX MOCaAKax. TOMOTUMHbIE LUITAMMbI:
WMV/squash/Primorje/1999/SV-12,
WMV/squash/Primorje/2002/SV-39VK. Cumntombl 3abo-
NleBaHuUA y pacTeHul NPoABAAIUCH B BUAE X10PO3a TKaHel
nuctbes, ux gedopmaumu, nysbipyatoct (puc. 12) u Kap-
JINKOBOCTU pacTeHua. MNnoabl MHGULMPOBAHHBIX pacTeHUM
CTAHOBATCA MeNKMMU, edOPMUPOBAHHLIMKU, C Hepopas-
BUTbIMU CeMeHaMu (B OTAE/bHbIX CNYYaAX UX MONKET He
6bITb BOBCE).

PucyHok 12. /iuct kabauyka (Cucurbita pepo subsp. pepo),
MHOULMPOBAHHOIO BUPYCOM MO3auKku apbysa

Figure 12. Leaf of squash (Cucurbita pepo subsp. pepo)
infected by watermelon mosaic virus

JKcnepumeHTanbHO BMA 3aparkan TONbKO pacTteHua ce-
menctBa Cucurbitaceae. Ocob6eHHO BOCMPUMMUMBBIMKU K
3aparkeHnto BMA Kabayok v TbIKBa, A1 KOTOPbIX He BblsAB-
JIEHO YyCTOMYMBBIX COPTOB. M3 UcnbITaHHBIX COPTOB Orypua
BbIABJEH NNWb OAMH ycTOMUMBLIA («OroHéK»). Mo3xke BO
Bpems obcnefoBaHWA OBOLLHbIX KynbTyp BMA 6bin BbifB-
NIeH B X03AMCTBAX WU APYrux paioHoB MpUMOpPCKOro Kpas
[29]. Npun obwupHbIX 3nNUPUTOTMAX, BbI3BAHHLIX BMA,
CHMXEHWE ypoXKaa TbIKBEHHbIX KyabTyp gocturaeT 10-75%
B 3aBMCMMOCTU OT CPOKa MHPULMPOBAHUA pacTeHuid. Mpwm
paHHeM 3apa)keHuW, obpasoBaHue NJ0LO0B BOObLE He
NPOUCXOANT, M NOTeps yporkas cocTasnset 100% [30].

PesepBatamn BMA saBnatoTcA AnMKopacTywime u cop-
Hble pacteHus. MNepeHocumkammn BMA cayKaTt TAu, rnasHbim
obpasom, — nepcukoBas Taa. Mmetotca gaHHble [31] o
NpUYacTHOCTM K nepeHocy BMA un apyrux sugos adpuana:
ropoxoBoW, noLepHoBoi n 6o6osol Trel. MNepsble cumn-
TOMbl 3ab0/seBaHMA HA pacTEHUAX MOABAAIOTCA BCKOPE
nociae MUrpaLmmn Tael ¢ pesepBaTHbIX Ha MOoAblE Ky/b-
TypHble pacTeHus [32].

BUPYC FrPABUPOBKU TABAKA (BI'T) / TOBACCO ETCH
VIRUS

Hanbonbwuin Bpes BIT npuunHAeT nepuam u TomaTtam,
BbI3blBas Yy pacCTeHWi CubHyt0 aAedopmauuio, Kpanya-
TOCTb, HEKPOTUYECKUI Yy30p NINCTbEB, YMEHbLUEHNE pasme-
poB nnogos (puc. 13), a TakKe Kap/IMKOBOCTb PaCTeHUN,
YeM BbI3blBAET 3HAUMTENIbHOE YMEHbLUEHWE YPOXKANHOCTU
3TUX KYNIbTYP.

PucyHok 13. MNnog nepua (Capsicum annuum), nHobuum-
poBaHHOro (cneea) u HenHdMLMpPOBaHHOrO (cnpasa)
BMPYCOM rpaBupoBKu Tabaka

Figure 13. Fruit of pepper (Capsicum annuum) infected
(on the left) and uninfected (on the right) by tobacco etch
virus

MN30nAT BUpyca BbiABAEH B nocagkax MpuUMOpPCKoli onbIT-
HOM CTaHUMKU BcepocCUMCKOro MHCTUTYTA TeHEeTUYECKMX
pecypcoB pacteHuit um. H.W1. Basnnosa Ha nepue ¢ cumn-
TOMaMW KOJIbLLEBOW MATHUCTOCTM HA JIUCTbAX C AAfibHEN-
WMM pa3BUTUEM HEKpOoTU3aumm u oTmmpanHus [33]. Tono-
TMNHBLIN WTamm: TEV/pepper/Primorje/Vladivostok/2000/
TGK-2. B npouecce M3y4yeHUA 3KCMEPUMEHTAIbHOIO Kpyra
pacTeHuIi-x034eB BUpYyca NPOBEPAN U HA YCTONYMBOCTb K
BIT pallOHMpOBaHHblE COPTa nepua, orypua U Tomara:
YCTOMYMBBIMU K 3apajKeHWI0 OKasa/ucb BCe COpTa orypua
W OOMH COpT TOMaTa («XabapoBCKMit»).
HacekombiMU-NEPEHOCYMKAMUM  BUPYCa ABAAKOTCA
6onee 10 BMAOB TNeW, cpeam KoTopbix Hambonee apdek-
TMBHbIM NEPEHOCYNKOM ABNAETCA NEPCUKOBAA TAA.

BUPYC KOJIbLIEBOW MATHUCTOCTU TABAKA (BKMT) /
TOBACCO RINGSPOT VIRUS

BKNT nmeeT oyeHb 60/1bLLION KPYr pacTeHUi-xo3seB cpean
KY/IbTUBMPYEMbIX U OMKOPACTYLWMUX BUAOB. B Mpumopckom
Kpae 3TOT BUPYC 4acTo 06HapyKMBaeTCca Ha nepue, nonyxe
(Arctium spp.), NaWTHWKe CceHHOM, uAn eHyrpeke
(Trigonella foenum-graecum), ¢pume asuatckoi (Phryma
asiatica), repaHn Bnacosa (Geranium wlassowianum),
KoMMmenuHe o6blkHOBeHHON (Commelina  communis),
AceHe Hoconuctom (Fraxinus rhynchophylla) n 6apxaTte
amypckom (Phellodendron amurense) ¢ cumnTomamm
KOMbLLEBOM MATHUCTOCTU (puc. 14.A) NUCTbEB U yrHETEHUA
pocTta (puc. 14.B).

A
PucyHok14. Bupyc KobL,EeBOMN NATHUCTOCTM TabaKa:
Figure 14. Tobacco ringspot virus:
A — ancT nHpMumMpoBaHHOro Hapxata amypcKoro
(Phellodendron amurense) / |leaf of infected Amur cork
tree (Phellodendron amurense);
B — MHOUUMpPOBaHHbIN NaxxuTHUK (Trigonella foenum-
graecum) / infected fenugreek (Trigonella foenum-graecum)

BKNT nepepaetca HemaTogamun poga Xiphinema, Kotopble
BbIiIB/IEHbl BO Bcex pervoHax [anbHero Boctoka. Penpo-
OYKUMA 3TOTO BMpYCa B TKAaHAX HEMAaToA He OMnucaHa, oA-
HaKo OH [0 MecAua COXPaHAeTCA B MONOCTM CTU/IeTa U B
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NUW,EeBapuUTENbHOM TpaKTe HemaTtog,. CBo6OAHOXKMBYLME
noysBeHHble HemaToAbl CNOCO6HbI 3GDEKTUBHO COXPaHATb
BKNT B 3MMHWI nepuog, M NPenaTcTBYHOT 3/JAMMUHALUK
BUpYCa AaXKe B C/ly4ae MOJIHOTO YHWUUTOMEHWUA 3aparKéH-
HbIX nocesoB [5]. Kpome Toro, nokasaHo, yto BKMNT moxeT
nepesasaTbCcA U NepCcMKoBOMN TNéW [34].

BUPYC KE/TTOV KAP/INKOBOCTU JIYKA (BKK/1) / ALLIUM
YELLOW DWARF VIRUS

BXKKJ/1 nopaaeT npaKTUYeCKU BCe NYKOBUYHbIE KyAbTypbl
Ha [JanbHem BocTtoke. CumnTOMbl 60NE3HKU, STUONOTMYeE-
CKM cBA3aHHOM ¢ BXKK/1, nposasnsatoTca B popme WTpMXoBa-
TON XNOPOTUYHOW MO3aWKW, HaZ/aMblBaHUA Mepa U ero
YBALAHMA, YCbIXaHWA BEPXYLUEK Nepbes BNAOTb 40 rmbenm
pacTeHuMi WAM UX HagsemHol 4actu. OcobeHHOo cylue-
CTBEHHbI YPOH 3TOT BUPYC HAHOCUT CEMEHOBOACTBY /IYKa
(puc. 15). B¥K/1 nerko pacnpoctpaHaeTca MHOTMMM BUAAMM Tel
npu NpobHOM NWTaHWM W THIOILMAHOBBIM Kielom (Aceria
tulipae) — obbMHBIM BpeauTeNem JYKOBUYHBIX KynbTyp. Kpome
Toro, BAKKJ/1, Kak 1 MHOrve apyrve noTMBMPYCh, MOXKET nepeaa-
BaTbCA CEMeHaMM. 3TOT BUPYC BblfB/IEH B 06pa3Liax lyKa W YecHO-
Ka B Mprmopckom (TonoTMnHbIN LUTaMM:
AYDV/onion/Primorje/Vladivostok/1993/T8) n Xabaposckom
Kpasx (AYDV/onion/Primorje/Vladivostok/1998/TW-9),
MpKyTckoi 1 HoBocmbupcKoit obnactsax [35].

] L ae]
PucyHok 15. Penuatbiit nyk (Allium cepa), iHdnumnposaH-
HbI BUPYCOM KENTOM Kap/IMKOBOCTM JIyKa
Figure 15. Onion (Allium cepa) infected by allium yellow
dwarf virus

BUPYC MO3AWNKU YECHOKA (BMY) / GARLIC MOSAIC
VIRUS

BMY BcTpeyaeTcs B moceBax YecHoKa (puc. 16) u ayka no
BCEW TeppuTOopuM tora poccuitickoro [JanbHero BocToka.
XapakTepHble cumnToMbl BMY-uHeKLMU: nomkui, mso-
FHYTbIM LBETOHOC, LUITPMXOBATAA X/JIOPOTUYHAA MO3aMKa U
KENTAA MOPLWMHUCTOCTL. CumnTombl BMY yacto macku-
pytoTca.

PucyHok 16. YecHok (Allium sativum), MHOUUMPOBaHHbIi
BMPYCOM MO3auKM YeCHOKa

Figure 16. Garlic (Allium sativum) infected by garlic mosaic
virus

BMY morKeT pe3epBMpPOBaTLCA Ha AEKOPATUBHbIX
M AMKOPACTYLUMX NYKOBUYHBIX pacTeHusax. YecHoOK u Bere-
TaTUBHO pPa3MHOXaemble BUAbl yKa NMPaKTUYeCKU HEeBO3-
MOKHO U36aBuUTb OT NpuobpeTéHHon BMY-uHdpekuun. 3to
BO3MOXHO TO/IbKO MPU Pa3MHOXeHUM cemeHamu. Bupyc
NIeTKO NepefaeTcs MeXaHUYeCKM, a TaKKe C MOMOLLbIo
TAel 1 TIoNbNaHOBbIM Knewom. Hanbonee sppeKkTMBHbIM
nepeHocunkom BMY Asnaetca nykosas Tas (Neotoxoptera
formosana). MepBoHaYabHO 3TOT BUA, TAei Bbln OBHapy)KeH Ha
TaiiBaHe B 1921 r., HO BbICTPO PACNPOCTPAHUACA NO BCEMY MMPY.
Ha nyKe napasutvpyeT eLué OauH BUA, TIEN, TOXKE NepeHOCALLMA
BMM, — wanotosas 1a (Myzus ascalonicus).

3AK/NHOYEHUE

O4HUM U3 BaXKHEMNLLMX 3N1EMEHTOB MEPONPUATUIA, Hanpas-
JIEHHbIX Ha NOBbILWEHME YPOKANHOCTU U NPOAOBO/LCTBEH-
Hol 6e3onacHocTu Poccuiickoli ®eapepaumn Ha [danbHem
BocToke, ABnAeTca pa3paboTKka Komniekca AMarHocTude-
CKMX TECT-CUCTEM AN UHAMKaALMK Bo3byauTenei GutoBu-
pYCHbIX 3a60N1€BaHNI, B TOM YMC/Ie — BUPYCHOW 3TUONOTUMN.
Hanbonee uyscTBUTENBHBIM U cneuuduyeckue TecT-
CUCTEMbl TaKOro TUMA CO3[AlOTCA B HacToAllee Bpems Ha
OCHOBE MOJIMMEPA3HON LenHoM peakumm. OgHaKo UCnonb-
3yemble B 3TOM MeToze npaimepbl U BHYTPEHHUE 30HAbI
[OOMKHbI  COOTBETCTBOBATH FeHeTUYecKMm dparmeHTam
LUTaMMOB, LUMPKYIUPYIOLLMX B TOM WU UHOM pervoHe. B
[aHHOW paboTe npeacTaBneH KaTanor GUTOBMPYCOB, MO-
pakaroLwmx OBOLWHbIE U HaxyeBble CebCKOXO3ANCTBEHHbIE
KYNbTYpbl, C YKa3aHWEM WX IKONOrMYecKux ocobeHHocTew
M pacnpocTpaHéHHOCTM Ha [anbHem BocToke. KpaTkuit
0630p 3TUX BMPYCOB, LUTaMMbl KOTOpPbIX XpaHATcA B Poc-
CUICKOM KoNnekumu BupycoB BocTouHoW Asmu Ha bHase
®HL, BrnopasHoobpasua ABO PAH, asnsetca Heobxoau-
MbIM 3Tanom paboTbl NO OnNpeaeneHutd MONEKYNAPHO-
reHeTUYeckoro pasHoobpasuna GUTOBUPYCOB POCCUICKOTO
JanbHero Boctoka.
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KPUTEPUU ABTOPCTBA
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