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OpHoneTHAa 6060Bas KynbTypa ryap (Cyamopsis tetragonoloba (L.) Taub.) nepcnekTMBHa AN BbipalnBaHnA Ha tore
Poccun. B 2018 1. 6b111 NpoBefieHbl prTOCaHUTapHble 06CefoBaHNA MOCEBOB ryapa (13 KonnekunoHHbIX 06pa3LoBs)
B nAT! punuanax BUP (KpacHogmapckuin Kpai, larectaH, AcTpaxaHckas v Bonrorpagckas obnactu). Bo Bcex nyHKTax
Ha NIMCTbAX Fyapa OTMEYEHO HECKObKO TUMOB SIMCTOBbIX MATHUCTOCTEN, CPEAN KOTOPbIX Npeobnafanyt CMMITOMbI
nopaxeHua pacteHuin rpnbamu popa Alternaria Nees. BupoBoli cocTaB MUKPOMULIETOB UAEHTUOULMPOBANN C No-
MOLLbIO MUKPOOVONOrMYeCKNX METOAOB 1 BbICOKOMPOV3BOANTENIBHOTO CEKBEHVPOBAHMA NOCIEA0BATENIBHOCTI MEX-
reHHOro crecepa reHa sgepHon pubocomanbHor PHK (ITS2). YctaHoBneHo, uto rpubsl Alternaria spp. B pas3nmnyHbIxX
aKonoro-reorpadryeckmnx ycnoBusx tora Poccun Bbi3biBaloT Ba OCHOBHbIX TUMA MNATHUCTOCTEN INCTbEB: TUMNYHYIO
(6exxeBble 1 6ypble OKpyrible NATHA, 0ObIYHO CONMPOBOXKAALIMECA KOHLIEHTPUYECKOI 30HaNbHOCTbIO) 11 KOPUYHEBYIO
NATHUCTOCTb (MefKkme Gypble BbiMyK/ble CNMBaOLMecs NATHA). B 6onblUMHCTBE ClyyaeB NopaxxeHre TKaHen nncTa
BbI3BaHO rpnbom A. tenuissima (Nees & T. Nees : Fr.) Wiltshire. BoiaBneHa Takxe conyTtctBytowan mukodnopa (npex-
Zie Bcero, rpubbl popa Fusarium Link). OguH 13 cambix BpeJOHOCHbIX MAaTOreHOB ryapa B CTpaHax, rae cocpefotoye-
Hbl OCHOBHble noceBHble nnowaan (MHamsa, MakuctaH, CLLUA), — cneymanvsnpoBaHHbI MUKpoMULET A. cyamopsidis
Rangaswami & A.V. Rao Ha noceBax B Poccun He o6Hapy»keH. O6pasLibl ryapa pasnnyatoTcs no cTeneHn nopaxeHuns
BO36yauTenem anbtepHapuosa A. tenuissima. NMokasaHo anddepeHLmanbHoe B3anMoencTBme napasnTa 1 Xo3samnHa.
COOTBETCTBEHHO, AN1A NPefoTBPaLLeHNA SNMOUTOTUI CnepyeT BbipaLlMBaTh COPTA, 3aLUMLLEHHbIE HETOXKAECTBEHHbI-
MU reHaMu YCTONUYMBOCTM. Bo Bcex nyHKTax u3yyeHus cabo nopaxanncb anbTepHaprio3om obpasLpbl K-52568 (Ap-
reHTUHA) 1 K-52569 (MakncTaH), pag o6pasLoB Obil YCTONUNB TONbKO B YCIOBUAX OAHON UM ABYX OMbITHBIX CTaHLUIA.
M3yueHHble dOopMbl reTeporeHHbI Mo YCTONYMBOCTU K MATOrEHY, UTO NPefoCTaBAeT BO3MOXHOCTb 0T60pa pe3ncTeHT-
HbIX K 601€3HI NTMHWI 13 BOSbLUEN YaCTV KONMEKUMOHHbIX 06pa3uoB. Tak, B pa3nnyHbix ¢unmanax BUP n3 obpasuos
K-52571, K-52573 n k-52580 oToOpaHbl pacTeHna 6e3 CUMNTOMOB NOPaXKeEHWs, CObPaH CEMEHHOI MaTepuras, KOTOpbIii
MOXET ObITb MCMONb30BaH AJ1A CO3[aHNA HOBbIX [JOHOPOB YCTONUMBOCTU K 6ONE3HN.

KnioueBble cnosa: ryap; ¢UTOCaHUTapPHbI MOHUTOPWHT; anbTepHapUo3; BbICOKOMPOU3BOAUTENIbHOE CEKBEHVPOBA-
Hue (NGS); yCTONUMBOCTb; B3aUMOAENCTBYE Napa3nT-pacTeHNE-XO3ANH.

Ana untupoBaHus: Paguerko E.E., Abgynnaes PA., Annatbesa H.B., MytunHa O.B., facny EJ1. AnbTepHapuno3Hble naT-
HUCTOCTU ryapa. BaBnnoBcKumi )XypHan reHeTnkn n cenekummn. 2019;23(6):641-649. DOI 10.18699/VJ19.536
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The annual legume crop clusterbean (Cyamopsis tetragonoloba (L.) Taub.) is a promising crop for cultivation in the
south of Russia. In 2018, phytosanitary examinations of clusterbean fields (13 collection accessions) were conducted
in five VIR branches (Krasnodar Territory, Dagestan, Astrakhan and Volgograd Regions). At all points, several types
of leaf spots were observed on clusterbean leaves and symptoms of plant damage by fungi of the genus Alternaria
Nees prevailed. Using microbiological methods and Next-Generation Sequencing (NGS) of the nuclear ribosomal
internal transcribed spacer two (ITS2), the species composition of micromycetes was identified. It was found that
the micromycetes Alternaria spp. in different ecological and geographical conditions of the south of Russia cause
two main types of leaf spots: the typical (beige and brown round spots, usually accompanied by concentric zonality)
and brown spot (small brown bulging merging spots). Overwhelmingly the damage to leaf tissues is caused by the
fungus A. tenuissima (Nees & T. Nees : Fr.) Wiltshire. A quite numerous accompanying mycoflora (first of all, fungi of
the genus Fusarium Link) was also detected. A. cyamopsidis Rangaswami & A.V. Rao, one of the most harmful guar
pathogens in the countries where the main acreage is located (India, Pakistan, USA), was not found on clusterbean
fields in Russia. The accessions of clusterbean differ in degree of damage by A. tenuissima that causes Alternaria leaf
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blight. Differential interaction of parasite and plant host was revealed. Therefore, to prevent epiphytotics, varieties
protected by non-identical resistance genes should be grown. At all VIR branches, accessions k-52568 (Argentina)
and k-52569 (Pakistan) were weakly damaged by Alternaria leaf blight, and some accessions were resistant only in
the environmental conditions of one or two experimental stations. The accessions studied were heterogeneous in
pathogen resistance, which allows selecting disease-resistant lines from most of the collection accessions. Thus,
in various VIR branches, plants without symptoms of disease were selected from accessions k-52571, k-52573 and
k-52580, and seeds were collected to create new donors of disease resistance.

Key words: clusterbean; phytosanitary monitoring; Alternaria leaf blight; next-generation sequencing (NGS); resis-

tance; parasite — host-plant interaction.
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BBepeHune

I'yap Cyamopsis tetragonoloba (L.) Taub. — HoBast it Poccun
OIHONETHsST 0000Bast KyJIbTypa MHOTOLIEJIEBOTO HCIIOIb30-
BaHMs. Ero mcmonb3yloT B NuIy ¥ Ha KOPM CKOTY, OJTHaKO
HanOoJIee EHHBIN MPOJYKT MepepaboTKN CEMSTH — ryapoBast
KaMmeJlb, KOTOPYIO IPUMEHSIOT B KauyeCTBE cTaOMIM3aTopa
KOHCHCTEHIIMH, YBEJIMYHBAIOIIETO BI3KOCTh 1 JKEIHPYIOIINE
CBOICTBA, B KOCMETOJIOTUH, TTUILEBOH, OyMaKHON, TEKCTHIIb-
HO, yroIbpHOH 1 HePpTeOypoBoii mpoMeinuieHHocTH (Pathak,
2015). AKTyanbHOCTb IPOOJIEMBbl UMITIOPTO3aMEIICHHUS Tya-
POBO¥i KaMeaM MPOMBIIUICHHOTO Ha3HAYEeHUsT 00yCIIOBHIIA
HEOOXOAMMOCTh M3Y4EHHsI EPCIIEKTHB BBIPAINBAHUS TPO-
MTMYECKOH KYJIBTYpBI B ycIoBUsIX Poccui.

OCHOBHBIE HalpaBJICHUA CCIICKITNOHHO-TCHETUYCCKUX pa-
00T — ynmydIeHne NpoayKTUBHOCTH, Ka4eCTBa U yCTOHYUBO-
CTH K BpEJIHBIM Oprann3mam. I 'yap xapakrepusyeTcs IIUPOKOH
Bapuanueil Mopdooruyeckux npusnakoB (Malaghan et al.,
2013; Boghara et al., 2016), ogHako pazHOOOpa3ue BO3ICIbI-
BaeMBIX COPTOB I10 TeHaM YCTOHYMBOCTH K (PUTONATOTCHAM
HeBbIcoko (Kumar et al., 2017).

Ha ryape nurarorcst HaCeKOMBbIE 1 KIICIIHN; BBISIBICHBI MHO-
TOYUCIICHHBIE OaKTepHajbHbIC, BUPYCHBIE, TPHOHBIC U HE-
MaTO/IHbIE 3a00JIeBaHUSs, CPEIU KOTOPBIX Hanbosee MMPOKO
pacrpocTpaHeHBI U BPEIOHOCHBI 0aKTepro3 (BO30YIUTENb —
Xanthomonas axonopodis pv. cyamopsidis (Patel) Vauterin)
U aJbTEepPHAPUO3HAS IIITHUCTOCTH (BO30ynuTens — Alternaria
cyamopsidis Rangaswami & A.V. Rao) (Gandhi, Chand,
1985; Woudenberg et al., 2014). [ToBcemecTHOMY U OBICTPO-
MY PacrpoCTpaHEeHHUIO OOJe3HeH CrIOCOOCTBYET COXpaHEHHUE
WHQEKINHA B CEMCHAX.

BcepoccuiickiM HHCTHTYTOM T'eHETHYECKHX PECYPCOB pac-
tennii umenn H.U. Basunosa (BIIP) 8 2017-2018 rr. opranu-
30BaHO YKOJOTHUYECKOE UCTIBITAHNE KOJIEKIIMOHHBIX 00Pa3IIoB
ryapa Ha rore Poccuu. B pesynerare ¢urocanntapHoro o6-
cnemoBanus moceBos B 2017 . Ha KybaHCKoii OITBITHOM cTaH-
uun BUP (I'ympkeBuuckuii paiton KpacHomapckoro kpasi),
a Tarke J1adopaTOpHOro aHaM3a MH(GHUIMPOBAHHOTO pac-
TUTEIHLHOTO MaTepHala BBISBICHBI J[Ba HauboJiee pacrpo-
CTpaHEHHBIX 3a00JIeBaHM: OaKTepHo3 U anpTepHapro3. s
OakTepro3a ObIIO XapakTepHO AMU(PUTOTHHHOE pa3BHUTHE,
OTMeuaji MacCOBOE yChIXaHHE M JlaXKe I'MOenb pacTeHui
HEKOTOPBIX 00pa3mnoB. C MoMOIIbI0 0aIoBOH IMIKAIEI ObLIA
OlICHEHA CTEIEeHb IIOPaKeHNUS pPacTeHHUH BO30yauTeneM 3a00-
JICBaHUS U BBIJICJICHBI YCTOHUUBBIE POPMBI (K-52569, k-52575
n k-52580) (Pamuenko, CokomnoBa, 2018).

B aBrycre 2018 1. puTocannTapHusie oOcaeJ0BaHUS MTOCE-
BOB Tyapa IpOBECHHI B IIATH IKHBIX (uranax BUP. B or-

642

JMYHe OT NPEIBIIYIIEro MOJIEeBOr0 Ce30Ha, B YCIOBUSAX IO~
BCEMECTHOIT 3aCyXH 00OHAPYKEHBI JHIIb SAUHUYHBIC CITyYan
MOpa)KeHHsI pacTeHuil Bo3OyauTenaeM Oakreprosa. Bo Bcex
IYHKTaX Ha JINCTBIX Tyapa OTMEYEHO HECKOJIBKO THIIOB JIHC-
TOBBIX IATHUCTOCTEH, CPEIM KOTOPBIX Mpeobianaan CHMII-
TOMBI IOpaXKEHHs pacTeHuil rpubamu pona Alternaria Nees
(6exeBbIe M Oypble OKPYTIIBIE MISATHA, YaCTO C KOHIICHTPHUYE-
CKOH 30HANILHOCTBI0). B psizie ciyyaeB ansTepHapHO3HbIC MSIT-
HUCTOCTH HAllOMHHAJIN COJIHEUHbBIE 0)KOTH, a TaK)Ke COIpO-
BOXKIAIHCH Aeopmartueis mructreB. Habmromanm n «xopraHe-
BYIO [ISITHUCTOCTB (MEJIKHE Oypble BBITYKIIbIC IISATHA) HEsIC-
HOM 9TUOJIOTUU.

enp HacTOsATIEH pabOTHI — C TOMOIIBI0 MUKOJIOTHYECKUX
Y MOJICKYJISIPHO-TEHETHYESCKUX METOJI0OB HICHTU(HIIUPOBAT
BUJIOBO# cOCTaB IprbOB poaa Alternaria Ha ryape ¥ OLCHUTh
CTEIIeHb MOPAYKEHUS] 3TUMH NaTOT€HAMH KOJICKIIMOHHBIX
00pa3LoB, UCIBITHIBAEMBIX B PA3JIMYHBIX SKOJIOro-reorpadu-
YECKUX ycinoBuAX tora Poccuu.

Matepwuanbl n metogbl

B 2018 r. Obun 00cIe10BaHbl MOCEBBI IKOJIOTUUECKOTO HC-
meiTaHus 13 00pasioB Tryapa pazIHdHOTO MPOMCXOKACHHUS
Ha Kpsivmckoit onbiTHo-cenekunonnoi (KOCC BUP), Ky6an-
ckoii (KOC BUP), Harecranckoii (JIOC BUP), Bonrorpan-
cxoit (BOC BUP) u Actpaxanckoit (AOC BUP) ombITHEIX
cranmsix BUP. LlenecooOpa3HOCTh MPOMBIIIEHHOTO BO3-
JICJIBIBAHUS T'yapa OIpeeiIsieT, IPexk ie Bcero, cymma 3ddek-
THUBHBIX TeMIIepaTyp Bo3myxa Beimie 10°, koTopas ITOKHA
cocTaBiATh 0koio 3400-3500 °C (JIebens u ap., 2017). Knn-
MaTH4eCcKHe YCIIOBUs IoKHBIX (uinaioB BUP Briosine orBeva-
10T naHHOMY TpedoBanmio. IOC BUP pacnonoxkena B 10okHON
Im10cKoCTHOM 30He Jlarecrana y Kacnuiickoro mops, B 10 km
or I. JlepOenTa. [1ouBbI KalITaHOBBIE, TSKENOCYIIMHUCTBIE.
brn3ocTs MOpsi, HCKYCCTBEHHOE OPOIIEHHE 00YyCIIOBINBAIOT
MIOCTOSTHHO BBICOKYIO OTHOCHTEIILHYIO BIQXKHOCThH BO3/yXa,
KoTopast B utone (cpennss remneparypa 24.9 °C), kak npaBu-
110, He HIKe 67 %. KOC BUP pacnionoxeHa B CTEITHOM yacTi
[Tpuky6anckoi paBHUHBI. [10UBEHHBIN TOKPOB MpeECTABICH
MOIIIHBIM TIPEKaBKa3CKUM YepHo3eMoM. Kitmmar ymepeHHo
KOHTHHEHTAJIBHBIH, ¢ ’KapkuM JietoM. CpeHeroaonas TeM-
nepatypa Bo3ayxa 10.6 °C, cpenHemecsauyHas Temmneparypa
utond 23.3 °C. CpetHEMHOT0JIETHSSA TO/I0Basi CyMMa OCaIKOB
cocTaBisieT 545 MM, OHAKO B pa3HbIE TOABI KOIEOIETCS OT
400 no 770 mm. KOCC BUP naxonutcs B . Kpeimcke, B
3arnajHoi 4acTH mpearopHoi 30Hel KpacHomapckoro kpas.
[TouBbI — CIUTBIE W AETPaJUPOBAHHBIC YEPHO3EMbI IIIHMHU-
CTOTO MEXaHW4ECKOro coctaBa. CpeJHEros0Bast TeMIeparypa
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Bo3yxa 10.6 °C. Jlerom OOBIYHBI 3aCyLUIMBBIC MEPUOIbI,
KoTopbIe mpepsiBatoTcs muBHAME. BOC BUP pacmonoxena
Ha 3eMJIsIX Bonro-AxryOuHckoit noiimel. [TouBsr — anmoBu-
AJIBHBIC CYTTIMHKH. Kiaumar PE3KO KOHTHUHEHTaJbHBIN. BecHa
cyxas, ¢ OBICTPBIM HapacTaHHEM JHEBHBIX TEMIIEPATYp U
yacTeIMU BeTpaMmu. Jleto cyxoe, 3HolHOe. B nensre Bonru,
Hepaneko ot I. Actpaxanu Haxogutcss AOC BUP. Knumar
3/1€Ch CaMblil KOHTHHEHTAIbHBIN U 3aCYIIJIUBBIN HA BCEl €B-
porneiickoit wactu Poccun. CpenHsisi MHOTONIETHSAS TeMIIepa-
Typa Bo3ayxa cocrasiugeT 10.5 °C, cpennecyTodHas Temie-
parypa ntons — 25.6 °C.

OO0pas3Ibl BBICEBAIN BO BTOPOH ITOJIOBHHE Mast HA ICJISTHKAX
JnuHOM 3-3.5 M B 1ByX noBTOpHOCTAX. B 2018 I Ha 1ore Poc-
CHH TIOBCEMECTHO HAOII01aJIach 3aCyXa, MOCIIE IT0CEBA BIUIOTh
JIO TIepUOAa MPOBEICHNS (PUTOCAHUTAPHOTO MOHHUTOPHHTA
(KoHel MIONS — HA4ajo aBryCcTa) OCAJKOB MPAKTUYECKH HE
6s110. B yenmosusax 1IOC BUP pacteHus monuBaim IBaIbl,
Ha BOC BUP nu AOC BUP ucnonp3oBany CUCTEMY Kalemb-
HOTO OpoIIeHUs pacTeHuid. [lJist IpoBeieH s 1abopaTopHOit
9KCIEPTHU3bI MOPAKEHHBIE JHCThsI COOMpaNH B OyMasKHbIE
TMTaKeThI, OJICYIIMBAJIN ¥ XPAHUIIH B OBITOBOM XOJIOAMIIBHHKE.

Ha nmuTomMHMKaX 3KOJOTrMYE€CKOrO MCIIbITaHHUS (bI/IJ'II/IaJ'lOB
BUP uzyuanu nepcrekTUBHbIE 1)1 BbIpaluBanus B Poccun
00pa3npl Tyapa pa3M4HOTO NMPOUCXOXKICHHS. B aToT Ha-
0Op BOILIM MECTHbIe 00pa3ibl Oe3 Ha3BaHUIl W3 APreHTH-
HBI (K-52568) u [lakucrana (k-52569), otOop M3 makucTaH-
CKOTO MeCTHOTO 00pasna, crenannslii B Kpeimy AO «TaBpu-
na» (x-52571), cenexunonnsie copta u3 CIIIA Santa Cruz
(xk-52584), Kinman (k-52585) u Lewis (k-52586), nHauii-
CKHe 00pa3iibl, oTydeHHbIE 13 POCTOBCKOTO yHHBEpCHTETA
(k-52580 u x-52581), copra cenexuun KOC BUP Basunos-
ckuit 130 (k-52572, ot60op u3 k-52568), Kybanckmii (k-52573,
otoop u3 k-52571), Kybanckuii roOuneiinsiii (k-52742, ordop
u3 k-52581), copra Bekrop (k-52574) u Cunyc (k-52575).

[IpoBeeH MHUKOJIOTHUYECKUH aHAIH3 00pa3IoB pacTeHUNA
ryapa ¢ pa3HBIMH CUMITTOMaMH ITIOpayKeH s (PUTOMIAaTOTCHAMH.
@parMeHThl IOPaKCHHBIX TKAHEU IIOMEIAJIN B MapJeBble
MEIIOYKH, MPOMBIBAIIHN 2 1 110 CTPYEH BOAOIPOBOIHOM BOJIBI,
MOBEPXHOCTHO Je3nHpuuuposany B Tederne 1 mun 0.1 %
pacTBOpoM HHUTpara cepedpa, IPOMBIBAIN HECKOJIBKO pa3
CTEPUIILHOM BOAOH CO CTPENTOMULIMHOM M PacKja/JblBall B
yamky [leTpy Ha TOBEPXHOCTH arapu30BaHHON KapTO(eITbHO-
caxapo3Hoii cpeibl. Yaiku HHKyOHpOBaIi B TEPMOCTATE IPH
24 °C B TeueHne 7 CyT, a 3aTeM IPU SPUTEMHOM OCBEIIICHHH.
[Tocne mosiBieHUs MULENNS Ha WIA BOKPYT PacTHUTEIbHON
TKaHU €ro MepeHOCHUIIM Ha CBEXKYIO MUTATENBHYIO Cpeay U
MOTyJalid KOJIOHUH (HM30JIATHI) (PUTONMATOTCHHBIX TPHUOOB.
[Tociie KOMMYECTBEHHOTO y4yeTa BHUAOBOTO PAa3HOOOPA3Hs
MHUKPOMUIIETOB BBLICJISUIN TPYIITy TpHOOB poxa Alternaria.

s npentudukanuu rpudoB pona Alternaria mo mopdo-
JIOTMYECKUM TIPU3HAKaM MOHOCIIOPOBBIE N30JISAThI BBIPAIIH-
BaJIM Ha KapTo()eIbHO-MOPKOBHOW MHUTATEIBHON Cpeae mpu
24 °C u nepeMeHHOM ocBerieHuu (16 9 cBeT: 8 4 TeMHOTA).
Wnentudukannio 1301TOB OCYIIECTBIUIN HA 5—7-€ CyTKH,
[IPOCMAaTpHBasi CIIOPOHOLICHHE HA NMOBEPXHOCTH KOJOHMM
o1 OMHOKYJISIPOM, C MCIIOTIB30BaHUEM OnpeaenuTens (Sim-
mons, 2007).

I'pubsl pona Alternaria B TUCThSIX Tyapa UACHTH(GUIAPO-
BaJI TAKXK€ C TIOMOIIBIO BHICOKOTIPOM3BOANTEIBHOTO CEKBE-
HHUPOBAHHS MOCJIE/IOBATEILHOCTH MEKXTEHHOTO CIieiicepa rena

2019
23:6

AnbTepHapuno3Hble
NATHUCTOCTM ryapa

sanepHoit pudbocomansaoir PHK (ITS2). [Tpu aToM ObLT BbI-
Opan BaprabeNbHBIN yuacToK siaepHoro reHoma 5.8 STRNA —
ITS2 — 28SrRNA, no3sonsiromuii, COMacHO JINTEPATypPHBIM
MaHHbIM, auddepeHnnpoBaTh BUABI Alternaria U3 ceKuuu
Porri, K KOTOPOI OTHOCUTCSI ONTACHBIN CHIELUAIN3UPOBAHHBIN
naroreH ryapa A. cyamopsidis, OT Ipyrux MpeacTaBUTeNeH
pona (Pavon et al., 2011; Woudenberg et al., 2013).

AHaIM3MpPOBAIH JIUCTHS I'yapa ¢ Pa3TNIHbIMU TUITAMH IISIT-
HHUCTOCTEH, KOTOphIe ObLIM coOpaHbl B IATH (rutnanax BUP.
JIucThst BHICYIIMBAIIM B €CTECTBEHHBIX YCIIOBHSX U PACTHPa-
mm B xuakom azore. JJHK Brigensum u3 10-20 mopaskeHHBIX
JHUCTHEB ¢ MoMolIbio Habopa peakTnBoB NucleoSpin Soil
(MACHEREY-NAGEL, I'epmanusi) coriacCHO MHCTPYKIIUU
npousBogutens. KauectBo u koHuenrpauuto JJHK ouenu-
Basin Ha criekTpodoromerpe NanoDrop 2000C. U3 nuctees,
cobpannbix Ha IOC BUP, e ynanock Beigenuts JJTHK ynos-
JIETBOPHUTEINILHOTO KaueCTBa, TI03TOMY 00pa3el] ObII HCKITFOUEH
U3 aHaIn3a.

B nccnenyempix obpasiax Oblia MpoBeJeHa aMIuIiprKa-
U pparMeHToB puOOCOMaNbHBIX onepoHoB rpubos (ITS2)
merozoMm IILIP ¢ ncnonezoBanueM npaiimepos [7S1F/ITS2
(GCATCGATGAAGAACGCAGC/TCCTCCGCTTATTG
ATATGC) (White et al., 1990). CexBeHnpoBaHue BBITIOJ-
Hsuh Ha tutatdopme MiSeq ¢ momonpio Habopa PeaKTHBOB
MiSeq® ReagentKit v3 (600 cycle) ¢ n1BycTOpOHHHM YTe-
aueM (Illumina, CIIIA). [Tomy4yeHHBIE TOCTEIOBATEIFHOCTH
o0pabaTbIBaiM ¢ MOMoIIbI0 mporpamMmmuoro makera PIPITS
st oudmotek ITS (Gweon et al., 2015). Pabory npoBo-
TN ¢ ucronb3oBanueM obopymoBarns LIKIT «'enoMHBIE
TEXHOJIOTHH, TIPOTEOMHUKa ¥ KieTouHast Ouonorus» ®I'BHY
BHUNCXM. UneHTuUKAMIO OPraHu3MOB OCYIIECTBHIH
C TIOMOIIBIO HH()OPMAITMOHHO-TTONCKOBOH cucteMbl BLAST
6a3b1 manHbIX GenBank NCBI myTem mowrcka mocire1oBaTeb-
Hocreit o noxobwuro (https://blast.ncbi.nlm.nih.gov/Blast.cgi).
Penxue caiiTbl, 3aMEHBI B KOTOPBIX BCTPEUAINCh B OTHOU-IISITH
MOCIIEA0BATENBHOCTSIX, OBIIM UCKIIFOUCHBI M3 aHAN3A.

Bo Bcex 30HaxX m3ydeHHs Ha ryape HaOJIOfald yMEpeH-
HO€ pa3BUTHE aJIbTEPHAPUO3HBIX IIITHUCTOCTEN. [TopaskeHue
pacTeHuit Ha ecTeCTBEHHOM MH(EKIIMOHHOM (pOHE OIICHUBA-
nu o mkane (Bumskosa u ap., 2010): 1 — mopaxeno a0
10 % nucToBoii moBepxXHOCTH (04eHb c11ab0e); 2 — MOPasKkeHO
11-25 % (cnaboe); 3 — mopakeno 26—-50 % (cpennee); 4 —
nopaxeHo 51-75 % (cunpHoe); 5 — mopaxeno 76—100 %
(04eHb CHITLHOE).

Ha KOCC BUP ocmarpuBanu u oneHuBanu mno 15 pac-
TEHHUH KaXI0ro u3 TpuHaAuaTu oopasuos, Ha JJOC BUP u
AOC BHUP — 10 20, na BOC BUP — o 40 u nra KOC BUP —
o 60 pacTeHuil. YueT pa3BUTHS KOPHUYHEBOH (Ipearosno-
JKUTEJIHO aJIbTEPHAPHO3HOM) MSTHUCTOCTH BBIMOJIHSIN Ha
tpex cranmusax: KOCC BUP, AOC BUP u BOC BUP. Yyer
CTETICHN TIOpakKeHHs pacTeHui BocbMu 06pasnos Ha KOCC
BUP c unrepsasiom 10 nHeii npogomkuim 10 20 ceHTsOpsL.

Pe3ynbratbl

Ha nucThsix Tyapa BBISBICHBI Pa3JIMYHbIE MSATHUCTOCTH,
B OOJBIIMHCTBE Cily4aeB 0€3 pa3BUTOTO CIIOPOHOIICHUS
(tabm. 1). B oOpasie n3 AcrpaxaHy Ha OTHOM ITSITHE OTMEUCHO
OYCHb CKYJHOE CIIOPOHOIIICHHUE TPHOOB pona Ascochyta Lib.
Ha Heckonpkmx 0Opasiax oOHapyKeH HaJIeT CarpoTPOPHBIX
BunoB ponoB Cladosporium Link u Alternaria. 3 nopa-
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Ta6nuua 1. MUKpoMULETbI, BbiIBNIEHHbIE Ha 06pasLax pacTeHuii ryapa

OnbiTHass ~ OnucaHve obpasua MwukpomunueTbl
CTanuws L A A sl il
BbISIBIEHHbIE BblfiefIEHHbIE 13 MOPaXKEHHOW TKaHN
NPV MUKPOCKONPOBaHUN
repbapHoro matepuana
OOCBUP  OkanmneHHble NATHA - Alternaria sect. Infectoriae, Alternaria sect. Alternaria
KpaeBble nATHa TMMNa COTHEYHbIX OXKOroB  — Alternaria sect. Alternaria, Trichoderma sp.
Menkue Bbinyknble 6ypble NATHA - Alternaria tenuissima, Alternaria sect. Alternaria,
Stemphylium sp.
KOCBWP  Bypble nATHa Alternaria sp., Alternaria sect. Alternaria (A. tenuissima)
Cladosporium sp.
Menkue Bbinyknble 6ypble NATHA - Alternaria sect. Alternaria (A. tenuissima),
Alternaria sect. Infectoriae
KpyrHble KpaeBble bypble NATHa - Alternaria sect. Alternaria,
Fusarium equiseti, F. acuminatum
KOCCBUP  OkalmneHHble NATHa - Alternaria sect. Alternaria, Fusarium equiseti
Menkue Bbinyknble 6ypble NATHA - Alternaria sect. Alternaria (A. tenuissima,
A. arborescens), Fusarium equiseti, Phoma sp.
AOCBWP  OkanmneHHble 1 6enoBaTble NATHA Alternaria sp., Ascochyta sp.  Alternaria sp., Rhizopus sp.
Menkue BbinyKnble 6ypble NATHa - Alternaria sect. Alternaria (A. tenuissima),
Alternaria sect. Infectoriae, Ulocladium sp.
BOCBUP  OkalimneHHble NATHa - Alternaria sect. Alternaria, Fusarium equiseti
Menkue BbinyKsible 6ypble NATHa - Alternaria sect. Alternaria (A. tenuissima),
Fusarium equiseti
Okpyrble 6exeBble NATHa - Alternaria sect. Alternaria (A. tenuissima),
Fusarium equiseti
KpaeBble 6ypble nATHa - Alternaria sect. Alternaria (A. tenuissima),

JKCHHBIX TKaHEH JINCThEB OBUIM BBIAEICHBI MUKPOMHIIETHI,
SIBIISIIOLIMECS. B OCHOBHOM canpoTpodaMu WiIH CladbIMU
naroreHaMu: Alternaria sect. Infectoriae, Alternaria sect. Al-
ternaria (A. tenuissima (Nees & T. Nees : Fr.) Wiltshire, 4. ar-
borescens E.G. Simmons, Alternaria sp.), Stemphylium sp.,
Trichoderma sp., Ulocladium sp., Fusarium equiseti (Corda)
Sacc., F. acuminatum Ellis & Everh., F. sporotrichioides
Sherb., Phoma sp., Rhizopus sp.

Crnenyer 0co00 OTMETUTH, YTO TpHUOBI poxa Alternaria
(npeumymiecTBeHHO A. tenuissima) ObuM 0OHApPYKEHBI U
JIOMHMHUPOBAJIM BO BCEX aHAJIM3MPOBAHHBIX 00pa3liax, B TOM
YHUCie ¢ HETUITUYHBIM CHMITOMOM «KOPHUYHEBAs MSATHHC-
TOCTh» (MEJIKHE BBINMyKJIbIe Oypble msTHA). Tak, mpu aHa-
nu3e 97 GparMeHTOB MOPAKEHHBIX TKAHEH C THIUYHBIMU
CHUMIITOMaMH aJIbTEpPHAPHO3a W KPAaeBBIMU ISATHAMU THIIA
COJIHEYHBIX O’KOTOB BBIJIENICHO 89 M30JI5ITOB MUKPOMHIICTOB,
cpeu KoTopbix 71 — rpudsl pona Alternaria, 16 — Fusarium,
1 — Trichoderma, 1 — Ulocladium. Ilpu sxcrieptuse 62 ¢par-
MEHTOB TKaHeH ¢ KOPUUHEBOH MATHUCTOCTBIO cpenu 43 Bbl-
JICJICHHBIX KOJIOHUH uaeHTHUIupoBaH 31 u30isiT rpudoB
pona Alternaria, 8 — Fusarium, 2 — Phoma, 1 — Ulocladium,
1 — Stemphylium.

C IOMOIIBI0 MUKOJIOTHYECKON IKCIIEPTH3bI U3 TMTOPAKEeH-
HBIX TKaHEH JHCThEB, COOPaHHBIX BO Bcex (pummanax BUP,
ObUTM BBISBIICHBI JIMIIb MEIIKOCHOPOBBIC TpHOBI Alternaria
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Ulocladium sp., Fusarium equiseti, F. sporotrichioides,
F. acuminatum

W HE HalJIeH KPYITHOCIIOPOBBINA CIICIHATA3UPOBAHHBIN BH/T
A. cyamopsidis. DTOT maToreH u3 cexiuu Porri XopoIio oT-
JUYAETCsI OT MEITKOCIOPOBEIX BHOB IO MOP(OIOTHIECKIM
MIPHU3HAKAM, OJTHAKO B CHJIY CIIyYaiHBIX IPUYHH (HaIIpUMep,
ciabast Ipe/ICTaBICHHOCTh B HCCIIEIOBAaHHBIX 00pa31ax) Mor
OBITh HE IETEKTHPOBAH.

C uenpro uaeHTHGUKANUU A. cyamopsidis TpOaHaTH3H-
POBaHBI YETHIPE aMIUIUKOHHBIE OUOIHOTEKH (pParMeHTOB
pubdocomansHBIX orepoHoB rpubdoB (ITS2). B kauecTBe MaT-
PHUIIBI UCIIOJIB30BATM OYMINCHHEIN MpenapaT CyMMapHOU
JIHK, kotopast Obuia BbIAeNIeHA U3 TIOPaKEHHBIX JIMCTHEB
ryapa, coOpaHHBIX Ha MOceBax 4eTbipex ¢uiamanoB BIUP.
MeTon BBICOKOITPOU3BOAUTEIFHOTO ceKBeHUpoBaHus (NGS —
New Generation Sequences), B OTJIHYHE OT TPAIUIIUOHHOTO
cexkBeHUpOoBaHUA N0 CoHTEpY, TO3BONSAET IMONYyYUTh U TIPO-
AHAM3UPOBATH THICSYH TIOCICIOBATEIEHOCTCH W BBISBUTH
BapUaHThI, IPCACTABJICHHBIC AK€ B CJICJOBBIX KOJIMYCCTBAX.
WzBectHo, uTo SNP 1 nenermu B ucciuemryeMoM (pparmeHTe
JIAI0T BO3MOXKHOCTBH (P (epeHIINpoBaTh BUIBI U3 CEKIINU
Porri ot npyrux npencrasurenei pona Alternaria (Pavon et
al., 2011; Woudenberg et al., 2013, 2014).

Jus kaxpoit u3 ersipex mpod JJHK Oputo momydeHo u
MpoaHaan3upoBaHo okoio S0000 HYyKIEOTHUAHBIX MOCIE0-
BaresnbHOCTEN. Jlomsa Alternaria spp. nocturana 53.6 % ot
o01ero yucna BBISIBICHHBIX OpraHM3MoB. Hu B ogHOM M3
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A. tenuissima KF280443.1
A. tenuissima KF308827.1
A. arborescens JN634832.1
Kuban population (1)
Krymsk population (1)
Astrahan population (1)
Kuban population (2)
Kuban population (3)
Kuban population (4)
Astrahan population (5)
Kuban population (6)
Volgograd population (7)
Kuban population (7)
Astrahan population (7)
Krymsk population (7)
Krymsk population (8)

A. cyamopsidis MH858995.1

BFRRPRRERERRRREERER R R R

A. tenuissima KF280443.1 111
A. tenuissima KF308827.1 111
A. arborescens JN634832.1 111
Kuban population (1) 111
Krymsk population (1) 111
Astrahan population (1) 111
Kuban population (2) 111
Kuban population (3) 111
Kuban population (4) 111
Astrahan population (5) 111
Kuban population (6) 111
Volgograd population (7) 111
Kuban population (7) 111
Astrahan population (7) 111
Krymsk population (7) 111
Krymsk population (8) 111
A. cyamopsidis MH858995.1 111

250 260
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AnbTepHapuno3Hble
NATHUCTOCTM ryapa
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A. tenuissima KF280443.1 216 TCGCACTCTCTATCAGC:! 306
A. tenuissima KF308827.1 216 306
A. arborescens JN634832.1 216 306
Kuban population (1) 216 306
Krymsk population (1) 216 306
Astrahan population (1) 216 306
Kuban population (2) 216 306
Kuban population (3) 216 306
Kuban population (4) 216 306
Astrahan population (5) 216 306
Kuban population (6) 216 305
Volgograd population (7) 216 305
Kuban population (7) 216 305
Astrahan population (7) 216 305
Krymsk population (7) 216 305
Krymsk population (8) 216 305

A. cyamopsidis MH858995.1

Puc. 1. BbipaBHUBaHME HYKNEOTUAHBIX NOC/IeA0BaTENbHOCTEN MeXreHHOro cnercepa aaepHon pubocomanbHom pPHK (ITS2) Alternaria spp. 5.8SrRNA —
ITS2 — 28SrRNA.
Kuban, Krymsk, Astrahan, Volgograd — MukpomuueTbl, BbiABNEHHble B 06pasLax INCTbes, cobpaHHbix B dpunmanax KOC BUP, KOCC BUP, AOC BMP n BOC BUP coot-

BETCTBEHHO. B KauecTBe pedepeHcHbIX NprBeaeHbl nocieaoBaTenbHOCT A. tenuissima (KF280443.1 n KF308827.1), A. arborescens (JN634832.1) n A. cyamopsidis
(MH858995.1), npefcTaBneHHble B HGOpMaLMoHHO-NonckoBol cucteme Blast (https://blast.ncbi.nim.nih.gov/Blast.cgi). 1-8 — BapunaHTbl HYKNeoTUAHbIX Nocne-

[0BaTeNIbHOCTEN, 06HapyKEHHbIE B NCCeOBaHHbIX 06pasLiax.

MCCIIEZIOBAaHHBIX 00pa3IioB HE OOHAPY)KEH CIHEIHAaTIN3HPO-
BaHHBIN MaTOTeH A. cyamopsidis. Bce HallIeHHBIC TTOCIIEIO-
BaTeIbHOCTH Alternaria spp. okazamuch Ha 98—100 % cxomHbI
C MEJIKOCIIOPOBBIMH BUAAMU A. tenuissima u A. arborescens
u3 cexuyn Alternaria (puc. 1).

ITomumo Alternaria OblT OOHAPY)KEHBI TOCIICIOBATEIIb-
Hoctu Cladosporium Link, Toxicocladosporium Crous &
U. Braun, Phoma Saccardo, Stemphylium Wallr, Botrytis
P. Micheli ex Pers, Fusarium Link, Rachicladosporium
Crous, U. Braun & C.F. Hill, Pyrenochaeta De Not, Scle-
rostagonospora Hohn, Chalara Rabenh, Phacidium Fries,
Typhula (Pers.) Fr. u Peyronellaea Goid. ex Toglian, emend.
Aveskamp, Gruyter & Verkley, T. e. 13 ponoB, KoTopbie MOTYT
coziepKaTh cadonaToreHHble 1 carpoTpodusie rpudst. [Tpn-
cyrctBue JIHK MUKpOMUIIETOB pa3HBIX TUIIOB CBSA3aHO C TEM,
yto JIHK BeIensmm n3 cymmapHoi HaBeckn 10—20 nucThes,
XapaKTePHU3YIOLINXCS MAKCHMaIIbHBIM Pa3HOOOpa3ueM THUIIOB
JIMCTOBBIX MSITHUCTOCTEH.

B i unmmanax BUP onenmmm nmopaxkenHocTs 13 06-
Pa3LoB ryapa «THITHYHOM» aJIbTepHApHO3HOH M THUCTOCTHIO.
O6pasnsl k-52568 (Aprentuna) u k-52569 (ITakucran)
XapaKTepU30BaJINCh YCTOMUYMBOCTHIO K abTEPHAPHO3Y BO
BCEX ITyHKTax n3ydeHus (1adm. 2). OcranbHbie hOpPMEL, Ipo-

SIBUBIINE yCTOWYNBOCTH B OJHOM WJIM ABYX ITyHKTaX, OKa3a-
JIMCh BOCHPUMMYMBBI Ha JIPYTHX OIBITHBIX CTaHIMAX. Tak,
Haunbosnee ycrorunsbiii Ha AOC BUP obpaserr k-52584 mipo-
SBHJI pe3ucTeHTHOCTs U B ycnoBusix KOCC BUP n BOC
BUP, omnaxko 011 BoctipuumauB B Jlarectane u Hta KOC BUP.

OOHapy>keHbI pa3yinuusi MeX,y o0pa3laMu U 10 YCTOM-
YHUBOCTH K KOPUYHEBOH aJIbTEPHAPUO3HOM MATHUCTOCTHU
(tabn. 3). B ycnosusix KOCC BUP nanbosee BoICOKHH ypo-
BEHb PE3UCTEHTHOCTH BBIABIICH y 00pasia K-52568, KoTophlit
B Cpe/IHEH CTeneHn mopaxxancs B AcTpaxaHu u Boxrorpaze.
HawuGoee BocipuMUYMBBIME BO BCEX HKOJIOTrO-Teorpadude-
CKHX 30HaX OKa3ajuch o0pasibl ryapa u3 CIIA.

JluHaMyKka pa3BUTHA JBYX THIIOB aJIbTEPHAPHO3HBIX IISIT-
HHUCcTOCTeH (puc. 2, a, 6) pa3nuyaiach: HAOMIONANN Cyle-
CTBEHHOE YCHJICHHE CUMIITOMOB «THIIMYHOW ajbTepHapH-
O3HOM MSTHUCTOCTH, HE3HAUYUTEIHHOE M TUIABHOE — KOPHU-
HEBOW IMATHUCTOCTH. TeM He MEHee YpPOBEHb HMOPaKCHHS
pacTeHuil K KOHILy Ce30Ha B 000MX CIIydasx OKazajcs CXOXK:
1.6-2.8 Gana.

Pe3ynbraTbl MOHUTOPHHTA CTETIEHH OPAXEHHsT 00pa31oB
ryapa CBHJETEIILCTBYIOT O BO3MOXKHOM JudhepeHnaisHOM
B3aMMOACHUCTBIH FT€HOTUIIOB BO30YIUTENEeH adsTepHAPHO3a U
pacteHuit. 1 IpOBEPKH 3TOTO MPEITOIOKEHHS MOy YEHHBIC
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Tabnuua 2. CreneHb nopaxkeHna 06pa3LoB ryapa TUMUYHON anbTepHaprO3HON MATHUCTOCTbIO B AT ¢punuanax BUP

Homep
no katanory BUP

O6pasel OTKyna nonyuex

52568 be3 Ha3BaHuA ApreHTuHa

. 5 2 569 ....................... 5 e3 Ha3BaHV,ﬂ ....................... n aK M c TaH ........................
52571 ........................ 5 e3 Ha3BaHm ....................... K prM ...............................
s5:2 | Baswnoscknii 130 | KpacHonapckuit kpaih
52573 ....................... K y6aHCK,,,,,, ............................ \ ) .......................................
52574 ....................... B eKTOp .................................. ) ) .......................................
52575 ....................... C ,,,Hyc .................................... ) ) .......................................
52580 | beswassamnn | Pocrosckan o6nacrs
52581 ........................ 5 e3 Ha3BaHV,H ....................... \ ) .......................................
52584 ....................... 5 antacruz ............................ C LUA ................................
. 5 2 585 ....................... K m man ................................. ) ) .......................................
. 5 2 586 ....................... |_ e W ,5 ..................................... ) ) .......................................
so7a KyGanckwit o6uneitniii KpacHopapckui kpait

CpegHuii 6ann nopaxeHus

nNOC BUP KOC BUP KOCCBWP  BOCBWUP AOC BUP
e e R
OB TR T O
Lo NP SO e
...... . S0 TR o
...... PO DT BB ORI
...... i
 080a6s  080aGsr  060a6 10026  0706sr
""" 1006er  072a6s  047a6 1458  090sra
...... OO TR OB
...... s
...... e
...... e i
...... O

* 3pecb 1 panee pasnuuna Mexay BapuaHTamu, 0603HaueHHbIMA OAMHAKOBBIMI ByKBaMW MO BEPTUKaNM, HECYLLECTBEHHbI MO MHOTOPAHrOBOMY KpUTEPUIO

[yHkaHa (p < 0.05).

Ta6nuua 3. CreneHb NopakeHUsi 06pa3L OB ryapa KOPUYHEBO aibTEPHAaPUO3HON NATHUCTOCTbIO B Tpex dunranax BUP

Homep Ob6paszel OTKypa nonyyeH CpepnHuin 6ann nopaxeHus
o KaTanory BIAP KOCCBMP ................. B OCBMP ................... A OCBMP .................
5 2 5 68 ........................ 5 e3 Ha3Ba va ............................ /.\ pFEHTMHa ................................. 1 1 3a ......................... 2 3 5 B ......................... 11 5 Bm ...................

5 2 5 69 ........................ 5 e3 HasBa va ............................ r| aK MC TaH ................................... 2 40 . B ......................... 1 8 5 a 6 ....................... 1 40 Ae ....................

5 2 5 71 ......................... 5 e3 Ha3Ba Hm ............................ K prM .......................................... 2 o 0 . 6 B ....................... 1 7 5 a 6 ....................... 0 75 a 6B ..................

5 2 5 72 ........................ B aB,,,,-,OBC K ,,, ,,,130 ..................... K paCHOA a pCK,,W,Kpa ,,, ............... 1 8 7 6 B ....................... 1 8 0 a 6 ....................... 125 me ...................

5 2 5 73 ........................ K y6aHCKMM ................................. \ ) .................................................. 1 0 7a ......................... 2 3 3 B ......................... 0 50 a 6 ....................

5 2 5 74 ........................ B eKTop ....................................... ) ) .................................................. 1 47 a 6 ....................... 2 9 on ........................ 1 70 e ......................

5 2 5 75 ........................ C ,,,H yc ......................................... ) ) .................................................. 1 8 0 . 6 B ....................... 1 9 56 ......................... 1 50 Ae ....................

5 2 5 30 ........................ 5 e3 HasBa va ............................ P OCTO BCKaﬂ . 06naCTb ................. 2 0 7 6 B ....................... 2 6 5 m ....................... 0 40a .......................

5 2 5 81 ......................... 5 e3 Ha3Ba H,,,;, ............................ \ ) .................................................. 1 9 3 6 B ....................... 2 2 8 B ......................... 11 0 Bm ...................

5 2 5 84 ........................ 5 a ntac,-uz ................................. C LUA ........................................... 1 9 3 6 B ....................... 2 7 5,4 ........................ O 90 6Br ...................

5 2 5 85 ........................ K m ma n ....................................... ) ) .................................................. 2 47 B ......................... 2 5 0 Br ....................... 1 75 e ......................

5 2 5 86 ........................ |_ e W ,S .......................................... ) ) .................................................. 2 1 3 6 B ....................... 2 8 Sn ........................ 2 50>K ......................

5 2 742 ........................ K y6aHCK,,, ,,, ,06,,, ,-, e,,, Hb ,,,, ........... K pac“on a pCK,,,,,,Kpa ,,, ............... 2 0 o . 6 B ....................... 1 6 Sa ......................... 1 55 Ae ....................

JTaHHBIE OBLTH 00pabOTaHBI C MOMOIIBIO AHCIIEPCHOHHOTO
aHaM3a. AHAIM3UPOBAIH JIBYX(haKTOPHBINA KOMIUICKC: BapbHU-
pOBaHUeE 110 TeHOTHUIaM aTOTEHOB (TIATh MYHKTOB U3yU€HHS)
U 1o reHoTHIaM pacteHui (13 obpasmos). Hanbonee nuTe-
PECHBII pe3yabTaT JTUCTIEPCHOHHOTO aHan3a — Aupdepen-
[MaJIbHOE B3aUMOJICHCTBHE T€HOTUIIOB PACTEHUI U rpuOOB
(tabm. 4). luciepcus st B3aMMOJCHCTBHUS B HAILIEM CITydae
B 5.41 pa3a npesslmaer caydaiinyro. [lonapHoe cpaBHeHnE
CTeleHN NopaxkeHus o0pasioB ryapa B punmanax BUP BbI-
SIBUJIO aHAJIOTUYHBIE PA3JINYMs B YETBIPEX CIIydasx U3 MATH:
Fpaer. = 3.76-13.86, Fy 5 = 1.78. He pasnuvanuch no Bu-
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pyneaTHOCTH numib matoreHsl Ha KOC BHUP u KOCC BUP
(Fpar, = 1.32, Fg s = 1.78).

[TpearnonoXuam Takke pasinyus 10 BUPYJIEHTHOCTH MEX-
Tty TprdamMu, KOTOPBIE BBI3bIBAIOT KOPHUHEBYIO aIBTEPHAPHUO3-
HYIO IISITHACTOCTB, B TpeXx (prumanax BUP. B nannom ciryuae
AQHaJIM3UPOBAJIM BapbUPOBAHHE O MEHOTHUIAM PacTEeHUH
(13 06pas31oB) U 1O TEHOTHUIIAM TTATOTEHOB U3 TPEX ITyHKTOB
n3zyuenus. lucnepcus 1uis B3aumoaeicTsus B 8.14 pasa npe-
BBIIIACT CIy4YaiHy10, 4T0 yOeTUTEIbHO JOKA3hIBAET CIICIH-
(DMIHOCTH OTHOIICHUH MMapa3uT—pPacTeHUE-X031H (TalI. 5).
JuddepennuanbHoe B3aMMOICHCTBUE BBISIBICHO U NPHU
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Puc. 2. [lnHamuKa nopakeHnsi 06pa3LioB ryapa TUNMYHON (a) 1 KOPUYHEBON (6) anbTepHapMO3HbIMY NATHUCTOCTAMM B KpbiMcKe.

Ta6nuua 4. Pe3ynbTtaTbl ANCNEPCMOHHOIO aHanr3a CTeneHy Nopa}eHna o6pasLoB ryapa TUNMYHON anbTepHaprO3HON

NATHUCTOCTbIO B NATU dunmanax BUP

Bapuauwna

Cymma KBaapaToB

CreneHu ceoboapl

[Oncnepcua

Mo B3anmopaencTeunto reHoTUNoB 59.29 48
pacTeHui N NaTOreHoB

OcTaToyHas 207.60 910
Ob6uwasn 341.75 974

Ta6nuua 5. Pe3ynbraThl ANCNEPCMOHHOIO aHaNN3a CTeNeHN NopaXxeHns o6pasLoB ryapa KOPUYHEBOMN anbTePHAPUO3HOM

NATHUCTOCTbIO B TPex dunnanax BUP

Bapwvauwna

Cymma KBagpaTtos

CreneHn cBobopbl

Oncnepcusa

Mo B3amoaencTBmio reHoTunoB 94.29 24
pacTeHunin N NaToreHoB

OcTatoyHasn 263.60 546
Obuwan 524.06 584

MOMIAPHOM CPAaBHEHUH CTETIEHH MOPa)XKeHHs 00pa3IoB ryapa
B (punmanax BUP Bo Bcex aHaNMM3MPOBABIIMXCS CIIydasx
(Fpar, = 4.47-12.14, Fy 5 = 1.78).

O6cyxpeHue

Ha nucThsx ryapa BO Bcex IMyHKTaX M3Y4YEHHS OTMEUYEHO
YMEpEeHHOE Pa3BUTHE MSTHUCTOCTEH. B OonmbImmHCTBE City4yaeB
CHMITOMBI TOPKEHNS OBLIN XapaKTEePHBI TS aJIbTEPHAPHO3a
(okpyryble OexeBble MATHA C KOHIIEHTPUYECKOI 30HANBHO-
CTbI0), BBISIBIICHBI CITy"an MTOPAKEHUS PACTEHHUH rpudamMu 13
ponoB Ascochyta, Cladosporium u ap. IloBcemecTHO OBLIA
pacnpocTpaHeHa «KOPUYHEBas MATHUCTOCTHY» (MEJIKHE BbI-
MyKJTbIe OypBIe CIMBAIOIIMECS IISITHA), Y psiia 00pa3IoB mopa-
JKEHHUE JOCTHTaJIo Tpex 6aimioB (10 50 % muiomaan IMcToBoi

MTOBEPXHOCTH). Pe3ynpTaTel MUKOIOTHYECKON SKCIIEPTU3HI
«IpOOIIEMHBIX» 00pa3IoB JUCTHEB, COOPAHHBIX B (hHIIHATAX
BUP, HeckoIbKO HEOKUTAHHO TTOKA3aJIu, YTO B OCHOBHOM I10-
paskeHue TKaHeH InucTa 00ycIOBICHO TPHOOM A. tenuissima
(cm. Tabm. 1). BersiBiieHa 1 coImy TCTBYOIIAst MEKOQIIopa (TIpe-
JKJIe BCEero, rpudbl poxa Fusarium), npudeM (UTOMATOTCH-
HBIN TaHAmagT BO BCEX 30HAX BBIPAIIMBAHUS T'yapa BecbMa
CXOXK. B MOJIEBBIX YCIIOBHSIX CTEIIEHb OPAXKEHHS PACTCHUH
KOPHYHEBOH MATHUCTOCTHIO B Hauaje aBrycTa IpeBbllIana
MOPaYKeHHOCTH T'yapa « THITHIHBIMY alTbTEPHAPHUO30M, OJJHAKO
K KOHILy CE€30HA 3TH Pa3IH4Hs HUBEINPOBAJIHCE.

W3BecTHO, 4TO BUJIBI KOMIUIEKCA 4. alternata, K KOTOPOMY
OTHOCHTCS M HamOoJee paclpoCTpaHEHHBIN BUX A. tenuis-
sima, CylECTBYIOT B MPHUPOAE NMPEUMYIIECTBEHHO KaK ca-
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poTPOdbI ¥ YacTO OECCUMIITOMHO ITPUCYTCTBYIOT B CEMEHAX
pactennii. OHAKO MHOTIA OHH BBI3BIBAIOT CHIILHBIE MACCOBBIE
3a00JIeBaHUs PA3IMYHBIX PACTCHMH, B TOM YHCIIC TIICHUIIBI,
TO/ICOJIHEUHHKA U Jp. BeposiTHO, Takne 3a0oneBaHus cBsiza-
HBI C OTIPEIETIEHHBIM COYETaHNEM ITOTOJHBIX, d1a(niueckux u
arpoTEXHUYECKUX (PaKTOPOB, CHIDKAIONIMX MMMYHHUTET pac-
TEHUH U OJIATONPUSATCTBYIOIINX Pa3BUTHIO naroreHoB (I'aH-
Hu6am, 2011). Bunumo, B Hamem cirydae TOBCEMECTHOE Pas3-
BUTHE A. tenuissima ObUIO CIIPOBOIIMPOBAHO 3aCYILINBBIMHU
YCIIOBHUSIMH.

C moMomIp0 BEICOKONIPOU3BOJUTEIHHOTO CEKBEHHUPOBA-
HUSI, KOTOPOE ITO3BOJISIET WACHTH(GHUIIMPOBATH OPraHU3MBI,
MIPECTaBICHHBIE JJaJKe B CJIEAOBBIX KOJIMYECTBAX, yAaJoCh
UACHTU(UIUPOBATH NMATOT€HHBbIE IPUOBI, OTHOCSIINECT K
14 pomam. Bee HaiiieHHBIC ITOCIIENOBATEIIEHOCTH Alternaria
oka3zanuch Ha 98—100 % cXomaHbI ¢ MENKOCTIOPOBBIMY BUJAMU
A. tenuissima n A. arborescens. K coxaleHuI0, aHATH3HPO-
BaBIIMiCs (parMenT sipepHoro reaoma 5.8SrRNA — ITS2 —
28SrRNA ne nozsossier quddepeHunpoBarTh 3T BUIbI.

WHTEpecHO, YTO MOCIEeI0BAaTEIbHOCTH KPYITHOCTIOPOBOTO
Bunia A. cyamopsidis Hamu He oOHapy eHbI. B To ke Bpems
MMEIOTCSI MHOTOUMCIICHHBIE TyOIMKaIHH, I71e 00CYKIaeTcs
B3aMMOJICHCTBHE I'yapa TOJIBKO C 3THUM CIIEIHATN3HPOBAHHBIM
nmaroreHoM (Saharan et al., 2001; Joshi et al., 2004; Meena et
al., 2012), BpeIoHOCHOCTb KOTOPOTO BBICOKa BO BCEX 30HAX
BeipamuBanust (Kumar, 2005; Woudenberg et al., 2014). Pe-
3yNbTaThl Halle paboThl CBUAETENLCTBYIOT 00 OTCYTCTBUH
3TOro maroreHa B Poccuu, oJHako MOXHO OXKHIATh 3aHOCA
MH(EKIUHN C UHTPOAYIIUPYEMBIM CEMEHHBIM MaTEPUAJIOM.

3aknioyeHune

DKCIIepUMEHTHI TIOKA3aJIH, 9TO 00pas3Ilbl Tyapa pa3indaioTcs
M0 YCTOHYMBOCTH K aJbTEPHAPHO3HBIM ISITHUCTOCTSIM, MTPH-
YeM 3Ta yCTOMYMBOCTh CHEUU(PHUYHA. DTO 03HAYAET, YTO JJIsI
IpefoTBpalleHus dSNUGUTOTHH ClieqyeT co3aBaTh COpTa,
3aIIMIICHHBIE Pa3HBIMUA FeHAMH YCTOWYMBOCTH. OUeBHIHO,
BBISIBJICHHOE HamK JuddepeHnnansHoe B3auMOICHCTBHE C
PAaCTEeHUEM-XO35IMHOM XapaKTepHO Al JOMHHHPOBABIIETO
BUIA A. tenuissima. B mateparype ecTb CBEICHUS JIUILb O CIIe-
U(GUIHOCTH OTHOILICHUH ryapa U Bo30yauTesst OakTeprosa
X. axonopodis pv. cyamopsidis (Vijayanand et al., 1999; Kaur
et al., 2005), omHako muddepeHIaIbHOS B3aNMOICHCTBHE
ryapa u A. cyamopsidis He 00CYyKIaeTCsl.

O06pa3sipl k-52568 (Apreatuna) u xk-52569 (ITakucran) xa-
paKTEepHU30BANUCh OoJiee U MEHEe BBIPAKCHHOH yCTOHYH-
BOCTBIO K aJIbTEPHAPHUO3y BO BCEX IIYHKTax usydyeHus. B yc-
nosusix KOCC BUP naubonee BBHICOKHM YpOBHEM DPE3HC-
TEHTHOCTH K KOPHUYHEBOI albTePHAPUO3HOH MATHHCTOCTH
ommuancst oopasen k-52568, KOTOpbI B cpeHEH CTEneHH
nopakasicst B Acrpaxanu u Bonrorpaze.

[IpakTHyecku Bce U3ydeHHbIC GOPMBI FeTEPOTeHHBI MO
YCTOWYMBOCTH K QJIETEPHAPUO3Y, U PE3UCTEHTHBIE K 00JIe3HU
JUHUHA MOTYT OBITh OTOOpAHBI W3 OOJBINEH YaCTH KOJUIIEK-
IIMOHHBIX 00pa3oB. Tak, HaMu cOOpaHbI CeMEHA pacTeHUI
o0pasna k-52573, KOTOpbIe He UMEJIH CUMITTOMOB [TOPAsKCHUS
Ha KOC BUP, AOC BUP (x-52580) 1 BOC BUP (x-52571).
[Tony4yeHuble TUHUK OymyT WCHBITaHBI Ha fore Poccum.
K cokaneHuto, Cpok «I10J1€3HOM JKU3HU» HCTOUHUKOB YCTOM-
YUBOCTH OTPAaHWYEH B CHJIY CIEHU()UYHOCTH OTHOLICHUH
napasuT—xo3auH. HeoOxoaquMo BOBIICUEHHE B CEJICKIIHIO
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BO3MOYKHO OOJIBIIETr0 YHCIIa TEHETHUECKH Pa3HOPOAHBIX 00-
Pas3IOB U pAIlOHAIIEHOE UX UCIIOJIE30BAHME.
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