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11 COBpEeMEHHbIE
METOIbI AUATrHOCTUKHU
rpuboB pojaa
Colletotrichum

Ha 3eMJITHHUKE CaJI0BOM

10.B. IBETKOBA, arpoHoM Jla6opaTopuu
mukosoruu UIL ®IbY « BHUUKP»

A.A. KY3HEILIOBA, 3aBeayoias JjabopaTopuei
MUKOJIOTHY, CTAPIINI HAYIHBIA COTPYIHUK
NI ®I'BY «BHUUKP»

AHHOTAUUA. B cmamve npedcmasier 0030p UH-
dopmayuu o eudax poda Colletotrichum, nopaxcarouux
pacmeHus 3eMasHuKu, sxawyuas komnuexc Colletotrichum
acutatum u komniexc Colletotrichum gloeosporioides, a maxk-
Jce mpydHocmu, ces3anHbLe ¢ HenocpedcmeerHol udenmugu-
Kayuel namoeenos. OnuUcaHvl 0c06eHHOCMU JUGeHOCTIUKL
MUKOJIO2UYECKUX UCCAeD0BAHUL U NPUMEHEHUE KOMNJIEKC-
H020 n00X00a ¢ UCNONIb308AHUEM KJIACCUUECKUX U COBPEMEH-
HbLX MOJNEKYIISPHO-2EHEMUUECKUX Mem0008 Ons MOUH020
AHANU3A 8 TAOOPAMODHLY YCIOBUSX.

KiroueBblie c0Ba. Kapanmun pacmerutl, GHmpax-
HO3 3emasHuku, xomnaexc Colletotrichum acutatum, xom-
naexc Colletotrichum gloeosporioides, namoeexvl 3eMASHU-
KU, MUKOJI02UHECKUE UcCied06anLs.

BBEJEHUE

JIaBHOU 3apaudell [OJi1 BCEX CcIlelua-
JMCTOB, paboramomux B cdepe Ka-
PaHTVMHA PACTEHWH, SBJIAETCA CBOE-
BPEMEHHOE BLIIBJIEHHE M TOYHAI
UIeHTU(DUKAIIMI TPUOHBIX BO30YAU-
TeJiel 6oJIe3He B TIOJIKapaHTUHHOM MaTepuase B cBd-
31 C TEM, UTO II0CAZOYHLIN MaTePral IMIIOPTHOTO IIPO-
UCXOXKIEHWA PEryJIgpHO BBO3UTCH Ha TEPPUTOPUI0 PO
¥ CYIECTBYET BBICOKAst BEPOATHOCTb IMPOHUKHOBEHYS
¥ PACIPOCTPAHEHNS OMIACHBIX KaPAHTUHHBIX TPUOHBIX
(QUTOITaTOTeHOB, HEOOXOAVMMO IIPOBOAUTEL OBICTPYIO
¥ JOCTOBEPHYIO JMArHOCTUKY, OCHOBBIBASICH Ha IPU-
MEHEHMHN KJIACCUYECKMX ¥ COBPEMEHHBIX METOOB.
K xjaccmyecKuM MeTOLAM OTHOCHTCS 3aKJIagKa PAcT-
TeJIbHOT0 MaTepuaja BO BIAXKHYIO KaMepy W Ha TTUTa-
TEJIbHYIO CPENTY, K COBDEMEHHBIM — JIMarHOCTUKA C UC-
TI0JIb30BAHNEM MOJIEKYIIIPHO-TEHETUIECKX METOMIOB.
B miporiecce paboThl BO3HUKAIOT TPYAHOCTU, CBI3aHHbIE
C HEeTOCPeACTBEeHHON WuAeHTU(UKAlLMEN [IaToreHa,
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INTRODUCTION

he main task for all professionals working in

the plant quarantine field is to timely detect

and accurately identify fungal pathogens in

regulated articles. Since foreign planting ma-

terial is regularly imported into Russia and
dangerous quarantine fungal phytopathogens are highly
likely to enter and spread here, it is necessary to rapidly
and reliably diagnose them with conventional and mod-
ern methods. Conventional methods include setting plant
material up in a wet chamber and on a nutrient medium;
modern methods imply diagnosis using molecular gene-
tic methods. In the process of work, there are difficulties
associated with direct pathogen identification, as well as
the duration of methods used in mycological studies.
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Puc. 1. CuMNTOMBI MPOSIBAIEHUS aHTPAKHO3a Ha JINCTbAX
3eMJIAHUKY NPU UCKYCCTBEHHOM 3apaKeHuu:

a — Bo3byautenb komnnekca Colletotrichum gloeosporioides;
6, B — B036yauTenb komnnekca Colletotrichum acutatum
(choTo HO.B. LiBeTkoBOI)

a TaKXKe C JJINTEIBHOCTBI MCII0JIb3yEMbIX METOMOB
B ITPOBEAEHNY MUKOJIOTUIECKUX UCCIEOBAHNH.

OnmHyM 13 HanboJiee BAYKHBIX 3a00JIeBaHMI 3eMIIS-
HUKU IBJISIETCSA aHTPAKHO3. BO36ynuTen aHTpakHo3a
OTHOCATCS K TPyIIIIe BUmIOB poxa Colletotrichum. Han-
60JIe€ BPEIOHOCHBIMU SIBJIAIOTCS TPUOBI 13 KOMILIEKCa
Colletotrichum acutatum, KoTopbili ¢ 2016 roma uMeeT
KapaHTUHHOE (UTOCAHNTAPHOE 3HAUEHNE Ha TEPPUTO-
puu EBpasuiicKoro 5SKOHOMUYECKOT0 COI03a U CIYNTAET-
CsI OTPAHMYEHHO PaCIIPOCTPaHEHHBIM Ha TEPPUTOPUU
P®. AHTPaKHO3 3eMIITHUKY ABJIFETCI OJHNM U3 Hanbo-
Jiee BPeOHOCHBIX U OTIaCHBIX 3a00JIeBaHN, TTPUBOI
K 3HAUUTEJIbHBIM TIOTEPAM YPOXKas, BbITIaAy PAaCTEHNM
B MATOYHMKAX, @ TAK)Ke CHIDKEHUIO TOBAPHBIX KaUeCTB
TJIOJIOB PACTEHUH.

OcobenHoCTbIO KoMILIekca Colletotrichum acutatum
SIBJITETCS TO, UTO OH SABJISETCA MONM(aroM, ImopakaeT
MIUPOKMH KPYT PaCTEHUMN: I1JI0/I0BbIE, 60O0BbIE, OBOIIL-
HbIE, IPEBECHBIE, KYCTAPHWUKOBbIE 1 TPABIHUCTbBIE KYJTh-
Typel. OmMHAKO HAMOOJIbIINY SKOHOMUYECKUN yInepo
BO30Y/IUTENb BBI3BIBAET ITPU MOPAKEHUN 3EMIITHUKN
cazioBou — Fragaria ananassa Duch. Takxe 3abojeBaHue
OTIACHO TEM, UTO TI0CJIe 3aPaXKeHUsT MOXKET 0CTaBAThCS
B JIATEHTHOM COCTOSIHUY U TIPU GJIATOIIPUATHBIX YCIIO0-
BUSIX IAaBAaTh MACCOBbIEe SITN(QUTOTHUH.

Colletotrichum acutatum TIpencTaBsgeT cobou
komrrekc u3 31 Buza [5]. B xozme paboThl 13 06pasiion
3eMJITHUKY ObLI BhIZIEJIEH OJUH BUJ, U3 KOMILJIeKca —
Colletotrichum nymphaeae.

[TaToreH Mopa’kaeT BCe YaCTU PAaCTEHUST 3eMJITHU-
KU, BbI3bIBAs TEMHBIE HEKPO3bI HA JINCTHSX, yCaX U CTe-
6J19X, a TaK)Ke BIABJIECHHBIE TEMHO-OypPBIE 10 UePHBIX
MITHA Ha 9rojax (C TEMHBIMM CEMJIHKAMU BHYTPU).
TTp¥ BJIQXKHBIX YCIOBUAX CPEMbI HA MISITHAX BBIJEIETCS
JKEJITO-OPaHYKEBBIN DKCCYAAT KIENKUX CIIOP, KOTOPHIA
Pa3HOCUTCA Ha APYTUe PacTeHUs, IBJISIICh TePBUY-
HBIM MCTOYHUKOM MHMEKIUU. [ITPU CYXUX U KAPKUX
YCIIOBUAX TIOPAYKEHHBIE SITOMIBI YePHEIOT W CChIXAaI0TCS.
Colletotrichum acutatum TaxKe MIPOHUKAET B KOPHEBYIO
CUCTEMY, CTPEMUTENBHO pa3pyiras ee. [TopaeHHbIe
POXXKM TIPU paspese CTaHOBATCS KPacHOBATO-OyPhIMY,
TJIaBHBIN 1 60KOBbIE KOPHU TIOCTETIEHHO OTMHUPAIOT, UYTO
MIPUBOIUT K ITOJIHOM IMbeJIn pacTeHus [6].

CJI0XHOCTD OTIpefieIeHns BO30yAUTENsT 3aKJIII0-
YaeTcsd B TOM, UTO «aHTPAKHO3HOE TIOBPEXAEHUE
3eMJITHUKY BBLI3BIBAIOT HECKOJIBKO BUIOB I'PubOB

OT HayKu K npakTuke

Fig. 1. Symptoms of anthracnose on strawberry leaves
in case of artificial contamination:

a — Colletotrichum gloeosporioides complex pathogen;
6, B — Colletotrichum acutatum complex pathogen
(photo by Y.V. Tsvetkova)

Anthracnose is one of the most important strawber-
ry diseases. Its pathogens belong to the species group of
Colletotrichum genus. The most harmful are fungi from
the Colletotrichum acutatum species complex which have
been of quarantine phytosanitary importance in the
Eurasian Economic Union since 2016 and are consi-
dered to be limitedly spread in Russia. Strawberry an-
thracnose is one of the most harmful and dangerous
diseases, resulting in significant yield reduction, loss of
plants in stock nurseries, as well as a decrease in the
commercial quality of plant fruits.

Species of Colletotrichum acutatum complex are
polyphages, affecting a wide range of plants — fruit, le-
gumes, vegetables, tree, bushy and herbaceous crops.
However, it is garden strawberry Fragaria ananassa Duch.
that causes the greatest economic damage. The disease
is also dangerous because it can remain in a latent state
after infection and cause mass epiphytoty under favou-
rable conditions.

Colletotrichum acutatum complex consists of 31 spe-
cies [5]. During work, one species of the Colletotrichum
nymphaeae complex was isolated from strawberry speci-
mens.

The pathogen affects all parts of strawberry plants,
causing dark necrosis on leaves, tendrils and stems, as
well as depressed dark-brown to black spots on berries
(with dark seeds inside). In humid conditions, sticky
spores excrete yellow-orange exudate on the stains,
which spreads to other plants and is the primary source
of infection. In dry and hot conditions, the affected ber-
ries turn black and shrivel. Colletotrichum acutatum also
penetrates the root system, rapidly destroying it. Affec-
ted branch crowns become reddish-brown when cut; the
main and side roots gradually die back destroying the
plant [6].

It is difficult to identify the pathogen because there
are several fungi species of the Colletotrichum genus,
for example, species of the Colletotrichum gloeosporioides
complex, that cause anthracnose damage to strawber-
ries. Like Colletotrichum acutatum, Colletotrichum gloeospo-
rioides is a polyphage and affects about 470 plant species.
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u3 poma Colletotrichum, HaIpuUMeD, BUIBI KOMILIEK-
ca Colletotrichum gloeosporioides. Kax u Colletotrichum
acutatum, Colletotrichum gloeosporioides sIBAI€TCS T10-
nudaroM u nopaxaet nopsaka 470 BULOB PACTEHUIN.
Colletotrichum gloeosporioides Tak)ke IPENCTABIISIET CO-
00M KOMIIJIEKC 13 23 BUIOB [4, 8], KOTOPhIE OTIMYAITCS
CBOEM crienmanu3alel K pacTeHUsIM-X03sieBaM, MOp-
QosornyecKkuMu 1 6UOJIOrMUYECKUMU 0COOEHHOCTAMU,
reorpadryueckuM pacrpocTpaHeHueM [2].

[TaToreHbl UMEKT CXOJIHbIE BHEITHNE CUMIITOMBbI
MOpa)KeHUs BEreTaTMBHOU U reHepaTUBHOW YacTel
pacTtenus (puc. 1).

HecMoTps HaA TO, YTO CUMIITOMBI MTPOABJIEHUS
Ha PacTeHUIX BBITJISIAT OJMHAKOBO, KyJIbTYpabHbIE
XapaKTepUCTUKU rpuboB koMIiekcoB Colletotrichum
acutatum u Colletotrichum gloeosporioides pa3sanIHEBI
(puc. 2). Konmonuu Colletotrichum gloeosporioides 6apxa-
TUCTO-TTYIIKUCThIE, UHOTIa BaToOOpa3Hble ¢ 6YyTrPUCTOH,
He BCerjla OJTHOPOJHOM TTOBEPXHOCTHI0. OKpacka ot be-
JIOTO 710 TeMHO-ceporo. C BO3PacTOM KOJIOHUS TEMHEET.
B KynbType 6bICTPO TEPSIOTCS CITIOPOTEHHBIE CBOMCTRA,
YacTo 06pasyoTcs CKIEPOIMENTON0OHBIE CTPYKTYPHL.

Komonum Colletotrichum acutatum XapaKTEePU3yIOT-
cs 6apXaTHO-OMYIIEHHBIM CTPOEHUEM, 30HAJIbHOU T10-
BEPXHOCTBIO CO CJIA00BOJIHUCTBIM KPAeM, IIBET KOJIOHWUU
B HAUaJIbHBIN ITEPHO/, POCTa 6eJI0-CePhIN CO CBETIIO-6e-
JIBIM CJ1a60BOJIHUCTHIM KpaeM, Ha 14-11 TeHb KOJIOHUA
CTAaHOBUTCH CEPOY C OPAHIKEBBIM BKCCYATOM TI0 BCEM
TIOBEPXHOCTH, C 00pa30BaHUEM YETKUX KPYTOB.

Taxoe KyJIbTypajbHOe Pasinuue TO3BONAI0T IB-
CTBEHHO OIPEeAEeJUTb MPUHAMIEXHOCTb KYJIbTYDHI
K TOMY WJI THOMY KOMILIIEKCY BUIIOB. [T03TOMY 11pU Ta-
THOCTUKE BO3OyIUTEIeN peKOMeHIyeTCs TTPU HaIuuuun

Puc. 2. BblgeneHHble KynbTypbl rpubos
13 3apa)KeHHbIX IMCTbeB KynbTypbl Ha KrA:
a - Bup komnnekca Colletotrichum gloeosporioides;  a — Colletotrichum gloeosporioides complex species;

6 — Bug komnnekca Colletotrichum acutatum
(choTo HO.B. LiBeTkOBOI)

Colletotrichum gloeosporioides also represents a complex
of 23 species [4, 8], which differ in their specialization to
host plants, morphological and biological characteristics,
and geographical distribution [2].

Pathogens have similar external symptoms of da-
mage to vegetative and generative plant parts (Fig. 1).

Although disease symptoms on plants look the
same, the cultural characteristics of fungi belonging to
Colletotrichum acutatum and Colletotrichum gloeosporioides
complexes are different (Fig. 2). The colonies of Colle-
totrichum gloeosporioides are velvety and downy, some-
times cottony with a humpy surface, which is not al-
ways homogenous. The colouration varies from white to
dark grey. The colony gets darker with age. The culture
quickly loses its sporogenic properties and forms scle-
rotium-like structures.

Colletotrichum acutatum colonies are characterized
by a velvety and downystructure, a zonal surface with a
weakly waved edge; the colony is white-grey with a light-
white weakly waved edge in the initial growth period; it
becomes grey with orange exudate across the surface
and clear circles on the 14th day.

This cultural difference makes it possible to identify
whether a culture belongs to a particular species com-
plex. Therefore, when diagnosing pathogens, it is recom-
mended to subculture the fungus and isolate pure cul-
ture if it shows itself in a wet chamber or on a nutrient
medium.

The spores of the Colletotrichum gloeosporioides spe-
cies complex in the pure culture, isolated in the laborato-
ry, differed from the spores of the Colletotrichum acutatum
species by a blunter, rounder edge, greater variability of
the spore size, and spore quantity (Fig. 3).

Fig. 2. Isolated fungal cultures
from contaminated leaves of a culture on PDA:

6 — Colletotrichum acutatum complex species
(photo by Y.V. Tsvetkova)
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Puc. 3. Cnopbl rpubos B kynbtype:  Fig. 3. Fungal spores in a culture:
a — Colletotrichum gloeosporioides;  a — Colletotrichum gloeosporioides;
6 — Colletotrichum nymphaeae 6 — Colletotrichum nymphaeae
(cpoTo HO.B. LiBeTkOBOI) (photo by Y.V. Tsvetkova)

Puc. 4. Cnopbl rpuboBs Ha pacteHuun-  Fig. 4. Fungal spores on garden strawberry,
X03AMHe — 3eMJISTHUKE Caf0BOW: host plant:
a - Colletotrichum gloeosporioides; a — Colletotrichum gloeosporioides;

6 — Colletotrichum nymphaeae
(photo by Y.V. Tsvetkova)

6 — Colletotrichum nymphaeae
(cpoTo HO.B. LiBeTkoBOI)

OT HayKu K npakTuke

However, when viewing
spores directly on the host plant,
species spores can be confused
with each other, particularly
at early detection of infection,
during the formation of spores
and when immature spores are
present (see Fig. 4).

MATERIALS
AND METHODS

The employees of the mycolo-
gy laboratory of FGBU “VNIIKR”
conducted researches in the pe-
riod from 2018 to 2019.

They researched both fo-
reign quarantine strawberry
plants (Italy, Serbia, Poland) as
well as domestic ones (Moscow
and Nizhny Novgorod Oblast),
that were imported from the
Netherlands and Italy.

The following techniques
were used in the study:

Visual technique. During
the initial visual examination
of strawberry plants, only some
tested samples showed disease
symptoms; other plants did not
have typical symptoms. How-
ever, asymptomatic plants were
also selected for further exami-
nation to exclude latent infection.

Biological techniques. Setting
up in a wet chamber. Setting up

COOTBETCTBYIOUIETO TTPOABIIEHNS TPU6a BO BIAXKHOI Ka-
Mepe WY Ha TIUTATEIbHOU Cpejie TPOBOJIUTE TIEPECEB
rpuba ¢ BbIZIEIeHNEM YUCTON KYJIbTYPHL.

Crmopel y BUAOB KomIjekca Colletotrichum
gloeosporioides B YNCTOU KyNbTYPe, BbIZIEIEHHBIX B X0l
paboTel TabopaTOPUM, OTIUYAINUCEH OT CIIOP BUOB
Colletotrichum acutatum 60jee TyIIbIM, OKPYTJILIM KPaeM,
6osblelt BaprabeabHOCThIO Pa3Mepa CIiop, X KoJude-
cTBOM (pmC. 3).

OfHAKO MPY TPOCMOTPE CITOP HETTOCPEACTBEHHO
Ha paCTeHMN-X0341He CIIOPbI BUO0B MOXXHO ITEPeIyTaTh
IIPYT C IPYTOM, B 0COBEHHOCTH TP PaHHEM 0OHaPYIKe-
HUY WHQEKITUY, B Tepros;, HOPMUPOBAHUA CITOP U TIPU
HaJIUYMY He3PEeJbIX CIIop (CM. puc. 4.).

MATEPHWAJIBI U METO/1bI

VccnenoBaHusd MPOBOAUIUCE COTPYAHUKAMU J1abo-
patopuu mukosiorun PIr'byY «BHUMUWKP» B mnepuop,
2018-2019 T

ObbeKTaMu UCCef0BAHUS IBIAICT TTOAKAPAH-
TUHHBIU TTOCAI0YHBIN MaTepra 3e MITHUKA UMITOPT-
Horo mpoucxoxmeHmus (Mrtanus, Cepbud, IToabma)
1 OTEUYEeCTBEHHOT0 IIPOUCXOKIennsd (MockoBcKasg 1 Hu-
JKeTopoJicKas 00J1acTH), 3aBe3eHHbIN U3 HumepiaHmos
u Utanun.

B ucciieioBaHUM UCIIOJIB30BAJIM CIEAYIOIIE Me-
TOZBL:

BusyanvHuliti memod. B xoze TTepBUYHOT0 BU3YaJIbHO-
T'0 0OCMOTPAa PAaCTEeHUM 3eMIITHUKY CUMIITOMbI 3a060J1eBa-
HUS HAOJTFIAIUCh TOJIBKO Ha HEKOTOPBIX UCCIIETyEMBIX

on a nutrient medium (2% pota-
to glucose agar with the addition
of 1% streptomycin solution).

Parts of leaves, petioles, berries as well as rosettes
and root system were selected, washed with running wa-
ter for 10-15 minutes, sterilized in 96% alcohol for 1-2
minutes, and subsequently washed two times with ster-
ile distilled water. Samples were then simultaneously set
up on a nutrient medium and in a wet chamber (Fig. 5).
Dishes were incubated at 25 °C.

Microscopy and morphometry techniques. The grown
fungal mycelium was microscoped. Then it was select-
ed when its microscopic characteristics coincided to be
confirmed with PCR [3].

Molecular genetic technique. Conventional PCR using
complex specific primers.

For accurate identification, the isolates were con-
firmed by molecular genetic method based on conven-
tional PCR with complex specific primers Calnt2 (5-GG-
GGAAGCCTCGG-3’) (Sreenivasaprasad et al., 1996) [7]
and ITS4 (5 -TCCTCCGCTTATGATGC-3 ") (White et
al., 1990) [9] with the size of the amplified area equal
to 490 b.p.

It is possible to sample the mycelium directly from
plant material for analysis because complex specif-
ic primers are used. However, it requires a sufficient
amount of mycelium, i.e., heavy sporulation, which does
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obpasiax, Ha OCTaJIbHBLIX pac-
TEHUSIX TUIIWYHBIE CUMIITOMEI
obHapy)xeHbl He 6bin. OIHAKO
IJIS DaJbHEUIIEero ucciemona-
Hug 6B 0TOOPAHbI M 6ECCUM-
TITOMHBIE PACTEHNWA JJIA CKIIIO-
YeHUs JIaTeHTHOU NHQEKIUN.
Buonoeuveckue memodol.
3akJiazika BO BJIQXKHYIO KaMe-
py. 3akyiazika Ha TTUTATENbHY0
cpeny (2% xapTodeabHO-TJII0-
KO3HBIN arap c mobaBieHUEM
1% pacTBopa CTPEIITOMULIHA).
YacTu JIuCTbEB, Yepell-

KOB, 4rof, a TaKXe PO3ETOK  pyc, 5. MopakeHHble pacTeHus
11 KODHEBOM CHUCTEMBI OBLIM  3eMNSIHUKM BO BAAXHOI KaMepe
0TOOPaHBI, IPOMBITHI B IIPOTOU- (&) M pasBuBLUMICS MULLENUIA

¥ TIpOCTEPUIM30BaHbl B 96%  (POTO A.A. KysHeuosoi)
criupTe 1-2 MUH C MOCJeNYI0-

UM IBYKPATHBIM MTPOMBIBAHUEM CTEPUIIBHOU JHC-
TUJIIUPOBAHHOM BOMOM. [lasiee TIpo6BI 3aKJabIiBaIu
Ha MMUTATEJIbHYIO CPey U TapajijieIbHO BO BJIAXXHYIO
kamepy (puc. 5). Yanikyu HHKyOUPOBaJH IPU TEMIIEpa-
Type 25 °C.

Memod mukpockonuposanus u Mmopgomempui. Bei-
pocmuit Mullenni rpruba MUKPOCKOTIUPOBAJIN U TIPU
COBIIa/IEHUN MUKPOCKOTTMYECKIUX TPU3HAKOB OTOMpaIn
ILJIS TIONTBEPIKIEHUA C UCTIoIb30oBaHueM IT1P [3].

MonexynapHo-eenemuueckutl memod. Kiaccruieckas
[P c mpuMeHeHKWEM KOMIIJIEKCOCTIEIM(DUUHBIX Tpam-
MEPOB.

IIg TOYHOW MIAEHTU(OUKAIUN M30JITHI IOJI-
TBEDXIANU MOJIEKYJIIPHO-TEHETUUECKUM METOMOM,
OCHOBaHHBIM Ha TPOBeNeHUN Kjaccuueckon II1IP
¢ KoMIIekcocTmenuduuHbiMu npaiMepamMu Calnt2
(5"-GGGGAAGCCTCTCGCGG-3 ) (Sreenivasaprasad et
al., 1996) [7]u1TS4 (5 -TCCTCCGCTTATTGATATGC-3 ")
(White et al., 1990) [9], ¢ pasMepoM aMILIUPULIVIPOBAH-
HOT'O y4YacTKa, paBHbLIM 490 I1.0.

OT60p 06pa3IoB MULENUS g aHAJIU3a HE0-
CPeACTBEHHO C PACTUTEIBHOTO MaTepuasia BO3MOXKEH,
T.K. B pab0oTe MCIIOJIb3YIOTCS KOMIIIEKCOCTIEII(UYHbIE
TIpaiiMephl, HO HeO6XOIUMO ITPUCYTCTBUE IOCTATOYHOTO
KOJIMYeCTBa MUIIENN, T.e. 0OUIBHOTO CITOPOHOIIEHU,
YTO HE BCET/Ia TIPOSBISIETCS BO BJIAXKHOUM KaMepe U Ha
IUTATENbHOU cpefie. PEKOMeHAYeTCS IPeIBapUTEIbHO
TIOJIyYUTb YMCThIE KYJIBTYPhI rpuba. Uem 6picTpee rpub
0OHAapYXXEH U IEPECESTH B OTIEbHbIE YAIIKHY, TEM MEHbB-
1€ BEPOSITHOCTD 3apacTaHus Jallek C BJIaKHOW KaMe-
POW U TIUTATENbHON CPeNIoN CatPOTPOPHBIMU U COTIYT-
CTBYIOUIMMU BULAMU.

Taxke HaIMYIWeE YUCTOU KYJIbTYPhI Tprba Heo6X0-
MO B KQuecTBe J0Ka3aTeJbHOTO MaTepuaa, a cpas-
HEHUeE KYJbTYPaJbHbIX TTPU3HAKOB MOXET ABJISITbCH
IIOTIOJTHUTENIbHBIM AUATrHOCTUYECKNM ITPU3HAKOM.

Ilng orbopa obpasiioB 6pair yuacTOK MUTIETUA
rpuba c MUHMMAJIbHBIM 3aXBAaTOM PACTUTENbHOM TKa-
uu (1 cm?), B cirydae 0T60pa U3 YMCTOU KYIbTYPEI — BbI-
CeuKy MUIIeJIUA C MUHUMAaJIbHbIM 3aXBaTOM ITUTATENb-
HOW cpefibl, BHOCUIIU B 1,5 MJT TPOBUPKHU, 106aBIAIN
200 MKJT TU3UPYIoIIero oydgepa 1 pacTUpaIn IeCcTu-
KOM JIJIT MUKpOIpobupok. Beigenernue JHK mpoBo-
VIV C UCTIOJIb30BaHWEM T'OTOBOI'0O Habopa peareHToB
«M-Copb6Ty6» (3A0 «CuHTON», MOCKBA), IEUCTBUE KO-
TOPOT0 OCHOBAHO HA UCIMOJb30BAHNUU MAaTrHUTHBIX Ya-
cTtull. B xome paborer JabopaTopuu OLIIO BLIIBIEHO,

Fig. 5. Affected strawberry plants
in a wet chamber (a) and developed
Colletotrichum acutatum mycelium
HOII Bozie B TeueHme 10-15 mun  Colletotrichum acutatum na KrA (6)  on PDA (6)

(photo by A.A. Kuznetsova)

not always occur in a wet chamber and on a nutrient me-
dium. It is recommended to obtain pure fungal cultures
beforehand. The faster the fungus is identified and sub-
cultured into individual dishes, the less likely it is that
saprotrophic and associated species will colonize the
dishes with a wet chamber and nutrient medium.

The pure fungal culture is also necessary to serve
as evidence, and a comparison of cultural characteristics
may be an additional diagnostic feature.

The fungal mycelium with minimum capture of
plant tissue (1 cm?) was taken for sampling, and the
mycelium cutting with minimum capture of the nutri-
ent medium was used when sampling from a pure cul-
ture. Then they were placed into 1.5 ml tubes with ad-
ding 200 yl of lysing buffer and comminuted with a
pestle for microtubes. DNA was extracted using M-Sorb-
Tub reagent kit (ZAO Sintol, Moscow), which is based on
magnetic particles. In the course of the laboratory work,
these kits showed perfect suitability for DNA extraction
from pure cultures of mycelial fungi.

PCR was performed in the T100 Touch Thermal
Cycler, Bio-Rad. The mixture of reagents for setting one
25 ul reaction contained 5 ul 5x MasP"TagMix PCR buf-
fer (Dialat Ltd., Moscow), 0.5 uM of each primer, 1 ng of
target DNA, and sterile water.

Amplification conditions: 3 min — 94 °C; 30 cycles:
30 sec — 94 °C, 30 sec — 58 °C, 90 sec — 72 °C; 1 cycle:
7 min — 72 °C.

After amplification, 4 ul PCR-product was pipetted
in tubes with 1.0% agarose gel with ethidium bromide in
0.5x TBE buffer and separated by electrophoresis. Later
on, visualization was performed using a gel documen-
fing system.

Afterwards, conventional PCR with universal prim-
ers ITS5/ITS4 was carried out to identify the species. Af-
ter amplification, the products were electrophoretically
separated. Then the samples were cleaned by Thermo
Fisher commercial set (GeneJET PCR Purification Kit)
and sequenced on the 3500 Applied Biosystems genetic
analyzer according to the methodological recommenda-
tions [1]. The obtained sections of nucleotide sequences
were processed and aligned in BioEdit software.
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Puc. 6. KonoHusa nsonsTa, BblgeneHHOro U3 pacTeHUin 3eMASHUKU
cepbcKoro nponcxoxaeHus (a), KoIoHUS U3019Ta, BbIAENIEHHOro U3
pacTeHuU 3eMASTHUKU FroNINIaHA,CKOro npoucxoxpeHus (6), KonoHus nsonsTa,
BblAe/IeHHOro U3 PacTeHUi 3eMJISTHUKU UTANIbAHCKOr0 MPOUCX0XAeHNs (B)

(¢hoTo HO.B. LiBeTkoBOM, A.A. Ky3HeL,0BOW)

YTO JaHHbIe HAOOPHI ONITUMAIbHO ITOAXOAIT AJIS BbI-
nenenud OHK M3 4MCTBIX KYJIbBTYP MULLEJIUATIBHBIX
rpuboB.

[TLP npoBoaunu B TepMmonukiaepe T100 Touch
Thermal Cycler, Bio-Rad. CMechk peakTMBOB [1J1s1 TIOCTa-
HOBKU OJHOM peakumu 06beMoM 25 MKJI comeprkaia
5 MKJ1 5X TTIP-6ydepa MasP’TagMix 2025 (000 «/Ina-
nat JIto», Mocksa), 0,5 UM Ka)kzoro rpanmepa, 1 Hr 11e-
jeBon JIHK 1 cTepuiibHYIO BOLY.

YenoBud aMminukaluy Ha npubope: 3 MUH —
94 °C; 30 qukyaoB: 30 cex — 94 °C, 30 cexk — 58 °C, 90 cek —
72°C; 1 uuxn 7 MuH — 72 °C.

[Tocne amnnuduxanuu 4 mxja IMIIP-npogykTa
packarmeiBaiy B JIyHKU 1,0% arapo3Horo reJis ¢ 6poMu-
cTeiM aTuAYEeM B 0,5% TBE-6ydhepe 1 pas3mesisiiy ¢ IToMOo-
1MbI0 3yIeKTpodopesa. B manbHeleM MpoBOIUIN BU3Y -
aJIM3alInIo C UCTI0JIBb30BAaHUEM Ieflb-IOKYMEHTUDPYIOIIEN
CHCTEMBI.

B manbHeNIeM s onpeaeaeHns BUL0BOMI MIPU-
Ha[JIeKHOCTU ITPOBOLMIIN KJlaccuueckyro [1LP ¢ yHu-
BepcabHBIMU MIpaiiMepamu ITS5/ITS4. TToce aMIIIm-
buxanuu TPOAYKThI PA3HENIIN 3JIEKTPOPOPETUIECKU.
3areM 06pasIbl OUUINAIYN C TIOMOIIBI0 KOMMEPYECKOTO
nabopa Thermo Fisher (GeneJET PCR Purification Kit)
U IIPOBOIMJIA CEKBEHUPOBaHME Ha FeHETUYECKOM aHa-
nmzarope 3500 Applied Biosystems corjacHO MeTO-
IMYEeCKUM peKoMeHmauuaMm [1]. [ToyuyeHHbIe yUacTKU
HYKJIEOTUAHBIX TIOCTIEIOBaTEIbHOCTEN 06pabaThiBaIu
1 BRIPAaBHUBAJIM B IPOrpaMMHOM obecrieueHny BioEdit.

PE3YJbTATBI NCCJIIEJOBAHUA

Uepes YeThIpe IHS IT0C/Ie Havasla MHKYOAIMy Ha Yalrkax
C MUTATEJIbHON CPeno ChOPMUPOBAJICT XapaKTEPHBIN
6eso-cepritt Mutienuit. Ha 7-e CyTKU Ha TTUTATEIbHOU
cpenie 6apXaTUCThI MUTIETI KOJIOHUW Pa3BUIICA U 06-
pasoBaJl OPaHXXEBBIM CIM3UCTHIN BKCCyIaT. Ha vammkax
C BJIQXXHOU KaMepou Mulienit chopMrpoBascsa TOTbKO
Ha 10-14-11 geHb.

HeobXx0iuM0O OTMETHUTD, UTO Ha ITMTATEbHON Cpe-
e KT'A uzongatel koMIiekca Colletotrichum acutatum
OTJIMYAJINCh TI0 KYyJbTYyPaJibHbIM ITPU3HAKAM B 3aBU-
CUMOCTH OT TIPOUCXOXKIEHMS NCCIIeyeMbiX 00pa3IioB.
Tak, ¥3 MOCaJlOuHOT0 MaTepuasa MPOUCX0XIeHUEM
3 MTanuum GBIV BbIJIEJIEHBI U30JIIThI KOMILJIEKCa
Colletotrichum acutatum, KOTOPbIe XapaKTepru30Ba-
JIMCh 6apXaTHO-OMYIEHHBIM CTPOEHUEM, POBHOM 30-
HAJIBHOW MTOBEPXHOCTBIO, TEMHO-CEPHIM I[BETOM CO

OT HayKu K npakTuke

Fig. 6. Serbian strawberry plant isolate colony
(a), Dutch strawberry plant isolate colony (6),

Puc. 7. 3nektpodoperpamma
NpoAyKTOB aMnandukaumum

c npaviMmepamu Calnt2/ITS4:
Ne1d,2, 3,4,5,6,7,8-
obpasubl KoMnekca
Colletotrichum acutatum;
Ne9,10,11,12,13,14-
obpasubl KoMnekca
Colletotrichum gloeosporioides;
K+c.a. — NoNoXUTeNbHbIN
KOHTPOJb KOMMEKca
Colletotrichum acutatum;
K+c.g. — MoNOXUTENbHbI
KOHTPOJb KOMMEKca
Colletotrichum gloeosporioides;
K-B — oTpuuaTenbHbI
KOHTPOJb BblAeNeHNS;

K-u — oTpuuaTenbHbIN
KOHTPOJIb YACTOMN 30HbI

RESULTS

Italian strawberry plant isolate colony (B)
(photo by Y.V. Tsvetkova, A.A. Kuznetsova)

Fig. 7. Electropherogram of
amplification products with
Calnt2/ITS4 primers:
No.1,2,3,4,5,6,7,8 -
Colletotrichum acutatum
complex samples;

No. 9,10, 11, 12, 13,14 -
Colletotrichum gloeosporioides
complex samples;

PC+c.a. — positive control
of Colletotrichum acutatum
complex;

PC+c.g. — positive

control of Colletotrichum
gloeosporioides complex;
NCI - negative control

of isolation;

NCC - negative control

of cleanroom

Four days after the beginning of incubation, a character-
istic white-grey mycelium appeared in dishes with a nu-
trient medium. On the 7th day, the velvety mycelium of
the colony developed on the nutrient medium and formed

MapTNe1 (1) 2020 39



HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

Puc. 8. YucTble KynbTypbl, BblAeNeHHble

13 MOCaA04HOro MaTepuana 3eMASHUKN:

a — BepxHui pap, cnesa Hanpaeo — 1-i nsonat —
npoucxoxnaeHune Utanua, nocnepyowme 2 nsonata —

Fig. 8. Pure cultures isolated from strawberry planting material:

a —top row, left to right — 1st isolate — origin from Italian, the
next 2 isolates — origin from Nizhny Novgorod Oblast, imported
from Italy; middle row, left to right — 1st isolate — origin from

npouvcxoxpeHue Huxeroponckas obnactb, 3aBeseHHble  Serbia, 2nd isolate — origin from Poland, 3rd isolate — origin
13 Utanum; cpegHun psag, cnesa Hanpaso — 1- usonat—  from Nizhny Novgorod Oblast, imported from the Netherlands;
npoucxoxpeHve Cepbus, 2-in usonaTt — npoucxoxpgeHme  bottom row, left to right — 2 isolates — origin from Moscow
MNonbua, 3-1 nzonat — npoucxoxaeHue Huxkeropopckas  Oblast, imported from the Netherlands;

obnacTtb, 3aBe3eHHbIl U3 HugepnaHpoB; HUXHUA

6 — pure cultures of isolates, subcultured into test tubes

PS4, cneBa HanpaBo — 2 U30N1STa — NPOUCX0XAEeHUE for storage
MockoBckasi o6nacTtb, 3aBe3eHHble U3 HuaepnaHnos; (photo by A.A. Kuznetsova)

6 — unCTble KyNbTyPbl M30/I9TOB, NepecesHHble
D11 XpaHeHus B Npo6upku
(choTo A.A. Ky3HeL,0BoOW)

CBETJIO-CEPBIM POBHBIM KPaeM; peBepP3yM TEMHO-Ce-
DBIH, C XapaKTEPHBIM OPAHKEBBIM 3KCCYIaTOM B CEpEe-
InHe KojoHuY (puc. 6 B). HumepiaaHacKye M30IATh Xa-
PaKTePU30BAIUCh HapXaTHO-OIYIIEHHBIM CTPOEHUEM,
30HAJIbHOM IIOBEPXHOCTDIO CO CJIA00BOJIHUCTLIM KPaeM,
IIBET KOJIOHUY B HavaJbHBIN IePUOJ pocTa 6eyo-ce-
PBIY CO CBETI0-6eNibIM Cc1ab0BOJTHUCTHIM KpaeM, Ha
14-11 neHb KOJIOHMS CTaHOBUJIACh CEPO, OPaHXXeBbIN
9KCCymaT ObIJT XOPOIIO 3aMeTeH CO CTOPOHLI PEBEP3Y-
Ma (puc. 6 6). A U30JIATHI, BbIAEIeHHbIe 13 cTpad Cep-
6un 1 [Tonbuiy, uMeau 6ej10-CephIf LIBET CO CBETJIBIM
KpaeM C KaIlJIIMHU IPKO-0pPaH)KeBOT0 DKCCymaTa, pe-
Bep3yM 6eXXeBBIY C TEMHO-PO30BOM CEPENMHOM, a Tak-
JKe C OPaHXXEBbIM BKCCYIATOM B CEPENIMHE KOJIOHUU
(puc. 6 a).

3 06pasiioB, 0TOOPAHHBIX OT 6€CCUMIITOMHBIX
pacTeHuit, 6bLI TAK)Ke BhIZieNIeH (PUTOIIaTOreHHLIN IPub
xoMrIuiexca Colletotrichum acutatum, 4To JOKa3bIBAET He-
00X0IMMOCTD 0THOPa HECCUMIITOMHBIX 00Pa31I0B IJIs
aHaIM3a JIATeHTHON MHpeKIuu [2].

[Tocyie aHanmm3a MOP(OJIOTUUYECKUX TTPU3HAKOB
IIPUMHAOJIEXKHOCTD BBEIOCJIEHHDBIX M30JIATOB K KOMILJIEKCY
Colletotrichum acutatum 6bLIa TIONTBEPXKIEHA C UCITOJb-
30BaHuEeM [111P 1 KOMILIEKCOCTIEIIU(DUYHBIX [TPAMEPOB
(puc. 7).

[TonTBEePXXAEHHBIN MuUIlenni rpuba oTceBanu
B mpobupku ¢ KT'A myig XpaHeHuda B KauyeCTBe IO -
TBEP)KIAoNIero MaTepuaia (puc. 8).

HapHENIINH aHAIU3 HYKJIEOTUIHBIX TIOCJIeI0Ba-
TeJibHOCTel ITS-pernoHa n cpaBHEHME C CUKBEHCAMU
3TAJIOHHBIX IMTaMMOB 6a3bl CBS 1mmokasaju, 4To Bblje-
JIEHHbIE M30JISITHI IPUHAIJIeXaT K Buny Colletotrichum

orange mucous exudate. In dishes with a wet chamber,
mycelium was formed only on the 10th-14th day.

It should be noted that isolates of Colletotrichum
acutatum complex differed in cultural characteristics on
the PDA medium depending on the origin of the samples.
Thus, isolates of the Colletotrichum acutatum complex
were isolated from the planting material originating from
Italy, which were characterized by a velvety and downy
structure, a flat zonal surface, dark-grey colour with a
light-grey flat edge; the reverse side was dark-grey with a
characteristic orange exudate in the middle of the colony
(Fig. 6 B). The Dutch isolates were characterized by a vel-
vety and downy structure, a zonal surface with a weakly
waved edge; the colony was white-grey with a light white
weakly waved edge in the initial growth period; on the
14th day the colony turned grey, and the orange exudate
was well visible from the reverse side (Fig. 6 b). The Ser-
bian and Polish isolates were white grey with a light edge
with drops of bright orange exudate; the reverse side was
beige with a dark-pink middle, and the orange exudate
in the middle of the colony (Fig. 6 a).

The phytopathogenic fungi of the Colletotrichum acu-
tatum complex were also isolated from the samples of as-
ymptomatic plants, which proves that it is necessary to
analyse asymptomatic samples for latent infection [2].

After analysing morphological characteristics, it
was established that the isolated isolates belong to the
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nymphaeae (https://www.ncbi.nlm.nih.gov/nuccore/
JQ948246.1) [10].

HeobxoguM0 OTMETUTD, YTO B HACTOSAIIUI MOMEHT
B KAPaHTHWHHOM IIepevYHe OrpPaHMYeHHO PacIIpoCTpa-
HEHHBIX 00bEKTOB Ha TePPUTOPUM PP HaXOOMTCS BeCh
KoMIUIeKc BumoB Colletotrichum acutatum.

OBCYXJIEHUE PE3VJIBTATOB

[Tony4yeHHBIE PE3yJIbTAThl TOBOPAT O TOM, UTO [IpU
MIPUMEHEHUN COBPEMEHHBIX METOMOB NUATHOCTUKU
BO3MOJKHO OBICTPOE 1 TOUHOE OTIpefieieHre (PUTOIaTo-
reHa, UTO COOTBETCTBYeT (GUTOCAaHUTAaPHBIM TpeboBaHM-
SIM TP JOCMOTPE MOJAKAPAHTUHHOW MPOAYKIMUN. J1JIs
BO3MOKHOCTHU OCYIIECTBJIEHUS HOBBIX METOMOB U UX
MTOATBEPXKEHUS TaK)Ke HeoOX04MMO UCITOIb30BaHMeE
KJIACCUYECKUX METOJIOB.

[Tpy [uarHOCTUKe BO3OYAUTEJST BaXXHBIM OCTa-
eTcsd ucciaedoBaHre JJaTeHTHOU MHMEKINHU, TO eCTh
0oT60p 6ECCUMITTOMHBIX PacTeHW. OTCYTCTBUE TBHBIX
TIPU3HAKOB TTOPAKEHUST MOXKET OBITH CBA3aHO C PSIA0M
[IPUYMH. BO-TIePBhIX, 3a4aCTy0 IPOU3BOAUTENN [IPU-
MEHSIOT OOJIbIIOE KOJIMYECTBO TTECTUIIUIOB, KOTOPbIE
JIEVICTBUTEIBHO TIOMABIAI0T pa3BuTHe rpuba. B naib-
HeliieM Takue 06pasiibl TpebyioT 60bIIeTO BpEMEHU
IS TIPOSIBJIEHNS XapaKTEPHOTO CIIOPOHOIIEHNWS 1 BhI-
sgByeHus rpuba. Bo-BTOPHIX, (DaKysibTaTBHbBIE TTapa3u-
ThI TPOSABIIAIOT cebs TP 0cIabieHN U PACTEHNT-X034€B,
B TO BPEMS KaK B 3J0POBBIX PACTEHUSIX CUMIITOMOB TI0-
paxeHms He HAOJII0IaeTCs.

I/IHTepeCHO OTMETUTDH, UYTO KYJIBTYPaJIbHO-MOP-
(osornyeckune CBOMCTBA BbIZIENIEHHBIX U30JIATOB He
HaXOJIAT OTPAKEHUS B aHAJIN3€ HYKJIEOTUIHBIX TT0CTIE-
IoBaTenbHOCTeU 110 ITS-pernony. Heobxomumo 6osiee
JleTaJibHOE U3yYeHMe HYKJIEOTUIHBIX TTOCTIE0BATENb-
HOCTEN M30JIITOB T10 APYTUM IeHaM.

BbIBO/Ibl

1. CoBMelleHME KJIAaCCUYECKUX U MOJIEKYJIAP-
HO-TeHEeTUYEeCKUX METOJIOB T03BOJIIEeT LOCTOBEPHO
UIEeHTUMUITMPOBATH BO3OYIUTENT aHTPAKHO3A 3eMJIS-
HUKU ¥ TIOBBINAET CIIEIN(PUIHOCTE MUKOJIOTUIECKUX
UCCIEIOBAaHNHN.

2. Vccnemyemble U3014Thl KOMILIekca Colletotri-
chum acutatum OTIWYAIOTCS T10 KYJbTYPAJbHBIM TTPU-
3HaKaM (PEHOTHUITY) B 3aBUCUMOCTH OT ITPOUCXOXKIEHUS
VCCIeyeMbIX 00pasIioB.

3. Ha maHHBIM MOMEHT OCHOBHBIM BUIOM POJia
Colletotrichum ncciiemyeMoit ToIKapaHTUHHOM POy K-
LY 3eMJITHUKY SBJIgeTcs By Colletotrichum nymphaeae.

4. BeImeneHHbIE B X01e paboThl n30aThI Colleto-
trichum nymphaeae OTAUYUMBI OT BUJIOB KOMILIEKCA
Colletotrichum gloeosporioides Kak 110 KyJbTYPaJbHbIM
MIpU3HAKaM, TaK ¥ I10 COBPEMEHHOMY MOJIEKYIITPHO-Te-
HeTnyeckomy [11IP-MeTozy, 0CHOBAaHHOMY Ha IIPUMEHEe-
HUU KOMILJIEKCOCTIEIM(MDUUHBIX TpaiiMepoB Calnt2/ITS4.

5. JlJig yCKOPEeHUS MUKOJIOTUYECKOU IMAarHo-
CTUKYU BO3OYIUTENA aHTPAKHO3a 3eMIAHUKY 7 Hec-
CUMIITOMHOTO TIO[KAaPaHTUHHOTO MaTepuasa ciemy-
€T WCITOJIb30BaTh 3aKJIaAKy Ha IMUTATeJIbHbIE CPebl
C IPUMEHEHUEM aHTUOMOTUKOB (CTPENTTOMUIINHA WU
IIp. AaHAJIOT'OB).

6. Tlpm obciemoBaHWM MTOAKAPAHTUHHON ITPO-
IYKITUY HEOOXOIMMO TPOBOAUTE OTOOP KaK pacTeHul
C TUIMYHBIMM MIPU3HAKAMU IIOPAXKEHUd, Tak 1 6ec-
CUMIITOMHBIX PACTEHMWU IJIT BBISIBICHUSI JIATEHTHON
UHOEKITUN.

OT HayKu K npakTuke

Colletotrichum acutatum complex, which was confirmed
by using PCR and complex specific primers (Fig. 7).

The confirmed fungal mycelium was subcultured
in tubes with PDA for storage as confirmation materi-
al (Fig. 8).

Further analysis of the nucleotide sequences in the
ITS region and comparison with sequences of reference
strains from the CBS base showed that the isolates be-
long to the species Colletotrichum nymphaeae [10].

It should be noted that the entire Colletotrichum acu-
tatum species complex is currently included in the qua-
rantine list of objects with limited spread on the territo-
ry of Russia.

DISCUSSION

The results obtained show that it is possible to quick-
ly and accurately identify the phytopathogen by using
modern diagnostic methods which meet the phytosani-
tary requirements for the inspection of regulated prod-
ucts. The use of conventional methods is also necessary
to make it possible to use new methods and confirm
them.

It is important to study the latent infection, that is,
the selection of asymptomatic plants, in the diagnosis of
the pathogen. The absence of obvious signs of lesions
may be due to several reasons. Firstly, producers often
use lots of pesticides that do inhibit fungal development.
Later on, such samples require more time to show dis-
tinctive sporulation and identify the fungus. Secondly,
the facultative parasites reveal themselves when the
host plants are weakened, while healthy plants show no
symptoms of damage.

Notably, the cultural and morphological properties
of the isolates are not reflected in the analysis of nucleo-
tide sequences in the ITS region. It is necessary to study
nucleotide sequences of isolates in other genes in great-
er detail.

CONCLUSIONS

1. The combination of conventional and molecular
genetic methods allows to reliably identify the pathogen
of strawberry anthracnose and increases the specificity
of mycological research.

2. The studied isolates of the Colletotrichum acu-
tatum complex differ in cultural characteristics (pheno-
type) depending on the origin of the tested samples.

3. At the moment, Colletotrichum nymphaeae is the
main species of the Colletotrichum genus on the regulat-
ed strawberry products.

4. Theisolates of Colletotrichum nymphaeae isolated
in the course of the work differ from the species of the
Colletotrichum gloeosporioides complex both by their cul-
tural characteristics and by the modern molecular ge-
netic PCR method based on the application of Calnt2/
ITS4 complex specific primers.

5. Setting up on the nutrient media using antibiotics
(streptomycin or other analogues) should be used to ac-
celerate the mycological diagnosis of the strawberry an-
thracnose pathogen for asymptomatic regulated articles.

6. When studying regulated products, both plants
with typical signs of lesions and asymptomatic plants
should be selected to detect latent infection.
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HAYYHbIE UCCNTEOOBAHUA

YOK 632.654

HexoTophbie

3aMevYaHus 0 OMO0JIOTUU
U IpoobJieMax
ANArHOCTUKU

KPaCHOIr0o TOMaTHOTO
IMayTUHHOTO KJjeuia
Tetranychus evansi
Baker & Pritchard, 1960
(Acari: Prostigmata:
Tetranychidae)

1.0. KAMAEB, K.6.H., CTapUIii HAyYHBIN
COTPYAHUK HAYYHO-METOAUYECKOTO OTIesIa
sHTOMOJIoruu ®PI'BY « BHUUKP»

AuHoTauua. [Ipugodamcs axKmyanbHble CBEIeHUs
0 PACNPOCMPAHEHUL, HO8ASL UHPOPMAYUL O DPACMEHUIX-
X035e6ax U 60npocax 0uaeHOCMUKI KPACH020 MOMAMHO20
naymunHoeo knewa (Tetranychus evansi) — KapaHmuHH020
obsexma Edunoeo nepeuns EASC. B cmamove daHvl opueu-
HAJIbHbIE UNTTOCTPAYULL CUMNIOMO8 TI0BPENICHUSL pacme-
HULI-X035€8 U OUA2HOCMUYECKUX NPUSHAKO8 8PedUmEN.

KiroueBsblie cji0Ba. KapanmuH pacmenull, axaposio-
2uUs, NAyMUHHbLE KU, KDACHbLL MOMAMHbLE NAYMUHHbLL
Kaew, duaeHocmuka.

PacHBI TOMATHBIM TAQyTUHHBIN
kyent Tetranychus evansi Baker &
Pritchard, 1960 (puc. 1), oTHOCS-
IMUICA K OTCYTCTBYIOIIUM KapaH-
TUHHBIM 00bekTaM EnuHoro re-
peund cTpaH — yyacTHul, EASC, — O4VH 13 arpeCcCUBHBIX
aKTMBHO PaCIpPOCTPAHAIINXCI BPEIUTENeN Iacie-
HOBBIX KYJIBTYD, TIPEXJe BCETO TOMaTa. 3HaueHne 3TO-
TO BpPeNUTENd IJII CEeJBCKOIO XO3dMCTBA OIpeNesisieT
VHTEepeC K JaHHOMY BUZY CO CTOPOHBI IIMPOKOr0 Kpyra
CTIEeLIUaIVCTOB, BKJII0OUasd aKapoJIOroB, CIIELINAINUCTOB 110
3aIUTe PACTEHUM W BO3MEJIBIBAHUIO KYJIBTYPHI TOMaTa
u purocanuTapuu. Ha mpomeninemM XV MexIyHapos -
HOM aKapOJIOTUYECKOM KOHTPecce 1 COBelllaHnu «VHTe-
TPUPOBAHHBIN KOHTPOJIb PACTUTENIBHOSLHBIX KIIEIen»
3amaHonaieapKTUYeCkol  pPeruoHabHON  CEeKIIUU
MexIyHapogHOW OpraHu3aluy 10  OHUOJIOTUYECKOn

SCIENTIFIC RESEARCH

UDC 632.654

OT HayKu K npakTuke

Some comments

on the biology and
diagnostic problems
of red spider mite
Tetranychus evansi
Baker & Pritchard, 1960
(Acari: Prostigmata:
Tetranychidae)

1.0. KAMAYEYV, PhD in Biology, Senior Researcher
of the Entomological Research and Methodology
Department of FGBU “VNIIKR”

Abstract. The article provides current information on
distribution, new data on host plants and diagnostic issues of
the red spider mite (Tetranychus evansi) — a quarantine object
of the Unified List of the EAEU. Original illustrations of host
plant damage symptoms and diagnostic characters of the pest
are given in the article.

Keywords. Plant quarantine, acarology, spider mites,
red spider mites, diagnosis.

ed spider mite Tetranychus evansi Ba-
ker & Pritchard, 1960 (Fig. 1), which belongs
to the quarantine objects that are not includ-
ed in the Unified List of the EAEU member
states, is one of the aggressive pests of sola-
naceous crops, primarily tomato, which spread actively.
The importance of this pest for agriculture determines
the interest of a wide range of specialists, including aca-
rologists, plant protection experts, tomato cultivators
and phytosanitary specialists. This species was repeat-
edly discussed in the reports of acarologist at the XV In-
ternational Congress of Acarology and at the meeting
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