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AHHOTAIUA
Cosl — ofiHa U3 caMbIX BOCTPEOOBAHHbBIX U PEHTAGEb-
HBIX CEJIbCKOX03IUCTBEHHBIX KYJAbTYpP B MUpe. 3a-
6oJieBaHUsl, BbI3bIBA€Mble I'PUOHBIMU IATOTEHAMH,
SIBJISIIOTCST OTHUM M3 OCHOBHBIX (DaKTOPOB, OTPAHUYUK-

cou B ycsoBuax JanbHero Bocto
uneHTuduKanyu. B pesynn
BBISIBJIEHBI rpMGHble‘aTor bI
maMm, 9 pomaM, 7 ceMel nmopsaKaM U 2 KJjac-
OKasaJiuch npej-
1oB. Pog Colletotrichum
OcTaJibHbIe 7 POIOB ObLIY

ny. Cpengu BbIZEJEHHBIX

DAaKHO3 U pak cou. Ha pacTeHusax cou
HOBPeMeHHO O06Hapy)XeHO 3 BO30OYOUTEJS
rpaku03a — C. truncatum, C. incanum u C. sojae, 4TO
QUUTEIbHOM CTETIEHU MOXKET YCIOXKHUTD 60PBHOY
M 3a6osieBaHrEeM. TakKe Ha PACTEHUSIX COU ObLIN
SIBJIEHBI TaKWE OIMAaCHbIE U HKCIIOPTHO 3HAUMMbIE
s Poccuu BunbI, Kak Diaporthe caulivora u Phomopsis
longicolla. TIpy TpOBeIeHUY MCCIIEIOBAHUS MOPDOJIO-
TUYECKUX CTPYKTYP BO3OyAMTe el ObL BBISIBJIEH Pa-
Hee HeW3BeCTHBIU mTaMM D. caulivora, cofepxaiiuii
B IIUKJIE CBOETO PAa3BUTHUS MUKHUIUAIBHYIO CTAIUIO.
[Tpu 3TOM B MMKHUZAX OJHOBPEMEHHO ITPUCYTCTBOBA-
JIW KaK o-, TaK U B-CIIOPbI. Pe3yabTaThl, OJyUYeHHbIE
KYJIBTyPaJIbHO-MOP(OJIOTUYECKUM METOJIOM, OBLIN
TIOATBEPIKIEHBI C TIOMOIIIBI0 CEKBEHMPOBAHUS HYKJIE0-
TULHBIX TIOCJIeJOBATEJIbHOCTEN 10 BHYTPEHHEMY
TpaHCKpubupyemomy crieiicepy ITS pubocomManibHOM
IOHK c ganpbHENINM CpaBHEHUEM WX C 9TAJOHHBIMU
nocJjiezoBaTesibHOCTAMY B ['enbanke NCBI.
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ne of the most required and profitable
orld. Diseases caused by fungal patho-
re one of the main factors limiting its produc-
e article provides information about soybean
ases common in Russia and the Far East region in
particular, with the description of the course and the
symptoms. In 2022, employees of FGBU “VNIIKR” con-

plantings of the All-Russian Scientific Research Insti-
tute of Soybean in Amur Oblast. The survey was carried
out to determine the species composition of pathogens
of soybean fungal diseases in the conditions of the Far
East of the Russian Federation and methods for their
identification. As a result of the research, fungal patho-
gens belonging to 14 species, 9 genera, 7 families, 5 or-
ders and 2 classes were detected. The most numer-
ous were members of the genus Fusarium — 6 species.
The genus Colletotrichum included 4 species. The rest
7 genera were represented by 1 species. Among the
detected and identified pathogens, the most harm-
ful and economically significant are representatives
of the genera Colletotrichum and Diaporthe, causing
anthracnose, canker and soybean phomopsis. Three
anthracnose pathogens were simultaneously detect-
ed on soybean plants — C. truncatum, C. incanum and
C. sojae, which can greatly complicate control of this
disease. Also, such dangerous and export-significant
species for Russia were detected on soybean plants,
such as Diaporthe phaseolorum var. caulivora and Pho-
mopsis longicolla. When conducting a study of the patho-
gens’ morphological structures, a previously unknown
D. caulivora strain was identified, containing a pycnidial
stage in its development cycle. Moreover, both o- and
B-spores were simultaneously present in the pycnidia.
The results obtained by the cultural and morphologi-
cal method were confirmed by sequencing nucleotide
sequences using the internal transcribed spacer ITS
of ribosomal DNA with further comparison with refe-
rence sequences in the NCBI GenBank.

duTocaHuTapusi. KapaHTUH pacTeHuii 2
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Knrouesvte cnosa. Bo3bynutenu 6oJie3HER cou,
¢uTOImaTOreHHOEe COCTOSIHME, JIMCTOBBIE IISITHUCTO-
cTy, KopHeBble ruHmam, Colletotrichum incanum, Col-
letotrichum sojae, Colletotrichum truncatum, Diaporthe
caulivora, Phomopsis longicolla.

BBEJEHUE

a nocsenHue 40 JjeT MUPOBOE IIPOU3-
BOJICTBO COU YBEJIMUMJIOCH 6ojiee ueM
Ha 400% (Jluuuukos, 2018). B ucto-
puu ellle HY OJlHA KYyJIbTypa He JaBaja
CTOJIb 3HauuUMOM mnpubaBku. V3 HU-
IIEeBOM TIO3WUIIUM COSI TIPeBpaTUiach
B OIHY M3 CaMbIX BOCTpPe6OBaHHBIX
U peHTabeJbHBIX aTrPOKYILTYP B MUPE.
OCHOBHA$S 4aCTh YPOXKasi UIET Ha HYXJbl KUBOTHO-
BOJICTBA — COEBBIN )KMBIX U MIPOT. [To JaHHBIM PoccTa-
Ta, B Halllell cTpaHe 3TOU KyJIbType OTBeleHO 4,3% oT
obmie TIoMaay, 3aHUMAaeMOU CeJIbX03KYJIbTyPaMHu,
yTo cocTaBiysgeT 3507 Toic. ra (PbIHOK cou B 2022 T.).
B 2022 r. B Hamel cTpaHe 6bLI cOOpaH PeKOPAHBIN
ypo’kay cou — 5,8 MJIH TOHH, OZJHAKO 3TO KOJIUYECTBO
He TTOKPBhIBAET BCeX MOTPEe6HOCTEN HAPOLHOT0 X035I-
CTBa, U HeJocCTallre 06beMbl TPUXOAUTCS UMIIOP-
THpoBaTh. [Tocyie ¢geBpansg 2022 I. B CBI3U C BBele-
HUEM CAHKIVU BO3MOXXHOCTY M CTPYKTypa UMIIOpPTa
CyIIeCTBEHHO U3MEHWJINCh. [ToaTOMy IJis -
BOpPEHUS MOTPEGHOCTEN B COEMPOLYKTaxX HEOO

ITyI0, TAK KaK OAHOM U3 OCHOB
BaIOUIVX yBEJIUYEHUE YPoKa U, aBJIIETCSI

3HAUYUTEJIb-

P®d, nsyuenuve ux KyJabTypasibHO-MOpdooruye-
CKMX 0COGEHHOCTEN ¥ METOHOB UIEHTU(UKAIUN.

MATEPHWAJIBI U METO/IbI

B aBrycre 2022 r. corpygaukamu ®I'by «BHUUKP»
OBLJIO TIPOBEJIEHO YacTU4YHOe obcienoBaHue Guro-
CAaHUTAPHOT'O COCTOSIHUS TI0CAJIOK COM B AMYPCKOM
oburactu. Bo BpeMs o6ciieroBaHMs 6bLIM COGPAHBI 06-
PasIbl IUCTHEB U CTEBJIEH COU C PA3JIUUHBIMU CUMIITO-
MaMU HEKPO30B, MATHUCTOCTEHN U 06IEero yBIgaHus.

Ils m1abopaTOPHBIX UCCIEIOBAHUN ObLIN IPE-
cTaBjeHbI 15 06pas310B pacTeHU cou, OTAebHbIE
YacTU KOTOPBIX OBLIY ITOMEIEHbI B YCJIOBUS BIAKHOMN

Key words. Pathogens of soybean diseases, phyto-
pathogenic state, leaf spots, root rot, Colletotrichum
incanum, Colletotrichum sojae, Colletotrichum truncatum,
Diaporthe caulivora, Phomopsis longicolla.

INTRODUCTION

ver the past 40 years, glob ybean pro-
duction has increased by morethan 400%
(Linnikov, 2018) history, no culture
has ever given stich a ﬁ&nt increase.
From a ni posit oybeans have be-
fter and profitable
of the crop goes to
y — soybean cake and
in Russia 4.3% of the total

usand hectares (Soybean mar-

.8 million tons, but this amount does
11 the needs of the national economy, and

ports has changed significantly due to the
tions. Therefore, to meet the needs for soy pro-
ts, it is necessary, in addition to increasing the
wn area, to increase the soybean yield and the qua-
of the harvested crop, especially its phytosanitary
component, since one of the main reasons hindering
the increase in soybean yield is the action of patho-
genic fungi, which significantly reduce the yield and
worsen it quality.

The most common and harmful diseases in Rus-
sia are soybean diseases such as rhizoctoniosis, fu-
sarium, anthracnose and white rot. In years with high
precipitation, septoria, ascochitosis, downy mildew,
phomopsis and gray rot also manifest themselves.

Amur Oblast is a traditional soybean growing
area, due to its proximity to China, which is the birth-
place of this crop and its main consumer on the world
market. The purpose of the study was to determine the
species composition of soybean fungal diseases patho-
gens in the Far East of the Russian Federation, study
their cultural and morphological characteristics and
identification methods.

MATERIALS AND METHODS

In August 2022, the researchers of FGBU “VNIIKR”
conducted a partial survey of the phytosanitary condi-
tion of soybean plantings in Amur Oblast. During the
survey, samples of soybean leaves and stems were col-
lected with various symptoms of necrosis, spotting and
general wilting.

For laboratory study, 15 soybean plant samples
were presented, individual parts of which were placed
in a humid chamber. After sporulation appeared
in the infected areas, spores with mycelium were
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Ta6J1. 1. CIMCOK BbI/IeJIEHHBIX U30JIATOB I'PHGOB M X TAKCOHOMHYECKOE I10JI0KEHE
Table 1. List of fungal isolates and their taxonomic positio

N2  Bup Species Pox, Genus CemeiicTBo Family Iopsapok Order Kiaacc Class

1 Alternaria alternata Alternaria Pleosporaceae Pleosporales Dothideomycetes
2 Cercospora sp. Cercospora Mycosphaerellaceae Capnodiales Dothideomycetes
2 Colletotrichum sp. Colletotrichum Glomerellaceae Glomerellales Sordariomycetes
4 Colletotrichum incanum Colletotrichum Glomerellaceae Glomerellales

5 Colletotrichum sojae Colletotrichum Glomerellaceae Glomerellales

6 Colletotrichum truncatum Colletotrichum Glomerellaceae Glomerellales

7 Diaporthe caulivora Diaporthe Diaporthaceae Diaporthales

8 Epicoccum nigrum Epicoccum Didymellaceae Pleosporales

9 Fusarium equiseti Fusarium Nectriaceae Hypocreales Sordariomycetes

10  Fusarium graminearum Fusarium Nectriaceae riomycetes
11  Fusarium oxysporum Fusarium Nectriaceae rdariomycetes
12 Fusarium proliferatum Fusarium Nectriaceae Sordariomycetes
13 Fusarium tricinctum Fusarium Nectriaceae Sordariomycetes
14 Fusarium verticillioides Fusarium Nectriaceae Sordariomycetes
15 Phoma sp. Phoma Didymellaceae Dothideomycetes
16  Phomopsis longicolla Phomopsis Diaporthaceae Sordariomycetes
17  Verticillium albo-atrum Verticillium Plectospha Incertae sedis

KaMephl. [Tociie TTOABIEHNS Ha 3apa’keHHBIX yU4acT-
ar) and CA (carrot agar) — to isolate pure cultures of

KaX CITOPOHOIIEHUS CIIOPhI C MUTIEJTUEM TT€PEHOCUIT g
Ha muTaTebHble cpefbl — KI'A (KapTodenbHO-TITI0K; pathogens. As a result of subcultures, 50 fungal iso-
Hbeil arap) u CA (carrot agar) — 1Jis BbIZIeJIEHUS YUCThI lates were isolated. Observations of the colonies de-
KyJIbTYP BO30yAuTeNel. B pesynbTaTe IepeceBoB ObLIO0 velopment were carried out over 30 days, taking into

BBIZlesieHO 50 1309TOB rpuboB. Habuioneflis 3a account the characteristics of the resulting morpho-
BUTHEM KOJIOHUY BBITIOJHSJINUCH B TEUE 3 e logical structures.
C YYETOM XapaKTePUCTUK 06 Primary pathogen identification was carried out
TUYECKUX CTPYKTYP. by cultural and morphological analysis using light mi-
[NepBUYHAA UAEHTUDUKAIL croscopy and morphometry methods. Confirmatory
BOJIMJIACH C TIOMOIIIBIO KYJI JbHO-MOpdoJiornuye- identification was conducted by classical polymerase
CKOTO aHaJiu3a ¢ npnme OB CBETOBOM chain reaction (PCR) using universal primers ITS5/
MUKPOCKOIIUY U MOP nu. MoaTBepKIaioas ITS4 (White et al., 1990) and further sequencing of the
uneHTUGUKAILLYS O KJIaCCUYECKOH I10- resulting nucleotide sequences.
[ i1 (TILIP) ¢ uCIIoab30Ba-
MepoB ITS5/ITS4 (White et RESULTS AND DISCUSSION
eKBEHMPOBAHUS TTOJTyYeH- As a result of research using the cultural and morpho-
DCJIeI0BAaTEIbHOCTEN. logical method, 14 pathogens were identified to spe-
cies and 3 pathogens to genus (see Table 1).
bl U OBCYKJIEHUE Five pathogens were isolated simultaneously
hTATE VCCIEIOBAHUU KyJIbTYypPaJlbHO-MOPdO- from leaves and stems, the remaining pathogens were
1M METOIOM ObLIO UAEeHTU(PUIINPOBAHO localized either in leaves or stems (see Table 2).
BOBOYAMTE el 10 BUla U 3 BO3OyAUTENS OO poma Among the isolated and identified pathogens, the
Tabu. 1). most harmful and economically significant are repre-
[IaTh BO36yauTENEN OGBLIN BBIIEJIEHBI OLHOBPE- sentatives of the genera Colletotrichum and Diaporthe,
€HHO U3 JINCThEB U cTebJIel, OCTaIbHbIE BO30OyAUTE- causing anthracnose, soybean stems and beans canker.
OBLIY JIOKAJIM30BaHBI OO0 B IUCTHIX, TU60 B CTEO-
X (cM. TabII. 2). Cultural and morphological characteristics
Cpenu BbIIEJIEHHBIX W UAEHTU(GUIUPOBAHHBIX of soybean anthracnose pathogens
TIaTOTeHOB CAMBIMU BPEOHOCHBIMU U 3KOHOMUUE- of the genus Colletotrichum
CKY 3HAUYMMBIMU SIBJISIOTCS MPEICTABUTENN POLOB Soybean anthracnose affects all above-ground or-
Colletotrichum u Diaporthe, BbI3bIBAION[ME€ AHTPAKHO3, gans. In spring, seedlings emerge from infected seeds,
paxk crebseii 1 6060B cou. on the cotyledons of which depressed brown ulcers
form. Sick plants are stunted, have weak branches and
KynbTypajibHO-MopdosioruueckKue form a very weak root system. During the bean filling
0C06GEHHOCTH BO30yauTeJIeli aHTPaKHO3a Cou
poaa Colletotrichum
AHTpPaKHO3 COU TTOpa)kaeT BCe HAJI3eMHbIE OPraHBbl.
BecHo#1 13 3apa’keHHBIX CEMSTH TTOSIBJISIIOTCS BCXOJIbI,
Ha CeMsIOJIIX KOTOPhIX 00pa3ylTCs BIaBJIEeHHbBIE ®dutocaHuTapus. KapaHTuUH pacTeHui 4



