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AHHOTALIMA
B pa6oTe IIpoBefieH aHAINU3 JMHAMUKY ITPOU3BOACTBA
cou B Poccuu, 06beMOB 3KCTIOPTa U (PUTOCAHUTAPHBIX
TPe6OBAHMY OCHOBHBIX CTPAH — UMITOPTEPOB POCCULI-
CKOM cou. B TPOIiKy CTpaH, UMIIOPTUPYIOLIUX POCCUI-
CKyt0 coto, BxoauT KuTaiickasg HapomHas Pecry6iimka,
Pecny6niuka Benapych u Pecriybsinka Kaszaxcras. [To
pesysbTaTaM 06CieIoBaHUS ITOCEBOB JJAHHOU KYJIbTY-
PbI Ha TEPPUTOPUY AJITaliCKOTO Kpasi v [IpUMMOPCKOTO
Kpas MpeJCcTaBJIeHbl 9KCIIEPUMMEHTAIbHBIE TAHHBIE
0 BBISIBJIEHMY MUKOOMOTHI, aCCOIIMMPOBAHHOM C pac-
TEHUSIMU COU. ITH JaHHbIE JOTIOJTHEHbBI 0606IEeHHbI-
MU JIUTEPATYPHBIMU CBEIEHUSIMU O (PUTOTIATOTEHAX,
MTOJIYYMBIIUX IIUPOKOE PACIIPOCTPAHEHME HA TEPPU-
TOPUU CTPAHBI, B YaCTHOCTHU Ha JlasbHeM BocToke —
OCHOBHOM CO€CeI0IIeM pernoHe Poccuu.

B xozle GUTOCAHUTAPHOIO MOHUTOPUHTIA 6bLIO
oToOpaHo 82 o6paslia pacTeHuU COU, BbiIeJeHo 239
U30JISTOB KyJIBTUBUPYEMBIX MUKPOMUIIETOB, OTIPEZE-
JIEH BUJIOBOM COCTaB C ITIOMOIIbI0 MOP(HOJIOTUUECKUX
(Makpo- ¥ MUKPOIIPU3HAKN) U F'eHeTUUeCcKuX (oTpeie-
JIeHVe HYKJIEOTUIHBIX ITOCIIEN0BATEbHOCTEN yUacTKa
ITS1-5,8S-ITS2) MmeTomoB. OnucaHa BUI0BAasI CTPYK-
Typa MaTOreHHOr'0 MUKOIIeH03a BETEeTUPYIOIINX pac-
TEeHU coM, KOTOpas MpeJcTaBjieHa rpubaMy pPomoB
Fusarium (43%,), Alternaria (23%), Diaporthe (6,5%),
Colletotrichum (6,5%), Sclerotinia (4%) u np. BrepBbie
HAa PACTEHUSIX COU HA TEPPUTOPUY CTPAHBI OTMEYEHBI
Takme BUbI, Kak Colletotrichum lineola n Colletotrichum
incanum. Elle ogHON HaXOLKOH, BbIABIEHHON B XOIe
obciemoBaHUs AITaliCKOTO Kpasi, IBJIETCS BO30ymu-
Tenb hoMoricrca cou — Diaporthe cf. cucurbitae. B ctaTbe
IPUBEIEHbBI UJLTIOCTPAIIUY CUMIITOMOB G0JIe3HEH, Ma-
KPO- ¥ MUKPOCKOTINYECKHE XaPAKTEPUCTUKY OCHOB-
HBIX (puTOnaToreHos. ITokasaHo, UTo rpubHBIE ITATO-
TeHbI COU, PETYJIIMPyeMble CTPAaHAMU-UMIIOPTEPAMY,
ITUPOKO PACITPOCTPAHEHBI B ITOCEBAaX COU POCCUTICKOM
demepalny, YTO MOXKET OTPHULIATEIbHO CKa3bIBATHCS
Ha BO3MOYKHOCTSIX 9KCIIOPTA.

Knruesvte cnosa. Mukosbl cou, (UTOIIATOTEH-
Hble rpubsl, Fusarium, Diaporthe, Colletotrichum, duTto-
caHUTapU.
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ABSTRACT
The paper analyzes the dynamics of soybean produc-
tion in Russia, export volumes and phytosanitary re-
quirements of the main countries importing Russian
soybeans. The top three countries importing Russian
soybeans include the People’s Republic of China, the
Republic of Belarus and the Republic of Kazakhstan.
Based on the results of a survey of this crop in Altai
Krai and Primorsky Krai, experimental data on the de-
tection of mycobiota associated with soybean plants
are presented. These data are supplemented by gen-
eralized literary information on phytopathogens that
have become widespread in the country, in particular
in the Far East — the main soybean-growing region of
Russia.

During the phytosanitary monitoring, 82 samples
of soybean plants were selected, 239 isolates of cul-
tivated micromycetes were isolated, and the species
composition was determined using morphological
(macro- and microcharacters) and genetic (determina-
tion of nucleotide sequences of the ITS1-5.8S-ITS2 re-
gion) methods. The species structure of the pathogen-
ic mycocenosis of vegetative soybean plants, which is
represented by fungi of the genera Fusarium (43%,), Al-
ternaria (23%), Diaporthe (6,5%), Colletotrichum (6,5%),
Sclerotinia (4%) etc., is described. Such species as Col-
letotrichum lineola as Colletotrichum incanum have been
reported for the first time on soybean plant in Russia.
Another detection made during the survey of the Al-
tai Krai is Diaporthe cf. cucurbitae. The article provides
illustrations of the disease symptoms, macro- and mi-
croscopic characters of the main phytopathogens. It is
shown that fungal pathogens of soybeans, regulated by
importing countries, are widespread in soybean crops
in the Russian Federation, which may negatively affect
export opportunities.

Key words. Soybean mycoses, phytopathogenic
fungi, Fusarium, Diaporthe, Colletotrichum, phyto-
sanitary.
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BBEJEHUE

HacTodlllee BpeMs COsd 3aHUMaeT
5-e MeCTO 10 IOV BO3/IEJIbIBAHUS
B JIOJIE TIOCEBHBIX IIJIONIA/IEN CTPAHBI,
yCcTymnasg JUIb MIIeHulle, SUMeHIO,
KOPMOBBIM KYJIbTyPaM ¥ IMOJCOJTHEY-
HUKY. 3a 14 JieT JoJid COU B I10CeBax
yBenuuujachk B 3,57 pasza, o06orHas
KYKypy3y, KapTtodedb U Ipyrue

KyJbTYPBI, B TOM 4KCJe 3epHO6060BbIE (CM. Ta6. 1;

cM. puc. 1).

YBenndeHUe NOJU COU B CTPYKTYPE ITOCEBHBIX
TIoMIaielt CBA3aHO C PsALOM (DaKTOPOB:

1. Beicokasi peHTabeIbHOCTb.

2. BbICOKas MJIaCTUYHOCTh. Apeas cOu LINPOK,
KyJIbTYpPY BO3eJibIBalOT B 70 cTpaHax MyUpa Ha I9TU
KOHTVMHEHTAaX B YyMEPEHHOM, CyOTPOIIMYECKOM U TPO-
nuvyeckoM mosicax (ITerubekas, 2012). B T'ocymap-
CTBEHHOM pPEeCTpe COPTOB 1 TMOPUIOB CEJIbCKOX035 -
CTBEHHBIX PACTEHNH, IOMYIIEHHBIX K NCITOIb30BAHUIO,
3aperucTprupoBaHo 374 copTa COM Pa3jIMUHBIX SKO-
TUIIOB, PEKOMEHIOBAaHHBIX K BO3/I€JIBIBAHUIO BO BCEX
perunonax, kpome Cesepuoro (cM. Tabi. 3) (loccopt-
peectp, 2025).

3. Xopomui#l mpenirecTBeHHUK. COI0 MOXHO
BO3BpalllaTh Ha II0Jie COyCcTd 2—3 T0Ja, OHA ABJISAET-
Cs1 XOPOIIMM MPeIIeCTBEHHUKOM JIJIst 60JIBIIMHCTBA
KyJIbTyp (KpoMe 6000BBIX, C KO-
TOPBIMU UMeEeTCS MHOTO 001X
3a60JIeBaHUN U BpeauTeeln).

4. Cnoco6HOCTh K a30T-
¢uxkcanyu. Cost OTHOCUTCS K 60-
6GOBBIM KYJIBTYPaM, IJIst KOTOPBIX
XapakTepHO HaJu4une cuM6uo-

N2 Bo3aeabiBaemMas
/I KyJIBTypa

INTRODUCTION

urrently, soybeans occupy 5th place in

terms of cultivation area in the share of Rus-

sian sown areas, second only to wheat, bar-

ley, forage crops and sunflower. Over 14

years, the share of soybeans in crops has in-
creased by 3.57 times, overtaking corn, potatoes and
other crops, including legumes (Table 1, Fig. 1).

The increase in the share of soybeans in the struc-
ture of sown areas is associated with some factors:

1. High profitability.

2. High plasticity. The range of soybeans is wide,
the crop is cultivated in 70 countries of the world, on
five continents in the temperate, subtropical and trop-
ical zones (Petibskaya, 2012). In the State Register of
Varieties and Hybrids of Agricultural Plants Approved
for Use, 374 soybean varieties of various ecotypes are
registered, recommended for cultivation in all regions
except the Northern (Table 3) (State Register, 2025).

3. Good predecessor. Soybeans can be returned
to the field after 2-3 years, it is a good predecessor for
most crops (except legumes, which have many com-
mon diseases and pests).

4. Nitrogen fixation ability. Soybeans are legumes
characterized by the presence of symbiotic bacteria in
their root system that provide nitrogen assimilation,
which contributes to the nutrition of soybeans and the

Ta61. 1. IlIomazy Bo3e IbIBAHUSA CEJIbCKOX03ICTBEHHBIX
KyabsTyp (PoccTtat, 2024)

Table 1. Cultivation areas of agricultural crops (Rosstat, 2024)

2010r, 2024 r.,
Cultivated TBIC. Ta TBIC. Ta
crop thousand ha thousand ha

TUYECKUX GaKTepUil B UX KOP-

HEeBOU cucTeMe, obeclieynBa- 1  IIIeHUIIa o3uMad U sspoBasg  winter and spring wheat 26 623 28523
MUX aCCUMMUIIALNIO a30Ta, 9T0 9 gopMOoBBIe KYIBTYPLI forage crops 18 046 12 474
criocobCTByeT NUTAHUK COU -
3  TOJCOJHEYHUK Ha 3epHO sunflower for grain 7159 9794
U HAKOILJIEHVIO a30Ta B IIOYBe,
YTO B UTOTE MOYKET CHUBUTH 4 SUMEHb O03UMBIN U ApoBoM  winter and spring barley 7214 6942
VCIIOJIb30BaHVE a30THBIX YAO- 5  cog soybeans 1209 4327
Opernui, 6  3epHO060GOBBIE KYJIBTYPhI rain legumes 1305 3888
5. BuoxuMuueckui coc- p YIBTYD g g

taB. Cog oTjiAuaeTcsd BbICO- 7  Parc (03UMbIY U IPOBOK) rape (winter and spring) 857 2740
KM COL€epXaHUEM BUTaMM- 8  kyKkypysa Ha 3epHO corn for grain 1410 2696
HOB rpynnsl B, 6eska u mMacja 9  opec oats 2900 1683
(ITomoposa, 2023). BeakoBas
(bpaknus BKIIOUYAET HezaMe- 10 caxapHa#g cBeKJa sugar beet 1159 1169
HUMbIE aMUHOKUCIIOTHI (JIU3UH, 11 rpednxa buckwheat 1080 1104
TpeOHfIH’ BaHHUH’ METHOHMH, 12 xaprodenb potatoes 1948 1021
U30JIeUIIVH, JIeUluH, heHuIa-
naHWH, TpUnTodaH), a Macio 13 poxb o3uMas u IpoBasd winter and spring rye 1762 631
COIEPXXUT ONTUMAJIbHOE CO- 14 oBoOmM vegetables 603 473
OTHOINEHWNE XUPHBIX KUCIOT MJIOJOBO-SITOLHbIE fruit and berry
¥ COZLEPKUT BBICOKYI0 JOMI0 15 pocaynonyg plantings 486 435
[OJIMHEHACHIIIEHHbIX He3a- -
MEHUMBIX KUDHBIX Kucjor 10 TIPOCO millet 521 284,4
(1uHOJIeHOBasg ¥ JUHOJeBasg) 17 puc rice 203 208,9
(IMeru6exas, 2012). O6paboTka 18 TPUTUKAJIE O3UMas winter and spring 1 96.4
ceMsH OMOJIOTMUYECKUMU TIpe- ¥ IpoBast triticale 65 6,
rapaTraMu, CoAep KalluMu Bbl-

P Aepal 19 JeH-mONTYHeI] fiber flax 51 39,8

coK03(p(PeKTUBHBIE MITaMMbI
a30TOUKCUPYIOIIUX OaKTEPUH,

TTO3BOJISIET YBEIUYUTh MPOAYKTUBHOCTD U YIYUIIUTD
6roxuMuYecKre IIOKa3aTeu COCTaBa CeMSH, YBeJN-
yuBasi BBIXOZ, 6eJIKa.
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6. IIupoKoOe UCII0JIb30BaHUE C MaJIbIM KOJIUUYe-
CTBOM OTX0ZI0B. COs IBJIIETCS KaK BhICOKOGEIIKOBOMA,
TaK ¥ BBICOKOMACJIMYHOU KyJbTypoil. CoepkaHue
feJIKka M Macja B ceMeHax MOXeT JocTuratb ~50
1 ~27% COOTBETCTBEHHO. [IPOAYKTHI IEPEPABOTKY COU
(OKMBIX, IIPOT) UAYT HA KOPMOBEIE I1€JIU B )KUBOTHO-
BozicTBe. COI0 TaK)Ke MCITOJIb3YIOT JJIs KOCMETOJIOT -
YyecKUX 1 (papMaKoJIOTUUEeCKUX 1ejel (JINTBUHEHKO,
2023; JlaBpeHTbEBA, 2024).

Poccutickas ®emepalius IBIIETCSI KPYIIHEH-
UM IPOU3BOILUTENIEM COU W BXOLUT B NECATKY JIU-
JIePOB I10 BO3ZEJIbIBAHUIO JAaHHOH KyJIbTYpbl. HecMo-
TPS Ha BBICOKYIO MOTEHIIMAJIbHYI0 IPOIYKTUBHOCTb,
B CPeIHEM YPOXAaWHOCTh COU cocTaBJyisieT 1,9 T/ra,
B TO BpeM4 kak B Typuuu, Utanuu, bpasunuu, CIIA
IaHHBIN ITOKasaTeJb gocturaer 4,2; 3,5; 3,4; 3,3 T/ra
cooTBeTcTBeHHO (DAO, 2023, 2024). [To mJaHHBIM
Ha 2023 ., BaJIOBbIK cH6op cou B Poccum mOCTUT
6,6 MJIH TOHH (cM. TabJI. 2).

JlugepaMu TI0O TIPOMBBOJCTBY COU SIBJIS-
wTca lleHTpanbHBIN (enepalbHBIN OKPYr -
3574,3 ThiC. TOHH, JIaIbHEBOCTOUHBIN (heepasibHbIN
OKpyT — 1916,5 ThIC. TOHH (CM. TabJI. 3).

Ba)xHO¥ 0CO6EHHOCTBIO POCCUHCKOM COM SABJIS-
eTCsI OTCYTCTBUE FeHHbIX MOOUMUKAIIWH, UTO elaeT
ee HauboJiee BOCTpe6OBAaHHON HAa MUPOBOM PBHIHKE
(N° 454-®3, 2021; N° 358-®3, 2016).

CoecesgHUue gBJSETCS IMEPCIIEeKTUBHBIM Ha-
IpaBJieHueM, KOTOpPOe II03BOJIIeT HapauluBaTh
SKCIOPTHBINA MMoTeHIInaJ Poccuiickoit demepalinu.
B rocienHre HECKOIBKO JIET POCCUTCKAS COST DKCITOP-
Tupyercs B 60jee ueM 20 cTpaH, 06beMbI SKCIIOPTA
3a 2022-2023 IT. cocTaBuau 2547 MJIH TOHH. B Ta6.I.
4 mpeicTaBIEHbI OCHOBHBIE CTPAHbI — UMIIOPTEPHI COU
(6e3 yueTa IpOLyKTOB IEPEPABOTKY — )KMBIXa, IIIPOTA).

OCHOBHBIMU MMITOPTEPAMU POCCUMCKOM COU SIB-
nawTcsa KHP, Benapycs u KasaxcTaH.

BMecTe ¢ TeM KaXkJas CTpaHa IIPeIbsIBIseT PAL,
¢uTocaHMTaAPHBIX TPebOBaHM, 6€3 UCIIOJTHEHUS KO-
TOPBIX HEBO3MOJKEH SKCITOPT MPOAYKIIUU. Huxe mmpu-
BeJleHbl KapaHTUHHBIE IIePEeYHN BUL0B CTPaH-UMIIOP-
TEPOB, aCCOLIMMPOBAHHLIX C PaCTEHUAMYU cou. CTpaHbl
EC u EASC (KasaxcTaH, Bejlapych 1 Ip.) UMEIOT CXOXKUE

Ta6. 2. Ipou3BOACTBO COU
B mupe (PAO, 2023)

Table 2. Soybean production
in the world (FAO, 2023)

Ilnomaznb, BaJsoBblii cGOp,
ThIC. Fa THIC. TOHH

Ne Area, Gross harvest,

n/n CrpaHa Country thousand ha thousand tons

1 Bpasunus Brazil 44 447,6 152 144,2

2 CIIA USA 33348,6 1133434

3  AprentuHa Argentina 14 356,9 250449

4  VHpug India 13084,1 14 984,9

5 Kuraii China 9984,6 19496,3

6 IlaparBayi Paraguay 3608,0 10197,0

7  Poccusa Russia 3500,0 6600,0

8 Kanagza Canada 2261200 6980,5

9 Vkpamna Ukraine 1834000 4742,6

10 BoauBug  Bolivia 1824029 3670,5

accumulation of nitrogen in the soil, which can ulti-
mately reduce the use of nitrogen fertilizers.

5. Biochemical composition. Soybeans have a
high content of B vitamins, protein and oil (Pomorova,
2023). The protein fraction includes essential amino
acids (lysine, threonine, valine, methionine, isoleucine,
leucine, phenylalanine, tryptophan), and the oil con-
tains an optimal ratio of fatty acids and contains a high
proportion of polyunsaturated essential fatty acids
(linolenic and linoleic) (Petibskaya, 2012). Seed treat-
ment with biological preparations containing highly ef-
fective strains of nitrogen-fixing bacteria can increase
productivity and improve the biochemical parameters
of seed composition, increasing protein yield.

6. Wide use with low waste. Soybean is both
a high-protein and high-oil crop. The protein and oil
content in seeds can reach ~50 and ~27%, respec-
tively. Soybean processing products (cake, meal)
are used for feed purposes in animal husbandry.
Soybeans are also used for cosmetic and pharma-

cological purposes (Litvinenko, 2023;

Lavrentyeva, 2024).

Mnowiaab Bo3aensiBaHUA Coun, ThiC. ra The Russian Federation is the larg-
5000 est soybean producer and is among the
4500 top ten leaders in the cultivation of this
4000 crop. Despite the high potential produc-
3500 tivity, the average soybean yield is 1.9 t/
3000 ha, while in Turkey, Italy, Brazil, the USA
2500 this figure reaches 4.2; 3.5; 3.4; 3.3 t/ha,
2000 respectively (FAO, 2023, 2024). Accord-
1500 ing to 2023 data, the gross soybean har-
1000 vest in Russia reached 6.6 million tons

500 (Table 2).
0 The leaders in soybean production
\gqq’ '\q,cﬁb‘ ’\QQQ) '\cbq"‘b (‘900 qs)oq' {}S)Qb' ‘]S)Qb &Q‘b {1‘6\0 {19,\‘]; {Lg'\b' '}d\% q/d\(b q{d’& ‘,19{]:" '19(‘?‘ are the Central Federal District — 3574.3
thousand tons and the Far Eastern Fed-
—8—DAO —8—POCCTAT eral District — 1916.5 thousand tons

(Table 3).

Puc. 1. AuHamuka ponu noceBHbix  Fig. 1. Dynamics of the share of
niaowagen, saHMMaeMbix coen
Ha Tepputopumn PO

sowing areas occupied by soybeans
in the territory of the Russian Federation

dutocaHutapus. KapaHTuH pactenunii 42



AHANIMTUKA  ANALYTICS

Ta6J1. 3. PerroHbI Bo3/eJibiBaHusa cou B Poccuu (PoccTar, 2024)
Table 3. Soybean cultivation regions in Russia (Rosstat, 2024)

KoJsinuecTBO COPTOB,
BaJioBblii c60p, BasioBbIii C60pP, PEKOMEHAYEMBIX
TBIC. TOHH, ThIC. TOHH, ToccopTpeecTpom
2023 T. 2024 . Number of varieties

depepaIbHbII Gross harvest, Gross harvest, recommended
Ne OKpyT thousand tons, thousand tons, by the State Register
n/n Peruon Region Federal District 2023 2024 of Varieties
1 AMypckas 06sacTb Amur Oblast 1428,7 1398,6 135
. . ) JanbHe-
o  EBpenckas Jewish Autono- o 169,5 156,9 135
aBTOHOMHAas o6yiacTh  mous Region
Far Eastern
3 [TpUMOPCKUM Kpait Primorsky Krai 369,3 211,5 135
4 Benropopckas obacte Belgorod Oblast 731,3 520,3 156
5 BpsiHCKas 06J1acTh Bryansk Oblast 65,5 100,6 36
6 Boponexckas obiacts Voronezh Oblast 440,1 452,1 156
7 Kypckas obyacTb Kursk Oblast 872,7 793,1 156
8  Jlumenkas obyacTb Lipetsk Oblast g:fég?ﬂb}mm 344,6 354,5 156
9 OpJioBckas 06J1acTb Oryol Oblast 332,6 413,6 36
10 PgsaHckas 06J1acThb Ryazan Oblast 2085 251,9 36
11 Tamb6oBckag obsacts Tambov Oblast 439 513,9 156
12 Tynbckas obyacTb Tula Oblast 114 148,8 36
. . . HOxHBIN
13 KpacHopmapckuii kpait Krasnodar Krai Southern 3272,9 222,4 109
14  Ajraiickuii kpait Altai Krai Cubupcrnit 2711 4491 24
Siberian
15 CapartoBckas obsactb Saratov Oblast [TPUBOJKCKU T 92,7 125,8 58
Volga Federal
16 TlenseHckas obimacTb Penza Oblast District 141,5 181,9 58

CIIMCKY, ¥ CPENY KaPAaHTUHHBIX BUIOB, TaPasUTUPYIO-
HIMUX Ha COe, OTMEeYEH eqUHCTBEHHbIN BUJL, — Cercospora
kikuchii (Matsumoto & Tomoyasu) Gardner.

Typuusi: Phialophora gregata (Allington et Cham-
berlain) W.Gams.

Kutaii: Diaporthe phaseolorum (Cooke et Ell.)
Sacc., Macrophomina phaseolina (Tassi) Goid, Fusari-
um oxysporum (B ToM uumciie fusarium oxysporum f. sp.
pisi (Linford) Snyder & Hansen), Colletotrichum coc-
codes (Wallr.) S. Hughes, Diaporthe longicolla (Hobbs)
J.M. Santos, Vrandecic & A.J.L. Phillips, Phoma exigua
Desm., Verticillium albo-atrum Reinke & Berthold, Ver-
ticillium dahlia Kleb., Phytophthora sojae Kaufmann et
Gerdemann, Cylindrocladium parasiticum Crous, Wing-
field et Alfenas, Didymella pinodella (L.K. Jones), Fusari-
umvirguliforme O’ Donnell et T.Aoki, Phialophora gregata
(Allington et Chamberlain) W.Gam.

HecMOTps Ha TO UTO B KApaHTUHHOM mepeuHe EC
oTcyTcTBYIOT Bunbl D. longicolla u D. phaseolorum, oHU
BHECEHBI B IepeUeHb HEKAPAHTUHHBIX PETYIUPYEMBIX
BuoB (PernamenTt Komuccuu (EC) 2019/2072, 2019).

dnonus: F. oxysporum f. sp. pisi, Phytophthora
phaseoli Thaxt.

Yunu: Colletotrichum truncatum (Schwein.) An-
drus & W.D. Moore.

Erumnert: Colletotrichum dematium (Pers.) Grove,
C. truncatum, D. phaseolorum, Sclerotinia sclerotorum
(S. sclerotiorum (Lib.) de Bary) V. dahlia, C. parasiticum
(«duTocaHUTApPHBIE TPEOOBAHUS CTPaH-UMIIOPTE-
poB», caliT Poccenbxo3Han3opa, IndexFungorum,
2025).

An important feature of Russian soybeans is the
absence of genetic modifications, which makes them
the most in demand on the world market (No. 454-FZ,
2021; No. 358-FZ, 2016).

Soybean cultivation is a promising area that al-
lows increasing the export potential of the Russian
Federation. In the last few years, Russian soybeans
have been exported to more than 20 countries, the ex-
port volumes for 2022-2023 amounted to 2,547 mil-
lion tons. Table 4 presents the main soybean importing
countries (excluding processed products: cake, meal).

The main importers of Russian soybeans are Chi-
na, Belarus and Kazakhstan.

At the same time, each country imposes some
phytosanitary requirements, without the fulfillment
of which it is impossible to export products. Below are
the quarantine lists of species of importing countries
associated with soybean plants. The EU and EAEU
countries (Kazakhstan, Belarus, etc.) have similar lists
and among the quarantine species parasitizing on soy-
beans, only one species is noted — Cercospora kikuchii
(Matsumoto & Tomoyasu) Gardner.

Turkey: Phialophora gregata (Allington et Cham-
berlain) W.Gams

China: Diaporthe phaseolorum (Cooke et EllL.)
Sacc., Macrophomina phaseolina (Tassi) Goid, Fusarium

Mai Ne 2 (23) 2025 43



AHANMUTUKA  ANALYTICS

Ta6J. 4. 9kcnopT cou u3 Poccun
Table 4. Soybean export from Russia

N2

n/n CTpaHbI-UMIIOPTEPHI

Importing countries

NmnopT, ThIC. T
Import,
thousand tons

Kutatickas HapomHas

oxysporum (incl. fusarium oxysporum
f. sp. pisi (Linford) Snyder & Han-
sen), Colletotrichum coccodes (Wallr.) S.
Hughes, Diaporthe longicolla (Hobbs)
J.M. Santos, Vrandecic & A.J.L. Phil-
lips, Phoma exigua Desm., Verticillium
albo-atrum Reinke & Berthold, Verti-

1 P 5 People’s Republic of China ~ 1325,04 e : ;
ST cillium dahlia Kleb., Phytophthora sojae
2 Pecny6nuka Benapych Republic of Belarus 151,8 Kaufmann et Gerdemann, Cylindro-
3 Pecmybnuka Kazaxcran Republic of Kazakhstan 87,8 cladium p amszflcum Crogs, Wingfield
- et Alfenas, Didymella pinodella (L.K.
4 Typenkad Pecnybiuka Republic of Turkey 21,35 Jones), Fusarium virguliforme O’ Don-
5  JlaTBuiickas Pecrybiuka Republic of Latvia 8,27 nell et T.Aoki, Phialophora gregata (Al-
. lington et Chamberlain) W.Gam.
6 P 6 Ki R blic of K 4,13 . .
ecnybimia Aoped epubic of Rorea Although the EU quarantine list
7 KoponesctBo Humepnaugmor Kingdom of the Netherlands 3,54 does not include the species D. longi-
g  PeaeparnsHaz Federal Republic 353 colla and D. phaseolorum, they are in-
Pecriy6nvka I'epMaHus of Germany ’ cluded in the list of non-quarantine
e m— regulated species (Commission Regu-
United Kingdom of Great lation (EU) 2019/2072, 2019).
9  BenukoOpuTaHUU Britai d Northern Ireland 2,81 .
v CeBepHOi VIpIaniny 'SR CHo¥el INKOI Ok I 1D DY Japan: F. oxysporum f. sp. pisi, Phy-
0 K . Kined £ Swed 531 tophthora phaseoli Thaxt.
OPOJIEBCTBO 1 BELLMA tngcom ot sweden ’ Chile: Colletotrichum truncatum
11 Kwuprusckas Pecry6inka Kyrgyz Republic 1,74 (Schwein.) Andrus & W.D. Moore
12 Snonus Japan 1,09 Egypt: Colletotrichum dematium
- (Pers.) Grove, C. truncatum, D. phaseo-
13 Momnronusd Mongolia 0,473 lorum, Sclerotinia sclerotorum (S. sclero-
14 Pecny6ivka ApMeHUs Republic of Armenia 0,26 tiorum (Lib.) de Bary) V. dahlia, C. para-
iticum (Phytosanitary requirements
Apa6ckas Pecriy6imka . st . - -
15 prumer Arab Republic of Egypt 0,012 of importing countries, Rosselkhoz-
- - nadzor website, IndexFungorum,
16 Pecmybauka Yunu Republic of Chile 0,000084

Ba)XHO OTMETUTH CYILIECTBYIOUINE PA3JIUUYN
B HAIJMOHAJIbHBIX TPeOOBAHUSAX K CEMEHHOMY Ma-
Tepuajly U MPOJOBOJbCTBEHHOUN MpoayKiuu. Tak,
BU/IbI, [IEpEUNCIIEHHbIE BbIlle OTMEeUYEeHBI B «KaTajiore
KapaHTUHHBIX BPEJHBIX OPraHU3MOB JJIsI PACTEHUH,
ummnoptupyemMbix B KHP» (KapaHTuHHbIE TPDE6OBAHUS
K UMITOPTY PacTeHUM WJIN PACTUTEIbHOU MTPONYKITUU
B Kuraiickyto Pecry6nuky, 2024). [lyist cou, IpegHa-
3HAUYEHHOU JJis TTepepaboTKyU U He TpeJHa3HaAvYeH-
HOWY JIJIsT KyJIbTUBAIIWHY, IEUCTBYET APYTOM PETIaMeHT,
00603HaYEHHBIA B «PUTOCAHUTAPHBIX TPEOOBAHUSAX
K COe, KyKypy3e, 3aJINBHOMY PUCY U PaIiCy, BBO3UMBIM
u3 Poccutiickoit demepanuu», Kyna Bxonat D. phaseo-
lorum var. caulivora, P, longicolla, Ph. sojae, V. albo-atrum,
V. dahliae. TIpy 5TOM TePPUTOPUS IIPOU3BOICTBA COU,
a Tak’Ke KYKypy3bl 1 3aJIMBHOTO PUICa OTPaHUYMBAETCS
XabapoBckuM, [TpuMopckuM 1 3abaiikaJabCKUM Kpa-
MU, AMypCKO¥ 06/1acThio M EBpeiicKOil aBTOHOMHOM
obustactrio («duTOCAHUTAPHBIE TPE6OBAHUS K CO€E, KY-
Kypy3e, 3aJIUBHOMY PHCY M paricy, BBO3UMbIM u3 Poc-
cuiickon demeparuu», 2016). B ¢BA3Y C 9TUM OIleHKa
U IPOTHO3UPOBaHME JUHAMUKU PACIIPOCTPAHEHUS
TIaTOTeHHBIX BUJIOB Tako)Ke MPeCTaBJseT co60l 3Ha-
YMMYI0 HAyYHO-TIPAKTUYECKYIO 3a/1a9y.

Llesibi0 LaHHOTO UCCJENOBAHUS SIBJISAIOCH U3Y-
YyeHUe BUAOBOTO Pa3Ho0Opas3us (prUTOaToreHoB COu,
uMewInux GUTOCAaHUTAPHOE 3HAUEeHNE, HA TEPPUTO-
PUM OTIEeJIbHBIX PETUOHOB Poccum.

Hurke 6ymyT pacCMOTPEHbBI OCHOBHbIE BO3OYAM-
Tenu 3a60J€BaHUU COU, KOTOPbIE€ GbLIN BBISBJIEHBI
Ha TeppuTopuu Poccuiickoit demepaliuu B pesysibTa-
T€ TI0JIEBBIX MCCJIeIOBAHUI U aHAJIM3a INTEPATYPHBIX
IaHHBIX.

2025).

It is important to note the ex-
isting differences in national requirements for seed
material and food products. Thus, the species listed
above are noted in the “Catalogue of quarantine pests
for plants imported into the PRC” (Quarantine require-
ments for the import of plants or plant products into
the Republic of China, 2024). For soybeans intended
for processing and not intended for cultivation, an-
other regulation applies, indicated in the “Phytosan-
itary requirements for soybeans, corn, flooded rice
and rapeseed imported from the Russian Federation”,
which includes D. phaseolorum var. caulivora, P. longicol-
la, Ph. sojae, V. albo-atrum, V. dahliae. At the same time,
the territory of soybean production, as well as corn and
flooded rice, is limited to Khabarovsk Krai, Primorsky
Krai, Zabaikalsky Krai, Amur Oblast and the Jewish
Autonomous Oblast (Phytosanitary requirements for
soybeans, corn, flooded rice and rapeseed imported
from the Russian Federation, 2016). In this regard, as-
sessing and forecasting the dynamics of the spread of
pathogenic species is also a significant scientific and
practical task.

The aim of this study was to investigate the spe-
cies diversity of soybean phytopathogens of phytosan-
itary importance in certain regions of Russia.

Below will be considered the main pathogens of
soybean diseases that were identified in the territory
of the Russian Federation as a result of field research
and analysis of literary data.
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MATEPUAJIbBI U METO/IbI

JlaGopaTopHbIE MCCIEALOBAaHUS TIPOBOJUIUCH
B ®I'BY «BHUUKP», B 1a60paTopuy MUKOJOTUU.
B mepuon utoHb — aBrycT 2021 r. 6bLIN MPOBETE-
HBbI 06GciieoBaHUS moJjielr [IpUMOPCKOTO Kpasi Co-
BMECTHO C COTPYOHUKaMu [IpuMopckoro duiuana
®T'BY «BHUUKP» (XoposbcKuii, YepHUTOBCKUH, YC-
cypuiickuii patioHbl, ADTEMOBCKUI TOPOJCKON OKPYT)
u Anrtaiickoro kpas ([TlepBoMaiickuii, AnTaickuii, [le-
TPOTIaBJIOBCKUM, Yaphiickuii, COJTIOHENIeHCKUH pati-
OHBI) COBMECTHO C COTPYAHUKAMU AJITACKOTO QM-
aja IIOK3, B x0/le KOTOPBIX ObLIM COOpaHbl 06pa3Ilbl
pacTteHui cou (CM. puc. 2).

BoileieHre TPUOOB W3 PACTUTENbHOTO Ma-
Teprajia IPOBOAUJIU 10 CTAHAAPTHOU METOJNUKE
C UCII0JIb30BaHMEM KJIACCUUYECKUX OGUOJIOTUUECKUX
METO/JIOB — BJIAKHOUW KaMepPhl U MUTATEJIbHOU Cpe-
Ibl (KapTo(eabHO-TII0KO3HBIN arap 2%) (Biarose-
neHckad, 2017; «MeToguvyeckre peKOMeHJalUuu...»,
2022). OmnpeneneHre TpubOB MPOBOAUIIN II0 KYJIb-
TYypPajabHO-MOP(OJOTUYECKUM XapPaKTEPUCTUKAM,
BUJ0BYI0 NIPUHALJIEXHOCTD IOATBEPXKIAIU OIIpe-
IeJleHueM HYKJIEOTUIHBIX IMMOCJEeN0BaTEeIbHOCTEN
Y4YaCTKOB BHYTPEHHUX TPAHCKPUOUPYEMBIX cIieiice-
poB ITS1-5,8S-ITS2 ¢ yHuBepcaJbHBIMU IIpalimMepa-
mu ITS5/ITS4. [Iyist BO3GymuTeiell aHTpaKHO3a 6bLIN
JIOTIOJTHUTEJIbHO OTIPe/ieJIeHbI TI0CTIEeI0BAaTEIbHOCTH
y4acTKOB reHa 6eta-tyoynuHa (B-tub), XUTUH cUHTa-
3b1 1 (CHS1), aktuna (ACT), ructona (HIS3) u riuiie-
panbmerun-3-docdar-geruaporueassl (GAPDH). THK
BBIZIEJISIIN U3 OTOOPAHHOTO MUIIENIUS YMCTBIX KYJIb-
Typ HabopoM «duTtocopb» mpoussozpcTa OO0 «HITD
Cunron» (Poccus), aMmandUKaIluo TPOBOIUIN
¢ TeMIiepaTypo# orxkura 52 °C (mys ITS) Ha TepMoO-
nukiepe T100 Touch Thermal Cycler (Bio-Rad, CIIIA),

Puc. 2. MecTta ot60pa 06pasuos B MpumMopckom (a)
n AnTarickoM (b) kpasx. 1, 2 — XoponbCKuii painoH,
3 — YepHUroBckuii paiioH, 4 — YCCypuUIUCKUI paioH,
5 — ApTEMOBCKMUIA rOPOLCKON OKPYT,

6 — MepBOMaNcKuit panioH, 7 — ANTancKuit panoH,
8 — MNeTponaBNoOBCKUIA paiioH, 9 — Yapbiwckuii paiioH, 10 - Soloneshensky District
10 — CosloHeLIeHCKUI parioH

MATERIALS AND METHODS

Laboratory studies were carried out in the mycology lab-
oratory at FGBU “VNIIKR”. In the period June — August
2021, surveys of the fields of Primorsky Krai were car-
ried out jointly with employees of the Primorsky branch
of FGBU “VNIIKR” (Khorolsky, Chernigovsky, Ussuriys-
ky districts, Artemovsky urban district) and Altai Krai
(Pervomaysky, Altaisky, Petropavlovsky, Charyshsky,
Soloneshensky districts) together with employees of the
Altai branch of the Central Health Center, during which
samples of soybean plants were collected (Fig. 2).
Fungi were isolated from plant material using
a standard technique by classical biological methods —
a moist chamber and a nutrient medium (potato dex-
trose agar 2%) (Blagoveshchenskaya, 2017; Methodical
recommendations 2022). Fungi were identified based
on their cultural and morphological characters; spe-
cies identity was confirmed by determining the nu-
cleotide sequences of the internal transcribed spacers
ITS1-5.8S-ITS2 with universal primers ITS5/ITS4. For
anthracnose pathogens, sequences of the beta-tubulin
(B-tub), chitin synthase 1 (CHS1), actin (ACT), histone
(HIS3), and glyceraldehyde-3-phosphate dehydroge-
nase (GAPDH) gene regions were additionally deter-
mined. DNA was isolated from the selected mycelium
of pure cultures using the PhytoSorb kit manufactured
by NPF Synthol (Russia), amplification was carried out
with an annealing temperature of 52 °C (for ITS) on
aT100 Touch Thermal Cycler (Bio-Rad, USA), visualiza-
tion of the products was carried out by electrophoresis
in 1% agarose gel using the ChemiDoc XRS+ gel-docu-
menting system (BioRad, USA). Then, the samples were
purified from the reaction mixture and sequencing
was performed according to Sanger on a 3500 Applied
Biosystems genetic analyzer. After determination, the

1, 2 — Khorolsky District, 3 — Chernigov District,

4 — Ussuriysky District, 5 — Artemovsky Urban District;
6 — Pervomaysky District, 7 — Altaisky District,

8 — Petropavlovsky District, 9 — Charyshsky District,
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BU3YaJIU3AINI0 TPOAYKTOB OCYIIECTBIISIIM METOILOM
aekTpodopesa B 1%-M arapo3HOM TeJie C UCII0Ib30-
BaHMEM T'eJib-IOKyMeHTUPYoIel cucteMbl ChemiDoc
XRS+ (BioRad, CIIIA). Jlayiee 06pasIibl OUUIIAJIY OT Pe-
aKIIMOHHOM CMeCH M NPOBOIMJIN CEKBEHMPOBaHUE
1o CaHrepy Ha reHeTrdeckoM aHasmsatope 3500 Ap-
plied Biosystems. [TocJie ornpeesieHrs ToJTydeHHbIe
rocJieloBaTeibHOCTH 06pabaTriBayiv B BioEdit, cpaB-
HUBaJU ¢ 6a30i maHHBIX B GenBank NCBI, aHanmus ocy-
1ecTBJIANU B iporpamme MEGA 10.

PE3VJIBTATBI U OBCYXKJIEHUNE

B ITpuMopckoM Kpae 66110 0To6paHo 34 o6pasiia cou
B BUJle BETETUPYIOIINX PACTEHN Ha cTaguu 06paso-
BaHUg 6060B C CUMIITOMaMU ITOpakeHus, B AJTa-
CKOM Kpae — 48 o6pa3s11oB. [Tocyie aHamn3a o6pasIoB
OBILJI0 BBIZIEJIEHO 239 U30JISITOB MULIETUAJIbHBIX KYJIb-
TUBUPYEMBIX I'PUGOB: 136 M30JIITOB U3 AJITAWCKOTO
Kpas, 103 — u3 [IpyuMOpCKOro Kpad.

Yccypuiickuii u UepHUTOBCKUM paiioHbl [Ipu-
MOPCKOT0 Kpas, coryacHo Kenneny (Képpen—Geiger
Climate Classification, 2025), OTHOCSTCSI K TEPPUTO-
PUSM C TETUJIBIM BJIQKHBIM KOHTMHEHTAJIbHBIM KJIU-
MaTOM C BhIPQ)KEHHBIM MYCCOHHBIM BiusHueM (Dwb),
XOpOJIbCKUH palioH UMeeT KOHTUHEHTAIbHBIN KIUMaT
C TEeILIBIM BJIQXKHBIM JieToM (Dwc). Miob 2021 I. xapak-
TEPU30BAaJICSI AaHOMAJbHO XapKUMU TeMIIePATypPaMuU.
B cpeguem 1o JPO aHOManugd TemiepaTrypbl cocTa-
Buia +1,99 °C (Meseniiena, 2022; Gismeteo, 2021).
Temneparyps! gocturanu 35-40 °C, 4TO coueTasioch
C OTCYTCTBUEM OCAJKOB Ha IPOTSHKEHUU TOJIyTOpA
Mecs1eB (cM. Tabi. 5).

obtained sequences were processed in BioEdit, com-
pared with the database in GenBank NCBI, the analysis
was carried out in the MEGA 10 program.

RESULTS AND DISCUSSION

In Primorsky Krai, 34 soybean samples were collect-
ed in the form of vegetative plants at the stage of bean
formation with symptoms of damage, in Altai Krai — 48
samples. After analyzing the samples, 239 isolates of
mycelial cultivated fungi were isolated: 136 isolates
from Altai Krai, 103 from Primorsky Krai.

According to Koppen (Képpen—Geiger Climate
Classification, 2025), the Ussuri and Chernigov dis-
tricts of Primorsky Krai belong to areas with a warm,
humid continental climate with a pronounced mon-
soon influence (Dwb), the Khorol district has a con-
tinental climate with a warm, humid summer (Dwc).
July 2021 was characterized by abnormally hot tem-
peratures. On average, the temperature anomaly in
the Far Eastern Federal District was +1.99 °C (Mezent-
seva, 2022; Gismeteo, 2021). Temperatures reached
35-40 °C, which was combined with the absence of
precipitation for one and a half months (Table 5).

The steppe region of Altai Krai (Petropavlovsky)
is classified as dry, steppe, cold (BSk); the plain and
forest-steppe regions (Pervomaysky, partially Altaisky)
are continental, without a dry season with warm sum-
mers (Dfb); the foothill and mountain regions (Chary-
shsky, Soloneshensky) are continental with warm or
cold summers (Dfb/Dfc) (Table 5).

The largest share of the total number of isolates
of the pathocomplex of micromycetes is occupied by

TaobJ1. 5. OCHOBHBIE KJIHMAaTHUYEeCKHeE IOKa3aTeJu

M3y4yaeMbIX paiioHOB
Table 5. Main climatic CpenHas CpenHsas CpenHee CpenHee
. . TeMIeparypa TeMIeparypa KOJIUUeCTBO KOJINYeCTBO
indicators of
. HUIOHDb — aBryCT HIOHDb — aBryCT OCaJKOB 0CaJKOB UIOHDb —
the studled areas 2003-2023rr.,, 2021r., MIOHb — aBI'yCT aBrycr 2021r.,
°C °C 2003-2023 rT.,, MM MM
Average Average Average Average
temperature temperature  precipitation precipitation
Ne June-August  June-August  June-August June-August HNcTOYHUK
n/n Paiion District 2003-2023,°C 2021,°C 2003-2023, mm 2021, mm Source
MMPUMOPCKU KPAN PRIMORSKY KRAI
1 XopoJsbcKui Khorolsky +18,5 +19,1 450 420
[IpuMrugpomMeT
2 YepHUTOBCKUH Chernigovsky +19,0 +19,5 500 460 Primhydromet,
Nasa Power
3 Yccypuiickuit Ussuriysky +19,2 +19,8 520 480 climate data,
Artemovsk gismeteo, Weather
4  ApPTEMOBCKUMT. 0. YSKY +18,0 +18,6 550 500 Spark
urban district
AJITAVICKUA KPAM ALTAI KRAI
5 [IlepBomatickmii  Pervomaysky +19,5 +20,3 250 210 AnTagickumii ITMC
6  Anraiickuil Altaisky +18,0 +18,7 350 320 Altai Central
Hydrometeorological
7  TlerpomaByoBcKkuib Petropavlovsky +20,0 +21,0 200 180 Center,
- climate data,
8  Yapsluickui Charyshsky +16,5 +17,2 400 370 gismeteo, RP5
9  CosoHemeHckuit Soloneshensky +15,0 +15,8 450 420 Weather Spark
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Ta6.J1. 6. [loyis BO36yauTeJIek 3a60JIeBaHU

B IIaTOKOMILJIEKCE arpoieHO030B COu AJTalickoro

u [IpuMopcKoro kpaes

Table 6. The share of pathogens in the pathocomplex
of soybean agrocenoses in Altai Krai and Primorsky Krai

N2 Bo36yauTeJib

n/n Pathogen Primorsky Krai, %

IIpuMopCKUii Kpaii, % AJiTaiickuii kpaii, %
Altai Krai, %

fungi of the genus Fusarium — 43%, followed
by — Alternaria- 23%, Diaporthe — 6,5%, Col-
letotrichum — 6,5%, Sclerotinia — 4%. The re-
maining 17% are represented by species
belonging to Septoria spp., Aspergillum spp.,
Penicillium spp., Epicoccum spp. (including .
nigrum), Myrothecium sp., Botrytis sp. (includ-
ing B. cinerea), Cladosporium spp., Cercospora

sp., Trichoderma spp. and the species Clonos-
tachys rosea, Nigrospora oryzae Biscogniauxia

mediterranea, Sarocladium strictum. (Table 6,

Fig. 9-10).

1 Fusarium spp. 45,63 39,76
2 Alternaria spp. 15,5 30,82
3 Diaporthe spp. 11,65 1,47

4 Colletotrichum spp. 1,96 11,14

The causative agents of fusarium wilt
identified during the surveys and causing

Ta6J1. 7. BcTpeuaeMoCTh Pa3jIMUHBIX BUI0B POia
Fusarium npu o6cjieJoBaHNM II0CEBOB COU JBYX

peruoHos Poccuu

Table 7. Occurrence of different species of the genus
Fusarium during the survey of soybean crops in two

regions of Russia

Bup, Bo36yauTess

Pathogen species Altai Krai, %

soybean lesions are dominant in both re-
gions (Table 6, Fig. 3). The species composi-
tion of fusarium pathogens in Primorsky Krai
is represented by: E avenaceum (Fr.) Sacc, F.
sporotrichioides Sherb., F, oxysporum Schlecht.,
F. equiseti (Corda) Sacc., F. acumintum Ellis &
Everh., F tricinctum (Corda) Sacc., F. gramin-
earum Schwabe. In the samples of Altai Krai,

AJtaiickuii kpaii, % IlpuMopckmii Kpaii, %  the species composition is similar with the
Primorsky Krai, %

exception of F graminearum (Table 7). The

predominant species in both regions is F.
acuminatum, for Altai Krai, F sporotrichioides

is also often detected. Isolates were obtained

from the above-ground parts of soybean
plants.

In different years (Gorobey, 2011; Dud-

chenko, 2023; Zaostrovnykh, 2018; Orina,

2019, Saenko, 2022) in the Far East were
noted F. oxysporum, F. semitectum Berk. et

Fusarium avenaceum 11,43 20
Fusarium sporotrichioides 31,43 13,33
Fusarium oxysporum 5,71 6,67
Fusarium equiseti 20 13,33
Fusarium acuminatum 29,41 30
Fusarium graminearum - 16,67
Fusarium tricinctum 2,94 =

Rav., . solani (Mart.) App. et Wr., E. avenaceum,
F gibbosum App. et emend. Bilai, £ moniliforme

Ctennol paiion Anraiickoro kpas ([TeTpomas-
JIOBCKHIT) KJIacCU(PUIIUPYETCS KaK CYyXOH, CTETTHOH,
xoJiogHbIN (BSK); paBHMHHBIE 1 JIECOCTEIIHBIE PAlOHBI
(TlepBOMAaMCKMA, YaCTUYHO AJITAWCKUIT) — KOHTUHEH-
TaJIbHBIH, 6€3 cyXoro ce30Ha ¢ TeIibiM jieToM (Dfb);
npearopHbie ¥ ropubie (Yapsimckuii, ColoOHeIIeH-
CKUM) — KOHTUHEHTAJNbHbIN C TEILJIBIM MJIU XOJIOJHBIM
setom (Dfb/Dfc) (cMm. Tabur. 5.).

Haunb0oJbIIyo LOJIE0 OT OGIIEro Yncia BblIesieH-
HBIX U30JIITOB MaTOKOMILJIEKCAa MUKPOMMUIIETOB 3a-
HUMAaIoT rpubsl poxpa Fusarium — 43%, fnajiee CIey0T
Alternaria — 23%, Diaporthe — 6,5%, Colletotrichum —
6,5%, Sclerotinia — 4%. OcTtanbHble 17% IpencTasiie-
HBI BUJJaMU, OTHOCSIIUMUCS K P. Septoria spp., Aspergil-
lum spp., Penicillium spp., Epicoccum spp. (B TOM 4ucje
E. nigrum), Myrothecium sp., Botrytis sp. (B TOM 4ucJje
B. cinerea), Cladosporium spp., Cercospora sp., Tricho-
derma spp. u Bunsl Clonostachys rosea, Nigrospora ory-
zae Biscogniauxia mediterranea, Sarocladium strictum.
(cM. Tabu. 6; cM. puc. 9-10).

Bosbynutenu ¢y3apuosa, BeISIBJIEHHBIE B XOZe
o6cyemoBaHU ¥ BBI3BIBAKOINME MMOPaXeHUsS COU,
SIBJISIOTCS JOMUHUPYIOIIUMU B 000UX pPETrMoOHAaX
(cM. Tabu. 6; cM. puc. 3). BumoBol cocTaB Bo30yauTe-
Jen ¢gysapuosa B [IpUMOPCKOM Kpae Ipe/ICTaBJIeH:
F. avenaceum (Fr.) Sacc, F. sporotrichioides Sherb., F. oxy-
sporum Schlecht., F. equiseti (Corda) Sacc., F. acumintum
Ellis & Everh.,, F. tricinctum (Corda) Sacc., F. graminearum
Schwabe. B o6pa3siiax AnTalickoro Kpast BUJI0BOM cO-
CTaB aHAJIOTUYHBIN, 38 UCKJIIOUeHUEM F. graminearum

Sheldon, E. sambucinum, Fuckel. E. poae (Peck)
Wollenw, F. acuminatum, F. equiseti., F. graminearum,
F proliferatum (Matsush.).

The number of detections of fungi of the genus
Alternaria differs by region by 2 times, the species com-
position is represented by species: A. alternata, A. te-
nuissima (Fig. 9, 10).

The infestation of soybean plants with anthrac-
nose in Primorsky Krai was ~2%, in Altai Krai - 9.56%.
(Fig. 4.) Fungi isolated from samples in Altai Krai be-
long to the species C. incanum H.C. Yang, Haudensh. &
G.L. Hartm. u C. lineola Corda. Only isolates of C. line-
ola were isolated from samples from Primorsky Krai.
C. incanum was detected in soybean crops in Russia
for the first time (Tsvetkova, 2022). Currently, the
species has a limited distribution in the world; a few
detections of C. incanum are known in the USA, Cana-
da, and Japan (Yang, 2014). This species was detected
relatively recently, in 2014. It was first isolated from
Japanese daikon (Raphanus sativus) and was initially
identified as C. dematium due to morphological simi-
larities. Sequence analysis of CHS, ACT, ITS, and TUB
gene regions showed that this species belongs to the
C. spaethianum species complex. The species affects
soybeans, tomatoes, beans, garden radishes, and thale
cress (Jayawardena, 2016, Yang, 2014).
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Puc. 3. a — cumnTOMBbI (Py3apMO3HOro BbICbIXaHUS;

b — BbINnagbl pacTeHuii, 06pa3oBaHHHbIE BCIEACTBUE NMOPAXKEHUS
(hysaprosom (3gech 1 ganee — POTO aBTOPA, EC/IN HE YKa3aHo MHOE)

(cm. Taba. 7). [IpeobiamaioiuM BUIOM B 060UX pe-
ruoHax gaBigetca F. acuminatum, OJig AITalCKOTO
Kpas TaK)ke 4acTo OTMeueH F, sporotrichioides. Vi30-
JISITBI OBLJIM BbIZIEJIEHBI U3 HAJ[3€MHbBIX YacTell pacre-
HUHI COMU.

B pasubie roga (Fopobeii, 2011; Jlynuenko, 2023;
3aocTpoBHBIX, 2018; Opuna, 2019, Caenko, 2022)
Ha JlanbHeM BocToke oTMeueHHI F. oxysporum, F. semi-
tectum Berk. et Rav., F. solani (Mart.) App. et Wr., F. aven-
aceum, F. gibbosum App. et emend. Bilai, F. moniliforme
Sheldon, E sambucinum, Fuckel. E poae (Peck) Wollenw,
FE acuminatum, F. equiseti., F. graminearum, F. proliferatum
(Matsush.).

KonnuecTBO BhIABIEHUN rpuboB p. Alterna-
ria OTIYaeTCs 10 peruoHam B 2 pasa, BUZOBOU Co-
CTaB IpeJcTaBlieH Buzamu A. alternata, A. tenuissima
(cm. puc. 9, 10).

3apaXxeHHOCTh pPacTeHWM COM AaHTPAKHO30M
B [IpuMOpCKOM Kpae cocTaBuia ~2%, B AJITaliCKOM —
9,56% (cM. puc. 4). I'pubbl, BIIeJIeHHbIE U3 00Pa3I1I0B
AnTaickoro kpas, oTHOcATCS K Bumam C. incanum
H.C. Yang, Haudensh. & G.L. Hartm. u C. lineola Cor-
da. 3 06pasioB [IprMOPCKOTO Kpas ObLIN BhIIEIE-
HBI TOJBbKO U30J4ThI C. lineola. Ha TeppuTopuu Poc-
cuu B roceBax cou C. incanum o6Hapy’KeH BIIEPBbIe
(IBeTkoBa, 2022). B HacTosIlnee BpeMs BUJ UMEET
OrpaHMYEeHHOE PACIPOCTPaHEHNE B MUPE: U3BECTHHI
HEMHOTOYMCJIeHHbIe 06Hapy)eHus C. incanum B CIIIA,
Kanage u dnonuu (Yang, 2014). JaHHBIN BUA, OTKPBIT
OTHOCHUTEJIbHO HelaBHO, B 2014 T., BliepBbie 6BLI BbI-
JleJIEH U3 ATIOHCKOTO JatikoHa (Raphanus sativus) v ns-
HavaJIbHO oIpezesieH Kak C. dematium u3-3a MOpgoJI0-
TMYECKOT'0 CXO/ICTBA. AHAJIM3 II0CTIeN0BaTEIbHOCTEN
yuacTkoB reHoB CHS, ACT, ITS u TUB nokasaJjiu, 4To
IAHHBIN BUJ, OTHOCUTCS K KOMILJIEeKCY BUmoB C. spa-
ethianum. Bu mopa)kaeT coio, ToMaT, (hacojib, PeAbKy
IIoCeBHYM0, pe3yxoBuaKy Tans (Jayawardena, 2016,
Yang, 2014).

[Tosmuee, B 2022 1. (Jymuenko, 2023), TaHHBIN
BU/J ObLI OOHAPYXXEH U B AMYPCKOU 06J1acTu TIpU 00-
cJIeJOBaHUY II0OCEBOB COM.

Fig. 3. Symptoms of Fusarium wilt (a). Fig. 3b shows
plant wilts caused by Fusarium wilt (Photos by the author
here and below, unless otherwise stated)

Later, in 2022 (Dudchenko, 2023), this species
was also detected in the Amur region during a survey
of soybean crops.

C. lineola is a widespread pathogen, but has not
been previously recorded on soybean plants (Fig. 9,
10). This phenomenon may be due to the fact that the
species C. dematium and C. lineola have similar morpho-
logical and genetic characters, and often isolates ini-
tially identified as C. dematium are C. lineola. The most
suitable regions for differentiating these two species
are the actin, histone, and glyceraldehyde-3-phosphate
dehydrogenase gene regions (Tsvetkova 2022), (Fig. 5).

The main causative agent of soybean anthracnose
in the world and in the territory of the Russian Feder-
ation is considered to be C. truncatum (Boufleur 2021;
Tsvetkova, Saenko, 2022). During this survey, this spe-
cies was not detected, but we isolated it from soybean
samples in 2019, there are also repeated references to
its widespread distribution in the literature in Kem-
erovo Oblast (Zaostrovskikh, 2018; Tsvetkova, 2022),
in Krasnodar Krai (Saenko 2019), in the Far East (Amur
Oblast, Primorsky Krai) (Saenko, 2021, 2022). Isolates
of C. destructivum were isolated from soybean samples
of the Far East in 2020, and in 2021, C. sojae Damm &
Alizadeh was detected in crops of Amur Oblast (Dud-
chenko, 2023).

Another important group are fungi of the genus
Diaporthe — pathogens of soybean phomopsis. For Pri-
morsky Krai, the species D. longicolla and D. caulivora
are typical (Kuzmin, 2023, Zaostrovnykh, 2018, Ruc-
hkov, 2021, Saenko, 2022, Toropova, 2024) (current
name Diaporthe phaseolorum (Cooke & Ellis) Sacc.), re-
cently detections have been recorded annually (Fig. 6).
In 2019, both pathogens were isolated from soybean
samples of Primorsky Krai during routine laboratory
diagnostics.
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C. lineola — MPOKO PaCIIPOCTPaHEHHbIH ITATOTEH,
HO Ha PaCTEHUSX COX PaHHEe TaKXXe He ObLIT 3a(hUKCU-
poBaH (cM. puc. 9, 10). JaHHBIN (heHOMEH MOXKET ObITh
cBsI3aH ¢ TeM, uTo Bupbl C. dematium u C. lineola »MeOT
cxoxre MOP(OJIOTUYECKUE U TeHETUUECKYE TTPU3HA-
KU ¥ 3a4aCTyI0 U3O0JSTHI, IEPBUYHO UIEHTUDUIU-
poBauHbIe Kak C. dematium, ssnstoTcs C. lineola. Hau-
6ojyee momgxomAmuMu i guddepeHIuauy 3TUX
IBYX BUJIOB SIBJISIFOTCS YYaCTKM reHa aKTUHA, TUCTOHA
¥ reHa TInnepanbaeru-3-dochar-geruaporeHassbl
(LiBeTkoBa, 2022) (cM. puc. 5).

OCHOBHBIM BO30yAUTENEeM aHTPaKHO3a COU
B MUpe U Ha Teppurtopuu P® cuutaerca C. truncatum
(Boufleur 2021; LiBeTkoBa, Caenko, 2022). B xome
IaHHOTO 00CcaeLoBaHUs 9TOT BUJ, BbIABJIEH He ObLI,
OIHAKO OBLI BhIJIEJIeH HaMU U3 06pas31oB cou 2019 T,
TaK)Xe UMEITCSI HEOLHOKPATHbIE YITOMUHAHUS O €T0
IIMPOKOM PACIpPOCTPAHEHUM B JUTEPATYPHBIX TaH-
HbIX B KeMepoBcKoii o6iactu (3aocTpoBHBIX, 2018;
LiBeTkoBa, 2022), B KpacHogmapckoM kpae (CaeHKO
2019), va lanpHeM BocToke (AMypckas o6J., [Tpu-
Mopckui kpaii) (Caenko, 2021, 2022). 3 o6pasiioB
cou JanbHero BocToka 2020 I. 6bLIX BbIZEJIEHbBI N30~
qatel C. destructivum, a B 2021 T. B moceBax AMypCKOH
obsactu 6511 o6HapyxeH C. sojae Damm & Alizadeh
(Oymuenko, 2023).

Ipyro¥l Ba>KHOU TPYIIION SBJIAITCA TPUOBI
pona Diaporthe — Bo36ynuTenu omoricuca cou. JJis
[IpUMOPCKOTO Kpasi XapaKTEPHBIMU SIBJITIOTCS BUbI
D. longicolla n D. caulivora (Ky3spmuH, 2023, 3a0CTpPOB-
HbIX, 2018, Pyukos, 2021, Caenko, 2022, ToporioBa,
2024) (axkTyanbHOe HaszBaHue Diaporthe phaseolorum
(Cooke & Ellis) Sacc.), B mocjiemHee BpeMsI BhISIBJIE-
HUST QUKCUPYIOT eXeromHo (cMm. puc. 6). B 2019 r.
o6a maToreHa ObLIM BBIAEJIEHBI U3 06Pa3IloB COU
[IpUMOPCKOTro Kpas Ipu PYyTUHHOM JabopaTopHOM
IHMarHOCTHUKE.

B 2020 1. D. longicolla 6b1y1 BBIIBJIEH TIPU (UTO-
CaHMTapHOM 06CieoBaHUY PaliOHOB I[IPHMOPCKOr0
Kpas 1 AMypCKO# 06JI1acTH, IOJIsT BBISIBJIEHUH B IIep-
BOM pErumoHe BbIIIE, UeM BO BTOPOM, Ha 10% (Pyd4KoB,
2021). ITpu o6cnemoBanmy 2021 T. 5TOT BUJ, ObLI BBIAE-
JieH 13 06pas1oB cou [IpuMopcKoro kpas (cM. puc. 10),

In 2020, D. longicolla was detected during a phy-
tosanitary survey of the Primorsky Krai and Amur
Oblast, with the proportion of detections in the first
region being 10% higher than in the second (Ruchkov,
2021). During the 2021 survey, this species was isolat-
ed from soybean samples in Primorsky Krai (Fig. 10),
and in 2022-2023, in soybean crops in Amur Oblast
(Dudchenko, 2023; Kuzmin, 2023).

D. longicolla has a wide range and was reported in
Krasnodar Krai in 2016 (Smolyanaya, 2017).

Previously, D. caulivora was reported only in Pri-
morsky Krai, and it should be noted that its frequen-
cy of occurrence (in 2019 and 2021) is 10 times lower
than that of D. longicolla. In 2023, the species was also
noted in Amur Oblast (Kuzmin, 2023).

In the crops of Altai Krai, only 2 isolates of fun-
gi of the genus Diaporthe were isolated, the pathogens
belong to the species D. eres Nitschke and, presumably,
D. cucurbitae (McKeen) Udayanga & Castl. The species
D. cucurbitae and D. novem are difficult to differentiate
by the region of the internal transcribed spacer; when
constructing a dendrogram, the studied isolate (Y46)
falls into the D. cucurbitae clade (Fig. 7). At the same
time, this group also has high intraspecific differences,
and the type strain DAOM 42078 differs significantly
from the studied one (PI=91). Both species are capable
of parasitizing soybean plants (Slovareva, 2022; Shu-
milova, 2024).

During the surveys, white mould - S. sclerotiorum —
was also detected. Infected plants quickly dry out, turn
brown and thus are clearly visible in the crop (Fig. 8).
S. sclerotiorum is detected mainly in Altai Krai, in Pri-
morye —isolated singly. In addition to the Far East, this
pathogen is widespread throughout Russia, including
the forest-steppes of Western Siberia, the Kemerovo
Oblast and Krasnodar Krai (Smolyanaya, 2017; Saenko,
2019, 2021, Zaostrovnykh 2017).

The quarantine lists of many countries, includ-
ing the EAEU, contain the fungus C. kikuchii. The
pathogen was not detected during this survey, but
was repeatedly recorded in similar studies. In Amur
Oblast, C. kikuchii is one of the dominant species in
soybean crops (Zaostrovskikh, 2018; Kuzmin 2023).

Puc. 4. CuMnTOMBI MOpaxkeHus ctebenen cou
Bo36yaouTenammu aHTpakHosa p. Colletotrichum (b — yBen. x32) pathogens of the genus Colletotrichum (b-magn. x32)

Fig. 4. Symptoms of soybean stem damage by anthracnose
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GU228019.1 Colletotrichum dematium culture-collection CBS:123729
JX669439.1 Colletotrichum dematium strain CDM43
MT497003.1 Colletotrichum dematium isolate IPP1902
GU228021.1 Colletotrichum dematium culture-collection IMI:350847
GU228020.1 Colletotrichum dematium culture-collection CBS:125346
84 | GU228022.1 Colletotrichum dematium culture-collection CBS:115524
— GU228016.1 Colletotrichumn dematium culture-collection CBS:125340
GU228018.1 Colletotrichum dematium culture-collection CBS:123728
GU228017.1 Colletotrichum dematium culture-collection CBS:125341
GU228015.1 Colletotrichum dematium culture-collection CBS:125.25 *
120 CYLH

JX669437.1 Colletotrichum dematium strain CDM41
4 JX669440.1 Colletotrichum dematium strain CDM44

JX669438. 1 Colletotrichum dematium strain CDM42

etotrichum lineola culture-collection

GU228028.1 Colletotrlchum linecla culture-collection CBS 125333
GU228029.1 Colletotrichum linecla culture-collection CBS:125329
GU228030.1 Calletotrichum linecla culture-collection CBS: 125344
GU228031.1 Colletotrichum lineola culture-collection CBS:109228
85 | GU228032.1 Colletotrichum lineola culture-collection CBS:124.25
GU228034.1 Colletotrichum linecla culture-collection CBS:147.34
GU228035.1 Calletotrichum linecla culture-collection CBS: 125345
GU228036.1 Colletotrichum linecla culture-collection CBS:125348
GU228037.1 Colletotrichum lineola culture-collection CBS:125351
GU228038.1 Colletotrichum linecla culture-collection CBS:124959
%U228039.1 Colletotrichum linecla culture-collection CBS:282.85

GU228027.1 Colletotrichum lineola culture-collection CBS:125332 !

GU228025.1 Colletotrichum lineola culture-collection CBS: 125337

MW 162399.1 Colletotrichum linecla

HQ239360.1 Colletotrichum lineola strain RHS87492

MZ078906.1 Colletotrichum linecla strain P520

MZ078905.1 Colletotrichum linecla strain P512

MZ078902.1 Colletotrichum linecla strain 415E

MZ078903.1 Colletotrichum linecla strain 496E

KHUUJJm TCo chum incanum strain CBS 130834
003352.1 Colletotrichum incanum strain CBS 130835

KC110?98 1 Colletotrichum incanum strain ATCC 64682

| KC110797.1 Collatotrichum incanum strain IL9A

100

K.C110796.1 Colletotrichum incanum strain IL6A
JQ949207.1 Colletotrichum nymphaeae culture-collection CBS:129926
JQ949208.1 Colletotrichum nymphaeae
JQ949200.1 Colletotrichum nymphaeae culture-collection CBS:113003
JQ949197.1 Colletotrichum nymphaeae culture-collection IMI:360386
JQ949196.1 Colletotrichum nymphaeae culture-collection CBS:119294
JQ949192.1 Colletotrichum nymphaeae culture-collection CBS: 129945
JO949193.1 Colletotrichum nymphaeae culture-collection CBS:231.49
%33&3,1 Colletotrichum nymphaeae strain CPO 27.833

72

— — KT696318.1 Colletotrichum sojae strain LFNO009
56 MGE00904.1 Colletotrichum scjae strain CBS 18281
MW053383.1 Colletotrichum sojae isolate XTJ2
78 | MGB00903.1 Colletotrichum sojae strain CBS 18181
MGE00902.1 Colletotrichum sojae strain CBS 13487
70 | | KC110803.1 Colletotrichum sojae strain ATCC 62257
98 MGE00900.1 Colletotrichum sojae strain ATCC 11871
MG600901.1 Colletotrichum sojae strain CBS 128510
KC110801.1 Colletotrichum truncatum strain IL18A
MT800863.1 Colletotrichurn plurivorum isolate Coll67
MGB00886.1 Colletotrichum plurivorum strain CBS 125473
MGB00887.1 Colletotrichum plurivorum strain CBS 125474
99 MKB62187.1 Colletotrichum plurivorum strain LFN0034
MGBE00888.1 Colletotrichum plurivorum strain CBS 132443
95 [| MK139923.1 Colletotrichum plurivorum strain LENO045
65 | MK139925.1 Colletotrichum plurivorum strain LFNOO53
MT800862.1 Colletotrichum plurivorum isolate Coll31
MW478576.1 Colletotrichum plurivorum strain LFNO058
KT696322.1 Colletotrichum truncatumn strain LFNOOOS
KJ614255.1 Colletotrichum truncatum isolate CMES 1038
KJB14257.1 Colletotrichum truncatum isolate CMES 1040
KJ614247.1 Colletotrichum truncatum isolate CMES 1032
83 598%56396_1 Colletotrichum truncatum strain CBS 134232

66
91| | 102

68
35F693376,1 Colletotrichum truncatum isolate ACT12

119
MFB627941.1 Colletotrichum truncatum strain C13
KJ614244.1 Colletotrichum truncatum isolate CMES
JX546781.1 Colletotrichum coccodes culture-collection CBS:528.77
65 | JX546785.1 Colletotrichum coccodes culture-collection CBS:125342
JX546774.1 Colletotrichum coccodes culture-collection CBS:122.25
48 85 || JX546772.1 Colletotrichum coccodes culture-collection CBS:103.16
99 JX546773.1 Colletotrichum coccodes culture-collection CBS:121.24
JX546776.1 Colletotrichum coccodes culture-collection CBS:126.57
| KU821202.1 Colletotrichum coccodes isolate VIC1F
JQ005817.1 Colletotrichum coccodes culture-collection CBS:164.49
|>KM1 05348.1 Colletotrichum destructivum strain CBS 136852

JQO005806.1 Colletotrichum destructivum culture-collection CBS:149.34
KM105347.1 Colletotrichum destructivum strain CBS 136228
KM105349.1 Colletotrichum destructivum strain CBS 136853
MNB48384.1 Colletotrichum nymphaeae strain CPO 27.843
KM105353.1 Colletotrichum destructivum strain CBS 167.58
KM105356.1 Colletotrichum destructivum strain CBS 511.97
KM105361.1 Colletotrichum destructivum strain IMI 387103

43

99

0.150 0.100 0.050 0.000

Puc. 5. leHpporpamma, noctpoeHHas  Fig. 5. Dendrogram constructed based on the

Ha OCHOBE HYKJ1Ie0TUAHbIX nucleotide sequences of the HIS 3 region,
nocnepoBatenbHocTel yyactka HIS 3, Y% sequences of type strains are marked
3¢ 0TMeueHbl MoCNef0BaTeNIbHOCTH (Maximum Likelihood method, model TN93+G)

TMNOBbIX WTaMMOB (MeTof Maximum
Likelihood, mogenb TN93+G) dutocaHutapus. KapaHTuH pacteHuin



AHANMUTUKA  ANALYTICS

Puc. 6. CumnToMmbl nopaxkeHusi con  Fig. 6. Symptoms of soybean damage caused

B036yauTensamu chpomMorncuca cou

2022-2023 rr. — B IIoceBax cou AMYPCKOU o6acTu
(Oymuenko, 2023; KysbMuH, 2023).

D. longicolla nMeeT MUPOKUYN apeas U 6bLI OT-
MeueH B KpacHozmapckoM Kpae B 2016 1. (CMosistHad,
2017).

PanHee D. caulivora 6611 0OTMeUeH TOJIbKO B [1pu-
MOPCKOM Kpae, IIPU 3TOM HEOOXOJUMMO OTMETUTD,
YTO YacTOTa ero BctpeuaemocTu (B 2019 u B 2021 rT.)
B 10 pa3 Hwxe, ueM D. longicolla. B 2023 T. BUJL OTMeUeH
u B AMypckoi oosactu (Kyssmus, 2023).

B moceBax AnTalicKoro Kpas GbIJIO BBIZEJIEHO
BCero /Ba u3ojsgTa rpubos p. Diaporthe, Bo3bynuTe-
Ju mpuHaIexatT K sugam D. eres Nitschke u, mpe-
moJoXUTENbHO, D. cucurbitae (McKeen) Udayanga &
Castl. Bunet D. cucurbitae v D. novem 3aTPyLHUTEIb-
HO nuddepeHIMPOBaTh 10 YYAaCTKy BHYTPEHHETO
TPaHCKPUOUPYyeMOro creiicepa, NPy IMOCTPOEHUU

by Phomopsis soybean pathogens

In Primorsky Krai, this species is also regularly de-
tected on plants during the growing season and on
soybean seeds (website of FGBU “VNIIKR”, 2024). In
addition to the Far East, the pathogen has been re-
corded in crops of Krasnodar Krai (Smolyanaya 2017
Saenko 2019).

Along with the causative agent of purple seed
stain of soybean, Cercospora sojina Hara is also wide-
spread in the Far East and other regions of the country.

Below is a list of micromycetes that are wide-
spread (Toropova, 2024; Zaostrovnykh, 2017; Saenko
2008, 2022, IndexFungorum, 2025) in the Far East and
mentioned in the literature:

« Peronospora manshurica Sydow;

- Septoria glycines T.Hemmi;

 Ascochyta phaseolorum Sacc. Synonym — Pho-
ma exigua Desm., Annls Sci. Nat, many lists indicate

KJ210023.1 Diaporthe novem isolate 4-KF

65 | MZ066808.1 Diaporthe novem isolate AS5

MH864504.1 Diaporthe novem culture CBS:127271 strain CBS 127271
%8 MHO020797.1 Diaporthe novem strain BRIP64057
HM347709.1 Diaporthe novem isolate 4-27/3-1
] MH864503.1 Diaporthe novem culture CBS: 127270 strain CBS 127270

| MW447054.1 Diaporthe cucurbitae strain FeC62
98— Mw447053.1 Diaporthe cucurbitae strain FeC61
NR 147563.1 Diaporthe cucurbitae DAOM 42078
KM453210.1 Diaporthe cucurbitae isolate DAOM 42078
0L843922.1 Diaporthe cucurbitae isolate Dcu Dak1
91 KT362898.1 Diaporthe cucurbitae strain HKNU140804

47 _|7 KC343031.1 Diaporthe cucurbitae strain CBS 136.25
571Y46

70

0.0020

Puc. 7. OeHnpporpamma, noctpoeHHas Ha ocHoBe  Fig. 7. Dendrogram constructed based on the
HYKNeOoTUAHbIX NocnefoBaTesibHocTel yyactka  nhucleotide sequences of the ITS1-5.85-1TS2
ITS1-5,8S-ITS2 (MeTon Maximum Likelihood, region (Maximum Likelihood method, K-2 model)
mMogpenb K-2)
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IeHAPOrpaMMbl ccienyeMbiit u3oaat (Y46) morama-
eT B knany D. cucurbitae (cM. puc. 7). BMecTe ¢ TeM 3Ta
TPYIIIia UMeeT U BbICOKVE BHYTPUBUIOBBIE PA3JINYNS,
¥ TUoBOY mTaMM DAOM 42078 3HaUMMO OTJINYAETCSI
ot uccyeayemoro (MIT = 91). O6a Buza CIIOCOOHBI ITa-
pasuTHpoBaTh Ha pacTtenuax cou (CioBapena, 2022;
[lIymunosa, 2024).

B xome obciiemoBaHMil Takke Oblja BbISIBJIEHA
OeJtasg THUJIb cou — S. sclerotiorum. 3apa)keHHbIE pac-
TeHUs OBICTPO YCBIXAIOT, OYPEIT U TaKuM 06pa3oM
OTYETJMBO BBIZEJIAIOTCS B HoceBe (CM. puc. 8). Brisas-
JIEHVEe CKJIEPOTUHUY IPUXOLUTCSI B OCHOBHOM Ha AJI-
Talickuil kpai, B [IpuMopbe BblAeIeHa eAUHUYHO.
I[Tomumo anbHero BocToka, 3TOT HaTOTreH MIKXPOKO
pacmIpocTpaHeH I10 Bcelt Poccuu, BKIIIOUas JIECOCTEIN
3amagHoi Cubupu, KeMepoBckyto o6aacTb 1 KpacHo-
mapckuii kpaii (CmonsgHast, 2017; Caenko, 2019, 2021;
3a0CTpOBHBIX, 2017).

B xapaHTWHHbIE IEPEYHU MHOTHUX CTPaH, BKJIIO-
yast EASC, Bxogut rpub C. kikuchii. B xome m1aHHOTO
obcliemoBaHMs ITATOreH BhISIBJIEH He ObLI, HO HEOJHO-
KpaTHO 6bIT 3aUKCUPOBAH MPU aHAJOTUYHBIX HC-
ciienoBaHugax. B AMypckoii obnactu C. kikuchii BXOLUT
B YMCJIO JOMUHUPYOUIUX BUJOB B IIOCeBax cou (3ao0-
CTPOBHBIX, 2018; Ky3bMuHu 2023). B [TpuMOpPCKOM Kpae
TaK)Ke ITPOUCXOIAT PETYIISIPHbIE BhIIBIEHUS TaHHOTO
BUJla Ha PACTEHUIX B IIEPUOJ, BEreTalluy 1 Ha CEMeHax
cou (caiit ®I'BY «BHUUKP», 2024). [ToMmuMo JJaJIbHEr0
BocToka, maToreH 3auKCUpOBaH B roceBax KpacHo-
nmapckoro kpas (CmonsHas 2017; Caerko 2019).

exactly this name. Current name: Boeremia exigua
(Desm.) Aveskamp, Gruyter & Verkley;

« Some sources indicate the species Ascochyta so-
Jjaecola Abramoff. (also sojicola) (Kbvics, 1999). Current
name: Didymella pinodella (L.K. Jones) Qian Chen & L. Cai;

« Rhizoctonia solani Kuehn;

- Thielaviopsis basicola (Berk.et Br.) Ferr., Current
name: Berkeleyomyces basicola (Berk. & Broome) W.J.
Nel, Z.W. de Beer, T.A. Duong & M.J. Wingf., Synonyms:
Chalara elegans Nag Raj & W.B. Kendpr., Trichocladium ba-
sicola (Berk. & Broome) J.W. Carmich., Torula basicola
Berk. & Broome, Ann. Mag. nat. Hist., Ser.;

- Corynespora cassiicola (Berk. et Curt.) Wei.;

« Cylindrocarpon destructans (Zins.) Scholten., Cur-
rent name: Ilyonectria destructans (Zinssm.) Rossman, L.
Lombard & Crous;

 Pythium ultimum Trow Current name: Globispo-
rangium ultimum (Trow) Uzuhashi, Tojo & Kakish.;

« Stilbum bulbicola (Henn.) Sacc. & D. Sacc., Cur-
rent name: Stilbella bulbicola Henn.;

- Gliocladium roseum (Lk.) Thom., Current name:
Clonostachys rosea (Link) Schroers, Samuels, Seifert &
W. Gams;

« Phyllosticta sojaecola Mass Current name: Pleos-
phaerulina sojicola Miura, Bull. S. Manchur;

« Cladosporium herbarum (Pers.) Link.;

 Phakopsora pachyrhizi Syd. & P. Syd.;

« Macrophomina phaseolina (Tassi) Goid.

Purple seed stain of soybean and soybean stem
cancer have been known in Russia for over 40 years:

Puc. 8. CuMnTOMBI MopaxkeHusi cou natoreHoM S. sclerotium  Fig. 8. Soybean damage symptoms by S. sclerotium
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Hapsany c Bo36ymuTeseM IypIyp-
HOTO IIepPKOCIIOP03a, TakXKe LIUPOKOe
pacmpocTpaHeHue Ha JlambHeM BocToke
Y IPYTUX PETMOHAX CTPAHbI uMeeT Cerco-

spora sojina Hara.

HuXe mpuBelieH CONCOK MUKPO- s
MULETOB, MKUPOKO PACIIPOCTPAHEHHBIX . 7
(Topomosa, 2024; 3aocTpoBHbIX, 2017; ;. ;
Caenko 2008, 2022; IndexFungorum,

IaHHBIX:

« Peronospora manshurica Sydow;

- Septoria glycines T.Hemmi;

- Ascochyta phaseolorum Sacc. Cu-
HOMHUM: Phoma exigua Desm., Annls Sci.
Nat, BO MHOTHX ITEPEYHSIX YKa3aHO UMEH-
HO TaKoe Ha3BaHUe. AKTyalbHOE Ha3Ba-
Hue: Boeremia exigua (Desm.) Aveskamp,
Gruyter & Verkley;

* B HEKOTOPBIX UCTOUHUKAX YKa3aH
BuUg Ascochyta sojaecola Abramoff. (Takxe
sojicola) (Kovics, 1999). AKTyaJibHOE Ha-

Qian Chen & L. Cai;

« Rhizoctonia solani Kuehn;

« Thielaviopsis basicola (Berk.et Br.)
Ferr., akTyanbHOe HasBaHue: Berkeleyo-
myces basicola (Berk. & Broome) W.J. Nel,
Z.W. de Beer, T.A. Duong & M.J. Wingf.,,
IOpyrue HazBauus: Chalara elegans Nag
Raj & W.B. Kendr., Trichocladium basicola
(Berk. & Broome) J.W. Carmich., Torula
basicola Berk. & Broome, Ann. Mag. nat.
Hist., Ser.;

« Corynespora cassiicola (Berk. et
Curt.) Wei.;

. Cylindrocarpon destructans (Zins.)
Scholten., AkTyasbHOe HazBaHue: [ly-
onectria destructans (Zinssm.) Rossman,
L. Lombard & Crous;

 Pythium ultimum Trow AKTyaJib-
Hoe HaszBaHwue: Globisporangium ultimum
(Trow) Uzuhashi, Tojo & Kakish.;

« Stilbum bulbicola (Henn.) Sacc. &

D. Sacc., AKTyanbHOe HazBaHue: Stilbella g — kounaun Myrothecium sp. Y19
g — Myrothecium sp. Y19 conidia

bulbicola Henn.;

2025) Ha TeppuTopuu JaibHero Boc- a — koHuguu C. kikuchii
TOKA Y YIIOMUHAEMBIX B JUTEPATYPHBIX a — C. kikuchii conidia

C — MaKpoO- U MUKPOKOHNOUU
F. sporotrichioides Y11

; ) ¢ — F. sporotrichioides Y11 macro-
3BaHue: Didymella pinodella (L.K. Jones)  and microconidia

e — koHuauu N. oryzae Y47
e — N. oryzae Y47 conidia

b — koHvnpun Alternaria sp. Y42
b — Alternaria sp. Y42 conidia

e

d — KOHUZWY U auepBySIbl C WEeTUHKaAMM
C. lineola Y32

d - C. lineola Y32 Conidia and acervuli
with setae

f — koHupun F. equiseti Y78
f = F. equiseti Y78 conidia

s

S

h — koHuawun C. truncatum 66
h = C. truncatum 66 conidia

* Gliocladium roseum (Lk.) Thom., pyc. 9. Mukpockonuueckme npusHakm  Fig. 9. Microscopic characters of fungi
AxTyanbHoe HasBaHue: Clonostachys ro-  rpu6os Bos3Gyautenei 6onesHei con. causing soybean diseases.

sea (Link) Schroers, Samuels, Seifert & W.  Puc. 9a — hoto A. B. KamueHkoBa

Gams;

« Phyllosticta sojaecola Mass AKTyaJibHOe Ha3Ba-
Hue: Pleosphaerulina sojicola Miura, Bull. S. Manchur;

« Cladosporium herbarum (Pers.) Link.;

« Phakopsora pachyrhizi Syd. & P. Syd.;

« Macrophomina phaseolina (Tassi) Goid.

[TypmypHBIN 1IEPKOCIIOPO3 COU U pakK cTebiei
Ccou M3BECTHHI Ha TeppuTopuu Poccuu 6oyee 40 eT:
BO36ynuTEN M BXOAMJIU B III CIMCOK «9KOHOMUYECKH
OITaCHbIe OPraHU3MbI», COTJIAaCHO CoryIallleHUI0 MeX-
ny IlpaButenbcTBOM Coro3a CoBeTcKux CoLuaancTu-
yeckux Pecrybsivk v [TpaBUTENbCTBOM DPaHILy3CKOM
Pecmy6IMKY 0 COTPYAHUYECTBE B 061aCTH KApAaHTUHA
¥ 3anUThI pacTenuii oT 11.03.1987 («CoriamieHue... »,
1987). Cornacuo KouBeHIuu Mexnay [IpaBuUTeNb-
cTBOoM Poccutickou demepaiiuu u [IpaBUTEIbLCTBOM

Fig. 9a — author A. V. Kamchenkov

the pathogens were included in List IIT “Economically
dangerous organisms” according to the Agreement be-
tween the Government of the Union of Soviet Socialist
Republics and the Government of the French Republic
on cooperation in the field of quarantine and plant pro-
tection dated 11.03.1987 (Agreement, 1987). Accord-
ing to the Convention between the Government of the
Russian Federation and the Government of the Peo-
ple’s Republic of China on quarantine and plant protec-
tion dated 26.06.1995, List II. “Quarantine organisms
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¢ —D. cucurbiatae Y46 d-D. eres Y68

f—D. phaseolorum y113 g — D. phaseolorum h = D. longicolla

i — F. graminearum Y101 j = F. oxysporum Y110 k — F. avenaceum Y81

m - F. acumintum y49 n - Fequiseti Y24 o - F. avenaceum Y9

q — F. sporotrichioides Y11 r — Alternaria sp.Y70 s —C. sojina t = S. sclerotium
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u-N. oryzae Y47

S

y —C. lineola Y28 z-C. incanum Y55

ah — Alternaria sp Y72

ag — Alternaria sp. Y66

aa - C. incanum Y25

ae — F. tricinctum Y63

ai — Fequiseti Y74

af — Alternaria sp. Y15

aj — B. mediterranea Y105

Puc. 10. MakpocKkonuueckue npusHaku Fig. 10. Macroscopic characters of fungi

rpubos Bo36ynuTeneit 6onesHew cou.

causing soybean diseases. Fig. 10g, 10h —

Puc. 10g, 10h - choTo A. B. KamueHkoBa  photos by A. V. Kamchenkov

Kuratickoit HaponHoli PecniybyinKy II0 KapaHTUHY
¥ 3alUTe pacTeHuit ot 26.06.1995 B nepeune «II. Ka-
PaHTUHHbBIE OPTAaHU3MBbI, OTPAHWUYEHHO PacIpocTpa-
HeHHbIe Ha TeppuTopuu Poccutickoi defepaniiu» yka-
3aH Diaporthe phaseolorum var. caulivora (Athow et Cald.),
a B repeuHe «lII. [ToTeHI[MaJIbLHO OIIaCHbIE OPTraHU3MBbI
nist Poccutickoit denmepanun» 3Hauutca C. kikuchii
(«KouBeHI1IU4...», 1995). Hapsamy ¢ 3TuM TpeboBaHUSs
KuTaga Kk mocraBke NpoaykKnuu us PO yBeJnuuinch
6osee ueMm B 10 pa3. B 1995 r. BeCb KapaHTUHHBIN
mepeveHb BKJOYaJI 42 Buga, B TOM yucie 10 rnpepn-
cTaBuUTejel rpuboB U rpubOII0J00HBIX OPTAHU3MOB.
HpiHelHue TpeboBaHusa comepskat 435 (439) mosu-
nuit, 124 U3 KOTOPBIX — MUKOJIOTUUYECKHE OO BEKTHI.

with limited distribution in the territory of the Russian
Federation” includes Diaporthe phaseolorum var. cauliv-
ora (Athow et Cald.), and List III. “Potentially danger-
ous organisms for the Russian Federation” includes
C. kikuchii (Convention, 1995). Along with this, China’s
requirements for the supply of products from the Rus-
sian Federation have increased more than 10 times. In
1995, the entire quarantine list included 42 species,
including 10 representatives of fungi and fungus-like

Maii Ne 2 (23) 2025 55



AHANMUTUKA  ANALYTICS

JTU IaHHbIE, BEPOSITHEE BCETO, CBSI3aHbI, C OHOU CTO-
POHBI, ¢ 06beMaMU 3KCIIOPTa TPOAYKIIUU: 10 1998 T.
IIOCTAaBOK COU B JIPYyTY€e CTPAHbl HE OCYIIECTBIISIIOCH
(e 3auKCUpPOBaAHO), OOIIUKI 06HEM DKCIIOPTA COU
u3 Poccuu coctaBuil ~65 Thic. ToHH (KHP, KH/P, ®u-
JIMMIIMHLI 1 Y36eKucTaH), o6beM skeropTta B KHP co-
ctaBui 60 Toic. TOHH (PAO). BMecTe ¢ TeM ¢ 1990 I.
10 HACTOsIIee BpeMs CUJIbHO Pa3BIJINCh METO/IbI BbI-
SABJIEHUS UAeHTU(MUKAIIUY ITaTOTEHOB, KOJNYECTBO
CIIEeIIaJICTOB, BO3MOXXHOCTHU, KOTOPbIE TO3BOJIUIU
6oJiee IeTaJabHO pa3dbupaThes B IIpobiaeMax puroca-
HUTapUU.

Ha teppuTtopuu Poccuiickoi demepaliuu BCTpe-
YaroTCs U IPYTYe BUbI, BKIOUEHHbIE B KADAHTUHHBIE
TIepeYHY CTPAH-UMIIOPTEPOB, 3aYaCTYH0 OHU He acco-
IIUMPOBAHBI C pacTeHUAMU cou. Tax, C. coccodes muUpo-
KO IIpefcTaBJieH Ha KapTodee B TOM uucie u B [1pu-
MopckoM kpae (Yarmeeva, 2023). Phoma exigua Desm.
TaK)Xe BBISIBJIEH Ha KIYOHAX KapTodens B CeBepo-
3amagHoM, [leHTpasbHOM, [TprBOIKCKOM, CUOMPCKOM,
JasbHEBOCTOYHOM U Ipyrux okpyrax (Gannibal, 2024).

3AKJ/IIOYEHUE

CocTaB (puTOIIaTOr€HOB COM Ha TEPPUTOPUU Poccuii-
ckoit demepaliuy HACUUTHIBAET He MeHee 35 BUIOBBIX
TaKCOHOB, IIPEUMYIIECTBEHHO OTHOCSIIUXCS K OT/Ie-
ay Ascomycota, mopsagkam Hypocreales, Pleospora-
les, Glomerellales, Diaporthales, Mycosphaerellales,
a TakKe IpeJicTaBUTeNU oTHesa Oomycota, MopsiIKOB
Peronosporales u Pythiales. I'pu6s1 u rpubomnogo6HbIe
OpraHu3Mbl aKTUBHO 3aPa’kaloT BCe YACTY PACTEHUI:
JINCThsI, BBI3bIBAS pas3jndHble IISTHUCTOCTH (Septoria,
Cercospora, Fusarium, Perenospora, Phakopsora, Ascochy-
ta); crebmnu (Colletotrichum, Diaporthe, Fusarium, Sclero-
tinia), rme 06pas3yrTCsT HEKPO3bI, I3BbI, PA3BUBAETCS
BTOpUYHAas MHMEKIKS, 60JIe3Hb, PACIIPOCTPAHIACH,
TIPUBOJIUT K YChIXaHUIO; TPUKOPHEBBIE YACTH CTEOJISA
U HeIlocpencTBeHHOo KopHu (Fusarium, Rhizoctonia,
Pythiym, Corynespora, Cylindrocarpon); HepenKo Bo30y-
IuTenu 60Jie3HEN MOPaXkaloT BCXObI M BHI3BIBAIOT UX
rubesb. HecMoTps Ha 3acyuinubble yeaoBug 2021 T,
00JIe3HM, BhI3bIBaeMble rpubaMu, aKTUBHO pa3BUBa-
JIVCh BO BpeMs BETETAaI[MOHHOI'O CE30Ha.

MHorue rpubbl MOTYT ITEPEHOCUTBHCS C CEMEH-
HBIM MaTepuaJioM: Fusarium, Diaporthe, Colletotrichum,
Cercospora, Ascochyta Aspergillum., Penicillium, Alternaria,
Cladosporium, Epicoccum, Myrothecium, Nigrospora, Saro-
cladium, Botrytis, Sclerotinia.

HecMoTps Ha yBeJlnueHUe 06bEMOB ITPOU3BO/I-
CTBa COM U Hapal[uBaHMe SKCIIOPTHOI0 IOTEHIIAaa,
HaJIn4yre B TTOAKAPAHTUHHON MPOAYKINY KapaHTUH-
HBIX 06BEKTOB MOXKET CTAaTh OrPaHUYNBAIOIIUM (haK-
TOPOM B TOPTOBBIX B3aUMOZIEHCTBUSIX CTPAH.

duToCaHUTAPHBIE MOHUTOPUHTY U 06CJIeIoBa-
HUS TT0JIeH, BKITI0UaloIye NAeHTU(UKAIINIO He TOJIbKO
CUMIITOMOB, HO U KYJIbTYPaJIbHO-MOP(OJIOTUIECKYIO
U T€HETUYECKYI0 OLIeHKY (KaK MUHUMYM C KCIIOJIb-
30BaHUEM TEPBUYHOTO GapKOAMHTA MO YYaCTKY
ITS1-5,8S5-ITS2) aBagioTca 6ojiee HaMLEeXHBIM UH-
CTPYMEHTOM pPaboThl GUTOCAHUTAPHON CIIyXKObI. Ta-
KO¥ TIO/IXOJ TIO3BOJISIET OTIPENIEIUTh BULOBOM COCTAB
c 60JbIIelN JOCTOBEPHOCTHIO, B PE3YJAbTaTe CHUXE-
HUS YacCTOTHI JIOKHOIIOJOXUTEJbHBIX U JOXHOOT-
pULIATENbHBIX PE3YJbTAaTOB IIPY BHISIBIEHUU IPr6GOB
aTOKOMILIEeKCa COM, UTO B JaJibHEHIIeM II0JIOXKU-
TEJIbHO CKa)KeTCs Ha DKCIIOPTHOM IIOTeHIuaige Pd.

organisms. Current requirements contain 435 (439)
positions, 124 of which are mycological objects. These
data are most likely related, on the one hand, to the
volumes of product exports: until 1998, soybeans were
not supplied to other countries (not recorded), the to-
tal volume of soybean exports from Russia amounted
to ~65 thousand tons (China, North Korea, the Philip-
pines and Uzbekistan), the volume of exports to China
amounted to 60 thousand tons (FAO). At the same time,
from the 1990s to the present, methods for identifying
pathogens, the number of specialists, and opportuni-
ties have greatly developed, which made it possible to
understand phytosanitary problems in more detail.
There are also other species on the territory of the
Russian Federation that are included in the quarantine
lists of importing countries; they are often not asso-
ciated with soybean plants. Thus, C. coccodes is widely
represented on potatoes, including in Primorsky Krai
(Yarmeeva, 202.3). Phoma exigua Desm. was also detected
on potato tubers in the Northwestern, Central, Volga, Si-
berian, Far Eastern and other districts (Gannibal, 2024).

CONCLUSION

The composition of soybean phytopathogens in the
Russian Federation includes at least 35 species taxa,
mainly belonging to the Ascomycota phylum, the
orders Hypocreales, Pleosporales, Glomerellales,
Diaporthales, Mycosphaerellales, as well as repre-
sentatives of the Oomycota phylum, the order Perono-
sporales and Pythiales. Fungi and fungus-like organ-
isms actively infect all parts of plants: leaves, causing
various spots (Septoria, Cercospora, Fusarium, Pereno-
spora, Phakopsora, Ascochyta), stems (Colletotrichum, Di-
aporthe, Fusarium, Sclerotinia), where necrosis and can-
kers form, secondary infection develops, the disease
spreads and leads to drying out; the basal parts of the
stem and the roots themselves (Fusarium, Rhizoctonia,
Pythiym, Corynespora, Cylindrocarpon), Often pathogens
damage seedlings and cause their death. Despite the
dry conditions of 2021, diseases caused by fungi ac-
tively developed during the growing season.

Many fungi can be transmitted by seed: Fusarium,
Diaporthe, Colletotrichum, Cercospora, Ascochyta Aspergil-
lum., Penicillium, Alternaria, Cladosporium, Epicoccum, My-
rothecium, Nigrospora, Sarocladium, Botrytis, Sclerotinia.

Despite the increase in soybean production vol-
umes and the growth of export potential, the presence
of quarantine objects in quarantine products may be-
come a limiting factor in trade interactions between
countries.

Phytosanitary monitoring and field surveys, in-
cluding identification of not only symptoms, but also
cultural morphological and genetic assessment, at least
using primary barcoding for the ITS1-5.8S-ITS2 region,
are a more reliable tool for the phytosanitary service.
This approach allows us to determine the species com-
position with greater reliability, as a result of reducing
the frequency of false positive and false negative results
in identifying fungal pathocomplex of soybean, which
will further have a positive impact on the export po-
tential of the Russian Federation. Data confirmed by
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[TonTBEpKAEHHbIE MOJIEKYISIPHBIMU METOLAMU JlaH-
Hble TO3BOJISIIOT CBOEBPEMEHHO BBISIBJISITH HOBBIE
¥ WHBA3WBHbBIE BUJIBI, & TAK)KE IIPOBOAUTH CUCTEMA-
TU3aLMI0 HAaKOMIJIEHHOTO MaTepualia, KOTOPbI MOXET
HYXXZATbCS B pekjaccuuKamuy BBUAY HEBEPHOM
TEePBUYHON UIeHTU(UKAIINY, 0COOEHHO GJIM3KOPO/I-
CTBEHHBIX BUJOB. Tak, B XxoZe o0cyiefOBaHNUN ObLIO
nokasaHo pacrpoctpaHenue C. incanum u C. lineola,
KOTOPBIE SBUJIUCH €IUHCTBEHHBIMY BUIAMU BO30Y-
JIUTENSIMU aHTPaKHO3a, BBISIBJIEHHBIMU IIPY aHaJIU3e
cocTaBa MUKPOMMIIETOB COEBBIX IToJieli B 2021 I. Takke
BIIEPBBIE HA TEPPUTOPUU CTPAHbI ObLIT 00HAPYKEH BU]I,
IpenBapuUTeIbHO OTIpeeNieHHbIN Kak D. cf: cucurbitae.

dopMupoBaHUEe PeruoHAJNbHBIX epeuHel hu-
TOITATOT'€HOB U COMYTCTBYOIEN MUKOMIIOPHI, BBISB-
JIEHHBIX B pe3yJibTaTe 06CIeIoBaHUM, TPEeNCTaBIIET
coboil BaXxkHyI0 3aflauy. Takoll mepeueHb SIBJISIETCS
MIEPBUYHBIM JOKYMEHTOM, HA OCHOBAaHUU KOTOPOTO
MOTYT GbITh IPOBEeHbI 60JIee TOUHBIE OIleHKa U aHa-
J13 GUTOCAHUTAPHOTO PUCKA. TaKOU MTOIX0] T03BOJIS-
€T He TOJIBKO OIIeHMBATh JUHAMUKY PACIIPOCTPAHEHUS
MUKOOMOTHI, HO ¥ CBOEBPEMEHHO pa3pabaTreIBaTh 3¢-
(beKTUBHBIE MEPBI KOHTPOJIS.

KapaHTWHHO-3HAYMUMble MTAaTOTeHbBI, BKIIUYEH-
HbIE B PerjJaMeHTUpPYIoIle epeuyHr CTPaH-UMIIOP-
TEPOB, O6BIIM HEOJHOKPATHO BBHISIBJIEHBI B IIOCEBAX
cou Ha TeppuTopuu PP B TeueHUeE TIOCIEIHUX TISTU
JieT. HeKoTOopble U3 HUX UMEeJIU CTaTyC OrPpaHUYeHHO
pacrpocTpaHeHHbIX ¥ BCTPEYAIUCH B OT/IEIbHBIX Pe-
TMOHAaX, HO MOJIYUYMJIN MIUPOKOE PACIIPOCTPAaHEHHUE.
OTnenbHBbIE BULBI IBJISIOTCS OCHOBHBIMU KOMIIOHEH-
TaM¥ IaTOT€HHOI'0 KOMILJIEKCa COU, X apeaJsl HaTlps-
MYI0 CBSI3aH C paclIMpeHueM IJIONaAei BO3LeIbIBa-
HUS 3TOU KYJIbTYPHL.

TakuM 06pa3oM, CyIeCTBYET MOTEHIINATbHBIN
PUCK, CBSI3aHHBIA C pacIIMpPeHUEM IKCIIOPTA, 0CO-
6eHHO 110 HalpaBJIEHUI0 CEMEHOBOJCTBA, BBULY
IMXPOKOTO PacIpoOCTPaHEHUs MTAaTOTEHOB COU, KO-
TOpPBIE€ MOTYT OBITH BBISIBJIEHBI B ITOJKAaPAHTUHHOMN
MIPOAYKIIUU, — U 3TO, KaK CJIeICTBUE, MOXKET IIPUBE-
CTY K OTPAaHUYUTEIBHBIM MePaM CO CTOPOHBI CTPaH-
UMIIOPTEPOB.

Bnaeodapnocmes. ABTOD BbIpaXkaeT 6jaromap-
HOCTb 3aB. Jab. mukojoruu NJL ¢T'BY «BHUNKP»
A. B. KaMUYeHKOBY 3a MOMOIIb B 0TO0PE 06pasIioB,
a Tak)Ke 3a IpenocTaBieHne hoTorpadruy KOHUIUN
C. kikuchii v xynbTyp D. phaseolorum wi D. longicolla. AB-
TOp 6JIarOIapUT PELIEH3EHTOB U PELAaKTOPOB 3a KPO-
TOTJVBBIA TPYZ, ¥ pabOTY 10 YIIyUIIIeHUIO CTaThU.

HayuyHoe rccieoBaHMeE BBINTOJHEHO B paMKax
rocyLapCTBeHHOro 3afanud, per. Ne ETYICY HUOKTP
223011600042-7.
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molecular methods allow for the timely identification of
new and invasive species, as well as the systematization
of accumulated material that may need to be reclassi-
fied due to incorrect primary identification, especially
closely related species. Thus, during the surveys, the
spread of C. incanum and C. lineola was shown, which
were the only species of anthracnose pathogens identi-
fied during the analysis of the composition of micromy-
cetes in soybean fields in 2021. Also, for the first time
in the country, a species was discovered, preliminarily
identified as D. ¢f. cucurbitae.

Formation of regional lists of phytopathogens and
associated mycoflora identified as a result of surveys is
an important task. Such a list is a primary document
on the basis of which a more accurate assessment and
analysis of phytosanitary risk can be carried out. This
approach allows not only to assess the dynamics of the
spread of mycobiota, but also to develop effective con-
trol measures in a timely manner.

Quarantine-significant pathogens included
in the regulatory lists of importing countries have
been repeatedly identified in soybean crops in the
Russian Federation over the past five years. Some of
them had the status of limited distribution and were
found in certain regions, but have become wide-
spread. Certain species are the main components of
the soybean pathogenic complex, their range is di-
rectly related to the expansion of the cultivation area
of this crop.

Thus, there is a potential risk associated with the
expansion of exports, especially in the seed sector, due
to the widespread distribution of soybean pathogens
that may be detected in quarantine products and, as a
result, may lead to restrictive measures on the part of
importing countries.
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