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Jlng opopyaeHHS 08I0KKH HCIIONB30BaHEl XpaHAmueca B [epGapun LEP (BM3P) akBapensHbIe PUCYHKH KYIBTYP
rpudOB, KOTOpPEIe GBUIH IoAroToBIeHE! Al Pafimio ama nyonukanns B MoHorpaduu «I'pudsl pona @yzapuym» (1950).
AKBapeNnbHEIE PHCYHKH HCIIOTHEHE! XynoxHHIaMu O. Hcaepoii (B 1930-1931 1) 1 T.H. IITBuHAT (1932 1). CoXpaHHBOIHECA
B ['epGapun LEP 37 pucyHkoB rpuGoB Fusarium B damkax [letpu u 80 — B mpoSupKax He GBLTH IOMENIEHE B MOHOTpa(Hro.
HaxoxeHHe onyOIHKOBAHHEIX 24 IBETHBIX H 79 4epHO-0EIBIX PHCYHKOB IPHOOB B IPOOHPKAX HEU3BECTHO.

K cratee T.}O. TarkaeBotii (cTp. 60-77).

The cover design is based on the watercolor drawings of fungal cultures stored in the LEP Herbarium (VIZR). which
were prepared by A.I. Raillo for publication in the monograph «Fungi of the genus Fusarium» (1950). The watercolor
drawings were made by the artists O. Isaeva (in 1930-1931) and T.N. Shvindt (1932). The surviving in the LEP Herbarium
37 drawings of Fusarium fungi in Pefri dishes and 80 in test tubes were not included in the monograph. The location of the
published 24 color and 79 black-and-white drawings of cultures in test tubes is unknown.

To the article by T.Yu. Gagkaeva (p. 60-77).
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Honnomexcmoswiii 0030p

BKJIAJI POCCUMCKHX U COBETCKHUX YUYEHBIX
B TAKCOHOMMIO I'PUBOB POJA FUSARIUM

T.IO. I'arkaeBa*

Bcepoccuiickuii nayuno-ucciedoeamenvcxuu uncmumym 3awumol pacmenuti, Canxkm-Ilemepoype
*omeemcmeenHwlill 3a nepenucky, e-mail: t.gagkaeva@mail.ru

B nanHoM 0030pe mpexacraBieHa uH(pOpMAIMs 00 HCCIENOBATENsX, UMEIOIINX POCCHHCKOE MPOUCXOMKACHHE M
BHECLIMX CYIECTBEHHBIH BKJIaJl B TAKCOHOMHUIO IPUOOB Fusarium — Te€X, KTO OIMcajl HOBbIE BUBI WIIM CIOCOOCTBOBAI X
KJIaccH(UKaIMU U BOILEJ B CIIUCOK aBTOPOB TAKCOHOB JIAHHOTO poyia. YueHble, padoTaBIINE B IIPEKHHUE BEKa, HE BIIaJIE)IN
COBPEMECHHBIMU METOJJaMU, HO 06.1'13}13.]11/1 FJ'Iy6OKI/IMI/l Hay4YHbIMHU BO33PCHUAMU, U UX HpO(beCCl/IOHaJ'H)HaH KOMIIETCHTHOCTb
chopmupoBana MI00ATU3UPYIONIYI0 OCHOBY JJIsi TAKCOHOMHUYECKUX MOCTHKCHHN B MHUKOJIIOTHH B HACTOSIIEEC BPEMS.
OtMmevaercs IEHHOCTb OCTABJICHHOTO MMH HACJICAWA, BKIIOYAIOMICTO NPUHOWUIBI U METOJAbI UCCICAOBAaHMs, MMCUATHBIC
paboThl, coTHH TepOapHbIX 00pa3uoB. CoBpeMeHHasi TAKCOHOMUsI I'pHOOB pona Fusarium npencraBisier co0oil cuHTes3
HHGPOPMAIIUH, TTOTYYCHHON MPEANICCTBYIOIMMI YICHBIMA Ha OCHOBE aHalin3a MOPGOMETPUUECKOTO pasHOOOpasus, U
HOBBIX JJAHHBIX, MOJYYEHHBIX C UCIIOJIH30BAHUEM (PHIOTCHETHUECKOTO aHaJIM3a MYJIBTHIOKYCHBIX MOCIICI0BATEIIBHOCTEH
JHK. B pesynsrare, kinaccudukamus rpuboB pona Fusarium mnepexuBaeT 3Tan OypHOrO pa3BHUTHS, HIET aKTUBHOE
OIIMCaHHUE€ HOBBIX (l)l/IﬂOFeHeTI/llleCKI/IX BUAOB U, XOTA MHOT'ME€ PAHCC BBIABJICHHBIC TAKCOHBI YTPATUJIN JICTUTUMHOCTD, 3TO
HE CHM)KACT LICHHOCTb l/IHq)OpMaLII/II/I, HOﬂy‘leHHOﬁ Ha Ha4yaJIbHbIX JTariaX CTaHOBJIICHHUA Knaccmbnxaunn IlaHHOﬂ rpyHnIibl
rpu6oB. HecMoTpst Ha OOIIMPHYIO TAKCOHOMUUECKYIO paboTy 110 rpubam pona Fusarium, pazHooOpasue U CTPyKTypa pojia
BCE €Il[€ OCTAIOTCS C1a00 U3YUEHHBIMH, & O PACIPOCTPAHEHUH, OMOJIOTUH M TeHETHKE TTOIaBIISIONIET0 OOJIBIIMHCTBA BUIOB
MU3BCCTHO HEMHOI'O, HEB3MPasd Ha XOPOILIO U3BCCTHYIO BAX)KHYIO POJIb 3TUX OPraHU3MOB B IIPUPOJIC. CDopMaano OIIMCaHHBIC
TaKCOHBI Fusarium NPeACTaBISIIOT JIUIIb HE3HAYUTEIbHYIO J0JII0 ITPEAIO0IaraeMoro BUI0BOT0 pa3Hoo0pasus, 1 Oyayiue
HCCIIC/IOBAHMS TTO3BOJIAT 3HAYUTENILHO PACIIUPUTH MPEACTABICHUS O OHOpa3zHOOOpa3wu TPHOOB, MX JKOJOTHMYCCKUX

(l)yHKIJ,I/ISIX 1 BPEIOHOCHOCTU IJIA CEIbCKOX03SIMCTBEHHBIX KYJBTYP.

KaioueBrnle ciioBa: HUCTOPUS HAYKU, KJIaCCI/I(I)I/IKaIII/IH, MUKOJIOTUS, HAYYHOC 3HAHUC, TPEEMCTBCHHOCTDb

Hocmynuna 6 pedakyuro: 12.04.2025

Hcropus knaccudukaumu rpudboB poxa Fusarium cBsi3ana
C IOIIBITKAMU HCCIIeIOBaTelIeil CO3AaTh YIOOHYIO U JIOTUYHYIO
CHCTEMY, OTPaXKAIOIIYIO POICTBEHHBIE CBSI3H MEX/Y TaKCOHA-
MH, YCTAaHOBHUTH M OITMCATh WX pa3HooOpasue u cpoiicTBa. B
JTAHHOM 0030pe XOTeI0Ch Obl HOMYEPKHYTH POJIb POCCHHCKUX
(coBerckux) uccienoBareliei, BHECIINX 3HAYNTEIbHBIN BKIIA/T
B KJ1acCH(MKaLHUIO 3TOH rpynnsl rpu6oB. VX paboTsl criocoo-
CTBOBAJIM PA3BUTHIO MUKOJIOTMU U ITPUBENIU K OMHMCAHHIO HO-
BBIX BUIOB Fusarium — 3TOW MOTMMOP(HHON U CIOKHON JUIst
W3Y4eHUsl TPYIIIbI IPUOOB.

N nauare cnenyer c LllepbaxkoBa Koncrantuna JImu-
TpueBuua (Sherbakoff Constantine Demetry, [1878-1965],
aMEPHUKaHCKOTO HCCIIEIOBATENs PYCCKOTO HPOUCXOXKACHHS,
OIIHOTO M3 MEPBBIX AKTHBHO BKJIIOYMBIIMXCS B HM3y4EHHE
(dy3apueBsix rpudos (puc. 1). B 1901 rogy Ilep6akor K.JI.
OKOHYMJI XEepPCOHCKOE 3eMCKOE CeIbCKOXO3IHCTBEHHOE YYH-
mumie, pabdoran necHukoM mox C.-IlerepOyprom, a B 1907
rony npuexan B CIIIA (mo ero aBroonorpaduu, HalMCaHHOU
B CIIA). Tam OH mosy4mi1 CTETIeHb KaH(uaTa HayK 110 11aTo-
JIOTHU pacTeHHUH U Mpojosnkuil padbory B KopHeruibckoM yHU-
Bepcurerte. Lllepoaxos K./I. ormyonukoBan kaury «®y3apro3s
kaprodens» (Sherbakoff, 1915), rne ouens moapoOHO omucal,
3apucoBall U IPUBEN LBETHBIE (hoTorpaduu 57 BUIOB rpuOOB
Fusarium u ux 24 BapuanrtoB. U x0T NPUHATO CUUTATh, YTO
6a30BO1 TAKCOHOMUUYECKOM CHCTEMOM I'PHOOB 3TOTO poOJia CITy-
KHUT paboTta Hemeukux mukonoroB (Wollenweber, Reinking,

Hpunama k neuamu: 14.07.2025

1935), Ho nojaua nHGOPMALIUK, CTUIIb ONKCAHKsI TPHOOB, pH-
cyHku U (ororpaduu, onyonukoanusie K./, [{epOakoBsim,
SIBHO OBLIM HCIIOJBb30BaHbl KaK OPHEHTHDP B Ooyiee MO3IHUX
myOJaMKalMax APYTUX aBTOPOB, BIUIOTH /0 COBPEMEHHBIX.
CHnmcoK HMCIONb3yeMOH JINTEpaTyphl B KHAIE€ COCTaBHI B TO
BpeMsi BCero 15 HCTOUYHUKOB.

C 1914 1o 1920 rr. K. /1. lllep6akoB paboran Ha DKcnepu-
MEHTaIBHON cTaHIuu Bo Prnopune, uzydas OOJE€3HU LUTPY-
COBBIX, 3aT€M CTaJl pyKoBoauTeneM JlemapraMmeHTa 3amiuThl
pacTeHH CeNbCKOXO03SIICTBEHHON SKCIIEPUMEHTAILHON CTaH-
uuK YHuBepcurera TeHHECCH. YIUBISIET IIMPOTa UHTEPECOB
U yCHEIHOCTb MCCIIEIOBAHUN 3TOTO BEJIMKOTO aMEPUKAHCKOTO
¢uronarosiora pycckoro npoucxoxzaenus. Kpome 3abonesa-
HUH KapTodens ¢y3aprHo3HOH 3THOIOTHH, OH H3ydal 0ojes-
HU TIIECHUIBI, KyKYpy3bl, XJIOMYaTHHKa, TOMAaTOB; BIIEPBbIE
BBIABMII BO30Oyautenst ¢utodhTopo3a TOMATOB, ONMCAHHOTO
kak Phytophthora terrestris Sherb. (1917) = Phytophthora
nicotianae Breda de Haan (1896); BriepBble yCTaHOBHII 11aTO-
TeHHOCTh rpuba Verticillium albo-artrum Reinke & Berthold,
BBI3BIBAIONIEr0 3a00JieBaHME XJIOMYAaTHUKA, KOTOPOE paHee
npuHUMaK 3a (y3apHo3 H3-3a CXOXKECTH CHMIITOMOB; €ro
YCTOHYMBBIE K CTEONIEBOI prKaBYMHE JIMHUM MIISHUIB ObLIN
UCIIONIb30BaHbl B CEJIEKIMOHHBIX IIPOrpaMMax; IpOJIBUrall
OMOJIOTNYECKUil METO/I TTOJABJICHUS IIOUBSHHBIX MATOTCHOB U
BBISIBUJI MHOTO HOBOT'O ITPH W3YYEHUH HEMATOIHBIX OOJie3Hel
pacrtenuii (Reed, 1968).

© T'arkaea T.}O. Ctarbst OTKpHITOTO JI0CTyNa, IIyOnuKyemas BcepoccuiicKuM MHCTUTYTOM 3allUThl paCTeHUIH
(Canxr-IletepOypr) u pactnpoctpansemas Ha ycnoBusx Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/).
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PLATE 11 - FUSARIA OF POTATOES
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Pucynok 1. (1) lllep6axoB Koncrantun JIMutpueBud;
(2) Sherbakoft, 1915. Obnoxxka kHuru u Tadauua ¢ pororpadusiMu Kyastyp rpubos, crp. 198

Figure 1. (1) Sherbakoff Constantine Demetry;
(2) Sherbakoff, 1915. The cover of book and table with the photographs of cultures of Fusarium spp., p. 198

Ha caiite MycoBank omy6iukoBaHo 66 TAKCOHOMHYECKUX
€IMHUI], B aBTOPCTBE KOTOPBIX BcTpedaercs ums Sherbakoff
(Sherb.). ITpu Bceit mmpote ero nmpodeccHoHaIbHBIX HHTEpE-
COB, OH /IO KOHIIa CBOEH JKM3HU aKTUBHO 3aHMMAJICS KJIacCH-
(ukarei rpudos poxa Fusarium. lep6axos K. . mpoBommia
COBMECTHBIE NCCIIEJOBAHMUS C KPYITHEHIIINM HEMELIKUM CHCTE-
marukoM H.W. Wollenweber. B Tom uncie, onu yuactBoBanu
B paboTe 1nepBoii KoH(pEepeHIUH 110 TpudaM Fusarium, KoTopas
OpLta IpoBeneHa B aBrycre 1924 r. B YHuBepcutere Bruckon-
cun (CIA) (Wollenweber et al., 1925). Onmpasice Ha Hako-
IUIEHHBI MaTepHal, 3TOT TaJaHTIMBBIN yueHsId omucan 19
HOBBIX BHJIOB, CPE/IM HUX MPEXIE BCEro CIeyeT Ha3BaTh Ta-
KHe IPOKO U3BECTHBIE TPUOHI, KaK F. sporotrichioides Sherb.,
F. arthrosporioides Sherb., F. bullatum Sherb. u F. tumidum
Sherb. Koncrantun [Imutpueuy lllepOakoB BbIIEIHI TpU
ceknuu pona Fusarium: Arthrosporiella Sherb. (1915), a Tak-
ke Liseola u Spicarioides Wollenweber, Sherbakoff, Reinking,
Johann et Bailey (1925) B coaBTopcTBe.

AuyeBcknii Aptyp AprtypoBuu [1863—-1932] omun wu3
nepBeix B Poccum mccnenoBareneil 3aHMICA M3yYEHHEM BH-
JIOBOTO pa3zHooOpa3usi (UTOMATOTCHHBIX TPUOOB, B TOM YHC-
ne u pona Fusarium (puc. 2). SlueBckuii A.A. npoucxonui u3
JBOPSHCKOro pofa [onunbIHbEIX, ponuics B [karckoM yesne
Cmonenckoit rydepanu (Pamsuk, 2013). [ToryunB momamraee
oOpazoBaHue, nanbHelIIee o0yueHne oH npoxoann B 1IBeit-
LapyH, IJe CIyIIai JISKIUU py akaaemun B JlozanHe (Ternepb
— VYauBepcurer) u B bepHckom YHHBepcHTETE HAa €CTECTBEH-
HoM (pakynbrere. [Toceman TakKe JIEKIUH B YHUBEPCUTETAX
I'epmanuu u @pannuu. Pabotan 3a rpaHuieii moa pyKOBOJ-
CTBOM ImBeHIiapckoro yuexoro OmBapma Dumiepa (Eduard
Fischer, 1861-1939), 6oranuka n mukonora. Jlo 1895 roma on
s B lIBeinapun, 3atem BepHyncs B Poccuro, tae ¢ 1896

roza Hadai paborars B CaHkT-IleTepOyprckom GoTaHIMUECKOM
cany.

C XU3HBIO U AEATENbHOCTEIO mpodeccopa A.A. SdeBcko-
TO CBA3aHO Pa3sBUTUEC MUKOJIOTHUU U q)HTOHaTOJ'IOFI/II/I B Poccun.
ApTtyp ApTypoBHWY MOJOXKHJI HA4Yallo HW3YYCHUIO OOIe3HEH
pacteHni, MUKO(GIOPUCTHYECKUM HCCIICIOBAHUSIM, BBISBIIC-
HUIO MTaTOT€HOB ¥ c1Ioco00B 00phOBI ¢ HUMH. [1o HHHUIIMATHBE
A.A. Sugesckoro B 1907 roxy I'maBupiM Yrpasnennem MuHH-
crepcTBa 3emienenus B Cankr-IlerepOypre Obuta yTBEpIKIe-
Ha HoBas J1abopaTopus, NoITyYuBIIas opuIaIbHOE Ha3BaHHE
«bropo mo Mukonoruu u ¢duronaronoruny». B 1924 r., B cBs-
31 ¢ 35-IeTHUM [00HMIIeeM Hay4YHOH JESTENbHOCTH Y4EHOro,
Bropo 1mo MUKOIIOTHH ¥ (PUTOMATONOTHH OBIIIO TIPe0Opa3oBaHO
B JlabopaTopuio Mo MHKOJIOTHUHM M (PUTOMATONIOIMU WM. IPO-
¢eccopa A.A. Suesckoro. B 1929 roxy Jlaboparopus Bomuia
B COCTaB CO3/[aHHOT'O TOTna ke Bcecoro3Horo mHCTUTYyTA 3a-
LIUTHl PACTEHUH, a PyKOBOJCTBO €0 BO3IVIABMIJI YYCHUK A.A.
SdeBckoro — HaymoB Hukomait AnexcanapoBud.

IIpenaHHOCTh HayKe W YBJIEUEHHOCTh OBLIM XapaKTEepPHBI
st A. A. SI4eBCKOTo; OH yMell 3aKedb MHTEPEC K PEIICHHIO
HCCIIEIOBATENILCKUX 3a/1ad paboraromux ¢ HUM komier. Ilo
BOCIIOMHUHAHUSIM €r0 COTPYAHUKOB, APTYp ApTypOBHY TOp-
JJICS TIPHOPUTETOM J1abOpaTopnH, OCBOMBILEH METOANKY BbI-
JIeTICHUs] TPUOOB B YUCTYIO KyJIBTYpy. IMEHHO 1pu Hem Oblia
3aJI0’KeHa NepBast KOJUIEKIHs rpudoB pona Fusarium B Poccun
(Imutpues, 2013).

Aptyp ApTypoBHY SI4eBCKUI BEIIBIII U OIIPEAETHI 3HAUHU-
TeJIhHOE KOJTMYECTBO HOBBIX BUIOB. Ha caitre MycoBank Haii-
JeHo 761 Ha3BaHME TAKCOHOB PAa3IMYHOTO YPOBHS, ONTMCAHHBIX
A.A. SlueBckuM. B 1912 romy oH omucan yeTblpe BHA poja
Fusarium: F. neglectum Jacz. Ha Kykypy3e u3 IlontaBsl (cuH.
F. sambucinum s. lato), F. palczewskii Jacz. Ha KOIIOCBSIX PXKH,
koTopele cobpan Ha [lanmsHem Boctoke IlamsueBckmii H.A.,
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A. A. SYEBCKH

OCHOBbBI MUKONOTNUH

Tlockepioe usyanvie, nox pefakuel H. A. Haymosa

TOCYAAPCTBEHHOE H3AATEN
MOCKBA

2

Pucynok 2. (1) Sueckuit Aptyp Apryposud; (2) SueBckuit A.A., 1933. O610XKa ¥ TUTYIBHBIN IUCT KHATH
Figure 2. (1) Arthur Arturovich Jaczewski; (2) Jaczewski A.A., 1933. The cover and title page of book

F secalis Jacz. (cun. F. nivale Ces. ex Berl. & Voglino 1886)
(Jaczewski, 1912). Yerseptslit Bun [F. pseudoheterosporum
Jacz. (cun. F. avenaceum (Fr.) Sacc)] BbIIeneH U3 KOJIOCHEB
neHns abuccunckoit (Triticum abyssinicum Vavilov), co-
Opannbix BaunoseiM H.U. B 1928 rony B Kpacromapckom
kpae (I'ynmbkeBHUcknil paiion). Heorumn sToro Buga XpaHurcs
B I'epOapuu LEP nmaboparopun MUKOIOTHUH ¥ (pUTOMATONIOTHH
Bcepoccniickoro nHCTUTYTA 3a1IUThHI pactenuit (B13P).

JIyisi MHKOJIOTOB TOTO BpEMEHH OBUIO XapaKTEpPHO OIH-
CaHME HOBBIX BHIOB M MX HaUMECHOBAaHHE B COOTBETCTBHUH C
Ha3BaHUEM PACTEHHs, U3 KOTOPOTO 3TOT I'prO OB BEIJEICH.
Crnenys stomy, B 1912 romy 61 omuican Bun F. orobanches
Jacz. n3 OonpHBIX pacteHuid 3apasuxu (Orobanche sp.), co-
Opannbix B CaparoBckoil obmactu. B tom xe 1912 . A.A.
SlueBckuit ommcan F. trifolii Jacz. (cun. F. oxysporum var.
trifolii (Jacz.) Raillo, F. oxysporum f.sp. trifolii (Jacz.) Bilai).
YacTo onmcaHue HOBBIX BHJIOB OBUIO CTOJIb CKYAHBIM, YTO B

HacTosiIee BpeMs OONBIIMHCTBO BUIOBBIX HA3BaHWH 0003Ha-
YalOT WM HEJIETUTUMHBIMH, I CHHOHUMaMH. CeroHs Mox-
HO TOJBKO YOUBHUTHCS MUHUMAJILHOMY 00BEMY MH(OpMALUH,
KOTOPBIN MPUBOAMIICS IIPU ONHCAaHUK HOBOTO BU/A, HALIPUMED,
F. orobanches (puc. 3).

Opnako A.A. flueBckuil O4€HBb XOPOLIO MOHUMAJ Orpa-
HUYEHHOCTh TaKoro moxaxozaa u nucai B 1913 roay: «... mo-
Ka3aHo, YTO OIpeieeHHe BUIOB 3TOro poxa [Fusarium) He
MOXXET OBITh OCHOBAHO TOJBKO Ha M3yYCHHH KYJIBTYpPaJIbHBIX
0COOEHHOCTEH 1 4TO BHIBI, OIPEIICIICHHBIE MTPEALIECTBYOIIH-
MH aBTOPaMH, SIBJISIFOTCS B KOHEYHOM HTOTE BCETO JIMIIb HC-
KyCCTBEHHBIMH T'PYIIIaMH, BKIIOYAIOMINMHI HEKOTOPOE KOJH-
YEeCTBO TUIIOB, 3a4acTyl0 BecbMa IeTeporeHHbIX» (Jaszewski,
1913). IIpucranproe BHUManue mpod. A.A. fAdeBckuit yme-
JISUT BOIIpOCaM BU1000pa3oBaHus U (pritoreHny rpuooB, B TOM
YHcie OMyOIMKOBall OUYeHb MHTepecHyto padoty «K ¢uiore-
HeTHKe TpudoB» (SAdeBckuii, 1927), KOTOPYIO MOKHO OTHECTH

Bp 1904 Tomy, Cay®amiii Bb Yupasaenin ocyrapersensbixs Mny-

mecrss Bb Capatosh, I.' /. Heanoscrid pocrasuad Mb  00pasisl
3apasuxm, MODAKEHHON KAKUMB-TO HAPASUTOMD. Bb smux® 00pasnaxs ObIa
Haiizena Goraro-passbreiennas, e3npbrHas IPpUOHANA, NPOCTHDAOMAACH IO
BeeMy pacTeHil M mpudungiomas ero modypbmie. B H*EROTOPHX% MbCeTaxh
Ha NOBEPXHOCTH TKaHeil, 5Ta TIpubHMNA 06pa3yerTt MaJeHbRIA, BBIIYRIbIA
NOAYMeYRH, Ha KOTOPHXD OTIBIATCA 003IBBTHHSA, c_epnoBmLHHﬂ,‘npo;m-
TOBATHSA CHOPH, CHAOKEHHHS OJHOH Iomepedoil meperopogkoii. Ilo ommcan-
HEIMB TPU3HAKAMDB HTOTH rpnﬁom npencmsmem c06010 HOBHIH BHID H3D
orwbia Fungi Imperfecti, rpymst [ ugbomuuemoss (Hyphomy-
ceteae) m HasBaEb MEOW Fusarium orobawnches Jacs. BechMa B03-
MO¥HO, 4T0 Ipubokd I. MussOepzepa TakKe NPUHALIEKUTD KB OTOMY
BOLY, Takb Kakb HapTﬂHav.HOBpeﬂG}IeHiﬂ,' CyJId 10 oqn.canjlo, OJLHHH\,H'.OB&.,F :

Pucynoxk 3. Onucanue HoBoro Buna Fusarium orobanches (Sluesckwmii, 1912)

Figure 3. Description of a new species Fusarium orobanches (Jaczewski, 1912)
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K OJHOM M3 IEpPBBIX IMyONUKALMA Ha 3Ty CTOJIb aKTyaIbHYIO
B HacTosimee BpeMmsa TeMy. B 1933 roxgy, yxe mocne cMeptu
A.A. SlueBcKoro, KOTOPBIN A0 MOCIEAHETO THS )KU3HU BHOCHUI
TIPAaBKHU B KOPPEKTYPY, BBIIIEN 00Ib110i1 TpyR «OCHOBBI MUKO-
norum» (SueBckuii, 1933). B Hell 00001IeHBI N3BECTHBIC HA
TOT MOMEHT 3HaHHS ¥ METOJBI pabOTHI C TpUOAMU, MHOTHE W3
KOTOPBIX aKTyaJIbHBI JI0 CHX IOP.

SlueBckuii A.A. ObUT BOBIICUCH B HM3yYEHHE NPOOIEMBI
(hyzaprosa 3epHa — 3a001€BaHMsI, KOTOPOE TOTIA OBUIO Ype3-
BBbIUAliHO pacnpocTpaHeHo Ha JlansHeM BocToke. B 1o Bpems
Goranuk, yuéHslii-necananii u3 FOxHO-Yccypuiickoro kpas
HanpueBcknii. Hukosait Ajexcanaposuu [1862-1909]

TV,
= AT “

2 ////{? BOJB3HU =
KY.ILTYPHBIXD 3IAKOBD

FOUTE

HOXXHO-YCCYPIHCKATO KPAA.

H. A. TIAJIBUEBCKATO./

C-IETEPBYPI'D.
Tusorpapia Torspumecrsa ,O6ecrsonnax Nonn*, Bossinax

nonyuuna B 1888 rony 3amaHue uccnenoBarb NPUYMHBI Macco-
BOTO OTpaBJEHU JIoned U ®UBOTHHIX Ha JlanmsHeM BocTtoke,
BEI3BAHHOTO YIOTPEOJICHUEM 3epHA, TaK HA3BIBAEMOTO «ITbsI-
HoOrO Xyeba» (puc. 4). B TedeHme roga oH MOCETHII MHOTHE
3eMJICICITFICCKUE paiioHbl [IpuMophs, coOpan oOmIMpHBIH
repOapHBIil MaTepuan XJICOHBIX 3JIAKOB, W, B OTCYTCTBHE
MHUKOJIOTHIECKOTO 00pa30BaHMs, 0OpaTHIICS 3a TIOMOIIBIO K
Boponnny Muxanay Cremanosuuy [1838-1903] — pyc-
CKOMY OOTaHHKY, aBTOPUTETHOMY YYCHOMY B 00JAaCTH ajbro-
JIOTHH ¥ MUKOJIOTHH, paboTasmemMy B CankT-IleTepOyprckom
YHUBEPCUTETE.

4%

e

Hogaasecras yauns, x. 3 39,

1891

R

Pucynok 4. (1) [NansueBckuit Hukonait AnexcannpoBud;
(2) NanpueBckuit H.A., 1891. TUTynbHBIH TUCT KHATH U TaONHIIA C WILTIOCTPAIHSIMA

Figure 4. (1) Palchevsky Nikolay Alexandrovich; (2) Palchevsky N.A., 1891.The title page of book and table with the drawings

Boponun M.C., npoBens aHaau3 IpHUCIAHHOIO €My pac-
TUTEJIBHOIO Marepuaa, IPeaIIooKWI, YTO IPUINHON «IIbsi-
Horo xyeba» Boictynaer rpud F. roseum Link ¢ cymuaroit
cragueit Gibberella saubinetii (Durieu & Mont.) Sacc. (co-
BpeMeHHOe Ha3BaHue F. graminearum Schwabe ¢ cymuaroit
cragueil G. zeae (Schwein.) Petch) (Boponun, 1890-1892).
B paneneitmem ITansueBckuit H.A. Hanucan kHury, koropas
Beiuia B [lerepOypre B 1891 rony nmox HazBanunem «bornesnn
KyIbTYpHBIX 31aKk0B IOxHO-Yecypuiickoro kpas», B KOTOPOR
NOAPOOHO OmNKCaHbl 3a00JIEBaHUS U NIPUBEJICHBl YHUKAJIbHbIE
PHCYHKH CHMIITOMOB M MUKPOCTPYKTYD BBISIBICHHBIX I'pHOOB
(IMTampaeBckwmit, 1891).

Uepe3 Hekoropoe Bpems, M.C. BopoHuH mnpeanoxun
A.A. SlueBcKOMY NPOJOIDKUTH W3yUEHUE NPOOJIEMBI «IIbSHO-
ro xieba» (SueBckuii, 1904), a TOT B cBOIO 04Yepeb MOPYIHIT
uccnenoBanus csoeMy yueHuky HaymoBy Hukosar Agek-
canapoBuyay [1888—1959] (puc. 5). Haymos H.A. B 1910 .
MOCJI€ OKOHYAHUSI YHUBEPCUTETA NOCTYUI IPAKTUKAHTOM Ha
paboty B Bropo o Mukonoruu 1 GUTONATONIOTUH, OPraHH30-
BaHHOM M PyKOBOIUMBIM npod. A.A. SJ4yeBckum, ¢ 1912 . — B
KaueCTBE aCCUCTEHTA, 3aTeM ¢ 1917 r. — yueHoro cnenuanucra
(HoBotenbHoBa, [Tornaituyk, 2000). B 1912 r. Haymos H.A.
0bUT KOMaHTUpoBaH Ha JlanpHuil Boctok A.A. SdeBckuM mo
npocede JlenmapramenTa 3eMilelIeNus, €To MOAPOOHBIE UCCile-
JoBaHMsl m3noxkeHsl B kHUre «[IbstHbId xne0. Habmromenus
HaJl HECKOJIBKUMH Buaamu p. Fusariumy» (Haymos, 1916). B

KHHT€ CTOJIb JICTATBHO, apTYMEHTHPOBAHO U NMPO(eCCHOHAb-
HO YECTHO OIMCAHBl pa3HbIe acIEeKThl ATOW NMPOOIEMBbI, 4TO
OHa JI0 CHX IOp YMTAETCSI C MHTEPECOM M I0Jb30i. B mpe-
nucinoBun sTod kuuru HaymoB H.A. Hamucan: «[7aBHBIM
WHUIIMATOPOM HccieqoBanus Obut 3aBemyromuii bropo A.A.
SlueBckHii; TOCTOSTHHO TOJIB3YSICh €TO COACHCTBUEM, 51 CUUTAIO
ce0st 04eHb 00sI3aHHBIM U TIPOILY TIIyOOKOyBaxkaeMoro ApTy-
pa ApTypoBHYA IPUHATH MOKO MOYTHTEIBHYIO TPU3HATEIH-
HOCTh». Heckonbko 00pa3noB KOJIOChEB ¢ cUMIITOMaMu (y3a-
puo3sa, coopannsix [anmsaeBckim H.A. u HaymoBeiM H.A. Ha
Hansaem Bocrtoke, xpansres B ['epbapun LEP 1aboparopun
MUKOJIOTHH U ¢uromnaroiorur BU3P.

Ipodeccop Haymor H.A. B Teuenue 19 ner (1935-1954
rofsl) OBl PyKOBOJHTENIEM JIAOOPAaTOPHU MHUKOJIOTHU U (H-
tonarosorun BU3P u Bcsuyecku mnopnepikuBan H3ydeHUE
(y3apno30B pacteHuil U Qy3apueBbIX IpUOOB, KOTOPOE IPO-
JOJDKAETCSL M 110 CeTonHSIIHUN NeHb. [Ipobnema ¢y3apnosa
3epHOBBIX JI0 CHX ITOp akTyanbHa Ha JlansHeM BocToke 1 mpo-
JIOJDKAET OCTaBaThCs B chepe BHUMAHMS COTPYIHHUKOB JIa00-
paropuu (Gagkaeva et al., 2021).

B 1929 . A A. flueBckUM BMECTE€ CO CBOUMH YYEHU-
kamMu u3 Apmenun bBadasin Apmasupom AOraposuvem
[1903-1989] u TerepeBnukoBoii-badasin /lapbeii Hukouia-
eBHOIT [1904—1988] onucan F. buharicum Jacz. Ex Babajan
& Teterevn.-Babajan, BBIIEICHHBIA W3 THHUIOMIUX CTEONCH
xnomyarauka Ha rore CCCP (VY30ekucran u TypKMEHHUCTaH).
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Pucynok 5. (1) HaymoB Huxonait Anekcanaposnd; (2) Haymos H.A., 1916. O610kka KHUTH ¥ pUCYHKH Taom. 11
Figure 5. (1) Naumov Nikolay Alexandrovich; (2) Naumov N.A., 1916. Book cover and drawings table 11

Terepesuukosa [I.H., cnenuanuct-GpuUTONATONON, OKOHYHIIA
JleHUHTpaACKUii CENbCKOX03SIMCTBEHHBIN HHCTUTYT U B 1929 1
nepeexana B EpeBaH, rjae mpomoinkuiia MCCIEIOBAaHHUS BMe-
cTe co cBouM MyxeMm babasHom A.A. (puc. 6). OHa OBICTPO
OBIIaJIeTIa apMSHCKUM S3BIKOM M yxke ¢ 1933 rona unurana Ha
HEM JIEKLIUHU CTYACHTAM, ITOITOTOBHB HAYYHYIO CMEHY CIELH-
AJMCTOB B 00JaCTH (PUTOMATONIOTHHU U 3AIUTHI PACTCHUI Ap-
MeHuH. J{J1s BBISBICHHS M MISHTU(QHUKAMKM BHJA NaTOreHa,
BBI3BIBAIOIIETO THIJIN CTEONIeH XJIOMYaTHUKA, UCCIIeI0BATEeTN
13 ApMEeHHH OOpaTHIMCh 3a TIOMOIIbI0 K A.A. SIueBckomy,
0 YEJIOBEYECKUX U IMPO(ECcCHOHATBHBIX KayecTBaX KOTOPO-
rO BCerja oueHb BhICOKO or3biBajuch (babasH, 1964). B pe-
3yJIbTaTe COBMECTHOW paboThl OBbLIT ONMWCAaH HOBBIH TAaKCOH

1 2

— F buharicum. T1o Bceit BHIUMOCTH, TOPaKEHHOTO MaTepHa-
JIa XJIOMYaTHUKA OBUTIO MHOTO, IOCKOJIBKY B KHUTE A. . Paiin-
110 (1950) mpuBoAATCS MccaenoBaHus, MpoBeaeHHbIe ¢ 5O pas-
HBIMA MOHOCTIOPOBBIMH m30iATaMu F. buharicum. Tomotun
JnaHHOTO BHIa Haxomutcs B 'epbapun LEP 127667 (Bcero 5
repbapHbpIx 00pa3noB). OauH mraMm 3Toro rpuda 1928 roxa,
BBIJIEJIEHHBIN M3 XJIOIMYaTHUKA B Y30ekucrane, Obu1 B 1935
roxy nepenad A.M. Paiiiio B KOJUTEKIINIO HEMEIKUX HCCIEN0-
Barenei (IMB 11176=CBS 178.35 = NRRL 2548). Eme oqun
rramMMm 3toro rpubda u3 Mpana (CBS 796.70 = NRRL 13371),
BBIJIEJIEHHBIN M3 THUIOMMUX cTedneit Hibiscus cannabinus L.,
ObLT oTy4yeH HeMerkuM cuctematukom W. Gerlach 8 1970 .
U COXpaHEH B JaHHOW KOJUIEKLMHU KyibTyp. Hecmorps Ha To,

pere

EX HERRARIO INSTITUTI MYCOL. et PH\TOPATH JACZE\VS!\
aia © 013 PETROPOLIS @

Tungus: Wmm /M’(/qwm z(”
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Pucynok 6. (1) ba6asiu Apmasup Abraposud; (2) TerepeBunkoBa-babdasu lapbs HuxonaesHa; (3) @ororpadus u pucyHok F.
buharicum ua xyomuarnuke (1928 r.) k oopasuam LEP 127503 u LEP 127504 B I'epbapuu (B13P)

Figure 6. (1) Babayan Arshavir Abgarovich; (2) Teterevnikova-Babayan Darya Nikolaevna; (3) Photograph and drawing of F.
buharicum on cotton (1928) in LEP Herbarium specimens (VIZR) LEP 127503 and LEP 127504



Tackaesa T FO. / Becmuux 3awyumol pacmenui, 2025, 108(2) c¢. 60-77 65

YTO B OQUIMANBHBIX KOJJIEKIMAX KYJIBTYP XPAHATCS TOJBKO
JIBa IITaMMa 3TOTO BHJIA, OHW aKTHBHO HCIIOIB3YIOTCS B CO-
BPEMEHHBIX TAKCOHOMUYECKHUX HCCIECAOBAHUAX. YCTAHOBIEHO
MOp(OJOTHYECKOE CXONCTBO F. buharicum ¢ TpubaMu CEKIIUU
Discolor (Gerlach, Nirenberg, 1982), oqHako cekBeHHpOBaHHUE
pa3MYHBIX YYaCTKOB T'€HOMOB BBISBHIIO CaMOCTOSITEIBHYIO
¢uoreneTndeckyro knamy “buharicum” (KOMIUIEKC BHJOB
Fusarium buharicum) (Geiser et al., 2013, 2021; O’Donnell et
al., 2013; Crous et al., 2021).

Cpenu pycCKHMX MHKOJIOTOB M (DUTOIATOIOTOB, paboTaB-
mux Ha KaBkaze, Henb3s He ynomsHyTs CnemneBa ¢oH
Hukonas Hukonaesuua [1844—1907] (puc. 7). [Ipencrasu-
TeNb ABOPSHCKOro poaa CHemHeBsIX, OH poauics B Beneruu,
HavaJbHOE 00Opa3oBaHWE MOMY4m1 B IICKOBCKOM TMMHa3MH,
3atreM noctynun B Cankr-IlerepOyprekuii yHuBepcureT. B
[TerepOypre paboran accucrentom npodeccopa A.H. be-
ketoBa. B 1865 romy ormpaBumiics 3a TpaHHMIly, y4WICsA y He-
MEIKHX yYeHbIX OOTaHWKOB M MHUKPOOHOIIOTOB: Buibrensma
Togwmeiicrepa (Friedrich Wilhelm Benedikt Hofmeister), AH-
toHa ne bapu (Heinrich Anton de Bary), FOmuyca ¢on Cax-
ca (Julius von Sachs). C 1891 roga H.H. Cnemmnes paborain
Ha KaBkasze crapmmmM BHHOJENIOM YielabHOTO BegoMcTBa Ka-
xetuu. B 1894 rogy oH cranm acCUCTEHTOM IO MUKOJIOTHHU B
MuHucTEpCTBE 3eMIIEAETNS U TOCYAapCTBEHHBIX MMYILECTB,
B IAJIbHEHIIIEM Hadall H3y4yarh IpUOHBIC OOJIE3HU KyJIBTYPHBIX
pacrennii KaBkaza n BEN mepenucKy co MHOTHMH YYEHBIMU
I'epmanun, @panuuu, Auruu, Utamuun, Ucnanuu, Amepuxku
u ABcTpanuu.

Paboras ma KaBka3sckoii menxkoBuuHOM cranmmu, H.H.
CrierrHeB B3sJICS U3Y4aTh OOJIBHBIC PACTEHUS, COOpaHHBIE 3a-
BexyroumM crannuu lllaBpoBeiM Hukomaem HukomaeBmdem
[1858—1915] Bo Bpems ero moe3nku B ceHTsOpe 1901 roma
o Mastoit A3nu (YacTh TEppUTOPUH COBpeMeHHOH Typumm).
Cpenu HUX OBUTH 00pas3Ilbl MACCOBOTO MOBPEXKACHHS JICPEBb-
€B IIEJIKOBUIIBI, B PE3YIIBTATE KOTOPOTO KOHIIBI BETOK OTrOJIsi-
muck u noBucanu (CriemHes, 1905). B pesynbrare usydeHus
nopakeHHBIX BeTok CrierteB H.H. ommmucan Bun F. schawrowi

Speschnew (BcTpeuaeTcss HamucaHue «schawrowii»), Ko-
TOpPBI, 1O BCEH BHIMMOCTH, SIBISETCS CHHOHMMOM BHJA
F. lateritium (xommnexc BunoB F. lateritium). ['pn0 Ha3BaH B
yects H.H. [IlaBpoBa, yaiUBUTENIbHONH aKTUBHOCTH YEJIOBEKA,
TIPUJIOKHUBIIETO MHOTO YCHJIMH M 9HTY3Ha3Ma B OpPraHn3alHio
U pa3BHUTHE LIEIKOBOJACTBA B Poccuu, 0011ecTBEHHOTO H TTOJTH-
THUYECKOTO AESTEIIS.

Taxxe B KaBka3ckoM pervoHe NpOBOIMI HCCIIEJOBaHUS
Bopounxun Hukosait Hukonaesuu [1882—-1956] (puc. 7),
1.0.1., mpodeccop [maBHOTO OOoTaHM4YEcKoro cana u boranu-
yeckoro nactutyra AH CCCP (BUH, 1. JIenunrpan), KOTOpbIi
n3y4an mMukogiopy 3akaBkasbsi. B 1920 . Boponnxun H.H.
B Bectauke Tudmnuckoro borannueckoro Cana (Boponuxus,
1920) onwmcan HOBBIN it Hayku BuA F. albiziae Woron., BbI-
3bIBAIOIINI YCBIXaHHE JEpEeBHEB AILOUIMM, HA OCHOBE Ma-
tepuana, coopanHoro CepebpsikoBbiM KoncrantnHoMm Kon-
cranTuHOBHYEM [1886—1940] — OTBETCTBEHHBIM CEKPETAPEM
penaxuuu xxyprana «[Ipupona». Hccnenyemsie o6pasibl (1o-
pakeHHble BeTKH Albiziae julibrissin Durazz.) Oblin coOpaHsbI
CepeobpsixoBeiM K.K. B cenTsi0pe 1919 na Kapkaze [Moepust
(cop. I'py3us), B cene Yaksa paiiona barym)].

VYBsmanue nepeBbeB poaa Anmsounus cemeiictBa boOOBBIX
JI0 CHX [IOP YacTO OTMEYAeTcs B paiioHaX 0OMTaHUsI 3TOTO pac-
TEHMsI, O/THAKO NaTOTeH, BBI3BIBAIOIINI 3a001eBaHne, NICHTH-
¢unupyercst xak F. oxysporum (Panahian, Rahnama, 2010).
[IpeamnonoxurensHo, coBpeMeHHbIE CHUHOHUMEL F. albiziae:
Fusicolla merismoides (Corda) Gréfenhan et al. (2011) =
F. merismoidesyy Corda (1838). Bun Hyxnaercst B npoBeze-
HUHM JIEKTOTUNH(UKAIMY U YCTaHOBJIEHHH TaKCOHOMHYECKOH
UJAEHTUYHOCTH B COOTBETCTBUH C «MeXIyHapOIHBIM KOJEK-
coMm Ooranndeckoit HomeHkarypb» (Crous et al., 2021).

Mypamknncknii Koncrantnn EprenbeBuu [1884—
1948] (puc. 7) mocne OKOHYaHUS MOCKOBCKOTO YHHUBEp-
curera (1910 1) 1 MOCKOBCKOTO CEIHCKOXO3IHCTBEHHOTO
nHctutyTta (1913 1) paboran B CHOMPCKOM MHCTHTYTE CEllb-
CKOro xo3siiicTBa U npomeinuieHHocTu. C 1923 roxa 3aBegoBan

3

Pucynok 7. (1) Cremnes ¢on Huxonait Hukomaesuy; (2) Boponuxun Hukosait Hukonaesuy;
(3) Mypamkuuckuiit Koncrantun EBreapeBnd

Figure 7. (1) Speshnev von Nikolai Nikolaevich; (2) Voronikhin Nikolay Nikolaevich;
(3) Murashkinsky Konstantin Evgenievich
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kadenpoit dpuromaromorun OMCKOTO CEIbCKOXO3IHCTBEHHOTO
WHCTHUTYTA.

Mypamkuacknit K.E. Ob11 01HUM 13 KpYIHEHIINX COBET-
CKMX MHKOJIOTOB M (pUTOIATOJIOTOB, MM OITyOJIMKOBAHO OKOJIO
100 Hay4HBIX pa0oOT, B TOM YHCIE B 3apyOeKHBIX M3JaHUSX.
OH Taxke NoAJepKUBAJ KOHTAKTHI ¢ A.A. S[ueBckuM, npues-
KaJl K HeMy B abopatoputo B [lerepOypr (Opmanckas, 1964).
B 1924 . Mypamkunckuii K.E. onyOnmkoBan Marepuais 1mo
n3ydeHuro (yzaprosa 3epHOBBIX KyabsTyp B CuOHpH, omrcas
BUABI pona Fusarium Ha xnebax (MypamknHckui, 1924). A
C BBICKa3aHHOW MM MBICIIBIO, YTO «pa3elicHne (y3apuyMoB
Ha (UTOMATOTEHHBIX M Canpo(HTOB SBUIIOCH 337aucii OueHb
TPYAHOM, HE BIIOJIHE Pa3peIICHHON U 110 CHE BPEMsD» U CETOI-
HSI MOXET COTJIACUTHCS KaXIBIH CIICTINAIIUCT.

[TpotuBOCTOSIHME W OTKPOBEHHAs! JAEMOHCTpaLUs HECO-
macust ¢ B3msanamu JIeicenko T.[l. mocne ceccun BACXHUJI
(1948 1) YyCIOXKHIIIO €T0 MOJIOKECHUE, BBITAIOIIUICS yIeHBIH
TIO/IBEprCs TPaBJIe 3a CBOIO MPUHINIHAIBHYIO o3unuio. Kpo-
Me Toro, mpodeccop ObUT OOBUHEH B COTpyAHHUYECTBE C (ha-
IIMCTaMH, TIOCKOJIBKY OH, SIKOOBI, HallpaBHJI CBOIO PYKOITHCH,
MOCBAIIEHHYIO OOpbOe ¢ TPHOOM, OPAXKAIOIINM JIPEBECHHY,
UCTIONB3YEMYIO ISl CaMOJIETOCTPOCHNS, M KOTopasi Oblia Ha-
neuvaraHa B HanucTckoil I'epmanun B 1943 romy. Mypatkus-
ckuii K.E. Harncan o0bsCHUTENBHYIO 3aIHCKY, T/IE YKa3all, 4To
9Ty PYKOIIUCh OH Nocknan B ['epmanuto B 1923 roxy, a BeAKyro
CBA3b C 3arpaHuleil npekparun B 1926 rogy. Ha cnenyromuit
neHb (25 ceHTa0pst 1948 1) 3TOT AOCTOMHBIN y4YeHBIH 10OpO-
BONIBHO paccTaincs ¢ xu3Hbio (baraesa, 1995; Bacunesckui,
2024). Mypawkuackuit K.E. omucan Bun F. pseudoeffusum
Murashk. (Mypamxkunckuii, 1924) (cun. F. acuminatum Ellis
& Everh. (1895); F. scirpi var. acuminatum (Ellis & Everh.)
Wollenw., 1930; F. scirpi subsp. acuminatum (Ellis & Everh.)
Raillo, 1950). B ero decTp ommcaHbl HECKOJIBKO BHJIOB I'pH-
00B (BcTpewaeTcs 1Ba HamucaHus 3muTeToB «murashkinskii»
n «murashkinskyi»): Cytosporina murashkinskii Pisareva
& Kravtzev (1970), Puccinia murashkinskii Tranzschel
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(1933), Metuloidea murashkinskyi (Burt) Miettinen & Spirin
(2016), Ophiobolus murashkinskyi Ziling (1936), Urocystis
murashkinskyi (Cif.) Zundel (1953) u npyrue.

JletoB Anexcanap Cepreesnd [1904—1942] B 1926 rony
OKOHUYMN JICHMHIpaACKUH CEIbCKOXO3SNCTBEHHBI WHCTU-
TyT (pHc. 8). B nanpHeliniem on 0611 pakTHkanToM Tepckoi
OKpYKHOW CTaHIMW 3aiuThl pactenuil (r. Eccentyku), a B
1927-1930 rompl — acrnimpaHToM Kadeapsl (GpHUTONATOIOTHH
JICXHU. C 1930 o 1940 rr. JIetoB A.C. paboTtan crapimmM Ha-
yuHbIM coTpyaaukom BU3P, a B 1941 r. — cneunanucrom-du-
TorarojoroM JIeHUHrpaackoil o0iacTHON KapaHTHMHHOW WH-
cnekuuu. Ymep ydyeHelld B Onokany JleHwHrpajga B siHBape
1942 rona.

B 1928 romy mpu omnmcaHuu OONE3HEW XJIOMYATHHKA BO
BpeMsi KOMaHAMPOBKH B AzepOaiimkan A.C. JleroB obOparun
BHUMaHHE Ha YBSIIINE PACTEHUsI, XOPOIIO 3aMeTHbIE Ha poHe
MOIIHBIX 30POBBIX KyCcTOB. M3 3TUX pacTeHUH OH BBLAEIMI
KyJIBTYypBl Tprba M, IOCIe TIIATEIBHOTO M3YyYCHHMs, OMHCAI
BUl F. caucasicum Letov, BbI3BIBAIOLINI THUIU MPOPOCTKOB
u KOpHeH xuormyarHuka. MM ormybnukoBaHa Gosnbinast paboTa
C JIeTAIBHBIM OIMCAaHHEM MOP(OJIOrHYECKHX 0COOCHHOCTEH
KyJIBTYp 3TOTO BHJA Ha Pa3HBIX cpepax. B KoHue omyOnmuKo-
BaHHOW paboTh! OH Onarogaput 3a nomous A.A. SlyeBckoro,
H.A. HaymoBa u cBoto xeny, Toxe ¢uronaronora, M.®. Jle-
toBy (JIetoB, 1929). Onun wramm F. caucasicum Paitmno A.N.
nepenasa B 1935 1. 3apyOexHBIM KoJjIeraM, ¥ OH 10 CHX TI0p
XpaHuTcs B MUPOBBIX Koswiekuusix (CBS 179.35 =1FO 5979 =
NRRL 13954), a ero nogpobHoe Mop(hoI0rnieckoe onmucanue
Y WITIOCTPAIMH JaHbl B atiiace rpuboB Fusarium (Gerlach &
Nirenberg, 1982). MonexkynsipHO-(pHUIOTeHETHUSCKIHA aHAIH3
JIEMOHCTPUPYET OJIM3KOE POJICTBO ITOTO BHJA K KOMIUIEKCY
Bu0B F. solani, HO TpeOyeTcs NPONOIKEHNE UCCIEA0BaHUM,
YTOUHSIOUIMX ero TakcoHomuueckuii craryc (Daboussi et al.,
2002; Sandoval-Denis et al., 2019).

Pomurna Mwuxann Huxonaesuu [1907-1977], ¢wu-
TOIIATOJIOT, OKOHYMJ JIeHWHrpaackuii —rocynapCTBEHHBIH
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Fig. 98. Fusarium caucasicum.
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Pucynok 8. (1) JleroB Anexcanap Cepreesud; (2) Obpazen F. caucasicum ua xmomdatHuke (1928 r.) LEP 127668 B ['epbapun
LEP (BU3P); (3) Crpanuua c uzobpaxenuem F. caucasicum B xuure (Gerlach, Nirenberg, 1982)

Figure 8. (1) Letov Alexander Sergeevich; (2) Specimen of F. caucasicum on cotton (1928) LEP 127668 in the LEP Herbarium
(VIZR); (3) Page with an image of F. caucasicum in the book (Gerlach, Nirenberg, 1982)
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yHuBepcuTeT B 1929 Tomy, NOKTOp OMONOTMYECKHX HayK,
npodeccop. C 1939 mo 1955 romer padoran B bamkupckom
CEJIBCKOXO03SHCTBEHHON MHCTHUTYTE, TIe MPOMIEN Mpodheccro-
HaJIBHBIA MyTh OT 3aBEYIOIIET0 Kadeapoi 3aluThl PACTEHUN
M 300JIOTHH JI0 3aMECTHUTEJISl JTUPEKTOpa 110 y4eOHOI 1 Hayd-
HOH pabore.

Pogurua M.H. omy6nukoBan onucanue Buna F. wolgense
Rodigin (Pomurun, 1942), Beinenennoro um B 1931 roxy B
Cramuarpasackoii obnmactu (coBp. Bonrorpasickas o0i.), BbI-
3BIBAIOIIETO THWIIN apOy3HBIX PACTCHUH W JANBHEHIIYIO My-
MuduKanmo 1wionos. OMHAKO MTaMMBI TpHOa HE COXpaHH-
JIUCh, @ ONMHUCAHUE, 3AKIIOYEHHOE B YETBIPEX MPEATIOKEHUSX,
He Ja€T BO3MOXKHOCTH IPEANIOI0KHUTE ET0 COBPEMEHHYIO TaK-
COHOMHYECKYIO IPUHAAIEKHOCTB.

Paiinno Anexcanapa UBanoBna [1896-1939] — crap-
WA HAay4YHBIH COTPYIHUK Jaboparopuu mukonorun BU3P.
B 1921 r. ona oxoHumnna JIeHUHIpaaCKuil TOCyqapCTBEHHBIN
YHHBEPCHUTET, 10 MOCTYIUICHHSI B KOTOPBIH 6 JeT mpopabora-
Ja yuurtenbHULEH B mkone. [locne okoHUYaHUS YHUBEpCUTE-
Ta paboTajia B MHCTUTYTE MOJIUTHYECKOTO ITPOCBELICHUS UM.
Kpymnckoit (1924-1926 11) 1 ArpOHOMHYECKOM WHCTUTYTE
(1926-1929 rr.), 3arem ObuIa 3a4MCIIEHA B IITAT JTaOOPATOPHA
mukonornu BU3P, rae npopaborana o cBoei panHeit cmeptn
B 1939 rony (puc. 9).

B maboparopun mukonoruu u ¢uronaronornn BU3P co-
XPaHWJIOCh MHOTO JOKYMEHTOB, CBSI3aHHBIX C €€ HCCIIEN0Ba-
HUsIMU. B TOoM uncrne, coxpaHwimch opuIMagbHbIE XapaKTe-
PHCTHKH, B KOTOPBIX OHA IIPEJCTaBICHa KaK TPYIOIIOOMBBIH
3HAIOIIUHA HCCIIEI0BaTENb, HO «OONaNaeT HECKOIBKO WHJIH-
BUIyaJMCTHYECKUMH B3MISAAMU» U «HE Y4acTBYeT B 0OIIe-
CTBEHHOM KU3HW».

Paiinno A.W. BHecna 3HaUNTENbHBIN BKJIAJ] B CUCTEMATUKY
rpuboB Fusarium v B TOHUMaHUe UX pasHoodpasnus (Paitio,
1950). CortacHo e€ xoHuenumu, pox Fusarium xiodaer 17
cexuuil u 55 BuaoB, 10 noaBuaoB, 55 pasHOBUAHOCTEN H 61
dopmy (Paimmo, 1950). Paituio AWM. yTouHMIa ommcaHue
Buna F. compactum (Wollenw.) Raillo (1950), nerurumuoro

1

BHJIa KOMIUIEKCa BUIIOB Fusarium incarnatum-equiseti. B xau-
re IpuBeJeHa OOIIMpHAsl CBOJIKA CBSA3EH BHJIOB (Dy3apHEeBBIX
rpuOOB M pacTeHMH-X03s5€B, OTHOCSIIMXCS K Oonee dyem S50
ceMeHCTBaM, C ONMCAHHEM CHMIITOMOB 3a00JeBaHMM, NpH-
JIO)KEHa JeTalbHas CHHOHHMMHKAa BHJIOB rpuOoB — pabora,
KOTOpasi ¥ CErOHs C BO3MOXKHOCTSMH MHTEPHETA IPEACTaB-
JsieTcsl HEeNObeMHOM. AlekcaH/ipa VIBaHOBHA HacTanBaia Ha
UCIIONIb30BAaHUN CTAHJIAPTHBIX YCJIOBHIl UISl BBISBICHHS Xa-
PaKTepHBIX, crenn(pruIecKuX 0COOCHHOCTEH KaXKa0ro BUaa U
Ha/IBU/IOBBIX TAKCOHOB, pa3HOBUIHOCTEH U (hOpM, yCTaHOBH-
Jla 3HAYUTEIILHO BapbUPYIOUIME B CYOKYJIBTypax ITOKa3aTelIu:
JUIMHA ¥ OIMPUHA KOHWAWHM, NUTMEHTALMs, HaJlMIhe CKIepo-
LIUEB, THIT CHOPOOOpa30BaHus (CIIOPOIOXUH, TMOHHOTEHI, IICEB-
JONMOHHOTH). IIpu3HaKu, ciykamye Uil XapaKTepHCTHKH
BUJA, M Janee JIsi uX 000OIIeHNUs] Ha BBICOKHX HepapXuye-
CKHX YPOBHSIX, IPOBEPSUIUCH €10 Ha CTaOWILHOCTD, C YIETOM
aMIUIUTY/(bI U3MEHYMBOCTH, YTO IOBBIIIAET OOBEKTUBHOCTH
U TOYHOCTb TAKCOHOMMUYECKUX BbIBOAOB. Paitnno A.W. onHa
U3 TEPBBIX INPEUIOKMIA HCIIOIb30BaTh [UISi M3YyYCHUS! MO-
HOCIIOPOBBIE KYJIBTYPbI 'PHOOB, UTO ceifuac cunTaercs o0si3a-
TEJIEHBIM METOJIMUYECKUM 3JIEMEHTOM IIPH MX HCCIIEIOBAaHMH,
chenanga akUeHT Ha MOPQOIOTHYECKUX XapaKTePHCTHKAX,
KOTOpBIE M B HACTOSIIIEE BPEMsI UIMEIOT Ba)KHOE AUArHOCTHYE-
CKO€ 3Ha4YeHHe Ul rpuboB 3TOro pona — Gopme anuKaaIbHOU
KJIETKHU, M3ru0e KOHUIUH, Ipeo0iIaaoneM YHcie eperopo-
nok. HecMoTpst Ha OTCyTCTBHE Y HEE€ HAyYHOW CTEIIEHH, BKJIA/L
AWM. Pailnno B TakCOHOMHUIO pofa Fusarium HECOMHEHEH U
BBICOKO OLICHMBAETCS B MHpE.

K coxanenuto, paHHsisi CMEPTh B Pe3yJbTaTe MPONOIKH-
TEJIHOM OO0JIE3HM ATOTO BBIAAIOIIEIOCS MHKOJIOra HE MO3BO-
JIMJIa 3aBEPIIUTH HCCIIENOBAHMS M OKOHYATEIbHO 0000IMINTH
nHdopmanuio. Monorpadus A.W. Paituto «pubsl pona Oy-
3apuym», omyonukoBanHas B 1950 r. mox penakumeir M.B.
Topnenxko, BeDIa Omaromaps €€ Myxy mpodeccopy JI.O.
[IpaBauHy W nOpyruMm ydeHbIM M J1abOpaHTaM, MPUHSBIINM
aKTHMBHOE Y4YacTHE B BOCCTaHOBJICHHH DPYKOIUCH, YaCTHY-
HO YTEpsIHHOH BO BpeMsl BOHHBI. Kpome miaB o mpuHImnax
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Pucynok 9. (1) Paiinno Anekcannpa MBaHoBHa; (2) Obnoxka kuuru Paitiuio AW, 1950; (3) Xapakrepuctuka na A.U. Paiimo,
nognucanHas qupexkropom B3P (3.02.1938 r). U3 nmuunoro nena Paitnmo A.A. (BU3P)

Figure 9. (1) Raillo Alexandra Ivanovna; (2) Book cover of Raillo A.IL., 1950; (3) Characteristics of A.I. Raillo, signed by the
director of the VIZR (03.02.1938). From the personal file of A.A. Raillo (VIZR)
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Tabauya X XXI1I. IlurMeHT B KyJLTYpe HA puce:

1. Fusarium angufoides. 2—3. Fus. scirpi subsp. acuminatum. ¢ -¢. Fus. avenaceum. 7. Fus. pose.
8-9.Fus. sporetrichoides. 7¢. Fus. sambucinum. 77. Fus. graminearum. 1?. Fus. aquaeduc tuum.

prc TAllBywar.

3

Pucynoxk 10. (1) IIpuBenennas B monorpaduu Paiimmo A.U. (1950) uepro-6enas tadbmuma 27 «[IurMeHT B KylnbType Ha prce»;
Xpansmuecs B I'epbapun LEP opurnnansabie akBapensHbie pucyHkn O. Mcaesoii u T.H. IlIsunar, natupyemsie 1930-1932 rr.
Kynerypst rpuboB Fusarium (2) B npodupkax u (3) B vamkax [letpu

Figure 10. (1) Table 27 “Pigment in rice culture” given in the monograph by A.IL. Raillo (1950) in black-white color; Original
watercolour drawings by O. Isaeva and T. N. Shvindt, stored in the LEP Herbarium, dated 1930-1932. Cultures of Fusarium
fungi (2) in test tubes and (3) in Petri dishes
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KJaccu(UKaMU ¥ CUCTEMaTHKU TpUOOB pona Fusarium, ectb
miaBa ¢ uH(popManmedl o ¢ysapuo3ax pacTeHHH, MeToziax
KyJIBTHBUPOBaHUs, (y3apruymMax Ha HACEKOMBIX W rpudax, a
TaKXXe OOLIMPHAsi CHHOHHMUKA, COCTaBUTh KOTOPYIO B T€ Bpe-
MeHa ObUIO YPEe3BbIYaiHO KPOIOTIMBBIM TPYIOM, HO KOTOpast
OYeHb BaXKHA JJIsI YCTAHOBKHM NPAaBHUIBHON, CTPOTOM M OIHO-
00pa3HON HOMEHKJIATyphl AaHHOH rpynmsl rpuboB. B kHU-
re MpHBE/ICHBI aKBapeIbHbIE PUCYHKH KYJIBTYp IpHOOB pozaa
Fusarium, BeIpallieHHBIX B TPOOUPKaX, OJHAKO, K COXKAIEHHIO
«4acTh IIBETHBIX PUCYHKOB IO TEXHMYECKHM MPHYMHAM HE
MoIH OBITH BOCIIPOM3BEICHBI B Kpackax, a JIaHbl YEPHBIMI
(ot penaxropa M. I'opnerko (Paiimno,1950, ctp. 4). Kpome
Toro, B I'epbapuu LEP xpaHsTcs 1ecsTKM HEBEPOSTHO peau-
CTHYHBIX aKBapelbHBIX PUCYHKOB KYJBTYyp IPHOOB B YalllKax
ITerpu, xoTopele Takke ObutH momroroeieHel A.W. Paiumio
Juis myonukanuy B MoHorpaduu «I'pudsl pona dysapuym»,
HO He Bomenmue B Heé (puc. 10). AKBapenbHbIE PUCYHKH HC-
nonHeHs! Xynokauriamu O. Mcaeoit (B 1930-1931 rr) u T.H.
HIBusar (1932 1), OQHAKO 1O HEM3BECTHOM NPUYUHE, B TIpe-
nmucioBun K MoHorpaduu (Paitwio, 1950, ctp. 6) cocraButenu
BBIpa3wiM OiarogapHocTh Tosbko xyaokHune T.H. HIBunar.
W ceropHst abCOIIOTHO MOXKHO cOIIacUThCs ¢ MHeHHEeM M.B.
Topnenko, uro 3Ta MOHOrpadus Ha nepros e€ MOATOTOBKH U
MyOIMKaIMK «IEHHOE PYKOBOJCTBO.... JAJIEKO MPEBOCXOIS-
Iiee Mo KaueCTBY BCE HHOCTPAHHEIC PabOThI MOJOOHOTO Poja.
U nonp3ysich 3TON KHUTOM, OHU [crneyuanucmel] MHOTO pa3 ¢
OnaroapHOCTHIO Oy/lyT BCIIOMHHATH UMS €€ aBTOpay.

bunaii Bepa Hocudosna [1908-1994] ¢ 1935 r. pabo-
Taja B MHCTUTYyTE MUKpOOHOIOTHH 1 BUpyconoruu um. JI.K.
3abonorHoro AH Ykpannckoit CCP (¢ 1958 1. — 3aBenyromas
otaenoM ¢usuonoruu rpudos). OHa, BMECTe ¢ COTPYIHHIICH
naboparopuu Jiianckoii Upunoii AnekceeBHoii [7—2002],
MOKa3aja 3HaYNUTEJIbHYI0 BapuaOelbHOCTh KYyJIBTHBUPYEMBIX
mramMMoB IprboB. MimMu Oblta mpoBeieHa OLEHKA aMILTUTY-
JIbl U3MEHYHBOCTH MOpP(}ONIOrnyecknx M (pU3MOIOTHYECKUX
NPU3HAKOB MO/ BIMSHHUEM DPAa3JIM4YHBIX (AKTOPOB (TeMIle-
parypa, BIaXHOCTb, COCTaB CpPEebl, BO3pACT KynbTyphsl). Ha
OCHOBaHMHM IOIY4YEHHBIX pe3yasratroB B.M. bunmail mpenno-
JKHJIa TAKCOHOMHYECKYIO CHUCTEMY, I7ie CBejJa pa3HooOpasue
rpuboB Fusarium x 9 cexumsam, 31 Buay u 28 pa3sHOBUIHO-
cram (bunaii, 1955, 1977) (puc. 11). Ilpennoxennsie Bepoit

g/1

2

HocndoBHolt M3MEHEHUsI B paMKax KJIAacCH(HKALUKA pPoja,
HarpuMep, coBMenenne cekuun Liseola n Elegans, a Takxe
Gibbosum n Discolor, B HacTosIIiee BpeMsl HAIlUTH HEKOTOPOE
TIOATBEPKJICHNE B paMKaX MOJICKYISPHO-(QHIOTeHETHIECKOH
cucremaruku (O’Donnell et al., 2013; Laraba et al., 2021).

bunaii B.J. npennoxmna CBOIO KOHLEHIMIO CEKIUH
Sporotrichiella Wr. emend. Bilai, BkiiounB B He€ Bce BHIBI TPH-
60B pona Fusarium, XapaKTepH3yOLIHEcs TPyILIEeBHIHO-THMO-
HOBUIHBIMH U OyJIaBOBUIHBIMI MUKPOKOHHIMsIMU. OHAa miepe-
uMeHoBana Bug F. sporotrichioides B F. sporotrichiella Bilai
1 BBEJIa HECKOJIBKO pasHOBHAHOCTEH — F. sporotrichiella var.
poae (Peck) Bilai, F. sporotrichiella var. tricinctum (Corda)
Bilai, F. sporotrichiella var. antophilum (A. Braun) Bilai (Bun
F. anthophilum (A. Braun) Wollenw., 1916, Bnocnenctsun
oTHeceHHbIH K cekiun Liseola (Gerlach, Nirenberg, 1982), a
10 COBPEMEHHOM KOHIIETIIINH OTHOCSIINICS K KOMIUIEKCY BH-
noB Fusarium fujikuroi) n 8un F. sarcochroum (Desm.) Sacc.
(1882) (Bum, MO COBPEMEHHOW KOHIICHIIMUA OTHOCSIIUACS K
KOMIUIEKCY BUIOB Fusarium lateritium). Hannune muMoHO-
BUIHBIX MHUKPOKOHHMIHWH OBUIO BBHIOPAHO €10 KaK OCHOBHOM
TIPU3HAK JUIs CeKumu Sporotrichiella, n Tipn onucaHUM BU-
JIOB pas3iW4Ms B Ipoliecce KOHUIHNOTEHE3a U B 00pa3oBaHUH
XJIAaMHAZOCTIOp OBUTH yKa3aHbl HETOYHO. B pesynbrare, Takoe
Hey[adHOEe ONHCaHWe BHUAOB B Kiaccupukanuu B.M. Bunaii
3aTpyIHsIET X JUarHOCTUKY. OJHAKO, TAKCOHOMUYECKas CH-
crema B.U. bumaii (1955, 1977) ocraBanack OCHOBHOW st
PYCCKOSI3BIYHBIX MUKOJIOTOB HECKOJIBKO JICCSTHIICTHH.

Msuorue ronel B naboparopun B.W. bunaii nmpoBomumich
oOydaromue Kypchl IO TaKCOHOMHH TpuOOB Fusarium, Ha
KOTOpBIE CHEIKAIUCH CIIEIHAIMCTHI U3 Pa3HBIX HAYYHBIX Y-
pexxaennii CCCP. 3HauMMOCTh 3THX KypcoB Oe3yciioBHaS,
MIOCKOJIBKY Takoe OOydYeHHEe I03BOJSIO TapMOHH3UPOBATH
3HAHMS YUYEHBIX M CHENUAINCTOB, paboTaroImux B reorpadu-
YeCKH OTJAJICHHBIX PErMOHAaX CTpaHbl. Kak maHb yBakeHHS
9TOMY BBIAAIOIMIEMYCSl YIEHOMY, HaMH OBUT ONMCAaH HOBBIH
Bux Fusarium, BBIICNCHHBI W3 HEKPOTHYECKOW TKaHM CTe-
Oreiit mopconHeuHnKa B benroponckoit obnactu — F. bilaiae
Gagkaeva, Orina, Gomzhina & Gavrilova (Gagkaeva et al.,
2023).

WHTEpecHO OTMETHTH, YTO B ATOT NEPUOA PA3BUTHS CO-
BETCKOW HayKM TMOJNy4YWsia paclpoCTpaHEeHHE TEHICHIHA

" B.W. BUAA

3

Pucynoxk 11. (1) bunaii Bepa Hocudosna; O6noxku kuur (2) bunaii B.1., 1955; (3) bunait B.U., 1977 uctp . 178
Figure 11. (1) Bilai Vera losifovna; Book covers of (2) Bilai V.I., 1955; (3) Bilai V.I., 1977 and p. 178
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WCIIONIb30BaHMsl B ITyOJNMKAaNMsAX JIATHHCKUX HA3BaHWH TpH-
60B B pycckoil TpaHckpunuuu. Takue HazBaHUs Kak [Dyza-
puyMm aBeHaipyMm|, [Dy3apuym anryounsc|, [Oyzapuym mos],
[@y3apuym consHuE] BeTpedaroTces, Hanpumep, B Kuure «Ile-
PE3MMOBaBIIINE IO CHETOM 3€PHOBBIC KYIBTYPBI» IIOA pe-
naknuend A.X. Capkucosa (1948). lpyras TeHIeHIUS 3aMe-
HBI JJATHHCKUX Ha3BaHUM IpnOOB Ha PYCCKHH MPOBOIMIIACH,
BUJINMO, B paMKax KaMIIaHUH IO 3aIlUTE POIHOTO S3bIKa OT
WCTIONb30BaHNS MHOCTPAHHBIX CIIOB. 3a0aBHO BBINIAIAT, Ha
Halll B3IJIsIL, UCTIONb3YeMble SKBUBAJICHTHI: Dy3apuii Oy3uHO-
Bl = F. sambucinum; ®y3apuii ropbarsiii = F. gibbosum,
Oyzapuii 3nakoBell = F. graminearum; ®y3apuii OBCSHBII
= F. avenaceum; ®y3apuil ocTpoCOpoBbIl = F. oxysporum;
Oyzapuit macnénoBelit = F. solani; ®y3apuil maxyuwii =
F redolens; ®y3apuit momyoTKphITEIA = F. semitectum; ®y-
3apuil pa3HOCTIOpPOBBIN = F. heterosporum; ®yzapuii cono-
MUHKOBBIH = F. culmorum; ®y3apuii CIOPOTPUXOBBIH =
E sporotrichioides (Iluporummako, 1977; bunaii, 1988). Oxn-
HaKO M cedyac JIATHHCKUM SI3bIK OCTAa&TCsl 0A30BBIM SI3BIKOM
HayKH.

Hopde Adpaxam 3aamanoBuu [1909-2000] B mepBoii
TIOJIOBHHE IIPOIIUIOTO BEKa BXOIWJ B TPYIITY YYEHBIX, HCCIIe-
JIOBaBIIMX IIPUYUHY AJIUMEHTAapHOM TOKCUYECKOW aleiKuu
(ATA) B pernosre roxHoro Ypana. JlanHoe 3a0oneBaHue mpu-
BEJIO K THOENHN THICSYH JIIONEH U KUBOTHBIX, YHOTPEOUBIINX
B MHUIILy 3€PHO U COJIOMY, OCTAaBJICHHBIC B I10JI€ U HHGHUINPO-
BaHHBIE TpUOOM F. sporotrichioides. Tpareaust oTMedanach B
nepuon Mexay 1932—-1945 rr. u Bonuta B MEPOBYIO HCTOPHIO
MuKoTokcukoioruu (Capkucos, 1948). B 1950 rony A.3. Ho-
(e 3ammTun kaHaEOaTckyto auccepramuio B bHe (1. Jle-
HUHTpan) Ha TeMy «TOKCHYHOCTH TPHOOB Ha INEPEe3NMOBAB-
KX B TIOJIE 371aKax (K 3THOJIOTHH aIMMEHTAPHO-TOKCHYECKON
anevikun)» (Modde, 1950). B 1960x rr. oH 3MuTpupoBa B
Wzpanns, rne Hawanm paborath B EBpelickoM yHHBepcHTETE
B Uepycamume. Modde A.3. m3ydan TOKCHUECKHE CBOWCTBA
n30ATOB TpuboB Fusarium w3 Poccum, U3pauns u apyrux
CTpaH ¥ MHOTO C/IeNal JUIsi MogbEMa HHTEpeCca K TOKCHIHBIM
cBOMcTBaM (y3apueBbIX IpuOOB cpenu ydyeHblx. Ero Takco-
HOMHUYECKas CUcTeMa, omyoOnnkoBaHHas B 1986 rogy B Mo-
Horpaduu «Fusarium species: their biology and toxicology»
(Jofte, 1986), ocHoBaHa Ha KoMK Kiaccudukanuii . B.
BomienBebepa u O. A. Peiinkunra (Wollenweber, Reinking,
1935), a taxxe B.W. bunaii (1955, 1977). IlpuBeneunbie um
BUJIOBBIE HAa3BaHUS TAaKCOHOB IPE/ICTABIISIFOTCS KOMOWHAIIHS-
MU 0oJiee paHHHUX JIETUTUMHBIX SIITETOB.

OnyOnuKkoBaHHBIE Ha AaHIIMICKOM $SI3bIKE €ro paboThl
XOPOIIO M3BECTHBI B MUPE — J0 CHX IIOP CCBUIAIOTCS Ha HC-
cienoBanns A. Uodde, xoropslit, yxxe padoras B Mspauie,
MIPOAHAIU3UPOBAN 25 M30JATOB Fusarium, BBIICICHHBIX U3
nepe3uMoBaBIIero 3epHa U BbI3BaBHIMX ATA B Poccuu. OH
BBISIBUJI CITIOCOOHOCTH IaHHBIX HU30JIATOB MPOLYLUPOBATh BbI-
cokue konuuecTa T-2 TOKCHHA, HO MASHTU(HUINPOBAI UX KaK
F. poae, n no3TOMY OXapakTepHu30BaJ JaHHbIH B KaK MPUYH-
Hy ATA (Joffe, 1960, 1963, 1986). OnHako mo3Hee U30IATHI
rpuboB, nepenanubie A. Modde mis uccnenoBaHuii pyrum
MHKOJIOTaM, OBUTH TepeonpeneneHsl Kak F. sporotrichioides
(Marasas et al., 1984; Liu et al., 1998). CortacHo ceromusii-
HHUM TIPEJICTABICHIM, F. poae HEe CIOCOOEH MPOIyIHpPOBaTh
T-2 tokcun (Thrane et al., 2004; Witte et al., 2024).

Bompmras 3acioyra A.3. Modde, aBropa 6onee 130 HaydHBIX
paboT, B IPHUBJIEYEHNH MHTEpECa K NMpodieMe MUKOTOKCHHOB

BO BcéM Mupe. Bmecte ¢ Tem, npu npouTeHun ero pador, 00-
pamaer Ha ce0s BHUMaHHUE 3aBbBIILICHHAS CAMOOIIEHKA aBTopa,
MIOCTOSTHHO YHOTPEOJISIOIIETo, IPH OMMCAHUH ITPOBOIUMBIX B
CCCP uccnenoBanuii o ycraHosieHuto npuanssl ATA, cio-
BOCOUCTAHUH: «5 M3ydall, 1 OOHApyXWJ, S yCTAaHOBHI» 0e3
YIOMHHAHUS 3aCIIyT TOW OOJIBIION KOMaH bl MUKOJIOTOB, MHU-
KOTOKCHKOJIOTOB, BETEPHHAPHBIX BpadeH, MaToJIOTOaHATOMOB,
(hapMaKoIoroB, 300TEXHUKOB U JPYTHX CIIELHAIUCTOB, 3aHH-
MaBmmxcs B 19421955 romsr ycTaHOBICHHEM STHOIOTHH HE-
W3BECTHOTO TpexJie 3a0oseBanus. Bo3mapisin st mccneno-
Banus CapkucoB ApyTioH Xpucrogoposuu [1908-2001],
OCHOBOIIOJIOXKHHUK LIKOJIBI OT€YECTBEHHBIX BETEPUHAPHBIX MH-
KOJIOTOB, B TIOCJIEJCTBHHU CTAaBIIUH 1.0.H., mpodeccopom, aKa-
naemukoM. B 1997 rony MHe ynanoch onuH pa3 moo0maTsest o
tenedony ¢ A.X. CapkucoBbiM. [IpuunHoii OpLTa HEOOXOIH-
MOCTb II€peiaTh €My IPUBET OT BEIYILIETO B TO BPEMs aMepH-
KaHCKOTO MHKOTOKCHKojiora npod. Yectepa Mupoua (Chester
Mirocha) n3 YHuBepcutera MUHHECOTBHI, C KOTOPHIM IIPOH-
301Ia MOs BeTpeua Ha koHdpepenuuu «European Fusarium
Seminar», npoBoaumoii B Benrpun. Apytion Xpucrogopo-
BUY C HHTEPECOM BBICIYIIAJ pAcCcKa3 O KOH(pEPEHIIUH, a 3aTeM
HaCTOSITETIbHO PEKOMEHIIOBAN CZeaTh B paboTe akIeHT Ha
rpuOsI, Tpoaynupyonme T-2 TOKCHH, TOCKOJBbKY «3TO OYEHb
MIEPCIIEKTHBHOE HAIPABJICHUE HCCIECIOBAaHNUH, MO3BOJISIONIEE
y3HaTh MHOTO HOBOTO». 11 OH ObLI aOCOJIOTHO MPaB, TaK Kak
HMMEHHO B 3TO BpeMs B ()OKyce BHUMaHHUSI MHPOBOTO HayYHOTO
co00111eCTBa BOHUKIIM IITaAMMBI TPHOOB C BEICOKOH MPOJIYIIH-
pytomieil ciocoOHOCTRI0 T-2 TOKCHWHA, B Hadaje Ha3BAHHBIC
F. poae. var. powdery (Torp, Langseth, 1999), a B 2004 roxy
onmcaHHBIE Kak HOBBIA BUA F. langsethiae (Torp, Nirenberg,
2004).

Cpemu paboraromux Haja pemreHueM npodnemsr ATA mon
pykoBozacTBoM A.X. CapkucoBa akKTUBHO paboTana MHKOJIOT
KBamnunna EauszaBera Cepreesna [1904—-1978], xotopas
IIpOBEJIa OTPOMHYIO Pa0OTy IO BBIAEICHHUIO MPEICTaBUTENCH
MHUKOOHMOTEI U3 3JIaKOB U KOPMOB, BbI3BIBAIOMINX l'[pO6J'[eMBI,
CBSI3aHHBIC CO 37I0POBBHEM KHBOTHBIX, IIPOBEJIA HACHTH(UKA-
IUIO U OTTMCAHHUE BBIACJICHHBIX MUKPOOPTAaHU3MOB, OXapaKTe-
pH30Baia TOKCHYHOCTH KYJIBTYp TPHOOB, M HA OCHOBAaHHUH TUX
JaHHBIX 3amuTiia B 1971 rogy MTOKTOPCKYIO AMCCEpTAIIHIO.
TraTtenbHOCTh M aKKypaTHOCTH MPOBOIMUMBIX HCCIIETOBAHIN
BUIHBI B oOIlyOnmukoBaHHBIX paborax EmmzaBerst Ceprees-
HBI, KOTOpPBIE U CETOAHS YnuTaroTcs ¢ nHrepecoMm (KBammunHa,
1971, 1974, 1979; Capkucos, KBamnuna, 1948).

Baruxsan Cena I'pantoBHa [pox. 1942] B 1960-70x T
MIPOLIUIOTO BEKa IPOBOAMIA aKTUBHYIO paboTy MO M3YyYEHHIO
BHIOB Tpub0B Fusarium Ha tepputopun ApmsHckoit CCP.
Ona oxoH4MIa Kadeapy MHUKPOOHOJIOTHH, a 3aTeM paboTraia
Ha Kadeape HIBIMNX pacTeHni EpeBaHCKOTo rocynapcTBeHHO-
TO yHUBepcHUTeTa. M3 OUBBI, CEMSIH U KOPHEH pacTeHUi, THH-
IOIIMX TJIOZI0B M OBOLIEH €10 BBIICNICHO U UASHTU(HLINPOBAHO
HECKOJIbKO JICCSITKOB BHIOB TPHOOB, B TOM 4HCie 26 HOBBIX
BHJIOB JUIsi ApMEHWH, & ONWH BHUJ M JECATh BapHaIlMid OIH-
caHbl Kak HOBbIe Jurs Hayku (baruxsn, 1969, 1971). B nacro-
siiee Bpemst Bun F. buxicola var. chlamydosporum Batikyan
(as ‘chlamydosporeae’) (1969) paccMmarpuBaeTcs Kak CH-
nouuM Cyanonectria buxi (Fuckel) Schroers et al. (2011),
a F. semitectum var. violaceum Batikyan & Abramyan (as
‘violaceae’) (1969) nom. inval. — xak cHHOHUM F. incarnatum
(Roberge ex Desm.) Sacc. (1886) = F. semitectum Berk. &
Ravenel (1875). Bunbt F. javanicum var. sclerotii Batikyan
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(1969) u F. martiellae-discolorioides Batikyan (1969), nom.
inval. — HeJISTUTUMHBIE, MIOCKOJIbKY OIMHMCaHbI 0e3 00s3aTelb-
HOTO TOT/Ia JIATHHCKOTO JIMarHo3a.

Haunnas co BpeméH A.A. SIueBCKOT0, yBIEUEHHO UCCIIE/I0-
BaBILero (y3apreBblie IPHUOBI ¥ TPOOIEMBI C HUMH CBSI3aHHBIC,
B aboparopun MUKOJIOTHH U (putonaronorun BU3P Bot yxe
Oonee 115 meT mopnmepxuBaeTcs JaHHOE HarpasicHHe. MHO-
rHe y4eHble, pyKoBoauBIne aboparopueit — Haymos H.A.,
XoxpsaxkoB M.K., Jlesutun M.M., Imutpues A.Il. u npyrue,
3aHMUMAJINCh Pa3BUTHEM HCCIIEJIOBAHUIA PAaCIPOCTPAHEHUS U
BPEIOHOCTHOCTH (Py3apH030B pacTEHUH, pasHOOOpa3us rpu-
608 Fusarium.

B 2008 r. coTpyaHuKH 1a00paTOpHH MUKOJIOTHH U (HUTO-
narojioru BU3P k.0.H. IllummnoBa Hanexna IlerpoBHa
(1948-2025) n n.6.H. UBamenko Baagumup IaBpuioBuu
(1941-2024) onyonukoBanu padoty «CucremMaTHKa u JUarHo-
CTHKa TpruOOB pona Fusarium Ha 3epHOBBIX KynbTypax» (ILun-
nuioBa, Meamienko, 2008), koTopas obierdana uneHTH(UKA-
IIUIO IHPOKO PACHpPOCTPAHEHHBIX BHIOB M COOTBETCTBOBAJA
COBPEMEHHOW Ha TOT MOMEHT HOMeHKiarype. OCHOBaHUEM
JUTSL OTIMCAHUS BUAOBOTO COCTaBa MOCITYXIJIa HE0OXOIUMOCTh
MIPE/ICTaBUTh PYCCKOSI3BIYHBIM HCCIIEI0BATENSIM COBPEMEHHBIE
MIPUHITUITE TAKCOHOMUU TPUOOB Fusarium, IpUBECTH JUAarHO-
3bI HEKOTOPBIX BXKHBIX BUJIOB, OTCYTCTBYIOLINX B TAKCOHOMH-
geckoit cucteme B.W. bumait (1955, 1977), n yTO4HUTS BHIIO-
BbIe Ha3BaHUs. B paboTe OCBEIIEHbI TEOPETUUECKUE ACTIEKTHI
W METOJBI BBIZICNEHUS TPHOOB poxa Fusarium; IPeICTaBICHBI
MOpP]OIIOTo-KyIbTypalibHBle 0coOeHHOCTH 18 Hambonee ya-
CTO BCTPEYAIOMINXCA BUJOB W CHHONTHYECKUH KITFOY TSI UX
OTIpEAEIICHUS.

B namre BpeMs1 Hayka MepeXKMBaeT OIWH M3 CaMBIX MHTE-
PECHBIX IEPHOIO0B, MOCKOIBKY OTKpPBIBAIOTCS MHOTr0OOeIa-
IOIIHE TMEePCHEKTHBBl B MO3HAHUM BHIOBOTO pPazHOOOpa3us
rpu0OB, YCTAHOBJICHUS! X POJICTBEHHBIX CBS3EH, BBISBICHUS
HX 3HAYCHUA B IPUPOJIE. YCHCXI/I, JOCTUTHYTBIC B MOCIICTHUC
rofsl B ITOHUMaHHHM TAaKCOHOMHYECKOH OYEepYEHHOCTH HO-
BbIX BHUJ0OB Fusarium, IPEKIAC BCEro, CBA3aHbl C PA3BUTUEM
MOJICKYIIIPHO-TCHETHIECKUX MeToHoB. COBpEMEHHOE OIHCa-
HHE HOBBIX TaKCOHOB SIBIISIETCS «HAYKOEMKOH NPOAYKIHEH»
U OCHOBaHO, KaK MPaBUJIO, HA COBMECTHBIX YCHIIHAX KOJIICK-
THUBaA KBaJ'II/I(bI/II_[I/IpOBaHHI)IX CIIeLIMaJINCTOB. Ecan mukonorun
MPOILIOTO BEKa, MPOBOMS OMHCAHUSA TPHOOB, MCIIOIB30BATH
MopdoMeTpruIecKue TPU3HAKU, TO B HACTOSIIEE BPEMsI CHCTeE-
MaTHKHA YCTaHABIMBAIOT B OCHOBHOM T'PYIITHI TCHETHYECKOTO
CXOACTBA OPTAaHU3MOB U IMPOBOJAAT YTOYHCHUC UX CBOMCTB.

OunoreHeTndeckas KOHICTNHS BHAA, OCHOBaHHAS Ha
aHaJIN3€ JaHHBIX O MYJBTUJIOKYCHBIX IMOCJIE€A0BATCIbHOCTAX
JHK, mo cpaBHEHHWIO C TPamUIMOHHONH MOpdoiorndeckon
KOHIICTIIIMEH NPUBOIUT K 3HAYUTEIILHOMY APOOJEHUIO TaK-
COHOB, a TaKKe M3MEHsET IpeAcTaBIeHUsI 00 oObeme poma
u TpaHcopMHpyeT ero BHYTpeHHIOW cTpykTypy (['arkaesa,
2023). OunoreHeTHYECKAN aHaIN3 MYJIBTHIOKYCHBIX ITOCIe-
noBarensHocTel JIHK mo3Bonmun pazaenuts pon Fusarium
Ha 23 KpymHBIE KIaabl (KOMIUIEKCHI BHIOB), UMEIOIINE XO-
porryro crarucThHueckyro mojuepxky (Geiser et al.,, 2013,
2021; Crous et al., 2021), a uncio BUAOB, pacrpeaeneHHbBIX 110
9THM KoMIuTekcam, npeBbicuiio 450 (O’Donnell et al., 2022;
Mycobank). IIpoucxoasmas CTpyKTypu3aisi BUIOB HMEET
CBOIO ITOJIOKUTENBHYIO CTOPOHY, BBISIBIISISL TOTIOTHUTEIBHBINA
CHEKTP OTIIMYNH, KOTOPBIA MOKET OBITh UCIIONIB30BAH IS TIO-
HUMaHHS CBOICTB OpraHu3Ma.

BrisiBiieHHE B pa3nUYHBIX PErHOHAX MUpa (QHUIOTCHETHYE-
CKUX JIMHUH, a B IOCTIEACTBUU TPYIIbI BUNOB F. graminearum
(O’Donnell et al., 2004, 2008), mpuBeI0 K MBICITH ITPOAHAIH-
3upoBarh nomnyiasuuio F. graminearum IanbHero Boctoka,
MIOCKOJIBKY B IpoOIiecce N3yUYeHust 3Toro rpuba Ha JaHHOI Tep-
PHUTOPHH yXe BO3HUKIO MHEHHE O 3HAUUTEIBHON €To TeTepo-
TeHHOCTH 110 paay npusHakoB (JIesutun, ['arkaesa, 1991; I'ar-
kaeBa, 1994; Gagkaeva, Levitin, 1997; Gagkaeva, Yli-Mattila,
2004). Nzyuenune mrammoB F. graminearum, IiepBOHAYaIBHO
UACHTH(UIMPOBAHHBIX 110 MOPQOJIOTHYECKHM IIPH3HAKaM,
MIPUBEIO K OMHCAaHHUIO HOBOTO Ul HAyKW BUAA F ussurianum
T. Aoki, Gagkaeva, Yli-Mattila, Kistler & O’Donnell, mrram-
MBI KOTOPOTO OBLIM BBIIENIEHBI U3 3€pHA U KOPHEH ITIICHHIIBI
1 OBca, BhIpameHHbIX B [Ipumopckom permone (Yli-Mattila
et al., 2009). brmarogapsi KOMIZIEKCHOMY ITOIXOAY K OICHKE
pasHooOpa3us CBOWMCTB MITAMMOB, YIajOCh MOJYYUTh HH-
(bopManuio 0 cCaMOCTOATETBHOCTH JAHHOTO BHIA B TpymIie F.
graminearum sensu lato, cocTosieil B HacTosiee BpeMs U3
16 dumoreneruueckux Buaos (O’Donnell et al., 2004, 2008;
Aoki et al., 2014; Laraba et al., 2021).

B 2006 romy corpyaHuku Bcepoccuiickoro Hay4HO-HC-
CJIEI0BATEIBCKOTO MHCTUTYTa 3KCIEPUMEHTAIBHONH BETEpPH-
Hapuu (BHUMBCI'D, . Mocksa) 1.0.H. Kononenko aiuna
IlanteneeBHa u k.M.H. BypkuH AJjexceii AHaToabeBHY
nepesiayi JJIsl UCCIEAOBAHUM B J1a0OPaTOPHIO MUKOJIIOTHH U
¢uronaronornn BU3P mrammel rpuboB, BBIIENCHHBIX MPU
aHaJIM3€e MUKOOHMOTBI 36pPHOBBIX KYJIBTYp B CHOMPCKOM H J1ajlb-
HEBOCTOYHOM peruoHax. 110 MHEHHUIO KOJUIer, ITaMMbI ObIIH
MOPQOJIOTHYECKH CXOIHBI ¢ F. poae, HO NPOLYLIMPOBAIIN He-
XapaKTepHO BBICOKHE JJIsl 3TOrO BHJA YPOBHH T-2 TOKCHHA.
B pesymprate KOMIDIEKCHBIX HCCIEIOBAHHUNA Pa3HOOOpPa3HBIX
CBOHCTB, JaHHBIE IUTaMMBI OBUTH OXapaKTEpU30BaHBI Kak
CXOfHbIe ¢ BUIIOM F. langsethiae, HO TOCKONIBKY apeaj JaHHO-
TO BH/Ia OTPAHUYCH TOJIBKO TeppuTopuei EBpomsl, To mram-
MbI 0003HauWH Kak F. langsethiae var. sibiricum (Gagkaeva
et al., 2006). JlanpHEHITHI MOJIEKYASIPHO-TEHETHIESCKUI aHa-
JIM3 ITaMMOB B paMKaxX MEXIyHapOIHOTO COTPYAHHYECTBA
NIpUBENl K ONMCAHWIO HOBOTO Ul Hayku Bupa F. sibiricum
Gagkaeva, Burkin, Kononenko, Gavrilova, O’Donnell, T.
Aoki & Yli-Mattila, ¢unoreHeTHYecKkn ONHU3KOTO K BHAAM
F langsethiae, F. sporotrichioides u F. poae (Y1i-Mattila et al.,
2011), ocHOBHOI apean KOTOPOTO OTpaHWYECH TEePPUTOpHEH
Asnm (I'aBpuiniosa, 'arkaesa, 2020).

Muxonorndeckuil repbapuii 1ab0paTopuu MUKOJIOTUH H
¢utonaronornn BU3P ocHoBan mpodeccopom A.A. Sues-
ckuM B 1892 r., u HacuuTkiBaeT okosio 150 ThICSY eAMHULL Xpa-
Henus. Cpenn HuX, 6osee 750 repOoapHBIX 00pa3IloB CBA3AHbBI
¢ rpubamu ponma Fusarium, W TIPEACTAaBISIOT COOOH YacTH
3aCyIICHHBIX PACTEHUH C CHMIITOMaMH MOPaXEHHUs rpudamu,
JONIOJIHCHHBIE aHHOTAIMAMH, TAKUMM KakK [1aTa, MECTO, UMs
cOopIIrKa 1 TOTOo, KTO IPOBEIN OIpEAeIeHHE.

[To xonuuecTBy COOpaHHBIX, ONPEIEIICHHBIX U IIEPEAaHHbBIX
B repbapuii 00pa3oB BHIHOE MECTO 3aHUMAIOT Mpod. A.A.
Suesckuii (40) u npod. H.A. HaymoB (69). Taxxe coxpansi-
I0TCsI 00pas3Ibl TAKCOHOB TAKMX POCCUHCKHX MHKOJIOTOB, KaK
Abpamos 1.H. (69), H.H. Boponuxus (1), ["H. Joporus (3),
A.C. JleroB (3), K.E. Mypamxunckwuii (1), H.A. ITansaeBckuii
(6), B.H. Iornaiiuyxk (15), A.W. Paitnno (3), A.Jl. ®oxuH (3).
Oco0yi0 YHHKaIbHOCTD MPEACTABISIIOT THIIOBBIE MaTepHalIbl
TaKCOHOB, OIMCaHHBIE aBTOPaMH, U XpaHsiuecs B ['epoapun.



72 Taexaesa T.FO. / Becmnux 3awumol pacmenuu, 2025, 108(2) c. 60-77

I'epOapHblit  Marepuan, CBS3aHHBIA ¢ TpuOaMu poxa
Fusarium, BKII0O4aeT HE TOJIBKO OTEYECTBEHHBIC, HO U WHO-
CTpaHHBIE 00pa3sIbl, COOpaHHbIE B TEYEHHE MPOILIBIX CTO-
netnid B Buue cepuil akcukar: «Rabenhorst L. Klotzschii
Herbarium Vivum Mycologicum, 1832—1855» (4 repOapHbIX
o0pasma); «v. Thumen, Herb. Mycol. Oeconomicum, 1875—
1884»(4 obOpasma); «Rabenhorst L. Fungi europaei exsiccati,
1872-1886» (4 ob6pasma), «Roumeguere C. 1886. Fungi
Gallici exsiccati. Centurie XXXVIIL., 1890» (15 o6pa3uos);
Cooke M. C. Fungi Britannici exsiccati a collecti, 1844 (2 06-
pasua); Saccardo P.A. Fungi Italici Autographice Delineati:
Hyphomycetes. Ascomycetes. 1873—-1880 (2 o6pasma). bo-
nee 80 00pa3IoB OTHOCATCS K IepHoxy coopa Mexay 1844—
1899 rr. Camble panHHE 00pa3lbl, CBS3aHHBIE C TaKCOHOM
Fusarium, cobpannsie James Edward Vize B Teiim (Oxcdopa-
mmp, BennkoOpuranus) Ha cTeOISIX KparuBBI U JaTHPyEMBbIe
teBpaném 1844 r., xpansites yxe 6ornee 180 et — LEP 124948
u LEP 124949 F. tremelloides Grev.,1822 (coBp. Calloria
tremelloides (Grev.) L. Lombard, in Crous et al., 2021). bes-
YCIIOBHO, TepOapHble 00pa3Ibl IPEICTABIAIOT 3HAYUTEIbHBIHA
MHTEpEC JUIs TAKCOHOMHYECKHUX HUCCIIeJOBaHNH IpHOOB U BOC-
TpeOOBaHBI MUKOJIOTaMH.

B nmaboparopun mukonoruu u ¢uromnaronornu BU3P B
1992 r. nox pykoBoacteoMm npo¢. Jlesutuna Mapka Mu-
xaiiioBu4a Obuta chopMHUpOBaHa KOJUIGKIMSI TPHOOB, 3Ha-
YHUTEJbHAs 9acTh KOTOPOH IpEACTaBleHa TaMMaMHi IpHOOB
Fusarium (xyparop Iummmosa H.I1.). Komnekmws 3aperu-
cTpupoBaHa Bo Beepoccuiickoii KOJUTeKIIMH MUKPOOPTaHU3MOB

(www.vkm.ru) (mmupp WDCM #760 m/0) u Bxomut B [ocy-
JTApCTBEHHYIO KOJUIEKIIMIO MHKPOOPTaHW3MOB, IATOTCHHBIX
Juts pacteHuid u ux Bpeaurener (BU3P). Komrekius ¢yzapu-
€BBIX IPUOOB OCHOBAHA Ha MaTepHaje, COOpaHHOM B PasiIHd-
HBIX pernoHax Poccum m Ha TEPPUTOPHAX CTpaH JANBHETO H
OIIKHETOo 3apyOerKbs, U BKIIIOYAET IITAMMBI, BBIICIICHHEIE U3
Pa3JIMYHBIX BHIOB KYJIBTYPHBIX M JTHUKOPACTYIINX PacTCHHH,
13 MOYBHI ¥ HACEKOMBIX. [lepBble mTaMmbl Fusarium, coxpa-
HEHHBIE B KOJUIEKIUH, AaTUPYIOTCsA 1982 I, U OHA €XEerogHo
TIPOJIOJDKACT TOTIONHATHCSI HOBBIMH OpTaHW3MaMH, KOTOpBIE
TIOCTETIEHHO TOABEPTaloTCsl MOJIEKYISIPHOMY T€HOTHIIMPOBA-
HUIO U MCTIONIB3YIOTCS JAJIsl U3YUYEHUs pa3HOOOPa3HBIX CBOMCTB
TprOOB COTPYIHUKAMH JTAOOPATOPHH ¥ CIEUATICTAMU JIpY-
rux yupexnaeHuid. K mepeunio HamOosee akTyanbHBIX BO-
MIPOCOB, CBSI3aHHBIX C TpubaMu poxpa Fusarium, OTHOCSTCS:
1) TAKCOHOMMS ¥ CUCTEMATHKA TPUOOB C BBISBICHHEM aMILTH-
TyZIbl N3MEHYMBOCTH PAa3HOOOPA3HBIX CBOWCTB M NMPU3HAKOB;
2) ycTaHOBIICHHE OOIIMX 3aKOHOMEPHOCTEH B reorpaduye-
CKOM PAacCeJICHUH BHIIOB U BBISIBJICHHE KPYyra OpraHU3MOB-XO-
35€B; 3) BPEIOHOCHOCThH BBI3BIBAEMBIX MMH 3a00JIEBaHUN H
IyTH €€ yMEHBIICHNSI.

AKTHBHOE BHE/IPpEHHE MOJIEKYIIPHO-TEHETHIECKUX TEXHO-
JIOTHH B UCCIIEIOBAaHUS B JaOOpaTOPHX MUKOJIOTHH M (PUTOTIA-
tonorur BU3P npuBeno kK onucaHuio HOBBIX JIJIsl HAYKH BUIOB
(y3apueBbIx TpuoOOB — F. ussurianum, F. sibiricum, F. bilaiae,
F. neoglobosum Gagkaeva, Orina, & Gavrilova (Gagkaeva et
al., 2023, 2025; Yli-Mattila et al., 2011) i yTO9HEHIIO BUIOBO-
TO pa3HooOpa3us (y3aprueBbIX T'PHOOB Ha TEPPUTOPUH HaIIeH

CO0C0L L, 69906&
[ stg6000@

00090 ©

3

Pucynok 12. KysibrypanbHblie 1 MUKPOMOP(OIOTHUECKUE XapaKTEPUCTHKH PaHee HeN3BECTHBIX BUAOB rpulboB Fusarium,
OIIMCAHHBIX Ha OCHOBE IITaMMOB, XPAHAIIMXCS B KOJUICKIUH KYJIBTYP MUKPOOPTaHU3MOB J1a00PAaTOPHU MUKOJIOTHH
¢uronaronornu BU3P. OdunnansHble HayyHbIe OMUCAHUS BUIOB IIPEACTABICHBI B HAYUHbIX IyOnukauusx: (1) F sibiricum
Gagkaeva, Burkin, Kononenko, Gavrilova, O’Donnell, T. Aoki & Yli-Mattila (Yli-Mattila et al., 2011) ; (2) F bilaiae
Gagkaeva, Orina, Gomzhina & Gavrilova (Gagkaeva et al., 2023) ; (3) F. neoglobosum Gagkaeva, Orina, & Gavrilova
(Gagkaeva et al., 2025)

Figure 12. Cultural and micromorphological characteristics of the newly encountered Fusarium species, described on the basis
of strains maintained in the collection of microorganisms of the mycology and phytopathology laboratory of VIZR. The formal
scientific species descriptions articulated through the scientific publications: (1) F. sibiricum Gagkaeva, Burkin, Kononenko,
Gavrilova, O’Donnell, T. Aoki & Yli-Mattila (Yli-Mattila et al., 2011); (2) F. bilaiae Gagkaeva, Orina, Gomzhina & Gavrilova
(Gagkaeva et al., 2023); (3) F. neoglobosum Gagkaeva, Orina, & Gavrilova (Gagkaeva et al., 2025)
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ctpanbl (Gavrilova et al., 2024; Orina et al., 2023; 'aBpuo-
Ba u ap., 2022, 2023; I'arkaeBa u np., 2024; T'omkuHa u Aap.,
2021; Opuna u ap., 2024) (puc. 12).

Ceituac nmpoucxonuT OypHOE pa3BUTHE TaKCOHOMHUHU TPH-
00B C HCIOJIB30BaHIEM MOJICKYIISIPHO-TEHETHYECKUX METOJIOB,
KOTOpbIE Ka4eCTBEHHO M3MEHWIN KJIacCU(HUKALIUIO, U MPUBE-
T K KPaTHOMY YBEJHMUCHHUIO YHCIIa BUIOB rpnboB. Crucrema-
THUKH IPOIUIOTO BEKa, WUCIIONb3Ysl MOPPOMETPUIECKUE TMpPH-
3HAKH, ONMHCAIN OOJBIIOE YHCIIO BUIOB (y3apHUeBBIX I'PHOOB,
0o0BbenuHsIS OPraHU3MBbl 110 CXOJACTBY BH3yalbHO 3aMETHBIX
MIPU3HAKOB IPH YCTAHOBICHUH aMILUTUTYAbI IX BO3MOXHOM H3-
MeH4YMBOCTH. Kak nmpaBuiio, OCHOBHbIE KJIaCCU(HUKALMH POAA
Fusarium xaaccuyeckoro mepuona BO MHOTOM YAWBHUTEIHHO
TOYHO OIPE/ICIIIIN POACTBEHHBIE CBSI3M ATOW TPYMITHI IPUOOB,
YTO TOJIBKO MOATBEPXKIACT TATAHTIMBOCTH HCCIIEOBATENEH,
KOTOpBIE NP O0ILEH CKyAHOCTH ANAarHOCTHYECKUX IIPHU3HAKOB

W 3HaYUTENLHON BHYTPHBHAOBOH MOP()OIOTNYECKON M3MEH-
YMBOCTHU C TEPEKPHIBAIOLIMMUCS I'PaHUIIAMH CTaHIAPTOB BU-
JIOB, CMOIVIM MIOHSTH APXUTEKTOHUKY 3aKOHOMEPHOCTEH CTpo-
€HHSl ITOTO CIOKHOTO TakcoHa. Takum oOpa3oM, akTHBHOE
pa3BUTHE TAKCOHOMHH I'DHOOB OCHOBAaHO Ha OITyOJIMKOBaH-
HBIX YMO3AKIFOUYCHUSAX U OMHUCAHUIX, TepOapHbIX 00pa3max u
mTamMMax TpuOoOB, KOTOpbIE COOpal, ONMUCATN U COXPAHUITU
HAIlld IPEANICCTBCHHUKN. BUNTHIBasCH B IyONHUKAIIUH HCCITe-
JOBaTeJIe MPEIIeCTBYIONINX TOKOJICHUH W 3HAKOMSCH C MX
cynb0aMHu, HeNlb3si He BOCXHTUTHCS CAMOOTBEPKEHHOCTBIO B
MTOWCKE HOBBIX HAYYHBIX 3HAHUH M HE MOXKAIETh, YTO MHOTHE
neranu ux owmorpaduil yrepsHbel. OJHAKO KaXKIBIA pa3 yoe-
XKJIaelbes, YTO, HEB3HUpasl Ha CJIIOXKHBIE BPEMEHA, B KOTOPBIX
OHH XWJIH (2 KOT/1a OHM OBUIN JIETKMMHU?), )KU3HB ITUX YUEHBIX
Obli1a HAIOJIHEHHOH U YCTIEIIHOH.
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T.Yu. Gagkaeva*
All-Russian Institute of Plant Protection, St. Petersburg, Russia

*corresponding author, e-mail: t.gagkaeva@mail.ru

This review presents information on researchers of Russian origin that have made significant benefaction to the
taxonomy of Fusarium fungi, who described new species or contributed to their classification, whose names are included
in the list of Fusarium taxa authors. Scientists worked in previous centuries did not have modern methods, but had deep
scientific views, and their professional competence formed a globalizing basis for taxonomic achievements in the current
mycology. The value of the legacy they left behind, including principles and methods of work, publications, and hundreds
of herbarium specimens, is noted. Modern taxonomy of Fusarium fungi is a synthesis of information obtained by previous
scientists based on the analysis of morphometric diversity and new data received using phylogenetic analysis of multilocus
DNA sequences. As a result, the classification is undergoing a period of rapid development, new phylogenetic species are
being actively described, many previously identified taxa have lost their legitimacy, which does not reduce the value of
the information obtained at the initial stages of the development of the taxonomy of this group of fungi. Although there is
extensive taxonomic work on Fusarium fungi, fungal diversity and genus structure remain poorly understood, and little is
known of the distribution, biology, genetics of the vast majority of species, despite the well-known important role of these
organisms in nature. Formally described Fusarium taxa represent only a small proportion of the expected species diversity,
and future studies will significantly expand our understanding of the biodiversity of fungi and their ecological functions.
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HEPCHEKTHUBBI COTPYJTHUYECTBA POCCHUHU U KUTASA
B OBJIACTH W3YUEHMSI MOJEKYJISIPHOM ITPUPO/IBI PE3SUCTEHTHOCTH
YIEHUCTOHOI'MX BPEJIUTEJEN K NECTULUIAM

E.C. OkyJoBa', /I.A. Emeansinos', U. X3!, C. II3an?, T.B. MarBeeBa'*

!Bcepoccuiickuti nayuno-uccredosamenvckuil uncmumym saugumol pacmenuti, Cankm-Ilemepoype
2 Unemumym 3awumvl pacmenui Kumaiickoti akademuu cenvckoxosaticmeenuvix Hayk, [lexun, Kumai

*omeemcmeenHwlil 3a nepenucky, e-mail.: radishlet@gmail.com

[TpencrapneHHblil MUHU-0030p MOCBSIIEH NEPCIIEKTHBAM M KJIFOYEBBIM HAlpaBJICHUsIM cOTpyaHu4ecTBa Poccuu n
Kuras B 001acTH U3y4YeHHS MOJICKYJISIPHOU TIPUPO/IBI PE3UCTCHTHOCTHU KIICIICH M HACCKOMBIX-BPEAUTEIICH K MECTHIIAAM.
B pabote mpezcrapieHa uHdopMaius 0 Hanboiee BPEAOHOCHBIX BHIAX, pacrnpocTpaHeHHbIX B Poccum u Kurae, ux
apeayiax, a Tak)Ke 0 MOJIEKYJSIPHO-TE€HETHYECKUX MOIX0aX K UCCAEIOBAHUIO MPUPOIBI PE3UCTEHTHOCTH. DTH MOIAXObI
BKJIFOYAIOT B ce0s M3yueHue noimmopduima TeHOB MUILIEHEH AEHCTBUS MpEenaparoB, a TakkKe W3y4eHUE IKCIPECCHU
T'CHOB, OTBCYUAKOIIMX 3a JACTOKCUKAIMIKO IICCTULWIOB. I[aHHI)Ie HCCJICAOBaHUA JI1 MOHUTOpHUHIA pPaCclpoOCTPaHCHUA
PE3UCTCHTHOCTU K NECTUIUAAM B HOMYIANUAX HACCKOMBIX H KJ'leLlIeﬁ u rpaMOTHOIo nou60pa CTpaTeFl/Iﬁ KOHTPOJIA
YHCIEHHOCTH YWIEHHUCTOHOTHX BpeauTenel B o6enx crpaHax. [loMiMMO HaydHBIX HalpaBiIeHUH COTPYIHHUYECTBA BayKHOU
33,[[3'{61‘;1 ABJISICTCS COBMECTHAs NOATOTOBKA HAYUYHO-TIEJArOTUYCCKUX KaJAPpOB JJIsd I[aHHOﬁ OoTpacjiu CEJIbCKOXO3SMCTBEHHBIX
Hayk. COBMECTHBIE YCHIIHSI IBYX CTPaH, Pean30BaHHbIE YePE3 COBMECTHBIE UCCIIEOBAHUs, 0OMEH OIBITOM U Pa3paboTKy
HOBBIX TEXHOJIOTH, MOTYT IpUBECTH K Oosiee 3(h(EeKTHBHOMY HCIIOIB30BAHUIO MECTHUIMJIOB, CHUKEHHIO 3aTpar Ha MX
MPUMEHEHHE U TIOBBIIIEHHUIO YPOKAHHOCTH, YTO B CBOKO 0Y€Peb OyIET ClIOCOOCTBOBATH 3KOHOMHUYECKOMY POCTY.

KaroueBrble ciioBa: YWICHUCTOHOTHUC-BPEAUTCIIN, PE3UCTCHTHOCTD, aKaprUU/ibl, THCCKTUIIUAbL

Hocmynuna 6 pedakyuro: 22.04.2025

HecmoTpst Ha ycriexu TeHHOW WH)XEHEPUH M TPaIUIHOH-
HOW CEJICKI[UH 0 CO3MaHUI0 (GOPM pacTeHuil, YCTOWYHUBEIX K
BpPEIUTEISAM, a TaKKe Pa3HOOOpPa3HbIC METOIBI OHOIIOTHYe-
CKOM U MHUKPOOMOJIOTHMYECKON 3alllUThl PACTEHUI, B COBpE-
MEHHOM CEJIbCKOM XO3SHCTBE MECTHIUIbI 3aHUMAIOT BaXKHOE
MECTO B KOHTPOJIC YUCIICHHOCTH YJICHHCTOHOTHX BpPEIHUTE-
JeH JUIs yBETWYCHHs MPOIYKTHBHOCTH PACTCHHM, 3aIUTHI
ypoKasi, KOHTPOJISI pacCIpOCTPAHCHUS 3a00JIeBaHUM, ITEPEHO-
CUMBIX BpenuTensaMu. YacTo mpuMEHEHHE MECTUIUI0B MO-
JKeT OBITh 0OJIee SIKOHOMUYECCKHU BBITOJHBIM MO CPABHEHHIO C
JIpyruMu MetonaMu 00peObl ¢ Bpeaurensimu (Van Leeuwen
et al.,, 2015; Sparks, Lorsbach, 2017; Cyxopy4eHko u map,
2024). Bmecte ¢ TeM, B CEIBCKOM XO3SHCTBE CYIIECTBYET Ce-
phe3Has mpoliieMa BO3HUKHOBEHHS Y HACCKOMBIX M KIICHICH
PE3UCTEHTHOCTH K WHCeKkThuiuaaM u akapurmnam (Whalon
et al., 2008; Venkatesan et al., 2022; De Rouck et al., 2023).
Pe3ucTeHTHOCTh 4acTO pa3BHMBAETCSl M3-3a YPE3MEPHOTO He-
I[EJICBOTO HCIIOJb30BAHUS MPENApaToB, WX HEMPABHILHOTO
MpPUMEHECHUS (HEIOCTAaTOYHBIC JIO3bI WM HEPETryJspHOE MpPHU-
MEHCHHUE), OTCYTCTBUS POTALMU PA3IIUYHBIX KJIACCOB MHCEK-
TUIUIOB/aKapuIMIoB. [IpuMeHEeHHE MIPenapaToB, K KOTOPHIM
y MOMYJSIMH BPEIUTENEH pa3BUIACh YCTOHYHUBOCTH HPUBO-
JTUT K YMEHBIICHUIO 3()(HEKTUBHOCTH KOHTPOJIS BPEAUTEIICH, K
CHIDKEHMIO ypokaiiHoCTH. [103TOMy MOHUTOPHHT HOMYNIALUI
BpPEIUTENCH U UX YYBCTBUTEIBLHOCTH K MHCCKTHIIUIAM UIPACT
peLIaouyIo pojib Ipy Hay4YHO-000CHOBAaHHOM BBIOOpE Ipera-
paroB u ux porauu (Whalon et al., 2008; Bass, Nauen, 2023;
CyxopyueHko u ap, 2024).

CotpynuauuectBo Poccun u Kurtas B o6nactu nusyueHus pe-
3MCTCHTHOCTH K MECTHUIMIAM Y WICHHUCTOHOTUX BpEAUTEIICH

Hpunama k newamu: 15.07.2025

CEJICKOTO XO3SHiCTBA MMEET 3HAYMTENIbHBIE NEPCIIEKTHBEL,
YUYUTBIBasi BAYKHOCTb 3TOM MPOOJIEMBI sl 00ecIIeYeHus! Mpo-
JIOBOJIbCTBEHHOM O€3011aCHOCTH M YCTOWYHMBOTO DPa3BUTHS
arpapHoro cexropa. CTpaHbl HMEIOT NPOTSDKEHHYIO CyXOITyT-
HYIO TPaHHMILY, IO9TOMY apealibl MHOTHX BpeinTesel 3aXBaThl-
BatoT obe crpansl (https://agroatlas.ru). Ilepeuenr Hanbomnee
BPEIOHOCHBIX BHJIOB M IIPE/ICTaBJICH B Tabnuue 1.

Jns MOHMTOpHHIa DPE3UCTEHTHOCTH Ba)KHOE 3HAYEHHE
nmeer JIHK-nnarnoctrka. OHa BKJIro4aeT B ceOsl BBISBICHHE
WU3MEHEHHMH CTPYKTYpbl M (DYHKIMI T'€HOB, CBSI3aHHBIX C Jie-
TOKCUKallMeH MHCEKTUIMOB/aKapHIUA0B, WK TOTepel 1yB-
CTBHUTEJILHOCTH K HUM CO CTOPOHBI MHUILICHEH NeHCTBHS Ipe-
naparoB (Van Leeuwen et al., 2009, 2020). Hanpumep, 65110
MI0Ka3aHO, YTO TOYKOBBIE MYTaIlMH, IPUBOJSIINE K 3aMEHaM
AMHUHOKHCIIOT B T€HE HaTpHUH-KaJMEBOIO HAcOCa, BHI3BIBAIOT
PE3UCTEHTHOCTh K INUpeTpouaaM (IIHMPOKO HCIOJIE3YEMBIM
kak B Kurae, Tak u B Poccun) y knemiel 1 HECKONBKUX Je-
CSITKOB BHJIOB HACEKOMBIX M3 Pa3MYHBIX CEMEHCTB, IPHYEM
HEKOTOpPbIE 3aMEHBI COBIAJIAIOT Y PE3UCTEHTHBIX 0c0o0el BU-
JIOB, OTHOCSIIIUXCSA K pa3HbIM ceMeiicTBam (Dong et al., 2014).
YeroitunBocTh K OMQeHasary NpuaaloT MyTaluyd B T€HE LH-
TOXpoMa b, yCTOHYMBOCTB K (hochopopraHuIecKuM coeiHe-
HUSIM, PUMEHSEMBIM TTOBCEMECTHO, OOYCIIOBJIEHa MYTallH-
SIMH B T€HE alleTU3XOJIMHACTEepasbl, TIyTamaT-yIpaBisieMble
XJIOPU/IHBIE KaHAJbI SIBISIOTCS MMIIEHSMH Pa3pelIeHHbIX K
npumenennto B Poccun n Kurae aBepMeKTHHOB, a MyTallu
B MX T'€HaxX IPUBOIAT K PE3UCTEHTHOCTH K 3TUM Hpernaparam
(De Rouck et al., 2023). Takum oOpa3om, aisi pa3paboTKu
MOJIEKYJIIPHBIX JMAarHOCTUKYMOB C LI€JIBIO. BBISBICHHS ajl-
Jienield TeHOB, NMPHUBOSIIMX K IOTEPE YYBCTBUTEIBHOCTH K
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npenapary, TpeOyercss HHpOpManus 0 HyKJICOTHIHBIX 3aMe-
Hax, NMPHUBOSIIUX HAa YpOBHE Oeika K KOH(OpMAaIIOHHBIM
W3MECHEHHSIM W yMEHbBLIEHUIO cpoacTBa Kk mpemnapary (Ilias
et al., 2017; Mavridis et al., 2022). JleTokcukamus 0OBIYHO
CBsI3aHA C TTOBBIIIEHHOW aKTHBHOCTBHIO ()EPMEHTOB, KOTOpPBIE
MepeBOST NECTUIHIBI B O€30mMacHyo ajisi opranusma ¢Gop-
My IO TOTO, KaK OHM JAOCTUTHYT CBOMX MHIIEHEH. DTOT Me-
XaHU3M 00ycioBieH nuddepeHInanbHON SKCIpeccuei TeHOB
JIETOKCHKAIH, KOTOpasi MOXKET OBITh PE3yNbTaToM H3MEHe-
HUH B PETYISTOPHBIX dJIEMEHTAX (I[MC- MM TPAHCPETYIISALHS)
wm aymmmkam renoB (De Rouck et al., 2023). ®depmeHTHI
muroxpoma P450 (CYP) sBnsirorcst HanbGomnee MIMPOKO H3Y-
YEHHBIMH ()€PMEHTAMH AECTOKCHKAINH y PAa3IH4YHBIX BUIOB,
BKJIFOYasi HACEKOMBIX M KJIeleil. bonpmmHeTBO M3 HUX OTHO-
carcs k cemeirictey CYP392. Hanpuwmep, y T° urtica pepment
P450 CYP392A11 cnocoben merabonusuposarh Oudenasar
MOCPEACTBOM IT'MAPOKCHIMPOBAHHUS €TI0 KOJIBLIEBOH CTPYKTYPBI
(Lu et al., 2023). Ora pepmenTarnBHas MOANDHUKALIS 3HAUH-
TEJILHO CHIDKAET TOKCHYHOCTh On(eHasara, TeM caMbIM CIIO-
COOCTBYSI pa3BUTHIO PE3UCTCHTHOCTH. Takum oOpasom, Iuis
JIMarHOCTUKU JETOKCHKAIMH MECTULHIOB TPeOyeTcsl 3HaHUEe
BOBJIEYEHHBIX B 3TOT Iponecc ()epMEHTOB, yMEHIE OLIEHUBATh
ypoBeHb 3kcpeccuu ux reoB (Dong et al., 2014; De Rouck
etal., 2023).

B MHOTOUYMCIIEHHBIX HCCIIENOBAaHUSX OBLIO MOKa3aHO, 4TO
aJJIenId PE3UCTEHTHOCTH MMEIOT HEepaBHOMEpHOE reorpadu-
YeCKOe PAaCHpOCTpaHEHUE: UX MAaTTEPH MOXKET CHIIBHO Pa3iiu-
garbcs B pa3HbIX crpanax (De Rouck et al., 2023). Hampumep,
Yy OOBIKHOBEHHOT'O NMAayTHHHOTO KJIEla Ha CErOJHs W3BECTHO
TOJBKO JBE MyTallud B TE€HE UTOXpOMa b, mpuBoAsIIME K pe-
3UCTEHTHOCTH K OndeHaszary u pacnpocTpaHeHHsle B EBpore,
Azun, ABCTpajnd, B TO BpeMs Kak OOJBITMHCTBO MYTAallWit
BcTpevarorcs okanbHo (Van Leeuwen et al., 2008, 2020; Ilias
et al., 2017; Fotoukkiaii et al., 2020). Y storo e o0bekTa ai-
JIeTIM TeHa HaTpUH-KaJIMeBOro Hacoca (MUIIEHb TMPETPOHIOB),
onncanHble B CeBepHO AMEpHKe He BCTPEUAIOTCS B APYTHX
YacTsIX CBETA, B CBOIO OUEpe/lb CBPOICHCKIE M a3HaTcKue a-
nenu otcyTcTBYIOT B AMepuke (Van Leeuwen et al., 2020). ¥
KaIlyCTHOH MOJIM ONHMCaHO IIECTh MYTAaIlM{, MPUBOAALINX K
ycToifunBocTH K nuperpounaM. [Ipu stom B A3um BcTpeda-
torcs Bce mectb SNP (Single Nucleotide Polymorphisms), a
B ABCTpanuu Toyibko Tpu U3 Hux (Shen et al., 2023; Liu et al.,
2024; Kwon et al., 2004; Endersby et al., 2011; Sonoda et al.,
2010)

CrnenoBarensHO, W3YYEHHE MOJCKYISIPHO-TCHETHYECKON
TIPUPOJIBI PE3UCTEHTHOCTH C IENbI0 CO3/AHMs AUArHOCTHYE-
CKHX CHCTEM JJI1 MOHHUTOPHHIA TOMYJSIINI HACEKOMBIX BpE-
nuteneil Ha Tepputopun Poccun u Kurtas sBnsercs kpaiine
akTyanbHOH 3amadeir. Ocobo ocTpo mpobiiemMa CTOUT B OTHO-
IIEHNH TPAaHCTPaHWYHBIX MUTPHUPYIOIINX BHJOB, TAKHX Kak
COBKa BOCTOuUHas JiyroBasi (Mythimna separata), KamrycTHas
monb (Plutella xylostella), n xonopanckuii xyk (Leptinotarsa
decemlineata) (https://agroatlas.ru/ru).

Jns m3ydenust monuMop¢u3Ma reHOB — MHUIICHEH neit-
CTBHSI TECTHLHUIOB HEOOXOIUMO OOBEAMHHUTH YCHIIHS JBYX
CTpaH B pa3BUTUH dPPEKTUBHBIX U IIPOU3BOANTEIHHBIX METO-
JIOB aHaJIn3a OOJIBIIIOr0 KOJHUECTBA 00Pas3IloB.

KuTaiickumu KoisieraMu poBeieHa CepHsl HCCIIeIOBaHUN
MEXaHU3MOB PE3UCTEHTHOCTH K mectuimiaMm y 1. urticae,
F occidentalis, P. xylostella, Leptinotarsa decemlineata. Pe-
aJM30BaHHbIE UMM MOAXOJbI ObUIM OCHOBAaHBI Ha METO/AX

cekBernpoBanus o Conmkepy u NGS (Guo et al., 2014;
Zhang et al., 2013, 2021; Xu et al., 2021 Shi et al., 2023).
PoccuiicknMu y4eHBIMHM ONMCaHa MyTalys, NPUBOAAIIAS K
PE3UCTEHTHOCTH MAayTUHHOTO KJella K OudeHTpuHy u ada-
MektuHy (Mitina et al., 2021), a Takke ommcaHa TUHAMHKA
W3MEHEHHs] YacTOT aJulelieil pe3UCTEHTHOCTH K IHPETPOHIaM
u pocdopopraHIIECKIM COETMHEHHUAM Y KOJIOPAICKOTO XyKa
(benbkoBckas u ap., 2008; Syrtlanova, Kitaev, 2015). Ilpu-
BJIEYEHHE METOJMK TeHOMHOTO CEKBEHHPOBAHMS 00pa3IoB U3
Pa3HbBIX MOMYJSAUUN OTKPHIBAET HOBBIE BO3MOXKHOCTH HCCIIE-
noaamid (Van Leeuwen et al., 2013). IleneBsie 6ubMHOTEKH,
MoJIy4eHHble U3 MoyHbIX npenaparoB JHK nmomymsnuii une-
HUCTOHOTHX, T€TEPOreHHbl B OTHOIICHWH HM3yYaeMBIX ajlie-
neii. ['mybGokoe ceKBEeHUpOBaHHUE STHX OMOIMOTEK C MOCIEy-
IOMIMM OMOMH(OPMATHYECKUM U CTaTHCTUYECKUM aHAIH30M
TI03BOJISIET ONPENEIINTh COOTHOLICHHS ajulesied B Oubnmore-
kax JJHK wu, ciaemoBareiabHO, 4acTOTHI ajljieneil B MOMYJIsLU-
sax (Van Leeuwen et al., 2013). Mmest kapTHHY BO3MOXKHBIX
neneBbix SNP, mpezacraBnsercss nmepcrekKTUBHON pa3zpaboTka
JMarHOCTUKYMOB Ha ocHoBe III[P B peambHOM BpeMeHH UIs
TCHOTUIIMPOBaHUS IMONyIsAUuil Bpeautened. Jluarmocru-
geckue cucrteMbl Ha ocHoBe KASP-amammsza (Kompetitive
Allele Specific PCR) mo3Bonunu BBISIBUTH 4acTOTHI ajuieliei
PE3UCTEHTHOCTH K Pa3IMYHBIM IIpenaparaM B KUTaHCKHX IO-
nynsuusax T, urticae, F. occidentalis, P. xylostella (Mavridis.
et al., 2022; Sun et al., 2022; Shen et al, 2023a,b). Co3nanue
naHenei s BeicokonponsBoaurensHoi [P (tuna Fluidigm
Biomark) mo3BossieT ONTHMHA3HPOBATh aHATH3 [0 BPEMEHH U
3arparam peaktuBoB (Oshiki et al. 2018).

B nomonHeHWe K OMMCaHHBIM BBIIIE METOAAM JUIS M3yde-
HUSI CTPYKTYPBI MOmyisinuid 1 ¢uitoreorpaduueckux uccie-
JOBaHMI TEPCIEKTHBHO HCIOJIb30BaTh MHUKPOCATCIUINTHBIE
MOJIEKYJIIPHbIE MapKepbl, IIOCKOJIbKY OHM PaBHOMEPHO pac-
TpeNiesieHbl TI0 TeHOMY, BapHaOesIbHbI, He TPeOYIOT OOIBIINX
(PMHAHCOBBIX BIIOXXEHUH IO CPAaBHEHHUIO C CEKBEHUPOBAHHEM
T€HOMOB, JIETKH B UCIIOJIb30BaHNUH, HH(OPMATUBHBI, HE TPEOy-
0T OOJBINIUX KONMYecTB OnoMarepuana s aHanmsa (Milner
et al. 2013). AHanu3 pacpOCTPAHECHUS aUIe/Iel U UX 4aCTOT
MOXXET JaTh MH()OPMAIHIO O TeHETHYECKON OTM30CTH MOIYJIs-
i u myTsix murpanuii (Esselink et al., 2006). Takue moaxozast
o0ecrieumii OEHKY TeHETHYECKOTO POJICTBA U TTPOUCXOXKIE-
HUSI Pa3IMYHBIX TOMYJISIMN KOJIOPAICKOTO KyKa, 00U TAIOIINX
Ha Teppurtopru CIIA (Izzo et al., 2018), a Takxe MO3BOIMIH
pa3neNuTh TypelKUe MOMyISIHA BPEAUTENs Ha TPYU UHBa3HB-
uwie rpymmsl (Ozkan Koca ye al., 2022). MukpocaTeInuTHbIE
MapKepbl TaKXKe HCIOJIB30BAINCH JJISI OMUCAHUSI CTPYKTYPHI
TOMYJISIUH 1 NX (PUITOreHETHYECKHE CBSA3H Y KaIlyCTHOW MOJIH
B ABcrpaymu (Endersby et al., 2006) u TaiiBane (Ke et al.,
2015).

Takum 06pa3oM MOXKHO MOTYYUTh OTHOCUTEIBEHO HOIHYIO
KapTHHY 4acTOT ajuieNied pe3UCTEHTHOCTH K Pa3IMIHBIM IIpe-
raparam B HOMYJISIIMSX, @ TAK)Ke IPOTHO3MPOBATh BO3MOXKHEIE
ITyTH PacIpOCTPaHEHUS PE3UCTEHTHBIX (hopM. DTO MO3BOIUT
BBIOpaTh ONTHUMalbHBIE KOMOMHAIIMM IIPEnaparoB Uil KOH-
TpoJsl 4ucleHHoCcTH BpeauTeneid. Poccust m Kuraih moryt
0OMEHUBAThCS TAaHHBIMU O PaclipOCTPaHEHUN PE3UCTECHTHBIX
TIOMYJISIUM, & TAK)KEe METOIaMH MX MOHUTOPUHTA U KOHTPOJISL.
3TO MOXET BKIIOYaTh pa3pab0TKy HOBBIX MECTHINAOB U ajb-
TEPHATUBHBIX METOJIOB OOPHOBI C BPEIUTEIISIMH.

Co3nanne COBMECTHBIX J1a00paTOPHi M TPOJIOIKUTEIEHOE
COTPYIHHYECTBO B paMKax COBMECTHBIX T'PaHTOB Hay4YHBIX
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(HoHIIOB 000MX TOCYHapCTB MOXKET CHOCOOCTBOBaThH Oolee
TTyOOKOMY H3YYCHHIO TPOOIEMBI PE3UCTCHTHOCTH W pa3pa-
00TKe 3(D(DEeKTUBHBIX CTpaTETHUi YNPaBICHHUS YUCICHHOCTHIO
BpeIUTEIEH.

CoTpynHHUYecTBO B 0071acTH 00pa30BaHUS U MOJATOTOBKH
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CoBMecTHBIE YCUIIMSI IBYX CTpaH, peallu30BaHHBIE yepe3
COBMECTHBIC WCCICIOBaHUSA, OOMEH ONBITOM W Pa3paboTKy
HOBBIX TEXHOJOTHH, MOTYT MIPUBECTH K OoJiee 3PPEKTHBHOMY
HCIOJIb30BAaHUIO MECTUIUIOB, CHIDKEHUIO 3aTpar Ha UX NpHU-
MEHEHHUE U MOBBILICHUIO YPOKAHHOCTH, YTO B CBOIO OYEPEIb

CIICIIMATIMCTOB B obmactu arpoHoMuH, (I)I/ITOHaTOJ'IOFI/II/I " OKO-

noruu (TuxonoBwd u np., 2020) MOXKET MOBBICUTH YPOBEHB
3HaHUI U HABBIKOB B 00CHX CTpaHaX.

OyneT crocoOcTBOBaTh IKOHOMHYECKOMY POCTY.

Taoanna 1. HaubGonee Bpe1oHOCHBIC BUIBI WICHHUCTOHOTHX, BCTpeyaromuecs B Poccun u Kurae

Craru-
CTHKA
IRAC
(CKOIBKO
Apeain pacripocTpaHe- | Apeaj pacnpocTpaHe- | CllydaeB
Bpenutens ITopaskaemble KyabTypHI peas pacipoctp Peast pactipocip Y Wcrounukn
Hus B Poccun uus B KHP pesu-
CTEHT-
HOCTH
BBIsIBIIC-
HO)*
1 2 3 4 5 6
Ortpsin Acarina (Kiemmn)
[Inpoxo pacrpocTpaHEH
Bcerpeuaercst Bo Bcex P P pocTp
Tlonudar, nopaxaer cBplie 10 BCEH TEPPUTOPUH Cyxopy4eHKo H 1p.,
Tetranychus N perunonax Poccuu (B
. 1100 BunoB pacTeHuii: oBoIIHU Kuras Ha paznuuHbIX 2024;
urticae Koch (TOMarsl, OTYpLBI U Ap.) 3aKPBITOM IPYHTC); KynbTypax. Berpevaercs Migeon et al
OGbIKHOBEH- » OTYP p-); ozivH u3 HanboIee YIBTypax. BTp 558 g ?
N IIJIOAOBBIE 1€PEBbs, ATOAHUKH, . KaK B OTKPBITOM I'pPyHTE 2010;
HBII1 Ay THH- pacnpocTpaHEHHbBIX o .
. TEXHUYECKHE KyIbTYpPBI U JEKO- . I0XKHBIX IPOBUHIIMN, TaK CABI Digital
HbII1 K11l BpeAUTENCH TeITHYHBIX . .
paTHBHBIE PACTEHUSI. . M B TEIUIAIAX 110 BCEH Library (2021a)
XO3SIHCTB.
CTpaHe.
SBnsercs nonugarom, nopa-
xKatomuM 6osee 111 BuIOB
pacTeHuil, BKIto4asi MUHIAIb,
Panonychus IIupoxo npexacrapineH CyXOpy4eHKO U
. rpyILy, BAHOTPaJIl, NAJIbMBbI, N
citri Mc. Gr. N PacnpocTpanéH B 10X- | B OCHOBHBIX LIUTPYCO- ap., 2024; Demard,
N JICKOPATHBHBIC U BEYHO3EIEHBIC .
KpacHsrit HbIX pernonax (KpacHo- | BbIX permonax Kuras, 106 Qureshi, 2022; Hu
. KycrapHUKH. OIHaKo Ipeso- . -
LUTPYCOBBII . JTApCKHH Kpaif). pacnpocTpaHuIcs C ra et al., 2022; Shao et
YTEHHE OTAAET UTPYCOBBIM
KJICIIT Kwuras na cesep. al., 2025
KyJIbTypaMm, TaKUM KakK JIHMOH,
rpendpyT, anejabCUH U MaH-
JapyH.
Ortpsig Orthoptera (IIpsiMOKpEITEIE)
[Iupoko pacnpocrpa-
Locusta [Monudar, noBpexaaeT 31akyu, | HEHA B FOKHBIX PEruo- .
. . [Iupoxo pacnpocTpane- Ovsyannikova,
migratoria L. 6000BbI€e, OBOILIHEIE, OaxueBble, | Hax Poccuu, BKIroyast .
Ha: PEryIsApHO OTMEYa- Grichanov, 2008a;
Asnarckas TEXHUYECKHE KYJIBTYPHI, ILIO- IleHTpasnbHYy!O YacTh, 1
N eTcst B 17 mpoBHHIMSIX Zhang, Hunter,
nepenéTHast JIOBBIE U JIECHBIE CaXKCHIIbI, a Kagkas, ror Cubupu, Kura 2017
. . UTasl.
capaHua TaKXKe CEHOKOCHI U MacTOMIIA. IMpumopckwuii Kpaii,
Kypuisckue octpoBa.
Otpsin Hemiptera (UneHrcToX000THBIE)
[lepBHUYHBIA X035 HH — NEPCUK.
IToBcemecTHO BCTpe-
UYucito BUIOB BTOPHUYHBIX XO-
[Iupoko pacnpocTpaHe- | 4aeTcs B OOJNBIINHCTBE
3sgeB nocturaet 400. Bei3biBast V
Ha Ha BCEH TEPPUTOPHH, | arpapHBIX PETHMOHOB
. MOTEPH BaXKHBIX arpONpPOMBIILI- . I'puroposckas,
Myzus persicae 0COOCHHO B paiiOHaX | CTpaHbl; 0COOCHHO MHO- . .
JICHHBIX KYJIBTYp (BKITIOUast 3aiineBa, 2021b; Li
Sulz. C Pa3sBHUTHIM OBOILE- | FOYHMCIICHHA B CEBEPHBIX
KapTodenb, CaXapHYI0 CBEKITY 522 et al., 2016; CABI
IepcuxoBas BOJICTBOM U IUIOJIO- | M LIGHTPAJIbHBIX [IPOBHH- L .
U TabaK), CaJOBBIX KYJIBTYp Digital Library,
IS . BOJICTBOM; OOBIUHA B LUSIX C IMUPOKUM BBI-
(BKITFOYAst pacTeHUST CEMEHUCTB 2021b
. YMEpPEHHBIX U FOXKHBIX | pallMBaHUEM IepCcukKa,
Brassicaceae, Solanaceae u N
. 30HaX. OBOLIEH M TEXHUYECKUX
Cucurbitaceae) 1 KOCTOUKOBBIX
KyJIBTYp.
(mepcuka, abprkoca M BHIITHH).
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Aphis gossypii
Glov.
baxgeras s

Trialeurodes
vaporariorum
Westw.
Tennuunas
OeNOKpBUIKA

Bemisia tabaci
Genn.
Tabaunas Geio-
KpbLIKa

Helicoverpa
armigera Hbn.
XnonkoBast
COBKa

Plutella xy-
lostella L.
Kamycrnast
MOJIb

Bup sIBIsieTCsl IIUPOKHM
nonudarom. [ToBpexxnaer
KYJIBTYPHbIC M COPHBIC pacTe-
HHUS CEMEUCTB PO30O1BETHBIX,
MapeBbIX, MaJbBOBBIX, KPECTO-
IBCTHBIX, TBIKBCHHBIX, ITACJIC-
HOBBIX, CIIOKHOLIBETHBIX U JP.
HawnGopmast Bpe1oHOCHOCTD
HaOJIONAeTCs HA XJIOMYaTHUKE.

IMonucar, mopaxaromuii 6onee
250 BUOB pacTeHUH, IpeumMy-
LIECTBEHHO OBOILHBIE KYJIBTYPbI
(orypen, ToMar, nepetr, Oakia-
JKaH), a TAKKe JEKOPATUBHBIE U
L[BETOYHBIC PACTEHUS B 3alLU-
mEéHHOoM rpyHre. [loBpexnenus
BBI3BIBAIOT YTHETEHUE POCTa
PaCTEHUH, CHIKEHUE yPOXKaii-
HOCTH U [IEPEHOC BUPYCHBIX
3a00J1eBaHHH.

[Monudar, Bce OUOTHITB
KOTOpOTro nopaxaroT 10 600
BHUJIOB,HANOOJIBIINH Bpe[
HAHOCATCS MOCaJKaM MaHUO-
KH, XJIOIIKa, Oarara, Tabaka u
TOMAaTa.

ITuraercsa 300 Bugamu pacre-
HUI1, C TOM YHCIIe KOMMEPYECKO
Ba)XHBIMH CEJIbCKOX035ICTBEH-

HBIMH KynbTypamu. Han6Gomb-
1M yiepd HaHOCHUT XJIoMyar-

HHKY, TOMaTy, KyKypy3e, HyTY,

monepHe, Tabaky. Moxer mo-

BPEXIATh COI0, FTOPOX, THIKBY,

Ka0avoK, KIICIIEBUHY, KeHa,
JOKYT (TIPEANOYUTACT TUIOAOBBIC

YacTH pacTeHUH).

Criennau3upOBaHHBIN BpeIy-
TeJb KPECTOLBETHBIX KYIBTYP:
KaIrycTa, OpIoKBa, parc u ap.
Oc00EeHHO CHIIBHO BPEIAT
karnycte u ropunne. Ilospe-
KIAIOT TAKXKEe HYT U cayar
MMOCEBHOM, MUTAOTCS JUKUMU
KPECTOLBETHBIMH PACTCHHUSIMH:
nactymsei cymkoii (Capsella
bursa-pastoris), cypenkon
(Barbarea vulgaris), ryn1ssau-
koM (Sisimbrium loeseli u S.
sophia), cypenuueii (Brassica
campestris), peabKoi TUKOi
(Raphanus raphanistrum) u np.

Pacnpoctpanena Ha Tep-
putopuu Poccun o 54°
ceBepHOi mupoTsl. OHa
BCTpeyaeTcs B 3anagHon
Cubupu 1 HaHOCHT Bpex
B CTENHOW 30He YKpau-
Hel, Ha CeBepHoM Kas-
kase, B Cpenneit Azuu,
Kazaxcrane, 3akaBkasbe,
a taxe B CpesiHeM u
Huxuewm [loBomxse.

IToBcemecTHO B Te-
TINTHYHBIX XO3HI>‘ICTBaX,
0COOEHHO ITUPOKO
pacIpocTpaHeHa B
Llentpanbaom, CeBe-
po-3ananHom u FOxHOM
(benepanbHbIX OKpYyrax
Poccun. Berpeuaercs
B 3AIIUIIEHHOM I'PYHTE
" SABJIACTCS OJHUM U3
OCHOBHBIX BpeauTenen
TEIUTMYHOTO OBOIIEBO/-
CTBa.

OTMeueHO MPOHUKHOBE-
HUE 3TOT0 BpEIUTENS B
TEIJIMYHBIEC X034HCTBA.

buotun C storo Bpe-
JIUTETS IPACYTCTBYET
B KpbIMy U B I0XKHBIX
peruonax Poccuiickoit
Oenepanuu

B Poccun apean xnon-
KOBOH COBKHM OXBaThIBa-
€T JIECOCTEIHYIO U CTell-

HYIO 30HBI, JOCTUTas
FO)KHOW T'paHUIbl TAalTH,
MOXXET MUTPHPOBATh B
Gosiee ceBEpHBIE 30HBI.

Bcerpeuaercs B Poccun
MOBCEMECTHO. Apean
pacIpocTpaHeHus B
€BPOIEHCKON YacTu

BBIYEPUEH I10 I'PaHULIC

30HBI TYHJPHI U Talru.

[Iupoxo pacnpocrpane-
Ha 0 BCEH TepPUTOPUH
Kurast; ocodenno MHO-
TOYHCIIEHHA B CEBEPHbIX
1 CeBEpPO-BOCTOYHBIX
pEeruoHax, BKIOYas
poBUHIMY X505, JIso-
HUH, X9HaHb, I7I€ BbIpa-
LIMBAIOTCS XJIOMYATHHK,
0axueBbIe U OBOLIHbIC
KYJIBTYPBI.
[Mupoko pacrpoctpa-
HEHa B TEIUIMYHBIX
KOMIIJIEKCaX M OTKPBI-
TOM I'PYHTE IIPEUMy-
LIECTBEHHO FOXKHBIX,
BOCTOYHBIX M [IEHTPAJIb-
HBIX PETMOHOB CTPAHBI.
Bricokast ynCIeHHOCTD
OTMEYaeTcs B IPOBHH-
nusx Hlansayn, [3sHcy,
Wxouzsy, ['yannys,
DyI3sHb U IPYTUX OBO-
LIEBOAYECKUX PErHOHax
Kuras.

Bpenurens pacnpo-
CTpaH&H MOBCEMECTHO,
0COOCHHO B FOXHBIX U
BOCTOYHBIX PErHOHAX

(Tyannyn, ®yuzsab,

LzstaCy, YWKam3sH).

Otpsan Lepidoptera (Yenryexpsuisie)

[upoko pacmpocTpane-
Ha 110 Bcel TeppUTOpUn
Kuras. 3apeructpupo-
BaHa B Oosee yeMm 20
IIPOBUHIIMSAX, BKIIFOUAs
Amnbxoit, ®yussus, I'y-
aHayH, X201, XoHaHb,
Cunb13sH, FOHbHaHB,
[Tanpayn, HsHBCH 1
Ip., KaK B CEBEPHBIX, TaK
U B IOJKHBIX PETHOHAX
CTpaHBI.

[upoxo pacnpoctpa-
HEeHa Ha Bced TeppuTo-
puu Kuras. OcobeHHO
MHOTOYHCIICHHA B
CEeJIBCKOXO035IICTBEHHBIX
paiioHax cCeBepHBIX,
LEHTPAJIbHBIX U BOCTOY-
HBIX TIPOBUHIIMN, TAKHX
Kak X205i1, XoHaHb,
[HanpnyH, HlsHbCH,
3siHCY, AHBXOH U
Xy0oii.

438

146

934

892

1099

Berim, 2008; Luo

et al., 2016; Cocuz-

za, 2022

CyxOopy4eHKo U Jp.,

2024; Erdogan et
al., 2021;
Eppo Global Data-
base, 2024

Bonkos, 20006,
Shun-xiang et al.,
2001; Cuthbert-
son, 2022; EPPO
Datasheet: Bemisia
tabaci, 2023

CemepeHko, Bymi-
uesa, 2023; Chu-
makov, Kuznetso-
va, 2008a;
EPPO Datasheet:
Helicoverpa ar-
migera, 2020

Ovsyannikova, Gri-

chanov, 2008b;
Mason, 2022
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1

\ 2

Cydia
pomonella L.
Sl6nonHas

TIO/IOKOPKA.

Spodoptera

exigua Hiibner

CoBka Mmajas

Mythimna
separata WIk.
CoBKa BOCTOY-

Hasd JyroBas

Leptinotarsa
decemlineata
Say
Konopanckuit
KapTodeTbHbIH
KYK

OCHOBHBIM KOPMOBBIM pPac-
TEHUEM SIBIIAIOTCS TUKHE U
KyJbTYpPHBIE SI0JIOHU; CUIIb-
HO BpPEIUT IUIOJaM IpyLIHN U
alBBI, U3pe/IKa KOCTOUYKOBBIM
— NIePCHKY, a0pUKOCY; IpaHaTy.
B Buje uckioueHus Bcrpeya-

B 10xHBIX paiioHax sBiIseTCS
Ba)XHBIM BPEAUTEIIEM TIJIOIOB

rpeuxoro opexa. ['yceHuIIbI
MHUHUPYIOT IUI0/IbI, TUTAIOTCS

CECMCHaMH.

et 6onee 180 BunoB pacTeHuit

u3 50 cemeiicTs. I'yceHunsl
BpPEIAT XJIOIMYATHUKY, JIIOLIEPHE,
cBEKIIE, KyKypy3e, Tabaky, apa-
XHCY, KyHXKYTY, COe, TOMaTaM,

KapTodelrro, Topoxy, pere,

Gaxaxxanam, apOy3y, KIeBepy,
JCIHApLETy, MOJIOABIM LIUTPYCO-
BBIM, 5I0JI0HE, aiiBe, BUHOTPALY,
nyOy, Bsi3y, aKal[UH, XpU3aHTe-

MaM U 4aro.

CHIIBHO TTOBPEK/IAET OBEC,
IIICHHUILY, TYMEHb, 03UMYIO
POXBb, KyKypy3y. Moser
TIOBPEKAATh COI0, KOPMOBBIE
TpPaBbl, PEKE PHC.

Ionudar Ha macnéHoBbIX
KyJIbTypax, IPEeKAe BCEro
kaprodenb (OCHOBHOM X0351H,
OoJpIIre TOTepH ypoxKasi);
TaKoKe MUTASTCS Ha ToMarte,
OakiakaHe U 1p. BUIAX Iacié-

HOBBIX.

IOTCA Ha CIIMBaxX M allCJIbCUHAaX.

upoxwit mommdar. [ToBpexma-

B Poccuu pacmpoctpa-
HEH 10 Bcel eBpornei-
CKOif yacTu (kpome
ceBepa), Ha Ypaie, 1ore
Cubupu u JlansHero
Bocroka (Amypckas
obnactb, XabapoBcKuii
u [Ipumopckuii kpas).

B Poccuu BcTpeuaet-
cs1 B I0’KHOI1 mosioce
€BpOIIEHCKON YacTH,
[puypanse, IOxHoM
Cubupwu, Ha lanbHeM
Bocroke

Pacnpoctpanena B Ilpu-
MOPCKOM Kpae, Ha ore
XabapoBcKoro Kpasi, B
AMypckoii obnacty, Ha

Caxanune u Kypunax.

Ortpsn Coleoptera (XKecTkoKpbUIBIE)

[Iupoxo pacnpocTpanéx
B Poccuu ¢ cepenuHbl
XX Beka; BCTpeyaeTcst
B KapTo(eeBOAYCCKUX
perunonax EBpomnetickoit
yacTu, Ha Ypaie, B

3ananHoit u Bocrou-
Hoit CnbupwH, BKITIOYAs
CTEIIHYIO, JIECOCTEITHYIO,
CMEIIaHHO-JIECHYIO 1
FOJKHYIO Ta€KHYO 30HBI;
OTMEYaeTcs TAKXKe Ha

Jansnem BocTtoke.

Bcerpeuaercs B Cunb-
1zsiHe, ['anbey, Huncs,
IIsancH, X302¢, IlaHb-
nyne, llanbcu, XoHaHuy,
BuyTtpenneit Monronun,
Cerayanu, lOnpHaHY 1
Ha ceBepo-BocToke Ku-
Tasi; 0COOEHHO BpeIo-
HOCHA B 30HAaX S0J0YHO-

To NpOU3BOACTBA.

[Tupoko pacrpoctpa-
HEHa Ha BCell TeppuTo-
puu Kuras, Briroyas
CEBEpHBIE, IEHTPAIbHBIE
1 I0’KHBIE TIPOBHHITHH.
B ceBepHBIX pernonax,
Takux Kak JIA0HUH,
HaOJTI0al0TCsI CE30HHbIE
MUTpaIMy BpeJuTe-
1151, 00y CJIOBIICHHBIE
JOTO-BOCTOYHBIMH MYC-
COHaMH, TI03BOJISTIOIIN-
MH €My NIPeoa0JIeBaTh
1o 1500 kM 3a mecs.

[Hupoxo pacmpocrpane-
Ha B Kurae; 3apeructpu-
poBaHa B OOJBIIHHCTBE
MPOBUHIIMMA, BKIFOUAS
Boiizun, ['anbcy,

X569, X>HIyHI3sH,
X»sHanb, Xy0aii, Xy-
HaHb, [llanbnyH, [laHb-
cu, I>abcu, CeluyaHb,
I3sucu, FOHBHAHD U

IpyTHe.

WHBa3uBHEINA BH;
oOHapyxeH B 1990-x B
CuHbIBSHE, HBIHE 3aHU-
MaeT OOJBIIYIO YacThb
ceBepa Cunbl3siHa (pac-
mmwmpsiercs ~80 km/ron);
B 2010-x npoHUK TaKxkKe
B CE€BEPO-BOCTOUHBIHI

Kurait (XoWayHI3sH).

197

693

11

434

Ovsyannikova,
Grichanov, 2008c;
Wu, 2018

I’puroposckas, 3aii-

uesa, 2021c; Ma et

al., 2024; Wang et
al., 2024

Chumakov,
Kuznetsova, 2008b;
EPPO Global Data-
base, 2021

Fasulati, 2008; Guo
etal., 2017; EPPO
Datasheet: Leptino-
tarsa decemlineata,
2021
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1 \ 2 3 4 5 6
[TuraeTcs KpymoH, oTpyoOsIMHy,
KOMOHMKOpMaMH U JPYTUMHU
o MU3MENBFYEHHBIMU 3E€PHOIIPO-
Tribolium Pacnipoctpanen no
nykramMu. OCOOCHHO aKTHBHO .
castaneum B Poccun pacmpocrpa- MeHbIIel Mepe B 23
pa3BuBaeTCs Ha MPOOBOITb- Crpumanos, 2021;
Herbst. HEH NpeuMyIIecTBeHHO | nmpoBuHUuMAX Kuras, 3a 139
. CTBEHHOM U (hypaKHOM 3€pHe, Zhang et al., n.d.
Mannerii Oynaso- 5 . B HO)KHBIX 00JI1aCTsX. uckitoyenueM Tubera,
coziepxanieM OuThie 3épHa
yeuii xpymax u npni[em, CeMSIH COpHHl:I)<OB Hyrxast 1t artcy.
CIY’KaIlUX THIIEeH TS KYKOB H
JIMYHHOK.
Ortpsin Thysanoptera (Tpurcer)
0CCHH 3apErUCTPH- HPOKO PacIpoOCTpaHEH
BP p pu- | Iupoko pacnpocrpané
o Bpenut 6onee uem 300 Bumam | poan B Kypckoii, Kamu- | 1o Bceii ctpane; 3ape-
Frankliniella . . I'puroposckast,
. . pacTeHnit U3 pa3IuIHbIX HUHTpaJCKol, JIeHNH- THCTPUPOBaH B 0OJIb- .
occidentalis . . . N 3aiinesa, 2021a;
P cemeiicTs. [IpeanounTaer rpajckoit, MOCKOBCKOH, | LIMHCTBE MPOBUHIIH, 201 EPPO Datasheet
erg. atasheet:
g . XPpHU3aHTEMBI, pO3bL, repOe- | Marajganckoii, YnbsHOB- | BKitouass CHHBI3SH, o .
3amaaHbIN 11Be- . . Frankliniella occi-
. PBI, IHHEPApHH, THICOQUIBI, | CKOH 00MacTsx, a Takke | XoimyHussH, FOHbHaHb, .
TOYHBIN TPHUIIC N dentalis, n.d.
OTypLIBIL. B KpacHogapckom u T'yannyn, X»00it u apy-
CTaBpOIOJILCKOM Kpae. | THE arpapHble PErHOHBI.
* Ccpika Ha pecypc: https://www.pesticideresistance.org/
Table 1. Most harmful arthropod species found in Russia and China
IRAC
Statistics
(num-
Pest Affected Crops Distribution in Russia Distribution in China ber of Sources
resistance
cases de-
teced)*
1 2 3 4 5 6
Order Acarina (Mites)
Widely distributed
Tor " Polyphagous, affects over 1100 | Found in all regions of throughout China on Sukhoruchenko et
etranychus
" yK " plant species: vegetables (to- | Russia (in greenhouses); | various crops. Found al., 2024; Migeon
urticae Koc
(T ded matoes, cucumbers, etc.), fruit | one of the most common | in both open fields in 558 etal., 2010; CABI
Wwo-spotte
4 P ite) trees, berries, industrial crops, pests in greenhouse southern provinces and Digital Library
spider mite
P and ornamental plants. farming. in greenhouses across (2021a)
the country.
Polyphagous, affects more than
111 plant species, including . ) ) Sukhoruchenko et
Panonychus . Widely present in major
o almond, pear, grape, palms, or- | Found in the southern . . . al., 2024; Demard,
citri Mc. Gr. . citrus regions of China, .
. namental and evergreen shrubs. regions (Krasnodar 106 Qureshi, 2022; Hu
(Citrus red ) . spread from the south of
ite) Prefers citrus crops such as Krai). China to th 0 et al., 2022; Shao et
mite ina to the north.
lemon, grapefruit, orange, and al., 2025
mandarin.
Order Orthoptera (Grasshoppers)
Widely distributed in
) Polyphagous, damages cereals, o )
Locusta migra- southern Russia, includ- . oo Ovsyannikova,
i . legumes, vegetables, melons, | . . Widely distributed, .
toria L. (Asian | . . ing the Central region, . Grichanov, 2008a;
industrial crops, fruit and forest regularly reported in 17 1

migratory

locust)

seedlings, as well as hayfields
and pastures.

Caucasus, southern
Siberia, Primorsky Krai,
Kuril Islands.

provinces of China.

Zhang, Hunter,
2017
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1 2 3 4 5 6
Order Hemiptera (True Bugs)
Primary host — peach. Number
of secondary hosts up to 400. ) o
o Widely distributed Found throughout most
Causes losses in important . . . . .
. . across the entire terri- of China; particularly Grigorovskaya,
) crops (including potato, sugar . . . . .
Myzus persicae tory, especially in areas | numerous in northern Zaitseva, 2021b; Li
beet, and tobacco), garden . )
Sulz. . . with developed vegeta- | and central provinces 522 etal., 2016; CABI
. crops (including plants of the . - . . o .
(Peach aphid) . ble and fruit growing; | with widespread peach, Digital Library,
Brassicaceae, Solanaceae, and . . .
. . common in temperate | vegetable, and industrial 2021b
Cucurbitaceae families), and o
. . and southern zones. crop cultivation.
stone fruits (peach, apricot,
cherry).
Distributed through-
. out Russia up to 54° Widely distributed
A broad polyphagous species. . .
. northern latitude. Found throughout China;
Damages cultivated and weed | | o . .
» in Western Siberia and | particularly numerous in
) .| plants from the families Rosa- ) .
Aphis gossypii ) causes damage in the | northern and northeast- Berim, 2008; Luo
ceae, Chenopodiaceae, Malva- . . . .
Glov. . . steppe zone of Ukraine, | ern regions, including 438 etal., 2016; Cocuz-
. ceae, Brassicaceae, Cucurbita- . ”
(Melon aphid) North Caucasus, Central | the provinces of Hebei, za, 2022
ceae, Solanaceae, Asteraceae, . o
Asia, Kazakhstan, the | Liaoning, Henan, where
and others. The greatest damage .
Caucasus, as well as in cotton, melons, and
occurs on cotton.
the Volga and Lower vegetables are grown.
Volga regions.
Widely distributed in
Common in greenhouse | greenhouse complexes
Polyphagous, affects over 250 . . .
. L farming, particularly and open fields, mainly
plant species, primarily vege- . . .
) widespread in the Cen- | in southern, eastern, and
Trialeurodes table crops (cucumber, tomato, ] ] Sukhoruchenko et
. tral, Northwestern, and | central regions of China.
vaporariorum pepper, eggplant), as well as . . al., 2024; Erdogan
Southern Federal Dis- High numbers are
Westw. ornamental and flower plants . . . . 146 etal., 2021; EPPO
. tricts of Russia. Found | reported in the provinces
(Greenhouse in protected ground. Causes ) ] Global Database,
. T in protected ground and | of Shandong, Jiangsu,
whitefly) growth inhibition, reduced . . . 2024
. o . is one of the main pests | Zhejiang, Guangdong,
yields, and transmission of viral | .
. in greenhouse vegetable | Fujian, and other vegeta-
diseases. . . .
farming. ble-growing regions of
China.
) . . . Volkov, 2006;
. . Polyphagous, all biotypes Recorded in greenhouse | Widely spread, especial- .
Bemisia tabaci . . . . . Shun-xiang et al.,
damage up to 600 plant species, | farming. Biotype C is ly in the southern and
Genn. ) . . . 2001; Cuthbert-
with the greatest damage present in Crimea and | eastern regions (Guang- 934
(Tobacco . ~ ) son, 2022; EPPO
. caused to cassava, cotton, sweet | the southern regions of dong, Fujian, Jiangsu, -
whitefly) . . . Datasheet: Bemisia
potato, tobacco, and tomato. | the Russian Federation. Zhejiang). .
tabaci, 2023
Order Lepidoptera (Butterflies and Moths)
L Widely distributed
Feeds on 300 plant species, in- . .
. . . In Russia, the range of | across China. Recorded
cluding commercially important . Semerenko,
. the cotton bollworm in more than 20 prov-
) agricultural crops. The greatest . . . . Bushneva, 2023;
Helicoverpa . covers the forest-steppe | inces, including Anhui,
) damage is done to cotton, . Chumakov,
armigera Hbn. . and steppe zones, Fujian, Guangdong,
tomato, corn, chickpeas, alfalfa, . . o 892 Kuznetsova, 2008a;
(Cotton reaching the southern | Hebei, Henan, Xinjiang,
and tobacco. It can damage soy- . EPPO Datasheet:
bollworm) boundary of the taiga, Yunnan, Shandong,

beans, peas, pumpkin, zucchini,
castor bean, kenaf, and jute

(prefers fruit parts of plants).

and can migrate to more

northern zones.

Shaanxi, etc., both in
northern and southern

regions of the country.

Helicoverpa ar-
migera, 2020
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1 \ 2 3 4 5 6
A specialist pest of crucifer-
ous crops: cabbage, rutabaga,
rapeseed, etc. It causes severe Widely distributed
damage to cabbage and mus- across China. Particular-
Plutella - tard. It also damages chickpeas | Found throughout Rus- | ly numerous in agricul-
lostella Ly and lettuce, feeds on wild sia. Its distribution in the | tural areas in northern, Ovsyannikova,
( éabba e' cruciferous plants: shepherd’s | European part is limited central, and eastern 1099 Grichanov, 2008b;
moth) & purse (Capsella bursa-pastoris), | by the boundary of the | provinces such as Hebei, Mason, 2022
wintercress (Barbarea vulgaris), | tundra and taiga zones. Henan, Shandong,
wormseed (Sisymbrium loeseli Shaanxi, Jiangsu, Anhui,
and S. sophia), mustard (Bras- and Hubei.
sica campestris), wild radish
(Raphanus raphanistrum), etc.
The main food plants are wild
and cultivated apple trees; it Found in Xinjiang, Gan-
causes severe damage to pear Found across all of su, Ningxia, Shaanxi,
and quince fruits, and occa- European Russia (ex- Hebei, Shandong,
Cydia sionally to stone fruits — peach, | cept the north), Ural, Shanxi, Henan, Inner Ovsyannikova,
pomonella L. apricot. Exceptionally found on | southern Siberia, and Mongolia, Sichuan, 197 Grichanov, 2008c;
(Codling moth) | plums and oranges. In southern the Far East (Amur Yunnan, and northeast- Wu, 2018
regions, it is an important pest | region, Khabarovsk and | ern China; especially
of walnut fruits. The larvae Primorsky Krais). harmful in apple-grow-
mine the fruit and feed on ing regions.
seeds.
A broad polyphagous species. Widely distributed
Damages over 180 plant species across China, including
from 50 families. The larvae northern, central, and
damage cotton, alfalfa, beet, Found in the southern southern provinces. In .
Spodoptera . . Grigorovskaya,
. . corn, tobacco, peanuts, sesame, | strip of European Rus- | northern regions such .
exigua Hiibner . .. Zaitseva, 2021c;
(Beet soybeans, tomatoes, potatoes, | sia, the Urals, southern as Liaoning, seasonal 693 Ma et al.. 2024-
armyworm) peas, rapeseed, eggplants, Siberia, and the Far migrations are ob- Wane et e:l ) 02’4
y watermelons, clover, espar- East. served due to southeast & ?
to, young citrus, apple trees, monsoons, enabling it to
quince, grapes, oak, elm, aca- cover up to 1500 km per
cia, chrysanthemums, and tea. month.
Widely distributed in
China; recorded in most
Mythimna Causes significant damage to Found in Primorsky provinces, 1nclud1ng. Chumakov,
oats, wheat, barley, winter rye, Krai, southern Beijing, Gansu, Hebei,
separata WIk. . . .. Kuznetsova, 2008b;
. and corn. Can also damage Khabarovsk Krai, Amur | Heilongjiang, Henan, 11
(Eastern migra- . . . EPPO Global Data-
tory locust) soybeans, forage grasses, and | region, Sakhalin, and the | Hubei, Hunan, Shan- base. 2021
Yy occasionally rice. Kuril Islands. dong, Shanxi, Shaanxi, ?
Sichuan, Jiangxi, Yun-
nan, and others.
Order Coleoptera (Beetles)
Widely distributed in
Russia since the mid- | Invasive species: discov-
20th century; found in ered in the 1990s in
. A polyphagous pest of solana- . . . . .
Leptinotarsa ceous crons. primarily potatoes potato-growing regions | Xinjiang, now occupies Fasulati, 2008; Guo
decemlineata (its mainlil(; sI: causitzl psi Hifi- of European Russia, the | most of northern Xinji- et al., 2017; EPPO
Say . ’ £518 Urals, Western and East- | ang (expanding ~80 km/ 434 Datasheet: Leptino-
cant yield losses); also feeds on o . . . .
(Colorado pota- ern Siberia, including year); in the 2010s, it tarsa decemlineata,
tomatoes, eggplants, and other
to beetle) solanaceous plants steppe, forest-steppe, | also spread to northeast- 2021
p ’ mixed forest, and south- | ern China (Heilongji-
ern taiga zones; also ang).
recorded in the Far East.
Feeds on grain, bran, compound
Tribolium cas- feed, and 0th§r crushed (?ereal . . . Found in at least 23
products. Particularly active on | Primarily found in the . . .
taneum Herbst. : . . provinces of China, ex- Strimanov, 2021;
food and fodder grain contain- southern regions of . . . . 139
(Red flour . . ; cluding Tibet, Qinghai, Zhang et al., n.d.
ing broken grains and weed Russia.
beetle) and Gansu.

seed admixtures, which serve as
food for the beetles and larvae.
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Table 1 continued

! | 2 \ 3

\ 4 5 ] 6

Order Thysanoptera (Thrips)

. Registered in Kursk
Frankliniella | Damages over 300 plant species °e! stered ursk,
. . . S Kaliningrad, Leningrad,
occidentalis from various families. Prefers
Moscow, Magadan,
Perg. chrysanthemums, roses, ger- ;
. . f Ulyanovsk regions, as
(Western flower | beras, cinerarias, gypsophilas, .
. well as in Krasnodar and
thrips) cucumbers.

Stavropol Krai.

Widely distributed
across the country; re-
corded in most provinc-
es, including Xinjiang,
Heilongjiang, Yunnan,
Guangdong, Hebei,
and other agricultural
regions.

Grigorovskaya,
Zaitseva, 2021a;
201 EPPO Datasheet:
Frankliniella occi-
dentalis, n.d.

*The link to the resource: https://www.pesticideresistance.org/

Bubauorpadnyeckuii cnucok (References)
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This mini-review focuses on the prospects and key areas of cooperation between Russia and China in studying the
molecular nature of resistance in mite and insect pests to pesticides. Information on the most harmful species is presented
for both countries, including their area and molecular genetic approaches to understanding resistance. The latter include
examination of pesticide target gene polymorphism and pesticide detoxification gene expression. Such research is essential
for monitoring the spread of pesticide resistance in insect and mite populations, as well as for selection of effective
management strategies in both countries. In addition to scientific collaboration, an important objective is the joint training
of scientific and pedagogical personnel in this research field. Collaborative efforts between the two countries, through joint
research, experience exchange, and technology development, should result in a more efficient pesticide usage, reduced
application costs, and increased crop yields, ultimately contributing to economic growth.
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Ornamental plants play a vital role in everyday life, offering joy and appreciation to people from all walks of life.
Decorative plants have become a familiar sight, which helps add life and color even in the smallest of spaces. Among
these plants, the snake plant Dracaena trifasciata is trendy among households. Despite its reputation as a hardy plant, D.
trifasciata is still susceptible to leaf and root diseases, damaging its overall health and aesthetic value. In tropical regions,
where frequent rainfall and high humidity produce ideal proliferation conditions for bacterial, fungal, and viral pathogens,
plant diseases can become important problems that could affect the plant’s aesthetics and health. This paper reviews the
diseases of D. trifasciata and other Dracaena species, their current management, and perspectives on using already-
known disinfectants for indoor management of D. trifasciata diseases. Leaf spots, leaf blight, anthracnose, viral, and
bacterial diseases are the common diseases reported to be associated with D. trifasciata. In addition to pruning, managing
Dracaena diseases includes sterilizing tools and equipment to prevent cross-contamination. Finally, this paper discusses
the significance of generating knowledge on the diseases of D. trifasciata and their associated pathogens, which benefits
relevant stakeholders. The knowledge could help consumers understanding common leaf diseases found in snake plants,
allowing them to make better decisions whenever they purchase these plants. Plant health research encourages better plant

care practices within households, which helps promoting flourishing gardens across the country.

Keywords: anthracnose, leaf blight, leaf spot, ornamental plant, Sansevieria
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Introduction

Snake plant Dracaena trifasciata (Prain) Mabb., also
known as Saint George’s sword, mother-in-law’s tongue,
or viper’s bowstring hemp, is a popular ornamental plant
cherished for its decorative and air-purifying properties
(Dadang et al., 2020; Praptosuwiryo, 2003). It has exceptional
water-storing abilities, making it highly resilient in various
environments, especially tropical climates (Babu, Prabhu,
2024). Despite its reputation as a hardy plant, D. trifasciata
is still susceptible to leaf diseases, damaging its overall health
and aesthetic value. In tropical regions, where frequent rainfall
and high humidity produce ideal proliferation conditions for
bacterial, fungal, and viral pathogens, plants are under threat
by the effects of plant diseases.

The ornamental plant industry is an economically
important sector, with various households and urban planning
incorporating D. trifasciata, not only for decorative purposes
but for improved air and soil quality (Pamonpol et al., 2020).
Furthermore, the leaves have been used traditionally as an
emollient in some country (Praptosuwiryo, 2003). However,
research on plant diseases affecting D. trifasciata is limited,
underscoring the need for localized studies. Leaf diseases
in D. trifasciata manifest as necrotic spots, wilting, lesions,
and yellowing on the foliage, which generally are symptoms
of abiotic factors of overwatering or low lighting conditions
(Kee et al., 2018; 2020). Moreover, bacterial pathogens, such

as the plant pathogenic Burkholderia cepacia, thriving in
humid environments cause leaf blighting (Choi et al., 2020).
This indicates an overlap of symptomology as D. trifasciata
can thrive in poor light conditions and is drought-tolerant,
complicating accurate diagnosis, which can delay effective
disease control treatments. However, there seem to be no
reports found in several countries where this plant thrive,
suggesting a lack of understanding of specific microorganisms
responsible for leaf diseases in D. trifasciata (Zhang et al.,
2020).

Several pathogens have likewise been identified with
the wide distribution of D. trifasciata across all continents
(Dewatisari, To’bungan, 2024). However, as of writing, no
reports have been found on the plants’ existing pathogens
within the Philippines. The study by Madjos and Ramos (2021)
about medicinal plants in Mindanao, Philippines, highlighted
those that require further research, including the snake plant. A
dearth of research on its pathology could lead to eventual harm
among Filipino communities upon the use of infected parts.
To illustrate, its leaves have indigenous medicinal purposes
considering their anti-inflammatory, anti-diabetic, analgesic,
and antioxidant properties (Dey et al., 2014; Berame et al.,
2017; Lontoc et al., 2020). Tribes in the Zamboanga Peninsula
chew on its leaves to prevent tetanus and have it infused into
efficascent oil to avoid fever, At tribes in Malay, Aklan apply
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its latex onto warts (Cordero et al., 2020; Madjos, Ramos,
2021), and residents of Tublay, Benguet Province apply
poultice onto wounds (Doctor, Manuel, 2014).

This paper reviews the diseases of D. trifasciata, their
current management, and perspectives on using already-known

disinfectants for indoor management of D. trifasciata diseases.
Finally, this paper discusses the significance of generating
knowledge on the diseases of D. trifasciata and their associated

pathogens.

Dracaena trifasciata: Taxonomy, Biology, Distribution, and Value

Dracaena trifasciata, often known as mother-in-law’s
tongue or snake plant, falls under the order Asparagales and
the family Asparagaceae (Babu, Prabhu, 2024). The order
Asparagales is a large and diverse group of flowering plants
that includes several families of great economic and ecological
significance (Ji et al., 2023; Madrigal et al., 2017; Chen et al.,
2013). Formerly classified under the Sansevieria genus, it has
been reclassified into the Dracaena genus, which includes
more than 120 species recognized for their distinctive growth
patterns and striking foliage (Babu, Prabhu, 2024). The genus,
Dracaena, is derived from the Greek word “drakaina,” which
means “female dragon” (Saraf, 2023). This most likely reflects
the thick and robust appearance of most species within this
genus. The species name “trifasciata” refers to its variegated
leaves, marked by three distinct stripes or bands, usually in
shades of green and yellow (Dewatisari, To’bungan, 2024).
Species propagation relies on its rhizomes or leaf cuttings, as
sexual propagation is limited due to rare flowering (Garcia-
Hernandez et al., 2022). Dracaena trifasciata is widely
recognized for resiliency in unfavorable environments.
They have exceptional water-storing capabilities, making
them highly drought-tolerant. They can thrive in low-light
conditions, enhancing their popularity in indoor housing
(Babu, Prabhu, 2024). This plant species has recently garnered
scientific attention for its potential in phytostabilization of
cadmium (Cd) contaminated soils. Dracaena trifasciata
absorbs the cadmium in its roots and inhibits translocation to
above-ground tissues (Li, Yang, 2020). This plant is not limited
to phytostabilization alone but expands to phytoremediation.
Studies show promising capacity to remove volatile organic
compounds (VOCs) in indoor air (Pandiyarajan et al., 2024).

Known for its remarkable adaptability, D. trifasciata has
spread to various parts of the world, demonstrating its ability
to thrive in multiple environments. This species is distributed
in tropical and subtropical areas, extending from Africa to
Southeast Asia and the islands of the Indian Ocean (Dewatisari
et al., 2021; Umoh et al., 2020). Dracaena trifasciata is a
hardy and low-maintenance plant easily cultivated indoors and
outdoors. It prefers well-drained soil and moderate sunlight,
thriving in partially shaded areas that receive about two to six
hours of direct sunlight daily (Dewatisari, To’bungan, 2024;
El Mokni, Verloove, 2022; Denk et al., 2014). Dracaena
trifasciata can be propagated through various methods,
including seeds, leaf segments, and rhizomes (Garcia-
Hernandez et al., 2022; Mudgal, 2021). Dracaena trifasciata,
despite being commonly known as an ornamental plant, has
greater benefits outside of decoration. In traditional medicine,
D. trifasciata juice or decoction has been used in various Asian
and African communities to treat ailments like respiratory
issues, earaches, and skin conditions(Hematharshini, Seran,
2019). In Asian countries such as Myanmar, this plant’s root

juice and honey relieve a chronic cough. Additionally, D.
trifasciata decoction was used primarily to treat snake bites
in China (Babu, Prabhu, 2024). As history has utilized D.
trifasciata in various traditional ailments, modern medicine
is conducting further studies to develop healthcare. Findings
suggest that there have been health-benefiting activities
observed in the plant: hepatoprotective, antidiabetic, and
antioxidant, to name a few, according to Babu, Prabhu (2024).
A study by Raslan et al. (2021) found D. trifasciata root extract
to inhibit liver fibrosis due to its bioactive compounds, such
as phenolics, terpenoids, and steroidal saponins that alleviate
oxidative stress and inflammation, decreasing liver damage.
These health-benefiting activities found in D. trifasciata
suggest the potential of this plant in nutraceutical applications.
Moreover, D. trifasciata can be utilized for external medicinal
uses. Its leaf extracts incorporated into hydrogel formulations
can become a wound-healing drug as they reduce swelling
and have fast wound-healing properties (Yuniarsih et al.,
2023). This plant’s latex has properties that make it a natural
antibiotic and an effective insect repellent (Sharma et al., 2023;
Umoh et al., 2020). Overall, Dracaena trifasciata is a plant
with diverse medicinal, nutritional, and health benefits found
in many countries, including its native Cameroon, Central
Africa, Gabon, Nigeria, and Tanzania (www.kew.org).

Dracaena trifasciata is popular because of its durability
and low maintenance. It can thrive in different environments
and does not need much care, which is ideal for people
with busy lifestyles. In addition, its long, upright, attractive
leaves make it an excellent choice for decorating homes and
offices. The significance of snake plants extends beyond their
ornamental use. Research shows that placing these plants in
poorly ventilated working environments can minimize CO?
levels by as much as 10.47-19.29 %, improving air quality
indoors while reducing energy consumption (Pamonpol et al.,
2020). In addition, they can be used to remove toxic heavy
metals like chromium and nickel from wastewater, serving as
environmentally friendly solutions for pollutant management
(Tariq et al., 2017). In addition, studies show that they also
help absorb electromagnetic wave radiation, protecting against
electronic device-released radiation (Lestari et al., 2023).
Furthermore, the D. trifasciatais of great economic importance.
It produces fibers that can be used as raw materials for textiles
and has become one of Indonesia’s export commodities
(Tallei et al., 2016). This fiber is characterized by its low cost,
wide availability, high specific strength, renewability, and
low density, making it suitable for reinforcement in polymer
composites (Adeniyi et al., 2020). Additionally, it can be used
to produce ropes and other traditional products, showcasing
their versatility and potential in various applications (Wantahe,
Bigambo, 2023).
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Common Leaf Diseases in Dracaena species

The extensive uses of Dracaena in the cultural,
ornamental, and medicinal fields imply the importance of
maintaining its health and quality. Unfortunately, several
diseases induced by various pathogens can infect the plant
and display symptoms in its stem, root, or leaves, decreasing
its agricultural or commercial value. This section examines
the diseases commonly observed in the leaves of Dracaena
spp., primarily leaf blights, leaf spots, anthracnose, viral, and
bacterial diseases.

Leaf Spot

One of the commonly reported symptoms of diseases in
Dracaena spp. is leaf spots (Figure 1) caused by several fungi.
Upon infection by a spot-inducing pathogen, small yellow or
brown spots with reddish-brown margins appear on the leaves.
With gradual exposure to the pathogens, the spots become larger
and paler and may eventually become lesions (Nayak, Mallick,
2021; Kee etal., 2018). The following are considered leaf spot-
causing fungal agents in Dracaena species: Lasiodiplodia

Figure 1. Common symptoms of leaf spot (A) and leaf blight (B)

theobromae (Pat.) Griffon, Maubl. (syn. Botryodiplodia
theobromae Pat.), Fusarium graminearum Schwabe, F.
proliferatum (Matsush.) Nirenberg ex Gerlach, Nirenberg,
F. verticillioides (Sacc.) Nirenberg, Gibellulopsis nigrescens
(Pethybr.) Zare, W. Gams, Summerb., Colletotrichum sp.,
Physalospora dracaenae J. Sheld., Hendersonia dracaenae
Ponnappa, Phyllosticta sp., and Sphaerulina taxi (Oudem.)
Massee (Katakam et al., 2023; Hilal et al., 2016). However,
across the genus, several species have been reported to
be infected by other spot-inducing pathogens in various
countries. Dracaena trifasciata displayed leaf spots caused
by the fungal pathogen Stemphylium lycopersici in Malaysia
(Kee et al., 2018). In India, the species D. aletriformis (Haw.)
Bos was found to have sunken leaf spots caused by the fungus
Aspergillus terreus Thom (Nayak, Mallick, 2021). In addition,
a report stated that, in D. sanderiana Mast., Colletotrichum
gloeosporioides (Penz.) Penz., Sacc. was the most common
and aggressive pathogen within the leaf spots (Abdel-Rahman
et al., 2020).

Pucynoxk 1. OO01re CHMITTOMBI JINCTOBOM NATHUCTOCTH (A) 1 oxora JucTheB (B)

Leaf Blight

In leaf blight-infected plants (Figure 1), yellow dried spots
may appear on Dracaena leaves (Kee et al., 2020a). As the
disease progresses, these spots gradually enlarge or elongate,
leading to grayish- or yellowish-brown lesions with dark-
brown margins (Monteles et al., 2020; Kee et al., 2020a;
Ahmadpour, Poursafar, 2018). A report from India by Banerjee
et al. (2017) states that the fungus L. theobromae caused leaf
blighting on the D. fragrans (L.) Ker Hawl. or cornstalk plant.

Chlorosis often accompanies leaf blight (Choi et al., 2020).
On D. trifasciata, leaf blight symptoms are associated with
several fungal pathogens. These are Fusarium species reported
in Malaysia (Kee et al., 2020a), Neoscytalidium dimidiatum in
Brazil (Monteles et al., 2020), and Stemphylium vesicarium
(Wallr.) E.G. Simmons in Iran (Ahmadpour, Poursafar, 2018).
For D. sanderiana, few reports of leaf blight were said to be
caused by the fungal pathogen Rhizoctonia solani J.G. Kithn
and bacterial pathogens Pantoea stewartii subsp. indologenes
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Mergaert et al. and Burkholderia cepacia (Palleroni, Holmes)
Yabuuchi et al. (Abdel-Rahman et al., 2020; Choi et al., 2020;
Zhang et al., 2020). Furthermore, a study reports the first
appearance of the disease in D. fragrans from India caused by
L. theobromae, a fungal plant pathogen (Banerjee et al., 2017).
These previous reports suggest the widespread occurrence of
leaf blight in Dracaena in different parts of the world due to
bacterial and fungal agents.

Anthracnose

Anthracnose is a plant disease characterized by dark
yellow or brown sunken, spore-containing lesions on its
stems and leaves. One of the major causes is the fungal genus
Colletotrichum, which is known to infect a wide variety of
crops (Elshahawy, Darwesh, 2023). Some species under this
genus infect specific plants (i.e., key lime anthracnose by
C. acutatum JH. Simmonds, tomato fruit anthracnose by
C. coccodes (Wallr.) S. Hughes) (Morsy, Elshahawy, 2016).
Among Dracaena plants, anthracnose was reported to be
caused by C. gloeosporioides, C. dracaenophilum D.F. Farr,
M.E. Palm, and C. dracaenicola Sacc., Trotter (Katakam et al.,
2023). Specific reports have been made on C. gloeosporioides,
C. sansevieriae, and C. dracaenophilum infecting D. reflexa
Lam., D. trifasciata, and D. sanderiana, respectively (Brand,
Wichura, 2023; Banerjee et al., 2017; Morsy, Elshahawy,
2016).

Likewise, the first account of anthracnose affecting
snake plants, D. trifasciata, in Ohio was documented in
September of 2021 (Valero David et al., 2023). Gray, circular
lesions covered 25% to 50% of the sample’s surface. Areas
with blight were observed to have darkly-colored acervuli
surrounded by circular rings (David et al., 2023). In India,
Banerjee et al. (2017) reported a case of anthracnose disease
caused by Colletotrichum species on D. reflexa, presenting as
dark lesions on leaves leading to necrosis. Given the impact of
the genus Colletotrichum alone in the pathology of important
crops, further research on its identification and prevention must
be made. With numerous reports on leaf spots, leaf blights, and
anthracnose among Dracaena plants, identifying the primary
agents that cause these diseases is necessary for their control
and management.

Viral Diseases
According to an article by Baker and Jeyaprakash (2014),
viral pathogens causing Dracaena leaf diseases, namely
Dracaena mottle virus (DrMV), are challenging to remove.
This viral agent of the Badnavirus genus causes mottling and
chlorotic patches on leaves, as previously seen in infected D.
sanderiana and D. braunii (Bhat et al., 2016). As per Baker

and Jeyaprakash (2014), only the Dracaena species are the
hosts infected by the virus, and studies suggest avoiding
stressing the plant habitat to prevent further infection of the
disease. Kim et al. (2022) found chlorotic and mild mottling
symptoms on Dracaena foliage in a greenhouse in Gwangju,
Korea, particularly D. braunii. The study further investigated,
through molecular testing, the virus identified as Pepper mild
mottle virus (PMMoV), the most common pathogen for pepper
plants and not previously reported in Dracaena species,
suggesting a potential for cross-host infections of PMMoV
infecting a broader range of plant hosts than previously known.
There seems to be limited literature about viral agents causing
leaf diseases in the Dracaena species, as bacterial and fungal
agents are more rampant and prominent. Despite this, Kim et
al. (2022) highlight the importance of monitoring plants for
emerging viral threats circulating amongst Dracaena.

Bacterial Diseases

Several bacterial pathogens are known to cause significant
leaf diseases in Dracaena, all of which often manifest
in leaf spots, blights, or wilts. According to Vidaver et
al. (2006), bacterial pathogens are common in warm and
humid environments. They are spread through water, soil, or
equipment contamination, entering through wounds or natural
openings, where the bacteria multiply and release enzymes
that lead to infection and disease. Commonly found pathogen
Pseudomonas syringae van Hall, a prominent bacterium
of many plants, including Dracaena sp., causes leaf spots
that may coalesce and spread, blights, and cankers, leading
to leaf necrosis (Fletcher et al., 2014). In addition to this,
Pantoea stewartii subsp. indologenes (Zhang et al. 2020) has
been identified as a significant pathogen for the Dracaena
sp., causing leaf blight wilt. Burkholderia cepacia, another
notable bacterial pathogen documented as a cause of blight
in D. sanderiana, infects the plant with small, dark lesions
that eventually develop into large areas of necrotic tissue,
damaging the foliage (Zhang et al., 2020). Moreover, findings
suggest that B. cepacia proliferates in humid environments,
predominantly through infected soil or water, affecting the
plant’s overall health (Choi et al., 2020). The studies by Zhang
et al. (2020) and Choi et al. (2020) emphasize the importance
of monitoring bacterial agents causing diseases in Dracaena
species to determine preventative measures in potential
widespread outbreaks, particularly in nursery conditions, as
plant density favors the rapid growth of bacterial infections.
Proper sanitation measures are critical to mitigate the spread
of these bacterial agents due to limited knowledge of proper
permanent treatment.

Management Practices for Dracaena Diseases

Cultural and Physical Methods

Overwatering leads to root rot in Dracaena species. A
major problem in commercial nurseries and homes, known
as root rot, usually results from fungal pathogens. Various
fungal species associated with Dracaena root rot have been
identified as Fusarium spp. and Phytophthora spp. (Uchida
et al., 2003). Excessive moisture is an environment favorable
for pathogens to grow, wherein the roots of Dracaena

plants become oxygen-starved. This leads to rotting of root
tissue, compromising the plant’s ability to uptake water and
nutrients, and eventual decline and potential death. Ghaderi
(2023) also noted Phytophthora occultans Man in ‘t Veld, K.
Rosend. as a root rot causative agent, though in Sansevieria,
a close relative. Root rot has significant effects, including
stunted growth, chlorotic leaves, and even plant death, with
economic consequences to commercial growers and the
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aesthetic appeal of Dracaena plants cultivated as ornamentals.
While often used with cultural practices, physical methods
directly address the disease or its symptoms through pruning.
Removing diseased plant parts, such as yellowing, brown, or
wilted leaves, can help prevent the spread of pathogens within
the plant (Hilal et al., 2016). In addition to pruning, physical
methods for managing Dracaena disease include sterilizing
tools and equipment to prevent cross-contamination. Studies
have shown that pathogens can survive on contaminated
tools, which increases the danger of disease transmission
among plants. For instance, Hilal et al. (2016) found that the
pathogenic bacteria Erwinia amylovora (Burrill) Winslow et
al. can survive on pruning shears. Therefore, the disease can
be unintentionally disseminated if an individual cuts healthy
plants using the same equipment they used to cut infected
plants. To lower this risk, the researchers emphasized the
significance of cleaning pruning instruments.

Biological Control Methods

An in vitro analysis of the performance of bacterial
biocontrol agents against Dracaena leaf spots by Hilal et al.
(2016) found them capable of impeding the growth of the
colony of the leaf spot fungi, spore germination, and the length
of the germ tube. Stenotrophomonas maltophilia (Hugh ex
Hugh and Ryschenkow) Palleroni and Bradbury consistently
displayed inhibition effects by decreasing the disease incidence
and disease index, followed by the bacterium Pythium ultimum
Trow, Bacillus subtilis (Ehrenberg) Cohn, and B. megaterium
de Bary. The same study tested the effectiveness of fungal
biocontrol agents, including Trichoderma spp. Trichoderma
harzianum Rifai was observed to have the most significant
inhibiting effect against the Dracaena leaf spots. At the same
time, 7. album Preuss was best at curbing spore germination
and generating germ tubes in germinated spores. Based on the
report of Abdel-Rahman et al. (2023), which focused on the
control of the fungus R. solani in D. sanderiana, the bioagents
Clonostachys rosea (Link) Schroers, Samuels, Seifert, W.
Gams, B. circulans, B. siamensis Sumpavapol et al., and
Ochrobactrum anthropi Holmes et al. may be considered as
potential inhibitors of the spread of R. solani in the lucky
bamboo plant. Ochrobactrum anthropi displayed the highest
inhibitory effect on the overall growth of the colonies, followed
by C. rosea, B. siamensis, and finally, B. circulans. It was
established through these bioagents that methods of hindering
plant disease progression can be explored while circumventing
the negative impact of chemical control.

Overall, the use of microorganisms such as bacteria to
combat fungal diseases has been well documented by Jayaraj

et al. (2004) and Stamenkovic¢ et al. (2018), stating that these
plant growth-promoting microorganisms (PGPM) are capable
of having antifungal capabilities through the production of
siderophores, such as in the case of Pseudomonas sp., which
have been documented to hinder fungal development (Manwar
et al., 2004). Meanwhile, B. cereus is a prospective biocontrol
agent for rice fungi (Etesami, Alikhani, 2017).

Chemical Control Methods

According to Elshahawy and Darwesh (2023), chemical
protection is the central route of action for plant disease
control. Therefore, in their study, which experimented
with the effectiveness of six systemic fungicides against
C. dracaenophilum and C. gloeosporioides in a laboratory
setting, it was established that thiophanate-methyl and
difenoconazole+azoxystrobin inhibited pathogen development
at less than 15 ppm. At less than 20 ppm, tebuconazole and
flusilazole also wholly inhibited the growth of the pathogen.
However, iprodione and cyprodinil+fludioxonil performed
worse, having a lesser effect. The in vivo process with D.
sanderiana revealed that a mixture of difenoconazole,
azoxystrobin, and thiophanate-methyl at a dose of 20 ppm
slowed down the progression of anthracnose. Nevertheless,
it was also established that tebuconazole and flusilazole were
phytotoxic to the plants.

Another test study of the inhibitory effects of six widely
used fungicides, Dithane M45 (a.i. mancozeb), Kocide
200 (a.i., copper hydroxide), Ridomil Gold Plus (a.i,
copper oxychloride), Score (a.i., difenocon famaxadone),
Equation Pro (a.i. cymoxanil famaxadone), and Kemazed
(a.i., carbendazim), was conducted in Northern Egypt with
D. marginata Aiton leaf spots as samples (Hilal et al., 2016).
These fungicides were all found to negatively impact colony
growth, with Dithane M45 being the most efficient in hindering
spore germination. Kemazed, on the other hand, was observed
to be a potent inhibitory agent of germ tube development
in vitro and decreased the incidence of Dracaena leaf spot
disease in vivo.

Kemazed has also been utilized in another study that was
aimed at gauging the significance of the fungicide against
three aggressive fungi: C. gloeosporioides, F. oxysporum, and
Alternaria alternata (Fr.) Keissl in D. sanderiana (Abdel-
Rahman et al., 2020). After consistently inhibiting the growth
of the fungal colonies, it was determined that the chemical
fungicide was highly efficient in hindering fungal disease
progression in D. sanderiana.

Conclusion

Plant diseases affect the aesthetics and health of
ornamental plants, including D. trifasciata. Leaf spots, leaf
blight, anthracnose, viral, and bacterial diseases are the
common diseases reported to be associated with D. trifasciata.
Identifying the correct pathogen causing the disease is

important to protect Dracaena plants from various diseases
through appropriate and effective disease control approaches.
Therefore, targeting and determining the causative agents of
leaf diseases in Dracaena spp. is crucial to mitigating any
disease outbreak.
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Munu-0630p
OB30P BOJIE3HEN DRACAENA TRIFASCIATA (ASPARAGALES: ASPARAGACEAE)

M.M.P. Ans6epkat, T.M. Kysukat, I.O. Moprat, 1.®. Oxansst, FO.JL. /. Ileneiipat, M.A. banenapec*
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TA8mopul ¢ pagHviM 8K1A0OM

JleKopaTUBHBIC PACTEHHUSI HTPAIOT BXKHYIO POJIb B MOBCEJHECBHOM KU3HH, JOCTABIISIO MONOKUATEIBHBIC SMOLIUH JIFOAIM
U3 BCeX cI0EB o0uIecTBa. J{eKopaTHBHBIC PACTEHUS CTAalH IPHUBBIYHBIM 3pEHIIeM, 100aBiss KoMOPT Jaxke B camble
MajeHbkue mpoctpaHcTBa. Cpeam HUX JApaneHa TpéxmnonocHas Dracaena trifasciata, KOTopas HONb3yeTcs OOJBLIOH
MOMYJISAPHOCTBIO B JOMAIIHEM XO3siiicTBe. HecMOTps Ha CBOIO PEIyTAalMIO0 BBIHOCIMBOTO PAacTCHHs, ApallcHa BCE Ke
MOJIBEpIKeHA 3a00JICBAaHUSIM JICTHEB M KOPHEH, YTO HETaTHBHO CKa3bIBaeTCs HAa €€ OOLIEM COCTOSHHU M 3CTETHYECKOH
[EHHOCTH. B TpONMHMYECKUX PEeruoHax, rae 4acTble OCAJKH M BBICOKAs BIAXXHOCTh CO3MIAIOT WJCANIbHBIC YCIOBHUS s
pa3sMHOXKEHHs OaKTepUaNTbHBIX, [PHOHBIX U BUPYCHBIX MATOTCHOB, 0OJIE3HHU PACTCHHH MOTYT CTaTh CEPbE3HOIT MPOOIeMOH,
CMOCOOHO MOBIHATH HAa MX BHELIHUIA BH U 3710pOBbe. B 1aHHOM cTaThe paccMarpuBarotest 6one3nu D. trifasciata v npyrux
BHUJIOB JIpallCHbI, COBPEMEHHBIC METOMIBI OOPHOBI, @ TAKXKE MEPCICKTUBBI UCTIOIb30BaHHS H3BECTHBIX IE3HH(PHIUPYHOLINX
CpeNCTB Uil MPUMEHCHHUS B IOMEHICHHAX. [IATHUCTOCTh M OXOT JIMCTHEB, aHTPAKHO3, BHUPYCHbIC U OaKTepHalbHbBIC
3abosieBaHus — pacnpocTpaHéHHbIe 3a001eBanus, cBsi3aHHble ¢ D. trifasciata. [lomumo obOpesku, Ooprba ¢ Oone3HsIMHU
JIPaLieHbl BKIIIOYAET CTECPUITH3AIMI0 HHCTPYMEHTOB U 000PYIOBaHUs AJIsS MPESAOTBPAILCHUS EPEKPECTHOTO 3apaKeHHUSI.
HakoHer, B 1aHHOU cTaThe 00CYXIaeTCs BAXKHOCTh HAKOIUICHHUS 3HAHUIT 0 Gone3Hsax D. trifasciata v CBSI3aHHBIX ¢ HUMH
MATOTeHAX, YTO MOJIE3HO ISl COOTBETCTBYIOLINX 3aHHTEPECOBAHHBIX CTOPOH. DTH 3HAHUS MOTYT ITOMOYb MOTPEOUTEISIM
pazobparbcs B pacmpoCTpaHEHHBIX OOJE3HAX JUCTHEB IPAICHBI, YTO MO3BOJUT MM HPHHUMATh 0ojee 00OCHOBaHHBIC
peLIeHHs ITPU MOKYITKe 3THX pacTeHuil. MccnenoBanus B 001aCTU 3M0POBbS PACTEHHIH CIIOCOOCTBYIOT YIYUIICHHUIO YX0a
3a pacTCHHsAMH B JOMAITHHUX XO35HCTBaX, YTO ONArONPHATCTBYET CO3AaHHIO LIBETYLINX CAJ0B MO BCEH CTpaHe.

KaroueBrble ciioBa: AHTPAKHO3, OKOTI" JINCTBEB, JIUCTOBAA IMATHUCTOCTD, ICKOPATUBHOC PACTCHUC, Sansevieria
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Ilonnomexcmosas cmameos
MOBPEKJIEHHOCTD 3EPHA O3MMOI1 M SPOBOI MSITKO# MIIEHUIIBI
BPEJIHOM YEPENAIIKOWM EURYGASTER INTEGRICEPS I TIIEHUYHBIM TPUIICOM
HAPLOTHRIPS TRITICI B YCJIOBUMSIX JECOCTENY HUKHETO MMOBOJIKbS

E.A. BuxpoBa*

Camapckuil pedepanvroiii uccieoosamenvckutl yeump PAH,
Togonocckuil HAyyHO-UCCIE008AMENbCKULE UHCMUMYmM cerekyuu u cemenogoocmea umenu I1. H. Koncmanmunoea, Camapa

*omeemcmeenHulil 3a nepenucky, e-mail: vixrova.lena@mail.ru

Henp nccnenoBaHuil 3aK/I04anach B OLIEHKE MOBPEXICHHOCTH 3€pHA O3UMOM U SIPOBOM MSTKOM MIIEHULBI BPEAHOU
YEepenaIkol W MIICHWYHBIM TPHUIICOM B ycHoBusAX Jyecoctenn Camapckoil oOmacTn B 3aBHCHMOCTH OT ITOTOXHBIX
YCIIOBHH U copTa MeHUIB. OObEeKTOM HCCISAOBAaHMS CITYKHIN cOpTa o3uMoii nmeHuns!: [ToBomkekas 86, [ToBomkckas
HuBa, KoHCcTaHTHHOBCKas W sApoBod mmeHnnbl Kunembckas 59, Kunembckas oTtpama m Kunenmbckas roOmieitHas.
PaboTy mpoBoamiHM B pasiHUaBIIAXCSA MO MOTOAHBEIM ycioBusAM 2015-2017 rr. Ha HOMAX M B OMOTEXHOJIOTHYECKOU
nmaboparopuu IloBomkckoro HUMCC. TemmeparypHble KoneOaHUS M H3MEHEHHS KOJIMYEeCTBA OCAIKOB B BECEHHE-
JIETHUH TIEPHOJ] OKa3bIBAJIM CYLIECTBCHHOE BIMSHME Ha pa3BuTHE (urodaro. [loHmKeHHBIE TEMIEpaTypbl U H30BITOK
0CaJKOB OBUTH HEOMAronpusATHBIME (aKTOpaMH IJIsl 3TUX BpPEIUTENEH B IOCEBAaX O3MMOM M SpOBOM MIIeHHUNBL. B To
JKE€ BpeMsI, TTOBBIIICHUE TEMIIEPAaTypbl M HEJOCTATOK BJArd CIIOCOOCTBOBAIM aKTHBM3AIMM BPEOUTENICH, yCUIMBAs WX
BpEIOHOCHOCTh. Hambormblee CHIKEHHE MACChl M YHCIA 3€PEH, MOBPEKACHHBIX KIONOM-YEPENamIkol ¥ JININHKaMU
MIIEHUIHOTO TPHUIICA, HAOIIONANIOCh B 3aCyIUIMBOM U >kapkoM 2015 T. y o3mMoii mmeHuisr copra KoHCTaHTHHOBCKAS
HaMMEHBIIIee — BO BIIakKHOM 1 nipoxyiagaoM 2017 1. y copra [ToBomkckas HUBa, SpOBOii MIIEHHUIIBI — y copToB KuHenbckas
otpana u Kunensckas rodnneriHas. 3a Tompl MCCIeJOBaHUI B HANMEHBIIEH CTENCHH MOBPEXKIANNCH (UTO(haraMi HOBBIC
copTa: o3uMOi mmeHunsl — [loBomkckas HUBa U IpoBoi mireHNIB — KuHenbckas o0mneitnas. Otu copra MOryT OBITh
PEKOMEHJOBaHbI JJIs1 HCTIOJIb30BAHMS B CEIEKIINH HA UMMYHUTET.

KuroueBble cjioBa: 4KclIo U Macca 3€pEH, NOrOAHLIC YCIIOBHUA, COpTa, BPCAOHOCHOCTDL, CTATUCTUYCCKAsA o6pa60T1<a

JTAHHBIX

Hocmynuna 6 pedakyur.: 05.03.2025

llpunama k neuamu: 20.07.2025

BBenenue

B Camapckoii obmactu, Tae mpeodnaaoT depHO3EMHEIC
TIOYBBI ¥ CPAaBHUTENIFHO ONAarONpHSTHBIC TOTOTHBIE YCIOBHS,
OCHOBHOEC BHHMMAHHC YHNEJSCTCA BO3/CIBIBAHHUIO ITOJEBBIX
KynbTyp. CormacHo maHHbIM DenepanbHOM CITy kOBl ToCyaap-
CTBEHHOI CTaTHCTHKH, B CTPYKType IOCEBHBIX IUIOMIAJCH
o3UMas TMICHUIa 3aHUMaeT okoo 46.7 %, spoBasi MIIeHMIa
-26.2%.

[loBbIlIEHNE YpOXKAMHOCTM M KadecTBa 3€pHA IIICHU-
bl — BaXKHAS 3a/1a4a arpoIPOMBIIIICHHOTO KoMIutekca Poc-
cun. Exeromno us-3a Bpeanteneit tepserca 1o 30% ypoxas
CeNbCKOX03sicTBeHHBIX KynbTyp (MBanuenko, 2010). Ha ka-
YECTBO 3€pHA IIICHUNBI OKa3bIBAIOT BIHMSHHUE, IIABHBIM 00-
pa3oM, ¢puTodaru ¢ KOJIIOIIE-COCYIIMM POTOBBIM alllapaToM,
W3BJICKAIONINE MUTATEIbHBIC BEIIECTBA M3 BETCTATUBHBIX U
TCHEPAaTUBHBIX OPTaHOB KYJIBTYpHl, K HUIM OTHOCSTCS: IIIIe-
HuaHeld Tpunc (Haplothrips tritici Kurd.) u Bpexnas gepe-
namka (Eurygaster integriceps Put.) (baraii, JIeicenxo, 2016).
Camapckasi 0011acTh, KOTOpasi OTHOCHTCS K 30HE C ONITHMAITb-
HBIMH yCJIOBHSIMU JUTS PAa3BUTHS U €KETOHO BEICOKOH BPEIO-
HocHocTH Tpurica (LLlyposenkos, 1971; Tanckwuii u ap., 2006;
Macnskos, 2015), pacrmonoxeHa B CEBEpPHOW HYacTH apeaia
BPEIHON YEPETIAIIKH, TAE €€ YUCICHHOCTD M BPEIOHOCHOCTH B
CBSI3M C MOTEIUICHNEM KJIMMaTa HEYKIOHHO HapacTaoT (Bui-
KoBa U Jip., 2018; Kamyctkuna, 2023; MyxuToB, THMOIIEHKO-
Ba, 2023; Tumommenkosa, 2024). [ToromHbIe yCIOBUS HIPAOT
Ba)XHYIO POJIb B YPOBHE aKTHBHOCTH HACEKOMBIX, 3a CUET YETO

YBEJIMYMBACTCS WM CHIYKAETCS MX BPEAOHOCHOCTH. [loHnMa-
HHUE ITOH B3aWMOCBSI3H SBISIETCS KIIFOYEBBEIM (DAKTOPOM ISt
3¢ GEKTHBHOTO YIIPABICHUS BPEAUTEIISIMH U 3aIIUTHI CETbCKO-
XO3SHCTBEHHBIX KYIBTYP.

MmMaro MmmeHWYHOTO TPHIICA MUTAIOTCS MPEUMYIIeCTBEH-
HO KJICTOYHBIM COKOM JIUCTHEB MIICHHUIIHI B (a3ax KyIICHHUS,
BBIXO/Ia B TPYOKY M KOJIOIICHHS, YTO TIPUBOANT K CHIKCHUIO
ypokaitHocTH 3epHa. CaMK{ 3TOTO BPEIOHUTENS OTKIIAJBIBAIOT
STiIIa HeTIOCPEACTBEHHO Ha CTEP)KEHb KOJOCa M Ha BHYTPEH-
HIOIO 9acTh KOJIOCKOBBIX Uerryi. JINUMHKY TpUIica MUTAIOTCS
(OPMHPYIOLTIMCS B CO3PEBAIOIINM 3€PHOM, 0COOCHHO aKTHB-
HO — Ha CTaUsIX MOJOYHOM M MOJIOYHO-BOCKOBOH CITEIIOCTH.
OHH CKaIUTMBAIOTCS B OOPO3IKaxX 3epeH, MOIIONIAs MUTATENb-
HBIE BEIIECTBA, YTO MPHUBOIUT K CHIDKEHHIO MacChl 3¢PHOBKH
1 HE3HAYUTENIBHO CHIXKaeT ee kadecTBo (Tanckwuii, 1988; Eme-
JBSHOB U 11p., 2019; Uzun, Demirdzer, 2022).

Kiorr BpenmHas depemnamika OTHOCHTCS K 0c000 OMacHBIM
BpenuTensaM. Apean ¢utodara OXBaTHIBACT OCHOBHBIC paii-
OHBI BO3JICNIBIBAHUS MIICHUIIBI B YMEPEHHOM U CyOTpOITHIe-
CKOM II0SICaX CEBEPHOTO IONyIIapHsi, B CTEIHOH, JIECOCTEI-
HOM, TIONYIYCTBIHHON W MycTHIHHOM 30Hax (Ppomos, 2019;
Heiimopogerr, 2019; Neimorovets, 2020). Bpeaurens mmeer
XOPOULIO Pa3BUTHIM KOJIOLIE-COCYIIUN POTOBOM ammapar, Ko-
TOPBIM TIPOKAJIBIBAET 3€PHOBKY W BBOAWT B HEE CIIOHY, CO-
Jep KaITyio Ype3BbIUaiiHO aKTUBHBIC TIPOTEOIUTHIECKHE (ep-
MEHTEHI, pa3pyIIaonre OeTKOBI KOMIUIEKC 3epHa, TePeBOIST

© Buxposa E.A. Crarbs OTKpBITOrO 10CTyIa, MyOnuKyemas BcepoccuiickuM HHCTUTYTOM 3alUThl PACTEHUN
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€ro B pPACTBOPHUMYIO (OpMY, MPHUTOMHYIO JUIS BCACBIBAHUS
(Konapes u 1p., 2014; Bunxosa u np., 2018; Konapes, 2020).
CreneHb MOBPEXKICHHUS 3¢pHA KIIOIAMHU HAXOAUTCS B MPSIMOK
3aBHCHMOCTH OT MHTCHCHBHOCTH Pa0OTHI MX ITUIICBAPUTEITb-
HOW cucTeMbl. boree akTUBHBIC (DEPMEHTHI STHX BpEAUTEICH
MPHUBOIAT K Oollee 3HAUYUTECIHFHOMY IOPaXXCHUIO 3CPHOBEIX.
DT0 00BACHAETCS TEM, YTO OHHU CIIOCOOCTBYIOT Oomee A dek-
THBHOMY PACIHICIUICHHUIO 3all[UTHHIX BEIIECCTB B 3EpHE, Jeias
ero Oosee MOCTYNHBIM ISt TOTpebneHus. Myka, rmoiy4eHHast
M3 TAKOTO 3epHa, XapaKTepH3yeTcsl Kak cinadasi, ¢ HU3KUMH T10-
KasaTresiMHu (I)I/ISI/I‘-ICCKI/IX CBOMCTB KJICMKOBUHBI U TECTa, 4TO
Jienaetr ee HempurogHou st xjebonedenus ([laBmromuH u

ap., 2015; Dizlek, 2018).

B Hacrosmiee BpeMs MpenmovYTeHUE OTHACTCS OeCIecTH-
LUIHBIM TEXHOJIOTUSM BO3JENBIBAHUS 3€PHOBBIX 3JIAKOBBIX
KynbTyp. Takum 00pazoM, BEIpANIHBAHUE YCTOMYUBBIX COPTOB
IMIIEHUIIBI, 9T0 HanOOJee YKOJIOTHUYHBIA, SKOHOMUYCCKH BbI-
TONHBIN U [EIeCO00pa3HBIN CIIOCO0 3aIUTH 3PHOBBIX KYIb-
Typ OT BpeAUTEeH.

Henp uccnenoBaHuil 3aki04anach B OLIEHKE MOBPEXKICH-
HOCTH 3€pHa O3UMOW U SIPOBOM MSATKOW MIIEHULBI BpEAHON
YyepernauKkon U NIUEHUYHBIM TPUIICOM B YCIIOBUSIX JIECOCTENHU
Camapckoii 0051acTH B 3aBICHMOCTH OT MTOTOAHBIX YCIOBHH U
copTa MIICHULIBI.

MaTepnaJI bl 1 ME€TOAbI

OOBEKTOM HCCIIEIOBaHUSI CIY)KWIM 3 copra O3MMOMU
nmreHunpl: [loBomkckas 86 (lutescens), TloBomkckas HuBa
(velutinum); UMEIOT TOCY/IapCTBEHHYIO PErHCTpalHIO B pee-
CTpe CeJIeKUUMOHHBIX AocThxkeHu PO no CpeaHeBOIKCKOMY
u Ypanbsckomy pernonam. Copt o3umoit nieHusl Koncran-
TUHOBCKas (erythrospermum), TIOKa HE UMeET OQHULIUATILHOM
PETUCTpAIlH W TPOXOIUT HeoOXoamMmbie ucmbITanus. UM 3
copTa SPOBOM MIICHUIIBI PA3HOBUIHOCTH erythrospermum:
Kunenbckas 59, Kunensckas orpana u Kunenbckas roOneii-
Hasi, 3aHeceHHble B [0cyaapCcTBEHHBIN PEECTp CENEKLIMOHHBIX
noctkeHut PO, pekomenryemble A Bo3aeibiBanus B Ilo-
BoJDKCKOM, LleHTpasibHO-UepHO3eMHOM, YpajbCKOM peruo-
Hax. YKazaHHbIE COpPTa MIIEHULIBI XapaKTePU3yIOTCsl BHICOKOM
aJaNTHBHOCTBIO K Pa3IMYHBIM ITIOYBCHHBIM yCIIOBHSAM U 001a-
JTAIOT YCTOMYMBOCTHIO K 3a00eBaHmsIM. [10 TEXHOTOTHYeCKUM
U XJICOOTICKapHBIM ITOKA3aTeNsIM Ka4eCcTBa 3epHa U MYKH OHU
COOTBETCTBYIOT TPeOOBaHUAM IICHHOW M CHJIBHOW IIICHUIIBI,
(OpMHPYIOT MPOAOBOILCTBEHHOE 3¢PHO 1—3 KITacCOB.

AHanu3 NOBPEeXJEHHOCTU 3€pHa O3UMOM U SIPOBOM IIIe-
HULBI KIOMOM-YEPENaKod U MIIEHUYHbIM TPUIICOM IIPOBO-
nuu B 2015-2017 rr. Ha nossix [ToBOIKCKOTO HayYHO-UCCIIe-
JIOBAaTeJIbCKOrO MHCTUTYTA CEJIEKIIMU U CEMEHOBOJICTBA UMEHU
I1.H. Koncrantunosa — ¢gumana CamMapckoro HayqHOro LieH-
Tpa PAH, a Takxe B OMOTEXHOIOTUIECKOM JTa00PaTOPHH.

Iloronueie ycnoBusi B TOJbl IPOBEACHUSI UCCIEIOBAHUN
3HAYUTENbHO BapbupoBasuck: 2015 roj xapakrepuszoBajcs
Kak 3acylUTUBBII U xapkuid, 2016 rox ObUT TEIIIBIM C yMEpeH-
HBIM KOJIMYECTBOM OCaJiKoB, a 2017 roj oTau4asncs moBbIILIEeH-
HOW BII2XKHOCTBIO M MIPOXJIaaou (Tadm. 1, 2, 3).

OT00p CHOMOBOrO Marepuaia MPOBOAMWIM TI0 TUATOHATH
nosns B 10 Mecrax nepen yoopkoit Kynstypsl. [lomans yuer-
HOHM nmenstHKU — 1 M?, 3aHATOW OAHUM cOpTOM. Bce konockst
cpe3anu B (pasy MOJTHOM cHENoCcTH B 3-KpaTHON HOBTOPHOCTH
(Karumue u gp., 2000). YToObl onpeaenuTs CTENeHb MOBpe-
KJIEHHOCTH 3epHa JHMYMHKAMH MIIEHHYHOTO TPHUIICA 3E€PHO
00MOJIaYMBAJIH, C TOCIEAYIOIINM BH3YaIbHBIM OCMOTPOM TIOJ
OMHOKYJISIPHBIM MHKPOCKOTIOM. CTeneHb IMOBPEXICHHOCTH
3epHa MIIEHUYHBIM TPHUIICOM IPOBOIWIA B COOTBETCTBHH C
MeToauKkoH, paspaboranHoir B.M. Tanckum (1988). Anamms
BBITIIOJTHSUT B TPEXKPATHOH IMOBTOPHOCTH C ONpEAETICHHEM
KOJIMYECTBA W MAacChl TOBPEKACHHBIX M HEMOBPEKICHHBIX
3epeH.

CreneHp TMOBPEXIEHHOCTH 3€pHA TPHUIICOM OIIEHUBA-
JU TO CIEAYIOUIeH IIKayie: HEe3HAYUTEIbHOE yBEIHYCHHE U
yoryoaeHne OOpOo3JKH, B KOTOPOH 4YacTO CKAIUTUBAIOTCS JIM-
YHHKH TPUIICA B MPOIIECCe MUTAHUS, HEOONBIIOE OCBETICHUE
3epHa B MECTax NMUTAHHSA — Ciadas CTENeHb; ynryOleHue U

Taoauua 1. Temmeparypa Bo3myxa B 2015-2017 rr. (mo maHHBEIM YcTb-KHHENTBCKON METEOCTaHIIHH)

Table 1. Air temperature in 2015-2017. (according to the Ust-Kinel meteorological station)

Cpennsis Temiieparypa Bo3nyxa, °C
Mecs Jexana Average air temperature, °C
Month Decade CpeaHeMHOroIeTHSs 2015 2016 2017
Average annual
1 13.7 14.6 14.6 14.9
Maii 2 14.8 12.9 14.2 12.2
May 3 16.6 21.9 20.3 14.2
Cpennee 3a MecsI]
............................................ Montlyaverage | 130 e e B
1 18.4 20.2 15.9 13.8
Yo 2 20.1 22.1 22.4 17.1
e 3 208 276 215 18.7
June C
penHee 3a Mecs1l
............................................ Monthlyaverage | 17 o B2
1 20.8 20.0 214 18.9
ios 2 22.8 19.4 23.8 21.3
July 3 21.9 20.9 22.9 22.4
Cpennee 3a MecsI]
............................................ Monlyaverage | 2T A
Asrycr 19.3 18.0 24.6 214
August
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Taoauna 2. Cymma ocankoB B 2015-2017 rr. (o qanHEIM YeTh-KUHEIHCKOW METEOCTAHIINH)

Table 2. Precipitation in 2015-2017. (according to the Ust-Kinel meteorological station)

CymMa 0casikoB, MM
Mecsig Jlexama C
Month Decade PCAHEMHOTONCTHII 2015 2016 2017
Average annual
1 8.7 8.8 5.1 1.9
Mai 11.6 12.8 3.8 17.2
" 3 13.5 15.2 19.4 513
May C
pejiHee 3a MecsIl
......................................... Montlyaversge | B %08
1 15.5 0.5 9.4 45.8
VhioHE 2 16.6 0.0 0.4 459
3 22.5 0.0 3.0 38.1
June c
pezHee 3a Mecsl
............................................ Montlyaverage | YO 03 s P
1 22.2 8.5 34.8 17.8
ioms 2 15.9 22.1 20.3 3.0
July 3 12.1 24.6 26.3 1.6
Cpennee 3a Mecs1]
......................................... Montlyaversge | 02 2 R
Apryer 433 19.8 2.7 13
August
Tadmuna 3. l'unporepmuueckuii koaddurment B 2015-2017 rr.
Table 3. Hydrothermal coefficient in 2015-2017
I'TK
T'on GTK
Year Mait Mionn Hronb ABrycr
May June July August
2015 0.79 0.01 0.78 0.36
2016 0.55 0.21 1.30 0.04
2017 1.93 2.67 0.34 0.02
Cpennensoronerree 0.75 0.70 0.73 0.75
Average annual

pacumpenue 60po3nku, Oypblii IIBET B €€ TIIyOHHE, CBETIIbIC
YYacTKA B MECTax YKOJOB JIMYMHOK — CPEIHSS; M3MEHEHUE
(hopMBI 1 Macchl 3epHa — CHIIbHAS CTETICHb TIOBPEXKICHUS 3€p-
Ha (Tauckuii, 1988; EmenbsiHoB u ap., 2019).
[MToBpexIeHHOCTh 3epHa KJIONOM-Yepernanikoil onpeness-
mu corntacio 'OCT 33538-2015 (2018). I1pu sToM Bpy4HYIO
oroupanu mo 50 r. 3epHA, OCBOOOXKIAIH €ro OT MpuMecei
W OTIEJSUTM TPHM HaBECKH 11e10To 3epHa 1o 10 r., B KOTOpBIX
TIO/ICUMTHIBAJIH TIOBPEXICHHbBIE YEPEMAIIKOH 1 HETTOBPEKICH-
HBIE 3epHa. B3saTyro mpoly nomeranyu Ha pa30OpHYIO JOCKY
W OCYIIECTBIISUIM BU3yaJbHYIO OLIEHKY 3€pEH KaK CO CITMHKU
1 OOKOB, TaK M CO CTOPOHBI 3apojbImia u 6opo3aku. [Ipu mpo-
BE/ICHUM aHajM3a M3 oOlIel Macchl 3epeH BBIOMpAH Te, Ha
MOBEPXHOCTH KOTOPBIX MMEJIUCh MPU3HAKH MOBPEXKICHUS —
TEMHBIE TOYKH, OKPY>XEHHBIE PE3KO OUePUYEHHBIM CBETIIO-KEl-
TBIM IISITHOM OKPYIVION WJIM HENpaBWILHON (OpMBI; 3epHa
C HaJM4YMeM Ha MOBEPXHOCTU TAaKOTO K€ MATHA, B Mpenesax
KOTOPOTO MMeJlach BIAaBJICHHOCTh WJIM MOpPILIMHBI Oe3 ciena

YKOJ1a; 3¢pHa ¢ HAJIMYUCM TaKOT'0 K€ IATHA HAa 3apOAbIIIC 0e3
BJAaBJICHHOCTHU WUJIU MOPIIHH. Bo Bcex CJIydasiX KOHCUCTCHI A
3€pHa NO0J IATHOM OTIIMYajlacChb paccmnanoﬁ u MyQHHCTOI;'I

TekcTypoil. [loBpexxaeHHbIE 3epHa B3BELUIMBAINA C TOUHOCTBIO
JI0 COTBIX AOJIEH 'paMMa, a UX COAEpKaHHUE B KaX10M HABECKE
BBIYHCIISUIN U BEIpaKallk B IPOLICHTaX. B kauecTBe HTOroBOro
3HAYEHUS UCIIOIB30BaIOCh CPEHEE ApH(PMETHIECKOE, BBIUYNC-
JICHHOE Ha OCHOBE TPEX M3MEPEHUH.

Craructryeckas 00paboTka JaHHBIX MMPOBOAMIACH C IIO-
Momasio mporpamm Microsoft Excel, mpumensincss xopperns-
LUOHHBIA aHAJIN3 MEXIY MOTOAHBIMHU YCIOBUSIMH M KOJIHYE-
CTBOM IOBPEKICHHBIX 3€PEH O3UMOW M SIPOBOM MIIEHMIIBI
BPEIHOW UYEpEeMaIlKod M MIIEHWYHBIM TPHUIICOM, YCTaHABIIH-
BAJINCHh OIIMOKM CPEAHUX MOKa3aresieil Ha OCHOBAaHHH YABO-
€HHOTO CTaHJApPTHOTO OTKJIOHEHUsS, JOCTOBEPHOCTh OTIMIHI
MEXIY MOKa3aTeIsIMH y COPTOB O3UMOI M SPOBOH IIICHHIIBI
— C MOMOUIbI0 HAMMEHBIIEH CYIIECTBEHHON Pa3HULIBI MEXKIY
anmu (HCP

0.05)'

Pesyabrarsl

[ToBpeXACHHOCTD 3epHA MIICHHUIBI JIHYHHKAMHU MIICHUY-
HOTO TPUIICA B T'O/IbI HCCIIEOBaHUN OblIa CPaBHUTEIHLHO BbI-
coxoil. B 2015-2017 rr. xomuMuecTBO MOBPEXKIEHHBIX 3€peH
03MMOW W SIPOBOH IIIEHUIBI COCTABISIIO COOTBETCTBEHHO
32.8-50.1% 1 25.0-45.0%, aux maccoBas noist—31.7-46.8%
n 25.6-43.3% (tabn. 4, 5). B xonocesx nmpeobnanany 3epHa
c1abo M cpenHe MOBPEXkK/ICHHbIEe JINYMHKAMU TPHIICA, T UX

MaccoBast 10Jisl y COPTOB O3UMOM MIIEHUIIBI cocTaBisuia 16.0—
22.7% 1 9.7-16.1%, a 'y sipoBoit — 12.4-21.1% u 6.6-13.8 %.
B cpennem 3a Tpu roga HauOOIbIIIee CHUKEHUE MACChI 3¢PHA,
MTOBPEKICHHOTO JINYMHKAMY TIIICHUYHOTO TPHIICA, HaOIro1a-
JIOCh Y O3UMOH MIIEHUIIBI OCTUCTOrO copTta KoHCTaHTHMHOB-
CKasi Pa3sHOBUIHOCTH erythrospermum, HAaUMEHbIIEE — Y CO-
pra [loBomkckass HUBa Pa3HOBUIAHOCTH velutinum. Y spoBOU
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Tabauua 4. [ToBpeKIeHHOCTh 3€pHA 03UMON MATKOH MIIEHUITHI KJIOMOM-Yepenanikoi 1 MIIeHnIHbIM TputicoM B 2015—2017 rr.

Table 4. Damage to winter soft wheat grains by the Sunn pest and wheat thrips in 2015—2017

INoBpexxaeHHoe 3epHO, %
Damaged grain, %
Henospexnen-
HH_ICHI/I‘-IHI:IM TpUIICOM o
Copt Ton Wheat thrips Kionom- HOE 3epHO, %
Variety Year Yepenanikon Intact grain, %
cnabo cpenHe CHIIEHO HTOTO S
. unn pest
weakly medium strongly total
1% 2 1 2 1 2 1 2 1 2 1 2
2015 200 | 219 | 160 | 144 | 114 89 | 474 | 452 | 24 24 | 502 | 523
22 2016 160 | 176 | 134 | 125 | 100 | 70 | 394 | 371 3.0 33 57.6 | 60.0
g 5 2017 134 | 145 7.6 7.5 7.6 57 | 286 | 277 1.8 17 | 696 | 718
2 172]
g | Cpemmee | oo | 180 | 123 | 115 9.6 72 | 388 | 366 | 24 25 | 591 | 614
g ° average
23 HCP
i~ 00s 3.0 32 2.1 2.0 2.0 1.5 3.8 32 0.8 0.5 45 47
LSD, .

S s T R M s o e ey R A s
: = 2016 164 | 179 | 122 | 116 9.6 67 | 382 | 362 1.8 17 | 60.0 | 62.0
=S 2017 9.6 11.0 8.4 7.9 5.8 50 | 238 | 239 | 08 07 | 754 | 754
= 3
gz | Cpemmee |6 | 160 | 103 | 97 7.9 59 | 328 | 317 | 15 14 | 656 | 669
é‘ N average
R HCP s 2.5 2.7 2.0 1.4 1.3 1.6 3.5 3.0 0.7 0.5 42 45
: A~ LSDO:OS . .

5«: ............. S o Tt S KT s o T T
£z 2016 200 | 223 | 200 | 186 | 120 | 79 520 | 488 | 34 35 | 446 | 475
8¢ 2017 196 | 212 | 120 | 106 | 120 | 8.1 436 | 399 | 26 1.8 564 | 582
S5 | Cpemee | a3 | 227 | 172 | 161 | 126 | 80 | 500 | 468 | 33 | 31 | 473 | 504
S s average
o @

& 8 HCPO.OS
S g Lsp.” 34 2.8 2.1 2.0 1.5 1.4 45 4.0 0.9 0.7 3.6 4.0

* ] — KOJIMYECTBO TMOBPEKACHHOI'O 3€pHa, 2 — maccoBas J0JIA ITOBPEKACHHOI'O 3€pHA.

* 1 — the amount of damaged grain, 2 — the weight of the damaged grain.

MIICHAIBI PA3HOBUIHOCTH erythrospermum HauOONbIIas 110-
BPEKIECHHOCTD 3€pHA TPUIICOM OTMeueHa y copTa Kunenbsckas
oTpaja, a HauMeHsbIIas — y copra Kunenbckast 1oouielHas.

B necocrenn Camapckoii o0nacTu crereHb MOBPEkKICH-
HOCTH 3€pHa MIICHNYHBIM TPHUIICOM OblIa Ooiee BBICOKOH Y
O3UMBIX COPTOB MIIEHHIBI MO0 CPAaBHEHMIO C ApOBbIMH. OHa
yYMEHbIIAIach BO BIQXXKHOM M mpoxjaaHoM 2017 r., u Bo3pac-
Taja B CyxoM u xapkoM 2015 r. MakcuManbHast Macca OBpe-
JKAEHHOTO TPHUIICOM 3€pHA MIIEeHHUIb] focTurana B 2015 r. kor-
Jla OHAa COCTAaBIsUIa y COPTOB 03UMOM mieHuIsl 34.9-51.6 %,
a'y apoBoil — 29.6—48.6 %. IIpu 3ToM Macca MOBPEXKAESHHOTO
TpuncoM 3epHa B 2017 1. He mpesbimana 23.9-39.9% u 20.7-
39.3% cOOTBETCTBEHHO.

INonmxenHsle TeMneparypsl anpens B 2017 1. caepxuBaiu
TIOSIBJICHHE TPUIICOB Ha MOceBax. B3pocible 0codu TpHIICOB
ObUTM OTMEUEHBI HAa O3UMOM MIIEHHUIIE BO BTOPOH M TpeThel
JeKagax Masi. XOJIOAHAs IIOrofia BIMsUIAa HA JKU3HEIESTEllb-
HOCTb U aKTUBHOCTH BpeAWTENs. B Mae n WioHe oTMevalich
OOMIJIBHBIE OCaJIKM, CyMMa KOTOPBIX HPEBBICHIA CPEAHEMHO-
TOJIETHIOO BeIMUYUHY B 3.5 pa3a. Mereoponorudeckue ycuao-
BUSL XapaKTEPH30BAJIHCH MOHIKCHHBIMH TEMIIEPaTypHBIMU
MOKa3aTeNIIMU, CpeJHEMEecSIuHas TeMIleparypa COCTaBHJIa
16.5°C, uro Ha 2.2°C HUXe CpeAHEMHOroJIeTHeH. JlaHHbIE
TIOTOJJHBIE YCJIOBHSI HE CIIOCOOCTBOBAIM AKTHBHOMY ITHTAHHIO
MIIEHUYHOIO TpUICa B MOCeBax spoBoil mmeHunsl. [loBpe-
JKACHHOCTh 3€pHA y O3MMOM MNIIEHUIBl YMEHBIIUIACh CO-
orBercTBeHHO A0 30.5%, a y sipoBoit — 10 29.0%. Cpeansist

Macca c1ab0 TTOBPEXICHHBIX TPUIICOM 3€PEH O3UMOH IIICHH-
161 Bo3pacrtana Ha 3.6—5.2 %, aposoit — Ha 4.0-5.0 %, cpenne
TIOBPEXICHHBIX YMEHBIIIAIACh COOTBETCTBEHHO Ha 7.9-13.2%
u 3.8-6.0%, cuiapbHO TOBpEXAEHHBIX — Ha 25.4-39.9% wu
10.0-35.4%. Ilpu cmaboM MOBPEXICHWM 3€pHA MIICHHIBI
JMYUHKAMH TPHUIICA MX CPENHsS Macca MPAaKTHYECKH BCErIa
OomnbIle MacChl HEMOBPEXKICHHBIX 3E€PEH 3@ CUET OTBETHOH pe-
aKIUH pacTeHuil. Y cpemaHe u TeM 0oJiee CHIIBHO ITOBPEXKICH-
HBIX 3€PEH NIPOMCXOANT CHIDKEHUE UX MACCHI.
KoppendaunoHHblii aHanu3 B3aUMOCBSI3U MEXAY KOJIUYe-
CTBOM IMOBPEXICHHBIX 3€PEH MIICHUYHBIM TPHUIICOM H TEMIIC-
paTypoii Bo3yxa oka3ajl HaJu4ue CUIbHOM MOJOKUTEIbHON
KOPPEISINN MEXy STUMH [TapaMeTPaMH B TEUCHHE TPEXJICT-
Hero mepmona uccienoanuit (2015-2017 rr.). dns coproB
o3uMmoii mmeHuinl [loBommkckas 86, Ilosomkckas HuBa u
KoHcTanTrHOBCKAs KOA(PQPHUIUEHTH Koppesmun (r) cocra-
B 0.872, 0.999 u 0.945 cooTBETCTBEHHO, a U COPTOB
stpoBoii meHnIsl Kuaensckas 59, Kunenbckas robnieiiHas u
Kunensckas otpana 3tu 3Hawenus 6summ 0.984, 0.881 1 0.717.
Takum 00pa3oM, BBIABICHHAS IOJNIOKUTEIbHAS KOPPEIALHS
CBHUJIETEIBCTBYET O TOM, YTO MOBBIIIEHHE TEMIEPATYPhI BO3-
JyXa CTIOCOOCTBYET YBEINUEHHIO YHCIIa MOBPEXKICHHBIX 3€PEH
MIIEHWIHBIM TPUIICOM. DTO MOXKET OBITh CBSI3aHO C yCKOPEHH-
€M JKM3HEHHOTO IIMKJIa HACEKOMOTO IIpH 00j1ee BBICOKUX TEM-
neparypax, 4To, B CBOIO OY€pe/b, IPUBOIUT K YBEIUUCHHIO
YHUCIEHHOCTH €r0 MOMYJSIUHA W, KaK CIEICTBHE, yCHWICHHIO
BPEINOHOCHOCTH. Tak e OBbLI MPOBEJCH aHAIN3 B3aHMOCBS3H
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Tab6auua 5. [ToBpekIeHHOCTH 3€pHA IPOBOM MATKOH MIIEHUIIHI KIIOTIOM-UepENamkoi ¥ MIIeHnYHbIM TpuricoM B 2015—2017 rr.

Table 5. Damage to the grain of spring soft wheat by the Sunn pest and wheat thrips in 2015—2017

IoBpexxaeHHOE 3epHO, %o
Damaged grain, %
Henospexnennoe
ITireHnYHBIM TpUIICOM
Copt Ton . Kiomom- 3epHO, %
P Wheat thrips :
Variety Year Yyepenanrkon Intact grain, %
cimabo cpenHe CHIIBHO HTOTO S
. unn pest
weakly medium strongly total
1% 2 1 2 1 2 1 2 1 2 1 2
2015 180 | 194 6.8 6.7 12.0 8.5 36.8 | 34.6 2.0 1.9 612 | 633
22 2016 130 | 145 | 130 | 1238 9.8 6.4 358 | 337 2.0 1.9 622 | 644
g S| 2017 110 | 117 | 102 | 10.1 6.8 53 280 | 271 1.6 1.5 704 | 714
QX
2% | Cpemmee | g | 152 | 100 | 99 9.5 67 | 335 | 318 | 1.9 1.8 | 646 | 664
22 average
z =
v
> HCP, 2.7 3.0 2.1 2.0 2.0 1.0 3.6 3.0 0.8 0.5 4.0 4.9
..................... LSDHDS
= s | 2015 142 | 152 7.0 6.3 8.4 8.0 29.6 | 295 2.4 2.0 68.0 | 69.6
52| 2016 100 | 108 7.6 8.0 8.0 7.7 256 | 265 2.0 1.8 24 | 725
E 2 2017 102 | 112 5.4 55 42 4.0 198 | 207 1.2 1.1 790 | 785
Q=
=~ | Cpemee |15 124 | 66 6.6 6.8 66 | 250 | 256 | 19 1.6 | 731 | 735
2> average
22
E =
g2 HCPu 1 9o | 22 | us | 15 | 17 | 1s | 31 | 28 | 07 | 04 | 48 | 50
M LSDo.os
..... 2%2015 T T s e o T R R T ey e e e
g g 2016 202 | 216 | 120 | 123 | 120 8.0 442 | 419 3.2 3.1 526 | 549
°O 2017 182 | 194 | 128 | 127 | 102 72 411 | 393 22 2.1 56.6 | 583
S >
g5 | Cpemmee | o | 211 | 138 | 140 | 1.8 | 82 | 450 | 433 | 32 31 | 520 | 535
B =z average
55 | HCP, 3.1 35 2.4 2.2 2.0 1.8 4.1 4.0 1.0 1.0 4.8 4.9
S Lsp,’ . . . . . . . . . . . .

* 1 — KOJTMYECTBO MOBPEXKACHHOTO 3epHA, 2 — MacCOBas JIOJIS TIOBPEXKACHHOTO 3epHa.

* 1 — the amount of damaged grain, 2 — the weight of the damaged grain.

MEXIy KOIMYECTBOM 3€pEH, MOBPEXKICHHBIX MIICHUIHBIM
TPHIICOM, U OOBEMOM OCAAKOB. Pe3ynpTaTsl mMoKa3amu Ha-
JMYNE CUIBHOW OTPHUIATEIBHONW KOPPEIALUH MEXIY STUMH
(hakropamu. [yt coproB o3mmMoii mreHuIs! [ToBomkekas 86,
IMoBomxckas Humea m KoHcTaHTHHOBCKas Kod(pQHUIINEHTHI
koppersimuu cocraBmmm —0.730, —0.977 u —0.841 cootBer-
CTBEHHO, a JJIS1 COPTOB ApOoBo¥t mmeHunbl Knnensckas 59, Ku-
Henbekas roouneitHas u Kunensckast orpama: —0.913, —0.743,
—0.530. DT nmaHHBIE CBUAETENBCTBYIOT O TOM, YTO TIOBBI-
IIEHHAs] BIAXKHOCTh, O0YCIIOBIEHHAs: OOMIBHBIMHU OCaJKaAMM,
CO371aeT MEHee ONaronpHsITHBIC YCIOBHS AJISI PAa3MHOXKEHHS 1
Pas3BUTHS MIIEHUYHOTO TPHIICA, YTO MPHUBOANUT K CHHIKECHHIO
CTETICHN TIOBPEXICHUS MIIEHUIBL. TakuM 00pa3om, MoTydeH-
HBI€ PE3YyNBTaThl TIO3BOJISIIOT CAENATh BBIBOJ O 3HAYNTEIHHOM
BIIMSTHAN KJIMMATHIECKUX (DAKTOPOB Ha CTENCHb BPEIOHOCHO-
CTH MIIEHUYHOTO TPHUIICA.

B nepuon pa3BuTHs NILEHUIBI, OT MOJIOYHOM 10 MOJTHON
CHEJTIOCTH 3epHa, IMYNHKH U B3POCIIBIE 0COON HOBOTO TTOKOJIE-
HUSI KJIOTIOB-YEpEMalieK H3BJICKAIOT MMUTATECIbHBIC BEIIECTBA
13 Pa3BUBAIOIINXCS U 3PEINBIX 3€pPeH. JTO MPUBOAMT K HETO-
CpPEICTBEHHBIM TIOTEPSM YpOXKasi O3UMOH U SIPOBO MIIEHHIIBI,
a TaKoKe yXy/AIIaeT Ka9eCTBO 3€PHA U3-3a pa3pyLICHHUs KIICHKO-
BHHBI MIPOTCONIMTHUECKAMH (EepMEHTaMH, KOTOpbie urodar
BBOIUT B 3epHO npu nutannu (KamyctkunHa, 2016; Pageswy,
2016). B 2015-2017 TT. KOIMYECTBO 3EPEH, MOBPEKICH-
HBIX KJIONIOM-YEPENaIkoi, y 03MMOH MIIEHUIIBI COCTABIISIIO

1.5-3.3 %, y stpoBoii — 1.9-3.2 %. MaccoBas 105151 TOBPEKIEH-
HBIX 3€pEH 03MMOi1 TIIICHHUITHI JAHHBIM BPEIUTEIEM COCTABIISI-
ma 1.4-3.1 %, sipoBoit meHwnsl — 1.6-3.1 %.

Ternas cyxas morona B 2015 . B codeTaHWM C XOPOIITIM
COCTOSIHHEM ITI0CEBOB IIICHHUITBI, OBUTH 0COOEHHO Onarompu-
SITHBI [T Pa3BUTHA KIIOMOB-YepeNamek U CIoCOOCTBOBAIH
YBEJNIMYCHUIO WX YHCICHHOCTH W BPEIOHOCHOCTH, KOTAA MaK-
cUMalbHas TOBPEXKIEHHOCTh 3epHa TOCTUTANla Y O3UMOW U
spoBoit mmeHnIsl 4.0 %. Huskme Temmeparypsl Bo3Iyxa B
2017 1. OTpUIATENFHO CKA3aJMCh HAa Pa3BUTHH W WHTCHCHB-
HOCTH THTaHUS KJIOMa-4EeperaniKi: MOBPEXICHHOCTh 3epHa
03UMO¥ TIIIEHUIIB YMEHbIIIIACH 10 1.4 %, a apoBOii mMIeHn-
el — 10 1.6 %. 3a mepuon mccneqoBaHus CPeqHsS MaccoBast
JIOJST 36PEH O3WMOW TIIIEHHIIBI, TTOBPEKACHHBIX KIIOIIOM-Ye-
penamkoi, mpyu 3ToM yMeHbImanace Ha 6.7-9.0%, a sipoBoi
meHuns! — Ha 8.5-9.0 %.

HammeHnbiee CHmKEHHE MacChl M YHCIIA 3€PEH, IMOBpe-
KIEHHBIX KIIOTTOM-YEPETIalliKoi, BBIIBICHO y COpTa O3UMOH
nueHuns! [loBomkckast HUBa Uy sipoBoro copra — Kunens-
cKasl roOumeitHasl.

B xo071¢ KOppeNAInOHHOTO aHAIH3a, IPOBEICHHOTO 3a Tie-
puox ¢ 2015 mo 2017 romel, OblTa BEISIBICHA 3HAYMTEIbHAS
MTOJIOKUTENBHAS B3aNMOCBSI3b MEXKIY TEMIIEpaTypol BO3ayxa
1 KOJIMYECTBOM 3€PEH MIICHUIIBL, TTOBPEKIACHHBIX KIOTTOM-1e-
penamkoii. s o3umbIx coproB mmeHUIs [ToBomkckas 86,
IMoBomxckass HuBa m KoHcTaHTMHOBCKas OBUTHA BBISBICHBI
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cnenyromue kodhdurmentsl koppensuuu: 1=0.900, r=0.973
n 1=0.870 cooTBeTCTBEHHO. AHAJOTHMYHBIC TOKa3aTeNH IS
copToB sipoBoi mineHuIbl Kunenbekas 59, Kunenbsckast 100u-
neriHas u Kunensckas orpaga cocrtaBuwiu: 1=0.997, r=0.918
u r=0.826 cOOTBETCTBEHHO. DTH PE3yJBTaThl CBUACTEIbCTBY-
IOT O TOM, YTO TMOBBIIIICHHE TEMIIEPATyphl BO3IyXa SBIACTCS
BaXHBIM (PaKTOPOM, CITOCOOCTBYIOIIUM YBEIHUYEHHIO BPEIO-
HOCHOCTH KJIOTA-Yeperainiky. buonornueckre ocoOCHHOCTH
JTAHHOTO BPENWTEIS, TaKHe KaK YCHJICHHE aKTHBHOCTH H pe-
MPOIYKTHBHOTO MOTCHIMANA HPU OJNArOMPHUSATHBIX TeMIIEepa-
TYpPHBIX YCJIOBHUSAX, MOTYT OOBSCHUTH HAOIFOMaeMYIO 3aBUCH-
MocTb. Kpome Toro, B Xo7ie MCClIefoBaHMs ObLIA YCTaHOBJICHA

BBICOKAsl OTPHIATENIbHAs KOPPEISIMOHHAS CBSI3b MEXIy KO-
JUYECTBOM 3€pEH, MOBPEXKICHHBIX KIONOM-Uepenamkon, u
00bEMOM BBIMIABIIMX OCAJKOB. AHAIN3 IOKa3all, 4TO JUIs CO-
pToB o3uMoil mueHunsl [oBomkcekas 86, [ToBomkckas Hupa
u KoHcTanTHHOBCKAs KOS (GHUIHMEHTH KOPPEIAnnH (T) MEXIY
STHMHU I0KAa3aTeIsIMM COCTaBIISIIM, COOTBEeTCTBeHHO: —(0.978,
—0.891 1 —0.727, a nnst copToB sipoBOil mineHnnb Kunenbckas
59, Kunennckas robunerinas m Kunensckast otpama: —0.950,
—0.797 n —0.668 coorBercTBeHHO. TakuM 00pa3oM, yBeHue-
HUE KOJIMYECTBA OCAJIKOB ITPUBOANT K CHIDKCHHUIO ITOBPEK/ICH-
HOCTH 3€pHa KIOIOM-Yepenankoi.

O6cyxnenne

BriepBrie, B TeueHne Tpex JIeT B ycIoBHIX JiecocTenu Ca-
MapcKoi 00JIaCTH OlleHEeHa TTOBPEXKACHHOCTh 3¢pHA O3UMOK U
SIPOBOM MSATKOW MIIEHUIIBI BPEJHOH Yepernamikoil 1 nieHny-
HBIM TPHUIICOM B 3aBUCHMOCTH OT ITOTOJHBIX YCIOBHH M COpTa
MIICHATBI.

CopToBO#1 CcOCTaB MIIEHUIBI WIPAaeT KIIOYEBYIO pPOJIb
B (OPMHUPOBAaHUH YCTOMYMBOCTH K BpPEIUTEISAM, YTO IOI-
TBEPKJACTCS MHOTOYHCICHHBIMH HayYHBIMH HCCIICIOBaHU-
sMu. CeJIeKusi COPTOB C MOBBIILIEHHOW PE3UCTEHTHOCTHIO K
¢urodaram, no3BossieT 3pPEKTUBHO YIPABISTH BPEIOHOCHO-
CTBI0O HACEKOMBIX M MHHUMH3HPYET SKOHOMUYECKUE TOTEPU
B cenbckoxo3siiictBeHHOM npousBojcTee (IllypoBenkoB, Mu-
xainoBa, 1988; JIuxankas, 2009; Tomuuii, 2014).

ITo muroram m3ydeHus, HanOOJIbIIAS Macca 3€peH, MOBpeE-
KICHHBIX MIICHUYHBIM TPUIICOM U BPEIHOW Yepenaiikoi,
JIOCTOBEpHO HalIfofanachk y OCTHCTOTO COpTa O3MMOM IIIIIe-
Hunbl KoHCTaHTHHOBCKAs, Pa3HOBUIAHOCTHU erythrospermum,
C HEOINYLICHHBIM PBIXJIBIM KOJOCOM, @ MHHUMAaJbHas — Y
copra IloBomkckas Husa, pasHOBUIHOCTH velutinum ¢ oOIIy-
IIEHHBIM KOJIOCOM CpPEIHEH IUIOTHOCTH C OCTEBBIMH OTPOCT-
KamH. Y SIpOBOH MIICHUIIbI, PA3HOBUAHOCTH erythrospermun,
HauOOoJbIIAsl YCTOWYNBOCTh K 3TUM BPEAWTENSIM BBISBICHA Y
HOBOrO copra KuHenbckas roOwieliHas, a HaWMEHBIIAs — Y
copra Kunenbckas orpasa. VIHTEHCMBHOCTH IOBPEXKICHHS
3epHa muieHunsl ¢urodaraMu B 3HAYUTEIBHON Mepe ormpe-
JIEJIIETCSl aHATOMHUYECKAMH M MOPQOIOTHISCKIMH OCOOCH-
HOCTSIMU CTPOCHUS Pa3IMYHBIX CTPYKTYp M TKaHE#l Kolsoca.
CopTa NieHnpl, y KOTOPBIX KOJIOC MMEET OITyIIeHHE U OCTH,
a 3¢pHa OKPY>KCHBI TOJICTHIMH M IIMPOKUMHU KOJIOCKOBBIMHU U
L[BETKOBBIMH UelllyiiKaMy, MEHEe TTOJIBEPIKEHBI BIHSHUIO Bpe-
qurenedl. OnHAaKo psii YYEHBIX IMPUAEPKUBAIOTCS MHEHUS,
YTO COpTa MIICHHIBI, XapaKTePU3YIOIIHecs HATHIUEM OCTEH,
OIyILIEHUEM M KPAacHBIM 3€PHOM, OoJiee MOBPEIKAAIOTCS KIIO-
TIOM-YepeTaikoii, 4eM IajKrie 6e30cThie copTa ¢ 3epHOM Oe-
noro nBera (bypmaka, Karmmmmna, 2015; Ghanbari et al., 2022;
Kapustkina, Frolov, 2022). Ilo Hammm HaOIIOICHUSIM cOpTa
03MMOM MIIEHHIBI C TFIOTHBIM KOJIOCOM, OTHOCSIIMECS K pa3-
HOBHIHOCTH [utescens, velutinum, IeMOHCTPHPYIOT OOJBIIYIO
YCTOMYMBOCTb K MOBPEKICHUIO KIIONOM-uepenamkoi. B pe-
3yNbTaTe aHajin3a MOP(OIOTHYECKOH CTPYKTYpHI KoJloca Ha
CTEIICHb TOBPEXICHUS 3€pHA IIICHUYHBIM TPUIICOM OBLIO
OTMEYEHO, 4TO ONMYIICHHOCTh KOJOCOBBIX Yelllyl, BEPOSTHO,
coznaer (hM3MUECKUi Oapbep, MPENSTCTBYIONMH TPOHUKHO-
BEHHIO BPEAWTENS K 3€pHY. BhICOKas IIOTHOCTH KoJOCa J10-
TIOJIHUTENBHO 3aTPYy/HSET MepeIBUKEHUE TPUIICA M OTPaHU-
YHMBAET €r0 PENpOLyKTUBHBIE BO3MOXXHOCTH.

B nmaHHBIX HCCIleOBaHUAX ONTHMAIbHBIC YCIIOBHS UL
Pa3BUTHs NIIEHHYHOTO TPHIICA TOCTOBEPHO CKIIAABIBAIOTCS
B TIOCEBAaX O3MMOM IIICHHUIBI IO CPAaBHEHMIO C SPOBOI MIlIe-
HUIIEH, TIe MaccoBas A0JI MOBPEKICHHOTO MM 3€PHA COCTaB-
JII€T B cpeiHeM cooTBeTcTBEHHO 31.7-46.8% u 25.6-43.3%.
Hammu pe3ynbTarsl XOpOIIo COrIacyroTcsa C YyCTaHOBICHHBIMHU
panee HaOmronermsmu JIL.H. XKuukunoit (2000), oxBaTbBaro-
IIUMH pa3MdHble KIuMaruueckue ycioBus Camapckoil 00-
J1acTH, OBUIO YCTAaHOBIICHO, YTO B AKCTPEMAIILHO 3aCyIUTHBOM
TOJly YPOBEHb MOBPEKACHHI 3epHA MIICHUYHBIM TPUIICOM CO-
crasui 81.1% y o3umoii mmennust u 51.7 % y sposoit. B me-
Hee 3aCyIUIMBOM IOy 3TH IIOKa3aTeNH OB COOTBETCTBCHHO
64.2% n 48.2%.

B mammx mccienoBaHUSAX MaccoBas A0S 3€peH, MOBpe-
KJICHHBIX KJIOTIOM-YepeTIalikoi, 3HaYNTEIbHO HIDKE B IIOCE-
Bax o3uMoi mireHuns! B cpenneM 1.4-3.1%, spooit — 1.6—
3.1%. Takum 06pazoM, MOKHO OTMETUTb, YTO BPEIIOHOCHOCTh
MIIEHUYHOTO TPUIICA BBIIIE B MOCEBaX O3MMOM IIIEHUIIBI, a
KJIONa-4epernanky — B [oceBax spoBoi. BeposTHO, 3TO CBSI-
3aHO C TEM, YTO 03UMas MIIEHHUIIA, Pa3BUBAIOIIASCS OCEHBIO U
BECHOM, CTaHOBUTCS OoJjiee YsI3BUMOMW JUIS MIIEHUYHOTO TPHUII-
ca B MEPHOJ HAJIMBA 3€PHA, KOTJA ATOT BPEIUTENb Hanboiee
aKTHBEeH. B To e Bpewmsl, sipoBasi MIIEHUNA, CO3PEBAONIas B
Oonee MO3AHUE CPOKH, IOJBEPracTCsl MOBBILICHHOMY PHUCKY
TIOPaXEHUsI KJIOIOM-YepEeanIKoi, MK, akTHBHOCTH KOTOPOTO
MIPUXOANTCS Ha JIETHUE MECSIIbIL.

MHorue y4eHble OTMEUaroT, YTO CTENEHb BPEJOHOCHOCTH
MIIEHUYHOTO TPUIICA M BPEIHON YepemamIkKd TakKe CyIle-
CTBEHHO BapbUPYETCsI B 3aBUCMOCTH OT METEOPOJIOTNIECKUX
yCIOBUI KOHKPETHOTO I'o/la ¥ PETHOHA BO3/IEJIBIBAHUS KYJIBTY-
psl (Anexun, 2002; Tpubens u ap., 2016).

B nammx nccnegoBaHuAxX cyxas v Jkapkas moroga B 2015
co3gana ONM3KME K ONTHMAlbHBIM YCIOBHSM JUISL JKH3HE-
JEATEIPHOCTH KIIONA-uepenaliky 1 MIIEHHYHOTO TPHIca, a
HU3KHE TeMneparypbl U oOmibHbIe ocanku 2017 . He crmo-
coOCTBOBaIM aKTUBHOCTH BpeAWTeNeil. MaccoBasi J0s 1O-
BPEXICHHBIX 3€pEH 03MMOM U SPOBOH MIICHUIBI MIICHHYHBIM
TpuricoM B 2015 1. cocraBmsuia, coorseTcTBeHHO 34.9-51.6%
u 29.5-48.6%, a xionom-uepenamkon — 1.8-4.0% u 1.9-
4.0%. B 2017 . maccoBast 10751 MOBPEKACHHBIX 3€PEH O3H-
MOH ¥ SIpOBOW NIIEHHUIIB! MIIEHUYHBIM TPHUIICOM COCTaBIISIA
cooTBeTcTBEHHO 23.9-39.9% u 20.7-39.3 %, a xionom-uepe-
namxkoi — 0.7-1.8% u 1.1-2.1%. Iloxy4yeHHble TaHHbBIE yKa-
3BIBAIOT, YTO B 3aCyNUIMBBIC MEPHOABI (HUTO(ATN MPOSBISIOT
TIOBBIIICHHYIO aKTUBHOCTb, @ PAacTeHUS! YTPayMBaIOT CBOIO
YCTOWYHMBOCTh K MOBPEXKACHHUAM MU AeUIUTY BiIaru. ITO
MIPUBOANT K YMEHBIIEHHIO MAacChl M YXYIIICHHIO KayecTBa
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3ePHOBOK, YTO IMPEICTABIACT CEPhEe3HYI0 YTPO3y M CEleK-
IIHOHHO-CEMEHOBOIUECKOTO Tporiecca. Kpome Toro, Tekyiue
JTAaHHBIC COTJIACYIOTCS C BRIBOJAMU, OITyOTMKOBAaHHBEIMH paHEe
npyrumu ucciepoBaremsimu (1llymaxos, Bunorpamosa, 1958;

Anexun, 2002; XKuukuna, 2013; sanosa, 2013; EMenssnoB
u 1p., 2019; Abdillayev, Bababekov, 2023; Kappywm, ['punen-
Ko, 2023).

3akiaouenune

B xozne uccnenoBanuii, IpoBEAEHHBIX B JIECOCTENHOM 30HE
Camapckoil 00NacTH, YCTaHOBICHO, YTO IOBPEKICHHOCTh
3€pHa 03UMOU U sIPOBOM MATKOM MIIIEHUIbl B BECEHHE-JIETHUN
TIEPUO]] BPETHOW YEPETIalKoi U MIIEHHIHBIM TPUIICOM B 3Ha-
YUTENbHOM Mepe 3aBUCUT OT MOTOIHBIX YCIOBUHN U COpTa MIlie-
HUIpl. TemneparypHbie KojeOaHUS U W3MEHUYUBOCTH YPOBHS
0CaJIKOB B BECEHHE-JIETHUH MEPUOJ] OKa3bIBaJIN 3HAUUTEIbHOE
BIIMSTHUE Ha pa3BuTHe (putodaros. [loHmkeHHbIE TemIepary-
PBI 1 U30BITOYHOE KOJMYECTBO OCAAKOB OBLTH HEOIArOmpusT-
HBI JJI51 9TUX BpeIUTENeH B TOCEBaX O3UMOM U SIPOBOM MILIEHU-
116l HanpoTuB, MOBHIMIIEHHBIE TEMIIEpaTyphl U ACQHUIIAT BIaru
CIOCOOCTBOBAJIM aKTHBH3AIMU U PA3MHOKCHHIO BPEIAUTEINICH,

ycymmsaﬂ nux Bpe}]OHOCHOCTB. Bpe}lOHOCHOCTB IIIICHUYHOTO
TPHUIICA JOCTOBEPHO BEHIIIC B IOCEBaX O3MMOW IMIICHUIIBI, a
Knona-qepenamxm — B IIOCEBax HpOBOﬁ, rae OJid HUX CKJia-
IBIBAIACH OJarONpUsATHBIE YCIOBHUSA. B HaMMeHbIIeH CTeTIeHH
MOBPEXKIANIUCH (puTOoaraMu HOBBIC COpTA: O3UMOM MIICHU-
ubl — [loBoikckass HUBA U ApOBOM MuIeHUNBI — KnHenbckas
ro0uiieiiHas. BeiieneHHsie copra MOryT OBITh PEKOMCHIIOBA-
HBI /1715 CTIOJIB30BaHMS B CEIEKIINN HA UMMYHUTET. Hanboiee
BBICOKasl BPEJOHOCHOCTh MIIEHUYHOTO TPHUIICAa M KJIOMa-ue-
pemnamKkyl OTMEYeHa Ha OCTHCTOM COPTE O3WMOM IMIIECHHITBI
KoncranTUHOBCKASI.
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DAMAGE TO WINTER AND SPRING SOFT WHEAT GRAINS BY THE SUNN PEST
EURYGASTER INTEGRICEPS AND THE WHEAT THRIPS HAPLOTHRIPS TRITICI
IN THE FOREST-STEPPE ZONE OF THE LOWER VOLGA REGION
E.A.Vikhrova*

Samara Federal Research Scientific Center RAS,
Volga Scientific Research Institute of Selection and Seed-Growing named after P. N. Konstantinov, Samara, Russia

*corresponding author, e-mail: vixrova.lena@mail.ru

The work aimed at determination of winter and spring soft wheat grain damage by the Sunn pest and wheat thrips
in the forest-steppe of Samara Province, depending on weather conditions and wheat variety. The wheat varieties —
Povolzhskaya 86, Povolzhskaya niva, Konstantinovskaya (winter); Kinelskaya 59, Kinelskaya otrada and Kinelskaya
yubileynaya (spring), were examined in 2015-2017 at the Volga Research Institute. Temperature fluctuations and changes
in precipitation in the spring and summer had a significant impact on the development of phytophagous insects. Low
temperatures and excessive precipitation served as unfavorable factors for these pests in winter and spring wheat crops.
At the same time, an increase in temperature and a lack of moisture contributed to the activation of pests, increasing their
harmfulness. The greatest decrease in the mass and number of grains damaged by the Sunn pest and larvae of the wheat
thrips was observed in the dry and hot year of 2015 in the winter wheat variety Konstantinovskaya; the least — in the wet
and cool year of 2017 in the variety Povolzhskaya Niva, spring wheat — in the varieties Kinelskaya Otrada and Kinelskaya
Yubileynaya. Over the years of research, new varieties of winter wheat, such as Povolzhskaya Niva, and spring wheat,
such as Kinelskaya Yubileynaya, have been affected by phytophagous insects to a lesser extent. These varieties can be

recommended for use in immunity breeding.
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Kpamxkoe cooowenue

PABPABOTKA ¥ IPUMEHEHHWE MYJIBTUILIEKCHOM IIP JJI1 UAEHTUO®UKALIANA
TPEX BUJOB I'PUBOB POJIA PARASTAGONOSPORA, PACIPOCTPAHEHHBIX B POCCUH

H.A. Ka3zapuen*, }0.B. 3e;1eneBa

Bceepoccuiickuii nayuno-ucciedosamensckuii uncmumym 3awumsl pacmenuil, Cankm-Ilemepoype

*omeemcmeenHulll 3a nepenucky, e-mail: ikazartsev@vizr.spb.ru

Pazpaborana u BasmaupoBaHa mynsruaiuiekcHas I11P-cuctema mms cnennduyeckodl THarHOCTUKH TPEX MAaTOTCHOB
37IAKOBBIX KYJIBTYp pona Parastagonospora, paclpoCTpaHEHHBIX Ha Tepputopuu Poccuu: P. nodorum, P. avenae n
P. pseudonodorum. B xauecTBe muieHn BeIOpaH yuactok reHa YPEL (Yippee-like protein), obnagaromuii J0CTaTOYHBEIM
YPOBHEM MEKBHUJIOBOTO MOIMMOpQH3Ma Ui KOHCTPYHPOBAHMS BBICOKOCTIEHU(UIHBIX mpaiiMepoB. CrenuduaHOCTH
mpaiMepoB TOATBEpXAeHA in silico, a Takke in Vvitro Ha KOIJIEKINH peQepeHCHBIX H30JATOB. Pa3paboraHHBIC
npaimMepbl 3PPEKTUBHO PabOTAIOT B MYJIBTUILIEKCHOM (hopMare, 00ecIieqnBasi CEJICKTHBHYIO JETEKINI0 KaKIOTO BUAA.
ITponeMoHCTpHpOBaHa BBICOKAst 9yBCTBUTEIBHOCTh CHCTEMBI — YBEPEHHAs IETEKIMS JOCTUTAECTCsl PU KOHIEHTPAINU
reaomHoi JIHK B peakmmonHo#l cmecn ot | nr [lanHBI HaOOp MOXET OBITH MCIONB30BaH ISl (PUTOCAHUTAPHOTO
MOHHUTOPHHIA ¥ NCCIIEJOBaHMH B 00JIACTH SIMIEMHUOIOTHH CETITOPHO30B 3JIAKOBBIX KYJIBTYP.

KiroueBble cji0Ba: MOJNEKYJIsIpHAs IMArHOCTHKA, MIIIEHUITA, CEITOPHO3, Parastagonospora nodorum, Parastagonospora

pseudonodorum, Parastagonospora avenae

Hocmynuna 6 pedakyur: 16.06.2025

Ilpunama k neuamu: 25.07.2025

BBenenue

Cpenu BO30ymuTeNCi CENTOPHO30B 3J7aKOB 0c000¢ Mo-
JoKeHWe 3aHuMaeTr poja Parastagonospora (Ascomycota,
Dothideomycetes, Pleosporales), Bkirouarormmii psj maro-
TCHHBIX BHU/JI0B, MMOpaXKaromUX MNINICHUIY, OBEC U JPYTUC 3Jia-
ku (Quaedvlieg et al., 2013). OcHOBHO# yiiep0 OT 3THUX IpHU-
0OB CBsi3aH C NOPa)KEHHEM JIUCTHEB M KOJIOCA, YTO IIPHUBOUT
K CHIDKCHUIO (DOTOCHHTETHYECKOW aKTHBHOCTH PacTeHUIl U
YXYyAUICHUIO KQUYCCTBa 3€pHA, UTO B TSAXKEJIBIX ClIydasdX MOXKET
IPUBOAUTH K IPEKICBPEMEHHOMY 3aChIXaHUIO PACTCHHU U
cHmkenuro ypoxaitnoctu (Oliver et al., 2012; Quaedvlieg et
al., 2013; An Overview of Stagonospora..., 2020). 3aboneBa-
HUsI, BbI3bIBaEMble rpudamMu popa Parastagonospora, mipo-
KO pacCrnpoCTpaHCHBI B PETrUHOHAX C YMCPCHHBIM M BJIaKHBIM
KauMaroM. B mocnennue roznel HaOmoaeTcsl yBeJIndeHUE 3a-
60HeBaeMOCTH, CBA3aHHOC C M3MCHCHUSAMU IOT'OJHBIX YCJIO0-
BUI W TIOBBIIICHHOW aJanTal[ieil MaTOreHOB K (PYHTHUIHIAM
(Bhathal and Loughman, 2003; Croll et al., 2021; Kaur et al.,
2021; FRAC, 2024).

Jo 2013 roma mpexacrasuteneit poxa Parastagonospora
OTHOCWJIM K pa3lM4HBIM pOJiaM TakuM Kak Leptosphaeria,
Phaeosphaeria, Septoria wnu Stagonospora, 910 ObUIO 00Y-
CJIOBJICHO CXOZICTBOM HEKOTOPBIX MOP(OJIOTHUECKUX MPU3HA-
KOB (pa3Mepbl ¥ (hopMa KOHWAMH, THI IJIOMOBBIX TEN) MpU
OTCYTCTBUU HAJIEKHBIX MOJIEKYJIAPHBIX KPUTEPUEB pa3TpaHu-
yenus. HoBreie JAHHBIC, TTOJTYUYCHHBIC C MPUMCHCHUEM MOJIC-
KYJISPHO-TCHCTUYCCKUX METOIOB, IOKa3aJiu, YTO 3TH TaKCOHBI
SABJISAFOTCA HOJ'II/Iq)I/IJ'IeTI/I‘-IeCKI/IMI/I, YTO MOCITYKHUJIO OCHOBaHU-
€M JIJI BBIZICTICHUSA HEKOTOPBIX UX HpeﬂCTaBHTeﬂeﬁ B CaMOCTO-
STeNbHbINA pon Parastagonospora (Quaedvlieg et al., 2013). B
HacTosilIee BpeMsl B poJie HACUMThIBAE€TCA Mopsiaka 29 BUIIOB,
6OJ'II)H_II/IHCTBO M3 KOTOPbIX HE UMCIOT CYIIECTBECHHOI'O X03s1-
ctBeHHoro 3HaueHus (Gao et al., 2024). Hanbonee 3HauMMBIHA
npesAcTaBuTeNb pona — Parastagonospora nodorum (syn.

Phaeosphaeria nodorum, Stagonospora nodorum), BbI3bIBar0-
LW TOPaKCHUE JIUCTHEB, KOJIOCHEB U CEMSIH, YTO MPHBOIUT
K CHIDKCHHIO YPOXKaWHOCTH M KauecTBa 3epHa (Solomon et al.,
2006; McDonald et al., 2012). P. nodorum nopaxaeT MIICHU-
1y, OBEC, SIYMCHb, TPUTUKAJIC U JAPYTHE KYJIbTYPHBIC U TUKUE
snmaku. Cpefu APYrux BUAOB, aCCOIMUPOBAHHBIX CO 3JIAKOBBI-
MU KyJbTypaMu, BBIACISIOT Parastagonospora avenae (syn.
Phaeosphaeria avenaria, Leptosphaeria avenaria), maTtoreH
oBca, a Takke Parastagonospora pseudonodorum, BcTpeda-
IOLMICS Ha MIIEHUIIE, paHEee PacCMaTPUBABIIMNICA B COCTaBE
rpynnel Phaeosphaeria avenaria f. sp. tritici (Pat), HO BIO-
CJICZICTBUH BBIICICHHBIN B caMOCTOATeIbHBIN BUI (Quaedvlieg
et al., 2013, McDonald et al., 2012; Croll et al., 2021).

Ha teppuropun Poccuu npucyrcrBue BCeX TpeX BbI-
[ICyKa3aHHBIX BHJOB, JBa U3 KOTOPBIX (P. nodorum wu
P pseudonodorum) mnopaxkaroT TIICHHILY, MOATBEPKICHO
MOJICKYJIIPHBIMH ¥ KYJIBTYPaJbHO-MOP(OIOTHICCKIUMU HC-
cnenoBanusiMu (3enenena u ap., 2022; 3enenesa u np., 2023;
Zeleneva et al., 2024). OnHako, KaKk OBLJIO OTMEUCHO paHee,
KJIACCHUUYECKHE MOAXOJbI Yallle BCErO HE MO3BOJSIOT JOCTO-
BEPHO MPOBOIUTH TUATHOCTUKY HEKOTOPHIX BHUIOB: MOPQO-
JIOTHYECKAs UACHTHU(PUKALNS 3aTPyIHCHA H3-3a TIEPEKPhIBAO-
IIUXCS MPU3HAKOB, TAKUX KaK Pa3Mepbl KOHUIUHA U XapakTep
criopoHonieHus. TouHass BHIOBas HIACHTU(GUKAIMS MOXET
OBIThH TIOJIC3HO TPH TTAHUPOBAHUH 3ALTUTHBIX MEPOTIPHSITHH,
(UTOCAaHUTAPHOM MOHHTOPUHIE M IPOTHO3E, a TAKKE OIICH-
K€ PE3UCTCHTHOCTH U30JIATOB K QyHrurmmam. J{ist pyTHHHON
BUIOBOM AMArHOCTHKH, TPEOYOIIEel SKOHOMHU BPEMEHH H pe-
CYPCOB, MOTYT TIOJOHTH HHU3KOOKOIKETHBIC KOHBCHIIMOHHBIC
MOJICKYJIIPHO-TCHETUYECKHUE TOIXO/bl, HANPUMEP, MYIbTH-
wiekcHas [P ¢ BumocnennuansiMu npaiiMepamu. B Hacto-
sieit paboTe MpeAnpHUHATA TTONBITKA CO3MaHUs TUArHOCTHYC-
ckoro Habopa miss MyneTHiiekcHo# [TIP-unenTHdUKaIHHN

© Kazapues U.A., 3enenepa F0.B. Crarbs oTKpbITOTO JOCTYNA, MyOnuKyeMas BecepoccniickuM MHCTHTYTOM 3aIUThI PACTCHUH
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P avenae, P. nodorum u P. pseudonodorum c ncmnons3oBa-
HUeM B KadecTBe muineHu reHa YPEL (Yippee-like protein),

XapaKTCPpU3YyOIICIrocsd H€06XOL[I/IMI>IM

nonuMopdu3MoMm.

MCEXKXBUOOBBIM

Marepuajbl M1 MeTOAbI

TectupoBanne MPOBOAWIN HAa KyJABTYypax TPEX IETEBBIX
BUIOB pona Parastagonospora: P. nodorum, BRIIEIEHHOTO C
SIPOBOI M O3MMOW MSATKOH TiieHUNs! (7riticum aestivum) u3
Jlenunrpaackorr obmactu, Antaiickoro u KpacHomapckoro
kpast; P. pseudonodorum, BBIIEIICHHOTO C SIPOBOM U O3UMOM
MSATKOM MIIEHUIBI U 03UMOl Tputukane (X Triticosecale) w3
Jlenmnrpanackoit o6nactu u KpacHogapckoro kpas; P. avenae,
BBIJICIIEHHOTO C SIpOBOTO OBca (Avena sativa) n3 TamO0OBCKOI
obmactn. neHTHOUKAMA H30IATOB STHX BUIOB OCYIIECT-
BJSUIACh 1O MOP(OIIOTHYIECKHM MPHU3HAKAM C HCIIOIh30Ba-
HHeM cBeToBOM Mukpockoruu (Komomuen u ap., 2017), a
TaK)Ke Ha OCHOBAaHHMH PE3YJIbTaTOB CEKBEHUPOBAHUS BHYTPEH-
Hero TpaHckpubupyemoro creiicepa (ITS), ¢pparmenTa reHa
B-tubulin (tub2), bparmenta rena B-xylosidase, mpoBeneHHO-
TO paHee M OMMCAHHOTO B HAIINX MPEABIAYIINX padoTax 1o
npobiemam centopuo3oB (3eneHeBa u ap., 2023; Zeleneva,
2024). Taxke UTsI OIICHKH Hecenn(hUIecKoi Kpocc-peakinu
npaiiMepoB HCIIOIB30BAJICSI KOHTPOJBHBIM HAa0Op H30JISATOB,
BKJIFOYaBIIMK MO JIBa M30JI5ITa KAXJIOTO U3 TAaKCOHOB, TAKUX
Kak Alternaria, Fusarium, Phoma u Septoria tritici, panee
UACHTU(HUINPOBAHHBIX Ha OCHOBAaHUHM CekBeHHpoBaHUA [TS
(Kopotkos u ap., 2025; Zeleneva, 2024).

Bce kymeryphl OBUTH TpEACTaBICHH MOHOKOHWIWAIHHEI-
MH H30JISITaMH, BBIPALIEHHBIMHA Ha KapTO(eIbHO-TITFOKO3HOM
arape (KI'A) npu Temnieparype 22 °C B ycioBusix 12-gacoBo-
ro ¢oronepuona. 'enomuyro JJTHK Beiensm u3 14-1HEBHBIX
KyJIbTYyp 1o moauduippoBannomy npotokony ¢ CTAB (Doyle
& Doyle, 1990). Konnentpanus BoiaeneHHon JIHK onenu-
Bajach C Hcmoib3oBaHueM (ryopumerpa Qubit 2.0 (Thermo
Fisher Scientific) ¢ mpumenennem Habopa QuDye® dsDNA
HS Assay Kit (Lumiprobe).

B kauectBe mumienn mis Bupocnenududeckort TP BrI-
opan saepusbiit red YPEL (Yippee-like protein), Komupyrouuii
Oenok ¢ mpennonaraeMod (yHKIHEH B PETyNSIUH MHTOTH-
YECKOTO KIIETOYHOro IuKia sykapuor (Roxstrom-Lindquist,
Faye, 2001). [lng au3aitHa mpaiiMepoB HCIOIB30BAIHCH J0-
CTYIHBIE TOJHOTEHOMHBIE COOpKM W30J1ATOB P nodorum
(SN15, SNOV92X D1.3, SWE-3, Cl.2a, B2.1b, 201FG211,
BRSn9870, Sn Cp2052, FIN-2, IR10 9.1a, OHO3 Sn-
1501, SnSA95.103, Sn79), P. pseudonodorum (Jansen_4 55,
Hartney99, IR10 5.2b, 18332-5), P. avenae (s258, Mt.
Baker), Parastagonospora bromicola (82-4841, 83-6011-2),
Parastagonospora dactylidigena (SN11IR 2 1.1),
Parastagonospora golestanensis (SN11IR 6 1.1),
Parastagonospora jasniorum (H6.2b) u3 panee omyOIuKo-
BaHHBIX HccnenoBannii McDonald et al. (2012), Syme et al.
(2018) u Croll et al. (2021) IIpenBapuTenbHbINA aHATH3 HYKIIC-
OTH/IHBIX TIOCJIEIOBATEIBHOCTEH JAHHOTO TeHa IoKa3ajl Halli-
Yue BUAOCTICHU(PUIHBIX MOIUMOP(U3MOB y LIENEBBIX BHJIOB
Parastagonospora.

IIpaiimepbl NPOEKTUPOBAINCH C UCIIOIb30BaHUEM CEPBUCA
Primer3 (v. 2.3.7, https://primer3.ut.ee/) co cTaHTAPTHBIMH I1a-
pametpamu HacTpoek. OIeHKa MapaMeTpoB MOTEHIIMATBHBIX
[IOCJIEI0BATENbHOCTEN NPaliMEpPOB MPOBOAMIIACH C HCIIOJb-
soBanreM NCBI Primer-BLAST. B wurtore mis nanbHeimei
paboTsl ObUTM BEIOpaHbI TP NpsAMBIX mpaiimepa: YPEL Pa —
cnermuuunstii P avenae, YPEL Pn — P. nodorum, YPEL Pp
— P. pseudonodorum. B xauecTBe 00IIEro Al BCEX MPSAMBIX
npaiiMepoB ObLT UCTIONB30BaH oOparHbIi mpaiimep YPEL Par
(tabm. 1).

Taoauna 1. I[IpaiiMepsl, pazpaboTaHHbIe Ha OCHOBE TeHa YPEL, niis nneHTH(GUKAIuN Tpex BUIOB poxa Parastagonospora

Table 1. Primers targeting the YPEL gene for identification of three Parastagonospora species

Ha3panmue / MocaenoBareabHocTh (5°—3%) / Hanpagiienue / Cnenuduynocts/
name Sequence (5°—3’) Direction Specificity
YPEL Pa ACATCCTGCATCGATTCCCT npsamoti / forward Parastagonospora avenae
YPEL Pn CTCCCCTCTCCCTTGACAA npamoti / forward Parastagonospora nodorum
YPEL Pp TCAAGGCAATCAAGACGTCTA npsamoti / forward Parastagonospora pseudonodorum
YPEL Par TGCCCTCCTTGTACTTCTCG obpammuulil / reverse Parastagonospora sp.

CranjapTHas peaklMOHHasi CMECh C JIBYMsl IpaiiMepamu
i amruingukanun reHomuor JJHK ¢unansHbeiM 00beMOM
25 mka copepxana: 2.5 mxn 10x TILP-6ydep (buonabmukc),
0.5 mxir emecu ANTP (10 MM), 0.5 Mii1 mpsimoro mpaiimepa
(25 MxM), 0.5 M obpatHOTO Tpaiimepa (25 MkM), 0.15 MKka
Taq JHK-mommmepassr (5 en/mior, Jduanar), | MK reHOMHO#
HHK u diH,O no xoneunoro oobema. O6bem diH,O B peakuy-
OHHOH cMmecH anst mynbTumiekcHoi [P ¢ ncnonb3zoBanuem
TpeX MPSAMBIX NMpaiiMepOB YMEHbBLIAJICS MTPOINOPLHUOHAIBHO HX
CyMMapHOMY 00beMy, 00beM BHOCHMOTO OOpaTHOTO mpaiime-
pa He MeHsuICs. YCIIOBHs aMIUTU(UKAILMU: TpeIeHATYPaIHs
(95°C — 3 mun); 35 mukios: aeHarypanus (95 °C — 30 cek),
orxwur (60 °C — 30 cek), anmonrarus (72 °C — 40 cek); puHAIB-
Hast snorrarus (72 °C — 5 MuH).

AMrumduIIpoBaHHBIe (PparMeHTHI pa3nersuti B 1% ara-
PO3HOM reje, OKpaIeHHOM OpoMHCTBIM dTHAMEM (0.5 MKT/™miI),

B 1x TBE-0Oydepe (pH 8.2) npu 90 B, 60 munyT. [Jyis1 ouenku
JUTMHBI ()ParMEHTOB HCIIOJIB30BAJI MOJICKYISIPHBIA MapKep
Step100 plus (Biolabmix). Busyanuzaunio aMIinKoHOB Ipo-
BOJWJIN Ha TPAHCUIUIIOMUHATOpE B YO.

Jnst onenku uyBcTBUTENbHOCTH [ILP ncnonb3oBanacs ce-
pust u3 BocbMu 10-kpatHbix pazBeaenunit JTHK (ot 1 Hr/MKI 10
0.1 ¢r/mxm). B TP mobasmsmu mo 1 MK OXHOTO W3 pa3Be-
NeHNH, 1moydas puHANBHEI 00bEM peakIIMOHHONW cMmecH 25
MKJI. JIuMHUT 0OHapyXeHHS ONpeAessiii, KaKk MUHUMAIbHYIO
KOHIICHTPAIUIO, TIPU KOTOPOW COXPAHSUICS CTAOMJIBHBIA aM-
TN (UKAUOHHBIA CUTHAJ.

Bcest paboTa npoBoauiack ¢ HCHOJIB30BaHHEM 000pyI0Ba-
Hus L{eHTpa KOIIEKTUBHOIO NONb30BaHus «IHHOBAI[MOHHBIE
TEeXHOJIO0ruH 3a1uThl pactenuity ®IT'EHY BU3P.
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Pe3yJ'll)TaTbI H oﬁcymz[e}me

AHanu3 nocneaoBatenbHOCTe reHa YPEL, mony4eHHbBIX
n3 24 TeHOMHBIX COOPOK M30JISITOB Parastagonospora spp. u3
EBpomnsl, bamkaero Boctoka, CeBepHoit u FOxxHOM Amepuky,
Asctpanuu 1 AQpUKH, BBISBHII YCTOWYHBBIE MEKBHJIOBBIE
HYKJICOTUIHBIE PA3JIM4Hs, KOTOPbIE MOTYT OBITh UCITOIH30Ba-
HBI JUI pa3paboTKu npaiiMepoB. OuHaIbHBIE TPsMBIE Tpaii-
mepsl (YPEL Pa, YPEL Pn, YPEL Pp), pacnionoxxeHHble B
BapuabeNbHBIX 00JacTsIX, B COYETAHWU C OOLIMM OOpaTHBIM
npaiimepoM YPEL Par, koTopblif HaxoAUTCS B KOHCEPBaTUB-
HOM y4acTke, o0ecreumsii aMIunpUKanuio GpparMeHToB pas-
nyHOM JumHEL. [lonapHoe ncnonbp30BaHKe MPSIMBIX U 00par-
HOTO TpaliMepOB TO3BOJMIIO MPOTHO3MPOBATH JUCKPETHBIE
aAMITIMKOHBI CJIEAYIOIIMX JUIMH JUISi COOTBETCTBYIOIINX BH-
noB: P. avenae (YPEL Pa/YPEL Par) — 373 m.u., P. nodorum
(YPEL Pn/YPEL Par)—594 n.u., P. pseudonodorum (YPEL
Pp/YPEL Par) — 759 m.u. (puc. 1). Yka3aHHble mapsl Impoje-
MOHCTPHPOBAJIM BBICOKYIO CIEIM(DUIHOCTh NPH aHAIN3E in
silico B cepuce Primer-BLAST (https://www.ncbi.nlm.nih.
gov/tools/primer-blast/), He MpPOSBISIT KOMIUTUMEHTAPHOCTH
C TOCIEeA0BaTeNbHOCTIMM APYTUX BUAOB Parastagonospora
WM TPUOOB U3 IPYTUX POAOB.

P.avenae

P.nodorum P.pseudonodorum

S

TTTTTTTTITTITT \m\ S TTTTITTTITTT ‘J.Ll‘.i.‘l.‘\ 5 L |
373 bp o
MTTLLLLLLLLLLLLLLLLLLU.L

YPEL_Pa/ YPEL_Par

A D

W

YPEL_Pn / YPEL_Par YPEL_Pp / YPEL_Par

M M

= [==R=F

— P.pseudonodorum
- —P.nodorum

500 bp e
—P.avenae

Pucynok 1. JIuzaitn mynstumiekcHoro [P ¢
komOunanusiMu npaiimepoB YPEL Pa/YPEL Par, YPEL
Po/YPEL Par, YPEL Pp/YPEL Par, cneuuduansiMu
COOTBETCTBEHHO Parastagonospora avenae, P. nodorum, P,
pseudonodorum: a — BeIJieNICHE TPUOOB Ha MUTATEIHHBIE
cpensl, b — Beienenne reaomuoi JIHK rpu6os, ¢ — [P co
cnenn(UIHBIMH TpaiitMepamMu (YKa3aHbI 0KU/TaeMble ITHHBI
(¢bparmMeHToB), d — BU3yanu3aius pesynsraros [P
METOJIOM arapo3Horo relib-yeKTpodopesa.
YcnoBHbIe 0003HaYeHHs: M — mapkep mummH JTHK

Figure 1. Design of multiplex PCR with primer combinations
YPEL Pa/YPEL Par, YPEL Pn/YPEL Par, YPEL Pp/
YPEL Par specific to Parastagonospora avenae, P. nodorum,
P. pseudonodorum respectively: a — fungal isolation on
culture media, b — genomic DNA extraction from fungi,
¢ — PCR with species-specific primers (expected fragment
lengths indicated), d — visualization of PCR results by
agarose gel electrophoresis. Legend: M — DNA size marker

Ipu TectupoBanmm in vitro map YPEL Pa/YPEL Par,
YPEL Pn/YPEL Par u YPEL Pp/YPEL Par no ornenbHo-
cTH 1T U30JATOB P. avenae, P. nodorum u P. pseudonodorum
B arapo3HOM Teje YETKO BH3yaJM3WPOBAIHCH aMIUTHKOHBI
oxugaeMoi JuMHHL (puc. 2 (a, b, c)). [lomapHoe TecTupoBa-
nue kaxaoi komOuHaimu (YPEL Pa/YPEL Par, YPEL Pn/
YPEL Par, YPEL Pp/YPEL Par) nokazano amminudukarmio
toibko ¢ JJHK cooTBeTcTBYyIOIIEro BUaa: HUKAKUX MOOOYHBIX
ponyKToB Ipu ucnons3oBanun JIHK nByx apyrux BuaoB
He 00pa3oBBIBAJIOCh. B cOBMECTHOHM peakiuu TPEX MPSMBIX
W OIHOTO 00paTHOTO mpaiiMepa Mo-TpexHeMy HaOJtoganich
TOJBKO aMIUTUKOHBI TapreTHBIX OpraHu3MoB Oe3 (hOHOBOM
WIN Hecnenupuyeckod aMIUM(PHUKALUK, YTO TOATBEPIKAACT
COXpaHEeHNE BUAOCTIEHU(PUIHOCTH JIaKe ITPU COBMECTHOM HC-
MTOJTb30BaHUH BCeX TPEX MpsSMBIX mpaiimepos (puc. 2 (d)). B
peakuuu ¢ HepOACTBEHHBIMH Parastagonospora TaKCOHAMH
npaiiMepsl He JaBajiil NMPOIYKTOB aMIUIM(HUKALUK, B TO Bpe-
Msl KaK TOJIOXHTENbHbIe KOHTponu (P. avenae, P. nodorum,
P. pseudonodorum) nann oxxunaemele NPOXYKTHI, YTO TOJI-
TBEPXKJIAeT XOPOIIYIO CIIelM(UIHOCTH Habopa.

Jns onpeneneHus Ipeiena YyBCTBUTEIBHOCTH KaKaas
napa npaiMepoB OTIENBFHO TECTHPOBAJIACh HA CEPHUH JIECs-
TUKpaTHBIX pasBeneHuit renomHoit JIHK (1 ar — 0.1 or —
0.0l ar —» 1 ir — 0.1 ir — 0.01 ir — 1 ¢r — 0.1 ¢r) B 00B-
éme 25 MKJI peakIIMoHHOH cMecH (puc. 3). YCTaHOBIICHO, YTO
MuHHUMajbHas koHueHTpauusa JJHK, npu koTopoit coxpanser-
Csl BOCIIPOM3BOAMMAs aMIUIHduKanus, 1t P. avenae coctas-
nsiet 0.1 nr, wist P nodorum —0.01 1r, a it P. pseudonodorum
— 1 nr. Takum o6pa3om, Hanbosee TyBCTBUTEIEHBIMH OKa3a-
JIMCh Mapel npaiiMepoB i P avenae v P. nodorum. Onnaxo

<
<
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x’
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1
HIIN

I I
P.nodorum  P.pseudonodorum

P.avenae

PucyHnok 2. Dnexrpodoperpamma mpoaykros [111P,
JIEMOHCTPHUPYIOIIAs CIICU(PHIHOCTH Iap MpaiMepoB
YPEL Pn/YPEL Par, YPEL Pp/YPEL Par, YPEL Pa/
YPEL Par, B uHAMBHAYATBHBIX (@, b, C COOTBETCTBEHHO) H
MYJBTHILIEKCHBIX (d) peakiusix.

Ycnosabie 0603HaueHus1: M — Mapkep ainH JTHK

Figure 2. Electropherogram of PCR products demonstrating
the specificity of the primer pairs YPEL Pn/YPEL Par,
YPEL Pp/YPEL Par, and YPEL Pa/YPEL Par in individual
(a, b, and c respectively) and in multiplex reactions (d).
Legend: M — DNA size marker



110 Kasapyes U.A., 3enenesa KO.B. / Becmuuk 3awumsl pacmenuti, 2025, 108(2) c. 107-111

M M
‘ —
=
s
T D S e "o -
i Y K ~
= L=
[Se——y =b
] ——
- R
E L L s e

1 2 3 4 5 6 7 8

Pucynoxk 3. Diexrpodoperpamma npoaykros [P,
JIEMOHCTPUPYIOLIAs TIPeiesl YyBCTBUTEILHOCTH Tap
npaiimepoB YPEL Pa/YPEL Par, YPEL Pp/YPEL Par,
YPEL Pn/YPEL Par (a, b, ¢ cOOTBETCTBEHHO)

B PEAaKIIMOHHOM cMeCH 00BeMOM 25 MKIL.
Ycnosuble 0603HadeHusA: 1-8 — cepust 10* pa3Benenuii ot |
ar 110 0.1 ¢r renomuoit JJHK; M — mapkep qmun JTHK

Figure 3. Electropherogram of PCR products demonstrating
the sensitivity limit of the primer pairs YPEL Pa/YPEL Par,
YPEL Pp/YPEL Par, and YPEL Pn/YPEL Par
(a, b, and c respectively) in a 25 uL reaction mixture.
Legend: 1-8 — a 10-fold dilution series ranging from 1 ng to
0.1 fg of genomic DNA; M — DNA size marker

MIPU UCTOIB30BAHUH METOA B MYJBTHUILICKCHOM (opmare, ¢
LIeJIbI0 COXPaHEHUs! HaJAEKHOCTH TMarHOCTUKH JUISl BCEX TPEX
BHJIOB, CIIEyeT HCIIONB30BaTh MPoOy C KOHLIEHTpAIHeH Tre-
vomuo# JIHK He Hmke 1 nr Ha peakiuio — B COOTBETCTBUHU
C IIpeaeIoM YyBCTBUTEIHFHOCTH MpaiiMepoB, CIICIIU(PUIHBIX K
P. pseudonodorum.

Pesynbrarel HACTOSILIETO MCCIEAOBAaHUS JAEMOHCTPHUPY-
IOT YCICIIHOE MPUMCHEHHE Ha0Opa BBICOKOCICHU(UUHBIX
[TIP-mpaiiMepoB sl OMHOBPEMEHHOW UACHTU(DHUKAIH TPEX
BHIOB poma Parastagonospora, MaTOTEHHBIX U 37TAKOBBIX
KyneTyp: P. avenae, P. nodorum wn P. pseudonodorum. Vicionb-
30BaHue reHa YPEL B kauecTBe MUIIEHH MOKA3aJ10 BBICOKYIO
JAUCKPUMUHAITUOHHYTO CHOCOOHOCTH JJId YKa3aHHBIX TaKCO-
HOB, NIPH COXPaHEHHH YyBCTBUTEIHHOCTH /0 KOHIICHTPALIUU
1 or renomuo#t JIHK — B cooTBeTCTBHY C TOPOrOM HAUMEHEE
YYBCTBUTEIHHOH Maphl MpaiMepoB.

[IpencraBneHHbIl METON JAWArHOCTUKM Parastagono-
spora spp. o0JazaeT BBICOKOW BHIOCICIU(PUYHOCTHIO, HE
JIae€T KPOCC-PEAKLUil C HEPOACTBEHHBIMH (DUTONATOTCHAMHU U
OTIIMYAETCS JOCTAaTOYHOM YyBCTBUTENBFHOCTHIO AJISl TIPUMEHE-
HUs B pUTOCAaHUTApHOU IpaKTHKe. MYITBTHILICKCHEIH (hopMat
aHanmm3a 00CCIeYMBACT YKOHOMUYHOCTh U OIIEPATUBHOCTH,
I1I03BOJIAA BBIABJIIATH LICJIICBBIC BHU/BI.

YuuThIBas NMOATBEPKIEHHOE MPUCYTCTBUE BCEX TPEX BU-
noB Parastagonospora Ha Tepputopnu Poccum, BHenpeHne
pa3paboransoro I11[P-Habopa MO3BOJHUT MMOBBICUTH TOYHOCTH
OIICHKM YCTOMUYMBOCTH COPTOB MIICHUIIBI U OBCA K CENTOPHU-
03y; HailleT MpUMEHEHHEe B MOHHTOPHHIE SMU(PHUTOTHHHBIX
CUTyalliii ¥ IPOTHO3UPOBAHUY BCIIBIIIIEK 3200JIeBaHUS; OyIeT
SIBIISITHCSL HAYaJIBHBIM 3TAllOM B M3YYE€HUE TyBCTBHTEIBHOCTH
MIATOTEHOB K (PyHTHUIMIAM, YTO TIO3BOJIUT OTCIICKUBATh H3ME-
HEHUSI B TIOMYJISANUAX TPUOOB M aJIaTHPOBATh CTPATETHH 3a-
IIUTEI IIOCEBOB.
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DEVELOPMENT AND APPLICATION OF MULTIPLEX PCR FOR IDENTIFICATION OF THREE
FUNGAL SPECIES OF THE GENUS PARASTAGONOSPORA WIDESPREAD IN RUSSIA
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A multiplex PCR system has been developed and validated for the specific detection of three prevalent in Russia cereal
pathogens, belonging to the genus of Parastagonospora: P. nodorum, P. avenae, and P. pseudonodorum. The target region
selected was a fragment of the YPEL (Yippee-like protein) gene, which exhibits sufficient interspecies polymorphism for
designing highly specific primers. Primer specificity was confirmed in silico and in vitro using a collection of reference
isolates. The developed primers functioned effectively in a multiplex format, enabling species-specific detection. The
system demonstrated high sensitivity (detection limit: 1 pg of genomic DNA per reaction). This assay can be utilized for
phytosanitary monitoring and research on the epidemiology of Septoria diseases in cereal crops.
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Kpamkoe cooouwenue

IHEPBASI HAXOJIKA I'PUBA SEPTOGLOEUM SOJAE HA COE B POCCHUM

EJL T'acuu*, M.M. I'omxkuna, A.C. Opuna, JI.b. Xnonynosa, ®.b. l'annu6an

Bcepoccuiickuii nayuno-ucciedosamenvckui uncmumym sawumel pacmenuti, Cankm-Ilemepoype

*omeemcmeenubill 3a nepenucky, e-mail: elena_gasich@mail.ru

O0pasubl cemsiH cou u3 11 pernoHoB Poccuum npoaHanu3upoBaHbl Ha 3apakeHHOCTh rpubamu. M3 nesstu u3 26
00pa3ioB n3 AMypCKOi 00J1aCTH BBIIEJIEHBI IITAMMbI TPUOOB 110 MOP(}OJIOr0-KyJIbTypalibHBIM XapaKTEPUCTUKAM CXO/IHBIE
¢ BO30yauTeNneM COHHOro oxora cou Septogloeum sojae. B npyrux pernonax oH He oOHapyxeH. [locienoBarensHoCTH
(parmMeHTa BHyTpEeHHEro TpaHcKpubupyemoro creiicepa (ITS) momydeHHbIX HAMH ITAMMOB cOOTBeTcTBOBaIU Ha 100 %
TOMOJIOTHYHBIM CHKBEHCAM PENpe3eHTaTHBHOTO mramma S. sojae. Llltammel S. sojae Ha kapTo(debHO-caxapo3HOM arape
(bopMHUpOBaIN JPOXIKETIONOOHBIE, OTPAHUYEHHO PACTYIHe, KPaCHOBATO-KOPUYHEBBIE KOJIOHHH CO CPETHUM JHAMETPOM
6.8 MM (7 cyr). MHOKyssiuMsl pacTeHUid COM KOHMIHMAJIBbHOW CycleH3uel rpuda B J1a0OpaTOpPHBIX YCIOBHSAX 32 TPH
HeJIeNN ITPUBOAMIIA K PA3BUTHIO TUITMYHBIX CUMIITOMOB COHHOI'O O)KOT'a — U3rMOAHUIO U 3arHMBaHHIO BEPXYLIEK CTEOIeH,
Pa3BUTHUIO TOYEUHBIX OYPBIX MIIM PACIUIBIBUATHIX XJIOPOTHYHBIX MSTEH HA JINCTHSX, HEKPO30B HA YEepELIKax, NPUBOISIINX
K 3aChIXaHUIO JIUCTOBBIX IJIACTHHOK. Uepes IsTh He/leNb Ha TOPaXXeHHbIX o0erax 1 yepenkax 0TMe4eHo JOpMUpOBaHKE
JKEJITOBATO-0EJIBIX MOPOILIAIMX CIOPOJIOK, U3 KOTOPBIX ObLI PEU30IMPOBaH rpud. JTo nepas Haxonka S. sojae B Poccun.

Kaiouesrnle ciioBa: Glycine max, COHHBIN 0KOT, AMypcKasi 001acTb, ceMeHHast TH(EKIHs, TaTOTeHHOCTh

Hocmynuna 6 pedoakyur.: 26.05.2025

Hpunama x newamu: 01.08.2025

BBenenue

Cos — BaKHasi CEJIbCKOXO3AHWCTBEHHAs! KYJIBTypa, LIMpPO-
KO pacrnpocrtpaHeHHast Bo BceM mupe (Hosseini et al., 2023;
Hamza et al., 2024). Bo3pacrarorias HoTpeOHOCTh B COCBOM
Oesike CIoCOOCTBYET PACIIMPEHUIO TIOCEBHBIX IUIOIIAACH 3a-
HATBIX 9TOU KyJIbTypoii B Poccun; mporuo3upyemele N0CEBHbIE
Iomaay mox coei B 2025 romy MOTyT COCTaBUTH 4.5 MIIH. ra
(Cenbcroxo3stiicTBeHHbIe BecTH https://agri-news.ru). YBenu-
YEeHHUE JIOJH COM B CEBOOOOPOTAaxX M HAKOIIEHHE MH(EKIHU
B PAaCTUTECJIbHBIX OCTAaTKax, 3aBO3 MMIIOPTHBIX CEMSAH MOXCT
MIPUBECTH K MTOBBIIICHUIO 3HAUCHHSI H3BECTHBIX O0Ne3HEN ITOI
KYyJIBTYPBI, @ TAKIKE PACIIPOCTPAHEHHIO paHee HE OTMEYaBIIHNX-
cs B cTpaHe 3aboneBanuii (Ristaino et al., 2021; Hosseini et
al., 2023). IIpu MHUKOJOTHYSCKOM aHAJIM3e OOPa3lOB CEMSH
cou ypoxkast 2018 ronma u3 11 cyowsekroB Poccuiickoit Dene-
paluy B HECKOJIIBKUX 00pa3iax u3 AMypckoil o0nacTu ObLIH
BBIJICJICHbI IITAMMBI Tprba, M0 MOP(OIOro-KyJIbTypaabHbIM
mpu3HaKaM cxoxero ¢ Septogloeum sojae Yoshii & Nishiz.
(Fungi, Ascomycota). Heckoibko mtaMMoB 3TOro rpuda Tax-
e OBUIM BBIIEJICHBI U3 €IMHCTBEHHOTo 00pasiia CeMSH COU
ypokast 2022 roaa u3 Toii e 00JacTu. DTOT MaTOreH BhI3bIBA-
eT coHHbIH oxor (sleeping blight) cou. 3aboneBanue BiepBbie
3apeructpupoBano B Smonuu B 1955 (Nishizawa et al., 1955).

NmeroTcst cBeneHust 00 0OHApY)KEHHH 3TOTO 3a00JiCBaHUS B
Kurae (Tai, 1979; Farr & Rossman, 2025). B 2005 romy 60-
ne3Hp ObUTa BbIsiBIEeHa B Kopee, pacrnpocTpaHeHHOCTh 3a00-
JIeBaHUA BapbUpoBaia oT 5 % B okpecTHOCTIX Suwon 10 90 %
Ha HEKOTOPBIX MOJIIX B ye3aax Yangu B 2005 roxy u Geumsan
B 2011 roay (Hong et al., 2012). CortacHo Hong ¢ coasro-
pamu (2012), cumntoMbl 3a0oJeBaHUS B TMOJi€ OTMEYEHHI B
KOHIIE BereTanuu Kak L-o0pa3Hblii M3rud BepXHe# 4acTu cTe-
0J1cii, pa3BUTHE HA UX TIOBEPXHOCTH JKEJITOBATO-0EI0r0 OPO-
LIAIIEro HajieTa, MOXKEeNTeHNe, TOOYPeHUE U MPEeXIeBpEeMEH-
HOe omajieHue JucTheB. Ha 600ax 3a0oseBanue MposBIsIIOCh
BO BpeMsl UX HaJlMBa, BHa4ane (pOpPMHPOBAIUCH MEJIKHE TEM-
HO-KOpHUYHEBLIC IISATHA, BIIOCJICIACTBUU 606])1 TMMOKPBIBAJINCH
JKEJITOBATO-0ENbIM HAJIETOM CIIOPOHOLICHUS, MPU CHIHHOM
MOpaXeHUH 0OOBI CTAHOBMIIMCH CMOPIICHHBIMH U JIe(OPMHU-
POBaHHBIMH, CEMEHa B HHUX (POPMHPOBAIUCH HENOPa3BUTHIE
U YIUIOLICHHBIE. B NOCTYIHOW HaM JIMTEpaType HE HalJECHO
CBEJICHUH O PErHCTpalMy ATOro 3a00JIeBaHKs HA TEPPUTOPHU
Poccuu.

Ienb pa®oThl — UACHTH(PHUKALKSA ITAMMOB S. sojae, BbI-
JIeNICHHBIX U3 CeMSH COH M3 AMYpCKOH 00JIacTH, U OLIEHKa UX
MaTOreHHOCTH.

MarepuaJjbl M1 MeTOAbI

MarepuaiaoM HCCIeIOBaHUS CIYXWIH 53 o0pasma ceMsH
cou ypoxas 2018 roma, cobpanHbIx B AMypckoii (25), benro-
poxckoii (2), Boporexckoit (2), JIuneuxoii (2), Ilensenckoit
(1), Caparosckoit (1), Camapckoii (6), Tymbckoii (3), Uens-
omackolt (1) obmactsix, B Aunraiickom (8) m KpacHomapckom
(2) xpasx. Taxxe OBUT IIpPOAHATM3UPOBAH OAMH OOpazerl u3
Awmypckoit obmactu ypoxast 2022 roma. IloBepxHOCTB ce-
MSH cTeprin3oBanu B TeueHne 1 muHyTh B 0.1 % pactBOpe

HUTpara cepedpa, 3aTeM TPH pasa MPOMBIBAIU CTEPHIBLHOI
Bomoi co ctpentomuunHOM (100 MKr/MiT) m packiaabIBaIu
B yamky [leTpy Ha IOBEPXHOCTh KapTO(EIHHO-CaXxapO3HOT0
arapa (KCA). Yamkn nakyoupoBamu npu 24 °C B TEMHOTE H
aHanmu3upoBasn Ha 7—14 cytku. Bcero Opuio BeIgeneHo 28
IITaMMOB, MOP(OJIOTHYECKH CXOAHBIX C S. sojae, 10 3 HUX
ObLIM CcOXpaHeHbl B [0OCyZapCTBEHHOH KOJUICKIMH MHKPO-
OpraHu3MOB, ITATOT€HHBIX MU PACTEHHIl W MX BpemUTeleH,

© T'acnu E.JI., Tomxxnaa M.M., Opuna A.C., Xnonynosa JI.b., anan6an ®@.b. Crarest OTKpBITOro 10CTyIa, MyOnuKyemas
Bcepoccuiickum nHcTHTYTOM 3a1uThl pactenuii (Cankr-IlerepOypr) u pacnpoctpansemas Ha ycnoBusx Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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nonaepxuBaemoir B ®I'BHY BU3P, u ucnonb30BaHbl It
JaJIbHENIINX UCCIIEIOBAHUM.

Beinenenne JIHK tpex mrammoB S. sojae MF S-2.1, MF
S-2.3 u MF S-2.5 npoBomunmu u3 40-50 mr mwumenus, co-
OpaHHOTO C TIOBEPXHOCTH KOJIOHMH I'prba C MCIOIb30BaHUEM
craanaptHoro CTAB-nporokona. IlonTBepxneHune BHIOBOI
NPUHAUISKHOCTH ITAMMOB BBIIIOJIHEHO Ha OCHOBE aHAJIM3a
HYKJICOTUAHOH MTOCIIE0BATEILHOCTH BHYTPEHHETO TPAHCKPH-
6upyemoro creiicepa p/IHK (ITS), ammimpuumpoBanHoro ¢
ucnone3oBanueM mpaimepoB ITS1 u ITS4 mo mporokomam
aBropoB (White et al., 1990). HykneoTtuHble nocieaoBarTeib-
HOCTH onpenersuti Ha cekBeHatope ABIPrism 3500 (Applied
Biosystems, Hitachi, Japan) ¢ ucnons3oBanuem Habopa peak-
tuBoB BigDye Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems, USA). BsIipaBHUBaHHE MOCIEI0BATEILHOCTEN
nposeneHo B mporpamme Vector NTI Advance 10 (Thermo
Fisher Scientific). [TonyueHHble MOCIEAOBATENILHOCTU JETIO-
HUPOBAHBI B MEXIyHaponHOH MH(pOpPMAIMOHHOW 0ase naH-
HbIXx NCBI GenBank mox momepamu OL504559, OL504560
1 OL504561 u npoBepeHbl Ha CXOICTBO C JEOHUPOBAHHBIMU
paHee CHKBeHCaMu mpu oMoty anroputma BLAST.

Jns onmcanust Mopdonoro-KyneTypaabHbIX OCOOEHHO-
creil mTaMMel S. sojae KynsTuBupoBain Ha KCA mpu 24 °C B
TEMHOTE B Te€UEHHUE 3 HEIeb.

ITaTorenHocTs ueTslpex mrammoB S. sojae MF S-2.1, MF
S-2.2, MF S-2.3 u MF S-2.5 orjeHuBaiu MeTOAOM 3KCIEpH-
MEHTAJIBHOTO 3apa)kKeHHs LIEJIBIX PACTEHHH COM B J1aboparop-
HbIX ycnoBusix. CemeHa cou copra ['pamust mocie mosepx-
HOCTHOHM N1e3UH(EKIMH, BBHIMOJIHEHHOW BBINICYTIOMSIHYTHIM
crmocoboM, ITOMEIIAN BO BIaKHBIE KaMephl M HHKYyOHUpOBaIIH
Tpoe CyTOK B TeMHOTe npu 24 °C, 3areM IpopoclIue ceMeHa
T10 O/IHOMY BBICEBAJIU B COCY/IBI C IIOYBOM 00beMoM okoJ10 200
MJI ¥ KYJIFTHBHPOBAIIH C OCBemeHneM 12 u/cyT. s HHOKYIIsI-
LM KCTIOJTb30BAIM KOHUIMH, IOITyYSHHBIE CMBIBOM C ITOBEPX-
HOCTH 3-HelenbHO KynbTypsl Tpuba Ha KCA. B dase Havana
(hOpMHUPOBAHMS TPETHETO TPOMUATOTO JIUCTA PACTEHUS OIPBI-
CKHBaJIM KOHUHANBHON CyClieH3uel ¢ KOHIeHTparuei 5x10°
crop/mi (CpemHuiA pacxo CyCIeH3un — 15 MiT Ha cocyn), 1mo-
CJle MHOKYJISIIMU PacTeHHUS BBIACPKUBAIH 3 HENIENU TP KOM-
HATHOM TeMIepaType NpH OTHOCUTENBHOU BlIaxkHOCTH >90 %
(Hong et al., 2012). Pa3Butue cuMnToMoB 3a00JI€BaHHs OIle-
HUBAJIM KaXK/ble CEMb CYTOK. Penzomnsnuio rpuba npoBoauiIn
n3 (pparMeHTOB MOPaKCHHON TKAHHU ITyTEM IIOMEIIEHHS WX
ocJIe MOBEPXHOCTHOM crepum3zanuu Ha KCA. Unentuduka-
LU0 PEH30JIMPOBAHHBIX IITAMMOB MPOBOIMIN 110 MOPGOIIOo-
TO-KyJIBTYpaJIbHBIM IIPU3HAKAM.

Pe3ysbTarhl 1 00cyKaeHHE

[Tpu MUKOTIOTHYECKOM aHAJIM3€e CEMSH COM U3 11 pernoHoB
Poccuiickoit @enepanmm, Tpud S. sojae OBLT BBIICICH TOIBKO
U3 JEBATH 00pas3IoB M3 IATH paiioHOB AMypckol obiactw,
9TO cocTaBmWIo 16.7 % Bcex aHANM3UPOBAHHBIX 00Pa3IOB COU
1 34.6% o00pa3uoB U3 3TOr0 peruoHa. 3apa’keHHOCTh CEMSH
rpudomM S. sojae Bapbupoaia ot 1 1o 8 %.

Hykneoruansie mnocnenoBarensHoctd  (parmenra ITS
TpeX aHaJM3MPOBAHHBIX IITAMMOB S. Sojae OKa3alnuCh WICH-
TnaabiIME U uMenn 100% cXomcTBO ¢ TOMOJIOTHYHOW ITO-
CJIE/IOBATEIBHOCTRIO PENPE3EHTAaTHBHOTO IITaMMma S. sojae
MAFF 305212 (Genebank project, NARO accession MAFF
305212), BeigenenHoro u3 cou B SAnonuu B 1955 1, a Takxke ¢
nocnenoBarensHOCTAME mTaMMoB NAAS 1187 u NAAS 1192
(GenBank accession JX853747 u JX853748, cooTBETCTBEH-
HO), BBIZIETICHHBIX U3 cou B FOxHoi Kopee, n mramma MAFF
236417 (Genebank project, NARO acc. MAFF 236417), uzo-
JIMPOBAaHHOIO U3 ApeBecuHbl B SAnoHuu. B To e Bpems cxon-
CTBO ¢ mocinenoBarensHoCTsIMU [TS mTaMMoB Ipyrux BHIOB
Septogloeum — S. oxysporum Sacc., E. Bommer & M. Rousseau
CBS 320.68 (GenBank acc. MH859144), S. gillii D.E. Ellis
CBS 416.65 (GenBank acc. MH858645) — oka3zanoch 3Hauu-
TenbHO Hike 89-92 %. Takum o6pa3oM, MOATBEPIKICHA MTPH-
HA/IJISKHOCTh aHAJTM3UPYEMBIX IITAMMOB BUY S. sojae.

Bce ananmusupoBaHHbIe mTaMMbl S. sojae (HOpMUpPOBAIH
Ha KCA cxomHble KOJTOHUH: MEJICHHO PACTYIINE, TPUTIONHS-
ThIC, MOPIIUHUCTEIC, 6prI/ICTBIe, CJIM3UCTBIC, KOPUYHEBLIC, C
TEMHO-0ypBIM PEBEPCOM U HEPOBHBIM KpaeM; BO3YIITHEIN M-
Lenuii OneHo-cephlil, c1ado pa3BUTHINA MO KPato U B LEHTPE
KOJIOHUW, OKPYKAIOIIMIA arap OKpamieH B OJeTHO-KPacHOBa-
TO-KOpHUYHEBHIH 11BeT (puc. 1A, B). [luamerp koiouuii S. sojae
Ha 7 cytku gocturain 4.8—10 mm (B cpenaem 6.8+0.3 mm). Ha
14 cyTKH KOJIOHMM CTaHOBHJIMCH TEMHO-OYPBHIMU C KPacHOBa-
TO-KOPHUYHEBBIM OTTCHKOM, THAMETP KOJIOHUH — 7—15.5 MM (B
cpenneM 9.4+0.6 mMm). KOHUIUOMBI YETKO HE BBIpaKCHHBIE,
CIIOPOBBIH dKCCynar OOMIIBHBIN, OJIeJHO-KOPHYHEBOTO LIBETA.

KoHunueHocbl THaTMHOBBIE MM CBETJIO-KOPHYHEBBIC, LH-
JMUHIPUYCCKUE, C HECKOMBKUMH TEPETOPOAKAMH WIIH PEIy-
LUPOBaHHbIC 10 KOHWAMOTCHHBIX KiIeTOK. KoHuanum MHOro-
YHCIIEHHbIE, THAJIMHOBHIC, BEPETCHOBHTHO-IIMIIMHIPUIECKHUE,
MpsIMBIE FUTH CJIETKa M30THYTHIE, K KOHI[AM CY)KHBAIOIIHECs,
¢ 3—7 neperopoakamu (Mooble KOHUANHU 0e3 IEPEropoaoK),
14-60 (32.8+1.4) x 2.5-5.2 (3.9+0.1) mxm. Knetku Oomnee
CTapbIX KOHUIMH yacTo B3myBatoTcs (puc. 1G), npoayuupyror
BropuyHble KoHHANH (puc. 1C) nnm npeoOpas3yroTcs B XJIaMHu-
nocropsr (puc. 1F).

Bce u3ydyeHHbIe mITaMMBI S. Sojae BBI3BIBATHM CXOIHEIC
CHMITOMBI Ha HHOKYJIMPOBaHHBIX PAacTeHUsX cou. Yepes Tpu
He/IeM WHKYOAIlMH B yCJIOBUSAX IOBBIIICHHOW BIAQKHOCTH Y
pacTeHuii OTMeYanoch M3rubaHue M 3arHUBAaHHME BEpPXYIIEK
crebelt, pa3BUTHE HA HEKOTOPBIX JIUCTHIX METKUX TOYCTHBIX
OypBIX MJIM PacIUIBIBYATHIX XJIOPOTHYHBIX ISTEH, a TAKXKe pas-
BHUTHE OypBHIX HEKPO30B B OCHOBAHHWHU YEPEIIKOB M Ha depe-
LII0YKaX B OCHOBAHWH JINCTOBBIX IUIACTHHOK, BEIyIee K TTOBH-
CaHUIO IENBIX JICTHEB U OTACIBHBIX JINCTOYKOB, X XJIOPO3Y
U 3achixaHuio. Yepes MsiTh HeAeIb Ha Moderax M 4eperikax ¢
CHMITOMaMH TIOPaXCHUS Pa3BUBAJIOCh CIIOPOHOIICHUE Tprba
(puc. 2D). I'pu6 Ob11 pen3onupoBaH U3 MOPAXKECHHBIX TKaHEH,
YTO MOATBEPIKIIACT €r0 MAaTOTCHHOCTh. BumoBas mpuHamIIeK-
HOCTB PEH30JISITOB ObliIa yCTAaHOBIIEHA 110 MOP(]OJIOr0-KYJIBTY-
PaNBHBIM TIPHU3HAKAM.

PazBuTHIO 00JI€3HM CIIOCOOCTBYIOT MPOXJIaHas IOToAa U
yacTeie qoxau B JetHUi neproxn (Hong et al., 2012). JletHue
MecAIsl B AMypckoi 00JIaCTH XapaKTEepH3YIOTCSI YMEPEHHO
TerIol AOKIIMBOW morogod. Hampumep, B bnarosemencke
CpelHHe TeMIIepaTypbl WIOHS, HIOJII M aBryCcTa W KOJHYe-
CTBO BBIMIABLINX B 3TH MECALBI 0CaaKoB cocTaBisitor 19.2°C
/85 MM, 21.7°C /130 mm, 19.5°C /102 MM, COOTBETCTBEHHO
(https://climate-data.org). B 2018 roxy B HMIOHE KOJINYECTBO
BBIIABIINX OCAJKOB MPEBBICHIIO CPETHETOAOBYIO HOPMY TI0U-
TH B 2 pa3a, a B uroie — B 1.2 paza (https://pogodaiklimat.ru).
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Pucynok 1. Mopdo-kynbrypansHble npuszHaku (A—B) u cBemiononbHas Mukpockonus ¢ konrpacrom Homapcekoro (C—G)
Septogloeum sojae, mramm MF S-2.10. A—B. Kononust Ha KCA, 14 cyTku pocra, jieBas I0JIOBUHA — BEPXHSISI CTOPOHA, ITpaBast
— pesepe. C-D. Konnmuorennsie kietku. E. Konnmuenocerr. F. Xnamunocnopsl. G. Konnauu. Maciradbuas nmuneiika: C, D, F,

G, 25 mkMm; F, 20 mxMm. Crpenku ykasbiBatoT Ha koHunuoreHssie kierku (C, D), kounauenocen (E) n xnmamunocrops! (F)

Figure 1. Morpho-cultural features (A-B) and bright field microscopy with Nomarskiy contrast (C—G) of Septogloeum sojae
strain MF S-2.10. A-B. Pure cultures on PSA, 14 days of growth, left half — front side, right — reverse. C—D. Conidiogenous
cells. E. Conidiophore. F. Chlamydospores. G. Conidia. Scale bars: C, D, F, G, 25um; F, 20 um. Arrows indicate conidiogenous
cells (C, D), conidiophore (E), and chlamydospores (F)
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PucyHnok 2. CHMITOMBI HOPaXKEHHS JINCTHEB COM (HEKPO3) Yepe3 MATh HEJEIb M0CIe HHOKYIISIINH.
Crpenkn yka3sBaroT Ha HeKpo3bl (A—C) u croponoxa (D)

Figure 2. Symptoms of soybean leaf infection (necrosis), five weeks after inoculation.
Arrows indicate necrosis (A—C) and acervuli (D)

CxopHas cUTyalus CKJIabIBaIach B OTACIBHbIE JIETHHE Mecs-
1IbI ¥ B TOCyIeAytomue rofpl. [IoBbleHHas BIaXXHOCTB BO Bpe-
Msl BereTalluy, BEPOATHO, ONaronpuaTCTBYET Pa3BUTHIO COH-
HOTO O)kora cou B AMypcKoil oOnactu. Bece uccnenoBanHble
HaMH IITaMMBI S. Sojae BbIIENEHBI U3 CEMSH cou ypoxast 2018
n 2022 rr. u3 AMypckoi 00s1acT, OJIHaKO paHee He cooOma-
JI0Ch O PacIpOCTPaHEHUH COHHOTO 0K0T'a COU B 3TOM PErUOHE.
Bo3MoxHO, 3a001eBaHKe 10 CHX IIOP OCTaeTCS HE3aMEUEHHBIM
(uTonaTonoramMu u3-3a ero HU3KOH pacipoCTPaHeHHOCTH WIIH

CXOJZICTBAa CUMIITOMOB C ApyruMu Oone3HsiMu. COHHBII 03KOT
COU ¥ B JIPYTHX CTpaHax OTHOCHUTCS K PEAKHM, HEIOCTaTOY-
HO HccieaoBaHHbIM 3aboneBanusam. C 1955 roga, Kkorma OHO
OBLIO BIIEPBbIE BBISBICHO B SIOHMH, BBIILIO BCEr0 HECKOIBKO
cTareil, MOCBSILEHHBIX 3TOMY Borpocy. Ha naHHbIii MOMeHT
S. sojae 3apeructpupoBaH Ha coe B Smonuu, Kurae, Ha Ko-
peiicKOM MOJIyOCTPOBE U HAMH BIIEPBbIe B AMYPCKOW 001acTH
Poccum.
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Short communication

THE FIRST REPORT OF THE FUNGUS SEPTOGLOEUM SOJAE ON SOYBEAN IN RUSSIA
E.L. Gasich*, M.M. Gomzhina, A.S. Orina, L.B. Khlopunova, Ph.B. Gannibal
All-Russian Institute of Plant Protection, St. Petersburg, Russia

*corresponding author, e-mail: elena_gasich@mail.ru

Soybean seed samples from 11 regions of Russia were screened for fungal infection. Nine out of 26 samples from Amur
Province contained fungi similar to the soybean sleeping blight causal agent Septogloeum sojae, absent in other regions.
The internal transcribed spacer (ITS) sequence was 100% identical to homologous sequences of the representative S.
sojae strain. The strains formed yeast-like, reddish-brown colonies of limited growth and abundant sporulation, 6.8 mm
in diameter on potato-sucrose agar on 7" day of growth. Soybean laboratory inoculation with conidial suspension after
three weeks at high humidity caused typical sleeping blight symptoms: plant top bending and rotting, pinpoint brown or
blurred chlorotic spots on leaves and necrosis on petioles, leading to drying out of leaves. After five weeks, yellowish-
white powdery sporodochia were formed on symptomatic shoots and petioles, and the fungus was re-isolated. This is the
first report of S. sojae in Russia.
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Kpamxkoe cooowenue

OIEHKA ITPUT'OAHOCTHU AU LUCILIA SERICATA (DIPTERA, CALLIPHORIDAE)
B KAYECTBE KOPMA JIUISA PASBEJAEHHWA XUIITHOI'O KJIOIIA
MACROLOPHUS PYGMAEUS (HETEROPTERA, MIRIDAE)

J.I1. Kanaitknn, U.M. Ilazok*, A.Il. Hecun, FO.C. TokapeB

Bcepoccuiickuti nayuno-ucciredosamenvckui uncmumym sawumel pacmernuti, Cankm-Ilemepoype

*omeemcmeenHblil 3a nepenucky, e-mail: ipazyuk@gmail.com

B 1aGopaTopHbIX yCIIOBUSX NPOBENEHA OLIEHKA PAAa MapaMeTpoB KU3HEHHOI'O LUKJIA XUIHOTO Kiona Macrolophus

pygmaeus NPY TUTAHUU AIBTCPHATHBHBIM KOPMOM — SIHIIaMH 3eJIeHOW MsCHOM myxu Lucilia sericata B CpaBHECHUH

CO CTaHIAPTHBIM KOPMOM — siffillaMu 3epHOBOi Momu Sifotroga cereallella (kontponb). Ocoleil kioma comepkanu

WHAWBUAYAJIbHO JIsI HCKIIOYCHUSI CMEPTHOCTH, BBI3BAHHOI KaHHHOAJIM3MOM. HpO[lOJ'DKI/lTeJ'II)HOCTI) HI/IM(I)aJ'l])HOFO

pa3BUTHA, BBDKMBACMOCTb HMMaro, MnNpoao/LKUTCIbHOCTU KHU3HU CaMIIOB M CaMOK, MX BE€C M J0JId CaMOK B KYJIBTYpPC

IIpU KOPMJICHHUU SKCHIEPUMCHTAJIBHBIM KOPMOM HE OTIIMYAJIMCh OT TAKOBBLIX IPU CTAHAAPTHOM IWUTAaHWUU. HeCMOTp)I Ha

TCHACHIWIO K CHMKCHHUIO IUIOJOBHUTOCTH CaMOK B OIIBITHOM BAapHaHTC IO CPAaBHCHUIO CO CTaHAApPTOM, 3TU pas3jinyusd

He ObUIM CTaTHMCTHYECKHU JOCTOBCPHBIMHU. B cjioMm, ﬂi&ua 3€JICHOM MSICHOM MYXHU MOXHO CUUTATh IMPUTOAHBIM KOPMOM

JJIA KUBHCACATCIIBHOCTU XHUIIHOI'O KJIOIIa M. pygmaeus 1 pEKOMECHAOBATbH €TI0 B Ka4YCCTBE YaCTUYHON 3aMEHbBI STAIL

YEIyEeKPbUIbIX.

KiaioueBble ciioBa: MaccoBoe pa3BcaACHNC, 3HTOMO(1)al"I/I, XHUIIHBIC KIIOIIBI, OHoJIOruuecKas 3almTa paCTCHHﬁ,

aJ'ILTepHaTI/IBHHﬁ KOpM, CKOPOCTb pa3BUTUA, JIOAOBUTOCTDb

Hocmynuna 6 pedakyur: 27.02.2025

Hpunama k newamu: 14.05.2025

BBenenue

pygmaeus  Rambur
(Hemiptera, Heteroptera, Miridae) — 3amaaHomnaneapkTiye-

XumHeld  kon  Macrolophus
CKHH BUJ, JOXOIAIIMI Ha BocToke 10 Kazaxcrana u Tamku-
kuctana (Kerzhner, Josifov, 1999). B HekoTopsIX HCCIeI0BA-
HUSIX €ro OMHO0YHO WACHTUPHUIUPYIOT Kak M. melanotoma
(Costa) (=M. caliginosus Wagner) (De Backer et al., 2015;
Agusti et al., 2020). DT0 — MHOTOSZIHBIN XHUIIHUK H 300(H-
To(ar, KOTOpPBIH MUTAETCS PA3IMYHBIMUA BHJIaMU OEJTOKPBUIOK,
MayTUHHBIX KIIEILEW, TPUIICOB, TIEH, a TaKxke sSiljaMu U Ty-
CEHHIIAMHU MIIAJIIINX BO3pacToB yenryekpbuibix (Enkegaard et
al., 2001; Perdikis, Lycouressis, 2002; Lycouressis et al., 2007,
Leman et al., 2020). B 3amuieHHOM IpyHTE €10 B OCHOBHOM
NPUMEHSIOT MPOTUB OENOKPBUIOK, TakuxX Kak Trialeurodes
vaporariorum Westwood u Bemisia tabaci (Gennagius) Ha
TOMaTrax, AbIHAX W APYTrUX OBOIINHBLIX W JEKOPATUBHLIX KYJIb-
Typax (Alomar et al., 2006; Bonato et al., 2006; Leman et al.,
2020; Farina et al., 2023), a Tak)e NPOTHB OMACHOIO HHBa-
3UBHOT'O BpEIUTENS — HOXKHOAMEPUKAHCKOM TOMaTHOM MOJu
Tuta absoluta (Meyrick) Ha Tomarax (Zappala et al., 2013). B
HacTosilee BpeMsl XUIIHUKK poaa Macrolophus ciyXar OfHH-
MH U3 HauOojee BOCTPEOOBAHHBIX areHTOB OMOJIOTHYECKOTO
MeTona 3amuThl pactenuii (van Lenteren et al., 2020; Radeyv,
2024).

[MotpebHocTs B M. pygmaeus 1uiss OMOJIOrMYEcKOM 3a-
LIUTHI OBOILIHBIX U NEKOPATUBHBIX KYJIBTYpP 3aKpPBITOIO I'PYH-
Ta BBI3BIBACT HEOOXOIMMOCTH €r0 MAacCOBOTO pPa3BEICHUS B

ounonaboparopusx W Ha Ouo(adpHUKax C HCIIOIH30BAHUEM
TEXHOJIOTHI Ha OCHOBE KOpMa, KOTOPBIH ObUI ObI HEAOPOTHM
U ONTHMAJIBHBIM JJIsl IIPOU3BOJICTBA KQYECTBEHHOTO 3HTOMO-
¢bara. B uncre nepBbIx 1a00paTOPHBIX KOPMOB ISl ITOTYKECT-
KOKPBUIBIX XHUIIHHUKOB, BKIIoYasi M. pygmaeus, cTand NpH-
MEHSATh siilia 3epHOBON Monu Sitotroga cerealella (Olivier)
(Gelechiidae), menpHMuHON OrHEBKH Ephestia kuehniella
Zeller (Pyralidae) u npyrux uerryekpbuibix (KprkaHiBcbka,
1983; Acskun, Kpacasuna, 2009; De Clercq et al., 2023).
IIuraHue AinaMy YenryeKpblIblX 3a4acTyr0 MPUBOAWIO K I10-
BBILICHUIO TUIOJOBUTOCTH M YBEIMUYCHUIO MPOJOJIKUTEIBHO-
CTH JKU3HH KJIOIIA 110 CPABHEHHUIO C MMTAaHHEM UX 1IeJIeBBIMU
xepTBamu (OeOKphUIKaMH, TpUIICaMH, TJIIMU U 1p.) (Mendes
et al., 2002; Bonte et al., 2017; De Clercq et al., 2023). Ox-
HaKo sila 4eUIyeKpbUIbIX — 3TO JOCTATOYHO JIOPOroi KOpM
JUIS MacCOBOTO pa3BeAeHHUS XHUIIHBIX KinomoB (KpepkaHOB-
ckas, Tpous, 1987; Vandekerkhove et al., 2009; De Clercq
et al., 2023). B 2000-2010-e rozb!l BBIIONHSUIMCH PAOOTHI 110
OIIEHKE MPHUTOAHOCTU IUCT padkoB Artemia spp. (Crustacea,
Anostraca) B Ka4ecTBe KOpMa JIJIsI XUIIHBIX KiomoB. Ha oc-
HOBaHHMHU TOTO, YTO OCHOBHBIE XapaKTEPUCTHKH YXHU3HEHHOTO
LUKJIA SHTOMO(AroB MO CPAaBHEHUIO CO CTaHAAPTHBIM KOP-
MOM CHM)KaJIHMCh HE3HAUUTENBHO, CIIEJIaH BBIBOJ O LIENECOO-
opasuoctu ux npumenenus (De Clercq et al., 2023). Ongnako
1o3xe ObLIO MMOKa3aHO, YTO IPU MAacCOBOM Pa3BEACHHH KIIO-
NoB-cIIeNHAKOB (Nesidiocoris tenuis, M. pygmaeus) Ha CyXux

© Kanaiixun [I.I1., [Taztok, .M. Hecun A.Il., Tokapes 10.C. CtaTbs OTKpBITOTO IOCTYIIA,
nyonukyemas Becepoccuiickum HHCTHTYTOM 3amuThl pactenuii (CaHkr-IletepOypr) U pacpocTpaHseMas Ha yCIOBUIX
Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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JICKATICYIMPOBAaHHBIX [MCTAaX apTEMHUH B TIEPBOM ITOKOJICHUH
MPOUCXOWIIO CHWXKEHHE YMCIEHHOCTH Kkioma Ha 27-34%
10 CPaBHEHUIO C COAEPKAHMEM UX Ha sifljaXx 3epHOBOM MOJHU
(Koznosa, Xomxam 2019; Pazyuk, 2023).

Ente ogHa rpymina NOTeHIMAIbHBIX KOPMOB — 3TO sIiiIia pa3-
JTMYHBIX BUJOB MyX (Diptera), KOTOpbIX Takxke IpoOOBaIIH B Ka-
YeCTBE MUIIH JJISI Pa3BEACHHS XUIIHBIX TTOJTYKECTKOKPBIIBIX
(De Clercq et al., 2023). CpeauzeMHOMOpPCKas TUTIOZ0BAs MyXa
Ceratitis capitata (Wiedemann), 9pM sila CKapMIIMBaJIH
M. pygmaeus, oxa3anach IPUTOAHOM U MUTAHUS XUITHUKA.
XoTs 1oKa3aTeNt KU3HECTIOCOOHOCTH KJIOTIA OBUTH HECKOJIBKO
HIKE Mo cpaBHeHHIO ¢ 3tajoHoM (Nannini, Souriau, 2009),
HPEUMYILIECTBO 3TOr0 AJIBTEPHATUBHOIO KOPMa 3aKII0YAETCs
B €r0 HU3KOH ceOECTOMMOCTH, TaK KaK MyXH, IIPUMEHICMbIE
JUTSl TEHETHYECKOTO METOa 3aIUThl PACTCHHUH, POU3BOIATCS
MaccoBO M SIBJISIFOTCS AetieBbiMU B ipon3Bozctie (De Clercq
et al., 2023). /Ipyroii nepcrieKTHBHBII BUJI KOpMa — sTiIIa 3elie-
HoOW MsicHO# myxu Lucillia sericata (Diptera, Calliphoridae),
KOTOpasi NPUMEHSETCA B PA3IMYHBIX O00NACTAX, BKIIOYAs

MEIUIMHCKYIO Teparunio, OpraHnIecKyro nepepaboTKy HaBo3a
W OTXOJZIOB ITHUILEBOI MPOMBIIUICHHOCTH, & TAK)XE B KPUMHHA-
JIUCTUYECKUX ucchaenoBanusax (Sherman et al., 2000; Rabélo
et al., 2011; Cickova et al., 2015; Naik and Harding, 2017,
Masiero et al., 2019). [Tockonbky MaccoBoe pa3BeICHHE STHX
MyX CTaHOBHTCSI Bc€ Oojee JOCTYNHBIM Onarozmapsi cylie-
CTBYIOIIMM TEXHOJIOTHSIM U METO/aM, siila 3eJIeHOH MSCHOU
MYXH MOTYT CTaTh HEAOPOTHM HMCTOYHHMKOM KOpMa Ui pa3-
JMYHBIX BHJOB HACEKOMBIX-3HTOMO(aros. Brepsbie kopmire-
HUe siinamu L. sericata XWIHBIX KJIOTOB n3 poxa Orius ObLUI10
OnpoOOBaHO YKPAaMHCKUMHM ydeHbIMHU. [loka3aHo, 4TO caMKH
O. laevigatus, nutaBmMecs siiiuamu L. sericata OTKIabpIBaIH
3a J)KU3Hb OOJIbILE UL, Y€M MPU NMUTAHUH SHLAMH 3€PHOBON
Momu S. cerealella (Mopo3, 2010). Uro kacaeTcst XHIITHOTO
kiona M. pygmaeus, B INTEPaTyPHBIX NCTOYHUKAX HAMHU HE
00OHapy>KEHO JTaHHBIX O MCIIOJIb30BAHUH SIUI] 3€JICHOW MSICHOU
MYXH JUIS €T0 pa3BesieHus. B cBs3u ¢ 9THM, 1IeTIbI0 TaHHOM pa-
OOTBHI SIBIJIACH OIIEHKA OCHOBHBIX N1apaMETPOB PA3BUTHUS XHUIII-
Horo Kiona M. pygmaeus py NUTaHUU AiiLamu L. sericata.

MaTepnaﬂ bl 1 ME€TOAbI

B naGopaTopHBIX ONBITaX TECTHPOBAIH KIOMOB, MONY-
YeHHBIX OT ocobeit M. pygmaeus, cobpannbix B I. Coun (Poc-
cus) B 2011 romy. o aKcriepuMeHTa XUIITHAKOB COACPIKATH B
cranaapTHbIX cagkax 60 x 40 x 40 cM Ha pacTeHHsX Tabaka
Nicotiana tabacum L. copta Bupmxunus 202 (cemeHa Tabaka
MoJiy4eHbl oT Bcepoccuiickoro Hay4HO-HCCIIEA0BAaTENbCKOTO
WHCTHUTYTa Tabaka, MaXOpKH W Taba4HBIX m3nenuii, r. Kpac-
Hoxap, Poccust) npu temneparype +24-26°C u doronepuo-
qe 16:8 L:D. Kopmunu XUIHUKOB siillaMu 36pHOBOM MOJIU U
MYETUHON MbUIBLOM.

3epHOBYIO MOJIb Pa3BONMIN IO CTaHJAPTHOW METOIHKE
(YankoB, 1986) B 3epHaxX MIICHHUIBI M 3aTe€M CTEPHIN30Ba-
mu (HayyHO-Tipomn3BoacTBeHHOE mpennpuirtne MHHAIIEH).
Janee siinja 3epHOBOM MOJM AEp>KalX B XOJNOAUIBHUKE IpU
+10°C He Gosee OJHOW HEIEIH 0 MOAAYM KJIONaM B JKCIIe-
prMeHTe. 3eJIeHYI0 MSICHYIO MyXY Pa3BOJWIM 110 OPUTHHAIIb-
HOH METOIVKE, ONMHPAsCh HA MHUPOBOW ONBIT BHIPAIIMBAHMS
MsicHBIX Myx (Stadler, 2022). KynasTypy 3TOro BHIa BelU C
2019 roma oT ocoOeif, MOMYYCHHBIX M3 YACTHOH KOMITAHUU
OparbeB /lyHaeBBIX. DTa CeNEKIMOHHAS JMHUSA MyX OTIHYa-
eTcs OT MPUPOIHON MOMYIANUK Ooliee KPYIMHBIMU JTNIHHKA-
mu. Imaro copeprxainu B G0Kcax ¢ TEMIIEPATyPHBIM PEKIMOM
+23...+25°C u dporonepuonom 12:12 L:D. KopoTkomaHeBHBIN
pexxuM HeoOxoauM 1yt (OPMUPOBAHHS JTMYMHOYHOW AMa-
nmay3sl B moroMcTBe Myx (Saunders et al., 1986; Tachibana,
Numata, 2004). [Inanay3upyonwx JMIHHOK XPAaHUIIH B XOJIO-
JUIBHUKE TIpU Temreparype + 6... +8 °C, rae npoucxoauia ux
peaxkTuBalus B TeueHHe 2—4 mecsues. [ BOCIIpoU3BOACTBA
MaTOYHOHN KyJIBTYpHl HCIIOIB30BAIN PEaKTMBUPOBAHHBIX JIH-
YMHOK, KOTOPBIX BBICTABIISUIM B TETIIBIH OOKC AJISI OKyK/IHBa-
HUs. B camok oosemom 160 am® momemany 3 ThIC. MyTapues,
a TaK)Ke MOWIKU JJIsI MyX M KOHTEHHEp ¢ CyXMMH KOpMaMHu:
caxap u cyxoe Monoko. CaMKH MPUCTYNANH K sSHIeKIaaKe ye-
pe3 8 cyTok mocne BeuieTa. Siina cobupanu 3 pasa B HEIEIIO.
s cObopa auil B caiok Ha 3—4 yaca CTaBHIM KOHTEHHEPHI ¢

KyCOYKaMH CBHHBIX MOYEK, KOTOpPbIE TaKKe HMCIOJIb30BAIH B
Ka4eCcTBE KOpMa JUIsl JIMYMHOK. SIina 3e1eHol MACHON MyXu
XpaHWIN B MOPO3UIIKE OBITOBOTO XONOMMILHUKH Tipu — 15 °C
He Oonee 40 mHEH 10 MOJaYM B IKCTICPUMEHTE.

Jns skcnepuMeHTa ucmoib3oBanu HuMG M.pygmaeus
MIEPBOTO BO3pPAcTa, KOTOPBIX MOTyYalIX CIEIYIOIIUM 00pa3oM:
2-3 TONOBO3pENbIX caMKu M.pygmaeus cakadd Ha PaCTCHUS
Tabaka Ha cTaauy 2—4 JIIMCTHEB, KOPHEBYIO CHCTEMY KOTOPBIX
o0opaynBal BO BIAXHYIO Bary, B KOHTEHHEpPHl 00BEMOM
250 mu. TlogaBanu KopM siia 3epHOBO MOJM B H30BITKE.
Conepxkalii caMOK B TedeHHe 48 4acoB, B TEUECHHE KOTOPHIX
OHH OTKJIaJbIBAJIH SIMIIa B TKAHW pacTeHUH Tabaka, Iocie 4ero
CaMOK YNAJISUTA C PacTeHHH, KOTOPhIE AepKalldi B KOHTEHHe-
pax mpu +24 °C B Teuenue 12—13 cyTok (mepuoa sMOpHOHaTb-
HOTO pa3BUTHS) U OTPOIMBIIMXCS HMUM() MEPBOr0 BO3pacTa
OTCa)KMBAJIM KHCTOUKOH B SKCIIEPUMCHTAJIbHBIC KOHTCHHEPHI
WHIUBHYaTBHO.

Humd M. pygmaeus nepBoro Bozpacra cofepkaiu B IIa-
CTHKOBBIX KOHTeHHepax auamerpoM 90 MM C OTBEpPCTHSIMH
B Kphlmkax auamerpoM 30 MM, 3aTSHYTHIMH opranioil. Ha
JTHE Ka)<ZI0ro KOHTEHHepa pa3Mellaiy YBIa)KHEHHbIN BaTHBIN
IICK C BBICEYKOM JiMcTa Tabaka pazmepoM 2 x 3 cm. CBepxy
Ha pacTeHHe IIOMEIIAIN KapTouKy C siiinamu. B sxcniepumente
HCIONB30BaNN KapTouky pasmepoM 1 x 1 cm (mpumepno 40
sty Myxu Uit 1 Humgsr), B korTposie 1 x 0.5 cm (mpumepHO
250 stur 3eproBoi Monu st 1 HUMOE). (IIpenBapuTensHBIIH
9KCTIEPUMEHT IOKa3aJ, YTO TaKOE KOJIMYECTBO SUI] IJIS ITH-
TaHWS XWIIHUKOB SIBJISIETCSl N30BITOYHBIM). KopM MeHsn Ha
cBeXMH Kaxsle 48 gacoB. ExkeIHEBHO yUNTHIBAIN BBDKHUBAEC-
MOCTb ¥ BO3pacT HUM(.

ITocne BeIXOOa MMaro, OMpeneNsuld UX 11071, B3BELIIMBAIN
Ha Becax Vibla (SImonus) u 00beIUHAIN B TAPBI, KOTOPBIC CO-
JIepKalIi TEM XKe CoCco00M, YTO ¥ HUM(, Ha TEX K& KOpMax.
Kakno#i mape KJI0MOB 0/1aBaJIk B OIBITE KapTOUKY C SHLIaMK
3eJIeHol MsCHON Myxu pazmepoM 1 X 2cm (oxomo 80 sui), B
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KOHTpOJIE — KapTouKy 1 X 1 cM ¢ stiiiiaMu 3epHOBO MOJIH (OKO-
70 500 siam). TIpu 3TOM exeTHEBHO MEHSUIM JINCThsI Tabaka ¢
OTJIOXEHHBIMH SHIIaMH KJIOTIOB, KOTOPbIE 3aTeM IepeKiIabl-
BaJM B Jamk [leTpu nuameTpom 4 cM Ha BIaXHYIO BaTy U
WHKYOMpOBaNM B TEUCHHE SMOPHOHANBHOTO TIEPHOAa IIPU
temrieparype +24 °C. Ha 12-if neH» HauMHAJICS BBIXOJ HUMQ,
KOTOPBIX MOCUNTHIBANHU U yaansinu. Ha 13-i1 u 14-it nens npo-
BOJIMJIM TY € OINEPAIMIO U IO CyMME BBILICAIINX HUM(} pac-
CUUTBIBAJIM TIOAOBUTOCTH M. pygmaeus.

OnBIT IPOBOAMIIA YEeTHIpEXKpaTHO 1Mo 1621 HuM(} B Ka-
JK0W TOBTOpHOCTH. IIOCKONIBKY BCE ITOJyYEHHBIE JaHHBIC
HE COOTBETCTBOBAJIM HOPMAIBLHOMY paclpeneleHuto (mpu

ucnions3oBanny [llanmpo-Bunk Ttecrta), oHM NPHBOIMINCH
K BHIY, NPUTOAHOMY [UIi IPUMEHEHHUS METOAOB IapaMe-
TPUUYECKON cTaTHCTUKU. HempepbIBHBIE TepeMeHHBIE (TIpo-
JOJDKUTENIBHOCTD Pa3BUTHsI HUM( IO BO3pacTaM, IMPOIO-
KHUTEIBHOCTh JKU3HU MMAaro, MPEOBHUIIO3HUIMOHHBIN MEPHOL,
IUIOJOBUTOCTh U BEC MMaro), PaHKUPOBAIU ISl MOCIEAYIO-
IIEH OLEHKHU 110 t-KPUTEPUIO B TO BPEMS KaK JOJIM BBIIIECIINX
nuMaro, a TakXke JI0JIM CaMOK B TIOIYJISIIIAN TPpaHC(HOPMHUPOBa-
JIY IIPM TIOMOULIY apKCUHYCa KBAaJIPaTHOTO KOPHS U 3aTeM I0-
Jy4eHHbIE JaHHBIE CPABHUBAJIH 110 t-KPUTEPHUIO (B IPOTpaMme
Systat 12) mpu p<0.05.

Pe3yabTaThl u 00cy:KAeHUE

Sitma myxu L. sericata moka3anu cebs Kak Omarompusr-
HBII KOPM JUISl COZlEepKaHUsI HUM(] W MMaro XHIIHOTO KJIOTa
M. pygmaeus. Tlo cpaBHEHHUIO C COAEp)KaHHEM Ha simax S.
cerealella pu muTaHUU AaMu L. sericata TPONOIDKUTEIb-
HOCTb ISITH HUMQAJIBbHBIX BO3PacTOB M BCETO INEPUONA pa3-
BUTHS KJIoTia He umenu oTiauuuit (Taon. 1). [Ipomomkurensb-
HOCTh pa3BUTHsI XUIIHUKA cocTaBuia 3.9, 3.1, 2.7, 3.3 u 4.5
CYTOK B ONBITHOM Bapuante u 4.5, 2.9, 2.9, 3.1 u 4.6 cyTok B
KOHTPOJIBHOM BapHaHTEe AJIsl IEPBOTO, BTOPOTO, TPETHETO, UET-
BEPTOTO M MATOr0 HUM(QaIbHBIX BO3PACTOB, COOTBETCTBEHHO.
Bech nepuoa pa3BuTus Kiona coctaBui 17.4 CyTOK B ONBITE U
17.9 cytok B koHTpose. Jomns Belienux umaro M. pygmaeus
6bu1a BeIcoko (84 % u 90% anst onbiTa U KOHTPOJIS) M TaK-
K€ HE UMela pa3IMuuil MEeX]y BapuaHTaMU ¢ SIHLAMU MyXHU
n Monu (Tabm. 1). AnanoruuHo, 071 CaMOK B 00OMX BapH-
aHTax Obina 6rmuska kK 50 % (Tabn. 2). B mpupone cootHomIe-
HHUE caMOK U camnoB M. pygmaeus coctapiuser 1:1 (Castane,
Zapata, 2005). TIpogomKuTeTbHOCTD KU3HU KaK CAMOK, TaK U
CaMIIOB IIPH NUTAHUHU HA JIBYX BUAAX KOPMOB TaKXe HE pa3iiu-
yanachk ctatuctTudecku. Camku sxxwn 19.5 CyTok B OIBITHOM
u 22.9 cyTOK B KOHTPOJIBHOM BapHaHTax; camubl — 19.0 cyTox
u 23.2 CyTOK, COOTBETCTBEHHO. IIpeoBUIIO3UIIMOHHBIN MepHu-
07l y caMOK B 000MX BapHaHTaX OBl OJJMHAKOBBIM U COCTABHUII

qyTh Oojee 4 cyTok. Bec kak caMIIOB, Tak ¥ CAMOK HE 3aBUCEI
ot tuna kopma. Camku Becwid B cpeaHeM 1.16 u 1.22 mr B
onbITe U KOHTpoJie, caMubl — 0.86 1 0.84 Mr, COOTBETCTBEHHO
(Tabmn. 2). B To ke BpeMsi, IPOSBUIIACH TEHAEHIMS K CHIKE-
HUIO TUIOJJOBUTOCTH CaMOK M. pygmaeus Ipy MUTaHUK Ha STi-
nax myxu (22.8 HuMQb1/caMKy), 110 CPAaBHEHUIO C SHLIAMH CH-
torporu (31.8 HuM{d/caMKy), OIHAKO ITU Pa3IHUUs HE ObUTH
craTucTuuecku qoctoBepHbIMU (p = 0.068) (Tabim.2).

B muteparype B Hacrosmiee BpeMs Mall0 HCCIIEIOBa-
HUUA OTHOCHUTEJIBHO KOPMJIEHMS SIHLAMHM 3€JI€HOH MSICHOM
Myxu L. sericata Kakux-IMOO XUIIHBIX HAaceKOMBIX. llpu
MIUTAHUM STHIAMK L. sericata caMK{ M CaMIlbl XUITHOTO KIIO-
na O. majusculus (Reuter) >kuiam IoJbIIE TIO CPABHECHUIO
CO CTaHJApTHBIM KOPMOM — siIlaMu JOMOBOU Myxu Musca
domestica L. (Mopo3, 2010), a cpeaHecyTo4Has IUIOAOBHU-
TOCTh W IIOAOBUTOCTH 32 XHM3Hb CAMOK XHITHOTO Kioma O.
laevigatus OBUTN 3HAYNTENHFHO OOJBINE TIPH MUTAHUA SHIIAMH
L. sericata, yem nipu nutaHuu siimamu S. cerealella. Takum
o0pazom, siiilia 3eJIeHOH MSCHOM MyXH, B IIEJIOM, KaKk M B Ha-
1IeM ciiydae, pH KOPMJICHHUH XHUIIHUKOB pona Orius oka3za-
Jich OmaronpusTHEIM KopmoM. [IpencraBurenei pona Orius
KOPMWJIM M SAI[AMU JIPYTUX BUIOB MyX. Hampumep, amst nByx
BunoB O. thripoborus (Hesse) u O. naivashae (Poppius)

Taéauua 1. [IpomomKUTETBHOCTD Pa3BUTHA HUM( ¥ OIS BBIISAIINX UMAro XUIIHUKa Macrolophus pygmaeus
NpY MUTaHUM Ha siinax Lucilia sericata v Sitotroga cerealella

KomnnuectBo [IponomKUTENbHOCTD PA3BUTHS, AHU Hons
Tum xopma | ocobeit B aKc- . . . . . Bech neprion | BBILEIIINX
1-ii Bo3pacT | 2-if Bo3pacT | 3-it Bo3pacT | 4-if Bo3pact | 5-if Bo3pact
MEPUMEHTE pasBUTHSA HMMaro
S. cerealella 62 4.5+0.18 2.9+0.09 2.940.08 3.1+0.12 4.6+0.13 17.9+0.22 0.90+0.019
L.sericata | . 56 395002 1 312013 | 274007 | 3.340.11 ) 4.5£0.12 | 17.420.15 | 0.84+0.034
P 0.082 0.829 0.397 0.970 0.284 0.166 0.211

Pazmuumit IIpyu NOMapHOM CPpaBHCHUU PAHKMPOBAHHBLIX JJAHHBIX B CTOJ'I6HaX HC 06Hapy>KeH0

(o Kpureputo Cteronenra) (p>0.05).

Table 1. Duration of nymph development and quote of emerged adults of the predator Macrolophus pygmaeus
fed on eggs of Lucilia sericata and Sitotroga cerealella

Number of Duration of development, days Quote of
Feedtype | sp ecimens 1 1t instar 2" instar 3" instar 4™ instar Sthinstar | Whole period emerged
experiment adults
S. cerealella 62 4.5+0.18 2.9+0.09 2.9+0.08 3.1+0.12 4.6+0.13 17.9+0.22 0.90+0.019
L sericata | .. 36| 32002 1 312013 272007 133001 0 43012 1 174£0.15 1.0.84£0.034
P 0.082 0.829 0.397 0.970 0.284 0.166 0.211

Paired comparison of ranked data within columns showed no statistically significant differences according to t-test (p>0.05).
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Tabauna 2. [Tokazarenu >KU3HEHHOTO IIUKJIa Ha CTaIMM UMaro XMuIHoro kiomna Macrolophus pygmaeus
TIpY IWTaHUU Ha ainax Lucilia sericata v Sitotroga cerealella

[IpeoBumno3unu-
IIponomKuTeNnbHOCTD KU3HU UMAro . IInonoBurocTsh Bec umaro
OHHBIH TEPUOT
Tumn xopma Jons camox
CaMK1 CcaMIIpl N — N — CaMK1 CcaMIIbl
N ‘ JHn N ‘ JTHU N ‘ M N ‘ MIr
S. cerealella | 32 | 22.942.49 |27 | 23.243.42 | 0.51+£0.065 | 26 | 4.2+0.58 |32 | 31.8+5.24 | 32| 1.22+0.03 | 30 | 0.84+0.03
Losericata | 23| 1956199 |27 | 19.0:2.34 | 04320073 | 16| 43066 | 23| 22244553 |23 | 1162004 | 31| 0.86:0.04
P 0.072 0.317 0.445 0.072 0.068 0.133 0.685
N = uncno ocobeil B IKCIEPUMEHTE;
pas3IMYMii Y MOMAPHOM CPABHCHHU PAaHXUPOBAHHBIX JaHHBIX B CTOJIOIAX HE OOHAPYKCHO
(o Kputepuro Cteronenta) (p>0.05);
* IJIOJJOBUTOCTh YUUTHIBAJIH IO BBHIIICANINM HUM(aM MEPBOTO BO3paCTa.
Table 2. Life cycle parameters of adult predatory bug Macrolophus pygmaeus
fed on eggs of Lucilia sericata and Sitotroga cerealella
Adult longevity Preov1p9s1t10na1 Fertility Adult weight
Quote period
Feed type
females males of females N davs N | nvmphs* females males
N ‘ days N ‘ days o yip N ‘ mg N ‘ mg
S. cerealella | 32 | 22.942.49 |27 | 23.243.42 | 0.51+0.065 | 26 | 4.2+0.58 | 32 | 31.8+5.24 |32 | 1.2240.03 | 30 | 0.84+0.03
Losericata | 23| 1955199 | 27| 19.0:234 | 04320073 | 16| 432066 |23 | 2226453 |23 | 1162004 | 31| 0.8620.04
P 0.072 0.317 0.445 0.072 0.068 0.133 0.685

N = number of specimens in experiment;

Paired comparison of ranked data within columns showed no statistically significant differences according to t-test (p>0.05);

* fertility estimated as number of emerged first instar nymphs.

MUTaHWE sAUNaMu cpennzeMHOMopckoit myxu C. capitata
uMeno pasHblit 3¢ dexr. Tak, MI0J0BUTOCTD 3a )KU3Hb IS Ca-
Mok O. thripoborus Tipy MUTaHUM SHIAMH CPEIU3EMHOMOP-
CKOM MyXHM HE OTJIMYaJIach OT TAKOBOW MPU MUTAHUU STHLIAMHU
E. kuehniella, a nnst O. naivashae 6pu1a Hrxe Ha 50 mporeH-
TOB. ABTODSHI B I1eJIoM onieHwH stiinia C. capitata KaK TIpUTOJI-
HBI€ WJI HEMHOTO XY/IIINE 110 MUTATeIbHOCTH B CPAaBHEHUH C
siiuamu E. kuehniella (Bonte et al., 2017).

Ocobeit M. pygmaeus nipu KOpMIICHUM sTAIaMu L. sericata
MBI COJIEpKaIN MHIUBUAYAIBHO, IOATOMY HE OBUI YUTCH KaH-
HUOAJIN3M, KOTOPBI IMEET MECTO OBITh IPH MACCOBOM COJIEP-
JKaHWUH KIJIOTIOB Ha HeOnaronpusTHOM BHIe kopma (Bonte et
al., 2017; Pazyuk 2023). OgHako, HEKOTOPBIE HCCIIEAOBATE-
JIM TIPUILIA K BBIBOLY O TOM, YTO KaHHUOAIN3M OOBIYHO HE
SIBIISIETCSI CEPBE3HBIM NPEMSATCTBUEM JJISI MAaCCOBOTO KYJIBTH-
BUPOBaHUA XHUIIHBIX ITOJYKECTKOKPBUILIX ITPU JOCTYIMHOCTH
nuny, Biard 1 ykpeitust (De Clercq et al., 2023).

Harmre nccenemoBanme mokasano, 4To SiIla 3eJIeHON MICHOM

MyXH, KaK W IUCTHl padkoB Artemia spp. (Pazyuk, Reznik,
2023), MOXHO PEKOMEHJIOBATh JUIsl YACTUYHON 3aMEHBbI SUI]
YeUIyeKpBUIbIX Ha ONpPEAETIeHHBIX ATallax MacCOBOTO IPOM3-
BojicTBa. TakuM 00pa3oM, CTOMMOCTh TIPOU3BOJCTBA SHTOMO-
(bara MOXeT OBITh CHHIKEHA, TaK KaK XUIIHbIE HACEKOMbBIE MO-
T'yT OBITh IIPOU3BENICHBI HA AJIFTEPHATUBHOM, OoJiee JIeTIeBOM
xopme (De Clercq et al., 2023). Kpome Toro, mpu KyITbTHBHPO-
BaHMHU XHMIIHBIX KJIONIOB, KaK [I0Ka3aHO Ha npumMepax Podisus
maculiventris (Say) u Perillus bioculatus (Fabricius), B psmy
MOKOJICHHI BO3MOYXKHA aJIaNTallysl K allbTEPHATUBHOMY KOPMY,
Be/lylas K yIy4IICHUIO KOJIMUECTBEHHBIX MOKa3arelieil SHTO-
Modaros (De Clercq et al., 2023). [IpoBepke 3Toii THITIOTE3HI B
OTHOIIEHHH MaccOBOTO pasBeneHusi M. pygmaeus OyayT 1mo-
CBSIILICHBI HAIlIK Oy/TyIIle NCCIIET0BAHMS.

B nenoM, ucnonb3oBanue sui L. sericata xak mOO0YHO-
ro MpPOJYKTa MacCOBOTO MPOHM3BOJICTBA MOXET 3HAYUTEIbHO
CHM3MTH 3aTpaThl Ha KOPMJICHHE SHTOMOGaroB. Tem He MeHee,
3TOT BONPOC TpeOyeT AanbHEHIIero NeTaabHOTO U3y YeHHUS.
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Short communication

EVALUATION OF LUCILIA SERICATA (DIPTERA, CALLIPHORIDAE) EGGS AS A FOOD
FOR THE PREDATORY BUG MACROLOPHUS PYGMAEUS (HETEROPTERA, MIRIDAE)

D.P. Kanaykin, [.M. Pazyuk*, A.P. Nesin, Y.S. Tokarev
All-Russian Institute of Plant Protection, St. Petersburg, Russia

*corresponding author, e-mail: ipazyuk(@gmail.com

Under laboratory conditions, life cycle parameters of the predatory bug Macrolophus pygmaeus were compared when
fed with an alternative (eggs of the common green bottle fly Lucilia sericata) and the standard feed (eggs of the Angoumois
grain moth Sitotroga cerealella). Bugs were kept individually to prevent mortality due to the cannibalism. The nymphal
development, the survival rate of adults, the lifespan of males and females, their weight and the proportion of females in
the culture fed with the alternative feed didn’t differ from those obtained using the standard feed. The difference of female
fertility between the experimental and standard variants were not statistically significant as well. In general, the fly eggs
could be considered a suitable feed for the predatory bug M. pygmaeus and recommended for partial substitution of the

lepidopteran insect eggs.
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REARING OF THE BEET WEBWORM LOXOSTEGE STICTICALIS (LEPIDOPTERA:
CRAMBIDAE) UNDER LABORATORY CONDITIONS USING AN ARTIFICIAL DIET
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The beet webworm Loxostege sticticalis is an economically important polyphagous pest causing serious damage to
many agricultural crops. The work is devoted to the development of the methodology of propagation of beet webworm
on an artificial diet. The peculiarities of the beet webworm maintenance at all stages of development are described. The
weight of L. sticticalis pupae obtained from the larvae fed on natural feed (leaves of the burdock Arctium lappa) and
artificial diet was compared. The results showed that there were no decrease in pupal weight after transferring insects to
the artificial diet and maintenance for 50 generations. This indicates a sufficient accumulation of reserve substances during
larval feeding with the diet. We have developed the method of continuous rearing the beet webworm on artificial diet,
which allows continuously obtaining insects in laboratory conditions.
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Introduction

The beet webworm Loxostege sticticalis L. (Lepidoptera:
Crambidae) is considered one of the most dangerous pests
throughout Eurasia, including northern China and the steppe
zones of European and Asian parts of Russia, due to its high
damage rate, wide polyphagia and migration patterns. It causes
serious damage to such crops as sugar beet, soybean, alfalfa,
sunflower, corn and cereals. To date, more than 50 families
and more than 300 species of plants damaged by larvae of L.
sticticalis have been registered (Xiang et al., 2013; Malysh et
al., 2020).

The migration distances of L. sticticalis adults can reach
several hundred kilometers, with long-distance flights in the
continental system of atmospheric fronts being a characteristic
feature (Melnichenko, 1936; Makarova, Doronina, 1994).

The beet webworm is a host for parasites, predators and
pathogens that can contribute significantly to the regulation of
its population. However, examination of the interactions of the
beet webworm with its natural enemies requires continuous
maintenance of this pest throughout the year, rather than
studying it only during periods of mass reproduction, as is

currently done. In addition, working with the beet webworm
is further complicated by long periods of population decline,
when the insect can hardly be found in the wild.

An important feature in laboratory rearing of the beet
webworm is the ability to synchronize the development
of larvae with high precision (within 1-2 h), which is very
important for the study of physiological and biochemical
parameters. This makes it a very convenient laboratory
model for physiological, biochemical, microbiological and
toxicological studies.

To date, there are very few works describing the
maintenance of the beet webworm in laboratory conditions on
artificial diet (Kagar et al., 2023). In addition, this artificial
diet is mainly composed of forage plant (Wu et al., 2012),
which certainly makes it difficult to reproduce. Therefore,
the aim of the present work is to develop a methodology for
year-round maintenance of the beet webworm L. sticticalis on
artificial diet consisting of available ingredients and to obtain
a permanent laboratory insect line.

Materials and Methods

The laboratory line of the beet webworm L. sticticalis
originated from 30 moths caught in the vicinities of the city
of Krasnoyarsk in August 2021. The moths were kept at 26 °C
and a long-day photoperiod (18:6 h) in 500 ml glass jars.
For efficient collection of the eggs, the bottom and walls of
the jars were lined with paper and covered with gauze. The
moths were fed with 15 % honey syrup, which was abundantly
applied to cotton balls, placed inside the jars. The cotton balls
were replaced daily with fresh ones. Paper sheets with laid
eggs (Fig. 1A) were collected every second day and placed
in glass Petri dishes (11 cm in diameter) with a cotton ball

moistened with distilled water to maintain a sufficient level of
humidity (at least 60 %). Petri dishes with eggs were placed in
a thermostat at 26 °C. Larvae began to hatch 2 days after egg
laying.

Immediately after hatching, a portion (1.5 g) of the artificial
diet (see below) was placed into the Petri dish. The feed was
provided in the form of a stripe, placed along the inner edge
of the Petri dish to cover about 1/6 of its circumference. The
feed was replaced every second day. Up to 200 first-second
instars were kept per Petri dish. After larvae molted to the third
instar, the diet was placed in the center of the inner side of the
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Figure 1. The eggs (A), first (B), third (C), and fifth (D) instar larvae of beet webworm Loxostege sticticalis reared under

laboratory conditions on artificial diet

Pucynok 1. fifna (A) u rycenunst nepsoro (B), Tperbero (C) u nsitoro (D) Bo3pacToB JiyroBoro MoThuibka Loxostege
sticticalis Ipy BBIPAIIUBAHUY B JTJAOOPATOPHBIX YCIOBHIX HAa UCKYCCTBCHHOM MUTATEIILHON Cpeie

Petri dish lid; and the number of larvae was reduced as not to
exceed 100 individuals per dish. Fourth instars were kept at
the density of 20 individuals per dish. After molting to the fifth
instar, larvae were placed in 500 mL glass jars in groups of 50
to complete larval feeding and proceed to pupation. A portion
of diet (7-10 g) was placed on the inner surface of the jar
walls. Alternatively, fresh leaves of the burdock Arctium lappa
were provided as feed throughout the larval development.
Finely shredded paper (80 g/cm?) was used as the substrate for
pupation. The jars were capped with lids possessing fine metal
mesh inserts for ventilation.

The artificial diet was developed based on methodology
proposed for the European corn borer Ostrinia nubilalis
(Frolov et al., 2019) and the cotton moth Spodoptera littoralis
(Sayed et al., 2021). The composition of artificial diet was
modified with the replacement of some ingredients, and the
resulting formulation was tested on a laboratory population of
beet webworm during three years of continuous maintenance.
The major nutritive components of the diet were the yeast
powder, soy flour, wheat bran, and corn meal, supplemented
with agar for solidification. Other essential additives included
alpha-tocopherol in sunflower oil and ascorbic acid. Benzoic
acid served as a preservative (Table 1).

To prepare the ready-to-use diet, the agar was thoroughly
mixed with distilled water melt on an electric stove, benzoic
acid added, and brought to a boil. Then the mixture was cooled
to 70-75°C and thoroughly mixed with the dry nutritive
components. Ascorbic acid was dissolved in 5 ml of distilled
water, while alpha-tocopherol was added to sunflower oil.
These ingredients were added to the main mixture after it was
cooled to 50-55°C. The diet was finally mixed to prepare a
homogeneous mass, poured into Petri dishes for solidification
at room temperature, and stored in the refrigerator for no more
than 14 days.

Beet webworm pupae were kept in shredded paper at the
temperature of 26 °C until the moths emerged (about 14 days).
The latter were transferred to 500 mL glass jars in the groups
of 10, at the 1:1 sex ratio. After emerging, moths needed
additional nutrition, provided in the form 15% honey syrup.
Without feeding, the females remain sterile and males lose the
ability to copulate repeatedly (Knorr et al., 1997).

For weight measurements, the pupae from each
experimental group were collected and subdivided into males
and females to evaluate separately. The laboratory scales
Adventurer (Ohaus) were used to determine pupal weight. For
statistical analysis, Student’s t-test was exploited.
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Table 1. Composition of the artificial diet
utilized for feeding the beet webworm larvae

Tabnuna 1. CocTaB HCKYCCTBEHHON MUTATENBLHON CPENBL,
HCIONb3yeMOH Il KOPMIIEHHS TYCEHHUII JIyTOBOTO MOTBIIbKA

Ingredient Quantity HNurpeauenrt KoauyecTBo

Agar 38¢g Arap 3.8r
Brewer’s yeast powder 75¢g [MuBHBIC APOXOKHU (TTOPOIIIOK) 751
Soy flour 2l g CoeBas MyKka 21r
Wheat bran 85¢g [MennvHbIe OTPYOH 85r
Corn meal 15¢g Kykypy3Has kpymna I5r
Sunflower oil I mL [MoxconneuHoe Macio 1 mn
Alpha-tocopherol Ansda-Toxkodepor

(a(i)ded to t}f)e oil) 20 L. (Z[O6(£BJ'ISIGTC($1[) BpMaCJ'IO) 20 mn
Ascorbic acid 13¢g AckopOuHOBas KUCIIOTa 13r
Benzoic acid 0.75¢g Benzoitnas kucnora 0.75T
Distilled water 220 mL JuctuimupoBaHHas Bojia 220 ma

Results and Discussion

The pupal weight is known to be the key parameter, as its
value is determined by the “quality of life” throughout the
larval stage, the amount of reserve substances accumulated
in the fat body during larval development (Alekseev, 2000).
The pupal weight plays an important role in the induction of
diapause, which is an important adaptation that allows insects
to avoid unfavorable environmental conditions (Liu et al.,
2010). Thus, it can serve as an integral indicator of insect
fitness and premature developmental success.

We compared weight of the beet webworm pupae reared
on artificial vs natural feed. In females, the values were nearly
the same, reaching 324+4.3 mg in the case of burdock leaves
(number of examined pupae N=37) and 354+4.1 mg in the case
of artificial diet (N=21). As for males, the pupae weighted
26.84+5.0 mg (n=37) and 33.64+3.2 mg (n=21), in the cases of
leaves and diet, respectively (Fig. 2). And though there was a
tendency of slightly higher values of pupal weight in insects
reared on artificial diet, these differences were not statistically
significant. Obviously, a sufficient amount of reserve
substances was accumulated during larval development on
both types of feed.

The beet webworm is polyphagous and can feed on a rather
broad range of forage plants both in nature and laboratory.
According to our observations, the burdock is among the
preferred plant species. Its leaves are relatively thick, stay
fresh after being cut for several days and can be stored in a
refrigerator. During the vegetation season, it served as the
forage plant to rear hordes of beet webworm larvae without
loss of fitness over generations. It was therefore used as a

handy model of the forage plant when artificial diet came into
play. Interestingly, the pupal weight was not decreased after
rearing insects on artificial diet for 50 generations. Therefore,
all the necessary pre-requisites have been met to found and
maintain the permanent laboratory culture of the pest.
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Figure 2. Pupal weight of the beet webworm Loxostege
sticticalis reared on the burdock leaves vs artificial diet.
Mean value + confidence interval

PucyHnok 2. Bec KyKoJ0K JIyroBoro MoTsuibka Loxostege
sticticalis, BBIPAIIEHHOTO Ha JINCTBSIX JIOMyXa I
Ha MCKyCCTBEHHOM nutareibHoit cpene (UIIC).
CpenHuie 3HaueHUs + JOBEPUTEIbHBIN HHTEPBa

Conclusion

Based on the obtained results, we can judge that the
designed artificial diet is a worthy substitute for the natural
feed and allows year-round maintenance of the beet webworm

L. sticticalis in laboratory conditions. A stable laboratory line

(50 generations) is obtained.
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Kpamxkoe cooouenue

KVJIbTUBUPOBAHMUE JIYI'OBOI'O MOTBIJIBKA LOXOSTEGE STICTICALIS
(LEPIDOPTERA: CRAMBIDAE) B JIABOPATOPHbBIX YCJIIOBUAX
C UCTIOJIL30OBAHUEM UCKYCCTBEHHOU ITUTATEJIbHOM CPEJIbI
E.A. UeptroBa'*, A.A. Anekcee!?

'Hnemumym Cucmemamuxu u Oxonozuu Kueommuwix, Hosocubupck
Uncmumym Xumuueckoi Kunemuxu u Topenust um. B.B. Boesodckozo, Hosocubupck
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JlyroBoii MoTbUICK Loxostege sticticalis — YKOHOMUYCCKH BaXKHBIN BPEAUTEIb, O (Ar, HAHOCAIINN CEPhE3HBIH yIepo
MHOTHM CEJIbCKOXO3HCTBCHHBIM KyJIbTypaM. PaboTa mocBsieHa pa3pa0OTKe METOAMKH KYJITHBUPOBAHHS JIYTOBOTO
MOTBUIbKA HA UCKYCCTBEHHOM MUTATENBbHOM cpenie. OMUcaHbl TOHKOCTH Pa3BeICHUs TyTOBOrO MOThLIIbKA HA BCEX CTATUSIX
pa3BuTHsl. [IpoBeJIcHO CpaBHEHHUE Beca KYKOJIOK JIyTOBOTO MOTBUTBKA, BHIPAIIICHHOTO HAa €CTECTBEHHOM (JIUCThBS JIOMyXa
Arctium lappa) M MCKyCCTBEHHOM KOpMe. Pe3ynbTraThl MOKa3aau OTCYTCTBHE CHIDKCHHS BeCa KYKOJIOK IIPH MEPEBOJE
HACCKOMBIX HA UCKYCCTBCHHYIO MHUTATCIBHYIO CPEAY U BBIpAIIUBAHUMN B TeucHHE 50 MOKOJCHUMN, YTO CBUCTEIBCTBYET O
JTIOCTATOYHOM HAKOTIJICHUH PE3CPBHBIX BEIICCTB MTPU ITUTAHUK T'YCCHHUIL. TakuM 00pa3oMm, pa3paboTaH MEeTOJ1 TabOpaTOPHOTO
KyJbTUBUPOBAHHUS JIyTOBOTO MOTBUIbKA HAa MCKYCCTBEHHOW MUTATEIBHOM Cpejie M CO3JaHa MOCTOSHHAS JIaOOpaTopHast
KyJBTYpa, 4TO MO3BOJISIET KPYIIIOTOAMYHO TOJTyYaTh HACCKOMBIX JIJISI HCCIIECAOBATEIbCKHX IICTICH.

KoaioueBbie ci1oBa: INOCTOSHHAS KyJbTYpa, JIAOOpaTOpHOE COAEp)KaHWE, ANBTEPHATUBHBIM KOPM, YeIIyeKphUIbIe
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