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Ilonnomexcmoswiii 0030p
ACCOIIMMPOBAHHBIE C A YUMEHEM MUKPOMMIIETHI
1 X 3HAUUMOCTD KAK BO3BYJIUTEJIEN BOJIE3HE B POCCUH

®.b. N'anuno6an*, E.B. [loayskroBa, S1.B. Jlykbanen, T.1O. I'arkaesa, M.M. ['om:kuna

Bcepoccutickuii nayuno-ucciedoeamenvcxkui uncmumym 3awumol pacmenuti, Cankm-Ilemepoype
* omeemcmeenHblll 30 nepenucky, e-mail: fgannibal@vizr.spb.ru

HecmoTpst Ha oueHb OONbIIOE BHUMAHUE, KOTOPOE YAeIIeTcs U3y4eHHIO OONe3Hel sSYMEeHs, B JIUTEpaType HepeaKo
BCTPEYAIOTCS HETOYHOCTH B HA3BaHMAX 3a00JIeBaHMM, HMX IPAaKTHYECKOW 3HAYMMOCTH, a TaKXXe HEKOPPEKTHOE
UCIIOJIb30BaHNE HAYYHBIX HA3BaHWI BHOB-BO30yAUTEIeH. DTO MIPUBOAMT K IyTaHUIIE U MIOTEPE TOUHOCTH MyOIHKyEeMOH
nHdopmanuu o GpUTOCaHUTAPHOM cuTyaluu. [laHHbIi 0030p MPOIOIIKAET CEPHI0, HAYaTyIo IMyOIMKalne, ITOCBSIEHHON
Oosie3HsiM miueHHIBl. B Hacrosimeil pabore coOpaHa M CTPYKTypupoBaHa HMH(OpManus 00 OCHOBHBIX 3a00JIEBaHUIX
STYMEHS M BBI3BIBAIOLIMX MX MATOTCHHBIX Iprbax, a Takke 0 TeX rpudax, KOTOpble MOTYT MPEICTABIATh OTEHIHAIBHYIO
yrpogy. [IpuBenén coBpeMeHHbII TAKCOHOMUYECKHUI CTaTyC BUIOB I'PHOOB M TPHOONONOOHBIX OPraHU3MOB, CBSI3aHHBIX
C pa3NMYHBIMH OpraHaMH SIUMEHs, Kparko OXapaKTepH30BaHA LIMPOTa MX PACIPOCTPAHEHUs] W CTENEHb BIHMSIHUS Ha
ypoxail. MUKpOMHUIIETHI ObLIM pa3/iesieHbl Ha JIBe IPYIIBI B COOTBETCTBUH C UX (PUTOCAHHUTApHBIM 3HaueHHeM. [lepBas
rpyIIia rnpeacraBlieHa rpudaMu, UMEIOIMMH, HECOMHEHHO, OOJIBIIOE 3HaYeHHE B KadecTBe Bo3OyauTeneit 29 Oonesnei
symeHs. Bropylo rpynmy coctaBuiiu rpu0bl, Bbi3biBaonue 20 HE3HAUMTENBHBIX U MaJIOW3y4YEeHHBIX 3a00JIEBaHUM C
HEMOATBEPKAEHHOM BpeIOHOCHOCTHIO. IIpencTaBieHust 0 TOM, MOTYT JIM 3T TpUObl NPUYMHHUTBH BPEJ, OCTAIOTCS BO
MHOTHX CIIy4Yasx HPOTHBOPEUMBBIMU, M MMEIONIMECs AaHHbBIE, M0-BHIMMOMY, HY)KJAalOTCsl B IOATBEpXKAeHUU. JlaHHBIN
cBO/I MH(OpPMALUK MOXKET OBITh MCIOJIB30BaH B Ka4e€CTBE CHPABOYHHKA JIsi 00J€e TOUHOIO W KOPPEKTHOTO OMHCAHUS
¢urocanuTapHol cutyanuu. Taxke OH MOMOXET B OyIyIIEM C MCHOJIB30BaHHEM MOJIEKYJISIPHBIX METOIOB IPOBOAUTH
OoJiee HalleIeHHbBIE UCCIIEIOBAHUS JUIsl YTOUHEHUS] TAKCOHOMHH M apealioB rpHOOB, aCCOMUPOBAHHBIX C SYMEHEM, H IS

NOJTyueHHus 00JIee IeTaJbHBIX JaHHBIX O BPEJAOHOCHOCTHU 00JI€3HEH ITOH KyJIBTYpHI.

Kaiouesnie ciioBa: Hordeum, BpeloHOCHOCTB, paclpOCTpaHEHNE, TAKCOHOMUS, TPHOBI

Hocmynuna 6 pedakyuro.: 20.09.2023

Sumens (Hordeum spp.) — KyJIbTypa, BO3/ieJIbIBaeMast 1od-
TH BO BcéM Mmupe. Kpome ynorpeOieHus 3epHa Ha MUIIEBbIE
W KOPMOBBIE LIeJIM, STYMEHb, KaK M3BECTHO, aKTHBHO HCIIOJIb-
3yeTcst JiIsl IPOM3BOACTBA coyiona u nuBa. Cpenu OonesHer
sYMEHs HanboJiee BaKHOE MECTO 3aHUMAIOT rpUOHBIE HH(EK-
LM, KOTOpbIE AOMHUHHPYIOT KaK II0 BHJOBOMY pa3HOOOpa-
3110 BO30OYIUTENEH, TaK M 110 4acTOTE BCTPEYaEMOCTH U MO
BEJIMUMHE SIKOHOMUYECKOTo ymepoba. Bo Bcem mupe onucaHo,
mo kpaiiHei mepe, 60 BUIOB rpuOOB U rpUOOMOAOOHBIX Op-
TaHU3MOB, KOTOPBIE CBSI3BIBAIOT C OOJIE3HSMH TOH KYJIBTYDBIL.
Kak u B ciy4ae ¢ ApyruMH pacTeHUsIMHU, YaCcTh 9THX OpTaHH3-
MOB IIPE/ICTAaBJICHA arpecCHMBHBIMHU I1aTOTEHAMH, 3apa)KEHHE
KOTOPBIMH BEIIET K CHIDKCHHUIO YpPOXKas M YXyALIEHUIO €ro
kayectBa. Jlpyras rpynmna — SHAO(GHUTHBIE MHKPOOPIaHH3-
MBI, KOTOpble OOBIYHO Pa3BUBAIOTCS BO BHYTPEHHHMX TKaHSX
pacTeHnii OECCHMIITOMHO M HE BBI3BIBAIOT IATOJIOTHYECKHUE
W3MEHEHHS B YCIOBHSAX, ONTHUMAJIBHBIX JUISl pOCTa PACTEHHM.
Takxe Ha STYMEHE MOXXHO OOHAPYXHUThH OOJIBILIOE KOJIUYECTBO
BUJIOB C CallpOTPO(GHBIM TUIIOM IIMUTAHHUsI, KOTOPBIE TOPAXKAIOT
ocna0lieHHbIE PACTEHMs WIM Pa3BHUBAIOTCS HA UX OTMEPIINX
yacTsax. Hanbonee BeposSTHO NMPUCYTCTBUE carpoTpodoB Ha
pacTeHusIX, MOCTPaAaBIIMX OT HEOJIAroNpHATHOIO BO3AEH-
CTBHSI Pa3IMYHBIX a0MOTHYECKUX U OMOTHYECKUX (haKTOPOB.
B cBsi3u ¢ 3THM, UX YHCIIEHHOCTh B COCTaBe I'PHOHBIX CO00-
IIECTB BO3PACTaeT K KOHILy BEreTallMOHHOTO CEe30Ha, KOraa
OHU MOTYT OKa3aThCsl JOMUHHPYIOIIEH Ipynmoil. Yke nocie

Hpunama k newamu: 30.11.2023

3aBEpIICHHs CE30HAa BEreTalUH CcarnpoTpodbl TAKKE MOTYT
HaHOCHUThH CYLIECTBEHHBIH Bpes Onaromapsi CloCOOHOCTH K
Pa3MHOXKEHHIO Ha COOpPaHHOM Ypoykae 3epHa IpHU XpPaHEHHH,
YTO BBI3BIBAET €TI0 MOPYY, 00YCIIaBINBAIOLIYIO 3HAYUTEIIbHBIN
SKOHOMHUYecKuil yiep6. B nanHo# pabore yneneno Oosnblie
BHUMaHHs TeM rpru0am, KOTOpbIE POHUKAIOT B CEMEHa ellé B
TIOJIEBBIX YCIIOBUSIX J10 YOOPKHU ypoXKasi.

Kaxk B cnyuae ¢ nenuneit (I'anauban u np., 2022), mac-
COBOE TPOU3BOACTBO STYMEHS B PA3JIMYHBIX IO ITOTOJHO-KIIH-
MaTUYEeCKUM YCIOBUSAM M COCTaBy NOYB pernoHax Poccuu
crocoOcTByeT (YOPMHUPOBAHUIO OOJBIIOTO Pa3HOOOPA3Us MHU-
KOOMOTBI, CBSI3aHHOU C JaHHOI 3epHOBOH KynbTypoi (AdOHHH
u 1p., 2008). KosnebaHus moroas! U JOJITOBpEMEHHBIE TIPOLIEC-
CBbl MI3MEHEHHSI KJIMMaTa CIIOCOOHBI BIHSTH Ha apeaJibl BUJIOB
rpuOOB, BBI3bIBAs, ITPEXKIE BCETO, X PACHIPOCTPaHEHUE HA HO-
BbIE TEPPUTOPUH. TakxKe ¢ MEHSIOIMINMHUCS TPUPOAHO-KINMa-
TUYECKUMH YCIIOBUSIMH MOXKET MEHSTHCS U 3HAYUMOCTb OIIpe-
JeNeHHbIX BUoB maroreHoB (Jlesutun, 2012). Kpome Toro
MIOCTOSIHHO BEIYTCSI MCCIE0OBaHUs, HAalPaBIEHHbIE Ha YTOU-
HEHHE CHUCTEMaTHKH I'pHUOOB, M IPOBOIUTCS COOTBETCTBYIO-
1asi KOPPEeKIKsl UX HOMEHKIarypbl. [loatomy nHdopmanus o
pasHoo0pa3u MUKOOMOTHI CEIbCKOXO3IHCTBEHHBIX KYIBTYP,
B YaCTHOCTH STYMEHSI, HY)KJIa€TCsI B PETyJIIPHOM OOHOBJICHUH.

[IpoBenenHslii HaMu aHaNM3 MMyONUKAUWE MO TPUOHBIM
OoJe3HsIM STYMEHSI B MHTEPHET-pecypcax, HayuHbIX M3JaHUsIX
U CIPaBOYHBIX Marepualiax MoKasal, YTo B Psie HCTOYHHKOB

© I'annuban ®@.b., [Tonyskrosa E.B., Jlykesuen 51.B., ['arkaesa T.1O., [omxuna M.M. CtaTbst OTKPBITOTO OCTYTIA,
nmyonukyemas Becepoccuiickum HHCTHTYTOM 3aiuThl pactenuii (Cankr-IlerepOypr) u pacpocTpaHseMas Ha yCIOBUSX
Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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BCTPEYAIOTCSl HETOUHOCTH B HA3BaHMAX 3a0OJEBaHUI U yKa-
3aHHSX IPAKTUYECKOH 3HAYMMOCTH BBISIBICHHBIX MUKPOMHIIE-
TOB, a TaK)Ke HEKOPPEKTHOE HCIIOJIb30BaHUE HAyYHBIX Ha3Ba-
HUH BHJOB-BO30yauTenel. B mureparype MOXXHO BCTpPETHTH
o0CyxieHHe MOHHMTOPHHTA M KOHTPOJSI OOJNE3HEH sSUMeHs,
KOTOpBIE Ha CaMOM JIeJie SIBIISIIOTCSI PEAKUME M (MIIH) HE NMe-
0T JIOKa3aHHOW BPEOHOCHOCTH. AKTyabHast HHpOpManus o
CHCTEeMaTHKe, paclpOCTPaHEeHUH ¥ BPEJOHOCHOCTH HE BCETAA
YUUTHIBAETCS HCCIEA0BATEISIMUA-(PUTONATOIOTAMH, YTO TIO-
POXIAeT IMyTaHHUILy W NPUBOAUT K MOTEpE HAYYHOH IIEHHOCTH
W TIPaKTUYECKOTO 3HA4YeHWs IyOnMKyeMor mHdopmanuu oo
STHOJOTUYECKNX areHTax M BhI3bIBAEMBIX MU 3a00JI€BaHUSX.

JlaHHBIN 0030p SBISETCS MPOJOJDKEHHEM PadOTHI, Halle-
JICHHOHM Ha aKTyaJM3alfio JaHHBIX M0 Pa3HOOOpPa3Hio MUKpPO-
MHIIETOB, CBSI3aHHBIX C OCHOBHBIMH CEIILCKOXO3HCTBEHHBIMA
KynbTypamu B Poccny, u Ha peBn3nio nHdopmanuu o6 ux 3Ha-
YHUMOCTH Kak Bo30Oymureneit 6onesneit. Ilepsast myOnmukaris
Obuta mocBsIIeHa TprudaM M rpuOONOJOOHBIM OpraHH3MaM,
BcTpevaronMcs Ha menune (lananban u ap., 2022).

Taxxe kak ¥ B Ipeablaymieil pabore, 31eck 0000IIEHBI
JTaHHBIE TIO0 OOJIE3HSAM SUMEHS, JOCTYIHBIE B POCCHICKHX H
3apyOeKHBIX HAYYHBIX HCTOYHMKAaX. [IpoBe/eHHBIN aHanm3
MO3BOJIMIT C(hOPMUPOBATH TepedeHb OOJIe3HEeH 3TOH 3epHO-
BOW KyJBTYPBI M Pa3[eiINTh NX Ha JIBE OCHOBHBIC KaTETOPHH.
[TepByto KaTeropHio COCTAaBHIN IKOHOMUYECKH 3HAaYNMBbIe 00-
ne3HH, pacripoctpanénnsie B Poccun n 3a pybesxom (Tabmu-
na 1). 3aboneBanus AaHHOM TPYNIBI MMEIOT, KaK IMPaBHIIO,
YETKO BBIPAKEHHBIE CHMITOMBI M BBI3BIBAIOT 3HAYHUTEIIHLHOE
CHIDKEHHE TPOAYKTUBHOCTH suMeHA. OHHM JETaNbHO H3Y-
Yalich B Pa3HBIX CTpaHax Ha MPOTSHKEHUHM MHOTHX JIET, YTO
CHoCcOOCTBOBANIO MOIYYCHHIO CYIIECTBEHHOTO Habopa cBesie-
HUHA TI0 Pa3iIMYHBIM HpoOJeMaM: OT METOAOB IHUAarHOCTHKU
1o crtoco0oB 60pe0BL. C MpyToil CTOPOHBI, HETIPEKpaIIatoIie-
€csl COBEPIICHCTBOBAHUE HAayYHBIX 3HAHWH CIIOCOOCTBOBAJIO
YTOYHEHHIO CUCTEMAaTHKH M M3MEHEHHIO HOMEHKJIATYpbl MHU-
KOJIOTHYECKUX 00BEKTOB. DTO 0OBSCHIET HEOOXOIUMOCTH ITy-
OnuKaIy coBpeMeHHOM HH(OpMaIiy 11 KOPPEKTHOH HIeH-
TU(QUKAIMHA QUTONATOTEHOB M, COOTBETCTBEHHO, OBBIIICHHIO
YCIICIIHOCTH TPOBOJMMBIX MEPOIPHUATHI MO 3alUTEe TUMEHS
ot OonesHei.

Ko Bropoii rpymnme Obun OTHECEHBI MaJION3y4eHHbIE 3200-
JIeBaHMsI, IMEIOIINE HU3KYIO WIIM HETIOATBEPKIEHHYIO BPEIO-
HocHOcTh (Tabnuia 2). MHOTHE U3 HUX BCTpEUYaroTcst KpaifHe
penxo. I'pynma Obuta paszeneHa Ha TPH YCIOBHBIE MOATPYII-
nsl. [lepBylo MOArpymiy cocTaBHIM OOJIE3HH, CBSI3aHHBIC C
canpoTpoHBIMU ¥ 3HAOQHUTHBIMH TPHOAMH, TPEICTABICH-
HBIMH B OCHOBHOM IIHPOKO PacHpOCTPaHEHHBIMH BUIAMH.
Takne 3a0oseBaHUsI OOBIYHO BBI3BIBAIOTCS TprOaMHu, CTaHO-
BSIIIIMMHUCS TIATOT€HAMH MCKIIIOYUTENIFHO B YCIOBHSIX, CHIIBHO
HEeOJIAarONpPUATHBIX /I pacTeHui. i 3amuThl SUMEHS OT
Gosie3Hel JaHHOTO THITAa HEOOXOIMMO COOITIONICHNE CTaHapT-
HBIX TIPaBHJI arpoOTEXHHKH M PErNIAaMEHTOB XpaHEHHs 3epHa.
Bo Bropyto moarpymmny ObUIH BKITIOYEHBI 3a00JI€BaHMs, aCCO-
IUUPOBAHHBIC C TPHOaMH, TTATOTCHHBIMH JUISI IPYTUX 371aKOB,
HO B OTJAENBHBIX CIIydasx OOHapy>KMBa€MBIMH M Ha STUMEHE.
Takne 3a0oseBaHNs] BO3HUKAIOT JIOKAJIbBHO U OYCHb PEIKO HE
COIIPOBOJKAAIOTCS 3HAYMMBIMH NTOTEPSIMH ypoxkasi. B ciemyro-
IIYI0, TPETHIO OATPYIITY BKIIOUHMIIN PEAKHE MaJION3yUYCHHBIE
3a00JIeBaHus, BPEIOHOCHOCTh KOTOPBIX HE MOJCYUTaHA U, TIO
BCEH BEPOATHOCTH, OHA HU3KA MJIM HUYTOXXHO MaJa.

Jnst ocHOBHBIX OOJI€3HEH, NMpeCTaBICHHBIX B Tpynme 1,
JaHa MH(GOPMAIHS O IMKUPOTE pacIpoCTpaHeHHs 3a00IeBaHIH
(JrokanpHOE, pEerHOHalbHOE, PACIpOCTPAaHEHHOE), YacTOTe
UX BO3HUKHOBEHHUS (peaKoe, Mepuoandeckoe [dnupuroTun B
OJTHOM PErnOHE BO3HHMKAIOT HECKOJBKO pa3 3a JieCATUIeTHE],
©KETO/IHOE) M BPEAOHOCHOCTH, OLIEHMBACMOH IO YpPOBHIO
TIOTEHIIMATILHBIX OTEPh yporkast (Hu3Kkast [He 6osee 10% mo-
Teps], cpemass [11-30%], Beicokas [0onee 30%]) mpu BO3-
HUKHOBEHUH 3MUQPUTOTHH. BpegoHOCHOCTE BO MHOTHX CITy-
Yasx yKazaHa B BUJIC JUaNa30Ha, Tak Kak e¢ IPOsIBICHNE e
TIPY OAMHAKOBOM Pa3BUTHH OOJIE3HU 3aBHCHUT OT LIEJIOTO Psa
(haKTOpOB pa3NUIHON MPUPOIBI: YCTOHYHUBOCTH COPTa, (PEHO-
(a3za pacTeHHH, arpecCUBHOCTh MECTHON TMOMYJISIIMS 11aTOTe-
Ha, TIOro/1a  T.JI.

B crarbe yka3aHbl akTyaJbHBIC (3aKOHHBIE) BU/IOBBIC Ha-
3BaHMs MHKPOOPTaHMW3MOB (€IMHCTBEHHOE HAa3BaHHE, COOT-
BETCTByIOIIeE MEXIyHapOTHOMY KOJEKCY HOMEHKJIATYPHBI
BOIIOPOCTICH, TPUOOB M PACTCHUI) M HEKOTOPBIC CHHOHUMEI,
KOTOpBIE BCTPEYAIOTCS B (DPUTONATOJIOIMYECKOH JITEparype,
HO yCTapesid M OT HCIIOIB30BAaHMS KOTOPBIX CJIEIyeT OTKa-
3arbesl. VckirodeHue cienaHo Ui OAHOTO M3 BO3OyAWTeNeH
PH30KTOHHO3HOM KOpHEBOH rHmim. CormacHoO HOMEHKIATyp-
HoH 6a3ze nmaHHBIX Mycobank (mycobank.org, nara mocere-
nust 18.09.2023) Ceratobasidium cornigerum siBIseTCs TpH-
OpPHUTETHBIM Ha3BaHueM, Toraa kak Ceratobasidium cereale
u Rhizoctonia cerealis CTOUT OTHOCUTH K €ro CHHOHHMMAaM.
Ham He mMOHATHO, Ha KakKMX MCCIENIOBAHMIX OazupyeTcs 3Ta
nHpopmanus. COOTBETCTBYIONINX TaKCOHOMHUYECKHX pPadoT,
MIPOBEAEHHBIX B MOCIIEAHUE ACCATD JICT, HAM OOHApYXUTh HE
yaanocs. CornacHo myOmukarun @. OOepBUHKIIEpa C COaB-
topamu (Oberwinkler et al., 2013) — mrrammst C. cornigerum
u C. cereale IMEIOT HACTOJIBKO CYIIECTBEHHBIC PAa3IHUUs O
MOJIEKYJIAPHBIM MapKépaM, 4TO UX OTHECEHHE K pa3HbIM BH-
JaM He BbI3bIBaeT comMHeHHH. [Ipn TOM ecnm ¢uaoreHeTu-
yeckn Ommskue poxawl Ceratobasidium m Rhizoctonia Oymyt
00BbEIMHEHBI, TO MIPUOPUTETHBIM OKAXETCSI POJOBOW SMHTET
Rhizoctonia (bonnapuesa, 3murposuy, 2021).

JlaHHbI aHaIN3, K COXKAIECHHIO, OCIIOXKHSICTCS OrpaHNICH-
HBIM KOJIMYECTBOM HAYYHBIX Pa0OT, B KOTOPBIX OIYOINKOBAaHBI
pe3yabTaThl COBPEMEHHBIX MHKOJIOTHYECKUX HCCIET0BAHUH
BHIOBOTO COCTaBa MHKPOOPTaHM3MOB SYMEHS B Pa3HBIX pe-
ruoHax Poccum, a Taxke MPOTHBOPEUYNBOCTBHIO PE3YIBTaTOB
OILIEHKH MX BpenoHOCHOCTH. O030p HE MOXKET MPEeTEeH10BaTh
Ha MOJHBII O0XBAT POCCUICKOM M MHOCTPAHHOU JUTEPATYpPhI
10 JaHHOW TeMe. B HEM mponuTHpoBaHO MHHHMAIBHOE KO-
JIMYEeCTBO paboOT, KOTOPOE MBI TIOCUYUTAIH JOCTATOUHBIM JUIS
TIOATBEPKICHNSI OCHOBHOM HMH(OpPMAIMM O pacHpocTpaHe-
HUM ¥ TPAKTUYECKOM 3HAYEHUH acCOLMMPOBAHHBIX C SUME-
HEM MuKpomueToB. OOmen3BecTHbIE (DAKTHl CCHUIKAMH HE
TIOAKPETIIISITH.

Hecxkonbko Bo30ynuTesnel M1 COOTBETCTBYIOMINX 3a00eBa-
HUH He OBIJIO BKITIOYEHO B COCTABIICHHBIH ITI€pEeUEHb, IT0CKOIIb-
Ky HECMOTpS Ha MX YIIOMHHaHHE B y4eOHOI nTeparype (1pe-
HMMYIIIECTBEHHO CTapoii), OTCYTCTBYIOT Hay4YHbIC ITyOIMKaInH,
TIOJTHOLIEHHO OMHCHIBAIOIINE 3TH BUJIBI TPHOOB 1 BHI3bIBACMBIE
nmu 6one3nn. Taxke HET CBEJCHUI 00 0OHApY)KEHUH TaKHX
BUIOB Ha SYMEHE KaK MHUHUMYM 3a ITOCJIEJHHE IojBeka. B
KauecTBe NpuUMepa MOXKHO npuBecTH Leptosphaeria hordei
u Dendrophoma crastophila, cantaBmecs: BO3OyAUTEISIMH
KOpPHEBOH THWIM M AeHApodomo3za, coorBercTBeHHO (ITepe-
CBITIKHH | Jp., 1991).



JlanHBIi 0030p, TOMUMO CIIPaBOYHON (DYHKIWH, TPU3BAH
MIPOJIEMOHCTPHPOBATH CYIIECTBYIONIHE MTPOOEIB B 3HAHUAX O
BHJIOBOM COCTaBE MHKPOOPraHU3MOB Ha Teppuropun Poccun
U B MOHUMAaHHUU UX 3HAYMMOCTH JUI IPOU3BOJCTBA SUMEHS.
st yerpaHeHUs! 3THX IPOOENIOB CIIEyeT IOCIEI0BaTEIbHO
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TIPOBOJUTD JajIbHEHIINE MUKOJIOTHYECKHE M (PUTOMATONOTH-
YECKHUE UCCIEA0BaHMs, 3aTPAaruBaroIIie 0 BO3MOXKHOCTH BCE
peruoHsl cTpaHsl. B ciryyae oOHapy>KeHUs] HOBBIX JUIS PEru-
OHa BHJOB, OCOOCHHO PEIKHX, TaKHe HaXOAKH 00s3aTelbHO
JIOJKHBI OBITH BEpUPHUIIMPOBAHBI MOJIEKYJISIPHBIMU METOAMH.

Taoauua 1. OcHOBHBEIE TPHUOHBIE O0JIE3HN STUMEHS, KyABTUBHpyeMoro B Poccuiickoii @enepariin
Table 1. Major fungal diseases of barley cultivated in Russia

Ha3Banmue 00J1e3H1
(obmeymorpebumoe

HazBanne Bo30ypure/s

XapakTepucTuka 3a001eBaHus

Ne YacTo ucnoJib3yeMble Pacnpoctpanenue u BpenonocHocThb st
Ha PyCCKOM H aH- 3axoHHOE
> " CHHOHUMBI YacToTa BOSHUKHOBEHHS] | BOCHPHUMYHUBBIX COPTOB
IIINICKOM SI3BIKAX)
3a0oneBaHus KOPHeil M HUKHel YacTH cTe0Jisl (KOPHeBbIe M IPHKOPHEBbI¢ THUJIN)
Cochliobolus sativus
(Ito & Kurib.) Dre-
Pacnpocrpanennoe / Exxe-
I'eibMHHTOCTIOPH- chsler ex Dastur;
L roHoe.
o3Hast (00BIKHO- . . - Drechslera sorokinia-
Bipolaris sorokiniana BcTpewaercst moBCeMeCTHO.
BeHHas) KOpHeBasi na (Sacc.) Subram. & . .
1 (Sacc.) Shoemaker . Hawubonee pactipoctpane- | OT cpeaHeii 10 BBICOKOIi
THWIb B.L. Jain; .
. ) HO Ha Ypaie, B 3anagHoi
Helminthosporium Crbupn 1 1a Jlatsren
Common root rot sativum Pammel, C.M. pBocroxe
King, & Bakke; ’
.............................................................................................. H. SOroRinianum B80C. | .. .oooeeoeresssessrescosseos s s sssessss e
Pernonannnoe / Penkoe.
Ormeuaetcs Ha CeBepo-3a-
Oduodoesnas p
. . L naze, B LlenrpanbHo-EB-
KOpHeBasi THUIb | Gaeumannomyces graminis | Ophiobolus graminis . N N
2 .. POIEHCKUX PETHOHAX U Ot HU3KOi1 10 cpenHeil
(Sacc.) Arx & D.L. Olivier. (Sacc.) Sacc.
Ha CeBepHoM Kagkaze.
Take-all .
Berpeuaercs B paifoHax ¢
I/l36bITO‘[HblM yBJ'[a)KHeHPIeM.
Pythium spp.
B YaCTHOCTH:
P. aphanidermatum (Edson)
................. FUZD. oo
P arrhenomanes Drechsler |
..... P graminicola Subram. |
L tardicrescens Vamerp, | oo
P, irregulare Buisman
.......................................................................................... Per“OHaﬂbHOe / PeZlKOG.
I[IuTHo3HAsS KOpHeE- P, volutum Vanterp. &
Yame ormeuaercs B E-
Basi THUWJIb Truscott Lo
: : ponetickoit yactu PO (B
3 . Globisporangium spp. Pythium spp. LenTpansHoMm, CeBepo-3a- | OT HU3KOI A0 cpeaHeit
Pythlum root rot B gactHOCTH:
(Pythium snow rot : nmagHoM B Bonro-BsTckom
Ydam ing off > | G debar}/anulm R. Hes.se) P. debaryanum R. perionax) B pafionax ¢
ping . Uzuhashi, Tojo, & Kakish. | Hesse . W3OHITOUHBIM YBI2KHCHHEM.
G. iwayamae (S. Ito) Uzu-
s . P iwayamae S. Ito
....... hashi, Tojo & Kakish, | °" "4 70
G. okanoganense (P.E.
. & . (. P. okanoganense P.E.
Lipps) Uzuhashi, Tojo & Linps
Kakish PP
. . P. paddicum Hirane
G. paddicum Hirane ex Uzu- p .
hashi, Tojo & Kakish ex Uzuhashi, Tojo &
............................................................. vnreireeresnsenennenfenscnsnne KIS e s
Cunonnmuka g C.
cereale 3amyTaHHa.
Pusoxronnosnas Wnoraa naroren o6o-
KopHeBasi (pu- L 3HAYAIOT KaK
P (np Ceratobasidium cereale D. . . .| Peruonanbnoe / Ilepuonu-
KOpHeBasi) THUJIb Rhizoctonia cerealis
Murray & L. L. Burpee yeckoe.
E.P. Hoeven; N . .
4 . . Otmeuaercs B EBponeiickoit | OT HU3KOI A0 cpenneit
Sharp eyespot Ceratorhiza cerealis PO
yact PO, B pernonax c
(bare patch, (E.P. Hoeven) RT. H30BITOYHBIM Eﬂa)KHeHI/ICM
Rhizoctonia root | .ol Moore Y '
rot) Rhizoctonia solani J. G. Thanatephorus cuc-

Kiihn anacTomo3Has rpymma

umeris (A.B. Frank)
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Ha3zBanmne 60s1e3Hu Ha3Banne Bo30ynuress XapakTepucTuka 3a60/1eBaHUA
obmeynorpedumoe
Ne ( yrorp Yacro ucnoJib3yembie PacnpocTpanenue u Bpenonocnocts 1iist
Ha PYyCCKOM U aH- 3akoHHOE
. " CHHOHUMBI YacTOTAa BOBHUKHOBEHHS] | BOCHPUUMYHUBBIX COPTOB
IJIUICKOM SI3BIKAX)
CkJ1epoTHHN03
(ckJepouu-
aJbHasi THHJIb.
i PernonannHoe / llepuoau-
CKJIeponHaIbLHast . ..
Myriosclerotinia Yeckoe.
CHEKHasI IIeCeHb, . .
L. . . borealis (Bubak & PacmipoctpaneHo Bo Bcex
ckJyepounanibnoe | Sclerotinia borealis Bubak . .
5 BLITDEBAHIE Vleugel) L.M. Kohn; peruoHax BO3/CbIBAHUS Ot HHM3KOIi 10 cpenHei
P ’ Sclerotinia graminea- | 03MMBIX 36pHOBBIX KYyIBTYp
CKJICPOTHHMSA) . .
rum Elenev ex Solkina | B palfoHax ¢ CHJIBHBIM IIPO-
.. Mep3aHHUEeM TTOYBBI.
Sclerotinia snow
mold
(snow scald)
CHesxHas nJ1eceHb . . PacnpocTpanennoe / Exe-
(posoBasi crexmHas Fusarium nivale Ces. roHoe
6 TJIeCeHb) Microdochium nivale (Fr.) ex Berl. & Voglino; Pacmpocr aHeH(.) BO BCEX Ot HU3KOIi 10 cpeaHeii
Samuels & 1.C. Hallett Monographella nivalis eFHEHaXpBOBZ[eHLIBaHI/Iﬂ P
(Schaffnit) E. Mill. | P
ink snow mold 03UMBIX
Tudynesnoe BbI-
npesaHue (Tudy-
P (Tupy Typhula spp.
J1e3)
B wactHocTH:
snow mold .
T incarnata Lasch. ex Fr.
(snow rot, Typhula P I
. acrnpocrpanenHoe / Ile-
blight) pocTp
............................................................................................................................. pHOTHIecKOe.
(cepasi cHesKHAst L L. . .
7 T. ishikariensis var. ishi- . PacrpocTpaHeHo BO Bcex OT HU3KOI 10 cpeaHeil
1J1eceHb) L Typhula borealis H.
kariensis Ekstr pEeTHOHAX BO3/IEIBIBAHUS
’ 03HMBIX 3€PHOBBIX KYJIBTYP.
(gray snow mold) p KYIBTYP
(Kpamuarasi CHe:K-
Hasl MJieceHb) T. ishikariensis var. idahoen- . .
. T. idahoensis Rems-
sis (Remsberg) Arsvoll & ber
(speckled snow J.D. Sm. g
mold)
®dy3apuo3Has Kop- Fusarium spp.
HeBasl M cTe0/1eBast
TR, (THUT, D wacioen PacnpocrpanenHoe / E:xxe
npopocrios) | [n.avenaceum (Fr) Sace. | pocrp
F. graminearum Schwabe Gibberella zeae (Sch- ronmos.
8 . . ; Pacnpoctpaneno Bo Bcex | OT cpeqHeii 10 BLICOKOM
Fusarium root tOt, |, wein.) Petch pocTp pen
. PEruoHax BO3ACJIbIBAHUA
Fusarium crown and
E oxysporum Schltdl. STIMEHSI.
foot rot
(Fusarium seedling
blight) F. solani (Mart.) Sacc.
Oculimacula spp.
Iepxocnope.- B wactHOCTH:
Jie3Hasi KopHeBast
(mpukopHeBast) Oculimacula yallundae
9 THWIb (TJIa3K0- (Wallwork & Spooner)
Basi NATHUCTOCTH Crous & W. Gams
credJieit)
. . Pseudocercosporella
O. acuformis (Nirenberg) Y. cercosp
Eyespot , herpotrichoides (Fron)
Marin & Crous .
Deighton
BoJie3Hd Ha/I3eMHBIX OPraHOB, PEUMYIECTBEHHO BEreTATHBHBIX (JUCTOCTEOEIbHbIE (0JI1€3HN)
Bypas p:kaBunHa . .. . Pernonansnoe / Penxoe.
ypai p Uromyces hordeinus (Ar- Puccinia hordeina N . N
10 Berpeuaetcs B EBponeiickoit | OT HU3KOIi 10 cpenHeii
thur) Barthol. Lawrov
Leaf rust gactu Poccum.
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HazBanmue 6os1e301
(obmeynorpebumoe
Ha PyCCKOM H aH-
DIIUICKOM sI3bIKax)™*

Ha3Banue Bo30yauTeJIs

3akoHHOE

Yacro ucnoJib3yembie
CHHOHUMBI

XapaxkTepucTuka 3a001eBaHus

PacnpocTpanenue u
4YacTOTA BO3HUKHOBEHHS

BpexonocHocTb i1
BOCIIPMMMYHBBIX COPTOB

11

Kéaras pxas-
YHHA

Stripe rust
(yellow rust)

Kapnauxosas
prKaBYHHA

Leaf rust

MyuHnucras poca

Powdery mildew

IToaocaras nsATHH-
CTOCTh

Puccinia striiformis West-
end. f. sp. hordei Erikss.

Blumeria graminis (DC.)
Speer.
(B. graminis (DC) Speer
f. sp. hordei emend. E.J.
Marchal)

Pyrenophora graminea S.
Ito et Kurib.

Puccinia glumarum
(J.C.Schmidt) Erikss

Drechslera graminea
(Rabenh.) Shoemaker

Pernonansnoe / Ilepuoan-
YecKoe.

Puccinia striiformis siBns-
€TCsI MATOTCHOM IIICHUIIBL.
CuuTaercs, 4TO Ha TYMCHE
MapasUTUPYyET CIICIHATU3H-
poBaHHas popMa, IPU YIo-

MHUHaHUH KOTOPOH cchblla-
10TCs Ha paboty J. Eriksson

(1894), xoTs1 B HOMEHKJIa-

TypHBIX 0a3aX JaHHBIX TAKOU
TaKCOH OTCYTCTBYET.

Ha stamene 6ome3Hb BCTpe-
YaeTCs Ha BCEX KOHTH-
HEHTaX, UMesl IPH 3TOM

MCHbIIICE 3HAYCHHUE, YeM Ha

murexune (Wan et al., 2017).
B Poccumn BeTpeuaercst
mecramu Ha CeBepo-3aria-
JIe B TOJIbI C IPOXJIAIHON
MOro/ION B MEPBOM MOJOBHUHE
Bererauuu (MBaniosa, 2015;
emerosa, 2015). Enununu-
HbIC HAXOJKU OBbUIN CIICIIaHbI
B llarecrane (baramesa,

Pacnpoctpanennoe /
Penxoe.

Pacnpocrpanennoe / Ile-
pHogniecKoe.
PacnpoctpaneHo nosce-
MECTHO.~

Pacnpocrpanennoe / Ile-
pHoaHYecKoe.

Cpennss

15

16

Pamyuisipuos

Ramularia leaf spot

Punxocnopuo3

Scald

Ramularia collo-cygni B.
Sutton & J.M. Waller

Rhynchosporium graminico-
la Heinsen ex A.B. Frank

Rhynchosporium com-
mune Zaffarano, B.A.
McDonald & Linde

e-

Pacnpocrpanennoe /
puoaHYecKoe.
IIaroren Bnepssie B Poccun
6611 0OHapyxeH B 2011 1. B
Kpacuomapckom kpae (Ada-
HaceHkKo M 1p., 2012). K
2018 r. oH pacIpoCTpaHUICs
o Bceil EBponeiickoit yactu
...... crpantl (Benos, 2019). .
Pacnpocrpanennoe /
Penxoe.
Panee B kauecTBe BO30y-
JIUTEIS] PUHXOCIIOPHO3a
STIMEHST YKa3BIBAJIM BHJ
Rhynchosporium secalis
(Oudem.) Davis., KOTOpBIii
(huoreHeTHYECKN OUCHb
6mm30k R. graminicola, HO
MOPaXKaeT POXKb U TPUTHUKENE
(Crous et al., 2020).

Cpennss

OT cpeaHeii 10 BHICOKOI
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Ha3Banmue 6o1e3HU
(obmeynorpebumoe

Ha3Banue Bo30yauTeJist

XapakTepucTuka 3a60/1eBaHUA

Ne Ha PyCCKOM H aH- 3aKOHHOE Yacro ucnoJib3yembie PacnpocTpanenue u Bpenonocnocts 1iist
FmiicKoM A3bIKaX)* CHHOHUMBI YacTOTAa BOBHUKHOBEHHS] | BOCHPUUMYHUBBIX COPTOB
Parastagonospora s Septoria nodorum
gonosp pp: (Berk.) Berk.;
B yactHocTH: PacnpocTpanennoe / Ile-
Stagonospora nodo- HOIHYeCKOe
rum (Berk.) Castell. & puon :
CenTopuos P. nodorum (Berk.) Quaed- E.G. Germano: VYka3aHHbIE BHJIbI BO3OYIH-
vlieg, o . 7 -
17 JUCThEB g Phaeosphaerm }’lOdO- TCJICH Ha MNIICHUILIC BbI3bI OT HH3KOii 10 cpezu[eii
Verkley & Crous . . BAIOT CENTOPHO3 JINCTHEB U
rum (E. Miill.) Hedjar
Stagonospora blOtCh ................................................................ NSRRI It KoJIoCa. HO nopa)KeHMe
Septoria avenae A.B.
P. avenae (A.B. Frank) Frank: UMM KOJIOCA SYMEHS
Quaedvlieg, Verkley & ’ HE OTMEYEHO.
Crous Stagonospora avenae
e e (OB FINK) BISSERE | e
Zymoseptoria spp.
B wactHocTH:
Pernonannnoe / Penxoe.
CenTonnos BcerpewaeTcst ¢ HEBBICOKOI
ﬂ“c“l:eB Zymoseptoria passerinii Septoria passerinii YacTOTOH B LEHTPAJIBHBIX
(Sacc.) Quaedvl. & Crous Sacc. obnactsax EBporneiickoit
. yacti Poccun (ITaxonkosa, . .
18 | Septoria speckled ) 003() OT HU3KOIi 10 cpenHei
1EAE BIOCR  breeerereeereeemrmereeereretetee e et s G f
(Septoria tritici o ACHPOCTPaHCHHOE
blotch) Septoria tritici Desm.; | Penkoe. Bcrpeuaercs yacto
Zymoseptoria tritici (Desm.) Mycosphaerella Ha nuieHune. Ha sumene
Quaedvlieg & Crous graminicola (Fuckel) BBISIBJISIETCSI C HEBBICOKOM
J. Schrét. yacroToil (ITaxonkona,
e oo 2003
CeTuaras nsar-
HHUCTOCTH — MAT- Drechslera teres
HucTas Gpopma Sacc.) Shoemaker f.
bop Pyrenophora teres Drechsler ( ) Peruonasnnoe / Exxeron- . .
19 (spot-popma) ¢ maculata Smed.-Pet maculata Smed.-Pet.; Hoe OT cpenneii 10 BbICOKOI
’ A Pyrenophora japonica ’
Net blotch, spot S. Ito & Kurib.
form
Ceryarasi nITHH-
Drechslera teres
CTOCTB — ceT4arast
(Sacc.) Shoemaker;
¢opma (net- Pyrenophora teres Drechsler Pacnpocrpanennoe / E:xxe- . .
20 bopvia) £ teres Drechslera teres OLHOE OT cpenneii 10 BHICOKO#
P ’ (Sacc.) Shoemaker f. Aoe.
teres
........... Net bloteh, Nt fOrM | s e
Cre0neBasi paxaB-
YuHAa Puccinia Pernonannnoe / [lepuoau- . .
21 . . OT cpenneii 10 BLICOKOI
graminis Pers.:Pers. Jeckoe.
.................... O S e e
Témuo-0ypasi nsir- . .
P . . . Cochliobolus sati-
HHUCTOCTH Bipolaris sorokiniana . Pacnpocrpanennoe / E:xxe- . .
22 (Sacc.) Shoemaker vus (Ito et Kurib.) OLHOE OT cpenneii 10 BHICOKO#
' Drechsler ex Dastur AAHOoe.
Spot blotch
Bose3nn reHepaTUBHBIX OPraHoB (00JIe3HH KO0J10¢A)
OT HM3KOIi 10 cpeaHeii
3apaxxeHue CeMsIH dTHUM
rpuOOM 4acTo BIEUET 3a
c000ii CHM)KEHUE MaCChI
CEMJH U UX BCXOXKCCTH
. . - Cochliobolus sati- (Kumar et al., 2002).
I'eabmMunTOCHOpH- Bipolaris sorokiniana . Pacnpocrpanennoe / Eixe-
23 vus (Ito & Kurib.) Bone3nb 0cobeHHO Bpe-
03 3epHa (Sacc.) Shoemaker rogHoe.

Drechsler ex Dastur

JIOHOCHA JUIsl TUBOBA-
peHHoro s;uMeHs. Taxoke
MaTOTeH YacTo MopaxaeT

KOPHH — CM. TeJIbMHH-
TOCHOPHO3HAasl KOPHEBAs
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HazBanmue 6os1e301
(obmeynorpebumoe
Ha PyCCKOM H aH-
DIIUICKOM sI3bIKax)™*

3akoHHOE

Ha3Banue Bo30yauTeJIs

CHHOHHUMBI

Yacro ucnoJib3yembie

PacnpocTpanenue u
4YacTOTA BO3HUKHOBEHHS

XapaxkTepucTuka 3a001eBaHus

BpexonocHocTb i1
BOCIIPMMMYHBBIX COPTOB

JloxxHasi MbLIbHAS
roJIOBHS
24 | (4épHas roJIOBHsI)

False loose smut

Ustilago avenae (Pers.)
Rostr.

Nigrospora gorlenkoana
Novobr.

U. nigra Tapke

Pacnpocrpanennoe /
Penxoe.

Pacnpocrpanennoe / E:xe-
roJHoe.

OT cpenHeii 10 BbICOKOI

T'pub cHKaeT BCxo-
xecTb ceMsH (OpuHa 1
np., 2022). BiusHue Ha

HE U3YUYCHO.

IIbLIbHAS TOJIOBHS

Loose smut

CnopsIHbst
27
Ergot

TBepaasi roy10BHS
(kaMeHHasl T0JI0B-
HA)

Covered smut

dDy3apuo3 Kojoca
H 3epHa

29 Fusarium head

blight

blight, scab)

(FHB, Fusarium ear |

Ustilago nuda (C.N. Jensen)
Rostr.

Claviceps purpurea (Fr.) Tul.

Ustilago hordei (Pers.)
Lagerh.

Fusarium spp.
B uactHOCTH:

F. langsethiae Torp &
Nirenberg

F. tricinctum (Corda) Sacc.

Gibberella zeae
(Schwein.) Petch

Pacnpocrpanennoe / Exe-
roHOe.

Pacnpocrpanennoe /
Penxoe.
OTMeuaeTcs IIOBCEMECTHO,
HaunboJee 9acTo GuKCHpy-
eTcsl B IOJKHBIX PETHOHAxX 1
uentpe EBponeiickoil yactu
Poccun.

PacnpocrpanenHoe /
Penkoe.

Pacnpocrpanennoe / Exxe-
TO/IHOE.
PacnpocTpaHeHO BO MHOTHX
peruoHax BO3/EIbIBAHHS
STIMEHSI.

Huzkas

OT cpenHeii 10 BbICO-
KOH.
3aboneBaHre MOXKET
0Ka3aTh CYLIECTBEHHOE
HEIraTUBHOC BJIIUSIHUC
Ha ypoKkai slUMEeHs U
Ka4eCTBO MOTyYSHHOTO 13
HETO COJIOJA.

* Ha3BaHMA OOJIE3HEH B MMOATPYIIIAX IMPEICTABICHBI B al)aBUTHOM MOPSIIKE.

Tabauna 2. Bropocrenennsle, Majlon3y4eHHbIe U HE BcTpedatomuecs B Poccnu rpubHbie 3a001eBaHns SIMEHS
Table 2. Secondary, poorly studied and not found in Russia fungal diseases of barley

Ha3Banue 00J1e3HH

Ha3zpanmue aCCOLMMPOBAHHOIO

WM CHMIITOMA ¢ 3a00/ieBaHUEM Tpuda PacnipocTpanenue 3adoJieBa- OcobenHocru
Ne | (obmeynoTpebumoe HHSI WUIM ACCOIMPOBAHHOIO | B3aMMOOTHOIIEHHS rpuda
Yacro ucnoJin3ye- e
Ha PYyCCKOM 1 3akonHoe ¢ HUM rpuda ¢ SYMEHEM
o Mble CHHOHUMBI
AQHIIMHCKOM SI3bIKAX)
3a6oJieBaHms, CBA3aHHBIE ¢ (AaKyJIbTATHBHO NAaTOTeHHBIMH IPUGAMH
[InecHeBeHne pa3BUBaeTCs
Kommieke BUIOB. nocie cbopa ypoxkast B pe3yiib-
TaTre HapyIICHHUS PEKUMOB
IInecHeBenue ce- Py P
B uacmnocmu: 3arOTOBKH W XPaHEHHS 3epHA.
MSIH NPH XpaHEeHUHU . I'pubsI pacnpocTpaHeHb!
1 Aspergillus spp.,

Storage molds

Mucor spp.,
Penicillium spp.,
Rhizopus spp.

IIOBCEMECTHO.

Mosxer CYHI€CTBEHHO BJIMATH
Ha Ka4€CTBO CEMSIH, CHUXKAA
BCXOXECTh. MOXeT HNPUBOIUTHL
K 3arpsA3HEHUIO 3€pHa MUKO-
TOKCUHaMMU.
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Ha3Banmue 6os1e3HU
WM CHMIITOMA
(obmmeynorpedbumoe
Ha PYCCKOM U
AHIIMICKOM SI3bIKAX)

3akoHHOE

Ha3BaHue acconMupoOBaHHOIO
¢ 3a0osieBaHneM rpuda

Yacro ucnoJin3ye-
Mble CHHOHMMBI

PacnipocTpanenue 3a6oseBa-
HHS WIH ACCOIIMMPOBAHHOTO
¢ HUM rpuda

OcobGeHHOCTH
B3aUMOOTHOUIEHUSI TPuba
¢ TYMEHEM

Crempuinos

YepHb Ko10ca
(4epHas mieceHb
K0JIOCa, CaKHCTas

TJIeceHb)

Black head molds
(sooty molds)

Yépublii 3apoabiimn

Black point
(kernel smudge,
kernel blight)

IO:xnasn ckiaepoun-
aJbHas THWIb
(c1epOTHHUO3HBIH
BHIJIT, I0KHBIH 0KOT,
BOPOTHHYKOBAS
THWJIB)

Southern blight,
(southern stem
blight, white mold,
seedling blight, foot

Stemphylium spp.,
B uwactHOCTH
S. botryosum Wallr.,
S. vesicarium (Wallr.)
E.G. Simmons

KoMmmeke BuoB.
B yactHocTH:
Alternaria spp.,
Cladosporium spp.,
Epicoccum spp.,
Stemphylium spp.

Komriekc BugoB
rpuboB 1 OakTepHii

B wactHOCTH:

Apiospora arundinis
(Corda) Pintos & P.
Alvarado

Bipolaris sorokiniana
(Sacc.) Shoemaker
Cladosporium spp.,

Epicoccum spp.,
Stemphylium spp.

Athelia rolfsii (Curzi)
Tu & Kimbr.

Arthrinium arundinis
(Corda) Dyko & B.
Sutton
Cochliobolus sati-
vus (Ito & Kurib.)
Drechsler ex Dastur

Corticium rolfsii
Curzi,
Sclerotium rolfsii
Sacc.

['puOEI penxo, HO, MO Beeit
BUJIMMOCTH, TIOBCEMECTHO
BCTPEUAIOTCsl Ha CEMEHaX.
EcTh equHUYHBINA KpaTKO OIH-
CaHHBIH Cllydail 3apakeHus
JIUCTBHEB STUMEHs S. vesicari-
um B Erunte (Mehiar et al.,

CHUMIITOMBI U BBI3BIBAIOIINE
€ro rpudbl pacrpoCTPaHEHBI
IIOBCEMECTHO.

CHUMIITOMBI pacIIpOCTPaHEHBI
MIOBCEMECTHO.

[IInpoxo pacnpocTpaHEHHbBIE
TpUOHI.

Ha stamene 3a6oneBanue 00-
HapyxeHo equHok b B CLITA
(Martinez-Cano, 1992).

Iupoxo pacnpocTpaHEHHbIN
rpuod.

Iupoxo pacmnpocTpaHEHHbIE
TpHUOHI.

[IIupoxo pacnpocTpaHEHHbBIE
TpHUOHI.

['pu6 BcTpeuaercs Ha pa3nnud-
HBIX pacTeHMsX. B kaue-
cTBe BO30OyauTens 6one3Hn
STIMEHSI OTMEeUaeTCs TOIBKO
B CIIPAaBOYHOM JIUTEpATYPE.
JocTroBepHbIe cOOOUIEHNUS O
3HAYUTEIHHOM MOPAKEHUN
STIMEHS TZe-n00, BKITFOUast
Poccuto, orcyTCcTBYIOT.

DKOHOMHUYECKOTO 3HAYCHUS
YKa3aHHbI€ BUbI HE UMCIOT.

TTosiBiisieTCsl B KOHIIE BErera-
IIMHU B PE3yJIbTaTe MOCENICHUS
canpoTpodHbIX IPUOOB Ha
HOBEPXHOCTHU Konockos (I'aH-
Hubai, 2014).

B GonpmmHCTBE ClydaeB CHM-
IITOM HE CBA3aH C 3apakKeHHEM
3€PHOBKH MEPEUUCICHHBIMU
rpudamu, TaKKe Kak 3apaxe-
HHE MUKPOOPTaHU3MaMH dare
BCEro He MPUBOIMT K TOSIBIIC-
HUI0 cuMnToMoB (I"aHHnOa,
2014). Bo3MOXXHO BIIHSIHUE
abrnotuueckux (HaKTopoB U

.baxrepuanbuoif mupekumy.
3apakeHue CeMsiH STUMHU
rpubaMu 0OBIYHO HE CBSI3aHO
C UX MacCOM M BCXOXKECTHIO
.....(Tannuban, 2014, 2018).

Yarmie Bcero pa3BUBacTCs
canpoTpodHo. YdacTue dToro
rpuda B pa3BUTUU CUMIITOMOB
4EPHOTO 3apOJIBIIIA JOKA3aHO

Cwm. Tabm. 1 — reIbMHHTOCIIO-
puo3 3epHa.

Canpotpodsl. YyacTre 3THX
rpu0OB B pa3BUTHH CHMIITO-
MOB YEPHOTI0 3apo/bllIa HE
................ AOKA3AMA.
VYuaacrtue 3THX rprHOOB B
Pa3BUTHU CUMITOMOB YEPHOIO
3apoplilla He JoKa3zaHa. Bpe-
JOHOCHOCTB — CM. (y3apHo3
KOJIOCa.

I'pub pa3BuBaeTcs B 1o4-
B€, IPEUMYIIIECTBEHHO KaK
canpotpod, pexxe Kak IaToreH
pas3inuHbIX pacTeHuil. B
HCKJIIOUUTENBHBIX CIIydasx
HOTEPH ypoxKas OTAEIbHBIX
KYyJETYp MOTYT IIPEBHIIIATH
80% (Mehan et al., 1995).
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Ha3Banmne 00s1e3HHM

Ha3zpanmue aACCOLIMMPOBAHHOTIO0

WM CHMIITOMA ¢ 3a00/ieBaHUEM Tpuda Pacnpocrpanenue 3a6o01eBa- Ocobennocru
Ne | (obmeynoTpebumoe HHSI WUIH ACCOLMPOBAHHOTO | B3aMMOOTHOIIEHNs rpnéa
Yacro ucnoJin3ye- e
Ha PYyCCKOM U 3akonHoe ¢ HUM rpuda ¢ SYMEHEM
. Mble CHHOHUMbI
QHIVINICKOM SI3BIKaX)
Aureobasidium bolleyi
. . . R. Sprague) Arx; N . | I'pub oburaer B KOpHIX 371a-
Microdochium bolleyi (R. Sp & ) > | Iupoko pacnpocTpaHEHHBII P p o
Gloeosporium bolleyi KOBBIX U JPYT'HX PACTCHUH, B
6 o (R. Sprague) de Hoog rpud, BCTpedyaeTcs Ha pacTe-
Aureobasidium - R. Sprague; CTEONSIX, JINCTHIX U CeMEHax
& Herm.-Nijh. . ; HUSIX U B IIOYBE.
decay Idriella bolleyi (R. Kak 9H10(UT MK canpoTpod.
Sprague) Arx)
3a6oeBaHNs, BHI3BAHHbIE HETHMHIHBIMH /151 STIMEHSI HATOTeHAMH
['pu6 mmpoxo cnennanu-
3UPOBaH, PEIKO BHI3BIBACT
Beprunuiiesnoe I'pub BcTpewaeTcs Ha pa3muy- p » bet
e 00JI€3HH OJJHOZIONBHBIX, HO
yBsilaHHE Verticillium HBIX pacTeHusX. Ha sumene
7 . OBIIO OMHCAHO €TO Pa3BUTHE
dahliae Kleb. ObUT OOHAPYKEH CTUHOKIBI B B SIMEHE H APYIHX 31AKAX B
Verticillium wilt CILIA (Mathre, 1986, 1989). Py
kagecTse 3HA0(GUTa (Malcolm
1.,2013
3aboneBaHne COMPOBOXKIACTCS
TIOSIBJICHUEM Ha JIUCTBSIX BBITS-
. 3aboneBaHne 0OHAPYKEHO
Bupperosas nat- | Pyrenophora wirre- . HYTBIX OBAJBbHBIX KOPHYHEBBIX
. Drechslera wirre- | Tompko B ABcTpasmu B 1990-¢ .
HHCTOCTH ganensis (Wallwork, . ISITEH C XJIOPOTUYHOM KalMOii.
8 . . ganensis Wallwork, IT. Ha IIICHUIIE, SUMEHE U
Lichon & Sivan.) Y. . . ITotepu ypoxas BOCIIpUUM-
. , Lichon & Sivan. HEKOTOPBIX APYTHX 37aKax
Wirrega blotch Marin & Crous (Wallwork et al., 1995) YHBOT'O COPTa COCTABIISLIN
” ’ 13-36 % (Wallwork et al.,
1995).
I'pu6 mmpoxo pactpocTpanéH
Ha Tepputopun Poccuu u BO
. Drechslera triti- MHOTHX IPYTUX CTpaHaX H sB-
Keéaras naTHu- .. . . . APy P L
Pyrenophora triti- ci-repentis (Died.) | nsercs BO3OyaHTENEM KENTOM
CTOCTh : P, 3aboneBaHue Ha TUMECHE HE
9 ci-repentis (Died.) Shoemaker; MATHUCTOCTH MIIeHUIBL. EcTh
. . BPEIOHOCHO.
Tan spot Drechsler Helminthosporium OTHEJIbHBIE CBUIETENHCTBA
P tritici-repentis Died. | cmocoOHOCTH €ro BEI3BIBATh
MATHACTOCTH Ha stameHe (Ali,
Francl, 2001).
JIucroBas IATHU- . Narorew paiirpaca, o6Ha-
Pyrenophora dic- . o
CTOCTh . Drechslera andersenii | pyxen Ha sumene B Hooii 3aboneBaHne Ha TIMEHE HE
10 tyoides A.R. Paul & .
Parbe Scharif ex A. Lam 3enanauu BPEIOHOCHO.
Leaf spot Yy (Hampton, Matthews, 1978).
B Poccun 3abos1eBanue otMe-
4aJ0Ch TOJIKO Ha IIICHHUIIE,
Kapaukoas ro- OBOJIBHO PEJIKO B IIPETrop-
P —_ A . ped pearop 3aboneBaHne Ha TIMCHE HE
1 JIOBHA Tilletia controversa HBIX paiioHax CeBepHOTroO BDEIOHOCHO HITH HMEET Hit3
J.G. Kiihn Kagxkaza. Ha stamene Obu10 p
KYIO BPEIOHOCHOCTb.
Dwarf bunt OJIHOKPATHO 0OHAPYKEHO B
CIIA (Dewey, Hoffmann,
e e AT e
3aboeBaHme pacrpocTpaHe-
Koponuaras p:xaB- HO Ha oBce. Ha siumeHe oHO
.. 3aboneBaHne Ha TYMECHE HE
YHHA Puccinia corona- OBIJI0 3apErHCTPUPOBAHO B
12 BPEIOHOCHO WJIM UMEET HU3-
ta Corda ennHNYHBIX cimydasx B CLLIA, KYIO BPEIOHOCHOCTS
Crown rust Benrpun u Kurae (Tian et al., Yo Bp ’
2021)
. 3aboneBaHue CXOTHO C Cell-
Selenophoma donacis
IIceBnocentopuo3 . Ha stumene 3aboseBanue TOPHO30M JIUCThEB. OTMeEUa-
Pseudoseptoria dona- | (Pass.) R. Sprague &
13 . 0OHapy»XeHO B ApreHTHHE €Tcsl Ha pasiIMYHbIX 37aKax
cis (Pass.) B. Sutton Aar. G. Johnson;
Halo spot (Carmona et al., 1996). (Carmona et al., 1996). Bpeno-

Septoria donacis Pass.

HOCHOCTbH HE€ U3y4CHA.
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Ha3Banmue 6os1e3HU Ha3zBanue accouMmnpoBaHHOIO
HJIM CHMIITOMA ¢ 3a00/ieBaHUEM TpHda PacnipocTpanenue 3adoJ1eBa- OcobenHocru
Ne | (oOmeynoTpedumoe HHSI WUIM ACCOLMUPOBAHHOTO | B3aMMOOTHOIIEHHS rpnéa
Yacro ucnoJin3ye- e
Ha PyCCKOM U 3akonHoe ¢ HUM rpuda ¢ SYMEHEM
o Mble CHHOHUMBI
QHIVIMICKOM SI3BIKaX)
Penxne manon3yueHHble 3a001eBaHUS
. Glomerella gramini- | T'puObl LIKPOKO pacripoCTpa-
Colletotrichum gram- gran P POKO pactipoctp
inicola (Ces.) G.W. cola D.J. Politis; HEHbI, OOMTAIOT HA MHOTHX
Wils. " | Dicladium graminico- | 3naxkoBbix TpaBax. B mepBoii | BbITSHYyTHIE OBAIBLHBIE IS THA
) nostoBuHe 20 BeKa I0CEBHI 00BIYHO ¢ YEPHBIMU ITOJIOCA-
3epHOBBIX KyIbTyp B CeBep- | MU MOSBIISIOTCS Ha CTEONSIX,
HOM AMepHKe HEOJJHOKpPATHO | JIHMCTHSX M Koslochsix. MiHorna
CTpajJaly OT CEPbE3HBIX BCIIBI- BMECTO IISITEH BECh JIUCT
LK aHTpaKHo3a. B mociien- | MOXeT CTaHOBUTHCS KPacHOBa-
AHTpaKkHO3 HUE TOJbI 3TH IPUOBI BBI3bI- | TO-KOPHUYHEBBIM M MTOCTEIICH-
14 BArOT 3a00JIeBaHMs TA30HHBIX | HO OTMHparth. B pesynbrare
Anthracnose . tpaB (Crouch, Beirn, 2009; 3a00J1eBaHus pa3Mep KoJioca
Colletotrichum ce- .
Beirn et al., 2014). CTaHOBMTCS MEHbILIE, YTO IIPHU-
reale Manns .
B Poccun C. graminicola BOJIUT K CYILIECTBEHHBIM IOTE-
BEIsIBIICH B [IpuMopckoM kpae, | psiM ypoxas. [ prObI n3BecTHBI
JHarectane, CeBeproii OceTr |  Kak MaTOreHBI U SHAOPHUTH
(XoxpsixkoB M.K., mHeommybmu- | (Crouch, Beirn, 2009; Beirn et
KOBaHHbIE JaHHbIe; ['acuy al., 2014).
E.JI., HeonyOniKkoBaHHBIE
JTAaHHBIC).
Neoascochyta spp. Panee Bo3Oyaureneit JocroBepHbie HaxoaKu N.
B wactHOCTH: 0003HauaIm Kak Asco- | graminicola Ha ssAMeHe ObLTH
chyta graminea clIeaHsl TONbKO B [epManmn
N. argentina L.W. (Sacc.) R. Sprague & | u bensrun. Cunraercs, 9410 B
Hou, Crous & L. Cai Aar.G. Johnson u Poccun Bo Bcex pernonax Bo3s-
A. hordei Hara. On- | nenpIBaHUs 3¢pHOBBIX KYJIBTYP
N. graminicola (Pu- | HAKO 9TH Ha3BaHWA HE | BCTpewaercs N. graminicola
nith.) Qian Chen & SIBJISIIOTCS. IPSIMBIMU (WmxoBa u np., 2002), X0Tst
L. Cai CHHOHMMAMH BUJIOB | HaxXoIOK BUAOB Neoascochyta
Neoascochyta. Ha s'YIMEHe, BepU(UIIHPO-
BaHHBIX MOJICKYISPHBIMHI
[IsTHA HA TUCTHAX AIUTHIITHYC-
ACKOXHTO3 METOJIaMH, HET.
. N CKHE OKpPYIJIble, PO30BO-)KeI-
EnvHCTBEHHBIH N3BECTHBIN ec Ko oM KAIMOIL. ¢
. THI MYHEBOH KaltMO#
15 | Ascochyta leaf spot mramMm 4. graminea u3 s4- P ’
HOTPyXEHHBIMHU MTUKHUIAMU
(Ascochyta leaf MeHs B bensruu B pesyibrare
(Chen et al., 2015). Bpenonoc-
scorch) MYJIBTHIIOKYCHOTO CEKBEHHPO-
HOCTb HE M3y4eHa.
BaHHS OBUT pEHICHTU(DHIIUPO-
. . BaH Kak N. graminicola.
N. europaea (Punith.) | A. hordei var. euro- &
. . . Bce aranonnsie mram-
Qian Chen & L. Cai paea Punith. .
MBI A. hordei U3 sTaMeHs B
pe3ynbrare MyJIbTHIOKYC-
HOTO CEKBEHUPOBAHUS OBLTH
PEHICHTUPUINPOBAHBI KaK
Neoascochyta argentina, N.
europaea, N. graminicola
(Chen et al., 2017; Hou et al.,
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z

HazBanmue 6os1e3HU
WM CHMIITOMA
(obmeynorpedbumoe
Ha PYCCKOM U
AHIIMICKOM SI3bIKAX)

Ha3BaHue acconMHpOBAHHOIO
¢ 3a0osieBaHleM rpuda

3akoHHOE

Yacro ucnoJin3ye-
Mble CHHOHMMBI

PacnpocTpanenue 3adoJieBa-
HHS WIH ACCOIIMMPOBAHHOTO
¢ HUM rpuda

OcobGeHHOCTH
B3aUMOOTHOUIEHHUsI Tpuba
¢ TYMEHEM

15

16

17

AcCKOXHUTO3
Ascochyta leaf spot

(Ascochyta leaf
scorch)

JlucToBasi NATHH-
CTOCTh

Leaf spot

JlosxkHasi My4YHH-
cTasi poca

Downy mildew

Ascochyta
sorghi Sacc.

Sphaerellopsis filum
(Biv.) B. Sutton

Bunsl cemericTBa
Pleosporaceae
B vactHOCTH:

Pyrenophora hordei
Wallwork, Lichon &
Sivan.

Pyrenophora semi-

niperda (Brittleb. &

D.B. Adam) Shoe-
maker

Drechslera siccans
(Drechsler) Shoe-
maker

Bipolaris cynodontis
(Marignoni) Soe-

Sclerophthora rays-
siae J.A. Crouch &
Thines

A. graminicola Sacc.
B oredecTBenHoit
nuteparype 4. gra-
minicola ommb04YHO
MIPUBOJIAT B KAYECTBE
cuHoHUMA A. hordei.

Cochliobolus cyno-
dontis R.R. Nelson

Sclerophthora rays-
siae R.G. Kenneth,
Koltin & 1. Wahl

Bupn 6511 06HapYxeH B EBpo-
neiickux crpaHax u B Poccuun
B JIeHMHTpaICKO# 00MacTH
(Menbruk, 1977). Ha stamene
B Poccun Het Bepudumupo-
BaHHBIX HaXo/I0K. BeposTHo,
Ha3BaHMe 4. sorghi Oynet pac-
CMaTPHUBATHCS KaK CHHOHHM
T.K. 9TAJOHHBIE ITAMMBI 3TO-
TO BU/IA B PE3yIIbTaTe MyJIbTH-
JIOKYCHOTO CEKBEHHUPOBAHUS
OBLTH peHICHTH(HUINPOBAHEI
Kak Neoascochyta graminico-
la (Chen et al., 2015; Hou et
.................. al,, 2020). .
JlokazaTenscTBa ClIOCOOHOCTH
BUAOB Sphaerellopsis BbI3bI-
BaTh 3a00JIeBaHNE TIMEHS
OTCYTCTBYIOT.

DT rpulbl N3BECTHBI KaK MH-
KOTapa3HThI, 9aCTO BCTpeda-
I0TCS Ha PrKaBYMHHBIX IpHOax,
YTO MOXET OBITh IPUINHOM
OIIMOOYHBIX IMArHO30B.

3aboneBaHne ONMUCAHO B
Ascrpammu (Wallwork et al.,
1992).

I'pu6 pacnpocTpanéH NIMPOKO
Y BCTPEYACTCSI HA PA3IMIHBIX
3I1aKax, PekKe PACTCHUIX
npyrux cemeiicts (Dokhanchi
et al.,, 2022).

OOHapy»XeH Ha TUMEHE B
Hogoit 3enanmun (Hampton
Matthews, 1978). Berpeuaet-
................... CAPCAKO: ]
OOHapyXeH Ha SIMEHE B
Hogoit 3enananu (Hampton,
.......... Matthews, 1978)..........
I'pub GbuT BriepBBIE 3aperu-
CTPUPOBAH KakK I1aToOreH s4-
MeHs B U3pauie B 1958 roxy.
(Kenneth et al., 1964). C cepe-
muHbI 1960-X IT. OBLIN JUIIE
eMHUYHbIC YIIOMHHAHUS 00
0o0OHapyXeHHHU 3TOTO BUJA,
OOBIYHO IIOXO 330KyMEHTH-
POBaHHBIE H HENPOBEPSAEMbIC
(Crouch et al., 2022).

BpenonocHocTs He u3ydeHa.

3aboneBaHne HE BPEAOHOCHO.

Ha muctesax stamenst popmu-
PYIOTCS] TEMHO-KOPHYHEBEIE
OKPYTJIBIC MIIH OBAJIGHBIC IISIT-
Ha, KOTOPbIE, CTAHOBSICH KPYTI-
Hee, OKAa3bIBAIOTCS] OKPYKEHBI
xy0po3oM. BpenonocHocTs He
e HByEHR
Ha nuctesx sumens dpopmu-
PYIOTCSI TEMHO-KOPUYHEBbIE
oBaJIbHBIE IsATHA. [Ipu mopa-
JKEHHHU CEMSIH, CHHKAEeTCs UX
BexoxkecTh (Dokhanchi et al.,

BpeZ[OHOCHO CTb HEC U3yYCHA.
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PacnipocTpanenue 3a6oseBa-
HHS WIH ACCOIIMMPOBAHHOTO
¢ HUM rpuda

OcobGeHHOCTH
B3aUMOOTHOUIEHUSI TPuba
¢ TYMEHEM

Ha3Banmue 00J1e3HU Ha3Banue acconmupoBaHHOIO
HJIM CHMIITOMA ¢ 3a00/ieBaHUEM TpHda
Ne | (obmieymorpebumoe
Yacro ucnoJin3ye-
Ha PyCCKOM U 3akoHHOE
. Mble CHHOHMMBI
AHIVIMACKOM SI3BIKaX )
Septoria spp.
B yactHoCTH:
Septoria hordei Jacz.
18 Cel‘lTOpﬂO3 ..............................................................................
Septoria graminum Mycosphaerella
Desm. recutita (Fr.) Johanson
CROMMKOTDHXO3 Graminopassalora
19 P graminis (Fuckel) U. | Scolicotrichum grami-
Leaf streak Braun, C. Nakash., nis Fuckel
Videira & Crous
Hedanocnopuos-
Hasi MATHUCTOCTH Cephalosporium
Hymenula A POt
20 . . gramineum Nisikado
. cerealis Ellis & Everh.
Cephalosporium & Ikata
stripe

Hecmotps Ha nepuonnveckue
YIOMMHAHHUS 3TUX T'pUOOB B
(HUTONATONOTNYECKOH JIUTe-
parype BepupUIPOBaHHbIC
HaXOJIKU 3TUX BHUJIOB U CBU-
JleTeIbeTBa 00 UX MaTOreH-
HOCTH OTCYTCTBYIOT. Tarxke
JIMCKYCCHOHHBIM OCTaETCsl

TaKCOHOMHYECKHI CTaTyC
STHUX BUJOB.

I'pub pacnpocTpanéH oYeHb
IIUPOKO U BCTPEYAETCs Ha
MHOTHX 3J1aKaX, IpeUMyIiie-
CTBEHHO Kak canpoTpod, pexe
KakK IMaToreH Ha 0CIabIeHHBIX
pactenusx (Braun et al.,
2015). B Poccun Ha stumeHe
00OHapy)XeH He ObLT.

CunTtaercs, 4to rpud pacmpo-
CTpaHEH IUPOKO U CIIOCOOCH
3apa)<aTb MHOTHE 3J1aKH,
BKJIIOYasi 36PHOBBIE KyJIBTYDBI.
Cy1iecTBeHHOE TOpakeHHe
rpul BBI3BIBAET TOJBKO HA
IILIEHHIIEe HA CeBepO-3ara-

Bpel[OHOCHO CTb HC U3yYCHA.

BpeHOHOCHO CTb HC U3y1CHA.

Bones3ns ocobenHo pacmpo-
CTpaHEeHA H BPEJOHOCHA B
NPOXJTATHBIX M BIAXKHBIX PETH-
oHax. [latoreH KoIoHH3UpYeET
KOPHH, 3aTeM pacIpocTpa-
HSETCSI TI0 BCEMY PAaCTEHHIO,
BBI3EIBAs MOSIBJICHUE XapaKTep-
HBIX JKENTHIX JUIMHHBIX IT0JI0C
Ha JIMCTOBBIX IUTACTUHKAX H
BIIATJINIIAX. DKOHOMHYECKOE
3Ha4YeHHe 0O0Ie3Hb UMEET TOMb-

ne CHIA u B llloTnanauu

(Quincke et al., 2014) KO Ha INIICHUIC U3-3a rubenu

TIPOPOCTKOB, 33TEPKKH POCTa
1 TIOSIBJICHHUSI CTEPHIIBHBIX
Genbrx konockeB (Quincke et
al., 2014).

* Ha3BaHMA OOJIE3HEH B MOATPYIIIIAX IPEICTABICHBI B all()aBUTHOM MTOPSIIKE.

[Ipu ananm3e mpencTaBIeHHBIX TAOIUI] BUAHO, YTO HaH-
Oonpie mpoOieMbl MPH HACHTU(GUKAIMKA MOTYT BBI3BaTh
HECKOJIbKO POJIOB, TNPEICTaBICHHbIE B MHUKOOMOTE SUMEHs
Cpa3y HECKOJIBKMMH BHIAMH, BBI3BIBAIONINMHU TOSBICHUE
CXOIHBIX CHMITOMOB M OOJIQZAIONIIMH 3HAYUTEIBHBIM MOP-
(OTOTHYECKUM CXOACTBOM. DTO B TMEPBYIO O4Yepeh T'PUOBI
ponoB Alternaria v Fusarium W OOMHIETHI pONOB Pythium
u Globisporangium. Taxxe 3aTpyqHEHHUS MOXKET BBI3BaTh
ompeneneHue BHUIOB POIOB Ascochyta, Parastagonospora,
Pyrenophora n Typhula.

[ToMHMO TEXHHUYECKUX MPOOJIEM B psilie CIIyyaeB HICHTH-
(dbuKanys 3aTpyqHeHa HEAOCTaTOYHO TMOAPOOHO paszpaboTaH-
HOM TaKCOHOMMEW M MyTaHUIEH B HOMEHKJIAType HEKOTOPBIX
pomoB wiaH rpynn BupoB. Hanpumep, ocTaércs HESICHBIM BO-
MPOC OTHECEHHUs] HECKOJIILKUX BUJIOB K ponam Neoascochyta/
Ascochyta wn  Ceratobasidium/Rhyzoctonia. Buapl pona
Drechslera B 60NBIIMHCTBE CBOEM OBUIH MEPEHECEHBI B POJI
Pyrenophora, Ho 3T0 TI0Ka emg€ He ObUTO GOPMATBHO CAETaHO
B OTHOIICHUU BUA Drechslera siccans.

[IpencraBneHHbIl TepeyeHb COCTOMT TOJIBKO M3 BUJIOB,
KOTOpBIE KOTAa-Ti00 OBUIM OTMEYEHBI KaK JIOKa3aHHBIC U
npeArnonaraeMple BO30yIUTENN Naroioruii. B Hero He Obuin

BKJIFOYEHBI BUJBI TPHOOB, KOTOPBIE MOTYT OKa3bIBaThbCs B Ce-
MeHax, HO MMaTOTeHHOCTh KOTOPBIX, B TOM YHCIIE CIIOCOOHOCTh
BJIHSTH Ha BCXO)KECTh CEMSH, He M3ydanack. KomnuecTtBo Ta-
KHX BHJIOB BeCbMa BENMKO. B KadecTBe WIUTIOCTpALMU CKa-
’KeM, UTO0, HallpuMep, TOJIBKO B OJHOM uccieaoBanuu B HoBoit
3enannuu B cemeHax Hordeum vulgare ObLIO0 0OHApPYKCHO
74 Buna KyiIpTHBHpYeMbIXx MuKpomuietoB (Chong, Sheridan,
1982). B apyroM uccieaoBaHuH, BHIMIOJIHEHHOM C TTOMOIIIBIO
JIHK-meTabapkoauHra, B ceMeHax sSuMeHs W3 JIeHWHrpan-
CKO 00macTH OBITO BBISBIEHO HECKOJIBKO MEHBIIEE, HO TOXKE
3HAYUTENTHLHOE KOTUIECTBO TPHOOB — 43 BUa (ONIepaiMOHHBIX
TakcoHoMHueckux enuuuilel) (Kazartsev et al., 2020).

Bcero, B pe3ynbrare JaHHON PeBH3MK HaMHU OBLIM COOpa-
HBI JaHHBIE 0 49 3a00JeBaHUAX WM MMOTEHIIMAIBHBIX MaTOJI0-
THSIX, CBSI3aHHBIX C MOSIBICHHEM Ha sameHe Oonee 80 BHIOB
rpuboB U TPUOOMOMOOHBIX OpPraHM3MOB. M3 umncia 3THX 3a-
OoseBaHMIA JIUITH 29 UMEIOT B HACTOAIIEE BpEeMs TOKa3aHHOE
NpakTUUecKoe 3HadeHue Ha Teppuropuu Poccuiickoit Dene-
patuu. JIBe TpeTH U3 4ncia 3TUX 3a00JIeBaHMi ObLTA OTHECE-
HBI K PaclpoCTpaHEHHBIM, OJJHA TPETh — K PETHOHAIBHBIM, HO
HU OJTHO 3200JIeBaHUE MBI HE CMOIIIHM KJIACCU(HUIIUPOBATH KaK
noxansHOe. [TouTn paBHBIMH JOJISIMHU MIPEACTABICHBI PEAKHE,
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TIEpHOINYECKUE M SKETOIHbIC 3a0oseBanus. BpenoHocHOCTh
JUIS BOCTIPUUMYHUBBIX COPTOB B OOJIBIIMHCTBE CIIy4aeB CyIle-
CTBEHHas, TO ecTh npesbimaer 10%, 1 OTHOCHTCS K KaTero-
puH cpenHel WM BEICOKOH. OTHAKO CTOMT UMETh B BUY, UTO
MIMPOKOE PACIpPOCTPAHEHHE W MOTEHIMAJIBHO BBICOKAsl Bpe-
JIOHOCHOCTh HE 00s[3aTeNIbHO IPUBOJAT K pealibHBIM MOTEPSIM
ypoxasi. Hammume ycToidmuBEIX cOpTOB M (MIH) () (EKTHBHBIX
(yHrUIMIOB 00ECTICUNBAIOT 3AIIUTY OT OOJBIIMHCTBA AKTY-
ANBHBIX OOJNIe3HEH STIMEHSI.

JlBanuare 3a0oneBaHuWi, NMpeACTaBICHHBIX B 0030pe, HE
001a1atoT MOATBEP K AEHHON BPETOHOCHOCTHIO JINOO HE BCTpE-
4arfoTcs B Hamel crpane. CylecTBOBaHNE HEKOTOPHIX M3 HUX
BOOOIIIE SBISIETCSl AMCKYCCHOHHBIM. Hampumep, ynomsiHy-
ThIE B TaOMNMIE 1Ba BU/a BO30yuTeneil centoprosa (Septoria

graminum, S. hordei) IOMUMO CBOEH PEIKOCTH U OTCYTCTBHS
BPEIOHOCHOCTH BPSJ JIM MOTYT OBITh KOPPEKTHO MACHTU(HU-
nUpoBaHbl. [1OJHOLCHHBIE ONMCAHUS HX MOPQOJOTHH, IO-
CTaTOYHBIC JUIsl PA3IMUeHUs ONU3KUX BUJIOB, OTCYTCTBYIOT, @
MOJICKYJISIpHAs (pritoreHus He u3ydanack. [lo3ToMy naiapHei-
IIee THPaXHpOBaHUE HHPOPMAIIMU 00 3THX BO3OYAMUTEIAX HE
nenecoobpasHo. [ToqoOHbIe MPOOIEMBI CYIIECTBYIOT U C He-
KOoTOpBIMU Bumamu Ascochyta, Colletotrichum u Stemphylium.
CunTaTh UX NpUIMHAME OOJIC3HEH STYMEHS U TIePEUHCIIATh Te
WY MHBIC KOHKPETHBIE BUIBI B HACTOSIIMI MOMEHT MBI TAKKe
HE peKoMeHIyeM. DTo OyneT BOBMOXKHO JeJIaTh MOCJIe poBe-
JeHus Goyee TeTalbHBIX MUKOJIOTHYECKUX U (PUTOMAToNIOrH-
YECKUX UCCIICTOBAHMI.

Agtops! Omaronapasr akageMuky PAH O.C. AdanaceHKko 3a 00CYKICHHE H COBETHI, JaHHBIE P ITOJTOTOBKE PYKOIIHCH.

Pa6ora BrmonHeHa npu huHaHCOBON Moanepxke Poccuiickoro Hayunoro ¢onma (mpoekt 19-76-30005).
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Despite the great attention paid to the study of barley diseases, inaccuracies in the names of diseases, their practical
significance, and incorrect use of the scientific names of causal agents can be commonly found in the scientific literature.
This may lead to confusion and misidentification of the pathogens that can affect this crop especially as relates to
phytosanitary requirements. This review continues the series started with a publication devoted to wheat diseases. This
review includes information about the main barley diseases and pathogenic organisms causing them, as well as the
species emerging as a potential threat to barley. The current taxonomic status of fungal species and fungal-like organisms
associated with various organs of barley is given, and the breadth of their distribution and degree of impact on the crop
are summarized. The micromycetes were divided into two groups according to their phytosanitary importance. The first
group is represented by fungi of great importance as the pathogens causing the 29 economically important common barley
diseases. The second group consists of fungi causing 20 minor and poorly studied diseases with unconfirmed harmfulness,
or potential endophytic fungi. Perceptions of their ability to cause disease remain controversial and the available data
require confirmation. This dataset can be used as a reference for a more accurate description of the phytosanitary situation.
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Ilonnomexcmosas cmamosn

TOKCHUYECKOE JIENICTBUE A-TOMATHHA HA KAPTO®EJBbHYIO KOPOBKY
HENOSEPILACHNA VIGINTIOCTOMACULATA (COLEOPTERA: COCCINELLIDAE)

M.B. Epmak*, H.B. Maunmmna, O.A. Cooko, I1.B. ®ucenko

Dedepanvhulil HayyHblll yenmp azpobuomexuonozuti aronezo Bocmoxa um. A.K. Yaiiku, Yecypuiick
* omeemcmeeHHbIll 30 Nepenucky, e-mail: ermackmarine@yandex.ru

I'mukoankamousl pacTUTENIBHOTO HMPOUCXOXKIECHHSA CIy)KaT TepaToreHaMy, BBI3BIBAIOIIMMHU PA3IMYHBIE YPOICTBA U
AQHOMAJIMM Pa3BUTHs HACEKOMBIX. PaHee B HalMX MCClEIOBaHUSIX ObUla OOHApY)KeHA 3aBUCUMOCTH Pa3BUTHSI YPOICTB Y
KapTodenbHO KOPOBKU OT copra. Hacrosiee uccienoBanue ObUIO MPENNPHUHATO VISl 3YUEHHs] TOKCUYECKOTO JIEUCTBHS
o-ToMatuHa npotuB Henosepilachna vigintioctomaculata. B xauecTBe MOZIEIBFHOTO IIIMKOAJIKAIOWa HAaMU ObLI BHIOpaH
tomarvH. Jluctes kaprodens oOpabarbiBajgM pacTBOpaMH TOMAaTHHA pa3HOi KOHIEHTpaluu. KOHTpOJbHBIE JHCTHS
o0pabaTpIBai AUCTHIUTMPOBAHHONW Bomoil. OOpaboTaHHbIE JINCThS M JIMYMHOK [E€PBOro Bo3pacTa nomenianu mo 10 Ha
yamiky [letpu ¢ o6paboranHbIME JHCThIMU. JlelicTBue TomariHa Ha Henosepilachna vigintioctomaculata oueHuBau 1o
HAJIMYUIO MOP(OJIOTHYECKIX aHOMaJIMid Y UMaro. B pe3ynbrare skcriepuMenTa Oblia yCTaHOBJICHA MPsSIMasi, JOCTOBEPHAs
3aBUCHMOCTb MEX/y KOHLIEHTpaIlield TOMaTHHa U 4YaCTOTOW MOP(OIOTHUECKUX aHOMAIMi. BpaxainuTpust 1 HUCTINUTPUS
Obutn HauOosiee HamOosiee yacThIMU THIIAMHM aHoMmanui. [Ipu o0paboTke KOpMa MaTOuHBIM PacTBOpoM ¢ 6 %-HbIM
COZIep)KaHUEeM TOMaTMHAa CMEPTHOCTh HACEKOMBIX MaKCHMaibHa U cocrasisier Ooinee 70%. HauGonbliee konnuecTBo
Teparo3oB (60 %) cpeny BEDKUBIIUX 0c00€H U OTHOCHTENBFHO BBICOKHE TI0Ka3arelu cMepTHocTH (27 %) Habmtonanu npu
00paborke 0.6 %-HbIM pacTBOpOM ToMaTHHA. [Ipy MOCTENCHHOM yMEHBIICHUH KOHIICHTPAI[UM TOMATHHA MPOUCXOIMIIO
3aKOHOMEPHOE CHMKEHHE CMEPTHOCTH W HapyLIeHWH pa3BuTus: rnpu odpabortke 0.06%-HbIM pacTBOPOM CMEPTHOCTHh
coctaBuna 17 %, nons teparo3oB 47 %; npu 0.006% — 17 u 7 %; npu 0.0006 % — 3.3 % u 3.4 %, cooTBeTcTBEHHO. Takum
00pa3zoM, TOMaTHH MOXKET OBbITh HCIIOJIb30BaH B KQYeCTBE MHCEKTUIIMAHOTO BELIECTBA PU BO3/IEJILIBAHUN KapTodes.

KnaioueBble cioBa: TIIMKOQJIKAIOWIBI, WHCEKTHLWAHOE BEIIECTBO, CMEPTHOCTb, Teparo3, KapTodens,
ITpumopckuii kpait
Hocmynuna 6 peoakyuro: 01.08.2023 Ipunama x neuamu: 30.11.2023
Beenenne

B TeueHne MHOTHX AECATUIIETHI B MEPONIPUATHAX IO 3a-
LIUTE CEJbCKOXO3SIMICTBEHHBIX PACTEHUN OT BpeAUTeNed U
OoJie3Hell B Ka4eCTBE PaJMKaIbHOIO U YHHBEPCAIBHOTO CPell-
cTBa npeobiaan Xumuaeckuii Meroa. OHAKO MacCOBOE TIPH-
MEHEHUE MECTULIHMIOB I10Ka3aJI0 HE TOJIbKO UX NIPEUMYLIECTBA
U NEPCHEKTUBHOCTh, HO U Cepbe3Hble HenocTarku. [Io mepe
CTPEMHTENBHON HWHTEHCU(HUKAIMH CEIbCKOXO3IHCTBEHHOTO
IIPOU3BOJCTBA U PACIIUPEHUS ACCOPTUMEHTA NMPUMEHIEMBIX
XUMHUUYECKUX CPENCTB 3alLUThl PACTEHUM BCE Yalle OTMEYaeT-
Csl pe3UCTEHTHOCTh BPEIHBIX OPraHN3MOB K HUM (Mopo3oB U
Ip., 2019). Mcnonbp3oBaHne CUHTETUYECKUX WHCEKTUITUIIOB B
KauecTBe MeTozia OOpbOBI C BPEUTENSIMH, HECOMHEHHO, YBE-
JIMYMBAET YPOXKAMHOCTh M 3aLIUILAET XPaHALIYIOCS IPOAYK-
LU0, HO X Ype3MepHOe WM Hen30HpaTesibHOEe UCIIOIb30Ba-
HHUE BIIEYET 3a COOOH CEephe3HYyI0 ONMACHOCTH JUISl 37J0POBbS,
TOKCUYECKOE BO3ZCHCTBHE HA HELEIEBbIC OPraHU3MBI, Ips-
MY TOKCUYHOCTb JUIs IIOJIb30BaTeNIed U yBEIMYEHUE 3aTpar
(Nenaah, 2011).

CoBpeMeHHBIE CTpaTeruy 3aIlUTHl CEeNbCKOXO3SCTBEH-
HbIX KyJIbTYp BKJIIOYAIOT MCIOJIB30BAHUE €CTECTBEHHBIX
BparoB BpeguTesel, ceBOOOOPOT, MEXaHHYECKUH KOHTPOIb
BpeAUTENE U NMPUMEHEHHE HOBBIX CPEACTB, BKIIOYas pac-
TUTENbHBIE U JKUBOTHBIE TOKCHHBI, YTO NMPHUBOIUT K CHMXKE-
HUIO MCIIOJIb30BAaHUSI CUHTETUYECKUX NEeCTULUIO0B. B HacTo-
sllee BpeMs IPOTHB BpPEAMTENEH BCE 4allle HCIOJIb3YHOTCS

HaTypajlbHbIE BELIECTBA. DTU COCAUHEHUS, MPOSBISIOT MPO-
TUBOMUKPOOHYIO, ()YHTHIIUIHYIO U 300LUIHYIO0 aKTUBHOCTD,
0oJiee TOro, OHU MPEIATCTBYIOT MOSIAHKIO pacTeHuit putoda-
ramu (Adamski et al., 2016; Nenaah, 2011).

@DUTOTOKCHHBI OTHOCATCS K Pa3iIMYHBIM XUMHYECKUM
KJjlaccam: MENTHAbI, TePIEeHOUIbI, JTUKETOMUIIEPa3uHbl, Ma-
Kponuabl, (EHONbHBIE COEAMHEHUs, IIMKOANKaJIouasl. [lo-
HUMaHHE MeXaHHW3Ma JeHCTBUSI TOKCHHA, CHEHU(PHUYHOTO
JUI pacTeHHs, MOXET JaTh NpEICTaBlIeHHEe 00 aIeIIOXUMHU-
YECKUX B3aUMOJIEUCTBUSX B CUCTEME «BPEAHBIA OpraHU3M-
pacreHne-xo3s1H». X0Tsl PUTOTOKCHHBI MOTYT U HE BbI3BIBAThH
rubeny BpeauTesel, pasl ucciaenoBareneii oTMedaeT CHIDKe-
HUE IUIOJOBUTOCTH U YCHEUIHOCTU OTPOXKACHHS JMYMHOK, a
TaKke pasauyHblie Mopdonoruueckue anomanuu (Zhang et
al., 2022). DT BO3AEHCTBHSI CHMKAIOT YHCICHHOCTH BpEIu-
TeJel, HacesIoIUX arpoLeHo3bl. B pesynbrare, KonuuecTBo
HACEKOMBIX-(hUTO(GAroB CHUKAETCS, YTO MPHUBOAUT K YIOTpPE-
OJICHUI0O MEHBLIEr0 KOJIMYECTBA WHCEKTHIIUIO0B, BHOCHUMBIX
B OKpy’Karomyto cpeny. CienoBaTenbHO, HCIIONB30BAHUE Ha-
TYpaJbHBIX BELIECTB SBJISETCS OJHOW M3 Haubosee BaKHBIX
CTpareruii KOMIUIEKCHO# 60prObI ¢ Bpeautensimu (Adamski et
al., 2016). IlpupoaHbIe BelecTBa TAaK)Ke UTPAOT BXKHYIO POIIb
B 0Opb0€ ¢ MHBa3UBHBIMU BU/IaMH HACEKOMBIX. B oTinuue ot
HaTUBHBIX, NHBA3UBHbBIC BH/Ibl, HAXOISICh B HEXapaKTEPHOU
Juist ce0sl cpenie OOUTaHuUs, MOTYT HE pa3BUTh YCTOHMYMBOCTB

© Epmak M.B., Manummuna H.B., Co6ko O.A., ®ucenko [1.B. Crarbst oTKpbITOrO 10CTyMa, MyOnuKyemas
Bcepoccuiickum nHCTHTYTOM 3a1muThl pactenuii (Cankr-IlerepOypr) u pacnpocTpansemas Ha yCIOBHIX
Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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K (PUTOTOKCHMHAM pacTEeHHH, KOTOPHIE HE BCTPEYAINCH B €CTe-
CTBCHHEBIX apeanax oburtanus (Adamski et al., 2016).
Pacrenns pona Solanum (L., 1753) npon3Bozsr BeliecTsa,
KOTOphIE MOXKHO HCIIONB30BaTh B IENSX 3aIIUTHl PACTEHHH
NIPOTUB TPUOHBIX, OaKTepHaNBHBIX MH(pEKIHH U ¢uTodaron
(Adamski et al., 2016). OCHOBHBIMH TJTUKOATKAJIOUIAMH TO-
Mara SIBISIOTCS 0.-TOMaTHH U JETUIPOTOMATHH. DTH BEIIECTBA
MPUHAUISKAT K TPYIE COSAWHEHUH CTEPOMIHBIX IIIMKOAJ-
kanmonnoB (Iijima et al.,, 2013). Konnenrpamust o-TroMaruHa
(o 5% chIporo BemecTBa) BHIIIE BCETO B CTEONSX, JIMCTHIX
n 3enenbix wronax (Koh et al., 2013). JIuctes Tomara He nme-
10T arpOHOMHYECKON [IEHHOCTH, HE HCIIONB3YIOTCS B IHILY.
[TosTOMy OHM SIBISIOTCSI JIEIIEBHIM HCTOYHHKOM BEIECTB,
KOTOpBhIE MOXKHO HCIIOJIB30BaTh B KAaueCTBE NPHPOIHBIX Iie-
ctununoB (Adamski et al., 2016; Gomes et al., 2014). Tax,
HarpuMep, O-TOMaTHH WHrubuposan poct Moniliophthora
perniciosa ((Stahel) Aime & Phillips-Mora, 2005) (Gomes
et al., 2014). ConmepkaHue 0-TOMaTHHA B IUIOJAX BIHSJIO Ha

OHTOTCHE3 JTHYUHOK Phthorimaea operculella (Zeller, 1873)
B IUIOJaX KYJIBTUBHPYEMbIX TOMATOB. AJb(a-TOMAaTHH JOCTO-
BEPHO OTPHUIIATEIHHO BO3EHCTBOBAI HA CKOPOCTDH Pa3BUTHUS U
pa3Mep TonoBHOM Kancynsl tnanHOK (Mulatu, 2006).

Hacrosiee uccienoBanue ObUIO TPEANPHHATO JUIS H3Y-
YEHUs] TOKCHYECKOTO JIEHCTBHS O-TOMAaTHHA MPOTHUB JIBa/Ila-
TUBOCHBMMILITHUCTON KapTodenpHol KopoBkH. KaprodensHas
kopoBka Henosepilachna vigintioctomaculata Motschulsky,
1858 (Coleoptera: Coccinellidae) siBisiercst cepbe3HbIM Bpe-
aureneM kaprogens Ha rore [lambHero Boctoka. Kpome
KapTrodens, KOpoBKa CHIIBHO ITOBPEXAAET TOMAThI, OTYPIIbI,
TBHIKBY, apOy3bl, Kabauku, OaknakaHbl. JKykn W JIMUUHKH BBI-
IPBI3AIOT NAPEHXUMHYIO TKaHb, CKeJIeTHPYIOT JIUCThs (Epmak,
Manumuna, 2022). [laxke n1pu HU3KOH YNCIICHHOCTH BPEIHTE-
11 (0.2—0.5 ocobeli Ha pacTeHHe) B IEPHO/ NOSBICHUS BCXO-
JIOB K KOHILY HMIOJISI — HayaJly aBryCTa BCE JIMCThS CIJIOIIb OKa-
3BIBAIOTCS CKEJIETUPOBAHHBIMU, U ypoxKail cHukaercs B 1.5-3
pasa (Epmak, Manummna, 2022).

MaTepnanu H METOAbI

B kayecTBe MOJEIBHOrO NIMKOAJIKAJIOWAA HaMH ObUI
BeiOpan TomaruH (Lllamupo, 1985). B skcmepumente wuc-
nonb3oBanca Tomarun XY, C, H NO, — M 1034.22 r/monb
(ROTICHROM-CHR, I'epmanus).

ToMaTuH (IMKONEPCUIIMH) — aJKaJOWUJ TPYIIbI COeANHE-
HUW CTEPOUIHBIX MIUKOAIKAJIONA0B. XUMUYECKH YUCTHIM TO-
MAaTHH MPENCTABIACT cO00i Oe0e KPUCTALTHIECKOe TBEPI0e
BerrectBo (Jones et al., 2005).

Jns u3ydyeHus aAeiicTBUA ToMaruHa Ha H. vigintiocto-
maculata B xadecTBe KOHTPOJBHOI'O pPacTeHUsl ObUI BHIOpaH
copt kaprodenst «CMak», KOTOPBIH 110 CBOMM OHOJIOTHYECKUM
XapaKkTeprCTUKaM ONTHMalieH ajst pa3Butus ¢urodara (Ma-
uinyHa u ap., 2019; Matsishina et al., 2021). beuta nposeaeHa
00paboTka JMCTbEB KapTodessi pacTBOPaMH TOMAaruHa pas-
JIMYHOW KOHIIEHTPaLUH B TPEX MOBTOpHOCTAX Mo 1600 MKk Ha
nuct. KoHTposnbHbIe JIHCThS 00padaThIBail JUCTHILINPOBAH-
Hoit Bonoi (Boponkosa, 2020). JIucThs OMEIIANINA B YAIIKU

Iletpu, B kaxayro damky nofacaxuBand mo 10 muuumHOK I
Bo3pacra. JIucTes xaprodens MEeHsIM Kax/bli 1eHb, Ipe/Ba-
PUTEIBHO HaHECS Ha HUX MCXOIHBIM MaToO4YHBIN pacTBOp, pa-
Ooure pacTBOPHI MM AUCTHLIMPOBAHHYIO Boay. BusyanbHyto
OIICHKY JCUCTBHS TOMaTHHA Ha H. vigintioctomaculata oue-
HUBAJIH 110 HAJIMYUIO MOP(OIOrHYECKUX aHOMAIUH y UMaro.
Mopdonornueckue anomanuu onucsisanu mo F0.A. [TpucHo-
My (ITpuchsiii, 2009).

s mpurorosneHus martodHoro 6% pacTBopa TOMaru-
Ha Ha | MJI OUCTHIUIMPOBAaHHOM BOJbI Opanu 6 Mr ToMaruHa
(Koh et al., 2013). 13 roToBOro Maro4Horo pacTBopa roToBH-
Jn paboyure pacTBOPHI HY)KHOUM KOHIeHTpanuu: 10-KpaTHBIH,
100-kparusiii, 1000-kparublii 1 10 ThIC. - KpaTHBIA pacTBOpP.
dorodukcannio OCyIIECTBISUIN € HOMOIIBIO CTEPEOMHUKPO-
cxona Nikon SMZ 25 (SInonus), a Takke nporpamMmsl Helicon
Focus. Cratuctuyeckyto 00paboTKy IPOBOJHIM B [IPOrpamMme
PAST v. 3.17.

Pesyabrarsl

B pesynbrare skcriepuMeHTa OblUla yCTaHOBJIEHA MpsiMas,
JOCTOBCpHAsA 3aBUCHUMOCTb MCKIY KOHHeHTpaHHeﬁ TOMAaTHu-
Ha M 4aCTOTOW BO3SHUKHOBEHHsSI MOP(OIOrHIeCKUX aHOMAaIHiA
(puc. 1, Tabn.1). Haubomnplee KoTu4ecTBO TEPATO30B U BBICO-
KYI0 CMepTHOCTh Habmtonanu mpu obpabotke 10 u 100-kpar-
HBIMH pacTBOpamMu ToMatuHa U coctaBmwim 60.0% / 16.6% u
46.7% / 26.6 % COOTBETCTBEHHO.

ITO0 00BSACHSETCS ATITOONOTHIECKUM COCTOSTHUEM, KOTOPOE
pa3BHUBAETCS B PE3YyNIBTATe OCTPHIX U MOAOCTPHIX BO3/ICHCTBUI

TOKCHUYHOTO BEIIECTBA HA JIMYMHOK, YTO MPHUBOIMT K YBEINH-
YEHUIO KOJIMYECTBA aHOMAJINI BCIIEACTBHE XPOHUYECKON WH-
TOKCUKALIUK, HO K HEOOIBIIOMY YMEHBILIEHUIO CMEPTHOCTH.
MeHbllue KOHIEHTPAIMK IPUBOISAT K BOSHUKHOBEHHIO COMa-
TOT€HHOT'O0 OTpPAaBJICHHS, MPOSIBISIFOIIETOCS B BUJIE CIIEIOBOTO
MOPaXEHUsI CTPYKTYP ¥ (DYHKIMH pa3IM4HBbIX OPTraHoB, HPH-
Bomsamux K rubenu opranusma (Tapaco um ap., 2015). IIpu
YMEHBILEHUU COJePKaHHsI TOMATHHA IPOUCXOJHUIO 3aKOHO-
MEpHOE CHH)KEHHE CMEPTHOCTH W 4acTOThl BO3HUKHOBEHHS

Tabauua 1. CrarucTuyeckue noKa3areau K JaHHbIM, IPEICTABICHHBIM Ha pUCYHKE 1

CraTucTuyecKue KpUTepuu Hopma Hapymienus onrorenesa Tepato3sl CMepTHOCTh
apmep““ IHanwpo-Yuka 0.894 0.664 0.823 0.858
Kpurepuii Jlnnmuedpopca L 0.245 0.375 0.253 0.232
Pacnpenenerne Faycea p 0.311 0.010 0.270 0.398
(normal)

CranpapTHas ommoka 1.609 0.1655 1.064 1.135
Jlucnepeits cysaitto 15.524 0.163 6.792 7.723
BEJTMYMHBI D[X]

CraHgapTHOE OTKIOHEHHE 3.940 0.404 2.606 2.779
Koadpuument Bapuarmu 74.764 182.033 123.516 115.872
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Table 1. Statistical indicators to the data presented in Figure 1

189

Statistical criteria Norm Ontogenetic disorder Teratoses Mortality
Shapiro-Wilk test W 0.894 0.664 0.823 0.858
Lilliefors test L 0.245 0.375 0.253 0.232
Gaussian distribution p 0311 0.010 0.270 0.398
(normal)

Standard error 1.609 0.1655 1.064 1.135
Variance D, 15.524 0.163 6.792 7.723
Standard deviation 3.940 0.404 2.606 2.779
Coefficient of variation 74.764 182.033 123.516 115.872
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Figure 1. Morphological anomalies and the mortality levels of Henosepilachna vigintioctomaculata
in response to the tomatine concentration
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HapymeHuid pa3BuTHs: 1000-kpaTHBIM pacTBOp — YpPOICTB
16.6 %, cmeptHOCTH — 6.8%); 10 THIC.- KpaTHBI PacTBOp —
3.3% u 3.4% cooTBeTcTBEHHO. [Ipy BOCHUTAHMU JIMYMHOK
Ha MaTo4YHOM pacTBope ¢ 6 % conep)kaHHeM TOMaTHHA CMepT-
HOCTh MakcHMallbHa 1 cocTaBisier 6omnee 70 %.
Habnromaemoe OTKIOHEHHWE BBIOOPOYHOW (PYHKIIHMH pac-
TIPE/IeNICHNsT PEe3yNIbTaTOB MCCIIEAOBAHUS OT TEOPETHYECKOU
SIBISIETCSI CTAaTHCTHYECKH 3HAYMMBIM. YCTAHOBJICHA MpsMast
JIOCTOBEpHast 3aBUCHMOCTb MEX/ly KOHIICHTpaIMeil ToMaTHHa

U YacTOTOW BO3ZHMKHOBEHHUS MOP(}OIOTMYECKUX aHOMAJHH
(df=0.82, p<0.01). Ilo pacmpenenenuro I'aycca, pe3ynbTarsl
00pasyroT TpH YETKHUX KilacTepa, IpHYeM MOKa3aTesu, MOy-
YEeHHBIE TPH MEHBIIMX KOHLEHTPALMSX, KJIACTEPU3YIOTCS C
KoHTposeM (0OpaboTka Bomoit). OTpHIATETbHBIC 3HAYCHUS
KO3 HIMEeHTa JKCIecca YKa3blBAlOT Ha CIVIaKCHHOE pac-
TIpe/ieNieHNe TIOKa3aTelieif, YT0 KOCBEHHO CBUJIETEIBCTBYET O
c1aboi KOPPENSAIIUOHHON CBS3M MEXIY THIIOM aHOMAIUH U
TOMaTHHOM (pHc 1).

Oobcy:xnenune

Panee MBI mokaszanu, YTO IPH NUTAHUU COPTaMH KapTo-
tdenst y xapTodenbHOW KOPOBKU 3a(UKCHPOBAHO 17 THITOB
yponcte (Matsishina et al., 2022). TIpu oOpaboTkax pacTBo-
paMu TOMaTHHA OTMEYEHa TOJILKO OJ[HA KaTeropHsl TepaTo30B
— aHOMaJIMM KPBUIBEB M HaAKpbUIbEB (puc. 2, 3, 4). B xone
OKCIIEPUMEHTa OBbIIM BBLIENEHBI 2 OCHOBHBIX THIA aHOMa-
JMH DIMUTP, coueTaHHble ¢ Apyrumu. K mepBomy Tumy oTHe-
ceHa Opaxanmutpus (puc. 2), T.e. YKOPOUCHHE WM PEAYKIUSL
JIICTAILHON YacTH, WIM YMEHBIICHHE Pa3MepOB HaJIKPBUIUMA
(ITpucHsiit, 2009). BpaxaauTpust cOpoBOXKAATIACH TAKXKE HeE-
JIOPa3BUTOCTBIO CETMEHTOB OPIOIIKa, 3aKPYyIVIEHHEM BEpIINH,
JKYXJIOCTBIO HQJIKPBUILEB M JedopMmanuerl KpbuibeB. Bropoii
TUT aHOMAJIMH — IUCTIMUTPUs (puc. 3), T.e. MOJHOE WIH JIO-
KaJIbHOE My3bIPEBUAHOE B3AYyTHE HAJKPHUIMH WM KpPBLIHEB
NIPU OTCYTCTBHM WJIM HEAOPA3BUTUU KYTHKYJISPHBIX CTOJIOH-
KOB, COCAMHSIONMX MeMOpaHbl KpbUIOBHIX 3ayatkoB (IIpu-
cHbil, 2009). Beinu oTMeueHs! cilydyau BOSHUKHOBEHHS ITHX
JIByX aHOMaJIHMH pa3BUTHS OMHOBPEMEHHO (pHcC. 4).

[MpnunHy MophoIOrNIecKnX aHOMANIUH CiIeayeT UCKaTh B
(usmonornn HacekoMbIX. MI3BECTHO, YTO CTPYKTYPY HOKPOBOB

OTIPEEISIOT dNHuAepMablble KiaeTkd. OHU BBIIENSIOT (ep-
MEHTBI, pa3pylIaloniie CTapyi KyTHKYIy, BCAchIBalOT IPO-
JIYKTBI, BOSHUKAIOIIHE B X0/I€ € pa3pyLIeHuUs], 1 CHHTE3UPYIOT
XMMHYECKUE BEIICCTBA HOBOM KyTHKYNbl (ManuiimHa u 1p.,
2021). BaxxHO OTMETHUTb, YTO U3MEHEHHSI THIIOAEPMBI HACEKO-
MBIX TIpH MeTamopdo3e HOCHT Xapakrep nepeanddepeHiu-
POBKHM TKaHH, M BO BpeMs 3TOTO Ipoliecca ruioaepma ooiee
YyBCTBUTENbHA K BHEIIHUM BozaeicTBusiM (I[Ipuchsiit, 2009;
Barbosa et al., 2014; Kaya, Vega, 2012). Ilox Bo3aeiicTBueM
9K30T€HHBIX U SHAOTCHHBIX (PAKTOPOB ITOT MpoIeCcC HapyIla-
ercst. OJHUM M3 3K30TCHHBIX (DAKTOPOB SBISCTCS HAJTHYUC
IJIMKOQJIKOJIOM/IOB B IHUILEBOM CyOCTpare HaceKOMBIX-(hUTO-
(baro. 13BeCcTHO, 4TO IIMKOAIKAIOH B! KapTO(eJIst CIoCOOHBI
WHrUOMPOBaTh AlETHIIXOINHACTEPA3y, YTO 3aTPYIHSET POBE-
JICHWE HEPBHOTO MMIIYJbca U OJIOKHPYET KOOPAMHHUPYIOIIYIO
JIeSITeNIbHOCTh LIeHTpaibHON HepBHOH cuctembl (McGehee et
al., 2000; Krasowski et al., 1997). ['miukoasikaaouabl H3MEHSIOT
MPOHUIIAEMOCTh KJICTOYHBIX MEMOpaH, BCTPAUBasCh B HHUX B
BHJIC CIeU(UYHBIX CTePOUIHbIX coequaenuii (Roddick et al.,
1988). Hcnonp3oBanue KapToPeabHOH KOPOBKOW HEKOTOPHIX

PucyHnoxk 2. bpaxanutpus HaAKpEUIEEB KapTOQeTbHOH KOPOBKH. A — bpaxanmutpus (yKopodeHHe HaAKPbUTHH pH
HEIIOPa3BUTOCTH CErMEeHTOB Oprotika); B — bpaxanutpus ¢ xyxnoctbio; C — Bpaxanutpus ¢ 3akpyriieHHeM BEpIINH
Haakpeuuit; D — [IpaBoCTOPOHSISE OpaxaauTpus

Figure 2. Brachelytry of the elytra of the potato ladybird beetle. A — Brachelytry (shorted elytra combined with underdeveloped
abdominal segments); B — Brachelytry with withered wings; C — Brachelytry with rounded elytral apexes;
D — Right-lateral brachelytry
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Pucynok 3. LluctanuTpus HaIKpeUIbEB KapTo(eabHOI KOpOBKH. A — JIEBOCTOPOHHSS MUCTITUTPUS C OpaxdmuTpuei u
M3MATOCTBIO HAKpUTHiA; B — Bpaxomutpus ¢ muctanmutpueit u menomenneit Kpouta; C — bpaxanutpus ¢ mucTanuTpueit

Figure 3. Cystelytry of the elytra of the potato ladybird beetle. A — Left-lateral cystelytry with brachelytry and crumped elytra;
B — Brachelytry with cystelytry and wings melomely; C — Brachelytry with cystelytry

Pl(lcyHOK 4. KoMILIeKCHBIS TIOpaXXCHUSA HAAKPBIIIBEB. A— I[BYCTOPOHHSISI TUCTIIUTPHUA C HCOTIECAIINM KYKOJIOYHBIM 3K3YBUEM;
B- HpaBOCTOpOHHSIS[ HUCTIIINUTPUA, C- I[BYCTOPOHHHSI HUCTIJIUTPUSA C UBMATOCTBIO

Figure 4. Complex anomalies of the elytra. A — Bilateral cystelytry with pupal exuviae; B — Right-lateral cystelytry;
C — Bilteral cystelytry with crumped elytra and wings
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Yy)KEPOJHBIX CTEPOMJIOB, IOCTYNAIOMNX C MUIIEH, AT CO3-
JIaHUS1 COOCTBEHHBIX KIIETOUHBIX JJIEMEHTOB SIBIISICTCS HOPMOM
n3-3a HECIOCOOHOCTH CHHTE3UPOBATH XOJIECTEPHUH CaMOCTOsI-
tenpHO (Roddick et al., 1988; Morris, Lee, 1984). Bxirouenue
B KaueCTBE CTEPOUIHBIX CTPYKTYP TIIHMKOAJIKAJIOWJI0B MOXKET
UMeTh (aTanbHbe TOCIEACTBHA U MeTabonM3Ma 1 OHTOTe-
He3a, MPOSIBISIIONINECS B BUIE MOP(OIOTHYECKUX aHOMAITHH.
TomatuH, KaK ¥ psi APYTHX DIMKOAIKAIOWIOB, MOXKET Hapy-
m1aTh pabOTy TOPMOHAIBHBIX CHCTEM, OTBEHAIONIHUX 32 Pa3BH-
THE HACEKOMBIX U CIIY)KUTh ITpUUnHOH TepaTo3oB (Chowanski
et al, 2016). MiccnenoBarenu OTMEUarOT TaKkKe pe3Koe CHIDKeE-
HHE aKTHBHOCTH ACTEPa3 IOBCHWIBHBIX TOPMOHOB, OTYETO YBE-
JIMYMBACTCS AJUIATOTPOITHASI aKTUBHOCTh MO3Ta, B PE3yNbTaTe
Yero MOBBIIIACTCS COJCP)KaHNE IOBEHWIBHBIX TOPMOHOB H IT0
9TOH NPUYNHE HACEKOMBIE HE MOTYT ITPOUTH JINIMHOYHO-MMa-
THHAJIBHYIO JIMHBKY, HA MIMaro BEIXOJST OCOOM ¢ TepaTo3aMH,
4yacTo OCCKpBIIbIe, UMEIOIINE KyKOJIOYHOE CTPOCHHE OpIOIIKa
(Barbour, Kennedy, 1991).

OnmHUM W3 TIEPBBIX META0OJIMTOB, KOTOPHIA HadyaJd WC-
TIOJTb30BaTh B KAaueCTBE WHCEKTHIN/AA, OBLT ajKajloua HH-
KOTHH, SKCTparupoBaHHBIA U3 Tabaka (Nicotiana tabacum),
KOTOpPBIH BO3/IEHCTBYET Ha XOJIMHEPIHYECKUH alleTHIIXOJINH-
HUKOTHHOBBIN PEIENTOp aleTWIIXOJIMHA B HEPBHBIX KIIETKaX
HACEKOMBIX, YTO HPUBOIUT K HEMPEPHIBHOMY CpadaThIBAaHHIO
HEHPOHAJILHOTO PELENTOpa M BBI3BIBACT JICTIONSAPU3AIINIO
HEPBHBIX KJIETOK, YTO MPUBOAUT K HEHPOTOKCHYECKOMY 3(-
texry (Pavela, 2016). [Ipyrumu npuMepaMy HUCIIOIb30BAHMS

JIKAIONJIOB B OOph0OE C HACEKOMBIMH SIBIISIOTCS KAIlCAUIIMH
u3 3KcTpakra octporo nepua (Capsicum annuum) W a3anu-
paxTuH, BBIICIEHHBIA M3 ceMsH HUMa (Azadirachta indica).
A3agupaxTHH BBICTYNAET PETYISATOPOM pPOCTa HACEKOMBIX,
KOTODBIN U3MEHSET MOBEICHHE M POCT HACEKOMBIX. OH Takxke
MOXKET JICHCTBOBATh KaK CICP)KUBAIOMIMNA (aKTop Uil caMOK
HACEKOMBIX, YTO NMPHUBOJMUT K YMEHBIICHHUIO pa3Mepa sull H,
TakuM 00pa3oM, yXyIIaeT pa3MHOXeHe HacekoMbIX (Pavela,
2007; Qu et al., 2022).

Hcxonst M3 MOMy4YEeHHBIX JaHHBIX, MBI I10JlaraeM, 4To TO-
MaTUH BJIMSAET HA (OPMHPOBAHHE KOHKPETHOW TPYMITBI MOp-
(oornuecKux aHOMAaJMi: HapylIaeT pa3BUTHE KpbuIbeB. 1o
pe3yabraraM HCCIIeIOBaHHS MOTyUYeH NMaTeHT Ha N300peTeHue
(Epmak u np., 2023). JlanHBIC CBUAETEIBCTBYIOT O IITyOOKOM
BO3JICHCTBHH O-TOMAaTHHA Ha XHU3HECIIOCOOHOCTH KapTOo(eihb-
HOH KOpoBKH. Ocobu ¢ MOP(OIOTHYECKMMH aHOMAJUSIMH
HUMEIOT OTPaHMYCHHYIO IOJBM)KHOCTH BCIIC/IICTBHE ITOpake-
HUSI JIOKOMOTOpHOTO anmapara. CHIKEHHE ITOJBIKHOCTH
UMaro NpUBOAAT K THOENM OT BO3JIEHCTBHA aOMOTHYECKHX
n Ouormueckux (pakTopoB cpensl (HepeyBIaKHEHHE, Iepe-
TpeB, XUIHUKH, AaHTHONOTHYECKHE BO3/ICHCTBUS copTa). DTO
SMUMHHHUPYET YacTh TCHOTHIIOB W3 TOMYJSAIMH M CHHXKAET
TeHeTHYecKoe pasHooOpasue. B komIiekce C MOBBHINICHUEM
YPOBHSI CMEPTHOCTH, 3TO YKa3blBaeT HAa IEPCIEKTHBHOCTD
IIPUMEHEHHE O-TOMaTHHA B KaYeCTBE MHCEKTHUIIMIHOTO CPEl-
CTBa B paMKax KOHLENIUH (PUTOCAHUTApHOH ONTUMM3AINH
arposKOCHCTEM.

3akiaouenune

B pesynbrare uccienoBaHusi yCTaHOBJIEHA MpsiMasl J0-
CTOBEpHAsi 3aBUCUMOCTb MEX]y KOHLIEHTpaluel TOMAaThHa,
94acTOTOW BO3HUKHOBEHHUS MOP(OJOTHUECKUX AHOMAIUH U
CMEPTHOCTBIO KapTo(eIbHOM KOPOBKH. TOMATHH MOXKET OBITh

HCIONB30BaH B KaYeCTBE MHCEKTHUIMIHOTO BELIeCTBa IS 3a-
LIKTHI KapTodens OT TakuX BpeauTeseH, kak 28-ToueuHas 60-
bs KOPOBKA.
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THE TOXIC EFFECT OF A-TOMATINE ON THE 28-SPOTTED POTATO LADYBEETLE
HENOSEPILACHNA VIGINTIOCTOMACULATA (COLEOPTERA: COCCINELLIDAE)
M.V. Ermak*, N.V. Matsishina, O.A. Sobko, P.V. Fisenko

Federal Scientific Center of Agricultural Biotechnology of the Far East
named after A.K. Chaika, Ussuriysk, Russia

*corresponding author, e-mail: ermackmarine@yandex.ru

Glycoalcoloids of plant origin serve as teratogens, causing various teratoses and abnormalities of insect development.
Our previous studies discovered dependence of developmental defects in the 28-spotted potato ladybeetle Henosepilachna
vigintioctomaculata upon its feeding on certain potato varieties. The present study was undertaken to study the toxic effect of
a-tomatine against the 28-spotted potato ladybeetle. Tomatine was chosen as a model glycoalkaloid. Potato leaves were treated
with tomatine solutions in different concentrations. Control leaves were treated with distilled water. Ten first-instar larvae were
placed in a Petri dish with treated leaves. The effect of tomatine on H. vigintioctomaculata was assessed by appearance of
morphological abnormalities in the adults. As a result, a confident direct correlation between the tomatine concentration
and the developmental defect frequency was found. Brachelytry and cystelytry were the main anomaly types. When the
stock 6 % solution was used, insect mortality was the highest, reaching 70 %. The highest level of teratoses (60 %) among
survived insects and relatively high mortality (27 %) were observed in insects treated with 0.6 % solutions of tomatine. As
the tomatine concentration decreased, so did the mortality level and developmental defect frequency. At 0.06 % solution
treatement, mortality was 17 % and quote of teratoses — 47 %, at 0.006% — 16.6% and 6.8 %; at 0.0006% — 3.3 % and
3.4%, respectively. Thus, tomatine can be used as an insecticidal compound for potato cultivation.
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Kpamxkoe cooouwenue

BJIMAAHUE 'EPBUIINI0B HA COOBIIECTBA APBY CKVIAPHBIX MUKOPU3HBIX
I'PUBOB, ACCOIIMUPOBAHHbBIX C OJHOJETHUMUA NHBAZUOHHBIMU COPHBIMH
PACTEHUSAMMWU ASTEROIDEAE
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VHBa3noOHHBIE pacTeHUs rajMHCOra MejikouBeTkoBas Galinsoga parviflora 1 MenkoJenecTHUK KaHAICKUi Erigeron
canadensis 4acTO BCTPEYAIOTCS B I0CEBAX M BIIOJIb IAXOTHBIX 3eMelib. DakTOpoM, CIOCOOCTBYIOIIMM UX PaclipOCTPaHEHHIO,
MOXKET OBITh aCCOIMUPOBAHHOE C STHMH OJHOJETHHUMHU BHUAAMH COOOILECTBO apOyCKyISIPHBIX MHUKOPH3HBIX IrpuboB. Ha
XapakTep CI/IM6I/IOTI/l‘ieCKI/IX OTHOMGHHﬁ, CKJIAABbIBAIOIUXCA MEKAY PACTCHUCM-XO03IMHOM U FpI/I6aMI/l OKa3bIBACT BJIUSHHEC
KaK MX TaKCOHOMHYECKas NPHHAIJICHKHOCTD, TaK U abnoTndeckue (axropsl. Llenbro uccienoBanus ObUIO onpenesieHne
MUKOpH3HOTO craryca E. canadensis n G. parviflora, npon3pacTaloniux Ha NaxOTHBIX MOJSX M BHE MX B IlylIKnHCKOM
p-ue Cankr-IlerepOypra. Bo Bcex BapuanTax, Kpome 00paboTK1 MEeTpUOY3WHOM, Ha CTa U1 LIBETEHHS BBISBIICHA BHICOKAsI
HWHTCHCUBHOCTb MUKOPU3ALNU U YaCTOTA KOJIOHU3AIHUU ITUX paCTeHHﬁ. CyU_leCTBeHHOe BJIMSIHUEC HaA MI/IKOpH3HbII>i cTaryc
OKa3bIBaJI0 BHECEHHUE TepOUIMI0B. B 4acTHOCTH, CHHTeTHYECK Ui ayKCuH 2,4 [ (2-3THAreKCHIOBBIH 3(hup) CTUMYITHPOBAIT
oOpasoBanue apOyckyin. Haubosbias KOJOHU3AIMSA HAOMIONANACh B KOPHSX Ui E. canadensis, BRIPOCIIETO BHE TIOJS.
AccorurpoBanubie ¢ E. canadensis apOyCKyIsIpHbIE MUKOPU3HBIE TPUOBI 00Pa30BhIBAIIN OTACIBHYI MOHO(DHICTHUESCKY IO
rpynity. Orta TpyIa, Ha Hall B3I, OTBe4aeT 3a Oosiee 3((eKTUBHBII cMMOMO3 M HYXIaeTcs B JalbHeiIIeM Ooiee
MMpUCTaJIbHOM U3YYCHUU.
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BBenenue

lanuucora menkoretkoBas Galinsoga parviflora Cav. u
MEJIKOJICTICCTHUK KaHaJackuil Erigeron canadensis L. — on-
HOJIETHHME, MHBAa3WOHHbBIC BHIBI. OTH PACTEHUS OTHOCSTCS
K TofnceMeicTBy Asteroideae, G. parviflora BXOmuT B TpUOy
Millerieae, a E. canadensis B Tpuby Astereae. B Hacrosiee
BpeMsi MEJIKOJICIIECTHUK KaHaJCKUH 3aHUMaeT IIECTOe MECTO
B CIHCKE HauOojiee pacHpOCTPaHEHHBIX U arpeCCUBHBIX BH-
noB Poccuu (Cenarop, Bunorpazgosa, 2023). B coro ouepens
Galinsoga parviflora sBIsieTCS OMHUM W3 HauOOJEe PacIpo-
CTpaHeHHbIX COpHbIX pacteHuid mupa (Pysek et al., 2017).

BerpeuaeMocTh 3TUX PAacTeHUIl Ha 3eMISIX  CEIIBCKO-
XO3SIICTBEHHOI'0 HAa3HAUeHMs] HMEET CBOM OCOOEHHOCTH:
G. parviflora yame npou3pacTaeT HEMOCPENCTBEHHO Cpeu
MOCaJ0K pa3lIMuHbIX KYJIBTYp, B TO BpeMs Kak E. canadensis
MPEANOYNTACT OKPAUHbI MOJIEH M COIPEAEIbHBIE C HUMH 3a-
opoutennsie Tepputopun (Ilnaunes, 2021).

JI71s1 HEKOTOPBIX COPHBIX MHBA3UOHHBIX PAacTEHUH IOACE-
MeiicTBa Asteroideae OKa3aHo, YTO OHH B pe3yjbrare o0pa-
30BaHUsI MyTYyaJIMCTHUECKHX OTHOIIEHUH C apOyCKYJISPHBIMU
MuKopu3HbIME (AMI') 1 TeMHOOKpAIIeHHBIMH CENTHPOBAH-
HeIMU dHIO0GUTHBIMU Tprbamu (TCD) monydaroT psja cyiie-
CTBEHHBIX IPEUMYLIECTB MEPe/ APYTUMH PACTEHHUsIMH. JTO
MPOMCXOUT MPEXKE BCETO 3a CUET YBEJIMUYCHUS JOCTYTHOCTH
MUTATEJIbHBIX BEIIECTB U BOJIbI, 8 TAKXKE MOBBIILICHUS YCTONYH-
BOCTH K HeOnmaronpusTHeiM paktopam (Mandyam et al., 2012,
2015; Shah etal., 2015; Majewska et al., 2015; Reza¢ova et al.,

2021; Malygin et al., 2021). Heo6XoquMo OTMETHTb, 4TO 3(-
(eKTUBHOCTh CUMOMO03a pa3lIMuHbIX BUIOB pacTenuit c AMIT
cuibHO Bapbupyer (Sile et al., 2021) u onpenensiercs: Gpuiio-
TEHETUYECKUM IOJIOKEHUEM YYaCTHHKOB U 3KOJIOTHYECKUMHU
¢dakxtopamu (Johnson et al., 1997; Jonesand, Smith, 2004).
s uaBasuonusix G. parviflora v E. canadensis noka3sa-
HO, 4TO OHHM 00pa3yror cum6Ouo3bl ¢ AMI' (Majewska et al.,
2015). Ognako yacToTa M MHTEHCHBHOCTH MHMKOPH3AINH, a
TaKKe €e BIMSHUE Ha YCHENIHOCTb PACIpPOCTPAaHEHUs U pa3-
BUTHS MEJIKOJICTIECTHHKA KaHAJICKOTO B Pa3HbIX YCIOBHSIX pa3-
nuaHo. Hampumep, B yciaoBusax 60510Ta KOJOHM3AIUS KOPHEH
AMI" mpuBoaMiia K TMOAABICHUIO JOMUHHUPYIOIIETO B 3TOMN
MECTHOCTH MEJIKOJIEIIECTHUKA KaHaJckoro E. canadensis,
u OJIAronpusITCTBOBANA Pa3BUTHIO TPEX COCEACTBYIOLIMX C
HUM CYOJIOMUHAHTHBIX BHJIOB, BKJIIOYAsi KyYMMEPOBHIO MOJIO-
caryto Kummerowia striata, yCTBIPHUK SITOHCKUW Leonurus
artemisia v ukcepukc Ixeris polycephala (Zhang et al., 2014).
Bricokuii MUKOPHU3HBIH cTatyc E. canadensis Tipu mpou3spac-
TaHUM B MHBAa3UOHHOM apeajie 10 CPaBHEHHIO C €CTECTBEH-
HBIM HE OKa3bIBaJl BJIUSIHUS HA MUKOPHU3ALUIO a0OPUICHHBIX
Bu0B. bornee Toro, nokasaHo, 4To 3aBUCUMOCTbD yCHEITHOCTH
pasButus E. canadensis 0T NYHTEHCUBHOCTH M 4aCTOTbI MUKO-
puzanuu AMI B 30He WHBA3UM CKOpee yMeHbIanack. B pe-
3yJIbTaTe aBTOPaMH ObLIO CAEIAHO MPEANOIMKEHNE O TOM, YTO
yCIIEIHbIE HHBA3HX 3TOTO BUJIA PACTEHHI 00eCIIEUUBAIOT IPY-
rue Mexanmmsl (Rezadova et al., 2021). Dto cormacyercs ¢
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TUIIOTE30M 3TUX K€ aBTOPOB O TOM, 4To AMI siBnsitoTes «mac-
CaXHpaMm», a HE IBIXKYIINMH CHIIaMU WHBa3Wil Asteraceae
(Shah et al., 2009; Rezacova et al., 2020). B cBoro ouepenp,
MyTyalmucTH4eckue oTHomeHus ¢ AMIT MoryT OBITH mmoJe3-
HBI JJI1 MHOTOJICTHUX PACTCHHN B YCIOBUSX KOHKYPCHIIHH C
COPHBIMH OIHOJICTHUMHE pacTeHUAMH. Tak mojaepkaHue 3710-
POBEIX ITOYB, OoraThIx AMI, MOKET CTUMYIHPOBATH MTO3THIOI0
CYKIIECCHIO MHOTOJICTHIX PACTEHHIA, YTO MOTCHIIMATBHO OTpa-
HUYMBACT TOSBJICHUE OJHOJNCTHUX BHJOB COPHBIX PACTCHUI
(Rezadova et al., 2022).

B To0 ke Bpemst ananu3 Bnusinuss AMI Ha ranuHcory 4eThl-
pexnydeByto Galinsoga quadriradiata Ruiz & Pav. mokazan
TOHKYIO PETYILIIUI0 WHBA3HH, 3aKIIOYAIONIYIOCS B WHTHOU-
POBaHUM PACIPOCTPAHECHHUS ITOTO PACTCHUS HA OOJBIIHNX BBI-
corax u crumymiun Ha Hu3kux (Liu et al., 2021; Liu et al.,
2023).

IMomumo AMI' B xopusix G. parviflora u E. canadensis
6butn BeLIBIIeHBl TCO (Mandyam et al., 2012). Tak xe, kak 1
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B ciay4ae ¢ AMI' B3auUMOOTHOIIEHHS] PACTEHUH-X035IEB C ITON
Tpynia rpu0oB MpearoIaraeT B3anMoIeHiCTBIE Ha YPOBHE Te-
HOTHITOB ¥ MOXKET BapbHUPOBAaTh OT MyTyaJIn3Ma JI0 ITapa3suTH3-
Mma (Mandyam et al., 2015). nst G. parviflora n E. canadensis
¢ MOMOIIBI0 UHOKYIISILIUAY in Vitro oKa3aHo, 4to TCO ctumy-
JIMPYIOT pa3BUTHE 3THX PACTEHHH U MOTYT YCKOPSITH KOJOHH-
3aruro kopaeit AMIT (Mandyam et al., 2012).

Takum o6paszom, cumbOmo3 mexny G. parviflora wnnm
E. canadensis ¢ AMI" MOXeT, B 3aBUCUMOCTH OT Pa3IMYHBIX
(haxTOpOB, MM0-pa3HOMY BIIHATH HA PAcIpOCTPaHEHHE ITHX CO-
PHBIX HHBa3HOHHBIX PACTCHUH.

Lenpto nanHOM pabOTHI OBIIIO OIpEAEIeHIHEe MUKOPH3HOTO
cTaryca OIHOJETHUX WHBa3HMOHHBIX PAaCTEHHH MEJIKOJIETIeCT-
HUKa KaHaJICKOTO M TaJMHCOTH MEJIKOI[BETKOBOH, IpOH3pacTa-
IOIIMX Ha MAaXOTHBIX IOJISIX M BAONb HUX B ITymIKMHCKOM p-He
Cankr-IlerepOypra.

MaTepnaﬂu H METOAbI

Coop pacmumenvnozo mamepuana

Coop xopHeit G. parviflora n E. canadensis, Haxomsammxcst
B (pase IBETECHUS, OCYLIECTBIISUIN M3-II0Jl PAaCTCHUH Ha TIIy-
6une 10-15 cm. [{ng xaxknoro Buga ¢ 4-x u O6onee pacTeHUH
cobupanu He MeHee 15 kopHeit 3—4 nopsika. Coop nmpoucxo-
JIWJI B TeUEHUE BereTaunoHHbIX nepuogos 2022 u 2023 ronos
Ha onbITHOM none Beepoccuiickoro HUU 3amuTsl pacTeHuit
(®I'bHY BU3P, Canxkr-IlerepOypr, IlymkuH), cormacHo Ta-
Ommue 1.

ITouBa y4acTka — I€pPHOBO-IOA30JIUCTAS, CYTJIMHUCTASL, C
coJiep’)KaHueM T'ymyca B axoTHoM ciioe 3—4 %, pH 6.3.

[MpenmecTBeHHNKOM KapToderns sBIsuIach NIIEHUIA SPO-
Bast. OOpaboTka MOUYBKI 10J] MOCA/IKY KapTodes BKItoyaia B
ce0s TMCKOBaHME, BCIAIIKY, KYJIBTHBALMIO U HAPE3Ky O00pO3.
Hopwma nmocanku kinyOHel coctapisuia 32 n/ra. B naneheiimem
(B mepuop BereTanyn) ObUIO MPOBEAEHO 2 OKYyYHBAHMUSL.

O0paboTKa MOYBHI MO/ MOCEB IMIICHHUIBI SPOBOH 3aKIIO-
Yajach B IIPOBEICHUH JMCKOBAHHUSI, BCIIAIIKN U KyJbTHBALMH.
[TpeniiecTBEHHNKOM MIIEHUIBI SPOBOI SABISUICS KapTodesb.
Hopwma BriceBa cemsta: 200 kr/ra.

IIpobonodzomoexa

BrisiBiienue apOycKyinsipHOW MHMKOPH3bI B KOPHSX pacTe-
HUI TPOBOAMIN C MOMOIIBIO CBETIONONBHOM MHUKPOCKOIHU.
Jns onpeneneHus CTPYKTYp apOyCKYJISIPHBIX MHKOPH3HBIX
rpuOOB OBLIT UCITOIB30BaH MOAM(UIIMPOBAHHBIN METO ICTIHT -
MmeHTtarmu 1 okpamusanus (Phillips, Hayman, 1970; Koske,
Gemma, 1989). Kopuan manepuposanu B 10 % pactsope KOH
B TeueHue 20 muH. npu 70°C, onorackuBaiy, OKpalIuBalu
npu 80°C 10 mun. 10% anunuHOBEIM cuHUM B 10 % Moa04-
HOU Kucjore, 3ateM oTMbIBanu 40% MOJIOYHONW KHUCIIOTOM,
Hape3ajlu Ha yacTu JUIMHOHW 1.5 cM u packiaasBanu mo 15
OTPE3KOB Ha MPEAMETHOM CTEKJIE MEKIY MapalieIbHbIMU JIH-
HUSIMH Ha paccTostHuU 1 cM. MUKpoCKONMpoBaHUE MPOBOAU-
JIU HAa CBETIIONOILHOM MuKpockorre Olympus Bx53 ¢ kamepoii
Progress Gryphax Jenoptik (yBenuuenus 400x, 800x).

Konuuecmeennas oyenxa 3HOOMUKOPUSHOT
KOMOHU3AYUU KOPHEl
KonnuectBennsiit yuér pazsutus AMIT mpoBogunu co-
macHo Trouvelot et al. (1986), ocHOBBIBasiCh Ha ompernene-
HUU COOTHOIICHUS MUKOPH30BaHHBIX W HE MHUKOPHU30BAHHBIX
YYacTKOB KOPHS, & TAKXKE WX HACHIIIIEHHOCTH MUKOPH30H.

Tabmuia 1. OnieHKa CTeIeH MUKOpH3aluy KopHel pactenuii G. parviflora v E. canadensis

JlononnurenbHas Hopwma pacxona Crenens MUKOpH3aImu, %
Bapu- | Pacrenue-
Kynsrypa 00paboTka repou- repOunmga Kparnocth WHTEHCHB- | HHTCHCHUB-
aHT XO3SIMH 4acToTra
[IUIOM (r/ra o 1.B.) HOCTB Ha 1 cM? |  HOCTH
kaprodenb
1 lNanuucora (copr PsbH- MeTpHGy3uH 720 (mo BCXOIOB KapT) 5 0 0 0
MEJIKOLIBETHASA + 210 (o BereTanum)
HyIIIKa)
FamuHcora MIIEHALA 2.4 1 (2->Trnrek-
2 sIpoBast (COPT | CHIIOBBII 3up) + 120+2.5 1 80.1 29.2 31.6
MEJIKOLBETHAs
CynapsIHs) ¢ropacymam
3 l'amuacora obounHa i i 873 338 36.2
MEITKOIIBETHAS ot
Menkonenecr- | MIIEHUIA 2.4 1 (2-pTunrex-
4 HHK KaHaja- | sipoBast (COPT | CHIIOBBIN 2¢up) + 120 +2.5 1 79.9 42.8 52.2
CKHH CynapbIHs) ¢nopacynam
Mernkonenect- o60unna
5 HUK KaHaJl- - - - 86.6 473 54.6
o 1oJid
....................... CKIM ol b
HCP, . 3.7 2.9 3.2
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Table 1. Assessment of the degree of mycorrhization of the roots of G. parviflora and E. canadensis plants

D f AMF colonization, ¢
Vari- Host plant The cro Additional Herbicide consumption Numbers of ceree o it co_tonlza ton, %
ant P P herbicide treatment rate (g/ha.) applications frequency mle:;llzy intensity
Galinsoga Potatoes 720 (o BCXOIOB KapT)
1 1508 (Ryabinushka Metribuzin A A P 2 0 0 0
parviflora . + 210 (mo BereTanum)
variety)
Gali Spring wheat
2 amnsosd | (gudarynya | 2.4 D + Florasulam 120 +2.5 1 80.1 292 31.6
parviflora .
variety)
3 Galinsoga | gieq side - - 87.3 33.8 36.2
parviflora
Eriveron Spring wheat
4 geron (Sudarynya 2.4 D + Florasulam 120 +2.5 1 79.9 42.8 52.2
canadensis .
variety)
5 Erigeron | g1 side - - - 86.6 473 54.6
............. CONAENSIS | | ooorveersnersee e scssmesens s
LSD, 3.7 29 32

Yacroty xononuzanuu AMI' kOpHEBOH CUCTEMBI paccuu-

THIBAJH 110 popmyie:

F,%=100 (N —n)/N,
rie N — o01ee 910 MPOCMOTPEHHBIX OTPE3KOB, N, — KOJHYE-
CTBO OTPE3KOB 0€3 MUKOPH3HI.

HNuTencuBHOCTh KonoHU3auu AMIT KopHEBOH CHUCTEMBI
M Ha 1 cM KOpHSI, BRIpDAXKCHHAS B TPOIIEHTAX, PACCUUTHIBAIIH
o opmyre:

M,% = (95n,+ 70n,+ 30n, + 5n,+ In )/N,
TJI€ N, — YMCIIO OTPE3KOB KOPHEH, OTHOCSIIMXCS K 5-MY KIIaccy
UHTEHCUBHOCTH, N, — CyMMa OTPE3KOB KOPHEH, OTHOCAIINX-
cs K 4-My KJIaccy  T.Ja., N — o0IIee 9uciio MpOCMOTPEHHBIX
OTPE3KOB.

[MapameTp m, XapaKTepU3yONUH HUHTEHCUBHOCTH KOJIOHU-
3aiuu AMI™ KOpHEBON CHUCTEMBI MUKOPHU30BaHHBIX OTPE3KOB
KOPHSI, PACCUUTHIBAJICS IO (hopMmyJe:

m,% = M/F.

[Moncuér obunus apOycKya B MUKOPU30BAHHOM YaCcTH KOP-

Hs (a) mpoBoaMIIcs TI0 opmyie:

a,% = (100m,, + 50m,, + 10m,,)/100,
[J€ M, BBIYKCIISIOTCA B COOTBETCTBHU CO  CIIEAYIONIUM
BBIPAKCHUCM
m,.=(95n,,,+70n,,, +30n,, +5n, . +1n  )(N-n)x 100/m,
TJIE N, — YUCIIO OTPE3KOB KOPHEH, OTHOCSIIMXCS K S-My Kiac-
Cy MHTCHCHUBHOCTH U K i-My KJIaCCy TIO IIKaJie TUIOTHOCTH ap-
Oyckyi, n,,, — CyMMa OTPE3KOB KOPHEH, OTHOCAIIMXCA K 4-My
KJIACCY MHTEHCUBHOCTH U K 1-My KJIaccCy MO LIKaJe MIIOTHOCTH
apOyckynm u T.11.; i = 1, 2, 3; N — 00111ee 4rucio mpoCMOTPEHHBIX
OTPE3KOB, N — KOIMYECTBO OTPE3KOB 6€3 MUKOPH3HI.

HacpImeHHOCTE KOPHEBOH CUCTEMBI apOyckynamu 4 BEI-
YHCISUIACH TI0 popMyIie:

A% =ax M/100

JIuCTIepCHOHHBIA ¥ MHOTO(AKTOPHBIA aHAJIMU3Bl TPOBO-
nuiuch ¢ nomolubto Hajactporku XLSTAT B mporpamme
Microsoft Excel, o0bemM BbIOOpKH cocTaBistl 15 oTpeskoB

KOPHEH ISl KasKI0TO BapuaHTa. DKCIEPUMEHTHI TPOBOTUIUCEH
HE MEHee JIBYX pa3.

Buioenenue JJHK u3 xopueu pacmenuti

Ot™meiThie KOpHU 3—4 mopsinka (12 u Gonee pacteHuit) U3
TeX )K€ BapHAHTOB, KOTOPHIE HCIIOJIB30BAIHCH TSI MUKPOCKO-
MUpOBaHMs, B KoiaudecTse 10 200 MI pacTHpasii B KHIKOM
azore. 3arem nobasmsim 500 mxn L{TAB Gydepa (2r LITAB,
28 mu SM NaCl, 4 mit 0.5M BITA, 5 mn 2M Tpuc — HCI,
JUCTHJUTMPOBAaHHAs BOJA) C aKTUBHPOBaHHBIM yriaeM (5 %)
(Koonjul et al., 1999). Hanee ouuctky u Boigenerne JJHK
TIPOBOIVITN coTlIacHO MatBeeBoit u ap. (2011).

KawectBo Bbimenenuss JHK konTponupoBanu npu mno-
Mou sekrpodopesa B 0.8 %-m araposnom reie ¢ dsGreen
(Lumiprobe) B 0.5 % tpuc 6oparHom Oydepe. Konuenrpanuto
monydyenHoit JIHK ompenensiim mo mapkepy MassRuler™
Express HR Forward DNA Ladder.

Tonumepasuas yenuasn peaxyusi

[onmmmepasnyto nemHyto peakiuto (ITLP) mpoBogwmu B 25
MKJ peaknnoHHo# cmecn DreamTaq Green PCR Master Mix
(2x) (Thermo Scientific) corracHO TPOTOKOITY MTPONUIBOTUTEIS
¢ 1 mxn JHK u 1 M1 cmecn npsiMoro 1 0OpaTHOTO TipaiiMe-
POB B KOHIIEHTpanuu | mM/MKI. AMITTH(QHUKAINIO TIPOBOIUIA
IO JIOKYCY XUTHH-CHHTA3HI | ipu Temneparype oTxura 60 °C,
¢ npaitmepamu CHS-79F (TGG GGC AAG GAT GCT TGG
AAG AAG) /CHS-354R (TGG AAG AAC CAT CTG TGA
GAG TTG) (Carbone, Kohn, 1999). [Ipaiimepb! cHHTE3UpOBA-
HBI Komnaaneit «Esporen» (Mocksa, PD).

Cexeenuposanue u anarus J[HK-nociredosamenvrocmet

CexBeHnpoBaHne ocymiecTsun mo Crnarepy Ha 0aze pe-
cypcHOro IeHTtpa «Pa3BUTHE MONEKYISPHBIX U KJIETOYHBIX
texuonoruiiy CIIOI'Y. Ananuz JHK-mocnenoBarenbHOCTEMH
MPOBOAMIIN C TIOMOIIBIO TMporpaMMmHoro mnaketa MEGAT:
Molecular Evolutionary Genetics Analysis version 7.0 for
bigger datasets (Kumar et al., 2018).

Pe3ysibraThbl U 00CYy:K/IEHHE

MukpocKonuuecKre UCCIeI0BaHNS KOPHEN pacTeHui, co-
Opannbix Ha onbiTHOM nosie ®I'BHY BU3P, BoisiBUiIM CTPyK-
TYpbl apOyCKYJSIPHBIX MHUKOPH3HBIX TpuboB y G. parviflora
u E. canadensis, npon3pacTaloUx Kak Ha 000YMHAX BIOJb
ToJIsA, TaK M Ha TI0Jie, 33 UCKIIIOYEHHEM ydacTka, oOpaboraH-
HOTO MeTpuOy3uHOM. Murenuii TpuOOB B KOPHSX PaCTEHHN

uMen xapakTepHsie Juis AMIT BHyTpuKIeTOUHbIE TU(aTbHbIC
cnupany U Be3ukynsl (puc. 1). B xopHsAxX pacteHuii, BIpocC-
KX Ha 00paboTaHHBIX cMecblo 2,4-]1 (2-3THNreKCUIIOBBIN
a¢up) u dropacynama ydactkax, HaOIIIONAIOCh CYNICCTBECH-
HO OoJee BHICOKOE KOJIMUECTBO apOyCKysl M MEHbBILIE BE3HUKYJI,
YTO cOIIacyeTcs C JIUTEPaTypHbIMH JAHHBIMH O BIHMSHHH
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Pucynok 1. Munenuii, rudanbHble CIpaii U BE3UKYJIbl B KOpHIX Erigeron canadensis
Figure 1. Vesicles and hyphae of arbuscular mycorrhizal fungi in a root of Erigeron canadensis

CHHTETHYECKHUX aKyKCHHOB, B TaHHOM ciydae 2,4-J1, Ha Mu-
kopusanuio (Etemadi et al., 2014). B 1o e Bpemsi UHTEH-
CHBHOCTb M 4aCTOTa MUKOPH3ALUH OBUIN COMOCTaBUMBI C Ha-
OmomaeMBIME Ha ydacTkax 0e3 oOpaborox repOurmmmamu. B
OTIIMYHE OT HAOMIOaeMOH paHHEE y 30JI0TApHHUKA KaHAJICKOTO
S. canadensis xapTHHBI (aBTOpPHI, HE OMYOJIMKOBAHO), DHIIO-
(uTHBIE TpHOBI Hapsxy ¢ AMI BcTpedasich TONBKO B KOPHAX
E. canadensis npon3pacTaroiiero BHe OIS, T0BOJIBHO PEJIKO,
¢ yactoroi 513 %, 1 He OKa3bIBAIN JOCTOBEPHOTO BIMSHUS Ha
CTeleHb MUKOpH3alun kopHeil. B kopusix G. parviflora supo-
(hUTHI BBIBIICHBI HE OBLITH.

YacroTa 1 HHTEHCHBHOCTH MUKOPH3AITIH KOPHEH U1 000-
UX BHJIOB PACTEHUH Pa3INvaInCh B 3aBUCUMOCTH OT BapHaHTa
npouspacTanui. BHe mons, Ha HeoOpabaThIBaeMBIX ITOYBAX,
MHUKOpH30BaHHOCTh G. parviflora n E. canadensis Oblia Bbilie
(gacrora Ha 7.2 1 6.7 %, UHTEHCUBHOCTH Ha 4.6 U 2.4 %, coOT-
BeTCTBEHHO) (Tabmuma 1).

AHanu3 CTPYKTypHI cooOImecTBa apOyCKyISPHBIX MHKO-
PH3HBIX IPUOOB, ACCOLINUPOBAHHBIX C MEIKOJIECTIECTHUKOM Ka-
HAJICKUM, [TOKa3aJl HAJIMIKE BUI0B U3 TOTO K€ KJIacTepa, 4To U
Y 30JI0TapHHKA KaHAJCKOTO (S. canadensis) (puc. 2). Oba stux
WHBA3MOHHBIX BU/Ia PACTEHHUH OTHOCATCA K Tpube Astereae, 1
MHUKOPHU3HBIH CHMONO3 SBIISETCS BAXKHBIM (PaKTOPOM, CIIOC00-
CTBYIOLIIMM uX pacrpoctpanenuto (Malygin et al., 2021). B
HACcTOsIIee BpeMsI TIOKa3aHO, YTO AJSI PA3IMIHBIX CEMEHCTB

66

—
96

pacteHuii sKonorndeckas 3(pQeKTHBHOCT B3aMMOAEHCTBHNA
MEX]y PACTEHHEM-X035IMHOM 1 apOyCKYIAPHBIM MUKOPH3HBIM
COO0IIECTBOM ONpeNersieTCs CKopee BUIOBOH ITPUHAIIEKHO-
CTBIO YYaCTHHKOB, YeM MHBa3HOHHbBIM cTarycoM (Hanzelkova
et al., 2023). B oTHOLICHUH BUIOB TPUObBI Astereae Hamu ObLTa
BBIZIBUHYTA IHIIOTE3a O TOM, YTO HAaUOONBIINI BKJIa]] B MyTya-
JUCTHYECKHE OTHOIIECHUS C STUMH PACTEHHUSMH BHOCST IPUOBI
nopsinka Diversisporales (Sokornova et al., 2022). BoisiBien-
uete JIHK-mocnenoBarensHOCTH TPHUOOB, aCCONMUPOBAHHBIX
C MEJIKOJICTIECTHUKOM KaHAICKUM, BXOIAT B OIMH KJacTep C
Acaulospora scrobiculata BR984-4 oTHOCAIIEMYCS K TIOPSIIKY
Diversisporales. K coxainenwro, 1o JJ0KycaM XHTHH-CHHTA3HI |
Ut apOyCKYISIPHBIX MUKOPU3HBIX TprooB B NCBI mpencras-
JICHO OTPaHUYCHHOE KOJIMYECTBO IOCIEe0BATEIbHOCTEH 1 IS
MTOATBEP)KACHUS 3TOM THIOTE3BI HEOOXOIUMO OoJIee IMUPOKOe
HCCIIeIOBaHNE, B TOM ymcie momydenne u anamm3 JJHK-mo-
CJIe0BaTEeIBLHOCTEH MO JIOKycy Manoil cyopeamuuisl PHK
(SSU), nucnonp3yemomy 171t MACHTHDHKAINN apOyCKyIIPHBIX
MHKOPHU3HBIX TpUOOB. B TO ke Bpems, MoNydeHHbIe JaHHBIE
MIOATBEPXKJAIOT BEICKa3aHHYIO HAMU paHHEe THIIOTE3Y.

Taxum o06pa3om, BHECEHHE TepOUINIOB OKa3hIBACT BIHS-
HHE Ha YCIENIHOCTh MHKOPU3ALUH COPHBIX PACTEHMH U, KaKk
CJICNICTBYE, OHIKAET X KOHKYPEHTOCHOCOOHOCTh. B TO xe
BpeMmsl, Kora uaeT nomHoe momasiuernne AMIT cooOmiects,
KaK B CiIy4ae ¢ METpHOy3WHOM, Ha Haml B3I, TpeOyroTcs

sequence 1 Erigeron canadensis
sequence 3 Erigeron canadensis

Acaulospora scrobiculata BR984-4

62

sequence 6 Solidago canadensis

Gigaspora margarita NC114B

sequence 5 Solidago canadensis

39

100
54

sequence 4 Sonchus arvensis
Glomus mossae AF059209.1 (=Funneliformis mosseae)

sequence 2 Sonchus arvensis

Penicillium mononematosum N7519010849

Pucynox 2. ®UIOreHETHYECKOE IPEBO, TOCTPOCHHOE METOIOM MaKCHMAIBHOTO MPaB0Mo00us ¢ GyTcTpan moaaepxkoi (400
pemuk) o JIHK-mocnenoBarenbHOCTSIM IPHOOB, aCCOIMHUPOBAHHBIX ¢ KOPHIMHU 0COTa MOJIEBOT0 Sonchus arvensis (Tpubda
Cichorieae), 30moTapHuKa KaHaICKOT0 Solidago canadensis i MeNKOJICTIECTHUKA KaHAACKoTO Erigeron canadensis (Tpuba
Asteroideae) 1o nokycy xutuHcuHTasbl [ Ha ocHoBe 389 i (Kumar et al., 2018)

Figure 2. Maximum likelihood phylogenetic tree based on Chitin synthase 1 sequence alignment (389 positions). Numbers
above branches represent percentages of bootstrap values (400 replicates). Sequences of AMF associated with Sonchus arvensis
(tribe Cichorieae), Solidago canadensis and Erigeron canadensis (tribe Asteroideae)
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JIOTIOTHUTENBHBIC MCCIICOBAaHNS MO OILCHKE BIIMSIHUS repOu-
IIUJIOB 3TOHM TPYNITEI HA MUKPOOHOE cO00IIecTBO pr30Ccheps!
KyJIBTypHBIX pacTeHui. B memom, pazHoe nelicTBue repOHIm-
noB Ha AMI'-coo0miecTBO HEOOXOAMMO YIUTHIBATh MIPU pa3-
paboTKe arpoTEXHHYECKUX MEp 3allWThl pacTeHHWH. Ycrem-
HOE pacnpocTpaHeHHne WHBA3MOHHBIX BUAOB G. parviflora n
E. canadensis B ycnoBusix Cankr-IlerepOypra u Jlenunrpan-
CKO#l ofmacTu CBsI3aHO, B TOM YHCIIE, C CUMOMOTHYECKUMHU
OTHOIICHUSMH C apOyCKYyISIPHBIMH MHKOPH3HBIMU T'pHOAMH.
OCHOBHOM BEKTOp PacIpoCTpaHEHUs ITHX pacTeHUil 3TO 3a-
OporreHHbIe, ITUTENEHOE BpeMs He 00pabaTsiBaeMble TEppH-
Topun. COOTBETCTBEHHO, COKpAIIIEHHE 3THX IIIomaaeii Oyaer

CHOCOOCTBOBaTh CHIDKCHHIO CKOPOCTH — PaclpOCTPAHCHUS
STHX WHBAa3HOHHBIX BHIOB. Hambonee 3ddekruBHBIC MyTya-
JMUCTUYCCKUE OTHOIICHHS WHBAa3HOHHBIX BUIOB G. parviflora
u E. canadensis cxiagpIBaroTCs, IO HaeMy MHEHHUIO, ¢ AMI
mopsiaka Diversisporales. THTepecHO OTMETHTB, YTO 3a4aCTYIO
MIPEJICTABUTEINICH ITON TPYIITEI HET B COCTABE KOMMEPYECKHIX
mpemnapatoB ynoopenuit Ha ocHoBe AMI (Vahter et al., 2023).
Pa3paboTka IHArHOCTHYECKON CHUCTEMBI, TIO3BOIISIONICH BBI-
SIBIISAITH ATOT KJIACTep IPUOOB, MOXKET IOMOYb B JaTbHEUIIIEM
OIICHUTH POJIb ATOTO KJIACTEpa B PaCIPOCTPAHCHUH PaCTCHUMN
mojiceMercTBa Asteroideae.

Pabota BrmonHeHa B pamkax rpanTa Cankt-IlerepOypra B chepe HaydHON M HAYIHO-TEXHUUECKOU aesTensHocTr 2023 T
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THE EFFECT OF HERBICIDES ON ARBUSCULAR MYCORRHIZAL FUNGI ASSOCIATED
WITH ANNUAL INVASIVE ASTEROIDEAE WEEDS

S.V. Sokornova!*, D.M. Malygin?, A.S. Tkach!, A.S. Golubev!
'All-Russian Institute of Plant Protection, St. Petersburg, Russia

Saint-Petersburg State University, Saint-Petersburg, Russia
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Invasive plants Galinsoga parviflora and Erigeron canadensis are common in crops and adjacent territories. One of
the factors contributing to their spread is the community of arbuscular mycorrhizal fungi associated with these species.
The nature of the symbiotic relationship between the host plant and AMF is determined by their phylogenetic position
and place of growth. The aim of this work was to determine the level of mycorrhizal colonization of E. canadensis n
G. parviflora growing in arable fields and along them. For plants at the flowering stage, high rates of frequency and
intensity of mycorrhization were revealed. It has been shown that the level of mycorrhizal colonization of E. canadensis
and G. parviflora is significantly influenced by the range of herbicides applied. The application of 2.4 D slightly reduced
the intensity of colonization, but significantly stimulated the formation of arbuscules in plant roots. In turn, metribuzin
prevented the formation of mycorrhiza. AMF associated with these plants formed a separate clade. This group, in our
opinion, is responsible for more effective symbiosis with invasive plants of the Asteroideae subfamily and requires further
closer study.
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DETERMINATION OF TRICHOGRAMMA EUPROCTIDIS EFFICACY AGAINST
THE KEY PEST, EUROPEAN GRAPEVINE MOTH, LOBESIA BOTRANA
(LEPIDOPTERA: TORTRICIDAE) IN THE AEGEAN REGION VINEYARDS, TURKEY

B. Giiven'*, F. Ozsemerci', F. O. Altindisli’, B. Mihct!, N. Keskin’, O. Asciogul®

Directorate of Plant Protection Research Institute Bornova, Izmir, Tiirkiye
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European grapevine moth Lobesia botrana is the most important pest causing crop losses in most of Tiirkiye’s grape
growing regions, feeding mainly on inflorescence and grape berries. This study was carried out to determine the release
efficiency and the most efficient dose of the native egg parasitoid, Trichogramma euproctidis against L. botrana in an
organic vineyard located in the Menemen district of Izmir, in the Aegean Region, which has the largest grape production
area. In this context, two different release doses at 75 000 and 100 000 parasitoids/ha were applied to find the most
effective one. The effectiveness of the parasitoid was compared in terms of pest infestation rates in grape bunches from
parasitoid-released and non-released plots just prior to harvest. The infestation rates in plots released 100 000 parasitoids/
ha (12, 4 and 5%) and 75 000 parasitoids/ha (7.5, 11 and 1 1 %) were lower than control (25, 33 and 70 %) in 2017, 2018
and 2019, respectively. In 2018 and 2019, the high release dose (100 000 parasitoids/ha) applied five or six times in total
was the most promising with the lowest pest infestation rates. In this study, the most effective release dose (100 000
parasitoids/ha) of the native egg parasitoid, 7. euproctidis, was determined for the first time in Tiirkiye. In conclusion, the
results obtained from the study will encourage the use of this parasitoid in organic and integrated grape growing programs.
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Introduction

In Tiirkiye, 4 165 000 tons of grapes are produced from
384 537 hectares of vineyard area. The Aegean Region, on
the other hand, ranks first in Tiirkiye with its viticulture area
of 110 000 hectares. Today, “Sultani Cekirdeksiz (=Sultana)”
variety (Vitis vinifera L.) takes the first place in terms of ex-
port-oriented table grape production in Tiirkiye and 95% of
grape exports are seedless grapes. Manisa, Denizli and Izmir,
which are among the provinces of the Aegean Region, are in
the first place in production (Anonymous, 2022). European
grapevine moth, Lobesia botrana (Denis and Schiffermuller)
(Lepidoptera: Tortricidae), which is the major pest in the vine-
yards of Tiirkiye, directly damages on the vine by feeding on
flowers, unripe and mature grape berries. Additionally, it caus-
es fruit juice to flow from the punctures out of mature berries
and creates a suitable environment for saprophyte fungi and
afterwards mycotoxin development during unsuitable storage
conditions of dried berries and thus indirectly, causing consid-
erable losses in both quality and yield of grape (Altindisli and
Ozsemerci, 2013). L. botrana control is almost the most im-
portant source of input and if this pest is not controlled, there
is a loss in yield between 45-92 % (Ongag, 1975). Due to in-
tensive and unconscious chemical control practices, pests be-
come resistant to insecticides and cause disruption of the nat-
ural balance by damaging beneficial insects in the ecosystem.
For these reasons, it is necessary to develop environmentally
friendly control methods that will be an alternative to chemi-
cal control of L. botrana. Integrated pest management and or-
ganic farming are controlled, certified agricultural production

systems that increase the feasibility of biological control ap-
plications and give importance to the environment and human
health. It is of great importance to use natural enemies against
L. botrana in grape growing areas where these agricultural
programs are implemented.

A number of studies have been carried out to describe para-
sitoids, specifically or occasionally associated with European
grapevine moth (Lucchi et al., 2016; Scaramozzino et al., 2017,
2018). Most of the species associated with EGVM (>95 %) are
either parasitic Hymenoptera belonging to the families Braco-
nidae, Chalcididae, Elasmidae, Eulophidae, Ichneumonidae,
Pteromalidae and Trichogrammatidae, or belong to Tachini-
dae (Diptera). Egg parasitoids of the genus Trichogramma are
one of the most used beneficial insects in biological control,
especially against moth species (Pinto, 2006; Querino et al.,
2010). Trichogramma species are the most widely exploited
and used for pest management across the world. There are 230
recorded species and the highest numbers of species have been
described from the USA, India, Brazil, China, Russia and Por-
tugal (Jalali et al., 2016; Carlos et al., 2022; Di Giovanni et al.,
2022) However, it has been proven that the low effectiveness
of some Trichogramma applications in biological control is
due to the selection of unsuitable species and their application
in unfavourable ecological conditions (Reda, 2004; Moreau et
al., 2009). Therefore, native species are preferred over exot-
ic species because of their possibility of adapting to climate,
habitat and host conditions (Hassan, 1994; Smith, 1996). It
was noticed that, in releasing the indigenous Trichogramma

© Giiven B., Ozsemerci F., Altindisli F. O., Mihci B., Keskin N., Asgiogul O., published by All-Russian Institute
of Plant Protection (St. Petersburg). This is an open access article distributed under the terms of the Creative Commons
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bourarchae for the control of the grape moth L. botrana was
more effective than 7. evanescens in reducing grape yield par-
ticularly (Kordy et al., 2014). Indigenous species that are col-
lected from the same region should always be prefered (Van
Lenteren et al., 2003).

A limited number of studies have been conducted abroad
on the use of different Trichogramma egg parasitoid species
against the harmful insect L. botrana in the vineyard within
the scope of biological control. In the Aegean Region, Trich-
ogramma euproctidis was found to be the most common and
intense species in L. botrana eggs (Ozsemerci et al., 2016).
However, a comprehensive study has not yet been conduct-
ed in Tiirkiye with regard to the release efficacy and effective
dose of the egg parasitoid T euproctidis against this pest. Polat
and Ozpmar (2007), released T. evanescens against L. botra-
na only once and neither effective release dose nor efficiency
were investigated in the study. In the second study, single re-
lease of T. evanescens was applied with a single dose in field

Giiven B. et al. / Plant Protection News, 2023, 106(4), p. 201-209

conditions, and the effective dose was not revealed (Ayvaz et
al., 2008).

In this study, it was aimed to determine the effective re-
lease dose and release number to reveal the effectiveness of the
mass-produced 7. euproctidis parasitoid, which is the indige-
nous species found in the Aegean Region. The effective release
dose and release number findings obtained from the study to
determine the effectiveness of the parasitoid will contribute to
support and using of this parasitoid in organic agriculture, in-
tegrated pest and integrated crop management programs. The
possibility to suppress the population of L. botrana by using
native parasitoid in alone or, if necessary, as a complementary
treatment using together with a biological pesticide is a very
important step for the sustainability of grape growing. As a
result, healthy and environmentally friendly products will be
obtained and a positive contribution to sustainable grape pro-
duction will be made by disseminating and putting the local
input into practice.

Materials and Methods

The main material of the study consisted of “Sultani
Cekirdeksiz” vineyard in Menemen county of Izmir Province,
the Flour moth [Ephestia kuehniella Zeller (Lep.: Pyralidae)],
the egg parasitoid [ Trichogramma euproctidis Girault (Hyme-
noptera: Trichogrammatidae)], biological stages (egg, larva,
pupae and adult) of the European grapevine moth [Lobesia
botrana (Dep. Tortricidae), pheromone traps (Pherocon 1C,
Trece®) and release cards.

Production of laboratory host Ephestia kuehniella

Fresh eggs of the laboratory host, E. kiiehniella, were
needed for the mass rearing of 7. euproctidis. T. euproctidis
were reared in the climate room conditioned at 25 +1°C
temperature, 70 £5 % relative humidity and a photoperiod of
16:8 (L:D). Larvae of E. kiiehniella, were reared in an artificial
diet consisting of % corn flour, 2/4 wheat flour and 4 beaten
pistachio nut mixtures in plexiglas cages. In order to facilitate
pupae formation, cardboard was placed in the culture cages in
rolls during the last larval stage (Tungytirek, 1972).

Emerging E. kuehniella adults were transferred to the egg
laying cages. One part of the eggs taken daily from these cages
were used in parasitoid rearing and the other part of them were
used in the rearing of host E. kuehniella. In order to prevent
embryo development of one-day-old E. kuehniella eggs,
they were exposed to UV irradiation for 20-25 minutes and
stored in the refrigerator at +4 °C. Then, these eggs were glued
homogeneously on 200 x 100 mm paper, which was moistened
with water. After water dries, the papers were cut into pieces
100 x 1.5 mm) and placed in glass tubes for parasitoid rearing
(Tungyiirek, 1972; Uzun, 1989; Cerutti et al., 1992; Goncalves
et al., 2005).

Rearing of the egg parasitoid 7richogramma euproctidis

In this context, first, the native egg parasitoid species
were collected directly from each generation of the host
pest eggs incubated in the laboratory in order to check
for parasitism. Samples of parasitized eggs were sent for
species characterization to Dr. Fahriye Sumer Ercan (Ahi
Evran University, Faculty of Engineering and Architecture,
Department of Genetics and Bioengineering, Kirsehir—Tiirkiye)
and to Richard Stouthammer (Department of Entomology,
University of California, Riverside, USA) for validation of
results. Parasitoid samples identified as T. euproctidis were

reared on E. kuehniella eggs in incubator adjusted to 28+1°C
temperature, 65 + 10 % relative humidity and a photoperiod of
16:8 (L:D) conditions. Rearing was conducted in glass tubes
by using eggs glued on the paper cards. Diluted honey solution
was smeared on these cards as food for adult parasitoids.
Paper cards carrying daily eggs of E. kuehniella were taken
into glass tubes and offered to newly emerged 7. euproctidis
adults transferred into these tubes for parasitization. Parasitoid
adults that completed their development and emerged were
transferred to other tubes with fresh E. kuehniella egg cards.
In this way, parasitoids were continuously reared throughout
the year until the end of the study.

Determining efficiency of Trichogramma euproctidis

against Lobesia botrana

The study was conducted in a Sultani Cekirdeksiz vineyard
of three-ha trained as “T” trellising system (3 x 2 m) in Re-
search and Application Farm of Ege University in Menemen
County in Izmir. Plots are comprised of two different release
doses (75 000 and 100 000 parasitoids/ha) and unreleased
(Control). Each parasitoid releasing plot includes four parallel
rows (100 m in length), considering each row as one replica-
tion (Reda, 2004). Control plot consisted of 10 rows. Seventy
rows were left between control plot and parasitoid released
plots, whereas 10 rows were reserved as buffer area between
two parasitoid-released plots.

The egg parasitoid 7. euproctidis has been released against
first, second, third and fourth generation of L. botrana. Parasi-
toid release dates have been chosen in each generation of the
pest considering egg-laying period. For the determination of
the beginning of egg laying, the criteria of Forecasting System
have been followed. One each pheromone trap (Pherocon 1 C,
Trece®) was installed in the control and parasitoid-released
plots when the accumulation of daily maximum temperatures
reached to 1000 °C. The monitoring traps have been checked
two or three times until first adult has been captured, then once
a week. Parasitoid release dates were timed according to:

a) When the capture of adults began in traps,

b) The accumulation of daily effective temperatures
reached to 95-100, 450—460 and 970-980 degree days,
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c¢) Phenological growth stages of grapevine reached to In-
florescence separated, Berries pea-sized and Veraison in 1%, 2"
and 3" generations, respectively, and

d) Monitoring population fluctuation and new egg laying in
4% oeneration (Altindisli, 2014).

When the infestation rate of L. botrana exceeded 5-6%
in grape flowers or bunches, bioinsecticide based on Bacillus
thuringiensis var. kurstaki was applied against larvae (Altin-
disli et al., 2016). Tractor-mounted orchard sprayer (Model:
ATA 400 L-capacity, equipped with 12 ceramic hollow
cone nozzles, Agrotek Spraying Machinery & Agricultural
Technology Import Export Agricultural Products Industry
Trade. Ltd.-Manisa-Tiirkiye) has been used in the vineyard
for pesticide applications. High working pressure (25 bar) and
different application rates (700—1100 1/ ha) according to grape
phenological stages have been used during sprayings.

By estimating the egg laying date of the pest in each gen-
eration, release bags containing parasitoid carrier cards were
placed in each row at 5 m intervals at the height of the clusters
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similar in two parasitoid-released plots. Biological features of
the parasitoid during releases have been explained in Table 1.

Assessment

Grape bunches were checked in parasitoid releasing and
control plots to decide the time of parasitoid release and to
determine infestation rates. The infestation rates in each plot
just before harvest have been analysed statistically to evaluate
the effectiveness of the parasitoid against the pest. In order to
determine the effect of the parasitoid, 25 grape bunches from
each replication, (totally 100 bunches per plot) were checked
before harvest. Infection rates in the parasitoid-released
and control plots were determined and compared by X? test
(P<0.05) by using the SPSS Statistics Software 21.

Table 1. Some biological features of Trichogramma
euproctidis in release cards
Taoauna 1. Hekoropsie Ononornyeckue 0COOCHHOCTH
Trichogramma euproctidis B KapTOUKax BBIITyCKa

approximately 1.2 m) (Reda, 2004). Two different doses (75 o . .
f)OIz)pand 100 O}(])O parasit(oids/ha) have been applied in each re- Biological Stage Ratio (%) Developmental period (Day)
leasing time to determine the most effective dose. E. kuehniel- Larva 20 3
la eggs of different ages including pre-adult (larval, prepupal Prepupa 20 4
and pupal) stages of the parasitoid have been used during re- ~ PUP2 30 6
leases to cover egg laying period of L. botrana as long as pos- Pupa 30 7
sible (Uzun et al., 1996). All application procedures have been

Results

Population fluctuation in pheromone traps
Pheromone traps were hanged into trial vineyard on 8
March 2017, 9 March and 9 March 2019. First adults were
captured on 24 March 2017, 15 March 2018 and 29 March
2019, respectively. Weekly trap catches and climatic data
regarding average temperature and relative humidity in 2017-
2019 are presented in Figure 1, 2 and 3 respectively.

As seen in Figure 1, three generations of L. botrana have
been clearly observed in the trial vineyard in 2017. Generally,
adult population of each generation in parasitoid released plots
was lower than control. The highest number of adults captured
in the release plots were 33, 40 and 38 observed on 14 April,
07 June and 27 July, respectively. Adults number observed in
the control plots, on 14 April, 07 June and 27 July were 40,
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Figure 1. Weekly trap catches of Lobesia botrana in parasitoid-released and control plots and climatic data
regarding average temperature and relative humidity in Menemen-Izmir in 2017

Pucynoxk 1. ExxenenenbHblie yinoBel Lobesia botrana Ha y4acTkax, rjie ObUIH BBITYIICHBI TAPA3UTOUIBI, M HA KOHTPOJIBHBIX
yJacTKax, a TaKKe KIMMaTu4ecKre JaHHbBIE O CPEHEN TeMIiepaTrype U OTHOCUTEIbHON BIaXKHOCTH
B Menemen-M3mupe B 2017 rony
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Figure 2. Weekly trap catches of Lobesia botrana in parasitoid-released and control plots and climatic data
regarding average temperature and relative humidity in Menemen-Izmir in 2018

Pucynoxk 2. Exxenenensueie ynossl Lobesia botrana Ha y4acTKax, rie ObIIH BBIIYIIEHBI TAPA3UTOUbI, U HA KOHTPOJIBHBIX
y4JacTKax, a TakKe KIMMaTHdecKue JaHHbIe O CPeIHEeH TeMeparype 1 OTHOCUTEIbHON BIaKHOCTH
B Menemen-M3smupe B 2018 rony

Adult Flight and Climatic Data - 2019

200.0
180.0 1
1
]
160.0 H
1| ——Temp (°C)
140.0 ]
= [}
3 '
21200 HY R R. H. (%)
% 1
]
s 100.0 / N
S i Parasitoid-
2 8004 ! released
e, N . A "
60.0 e eeeeeseesseesesssorrreiisereees A ]
K ALY Jd
~ ) 1. --- Control
40.0 N 1\ /
/' \\ ,’ \ PR 4..'
20.0 ,' M—- \Vid \\ II
f—————— - F \~ _/
0.0 It = il VR e Rt
D OO O O O O O O O O O O O O O O O OO O O O
- - T T e o oo o e e - o= - o= = =
o O O O O O O O O O O O O O O O o O o o o
N NN NN NN NN NN NN N NN NN NN A
0 (o] 0 (o] o ™M o N~ < = ~ < — ® W N O © N
- NN g e N5 T N0 g NN N
M o ™ < T < nu v u w © © o N N~ O~

Date (mm/dd/yyyy)

Figure 3. Weekly trap catches of Lobesia botrana in parasitoid-released and control plots and climatic data
regarding average temperature and relative humidity in Menemen-Izmir in 2019

Pucynoxk 3. ExxerenensHbie yioBel Lobesia botrana Ha y4acTKax, rje ObLIH BBIMYIICHBI TAPA3UTOUIBI, U Ha KOHTPOJIBHBIX
y4acTKax, a TAkKe KIMMaTHYECKUE TaHHbIe OTHOCUTEIBHO CPEHEN TeMIlepaTypbl U OTHOCUTENBHOMN BIaKHOCTH
B Menemen-M3mupe B 2019 rony

30 and 69 respectively, Similarly in Figure 2, adult population

of each generation in parasitoid released plots was lower than

control in 2018. In the release plots, number of adults observed
on 12 April, 31 May and 10 July, were 32, 25 and 46 respec-
tively. In the control plot, on 19 April, 25 May and 10 July, the
highest number were detected as 46, 80 and 92 adults, respec-
tively. However, earlier adult emergence and two peaks were
observed in the first generation probably due to warmer winter

and extreme climatic conditions such as heavy rain between 24
and 26 March and low temperature (min. 4°C) on 30 March
2018. Rainy period has been repeated in the first three weeks
of June 2018, inhibiting adult flight and decreasing trap catch-
es. It caused overlapping of second and third generations in
June and July by occurring egg-laying period with one-week
interval on 19 and 26 June 2018 and longer egg laying period
in July 2018 (Table 2). Grapevine phenology and L. botrana
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biology developed earlier in 2018. Grape berries matured and
were harvested two weeks earlier than 2017 (Table 3).

As shown in Figure 3, adults of L. botrana have been ob-
served in the monitoring traps throughout the season in the
control and release plots since March 29, 2019. In the release
plots, three peaks were observed on 18 April, 12 June and 8
August 2019, capturing 16, 55 and 119 adults. In the control
plot, on the same dates, the highest number were detected
as 47, 80 and 180 adults, respectively. Studies have shown
that the first adults of L. botrana emerge in the second half
of March in the vineyards of Izmir (Ozsemerci et al., 2016).
Similarly, it has been determined that the first adult flight of L.
botrana in the vineyards of Hatay Province begins in March
and the pest generally produces three generations a year, once
in April, June and July in the southern Tiirkiye (Caglar, 2009).

Determining efficiency of Trichogramma euproctidis
against Lobesia botrana

Dates when the Forecasting criteria including egg
detection were met and used for the timing of Trichogramma
releases, were given in Table 2, whereas dates of counting,
complementary B.T. applications against L. botrana and
infestation rates in each generation of the pest were presented
in Table 3.
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As shown in Table 2 and 3, the first release of the
parasitoid has been made on 19 April 2017 in the trial plots
even before egg laying since other necessary criteria such as
flight peak, phenology and degree-day not to get risk in the
beginning. When the damage of the first generation larvae
became noticeable in the inflorescences, very high infestation
rates were detected in two parasitoid release plots (21.6 and
22.9%) and in the untreated control plot (30.7%) in the
assessment on 18 May 2017. It was observed that a single
release is not sufficient to be effective during the long egg-
laying period in the first generation. Trandeva (1993) reported
that L. botrana lays a large number of eggs during the first
generation, but the egg parasitoids cannot be effective in this
period due to precipitation and low average temperatures, and
the effectiveness of the releases begins to increase from the
second generation.

Table 3. Dates of counting, parasitoid release, BT
applications and infestation rates of Lobesia botrana in
Menemen-Izmir in 2017, 2018 and 2019

Taoauna 3. [later yueta, BEIOpoca mapa3suTOHIOB,
npumeHenns BT u ypoBHs 3apaxenust Lobesia botrana B
Menemen-3mupe B 2017, 2018 u 2019 romax

2017
. o o B.T. Infestation rate (%)
Table 2. Dates of Forecasting criteria for the timing Count | Release Appl* | 75000 | 100000 | Control
of Trichogramma releases against Lobesia botrana in 04/19 04/19 N N N B}
Menemen-Izmir in 2017, 2018 and 2019 05/18 05/31 ) 21.6 2.9 30.7
Tabamua 2. J[aTel IpOrHO3UPOBAHUS KPUTEPUH ONIPEACIICHUS 06/06 06/07 05/06 10.0 22.0 24.0
CpoKoOB BeIITycKa Trichogramma nipotus Lobesia botrana B 07/06 07/11 - 7.0 10.0 39.0
Menemen-M3mupe B 2017, 2018 u 2019 rogax 07/11 07/27 - 6.7 1.7 394
G 07/27 08/01 - 7.3 7.4 33.0
Peak (Gen.)* d-d* Egg det.* Phenological stage 08/09 08/09 ) 14.0 10.0 431
04/14 (1.) 92 n.d.* Inflorescence sep. 08/17 (harvest) 75 125 250
- 400 05/31 Pea-sized berry 2018
06/07 (2.) 465 06/06 Pea-sized berry B.T. Infestation rate (%)
- 979 07/11 Before veraison Count | Release Appl* | 75000 100000 Control
07/27 (3.) 1216 07/27 Before veraison 04/19 i} 04/20 14.0 10.0 38.0
- 1430 08/09 Maturation 05/18 05/18 - 8.0 5.0 16.0
2018 05/31 - - 12.0 6.0 20.0
Peak (Gen.)* d-d* Egg det.* Phenological stage 06/26 06/27 - 11.0 3.0 26.0
04/19 (1.) 95 n.d.* Inflorescence vis. 07/23 07/23 07/10 13.0 4.0 30.0
- 435 05/18 Pea-sized berry
05/25 (1.) 476 05/22 Berries small
- 850 06/19 Bunch closure 07/31 (harvest) 11.0 4.0 33.0
06/26 (2.) 970 06/26 Berries still green 2019
- 1085 07/03 Before veraison Count Release B.T. Infestation rate (%)
07/10 (3.) 1284 07/10 Veraison Appl.* | 75000 100000 Control
2019 05/31 05/31 04/26 7.0 3.0 14.0
Peak (Gen.)* d-d* Egg det.* Phenological stage 06/11 06/12 - 9.0 4.0 12.0
04/18 (1.) 134 n.d. Inflorescence vis. 06/20 06/20 - 8.0 4.0 27.0
06/11 (2.) 438 05/31 Pea-sized berry 06/25 - - 20.0 5.0 41.0
- 589 06/11 Pea-sized berry 07/02 07/09 - 14.0 6.0 38.0
707 06/20 Bunch closure 07/09 07/23 - 20.0 4.0 41.0
- 1008 07/09 Before veraison 07/23 - 12.0 5.0 48.0
- 1204 07/23 Veraison 07/30 07/31 - - - -
08/08 (4.) 1329 07/30 Maturation 08/08 (harvest) 11.0 5.0 70.0

*: Peak (Gen.): Peak (Generation); d.d.: degree-day; Egg det.:
Egg detection; n.d.: not detected.

*: B.T. Appl.: Bioinsecticide application based on Bacillus
thuringiensis var. kurstaki.
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Since spraying could not be done against the first generation
of L. botrana, infestation rates of second generation were
determined as 10 and 22% in the release plots on 6 June
2017. One day before parasitoid release, a complementary
application with Bacillus thuringiensis var. kurstaki was made
against the second-generation larvae to help suppressing high
population density (Table 3). Although more parasitoids were
released, the infestation rate in clusters was found to be higher
in 100 000 parasitoids/ha plot compared to 75 000 parasitoids/
ha plot in 2017.

It was considered that higher infestation rate in the 100
000 parasitoids/ha application occurred because the 10 rows of
safety strips left between the 100 000 parasitoids/ha application
plot and control plot were not sprayed. For this reason, in the
experiment conducted in 2018, the number of rows between
100 000 parasitoids/ha releasing plot and control plot as safety
increased from 10 to 70 and were applied regularly with B.T.
In the plots that had a total of 7 times parasitoid releases during
the season in 2017, the infestation rate in the clusters was
found to be lower (7.5 and 12.5%) than in the control (25 %),
but it is seen that it is not at an acceptable level.

In 2018, when the injury of first generation became clear, a
very high infestation level by larvae was detected in the release
and control plots (14 %, 10% and 38 %) in the assessment on
April 19. Therefore, an application with B.T. was made on
20 April 2018 against the first generation before the start of
parasitoid releases. This application has been very useful in
reducing the population level of the pest. Between 18 May
and 10 July, from the second generation to the end of the third
generation for 8 weeks, the pest could be controlled through
four releases, especially in 100 000 parasitoids/ha-released
plot. However, due to an unexpected problem on the rearing
of T. euproctidis, no release could be made on 10 July 2018,
and it was obligatory to spray with B.T. once again (Table 3).
After this date, the problem in production was solved and a
release against the fourth generation was made on July 23,
2018. After this last release, the density of the pest did not
increase until harvest. In the final assessment made on July 31,
2018, the infestation rates were 33 % in the control, 4 % in 100
000 parasitoids/ha, and 11 % in 75 000 parasitoids/ha-released
plots. Harvest in the trial area started on 31 July 2018. With
the release of 100 000 parasitoids/ha for 5 times in total, the
infestation rate of L. botrana in the clusters was the lowest
compared to the control and at an acceptable level in terms of
the success (<5-6 %) (Altindisli et al., 2016).

Based on grape phenology, pest biology and accumulation
of degree-day, an application was made against the first
generation of L. botrana using B.T. on April 26, 2019, in
order to reduce the population density. This application has
been very useful in controlling the population of the pest,
and the infestation level did not increase after the releases of
parasitoids until harvest, especially in the application of 100
000 parasitoids/ha. In the control plot, the infestation rate of
the pest reached a very high level. Because of the counting
made on May 31, 2019, at the beginning of the second
generation damage, larval infestation rates of 7%, 3% and
14% were determined in the parasitoid release and control
plots, respectively (Table 3). The first parasitoid release was
made same day just after the assessment count.

Afterwards, as newly laid L. botrana eggs were found on
11 June 2019, the second parasitoid release was made on 12
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June 2019. The pest was monitored until the harvest and when
new eggs were found in the vineyard, parasitoid release was
repeated if more than one week had passed since the previous
release. Although adults were regularly captured in the traps
in July, a significant peak did not occur in the third generation
(Table 2). Harvest in the experimental area started on August
8, 2019, when adult numbers began to increase in the traps.

In the last assessment before harvest on August 8, the
infestation rate was recorded as 70% in the control, 5% in
the application of 100 000 parasitoids/ha, and 11% in the
application of 75 000 parasitoids/ha (Table 3). With the release
of 100 000 parasitoids/ha 6 times in the season, it is seen that
the infestation rate in the clusters is the lowest compared
to the control and is at an acceptable level in terms of the
success of the efficacy. In summary, no other insecticide was
used in 2017, 2018 and 2019, except for biological pesticide
applications of B.T. recommended by us in order to reduce
the initial population density of L. botrana, which was very
high in all the plots. As known, B.T. used to control this pest
in vineyards has been found to be harmless against many
Trichogramma species (Smith, 1996; Reda, 2004).

In this study, the parasitoid carrier cards in the release
bags were brought to the laboratory and examined under
a microscope one week after each release to determine the
hatching rates of parasitoid eggs in the nature. The hatching
rates of parasitoid eggs released in the field were found to be
86%, 83% and 90% in 2017, 2018 and 2019, respectively.
Reda (2004) obtained similar results with 77.7-97.4%
parasitoid emergence rates in the released labels in the efficacy
study of many Trichogramma species against L. botrana in the
vineyard.

As stated in biological control studies using Trichogramma
species, evaluating parasitism rates alone is insufficient
to determine the effectiveness of the parasitoid. It has
been reported that the efficacy of egg parasitoids from
Trichogramma and other genera can only be interpreted in
relation to an indicator showing host population level per unit
area (for example, decrease in infestation rate) (Smith, 1996;
Reda, 2004). For this reason, this study was designed in such
a way as to make an evaluation on the infested bunch number
only. In order to determine the effectiveness of the released
parasitoid, the infestation rates before harvest were compared
and evaluated (Table 4).

The two applications experiment were compared in pairs
with the Chi-square method and grouped statistically. There
was no difference between the two release doses in 2017 in
terms of infestation rates in the clusters (X>= 1.510; S.d=2; p=
0.219); A difference was found in 2018 (X*=33.859; S.d= 2;
p=0.00) and 2019 (X2 =126.20; S.d=2, p=0.00). As a result of
the pairwise comparisons, the control plot formed a different
group from Trichogramma-released plots in three years: in
2017 — [(X?*= 13.469; p.d= 1 p=0.001); in 2018 — (X*=4.348;
p.d= 1 p=0.037) and in 2019 — X? =2.496; p.d=1; p=0.118)]
(Table 4).

In 2018 and 2019, the lowest infestation rates were
determined as 4% and 5% for two consecutive years,
respectively. Accordingly, it is thought that the release of 100
000 parasitoids/ha provides the lowest cluster infestation rate
compared to the control and remains below 5-6 %, which is an
acceptable level for the success of environmentally friendly
control (Anonymous, 2014; Altindisli et al., 2016).
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Table 4. Infestation rates of Lobesia botrana in Menemen-Izmir just before harvest in 2017, 2018 and 2019

Taoauna 4. YposeHs 3apaxenus Lobesia botrana 8 MenemeH-3Mupe HENMOCPEACTBEHHO TIepe COOPOM ypoxKast
B2017,2018 n 2019 rr.

2017
Treatment Infested bunch Uninfested bunch
Total # of bunches " Ratio (%) " Ratio (%)
75 000 parasitoids/ha 106 8 75a 98 92.5
100 000 parasitoids/ha 120 15 120 a 105 87.0
Control 104 26 25.0b 78 75.0
2018
Infested bunch Uninfested bunch
Total # of bunches ) .
# Ratio (%) # Ratio (%)
75 000 parasitoids/ha 100 11 11.05 89 89.0
100 000 parasitoids/ha 100 4 40c¢ 96 96.0
Control 109 36 33.0a 73 76.0
2019
Infested bunch Uninfested bunch
Total # of bunches ) .
# Ratio (%) # Ratio (%)
75 000 parasitoids/ha 100 11 11.0b 89 89.0
100 000 parasitoids/ha 100 5 50c 95 95.0
Control 100 70 70.0 a 30 30.0
Discussion

In the research carried out within the scope of integrated
control in the vineyards in Bulgaria, Trichogramma
dendrolimi, T. embryophagum and T. pintoi have been released
three times against the first and second generations of L.
botrana (400 000, 600 000 and 400 000 parasitoids/ha) as well
as sprayings of insecticides and fungicides that are necessary.
T. embryophagum and T. dendrolimi suppressed L. botrana
population below the targeted level, keeping infestation rates
at 2% and 5.8 %, respectively in 1993 (Trandeva, 1993). In
Germany, Reda (2004) released different strains of 11 Trich-
ogramma species (220 000 parasitoids/ha) once against the
second and third generations of L. botrana in vineyard areas
where pesticides are also used. The highest reduction in cluster
infestation rate was recorded in the plots where 7. cacoeciae
(Cac-94) was released with an average of 83.2 %. Unlike this
study, the lowest infestation rates were obtained with higher
parasitoid number and less release number.

El Wakeil et al. (2009,) obtained the lowest cluster
infestation rates of 9.2 % and 4.4 %, respectively, applying two
release doses (50 000 parasitoids/ha and 75 000 parasitoids/
ha) of the egg parasitoid Trichogramma evanescens four
times against L. botrana in vineyard areas in Egypt. In this
study, a similar lowest infestation rate of 4 % was obtained by
using higher parasitoids (100 000 parasitoids/ha) and release
numbers at shorter release interval.

As can be seen above, successful results were obtained
below the targeted levels in studies conducted with different
species, doses, release numbers and intervals regarding the
release efficiency of Trichogramma species against different
population densities of L. botrana in different countries and
grape varieties. To date, the effectiveness of Trichogramma

egg parasitoids released against L. botrana in vineyards has
varied according to the selected parasitoid species and quality
(lifetime, egg laying, search capacity and hatchingrates), release
rate and frequency, pest density, variable climatic and growing
conditions, release and evaluation criteria (Smith, 1996;
Moreau et al., 2009). For example, in the studies conducted
by Trandeva (1993), Reda (2004) and El Wakeil et al. (2009),
other parameters such as day-degree and plant phenology in
the Forecasting System were not used to determine the release
time of the egg parasitoid, apart from adult flight monitoring
of the pest with pheromone traps. In addition, higher doses
and longer release intervals have been used (Trandeva, 1993;
Reda, 2004). Except for the study conducted by El Wakeil et
al., (2009) in Egypt, the lowest number of parasitoids and the
lowest cluster infestation rates were obtained in this study.

In the Aegean Region, where viticulture is the most com-
mon and economically important, Lobesia botrana is the key
pest of grapevines as it directly damages the fruit. When any
wrong application is made regarding the control of the pest in
the first generation, the population of the pest is usually high
in the following generations and the damage increases. In or-
der for the biological control of the pest to be successful, the
management strategy is to reduce the population density with
an appropriate insecticide against the first generation, prefera-
bly with B. T.. Then, when the eggs of the second, third and, if
necessary, fourth generations begin to appear or when they are
expected to be laid, it should be suppressed by releasing 100
000 T. euproctidis parasitoids/ha up to six times with 1-2 week
intervals. Depending on the continuation of the oviposition
period, the number of releases should be reduced or increased.
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OITPEAEJIEHUE DOPEKTUBHOCTU TRICHOGRAMMA EUPROCTIDIS TTPOTHB OCHOBHOI'O
BPEJIUTEJIA, FPOBI[EBOPI JINCTOBEPTKU LOBESIA BOTRANA (LEPIDOPTERA:
TORTRICIDAE), HA BUHOI'PAJIHUKAX STENCKOTO PEI'MMOHA, TYPLIMA
B. Giiven'*, F. Ozsemerci', F.O. Altindisli', B. Mihct!, N. Keskin', O. Asciogul?
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EBpomneiickass rpo3neBas nmuctoBeptka Lobesia botrana — 310 HamOoyiee OIACHBINH BpPEAWTENb, BBI3BIBAIOIIUN
MOTEpPH ypoXkasi B OOJNBIIMHCTBE PErHOHOB BBIpAIMBaHMsI BUHOrpana B Typuuu, MUTasch B OCHOBHOM COLBETHSIMU U
IpO3bSIMU BHHOTPaa. DTO MCCIieoBaHUE OBUIO MPOBEIEHO VISl onpeaeneHus d(pPEeKTUBHOCTU BBIyCKa M Hauboiee
a¢dekTHBHON N03bI MECTHOTO Napasurouaa suu Irichogramma euproctidis Girault (Hymenoptera: Trichogrammatidae)
npotuB L. botrana B OpraHMYECKOM BHHOTPATHHKE, PACIOIOKEHHOM B palioHe MeHeMmeH-M3Mup Dreiickoro peruoxa,
KOTOpBIA MMEET caMyio OOJBIIYIO IUIOIIAAb IPOU3BOACTBA BUHOTPAJa. bpuiM IMpHUMEHEHBI JBE pa3HbIE J103bI BBHIITYCKa,
75 000 1 100 000 mapasuronnos/ra, 4ToObI BeIOparh Oonee addexTrBHy0. DP(HeKTHBHOCTS Mapa3uTonaa CPaBHUBAIIH
10 CTENEHH 3apakKeHHsl BPEIUTEISIMU I'PO3Jiel BUHOTPaJia ¢ YYacTKOB, i€ MPOU3BOAMIICS U HE ITPOM3BOJIMUICS BBIMYCK,
HETOCPECTBEHHO Mepe]] cOOpoM yporkas. 3apakeHHOCTh YYaCTKOB, Ha KOTOPBIX 0110 BEIMyIieHo 100 000 napasurouaos/
ra (12, 4 u 5%) u 75 000 mapasurounnos/ra (7.5, 11 u 11%), Obuta HHUKE, YeM Ha KOHTPOJBHBIX ydacTkax (25, 33 u
70%), B 2017, 2018 u 2019 romax, coorBercTBeHHo. B 2018 u 2019 romax Hambojee MEpPCIEKTUBHOM, IMOKa3aBIICH
caMylo HU3KYIO 3apaKeHHOCTh BpEIHTENIeM, OKa3ayiach Ooiyiee BbICOKas no3a Bbimycka (100 000 mapasuromnos/ra) ¢
KpaTHOCTBIO TPUMEHEHHS IIITh WM IecTh pa3. B aTom nccnenoBanun Brepssie B Typruuu Oblta onpeneneHa Hanboee
sddexrrBHas no3a Beirycka (100 000 napasuronnos/ra) 7. euproctidis. Pe3ynsrarsl, oTy4eHHBIE B 9TOM HCCIIEIOBAaHHH,
Oy/yT crIocoOCTBOBATH UCTIONB30BAHUIO STOTO TAPA3UTON/IA B IIPOrpaMMax OpraHMYeCKOH U MHTETPUPOBAHHON OOPHOBI C
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SUSCEPTIBILITY OF BOMBYX MORI LARVAE TO MICROSPORIDIA NOSEMA BOMBYCIS
FROM THE SILKWORM AND NOSEMA SP. FROM THE COTTON BOLLWORM
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Microsporidia are widespread parasites and cause diseases in economically important insects. A microsporidian isolate
NspHA22 was discovered in the cotton bollworm Helicoverpa armigera in South-Western Russia. It showed 100%
sequence identity of small subunit rRNA gene to Nosema bombycis, a natural parasite of the silkworm Bombyx mori.
However, after feeding second or third instar B. mori larvae with spores of the new isolate, insect mortality didn’t differ
from that of the control, and no sporulation was revealed in alive and perished insects. In contrast, feeding N. bombycis
spores isolated from B. mori resulted in high levels of host mortality and intense parasite sporulation at all the infection
dose and larval instars used. This likely indicates that the isolate NspHA22 belongs to a species different from N. bombycis,

in spite of identity of rDNA sequences.
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Introduction

Microsporidia are parasitic protists that have a common
origin with fungi (Bass et al., 2018). Many species of
microsporidia are highly pathogenic for arthropods and
significantly affect their populations (Becnel and Andreadis,
2014; LeBrun et al., 2022). Microsporidia belonging to several
genera are known to regulate population dynamics of their host
(Andreadis et al., 1996; Malysh et al., 2013, 2018). Practical
interest in studying these parasites is due to their ability to
actively multiply and cause a disease (microsporidiosis). There
are many examples demonstrating the role of microsporidia
in regulation of abundance of mass lepidopteran species (Issi,
1986; Frolov et al., 2008; Kermani et al., 2013; Simoes et al.,
2015; Hopper etal., 2016). Particularly, the species of the genus
Nosema might be devastating for insect populations, like the
type species, Nosema bombycis Négeli 1857, a natural parasite

Materials

Silkworm eggs were obtained from the Stavropol
sericulture station (Pyatigorsk) and propagated at the facilities
of All-Russian Institute of Plant Protection in St. Petersburg.

Spores of N. bombycis, isolate NbBM23, were produced
in silkworms at the Scientific Research Institute of Sericulture
(Tashkent, Uzbekistan) and propagated in the larvae of the
beet webworm Loxostege sticticalis in St. Petersburg. The
same approach was applied for mass production of the spores
of the novel microsporidium, of the genus Nosema, named
NspHA22, isolated from bollworm larvae collected in the
Krasnodar region in 2022.

Total DNA was extracted using a simplified protocol of
Sambrook etal. (1989) with modifications (Malysh etal.,2019).
For DNA amplification, the primers targeting two loci were used.
One locus was the small subunit ribosomal RNA (SSU rRNA)
and the primers were 18f:1047r, annealing temperature (Ta)

of Bombyx mori Linnaeus, 1758 (Bombycoidea: Bombycidae)
that has been a threat to silk industry since ancient times (Bhat
et al., 2009).

In 2019, a novel isolate was found in a population of cotton
bollworms Helicoverpa armigera (Hiibner 1808). Comparison
of SSUrDNA fragments of this isolate with the orthologs of
other representatives of the genus Nosema suggested identity
or very close relationships of the isolated microsporidium to
N. bombycis (Kononchuk et al., 2021). Due to similarity of
the spore structure and low sequence divergence of rRNA
genes among Nosema spp., differentiation of species within
this group poses a serious problem (Kyei-Poku et al., 2008;
Issi et al., 2020; Tokarev et al., 2020). The aim of this work is
to evaluate the ability of the new isolate to infect the silkworm
Bombyx mori, a type host of Nosema bombycis.

and methods

54 °C, product size 900 bp (Weiss, Vossbrinck, 1999). Another
locus was large subunit RNA polymerase (RPB1). Primers for
this locus were designed specifically for this study, including
the pairs a) nosRPBlforl (GATCTYGCYTACAGTASAC),
nosRPBlrevl (AGCRGTGAGWGTATCTT), Ta = 52°C,
and b) nosRPBlfor2 (GTTCAAGATACWCTCACYGGT),
nosRPBlrev2 (AGRGTATCHGAATCDGC), Ta = 56°C,
producing amplicons of 900 and 600 bp, respectively. For PCR
analysis we used DreamTaq Green PCR Master Mix (Thermo
Fisher Scientific) with the following cycling conditions: initial
denaturation at 95°C for 5 min, 40 cycles of denaturation
at 95°C for | min, annealing for 1 min, elongation at 72°C
for 1 min, and final elongation step of 72°C for 5 min. The
amplicons were visualized using electrophoresis in 1%
agarose gels with GeneRuler Ladder Mix molecular weight
marker, 75-20000 bp (Thermo Fisher Scientific). The purified

© Malysh S.M., Utkuzova A.M., Ignatieva A.N., Mirzakhodjaev B.A., Grushevaya [.V., published by All-Russian Institute of
Plant Protection (St. Petersburg). This is an open access article distributed under the terms of the Creative Commons Attribution

License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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amplicons were sequenced at Evrogen (Moscow) by a standard
method of chain termination (Sanger, 1977). Sequence reads
were processed with BioEdit (Hall, 1999).

Fresh spores of NbBM23 and NspHA22 were used to
infect second instar larvae of the silkworm at the dosages of
10%, 10* and 10° spores per individual using 3 t 05 replicates,
10 larvae per repetition. An aliquot of the spore suspension
(100 pl) was applied to young mulberry leaves, which were
placed on a moistened cotton wool and exposed to the second
instar larvae. For the third instar larvae, a suspension with
spores (200 pl) was applied to a mulberry leaf with its petiole
inserted in a 5 ml glass vial filled with water and sealed with
parafilm. The experimental variants included dosages of 10*
and 10° spores/larvae. Each variant has 2 repetitions. Each
repetition contained 40 larvae. In control, insects were treated
similarly, but without addition of spores.

The experiments were carried out at the temperature of
+ 24°C. Mortality was recorded daily for 60 days. Distilled
water was used as a control. Insect corpses were homogenized
and examined under the light microscope Carl Zeiss Imager
M1 and Lab.Al, equipped with AxioCam video cameras and
AxioVision software, in a bright field at magnifications of
400x and 1000x (oil immersion).

Smears showing no spores at all were considered negative
while smears showing 1-10, 10-100 and >100 spores per
microscope field at 40x magnification were scored as low
(“+”), moderate (“++”) and high intensity infection (“+++7),
respectively.

Data processing was carried out using the Sigmaplot
program (Systat Software, Inc.) using analysis of variance
(ANOVA) followed by Fisher’s least significant difference
(LSD) test.

Results and Discussion

The microsporidian isolate from the cotton bollworm
showed 100 % identity to the previously characterized isolate
from the same host and location, sampled two years earlier
(Kononchuk et al., 2021). When compared to other Genbank-
accessible entries, it also showed a high level of sequence
correspondence of the diagnostic DNA fragments to those of
the known species. In particular, the sequence of SSU rRNA
was 100 % identical to those of several isolates of N. bombycis
from GenBank, accession ## FJ772435, AY747307, D85504,
and D85503. The isolates of Nosema rachiplusiae NRnuBA
(# KY126433), Nosema pyrausta (# HM566196), Nosema
trichoplusiae ATCC 30702 (#U09282), Nosema (Vairimorpha)
ceraces (# EU267796), Nosema tyriae (# AJ012606), Nosema
(Vairimorpha) imperfect (# AJ131645), Nosema mylitta
Nm15SSU (# MN542655), Nosema disstriae (# EU219085),
Nosema antheraecae (# EU864526), and Nosema fumiferanae
(# EU219083) showed 99.4-99.7% identity to N. bombycis
and NspHA22. Less than 97.7% similarity was found when
compared to the following isolates: Nosema granulosis (#
AJO11833), Nosema (Vairimorpha) austropotamobii (#
MF344634), Nosema empoascae (# DQ996238), and Nosema
(Vairimorpha) cheracis (# AF327408).

Fragments of the largest subunit RNA polymerase gene at
two independently amplified loci showed similarity of about

97-98 % with other species of the genus Nosema, including
N. bombycis, N. trichoplusiae, and for one of the loci the
similarity was 97.8 % (Table 1). Similar levels of identity were
found when these taxa were compared between each other.

Within 60 days after infection with NbBM23 spores, high
mortality levels of larvae were observed in all variants. In
particular, infection with 10* and 10° spores/larva resulted
in 100% mortality of 3™ instars on the 50th day (Fig. 1C).
Moreover, death of insects infected with the maximal dosage
started from the first week post infection. Similarly, 97—-100 %
mortality was observed on the 60th day in the experiment with
2" instars (Fig. 1B), and starting from the first week after
infection, the death rate did not differ significantly between
the maximal and average dosages.

As many as 97-99% of larvae fed with NbMB23 spores
at the three dosages became heavily infected. Fresh smears
from these insects contained numerous spores. In the cases of
infections with 10* and 103 spores per larvae, the intensity was
high (>100 spores per microscope field). Only in the case of
the lower dose (10° spores/larva) the intensity was occasionally
lower (1-10 spores per field).

On the contrary, when infected with NspHA22, most
larvae developed successfully (Fig. 1A) and no significant
differences were found between the variants of the infection

Table 1. Results of BLAST analysis for microsporidia isolates of largest subunit RNA polymerase sequences available
in Genbank with the microsporidium from Helicoverpa armigera identified in the present study
Taoauua 1. Pesynsrarsr BLAST-anann3a n301TOB MUKPOCIIOPHIHHA C TIOCIEA0BATEIBHOCTIMA MaJIOH CYyOhEeIMHHIIBI
PHK-monmmepassl, noctymabeix B Genbank, ¢ m3omsitoM Mukpocnopunuu Helicoverpa armigera,
UICHTH(OUINPOBAHHBIMU B HACTOALIEM UCCIICIOBAaHUH

Identity levels, %
Species, isolate Country GenBank Accession # YpoBHH UAEHTHYHOCTH, %
Bun, usonsar Crpana Howmep nocryna B GenBank (fragments sequenced with primers NosRPB1)
Forl/revl For2/rev2

Nosema bombycis UK JX213755 96.6 97.76
Nosema bombycis China JX213753 96.94 96.26
Nosema bombycis UK DQ996231 96.81 96.26
Nosema trichoplusiae UK DQ996234 97.06 97.26
Nosema tyriae UK AJ278948 95.70 97.51
Nosema disstriae Canada HQ457438 93.80 94.24
Nosema antheraeae China HQ215550 - 93.44
Nosema fumiferanae Canada HQ457435 94.34 91.98
Nosema pyrausta Russia MG182018 91.69 -
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and the control. Microscopy did not detect spores in larvae of  of infecting the silkworm at any of the dosages tested, unlike
all instars during the whole period of the experiment (Table 2). ~ N. bombycis. This observation contradicts to the assumption
According to the literature, B. mori id susceptible to different  that NspHA22 belongs to N. bombycis, as any isolate of this
species of microsporidia (Kawakami at al., 1994; Kawarabata,  species is expected to be infective and virulent to the type host.
2003). The cotton bollworm isolate, however, was not capable
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Figure 1. Dynamics of silkworm mortality as a result of feeding II (A, B) or III instar larvae (C) with two isolates of
microsporidia from the cotton bollworm NspHA (A, C) and the silkworm NbBM (B, C). Control without treatment with
entomopathogens
Pucynoxk 1. /luHamMKKa CMEPTHOCTH TYyTOBOTO LIEIIKONIPsia B pe3ynbTrare ckapminBanus nnunHkaMm 11 (A, B) nin 111 Bo3pacra
(C) nByX M30JITOB MUKpOCIIOpUANiT — n3 XionkoBoi coBku NspHA22 (A, C) u u3 tyrosoro menkonpsiga NbBM23 (B, C).
KonTposis 6e3 00paboTKK IHTOMOMATOrCHAMH
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Table 2. Data on microscopy of silkworm larvae infected with microsporidia NbBM23 and NspHA22
Tabauna 2. JlaHHbIE MEKPOCKOIIMH TYTOBOTO IIEJIKONPSAA, 3apayKeHHOTo n3osstaMu Mukpocnopuauii NbBM23 u NspHA22

. . Infection prevalence Infection intensity (from .... to)
Species, isolate Dosage, spores per larva Sample size, pcs
Bug, uzomnsar Jlo3upoBKa, Crop Ha IryCeHH! O0BeM BLIOOPKH, IIIT. level, % Hurencusrocts sapaxenis
o P » CTIOP Y i pIcH, T 3apakeHHOCTb, % (ot .... 10)
N bombvei 10° 34 97 + o
osema bombycis .
NbBM?23 10 76 98.7 L
.......................................................... O e 2 DD R T
N 10° 18 0 -
osema sp. . )
NspHA22 10 40 0
10° 20 0 -

Infection intensity is defined as: (-) negative, no infection; (+) low, (++) medium, (+++) high.

As for the studies at the molecular level, unfortunately,
sequencing of the SSU rRNA and RPB1 loci did not make it
possible to accurately identify the new isolate and differentiate
it from the previously described species. As shown by recent
studies, there are microsporidian taxa with high levels of
SSU rRNA sequence similarity, yet referred to as different
species, e.g. N. bombycis vs N. pyrausta (Tokarev et al., 2015),
Vairimorpha (Nosema) Iymantriae vs V. disparis (Tokarev et
al., 2020), and Tubulinosema loxostegi vs T. acridophagus
(Malysh et al., 2013). In order to reliably differentiate species

within the Nosema-Vairimorpha lineage at the molecular level,
it is probably necessary to analyze other more polymorphic
loci (protein kinase, DNA helicase, chitinase, zinc finger
protein, etc.) or the whole genome sequence data.

Meanwhile, the ability or failure to infect a particular host
insect, such as the type host of N. bombycis, can be relied
upon as a complimentary taxonomic character, given that it is
testified using a solid number of bioassays, like in the present
study.

Conclusion

The silkworm as a type host of N. bombycis is highly
susceptible to this microsporidium and shows high levels of
infection from the first week of the experiment. Meanwhile,

the isolate from the cotton bollworm does not show an ability
to infect the silkworm larvae. This indirectly indicates that
these two isolates belong to different species of microsporidia.
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Kpamgxoe coobuienue

BOCITPUMMYHNBOCTDB I'VYCEHUL] BOMBYX MORI K MUKPOCIIOPUIUAM NOSEMA BOMBYCIS
13 TYTOBOT'O LIEJIKOIIPIJIA U NOSEMA SP. I3 XJIOIIKOBOM COBKU

C.M. Mansi'*, A.M. Ytky3osa', A.H. Urnareesa', b.A. Mup3zaxomxkaes?, .B. I'pymesas’

' Becepoccutickuil HayuHo-ucciedogamensbekutl uncmunym sauwumol pacmenuil, Cankm-Ilemep6ype
2V36excruil HayuHo-ucciedosamenbckuil uncmumym wenxkoeoocmea, Tawkenm, Y3bexucman

* omeemcmeennbill 3a nepenucky, e-mail: s.malysh-vizr@yandex.ru

MHUKpOCIIOPHIMH OTHOCSTCS K IIUPOKO PaclpOCTPAHEHHBIM Mapa3suTaM M BBI3BIBAIOT 3a00JI€BaHUsI YKOHOMUYECKH
B)XHBIX HaCEKOMBIX. 301t mukpocnopuanu NspHA22 oOHapyskeH y XJIONKOBOH coBkU Helicoverpa armigera na FOro-
3anane Poccun. On nmokazan 100 %-Hy10 HAEHTHYHOCTD MTOCIIEI0BaTeILHOCTH reHa Masioi cyobenannusl pPHK ¢ Nosema
bombycis, ecTeCTBEHHBIM Hapa3uTOM TYTOBOTO LIEIKONpsiga Bombyx mori. OmHaKo mocie CKapMIIMBaHUS T'yCEHHUIIaM
BTOPOTO M TPEThEro BO3pacTa B. mori CIOp HOBOTO M30JIATa CMEPTHOCTh HACEKOMBIX HE OTINYajIach OT KOHTPOJI,
oOpazoBaHMs criop He BbIsIBIEHO. Hampotus, 3apaxenue cropamu N. bombycis W3 TyTOBOTO LIEIKONpS/Ia BBI3BIBAIO
BBICOKYIO CMEPTHOCTB X035/MHa M HTHTEHCHBHOE CIIOpPO00pa30BaHue apa3uTa P BCEX HCIONb30BaHHBIX 103aX 3apaskeHUs
U BO3pacTax r'yceHull. IT0, BEpPOSITHO, YKa3bIBaeT Ha TO, 4TO M30J1IT NspHA22 npuHaaiekuT K JpyroMmy BUIy, OTIUYHOMY
ot N. bombycis, HeCMOTpPS Ha HICHTUIHOCTH mociienoBarensHocteit p/IHK.
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K IOBUWIEIO AKAJJEMHKA PAH O.C. AGAHACEHKO

TO THE JUBILEE OF ACADEMICIAN O.S. AFANASENKO

Beayiemy MUKOIIOTY-(pHUTONATOIIOTY, 3aBeAyOLIeH JJaboparopueil HMMYHHUTETa pacTeHHH K OONE3HIM
Bcepoccuiickoro HaydHO-MCCIEIOBATEIECKOTO HHCTUTYTA 3amnTH pactennit (BU3P), nokTopy Omonorndecknx Hayk,
npodeccopy, akageMuky PAH Oxpre CunsBectpoBHe Adanacenko 13 gexadps 2023 ucnoaHuiaock 75 ner.

Oubra CriibBECTpOBHA poMIIach B I. JIeHMHTpaje, 3aKoH-
yuiaa mkoiy B I. ITymkuue u moctynwia B JleHMHTpaacKuid
CEJIbCKOXO3SIICTBEHHBINT WHCTUTYT Ha (aKyJIbTEeT 3alluThl
pactenuit. B 1971 romy oxonumna Jlenunrpanckuit CXU,
a B 1975 1. noctynuia B acniupantypy BcecorozHoro (HbiHe
Bcepoccuiickoro) nacTHTyTa 3amuThl pactenuit (BU3P), 3a-
KoH4YMIa JIeHHHTpaACKUil CEeTbCKOXO3AUCTBEHHBIH MHCTUTYT
(ubiae Cankr-IlerepOyprekuii arpaphslii yauBepcuter). [lon
pykoBozactBoM npod. M.M.JleButnHa B 1978 1. 3ammTHia
KaHJIU/IaTCKYI0 AUccepTaluio Ha TeMy «/3ydyenue cTpyKTypsl
TOMYJISIMKA BO3OYIUTEINSI CETYaTON ISITHUCTOCTH SIYMEHS O
NIPU3HAKY BUPYJIEHTHOCTH B CBSI3U C CEJIEKIMEH yCTOHUMBBIX
coproBy. [locne oxonuanus acrupantypsl O.C. AdaHnaceHKO
Havyayia paboTy B JTaOOpaTOpUU MMMYHHTETA PACTCHHI K 00-
ne3nsM BU3P B pgomxHOCTH Miajliero, a 3aTeM CTaplIero
Hay4HOTO coTpyaHuka. B 1996 r. ycnemHo 3ammuruna aok-
TOPCKYIO JTUCCEPTAlMI0 Ha TeMy «3aKOHOMEPHOCTH W3MEH-
YMBOCTH MOIMYJSUHA BO30yIUTENEeH TI'eJIbMUHTOCIIOPHO3HBIX
MSITHUCTOCTEH SIUMEHSI U TeHETHYECKUH KOHTPOJIb YCTOHYHBO-
ctu k Pyrenophora teres Drechs.». C 1996 r. siBisiercst pyko-
BOJMTEINIEM J1TaDOpaTOpUU UMMYHHUTETA PACTEHHH K OOJe3HIM
BU3P. B 2007 r. eit ObUTI0 MPUCBOCHO 3BaHUE Mpodeccopa, B
2010 r. 6pU1a M30paHa WICHOM-KOppecnoHaeHToM Poccenbxo-
3akagemun (HpiHe PAH) 1 B 2016 . — akanemukom PAH.

0O.C. AdanaceHKo NPOBOAUT ITyOOKHE DKCIIEPUMEHTAIIb-
HBIE HCCIIEJIOBAaHHSI MEXaHM3MOB M3MEHYMBOCTH IOIYIISIHNA

(uTONaTOreHHBIX TPHOOB, PacooOpa3oBaTEILHBIX MTPOIIECCOB,
MEXOPTraHU3MEHHOH TEHETHUKH B IaTOCHCTEMaX 3JIaKOBbIC
— reMubuoTpodHsie naroreHsl. COBMECTHO C HEMELUKHUMH
1 (GUHCKMMHU KOJJICTAaMH €0 CO3JIaH MEXKITyHapOIHBIA Habop
copToB-1u(pGepeHIaTOpOB SUMEHs Ul aHaiu3a MOIyJIs-
Ui BO30yIMTENsT ceTdaroi MATHUCTOCTH. BriepBrle Jo0Kka3aH
XapakTep B3aUMOOTHOIIEHWI B marocucreme Pyrenophora
teres f. teres — Hordeum vulgare mo tuny «res-na-ren». Ha
OCHOBaHHUH NU3y4YeHUs reorpaduueckux NOMyJsiui TeMHOHO-
TpodHbIX atorenos stumens, O.C. AdanaceHko pa3padboTana
CTparerusi pallOHAIBHOTO HUCIIONB30BAaHMs TEHETHUECKHX pe-
CYPCOB YCTOHYMBOCTH B CEJICKLINH TUMEHSL.

OtnuuutensHOM uepTodt HaydHoi aearensHocTH O.C.
AdaHaceHKo SBISIETCSI PYKOBOJICTBO M BBIIOJHEHHWE MHOTO-
IPOQUIBHBIX MCCIIENOBAaHUN Ha CTHIKE PA3IMYHBIX HAyYHBIX
HanpaBJeHUH 3a cYeT OObEeIMHEHMs KOMIIETEHIMH (uroma-
TOJIOTOB, MUKOJIOTOB, MOJIEKYJISIPHBIX T'€HETHKOB, OMOTEXHO-
JIOTOB, CHENUAIUCTOB 10 TEHETUYECKUM pecypcaM pacTeHHH,
CEeJEeKIIMOHEPOB.

B xoonepauuu ¢ xomteramu u3 BHUPa, a takxe u3 mpo-
¢unbHBIX yupexnenuit bemapycu, I'epmannu, OunnsaHgmy,
ABCTpaliy MpPOBOISATCS HCCIEJOBaHUS IO WICHTU(DHUKAIIH
T€HOB YCTOWYHMBOCTH 3€PHOBBIX KYJIBTYp M KapTodess K Hau-
Ooniee BpPEeAOHOCHBIM HaroreHaM. /lymurenbHoe M OOIIMpHOE
corpynauuectBo Onbru CHIIBBECTPOBHBI C 3apyOeKHBIMH
NPOQUIBHBIMU  YUPSKACHUSIMU TO3BOJISIET HCIOJIB30BaTh
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HOBEHIINE TEXHOJIOTHM B M3yYEHUH I'€HETHYECKOTO Pa3HOO-
Opasust yCTOHYMBOCTH pacTeHHH K OO0JIE3HSIM B J1abOpaTopuu
HMMYHHUTETa pacTeHui k oone3nsm BU3P, kotopoii oHa pyko-
BOIUT 27 JeT.

B nmabGoparopun nMMyHHTETa pacTeHHH K OOJE3HSM I10-
Jy4miia CBO€ pa3BUTHE padoTa 1Mo BBIIBICHUIO 3(P(HEKTHBHBIX
TEHOB YCTOWYHMBOCTH IPOTHB YraHAMICKOH pachl CTEONIEBOM
PKaBUMHBI B HAIllPaBJICHUH MOJIEKYISIPHOTO CKPHHUHTA KO-
JEKIUH MIIEHUIbI, THULIUATOPOM HCCIEIOBAaHUM SBIIANACE.
Osera CunbBecTpoBHa. PaboTa mpoBOAMIack COBMECTHO C
npod. b.CredppernconoM B MHHHECOTCKOM YHHUBEPCHTETE
CIIA.

CoBmectHO ¢ xomneramu u3 Ulul" n fInonun B pamkax
npoekra PH® mposenena pabora 1o U3y4eHHIO SIHAEMHUOIIO-
THH ONACHOTO KapaHTWHHOTO 3a00NIeBaHUsI BHPOMIA BepeTe-
HOBUIHOCTH KIIyOHEH KapTodesst, MEXaHM3MOB B3aUMOOTHO-
HIEHUH B MATOCUCTEME U OLIEHKU TOJIIEPAaHTHOCTH COPTOB.

[Tuxs paboT Mo MICHTU(UKAIMK IMYTEM acCOIUaTHBHOTO
KapTHPOBaHMIO T€HOB YCTOWYMBOCTH IMIIEHHUIBI K BO3OyANTE-
7siM Oypoii p>KaBUMHBI M XKEITOW MSATHUCTOCTH BBITIONHEH U
OITyOJIMIKOBAaH COBMECTHO C KOJIETaMH M3 ABCTPaJIHH.

Heouennm Bknax Onbru CHIIBBECTPOBHBI B H3y4Y€HHE
TEHETHYECKOTO Pa3HOo0pa3usi yCTOHYMBOCTH SIUMEHS K Te-
muOHoTpoHEIM mnaroreHaM. Ero BhepBble Oblia mOKa3a-
Ha pacocrenu(pUIHOCTh MAJIBIX T€HOB, KOHTPOJHMPYIOIINX
YCTOWYMBOCTH STYMEHSI K BO3OYIMTEINIO CETYATON IIATHHCTO-
ctu. Ilyrem acconmaruBHoro kaprtupoBaHusi (GWAS) B 00-
HIMPHOM KOJUIEKLIUU FEeHETHUECKUX pecypcos stuMeHss BUP u
B CO3JJaHHBIX JTUTAIIONTHBIX MOMYISIUAX BBISIBICHO TCHETH-
YecKoe pa3HooOpa3ue yCTOMYMBOCTH STUMEHS K BO3OYANTEISIM
TeJIbMUHTOCTIOPHO3HBIX ISITHUCTOCTEH. MnenTuduimpoBansl
TeHbI KAYECTBEHHON U KOJIMUYECTBEHHOM YCTONUNBOCTU AUMe-
HS K BO3OYJUTENISIM CETYaTol M TEMHO-OypoH MATHUCTOCTSIM
Ha BCEX XPOMOCOMax SUMEHs, B TOM YHCJE U HOBBIE IS Ha-
YKH, U ONpEeAeNeHbl UX MOJIEKyIspHbele Mapkepsl. Co3jgaH-
Hasl KOJIJIEKIHs T€HETUYECKH OXapaKTEpU30BaHHBIX JTOHOPOB
YCTOMUMBOCTU SYMEHS M MOJEKYISPHBIX MapKepoB TICHOB
YCTOWYMBOCTH SIBIISIETCSI HEOOXOJMMOW COCTaBISIONICH ce-
JIEKIMH TIMEHS HA YCTOWYHNBOCTH K BPEJJOHOCHBIM OOJIE3HSIM.
C UCTIONB30BaHNEM HOBBIX JOHOPOB CO3/IaHbI IEPCIIEKTUBHBIE

YCTOHUYUBBIE K TEIbBMUHTOCIIOPUO3HBIM MATHUCTOCTIM JIUHUU
ssjumeHst B Hayuno-npakrudyeckom nientpe HAH benapycu no
3eMIIEEITHIO.

O.C. Adanacenko omybmukoBano okoso 300 medyaTHbBIX
paboT Kak B POCCHHMCKMX, TaK W 3apyOeHBIX >KypHaiax:
«Muxosorust ¥ guronaronorus», «l'eHeTuka», « IKoIorude-
CKasl TeHeTHKay, «BaBMIOBCKMH jXypHAlI TeHETHKH U CeJleK-
un», « Tpyasl 10 IpUKIIaaHONW OOTaHUKE, TEHETHKE M CeJIeK-
UM» U Jp., a TaKKEC B BBICOKOPEHTHHTOBBIX 3apyOEKHBIX
XKypHasax, Takux kak «Journal of Phytopathology», «Plant
Breeding», «Plant Science», «Plant Disease», «European
Journal of Plant Pathology», «Genome», «Plant Pathology»,
«Theoretical and Applied Genetics», «Genetic Resources and
Crop Evolutions», «BMC Plant Biology», «Frontiers in Plant
Science», «Agronomy», «Agriculture» u ap. Onsra CuibBe-
CTPOBHA — COABTOP pAAa KHUT U METOAUYECKUX PEKOMEHMa-
LUH 17151 QUTOIIATOIOTOB U CEIEKIIMOHEPOB.

O.C. AdanaceHko SBISETCS WICHOM OPTKOMHTETA MEXKITY-
HapOAHOW KOH(EPEHIINH 110 MATHUCTOCTSM STIMEHS U KypaTo-
pom nipobneMsr oT Poccnm, wieHoM coBeta MeskayHapoaHOM
Hay4HOI1 acconuaruy 1o 3amute pacternii. O.C. AdanaceHko
MHOTO JIET BO3MIaBisina [ocynapcTBeHHYIO aTTeCTallMOHHYIO
xomuccuio CIITAY, gBnsnace 4iI€HOM 3KCIEPTHOIO COBETA
BAK. B HacTosi1ee BpeMs SBIISIETCS WICHOM YYEHOIO U J0K-
Topckoro cosetoB BHU3P, 3amecTureneM niaBHOro penakropa
KypHasa « MHUKOJIOTHS ¥ (PUTONIATOIOTHS, YIICHOM PEAKOIIIe-
TUH )KypHANOB «BecTHUK 3alIUThl pacTeHU», « BaBunoBckuit
JKypHaJ TeHETUKH U cenekuum», «Microbiology Independent
Research journal», «Tpynsl mo npukiagHoil GoraHuke u ce-
nekuun», «CHOMpPCKMH BECTHHK —CEJIbCKOXO3SHCTBEHHOM
HayKW».

Omnbra CunbBecTpoBHA 00J1a/1aeT 3aMevaTeNIbHBIM Xapak-
TEpoM, TpynoiaroOmeM, ed mpucyma OoJbIuasi CKPOMHOCTB,
J0OpOXKENaTeIbHOCTh U, KOHEYHO, JII000BH K Hayke. HeoObIk-
HOBEHHBIE CBOMCTBA €€ AyIIM CKa3allCh HAa OTHOIIEHHH K
Hel okpyxatomux. OHa 1monbp3yeTcs: OONBIINM yBaXXEHHEM H
ABTOPHUTETOM CpPE/IM OTEYCCTBEHHBIX YUEHBIX W 3apyOeiKHBIX
xouier. Mel cepaeuno nosgpasiasieM Onbry CHIBBECTPOBHY
¢ ro0MIeeM | JKeslaeM e KPerKoro 3710pOBbsi U TBOPYECKOTO
Jonronerus!
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