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AnHorauus

[1poGieMbI 3aIUTHI PACTEHUIA SIBIISTIOTCSI OMHVMU M3 CAMBIX BaKHBIX B KOHTEKCTE
TTOJTy4eHUST BRICOKUX ypoxkaeB. [loBceMecTHOe pacTipocTpaHeHne hUTomapa3nuTu-
yeckux Hemaron B PD, a Takske MIMPOKMIA CIIEKTP TTOPaXKaeMbIX KYJTBTYD, TOBOPST O
HEOOXOMUMOCTH MpruMeHeHMsT 9 (MEKTUBHBIX MPENapaToB MPOTUB JAHHOTO TTapa-
suta. [To mojicyetam, ypokaitHOCTh KyJIbTyp cHukaetcst Ha 20—60%, eciii B mouBe
TIPUCYTCTBYIOT (pUTOTMApa3UTUIECKIE HEMATOIbl. AKTUBHOE Pa3BUTHE UCCIIEOBA-
HUI B 006J1aCTH CO3MaHUsI OMOTIPENIapaToB Ha OCHOBE €CTECTBEHHBIX OPTaHN3MOB
SIBJISIETCST BECbMa aKTyaJIbHBIM. DTO MOXET CHU3UTD 3aBUCUMOCTh OT XUMUIECKUX
TEeCTUIIUIOB U MWHUMHU3UPOBATH HETATMBHOE BO3IEHCTBUE Ha OKPYXKAIOIIYIO
cpeny. Clonostachys rosea B TiocjieiHee BpeMsl MCCIEMyeTCs] B KauecTBe OMOJIOTH-
YeCKOI aJIbTepHATUBBI XUMWUECKUM HeMaTUIIMIAM TSI O0phObI ¢ HEeMaToTaMU-
rapasutaMu pacTeHuil. DTo canpo@UTHBI HUTEBUAHBIN TPUO, OTHOCSIINICS K
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Ty Ascomycota. Clonostachys rosea IIMPOKO pacpOCTpaHEH IO BCEMY MUPY U
BCTpeyaeTcst BO MHOTUX cpefiax OOMTaHusl, vaile Bcero B mouse. B wamikax [letpu
OblIa TIpeaBapuTEeIbHO BhIpalieHa KyabTypa C. rosea Ha cpene Yareka. B omnbiT-
Hele yamky [letpu 6610 nobasneHo nmo 500 Hemaron Ditylenchus destructor. Tlo-
clie 5S-ITHEeBHOM BBIIEPKKHU ITPU KOMHATHOI TemIiepaType, 13 vaiiek [letpu Obuin
U3BJIeYeHBbI CBOOOIHBIE TUUMHKY C TTOMOIIbI0 BopoHKU bepmana. M3BneueHHbIX
HEeMaTo[ MOACYMTAIM U CPAaBHUIN C KOHTPOJIbHBIMU oOpasiiamu. [IpoBenenHbIe
OMBITHI MMOKA3aJIM BBICOKYIO OMoJoTMYeckyio 3Gh(eKTUBHOCTh JAaHHOTO TpHba.
CokpailleHre TOMyJISIIIUY HEMATOl, CBS3aHHOE C aHTATOHUCTUYECKON aKTUBHO-
CTbIO Ipuba B 1a0OPATOPHBIX YCIOBUSIX, ObL10 94,7%. EcThb mpeanoioxeHue, 4To
BEPOSITHBIM MEXaHM3MOM, OTBETCTBEHHBIM 32 aHTATOHU3M, SIBISETCS aHTUOMO3,
00yCIIOBIEHHBIN BHIPAOOTKOI HEMATOIUAHBIX COEAMHEHUI, a He TPSMOIi mapa-
3uTn3M. OnTuManbHOI TeMnepatypoii misd pocta C. rosea sBisieTcst 25—28 °C, nmpu
22 °C cKOpOCTb pocTa 3amemisgercs. TemrepaTypHBIid peXXUM BIUSIET Ha XUIITHYIO
aKTUBHOCTDb Tprba. Pe3ynsTaThl OMBITOB yKa3bIBAIOT HA MOTEHIIMAT 3TOTO IITaMMa
rpuba Kak MHOTOOOEIIAIOIIETO CPeACTBa OMOKOHTPOJIS 151 60pbOBI ¢ huTOHEMA-
TOIAMU B I03KHBIX PETUOHAX CTPaHbI, 0COOEHHO B paMKax KOMITJIEKCHOTO MOIX0/1a
B O00pbOE C BpenUTESIMMU.
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Abstract

Plant protection issues are among the most important in the context of obtaining
high yields. Phytoparasitic nematodes spread throughout in the Russian Federation,
and a wide range of affected crops indicate the need to use effective drugs against
this parasite. It is estimated that crop yields decrease by 20—60% if phytoparasitic
nematodes are present in soil. The active development of research in the creation
of biological products based on natural organisms is highly relevant. This can
reduce dependence on chemical pesticides and minimize a negative impact on the
environment. Clonostachys rosea has recently been studied as a biological alternative
to chemical nematicides to control phytoparasitic nematodes. It is a saprophytic
filamentous fungus belonging to the Phylum Ascomycota. Clonostachys rosea is
widespread throughout the world and is found in many habitats, most often soil.
C. rosea was pre-cultured in Petri dishes on the Czapek's medium. Five hundred
nematodes Ditylenchus destructor were added to experimental Petri dishes. At 5 days
of incubation at room temperature, free larvae were isolated from the Petri dishes
using a Baermann funnel. The isolated nematodes were counted and compared with
control samples. The conducted experiments showed high biological efficacy of
this fungus. The reduction in nematode population associated with the antagonistic
activity of the fungus under laboratory conditions was 94.7%. It is suggested that the
likely mechanism responsible for the antagonism is antibiosis due to the production
of nematocidal compounds rather than direct parasitism. The optimum temperature
for the growth of C. rosea is 25—28 °C; the growth rate slows down at 22 °C. The
temperature regime affects predatory activity of the fungus. The experiment results
indicate the potential of this fungal strain as a promising biocontrol agent to control
plant nematodes in the southern regions of the country, especially as part of an
integrated pest control approach.

Keywords: biological control, Clonostachys rosea, predatory fungus, nematodes

Beenenue. [1po0GieMbl 3alIUTHl pacTEeHUI SIBISIIOTCS OJHUMM M3 CaMbIX
BaKHBIX B KOHTEKCTE TOJy4YeHUsT BLICOKUX ypoxaeB. [ToBceMecTHOe pac-
MpocTpaHeHre (puToNapasuTHIecKx HeMaron B PD, a Takke MMPOKMit
CIEKTP TMOpakaeMbIX KYJbTYp, TOBOPUT O HEOOXOAUMOCTU MPUMEHEHUS
3 (EKTUBHBIX MpernapaToB MPOTUB JaHHOro Mapasuta. [lo momcueram,
YPOXaHOCTh KYJIBTYp cHIKaercss Ha 20—60% eciiv B MoYBe TPUCYTCTBY-
10T uTonapasuThl. OTHAKO UCKIIOUUTEIBHO OMOKOHTPOJIEM HEJb3sl pe-
LIUTh AAHHYIO MpoOJjeMy, HEOOXOIUM KOMILIEKCHBIN moaxon. M B Toxe
BpeMsi 3¢ (GHEKTUBHOCTh XUMUYECKO 00pbObl ¢ HUMM OCTaeTCsl OrpaHU-
YEHHOIA.

AKTHBHOE pPa3BUTHE UCCJEIOBAHUI B 00JACTU CO3IaHuUsI OUOIIPEIapaToB
Ha OCHOBE €CTECTBEHHBIX OPraHU3MOB SIBJISIETCSI BEChbMa aKTyaJIbHBIM. DTO
MOXET CHU3UTDh 3aBUCUMOCTb OT XMMUYECKMX MECTUIIUI0B U MUHUMU3U-
pOBaTh HETAaTUBHOE BO3IEHCTBIE HA OKPYKAIOIIIYIO CPEy.
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Clonostachys rosea B IocieTHee BpeMs UCCIIeyeTCsI B KaueCcTBe OMoiornie-
CKOI aJIbTepHATUBbI XUMUYECKUM HEMATULIMAAM IJ1s1 00pbObI C HEMAToa-
MU-TIapa3uTaMy pacTeHUi. DTO cannpo@UTHbBII HUTEBUIHBIN TPUO, OTHO-
csmumiicst K Tumty Ascomycota. Clonostachys rosea IIMpoKo pacripocTpaHeH
10 BCEMY MUPY U BCTPEYAETCSI BO MHOTUX CpeflaXx OOMTaHUsl, Yallle BCEro B
mouse [4]. C. rosea 0bs1amaeT BBICOKOI CITOCOOHOCTHIO K OMOJIOTMYECKOMY
KOHTPOJIIO HaJl MHOTOYUCIEHHBIMU TPUOKOBBIMU MATOT€HAMU PACTEHUM,
HEeMaToIaMU U HAaCEKOMBIMHU. Takoe MoBeIeHuEe OCHOBAHO Ha aKTUBALIUU
MHOXECTBAa MEXaHU3MOB, TaKUX KaK CEKpeTUpyemble (hepMEHThI, pa3py-
HIA0IIME KJIETOYHYIO CTEHKY, BBIPAa0OTKA BTOPUYHBIX TPOTUBOTPUOKOBBIX
MeTa0OJIUTOB U UHAYKIIUSI CUCTEM 3alUThI pacTeHuii [1].

IlosiBnsieTcst Bce GoJibliie coOOlIeHU 00 ynayHOM MpUMEHEHUe MUK-
porpubOB KaK areHTOB OMO3alIuThl, TaK, HanpuMep, B 2018 rogy 0bL10
HncclienoBaHUe 00 MX MIPUMEHEHUU IIPOTUB Mapa3uTUPYIOIINX HEMATOI
Ha MOpPKOBM U muieHuUs! [1], B 2023 rony MpoTUB rajjlOBBIX HEMAaTO/,
pona Meloidogyne na nepcukax [2], B 2024 roxy nmpotuB Meloidogyne Ha
tomarax [3].

Llenplo Halllero ucciaenoBaHus OblIa OLIEHKA in Vitro JeTajJbHOM aKTUB-
HOCTU KYJBTYphI carpocdutHoro rpuda Clonostachys rosea B OTHOILIEHUU
Ditylenchus destructor.

Martepuajsl 1 MeToabl. B Tab0paTOpHBIX yCIOBUSX Ha cpeae Yameka, 3a 7
JTHEel TIocJie TIoceBa MULICIIMSI Oblia MpeBapUTEILHO BhIpallleHa KYJIbTY-
pa C. rosea. 3aTeM B onbITHbIE Yalliku Iletpu ¢ rpubomM nobasuau mo 500
Hemaron Ditylenchus destructor. Tlocne 5-THEBHOI BbIIEPKKU MPU KOM-
HaTHOI TeMreparype, U3 yamiek [letpu o merony bepmaHa ¢ moMoniso
BOPOHKM M3BJICKIIN CBOOOIHBIE JIMUMHKU. M3BIeUeHHBIX HEMAaTO IO~
CUUTAJIA Y CPAaBHWIM C KOHTPOJIbHBIM BApMAHTOM OITbITA.

Pe3syabraTel ncciemnoBanmii. [IpoBemeHHBIN OMBIT ITOKA3aJl BEICOKYIO OMO-
JIOTMIeCcKyIo 3 GheKTUBHOCTh gJaHHOTO mTaMma Clonostachys rosea. Co-
KpallleHue IOMyJ/IsLry HeMaTon cocTaBuio 94,7%. EcTb npeanoioxeHue,
YTO BEPOSITHBIM MEXaHU3MOM, OTBETCTBEHHBIM 34 aHTATOHU3M, SIBJISICTCS
aHTUOMO03, 00YCIOBICHHbII BHIPAOOTKON HEMATOLMIHBIX COEAUHEHUI, a
HE IPSIMOIA MTapa3sUTU3M WU XUIITHUYECTBO.

OnTtumanbHoI TeMnepatypoii Jist pocta C. rosea siBnsietcst 25—28 °C, nipu
22 °C cKOpOCThb pocTa 3aMeljisgeTcs. TeMmepaTypHbIii peXXuM BIMSIET Ha
aKTUBHOCTb rpuba.

3akmouenue. Pe3ysibTaThl OMBITOB YKa3bIBalOT HA MOTEHIIMA 3TOIO IITaM-
Ma rpuba Kak cpeactBa OMOKOHTPOJS s O0pbObl ¢ (PUTOHEMATOdAMMU,
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0COOEHHO B paMKax KOMILUIEKCHOTO TOaX0a B 60pbOe ¢ BpeauTeIsIMU B
I03KHBIX perroHax P®.

Cnucok ucrounnkos / References

1. Igbal M., Dubey M., Mc Ewan K., Menzel U., Franko M. A., Viketoft M.,
Jensen D. E, Karlsson M. Evaluation of Clonostachys rosea for Control of Plant-
Parasitic Nematodes in Soil and in Roots of Carrot and Wheat. Phytopathology.
2018; 108(1): 52—59.

2. Saeed M., Mukhtar T., Ahmed R., Ahmad T., Igbal M. A. Suppression of
Meloidogyne javanica Infection in Peach (Prunus persica (L.) Batsch) Using
Fungal Biocontrol Agents. Sustainability. 2023; 15: 13833.

3. StuckyT.,, Sy E.T., EggerlJ., Mathlouthi E., KraussJ., De Gianni L., RuthesA.C.,
Dahlin P. Control of the plant-parasitic nematode Meloidogyne incognita in
soil and on tomato roots by Clonostachys rosea. Journal of applied microbiology.
2024; 135(5): Ixael11.

4. SunZ.B.,LiS.D.,RenQ., XuJ. L., Lu X., Sun M. H. Biology and applications
of Clonostachys rosea. Journal of applied microbiology. 2020; 129(3): 486—495.

Brimyck 26



