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AHHOTALIUA
B HacTosIeit paboTe MpoBeieHa OlleHKa G1oJioruye-
cKkoit appeKTUBHOCTY PYHTUILINIOB C PA3HBIMU Jleli-
CTBYIOUIMMU BEIECTBAMU I10 OTHOLIEHUIO K BO30OY-
JIVTEJI0 IITHUCTOCTH JIUCThEeB KyKypy3bl Cochliobolus
carbonum Nels, hoMoricuca mofcoiHeuHuKa Diaporthe
helianthi Munt.-Cvet. et al. ¥ IypITypHOTO 1I€PKOCIIO-
posa cou Cercospora kikuchii (Matsumoto & Tomoyasu)
Gardner. [TepeuuncyieHHbIe TPUOBI TBISIOTCS KapaH-
TUHHBIMU BPEeAHBIMU OPraHMW3MaMU, KOTOPBIE CYy-
1ECTBEHHO CHMKAIT BCXOXXECTb CEMSH, YXYIUIAI0T
KauyecTBO 3€PHA, CHUIKAIT BBIXOJ, Y KaUueCcTBO Mac-
Jia. B CBSI3M € TEM YTO CEMEHHOM MaTepuaJ SBJseT-
Csl OCHOBHBIM ITyTeM paclpocTpaHeHus: MHDeKIuy,
CylIecTByeT (DUTOCAHUTAPHBIN PUCK 3aHOCA Ha Tep-
puTopuio Poccuu KapaHTUHHBIX OTACHBIX T'PU6GOB.
[IpenmoceBHOE MPOTPABIUBaHUE CEMSIH XUMUYE-
CKMMU TIperapaTaMiu SIBJSIETCS HaJeXHbIM CITOCO-
60M 3amuThl OT TPUOHBIX 6oJie3Hel. B pa6oTe mpo-
TECTUPOBaHbI 8 QYHTUIIU0B, 3aPETUCTPUPOBAHHBIX
Ha JaHHBIX KyJIbTypax, B CIydae C COe M KyKypy30U
QHAJM3VPOBAJIY ITPEITapaThl HE3aPETUCTPUPOBAHHBIE
Ha HUX. YCTaHOBJIEHbl MUHUMAaJIbHbIE KOHIIEHTPALIUU
JIeUCTBYIOIIUX BEIECTB, KOTOPBIE ITOJTHOCTBIO JTUIIAIOT
JKM3HECIIOCOOHOCTY KapaHTUHHBIX IPpuboB. OLleHKY
6uosornyeckout 3(pheKTUBHOCTY ITperapaToB Mpo-
BOJIMJIY B J1TAG0OPATOPHBIX YCIOBUSAX HA TBEPIOYN ITUTA-
TeJbHOU cpefie 2% KT'A ¢ mobaBieHreM QyHTUIIUIOB
Pa3HOTO JEUCTBYIOIIEr0 COCTAaBa B KOHIEHTPAILUAX
100, 10 u 1%. YcTaHOBJIEHO, UTO B OTHOILIIEHUY TPU6OB
C. carbonum u D. helianthi Gyarununs «CkapyeT», MJ;
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ABSTRACT
This study provides an assessment of the biological ef-
fectiveness of fungicides with different active ingredi-
ents in relation to Cochliobolus carbonum Nels, Diaporthe
helianthi Munt.-Cvet. et al. and Cercospora kikuchii (Mat-
sumoto & Tomoyasu) Gardner. The listed fungi are
quarantine pests that significantly reduce seed ger-
mination, lower grain quality, and reduce oil yield and
quality. Due to the fact that seed material is the main
pathway, there is a pest risk of introducing quarantine
fungi into the territory of Russia. Pre-sowing seed treat-
ment with chemicals is a reliable method of controlling
fungal diseases. The 8 tested fungicides registered for
these crops, in the case of soybeans and corn non-reg-
istered fungicides, were analyzed. Minimum concen-
trations of active substances that completely deprive
quarantine fungi of viability were established. The bi-
ological efficiency of the preparations was assessed in
laboratory conditions on a solid nutrient medium of 2%
potato dextrose agar (PDA) with the addition of fungi-
cides of different active compositions in concentrations
of 100, 10 and 1%. It was found that in relation to fungi
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«ITuonep», KC; «Knag», KC u «/lerto3ut Cynpum», M3
nokaszanu 100% 6uoaorudeckyio 3pPpeKTUBHOCTH
BO BCeX MMPOTECTUPOBAHHBIX KOHIIEHTpaugx. [1pe-
napat «TMT/», BCK acddeKTrBHO cpaboTasl IPOTUB
¢oMoricuca BO BCeX KOHIIEHTPAIUSIX, O YeM CBU/E-
TEeJIbCTBYET OTCYTCTBME POCTA KOJIOHUH HAa YalIKax
[TeTpu. B oTHOIIEHUHU IlepKocIiopo3a cou sddex-
TUBHBIMM OKas3aJiMCh IperapaTrbl «CkapjeT», M3;
«TMT[», BCK; «[lertosut Cynpum», M3 u «Burtanon»,
KC B koHIeHTpauuax 100 u 10%. [Tpenapatsl «Kiang»,
KC; «OmnoT», BCK u «ITnuoHep», KC mokasaJju CBOIO aK-
THUBHOCTD TOJIBKO B 100% KOHIIEHTPAaLUH, Tie aKTUBHO
TIOIABJISLIN POCT KoJioHuwu C. kikuchii.

Knrwuesvie cnoea. KapaHTUHHBIN BpeqHBIN Opra-
"usM, Cochliobolus carbonum, Diaporthe helianthi, Cerco-
spora kikuchii, XuMrU4eCKUe ITpernaparTsl, 06e33apaku-
BaHUe CEMSIH.

BBEJEHUE

OJICOJTHEYHUK, KYKypy3a 1 cos —
BA’KHBIE CEJIbCKOXO3SIMCTBEHHBIE
KYJIbTYPbI, KOTOPbIE MIKUPOKO BbI-
pamwuBalmTCca Kak B Poccuu, Tak
¥ BO MHOTHMX JIPYTruX CTpaHax
Mupa. YBeJIndYeHue TIomanu Io-
ceBa HAHHBIX KYJIbTYP ABJISETCS
OJTHUM 13 (aKTOPOB, CITOCOOCTBYIO-
IIUX YBEJINUYEHUI0 00EMOB IIPOU3BO/ICTBA 3€PHOBBIX
¥ MAaCJUYHBIX KYJbTYP U MOBBIMIEHUIO TIPOZLOBOJIb-
CTBEHHOU 6e30ITacHOCTY HaIllel CTpPaHbl. Biaromaps
CBOVM II0JIE3HBIM CBOMCTBAM KYJIbTYPBI IUPOKO KC-
TIOJIb3YIOTCS KaK Ha KOPMOBbIE, TaK ¥ Ha MIPOU3BOI-
ctBeHHbIe 1enu (Ipetapyc, 2023).

OnHOY M3 KJIF0UEBBIX TPOGJIEM, TIPEISATCTBYIO-
VX YBEJIUUYEHUIO TIPOU3BOICTBA U CHUIKEHUIO YPO-
JKAaMHOCTY JAHHBIX KYJIbTYP B Halllel CTpaHe, SIBJIS-
10TCS TpUbOHBIe 60s1e3HU. [10 OIIEHKAM CITEIMAJINCTOB,
9TU 3a00JI€BaHUS €XKEroJHO TPUBOIAT K TIOTEPE OJI-
HOWY IISITOM YaCTU MUPOBOTO0 yposkast pacTeHu (A36y-
KrHa, 1980).

3apakeHHbIe ceMeHa (KakK M3-3a pydexa, Tak
¥ C BHYTPEHHEr0 PhIHKA) IIPECTABIIAIOT COO0MI ce-
PbE3HBIN UCTOUYHUK PUCKA T10 MPUYMHE PacIIpocTpa-
HEeHUs BPeIOHOCHBIX rpuboB. MHDeEKIINS, KoTopas
HAXOJUTCS KaK Ha MOBEPXHOCTH, TaK U BHYTPU Ce-
MEHU, MOXET MMPUBECTU K UHTPOAYKIIMY KapaHTUH-
HBIX I'pr6OB Ha TeppuTopuio Poccuu. Takue rpuodsbl,
Kak Cochliobolus carbonum Nels, Diaporthe helianthi
Munt.-Cvet. et al. u Cercospora kikuchii (Matsumoto &
Tomoyasu) Gardner, cOXpaHSAIOTCS JJATEHTHO B ceMe-
HAaX ¥ MOTYT PaCIpOCTPAHATHCS C HUMU Ha HOBBIE TEP-
putopuu (CMeTHUK u 1p., 1998; El-Shafey et al., 2018;
McLean K.S. et al., 1988).

Bo36ynuTesnb IATHUCTOCTY KYyKypy3blI C. carbonum
SIBJISIETCS KAPAHTUHHBIM BPEJIHBIM OPraHU3MOM [IJIST
Poccuu 1 psama APyTUxX CTPaH, CIIOCOGHBIM UHPUITU-
POBaTh He TOJIBKO KyKypy3y (Zea mays L.)., HO 1 Takue
KYJbTYPBI, Kak copro (Sorghum spp.), PUC MOCEBHOM
(Oryza sativa L.), suMeHb OGBIKHOBEHHBIN (Hordeum
vulgare L.), mmenwutia (Triticum Spp.), POXKb MOCEBHA
(Secale cereale L.), a6m0ua noMaiuasa (Malus domestica
Borkh.), rpeunxa (Paspalum spp.) u KodeliHoe JepeBo

C. carbonum and D. helianthi, fungicides Scarlet, ME; Pi-
oneer, SC; Klad, SC and Deposit Supreme, ME showed
100% biological efficiency in all tested concentrations.
The fungicide preparation TMTD, Water SC worked
effectively against Diaporthe helianthi in all concentra-
tions, as evidenced by the absence of colony growth on
Petri dishes. In relation to Cercospora kikuchii, the fol-
lowing preparations were effective: Scarlet, ME; TMTD,
Water SC; Deposit Supreme, ME and Vitalon, SC in con-
centrations of 100 and 10%. The preparations Klad, SC;
Oplot, Water SC and Pioneer, SC showed their activity
only in 100% concentration, where they actively sup-
pressed the growth of the C. kikuchii colony.

Keywords. Quarantine pest, Cochliobolus carbonum,
Diaporthe helianthi, Cercospora kikuchii, chemicals, seed
disinfection.

INTRODUCTION

unflower, corn and soybeans are important

agricultural crops that are widely cultivated

both in Russia and in many other countries.

Expanding the area under these crops is one

of the factors contributing to the increase in
the production of grain and oilseed crops and boost-
ing the food security of our country. Due to their ben-
eficial properties, these crops are widely used for both
feed and production purposes (Grainrus, 2023).

One of the key problems preventing the increase
in production and the decrease in the yield of these
crops in Russia are fungal diseases. According to ex-
perts, these diseases annually lead to the loss of one
fifth of the world’s plant harvest (Azbukina, 1980).

Infected seeds (both from abroad and from the
Russian market) represent a serious source of risk due
to the spread of harmful fungi. The infection, which is
both on the surface and inside the seed, can lead to
the introduction of quarantine fungi into the territory
of Russia. Such fungi as Cochliobolus carbonum Nels, Di-
aporthe helianthi Munt.-Cvet. et al. and Cercospora kiku-
chii (Matsumoto & Tomoyasu) Gardner, are preserved
latently in seeds and can spread with them to new
territories (Smetnik et al.,1998; El-Shafey et al., 2018;
McLean K.S. et al., 1988).

C. carbonum is a quarantine pest for Russia and
some other countries, capable of infecting not only
corn (Zea mays L.)., but also crops such as sorghum
(Sorghum spp.), rice (Oryza sativa L.), barley (Hordeum
vulgare L.), wheat (Triticum spp.), rye (Secale cereale 1.),
apple trees (Malus domestica Borkh.), buckwheat (Paspa-
lum spp.) and coffee trees (Coffea arabica L.). The spe-
cies affects leaves in the form of various spots and
causes corn cob rot, which leads to significant yield
losses (Hooker, 1974).

Among the causative agents of seed stain, the most
dangerous species is the fungus C. kikuchii, which is a
quarantine pest limitedly present in Russia. In Latin
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apasutickoe (Coffea arabica L.). Bup 1opakaeT JUCTbS
B BUJIE PA3JIMYHBIX IITHUCTOCTEH 1 BBI3bIBAET I'HUJIb
TIOYaTKOB KYKYPY3bl, YTO TIPUBOAUT K 3BHAUUTEBHBIM
norepsaM ypoxaiinoctu (Hooker, 1974).

Cpenu Bo36ynuTesiell iepkociiopo3a HauboJjiee
omacHbIi Bug — rpub C. kikuchii, KOTOPBIHA SBJISETCS
KapaHTUHHBIM [TaTOreHOM, OTPAHUYEHHO PacIIpo-
CTpaHeHHbIM Ha TeppuTopuu Poccuu. B cTpanax Jla-
TUHCKOU AMEDPUKU IOTEPH YPOXKasi, BbI3BAHHBIE TIST-
HUCTOCTBIO JIUCThEB, MOT'YT gocturaThb oT 30 10 50%.
BoJie3Hb CIOCOGHA BBIBBIBATH MTPEXIEBPEMEHHYIO
nedonmanuno, 0cCO6eHHO B JKaPKUX U CYXUX YCIOBU-
ax. [TaTOTeH CHIYKAeT BCX0XKECThb 3apaKeHHbIX CEMSIH
Ha 6% u 6oJee, yxyIlIaeT KaueCTBO 3epPHA, U3MeHIeT
6MOXUMUYECKUH COCTaB Macja U YMEHBIIIAET €T0 BbI-
xox, (TTosoxkuesa u ap., 2015).

Bo3bynuTtenb ¢hoMoricuca mojicosiHeuHuKa D. he-
lianthi Tak)xe UMeeT KapaHTUHHOe 3HaYeHue 1111 Poc-
CUM U SBJISIETCS OTPAaHUYEHHO PACIIPOCTPaHEHHBIM
BUIOM Ha JaHHOI TEePPUTOPUU. Y 3apa’keHHBIX ce-
MSIH YMEHBIIAETCS BCXOXKECTh, Macca CEMSH U UX BbI-
MOJIHEHHOCTD, CHM)KAIOTCS BBIXOJ M KaUeCcTBO MacJja
no 40%. domoricuc cTaja OSHUM U3 OCHOBHBIX OTpa-
HUYMBAOMMUX (aKTOPOB IJIA ITPOU3BOACTBA II0JCO-
JIHEUHUKA B EBpoTIE, Ille TIOTEpU yposXkast COCTaBUIIN
no 50%, a moTepu comepXaHUd MacJa IPeBbICUIU
10% (Mathew et al., 2015).

Il IpenoTBpalleHys paciipocTpaHeHsI KapaH-
TUHHBIX BPeIHbIX OPTaHK3MOB HEOOXOIUMO IIPUMeHe-
HMe KOMILJIEKCA 3allMTHBIX MEePOIIPUATUL, BKIII0UAs
HUCIIoJIb30BaHre Haubojgee 3 HEeKTUBHBIX U allpo-
OMPOBAHHBIX METOLOB, OMHUM 13 KOTOPHIX ABJISETCS
ob6e33apaxuBaHUs CeMSH. B yCI0BUSIX UHTEeHCUDU-
KallMy CEeJIbCKOTO X035MCTBA U PACIIPOCTPAHEHUS MO-
HOKYIBbTYP 3 PeKTUBHBIE METOIBI 0O0PAbOTKU CEMSIH
CTaHOBSITCS 0COOEHHO aKTyalbHBIMU. O6e33apakmBa-
HYE He TOJbKO ITOBBIIIAET XKU3HECIIOCOOHOCTD CEMSIH,
HO U croco6CTByeT POPMUPOBAHUIO YCTOUUUBOCTHU
pacTeHuH K pa3InYHbIM NHDEKIIUIM, UTO B KOHEUHOM
WUTOTE BJIVSIET HA YPOXKANHOCTDb ¥ BKOHOMUYECKY0 3(h-
(peKTUBHOCTD IIPOM3BOACTBA (3UHUYEHKO, 2012).

OnuH 13 crrocob0B o6e33apakUBAHUSA — ITO
MIPOTPaBJIVBaHME CEMSIH ITePe/] T0CEBOM C TTIOMOIILLIO
XUMUYECKUX BEeUeCTB. B mpakTuKe IMIPUMEHSIITCS
(byHrUIIUABI C MIMPOKUM CIIEKTPOM JIEUCTBUS U C BbI-
COKOI 6MOJIOTUYECKON aKTMBHOCTHI0. Haubosee ad-
(eKTUBHBIMU IIPOTUB reJIbMUHTOCIIOPHO3HOMN THUIN
ABJIIIOTCS QYHTULIUABI HA OCHOBE IPyMNnHI 1,2,4-Tpu-
a30JI0B (IeliCTBYIOIIVE BellecTBa: JU(PEHOKOHA30I,
TebyKOHa30J, TPUTUKOHA30J1, hyiyTpuadoJi, IUIpo-
KOHAa30J1), KOTOpble UHTUOUPYIOT CUHTE3 CTEPUHOB,
Hapyuas IPOHUIIAeMOCTh JIUTTHUIHOTO CJI0T MeMOpaH
KJIETOK T'PUOOB, CIIOCOOHBI IIPENSITCTBOBATh JaJib-
HelmeMy yAJUHEHUIO POCTKOBBIX TPY6OK, nudde-
peHIIMAUY KJIETOK M POCTY MUILIENIUS rpuba — 3TUM
u 06bsicHAeTCS uX QyHTUIUMIHOe AelicTBue (Byra,
2013). Kiacc Tpua3oj0B Haubojee TOKCUYHBIN IJIs
MUIIeJINS, HeXXeJU IJig criop rpuba. JaHHbIe IIperia-
paThl 06J1aal0T CUCTEeMHLIM JelCTBUEM, IlepeMe-
IIAI0TCSI aKPOMIeTaJbHO 110 KCUJIEME C HaJbHEHITUM
TMPOHUKHOBEeHVEM U3 06paboTaHHBIX CEMSH B ITPO-
POCTKM (BBEPX II0 PACTeHUI0), yeM 3(pPpeKTUuBHO 3a-
IUITAI0OT PacTeHUSA Ha HadyaJbHBIX dTAalax Pa3BU-
THUS OT ITaTOreHHOoUW MuKpodiopsl (TroTepes, 2010;
TiorepeB, 2006; CBumyHOBUY U Ap., 2022). Takxke
MIPOTUB TeJIbMUHTOCIIOPNO03a KYKYPY3bl IPUMEHSIOT

American countries, crop losses caused by seed stain
canreach 30 to 50%. The disease can cause premature
defoliation, especially in hot and dry conditions. The
pathogen reduces the germination of infected seeds by
6% or more, worsens the quality of grain, changes the
biochemical composition of oil and reduces its yield
(Polozhieva et al., 2015).

D. helianthi also has quarantine significance for
Russia and is a limitedly present species in Russia. In-
fected seeds have reduced germination, seed weight
and density, and oil yield and quality are reduced by
up to 40%. Stem rot has become one of the main limit-
ing factors for sunflower production in Europe, where
yield losses amounted to 50% and oil content losses
exceeded 10% (Mathew et al., 2015).

To prevent the spread of quarantine pests, it is
necessary to use a set of protective measures, includ-
ing the use of the most effective and proven methods,
one of which is seed disinfection. In the context of in-
tensification of agriculture and the spread of monocul-
tures, effective methods of seed treatment are becom-
ing especially relevant. Disinfection not only increases
the viability of seeds, but also contributes to the for-
mation of plant resistance to various infections, which
ultimately affects the yield and economic efficiency of
production (Zinchenko, 2012).

One of the disinfection methods is pre-sowing
seed treatment with chemicals. In practice, fungi-
cides with a wide spectrum of action and high bio-
logical activity are used. The most effective against
helminthosporium blight are fungicides based on
the 1,2,4-triazole group (active ingredients: difeno-
conazole, tebuconazole, triticonazole, flutriafol, cy-
proconazole), which inhibit the synthesis of sterols,
disrupting the permeability of the lipid layer of fungal
cell membranes, are able to prevent further elonga-
tion of germ tubes, cell differentiation and growth
of fungal mycelium - this explains their fungicidal
effect (Buga, 2013). The triazole class is more toxic
to the mycelium than to the fungal spores. These
preparations have a systemic effect, move acrope-
tally along the xylem with further penetration from
the treated seeds into the seedlings (up the plant),
which effectively protects plants at the initial stages
of development from pathogenic microflora (Tyu-
terev, 2010; Tyuterev, 2006; Svidunovich et al., 2022).
Also, seed dressings of the phenylpyrrole group are
used against helminthosporiosis blight of corn, for
example, such an active substance as fludioxonil,
which inhibits the growth of the pathogen’s myceli-
um, suppresses glucose phosphorylation, disrupting
the functions of the cell membranes of fungi (Pesti-
cides.ru, 2021).

Chemical control methods are one of the effective
and widespread methods of suppressing the activity
of Cercospora fungi on soybean seeds. To control C. ki-
kuchii, preparations based on azoxystrobin, thiophan-
ate-methyl, carbendazim and their combinations are
widely used. These fungicides suppress the develop-
ment of fungi and prevent their spread on seeds and
plant leaves (Santos F.M. et al., 2022).
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Ta6.1. 1. IIpenapaTsl, HCIIOJIb30BAHHBIE B OMBITAX Hopma Pacxox ~ KoHueHTpanus
. . . . . npumMe-  paGoueil . B.B paGoueM
Table 1. Fungicide Preparations used in the experiments HEHHSi  KMJIKOCTH, pacTBope, &/
npemnapa- J/T Concentra-
Name of the Ta, J/T Working tion of active
N¢ HaumMeHOBaHUe preparation and active Dosage fluid con- ingredient in
1/n npenapara u J. B., ingredient, active rate of the sumption, working solu-
N¢ copepxkaHmue 1. B. ingredient content KynbsTypa Culture drug,l/t I/t tion, g/1
«CxapJer», M9 Scarlet, ME Cosa Soybeans 0,4 5 8+4,8
| MMasaumN + imazalil + Kykypysa o 0.4 10 4+2.4
TeOyKOHA30JI tebuconazole
(100 + 60 r/m) (100 + 60 g/1) [MopconmHeynuk Sunflower 0,4 10 4+2,4
«InoHep», KC Pioneer, SC Cosa Soybeans 2 10 5+5
5 ayrpuadoi + ﬂu_trlafol + Kykypy3a Corn 5 10 545
TrabeH1a307, thiabendazole,
25 + 25 1/ 25+ 25 g/l IMogconneynuk Sunflower 2 10 5+5
«Kmapgy», KC Klad, SC Cos Soybeans 0,6 10 4,8+2,4+24
3 TrabeH1a30 + thiabendazole -  Kykypysa Toim 0.6 10 48+2.4+2.4
TeGyKOHA30JI + ©Masaiui, tebuconazole + imazalil,
80 + 60 + 60, I/ 80 + 60 + 60, g/l Iopconueunuk Sunflower 0,6 10 4,8+2,4+2,4
«TMTI», BCK TMTD, Water SC con Soybeans 6 10 240
4 Tumpam, thiram, Kykypysa Corn 4 10 160
400 r/n 400¢/1 IMogconneunuk Sunflower 4 10 160
«Jeno3ut Cynpum», M9  Deposit Supreme, ME ~ Cos Soybeans 1 6 6,7+6,7+2,5
5 ynmoxconum + ﬂudlox_oml + Kykypysa Tarm 1 10 4+4+15
uMazanui + MmedeHokcaMm, imazalil + mefenoxam,
40+ 40 + 15 r/n 40 +40+15 g/l [oxconueunuk Sunflower 1 10 4+4+1,5
«Maxkcum», KC Maxim, SC Cos Soybeans 5 10 12,5
6  (IYOUOKCOHMII, fludioxonil, Kykypysa Corn 5 10 12,5
251/n 25g/1 [Mopconueunuk Sunflower 5 10 12,5
«OmaoT», BCK Oplot, Water SC Cosa Soybeans 0,5 8 5,6 +2,8
7 I1(eHOKOHA30JI + difenoconazole + Kykypysa e } _ }
Te6yKOHA30JT tebuconazole
90 + 45 /1 90 + 45 g/l [Momconmueunuk Sunflower - = =
«BuTtayion», KC Vitalon, SC Cos Soybeans 1,5 5 120 +4,2
8 TupaM + TebyKOHa30JI thiram + tebuconazole Kykypysa Corn - - -
(400 + 14 t/m) (400 + 14 g/1)

[Momconmueunuk Sunflower - - -

MIPOTPaBUTENH TPy (EHUJTTUPPOJIOB, HATIPUMED
Takoe AeHCTBYIOIee BEleCTBO, KaK (hJIyANOKCOHUII,
KOTOpPO€e MHTUOUPYET POCT MUIIEJINS IaTOreHa, I10-
naBusieT ochopuanpoBaHUE III0OKO3bI, Hapyllas
(byHKIIMY KIIeTOYHBIX MeMOpaH rpu6oB ([TecTULI MBI
ru, 2021).

XuMHuYecKre METO/IbI 60PbOBI ABJISIOTCS OLHUM
13 5 GEeKTUBHBIX M MAaCCOBLIX CIIOCOOO0B ITOIaBJIEHUS
aKTUBHOCTU IpubOB poa Cercospora Ha ceMeHax COU.
1t 60PBOBI C MyPITYPHBIM 1€ PKOCIIOPO30M HIUPOKO
MIPUMEHSIIOTCS IIpernapaThl Ha OCHOBE a30KCHUCTPO-
6uHa, THo(aHaT-MeTHIa, Kap6eHmasuMa U UX KOM-
OuHaN Ui, 3TU QYHTULUIBI TOLABJISIOT Pa3BUTUE
rpuboB U MPENOTBPAIIAl0T UX PacIpOoCTpPaHeHUe
Ha ceMeHax U JIMCThIX pacTeHulr (Santos F.M. et al.,
2022).

[IpoTuB hoMoIICHCa TOACONHEUHNKA 3aperu-
CTPUPOBAH P, TPETIapaToB C PA3IUIHBIMU JE€HCTBY-
OIUMU BelecTBaMu. Haubonee apdekTruBHBIE 06-
paboTKY CeMsH MpernapaTaMu Ha OCHOBE CJIEYIOIUX
IeMCTBYIOIIVX BEIECTB: TeOyKOHa30Ja, TuabeH1a30-
Jla, uMasajuia, Gpayrpuadosa, UmpoauoHa u Qynu-
OKCOHIJIA. XMMUUEeCKUH MeToH 60pbObI TaKXKe ITpruMe-
HSIETCS JIJIST ONPBICKVMBAHUS BETETUPYIONIUX PACTEHUN
IIPY MOSIBJIEHU Y TIEPBBIX TPU3HAKOB 60s1e3HM ([TecTu-
nunslru, 2021).

Some preparations with various active substances
have been registered against D. helianthi. The most ef-
fective seed treatments are preparations based on the
following active substances: tebuconazole, thiabenda-
zole, imazalil, flutriafol, iprodione and fludioxonil. The
chemical control method is also used for spraying veg-
etative plants when the first signs of the disease appear
(Pesticides.ru, 2021).

Currently, preference is given to fungicides with
several active ingredients, which helps prevent the
emergence of resistant pathogen populations (Khile-
vsky, 2015).

Thus, in practice, fungicides with different ac-
tive compositions are used for pre-sowing seed treat-
ment against fungal diseases. However, there are no
registered chemicals against quarantine species C.
carbonum, D. helianthi and C. kikuchii, so it is neces-
sary to search for effective fungicides for seed dis-
infection.

The aim of our research was to determine the bio-
logical effectiveness of the selected fungicides against

dutocaHutapusi. KapaHtuH pactennin 18
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B HacTosillee BpeMs IpPeIoUYTeHNE OTHAETCS
(yHTHIIMIAM C HECKOJIBKUMU JIEUCTBYIOIIUMY BEIIE-
CTBaMHU, UTO TI03BOJISIET IPEJOTBPATUTH ITOSIBIEHUE
PE3UCTEHTHBIX MMONYJSIINE maToreHoB (XUJIeBCKUH,
2015).

TakxuM 06pa3oM, B IMPaKTUKe MPUMEHSITCS
(pyHTULIUABI C PA3HBIM JAEUCTBYIOIIUM COCTaBOM JJI
pennoceBHOM 06paboTKU CeMSIH MPOTUB IPUOHBIX
6ose3Helt. OMHAKO MPOTUB KapaHTUHHBIX BUIOB C. car-
bonum, D. helianthi n C. kikuchii OTCYyTCTBYIOT 3aperu-
CTPUPOBaHHbIE XUMUUECKME TIPEMAPATHI, TIO3TOMY
He06X0IMMO IPOBONUTH MOUCK 3P (HEeKTUBHBIX QYyH-
TUIUIOB 1Jig 06e33apa’kiuBaHMs CEMSIH.

Llenbo HANIUX UCCIENOBAHUY SIBJISIIIOCH OITPee-
JieHre 6moorndeckoi 3¢ GpeKTUBHOCTY BhIOPAHHBIX
(pyHrULIMIOB B OTHOIIEHUU JAHHBIX KaPAHTUHHBIX
rpuboB B Ja60PATOPHBIX YCIOBUSX HA YUCTHIX KYJIb-

Typax.

BiusiHue npenapaTtoB Ha C. carbonum B pa3jinJH
Effect of preparations on C. carbonum at different c

N2
n/n INatoreH Pathogen

«CkapJier», M9
(I/IME{SSE{.HI/IJI ar TeGyKOHaSO.H,
100 + 60 r/m)

Scarlet, ME

(imazalil + tebuconazole,

«IIuonep», KC
(cbyrpradon + Tmabengaso,
25+ 25 r/m)

Pioneer, SC

(flutriafol + thiabendazole,

25 + 25 g/l

«Kaag», KC

(TmabeHmaso + TeEOyKOHAB0JI +
nmMaszanui, 80 + 60 + 60 r/m)
Klad, SC

(thiabendazole + tebuconazole +
imazalil, 80 + 60 + 60

«TMTI», BCK
(tTupam, 400 r/m)
TMTD, Water SC
(thiram, 400 g/1)

«JJeno3ut Cynpum», M3
(bnynroxkcoHUI + UMa3aInI +
MedeHokcaM, 40 + 40 + 15 r/m)
Deposit Suprime, ME
(fludioxonil + imazalil +
mefenoxam, 40 + 40 + 40 + 15 g/)

«Maxkcum», KC
(bnynuroxconu, 25

Maxim, SC

(fludioxonil, 25 g/1)

Puc. 1. BnusiHue Ha rpub C. carbonum

these quarantine fungi in laboratory conditions on
pure cultures.

MATERIALS AND METHODS

The experimental work was carried out in 2024 at the
All-Russian Plant Quarantine Center (VNIIKR). The
research materials were pure cultures of the VNIIKR
collection fungi strains: C. carbonum, D. helianthi and
C. kikuchii. The work tested chemical preparations of
different groups of active substances approved for
use in Russia and used for pre-sowing treatment of
seeds on these crops against fungal phytopathogens.
There were also tested 3 preparations (Pioneer, SC;
Klad, SC; Maxim, SC), which are not registered for
soybeans, and two preparations (Klad, SC and Maxim,
SC), not registered for corn, but used as seed dress-
ings on other crops (Pioneer, SC — on wheat, oats, bar-
ley, sunflower, corn; Klad, SC — on wheat, rye, barley,
sunflower, rapeseed; Maxim, SC —
on seed potatoes, sugar beets,
sunflower) (Pesticide Hand-
book, 2025).

The biological efficiency of
the preparations was determined
on a solid nutrient medium of
2% PDA. Fungicides with differ-
ent concentrations were added
to the nutrient medium cooled to
a temperature of 50 °C. The con-
centration was calculated in ac-
cordance with the recommended
standards for the working con-
sumption of the preparation per
1 ha, as well as with a decrease
in the initial concentration by 10
and 100 times.

The resulting medium with a
known concentration of active in-
gredients of the preparations was
poured into Petri dishes in 20 ml
portions. The experiment was
carried out in 5-fold repetition of
each variant of the preparation
and concentration (Popov et al.,
2003).

The concentration of active
ingredient in the working solution
was calculated using the formula:
K =A x B/V, where K is the con-
centration of active ingredient in
the working solution, g/lI; A is the
initial content of active ingredient
in the preparation, g/1; B is the ap-
plication rate of the preparation,
1/t; V is the consumption of work-
ing fluid, 1/t.

The preparations used in the
experiments, with subsequent cal-
culations of the concentration of
active substances in the working
solution, are given in Table 1.

Fig. 1. Effect of preparations at different

npenapaToB pas/inYHbIX KOHUEHTpauun  concentrations on the fungus C. carbonum

npuv KynbTUBMpoBaHUM Ha 2% KIA
Ha 21-# oeHb

cultured on 2% PDA on day 21
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MATEPHUAJIBI
U METO/bI

JKcmepuMeHTaJdbHasa pabo-
Ta 6bl7a BBRIIMOJHEeHa B 2024 T.
Ha 6a3ze PI'BY «Bcepoccuiickuii
IEeHTP KapaHTHHA pPacTeHUU»
(®I'BY «BHUMKP»). MaTepraiaMu
WCCEeI0BaHUMN IBJISIIUCH YUCThIE
KYJIBTYPhI KOJUIEKITUOHHBIX IITaM-
MOB rpu6oB ®I'BY «BHUUKP»:
C. carbonum, D. helianthi n C. kiku-
chii. B paboTe TeCTUPOBAJIY XUMU-
YyecKye IIperapaThl Pa3HbIX TPYIIIT
IeWCcTBYUUX BellecTB (. B.),
pa3pelreHHbIX K IPUMEHEeHUI0
B Poccuu m MCIONb3yeMbIX IJIs
TIPeIII0CEBHOM 06pab0OTKY CeMSIH
Ha JAaHHBIX KYyJbTypaxX IPOTUB
rpubHBIX (UTOIIATOTEHOB. TaKXe
OBLJIY TIPOTECTHUPOBAHbI 3 ITperla-
para («ITmonep», KC; «Kimam», KC;
«Maxkcum», KC), KoTopble He 3a-
perucTpupoBaHbl Ha COe, U JIBa
npenapara («Kmam», KC u «Mak-
cum», KC), He 3aperucTpupoBaH-
Hble Ha KyKypy3e, HO UCIIOJb3y-
eMble KaK IIPOTPAaBUTENN CEMSIH
Ha APYyrux KyabTypax («[InoHep»,
KC — Ha mmeHwuilie, OoBCce, SUuMe-
He, MOJICOJIHEUYHNMKE, KYKyPYy3€e;
«Knag», KC — Ha mnieHulle, pxu,
sSSUMeHe, MOJICOJTHEUHUKeE, Parice;
«Makcum», KC — Ha KapTo(ee
CeMeHHOM, CBeKJie caxapHOWH,
noncosHeuHnKke) (CIIpaBOYHUK
mecTuuIos, 2025).
OmpeneneHue Guojoruye-
cko¥l 3G (PeKTUBHOCTU Tpela-
paToB IPOBOAMJIK Ha TBEPIOHU
UTaTebHOU cpene 2% KIA. dyH-
TULIUJIBI C PA3JIMUHOMN KOHIIEHTPa-
1yen 106aBJISIN B TUTATEIBHYIO
cpeny, OXJIaX/AeHHYIO 10 TEMIIe-
patypsl 50 °C. KoHIleHTpaL U0
PacCUYMUTBHIBAJIN B COOTBETCTBUU
C PEKOMEeHyeMbIMU HOpPMaMu
pabouero pacxojma Iiperapara

Biuauue npenapatos Ha D. helianthi B pa3jINYHbIX KOHIEHTPALMIX
Effect of preparations on D. helianthi at different concentrations

Ne
n/u IlatoreH Pathogen

«CkapJer», M3
(uMazanui + Te6yKOHa30JI,
100 + 60 r/n)

Scarlet, ME

(imazalil + tebuconazole,
100 + 60 g/1)

«IInonep», KC
(bmyTpuadom + TmabeHmasoa,
25 + 25 1/71)

Pioneer, SC

(flutriafol + thiabendazole,

«Kaag», KC

(TnabeHma30J + TeGYKOHA30J +
umaszanui, 80 + 60 + 60 r/im)
Klad, SC
(thiabendazole + tebuc
imazalil, 80 + 60 + 6(

zole +

«TMT/», BCK
(Tupam, 400 r/m)

TMTD, Water SC
(thiram, 400 g/1)

«deno3ut Cynnpum», M3J
(bmymmoxkcoHMI + MMa3aIu +
MedeHokcaMm, 40 + 40 + 15 r/m)
Deposit Supreme, ME
(fludioxonil + imazalil +
mefenoxam, 40 + 40 + 15 g/1)

«Makcum», KC
(bnynuroxconmi, 25 r/ar/m)
Maxim, SC

(fludioxonil, 25 g/1)

Puc. 2. BnusiHne Ha rpu6

D. helianthi npenapaToB pasnun4HbIX
KOHLLEHTPaLMaX NPy KyJbTUBUPOBAHUM
Ha 2% KIA Ha 21-1 peHb

Fig. 2. Effect of preparations at different
concentrations on the fungus D. helianthi
during cultivation on 2% PDA

on the 21t day

Ha 1 ra, a Tak)Xe C yMeHbIIEHNEM UCXOIHON KOHIIEH-
Tpauuu B 10 1 100 pas.

[TosiyueHHYI0 CpeJly C M3BECTHOU KOHIeHTpa-
LMel 1. B. IpelapaToB pas3auBajy o 20 MJI B YaIlIKU
ITeTpu. OTBIT MTPOBOAUIU B 5-KPAaTHOW MOBTOPHOCTU
Ka)kI0TO BapraHTa IIpernapara u kKoHueHTtpaiuu (ITo-
oB u Ap., 2003).

KonrieHTpaius 1. B. B paboueM pacTBOpe paccuu-
ThiBaJiu 10 popmysie: K = A x B/ B, roe K — KoHIIeH-
Tpaius I. B. B pabo4yeM pacTBOpe, I/JI; A — UCXOIHOE
colep)KaHue I. B. B IIperapare, I/Ji1; b — HopMa mpu-
MeHeHUd Mpernapara, Ji/T; B — pacxom paboueii xKu/i-
KOCTH, J/T.

[IpenapaTsl, UCIIOJIb30BAHHbBIE ITPU IPOBEAEHUN
OTIBITOB, C TTOCJIEAYIOUIUMU PacueTaMu KOHIIeHTPaIluu
II. B. B pabo4yeM pacTBOpe IIPUBELEHEI B Ta0JI. 1.

B manbpHelileM BbIpe3ajii KPYTJible BBICEUKU
14-1HEBHOM YMCTOU KyJIbTYPHI C MUTATEJIbHOU CPe/ibl
KT'A puameTrpoM 1 cM. Bbiceuku moMelaau B LEHTP

Subsequently, round cuttings of a 14-day pure
culture from the PDA nutrient medium with a diame-
ter of 1 cm were cut out. The cuttings were placed in
the center of prepared Petri dishes with a diameter of
90 mm with preparations. A number of controls were
used in the experiment — the PDA nutrient medium
without the introduction of the preparation.

The dishes were incubated in a thermostat at 25
°Cwith alternating light and darkness (12 h /12 h). For
the experiment with the species C. kikuchii, from the
third day onwards, they were illuminated with daylight
lamps (1200 lux) for 12 h. The growth and develop-
ment of the colonies was recorded on the 3™, 7t 14t
and 215t days.

duTtocaHutapus. KapaHTtuH pactenuin 20
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BiusHue npenapaTos Ha C. kikuchii B pa3JIMYHBIX KOHIEHTPALUAX
Effect of preparations on D. helianthi at different concentrati

Ne
n/n IlatoreH Pathogen

«Ckapjer», MI
(uMazanui + Te6yKOHAa30JI,
100 + 60 r/m)

Scarlet, ME

(imazalil + tebuconazole,
100 + 60 g/1)

«IIuoHep», KC
(bmyTpuadomn + Tmabenmasou,
25 + 25 1/71)

Pioneer, SC

(flutriafol + thiabendazole,

25 +25¢g/])

«Kaag», KC

(TmabeHmasoma + Te6yKOHA30JI +
umaszanui, 80 + 60 + 60 r/n)
Klad, SC

(thiabendazole + teb nazole +
imazalil, 80 + 60 + 60 g/1)

«TMTI», BCK
(tTupawm, 400 t/m)

TMTD, Water SC
(thiram, 400

«Jlenosut Cynpum», M3
(hymroKCOHMIT + UMa3aJInII +
medeHokcam, 40 + 40 + 15 r/m)
Deposit Supreme, ME
(fludioxonil + imazalil +
mefenoxam, 40 + 40 + 15 g/1)

«Maxkcum», KC
(bnymmoxconwt, 25 r/ar/i)
Maxim, SC

(fludioxonil,

«Omnor», BCK
(muderokoHa30J1 + TEGYKOHASOJT,
90 + 45 1/1)

Oplot, Water SC
(difenoconazole + tebuconazole,
90 + 45 g/1)

«Burtajon», KC
(Tupam + Te6yKOHA30I,
400 + 14 r/m)

Vitalon, SC

(thiram + tebuconazole,
400 + 14 g/1)

Puc. 3. BnuaHue Ha rpub C. kikuchii Fig. 3. Effect of preparations at different
npenapaTtoB pas/iMYHbIX KOHLEHTpauui npu  concentrations on the fungus C. kikuchii
KyNnbTUBUpPOBaHUM Ha 2% KIA Ha 21-11 peHb  during cultivation on 2% PDA on the 21 day

Biological effectiveness was
calculated using the formula: BE =
(K - B) / K) x 100, where BE is the
biological effectiveness, %; K is the
diameter of the fungal colony in
the control, mm; B is the diameter
of the fungal colony in the variant,
mm (Popov et al., 2003). A biolog-
ical effectiveness exceeding 95%
was considered a positive result
for the preparations.

RESULTS
AND DISCUSSIONS

As a result of the experiment,
the biological effectiveness of 6
preparations against C. carbonum,
6 preparations against D. helianthi
and 10 preparations against C. ki-
kuchii with different compositions
and concentrations of active sub-
stances was assessed.

During the studies, the fol-
lowing preparations demonstrated
the greatest efficiency against the
C. carbonum species: Scarlett, ME;
Pioneer, SC; Klad, SC; Deposit Su-
preme, ME. It was noted that even
when the active ingredient was di-
luted 100 times, the growth of the
C. carbonum colony was completely
inhibited. The biological efficiency
of these preparations in all con-
centrations was high — 100%. The
active ingredients thiram and flu-
dioxonil of the preparations TMTD,
Water SC and Maxim, SC weakly
suppressed the growth and devel-
opment of the C. carbonum species;
the growth of the fungal mycelium
increased with a decrease in the
active ingredient in the nutrient
medium. The preparation TMTD,
Water SC inhibited the fungal colo-
ny only at a concentration of 100%.
And the preparation Maxim, SC
was ineffective against C. carbonum:
fungal growth was observed at all
concentrations. Visualization of the
growth of colonies of the fungus
C. carbonum on a nutrient medium
of 2% PDA on the 21 day with the
addition of active ingredients of
various concentrations to the me-
dium is shown in Fig. 1.

In relation to the D. helianthi
species, almost all recommended
preparations, such as Scarlet, ME;

NPUTrOTOBJEHHBIX yallek [leTpu nuamMmerpoMm 90 MM Pioneer, SC; Klad, SC; Deposit Supreme, ME and TMTD,
C IIperapaTaMu. B OIIbITE MCIIOIb30BAIMN PA KOHTPO- Water SC, had a suppressive effect on D. helianthi, as
Jiell — MUTaTeabHYyI0 cpeny KI'A 6e3 BHeceHUSs mpera- evidenced by the absence of colony growth on Petri
para.

Yamrky WHKYGUPOBaIU B TepMocTaTe mpu 25 °C
C yepeloBaHUEM CBeTa U TEMHOTHI (12 1 / 12 u). YueT
pocTa 1 pa3sBUTUS KOJOHUM MpoBoAUIM Ha 3, 7, 14,
21-e cyTKU.

Mapt N1 (22) 2025 21
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buosornueckyw 3PGHEKTUBHOCTh CUUTATU
o opmyize: B3 = (K - B) / K) x 100, rae B3 — 6uoJio-
rudeckas 3phekTUBHOCTD, %; K — framMeTp KOJIOHUYT
rpuba B KOHTPOJE, MM; B — muaMeTp KOJIOHUY rpubda
B BapuauTe, MM ([Tom1oB u Ap., 2003). 3a I0JI0XKUTEb-
HBIN pPe3ybTaT MperapaTroB MPUHUMAIU 61oJIoruye-
CKyH0 9 (HEKTUBHOCTbD, ITPEBBIMIAIILYI0 95%.

PE3VYJIBTATBI U OBCYXKJEHUA

B pesynbTaTe OombiTa IPOBEJleHA OlLleHKa 61oJIoruye-
cKkol 5 (peKTUBHOCTHU 6 TIpernapaToB MpoTus C. carbo-
num, 6 mpemnapaToB IpoTuB D. helianthi v 8 mpemapaToB
apoTtuB C. kikuchii c pa3HbIM COCTaBOM U KOHIIEHTPa-
1yelt JefCTBYIONIUX BEIIeCTB.

B xojie ucciiefoBaHME HanboJbIIy0 3(pdheKTuB-
HOCTb B OTHOIIeHUe Buja C. carbonum Tokasaiu npe-
napatsl: «CkapJeT», M3; «ITuonep», KC; «Knan», KC;
«Jemo3utr Cynpum», M3. OTMeUeHO, UTO Lake IIpU
pasBemenuu 1. B. B 100 pas pocT kojoumuu C. carbonum
TIOJIHOCTBI0 NHTUOUpoBaJica. Buosorundeckas addex-
TUBHOCTD JAHHBIX [IPENapaToB BO BCeX KOHIIEHTPaIlu-
X ObLJIa BBICOKOI — 100%. [leficTByIOIIMEe BENeCTBA
TUpaM U QIAyAUOKCOHMI mpenapaToB «TMT», BCK
u «Makcum», KC ciabo momaBiisiii POCT U Pa3BUTHE
Bupma C. carbonum, poCT MUlleNns rprba yBeInYnBaJICSa
C yMeHbIIIeHUEM [I. B. B IUTATeJbHOU cpefie. [Ipemapar
«TMT/», BCK nHrubupoBaJl KOJIOHUIO rprba TOJIbKO
B KoHIleHTpauuu 100%. A nipenapat «Makcum», KC
okazajicst Hea(h(heKTUBHBIM B OTHOIeHUU C. carbonum:
IIpU BCeX KOHIIEHTPALUAX HAGII0HAJICS POCT rpuba.
Busyanusamnus pocTta KojioHuM rpuba C. carbonum
Ha IMuTaTeJbHOU cpene 2% KI'A Ha 21-11 IeHb C JI0-
6aBJIEHVEM B CPEJY [I. B. PA3JIMYHON KOHIIEHTPALIUN
puBeneHa Ha puc. 1.

B oTHomeHnue Buaa D. helianthi mpaKTUYeCcKU Bce
PEKOMeHI0BaHHbIE IIpelaparsl, Takue Kak «CkapieT»,
M93; «ITuonep», KC; «Knag», KC; «/lermo3ut Cyripum»,
M3 u «TMT/l», BCK, oka3bIBaJIu MOAaBJsIolee neli-
CcTBUE Ha (POMOIICHUC, O UEM CBUIETEIbCTBYET OTCYT-
CTBME POCTA KOJIOHUH Ha vamkax [leTpu. Buosorude-
ckas 93(h(HeKTUBHOCTD JAaHHBIX ITPeapaToB COCTaBUIIA
100%. Tosnpko npenapat «Makcum», KC ¢ n. B. «dmy-
IVOKCOHWI» (25 T/71) B KOHIIEHTpPA-
num 1% He IMOAABJISAI POCT I1aTore-
Ha. Busyanusamusi pocTa KOJOHUN
rpuba D. helianthi Ha TUTATEIbHOU
cpene 2% KI'A Ha 21-11 IeHb C J10-
6aBJIeHMEM B CPeAYy M. B. Pa3auy-
HOU KOHIIEHTpAalluu IMpuBeeHa
Ha puc. 2.

B oneHke 3G ¢PeKTUBHOCTH
npenapaTtoB npoTtuB C. kikuchii
TakXe OBILIW IOJyUYeHbBl TTOJOXKU-
TeJIbHBbIE Pe3yabTaThl. Bce 3aperu-
CTPUPOBaHHBIE U PEKOMEHJ0BaH-
Hble TIperapaThl Ha coe: «CKapieT»,
M3 B koHUeHTpanuu 100 u 10%,
«Jlerto3ut Cyripum», MO B KOHIIeH-

C. kikuchii

dishes. The biological efficiency of these preparations
was 100%. Only the preparation Maxim, SC with the
active ingredient “fludioxonil” (25 g/1) at a concentra-
tion of 1% did not suppress the growth of the pathogen.
Visualization of the growth of colonies of the D. helianthi
fungus on a nutrient medium of 2% PDA on the 21st
day with the addition of active ingredient of various
concentrations to the medium is shown in Fig. 2.

Positive results were also obtained in assessing
the effectiveness of drugs against C. kikuchii. All regis-
tered and recommended drugs for soybeans: Scarlet,
ME in a concentration of 100 and 10%, Deposit Su-
preme, ME in a concentration of 100 and 10%, Vitalon,
SCin aconcentration of 100 and 10% and Oplot, Water
SC in a concentration of 100% — demonstrated high ef-
ficiency in control of the pathogen. It is also worth not-
ing the effectiveness of drugs against C. kikuchii, which
are recommended for seed treatment on other crops:
Pioneer, SC and Klad, SC, except for the drug Maxim,
KS. It should be noted that the concentration of drugs
in 1% against C. kikuchii did not show its effectiveness
in any of the cases compared with other quarantine
pests.

Visualization of the fungus C. kikuchii colonies
growth on a nutrient medium of 2% PDA on the 21st
day with the addition of active ingredients of various
concentrations to the medium is shown in Fig. 3.

Visualization of the growth of colonies of fungi
C. kikuchii, C. carbonum and D. helianthi on a nutrient
medium of 2% PDA on the 21% day without the intro-
duction of preparations is shown in Fig. 4.

The final calculation of the colonies growth of the
fungi C. carbonum, D. helianthi and C. kikuchii on a nu-
trient medium of 2% PDA on day 21 with the addition
of active ingredients of various concentrations to the
medium, as well as controls without the addition of
preparations and the calculation of biological efficien-
cy are given in Table 2.

CONCLUSION

As a result of the conducted study, it was estab-
lished that the highest biological efficiency against

HTPOJIei Ha 21-i1 IeHb IIPY KYJIbTUBHPOBaHUM HA 2% KA
1 growth on day 21 when cultured on 2% PDA

C. carbonum D. helianthi

Puc. 4. PocT koHTponei C. kikuchii, Fig. 4. Growth of C. kikuchii,
Tpanuu 100 u 10%, «BUTANOH»,  (, carbonum v D. helianthi

C. carbonum and D. helianthi

KC B xonuentpauuu 100 u 10%  npu kynbTuBMpoBaHmm Ha 2% KIA  controls when cultured on 2% PDA

n «OmnoTr», BCK B KOHIleHTpauuu  Ha 21-ii oeHb
100% — mpoAeMOHCTPHUPOBAIU

BBICOKYI0 3 GEKTUBHOCTb B 60pbbe MPOTUB I1ATO-
reHa. Tak)Xe CTOUT OTMeTUTb 3P(PEKTUBHOCTD Mpe-
apaToB IIPOTUB MyPHYyPHOTO IIepKOCIIOpo3a, KOTO-
pble peKOMEeHJOBaHbI IJIs IPOTPABIMBAHUS CEMSIH

on day 21
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Ta6J1. 2. YueT pocTa KOJIOHHIT TPHU60B HA mMUTaTeJIbHOM cpeae KI'A Ha 21-ii IeHb

Cc . B. pa3JIH‘-IHOﬁ KOHIICHTPAaILlUN

Table 2. Calculating for the growth of fungal colonies

on the PDA nutrient medium
on day 21 with active ingredients

KoHILIeHT-

C. kikuchii D. helianthi C. carbonum

of different concentrations pauus n.B., JuaMeTp JuaMeTp JuameTp
% KOJIOHUH, KOJIOHUH, KOJIOHUH,
Active cM cM cM
DYyHrULum, Fungicide ingredients  Colony Colony Colony
N¢ mnpenapaTUBHasa preparation, concentration diameter, B3,% diameter, B3,% diameter, B3,%
n/n popma formulation of, % cm BE,% cm BE,% cm BE,%
«CxkapieT», MJ Scarlet, ME 100 0 100 O 100 O 100
[ LRI bl e 10 0202 963 0 100 0 100
TeGyKOHa30JI tebuconazole
(100 + 60 r/m) (100 + 60 g/1) 1 1,7+0,2 73,2 0 100 O 100
«IInonep», KC Pioneer, SC 100 0,8 100 O 100 O 100
o bnyrpuadom + flutriafol + 10 0,7+01 886 0 100 0 100
TrabeH1a307I, thiabendazole,
25+ 251/n 25+ 25 g/l 1 1,2+0,1 81,5 O 100 O 100
«Kmap», KC Klad, SC 100 0 100 O 100 O 100
3 THAOEHIa30JI + thiabendazole +' 10 0501 929 0 100 0 100
TeGyKOHA30JI + UMasaywi, tebuconazole + imazalil,
80 + 60 + 60, r/n 80 + 60 + 60, g/1 1 1,4+0,1 788 O 100 O 100
100 0 100 O 100 O 83
«TMT», BCK TMTD, Water SC
4 Tipam, 400 ri thiram, 400 g/1 10 0,2 97,5 0 100 2,4+09 73
1 0,5 92 0 100 2,4+0,1 81
«eno3ut Cynpum», M3 Deposit Supreme, ME 100 0 100 O 100 O 100
 (IORERTAL Ausierondl 10 0,2 95,7 0 100 0 100
uMasanui + MmepeHokcaM, imazalil + mefenoxam,
40+ 40+ 151/n 40+ 40+15g/1 1 0,6+0,1 90,8 O 100 O 100
«Maxcum», KC Maxim, SC 100 0,5+0,2 92 0 100 1,9+1,3 79
6  (QIYyouOKCOHWII, fludioxonil, 10 1,4+0,2 791 O 100 5,3+1,0 42
25t/ 25¢/l 1 1,7+01 745 2,8+1,7 691 53+18 41
«Omior», BCK Oplot, Water SC 100 0,1+0,1 97,8 - = = =
7 Ir(eHOKOHA30JI + difenoconazole + 10 04+01 931 - _ } }
TeOyKOHa30J1 tebuconazole
90 + 45 r/n 90 + 45 g/l 1 0,5+0,1 92,6 - = - -
«BuTtanon», KC Vitalon, SC 100 0 99,7 - - - -
g ~TMpaM* Thiram « 10 03:01 954 - - -
TeOyKOHA30JI Tebuconazole
(400 + 14 r/m) (400 + 14 g/1) 1 0,8 93,5 - - - -
9  «KOHTpPOJb» Control = 7,3+£0,1 - 9 - 9 -

Ha Ipyrux Kyjabrypax: «[Iuonep», KC u «Kman», KC,
KpoMe npenapara «Makcum», KC. CiieyeT OoTMETUTD,
4TO KOHIIeHTPAaI M mpernapaToB B 1% npotus C. kiku-
chii He TT0Ka3aJja cBoel 3(p(PeKTUBHOCTY HU B OIHOM
U3 CJIyYaeB 110 CPABHEHUIO C IPYTUMU KaPAaHTUHHBI-
MU 00bEKTaMU.

Busyamnu3zamnus pocTa kojoHui rpuba C. kikuchii
Ha nmuTaTeJabHOU cpeme 2% KI'A Ha 21-ii IeHb C [I0-
06aBJIEHVEM B CPeJy M. B. Pa3INUHOU KOHIIEHTPAIUU
npuBeeHa Ha puc. 3.

Busyanusaiiys pocTa KoJoHUM rpubos C. kikuchi,
C. carbonum u D. helianthi Ha TUTaTeJbHOU cpene 2%
KT'A Ha 21-# meHb 6e3 BHECEHUS IIpeIiapaToB IpUBe-
IeHa Ha puc. 4.

VITOTOBBIY yUeT pocTa KOJOHUM rpuboB C. carbo-
num, D. helianthi n C. kikuchii Ha TUTaTEJbHOMN cpene
2% KT'A Ha 21-# neHb ¢ no6aBjIeHUEM B Cpeny I. B.
PasIMYHOM KOHIIEHTPAIIWY, a TaK)Ke KOHTPoJel 6e3
BHeCeHUs IIperlapaToB U pacueT 6uojoruueckoi ag-
(G eKTUBHOCTY ITPUBEEH B TabJI. 2.

C. carbonum and D. helianthi was demonstrated by: Scar-
let, ME; Pioneer, SC; Klad, SC; Deposit Supreme, ME, as
well as TMTD, Water SC for D. helianthi.

All recommended preparations for soybeans:
Scarlet, ME; Deposit Supreme, ME; Vitalon, SC in
concentrations of 100 and 10% and Oplot, Water SC
in a concentration of 100% — showed high efficiency
against C. kikuchii. Preparations Pioneer, SC and Klad,
SC, with the exception of Maxim, SC, when applied
in all variants the biological efficiency was less than
95%, also showed positive results in a concentration
of 100%.

Thus, at the first stage of work in laboratory condi-
tions, the most effective fungicides with different active
substances that completely inhibit the development of
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3AKJ/IIOYEHUE

B pesynbTaTe MPOBELEHHOTO UCCIIeOBAHMS YCTaHOB-
JIEHO, YTO HanboJiee BBICOKYI0 6uotorudeckyto s dek-
TUBHOCTB IPOTUB C. carbonum u D. helianthi mokasaiu:
«Ckapietr», M3; «ITuoHep», KC; «Kmag», KC; «/lermo3uT
Cymipum», M3, a Takxe «TMT[», BCK nmis D. helianthi.

Bce pexoMeHAOBaHHBIE IIpenapaTbl Ha COE:
«CkapJet», M3; «leno3ut Cynpum», M3; «BUTaI0H»,
KC B koHueHTpanuax 100 u 10% u «OnnoTr», BCK
B KOHIeHTpanuu 100% — rmokasaJjivi BEICOKYI0 3 dek-
THUBHOCTB NPOTUB C. kikuchii. [Ipemapatsl «IT1OHEP»,
KC u «Kmag», KC, 3a uckanoueHueM «MakcuM», KC,
TIpY BHECEHUU KOTOPOTO BO BCEX BapuaHTax 610JI0-
rudeckasd 3((HeKTUBHOCTH ObLIa MeHblie 95%, TakxKe
TI0Ka3aJIu [OJIOXKUTEJIbHbIE Pe3yJIbTaThl B KOHIIEHTPA-
uun 100%.

Takum 006pas3oM, Ha IIeEPBOM 3Tarle PaboThI B Jia-
60paTOPHBIX YCIOBUIX OINpPeeseHbl Hauboiee 3d-
(exTuBHBIE QYHTUIIW/IBI C PA3HBIMU JI€UCTBYIONIY-
MU BellleCTBAMU, KOTOPhIE TTOJIHOCThI0 UHTUOUPYIOT
pasBUTHE KOJIOHUY MIaTOTE€HOB. B majbHEHIIEM I1jIa-
HUPYETCS MIPOBEleHNE OIBITOB C ONpeAe€eHHbIMU
pyHruuAaMu Ha 3apa’keHHOM CEMeHHOM MaTepurale
KYKypPY3bl, IIOZCOTHEYHNUKA U COU.
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pathogen colonies were determined. In the future, it
is planned to conduct experiments with certain fungi-
cides on infected seed material of corn, sunflower and
soybeans.
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