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AHHomauyusi. Cpeam rpnbHbix 3aboneBaHuii SpoBoro panca ogHUM 13 Hanbonee BpeAOHOCHbIX sSiBNseTcs dy3a-
prno3Hoe yBsaaaHune. CTeneHb BpeAoOHOCHOCTM 3aboneBaHns 3aBUCUT OT TOrO, Ha Kakomn hase pa3BuMTUS MPOU30-
Lo 3apaxeHue. Hanbonblume notepun ypoxas NpoucXoaaT NpuU 3apaKeHUn NMOCEBOB B NEPUOA LIBETEHWS, Koraa
CTPYYKM HEJOPA3BMBAIOTCH, U CEMEHA B HUX He 3aBsA3biBatoTcs. B Jluneukom Hay4HO-uccrneaoBaTenbckoM MHCTU-
TyTe panca — punuane ®reHY ®HL BHUNMK nsyyanacb ycTon4mMBOCTb HEKOTOPLIX 0OpasL0B SPOBOro panca K
dy3apuosHomy yBsiaaHuto. o dopmynam, npegnoxeHHeiM M. [IpaxoBCKOMW, paccuuTbiBanu Takue nokasaTenu,
Kak pacnpocTpaHeHHocTb (P) n passutue 6onesHn (R). Ha ectecTtBEHHOM MHGEKUMOHHOM ¢hoHe 13 240 obpas-
LoB paboyen konnekuuy 60MbLUMHCTBO NOKa3ano BbICOKY YCTOMYMBOCTL K 3aboneBaHuto (pacnpoCcTpaHeHHOCTb
6onesHn — 5,0-12,0%, pa3sutne 6onesnu — 1,6—3,5%). Hambonee BocnpummymBbie B KOMMEKLUMOHHOM NMUTOMHM-
ke copta anaHT, Benec, Bukpoc, Opegex-6, Mepuor, Onumn, MpaHT, HoBuKk 6binvM oToBpaHbl Anst npoBeaeHus
AanbHenLWnx nccrnegosaHvin B nabopaTopHbIX YCNOBUSX M HA UCKYCCTBEHHOM MHMEKLMOHHOM choHe. B nabopa-
TOopumn npu Bbicokon BcxoxecTn (90—100%) oTMeveHO Hanumume naToreHHbix rpuboB pogos Alternaria spp. u
Fusarium spp. Ha nckycctBeHHOM MHGEKLMOHHOM hoHe Bornbluas vacTb BbibpaHHbLIX 06pasLoB nokasana BoC-
NPUUMYMBOCTb K Dy3apuo3HOMY YBSIAAHMIO (pacnpocTpaHeHHocTb 6onesHn — 35,0-49,0%, passuTtne 6onesHun —
19,8-20,8%). CopT Onumn okasarncs HavMMeHee BOCMpUMMYMBLIM K 3aboneBaHuto (pacnpocTpaHeHHOCTb 6ones-
HY — 19,1%, pa3BuTue 6onesum — 6,1%), copt Openex-6 — Hambonee BOCNPUNMUUBLIM (PACNPOCTPAHEHHOCTb —
41,8%, passutne 6onesnn — 20,8%). Cnegyet oTMeTuTh, YTO copToobpasubl Benec n Bukpoc, nokasaslive Ha
€CTECTBEHHOM WH(EKLMOHHOM (DOHE CaMyto BbICOKYD BOCTIPUMMYMBOCTL K (Dy3aprvO3HOMY YBSOAHWIO, COXPaHWMM
3TO CBOWCTBO U Ha UCKYCCTBEHHOM MH(PEKLIMOHHOM (DOHE.
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CKOro rocyaapCTBEHHOro arpapHoro yHueepcuteta. 2023. T. 16, Ne 4(79). C. 50-55. https//:doi.org/10.53914/
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4.1.3. AGRICULTURAL CHEMISTRY, AGRONOMIC SOIL SCIENCE,
PROTECTION AND QUARANTINE OF PLANTS (AGRICULTURAL SCIENCES)

Original article

Vulnerability of spring rape samples to Fusarium wilt on natural and artificial
infectious backgrounds in the conditions of the Central Chernozem Region

Lyudmila N. Sibirnaya®, Victor D. Postolov?

! Lipetsk Rapeseed Research Institute — Branch of “Federal Research Center “V.S. Pustovoit All-Russian
Scientific Research Institute of Oil Crops” (VNIIMK), Lipetsk, Russia

2 Voronezh State Agrarian University named after Emperor Peter the Great, Voronezh, Russia

L trutneval@mail.ru™

Abstract. Among the fungal diseases of spring rape, one of the most harmful is Fusarium wilt. The degree of
harmfulness of this disease depends on the phase of development at which the infestation occurred. The greatest
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yield losses are noted when crops are affected during the flowering period, when the pods are underdeveloped
and the seeds are not set in them. Lipetsk Research Institute of Rapeseed, a branch of the Federal State
Budgetary Scientific Institution All-Russian Research Institute of Oil Crops (VNIIMK) studied the resistance of
some spring rape samples to Fusarium wilt. Using the formulas proposed by M. Drakhovskaya, such indicators as
prevalence (P) and disease development (R) were calculated. Against the natural infectious background, the
majority of 240 samples from the working collection showed high resistance to the disease (prevalence was 5.0-
12.0%; disease development was 1.6-3.5%). The most susceptible varieties in the collection nursery included the
Galant, Veles, Vikros, Oredezh-6, Gerzog, Olymp, Grant, and Novik. They were selected for further research in
laboratory conditions and against the artificial infectious background. In the laboratory together with high
germination (90-100%) the presence of pathogenic fungi of Alternaria spp. and Fusarium spp. was noted. Against
the artificial infectious background, most of the selected samples showed susceptibility to Fusarium wilt
(prevalence was 35.0-49.0%; disease development was 19.8-20.8%). The Olymp variety turned out to be the
least susceptible to the disease (prevalence was 19.1%; disease development was 6.1%), while the Oredezh-6
variety was the most susceptible (prevalence was 41.8%; disease development was 20.8%). It should be noted
that the Veles and Vikros varieties, which showed the highest susceptibility to Fusarium wilt against the natural
infectious background, retained this property against the artificial infectious background as well.
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Be/leHue
dy3apuo3Hoe yBsaHue, Bbi3biBacMoe Bo30yauTenem Fusarium oxysporum f. sp. conglu-
tinans, siBisiercs OHUM K3 Hauboliee BPEIOHOCHBIX 3a00JICBaHHMI pacTeHUil cemeiicTBa

KaIlyCTHBIE, B TOM YHCJIe sipoBoro parica [2, 8, 10]. 3apaxkeHue pacTeHHii MPOUCXOANUT B TEUECHUE

BCEro IepHoja Bereralyu, HaunHas ¢ (a3bl BCXOMOB M 3akaHuuBas (azoil JKenTo-3e1eHOro

cTpyuka. MakcumanbHble otepu ypoxas (1o 100%) ormeudarotcst Ipy NPOSBICHUN CUMIITOMOB

3a0omneBanus B ¢aze upereHus |5, 7].

ITopasxenue nmoceBoB parica (hy3apuo3HBIM YBsIaHUEM BEAET HE TOJIBKO K 3HAYUTENb-
HOMY CHIDKEHHIO ypokalHOCTH. OJIHOBPEMEHHO C 3TUM B TKaHSAX MOPaKEHHBIX pacTEHUMN
HAKaIlJIMBAlOTC MUKOTOKCHHBI, OTPULATEIBHO BO3ACHCTBYIOLIME HA 3J0POBbE UYEIOBEKA U
AKUBOTHbIX. Hanbosnee M3BECTHBIMM U3 HUX SBIISAIOTCA J€30KCHHUBaJIeHOJ, T-2 TOKCHH, 3ea-
panieHoH, pymonu3unsl [1, 3, 9].

BaxHbIM 3BEHOM B CEIEKLMOHHON paboTe ¢ SPOBBIM paricoM sBIISETCS OLEHKa 00pa3-
IIOB HA YCTOMYMBOCTb K MOPAXKEHUIO O0JIE3HAMH, B TOM 4HCie (Py3apuO3HBIM YBSJaHUEM.

Ienb paGoThl — U3yYUTh YCTOHYMBOCTH KOJUICKIIMOHHBIX 00pa3LoOB sIPOBOTO parica K
¢by3apro3HOMY YBSAAHUIO, BHIIBUTH YCTONYMBBIE U BOCIIPUHUMYHNBLIE (POPMBI.

MarepuaJjbl 1 METOABI

Uccnenoanus npoBoaunuck B 2020—-2022 1T. Ha ONMBITHO-MPOW3BOJICTBEHHON 0aze
JIumenkoro Hay4HO-HCCIeI0BAaTENbCKOr0 HHCTUTYTa parca — ¢punnana I'BHY «®Denepans-
HbII Hay4dHbIM LEHTp «BcepocCuiCKHil Hay4YHO-UCCIEI0BATEIbCKUI MHCTUTYT MAaCIMYHBIX
KkynbTyp uMenu B.C. ITycroBoiitay.

Or11eHKy 10 YCTOHYMBOCTH K (Dy3aprHO3HOMY YyBsiAaHUIO TTpoBoanin Ha 240 oOpasiax
ApoBOro parca u3 padoueit komekuuu. Hanbonee Bocripunmunbie u3 Hux (I"anant, Benec,
Bukpoc, Openex-6, I'epuor, Onummn, I'pant, HoBuk) ObH mpoBepeHbl B J1aOOpaTOPHBIX
YCIIOBUSIX U BBICESTHBI HA HICKYCCTBEHHOM MH(EKIIMOHHOM (OHE.

KomiekiMoHHBI MUTOMHUK BBICEBAJICS B OJHOW MOBTOPHOCTH, IUIOIIAb ACISHKA —
4,5 M?; MUTOMHMK UCKYCCTBEHHOTO MH(EKIIMOHHOTO (hOHA — B TPEX MOBTOPHOCTAX, TLIOMAIb
nensaku — 0,15 mM? (pydHoit IOCeB).
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[ToneBrble u 1abOpaTOpHBIE UCCIETOBAHUS TPOBOJAUINCH B COOTBETCTBHH C METOINYE-
ckumu ykazanusimu BU3P [6, 11].

PacripoctpanennocTs (P) dhy3aprosHoro yBsiganus paccuuThiBainu mo dpopmyie (1)

X
p= IOOI\I n ’ 1)
rae P — pacnpoctpanennocts 60sesnu, %;
N — KOJIMYEeCTBO OOJIBHBIX PACTEHHM, IIIT.;
N — ob11ee KOJIMYECTBO paCTeHU B pOOe, IIT.

Passurtue 6onesnu (R) Berancisimu no Gopmye (2)

R= 2 (axDb) )
- XNk

rae R — pa3Burtue 6oine3nu, %;

2(a x b) — cymma npou3sBeeHUI KOJUYECTBA OOJIBHBIX PACTCHHUH Ha COOTBET-
CTBYIOLIMH 0aJul MOpa)KEeHUS;

2N — obmree KOMMYeCTBO pacTeHU B Mpooe, IIT.;

K — BeIcIIuii Gan mopaxenus [4].

Pe3yabTaThl 1 HX 00Cy:KAeHUE

B 2020 r. mpoBeneno obcneoBaHue KOJUIEKITMOHHOTO MUTOMHHUKA SIPOBOTO parica Ha
YCTOMUYMBOCTh K (hy3apHO3HOMY YBSIAAHUIO HAa €CTECTBEHHOM MH(EKIMOHHOM (oHe. Y 060b-
muHeTBa U3 240 o0pa31oB pabodeil KOJUIEKIMH BbISBIIEHA BbICOKAsl yCTOMYUBOCTh K OOJIE3HU:
pacmpocTpaHeHHOCTh — B npenenax ot 5,0 xo 12,0%, pa3sutue 6one3nu — ot 1,6 10 3,5%
(copr-ctanaapt Pu¢ — coorBercrBenHo 8,0 u 3,1%).

Cpenu KOJUIEKIIMOHHBIX 00pa3IoB OBUIO BBIACICHO 8§ HamOoJsiee BOCIPUHUMYHUBBIX K
¢dy3apuo3HOMy yBsiAaHUIO copToB. Cpeln HMX CHIIbHEE BCEro Mnopakanuch coprta Benec u
Bukpoc: pacnpoctpaneHHOCTh 00sie3HU cocTaBuia coorsercTBeHHO 30,0 u 25,0%, pa3Butue
6one3nu — 20,0 u 14,8%. CpenHue 3HauU€HUsI paCpPOCTPAHEHHOCTU U Pa3BUTUS (y3apHUO3HO-
ro yBSiIaHUA cpeu 00pa3loB paboyell KOJUIEKIIMH — COOTBETCTBEHHO 7,2 U 3,6%, cTaHaapT-
Hoe otkioHeHue — 3,0 u 1,8%.

B naGopatopHbIX YCIOBHUSX BO BJIaXXHOM KaMmepe y OTOOpPaHHBIX M3 KOJUIEKIIHOHHOTO
MIUTOMHHKa 00pa31oB onpeeneHsl BexoxkecTh ceMsH (90-100%) 1 KoarMuecTBO MOPaKEHHBIX
npopoctkoB uepe3 10 cytok npopamuBanus (23,3-50,0%). Pe3ynbraTel mpeacTaBieHbl Ha pU-
cyHke 1. BbisiBiieHBI BO30Y/IUTEIM TaKMX TPUOHBIX OOJIe3HEeH, kak anbTepHapro3 (Alternaria spp.)
u (y3zaprosHoe yBsiganue (Fusarium spp.).

Jns nanpHeero uzydeHust 3T o0pasusl B 2021 1. ObUTH BBICESTHBI HA UCKYCCTBEH-
HOM HH(peknnoHHoM (oHe. Ha OGonbIIMHCTBE COPTOB HAOMIOJANAch BBICOKAs pacmpocTpa-
HEHHOCTbH (Py3apHO3HOTO yBsiIaHUs, Hanbosee Bbicokast — Ha copte HoBuk (77,8%). Pa3zButue
6011e3Hu cocTaBuio ot 9,7% (ua copre Onumn) xo 34,7% (na copre HoBuk) (puc. 2).

Cpennue 3HaYeHHs PAacHpOCTpaHEHHOCTH Oone3Hu coctaBwin 47,4%, pa3Butus 0o-
ne3au — 24,8% mpu CTaHAapTHOM OTKJIOHEHUH COOTBETCTBEHHO 13,7 1 8,3%.

B ycnoBusix nckyccrBeHHoro nHgekiuonHoro gona copra Benec nu Bukpoc noarsep-
JIWJIA CBOIO JIOCTATOYHO BBICOKYIO BOCIIPUMMYMBOCTD K 00s1e3HU. PacnpocTpaneHHOCTh Py3a-
PHO3HOTO YBAJAHHS HA 3TUX COPTaX COCTaBMJIA COOTBETCTBeHHO 64,4 u 61,0%, pa3Butue 60-
ne3uu — 32,9 u 34,3%. Copra Onumn u ['panT okazanuce Hauboee YCTOHUYUBBIMU: PACIpo-
CTPaHEHHOCTH 00JIe3HU — COOTBETCTBEHHO 27,8 1 37,1%, pasButue 6one3an — 9,7 u 14,4%.
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CraTvcTH4ecKH 3HaYMMOM 3aBUCUMOCTH MEXAY KOJIMYECTBOM MOPAXKEHHBIX IPOPOCT-
KOB parca B JJaOOpaTOPHBIX YCIOBHSIX M MOPaKEHHOCTHIO OOpa3llOB B MUTOMHUKE HCKYC-
CTBEHHOT'0 MH()EKLMOHHOTO (DOHA HE BBISBIIECHO.
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Puc. 1. JlabopaTopHasa BCXOXeCTb U KONIMYECTBO NOPaXKeHHbIX MPOPOCTKOB
KOJIJIeKLUMOHHbIX 06pa3uoB sipoBoro panca, 2020 r.
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Puc. 2. MopaxeHHOCTb (hy3apnO3HbIM yBAAAHUEM KONMJEKLUOHHbIX 06pa3LoB
AAPOBOro panca Ha UCKYCCTBEHHOM UH(EeKLUMOHHOM coHe, 2021 r.

B 2022 r. morogHbple yCIOBHS OKa3allMCh MEHEE OJIaroNpUsTHBIME ISl pa3BUTUA (Y-
3apHO3HOTO YBSIaHUS.

PacnipoctpanenHocTs 00s1€3HH B cpeiHeM cocTaBmia 15,5%, pa3sutue 6one3nu — 6,3%
IpU CTaHAAPTHOM OTKJIOHEHHHU cOOTBETCTBEHHO 4,2 U 2,1%. Haunbonee BocnpuM4KBBIMU ObI-
mu copta Openex-6 u ['anaHT (pacnpocTpaHEeHHOCTh 00J1€3HU — COOTBETCTBEHHO 18,6 1 20,3%,
pasButhe Oone3nu — 9,2 u 8,5%), Hanbosnee ycroitunBbiMu — copta Onumn u ['eprior (pacnpo-
CTpaHeHHOCTh — cooTBeTcTBeHHO 10,1 1 10,6%, pa3Butue 6oneznn — 2,5 u 5,3%).
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B cpennem 3a 3 rona vccnenoBaHui Ha UCKYCCTBEHHOM MH(EKIHOHHOM (hOHE cpenu
M3Y4YEHHBIX 00pa3loB Hambojee yCTOWYMBBIM Mokazan cedst copt Onumil (pacmpocTpaHeH-
HoCTh — 19,1%, pazsutue 6onesnu — 6,1%). Hanbonee BocnpunmunBeiM ObLT copT Openex-6
(pactpoctpanensocts — 41,8%, passutue 6one3nn — 20,8%). CpeaHue 3HaUYE€HUS PaCIpo-
CTPAaHEHHOCTHU U Pa3BUTHS 0OJIE3HH COCTABUIIM COOTBETCTBEHHO 34,4 u 16,3% mpu cranmapt-
HoMm otkionenuu 10,4 u 5,8%. Coproobpasusl Benec u Bukpoc, sBHO BbIIeNMBIINECS Ha
€CTECTBEHHOM MH(EKIMOHHOM (OHE MO BOCIPUUMYUBOCTH K (Py3apHO3HOMY YBSJAHUIO, CO-
XpaHWIN 3Ty TeHJEHIIMIO U Ha HCKYCCTBEHHOM HMH()EKIMOHHOM (pOHE MO0 CPABHEHUIO C OCTANIb-
HBIMH 00pa3iaMu Hamiel BbIOopkH. CpeHie 3HaueHUs paclipoCTPaHEHHOCTH 3a 3 rojia uccie-
JOBaHUI cocTaBuiM cooTBeTCTBEHHO 41,6 11 38,9%, pazpurtus 6onesnu — 19,9 u 20,2%.

3akiarouenue

JlaGopaTopHasi BCXOKeCTb CeMsiH sipoBoro parmca coctaBuia 90—100%, komuuecTBO
nopaxeHHbIX mpopocTkoB — 23,3-50,0%. O6pa3usl Benec u Bukpoc Belienmiuch Ha ecte-
CTBEHHOM MH(EKIHMOHHOM (pOHE KaK 3HAUUTEIHHO 0oJiee BOCIPUUMYUBBIE K (y3apHO3ZHOMY
YBSIAHUIO TI0 CPABHEHHUIO CO CTAHAAPTOM M JIPYTUMH copTooOpasuamu. Ha uckyccrBeHHOM
MHPEKIMOHHOM (DOHE OHM COXPAaHWIHM 3HAUEHHS HMCCIEIYyEeMBIX IOKa3aTelleil Ha BBICOKOM
YPOBHE: PacpOCTPaHECHHOCTh 00JIe3HU — cooTBeTCTBEHHO 41,6 1 38,9%, pa3Butue 601e3HU —
19,9 u 20,2%.

[To utoram TpexJieTHUX HAOMIOACHUI cpean 0TOOpaHHBIX 00pa3oB copT OnuMI OKa-
3aJIcs HAMMEHEEe BOCIPUMMYHMBBLIM K 3a00J€BaHUIO (pacrpocTpaHeHHOCTh Oosie3Hu — 19,1%,
pasButue 6one3nu — 6,1%), copr Openex-6 — Hanbosiee BOCIPUUMYHUBBIM (PACIIPOCTPAHEH-
HOCTh — 41,8%, passutue 6onesnn — 20,8%). 3aBUCIMOCTh MEXIYy TOPAKCHHOCTBIO 00pa3-
IIOB B JIJAOOPATOPHBIX W ITOJICBBIX YCIIOBUSAX HE BBISBIICHA.
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