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N3yueHo BiMsSHUE MOTOAHO-KIMMATHYECKUX
YCIIOBHI BETETAlMOHHOTO TE€pPHO/a Ha pacrpo-
CTPAaHEHHOCTh U Pa3BUTHE NEPOHOCIIOPO3a COM B
ycnoBusix 3anagnoit Cubupu. HccnenoBanus mpo-
XOAWIU B BeretanimonHele nepuonsl 2014-2019 rr.
B kauecTBe OOBEKTOB H3YyYEHHsI HCIIOJIB30BAIH
kopMoBo# copt con CubHNMK-315, a Taxxke nuc-
TocteOenbHble Oone3Hn cou. IlocTaHoBKa OMBITOB
npearnosaraia MpOBEIEHUE IIOJIEBBIX HCCIIEI0Ba-
HUHM B COYETAaHUHM C MATEMaTHYECKUMH METOIAMH
aHayM3a MOJy4YeHHBIX AaHHBIX. [lapameTpamu, om-
peAenAIoIMMHI KIHMMaTUYeCKHe YCIOBUS, BEICTyTA-
T rupoTepMudeckuii koadduiment CenstHuHOBA,
CpeIHHe TeMIIepaTypbl 1 cyMMa ocaakoB. Jlis kax-
JIOTO TOJla MCCIICIOBAHUI ONpeesieH IHIPOTepMu-
yeckuil kK03 dunuent CeastHUHOBA, BBISBIEH KOM-
TUIEKC (PUTOMATOTEHOB COM M UX OCHOBHBIC BUJBI,
MOJyYeHbl JaHHBIE MO €KEroJHOW pachpocTpa-
HEHHOCTHM M pa3BUTHIO TepoHocroposa. [Ipose-
JICHHBIE MCCIIEI0BAHNS TIOKa3ald HEOIHOPOJHOCTh
OCHOBHBIX (haKTOPOB MOPaKaeMOCTH COHU. B cBsi3u
C 3THM NPU3HAHO HEOOXOOUMBIM IPOBEICHUE KOP-

INFLUENCE OF WEATHER

AND CLIMATIC CONDITIONS

OF THE VEGETATION PERIOD

ON SUSCEPTIBILITY OF SOYBEAN
TO PERONOSPOROSIS

Korobeinikov A.S., Ashmarina L.F.
Siberian Federal Scientific Centre

of AgroBioTechnologies of

the Russian Academy of Sciences
Krasnoobsk, Novosibirsk region, Russia

The influence of the weather and climatic condi-
tions of the growing season on the prevalence and
development of peronosporosis of the soybean in
Western Siberia was studied. The studies took place
during the growing seasons of 2014-2019. The ob-
jects of the research were SibNIIK-315 fodder soy-
bean variety as well as diseases affecting leaves.
The layout of the experiment involved conducting
field research in combination with mathematical
methods for analyzing the data obtained. The pa-
rameters determining climatic conditions were the
Selyaninov hydrothermal coefficient, average tem-
peratures, and the amount of precipitation. For each
year of the research, the Selyaninov hydrothermal
coefficient was determined, a complex of soybean
phytopathogens and their main types were identi-
fied, the data on the annual prevalence and develop-
ment of peronosporosis was obtained. The studies
have shown the heterogeneity of the main factors
affecting soybean. In this regard, it was found nec-
essary to conduct a correlation analysis to identify
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Brnusiare morogHo-KIMMaTHYeCKUX yCJ'IOBI/Iﬁ BETCTAIIMOHHOTO
nepuoaa Ha II0paxXxa€MOCTb COU IIEPOHOCIIOPO30M

Kopo6eiinnkos A.C., Aummapuna JI.O.

PEeTSIMOHHOTO aHaliu3a JJsl BBISBICHUS 3aBUCH-
MOCTH MEXKIY YBIKHEHHOCTHIO BETETAITMOHHOTO
mepuoaa M mopakaeMocteio con. Ilo pesympraTam
KOPPEJSAIMOHHOTO aHaIM3a OTMEeUYeHa sIBHAsl 3aBU-
CUMOCTb MEX]y PaclpOCTPAaHCHHOCThIO W Pa3BU-
THEM TEPOHOCIIOPO3a U BCEMH XapaKTePUCTUKAMU
BETETAI[MOHHOTO MIEPUO/ia B HIOHE. DTO MOXKET CBU-
JIETEIHLCTBOBATH O TIOBBIIIICHHOU PO KIIMMaTHIeC-
KHX YCJOBHM JaHHOTO Mecsna B (pOopMHpOBaHUH
CUMNTOMOB 3a0oneBaHuss. OTMEUEHO OTCYTCTBHE
3aBUCHMOCTH MEXIy Pa3BUTHEM MEPOHOCIIOpO3a
U KIMMAaTHYECKUMHU YCJIOBUSIMH HIOJSI M aBLYCTa,
4TO OOBSCHSICTCS TOBBIIICHHBIMU TEMIIEPATypaMu
B OTH MECSIBI BO BCe rojbl uccieaoBanuii. Ha ko-
HEIl aBr'yCTa — Hadajao CEHTAOPS MPUXOAUTCS (a3a
MOJIHOM crejocTu cou. B nmaHHBIM mepuoa pa3Bu-
THE TIEPOHOCIIOPO3a 3aTPYAHEHO B CBS3U C (pu3Ho-
JIOTUYECKUMH TPOLIECCAMH  YBSIAAHUS PACTCHHIA,
MOATOMY MPOCIETUTH CBSA3b PA3BUTHS 3a00JICBaAHUS
C KIMMaTHYCCKUMHU YCIOBUSMHU TPAKTUICCKUA HE-
BO3MOYKHO.

KuaroueBbie cioBa: cos, GUTONMATOTEHBI, TIEPO-
HOCITIOPO3, MHICKC pa3BUTHsA OONE3HU, THIPOTEp-
MUYECKHI KOIPPHUIIUEHT, KOPPEISLUs

BBEJIEHUE

3epHOO000BBIE KYIBTYPbl UMEIOT OOJIBIIOE
3HaYEHHUE B CEJILCKOM X03siicTBe Cubupu. Ypo-
)KaitHOCTh com B CHOMpPH COCTaBISIET OKOJIO
1,6 1/ra, paconu — 2,8, ropoxa — 0,73 1/ra [1].
B ycnoBusix Poccun 0CHOBHBIM PETMOHOM BO3-
JIenpiBaHus coum sBisiercs JlanpHuit BocTok.
B nocnennee Bpemsi apean BO3/ENbIBAaHUS COU
KaK IEPCIEKTUBHOM KOPMOBOM U IIPOAOBOJIb-
CTBEHHOU KYJIBTYpPBI IIOCTOSIHHO PaCIIMPSAETCS
B CBSI3M C BBIBEJICHHEM HOBBIX COpPTOB, IMpH-
TOAHBIX K BBIPAIIMBAHUIO B 0OJiee CYypOBBIX
ycnoBusix 3amagHor Cubupu. B Hactosmee
BpeMsi Ha Tepputopuu secocrenu [IpuoObs
COI0 BO3JIEJIBIBAIOT HA IUIOMIAAM S5—7 ThHIC. Ta
[2,3]. Ha ypoxkalHOCTh KyJBTYypbl OMHUMO
KJIMMAaTUYECKUX YCIOBUHI U COPTOBBIX MpU3HA-
KOB CYIIIECTBEHHBIM 00pPa30M BIHSIET KOMITIICKC
JIUCTOCTEOETBbHBIX (UTONATOI€HOB, CHUXKAIO-
HIMX KaK ypOXKaMHOCTbh, TaK U KaueCTBO 3epHa'

the relationship between the moisture content of the
growing season and soybean susceptibility. Accord-
ing to the results of the correlation analysis, a clear
correlation was noted between the prevalence and
development of peronosporosis and all the charac-
teristics of the vegetation period in June. This may
indicate a high role of the climatic conditions of this
month in the formation of disease symptoms. There
was a lack of correlation between the development
of peronosporosis and the climatic conditions of July
and August, which is explained by higher tempera-
tures in these months in all the years of research. At
the end of August — beginning of September there
is a phase of full ripeness of soybean. In this pe-
riod, the development of peronosporosis is difficult
due to the physiological processes of plant wilting,
therefore it was almost impossible to trace the con-
nection between the development of the disease and
climatic conditions.

Keywords: soybean, phytopathogens, perono-
sporosis, disease development index, hydrothermal
coefficient, correlation

[4, 5]. YcnoBust pa3BuTHs (PUTONIATOTEHHBIX Op-
TaHW3MOB MOTYT HaXOIUTHCS B TIPSIMOM CBSI3H C
MIOTOJTHBIMH YCIIOBHSIMU.

Llenp umccnenoBaHus — BBISIBUTH B3aUMO-
CBSI3b MEX/Ty KIIMMAaTHIECKIMHU YCIOBUSMH Be-
TeTallMOHHOTO MEPUOoAa M PACIPOCTPAHEHHOC-
TBIO ¥ pa3BUTHEM OOJIE3HEN COU.

MATEPHUAJI U METO/IbI

HccnenoBanust NpoXOAMIN B BEreTallMOH-
Hele nepuoasl 2014-2019 rr. B kauectBe 00b-
€KTOB U3y4EHHMsI UCIIOJIb30BaIN KOPMOBOM COPT
cou CuOHHNUK-315 cenexiun Cubupckoro
HAay4yHOTO IIeHTpa arpoobmorexHosnoruii PAH,
a TaKke JucrocTedbenbHble Oone3Hu cou. Pac-
MPOCTPAHEHHOCTh U pa3BUTHE OOJe3HEH orl-
penensuii METOAOM IPOU3BOJIBLHOM BBIOOPKHU
10 pacteHuii ¢ ONBITHON NIENSHKU C MOCIEIY-
IOUIMM aHAJIM30M HalU4us CUMITOMOB 3a00-
neBaHus. Pa3Butue Oosie3Hell ycTaHaBIMBaIu

'Auwimapuna JI.@., Konsesa H.M., Azaprosa 3.B. BpenHbie opraHu3Mbl KOPMOBBIX KYJIBTYD B MEpbl GOpHOBI ¢ HUMH B 3amnaji-

Hoit Cubnpn: Hayd.-meTon. mocodue. HoBocnbupcek, 2017. 43 c.

3amuTa pacTeHuit
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Influence of weather and climatic conditions of the
vegetation period on susceptibility of soybean to peronosporosis

Korobeinikov A.S., Ashmarina L.F.

B COOTBETCTBUU C OOIIEIPUHATON IIKanoi [4]:
0 — CHMITOMBI OTCYTCTBYIOT; TOPaKEHHOCTH
MMOBEPXHOCTH JTUCThEB, cTebmneit: 1 — 10%; 2 —
11-25; 3 —26-50; 4 — 51-75; 5 — 75%, rubens
pacTeHwusl.

Pacuer unnekca pazButus OonesHeil ompe-
aensuics o hopmyie?

R= (a-b)-100 ’
N-K

rae (a - b) — mpousBeneHUe 4YKcia OOJIBHBIX
pacTeHuil Ha COOTBETCTBYIOIIMI OaJl1 IOpake-
HUs, N — 00111ee KOJTMYEeCTBO pacTeHUH B TIPOOeE,
K — BbICIIMI Oaliy KAkl yyeTa.

[Tapamerpamu, ONpEAETSIONUMHU  KIIMMa-
TUYECKUE YCJIOBHSI, BBICTYIAIH THIPOTEPMHU-
yeckuit kodpdunuent Censaunosa (I'TK),
CpeIHHEe TeMIIepaTypbl U cymMa ocaakoB. Ilo-
TOJIHBIC JaHHBIC B3SATHI M3 OOIIEIOCTYITHOTO
uctounuka (6aza manueix I'MC «OryprioBo»
HoBocubupckoit obmact). YcTaHoBieHUE 3a-
BUCHUMOCTH MEXIy KIMMATHICCKUMHU YCIIOBH-
SAMU M TOKa3aTeNIIMU PACIPOCTPAHEHHOCTU U
WHJICKCA Pa3BUTHUs OOJIE3HEH MPOBOAMIN METO-
JIOM KOPPEJSIIIHOHHOTO aHaJIH3a.

['uaporepmuueckuii kodgduiment CensHu-
HOBa PacCUUTHIBAIN 110 (hopmyIie’

R-10
Xt

rje R — cymMma 0caJIkoB B MIUIJTUMETpax 3a Ie-
puon ¢ remieparypamu Beie 10 °C; ¢ — cym-
Ma TeMIieparyp 3a TOT XKe MepPHO.

Bce maremarmueckue pacdeTbl MPOBOIWIN
LITAaTHBIMU CPEJICTBAMH IIPOrPAMMHOI0O TaKeTa
Microsoft Office Excel 2010.

PE3VYJIBTATBI U OBCYKJIEHUE

B ycnoBusix 3amaguoit Cubupu cos mopa-
JKAETCsl KOMIUIEKCOM Pa3HOOOpa3HbIX BO30yaU-
Tesielt TpubHOM 1 6akTepuaabHON mpupoasl. K
HUM OTHOCSTCS BO30ynutenu (yszaprosa (Kom-

TUIEKC TPUOHBIX MAaTOTeHOB poxaa Fusarium L.),
MyCTYJIbHOTO OakTepro3a ((duronaroreHHas
Oaktepusi  Xanthomonas axonopodis pv. gly-
cines), 4epHOU OakTepUaIbHON NATHUCTOCTH
(Pseudomonas glycinea), ackoxuto3a (cymda-
TBI TpUO Ascochyta pisi Lib.)* [5-7]. IIpeo0-
JajauM B ycnoBusx CuOMpckoro peruoHa
BO BCE€ TOJBI MCCIICIOBAaHUI OBUT TIEPOHOCIIO-
po3 (Bo3Oyautens Peronospora manshurica
(Naum.) Syd.) (cm. puc. 1). HauGonee Ona-
TONPUATEH Ul Pa3BUTHs 3TOro 3a00JeBaHUS
TEIJIbI W BiIaXHbIM kiuMmar [8, 9]. bone3ns
MIPOSIBIISICTCSL B BUJIE TPOTPECCUPYIOMICH TIST-
HUCTOCTH BEPXHEW CTOPOHBI JIMCTHEB; B Psilie
CllyyaeB MSATHA CIMBAIOTCA, (GOPMHPYS O4aru
xsopo3a’ [10].

B TeueHWe BEreTallMOHHBIX TIEPUOIOB
2014-2019 rr. nepoHOCIIOPO3 pa3BUBAJICS Ipe-
MMYIIECTBEHHO HA MO3HUX CTAIAMIX PAa3BUTHUS
pacTeHui, ommxke K (pase moTHOTO CO3pPEeBaHUS.
OO6muit nHpEeKUNOHHBIN (OH 3a BCE TOABI UC-
cienoBaHuii ObuT ymepeHHbIM: 1ipu 100%-it
pacnpoCTPaHEHHOCTU pa3BUTHE OOJNE3HH HE
npesblmano 2 6amia (cM. puc. 2).

Copr CuOHMNUMK-315, wucnonb3yemsblii B
MHOTOJIETHUX MCCJIEOBAaHUSAX B KauecTBe
CTaHJapTHOT'0, UMEET JI0BOJIBHO BBICOKYIO BOC-
MPUAMYHUBOCTh K MEPOHOCHOPO3y (pa3BUTHE
3a00JIeBaHUsl TIPU OJIATOTIPHUSITHBIX YCIOBHSX
npesbimaeT 50%). YpoBeHb pa3BUTHS 00JI€3HU
€ro 3HAYUTENIbHO 3aBHCUT OT MOTOAHBIX yCJIO-
BUH BEreTarioHHOTO Neproia, KOTOPBIE pa3iin-
Yanuch B pasHble ronpl. Tak, 2014 r. 6bu1 po-
XJIATHBIM ¥ 3acynmuBeiM. B 2015 . Ha done
3aCyLUIMBBIX YCJIOBUM HaONIOANN MOBBILICH-
Hble Temreparypbl Mas U uroHs. B 2018 . Ha
(oHE TOCTATOYHOTO YBIIAKHEHUS Mas — UIOHS
OTMEYEH €ro HEJOCTAaTOK B MIOJieé — aBIyCTe.
B 2019 r. HanOoiblilee KOJIMYECTBO OCAIKOB
MPULUIOCH HA CEpelMHY BEreTaliOHHOTO IIe-
pHo/ia C MPEUMYIIECTBEHHBIM WX Tpeoliaa-
HHUEM B HIOJIE.

2MeToAMYECKIE YKa3aHHsl [0 BBISBIICHHIO H y4ETY OCHOBHBIX OOJIE3HEH CeTbCKOX03sMCTBEHHBIX KyIBTyp. M.: Kornoc, 1975. 54 ¢.

SBpomrtopa mpou3BOACTBEeHHON nestenbHocTH (Gunnana OIBY «Poccenbxosientpy 1o IlepMckoMy Kpai  IPOrHO3 Ha
2017 rox pactpocTpaHeHHUs BpeuTeliei 1 Ooie3Hel CelbCKOX03sMCTBEHHBIX KyIbTyp B IlepMckoM Kpae 1 Mepbl 60pbObI ¢ HUMU /

oz pen. AWM. IIupoxkoa. [lepms, 2017. 7 c.

*Arac 6ose3Helt KOpMOBBIX KyibTyp B 3anagaoit Cubupu / JI.O. Aumvapuna, .M. Topo6eii, H.M. Konsiesa, 3.B. Arapkoga.

Hosocubupck, 2010. 173 c.

SCnueax B.B., Yepsonenxo M.I, Huenro U.B. 3amura cou oT BpeauTesei u 6osesneii: Mupopmarmonnslii muct // Uepkac-

ckuit LIHTHU. Yepkacck, 1995. Ne 46-95. 2 c.
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Fig. 2. Prevalence and development of peronosporosis on soybean:
a — competitive variety testing nursery; b — control nursery

Ha ocHoOBe naHHBIX CpenHUX TeMmIeparyp,
CYMMBI OCAJIKOB U THAPOTEPMHYECKOTO KO3(h-
¢urnmenta CenssHUHOBA MPOBENEH KOPPEISIIH-
OHHBLIM aHAJIU3 JJIs1 BBIABJICHUSA 3aBUCHUMOCTU
pacrpoCTPaHEHHOCTH U Pa3BHUTHUSI TIEPOHO-
CIopo3a OT MOTOAHO-KIMMATHYECKUX yCIOBUI
(cm. Tabm. 1, 2).

[To pe3ynbraTam KOppEISIMOHHOTO aHATN3a
OTMEYEHA SIBHAS 3aBUCUMOCTH MEXIY pacipo-
CTPaHEHHOCTBIO M PAa3BUTHEM IIEPOHOCIIOPO3a
U BCEMH XapaKTEPUCTHKAMHU BETeTAIMOHHOTO
nepuosia B UIOHE. DTO MOXKET CBHJICTEIBCTBO-

BaTh O MOBBIILIEHHOW POJIU KJIMMAaTUYECKUX YyC-
JIOBU TaHHOTO Mecsa B JOPMUPOBAHUH CUM-
NTOMOB 3a0oseBaHus. PacmpocTpaHeHHOCTh
MNEPOHOCHOPO3a B OCHOBHOM 3aBUCHUT OT TEM-
NepaTypHOro PeXHMa BCEro Nepuoja Berera-
un. Kpome Toro, oTMeueHo OTCyTCTBUE 3aBU-
CUMOCTH MEX]ly Pa3BUTHUEM IEPOHOCIIOPO3a U
KJIIMMaTUYECKUMHU YCIIOBUSIMU HIOJIS U aBIyCTa.
310, BEpOATHO, 00YCIOBICHO HAOMIONaBIIMMHU-
Csl B JIaHHBIE MECSALbI 3a BCE I'O/Ibl HCCIIEI0Ba-
HUH MOBBIIIEHHBIMH TEMIIEPATypaMu B COUETa-
HUM C TOYTH IOJHBIM OTCYTCTBHEM OCAJKOB,

3amuTa pacTeHuit
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Brnusiare morogHo-KIMMaTHYeCKUX yCJ'IOBI/Iﬁ BETCTAIIMOHHOTO
nepuoaa Ha II0paxXxa€MOCTb COU IIEPOHOCIIOPO30M

Kopo6eiinnkos A.C., Aummapuna JI.O.

YTO BBI3BIBAIO 33JIEPKKY Pa3BUTHUS PaHHUX
cumMnToMoB 3a0oneBanus. Ha xoHer aBrycra —
HAyajao0 CEHTAOps mpuxoautcs ¢asa MONHOM
CIIEJIOCTH COH, B KOTOPYIO pa3BUTHE MEPOHOC-
1opo3a 3aTPyJHEHO B CBSI3U C (U3MOJIOTHYEC-
KUMH TIPOLIECCAMH YBSIaHUSI PACTCHUM, BBUIY
Yero MPOCIIEANUTh CBSI3b Pa3BUTH 3a00JI€BaHUS
C KIMMATHYECKUMH YCIOBUSIMH TMPAKTHYECCKH
HEBO3MOXHO.

3AKIIOYEHUE

Ha pasButne mepoHocnoposa CylIECTBEH-
HO BJIMSIET KOMIUIEKC IIOTOJHO-KIMMAaTHIECKUX
YCJIOBHMM CEpearHBI BETETAMOHHOTO MEPUOJIA.
PacnpocTpaneHHOCTh NEPOHOCIIOPO3a CBsA3aHa
IIPEUMYILIECTBEHHO C TEMIIEPATypPHBIMU YCIIO-
BHUSIMH BCETO BEreTallMoOHHOTro repuona. [Ipo-
BEJCHHE OLIEHOYHBIX U MNPOPHUIAKTUYECKUX
MEpPOIPUATHN B IIEPHUO 10 CEPEIHUHBI BEreTa-
LIUOHHOTO NEPHOAA MOXKET HMMETh KIIHOYEBOE
3HAYeHHE MMl MPENOTBPALICHUS SMUPUTOTUN
Ha 0oJiee MO3IHUX ATANaxX Pa3BUTUS PACTCHUH.
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