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AHHOTALIUA
Paspaborana u 6osee 20 JIeT SKCILTyaTUPYETCS CUCTE-
Ma MOHUTOPUHTA 60Jie3Hel 03MMOH ITIeHUIHI B LleH-
TpasibHOU HeuepHo3eMHOl 30He Poccuu. V3yueH co-
CcTaB MMATOTEHHBIX KOMILIEKCOB. [10CceBbl MIIeHUIIbI
B permoHe rmopakarmT 6ojiee 20 6oye3Hel TPUOHOH,
BUPYCHOU U 6GaKTepuaibHOU 3TUoNOorUU. Hanbob-
1ee pacIpocTpaHeHre UMeI0oT KOPHEBBIE U IIPUKOP-
HeBble THWJIU (py3apuosHoOU aTuojioruu (Fusarium
SPP.), CEMITOPMO3 JIUCTbeB (Zymoseptoria tritici (Desm.)
Quaedylieg & Crous), 6ypas pxaBumuHa (Puccinia trit-
icina (Erikss.), myunuctas poca (Blumeria graminis (D)
Speer.), cenTopuos KoJioca (Parastagonospora nodorum
(Berk.) Quaedvlieg, Verkley & Crous). OHu IIposiB-
JITIOTCS TIPAKTUYECKU €)KerogHo. HeCKoJIbKO MEHB-
Iee pacHpocTpaHeHre MMEIT CHe)XXHas IIJIeCeHb
(Microdochium nivale (Fries) Samuels & I.C. Hallett),
TeJIbMUHTOCITOPUO3HbIe KOPHEBbIe rHUIU (Bipolaris so-
rokiniana (Sacc.), nupeHodopos JucTbeB (Pyrenophora
tritici-repentis (Drechs) Roberge ex), dysapuos
(Fusarium spp.) 1 uepHb Koyoca (Alternaria spp., Clad-
osporium herbarum (Pers.) Link). Ha MOHUTOPUHTOBBIX
TecTeBbIX yuacTkax (PI'BHY «Bcepoccuiickuii Hay4-
HO-MCCJIeIOBATEIbCKUN NHCTUTYT (QUTOIIATOJIOT UM,
O®I'BHY «denmepanabHbIll UCCIIEIOBATENbCKUN IIEHTP
«HeMunHOBKAa») MO CIIeIIaJbHO pa3paboTaHHONI Me-
TOLUKe U3ydaJIiCh 0COOEHHOCTHY Pa3BUTHUS Hanboee
OTIaCHBIX JIUCTOCTEOEIbHBIX 1 KOJIOCOBBIX MHMEKITUM
Ha palflOHMPOBAHHBIX B PETMOHE COPTaX 03UMOI IIIlIe-
HUIbI. OTIPeNeNsINCh YacTOTa IIPOSBIEHUS Pa3HbIX
KJiaccoB (YpoBHEN) pa3BuTusa 60je3Hel: snuduTo-
TUU, YMEePEHHOEe Pa3BUTHE, NEMIPECCUM; PACCUNTHI-
BaJIMCh YMCJIOBbIE MHIEKCHI KJIACCOB PAa3BUTHUS — KO-
JINYECTBO NPosiBiieHnY 3a 10 JeT HabmogeHni. Copta
XapaKTepPH30BaIKUCh PA3SHOM «COMPOTUBIIIEMOCThIO»
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ABSTRACT
A system for monitoring winter wheat diseases in the
Central Non-Black Earth Zone of Russia has been de-
veloped and has been in operation for over 20 years.
The composition of pathogenic complexes has been
studied. Wheat crops in the region are affected by over
20 diseases of fungal, viral and bacterial etiology. The
most widespread are root and basal rots of fusarium
etiology (Fusarium spp.), septoria leaf spot (Zymosep-
toria tritici (Desm.) Quaedylieg & Crous), brown rust
of wheat (Puccinia triticina (Erikss.), powdery mildew
of cereals (Blumeria graminis (D) Speer.), glume blotch
of wheat (Parastagonospora nodorum (Berk.) Quaedvlieg,
Verkley & Crous). They occur almost every year. Some-
what less common are snow mould of cereals (Micro-
dochium nivale (Fries) Samuels & I.C. Hallett), root rot
of cereals (Bipolaris sorokiniana (Sacc.), tan spot of wheat
(Pyrenophora tritici-repentis (Drechs) Roberge ex), Fusar-
ium spp. and black mould of cereals (Alternaria spp., Clad-
osporium herbarum (Pers.) Link). On monitoring test
plots (All-Russian Research Institute of Phytopathol-
ogy, Federal Research Center “Nemchinovka”), using
a specially developed methodology, the features of the
development of the most dangerous leaf-stem and ear
infections on winter wheat varieties zoned in the re-
gion were studied. The frequency of manifestation of
different classes (levels) of disease development was
determined: epiphytoties, moderate development,
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STIN(PUTOTUNHOMY Pa3BUTUI0 60Jie3HEN. Y cenTopu-
03a JIUCTheB dNUPUTOTUNHBIN WHAEKC BapbUpOBaJ
oT 2 (HemunHOBCKas-85) no 10 (MuHa), y 6ypou pxKaBs-
ynHbl — 0T 0 (HeMunHOBCKasg-24 u Ap.) 1o 6 ([TaMaTu
denvHa U 1p.), y cenToprosa Kojoca — oT 0 (MOCKOB-
ckag-27 u gp.) no 2 (MHHa u 1p.). B ¢BsI3u ¢ pasHoOi
TIO/IBEPXKEHHOCTHIO TOTO MJIM MHOTO COPTa SMUMUTO-
TUUHOMY Pa3BUTHIO O0Jie3Hell HeobXoAMa U pa3Has
MHTEHCUBHOCTb €ro 3amuThl. C KCIIOJb30BaHUEM
paspaboTaHHbIX MaTEMAaTUUYECKUX MOJIeJIel paccuu-
TaHbl IOTEPU ypoXkas 3epHa oT 6ose3Hel. [ToTepu
yPOXKasi B CpeHEM I10 COPTaM COCTABJISLIM OT 9,8 (Mo-
cKOBCcKas-82) 1o 17,2% (ITamsaTu ®ennHa); Ipu Ba-
PBUPOBAHUU B oAbl UCHbITaHUY — OT 2,0 10 29,0%.
CocTaBjieHbl PEUTUHIY COPTOB, PAHOHUPOBAHHBIX
BlleHTpasibHOM HeuepHO3eMbe, 110 yPOXKato, ITIOPaKeH-
HOCTBI0 HauboJiee OITacHbBIMU O0JIE3HIMU U TIOTEPSIMU
ypoxasi 3epHa. HauboJiee BHICOKYI U CTaGUIbHYIO
YPOXKaWHOCTh B TOZbI MCCIEIOBAHNY TTOKA3aJIx COPTa
MocxkoBckasi-27, HeMunHOBCcKasi-57, MOoCKOBCKasi-82,
HemuunHOBCcKasg-85, HeMunHOBCKag-24. CpeaHui
ypoXKay 3TUX COPTOB COCTaBJsAI OT 67,3 mo 75,3 11/Ta;
B OTZIeJIbHbBIE TOMIbI OH mocTuras 100 11/ra u 60jee. T
COpTa XapaKTepH30BaJIUCh 60Jiee HU3KOU ITOPa’keHHO-
CTBI0 6OJIEBHSAMU U TIOTEPSIMU YPOXKasi. VX BO3ebIBa-
HUE B COCTaBe MHOTOCOPTOBBIX ITOJIMTE€HHBIX IIEHO30B
(MO3aMKY COPTOB) O3BOJIUT CHMXKATD PUCK STTU(UTO-
TUHHOTO Pa3BUTHUS KaK SHIEMUUHBIX (MECTHBIX), TaK
¥ 9K30EMUYHBIX UHMEKIIWA, TPUBHOCUMBIX U3 IPY-
TUX PETMOHOB CTPAHbI WJIY U3 IPYTUX CTPAH.

Knrwouesvie cnosa. VIHIEKC pa3BUTUS 00JI€3HU,
SMUMUTOTHUS, TTOPAXKEHHOCTb, YCTOUYUBOCTD, peu-
THHI, TOJIEPAHTHOCTb.

BBEJEHUE

pob6JieMbl MOHUTOPUHTA OKPY’Kato-
ey cpeabl ¥ caM TEPMUH «MOHU-
TOPUHT» BIIEPBbIE MOJYUYUIU IUPO-
KOe MUpPOoBoe o6cyXaeHnre B 1971 1.
Ha CTOKIoJbMCKOIN KOH(pEPEHIIUU
OOH 1o okpy»xatomie#t cpepme. ITof
MOHUTOPWHTOM IIpPenaarajoch mo-
HUMAaTh HAOJIIOAEHYS 32 OJHUM WU
HECKOJIbKUMU 3JIEMEHTAMU OKPYKAIOIIeN TPUPOLHON
Cpelibl BO BPEMEHM U B IIPOCTPAHCTBE C OIIpeiesieH-
HBIMU IIeJISMU B COOTBETCTBUU C ONpPeAesIeHHbIMU
nporpamMMaMu. C 3TOr0 BpeMEHU MOHUTOPUHT KakK
CHCTeMa CJIE)KEHUS 32 COCTOTHUEM 00BEKTOB CPEIBI
TIOJIyUMJI LIKPOKOE PACIIPOCTPAaHEHUE U IPUMEHEeHNe
BO MHOTUX cepax 4eJ0BeUeCKOH IesaTeIbHOCTHU U,
B YaCTHOCTHU, B CEJIbCKOXO35IUCTBEHHOM HAayKe U CeJlb-
CKOXO03SHICTBEHHOM IIPOMU3BOICTBE.

LUenTpasbHad HeuepHoseMHad 30Ha P® c Ha-
yajia 70-X rOZ0B MPOUIJIOT0 CTOJIETUS CTaJla BXOJIUTh
B YMCJIO BEAYUUX IPOU3BOAUTEINEN 3epHA 03UMOM
MIIeHUIBI B Poccun. 3TOMY CITIOCOGCTBOBANIY YCIIEXU
®I'BHY «demepaldbHbIMl UCCIIEIOBATENbCKUN IIEHTP
«HemuwnHoOBKa» (PUL] «HeMUYMHOBKa»), TLie TIOH, PY-
KOBOZCTBOM akageMuka b. V. Cangyxazse u 3aBefy-
I0IIEero JabopaTopuel CeJIEKIIUM 03UMOM ITIIEHUIIBI
P. 3. Mame1oBa CO3/1al0TCS BHICOKOYPOXKalHbIE COPTa

depression; numerical indices of development classes
were calculated — the number of manifestations over 10
years of observations. The varieties were characterized
by different “resistance” to epiphytotic development
of diseases. The epiphytotic index of leaf septoria var-
ied from 2 (Nemchinovskaya-85) to 10 (Inna), of brown
rust — from 0 (Nemchinovskaya-24, etc.) to 6 (Pamyati
Fedin, etc.), of ear septoria — from 0 (Moskovskaya-27,
etc.) to 2 (Inna, etc.). Different susceptibility of a par-
ticular variety to epiphytotic development of diseas-
es requires different intensity of its protection. Us-
ing the developed mathematical models, grain yield
losses due to diseases were calculated. Average yield
losses by variety ranged from 9.8 (Moskovskaya-82) to
17.2% (Pamyati Fedin); with variations in the testing
years — from 2.0 to 29.0%. Ratings of varieties zoned
in the Central Non-Black Earth Region were compiled
based on yield, incidence of the most dangerous dis-
eases, and grain yield losses. The highest and most sta-
ble yields during the years of research were shown by
the varieties Moskovskaya-27, Nemchinovskaya-57,
Moskovskaya-82, Nemchinovskaya-85, Nemchi-
novskaya-24. The average yield of these varieties was
from 67.3 to 75.3 c/ha; in some years it reached 100
c/ha and more. These varieties were characterized by
lower disease incidence and yield losses. Their cultiva-
tion as part of multi-varietal polygenic cenoses (variety
mosaics) will reduce the risk of epiphytotic develop-
ment of both endemic (local) and exodemic infections
brought from other regions of the country or from oth-
er countries.

Key words. Disease development index,
epiphytoty, prevalence, resistance, rating, tolerance.

INTRODUCTION

he problems of environmental monitoring

and the term “monitoring” itself were first

widely discussed worldwide in 1971 at the

UN Stockholm Environment Conference.

Monitoring was proposed to be under-
stood as observations of one or more elements of the
natural environment in time and space with specif-
ic goals in accordance with specific programs. Since
then, monitoring as a system for tracking the state of
environmental objects has become widespread and
applied in many areas of human activity, and in par-
ticular in agricultural science and agricultural pro-
duction.

Since the early 1970s, the Central Non-Black
Earth Zone of the Russian Federation has become one
of the leading producers of winter wheat grain in Rus-
sia. This was facilitated by the successes of the Fed-
eral Research Center “Nemchinovka”, where, under
the leadership of Academician B. I. Sandukhadze and
the head of the winter wheat selection laboratory R. Z.
Mamedov, high-yielding varieties of an intensive type
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WHTEHCUBHOTO THUIIA C BLICOKMM KauyeCTBOM 3epHa. Ta-
Kue copTa, kak MockoBckaga-39, MockoBckasa-40, Mo-
CKOBCKasi-56, MocKkoBcKasa-82, HeMunHOBcKas-85 1103-
BOJISIOT CTabMJIBHO MOJy4YaTh ypokat 80—100 11/ra;
OoTeHIMaJIbHASI YPOXKAaHOCTh MOXET COCTaBJISATh
140-150 1u/ra (Canmyxazgze, 2020). Peasu3oBaTh Ta-
Ky BBICOKYIO IPOAYKTUBHOCTh 3a4acCTyI0 MeIlaeT
BO3JleliCTBYe HEeraTUBHBIX (PAKTOPOB OKpy Katollei
CpeJibl U B TIEPBYI0 OUepenb pa3BUTHE 6oJie3HEH, Bpe-
IVTeJiel, COPHBIX PACTEeHUH.

Bcepoccuiickuili HayuyHO-UCCJIeIOBAaTEIbCKUU
uHCTUTYT Durtonaronoruu (PI'EHY BHUM®) MHOTHE
ronel corpygHuudaet ¢ PUILL «HeMunHOBKa» B IIPOBe-
IeHUU psifla UCCIeOBaHUYN U, B YaCTHOCTU, MOHU-
TOPUHTA ITOPAKEHHOCTY COPTOB O3MMOM IIIEHUIIBI
pacmpocTpaHeHHBIMM B peruoHe OrnacHbIMU 3a6oJe-
BaHUSIMU. He06X0AMMOCTh MHOTOJIETHUX ITOCTOSH-
HBbIX HaGJIOIEeHUH 3a IOPaKeHHOCTHI0O COPTOB 00be-
IUHSIETCS, BO-TIEPBBIX, TEM, UYTO B Pa3HbIe 'OZbI TPU
Pa3HBIX MTOTOAHBIX YCIOBUAX 60JI€3HU MTPOSIBISIOTCS
HEOJIMHAKOBO U JIJI51 00bEKTUBHOU OLIEHKU TPEOYIOTCS
MHOTOpPa30Bble HAOIIOMEHUS; BO-BTOPBIX, B PE3YJIbTa-
Te TIOCTOSTHHO ITPOTEKAIONINX B IIpUpoze popmoobpa-
30BaTEJIbHBIX IIPOI[ECCOB BHYTPUBUAOBBIE CTPYKTYPhI
TIOTTYJISIIIAY TTATOT€HOB IIOCTOSHHO MEHSIOTCS, YTO OT-
pakaeTcs Ha COCTOSTHUY OMOIIeHO3a Y ITOPaKEHHOCTU
COPTOB.

Llenb mccienoBaHUY — ONMITUMU3ALUSI 3aIUThI
03WMOM MIIEeHUIIbI OT 60Jie3Hel B IleHTpanbHOM He-
YepHO3eMHOH 30He PP Ha 0CHOBE MOHUTOPUHTA II0-
PaXeHHOCTU BO3/I€JIBIBAEMBIX COPTOB.

Ilng ee NOCTM)XEeHUS PellaiiCh Clelylolire 3a-
lauy: M3y4yeHNe COCTaBa MaTOTEHHBIX KOMILJIEKCOB
03UMOII MIIEHUITHI Ha PA3HbIX 3TallaX ee OHTOTeHe3a,
ornpeneneHrie HanuboJiee OMacHbIX IaTOreHOB, YacTO-
TBI BCIIBIIIIEK X MaCCOBOTO Pa3BUTUSA (SIUMDUTOTUI)
¥ TIOTEPh YPOXKasa, CPAaBHUTEJIbHOE U3yUeHUe ITopa-
JKEHHOCTHU BO3/IEJIbLIBAEMBIX COPTOB OOJIE3HIMU U Te-
psieMOoro OT HUX ypoXKasi, 060CHOBaHME COPTOBOTO CO-
CcTaBa arpolleH03a 03MMOM MIIEHUITbI U TeXHOJIOT U
UX WCIIOJIb30BaHUS, 00€CIIeUnBaloIUX AJIUTEJIbHYIO
YCTOWYMBOCTh K KOMIIJIEKCY OMACHBIX ITaTOT€HOB
B lleHTpasibHOM HeuepHo3eMbe.

MATEPUAJIBI U METO/1bI

duTOoCaHUTAaPHbIE MOHUTOPUHTOBBIE UCCIIENOBAHUSI
®I'BHY BHUN® u ®UI] «HeMunHOBKa» IIPOBOAUIN
¢ 2001 r. O6'beKTaMu UCCIELOBAHNY CIYKUINU COPTA
03UMOM miIeHunpl cejekuum UL «HeMUnHOBKa»,
KOTOPBIE COCTABJISIOT OCHOBY ITIPOU3BOJICTBEHHBIX I10-
CEBOB pPernoHa. JJeMeHTaMU MOHUTOPWHTA SIBJISIIUCH
VHTEHCUBHOCTD Pa3BUTHUSA 60JIe3HEN, TTOTePU YPoxKas
3epHa oT 60Jie3HeH, YacToTa BCIbIIIEK MaCCOBOI'0 pas3-
BUTHUA (SIU(GUTOTH). MEeCTOM ITPOBeAeHU PaboT sIB-
JISLIACH OTIBITHBIE ITOJIS OTZEeJIa TTO0JIEBBIX UCIIBITAHUMA
®TBEHY BHUN® (MockoBcKas 00J1., OTUHIIOBCKUM P-H,
roc. JleTHu#t OTABIX) U TTIOCEBBI KOHKYPCHOTO COPTO-
ncnbiTannga ®UILL «HemunHoBKa» (T. MockBa, HoBoMoO-
CKOBCKUU aJ]MUHUCTPATUBHBIA OKPYT, 1. COKOJIOBO).
[ToYBHI TOJIEH — NEPHOBO-TIOA30JIUCThIE, CYTJINHU-
cThle. [TpeAlIecCTBEHHUKAMU CIY)KUJIU YMCTHIN m1ap,
o3uMas UK PoBad MIIeHNIa OJHOI'0 Tojla BO3/IEJIbI-
BaHwUs. O6paboTka IMOYBHI — 3516J1€Bast BCIIANIKA HA TIIy-
6uny 20-25 cM U ITpeIIoceBHAS KyJIbTUBAIUS Ha TITy-
6uHy 5—-8 cM. [ToceB — B ONITUMAaJIbHBIE [IJId PerruoHa
cpoku — ¢ 25 aBrycra o 10 ceHTsi6ps. HopMa BeiceBa

with high grain quality are being created. Such variet-
ies as Moskovskaya-39, Moskovskaya-40, Moskovska-
ya-56, Moskovskaya-82, Nemchinovskaya-85 allow
you to consistently get a yield of 80-100 c/ha; the po-
tential yield can be 140-150 c/ha (Sandukhadze, 2020).
The implementation of such high productivity is often
hampered by the impact of negative environmental
factors, primarily the development of diseases, pests,
and weeds.

The All-Russian Research Institute of Phytopa-
thology has been cooperating with the Federal Re-
search Center “Nemchinovka” for many years in con-
ducting studies, in particular monitoring the incidence
of winter wheat varieties with dangerous diseases com-
mon in the region. The need for long-term continuous
observations of the incidence of varieties is united,
firstly, by the fact that in different years under different
weather conditions, diseases manifest themselves dif-
ferently and repeated observations are required for an
objective assessment; secondly, as a result of the for-
mative processes constantly occurring in nature, the
intraspecific structures of the pathogen population are
constantly changing, which affects the state of the bio-
cenosis and the incidence of varieties.

The aim of the research is to optimize the protec-
tion of winter wheat from diseases in the Central Non-
Black Earth Zone of the Russian Federation based on
monitoring the incidence of cultivated varieties.

To achieve this, the following tasks were solved:
studying the composition of pathogenic complexes of
winter wheat at different stages of its ontogenesis, de-
termining the most dangerous pathogens, the frequen-
cy of their outbreaks (epiphytoties) and crop losses,
comparative study of the incidence of cultivated vari-
eties by diseases and the crop lost from them, substan-
tiation of the varietal composition of the agrocenosis of
winter wheat and technologies for their use, ensuring
long-term resistance to a complex of dangerous patho-
gens in the Central Non-Black Earth Region.

MATERIALS AND METHODS

Phytosanitary monitoring studies of the All-Russian
Research Institute of Phytopathology and the Federal
Research Center “Nemchinovka” have been conduct-
ed since 2001. The objects of the studies were winter
wheat varieties bred by the Federal Research Center
“Nemchinovka”, which form the basis of industrial
crops in the region. The monitoring elements were
the intensity of disease development, grain yield loss-
es from diseases, and the frequency of outbreaks (epi-
fytoties). The work was carried out on the experimental
fields of the Field Testing Department of the All-Rus-
sian Research Institute of Phytosanitary Phytochemis-
try (Moscow Oblast, Odintsovo District, Letniy Otdykh
settlement) and the crops of competitive variety testing
of the Federal Research Center “Nemchinovka” (Mos-
cow, Novomoskovsky Administrative District, Sokolo-
vo village). The field soils are sod-podzolic and loamy.
The predecessors were bare fallow, winter or spring
wheat of one year of cultivation. Soil cultivation — au-
tumn plowing to a depth of 20-25 cm and pre-sowing

AsrycT N2 3 (24) 2025 29



MOHUTOPUHI  MONITORING

ceMsH — 5 MJIH/Ta; HOPDMbI BHECEHUS MUHEPATIbHbBIX
yoobpeHun — N, P K, IO TIPESIIOCEBHYIO KYIbTU-
BaIUI0 W MOJKOPMKA aMMUAYHOU CeJIUTPOil B hasy
kymenusa (§. 29-31) us pacuera 34,4 Xr 1. B. / ra.
[IpoTpaBIWBaHUE CEMSH U OIPHICKUBAHUE ITOCEBOB
yarunumamu He mpoBoAuan. MHDEKIIMOHHBIN HOH
6oJie3Hell — eCTECTBEHHBIN.

CopTa BbIpammBaiy Ha AejasgHKax 10 M2, IOBTOP-
HOCTB OITBITA — YeThIPEXKPaTHAas.

B chasy mosiouHOU criesiocTu 3epHa (. 75) yIUTHI-
BaJIM MHTEHCUBHOCTH ITOPaXEHUSI COPTOB JINCTOCTE-
6epHBIMY NHDEKITUSIMY, a B a3y MOJIOUHO-BOCKOBOM
cmenoctu (¢. 80) — koslocoBbIMU. B 3TU (hassl pa3Bu-
Tue 60Jie3Hel oCcTUraeT, Kak MpaBujo, MaKCUMaJb-
Horo ypoBHs. Onpenenenne a3 pa3BUTUS PACTEHUN
mpoBoauu 1o mKasie [lagokca-Eykapnua (Zadoks J.C
etal, 1974).

[Tpu yueTe Gosie3HEN Ha KaXXIOU NejsiHKe B 4
TOUYKax ocMaTpuBajiu 1o 20 pacrenui (80 pacTeHuUH
KaXkZoro copTa). MHTEHCUBHOCTb Pa3BUTUS JIUCTO-
BBIX MH(MEKIUN OI[eHUBAJIU 110 CPeNHEN ImopakeH-
HOCTHU 3 JIUCTbEB BEPXHEro sgpyca — darosoro (F-1),
noadaarosoro (F-2) u Tpetbero ceepxy (F-3). PazBu-
THe CTe6JIEBBIX U KOJIOCOBBIX MH(MEKIIUHN OITPeeIsIIn
10 CpeiHel TOPakeHHOCTY COOTBETCTBEHHO CTebJiel
u Kojioca. UHTEHCUBHOCTD pa3BuUTUs 60jie3Helt (MH-
TEHCUBHOCTD ITOPAXKEHUSI) OI[€HUBAJIU T10 TIPOIIEHTY
TIONA Y TOBEPXHOCTHU TOT'O MJIM MHOTO OpraHa pac-
TEHUs], Ha KOTOPOM OTMeYeHbI TPU3HaKy 3a6ojieBa-
HUS. JIJI 9TOTO IPUMEHSIIN UCIIONb3yeMbIE B MEXKLY-
HAPOJHOM IMPAKTHUKE METOMABI U MKajbl (CAHUH U JP.,
2010).

B ¢asy mosHOTO co3peBanus (. 91-92) mposo-
IWJY YOOPKY YPOsKast OTAEJbHO IT0 KaXKJA0U OTIBITHOMN
JeJITHKE C TTIOMOIIbI0 MaJIoTabapUTHBIX KOMOAHOB.

s onipeiesieHus TIOTEPhb YPOXKas OT 6oJie3HeN
IpUMeHsIY paspaboTaHHbie BO BHUU ¢uTomnarosio-
I'MY MaTeMaTUYeCKHe MOJEJNH, XapaKTepuaywIirue
3aBUCUMOCTb BEJIMYMHBI TEPSEMOTO yPOXKas OT MH-
TEHCUBHOCTY Pa3BUTUS TOTO MJIX MHOTO 3a60JI€BaHMSI
(CanuH u mp., 2018).

Ha ocHOBaHMY JaHHBIX O MOPAKEHHOCTHU pacTe-
HUU 4 TIOTePh yPO’Kas MIPOBOAMIIN KiaccuduKaluo
YPOBHEU pa3BUTU 60Jie3Hel TPU TON UJIY UHOU CKJIa-
IbIBaroIIeiics GUTocaHUTAPHOM CUTYaIUN.

PaszBuTue 60e3Hel Ha TOM MJIM MHOU arpoTep-
PUTOPUU B TIPAKTUKE 3aIIUTHI PACTEHUN Yalle BCe-
ro KiIaccuuIUpyeTcs Ha TPU YPOBHS: SNMTUDUTOTUS
(srmmeMus), yMepeHHOE Pa3BUTHE, Aerpeccus. Kax-
IIBIM U3 BTUX KJIACCOB, B 3aBUCUMOCTH OT TTOPaykaeMou
KYJbTYPBI, 60JI€3HY, HA3HAYEHUS UCCIEeNOBaHUI, UMe-
€T CBOU OIIPeZieJIeHHbIE XapaKTePUCTHUUECKUE TTOKa3a-
Tenu. B Tabs. 1 npencraBieHa pa3paboTaHHasg HaMU
kJaccuduKanmsg ypoBHEN pa3BUTUA 60Je3HeN 03u-
MOU M IPOBOM ITIIEHUITHI.

Knaccudukanug pazpaboraHa Ha OCHOBE MHO-
TOJIETHUX DKCIIEPUMEHTOB IO OI[eHKEe S3KOHOMUYe-
cko¥ 3 (HEKTUBHOCTU CPEACTB U METOJIOB 3aIlUThI
TIIeHUITbI 0T 60J1e3Hel. OCHOBY 9TOM OlIeHKU COCTaB-
JIIeT TaKOU IMoKa3aTeJib, KAaK 3ePHOBON SKBUBAJIEHT
3aIUTHI, TPEACTABIAIONINN CO60 KOJIUUYECTBO YPO-
’kast (K, 11, T/Ta), KOTOPBIN CIENyeT COXPAHUTH, YTOOI
OKYITUTB 3aTPAaThl Ha ero 3amury (Byra, 2013; CanuH
u np., 2022).

3epHOBbBIE SKBUBAJIEHTHI (KaK U OTIPe/ieJIeHHbIE
Ha UX OCHOBE KJIACCHI YDOBHEN Pa3BUTUSA 60JIe3HEL)

cultivation to a depth of 5-8 cm. Sowing — at the opti-
mal time for the region - from August 25 to September
10. Seed seeding rate — 5 million/ha; mineral fertiliz-
er application rates — N, P, K, for pre-sowing cultiva-
tion and ammonium nitrate fertilization in the tillering
phase (form. 29-31) at the rate of 34.4 kg active ingre-
dient/ha. Seed treatment and crop spraying with fun-
gicides were not carried out. Infectious disease back-
ground — natural.

The varieties were grown on plots of 10 m?, the ex-
periment was repeated four times.

In the milky ripeness phase of grain (f. 75), the in-
tensity of damage to varieties by leaf-stem infections
was taken into account, and in the milky-wax ripe-
ness phase (f. 80), by ear infections. In these phases,
the development of diseases usually reaches its max-
imum level. The phases of plant development were
determined according to the Zadoks growth scale
(Zadoks J.C et al., 1974).

When recording diseases, 20 plants (80 plants of
each variety) were examined in each plot at 4 points.
The intensity of leaf infection development was as-
sessed by the average damage of 3 leaves of the up-
per tier — flag (F-1), subflag (F-2) and the third from
the top (F-3). The development of stem and ear infec-
tions was determined by the average damage of stems
and ears, respectively. The intensity of disease devel-
opment (damage intensity) was assessed by the per-
centage of the surface area of a particular plant organ
on which signs of the disease were noted. For this pur-
pose, methods and scales used in international prac-
tice were used (Sanin et al., 2010).

In the full ripening phase (f. 91-92), harvesting
was carried out separately for each experimental plot
using small-sized combines.

To determine crop losses due to diseases, mathe-
matical models developed at the All-Russian Research
Institute of Phytopathology were used, characterizing
the dependence of the amount of lost crop on the in-
tensity of development of a particular disease (Sanin
etal., 2018).

Based on data on plant damage and crop losses,
a classification of disease development levels was car-
ried out for a given phytosanitary situation.

The development of diseases in a particular agri-
cultural territory in plant protection practice is most
often classified into three levels: epiphytoty (epidem-
ic), moderate development, depression. Each of these
classes, depending on the affected crop, disease, and
purpose of the research, has its own specific charac-
teristic indicators. Table 1 presents our classification
of the levels of development of diseases of winter and
spring wheat.

The classification was developed on the basis of
many years of experiments to assess the economic effi-
ciency of means and methods of protecting wheat from
diseases. The basis of this assessment is such an indi-
cator as the grain equivalent of protection, which is the
amount of crop (kg, ¢, t/ha) that should be preserved in
order to recoup the costs of its protection (Buga, 2013;
Sanin et al., 2022).
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Ta6J. 1. Kiaccudukaius ypoBHe pa3BUTH 60J1e3Hel 03UMOii U IPOBOii IMIIIEHUIIbI
10 CTENEeH! NopakeHua pacteHuii (%) u norepam ypoxasa sepHa (%)

Table 1. Classification of the levels of development of diseases of winter and spring wheat
by the degree of damage to plants (%) and grain yield losses (%)

VYpPoKaiiHOCTBD, 11/Ta
Productivity, c/ha

21-40 41-60 61-80
CTeneHb IToTepu CTeneHb IToTepu CTeneHb IToTepu
Kiacc ypoBHA MopaKeHus ypoxad, nopaskeHus ypoxas, nopaskeHus ypo:xas,

pa3BuTUA 60JIE3HU
Disease development

pacTtenmii, % %
Plants damage Crop losses,

pactenuii, %
Plants damage

%
Crop losses,

pacrtenmuii, %
Plants damage

%
Crop losses,

level class degree, % % degree, % % degree, % %
SR IEEHEE R g >20 > 30 >10 > 20 >5
Epiphytoty (epidemic)

YMEpEHHOE PasBuTHe 20-40 10-20 10-30 5-10 5-20 3-5
Moderate development

Aenpeccus <20 <10 <5 <5 <3
Depression

* MpuHaT 3a pybexxom * Accepted abroad

3aBUCST OT yPO’kasi, ero KauecTBa, I[eHOBBIX ITOKa3a-
TeJIel yporKasi, 3aTpaT Ha 3alUTY U JIP.

C mosunuu GUTOCAHUTAPUU IO SNTUGUTOTHUEH
(smiueMueit) ciienyeT MOHUMATh MaCCOBOE Pa3BUTHE
6osie3Hel pacTeHUI Ha TOW WU WHOU TEPPUTOPUH,
TPUBOAAIIEe K CHU)KEHUIO YPOXKasd UJIN/U ero Kade-
CTBA, KoTla TpebyeTcs MPOBeieHNEe 3allUTHBIX MEPO-
OPUATUHN 1 OHU SIBJISIOTCS DKOHOMUYECKY OIIpaBIaH-
HBIMU.

Ha ocHOBe JaHHBIX MHOTOJIETHETO MOHUTOPUH-
ra Iopa)KeHHOCTU PAaCCUMTHIBAJIM YKMCIIOBbIE NHIEK-
ChI YPOBHEI (KJIaCCOB) pasBUTUS 60Je3HEN. NHIEKChI
TPEeICTaBISIOT COO0M KOJTUYECTBO JIET U3 KaKIbIX 10
C TeM WJIX MHBIM KJIaCCOM MopakeHHOoCTHU (3nuduTo-
THSI, YMEPEHHOE Pa3BUTHUE, TEIIPECCHUS).

VIHIeKC Pa3BUTHS OTIPeieNIsieTcs 1o hopMyJie:

j -R10
n
rge I, - MHEKC Pa3BUTHS;

R — KOJIMYECTBO JIET TOr'0 MJI MHOTO KJjIacca Iopa-
JKeHHOCTH 3a T'oJlbl HAOJIIOEeHUI];

7 — KOJINUECTBO JIeT HabJ0JeHU .

VHIeKc pa3sBUTHUS O0JIE3HU SBISIETCSI Ba)KHBIM
ToKasaTeJieM, XapaKTepu3yInuM GUTOCaHUTAPHYTO
CHUTYaIUI0, CKJIAJbIBAIOIIYIOCS B TOM WJIM UHOM PETu-
OHe, 1 (UTOCAHUTAaPHBIE 0COOEHHOCTH BO3IEJIbIBAE-
MBIX COPTOB.

Pe3ynbTaThl yYETOB ITOPAYKEHHOCTH, OLIEHKHU YPO-
’Kasl M ITOTePbh ypoXKkas MOJBEPTANIU CTATUCTUIYECKON
o6paboTke. Ompenensaiu cpelHre 3HAaUeHUs TOKa-
3aTeJiel, BApbUPOBAHUS UJIU OMIUOKYU CPENHUX IS
33/IaHHOT'0 YPOBHS BEPOSITHOCTH, PACCUMTHIBAJIA KO-
3 DUILIMEHTBI KOPPENSILUY U IPYTHE CTATUCTUYECKUE
nokasareiiu (Jlocriexos, 2015).

PE3VJIBTATBI U OBCYKJOEHHE

B X0/ie MapUIPYTHBIX 00CIEN0BaHUY TPOU3BOJICTBEH-
HBIX ITOCEBOB, €XKETOTHO IIPOBOAVMBIX COTPYAHUKAMU
SI'BEHY BHUU®, ycTaHOBIIEHO, UTO O3UMYI0 ITIIEHUILY
B IleHTpasbHOM HeuepHo3eMbe IMoOpakaioT 6ojee
20 6oJsie3Hel TPUOHOM, BUPYCHON M OaKTepuaibHOU
strosoruu (cM. TabJr. 2).

HawuboJbliiee pacipocTpaHeHE B PETUOHE UMe-
0T KOPHEBbIE U IPUKOPHEBbIE THUIN (Qy3apUO3HOMU

Grain equivalents (as well as classes of disease de-
velopment levels determined on their basis) depend on
the harvest, its quality, price indicators of the harvest,
costs of protection, etc.

From the standpoint of phytosanitary, epiphytoty
(epidemic) should be understood as the mass develop-
ment of plant diseases in a particular territory, leading
to a decrease in the yield and/or its quality, when pro-
tective measures are required and they are economi-
cally justified.

Based on the data of long-term monitoring of in-
festation, numerical indices of the levels (classes) of
disease development were calculated. The indices rep-
resent the number of years out of every 10 with a par-
ticular class of infestation (epifitoty, moderate devel-
opment, depression).

The development index is determined by the for-
mula: 210

="y
where I, — development index;
R - the number of years of a particular class of
infestation over the years of observation;
n — observation years number.

The disease development index is an important
indicator characterizing the phytosanitary situation in
a particular region and the phytosanitary characteris-
tics of cultivated varieties.

The results of the infestation counts, yield as-
sessments and yield losses were subjected to statisti-
cal processing. The average values of the indicators,
variations or errors of the averages for a given level of
probability were determined, correlation coefficients
and other statistical indicators were calculated (Dos-
pekhov, 2015).

RESULTS AND DISCUSSION

During route surveys of production crops, annually
conducted by specialists of the FGBNU “VNIIF”, it was
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Ta6J1. 2. Bojie3aHU 03MMOIi MeHuIIbI IleHTpaJIbHOro paiioHa
HeuepHo3eMHOI 30HbI Poccyu (2001-2024)

Table 2. Winter wheat diseases of in the Central region
of the Non-Black Earth zone of Russia (2001-2024)

Pacnpo-
HasBaHue Bo36yauTesu cTpaHeHUue*
Name Agent Distribution®
BOJIE3HM BCX0/0B HA PAHHUX 3TAITAX OHTOT'EHE3A
DISEASES OF SEEDLINGS AT EARLY STAGES OF ONTOGENESIS
dyszapuozHas Fusarium root rot Fusarium spp. o

KOpHeBad 'HUJIb

Fe.TII)MI/IHTOCHOpI/IOBHaH
KOpHeBad 'HUJIb

Oduobosesnas
KOpHeBas THUIb

LepkocrioppesiesHad
MIPUKOPHEBas THUIb

Pu3oKTOHMO3HAY
IIPUKOPHEBAA I'HUJIb

dysapuosHag
MIPUKOPHEBas T’HUIIb

Root rot of cereals

Crown sheath rot of rice

Eyespot of cereals

Sharp eye-spot of cereals

Fusarium root rot

Bipolaris sorokiniana (Sacc.) *
Ophiobolus graminis (Sacc.)

Oculimacula yallundae (Walker & Spooner)

Crous & Bams

Rhizoctonia cerealis van der Hoeven

Fusarium spp.

BOJIE3HU BETETATMBHBIX OPTAHOB (JIUCTbS, CTEBJIN)
DISEASES OF VEGETATIVE ORGANS (LEAVES, STEMS)

CHe)XHas IJeceHb
CenTOpuMO3 IUCTHEB
IMupeHo(dOpPO3 TNUCTHEB
Bbypag pxaBurHa
Kenras pxaBuMHa

CrebyieBas psKaBuUMHA

MyuHucTrasg poca

Snow mould of cereals
Septoria leaf spot

Tan spot of wheat

Brown rust of wheat
Yellow rust of wheat
Black stem rust of cereals

Powdery mildew of cereals

Microdochium nivale (Fries) Samuels & I.C. Hallett
Zymoseptoria tritici (Desm.) Quaedylieg & Crous ek
Pyrenophora tritici-repentis (Drechs) Roberge ex
Puccinia triticina (Erikss.)

Puccinia striiformis (West).

Puccinia graminis (Pers.)

Blumeria graminis (D) Speer.

BOJIE3HU KOJIOCA
EAR DISEASES

CenTopuos KoJjioca

dys3apuos Koyioca
YepHb KOJIOCA
TosioBHS (TBepast, MbLIbHAS)

JKenTasg KapJIMKOBOCTh
auMeHs — BXKKA

HITpuxoBaTas
MO3auKa IUMeHs

BazaibHbIN 6aKTEPUO3

YepHbIl 6aKTEPUO3

Glume blotch of wheat

Fusarium head blight
Black mould of cereals

Common bunt of wheat

Barley yellow dwarf virus

Barley stripe mosaic virus

Basal glume rot of wheat

Bacterial leaf streak
of barley

Parastagonospora nodorum (Berk.) Quaedvlieg,
Verkley & Crous

Fusarium spp.
Alternaria spp., Cladosporium herbarum (Pers.) Link **

Tilletia tritici, Ustilago tritici (Pers.) C.N. Jensen, *
Kellerm & Swingle

Barley yellow dwarf virus (BYDV)
Barley stripe mosaic virus — BSMV

Pseudomonas syringae p v. atro faciens (Mc Culluch)
Young, Dye & Wilkie

Xanthomonas campestris p v. translucens
(Jones, Jonson and Reddy) Dye

*Ha OTAeNnbHbIX NONAX pefKo

** loBCEMECTHO B OTAe/bHble rofbl

*** NoBCEMECTHO eXerogHo

* Rarely in seperate fields

** Everywhere in some years

*** Everywhere annually

dutocaHuTapusi. KapaHTUH pacTeHuii
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stuosoruu (Fusarium Spp.), CEITOPUO3 JIUCThEB
(Zymoseptoria tritici (Desm.) Quaedylieg & Crous), 6y-
pas pxaBuuHa (Puccinia triticina (Erikss.), MydHUCTas
poca (Blumeria graminis (D) Speer.), CEeITOPK1O3 KoJoca
(Parastagonospora nodorum (Berk.) Quaedvlieg, Verk-
ley & Crous). OHM OTMEYarTCs ITOBCEMECTHO ITPaK-
TUYECKU €KEerofHo, MIPUHMUMAas 3a4acTyi0 XapaKTep
SMUDUTOTUIN.

HecKoJIbKO MeHblllee pacIlpocTpaHeHue u 60-
Jee cinaboe pa3sBUTHE MMEKT CHeXHas TMJECEHD
(Microdochium nivale (Fries) Samuels & I.C. Hallett),
reJIbMAHTOCIIOPMO3HbIe KOpHEeBbie THUIH (Bipolaris so-
rokiniana (Sacc.), nupeHodopos aucTbes (Pyrenophora
tritici-repentis (Drechs) Roberge ex), dysapuos
(Fusarium spp.) u yepHb Kosoca (Alternaria spp., Clado-
sporium herbarum (Pers.) Link).

Ilpyrue 3aboyieBaHUS, OTMEUEHHbBIE B TabJIUIIE,
BCTPEYAIOTCS SIIN30IUYECKH B OT/IeIbHbIE IOkl Ha OT-
JIeJTbHBIX TIOJISIX 1 He TIPUYMHSIOT X03ICTBEHHO 3Ha-
YUMBIU YPOH YPOXKAI0.

Fombl HaGMOJEHUN CYIIeCTBEHHO pasjuva-
JIVCh TI0 MMOTOAHBIM (haKTopaM, BAUIIOIIUM Ha pas-
BuTHE GoJjie3HeN. HeOMMHAKOBBIMU OBLIU YCJIOBUS
KaK B OCEHHEe-3UMHU MTepuo, Korga GopMupyoTcsa
TOTEeHIMAJbI (3amackl) MHOEKIUY, TaK U B BeCeHHe-
JIETHUI, KOT/Ia 9TU MOTEHIIUAJIbl PeaIN30BbIBAIOTC.

Tozibl pa3IuyalucCh TEMIIEPATYPOH BO3AyXa 3U-
MOM, BBICOTOM CHEXXHOTO ITOKPOBA, TEMIIEPATypoOu
¥ OTHOCUTEJIbHOU BJIa)KHOCTBIO BO3/IyXa B BECEHHE-
JIETHUE MeCsIbl, KOJIMYECTBOM 0CaJKOB, Y4aCTOTOM
BBIMAJEHUS 0CaZKOB U IPYruMu akTopamMu. ITO,
€eCTEeCTBEHHO, CKa3bIBaJIOCh Ha IIPEeICTaBJIeHHOCTHU
foJiesHell 10 roflaM M UHTEHCUBHOCTU UX Pa3BUTUS
Ha BO3/IeJIbIBAEMBIX B PETUOHE COPTaX.

B KadecTBe MOJATBEPXIEHUS CKazaHHOMY,
Ha puc. 1 moxasaHbl JaHHbIE MOHUTOPUHTA PA3BUTHUI
JIMCTOCTEOEIbHBIX 1 KOJOCOBBIX OOJIE3HEN 03MMOM
MIIeHUIbl Ha copTe MockoBckas-39 3a nepuog, c 2015
mo 2024 T.

CopT MoCKOBCKasa-39 MINPOKO pacIpoCcTpaHeH
B HeuepHO3eMHOU 30He Poccuu, xapaKTepU3yeTCs

established that winter wheat in the Central Non-
Black Earth Region is affected by more than 20 diseas-
es of fungal, viral and bacterial etiology (see Table 2).

The most widespread diseases in the region are
root and basal rots of fusarium etiology (Fusarium
spp.), septoria leaf spot (Zymoseptoria tritici (Desm.)
Quaedylieg & Crous), brown rust of wheat (Puccinia
triticina (Erikss.), powdery mildew of cereals (Blume-
ria graminis (D) Speer.), glume blotch of wheat (Para-
stagonospora nodorum (Berk.) Quaedvlieg, Verkley &
Crous). They are observed everywhere almost every
year, often taking the form of epiphytoties.

Less widespread and less developed are snow
mould of cereals (Microdochium nivale (Fries) Samu-
els & I.C. Hallett), root rot of cereals (Bipolaris soroki-
niana (Sacc.), tan spot of wheat (Pyrenophora tritici-re-
pentis (Drechs) Roberge ex), Fusarium spp. and black
mould of cereals (Alternaria spp., Cladosporium herba-
rum (Pers.) Link).

Other diseases noted in the table occur sporadi-
cally in individual years in individual fields and do not
cause economically significant damage to the crop.

The years of observation differed significantly in
weather factors influencing the development of dis-
eases. The conditions were different both in the au-
tumn-winter period, when the potential (reserves)
of infections are formed, and in the spring-summer,
when these potentials are realized.

The years differed in winter air temperature,
snow depth, temperature and relative humidity in the
spring and summer months, amount of precipitation,
frequency of precipitation and other factors. This na-
turally affected the prevalence of diseases by year and
the intensity of their development on the varieties cul-
tivated in the region.

As confirmation of the above, Fig. 1 shows data on
monitoring the development of leaf and ear diseases
of winter wheat on the Moskovskaya-39 variety for the
period from 2015 to 2024.

The Moskovskaya-39 variety is widely distribu-
ted in the Non-Black Earth Zone of Russia, charac-

terized by high yield and high grain

70 -

60

50

40

quality (protein 14-15%, gluten
30-35%). For many years it was the
standard variety in competitive va-
riety trials.

During the years of research
on this variety, leaf septoria had the
greatest development. It was ob-

30

20

PasBuTtue 6onesHu, %
Disease development, %

2015 2017 2018 2019 2020 2021

B CenTtopro3 nuctbeB = CenTopuos Konoca
Septoria leaf spot Glume blotch

(] Bypas pxxaBunHa
Brown rust The objective of this work

served annually, the incidence var-
ied from 3.2 t0 59.0%. Then, in order
of decreasing intensity of develop-
ment, followed: brown rust — from
0.5 to 41.0%, glume blotch — from
0.01 to 40.0%.

In some years, powdery mildew
and fusarium head blight were ob-
served, but the intensity of their de-
velopment was insignificant.

2023 2024

din not include determining the

Puc. 1. PasButne nuctoctebenbHbIxX

Fig. 1. Development of leaf-stem infections

MH(EeKUMM HA 03MMOM MLLeHuLe copTa on winter wheat variety Moskovskaya-39
MockoBckas-39 (MockoBckas o6nactb, (Moscow Oblast, Federal Research Center
dUL, «<HeMumHoBKa», 2015-2024 rr.) “Nemchinovka”, 2015-2024)
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BBICOKOH YPOXKaWHOCTBIO ¥ BHICOKMM KaueCTBOM 3epHa
(6emox 14-15%, kimetikoBuHa 30-35%). MHOr1E TOZbI
OH SIBJISIJICSI COPTOM — CTAaHZAPTOM IIPU IPOBEeAeHUU
KOHKYPCHBIX COPTOUCITBITAHUT.

HawuboJiblllee pa3BUTHE B I'Obl MCCIEN0BaAHUM
Ha TOM COPTE UMeJI CEITOPHO03 JIUCTheB. OH HaGJII0-
[AJICS eKEeroHO, IIOpaKeHHOCTh BapbupoBasia oT 3,2
0 59,0%. lanee B mopsgKe yObIBAaHUS UHTEHCUBHO-
CTU pa3BUTUA cliefoBayu: 6ypas p>kaBumHa — oT 0,5
10 41,0%, cenTopuos KoJjioca — ot 0,01 mo 40,0%.

B oTHenbHbBIE TOBI 0OTMEYAINCh MyUHUCTAsI POca
u ¢y3apuo3 KoJioca, OHAKO MHTEHCUBHOCTD UX Pa3-
BUTHS ObLIa HE3HAUUTEJIbHOM.

B 3amauy HacTog1el paboThl He BXOLWJIO OIIpe-
IeJleHre BIUAHUS IOTOMHbIX (DAKTOPOB Ha Pa3BUTHE

influence of weather factors on the development of di-
seases. This is the subject of independent studies that
have been and are being conducted by many authors
(Stepanov, 1962; Strizhekozin, 2005; Van der Plank,
1962; Filippov et al, 2018).

In the process of long-term phytosanitary mon-
itoring, carried out according to a unified methodol-
ogy, we sought to determine the frequency of mass
development of certain dangerous diseases on win-
ter wheat varieties cultivated in the Central Non-
Black Earth Region of the Russian Federation. The
solution to this problem is important for substan-
tiating the phytosanitary position of the varietal
structure of crops, the need and nature of protective
measures.

Ta61. 3. UHAEeKChI YPOBHEI PasBUTHS JIUCTOCTEOEIbHBIX M KOJIOCOBbIX HH(EKITHI
Ha cOpTax 03MMOIi IIIIEHUIIbI, BO3/Ie/IbIBaeMoii B IleHTpajibHOM HeuepHo3eMbe
(MockoBckas 06JacTh, PUILL «HeMunHOBKa», 2015-2024 rT.)

Table 3. Indices of the levels of development of leaf-stem and ear infections
on winter wheat varieties cultivated in the Central Non-Black Earth Region
(Moscow Oblast, Federal Research Center “Nemchinovka”, 2015-2024)

CenrTopuo3s Bypasa CenTopuo3s MyuHucTasa dysapuos
JIUCTHEB p:KaBYMHA KoJioca poca KoJjioca
Septoria leaf spot Brown rust Glume blotch Powdery mildew Fusarium
o 2 5 2§ 2§ o 5
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S 8 = 8 = 8 S o S
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o0 — ] o = [ s 0N =
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B> 9 EE B 8© E§5 B 8© BE &2 0 EE EBExm 8 E§
°S8 o B2 ©°9% me S22 ©°975 e NS o8 me E2 o7 §ge 5L
EE @ 0¥ E£ HE® o E€ E® 0% E£ & 0¥ E€ E® o2
5> 52 g2 2> 3E 82 =55 3 g2 5B & e EH L o
SS90 o 8 SS90 a8 < g0 o 2 S8 g0 a2 as 38 8¢
CopTa E& 9T ga ES 0T EFe ES 07T Fa E& 0T Fa ES 0T B e
. . ES 8° 00 HB £° 00 EHEB $§° 00 EHB £§° 00 EB $° oo
Varieties ME »E HA oE »2 HA oM »2 HA oE -2 HA oM »e HA
MockoBckag-27
Moskovskaya-27 6 4 0 0 2 8 0 0 10 0 0 10 0 0 10
HemuunHOBCKag-57
Nemchinovskaya-57 6 4 0 2 0 8 0 2 8 0 0 10 0 0 10
MockoBcKas-82
Moskovskaya-82 6 2 2 2 4 4 0 2 8 0 0 10 0 0 10
HeMuwnHOBCKasg-85
Nemchinovskaya-85 2 8 0 2 2 6 0 2 8 0 0 10 0 0 10
HeMuuHOBCKasg-24
Nemchinovskaya-24 4 4 2 0 2 8 0 4 6 0 2 8 0 0 10
MockoBcKas-56
Moskovskaya-56 6 4 0 2 0 8 0 4 6 0 0 10 0 0 10
HeMmuwnHOBCKasg-17
Nemchinovskaya-17 6 2 2 0 0 10 0 2 8 0 0 10 0 0 10
Wrxa 10 0 0 6 0 4 2 0 8 o o 10 o0 2 8
Inna
MocxkoBckasa-40
Moskovskaya-40 e 2 2 2 0 8 0 2 8 0 0 10 0 0 10
MocxkoBckas-39
Moskovskaya-39 6 2 2 0 4 6 0 4 6 0 0 10 0 0 10
HaMﬂTg @egMHa 6 9 9 6 0 a 5 4 4 0 0 10 o o o
Pamyati Fedina
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Ta6J1. 4. CTeneHb nopaxkeHus (%), morepu yposkas (%) u ypo:kaii (if/ra) COPpTOB 03UMOI
MIIEeHUIIbI, PaiioHNPOBAHHBIX B I[eHTpaJIbHBIX paiioHax HeuepHO3€MHOM 30HbI
(MockoBckas o6aactb, PI'BHY BHUN P, PUILI «HeMunHOBKa», 2020-2024 rT.)

Table 4. The degree of damage (%), yield losses (%) and yield (c/ha)

of winter wheat varieties zoned in the Central regions of the Non-Chernozem zone
(Moscow Oblast, FGBNU “VNIIF”, FRC “Nemchinovka”, 2020-2024)

CteneHb nmopakeHus, %*

Damage level, %* Iorepu
ypo:kas,

Cenropuos Myunucrasa % Ypo:xkaii,

JINCTbEB Bypas CenTopuo3s poca Yield n/ra

Septoria leaf pkaBumHa KoJioca Powdery losses, Yield,
CopT Variety spot Brown rust Glume blotch mildew % c/ha
MockoBckasa-27 Moskovskaya-27
BapbupoBaHue Variation 11,4-45,3 0,0-7,7 0-5,4 0,0-3,0 4,8-20,0 55,1-88,1
Cp. Avg. 29,2 2,4 2,3 0,6 11,9 75,3
HemuuHoBcKkan-57 Nemchinovskaya-57
BapbupoBaHue Variation 14,4-40,6 0,0-59,3 0,0-15,0 0,0-2,5 4,8-19,0 48,3-102,2
Cp. Avg. 27,8 13,6 5,2 0,5 12,2 70,2
MockoBckaa-82 Moskovskaya-82
BapbupoBaHue Variation 13,7-26,8 0,0-27,6 0,1-26,0 0,0-2,2 4,8-15,0 34,5-101,4
Cp. Avg. 19,3 12,9 7,4 0,6 9,8 69,8
HemuuHoBcKaa-85 Nemchinovskaya-85
BapbuposaHue Variation 9,2-44,7 0,0-34,5 0,0-5,6 0,0-1,2 4,7-17,0 40,6-89,1
Cp. Avg. 24,4 9,5 2,6 0,3 10,4 68,5
HemumHoBcKkaa-24 Nemchinovskaya-24
BapbupoBaHue Variation 8,6-55,0 0,0-13,1 0,0-21,0 0,0-8,8 9,1-29,0 12,8-101,8
Cp. Avg. 27,6 4,3 8,3 2,4 15,5 67,3
MockoBcKaa-56 Moskovskaya-56
BappupoBaHue Variation 10,5-55,4 0,0-46,7 0,0-14,3 0,0-3,0 5,6-25,0 50,1-98,1
Cp. Avg. 28,3 11,1 5,5 0,6 12,2 64,2
HemunHoBcKas-17 Nemchinovskaya-17
BaprupoBaHue Variation 16,7-58,2 0,0-0,7 0-14,0 0,0-1,6 9,0-25,0 26,7-94,5
Cp. Avg. 30,5 0,1 5,7 0,4 13,4 64,1
NuHa Inna
BapbwupoBaHue Variation 25,2-33,3 3,3-68,3 0,0-4,3 0 11,5-21,4 56,6-73,9
Cp. Avg. 29,0 39,7 1,9 0 15,6 63,9
MockoBckaa-40 Moskovskaya-40
BaprupoBaHue Variation 4,5-52,0 0,0-41,0 0,1-13,0 0,0-2,0 1,9-22,0 47,4-85,3
Cp. Avg. 26,5 9,8 4,7 0,4 10,8 63,5
MockoBckasa-39 Moskovskaya-39
BapbupoBaHue Variation 3,2-48,3 0,0-22,7 0,0-12,0 0,0-3,5 2,0-22,0 45,6-89,1
Cp. Avg. 29,5 8,7 3,0 0,7 12,9 61,8
Mamatu ®eauna Pamyati Fedina
BaprupoBaHue Variation 28,0-46,3 53,7-70,1 1,9-13,0 0 16,7-17,7 33,5-54,5
Cp. Avg. 37,1 61,9 7,4 0 17,2 44,0

* CpeniHerofioBble 3HaveHna ans P

* Average annual indices for P,

GoyIe3Heln. ITO ABJISAETCS IIPEIMETOM CAMOCTOSITEb-
HBIX MCCJIeIOBAHUM, KOTOPbIE TIPOBOILUIINCH U MPO-
BOIATCS MHOrMMU aBTopamu (CtemaHos, 1962; CTpu-
skeko3uH, 2005; Bau gep [Tnank, 1962; Filippov et al,
2018).

B mpoliecce MHOTOJIETHETO (DUTOCAHUTAPHOTO
MOHMTOPWHTA, BBITIOJHSIEMOTO T10 YHU(DUITMPOBAHHOMN
METOAUKE, Mbl CTPEMUJIKCH OTIPENENISITh YaCTOTY Mac-
COBOTO Pa3BUTHUS TEX UJU MHBIX OITACHBIX OOJIe3HEN
Ha copTax 03UMOI IIIIEeHUIIbI, BO3Ie/IbIBaeMbIX B ITH3
P®. Penenue 9ToM 3aauy BaXKHO JIJIT 000CHOBAHUSI
¢ (huToCaHUTAPHBIX TTO3UIUU COPTOBON CTPYKTYPhI
TIOCEBOB, HEOOXOAUMOCTHY M XapaKTepa 3al[UTHBIX
MEPOTIPUITUN.

B Ta6j. 3 mpuBeleHbl UYMCI0Bble MHIEKChI YPOB-
Hel pa3sBUTUSA HanboJiee OMMaCHbIX JIMCTOCTE6ETbHBIX

Table 3 shows the numerical indices of the levels
of development of the most dangerous leaf-stem and
ear infections on winter wheat varieties zoned in the
region over 10 years.

By epiphytoty, as stated above, we mean the lev-
el of disease development when there is economical-
ly significant damage to the crop, the use of protective
measures is necessary and they are economically justi-
fied. The highest index of epiphytoty development was
noted for leaf septoria, significantly lower for brown
rust and ear septoria. The development of powdery
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¥ KOJIOCOBBIX MH(MEKIIVH Ha palOHMPOBAHHBIX B PETry-
OHE COPTax 03MMOM MIeHuIbI 3a 10 JIeT.

[Tom snuduToTHEN, KaK YKAa3bIBAJOCh BHIIIE,
MbI TIOHUMaeM YPOBEHb Pa3BUTUA 60Je3HU, KOTA
UMeeT MeCTO X03IUCTBEHHO 3HAUUMBIN YPOH ypPoO-
’Kato, HeoOX0IMMO IIPUMEHEHNEe Mep 3alUIUThl 1 OHU
5KOHOMMYECKHU OTpaBaaHbl. Hanbojee BbICOKUY UH-
JIeKC pa3BUTHUS NMUGUTOTUN 0TMedaJcs y CeNTopuU-
03a JIMCTHEB, 3HAYUTEIBHO HUXKE Y OyPOU PrkaBUMHBI
U CeITopmo3a Kojoca. PasBuTrue MyYHUCTON POCHI
B TOJIbI HAOJIIOIEHU Y He JOCTUTAJIO STIN(PUTOTUHHOTO
ypoBHS; sanuduToTus Py3zaprosa Kojoca OTMeUYeHa
TOJIBKO OJTVH pas3.

CopTa XapaKTepu30BaJIKUCh Pa3HON «COIIPOTUB-
JISIEMOCTBIO» BMTU(DUTOTUNHOMY Pa3BUTHI0 60IE3HEN.
VY cenTopro3a JIMCTheB AMTUPUTOTUNHBIN NHIEKC Ba-
pbupoBaJ oT 2 (MockoBckasg-85) mo 10 (MHHA); y Oy-
poii prkaBunHbBI — 0T 0 (HeMUYnHOBCKasg-24 1 Ip.) 10 6
(MamaTu ®envHAa U Ip.); Y CEITOPHO3a KoJjioca — 0T 0
(MockoBckas-27 u ap.) 1o 2 (MuHa U Ap.).

HauboabIy «COTIPOTUBIISIEMOCTb» MUQPUTO-
TUMHOMY PasBUTHIO CETITOPHO3a JIUCThEB (HAMEHB-
1ee 4Yucjo JieT d3NMUPUTOTUNHOTO U YMEPEeHHOTO
pasBUTHS) IPOsIBUIN HeMunHOBCKasa-85, HeMUNHOB-
cKas-24, MockoBckas-82; 6ypol prkaBunHe — HeMuu-
HOBCKas-17, HeMunHoBcKasg-24 1 MocKoOBcKasg-27;
CerTopuosy Kojoca — HemunHoBckag-57, HeMUnHOB-
ckas-17, HemunHOBCKas-85.

B cBSI3M ¢ pa3sHOU MOIBEPKEHHOCTHIO TOTO UK
WHOT0 COPTa 3MUMDUTOTUNHOMY Pa3BUTUI0 G0Ie3HEN
HeobxonmMa pasHas UHTEHCUBHOCTb €T0 3alllUThHI.
Ecyiu IpuHATE IPeAJI0XKeHHY0 HaMU Kjlaccu(UKaInio
YPOBHEH pa3BUTHS 60Jie3HEN HA OCHOBE 36 PHOBBIX DK-
BUBaJieHTOB (cM. TabJ. 1), To copT HeMunHOBCKas-85
TIoJieXxall 3alllTe OT CENITOPHO3a JIMCThEB JIBa roja,
HemuunHOBCKasA-24 — yeThIpe rofia, OCTajbHbIE — OT 6
o 10 et u3 10. AHajoTMYHASA KapTUHA HAbI0ganach
U 110 APYTUM 3a60JIeBaHUSIM.

B Tab6u. 4 npuBeneHs! pakTUUECKUE JaHHbIE WMH-
TEHCUBHOCTHU TTOPAXKEHUS 3TUX COPTOB, ITOTEPU YPO-
’kas oT 6oJsie3Hell u ypoxkait. CopTa B Tabsulile pacro-
JIO)KEHBI B TIOPSIIKE YMEHbIIEHUS YPOXKAUHOCTH.

Ypoxkaii aBasgeTCs TJIaBHBIM ITOKa3aTeJeM, KOTO-
PBIM PYKOBOZCTBYETCS CeJIeKIIMOHED IIPU CO3/laHUU
HOBOTI'0 COPTa U CeJIbX03TOBAaPOIIPOU3BOIUTEND, ITPH-
obpeTas ero s Bo3aesbiBaHusa. CTabUIbHO BBICOKAS
YPOXXaHOCTb COPTa IIPU Pa3JIMUHBIX (UTOCAHUTAP-
HBIX CUTYaIASAX SIBJISETCS XapaKTEePUCTUKOMN He TOJIb-
KO TeHeTUYEeCKU 3aJI0KEHHO B HEM ITPOAYKTUBHOCTH,

mildew during the years of observation did not reach
the epiphytoty level; epiphytoty of fusarium ear blight
was noted only once.

The varieties were characterized by different “re-
sistance” to the epiphytotic development of diseas-
es. For septoria leaf spot, the epiphytotic index varied
from 2 (Moskovskaya-85) to 10 (Inna); for brown rust —
from 0 (Nemchinovskaya-24, etc.) to 6 (Pamyati Fedi-
na, etc.); for glume blotch — from 0 (Moskovskaya-27,
etc.) to 2 (Inna, etc.).

The largest “resistance” to the epiphytotic de-
velopment of septoria leaf spot (the smallest number
of years of epiphytotic and moderate development)
was demonstrated by Nemchinovskaya-85, Nemchi-
novskaya-24, Moskovskaya-82; to brown rust — Nem-
chinovskaya-17, Nemchinovskaya-24 and Moskovska-
ya-27; to glume blotch — Nemchinovskaya-57,
Nemchinovskaya-17, Nemchinovskaya-85.

Due to the different susceptibility of a particular
variety to epiphytotic development of diseases, differ-
ent intensity of its protection is required. If we accept
the classification of disease development levels pro-
posed by us based on grain equivalents (see Table 1),
then the Nemchinovskaya-85 variety was subject to
protection from septoria leaf spot for two years, Nem-
chinovskaya-24 - four years, the rest — from 6 to 10
years out of 10. A similar picture was observed for oth-
er diseases.

Table 4 shows the actual data on the intensity of
damage to these varieties, crop losses from diseases
and yield. The varieties in the table are arranged in or-
der of decreasing yield.

The yield is the main indicator that a breeder
uses when creating a new variety and an agricultur-
al producer uses when purchasing it for cultivation. A
consistently high yield of a variety under various phy-
tosanitary situations is a characteristic not only of its
genetically inherent productivity, but also serves as an
indicator of its tolerance (disease resistance) to biogen-
ic stress effects.

The controlled parameters varied significantly
among the tested varieties: yield — from 44.0 (Pamya-
ti Fedin) to 75.3 c/ha (Moskovskaya-27), infestation
with septoria leaf spot — from 19.3 (Moskovskaya-82)
to 37.1% (Pamyati Fedina), glume blotch — from 1.9
(Inna) to 8.3% (Nemchinovskaya-24).

Table 5 shows the correlation coefficients be-
tween the intensity (degree) of damage to varieties by
diseases, crop losses from diseases and crop yield.

Ta61. 5. Koa( hHueHThI KOPPEIALUN yPOKas COPTOB 03UMO MIIIeHHUIIbI,
BO3JIeJIbIBaeMbIX B LleHTpajibHOIi 30He HeuepH03eMbs, C UHTEHCUBHOCTHIO PAa3BUTUSA
JHUcTOCTEGEIbHBIX HHDEKINHA ¥ ITOTEPAMHU yposKasi OT 60JIe3Hel

Table 5. Correlation coefficients of the yield of winter wheat varieties
cultivated in the Central zone of the Non-Black Earth Region with the intensity
of leaf-stem infections and yield losses from diseases

CenTopyos JUCThEB Bypad p;kaBYMHa CenTopros Kojioca MyuHHCTasA poca IToTepu yposkasa
Septoria leaf spot Brown rust Glume blotch Powdery mildew Yield losses
-0,79 -0,65 -0,74 -0,33 -0,66
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Ta6J1. 6. PeiTUHTY COPTOB 03UMOM MIIEHUIIBI,
BO3JeJIbIBaeMbIX B lleHTpasibHOi HeuepHOo3eMHOI1 30HE PP,
IO TIOPa’KEHHOCTH HanubGoJjiee OMaCHbIMU 60JIE3HAMH,
MOTEPAM ypo:Kasi OT 60JIe3Hel U yPoxKar0

(MockoBckas o6jacTtb, PI'BHY BHUU D, 2020-2024 rT.)

IIoka3ateau CopTta

MockoBckasg-82 - HeMunHOBCKasi-85 - MockoBckasa-40 —

Centopuos HemunHOBcKas-24 - HeMunHOBCKasg-57 » MocKoBcKag-56 —
JINCTHER' WMHHa - MockoBcKasg-27— MockoBcKag-39 - HeMunHoBcKag-17 —
[Mamatu deguHa
WNuHa - MockoBcKag-27 - HeMunHOBCKag-85 - MockoBckag-39 —
Cenropuos MockoBckaga-40 - HeMunHOBCcKasg-57 - MockoBckag-56 —

KoJioca HeMmuunHoBcKasa-17 - MockoBckasa-82 — ITamatu denunHa —
HeMmuunHoOBCcKasa-24

HemuunHOBCcKaga-17 - MockoBckasg-27 - HeMunHOBCKag-24 —
bypasa MockoBckag-39 —» HemunHoBCcKasg-85 —» MockoBckag-40 —
p)XaBuUMHA MockoBckag-56 - MockoBckasa-82 - HeMunHoOBCKag-57 - VilHHA —

[MamaTu PegrHa

WNuHa - [Namatu PegrHa > HeMunHOBCKag-85 —
Myunucrag HemunHOBcKag-17 — MockoBckag-40 - HeMunHOBCKasg-57 =
poca MockoBckas-82 » MocKkoBcKasa-56 - MockoBckasg-39 =
HemunHoBCcKag-24

The highest negative correlation
coefficients were noted between the
yield and the damage of varieties by
septoria leaf spot and glume blotch.
A slightly lower correlation coeffi-
cient was observed with the damage
by brown rust and powdery mildew.
This indicates that winter wheat dis-
eases common in the Central Non-
Black Earth Region have a significant
impact on yield formation.

Table 6 shows the ratings of vari-
eties by disease incidence, yield losses
and yield, compiled on the basis of the
data presented in Table 4. The rating
assessments are more visual when a
larger number of observation objects
and their indicators are compared.

We have previously published
similar ratings for previous periods
(Sanin et al., 2012). The need for peri-
odic adjustment of ratings is explained,
firstly, by the fact that as a result of the
constantly occurring formative pro-

ToTepn ﬁOCKOBCKaH-gg = geMHI/IHOBCKaH-Sg = 1\130(:1(03(:1(61;1-40 = cesses in nature, the virulence poten-
- = - - - - . .

ypoxasi, OCKOBCKag €MUYMHOBCKasa-5 OCKOBCKag-56 tials of pathogenic complexes change

e Mockosckad-39 - HeMunHOBCKad-17 - HeMunHOBCKadg-24 — . . -

% and previously resistant varieties be-
WNuHa - [MamMatu PegrHa . ;

come susceptible; secondly, new vari-

Mockobckad-27 - HeMunHoBcKag-57 - MockoBckasg-82 — eties with new properties of resistance

VYpoxat, HemunHoBcKasg-85 - HemunHoOBCKasa-24 » MocKoBCcKas-56 — and productivity are Constantly being

m/ra*** HemuunHoOBcKas-17 - VlHHa - MockoBckasa-40 - MockoBckasga-39 =

I[MamsaTu deguHa

introduced into production.
The varieties Moskovskaya-82,

* B nopsifike BO3pacTaHWs MOPaXXeHHOCTM
** B nopsKe BO3pacTaHus NoTepb ypoxas
*** B nopsKe CHUXEHMS ypoxKas

HO U CJTY>KUT ITOKa3aTeJIEM €0 ToJIePaHTHOCTH (6oJ1es-
HEBBIHOCJIMBOCTH) K 61IOT€HHBIM CTPECCOBBIM BO3/IEl-
CTBUAM.

KoHTposupyeMble IoKa3aTeNy B 3HAUUTEIbHOMN
CTeIleH! BapbUPOBAJIU II0 UCIIBIThIBAEMBIM COPTaM:
ypoxaii — ot 44,0 ([Tamsitu Peguna) fo 75,3 11/ra (Moc-
KOBCKas-27), TOPa’keHHOCTb CEIITOPUO30M JIMCTHEB —
oT 19,3 (MockoBckasa-82) 1o 37,1% (IMamaTtu ®enuHa),
cerTopuo3oM Kojoca — ot 1,9 (MuHa) mo 8,3% (HeM-
YUHOBCKag-24).

B Ta6i. 5 npuBegeHbl KO3(POUIIMEHTHI KOPPeJIs-
VY MEXY THTEHCUBHOCTBIO (CTEIIEHbBIO) TOPAKEHUS
copTOB 60JIE3HAMU, TIOTEPIMHU yPOXKas OT 6osie3Heln
U yPOXKaeM.

HawubGojiee BhICOKME OTpULIaTEeIbHbBIE KO3(hhU-
IUEeHThl KOPPENAIUY OTMEUYeHbl MEXIY YpoxKaeM
U IIOpa’keHreM COPTOB CEIITOPUO030M JUCThEB U KO-
Joca. HeckKoJIbKO MeHbIUHN KO3 DUIIMEHT KOppe-
JIIIIY UMEJT MECTO C TTIOPa’keHHOCTbhI0 6YPOi prKaB-
YWHOW U MYYHUCTOMN POCO. ITO CBULETEJIbCTBYET
0 TOM, UTO 60JIE3HY 03MMOI ITIEHUIIbI, PACIIPOCTPa-
HeHHble B lleHTpanbHOM HeuepHO3eMbe, OKa3biBa-
0T CyIIeCTBEHHOE BO3JlelicTBUE Ha (OpMUPOBAHUE
ypookas.

B Ta6s. 6 mokasaHbl PEUTUHTY COPTOB 0 ITOpa-
JKEHHOCTU 00JIEBHSMU, TIOTEPSM ypOXKasi U YPOXKAIo,
COCTaBJIEHHbIE Ha OCHOBE JAaHHBIX, IPUBEAEHHBIX
B TabJI. 4. PeiTUHTOBbBIE OILIEHKU ABJIAIOTCS O0Jiee Ha-
TASOHBIMUY, KOTHA CpaBHUBAaeTCSa 00JIbIlllee KoJinuue-
CTBO 00'BEKTOB HaOJII0IeHNH 1 X IT0Ka3aTeJel.

Nemchinovskaya-85, Moskovska-
ya-40 were characterized by the least
damage from septoria leaf spot; glume
blotch — Inna, Moskovskaya-27, Nem-
chinovskaya-85; brown rust — Nemchinovskaya-17,
Moskovskaya-27, Nemchinovskaya-24; powdery mil-
dew — Pamyati Fedina, Inna, Nemchinovskaya-85.

The highest and most stable productivity during
the testing years was demonstrated by the varieties
Moskovskaya-27, Nemchinovskaya-57, Moskovska-
ya-82, Nemchinovskaya-85, Nemchinovskaya-24. The
average yield of these varieties was from 67.3 to 75.3
c/ha. In some years it reached, and in some cases ex-
ceeded 100 c/ha. The consistently high yield of variet-
ies in this group is largely explained by their lower in-
cidence of epiphytotic diseases common in the region:
septoria leaf spot, brown rust, glume blotch, powdery
mildew. These varieties can serve as the basis for in-
dustrial crops of winter wheat in the Central Non-Black
Earth Zone of the Russian Federation.

Due to the lack of high-yielding varieties with
complex resistance to diseases, in international prac-
tice and in certain regions of Russia, such a method of
selection and genetic protection as the cultivation of
polygenic (multi-varietal) crops — a mosaic of variet-
ies — is used (Shpaar, 2004; Romanenko et al., 2005;
Zhuchenko, 2009-2011; Sanin et al., 2012).

Phytosanitary mosaic involves the cultivation of
4-5 varieties at the same time on a farm (agricultural
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PaHee MbI Ny6GJIMKOBAU TI0-
IN0OHBle PEUTUHTU 3a TpPelbIny-
mue nepuonbl (Canuu u ap., 2012).
Heo6x0qMMOCTh MepUOANIYECKON
KOPPEKTUPOBKU PEUTUHTOB 00BSIC-
HSIETCS, BO-TIEPBbIX, TEM, UTO BCJIEI-
CTBUE ITOCTOSTHHO TIPOUCXONAIINX

Indices

Table 6. Ratings of winter wheat varieties cultivated

in the Central Non-Black Earth Zone of the Russian Federation
by prevalence of the most dangerous diseases,

crop losses from diseases and yield

(Moscow Oblast, FGBNU “VNIIF”, 2020-2024)

Varieties

B npupose ¢popMoobpas3oBaTesb-
HBIX TIPOIIECCOB MEHSIOTCS BUPY-
JIEHTHBIE TTOTEHIIAaJIbl TaTOTEHHBIX
KOMIIJIEKCOB U PaHee YCTONUYMBHIE

Septoria leaf
spot”

Moskovskaya-82 — Nemchinovskaya-85 — Moskovskaya-40 —
Nemchinovskaya-24 - Nemchinovskaya-57 -

Moskovskaya-56 — Inna —» Moskovskaya-27 - Moskovskaya-39 —
Nemchinovskaya-17 — Pamyati Fedina

copTa CTAHOBSTCS BOCIHPUUMYN-
BBIMU; BO-BTOPBIX, B IIPOU3BOZICTBO
TIOCTOSIHHO BBOJSTCS HOBLIE COPTA,
obJiazawlnre HOBBIMU CBOMCTBAMU

Glume blotch

Inna - Moskovskaya-27 - Nemchinovskaya-85 —
Moskovskaya-39 - Moskovskaya-40 - Nemchinovskaya-57 -
Moskovskaya-56 - Nemchinovskaya-17 — Moskovskaya-82 —
Pamyati Fedina - Nemchinovskaya-24

YCTOMYMBOCTHU U YPOXKAWHOCTH.
HavMeHbIIUM TOpakeHuEeM
CEeNITOPUO030M JIUCThEB XapaKTepu-
30BaJIUCh copTa MOCKOBCKasa-82,
HeMuuHOBcKasa-85, MockoBckasa-40;

Brown rust

Nemchinovskaya-17 - Moskovskaya-27 - Nemchinovskaya-24 -
Moskovskaya-39 —» Nemchinovskaya-85 — Moskovskaya-40 —
Moskovskaya-56 — Moskovskaya-82 - Nemchinovskaya-57 —
Inna - Pamyati Fedina

CeIITOpro30M KoJjioca — MiHHa, Mo-
CKOBCKasg-27, HeMunHOBCKasg-85;
Oypol pxaBUMHOU — HeMUYUHOB-
ckasg-17, MockoBckasa-27, HeMm-

Powdery
mildew

Inna — Pamyati Fedina - Nemchinovskaya-85 —
Nemchinovskaya-17 - Moskovskaya-40 - Nemchinovskaya-57 —
Moskovskaya-82 - Moskovskaya-56 - Moskovskaya-39 —
Nemchinovskaya-24

YUHOBCKAaA-24; MYYHUCTOU pPO-
co — Ilamaru depuna, VHHAa,
HeMmuuHoBCKas-85.

HaubGojsee BBICOKYI U CTa-

Yield
losses, %**

Moskovskaya-82 — Nemchinovskaya-85 — Moskovskaya-40 —
Moskovskaya-27 —» Nemchinovskaya-57 - Moskovskaya-56 —
Moskovskaya-39 —» Nemchinovskaya-17 - Nemchinovskaya-24 —
Inna — Pamyati Fedina

OUIBbHYI0 TPOAYKTUBHOCTD B IOJbI
WCHOBbITAHMN TOKasaJlum CcCOpTa
MockoBckag-27, HeMUYMHOB-
ckas-57, MockoBckasi-82, Hemuu-
HOBCKas-85, HeMuuHOBCcKasa-24.

Yield, c/ha*

Moskovskaya-27 - Nemchinovskaya-57 - Moskovskaya-82 —
Nemchinovskaya-85 — Nemchinovskaya-24 - Moskovskaya-56 —
Nemchinovskaya-17 - Inna - Moskovskaya-40 —
Moskovskaya-39 - Pamyati Fedina

CpenHUU ypoXkall 3THUX COPTOB
cocTaBJisya oT 67,3 mo 75,3 11/ra.
B oTmesnbHBIE TOABI OH HOCTU-
raj, a B psjie cjay4yaeB IIPeBbIIIaJl
100 11/ra. CTabusibHO BbhICOKAS YPOXKAWHOCTL COPTOB
JIIAHHOW I'PYIIITBI B 3HAYUTEJIbHOU Mepe 00bsICHSETCS
UX MeHbIIIeH MopaKeHHOCThI0 PACTIPOCTPAaHEHHBIMU
B peruoHe 3NUQUTOTUNHO OTTaCHBIMU 6OJIE3HIAMU:
CEeIITOPMO030M JINCThEB, OYPOU PKABUMHOM, CETIITO-
pH0O30M KOJIoca, MYYHUCTOU POCOM. ITU COpPTa MO-
TYT CJIY>KUTb OCHOBO¥ MPOMU3BOJICTBEHHBIX TTOCEBOB
03MMO¥ ITIIEeHUIIbI B LleHTpaibHON HeuepHO3eMHOM
30He PO.

B CBSI3UM C OTCYTCTBUEM BBICOKOYPOXKAUHBIX CO-
PTOB, 06JIalAI0IIUX KOMIIJIEKCHOU YCTOMUYUBOCTbHIO
K 60J1e3HAM, B 3apy6eXHOU IMPAKTUKE U B OTHEJb-
HBIX paliOHaX Hallel CTpPaHbl HAXOILUT IIPUMEHE-
HUEe TAaKOUW MpUEeM CeJIEKI[MOHHO-TeHEeTUYEeCKOU
3alIUThI, KaK BO3/leJIbIBaHUE TOJUTEHHBIX (MHO-
TOCOPTOBBIX) TIOCEBOB — Mo3auku copToB (Illmaap,
2004; PomaHeHKO 4 Ip., 2005; XKyuenko, 2009-2011;
CaHUH # 1p., 2012).

duTOCaHUTAPHAS MO3auKa IPeJIojaraeT Bo3-
IleJIBIBaHUE B X03511CTBe (arpodupme) OLHOBPEMEHHO
4-5 cOpTOB, KAXIBIN 13 KOTOPBIX 00JIa/IaeT YCTONIH-
BOCTBIO K TEM WJIV UHBIM 60JIE3HSIM, UeM KOMITEHCUPY-
€T HTOT HeJIOCTATOK B JPYTUX COPTaxX. AHAJIOTUYHYIO
(puTOCaHMTAPHYIO POJIb BBITIONHSAET, KAK U3BECTHO,
MIPUMEeHEHNE B arPOTEXHOJIOTUSIX COPTOCMECEL ¥ MHO-
TOJIMHENHBIX cOPTOB (PKyuenko, 2004; Illmaap, 2004).
OnHaKO MX UCIIOJIb30BaHMeE IIPU MaclITabHOM 3€pHO-
MTPOU3BOACTBE 60Jiee CIOKHO U MEHEE OTIePaTUBHO,
YeM COPTOBas MO3auKa.

*In order of increasing prevalence
**In order of increasing yield losses
*** Tn order of decreasing yield

firm), each of which is resistant to certain diseases,
thereby compensating for this deficiency in other va-
rieties. As is known, a similar phytosanitary role is
performed by the use of variety mixtures and multi-
line varieties in agricultural technologies (Zhuchenko,
2004; Shpaar, 2004). However, their use in large-scale
grain production is more complex and less efficient
than variety mosaic.

long-term monitoring studies, characterized by high
productivity and resistance to diseases, can serve as a
basis for constructing polygenic multi-varietal cenoses
(variety mosaics) in the Central Non-Black Earth Zone
of Russia.

Such crops, in addition to increasing resistance to
diseases, will help reduce the virulent potential of en-
demic pathogen populations and thereby extend the
“life” of cultivated varieties. Pathogen populations in
mosaics are more diverse in genetic composition, but
less virulent.

Cultivation of multivarietal crops will reduce the
risk of epiphytotic development of not only endemic
(local), but also exodemic infections brought in from
other regions of Russia or from other countries.
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BeISBJIEHHBIE B ITPOIIECCE MHOTOJIETHUX MOHUTO-
PUHTOBBIX MCCJIEJOBAHUM COPTAa 03MMOU MIIEHUIIHI,
XapaKTepUsyoIuecs BbICOKOM MPOAYKTUBHOCTHIO
¥ YCTOMYUBOCTBIO K 60JIE3HAM, MOTYT CIIYKUTb 623011
JLJISI KOHCTPYUPOBAHYS MOJUTE€HHBIX MHOT'OCOPTOBBIX
1IEeHO030B (M03auKy COPTOB) B LieHTpasibHOUK HeuepHo-
3eMHOU 30He Poccuu.

Takue IOCEBbI, IOMUMO TTOBBIIIEHUS YCTOWYN-
BOCTHU K 60JI€3HIM, GYIYT CIIOCOBCTBOBATDH CHMYKEHUTO
BUPYJIEHTHBIX TOTEHIINAJIOB SH/IEMUYHBIX TOITYJIAITNN
BO30ynuTEeNEeN U TeM CaMbIM MPOAJIEHUIO «KU3HU»
BO3JI€JIIBAEMBIX COPTOB. [lomynaiuu Bo36yauTeNei
Ipu Mo3amKe 6oJiee pasHOOOPa3HbBI 10 TEHETUYECKO-
My COCTaBYy, HO MEHE€e BUPYJIEHTHBI.

BosmenbiBaHME MHOTOCOPTOBBIX TTOCEBOB CHU-
3UT PUCK STUDUTOTUINHOTO PA3BUTHS HE TOJIbKO JH-
IEeMUYHBIX (MECTHBIX), HO M DK30EMUYHbBIX UH(EK-
LU, TPUBHOCUMBIX U3 IPYTUX PETMOHOB CTPAHbI WU
U3 IPYTUX CTPAH.

3ARKJIIOYEHUE

PaszpaboTtaHa cucrteMa (UTOCAHUTAPHOI'0O MOHUTO-
puHTra pa3BUTUSA 60JIe3HeN 03UMON MIITEHUIIBI Ha CO-
prax, palloHMPOBaHHKIX B LleHTpasbHON HeuepHO-
3eMHOY 30He PD. MOHUTOPUHT BEAETCSI COBMECTHO
BcepoccuiicKMM HayYHO-UCCIIEIOBATEIbCKUM UHCTH-
TyTOM (buTomarosoruu u OefepasbHBIM UCCIEN0BA-
TEJIbCKUM LIEHTPOM «HeMUYnHOBKa».

3a rozpl McciieoBaHUM BbIsIBIEHO 60jiee 20 60-
JiesHel rpubHOM, BUPYCHOU M 6aKTepUATbHOMN 3THUO-
JIOTUU, TIOPAXKAWIMX PAaCTeHUs IIIEHUIBl BO BCe
(aser ux oHTOTeHe3a. HamboJiblliee pacupocTpaHe-
HUe ¥ Pa3BUTHE UMEeJU CENTOPUO3 JUCThEB, Oypas
pKaBUMHA, CENITOPUO3 KOJIoca, MyUHUCTas poca, Qy-
3apuo3Has KOpHeBasl 'HUJIb. HECKOJIbKO MEHbIIEe
pacmpocTpaHeHVe UMeJIU CHe)XXHas TIJIECEHb, Tellb-
MUHTOCIIOPUO3HAs KOPHEBas THUJb, TUPeHO(POPO3
JIMCThEB, y3apr03 U YePHb KoJioca. Jipyrue 601e3HU
(cTeboeBas v xeJTas PPKaBUMHA, TOJIOBHS, BUPYCHbBIE
¥ GakTepuraiabHble 3a60JIeBaHNS) OTMEYAJINUCh BIINU30-
IWYECKH Ha OTHEIbHBIX TTOJISX.

Ha TecTOBBIX MOJISIX UHCTUTYTOB B X0OJle MHOTO-
JIETHUX MOHUTOPWUHTOBBIX HAGJIIOAEHUN U3yUeHBI
0COBEHHOCTHU Pa3BUTHUS HauboJjiee OMacHbIX JIUCTO-
cTebeJIbHBIX ¥ KOJOCOBBIX MH(MEKIINN Ha palioHU-
POBaHHBIX COPTAX O3UMOMU MIIEHUILBL: SNUPUTOTUH,
yMepeHHOEe Pa3BUTHUE, IENTPecCUU. PaccumTaHbl ud-
POBBIE UHJIEKCHI HTUX KIJIACCOB — KOJIMYECTBO ITOBTO-
penwmii 3a 10 jeT HabOAeHN M. IHIEKCHI STTU(UTOTUN
BapbupoBaau oT 0 10 10 B 3aBUCUMOCTHU OT COPTAa U 3a-
GoJieBaHUS.

OmnpeneneHbl KO3DDUIITMEHTI KOPPETSIIUU MEXK-
Iy UHTEHCUBHOCTbIO TIOPaYKEHUSI COPTOB, IOTEPSIMU
yporkas u ypokaeM. Han6oJiee BBICOKKE OTPUIIATENb-
Hble KO3QPUIUEHTHI KOPPEJISAILIUN OTMEUEHBI MEXIY
YPOXKaeM U MOPaXEHHOCTbIO COPTOB CETITOPUO30M
JIUCTBEB M KOJIOCA, HECKOJIBKO MEHBIINE — YPOXKAEM
¥ pa3BUTHEM OYPOY PXKaBUMHBI U MyYHMCTOU POCHI.

MuoroJsieTHUEe (UTOCAHUTAPHBIE MOHUTOPUH-
TOBbI€ JAHHbBIE TIO3BOJIMJIIA COCTABUTh PEUTUHTY BO3-
JleNIbIBAEMBIX B PETUOHE COPTOB I10 NTOPAXXEHHOCTH
60JIe3HSAMU, TIOTEPSIMU YPOXKasi U ypoxkar. Ha ocHO-
BaHUU PEUTMHTOBBIX OILIEHOK OIIPEMeJIeHbl COpTa
C BBICOKOU CTAaOMIbHOU MTPOAYKTUBHOCTBIO 1 Xapak-
TePUIYIUUECS YCTONUYMBOCTHIO K 60sie3HIM. OHU MO-
TYT CJIYKUATb OCHOBOU IIPOM3BOJICTBEHHBIX ITOCEBOB

CONCLUSION

A system of phytosanitary monitoring of the winter
wheat diseases development on varieties zoned in the
Central Non-Black Earth Zone of the Russian Feder-
ation has been developed. Monitoring is carried out
jointly by the All-Russian Research Institute of Phyto-
pathology and the Federal Research Center “Nemchi-
novka”.

Over the years of research, more than 20 diseases
of fungal, viral and bacterial etiology have been iden-
tified that affect wheat plants in all phases of their on-
togenesis. The most widespread and developed were
septoria leaf spot, brown rust, glume blocth, powdery
mildew, and fusarium root rot. Snow mould of cere-
als, root rot of cereals, tan spot of wheat, fusarium
and black mould of cereals were somewhat less wide-
spread. Other diseases (stem and yellow rust, smut, vi-
ral and bacterial diseases) were observed sporadically
in individual fields.

In the test fields of the institutes, during long-term
monitoring observations, the development features of
the most dangerous leaf-stem and ear infections on
zoned varieties of winter wheat were studied: epiphy-
toties, moderate development, depressions. Digital in-
dices of these classes were calculated — the number of
repetitions over 10 years of observations. Epiphytoty
indices varied from 0 to 10 depending on the variety
and disease.

The correlation coefficients between the intensi-
ty of varieties’ damage, yield losses and yield were de-
termined. The highest negative correlation coefficients
were noted between yield and the damage of varieties
to septoria leaf spot and glume blotch, and slightly low-
er ones — between yield and the development of brown
rust and powdery mildew.

Long-term phytosanitary monitoring data allowed
us to compile ratings of varieties cultivated in the re-
gion by disease incidence, yield losses and yield. Based
on the rating assessments, varieties with high stable
productivity and characterized by resistance to diseas-
es were identified. They can serve as the basis for in-
dustrial winter wheat crops in the Central Non-Black
Earth Region, as well as the basis for constructing
multi-varietal (polygenic) crops —a mosaic of varieties.

Research has shown that long-term system-
ic monitoring of disease development is an effective
tool for assessing the phytosanitary condition of win-
ter wheat crops, determining the need for protective
measures, and the strategy and tactics for their imple-
mentation.
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