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Ypo)XXalHOCTb IPOBOro AUMEHS
W OL,eHKa NoKa3sateneu
NPOAYKLMOHHOIO Npouecca

B ceBooboporte

H. . bakaesa

CaMapcKuit rocynapCTBEHHbIN arpapHbIi yHUBEpCUTET,
Camapckas o6nacTb, r. KuHenb

bakaevanp@mail.ru

AHHoTauug

Ecnu npoBoguTb CpaBHEHWE SUMEHS W MIEHULb], TO NepBbli
obnapaet 6onee BbICOKOW CTENEHbI0 YCTOMUMBOCTH K PasHbIM
YCNOBUSIM POCTa, B YaCTHOCTH, K COCTaBY NOYBbI U BbiGopy yao-
6penuit. Ho, BMecTe ¢ TeM, caMas BbICOKasi yPO)XXaiHOCTb, KO-
He4Ho W ByneT nonyyeHa ¢ nouBbl ¢ 6OraTbiM U NUTATENbHbLIM
COCTAaBOM M HEWTPaNbHON KUCNOTHOCTbIO C 06bIYHbIM copep-
)KaHWeM MUHepanbHbiX BelwecTB. Kak MoKasbiBalT HayuHble
UCCNef0BaHus, KOTOpbie NPOBOAATCS Y)Ke MHOTO AECATUNETHH,
IPOBOI AUMEHb ABNSIETCA BbICOKOPE3YNbTaTUBHON CENbCKOXO0-
3AICTBEHHON KyNbTYpoil, fawweil Gonbwne o6beMbl ypoxas
NP MUHMMaNbHOM BHECEHMM MUHepasnbHbIX yRobpenuid. Mpu
3TOM OCHOBHble MapaMeTpbl KauecTBa KyNbTYpbl, TaKUe KaK
3ePHUCTOCTD, 06beMbl 3epeH C 0HOro KoNoca, KonM4ecTBso Cbi-
poro 6enka u T. A., AEMOHCTPUPYIOT AOBOJILHO BbICOKWE 3Ha-
yeHus.

VpoxanHoctb 3epHa (u/ra) u cbop coiporo 6enka (kr/ra) umenu
Haubonee noBbileHHble 3HaYeHus Ha 14,3 u 12,8 % cooteer-
CTBEHHO M0 CpaBHeHWI0 ¢ HeypobpeHHbIM BapuaHToM. MeHee
3HauuTenbHoe yBenuueHue 6bio onpefeneHo NS YPOBHS
MAeHYaTocTH, BMONOrUYECKO YPOXKAIHOCTH, MPOLRYKTUBHOM
KYCTMCTOCTM U unucna 3epeH B Konoce Ha 7,8-10,9 %. Boixop, sep-
Ha, BbICOTa pacTeHWi, Macca 3epHa C OIHOro Konoca noKasanu
He3HauuTeNbHoe NoBbileHKe oT 4 1o 6,5 %.

KoathdhmumeHT xo3aicTBeHHoro cesoobopoTa no npUBeAeHHbIM
NpU3HaKaM He npeBblwan 3HauyeHus 0,5, uto roBopUT 0 CpegHeM
ypoBHe B 06uieM NpoayKUUOHHOM npolecce B cesooboporte.
PaccuntaHHble Ko3th(UUMEeHTbI BapuaLi 03HAYaloT, uTo U3-
Y4YeHHble NOKa3aTenn A0BONbHO 6AM3KN M B3aUMOCBS3aHbl, HO
W TIPU U3MEHSIOLLMXCSA YCNIOBUSAX MOTYT MEHSATbCS BMOJIHE CUH-
XPOHHO.

KnioueBble cnosa:

APOBOi1 AUMeHb, MUHepanbHble YR06peHus, ypoXaiiHoCTb, Bbl-
X0[, 3epHa, NPOAYKTUBHANA KYCTUCTOCTb, YUCNO 3epeH B Kornoce,
Ko3th1LMeHT Xo3aicTBeHHoro ceBoobopota
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Abstract

Barley is less demanding, compared to wheat, for soil fer-
tility and mineral fertilizers. However, high grain yields are
collected from fertile soils with a thick arable horizon, a
neutral reaction of the soil solution and an average content
of mineral substances. According to the long-term stud-
ies, spring barley is a highly productive agricultural crop
that delivers high yields against the minimum introduction
of mineral fertilisers. The main qualitative parameters of
grain such as size of a grain, number of grains in an ear,
content of crude protein etc. have high values.

The grain productivity (c/ha) and crude protein harvest (kg/
ha) values strongly exceeded those of the non-fertilised
plot by 14.3 and 12.8 %, respectively. The increase in the
hoodness level, biological yield, productive bushiness and
number of grains in an ear by 7.8-10.9 % was not as strong.
The grain yield, plant height, and grain weight from an ear
showed a slight increase from 4 to 6.5 %.

The economic crop rotation coefficient according to the
above signs did not exceed 0.5, which indicates an average
level in the overall production process in the crop rotation.
The calculated variation coefficients mean that the studied
indicators are quite similar and interrelated, can change
quite synchronously under changing environmental condi-
tions.

Keywords:

spring barley, mineral fertilisers, productivity, grain yield,
productive bushiness, number of grains per ear, economic
crop rotation coefficient
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Beepenue

Aumenb (Hordeum vulgare L.) oTHocUTCAl K OfHOMY M3
CaMblX BaXXHbIX MPOAYKTOB B MMPOBOM MaclTabe, KOTOpPbIA
MPUMEHSIIOT B CaMblX PasHblX NMPOM3BOLCTBAX M OTPacnsx
npombiwneHHocTu. MNpexae Bcero, B NULLEBON 0Tpacny, rae
U3 SUMEHs [LenaloT MyKy, CoLepxallyto B cebe Maccy nones-
HbIX 4 BUONOTMYECKM aKTUBHbIX BELLECTB, MUHEPanoB, benka.
Myka 13 guMeHs cnocobcTByeT NPodunaKkTUKe W Tepanuu
MHOrMX 3aBoneBaHni, B TOM ymucre pakoBbIx onyxonen [1].

B camMoM guMeHHOM 3epHe npucyTcTByeT Bonblioi 06bem
Genka, KpaxMana, YTo NoMoraeT pelwaTb BOMPOCHI C KOPMOM
O CeNbCKOX03ANCTBEHHOro CKoTa M NTuubl. Kpome Toro,
KynbTypa 6orata Ha aMMHOKWUCNOTbI, I3UH U TpUNTO(aH,
UTO [enaeT 3epHO OYEHb LLEHHbIM M MONE3HbIM MPOLYKTOM.
Henb3a He ckasaTb ¥ 0 TOM, UTO 6e3 AUMEeH HEeBO3MOXHO
MPOM3BOACTBO NMUBA - OHOMO M3 CaMbIX MOMYNSAPHLIX B MUPE
HanuTKoB [2].

MHorue uccneposatenu, B ToM uucne u [1. H. KoHcTtaH-
TUHOB, 0TMEYAIOT, UTO AUMeHb OTHOCMTCA K OfHUM U3 ca-
MbIX aflanTUBHbIX PACTEHWH, CNIOCOBHbIX PacTy NPaKTUUECKH
B J1H06bIX KNMMATUUYECKMX W MOTOAHbIX YCNOBUSX, NEPEHOCUTD
OAUTeNbHbIe Mepuofbl 3aCyXM W MOBbILEHHOW BRAXHOCTH,
a TaKkXe pacTv Ha NoYBaXx C pasHblM COCTABOM [TaM Xe).

Llenb uccnenoBaHMa - NpoBECTH aHanM3 pasfinyHbIX Ha-
YUHbIX TPYAO0B W ONPefenuTh ypoBeHb YPOXKANHOCTH KyNbTy-
Pbl, OLEHUTb FNaBHble MapaMeTpbl MpoLecca BblpalMBaHUs
C NPUMEHEeHNeM MUHepanbHbIX Y06peHNnN.

MaTepMan bl U METOAbI

MecTo npoBegeHus onbita - CaMapckuin rocynapcTBeH-
HbIi arpapHbIi YHUBEPCHTET. MiccnenoBaTeny UCMonb3oBany
MaTepuanbl, HakonneHHble ¢ 2004 r., 1 Ha UX OCHOBE NPoBENy
aHanu3 Takux NapaMeTpoB, KaK 06beMbl ypoXXanHOCTM 1 oLe-
HWBaHWe NpoLecca BblpallMBaHNs KyNnbTypbl B 061EM CeBO-
oBopote. McnbiTaHMa NpoOXogunu B MONEBbIX YCNOBUAX, Ha
OMbITHbIX yuyacTKax B CamapcKoit 06nacTy 1 Ha TeppuTOpUSX
3aBomkba. [laHHas MECTHOCTb XapaKTepusyetcs onpefe-
NEHHBIMW KIIMHWYECKMMM 0COBEHHOCTSIMU: 0CaiKM1 BbiNafaT
B KONMUECTBE OKOMO 411 MM eXerofHo, a B BECEHHe-NeTHMe
Mecsllbl MpaKTUUeCKW He npeBbiwakT 260 MM. AKTMBHbIN
nepuoj, BEreTaunn CebCKOX03ANCTBEHHBIX PacTeHU Nnpu-
XOOMTC WMEHHO Ha 3TWU MecAubl. TeMnepaTypHbIi PeXuM
YMepEeHHbIi, NoUBa NpoMepaaet B cpeaHeM Ha 120 cM Briy6b.
Ecnu roBopuTb 06 MHTEHCMBHOCTW 3acyxu, TO OHa obnapa-
€T CPedHWMKU NapaMeTpaMu, a CaMmble BbICOKME MOKasaTenu
MOryT OTMeuUaTbCsl B TeueHue 4-6 neT, ecnu BpaTb cpegHUN
nokasatensb 3a 10 net [3].

PaccmatpuBas norofHbie yCnoBus B 3TOW MECTHOCTH, Mbl
BMOMM, UTO B NEpMof, NpOBEfeHNs HayuHoW paboTbl OHU He
COOTBETCTBOBA/M 0BbIUHbIM, BbiNM He caMbiMi GnaronpuaT-
HbIMM NS BbIPAILMBAHNS AUMEHS U NMPOUNX 3EPHOBbIX CEflb-
CKOX03AMCTBEHHbIX pacTeHuit [4].

B paccmatpuBaeMoit Hamu 061acTi COCTaB NOYBbI MOAXO0-
OMT 0719 BbIPALWMBAHUA AUMEHS, @ TAKXKE NPOUMX CENIbCKOX0-
3ANCTBEHHbIX KyNbTyp. B YaCTHOCTK, TaKOW COPT AUMEHS, KaK
BepkyT wWMpoKo McnonbayeTcs B [aHHOW MECTHOCTM M faeT
BbICOKME ypoxau. Ero npuMeHsaIoT B napo3epHoBoM ceBoo6o-

poTe, KOrfa Ha YMCToe Mosie NMPOBOAAT BbICAAKY 3epHa 03M-
MO/f MWeHMLbl, 3aTeM APOBOW, @ HaMocnefoK BblCAaXMBAIOT
AuUMeHb, KOTOPbI XapaKTepuayeTcs BbICOKOW YCTOMUMBOCTbIO
K HW3KMM TemnepaTypaM, UTo MO3BONSIET BbICAXMBATb €ro
B NepBble fHM Masl, TPUMeHsIs CTaHLapPTHble MeTOLbI BbICEBa,
UCMOMb3yeMble B aHHON MeCTHOCTK [5].

Mpexpae yeM NPoBOAMTL MOKOC, iUMeHb ypobpsanu Ta-
kum cpeacTeom, kak N, P K . Korma pactenue nepexoguno
Ha 3Tan KyleHus, ero Takke obpabatbiBanu repbuumpa-
MM, B YacTHOCTH, IpUMONA, KOTOPYIO BHOCMAM B KONUUECTBe
500 mMn Ha 1ra noceBoB.

06beMbl YPOXXaHHOCTU BbIYMCIANM MOCPEACTBOM CHOMO-
BOI METOOMKM, MPUHATON ele B KOHLe npownoro seka. Uc-
CNnefoBaHWe 0CHOBHbIX MapaMeTpoB NPOAYKTUBHOCTU SUMEHS
MPOBOAMAM NPU NOMOLLM 0TEYECTBEHHbIX CTAHAAPTOB, a Npu
aHanuse NoyyeHHbIX MaTepuanoB M pe3ynbTaToB UCCNERo0-
BaHMI1 NPUMeHanK cTaTucTuueckuin nogxon, b. A. locnexoea,
a TaKXKe COBPEMeHHble KOMMbIOTEPHbIE NPOrpaMMbl, OAHOM U3
KOTOPbIX MOXeT BbiTb STAT-1[6].

Pe3ynbTatbl U Ux obcyxpeHue

WTorn npoBeeHHOro UccnefoBaHus napaMeTpa 06beMoB
YPOXKaMHOCTU U OLLEHNBAHME NPOLYKTMBHOCTM NPOLLECCA Bbl-
palyMBaHua KynbTypbl NPOAEMOHCTPUPOBaHbI B HUKENPUBE-
[.eHHoNn Tabnuue.

061beMbl ypoXXalHOCTH U OLLeHUBaHUE OCHOBHbIX NapaMeTpoB
NPOAYKTUBHOTO NPOLECcCa BbipallUBaHUs SPOBOro SUMEHS
B ceBoobopoTe

Total productivity and evaluation of the main productive process
parameters of spring barley cultivation in crop rotation

Koadh-
Mokzsaren Gpeumi | i Gon | sspun,

CV, %
HopMa BbiceBa, wr/m? 500 500 -
Kg:z;jzﬁﬁo OHeli 0T BCXOL0B [0 401 427 7
Eﬁ‘gﬂ:ﬁn Wra 196 | 224 13
Bbixop 3epHa, % 58,4 62,2 12
IpoAyKTUBHas KyCTUCTOCTb, LIT. 2,02 2,24 6,7
BbicoTa pactenus, cM 53,4 56,7 49
Yucno 3epeH B Konoce, WT. 9.4 10,6 38
Macca 3epHa c ogHoro Konoca, & 10 1,04 4,6
C6op cbiporo b6enka, kr ¢ 1ra 412,9 456,2 12
lMneHuaroctb, % 9,1 9,7 5,6
Buonoruueckas ypoxanHocTb, L/ra 350 38,7 15
K xo03. ceBoo6opota 0,44 0,49 -

Mpu ucnonb3oBaHUM1 yo,06peHUit KONUUECTBO [IHE yBeNn-
UMnoChb MPaKTUYECKU Ha 2,5-2,6 [HS, B CpaBHEHUM C pacTe-
HWUSIMM, 7199 KOTOPbIX HE MPUMEHSNW YL06peHNs, UTO roBOPUT
0 TOM, UTO HEKOTOPbIi i 06bEM MaKpPO3NEMEHTOB BHECEHHbIX
BELLECTB Nonan B rabutyc KynbTyp.

Ecnu paccmatpuBatbh utorv aHanusa napameTpa obbema
Mony4yaeMoro 3epHa, ANWHbI CTe6NS KynbTypbl, 06beMa 3epHa
C OfIHOrO KONoCa, Mbl BUAMM, UTO, B CPAaBHEHUM C TEMU Kynb-
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TypaMmu, KoTopble pocnu 6e3 foNONHUTENBHOMO NMUTAHMS, OHU
06NMafaloT He3HAUNUTENBHO YBENUUMBLLMMUCS NMOKA3aTENsaMK,
UTO COCTaBMNO OKOMO 6,5; 6,2; 4,0 % cOOTBETCTBEHHO.

Kak nokasanu pesynbTaTbl 3KCMEpUMEHTa, YA06peHHbli
fUMeHb “MeeT Gonee BbICOKYH0 NPOLYKTUBHOCTb, N0 CPaBHe-
HUIO C Hey[oBpeHHbIM YUacTKOM. B uacTHOCTH, KYCTUCTOCTb
yBenuuunacs Ha 10,9 %, a 06bem 3epHa B 0LHOM Konoce co-
ctaeun okono 10,5 %.

WUTorM MHOroneTHWX UCCNefoBaHWi [OKasanu, uTo AN
obecneyeHus NPOLYKTUBHOCTM W TycTOTbl CTeBnel B no-
ceBe Heob6XOQMMO NMPOBOAMTL CBOEBPEMEHHOe yno6GpeHue
MUHepanbHbIMM BelecTBaMu, Bnarofapss KOTOPbIM TaKxe
cbeperatoTca BCe KauecTBa copTa KynbTypbl. YTo Kacaetcs
NPOAYKTUBHOM KYCTUCTOCTM, TO 3TO NapaMeTp, XapaKTepusy-
IOWMIA PesyNnbTaTUBHOCTb MPOAYKTUBHOM TycTOThl CTeBnen,
M UMEHHO OT Hero BO MHOIOM 3aBMCUT 06beM YpOXKalHOCTH
KynbTypbl. TaK, NomyKTUBHOCTb BnuseT Ha 50 % Ha 06b-
eM ypoxas U Ha 25 % - Ha 06beMbl 3ePHUCTOCTM B KaXIOM
konoce [7]. [laHHble W3bICKAHUIA LEMOHCTPUPYIOT, YTO ypo-
auHocTb 3epHa (u/ra) v c6op cbiporo 6enka (kr/ra) Ha yno-
6peHHOM (hoHe UMenu NoBbIWeHHbIe 3HaYeHnst Ha 14,3-12,8 %
COOTBETCTBEHHO.

B npouecce o6monota, COPTUPOBKM M BbiCEBA 3E€PHO
MoLOAeTCA MeXaHWYecKoMy mnoBpexpeHuo. [oatoMmy ro-
pa3fno 3thteKTUBHee BbICEBATb COPTAa KyNbTypbl, Y KOTOPbIX
3epHa MOKpPbITbI MAKMHHOM 060N0OYKON, 3awuLaouLeil UX oT
nospexpaeHuii. Ecnu BHocuTb yno6peHna nof nocesbl, yBe-
NIMUMBAETCA MNEHYATOCTb 3epHa, BO MHOMOM 3aBMCAWAa OT
Cpefbl, B KOTOPOM KynbTypa pacTteT (COCTaB MouyBbl, NOrof-
Hble yCnoBKa 1 T. 1.). KoHeuHo, BaHHbIi napaMeTp aBngeTca
M OfIHO M3 XapaKTepUCTUK COPTOB KynbTypbl. PaccMaTtpuBas
pacTeHus, BblpalieHHble 6e3 MOoOKOPMKM, BUOMM, UTO YKa-
3aHHbI NapaMeTp paBeH oKono 9,1, uTo ropasgo HUXKe, YeM
y yao6peHHbIX KynbTyp (9,8). CornacHo nonyyeHHbIM 3Haue-
HWAM, 3TO COPT C TONCTOM NNEHKOW, KOTOPbIA HeNb3a NpuMe-
HATb B NPOM3BOACTBE NUBA, TaK KaK B NNEHKEe NpUcyTCTBYeT
Macca pasHbiX KOMMOHEHTOB, B YaCTHOCTM, OyBUIbHbIX Be-
LeCTB, yXYAWatLLMX KaUeCTBO M BKYC HaNUTKa.

Uro kacaetcs 6MONOrMueckod NPOAYKTUBHOCTM Ypo-
asl, T0 OHa BMellaeT B cefd obuiee sHaUeHMe YPOXKAUHOCTHU
M KOMMOHEHTbl CUCTEMbl ypoxas. B HaweM uccnepoBaHuu
LAHHbIM napameTp NPoLEeMOHCTPUPOBAN BbICOKMIA pesynbTaT
y noceBoB C yRoOpeHHOro yyacTka, a Takxe cBbiwe 10,7 %
06beMa ypoxas B CpaBHEHUM C NoCeBaMu C Heyno6peHHoro
yuyacTKa.

PaccMaTpuBaeMmblit HaMu copT bepkyT upgeanbHo Nogxo-
LMT NS NPUMEHEHWUS B KOPMOBbIX Liensx, a Takke B Npofo-
BO/bCTBEHHOW Ctepe.

Ina BbluncneHns adheKTUBHOCTU HEOBXOAMMO CpaBHU-
BaTb MOJTyYeHHble Pe3ynbTaTbl C TEMW PacX0faMu, KoTopble
GbinM 3aTpaveHbl 4Na nonyyeHus nopobHOro nokasatens.
KoathdnumeHT x039MCTBEHHOMO CeBooBbopoTa No NpuBefeH-
HbIM NpU3HaKaM He npe.bllwan 3HauveHua 0,5, uTo roBoput
0 CpeflHeM ypoBHe B 06LweM NpofyKLMOHHOM NpoLecce B ce-
BooboporTe.

PUCyHOK BeMOHCTpUpYeT OLEeHMBaHKeE NpoLiecca NpoayK-
TMBHOCTU C OCHOBHbIMM NMapaMeTpaMu. Bce ykasaHHble faH-

Hble MOKa3bIBaloT, UTO CaMble BbICOKME MOKa3aTenu - y pac-
TEHWI C y0,06peHHOro yyacTkKa.

KoadhdnumeHT BapuaLum uMeeT NoLoGHbIA XapaKTep Us-
MEeHEHWI Mo NoKasaTensaMm, NpeCcTaBNeHHbIM Ha PUCYHKe, 3TO
yKa3blBaeT Ha To, UTO UCCefoBaHHble NapaMeTpbl NPaKTy-
UEeCKM aHanoruyHbl, 06napaloT onpeneneHHbIMU CBA3SMM, HO

—+— besynobpenui YaofGperbli doH HosdduuneHT sapaupu V,%
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YPOMAHHOCTL,U/TA BHIXOJ 3EPHA,% YECNO 3EPEHB
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EWONOTHYECKAR
YPOMARHOCTE,L/TA

PucyHoK. YpoxaiiHoCTb 1 OL,eHKa NPOAYKLMOHHOIO NpoLecca.
Figure. Productivity and production process evaluation.

ecn1 NPOUCXOAMT NepeMeHa YCNoBUiA, OHU TaKKe TpaHctop-
MUPYIOTCA NPaKTUUECKU OJHOBPEMEHHO.

3aknoyeHue

fluMeHb OTHOCMTCS K OLHMM M3 CaMbIX YHWUKamNbHbIX
CENbCKOXO03IMCTBEHHbIX KYNbTYp, CMOCOBHBIX pacTu B Nio-
BbIX YCNOBUSX, OH OTAMYHO MOAXOAWUT ANS hOPMUPOBAHUS
ceBooGopoTa. Ecnu npoBoauTh CpaBHEHWE C MWEHULEH, TO
fiuMeHb Bonee HenpuTa3aTeneH, MeHee TpeboBaTeneH K yao0-
6peHusM. Ho, BMecTe c TeM, camble BbICOKMe 06beMbl ypoxas
BCE )Xe CO3PeBaloT MMEHHO Ha MN0LOPOLHON, NUTATENbHOM
nouse, 60raToit MUHEPanbHbIMUA 3NIEMEHTAMM, C HEUTPasbHbIM
YPOBHEM KMUCNOTHOCTM. [103TOMY KynbTypa BXOAMT B nepe-
UeHb CeNbCKOX03ACTBEHHbIX PacTeHuii, 0bnafatowmx Mupo-
BbIM 3HAUEHMEM O/ NPOL0BONbCTBEHHON BE30MacHOCTH MHO-
FUX CTPaH: MapaMeTp ypoXaliHOCTM BO BCEM MUPE COCTaBAseT
npakt1uecky 2,20 1/ra, B Halwel cTpaHe OH gaeT okono 1,5 1/ra
@XKeroJHo, a 03UMbli iuMeHb, - onee 3,2 T/ra [Tam xe].

CornacHo pesynbTaTaM AONTUX HayuHbIX UCCHELOBaHUN,
APOBOI UMEHb SIBNSETCH YHWUKANbHbIM PacTEeHWeM, Cro-
cobHbIM [aBaTb 06MNbHbIE YpoXau 3epHa Npu Hebomnblmnx
06beMax BHOCWMbIX MUHepanbHbiX yao6peHui. Bce ocHos-
Hble XapaKTEePUCTUKW KynbTypbl, PacTyliei Ha yAo6peHHbIX
yyacTKax MouBbl, BCErfa NoKasbiBawT Gonee BbICOKWE 3Ha-
UeHMsl, N0 CPABHEHWIO C TEMU NOCEBAMU, KOTOPble POCAM Ha
Heymo6peHHo/ nouBe.

lp1MeHeHWe NONHOro MUHepanbHoro ynobpeHus yeenu-
UMNo M3yyaeMble NOKa3aTeNM Ha pa3Hble BENUYUMHbI U 3Ha-
ueHus. KonnuecTtso fHeil 0T BCXO[L0B L0 KONOLWEHMS SPOBOro
AUMEHS NP1 NpUMeHeHUn yRo6peHN YBENUUMNOCH Ha 2,6 OHA
Ha yno6peHHOM hoHe Mo CpaBHEeHMI0 C BapuaHToM 6e3 yno-
BpeHuit. YpoxaiHocTb 3epHa (u/ra) n cbop cbiporo 6enka
(kr/ra) uMenu noBbllWeHHbIe 3HauYeHns Ha 14,3 1 12,8 % cooT-
BETCTBEHHO.

Ha ypnobpeHHoM cdhoHe, Mo CpaBHEHWIO C BapuaHTOM 6e3
yno6peHuit, 6binu onpeneneHbl NOBbIWEHHbIE YPOBHM MieH-
yaTocTH, 6MONOrMYECKON YPOXANHOCTH, MPOLYKTUBHON Ky-
CTMCTOCTM M uucna 3epeH B konoce Ha 7,8;10,7; 10,9 n 10,5 %
COOTBETCTBEHHO.
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Bbixof 3epHa, BbiCOTa pacTeHuii, Macca 3epHa C 04HOro
Konoca noKasanu, YTo, No CPaBHEHMWIO C HeYL0OPeHHbIM Ba-
PUAHTOM, laHHbIe NapaMeTpbl UMeNU He3HaUUTENbHOE NOBbI-
LWeHWe 3HaueHun Ha 6,5; 6,2 n 4,0 % cooTBETCTBEHHO.

KoadhthuumeHT xo3qidcTBeHHOro ceBooGopoTa no npuee-
L,eHHbIM NpKU3HaKaM He npeBblwan 3Hauenus 0,5, uto roBopuT
0 CpefHeM ypoBHe B 061eM NPoLyKLMOHHOM MpoLiecce B ce-
BooboporTe.

PaccuuTaHHble Ko3ththULLMeHTbl BapuaLymu 03HaUakT, uTo
M3yyeHHble NoKasaTenu L,0BOSIbHO 6NU3KM U B3aMMOCBSA3aHbI,
HO M NPU U3MEHSIIOLLUXCS YCOBUAX MOTYT MEHSATHCS BMOMHE
CUHXPOHHO.
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Mogenb copTa nneHvaToro oBca
LNS anlOMOKUCAbIX NOYB
CeBepo-Bocrtoka

eBponenckomn Yactu Poccuu

I. A. baranoBa, E. M. Jlucuubin

®epepanbHblit arpapHblil HayuYHbIN LEHTP
CeBepo-Bocroka umenu H. B. PygHuukoro,
r. Kupos

g.batalova@mail.ru

edaphic@mail.ru

AHHoTauug

B nonesbix ycnosuax 2015-2021 rr. 6binm oweHeHbl M npo-
aHanu3upoBaHbl KONWMYECTBEHHbIE XapaKTEpPUCTUKU pocTa
W pasBUTMS pacTeHuit oBca nneHvatoro (Avena sativa L.)
C Uenblo MogudMKaLuM Mopenu copta oBca AN YCNOBMIA
anMOKUCNBIX AepHOBO-MOA30NMCTbIX MoYB. OnbiThl NpoBe-
AeHbl Ha ABYX MOUBEHHbIX (oHax: HelTpanbHoM (pH 6,4, 6es
NOABWXHOrO anioMuHus) W anoMokucnoM (pH 3,93-4,05, ¢
copLepXXaHueM NoABIXHOro anoMuuus okono 13 mr/100 r no-
uBbl). MokasaHo sHauuTenbHoe pasHoobpasue peaKumii Kon-
NEKLMOHHOI0 U CEeNeKLMOHHOro MaTepuasoB 0BCa Ha yCnoBus
BbIpalMBaHUS NO CTENEHU Pa3BUTUS 3NIEMEHTOB CTPYKTYpbl
NPOAYKTUBHOCTM pacTeHWi, pasMepaM NUCTOBOK NoOBepXHO-
CTH U cofepXaHuio 3eneHbix (xnopodunnbl) v xentbix (Kapo-
TUHOMAbI) NUICEHTOB naroBbiX NUcTbeB. Ha anioMoKucabIX
noyBax BbifeneHbl 06pa3Lbl 0BCA NNEHYATOr0 C NOHWKEHHBIM
OTHOCHTENbHO KOHTpons (copT ApraMak) ypoBHeM genpeccum
nnowaau naroBoro NMcTa: CenekuuoHHble Homepa MU-4595
(48,6 %), N-4592 (51,0 %), 2h09 (62,5 %) u Ap. B ycnoBusx
HeMTpanbHOro NOYBEHHOro (hoHa CpPefiHee COfepXKaHue nur-
MEHTOB BO (hnaroBbiX NIMCTbAX MJIEHYATOr0 OBCA COCTaBUNO
13,54; 8,23 n 3,49 mr/r cyxoit Maccbl gna xnopotunnos a, b
U KapoTMHOMOOB COOTBETCTBEHHO. [pU M3MEHEHWH NOYBEH-
HbIX YCNOBWI 3TU CPefHWe BeNUUNHbI CHUSUAUCD [0 YPOBHS
7,74; 3,86 v 2,81 mr/r cyxoi Maccbl. B HauMeHblel cTenexu
Aenpeccus copepXaHus Xnopotunna a Ha Kucnoil nouse
KOCHYNacb TaKuUX ceneKLUoHHbIX 06pasuoB, Kak K-3752 (19,4
%), U-4815 (24,4 %), a y obpasua U-4388 oTMeueH cTuMynu-
pytowmin athdeKT - cofepaHue NUrMeHTa BbIpocno Ha 6,9 %.
WU3meHeHue copepxaHust xnopodunna b 6bN0 HaMeHbWUM
ansa obpasuos U-4592 (cHuxenne - Ha 28,9 %), U-4815 (Ha
33,9), N-3752 (Ha 35,0 %). B peaynbTate npoBegeHHoM paboTbl
BbiieneHbl reHOTUMbI NNIeHYaToro 0BCa, NpeBbiwatwue Ha 10-
15 % ypoXaiiHOCTb CTaHZaPTHbIX COPTOB NMPH BbipaliUBaHUU
B CTPeccOoBbIX NOYBEHHbIX YcnoBUsiX. Ha ocHoBe mony4eHHbIX
DaHHbIX NpefAnoXeHa MofeNb COpPTa NJIeHYaToro 0Bca Ang yc-
NOBMMN anOMOKNUCABIX NOYB.

KnioueBble cnosa:

Avena sativa L., pepHoBo-nog3onuctas nouysa, CTPyKTypa
NPOAYKTUBHOCTH, XNOPOGUAN, KAPOTUHOMAI, NNOWAAb NIUCTA,
ypoXaiHoCcTb

Model of Avena sativa L. cultivar for
aluminum acid soils of the European
North-East of Russia

G. A. Batalova, E. M. Lisitsyn

N. V. Rudnitskiy Federal Agricultural Research Centre of the North-
East,

Kirov

g.batalova@mail.ru

edaphic@mail.ru

Abstract

In the field conditions of 2015-2021, we evaluated and ana-
lysed quantitative growth and development characteristics
of oat plants (Avena sativa L.) to modify the model of oat cul-
tivar for conditions of aluminum acid sod-podzolic soils. The
experiments were carried out in two soil backgrounds: neu-
tral (pH 6.4, without mobile aluminum) and aluminum acid
(pH 3.93-4.05 with a mobile aluminum content of about 13
mg/100 g of soil). There exist significant differences in reac-
tions of the collection and breeding oat material to growing
conditions by the development of yield structure elements,
leaf surface size, and content of green (chlorophylls) and
yellow (carotenoids) pigments in flag leaves. The samples of
covered oats in aluminum acid soils with a lower (relative-
ly to the control (Argamak cultivar)) level of flag leaf area
depression were identified. They were the breeding samples
N-4595 (48.6 %), U-4592 (51.0 %), 2h09 (62.5 %) and others.
Under neutral soil conditions, the average pigment content in
flag leaves of covered oats was 13.54; 8.23 and 3.49 mg/qg dry
weight for chlorophylls a, b and carotenoids, respectively.
When soil conditions changed, these averages decreased to
a level of 7.74; 3.86 and 2.81 mg/g dry weight. The chlorophyll
a content depression in acid soil was least expressed in the
following breeding samples as k-3752 (19.4 %), U-4815 (24.4
%). The sample 1-4388 demonstrated a reverse effect - its
pigment content increased by 6.9 %. The change in chloro-
phyll b content was relatively low for the breeding samples
N-4592 (decrease by 28.9 %), N-4815 (by 33.9 %), and U-3752
(by 35.0 %). By the study results, we identified the genotypes
of covered oats that exceeded the yield of standard cultivar
by 10-15 % when grown in stress soil conditions. Based on
the obtained data, we proposed a model of the covered oat
cultivar for aluminum acid.

Keywords:

Avena sativa L., sod-podzolic soil, yield structure, chloro-
phyll, carotenoids, leaf area, yield
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BeepeHue

K Hactoswemy BpemeHn ana ycnosuit Cesepo-BocToka
HeuepHo3seMHolt 30HbI Poccuitckoit Oepepauum paspaboTaHbl
MOfe/IM COPTOB OCHOBHbIX 3€PHOBbIX KynbTyp [1-3]. AHanuau-
pyst 3T MOLENM, MOXHO OTMETUTb, YTO, BO-MepBbIX, pasHble
aBTOPbl UCMONb3YKT PasnuyHble MapameTpbl LA ONMCaHus
MO[enu copTa; BO-BTOPbIX, 3TW Mopenu paspaboTaHbl Ans
CENEKLUMOHHbIX Lieneit (onpenenuTb HanmpaeneHue Cenek-
LMOHHbIX pa3paboTok); B-TpeTbMX, OHW MpegLnarawTca L
BO30,eMblBaHWS B ONTUMAaNbHbIX NMOYBEHHO-arpoTeXHUYECKNX
ycnosusx. Mexay TeM, nousbl HeuepHosembs Poccuu otnnua-
toTcs GonblnM pasHooBpasneM, HO OCHOBHOW WX TUM - fep-
HOBO-MOQ30MUCTbIE  HWU3KOMMOLOPOLHblIE HWU3KOTyMycOBble
MOYBbI C BbICOKMM YPOBHEM KUCNIOTHOCTU U HU3KUM COLLepXa-
HWeM nuTaTenbHbIX BeLeCTB. B HeKoTopbIX pernoHax, Hanpu-
Mep, B Koctpomckoi, Kuposckoi oBnactsx v MepMckoM Kpae,
KUCble NouBbl 3aHMMatoT 6onee 70 % CenbCKoX03aMCTBEHHbIX
semenb [4].

OpHaKo MCnonb30BaThb MOLENM COpTa MOXHO ANS 4BYX OC-
HOBHbIX Lie1ell, 3HauMTeNbHO 0TAMYAWMXCA MeXay coBoit no
NPUMEHEHUI0 Ha MPaKTUKE, W, COOTBETCTBEHHO, N0 NPeabsB-
nsembiM TpeboBaHusM. [epBas Lenb - UCMONb30BaHWe faH-
HbIX MOLXOLOB [N19 BblBEAEHUS HOBbIX CTPECCOYCTOMUMBBIX
CopToB (T. €. MoNyyeHue Mnu BbiLeNeHne HOBOTO MCXOZHOI0
Matepuana). [p1 TaKoi Leny Gonbluoe 3HaYeHUe UMeeT ypo-
BEHb YCTOWUMBOCTW PacTeHWid, T. €. HEOBXOAMMO YUMTLIBATH
OTHOCHTENbHbIE YPOBHM PasBUTHUS TEX MW UHbIX NOKa3aTenei:
npennaraeMblit HOBbIA COPT AOMKEH NPEBOCXOAUTb PalioHM-
POBaHHbIM COPT-CTaHAAPT MO CTEMeHU NPOABNEeHUs NpuU3HaKa
B CTPECCOBbIX YCNOBMSIX, HE3aBUCUMO OT abCONIOTHLIX MOKa-
3aTeneit NPoAYKTMBHOCTM W YPOXXaNHOCTY.

BTopas wenb - npoussoacTBeHHas. Mpu Takom Lenu ypo-
BEHb YCTOMUMBOCTM COPTa He ByeT UMeTb PeLlaolLero 3Ha-
UeHUs, OCHOBHOE BHMMaHMWe criepyeT yoenuTb abCconioTHOM
NPOLYKTUBHOCTH (YpOXKaNHOCTH) BHE 3aBUCUMOCTM OT YPOBHA
YCTOWUMBOCTM K CcTpeccaM. [lpyrMMu CRoBaMu, HOBbIA COpPT
MOXET 3HAUUTENbHO CHU3UTb YPOBEHb NPOSIBNEHUS NpU3Ha-
Ka (T. e. UMeTb HWU3KYI0 YCTOMUMBOCTL), HO NpU 3TOM Mo abco-
NIOTHBIM NOKA3aTenaM NpoAYKTUBHOCTY B YCNIOBUSIX LEACTBMS
CTPECCOBOro (hakTopa 3HauMMo NPEBOCXOANUTL UCMOMb3YeMblil
panoHMpPOBaHHbIN COpT.

B obomx cnyyasx pns onucaHus MoLenu copta, NpuUrof-
HOMO K BblpalMBaHUIO B YCNOBMAX LEMCTBMA CTPECCOBbIX
(haKTOpOB KUCMbIX f,ePHOBO-NOA30MCTbIX NOYB, HE0HX0LMMO
NPOBELEeHNe MHOMONETHUX MONEBbIX UCCNEN0BaHHN.

XoTs MOfenu COpTOB CEbCKOXO3ANCTBEHHbIX KyMbTYp,
MOCTOSIHHO pa3pabaTbiBaeMble CeneKLMoHepaMu, Copepxar
YKa3aHWs Ha YpOBHU Pa3BUTUS CTPYKTYPHbIX 31EMEHTOB Npo-
LYKTUBHOCTM, YPOBHM PasBUTUS TakuX (PM3MONOTUYECKUX
napaMeTpoB, Kak GonesHeyCTONUYMBOCTb MW YCTOMUMBOCTb
K abuoTMyeckuMm cTpeccopaMm B MOLOGHbIX MOAensx npak-
TMUECKM He yuuTbiBaloTca. Ho MOCKonbKy y pacTeHun ecTb
TONMbKO OOMH crocob co3paBaTh MnacTMYecKue BelecTBa -
(hotocuHTes [5], M BCe CTPYKTYpHble mapaMmeTpbl pacTeHuw
onpenenaiTcs paboToit (oTocUCTeM 3eMeHblX uyacTed pac-
TEHUI, CTPYKTYPHO-(PYHKLMOHANbHBIA COCTAB MUIMEHTHOro
KOMNneKca NUCTbeB OOMKEH CTaTb OLHWM W3 MapaMeTpos,

YUMTbIBaOWMXCS B MOJENax CopToB. Monekymbl nMUrMeHToB
npeo6pasytoT 3HEPrui0 CONHEYHOM pafuaLmMu B 3anacaeMmyio
XMMUUECKYH 3Hepruto [6]. ECTb faHHble 0 BbICOKOM CTeneHu
HacneayeMocTU YPOBHA COLEPKaHUs MUTMEHTOB B NIUCTbSIX
[7]. HacnenyeMmbiit ypoBeHb coepKaHns OTOCUHTETUUECKMX
MUrMEHTOB B JIUCTbAX 3EPHOBbLIX KYNbTyp MMEET CBOK BO3-
PacTHYK M CTPYKTYPHYIO AMHAMMKY, MOBbIWASAC OT HUMXKHUX
JIMCTbEB K BEPXHUM, CTAHOBSICb MaKCUManbHbIM Y (hnaroBoro
nucta B ¢asy LBeTeHus. CopepxaHue (OTOCUHTETUUECKMX
MUTMEHTOB (XNOPOGUINOB U KapOTUHOW0B) ABNAETCH OfHUM
13 OCHOBHbIX NoKa3aTternen hoTOCMHTETUUYECKON CrOCOBHOCTH
pacTUTenbHbIX TKaHei [8]. 3ToT nokasaTenb aKTMBHO UCMONb-
3yeTcqa B WUCCNeLOoBaTeNbCKOM MPAKTUKe MpU CO3MAHWN WK
OLLeHKe YCTOMUMBOCTM PacTeHWit K abUOTUUECKUM CTpeccaM,
B uacTHocTH, 3acyxe [9]. CosmaHue HOBbIX, Bonee npomyk-
TUBHbIX COPTOB 3€PHOBbLIX KYNbTyp 4acT0 CBSA3aHO MMEHHO
C KONMYECTBEHHbIMU M3MEHEHWUSIMU MWUIMEHTHOrO COCTaBa
nuctbes [10, 11]. MoaTomy Bce Gonee akTyamnbHbIM CTAHOBUTCS
aHanu3 COfepXXaHusl XJopotunoB U KapoTUHOMAOB B pac-
TEHWAX, KOTOpPbIA NO3BONSAET MONYUUTb MHAOPMALLMIO O TOM,
3@ CUeT KaKuX CTPYKTYpHO-(YHKLMOHaNbHbIX 0coBeHHoCTeN
MUrMEHTHOTO annapaTta MOXeT NPOUCXOLUTb NOBbILEHWE Npo-
LYKTUBHOCTM 1 KauecTBa Nony4yaemMoro 3epHa.

OBec BO34enbIBAKT NPAKTUUECKU MOBCEMECTHO Ha Tep-
putopun Poccun u B BonblumHCTBE cTpaH Mupa. Muposoe
npou3BofcTBO 3epHa oBca B 2020 r. coctaBuno 25,18 MaH T
(https://www.tridge.com/ru/intelligences/oats/production),
B Poccum - 4,13 mnn 7 (20,1 % MupoBoro npouseopctsa). C yue-
TOM c6anaHCMPOBaHHOIO N0 aMMHOKMCNOTHOMY cOCTaBy benka
M BbICOKOr0 COfEPXXaHUs Macrna B 3epHe OBEeC MMEeT npeu-
MylLecTBa nepef MWeHWLEn 1 auMeHeM AN UCMoNb30oBaHNs
Ha KopM ckoty u ntuue [12]. B ®TBHY ®AHLL Cesepo-Bocro-
Ka (r. KupoB) npoBoadT uccnenoBaHus B o6nactu cenekuum
0BCa NeHYaToro v ronosepHoro. OBec nneHYaTbi Npenumy-
LEeCTBEHHO UCMOMb3YHT Ha KOPMOBbIE LENK, AN MofyyYeHus
KOPMOBOI MacChl, 0BEC rono3epHblid LienecoobpaseH B nepe-
paboTKe Ha NPOL,OBONLCTBEHHbIE LiEMW.

B cBA3M C 3TMM, OCHOBHaS LieNb HaCTOSLLEro UCCepoBa-
HMS - MOOMMMKALMA CylWecTByloUlel MOgenu copta nieH-
yatoro osca (Avena sativa L.) npu Bo3gmenbiBaHuM ero Ha
CUNBHOKMUCIbIX MOYBAX C BbICOKUM COAEpPXaHMEM WOHOB
TpexBaneHTHoro anioMuHug. HoBusHa npeanaraemoil paGoTbl
3aK/KYaeTcs, BO-NepBbiX, B BbISIBEHWW ONTUManbHbIX Na-
paMeTpoB Pa3sBUTUS 3NEMEHTOB CTPYKTYPbl NPOLYKTUBHOCTM
0BCa NPy BO3LeNblBaHUM Ha CUNbHOKMCMOI MoyBe, BO-BTO-
PbiX, BO BKOUEHUM B MOLENb COPTa AOMONHUTENbHbIX Aua-
FHOCTUYECKMX NapaMeTpoB, OLLEHMBAIOLLUX CTEMNEHb afanTuB-
HOCTM pacTeHMI K KUCTbIM MOYBaM.

MaTepMan bl U METObl

[Oanublie nonyuenbl B 2015-2021 rr. npu BbipawMBaHum
pasnuuHbIX HabopoB KOMMEKLMOHHbIX U CENEKLMOHHbIX 06-
pasuoe oBca nneHyatoro (ot 30 go 100 reHOTUNOB B pasHble
rofbl MCCNEf0BaHHs) B CPaBHEHWM CO CTAHAAPTaMKU - CopTa-
Mu KpeueT u Apramak, Ha PaneHcKol CeNnekLMOHHOW CTaH-
ummn - tdmnuane Or6HY GAHL, Cesepo-Boctoka Ha aByx ¢o-
Hax AepHOBO-NOL30NUCTbIX MOYB: OKYNbTYpeHHoM (pH 6,4, AL**
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0,96 mr/100 r nousbi) 1 antomokucnom (pH 3,93-4,05, Al*12,60-
13,49 mr/100 r nousbl). MoceB NPOBOAMAM B ONTUManbHble
arpoTexHUUecK1e CPOKM C HopMoit BbiceBa 600 BCXOXMX ce-
MsH Ha 1 M2, nnowanb gensHku - 1 M2, MOBTOPHOCTb - Tpex-
KpaTHas, arpoTexHuMKka - MpUHATas ONS 0BCa B MECTHbIX
YCNOBMAX, NPELWECTBEHHUK - 3epH06060BbIE KyNbTypbl. Ha-
GNIOAEHNS, OLLEHKM M YYeTbl OCYLLECTBEHbl B COOTBETCTBUM
C rocynapcteeHHoi MeTomukon [13]. OueHka comepxaHus
(hOTOCUHTETUYECKMX TMUIMEHTOB - Ha CMEeKTpodoToMeTpe
«UVmini-1240» nponseopctea Shimadzu Corporation (Japan)
B aLLeTOHOBbIX BbITSKKAX (naroBblX NUCTbEB MO MeTOLMKe
[14]. CratucTnueckyto 06paBoTKy BLINOAHUIAM METOLAMM AMC-
MEepPCUOHHOTO, KOPPENsSILMOHHOT0 M PErpeccMoHHOr0 aHanu-
30B C MCMONb30BaHMEM MaKeTa MPOrpaMM CTaTUCTUUECKOro
U BUOMETPUKO-TeHETMUYECKOr0 aHanu3a B PacTeHMEBOLCTBE
u cenexuuu AGROS (sepcus 2.07), nporpamm Microsoft Office
Excel 2002 n 2013 u StatSoft Statistica 10. B TekcTe oTgenb-
Hble TeHOTUMbI 0603HaUeHbl He TOMbKO MO MX Ha3BaHMIg, HO
1 N0 HOMepy KaTanora Bcepoccuilckoro MHCTUTYTa reHeTuye-
CKUX pecypcoB pacteHui (6biswmit BUP, r. CaHkT-leTepbypr),
U3 KOMMEKLMM KOTOPOro NoslyyYeHbl faHHble 06-

ee CTPYKTYpbl. P11 3TOM HWU3KME MOKa3aTeNy OQHUX 3NeMeH-
TOB KOMMEHCUPYHTCA B ONpefeNeHHoi cTeneHu 6onee MHTeH-
CUBHbIM pa3BuTeM apyrux [15].

B pasnuuHble Mo MeTeOpONOrMUecKUM YCIOBUSM TOAb
HauBonbluee BapbUPOBaHKUe OTMEUEHO AN MacChl 3epHa Me-
Tenku (CV=27,2-32,4 % Ha okynbTypeHHOM doHe 1 27,9-37,0 %
Ha aNlOMOKMCIIOM) W UMuCna 3epeH B MeTeNKe (COOTBETCTBEHHO
CV=28,8-32,3 u 26,3-32,4 %), Hanbonee cTrabunbHbIM Bbin Mo-
Kasatenb Macchbl 1 Tbic. 3epeH (CV=10,6-11,4 1 9,4-13,8 %). [ina
npumepa B Tabn. 3 NpuBefeHbl JaHHbIe 0 Pa3BUTUM NpU3Ha-
KOB «UMCMO KOMTOCKOB B METENKE», «UMCNIO 3epeH B METeNKe»
M «Macca 3epHa C MeTenKu» Yy NATU FeHOTUNOB 0BCa Ha Hell-
TpanbHOM U KUCIIOM MOYBEHHOM (hOHaX.

OfHaKo NpoBefeHHbI CTaTUCTUUECKUIA aHaNn3 AaHHbIX
MoKasaf, YTo HM OOMH W3 YKa3aHHbIX 3MeMEHTOB CTPYKTYpbl
MPOAYKTUBHOCTM He MOXeT 6biTb HanpsAMyl WUCMONb30BaH
B Lendx CeneKuuu Ha MOBbIWEHWE YPOXXAUHOCTU KYNbTypbl
B YCNOBMAX [EACTBMA 3HatMUecKMX CTPeccoB, MOCKOMb-
Ky B pasHble roapl 6biau nonyyeHbl pasnuuarowmecs no ab-
COMIOTHOM BeNMUMHE 3HaueHWs KOo3M(ULMEHTOB NapHbIX

pasLbi; B 3TOM CNlyuae yKa3aHbl HOMep KaTanora, BenMuMHLI FWAPOTEPMUECKORD KO3 BUIMEHT Tabnuua 1

HaunHatowmncs ¢ BykBbl «K», 1 HasBaHWe copTa (2015-2021 rogpi, noc. danenku, Kuposckas obnactb)

(Hanpumep, k-15174 Furlong u 7. g.). Table 1
MorofHble YCNOBUS PasHbIX NET UCCNenoBa- Hydrothermal coefficient values

HVS 3HAUUTENbHO OTAWYANUCH MO NEPUOAAM po- (2015-2021, Falenki settlement, Kirov Region)

CTa W pasBUTMA PACTEHNN, 4TO NOSBONUNO MAK- Mepvon 2015+ | 2016 . [ 2017 r.| 2018 . [ 2019 +. [ 2020 T | 2021+

CAMAnbHO y4ecTb peakumto COPTOB Ha YCNOBUA | ngceg _ gexopp 147 | 126 | 100 | 49 | 150 | 132 | 274

Beretaunv (taén. 1). BCxofbl - BbIMETbIBaHMe 113 | 069 | 625 | 15 | 213 | 181 | 087

BbiMeTbiBaHMe - co3peBaHue 1,68 1,01 0,38 114 3,22 0,77 1,57

PesynbTatbl u ux 0bcyxnenue Moces - cospesatme 139 | 086 | 176 | 165 | 191 | 126 | 121

Mpu BbipalWMBaHMM Ha anlOMOKMCIOM MOY-
BEHHOM (hOHE YPOXaliHOCTb 3epHa, NPeBbILLako-
L0 YPOXKaWHOCTb CTaHapTHOro copTa Ha 15 %,
B Pa3NMuHble MO NOTOLHbIM YCHOBUAM rofbl No-
KasblBanu pasHble KOMMEKLMUOHHbIE FEHOTUMbI.
Tak, B ycnouax 2015 r. ypoxaiiHocTb CTaHzap-
T0B Kpeuet u Apramak npeB30LLyM BCEro YeTbl-
pe 06pasua u3 48 ucnbitanHbix (IFMI 3437; AC-7,

Tabnuua 2

CpenHas ypoxaiHocTb 06pasLLoB 0Bca, NPeBOCXoAAWMX CTaHaapThl 6onee
ueM Ha 15 %, no ypoXKaiHOCTM 3epHa NpM BbIpaLLUBaHUN Ha aNIOMOKMCABIX NOYBaX
(2015-2021 rogbl, noc. danexku, Kuposckas obnactb), r/m?

Table 2

Average productivity of oats samples exceeding the standard by more
than 15 % by crop yield when grown in aluminum acid soils

(2015-2021, Falenki settlement, Kirov Region), g/m?

AHT n K‘2164 BAl 5014), B 2016 r.n3 80 Konnek- Uﬁpaaeu I'IpDMCXU)KJ:lEHVIe ypg)Kea;l::l::Tb or CTaz’p‘a a
LIMOHHbIX HOMEpPOB - COOTBETCTBEHHO 29 u 31 P P
. 55h2106 Poccusa, MockoBckas 06n. 198,7 15,5*
o6pasupl; B 2017 . - 23 1 0 13 100 nccnepoBaH-
. AcTap, Poccus, NlennHrpapckas o6n. 199,7 16,1
HbIX; B ycnoBusx 2018 r. HM 0fMH U3 UCTbITYEMbIX
Saltaret MonpoBa 192 129,0*
COpTOB CTATUCTUUECKU 3HAUMMO He mpessowen - - = 507
cranpapt. B cpegHem 3a 2015-2021 rr. npeBbI- Y cpMar? :
Werva lepMaHus 133 19,6*
WeHWe Hap, cTaHOapTHbIM copToM Kpeuet Bonee —— = 02 —
yeM Ha 15 % (no ypoxxaitHocTy 3epHa) umenn 27 Ha'ya" ‘ — Aran - o1 e
COPTOB; Haj, CTaHAapToM Apramak - 13 copTos, X;(;?(UAN 9ceus, ;C'«’f’cmo n e e
HEKOTOpbIE U3 HUX NPe/CTaBNEHbl B Tabn. 2. Ve ;ui” s s
Ha ypoxaliHocTb B pa3Hoi CTeneHu BAMSHOT : o - p 077 120‘8*
TaKue napaMmeTpbl CTPYKTYpbl MPOLYKTMBHOCTH 532;[]35 POCC”“'MwMe"CKa”ﬁ"' o7 0e
PaCTEHMIA, KaK BbICOTa PacTeHusl, AIMHa MeTen- . 5 OCCM’H OcKoBCkar o "6' 0 e
KW, MPOYKTOBasH KyCTUCTOCTb, YACIIO KOMOCKOB 10"0":3“;":“ ocena, e"g:}/zam“a“ oon. Y o
W 3epeH B MeTefKe, Macca 3epHa C METENKH, BORYN;\ - 223‘7 117'3**
Macca 1 TbiC. 3epeH; N03TOMY B CENeKLMN 0BCa gnbia ' ‘
100433-5 CLLA 274 143,7%*

Ha YpoXaWHOCTb Bonblioe 3HaueHWe uMeeT
nop6op LOHOPOB M MUCTOUHMKOB MO 3MEMEHTaM

Mpumeuanue. CTaHgapTHble copta: * - Kpeuert; ** - Aprama.
Note. Standard cultivars: * - Krechet, ** - Argamak.
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Tabnuua 3
BnusiHue Kucnoro nouBeHHOro thoHa Ha pasBUTHE 3NIEMEHTOB
CTPYKTYpbl NPOAYKTUBHOCTH 0Bca (cpenHee 3a 2018-2020 roppbi)
Table 3
Influence of acid soil background on the development of oats yield
structure elements (average for 2018-2020)

Tabnuua 4
KoadtmumnenTbl Koppensuuu (r) MeXay nnowanbio NMCTbeB 0BCa,
3ePHOBOM NPOAYKTUBHOCTBIO M KONMYECTBOM 3epeH B MeTenKe
Table 4
Correlation coefficients (r) between oats leaf area, crop
productivity, and grain number per panicle

Konockos 3epeH B MeTerke, Macca 3epHa

TeHOTHA B MeTenKe, wWr. wr. C MeTenku, r

HO KO HO KO HO KO
Kpeuer 20,3 7.8 29,4 9,1 1,00 0,33
Werva 19,3 72 32,4 1,7 1,34 0,44
Prelekst 30,0 6,1 46,8 73 1,82 0,25
Leniak 28,9 7] 441 8,4 1,57 0,27
Duffy 19,5 12,1 31,4 15,3 1,04 0,49

VcnoBHble 0603Hauenus. 3aech 1 B Tabn. 4: HO - HeiTpanbHbI NOYBEHHbIi
thoH; KO - antoMoK1Cnbli MOYBEHHBIN (hOH.

Symbols. here and in Table 4: H® - neutral soil background; KO - aluminum
acid soil background.

Koppenauuit. Hanpumep, B ycnosusx 2016 r. ypoxaiHocTb
FEeHOTUMOB OBCA Ha aNlIlOMOKMCIIOM (hOHE CTaTUCTUUECKM 3Ha-
unmo (npu p<0,05) Koppenuposana Co BCEMU U3YUEHHbIMM
MnoKasaTensaMu 3a UCKNOUEHUEM MPOAYKTUBHOM KYCTUCTOCTH
(r=0,38-0,55). B 2017 r. oTMeUeHO CYlLECTBEHHOE BAUSHMUE Ha
YPOXaMHOCTb MacChl 3epHa C MeTenKu 1 Macchl 1 ThiC. 3epeH
(r=0,42 v 0,62 cootBetcTBeHHO). B 2018 r. Ha thoHe 3patuye-
CKOro CTpecca 3HaunMMoe BAMAHME Ha YpOoXaliHoCTb 06pasLios
OBCa OKasaju BbiCOTA PacTEHMsl, UUCIIO KOJIOCKOB U 3epeH
B MeTefKe, Macca 3epHa ¢ Metenku (r=0,58-0,71), Ha oKynbTy-
PEHHOI MoYBe - UMCIO KOMOCKOB.

B 70 e BpeMsl Macca 3epHa C MeTenKu BO BCe rofbl UC-
CnefioBaHuiA Haxogunach B TECHOM CBA3M C e 03epHEeHHO-
crbto (r=0,93-0,95), uncnom konockos (r=0,70-0,92) n onuHo#n
meTenku (r=0,78-0,83). [1ns MCnonb3oBaHUs B CeNeKLmMmn Bbl-
[eneHbl UCTOUHUKM C BbICOKOM MAcCol 3epHa C MeTenku -
K-15174 Furlong (0,46 r), k-15333 KCW 542/05 (0,53 r), k-15280
55h2106 (0,54 r), k-15281120h2106 (0,61r), npu 0,43 rn 0,451
y cTtaHpapta Kpeuer cooTBeTcTBEHHO. CTAaTMCTUUECKM 3Ha-
uMMas NONOXMUTENbHAA CBSA3b OTMEUYEHA MEXMY KONMUYECTBOM
3epeH B MeTeNlKe W uucioM Konockos B Helt (r=0,89-0,91),
KONMWYeCTBOM 3epeH B MeTenke 4 ee anuHon (r=0,82-0,87).
Nyywnmn no paHHOMy npusHaky (KonMuecTeo sepeH B Me-
TerKe) B CTPECCOBbIX YCNOBMAX pocTa Bbinu reHoTUnbl K-15213
Akos (14,3 wr.), k-2987 IFMI 3150 (15,7 wr.), k-15280 55h2106
(15,9 wr.), k-15281 120n2106 (17,1 wr.), k-15279 50h2035
(19,3 wr.).

Kak u3BecTHo, 61uonormueckas 1 xo3sicTBeHHas ypoxain-
HOCTb 3EpHOBbLIX KYNbTYp ONPenensietcs MHTEHCUBHOCTHIO
(hOTOCMHTETUUECKOM [OeaTeNbHOCTM JIUCTOBOMO  anmnapata
pacteHuit. Ha 3ToT napameTp OKa3blBaloT BAWSHME pasMep
nucTbes (MHAEKC NUcToBOM nosepxHocTu = Leaf area index
(LAI)), NpomonxuTenbHoCTb UX aKTUBHOMO (YHKLMOHMpPOBA-
HUS W cofiepXKaHue POTOCMHTETUUYECKUX NUrMeHToB. [epBble
[,Ba NOKa3aTens 4acTo MCMOMb3YHTCH B HayuHbIX U Cenek-
LIMOHHbIX MCCEf0BaHUAX, MOCKONbKY TECHO KOpPenupytoT
C 3ePHOBOI NPOAYKTUBHOCTbIO [16, 17].

MonoxutenbHoe BAUsHME Ha (OPMUPOBaHWE 3ePHOBOA
NPOAYKTUBHOCTM (Macchl 3epHa) WM 03epPHEHHOCTU MeTeNKu
(KonuuecTBa 3epeH B MeTeNike) OKasana niowanb NUCTbes

MpopyKTMBHOCTb 3epeH
Mnowanb ®oH B MeTerlKe,
METENKM | pacTeHus .
. HO 0,59* 0,59* 0,43
®naroBblit IMCT
Kd 0,75* 0,72* 0,76*
Mopdnarosbii AucT HO 052 059 059
" Ko om* | 06yt | o7
HO 0,40 0,37 0,59*
Juctbsa rnaeHoro crebns
K® 0,67 0,63* 0,70*

MpuMeyanme. * - Koppenauum CTaTUCTMUeCKn 3HaunMbl npu p<0,05.
Note. * - correlations are statistically significant at p < 0.05.

Kak B 61aronpuaTHbIX NOYBEHHbIX YCNOBMAX, TaK U Ha (hoHe
afadmyeckoro crpecca (Tabn. 4).

MccnenoBaHWa noKasanu HeraTUBHOE BMAHME 3paciu-
YecKoro ctpecca Ha hOpMUpOBaHME NNOWALN OTAENbHbIX
NIUCTbEB M CyMMapHOW nnouiagu nuctbes crebna osca. Ha
anMOoKMCIbIX NOYBaX BbigeneHbl 06pasLbl 0BCa NieHYaTo-
0 C MOHWXEHHbIM OTHOCUTENbHO KOHTpona (copt Apramak)
YPOBHEM fienpeccuu nnowaau (raroBoro nMcTa: CeNeKLUoH-
Hble Homepa U-4595 (48,6 %), N-4592 (51,0 %), 2h09 (62,5 %)
u ap. MpeBbicMnK CTaH@apT Mo NOWa[M naroBoro fncTa
TONbKO CenekuuoHHble o6pasubl M-4595, 2h09, U-4553,
N-4592 v copt Kpeuet, MMetowmit NOHMXKEHHbIe NOKa3aTenu
nenpeccuu dnarosoro (58,5 %) u nogdnarosoro (53,9 %) nu-
CTbeB, CyMMapHoit nnowaau nuctbes (50,4 %). AHanornuHbie
unu 6nmM3KMe K HUM NoKasaTenu MMen nepcrnekTUBHbIN o6pa-
ey, N-4595. BennunHa nnowapu nofnaroBoro nucra y ce-
nekuuoHHoro o6pasua M-4595 (8,96 cm?) Gbina Bbille YpoOBHS
pa3BUTMS MpU3HaKa y copTa-CcTaHpgapTa Apramak Ha coHe
afatnueckoro crpecca Ha 2,82 cM’ Bbicokue noKasatenu
Bbinn y obpasua M-4584, KoTopblit npeB3olwen CTaHAapT no
CYMMapHO# nnoulaan nMcTbes rnasHoro creéng B 6naronpu-
ATHBIX M CTPECCOBBIX YCOBUSIX.

JIdekTMBHOCTb paboTbl hOTOCHHTETUYECKOrO annapaTa
3aBUCUT OT CTEMEHW PasBUTUS MUIMEHTHOrO KOMMneKca fu-
CTbeB M aCCUMUNSALMOHHOM NOBEPXHOCTU pacTeHus, 0Co6eHHOo
nocne dasbl BbiMeTbiBaHKa [18, 19]. K HacToqeMy BpeMeHm He
yL,anoch noKasaTb YETKOW CBA3M MeX[y BENUNHON ypoxail-
HOCTW 3epHa U CTeneHbio PasBUTUS MUIMEHTHOIO KOMMJeKca
nucTbeB. B To e BpeMs ecTb yKasaHus Ha Heob6xoguMocTb
yueta napaMeTpoB, (M3MONOrMUYECKN CBA3AHHBIX C MPOAYK-
LLMOHHBIM MpoLeccoM (nnouladb NUCTbeB, CofepXaHue Xmo-
potunna, NpoLoMKUTENbHOCTb KM3HW NUCTbEB W T. [.) Npu
CeNeKLMN BbICOKOYPOXXANHBIX TEHOTUMNOB 3ePHOBbIX Kylb-
Typ [20, 21]. B oTmenbHbix paBoTax yKasbiBaeTcsi Ha 3Hauu-
MYH0 CBSI3b MEX[Y COAEPXXaHWeM NMUIMEHTOB B NIUCTbSX OBCA
1 KOPMOBOW NPOAYKTUBHOCTbIO KYNbTYpbl [22].

Han6onblmin Bknag, B hopMMpoBaHue ypoXKas 3epHOBbIX
BHOCAT [1Ba BepXHUX nucTa [23], nostoMy ccnepnoBaTeny Bbi-
BUpaloT MHOEKCH NNoWaAM 3TUX NUCTbeB (KoTopble aKTUBHO
(hYHKLMOHMPOBANM B NEPUOf, 3arofIHEHMs) B KauecTBe KpuTe-
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pus NS OLEHKW MPON3BOAMUTENbHOCTM pacTeHuit [24]. Bknag,
(hnaroBoro NMCTa B eXefHEeBHY (HOTOCMHTETUUECKYH Mpo-
[YKTMBHOCTb PACTE@HWN 3ePHOBbIX KYNbTYP, B YaCTHOCTY Mie-
Huubl, oueHnsaetcs B 50-60 % [25], a ero yaanexve npusogut
K notepe 18-30 % ypoxas 3epHa [26]. BaxHocTb narosoro
nucTa B CO3[aHMM YpoXxas 3epHa o6bACHSETCA ero pacno-
NOXEHWEM M caMblM MOJIOfAbIM BO3PacTOM W3 BCEW NUCTOBOW
Macchl pactenus [27].

PesynbTatbl, NonyyeHHble B XOfe BbiMONHEHUS paboTb,
MoKasanW, uTo COfepXaHuWe XNopodunna a Bo (narosbix
NUCTbAX APOBOr0 0BCAa MOXeT KoneBaTbcsd B [OBOMbHO WK-
POKWX npefenax: KoahgUUMEHT Bapuauun Ons HeuTpanb-
HOro noyseHHoro oHa - ot 6,5 (2015) po 23,0 % (2017), mng
kucnoro - ot 9,0 (2019) no 23,3 % (2017). HanBonee BbiCcOKMM
KO3(MULMEHT [Oenpeccuu COfepXaHus MurMeHTa npu Bo3-
[e/ACTBUM CTPECCOBOro NOYBEHHOIO (haKTopa (MOHOB anloMu-
Huq) otmeueH B 2015 r. (60 %), Haubonee Huskui - B 2017 r.
(16,4 %). Takum 06pasoM, aBCoONIOTHbIE BENUUMHBI COLEPXKaHUA
MUrMeHTa BO (aroBbiX JIMCTbAX 3HAUNTENbHO BapbUPOBaM B
3aBMCUMOCTM OT M3yuaeMblx aKTopos.

PesynbTaTbl OLEHKM COEPXKaHus MUrMeHTOB BO cnaro-
BbIX NIMCTbAX Ha npuMepe 10 06pasLoB 0BCa, BbIPaLLMBAEMbIX
Ha kucrom (pH 3,8, conepxanue antoMuuuns - 0o 13,5 mr/100 r
nousbl) 1 HedTpanbHoM (pH 6,0, 6es NoLBUXKHOTO anioMUHKUA)
NoyuBeHHbIX oHax PaneHcKon CeNeKLMOHHON CTaHLUM, NpK-
BefeHbl B Tabn. 5.

Kak cnepyet 13 faHHbIX Tabn. 5, 06pasubl 3HauUMMo 0TNIn-
yanuch Jpyr oT Apyra no CoAepXKaHuio 0TAENbHbIX 3N1EMEHTOB

Tabnuua 5
CopepxaHue NUrMeHTOB BO (haroBbiX NUCTbSX CENEKLMOHHBIX TUHMIA 0BCA Ha
pasHbIX NouBeHHbIX thoHax (Mr/r cyxoi Macchl). CpegHee 3a 2016-2021 rogpl
Table 5
Content of pigments in flag leaves of oats breeding lines grown in different
soil backgrounds (mg/g dry weight). Average for 2016-2021

MUTMEHTHOrO KOMMJIeKca XM0ponnacToB (naroBbiX JIUCTLEB
Ha 060X NOUBEHHbIX (hoHaX. B ycnoBuax HerTpanbHoro noy-
BEHHOr0 )OHa CpefHee CofepXaHue NUIMEHTOB BO (haroBbix
NIUCTbAX NNeHYaToro osca coctasmno 13,54; 8,23 u 3,49 mr/r
CYXOil Macchl LNs XNOPOMUNNOB a, b U KapoTUHOMULOB COOT-
BETCTBEHHO. [Py M3MEHEeHWUM NOUBEHHbIX YCNOBMIA 3TH cpef -
HWE BENNUMHBI CHU3MAUCL [0 ypoBHA 7,74; 3,86 u 2,81 mr/r
CYXOii Macchbl. 3TU BENMUMHbI COrNAcyoTCA C LaHHbIMU ApYrux
aBTopoB (Hanpumep, [28]). Takum 06pa3soM, cpefHUit ypoBEHb
Lenpeccuu coctaBun gns xnopodunna a - 42,8 %; pns xno-
pocdmnna b - 53,1 %; pns kapotuHonpos - 19,5 %. Mpu 3tom,
MHTEPECHO OTMETUTb, YTO NMPU TAaKOM CPeLHEM YPOBHE CHUXeE-
HWG coflepXXaHna xnopodunna a, ata genpeccus B Gonbluei
CTEMeHu XapaKTepHa AN CBETOCOBMPAlOWMX KOMMIEKCOB
(cHWKeHMe BenuumnHbl - Ha 52,7 %), ueM AN peaKLMOHHbIX
LeHTpoB (CHWxeHue - Ha 17,0 %).

OpHako cpefHMe MoKasaTenu MOXHO MCMOib30BaThb Aid
CPaBHMUTENbHOTO aHanu3a BAWSHWA CTPecca Ha MUrMeHTHble
KOMM/EKCbl pasHblX 3epHOBbLIX KynbTyp. [N cenekuMoHHOM
paboTbl ropasfo BaxHee BbILENWUTL Te 06pasubl, KOTOpble
3HAUMTENbHO OTNINYAIOTCA OT CPELHMX NoKasaTeneil AN Bceu
BbIGOPKKM. B TakoM cnyuae MOXKHO OTMETUTb, UTO B HaUMeHb-
et cTemeHM [Oenpeccuss CoaepkaHua xnopodunna a Ha
KMCNO MouBe KOCHYNaCb TaKWX CeNeKLMOHHbIX 06pasLios,
Kak K-3752 (19,4 %), N-4815 (24,4 %), a y obpasua U-4388
OTMEUeH CTUMYNUPYIOWMIA 3(dEKT - cofepaHue NUrMeHTa
BbIpocno Ha 6,9 %.

N3MeHeHWe copepxaHua xnopotunna b 6bin0 HauMeHb-
wuM ans o6pasuos N-4592 (cHuxeHne - Ha 28,9 %),
N-4815 (Ha 33,9 %), U-3752 (Ha 35,0 %); a ana obpasua
N-4388 n no paHHOMy napaMeTpy He 0TMEUEHO CTaTh-
CTMYECKM 3HAUMMOI Jenpeccum.

Mcxops M3 nomyyeHHbIX pesynbTaToB, MOXHO
NPemnoXuTb 09 AanbHedlwei yrny6neHHol cenek-

06 KapotuHo- LI,VIOHHOH paﬁOTbI nepeyucrieHHble B npenbigywmnx
paseu, Xna Xn b Xna/xnb Xn / kap
MAbI absauax 06pa3LLbI, KaK umerluue B ycrnoBuax antomo-

HeliTpanbHblit NOUBeHHbIA (hoH KMCNoro apadguueckoro oHa HauGonee ycTonumBbie
2h120 16,61:0,48 | 119:0,64 | 3,80:005 | 149:004 7,30:0,23 MUrMEHTHbIE KOMMJIEKCHI.
378h08 | 13,69+055 | 796:0,38 | 3,62:000 | 172:002 | 596009
397h07 | 12142041 | 698:032 | 341005 | 174002 | 559:014 3aKknioyeHme
325h12 | 14,46:032 | 996:030 | 331:006 | 145:002 | 738:013
256h12 | 16,34+0,46 | 1051:054 | 3,85:002 | 157:004 | 7,00:031 YumTbiBas BCe BbILIEUNOXKEHHOE, MOAENb COPTa
NU-4592 | 1277:067 | 7,062043 | 3,44:020 | 177:004 | 582:006 | #POBOr0 0BCa MPEAnaraeTca NOMOMHUTL NAHHbIMU
N-4388 | 936:047 | 484+026 | 303:009 | 194003 | 4,68:009 | O MMOWANA MNCTbEB U CONEPXAHNM B HUX MUTMEHTOB,
N-4815 1215:067 | 676:066 | 3405008 | 183:007 | 555:031 W LAS YCNOBWW antoMOKMCNbIX LEePHOBO-MOL30MUCTbIX
k3752 | 1060:219 | 667138 | 257:053 | 159:001 | 671:005 | NOYB OHa Oymer BbimApeTb crefylouwmm 06pasom
W-4808 | 1577:054 | 1018:031 | a75:011 | 155:002 | 693:070 | (Ta6n.6).

ANYOMOKACTbI! MOYBERHBI (OH Mo aHaNoOrMuHOM CXeMe MOXHO pacCuuTaTb Wc-
2120 675:049 | 3272025 | 284:011 | 207:007 | 351015 noNb3oBaHHbIe HaMK MapaMeTpbl Mopenei copta Lng
378h08 | 9.48:031 | 461021 | 330:009 | 207:006 | 428:012 | APYTVX 3BPHOBBIX KynbTyp, KOTOPbIE B YCTIOBUAX aito-
39707 | 667:043 | 326:026 | 2,48:012 | 205:007 | 398:000 | MOKMCMbIX [IEPHOBO-MOASONMCTLIX NouB GymyT obe-
325h12 | 7,99:038 | 407:023 | 287:013 | 197:006 | 4,20:009 | CME4MBATD MONyHEHUE ypOXas sepHa Ha ypoBHE, rpe-
256h12 | 7762063 | 379:033 | 304:01 | 205:005 | 378:009 | BPILUGIOWEMYPOBEHb CTAHAAPTHOMO PanoHMPOBAHHOTO
W-4592 | 987:055 | 515:034 | 334:01 | 192:002 | 447:002 | COPTaHall-15%.
N-4388 | 1001:023 | 530:017 | 331006 | 1,89+005 | 4,62+008
N-4815 918026 | 447:012 33101 | 2052001 | 412¢005 ABTopbl 3a8BNAKOT 06 OTCYTCTBUM KOHGIMKTE UH-
k-3752 8,54:022 | 433:017 | 282:006 | 198:004 | 456:008 | TEPECOB.
M-4808 | 407:000 | 203:009 | 196:004 | 202:008 | 3,12:0,06
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[leiicTBUE NOMETHONUIHUHOBOIO
KOMMNOCTa Ha NPOAYKTUBHOCTD
arpoueHo3oB Pecnybnuku Komu

0. B. bpoBapoga, H. T. Yeborapes, E. A. becconuupiHa

WHcTuTyT arpobuotexHonorui GULL Komu HLL YpO PAH,
r. CbIKTbIBKap

olbrov@mail.ru

AHHoTauus

Hayuuble coTpygHuku UHcTutyTa arpobuotexHonoruit OULL
Komu HL, YpO PAH nposenu B Pecnybnuke Komu akcnepu-
MeHTanbHoe MccnepfoBaHWe MHOFONETHUX TPaB, BbICESHHBIX
Ha MouYBe, YKPbITOi KOMNIEKCOM W3 OBCSIHO-TOPOXOBOr0 Ha-
6opa u yno6peHHoi pasHbIMKM 06beMaMu NOMETHONUTHUHOBO-
ro komnocra (50, 100, 200, 1000 t/ra). Cpeau Tpae BbiGpaHbI:
NIMCOXBOCT NYroBOi, MATHUK NYroBoW, TUMOdeeBKa M exa
cbopHas. Kak nokasanu utoru onbita, MOBbICUTb YPOBEHb
YPOXKaiHOCTH AaHHbIX TPaB BO3MOXXHO NPH YCOBUU BHECEHUS
MaKcuManbHbix 06beMoB yaobpeHus ¢ po6asneHnem Topcho-
noMeTHOro Komnocra. PekoMenpyeMas go3a nocnepHero yao-
6penns moxert pasHaTbes 200 T/ra. Uccneposanue nposoau-
NOCb Ha NPOTSXKEHUM BOCbMM NET, U pe3ynbTaThl YypoXKaiHoCTH
NOKa3au, uTo BONHE BO3MOXHO cobupatb no 291,11 251 u/ra
ceHa c ynobpeHHoit nouBbl. B oTnMune ot perynspHo yRobps-
€MOro Y4acTKa, ¢ Heypo6peHHOro cobupany HaMHOro MeHblue
ypoxas - 132 n 91,9 u/ra cena. Uto Kacaetcs KauecTsa ypo-
)asl, TO OHO COOTBETCTBYEeT BCEM YCTAHOBNEHHbIM CTaHpap-
TaM. Kak npogeMoHCTpMpoBany UToru uccnepgoBaHus, UMEHHO
BHOCMMbI/ B 60nbliOM 06beMe NOMETHONUTHMHOBbIA KOMMOCT
o6oraTun nousy noABWXHbIM docthopoM - okono 1735 mr/kr,
a TaKke Kanuem - Ha 301,8 mr/kr. 06w mit 06beM rymyca B yao-
GpeHHoil nouse noBbicuncs Ha 3,55 %.

KnioueBble cnosa:

[ONOMUTOBaS MyKa, NUTHUH, MOMETHONUTHUHOBbLIA KOMMOCT,
TOpth, NOMET, YPOXaifHOCTb, MOYBA, KUCNIOTHOCTb, MHOTONETHUE
TpaBbl

BeepeHue

B HacTosiwee BpeMsi HabnofaeTcs CHUXKEHME NPOU3BOL-
CTBa MMHepanbHbiX ynobpeHuit M Haeosa. MoaTomy HeTpa-
OMUMOHHBIM BUAAM YA06PEHWN NpUHAZNEXUT BaXKHas pofb,
MOCKOMbKY OHM MOBbIWAT YPOXKANHOCTb KyNbTyp CENbCKOro
xo3qicTea [1, 2]. K HeTpafmMumMoHHbIM BuaaMm yao6peHuit 0THO-
CUTCS IUTHUH, KOTOPbIA NONYYalT B rMApONMU3HOM NPOMbIL-
neHHocTn Poccuu B KadvecTBe 0TX0L0B Gonee 4 MfH T B rog,
B nnaHax ero yBenuuenue B 2,5-3,0 pa3a. CXoacTBO NUrHMHa
C OpraHMyYeckuM BeL,ecTBOM MOYBbI MO3BOMSET €ro UCMOSb-
30BaTb B arponpoMbllwneHHoM Komnnekce (nanee - AlK) kak

The effect of manure-lignin compost
on the productivity of agrocenoses in
the Komi Republic

0. V. Brovarova, N. T. Chebotarey, E. A. Bessolitsina

Institute of Agrobiotechnologies, Komi Science Centre of the Ural
Branch of the Russian Academy of Sciences, Syktyvkar

olbrov@mail.ru

Abstract

The effect of various doses (50, 100, 200 and 1000 t/ha)
of manure-lignin compost on the productivity of peren-
nial grasses (Poa pratensis L., Dactylis glomerata L., Al-
opecurus pratensis L., Phleum pratense L.), sown under
the cover of pea-oat mixture, was experimentally studied
in the Komi Republic. According to the study results, ma-
nure-lignin compost in high dose, as well as peat-manure
compost at a dose of 200 t/ha, allows for the highest hay
yield. The gross hay harvest for eight years in both cases
of fertilizing amounted to 291.1 and 251 c/ha, correspond-
ingly, which is by 132 and 91.9 c/ha higher than the harvest
without fertilizers (159.1 c¢/ha). The quality of hay met the
requirements of zootechnical science. Finally, we found out
that manure-lignin complex at high dose largely increased
the content of mobhile phosphorus and potassium forms by
1735 and 301.8 mg/kg, relatively, and the humus content by
3.55 % in soil at the experimental site.

Keywords:

dolomitic meal, lignin, manure-lignin compost, peat, manure,
yield, soil, acidity, perennial grasses

COCTaBHYH YacTb KOMMOCTOB. Kak M3BECTHO, NOf06HbIE Y-
BpeHus LOCTAaTOYHO XOpOLWO cnocobHbI 06oraw,aTb NOUBY Kak
OpraHMYyeckuMmu, Tak M MUHepanbHbIMM KOMMOHeHTamu. Ha
CErofHsWHNA [eHb B CENbCKOM X03AWUCTBE YXKe MPUMEHSIHOT
MHOTWe BUAbI YN06peHni, B TOM uucne U cocTosimMe U3 pas-
HbIX 3NEMEHTOB: Topta, OMUMoK, MOMETa NTUL, MUHEPanbHbIX
KOMMOHEHTOB, CTUMYNATOPOB pocTa M T. . KpoMe Toro, B cenb-
CKOM X035IMCTBE TaKXe UCMOMNb3YeTCsl U CMEChb NS YAEPXKH-
BaHWS Baru, KOToOpasi COCTOUT W3 OTXOAO0B [PEeBECHOH Mmpo-
MBILWNEHHOCTM U TMAPONKU3HOM0 NUTHWHA, a Takke obnapaet
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NUTaTeNbHbIMA CBOMCTBAMM, UTO 0UEHb BAXHO [N BbIPaLLM-
BaHUS CENIbCKOXO3AUCTBEHHBIX KYNbTYp B TEMAWYHBIX YCNO-
BusX [4, 5]. EAMHCTBEHHOE, NoYeMy Hemnb3si B BONbLIOM Konu-
UecTBe NPUMEHATb TMOPONU3HBIA NIUTHUH B BULE OPraHUKM
019 yno6peHui, 3To HU3Kue 3HaueHuns ero pH=19-4,7 [6, 7],
06ycnoBneHHble TEXHONOrMYECKUMU NpueMamm nepepaboTku
LpeBecuHbl. TakxXe TMAPONU3HbINA JIUTHAH COLEPXUT B CBOEM
COCTaBe BeLWeCTBa (heHONbHOW MPUPOLbl U OCTATKU CEpHO
KUCINOTbI, KOTOPble MOXHO HeWTpanuaoBaTb [o6aBneHueM
M3BECTKOBbIX MaTepManoB, Y4To NPOBOLUTCS NyTEM NMpUMEHe-
HUS PasnWuHbIX NOAXOLO0B, B TOM UMCIE W MepeMellMBaHue
B KOMMOCTHOM SIME C TaKUMMK KOMMOHEHTaMK, KaK NoMeT, Conu
thocdopa 1 Kanus. ToNbKo nocne AaHHOM NPOLemypbl IUTHUH
L,0MyCKaeTCs NPUMEHSTb B KaUeCcTBe 0praHMyeckoro yaobpe-
HWS N9 PasHbIX CENbCKOX03SMCTBEHHbIX KYnbTyp [8, 9.

Llenb uccnepnoBaHuid - yCTaHOBNEHWE 3aBUCUMOCTM Ypo-
)XaWHOCTW O,epHOBO-MOMA30/IUCTON NOYBbI OT MPUMEHEHMS M0~
METHONMUIHUHOBOIO KOMMOCTA.

Matepuan u MeTogbl

HayuHble uccnenoBaHWs Ha MoyBax OMbITHOMO YyyacT-
Ka WHctuTyTa arpo6uotexHonoruit GUL, Kommn HLL YpO PAH
Pecny6nuku KoMu npoBogunu B COOTBETCTBUM C METOMKOM
b. A. Jlocnexosa [10]. o 3aknamku onbiTa s NOYBbI OMbIT-
HOr0 yyacTKa XapaKTepeH HWU3KWI YpoBeHb NOLOPOAMS CO
cnefylwWwmMU  PU3MKO-XMMUUYECKUMU  NOKa3aTeNnsiMu:  Co-
[epxaHue noaswxHoro goctopa - 97,0 Mr/kr, 06MeHHO-
ro Kanus - 94,5 mr/kr, rymyca - 2,42 %;

neHne B MydenbHOM Neum; Cbipylo KNeTuyaTky — npu NoMoLLm
OTOENeHNs KOMMOHEHTOB, PacTBOPUMbIX B LWENOYHON cpefe,
W BbigeneHns o6beMa 0cafika, KOTOpbI MOXHO pacL,eHMBaTh
B KauecTBe KNeTyaTKu; Kanuil u3Mepsanu nocpepcrTsoM nna-
MeHHOro )oTOMeTpa Ha pacTUTENbHOM Cbipbe NOCNe TOro, Kak
MPOBENU NPOLLeLYpPY CYXOro 030/1EHNS; HUTPATHBIA a30T - 1o-
HOCENEKTUBHBIM CMOCOGOM; KanblLiuit - TPUNOHOMETPUUECKY;
KopMoBble enuHuLbl, B3B, cbipoii MpoTenH - pacuyeTHbIM Me-
TOLOM.

B xope uccnenoBaHus BbISCHUNOCH, UTO B COCTaB TEXHU-
UEeCKOro IMrHMHa BXOQMT Hebonbluoe KONMYecTBO a3oTa 1 30-
NbHbIX 31eMeHToB (puc. 11 2), a Takxe L9 Hero xapakTepHa
BbICOKAasi KWUCMOTHOCTb, 3T0 SBMIOCH MPENSTCTBUEM ANS €ro
NPUMEHeHUs B KauecTBe yHo06peHus.

OfHaKo CXOMACTBO JIUTHWUHA C HErMIpONM3YeMon YacTbio
FYMUHOBOM KUCMNOTbI NO3BONSET UCMOMb30BaTh €10 KaK UCTOY-
HWK NPOryMyCOBbIX BelWeCTB. YHUKanbHble CBOWCTBA UrHUHA
MOCAY)XWIM OCHOBOM AN1S WUCCNEAO0BaHUS OTHOCUTENBHO €ro
UCMOoNb30BaHNA B KauecTBe ynobpeHus.

Kak paHee Mbl OTMETWNM, NUTHWUH HeUTpanuayetcs no-
CpencTBOM 06paboTKM [oNoMUTOBOM MyKoW. [Mocne npose-
[eHUs npoLenypbl GU3MUYECKMe CBOICTBA MPaKTUUECKU He
OT/IMYAKOTCA OT TeX MoKasaTene, Kotopbie Bbinu y Hero fo
06pabotku. Ecnu roBoputb 06 arpoXMMUUECKUX XapaKTepu-
CTWKaX, To 06beMbl a30Ta, Kanus 1 tochopa yBenMuuBatoTCs
B TEUYEHME HECKONTbKWX Heflenb nocne oKoH4aHus 06paboTkuy,
a ypoBeHb KUCMOTHOCTM 3HAUUTENbHO YMEHbLIAETCa - Mpak-
THuecku B 6,9 pas (puc. 3).

&

&
N 53

&

70 29
pHKCL=4,79; rMOPONUTUYECKAs  KWUCNOT- -
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B HayuHoit paboTe ucnonb3oBanu cne- 50
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PucyHok. 1. Arpoxummuueckue cBoicTBa yno6peHui, B % K a6COMOTHO Cyxoil Macce.
Figure 1. Agrochemical properties of fertilizers, in % of absolutely dry weight.

16000

CYMMY MOrnoLWeHHbIX OCHOBaHWiA - MeTo-

14000

nom Kannexa; o6wwmit a30T - C NOMOLLbIO

12000

cnekTpogotoMetpa GENESYS 150 npwm

10000

LJIMHe BONMHbl 655 HM; MaccoByl [0

8000

OpraHWMYeckoro yrmepoga M rymyca mno-

6000

uBbl No MeTopy TiOpUHa B MOAMGMKALMUM

MI/KT K abc. cyxoif Macce

4000

NB ®UL, Komu HLL YpO PAH [11], ucnonbays

cnekTpodhotomeTp GENESYS 150. 2000
B pactenusax onpegensnu 6uMoXuUMU- &

5
N
NS

AR N >
N
S S w® >

Jluraun

0
yeckue napametpbl. O6bembl 0bwero aso-
Ta U tocdopa BblUMCNANM NOCPELCTBOM
npuMMeHeH1s Noaxofa (PoTOKONOPOMETpU-
K; CbIpylo 301y - MPUMEHAS CyXoe 030-

Jluraun + 1070MHTOBAs
Myka

Ynobpenne

[EN - NO3 BN - NH4 DK20 no Kupcasosy 0 P205 1o Kupcarosy |

PucyHoK 2. Arpoxummueckue CBOMCTBa y06pPeHuiA, B Mr/Kr K aBCONKOTHO CyXoM Macce.
Figure 2. Agrochemical properties of fertilizers, in mg/kg of absolutely dry weight.
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MOMETHOMMIHMHOBLIN KoMnnekc (manee -
MAK) oTnuuaetcs oT TOpthOHABO3HOMO KOMMO-
cra (manee - THK) noBblWweHHbIM CogepKaHnem
MUHEpanbHbIX 3NeMeHToB (Kanus u (boccpopa),
MOJSTHbIM OTCYTCTBMEM CEMSIH COPHSIKOB.

Pesynbtatbl U Ux 06cyxpeHue

WccnepoBaHMg B mondx MoKasanu, uTo
BO30EeNACTBME Ha arpoXMMMYecKue CBOICTBA
MOYBbl MPU BHECEHUM MOMETHONUIHUHOBOMO
KoMmnnekca B 6onee BbICOKUX [,03aX NPUBOAUT
K yBenuuenuio Kanus ¢ 48,3 no 350,1 mr/kr,
thoctopa - ¢ 56,2 o 1791,2 mr/kr (puc. 4); ry-
Myca - ¢ 2,77 po 6,32 % (puc. 5). 3To 03Hauaer,
yTO MUCCnepyeMoe yoobpeHne MOXKET BbICTyNaTb
KaK perynarop BaXHemwWux CBOWUCTB MOYBbI.

K CHUXXEHMWI0 BCEX BUO,0B KUCIOTHOCTM MO-
uBbl npueeno BHeceHue [1JIK BmMecTe ¢ usBect-
KOBaHWeM MouBbl (puc. 6).

HeliTpanusoBaTb KMCNOTHOCTb MOYBbI yAa-
nocb MOCPELCTBOM BHECEHWs [0JIOMUTOBOM
Myku v MJIK, uto No3BoNMnO CHU3MTL KUCNOT-
HOCTb [10 HOpMaTUBHOrO 3HauyeHus (puc. 7).

TakuM 06pa3oM, UTOTM UCCNefoBaHMa Mno-
Ka3blBaKT, UTO COCTAB MOYBbI NOC/E BHECEHUS
yLoBpeHuit cTan HaMHOro NuTaTeNbHee, 06be-
Mbl FyMyca, a30Ta, hoccthopa U Kanug nosbiCu-
NIMCb B HECKONbKO Pas, uTo ABASETCH [,0BObHO
MO3UTUBHLIM MOMEHTOM. Mcnonb3oBaHue BbiCO-
Kot mo3bl [M/IK npuBeno K yBenuueHu1io Becosoi
BNAXXHOCTM OTHOCUTENBbHO KOHTPOJbHOIO Bapu-
aHTa (puc. 8).

Urto KacaeTcs 06beMHOI BNaXKHOCTK, TO OHa
Bbina HUXe ONMTUManbHOM NpK Hambonee BbICO-
Koi po3e MIK.

B 3aBucumoct ot posbl MMJIK Habniopa-
nocb yBenuueHue obLeit NoposHOCTM NoYBbI Ha
2,6-15,4 %. Bapnanty /1K 1000 T/ra cBOMCTBEH-
Ha Haubonblwaga obwas noposHocTb (64,98 %),
MPeBbIlAoWas KOHTPO/bHbIA BapuaHT  Ha
15,36 %.

Takxe noebiwenne o3 NJIK cnocoberBo-
BaNo YBENWYEHUK MOPO3HOCTU aspauuu. Tak,
npu HauGonee Bbicokoit pose MJIK cocraeuna
3117 %, uTo BbIWe KOHTPONbHOIO BapuaHTa Ha
6,7 %.

Mop BAUSIHMEM MOMETHOMUIHUHOBOIO KOM-
nnekca Habnwpganocb CHWXeHWe 06beMHOI
Maccbl NouBbl BO Bcex BapuaHTax Ha 0,19-
0,41 r/cM®, npu HauBonblen gose MK cHuxe-
Hue Bonee CyleCTBEHHO. [1N9 yaenbHoM Maccbl
MOYBbI TaKXe XapaKTEPHO CHUXKEHWE, OfHAKO
OTKJ/IOHEHME OT KOHTPOMs B [ABYX BapuaHTax
HecywectBeHHo (puc. 9). OnbiTbl, NMpoBegeH-
Hble B MONSIX, CBMLETENbCTBYKT 0 MuUTaTeNb-
Hbix cBoucTax MK pnutenbHoro gencrems, a

JIurann Tlomer JIurauu + nonomuToBas TUIK THK

MyKa

VioGpenue

PucyHok 3. KucnoTHOCTb NUrHUHA 1 ero MoautuKaLmie, a Take TOpdoHaBO3HOrO KOMMOCTa.
Figure 3. Acidity of lignin and its modifications, as well as of peat-manure compost.
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PucyHok 4. BoapeiicTBie NOMETHONMITHMHOBOMO KOMM/EKCa Ha CofiepxaHue doctopa 1 Kanus
B rouBe.
Figure 4. Effect of manure-Llignin compost on soil phosphorus and potassium contents.
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PucyHok 5. BoapeiicTBie MOMETHONUTHMHOBOTO KOMMNIEKCa Ha COfiepXaHue ryMyca B nouse.
Figure 5. Effect of manure-lignin compost on soil humus content.
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PucyHok 6. BoapeiicTB1E NOMETHONUTHMHOBOMO KOMMIEKCa BMECTE C M3BECTKOBAHWEM MOYBbI Ha
U3MEHEHMe ee KUCIOTHOCTH.

Figure 6. Effect of manure-lignin compost together with liming on the soil acidity change.
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PucyHok 7. BoapeiicTB1E NMOMETHONUTHUHOBOTO KOMMNEKCa COBMECTHO C 0NIOMUTOBOM MyKOW Ha W3-
MeHeHM1e MMAPONUTUYECKON KUCTOTHOCTH NOYBbI.

Figure 7. Effect of manure-lignin compost together with dolomitic meal on the soil hydrolytic acidity
change.
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PucyHok 8. M3MeHeHWe BeCOBOI U 0GbEMHON BNaXHOCTH, 06LLei MOPO3HOCTH W MOPO3HOCTH a3paLiuu
nousbl (cnoit 0-10 cm) nop, Bo3peiCTBUEM NOMETHONUTHUHOBOTO KOMMIIEKCA.

Figure 8. Change in weight moisture content, volumetric moisture content, total porosity and
aeration porosity of soil (0-10 cm from soil surface) under the influence of manure-lignin compost.
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PucyHok 9. MaMeHeHue 06beMHOM W yaenbHoi Macc nousbl (cnoit 0-10 cM) o BAMSAHMEM NOMETHO-
TIMTHUHOBOTO KOMMJIEKCa.
Figure 9. Change in volume soil weight and specific soil weight (0-10 cm) under the influence of
manure-lignin compost.

WccnepoBaHue nokasano yBenuueHue
YPOXXaWHOCTU 3NaKoBbIX TPaB Mo Mepe yBe-
NIMYEHUS [,03bl MOMETHONIMIHUHOBOIO KOM-
nnekca Bo Bcex BapuaHTax onbita (puc. 10).

WccnepoBaHue nokasano, uto B paccMa-
TpuBaeMblit nepuoL BpeMeHW 3dheKTUB-
HOCTb yAo6peHuii pasnuuanacb B 3aBUCH-
MOCTM OT TaKuX (DaKTOpPOB, KaK MOrofHble
YCNoBUS W BO3PacT pacTeHus B MEpUOp,
ybopKku ypoxas.

lpooyKTUBHOCTb CEHa YBeNMuMBaeTCs
npu nosbiweHun fo3 MK, Hanbonee Bbico-
Kas posa MK paer HauBonblwuin ypoxail.
Mo pesynbTaTaM BOCbMU NET UCCIELOBaHMUN
BanoBOM YpOXall MHOroneTHUX TpaB npe-
BbICMNT KOHTPOJIbHbIA BapuaHT Ha 82,9 %
(puc. 11). CpaBHMBas nonydyeHHbI ypoxai
oT ucnonb3oBaHus MJIK 1 TopdoHaBo3Horo
komnocta (mosa - 200 1/ra), cnemyer oTMe-
TWUTb, 4To C noMowbto MJIK npogyKTMBHOCTb
pacret ¢ 15 go 230 u/ra.

CornacHo puc. 12, npumenenue MJIK
B HauBonbluei 403e NO3BOAUNO YBENUUUTL
B CEHe CbIpoii npoTenH Ha 1%; cbipyto 30m1y -
Ha 0,2 %; cbipoii xup - Ha 0,26 %; conepxa-
HWe KneTyaTKu cHusunocb ¢ 34,5 0o 33,4 %.

Takxe Habnipancs pocT CopepxaHus
KapoTuHa ¢ 63,1 go 70,7 Mr/Kr, KonMuecTso
HUTPATOB HaxogMnocb B Mpepenax Lony-
CTUMO HopMbl (puc. 13).

Mamenenue po3 MJK npueeno k koneba-
HUI0 KOPMOBBIX eaMHUL, B 1 KT CeHa To B CTO-
POHY CHUXEHWS, TO B CTOPOHY YBENUYEHUS
(puc. 14).

3aknioyeHune

B xope nccnepoBaHus BbISICHUIOCh, YTO
MJIK no TeXHONOrMYeCKUM U arpoxmmuue-
CKUM CBOMCTBaM 3((eKTUBHee Tpaguuu-
OHHbIX TOpthOHaBO3HbIX. Kpome TOro, no-
METHOMMIHUHOBBLIA KOMMEKC crnocobeTayet
CHWXEHMIO KUCNOTHOCTW MOYBbI, MOBbIWe-
HUI0 COLlEPXKaHMS B Hel ryMyca, NOLBUKHbIX
thopM thocdopa U Kanus.

Mosbiwenne po3 MJIK 6naronpustHo
BNMANO Ha POCT YpoXaHocTu ceHa. MoBbl-
LWEeHWI0 Ka4yecTBa CeHa, CofepKaHns Kapo-
TWHa; MaKpoaneMeHToB; cbopa benka c 1ra
CEeNbCKOX03AMCTBEHHbIX 3eMenb  Cnoco6-
CTBOBanM yf06peHns Ha OCHOBE MUTHUHA.
Takoke He0bX0oMMO OTMETUTD, UTO KauecTBO

TaKxe 06 U3MEHEeHUM (PU3NUECKUX CBOWCTB MOUBbLI B CTOPOHY
ynyuwenusa 3a cuet MNK. [na pocTa ypoxaitHoCTH pacTeHwuil
Ha TaXKenblx nousax [12] ruaponuaHbIA NUrHUH NPY OfHOBpE-
MEHHOM ero BHECEHWUM C U3BECTbI0 MOXET BbiTb Bonee atidex-
TMBHbIM, yem [JIK.

CeHa He yXyaWwanoch nog, BO3nencTeBMeM NoMeTHONUIHUHOBO-
ro komnocra B go3e 1000 t/ra (oTcyTCTBOBanNo npesbllieHne
HWUTpaTaMu NpefenbHo A0MYCTUMON KOHLEHTpauuu (nanee -

NIK)).

ABTOpr 3aABNAKT 06 OTCYTCTBUU KOH(NKUKTA WHTEPECOB.
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PucyHok 10. M3aMeHeHWe NpofyKTUBHOCTM MHOOIETHUX 3MaK0BbIX TPaB (CeH0) BCNEACTBUE BMAHUSA MOMETHONMIHUHOBOTO KOMMNEKCa, L/ra.
Figure 10. The productivity change of perennial cereal grasses (hay) after application of manure-lignin compost, c/ha.
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PucyHok 11. MameHeHne BanoBoro c6opa MHOroneTHUx 3nakoBbix Tpas (2008-2019) 3a cuet uc-
Nonb30BaHu!sl NOMETHONUTHMHOBOMO KOMMNEKCa.
Figure 11. The gross yield change of perennial cereal grasses (2008-2019) after application of
manure-lignin compost.
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PucyHok 12. i3aMeHeHue KNeTuaTky, Cbiporo XMpa, Cbipoit 301bl, CbIPOro NPOTEUHA B CEHe Nocpes-
CTBOM NPUMEHEHUS MOMETHONUIHUHOBOrO KoMMneKca (cpenHue nokasatenu 3a 2009-2019 rogpt).
Figure 12. Change in fibers, crude fat, crude ash, crude protein in hay after application of
manure-lignin compost (2009-2019 averages).
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PucyHok 13. 1aMeHeHWe copepXaHus KapoTMHA M HUTPATOB B MHOTONIETHUX TPpaBax Mog, BAUSIHU-
€M MOMETHONIMIHUHOBOrO KoMMieKca (cpepHue nokasarenu 3a 2009-2019 rogpi).
Figure 13. Change in contents of carotene and nitrates in perennial grasses under the influence ¢

of manure-lignin compost (2009-2019 averages).
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JIOMKOKONIOCHWK CUTHUKOBbIN -
LLleHHas KOPMOBas KynbTypa
cyxou ctenu KasaxcraHa

T. A. bynekos®, B. b. Jlumanckas*, H. . ®ununnosa**

*T00 «YpanbcKas CenbCKOX03aMCTBEHHAA OMbITHAA CTAHL U,
Pecny6nuka KasaxctaH, r. Ypanbck

**T0O0 «HML3X um. A. W. bapaesa»,

Pecny6nuka KasaxctaH, noc. HayuHbii

ucxos1914@mail.ru
AHHoTauus

B npepcraeneHHoi paboTe npuBOAATCS HayuHble JaHHble Mo
TEXHONOrMM NOCeBa NIOMKOKONOCHUKA cuTHUKoBoro (Psathy-
rostachys jiincea) nof NonynoKpPoB CenbCKOXO3ANCTBEHHbIX
KynbTyp ANl CO3[aHUS CEHOKOCOB, NacTéuw, u ceMeHHbIX
noceBoB. TexHONOrus npowna MHOroneTH anpobauuio
B NPOM3BOACTBEHHBIX YCNOBUAX (hepMepcKux xo3qiicTs. Pac-
cMaTpuBaioTcs npobnembl NOBbIWEHNUS NPOAYKTUBHOCTH KOp-
MOBBIX Yrofuii B ycnoBusx cyxoi crenu Kasaxcraua. YcraHoe-
NEHO, UTO Ha YETBEPTbIN rof, XMU3HN NOCEeBbl IOMKOKONOCHHUKA
nocne AOHHUKA ONEPeXalT No YPOXXKaWHOCTU 3efeHoi Mac-
Cbl NOCEBbI 3TOr0 XXe IOMKOKONOCHUKA B YMCTOM BuAe. TakuM
o6pa3soM, coBMewas NOCeBbl JIOMKOKONOCHWUKA W [OHHUKA,
MOXXHO MOBBICUTb BanoBble cbopbl macTbuwHoro KopMa Kak
B NepBbIii rof, NoNb30BaHUA NOCEBaMM, TaK U B CyMMe 3a TP
ropa. TPaBoOCMECh C )XUTHAKOM TaKoro NpeuMylLecTBa He UMe-
na. MoceBbl XUTHAKA B YUCTOM BMfe BO BCe rofbl ycTynanu
noceBaM JIOMKOKOJIOCHWKA KaK B YACTOM BUfe, TaK U B CMeCH
C [LOHHMKOM. PasHuL,a No cyMMaM KOPMOBbIX efMHUL, BOCTUIIA
30-50 %.

Takum o6pasoM, B pesynbTate MHOFONETHEr0 M3Yy4YeHuUs
No TeXHONOrMM BO3AENbIBaHUS JIOMKOKONOCHUKa (Bonoc-
Hel) cuTHUKoBoro yueble Ypanbckoit CXOC u TOO «HIML3X
uM. A. U. bapaeBa» ycTaHoBMAM, YTO AN1e YCNOBUiA 3anagHoro
u CeBepHoro KasaxcraHa ycToitumBbie c6opbl ceMsiH OMKO-
KOJIOCHMKa BO3MOXHbI TONIbKO Ha MOCEBaX C MeXAYpAAbsSMHU
60 cM. Hopma BbiceBa He foMmKHa npeBbiwarb 5 Kr/ra, Tak Kak
B MPOTMBHOM CllyYae CHUXKAEeTCs He TONbKO YPOXKaiHOCTb, HO
U BbIXOA KOHAMLMOHHBIX CeMsiH. B cpepHeM 3a Tpu ropa usy-
yeHuit copt ®apagus npeBbilan No COAEPXAHWIO CbIPoro
npotenHa ctanpapt WopranpnHckuii Ha 0,7-7,9 %, no copep-
)KaH1I0 NepeBapuMoro npoteuHa - Ha 0,9-9,5 %, copepxaHue
CbIpOii KNeTyaTku y aTux 06pasLoB Haxopunoch B npegenax
24,16-25,72 %, xupa - 2,72-2,90 %.

KnioueBblie cnoBa:

JIOMKOKOMOCHUK CUTHUKOBbIiA, TEXHONOTMS! ONYNOKPOBHOTO Mo-
CeBa, KOPMOBas LLeHHOCTb, YPOXKaNHOCTb
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Abstract

The present work provides scientific data on the sowing
technology of Psathyrdstachys jincea under the semi-cov-
er of agricultural crops to create hayfields, pastures, and
seed fields. The technology has been tested for many years
in the production conditions of farms. The article considers
the issues of increasing the productivity of forage lands in
the conditions of the dry steppe of Kazakhstan. It has been
experimentally proven that if sown for four years after sweet
clover, the plants of Psathyrdstachys jiincea gain a relatively
high yield on green mass volume compared to the same crop
cultivated alone. Thus, by cultivating both crops together it
is possible to increase the green mass yield in the first year
and in the next years alike. If mixed with wheat-grass, the
above crops do not show high results. Wheat-grass sown
alone also does not produce high results like in its combi-
nation with sweet clover. The forage volumes differ by 30-50
% on average.

Thus, the perennial study results on the cultivation tech-
nology of Psathyrdstachys jincea allowed the scientists of
the Ural Agricultural Experimental Station and the Scientific
and Production Centre of Cereal Farming named after A. I.
Baraev to conclude that for the conditions of Western and
Northern Kazakhstan the plant will give stable high yields
only on row spacing of 60 cm. The seeding rate should not
exceed 5 kg/ha. Otherwise not only the yield decreases but
also the quality of seeds. By the three-year study results,
the content of crude protein in the Faradiz variety exceeds
that in the Shortandinskiy standard variety by 0.7-7.9 %, the
content of digestible protein exceeds the standard by 0.9-9.5
%, the content of crude fiber is in the range of 24.16-25.72 %,
fat - 2.72-2.90 %.

Keywords:

Psathyrdstachys jincea, half-cover sowing technology, for-
age value, yield
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B sacywnuBoM 3emnemenuu MHoroneTHWUe TpaBbl UMelT
MCKNIOUMTENbHOE 3HaueHWe. B noneBoM TpaBoceaHUM UX nep-
BOCTerNeHHas 3af,aua COCTOMUT B BOCCTAHOBNEHUM YTPaUeHHO-
ro NNoJopoaMs NoyBbl. B nepuop, Beretauum Tpaebl Hakanu-
BAlOT OFPOMHOE KONMUYECTBO OpraHuku. MoaToMy rpaMoTHoe
3any)xeHue noneit obecneunBaeT He TONMbKO MPOYHYK KOp-
MOBYI0 6a3y [N19 XXMBOTHOBOACTBA, HO U COXpaHAeT, BocCTa-
HaBNMBaeT 1 06oralaeT NoYBY ryMycoM, BO3BpalLaeT el npu-
POLHYI0 3KONMOrMUECKYH YCTOMUMBOCTb K MPOSABNEHMIO paaa
He6naronpuaTHbIX BO3LEACTBUI aHTPOMOreHHOro XapaKTepa.

PoauHoit noMKoKonocHuKa saBngaioTca crenu CeBepHoro
KasaxctaHa u 3anagHoit Cubupu. B aukom Bupe oH npous-
pactaeT B Poccun B Mexpypeube Bonru, Ypana u gp. pek.
B KaszaxcraHe - noBcemecTHo. JIOMKOKONOCHUK - HacToswas
HaxofKa [Ns CTErHoro TPaBoMofbHOMO 3eMnepfenus 3anap-
Horo KasaxcTaHa.

NomKoKonocHUK cuTHUKOBLIM (Psathyrostachys juncea)
ABNAETCA MHOFOMETHUM PbIXJIOKYCTOBbIM BEPXOBbIM 31aKOM
BbicoToit 80-130 cM. OH 0BecneunBaeT XopoLmit ypoxait nact-
BULLHOM MacChl B paHHEBECEHHUIA U BECEHHMIA Nepuopbl, 06-
naflaeT paHHWUM OTpacTaHWeM BECHOW, XOpOLLIel 0TAaBHOCTbIO
M OTNINYAETCA BbICOKOM LONMOBEYHOCTbHO.

JTOMKOKONOCHUK CMTHUKOBbI copT Bosoickuit usyuan-
cl Ha YpanbCcKoii CenbCKOX03ANCTBEHHOW OMbITHOW CTaHLUM
(manee - Ypanbckasa CXOC) c 1968 r., korga 6binu nponseepe-
Hbl nepBble noceBbl. [T0CKONbKY NOMKOKONOCHUK CUTHUKOBBIN
OTHOCWTCA K Fpynne MHOTONETHUX TPaB 03UMO-APOBOro TUMA,
TO UCCNEAoBanuch oceHHue (CeHTaBpb) U BeceHHue (anpenb)
cpoku noceBa. OCeHb0 NOMKOKOMOCHUK BbiceBancs nog no-
KPOB 03WUMOiA PXXU Ha CEHO M B YACTOM BUfE, BECHOW - Nof, No-
KpOB fUMEHS Ha 3epHO 1 B uucToM Buae. Ces ocyliecTenanca
ABYMS cnocobaMu — CNoLWHbIM ¢ MeXAYpsiAbeM B 15 ¢M 1 wu-
POKOpSAAHbIM ¢ Mexpaypaabem B 70 cM. MoceB npoussogmnca
no napam [1].

MoTeHUWanbHble BO3MOXHOCTM NIOMKOKOMOCHUKA [0 Ha-
CTOAWLEr0 BPEMEHM OCTalOTCA HEOLEHEHHbIMU CeNbCKUMM
ToBaponpoussogutenamu. C 1ra ero nocesoB B CyXoil CTenu
nonyyatot go 50 1, nacTéuwHoro KopMa, copepxauwero 13-14 1,
KOPMOBbIX efuHuL, v 0o 1,7 L nepeBapuMoro npotenHa. Mpu-
ueM, NacTM CKOT B KNMMaTUUeckux ycrnoeuax KasaxcTaHa
MOXHO YXKE C CepefiuHbI anpens u oo rny6okor ocewn [2, 3].

YueHble 06paTunu BHUMaHWe Ha TOMKOKONOCHUK B Hauane
90-X T. MPOLWNOro CTONETHS, KOrna BO3HUKNA ocTpenwas He-
06X0MMOCTb BO3BpaTa 3aeXHbIX 3eMeNb M AerpagupoBaH-
HbIX MNOWafen nacTéuiy, B X039UCTBEHHbIA 060pOT C NOMO-
LbIO 3aMy)XeHWs MHOrONETHUMM TpaBamu. bbino ycTaHoBReHo,
uTO paclumMpeHre NoceBoB MHOTONETHUX TPAB W UX TpaBocMe-
ceit 0o 40-50 % oT nawHM No3BoNUT 3a 5-7 NeT BOCCTaHOBUTb
MCXOHOE NNoLO0POLME, a TaKke 0becneunTb BCe MMetoLLeecs
MorofioBbe CKOTA B CTOWMOBBIA MEPUOL, CEHOM, a B NIETHUN -
MOMHOLLEHHbIMM NacTBULLAMY.

Bonblwyto HayuHo-UCCeL0BaTENbCKYH U BHELPEHUECKYIO
paboTy B 3TOM HampaBneHuu MPOBen KONNekTuB YpanbCKou
CXQC, B pesynbTate k 1998 r. MHOroneTHWe TpaBbl 3aHUManM
Gonee 42 % nnowapu NawHM cTaHLMK. 3T0 CTano BO3MOXHbIM
B pesynbTaTe paspaboTKu cneumanbHoM TeXHONoru noceea,
oBecneunBaiolLeil MOMHOLEHHYHD BCXOXKECTb CEMSH MHOro-
NETHUX TPaB, COXPaHHOCTb U XOpOLIee Pa3BUTUE MOMYUYEHHbIX

BCXOL0B B MEPBbli rof, YXM3HW, BbICOKY NPOLYKTUBHOCTb
CEeHOKOCOB B nocnegytowue 7-8 nert, a nactéuw, - go 15 net
n 6onee. OQHOBPEMEHHO pelwanucb BOMPOChl NPOM3BOACTBA
CEMSIH MHOTONETHUX TpaB AAS MOCNefyHLero eXerofHoro
3any)XeHWs 1 peanusauum.

B TeueHue 11 net Ha cTaHLuM Bbino NPOBEAEHO 3anyXeHue
okono 30 KpynHbix MaccuBoB nnowanbto ot 100 po 550 ra. 06-
las nnowanb Nocesa pasHblX BapuaHTOB TpaBOCMECEi U ce-
MeHHbIX noceBoB TpaB pocturna 8,5 Tuic. ra. Cloga Bxogunm
3nakoBo-6060Bble TpaBOCMECM CEHOKOCHOrO HasHaueHus,
TPaBOCMECHU 3MaKOBbIX TPaB, BbICESAHHbIE C LIENb0 CEHOKO-
lWeHWUa B NepBble TPU rofa 1 nocnenyolen TpaHchopMaLm-
eil B nacTbuliHble yrofibg, a Takxe WMPOKOPALHbIE NOCEBb
CEeMEHHbIX MOCEBOB XMUTHSIKA, 3CNapL,eTa, LOHHUKA, IOMKOKO-
NIOCHUKA CUTHWUKOBOTO.

M3 8,5 TbiC. ra NOCEBOB MHOTONETHUX TpaB, MOCESHHbIX
K KoHUy 1990-x rr., Ha Ypanbckoit CXOC k 2020 r. TpaBbl co-
XPaHUIIUCh Ha WecTH OTAaNeHHbIX MaccuBax obleit nnowa-
Lbto o0Kono 1,6 ThiC. ra.

Ha Ttepputopuu 3anapHoro KasaxcraHa npeobnapatot
CBeTNO-KaluTaHoBble M Bypble MOYBbI, XapaKTepHa BbiCOKas
KOMMNeKCHOCTb ¢ conoHuamu. 06ecneyeHHOCTb TEMoBbIMMU
pecypcamu CocTaBnifieT B CEBEPHOM yacTu peruoHa ot 2800
no 3000 °C, ropoBas cymMma ocapkoB - 240-260 1 190-230 mm
COOTBETCTBEHHO. MM pOTePMUUECKUIA KO3 MULMEHT Nepuoaa
BereTaumu He npesbiwaet 0,3-0,5. Ha Gonbleit yactu 3Toi
obnactu 3emnepenve BO3MOXKHO JUWb Ha MeNMOPaTUBHbIX
3emMnax.

MocKonbKy GuONOrMYeckod 0COBEHHOCTbIO NIOMKOKO-
NIOCHMKA ABNAETCA UCKIIOUMTENbHO MeIeHHbI pocT B nep-
Bble [1Ba rof,a XW3HW, 3aKNafblBaNnUCh OMbITbl MO U3bICKaHMIO
cnoco6oB noBbiweHns c6opoB nacTéuwHoOro KopMa c noce-
BOB JIOMKOKO/IOCHWK 3a CYET COBMELLEHHOr0 BO3[eMNbiBaHNS
C LBYXJIETHUM XENTbIM LOHHUKOM. BbIsICHUNOCH, UTO NpK 3TOM
c60p KOPMOBbIX eAMHML, Ha BTOPOIA TOL, XXWU3HWU NOCEBOB BO3-
pacraert Ha 18,7 %. OpHako npu nocese ¢ MeXAypsabsMu B 15
1 30 CM JOHHMK OKa3blBaeT MoAaABNAlLee BO3LENCTBME HaA
NIOMKOKOMNOCHMK, UTO MPUBOAMT K CHUXEHMIO YPOXKaitHOCTY
MOCNEQHEro Ha TpPeTbeM rofy Xu3sHu. [o NpMBeAEHHbIM faH-
HbIM, c60p KOpMOBbIX efuHULL CHKaeTca Ha 10 % (tabn. 1).

BMecTe ¢ TeM, Ha ueTBepTbI rof XU3HU NOCEBbI TOMKOKO-
NIOCHMKA Mocne LOHHUKA OMepexatoT Mo YPoXKaitHoCTH 3ene-
HOWM Maccbl NOCEBbI 3TOMO YKE JIOMKOKONOCHMKA B UACTOM BUE.
Takum 06pa3oM, coBMeLLasi NOCEBbI JIOMKOKONOCHUKA U [LOH-
HUMKa, MOXXHO MOBbICUTb BanoBble CHOpbI NaCTOMULLHOIO KOPMa,
KaK B MepBbli rof, NoNb3oBaHNUg NoCeBaMu, Tak U B CyMMe 3a
Tpu ropa. TpaBOCMECH C XXUTHSIKOM TaKoro MpenMyLLecTBa He
uMena. [MoceBbl XXUTHSAKA B YMCTOM BULE BO BCE rOfAbl YCTyNanm
MoceBaM JIOMKOKOMOCHMKA KaK B YUCTOM BUAE, TaK U B CMECH
C [LOHHWKOM. PasHuL,a No cyMMaM KOPMOBbIX e4MHUL, BOCTUINIA
30-50 % [4, 5].

WckntounTenbHoi 0C06EHHOCTBIO TOMKOKONOCHWKA ABNSA-
eTCs paHHee oTpacTaHue 3eneHoit Macchl. 1o MHOTONETHUM
HabnioaeHnaM YpanbCKoW OMbITHOW CTaHLMW, BpEMS BECeH-
Hero Bo30GHOBNEHUS BEreTaLuu COBMajaeT C JaTod cxopa
cHera. B paHHue BECHbI ero oTpacTaHue 3aUKCMpoBaHO 24—
25 mapta, B 06bluHble - 5-9 anpens. B 3Tu e rofbl XUTHSK
oTpacTan no3e NOMKOKONOCHWKA Ha 5-7 fiHel, NioLepHa - Ha
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Tabnuua 1

VpoxaitHocTb 3eneHoi Macchl (u/ra) v nuTaTenbHas LEeHHOCTb KOpMOB (cpepHee no rogam xmu3nu) (B. . BysiHkuH)

Table 1
Yield of green mass (c/ha) and nutrition value of forages (average by growing years) (V. I. Buyankin)
2-14 TOL KU3HM 3-14 rof, KM3HU 4-1A rof, KU3HM CyMMapHblit
BapuakTsl 3en. macca Mepes. KopM. ef. | 3en. macca Mepes. Kopm. eg. | 3en. Macca Mepes. Kopm. eg ypoxai
' MPOTENH e ’ NpOTenH T ' NpoTenH e 3a 3 ropa

JIOMKOKONOCHUK 32,4 1,2 91 40,2 14 1,3 42,7 16 12,1 115,3
JIOMKOKONOCHMK + 368 12 92 39,8 12 11,0 39,8 1,2 10,5 16,4
XKUTHAK
JlomMkokonocHuK + 451 17 10,8 332 12 93 44,0 16 12,4 122,3
LIOHHUK
KuTHAK (ons cpasH.) 21,2 0,6 65 32,9 08 79 26,5 0,6 6,4 86,6
10-12, poHHKMK - Ha 15-20 pHeit. CunbHOe YNNoTHEHWe NoYBbI
B CTapbIx noceBax cnocobcTByeT BbICTPOMY NMPOChIXaHUH No-
BEPXHOCTU M 0BecreunBaeT BO3MOXHOCTb paHHen nacTb6bl
CKOTa Y>Xe BO BTOPOW NONOBKHE anpens. [F

Kak BupumM Ha thoto 1, B HacTosilee Bpems nons, 3acesiHHble
nomkokonocHukoM 30 neT Hasaf Mo nporpamMe 3anyXeHus,
Mo-NpeXxHeMy NPOJYKTMBHbI JIOMKOKONMOCHUK Nepexun Bce
COCTaBMAloWME TPABOCMECh KyMbTypbl (BOHHMK, 3cmapuert),
BbITECHWUN KOHKYPUPYHOLLEE PasHOTPaBbe W NPeKpacHo Bo306-
HOBNISIETCS CO BPEMEHEM MyTEM MUHUMarbHbIX TPUEMOB YX0Aa.

lMepexop, 0T NPOM3BOACTBA 3epHa K NPOU3BOACTBY XMBOT-
HOBOZYECKOMN NPOAYKLMM HEBO3MOXEH Be3 yKpenneHus Kop-
MOBOM 6a3bl, 0CHOBOW KOTOPOW MOTYT BbiTb TONBKO felieBble
MONHOLLeHHble rpybble KOpMa B BUE CEHA.

B 10 e Bpems kopMoBasi 6a3a B 0bnactu onupaercs, B oc-
HOBHOM, Ha eCTECTBEHHbIE CEHOKOCHI M MacTBMLLa, YPOXKAMHOCTb
KoTopbiX B GomblnHCTBE net coctasnser 1,5-2,0 w/ra ceHa.
Kpowme Toro, 6onblias nnowafb KOPMOBbIX Yrofuii nofBepra-
eTca flerpagauum u3-3a 6eccMcTEMHOr0 UX UCMONb30BaHMSI.

Pewntb 3Ty npobnemy MoxeT paspaboTaHHas U BHeL,peH-
Has Ha Ypanbckoi CXOC TexHomorus nocega c UCMomnb30BaHu-
€M SUMEHS], TOpUMLLbl U [LOHHKKA. [ToceBbl MHOTONETHUX TpaB
B 3TOM Cnyyae 06ecneynBatoT BbICOKYH NPOLYKTUBHOCTb NPy
CEHOKOCHOM ucnonb3oBaHuu B Teuenue 8-10 net, npu nact-
BuiwHom - 15 net u Gonee [6].

Bmecrte ¢ Ttem, Ha B TOO «HMU3X um. A. U. bapaeBa»
c 1970 rr. B oTOene Cenekuuu MHOTONETHUX TpaB BemyTCs
CENeKUMs W MepBMYHOE CEMEHOBOLCTBO JIOMKOKOOCHMKA
CUTHMKOBOrO (BonocHeua). Tak, B 1975 r. Bbin co3gaH copT
LlopTaHaMHCKMIA, BKMIOUEHHbIA B [OCY[apCTBEHHBIN peecTp
CeNeKLMOHHbIX JOCTMXeHUi Pecnybnuku KasaxctaH u po-
MYWEeHHbIX K UCMONb30BaHUIO B NPOMU3BOLCTBO MO CEBEPHO-
My W HXKHOMY KasaxcraHy. Takxe cenekuuoHepamMu [aHHOro
LleHTpa coapaHbl copta WopTtaHpuHckuii 85, Tapna, WopTaH-
LOUHCKUM NacTBUILHBIN.

B 2018 r. co3maH HOBbI COPT IOMKOKONOCHUKA CUTHUKO-
Boro ®apanus, NoKasaHHbIA Ha (OTO 2, KOTOPbIA B 3KCTpe-
ManbHbIX MOYBEHHO-KNMMaTMUeCKMUX ycnoBusx KasaxcTaHa
06nafaeT BbICOKOI 3MMOCTOMKOCTbHO M 3aCyX0YCTOMUMBOCTBIO,
COJOHLLEYCTOMYMBOCTbIO, YCTONUMBOCTbIO NPOTUB CTPABNMBA-
HWS M BbITanTbiBaHUs XMBOTHbIMKM. CopT nacTbuwHoro TMna
OT/IMYAETCS BbICOKOW MHTEHCMBHOCTBID OTPACcTaHWUsi BECHOI
M mocne yKocoB. B roabl ¢ BbICOKOM BNaroobecneyeHHoCTbo
crocobeH cthopMMpoBaTb OCHOBHOW YKOC W [BE-TpU OTaBbl.
MacTbuwHas cnenoctb Tpasoctos (30-40 cm) HacTynaet Ha

i [ TR i 4
®oro 1. CocTosiHMe NOMKOKONOCHMKa CUTHUKOBOTO 1993 ropa nocesa, ypouuiue
JnekuHo, 2017 rop.

Photo 1. Appearance of the Psathyrdstachys juncea plants sown in 1993, the
Livkino tract, 2017.

40-¥ neHb mocne BeCeHHEro 0TPacTaHusl, nepBas 0TaBa hop-
MUpyeTcs Ha 27-# oeHb, BTopas - Ha 29-# oeHb nocne CTpaB-
nvBaHua. CopT cpepHecnenbid. BeretauuoHHbid mepuop, ot
OTpacTaHus [0 crenoctv cemaH coctaenset 93 gHs (87-100),
uTO Ha YpoBHe cTaHpapTHoro copta. Copt ®apapgu3 ycToitumB
K HauBonee pacnpocTpaHeHHbIM GonesHaM - cTebneBoi pxxaB-
UMHe 1 cropbiHbe. CpenHas YpoXalHOCTb 3eMeHoi NacTouy-
HOI Maccbl cocTasnger 73,5-112,2 u/ra, cyxoro Belwecrea -
28,0-42,6 ufra. CeMeHHas npomykTuBHOCTb - 19-25 u/ra.
B cyxoit Macce copepxutca 17,6-20,0 % cbiporo npoTeunHa, B oT-
LenbHble rogbl - 10 21,2 %; KopMoBbIX eauHuL - 0,5 kr/kr. Copt
BKItOUeH B [0CYn,apCTBEHHBIN PEecTp CENeKLMUOHHbIX JOCTU-
XeHui Pecnybnvku KasaxcTaH v 4onylieH K UCnoNb30BaHuIo
B npon3eofcTBo no CesepHoMy v 3anagHoMy KasaxcraHy [7].

®oto 2. TpaBOCTOH CEHOKOCHOW MAcChl NOMKOKONOCHWKA CUTHUKOBOTO COpTa
Papapms.

Photo 2. Grass stand for hay of the Psathyrdstachys jincea plants of the
Faradiz variety.
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B naHHoe Bpems Ypanbckas CXOC TecHo cotpymHuua-
€T C KONNEeKTMBOM OThena cenekuuu MHoronetHux tpae TOO
«HMU3X um. A. U. bapaeBa» no BonpocaM NepBUYHOIO CEMe-
HOBOACTBa MHOroneTHUX Tpae. Ha ¢oto 3 npepcraBneHb no-
CeBbl MHOTONETHWX 3NaKoBbIX TpaB Ha cTaumoHape T0O «HI-
U3X um. A. U. BapaeBa».

®oto 3. CocTosiHME NOCEBOB MHOTONETHUX 3N1aK0OBbIX TPaB Ha cTauuoHape TO0
«HMLU3X um. A. U. bapaeBa», 2022 rog.

Photo 3. Appearance of sown perennial cereal grasses in the field station
of the Scientific and Production Centre of Cereal Farming named after A. I.
Baraeyv, 2022.

MaTepMan bl U METObl

WccnepnoBaHus Mo U3yYeHWO CENEKLIMOHHOMO MaTepuana
NIOMKOKOMOCHUKA CWUTHUKOBOTO MPOBOAMAM Ha CTalMoHapax
TOO «HML3X um. A. UN. bapaeBa» B yCNOBMSX HXKHbIX Kap-
BOHATHbIX YEepPHO3EMOB B MUTOMHMKAX KOHKYPCHOrO COPTO-
ucnbitanus (osnee - KCW). Bbinu 3anoxeHbl gBa NUTOMHUKA
KCW. O6pasubl TOMKOKONOCHUKA M3yyannchb MO X03AUCTBEH-
HO-LIeHHbIM NpU3HaKaM: BbICOTE, YPOXKAMHOCTM NacTOULLHON
Maccbl, Cyxoro BeLLeCcTBa U CEMSIH, KYCTUCTOCTH, MHTEHCUBHO-
CTM OTPACTaHUs BECHOI, YCTOWUMBOCTM K GONe3HaM 1 Bpeau-
TENsIM, MOLLHOCTY Pa3BUTUS PacTeHUIA, 3aCyX0yCTOMUMBOCTH,
3MMOCTOMKOCTH, KauecTBy KopMa 1 ap. CTaHaapT - paloHupo-
BaHHbI N0 AKMONMHCKOI 0611acTv TOMKOKONOCHWKA CUTHUKO-
Boro copt LopTaHauHCKui.

MpenWwecTBEHHUK - UUCTbINA Map, arpoTeXHUYECKue Me-
POMpUSTUS NPOBOGMAN COrNACHO O6LENPUHSTLIM PEKOMEH-
pauuam HMNU3X wm. A. . bapaeBa pna MHOronetHux TpaB
B CTEMHOM 30He: BECHOI 3aKpbiTue Bnaru - BUT-3, npepno-
ceBHas 06paboTka C npuKaTbiBaHWEM KaTKaMW [0 U nocne
nocesa. loceB paHHeBECEHHMUIA, 6eCNOKPOBHbIA.

3aknapKa NUTOMHUKOB, HAbMIOLEHNS U yYeTbl NPOBORMIM
B COOTBETCTBMM C METOLMYECKMMM YKA3aHUSIMM MO CEeneKLum
MHoronetHux TpaB BHWW kopmoB um. B. P. Bunbamca. Vpo-
aWHOCTb MacTBMLLHON MacChl YUUTbIBaNM Npu opMUpoBa-
HWM TpaBocTod BbicoTol 30-40 cM (MMUTALMS CTPABNMBaHKS).
JKcnepuMeHTanbHbIM MaTepuan o6paboTaH CTaTUCTMUECKM
C NOMOLLbH0 NEPCOHANbHOMO KOMMbIOTEPA U NaKeTa NpUKnag-
HbIx nporpamm «SNEDECOR».

BuoxuMmuueckuin aHanua npoBeeH B nabopatopum Buoxu-
MUK 1 cenekumm Ha kauectea B HIL3X um. A. 1. bapaesa. Co-
LepXaHue Cblporo NpoTeMHa B CyXOM BeLLecTBe MacTBuLHOM
Macchbl onpegensany MetonoM Kbenbpans (c ucnonb3oBaHueM
npubopa YIK - 142); cbiporo xupa - no Macce U3BNEUEHHOTO

CbIPOT0 XKMpa; CbIPOii KNEeTYaTku - Mo MeTody, OCHOBAHHOMY
Ha ypaneHuy M3 NPOAYKTa KUCNOTOPACTBOPMMbIX BELECTB
W OnpepeneHnn Macchl 0CTaTKa, YCMOBHO MPUHMMAEMoro 3a
KnetuaTky. Pacuet aHepreTMUeckon MUTaTeNbHOCTU KOPMOB,
BbIPa)XeHHO/ B NOKa3aTenax 06MeHHOW 3Heprum 1 KOpMOBbIX
enMHULLaX, TPOBOLMIIM C YUETOM COAEPKaHUsa MacCoBOW [0NM
CbIPOM KNEeTUYaTKu B CyXOM BelLecTBe Mo YpaBHEHUsSM perpec-
CMI, CO3AAHHBIM ANS KAXLOro BuAA KopMa. PacueT KopMo-
BbIX €MHUL, ¥ 06MEHHOI 3Hepr1 NPOBOLMAM B COOTBETCTBUM
C YPaBHEHUSAMU PErPecCUM U METOLUUYECKUMU YKa3aHWUAMM MO
OLLeHKe KauecTBa U NUTaTeNbHOCTH KOPMOB.

Pesynbtatbl U Ux 06cyxpaeHue

B koHKypCHOM copToMCcnbITaHMM 06Pa3LL0B NTOMKOKONOCHU-
Ka CWUTHWKOBOIO Hauano BECEHHEro O0TPACTaHUs OTMEYEHO
7-17 anpensg, konowexus - 27-30 mas, uBeTeHNs - 5-12 UioHS,
co3peBaHus cemsH - 11-14 uiong. Nepuopbl «oTpacTaHue - Ko-
IOLIEHME» Y IOMKOKONOCHUKA CUTHUKOBOrO cocTaBnsan 43-51
L,eHb, «0TpacTaHue - LBeTeHUe» - 56-59, «oTpacTtaHue - co-
3peBaHue» ceMaH - 90-95 nHeii. B Tabn. 2 npuBeeHbl 0CHOB-
Hble AaHHble M0 NOMKOKONOCHUKY CUTHUKOBOMY. Tak, BbicoTa
pacTeHuit TOMKOKONOCHMKA Nepef, yKocaMu cocTaeuna 30-41
cM. 3a BereTaLMio 3a TpU rof,a NPoBELEHO [Ba-YeTbipe yKoca
(MMUTaLuMs cTpaBNUBaHMS).

OueHKa 3MMOCTOMKOCTM MOKa3ana, uto U3yuyaeMble o6pas-
Libl 06M1aakoT BLICOKOW 3MMOCTOKOCTbIO - 98-100 %, 1 3acy-
X0YCTOMUMBOCTbIO - 4,8-5 6annoB. MHTEHCMBHOCTb OTpacTa-
HWS BECHOM, MOLHOCTb Pa3BUTUS PAcTEHUMN - OTIINYHAS.

B cpenHem 3a Tpu roga (MOMHbIA LMKN W3yyeHUs) npo-
BELEHO [Ba-ueTbipe yKoca NacTBuuiHoi Macchl (MMuTaLms
CTpaBnMBaHNA).

B Tabn. 3 nokasaHbl OCHOBHble MOKa3aTenu HOMKOKO-
NIOCHMKA CUTHUKOBOTO, B CPEHEM 3@ TpU rofia U3yueHui no
copepxaHuto colporo npotenHa copta ®apapus, WopTaHauH-
ckuit 85, LlopTaHAMHCKMI NacTBUWHbIA MpeBblWanu CTaH-
napt Wopranguuckui (20,14 %) Ha 0,7-7,9 %, no comepxaHuio
nepeBapuMoro npoTenHa npesbiwany craHpapt (14,37 %) Ha
0,9-9,5 %, comepxaHne CbipoW KNeTuyaTku y aTux o6pasuos
Haxopunochb B npepenax 24,16-25,72 %, xwpa - 2,72-2,90 %.

Takum 06pa3oM, B pe3ynbTaTe MHOMONETHEr0 M3y4eHus
Mo TEXHONOTMW BO3AENbIBAHUS NOMKOKONOCHWUKA CUTHUKOBO-
ro yueHble Ypanbckon CXOC u TOO «HML3X um. A. U. bapa-
eBa» YCTAHOBMNM, UTO AN1a ycnoBuid 3anapHoro u CeBepHo-
ro KasaxcraHa ycroitumeble c6opbl CEMSIH IOMKOKONOCHMKA
BO3MOXHbI TOMbKO Ha MOCEBAX C MEXAYPSAobAMU He MeHee
60 cM. HopMma BbiceBa He [omkHa npesblwatb 5 Kr/ra, Tak Kak
B MPOTUBHOM CllyYae CHWXAETCH HE TONbKO YPOXKaNHOCTb, HO
W BbIXOf, KOHOMLMOHHbIX CeMsiH. B rofbl ¢ 6naronpusaTHbIMuU
METeOyCNOoBMSIMA Ha 3aryLieHHbIX NnoceBax c60p KOHLMLMOH-
HbIx cemsH cHuxaetcs Ha 10-30 %, B 3acywnuBbie rogbl - Ha
30-50 %. O HaKo TONbKO C TPETHEro rofia XXM3HU LWMPOKOpPSL-
Hble noceBbl (Mexnypapbs - 60-70 cM) obecneunBatoT bonee
BbICOKME YpOXau CEMSAH NOMKOKONIOCHMKA CUTHUKOBOTO [8].

ABTopbI 3a9BNSIOT 06 OTCYTCTBUM KOH(IMKTA UHTEPECOB.
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YpoXKaifHOCTb B KOHKYPCHOM COPTOUCTIBITAHNM, B CPEAHEM 3a TPU rofa

Tabnuua 2

Table 2
Yields in the competitive variety trial, approximately for three years
Bbicota, cM 3eneHaq macca, u/ra’ Cyxas Macca, u/ra
Copr s|lslgls| S| s|slg|ls|C|s|s|lg]| s]|¢
& < IS e & < < 2 & < < e
LWopTaHauHckuii St 31 4 39 37 - 358 1323 | 925 | 86,87 - 13 40,2 322 | 28,47 -
LWopTaHauHckuit 85 30 43 4 38 101 35,8 130,3 | 98,3 | 8813 | 1015 12,2 40,2 339 | 2877 101
®apapus 31 43 39 38 101 37,6 1254 | 100 | 87,67 | 1009 13,9 39,2 349 | 29,33 103
WoprakavHckui 31 42 40 | 38| 101 | 386 | 1511 | M52 | 1016 | M7 | 145 | 466 | 41 | 3403 | 19,5
nacTeuILHbINA
Tabnuua 3
MutaTenbHOCTb NTOMKOKONOCHUKA CUTHUKOBOTO
Table 3
Nutritive value of Psathyrdstachys jincea
utatenbHocTb B 1Kr CyXxoro BeliecTBa
Copr Cbipoit npotenH, % | Coipas knetuatka, % | Coipas 3ona, % | Cbipoit xup, % nepeBapuMoro KOPMOBbIX M-
npoteuHa, % HULL, Kr/Kr
LlopTaHanHCKui st 20,14 25,72 9,45 2,82 14,37 0,740
®apapus 21,02 25,78 10,17 2,76 15,12 0,738
LWopTaHauHcKuit 85 20,87 25,54 10,42 2,74 14,99 0,743
LlopTaHAMHCKMI NacTBULLHbIM 20,73 25,36 936 2,90 14,87 0,748
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Ha pasNuyYHbIX YPOBHAX MUHEPaNbHOro
W OpPraHUYecKoro NUTaHus
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AHHOTaUMa

YyeT ypoxasi XKMMONOCTH CUHeil MoKa3an, YTo UCMob30BaHue
arpoMenuopaHToB obecneunBaeT mnosyyeHue AOCTOBEPHOM
npubasku (+0,4-1,7 7/ra) no cpaBHeHuio ¢ KoHTponeM. Haubo-
nee cyuiectBeHHas npubaeka +1,7 t/ra npu ypoBHe ypoxaii-
HocTH, paBHoM 3,5 T/ra, 3adMKCMpOBaHa NPU NPUMEHEHUN
BapuaHTa «[yMUHOBbIN cTUMYnsaTOp pocTa + Asodocka». Be-
NMYMHA cpeHel Macchl OfHol arofdbl npeacraenseT coboil
BECOMblif KauecTBEHHbI! NoKa3aTenb, Ha KOTOpbIi 0KasblBaeT
3HauMTeNbHOe BNMSHUE UCTONb30BaHNE arpoMeNIMopPaHTOB.

KnioueBblie cnoBa:

XMMonocTb, a3oT, octhop, Kanui, arpoMen1opaHTel, yaobpe-
HUs, ypoXKaitHOCTb

HeobxopmmocTb yCTaHOBNEHWSt [OMOMHUTENbHbBIX MH-
CTPYMEHTOB, CMOCOBCTBYOIWMX MOBbIWEHNK 06bEMOB Npo-
W3BOLCTBA NPOAYKLMW, UCTIONb3YEMON B PacTEHUEBOLCTBE,
06bACHAETCH PE3KMM MOBbILEHUEM LiEeH Ha SLOXMMUKATbI
U MMHepanbHble yaobpenus. lpu paHHbIX 06cToATENBCTBAX
aKTMBHOE MpUMeHeHue BakTepuanbHbIX yL06peHui, creuu-
anbHbIX CPeACTB, CTUMYNUPYIOLMX POCT pacTeHuit u Guomno-
rMyYeckux CpepcTB 3awWwuTbl nocnegHux, 6ynet Hanbonee on-
TMManbHbIM criocoGoM pewenuns npobnemsl [1].

BbinonHeHne 06paboTK1 YepeHKOB pacTeHWi npenapaTta-
MM FYMWHOBBIX BELLECTB, UMEILLUMMU XUOKYH KOHCUCTEHLMIO,
0,0 Hauana nocagKu sBASeTCs B Ar0AHOM NMUTOMHUKOBOLCTBE
Haubonee nNpOrpeccUBHbIM HampaBleHWEM pa3BUTUS YKa-
3aHHOI oTpacnu. B HacTosiwee BpeMs TOpt M Npoune BUI
MPUPOLHOrO Cbipbsl U3 paspsfa ryMaToB NPOM3BOAATCS OT-
HocuTenbHo B Bonblwmx obbemax. YpoBeHb mpuxuBaeMocTy
pacTeHUil UepHOW CMOpPOLMHbI MPOAEMOHCTPUpPOBaN Mono-
JKUTENbHYI0 OMHAMMKY, UTO MOXHO 06BACHUTb CpaBHUTENb-
HO BbICOKO CTEMEeHbH YCTOMYMBOCTM YEPEHKOB Ha3BaHHOIO
pacTeHMs K pasnuyHbIM HeraTMBHbIM (hakTopaM, BbI3BaHHbIM
XONOJHbIM BPEMEHEM F0[a, @ TaKXXe MONOKUTENbHbIMU N3Me-
HEHUSIMM CaXKEHLLEB B YaCTU MX KOPHEBOW CUCTEMbI U Haf-
3eMHOM cocTaBnsolLeil. [onyyeHHble MoKasaTenu UCXomsaT
13 BbINofHeHHoro B nuToMHuke OV «KpacHosipckoe» sKc-
MepuMEeHTanbHOro UCCnef0BaHus, rae B KauecTse BCroMora-

Productivity of the blue honeysuckle
variety Nizhegorodsky dessert

at different mineral and organic
nutrition levels

V. P. Golovunin, S. A. Zamyatin

Mari Research Institute of Agriculture, Branch of the Federal
Agrarian Science Centre of the North-East, Republic of Mari EL
Ruem settlement

zamyatin.ser@mail.ru

Abstract

Agromeliorants provide for a reliable increase (by 0.4-1.7 t/
ha) in yield of blue honeysuckle, compared to the control. The
combination “Humic growth stimulator + Azofoska” produces
best results with a yield increment of 1.7 t/ha and total yield
value of 3.5 t/ha. The application of agromeliorants has a
positive effect on such a qualitative indicator as the average
weight value of one berry.

Keywords:

honeysuckle, nitrogen, phosphorus, potassium, agromelio-
rants, fertilisers, productivity

TeNbHOr0 CPEACTBa BblN MPUMEHEH U3TOTOBIEHHbIA HA OCHO-
Be Topda cTuMynaTop pocta [2].

A K yBENMUEHMIO YPOBHS CTOMKOCTW ManuHbl B 3UMHEe
BpeMs rofa npuBena ocywWecTBAseMas Npu UCNoNb30BaHWM
MUHepanbHbIX yRo6peHni 06paboTka Ha3BaHHOTO pacTeHus
3HEPrUHOM U ryMaToM +7, UTo 6bIN0 YCTAHOBNEHO NpU NOMO-
WM uccnenoBaHuit, KoTopble uMenu mecto B ®IbY BO «Op-
NOBCKUI TOCYL,APCTBEHHbIA arpapHblii YHUBEPCUTET UMEHMU
H. B. [apaxuHa». [nbenb noyek npu NPUMEHEHWUM Ha3BaHHOTO
BapuaHTa cocTtaBuna 24,0-26,1%, a cornacHo oL,eHKe YPOBHS
nogMep3aHus noberoB, yCTAHOBMEH Pe3ynbTaT JaHHOMo no-
kasatens - 1,9-2,0 6anna. bbin 3adiMkcMpoBaH LOCTaTOYHO
BbICOKMI ypoBeHb (Moutu 4 6anna) obuiero coctoaHus pac-
TEHWN MO OKOHYAHUM BEreTaLyMOHHOr0 Mepuoga, uto 06b-
ICHANOCh aKTMBM3aLMell MpoLEeccoB BOCCTaHOBUTENbHOMO
xapakTepa. 06was nnowanb nucTbeB 6Bbina 3aMeTHO (Ha
6,2-9,0 %) yBenuueHa Ha KaXnoM M3 BapuaHTOB, rae npu-
MeHsinacb 06paboTka BelwecTBaMu, CTUMYAUPYHOLMMU POCT.
lpMMeHeHWe NONHOro MUHepanbHOro yao6peHUst COBMECTHO
C YeTblpexpasoBbiM UCMONb30BaHUEM U CPefcTBa rymat +7
MaKpo- M MUKpO3NEeMeHTOB 06ecneunno yBenuueHue noka-
3aTeneil YpoXxaHoCTH arof ManuHbl Gonee ueMm Ha 14 % [3].

WHble Bonpochl 3aTparuBanuch B XOAe UCCNenoBaTeNb-
CKOM esTeNnbHOCTU B YUe6HO-0MbITHOM 3KONMOrMUYECKOM LIEH-
Tpe MIY umenn M. B. JlomoHocoBa, KoTopas 3aknkuanacb
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B MPOBEAEHWN MONEBbIX OMbITOB, NO3BOMBLIMX YCTAHOBUTD
Hanuuue NONOXUTENbHOTO BIUSIHUS NMPUMEHEHUS TyMaTa Ka-
nust koOpraHuka 1 U3roTOBNIEHHOrO Ha OCHOBe Byporo yrns
rymata Kanus 3KCTpa Ha YpOBEHb YPOXXalUHOCTH KapTothens
coptoB CaHTe 1 bpsiHCKas HoBUHKa [4].

MoBbllweHWe MOKasaTenen YpOXKalHOCTM 03MMOIA ne-
HUUbl 00 8 %, yCTaHOBNEHHOe B pe3ynbTaTe MPOBOAUMbIX
B BbpaHckom TAY uccneposaHuii, 6bino HanpsAMyl CBA3aHO
c o6pa6oTkoit pacTeHuit ['ymu-cTumMomM u K-Tymat HaTpuem
C MMKpo3aneMeHTamn Ha toHax NP, K, n N, P, K . Bospac-
TaHWe uucna NpoLYKTUBHBIX CTeBneit U NoBblleHNe YPOBHS
COXPaHHOCTH pacTeHuit Jo y6opku MofaTBEpXKanu Hanuuve
MONOXWUTENbHOre pe3ynbTaTa, BbI3BAHHOTO TaKoi 06paboT-
Koit. [ledcTBME TyMMHOBBIX YA0GpeHui Gbino yMeHbLIEHo
B CBS3U C BHECEHWeM BbiCOkux fo3 N, P, K - [5].

HeobxoauMo 0TMETWUTb, UTO MONOXWUTENbHOE BO3LeN-
CTBME OT BBEEHUS B MOYBY 'YMUHOBbIX yA06peHuit B BuLe
MOBbILEHNS YPOBHSA MUKPOGMONOrUUECKON aKTUBHOCTH JIUT-
CSl [LOCTATOYHO NMPOAOKUTENbHOE BPEMS, BbIXOAS 3@ PaMKy
TOrO0 rofa, B KOTOPbIA GbIN0 NPUMEHEHO Ha3BaHHOE CPeLCTBO.
Mpwn 3ToM, Hapagy C 06IWWM yBENMYEHUEM UNCIEHHOCTH NO-
CnejHUX, 0TMEYaeTCs BO3pacTaHMe Yncna OTHeNbHbIX Fpynn
MMKpOOpraHusMoB. HauBonbliee BO3eNCTBUE TYMUHOBbIE
yno6peHusi 0Ka3blBakOT Ha Fpynmnbl a30THKUKCaTOPOB, aMMOHM-
(h1KCaTopPOB W HUTPUGMUKCATOPOB, Lenntono3opasnaratoLue
W MacngaHoKuUcnble 6aKTepuu, NOUBEHHbIE MUKPOMULLETDI [6].

Mpu mcnonb3oBaHMM TopthoryMUHoOBOro ynobpenus Ten-
nypo-buo gns pacteHns yepHas CMOpOAMHa, Kak bbino ycTa-
HOBNEHO B XO0fe npoBefeHHbIx Ha 6ase THY HUW Cubupm
uM. M. A. JlucaBeHKo UccnepoBaHuid, HabnopaeTca ynyuuwe-
HWe pspa napaMeTpoB MpPOLLECCOB YCKOPSEMOCTU YEPEHKOB
Ha3BaHHOTO PacTeHMs, KaK W YCNOBMIA CyLLeCTBOBaHHUS Byny-
LMX CaXKeHLLEB B BULE POCTa UX HAA3EMHOM YacTu U KopHe-
BOM cuctemsl [7].

[ng yBenuueHus ypoxas 3epHa o 49 %, macchl 1 ThiC.
3epPeH U YCUNEHUS PasBUTMA WU POCTa PaCcTEHUH, MO MHEHMIO
HEKOTOpbIX CMeuuanucToB B paccMaTpuBaeMon ciepe, cre-
LYeT MpUMeHATb ryMuHoBoe ypnobpenue «buo3dkolym» pns
MOCeBOB 03UMbIX KynbTyp [8].

Ho B T0 e camoe Bpems He Ha BCEX SArOAHbIX KyNbTy-
pax 0COBEHHOCTM NPUMEHEHUS TYMMHOBbLIX CTUMYNSTOPOB
pocTa M3yyeHbl Ha [LOCTAaTOYHOM ypoBHe. B uacTHocTy, peub
MIET 0 XMMOMOCTU CuHell. HeobxoouMo [0CTOBEpHO YcTa-
HOBWTb HanMuWe YCNOBUA OIS HAKOMMEHUs B CaMUX AroAax
XXMMOMOCTY U NPOJLYKTax ux nepepaboTku oCTaTKOB arpoMe-
NMOPAHTOB, MOCKONbKY NMPUMEHEHWE Ha3BaHHOW MPOLYKLMM
L,0CTaTOYHO WWMPOKO W 0XBaTbiBAeT MUTaHWE BCEBO3MOXKHbIX
HanpaBneHHoCTel, B TOM uucne neueBHOW, [METUUECKON.
KpoMme Toro, paccMoTpeHHble BULbI NMPOLYKLUN HEPeLKO WC-
nonb3yloTca ANg NUTaHua feted. BBuay BbICOKOW aKTyanb-
HOCTW NpoBNeM YpoXKaHOCTH, POCTa, YPOBHS KauecTBa caMux
Arof, )XMMONOCTW M U3roTaBNMBAEMbIX U3 HUX NPOAYKTOB A
Pecny6nuku Mapuit 3n HaumHaq ¢ 2021 r. 6binu opraHusoBa-
Hbl MUCCNEf0BaHus, MOCBALLEHHbIE XapaKTepy BO3AeACTBUA
Ha yKasaHHble mapaMeTpbl F'YMUHOBbIX CTUMYNSATOPOB pocTa
W MUHepanbHbIX yao6penuit, B Mapuiickom HUUCX - dunuane
OIrbHY ®AHL, CeBepo-BocToka.

LlaHHas aKcnepuMeHTanbHas [AeATeNbHOCTb OCYLWecT-
BNANach C UCNOJb30BaHWeM 06pa3sLoB Arod XMMoNoCTH Cu-
Helt, 6bin BbIGpaH MepCcreKTUBHbIA COPT Ha3BaHHOrO pacTe-
Hus. Y BbIBPaHHOro copTa Arof, NoLBEpPriCh UCCNeL0BaHUIO
TaKue 3HauMMble XapaKTepUCTUKM, KaK NPOLYKTUBHOCTb CO-
OTBETCTBYIOLEN NPOLYKLMM U YPOBEHb €€ KauecTBa.

KonneKLMoHHbIA yYacTOK KMMONOCTU CUHEH, MocaxeH-
Hon B 2007 r., 6bin u3bpaH ONA NPOBeLEHU OMUCAHHOMo
Bbllwe onbiTa. [oyBa OMLITHOrO yyacTKa L,epHOBO-NOL30/M-
cTas cpefHecyrnuHucTas. Mo rpaHynoMeTpuyeckoMy cocta-
BY CnaBokucnas, C HU3KUM COLLep)KaHUEM ryMyca, CPeLHUM -
LOCTYMHOrO Kanus U NoBbIWeHHbIM - AOCTYMHOro thocdopa.

B ocHOBY 3KcnepuMeHTanbHoi BesTenbHocTH Bbina mo-
noxeHa «[lporpaMma 1 MeToaMKa COpTOM3yYeHUs NIOLOBbIX,
AroAHbIX M OPEXOnmoAHbIX KynbTyp», U3faHHaa B r. Opne
B KoHLe XX B. OCHOBbIBasCb Ha HeW, BbIMOMHANIUCH OLEHKa
06Liero COCTOSIHUSA pacTeHuit UCCNefyeMoro Tuna, pacuet
CpeLHero npupocTa B TeUeHWe rofa, YUYeT cpefHeil Macchl
0[IHOM Arofibl, a TaKxe ypoxas [9].

Cxema onbita: 1) Kontponb - Boga 10 n/M% 2) TyMuHOBbIA
ctumynatop pocta («TopdaHoit JAP Mapuit 3n») - HopMa
pacxoga npenaparta - 150 mn/m? + Boga - 10 n/M% 3) NymuHo-
BbI CTUMyNATOp pocTa («TopdaHoit JAP Mapuit 3n») - HopMa
pacxoga npenapata - 300 mn/m? + Boga - 10 n/mM% 4) Aso-
ocka (HuTpoammodiocka N - 16 %, PO, - 16 %, K,0 - 16 %) -
posa BHeceHus 150 r/m% 5) TyMuHOBBIA CTUMynaTOp pocTa
(«ToptaHoit JAP Mapuit 3n») + Asothocka, HopMa pacxopa
npenapara - 150 mn/M? + Bopa 10 n/M% MuHepanbHoe yao6pe-
Hue - 150 r/m2.

MoBTOPHOCTb TpeXKpaTHasl, pa3MelleHue LensHoK - peH-
LOMWUHM3MPOBAHHOE, CPOK BHECEHUS TYMUHOBOTO CTUMYNATO-
pa pocTa U MMHepanbHoro yao6peHus - nepBas feKafa Mas
0[LHOKpaTHO. BHeceHne noBepxHocTHoe. Ha onbiTe UCnonb3o-
BanCs COPT XXMUMONOCTU cuHen Huxeropopckuit geceprt.

[YMUHOBBIM CTUMYNATOPOM POCTa HasblBaKTCA Opra-
HWUYeckue ypo6GpeHus, BKMouawowme B cebs COBOKYMHOCTb
MMKPO3/IEMEHTOB, WMEIOWMX NPUPOLHOE NPOUCXOXKAEHME,
a TaKXe BbICOKMI YPOBEHb COLEPXaHWS TYMYCOBbIX KUC-
not. Kakux-nubo orpaHMueHnin 0THOCUTENbHO CTaguM PocTa
PacTeHuit AN NPUMEHEeH!s LaHHOMO BEWecTBa He YCTaHoB-
neHo. Kpome Toro, ero ucnonb3oBaHue UMeeT psaf NpeuMy-
LLeCTB: YMeHblIEHWe CPOKOB CO3PEBaHUS, Pa3BUTME KPenKou
KOPHEBOI CUCTEMbI, Bbi3BaHHOE Gonee BLICOKOW CKOPOCTbIO
MPOLLECCOB KanMIHOrO M (hoCopHOro 06MeHOB, yMeHblue-
HWe YPOBHS HWTPATOB B OBOWAX, MOCTYNNEHWE PacTeHWsM
MUTaHUs CBOEBPEMEHHO M AOCTYMHOCTb nocnepHero. Mpu
3TOM CleflyeT 0TMETUTb, UTO 'YMUHOBbIA CTUMYNATOP PoCTa
He 0THOCUTCS K Uncny MUHepanbHbIx ynobpeHunit. bonee Toro,
Ha3BaHHOe BewecTBO CNOCOBCTBYeT 3anycky npowecca dop-
MUpPOBaHMA B NOYBE ryMyca U YNYULIEHUIO KauecTBa NUTaHNg
PacTeHuiA, MOCKONbKY 0BecrneunBaeT akTUBHBIA PocT nones-
HO1 NOYBEHHON MUKPODNOpbI.

TopthoryMMHOBBIA CTUMYNATOP POCTa NpefHasHaueH ps
06paboTKM NOCaf0uHOro MaTepuana v UCNoNb30BaHUA B Ka-
YecTBe KOPHEBbIX U BHEKOPHEBbIX MOLKOPMOK pacTeHuit npu
BbIPALLMBAHWN OBOLHbIX, LBETOUHbIX, 3€MIeHbIX, LEKOpPaTUB-
HO-TIUCTBEHHbIX KYNbTYP, ATOAHbIX KYCTAPHUKOB W MN0A0BbIX
LepeBbeB, ra3oHHbIX Tpae. CneayeT 0TMETUTL pap, NpenMy-
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Tabnuua 1

CocTaB ryMMHOBOro CTUMYNSITOpPa pocTa

OCYLLECTBASANOCh BHECEHUE MUHEpanbHOro ynobpe-
HWS M TYMMHOBOTO CTUMYNSATOPa; NPOMU3BOAMNACH Ca-
HWUTapHas 06pesKa KycToB.

0 XopoweM COCTOSHWW pacTeHuid, OLLeHUBaeMoM

B 4 banna, cBMOETeNbCTBOBasW NoKasaTenu, nony-

YeHHble B pe3ynbTaTte U3MepeHUa BeJIMYUHbI Cpef-
HEro ypoBHA nNpupocTa B TeYeHue ropa: Tak, npupoct

6es NPUMEHEeHNUa arpomMenMopaHToB (T. €. B ycnoBuax

eCTeCTBEHHOro nnogopoaus) coctasun 12 cM. [laH-

Hble YKa3aHHOro pacueTta npencTaBneHsl B Tabn. 2.

B panbHedwem 6bina sadukcupoBaHa npuGaBka
B paccmaTpuBaeMoM nokasaTtene B pasmepe oT 13 go

33 cM, cpefHaa BenWuMHa NpuUpocTa B TeYeHMe rofa
BapbupoBana ot 25 po 45 cM. [laHHble M3MeHeHus

Table 1
Composition of humic growth stimulator
lNokasarenu BennunHa nokasartens

BHewWHMit Bug, LseT 06BOLHEHHAs CycneH3us

TEMHO-KOPUYHEBOr0 LiBETa
3anax OtcyTcTByeT
MaccoBas nong Bnaru, % 86,8
MaccoBas pons cyxoro BewecTsa, % 13,2
MnoTHocTb, r/aM (r/n) 1056
CopepxaHue BoJ,0pacTBOPUMBIX FYMUHOBBIX KUCNOT, % 24,08
r/n 35,1
BanoBoe (o6uiee) conepxaHue ryMMHOBBIX KUCNOT, % 30,8
r/n 429
Banosoe copepxaHue thynbBoKMCNOT, % 5,1

npounsownu B pesynbTate pobaBnexus arpomenu-

LecTB UCMONb30BaHWUS Ha3BAHHOMO CTUMYNSTOPA: CHUXEHUe
HEeraTMBHOrO BO3[EMCTBUS Ha PACTEHWUS BHEWHWX YCHOBWN
Cpenbl; NOBblWEHWE YPOBHS COMPOTUBASIEMOCTU MOCHEOHUX
K pasnuuHbIM 3a60eBaHUsM; yNyylieHue BKYCOBbIX CBOACTB
NPOAYKUMM, BbIPALLMBAEMON C MPUMEHEHUEM YKa3aHHOIo
CTUMYNATOPA, @ TaKXe MOBbIWEHWE MONE3HOCTU TaKoW Mpo-
LYKUMKM, ynydlweHue [eKopa LBeToB, MOBbIWEHUE YPOBHS
YPOXXaNHOCTU U yCUNeHHe pocTa.

PaccmatpuBas ocobeHHOCTM BereTaLMOHHOro nepuopa
XuMonocTu cuHeit B 2023 ., cnepyeT yKasaTb Ha 4OCTATOYHO
6naronpusTHYH 06CTAHOBKY NSt pOCTa U pa3BUTUS PacTeHUs
Ha [,0CTaTOYHOM ypoBHE. [1p1 3TOM YCTaHOBNEHO NPEBbLILEHNE
CpemHecyTOuHOW TeMmnepaTypbl anpens Ha 4,0 °C, Kotopas
pocturna otMeTku okono +9,0 °C. BmecTe ¢ 3TuMM 3admkcupo-
BaHO HeBOMbLIOe OTKNOHEHWE YPOBHS 0CafKOB, COCTaBMUBLLEE
28 MM OT HOpMbl (MOMyYeHHbIA MOKasaTeNb COOTBETCTBYET
noutu 90 % oT HopManbHOro 3HaueHus). [locTaTouHo Tennas
noroga, NpeBbIlWaBLas CpeH1e NOKa3aTenu Ha NpoTSHKEHUH
HECKOMbKMX npenbipywmx net noutu Ha 2,0 °C u coctaBus-
wasa +14,2 °C, 6bina 3aMeyeHa B Mepuof LBETEHUA pacCMa-
TpMBaeMoro pacteHus B Mae. KpoMe 3Toro, yCTaHOBNEHO He-
Borblioe mpeBbilieHne HopMbl ocaakoB (Ha 13 %). 3HaueHue
LaHHOro nokasatens - 44 mMm. Temnepatypa Bo3gyxa Bnep-
Bble [OBa NeTHWXx Mecsua coctasnana +15,1..+19,8 °C (paH-
Hble 3HaueHWsi NPeBblWAT MIONbCKUE CPefHUE napaMeTpbl
npownsix rogos Ha 0,5 °C 1 ycTynawT UHOHLCKUM TOro e
nepuopa npaktuuecku Ha 2,0 °C). Takas norofa xapakrepu-
3yeTcs Kak ymepeHHo Tennas. OcapkoB Bbinano 25
1 70 MM cooTBeTCTBEHHO, Unn 39 1 92 % 0T HOpMbI.
ABrycT-ceHTabpb 6binK XapKuMK (OTKNOHEHNS oT
CPEeHEMHOroNETHNUX 3HaueHnit coctasuno +2-3 °C)

0paHTOB, uTo 06ecneunno onpepeneHHbl YPoBeHb
MUHEPanbHOro MUTAHWSA XXMMONOCTW. Tpu 3TOM Haunmyuwwid
pe3ynbTaT B OTHOWEHWM paccMaTpuMBaeMoro rnokasatens
(cocToAHMe pacTeHuid, oLeHeHHoe Ha 5 Gannos, U 3HaueHue
npupocta 45 cM) oBecneunno ucnonbaoBaHue YMUHOBOrO
cTMMynaTopa pocTa + Asotocku.

N3 npepncTaBneHHbIX JaHHbIX CNefyeT, uTo MOBbIWEHKe
YPOBHA MOTEHLMANbHOW YPOXKaMHOCTU, KaK M MO3UTUBHbIE
M3MEHEeHWS COCTOSHUSA PAacTeHUIA XUMONOCTM B LLeNOM, a TaK-
e UX NocrneaytlLee pa3BuTHe 3a4acTyH CBA3aHbI C UCMOSb-
30BaHMEM Ha HayambHOW CTa[ MM POCTA YKA3aHHbIX PACTEHMN
arpoMenuopaHToB. MaKcuManbHoe 3HaueHWe UCCHenyeMoro
MoKasaTens NpuUpocTa - NpeBbiWeHne KoHTpona B 3,7 pasa.

Kpome Toro, 6bin MccnefoBaH YpoBeHb COAEPXKaHUs B Nin-
CTbSIX XXMMOJNIOCTM MONE3HbIX COeAMHEHUI Kanua u docdopa,
a Takxke o06wero a3oTa. YkasaHHble 3aMepbl BbIMOSIHEHbI BO
BTOPYIO [eKany WoHS. VIMeHHO 3To BpeMs ABNgeTcs nepuo-
L,0M CO3peBaHusl Arof. YCTaHOBNEHO YCNOBUE YBENMUYEHUS
Ha3BaHHbIX 3MIEMEHTOB - BBEAEHWE BGonbliero KonuuyecTBa
arpoMenuopaHToB B KauecTBe MWUHepanbHoro nutauus. Mo-
NYYMBLUMECSA U3MEHEHMS BbINM BHECEHbI B TabN. 3, U3 faHHbIX
KOTOpOW CnefyeT, uTo MaccoBas A0Ns NOABUXHbIX COeAUHE-
HWiA Kanug Bospocna ot 1,5 no 2,1 %, tocdopa - o1 0,4 go
0,51 %. Yto KacaeTcs a30Ta, TO MaccoBasi [0S YKa3aHHOMo
coefMHeHns Boipocna Ha 0,7%, roe nepBoHauanbHoe 3Ha-
ueHue coctasnano 2,3 %. Cnepyet 0TMeTUTbL BapuaHT 'ymu-
HOBbIN CTUMyNATOp pocTa + Asodocka, rae NonyyeHa Hau-
Bonbwas npubaBka faHHbIX MOKasaTeneit: MaccoBas [ond

Tabnuua 2

BenuunHa cpegHeroguuHoro npupocTa 1 obuee coctosHue pactenni (2023)

Table 2

Average annual growth value and general plant condition (2023)

U CyXWMMM, 0CafKoB Bbinano 12-7 MM, uTo cocras- C " 06
o BapuaHTbI penHeroguyHbin lee coctosiHue

nsiet 18-14 % oT HopMbl COOTBETCTBEHHO. PacTeHus P npMpoCT, M pacTemwi, 6ann
XMMOJIOCTY [LEMOHCTPUPOBANY BECbMA YTHETEHHOE | Bona (koxTpons) 12 4
COCTOSHME B PACCMOTPEHHbIE Bbile OTPE3KU BPE- | fywmuwosslit crumynsTop pocta, 150 Mn/m 25+ 5
MEHMN. TYMWHOBbIiA CTUMyNsTOp pocTa, 300 Mn/M? 28* 5

Bbin BbINONHEH KOMMNEKC arpoTeXHUYECKUX | Asodocka, 150 r/m? 37+ 5
MepOMpPUATUIl Ha KONNMEKLMOHHOM YYaCTKe B OT-  [Tywuuoswit crumynsitop pocta + Asodiocka, 45 5
YeTHOM rofy: B Mepuof, BereTauuu TPexKpaTHO | 150 ma/m? +150 r/m?
npou3BoamMnach MPoronka, BbIMOAHANOCh MOf- HCP,, 2

KallMBaHWe TPaBOCTOS MEXAY PALaMM; COrNacHo
npefBapuTeNbHO pa3paboTaHHOA CxeMe OMbITa,

Mpumeyanue. 3gech 1 B Tabn. 3, 4% - nocTosepHo Ha 0,05%-HOM YpoBHE 3HAUMMOCTH.
Note. Here and in Tables 3, 4: * - significant at the 0.05 % level.
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COAEP)KaHVIE 3/IeMEHTOB NUTAHUA B IUCTbAX XXUMOJIOCTHU

nocne BHeceHus arpoMenuopanTos (2023)

Nutrient element content in blue honeysuckle leaves

after application of agromeliorants (2023)

Tabnuua 3 TlonyuyeHHble pesynbTaTbl 06ycnoBneHb
MMEHHO MpUMEeHeHUeM arpoMenuopaH-
T0B. MaKcuManbHbId pa3mep [oCToOBEp-
HOr0 MNpeBbIWEHUS KOHTPOJIbHOrO MoKa-
satens (+1r), coctasuBwuit B utore 2,0

r, yCTaHOBNEH B pesynbTaTe BbiGopa Ba-

Table 3

Maccosas gons Maccosas pons noa- Maccosas gons MoA- | nyanta [yMUHOBbIN CTUMYASTOP pocTa +
BapuaHtbl asora. % BUKHbIX COBIMHEHMIA | BIKHBIX COBIMHEHMI |
' thoctopa, % Kanus, % 3odpocka.
Bopa (koHTponb) 19 0,31 1,0
TYMUHOBbIW CTUMYNATOP POCTa, " N N BblBOﬂ,bI
150 mn/m? 23 04 15
TYMMHOBbIII CTUMYTIATOp PoCTa . i . nOﬂ,BOﬂ,ﬂ npensapuTesibHble UTOMU
300 Mn/m2 25 0,42 16 Ha OCHOBaHMM BbIMONIHEHHbIX WUCCMEM0-
Asochacka, 150 r/m? 2,7* 0,45* 19* BaHWiA, MOKHO MPUIATH K CTIEAYHOWNAM Bbl-
TYMUHOBBIN CTUMTIATOP pocTa + 20 - oy BOM,aM. u|-|0BbIUJEHVIe yPOBHEW KauecTsa
Asothocka, 150 M/M2 + 150 r/m? : ' ' ArOQHOM MPOLYKLWW U MOTEHLMaNbHOM
HCP,, 0,27 0,041 06 YPOXaNHOCTH, Kak W obliee cCoCTosIHME

asota - +1,1% (3,0 %), MaccoBas [,0N9 NOABWXKHbBIX COefUHe-
Huid chocdpopa - +0,2 % (0,51 %) u MaccoBas AoNs NOABUXKHBIX
coefuHeHuit kanua - +11% (2,1 %).

MNogBoos WUTOr BbINOMHEHHbIM B paMKax MCCNef0BaHWs
MeponpuaTuaM, HeobXoaUMO OTMETUTb MOSOXKMTENbHbIE U3-
MEHEeHWs B XapaKTepUCTUKaX PasBUTUS W pOCTa PacTeHWi
B OTUETHbIW rof, B pe3ynbTaTe NPUMEHEHNUS U3yUeHHbIX arpo-
MeN1opaHTOB.

B 1abn. 4, npencTaBneHHoON HUXKE, 0TpaXkeHbl UTOTM 0CY-
LLeCTB/IEHHOMO OMbITA, Lefibl0 KOTOpPOro 6bifo onpepenexHune
B/IMSIHASI UCNONb30BaHWUS MUHEPanbHOro yoobpeHus u rymu-
HOBOrO CTUMYNATOPA POCTa Ha YPOBEHb YPOXXAUHOCTU XKUMO-
NIOCTM CUHEi NepcneKTUBHOTo copTa.

Mo aHanu3y nokasaTeneil, CONOCTABNEHHbIX C KOHTPONEM,
U, KaK BUGHO M3 MaTepuanos, BHECEHHbIX B YKa3aHHyK Ta-
bnuuy, 6bina BbiiBNEHa [0CToBEpHas npubaBka, npegensbl
KoTopoit BapbupytoT o1 +0,4-17 T/ra. Oco6o 3HaunTenbHbIA
noKasaTtenb [JOCTOBepHoM npubasku (+1,7 T/ra npu ypoBHe
ypoxaiHocTv 3,5 T/ra) BbiSIBNEH B CBSI3M C MPUMEHEHMEM Ba-
puaHta [yMMHoBoro cTumynatopa pocta + Asodocku. Kpome
TOr0, CyMMa CpefiHeit Macchl OfHOM Arofibl - ele 0fiuH Beco-
MbI KQueCTBEHHbI/ NOKa3aTenb, PaCCMOTpPEHHbIN B Tabn. 4.
Ha pmaHHbIM KpuTepuil WUcnonb3oBaHWe arpoMenvopaHToB
TaKKe MMeeT NONOXUTEeNbHOE BAWUsiHWE. BennuuHa usyvae-
MOr0 MoKa3aTens Ha KOHTPONbHOM BapuaHTe coctasuna 1.
Utak, npu cpepHen Macce ofHoM aroapl B npenenax 1,6-2,1r
ycTaHoBNeHa [ocToBepHas npubaska B pasmepe +0,6-11T.

YpoxkailHOCTb W CpefHsAs Macca 0fHON Arofbl XUMoONocTH cuHei (2023)

Yield and average weight of one blue honeysuckle berry (2023)

pacTeHuii XWUMOMOCTH, @ TaKKe UX Mo-
Crefylolee pa3sBuTMe B HauasbHbIii NEPUOL, BECHOM CBSI3aHbl
C MPUMEHEHWEM Ha JaHHOM 3Tare arpoMenuopaHToB. Makcu-
ManbHOe NpeBbILEeHUEe KOHTPONbHBIX 3aMEPOB CPeLHEro npu-
pocTa B TeueHue roga coctauno 3,7 pasa (BaHHbIA Nokasa-
Tenb JOCTUT OTMETKM 45 cM), UTo CBSI3aHO C UCMONb30BaHUEM
BapuaHTa ['YMMHOBBIN CTMMYNATOpP pocTa + Asodocka. [locTu-
)KeHWe oNTUManbHOro YpoBHA COAEpXKaHUa Kanug, tocdopa
W a30Ta B JIUCTbSIX PACTEHMSl XUMONOCTH Takxe obecneum-
BaeTCs C MOMOLb0 [L0BABNEHUS PAaCCMOTPEHHbIX Bbille pas-
HOBMILHOCTEW arpoMen1opaHToB. B ycnoBusix oTUeTHOro roga
Hanbonblag focToBepHas npubaeka ypoxas (+1,7 7/ra) u Ka-
YeCTBEHHOro NoKasaTens cpefHen Macchl 0fHoi arogbl (+1,0
r) 6bina nonyyeHa B BapuaHTe [YMUHOBBIA CTUMYNISITOP pocTa
+ Asodhocka npu ypoxaiHocTu 3,5 T/ra 1 BennuumHe cpegHeit
Macchl ojHoM srofbl 2,0 T.
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AHHoTauus

3a6oTa 06 akonoruuecKoii GesonacHocTu cTpaHbl Tpebyet BHe-
APeHus CoBPeMeHHbIX Ge3BpefHbIX ANg OKpyXalowen cpeppl
cnoco6oB xo3AiCTBOBaHMA. [INs coxpaHeHns W BocCTaHoBne-
HUS NoYBeHHoro nnogopopus Gonbwoe 3HaueHue uMeet 060-
rauieHme ee [AOMNONHUTENbHbIM KOMMYECTBOM OPraHUYecKoro
BewecTBa. B cenbckoM xo3siicTBe pacnpocTpaHeHo yaobpenue
MoYBbl He TOMbKO NPOAYKTaMMU XXM3HEAeATeNbHOCTU Bbipalyy-
BaeMOro CKoTa, HO W pacTUTeNbHOM opraHuKoit. B uacTHocTy,
OfHNM U3 3htheKTUBHbIX BapMaHTOB ABNSIETCA BbiCafKa cupe-
paToB, cnocobHbIX o6orawaTb NOYBbI OFPOMHbBIM KONMYECTBOM
nonesHblX M NUTaTenbHbIX BelwecTB. KoHeuHo, mpexpe 4eM
BbICa)KMBaTb NOA06HbIE KYNbTYpPbI, CIeRyeT yYUTbIBaTh, UTO He
BCe U3 HUX MOryT oborawarb coctaB noysbl. Ecnu roBoputb 06
ycnosusax B KupoBckoii o6nactu, B yacTHocTH, 06 ocobeHHo-
cTax KnuMmarta B nepuop, ¢ 2022 no 2023 r., To 3pecb AOBOABHO
HEennoxo pocno TaKoe PacTeHue, KaK NIONUH Y3KOMUCTHBIN.
Bbicafika AaHHOM KynbTypbl NO3BOAMAA MONYYUTb Hennoxue
pesynbTaTbl: 06beM 3eneHol Maccbl pacteHus coctaeun 6o-
nee yeM 625,6 ufra. Mogo6Hoe KoNMYeCTBO TpaBbl HAMHOIO
NPeBOCXOAUT CaMble W3BECTHble COpTa ApYruX CenbCKOXo-
3AICTBEHHbIX KYNbTYp, K NpuUMepy, NoneBoro ropoxa COPTOB
Axkopp, ®namunro, Onurapx u GepopoBckuit (Ha 28-76 %); no
ypoXaiHOCTH 3eneHoil Macchl abconioTHO Cyxoro Beca - copTa
Axkopp, v ®namuuro (Ha 28 v 40 % cooTBeTcTBEHHO). [lupepom
no c6opy asora cran copt ®namuuro (4,98 w/ra, unn 72 % Gonb-
we KoHTpons), a no cbopy sonbl - copt Akkopg, (13,23 u/ra, nnu
64 % Gonble KoHTpons). CopTa y3aKonucTHoro nionuHa Akkopg,
®Onamuuro, Onurapx u ®epnopoBCKUIt MOXHO pEKOMEHOO0BaTh
AN UCNONb30BaHMS B KayecTBe CMAEPaToOB NMpU NPoOBeAEeHMM
BOCCTaHOBMEHMs (pereHepalLum) NoyB CenbCKOX03AHCTBEHHOMO
HasHayeHus.

KnioueBblie cnoBa:

3epH0606OBbIe KynbTypbl, Cuaeparbl, 6uonorusauus, akonoru-
yeckKasl 6esonacHoCTb, yp.oﬁpeHml, nnogopopgue

AKTyanbHbIM HanpaBneHUeM X039CTBOBaHUS B arpapHOoil
cthepe B HacTosliee BpeMsi CTaHOBMTCS MOLeMb, Noppasy-
MeBatolas GanaHc Mexny YLOBNETBOPeHUEM noTpeGHocTelt

Evaluation of narrow-leaved lupine
varieties for the purposes

of regenerative(restorative)
agriculture

S. A. Emeley, E. S. Lybenko

Vyatka State Agrotechnological University,
Kirov

emeleffsergej@yandex.ru
elenalybeko@rambler.ru

Abstract

Concern for the environmental safety of the country re-
quires introduction of modern environmentally friendly
management methods. To conserve and restore the soil
fertility, it is of great importance to enrich it with an ad-
ditional amount of organic matter. In agriculture, it is used
to fertilise the soil not only with waste products of raised
cattle but also with plant organic matter. Planting sider-
ates, which can enrich soils with plenty of useful nutrients,
plays a significant role. Before planting such crops, it is
important to know that not all of them can enrich the soil
composition. For the agroclimatic conditions of the Kirov
Region in general and for the years of 2022-2023 in par-
ticular, we accessed the possibility of using narrow-leaved
lupine. This plant gave good results with the fresh green
mass yield of over than 625.6 c/ha. This value significantly
exceeded the popular varieties of other agricultural crops,
e.g. the field pea varieties Accord, Flamingo, Oligarch, and
Fedorovsky (by 28-76 %). By the air-dry green mass yield,
narrow-leaved lupine exceeded Accord and Flamingo (by
28 and 40 %, respectively). The Flamingo variety became
first in nitrogen collection (4.98 c/ha, or by 72 % more than
the control) whereas the Accord variety - in ash collection
(13.23 c/ha, or by 64 % more than the control). The varieties
of narrow-leaved lupine as Accord, Flamingo, Oligarch, and
Fedorovsky can be recommended for use as siderates for
restoration (regeneration) of agricultural soils.

Keywords:

legumes, siderates, hiologisation, environmental safety, fer-
tilisers, fertility

PacTylLeil UMCIEHHOCTU HACEeNEeHWs U COXPaHeHUeM U Moj-
OepxaHueM npupogHoro 6uopasHoobpasus. [lpumeHeHue
TEXHONOr Ui MHTEHCMBHOTO BO3[ENCTBUS B 3eMNEAeNnUU Hera-
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TUBHbIM 06pa3oM CKa3blBaeTCs Ha MNOLOPOLWM MOYBbLI U ee
KauyecTBe, CHWXasi NpW 3TOM 3anacbl AOCTYMHbIX MUTaTeNb-
HbIX BELLECTB W CTeneHb Pas3BUTUA MOYBEHHON MUKPODNOpbI
[1, c. 86; 2, c. 28] n okasbiBas BAnsHME Ha GuopasHooBpasme
[3, c. 975].

BHepnpeHune aneMeHTOB pereHepaTMBHOIO 3eMnenenus no-
3BONIUT B PALE CNyYaeB COXPaHWUTb, a B pALe CryyaeB U [0-
6UTbCA NOBbIWEHUS NNOLOPOSMUS MOYBbI, ONPELENseMoro ero
KaueCTBEHHbIMK MOKa3aTensaMu, yBenuuutb BuopasHoobpa-
3ue 3eMenb CeNbCKOX03ANCTBEHHOTO HasHauYeHWsa, Npou3Bo-
OMTb PacTUTENbHYH NPOLYKLMI0 3a[,aHHOT0 KayecTBa.

O@MH 13 NpUeMoB BO3LENCTBUA Ha MOYBY, CNOCOBCTBYH0-
WA ee BOCCTAHOBMEHUIO, - 3TO BbiCafKa Pa3NUUHbIX Cefb-
CKOX03ANCTBEHHbIX KYNbTYP, OTHOCALLMXCS K KaTeropuu cupae-
paTtoB. bnarogaps LaHHbIM pacTeHMsM BO3MOXHO 060raTuThb
noyBy 60MbWWM KONMYECTBOM OpraHMUYECKMUX BeLLecTB, ynyy-
WKTb XXM3HELeATeNbHOCTb TOU MUKPOMIOpbI B 3eM1e, KoTopas
Cnoco6CTBYET YNyULIEHW0 COCTaBa NOYBbI, OUULLEHUIO FPYHTA
OT BPefHbIX 3arpsi3HeHNI U TOKCMHOB, @ TaK)Xe pasHoro poaa
BpemoMTeneil Kak pacTUTeNbHbIX, TaK U HacekoMbix. C nomo-
Wb CMAEPATOB MOXHO B KPaTKME CPOKM MOBbLICUTb 06bEMbI
rymyca, 6naroTBOpHO BRMAIOWEr0 Ha BCE CENbCKOXO03SIU-
CTBEHHble KynbTypbl [4, ¢. 3].

XopownmMmu cupepataMmu 9BNAKOTCA pacTeHus ceMeiicTBa
6060BbIX. YBENMUEHWE UX [ONKU B CTPYKTYpPe NOCEBHbIX Mi0-
Wanen nosBONUT CHU3UTb MPUMEHEHWe MUHepanbHbIX YA0-
6pexnnt [5, c. 9]. 3Tn KynbTypbl 06nafaloT CBONCTBOM Guono-
FMYECKOW a30T(MUKCALLMM, CNOCOBHbI CHU3UTb 3aCOPEHHOCTb
B noceBax. fIBNA9Cb MOKPOBHOW KYNbTYpOid, OHW CHUXatT
pa3BUTME 3PO3MOHHBIX MPOLLECCOB, @ TAKXKe YNyullakT arpo-
(hmanueckne ceoicTea nousbl [6, c. 18]. Kpome 3toro, MHO-
re 6060Bble BblpalMBAKT C LIENbH MOAYYEHUS PacTUTeNb-
Horo Genka, copepxaHue Kotoporo MoxeT gocturatb 39 %
[7,c. 368].

OpHoneTHuM BMOOM 6060BbIX, MMEHLWMUM Pa3HOCTOPOH-
Hee MCMoNb30BaHue, ABNAETCS NIONUH Y3KONUCTHbIN [8, C. 4;
9, c. 342]. B otnMuMe OT Opyrux BUOOB Manoro [ONrONeTus,
06nafas MeHbleil noTpeGHOCTbIO B TeNne, OH cnocobeH B ce-
BEpHbIX palioHaX 4aBaTb YCTOMUMBbIE YpOXKau He TONbKO 3e-
NeHOM Macchbl, HO M 3epHa. Ero NpomyKuMs COLepXuT MHOro
npoTenHa, obecneunsas Npu BbICOKON YPOXXAUHOCTM BONbLLON
c6op 6enka c eauHULbI Nnowagn. AMUHOKUCIOTHbIA COCTaB
Genka [oCTaTouHO 6GnaronpuaTeH, COLepXWUT 3HauuTeNbHoe
KONMYECTBO HE3aMEHWUMbIX aMUHOKUCAOT.

Ha TeppuTopuu paccMatpusaeMoit HaMu cTaHuuu ¢ 2022 .
MpOBOASATCS OMbITbl, HANPaBAEHHbIE Ha UCCef0BaHWe OCHOB-
HbIX XapaKTEPUCTUK MNIOMUHA U ero noTeHuuana B obnactu
YNyULIEHMs COCTaBa MOYBEHHOMO MOKPOBA Ha 3eMNSX CeJb-
CKOX03AUCTBEHHOTO Ha3HaueHus.

OcHOBHbIMK 3a[,auaMu UCCNefl0BaTenNelt CTanu: oLeH1Ba-
HWe 06beMOB YPOXXaNHOCTM 3eNIeHOI Macchl U NOTeHLMana co-
BupaeMoro oT pacTeHUs a3oTa; U3yueHWe BO3MOXKHOCTEN faH-
HOro CopTa JIINMHA 419 WUPOKOTe ero NPUMeHeHUs Ha BCeu
TEPPUTOPUM CTPaHbI; U3YYEHUEe BCEX XapaKTEpPUCTUK U BO3-
MOXHOCTEN paHHWX COPTOB NionuHa M T. A. lpuMeHss cTonb
LOCTYMHbI NOAXO0A 419 BOCCTAHOB/IEHNU] COCTaBa NOYBbI, KaK
CUAEepaThbl, MOXKHO 3KOHOMUTb 3HAUMTENbHbIE CYMMbl JEHEeX-
HbIX CPeLCTB, C03[,aBaTb NUTaTeNbHble NacTbuuLa fas CKOTa,

MOBbIWATL YPOXKANHOCTb PasfMUHbIX CENlbCKOX03ANCTBEHHbIX
KynbTyp, KOTOPbIE BbICAXWUBAKOTCS B MOYBY NOCNE CULEPATOB.
KpoMme TOro, maHHble KynbTypbl CMOCOBCTBYHOT YyOaneHuio
COpHOW TpaBbl, MOBbIWEHWIO NPOLEHTHOrO COAEPXKaH!s MNu-
TaTeNbHOro ryMyca, OUMLEHMI0 NoYBbl OT crop 3aboneBaHuit
W MPOUMX BpeuTenen.

B xope uccnepoBaHWa 6GbiM UCMONb30BaHbI PasfuyHble
paHHMe CopTa foNMHA Y3KONMCTHOro. B uacTHoCTH, pesynbTa-
TMBHO pacTylwue B faHHbIX obnacTax copta: [leko 2, AKKopg,
®namurro, Onurapx n OenopoBCKUN. IKCMEepUMEHTaNbHble
pa6oTbl NPOBOAMNM Ha UCCNeA0BaTeNbCKo Base ArpoTexHo-
napka ®rb0Y BO Barckuit TATY craHpapTHbIMM METOAMKaMK
[10, c. 49; 11, c. 101].

Cuctema 06paboTkM NoYBbI COOTBETCTBYET NMpefbsBse-
MbIM KynbTypoit TpeGoBaHuaM. YueTHas nnowanb LensHKu -
4,5 M2 Hopma BbiceBa - 1,3 MnH Bex. ceM. / ra. Moces cemsiH
npoBoauNM BO BTOPOI AeKade Mas, Y60pKy 3eneHon Macchbl
BeNW B MEPUOL MaKCMMANbHOMO HAKOMMEHUS MUTaTenbHbIX
BelecTs (KoHeL, BTOPOM aeKambl uiong). KoHTponeM BbICTynuA
COpPT ropoxa noceBHoro Ykas.

HwxenpepctaBneHHas Tabnuua BeMOHCTpUPYeT 06beMbl
3eMeHoi Macchbl UCMOMb30BaHHbIX KyNbTyp B X0fe MCCneno-
BaHWUS MO TaKWM napaMeTpaM, Kak NpUpogHas BRaXKHOCTb
U CyX0it 06beM.

MonyuyeHHble 0GbEMbl 3eNeHOW Macchl Mo MapaMetpy
MPUPOLHOr0 YPOBHS BMAXXHOCTU Y paccCMaTpMBaeMbIX COPTOB
KynbTyp SIBMSIOTCS HAMHOTO BblILE, YeM NPeoCTaBAAOT KOH-
TponbHble 3HaueHns - 433,2 u/ra. MpakTMuecku aHanoruy-
Hble JlaHHble 0TMeueHbl y copta [lexo 2 (okono 434,1u/ra). Mo
CpaBHEHMIO CO BCEMW COPTaMU, CaMbIM YPOXKalHbIM CTan copT
®namuHro, Kotopbin oan okono 763,8 w/ra, uto npesblwaet
06beMbl KOHTpONbHOro 06pasLia npubnuautensbHo Ha 80 %.

WccnepmyeMblid cyxoit 06beM MoKasan HECKONbKO MHble
pesynbTarbl. Tak, [leko 2 npopeMoHcTpupoBan okono 88 u/ra,

VpoxaliHoCTb 3eN1eH0M MacChbl Y3KOAUCTHOrO NIONMHA, u/ra
(B cpepHem 3a 2022-2023 ropbl)

Green mass yield of narrow-leaved lupine, c/ha
(average for 2022-2023)

M OTKnoHeHue
VpoxanHocTb,
Copr 3HaueHue 0T KOHTpONS,
ufra
u/ra
Vias HatypanbHas BnaxHocTb 433,2 0,0
K
A6contoTHo cyxoit BeC 135,7 0,0
HatypanbHas BnaxHocTb 4341 +0,9
lleko 2 - *
ABcontoTHO Cyxom Bec 87,4 -48,3
HatypanbHas BnaxHocTb 707,9* +274.,8
Akkopp, "
ABcontoTHO Cyxom Bec 163,9* +28,2
HaTypanbHas BnakHocTb 763,8* +330,7
®namuHro "
ABcontoTHO Cyxom Bec 176,2* +40,6
HatypanbHas BnakHocTb 513,7* +80,6
Onurapx "
AcontoTHo cyxou Bec 128,4 -1,3
. | HarypanbHas BnaxHocTb 703,4* +270,3
®epopoBcKuMM "
AbcontoTHo cyxoi BeC 139,3 +3,6
HatypanbHas BnaxHocTb 40,1
HCPO5 "
ABcontoTHO Cyxomn Bec 10,7

Mpumeyanue. * ypoBeHb foctosepHocTh - 0,95 (95,0 %).
Note. * significance level - 0.95 (95.0 %).
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PucyHok 1. C6op a3oTa ¢ ypoxaeM 3eneHoit Macchl aBCOMKOTHO CyXaro Beca y3KonuUCTHoro

nonuHa, u/ra (B cpeaHem 3a 2022-2023 ropbl).

Figure 1. Nitrogen collection with yield of absolutely dry green mass of narrow-leaved

lupin, c/ha (average for 2022-2023).

—_
e

Denopor it

B arpoknumaTuyeckux ycnoBusix CeBepo-BOCTOKA
HeuepHoseMHoI 30HbI B cpefHeM 3a 2022-2023 rr. no
YPOXKaWHOCTHM 3eMeHOM Macchl HaTypanbHOW BAXHO-
CTW [OCTOBEPHO MPEB30WN KOHTPOMb copTa AKKOpA,
®namurro, Onurapx u ®epoposckuit (Ha 28-76 %);
Mo YPOXKalHOCTM 3efeHOi MaccChl aBCoMOTHO CyXo-
ro seca - copta Axkkopa 1 ®namuHro (Ha 28 u 40 %
cooteetcTBeHHo). Copra Akkopa, ®namuHro, Onurapx
n ®epnopoBCKMiA oTAMYanuch GonbwmM cGopoM asoTa
W 307bl C YPOXaWHOCTbIO 3eMeHoit Macchbl abcontoT-
HO cyxoi npo6bl. Jlugepom no cbopy asota cran copt
®namuuro (4,98 u/ra, unu Ha 72 % Bonblue KOHTPONS),

a no c6opy 3ombl - copt Akkopp, (13,23 u/ra, unu Ha
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PucyHok 2. C6op 30mbl C ypoxkaeM 3eneHoi Macchl aBContoTHO Cyxoro Beca y3KoNMUCTHOro

nronuHa, u/ra (B cpepHem 3a 2022-2023 rogpl).

Figure 2. Ash collection with yield of absolutely dry green mass of narrow-leaved

lupin, c/ha (average for 2022-2023).

a KOHTponbHbI 06pasel, - okono 135 u/ra. Camble npogyK-
TMBHble Pe3ynbTaTbl NOyYeHbl 0T TaKMX COPTOB, Kak OnaMuH-
ro u Akkopp, - cooTsetcTBeHHo 177 u 164 u/ra.

Ha puc. 11 2 npuBepeHbl KauecTBeHHble NOKa3aTenu 3e-
NEeHOM Macchl, XapaKTepuaytowwye ee NPUrofHOCTb ANA pere-
HepaLu NoyBbl.

CGop asoTa onpepensieTcs ero CopepKaHueM B 3eNeHoM
Macce M ypoxaiHocTblo. YeM Bblwe 3TOT MoKasatenb, Tem
Gonble aneMeHTa BymeT [oOCTaBNeHO B MOYBY MpM 3anal-
Ke cupepatoB. Y ropoxa nonesoro copta Yka3s cbop asota
B cpenHeM 3a 2022-2023 rr. pocturan 2,88 u/ra. U3 paccma-
TPMBaEeMbIX COPTOB JIONMHA TONbKO Y [leKo 2 3T0T nokasatenb
oKasanca Huwke (2,18 w/ra) sHaueHNU KOHTPONSA, XOTa COfep-
XaHu1e a30Ta B 3e/IeHON Macce HaXooMTCA Ha ero ypoBHe. Ma-
nblit cBop a3oTa y 3TOro COpTa CBA3aH C HEBLICOKOH ypoXKaii-
HOCTb}0 ero 3eMeHoi Macchl U ee BbICOKOM BAXHOCTbHO.

OcranbHble paccMaTpuBaeMble copTa npeB3ownu no cbo-
Py a30Ta KOHTPOJIbHbIN BapuaHT. Bce oHu conepxanu B abeo-
NIOTHO cyxou npo6e 3eneHoi Macchl Ha 13-43 % Gonblue aso-
Ta, a copta Akkopg, ®namuuro u OenopoBCKUA OTAMYANKUCH
GonblwMM ypoBHEM ee YypOXaWHOCTU. MaKkcuManbHbii cBop
asoTa oTMeueH y copta ®namuHro - 4,98 u/ra, uto Ha 73 %
Bonblue KOHTpONS.

Bce onucbiBaeMbie B oMbiTe cOpTa Y3KONUCTHOrO NHOMWHA
COLLepXXaT B 3e/IeHON Macce BoMbLue 30/bHbIX 31EMEHTOB, YeM
ropox nonesoit. Huskuit yposeHb cGopa 30nbl y copTa [leko 2
CBA3aH C YPOBHEM €ro ypoXaiHocTW. Y ocTanbHbIX COPTOB
cbop 3onbl Ha 11-64 % 6onblue, YeM y KOHTPONbHOIO BapuaHTa.
MaKcuManbHbIi ypoBeHb 0TMeueH Yy copta AKKOpg, M CocTaB-
naet 13,23 u/ra.

Denopoecrmit

64 % Gonblue KoHTpong). TakuM 06pa3oM, NpoBefeHHoe
“ccnepnoBaHWe MpPOLEMOHCTPUPOBANo, uyto BCe pac-
CMOTpPEHHbIE HaMU CEeJIbCKOXO3AACTBEHHbIE KYMbTYpbl
M MX copTa 06nafarT 3HaUMTENbHbIM MOTEHLMANoM M
MoeanbHbIMM BO3MOXHOCTSIMM, KOTOpble BaXXHO pea-
NU30BbIBaTb B OTEUECTBEHHOM CENIbCKOM X03siACTBE
C Lenbl0 BOCCTAHOBNEHUS KauyecTBa NouBbl. Kpome
TOr0, pesynbTaTbl SKCNEPUMEHTOB MO3BOMUIMN MOHSTD,
yT0 He06XOAMMO M flanee BECTU aKTUBHYI0 UCCNefoBa-
TeNnbCKyto paboTy B 3T0M cthepe, TaK Kak Npy noMoLuu
PasnnuHbIX CULEPaTOB MOXKHO B KpaTKWUe CPOKM ynyy-
WMTb COCTaB MOYBbI, MOBbLICUTL 06bEMbI rymyca, 060-
raTuTb MOYBY MonesHbIMK BewwecTBaMu U T. 4. Ocobo XxoTuMm
OTMETUTb BbICOKO3thheKTMBHble copTa Akkopg, ®PnamuHro,
Onurapx u ®epnopoBCKuiA, KoTopble B ycnoBuax Kuposckoi
06nacTM XapaKTepu3ylTCs BbICOKMM apanTalWOHHbIM Mo-
TEHLMANoM No OTHOLEHWIO K JOPMUPOBAHMIO 3€/IEHON MacChl
u ee KayecTBa. X MOXHO pekoMeHA0BaTb AN UCMONb30Ba-
HWUS B KaYeCTBe CMA,EepaToB NpW NPOBELEHUM BOCCTAHOBEHNS
(pereHepawm) NOYB CENbCKOXO3AMCTBEHHOMO HAa3HAUEHMS.

ABTOpr 3aaBns0T 06 OTCYTCTBUM KOH(IIMKTA UHTEPECOB.
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OcobeHHoCTH pocTa U pa3BUTUS
PacTeHWi 0Te4YeCTBEHHbIX
rM6pUA0B caxapHOW CBEKbI

B nepuop repbuumpHoro crpecca

E. B. XXepsikos

MeH3eHCKMIA roCyLLapCTBEHHbIN arpapHbIA YHUBEPCUTET,
r. Mlensa

zheryakov.ev@pgau.ru

AHHoTauus

B cratbe npepcTaBneHbl pesynbTaTbl UCCNef0BaHWiA YCTOM-
UMBOCTM PacTeHuil caxapHOW CBEKMbl pa3nnyHbiX rubpupos
K HeraTMBHOMy Bo3peicTBuio repbuumpos. Ha HauanbHbix
3Tanax cBoero pocta Haubonee ycToiiuMBLIMU K HEraTUBHOMY
Bo3geicTBui0 repbuumupoe 6binKM pacTeHus caxapHoit cBe-
Knbl rubpupos F, Ckana, F, Mpunus u F, Byps. Mocne Bropoit
06paboTku Ha BapuaHTax C NpUMeHeHUeM repbuULMpoB Ha-
6nioganoch TOPMOXKEHME pOCTa C HapacTaHWeM Aeduuurta
maccbl. HauBonee ycToifumBbLIM K HeraTMUBHOMY BO3[EHCTBUI
rep6uumnpos 6bin rubpug F, Ckana. Y ru6pupos F, Mpunue u F,
lopM30HT BNUSIHME XMMMYECKOro cTpecc-thaKTopa OLeHHBa-
nocb Haubonee TOKCMYHbIM. DUTOTOKCMYHOCTD KOMBUHALMK
rep6uLMACE [NA cCaxapHOI CBeKMbl 3aMeTHO CHWXanach (o
12-13 %) no cpaBHeHuio ¢ Gonee paHHUMM rep6ULUAHBIMU
obpabotkamu. Mocne npoBegeHua Tpex repbuumupHbix obpa-
6OTOK BbICOKas YCTOWUMBOCTb K HEraTUBHOMY BO3[EHCTBUI
repbuunnos otMeueHa y rubpupa F, Ckana.

KnioueBble cnoBa:

CaxapHag cBeKna, repﬁVILl,Vlﬂbl, rMﬁpMﬂbl, (PUTOTOKCUMYHOCTD

CaxapHas NpOMbILWNEHHOCTb BaXkHa sl 3KOHOMMKM Poc-
CMU, IOCKOMNbKY CaXapHblid MeCOK He TONbKO BbICTYMAET B poNiu
rOTOBOr0 NPOAYKTA, HO TAKXKE SBNSETCS BaXHBIM CbipbeM 19
Lpyrux ToBapoB. OCHOBHOM MCTOUHMK MPOM3BOACTBA Caxapa
B Poccuu - caxapHas cBekna, ponsa kotopoii npesbiwaet 90 %
¢ 2012 r. KynbTmBMpOBaHKe cBeknbl npoBogutcs B 30 pernoHax
cTpaHbl. Poccus 3aHUMaeT 0fHO 13 NMOMPYHOLWMUX MECT B MU-
POBOM NPOM3BOACTBE CaxapHoi CBEKJIbI, ycTynas nuwb Kutato.
Hawa cTpaHa ynepxuBaeT nepBoe MeCTo B MUPE MO BbIpaLLy-
BaHUI0 CaxapHOil CBEKIbl W NPOW3BOACTBY CBEKNOBUUHOIO
caxapa c 2016 r. 3a nocnegHue naTb NeT 06beM NPON3BOACTBA
CBeKnbl yBenuuuncs Ha 14 %, MOCTUTHYB FOLOBOM OTMETKU
B 51,3 MnH 1. 0Tpacnb NpouU3BOLCTBa CaxapHoii cBeKnbl B Poc-
CMM 0cTaBanacb cTabunbHoi fo koHua 2022 r. C 2010 r. nno-
Waab noceBoB caxapHoii cBeknbl B Poccuitckoit ®epepaLum
3athukcupoBaHa Ha yposHe ot 1027,2 po 1159,3 Tbic. ra, npuyem
B MOCNefHWe rofbl 0TMeyaeTcs Hebonblioe CHUXeHWe nno-
wapu nocesa KynbTypbl [1, c. 101]. AHanus nokasan, uto cpef-
HAS YPOXXaNHOCTb CaxapHOi CBEKIbI MOCTOSIHHO pacTeT, U 3a
nocnepHue 10 net B lNeH3eHcKol 06nacTu oHa coctaeuna 378,4

Growth and development features of
sugar heet domestic hybrids during
the herbicide stress period

E. V. Zheryakov

Penza State Agrarian University,
Pensa

zheryakov.ev@pgau.ru

Abstract

The article presents the study results on the resistance of
different sugar beet hybrids to the negative impact of her-
bicides. At the initial growth stages, sugar beet plants of
the hybrids F, Skala, F, Priliv (Tide), and F, Burya (Storm)
were highly resistant to the negative impact of herbicides.
After the second treatment of fields with sugar beet plants
with herbicides, we observed growth inhibition signs with
the increasing weight deficit. The hybrid F, Skala was best
resistant to the negative impact of herbicides. The hybrids
F, Priliv and F, Horizont were least resistant to the toxic
effect of chemical stress. The phytotoxicity of the herbi-
cide combination for sugar beet markedly reduced (to 12-13
%) in contrast to the previous herbicide treatments. After
three herbicide treatments, the F, hybrid Skala showed best
resistance to the negative impact of herbicides.

Keywords:
sugar beet, herbicides, hybrids, phytotoxicity

u/ra (8 Poccuitckont ®epepaumn - 423,5 u/ra), a 3a nocnegHue
5 net - 3915 u/ra (8 Poccuitckon ®egepaumnn - 426,3 u/ra).
CBeKNOBOLCTBO NO-NPEeXHEMyY 0CTaeTcs OfHOM M3 Haubonee
HayKOEMKMX, TEXHONOIUYECKM WU OPraHU3aLMOHHO CROXHBIX
oTpacneit. HecMoTpsa Ha BOCTUrHYTbIE YCMEXM 0TeYeCTBEHHOTO
CBEKJI0CaxapHOro KOMIJeKca, MPOWU3BOAMTENMU CENbCKOXO-
3AWCTBEHHOTO CbipbS MMEKT CIIOXHOCTU C CEMEHHbIM MaTe-
puanoM. [longa ceMsH 3apy6eXkHoi CenekuMu B POCCUACKOM
arponpomblwneHHoM Komnnekce (nanee - AfK) k 2020 r. o
caxapHoit cBekne pocturna 98 %. CHuKeHuWe 3aBUCMMOCTH OT
rMBPUAOB CaXxapHOW CBEKINbl MHOCTPAHHOI CeNeKLmum 3a cueT
pa3paboTKu M NPOABUXEHUS TMBPUILOB CaxapHOM CBEKIbI OT-
@UECTBEHHOW CeneKkuMn C KOMMMEKCHbIM TeXHOMOrMYecKuM
OCHallleHMeM MpoLecca CeMeHOBOLCTBA CaxapHOW CBEKIbl
SIBNSAETCS Ba)KHbIM HanpaBieHWeM, KoTopoe HeobXxoanMo pas-
BMBaTb 1519 06ecneyeHns NPOLOBONbCTBEHHOI Ge30MacHOCTH
Poccuitckoit ®egepaumn [2, c. 3; 3, 4]. Moatomy ogHa M3 Bax-
HeMwWuX 3aflay CeMeHOBOMCTBA 3aKMOUaeTcs B NPaBUNIbHOM
pasMelleHus coptoB (rMBpMAOB) MO NPUPOLHO-3KONOTUYe-
CKMM 30HaM Halleil CTpaHbl, C YYeTOM Haumyulen Npucnoco-
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BneHHoCTM Kaxxgoro copta (rubpuma) K MECTHBIM YCIOBUSAM.
OCHOBHbIM MPUHLMMOM AAs OnpefeneHus npucnocobneHHo-
CT copTa (rMbpuaa) K BaHHbIM YCNOBUAM MOXET GbiTb HOp-
ManbHbIi POCT W ero paseuTHe, oGecneunBaroLe nonyyeHue
BbICOKMX W YCTOMUMBLIX Ypoxaee no rogam [5, 6]. bakoeyio
cMecb rep6uLLMa0B COCTaBASIN C YUYETOM KONMYECTBa COPHS-
KOB, MX (ha3bl pa3BUTHsl, @ TaKxe BULOBOr0 COCTaBa.

B nepuop, xumuueckoit GopbBbl C COpHSIKaMW caxap-
Has CBeKMa WCMbITbIBAET CTPECC OT BO3AENACTBUS repbuuu-
[0B, 0CO6EHHO B paHHMe (hasbl pa3BuTUs. B 3aBuUcMMOCTH
0T BO3pacTa pacTeHWd nop, AeicTBUEM repBULMa0B oTCTaeT
HapacTaHue MacCbl CaxapHOW CBEKbl, HapywawTcs (uamno-
noro-61oXMMUYECKME NPOLLECCh DOPMUPOBAHUS NIUCTOBOIO
annapar 1 KopHenmnoga.

VCTOMUMBOCTb PacTeHU K MOBPEXAaloWeMy LedCTBUI
NecTULMAOB 3aBUCUT OT aHAaTOMO-MOPEONOrUYECKUX U (hU3n-
0N0rMYeCKNUX 0CoBEHHOCTEN BULA, YCIOBUIA NPOM3PacTaHms,
TMna nousbl [7]. HapacTaHue Macchl KOPHENNOAa - OT (yHK-
LLMOHANbHOM aKTUBHOCTU NIUCTHER W CHOPMUPOBAHHOCTU NU-
CTOBOro annaparta. Mo3TtoMy afanTauus pacTeHuit caxapHoi
CBEKIbl K BO3AEACTBUIO repBuLLMa0B NOCPeLCTBOM aKTUBALIMM
pocTa NMCTOBOTO annapara (Konu4yecTBo, Macca M mnowanb
NUCTBEB) MOXET MPOTEKaTb B AMCMPONOPLMM C HapacTaHueM
KopHennopa [8].

MoneBoit onbiT Bbin 3anokeH Ha nonax 000 «KpacHas
ropka» Konblwneiickoro paioHa MeHseHckon obnactu. [ng
PelleHUs NOCTaBNEHHbIX 3aay4 NPoBefeHbl NoeBble OMbITbl.
OnbIT 1 - fBYXthaKTOPHbIA GbiN 3aN0XKEH METOLOM PeHO0MM-
3aumm no cxeme: haktop A - rubpup: 1 - F PMC 121, 2 - F,
Ckana; 3 - F, byps; 4 - F, Bynkan; 5 - F, BonHa; 6 - F, LiyHamu,
7 - F, Mpunus; 8 - F, TopusoHT; thaktop B - thou: 1 - pyuHas
oBpaboTtka (KoHTponb); 2 - obpaboTka repGuumpamu. Arpo-
TEXHWKA B OMbITE - NPUHATas B X03aicTBe. CaxapHyto CBEKNY
BO3[eNbIBany B NapoBOM 3BEHe 3epHOMNAapPONpPonaLIHOro CeBo-
obopora. lpepwecTBeHHUK - 03MMas niweHuua. Hopma Bbice-
Ba - 120 Tbic. wr./ra. baKoByl cMecb COCTaBNANM C YUYETOM
KONWYeCTBa COPHSIKOB, UX (ha3bl Pa3BUTHS, a TaKxKe BULOBOIO
cocTaga.

B coBpeMeHHOM cucTeMe BbipallMBaHUs CaxapHOi CBEKIIbI
M0 MHTEHCMBHOM TEXHONOMMM BaXKHOE MECTO 3aHWUMAEeT 3aluuTa
NOCEeBOB OT COPHSIKOB C NOMOLLbH repbuLmMaoB. 3a nocnefHue
rofbl HAMETUNACb TEHAEHLMS YBENUYEHUS 3aCOPEHHOCTM MO~
CEBOB BCEX KYNbTYp, B TOM UMCIIE U CaXapHOW CBEKIbI, ABMBLLIA-
Acs CrefCcTBMEM BBELEHUS B CEBOOBOPOT 3aNexHbIX 3eMefb,
HapyLWeHWs arpoTeXHUKM BO3MENbIBAHUS, B NEPBYH 04epenp,
HecobnofeHus ceBoobopoToB U CUCTEMbI 06PaboOTKM NOYUBI.
Mpou3owno 3HauuTENbHOE YBENUYEHWUE YNCTIEHHOCTU MHOTO-
NEeTHUX U TPYAHOUCTPEBUMBIX OBHONETHUX COPHbIX PacTeHuil
[9]. UccnenoBsanuns nposoaunu Ha oHe cnaboit n cpepHei
3aCOPEHHOCTW MOCEBOB CaxapHOW CBEKMbl C NpeoBnapaHu-
€M ManoneTHUX MABYAONbHbIX COpHAKOB (84,8-110,7 wr./m?).
B ceBoobopote, roe perynsipHo npoBogunau repbuuumHyto
06paboTKy NOCEBOB CENbCKOX03ANCTBEHHBIX KYNbTYp, rpynna
ManoneTHUX ABYAObHbIX COPHAKOB B NOCEBE CaxapHOM CBe-
KMbl He oTnMyanacb 6onbluM pasHoobpasuem BULOB U Bbina
MpeLCTaBneHa B OCHOBHOM WMpULied 3anpokuHyToit. Cpeau
MHOTONETHUX OBYLOMbHbIX COPHSKOB Bblnv OTMEYEHbI 0COTb
W BbIOHOK NONEeBOIA.

Mocne nepBoit rep6uuMpHoi 06paboTKM cpean W3yua-
eMbIX 0TeUYeCTBEHHbIX M'MBPMAOB HauGonblueit Maccoi pac-
TEHUA B HauanbHbI Nepuop, xapakTepusosanca ruépup F,
Ckana: uepes WecTb CYTOK Ha BapuaHTe C py4yHoit NpononKou
Macca ofiHoro pacteHus coctaBuna 1,31r, uto Ha 38 % GonbLue,
yem y rubpupa F, PMC 121. Macca pacteHus rubpunos F, Bon-
Ha, F1 lopu3oHT Takxe bbina Gonble, yem y rubpuaa F1PMC
121, wa 0,14 r, F, Mpunus - Ha 0,13, F, bypa - Ha 0,12r, F, LyHa-
mu - Ha 0,11, a y ru6pupa F,BynkaH - Ha 0,09 r. CpenHecyTou-
Has aBCcontoTHas CKOPOCTb POCTa PacTeHW B a3y MOMHbIX
BCXO[I0B 3a MepBbli yueTHbllt nepuop, y rnbpupa F PMC 121
(cTanpapr) 6bina Ha ypoHe 120-130 r. MayuyaeMble rnGpuabl
0TEUECTBEHHO CENeKLMM N0 CKOPOCTM POCTa PacTeHUI MOX-
HO pasfienuTb Ha TP rpynnbl: nepsas - rubpuabl F Bynkan, F,
Llynamu n F, Byps c abconioTHoM cpefiHecyToUHOM CKOPOCTbI0
pocra 140-150 r, Bropas - F Bona, F, Mpunus u F, TopuaoHr,
yBenuuenne maccol - 150-155 r B cyTku, Tpetbsa - rubpug F,
Ckana, pacteHus kotoporo npubasnsnu B macce 6onee 180 r
B CTYKM, UTO Ha 46,9 % Gonblue CKOPOCTU pocTa PacTeHuil -
6pupa F,PMC 121 (rabnuua).

BuoMeTpuyuecKue NoKasatenu pacTeHuit caxapHoi CBeKbl
yepes WecTb CYTOK Nocne nepeoil repbuunaHoii o6pabotku,
(cpenHsas Macca ogHoro pacteHus o o6pabotku - 0,18 r)

Biometric indexes of sugar beet plants
in 6 days after the first herbicide treatment
(average weight of one plant before treatment 0.18 g)

3emnu cTaponaxoTHble
mbpua F, Macca opHoro pacTenus CpennecyTouHas ckopocts
pocra
r % r/cyt./pacr. %

PMC 121 0,95 100,00 0,128 100,00
(cTanpapr) 0,77 100,00 0,099 100,00

104 109,47 0,143 m72
BynkaH

0,87 112,98 015 116,16

1,06 m,58 0,146 14,06
LlyHamu

0,89 115,58 o0ns 119,19

1,07 112,63 0,148 15,62
Byps

0,89 15,58 0,119 120,20

1,31 137,89 0,188 146,87
Ckana

1,09 141,56 0,152 153,53

1,09 14,74 0,151 17,97
BonHa

091 118,18 0,122 123,23

1,08 113,68 0,150 17,19
Mpunus

0,83 107,79 0,109 110,10

1,09 14,74 0,152 118,75
[opusoHT

0,85 10,39 0M 12,12

lpuMeyanue. B uucnuTene - KOHTpOnb (pyuHas Npononka); B 3HaMeHatene -
npu o6paboTke repbuuupamu.

Note. The nominator means control values (hand weeding); denominator -
experimental values (after treatment with herbicides).

VcTaHoBNEHo, uTo rep6uLMA, NPUMEHEHHBIN LS 3aLLUTI
CaxapHOW CBEKIbl B MEPBYH0 XMMUUECKYH 06paboTKy, oKasbl-
Basn [LOCTOBEPHOE WHrMbupylolee BNUSHWE Ha HapacTaHue
6uomacchl. CpefHas Macca OLHOM0 pacTeHusi Yepes LecTb
cyTok mocne o6paboTku repbuumpom coctaBnana 0,88 r.
AHanua 6GuoMeTpuuUecKuX [aHHbIX PacTeHMI MoKasan, uTo
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BO3[eNCTBME CTpecc-(haKTopa, KOTOpbIM B [aHHOM Crlydae
SBNANCs repbuump, Ha pacTeHUs Bcex rMbBpMO0B 0Kasanoch
HeraTMBHbIM, YTO BbIpaXanocb B CHWXXEHUM CKOPOCTM pocTa
W, KaK CNefdCcTBKe, TEMNOB HapacTaHUs Macchl. Ha HauanbHbIX
aTanax cBoero pocta HauGonee yCTONUMBLIMU K HEraTUBHOMY
BO3LeNCTBUIO repGuLMaoB Bbinu pacTeHUs caxapHoii CBEKbI
rubpunos F, Ckana, F Mpunue u F byps, kotopble BbicTpee
BO306HOBNANM aKTUBHbII PoCT nocne 06paboTku repbuLmaom:
CHWXeHWe TeMnoB npupocTa Macchl coctasuno 0,028-0,029 r.

Mocne BTOpoi repBULMAHOIA 06PaGOTKM Ha KOHTPONbHOM
BapuaHTe (6e3 NpUMeHeHUs NecTMLUa0B) Hanbonblas Macca
100 pacTeHuit caxapHoii cBeKnbl Bbina nonyyeHa npu Bbipa-
wusaHuM rnbpuna oteuecTseHHon cenekuum F, Ckana v co-
craeuna 1,166 kr. fupug F, PMC 121, ucnonb3ayembiit B AaH-
HOM OMbiTe B KauyecTBe CTaHfapTa, 0TCTaBan OT WU3yuyaeMbiX
rmbpupoB no HakonneHuto Macchl Ha 32-111r. Macca 100 pac-
Tenu rnbpunos F, Bynkan n F, Llynamm 6bina Gonbuie mac-
Cbl CTaHpapTHOro rubpupa Ha 3,4-3,6 % COOTBETCTBEHHO, HO
MeHblue, yeM y rubpuaa F, Ckana Ha 62-65 r. CpegHecyTouHas
CKOpOCTb pocTa pacTenuit rubpupa F, Byps - 1,5 1 B cyTkm -
obecneunBana 6onee WHTEHCMBHOE HAKOMEHME MacChl, YeM
y cTaHpaptHoro rubpuaa F, PMC 121. V ru6punos F, Mpunus,
F, Bonna u F, TopusonT macca 100 pacteHui coctasnsna 1,115-
118 Kr, uto Ha 4,7-5,0 % Gonbwe Maccel rubpuga F, PMC 121,
HO MO MHTEHCWUBHOCTW HAKOMMEHWUS Macchl ycTynanu rubpuay
F, Ckana Ha 48-51r.

Ha BapuaHTax c rep6uumpaHoit o6paboTkoit Habnoganoch
TOPMOXXEHME pOCTa C HapacTaHueM peduuuTa Macchbl, Mo
CPaBHEHMIO C PyYHOIi MPOMONKOA, C NocneaytoLien anantaum-
eN M aKTMBM3aLMell POCTOBbIX NPOLLECCOB, CMOCOGCTBYHOWMX
BOCCTaHOBMEHMIO (hU3NONOrUUECKUX PYHKLMIA PAaCTUTENBHOMO
opraHusma. Y craugaptHoro rubpupa F, PMC 121 macca 100
pacTeHuit coctaBuna 0,865 kr. HauGonee ycToiumBbIM K He-
raTMBHOMY BO3[E/CTBUIO rep6uLmMaoB Bbinu rnbpug F, Ckana,
Macca 100 pacTeHuit KoToporo cocTaeuna 961r. CTaHaapTHbIN
rubpun, F, PMC 121 sHauuTenbHo oTcTaBan B pocTe npu rep-
BuLMaHOM 06paboTKe: cpefHeCyTOUHas CKOpPOCTb COCTaBuna
1,230 r. Bec ogHoro pactexns rubpuna F, bypa 6bin Ha 4,82-
5,53 % Bonbue pacreHunii ruépupa F, PMC 121.

Macca 100 pacTeHuit caxapHoii CBeKMbl nocne npoeefe-
Hus Tpex repbuumpHbix 06paboTok coctaBnsna 3,9-4,5 kr.
bes npuMeHeHns xummnueckux obpaboTok HambonbLlas Macca
OfIHOrO pacTeHus Gbina oTMeueHa y rubpuaa F, Ckana v co-
craBnana 45,59 r, uto Ha 11,57 % 6Gonble, yeM y cTaHmapT-
Horo rubpupa F, PMC 121. Y ocTanbHbIx n3yuaeMmbix rubpuaos
MHTEHCMBHOCTb HAKOMMEHWUs Bbina HECKONMbKO HWXKe, YeMm
y rubpuaa F, Ckana, v uepes wecTb CyToK Nocne NposefeHus
06paboTKM Macca OQHOro pacteHus coctaBuna 44,1-44,5 T.
lMocne npoBepeHus Tpex repbuumnaHbIX 06paboToK pasnuuus
MEX[Y MacCOW MHTAKTHbIX W MOJBEPKEHHbIX HEraTMBHOMY
BO3LENCTBMIO XUMUUECKMX CTpecc-(hakTopoB pacTeHuit ca-
XapHOW CBEKbl BbiNM CyLWeCTBEHHbIMK, @ CNOCOBHOCTbL pac-
TEHUI1 NPOTUBOCTOATH YrHETAloWEMy AeACTBUI repbuLnaoB
0T/MYanacb B 3aBUCMMOCTH OT rMBpUAoB. PacTeHns caxapHoil
CBEKIIbl, HAXOOACh B CTPECCOBOM COCTOSIHMM, NPUOCTaHaBM-
BAKOT CBOJ POCT, UTO M OTPaAXXAeTcs Ha MHTEHCMBHOCTM Ha-
KonneHus Macchl. OTCTaBaHMe B HaKOMNEHWUN MacChl Y CTaH-

maptHoro rubpupna F, PMC 121 cocrasuno 13,15 % no cpaBHenne
C PyuHOit NPONONKoi. BbicoKas yCTOMUMBOCTb K HEraTUBHOMY
BO3AeicTBMI0 repbuunaos oTmeveHa y rubpupa F, Ckana.
Menee ycToitumsbiMu Gbinn rubpuapl F, Bynkak, F, LiyHamm, F,
lopu3oHT 1 F, punue - ux cnoco6HoCTb K BO306HOBNEHNIO
aKTMBHOIO pocTa nocrne repbuLLMAHONO CTpecca oLeHMBanach
Ha yposHe 87,1-87,3 %.

Takum 06pa3oM YcTaHOBAEHO, YTO (WMTOTOKCUUHOCTb
rep6MLMA0B ONA pacTeHuit usyuyaembix ruBpULOB NposB-
nanacb B pasHoi cTenenu. Haubonblag Macca ofHOro pac-
TEHUS W MPOLOMKUTENbHOCTb Aenpeccuu pacTeHuit Gbina
kopoue y rubpunos F, Ckana u F, BonHa. Yuet ypoxaitHocTy
KOPHENNIOA0B MoKasasn, Yto npeuMywecTso no cbopy Kop-
Hennopnos 3a rubpuaom F, Ckana, o6ecneunsmm npupoct
ypoxanHocTu Ha 11,55-12,16 1/ra, unn 23,7-24,0 % K cpeq-
Hen (51,27 1/ra). Ha BTOpOM MecTe no YpoXalHOCTH Kop-
HennofoB rubpupbl F] BonHa u F1 [0pM30HT, NonyyeHo fo-
nomnHuTeNbHO (OTHOCUTENbHO cpedHen) ot 4,41 oo 6,26 T/ra
npomoykuuu, unu 8,6-12,2 %. HauMmeHbluen ypoxalHOCTbIO
B CIIOXXMBIUMXCA TMAPOTEPMUUYECKMX YCNOBUSAX BeretaLuu
oTnnuancs rubpup F, PMC 121, ypoxaitHocTb koToporo co-
ctaBuna 44,86 1/ra.

ABTOp 3asBnsaet 06 OTCYTCTBUU KOH(NKUKTA WHTEpPeCOoB.
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Bnusxue npegnoceBHoi 06paboTku
nepeMeHHbIMM MarHUTHbLIMU NONAMU
W NOBBIWEHHbIX 1,03 OPraHUYeCKUX
yno6peHuit Ha ypoxkan KapTodhens

B. . 3anHynnuu*, A. M. Typnakosa*,
A. H. Noxupuukas*, E. A. lankuna**, B. T. [pa3HoB**
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AHHoTaLus

B nocnepHue ropbl Bce vaue crtanu obpawarb BHUMaHWe Ha
MOMCK HOBBIX TEXHOJOTHif, NOBLIAKWMNX YPOXKAHHOCTD CeNlb-
CKOX03SIMCTBEHHbIX pacTeHuit. 0cobblil MHTepec € 3TO TOUKM
3peHus NpefCTaBNSOT TEXHONOrMM TPUMEHEHNS UMITYNIbCHbIX
3NeKTPOMarHNTHbIX Noneii B pafMOBOIHOBOM AWaNa3oHe.
WccnepoBaHus BLINONHSANM HAa 3KCMEPUMEHTaNbHbIX yyacT-
Kax WHctutyTa arpobuotexvonoruin ®UL, Komu HL, YpO PAH
B COOTBETCTBMM CO CTaHAAPTHbIMU MeTopamu. Kny6Hu kap-
Todhens pasHbiX COpPTOB Nepep, NOCaAKOi NOABEpPranu nek-
TPOMarHUTHOMY BO3[eiCTBUI0 YCTpoiicTBOM «TOP» B pexkume
15/5 (15 MuH Bo3peicTBUA, 5 MUH NnepepbiBa, TPU pasa B fieHb
nepep NocagKoil) C MHAMBUAYaNbHbIM CMEKTPOM BO3feil-
CTBHUS.

MNokasaHo yBenuueHWe CKOPOCTU BCXOMOB KapTodens, no-
BbllEHWE ypoXxaifHocTu nocne o6paboTku. BHeceHne noebl-
WeHHbIX [03 OpraHMYeckux ypaobpeHuid mpuBeno K cyue-
CTBEHHOMY MOBbLIWEHUI0 YPOXKAHOCTU U CHU3UNO 3IdheKT
npennocesHoii 06pa6oTku 3MU, Ho He oTpasunocb Ha NoBbI-
WeHWUn uncna Kny6Heit Ha KycT y 06paboTaHHbIX BapuaHTOB
copta lMeuopckuii.

KnioueBble cnosa:

KapTothenb, copta, coproo6pasLibl, 3NeKTpOMarHuTHoe usnyye-
HuWe, 3MU, YPOXKaiHOCTb

BoamoxHoCTb Gofiee MOMHO peanu3oBaTb reHeTUUECKU
noTeHuMan o6ecneunBatoT He TONIbKO MOrOAHbIE YCIOBHS, HO
W GnaronpusTHbIA arpodoH Cenbxo3yrofui, o6ecrneyeHHbli
OpraHWMUecKUMM U MUHepanbHbiMM ynobpeHusMu. OpHaKo
LAUTENbHOE MPUMEHEHWE OPraHUMYecKUX W MUHEepanbHbIX
yao6peHuii MOXKET 0TpasuTbC Ha arpotinsnNyeckux CBOM-
CTBAX MOYB, YTO 0COBEHHO BAXHO /199 arpoLLeHO30B CEBEPHbIX
M apKTUYECKUX TeppuTopuit. Mo3ToMy NOMCK MHBIX aKTOPOB,
MOBbIWAKIWMX YPOXKANHOCTb CEeNbCKOXO3ANCTBEHHbIX Kyfb-
TYp, ABNSETCS aKTyaNbHbIM.

Moka3aHo, YTO BO3AENACTBME MEPEMEHHOro 3MeKTpoMar-
HWTHOTO MONIA HA CeMeHa PacTeHW! B Mepuog, UX NoKos Npu-

Effect of pre-sowing treatment with
alternating magnetic fields and
increased doses of organic fertilizers
on potato yield

V. G. Zainullin*, A. M. Turlakova®*, A. N.
Pozhiritskaya*, E. A. Galkina**, V. G. Gryaznov**

* Institute of Agrobiotechnologies, Komi Science Centre of the Ural
Branch of the Russian Academy of Sciences, Syktyvkar

** Science Centre, 0AO Concern Granite,

Moscow

zainullinv.g@yandex.ru

Abstract

In recent years, attention has increasingly been paid to the
search for new technologies that increase the productivity of
agricultural plants. From this point of view, technologies for
the use of pulsed electromagnetic fields in the radio wave
range are of particular interest.

The studies were carried out in experimental plots of the In-
stitute of Agrobiotechnologies, Komi Science Center of the
Ural Branch of the Russian Academy of Sciences in accord-
ance with standard methods. Before planting, potato tubers
of different varieties were subjected to electromagnetic ra-
diation by the TOR device in the 15/5 mode (15 minutes of
action, 5 minutes of break, three times a day before planting)
with an individual spectrum of action.

We observed an increase in the shooting rate of potato and
a rise in yield after electromagnetic treatment. The intro-
duction of increased doses of organic fertilisers significant-
ly increased the yield and reduced the effect of pre-sowing
electromagnetic irradiation but did not affect the increase
in number of tubers per potato bush observed in the treated
variants of the Pechorsky variety.

Keywords:

potato, varieties, samples, electromagnetic radiation, pro-
ductivity

BOJMT K CYWECTBEHHbIM U3MEHEHWUSIM B (BU3UONOrMU CEMSH
npu npopactaHuu. Kak HU3KouacToTHOe, TaK U BbICOKOYACTOT-
HOe 3MeKTPOMarH1THbIE Nons CnocobHbI NPUBECTH K ddeK-
Ty GuocTumynauumu cemad [1, 2]. BoisiBnieHo, uto Bo3aeiCTBUE
Ha CeMeHa MuWeHWLLbl MarHWTHOMO Nons ¢ nokasartensamu 12,5
n 25 MTn B TeueHue 6 OHell C AAMTENbHOCTbIO BO3LENCTBUS
15 1 30 MMH B CYTKM MPUBENO K YBENUYEHUH COLEPXKAHUS
BOAbl, Xnopodunna M KapoTMHOMAO0B. YcTaHOBNeHa 3aBu-
CMMOCTb MEX[Iy 3KCMpeccueil reHoB W COOTBETCTBYHLLMMY
napaMeTpammu, 0COGEHHO MW MarHUTHOW WHOYKUuM 25 MIn
B TeueHue 30 MUH, NpMueM n3MeHeHNs Habnioganuchb Bo BCeX
reHax Mo CPaBHEHWMIO C KOHTPOMbHOM rpynnoi [3]. AHanua
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TPaHCKPUNTOMa BbISIBUN M3MEHEHWS B KONMYECTBE TpaHC-
KpUNTOB NpU BO3OENCTBUW 3NEKTPOMArHUTHOTO M3NyYeHus
(nanee - 3MU). KonuuecTeeHHas nonuMepasHas LenHasa pe-
aKuusi B peanbHOM BpeMeHW NOATBEpLAMIa AeperynmpoBaHue
HekoTopbIx npoueccoB Metabonuama [JHK. bonee rny6okumu
6bInK M3MEHEHWS B pa3Mepax Nyna MeTabonuToB C U3MEHEHU-
MW B (DOTOCMHTETUYECKOM W LLEHTPaNbHOM 3HEPreTUYecKoM
meTabonusme [4].

B Haweit paboTe Mbl OLEHUIM 3tEKTUBHOCTb TEXHONOTUH
[MCTaHLMOHHOI 3N1EKTPOMarHUTHON 06paboTKM W MOBbIWEH-
HOTO COAEpXKaHWs OpraHUuYeckux yLoBpeHuid Ha nokasatenu
KauecTBa ypoxxas KapTodens ¢ pa3Hoit uctopuein o6paboTku
CnabbiMM HEUOHW3UPYHOLMMU UMMYNBCHBIMU NONAMU.

MaTepMan bl U METObl

OueHKy 3theKTUBHOCTM BO3LEUCTBUS Ha KapTodenb
MepeMeHHbIX 3NeKTPoMarHuTHbIX noneit (panee - MM3MIN)
MPOBOAMNM HA 3KCMEpPUMEHTaNbHbIX nnowagkax MHctutyTa
arpo6uotexHonoruit UL, Kommn HL, YpO PAH. Kak yxe oTMe-
yanocb Hamu [5], aKCrepuUMeHTanbHbIM yUYacToK XapaKTepu-
3YeTcs BbICOKMM YPOBHEM FPYHTOBbIX BOf, PAHEE ero HUKOrfAa
He UCMonb30Bany Nojf, CeNbCKOX03AMCTBEHHbIE MOCAAKN U He
BHOCM/IM OPraHMYecK1e U MUHepanbHble yLo6peHus.

Mo paHHbiM OTBY CAC, onblTHoe none XapakTepusyetcs
Ha ceHTabpb 2023 r. cnepytowmmu nokasatenamu: pH_ 5,5,
rMAPONUTMUECKas KUcnoTHocTb - 1,53 MMonb/100 r, nogsmx-
Hble coeuHeHuns tocdopa - 906,5 MaH (Mr/kr), nogBuMxHbIE
coefuHeHns uuHKa - 9,90, nofBMXHbIE COELUHEHUS MapraH-
ua - 5,12, nogsuxkHble coemnHeHns Kanua - 717, 06MeHHbIN
Kanbuuit - 12,00, 06MeHHbIN MarHui - 6,50, a30T WenoyHorm-
nponuayembi - 151 man (Mr/kr). B okta6pe 2023 r. Ha onbIT-
Hoe norne 6bino BHeceHo opraHuyeckoe ynobpenue (120 T1/ra).
Mo paHHbIM OIBY CAC ot 22.05.2024 (npotokon N2 2), yuactok
uMen cnepylowme nokasatenu: pH_ 4,91, rugponutuyeckasn
KWUCNOTHOCTb - 5,25 Mmonb/100 T,
MOOBWXHbIE COEAUHEHUS LUH-

Ka - 13,6 Man™ (Mr/kr), nooBwx- 30
Hble COeAMHEHUs MapraHua - 20
26,6, nopBwXKHble coeguHeHus 1°
Menu - 3,34, nofBWXHas cepa -
7,20, nopBUXHble COEAUHEHUs
tocthopa - 676,5, nopBuXHbIE
coefuHeHna Kanus - 229,5 mnu’
(Mr/kr), opraHuueckoe Belle-
ctBo - 5,23 %. lNpu cpaBHeHUM
LAHHbIX MOKasaTeneit BUMHO,
yTo TOCNEe OCEHHEero BHece-
HWS OpraHMuYeckux YLoBpeHuit

B MOYBE YBENMYMNOCb COpep- ..
XaHMe MaKpo- U MUKPOINEMeH-
TOB, CYL|ECTBEHHO YBEMUMIUCL |,
MOKasaTenn TUOPONUTUYUECKOA |
KUCMOTHOCTH.

3aknafKa oensHok no oLeH- e
ke Bnuauus [13MI1 kapTodens
OCyLLeCTBNEHa COrnacHo obue-
NMPUHATON MeTopuKe C cobnio-

ET] MHIHE

WHOHB

o 724 T,

CpeAHecyToUYHaA TemnepaTypa

Wb

e (P2 HAA MHOTONETHAR —T023 T

cpegHecyToYHan
Temnepartypa, °C

HHDAb

e (2 AHARA MHOTOAIETHAA man

AeHueM Tpe6oBaHMI K NNOTHOCTW NOCALKM U UMCTy NOBTOP-
HocTen [6]. IKCrepuMeHT Bbin BbINONHEH Ha OfHOPSIAKOBbIX
LEeNaHKax B ueTblpex NOBTOPHOCTAX, MOWAAb OGHON AensaH-
Ku - 5,25 M2

Kny6Hu kaptochens Becom 50-80 r (BTopasa dpakuuq) ne-
pef NocafKoi NofBepranyt aNeKTpOMarHUTHOMY BO3[,eACTBHUIO
annapatom «TOP-6uo» B pexume 15/5 (15 MuH Bo3meicTBMS,
5 MMH nepepbiBa B TeueHue 1 u nepep nocagKoil) ¢ yacto-
Toi uMnynbca 125 . MokasaTenu nepuoguuecKoro MarHuT-
Horo nonst Ha paccrosiiun 10 cM OT u3nyuyaTens annapata
«TOP6uo» He npeBblwany 3HaueHus 1,5 MKIN € TOYHOCTbHO
0,22 MKT, 3NeKTPUUYECKON KOMMOHEHTbI U3lyueHnd - He Bonee
3HauyeHun 214 B/M ¢ TouHocTbio 32 B/M, NNOTHOCTb MOLLHOCTH
nanyueHns Ha yactote 2,45 Ty He npesblwana 36 MKBT/cM?
(OAOD «KoHuepH "TPAHUT"») [7, 8]. O6pabatbiBanuch Kiy6Hu
ypoxkas 2023 r. u noToMCcTBO KnyGHelt, o6paboTaHHbIx IMU
B 2021, 2022 v 2023 rr. MNoneBble Habn@eHWs 3a copTamu
KapTodens BbINOMHEHbI N0 CTaHgapTHoON cxeme [9].

OueHka MeTeoponoruueckux ycnosuit 2021, 2022,
2023 rr. BbIMONHEHA Ha OCHOBaHWW [OaHHbIX caita http://
www.pogodaiklimat.ru/ no r. CoiktbiBkapy (puc. 1) u https://
pogoda.turtella.ru/russia/syktyvkar/archive?ysclid=m0v231
tn15912056606 (puc. 2).

MonoxwuTenbHble MorogHble nokasatenu B Mae 2023 .
obecneunnu [0CTAaTOMHO PaHHIOW MocafKy Kaptodens
(25.05.2023) B cpaBHeHun c¢ 2022 r. (07.06.2022). B wuioHe
2023 r. cpepHas TeMmnepaTypa Bbina HUXe cpesHen MHOro-
NIeTHEeN HOPMbI, KONMYECTBO OCAfKOB HUXe CpefHell MHOro-
neTHeil Ha 38,2 MM, UTo OTPULLATENbHO OTPA3UNOCh Ha pasBU-
TUM paHHel cTaauu KapTotens - Nepuog NosBeHUs BCXOLO0B
oKa3ancs pacTsHyT. B 2024 r. cpegHecyTouHasa TeMnepatypa
6bina, HaobopoT, Bbllle, [OCTaTOYHOE KONMYECTBO OCA[KOB
npvBeno K 06MnbHOMy poCTy 3eNeHoi Macchl.

CpepnHsis TemnepaTypa Bo3gyXa 3a Mtofb, PaBHO U aBrycT,
2023 1 2024 rr. Gbina Bbllwe CPefHEe MHOroNeTHe! HOpMbI.

KonuyecTso ocafHoB, MM

an

——— iAo

SBMyCT mai HIOHb HIDN b aBMyCT

e (P2 AHAA MHOTONETHAR

PucyHok 1. [luHaMMKa NorofHbIX YCNoBuiA BeretauuoHHoro nepuoaa 2023 roga.
Figure 1. Dynamics of weather conditions of the growing season in 2023.

KonuuyecTeo ocakoB, Mm

ra

[y
e bno nopa nowa

BBMYCT

HHDHE HHDE daBnycT

PucyHok 2. [luHaMuKa NorofHbIxX YCnoBui BereTaunoHHoro nepuopa 2024 ropa.
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OpHako konuuectBo ocagkoB 2024 r. 6bino HUXKe CpegHEMHO-
rofieTHEero 3HaueHu1sa 1, COOTBETCTBEHHO, NoKasatens 2023 r.

Kak B HO 13 puc. 11 2, apHamMuKka TeMnepatyp U 0CaJLKoB
BereTaluoHbix nepuopnoB 2023 u 2024 rr. pasnuuaetcs. He-
BbICOKME TeMnepaTypbl B Mae 2024 r. obycnoBunu no3gHioio
nocapKy kaptodens. Bbicokue Temnepatypbl MIOHS U Wions
¥ DetuLUT 0CafLKOB CKa3auCh Ha KauecTBe ypoXas - BbiCO-
Kas [ons HETOBAapHOro KapTodens.

Pesynbtatbl U Ux 06cyxpeHue

M3 puc. 3 BMIHO, UTO AMHAMMKa BCXOLOB copToobpasia
Meuopckuit nocne o6pabotku IMU B 2023 r. oTnMuaeTcs ot
OMHaMUKK BCcxopoB copToo6pasua Meuvopckuit T (06paboTka
2021-2023 rr.) u copta 3bipsHed, o6pabotaHHbix B 2023 T.
n 2021-2023 rr. 3hcheKTUBHOCTb OHOKpPaTHOM 06paboTku
Bbina Bblle N0 CPABHEHMIO C MHOTOKPATHOM (Ha NPOTSXKEHUH
2021-2023 rr.).

Pasnnuug B peakuuu y coptooBpasua Meyopckuit Ha of-
HOKPATHY0 M MHOFOKpaTHYH (exerofHyto) 06paboTku oT copTa
3bipsiHeL, MOryT CBUAETENbCTBOBATb 06 OTNIMUMSAX B peaKLuu
3TUX reHoTUNoB Ha BospeicTeue 3MU. Takoe xe npepnono-
)KEHME MOXKHO BbiCKa3aTb 06CyX[mas HepaBHbIe peakuuu Ha
O[LHOKPATHYH U MHOTOKpaTHyto 06paboTku coptoobpasua le-
YOPCKWM - AMHAMUKa BCXOAO0B Y BapuaHTa Medyopckui T oTnu-
yaetcs 0T AMHAMUKM BCXOLO0B Y OfHOKpPaTHO 06paboTaHHoro
BapuaHTa coptoobpasua MeyopcKuit.

B 2024 r. Ha onbITHOM none 6binu BbiCaXeHbl Kny6HK, 06-
paboTtaHHble Tonbko B 2024 r., u KapTothenb ypoxaes oT Kny6-
Hel, o6paboTaHHbIx B 2021, 2022, 2023 v 2024 T. (3, T3), M ux
KOHTponbHble (HeoGpaboTaHHble BapuaHThl, K, TK). Ecnu pac-
cMaTpuBaTb AaHHble OUHAMUKW (DEHONOrMYeCKUX Nokasa-
Tenel, TO peakuus U3yyaeMbiX COPTOB W BapuaHTOB Gbina
CXOfHOM C KapTuHoit 2023
r. - bonee paHHWe BCXopbl Y .
obpaboTaHHoro coproobpasua s
MeyopCKuii. 025

Ha puc. 4 npepctasnedbl

. 0,15

flaHHble 6MOMETPUYECKMX NO- o
Kasateneit no cpakumonHomy °= [l B I

0

cocray (HCP = 0,17) u uucny
Kny6Heit Ha Kyct (HCP = 5,4)
MpyU ydyeTe paHHEro Ypoxas.
Cnepyet OTMETUTb, UTO YXe
Mpu yyeTe paHHEero ypoxas 6binun BbiSIBNEHbI OTNINYMS B Mac-
ce KapToens y KOHTPOMbHbIX BapUaHTOB, OfHAK0 3TW OT/M-
uus o6ycnoeneHbl Maccoi knyBHeil Becom Gonee 80 r. Macca
Kny6Heit MeHee 40 1 1 Macca KnyBHel BTOpoit (pakLuu y ce-
MsiH, 06paboTaHHbix IMU B 2024 r., Gonblue, ueM y Heobpa-
6oTaHHbIX. [laHHOe 3aKnioueHWe NOATBEPXKAANT Pes3ynbTaThbl
Mo OLeHKe uMcna KnyBHel Ha KyCT - uMcno KnyBHeit Ha KycT
y o6pabotaHHbix B 2024 r. pacTeHuii Gbino Bbile, YeM y He-
obpaboTaHHbix. [MopBOLS MTOr PAacCMOTPEHWIO PesynbTaToB
yueTa paHHEero ypoXasi, MOXXHO OTMETMUTb, UTO BHECEHME Opra-
HWYECKUX yA0BPeHUiA Ha yuacToK CKasanoch Ha Macce Kny6-
Hell, a fononHuTenbHas o6pa6otka MMM npueena K yBenu-
UeHUIo uncna KyGHel Ha KycT.

Kak BUgHO 13 puc. 5, BennmunHa o61Lero ypoXxkas KOHTposb-
HbIX BapuaHToB copTooBpasua MMeuopckuit (Meuvopckuit K,

Meuopckuit K Neuopckuit 3

B MeHee 401 ®40-80r

®paKUMOHHbIM COCTaB Ha KYCT (paHHUIA yporxkait)

Meuopckuit TK

Gonee 80 r

Meuopckuit TK) Bbiwe, yem y o6paboTaHHbIX BapuaHToB. Mpe-
BblleHMe NoKa3aTeneil 061iero ypoxas KOHTPOMbHbIX Bapu-
aHTOB Hap, NokasaTtensiMu ypoxas 06paboTaHHbIX BapuaHTOB
coToo06pa3wia MeyopcKuit Mbl CKIOHHbI 06BACHATB CYLLECTBEH-
HbIM M3MEHEHWEM MNOJOPOAMUS IKCNEPUMEHTANbHOIO yyacTka
nocne BHECEHWS OpraHMyeckux ypobpeHuit. Uto kacaertcs
coptoB lana, 3bipsiHel, ABpopa, MOHUTOPUHT 33 KOTOPbIMMU
ocywecrenancs B 2021-2024 rr., To UX peakuus Ha 3NeKTpo-
MarHuTHY 06paboTKy Bbina HesHauuTeNbHa.

N3 npuBefeHHbIX BaHHbIX BUOMETPUUECKUX MOKa3aTenei
obuieit ypoxaitHocT BugHoO (Tabnuua), uto cpefHee Konu-
UecTBo KnyBHell Ha KycT B ypoxkae o6paboTaHHbIX KnyGHeu
(hpaKLmii cywecTBeHHO Bonblue, YeM B ypoxae oT Heobpabo-
TaHHbIX IMU (HCP=2,14). MpeBbiweHne nokasateneit obuero
ypoXas, NonyyeHHoro ot HeoBpa6oTaHHbIx B 2024 r. Kny6Hei,
MOXHO 0BBACHUTbL YNyYLWEHHbIM NIO[0POLMEM 3KCTEPUMEH-
TanbHOro yyactka. Heo6xoauUMo 0TMETUTB, UTO YPOXKAHOCTb
BapuaHTa Meyopckuii T3 Bbiwe, YeM y BapuaHTa Meyuopckuii 3.
B maHHOM cnyyae MOXHO MpeLnoNoXuTb, YTO 3TW OTINUKS
CBSI3aHbl C U3MEHEHUSIMU reHoTUNa nocne obpaboTku IMN.

N3BecTHO, uTo hakTOpbI OKPYXatoWen cpefbl MoryT npu-
BOOWUTb K 3MUreHeTUUYECKUM M3MEHEHWUsIM, KOTopble OTpa-
XXalT apantauui K HOBbIM ycnoBusM. pu mccnepoBaHUu

.
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PucyHok 3. [luHamuka BCxofoB copToB KapTodens, %.
Figure 3. Dynamics of potato varieties sprouting, %.
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PucyHok 4. BuoMeTpuueckue nokasatenu paHHero ypoxas (65-# LeHb).
Figure 4. Biometric indices of early harvest (day 65).
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PucyHok 5. 06was ypoxaiHOCTb COpTOB KapTodens nocne 06paboTku anex-
TPOMarHUTHbIM U3nyyeHueM (85-1 aeHb).

Figure 5. Total yield of potato varieties after electromagnetic radiation
treatment (day 85).
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Buometpuueckue nokasartenu obueii ypoxaitHocty (85-1 aeHb)

Biometric indices of total yield (day 85)

doi.org/10.3390/ ijerph19095144 (date of access:
4.06.2024).
5. lNpumeHenue cnabbix WMMNYAbCHbIX 3NEKTPO-

MarHuTHbIX TMonen B pacTteHueBoacCTBe: Npo-

HassaHue MeHee 40 r 40-80r Bonee 80 N
copTa / BapuaHT | Bec, kr | Yucno, wr. | Bec, kr. | Yucno, wr. | Bec, kr | Uncrno, wr. rpecc B NoBbllWeHUY ypoXxaitHocTu kaprodensi /
Neuopckuii K 58 127 n9 24 396 250 E. B. BoHpapuyk [v ap.] // Kaptodens v oBowy. -
Meyopckuit 3 10,8 425 15,2 230 16,6 132 2023. - N*2. - C. 35-40.
Meuopckuii TK 8,6 144 221 340 %4 222 6. [Hocnexos, b. A. Metoguka _nonesoro onbiTa
Mevopckwit T3 95 408 158 274 229 199 (c ocHoBamu cTaTMcTMueckoit oBpaboTku pe-

nopconHeunuka (Helianthus annuus) 6bino o6HapyxeHo,
uTo KpaTKoBpemeHHoe (5-15 MWH) Bo3peiCcTBME Ha pacTeHus
M3MM vacroton 5,28 Ml aBnseTca 3(eKTUBHBIM CUTHANOM
OKpY)Xatolieil cpefbl, KOTOPbliA U3MEHSAET CoAepXKaHue NouTy
100 6enkoB (BOMbLUWHCTBO U3 HUX CBA3aHO C HOTOCUHTE3OM),
nexalux B 0CHOBE M3MeHeHUI akcnpeccuu reHos [10]. Takum
06pa3oM, MOXHO NpefnonoXuTb, UTo B pesynbTaTe BO3gen-
CTBMA Ha Kny6HM KapTodena copta [ledyopckuit B TeueHue
Tpex BereTaLMoHHbIX NEPUOLOB W, BEPOSTHO, copTa 3bipsiHel,
HEMOHU3UPYHOLLMMU UMMYTBbCHBIMU NOASIMU MOFTIM BOSHUKHYThb
M3MEHEeHWS TeHOTMNa, peanuayiolLMeca B OTINUMAX peaKLui
Ha [0MOMNHUTENbHbIE AeNCTBUSA (haKTOPOB Cpefpbl.

3aBepLuas paccMoTpeHue pesynbTaTos, CieflyeT 0TMETUTD,
uTo B ycnoBuax Pecny6nuku KoMu copta MecTHoi cenekuum
Bonee uyBCTBUTENbHbI K Bo3faeicTBM0 MU, MonyueHbl faH-
Hble, CBMO,ETENbCTBYHOWME O TOM, YTO NpennoceBHas obpa-
BoTka Kny6Helt BNUAET Ha PoCT M paseuTMe KapTodens. Kak
BbIno nokasaHo Hamu pawee [16], o6paborka IMU npusoguT
K ycuneHHoMy o6pasoBaHuio KnyGHewW, uto, Ges COMHeHu,
[LOKHO CMoco6CTBOBaTh MOBbIWEHMIO 06lel ypoxanHoCTH
Mpy¥ MOSIHOM, [,OCTaTOYHOM 06ecneyeHun opraHoMUHeparnb-
HbIMK yA06peHUsIMU, UTo 1 BbIN0 HaMK 06HapYXXeHo B aKcne-
pumenTe 2024 .

ABTOpr 3aABNAKT 06 OTCYTCTBUU KOH(NMNKTA WHTEpPeCOoB.
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BnuaHue npenapara poPocTtum
Ha YPOXalHOCTb 3epHa AYMeHs
B ycnoeuax Pecnyb6nuku Mapuid 3n

C. A. 3amatuH, P. b. MakcuMoBa

Mapwuitckuit HUUCX - dmnuan OIFEHY OAHLL CeBepo-BocToka,
Pecny6nuka Mapuit 3n, noc. Pyam
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AHHOTaLMA

B cratbe npepcraBneHbl pesynbrarbl U3y4eHUs BNUSHUS 6UO-
OpraHMyeckux ctumynartopos pocta lMpoPocTum Ha ypoxait-
HocTb sipoBoro suMeHs copta amatb [lyauna. Uccneposanus
B onbiTe npoBoauny B 2023 r. Ha onbiTHOM none Mapwuiickoro
HUUCX - dunuana ®reEHY GAHL, Ceepo-Boctoka B ycnoBu-
X [,ePHOBO-NOA30NMUCTON CpefHecyrMUHUCTOIH nouBbl. Mpu-
6aBKa YpOXXaHHOCTU SYMEHSl K XO03IHCTBEHHOMY KOHTPOIiO
npu ucnonb3oBaHuu npenaparta [poPoctum cocrasuna 0,23
T/ra.

KnioueBblie cnoBa:

YpOXaiHOCTb, APOBOI fuMeHb, [poPocTuM, CTpyKTypa ypoxas,
6onesHu

Mpenapart MpoPocTuM - 6uoopraHMueckuit npenapar, CTU-
MYNATOP POCTa pacTeHui, 06oraleH Makpo- U MUKPO3IeMeH-
TaMu B NErkoycBoseMon thopMe, HeoGX0AMMbIMM L9 3[4,0p0-
BOTO POCTa pacTeHuit (Mefb, LMHK, Lie3nit, MonnubaeH, ceneH
uT. o).

VHukanbHas ¢opMyna v coctaB npenapata obecneuu-
BalOT MaKCUMarnbHYy0 3htheKTUBHOCTb Ha BCEM MPOTSHKEHUM
LeicTBMA: 0T 06paboTKM CeMsiH, NMCTOBOM OpraHMYecKoil
MOLKOPMKM, L0 CO3PEBaHMS.

Bbicokasi ai(heKTUBHOCTb MUKPO3NIEMEHTOB B XeNaTHOM
thopMe, B BMOE XUOKUX YOOBPUTENbHbIX CTUMYNUPYHOLWMX
CMecelt 0TMeueHa B MCCNEAO0BaHUAX, NPOBEAEHHbIX C pas-
NNYHBIMKM NONIEBbIMK KynbTypamu [1-3].

N3yueHne BnusHUS pasnuuHbix BMOOpPraHUYecKux CTu-
MYNATOPOB POCTa Ha YPOXAMHOCTb SPOBOrO AUMEHS B KOH-
KPETHbIX MOYBEHHO-KIMMATUUYECKUX YCIOBUSX SBASETCS aK-
TyanbHOW 3afauei.

Lenb uccnepoBaHus - onpegeneHve BAusiHUS Buoypo-
Bpexns MpoPocTuM cTaHpapT Ha hopMUpOBaHMe YPOXKatHO-
CTU SpOBOro sumMeHsi copta lMamaTtb [lynouHa B yCnoBusX pep-
HOBO-MOA30/IUCTOM MOYBI.

JKCNepUMeHTbI NPOBELEHbI B MONEBOM OMbiTe, 3aM0XeH-
HoM B 2023 r. Ha onbiTHOM none Mapwuiickoro HUMCX - dunu-
ana ®IBHY ®AHL, Cesepo-BocToka.

B MOMeHT 3aKnafiku ombiTa NaxoTHbIM CNOW XapaKTepu-
30Bancs CNegylowWwmMu arpoXMMUUECKUMU MOKasaTensmu:

Effect of the ProRostim preparation
on barley grain yield in the Mary El
Republic

S. A. Zamyatin, R. B. Maksimova

Mari Research Institute of Agriculture, Branch of the Federal
Agrarian Science Centre of the North-East, Republic of Mari EL,
Ruem settlement

zamyatin.ser@mail.ru

Abstract

The article presents the study results on the effect of the Pro-
Rostim bioorganic growth stimulators on yield of the spring
barley Pamyati Dudina variety. The studies were conducted
in the experimental field of the Mari Research Institute of
Agriculture, Branch of the FSBSI FASC of the North-East in
conditions of sod-podzolic medium-loamy soil in 2023. The
barley yield increment to the economical control after appli-
cation of ProRostim preparation was 0.23 t/ha.

Keywords:

yield, spring barley, ProRostim, crop structure, diseases

copepxanue rymyca (no TiopuHy) - 2,28 %, obuiero asoTa -
0,23 %, pH_,, 5,2 %, nokasaTenb rUAPONMTMUECKON KUCNOTHO-
ctn coctasun 2,21 Mr-3ks/100 r nouBbl, CyMMa MOrOWEHHbIX
ocHoBaHui - 7,9 Mr-aks/100 r nousbl. 06ecneyeHHOCTb Mo-
uBbl NOABMXHBIM hoccthopoM cocTaBuna B npepenax 386 wr,
06MeHHbIM KanueM - 168 Mr Ha 1 Kr nouBbl.

MorogHble ycnosus B nepuop, Beretauun 2023 r. 6binu
BnaronpuaTHbIMM AN POCTa, PA3BUTUS PacTeHU U (opMu-
POBaHMS YPOXKaNHOCTH APOBOTO AUMEHS.

ArpoTexHuKka B onbiTe Bbina cCrepytowen: NpeswecTBeH-
HUK - 03UMasl NILeHWLLa, BO3LEeNbIBAaeMas o YMCToOMy napy.

Mocne y6opku 03WMOW MWeHMLbl MPOBenu 3abnesylo
BCnalKy. BecHolt nocne cxofa cHera ¢ nonew, Npu HacTynne-
HWM hU3NYECKON CNENOCTM NOUBbI, GbINO BbINOHEHO 6OpPoHO-
BaHWe C Lienbk 3aKpbiTUa Bnaru. [epen noceBoM nog Kynb-
TWBALMIO BHECIIM MUHEpanbHoe ya,06peHne HUTpoaMModocKy
B nose NP, K,

[lns noceBa “cnonb30Bany ceMeHa SPOBOF0 UMEHS CO-
pta Mamatb [lynuHa. KauecTBo ceMaH COOTBETCTBOBANO Tpe-
6oBaHMAM CTaHfapTa, NpeabsABAseMbIM K NMOCEBHOMY MaTe-
puany penpopyKLmMu anuTa.

MccnenoBaHus NpoBOAMAKM MO CPaBHUTENbHOW Cxeme -
OMbIT ¥ KOHTPONb.

Ha koHTpone nepep noceBOM CeMeHa SIPOBOr0 SUYMEHS
o6paBoTanu npenapatamu bexeduc, M3 - 0,8 i/t 1 Umupop
Mpo, KC - 1,25 n/t. B thasy KylieH1s pacTeHUit ONpbICHYNU rep-
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6uumpom MpumapoHHa rpanT (MpuMapoHHa, C3 5 n)+MpaHar,
BAI 100 r) 1yn/10 ra. Mposenu no age hyHrULMAHbBIE N UHCEK-
TUUMEAHbIE 06paboTKM Ha 3epHOBbIX KyNbTypax npenapaTamu
Tutyn flyo, KKP - 0,3 n/ra u 3cnepo, KC (200+120 r/n), 150 rp/ra
COOTBETCTBEHHO. 3T0 6biNl X034ACTBEHHbIA KOHTPOb.

Ha onbiTe ¢ ApoBbIM gUMeHeM, NOMUMO X039HCTBEHHOrO
KOHTpONS, ocywecTsunu gee obpabotku npenapaTom lpoPo-
CTMM CTaHLAapT M0 Beretauuu B (asbl: KyweHus 1 TpybKoBa-
HWs B yTpeHHMe yacbl U3 pacyeTa 11 Ha 1ra. HopMa paGoueit
xupkoctu - 200 n/ra.

MoBTOpHOCTL OMbITa - yeTbipexkpaTHas. 06was nnowaab
nenauku - 3 Toic. M2. PasMellleHne IengHoK - cucTeMaTuue-
CKoe.

MoBblWeHMe YPOXKAMHOCTU BO3MAENbIBAEMbIX  KyNbTyp
Bceraa 6bino M 0cTaeTcs rnaBHOW 3afauelt CeNbCKOX03sM-
CTBEHHOr0 MpPOMU3BOACTBA. YpOXaiHOCTb APOBOr0 AuUMEHs
Ha [,epHOBO-NOA30MMUCTbIX NOYBAX B OCHOBHOM 3aBUCUT OT
BHECEHMS 0PraHUUYECKUX U MUHepanbHbIX YA06peHUH, Ho no
CPaBHEHWK C ApYrMMU POBbIMU KyNbTypaMu, N0 CBOUM 610~
NOrNYECKMM 0COBEHHOCTAM SUMEHb OT/IMYAETCS MOBbIWEH-
HbIMM TpeBoBaHUSAMKU K YPOBHIO MUTaHMS, 4TO 06bSACHAETCS
OueHb KOPOTKWUM BeretauuoHHbIM nepuogom (90-100 pgHeit)
M UpesBbluaitHO GbICTPbIM YCBOEGHUEM NUTATENbHbIX BELLECTB.

PesynbTaTbl NoneBoro onbiTa Mokasanu, 4to obpaboTka
BEreTUPYHLWNX pacTeHuit 6MOOpraHUueckuM CTUMYNATOPOM
pocta MpoPocTuM «cTaHmapT» B COYETaHUM C XO3AACTBEH-
HbIM KOHTPOJIEM OKa3ana HeKoTopoe BIsHWe Ha NPOLYKTMB-
HOCTb ApOBOro auMeHq (Tabn. 1).

Tabnuua 1
CTpyKTypa ypoxas apoBoro sumens (2023)
Table 1
Spring barley yield structure (2023)
Mpoayk- | 5 cora OnuHa tneno | Macea |y
THBHbIE 3epeH | sepHac
Bapuant pacte- | Konoca, 17bIC.
crebnu, M Konoce, | OAHOro
, | Huit, cM cM 3epeH,
wr/m wr. Konoca, r
KoHTponb 615,8 76,9 7,51 21,5 0,92 42,79
MpoPoctum | 619,2 78,5 8,26 21,8 0,97 44,50

Takoe couyeTaHue CMOCOBCTBYET YNyuWEHWUHO 3NEMEHTOB
CTPYKTYpbI ypoxas. Bapuant onbita (MpoPocTum) npesocxo-
LM KOHTPOMbHbIA BapuaHT Mo NMPOAYKTUBHbIM CTEBNSM Ha
3,4 wt/M%, BbicoTe pacteHuit - Ha 1,6 cM, AnMHe Konoca - Ha
0,75 cm, no KonuuecTBy 3epeH B Konoce - Ha 0,3 wr.

B nepwop Beretauuu Mbl NPOBOLMAM MOHUTOPUHT 3a pPo-
CTOM W pasBMTUEM PACTEHWM, NOSBIIEHUEM NUCTOBLIX Gones-
HeW, a TaKxke yuyeT Mo NpUHATLIM MeTofMKaM. PaccunTbiBanm
pasBMTME U pacnpocTpaHeHWe NUCTOBbIX GonesHelt B thase
KonouweHus (tabn. 2).

lpuMeHsieMble NpPOTPaBUTENM CEMSIH SPOBOF0 SIUMEHS
M OBYXKOMMOHEHTHbIA dyHruumg Tutyn fyo, KKP nokasanu
BbICOKY0 3(h)eKTUBHOCTb NPOTUB KOPHEBOW FHUIM U Bones-
Hel nucTbeB auMeHs. 06paboTka 6MOOPraHUUECKUMU CTUMY-
naTopamu pocta npenapartamu [poPocTuM Takxke aththeKTUB-
HO 3aLLMTHUNA NOCEBbI APOBOIO SUMEHS.

OcHOBHO/A MoKas3aTeNb MpPOBEAEHHbIX MCCNELOBaHUN -
BnusHMe 6uoynobpenus lpoPocTuM Ha BenuuuHy ypoxas
ApoBoro AuMeHs copta lMamatb QynuHa (Taén. 3).

Tabnuua 2
BonesHu sipoBoro sumMeHs (2023)
Table 2
Spring barley diseases (2023)
[enbMuHTOCMOpPK-

Bapwant KopHeBas ruunb Centopuos 03Hag NATHACTOCTH
P, % R, % P, % R, % P, % R, %
KoHTponb 16,2 2,3 15 09 3,0 15
MpoPoctum | 16,8 2,4 2,0 1,0 4,0 15
| HCPy, 0,9 0,2 0,6 0,2 11 0,2

VcnoBHble 0603HaueHns. P - pacnpoctpaHeHue 6onesHu; R - pa3sutue Kop-
HEBOW THUMM.
Symbols. P - spread of disease; R - root rot development.

Tabnuua 3
VpoxaiHocTb ApoBoro sumens, T/ra (2023)
Table 3
Spring barley yield, t/ha (2023)
VpoxaiHocTb
BapuaHt loBTOpPHOCTHL CpepHee Mpubaska
| Il 1] IV
KoHTponb 438 | 533 | 534 | 517 5,06
MpoPocTum 4,48 | 558 | 563 | 543 5,28* +0,23
HCP,, 013

Mpumeyanme. * - noctoBepHo Ha 0,05%-HoM ypoBHe 3HaUMMOCTH.
Note. * - significant at the 0.05 % level.

BenuuuHa ypoXkaHOCTW M3yyaeMblX BapUaHTOB 3aBM-
cena 0T 06ecrneyeHHOCTU MOYBbI OPraHUYECKUMU U MUHe-
panbHbiMKM BelecTBaMu. EcTecTBeHHo, 63 LONONHUTENBHOMO
MWUHEpanbHOro MUTaHUs NMOCEBbl POBOT0 SUMEHS He MOryT
MOMHOLLEHHO Pa3BMBATLCA M Peanu3oBaThb CBOW MOTEHLMaN.
MpoBeLeHHbIA 3KCMEPUMEHT MOKasas, uTo Ha X03AWCTBEH-
HOM KOHTpOne, rAe NpPUMEHSANUCb MUHepanbHble yoo6peHns
B nose NP, K, C XMMUYeCKuMM CpeAcTBaMu 3awuTbl, Ypo-
alHoCTb 6bina [OCTAaTOUHO BbICOKOM M cocTasuna 5,06 T/ra.
[ononHuTenbHas aBykpatHas obpabotka 6MoopraHMUecKuUM
cTumynsTopom pocta lpoPocTuM cTaHgapT LOCTOBEPHO Mo-
BbICUNA YPOXAMHOCTb APOBOro SuMeHs 10 5,28 T1/ra. Mpubas-
Ka ypoxaitHocTu coctasuna 0,23 T/ra npu yposHe HCP;=0,13.

TakuM 06pa3oM, No pesynbTaTaM NPOBELEHHbIX UCCNeno-
BaHWW YCTAHOBMEHO, UTO MPUMEHEHME NIUCTOBOW MOLKOPMKM
C OBYXKpaTHbIM NMpUMeHeHWeM BMOOpraHMYecKoro CTUMyns-
TOpa pocta B HopMe 1 n/ra B dasbl KywweHus 1 TpyBKoBaHWs
cnoco6CcTByeT dopMUPOBaHNI0 Gonee BbICOKOM YPOXKAWHOCTH
3epHa fIPoBOr0 UMEHS U YBENMYMBAET 3MIEMEHTbI CTPYKTYpbI
ypoxas.

ABTOpr 3aaBns0T 06 OTCYTCTBWM KOH(IIMKTA UHTEPECOB.

WcTouHnKK u nutepatypa

1. Awaesa, 0. A. ayueHne ocoGeHHOCTEli thopMUpOBaHHS
YPOXXAMHOCTM 3epHa ApOBOM MWEHWULbl NOL BAWAHM-
€M XKMIKMX KOMIMIEKCHbIX MUHEepanbHbiX yaobpeHui [
0. A. Awaesa, C. H. Macnennukos, [l. C. Eropos [ ap.] //
AKTyanbHble BOMPOChI arpapHoit HayKu: CGOPHUK TPYLOB
no utoraM Bcepoc. Hayu.-NpaKT. KOHG., NOCBALLEHHOI
85-neTuio co OHSA pOXAeHWs K.C.-X.H., mpod. A. M. Ocu-
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noea, H. Hoeropog, 29 Hoa6psa 2022 ropa. - HuxHui Hoe-
ropog, : ®IbOY Huxeropopckas [CXA, 2023. - C. 152-156.
ConoBbeea, K. M. Ponb 6M0CTMMYNSTOPOB poCTa pacTeHuit
B pecypcocBeperatoweM semnegenuu / K. M. Conosbesa,
E. B. Moxupaesa, 0. B. Awaesa // HayuHoe o6ecrneuenue
0Tpacnu pacTeHWeBOACTBA M 3eMNeyCTPOUCTBA Cefb-
CKOXO3SIACTBEHHBIX MPefnpuaTuin : MaTepuansl Bcepoc.
Hayuy.-npaKT. KOHM. Hayy.-neparornyeckux paboTHUKOB
M MOMOMBIX YYeHblX, NocBAweHHoi 120-neTuio co gHA
poxaenus 0.6.H., npodeccopa E. M. KyknuHon-Xpywesoi,
H. Hoeropog, 06-07 okTa6ps 2021 r. - HuxkHuit Hoeropog :
®rb0Y Hmxeropopckas CXA, 2022. - C. 7-19.

. Ceetnakoga, E. B. 3ththeKTUBHOCTb NPUMEHEHNS XMIKUX

OpraHoMuHepanbHbiX yAo6peHniA npu  BO3AenblBaHUK
o3umoit pxm / E. B. Ceetnakosa, ®. A. Monos, E. H. Hocko-
Ba // MeTofbl 1 TEXHONOrMK B CENEKLLMM PAaCTEHUN 1 pac-
TeHMeBOACTBe : MaTepuanbl IX MexmyHapogHol Hayu-
HO-NPaKTUUECKON KoHdepeHLu; nop, oblei pepaKumeil
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deHonorus copToB 3eMNAHNKM
cafloBOM1 B H0)KHOU necocTenu
bawkoprocraHa

B. M. 3apunoga

VmMcKui defepanbHbii UCCNER0BaTENbCKMIA LLEHTP,
r. Voa

kush_oph@mail.ru

AHHoTauug

B cratbe npepcraBneHbl pe3ynbTaThl M3y4eHUs eHono-
rnyeckux HabniopeHuit COpTOB 3eMNSIHUKKM M COOTBETCTBUE
KNMMaTUUYECKUM YCNOBUSIM HOXKHOWM NecocTenHoii 3oHbl baw-
KoprocTaHa. MsyueHbl 15 copToB 3eMNSIHUKKU Pa3HbIX CPOKOB
co3peBaHus. MiccnepoBanus BoinonHeHbl B KywHapeHKOBCKOM
cenekuuoHHoM ueHtpe BHUUCX YOULL PAH B nepuop 2019-
2023 rr. Habniopenus nposogunu B cooTsetcTBuM C «[lpo-
rpaMMoit U METOQMKOH COPTOM3yYeHUs MNOAOBBIX, ArOJHBIX
U OPEeXONNOAHBIX KYNbTyp».

MpoaHanusupoBaHo BnusHMEe 3(EKTUBHLIX Temneparyp
Ha CPOKM HacTynnewus theHonoruyeckux chas. Hauano Be-
retauuu y Bcex coptoB oTMeuanocb Bo Il pekape anpens.
OnpepeneHa cyMMa 3tdeKTUBHBIX TeMnepatyp, Heobxopu-
MbIX OIS Hauana LBeTeHUs U CO3PeBaHUS COPTOB 3eMISHU-
KM B YCNOBUSIX HOXXHOW necocTenHoil 3oHbl bawkoproctaHa.
Ha ocHoBaHuu HabniopeHuii BcTynneHne B thasy LBeTeHUs
B CpefiHeM NPOXOAUNO B TpeTbel AeKafe Mas, Npu cpepHe-
CYTOYHOI TeMnepaType Bo3pyxa Bbiwe 12,4-16,2 °C. CymMa
3heKTUBHBIX TeMnepaTyp AN HacTynneHus teHonoruye-
CKOM (ha3bl «<Hauano LBETEHNs» 0TMeYanacb y paHHUX COpTOB
¢ 108,2 po 234,4 °C, cpepHux - 128-263,1, no3pHux - 145-287,
B cpepHeM - 126,7-260,4 °C. Co3peBaHue Arop, HaUMHaNoch BO
BTOPOI AieKafie UIoNs, y paHHuX coptoB - 346,7 no 473,2 °C,
y cpepHecnenbix - o1 405,6 po 526,4 °C, y no3gHecnensix - o1
438 po 625 °C.

CaMble GbicTpble TeMMbl NPOAOMKUTENbHOCTH LBETEHUS, CO-
3peBaHus U MeXxta3sHble Nepuopbl pa3BUTUS 3eMNSIHUKK OT-
MeueHbl B 2021 . Ha 10-15 fHeii paHblue MHOTONETHUX CPOKOB.
BbisiBneHo, uto u3yyaeMble COpTa 3eMASHUKU MO CPOKaM Ha-
cTynneHus teHoasbl LLBETEHUS U NNOAOHOWEHUS paspene-
Hbl Ha paHHUe, cpegHue U nospHecnenbie. K rpynne paHHux
oTtHecnu copta AHacracus, [lapéHka; cpepHux - [lyar, Ko-
KuHcKag 3aps, Opneu, MNepBoknaccHuua, PocuHka, CnaByTny,
Oeitepeepk, PecTuBanbHas poMaluka; no3pHux - Conoeyuika,
Cynapyuwka, Tpouukas, Ypoxaiinasa LT, 3nbcanta.

KnioueBble cnoBa:

3eMNfHMKa cafioBas, CopTa, (heHonoruyeckne hasbl pasBuTus,
cyMMa ath(heKTUBHbIX TeMnepatyp

Phenology of garden strawberry
varieties in the southern forest-
steppe zone of Bashkortostan
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Abstract

The article presents the study results of phenological ob-
servations of strawberry varieties and their correspondence
with the climatic conditions of the southern forest-steppe
zone of Bashkortostan. 15 strawberry varieties with differ-
ent ripening periods were studied. The studies were carried
out at the Kushnarenkovskiy Selection Centre of the Bashkir
Research Institute of Agriculture, Ufa Federal Research Cen-
tre RAS in the period of 2019-2023. Our observations were
organized in accordance with the Program and Methodology
for the Study of Fruit, Berry, and Nut Crops.

The influence of effective temperatures on the beginning
dates of phenological phases was analyzed. The beginning of
the growing season for all varieties was noted in the second
decade of April. The sum of effective temperatures required
for the beginning of flowering and ripening of strawberry va-
rieties in the conditions of the southern forest-steppe zone
of Bashkortostan was determined. By our observations, the
flowering phase hegan averagely in the third ten days of May
with an average daily air temperature of 12.4-16.2 °C. The
sum of effective temperatures for the beginning of the phe-
nological phase “early flowering” was fixed 262-287 °C for
early varieties, 346-392 °C for mean varieties, 358-387k °C
for late varieties, and 262-305 °C on average. The ripening of
berries began in the second ten days of July with 346.7-473.2
°C for early varieties, 405.6-526.4 °C for mid-ripening varie-
ties, and 438-625 °C for late-ripening varieties.

Quick rates for the flowering, ripening and interphase periods
of strawberry development were noted in 2021; they start-
ed 10-15 days earlier than the perennial dates. The studied
strawberry varieties, according to the dates of the flowering
and fruiting phenophases, were divided into early-, middle-
and late-ripening. The early group included the varieties An-
astasia and Darenka; the middle group - Duet, Kokinskaya
Zarya, Orlets, Pervoklassnitsa, Rosinka, Slavutich, Feierw-
erk, Festivalnaya Romashka; middle-late varieties - Solo-
vushka, Sudarushka, Troitskaya, Urozhaynaya TsGL, Elsanta.

Keywords:

garden strawberry, varieties, phenological phases of devel-
opment, sum of effective temperatures

N3BecTua Komu HayuHoro LeHTpa Ypanbckoro otaeneHus Poccuitckoin akagemum Hayk N2 7 (73), 2024

Cepus «CenbCKoX03ANCTBEHHbIE HaYKU»
www.izvestia.komisc.ru



BeepeHue

KnuMaTtuueckne ycnoBus BAUSIOT Ha 0COBEHHOCTM pas-
BUTMS pacTeHuil. OHWU MOrYT U3MEHATb CPOKM MPOXOXKAEHUS
(heHonorMueckux as npu BO3LEUCTBMM TeMnepaTypHbIX
CTPeCcCoB 3KCTPEManbHO BbICOKMX M HU3KMUX TeMnepaTyp, bna-
rONPUATCTBOBATb POCTY, Pa3BUTMIO, HAKOMNEHUH (uTOMacChl
1 GOPMUPOBAHMIO €€ KOMMOHEHTOB NING0, HAaNPOTWB, HEeraT1B-
HO BATb Ha 3Tu npoueccsl [1, ¢. 52-55; 2, c. 119-125].

N3meHsiloWwMecs KnMMaTMYeCKMe MoKasaTenu - poct
CpenHerofoBbIX TEMNEPaTyp, AJIUTeNbHbIE 3aCyXW U FOL0BOE
CHUXXEHWE 0CafKOB, HU3Kas OTHOCUTENIbHAA BNIaXHOCTb BO3-
AyXa, HeraTUBHO BO3OENCTBYIOT Ha PacTeHWs U NPUBOAAT K UX
YrHETeHMIO U HecTabunbHOCTK nnopoHowenus [3, c. 13-16; 4,
c. 28-31].

Buonoruyeckne ocobeHHOCTM M NNACTUYHOCTb 3EMNIHUKM
Caf0BOi NO3BONAIOT BbIPALLMBATL €€ B PaA3fMUHbIX MOYBEH-
HO-KnuMaTuyeckux ycnosusx. GeHonornyeckue HabnopeHus
[Al0T BO3MOXHOCTb [/ BbIABNIEHUS 3aKOHOMEpHOCTel ee
pocTa U pa3BuTMS M 06OCHOBAHWA MHTEHCUM(MKaLMKU BO3Le-
nblBaHMs KynbTypbl [5, c. 1-6; 6, c. 55-58]. UayueHue cpokos
MPOXOXAEHNS (eHonornyeckmnx (as faeT BO3MOXHOCTb Cy-
OMTb O CPOKax MpOXOXAEeHWUs tha3 pasBUTMS, 3aBUCSLLUX OT
(haKTOpPOB BHEWHel Cpefbl, B YACTHOCTU OT TeMmmeparypbl,
¥ NO3BONSIET YCTAHOBUTH CTENeHb COOTBETCTBUS Mepuofa ero
BEreTaLM1 TeNNoMy nNepuoay rofa, apeany npouspacranus [7,
c. 63-68].

Lenb paHHOro uccnepnoBaHus - OMpefeneHue BUSHUA
NPUPOLHO-KNMMATUUECKUX YCNOBUN HOXKHOWM NeCOCTenHou
30HbI balwkopTocTaHa Ha NPOXOXAEHMe PeHonormyeckux has
COPTOB 3eMISHUKN Caf0BOoi.

MaTepMan bl U MeTOAbI

WccnepoBaHua npoBogunu B TeueHWEe BereTaLMOHHbIX
ce3oHoB 2019-2023 rr. B KywHapeHKOBCKOM CENEKLMOHHOM
ueHTpe BHUMUCX YOWL, PAH. MouBbl 0nbITHOrO yyacTka - yep-
HO3eM KapboHaTHbIA, CpegHEeCYrNUHUCTBIA N0 MexaHuue-
CKOMY COCTaBy C CofiepxaHueM rymyca (no TiopuHy) - 6,4 %,
(octopa 1 kanus (no Uupukosy) - 8,7 n 11 Mr/100 r noussl
COOTBETCTBEHHO, PeakLus NOYBEHHOT0 pacTBopa HeuTpanb-
Had (no ®nopuHckoMy) - 6,8 ef. pH. MpefWwecTBEHHUK — um-
CTbI nap. PacronoxeHue OeNdHOK - PeHLOMU3UPOBaHHOE,
MOBTOPHOCTb - TpexkpaTHas. Cxema nocapku - 0,2 x 1,0 m.
O6beKTaMu UccnemoBaHWiA nocnyxunu 15 copToB 3eMNSHUKM
0TEUECTBEHHOI CENEKLUM.

Mo arpoMeTeoponorMyeckMM YCNOBUAM KIWMAT HKHOIA
necoctenu bawkopTocTaHa XapaKTepusyetcss HecTabunb-
HOCTbIO MO rOA4aM W NepuopaM BereTaluu, CYMMOM OCafiKoB
W TeMnepaTypon Bo3pyxa. bnaronpuaTtHble nepuofbl Yepeny-
IOTCS C 3aCyLMUBLIMU U OCTPO3ACYLUSIUBbIMM.

MeTeoponoruyeckue ycnosusi B rofbl NpoBeLEHUS uccne-
noBaHuid (2019-2023) pasanuuanucb no Tenno- v Bnaroobe-
CMEeYeHHOCTH, UTO MOBMMUSNO Ha CPOKM U MPOLOIKUTENBHOCTb
MPOXOXAEHNUS heHONornYecKkux ta3s u no3eonuno Haubonee
L,OCTOBEPHO OLeHUTb (heHONOrMYecK1e XapaKTepUCTUKMN U3y-
UaeMbIX COPTOB 3EMIISIHUKM.

B BeceHHe-neTHuit nepuog 2019 r. cooTHoWeHMe cpepHe-
CYTOYHbBIX TEMMepaTyp ¥ KoNWYecTBa 0cafKoB cnocobcTBoBa-

10 CBOEBPEMEHHOMY MPOXOKAEHUI0 (a3 pasBUTUA PacTeHuil
W hopMUpoBaHMIO ypoxkas. TeMnepaTypHbIX pPexuM neTHe-
ro nepuopa 6bin 6IM30K K CPELHEMHOrONETHUM 3HAUYEHUSIM.
B uenom, neTHue MecaLbl XapaKTepu3oBanucb peskon cMe-
Holl Tenna u xonopa. B uioHe ocapkoB Bbinano B npegenax
HopMbl - 96 %, B utone Habnopancs Hepobop ocapKoB, BCe-
ro 42 % ot HopMbl. MeTeoycnoBus BereTaLlMOHHOMO Nepuoaa
2020 r. xapaKTepu30BanuCcb YacTbiMW U 0BUNbHBIMU 0CafKa-
Mu (280 MM) 1 TemnepaTypHbIM pexxuMoM (17,3 °C) ¢ npeo6-
najaHveM noBblweHHoro. BeretauuoHHbii nepuog 2021 r. oT-
nuJancs NpofomXuTENbHONM 3acyxoit: Habniopanca HepoGop
ocankoB (69 % oT HopMbl), a TeMnepaTypa Bo3nyxa Mas-aB-
rycta npesbicuna Ha 1,9-5,5 °C cpefHWe MHoroneTHue 3Hayve-
Hus. CpeHsIs BNaXHOCTb BO3LyXa 3a 3T0T NepUOf, cocTaBuna
52 %, n3-3a uero pacTeHusi 3eMJISHUKU MNOX0 Pa3BUBaNMUChH
u 6binu ocnabnedbl. B mae-utoHe 2022 r. oTMeyanuchb Hey-
cToiumBble TeMnepaTypbl (Huxke HopMbl Ha 2,5-1,3 °C). Cymma
0CafiKOB 3@ 3TU MecsLbl OKa3anacb Bbllle CpefHEeMHOroneT-
HWX 3HaueHunil - 316 MM. HacTynuBlad 3acyxa B Uione-asrycre
COMpOBOXJanach AetuuuToM ocapkoB (9,5 MM B uione u ux
OTCYTCTBME B aBryCTe) Ha (hOoHe aHOMaJlbHO BbICOKUX TeMne-
patyp (+0,7-3,5 °C). Anpenb u mait 2023 r. oTnuyanuch no-
BbIWEHHbIM TeMMepaTypHbIM pexxuMoM (Ha +4,6-3,1 °C Bblwe
HOpMbI) 1 AeuumuToM ocankoB (29 % oT HopMbl). 3aMOpPO3KM
C TeMnepatypoit -4 °C nNpu HU3KOI OTHOCUTENBHOM BNAXHOCTH
Bo3ayxa Ao 38 % B nepBoil feKage Mad NpUWANUCL Ha dasbl
ByTOHM3aLMK. XKapKas 1 cyxas Nnorofa B Hauyane BereTalum,
B ba3bl LBeTeHWs W qopMupoBaHus qrog, (+32 °C B TpeTbeit
[eKafie Mas) Np1Bena K NoBPeXAEHUIO LLBETKOB U YCbIXaHMIO
LLBETOHOCOB 3eMNSIHUKM, OTPULLATENbHO NOBUANA Ha 3aBAA3bI-
BAeMOCTb W, KaK CnefcTBUe, CHUXEHUIO Macchl arof, U ypo-
alHocTW. TakuM o6pa3soM, BereTalmoHHble nepuogbl 2019 r.
1 2020 r. xapaKTepu30Banuch Kak cpegHeyenaxHeHHble (ITK
0,94 1 113); 2021 r. n 2023 r. - oueHb 3acywnusble (FTK 0,39
n 0,6); 2022 r. - sacywnuebiit (FTK 0,86).

®eHonoruyeckue HabnoLeHns NPOBOAUAN MO OTAENbHbIM
(heHonornueckum asam, oTMeuast KaneHpapHble CPOKK UX
MPOXOXK[AEHUS, B COOTBETCTBUM C «[TporpaMMoil U MeToaMKOM
COPTOM3YYEHWUS MNOKOBbIX, SFOAHBIX U OPEXOMMOLHBIX Kyfb-
Typ» [8, C. 420—427].

PesynbTatbl U UXx 06cyxpeHue

Pasnnung TemnepatypHoro pexxuma no rogam B 4-7 °C
CKa3blBAKITCA Ha CPOKax HacTynneHus gasbl U onpegensior
pasHu1LY B CPOKaX, KOTOpas MOXET COCTaBnaATh 5-15 gHei.

Hauano Beretauuu o6ycnoBneHo B MepByH OYepefb
TEMMepaTypHbIM PEXUMOM BECEHHero nepuopa. BecHoil, kak
TONbKO COMZET CHEr W YCTAHOBUTCS CPeLHEeCyTOUYHas Temre-
paTypa Bbiwe 5°C, cpa3sy e BO306HOBNAETCA POCT pacTeHui;
HOBbIE, TaK Ha3blBaeMble BECEHHME NIUCTbS OTPACTatoT, @ 3UM-
HWe - MOCTENeHHO 0TMUPatoT. AKTUBHBINA POCT KOpHEN Hauu-
HaeTcsl NpU NpPorpeBaHUM KOPHeoBUTaeMoro cnosi NouBbl Ao
+7°C.

B cpenHeM, Beretauus 3eMnaHWKW (Hayano oTpactaHus
NNUCTbEB) B YCNOBMAX HOXXHOM NECOCTenHON 30HbI bawkopto-
CTaHa HauuHaeTcs BO BTOPOM feKkapde anpens. 3a rogbl npo-
BefeHus HabnogeHui (2019-2023) Hanbonee paHHee Hauano
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BEreTaLuu 0TMeuanocb Ha BTOpoi Aekape anpens 2021 .
n 2023 r. Hau6onee nosgHee - B nepBoi fAekage maa 2019 r.
B cpepnHeM Beretauus 3eMNIHUKM B HalWUX YCIOBUAX Hauu-
HaeTca B KoHue anpens. [pu npoxnagHoi noroge npoec-
Cbl PacTArMBalOTCS, @ NpU XAPKOI M CyXoit — COKpalLaloTCs.
OTMeYeHo, UTO CPOKM W MPOLOMKUTENBHOCTD MPOXOXKLEHNS
(heHonorMyeckoit dasbl LLBETEHUS MO rof,aM 3HaUMTENbHO 13-
MEHAITCA B 3aBMCMMOCTM OT METEOYCNOBUIA CE30Ha.

Cnyctd 16-20 gHelt nocne Hayana poCTOBbIX NPOLLECCOB,
HauMHaeTCS BbILBUXXEHWE LBETOHOCOB U 060cobneHue 6y-
ToHOB (B CpefHeM Bo BTOpOi Jekafe Mas). ConocTaBneHve
CPOKOB Hauana BbiABUXEHUS COLBETMIN NOKa3ano, uTo paHHWe
COpTa BCTYNAlOT B 3Ty (hasy Npu CPeLHECYTOUHOI TeMnepaTy-
pe +8,5 °C, cpegHue - npu +10,2 °C, no3gHue - +14,4 °C.

Yepes oBe Hepenu oT NosiBIEHNS LBETOHOCOB HaYMHaETCH
uBeteHue (c koneGaHuamu 4-12 gHeit), KoTopoe y 3eMNSAHMKH
MOXXET NPOJOMKATLCS 0T ABYX A0 YeTbipex Hepenb. LiBeTenne
W NIOLOHOWEHWE MPOUCXOAAT HE OfHOBPEMeHHO. [lepBbiM
3alLBeTaeT O[MHOYHbIA LIBETOK NepBoro MopsfKa, 3aTeM U3
Masyx NpULBETHUKOB LiBETKA NepBOro NopsiaKa nosiBAsTCcs
[,Ba L,BETKa BTOPOro NopsifKa, M3 nasyx NpuLBETHUKOB LBET-
KOB BTOpOro NOpsiiKa - YeTbipe LBETKa TPETbero nopsifka.
Takas nocnepoBaTeNbHOCTb NOSBEHNS LIBETKOB Ha LBETOHO-
ce obycnaBnvBaeT pasHOBPEMEHHOCTb CO3PEBAHNSA ATOL, 3EM-
NSIHUKM 1 O[LHOBPEMEHHOE HanMume Ha KycTe CO3pEeBIUMX Srof,
1 pacnyCTUBLUMXCS LBETKOB. [IMTENbHOCTb LLBETEHUS O[HOI0
LLBeTKa 06bluHo cocTaBnset ot 1 go 4 fHeil. B cpenHem ang
Hauyana LBeTeHUs 3eMNSIHUKK TpebyeTcsa cyMMa 3tdeKTuB-
HbIX TEMMEpaTyp y paHHKUX copToB oT 262 o 287 °C, cpefHuX -
346-392 °C, no3pHux - 358-387 °C, B cpegHeM - 262-305 °C.
B rpynny paHouBeTywux Bownu copta: AHactacus, flapéHka,
cpepHeuBetywux - [yat, KokuHckas 3aps, Opneu, lepBo-
Knacchuua, Pocutka, CnaBytuu, Qeitepeepk, PecTuBanbHas
poMaluKa; B rpynny nospHouBeTywux - Conosywka, Cyaapyw-
Ka, Tpouukas, YpoxanHas L1, AnbcaHTa.

LiBeteHne HaunHanocb B cpepHeM 29 Mas-3 WioHS npu
CpenHecyTouHoW Temmepatype Bospyxa +12,4..+#162 °C.
B 2021 r. otMeuyanu HauGonee paHHMIA CPOK HACTynneHus
thasbl UBeTeHus - 14 Mag, Ha 15 oHel paHblue CPesHeMHo-
ronetHux cpokoB. Camoe nospgHee LBeTeHMe Habnopanoch
24 wioHa-6 niong (Ha 6-14 gHel Nosxe CpefHEMHOTONETHUX
CpOKoB) B ycnoBuax BecHbl 2019 r. B 3aBucuMoCTH OT copTa
W yCNOBUIA MOrofbl LiBeTeHMe npogfomxanocs ot 10 go 19 gHeil.

Mpouecc dopmupoBaHua arop, 3aHuMaet 21-24 gHsa. OHu
CO3peBaloT B TOW XXe MOCNefoBaTeNIbHOCTH, B KOTOPOIA Mpo-
XOOMNO LBEeTeHMe. B cpepHeM MnofoHOWEHME HauyMHaeTcs
24-31 utoHs. Mpu cymMMe 3ththeKTUBHBIX TeMnepaTyp Ha Ha-
yano NNOJOHOWEHNS Y paHHUX copToB oT 346,7 po 473,2 °C,
y cpepHecnenbix - o1 405,6 po 526,4 °C, y no3gHecnenbix - 0T
438 pno 625 °C.

Mo cpokaM HacTynneHus theHodas LBeTEHUS U NNOK0HO-
LIEeHMs COpTa Paspenuiu Ha paHHWe, CpefHUe M No3gHecne-
nole. K rpynne paHHuWx oTHecnu copta AHactacus, [lapéHka;
cpenHux - [lyat, KokuHckas 3aps, Opnel, MepBoknaccHuua,
PocuHka, CnaByTuu, Qeitepeepk, ®PecTuBanbHas poMallKa;
cpenHe-no3pHux - Conosywka, Cypapywka, Tpouukas, Ypo-
xaiHaga LI, AnbcaHTa.

3aknoyeHune

Takum 06pa3om, B cCpefHeM, Beretauus 3eMNsHUKM Ha-
UMHaeTCs CO BTOPOI AeKafbl anpens, LBeTeHne - C TpeTbeu
[LeKafibl Mag, Co3peBaHue - C Nepeoit aekanpl ong. Ing Ha-
yana uBeteHus Tpebyetcs cyMMa 3theKTUBHbIX TeMnepaTyp
ot 126,68 po 260,37 °C. [InogoHoWeHMe HAcTynaeT nNpu cymMmme
3thdeKTMBHbIX Temnepatyp 346,7-625 °C. MNorogHble ycnosus
MOTYT BRWSTb Ha YBENMYEHWE WNW COKPALLEHUE MPOLOMKM-
TENbHOCTU NPOXOXAEHUS OTAENbHbIX heHotas.

OueHuBast heHONOrMYecKne XapakTepucTUKKU U3yyaeMblx
COPTOB 3eMISHUKW, MOXHO CHenaTb BbiBOL 06 UX npucnoco-
BNeHHOCTM K KMMaTUUECKUM YCIIOBUAM HOXKHOI NeCOCTEmNHOM
30HbI bawkoprTocTaHa.

ABTOp 3aaBnser 06 OTCYTCTBUM KOH(IIMKTA UHTEPECOB.
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Wcnonb3oBaHue perynatopa pocta
pacTeHui pubaB-3KcTpa

NPU YKOPEHeHUHU KNOHOBbIX NOABOEB
FPYWM 1 aifBbl OfPEBECHEBLINMHU
YepeHKaMu

W. B. 3auenuHa

®enepanbHblit HayuHbIA LEeHTp uMeHu W. B. MuuypuHa,
CeneKuMOHHO-reHeTUUECKUiA LIeHTp umMenu W. B. MuuypuHa,
r. MuuypuHck

ilona.valerevna@mail.ru

AHHoTauus

B paHHOW paboTe BeMOHCTpUpYHTCS pes3ynbTaThl IKCMepH-
MeHTa, HanpaBNeHHOro Ha WccnefoBaHWe YpoBHA 3dtek-
TMBHOCTW CTMMynATOpa pocTa pubaB-3KcTpa, KoTopbiM 06pa-
6aTbieanu nogson rpywwu: Mr 12 (k), Nr 2, O 17-16, Or 333,
Kaekasckag, K-1, K-2, 4-26, 4-39, OHF 333, Piro I, u aitBbl -
BA 29 (k), CeBepHas, NposaHckas, MeHsenckasn, N2 25, 40, 21,
31,13 B uensax ux akTueHoro U Goictporo ykopeHeHus. B panb-
HeWleM YepeHKU 0CTaBUIM B POCTa B LieNsiX U3y4eHUs oc-
HOBHbIX NapaMeTPOB pacTeHuit: BbICOTbI pocTa, 06beMa ctop-
MWUPOBaHHOM KOpHEBOW CUCTeMbl, 06beMa KOpHEBOW wWeiKu
UT. A

KnioueBble cnoBa:

perynsTop pocta pacTeHui, KNoHOBbIe MOABOM IPyLIM U aiiBbl,
0ApeBeCHeBIINe YePEeHKH

BeepeHue

CerogHs npoBofaMTCS aKTUBHas paboTa B pa3Ho06pasHbix
MUTOMHUKAX, LieNb KOTOPOW - U3yueHue BIMSHWS CTUMYNS-
TOPOB POCTa Ha pasnnyHble copTa KynbTyp. B uccnepoBaHum
NPUMEHSKOTCS pasfnyHble NOLX0AbI, B TOM uucne U o6paboTka
MOCEBHOr0 MaTepuana nepeg, ero BbICEBOM, BHEKOPHEBas 06-
paboTKa yxe AalwWwux BCXOLbl pacTeHuit. MHorve akcnepTbl,
3aHATbIe B flaHHOM 06nacTu, yKasblBatoT, uto Gnarofaps cTu-
MynaTopaM pocTa, KoTopbiMu 06pabaTbiBaeTcs Matepuan, ce-
MeHa aKTMBHO NPOpacTatoT, fatoT BbICTPble BCXOLbI, Y HUX MO-
BbILIAKITCS YCTOWUMBOCTb W afLanTUBHOCTb K YCNOBUAM POCTA,
KOpHeBas cucTeMa u 3efieHas Macca BbICTpo pacTyT W ykpe-
nnsatTcs. Kpome Toro, nocne nepecapku CesHLEB NpakTUye-
CKy Bce BbICTPO NPUXMBAIOTCA Ha HOBOM MecTe pocTa [1-5].

loMWUMO 3TOrO, MO MHEHWK MHOTMX aBTOPOB MCCNERO0Ba-
HWi, 06paboTaHHble CTUMYNATOpPaMM pacTeHus bonee 3[0pPOBbI
¥ cnoco6GHbl aKTUBHO PacTul JONTWiA NepuoL, BHe 3aBUCUMOCTH
OT HEeraTMBHOTO BO3[E/CTBUS OKpY)Xatowei Cpembl - 3acyXu
nUB0 MOBBIWEHHOW BIAXHOCTU Ha (hOHE MPOLOMKUTENbHOM
LOXAnMBoOW norofbl. CerofHs MoXHO BbiGUpaTh caMble pas-
Hoo6pasHble CTUMYNATOPbI POCTa, HO NPUOPUTET NyYlle OTAA-

Use of the plant growth regulator
Ribav-extra for rooting of woody
cuttings of pear and quince clonal
understocks

l. V. Zatsepina

Federal Science Centre named after I. V. Michurin,
Breeding and Genetic Centre named after I. V. Michurin,
Michurinsk

ilona.valerevna@mail.ru

Abstract

This article presents the study results on the application of
the plant growth regulator Ribav-extra that helped rooting of
woody cuttings of pear and quince clonal understocks. The
study materials were pear clonal rootstocks - PG 12 (k), PG
2, PG 17-16, PG 333, Kavkazskaya (Caucasian), K-1, K-2, 4-26,
4-39, OHF 333, Piro Il and quince forms - VA 29 (k), Sever-
naya, Provanskaya, Penzenskaya, N® 25, N* 40, N® 21, N2 31, N2
13. Then, the study concerned the following parameters as
rootstock height, cm, rooting degree, score, conditional root
neck diameter, cm, root length, cm, number of roots, pcs.

Keywords:

plant growth regulator, pear and quince clonal rootstocks,
woody cuttings

BaTb 3KONOFMYECKM YUCTBIM U MEHEE TOKCUUHBIM BELLECTBAM,
paspaboTaHHbIM Ha pacTUTeNbHOI ocHoBe [6).

B Hawen cTpaHe aKTUBHO NMpPUMEHSETCA WMPOKMUIA ac-
COPTUMEHT CTUMYNSTOPOB, K HWUM OTHOCATCS MeCTULMAbI
W arpoOHOMMYECKME XMMUYECKME CPECTBA, MMaBHbIA 3NeMeHT
KOTOPbIX — PacTUTeNbHas XBOWHas OCHOBA, B YaCTHOCTH, TpH-
TEPreHOBble KUCNOTbI, IBNStoLMecs 3th(eKTUBHbIMM aKTUBa-
TOpaMu pocTa 1 pasBuTUa pacTeHui [7].

PuBaB-3KcTpa - oUeHb XOpOWWiA CTUMYNATOP pocTa pac-
TEHWW, KopHeobpasoBaTenb. B ero coctaBe npucyTCTBYHOT
NpUpoLHble 6MONOrMYEcKN aKkTUBHbIE BeliecTBa, Gnaropaps
KOTOPbIM MPOMCXORMUT BbICTPOE Pa3BUTME KOPHEBO CUCTEMBI,
3€1eH0i Macchl, yNyylwalTcs 3alMTHbIe CBOWCTBA, a TaK-
e MOBbIWAKTCS afanTMBHOCTb K NH6LIM YCNOBUSAM pocTa
W YpOBeHb YCTOMUMBOCTM K Pa3HbIM (hakTopaM BO3LENCTBUS.
B KoMnneKc nonesHbix BEWECTB CPeACTBa BXOLUT U BbITSXKKA
U3 KOpHEil XeHblueHs, cnocobCcTBytoWas 340poBbl0 06paba-
TbiBaeMblX pacTeHuit [8].

PnbaB-skctpa obnapaet 3hheKTMBHbIM BMONOrMUYECKUM
COCTaBOM, Gnarof,aps KOTOpOMY NOCEBHO MaTepuan faeT 6bl-
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CTpPble ¥ KauecTBeHHble BCXOfbl, Pa3BUBAET KPenKyio 1 300po-
BY0 KOPHEBYIO CUCTEMY, aKTUBMPYET POCT W pa3BUTME pacca-
bl Nt06bIX CENbCKOX03ANCTBEHHbIX M CAA0BbIX KYNbTYp, AaXe
OTHOCAWLMXCA K KaTeropuu TpyaHbIX, cnabo falowmx KopHe-
BYIO CUCTEMY W [,0NT0 MPUXKMBAIOWMXCA B OTKPbITOM FpyHTe.
[laHHbIA CTUMYNATOP pocTa NOMOraeT pacTeHUsM HapalMBaTb
3[0pOBYI0 3eNleHyl0 Maccy B Nepuop, BereTauuu, yKpennset
WX W NOBbIWAET YCTONUMBOCTb K HEraTUBHbIM BO3LEUCTBUSAM
BpemouTeneil U 3abonesaHWi, NOrofHbIX YCNoBuit. KpoMe Toro,
BUONOrMUECKMI KOMMMEKC TaKXKe MOMOraeT BOCCTaHOBIEHNIO
pacTeHui nocne GonesHeit 1 npounx npobnem [Tam xe).

PuBaB-3KcTpa AeMoHCTPUpYeT 3 (heKTUBHbIE pesynbTaTh
B paboTe ¢ pasHOOBPa3HbIMU KyNbTypaMu: HauuHas oT Npo-
[YKTUBHBIX CE/IbCKOX03SMCTBEHHbIX M Ca[l0BbIX W 3aKaHUMBaS
[.eKopaTUBHbIMM pacTeHnaMu. CpefcTBO OTHOCKTCA K [LOCTYN-
HOM LieHOBOW KaTeropuu, obnapfaer KpaitHe 3dheKTUBHOM
pesynbTaTUBHOCTbIO, IKONOrMUecKoi Be3onacHoCTbio, cuuTa-
€TCA OfIHWM M3 CaMbIX JTyULINX KaK Cpeay 0TeUeCTBEHHbIX, TaK
M WHOCTPaHHbIX aHanoroB c Mofo6HbIM CMEKTPoOM AeicTBUA
[ram xel].

MaTepMan bl U METObl

Pa6ota nposogunace B ®TBHY «®DepepanbHoM HayyHOM
LeHTpe umenn . B. Muuypuna», B nogpasnenequn Cenekum-
OHHO-TeHeTUYecKoM LeHTpe uMenn U. B. Muuypuna c 2011 no
2023 .

Matepuan gns vccnepoBaHus - MOLBOW TpyWM U aliBbl,
CpeaM KOTopbiX OCHOBHbIMK cTanu rpywu: NI 12 (x), N 2, Or
17-16, I 333, KaBkasckas, K-1, K-2, 4-26, 4-39, OHF 333, Piro
Il, n chopmbl anBbl - BA 29 (k), CesepHas, MpoBaHckag, MeH-
3eHckas, N2 25, 40, 21, 31, 13. OcHoBHag LLenb 0AHHOMO 3Kcne-
PUMEHTA - U3YUMTb BAIMSIHUE CTUMYNSTOPa POCTa Ha Takue na-
paMeTpbl, KaK (hopMMPOBaHWE KOPHEBOI CUCTEMBI U BbICTpOTY
ee Pa3BeTB/IeHMs, KaueCTBO (OPMUPYEMOil KOPHEBOI LEiKY,
YPOBEHb YCTOWUMBOCTM PACTEHUI K HEraTMBHbIM (haKTopaM
BO3feicTBMUS. B KauecTBe cpefcTBa 06paboTKM YepeHKOB Mbl
BbIGpany pubaB-3KCTpa, KOTOPbIA CUMTAETCH OFHUM U3 CaMbIX
pesynbTaTUBHbIX CTUMYNATOPOB pocTta. CpeacTBo pasbasnsanu
BOf0/ B cOOTHOWeHMM 1 Mr Ha 10 n Bogbl. KoHTponbHas xup-
KocTb - 06blyHas BoAa.

B xope pabotbl npoBoaunM BbiCafLKy MOCALOYHOr0 MaTe-
puana B BULE 0LepPeBEHEBLIMX YePEeHKOB. ocaku peanuso-
BblBanu B TEMMYHbIE YCNOBUS, KOHCTPYKLMM TENNUL, — Nne-
HOYHble, BHYTPW YCTAHOBNEHbl CUCTEMbI PACMbINEHUs BOLbI
LS NOALEePXKaHUs He0BX0LMMOr0 YPOBHSI BNAXHOCTH.

Ecnu npuMeHsiTb 4aHHbI MOAXOM, BbICAAKM OfepeBe-
HeBLUEro MaTepuana, To C ero NoMoLLbio BbICAXWBAKTCA ca-
KEHLLbI, NOMYYeHHble 0T N0BEroB B LaHHOM CE30HE C ANUHOM
uepeHka He 6onee 15 cM, co 3popoBoro pactenus. [poueccol
UePEHKOBaHMUSl Peann30BbIBANMCL KaXKOyl Hefent B Teue-
HWe BCero BEreTalLlMOHHOMO NEpPUOLA B LENSX UCCNefoBaHNs
BO3[EWCTBMS 3Tana BereTaluu Ha NpoLecc ykopeHeHus. [ins
OCYyLLECTBNEHUS 3KCMepuMeHTa Bpanu noberu co B3pOCMbIX
pacTeHuid, KoTopbIM McmonHunock ot 5 o 10 net. BoiGupanu
3[0POBble M KPEMKMEe PaCTeHUsl, YepPeHKMU Hapesanu C pas-
HbIMM napaMeTpamu. Tak, oTbupanu nobern ¢ OLHWUM U He-
CKOMbKUMU MEXLO0Y3NUaMU, 63 HUXKHUX NUCTbeB. YepeHku

Hapesanu CTaHOapTHbIMM METOAAMM MOCPEeLCTBOM OCTPOro
nessus, Gnarogapa uemy Becb MoCafoYHbIA MaTepuan 6bin
6e3 noepexgeHuit. OCHOBHOM NOCafO0uHbINA MaTepuan Bpanu
13 GOKOBbIX OTPOCTKOB KPOHbI B3POCHbIX PacTeHuid. B kaue-
cTBe cybcTpata ong Bbicagku 6bin BbibpaH cocTaB M3 necka
C TOpthoM B CTAHLAPTHOM COOTHOLWeEHMUM 1:1, NPy 3TOM OTPOCTKM
HaKNOHANM Mof, YoM 0KONo 45°, uepeHKM BbICAaXKMBaNM Ha
paccTosHuu 5 cM apyr ot apyra. B obuieit cnoxHocTH Bbica-
oynu 120 uepeHKoB.

MocapouHbld MaTepuan, BbiCaXeHHbI B MeHOYHble Te-
MAWLLbI, UCCNe0BaNM Ha BCEM MPOTSXKEHUM Nepuofa yKope-
HeHWa ¥ pocTa. B npouecce paboTbl NpUMeHSM CTaHAAPTHYIO
metoauky H. H. Kosanewko (2011) [9]. Kpome Toro, nayuanuceb
Cregytollue napaMeTpbl: BpeMsl YKOPEHEHUS, AJIMHa yKopse-
MbIX UepeHKOB, pa3Mepbl KOPHEBOI WeWKKU, XapaKTepUCTUKM
KOpPHEeBOIA cucTeMbl U T. 4. B xofe uccnenoBaHna Takxke npu-
MEHSNUCb pa3Hble NPOrpaMMbl, pa3paboTaHHble U3BECTHbLIMM
yueHbIMu [7], cTaTUCTUUECKMIA aHanW3 - COrMacHo crocoby,
paspa6otaHHomy b. A. [locnexoson (1985) [11].

Pesynbtatbl U Ux 06cyxpaeHue

Hanbonee aththeKTUBHbIE pe3ynbTaTbl IKCNEPUMEHTA MO-
TyyeHbl y pacTeHuit, npenBapuTenbHo o6pabaTbiBaeMbIX pac-
CMaTpuBaeMbIM HaMK CTUMYNSTOPOM pocTa. [locapouHblii Ma-
Tepuan - ofepeseHeBlMe yepeHku rpywu M 17-16, MM12 (k),
NI 2, paHHbIA nokasatenb cocrasnan ot 71,9 o 78,9 %. Xo-
powmM pesynbTatoM ykopeHenus (ot 61,1 1o 69,7 %) xapakrte-
pusoBanuch dopmbl ansbl BA 29 (k), CesepHag, MpoBaHckas,
Men3eHckaa. CpenHIOK YKOPEHSeMOCTb NPOLEMOHCTPUPOBa-
nm knoHoBble nogeou rpywu OHF 333 - 57,6 %, Piro Il - 54,3,
a Takxe dopmbl aitebl N2 25, 40, 21, 31, 13: yKopeHeHue Ba-
pbupoBano ot 50,0 no 57,6 %. Y knoHOBbIX NOQBOEB pyLM
4-26, 4-39, KaBkasckas, K-1, K-2 ykopeHsieMocTb Haxogunacb
B npegenax ot 31,1 1o 39,8 % (puc. 1, 2).

CnewuanucTbl He NPUMEHSINIM aKTUBATOP POCTA, U HEKOTO-
pble pacTeHus, BbiCaXeHHble 6e3 06paboTkM CTUMYNATOpOM,
TaKxke Nokasanu adeKTMBHbIE pesynbTaTbl. B yacTHocTH, 310
KnoHoBble nogBou rpyww M 17-16, NI 12 (), NI 2. Xopowo yKo-
peHunuch (ot 52,1 0o 58,4 %) thopmbi aitebl BA 29 (k), Cesep-
Has, [poBaHckas, leH3eHcKas. Y KNOHOBbIX NOLBOEB FPyLM
OHF 333 u Piro Il ykopeHsiemocTb coctaBuna 47,6 u 44,3 % co-
0TBETCTBEHHO. CpepHeit ykopeHsaeMocTbio (o1 30,0 oo 36,5 %)
obnapanu dopmbl aitBbl N 25, 40, 21, 31, 13, a KnoHoBble Nof-
Bow rpywm 4-26, 4-39, KaBkasckas, K-1, K-2 ykopenunuceb ot
211100 28,5 % (puc. 1, 2).

Mocne Toro, Kak NPoLLEeCC YKopeHeHUs GbiN YCrewHo Npoi-
LEH, 3KCMEepTbl OLEHUNM KauyecTBO YKOPEHEHWS YEPEHKOB
aWBbl U FpyLM.

HauBonblueit BbICOTOM MpU UCMONb30BaHWUW CTUMYNSATO-
pa pocTa pacTeHuit pu6as-akctpa (1,0 mr/10 n) Ha 18 uacos
(o1 17,1 mo 17,9 cm) o6naganu KnoHoBble nomBou rpywu M0
17-16, NI 12 (k), NI 2. Xopowas BbiCOTa NOLBOEB OTMEUEHA Y
thopm aiebl BA 29 (k), CesepHas, MpoBaHckas, MeHseHcKas,
LaHHbIK noka3satenb coctaenan ot 16,0 po 16,7 cM. CpepHioto
BbICOTY NPUPOCTOB UMENH KITOHOBbIE nogBou rpywm OHF 333 -
15,7 cM, Piro Il - 15,5 cM. Huskoit BbicoToit npupocToB (ot 14,0
no 14,7 cM) xapakTtepusoBanuch qopMbl aiiebl N2 25, 40, 21,
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B Pubae-3xcTpa (1,0 mr./10 1) Ha 18
vaca, %

B KonTpons

PucyHok 1. YkopeHeHue ofipeBeCHeBLNX YePEHKOB KITOHOBbIX MOABOEB rpylu
C UCMONb30BaHMEM CTUMYNATOPa pocTa pacTeHuit pubas-akctpa (1,0 mr/10 n)
Ha 18 uacos, %.

Figure 1. Rooting of woody cuttings of pear clonal understocks using plant
growth stimulator Ribav-extra (1.0 mg/10 L) for 18 hours, %.

B Pubae-skcTpa (1,0 mr./10 n)Ha 18
vaca, %

M KoHTpoae

PucyHok 2. YKopeHeHWe ofpeBecHeBLIMX YePEHKOB (hopM aliBbl C UCMONb30Ba-
HMEM CTUMYNATOpa pocTa pacTeHuit pubas-akctpa (1,0 Mr/10 n) Ha 18 uacos, %.
Figure 2. Rooting of woody cuttings of quince forms using plant growth
stimulator Ribav-extra (1.0 mg/10 L) for 18 hours, %.

31, 13. YV knoHoBbIX nogBoeB rpywu 4-26, 4-39, KaBkasckas,
K-1, K-2 pnuHa npupocTtoB Haxogunack B npegenax ot 12,1 no
12,9 cm (tabnuua, doto).

Hau6onblueit creneHbio KopHeoBpas3oBaHUa Npu Mpu-
MEHEeHUM CTUMyNATopa pocTa pacTeHuit pubaB-3KcTpa 06-
napanu KnoHosble mogsou rpyww MF17-16, NI 12 (), AT 2
u topmbl aitBbl BA 29 (k), CesepHasg, poBaHcKasd, MeH3eH-
ckaq - 50 6annos, xopoweit cTeneHbid KopHeoBpasosa-
HUS XapaKTepu3oBanucb KnoHosble nogsoun rpywu OHF 333
u Piro Il - 4,0 6anna, cpegHIol0 cTeneHb KopHeobpa3oBaHus
MPOAEMOHCTPUPOBANK KNOHOBbIE NOABOM rpywn 4-26, 4-39,
KaBkasckag, K-1, K-2, a Takxe dopMbl aitebl N2 25, 40, 21, 31,
13 - 3,0 6anna (tabnuua).

CaMmble BbiCOKME pe3ynbTaTbl NOCAe NPUMEHEHUS CTUMY-
NWpYoLLero CpeaCcTBa fany KnoHosble nogsou rpyww 1117 16,
Mr12 (k), NMr 2 - 1,5 c™, xopowwnit LuaMeTp YCIOBHON KopHe-
BOM LWeNKu Bbin 0TMeUeH y KNoHoBbIX nopsoes rpywu OHF
333, Piro Il - 1,4 cM, cpefiHUM QMaMeTPOM YCIOBHOM KOPHEBOiA
weiikn obnaganu topmbl aBbl BA 29 (k), CeBepHas, MpoBaH-
ckaq, MeHseHcKaq - 1,3 cM, HU3KMIA auaMeTp YCNOBHOM Kop-
HEBOW LWeKN NPOLEMOHCTPUPOBANM KITOHOBbIE MOABOM MPyLIK
4-26, 4-39, Kakasckaq, K-1, K-2 - 1,2 cM, topMmbl aiiBbl N 25,
40, 21, 31, 13 UMenu oueHb HU3KMIA LMaMeTp YCNOBHOM KOpHe-
BOM WeWKK, fLlaHHbIM NpuaHaK coctaenan - 1,1 cm (tabnuua).

Han6onbliaa mnuHa KopHei npu o6paboTke CTUMyNATO-
poM pocTa pacTeHuit pubas-akcTpa (ot 12,0 mo 12,7 cm) 6bina
BbiiBNieHa Y KNOHOBbIX noggoes rpyww NI 17-16, NI 12 (x),
Ml 2. Xopowyto anuHy kopHeit (ot 11,0 go 11,8 cm) oTMeuanu

BMDMETPMHECKME NoKa3aTe/in 3ejieHblX YePeHKOB rpyluu u ailBbl
Npu ucnonb3oBaHUU CTUMYNATOPA PoCTa pacreuuifl

Biometric indicators of woody pear and quince cuttings when using
the plant growth stimulator

Crenenb | [uamerp KopHu
Boicora KopHe- | ycnoBHow
roAsod, o6pasoBa- | KOpHEBOW fluna, | Konuue-
®opma e Hug, Bann | wemku, cM L CTBO, Wt
Pu6as-akctpa (1,0 mr/10 n) Ha 18 uacos, %

pywa
nr17-16 17,9 5,0 15 12,7 16,7
Mri2 (x) 17,5 5,0 15 12,4 16,4
Mnr2 17,4 5,0 15 12 16,2
Mr 333 17,1 5,0 15 12,0 16,0
OHF 333 15,7 4,0 14 10,8 14,6
Piro I 15,5 4,0 14 10,4 14,1
4-26 12,9 3,0 12 9,7 n7
4-39 12,6 30 12 9.3 16
KaBKasckas 12,5 3,0 1,2 98 N4
K-1 12,3 30 12 9,5 n2
K-2 121 30 12 9,2 1,0
HCP,. 18 0,8 0,09 18 17

AitBa
BA 29 () 16,7 5,0 13 n8 15,7
CeBepHast 16,4 50 13 15 15,4
lpoBaHckas 16,1 50 13 1,2 15,1
lNeH3eHcKas 16,0 5,0 13 10 15,0
Ne 25 14,7 3,0 11 8,9 13,7
N2 40 14,4 30 11 8,7 13,5
Ne 21 14,2 30 11 8,4 13,3
Ne 31 14,1 30 11 8,3 13,3
N2 13 14,0 3,0 11 8,0 13,1
HCP,. 17 0,9 0,08 14 16

KoHTponb

pywa
nr17-16 15,8 4,0 14 n8 14,8
Mri2 (x) 15,6 4,0 14 16 14,5
nr2 15,2 4,0 14 n3 14,2
Mnr 333 15,0 4,0 14 1,0 14,0
OHF 333 13,7 30 13 9.8 12,7
Piro Il 13,4 30 13 9.3 12,1
4-26 n7 2,0 10 8,6 9.8
4-39 N4 2,0 10 8,4 9,6
KaBKkasckas 11 2,0 10 8,2 9.4
K-1 n1 2,0 10 8,0 9,1
K-2 1,0 2,0 10 8,0 9,0
HCP,. 14 0,9 0,07 11 12

AitBa
BA 29 (k) 14,8 4,0 12 10,7 13,7
CeBepHast 14,4 4,0 12 10,5 13,4
lpoBaHckas 14,1 40 1,2 10,3 13,2
lNeHseHcKas 14,0 4,0 12 10,1 13,0
Ne 25 12,7 2,0 1,0 1,7 1,8
N2 40 12,5 2,0 10 7.6 15
Ne 21 12,3 2,0 10 73 N4
Ne 31 12,1 2,0 10 7.2 n2
N213 12,0 2,0 10 7,0 10
HCP,. 16 0,8 0,08 10 10
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y thopM aiiebl BA 29 (k), CeBepHoii, MpoBaHCKoi, [eH3eHCKoIA.
VY knoHoBbix nogBoes rpywu OHF 333 u Piro Il pnuHa KopHeil
cocrasnana 10,8 1 10,4 cm. CpegHeit mnuHoit KopHeid (o1 9,2 fo
9,7 cm) obnamanu KnoHoBble NOLBOM rpywn 4-26, 4-39, Kas-
Kasckag, K-1, K-2. ®opmbi aiiBbl N2 25, 40, 21, 31, 13 pnuHy
KopHe# umenu ot 8,0 o 8,9 cM (cM. Tabnuuy).

Mpu NpUMEHEHWW CTUMyNATOpPa poCTa pPacTeHuit pu-
BaB-3KcTpa Haubonbliee KonuuectBo KopHen (ot 16,0 mo
16,7 wT.) NoKasanu KnoHoBeble nogsou rpyww Mr17-16, M 12 (),
Mr 2. XopowuM KonuuecTsoM KopHer (ot 15,0 go 15,7 wr.) xa-
pakTepusoBanuch opmbl aiBbl BA 29 (k), CesepHag, MpoBaH-
ckas, MNenseHckasa. KnoHosble noggou rpywu OHF 333 u Piro
Il uMenu KonuuecTBo KopHew 14,6 v 14,1 WT. COOTBETCTBEHHO.
CpenHuM KonuuectBoM KopHeit (ot 13,1 o 13,7 wt.) o6napanu
thopMmbl aiBbl N2 25, 40, 21, 31, 13. Y KnoHOBbIX NOABOEB FpyLIM
4-26, 4-39, KaBKkasckasl, K-1, K-2 KonuuecTBo KopHel cocTas-
nano ot 11,0 go 1,7 wr. (cm. Tabnuuy).

MpoLyKTUBHbIE pe3ynbTaTbl OT KyNnbTyp, He MofL-
naBaBlmxcs 06paboTke npenapatoM, 6binn nonyye-
Hbl B pasmepe ot 15,0 no 15,8 cM y KNOHOBbIX NOJBOEB
rpyww Mr17-16, O 12 (), O 2. Xopowasa anuHa npu-
pocToB Gbina oTMeueHa y dopM aiebl BA 29 (k), Ce-
BepHas, poBaHckas, MeH3eHcKas, AaHHbIA Nokasa-
Tenb BapbupoBan ot 14,0 no 14,8 cM. CpegHeit anuHoi
npupocToB 06naganu KnoHoBble nopBom rpywu OHF
333 -13,7 cm, Piro Il - 13,4 cM. Hu3kyto pivHy npupo-
ctoB (o1 12,0 mo 12,7 cM) NpoAeMoHCTpUpOBanu thopMbl
aebl N2 25, 40, 21, 31, 13. HusKoit LnuHoM NpupocToB
XapaKTepu30BanuCh KNOHOBbIE MOABOM rpywu 4-26,
4-39, Kaekasckas, K-1, K-2, maHHblil nokasatens co-
crasnan ot 11,0 go 11,7 cM (cM. Tabnuuy).

Haubonblwyto cteneHb KopHeobpa3oBaHus 6e3
MPUMEHEHUs CTUMYNATOpa pocTa pacTeHuit npoge-
MOHCTpPUpOBany KnoHosble nogsou rpywm M 17-16, M
12 (), MM 2 u dhopmbl aiiebl BA 29 (k), CeBepHas, MNpoBaHcKas,
Men3eHckasa - 4,0 6banna, xopowum KopHeobpasoBaHueM 06-
napanu knoHosble nogeou rpywu OHF 333, Piro Il - 3,0 6anna,
cpenHee KopHeoGpa3oBaHWe MPOLEMOHCTPUPOBANM KIOHO-
Bble NoABou rpywu 4-26, 4-39, KaBkasckas, K-1, K-2 1 dopmbl
aiBbl 25, 40, 21, 31,13 - 2,0 Ganna (cM. Tabnuuy).

HanGonblmit nuaMeTp YCNOBHOM KOpPHEBOW LWeikn 6Ge3s
06paboTkM CTUMYNATOPOM pocTa pacTeHuit Gbin  oTMeueH
y KnoHoBbIx nopsoes rpywu M 17-16, Ml 12 (k), A 2 - 1,4 cM,
XOpOLWM AMAMETPOM YCNIOBHOM KOPHEBOW LEHKKM XapaKTepu-
30Banuchb KNoHoBble nopBou rpywm OHF 333, Piro Il - 1,3 cm,
CpefmHuil pesynbTaT AMaMeTpa YCNOBHOW KOPHEBOW LWeWKM
npofeMoHcTpupoBanu opmbl aiBbl BA 29 (k), CeBepHas,
MpoBaHcKag, MeH3eHcKasa - 1,2 CM, MeHbLUWI NoKa3saTenb au-
ameTpa WMenu KoHoBble NofBou rpywn 4-26, 4-39, KaBkas-
ckaq, K-1, K-2, a Takxe dopmbl aitebl 25, 40, 21, 31,13 - 1,0 cm
(cM™. Tabnunuy).

HauBonbleit LnuHoi KopHel 6e3 UCNONb30BaHUs CTUMY-
natopa pocta pacreHun (ot 11,0 mo 11,8 cm) xapakTtepusoBa-
NUCb KnoHoBble nopsou rpywm MI17-16, Ml 12 (k), N 2. Xo-
poLLYto ANIMHY KOPHEN NPOAEMOHCTPUPOBany (opMbl aiBbl BA
29 (), CeBepHasg, MpoBaHcKasl, [eH3eHCKas, faHHbIN NoKa3a-
Tenb coctasnan ot 10,1 5o 10,7 cM. Y KNoHOBbIX NOA,BOEB rpyLn
OHF 333, Piro Il gnuHa KopHeit Bapbuposana - 9,8 cMmn 9,3 cum

cootBeTCTBEHHO. CpepHasa onuHa KopHeit (ot 8,0 mo 8,6 cm)
Bbina 0TMEUEeHa Y KIOHOBbIX NOABOEB rpywu 4-26, 4-39, Kas-
Kasckag, K-1, K-2. Huskoi panHoi KopHeit o6nagany qopMbl
aiebl N2 25, 40, 21, 31, 13, naHHbI NoKa3aTenb COCTaBNsAN OT
7,0 po 7,7 cm (cM. Tabnnuy).

HanGonblimM KonMUecTBOM KOpHeW 6e3 NpUMeHeHUs CTU-
Mynatopa pocta pactenuit (ot 14,0 no 14,8 wr.) xapaktepu-
30Banucb KnoHoBsble nopsou rpywu M 17-16, N 12 (x), Or 2.
Xopowas gnuHa KopHent (ot 13,0 go 13,7 wr.) Gbina oTMeueHa
y thopm aiiebl BA 29 (k), CeBepHas, MpoBaHcKag, MeH3eHcKas.
CpenHee KONMYECTBO KOPHEN UMENM KIOHOBbIE MOJBOM MpyLIm
OHF 333 - 12,7 wr., Piro Il - 12,1 wt. Y chopm aiBbl N2 25, 40,
21, 31, 13 KonnuecTBo KopHeit cocTaenano ot 11,0 go 11,8 wr.
MeHblunm KonuuecTeoM kopHen (ot 9,0 oo 9,8 wr.) xapaxtepu-
30BaNUCb KNOHOBble NMOABOM rpywu 4-26, 4-39, KaBkasckas,
K-1, K-2 (cM™. Tabnuuy).

A b

®oro. KnoHoBbii nofBoit rpywm OHF 333: A — yKopeHeHHbIA CTUMYNSATOPOM pocTa pacte-
Huit (puBaB-3kcTpa); b — 6e3 Ucnonb3oBaHMS CTUMYNSTOPa POCTa PacTeHuil.

Photo. Pear clonal seedling stock OHF 333 rooted (A - with the plant growth stimulator
Ribav-extra (1.0 mg/10 L) for 18 hours, % and b - without plant growth stimulator).

3aknioyeHune

B xone npoBefeHns faHHoi paboTbl Bbinv NONyyYeHbl cre-
pylolme pesynbTathl. Tak, HaMM [oKasaHo, uto o6paboTka
paccMaTpuBaeMbiM CTUMYNSITOPOM POCTa PacTeHuil AaeT no-
NOXMTENbHbIE UTOMU: YEPEHKM OCTATCS 3[0POBLIMU U XKU3-
HEeCrnocoBHbIMM Ha BCEM MPOTSXEHWUM CBOEr0 PocTa; 06beMbl
(hopMUpyeMoil KOPHEBOW CUCTEMbl BbICTPO yBenMuMBaKOTCA
W pa3BeTBNAOTCH; pacTeHWe 06nafaeT XWUSHEHHOW CUNOi
Y BbICOKOW CTEMEHbI0 YCTOMYMBOCTU K HEraTUBHOMY BIUSIHUIO
BHEWHell cpedbl U T. A. K npuMepy, 04HM U3 caMblX NPOAYK-
TUBHbIX Pe3yNnbTaToB Bblnu noyyeHbl 0T 06paboTaHHbIX NOf-
BOEB rpyLuu, B yacTHocTu - MM 17-16, NMr12 (), Al 2 ganv ypos-
NeTBOPUTENbHbIE Pe3ynbTaTbl.

CaMblit BbiCOKMIA 06beM NpupocTa nocne 06paboTku aK-
TMBaTOPOM POCTa Janu KnoHoBble nogsow rpyww M 17-16, NI
12 (), Ol 2.

Kpome Toro, camas pasBuTas KOpHeBasi cucTema nocne
obpabotku npenapatoM u 6e3 ero NpUMeHeHUs OTMeYanachb
Yy TaKuX pacTeHuit, KaK KnoHoBble nogBow rpywwu Mr 17-16, Nr
12 (), MIF 2 u dhopmbl aiiBbl BA 29 (k), CeBepHas, MNpoBaHcKas,
MeHseHcKas.

MoMMMO MCCrefoBaHWUs KauecTBa (OpMUpPYeMoll KopHe-
BO/ CMCTEMbI Y paccMaTpuBaeMbiX MOLBOEB BblM U3yueHbl
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M OCHOBHble MapaMeTpbl KOPHEBOW LWEWKM, KoTopble TaKxe
MOKa3sanu BbICOKYH MPOAYKTUBHOCTb: BCE pacTeHus (nogBou
rpyww Mr17-16, NI 12 (k), NI 2), o6pa6oTaHHble aKTUBATOPOM
pocrta, nokasanu ateKTUBHOCTb POCTa U Pa3BUTHS.

PuBaB-3KcTpa 0THOCMTCA K rpynne YHUBepCanbHbIX U Bbl-
COKOMPOLYKTUBHbIX GUONOTrMUECKMX KOMMNIEKCOB, C MOMOLLbIO
KOTOPbIX NPOMCXOAMT aKTUBHOE 06pasoBaHMe KOpHEeBOM Cu-
CTeMbl MOCEBHOr0 MaTepuana, B TOM UMCie YepPeHKOB pasnunu-
HbIX CafoBbIX KynbTyp. C MoMolblo cpeacTBa NpOMCXOAUT
3HauuTeNbHas aKTMBaLMA 06pas3oBaHWs M pocTa KOpPHEBOW
CUCTEMbI, MOBbIWAETCA YCTOWUMBOCTb PacTeHUt K CTpeccaM,
HeraTMBHbIM BHEWHWUM (hakTopaM, BpeauTenam u 3abonesa-
HuaM. OcobeHHOCTb JaHHOro Npenapara 3aKnyaeTcs B TOM,
uTo OH 06MafaeT BbICOKOM 3h(EKTUBHOCTLIO NPU MUHUMATb-
HbIX [,03aX, MO3TOMY HWUKOTAA He BbI3bIBAaeT MOBPEXLEHMN
noceeHoro Matepuana. lpu nomolwmM cpencTsa NpOUCXOAUT
06paboTKa ceMaH CenbCKOX03AMCTBEHHbIX KYNbTYp, CafoBbIX
PacTeHUit, a TaKxe [,eKOpPaTMBHOW rpynnbl LepeBbeB U Ky-
CTapHUKOB, MHOTONETHUX M OLHONETHUX LBeToB. KpoMe Toro,
npenapat crnocoBCTBYeT MOBbIWEHUIO KauecTBa pacTeHuH,
yNyulwaeT BKYCOBble MapaMeTpbl, UTo ABNAETCH 3KOHOMMUUE-
CKM BbIrOAHbIM (haKTOPOM, TaK KaK Lienesas ayautopusa npeg-
nouuTaet BbI6MpaTh NPOLYKTbI C UAeaNbHbIMKA NOTpebuTenb-
CKMMW MapameTpamu. PekoMeHpyeTca NMpUMeHaTb CpefcTBo
TaKXKe [9 BOCCTAHOBMIEHWUS PacTeHW Nocne nepeHeceHHbIX
3aboneBaHuit, NOBPEXAEHUI BPEAUTENsMA U HeraTMBHbIMMU
MOroAHbIMA YCNOBUAMM - 3aCyXOM, 3aTAKHbIMUA [OXKAAMM,
aHOManbHO HU3KWUMKM TeMmmepaTypamu W T. f. MomuMo 3Toro,
npenapaToM MoXHo o6paBaTbiBaTb paHbl Ha pacTeHMsX, uTo
Bbi3blBAEeT aKTMBALMIO MPOLLECCOB pereHepauuu, U Knet-
KM Kopbl GbiCTpee 3aXuBalT, KynbTypa o6paboTaHa NpoTuB
BPEeLHbIX MUKPOOPraHW3MOB, 3allMILEHA OT THUEHUS W BbICbI-
XaHus. bnarogapa cTonb WWPOKOMY CMIMCKY MONOXMTENbHbIX
KauecTB npenapat CTaHOBUTCA Bce Gonee MonynsipHbIM Kak
B NPOLYKTUBHOM, MPOMbILWIEHHOM CENbCKOM X03AWCTBE, Tak
¥ Cpefv cafoBoAoB-GUTENeN.

ABTOp 3asBnget 06 OTCYTCTBUU KOH(NMNKTA MHTEpecoB.

Nureparypa

1. TanpuHa, T. E. OueHka BnusiHMg 6MOCTUMYNATOPOB Ha CO-
CTOSIHME M KauecTBO cesHLEB enu esponeickoii (Picea
abies) / T. E. Tanauna, K. B. lesuerko // IV MexgyHapog-
Hasl CTy[eHUecKas 3NeKTPOHHas HayuyHasi KOH(epeHLus
«CTymeHuecKnit HayuHbIn hopyM» 15 tieBpanga - 31 MapTa
2012r.

2. TocypmapCTBeHHbIH KaTanor NecTULMELOB U arpoOXMMUKATOB,
paspeLleHHbIX K MPUMEHEHMI0 Ha Tepputopun Poccuitckoil
®epepauun. Mocksa. 2016. - URL : http://www.agroxxi.ru/
goshandbook.

3. Jocnexos, b. A. MeTtoguka nonesoro onbita (C ocHoBa-
MU CTaToBpaboTKM pesynbTaToB MCCnefoBaHuil). - 5-e
u3g., nepepa6. n gon. / b. A. locnexos. - Mocksa : Konoc,
1985. - 351 c.

4. Kupuenko, M. A. BnugHue KOHLEHTpaLuM CTUMYNATOPOB
poCTa Ha rPYHTOBYH BCXOXECTb CEMSIH U COXPAHHOCTb Ce-

10.

1.

AHUEB rmaBHbIX necoobpasytowux Bunos CpepHeit Cubu-
pu / M. A. Kupuenko, W. A. ToHuaposa // Cubupckuit nec-
Hol xypHan. - 2016. - N2 1. - C. 39-45.

KosaneHko, H. H. BbipawmBaHue nocagoyHoro Matepuana
CafloBbIX KYNbTYpP C UCMONb30BaHWEM 3€MEHOM0 YepeHKo-
BaHuA: MeTogMueckue pekomeHpaumn [ H. H. KosaneH-
Ko. - KpacHopap : CK3HMUCuB, 2011. - 54 c.
NeHTenbkuHa, 0. C. BnusHWe CTUMYNATOPOB Ha BCXOXECTb
CeMSIH M POCT CEAHLLEB XBOWHBIX : aBTOPEed. AMC. ... KaH[, C.-
x. Hayk: 06.03.01. 10. C. MeHTenbkuHa. - Mockea, 2003. - 24 c.
MporpamMma 1 MeTopMKa COPTOM3YUYEHUS NIOLOBbIX, Ar0L-
HbIX ¥ OPEXONOAHbIX KyNbTyp; nog, 06w, peq, : akap,. PACXH
E. H. CenoBa, a-pa c.-x. Hayk T. M. OronbuoBoit. - Open :
MspatenbctBo BHUUCIIK, 1999. - C. 34-47.

VctuHoBa, T. C. BnusiHne 6MOCTUMYNSTOPOB Ha POCT CeSH-
LLeB COCHbl 06bIKHOBEHHOMN B BpAHCKOM OKpyre 30HbI WiK-
POKONMCTBEHHbIX 1ECOB: aBTOPEX. AUC. ... KaHA. C.-X. HaYK:
06.03.01. T. C. YcTuHoBa. - bpsHck, 2000. - 23 c.

P.du Jardin. Plant biostimulants: Definition, concept, main
categories and regulation [Text] // Scientia Horticulturae.
2015.196. pp. 3-14.

Rajasekaran, L.R., Blake T.J. New plant growth regula-
tors protect photosynthesis and enhance growth under
drought of jack pine seedlings [Text] // Journal of Plant
Growth Regulation. 1999. Vol. 18. N¢ 4. pp. 175-181.
https://flowersdreamc.ru/ribav-ehkstra.

References

Galdina, T. E. Otsenka vliyaniya biostimulyatorov na
sostoyanie i kachestvo seyantsev yeli yevropeiskoi (Pi-
cea abies) [The impact assessment of bio-stimulants on
the condition and quality of the European spruce (Picea
abies) seedlings] / T. E. Galdina, K. V. Shevchenko // IV
International Student Electronic Scientific Conference
“Student Scientific Forum”, February 15 - March 31, 2012.
Gosudarstvennii katalog pestitsidov i agrokhimikatoy,
razreshennikh k primeneniyu na territorii Rossiiskoi Fed-
eratsii [State catalogue of pesticides and agrochemicals
approved for use in the Russian Federation]. - Moscow,
2016. - URL: http://www.agroxxi.ru/goshandbook.
Dospekhov, B. A. Metodika polevogo opita (s osnovami
statobrabotki rezultatov issledovanii) [Field experiment
methodology (with the basics of statistical processing of
research results)] / B. A. Dospekhov - 5th ed., revised and
added. - Moscow : Kolos, 1985. - 351 p.

Kirienko, M. A. Vliyanie kontsentratsii stimulyatorov rosta
na gruntovuyu vskhozhest semyan i sokhrannost seyant-
sev glavnikh lesoobrazuyushchikh vidov Srednei Sibi-
ri [Effect of growth stimulant concentration on ground
seed germination and seedling survival of the main for-
est-forming species of Central Siberia] / M. A. Kirienko, .
A. Goncharova // Sibirskii lesnoi zhurnal [Siberian Forest
Journal]. - 2016. - N2 1. - P. 39-45.

Kovalenko, N. N. Virashchivanie posadochnogo materi-
ala sadovikh kultur s ispolzovaniem zelenogo cherenk-
ovaniya: metodicheskie rekomendatsii [Growing planting
material of horticultural crops using green cuttings: me-

N3BecTua Komu HayuHoro LeHTpa Ypanbckoro otaeneHus Poccuitckoin akagemum Hayk N2 7 (73), 2024

Cepus «CenbCcKoX03aMCTBEHHbIE HayK1»
www.izvestia.komisc.ru



thodical recommendations] / N. N. Kovalenko. - Krasnod- rokolistvennikh lesov [Influence of bio-stimulants on the

ar : SKZNIISiV, 2011. - 54 p. growth of Scots pine seedlings in the Bryansk District of
6. Pentelkina, Yu. S. Vliyanie stimulyatorov na vskhozhest the broadleaved forest zone]: extended abstract of Candi-

semyan i rost seyantsev khvoinikh [Effect of stimulants date’s thesis (Agriculture), 06.03.01/ Ustinova T. S. - Bry-

on seed germination and growth of conifer seedlings]: ansk, 2000. - 23 p.

extended abstract of Candidate’s thesis (Agriculture), 9. P. du Jardin. Plant biostimulants: Definition, concept,

06.03.01/ Pentelkina Yu. S. - Moscow, 2003. - 24 p. main categories and regulation / P. du Jardin // Scientia
7. Programma i metodika sortoizucheniya plodovikh, yagod- Horticulturae. - 2015. - 196. - P. 3-14.

nikh i orekhoplodnikh kultur [Program and methodology  10. Rajasekaran, L. R. New plant growth regulators pro-

of variety investigation of fruit, berry and nut crops] / ed. tect photosynthesis and enhance growth under drought

RAAS academician E. N. Sedov, Doctor of Agriculture T. P. of jack pine seedlings / L. R. Rajasekaran, T. J. Blake //

Ogoltsova. - Orel: Izdatelstvo VNIISPK, 1999. - P. 34-47. Journal of Plant Growth Regulation. - 1999. - Vol. 18. - N¢
8. Ustinova, T. S. Vliyanie biostimulyatorov na rost seyant- 4. - P.175-181.

sev sosni obiknovennoi v Bryanskom okruge zoni shi- 1. https://flowersdreamc.ru/ribav-ehkstra.

WHdopmaums 06 aBTOpE:

3auenuHa noHa BanepueBHa - KaHOMOAT CEeNbCKOX03SMCTBEHHBIX HAYK, HAayuHbIi COTPYAHMK naBopatopuu reHotoHpa Qe-
[epanbHoro HayyHoro LeHTpa uMenun W. B. MuuypuHa CenekumnoHHo-reHeTuyeckuit ueHtp - BHUMMCIP um. U. B. MuuypuHa
(393760, Poccuitckas Gepepaums, r. Muuypunck, TamBosckas o6, yn. Muuypuna, a. 30; e-mail: ilonavalerevna@mail.ru).

About the author:

llona V. Zatsepina - Candidate of Sciences (Agriculture), Researcher at the Gene Pool Laboratory, Federal Scientific Centre
named after I. V. Michurin (30 Michurin str., Michurinsk, Tambov Region, 393760 Russian Federation; e-mail: ilonavalerevna@
mail.ru).

ling LUTUPOBAHUA:

3auenuHa, W. B. Vicnonb3oBaHue perynstopa pocta pacTeHuii pubaB-3KcTpa npu YKOPeHeHUM KNOHOBbIX NOABOEB rpyLWy U aitBbl
onpesecHeBlWMMM yepeHkam [ W. B. 3auenuna // UsBectus Komu HayuHoro LeHTpa Ypanbckoro otaenequs Poccuickoin aka-
nemun Hayk. Cepua «CenbCcKoxo3aicTBeHHble HayKu». - 2024. - N2 7 (73). - C. 62-67.

For citation:

Zatsepina, |. V. Ispolzovanie regulyatora rosta rastenij Ribav-ekstra pri ukorenenii klonovyh podvoev grushi i ajvy
odrevesnevshimi cherenkami [Use of the plant growth regulator Ribav-extra for rooting of woody cuttings of pear and quince
clonal understocks] / I. V. Zatsepina // Proceedings of the Komi Science Centre of the Ural Branch of the Russian Academy of
Sciences. Series “Agricultural Sciences”. - 2024. - N2 7 (73). - P. 62-67.

[aTta noctynnenus ctatbu: 12.09.2024
Mpowna peueHsupoBanue: 29.10.2024
MpuHaTo pewenue o nybnukaumu: 26.09.2024
Received: 12.09.2024

Reviewed: 29.10.2024

Accepted: 26.09.2024

NaBectna Komu HayuHoro LeHTpa Ypanbckoro otaenenns Poccuiickoit akagemun Hayk N2 7 (73), 2024
Cepua «CenbCKoX03aNCTBEHHbIE HAYKW»
www.izvestia.komisc.ru

67



68

VK 633.2.031
DOI 10.19110/1994-5655-2024-7-68-73
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AHHoTauug

MpuBeneHbl pesynbTathl AAUTeNbHbIX (50 NeT) cTauMoHapHbIX
MCCNef0BaHNA No BAMAHUIO Pa3NIUYHOTO YPOBHA MUHepasb-
HOI0 NMUTaHUs BONTONETHEro 31aKoBOro TpaBoCTos, pacnono-
)KE@HHOr0 Ha 0CYWEHHOM HU3UHHOM BbipaboTaHHOM TOpPAHMKe,
Ha W3MeHeHWe MPOJYKTUBHOCTM arpotiUTOLLEHO3]a, HaKone-
HUe Nof3eMHOI Maccbl, NOA0POAUe NOYBbI BbipaboTaHHOrO
TOP(SIHUKA M COXPAHHOCTb OpraHMYecKoro BelecTea Topda.
YcTaHoBNEHO, YTO NpuMeHeHWe MUHepanbHoro ypobpeHus
cnocobcTByeT ynyyweHuto 6oTaHMuecKoro coctaea gonroner-
Hero 3N1aKOBOro TPABOCTOS, NOBLIWEHUK €ro NPOJYKTUBHOCTH
B 1,9-3,4 pa3a, HakonneHuo nog3eMHoil Macchbl - B 1,7-3,0, 3a-
KpenyieHuio B KopHax asora - B 1,5-3,1, dhocdopa - B 2,5-5,7,
kanus - B 1,1-1,7 pa3a, uto nonoxuTenbHo BAUSIET Ha BOCNPO-
M3BOACTBO NIOJOPOANS TOPGSHON NOUBbI U YCKOPSIET TeMnbl
HaKonneHus opraHMYecKoro BewecTBa Topda.

KnioueBblie cnoBa:

BblpaBoTaHHbIN TOPGSAHUK, MUHepanbHoe ypobpeHue, monro-
NEeTHUIA 3NaKoBbIii arpoduTOLLEeHO3, CEHOKOCHOE MCMOoNb30Ba-
HWe, NPOAYKTUBHOCTb, NOL3EMHas Macca, N0gopoaue Noysbl

BeepeHue

I'Ip06neMa PaLMOHanbHOro UCnoib3oBaHna TOp(I]ﬂHO—ﬁO—
NIOTHbIX MOYB U MakCMMalnbHOIo COXpaHeHnsa NpUpogHbIX 3a-
nacos Top(ba HEePa3pbIBHO CBA3aHa C pa3pa60TK017| Haubonee
3 heKTUBHbIX Hal'lpaBJ'IEHVIi/lI M NPMEMOB UX UCMNONIb30BaHUA.

OD,HVIM U3 BO3MOXXHbIX npep,HaauaquMﬁ 6onoTHLIX MoYB
ABNAETCA UX NPUMEHEHUE ONA HYXXL, CeJibCKOro xo3qiicTBa. Mo
XapaKTepy 3alexu Topd)FIHbIE MECTOPOXLAEHUA LEeNndarca Ha
BepxoBble, NepexonHbie, CMeWaHHble U HU3UHHbIE, 0TNIMYal0-
wueca gpyr ot Apyra no papy Kputepues: NPOUCXOXLAEHUE,
CTPYKTypa WM coCTaB, napameTpbl MMHEpPasbHOro U BOOHOIO
MUTaHNA. BBVIJJ,y Hannuma papa npenmylecTs, B YNCie KOTO-
PbIX: 6ﬂar0ﬂpVIFITHaFI KMUCINOTHO-LWeNnoYyHaa peakumd, 6onblwoe
KOJIMYeCTBO a30Ta, yrnepona U HeEKOTOPbIX 30J1IbHbIX 3N1IEMEH-
TOB, npepnoyteHne ong CeNbCKOX03CTBEHHOr0 MCMONb30-
BaHWUS O0TH,AETCH HU3MHHBIM BONOTHBIM NOYBaM.

HVI3VIHHbI['J1, Xopouwo paanomwsmmﬁcq T0p¢] MOXHO npume-
HATb HENOCPEeLACTBEHHO B KauecTBe WJ,Oﬁ[JEHMﬂ, a TaKxe gng

Questions on the agricultural use of
depleted peatlands and their solution

V. N. Kovshova

Kirov Meadow-Peatland Experimental Station,
Kirov Region, Yubileiny settlement

valentina.kovshova@yandex.ru

Abstract

The article highlights the results of long-term (50 years)
stationary studies on the influence of different-level min-
eral nutrition of perennial grass stand, which is located in
a drained lowland depleted peatland, on the productivity of
agrophytocenosis, accumulation of underground weight, soil
fertility, and content of peat organic matter. The application
of mineral fertiliser has been identified to improve the bo-
tanical composition of perennial grass stand, increase its
productivity by 1.9-3.4, accumulation of underground weight
by 1.7-3.0, root nitrogen fixation by 1.5-3.1, phosphorus by
2.5-5.7, potassium by 1.1-1.7 that improves the soil fertility of
peat and accelerates the accumulation rate of peat organic
matter.

Keywords:

depleted peatland, mineral fertiliser, perennial cereal agro-
phytocenosis, hay use, productivity, underground weight, soil
fertility

MpUroToBneHUs pasHoobpa3sHbix kommnocToB. KpoMe Toro, Topd
MOXET BbITb UCMONb30BaH ANS NOACTUNOK cKoTy. [lns ynobpe-
HUS He pPeKOMEeHAyeTcsl TOpgd MMMHOBLIX UMK CtharHoBbIX 60-
10T, NOCKOJIbKY OH OTNIMUaeTCs caboi CTeneHbio pasnoXeHus
B MOYBE W KUCNOW peakuuent, Takoe ynobpeHue He npuHecet
Monb3bl YPOXak KOPMOBbIX KynbTyp. ITOT TOPM MOXHO WC-
Monb30BaTh L9 BbIPalMBaHUs AroLHbIX KYNbTYP, TaKUX Kak
ronybuka, MopoLuKa u ap.

MennopupoBaHHble TOpPthsiHbIE MECTOPOXAEHMS, KOTOPbIE
MCMONb3YOTCS KaK yrofibs B CENIbCKOM W NECHOM X034/ CTBaX,
o6pasytoT 3emenbHblid oHA. OpHako u3-3a HecBanaHcu-
POBaHHOCTM 3NIEMEHTOB MUTaHUs, KECTKOro TeMnepaTypHo-
0 peXxuMa ocyleHHbIX GonoT Habop KynbTyp 34ecb KpaiHe
orpaHuueH. [MaBHbIA MPUHLUN MeNuopaTUBHOTO 3emnefe-
NMa - MaKCUManbHO WaAAWuid peXxuM UCIonb3oBaHus Top-
(hAHOM 3anexu, B pesysnibTaTe Yero 0Ha MOXKET (yHKLMOHMPO-
BaTb [,OCTATOYHO ANUTENbHOE BpeMs 6e3 BUAUMbBIX NPU3HAKOB
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ferpagauuu. Tak, no pacuetam 6enopycckux yueHblx, 1M 3a-
NeXu TOpthSHOro cnosi MoXeT xBaTuTb Ha 600 nert, ecnu ee Bce
3T0 BpeMs UCMoMb30BaTh MOA, IYroM, ECIM Xe Nof, 3ePHOBbIMK,
70 - BCero Ha 170 ner [1].

B Bonro-Batckom pervoHe Poccuu 3acimkcupoBaHo npu-
6nuautenbHo 500 Thic. ra BblpaBoTaHHbIX MeCTOPOXAEHMN
TOp®ha, a No BCeil CTpaHe [aHHbIi NoKa3aTeNb COOTBETCTBYET
3HaueHuio 2,0 MnH ra [2]. Mo oBecrneyeHHOCTM TOPMSHbIMA pe-
cypcammn KupoBckas 06nactb 3aHMMaeT 0[HO U3 NUAUPYIOLWMUX
MEeCT W OTHOCUTCA K TEPPUTOPUM MHTEHCUBHOMO TOPOHAKO-
nnexns. O6wee KonuuecTBo 60N0OT B paccMaTpMBaEMoM pe-
rmoHe cocTaenset 2 Tbic. B ux umcno Bxogut 10 6onot obweit
nnowaabio cebiwe 5 Thic. ra Kaxpoe. Cpean 3HaUMTENbHOIO
KONWYeCTBa BbllWeLWwKX 13-nog, Topthonobbium MecTopoxpe-
HWWA, Nnowanb Kotopbix Gonee 370 Thic. ra, NuWb MeHee
nonoBuHbl (35 %) Mcmonb3yetcs B CENbCKOXO3AUCTBEHHOM
npoussoacTee [3]. B Kuposckoit o6nactu BcTpevatotca Bce
TUMbI TOPGAHONM 3aNeXu; HU3KHHble - 57 %, BepXoBble - 23,
nepexogHble - 10, cMewaHHble - 10 %. Cnepyet 0TMETUTb, uTo
OCYIWEHHblE HW3WHHblE MOYBbI MPEACTaBNAT HaubonbLyio
3HaUMMOCTb AN X03AUCTBEHHO AeATeNbHOCTM. [laHHble yro-
LbS BrONHE MOryT GbiTb MCMOMb30BaHbl 4N BbipalMBaHUs
[0CTaTouHO 6GOMbLWKX YPOXAEeB PasfiUUHbIX CENbCKOX03aM-
CTBEHHbIX KyNbTyp NPY YCNOBWW NPOBELEHNS ONpeLefieHHOro
HaBopa paboT KynbTYpTEXHUUECKOA U UHXKEHEepPHO-TEXHUYe-
CKOW HamnpaBNeHHOCTU C Liefblo BO3MOXHOCTM perynupoBa-
HWS BOLHOIO M MULLEBOr0 PEXMMOB LA MOBbIWEHUS YPOBHA
nnogopogus nousbl. Mcnonb3oBaHue BbipaboTaHHbIX, dpe-
3epHbIM crocoboM, nowaneir Ha TOPQAHbIX MECTOpoXAae-
HWUAX BO3MOXHO TOMbKO MPU HaNMuuy XopoLo AenCTBYIoWeN
OCYWIMTENbHOM CEeTH, KOTopas OCTAETCA CeNbCKOX03AWCTBEH-
HbIM W NECOX03ANCTBEHHbIM OpraHu3aLMaM Npu nepegave
BbIpaboTaHbIX nnowapei Topcdonpennpuatuamu. GpesepHble
nons - Hanbonee yaobHble NowWanu AN 0CBOEHMUS, TaK Kak
npefacTaBnaoT co6oil poBHble 6e3MHUCTbIE YUaCTKK, KoTopble
MpW HE3HAUMTENbHOM NNaHUPOBKE MOTYT BK/OUATbCA B 0CBO-
eHue. X03aUCTBEHHAa LieHHOCTb BbipaBoTaHHbIX (hpesepHbIX
noneit onpegenseTca MOWHOCTbIO M CBOWCTBAMM OCTaBLIE-
cs nocne BblpaboTKM 3anexu Toptha. KauecTBeHHbIA COCTasB,
oCTaBlUencs TOpthaHOI 3anexu, U eé CBoCTBa onpefensoTca
BOAHO-MWUHEpanbHbIM MUTaHWEM TOP(SAHMKA, KOTopble CKNa-
[blBAlOTCA B 3aBUCMMOCTHM OT YCNOBUIA ero reoMopdonoruue-
ckoro 3aneranus [4]. Ina obecneyeHns 3aluTbl opraHuue-
CKOro BeLecTBa OT 6bICTPON MUHEepanu3aL/Mm, UTo XapaKTepHo
L9 NaxoTHbIX NOWaAei, a Takke B Lenax COXpaHeH!s Bax-
HbIX MPUPOAHbIX CBOWCTB BbipaGoTaHHbIX TOP(SHMKOB, Kak
YKa3aHO B KOHLLENLMM UCMONb30BaHUS MOCNERHUX, UX Cre-
LYeT MPUMeHSTb [N OpraHW3aLMu YKOCHO-NaCTOUILHbIX
TPaBOCTOEB, KOTOpble MOTYT MPOLYLMPOBaTh Ha MPOTSXEHUM
ONMTENbHOMO Nepuoaa BpeMeHW. Ha cerogHAWHNA oeHb cy-
LLeCTBYeT peanbHas Yrposa 3KONMOrMYECKOW YCTOMUMBOCTH
TOP(SAHBIX MOYB, UTO MOXET B WUTOTe MPUBECTU K CHUXEHWIO
€ro 3anacoB, uTo ABNAETCS OCHOBHbIM (haKTOPOM MNoL0poaUs
YKa3aHHbIX MOYB, @ TaKXe K MUHepanu3aLmm opraHuyeckoro
BelecTBa. Ha JaHHbIA MOMEHT ecTb peanbHas yrposa aKono-
FMYECKOW YCTOWUMBOCTM TOPGSAHbIX MOUB, B CBA3M C TEM, UTO
nocne ocylWweHus u fo6blun Toptha OHM YacTo NofBepratwTca
BOfHO/ W BETPOBOI 3p03MAM, B pesynbTaTe KOTOPbIX co3pa-

I0TCS YCNIOBMS K CHIKEHMIO 3anacoB Topda, a TakKe MUHepa-
N13aLMn OPraHNyecKoro BEWECTBa, SBNAIOWErocs 0CHOBHbIM
(haKTOpOM NNOA0POAMS TOPDAHBIX NouB. [5).

B HacTosiliee Bpemsl COXMIUCL [BE CUCTEMbI MUCMONb-
30BaHNa TOP(SHLIX NOYB - Nonesoe B cesooBopoTax W nog,
LONroneTHue nyrosble yrofbs. CoLuanbHO-3KOHOMUYECKME
W 3KONOTNYECKME MOCNEeNCTBUS 3TUX CUCTEM HEOJHO3HAUHbI.
Mocne ycTaHoBKu hakTa «CPaboTKu», NPUBOAALLENA K YMEHb-
[IEHMIO MOLLHOCTW OPraHOreHHOro CNos TOPMAHbIX NOYB, KPU-
TEPUEM OLLEHKM 3 EKTUBHOCTM UX UCTIONb30BaHNS ABASETCS
He TONbKO YPOBEHb MONYYaeMOW MPOLYKLMN, HO W BANSHUE
3TOW CUCTEMbI Ha MHTEHCUBHOCTb Y6bINW NPUPOLHLIX 3aNacoB
opraHuueckoro Beuectsa [6]. 105-neTHuit onbiT KMpoBCKOA
Nyro6oMoTHON OMbITHOM CTaHLIMM 10 OCBOEHMIO U BOBNIEYEHMIO
06WwnpHbIX Nnouageit 6onot, a nosgHee W BbipabBoTaHHbIX
TOP(SIHUKOB B CENIbCKOX03SMCTBEHHOE NPOU3BOACTBO y6eaun-
TeNbHO [10Ka3an BO3MOXKHOCTb BO3[eMblBaHUs MHOMUX Cefb-
CKOXO3AWCTBEHHbIX KYNbTYp Ha TOP(SAHbIX U BbipaBoTaHHbIX
MnoyBax Mpu YCrnoBUAW COXpPaHEHUs OPraHNYecKoro BellecTsa
3TUX MOYB.

Lienb Hawmx MCCNenoBaHuii - ONpPefenuTb KpUTepum 1 na-
paMeTpbl yNpaBeH!s 3K0orMyeckn 6e3onacHbIMI NYroBbIMAI
arpo3KOCMCTEMaMM Ha OCYLIEHHbIX HU3WUHHBIX BbIPaBoTaHHbIX
TOpthsIHMKaAX, 06ecreyunBarouMMm NPOU3BOLCTBO BbICOKOKA-
UeCTBEHHbIX 06bEMMCTbIX KOPMOB, BOCNIPOM3BOACTBO NOYBEH-
HOro MNOMOPOAMS W COXPaHHOCTb OPraHMYEcKoro BellecTsa
BbIPaBoTaHHbIX TOPHAHNKOB.

MaTepMan bl U METObl

WccnepnoBaHus NpoBOAMAM Ha OCYWEHHOM HU3UHHOM Bbl-
paboTaHHOM TopthaHWKe KMpoBCKOW NyroBonoTHOM OMbITHOM
CTaHLMH, pacnonoxeHHol B Bonro-BsTckoM 3KoHOMUUeCKoM
paitoHe HeuepHoseMHow 30HbI Poccuiickon Depepaumm.

CedHblit TpaBoCTOM co3paH B 1971 1. nyTeM 3anyxeHus Tpa-
BOCMECbH0, COCTOALLEN U3 KocTpeLia BesocToro Mopwanckui 312
(10 kr/ra), Tumocheesku nyrosov - MosgHecnenas BUK (8 kr/ra),
1 0BCaHULbI nyroBon - [leanHosckas 8 (12 kr/ra). Mepep noce-
BOM TpaB BHECEHbl PEKOMEH[L0BaHHbIE [03bl YA06peHuit: nu-
PUTHbIM orapok 5 w/ra v no 60 Kr/ra geicTBytoLLero BellecTsa
(. B.) a3oTa, hocdopa 1 Kanus.

B 1972 r. Ha co3paHHOM TpaBocToe 6bin 3anoXeH OMbIT
C MUHepanbHbiMM ypobpeHuamu, roe B TeueHne 50 net cu-
CTEMATUYECKM BHOCUNM aMMUayHyto cenutpy B fo3sax 60, 90,
120, nBoitHoi cynepdocdar B posax 30, 60 1 XnopUCTbIN Ka-
nuit B po3ax 60, 120 kr . B. Ha 1 ra. KoHTponb ocyuecTens-
N B TPeX YPOBHAX, OAMH W3 KoTopbix (6e3 ucronb3oBaHus
yno6peHunit) aBnanca abconioTHbIM ANs BCeX BapUaHTOB, ABa
oCTaBLIMXCH (Nme " PéuKm) npefHasHavyanucb ons orcne-
XUBaHUs 3thheKTUBHOCTM OT UCMONb30BAHMS a30Ta 1 Kanus.

Wcnonb3oBaHue TpaBoCcTOS - [BYYKOCHOE, Ha ceHo. Poc-
thopHoe ynobpeHWe BHOCUNM BECHOM, B OAWH MPUEM, a30THOE
W KanuitHoe - Bpo6HO, paBHBIMU YacTSMU MOA, KaX[blii YKOC.

MouBa OMBITHOTO yyacTKa - OCYLEHHbIA BbIpaBoTaHHbIN
HU3MHHBIN TopdhaHKUK. Topd LpeBecHO-0COKOBbIN, cnabo pas-
NIOXMBLUMICS, CTEMEHb PA3NOXEHUS] B UCXOLHOM COCTOSIHWM
25-30 %, 3onbHOCTb - 8-10 %, 6nM3KMiA K CNaBoKMCNOI peak-
umm (pH 5,5). Copepxanue asota - 1,84 %. CTpykTypa uccne-
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[yeMoW NouBbl XapaKTepuayeTca HeBbICOKMM YPOBHEM Cofep-
XXaHus 30MbHbIX anemenToB (P, K, Ca). MnotHocTb - 0,200 r/cm®.
Ha onbITHOM yyacTke Bbipab0TaHHOrO HU3WHHOIO TOPGSHMKA
0TCYTCTBYET CTabUNbHOCTb YPOBHS FPYHTOBbIX BOf, B TEUEHUE
BereTaLyOHHOI0 Nep1ofa oH Bapbupyert ot 55 o 90 cm.
BbinonHeHne HeobxoguMbix ond
UCCNefoBaHMI YyueToB M Habniope-
HWIA NPOM3BOOMNM B MOJTHOM COOTBET-
CTBWM C NONOXEHWUSIMMU, pa3paboTaHHbl-
MU U YTBEPXOEHHbIMW JIyroBOLCTBOM
BUK. TMpouepypy 06paboTKM [aHHbIX

N,,,P, 1 P K,,, CNOCOBCTBOBAMN0 CHUXXEHUMIO [0NM Pa3HOTpa-
BbS U MOBbIWEHUIO COOEPKaHMS LEHHbIX BMOOB TpaB [0
67-90 %, B TOM uncne Koctpeua 6e3ocToro, ABNSIOLLETOCS A0-
MUHUPYHOLLMM BUOOM. [TpY 3TOM NPORYKTUBHOCTb TPABOCTOEB

nosblwanach B 1,9-3,4 pasa (Tabnuua).

Hakonnexue nog3eMHoi MacCbl M MUTaTEeNbHbIX BEU,ECTB B Hel B 3aBUCMMOCTH OT YPoBHS
MUHepanbHOro NUTaHUA A0NrosieTHero 3J1aK0BOro CeHoKoca

Accumulation of underground weight and nutrients in it depending on the mineral nutrition

level of perennial cereal hay-field

uccnenoBaHuga ocywecTenganu € npu- CpenHsis Mop3eMHas 3akpenneHue nuTatenb-
BneueHneM naketa Excel, B kauecTBe | VmoGpewue 3a MHOOME':VI?L”;T: macca B cnoe ':fa“;‘;”:;“ KN | Heix ewects e nogsen-
METOROB 6bin M3BpaH aHanua AByxX Tv- ce3oH yTppaBOCTOEB, 0-20cm, | KOHTpDﬂ:O KopHe HoI1 Macce, Kr/ra
MOB - CTaTUCTUYECKUIA U PErpeccuoH- u/ra CB ra C8 N PO, | KO
HbIW. Be3s ynobpeHuit 24,5 137 100 0,18 3335 25,0 54,7
NPy 46,5 305 223 0,15 7547 | 1019 | 616
PesynbTatbl M Ux obcyxnae- NP K 79,2 229 167 035 5145 | 631 | 482
HHe NP Koo 69,8 343 250 0,20 8469 | 823 | 844
| Pk 60,3 416 304 014 8903 | 1421 91,3
JKenepuMeHTanbHble flaHHble MHO- N, P K. 75,8 360 263 021 8048 | 1256 | 578
FONEeTHMX MCCNefl0BaHMiA NOKa3anu, 4to [N P K - 82,1 300 219 027 7638 | 789 | 456
B nouse BblpaboTaHHOTO TOPMAHMKA |N P K 82,7 377 275 022 | 10425 | 139 | 495

NnpyW LONrONETHEM CEHOKOCHOM UCMOfb-
30BaHWUM Be3 yaoBpeHni 0TMeYanochb He3HauuTenbHoe Nog-
kucnenve B cnoe 0-20 cm (pH 5,4) u oboraweHue ee 30Mb-
HbIMM 3NIEMEHTaMU, UTO CBS3AHO C MUHepanusauueil Topda,
3a CYeT MOCTYMEHUs 3TUX 3NIEMEHTOB C FPYHTOBbIMM BOLaMM
W nocrne pasnoXeHUs PacTUTENbHbIX OCTATKOB, @ TaKXe 3a
CYET a3p030/bHbIX UCTOYHMKOB C aTMOCHEPHBIMU OCAfKAMM.
K ymeHbleHu ypoBHs kucnotHocTH Ha 0,2-1,2 eguuuy, ot-
HOCMTENbHO NOKa3aTeneil 40 Hauana aKCNepuMeHTa, NMPUBENO
“cnonb3oBaHue a3oTa, hoccopa, kanus B HecbanaHCMpoBaH-
HbIX 0GbeMax. MocKonbKy MMen MecTo CyLeCTBEHHbIA BbIHOC
Kanusi hUTOMaccoid, 0TMEYanoch CHUXEHUE ero COLepXaHus
B crnoe nousbl 0-20 cM, HECMOTPS Ha TO, UTO NOYBY [LOMONHU-
TeNbHO yao6psanu kanueM. [pU BHECEHWUM YMEPEHHbIX 103 Ka-
nua (60-120 kr 4. B. Ha 1ra) BbIHOC 3TOr0 3M€MEHTa NpPeBbIwWan
ero nocTynneHue ¢ MUHepanbHbiM ynobpenueM Ha 4-54 %.
3athMKCMPOBAHO MOBbIWEHWE YPOBHS COLEPXaHWUS MOLBUX-
Horo chocchopa B 18-84 pasa npu BHeceHuu cynepdioctara
B fo3ax o1 30 mo 60 kr f.B. Ha 1 ra B cocTaBe MOMHOMO Mu-
HepanbHoro yao6peHus. BbiHOC NUTaTENbHbIX BEWECTB C Ypo-
»aeMm no a3oty cocrasnsn 65-83 %, no docdopy - 19-36 % ot
BHECEHHOT0 C MMHepanbHbIM ya06peHueM.

VCcTaHOBNEHO, UTO BaXXHEWWMMM (haKTOpaMu MOBbILEHMS
NPOAYKTUBHOCTM [ONFONETHUX TPABOCTOEB, PACMONOXKEHHbIX
Ha OCYLIEHHBIX HU3MHHDBIX BbIpaboTaHHbIX TOPHAHUKAX, ABNS-
t0TCS MUHEepanbHble yO06pPeHNUs NpU YPOBHE FPYHTOBbIX BOL
0,9-1,2 m. PerynupoBaHve BOpHOro pexxuma BbipaboTaHHbIX
TOPSHUKOB UrPAET BaXKHYH POJib B UCMOSb30BaHUM 3NEMEH-
TOB NMTaHUS TPABOCTOSAMM, HOPMUPOBAHUM UX BOTAHUUECKOTO
COCTaBa W MPOJYKTMBHOCTU. TaK, MpU OTCYTCTBUM BHECEHUS
MUHepanbHoro ynobpeHus 1 OBYYKOCHOM CKallMBaHWUW thop-
MUpPOBANCA PasHOTPABHO-3/1AKOBbIA TPABOCTOW MacTBMLLHO-
ro TUMa C MPOAYKTUBHOCTbIO 2,2-2,6 T/ra cyxoro BeliecTBa
(nanee - CB). BHeceH1e NonHOro MMHEpanbHoOro yao6pequs

B gosax N, . P. K.y @ TAKKe LBOMHbIX CMECeu B [03axX

lMpuMeHeHne MWHepanbHbIX MOLKOPMOK CrnocobcTBoBa-
N0 He TOMbKO YMyylleHWK BoTaHMYeckoro coctaBa TpPaBo-
CTOSI, MOBBIWEHWIO ero NPOSYKTUBHOCTM, HO M YCKOPEHWIO
[LepHO06Pa30BaTeNbHbIX NPOLLECCOB, HAKOMMEHWID KOPHEBOIA
Macchbl, CNocoBHOM CAepXXMBaTb NPOLLECChl BOLHOW U BETpO-
BOJ1 3p03Ui TopdaHbIX NouB. CpefHuii BeC KOpHEBOW Macchl
B TpaBocToe 6e3 npumeHeHus yno6peHuit 3a nocnegHue 20
neT oTanyancs HesHauutenbHo (137-140 u/ra CB), ato nosso-
nseT yTBEPXAATh, UTo 3a npeabipywme 30 nNeT nonb3oBaHus
CEHOKOCOM ChOpMUpOBanach [OBOSbHO MOLWHAs [AEpHWHa
M KOpHeBas CUCTeMa [OCTMrana PaBHOBECHOrO COCTOSHWSA
C 3aKpenneHueM B Helt 0o 270-334 kr a3ota, 22-25 Kr doc-
thopa, 49-55 kr kanua u 247-250 kr kanbuus. Cuctematuue-
CKM1E NOLKOPMKM JOATrONETHUX 3NaKOBbIX TPABOCTOEB MONHbIM
MUHepanbHbIM ynobpeHueM ¢ fo3oi asoTa 60-120 kr 4. B. Ha
1 ra cnoco6cTBOBaNM yBENMUEHWIO NOA3EMHON Macchl B 1,7-
2,8 pasa. loBblWweHHas WHTEHCMBHOCTb MPOLLECCa KyLeHWs
TpaB M3 rpynnbl 3MaKOBbIX W MOSIBEHME U3 Y3NOB KyLLEHUS
MOMNOLbIX KOPHE CNyXWUIU NPUUMHONA MOBLILEHUA YPOBHA
MofA3eMHOI Macchl BcneacTeue fo6aBneHus ypoGpeHus Ha
ocHoBe a3oTa. COOTBETCTBEHHO, C POCTOM MOL3EMHOI MacChl
MOBbILANOCh HAKOM/EHWE B HEW MUTATENbHBIX BELECTB: a30-
Ta - B 1,5-3,1 pa3sa, toctopa - B 2,5-5,7 pasa no cpaBHeHUHO
C KoHTponem (6e3 yao6peHuit). B cBA3M ¢ NOABUXKHOCTbIO ane-
MEHTa Kanusl v GonbluUM BbIHOCOM €ro C OTUY)KAaeMoi tuTo-
Maccol, 3aKpeneHue Kanus B KOPHAX PacTeHWU HaXoAMNoCh
B npegenax 46-91kr/ra.

VcTaHOBNEH BecbMa BbICOKMIA YPOBEHb MPOLYKTUBHOIO
[eiCTBUA KOpHeW, npencTaBnatowero co6oit COOTHOWeEHWe
YPOXaHOCTHM C Maccon MoA3eMHbIX OpraHoB. PaccMoTpeHHoe
noHstve 6bino eeepeHo B 1972 r. U. 1. MunuHol. MpumeHeHue
MONHOr0 MUHEpanbHOro ynobpeHus B pasnuuHbIX COOTHOLIE-
HWSX M [03aX MOBbIWAN0 KO3h(ULMEHT NONe3HOro LencTeus
(nanee - KNM) kopHeit B 1,2-1,9 pa3a, uto yka3biBaeT Ha Nono-
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XUTENbHOE JeACTBUE MUHepanbHOro yao6peHns, NpoaBnao-
leecs B YBENMUEHUM He TONbKO MOA3EMHOM Macchbl, HO M No-
BbllEHWUM YPOXKANHOCTM HaA3eMHOM Macchl B 2,8-3,4 pasa.

Mpyu BHeceHMM OBOMHBIX CMeceit MUHepanbHoro yaobpe-
Hua B posax N, P, n P, K ~oTMeuanoch ysenuuenve nop-
3eMHOW Maccbl B 2,2-3,0 pasa no CPaBHEHUIO C KOHTPONEM.
OpHako KMN[, kopHeit npu 3atoMm cHuxancsa po 0,14-0,15, uto
CBA3aHO C YXY[LEHNEM MWUHEpPaNnbHOro MUTaHUA PacTeHMi.
Takas 3aKOHOMEpPHOCTb Ha AONrONEeTHUX CEHOKOCax M nacT-
6uwax ycraHoBneHa paHee Apyrumu asTopamu [8, 9], npu
YXYLWeHUU YCNOBUIA MPOM3PACcTaHUA MHOTME TPaBAHUCTbIE
pacTeHWs pasBMBaKOT Bonee MOLLHYH KOPHEBYH CUCTEMY, UTO
NPUBOAMT K YOJIMHEHUIO UX XKU3HU U COUETABTCA CO CHUKEHM-
€M WX NMPOAYKTUBHOCTU. ITO YKasblBAET Ha TO, UTO MULLEBON
PEeXUM WUrpPaeT OrpoMHYH pofb B OPMUPOBAHUU He TONbBKO
NPOOYKTMBHOCTW, HO W [epHo06pa30BaTeNbHbIX MPOLECCOB
LONTONETHUX 3MaKOBbIX TPABOCTOEB. YBenuueHue MoA3eM-
HOM Macchbl, COOTBETCTBEHHO, MOBMMUANO0 HA HaKoMeHWe nu-
TaTeNbHbIX BEWECTB B Heil: N0 CPAaBHEHMUIO C Heyao6paeMbIM
TpPaBOCTOEM, COflepXXaHue a30Ta noBbiwanoch B 2,3-2,7 pasa,
toctopa - B 4,1-5,7, kanus - B 1,2-1,7 pasa.

Konnuectso KopHeBOi Macchl B MouBe pacnpepnensnocb
HepaBHOMEPHO: OCHOBHa# Macca pacnonaranacb B croe
0-20 cm (87-93 %), B cnoe 20-40 cM - Tonbko 7-13 %. Mpu-
UMHOM MMEHHO TaKOro PasfeneHus CRYXUIU 0COGEeHHOCTH
pacnonoXeHns KOpHeBOi Macchl, Haxoaalueiica B 6onee nno-
popogHoM cnoe. KpoMe 3Toro, ckasanacb 4 cneuudmka npo-
Lecca 06pa3oBaHMs NOYBbI HA TEPPUTOPUN IECHON 30HbI.

N3BexaTb noTepu NUTaTeNbHbIX BEWECTB C LPEHaXHbIMU
BOA,AMM, MOBbLIWEHHOTO YPOBHS MUHepanus3aLuu opraHude-
CKOro BellecTBa U, Tak HasblBaeMol, «cpaboTku» Topda yaa-
Banocb 3a cueT JOPMMPOBaHUA BONbILIOH KOPHEBOW CUCTEMDI
NYroBbIX TPaB W LLepHo06pa30BaTeNnbHbIX NPOLECCOB, KOTOpbe
MONOXMTENbHO BAMAIOT Ha BOJOCTOMKOCTb TOP(HAHOM MOUBbI
M MOBbIWAKT YpOBEHb €€ NNOAOPOAMS, rMaBHbIM 06pa3oM
Bnaropaps HakonneHuo opraHuyeckoro eewectea. K takTo-
paM, BNUSAIOUMM Ha YKa3aHHbIA NPOLLECC, OTHOCAT U3MeHeHUs
BEPXHEro cnos Topta no YPoBHIO MAOTHOCTU W HAKOMMEHNS
noA3eMHo Macchl uToueHo3oM. OTMeuanoch cTabunbHoe
CHMXKEHME 3amnaca OpraHMUYecKoro BELWECTBa B NOYBE CEHOKO-
ca Npu OTCYTCTBUM YA0GpeHus, KaxKablii rog Ha 15 %, B CBA3M C
PbIXM0/t 1 HeBONblLO KOPHEBO CUCTEMON AMKOPACTYLWLMX Ny~
roBblx TpaB. Y6bifb OPraHMUYECcKOro BeLeCTBa, N0 CPaBHEHMIO
C UCXOZHbIM COCTOSIHUEM, MOL, BUSAHUEM 3TUX [BYX OCHOBHbIX
npoueccos gocturana 2,8-3,0 1/ra B rog, (pUcyHoK).

CpenHuit ypoBeHb HaKOMEHNUs 0praHMUEecKoro BellecTBa
B HU3WHHOM BbipaboTaHHOM TOPdSIHUKE Ha NPOTAKEHMM TOfa
OCYILECTBNANCA B LOCTaTOYHO BLICTPOM TeMre, yeMy cro-
co6CTBOBaNG MPOAYKTUBHOE [ENCTBUE KOpHEW, Bbl3BaHHOE
BO3[E/CTBMEM MUHepanbHOro yAo6peHus, uto M ycKopano
paccMaTpuBaeMmblit npouecc. CucteMaTMueckoe NpUMeHeHue
MWUHepanbHoro ynobpeHus B HecbanaHCMpOBaHHbIX [03ax
CMnoco6CTBOBAN0 MOBbIWEHMI0 3amaca OpraHMYecKoro Be-
wecrsa B nouse Tonbko Ha 0,5-0,8 T/ra B rog K MCXogHOMY
ypoBHI0. [py NpUMeHeHUM MUHepanbHoro yaobpeHus B on-
TUManbHbIX [03aX (Nm_meKm) YCTaHOBJIEHO MaKcUManb-
HOE HaKOM/eHWe OpraHMUecKoro BelecTea - 3-4 1/ra B ro,
KpoMe Toro, yctaHoBneHa BbiICOKasi 3KOHOMUYeCKas athdek-

PucyHok. CpefHerofoBoe HakonneH1e opraHMueckoro sellectea (T/ra) B nou-
Be BbIpaboTaHHOr0 HU3UHHOTO TOPSHMKA.

Figure. Average annual accumulation of organic matter (t/ha) in the soil of
depleted lowland peatland.

TMBHOCTb NMPUMEHEHUsI MONHOTO MUHEpanbHOro yaobpeHus B
3TUX [03ax [N CTabMIbHOrO MOBbIWEHUS MPOLYKTUBHOCTY
LONrONeTHUX 3/1aK0oBbIX arpoakocucTeM fo 7,8-8,2 T no cbopy
Ccyxoro BewecTsa, 5,8-6,0 Tbic. KopMoBbIX eguHuu, 77-80 Tx
o6MeHHoM 3Hepruu (manee - 03), 10-12 u, cbiporo npoTtenHa
(manee - CM) ¢ 1ra nnowagu, npu okynaemoctut 1 Kr BHOCMMO-
ro MMHepanbHoro ypobpenust 10-12 KopMOBbBIMK efMHULLAMY,
134-142 M 03 n 1,7-2,4 kr CIN.

Takum o6pa3oM, paspaboTaHHble arpoTeXxHUYeckue npue-
Mbl MUHEPanbHOro ya06peHus BONroneTHUX 3NaKoBbIX TPaBo-
CTOEB Ha OCYLEHHbIX HU3MHHBIX BbIPaboTaHHbIX TOPHSHUKAX
Mo3BONAOT He TONMbKO MOBbIWATb YCTOWUMBOCTb MPOLYKTUB-
HOCTM KOPMOBbIX arpo3KOCUCTEM, HO M 06ecreynBarT co-
XPaHHOCTb OPraHMYecKoro BelwecTBa BblpaboTaHHbIX Topths-
HbIX MOYB, NOBbIWAKT BOCMPOU3BOLCTBO UX NNOLOPOAUS NpK
[0CTaTOYHO BbICOKO OKYMaeMOoCTH BHOCUMOTO MUHEPaNbHOro
ynobpeHus.

BbiBoabl

1. CenbCKOX039WCTBEHHOE MCMONb30BaHWE OCYLIEHHBIX
BblpaboTaHHbIX TOP(SAHbIX MOYB 0TBEYaeT TpeboBaHWio pa-
LLMOHANBHOTO PaCcXOL0BaHUs ECTECTBEHHbIX 3anacoB oOpra-
HWYeCKoro BellecTBa Topdia M COOTBETCTBYET NpaBUIbHOMY
Habopy CenbCKOX03UCTBEHHBIX KyNbTyp, BO3AENbIBaHUE KO-
TOPbIX MPeAnonaraeT MHTEHCU(UKALIMIO NPOM3BOACTBA pac-
TEHUEBOLUECKO MPOAYKLMM C MUHUMANbHBIMU NOTEPAMU Op-
FaHMYECKOro BELEeCTBa OpraHoreHHbIX NoyB. BeipaboTaHHble
TOPSAHUKM C HEBNAronpUATHLIM BOLHO-BO3LYLHBIM PEXUMOM
cnefyeT 0TBOLMUTb TONbKO NMof, Nyra ANUTENbHOMO Nofb30Ba-
HWS C 3anyXKeHWeM Bnaronto61BbIMU TpaBaMy.

2. Mpu NyroBoM Ucnonb30BaHWM BbIpaBoTaHHOI TOPAHOI
3anexw B YCNOBUSX YMEPEHHOI0 YBaXHEHWUS U ONTUManbHO-
ro pexuMa nuTaHus pacTeHuin obecneunBaeTcs xopowas co-
XPaHHOCTb OpPraHWYecKoro BELECTBa NoYBbI, NOBbILAETCS ee
nnogoponue. AHanu3 HaKonneHUs OPraHUYEecKoro BewecTBa
B NMOYBE HU3MHHOIO BbIPaboTaHHOro TOpdhsHMKA pacKpbiBaeT
CTUMYNUPYIOLLYKO POfib MUHEPanbHOro yA06peHUst B MOBbI-
IWEeHUM CPesHerofoBbIX TEMMOB HAKOMMEHUs OPraHUYecKoro
BelwecTBa [0 3-4 T/ra M CHKEHUM NPOLLECCOB ero M1Hepa-
nu3aLmm.

3. MpuMeHeHWe MUHepanbHOro yao6peHUs Ha MONroneT-
HWUX arpotuTOLLEHO3aX, PACMONOXKEHHbIX HA OCYLIEHHOM HU-
3MHHOM BbIPaboTaHHOM TOPSIHUKE CMOCOBCTBYET HE TONBKO
MOBbILEHUI0 YPOXaNHOCTU Haf3eMHol Macchl B 1,9-3,4 pasa,
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HaKoMeHuIo noa3eMHoit Macchl B 1,7-3,0 pasa, Ho 1 yBenuye-
HMI0 3anaca B Nof3eMHol Macce asota B 1,5-3,1 pasa, hocdo-
pa - B 2,5-5,7, kanus - B 1,1-1,7 pasa.
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U3yueHue ceneKku,MoHHOro MaTepuana
Phalaris arundinacea

M0 OCHOBHbIM X03IUCTBEHHO LLeHHbIM
Npu3HaKam
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MucTutyT arpo6uotexHonoruit ®ULL Komu HLL VpO PAH,
r. CbIKTbIBKap
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AHHOTaLMS

B cTaTbe npepcTaBneHbl pesynbTaThl TPEXNETHEr0 U3yYeHUs
coproobpasuoB [ABYKUCTOUHWKA TpocTHUKoBoro (Phalaris
arundinacea) pasnuuHoro 3Konoro-reorpathu4yeckoro npoumc-
XOXXAEHUS MO0 OCHOBHbLIM XO3AHCTBEHHO LeHHbIM NPU3HAKaM.
OTMeueHbl NONyNsLLUN B Ka4ecTBe UCXOAHOr0 MaTepuana ans
cospaHus copta - CH 31, CH 73 n CH 186, xapakTtepusytowue-
Sl BbICOKOW 3MMOCTOMKOCTbIO, YCTOMYMBOCTbIO K CTPECCOBbLIM
YCNOBUAIM, NpeBbllaiouue CTaHAAPT N0 YPOXKANHOCTM CyXOro
BewiectBa Ha 31,9-46,2 %, cemaH - Ha 14,4-19,7 %. Boipenen-
Hble NnepcneKTUBHble 06pa3Lbl N0 KOPMOBOI U CeMeHHOM npo-
AYKTUBHOCTM, BbICOTE pacTeHuid, 06NMUCTBEHHOCTH U ApYrUM
napameTpaM MoryT 6bITb MCMONb30BaHbl KaK FreHeTUYecKue
MCTOYHUKM NPU3HAKOB B CENEKLLMOHHOM NpoLecce NoayyeHus
COpTOB A1 NOYBEHHO-KNMMaTYeCKHUX ycnoBuil Cesepa.

KniouyeBble cnoBa:

coproobpasubl, ABYKUCTOUHWK TPOCTHUKOBbLIA, KOPMOBas
W ceMeHHas NPORYKTUBHOCTb, 06NUCTBEHHOCTb, CyX0e Belle-
CTBO

B cootBetcTBUM € [JOKTpUHOI NPOL0BONLCTBEHHOM Be3onac-
HocTW, BeucTytowei B Poccuitckoit Gepepawuu, ocTpo CTouT
BOMPOC O pelleHnn 3afad, CBA3aHHbIX C MPUOPUTETHBIM Ha-
npaBneHWeM pa3BUTUSI CTPaHbl B 06nacTu XMBOTHOBOACTBA
M obecneyeHWeM HaCeNeHWsi KauyecTBEHHbIMM MPOAYKTaMM
NUTaHus. B COBpeMEHHbIX peanusax CenbCKOX03AMCTBEHHAs
NPOAYKLMS [OMKHa 06nafaTh BbICOKOM KOHKYpEHTOCMOCO6-
HOCTbI0, YTO MO3BOSIUT BbITECHUTb UMMOPT U B JaJibHEAWeM
obecneunT npoaoBONbCTBEHHYH 6esonacHocTb. Pewenue
3TOW NpobreMbl BO3MOXKHO Ha OCHOBE YKPEmNjeHWsi KopMo-
BOM DBasbl KaK 3a CUET yNyylleHUs eCTeCTBEHHbIX KOPMOBbIX
YroauiA, TaK ¥ CO3[aHUs BbICOKOMPOLYKTUBHbIX LOMMONETHUX
UcKyccTBeHHbIX nyroB. KopmonpoussogctBo B Pecny6nuke
Komu, coctaBnsiowee OCHOBY PasBMTUS XKMBOTHOBOACTBA,
HOCWUT HeyCTOWUMBLIM XapakTep. B Hacrtoswee Bpems no-
CeBbl MHOFONETHWX TPaB 3aHUMalOT B pernoHe 26,9 Toic. ra.
M3 HMx nepBoro-Tpetbero roga nonb3oBaHus okono 30 %,
OCTallbHble - CTapOBO3pPacTHble TPABOCMECH C HU3KOM Mpo-
LYKTMBHOCTbO [1]. MoCKoNbKY niowany ecTecTBeHHbIX yros,
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Abstract

The article presents three-year-long observation results of
Phalaris arundinacea variety samples of different ecological
and geographical origin analyzed by the main economically
valuable traits. We have identified populations that can be
used as a source material for creating the varieties CH 31, CH
73, and CH 186 and are characterized by high winter hardi-
ness, resistance to stress conditions, exceeding the standard
for dry matter yield by 31.9-46.2 %, seeds - by 14.4-19.7 %.
The selected promising samples for forage and seed pro-
ductivity, plant height, foliage and other parameters can be
used as genetic sources of traits in the selection process for
obtaining new varieties for the soil and climatic conditions
of the North.
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UrpatoLLMX CyLLeCTBEHHYH ponb B 06eCneyeHnr KopMaMm Xu-
BOTHOBOJCTBA, GoMbluei YacTbio CUbHO pasbpocaHbl U UMe-
tOT HU3KYH NPOAYKTUBHOCTb, HEOBXOLMMO CO3L,aHNE CESIHHbIX
BbICOKOMPOAYKTUBHbIX NYroB.

lMepcneKTUBHBIM [N BO3AENbiBaHUS SBNSETCS [OBYKM-
CTOYHWUK TPOCTHWKOBBIA, KaK KynbTypa pPas3HOCTOPOHHEro
UCnonb3oBaHWs, CnocobHas opMMpoBaTb BbICOKYH MpO-
LYKTUBHOCTb, B OTNIMYME OT OPYrux 3nakoB, HA OCBOEHHbIX
TOPSIHMKAX, HU3KOMPOLYKTUBHBIX Nyrax, nepeyBraXHeHHbIX
semnax [2]. Ona Pecny6nukn KoMu M gpyrux ceBepHbix pe-
TMOHOB CTPaHbl, XapaKTepU3YHLLMXCS 0COBLIMU «CEBEPHbBIMU»
MOYBEHHO-KNMMaTUYECKMMHU YCNOBUAMM, HeoBXonMMo co3pa-
HWe cneuManbHbIX YCTOWUMBBIX U BbICOKOMPOLYKTUBHbIX CO-
PTOB NS PacluMpeHuns NoCeBOB U YyUlleH!s KOpMOBOM 6a3bl
0Tpacnu X1BOTHOBOACTBA.

B cucTeMe kopMonpon3BoacTBa BedyLwas ponb npuHagne-
XXUT CeneKLWN MHOTONETHUX TPaB, LeNbi0 KOTOPOMN ABNSeTCS
Co3[,aHue BbICOKOYpOXanHbix copToB. OcHoBa no6oro cenek-
LLMOHHOrO MpoLuecca - 3T0 Hanuyue WUCXOLHOT0 MaTepuana
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C LWMPOKOI reHOTUNMYECKO/ NepeMeHUNBOCTbI0 N0 OCHOBHbIM
X03ANCTBEHHO LiEHHbIM Npu3aHaKam [3].

Llenb [aHHOrO MCCNeAoBaHWa - W3yueHWe MNOonynaLuil
[BYKMCTOUHMKA TPOCTHUKOBOIO Pa3fIMUHOr0 3KOM0ro-reorpa-
(hMUECKOro NPOMUCXOXLEHNS U BbiAeNeHne U3 HUX HauGonee
LLeHHbIX 06pa3LoB Mo YPOXKaNHOCTM 3eNeHOM Macchl U CyXoro
BELEeCTBa, CeMSAH, UHTEHCUBHOCTM 0TpacTaHus, 06NUCTBEHHO-
CTM, YCTOWUMBOCTY K MONEraHuio 1 ApyriM NpUsHaKam.

MaTepMan bl U METObl

OCHOBHbIM METO[OM MCCNEef0BaHUs SBNSIETCS MONEeBoM
OMbIT, 3aN0XKEHHbIA Ha IKCNIEPUMEHTANIbHOM yuacTke UHCTU-
TyTa arpobuotexHonoruit ®ULL Komm HL, YpO PAH (r. CbikTbiB-
Kap) - 61°40' c. w., 50°49' B. 1. B paMkax pa6oTbl 6bi0 U3yueHo
NSTb CENEKLMOHHbIX 06pa3sL,oB 4BYKUCTOUHMKA TPOCTHUKOBO-
ro, NpeLcTaBNAKWMX Pa3fuUHble 3KONOro-reorpaduyeckue
rpynnbi: CH 31 u CH 115 nonyueHsl 0T gukopacTtywux nonyns-
LL1iA, 0TOBPaHHbIX Ha Tepputopuu Pecny6nuku Komu, CH 73 -
0T MeCTHbIX auKopacTywux 06pasuos, CH 62 - nonynauus u3
Kanappl, CH 186 - Kapenbckas nonynauus. B kauectBe KoH-
TponbHoro o6pasua 6bin BbiGpaH paltoHMPOBAHHBIA U PeKo-
MEH[J0BaHHbIN K BbIPALLMBaHUI0 HAa TEPPUTOPUM pecryBrmnku
copr [lepBeHeL.

Mnowanb yueTHo penaHku coctaBuna 10 M%, ¢ ueTbipex-
KpaTHO/ MOBTOPHOCTbIO W PaHLOMM3UPOBAHHBIM pasMelle-
HWeM BapuaHToB. louBa Ha OMbITHOM y4yacTKe NpPefcTaBneHa
[LepPHOBO-TMOL30/IUCTON TPYNMoiA, N0 MeXxaHWUeckoMy CocTa-
BY CPeOHECYINIMHUCTOTO TWUMa, C BbICOKUMU COLEPXKAHUSIMMU
nofBMXHOro thoctopa, 06MEHHOro Kanus M rymyca, Joctu-
ralowum 4 %. ArpoTexHWueckue npueMbl COOTBETCTBYHOT 06-
LENPUHATLIM HOPMaM A5l BLaHHOW 30HbI BbIPALLUBaHHS! Cenb-
CKOXO03AMCTBEHHbIX KYnbTyp [4].

MoneBble yuyeTbl, HABMIOLEHUS U OLEHKY XO3SACTBEHHO
LLeHHbIX MPU3HAKOB 4,BYKUCTOUHWUKA TPOCTHUKOBONO NPOBOAM-
NW B COOTBETCTBUM C METOLMUYECKUMU peKoMeHpauusmu [5].
CraTucTMuecKyto 1 MaTeMaTMUeCKy 06paboTkM pesynbTaTos,
MONyYEHHbIX B X0Le MCCNefoBaHNs, OCYWECTBNANM Ha Nep-
COHanbHOM KOMIbHOTEPE C UCMONb30BaHWEM MaKeTa aHanusa
LaHHbIx B nporpamme Microsoft Office Excel 2007 cornacHo
YCTaHOBMEHHOM MeToauKe [6].

B npouecce HayuHo-uccnepoBaTenbcKoit paboTbl Gbinu
3athMKCMPOBaHbl Pas3nuung B MOFOOHbLIX YCNOBMUSX, Habnto-
[aBWKXCA B TEUEHME BEreTaLMOHHOr0 Mepuopa pacTeHui,
M0 CPaBHEHWK CO CPeLHMMU MHOTONETHUMM MOKasaTensiMu
0CafiKOB ¥ TeMNepaTypbl BO34yXa. 3T0 NO3BOAMNO KOMMEKC-
HO OLLEHWTb M CONOCTaBUTb NapaMeTpbl POCTa, PasBUTUS KOp-
MOBOM W CEMEHHOMN MPORYKTUBHOCTM [BYKUCTOUHMKA TPOCT-
HWKOBOTO B YCNOBUSX HEBNAronpusiTHOM BHEWHeN cpegpi.

Pe3ynbTatbl U Ux obcyxpeHue

Hauano BeceHHero oTpactaHus 06pasLiOB ABYKACTOUHM-
Ka TPOCTHMKOBOrO OTMEYeHO B MepBoy aekage Mas. Ha 20-#
[eHb 0TpacTaHua B a3y KyleHUs CeNeKLMUOHHble HoMepa
no BbicoTe No6eroe He pasnuuanncb Mexgy coboit, a u3-3a
CNOXMBLIMXCS MOTOLHbIX YCIIOBUW B Mae pasnuuyanuch no ro-
[.aM UccnefoBaHuii. Tak, B NepBblil rof, oMbiTa BbicoTa NoGeros

coctaeuna 37-40 cM, Bo BTOpOit - 0T 59 [0 61 cM, Ha TpeTuil
rog - 26-30 cm.

Mo HacTynneHuio a3 pasBUTUS CENEKLMOHHbIe HOMepa
oTnMYanuch HesHauutenbHo. KaHapckas (CH 62) u Kapenb-
ckaq (CH 186) nonynauuu oTcTaBanu B CpefHEM Ha TPU-YeTbl-
pe oHs. Nepuonbl «oTpacTaHue - KonoweHWe» coctaBnsan 41-
49 pHelt Npu cyMMe NonoXuTenbHbIX Temnepatyp 495-540 °C;
«KonoleHue - LBeTeHne» - 10-16 gHeit npu 232-140 °C; «uiBe-
TEHUe - co3peBaHue ceMsiH» - 17-22 pHs npu 320-424 °C. Ne-
peauMMoBKa Bcex 06pasLioB MpoLia XOpolwo, 3MMOCTOMKOCTb
oueHeHa B 5 6annos. B rogbl nonb3oBaHWa Bce U3yyaeMble
06pasLibl M CTaHAAPTHbIN copT epBeHeL, BbICOKO OLeHeHb! Mo
WHTEHCMBHOCTM OTPACTaHWs BECHOM W Mocse YKOCOB.

B thasy nonHoro KonoweHus NpoBeAeH yueT Mo ypoxai-
HOCTY 3eMeHoi Macchl, Cyxoro Bellectsa. B Tabn. 1 npusefeHa
CTPYKTYypa ypoxas copTa cTaHpapta llepBeHel, 1 UsyyaeMbIx
CeNeKLMOHHbIX HOMEPOB ABYKUCTOUYHUKA TPOCTHUKOBOIO.

Tabnuua 1
CTpyKTypa ypoXxas 06pa3L,0B ABYKUCTOUHUKA TPOCTHUKOBOTO
Table 1
Yield structure of Phalaris arundinacea samples

VpoxaltHocTb, T/ra

06nu-
Copr,
. 3eneHad Macca Cyxoe BelLecTBo CTBEH-
CeneKLMOHHbIN - HOCTD
Homep Cpem- | ygp | %K | OPEA= |y ot | st 9
Hee st Hee °
c. Nep.eHeuw, st 221 0 1000 | 6,0 0 100,0 30,0
CH 31 29,1 70 | 1310 | 85 25 | 1420 26,0
CH 62 21,2 -09 | 96,1 58 -01 | 975 24,4
CHT3 21,3 52 [1235| 79 19 | 1319 29,2
CH 115 219 -02 | 990 6,2 02 | 103,4 31,6
CH 186 314 93 | 1420 87 28 | 1462 | 322
HCP 2,1 - - 13 - - -

05

MpuMeyanue. 3aecb U B Tabn. 2: «-» - AN AaHHbIX nokasateneit HCP we
paccuuTbiBanm.
Note. Here and in Table 2:

“-" no data.

B cpepHeM 3a rogpl M3yueHUs YpOXKalHOCTb 3eNIeHON Mac-
Cbl M CyX0ro Bell,ecTBa Yy iiByx HomepoB CH 62 (Kanapa) u CH 115
(Pecny6nuka Komm) Haxopunach Ha ypoeHe copta [MepBeHel,
(22,1m 6,0 T/ra) u coctasuna 21,2-21,9 v 5,8-6,2 1/ra. Mo paH-
HbIM NpU3HaKaM CriefyeT OTMETUTb BbILENMBIUMECS 06pasLibl
CH 31 (mmkopactywas nonynaums Pecny6nuku Komu), CH 73
(oT6op n3 mukopacTywux o6pasuos Pecny6nuku Komu) u CH
186 (kapenbckasa nonynaums). CaMas BbiCOKas YPoXanHOCTb
3eneHoit Maccol monydeHa y CH 186 (42,0 % k craHpapry);
cyxoro BeuectBa - y CH 311 CH 186 (cootBetcTBeHHO 42,0-
46,2 % K cTangapty) (puc. 1).

3a BpeMsi U3yuyeHust 06NIMCTBEHHOCTb N0 HOMEpaM Bapbu-
posana ot 24,4 o 32,2 %. [o paHHOMY noKasaTento Cenexum-
oHHble HoMepa CH 311 CH 62 yctynanu ctangapty ot 4,0 no
5,4 %, ocTanbHble HoMepa 6biMu C HAM NPaKTUUYECKU paBHO-
LLeHHbI.

B rogbl UccnefoBaHWA 0TMEUEHO WHTEHCMBHOE KyllieHue
pacTeHui BYKUCTOUHMKA TPOCTHUKOBOTO (pUc. 2).

B nepebiit rog nonb3oBaHWa HaubGonbluee uucno noberoB
Ha 1 M? cthopmmupoBanu CH 73 (ot6op M3 guKopacTywmx 06-
pasuoB Pecny6nuku Komu) n CH 186 (kapenbckas nonynauus),
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PucyHok 1. YpoxaitHoCTb CyX0ro BewecTsa, T/ra.
Figure 1. Dry matter yield of, t/ha.
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PucyHok 2. Yucno noberoB cenekuMOHHbIX HOMEPOB ABYKMCTOYHWUKA TPOCT-
HUKOBOrO, WT./M%.
Figure 2. Number of shoots for selection numbers of Phalaris arundinacea,
pcs./m2
KoTopble uMenu Ha 36-112 noberos 6onblue cTaHAApTa, Cylle-
CTBEHHO MeHble umen CH 31-344 wr./M%, ycTynas craHmapty
68 noberos.

Ha BTOpOI1 rof, Nonb30BaHUA OTMEUEHO MHTEHCUBHOE Ky-
wenwe y CH 31 (aukopactywas nonynauus Pecny6nuku Komu),
KonuuecTBo nNo6eroB Ha eguHULY Nnowaau ysenmuunock B 2,1
pa3a, y ocTanbHbIx HoMepoB - B 1,2-1,8. CnepyeT 0TMETUTD, UTo
ryctoTa TPaBOCTOSl - 37O OCHOBA BbICOKOM MPOLYKTUBHOCTH
ypoxasi ¥ BonroneTus.

OmHaKo Ha TpeTuit rop, NoNb30BaHWs 0TMEUEHO HEKOTOpoe
CHWXeHWe WHTeHCMBHOCTM noberoobpasoBaHus. bonee uspe-
XeHHbIMK oka3anucb Homepa CH 31w CH 186, kotopbie B npe-
ObiOyLeM rogy WMenu MakcuManbHoe KonuuecTBo noberos,
cthopMmpoBaB Mx MeHblie Ha 210-161 WT. COOTBETCTBEHHO.

Mo rycrote TpaBOCTOS Ha YpPOBHe MpOWbIX NeT uccne-
[,0BaHWI OKasanca cenekuMoHHbI Homep CH 62 (kaHapckas
nonynauus). NMpakTUueckn paBHOLLEHHYH TYCTOTY TpaBoCTos
¢ coptoM [NepBeHel, umenu Homepa CH 73 u CH 115.

B thasy KonoweHns npoBeaeH MOpdoNOr1ueckuin aHanusa
“3yyaeMblX HOMEPOB [BYKUCTOUYHMKA TPOCTHUKOBOrO. BbicoTa
reHepaTMBHbIX N06GeroB B NepBbii oA NoNb30BaHWs COCTaBM-
na no o6pasuam 116-137 cm, copt crangapt lNepseHew, - 131 cm.
Hanbonee Hu3kue noberu oTMeueHbl y obpasua KaHapckou
nonynauuu, yctynus ctanigapty 15 cM. Mo uncny Mexpoyanuid
1 IUCTbEB CEMNEKLMOHHbIE HOMEpA He Pasnuyanuch, ToNWMHa
cthopMMpoBaHHbIX CTebneit uayuaeMbix 06pasLLoB cocTaBuna
ot 3,0 o 4,5 MM. Mo LBeTY MeXn0y3nuit, 0COBEHHO B BEpXHEN
yacTu cTebng, HoMepa xapakTepu3oBanuCb Kak OQHOTUMHbIE,
C0 Cnaboi KopUUHEBOI OKPACKoiA. bonee WUpPOKUMU NUCTbAMM
otnuunnuch o6pasubl CH 186 u CH 115 (cooTsetcTBeHHo 25x1,1
u 26x1,3 cm), y cTanpapta - 23x1,1 cm.

[IBYKUCTOUHMK TPOCTHMKOBLIM, KaK 3Mlak 03MMOro Tuma
pa3BuTHs, B rof, nocesa He hopMUPYeT reHepaTuBHbIe nobe-

ru, Gonee Toro, Ha BTOPOW rOf XM3HW Habniopaetca cnabaq
penpoayKTUBHaaA cnoco6HocTb. MonHoro pa3suUTUA JocTUraet
Ha TPeTUN-UETBEpPTbIN oAbl KU3HMU.

B Hawux uccnepoBaHMaxX B MepBblit rof, Mofb3oBaHUS
M3yyaemble HoMepa CHOPMMPOBANM HU3KYK YPOXKaWHOCTb
cemsH - o1 0,23 oo 0,46 u/ra, crangapr - 0,38 u/ra (tabn. 2).

Tabnuua 2
YpoxaiHocTb ceMsiH 06pa3LL0B [BYKUCTOUHMKA TPOCTHUKOBOIO
Table 2
Seed yield of Phalaris arundinacea samples
Copr, VpoxaliHoCTb ceMsiH, u/ra Bebico-
CeneKLMoH- Ta,
Hblit HoMep [ 2009r.|2010r. | 20Mr. CE?:_ kst | %Kkst| cm
g't”ep““e“' 038 | 19 | 17 | 132 | 0 | 1000 | 1350
CH 31 0,46 17 17 128 | -004| 96,9 | 1402
CH 62 0,23 17 2,1 1,34 | 002 | 1000 | 1379
CH 73 0,34 2,0 2,4 158 | 026 | 19,7 | 146,4
CH M5 0,26 1,6 2,1 1,32 0 1000 | 1394
CH 186 0,44 2,1 20 1,51 019 | M44 | 136,2
HCP, 0,08 0,1 0,2 0,1 - - 15

MpoBeaa GMOMETPUUECKMIA aHANU3 UCCledyeMbiX HoMe-
poB, cnepyet oTMeTUTb 06pasubl U3 Pecnybnuku Komu, Bbi-
LENUBLUMECS MO KONMYECTBY MOJTHOLLEHHbIX, BbIMOJHEHHbIX
ceMsH coLBeTus - 58-86 wr., y Kapenbckoii nonynauuu u co-
pra lMepBeHel, AaHHbIA NoKasaTenb cocTasun 71 wr., uto CoO-
ctaBuno 54,4-68,2 %. Mo Becy 1 Tbic. ceMsH Gonee KpynHble
cthopMMpOBanM CeNeKLMOHHbIE HOMEpPa KOMU NONyNsLum - oT
11100 1,3 1, Torma Kak MakcUManbHblid Bec ceMaH 1,4 1 nonyyeH
y o6pasua u3 Kapenuu (CH 186).

Ha BTopo#l rof, Nonb30BaHWs YMCNO BbIMOMHEHHbIX CEMAH
B COL,BETUM yBeNWuunoch y Bcex o6pasuoB B ABa W Gonee
pa3a, y coptoobpasua CH 115 - B 1,3. Jlyywwne nokasatenu no
napameTpy CeMeHHOM NpOoyKTMBHOCTW UMenu cousetus CH
31, CH 73 (komu nonynauus) 1 CH 186 (kapenbckas nonynsuus).
MonyueH BbICOKMIA ypoxail cemsiH - ot 1,6 1o 2,1 u/ra. Mosbiwe-
HWe YPOXaMHOCTM CeMAH CBSA3aHO C YBeNIMUEHWEM unucna pe-
MPOLYKTUBHbIX N06eroB Ha eguHuuy nnowanm B 1,5-2,0 pasa
M0 CPaBHEHMIO C NPERbIAYLLMM FOL0M.

Ha TpeTuit rog nonb3oBaHua Habniofanu yeenuueHue
ceMsiH B couBeTuW. CeMeHa cthopMUPOBaNUCh MeNiKue, BECOM
0,8-0,9 r (1 Tbic. cemaH), a ypoXaiiHOCTb OKasanacb Bblle -
2,0-2,4 u/ra. Mo paHHOMy npuaHaKy Bce 06pa3iibl NPeB3oLwx
cTaHpapt, kpome CH 31, KoTopbiit UMen paBHOLLEHHbIA c6op
CeMaH co cTaHaapToMm MepseHed, - 1,7 w/ra. Yeenuuenue ypo-
)XaUHOCTK ceMsaH 06ycnoBieHo 6oMblWMM UACIOM PenpoayK-
TUBHbIX N06EroB B TpaBoCTOe M 6NaronpuaTHbLIMU NOTOLHbBIMMU
YCNOBUSIMM.

B peaynbTate TpexneTHUX UCCNefoBaHNA HanBonbLmii Npo-
LLeHT He[,03PEBLUNX CEMSIH U3-3a HEPaBHOMEPHOTO CO3peBaHus
cchopMupoBan copt lepBeHeL, a No BCXOXECTU CEMSIH BCe Ce-
NeKLMOHHble HoMepa Bbinu ofuHakoBbiMu (0T 81 ao 86 %).

Mo ypoxalHOCTU CeMAH BblfeneHbl M3yyaeMmble HoMe-
pa CH 73 (komu monynsauus) u CH 186 (kapenbckas nonyns-
LL19), KOTOpble MpeBbICUNM CTaHAApPT B CPeHEM 3a Tpu roaa
Ha 14,4-19,7 %. OcTanbHble CeNneKLMOoHHbIe HoMepa bbinK Ha
YPOBHEe CTaHAapTa, UTo CBUAETENbCTBYET 06 YNyUleHnn faH-
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HOr0 MpU3HaKa y U3y4yaeMblX HOMEpPOB MO CPaBHEHUK C UC-
XOHbIM LMKOpacTylWMM MaTepuanoM. Beicota pacTeHuit npu
CeMeHHOM ucnonb3oBaHuK Konebanacb ot 135,0 mo 146,4 cMm.

3aknoyeHune

Takum 06pa3oM, M3 NATU U3y4yeHHbIX CcOpToo6pa3sLoB
[BYKUCTOUHWKA TPOCTHMKOBOTO MO MapaMeTpaM KOpMOBOIA
M CeMEeHHOMN MPoayKTUBHOCTM oToBpaHbl Tpu - CH 31, CH 73
1 CH 186, nonyueHHble 13 MecTHoW 1 KapenbcKoit nonynsuum,
C BbICOKOW 3UMOCTOMKOCTBI M YCTONUMBOCTbIO K CTPECCOBbIM
ycnosuaM Pecny6nuku Komu. Homepa npeB3ownm copt cTaH-
napt lepBeHew, N0 YpOXalHOCTU CEMSIH U CyXOro BeliecTBa
Ha 14,4-19,7 n 31,9-46,2 % cooTBeTCTBEHHO U MOTYT BbITh pe-
KOMEH[,0BaHbl B KQYECTBE UCXOLHOM0 MaTepuana npu npose-
LEHUM LanbHeuwwen CeneKLMoHHOM paboTbl UK MONyYeHUH
COpTa, aBanTMPOBAHHOIO K NOYBEHHO-KAMMATUYECKUM YCo-
BusiM CeBepa. bbinu npoBeneHbl 0T6OPbI LLEHHbIX 06pa3LLOB.

ABTOpbI 3a9BNSIOT 06 OTCYTCTBUM KOH(IMKTA UHTEPECOB.
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AHHoTaLMA

CenbcKoe X03SMCTBO - OfHA M3 BegylWMX OTPacneif 3KoHo-
MMKH, OT YPOBHS Pa3BUTUS KOTOPOiA 3aBUCUT 3KOHOMMYECKas
6esonacHoctb Poccuu, MocKonbKy cenbCKoe X03fIHCTBO Mo-
3sonsieT obecneuuTb HaceneHue NPOJOBONLCTBUEM, 3 Ne-
pepabaTbiBaloLyl0 NPOMBIWAEHHOCTb - CbIPpbeM; OKa3biBaeT
BNMSIHWE Ha KauyecTBO XXW3HM U YpoBeHb BnarococTosHUs Ha-
ceneHus;; gopMupyet HoBble paboune MecTa, 4To NOJYEpKH-
BaeT MHOTOYHKLMOHANBHOCTb CeNbCKOro Xo3siicTBa. CeBep-
Hoe oneHeBOACTBO NPefCTaBNseT BaXKHYI0 0TPAcib CENbCKOro
X0341ICTBa, pacnpocTpaHeHHylo B paifoHax KpaitHero Ceepa,
BKNtoyas U fAMano-HeHewKnit aBTOHOMHbIiA OKpYT.

B paHHOWl cTaTbe M3yueHbl TEOPETUYECKME ACMEKTbl MOA-
AEPXKKN oTpacneil arponpoMbilNEHHOro KOMMeKca co CTo-
poHbl rocypapctea. lpoBepeH aHanu3 AUHaMUKU NOTONOBbS
oneHeil B paspese thepepanbHbix 0KpyroB Poccuu, peruoHos
ApKTtuueckoii 3oHbl Poccuiickoit Depepauuu, npoaHanusu-
poBaHa CTpyKTypa noronoebs oneHeil imano-HeHewkoro aB-
TOHOMHOTO OKpyra B pa3speae KaTeropuif Xo3siicTB, a Takxe
BblfieNieHbl OCHOBHble Mepbl FOCMOAAEPKKU ONeHeBOACTBA.
0603HauyeHbl 0CHOBHbIE Npo6neMbl OTPacnu oNeHeBOACTBA B
HacTosilee BPeMs W NMPeRnoXeHbl HaNpaBNneHUs COBeplIeH-
CTBOBaHMs rocnopAepXXKu oneHeBopcTBa B iMano-HeHelkoM
aBTOHOMHOM OKpyre. Ha faHHbIA MOMEHT OTpacnb oneHeBoA-
cTBa B fIMano-HeHeLKoM aBTOHOMHOM OKpyre W Apyrux ap-
KTUYECKUX peruoHax nepeXxuBaet He nyywue BpeMmeHa. Moa-
TOMy ceifuac oueHb BaXKHo obecneunTb NopAepKKy 0Tpacnu,
TaK KaK NPUHATBIX Ha CErofHs Mep HefoCTaTouHo.

KnioueBbie cnosa:

oTpacnb oneHeBoAcTBa, ApKTMueckas 30Ha, SIMano-HeHew-
KU aBTOHOMHDI OKPYr, MOrofoBbe ONeHei, MOAMEepXKKa,
nacTbuuie, arponpoMblWEHHbIA KOMMEKC

Directions for improving

the state support of reindeer
breeding as a multifunctional branch
of the agro-industrial complex

of the Yamal-Nenets Autonomous
District and the Arctic zone of the
Russian Federation

M. A. Maksimchik

Yamal Experimental Station, Tyumen Science Centre of the
Siberian Branch of the Russian Academy of Sciences, Tyumen

maxim.maksimchik@gmail.com

Abstract

Agriculture is an important sector of the economy. The eco-
nomic security of Russia depends on the level of its devel-
opment because agriculture provides food for the population
and raw materials for the processing industry, influences
the quality of life and welfare of the population, creates new
jobs, which emphasises the multifunctionality of agriculture.
Northern reindeer breeding represents an important agri-
cultural branch, widespread in the Far North, including the
Yamal-Nenets Autonomous District.

This article studies the theoretical aspects of the state sup-
port of agro-industrial complex industries. It analyses the
dynamics of the reindeer population for the federal districts
of Russia and for the regions of the Arctic zone of the Rus-
sian Federation. The author discusses the structure of the
reindeer population of the Yamal-Nenets Autonomous Dis-
trict in the context of categories of farms and highlight the
main measures of state support of reindeer breeding. The
main problems of the reindeer breeding industry at present
are outlined with suggestions how to improve the state sup-
port for reindeer breeding in the district. Today, the reindeer
herding industry in the Yamal-Nenets Autonomous District
and other Arctic regions is experiencing bad times. There-
fore, it is very important now to provide support for the in-
dustry, as the measures taken to date are not enough.

Keywords:

reindeer herding industry, Arctic zone, Yamal-Nenets Au-
tonomous District, reindeer population, support, pasture,
agro-industrial complex
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BeepeHue

B coBpeMeHHbIX ycnoBusax 6osbluast YacTb CTPaH CUMTAIOT
OueHb BaXKHbIM MO AeEPXnBaTb arpapHblil CEKTOp, OKa3biBas
eMy rocyfapCTBeHHy nopaepxky. OpgHako B Poccuu ypo-
BEeHb rOCMOLLEPXKM OOMH U3 CaMbiX HU3KMX B Mupe. Kpome
TOro, rocnoffepXke OTpacneit arponpoMbIlLIEHHOr0 KOM-
nnekca (nanee - AlK) cBoiicTBeHHbI 0cobeHHocTH. Bo-nep-
BbiX, Cy6CWaMM NPeCcTaBNAOT OCHOBHOM CMOCO6 NOLAEPXKKM,
BO-BTOpbIX, 60/bluasi YaCTb Mep rocnofaepXKu NpUxoLuTCs
Ha KPYMHbIX CeNbX03NponU3BOanTENei.

Beugy cBoux creumtmueckux ocobeHHocTel oTpacnu
AMNK HyxpgalTca B rocyqapcTBeHHOM NoaLepxKKe, NoCKoMb-
Ky Ges BMelaTeNbCTBa rocyAapcTBa arpapHblit cekTop Bymert
yBbiToueH. ToNbKo NOCPeACTBOM OKa3aHWs rocyfapCTBeHHO
NoAAEPXKM MOXHO NPeBpaTUTb arpapHblil CEKTOP B XKM3HE-
CnocobHYH ¥ NPOLBETAIOLLYH 0TPACb 3KOHOMUKM.

B cBoto ouepenb MeHsIoWMECS YCOBUA X03AACTBOBAHMS
3aCTaBASAT NePUOLUYECKM BBOLUTb HOBbIE MEpPbI NOAAEPXK-
KW W COBEpLIEHCTBOBATb Y)X& MMEeILLMecs C Liefbto NoBbllle-
HMA 3t(eKTUBHOCTH AeaTenbHocTi oTpacnent AMK.

[laHHaa npobnema ocobeHHO aKTyasbHa B CYypOBbIX YCNO-
Busax KpaitHero Cesepa, roe HeOQHOPOLHOCTb MPUPOLHbIX YC-
NIOBMI HaKNafblBaeT CBOW OTMEYATOK He TOMbKO Ha CeNbCKo-
X03AUCTBEHHOE NPOMU3BOACTBO, HO U 06Pa3 XM3HM HaceneHus.

ApkTnueckas 3oHa (nanee - A3) Poccun oxBaTbiBaeT ae-
BATb PErMoHoB (28 % TeppuTOpuM CTpaHbl), B TOM uucne Ima-
no-HeHeukuit aBToHOMHbIN oKpyr (nanee - AHAQ), nnowanb
KoToporo coctaBngaeTt 769 250 kKM%

B cuny ecTecTBeHHbIX KMMATUUECKUX YCNOBUI CeNbCKOe
xo3qaicTeo AHAQ opueHTMpOBaHO, Mpexpe Bcero, Ha Tpa-
OMUMOHHble oTpacnu. Kniouesol 0Tpaciblo Mo KonuMyecTsy
3aHATbIX, (HMHAHCOBO-3KOHOMUYECKUM NOKa3aTeNsaM U CoLu-
aNnbHO-KYNbTYPHOU PONM B XKWU3HELeATeNbHOCTU KOPEHHbIX
ManouucneHHbix Haponos Cesepa (nanee - KMHC) aensertcs
0/IeHeBO/CTBO.

MockonbKy CypoBble NPUPORHO-KIMMATUUECKUE YCIOBMS
B AHAQ co3patoT CNOXXHOCTH B BeLeHUM arpapHOro NpoM3Bof -
CTBA, rOCYyHapcTBEHHAs NOAAepPXKKa CTaHOBMTCS 0COBEHHO
BA)XHOW W ABNAETCH HerpeMeHHbIM YCnoBueM 3dheKTUBHON
peaTenbHocTu oTpacneit AMK, B ToM uucne 1 ofleHeBoACTBa.

[naBeHCTBYOWas poNb roCynapcTBa B PerynuMpoBaHuu
AMNK oTBeuaeT 3afgauam obecneueHus NpoAOBONbCTBEHHO
6e30MacHOCTH, MOBbLIWEHWUS KOHKYPEHTOCMOCOBHOCTU Ceflb-
X03MPOAYKLMM, YIYYLIEHWUSI KAUECTBA XM3HU CENbCKUX rpaX-
[,aH 3a CUeT MoBbIEeHUs [0X0M0B, CO3[,aHNs U 0BHOBNEHMS
CenbCKOW MHGpacTpyKTypbl. [o3TOMY rocynapcTeeHHas nog-
nepxka AlNK cooTBeTCTBYET LiefIoMy CMEKTP BbI30BOB Pa3Bu-
TWS CTPaHbl.

Llenb uccnepoBaHns - U3ydyeHWe TEOPETUYECKUX acneK-
TOB nopgepkku otpacnen AMNK co cTopoHbl rocygnapcrsa;
aHanus TeHeHLMI pa3BUTUG oTpacnu oneHesopacTsa B AHAO
n Apktuueckoit 3oHe Poccuiickoit ®epepaumu, BbigBneHue
npo6neM 1 NepcneKTUB pasBUTMS 0TPACNy ONeHeBOACTBa.

Matepuanbl u MeTofbl

anI noaroToBke CtatbM UCNONb30BalIUCb TakKue MeTO-
Obl MCCnepfoBaHUd, KakK aHanu3 nutepatypbl no npoﬁneMe

UCCNen0BaHUa U CUCTEMATU3ALMSA TEOPeTUUYECKMUX AaHHbIX.
IIng BbIIBNEHMS TEHAEHLUN W3MEHEHMUS MOroNioBbs OneHei
B IMHO 1 A3 PO npumeHsnucb MeTOAbl aHanM3a, CUHTe3a,
CpaBHeHus1 1 0606weHus. [Ins HarnagHoro npepcTaBneHus
CTaTUCTMUECKOW UH(OPMALIMM — rpadMueckuit U TabnnuHbIn
MeTofbl. MH(opMaLMoHHoI 6a3oi CCen0BaHUa MOCTYXUN
faHHble OefepanbHoil cnyx6bl roCynapCTBEHHON CTAaTUCTH-
K.

PesynbTtathbl 1 ux 0bcyxpenue

TeopeTuueckue acnektbl nogpepkku otpacnent AMK co
CTOPOHbI FocyfapcTBa

ArponpomblwneHHbid koMnnekc Kpaiibero Cesepa aBna-
eTcs CNeuudrUYecKoil 0TPacbio, XapaKTepuaylowencs cBoen
MHOTO(YHKLMOHANBHOCTBID. Huxe npuBeLeHbl TPaKTOBKM
MOHSATUS «MHOTO(YHKLMOHANBHOCTb» C TOUKW 3peHUs pas-
HbIX aBTOPOB.

Mo mHewuto A. B. MMeTpukoBa, CenbCKoe X03AMCTBO -
MHOTO(YHKLMOHANbHO, MOCKOMbKY MO3BONSET, BO-NEPBbIX,
YLLO0BNETBOPUTb MOTPeBHOCTU TpaxaaH B MPOL0BONbCTBUM,
BO-BTOPbIX, PelnTb NPo6eMy 3aHATOCTU CENTbCKUX XUTENEN,
a B-TPeTbUX, COXPaHUTb 06pa3 XKM3HM, MPUCYLLUIA XKUTENaM
cenbckon mectHocTy [1, c. 35].

0. B. KoceHuyk onpepensietT cucTeMy yrnpaBrieHUs MHO-
rotyHKLMOHANbHbIM CENbCKUM Pa3BUTMEM KaK MpoLecc,
peanusauus KOTOpOro OCYyWeCTBNeTCA NO3TarnHo, YTo no-
3BONSIET KOHTPONMPOBATb BIUAHME BHEWHWUX U BHYTPEHHUX
(haKTOpOB (MHHOBALMOHHOrO, COLMANbHOrO, 3KONOrMUECKOoro
(haKTOPOB, COCTOHMUA MHXKEHEPHOM MHApPaAcTPyKTypbl, 06e-
CrieyeHue CenbCKoil oTpacny HeoBXOoMMBbIMU Kappamu, ro-
CMOLAEPKKON) Ha pasBUTHE CENbCKUX TeppuTopui [2, c. 33].

Mo MHeHuio E. H. BenkuHa, B. I. Arn6anosa, 0CHOBHOW Lie-
b0 MHOTO(YHKLMOHANBHOCTU CENbCKUX TEPPUTOPUI ABNSI-
eTCs yNyylleHne KauecTBa XXM3HU CeNbCKUX XuTenel B Ha-
cToswem u Byaywem [3, c. 41].

3. H. KpbinaTtbix NpuMeHsIeT TepMUH MHOTO(YHKLMOHAMb-
HOCTM K arponpofoBonbCTBeHHOM chepe (manee - AIC),
noppasymMeBas Nof HUM LOCTUXKEHWE KOMNEKTUBHDBIX Lienen
W 3afay MocpefCcTBOM PbIHOUHbIX M HEPbIHOUHbIX B3aUMO-
O,eACTBUIA, MOTUBALMM CENIbCKUX XUTENen, YTo B KOHEYHOM
utore 6ynet cnoco6CTBOBaTb MOBLIWEHWIO 3(EKTUBHOCTH
NPOM3BOLCTBA, Pa3BUTUIO CENbCKOW MHAPACTPYKTYpbI, BHE-
LPEHUI0 MHHOBALMOHHBIX TEXHONOMMI U NPOLL0BObCTBEHHON
6esonacHocTH cTpaHsbl [4, . 10].

WUcxons M3 BblwenpuBeLeHHbIX TPAKTOBOK MHOMOMYHK-
LLMOHaNbHOCTH, MOXHO C,eNaTh BbIBOJ, O MHOTOACMEKTHOCTH
CeNbCKOro X03AMCTBA C MPUCYLLMMU eMy TaKUMU 0COGEHHO-
CTAMM, KaK Ce30HHbIA XapaKTep MpOW3BOACTBA, Ae(ULUT
KBanM®ULLMPOBAHHbIX KafpoB, OTCYTCTBME 31aCTUUHOrO
CMpoca Ha CenbX03MpOAYKLMI, 3aBUCMMOCTb OT KIMMaTu-
ueckux ycnosuit. [laHHble 0COGEHHOCTH NOATBEPXKAANOT, Ha-
CKOJIbKO BaXHbl Mepbl rOCy[AapCTBEHHOM NOAAEPXKKM, B 0CO-
BeHHoCTH Ha TeppuTopusx KpaitHero CeBepa, roe norofHole
YCNOBUS BbICTYNAKT FNaBHbIM OFPaHUUMTENEM CEebCKOX0-
39MCTBEHHON 0,eATENbHOCTMH.

OcHoBHbIMK LienaMu rocnogaepxku otpacneit AMNK asnq-
l0TCS: NPOL0BONbLCTBEHHAs BesonacHocTb Poccum; yeenuye-
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HWe 06beMa BNOXeEHMIM B pa3BUTHUE CENIbCKOr0 X03UCTBa; Co-
BEpPLIEHCTBOBAHNE CeNbCKOM MHGPACTPYKTYpPbI; MOBbllEHWE
YPOBHSI XW3HK B cenax u ap. [5, c. 10].

B HacTosiwee BpeMs OTCYTCTBYET eMHOE MHEHUE OTHO-
CUTENbHO TPAKTOBKM TEPMUHA «rOCYLapCTBEHHAs NOALepX-
Ka». PaccMOTpWUM HeKOTOpble U3 HUX.

Mo MHeHuto H. ®. 3apyk, E. C. KonomeeBoit, puckoBaH-
HOCTb OTpacnu CenbCKoro X039CTBa NpeAnonaraeT oKasa-
HWe eil rocyLapCTBEHHOW NOAAEPXKM Ha NOCTOAHHOM OCHO-
Be B Lensgx obecrneyeHus pacliMpeHHOro BOCMNPOU3BOACTBA
CeNbCKOX03ANCTBEHHbIX NPEANpUATUN [TaM xe, c. 9].

C Touku 3penna W. T. Ywauesa u B. B. Macnogoit, ocHoB-
HbIM OPUEHTMPOM FOCYLapCTBEHHON MO AEPXKKM LOMKHbI AB-
naTbca cTabunbHOCTb paseuTHd oTpacneit AMNK 1 noBbiweHue
NpoL0BObLCTBEHHOM GesonacHocTu [6, c. 9] npu cobniogeHnu
YETKOCTU W NPO3PaYHOCTM MEp roCnoaLepXKKK.

P. L. MaMep0B cunTaeT, uTo rocnogaepXKKa HepaspbiBHO
CcBA3aHa ¢ thuHaHcupoBaHueM oTpacnei AMK. Mo ero MHeHuio,
nofAfepxKa [oMmKHa BbiTh agpecoBaHa He Ha pocT 06bemoB
NMPOU3BOACTBA CENbCKOX03AMCTBEHHOM NPOAYKLMK, 3 Ha yBe-
nuuenue ee cbuita [7, c. 133].

CnenyeT OTMETUTb, UTO YacTb YYEHbIX OTOXAECTBASET
MOHSITUE «roCyAapCTBEHHas NOAAEePXKKa» C APYruMu TepMu-
Hamu. K npumepy, E. B. lybaHoBa nuiwert, Uto TEPMUHbI «r0-
CypapcTBeHHas NOMOLLb» U «rOCYAapCTBEHHAs NOAAePKKa»
ABNIAOTCSA COCTABHbIMW YaCTSMM MOHATUS «TOCY[apCTBEHHOE
perynupoBaHue». [lo MHEHUIO aBTOpa, roCyfapcTBEHHOE pe-
rynMpoBaHWe npepcTaBnsgeT cnocobbl BO3AeENCTBUS rocy-
[apctea Ha oblwecTBo B LienoM. [ocyfapcTBeHHas NoMoLb,
C Touku 3peHus E. B. T'y6aHoBOM, LOMKHA 0Ka3biBaThCA B YC-
NIOBMAX KpU3WUCa U ee OPMEHTMPOM LOMKHbI BbICTYNaTb KOH-
KpeTHble OpraHW3aLuu; rocyfAapCTBEHHO! ke NOoAnepXxKe
MpUCYLL, NPOMUNAKTUUECKUIA XapaKTep 1 ee Lienbio ABnseTcs
pocT 06beMoB npousBoacTea [8, c. 37).

t0. M. CknsipoBa 1 W. t0. CknspoB Takxe NpuaepXvBaoTCcs
MHEHWsI, YTO rocnopAepXKa - 370 YacTb rocyfapcTBEHHOMO
perynupoBaHusi. ABTOpbI TPaKTYKT roCygapCTBEHHOe pe-
ryNnMpoBaHWe Kak COBOKYMHOCTb Mep NOALEPXKU 3KOHOMMU-
UECKMX W COLManbHbIX OTHOWEHUA B CENbCKOM X03diCTBeE.

c. 521]. Ha cerogHawWwHuiM geHb YncneHHocTb HaceneHus AHAO
coctaBnset 534,1 Tbic. yen., u3 Hux 8,8 % oTHeceHbl K KMHC.

Mo mHenuio B. A. MsaHoga [11, c. 27, [I. W. CbipoBaTcKoro
[12, c. 501], NN. M. Kokonoso [13, c. 201], paseuTue oneHesop-
CTBa ABNAETCH HEOOXOAMMbIM YCNOBUEM Pa3BUTUS TEPPUTO-
puit KpaitHero CeBepa, uero HeBO3MOXHO [LOCTMYL 6e3 rocy-
LapCTBEHHO NOLAEPXKKY.

AHanus TeHpeHuMIi pa3BUTUS ONEHEeBOACTBA B apKTHue-
CKuX peruoHax Poccuu

CeBepHoe [oMaluHee ONEHEBOLCTBO - BUL TPaLMULMOH-
HOM X039iCTBeHHO feaTenbHocTn KMHC, ocHoBHOM thyHAa-
MEHT COXpaHeHus ux Tpaguumi [14, c. 131].

B Poccuu HacunTbiBaeTcs 0KONo 2/3 BCex NonynoMaliHux
CeBepHbIX 0fieHel B MUpe, KOTOPbIX cofepxKaT B 06uieil crnox-
HocTy 18 oneHeBomueckux Haponos [15, c. 28].

OneHeBOACTBO ABNAETCA BAXHOW YaCTbi0 XKMBOTHOBOA-
CTBa 1 CENbCKOX03AWCTBEHHOr0 MPOM3BOACTBA B LIENOM, TaK
KaK [aHHas oTpacib CnocoBCTBYeT COKpallieHuo Gespa-
6OTULbI 3@ CYET CO3[,aHUs LOMONHUTENbHbIX pabounx Mect
B CMEXHbIX OTPacnax 3KOHOMMKM; No3BonseT o6ecneunTsb
rpakgaH 3KONMOTMUECKM UMCTbIM apKTUUECKUM MNpPOAYKTOM;
cnocoBCTBYeT CoXpaHeHu o TpaguLmii u KynbTypbl KMHC.

C uenbio coBeplIEHCTBOBaHUS Mep NOAAEPXKN cybcuam-
poBaHue ceBepHoro oneHeBofcTBa ¢ 2021 r. 6bino BbifeneHo
B 0TAeNbHOe HanpaeneHue cybcuampoBanmus oTpacneit AMK.

OcHOBHOE MOroJioBbe OJIEHEN COCPEROTOYEeHO B crefy-
ouux thenepanbHbix okpyrax [16, c. 37]: Cesepo-3anagHoMm
thepepanbHoM okpyre (manee - C3®0), YpanbckoMm depe-
panbHoM okpyre (mBnee - Y®0), CubupckoM depepanbHoM
okpyre (manee - C®O0), [lanbHeBOCTOUHOM (efepanbHOM
okpyre (nanee - J®0).

IMHamMuKa moronoBbs oneHell B paspese (epepanbHbIX
okpyroB 3a 2018-2023 rr. npepcTtaBneHa Ha puc. 1.

Cpeny BblweHa3BaHHbIX (hefepanbHbiX OKpPYroB nepeoe
MECTO M0 NOroNoBbio ofieHen 3aHuMaeT YOO, B KOTOpOM Ha-
6niofanoch 3HAUMTENIbHOE CHWKEHWE MOronoBbsl OJieHew
¢ 957,3 Tbic. ronos B 2018 r. o 789 Tbic. ronos B 2023 .

locymapcTBeHHas NoAaepXKa HOCUT XapaKkTep i
HeoBX0MMOCTM M HanpaBneHa Ha cbanaHcupo-
BaHHOE pa3BMTME CeNbCKoro xo3anctea [9,c.2]. o

957,3

Takum 06pa3oM, HECMOTPS Ha TO, YTO B Ha-

9252

846,9
- 816,2

760,9 789

800 T—

croqwee BpeMd OTCYTCTBYyeT eOuMHOe MHeHue
OTHOCUTEJIbHO TPaKTOBKU TEpPMUHaA «rocypap-

600 T—

CTBEHHad NOLLEepXXKa», BCe Bblllenepeyuc-
NeHHble aBTOpbl eQWHbl BO MHEHUU NO NoBoLYy

400

TlorosoBbe OJeHei, ThIC. TOIO0B

BaXHOCTW TOCMOAJEPXKM Ana otpacneii AMNK EXd
B Lensix obecreyeHns cTabunbHoil oeaTenbHo-
CTMW X039WUCTBYIOWMX CYBHEKTOB.

HauBonee TpapuumuoHHoi oTpacnbio AMK

200

3306 3248 3284 3204 B2 3204 3362 3264 339,1 3306 3222

Ha KpaiiHem CeBepe W OCHOBHbIM UCTOUHMKOM
pnoxopa pns KMHC gensetcs oneHeBoACTBO.
Hanbonblee pacnpocTpaHeHWe cpefu apKTu-
UECKMX PeruoHoB OTpacib ONeHeBOACTBA MO-
nyuuna B AHAO. TpyaHOAOCTYNHOCTb ONEHbUX
nactbuw, B AHAO BbiHyXLaeT NacTyxoB BECTH
KOUeBOi WA nonykouesoit 06pas xwmsHu [10,

2018 roxt

2019 rox 2020 rox 2021 rox 2022 rox 2023 roxt

[mC390 BYPO OCPO O 100 |

PucyHok 1. [inHammuka noronosbs oneHeit B paspese thepnepanbHbix okpyros 3a 2018-2023 rogbl.
Uctounmk. 3peck v puc. 1, 3; Tabn. 1, 2: cocTaBneHo aBTOpOM Ha OCHOBe AaHHbix PepepanbHon
CryBbl rocyf,apCTBEHHOM CTaTUCTUKM.

Figure 1. Dynamics of the reindeer population by the federal districts for 2018-2023.

Source. Here and in Figures 1, 3; Tables 1, 2: compiled by the author on the basis of the Federal
State Statistics Service data.
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Ha [JOO0 u C3®0 Ha npoTshkeHMM paccMaTpuBaeMoro ne-
puoLa NpuxonuTCS NPUMEPHO OLMHAKOBOE KONWUYECTBO ce-
BepHbIX onlieHelt (Mo MorosioBbio ONEHe UM MpPUHAANEXUT
BTOpoe MecTo). CnefyeT OTMETUTb CHUXEHWe MOronoBbA
oneHen B 2023 1. Ha 2,54 1 0,93 % B 1®0 1 C3d0 cooTBeT-
CTBEHHO.

TaKsKe CHUXXEHMe NoronoBbs onexeit otMeyaetcs u s CPO,
€0 130,5 Tbic. ronoB B 2018 . f,0 126 Thic. ronoB B 2023 1., T. €.
Ha 3,45 %. [laHHOMy thefiepanbHOMY OKpYry no KonuMyecTBy
ofNeHelt 0TBOAMTCA TpeTbe MecTo.

AHanus TeHOeHUMIA pasBUTUA ONEHeBOLCTBA B paspe-
3e pervoHoB ApKTuueckon 3oHbl P® nokasan HauBonbliee
cokpaleHue noronoeba oneHelt B AHAO ¢ 905,6 Tbic. ro-
noe B 2018 r. po 750,4 Tthic. ronoB B 2023 1, 1. €. Ha 17,14 %
(Tabn. 1). Cnepyet oTMeTUTb, uto Aona AHAQ no noronosbio
oneHew coctaeuna 47,86 % B 2023 r. (puc. 2).

OCHOBHbIMM MPUUMHAMU CHUXKEHWUS MOTONOBbS OJleHelk
ABNAOTCA TPABEX XMULLHMKOM, LerpafaLmsa nactouL,

B HeHeukoM aBTOHOMHOM oKpyre u Pecny6nuke Caxe
(AxyTuna) (nanee - PC(9)) 8 2023 r. otHocuTenbHo 2018 r. oT-
Meyanacb MoNIOXMTENbHas TEHLEHLUA U3MEHEHWs Morono-
BbSl ONIEHei, OHO YBEeNMYMNOCh Ha 4,4 1 25 ThiC. roNoB coOT-

5,84%
7,.21% 3,51%

BETCTBEHHO. Ha laHHble pernoHbl MPUXOLMTCA 3HAUNTENbHAd
L,0015 NoronoBbs pervoHoB A3 PO.

HaumeHblasa gond noronosbs onexeit B 2023 r. npuxo-
aunacb Ha MypmaHckyto o6nactb (3,51 %), XaHTbl-MaHcui-
CKUIA aBTOHOMHBIN oKpyr - Hrpa (2,46), KamuaTckuit Kpail
(2,40 %).

MpaKTUuecKun Bo BCexX pernoHax ApKTUUECKOI 30HbI B CO-
LepXaHuu oneHeit B 2023 r. LOMMHUPYIOT CENbX030praHu3a-
winm [17, c. 312]. Jinwb B AHAO Gonblas Kons CeBepHbIX one-
Hell CKOHL,EHTpUpPOBaHa B xo3siicTBax Hacenenus (63,09 %),
a B KpacHodpckoM Kpae HauGonbluiag [ona NPUXOAMTCS Ha
KpecTbaHcKMe (thepMepckue) xosqicTea (nanee - K(®)X) u uu-
OMBUOYanbHbIX NpegnpuHuMateneit (nanee - W) (51,59 %)
(puc. 3).

OcobeHHOCTM pa3BUTUS U MOAMEPKKM ONEHEBOACTBA
B AHAO

Cpenu apktuueckux pervmoHoB SHAQ xapakTtepu3syetcs
Hanbonee BbICOKAMM MOKA3aTENAMM MO MOr0NOBbI0 ONEHEN.
OneHeBOLCTBO MONYYMNIO pa3BUTME BO BCEX MYHULMMANbBHBIX
paioHax GHAO. B HacToslee BpeMs QaHHbIM BUAOM Tpagu-
LLMOHHO-X03AWCTBEHHON [eATeNbHOCTM 3aHATbl NpuBnuau-
TenbHo 15 Tbic. XuTenen, 6onblas yacTb
M3 KOTOpbIX 0THOCUTCS K KaTeropum KMHC
(HeHLbI, XaHTbl, CENbKYMbI), a TaKkKe He-
bonblwas rpynna KoOMW - 3bIpsiH, KOTOpble
TOXE BeAyT TPaAMLMOHHO-X03UCTBEH-

11,74%

Hyt0 mesaTenbHocTb [18, c. 175).

Ha cerofHaWHMI AeHb Ha TeppuTopUn
AHAQO thyHKLMOHMPYIOT pasnuuHbie KaTe-
ropum xosaicte. B 2023 r. B xo3qaicTBax
BCeX KaTeropuil Habnopanocb CHUXe-
HWe MOronoBbs OJIeHel, MO CPaBHEHMIO
c 2018 r., Ha 155,2 TbiC. FOMOB, UTO CBA3aHO
C YMeHblUEHWeM NOronoBbs OfieHel B X0-
3ancTBax Haceneuus Ha 29,84 % (tabn. 2).

[ Mypwancxas oGnacts B Pecriy6mika Ko 0 HAO 0 XMAO B SIHAO B Kpackospcxnii kpaii B PC(51) 0 Kawuatckuii kpaii M YAO |

PucyHok 2. CTpyKTypa noronoBbs ofieHelt B paspese perMoHoB ApKTuueckoit 3oHbl Poccuiickoit Pe-
nepauuu B 2023 rogy.

Figure 2. Structure of the reindeer population by the regions of the Arctic zone of the Russian
Federation in 2023.

UTo KacaeTcs CenbCKOXO3SUCTBEHHbIX
opranusaumii, K(®)X u UM, 1o B 2023 r.

Tabnuua 1

IlMHaMuKa noronoBbs oneHeli B paspese peroHoB ApkTuueckoil 3oHbl Poccuiickoii ®epepaumu 3a 2018-2023 rogbl, Thic. ronoe

Table 1

Dynamics of the reindeer population by the regions of the Arctic zone of the Russian Federation for 2018-2023, thousand heads

.. OTtknoHenue 2023 r. k 2018 1.
CybbekT Poccumckon ®epepauum 2018 r. 2019 r. 2020 r. 2021r. 2022r. 2023 r.
aBconiotHoe (+, -) | oTHocuTenbHoe, %

MypMaHckas obnactb 58,2 58,3 58,7 58,9 571 55,1 =31 -5,33
Pecny6nuka Komu 95,9 93 92,7 88 92 91,5 -4,4 -4,59
HeHeLkuit aBTOHOMHbIN OKpyr 179.,6 173,5 169 175,5 17173 184 4,4 2,45
ﬁi;;:':Mgf;:”CK”” SBTOHOMHBI 517 489 Q8 403 403 386 13,1 -25,34
2::;‘:"”9“9”"”” SBTOHOMHBI 9056 | 8763 | 805 7206 | TI59 | 7504 -155,2 17,14
KpacHosipckuit kpait 130,5 127,8 122,7 122,9 124.9 126 -4,5 -3,45
Pecny6nuka Caxa (Akytus) 146,6 1521 1574 162,1 168,5 17,6 25 17,05
Kamuarckuit kpait 42 439 48,6 46,1 44,5 37,6 A -10,48
YyKOTCKUIA aBTOHOMHbII OKpYr 142 132,4 125,2 128 126,1 n3 -29 -20,42
ApkTuueckas 30Ha PO 1752,1 1706,2 1621,2 1542,4 1606,6 1567,8 -184,3 -10,52
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MnoronoBbe oflieHel B HUX Bblpocno Ha 5,9 u 40,2 Thic. ronos
COOTBETCTBEHHO.

Cnenyet otMeTuth, uto B AHAO KonMuecTBo CenbCKo-
X039ICTBEHHbIX NpeanpuaTuii coctaBnaeT 22 ef., Hauuo-
HanbHbIX 06wnH KMHC - 22 ef., orieHeBOgYECKNX XO3SIUCTB,
BKNOuUas nuuHble - 3978 ep.

Ha KpynHbIX CeNbCKOX03ANCTBEHHbIX NpPeanpuaTUaX,
B 0c06eHHOCTM B yAaneHHbIx nocenkax AHAQ, TpyauTcs npak-
TMUECKM BCe TpymocnocoBHoe HaceneHue. KpynHble Xo03ai-
ctBa AIHAQ cHaGxeHbl COBCTBEHHbIMM YBOWHBIMUA KOMMMEK-
CaMu, yepe3 KOTOpble OCYLECTBASETCS MPUEM ONEHWUHbl OT
0N1eHeBO,0B-YaCTHUKOB; TaKXe YaCTHUKM CLOAKT ONIEHUHY Ha
y6oiiHo-XxonoaunbHble KoMnnekcsl, ux B AHAO HacuuTbiBaeTCs
15 ep. B 2021 r. 3akynouHast LeHa 3a 1 Kr oneHuHbl 6bina yBenu-
yeHa NpakTUuecku B ABa pasa: co 170-200 po 450 py6.

Cnenyet oTMeTUTb, UTO, KpOMe NpueMa Msica OT yacT-
HWKOB, GONbLWWHCTBO YBOMHBIX KOMMIEKCOB OCYLLECTBAAOT
rny6okyto nepepaboTKy MAca ofeHelt W BbIMYCK FOTOBOM Npo-
LYKLMK; TaKXKe OHW 3aHUMANUCh SKCMOPTOM 0fIeHEBOLUECKON
NPOAYKLMM 0,0 BBEAEHUS CaHKLWN.

PerynupoBatb Bbinac oneHeit no Tepputopun FHAQ no-
3BONSAIT MPUMepHble MaplupyTbl KacnaHWd M ONeHeBOLO0B
CenbX03npeanpuaTUii, N YAaCTHUKOB, KOTOpble 3apaHee 0ro-
BapMBalOTCS C BNACTAMU MYHULMMANUTETOB, K KOTOPbLIM MpK-
KpenneHbl koueBHukM. [Inga AHAO xapakTepeH caMmblil BbiCO-
KUI1 ypoBeHb KoueBaHua (41,8 %).

B 3vMHWI nepuof NoronoBbe oneHelt KacnawT B Nneco-
TyHapy. PakTopuu, AENCTBYIOWME HA TEPPUTOPUM TYHAPBI,
no3sonsiT ob6ecneynTb ofeHeBo4aM JOCTyN K bnaram LuBu-
nu3auuu. Ha Tepputopum thaktopuit pacnonararTcs geTckue

cafibl, KOUeBbIe WKOJbI, Mara3uHbl, BpauebHble 1 BeTepUHap-
Hble MYHKTbI; KPOME TOro, HeKOTopble (PaKTOpPUK OCYLLECTBNS-
10T oeqaTenbHoOCTb Mo npueMy U yBoto oneHeil. bonbwas gong
(haKTOPUiA OCYWECTBASAIOT KPYrNOroguuHyl AesTeNbHOCTb.
BcnepctBue onNTUMM3aLMM MPOM3OLINO CHUXKEHWE Konuuye-
ctBa chakTopuii c 58 en. B 2018 . o 26 ef. B 2022 .

Hanbonee npeobnapatolwmm BULOM 0NEHEBOLUYECKUX XO-
3ancte B THAQ sBNSIOTCS YaCTHble XO3SWUCTBA, Ha UX OONH0
npuxogutcs 70 % Bcero noronoebsa AHAO.

B 3aBMCMMOCTM OT KOnMUeCTBa OleHell B CTafe Bbloens-
I0T MHOFO- M ManooseHHble YacTHble X03siicTBa. [INg MHOro-
ONEHHBIX XO03AICTB XapaKTepHbl Cleayloliue 0CcoBeHHOCTY:
KonnuecTBo oneHeil Konebnetca ot 300 40 HECKONbKUX Thbi-
CAY rOMOB; NPY 3TOM OHM NOCTEMNEHHO YBENMYMBAKIT NOrono-
Bb€; HE3aBMCUMbI OT FOCYAAPCTBA M (HaKTOPUIA; Y HUX OTCYT-
CTBYIOT NpaBa Ha NonyYyeHne pasfinyHbiX Mep rocrnomnepxKH;
peanuayloT Cbipbe Yepes couManbHble CBSA3M, UTO NO3BONSET
BNIUSATb Ha LLeHY peanusauuu.

ManooneHHble X039MCTBa OTNINYAKTCSA OT MHOMOONEHHBIX,
npexpae BCero, KONMUYECTBOM OJIeHeN, KOTOpOe B ManooneHHbIX
xo3qincTeax coctaenget 100-250 ron. [Ing HWX XxapakTepHsl
Takue 0CoBEeHHOCTH, KaK 3aBUCUMOCTb OT NMOALEPXKKM, NPefo-
CTaBNAEMOiA rocyapcTeoM; 0693aHHOCTb MO Caue ONeHMHbI
Ha yBoiiHble MYHKTbI MO LLeHaM ropasfo HUXe PbIHOUHbIX; Yalle
BCEro A nonyyeHus foNoNHATENbHOMO L,0X0Aa OHU HaHWUMa-
toTCs nacTyxamu Ha cenbxo3snpegnpusatus SHAO.

bonblwas yacTb 01€HEBOL0B-YaCTHUKOB NPeLnounTaT
0CTaBaTbCA B TEHU W He 06palLaoTcs 3a rocnofaepXXKoit Mo
MpUYMHe HEBO3MOXHOCTM PErynupoBaTh LieHbl Ha cLaBaeMoe
CbIpbe.

OcTaHoBuMcst Gonee noppo6HO Ha

120,00

3,50 4,66 3,55

Mepax rocroffepkKu, npenocTasns-
1,60 0,53
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PucyHok 3. CTpyKTypa noronoBbs ofieHel B paspese Kateropuit xosancts B 2023 rogy.

Figure 3. Structure of the reindeer population by the farm categories in 2023.

[lMHaMuKa noronoBbs oneHeil B fiIMano-HeHeLKoM aBTOHOMHOM OKpY!

00CTaBngarTCa Cpencrtea CI'IyTHMKOBOi/lI
CBA3NK, B Cly4yae yero oHu MoryT ecerpa

Tabnuua 2
re B paspese KaTeropuii xo3aicTs 3a 2018-2023 ropgpl, Thic. ronos
Table 2

Dynamics of reindeer population in the Yamal-Nenets Autonomous District by the farm categories for 2018-2023, thousand heads

. OTknoHeHue 2023 r. k 2018 .
Kateropuu xo3sitcTB 2018 . 2019 r. 2020 . 2021r. 2022r. 2023 r.
abcontoTHoe (+, -) | oTHocuTenbHoe, %
Xo3sicTBa BCeX KaTeropuit 905,6 876,3 805,1 720,6 775,9 750,4 -155,2 -1714
M3 Hux:
CenbCKoXo3aiACTBEHHbIE OpraHn3aLum 2289 238,3 2174 205,8 250,9 234,8 59 2,58
Xo3aicTBa HaceneHus 674,7 628,2 566,8 484,8 486 473,4 -201,3 -29,84
K(®)X u 1N 2 9.8 20,9 30 39 42,2 40,2 2010,00
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nocnatb curHan bepcreus. HPE)KJJ,E BCero, uenbw JJ,aHHO[/ll
Mepbl NOALEPXKKU aBNgeTCqa 3aboTta o 3[,0p0BbE KO4YeBOro
HaceneHunq. B—'-IETBeprIX, 0edaTeNIbHOCTb CbaKTOpVIi;I npeno-
ctaBnget ong ceMell KOUEeBHMKOB [ocTyn K 06pa30BaTEHb—
HbIM, KYNbTYPHbIM, COLMaNbHbIM U MEOULLMHCKUM YCNlyraM.

Mpobnembl M nepcnekTMBbl pasBUTUS OJIEHEBOACTBA
B IHAO u A3 PO

Ha ceropHawHuit feHb B oTpacnu oneHesopacTsa B AHAO
u A3 PO cywecTByloT pasnuuHble npobnemsbl, ons paspele-
HUS KOTOpPbIX NMPEeaJsioKeHbl Mepbl NOAAepXKU. PaccMoTpum
bonee noppobHO Npobnembl U MpPeasioKeHHbIe Mepbl Noj-
LePXKKM.

1. OmHoit M3 oCTpbIX NPOBNeM U cepbesHbiX Yrpo3 And
oneHesofcTea B 6ynyuewm [19, c. 77] aBnseTtca merpagaums
KopMoBoW 6a3bl. OCHOBHbIMM ee MPUUMHAMM CTanu: Harpyaka
Ha nacT6uwa B fiBa pasa Gonblue ONTUMaNbHOW, OTCYTCTBUE
CMNaHUPOBaHHbIX MaplpyTOB KacnaHuii, 0CBOEHME HOBbIX
MECTOPOX,EHHH.

CnefyeT 0TMETUTb, UTO OCBOEHME HOBbIX MECTOPOXKAEHMUIA
NPUBOAMT K AerpagaLuy 4acTu oNeHbUX nacTouuy, K npume-
Py, BCNenCcTBUe 0CBOEHUS boBaHEHKOBCKOro ra3oBoro MecTo-
POXOEHWS Nnowanb ferpafmpoBaHHbIX NacTéuw, cocTasBuna
33 kM,

Takke Heo6x0iMMO OTMETUTb, UTO ANS ONIEHEBOA0B U €ro
MorofioBbsa NPEnsTCTBAEM B NepeLBUKEHUU SBNSKOTCS 00b-
eKTbl MHPACTPYKTYPbl NMPOTSHKEHHOCTbI B LECATKU KUNO-
MeTpoB. [laHHas npobnema Bbina peweHa ¢ boBaHEHKOBCKUM
ra3oBbIM MECTOPOXLEHWUEM MYTEM MPOBELEHUS 3THONOrnye-
CKOW 3KCMEepTW3bl, 3TO NO3BONUIO KacnaTb Yepe3 MpOoMbil-
NEHHYI0 30HY MECTOPOXEeHHs, nnowanb Kotopoit 450 km?[20,
c. 55]. Ha ceropHsWwHMi feHb CROXHOCTb BbI3bIBAET TO, YTO
MpoBefeHNe 3KCNepTU3bl AN YPerynupoBaHus KOH(IUKTOB
MeXay NPoMbllWneHHbIMM opraHusaumnsmmu u KMHC He 3akpe-
MNeHo Ha 3aKOHO[ATEeNbHOM YPOBHE.

[lns BO3pOXAEHNS NOBPEXAEeHHbIX NacTéuw, HeobxoauMo
MX BOCCTAHOBJIEHWE W 3aceBaHWe KOPMOBbIMK TpaBaMmu. [lng
paspelueHus npobneMbl NpenaTcTBUiA A9 KacnaHuit HeoBxo-
[LMMO Neranu3oBaTh NpOBEEHNe ITHONOTUYECKOMN IKCMEePTU-
3bl u3HU KMHC Ha TeppuTOpuu MECTOPOXKAEHMUIA.

2. [lpyroit He MeHee BaxkHoW Npo6neMoii ABNseTCa OTCYT-
CTBME yuyeTa MOrofioBbs OneHeid. BcnepcTeue 3aToro Heeos-
MOXHO YCTaHOBMTb NpefenbHy0 ONeHeeMKoCTb NacTouL,
MOCKOMbKY TOUHOE KOJIMUECTBO CEBEPHBIX OJIEHEl HEM3BECTHO.

Llna BepeHus yueta noronoBbs OfeHeN Mo MacT, reHe-
TMYECKOMY COCTOSIHMIO HEOGX0AMMO CTPOMTENbCTBO Kopaneii,
Hanuuue KOTOPbIX MO3BOMMT TaKXKe MOBLICUTb 3HEKTMB-
HOCTb NIEMEHHON paboTbl.

3. Ewe opHa npobnema B pa3BMTWM ONEHEBOLCTBA 3aK/H0-
yaeTcsl B TOM, YTO UCCNe[0BaHUs, CBS3aHHble C ONIEHEBOJ -
CTBOM, NMPOBOAMAMCH [OCTATOYHO faBHo (B 1990-¢ rr.).

B uenax coxpaHeHWs MecTHbIX MOMNyNALUMIA CEBEepHbIX
oneHen HeoBX0MMO COBEpLEHCTBOBAHWE CENEKLMOHHOI
paboTbl; Takxe TpebyeTcs nNpoBefeHUe TWwaTenbHbIX UCCe-
[,0BaHW OCHOBHbIX 3aB0NeBaHMin CeBepHbIX ONieHel Ang ux
neyeHns B cnyyae HeobxogumocTu. [Ing npoBefeHNUs uccne-
[,0BaHWA, MOCBALLEHHbIX 0IeHEBOLCTBY, HE0BX0AMMO paclum-
peHue Mep rocrnogaepXKu yUeHbIM.

4. Cnepytowas npo6nemMa cocToMT B CUNbHEHWMUX KNUMa-
TUYECKMX KonebaHMsax Ha TeppUTOPUU apKTUUECKUX peryo-
HOB, BCIEICTBME YEro B IKOHOMUKE 0/IEHEBOCTBA BO3MOXHO
BO3HMKHOBEHME KpU3nuca Helonpon3BoACTBa (B ciyyae Tpya-
HOI [LOCTYMHOCTM KOpMOBO#A 6a3bl oneHelt B 3MMHUIA Nepuoa)
M NepenpousBofcTBa (B cnydyae cBepx6naronpuaTHbIX ycno-
BWIA Bbinaca orneHen).

Mpyn Ha3HaUYeHMM 3aKYMOYHbIX LLEH Ha ONIEHUHY NOrofHble
aHoMarnuu He 6epyTcs B yueT: IOrMuHo 6bino 6bl B Nepuof, He-
LOMNPOM3BOACTBA YBENNUMBATD LieHY Ha ONIEHUHY, a B NepUof,
nepenpou3BOACTBa - CHWXaTb. BMecTo aToro rocynapcreo
B Cllyyae He[,0Npou3BOLCTBA YBENMUMBAET CoLManbHble Cy6-
CUIMM OneHeBofaM, B pesynbTaTte npobnema ycyrybnsercs
ewe 6onbue.

5. [lpyroit npo6nemoil B 0Tpacnu oneHeBOACTBA ABNAET-
CA O0TCYTCTBME Yy ONIEHEBOA0B, NOMyYalOWMX FOCTOLLEPXKKY,
npaBa peanusauuu CBoei NMPOAYKUMM Ha pbiHKe. OneHeBo-
[bl-UYACTHUKM BbIHYXAEHbl MOCTaBNATb MACO Ha YGoWHble
MYHKTbl U (haKTOpUM, Moflyyas 3a CBOK MPOLYKLMIO NOHM-
XEHHYI0 LieHy. BcnepfcTBue 3Toro oneHeBogbl, Monyyarwme
rocrnofnepXKy, NPooMKaT 6efHeTh, a 3aXMTOUHbIE one-
HEeBOfbI, BBMAY TOO, UTO MOTYT Peanu30BbIBaTb ONIEHUHY Ha
FOPOLCKMX PbIHKaX Mo CrpaBefiMBoON CTOMMOCTH, elle Gonee
YKpennswT cBoe hMHaHCOBOE MOMOXEHHe.

6. Cnepytowas npobnema ced3aHa ¢ npefblayliei - yxon
0/leHeBO,0B-YaCTHUKOB B HeNeranbHyto feaTtenbHocTb. Mpu-
UMHOM 3TOTO ABNAIOTCS Te XK CaMble 3aKYMOUHble LieHbI, Mo
KOTOPbIM 0NIeHeBOAbI BbIHYXAEHbI CALAaBaTh MACO Ha YBOMHble
MYHKTbI, BCIIEACTBUE YEro Ux LesTenbHOCTb CTAHOBUTCS HU3-
KopeHTabenbHON.

Llnq peweHus paHHoW npo6nemsl Heo6xogumo nuBo Ha-
LEenuTb BCEX 0NleHeBOA0B 6es UCKMIoUeHUs NpaBoM peanusa-
LMK MAACA ONEHUHbI Ha PbIHKE, MO0 YBENMUMTDL 3aKYMOYHble
LLeHbl Ha ONEeHWHY Mpu cpadve B aKTOpUAX WU Ha YGOMHbIX
Komnnekcax. KpoMe Toro, ons 6efHbix 0NeHeBOLOB cChepy-
eT PaclWMpuTb Mepbl FOCMOALEPXKM, 3TO MO3BONMUT BbIBECTY
0N1eHeBO,0B-YaCTHUKOB U3 TEHMW.

7. Cnepylowunit KoMnnekc npobnem - 370 OTCYTCTBUE
MeponpuaTMit no BoaMelleHuio yuiep6a oneHeBOAYECKUM
npeLnpuaTUaM, BO3HWKAIOWEro B pesynbTaTe aHOManbHbIX
MOrOfHbIX ABMEHUH, TPaBeXa XULWHUKAMK, MUTPaLLUM OUKUX
CeBepHbIX OfeHeM, BCMbIWeK MHMEKLMOHHbIX 3a6oneBaHuil.
BcnencTteue exerofHoro napexa ONeHeit Kak CenbCKOoXO-
3qiicTBeHHble opraHusaumum, Tak u K(®)X u xosditcTea Hace-
neHus HecyT Bonblne noTepu. Npy 3TOM cUCTEMA CTPaxoBa-
HWS He NpegycMaTpuBaeT BO3MelleHusa yuwepba no puckam,
OTHOCALLMMCA K 0TPaciu CeBepHOro 0NIeHeBOACTEA, T. €. aHO-
MarbHble MOrOfHbIE YCNOBUSA, OPMUPOBAHME TONONELHbIX
06pa3oBaHWit, TPaBEX XMLWHUKAMM, YBOO, LOMAWHUX CeBep-
HbIX ONeHel JUKUMU CEBEPHBIMU ONIEHAMM.

Mpu atom B LUBewunun B cnydyae CTUXMIAHBIX BeacTBuit, no-
BREKIWUX rMbenb oneHs (TpaBeX BONKaMU U ApYrUMU XULLHU-
KaMu, B Cllyuae TeXHOTeHHOro 3arpasHeHus KopMoBoit 6asbl
OfNeHelt, NoTepyu oneHel 0T aBTOTpaHCNopTa), NpeaycMoTpe-
Ha KOMMEHCaLMA 3a KaXoro y6UToro oneHs, pasmep KOTopoi
MoXeT cocTaBnsiTb 5o 20 % uncTOro [LOX0AA 0T peanusaLmu
oneHuHbl [21, c. 15].
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LlenecoobpasHo npepycMoTpeTb Bo3MelleHWe yilepba Ha
yCNnoBuaX COMHAHCMPOBaHWA 3a cueT thedepanbHoro 6rof-
XeTa B pesynbTaTe CTUXWUNHbIX BeACTBUN, NPUBEALINX K Na-
LEXy oneHe.

PeweHne BbllwenepeyncneHHbIx npobnemM Mo3BonuT,
BO-NepBbIX, COXPaHWUTb caMobbiTHYH KynbTypy KMHC, Bo-BTO-
pbiX, NOAAEPXaThb M pa3BuBaTh 0TPAC/b 0NEHEBOACTBA KaK Ha
Tepputopumn THAO, Tak 1 B Bpyrux apKTMYECKUX PErMoHax.

3aknoyeHune

Pa3BuTue oTpacnu oneHeBOACTBA BaXKHO KaK LNsi apKTU-
UeCKMUX PErMOHOB, Tak 1 s Bceil Poccum, MOCKONbKY OHO SB-
NSIeTCS OfLHUM U3 PE3ePBOB YKPEMeH!s NPOL0BONbCTBEHHOI
Be3onacHOCTU CTpaHbI.

AHanua noronoBbs oneHeit B paspese denepanbHbIX
OKpYroB MoKasan, uTo NepBoe MEecTO MO MOrofoBbH ONEHEi
npuHagnexut YOO. B gaHHoM defepanbHOM OKpyre norono-
Bbe oneHeit B 2023 r. cHuaunocb Ha 17,58 % no oTHOWeHMIo
K 2018 . B pa3pese YOO Hanbonbluuii yaenbHbIA BEC N0 Noro-
noBbto oneHen 3aHumaet FHAO (95,11 %), u nuwb Manas pons
noronobs oneHeit B YOO npuHapnexut XaHTbl-MaHcuitcko-
My aBTOHOMHOMY oKpyry - HOrpe (4,89 %).

Btopoe MecTo mo noronoBbto oneHeit oTBoguTca M0
n C3®0. B paspese [1PO Gonblie NonoBuHbI NOTronoBbS one-
Helt npuxogutcs Ha PC(F) - 53,26 %, sHaunTenbHas fLond - Ha
YAQ - 35,07 %; octaBwmecs 11,67 % noronosbs oneHei pac-
nonaratotcst B KamuaTckoM Kpae. B paspese C3®0 Gonbluas
[LoNs noronoBbs oneHen cocpepotoueHa B HAO - 55,66 %;
Ha ponto Pecnybnuku Komu npuxoputca 27,68 % noronosbs;
HauMeHbluas A0S MOrofoBbs 3atiMKcMpoBaHa B MypMaH-
cKoit o6nactu - 16,67 %.

MocnegHee MeCTo Mo MOFONOBbI0 ONIEHEN MPUHALIEXMT
C®PO (KpacHospckuii Kpai).

B xope uccnepoBaHus 6bin cnenaH BbiBof, 06 oTpuua-
TeNbHOW TEHO,EHLMM U3MEHEHUS MOTON0BbS ONEHE BO BCEX
apKTuueckux permoHax B 2023 r., kpome HAQ v PC(8). Hau-
Bonbluee COKpaLLeHWEe MOrofioBbsl OfieHel 3adMKCUPOBAHO
B AHAO.

MpakTuyeckn Bo BCex pernoHax A3 B copepxaHuu one-
Hen B 2023 T. OOMMHMPYIOT CeNbX030praHu3aumn. Jiuwb
B AHAQ Bonblas Lons CeBEPHbIX ONEeHei CKOHLLEHTPUPOBaHa
B x03a1cTBax HaceneHus (63,09 %), a B KpacHosipckoM Kpae -
Haubonblwas fona noronosbs npuxoautca Ha K(®)X u UN
(51,59 %).

Cpenu apktnueckux pervmoHoB SHAQ xapakrtepu3syetcs
HanbGonee BbICOKMMM MOKa3aTeNsIMU MO MOTONOBbI0 ONEHEN.
30ecb oneHeBoLaM O0Kas3blBAKITCA CRedylue Mepbl Nof-
LEPXKU: NPeLOCTaBNEHNE KOUEBHUKAM EXEMECSUHBIX «KO-
ueBbIX» BbIMNAT; peanu3aLus CTaHgapTa MUHUManbHO| Ma-
TepuanbHoi 06ecneyeHHOCTH NnL, BELYIWMUX TPAAULMOHHbIN
06pa3 XMW3HK; NpeLoCcTaBNeHne CpeCcTB CMYTHUKOBON CBS3Y;
L0CTYN K 06pa3oBaTeNbHbIM, KYNbTYPHbIM, COLMaNbHbIM U Me-
LMLMHCKUM yCRyram.

HecMoTps Ha oka3blBaeMyH rocyapCTBEHHYH NOLAEPX-
Ky B 0Tpacnu oneHeBOACTBA CyLeCTBYET HeMano npobnem.

Mo pesynbTaTaMm uccnefoBaHus 6binu BbILeneHbl 0CHOB-
Hble NpobneMbl pa3BUTUS 0NIEHEBOACTBA:

1. Nerpapauus oneHbux nactbuw, BCnefcTBUE Harpy3ku
Ha macT6uiwa, B ABa pa3a NpeBbllatoLen ONTUMANbHYH, OT-
CYTCTBME CMNaHUPOBaHHbIX MapLPYTOB KacfaHuii, 0CBOEHWe
HOBbIX MECTOPOXLEHHIA.

2. OTcyTcTBME yueTa MOronoBbA OJIEHEW, BCNefCcTBUe
yero BO3HMKAKT CNOXKHOCTU C MNAHUPOBaHMEM paLMOHanb-
HOro UCMOMNb30BaHWUs NAcTbuLY, U yCTAHOBNEHUS UX Npepenb-
HO1 0leHeeMKOoCTy.

3. MNocnepHue cepbesHble WUCCNefOBaHKS, Kacatoluecs
oneHeBOACTBa, npoBogunuch B 1990-e rr.

4. TopBEpP)XEHHOCTb APKTUUECKUX TEPPUTOPUIA CUNbHE-
UMM ©XErofHbIM LMKIMYECKUM KonebaHuaM, BCnepcTBue
Yero MoXeT BO3HWKaTb KPU3WUC HeLONpOM3BOACTBA U Nepe-
NPOW3BOACTBA, MPMU 3TOM 3aKynouyHas LieHa Ha ONEHUHY He
MeHsieTcs.

5. OneHeBOAbI-YaCTHUKM, MOMyyalolLMe rOCMOALEPXKKY,
NMLEHbI NPaBa NOCTaBNATb MACO ONIEHUHbI HAaNPAMYI0 Ha pbl-
HOK, BCNeJCTBME Yero HecyT 6onblume noTepu, ciaBas CBOI
MPOAYKLMIO Ha DaKTOPUM U YBOIAHbIE MYHKTBI, UTO JenaeT ux
LeaATeNbHOCTb HU3KOpPeHTabenbHOM.

6. Yxo[n, oneHeBO[0B-YaCTHUKOB B HeneranbHylw pes-
TENbHOCTb N0 MPUYMHE HU3KMX 3aKYMOYHBIX LEH Ha ONEHUHY
Ha yBOMHbIX MYHKTaX 1 (haKkTopusX.

7. OTcyTCTBME MeponpusaTUA Mo Bo3MelleHuio yuiep6a
0NEeHeBOAYECKUM NPEANpPUATUSM, BO3HUKAIOWErO B Pe3ynb-
TaTe CTUXMIHbIX COBbITUI (aHOManbHble MOrofHbIE ABMEHMS,
TpaBeX XMULHWKaMM, MUTpaLMs [MKWUX CEBEPHbIX OneHeld,
BCMbIWKM MH(EKLMOHHbIX 3a6oneBanuii). Bcnepctene exe-
FOAHOT0 NafieXa ofleHel Kak CelbCKOX03AMCTBEHHbIe opra-
Hu3auuu, Tak 1 K(P)X u xossiicTBa HaceneHus HecyT Gonb-
lKe noTepwu.

[ing pewenns cnoxwuelumxca npobnem B oTpacnu oneHe-
BOACTBa Obiny MpefnoXeHbl CnefytoluLMe HanpaBneHus co-
BEpPLIEHCTBOBaHMUS FOCMOALEPXKKM: BOCCTaHOBNEHWE KOPMO-
BO/1 Ba3bl ONleHel; neranu3aLysa 3THONOrMUECKOI IKCNEepPTH3bl
*Mn3HM KMHC Ha TeppuTOpuUM MEeCTOPOXOEHMIA; CTpouTenb-
CTBO KOparnew; paclumpeH1e Mep rocnof,AepkK1 yUeHbIM, 0Cy-
WeCTBASOWMM UCCNEN0BAHNS, KaCcaWMXCS ONeHeBOACTBA;
HapeneHve BCex 0NIeHeBOL0B NPaBOM NPSAMOIA MOCTABKM CBO-
e NMPOAYKLMM Ha PbIHOK, B0 YBENMYEHME 3aKYMOYUHbIX LIEH
Ha ONeHUHY NpyY CAaue MAca B hakTOPUAX U Ha YGONHBIX KOM-
nneKcax; perynupoBaHue 3aKyMoyHbIX LLeH C y4eTOM NpUpPoS.-
HbIX aHOManuii; pacluupeHne Mep rocnofAemKKY Ana 6efHbIX
0NeHEeBOA,0B C LieNbH BbIBECTU BU3HEC U3 TEHW; BO3MELLEHNME
yuiep6a 3a Nafex oneHel B clydyae CTUXUIAHbIX BeacTBu.

ABTOp 3asBngaet 06 OTCYTCTBUU KOH(NKUKTA WHTEpPeCOoB.
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AHHoTauug

B coBpeMeHHbIX YCNOBUSIX OfHA U3 BaXKHbIX 3afau rocypap-
cTBa - caMoobecneyeHHOCTb 3epHOBbIMW 3anacamu, a Ajs
3T0r0 HeManoBaXHbIM haKTOPOM SIBSETCSH COXPAaHHOCTb 3ep-
Ha Npu CBeA,eHUN K MUHUMYMY ero noTepb M NOPYM OT HaceKo-
MbIX-BpeauTenei.

PesynbTaTbl MocnegHUX MccnefoBaHUil NOKa3anu, YTo OfWH
U3 addeKTUBHbIX crocoboB u3baBnewus oT BpemuTenen
3epHOBbLIX 3anacoB - 3T0 NpUMeHeHue rasa ocuHa. B Poc-
CUM WKPOKOe pacnpocTpaHeHue oCthUH NONYYMA € Hayana
90-x rr. XX B.

B craTbe npuBefeHbl UTOTM U3yuyeHUs YCTOMYMBOCTH K dhoc-
(huHy Bcex cTapuii passutua Gynaeoycoro xpywaka (Tribolium
castaneum), NMUMHOK KanpoBoro Xyka (Trogoderma granarium
Ev.), umaro ambapHoro gonroHocuka (Sitophilus granaries L.).
WccnepoBaHus no3Bonunu yCTaHOBUTb 0YEHb TECHYHO CBSI3b
MeXfay CMepTHOCTbI0 BceX cTapuit passutusa Tribolium cas-
taneum npupopHoii U nabopaTopHON NONYASALUA OT KOHLEH-
Tpauuu cdochuHa. Takke 6biN0 [OKA3aHO, YTO POCTOBCKas
nonynsuusa Bcex cTapuii passutus bynaeoycoro xpywaka 6o-
nee ycroifunea, YeM nabopatopHas. Mpu atoM cTagum umaro
na6opaTopHoii M pOCTOBCKOW nonynauuii obnapgaior MeHblei
YCTOYMBOCTbIO K hoCthUHY, ueM cTapum aiiua.

B xome 3KcnepuMeHTa YCTaHOBNiEHa CUbHas CBA3b MeXAY
CMEpTHOCTbIO aKTUBHBIX TMUMHOK NPUPOLHOi U nabopaTopHoi
nonynsuuit Trogoderma granarium Ev. oT KOHL,eHTpauum doc-
thuHa. B xope npobuT-aHanu3a Takxke onpegeneHo, 4To netep-
Gyprckas nonynsuus akTUBHBIX TIMUMHOK KanpoBoro XyKa 6o-
nee ycroituuBa, yeM nabopaTtopHasi, NpuyeM UX yCTOMYMBOCTDb
CHWXXaeTcs no Mepe yBeNnMYeHUs BpeMeHU IKCMO3UL M.
3KcnepuMeHTanbHbIMU UCCNef0BaHNAMU YCTAHOBNEHA U Ma-
TeMaTM4ecKn onMcaHa 3aBUCUMOCTb CMEPTHOCTM UMaro npu-
poaHoit u nabopatopHoit nonynauun Sitophilus granaries .
OT KOHUeHTpauuu ¢ochuHa. lNoKasaTenb PesnCTEHTHOCTH
K (hoCthMHY Y MMaro CTaBpoONOAbCKOIA, KpaCHOJaPCKON U TaM-
GoBcKoil nonynauuii coctaeun 1,5; 1,4 1 1,6 cooTBeTCTBEHHO.

KnioueBble cnoga:

GynaBoycblil XpylLaK, KapnoBbli XYK, aMbapHbI BONrOHOCHK,
aKcnosuuus, nabopatopHas nonynsauus, hocguH, pesucTeHT-
HOCTb, MMaro, CMEPTHOCTb, KOHLLEHTpaL s

Resistance assessment of natural
populations of grain reserves pest to
phosphine

V. V. Malikov

All-Russian Plant Quarantine Centre,
Moscow Region, Ramenskiy

malikoff@inbox.ru

Abstract

In modern conditions, one of the most important tasks of the
state is self-sufficiency in grain reserves. In this context,
not least essential is the safety of grain while minimizing its
losses and damage by insect pests.

According to resent investigations results, one of the effi-
cient means against pests of grain reserves is the phosphine
gas. Phosphine has been widely used in Russia since the
early 90s of the XX century.

The article presents the study results on resistance to phos-
phine of the fusty flour beetle (Tribolium castaneum), larvae
of the khapra beetle (Trogoderma granarium Ev.), imago of
the wheat weevil (Sitophilus granaries L.) at every develop-
ment stage.

We have estimated a very close dependence of the mortality
of Tribolium castaneum at any development stage in natural
and laboratory populations on the concentration of phos-
phine. The Rostov population of the mace-eared crustacean
is better resistant to phosphine than the laboratory popula-
tion at any development stage. At the same time, imago of
both laboratory and Rostov populations are not as resistant
to the action of the insecticide as the egg stage.

The study has identified a strong correlation between the
mortality of active larvae in both natural and laboratory
populations of Trogoderma granarium Ev. on one hand and
the concentration of phosphine on the other. By the probit
analysis results, the Petershurg population of active larvae
of the khapra beetle is better resistant than the laboratory
population, but their resistance will decrease as the expo-
sure time increases.

Experimentally studied and mathematically described is the
dependence of adult mortality in natural and laboratory pop-
ulations of Sitophilus granaries L. on the concentration of
phosphine. The resistance index to phosphine in imago of the
Stavropol, Krasnodar and Tambov populations is 1.5; 1.4 and
1.6, respectively.

Keywords:

fusty flour beetle, khapra beetle, wheat weevil, exposure,
laboratory and natural populations, phosphine, resistance,
imago, mortality, concentration
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MoTepyu 3epHa - Bonblag npobnema He Tonbko Ans Poc-
CUM, HO M s BCero Mupa. B HekoTopbIx cTpaHax OHa JocTuraet
50 %. OcHoBHas yrposa Ans 3epHa - 3T0 HAaCEKOMble-Bpeau-
TeNu, KOTopble He TOMbKO MOBPEXAAK0T 3€PHa, UTo NPUBOLUT
K NOTEepe MacChl ¥ CHUXEHUI KaYeCcTBa U XM3HECNOCoBHOCTH,
HO W [ienatoT 3epHO SIL0BUTHIM.

OmHMM M3 OnacHbIX HaCeKOMbIX-BpeauTeneit Lna 3epHa
aenqetca Gynasoycblit xpywak (Tribolium castaneum). To
nanHbiM I, A. 3aknagHoro [1, c. 162], nocne MecsiuHoro o6uta-
HMS XKyKa B 3epHe NiweHuLbl ¢ Maccoi 1 Tbic. 3epeH 39,8 T npu
Temnepartype +27 °C notepu 3epHa cocrasunm 10 %. B cpen-
HeM Ha cTagum umaro 3to 0,15x0,01 Mr 3a cyTku, a Ha cTafuu
pa3BuTus nuunHkK - 3,32+0,11 mr. MopobHble uccnepoBaHus
6binM npoBefeHbl B ByxapckoM MHXeHepHo-TexHonoruye-
CKOM MHCTUTYTE [2, C. 27], roe uayyanu BnusHKe Bynasoycoro
XpyllaKa Ha Maccy 3epHa MWeHMLbl YeTBepTOro TWna C Co-
[LlepXXaH1eM CopHoM 1 3epHoBoit npumecent 0,2 u 6,0 % coot-
BETCTBEHHO Npu TeMmnepaType Bo3gyxa +2 °C. B pesynbrare
UCCnenoBaHuit YCTAHOBNEHO, UTO B MPOLLECCE XMU3HeLeaTeNb-
HOCTW JLaHHOro BpeauTens Macca cbipbsi CHKaetcs Ha 37 %.
LlanbHeiiwee yBenuueHue BPeMeHU XpaHeH!s NMPUBENO K No-
BbIEHWIO noTepb 3epHa po 92 %. CneposatensHo, 6ynasoy-
Cbl Xpylak cnoco6eH yHuuToxuTb o1 10 1o 37 % 3epHa, a npu
YBEIMYEHUM CPOKOB XPAHEHUS 3TU LLMGPbI MOTYT NOBbILATbCS
B HECKOMbKO pas3. [Insl YHUUTOXeHUs HaceKoMbIx pa3pabatbl-
BAKT M UCMOMb3YHT PasfinyHble CPeLCTBa.

Mpu NpoBefeHUM UcCnenoBaHUin UCMONb30BaNM BCe CTa-
ouu passutus Bynasoycoro xpywaka Tribolium castaneum.
Wmaro pocToBckoit nonynaumu Gbinu noMeleHbl B nabopa-
TOPUM Ha 3epHOBbIE 3anachl BAAXHOCTbH 15 %, KoTopble Ha
NPOTSHKEHUM [BYX MECALLEB COLEepXanucb B TepMocTaTe npu
Temnepartype +25 °C B Lensgx nonyyYeHus B HYXXHOM Konuye-
CTBe BCex CTapuit passutua Tribolium castaneum pna npo-
BEEHUS OMbITOB.

Wmaro na6opatopHoit nonynauuuy Gbinu B3aThl U3 nabopa-
TOPHOW KymnbTypbl, COAepXaBLumecs B nabopatopun 6e3 KoH-
TaKTa C XMMUYECKMMM BELLECTBaMM Ha MPOTSHKEHMM CBblwe 55
nert.

PeancTeHTHOCTb BCeX CTafuit pa3suTus GynaBoycoro xpy-
waka Tribolium castaneum K (octuHy OLEHWUBaNM No 3KC-
npecc-metony Detia Degesch. BHyTpb nnacTukoBoit eMKocTy
o6beMoM 5 1 HanuBanu Boay B konuuecTse 50 MA 1 noMelLanu
nBe nennetbl hocupa Marnms [3, c. 85] no 1r kaxpas.

Aiua, NUUMHKK, KyKonku u umaro Tribolium castaneum
(hyMUrMpoBanu B CTEKNAHHbIX COCYA,ax NpW pasfinyHbiX KOH-
LleHTpauusx tocduHa npu TeMnepatype +25 °C 1 akcnosuumu
24y,

TeMnepaTypy perynvpoBanu, nomeuiasi cocyfbl B TepMo-
cratbl. HeobxomuMyl0 OTHOCMTENbHYH BRaXXHOCTb BO3AyXa
(nanee - OBB) cospaBanu, Hanueas Ha [IHO COCY[,0B PacTBO-
pbl coneit. Mocne OKOHUAHMS 3KCMO3ULLMM OMPERenany Konu-
YeCcTBO MOTUBLIMX FIMUMUHOK.

PesynbTaTbl OLLEHKM CMEPTHOCTY 19 pasHbIX CTafuii pas-
BUTMA NaBopaTopHoi Monynauuu nocne dymuraLum gochu-
HOM MpU PasnnUHbIX KOHLEHTpaLusax dochuHa npeacTaene-
Hbl B Tabn. 1.

W3 Tabn. 1 cnegyert, uTo caMoil UyBCTBUTENbHOI CTanuei
K dhoctmHy nabopatopHon nonynauuu Tribolium castaneum
aBnseTcs cTapua umaro. Mx rubenb oTMeueHa npu KOHLEH-
Tpauun doctuHa 15 Mr/m® rbenb BCex MMaro nponsowna
B AuanasoHe 15-35 mr/m3.

Lna crapguu aiua nabopatopHoi nonynsumu Tribolium
castaneum xapakTepHa 3aMeTHO Bblpa)KEHHas MOBbILWEHHas
YCTOWUMBOCTb K hoctuHy. CaMble UyBCTBUTENbHbIE ANLLA HAUN-
HaloT nornbaTh Npu KoHLEHTpaLuu doctmnHa 300 Mr/M’; rnbensb
BCex auL, naGopatopHoit nonynauuu Tribolium castaneum 3a-
(huKkcupoBaHa B auanasoHe 300-650 mr/me.

CaMble uyBCTBUTENbHbIE KYKONKM M NWYMHKKM nabopaTop-
Holt monynauuu Tribolium castaneum HauuHalT noruBatb
NP1 KOHLLEHTPaumMsax goctnHa 26 n 33 Mr/M® COOTBETCTBEHHO.
Mpu 3ToM rmbenb BCeX KYKONOK NMPOUCXOAMT B Bonee y3KOM
puanasoHe (26-74 mr/M3), Hexenu rubenb nuumHok (33-
103 mr/M%). OTClofa MOXKHO 3aKMOUMTb, UTO KYKONKM MEHee
YCTOMUMBbI K hOCHHUHY, UEM NIMUMHKM.

PesynbTaTbl OLLEHKM CMEPTHOCTY 19 pasHbIX CTafuii pas-
BMTMA pOCTOBCKOW nonynsumu Tribolium castaneum nocne

Tabnuua 1

CMepTHOCTb Ans pa3HbiX cTaguit paseuTua nabopatopHoii nonynauuu Tribolium castaneum nocne gymurauun octhuHoM
Table 1
Mortality rates of different development stages of the laboratory population of Tribolium castaneum after phosphine fumigation
Aiuo JInunHka Kykonka Wmaro
i | oo | | o | o | v | (2ot | ovmoen

230 0 17 20 0 5 0
240 0 20 23 0 10 0
250 0 23 26 5 15 54
300 6 33 30 35 66 20 82
350 71 43 64 [A 83 25 97
450 88 53 85 54 90 30 99
550 95 68 9 64 95 35 100
625 98 83 94 69 99 40 100
650 100 98 98 T4 100 45 100
670 100 103 100 1 100 - -
690 100 10 100 80 100 - -
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Tabnuua 2

CMepTHOCTb NS Pa3HbIX CTafuil pasBuUTUS pocToBcKoi nonynsaumuu Tribolium castaneum nocne dymuranuu poctuHoM

Table 2
Mortality rates of different development stages of the Rostov population of Tribolium castaneum after phosphine fumigation
Aiuo Nnumnkka Kykonka Nmaro
532;3:2??427:3 CmepTHoCTb, % c};g:;ﬁ:?faw; CmepTHoCTb, % ;3:;3:??4";7:3 CmepTHoCTb, % ;g:;i:??ﬁ:z CmepTHoCTb, %
230 0 17 0 20 0 5 0
240 0 20 0 23 0 10 0
250 0 23 0 26 0 15 0
300 0 33 0 35 0 20 37
350 10 43 17 IA 8 25 55
450 65 53 50 54 49 30 61
550 70 68 59 64 64 35 79
625 85 83 76 69 76 40 90
650 89 98 81 T4 80 45 95
670 90 103 89 71 88 - -
690 92 10 92 80 90 - -

hymuraumu hocuHoOM npu pasnuuHbIX KOHLLeHTpaLmuax toc-
thuHa npepcTaBneHbl B Tabn. 2.

W3 Tabn. 2 cnepmyet, uto caMoii UyBCTBUTENBbHOW CTagu-
e K thocduHy pocToBcKoil nonynauuu Tribolium castaneum
ABNAETCA CTafMsa MMaro, Tak Xe Kak v naGopaTopHoii nony-
nauuu. OgHako, ecnu ona nabopaTopHoil NOMynALWM UMaro
HaumMHaloT nornbatb, Kak Bbino CKasaHo BblIle, NMPU KOHLLEH-
Tpauuu 15 Mr/M%, To Ana pocToBcKoW monynauuu Tpebyetcs
Bonblag KoHueHTpauua doctuHa - 20 mr/M%. YacTb uMaro
pocToBcKoit nonynaumuu Tribolium castaneum geMoHCTpupy-
10T CBOK CTOMKOCTb NPYU MaKCUManbHOW KOHLLEHTPaLWK doc-
(uHa - 45 mr/m® (npu cMepTHOCTM Bcex uMaro nabopatopHou
nonynauuu B guanasoxe 15-35 mr/md).

Tak e, KaK 4 B cnydyae c naGopaTopHod monynsuuen,
POCTOBCKasa Monynauus cTaguu siila Haubonee yctoitumeas
W3 Bcex cTapui paseutus Tribolium castaneum nocne dymu-
raumu goctmHoM. HaumeHee ycToituuBble aiLa POCTOBCKOM
Tribolium castaneum HauMHalOT NOrMbaTh NPU KOHLEHTPaLUK
thoctmHa 350 Mr/m®, mnq nabopaTopHoit Xe NonynauuM Tpe-
Byetcs KOHL,eHTpaLus toctuHa Ha 50 Mr/M® MeHblwe, ueM s
pocToBCKoi. HanBonee ycToitumBbie fiiLa poCTOBCKOW Mmomy-
naumu Tribolium castaneum peMoHCTPUPYIOT CBOK CTOMKOCTb
MpY MaKCMManbHOM KoHUeHTpauum docduHa 690 Mr/m3, B To
BpeMs Kak Bce filia nabopaTopHoit nonynauuu moruBart
B nuanasoHe 300-650 mr/m.

NumHkm poctoBckoid monynauuu Tribolium castaneum
HauUMHAIOT NormGaTb NpU KOHLEHTpauuu dochuHa 43 Mr/M?,
a KYKOMKM - MpW KOHUEHTpauun 44 mr/m® (nna naGopatop-
HOM MONYNSALMM: NIMUMHKA HAUMHAKOT TMBHYTb NPU KOHLLEH-
Tpauuun 43 Mr/M®, a Kykonku - npu 26 mr/m3). Takxe cregyet
OTMETUTb, UTO HEKOTOpPbIe JIMUMHKM POCTOBCKOW MOMynsiLuu
YCTOMUMBO NEPEHOCAT MaKCUManbHY KOHLEHTpaLmio thoc-
tuHa (110 Mr/mM3) npu cMepTHOCTM Bcex NMUMHOK nabopatop-
HOIM nonynauuu B guanasoHe 33-103 mr/m3. Haubonee ycroit-
uMBbIe KyKONKM pOCTOBCKO# nonynsuuu Tribolium castaneum
[LEMOHCTPHUPYHOT CBOKO CTOKOCTb MPU MaKCUMAasbHON KOHLLEH-
Tpauuu octmHa 80 Mr/M® Npu CMEPTHOCTM BCeX KYKOMOK Na-
BopaTopHoit NonynauMmu B ananasoHe 26-74 mr/m.

YToBbl ONpenenuTb B3aMMOCBA3b MeXOY KOHLEHTpaLueit
thoctuHa v rubenbro Tribolium castaneum Ha pasHbix cTa-
LMSX ero pa3BuTus Bbin MCMonb3oBaH nNpobut-aHanus. [ng
ero MpoBeLeHUs NOHapobunocb NepeBecT 3HAYEHUS KOH-
LLeHTpaLLMi pocuHa B BecaTUUHble orapudgMbl, a 3HaUeHUs
cmepTHocTu Tribolium castaneum - B 3HauyeHus nNpo6uToB.
Mpeobpa3oBaHHble faHHble NpefcTaBneHbl B Tabn. 3 v 4 ong
nabopaTopHO M POCTOBCKOI NOMYNALMIA COOTBETCTBEHHO.

Wcnonb3ys paHHble Tabn. 3 u 4, 6binv NoCTPoeHbl ypaBHe-
HWUS PEerpeccum pPesucCTeHTHOCTU K (OCHUMHY pasHbIX CTagui
pasButus Tribolium castaneum naGopaTopHoi U POCTOBCKOM
NonynsaLuui, yCTaHOBNEHa CUNa CBA3M MeX[y LaHHbIMU NoKa-
3aTeNsiMM M paccuuTaHa CMepTeNibHasi KOHLeHTpauusa toc-
thu1Ha, Bbi3biBatowaa rueenb 99,9 % Tribolium castaneum Ha
pasHbix cTapuax passutug (CK-99,9) (tabn. 5).

CornacHo [aHHbIM, NpUBEAEHHbIM B Tabn. 5, Mexay
cMepTHOCTbI Tribolium castaneum Ha pasHbIX CTagusax pas-
BUTUS W KOHLLEHTpaLMel (ocduHa BbiBNIEHa 0UYeHb TecHad
CBSA13b, MOCKOMbKY KO3hthULMEHT KOPPENsiLLMK BO BCEX ClyYa-
ax cTpemutca K 1.

Yto Kacaetcd PesuCTEHTHOCTM MNoMynauuii K dochuHy
Ha pasHbIX CTafMAX pPasBUTMS, TO O Hell NO3BONSET CAenath
BbIBOL CMepTeNbHasl KOHLEeHTpaLms (octuHa, Bbi3biBatoLLas
ruéenb 99,9 % Tribolium castaneum Ha pa3Hbix CTafuax pas-
Butus (CK-99,9).

B xome ombiTOB ycTaHOBNEHo, yTo Ang cTaguu qiua
Tribolium castaneum naGopaTopHoi MOMynALUKA CMepTesb-
Has KOHLEHTpauus ocduHa, Bbi3biBalOLLAs OTMUpaHUe
99,9 % aunu, coctauna 651,48 mr/m®. PocToBcKas nonynsums
oKasanacb Gonee ycToWuuBoil K hoctuHy, Ana Hee cMep-
TeNbHas KOHLEHTpaLms toctuHa, Bbi3biBaKLLas OTMUPaAHKE
99,9 % suu, coctaBuna 841, Mr/m®, uto cBupeTenbcTByeT 06
yCTOMUMBOCTY Nepef nabopatopHoi nonynauuent B 1,3 pasa.

Ina ctaguu nuumuky Tribolium castaneum nabopaTopHoi
MonynsiuMM CMepTenbHas KOHLEHTPauus ochuHa, Bbi3biBa-
towas orMupanue 99,9 % nuumHok, coctasuna 103,28 mr/m’.
PoctoBckad B 1,5 pas Gonee ycTonumBa K oChuHy, ueMm na-
bopaTopHas.
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Tabnuua 3

Mpeobpa3soBaHHble faHHbIe KOHLLEHTPaLMii hocduHa U CMEpPTHOCTH pasHbIX cTapuit passutus Tribolium castaneum
na6opatopHoil nonynsuumu

Table 3

Converted data on phosphine concentrations and mortality rates of different developmental stages of Tribolium castaneum

laboratory population

Ao Nnuneka Kykonka Nmaro
K;zgz;;THpaal(J.)gﬂ CmeptHocTb (Y) K;zgs;;THpaal(J')gﬂ CmeptHocTb (Y) K;zlé';THpaal('l)gﬂ CmepTHoCTb (Y) K;zg;r;THpaal(J.)gﬂ CmepTHoCcTb (Y)
2,3617 0 1,2304 0 1,3010 0 0,6990 0
2,3802 0 1,3010 0 1,3617 0 1,0000 0
2,3979 0 1,3617 0 1,4150 3,36 1,1761 51
2,677 3,45 1,5185 4,48 1,5441 5,41 1,3010 5,92
2,5441 5,74 1,6335 5,36 1,6435 5,95 1,3979 6,55
2,6532 6,18 17243 6,04 17324 6,28 1477 6,88
27404 6,64 1,8325 6,34 1,8062 6,64 15441 7,33
2,7959 7,05 1,9191 6,55 1,8388 7,33 1,6021 8,09
2,8129 8,09 1,9912 7,05 1,8692 8,09 1,6532 8,09
2,8261 8,09 2,0128 8,09 1,8865 8,09 - -
2,8388 8,09 2,0414 8,09 1,9031 8,09 - -
Tabnuua 4
Mpeo6pa3oBaHHble faHHbIe KOHLEHTPaLUit gocduHa U CMepPTHOCTH pasHbIX cTapuii paseutus Tribolium castaneum
pOCTOBCKOW nonynsuuu
Table 4

Converted data on phosphine concentrations and mortality rates of different developmental stages of Tribolium castaneum

Rostov population

CTaTuUCTUUECKME NOKA3aTeNnn Pe3uCTEHTHOCTH K doctuHy nabopatopHon
1 pocToBcKoii nonynsauuit Tribolium castaneum Ha pasHbIx CTagusaX pasBUTUS

Statistical resistance indices to phosphine of laboratory
and Rostov populations of Tribolium castaneum at different development stages

Table 5

Cragus VpaBHeHue Koaddmument | CK-99,9, okasartenb
MNonynauus .
pasBuTus perpeccuu Koppensuuu, r Mr/M PE3UCTEHTHOCTH
it JlabopatopHas | V=16,7833x-39,1368 0,958 651,48 10
W «PocToBckas» | V=14,6928x-34,9072 0,965 844,1 13
P JlabopatopHas | V=10,3094x-12,6736 0,960 103,28 10
«PocToBcKasi» V=9,0627x-11,7957 0,953 156,39 15
JlabopatopHas | Y=12,8037x-15,9170 0,956 74,99 10
Kykonku
«PocToBcKas» V=12,1192x-16,7153 0,963 m,<38 15
" JlabopatopHasi V=9,6367x-7,3600 0,950 401 1,0
Maro
«PocToBcKas» V=8,3747x-7,2705 0,909 68,25 17

Aiuo JInunHka Kykonka Mmaro
K;:E;F:Hp:'(%g CmeptHocTb (Y) K;F[IJI:;F;THP:I(AXV;R CmeptHocTb (Y) K;zg;THpaal('%g CmepTHocTb (Y) K;zg;r;THpaal(.l)gq CmeptHocTb (Y)
2,3617 0 1,2304 0 1,3010 0 0,6990 0
2,3802 0 1,3010 0 1,3617 0 1,0000 0
2,3979 0 1,3617 0 1,4150 0 11761 0
247N 0 1,5185 0 1,5441 0 1,3010 4,67
2,5441 3,72 1,6335 4,05 1,6435 3,59 1,3979 513
2,6532 5,39 1,7243 5 17324 4,97 1,477 5,28
2,7404 5,52 1,8325 523 1,8062 5,36 1,5441 5,81
2,7959 6,04 1,919 571 1,8388 5,71 1,6021 6,28
2,8129 6,23 1,9912 5,88 1,8692 5,84 1,6532 6,64
2,8261 6,28 2,0128 6,23 1,8865 6,18 - -
2,8388 6,41 2,0414 6,41 1,9031 6,28 - -
Tabnuua 5 Te e BbiIBOGbl MOXHO MNPUMEHUTb

M  OTHOCWTENbHO CTAfUU  «KYKOJKa»,
YCTOMUMBOCTb ~ POCTOBCKOM  MOMyNsALUM
NMPeBOCXOAMT YCTOMUMBOCTb JNlabopaTtop-
Hoi monynaumu B 1,5 pasa (cMeprenbHas
KOHUeHTpauusa dqochuHa, BbI3biBaKOLWANA
otMupaHue 99,9 % Kykonok nabopatopHon
nonynauuu, coctaeuna 74,99 mr/M%, a ana
pocroBckoi - 111,38 mr/md).

CmepTenbHas KoHUeEHTpauusa tochu-
Ha, Bbi3blBatowas otMupanue 99,9 % umaro
Tribolium castaneum nabopaTtopHou nony-
nauum, coctasuna 40,11 mr/M3. [Ing umaro
Tribolium castaneum pocToBCKOW mnony-
NALMK CMepTenbHas KOHLEHTpauma toc-
(hvHa, Bbi3biBalOWas otMupaHue 99,9 %,
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npeBsbicuna nabopatopHyto nonynauuto B 1,7 pa3 v coctasuna
68,25 mr/m2,

TakuMm 06pasoM, W3 BbIWECKA3aHHOTO MOXHO CAenath
BbIBOS, UTO M NS na6opaTopHOW, M POCTOBCKOM Momynauuid
Tribolium castaneum ctagua aiua o6nagaer MoBbIWEHHOM
YCTOWUMBOCTBIO K hOCGUHY, Yero Henb3sd CKasaTb 0 CTaguu
umaro.

Takxe cnepyeTt OTMETUTb, UTO Ha BCEX CTAfMSX Pa3BUTUS
Tribolium castaneum pocToBcKag nonynauus onee ycroiun-
Ba K hocchuHy, ueM nabopatopHas.

[lanee npoBefieHo UcCneoBaHWe YCTOMUMBOCTY IMUMHOK
Kanposoro xyKa (Trogoderma granarium Ev.) - camoro onac-
HOTO U3 BpeaMTeneil 3epHOXpaHMNULL, BKIKOYeHHoro B Mepe-
ueHb KapaHTUHHbIX BpepuTeneit B Haweil ctpaHe B 1935 r,,
K thoCuHy.

KanpoBbii XyK upesBblyaiiHo MHOrospeH. Bpepat nu-
UMHKM, @ XYKM BCHO CBOK KOPOTKYH XXWU3Hb HE MUTATCA.
BpemoHocHOCTb NMUMHOK 3aperucTpupoBaHa 6onee ueMm Ha
60 BMpax pasnuuHbIX pacTUTenbHbIX NpopykToB. Haubonee
CUNbHbIE NOBPEXOEHNUS OHU MPUYMHSIIOT XPaHSLLEMYCS 3epHY
1 3epHOMPOJYKTaM, CeMeHaM KyKypy3bl, 3epH06060BbIX, Mac-
JIYHBIX, BaXYEBbIX U APYTUX KYNbTYP.

KanpoBbii xyK crnocobeH [aBaTb BCMbIWKK MacCOBOrO
pasMHOXEHWS, HEpPeLLKO Bbi3biBatoWue noTepu B 25 % XpaHs-
werocs 3epHa. M3BeCTHbI Cyuan YHUUTOXKEHUS NIUUYMHKAMK
n 1o 70 % Bcert nponyKumu [4, c. 74].

BpemoHocHOCTb KanpoBoro Xyka 06ycnoBneHa LenbiM ps-
oM ero Guonormueckux ocobeHHocTel. OH 0UeHb BbIHOCIUB,
crnocobeH nepeHocuTb Temnepatypy Bbiwe 44,2 °C 1 BbbkK-
BaTb npy MuHyc 10 °C. Mpy NONHOM OTCYTCTBUM NMULLU NNYNUHKK
MOryT AnuTENbHOE BpeMs ronoaars [5, c. 38].

Pa3BuTMe KanpoBoro XyKa 3aBUCUT OT KONMYECTBA U Kaue-
CTBa NULLM 1 TeMNepaTypHoro pexxuMa. Mpu HebnaronpusaTHbIX
YCNOBMAX NIMUMHKW BriaflaloT B COCTOSAHME MOKos (auanaysy),
KOTOpOe MOXeT BANTbCS ropamu. flnanaysupyrowme NUUUHKK
0C06eHHO YCTOMUMBbI K PasnnuHbIM dyMuraHTam [6, c. 82].

MocnenHuit cyJait 0GHapyXXeHWUs KanpoBoro xyka B Poc-
cun npuxoputcs Ha okTa6pb 2023 r., korpa B CaHkT-lletep-
Bypre B MOPCKOM NOPTY NPW NPOBEAEHUM KapaHTUHHOIO u-
TocaHuTapHoro KoHTpons 260 T puca Poccenbxo3Hap3opoMm
BbISIBNIEH KanpoBbli XyK [7].

Ina atdexTueHo Bopbbbl ¢ nuuuHkamu Trogoderma
granarium Ev. B cnyyae ux 06HapyXeHWs BaHO YCTaHO-
BWTb 3aBUCMMOCTb CMEPTHOCTM aKTUBHBIX IMYMHOK MPUPOL.-
HOM W na6opaTopHOM MOMyNALMA OT XMMWUYECKUX BELLECTB,
a MMEHHO 0T (hoC(MHa B Pa3NNUHbIX KOHLEHTpaLMsIX.

Llna npoBefeHus MccnepoBaHMil UCMONb30BaANM aKTUB-
Hble NMunHKK Trogoderma granarium Ev., cobpaHHble B MOp-
ckom nopry r. CankT-[eTepbypra.

NunHku naBopaTopHoW nonynsuuu 6binu B3ATbl U3
naGopaTopHoOW KynbTypbl, copepxalivecs B nabopaTopuu
6e3 KOHTaKTa C XMMUYECKUMU BELECTBaMU Ha NMPOTSKEHUM
cBbilwe 55 ner.

AkTuBHble nUuuHKKM Trogoderma granarium Ev. dymuru-
poBanu B CTEKNSAHHbIX COCYHaX MpU PasfMUHbIX KOHLEHTpa-
umMsx hocuHa U pasHbIX IKCMO3ULMUSIX.

TemnepaTypy perynupoBanu, NoMeuas COCyAbl B TepMo-
ctatbl. Heobxopumyto OBB cospaBanu, HanvBas Ha QHO cocy-

[,0B pacTBopbl coneit. [locne 0KOHYaHMS IKCMO3ULLMM onpefe-
NANU KONIMUECTBO NOTUBLIMNX TUUNHOK.

PeaynbTaTbl OLLEHKM CMEPTHOCTU NIMUMHOK NaBopaTopHoil
u netep6yprckoit nonynauuit Trogoderma granarium Ev. npu
Temnepatype +26 °C nocne gymurauum octhMHoM npeacraB-
neHbl B Tabn. 6 1 7 COOTBETCTBEHHO.

M3 Tabn. 6 BULHO, YTO MPU YBENUUYEHWUM KOHLLEHTPALMM
thocthuHa Habnganocb COKpaleHue 3KCMO3WULMUKM, MPU KO-
TOpOJ4 0TMeYanacb MaccoBas réenb NMUMHOK NabopaTopHoi
nonynauuun. CnefyeT 0TMETUTb, UTO MPU KOHLLEHTpPaLMK doc-
(uHa 10 Mr/M® npu 3KCMO3WLMM NATb CYTOK CMEPTHOCTb JiU-
unMHOK nabopatopHoi nonynaumu Trogoderma granarium Ev.
coctaBuna nuuwb 14 %.

VBenunueHune KoHLEeHTpaLmum docduHa 1o 15 mr/m® cnoco6-
CTBOBaNo pocTy rubenu NUUMHOK naGopaTopHoi nonynaum
00 48 % Ha naTble cyTKu aKcno3uwuu. Npu npuMeHeHUU KoH-
LeHTpauun octnHa 20-30 Mr/mM3 1 yBENMUEHMM IKCMIO3NULUN
rasaluu oTMeyaeTcs rubenb Bonblueid LONM TMUMHOK Nabopa-
TOpHOW nonynauuu Trogoderma granarium Ev., ogHako 100%-
HOM TMBenu NMUMHOK Ha NATbIE CYTKM JOCTUUL He y4anoch.

Tabnuua 6
CMepTHOCTb TMUMHOK NabopaTopHoi nonynauun Trogoderma
granarium Ev. npu Temneparype +26 °C nocne tymurauum gocthuHom
Table 6
Mortality of larvae of Trogoderma granarium Ev. laboratory
population at 26 °C after phosphine fumigation

KoHueHTpauus | CMepTHOCTb NMUMHOK (%) Npy 3KCMoauLum rasaumm (cyT.)
thoctuHa, Mr/m 1 2 3 A 5

10 0 0 0 9 14

15 0 0 10 17 48

20 0 3 30 37 88

25 3 n 60 90 92

30 10 A T 96 99

40 43 82 84 99 100

60 82 91 95 100 -

80 90 97 100 100 -

100 96 100 100 - -

120 100 100 - - _

Tabnuua 7

CMepTHOCTb NIUMHOK neTepByprckoii nonynauuu Trogoderma
granarium Ev. npu TeMneparype +26 °C nocne tymurauum gocthuHom
Table 7
Mortality of larvae of Trogoderma granarium Ev. Petersburg
population at 26 °C after phosphine fumigation

KoHueHTpaums | CMepTHOCTb NMUMHOK (%) Npy 3KCMoauLuM rasaumm (cyT.)

doctuHa, Mr/m’ 1 2 3 4 5
10 0 0 0 0 8
15 0 0 0 7 30
20 0 0 10 14 76
25 0 7 28 60 87
30 5 10 56 77 93
40 30 39 63 84 9%
60 50 57 76 87 -
80 57 74 82 90 -
100 68 80 85 - -
120 80 83 - - -
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[lng nonHoit rbenu NMUMHOK NabopaTopHOM NONYAALMM NpU
(hyMuraumm ochuHoM B KoHLeHTpauuu 40 mr/m® notpe6o-
BanoCb NATb CyTOK. YBENUUEHWE KOHLEHTpaLumn dhocthuHa fo
60 mr/m® oBecneunno 100%-Hyto rubenb NMUMHOK B TEUEHUE
ueTbipex cyTok; 1o 80 - B TeueHue Tpex; 0o 100 v 120 mr/m® -
B TEUYEHWE [BYX CYTOK.

CornacHo paHHbIM Tabn. 7, MOXHO 3aKITHUMUTb, UTo rUbenb
NIWUMHOK NeTepByprckoit Monynauum Tak e, Kak U B cryyae
NWUMHOK naBopatopHoit monynauuu Trogoderma granari-
um Ev., BO3pacTaeT Mpu YBENMUYEHUW KOHLLEHTpauuu doc-
(hvHa ¥ cokpaleHun akcnosuumu. OgHako 100%-Hoi rnGenu
nUuMHOK netep6yprckoit nonynauun Trogoderma granarium
Ev. npu yBenuueHum KoHLEeHTpaLmuu octhuHa [0 MakcuMyMma
(120 Mr/m®) 1 cokpalieHUM 3KCMo3NULMM JOCTUUL HE YO,amnoch,
3T0 FOBOPUT O TOM, UTO JIMUMHKKM neTepByprckoit nonynawum

Bbi3blBatowieil rnenb 99,9 % nuuunok B nonynauuu (CK-99,9)
(Tabn. 9).

M3 Tabn. 9 BMAHO, uTo CBA3b MEXOY CMEPTHOCTBH NINYM-
HoK Trogoderma granarium Ev.  KoHUeHTpaumeil thoctuHa
0YEeHb CUNbHAS, O YeM CBUOETENbCTBYIOT 3HAUEHUS KO3ddu-
LIMEHTOB KOPPEensiLuu.

0 pesuCTeHTHOCTM NoNynALmiA K pochuHy No3BonseT cae-
naTb BbIBOL, CMepTeNibHas KOHLEeHTpaLus dhochuHa, Bbi3biBa-
towas ruéenb 99,9 % nuumnHok B nonynauum (CK-99,9).

CnemyeT oTMeTWUTb, UTo ANg nabopaTopHoit monynauuu
CMepTeNbHas KOHLEeHTpauua hocduHa, BbI3biBaOWAs 0TMU-
panue 99,9 % nuunnok Trogoderma granarium Ev., Huxke, yem
anga netep6yprckoit nonynaumu. Mpuuem ¢ ysenuueHneM Bpe-
MEHM 3KCMO3MULLMM YCTOMUMBOCTb NeTepGyprckoit nonynaum
nuunHok Trogoderma granarium Ev. K doctuHy CHUXaeTcs:

Tabnuua 8

3HaueHns KOHLEHTpaLuit gocduHa, nepeBefeHHbIe B JeCATUUHbIE OrapudIMbl, U 3HAUEHUsl CMEPTHOCTH INYMHOK
Trogoderma granarium Ev., nepeBepieHHble B COOTBETCTBYHOWME 3HAUEHUS Npo6uTOB

Table 8

Phosphine concentration values converted to decimal logarithms and Trogoderma granarium Ev. larval mortality values
converted to the corresponding probit values

CMepTHOCTb NIMUMHOK no nonynsuuam (Y) npu 3KCrosuuum rasauuu (cyT.)
KoHueHTpauus 1 2 3 4 5
thoccpuHa Nabopa- Metep- Nabopa- | Metepbypr- | Jlabopa- | Metepbypr- | Jla6opa- | Metepbypr- | Jlabopa- | [Metepbypr-
) TOpHasi Byprckas TOopHas | ckasmomy- | TOpHas | ckasmomy- | TOpHas | ckasmomy- | TOpHas | ckas momy-
nonynsuus | nonynsuus | nonynauus nauus nonynauus | - nauus nonynaums nauus nonynsums nauus
1,0000 0 0 0 0 0 0 3,66 0 3,92 3,59
1,1761 0 0 0 0 3,72 0 4,05 3,52 4,95 4,48
1,3010 0 0 312 0 4,48 3,72 4,67 392 6,18 571
1,3979 3,12 0 3,77 3,52 5,25 4,42 6,28 5,25 6,41 6,13
147N 3,72 3,36 4,85 3,72 5,55 5,15 6,75 5,74 7,33 6,48
1,6021 4,82 4,48 5,92 4,72 5,99 5,33 7,33 5,99 8,09 6,55
1,7782 592 5 6,34 5,18 6,64 571 8,09 6,13 - -
1,9031 6,28 5,18 6,88 5,64 8,09 592 8,09 6,28 - -
2,0000 6,75 5,47 8,09 5,84 8,09 6,04 - - - -
2,0792 8,09 5,84 8,09 5,95 - - - - - -
bonee yCToﬁuMBbl K (hocthuHYy No CpaBHEHUIO Tabnuua 9

¢ nabopatopHoi nonynauuen.

[lng onpenenexns cunbl B3aMMOCBA3M MeXAY
KOHLeHTpaLuel docthuHa U rnbenbio NMUMHOK
Trogoderma granarium Ev. 6bin npoBefeH npo-
but-aHanu3. [Ing 3T0ro 3HauyeHWs KOHLEeHTpa-
LMt docuHa, NpeacTaBneHHble B Tabn. 6 1 7,
BbinM NepeBefeHbl B AEeCATUYHbIE NIOrapudMbl,

CTaTMCTMUYECKUe NOKa3aTenyn PeaucTeHTHOCTH K thocthuHy nabopatopHoit
u netep6yprckoit nonynauuit nuunHok Trogoderma granarium Ev. B 3aBUCMMOCTH

OT BPeMeHM 3KCMO3ULLMM rasaLmum
Table 9

Statistical resistance indices to phosphine of laboratory and Petersburg
populations of Trogoderma granarium Ev. larvae depending on the fumigation

exposure time

a 3HaUeHWs CMepTHOCTM NWUYMHOK Trogoderma Bpewms VpasHehwe Koaddmum- CK-99.9 Mokasatenb
granarium Ev. - B COOTBETCTBYIOWME 3HAuUeHUs | kenosn- | Tlonynaums perpeccum GHT KOppe- | =\ " | PESUCTEHTHO-
npo6utos. MpeobpasoBaHHble faHHble npep- —an YT TALAN, T CTV MAMHOK
cTaBneHbl B Tabn. 8, Ha 0CHOBaHMW KOTOPOI Mo- i [|Haboparopran | V-8034x-8,7533 | (0965 124,94 10
CTPOEHbI YPaBHEHMS perpeccui Metepbyprckas | Y=6,6217x-7,4728 0,923 224,03 19
Wcnonbays  npeobpasoBaHHble  faHHble ) JlabopatopHas | Y=7,8917x-7,6955 0,966 100,07 10
KOHLI,EHTpaLLVIﬁ OCthUHA U CMEPTHOCTH NUun- Netepbyprckas | Y=6,5908x-6,9346 0,905 190,37 19
Hok Trogoderma granarium Ev. B nporpamme 3 Eampﬁamp"a“ zz;gz:xgiigg gzgi 1212"2[‘ :g
Microsoft Excel 6bin nocTpoeHbl ypaBHeHUs CTepoypreKan | ¥=0,78G7X9, ' J J
PErpeccii PesuCTEHTHOCTH K dOCHUHY MUuM- 4 JlabopatopHas V=5,8224x-2,3806 0,948 62,85 10
HOK naﬁopaTopHoﬁ " I'IETepﬁyprCKOVI nonyns- Metepbyprckas | Y=6,1629x-4,3597 0,876 104,74 17
Lmit Trogoderma granarium Ev. W npoussegeH 5 JlabopatopHas V=7,0152x-3,1534 0,994 40,06 10
pacuer CMepTEHbHOH KOHLieHTpaLmMm1 (octhuHa, Metepbyprckas | Y=5,3665x-1,6245 0,967 64,60 1,6
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B NepBble W BTOpble CYTKM 3KCMO3ULUN YCTOMUMBOCTb NeTep-
Byprckoi NonynaumMm NMUMHOK K dhocduHy B 1,9 pas npesbiwa-
na ycToluMBoCTb NlabopaTopHoi nonynauuu; Tpetbu - B 1,8;
yersepTble - B 1,7; B nsATble - B 1,6 pas.

Takum o6pasoM, cnepyet OTMETUTb, UTO YEM Bbile KOH-
LieHTpaums docduHa, TeM Kopoue atipeKTUBHAa IKCNo3nuLms
rasauuu.

Llanee npoBefeHo McCnefoBaHWe YCTOMUMBOCTM WMa-
ro yeTblpex Monynauuii amBapHbix fonroHocukoe Sitophilus
granaries L. (naBopaTopHoii, CTaBpononbCKO, KpacHopap-
CKOW 1 TaMBOBCKOA) K (hOCHUHY.

Wmaro cTaBpononbCcKoil, KpaCHO@ApCKoW W TaMBOBCKOIA
nonynauui Goinu cobpaHbl Ha arpodupMax CTaBpononbCKoro
1 KpacHopapckoro Kpaes, TaMBoBCKoW 06nacTu, NoMeLLeHbl B
na6opatopuu Ha 3epHOBbIe 3anachbl BNaxHocTbio 15 %, KoTo-
pble Ha NPOTSHXKEHMM OBYX MECSILLeB COAepXanu B TepMocTare
npu Temnepartype Bbiwe 25 °C B LeNsX NonyyeHus B HY>XXHOM
KONWYeCTBe MMaro-noToMKOB NepBoi Nonynauuu ang npose-
L,eHWUsI OMbITOB.

Wmaro na6opatopHoit nonynauuuy 6binu B3aThl U3 nabopa-
TOPHOI KyNbTypbl, COAepXalyeca B nabopatopuu 6es KoH-
TaKTa C XMMUYECKMMU BELLECTBAMM Ha MPOTSHKEHUU CBbILE
95 ner.

Ot6op umaro ons onbiTa ocywecTBnsncs 6es pasgeneHus
no nony v Bo3pacry. [locne uero umaro Sitophilus granaries L.
noMeLLany B CTEKNSHHbIE Kamncynbl, HanonHeHHble HeboMbLWnM
KONWMYeCTBOM 3epHa.

Pe3ancTeHTHOCTb MMaro K (hocuHy OLEeHUBaNU Mo 3KC-
npecc-metony Detia Degesch. BHyTpb nnacTuKoBoit eMKocTy
obbemom 5 n Hanueanu Bogy B KonuuecTse 50 Mn 1 nomewanu
L,Be nennetbl hoctupga Maruusa no 1r kaxpas.

lNocne nonHoro pasnoXeHus npenapara NpUCTynanu K u3-
MEepPEeHUI0 KOHLEHTpaLuK docduHa, MCnonb3ys MHOWUKATOp-
Hyto Tpy6Ky. BHYTpb repmetnuHoro wnpuua obbemom 100 mn
nomewwanu 30 B3pocnbix umaro Sitophilus granaries L.

Unpuuem c HaxooAWMMUCS BHYTPU MMaro nyTeM npokona
rmbkom TpyGoukoin oT6Mpanu Heo6xoamMblil 06beM rasa u ne-
PEHOCUAN B CTEKNSIHHbIe BaHKM yepe3 pe3nHoBble
TPYBOUKM Ha MX KpbllwKax. [1o Toro, Kak BBECTU ras, B
baHKax cosfaBanu Hebonblloe paspexeHue, nocne
yero BblpaBHMBaNM B HWX [aBNEHWe C aTMmocdep-
HbIM.

KonuuecTBo BBOLMMOrO B (hyMUraLMOHHYH Ka-

LLenas NpOoLEeHT XMBbLIX U MepTBbIX HaceKoMbix. Cnepyrowmm
HeobX0AMMbIM 3TanoM sBMACh CTaTUCTUYecKas obpaboTka
pesynbTaToB MCCnefoBaHuid. [lng atoro Gbina paccuuTaHa
CpefHAsA CMepTHOCTb MMaro U3 Tpex MOBTOPHOCTEN OMbiTa B
MpoLEeHTax, KoTopble Bbinu NepeBefeHbl B NPobUTbI CMepT-
HOCTM; KOHLeHTpauua gocthuHa - B fecaTuuHble norapud-
Mbl. C noMoLLblo NpobUT-aHanu3a ycTaHoBEHa 3aBUCUMOCTb
CMepTHOCTM naBopaTopHoii M NPUPORHOI MoNynsuMii UMaro
Sitophilus granaries L. oT KoHLeHTpaLmu tochuHa. Ha ocHo-
Be MOCTPOEHHOr0 YpaBHEHUS PErpeccuu npousBedeH pacuet
CK-99,9 - KoHLeHTpaLuu, npu Kotopoit norubaet 99,9 % no-
Myn[uMM UMaro B TeueHue 24 4 3KCNO3UL MM Npy TeMnepaTtype
+25°Cun 0BB 75 %.

PeaynbTaTbl OLLEHKM CMEPTHOCTM NabopaTopHoi, cTaBpo-
MoNbCKOW, KPacHOL,apCKoi M TaMBOBCKOM nonynauuid am6ap-
Horo ponroHocuka Sitophilus granaries L. nocne dymuraumm
thoctuHoM npu 11 KOHLEHTpauusX thoctuHa NpencTaBneHs
B Tabn. 10.

N3 1abn. 10 cnepyert, uto rubenb caMbix YyBCTBUTENbHbIX
“Maro naGopaTopHOi NOMyNALMM OTMEUEeHa MPU KOHLLEHTpa-
uumu octmua 40 mr/m3; rmbenb Bcex UMaro - B fuanasoHe
40-120 mr/m.

CnepyeT OTMETWUTb, YTO HaubBonee UyBCTBUTENbHbIE MMa-
ro Sitophilus granaries L. NnpupofHON NONyNALWAW HauMHaKOT
normbatb npu KoHUeHTpauun doctuHa 50 mr/M’, 1. e. ona
LaHHoW nonynauuu Tpebyetcs Gonee BbiCOKas KOHLEHTpa-
uus docthuHa, yeM anga nabopartopHoi. Hanbonee yctonum-
Bble MMaro CTaBPOMONbCKOW, KPAaCHOLAPCKON M TaMBOBCKOM
nonynauuit NnoKasanu CBOK CTOMKOCTb NpU MaKcMManbHOM
KOHUEHTpaLuu doctuHa (130 Mr/md).

[ng HarnagHOCTW npeacTaBWM JaHHble B BUge Tabn. 11,
rae nepeBefeM 3HaUeHWs KOHLEHTpauuili toctuHa B pecs-
TWUYHble noraputMbl 1 0603HaUMM X, @ 3HAUEHUSI CMEPTHOCTH
“Maro - B COOTBETCTBYHLIME 3HAUeHUs NpobUToB 1 0603Ha-
unm Y.

Ha ocHoBaHuu paHHbiX Tabn. 11 B nporpamme Microsoft
Excel nocTpoum ypaBHEHWUe perpeccum pe3UCTEHTHOCTM

Tabnuua 10
CMepTHOCTb MMaro nabopaTopHoil U NPUPORHON NONYNALMIA
Sitophilus granaries L. nocne dymurauuu dochuHom
Table 10

Mortality of adults of laboratory and natural populations of Sitophilus

granaries L. after phosphine fumigation

Mepy rasa obecrneunBano ero Heo6X0LMMYH KOHLLEH- -
Tpauuto. OnbIT Npegnonaran UccnefoBaHue CMepT- K Ceprhocts uuaro %
. OHLiEHTpaLuns CraBpononb-
HocTW uMaro npu 11 KoHeHTpaumax doctuHa: 25, 30, | gocquma, wr/ve | /1aB0PaTopHas cKas Kpacropapckas | TamGosckas
35, 40, 50, 70, 90, 110, 120, 125, 130 mr/m® B Tpex no- nonynsums nonynsLus nonynsiLus nonynauna
BTOPHOCTAX, B KaXL0/ 13 KOTOPbIX MCMONb30BaNnoch 25 0 0 0 0
no 30 umaro Sitophilus granaries L. 30 0 0 0 0
OyMUraLMoHHbIe KaMepbl COLepxany B TepMo- 35 0 0 0 0
cratax npu Temnepatype +25 °C. TeMnepatypy pe- 40 1 0 0 0
rynupoBanu, nomelLas cocyfpl B Tepmocrarbl. Heob- 50 78 15 20 14
xopumyto OBB cospaBanu, Hanueas Ha JHO COCYLLOB 70 89 72 76 57
PacTBOpbI COMNeEVl. 90 93 77 80 66
Cnycts 24 u 3KCNO3MLLMK, OCYLLECTBASAN ferep- 10 97 81 85 72
MEeTWU3aLMIo 1 fierasupoBaHue 6aHok ¢ umaro. Mocne 120 100 82 84 77
Uero Yepes CYTKM B OMbITHbIX U KOHTPOSIbHbIX Bapu- 125 100 84 87 80
aHTax NPOBOAMMW OLEHKY COCTOSIHUS UMaro, onpe- 130 100 86 90 83
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Tabnuua 1

3HaueHus JecaTUUHbIX NorapugMoB ANis UCCNef0BaHHbIX KOHLEHTPaLMii thoc-
thMHa ¥ NPO6UTHOE 3HaUEeHMe OT IKCMEePUMEHTaNbHO YCTAHOBNEHHOTO NPOLEHTa
rubenu uMaro npupopHoii u nabopatopHoii nonynauuit Sitophilus granaries L.

Table 1

Decimal logarithm values for the tested phosphine concentrations and
probit values from the experimentally determined adult mortality percent of
Sitophilus granaries L. natural and laboratory populations

CTaTucTUYeCKUe NOKa3aTeNy Pe3ncTeHTHOCTH K doctuHy nabopatopHoit
W npupopHoN nonynauuit Sitophilus granaries L.

Table 12

Statistical indices of resistance to phosphine in laboratory and natural
populations of Sitophilus granaries L.

MonynsaLmMK; CMepTenbHas KOHLEHTpaumMsa hocthuHa,
Bbi3blBatowas oTMupaHue 99,9 % ocobeil UMaro Tam-
BoBCKOM nonynsuum, coctasuna 194 mr/me.

Takxe B X0fe OMbITOB YCTAHOBMEHO, YT OIS
“Maro CTaBpOMONbCKOW M KpacHO#apCKon monyns-
LMiA cMepTenbHas KoHLEHTpauusa doctuHa, Bbl-
3biBatowas orMupanue 99,9 % wumaro, coctaBuna
180,47 v 172,94 Mr/M® cooTBeTCTBEHHO. 3T0 CBUAE-

KoHueHTpa- CmeprHocTb umaro (V) TeNbCTBYeT O MPEeBbIWEHUM YCTOMUMBOCTA WUMaro
uus dpoctmHa | NaBoparopHas | Ctaspononbekas | KpacHomapckas TamboBcKas CTaBpOI'IOHbCKoﬁ 7] KpaCHOp,apCKOVI nonynﬂLl,Vlf/'I Hap
X v o
];9)79 "O"V';””'”“ "O"V’;”””“ ”°"yg“””“ "O"VE“””“ YCTOMUMBOCTBIO MMaro nabopaTopHOi NOMyNsALMN
d B 1,5 1 B 1,4 pa3a cOOTBETCTBEHHO.
LA4TT1 0 0 0 0 Pexxumbl thymuraummu gocumHoM 3epHa, BKIHO-
15441 0 0 0 0 UeHHble B HOPMaTMBHbIE JOKYMEHTbI, BbI yCTaHOB-
16021 3,11 0 0 0 NeHbl HaMU Ha OCHOBAHWUW U3YUeHWS YCTONUMBOCTY
16990 511 396 416 3,25 K thoctmuHy nabopaTopHbIX MOMYNALMA HACEKOMbIX
18451 6,23 558 3.1 5,18 [9, c. 92], ucnonb3oBaHHbIX B OMbiTe B KaUecTBe 3Ta-
19542 6,48 574 5,84 5,41
NnoHa.
20414 6.8 588 6,04 5,58 B rocymapcTBeHHOM KaTanore necTULMAOB
20792 8.09 5,92 5,99 5,74 M arpoxXMMMKaTOB, paspeleHHbiX K NPUMEHEHWI0
2,099 8.09 599 613 584 Ha Tepputopumn Poccuiickoit ®epepauuun B 2020 T.
2139 8.09 6,08 6,28 5,95 [10], ycraHoBneHa HopMaTMBHas BenuuuHa npo-
U3BELEHMS KOHLEHTpaLMM Ha BPeMs 3KCMO3WLMUK
Tabnuua 12

(MK3-99,9), paBHas 25 r-u/ M°, MOCTUrHYB KOTOpYIO
(yMUrupyeMblit 06beKT 06e33apaxmuBaercs.
CneuuanucTbl, ocylecTBASIOWME BYMUTALMIO
3EPHOBbIX 3aMmacoB, MAOMKHbl KOHTPONMPOBaTb
KOHLEHTpaLuio thochuHa 1 NPOU3BOAUTL pacuer
MK3 1 No BOCTMXEHMID HOPMATUBHOIO 3HAUEHUS

Nonysuwm YpaBHeHue Koathdmument | CK-99,9, | Mokasatensb pesu- 25 r_q/M3 MPeKPaTUTb 3KCMO3NLMIO 1 MPOBECTH fe-
perpeccuu Koppenauuu, r | Mr/M® | CTeHTHOCTM UMaro
NabopaTopHas V=11,7443x-16,3395 0,945 120,25 1,00 rasé;_luww 3€PHOBbIX 3aMacos.
CraBpononbckas V=10,0301x-14,5416 0,941 180,47 15 OCKOIbKY CTaBpononbeKas, Kp;?HOg?lp—
KpacHopapckas V=10,2481x-14,8441 0,939 172,94 14 CKas M, Tal\CGOBCKaﬂ ronynsLmm MM\a,ro itophilus
TamBoscKas V=9, 6656x-16,0229 0944 194,00 16 granaries L. 0Ka3aliuCb bonee YCTOUUMBbI K BO3-

K thocthuHy NaGopaTopHOIA, CTaBPONOSIbCKOM, KPacHOLapCKoi
1 TamBoBcKou nonynauui Sitophilus granaries L.

B tabn. 12 npuBepeHbl CTAaTUCTUYECKME MOKA3aTenu pesu-
CTEHTHOCTY K thoCthrHY NabopaTopHoiA, CTaBPONONbCKOIA, Kpac-
HopapcKoi 1 TaMBoBcKoii nonynauuit Sitophilus granaries L.

C noMoLLbI0 MOMyYeHHbIX YPaBHEHWHA perpeccuu, npeg-
CTaBneHHbIX B Tabn. 12, MOXHO ONpedentTb KOHLEHTPaLyio
(hoctmrHa B Mr/M%, KOTOPas Bbi3bIBAET OTMMPaHHe Nio6oi fonu
MonynsiLLMM UMaro B MPOLLEHTaX, UK ONpefenuTb CMEPTHOCTb
“Maro B nonynsuMu Ana 6ol KoHLeHTpauumu hochuHa [8,
c. 538].

CBsA3b MeXLy CMEPTHOCTbI0 MMaro U KOHLEHTpaLmeil toc-
(MHa XapaKTepusyT KoaMhULMEHTbI KOPPENsLMM, KOTopble
BMM3KM K MaKcuMyMy - 1, uTo rOBOpUT 06 0UEHb CUMbHON CBS3M.

HauBonblwnit MHTepec NpeacTaBngeT cMepTenbHas KoH-
LeHTpauus doctuHa, BbisbiBatowaa rubens 99,9 % umaro
B nonynauum (CK-99,9), Ha ocHoBe KOTOpOW MOXHO CAenatb
BbIBOJ, O PE3UCTEHTHOCTM NONYNALUIA K hOCHUHY.

W3 Ttabn. 12 BuaHo, uto AN nabopaTopHOW MOMyNALUK
CMepTenbHas KOHLEHTpauus (octuHa, Bbi3biBatolLas 0TMU-
paHue 99,9 % ocobeit umaro, coctasuna 120,25 mr/m>. Hanbo-
nee YCTOWUMBBLIMU K OCHMHY OKasanucb UMaro TaMBoBCKOIA
nonynauum - B 1,6 pa3 Gonble, yeM MMaro nabopaTopHoil

peiictuio docduHa B 1,5, 1,4 u 1,6 pasa, Hexenu
nabopaTopHas nonynauus, Aas yHUUTOXKEHUS HACEKOMbIX J,aH-
HbIX nmonynauuii Heobxogumo uto6bl MK3 B 1,5, 14 v 1,6 pasa
npeBbilWan HopMaTUBHOE 3HaueHue. To ectb npu K3, paBHbIM
37,5 ru/M® (25 x 1,5), 35 r-u/M® (25 x 1,4) n 40 r-u/m® (25 x 1,6),
MOXHO YHWUTOXWTb uMaro Sitophilus granaries L. cTaBpo-
MONbCKOM, KPaCHOAAPCKOW 1 TaMBOBCKOI NONyNALMiA.

CornacHo uccneposanuam I. A. 3aknagHoro, A. J1. [lora-
ouHa [11, c. 39], B KoTOpbIX y4eHble OTMeualoT ygopydatoliee
COCTOSIHME OTEYECTBEHHbIX 3EPHOCKNALOoB, MeNb3aBoj0B
M xneBonpueMHbIX NPeAnpPUATUIA MO YPOBHIO repMeTUUHO-
CTW, UTO He MO3BOAMT AOCTUUb BenuuuHbl MK3, paBHoit 35,
37,5 40 r-u/m3. OTClOfIa MOXHO 3aKNKOUMTL BECrone3HoCTb
1 onacHocTb thymMuraumm doctuHoM Ha arpodupmax B CTaB-
pononbckoM, KpacHogapckoM Kpaax v TamMBoBCKoid 06nacTu,
roe 6binu otobpaHbl 06pasubl uMaro Sitophilus granaries L.
019 OLLeHKM X PE3UCTEHTHOCTM K hOCHUHY.

Ee b6ecrnonesHocTb 06bAcCHAETCS Hea(deKTUBHOCTbIO
n6on tymuraumm ochuHOM 3epHa Mo MpPUUMHE Hepo-
CTaTOYHOM repMeTUUHOCTM 3epHOXPaHMNNLL, uTO NpuUBeLeT
K 6onblKMM yTeuKaM (octuHa, BCIEACTBME YETO YHUUTOXMUTD
HaCeKoMbIX B 3epHe He MomyunuTCs.

OnacHoCTb COCTOUT B TOM, UTO KaXxaas dymuraums coena-
eT HaceKoMbIx 6onee yCTOMUMBLIMU K hochuHy. 3T0 06bACHS-
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€TCA TeM, UTo BbDKMBLUME CaMble YCTOMUMBbIE HACEKOMble-po-
LMTenNu, BCNeCcTBIUE HE0CTaTOUYHOM KOHLLEHTPaLMK docthuHa
Mo NpUYMHE ero yTeukyu B Nocnedytowmnx NoKoNeHuax, aanyT
Bonee peancTeHTHoe K oCchuHy NOTOMCTBO.

Takum 06pa30M, B Xone MCCHeﬂ,OBaHMFI yCTaHOBJIEHa

CUNbHag CBA3b MEX[y CMEPTHOCTbI0 PasNMUHbIX MONyNALMid
BpefMTeneil 3epHOBbIX 3aMacoB U KOHLEHTpaLuel thoctuHa.
Takoke Bbi0 AOKA3aHO, UTO CKOPOCTb BO3AEUCTBUA (hoctnHa
3aBUCUT OT peanbHOM KOHLEHTPALMW rasa, BpeMeHW 3KCno-
3ULLMK, BUO,A 3ePHOBOMO BPEAUTENS U CTafNN ero PasBUTHS.

10.
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AHHoTaLug

OueHeHa BO3MOXXHOCTb MPUMEHEHUS 3NEKTPOMArHUTOro usny-
YeHus ANS NOBbIWEHNS BCXOXXECTH CEMSIH CBEKNbI copTa Bop-
Ao 237. MonyyeHHble NoKasaTeny yKasbiBalOT Ha CTUMYNALMIO
3NEKTPOMarHNTHbIM U3/lyYEHUEM MOBbILIEHUS XU3HECnoco6-
HOCTH CEMSIH C HU3KUMU NOCEBHBIMU JaHHbIMMU.

KnioueBble cnoBa:

9NIeKTPOMarHuTHoe ussiyyeHue, CBeKNa, XunsHecnoco6HocTb
CeMgaH

BeepeHue

[Lng cenbcKoro Xo39MCTBa BaXKHbIM Ha CErOAHAWHNA fLeHb
ABNAETCA UCMONb30BaHWE COPTOBbLIX CEMAH C BbICOKAMM MO-
CeBHbIMM KauecTBaMu. CpOK MUCMONb30BaHUSA CEMSAH OTpaHu-
UeH YXy[eHUEeM NOCEBHbIX KAUECTB B TeUeHWe ANUTENbHOr
BpeMeHU. B cBA3u ¢ 3TUM Hanbonee akTyanbHbIM CTaHOBUTCS
MOMUCK CnocoGoB, HampaBneHHbIX Ha YMyuylleHWe POCTOBbIX
CBOWCTB pacTeHWUit Ha HauyambHbIX CTAfMAX W YBenuueHue
3HepruM npopacTaHus 1 BcxoxecTu ceMaH. OfuH 13 cnoco6oB
aKTMBaLMKM - MpeanoceBHas 06paboTKa ceMaH aneKTpoMar-
HWUTHbIM U3nyueHueM (Danee - IMU).

N3MeHeHWe ypoXXailHOCTW CeMAH 3epHOBbIX KyNbTyp, po-
CTa M pa3BUTMA paccabl 0BOLHbIX KYNbTYp, NpeBapuTenbHO
06MyyeHHbIX B 3NeKTpoMarHuTHoM none (nanee - 30), 3aBu-
CUT TaKXe OT CTEMeHW BO3MYILEHHOCTM ECTECTBEHHOTO 3NeK-
TpoMarHuTHoro nons (manee - E3M) B nepuop Beretauuy,
M 3Ta 3aBUCMMOCTb MMEET NMHENHbINA, NOCTOAHHO Bo3pacTa-
towmit xapaktep. MpeasaputenbHoe o6nyyeHne ceMsH U pac-
cafbl B HU3KOMHTEHCHMBHOM Il OKa3biBaeT aKTUBU3UpYIOLLEe
BNIUSIHME, M TaKol NOCaf0uHbIA MaTepuan cTaHoBuTCS Gonee
XU3HEYCTOMUMBbLIM NMPY fanbHeilWeM BbipalMBaHWUN B OTKPbI-
TOM rpyHTe Ha doHe E3M [1].

06paboTka CeMaH 3NMeKTPOMarHUTHbIMU BOIHAMM MO3BO-
NAeT YCKOPUTb MPOLLECC BCXOXKECTU CEMSIH M CBECTW MoTepy
MOCEBHOr0 MaTepuana K MUHUMYMY, YBENIMUUTb SHEPTUI0 Po-
CTa CeMsH B TpU pasa, NPOBECTU NPO(UNAKTUKY OT NaToreH-
HOW MUKPOMNOPbI M MOBbICUTb XU3HEYCTONUMBOCTb PacTeHuI
B YCNOBUAX HECTABUNBHOMO KNMMaTa BBULY MHTEHCUBHOIO
pocTa KopHeBOW cucTeMbl [2].

3neKTpoMarHWTHoe BO3AENCTBME HA CeMeHa dBngeTcs
00HUM U3 HanBonee MepcrneKTUBHbIX CNocoBoB Mpeanoces-

The effect of electromagnetic
radiation as increasing the seed
germination

A. N. Pozhiritskaya, A. M. Turlakova, V. G. Zainullin

Institute of Agrobiotechnologies, Komi Science Centre of the Ural
Branch of the Russian Academy of Sciences, Syktyvkar
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Abstract

The article examines the results of testing beets of the Bordo
237 variety. The data obtained indicate a positive effect of
electromagnetic radiation on the viability of seeds with low
sowing data.

Keywords:

electromagnetic radiation, beet, seed viability

HOM 06paboTKM, MOCKOMbKY 3TO 3KONMOrMYECKM UMCTbIA BUL
3Hepruu, KOTopbIi NPX FPaMOTHO OPraHM30BaHHbIX MepOonpy-
ATUAX MO 3alLMTe He OKa3blBaeT BPELHOr0 BO3AENCTBUS Ha
06CNY)KMBAIOLLMIA NEPCOHAN, TOUYHO M NIErko [o3upyeTcs, npo-
Lecc 06paboTku SBNSIETCS BECbMA TEXHONOTUYHBIM C NErko
aBTOMaTU3MpyeMbIMM onepauusMu. K ToMy e Bbipocliue u3
06paboTaHHbIX CEMsIH PacTeHUsl He UMEHT MaTonorUyeckux
U3MEeHeHU 1 MyTauui [3].

BnuaHue HuskomHTeHcuBHOro 3MW Ha pacteHus usyua-
eTCS MCCEeLO0BaTeNsiIMU pa3HblX CTPaH Ha MpPOTSHXKEHUM Mno-
cnedHux pecatunetuit [4]. OpHako MexaHWsM ero LeicTBus
L0 KOHLA elle He BbISICHEH, HO Y@ YCTaHOBMEHO, YTO Mpw
o6pabotke IMU npoucxopmuT aKTMBMU3ALMSA HEPMEHTOB B pac-
TUTENbHOM KNneTKe. Y pacTeHni, BbIpoclmX M3 06paboTaHHbIX
CeM$IH, yBeNWUUMBAETCS 3Heprusi npopacraxus, nabopatopHas
W noneBas BCXOXECTb, NOBbIWAETCA NPOLYKTUBHOCTb M YCTOM-
UMBOCTb K HEBNaronpuUsATHLIM YCNOBUSIM CPefdbl, B TOM uucne
1 BuoreHHoro xapakrepa [5].

Lenb uccnenoBaHus - U3yunTb BAUSIHWE 3MEKTPOMArHUT-
HOMO M3MyYeHWUs Ha XXM3HECMOCOBHOCTb CeMSIH C WUCTEeKWWUM
CPOKOM FOLLHOCTM.

MaTepMan bl U METOAbI

JkcnepumenTbl npoBopuny netoM 2024 r. Ha yuacTke UH-
cTutyTa arpobuotexronoruit ®ULL Komu HL, YpO PAH. B kaue-
CTBE MCCefoBaTeNbCKOro MaTepuana B3snn CeMeHa CBEKIb
CTONoBoW cpepHepaHHero copta boppo 237 ypoxas 2020 r.
CemeHa obpabatbiBanu 3MW B Teuenune 10 MMH Mpy NOMOLLM
ycraHoBku «TOP». BeiceB cemsn npoussenw 07.06.2024 B oByx
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noBTopHoOCTAX Mo 55 wr. CxeMa onbita: 1 - KoHTponb (Heobny-
ueHHble ceMeHa), 2 - 06yyueHHble CeMeHa.

Pesynbtatbl U UX 06cyxpaeHue

Kak BupHo Ha puc. 1, MakcManbHas BCX0XKECTb CEMSH Ha-
6ntoganack npu obpabotke cemaH IMU B cpaBHEHUM C KOH-
TponeM. B KOHLLE MIOHS B30LWIIO: B KOHTPONE - WECTb PaCTeHNH,
1 13, o6paboTaHHbix IMU.

HoHTpone JIMH
Pucynok 1. Yucno Bexopos, wr., 24.06.2024.
Figure 1. Number of seedlings, pcs, 24.06.2024.

Takasi BCXOXECTb CEMSIH B KOHTPOMEe yKa3blBaeT Ha HU3-
KYH 3HEpru npopactaHus no cpaBHeHUK ¢ 06paboTaHHbIMK
ceMeHaMmu.

Ha puc. 2 BUAHO, UTO KONMUECTBO pacTeHuii B KOHTpone Ha
17-# peHb cTano MeHblue, a KONMMYECTBO pacTeHuit, obpabo-
TaHHbIX IMU, ocTanoch NpeXHWUM. 3T0 YKa3bIBAaEeT Ha CHUXE-

HMe XKM3HEYCTOWUMBOCTM PACTEHUIA B KOHTpOJIE.
14

12
10

B

ROHTRONE JMH

PucyHok 2. Yncno npopocumx pactenuu, wr., 30.07.2024.
Figure 2. Number of sprouts, pcs, 30.07.2024.

Mpu nopcuete npopoclux pactenuii 30.07.2024 konuue-
CTBO XXM3HECNOCOBHbIX POCTKOB CBEKIIbI PEBbICUIO KOHTPONb
Ha 22 %.

Mom peitctBueM IMU M3MeHMNCA CPefHWA BeC KopHe-
nnogoB 1 6oTBbl. CpefHWA Bec KOPHEMIOLOB B KOHTpONe
cocraBun 0,061, a cpepHuit Bec o6paBoTaHHbIX KopHeno-
noB - 0,091 . CpesHuit Bec 60TBbI OTNIMYAETCSA 3HAUUTENIBHO:
B KoHTpone - 0,022 r, npu o6pabotke - 0,086 r. MonyueHHble
pe3ynbTaTbl NO3BONSKT NPeANoONoXuUTb, uto o0bpaborka IMU
NPUBOLMUT K CTUMYNALMM NPOLLECCOB B CEMEHAX, peanusyr-
LLMXCS Ha NOBbIEHWE UX BCXOXKECTH W CUMe pocTa.

BbiBopg,

MpepcTaBneHHble peaynbTaTbl N03BONSIOT FOBOPUTD O TOM,
uto 06paboTKa CeMsiH C UCTEKLWMM CPOKOM FOLHOCTU CTUMYN-
pyeT ux BCxoxecTb. Bo-nepsbix, npu obpabotke IMU konu-

YeCTBO XKM3HECTOCOBHbIX CEMSIH NMPEBbICMIO0 KOHTpONb Gonee
ueM Ha 20 %. Bo-BTopbix, 06paboTka IMU nonoxutenbHo oT-
pasunacb Ha CPefiHeM Bece KOpPHeMno[o0B U 60TBbl.

ABTOp 3asBngaet 06 OTCYTCTBUM KOH(NKUKTA MHTEepecoB.
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AHHoOTauua

B cTaTbe paccMoTpeHbl pe3ynbTarthl U3y4eHus rmbpupoB Kap-
Tochens B pasnuyHbIX MUTOMHUKAX CENEKLMOHHOro npouecca.
WccnepoBaHnsa npoBefeHbl Ha WeCTU NONyNsALMSX OfHOKNY6-
HeBOK C nocnepywowum otbopoM B NUTOMHMKaX rubpupoB
nepBoro W BTOPOro rofoB NpefBapUTENbHOMO W OCHOBHOIO
ucnbiTaHuit. Habniopenus, yuetbl u BbIGpakoBKy NPOBORMAM
COrNacHo METOAUYECKUM PeKOMeHJaLMaM N0 TEXHONOMMK ce-
NEeKLMOHHOro npouecca Kaprotens. B nuToMHuKe ocHoBHoro
MCNbITaHUS NEepBoro rofa B 0CHOBHYIO Y60pKy B rpynne «paH-
Hue» Bbipenuncs rubpua 2616/6 c obuweit ypoxatHocTbio 45,7
T/ra v ToBapHoit - 44,2 T/ra, npesbiwalowmii COPT CTaHapT
XonMoropckui no obwei ypoxanHoctu Ha 3,5 t/ra, ToBapHou
- Ha 2,2 1/ra. B rpynne «cpegHepaHHue» Bbigenuncs rubpug
2616/3 c obwei ypoxaiHoctbio 43,9 T/ra v ToBapHou - 41,8 1/
ra, uto Ha 3,4 u 2,5 cOOTBETCTBEHHO Bbllle, YeM Y COPTa CTaH-
papra EnusaBeta. Bo Bce rogpl npoBefeHns uccnenoBaHuit
Ha nocafKax Kaprodens NopaKeHMUs pacTeHuit BUPYCHbIMM
6GonesHAMM, PU3OKTOHNO30M U MAKPOCMOPMO3OM He OTMeuye-
Ho. BusyanbHas oueHKka ru6pumoB no ycToMuyMBoCTH K uTO-
¢hTOpo3y NoKasana BbICOKYI0 YCTOYMBOCTb B MEpPBbIA CPOK
HabnioAeHUit N CHUKEHNe YCTOMYMBOCTM Nepes yAaNneHueM
6oTBbI, yeMy cnocob6CTBOBaNyM NOrofHble YCNOBUS B KOHLLe Be-
reTauMoHHOro nepuopa. Boigenuswmecss cenekuMoHHble HO-
Mepa BOBNEKAKTCS B AaNbHeNWNI CeNneKLNOHHbINH NpoLecc U
6yayT ucnonb3oBaHbl ANS CO3[A,aHUS HOBbIX COPTOB KapTode-
N9l C paHHUM W CpeiHepaHHUM CPOKaMM CO3PeBaHus, BbICOKOM
NPOAYKTUBHOCTbIO M YCTOWYMBOCTbID K OCHOBHbIM 3abone-
BaHUSIM ANS BbIPalMBaHUs B YCNOBUSAX CEBEPHbIX PErMOHOB
Poccuu.
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Abstract

The article considers the study results of potato hybrids in
different breeding nurseries. The research concerns six pop-
ulations of single-tuber plants and their selection in nurs-
eries of first- and second-living-year hybrids, nurseries of
preliminary and main first-year trials. Observations, calcu-
lations, and culling are done according to the methodological
recommendations on the technology of the potato breeding
process. In the breeding nursery of the main first-year trial,
the “early” group is marked through the hybrid 2616/6 with a
total yield of 45.7 t/ha and commercial yield of 44.2 t/ha, ex-
ceeding the Kholmogorsky standard cultivar by 3.5 t/ha (total
yield) and 2.2 t/ha (commercial yield). The “medium-early”
group is famous through the hybrid 2616/3 with a total yield
of 43.9 t/ha and commercial yield of 41.8 t/ha that is by 3.4
and 2.5 times higher than the corresponding values of the
Elizaveta standard cultivar. For all the years of research,
we did not observe any signs of viral diseases, rhizoctoni-
osis and macrosporiosis, in potato plantings. By the visual
assessment of hybrids by resistance to phytophthora, first
observation period plants showed high resistance and de-
creased in it towards haulm removal, which was favored by
weather conditions at the end of the growing season. The
highly productive selection numbers above are involved into
the further selection process and will be used for the cre-
ation of new potato cultivars with early and medium-early
ripening terms, high productivity, and resistance to the main
diseases for cultivation in the conditions in the North of Rus-
sia.

Keywords:

potato, hybrids, population, breeding nurseries, selection
process, productivity, disease resistance, growing season,
early ripening

N3BecTua Komu HayuHoro LeHTpa Ypanbckoro otaeneHus Poccuitckoin akagemum Hayk N2 7 (73), 2024

Cepus «CenbCKoX03ANCTBEHHbIE HaYKU»
www.izvestia.komisc.ru



BeepeHue

Camoo6ecneueHne CenbcKOX03AMCTBEHHON MPOLYKLMeN
pacTeHWeBOLCTBA B KaX[0M peruoHe TpebyeTt KOMMIEKCHOro
noaxopa s peleHUs BONPOCOB hOPMUPOBaHUS TOBAPHOrO
MPOM3BOLCTBA OCHOBHbIX MPOLYKTOB MUTaHUs, B TOM uuChe
KapTocens. OCHOBHasi ponb Npu 3TOM NPUHALNEXMT CO3La-
HWI0 a[LanTUBHbIX, BbICOKOMNPOAYKTUBHBIX COPTOB, CMOCOBHbIX
MaKCUManbHO Peanu3oBblBaTb CBOW FEHETUUYECKUI MOTEH-
uuan, oco6eHHO B YCNOBUAX HELLOCTATOUHOI Tenso- 1 Bna-
roo6ecneyeHHOCTH B BereTaLMOHHbIA Nepuoa,

WUcnonb3oBaHWe BbICOKOMPOLYKTUBHbIX COPTOB, COYeTa-
IOLMX BbICOKYH aflanTMBHOCTb K aKTopaM Cpefbl C YCTOM-
UMBOCTbIO K GONEsHsM W BpeauTensM, nossonseT crabunu-
34pOBaThb YPOXaNHOCTb U KQUECTBO NPOAYKLMM B Pa3NinuHble
Mo MeTeoposoruyecknM yCnoBusM rofbl. M3BecTHo, uto fons
BAMSIHUS COPTa B HOPMUPOBAHWM YpOoXKas KapTodens focTu-
raet 50-70 %. CopT cTaHOBMUTCS rNaBHbIM 3BEHOM B TEXHOMO-
rMYECKON LienoyKe Bo3aenbliBaHua KapTodens. B cBasmu ¢ 3Tum
CO3[aHWe COPTOB KapTodens, YCTOMUMBbIX K BUOTUUECKUM
M aBUOTMYECKUM (haKTOpaM Cpefibl, afanTUPOBaHHBIX K yCo-
BMAM BO30eMblBaHWS, 3KONOMMYECKU MNACTUUHBIX, 0CTaeTcs
rMaBHOM 3a[,auei BCeX CeneKkunoHHbIX nporpamm [1, 2].

B Lensx cospaHus HoBbIX COPTOB KapTotens NpoBOAUT-
csl paboTa no oLEHKe UCXOHOMO MaTepuana Ha CnocoBHOCTb
3(heKTUBHO NepefaBaTb BaXHeMWMe XO3AUCTBEHHO-LieH-
Hble MPU3HaKKM rMBpUEHOMY MoToMcTBY. OCHOBHBIM KpuTe-
pueM npu 0T6opax B CENEKLMOHHbIX MUTOMHUKaX SBNSETCS
NPOAYKTUBHOCTb M ee 37IeMEHTbI, CKOPOCMENoCTb, KauecTBo
Kny6Hen, YCTOMUMBOCTb K HauBonmee pacnpoCTpPaHeHHbIM
W BpeLOHOCHbIM natoreHaM [3, 4]. Tbpuabl kapTotens, Bbl-
[ensemMble AN CO3[aHUS COPTOB B XOLE CENeKLMOHHOro
npoLecca, LoMKHbI 06M1afaTb MaKCUManbHOM YCTOMUMBOCTbIO
K MOCTOSIHHO MEHSIIOLLUMCS YCNIOBUSIM Cpeibl NPU COXPaHEeHUH
YPOXaHOCTM Ha BbICOKOM YPOBHE, T. €. BbITb 3KONOrMYecku
cTabunbHbiMu [5).

ArpoknumaTuyeckue ycnoBusi OCHOBHbIX pervoHoB Poc-
CWM, BO3[ENbIBAIOWMX KapTodeNb, XapaKTepusylTca pas-
HooGpa3sueM No CoCTaBy M MIOLOPOLMIO MOYB, KONUYECTBY
W pacnpefeneHuUio 0CAJKOB 3a Mepuof Beretaluu, cymMme
adpeKTUBHBIX Temnepatyp, 6e3mMopo3HOMy nepuopy U ppy-
MM chakTopaM. 3T 0COBEHHOCTM B 3HAUMTENbHOW Mepe 06-
YCNaBnMBaloT UCMONb30BaHWe KapTotheneM BUOKIUMaTUUe-
CKOro MOTeHLMana TeppuTOpUiA, CTeNeHb pUcCKa W ypoBeHb
YPOXaNHOCTK. N9 6oNblMHCTBA PETMOHOB M X03AWUCTB 0CO-
BEHHO Ba)KHOE MpaKTUYecKoe 3HaueHue UMeeT MPaBUIIbHBbIN
non6op COpTOB C yUeTOM ANMTENbHOCTU NEPUOLA BEreTaLmm,
Heo6Xx0MMOro [s X MONHOro co3pesaHus [6).

Mpou3BoAcTBO KapTothens B YCNOBUAX CEBEPHbIX Peru-
0HOB Poccuu Heo6xoaMMo BECTM Ha COpTax paHHel rpynmbl
CMenocTy, afanTMPOBaHHbIX K MOYBEHHbLIM U KITMMATUUYECKUM
ycnoBuaM, 06nafaolLux BbICOKOM YPOXKAMHOCTbIO, TUTaTeNb-
HOM LLeHHOCTb), YCTOWUYMBOCTBI) K OCHOBHbIM (hUTOMaTore-
HaM. [Ina [aHHbIX yCNoBuii Heo6X0aMMbl paHHecnenble copTa
C LMHOW BereTaLMoHHOro nepuopa B 60-65 mHelt u ypo-
anHocTbio 25-30 T/ra ¥ cpefiHepaHHMe copTa C Nep1oLoM
BereTauuu 70-75 AHel C XOPOLWNMU BKYCOBBIMM KauecTBaMu
W NpUCNocoBieHHble K MexaHU3upoBaHHOW y6opke, No3pHe-
crenble copTa KapTodens He ycrneBakT CHopMUPOBaTh CBOIA

ypoxait [7]. Moatomy ru6puabl KapTodens, BblaensemMble os
CO3[,aH1s COpPTa B XOfe CENeKLMOHHOr0 MpoLecca, SOMKHb
06nafaTb MakCMManbHOM YCTOMUMBOCTbLIO K MOCTOAHHO Me-
HAKOWMMCS YCNOBUAM Cpefbl BbipallMBaHKg, NONeBoii ycTomn-
UMBOCTbH K OCHOBHBIM FPUBHBIM W BUPYCHBIM GONE3HAM npu
COXPaHeHUM YPOXXANHOCTM Ha BbICOKOM YPOBHE, T. €. BbiTb
3KOOTMYECKM NNACTUYUHBIMM U CTaBUMbHbIMK [8].

lMonyyeHne BbICOKOKAYECTBEHHOIO MPOLOBONILCTBEHHOMO
KapTodens 1 cbipbs A9 NpeanpuaTuid no nepepaboTke Bo3-
MOXXHO NIULWb NPW UCMOMb30BaHUM 30,0POBOI0 M KAYECTBEHHO-
ro CEMeHHOro MaTepuana. YcnoBus Mpou3pacTaHns KynbTypbl
W NpaBWAbHbIA NoL60p COPTOB, OTIMYAKOWMXCA NOBbILEHHON
YCTOMUMBOCTbIO K OCHOBHbIM (DUTOMATOreHaM, GUOTUUECKUM
u abuoTuueckum thaktopam u obnapatowux 6onee BbICOKUM
afanTUBHbIM MOTEHLMAaNoM B MECTHbIX YCNOBUSX, ABNSETCS
onpeLensiowmuM (hakTopoM MONYYeHUs BbICOKUX YPOXKaeB
KapTodens [9].

WccnepnoBaHus no NoCTOSAHHOMY BblBE,EHUIO HOBBIX CO-
pToB Kaprtodens, (OpPMUPYHOLWMX B YCNOBUAX CEBEPHOro
3emnegenusi ctabunbHble ypoXxau, UCKMUMTENbHO BaXHb
B CBAI3W C TEM, YTO CYLW,ECTBYIOUME COpPTa B TEUEHWE He-
CKOMbKMX NeT TepaloT yCTOMUMBOCTb K 3aBoneBaHusaM, Tak
KaK MOCTOSAHHO NOSIBNAOTCA HOBbIE BPELUTENH, @ TaKXe pachl
BMPYCOB M rPUBOB, K KOTOPbIM PacTEHWUS HE UMET YCTONUM-
BOCTYW. ApxaHrenbcKas 06nacTb no cBoeMy reorpatmyeckoMy
pacnonoxenuo oTHocutca K | (CeBepHoMy) peruoHy Poc-
cuiickon Depepauun Bo3AenbiBaHUSA KapTodens, B KOTOPOM
PEKOMEH[,0BaHO K ucnonb3oBaHuio Ha 2023 rof u BKnue-
Ho B [ocpeectp 46 coptoB. OCHOBHasi MX Macca OTHOCUTCS
K PaHHWM, CpefiHepaHHUM U CPefHecrnenbiM COPTaM, TaK Kak
no3gHecnenbie copta Kaptocens B CeBepHOM peruvoHe He
ycneBalT cthopMupoBaTb CBOM ypoxai. Mcxoms M3 aToro,
HallM MCCNen0BaHWS HanpaBNeHbl Ha CO3[aHWe BbICOKOMPO-
LYKTUBHbIX COPTOB PaHHe! U CpeiHepaHHen rpynn cnenocTy,
YCTOWUMBBLIX K (BUTO(TOPO3Y, BUPYCHbIM BOME3HSAM, C MOBbI-
LWEHHBIMU COLEPXaHUAMM KpaxMana, 6enka u KoMMnieKcoMm
LPYTMX BaXKHBIX MPU3HAKOB A8 YCNOBUI CEBEPHbIX PErMOHOB
Poccuu [8, 10].

AKTyanbHOCTb MCCNef0BaHUiA COCTOMT B OpraHu3aLuu
paboTbl MO OLEHKe CEeNeKLWUOHHbIX FMBpUO0B pas3nuyHoro
MPOUCXOXOEHUS HAUMHAsh C MUTOMHWUKA OHOKNYGHEBOK [0
CO3[laHMS HOBOrO CENEeKLMOHHOro MaTepuana KapTotens,
W3 KOTOPOro BblLENATCA afanTUBHbIE K Pa3HbiM MOYBEH-
HO-KNIMMaTUYECKUM YCNOBMSIM CKOpOCHEefble COpTa, ycnew-
HO 1 cTabunbHO peanuayioluMe NOTEHLWAN NPOLYKTUBHOCTH
B HeCTabu/bHbIX YCNOBUAX BHELWHEH OKpyXalwei cpembl
CeBepHbIX pernoHoB Poccuu.

Lenb Hawux MccnefoBaHWA - BbIABUTb B MUTOMHUKAX
CENeKLMOHHOro npouecca nepcneKkTuBHble 06pasLbl KapTo-
(hens no 0CHOBHbIM X03AACTBEHHO-MOME3HbIM MPU3HAKaM 49
CO3[,aH1A HOBOTO CKOPOCMENoro copta Kaptodens, npurog-
HOrO K BbIPaLLMBaHMI0 B NOYBEHHO-KIMMATUYECKUX YCIOBUSIX
CeBepHbIX pernoHoB Poccuu.

Marepuansl u MeTOAbI

WUccneposanusa nposogunu B 2020-2023 rr. Ha 6ase 000
«ArpodmpMa  "XonMoropckaa's ApxaHrenbckoii  06nacTu
XonMoropckoro paiioHa. Monesble onbiTbl N0 rofaM Gbinu 3a-
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NIOXEHbI Ha CpefHEe- U BbICOKOOKYNbTYPEHHbIX CynecyaHblx
nousax. [lpefWwecTBEHHUK - OHONETHWE TpaBbl. TexHonorus
BblpallMBaHusa KapTotens - obwenpuHaTas Ansg YCNOBWM
ApxaHrenbckoii o06nacti, 6es xuMuueckux 06paboTok npo-
TMB GonesHel. McnbiTaHWs NPOBOAMAM MO CepylolLeit cxeMe
CeNeKLMOHHOro nmpolecca: ruépuapl nepeoro ropa (ofHo-
Kny6HeBKw), rubpuabl BTOPOro rofia, MMTOMHUKW MpefBapu-
TeNbHOr0 ¥ OCHOBHOIO WUCTIbITAHWW NepBoro rofa. B Kaxpom
NUTOMHUKE OCYLLECTBASNU HABNIOLEHNS, yUeTbl U BbIBPaKoB-
Ky COrnacHo MeTOAMYECKUM PEKOMEHOALMAM MO CeneKLuu
kapTotens [11-13].

Mo pesynbTaTaM UCMbITaHUA TMBpULAM faHa OLEHKa ypo-
)XaHOCTH, YCTOWUMBOCTM K GOnesHaM B Mone M B npoLecce
XpaHeHus. YCToMuMBOCTb 6OTBbI K BUPYCHBIM BONE3HSM, anb-
TepHapuo3y, hUTothTopo3y OLEHUBaANACh B NOMEBbIX YCNOBM-
aX; K napie 06bIKHOBEHHOM W PU3OKTOHMO3Y — HA OTMbITbIX
KnybHsIiX B nabopaTopuu Ha ecTeCTBEHHOM WH(EKLMOHHOM
thoHe no 9-6annbHoi wkane. OLeHKy X039UCTBEHHO LLeHHbIX
MPU3HaKOB NpoBOAMNY Mo 9-BannbHoil WwKane MexayHapoa-
Horo Knaccudukatopa C3B, roe nna GonesHent 9 Gannos -
0YeHb BbICOKas YCTOMUMBOCTb, 1 6ann - oTCYTCTBUE YCTOM-
unsocTy [14].

C uLenbio YCTAHOBNEHUS HOPMbl PeaKLWW MepcreKTUB-
HbIX COpPTO06pa3LLOB Ha Pa3nnyHbIe 3KONOrMYECK1e YCroBuS,
MNOMYyYeHUs TOUHBIX U 0BBEKTUBHbIX BaHHbIX MO OLEHKe 06-
pasLOoB NPOBOAMNAch OLEHKA WX 3aBMCMMOCTM OT arpoTex-
HMYECKMX M arpoMeTeoponorMyeckux aktopos. B pesynb-
TaTe M3yuyeHus rMbpUOOB [aHa OLEHKA MO0 CKOPOCMENocTH,
MPOAYKTMBHOCTH, TOBApHbIM KauecTBaM (KpynHocTb, dopMa
Kny6Hew, 4NMHa CTONOHOB, rNy6uHa rnaskos, AetekTsl dop-
Mbl U T. A.), yCTOWUMBOCTM K GonesHaM B mone W B npouecce
xpaHeHus. OpaKLUMOHHBIA COCTAaB M YPOXalHOCTb KyBHeil
oueHMBanM Ha 60-i [eHb nocne Nocagku U B OCHOBHYH
y6opky. B KauecTBe cTaHOapTOB ANS CPAaBHEHUS CENEKLLUOH-
HbIX 06pasLLOB C pailoHMPOBAHHBIMM COPTAMMU UCMONb30BaNM
copTa Xonmoropckuit (paHHui) n Ennsaseta (cpeaHepaHHuit).
MaTteMaTuueckyto 06paboTKy 3IKCMEpUMEHTaNbHbIX HaHHbIX
NpoBOLMAM cTaTUCTMUECKUMU MeTodamu no b. A. [locnexoy
[15].

MeTeoponoruyeckue ycnosus

B roabl MccnefoBaHuiA NOrogHble YCNOBUA BereTaluoH-
HbIX Nep1ogoB Bbinn BNaronpuaTHbl LS pocTa U pa3BUTUS
KapTochens, XoTs pasnuyanucb No TeMNepaTypHoOMy pexxumy
u Bnaroo6ecneueHHocTu. OcapKu BbiNaganu HepaBHOMEPHO,
NepuoaMYECcKM 0TMEYANoch U3BbITOUHOE YBNAXKHEHUE MOYBbI,
HO B pe3ynbTaTe BbICOKMX TeMMepaTyp nepeyBnaxHeHue no-
UBbI HE 0Ka3ano 0TPUL,ATENbHOr0 BAUSHUS Ha POCT U pa3Bu-
Tue KapTodens.

B 2020 r. cpepHemecqauyHas TemnepaTypa Bo3fyxa 3a
BereTaLMOHHbIA nepuog, cocTasuna +14,3 °C, uto cooTeeT-
CTBYeT YPOBHIO CPEAHEMHOrONeTHUX 3HAueHu, a CymMa
ocapkoB - 268,8 mM, uto Ha 120 % Bbiwe cpefHeMHoroneT-
Hel HopMbl. KonnuecTBo ocafKoB pacnpefenanoch HepaBHo-
MepHo: B UOHe - 54,2 %, B utone - 228, B aBrycte - 190,3 %
K cpefgHeMHoroneTHeit HopMme. [lepuop «nocafKa-nepsas
OMHaMMyecKas KomMKa» XapaKTepus3oBanicsi Kak OnTUManb-

HO yBnaxHeHHbin ([TK - 1,3), a nepuop, «nocafKa-0CHOBHaA
yBopKa» - Kak BnaxHbii (MK -1,7).

B 2021 r. cpenHemMecsiuHas TeMnepaTtypa Bo3pyxa 3a Be-
reTalMoHHbIA Nepuof Bbina Ha ypoBHE CPedHEMHOrONeTHUX
3HaUEHWN, a CyMMa OCafKOB - HWXe CPefHEeMHOroneTHeu
HopMbl. KonnuecTBo ocafikoB pacnpenensnoch HepaBHoOMep-
Ho: B utoHe - 243,7 %, nione - 30,2, B aBrycte - 22,3 % K cpef-
HEeMHOroneTHe! HopMe. BereTaLyoHHbI Nepuop, B LIENOM Xa-
PaKTepM30Bancs Kak onTUManbHo yBnaxHeHHbli (ITK = 1,56).

BeretauuoHHbIi nepuog 2022 r. BbipalMBaHua Kaptode-
NS B LLeNIOM XapaKTepu30Basncs Kak OnTUMasbHO YBIaXKHEH-
Hblit. Mepuop, 0,0 NepBoit LMHAMUUECKOI KOMKM - KaK Nepuop
c obecneueHHbIM yBnaxxHeHuem (ITK - 1,6), a o 0CHOBHOM
y6opku - kak cnabo 3acywnuesiit (ITK - 1,12). Cymma Temne-
paTyp Bo3nyxa Bbiwe 10 °C coctaBuna 1631 °C, ocapkoB B Te-
yeHMe 3Toro cpoka Bbinano 209,4 mm.

BeretauuoHHbii nepuop, 2023 r. xapaKTepu3oBanca Kak
onTUManbHo yBnaxHeHHblit (MK - 1,82). Mepuog mo nepsoit
OMHAaMUUECKO KOMKW - KaK OMTUMANbHO YBRaXHEHHbIN
('TK - 2,25), cymma Temnepartyp Bo3pyxa Bbiwe 10 °C cocTasu-
na 1039 °C, ocapKoB B TeueHue 3T10ro cpoka Bbinano 191,9 mm.
3a nepuop, «nocagKa-0CHOBHaa yBopka» CyMMa TeMmnepaTyp
Bbiwe 10 °C coctaBuna 1812,3 °C, cymma ocapKoB - 269,2 MM,
MK -1,82.

PesynbTtathbl 1 ux obcyxpenue

B uenom norofHele yCnoBus He 0Kasanu CyWeCcTBEHHOIO
BNIMSHUS Ha POCT W Pas3BUTUE PacTeHW KapTodensa. Bexombl
KapTodens B rofibl UCCNe0BaHUIA NosBNAnMch Yepes 23-27
LHel, MpoOOMMKUTENbHOCTb NEpUofa «BCXOLbl-LBETEHME»
coctaBnana 35-37 gHen, «LBeTeHue - y6opka» - 39-42 pHs.

B nutoMHuke oT60pa unu nepBoOro foneBoro roKone-
HUS WCMbITbIBaNUCh FMBpUAbI KapToens Wectu nonyns-
LMiA, nocTynuBKX U3 oTaena cenekumn OIBHY BHUMKX um.
A.T. Jlopxa B KonuuecTse 732 kny6Hent: 2616 (Jflemn Knep x
lana) - 130 kny6Heit; 2462 (Ypaua x [ly6pasa) - 182; 2670
(BP808 x Curnan) - 150 kny6Hei; 2691 (Gnopuua x benna-
posa) - 66; 2770 (Bonat x Banentuna) - 150 n 2787 (Hasga
x BP808) - 54 kny6Ha. B TeueHue nepuopa BeretaLum Kap-
TOhens npu BU3yamnbHOW OLLEHKE Ha YCTOMUMBOCTb K MaKpo-
CMOpUO3Yy U PU3OKTOHMO3Y GONbHBIX PACcTEHUI He BbIIBNEHO.
Bbicokas ycToiumBocTb K thutodToposy (7-8 6annos) nepen
ynaneHveM 6oTBbl 0TMeueHa y nonynsauui 2649, 2770, 2691,
2787 - nopaxeHo o 25 % NUCTbEB U €OMHUYHbIE NATHA
Ha OTAEnbHbIX NUCTbAX. Y monynauuii 2616 n 2670 - 3 u 5
BannoB, T. e. HU3Kas W CPedHsas ycTonumBocTb. Mpu ybopke
KnyBHel NpoBOAMNACh OLEHKa KaX[oro BbIKOMAHHOIO rHe3-
[a no qopme W pasMepy KnyGHei, rnybuHe rnaskoe, Konu-
yecTBy KnybHeil B rHe3fie, ASMHE CTONIOHOB, OTCYTCTBHUIO
BonesHeid. Mo pesynbTataM oueHKM oTo6paHo 108 rubpuaos
wecTu nonynauuit ana nocapku B 2021 r. B MIMTOMHUK BTOPO-
ro rofa, cpegHui npoueHT ot6opa coctasun 12,4 % (tabn. 1).
HanGonbwuit npoueHT ot6opa - 20,7 % - y nonynauuu 2670
(BP808 x CurHan). OcHoBHas npuunHa BbIBPaKoBKKM rMbpu-
[LOB Mpy 0THOpE: Manoe KonMYecTBO KyGHew, ypoLnuBbie Um
MenKue Kiy6HU, AnnHHbIe CTOMOHbI (Bomble 20 cM).
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Tabnuual oyeHb BLICOKYH YCTOMUMBOCTb

PesynbTatbl 0T60pa opHOKNY6HEBbIX TMBPUA0E B TUTOMHUKE NEpBOro Knyb6HeBoro NoKoneHus %2[11321[])1 K tmTohTopo3y - 9 6annos (0T-
Selection results of single-tuber hybrids in the breeding nursery e CyTCTBME nOpaenus), OCTaHE_

of the first tuberous generation (2020) Hble rMbpuabl BbICOKYH YCTOM-

unBocTb - 7-8 Gannos. [llepep

0 CeneK—v KonuuectBo | OTobpaHo CpenHee CpenHsis % or- yoaneHueMm 60TBbl NpU OLEHKE

o | | oo ey A | oot | M | G | s ycroimsocts K GuTopro-
1| 2616 | nemmKnepx rana 130 17 12 %9 | 131 | Po3Y y mbpuos 2670/1, 2770/1,

2 2649 VYpaua x [ly6pasa 182 21 n 100,7 6,0 2770/2' 2770/&' 2770/5' 2770/6'
3| 2670 BP808 x Curwan 150 3 1 565 | 207 | 2770/7. 2616/2, 2616]7 otmeve-
4 | 2691 | ®nopuue x Bennaposa 66 4 8 587 | 61 | Ha BblCOKas ycronuusocTb - 7
5 | 2770 | Bonar x Banentuna 150 2 9 724 | wg | 02708 (nopaxero o 25 % no-
6 | 2787 Hasgia x BP808 54 8 10 01 | 18 | BEPXHOCTM nucTbes). Y r6puaos
Beero 732 108 a i 124 2616/6, 2616/3, 2649/2, 2616/5

B nnuToMHuKe rubpuaoB BTOPOro rofavucnblTbiBanu rubpu-
bl wecTu nonynauuii (71 know). MowHocTb paseuTUa pacTe-
HWI no 60TBe B ha3y LBeTeHus y rubpunos Gbina xopowas - 7
6annos (BbicoTa KycToB - 60-70 cM); TUN KYCTOB - NPAMOCTO-
Auuil U monypasBanucTbid - 9 M 5 Gannoe cOOTBETCTBEHHO.
BusyanbHas oueHKa YCTOWUMBOCTM TMBPULOB K BUPYCHbIM
BonesHsM, MaKpocrnop1osy W PU3OKTOHWO3Y MoKasana BbiCO-
KYH0 YCTOUMBOCTb. B nepBbIii CPOK OLLEHKM Ha YCTOWUMBOCTb
K dmuTodpTopo3y y rubpupos 2616, 2649, 2787 oTMeueHa 04eHb
BbICOKas YCTOWUMBOCTb (9 Gannos), y ocTanbHbIX - BbICOKas
ycToitumsocTb (7 Gannos). Mepen, ynaneHueM 6oTebl rMGpu-
Obl 2616, 2770 nokasanu cpepHio ycToiumMBoCTb — 5 Gan-
N0B, OCTarnbHble - HU3Kyo (3 Gan-
na). B pesynbTaTe HabniopeHuii

2616/8 - cpefHas yCTONUMBOCTL
5 6annos (nopaxeHo ot 25 go 50 % NoBepXHOCTU NIUCTLEB).
Huskaa yctoiumBocTb K tutodtoposy (3 Ganna) oTMeueHa
y rubpunos 2616/4, 2616/6, 2616/9, 2649/1 (nopaxeHo Gonee
50 % NoBepXHOCTH NIUCTHEB).

B pesynbTaTe npopenaHHoit paboTbl oTo6paHo 26 Tu-
Bp1aHbIX 06Pa3L,0B WecTy nonynauuit ana nocagku B 2023 r.
B MUTOMHUK OCHOBHOIO MUCMbITaHWA nepBsoro roga (taén. 3).
CpefHuit npoueHT oT6opa B NMTOMHUKe cocTasun 84,1 %.

B pesynbTaTe cenekuuoHHoro otbopa no Moptonoru-
UECKMM MPU3HAKaM W yueTy NopaXeHHOCTU GonesHamu ang
NocagKu B MATOMHUKE OCHOBHOIO WCMbITaHUA NepBoro roga
0CTanoch WecTb ruBpuaHbIX 06pasLoB ABYX nonynsumit: 2616

Tabnuua 2

PesynbTaTbl yueTa ypoxas 1 oT6opa Kny6Hein KapTodens B nUTOMHUKe rubpupos eToporo roga (2021)

u yyeTtoB oTobpaHo 40 rubpupos Table 2
pona nocagku B 2022 r. B MUTOM- Results of yield recording and potato tuber s_ampling in the breeding nursery
HWUKe npeaBapuTeNibHOro Mcbl- of second-year hybrids (2021)
TaHua. CpefHuit NpoLeHT oTGopa
Pet Poi pu Cenek- OTto6paHo Cpenree Cpenriss CpepHsis
B MUTOMHMKe cocTaBun 555 % g . P Konuectso | macca | Pom %
(Taﬁj’l 2) I'I/I'I LLUOHHbIU I'Ipoucxo»(p,enme ceMeun ru- KnyﬁHeﬁ B KﬂyﬁHEﬁ Macca 0T60pa
L2). y HoMep 6pupaos, Wr. rHeaae, . | ¢ KycTa, © Kny6Hs,r
B pesynbtate HabnwogeHuu
W yueToB B MONEBbIX YCHOBUSX 1 2616 Jlepm Knep x lana 10 n 764 70,4 T
W B NEpUOR XpaHeHns KapTode- 2 2649 Vpaua x [ly6pasa 10 n 812,2 71,5 52,6
N9 ANS nocamKu B MUTOMHUKE 3 2670 BP 808 x CurHan 8 12 963,1 79,4 44,4
NPeaBapUTENbHOr0  MCTIbITAHMS 4 2691 ®nopuua x bennaposa 3 15 954,0 63,0 100
ocTanoch 33 rMﬁpVIJJ,HbIX oﬁpasua 5 27170 Bonat x BaneHtuHa 5 14 1015,8 70,3 28,7
wectv nonynqu,mﬁ. CxeMa nocafi- 6 2787 Haspa x BP 808 4 15 806,1 55,1 100
ki - 70 x 35 cM. MowHocTb pas- L ECer 40 - - - 555
BUTWA pacTeHuii no GoTee B thasy Tabnuua 3
LBeTeHua y rubpunos xopowas - PesynbTtatbl oT6opa rubpunoe B NUTOMHUKe NpeABapuTeNbHOro ucnbiTanus (2022)
7 6annos (BbicoTa KycToB - 60-75 Table 3
CM); TN KYCTOB - NpAMOCTOSYNM Selection results of hybrids in the preliminary trial nursery (2022)
W nonypaseanuctbiii (9 u 5 6an-
Cenek- OT06DaH0 CpenHee CpenHsis CpenHss
N0B COOTBETCTBEHHO). e | umok- P KonuuecTBo |  macca pea %
Mown BU3ValbHOU H- n/n HbI Mpoucxoxnenve ruBpuAos, KnybHen knyGreiis | M3%@ | or6opa
p sya 0 oue wr. Y Y Kny6Hs, P
Ke rMbpugoB Mo yCTOAYMBOCTM Howep BTHEaNe, UT. | THeame,r
K BMPYCHbIM GonesHsau, PU3OK- 1 2649 Vpaua x ly6pasa 5 12 m 64,2 N4
TOHWO3y M MaKpOCTIOpMO3y Ha 2 2616 Jlepm Knep x lana 9 13 1270,5 97,7 75,0
nocagKax B0MbHbIX paCTEHMVI 3 2691 O®nopuua x bennaposa 3 14 9441 67,4 75,0
He BbigBNEHo. B nepBblﬁ Cpok 4 21787 Haspa x BP 808 3 14 790,6 56,5 100
OLLEHKN Ha yCTOi/'ILIVIBOCTb K ty- 5 2770 Bonart x BaneHtuHa 5 12 1007,2 83,9 83,3
To(hTOpO3Y rMﬁpMp,bl nonynquwﬁ 6 2670 BP 808 x Curnan 1 n 809,8 73,6 100
2691, 2770, 2616, 2649 nokasanu 2% L Pz | 89 | &M
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(Neu Knep x bennaposa) n 2649 (Ypaua x [ly6pasa). Nepuog
«nocapka-ybopka» coctaBun 92 pHs. CtaptoBoe pasBuTue
pacTeHuit B MUTOMHUKe oLeHeHo B 7 6annos - xopouee. Mpu
BM3YyalbHOI OLLeHKe rMBPU0B MO YCTOMUMBOCTU K BUPYCHBIM
B0ne3HaM, pU3OKTOHMO3Y, MAKpOCNopKo3y BoMbHbIX PacTeHHN
He BblFBNeHO. B nepBbIi CPOK OLLEHKM Ha YCTOMUMBOCTb K (hu-
TodiTOpo3y rnbpuabl 2616/6, 2616/7, 2616/3 n 2649/2 nokasanu
0YeHb BbICOKYH YCTOMUMBOCTb K uTodTOpo3y - 9 Gannos,
rubpuabl 2616/9 u 2618/8 - Bbicokyto - 8 6annos. MNepen yaa-
neHneM 6oTBbI 0TMEUeHa CPeHas YCTOMUMBOCTb K (IUTO(TO-
poay (5 6annos) y rubpuna 2649/2, y rubpunos 2616/7, 2616/9,
2616/3 - HN3Kas W 0UYEHb HU3Kas YCTOWUMBOCTb Y rMBPUOOB
2616/6, 2618/8 - 1 6ann.

B nepeylo LMHaMMUECKYKO KOMKY B rpynne «paHHWe» o
06uiei M TOBAPHOW YPOXXaUHOCTM Bbloenunca rubpun, 2616/6
(Tabn. 4). B rpynne «cpeaHepaHHu1e» ypoXXalHOCTb OLeHWUBa-
eMbiX r’MBpUL0B NonyyeHa MeHblue, YeM y copTa CTaHAapTa
Enusasera.

B ocHoBHYI0 y6OpKy B rpynne «paHHWe» BbIGenuCcs rm-
6pun 2616/6 (oo 1), npesblWwawWMiA COpT CTaHAapT Xon-
MOrOpPCKWI no 06uieit ypoxanHocTu Ha 3,5 T/ra, ToBapHoW -
Ha 2,2 T/ra. B rpynne «cpenHepaHHue» Bbigenuncs ruépua,
2616/3 (thoTo 2) c obuieit ypoxanHocTbio 43,9 T/ra u ToBap-
HOW - 41,8 T/ra, uto Ha 3,4 1 2,5 COOTBETCTBEHHO BbIlLE, YEM
y copTa cTaHgapTa Enusasera.

MapannenbHo ¢ OLEHKOW YPOXaiiHOCTU W YCTONUMBOCTH
K BonesHam Bbina npoBefeHa OLEHKa COfepXaHus Kpaxma-
fla ¥ CyXoro BellecTBa Yepes Mecal, nocne y6opKku Kny6Hei.
B kny6Hax KapTothens B rpynne «paHHue» y rubpuaa 26149/2
cofepxaHue kpaxmana coctaeuno 20,6 %, cyxoro BewecTsa -
26,3 %, uto Ha 10,6 % Bblwwe, yeM y copTa cTaHAapTa XonMorop-
CKUiA. B rpynne «cpepgHepaHHue» No COAepXaH1I0 Kpaxmana
M CyXOro BelecTBa Bbigenuncs copT cTaHpapT Enusaeera,

Moka3saTenu ypoxaitHocT rubpupos B nepeyio AUHAMUYECKYIO KOMKY
1 OCHOBHYI0 Y60PKY B NUTOMHMKE OCHOBHOTO ucnbiTaHus (2023)

Yield indexes of hybrids for the first dynamic digging and the main harvest

in the main-trial nursery (2023)

a 6

®orto 1. Kny6Hu kapTodens rubpupa 2616/6: a - BHewHuit BUL; 6 - B paspese.
Photo 1. Potato tubers of hybrid 2616/6: a - appearance; 6 - in section.

a 6
®orto 2. Kny6Hu kapTodhens rubpupa 2616/3: a - BHewHwit Bug; 6 - B paspese.
Photo 2. Potato tubers of hybrid 2616/3: a - appearance; 6 - in section.

Tabmvua 4y usyuyaembix rMbpupoB MX copepxaHue
6bino Ha 2,2-3,2 % MeHble. B pesynbraTte
UccnenoBaHUiA MO KOMMIEKCY X03AMCTBEH-
HO LEHHbIX MpWU3HaKoB 0TO6BpaHO BCero
Tpu rubpuoa ofHol nonynauuu 2626 ona

Table 4

nocagku B 2024 r. B TUTOMHUKE OCHOBHOIO

MpuMeyanue. * Yucnutensb - K oblieit ypoxaitHoCTH; 3HaMeHaTenb - K TOBapHO.

Note. * Numerator means addition to the total yield value; denominator - addition to the commercial

yield value.

VpoxaliHocTb B NepByto AuHaMuue- o
xylo Koniy (4epea &0 awen), T/ra VpoxaltHocTb B ocHoBHyto yBopky, T/ra | MCMbITAHUA BTOPOro rofa.
Coproo6pasubl " "
06was | ToapHas MpuGaska O6was | ToBapHas MpuBaska
t P K CTaHpapTy I P K CTaHpapTy BblBOﬂbI
PaHHue copToo6pasubl
- C uenbl co3paHMs NepcrneKTUBHOMO
Xonmoropckuit (St) | 25,2 22,3 - 42,2 42,0 -
CeJieKUMOHHOro  Matepuana KapTO(I]EI'IFI
2616/6 30,2 26,9 +5,0/+4,6 45,7 44,2 +3,5/+2,2
npoBefeHa KOMMJIEKCHaa OLeHKa FMﬁpM—
2616/7 21,6 14,5 -3,6/-1,8 25,9 -16,3/-21,5
[,0B Pa3/INYHOro NPOMCX0XXAEeHNUA B MUTOM-
2616/9 24,9 23,4 -0,3/+1,1 38,4 -3,8/-20,8
HUKaX CeJIeKLMOHHOro npouecca HauynMHasa
2649/2 213 14,4 -3,9/-19 25,3 -46,9/-311
C MUTOMHUKaA OD,HOKJ'lyﬁHEBOK. BbID,EJ'IMB—
HCPos 4,3 38 30
lwimecq ceneKLMoHHbie HOMepa BOBJIEKAKT-
CpenHepaHHWe copToobpasypl v v
CA B f,allbHEULWNKN CeNIEKLMOHHbIM npoLecc
Enusasera (St) 32,8 29,6 - 39,5 39,3 -
n ﬁyp,yT MCnonb30BaHbl ANngd Co3gaHNg HO-
2616/8 27,4 21,2 -5,4/-8,4 35,7 318 -3,8/-15
BbIX COPTOB KapTO(I]EI'Iﬂ C PaHHUM U cpen-
2616/3 303 24,3 -2,5/-53 429 48 +3,4/+2,5 "
HEPaHHUM CpPOKaMu Co3peBaHu4, BbICOKOU
CpepHee 30,2 25,0 -2,6/4,6 394 37,6 -0,1/-17 o
MPOAYKTUBHOCTbH U YCTONUYMBOCTbHO K OC-
HCPos 2,3 3,6 2,2 19

HOBHbIM 3aboneBaHusaM ans BblpalluBaHUA
B YCNOBUAX CEBEPHbIX pErnoHoB Poccuu.
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B ropbl npoBefeHns uccnefoBaHWA Ha MOCafKax Kap-
TOhens nopaxeHus pacTeHWi BUPYCHbIMM GonesHaMu, pu-
30KTOHMO30M M MaKpOCMOpMO30M He 0TMeyeHo. BusyanbHas
OLeHKa rMBpULOB MO YCTOMUMBOCTM K PUTO(TOPO3Y NOKa3bl-
Bana BbICOKYH YCTOWUMBOCTb B NepBblii CPOK HabnopeHui
W CHWXeHWe YCTOMUMBOCTM Mepef yaaneHueM 6OTBbI, UeMy
cnocobcTBOBaNM NOrofHble YCroBuS - yYMepeHHas Temne-
paTypa Bo3fgyxa W LOXAnuBas morofa B asrycte. B uenom
TeppuTopus ApxaHrenbCKon 061acT UMEeT HU3KUN UHGEK-
LMOHHBIA (hOH, HO Jaxe NpU HWU3KOW NaTOreHHOW Harpyske
peKoMeHayeTcs MPOBOAUTL XMMUUECKYH 06paboTKy nocanok
KapTodens.
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BnuaHue 3awuTHO-CTUMYNUPYHOLWLUX
KOMMEeKCOB Ha MopdoMeTpUUecKue
NOKasaTeNu JINMHA Y3KOIUCTHOrO
B ycnoBuax Bonorogckoit obnactu

B 2023 ropy

M. A. Po3oBa, K. A. YcoBa

Bonoropckas rocyfapcteeHHasl MONOUHOX039MCTBEHHAA aKafeMus
umenn H. B. BepelaruHa,
Bonoropckasg obnactb, c. MonoyHoe

rozovamariy@gmail.com

AHHoTauug

ABTOpbI paccMaTpMBaT BAMSHUE 3aLLUTHO-CTUMYNUPYIOLLUX
KOMMNIEKCOB Ha YPOXaifHOCTb BEreTaTUBHOI Macchl U CeMeH-
HYI0 MPORYKTUBHOCTb JIIONMHA Y3KONUCTHOTO copTa JlapHblil.
B akcnepumeHTax oueHuBanu pesynbTatbl 06paboTku Bere-
TUpYIOLWMX pacTeHuil pacTBopamu Guoperynsatopoe ®nopa-
BuT®-3P 1 3kothyc pasnuuHbix KoHueHTpauuin. Hanbonbwas
npu6aBka ypoxas Hap3eMHOW Macchbl, B TOM uucne crebneif
u nuctbee (18,93 r B BO3AYWHO-CYXOM COCTOSIHUM B CPefHEM
Ha ofiHO pacTeHue - ceblwe 40,2 T/ra), 6bina gocTurHyTa npu
ucnonb3oBaHWK npenapara Jkodyc B KoHueHTpauuu 0,5 %,
uTO Ha 26 % NpeBbIWAET KOHTPONbHLII NoKasaTenb. Wccnepo-
BaHWe TaKXe BbISIBUNIO, YTO NpUMeHeHne npenapata JKothyc
obecneunsano 6onee BbICOKYH CEMEHHYI MPORYKTUBHOCTD,
npu6aBka K KoHTponio coctasuna 33-45 %. Mpenapar ®no-
paBuT®-3P HeopHO3HAUHO MOBAMAN Ha PacTeHWs NIONMHA
Y3KONUCTHOro B ycnoeuax Bonoropckoit obnactu B 2023 r.,
npuMeHeHne no BereTauuu B KoHueHTpauuu 0,01 % npuseno
K CHIKEHUIO YPOXKaiHOCTH 3eneHoii Maccel Ha 34 % no cpae-
HEHUI0 C KOHTpONbHbIM BapuaHToM. KoMnneKcHblif aHanu3
nokasan, yto 6uoperynstop 3kodhyc nposiBnsier Haubonb-
wyl 3thdeKTMBHOCTb B MOBBILEHWN KaK Haf3eMHOM Mac-
Cbl, TaK M CEMEHHOIi NMPOAYKLUN NIONNHA Y3KOMUCTHOTO, UTO
noATBepXKAAET ero L,enecoobpasHoCcTb S MUCMONb30BaHUS
B arpOHOMMYECKOiA MPaKTUKe.

KnioueBblie cnoBa:

TIONMH Y3KOMMUCTHBIW, COPT J1agHbIiA, 3alUTHO-CTUMYNMpYIOLLME
koMnnekcl, ®nopasut®-3P, 3kodhyc, perynatopbl pocta pacte-
HWI, YPOXatHOCTb, NPOJYKTUBHOCTD

[lns XVBOTHOBOLUECKUX XO3AICTB BaXKHO Hanuuue Kop-
MOB BbICOKOTO KauecTBa, cHanaHCUPOBaHHbIX MO OCHOBHbIM
MUTaTeNbHbIM BELECTBAM, TMOMHOCTbIO YIOBNETBOPSIOUMX
noTpeGHOCTM XMBOTHBIX B 3HEPrUM, MpOTEWHE, YrneBopax,
XMPax W Lpyrux opraHMYeckux BellecTsax, obecrneunBaro-
WMX XOpollee 3[0POBbE CENbCKOXO3SANCTBEHHBIX XMBOTHBIX
[1, c. 6]. Takum Tpe6oBaHUaM OTBEUAET MIOMUH Y3KOMUCTHBIN
(Lupinus angustifolius L.), N3BECTHbIN KaK KOpMOBas KynbTy-

Influence of the protective-
stimulating complexes on the
morphometric indicators of narrow-
leaved lupine in the conditions of the
Vologda Region in 2023

M. A. Rozova, K. A. Usova

Vologda State Dairy Farming Academy named after N. V.
Vereshchagin,
Vologda Region, Molochnoe village

rozovamariy@gmail.com

Abstract

The article examines the influence of the protective-stim-
ulating complexes on vegetative biomass yield and seed
productivity of narrow-leaved lupine, the Ladny variety. We
experimentally evaluated the results of treating the vegetat-
ing plants with solutions of the bioregulators Floravit®-3P
and Ekofus at various concentrations. The highest increase in
the aboveground biomass yield, including stems and leaves
(18.93 g averagely per one plant in air-dry state - over 40.2
t/ha), was achieved using Ekofus at a concentration of 0.5 %,
which is by 26 % higher than the control value. Application
of Ekofus also increased the seed productivity by 33-45 %
compared to the control. The biostimulant Floravit®-3P had
an ambiguous effect on narrow-leaved lupine plants in the
Vologda Region in 2023. Its application in a 0.01 % concentra-
tion during the vegetation period produced a 34 % decrease
in green mass yield compared to the control. By the com-
prehensive analysis results, the bioregulator Ekofus is highly
efficient in increasing both aboveground biomass and seed
production of narrow-leaved lupine, confirming its suitability
for use in agronomic practices.

Keywords:

narrow-leaved lupine, Ladny variety, protective-stimulating
complexes, Floravit®-3P, Ekofus, plant growth regulators,
crop yields, productivity

pa, obnaparowas BbICOKMM pecypcocbeperatwmm M cpepo-
06pasytow M NoTeHLManoM.

Wcnonb3oBaHWK NOMMHA  Y3KONWUCTHOMO CcnocobCeTByeT
Mony4YeHUe LieHHbIX BbICOKOGENKOBbIX KOPMOB C BoraTbiM Ha-
6OpOM He3aMeHUMbIX aMUHOKMCIOT, B UCNIO KOTOPbIX BXOOAT
TaKue aMMHOKUCNOTbI, KaK JIM3MH, METUOHMH, LIUCTUH, TPUNTO-
thaH. Cyxasa Macca nionuHa y3KoNUCTHOTO COLEMKUT A0 26 %
CbIpOro MpoTenHa, Xupa cogepxutca 0o 53 %, B ceMeHax -
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00 20 %. Y kopMOBbIX COPTOB JIIOMMHA Y3KONMCTHOIO COpep-
XaHue ankanoupos BapbupyeT ot 0,0002 go 0,12 % B cyxoil
Macce TpaBbl, NO3TOMY BereTaTUBHas Macca JIoN1Ha He UMeeT
rOPbKOro MPUBKYCA M MOXET CKapMIMBaTbCA CeNbCKOX035i-
CTBEHHbIM XMBOTHbIM [2, C. 22]. B cBEXeM BUaE UCMONb3YIoT
3eMIeHYH Maccy NHNWUHA Y3KOMUCTHOrO, @ TaKXXe CEHO, CONo-
MY W UCKYCCTBEHHO BbICYIWIEHHbIE KOpMa, [06aBnsaT K apy-
TMM KyNnbTypaM Mpy NPUroTOBAEHUW CM0CA U CeHaXa. 3epHo
NONMHA UCMONb3yeTcs B pa3MonoToM Buae ons GanaHcupo-
BaHWa KopMmocMmeceit [3, c. 86].

BaxkHasi 0cO6EHHOCTb NOMMHA Y3KONUCTHOMO - Cnocob-
HOCTb K CUMBMOTHUUECKON a3oTduKcauuu. JIlonuH ycBausaet
aTMoC(epHbliA a30T C MOMOLWbI0 KNyBeHbKoBbIX GaKTepuid
W NUTaTENbHbIE BEleCcTBa U3 TPYAHOAOCTYMHbIX COeAUHEHNN
MOYBbl, TEM CaMbIM NIONUH Y3KONMUCTHbIA ABNSETCA XOPOLNUM
NpPenWwecTBEHHUKOM [N19 CENbCKOX03AMCTBEHHBIX KYNbTyp,
a TaKXe MO3BONSET CHWXaTb [0NK0 MUHEpPanbHOro asota
B CEB00DOPOTAX, UTO UMeeT BaXKHYH IKONOrMUECKYH (YHK-
umio [4, c. 135].

TioNMH  Y3KONMUCTHBIA  CPaBHUTENbHO HeTpeBoBaTeneH
K ycnoeuam npouspactaHus. Moatomy Bonoropckas o6nactb
C ee NMOYBEHHO-KIIMMATUUECKUMM 0COBEHHOCTAMM Braronpu-
ATHa NS BO3AENbIBaHMS KynbTypbl [5, C. 94].

[Ins  coBeplweHCTBOBaHMA  METOOOB  BO3[EMNbiBaHUS
KynbTypbl B MPOWU3BOLCTBEHHbIX YCNOBUSAX Lenecoobpas-
HO OCYIWeCTBNATb Nepexod K GMONOrMUEcKoit TeXHOMoruw
BO30EMNbIBaHAS - MCMONb30BaHUI0  3aLLMTHO-CTUMYNUPYIO-
wux komnnekcoB (nanee - 3LLK), npencraensiowmx cobon
6uonoruyeckue npenapatbl U perynsropbl pocra [6, c. 285].
Ncnonb3oBaHWe perynatopoB pocTa pacTeHuit eXerofHo yse-
nMuMBaeTcs, Tak Kak npumeHenue LUK BMecTe c coBpeMeH-
HbIMM arpoTeXHUYECKUMM NPUEMaMW MOMOraeT YMeHbLUTb
3HeprosaTtparbl B NpoLecce NpoM3BOLCTBA W [OCTUUb BbICO-
KMX 0Xupaembix peaynbTatos [7, c. 185].

3a cueT Mcnonb3oBaHMa BMONOTMUECKUX PErynaTopoB
pOCTa B ManblX KOHLEHTPaLMaX Kak AN npennocesHoi o6-
paboTKM CeMsH, TaK U BO BpeMa Beretaluu pacTeHui npouc-
XO[MT YCKOpPEHHbIA pocT, 6onee paHHee NosiBeHWe BCXOMOB,
ycunuearoTcs KopHeo6pasoBaHue U fanbHeWwmii pocT pacTe-
HWW, NOBbIWAGTCS YCTOMUMBOCTb K HEBNAronpuaTHbIM YCnoBu-
IM NPOM3PACTaHNs, CHUXKAETCH PUCK BO3HUKHOBEHWA Gones-
HeW, yBenMuMBaeTCa NPOLOMKUTENBHOCTb U MHTEHCUBHOCTb
LLBETEHMS,, UTO CNOCOBCTBYET MOBLIWEHUIO MPOLYKTUBHOCTH
M YPOXaHOCTU KyNbTyp, a TaKxke oBecrneunBaeT nonyyeHue
3KOMOrMUYecKu BesonacHoli pacTeHUeBOLUECKON MPOAYKLMM
[8, c. 206].

Lenb paHHoi paboTbl - W3yuMTb BIWUAHWE ABYX 3aliUT-
HO-CTUMYTIMPYIOLWMX KOMMNEKCOB B PasfMUHOM KOHLEHTpa-
LMW Ha 3MeMeHTbl MPOLYKTUBHOCTM NHOMUHA Y3KONMUCTHOIO
copta JlagHblit. UccnepoBanue BospeicTeus GuonpenapaToB
Ha MOpPhOMETPUUECKME NOKA3aTeNN U CEMEHHYI NPOLYKTUB-
HOCTb NIONMHA Y3KONMCTHOIO NPefACcTaBnsaeT co6oi 3HauUUMyIo
06nacTb A9 HaYUHbIX U3bICKAHWUI M NPaKTUUECKOro npuMe-
HEHWS B arpOHOMMM B NOMCKE 3ththeKTUBHbIX METOL0B YNpaB-
NIEHUS POCTOM M Pa3BUTUEM PACTEHMS.

C 2023 r. Ha yuebHo-onbiTHOM none OIBOY BO «Bono-
ronckas [MXA» BefeTcsa aKCNepuMeHT No U3yUeH o Bo3fei-
CTBMS PErynsaTopoB pocTa Ha NPORYKTUBHOCTb ONMHA Y3KO-

®oro 1. JlionuH y3KonucTHbIN copTa JlagHbii Ha yue6Ho-onbITHOM nosne Bono-
ronckont TMXA B 2023 roay.

Photo 1. Narrow-leaved lupine of the Ladny variety at the educational-
experimental field of the Vologda State Dairy Farming Academy in 2023.

nucTHoro copta JlagHbii. Ha toto 1 npencraBneH BHewWwHMi
BWLL OMbITHbIX BEeNSHOK.

06bekT wWccnepoBaHus - COPT JIIOMKMHA  Y3KONMCTHOMO
NapHbiit. BoiBepeH B MOCKOBCKOW CeNbCKOX03AMCTBEHHOI
akagemun umenn K. A. Tumupsasesa u OepepanbHoM uccne-
L0BaTenbCcKoM LeHTpe «HeMunHoBKa». BkntoueH B focpeectp
no Cesepo-3anagHomy peruoHy [9, c. 233]. Mpeacrasnqer co-
6o/t ofHONETHee paHHecnenoe CaMoonbINALLEecs PacTeHue,
UMetoLee AeTePMUHAHTHbIN, TeMHO-3eMeHbli cTeGenb BbiCo-
701 10 50 cM. COpT MHTEHCMBHOMG TMMA C BbICOKMM FeHeTU-
UECKMM MOTEHLMANOM CEMEHHOW NPOLYKTUBHOCTH, Pa3HOBUA-
HocTb anb6o3upuHryc. KopHeBasi cucTeMa MOLLHO pas3BuTa,
obnapaet cnocobHOCTbIO ycBauBaTb ManofocTynHble thoc-
thaTbl U Bpyrue MUHepanbHble coefuHeHus. CemeHa Menkue,
OKpyrfble, KpeMoBo-6Genble, pyBunk cBeTnbiit. Macca 1 Thic.
cemsH - 111-132 r. CpepHas ypoxaitHocTb cemsH - 31,3 u/ra,
3eneHon macchl - 377 u/ra. CopepxaHue npoTenHa B ceme-
Hax - 33,5-35 %, ankanougos - 0,001-0,015 %. BeretauuoH-
HbIi nepuop, - 70-90 aHei [10, c. 107]. Ha choTo 2 npencraene-
Hbl CEMeHa JKOMMHA Y3KONMUCTHOro copTa JIagHbIN U BHEWHWH
BWL, BbIPaLLEHHOr0 pacTeHus.

Photo 2. Seeds and a plant of narrow-leaved lupine of the Ladny variety.

NaBectna Komu HayuHoro LeHTpa Ypanbckoro otaenenns Poccuiickoit akagemun Hayk N2 7 (73), 2024

Cepusi «CenbCKoxo3aicTBEHHbIE HayK1»
www.izvestia.komisc.ru

m



12

Matepuanbl u MeTofbl

MoneBoit MENKOAENAHOUHbIA OMbIT B UETbIPeXKpPaTHOM
noBTOPHOCTM 6bin 3anoxeH B 2023 r. Ha TeppuTOpUMn yueb-
HO-OMbITHOro nong Bonorogckoit TMXA um. H. B. Bepewaru-
Ha Ha [epHOBO-N0A30AMCTON nouBe. MaxoTHbIA CNoi NoyBbl
OMbITHOIO YYacTKa MMeeT CpefHee cofepxaHue rymyca, cna-
BoKMCNyo peakuMIo Cpefbl, NOBbIWEHHYH CTeNeHb HACbILLEH-
HOCTM OCHOBaHWAMM, COfepXaHue nopsuxkHbix topm PO,
n K,0 - cpefiHee v oueHb BbiCOKoe [N, c. 41]. CemeHa Bbice-
Banu pALOBbIM CNOCOBOM Ha fensHKax nnowaabko 1 M2 HopMa
BbiceBa - 120 ceMan/M2.

CxeMa onbiTa npeacraBnger co6oid CeMb BapWaHTOB:
1) KoHTponb, OMpPbICKMBaHME PACTEHMI OCYLWECTBAANOCh
06bluon Bopoi; 2) ®nopasut®-3P B KoHueHTpauuu 0,1 %;
3) ®nopasut®-3P - 0,01 %; 4) ®nopasut®-3P - 0,001 %; 5)
3kodpyc - 0,5 %; 6) Ikodpyc - 1%; 7) IKodyC B KOHLEHTPALUM
0,1 %. Hopma pacxopa Ha ogHy pensHky coctaensna 50 mn
pabouyero pacTBopa.

Mpenapat ®nopasut®-3P (npoussogutens 000 «Ten-
na-®apma», r. Mockea) npencraBnser co6on KoMnaexc
BUONOrMUECKM aKTUBHbIX BeLLECTB, MPOMYLEHTOM KOTOPbIX
asngetcs rpub Fusarium Sambusinum Fuckel. B cocraBe
npenapata cogepxarcs opraHuueckue kucnotbl (0,1-0,2 %),
HesaMeHWUMble aMUMHOKMCNoTbl, nonucaxapuapl (0,04-0,05 %),
6eHsoat Hatpua (0,1 %), NHO3UTOMbHbIE, NELUTUHOBbIE U Ce-
pUHOBbIE (hOCHONUNUAbI U AHTUOKCUAAHTDI, B TOM UnCne Ko-
tepmeHT Q10; KapoTMHOMABI, 3CCEHLManbHble MONUEeHOBble
KWCNOTbI, MAaKpo- U MUKPO3NEMEHTbI, BUTaMUHbI Fpynnbl A, B,
F, I [12, c. 26-28]. MpumeHeHue Bruoperynstopa nokasasno Bbi-
COKYI0 3ththeKTMBHOCTb MPU ero UCNoNb30BaHMM, NOBbIWEHNE
YPOXXaNHOCTM B 3aBUCUMOCTY OT BbIPalLMBAEMbIX KYbTYp CO-
crasuno 10-40 % [13, c. 33].

Buonpenapat 3kodyc - opraHoMUHepanbHoe ynobpexue
Ha ocHoBe Bypbix Mopckux Bogopocnei (Fucus vesiculosus),
KOTOpoe cofepxuT asoT - 1,8 %, B TOM u1cne B aMUaHON dop-

e (NH,), doccop (P,0,) - 1,0 %, kanmit (K,0) - 2,0 % u 6o-
nee 40 MUKpPO3NeMeHTOB, B ToM uucne, r/n: Fe - 1,8; Mg - 0,5;
Mn -12; Cu-03;B-04 Zn - 0,3; Ca - 0,25; Mo - 0,2; Co -
0,1, a Takxe Se, |, Si. B ero cocrtaB BXxoasT MUKPO3NEMEHTbI
B JIErKOOCTYMHOM AJ1s pacTeHuid XenaTHon qopMe, a Takxe
aMmuHokucnotbl, nonucaxapuabl (1,0-1,5 %), nonuHeHachl-
LEHHbIE XXMPHbIe KUCMOTbI, MONU(EHONbI, MUTMEHT U3 TPYNMbl
KapoTMHOMAOB (YKOKCAHTWH, KOTOPbIA OMpefender TeMHbIH
LLBET XXWKOCTU U CIYXXUT aHTMOKCMAaHTOM [14, c. 34]. 3kodyc
CTUMynMpyeT obLie MeTaBonnueckue NPoLEcChl y pacTeHui,
noMoraeTt nyywe CMpaBnsTbCS C CTPECCOBbIMM haKTopamu
OKpyatolweit cpepbl. bruonornueckas adheKTMBHOCTL IKO-
thyca noKasaHa B MHOMOUUCIEHHbIX 3KCMEpUMEHTax 1 none-
BbIX UCMbITAHUAX Ha MHOTUX CENbCKOX03AMCTBEHHbBIX KyNbTY-
pax [15, c. 45].

ObpaboTky 6uoperynaTopaMu nNpoOBOAMAM [BYKPATHO,
OMpbICKMBaHWE PACTEHWI CBEXENpUroTOBNEHHbIMU PacTBO-
paMu npenapaToB OCYUWECTBASZIM COFNacHO CXeMe OnbiTa,
B KOHTPONbHOM BapuaHTe - Bogoi. Mepsas o6paboTka npo-
W3BOLMNach B TpeTben AeKaae UioHa B dasy 4-5 HacToawmx
NUCTbEB, BTOpPas - B NepBoi AeKafe uiong B thasy 6yToHu3a-
Lmm.

MorogHble ycnosus B 2023 r. 6binu pocTaTouHo bnaronpu-
ATHbI AN BO3OENbIBAHWUS NIONMUHA Y3KOMMCTHOTO, C MOMEHTA
nocesa [0 NONHOMO CO3PEBaHMUs CYMMa NONOXMUTENbHbIX TEM-
nepatyp coctasuna 2036 °C. lng onTumManbHoro pocTa v pas-
BUTUS NMIOMWUHA Y3KONUCTHOMO TpebyeTcs cyMMa NonoXuTenb-
HbIx Temneparyp 1700-2400 °C [16, c. 351).

V6opKy pacTeHWid OCyLecTBNANM BPYUHYIO MOAENdHoY-
Ho B thase nobypeHusa HUXHUX 6o6oB. Mepen, y6opKoil ¢ Ka-
XIOOW OenaHku otéupanu no 10 pacTeHuit ons npoBefeHus
CTPYKTYPHOTO aHanusa MopthoMeTpuUUeckux mnoKasatenei.
PacteHus BbicywWwMBanu npu KOMHaTHOM TeMnepaType, 3aTeM
onpenensinM Maccy YacTeil pacTeHuid B BO3LYWHO-CYXOM CO-
CTOSIHUM.

Pesynbtatbl U Ux 06cyxpaeHue

B 2023 r. Bnuanue 3K Ha ypoxalHOCTb BEreTaTWUBHOIA
Macchl TIOMUHA Y3KOMMCTHOMO copTa JlafHblii NOKasaHo Ha
puc. 1. B xoge onbiTa onpefensny 3aBUCUMOCTb YPOXaMHOCTH
BEreTaTUBHbIX OPraHOB PacTeHWI MIONMHA Y3KONUCTHOTO 0T
BMAA M KOHLLEHTPALLMM NPUMEHSIEMOr0 npenapara.
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PucyHok 1. Pacnpenenenue 61oMacchl MonuHa y3KOAUCTHOTO copTa JlagHbli
NP1 NPUMEHEHUM 3aLLMUTHO-CTUMYTIMPYHOLLUX KOMMIEKCOB B CPEAiHEM Ha OfLHO
pacTeHue (B BO3LYWHO-CYXOM COCTOSIHMM) B yCnoBUsIX Bonorogckoit o6nactu
B 2023 ropgy.

Figure 1. Biomass distribution of narrow-leaved lupine of the Ladny variety
at application of protective-stimulating complexes averagely per one plant
(in air-dry state) in the conditions of the Vologda Region in 2023.

O6paboTka BereTupyloWwmx pacTeHnit pacteopammn 3LUK
BAMsNa Ha (hopMMpoBaHMe HaL3eMHbIX U NOA3EMHbIX OPraHoB
NIONKUHA Y3KONUCTHOr0. Ha KOHTPONBHOM BapuaHTe CpepHsis
Macca KopHeW, cTe6neil U TMCTbEB COCTaBMA COOTBETCTBEH-
Ho 2,77; 9,08; 5,94 r Ha ofiHO pacTeHWe B BO3[YWHO-CYXOM
cocTosHMM. Hanbonbluas Macca KopHei Ha OfHO pacTeHue,
paBHas 3,91 r B BO3LYWHO-CYXOM COCTOSIHUM, MONTyYeHa Npu
npumeHeHumn 6uoperynatopa 3kodyc B KoHueHTpauuu 0,5 %,
uto Ha 41 % 6onbwe KoHTpons. Habniopaetca yrHetatowas
ponb npenapata ®nopasut®-3P B KoHueHTpauuu 0,01 %,
(hOpMUPOBaHWE KOPHE! M Haf3eMHOI YaCTU HUXe KOHTPOSb-
HOro BapuaHTa, CpepHaAs Macca KopHeil 6bina 2,53 r, uto
MeHbLUe Ha 9 % No cpaBHEHMIO C KOHTponeM. CHUXeHue Macchl
cre6nent coctasuno 17 % (7,52 r) 0THOCUTENbHO KOHTPONLHOMO
BapuaHTa. MakcuManbHble NoKasaTenu ypoxas, B YaCTHOCTH,
Maccbl cTebneit, nonyyeHbl npu 06paboTKe perynaTtopoM po-
cra 3kodyc B koHUeHTpauu n 0,51 0,1% r - ot 1,4-1,8 1, uto
Ha 29 % Bbiwe KoHTpong (9,08 r). Mpenapat ®nopasuT®-3P
B KoHueHTpauuu 0,1 % okasan HecylwecTBEHHOe BIUSIHUE Ha
Maccy cTe6nei, pasHuua c KoHTponeM cocTaeuna 5 % (9,62 r).
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MoBblweHne Macchl NUCTbEB Habnopanoch B YETBEPTOM Ba-
puaHTe C npuMeHeHueM perynatopa pocta ®Onopasut®-3P
B KoHLeHTpaumu 0,001 % 1 wecToM - ¢ 06paboTKoil Npenapa-
ToM 3Kodhyc B KoHLeHTpaumm 0,5 %. Macca nucTbeB ¢ 0pHOro
pacTeHus coctaeuna 6,69-7,13 r, ato Gonblue koHTpons (5,94 1)
Ha 13-20 %.

Moka3aTenu ceMeHHO! MPORYKTMBHOCTM NIOMMHA Y3KO-
nUcTHoro copTa JlagHbiil Npu oBpa6oTke BGuoperynaropamm
npuBeneHsl B Tabnuue.

HEKOTOPble NnoKa3saTenu ceMeHHou NMPOAYKTUBHOCTU NKONKUHA
Y3KONTUCTHOIO CopTa nanglﬁ npu npUMeHeHnn 3alUTHO-CTUMYNTUPYIOLLUX
KOMNJieKcoB B cpegHeM Ha 0fQHO pacTeHue (B BO3YyLWHO-CYXOM COCTO':'IHMM)

B ycnoeusx Bonoropckoil o6nactu B 2023 rogy

Some indicators of seed productivity of narrow-leaved lupine of the Ladny

Ha puc. 2 nokasaHo, kak 3LLK Bnusinu Ha BbicoTy cTebns
NIONKUHA Y3KONUCTHOro copta JlagHblid B 2023 . B ycnoBuax
Bonoropckoii o6nactu.

Ha BapuaHTe 6e3 06paboTKM npenapaTamu CpeLHss BbICO-
Ta pacTeHuit NINKUHA Y3KONUCTHOTO B ycnoBuax Bonoropckoii
obnactu B 2023 r. pocturna 41,0 cm. MpumeHsiemMble npenapa-
Tbl Pa3NUYHO BAMSNM Ha BbICOTY pacTeHuid monuHa. Haubo-
fee BbICOKUMM PACTeHMs NONWHA Bbinu Npy UCnonb3oBaHKUM
6uoperynaropos ®nopasut®-3P B 0,001%-Hoil KOHLEHTPaLUK
(45,1 cM) 1 IKodyc B 1%-Hol KoHLEeHTpauuu (44,9
CM), UTO BbllUE PacTeHU# KOHTPONbHOTO BapuaHTa
Ha 9-10 %. NMpenapat ®nopasuT®-3P B KoHLEH-
Tpauuu 0,01 % npuBen K HEKOTOPOMY yMeHblue-
HWIO BbICOTbI PACTEHWM NIOMMUHA Y3KONUCTHOMO No
CPaBHEHWIO C KOHTPOJIbHbIM BapUaHToOM.

variety at application of protective-stimulating complexes averagely per one

plant (in air-dry state) in the conditions of the Vologda Region in 2023

BoiBogb!
Ne | BapwanT onbiTa Macca 60608 | B ToM uncne Konuuectso | Konnuectso B Xome SKCTEpUMeHTa, NPOBEREHHOMD Ha
C CeMeHaMu, r | macca ceMaH, r | 60608, wr. CEMgH, WT. ’
1 | Konrpons 9.87 532 12¢4 YN yuebHo-onbITHOM mone  Bonoropckoit  TMXA
2 | Onopasw 01 % 14,96 6.90 1645 57416 B 2023 r., BbiABNeHa 3(eKTMBHOCTb Npenapara
3 | Onopasur 001% 13,01 592 Thth 49411 3Kodhyc B KoHueHTpauum 0,5 %. O6pabotka atnm
4 | dropasuT 0,001% 12.36 605 1342 5045 npenapaTtoM B Nepuog, Beretaumuu crnoco6eTaoBa-
5 | 3komyc 1% %21 726 6tk 60412 na nonyuexuto 18,93 r Hap3eMHol Macchl NONKHa
6 | 3xomyc 05 % 13,60 m 1722 6429 Y3KOMUCTHOrO B BO3AYLWHO-CYXOM COCTOSIHUM, UTO
7 | 3romyc 0.1% 13.21 710 16%6 58+18 Ha 29 % Bbllwe KOHTPONbHOrO BapuaHTa, B nepe-

Mpumenenne 3K cnocobcTBoBano yBenMueHul noka-
3aTeneil CeMeHHOW MPOLYKTUBHOCTM NIONMHA Y3KONUCTHOTO.
Hanbonblwee yeenuueHne Maccbl 60608 Habntopanoch npu
oBpaboTke pacteHuit npenapatoM ®nopaBut®-3P B KOHLEH-
Tpauum 0,1 %, pasHuLa C KOHTPONbHBIM BapMaHTOM cocTaBuna
51 %. HaumeHblas mMacca 60608 C pacTeHus coctaBuna npu
obpabotke ®nopasut®-3P B KoHueHTpauuax 0,01 u 0,001 %,
pasHuua c KoHTponem - 25-31 %. Mpenapat JKodyc Takxke
Aan npubaBKy K ypoxato NHon1Ha y3KONUCTHOr0 OTHOCUTENb-
HO KOHTPONbHOrO BapuaHTa, pasHocTb coctaBuna 33-44 %,
uYTO NO3BOMUNO NONYYUTL B CPEHEM C pacTeHns Ha 1,78-2,42 1
CEMSIH B BO3[YLWHO-CYXOM COCTOSIHMM BoMblue Mo CpaBHEHWUIO
c BapuaHToM 6e3 o6pabotku. MpumeHenmne 3K Bo Bcex uay-
YaBLUMXCS KOHL,EHTPaLMsX CnocobCTBOBaN0 YBENMUYEHUIO KO-
nuyecta 60608 1 CeMsiH B CpeLHEM Ha OFHO pacTeHue no
CPaBHEHMUH C KOHTPOJbHbIM BapUaHTOM.
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PucyHok 2. CpepHas BbicOTa pacTeHUiA NIONKUHA Y3KONUCTHOO copTa JlagHbli
NpY NPUMEHEHUM 3aLLUTHO-CTUMYTIMPYHOLLMX KOMMNEKCOB B ycnoBusx Bono-
rogckoi o6nactu B 2023 roay.
Figure 2. Average height of lupine narrow-leaved plants of the Ladny variety
under the application of protective-stimulating complexes in the conditions
of the Vologda Region in 2023.

pacuete Ha 1ra 3to coctaBut okono 40,2 T 3ene-
HOM Maccbl. B 310l e KoHLeHTpauuu npenapart 3Kodyc npu-
BeN K YBEIMYEHMIO MacChbl CEMSIH C OHOM0 pacTeHus Ha 45 %
MO CPaBHEHWIO C KOHTPOMbHbLIM BapuaHTOM. [0 nonyyeHHbIM
OAHHbIM MOXHO PEKOMEeH[O0BaTb MPUMEHeHWe [BYKPaTHO
06paboTKK B Nepuop, BereTaLMm pacTeHuit NIONUHA Y3KOUCT-
HOr0 ANS YBENMUEHUA YPOXKaMHOCTH 3eNeHON MacChl U MOBbI-
LIEeHWUS CEMEHHO NPOLYKTUBHOCT!.
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VpoXxailHoCTb, HaKonneHue 6enka
W KpaxMana B 3epHe ipOBOro SYMeHs
OT OCHOBHOM 06paboTKK NOYBbI

0. J1. CanTbikoBa, H. . bakaeBa

CaMapcKuit rocyfapCTBeHHbIN arpapHblid yHUBEPCUTET,
r. Kuuenb

saltykova_o_l@mail.ru

AHHoTauug

Cnoco6bl ocHoBHOI 06pa6oTKU NOUBLI ABNSIOTCS OAHUMU U3
BeAyluX 3BeHbeB CUCTEM 3eMNefenus, OT KOTOPbIX 3aBUCAT
thusanyeckue, arpoxummyeckue u buonornyeckne nokasarenu
MOYBEHHOrO MJOJOPOAUS W, KaK CnefcTBue, Onpepensior-
csl BENMUMHA ypoXKas U Ka4yecTBO ero npopykuuu. B cratbe
npepcraeneHbl TpexnethHue (2020-2021) pesynbTathl Ucche-
AOBaHUI N0 M3YYEHWI0 BNUSIHUS Pa3nuyHbIX cnocoboB oc-
HOBHOI 06paboTku nouBbl: ry6okas - Bcnawka Ha 20-22 cw,
MenKas - pbixneHue Ha 10-12 cM, «HyneBasi» - 6e3 oceHHei
MeXxaHW4ecKoil 06paboTKM MouBbl, Ha YPOXaiHOCTb SPOBOIO
fuMeHs copta bepKyT, HaTypHylo Maccy 3epHa, Maccy 1 Tbic.
3epeH, HakonneHue Kpaxmana U 6enka B 3epHe. [onesble
OMbITbl NPOBOAMAN Ha oMbiTHOM none Camapckoro rocypap-
CTBEHHOrO arpapHoro yHUBepcuTeTa B YCNOBUSIX necocTeny
CpenHero MMoBomkbs. YcTaHOBNEHO, YTO B CPefHEM 3a rofbl
UccnepoBaHMi Bcnalka cnoco6cTBoBana nonyyeHuio Bbico-
KOW YpO)XXaiHOCTM 3epHa APOBOro iYMeHs Ha ypoeHe 2,36 T/ra.
Mpu atoM oTMeyanucb M HaubonbliMe NOKa3aTenu HaTypHOIl
Macchbl 3epHa - 682 r/n, 6enka - 12,86 % u ero (paKuUOHHO-
ro cocraBa - 88,4 %. Ha nonyueHue Bbicokoro cbopa Genka
C eAvHUUbI Nnowany - 2,56 u/ra - 3HauuTenbHoe BAUAHME
OKa3sana u Gonblas BenMuMHa ypoxaiHocT 3epHa. «Hyne-
Bas» o6paboTka nousbl cnocobcTBOBana Nony4yeHU BbiCO-
Koii Macchl 1 Tbic. 3epeH - 48,5 r. B KpynHoM 3epHe oTMeua-
nocb U NOBbIWEHHOE copepkaHue Kpaxmana - 50,6 %. 3epHo
IPOBOrO IUMEHS, NONyYeHHOE C BbICOKOW YPOXKaHOCTbIO, TeX-
HONOrMYeCKMMU NOKa3aTensiMU KauyecTBa 3epHa, CofepKaHu-
eM KpaxMana u benka, a Takke ero hpakLMOHHbIM COCTABOM,
no BCEM KpUTepusIM MMeeT 3epHOypakHoe HampaBneHue
ucnonb3oBaHus, obnapalowee LEHHbIMM KOPMOBbIMU [0CTO-
WHCTBaMM.

KnioueBble cnosa:

ApoBOii AUMeHb, BCTALlKa, PbIX/ieHUe NouBbl, 6e3 oceHHeil Me-
XaHUYecKoil 06paboTKM NoYBbl, ypoXKaitHoCTb, Macca 1 Thic. 3e-
peH, HaTypHas Macca 3epHa, Kpaxman, 6enoK, dpaKLWOHHBIN
coctaB benka

BeepeHue

AumeHb (Hordeum sativum L.) aBnseTcs BaxHOM 3epHO-
BOJA KYNbTYPOi4, BO3MENbIBAEMOM KaK B MUpE, TaK U B Poccuu.
OcHoBHasa Macca NonyyeHHOro 3epHa AUMeHs B Hallell CTpaHe

Yield, protein and starch
accumulation in spring barley grain
in dependence of basic tillage

0. L. Saltykova, N. P. Bakaeva

Samara State Agrarian University,
Kinel

saltykova_o_l@mail.ru

Abstract

The methods of basic tillage are among the leading links in
the agricultural systems, on which the physical, agrochemi-
cal and biological indicators of soil fertility depend and which
finally determine the crop yield and its quality. The article
presents three-year (2020-2022) research results on the ef-
fect various methods of basic tillage insert on yield, bushel
weight of grain, weight of 1 thousand grains, accumulation
of starch and protein in grain of spring barley of the Ber-
kut variety. The basic tillage methods were: deep tillage -
plowing by 20-22 cm, shallow tillage - loosening by 10-12
cm, “zero” tillage - without autumn mechanical tillage. Field
experiments were conducted on the experimental field of the
Samara State Agrarian University in the conditions of the
forest-steppe zone of the Middle Volga region. Over the three
years of research, plowing contributed to a high yield of
spring barley grain of 2.36 t/ha on the average. At the same
time, we estimated high values of the bushel weight of grain
averaging 682 g/|, protein content - 12.86 %, and its fractional
composition - 88.4 %. The high yield value of grain also had
a significant impact on obtaining a high protein harvest per
unit area amounting 2.56 centner/ha. “Zero” tillage contrib-
uted to the production of a high weight value of 1 thousand
grains - 48.5 g. Coarse grain was also marked through an
increased starch content - 50.6 %. The spring barley grain
produced with high yield, technological indicators of grain
quality, starch and protein content, as well as its fraction-
al composition, has a fodder-grain application direction and
possesses a valuable feeding value.

Keywords:

spring barley, plowing, soil loosening, without autumn me-
chanical soil tillage, yield, weight of 1thousand grains, bush-
el grain weight, starch, protein, fractional composition of
protein

(okono 65 %) upet Ha KopMoBble Lenu [1, 2]. poBoit aumMeHb
06najaer XopowWMMNA KOPMOBbIMIA [,0CTOMHCTBAMM, BbICOKOM
YPOXaMHOCTbIO U ee CTaBUIbHOCTbIO, MNACTUUHOCTbIO K pas-
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NIMYHBIM METEOPONOTrMYECKUM YCNOBUSM. LleHHOCTb KOPMOBOIO
SIUMEHS] TEM BblilLE, YEM Bbille COAEPXaHWe B HeM Benka. 3ep-
HO uMeHsi 6oraTo TakUMW He3aMeHUMbIMU aMUHOKUCIIOTaMMU,
KaK nu3uH v TpuntodaH [3, 4]. MpogyKTMBHOCTb U KauecTBo
3epHa poBOro SYMEHs BO MHOTFOM 3aBUCST OT COPTOBbIX 0CO-
BeHHOCTel KynbTypbl, NOUBEHHO-KIMMATUUYECKUX W MOTOLHBIX
YCNOBMI, @ TaKXKe OTJEeNbHbIX 3/IEMEHTOB TEXHONOTMM BO3fe-
nbigakug [5, 6]. CornacHo nouBEHHO-KNUMATUUECKUM yCno-
BWSIM 30Hbl, B TEXHONOMMM BO3LEMNbIBAHWS SPOBOM0 SYMEHS
04YeHb BaXHO Bbi6paTb TakoW crmocof ocHOBHOW 06paboTku
MOYBbI, KOTOPbINA He ByAeT CHWXaTb NNOACPOAME NOYBBI, YPo-
@MHOCTb W KauecTBo 3epHa, v ByaeT MeHee 3aTpaTHbiM [6, 7).

Lienb uccnepnoBaHuit — MoBbILWEHME YPOXKAMHOCTH, TEXHO-
NOrMyecKux nokasatenei 1 6enKoBoCTM 3epHa APOBOro AuMe-
HA B 3aBUCUMOCTM OT CNocoBoB OCHOBHOM 06paGoTKW NoyBbl
B ycnousix necoctenu CpegHero MoBomxbS.

MaTepMan bl U METObl

WUccnepoBanua npoogunu B 2020-2021 rr. Ha OMbITHOM
none CamapcKoro arpapHoro yHWBEpCUTETa WM HayuyHO-UC-
cnepoBatenbcko nabopatopun  «Arposkonorus». poBoi
fluMeHb copTa bepkyT BO3menbiBanu B NATUMNONBHOM 3€pHO-
napoBoM CeBooBopoTe, roe SUMeHb BNANICS 3aBepliatolLed
KynbTypoit. [pewecTBeHHWKOM Bbina SpoBas NieHULa.

Nayuanucb pasnuuHbie cnocobbl 0CHOBHOM 06paboTKM No-
uBbl: ry6okas - Bcnawka Ha 20-22 cM; Menkas - pbixieHue Ha
10-12 cM; «HyneBasi» - 6e3 0CeHHell MexaHUUecKoii 06paboTku
nouBbl (nocne y6opku NpefLecTBEHHUKOB NMPUMEHSINCS rep6u-
uMa, cnnowHoro fenctens «lopHago» B gose 3 n/ra), BeCHoM
OCywWecCTBRANCS NpAMoii noces KynbTypsl [8]. Mnowanp gena-
HOK - 750 M2 [ToBTOPHOCTb OMBITOB — TPEXKpaTHas.

MouBa OMbITHOTO yUacTKa - YEePHO3EeM TUIMUYHBIN CpefHe-
MOLLHbINA, CPEAHECYITIMHUCTBIN, C coepxaHneM rymyca 5,7 %,
HEeWUTPanbHOM peakLuen cpenbl U NOBbILEHHBIM
copepxaHuem B cnoe nousbl 0-30 cm nerkoru-
nponusyemoro asota (124 Mr/kr), NogBUXHOO

nuBble). B 2022 r. B BeCeHHUI Nepuop, KONMUECTBO 0CA[KOB
BbiNano B [Ba pa3a Gonblie cpeaHEMHOMONETHUX 3HaUeHMN.
TeMnepaTypHblii PeXuM B NeTHWEe Mecaubl Gbin Ha YpOBHe
MHOTONETHE HOpMbI C MPEeBbILEHNEM KONIMUECTBA 0Ca[KOB B
uioHe Ha 14,9 MM, B mione - 12,1 MM (HopMa - 47 mM). B aB-
rycTe oCafKu BbiNafanu ToNbKO B NepBoid NONoBMHE Mecaua
(TTK=0,88, ycnoBus xapaKTepu3yoTCs KaK 3acyluimBbie).

CnoxwBLuneca norogHble YCNoBus 3a rofbl UCCen0BaHMuil
MOXHO OXapaKTepu3oBaTb He COBCEM BGNaronpuaTHbIMM, Tak
KaK He B MOMIHOM Mepe COOTBETCTBOBANM HOPMArbHOMY POCTY
W Pa3BUTMIO SPOBbIX 3ePHOBbIX KynbTyp [9].

Vpoxall 3epHa 9poBOro AuMeHs npueogunu K 14%-Hoil
BRaxHocTn 1 100%-Hol umnctoTe, a 06paboTka BaAHHbIX - Me-
TOLOM fucrepcuoHHoro aHanusa no b. A. locnexosy [10]. Co-
AepxaHue Genka B 3epHe U ero (paKLMOHHbIN COCTaB, a TaK-
e cofiepXXaHue KpaxMana onpegenanu no metopam Kouetoea
n X. H. Mounnok [11, 12]. Maccy 1 Tbic. 3epeH UccnegoBanu no
meTopumke [OCT 10842-89, HaTypHyto Maccy 3epHa - no [OCT
10840-64. MMonyyeHHble pesynbTaThl obpabaTbiBanu cTaTu-
CTMUYECKM C NOMOLLbHO NaKeTa KOMMbOTEPHbIX Nporpamm Excel
U «[lakeT NporpaMM no CTaTUCTUKE».

Pesynbtatbl U Ux 06cyxpaeHue

BennunHa ypoxass M KauyecTBO 3epHa XapaKTepuaywT
X039MCTBEHHYH LEHHOCTb MOCEBOB 38PHOBBIX KYNbTYp U SIB-
NAKOTCH OCHOBHBIMM MOKA3aTeNsiMU TOT0 UM UHOTO 3MIEMEHTa
TEXHONOrMK BO3AeNblBaHUa KynbTypbl [13).

Mo BaHHBIM HaWMUX UCCNELOBaHNUN YCTaHOBNEHO, UTO ypo-
XaNHOCTb SIPOBOT0 IUMEHs B Pa3Hble rofbl Gbina pasnuuHom
W U3MeHsINach B 3aBUCMMOCTU OT CIOXKMBLLMXCS! MOTOLHbIX yC-
NOBWI U cNocoboB 0CHOBHOM 06paboTku nousbl (Tabn. 1).

B 2020 r. ypoxalHOCTb No BCEM BapuaHTaM onbiTa 6bina
CpaBHMMa M Haxogunach B npegpenax 2,84-2,87 1/ra. B cno-

Tabnuua 1

VYpoxalHOCTb U TEeXHONOrMYeCKMe NoKasaTtenu KauecTsa 3epHa ApoBOro AYMeHs
B 3aBMCMMOCTH 0T cnoco6oB ocHoBHoii 06pa6oTku nousbi (2020-2022)

tocdopa (132) u obmenHoro kanua (310) [ram Table 1
xel. Yield and technological indicators of spring barley grain quality

CopT SIpOBOr0 AuMeHs BepKyT SBnseTcs co- depending on the methods of basic soil tillage (2020-2022)
PTOM 3ePHO(YPAXKHOrO HaNpaBNeHNUst UCTIONb30- [ CrocoBer ocHOB- TE— -
BaHM$, OTHOCUTCS K Pa3HOBMLHOCTM CYBMEMKYM | Hoii o6patoTku MNokaatenm chen-
u BknoueH B locpeectp no CpepHeBomKCKOMY noYeb! 2020 2021 2022 Her
peruoHy. CopT cpefiHecnenblit, C BereTaLuoHHbIM ; YpoxaitHoctb, 1/ra 2,85 1,55 2,67 2.36
nepuonoM 72-84 [Hs, CO CpefHei ypoxaitHo- H;";ﬂ“i;; o Macca 1 Thic. 3epeH, T 46,5 42,0 48,4 45,6
cTbio B pernone 27,7 w/ra, copepxaHuem 6enka | (rybokas) Harypuas Macca sepHa, r/n | 690 672 685 682
10,9-12,7 %, HatypHoi Maccon 670-690 r/n, Mac- Copepxanve kpaxmana, % | 46,9 49,5 473 479
coit 1 Tbic. ceMaH 42-49 1. B copTe ApKo Bbipa- YpoxaitHocTb, T/ra 2,84 138 2,46 223
XEHbl afanTMBHble CBOWCTBA, MO3BONSIOWME E:');Sf{'z”; Macca 1 Tbic. 3epeH, r 49, 439 690 | 413
B MAKCWUMaNbHO/ CTeNeHU peanus3oBaTb MOTEH- | (venkas) Hatypas Macca sepa, r/n | 686 659 678 674
LMan NpOmYKTMBHOCTM Ha 6GepHblX arpotoHax ConepxaHue kpaxmana, % | 47,8 513 49,0 49.4
B M03[,HWE CPOKM CEBA, NMpU 3acyXxe. B3 oceHHeil VposxaitHocTb, T/ra 2,87 119 2,44 217

Mo [aHHbIM METEeOpONOrMYECcKOM CTAHLMM | mexawmueckoir | Macca 1Tbic. 3epeH, T 50,3 45,5 49,6 48,5
«YcTb-KMHenbCKas», CyMMa aKTUBHbIX TeMrepa- | 06paboTkv nousbl | Harypuag macca sepHa, r/n | 687 664 672 674
TYP ¥ KONMYECTBO BbiNaBWMX ocafkos B 2020- (cHynesas) ComepxaHvie kpaxmana, % | 48,6 52,3 508 | 506

2021 rr. B Nepuof, aKTUBHO BeretaLuu spoBo-
ro gumeHs 6binu Ha ypoBHe 2932 °C u 146 MM
(TTK=0,5, ycnoBua xapakTepuayHTCs Kak 3acylu-

Mpumeyanue. HCP , no ypoxaiiHocty B 2020 r.= 3,21 1/ra; HCP , no ypoxaitHocTu B 2021r.= 1,37
u/ra; HCP, no ypoxaitHocti B 2022 1.=1,22 u/ra, u.

Note. LSD,, (Least Significant Difference) by yield in 2020 = 3.21 c/ha, in 2021 = 1.37 c/ha, in
2022 =1.22 c/ha.
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XuBLmxca yenosuax 2021 r. ypoxxaHoCTb AUMeHs Bbina B ABa
pa3a MeHble no cpaBHeHuto ¢ 2020 n 2022 rr. Hanbonbuwas
YpOXalHOCTb 3epHa noslydeHa no ecrawke - 1,55 1/ra, uto
Bbiwe Ha 10 u 23 % no cpaBHEHUK C pbixneHneM u 6e3 oceH-
Hell MexaHuuecKoil 06paboTku nousbl. B 2022 r. ypoxanHocTb
BapbupoBana ot 2,44 no 2,67 1/ra. MakcuManbHas ypoxan-
HOCTb OTMeuanach o scrauke - 2,67 1/ra. YpoxaiHocTb, no-
NyyeHHas Ha BapuaHTax C PbIXNeHWeM nouBbl U 6es oceHHel
ee o6paboTku, 6bina cpaBHUMa - 2,46 u 2,44 T/ra cooTBet-
CTBEHHO, UTO Ha 8 1 9 % HUXKe Mo CPaBHEHUIO CO BCMALLKOM.

TakuM 06pasoM, B CpefiHeM 3a rofbl UCCef0BaHuiA Ha Ba-
pWaHTe co BCMaluKoii oBecneunBanach BbicOKas ypoXxaHoCTb
APOBOro AuMeHsa Ha ypoeHe 2,36 T/ra.
CpaBHMBag YpOXaWHOCTb, MONyYeH-
Hyl0 no rnyGokoit 06paboTKe MouBbI
C MenKoii U «HyNeBoi», 0TMeuanochb
uTO [aHHbIA NoKasaTenb Bbin HUXe Ha
51 8 % cooTBeETCTBEHHO.

AUMeHs B CPEAHEM 3a rofibl UCCNEef0BaHMiA B 3aBUCUMOCTH OT
cnoco6oB oCHOBHOW 0B6PaGoTKM MOUBbI U3MEHANOCh B Mpe-
penax ot 1,7 no 12,6 %. Mpu rny6okoit 06paboTke nousbl -
BCnawke - Habniopganoch MoBbieHWE cOpepxaHns Benka,
uTo Ha 0,4 1 0,9 % Bbiwe No CpaBHEHUIO C BapMaHTaM1 MeNKou
W «HyneBoit» 06paboTkaMu MoUBbI. 3HAUMTENBHOE CHUXKEHME
conepXaHus Benka B 3epHe AUMeHs NPY «HyneBon» 06paboT-
Ke NouBbl 06bACHAETCS TeM, uTo Npu TaKoit o6paboTke NouBbl
MPOMUCXOOMT CHIKEHWE YPOBHS 06ecreyeHHOCTM pacTeHui
Qa30TOM, B CPaBHEHMM C KIacCUMyecKoi oTBanbHoil 06paboTKoll,
Mo NPUUMHE MEeHbLUE MUHepanu3aLny OpraHMyecKoro Beule-
crBa [7, 16).

Tabnuua 2

CopepxaHue 6enka B 3epHe APOBOro IYMEHS W BanoBbii c6op 6enka B 3aBUCHMOCTH
ot cnoco6oB ocHoBHOW 06paboTku nousbl (2020-2022)

Table 2

Protein content in spring barley grain and gross protein yield depending on the methods of

basic soil tillage (2020-2022)

N3yueHue BnusHUS cnocobos oc- »
v Cnocobbl CopepxaHue 6enka B 3epHe, % Banosbiit c6op Genka, u/ra
HOBHOW 06paboTKM MOYBbI Ha TaKue OCHOBHOIA
TEXHOMOrMYECKWe MOKas3aTenu, Kak | obpaborku nousr | 2020 T. | 2021r. | 2022r. | BcpenHem | 2020t. | 2021r. | 2022r. | B cpepHem
Macca 1 TbiC. 3epeH, HaTypHas Macca |Bcnawka
3epHa, conepXaHue Kpaxmana u 6enka E«;zﬁno-Kzazq():M 129 120 12,8 12,6 316 1,60 293 2,56
npencTaBneHbl B Tabn. 11 2. Y
B o o | Poixnenue
bICOKMM  MOKa3aTelb  HAaTYPHOU | 5 10-12 cu 132 | m2 121 122 3,22 133 2,56 2,37
Maccbl 3epHa ong ApoBOro AYMeHs, Co- | (Menkas)
rnacHo [OCT KputepusM, cCOCTaBNSeT |Bes oceHHeit
cbiwe 605 r/n. AHanusupys HaTypHyto | Mexanuueckon 122 | 109 | 120 n7 3,01 112 | 252 222
Maccy 3epHa ipOBOFO SUMeHs, mony- | 26PagoTk noussl | ' ' ’ ' ' ' '
y 3ep P ' Y («HyneBas»)

UEHHYI0 M0 BCEM BapuaHTaM OMbiTa,
0TMEYanochb, YTo BCE 3HAYeHUs CYLWECTBEHHO MpPEeBbICUNHU
ycraHoBneHHbld FOCToM nokasartens. B cpenHeM 3a rogpl Uc-
CnepoBaHuil HanBonbluas HaTypHas Macca 3epHa Gbina nony-
ueHa no BCnauke - 682 r/n, HECKONMbKO HUXe NPX PbIXTIEHUN
1 6e3 oceHHeil MexaH1ueckon 06paboTKM NOYBbI - Ha YpOBHE
674 r/n.

KpynHocTb 1 BbINONHEHHOCTb 3epHa OLLeHUBAETCA MaCCOoil
1 TbiC. 3epeH. YeM KpynHee 3epHO, YEM Nyylie OHO BbIMOHe-
HO, TeM Bonblue YMCNEHHbIE 3HAYEHUS [aHHOro nokasarens.
B KpynHoM 3epHe, Kak NpaBuo, perucTpupyeTcs NoBblleHHOe
COOepXaHWe Kpaxmana, B MeNKoM - BbICOKOE COfepXaHue
6enka [14, 15).

B cpenHeM 3a rofibl UCCNe0BaHUIA Ha BapuaHTe 6e3 oceH-
Hel MexaHWuecKoit 06pabBoTKuM MouBbl OTMEYanacb MaKcu-
ManbHO BblcOKast Macca 1 TbiC. 3epeH, UTo Ha 2,9 T Bbllle, YeMm
no Bcnalwke. HeCKoMbKo HKE AaHHbIA MoKasaTenb Bbin Ha
BapuaHTe MenKoi o6paboTku nousbl. Mpu aToM Macca 1 ThiC.
3epeH 6bina HWXe Ha 1,2 T No CPpaBHEHWUI C BapUaHTOM «HYy-
nesoi» o6paboTku nousbl. B KpynHoM 3epHe, Kak Mokasanu
HalM UCCnepoBaHMs, 0TMEYanoch M MoBbIWEHHOE COpepXa-
HWe Kpaxmana. Tak, B CpefHeM 3a rofbl UCCef0BaHui cofep-
XaHUe KpaxMana B 3epHe lUMeHs Ha BapuaHTe Ges oceHHel
MeXaH1uecKoin 06paboTKM NouBbI NPeBbICKNO 3HaUYeHUs Ha 1,2
n 2,9 %, NonyyYeHHbIe MO PbIXJIEHMIO MOYBbI M BCMaLlKe COOT-
BETCTBEHHO.

OfHMM M3 caMbIX BaXHbIX W LLEHHbIX MOKasaTenen Kaue-
CTBa 3epHa IUMEHS, UCMONb3YeMOro Ha KOPMOBbIE LLeNu, iB-
naerca copepxaHue 6enka [14, 15]. Hakonnexue 6enka B 3epHe

Ha nonyuenune cbopa 6enka c eguHMLLbI NAOLWAAN 3HAUU-
TenbHOe BIMAHWE OKasbiBana BenuuMHa ypoXxaiHocTu. Mak-
CUManbHbIN Bbixof, 6enka B cpegHeM 3a rofbl MCCNefoBaHuUi
c 1ra - 2,56 u, Gbin NonydYeH Mo BCNaLKe, roe YPoXKaiHoCTb
pocturana B cpefHeM 2,36 T/ra. lNpu 3ToM Banosbii c6op Gen-
Ka CHWXaNcs Ha BapuaHTax Mpu pbIXNeHnn n 6e3 oceHHen
MeXaHW4ecKoi 06paboTku nousbl Ha 7 1 13 % COOTBETCTBEHHO.

HeManoBaxHoe sHaueHWe Ans OLEHKU (ypaXKHO! LieHHO-
CTM 3epHa AUMEHa UMeeT (hpaKLMOHHbIN cocTaB Genka, a Tak-
)X COOTHOLWIEHME HU3KO- W BbICOKOMONEKYNSAPHBIX (paKLMiA.
Tak, N9 KopMa NTULLbI M CBUHEN NpeanouTUTeNbHee HU3KOMO-
NeKynapHble hpaKLuu, a LS XBaYHbIX XXMBOTHbIX - BbICOKO-
MonekynsapHbie [2, 17]. 0TMeuaetcs, UTo GpaKLMOHHbIA COCTaB
3epHa 3aBMCHUT OT reHeTUUEeCKNUX ocobeHHocTelt copTa, norof-
HbIX YCTIOBMI M TEXHONOrMM BO3MENbIBaHUA KynbTypbi [17].

B tabn. 3 npepcTaBneHbl B CPefHEM 3a rofibl UCCefoBa-
HWiA pesynbTaThl (hPaKLLMOHHOM COCTaBa Genka 3epHa ApoBo-
ro sUMeHs B 3aBUCUMOCTM OT PasMuHbIX CNoco60B OCHOBHOM
06paboTKM NouBbl.

B cpemHeM 3a rofbl MccnefoBaHuit B COCTaBe HU3KO-
MONeEKYNApHON (paKuuu npeobnamany BOLOPACTBOPUMblE
Benkn anb6ymuHbl (26,6 %), a B cOCTaBe BbICOKOMONEKYNsp-
HOM - rnioTenuHbl (22,9 %). Ha ponto HepacTBopuMbIX GenkoB
B cpepnHeM npuxogunoch 15,6 %. Hambonblee copepxaHue
BCeX (hpaKuuit 6enka sepHa ApoBoro auMeHs 6bino nonyyeHo
no Bcnatwke (88,4 %), uto Ha 5 1 7 % Bbile, YeM MO PbIXNEHNUIO
nousbl U 6e3 oceHHell MexaHMuecKoit o6paboTku cooTBeT-
CTBEHHO.

N3BecTua Komu HayuHoro LeHTpa Ypanbckoro otaeneHus Poccuitckoin akagemum Hayk N2 7 (73), 2024

Cepus «CenbCcKoX03aMCTBEHHbIE HayK1»
www.izvestia.komisc.ru
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HUUEHHOM OTBETCTBEHHOCTbHIO
«CEKBOWS», 2019. - C. 90-91.

3. Bakaeva, N. P. Components of
the biotope soil and yield of
barley / N. P. Bakaeva, 0. A.
Chugunova, 0. L. Saltykova, M. S.

Tabnuua 3

Table 3

CnocoBbi ocHos- pakuuy benka [ons Hepa- Prikazchikov // 10P Conference
HOW 2SE§EI0TKM HuskoMonekynsipHas Cymma Bcero CT;EE:::IX Series: Earth and Environmental
Anbbymun | TnobynuH | Cymma | Mponamuu | MmiotenuH | Cymma Science - scientific conference.
Bcnawka
Ha 20-22 cm 213 m8 | 451 | 199 234 | 433 | 884 | M6 - Volgograd, Krasnoyarsk :
(rny6okas) Institute of Physics and IOP
PbixneHue PUblIShIng lelted, 2020 - P
Ha 10-12 cm 26,5 16,4 429 17,8 230 40,8 | 837 16,3 42062.
(Menkas) . 4. OropopHukos, J1. . YpoxaiHocTb
bes ocenred APOBOM0 SIUMEHS U XMMMUECKUH
MeXaHUn4yecKou
06paboTky 26,0 15,9 49 170 22,3 393 | 812 18,8 cocTaB 3epHa B 3aBUCUMOCTH OT
noyBbI MEeTeopoNoruyeckux 0cobeHHo-
(«Hynesas») CTel BeretaLyMoHHOro ne
puopa /
B cpenHeMm _
no o6paboTkam 26,6 16,7 43,3 18,2 22,9 411 84,4 15,6 n.n. OFOPOHHMKOB' M. A Tocr
10YBbI HuKoB // Mpo6nembl Nnopopopus
MoyB, 3eMefenus U pacTeHue-
3aKnoyeHue BoACTBa Ha Ypane : c6. Hayu. Tp. - Exkatepunbypr, 1999.

CoBOKYMHOCTb MPEACTaBNEeHHbIX GaHHbIX B CPEAHEM 3a
TP rofa UCCNef0BaHWIA NO3BONSET CAeNaTb CleaytoLmue Bbi-
BOAbI:

1) rny6okas o6paboTka nousbl - Bcnawka Ha 20-22 cM,
crnoco6CTBOBaNa MoyyYeHuto BbICOKOW YPOXAWMHOCTM 3epHa
APOBOro AuMeHd Ha yposHe 2,36 T/ra. Mpn 3TOM 0TMeuanuchb
1 HanBonbluMe NoKasaTenu HaTypHOM Macchl 3epHa - 682 r/n,
benka - 12,86 % u ero dpakuuoHHoro coctaBa - 88,4 %. Ha
nonyyeHue BbICOKOro cbopa Genka C eauHULbI nnowagu -
2,56 u/ra, 3HauMTenbHOE BAMAHWE OKa3ana BenuuuHa Ypo-
XalHoCTH;

2) «Hynesas» 06paboTKa Nousbl - 6e3 0CeHHel MexaHu-
yeckoii 06paboTky, cnocoGCTBOBaNa MONMyYEHU0 BbICOKOM
Macchbl 1 Tbic. 3epeH - 48,5 r. B kpynHoM 3epHe oTMeyanocb
¥ NOBbIWEHHOE coflepXaHue Kpaxmana - 50,6 %;

3) 3epHO ApOBOro AUMEHS, MONyUeHHOEe C BbICOKOW Ypo-
aWHOCTbIO, TEXHONMOrMYECKUMM TMOKas3aTensiMU KauyecTea
3epHa (HaTypHas Macca 1 Macca 1 TbiC. 3epeH), cofepXXaHueM
Kpaxmana u 6enka, a Takke (paKLWUOHHbIM COCTaBoM Benka,
Mo BCEM KpUTEPUSIM MMeeT 3epHodypaxkHoe HampaBneHue
MCMONb30BaHMS, 06nafatoLLee LieHHbIMU KOPMOBBIMU [LOCTO-
MHCTBaMM.
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BnusHue a3oTHbIX yao6peHun
Ha BbIX0A, NO)XXHUBHO-KOPHEBbIX
OCTaTKOB B 3epPHOTPaBSHOM
cesoobopote

A. K. CBeyHuKOB

Mapwuiickuit HUIMCX - dmnuan OIEHY ®AHLL Ceepo-Boctoka,
Pecny6nuka Mapuit 3n, noc. Pyam

koalder@yandex.ru

AHHOTaLMA

B 2013-2018 rr. npoBogunocb U3yueHue BbIXOFA pPacTUTeNb-
HbIX OCTAaTKOB B 3ePHOTPaBsHOM ceBoobopoTe B ycnoBusiX
Pecny6nuku Mapuit 3n. BbiicHeHo, uTo mocne vcnonb3oBa-
HUA KneBepo-/ioLepHO-TUMOtheeyHol CMecu 3amaxuBaer-
cq Haubonbliee KONMYECTBO MOXXHUBHO-KOPHEBbIX OCTAaTKOB
W 3aKNIOYEHHbIX B HUX MUTaTeNbHbIX 3neMeHToB. Mpu atoM
npeuMyliecTBa BHECEHUS a30THbIX YA06peHuii ycunualorcs
K KOHLYy poTaLuu npyu Bo3fAeNnbiBaHAN OJHONETHUX TPaB.

KnioueBble cnoBa:

pacTuTenbHble OCTaTKW, 3MEMEeHTbl MUTaHWs, SuMeHb, Tpa-
BOCMecH, a3oT, hocdop, Kanuii

A. C. bawkos u ap. [1] yreepxpatot, uto: «CoxpaHeHue
“ ocobeHHO BOCMPOM3BOLCTBO MNNOQOPOAMS MOYB Tpeby-
eT 0093aTeNbHOr0 BHECEHMS YLOOBPeHuid, To ecTb MOJHO-
ro BO3BPAlLEHMS TNABHbIX 3MIEMEHTOB MUTAHWUS PACTEHUIA».
G. Brankatschk, M. Finkbeiner [2, 3] cuutator, uto cesooBoport
cnocobeH ynyywatb nuTaTenbHble PECYPCbl NOYBbI, COKPATUB
noTpe6HOCTb B OpraHMYecKUX U XUMUUYECKUX ypobpeHusix.
Tak, ecnu HeT BO3MOXHOCTM BHECEHUS OpraHMJeckux ygobpe-
HWi B CeBOOBOPOTAX, TO pacTUTENbHble OCTATKU CTAHOBATCA
OCHOBHbIMW UCTOUHMKaMK rymyca [4-9]. [lona opraHuueckux
BEWECTB B CyXO0i Macce MOXHUBHO-KOPHEBbIX 0CTAaTKOB (na-
nee - MNKO) - okono 79-82 % [10]. Ouu MuHepanuaytoTCa Mef -
NeHHee rymyca M crocobHbl NMPeBOCXOAMTb OpraHWueckue
yno6penus no ceoeMy BosmeicTuio [4, 11). Cpeay Makpos-
nemeHToB thoctop ocsoboxpaercs Bobictpee scero [12, 13].
3aKnoUeHHbI B HUX a30T BbIMbIBAETCS 3HAUUTENbHO MEHbLUE
MUHepanbHbIx yao6pennii [12, 14]. CornacHo gaHHbiM E. B. Ko-
no6osa u M. A. MocTHukoBa [15], cucTeMaTueckoe BHeceHue
yL0BPeHUit MPUBOAMNO K HAKOMIEHUIO PacTUTESbHBIX OCTaT-
KOB MOA, KyNnbTypamu ceBoo6opoToB. MakcuMyMbl 6binu oTMe-
UeHbl B 3epPHOTPaBSHOM CeBoo6opoTe.

B nocesax Pecnybnuku Mapuit 3n Takxe cnepyet yBe-
nuumuBatb Konuuectso KO, nockonbKy cyuiectyeT geduuut
OpPraHUYecKMUX U 0COBEHHO a30THbIX MUHEpPaSIbHbIX YIL0BPEHMUI.
B naHHOM cnyyae Ba)kHO OMPeQEeNnuTb, Ha CKOMbKO YBENuuMBa-
t0T BbIXOf, PacTUTENbHbIX OCTAaTKOB a30THble YA06peHns U 3a

Effect of nitrogen fertilisers on the
yield of crop-root residues in cereal-
grass crop rotation

A. K. Svechnikov

Mari Research Institute of Agriculture, Branch of the Federal
Agrarian Science Centre of the North-East, Republic of Mari EL,
Ruem settlement

koalder@yandex.ru
Abstract

The yield of plant residues in cereal-grass crop rotation
in the conditions of the Republic of Mari El was studied in
2013-2018. After the use of clover-alfalfa-timothy mixture,
crop-root residues and nutrients contained in them are
ploughed in large amounts. At the same time, the application
advantages of nitrogen fertilisers increase towards the end
of rotation when annual grasses are cultivated.

Keywords:

crop residues, nutrients, barley, grass mixtures, nitrogen,
phosphorus, potassium

CYET KaKuX KyNnbTyp B CTPYKTYpe 3epHOTpaBsiHOro ceBoobopo-
Ta, UTO CTaNOo LEeNbI0 UCCNEoBaHMIA.

[lng BbINONHEHMS Lieny UCCnefoBaHWi Bbinu UCToNb30Ba-
Hbl [aHHble TPETbel POTaLMW WEeCTUMONbHOMO 3ePHOTPaBs-
Horo cesoo6opota (2013-2018). YepenoBaHue KynbTyp 6bio
cnefylolee: TPaBoOCMeCh U3 APOBOM BUKM M OBCA C NMOACEBOM
MHOFOIETHUX TPaB U3 KneBepa NioLEepHbl U TUMOGeeBKU —
MHOrOfIeTHME TpaBbl MEpPBOro rofa Monb30BaHUs — 03uMas
POXb W MOYKOCHO ropuuLia — APOBON AUMEHb — TPaBOCMECh
3 POBOM BMKM W OBCA M MOYKOCHO ropuuLia — TPaBoCMeCh
W3 ApOBOIA BMKM, OBCA M NOACONHEYHWKA. Bce KynbTypbl, Kpo-
Me SUMEeHs Ha 3epHOtypaXx, BO3LENbIBANUCh Ha 3ENeHyio
Maccy. B akcnepuMeHTe cpaBHMBanM [Ba YPOBHS BHECEHMUS
a3oTHbIx ynobpennit (N, n N) B ueTbipex NoBTOPHOCTSIX Ha
doHe P, K, . B nouseHHoM yuacTke (mepHOBO-M0A30NMUCTbIN
C BbICOKMM cofepkaHueM docopa W Kanus) onbiTa asor-
Hble YL06peHNUs B rOf UCMONb30BaHUsl MHOTONETHUX TPaB He
BHocunu. Yuet MKO npousBoaunu nepeq, BCMaLKOW No MeTo-
oy H. 3. CtaHkosa [16]. B pactenuax onpegensnu o6uuit asot
no [OCT 13496, kanuit u thocop - no FOCT 26207-84, cyxoe
BELLECTBO - BbICYWMBAHWEM [0 NOCTOSHHOIO Beca Npu TeM-
nepatype +105 °C. [1na OTAENbHbIX KyNbTYp MCMONb30Bany
nonpasoyHble KoathduuueHTbl [17].

KonuuectBo cyxoi Macchl 3anaxusaeMbix [KO MHoronet-
Hel 6060B0-3MaKOBOW CMECU He 3aBMCENO OT a30THbIX YA0-
BpeHuit u coctasuno okono 10,6+1,0 7/ra (tabnuua). 310 cambii
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BbICOKMI YPOBHb B OMbITe, UTO MPEBbIAET NOKA3aTeNn HeKo-
TopbIX Ny6rukauui [18, 19] no usyueHuio Knesepa v MHoroneT-
Hux Tpas [20] 6onee, ueM Ha 3 T/ra, Knesepo-TUMOdEEUHON
cMecy [18, 19] - Ha 2 T/ra, MHoroneTHux Tpas B Pecny6nuke
Benopyccusa [21] - no osyx pas, knesepa B Kuposckoi o6na-
ctu [22] - B Tpu pasa. CTOUT OTMETUTD, UTO B [laHHbIX UCCTe-
L,0BaHMAX YKa3aHHble KyNbTypbl TAKXKe Bbln NyUWUMM CPeau
npyrux no macce MKO. B Hux Toxe 3ahMKcUpoBaHO Hanbonb-
wee KonuuecTso asota (214+25 kr/ra), tocdopa (77£9) u Ka-
nuga (102+11 kr/ra). Mpn 3TOM BAUSAHME a30THbIX YLOGpeHUi
0Ka3anoCb HeCyLeCTBEHHbIM.

Mone - o03uMas poxb M MoykocHo ropuuua. OcHoBHas
Macca KO nong coctosna 13 pacTUTENbHbIX 0CTaTKOB 03UMOi
pxxu. [lons ropunubl B BapuaHTax He npesbiwana 40 %. OpHa-
Ko 6narofaps eMy KonmM4yecTBO CyxX0ro Bel,ecTBa 3anaxaHHbIX
MKO coctasnano B cpepHeM 9,5¢1,6 T/ra, uto B CyMMe C 03u-
MOJ1 POXXbIO NPUBNMXKAET K peaynbTaTaM C MHOTONETHUMM Tpa-
BaMu. A3oTHble yroBpeHus no 5%-Holt 3HaUMMOCTH He JaBanu
CYLLECTBEHHbIX NPEUMYLLECTB KaK N0 U3yyaeMoMy MokasaTte-
M0, TaK M M0 3aKMHUYEHHbIM B OCTATKaxX 3/1IeMEHTaX MUTaHUS.
06bIYHO PacTeHUaM ropumLLbl CBOMCTBEHHA BbICOKAs KOHLEH-
Tpauus 3MeMEHTOB NUTaHNs, 0cobeHHo asoTa v doctopa [23],
HO B HalWX UCCNELOBaHUSAX, KaK U B CKaHAMHABCKMX OMbITax
[12], Habnionanach noxoxas cutyauus 1 no Kanuio. OpHaKo
03uMasi poxb ocTaBnsana B ceoeM [1KO Mano anemMeHToB nu-
TaHWs, No3ToMy B 06LLEM 3a rof, B 0CTaTKaXx bbino 3aKnueHo
HeBbICOKOe KonnuecTBo asota (95+13), dochopa (49+6) u Ka-
s (749 kr/ra).

ApoBoit AUMEHb Ha 3epHO B arpoKNMMaTUUECKUX YCOBU-
ax Pecny6nuku Mapuit 3n - KynbTypa, Nocne KoTopoil PeaKo
pa3MelL,aloT MPOMeXyTouHble nocesbl. K ToMy e mocne ero
BO3[enbiBaHMs 06blYHO ocTaeTca nuuwb 2-3 T/ra cyxoro Be-
wecrea KO [24]. Bce xe B HawmMx uccnenoBaHusX B rone
cthopmupoBanoch 6,2+1,3 T/ra Cyxoro BellecTsa pacTuTesb-
HbIX OCTaTKOB, rMaBHbIM 06pa3oM, 6narogaps LOCTATOUHOMY
BeCEHHeMy 3anacy Bnaru. HecMoTps Ha TO, 4TO MHOroneT-
Hue 6060B0-3naKoBble TPaBbl He 6biNW NpeaWwecTBEHHUKA-
MW, NONOXWUTENbHOE BNusHUE Ha Guomaccy KO octaBanoch
HeCyLWeCcTBEHHbIM. TakxKe SUMeHb MMeN B OMbITe HEBbICOKOE

ExXeroHoe KoNMYecTBO 3MEMEHTOB NUTaHus B 6MoMacce 3anaxaHHbIX MOXHUBHO-KOPHEBbIX
0CTaTKOB B TpeTbel potauuu cesoobopota (2014-2018)

Annual amount of nutrition elements in biomass of ploughed crop-root residues in the third

crop rotation (2014-2018)

KONIMYECTBO OCHOBHbIX 3NIEMEHTOB MWUTaHUs B CBOMX OCTaT-
Kax: asota (738), docdopa (32+3) n kanua (781)0 kr/ra. 310
COOTBETCTBEHHO B 2,93; 2,411 1,31 pa3a MeHbLue, YeM B pacTu-
TeNbHbIX 0CTaTKax MHOTOMETHUX TPaB.

Mone - BMKOOBCAHAs CMecb M MOYKOCHO ropuuua. Mo-
CKOMbKY OfIHONETHUM TpaBaM CBOWCTBEHHA HWU3Kasd KOpHe-
Bas 6uomacca, B ,aHHOM Mofie JaXe C COBMECTHO C MpoMe-
XYTOUHOI KynbTypoi copMmMpoBaHo Bcero nuuwb 8,111 T/ra
pacTuTenbHbIX 0CTaTKoB. TeM He MeHee Bnaropaps 6060B0-
My KOMMOHEHTY UM aKKyMynupyiollei a3oT ropuuie JaHHOro
3neMeHTa 6biN0 COM3MEPUMOE KOMWYECTBO C MHOMOSIETHUMM
6060B0-3naKoBbIMKM TpaBaMu. OpHaKo Kanus 6bino MeHblue
Bcero no onbiTy (486 kr/ra). CTOMT OTMETUTb, UTO NpUMEHe-
HWe a30THbIX YA06pPeHUI 1ano CylecTBeHHoe NpenuMyLLecTBo
(43,1 %) no dopMupoBaHuio Macchl docdopa B KO, uero no
L,pyrMM paccMOTPeHHbIM NoKa3saTensM He Habnopanoce.

Mone c TpaBoCMecbl M3 BWKM, OBCA WM MOLCONHEYHMKA
LEMOHCTPMPOBAN0 CaMble HM3KME M3yyaeMble MOKasaTenu
B onbiTe. CBop cyxoro Bewectea B [KO cocTaBnsn B cpegHeM
3,3:0,6 1/ra (Ha 3,21 pasa MeHblue, YeM NOCNEe MHOMONETHUX
Tpas). AsoTa B HuX 6bino Bcero 43+8 Kr/ra, tocdopa - 22+3
W Kanua - 6712 Kr/ra, uTo Bbile, YeM Nocne KNesepo-nioLep-
HO-TUMoceeuHol TpaBocMeck Ha 4,98; 3,50 u 1,52 pasa co-
0TBeTCTBEHHO. [locne AaHHOM TpaBOCMecH MPOCNexmBanoch
HauBonbluee BNUAHME a30THbIX yoobpeHuit. Tak, npu BHece-
HWUM a3oTa cyxon Guomacchl MKO 6bino Bbilwe, YeM B Heydo-
6peHHoM thoHe, B 2,09 pasa, a3ota - B 2,31, dhocchopa - 1,59,
a kanus - B 1,98 pasa.

3aknoyeHue

B pesynbTaTte uccnepoBaHuit BbIICHEHO, UTO Ha LEpHO-
BO-NOA30/MCTON MouBe B ycnoBuax Pecny6nuku Mapuit 3n
B 3epHOTPaBSAHOM CeB0060pOTE NOC/NE MCMONb30BaHNUS KeBe-
pPO-NIOLEPHO-TUMO(EEYHOM CMECH 3amaxuBaeTcs Haubonb-
lee KONMYECTBO NOXHWUBHO-KOPHEBbIX OCTATKOB W 3aKIHOYEH-
HbIX B HUX MUTaTENbHbIX 31eMeHTOB. [pu 3TOM NpenMyLiecTBa
BHECEHUS a30THbIX YL0BPEHUI YCUIIMBAKOTCS K KOHLY poTa-
LM NpU BO3LLENbIBAHMM OLHONETHUX TPaB.

Astop 3asBnser 06 oTcyTCTBMM
KOHGNIMKTa UHTEepecos.

Nutepartypa

1. bawkos, A. C. ®octatHoe co-

3 C6op cyxoro Bewe- SnemeHTbl NUTaHKg, kr/ra CTOSHWe  [EepHOBO-MOfA30MIUCTbIX
NeMeHT CTPYKTYPbI
l:eEmml:]ym‘lp crBa B KO, /ra N PO K,0 nous Yamyptum v npobnema (bos—
Ny N, Ny N, Ny N, Ny N, (OPHOro MUTaHNS CeNbCKOX03AN-
10,5+1,6 | 10,6+1,3 | 200£34 | 22741 | 72%12 82«17 | M4x18 | 89+14
MHOrofeTHUe Tpab * * * * * * * * cTBeHHbIX KynbTyp / A. C. Ba&ur(os
10,6410 214225 779 10221 v ap] // Becthuk Wxesckon ro-
101421 | 88+27 | 99£22 | 91417 | 52¢M | 45¢7 | 77+18 | 7045 i -
PoXb + ropumua * | * * | * * | * * | * CYAapCTBEHHOM  CENbCKOX035M
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YMeHb
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KpuocoxpaHeHne KannycHbIX KNeToK
Lupinus angustifolius L. npn HU3Kux
TeMnepatypax B YCNoBUSX
3NEKTPOMOPO3UNbHMKA

M. U. Ceprywkuna®, 0. 0. 3aiuesa*,
T. B. Monexaesa*, 0. H. Conomuua*,
A. H. Xynsakos*, 0. H. lynneyosa™**
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r. CbiKTbIBKap

** DepepanbHbIi arpapHbIi HayuHbIi LLeHTp CeBepo-BocToka
uMeHu H. B. PygHuukoro,

r. Kupos
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AHHoTaLus

Mo mepe pa3suTus Buonoruueckux Hayk paspaboTka HOBbIX
NPOTOKONOB AN KPUOCOXPAHEHWS pasnuuHbix Guonoruve-
Ckux o6beKToB cTaHoBuTcs Bce Gonee BocTpe6oBaHHOIA.
Ocobylo aKTyanbHOCTb MMeeT ONTMMU3aLUS COBPEMEHHbIX
Cnoco60oB [ONroCpPOYHOro XpaHeH!s KanmycHbIX TKaHel pac-
TEHWiA, OTANYAIOWMXCA TPYAHOBOCTYNHOCTbIO M BbICOKOH CTO-
uMocTblo. B cTaTbe oOueHWMBanM BO3MOXHOCTb COXpaHeHUs
KannycHbIx Knetok Lupinus angustifolius L. B TeueHue cemmn
CYTOK B yCNoBUsIX 6bITOBOrO 3N1€KTPOMOPO3UNIbHUKA, YCTAHOB-
neHHoro Ha temnepatypy -80 °C ¢ npumeHeHueM TpaguULU-
OHHOr0 KpuompoTekTopa AuMeTuncynbdokcupa. lMokasaHa
nepcneKTMBHOCTb NPeAcTaBNeHHOro cnocoba KpUOKOHCep-
BUPOBaHMs Kannyca. iccnepoBaHus B aHHOM HanpaBneHuu
6yayT NpofonKeHbI.

KnioueBble cnosa:

Kannyc, KpuocoxpaHeHue, Xn3Hecnoco6HoCTb, JJIeKTpomMopo-
3UNbHUK, AUMETUNCYNbGOKCUA,

BeepeHue

B HacTosiwee BpeMms uccrepoBaTenM pasHoro npotuns
IWMPOKO MCMONb3YHT KannycHble KynbTypbl Afs pa3paboTku
W BbiMycKa BUMONOrMUecKy akTUBHbIX BelwecTB (nanee - BAB)
" HOBbIX, Bomnee ahtheKTUBHbIX LienoyeK coefuHeHni. UMeHHo
Mo3TOMY CTONb BaXXHO coBNofaTh BCe HeobX0aMMble YCHOBUS
u BpaTb BO BHMMaHWe BCe (DaKTOpPbl, B TOM YMCNe FeHOTUN,
XapaKTepUCTUKM NUTATeNbHOM Cpefbl, TUM SKCMNaHTa U T. I,
obecneunBallLMe HapaliMBaHWe KannycHol TkaHu. [anee
ONA COXPaHEeHWs LieHHbIX CBOWCTB HEe0BX0AMMO Mepuoauye-
CKM MepecaxwuBaTh Kannyc Ha CBEXYH NUTaTENbHY cpepy
(kaxpble veTbipe Hegenu) [1). OgHako B peaynbTaTe YacTom
nepecajKu B KannycHbIX KyNbTypax BO3HWUKAKOT HeraTUBHbIE
naMeHeHua (MHMMLMpOBaHKe, 06pa3oBaHMe MYTAHTHBIX Kie-
TOK, yTpaTa crnocobHOCTM K [eNeHUI0, BO3HUKHOBEHWE COMa-
KINOHanbHbIX BapuaHToB, rmbenb Knetok u T. 4.). [2]. 0gHuM

Cryopreservation of callus cells
of Lupinus angustifolius L. at low
temperatures in an electric freezer

M. I. Sergushkina*, 0. 0. Zaitseva*,
T. V. Polezhaeva*, 0. N. Solomina*,
A. N. Khudyakov*, 0. N. Shupletsova**

* Institute of Physiology, Komi Science Centre of the Ural Branch of
the Russian Academy of Sciences, Syktyvkar

** Federal Agrarian Science Centre of the North-East named after
N. V. Rudnitskiy,

Kirov

mara.kovalkova@mail.ru

Abstract

With advances in biological sciences, the development of
new protocols for cryopreservation of various biological
objects becomes increasingly popular. Optimization of mod-
ern methods for long-term storage of plant callus tissues,
which are difficult to extract and expensive, is of particular
relevance. The article assesses the possibility of preserving
Lupinus angustifolius L. callus cells for 7 days in a household
electric freezer at -80 °C using the traditional cryoprotectant
as dimethylsulfoxide. The prospects of the presented method
of callus cryopreservation are shown. Research in this area
will be continued.

Keywords:

callus, cryopreservation, viability, electric freezer, di-
methylsulfoxide

W3 METO[0B CHWXKEHWS 4acTOTbl MaccupoBaHus sBnseTcs
“cnonb3oBaHWe METOLLA KPUOKOHCEPBMPOBaHUS Kannyca. Uc-
cnepoBatenu paspabotanu MHOXeCTBO CNoco60B KPUOKOH-
CEpPBMPOBAHMS XMBOTHBIX KNETOK W TKaHE# C coXpaHeHueM
PenpoayKTUBHOW CMOCOBHOCTM (0OLMTBI, CrepMaTo30MAbl,
aMBpuoHbl) [3], coxpaHas KneTKU N KNeTouHou Tepanuw
(cTBONOBbIE KNETKM, KpoBb W Ap.) [4, 5] u T. A Ho, BMecTe ¢ Tem,
UCnonb3oBaHWe MUHYCOBOrO TEMMEPaTYPHOro pexumMa bbiBa-
eT TPYLHO peanu3oBaTb, TaK Kak XXMBOTHbIE U PAaCTUTENbHbIE
KneTKu 06nafatT LOBOMbHO BECOMbIMU OTANUMAMU. OTMETUM
HECKOJIbKO 0COBEHHOCTEM: Hanuume XEeCTKUX CTEHOK pacTu-
TeNbHbIX KNETOK BNMUSIET HA NPOHUKHOBEHWE PaCcTBOPEHHbIX
BewecTB, MeTabonuMuecKylo akTUBHOCTb M 3apofbiweobpa-
30BaHue Nbja [6]; akTMBHasA [eATenbHOCTb XNOpONNacToB
MOXET BbITb 0TBETCTBEHHA 33 UPE3MEepHbIA OKUCTUTENbHbIN
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cTpecc, 0cobeHHO Ha 3Tane oTTauBaHus, Korpa annapat go-
TOCMHTE3a U @HTMOKCUAAHTHbIE CUCTEMbI eLe He MONIHOCTbH
BOCCTaHoBWAKMCh [7]; Bakyonu Boobuie MoryT o6pasoBbiBaTh
Ha cebe 6onbloi 06bEeM Nbia, TaK KaK XXMLKOCTb NPOCTO Moj,-
LaeTcs 3aMmopaxuBaHuio. CrefoBaTenbHo, 4N 3aMopaXxuBa-
HWSl PacTUTENbHONM TKaHU HeoBXOLMMO MPaBWIbHO BbIBPaTh
MOLXOMbl 3aMOpaXWBaHMs, OMpefeneHHble TeMnepaTypHble
pexxumbl. [pu aToM cnepyet 6paTth BO BHUMaHWe U cneuuguky
CaMoW KNeTKM, BUL,0Bble CBOWCTBA KYNbTYp, NOLBEPratowmx-
€9 3amMopaxxuBaHuio. CoBpeMeHHble TEXHONOruM npegnonara-
10T 49 COXPaHEeHUs Kanyca UCNomnb30BaHWe XMIKOro asoTa.
TpafMUMOHHBIM KPUOMPOTEKTOPOM 7151 MOBbIWEHUS BbDKMBA-
€MOCTHU KPUOKOHCEPBMPOBAHHOMO pacTUTENbHOr0 MaTepuana
npu Temnepatype xuaKoro asota (-196 °C) asnsaerca gume-
Tuncynbgokeng, (nanee - IMCO) [8]. KpuokoHcepBaumum nog-
BEPratT KNEeTKU U TKaHU PacTeHWil LLleHHOro reHodoHaa Uiu
o6naparLmx BbICOKOA MeTaBoNMUecKoi akTUBHOCTbIO CUH-
Te3a npakTUyecku 3Haummbix BAB: cycneH3noHHbIE KynbTy-
Pbl, KyNbTYpbl MEPUCTEM, MblfbL,A, TPOTONNACTbI, 3MBPUOULbI.
OpHako uvawe obbekTamMu Onis NpUMeHeHUs MeTopa sIBMS-
0TCS KannycHble KynbTypbl. MeTogbl KpMocoxpaHeHus pas-
pabaTbliBalOTCS C y4eTOM CaMbIX pa3Hoobpa3HbiX (haKTopoB,
B TOM UMCIie U CBOICTB KNETOK, TaK KaK CaMblil ONTUMaNbHbIN
BapWaHT - 370 He6oMbLME KNETKM, B KOTOPbIX HE COREPXUT-
cs GonbLoit 06beM xupKocTU. Kaxpnas oTnenbHas cuTyaLms
TpebyeT K cebe KOHKPETHOro M CreuudUueckoro oTHole-
HUS KaK B MpoLiecce 3aMOpaXXMBaHUs, TaK M NOCNenyoWero
oTTauBaHusg Matepuana. Heobxogum nopbop onTUManbHbIX
yCnoBuit, 06ecreunBatoLLMxX BbICOKYH BbXKMBAEMOCTb KNETOK
npu 0TTamBaHum v pekynbTusaumumn. 0693aTenbHbIM yCNOBUEM
YCMEWHOCTU MeTOfa SBNSETCH COXpaHeHWe nocne pasMo-
PaXMBaHWS MOPMOreHeTUUeCKUX MOTEHLMUA M CNOCOGHOCTH
pereHepupoBaTb  KWM3HECMOCO6HbIe
pacTenus. B cnyuae npuMeHeHns Kpu-
OKOHCEpPBAaLMM K KNeTKaM - UCTOYHU-
Ky BAB, HeobxoauMmo cOXpaHATb MX
MPOAYKTMBHOCTb  (KONMUECTBEHHBIA
M KaueCTBEHHbI COCTaBbl LENeBbIX
BTOPUUHbIX MeTabonutos). MMeHHo
Mo3ToMy Heob6X0OMMO TLLATENbHO CO-
6rniopaTh BCe YCNOBMA U NpaBuna npo-
BeJEHUs NOJ0BHbIX 3KCMEPUMEHTOB,
CBAA3aHHbIX C BO3[ENCTBMEM HU3KUX
Temneparyp.

Mpouenypa 3aMopo3ku C UCMONb-
30BaHMEM >XMOKOr0 asoTa CBsi3aHa
c GonbwuMn TpyaHocTamu (moporo-
cTosiee obopypnoBaHue u ero obeny-
XWUBaHWe, HE0BX0JMMOCTb Creumanb-
Horo o6ydyeHua nepcoHana u op.).

bnarogaps ToMy, uTO OTEYECTBEH-
Hble nabopatopuu W MHoOrue uccne-
L0BaTeNbCKMe  LeHTpbl  obnapawoTt
L0BONTbHO HEMnoxXuM nabopaTopHbIM

MPOTOKOMbI 41 3aMOPO3KW KYNbTYp KNeTok 6e3 npuMeHeHns
XMOKoro asota. oatoMy Lenb AaHHoi paboTbl - OLEHUTb
3 (heKTMBHOCTb NMPUMEeHeHus KpuonpoTektopa (OMCO) gna
COXPaHeHWst KannycHbix Knetok npu temnepatype -80 °C B
yCnoBusix 6bITOBOrO 3N1EKTPOMOPO3UIIbHUKA.

MaTepMaan n MetToabl

KynbTuBMpOBaHME pPACTUTENbHOM KNETOUHOW KYNbTypbl
nionuHa y3konuctHoro (Lupinus angustifolius L.) npoBogu-
nu B TepMocTaTtax Binder (Tepmanus) npu +26 °C B TeMHoTe
B TeueHue 21 cyToK Ha NuTaTenbHoM cpene Mypacure-Ckyra,
copepxalue Butamuubl (Mr/n: B, - 10; B, - 0,5, B, - 2.0; B, -
10;B,-10;B,-10; B, - 05; B, - 0,0015) 1 thuTOropMOoHbI
(HatTunykcycHaa kucnota - 1,0 mr/n; kuHetuH - 0,1 mr/n).
Kannyc xapakTepuayeM Kak rOMOreHHblit Genoro LgeTa, pbix-
NbliA, yMEpPeHHO 06BOLHEHHBIX, C YAENbHOM CKOPOCTbI0 POCTa
0,99+0,25 cyt-1.

KpuokoHcepBauua Knetok. B kauectBe 61onornyeckoro
o6beKTa MCMoNb3oBanu KNeTku Kannyca (B Boapacte 15 gHel)
[BYLONbHOTO pacTeHus JNionuHa y3KonucTHoro (Lupinus
angustifolius L.), u3BeCTHOr0 UCTOUHMKA anKanoupo. v obna-
[La10LLLEr0 BbICOKMM YPOBHEM KannycoreHesa. LiBeT kannycHoil
TKaHu - Genbli 6es npuMeceit. [lng aKcnepuMeHTa OT Kannyc-
HOW TKaHW 0TAenanu arperat pasmepom 10 x 10 MM 1 noMela-
N1 B KpuonpoGupky ¢ 1,5 Mn nutaTenbHoit cpeabl Mypacure
n Ckyra (nanee - MC) [10] npu pH 6,1. Kannycbl 3aMopaxwusanu
B cpefax MC (koHTponbHas rpynna) u MC ¢ KpuonpoTeKTopoM
OMCO 10 % no pByM cxemaM. CxeMa 2 oTnnuyaeTcs [ONOMHU-
TeNbHOW 3KCMO3MLLMEN IKCMNAHTa C KPUOMPOTEKTOPOM Mpu +7
°C B Teuenne 1u. U3BecTHo, uto [IMCO npoHMKaeT B KNeTKM
Kannyca ¢ pasHoii CKOPOCTbi0 B 3aBUCHMOCTH OT UX Audide-

[ ]
[ ] =
3KCNO3ULMA
+ mc 15 muH.
Mpwn 22-25 °C.
S\‘O
&€
Q\O
[ 1]
[ ]
3KCNO3ULMA
OEMA1L + ﬂ;‘gff’k 15 muan,
B\ Npu 22-25 °C.
[ 1
]
+ AMCO\,  2Kcnosnuma 15 MuH.
10% Mpwn 22-25°C.
+ AONOAHUTE/IbHaA
3Kcnosnuyusa 1 yac npu 7°C
= &S
vy
.. bl
S

Pasmoposka

Vnanchic \\> E Samoposia w\\\\
060pyJJ,OBaHMEM, cerogHa npepocras- pacisopa ‘ % pavcume

NleHa BO3MOXXHOCTb NPOBOOUTDb ntobble
OnbITbl M UCCNefoBaHus. B yacTHoCTH,
MHOrne uccnepoBatenn  nonayymnu
BO3MOXXHOCTb pa3pa6aTb|BaTb HOBbIE

OTMLIBKA >

Boaman Galn (+38 40 °C),
1.5 mun.

-80°C 1
7 cyrou v

3amelia KpUONPOTETOPa
Ha cpeay MC, skcnosuums
15 MUH.

PucyHok 1. CxeMbl KpUOKOHCEPBMPOBaHUS KNETOK Kannyca.
Figure 1. Cryopreservation schemes of callus cells.
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peHumauum [9]. Kannyc umeet auddepeHUmpoBaHHble 1 He-
ouddepeHLUpoBaHHble KneTku. MoatoMy ang atheKTUBHO-
ro BO3LEACTBMA KPUOMPOTEKTOpa HEOoBXOAMMO WCKMIOUMTD
BO3MOXHOCTb HE[LOCTAaTOYHOT0 BNUSIHUS KPUOMPOTEKTOPA,
a TaKXe CpPaBHWUTb BbDKMBAEMOCTb KNETOK Kannyca ¢ 4onon-
HUTenbHbIM Bo3peiicTeueM IMCO u Ges Hero. CxeMbl Kpuo-
KOHCEPBMPOBaHMS KNETOK Kannyca NpeacTaBneHbl Ha puc. 1.

EMKocTM ¢ MaTepuanamu nomelLany B MOpO3uibHble Ka-
Mepbl ANS NOCHeAyHLWero 3aMopaXuBaHUs U XpaHeHus npu
Temnepatype -80 °C. lpouecc oxnaxpeHus npoTekaeTt npu
TemnepatypHoM pexwume oT +20..-20 B TeueHue 2,6 MuH.,
a 3aTeM TeMmnepatypa onyckanacb o -80 °C, 3amMopaxuBa-
HUe LNKUNoch 0KoNo 3,5 MMH. XpaHeHWe MaTepuana npoucxo-
LOMNO B TeYeHWe Hefenu, fanee OH MopBeprancs oTTauBa-
HWI0 B BOASIHOM BaHHe, B KOTOPYH Habupanu Tennyw BoAy C
TeMnepaTypoit okono 40 °C. B npouecce 0TTauBaHWs EMKOCTH
C MaTepuanamu NepuoaMuYecku BCTPSXMBAMM, B CPESHEM MO
1-1,5 MuH. Bce onbiTbl C 3aMopaXXMBaHUEM U MOCHELYHOLWUM
oTTauBaHMeM MaTepuna notopanu 21 pas.

OnpepeneHne XM3HECMOCOGHOCTH KannyCHbIX KNETOK.
B npouecce npoBefeHust 3KCMEPUMEHTOB C MaTepuanamu
OCHOBHOE BHMMaHWe 6bino yoeneHo TakoMy napaMmeTpy, Kak
KneTouHasl Xu3HecrnocobHocTb. B xoge onbiTa nocpefcTBoM
NPUMEHEHUS MUKPOCKOMOB XXMBbIE TKaHW KIETOK NPOBepsiy
Ha NpeaMeT UX LLenoCTHOCTYM MpY NOMOLLM BUTANIbHOTO Kpacu-
Tens TpunaHoBoro cuHero. O0T6Mpanu NUHLETOM yacTb Kan-
nyca ¥ nomewanu ero B anneHgopa, nanee pobasnanu 400
MK cpefbl MC 1 akkypaTHO BCTpsixuBanu Kannyc. MuneTkon
Mactepa ot6upanu 100 MKN XUOKOCTH C KNETKaMM,
Kanso noMeLany Ha NnpeMeTHOe CTeKNo U fo6aB-
nanu 100 mkn 0,1 %-Horo pacTBopa TpUnaHoBOro
CWHEro, HaKpblBanu MOKPOBHbLIM CTEKMOM, U3MMLLI-
Ku ybupanu ¢unbTpoBanbHoi Gymaroit. Mpenapart
OLleHWBanu nof MUKpockonoM npu ysenuueHuun 10
x 10. MpoweHT xmn3HecnocobHbIx KneTok B 06pasLie
(Ha 100 kneToK) onpepmenanu ucxons U3 cnocob-
HOCTW KpacKW, NMPOXOAs Yepe3 TPaBMUMPOBAHHYH
MeMBpaHHYK TKaHb MepTBbIX KNeToK, npupaaBaTb
WM CMHUIA OTTEHOK. [apannenbHo C 3TUM XUBble
KNETKM He MponycKanu Yepes CBOM 060/104YKM Kpa-
cutenb. MoaToMy Mbl flenaeM BbIBOA, UTO LLENoCT-
HOCTb MeMBpaHbl, @ TaKXKe BbINONIHEHWE el CBOEiA
3alNTHON (YHKLMM W ABNFETCA BaXKHbIM 3a10roM
XU3HELeATeNbHOCTH KNEeToK.

CratucTuueckuit aHanus. [poBefieHne cTaTu-
CTUYECKOr0 UCCre[0BaHUSA MMetleics WHgop-
MaLuM MO3BONSIET MONYYUTb CPELHWE 3HAueHus
U OTKNOHEHUe. B Lensax BbluMCNeHUs CTaTUCTUYe-
CKOW 3HAUNMOCTM PasHULLbl MEXAY BCeMW napame-
Tpamu ucnonb3oBanocb cneuuanbHoe M0, a Takxe

npousowenwue B TKaHaX. [lo BO3AeNCTBUS HU3KOI TeMnepa-
Typbl BO BCex Tpex npo6ax oTMeuanu Genbiil LBET Kannyca
6e3 npumecei, ero pbIXnyw KOHCUCTEHLMIO W NIErKocTb pas-
LeneHus Ha arperartbl ((poto).

Mocne ceMu CYTOK XpaHEeHWs KamiycHOW TKaHu Tmpu
Huskon Temnepatype (-80 °C) u nocnepyloweit pasMopos-
K1 B npo6ax Bo BCeX BapuaHTax LBET Kaniyca MU3MeHusncs
Ha XXenToBaTblil, MOBbICMNACh NNOTHOCTb W, KaK CNefcTBue,
pasgeneHue Ha arperatbl cTano 6onee TpypoeMkuMm. Tem-
nepaTypHble Mepexofbl Bbi3biBAT M3MEHEHUs KONMYEeCTBa
BHYTPUMKIETOUHO W BHEKNETOYHOI BOLbI, KOTOPas 3aHUMaeT
OrPOMHYI0 PONb AJ1S1 PEryNIMPOBaHUs COCTOSHUSA U (YHKLIMO-
HUpoBaHMsg MeMbpaH KneTok. B npouecce 3aMopo3ku u oTTan-
BaHus B GMonoruyeckoit MeMGpaHe NPOMCXOAST NepecTpoiika
W U3MEHEHWS CTPYKTYPHOrO COCTOSIHUS BUCNOS, UTO BeYeT 3a
co60¥ U3MEHEeHHs YCNOBUI B3aMMOAENCTBUS ee KOMMNOHEHTOB
(6enkoB, hocthonuUnMLoB, FMUKONPOTEUHOB U T. ), B pe3yfb-
TaTe KOMMOHEHTbI MeMBpaHbl MOrYT HaX0AUTLCA B Bonee yno-
PSLOYEHHOM COCTOSIHUM, M BCA KNeTouHas MeMBpaHa TepseTt
CBOICTBA CBOEM NepBOHaYanbHoN NOLBUXHOCTH, BHEWHE 3T0
NPOSBNSIETCS NOBbIWEHUEM NAOTHOCTH Kamnyca U U3MEHeHM-
eM ero uperTa.

Mpu BO3LEACTBMM OTPULLATENBHON TEMMepaTypbl Knet-
KM MOBPEX[ATCa M faxe norubatT, 3To ABnseTca cnep-
CTBMEM MEXaHMUeCcKoro BO3AENCTBUS PacTyLWWX KpUCTannoB
NbJLa U UX pPaclIMpeHUeM Npu 3aMopPaxuUBaHUK. Takxe 0HUM
W3 (haKTopoB rMBenu KannycHblX KNeToK SBASeTCS 0CMOTH-
ueckuil mucbanaHc M, Kak pesynbTaT, HEKOHTpOAMpyemoe

A b

®oro. BHewHuit Bup, kannyca Lupinus angustifolius L.: A - MakpodoTorpacdus: b - Mukpo-
totorpadms (choto E. 3. fywnHo).

Photo. Appearance of Lupinus angustifolius L. callus: A - macrophotograph, b -
microphotograph (photos by E. E. Dushina).

lMokasaTenu L,enocTHOCTM KneTouHoit MeMBpaHbl KannycHbix Knetok (M g, n=7),

xpaHuswmxcs npu -80 °C B TeueHne ceMn cyToK

Cell membrane integrity parameters of callus cells (M * g, n=7) stored at -80

°C for seven days

nopxonbl YunkokcoHa u Manu-YutHu. lMonyuaembie
3HaueH!sl ONPefensnncb B KauecTBe TOUHbIX MPH
ycnosuu, uto p <0,05. CoxpaHHOCTb NpepcTaBnsnm

B NPOLLEHTaX M0 OTHOWEHMIO K YPOBHIO A0 3aMopa-

XuBaHus, npuHsaToro 3a 100 %.

MNoka3zatenn”
Cepus
[lo 3amMopaxuBaHus Mocne oTorpeBsa
Kannyc 6e3s kpuonpotekTopa (KOHTporib) 83,02,0 21,4£2,3*
Kannyc + IMCO 10 % (cxema 1) 82026 38021
Kannyc + IMCO 10 % (cxema 2) 82825 38,0+ 2,1

PesynbTathl 1 ux 06cyxpeHue

N3HauanbHoe oLeHWBaHWE peanu3oBbiBany Me-
TOLLOM OCMOTPa, NpU KOTOPOM M3y4yanu nepeMeHbl,

MpumeyaHue. * - faHHble NpeAcTaBneHbl B NPOLEHTaX N0 OTHOWEHWIO K YPOBHIO [0 3aM0-
paxuBaHus, npuHaToro 3a 100 %. * - pasnuume c nokasarenem fo 3amopaxusanus p <0,05.
Note. # - data are given in percent in relation to the level before freezing, taken as 100 %.
* - difference with the index before freezing p < 0.05.
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06e3BOXMBaHWe, UTO N1 PACTEHUIA MOXKET UMETb PELLaoLLYH
pofb NpU ASMTENbHOM XPaHEHUU MPWU HU3KKUX TemnepaTypax.
B HalweM nccnepo0BaHNM yCTaHOBEHO, UTO NPU UCMONb30BAHNN
KpuonpoTtekTopa [IMCO nokasaTenb LEeNOCTHOCTM KNETOYHOM
MeMBpaHbl KanmyCHbIX KNeToK Bbil CTaTUCTUYECKM 3HAUMMO
Bbilwe. CTAaTUCTMUECKON pasHULbl MeXTY cxeMamu 11 2 3amo-
paxwuBaHus ¢ ucnonb3oBaiuem IMCO He BbisiBNeHo. JumeTtun-
CYNbGOKCUA, - 3TO NPOHUKAIOWMA KPUOMPOTEKTOP, OCHOBHOE
ero [eiCTBME HaMpaBneHo Ha npefoTBpalleHue BbicTporo
06pa3oBaHua nbaa. M3BECTHO, UTO BbICOKME KOHLLEHTpaLuM
[LaHHOTO KPWOMPOTEKTOpa BbI3bIBAlOT TOKCUUECKOE AEeiCTBUE
Ha KNeTKu, paspyLuas 4BYCOMHY CTPYKTYpy MemBpaHbi [11]. B
HalleM UCCNef0BaHNM NOKa3aHo, UTo TOKCHUECKoe feicTBue
10 % OMCQ He 3aBMCHT OT BPEMEHM IKCMO3MLMM KIETOK Kanny-
Ca C KPUOKOHCEPBMPYIOLLMM PACTBOPOM.

CToMT OTMETUTb, YTO MPWU MMKPOCKOMMPOBaHMM 0BbIYHO
BWHbI OKpaLeHHbIe KNeTKH, PacnonoXeHHble B 6onbliem um
MeHbILEM KONMYECTBE MO NOBEPXHOCTM arperata, B TO BpeMs
KaK B ero rnybuHe oHW 0TCYTCTBYIOT. MIcXOAS U3 3TOr0, OCHOB-
HbIM MapaMeTpoM pesynbTaTMBHOCTM BblbBPaHHOrO NOAX0AA
A0/KHa CTaTb pereHepaLms nocne NpoLeafypbl pasMopaxusa-
Hus, Brarofaps KOTOPOi TKaHU HAUMHAKOT pa3pacTaThbes U fe-
NUTbCS, pacronarasch Ha UCKYCCTBEHHOI NUTATeNbHOM cpefe.

B npoueccax 3aMopo3sku v 0TTanBaHus BeLylas pofb 0T-
BOZMTCS COCTOSIHMIO KNEeTOYHbIX MeMbpaH U MeMbpaH opra-
Henn. O6pasoBaHue nbaa U feruapartaLmus asnsTC 0CHOB-
HbIMKM (haKTOpaMu, CnocoBHbIMA NPUBECTM KNETKY K rubenu
npu 3amopaxusaHuu. Mo pesynbTataMm aKCNepuMeHTa onpe-
LeneHo, uTo npuMmeHeHue kpuonpotektopa AMCO nonoxu-
TeNbHO BAWUSIET HA COXPAHHOCTb KaTyCHbIX KNETOK JaXxe npu
-80 °C (puc. 2). 370 cBa3aHo ¢ TeM, uto [IMCO yBenuuusaet
06LLYH KOHLEHTPALMI0 0CMOTUYECKUX BeLLeCTB, CBA3bIBaeT
cB06OAHYI0 BHYTPUKNETOUYHYIO BOJY, MOBbLIWAET BS3KOCT,
TEeM CaMbIM, Npegynpexaas NoBpeXAeHns KNeTok KpucTan-
namu nbpa.

3aknoyeHune

KpuokoHcepBUpoBaHUe pacTUTENbHbIX KIETOK SBASeTcs
MepcneKTMBHON HayuHoll ctepoil. CoBpeMeHHble YCnoBus

CoxpanrrocTe %

24

Kamnnve Oe: kpaonpoTexTopa
= Kamnye + IMCO 10% (cxema 1)

Kanayve+IMCO 10% ( cxemal)

PucyHok 2. Mokasatenb COXPaHHOCTM KannycHbix Knetok (M = g, n=7), xpa-
HuBwmxcs npu -80 °C B TeueHWe cemu cCyTOK. ¥ - pasnuume C nokasatenem
COXPaHHOCTYU cepum «kannyc 6e3 kpuonpotekTopa» p <0.05.

Figure 2. Preservation rate of callus cells (M = g, n=7) stored at -80 °C for
seven days. ¥ - difference with the index of preservation of the series “callus
without cryoprotectant” p < 0.05.

npepnonaratoT pa3paboTKy HOBbIX, BOCTYMHbIX MPOTOKONOB
OAS [LONTOCPOYHOT0 XpaHeHWs BUonornueckux MaTepuanos.
Mo pesynbTaTaM NpOBEAEHHOr0 MCCNEf0BaHUS MOXHO CLe-
naTb BbIBOA, UTO MpUMeHeHue Hu3Kux Temnepatyp (-80 °C)
U TpaguumuoHHoro kpuonpotektopa [IMCO pna coxpaHeHus
KanmnycHblX KNeTOK SBNSETCS MEepCreKTUBHbIM CrnocoboMm
B 06nactu KpuokoHcepBupoBaHus. OfHaKo NpepcTaBneHHble
pesynbTaTbl HOCAT NpefBapuTENbHbIi XapakTep U TpebytoT
LanbHEeNWero nayyeHus.

ABTOpr 3a9BNAT 06 OTCYTCTBUU KOH(NKUKTA MHTEPECOB.

WUcTouHuKn u nuTepatypa

1. Myurun, A. B. KannycHele KynbTypbl Spergularia
marina (L.) Griseb.: nonydyeHue 1 UTOXMMUYECKUIA aHa-
nu3 [ A. B. Nywruu, J1. 0. Jlapuesa, M. B. Kynaxos [1 gp.] //
BecTHuk bBantuitckoro depepanbHoro yHuBepcuteTa
uM. W. Kanta. Cep: EcTecTBeHHble U MeOULMHCKME Hay-
ku. - 2023. - N2 1. - C. 89-112.

2. Oununnosa, C. H. PaspaboTka atdeKTUBHbIX cnocoboB
LeMOHWUPOBAHUS  KaNNyCHbIX KYNbTYPLEHHbIX feKap-
cTBeHHbIx pacteHuit / C. H. dununnosa, T. W. utueHko,
A. 0. NoreunHa [u mp.] // Tpyabl BrY. ®usnonoruueckue,
BMOXMMUYECKME U MONIEKYTNSIPHBIE OCHOBbI (hYHKLMOHMPO-
BaHus 6uocuctem. - 2015. - T. 10, N2 1. - C. 211-226.

3. Karp, A. Somaclonal variation as a tool for crop improve-
ment / A. Karp // Euphytica. -1995. - Vol. 85. - P. 295-302.

4. Venkatesh, S. Semen additives for improving fro-
zen-thawed buffalo and cattle semen - a review/ S.
Venkatesh, K. Murugavel, H. Hemalatha, S. Kantharaj, G.
Shalini // CryolLetters. - 2024. - Vol. 45, N2 4. - P. 194-211.

5. Sergushkina, M. |. The use of pectins as part of a cryopro-
tective solution for long-term storage of human platelet
concentrates / M. |. Sergushkina, A. N. Khudyakov, 0. O.
Zaitseva, T. V. Polezhaeva, 0. N. Solomina [ et al] // Cryo-
Letters. - 2022. - Vol. 43. - N2 6. - P. 316-321.

6. Sergushkina, M. I. Apple pectin as a new component for
cryopreservation of nucleated cells / M. I. Sergushkina, O.
0. Zaitseva, A. N. Khudyakov, T. V. Polezhaeva, 0. N. Solo-
mina // Biopreservation and Biobanking. - 2022. - Vol. 20,
N 1. - P. 84-89.

7. Stegner, M. Freeze dehydration versus supercooling of
mesophyll cells: impact of cell wall, cellular and tissue
traits on the extent of water displacement / M. Stegner,
A. Flérl, J. Lindner, S. Plangger, T. Schaefernolte [ et al]
// Physiologia Plantarum. - 2022. - Vol. 174, N2 6. - P.
e13793.

8. Stock, J. The transcription factor WRKY22 is required dur-
ing cryo-stress acclimation in Arabidopsis shoot tips / J.
Stock, A. Brautigam, M. Melzer, G. P. Bienert, B. Bunk [et
al.] // Journal of Experimental Botany. - 2020. - Vol. 71, N¢
16. - P. 4993-5009.

9. Sun, D. Cryopreservation of Schisandra chinensis (Turcz.)
Baill callus and subsequent plant regeneration / D.
Sun, Y-F. Yu, H-Y. Qin, P-L. Xu, Y. Zhao [et al] // Genet-
ics and Molecular Research. - 2016. - Vol. 15. - N2 4. - P.
gmr15049342.

N3BecTua Komu HayuHoro LeHTpa Ypanbckoro otaeneHus Poccuitckoin akagemum Hayk N2 7 (73), 2024

Cepus «CenbCcKoX03aMCTBEHHbIE HayK1»
www.izvestia.komisc.ru



10. Murashige, T. A Revised medium for rapid growth and concentrates / M. |. Sergushkina, A. N. Khudyakov, 0. O.

bio assays with tobacco tissue culture / T. Murashige, Zaitseva, T. V. Polezhaeva, 0. N. Solomina [ et al.] // Cryo-
F. Scoog. // Physiologia Plantarum. - 1962. - Vol. 15. - P. Letters. - 2022. - Vol. 43. - N2 6. - P. 316-321.
473-497. 6. Sergushkina, M. I. Apple pectin as a new component for
1. Nagel, M. Plant cryopreservation: Principles, applica- cryopreservation of nucleated cells / M. I. Sergushkina, O.
tions, and challenges of banking plant diversity at ul- 0. Zaitseva, A. N. Khudyakov, T. V. Polezhaeva, 0. N. Solo-
tralow temperatures / M. Nagel, V. Pence, D. Ballesteros, mina // Biopreservation and Biobanking. - 2022. - Vol. 20,
M. Lambardi, E. Popova [et al.] // Annual Review of Plant N2 1. - P. 84-89.
Biology. - 2024. - Vol. 75. - P. 797-824. 7. Stegner, M. Freeze dehydration versus supercooling of
mesophyll cells: impact of cell wall, cellular and tissue
References traits on the extent of water displacement / M. Stegner,

A. Florl, J. Lindner, S. Plangger, T. Schaefernolte [ et al]
// Physiologia Plantarum. - 2022. - Vol. 174, N2 6. - P.
e13793.

8. Stock, J. The transcription factor WRKY22 is required dur-
ing cryo-stress acclimation in Arabidopsis shoot tips / J.
Stock, A. Brautigam, M. Melzer, G. P. Bienert, B. Bunk [et
al.] // Journal of Experimental Botany. - 2020. - Vol. 71, N
16. - P. 4993-5009.

9. Sun, D. Cryopreservation of Schisandra chinensis (Turcz.)
Baill callus and subsequent plant regeneration / D.
Sun, Y-F. Yu, H-Y. Qin, P-L. Xu, Y. Zhao [et al] // Genet-
ics and Molecular Research. - 2016. - Vol. 15. - N2 4. - P.
gmr15049342.

10. Murashige, T. A Revised medium for rapid growth and
bio assays with tobacco tissue culture / T. Murashige,
F. Scoog. // Physiologia Plantarum. - 1962. - Vol. 15. - P.
473-4917.

1. Nagel, M. Plant cryopreservation: Principles, applica-
tions, and challenges of banking plant diversity at ul-
tralow temperatures / M. Nagel, V. Pence, D. Ballesteros,
M. Lambardi, E. Popova [et al] // Annual Review of Plant
Biology. - 2024. - Vol. 75. - P. 797-824.

1. Pungin, A. V. Kallusnye kultury Spergularia marina (L.)
Griseb.: poluchenie i fitokhimicheskii analiz [Callus cul-
tures of Spergularia marina (L.) Griseb.: production and
phytochemical analysis] / A. V. Pungin, L. 0. Lartseva, M.
V. Kulakov, E. A. Popov // Bulletin of the Immanuel Kant
Baltic Federal University. Series: Natural and Medical
Sciences]. - 2023. - Vol. 1. - P. 89-112.

2. Filippova, S. N. Razrabotka effektivnykh sposobov de-
ponirovaniia kallusnykh kultur tsennykh lekarstvennykh
rastenii [Development of efficient methods for depositing
callus cultures of valuable medicinal plants] / S. N. Filip-
pova, T. |. Ditchenko, A. 0. Logvina, V. M. Yurin // Materi-
als of the BSU. Physiological, Biochemical and Molecular
Bases of Functioning of Biosystems. - 2015. - Vol. 1. - P.
21-226.

3. Karp, A. Somaclonal variation as a tool for crop improve-
ment / A. Karp // Euphytica. -1995. - Vol. 85. - P. 295-302.

4. Venkatesh, S. Semen additives for improving fro-
zen-thawed buffalo and cattle semen - a review/ S.
Venkatesh, K. Murugavel, H. Hemalatha, S. Kantharaj, G.
Shalini // CryolLetters. - 2024. - Vol. 45, N2 4. - P. 194-211.

5. Sergushkina, M. I. The use of pectins as part of a cryopro-
tective solution for long-term storage of human platelet

BnaropapHocTb (rocsapaHue)

WccnepoBaHus BbINOMHEHb! B paMKax rocynapcTBeHHoro 3apanus WMHctutyta dmnsunonorum OUL, Kommn HLL VpO PAH no teme
«Buoduamnueckme MexaH13Mbl KpUo3aLLuTbl 6MO0GHEKTOB 1 B3aUMOLECTBUSA crieuduueckux 6aktepuodaros ¢ peLentopamm
Knetok nepcuHmit» (N 1021051201894-0).

Acknowledgements (state task)

The research was performed within the framework of the state task of the Institute of Physiology FRC Komi SC UB RAS on the
topic “Biophysical mechanisms of cryoprotection of bio-objects and interaction of specific bacteriophages with receptors of
Yersinia cells” (N2 1021051201894-0).

WUHdopmaums 06 aBTopax:

CeprywkuHa Mapta WUropeBHa - Mnafwwnidi HayuHblil COTPYAHMK UHCTUTYTa thmnamonorum KoMu HayuHoro LeHTpa YpanbcKoro
otnenenna Poccuidickoit akapeMuun Hayk; Scopus Author ID: 57196452710; ORCID 0000-0002-3113-527X (167982, Poccuiickas
®epepaums, Pecny6nuka Komu, r. CoiktbiBkap, [CM-2, yn. MNepBomaiickaq, a. 50; e-mail: mara.kovalkova@mail.ru).

3aiiueBa OkcaHa OneroBHa - KaHAMAAT 6MONOTMUECKUX HAYK, CTAPLINIA HAYUHbI COTPYAHUK UHCTUTYTa thuanonorum Komm Ha-
YuHoro LieHTpa YpanbcKoro otaeneHns Poccuidckolt akageMuun Hayk; Scopus Author ID: 231120092100; ORCID 0000-0001-9427-
0420 (167982, Poccuitckas ®epepauns, Pecnybnuka Komu, r. CoikTbiskap, [Cl-2, yn. Mepsomaiickas, g. 50; e-mail: ddics@
yandex.ru).

MonexaeBa TatbsiHa ButanbeBHa - [OKTOp 6MONOrMUECKUX HayK, 3aBenytollas nabopatopueit MHcTUTyTa dusnonorum Komu
HayuHoro LeHTpa Ypanbckoro otneneqns Poccuiickon akagemuu Hayk; Scopus Author ID: 35590512500; ORCID 0000-0003-

NaBectna Komu HayuHoro LeHTpa Ypanbckoro otaenenns Poccuiickoit akagemun Hayk N2 7 (73), 2024
Cepua «CenbCKoX03aNCTBEHHbIE HAYKW»
www.izvestia.komisc.ru

131



132

£4999-3077 (167982, Poccuitckaa ®epepaums, Pecny6nuka Komu, r. CoikTbiBkap, [CM-2, yn. MepBomaiickaq, o. 50; e-mail:
tatvita@yandex.ru).

Conomuna Onbra Hyp3agMHOBHa - KaHLMAAT GUONOrMUECKUX HAYK, HaYUHbIM COTPYLHMK MHCTUTYTa duanonorum KoMy HayuHo-
ro LeHTpa Ypanbckoro oTaeneHus Poccuitckoit akapemum Hayk; Scopus Author 1D: 55287278200; ORCID 0000-0001-5187-8698
(167982, Poccuitickas ®enepauus, Pecniybnuka Komu, r. CoikTbiBKap, [CM-2, yn. MepBomaickas, 4. 50; e-mail:gameta@mail.ru).

XyaskoB AHppeit HukonaeBuy - KaHoMaaT GUONOTMYECKUX HAYK, CTApLUMA HayuHbI COTPYLHUK MHCTUTYTa thuamnonorum Komu
HayuyHoOro LieHTpa Ypanbckoro otaeneHns Poccuiickon akapemuu Hayk; Scopus Author ID: 23110765900; ORCID 0000-0003-
3757-8263 (167982, Poccuiickaa ®epepaums, Pecnybnuka Komu, r. CbikTbiBKap, [CM-2, yn. NepBomaiickagq, o. 50; e-mail:
defender36@yandex.ru).

LWynneuoBa Onbra HayMoBHa - 0,OKTOP 6MONOrMUECKUX HaYK, BeoylWuil HayuHbli coTpyaHuK PefepanbHoOro arpapHoro Hayy-
Horo ueHTpa CeBepo-Boctoka umenu H. B. PygHuukoro; Scopus Author ID: 54385823700; ORCID 0000-0003-4679-0717 (610007,
Poccuitckaa ®egepauus, r. Kupos, yn. flenuHa, o. 166a; e-mail: olga.shuplecova@mail.ru).

About the authors:

Marta I. Sergushkina - Junior Researcher at the Institute of Physiology FRC Komi SC UB RAS; Scopus Author ID: 57196452710,
ORCID 0000-0002-3113-527X (Institute of Physiology, Federal Research Centre Komi Science Centre of the Ural Branch of the
Russian Academy of Sciences, 50 Pervomayskaya str., Syktyvkar, Komi Republic, Russian Federation, 167982; e-mail: mara.
kovalkova@mail.ru).

Oksana 0. Zaitseva - Candidate of Sciences (Biology), Senior Researcher at the Institute of Physiology FRC Komi SC UB RAS;
Scopus Author ID: 231120092100; ORCID 0000-0001-9427-0420 (Institute of Physiology, Federal Research Centre Komi Science
Centre of the Ural Branch of the Russian Academy of Sciences, 50 Pervomayskaya str., Syktyvkar, Komi Republic, Russian
Federation, 167982; e-mail: ddics@yandex.ru).

Tatyana V. Polezhaeva - Doctor of Sciences (Biology), Head of the Laboratory at the Institute of Physiology FRC Komi SC UB
RAS; Scopus Author ID: 35590512500; ORCID 0000-0003-4999-3077 (Institute of Physiology, Federal Research Centre Komi
Science Centre of the Ural Branch of the Russian Academy of Sciences, 50 Pervomayskaya str., Syktyvkar, Komi Republic,
Russian Federation, 167982; e-mail: tatvita@yandex.ru).

Olga N. Solomina - Candidate of Sciences (Biology), Researcher at the Institute of Physiology FRC Komi SC UB RAS; Scopus
Author ID: 55287278200; ORCID 0000-0001-5187-8698 (Institute of Physiology, Federal Research Centre Komi Science Centre
of the Ural Branch of the Russian Academy of Sciences, 50 Pervomayskaya str., Syktyvkar, Komi Republic, Russian Federa-
tion, 167982; e-mail: gameta@mail.ru).

Andrey N. Khudyakov - Candidate of Sciences (Biology), Senior Researcher at the Institute of Physiology FRC Komi SC UB RAS;
Scopus Author ID: 23110765900; ORCID 0000-0003-3757-8263 (Institute of Physiology, Federal Research Centre Komi Science
Centre of the Ural Branch of the Russian Academy of Sciences, 50 Pervomayskaya str., Syktyvkar, Komi Republic, Russian
Federation, 167982; e-mail: defender36@yandex.ru).

Olga N. Shupletsova - Doctor of Sciences (Biology), Leading Researcher at the Federal Agrarian Science Centre of the North-
East named after N. V. Rudnitskiy; Scopus Author ID: 54385823700; ORCID 0000-0003-4679-0717 (166a Lenin str., Kirov, Rus-
sian Federation 610007; e-mail: olga.shuplecova@mail.ru).

[ng uuTMpoBaHus:

CeprywkuHa, M. U. KpnocoxpaHeHue kannycHbix knetok Lupinus Angustifolius L. npu HU3kux TeMnepaTypax B YCHOBUSIX 3MeK-
Tpomopo3aunbHuka / M. U. Ceprywkuna, 0. 0. 3aituesa, T. B. Monexaesa [u ap.] // UsBectua Komu HayuHoro LeHTpa Ypanbckoro
oTaenenns Poccuiickoit akagemum Hayk. Cepua «Cenbckoxo3aicTBeHHble HayKux». - 2024. - N2 7 (73). - C. 127-132.

For citation:

Sergushkina, M. I. Kriosohranenie kallusnyh kletok Lupinus angustifolius L. pri nizkih temperaturah v usloviyah
elektromorozilnika [Cryopreservation of callus cells of Lupinus angustifolius L. at low temperatures in an electric freezer] /
M. I. Sergushkina, 0. 0. Zaitseva, T. V. Polezhaeva, 0. N. Solomina, A. N. Khudyakov [et al.] // Proceedings of the Komi Science
Centre of the Ural Branch of the Russian Academy of Sciences. Series “Agricultural Sciences”. - 2024. - N2 7 (73). - P.127-132.

[ata noctynnenus ctatbu: 12.09.2024
Mpowna peueHsupoBanue: 25.10.2024
MpuHaTo pewenne o nybnukauuu: 26.09.2024
Received: 12.09.2024

Reviewed: 25.10.2024

Accepted: 26.09.2024

N3BecTua Komu HayuHoro LeHTpa Ypanbckoro otaeneHus Poccuitckoin akagemum Hayk N2 7 (73), 2024
Cepus «CenbCcKoX03aMCTBEHHbIE HayK1»
www.izvestia.komisc.ru



VMK 338.43
DOI 10.19110/1994-5655-2024-7-133-136

COBPEMeHHbIe TeXHoJ10rmu
B KOpMonpouseoacree

M. A. CmonsikoBa, J1. H. lynenuHckux

MepMCKUii rocyLapCTBEHHbI arpapHO-TEXHONOTUUYECKMIt
yHUBepcuTeT uMeHu akapemuka [. H. MpsaHuwHMKoBa,
r. lepmb

dulepinskih.liudmila@yandex.ru

AHHOTaLMUS

Mpo6nembl o6ecneueHns NpopoBONbLCTBEHHON BesonacHoCTH
B 4aCTW yfoBneTBOpeHUs noTpe6HocTeil HaceneHus B Ka-
YEeCTBEHHOW NMPOAYKLUN XKMBOTHOBOACTBA He TepsloT CBOeW
aKTYyanbHOCTH, TaK KaK 0Tpacib )XMBOTHOBOACTBA, B OTIMUME
OT pacTeHWeBOACTBA, JONrUe rofbl 6bina NUIWEHa WHBECTH-
LLUOHHBIX MOTOKOB. YBbITOUHOCTb XXMBOTHOBOACTBA, BbICOKas
TPYROEMKOCTb M KanuTaNoeMKOCTb MPOU3BOACTBA B XXUBOT-
HoBopcTBe 06ycnaBnMBanM ynajoK B OTpaciuM KOpMOMpo-
M3BOACTBA. B 3TMX ycnoBusix ToNbKo aKTUBHOE NPUMeHeHUe
COBpPEMEHHbIX TEeXHONOrMA B KOPMOMPOM3BOACTBE MOXET
B KOPHe M3MeHWTb CUTyauui. B pesynbTate uccnepoBaHus
ONpefeneHo, YTo B HacTosillee BpeMsi NMOCTENEHHOe BHe-
APeHue COBPEMEeHHbIX TEeXHOMOrWi B KOPMOMpPOW3BOACTBE
NoBbllWaeT KayecTBO KOPMOBOI 6asbl, COKpalLaeT yAenbHbIi
pacxof KOpMOB Ha nonyyeHue eguHULbI npoayKuuu. Cpeau
COBpeMeHHbIX TeXHONoruit B KopMonpouseogcTee ocobo oT-
MeueHbl PONIM FeHEeTUKM, CEeNeKLMN U CEMeHOBOACTBA CEMSH
KOPMOBbIX KYNbTYp.

KnioueBblie cnosa:

KOPMONPOU3BOACTBO, TEXHONOTMM, NMPOPYKUMS KMBOTHOBOS-
CTBa, KOPMOBbIE KyNbTYpbl

OTpacnb KOpMOMPOM3BOACTBA 3aHUMAET B XXMBOTHOBOL-
CTBE KII0UEBOE MECTO, TaK KaK KauecTBO KOPMOB, NPOLYKTUB-
HOCTb KOPMOBBIX KYNbTYp ONPefensoT 06beMbl NPOM3BOACTBA
1 KQuecTBO NPORYKLMM XMBOTHOBOLCTEA.

B [lokTpuHe npofoBoNbCTBEHHOW GesonacHocTu Poccuu
Ha nepuop, Ao 2030 r. 3anoxeHa LieNnb 3HaUMTENbHOTO YBENU-
ueHWst 06bEMOB NPOM3BOLCTBA NMPOLYKLUM XMBOTHOBOACTBA
M NOBbIWEHUA 3((EKTUBHOCTU Pa3BUTUSA [LaHHOW OTPACu.
JlocTuxeHne [aHHOM Lenu HEeBO3MOXHO 6e3 MHTeHCU(UKa-
LM KOPMOMPOM3BOACTBA, 3aKMIOUaloWencs B PacluMpeHnu
MOCEBOB KOPMOBBIX KYNbTYp, MOBbIWEHAN UX MPOLYKTUBHO-
CTM, onTMMM3aLMK 3aTpat. 0TMeuaeTcs, UTo Ha [aHHbIA Mo-
MEHT BeduuuT NpoTenHa B KOPMOBOM 3epHe pocturaet 35 %
oT Hopwbl [1].

B ocHoBe uccnepoBaHWi ucronb3oBancs Meton 0606-
LWeHNs M aHanu3a pesynbTaToB HayuHbiX pabot B obnactu
npobrneM, COCTOSHUS U NEPCMEKTUB CO3LaHUsA U NMPUMEHEHNS
COBPEMEHHBIX TEXHONOMMI B KOpMONpon3BofCcTBe B Poccuu.

Modern technologies in fodder
production

M. A. Smolyakova, L. N. Dulepinskikh

Perm State Agro-Technological University named after
academician D. N. Prianishnikov
Perm

dulepinskih.liudmila@yandex.ru
Abstract

The questions on ensuring the food security in terms of
meeting the needs of the population in high-quality livestock
products do not lose their relevance, since the livestock in-
dustry, unlike crop production, has been deprived of invest-
ment flows for many years. The unprofitability, the high labor
and capital intensities of production in animal husbandry
have caused a decline in the feed industry. In these condi-
tions, the active use of modern technologies in feed produc-
tion only can radically change the situation. By the study
results, at present the gradual introduction of modern tech-
nologies in feed production improves the quality of the feed
resources, reduces the rate of feed consumption per unit of
production. Among modern feed production technologies,
the role of genetics, breeding, and seed production of forage
crops is particularly important.

Keywords:

forage production, technologies, livestock products, forage
crops

CofiepxaHue CbIporo NpoTenHa B CyXOM BellecTBe 3efne-
HOI Macchl 15 NPOM3BOACTBA 06LEMUCTBIX KOPMOB He npe-
Bbiwaet 10-12 % npu Hopme B 14-15 % [2].

OMHOI U3 COBPEMEHHBIX TEXHOMOT A B KOPMOMPOM3BOCTBE
ABNSIOTCA TEXHOMNOrWM M0 YNYULIEHWI0 0BECTIeUEHHOCTN KOPMOB
pacTuTeNbHbIM BENKoM 3a CUeT BMonorusaLuu 3emnefenis,
pacLIMPeHrs MOCeBHbIX Mnouianei 6060BbIX KynbTyp [0 On-
TUManbHbIX arpOTEXHUUECKMX NapaMeTpoB, TaKUX KaK Knesep,
3CMapLeT, MIoLEPHa, KO3NATHUK, TOPOX, BUKa, MIOMKH [3].

OCHOBHbIMM TEXHONOTUSIMU B KOPMOMPOU3BOACTBE [OMK-
Hbl BbITb MEpefloBble MOCTUXKEHNS B 06NacTu CenexkLum u ce-
MEHOBOJCTBA KOPMOBBIX KYNbTYp, KOTOPblE BO3MOXHbI MpU
BHE[PEHNM 3NIEMEHTOB «YMHOI0 3eMIefenus», MHhopMaLy-
OHHbIX TEXHONOIUH, TEXHUYECKUX WHHOBALMI. BaxHoe MecTo
B CUCTEME COBPEMEHHbIX TEXHONOrMIA B KOPMOMpPOM3BOLCTBE
3aHMMalOT TMBpUIbI CENbCKOXO3ANCTBEHHBIX KyNnbTyp, Tex-
HOMOTWUM TEHOMHOTO pefaKTUPOBaHUS, PacrpoCTPaHEeHMs
IM-noceBHoro matepuana [4].
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CnepyetT OTMETUTb, UTO YBENMYEHME NPOJYKTUBHOCTY
CEeNbCKOX03AACTBEHHbIX YrOAWUA BO3MOXHO 33 CUET MaKCH-
ManbHOro UCMonb3oBaHWUs Buonornyecknx hakTopoB pacTe-
HWA NPY MUHWUMANbHOM BIOXKEHWUW MaTepUalnbHbIX U TeXHUYe-
CKux 3arpar [5).

H. 10. KonoBanosa u C. C. KoHoBanoBa B CBOWX UCCNep0-
BaHWUAX BbIABMIIM, UTO YCKOPEHHOE MPOBANMBAHUE UCXOLHOM
Maccbl M BHECEHWE KOHCEpPBAaHTOB MpW 3aroToBKe cuioca
CMocoBCTBYKOT NyylweMy MOGKWUCIEHUID CUNOCA, CHUXEHWIO
COLLep)XaHUs MacnaHoi KUCNOTbl. B uacTHoCTH, cunocoBaHue
60b60B0-3naKoBbIX TPaBOCTOEB C BUOKoHcepBaHTOM bBoHcu-
nax QopTe N03BONSET NONYYUTb KOPM C COAEPXKAHWUEM NpoTe-
uHa B 13-18 % v KoHLEHTpaLeit 06MeHHoI aHeprum (panee -
03) B 9,7-10,4 MI1x B 1 Kr cyxoro BeuecTBa (nanee - CB),
T. €. 0YeHb BbICOKOr0 KayecTsa [6].

t0. C. lTapuoHos, B. b. XXapHukos, E. U. bapaHoga, I. H. Ko-
Banuekep, A. A. KocoB B KauecTBe COBPEMEHHbIX TEXHOMOrUiA
B KOPMOMpPOWU3BOACTBE BbILENSIOT NPUMEHEHWE 3NeKTpoMar-
HWUTHOW 06PaBoTKM CeMAH PacTeHWUN KOPMOBBIX KYNbTYp, TaK
KakK HayuHooGOCHOBaHHOE MPWUMEHEHWe 3NEKTPOMAarHWUTHOM
06paboTKM CeMAH pacTeHWil NO3BONSIET MaKCUMANbHO peanu-
30BaTb reHETUUECKUA MOTEHLMaN COPTOB KOPMOBLIX KyNbTYp
LN POCTa UX YPOXKaNHOCTM U MOBLILEHUS KauecTBa KopMo-
BoK 6asbi [7].

t0. A. Nlantuna u H. A. KynukoBa onpegenunu, uto Bo3ge-
NnblBaHUe CyAaHCKOM TPaBbl C UCMONIb30BaHUEM MUHEPANbHBIX
yno6peHuit U CTUMyNaTopa pocTa JaeT BO3MOXHOCTb MOBbI-
CUTb LLEHHOCTb KOPMOBOIA 6a3bl, 0CO6EHHO Coflep)aHue npo-
TenHa [8].

A. A. Kytysosa, A. C. linakos, B. M. Koconanos, 1. M. Te-
bepames, B.T. BonoBuK 0TBOAAT BaXKHYH ponb B peanusauuu
MOYBEHHO-KNMMaTUUYECKOro MOTEHLMana TeppuTopuii coptam
W rMBpMZAM HOBOTO MOKOMEHWS, YCTOWUMBLIM K HeBnaro-
NPUSATHBIM (haKTOpaM Cpefbl, BKNOYas MOYBEHHbIE YCNOBUS
(KUCNOTHOCTb, YNNOTHEHWE W Ap.). B cOBpeMeHHbIX yCnoBusx
CBOEBpPEeMEeHHasi CMeHa CopTa no3BonseT yBenuuutb cbop cy-
XOro Bel,ecTBa B 3aBUCMMOCTM OT BUAA KynbTypbl Ha 7-15 %,
a TaKKe 3HaUMTEeNbHO NOBLICUTb KauecTBo NPoRyKLuuu [9).

Wcnonb3oBaHWe HOBbIX TEXHONOTMYECKUX NMPUEMOB MO-
3BONISIET CHM3WUTb PacXof, KOPMOB Ha efMHULY NPOAYKLWK
3a CYeT MOBbIWEHMS KayecTBa KOpMoB. [lnHamMuka pacxopa
BCEX KOPMOB Ha Npo13BOACTBO 1L, MONOKA B LIEHTHEepax Kop-
MoBbIX eauHuL, B 2015-2022 rr. B Poccuu HarnapHo nokasa-
Ha Ha puc. 1.
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PucyHok 1. Pacxop, Bcex KopMOB Ha Npou3BOACTBO 1 L, MONOKA B LIEHTHepax
KopMoBbix eauHuL B 2015-2022 rogax B Poccuu [10].

Figure 1. Consumption of all forages for the production of 1 quintal milk in
quintals of feed units in 2015-2022 in Russia [10].

IvHammka pacxopa Bcex KOpPMOB Ha npou3BopcTeo 1 i
npMBeca KpynHoro poraToro CKoTa B LIEHTHepaX KOpMOBbIX
eguHuy, B 2015-2022 rr. B Poccun HarnsigHo nokasaHa Ha
puc. 2. [pouCXofMT CHUXeEHWe [aHHOro nokasatens Ha 1,6 L
KOPMOBBIX ef1HUL,

A 13,3

A 13,5

A 13,4

A 13,7
A 13,9
A 14,9

14,5 15

2020
2019
2018
2015

12,5 13 135 14

PucyHok 2. Pacxop, Bcex KOpMOB Ha Npon3BoACTBO 1L, MpuBeca KPynHoro po-
raToro ckota B LieHTHepax kopMoBbix eguHuy, B 2015-2022 rogax B Poccum
[ram xe].

Figure 2. Consumption of all forages for the production of 1 quintal cattle
weight gain in quintals of feed units in 2015-2022 in Russia [10].

IvHammuka pacxopa Bcex KOpPMOB Ha npou3BopcTeo 1 i
npuBeca CBMHEW B LLeHTHepax KOpMOBbIX eduHuy, B 2015-
2022 rr. B Poccuu He Tak IpKO BbIpaXkeHa, Kak Mo KpynHoMy
poraTomy cKoty (puc. 3).
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PucyHok 3. Pacxop Bcex KOpMOB Ha Mpou3BOACTBO 1 U MpuBeca CBUHEW
B LiEHTHepax KopMoBbIx eauuu B 2015-2022 rogax B Poccuu [Tam xe].
Figure 3. Consumption of all forages for the production of 1 quintal pig weight
gain in quintals of feed units in 2015-2022 in Russia [10].

Wcxops u3 puHaMmKM pacxofa BCex KOPMOB Ha NPOU3BOS, -
cTBo 114 MONOKa, NpUBECa KPYMHOMo poratoro CKoTa, CBUHEN
B LIEHTHepax KopMoBbix efuHuy B 2015-2022 rr. B Poccum,
BUIHO, UTO CHWXXEHWe YOENbHOro pacxofa KOpMOB 03HauaeTt
MofyyYeHne OLHOM0 U TOro Xe 06beMa MPOAYKLUW XKMBOTHO-
BOACTBA 3a CYET MOBbIEHWUS KauecTBa KOPMOB MpyU MOMOLLM
COBPEMEHHbIX TEXHOMOTUA.

B HacTosiwee BpeMsl OTCYTCTBYET CUCTEMHOCTb B BOMpOCe
CO30aHMSA U MPUMEHEHWUS COBPEMEHHbIX TEXHONOTUNA B Kop-
MOMPOW3BOLCTBE, YTO 06YCNOBNEHO LenbiM PSAOM MPUYMH
¥ npobneM pasBMTWS B LLeNIOM OTPaciu KOPMOMPOW3BOLCTBA
m.

Henamepumo Gonblume 3aTpaTbl TPYLOBbIX, MaTepuarb-
HbIX, MHAHCOBbIX PECYPCOB B OTPAC/M XMBOTHOBOACTBA, MO
CPaBHEHWUK C pacTeHMeBOLCTBOM, 06ycnaBnuBakT Heobxo-
OMMOCTb aKTWUBHOTO BHELPEHWUS COBPEMEHHbIX TeXHOMOruii
B KopMonpouseoactBe B Poccuu. Cosgaue ycnosuit gng
IWIMPOKOTO BHELPEHUS COBPEMEHHbIX TEXHONOTMI B KOPMO-
MPOU3BOACTBE AOMKHO BblpaXaTbCsi B HOPMUPOBaAHUM NON-
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HOM LLeMoYKM CO3L,aHNs HOBbIX, BbICOKOMPOAYKTUBHBIX COPTOB
pacTeHMil KOPMOBbIX KynbTyp, KOPMOBbIX A06aBoK. [JaHHas
LLenoyKa [0MmKHa CBA3aTb HayuHble UCCNELO0BaHMS, COPTOM-
CrblTaHus, anpobaLmio, CeMeHHOe NPOM3BOLCTBO B OLHY Lie-
TNIOCTHYH CUCTEMY C aKTUBHBIM (HUHAHCUPOBAHWUEM CO CTOPOHDI
rocynapcTBa M CHUXeHUEM YpoBHS GropokpaTusma B ctepe
CeneKLM1 1 CEMeHOBOLCTBA.
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3anacbl NpoRyKTMBHOW BRaru

Ha Nonax v onacHble
arpoMeTeoponoruyeckme BJeHus
B YenabuHckou obnactu

netom 2023 ropa

T. H. YyitkuHa

FOHO-YpanbCKuil rocys,apCTBEHHBIN arpapHbIii yHUBEPCHTET,
r. Tpouuk

tatyana-chuykina@mail.ru

AHHOTaLMUS

B ctaTbe npepcraBneHbl M onucaHbl faHHble Yens6uHckoro
LeHTpa no rMApOMEeTeoponorui U MOHUTOPUHTY OKpYXKatolLeil
cpeAbl Mo 3anacaM NPOAYKTUBHOW Bnaru Ha nonax Yens-
6UHCKOI 06NMacTi ¥ 0 CNOXMBLIMXCH ONAcHbIX arpoMeTeopo-
norudeckux aenenuax neroM 2023 r. Bo BTopoii gekape Mas
B MaxoTHOM Cnoe MoYBbl KONUYECTBO MPOAYKTUBHOI Bnaru
6biN0 MeHble CPefHUX MHOFONETHUX U MPOWNOrOfHMX 3Ha-
ueHuii. C nepBoil fieKafbl UIOHS N0 BTOPYHO fileKafy aBrycra Ha
TeppuTopumn Yenabunckoit obnactu Habnioganuch Bce rpapa-
LMM YBNAXKHEHUS, COOTBETCTBYHWMUE CPEAHUM MHOTONETHUM
NoKa3aTensiM U XapaKTepu3yloumecss Kak yA0BneTBOpUTENb-
Hble W onTUManbHbie. C TpeTbeil AeKafbl aBrycTa no BTOpyH
AeKapy ceHTabpsa noutu Ha Bceil Tepputopumn YensbuHckoi
obnactu cosganocb onacHoe arpoMeTeoponorMyeckoe sBne-
HUe - NepeyBNaXXHEHNE NOYBbI.

KnioueBblie cnosa:

0CafKu, NPoOAyKTUBHAA Bnara, yBliaXXHeHWe, onacHble arpo-
MeTeoponorv4yeckue gaBJyieHUs, norogHbie ycnoesus

CornacHo nporHosam ueHTpa noropbl «®oboc», B Yens-
BuHcKol o6nactv neto 2023 r. oXupanoch Tennee HOpMbl
npuMepHo Ha 1,5-2 °C. B cpegHeM nepBbii MecaL, A0MXeH 6bin
BbITb Tennee HopMbl npumepHo Ha 1°C, B uione - okono 2 °C,
aBrycT NpOrHo3vpoBancs [0BOMbHO TEMbIM C OTKIOHEHM-
eM 0T KIMMaTuueckoit HopMbl B +1,5 °C. Mo ocafikaM: UIOHb
oxupancs 6nM3KUM K HOpMe, TaK XKe KaK UIofb, a B aBrycre
KONMYeCTBO 0C3LKOB MpPeAnonaranoch MeHblue, YeM 06bIYHO
Ha 10-15 %. Ho B 0,0nrocpoYHbIX MPOrHo3ax, Kak npaeuno, Het
yBepeHHOCTU. EcTb hmsnyeckme NpuUHLMMLI, KOTOPbIE TOBO-
pAT, UTO JONS CpefHEMeCAYHOM TeMnepaTypbl TEOPETUUECKM
Henpenckasyemas u coctasnset 35-40 % [1, c. 3-5].

CornacHo HabniopeHusm YenssbuMHCKOro LEHTpa Mo ru-
[POMETE0pPONOTMU M MOHUTOPUHTY OKpYXalowwen cpepbl -
thunuana YpanbCcKoro ynpaeneHus no rupapoMeTeoponoruum
1 MOHWUTOPMHTIY OKPYXaKoWwen cpefbl, N0 COCTOAHMIO Ha 18 Mag
3anachbl NPOLYKTUBHOI BNaru Ha nonsx okasanuch Ha 5-10 MM
MeHblle CPefHNUX MHOTONETHUX NoKasaTeneil ¥ npownorof,-
HWUX 3HaueHui. Ha BomnblMHCTBE HABNIOAATENbHbIX yuyacT-
KoB 3anacbl Bnaru 6binu yposnetsoputenbHbiMu: 0-20 cm

Available water reserves in fields
and dangerous agrometeorological
phenomena in the Chelyahinsk
Region in the summer of 2023

T. N. Chuikina

South-Ural State Agrarian University,
Troitsk

tatyana-chuykina@mail.ru

Abstract

The article presents and describes data from the Chelyabinsk
Center for Hydrometeorology and Environmental Monitoring
on available water reserves in fields of the Chelyabinsk Re-
gion and on the prevailing dangerous agrometeorological
phenomena in the summer of 2023. In the second decade of
May, the amount of available water in the arable soil layer
was less than the average long-term and last year’s values.
From the first decade of June to the second decade of Au-
gust, the territory of the Chelyabinsk Region had different
moisture gradations, which corresponded to the average
long-term indicators and were characterized as satisfactory
and optimal. From the third decade of August to the second
decade of September, almost the entire territory of the Che-
lyabinsk Region was affected by a dangerous agrometeoro-
logical phenomenon - excessive water content in the soil.

Keywords:

precipitation, available water, moisture content, dangerous
agrometeorological phenomena, weather conditions

cnoit copepxan 21-30 Mm Bnaru, 0-50 cM cnoit - 53-70 MM,
0-100 cm cnoit - 110-127 MM npoayKTUBHOM Bnaru. Hegocta-
TOYHble 3anachbl BNaru B NaxoTHOM Coe NoyBbl Habnopanmchb
B MPearopHbiX CeBepo-3anagHbix (MeTeoponornueckas cTaH-
uma (nanee - MC) MupHbiit) u MecTamm B 10ro-BocTouHbIX (MC
KapTanbi) paitoHax - 11-20 MM. A B ceBep0-BOCTOUHbIX pait-
oHax (MC Bpopmokanmak) yBnaxHenue 6bino nnoxum, 0-20 cM
crnoit nousbl cogepxan 8 mM Bnaru. B cnoe nousbl 0-50 cM
B CEBep0-BOCTOUHbIX paitoHax (MC Bpopokanmak) Bnarosa-
nacbl cocTaBunu 38 MM, T. e. BbinM HepoCTaTOUHBIMU. JInwb
MeCcTaM¥ B toro-3anafHbix paiioHax (MC BepxHeypanbck) 3a-
nacbl Bnary B nosiyMeTpOBOM CNO€ MouBbl BbIM ONTUManb-
HbIMK 1 paBHsnuCb 89 MM. B MeTpoBOM croe mouBbl B ceBe-
po-BocTouHbix (MC Bpogokanmak), Mectamu BocTouHbIX (MC
OkTaBpbCcKoe) palioHax M Ha KpaiiHeM tore (MC bpeppl) Bna-
rosanacbl OKas3anucb Hef0CTaTOUYHbIMM W cocTaBunu 76-98
MM. MecTamu B toro-3anagHbix paitoHax (MC BepxHeypanbck)
yBnaxHeHue 6bino ontumanbHbiM, 0-100 cM cnoit nouBbl co-
fepxan 160 MM npofyKTUBHOM BRarv [2].
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Mo cocTosHMio Ha 8 MIOHA 3anachl NPOAYKTUBHOW BNaru
Ha Nongx oKasanucb B Npefenax CpefHNX MHOTONETHWUX No-
KasaTtenei 1 Ha 10-35 MM MeHble NPOLWNOroLHUX 3HAUEHMUIA.
B pesynbTate HepaBHOMEPHOr0 BbINafeHNs 0CafKoB Mo Tep-
putopumn 0bnacTu HabnLawTCs BCe rpagauumn yBRaXHeHUs
nousbl. ONTMManbHoe yBNaXHEHWEe B Max0THOM 1 NONyMeTpo-
BOM Cnosix Habntofanock B HOro-3anagHbix panoHax, 3anachl
Bnaru coctasunu 39 n 74-84 MM cooTBETCTBEHHO. YO0BneT-
BOpMTENbHble M HEQ,0CTaTOYHbIe 3anackl Bnaru 6binu B npef-
FOPHbIX CeBepo-3anafHblX, Hro-BOCTOUHbIX PaiioHax M Ha
KpaitHeM tore: 0-20 cM cnoit copepxan ot 11-18 no 21-23 MM
Bnaru, a 0-50 cm cnoit - 44-50 po 51-70 MM NpoyKTUBHOM
Bnaru. [Inoxoe yBnaxHeHWe: B NaX0THOM Coe NoYBbl MecTa-
MU B CeBepo-BoCTOuHbIX (MC Bpopokanmak) u toro-ocTou-
Hbix (MC KapTanel) paitoHax, 3anacbl Bnaru paBHanuch 6-9
MM, B MONYMETPOBOM CNOE - MecTaMu B CEBEPO-BOCTOYHbBIX
paioHax (MC Bpopmokanmak) - 34 mm [2].

A no cocTosHMI0 Ha 28 MIOHA 3anackl NPOLYKTUBHOW BNa-
MM Ha NonsX BO BCEX CNOSIX MOYBbI OKasanucb Ha 7-30 MM
Bonblie NPOWNOrOfHUX W CPEHUX MHOTONETHUX MOKasaTe-
neit. Ha GonbwuHcTBe HabnofaTeNbHbIX YYacTKOB YBRaX-
HEeHWe MoYBbl YO,0BNETBOPUTENbHOE W ONTUMANbHOE:
MaxoTHbIW CNOM CORepPXUT 22-38 MM, NONYMETPOBBIN -
58-86, MeTpoBblil - 117-159 MM NpoLYKTUBHOI BRaru.
B okpectHocTax (MC Kusunbckoe) B naxoTHOM croe

6 1 30 MM COOTBETCTBEHHO, @ B METPOBOM COE - HefoCTa-
TOUHbIMK - 76 MM. B okpecTHocTsax (MC OkTa6pbckoe) B no-
NIYMETPOBOM ¥ METPOBOM CNOSIX MOYBbI BRaro3anachl Takxke
oKasanucb nnoxumu 1 coctasuny 30 1 50 MM COOTBETCTBEHHO.

lMepeyBnaxHeHne nousbl 3admkcupoBaHo ¢ 29-30 aBry-
cTa no 12 ceHTABPS NpaKTUYECKW Ha BCeil TeppuUTopum 06-
NacTu, KPOMe 10ro-3anafHbiX U MecTaMu KpalHux CeBepHbIX
(MC HsasenetpoBck) palioHoB. 3a nepBylo AeKamy ceHTa6ps
Bbinano 40-90 MM ocapkog, uto B 4-14 pa3 6onble HOpMbI.
CocTosHue nousbl Ha rny6uHe 10-12 cM npu BU3yanbHoM
OLLEHKe YBNa)XXHEHHOCTM OLL,EHMBANOCh KaK JIUMKOE B TEUEHHE
8-15 pgHel, Mectamu ¢ 4-5 no 8-9 ceHTabps - nepexonuno
B MArKOMnacTMyHoe.

Komnnekc He6naronpusTHbIX METEOPONOrMYECKUX BNE-
HWI 3athMKCcMpoBaH ¢ 28 aBrycta no 3 ceHTa6pa NpaKTUYEeCKu
Ha BCeil CeBepHOM NoNoBMHe 06N1acTy, B LEHTPanbHbIX U BOC-
TOUHBbIX paitoHax. OCafKoB B 3TOT nepuog, Bbinano 52-127 MM,
uto B 7-12 pas Gonbuwe HopMbl (Tabnuua). CpemHasa o0THOCK-
TeNnbHag BNaXHOCTb Bo3ayxa cocTasnsana 80-99 % [tam xe).

Komnnekc He6naronpusTHbIX METEOPONOrMYECKUX BNE-
HWI 3adukcupoBaH ¢ 5 no 11 ceHTaGps MecTamu B toro-3a-

CyTouHoe KonuuecTBo ocafkoB 3a nepuog ¢ 01 no 31 aerycrta 2023 ropa

Daily precipitation for the period from 01 to 31 August 2023

MOYBbI COXPAHSIOTCA MaKCUManbHble 3anachl Baru - T e L B Il S

47 MM, KoTopble NouTH BocTUrKM ypoBHA HIB (Hau- | MeTeocTanuus BuHck | ypankck

MeHbLUEi NoNeBoil BnaroeMKocTH) [TaM xel. 01 20 3 28 20 12 14
B toro-BocTouHblx (MC OkTsibpbCcKoe) paitoHax 02 0.4 58 6 6

YBNaXHeHWe BO BCEX COSIX NOYBbI - HE[LOCTAaTOUHOE: 03 03 3

B NaxoTHOM cnoe copepxutcs 20 MM; B nonyMeTpo- 04 2 3 04 3

BOM - 43 MM; B METPOBOM - 82 MM NpOYKTUBHOW Bna- 05 6 1 1 10

ri. B okpectHocTax (MC Bpepibl) B MeTpoBoM cnoe no- 06 18 3 17 20

UBbl YBNAXHEHNE 0Ka3anocb TaKXKe HefoCTaTOUHbIM 07 2 08

W cocTasuno 91 MM NPoAYKTUBHON BRaru. 08 4 3 193 10 18 5
MecTamu B ceBepo-BocTouHbIX (MC Bpopokanmak) 09 7 29 35 18 18,7 07

palioHax B MaxoTHOM W MOAYMETPOBOM CAOSIX MOYBbI 10 06 23 03

3anacbl NPOAYKTMBHOW BNaru OKasanucb nnoxumu - 8 Ll L 05 09

1 30 MM COOTBETCTBEHHO, @ B METPOBOM Cloe - Hepo- 12

CTaTOUHbIMU — 76 MM. 3
Mo cocTosHMI0 Ha 18 Mions 3anacbl NPoAYKTUBHOM 14

BNaru Ha Mofsix BO BCEX CNOSX NOYBbI OKa3anuch Ha 15

9-46 MM Bonblue NPOWNOrOAHNX U CPELHUX MHOTONET- 16

HUX nokasaTtenei. Ha 6onbwmHCTBe HabogaTenbHbIX 17

YUacTKOB YBNaXHeHWe MouBbl Y0BNETBOPUTESNbHOE 18

W ONTUManbHOE: NaxoTHbIA CNON CoaepKUT 23-39 MM, 19 2 7 03 7 5

nonymeTpoBbii - 52-89, metposbit - 102-155 MM 20 03

npoayKTUBHOM Bnaru. B okpectHocTax (MC Bpepbt) 21 03

B MaxoTHOM W MOJYMETPOBOM COSIX MOYBbI 3anachbl 22 06

NPOAYKTUBHOM BNaru NpuBNU3MNUCh K YPOBHIO Hau- 23 3 1 208 123 14 09

MeHblel NoNeBoi BNarOEMKOCTM M COCTaBunM 45 24 05

1 100 MM COOTBETCTBEHHO [TaM Xe]. 2 03 ! !
B toro-socTounbix (MC BapHa, MC OkTts6pbcKoe) 2 2 06 05

paioHax Brarosanachl B MaxoTHOM Cf0€ MOYBbI paB- 2 04 03 3 03

HaAuCh 13-18 MM, T. €. OKa3anuUcb HeL0CTaTOUHbIMU. 28 12 7 6 5 2 3
MecTamu B ceBepo-BocTouHbIX (MC bpopokanmak) 29 14 23 2 40 8 2

paiioHax B MaxoTHOM M MONYMETPOBOM CNOSAX MOYBbI 30 17 17 22 31 22 18

3anacbl NPOLYKTUBHOW BRaru OKasanucb MIOXMMM - 31 38 17 3 2 2 8
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napHbix (MC BepxHeypanbck) paitoHax. OcapKoe 3a 3ToT ne-
puop, Bbinano 68 MM, uto B 12 pa3 6Gonbwe HopMbl. CpepHss
0THOCUTENbHas BNaXHOCTb BO3Ayxa coctaBuna 85-95 %.

B nepuop, c 28 aBrycta no 4 ceHTa6ps Ha Tepputopum Tpo-
MLKOTO MYHULMNANbHOro paiioHa Habntofanack npoxnagHas
u poxpnueas noroga. CpefHecyTouHble TeMnepaTypbl BO3-
pyxa pasHanuch 10-13 °C. OcafKoB 3a faHHbI Nepuop, Bbi-
nano 51 MM, yTo B BOCEMb pa3 npeBbicuno HopMy. KonnuecTso
[Heli ¢ ocapgkamu 1 MM U Gonee cocTaBuno wecTb. CpeaHas
OTHOCWTENbHAs BNAXHOCTb Bo3pyxa paBHanack 77-90 %.
B TeueHne wectu fHeit cocToAHME MOuYBbI Ha rnybuHe 10-
12 cM npy BU3yanbHOM OLLEHKE YBNAXHEHHOCTH OLeHWBANoCh
Kak nunkoe [Tam xe].

CnoxuBlumecss arpoMeTeoponorMyeckue ycnosus 6Gbinu
He6naronpuaTHbIMM Ang YGOpKM ypoxas CenbCKoX03au-
CTBEHHbIX KYNbTYp M 3aroTOBKU KOPMOB.

B pesynbTarte CNoXuBIIMXCS HeBNaronpusTHbIX arpoMe-
TEOPOJIOrMUECKMX YCNOBMIA KOHLLA aBrycTa - Hauana CeHTs-
6ps 2023 r. npeobnagana npoxnagHas noroga ¢ M36bITOYHbIM
KONMYeCTBOM 0CAfLKOB B BULE LOXAS, B NEPBYH LeKafy CeH-
Ta6p4a Bbinano 37 MM (740 % 0T HOpMbI), CO3,aN0Ch OMacHoe
arpoMeTeoponorMyeckoe siBNeHWe - nepeyBnaXHeHWe Mno-
UBbI, YTO NPMBENO K NPOPacTaHUIo 3epHa B Konoce.

B cBAA31 CO CNOXMBLIMMUCA NOTOAHBIMU YCHOBUAMM (onac-
HOe NPMPOJHOe METEOPONOrMYecKoe SBfeHNe - nepeyBnax-

WHdopmaums 0b aBTOpE:

HeHMe MOYBbI) Ha MYHULMMNANbHbIX TeppuTopuax YenabuH-
CKoM o6nacTu 6bin BBEAEH PEXXUM UPE3BbIYAIAHON CUTYaLLUM.

ABTOp 3asBngaet 06 OTCYTCTBUU KOH(NKUKTA WHTEpPeCOoB.

WcTouHuKM 1 nutepartypa

1. WBawHoB, A. J1. [no6anbHble U3MEHEHUS KnuMMaTa U ero
BAUSIHME Ha cenbcKoe xo3aicTBo Poccun [ A. J1. UsaHos//
3emnepenue. - 2009. - N2 1. - C. 3-5.

2. CnpaBku YengabuHCKoOro LeHTpa Mo rMapoMeTeoposnoruu
M MOHWTOPMHIY OKpYXalolWen cpenpl - tunuana Pepe-
panbHOro rocyfapcTBEHHOr0 GHOKETHOr0 yupexneHus
«YpanbcKoe ynpasneHue no ruipoMeTeoponorum u MoHU-
TOPUHTY OKpYXatollen cpefbi». 2023.
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H6unen
3annynnud Bnapumup Fabpgynnosuy

11 okTa6ps 2024 r. 70-neTHuit tobuneit oTMeTn Bnagumup
Fa6aynnosuy 3AUHYIUIUH - BEAYLWMIA HaYUYHbIA COTPYOHUK
0Thena CenbCKOX03ANCTBEHHOW reHOMUKM WHCTUTYTa arpo-
6uotexHonoruit ®ULL Komm HL, YpO PAH, mokTop Guonoru-
YECKMX HayK, Npodeccop, yYacTHUK KOMMIEKCHOW HayuHoM
3KCMeaMLMK B pailoHe aBapuu Ha YepHoBbiNbCKOM aTOMHOI
3NEKTPOCTaHLUM.

Bnapmumup Taboynnosuu popunca 11 oktabpa 1954 r.
B I. CbikTbiBKape. B 1977 r. okoHuMn katenpy reHeTUKu u ce-
nekuuu 6uonoro-noyBeHHoro akynbteta JIeHWMHrpagcKkoro
rocypapctBeHHoro yHuBepcuteta uMm. A. A. XKpaHoBa, no-
ctynun B acnupaHTypy. B 1980 r. ycnewHo 3awutun KaHgu-
LATCKYK AMCCepTauuio Ha TeMmy «M3ydeHue peLeccuBHbIX
neTanbHbIX MyTaLMid U TPAHCNOKALMI B NIMHUSX APO30MIIbI
C pasnnyHOi PafMoyYyBCTBUTENIbHOCTbIOY.

B 1983 r. 6bin npuHar Ha paboty B MHCTUTYT Buonorum
Komu HL, VpO AH CCCP Ha pomKHOCTb MNaflero Hay4Horo
COTPYLHUKA, [anee - Hay4yHOro COTPYLHMKA, CTaplero Ha-
YUYHOTO COTPYLHMKa, 3aBefytowero nabopatopuen, BefylLero
HayuyHoro coTpyfnHuKa. B 1997 r. sawutun HOKTOpCKyH Auc-
cepraumio Ha TeMy «[eHeTuueckne 3dhdeKTbl XPOHUUECKOTO
06nyyeHUs ManbIMKU [,03aMU UOHWU3UPYHOLLETO M3MYUYEHNS».

C 2021 r. Bnapumup labpynnosuy pabotaet B MHCTUTYTE
arpo6uotexHonoruit ®UL Komu HL, VpO PAH. UM paspa6otaHa
KOHLLeNUMs peakuuu reHoTUNOB Ha HU3KOMHTEHCUBHbIE BO3-
LeCTBUS (hU3NUECKUX (haKTOPOB OKPYXKatoLLei Cpefbl; nony-
UeHbl pe3ynbTaTbl 0 NOCNeACTBUSIX 061yUYeHUs 41 TEHOTUMOB
UYenoBeKa, XMBOTHBIX W PacTeHui B 30He aBapuu Ha YepHo-
Gbinbckon A3C; BbigBNEHa 3aBUCMMOCTb peakuuu reHoTuna
OT TWMOB BO3LEWCTBUA (hakTopoB cpenbl. O6WMiA HayUHBbIN

Anniversaries
Zainullin, Vladimir Gabdullovich

crax coctaBnset 6onee 40 net. 3a Bpems paboTbl UM onybnm-
koBaHo 6onee 100 HayuHbIX M HayyHO-MeTOfMUYeCKUX pabot
B BeOyLMX POCCUACKMX U MEXTYHAPOLHbIX XypHanax, B TOM
uncne MoHorpatuu, yue6bHUKK. Ero Tpyabl WMPOKO U3BECTHDI,
OHM OKa3anu GonblUoe BIMSHWE Ha Pa3BUTUE OTEUECTBEHHOI
HayK1 W npuHecnu Bnagumupy FaBoynnoBudy 3aciy)XeHHbIN
HaYUHbIl ¥ 06LECTBEHHbINA aBTOPUTET.

B HacToqwee Bpema B. . 3allHynnuH NpoBOLMT Uccne-
[,0BaTeNbCKy paboTy B 06MaCTU 3KONOTMYECKOI FeHETUKH,
W3yyaeT BOMPOCHI afanTaLuW reHoTMna K MpOoNoHr1MpoBaH-
HOMY BO3[LEMCTBUI0 HU3KOMHTEHCUBHbIX (haKTOPOB OKpYXato-
et cpefbl, ABNSETCS pyKoBoguUTeneM paboTbl no TeMe rocy-
L,APCTBEHHOMO 33[,aHNS «M3yuyeHne reHeTUUecKUX pecypcoB
pacTeHuil U MCMONb30BaHWe WX B CENEKLMOHHOM Mpouecce
C MPUMEHEHMEM 3KONOro-reHeTMYeCKUX MeTofoB Npu CO3-
L,aHWW HOBbIX COPTOB U FMBPMOOB, afanTMPOBaHHbIX K yCno-
BusiM CeBepa», IBNSIETCS OTBETCTBEHHbIM PEAKTOPOM CEpUM
«CenbcKoxXo3aiCTBEHHbIE HayKU» HAYYHOro XypHana «M3Be-
cTua KoMu HayuHoro ueHTpa Ypanbckoro otaenenns Poccui-
CKOW aKaf,eMun HayK».

Mop pykoeopcTBOM Bnapumupa labpynnoeuua nopro-
TOBMEHbI M YCMEWHO 3alLMLLEHbI OfHA LOKTOPCKas U [eBSTh
KaHLMAATCKUX [OMCCepTalMii, opraHu3oBaHa nabopatopus
pafMaLMOHHON reHeTuKu (oTAen papuosakonoruu, MHcTutyT
6uonorun Komu HL, YpO PAH) u kadenpa akonoruu CbiKTbiB-
KapCKoro rocyfapcTBeHHOr0 yHUBEPCHUTETA.

3a cBOW TpymoByl fedatenbHocTb B. I 3ailHynnauH 6bin
MHOFOKPaTHO YAO0CTOEH PasfuyHbIX Harpaf W 3BaHWUi: Mefa-
nblo «3a cnacenne nornbaswmx» (1996), 3HakoM «YyacTHUK
NIMKBMB,ALMM NOCTEACTBMI aBapum Ha YepHobbinbckoit A3C»;
tobunerHon mepanbio «50 net BOMMC» (2016); moyeTHbIMM
rpamotamu: YpO PAH (1996, 1999), MunuctepcTea o6pasoBa-
Hus Pecny6nuku Komu (2002), Mpodicotosa pabotHukos PAH
(2012), Komn HL, YpO PAH (2012), Pecny6nuku Komu (2015);
MNoyYeTHbIMK 3BaHNAMM «[loueTHbi BeTepaH YpO PAH» (2019),
«3acnyxeHHbl paboTHuk Pecnybnuku Komu» (2020).

Bnapumup aboynnoBuy - TanaHTAMBLIA, TPYLONGUBBIN
W NpefaHHbIi cBoeMy Aeny yenosek. bnaropaps ero uyTkoMy
PYKOBOACTBY, NPOBEAEHHbIM UCCNEA0BaHUSIM, CNOCOBHOCTSM,
OH CTan OfHMM W3 BEQYWMX YUYeHbIX B 061aCTU FeHeTUKM
u 6uonorum.

VBaxaeMbit Bnagumup Fa6gynnosuul Xenaem Bam 3po-
poBbs, 6ogpocTu u yBneueHHocTu! Cuactbs, Gnarononyuums
M Kpenkoro cemeiHoro Toinal MycTb v Bnpenb Bawm npotec-
CMOHaMbHble 3HAHWS M OMbIT CMOCOBCTBYHT JanbHenweMy
pa3sutuo MHctutyTal

Konnektns WHCTUTYTa arpobuotexHonorui
um. A. B. XKypaBckoro Komu HayuHoro LeHTpa
Vpanbckoro otgenenns Poccuiickoi akageMmum Hayk
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llapanoBa UpuHa 3aMyHA0BHA

02 anpens 2024 r. [leHb poxgaeHus otMetuna Upuna 3p-
MyHpoBHa LWAPAMOBA - HayuHbl COTpYAHWK OTHena cenb-
CKOX03ANCTBEHHOI reHOMUKM MHCTUTYTa arpobuoTexHonorui
OUL, Komu HL, YpO PAH, KaHZMAAT TEXHUUYECKUX HaYK.

WpwuHa 3nMyHpoBHa popunack 02 anpens 1964 r. B c. Bu-
auHra Komu ACCP. B 1989 r. okoHuuna JleHuHrpaackuit Opaena
OkTa6pbckoit Pesontoumn v OppeHa Tpyaosoro KpacHoro 3Ha-
MEHM TEXHONOMMUYECKUN MHCTUTYT UMeHu JleHcoBeTa (HbiHe -
CaHKT-leTepbyprckuit  roCyRapCTBEHHBIA  TEXHONMOTUUECKHUN
MHCTUTYT (TEXHWUYECKWUN YHMBEPCUTET) MO CMEeLManbHOCTH
«buoTexHonorus».

TpynoBaq u HayuHaq featenbHocTb . 3. llapanosoit cea-
3aHa ¢ KoMy HayyHbIM LleHTpoM. MpuHa 3aMyHA,0BHa NPUHUMa-
fla aKTMBHOE yyacCTue B peanusaLuu npoekta MexanyHapog-
HOTO HayYHO-TEXHUYECKOTO0 LieHTpa «Pa3paboTka TexHonoruu
MUKPOGMONOrMYECKO  YTUIM3ALMKM  OpraHOMUHepanbHoro
HedTaHoro copbeHTax» (2003-2006) u UHTerpaLMoHHOM npo-
ekTe «buopecypcHbii noTeHuMan 1 BUoXMMUUECKas OLEHKa
MMKPOBOLOPOCEN eBpPOMeiicKoro cesepo-BocToka Poccuu
B KauecTse 06bekToB GuotexHonorumn» (2012-2014). 3a nepu-
on, ¢ 2013 no 2019 r. yuactBoBana B roCyLapCTBEHHOM 3KO-
norudeckoil akcneptuse PocnpupopHanaopa no Pecny6nuke
KoMu B kauecTBe aKcnepTa NPOeKTHOW [LOKYMEHTaL/MW 1o Ho-
BbIM 06beKTaM CTpPOMUTENbCTBA; SBASANACL Hay4HbIM PYKOBO-
LuTenem npoekrta nporpammbl «CtapT» no TeMe «Pa3paboTka
Cnoco60B MOMYYeHWs M W3FOTOBNEHME OMbITHLIX 06pasLoB
NonMGYHKLMOHaNbHbIX GuocopbeHToB HediTeyrneBoLopoLoB
W PafMOHYKNNI0B (TAXKENbIX METANNOB)».

B 2012 r. W. 3. Wapanosa B CMNEITU(TY) ycnewHo sawutu-
nla [UCCEePTaLMi0 Ha COMCKAHUE YUEHOW CTeNneHU KaHauaaTa
TEXHWYECKMX HayK Mo cneuuanbHocTu «BuotexHonorusa» (B
TOM umncne «buoHaHoTeXHONOrMM») Ha TeMy «Pa3paboTka KoM-
nnekcHbix top™ buonpenapara gng 6uopemMenmanum 3arpsis-
HEHHbIX HeTAHbIMK YINEBOLOPOLAMM NMOYUB U BOLHbIX CPEd».
B 2019 r. c otnnumem okoHuuna Maructpatypy ®rbYy BO «Cry
uM. Mutupuma CopokuHa» No crneumanbHOCTU «3Konorus
W NPUPOLONONb30BaHUe», 3alLUTUNa BbIMYCKHYH KBanutmuKa-
LLMOHHYI0 paboTy no TeMe «MccnepoBaHue copbLMOHHON cro-
cobHOCTM 6MOMOAMBULMPOBAHHbBIX MATEPUANOB B OTHOLIEHUM

Sharapova, Irina Edmundovna

K HEKOTOPbIM TSXKENbIM MeTannam U paguoHyKnmpaam».

WUpuHoit 3gMyHpoBHOM onybnukoBaHo Bonee 70 pabor,
B TOM UMCNEe B MEXAYHapOLHbIX Ba3ax [aHHbIX HAayYHOro Lu-
TupoBahus Web of Science, SCOPUS; nonyueHo 12 nateHToB.
O6nacTb HayuHbIx uHTepecoB W. 3. llapanoBoil - TexHonorus
MUKpoBMONOrMueckoro CcuHTesa, BuoTexHonorus: 6uonpe-
napatbl, (epMeHTHble mpenapartbl, GuoMoputuLUpoBaHHbIE
MaTepuanbl HanpaBeHHOro UK NONMAYHKLMOHANBHOTO Aeii-
CTBUS, NPUPOLOOXPAHHOTO UNK CENbCKOXO3ANCTBEHHOMO Ha-
3HaueHus.

B HacTosee Bpems W. 3. lapanosa pabortaet B UHCTK-
TyTe arpo6uotexHonornit ®ULL Komu HLL YpO PAH, aensetca
OTBETCTBEHHbIM UCMONHUTENEM aKTyasnbHOW Hay4HOU paboThbl
«Pa3pabotka KoMnneKcHbix thopM BuonpenapatoB U 6uomo-
OM(ULMPOBAHHBIX MaTepuanoB Ana 3aluTbl PacTeHWi oT
tuTotharoB U KceHobMOTMKOB» Mo nporpamMme «Mukpobuono-
rMUeckue CpefcTBa AN UHTErPUPOBAHHOM 3aLUThl pacTeHUH
B CMCTEME anbTepHATUBHOIO 3eMNefenus»; pPyKOBOLMTENEM
acnupaHTa no Teme «PaspaboTka KOMMneKkcHbiX thopM 6uo-
npenapata L UHTErpUPOBaHHOMN 3aLLUTbI OT (IUTOMATOTEeHOB
B KynbTypax [lacneHoBbix».

3a Bpems paboTbl MpuHa 3gmMyHf0BHA nposiBuna cebs Kak
WHULMATUBHBIA COTPYRHUK. Mpu ee HeMmocpeACcTBEHHOM yya-
CTUM 33 CUeT MporpamMMbl no o6HoBREeHW0 npubopHoit Gasbl
npuobpeteHo HoBoe obopynoBaHue U Npubopbl ANS YKOM-
NNeKToBaHUs NabopaTopHbIX NMOMELWEHUI Ha Base MHcTuTyTa
arpo6uotexHonoruit ®UL, Komu HL, YpO PAH; cdhopMupoBaHbl
L,Be HoBble nabopaTopuu 0N NpoBefeHus MUKpobuonornue-
CKUX UCCNEeL0BaHNM U (MTOTPOHHAA NaBopaTopus, UTo 3HaUM-
TeNbHO PaclKUPseT BO3MOXHOCTU AN NPOBEAEHUS HayUHbIX
uccnenoBaHui B o6nact arpo6MOTEXHONOMMI U CeNbCKOX0-
3AWCTBEHHOTO0 PacTeHMEeBOACTBA, B TOM UMC/E [N MONOAbIX
COTPYAHUKOB MHCTUTYTA.

Mpoekt W. 3. Wapanogoit «buoMogutuLMpoBaHHbIe MaTe-
puanbl 08 OUMCTKW MOYBOTPYHTOB M BOOHbIX CPER, OT TsKe-
NbIX MEeTannoB, pagWOHYKNWA0B, HE(TENPOLYKTOB M 3alLUThI
pacTeHMIn OT MOYBOOBMTAIOWMX HACEKOMbIX-BpeauTenei» Ha
XXVIl MockoBckoM MexpyHapogHOM canoHe W306peTeHuil
1 MHHOBALMOHHBIX TeXHONOorui «Apxumen-2024» 6bin yoocTo-
eH «CepebpsHoii Mefanu», B KOHKypce «/HHOBaLMOHHbIe 61o-
TEXHONOrMUecKue pelieHns» MexLyHapoaHOM BbICTABKU-KOH-
thepeHuumn «bruonHpyctpua-2013» - «3onoToit Meganu».

Cnya ¢ HeuccaKkaeMoi aHepruen u aHTy3nasMoM Ha bra-
0 POCCUICKOM Hayku B obnactu GuoTexHonorui, MpuHa 3a-
MYH[,0BHa [OCTUITIA HEMaTbIX YCNEX0B, KaXabIM JHEM CBOEM
)KM3HM [0Ka3biBasi, UTo TPYAOM U [,06POCOBECTHBIM OTHOLWE-
HWEM K [lefly MOXHO [0BMBaTbCS BbICOKUX LeNneil.

Xenaem Bawm, yBaxaemasa MpnHa 3oMyHA0BHA, BONowe-
HMS B XKM3Hb BCEX 3afyMaHHbIX MNaHOB M HauMHaAHWM, nop-
LEPXKM Komner, TBOPUYECKON 3HEPTUH, ONTUMU3MA, KPEenKoro
300poBb4, Bnarononyums u ynauu! Myctb Kaxabiil feHb byner
HanomnHeH pafoCTbio, @ MUP, FapMOHMS 1 NBOBb BCerpa xu-
ByT B Bawem ceppLe!

Konnektns HCTUTYTa arpobuotexHonorui
um. A. B. XKypaBckoro Komu HayuHoro LeHTpa
Ypanbckoro otnenenns Poccuiickoii akagemmum Hayk
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MamaTu nssectHoro
yYyeHoro-arpapHuKka
laBpuuna NBaHoBuua laruesa
(1914-2007)

«...0MbITHOE [0 - He 3KCNEeAMULUOHHOE, OHO TpebyeT
MHorve rogbl paboTsl 1 JOMKHO BbITh OPraHU3yeMo Toraa,
KOrfa Ha3peBsaloT, a OTHIOAb HE TOrAa, KOrha yxe Haspenu
3anpochbl Xn3HU...»

A. B. XKypasckui, 1913

11 Hosi6psa 2024 r. ucnonnunocs 110 net co pHS poXAEHUs
0[JHOr0 M3 0CHOBOTOJOXHMKOB arpapHoi HayK1 U COBPEMeH-
HOTO CeNbCKOX03AWCTBEHHOTO MPOM3BOACTBA Ha KpailHeM
CeBepe, [LOKTOpa CeNbCKOX03AWCTBEHHbIX HAYK, Npodieccopa
laspuuna UsaHoeuua TATMEBA. MacwTabbl v 3HaueHune nuy-
HOCTU 3TOr0 YenoBeKa ANg pa3BUTUS arpapHOro CeKTopa He
TOMbKO B KOMM Kpae, HO 1 [ pyrux ceBepHbIX peroHax TpyaHo
nepeoLeH!Tb.

laBpuun MBaHoBuy arves poguncs B CesepHoit OceTuu
B BeHOI KPeCTbAHCKOM ceMbe. PaHo NUWMNCS 0TLa, KOTO-
pbI norub Ha dpoHTe MpaxkmaHckom BoiHbL. C BeTckux net
OH MO3Han rofof, XOnof U TSXenbli TPy, Bbinacas oTapsl
0BeL, Ha BbICOKOrOpHbIX NacTbuiiax. Yxe B 3penom BospacTe,
Pa3MbILLNAS O MPOXMTOI XKM3HU, OH CUMTAN, UTO MMEHHO B CH-
POTCKOM rONIOGHOM [EeTCTBE NOnyuun HeobxoduMyro 3aKan-
KY W XXWU3HEHHbI OMbIT, KOTOPbIE Aanu eMy CUMy W YrnopcTBo
B MPEOfONEeHNM TPYLHOCTEN, CHOPMUPOBANM ero, Kak yeno-
Beka. B pogHoM cene [ [arueB oKoHUMN CeMUNeTKY, NOCTynuA
B CENbCKOX03AWUCTBEHHbIM TexHUKyM U B 1933 r., nocne ero
OKOHYaHMsl, Hauan TPyLAOBYIO [esTeNbHOCTb MO cheuuanb-
HOCTU B KauecCTBEe YYaCTKOBOro, 3aTeM rfaBHOM0 300TEXHU-
Ka KOMNX03a, B [anbHeWlueM 3aBefyHolLero oTLeNnoM XUBOT-
HOBOACTBA, flanee 3aMecTUTeneM 3aBefyHolLero panoHHoro
3eMenbHoro otnena Mano-Kapauaesckoro paioHa. OpHako
B 1937 r. paboTa Monopgoro cnoco6Horo cneuvanucTa B poj-
HbIX Kpasx 6bina npepeaHa. OH 6bin penpeccupoBaH Ha Cesep
Y BCHO CBOK XM3Hb 6e3 ocTaTKa oThan CeNnbCKOX03AHCTBEH-
HoMy ocBoeHuio CeBepHOro Kpas. 3nech OH npowen 6ombloi
)KM3HEHHbIA W TBOPYECKMI MyTb: OT PSAOBOr0 300TEXHMKA

To the memory of the famous
agricultural scientist Gavriil
Ivanovich Gagiev (1914-2007)

ofHoro u3 nogsepomcTeeHHoro MYITATy xo3siicTBa Ao 3aMe-
CTUTENa MUHUCTpa cenbckoro xo3qidcTea Kommn ACCP, pykoBo-
puTens cTapeiiwero Ha KpaitHem CeBepe HayuHoro yupexpe-
HUS, CTaN W3BECTHBIM B Hallel CTpaHe y4YeHbIM-arpapHUKOM.
Pa3BuTHe CenbCcKoXo3aCTBEHHOW Hayku B Pecnybnuke Komu
KaK no npogomxutenbHocTy (1952-2000), Tak v no pesynbTa-
TUBHOCTW HEPa3pbIBHO CBSA3aHO C €ro UMeHeM.

®opmManbHo HayuHas pabota . W. Farnesa Hauanachb c ero
HasHaueHus B 1951 r. mupekTopoM [eyopckolt cenbcKoxo-
39WCTBEHHOM OMBITHOM cTaHLMK. OfHaKo MHTepec K HayuHoi
pabote [aBpuun MBaHoOBMY cTan NposiBASATL ropasfo paHblue,
elLe BO BpeMs paboTbl B X038/ACTBAX U [LOMKHOCTM 300TEXHUKA
MunucTepcTBa cenbckoro xosactea Komu ACCP. C nepBbix
waros paGoTbl B LOMKHOCTU LUPEKTOPA OMbITHOW CTaHLUU
ero 0CHOBHbIE YCUNUS U 3HEprus BblNK HanpaBneHbl Ha ynyy-
IleHWe KappoBoro W nabopaTopHOro obecreyeHns HayuHbIX
uccnef0BaHuie, Co3L,aHMe Ha OMbITHOW CTaHLMU COBCTBEHHOIA
3KCMepuMeHTanbHol Basbl. 3a KOPOTKMIA NEpUOL, BpEMEHU OH
pewun 3Ty npobnemy. B rogpl ero paboTbl Ha CTaHLMK 3Ha-
UMTENBHO YKPEMUICA KaLpoBblii COCTaB. IKCMepUMEHTaNbHOE
X039/CTBO CTano 06pa3L,oBo-noKasaTenbHbiM. Cpeau cnewu-
anuCcTOB CeNbCKOr0 X03sACTBA BO3POC aBTOPUTET HayUHbIX
COTPYAHMKOB. PYKOBOAWUTENM U CMeumanucTbl TOBapPHbIX X0-
39WCTB OXOTHO LM Ha COTPYLAHMYECTBO C YUYeHbIMU, CMocob-
CTBOBaNM OpraHu3auuu Ha Ga3e CBOMX X03AICTB OMOPHbIX
MYHKTOB OMbITHOW CTaHLMH, CNeLManucTbl-NPaKTUKW aKTUBHO
BOB/IEKANIUCb B 3KCNEPUMEHTanbHyto paboTy 1 onbITHAYECKoe
peno. Konnektus ctaHuuun nog pykosogcteoM [. . Maruesa
OCHOBHbIE YCUNWS HanpaBnsii Ha pasBUTUE MIEMEHHOM0 XK1-
BOTHOBOACTBA B KONX03aX, [LalbHellee yKpernneHue marte-
pUanbHO-TEXHUYECKO Basbl CBOEro X034iCTBA M OMOPHbIX
nyHkToB. Bnarofaps xo3siicTBEHHOW CMeTKe U Tpynonobuio
LMPEeKTOpa Ha OMbITHOM CTaHLMM B KOPOTKMIA CPOK Bbinu
MOCTPOEHbl HOBblE afMUHUCTPATUBHBIA KOPMYC, KIMHCKas
Tennuua, SNeKTPOCTaHLMS, rapax, CyWWnKa, CUIocHas no-
nybalHs, [ounbHas nnowagka Ha nacTbuwe, penbcosas
popora fns nopgbema rpysoB c bepera peku, newexopHas
NEecTHWLA LNg CMycKa K peKe, MepBblil YeTbIPeXKBapTUPHbI
LoM 1 BopoeM Ha 1 Thic. ky6. M. CTaHuus 6bina ocHalleHa
CeNbCKOX03AMCTBEHHON TEXHWUKOW. POCT 3HEproBOOpPYXEH-
HOCTW MO3BOMMI MeXaHW3WUpoBaTb TPYA0EMKUEe MPOLecChl B
)XWBOTHOBOACTBE, Ha CENIbCKOX03AMCTBEHHbIX YTOAbAX CTaH-
umuu. B HayuHo-uccnepoBaTenbckon paGote [aBpuun MBaHo-
BWY CKOHLIEHTPUPOBan MaTepuarnbHble U UHTEeNNeKTyanbHble
pecypcbl Ha peleHUW caMblX OCTPbIX Mpobnem ceBepHOro
CeNbCKOX03SCTBEHHOr0 NPOM3BOACTBA. B XMBOTHOBOACTBE
- Ha YfyJlWeHWW KayecTBa 4 06ecrneyeHHOCTH CKoTa MecT-
HbIMU KOPMaMU, HanaXvBaHUM CeneKLMOHHOW paboTbl C Mo-
NIOYHbIM CKOTOM W OBLLaMW, BbiBeeHWUM Bonee NpoAYyKTUBHbIX
MOPOAHbLIX FPYNM CKOTa Ha OCHOBE MECTHOr0 CENeKLMOHHOro
MaTtepuana. B kopMopobbiBaHuM Wnu: akTMBHas paspaboTka
MPUEMOB MOBbILIEHUS YPOXAMHOCTM eCTECTBEHHbIX CEHOKOCOB
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M nacTbuw, ynydyweHue ux 6OTaHMYECKOro COCTaBa, 0CBOE-
HWe HOBbIX 3eMeflb, pa3paboTKa W BHefpeHWe ONTUMaNbHOM
cUCTeMbl 3emnefenusa Ang panoHoB Kpaiivero Cesepa, uay-
ueHue 3theKTUBHOCTM PasnUUHbIX CMOCOBOB W arpoTEXHUKM
MONyYeHUs! BbICOKMUX YPOXKAEB CUNOCHBIX KymbTyp, KOPHeNno-
0,08 v KapTodens. [TopaxaeT MaclwTabHOCTb 1 06bEM HayUHbIX
MCCNeLoBaHW, BbIMONHEHHbIX HeGONbWMM KONNEKTUBOM CO-
TPYLHWKOB 1 TEXHUKOB B 3TU rofibl. Heo6xoaMMo 3aMeTUTb, UTo
B 1950-e rr. cTpaHa eLwe NoNHOCTbH He BOCCTaHOBMUMACh Noche
Benukoit OTeuecTBeHHOI BOMHbI M paGoTbl BENUCL B YCNOBM-
X TOTaNbHOro peduumTa MHAHCOB, MaTEPUANOB M KaLpoB.
TeM He MeHee KOMIEKTMB pelan MocTaBneHHble 3afjauu no
CO3[aHU1I0 BbICOKOMPOLYKTUBHBIX MEUYOPCKUX OTPOAMIA Kpyn-
HOr0 poraToro CKoTa W OBeL, 0TBEYAHILMX 3KOMOrMYECKUM W
X03AMCTBEHHO-3KOHOMMUECKUM TpeBoBaHuam punonapba ¢
rnoKasaTensiMM NPOLYKTUBHOCTM, 3HAUMTENIbHO MpeBbIWak-
MMM CPefHMe MoKasaTenu, LOCTUTHYTbIe X039UCTBaMM pe-
cny6nuku. CBepx TeMaTUUECKOro NiaHa B OMbITHOM CTaHLUM
NPOBOLMIUCE 3KONMOrMUECKUe WUCMbiTaHus KapTodens (ypo-
XauHocTb - 160-241 u/ra), aumens Ha 3epHo (13,8-17,4 ufra),
MOPKOBM, CBEKJIbI, PELMCA, PENbl U ApYrUX KyNbTyp; B TENMLe
BbIpaLMBanNMUCh TOMATbl U OrypLbl.

B Hauane 1950-x rr. Ha CcTaHUWW YCMEWHO 3aBepluu-
n1cb paboTbl MO CeneKLMM NyroBoro Kneeepa, HayaTble ewe
B 1929 r., Korpa 6bin NpoBeAeH NepBbli NOCEB Knesepa B No-
NeBbIX YCNOBMAX CeMeHaMM, COBpaHHbIMU Ha MOWMEHHbIX
nyrax p. Medopsl. B 1954 r. HOBbI COpT Kneeepa Nyrosoro
MeuopcKkuit ynyudlleHHbI BrepBble paiioHupoBanu B Komu
ACCP, a B fanbHeiiweM oH Bbll PeKOMEHLO0BAH [N CEHO-
KOCHO-NacTouWHOro Mcnonb3oBaHus no Bcemy CeBepHoMy
peruoHy Poccuitckoit ®epepauyu. Mccnenosanus Nedopckoi
CeNbCKOXO03AWCTBEHHON OMbITHOW CTaHLMKM, MPOLOIIKEHHbIE
3aTeM [oCcymapCTBEHHOW CeNbCKOX03AMCTBEHHOM OMbITHOM
ctaHuuen Komu ACCP B noitMe p. Bbluergbl, fanu ocHoBaHue
0SS NpuHATMS coBMecTHoro [ocTaHoBneHus 6iopo 06koMa
n CoBeta Munuctpos Kommn ACCP, B KOTOpOM pekoMeHL0Ba-
nocb Ucnonb3oBathb He MeHee 50 % MUHepanbHbIX ya06peHuil,
nocTynatwowux B pecnybnuky, ons NogKOPMKU eCTECTBEHHbIX
CEHOKOCOB M MacTbuLy, Y4To NO3BOAMNO NOLHATH UX NPOLYK-
TMBHOCTb € 6,7 L/ra ceHa B 1968 r. oo 14,3 u/ra B8 1990 r. Mo
utoram pa6otbl B 1953-1955 rr. Meuopckas cenbckoxo3sin-
CTBEHHas OMbITHAs CTaHUMs TPM rofa noapsg CTaHoBMNaCh
YUYacTHUKOM BcecolosHoi CenbCKoX03aCTBEHHOW BbICTABKMU
“ 0TMevanacb LunnoMammu u atrectatamu. OnbiTHas CTaHLMS
NpoAeMOoHCTpUpPOBana oBeL, HOBO NMOPOLHOI pynMbl, BbiBe-
[.eHHO/ NMPU CKpeLIMBaHUM Nopoj, POMHU-MapL U ceBepHas
KOPOTKOXBOCTad, C XMBOM Maccoit 80 Kr U HAacTPUroM pyH-
HOM MONYTOHKO/ KOMBOMNbHOI WwepcTu 5,5 Kr, aauHon 14 cM.
3a 3TM nokasaTenu CTaHUMS HarpaXKgeHa aTTectaToM nep-
BOI CTemeHW, a cospaTeNb HOBOM MOPOLHON rpynnbl oBeLl
[. A. EnaHelwH1KoB - 30510701 Mefanbio BcecotosHoi cenb-
CKOX039/ICTBEHHOW BbICTaBKMW. 3a BbiCTaBMEeHHYI0 B 1954 T. Ha
BOHX neuopo-xonMoropckyto noMecHyto kopoBy Bonra, ¢ ypo-
eM M0 TpeTbeil NaKkTauun 3424 Kr MONOKa, XMPHOCTbIO 4,19 %,
cTaHumu npucyaunu attectat lll-in crenenn. YuacTHuKamu
BbICTaBKM bbinu gupekTop ctaHuuu . U. Farues, HayuHble co-
TpyaHukm [. A. EnaHewHukoB 1 B. ©. KaHeB, a Takxe LOSpKu
A. M. BonoTHukoBa u A. A. OrpbiskoBa. O6e 3a ycnexu B coupa-

NIUCTUYECKOM CeJIbCKOM X038CTBE HarpaXLeHbl ManbIMu ce-
pebpsaHbIMM Mepanamu BcecolosHoil cenbCKoxo3siCTBEHHOM
BbICTaBKM.

B 1957 r. I. W. TarveB 6bin HasHaueH pupekTopom locy-
LAPCTBEHHOM CeNbCKOX03AMCTBEHHOW OMbITHOM CTaHLUU
Komu ACCP 1 onbITHO-NpOKU3BOACTBEHHOMO X03AUCTBA.

OCHOBHbIMM HanpaBNEHUAMM Hay4uHOW [eATenbHOCTH
CTaHLMM SBRSNUCH: NPOBEpPKA, COBEPLEHCTBOBAHWE W BHe-
LpeHUe NPOrpecCUBHbIX TEXHONOTWI BO3LENblBaHUA OBOLL-
HbIX, KOPMOBBbIX, MN0J0BO-ATOGHbIX KyIbTyp W KapTotens,
MPMEMOB YNyUlleHUs KOPMOBbIX Yrogui B ycnoeuax Komu
ACCP, cenekuus MHOroneTHUX TpaB, OpraHM3auus nepeuy-
HOro CeMeHOBOACTBA W NPOU3BOLCTBA CEMSIH 3NUTbI M NepBoM
PENpOAYKLMN PaiOHUPOBAHHBIX W MEPCNeKTUBHbLIX COPTOB
CeNbCKOXO03NCTBEHHbIX KYNbTYp; CENEeKLMOHHOE COBEpLIEH-
CTBOBaHMe CKOTa, 0BEL, U NTULbI; BbIPALLMBaHUE MIEMEHHOTO
MOJIOAHSIKA CENbCKOX03AWCTBEHHBIX XXMBOTHbIX; MeXaHW3a-
LS TPYLOEMKUX NPOLLECCOB B XXMBOTHOBOACTBE, pacTeHue-
BOACTBE 4 KOPMOMNPOM3BOACTBE.

HeMano TpynHocTei Bbinano Ha ponto MaBpuuna UeaHo-
BWYA KaK YYEeHOro ¥ agMUHUCTPATOPa, YTO6bI M3 HECKOMbKUX
OTCTanbiX X034/ACTB CO3LaTb €[MHOE HAyuHOEe yupexmneHue
C COBpEeMeHHOI 3KcnepuMeHTanbHoi 6asod. Ero Tpypmamu
W HeYeMHOIl 3Heprien onbITHaa cTaHuua K 1975-1976 rr. Gbina
npusHaHa noGeputeneM PoccuicKoro couuanucTUUeckoro
copeBHoBaHug, B 1978 r. - Bcecoro3Horo coumanmMcTMyeckoro
COpPEBHOBaHMs, @ MONOYHas thepMa X03aiCTBa Ha NpoTsaxe-
Huu 12 neT noppsan npusHaBanacb nobeputenem pecny6bnu-
KaHCKWUX M POCCUICKMUX KOHKYPCOB Ha Nyullylo MOCTaHOBKY
nneMeHHoro gena.

flBnascb OcHoBaTeneM M YeTBepTb Beka BecCMEeHHbIM
pyKoBoguTenem [0CYLapCTBEHHOW CeNbCKOXO3AUCTBEHHOM
onbiTHOW cTaHuuu Komm ACCP, T. W. Tarvee cospan matepy-
anbHO-TeXHUYeCKyto 6asy LNA HayuHbIX UCCNEeL0BaHMiA U Npo-
u3BoacTBa. Ero Tpyaamu v aHeprueit B npuropoge ChikTbiBKapa
BbInn NOCTPOEHbI fBa BnaroycTPoeHHbIX NOCeNKa ropoAcKo-
ro TUNa, XMBOTHOBOLUECKME W NTULLEBOLUYECKUN KOMMNEKCHI;
COBpEMeHHasl peMoHTHas 6a3a MexaHu3aLuy, 0BOWEXPaHM-
NULLA C COBPEMEHHbIM 060pYyA0BaHWEM, NETHUN TEMIWUUHbIN
KOMMNEKC, afMUHUCTPATUBHBIA KOPMyC, NeTHWe nareps nns
COZLepXKaHus JOMHOM0 CTafa U NMNEMEHHOr0 MONOHAKA, fLoN-
rOBpPEMeHHble KyNbTypHble nacTbuuwia, nonyyun pasBuTHe
MNOAOBO-ArOAHbIA MUTOMHUK, OCBOEHbI COTHW TEKTapOB HO-
BbIX 3eMeNb U MH. Jp.

B 1979 r. TocymapcTBeHHas CeNbCKOX03AMCTBEHHAS OMbIT-
Has cTaHuusa 6bina nepeBefeHa B nopunHeHne OTpeneHuio
BACXHWI1 no HeuepHosemHoi 30He Poccuitckoit Pepepaumm,
v B ToM e rogy [octaHoneHnem Coseta MuHuctpos PCOCP
o1 21.09.1979 N& 474 cTaHuuM 6bIN0 NPUCBOEHO UMS OCHOBA-
Tens CenbCKOX03AMCTBEHHOM Hayku B KoMu kpae - AHppes
Bnagumuposuua Xypasckoro.

MoLBOAS KPaTKMiA UTOT HAYUHOI 1 OpraHU3aLMOHHON fes-
TenbHocTH [aBpuuna MBaHoBuua larveBa 3a nepumop, ¢ 1951 o
1990 r., nop, ero pyKoBOA,CTBOM W BO BCEX CITy4asx Npu Mopanb-
HO/l W OpraHM3aLMOHHONM MOAJEPKKE, a N0 MHOTUM Hanpas-
NEHUAM HayUHbIX UCCNEeA0BaHUIA NpU HENOCPEACTBEHHOM ero
yyacTuu Bbinu 3aBeplueHbl HayaTble UM, ero NpepLecTBEHHM-
KaMu Unu copaTHMKaMu HayuHble paspaboTku.
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locynapCcTBEHHas CenbCKOX03AMCTBEHHAs OMbITHas cTaHuua uM. A. B. XKy-
paBckoro ypoctoeHa nepexogsiwum KpacHbiM 3HameHem LK KIMCC u Cose-
Ta MutHuctpo CCCP 3a [OCTUTHYTbIe YCMexu B PasBUTUM CENbCKOXO3AN-
CTBEHHOTO NPOW3BOACTBa (cnesa Hanpaso: B. M. KotenbHukos, T. W. Tarves,
E. A. 3i03eBa, 3. Ucynosa, I'. T. limopryHos, b. E. KnuHuos.

The State Agricultural Trial Station named after A. V. Zhuravskiy is awarded
the Red Challenge Banner of CPSU Central Committee and the Council of
Ministers of the USSR for achievements in the development of agricultural
production (from left to right: V. M. Kotelnikov, G. I. Gagiev, E. A. Zyuzeva, Z.
Isupova, G. T. Shmorgunoy, B. E. Klintsov).

B obnactv xuBoTHOBOACTBA:

— BblBEfleHa neyopcKas nopogHas rpynna osew, MNevop-
CKMe NOMYTOHKOPYHHbIe MAcowepcTHble oBubl (1937-1960);

— co3paH nepebiid B CoBeTckoM Coto3e HOBbIN BHYTPUMO-
POAHBIN TUM KPYMHOTO POraToro CKOTa X0NIMOrOpCKOM NopOoAb
Meuopckuit NMX-1(1935-1990).

— paspabotaHbl METOAbI KOMMEHCALLMM CBETOBOIO «rON0-
naHua» Ha Cesepe (BO BpeMs MoOnspHbIX Houew), obecneun-
BalOWMe MOBbIWEHWE MONIOYHOM NPOLYKTUBHOCTM Ha 10-12 %
W YBENWUYEHME CPOKA NNEMEeHHOI cyXBbl KOPOB Ha [Ba-Tpu
roAa, ynyuleHue Bcex u3noNorMueckux nokasarenei;

— BHEJ,peH METO[, XONOLHOr0 BblpalLMBaHUS PEMOHTHOO
MONOJHSIK;

— paspaboTaHa TEXHONOrUS MHTEHCMBHOTO OTKOpPMa
KPYMHOro poraToro CKoTa;

— paspaboTaHa TEXHONOrMs BblPALLMBAHWS NNEMEHHOrO
MONOJHSIKA N1 CEBEPHBIX PErMoHOB Poccum Ha ceHo-cunoc-
HbIX paLuoHax, 0becneunBatoLLas NoBbllWEHWE NPOAYKTUBHO-
cTv Ha 15-20 %, BAUTENbHBIA CPOK UX UCTIONb30BaAHMS B YCIO-
BMSIX NMPOMBILUNEHHON TEXHONOTUY;

— co3paHa MeTOfMKa aKKNMMaTU3aLuuu U pasBefeHus
alpwupckoro ckoTa B ycnoeusax Cesepa, B TOM uuchne B 3a-
nonsipbe;

— BHELPEeHa HOBasl CUCTEMA KOPMIEHUS Kyp C 3aMeHoM
50%-HbIX KOHLEHTPUPOBAHHbIX KOPMOB KoMBUCKNocoM (3u-
MOW) UK 3eneHoi Tpasoi (neTom);

— BrepBble 06cnef0BaHbl CTECTBEHHbIE KOPMOBbIE Yro-
Obs B BacceitHax Bbiuergpl v edyopbl ¥ UX NPUTOKOB, U3Y-
UeHbl XMMUYECKWI COCTaB U MUTaTeNbHOCTb KOPMOB MECTHOM
3aroToBKY;

— CcocTaBneHbl gutdepeHLMpoBaHHble HOPMbl KopMne-
HWSl CKOT@ Pa3nuuHOi NPOLYKTUBHOCTW U Pa3HbIX BO3pacT-
HbIX rpynm;

— paspaboTaHa HoBasi TEXHONOrUsi NPOU3BOACTBA MMAPO-
NU3HbIX BPOXOKENd, 06ecneunBaiowwas IKOHOMUIO Ha KaXnou
TOHHe 25 Kr gedmuUTHOro pbibbero xwpa.

B obnactu 3emnepenua paspabotaHbl:

— HoBasi cuctema 06paboTkM nousbl € yrnybnenuem na-
XOTHOTO FOPU30HTA;

— cucTeMa ceBo060OPOTOB, B TOM YMCHe AN MHOTONETHUX
TpaB ¢ 12-neTHUM UCMONb30BaHMEM TPaBOCTOS;

— MHOroneTH1e KyNbTypHble NacTouwa;

— NarepHo-BbIrynbHOe BecnpuBS3HOE COfEpXaHue Mo-
NIOAHSIKa KPYMHOro poraToro cKoTa;

— Menuopauus 3eMenb M UX OKYNbTypuUBaHWe 3a cyeT
BHECEHWs BONbLIMX [,03 OPraHUUEecKUX yoo6peHun.

B obnactu pacTeHueBofCcTBa 4 NONEBOACTBA:

— M3yyeHbl U BHeApeHbl HoBble ana CeBepa KynbTypbl
(orypeu, ToMaT, YECHOK, MOACOJIHEUHHK, GOpLeBMK, pasnnuy-
Hble BUIbI KanycTbl U 4p.);

— Ha 0CHOBE MECTHbIX FeHO(hOH[L0B BbIBE[EHbl HOBbIE CO-
pTa MHOFONETHUX KOPMOBbIX TPaB;

— WCTbITaHbI 1 PEKOMEH[,0BaHbI s N0CeBa 0HO-, ABYX-,
TPex- U MHOTOKOMMOHEHTHble TPABOCMECH A1 KPaTKOCPOou-
HOrO ¥ BONrONETHEr0 UCMONb30BaHMS;

— Wccnef0BaHbl NOA3MMHUE U paHHeBeceHHue (B Hauane
Mas) NoCceBbl HEKOTOPbIX CENbCKOX03AMCTBEHHbIX KYNbTYp;

— W3yyeHbl APOBM3ALMS KapTotens W WUCnonb3oBaHWe
B KauecTBe CEMEHHOro MaTepuana BepxyleK MpojoBOfb-
CTBEHHbIX KNyGHei;

— paspaboTaHbl MeTOAbl KOPEHHOr0 M NMOBEPXHOCTHOrO
YNYULLEHWS NTYroB, NOBbIWEHWS UX NPOLYKTUBHOCTM.

3T0 Janeko He MONHbINA NepeyeHb PaboT, BbIMONHEHHbIX
MeuopcKol CenbCKOX03AMCTBEHHOW OMbITHOW CTaHLMel no
Pa3BUTUIO HAYKM U CEBEPHOTO CENIbCKOro X03AMUCTBA Mog, py-
koBogcTtBoM I. M. Taruesa. BHepnpeHue ero paspaboTok no-
3Bonmno nonyuntb no Pecny6nuke Komu B 1990 r. - 3060, a no
X039icTBY MHCTUTYTa - 4829 Kr Monoka Ha KopoBy.

HayuHas obwectBeHHocTb 3Hana [aBpuuna VBaHoBK-
ya larueBa, Kak MHWLMATOpA W NMOHEpa 3KCMEPUMEHTOB
Mo CKPELWMBaHUIO XONIMOTOPCKOrO CKOTa C [KEep3edCKuM,
akknumaTusauum B Pecnybnuke Komu u paxe 3anonspbe
aWpLIMPCKOr0 CKOTA, CKPELMBAHWI0 XONIMOTOPCKOr0 CKO-
Ta C ronwTMHCKUM. B To e BpeMms OH BepexxHo oTHOCMACS
M CTPEMMUNCS COXPaHUTb LLeHHble abopuUreHHbIe reHotOoHbI.
laBpuun MBaHOBMY MOHMMan HEOHXOAMMOCTb NMOALEPXKAHNS
M COXpaHeHUs TeHeTUYecKoro pasHoobpasus CenbCcKoXo-
3ACTBEHHbIX PACTEHUN U XMBOTHbIX. OH OUEeHb OCTOPOXHO
OTHOCHNCA K BHELPEHWIO MPOMALIHOM CUCTEMbI 3eMMefenus
B CEBEPHbIX PeruoHax, NoBanbHOMY BHELPEHUIO Ha CeBepe
nocafioK KYKypy3bl UK COPHbIX HOBbIX KOPMOBbIX PacTeHuH,
TaKuX Kak Goplyesnk COCHOBCKOTO MM OKOMHMK LepLIaBbIi.

I. W. Tarmesa no npaBy MOXHO CYMTaTb NEPBOMNPOXOALEM
BHE[PEHUS COBPEMEHHbIX MPOMbIWEHHbIX TEXHONOruiA B
NTULLEBOACTBE M MOJIOYHOM CKOTOBOACTBE M WUCMONb30BaHNS
MMPOBOro reHo(oHKA KPYMHOr0 poraToro cKoTa Ans MNoBbl-
WeHWs NMPOLYKTMBHOCTW XXMBOTHbIX. [0 HOXXHOMY Temnepa-
MEHTHbI, PE3KUH, BOCTATOUHO XECTKUIA, TpeBoBaTeNbHbIA K
cebe ¥ NOJUMHEHHBIM, @ MHOTLA JaXe XXECTOKWUW, HO cnpa-
BEANMBLIA U 0TXoAumBbld . W. Fares nonb3oBanca Henpe-
peKaeMbiM aBTOPUTETOM, HEM3MEHHbIM YBaXKEHWNEM, [,OBEPUEM
He TOMbKO B KonnekTuee (0co6eHHo cpefy NpocTbiX paboumx),
HO M Yy HayuHbiXx pabOTHMKOB M PYKOBOACTBA pecnybnuku
u Poccuitckoit Pepepauuun. B T. W. TarveBe niopeit Beerpa
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B 1972 r. cocTosinacb pabouasi Bctpeya npesugenta AH CCCP akapemuka
M. B. Kengplwa ¢ KonnekTMBoM [0CynapCTBEHHOM CeNbCKOX03AMCTBEHHON
onbITHOM cTaHLMu uM. A.B. XXypaBckoro no BonpocaM pasBuTUs, M3yueHns Ha
MecTe BO3MOXHbIX HanpaBneHuid u nepcnekTus. Cresa Hanpaso: MpesupeHt
BcecotosHoi akagemun Hayk M. B. Kenpbiw, avpexTop foccenbxo3onbiTHON
craHuuu I. W. Tarues, Mpencepatens npeaupuyma Komu dmnuana AH CCCP
B. M. Moponnenos.

Working meeting of the President of the Academy of Sciences of the USSR
M. V. Keldysh with the representatives of the State Agricultural Trial Station
named after A. V. Zhuravskiy in 1972. From left to right: President of the
All-Union Academy of Sciences M. V. Keldysh, Director of the trial station G.
. Gagiev, Chairman of the Presidium of the Komi Branch of the Academy of
Sciences of the USSR V. P. Podoplelov.

MofdKynanu ero uenoeeveckoe obasHue, npoctoTa B obuie-
HuUW, 0693aTeNbHOCTb, MPEAAHHOCTb feNy, HALeXHOCTb, Be-
NIMKOLYLWMe, yMeHWe BpaTb Ha cebst 0TBETCTBEHHOCTb, KOMMY-
HWKabenbHOCTb 1 NPeRNPUMMUUBOCTD.

3anoroM ycrewHon Hay4yHoW M NpOU3BOLCTBEHHONM Oes-
TenbHocTy [. W. TarneBa aBnanacb HepaspbiBHasi CBS3b HayKM
1 npousBofcTea. B teuenne 30 net paboTbl AUPEKTOPOM OMbIT-
HOM CTaHLMK cHayana B YcTb-LiunbMe, a noToM B ChiKThbiBKape
OH BO3rNaBNSN M Hay4HY'o, U NPOM3BOLCTBEHHYI AeaTenb-
HOCTb. A 3aBefyllMe HayyHbIMM OTHENnaMu 0TBevanu 3a
NPOM3BOLCTBEHHbIE MOKa3aTeNn xo3sicTea. Hanpumep: 3aB.
oTnenoM xueotHoBopctBa . ®. CMeTaHMH 0fHOBPEMEHHO
UCTIONHAN 06513aHHOCTM MaBHOMO 300TEXHUKA; FMaBHbli BET-
Bpau xo3qiicTea B. [l. KpbicMH npoBogun uccnepoBaHus no
M3YYEHU0 MEeTOLOB MPeofoNieHNs «CBETOBOr0 rOMOAAHUS»
MOJIO[IHSIKa M KOPOB; 3aBefytowmii ntuuedepmoit M. A. Bbiua-
eB paspaboTan MeTOAMKY 3aMeHbl B paLLlMOHe NTULL 38pPHOBbIX
KOpPMOB KOMGUCHNOCOM U 3eeH0i TpaBom U ap.

OpnHow n3 mHorux 3acnyr I. W. TarveBa aBnseTcs cospa-
Hue ppyxHoro, pabotocnocobHOro, MHOrOHaLWOHANbHOMO
KonnekTuea. [maBHbIMKM KpUTepusiMu npu Habope paboTHMKOB
B OMbITHYK CTaHLMIO SIS HEr0 CRYXWUNKU [,06POCOBECTHOCTD
W NpefaHHOCTb Oeny: ANS HayuyHblX paboTHWUKOB - cnocob-
HOCTU uccrnepoBatens, Tpypontobue u pabotocnocobHoCTb;
LJ19 TEXHUKOB M NabopaHTOB - TOUYHOCTb U CKPYMYNe3HocTb
Mpu NpoBefEeHWM aHanu3oB; ans pabounx - Tpypontobue,
npodgeccuoHanbHoe MacTepcTBo; 0bwmumn pna Bcex Tpebo-
BaHWAMU Bbino cobnogeHne TPYLOBOW M UCMOMHUTENbCKON
LACLMMNHDI.

C nosuuumu cerofgHswHero gHsa B nuuHoctu I. U. Marvesa
nopaxaet 6eckopbicTue 3atoro yenoseka. bonee 30 net oH
coBMelLan paboTy AMPEKTOpa Hay4yHOro YUPEXLEHUs U Lu-
PeKTopa oMnbiTHO-NPOM3BOACTBEHHOIO X03AWCTBa, CBbille 24

net pabotan 3aMecTMTeNeM MUHUCTpA CEeNbCKOro X03aMcTea
pecnybnuku.

FaBpuun VBaHoBWY [0 rnyBoKoi CTapocTu He uypancs
yepHoi paboTbl. OH NepBbIM BbIXOAMN Ha CY6GOTHUKM Mo ya0-
BpeHuIo NyroB, PEMOHTY M3ropoLei, CO30aHMI0 LONMONeTHUX
KynbTypHbIX nacTéuw, ybopke ypoxas, 3aroToBKe KOpMOB,
nocapke gepesbes (napk I'. W. Faruesa) u 1. . K HeMy nocTo-
HHO 06palan1cb paBoTHUKK OMBITHOM CTAHLMW CO CBOUMMU
6epnamu 1 papoctamu. OH Bbin OTKPLIT M JOCTYNEH Ans M-
Boro yenoseka.

Bot, uto Hanucan o I. U. Faruese npopa6oTaBwmii C HUM
okono 10 net B kauecTBe 3amMecTutens gupektopa I. T. liMop-
FYHOB: «..MEHsl BCErfa nopaxana ero M3BeCTHOCTb U Mmony-
NFPHOCTb, KaK CPeAW HayuyHbiX paboTHMKOB CTpaHbl, TaK
¥ cpefiM NPOW3BOACTBEHHUKOB.

Mpw Bcex 3BoHKax B rnaek Hayku MCX PCOCP, otnenenve
BACXHWJT no H.3. PCOCP, B MHCTUTYTbI U OMbITHbIE CTaHLMK,
B KONXO03bl U COBX03bl Pecnybnukn goctaTouHo 6bino npej-
cTaBuTbCs “"3amecTuTenb laruesa”, u yxe He TpeboBanocb
Ha3blBaTb OpraH13aLuio, BCe BbiNo ACHO.

A. B. )XypagBckuit B cBoeit pa6oTe "CeBepHble 3aMOpO3KHU
W KynbTYpHbIE pacTeHWs" MpUBOAMT LMKNOrpaMMy Npopon-
XXUTENbHOCTW HaXOXMAEHUS CONMHLLA Hap, rOPWU3OHTOM, B ne-
puof, MeXJy BECEHHUM U OCEHHWM PaBHOLEHCTBUSMU Ha 45
1 65 cCeBepHbIX WMPOTaXx, 4 fenaeT BbIBOA, UTO cBeTa Ha Ce-
BEpe BrOJIHE JOCTATOYHO AN POCTa M Pa3BUTUS PacTEHMI.
Ero nocneposatens I. W. larneBa uHTepecoBana He obwas
NPOLOMKNUTENBHOCTD AHA, @ MPOLOMKUTENBHOCTb COMHEY-
HOrO CUSIHWS, NPU KOTOPOM BO BCEX XXMBbIX OPraHW3Max upet
HaKoMneHWe BUTaMUHOB M KapoTWHaA (NMpoBuUTaMuHa A), mpu
HepocTaTKe KOTOPOro HabnfaeTcs paxuT y LeTeu, y Mooa-
HAIKa KMBOTHBIX U PaccacbiBaHWe KOCTHOM TKaHU Y B3POCHbIX
XXMBOTHbIX. IMEHHO MO3TOMY HayyHas M NpOM3BOACTBEHHAS
pesartenbHocTb . W. TarmeBa 6bina nocesweHa BonpocaM
6opb6bl C aBUTaMUHO30M. 3T0 U 06MyYeHMEe XMBOTHBIX Ynb-
TpadMoneToBbIMKA NaMNaMu B CTOMNOBLIN NEpUoS, U OpraHu-
3aLL1s KpYrnocyTouHoi nacTbBbl IETOM, M MPOry/KW B 3UMHMI
nepvof, OBWXEHWE W HACLILEHWE OpraHu3Ma BUTaMUHAMK -
BOT OCHOBA )XKM3HM, KaK yTBEPXKAan yueHblil cBouMM paboTa-
Mu. C 3Tl Lienbto UM paspabaTbiBanuch U BHEAPSIUCH B Npo-
W3BOLCTBO TaKWe NpUeMbl, Kak KOpMIIeHUe Kyp NeToM TpaBo#,
a 3uMoi KoMBUcHnocoM; KocbBa TPaB B YTPEHHME yachl, KOrfa
B HUX COLEPXMTCS Hambonbluee KONMYECTBO KapoTUHa; 3aro-
TOBKA BUTaMUHHOMN TPABSIHOW MYKM, NO3BONAOLLEN COXPAHUTD
kapoTuH Ha 80-90 %. Cropia e Haj0 OTHECTH BbipalyBaHue
Arof, M OBOLLEH, MPUYEM C MAKCUMaNbHbIM YBENMUEHUEM Ne-
puofa MX MOCTYMNEHNUS 3a CYET MCMONb30BaHUS NNEHOYHbIX
YKPbITUIA U TENnnL, NPUMEHEHUe YNNOTHUTENbHBIX MOCEBOB.
N koHeuHo, ero cTpacTb - Monoko. OH TBepLO ycBoMn yye-
Hue AsuueHHbl 1 Funnokpara, W. M. Maenoea, U. U. MeyHnko-
Ba U LpYrvx Kopudees LpeBHEe! U POCCUIACKON HayKKM O TOM,
YTO MOJIOKO SIBNSIETCH HE3aMEHUMbIM MPOLYKTOM MUTaHuS,
ocoBeHHO s AeTeit M cTapukoB. B nepuop paGoTsl fupek-
TOPOM OMbITHOW cTaHumuu T. W. Tarnee HUKOrAa He XOAMN Ha
obep, - Kycok yepHoro xneba 1 npocToKBalla, KoTopas roTo-
BUNaCh 13 CBEXXEr0 MONIOKa NpsiMo B KabuHeTe - BOT ero obep,
Ha MpOTSXEHUM Tpex LecaTuneTuit. Monopble COTPYRHMKY,
0c06eHHO XeHLMHbI, 3a60TSCb 0 ero 34,0poBbe, YacTo Npepy-
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NpeXKpanu ero, YTo TakUM MUTAHWEM OH UCMOPTUT XKENyHoK
W T. b, a FaBpuun MBaHOBMY B 0TBET TONbKO ynbibancs u o
KOHL,a u3HM (92 ropa) HUKOTLa He cTpagan XenyLouHbIMU
3aboneBaHWaMY, [L0Ka3aB BCEM CBOH NPaBOTY.

LlomKHOCTb 3aMecTUTeNsl MUHUCTPa CeJIbCKOro Xo3sii-
ctBa Kommn ACCP nossonsina laBpuuny VBaHoBWUYy NepBbIM
nonyyaTb OHIbI Ha CEeNbCKOX03ANCTBEHHYIO TEXHUKY U YI,0-
BpeHuns, UCMbITbIBAaTb UX B CBOEM X03AICTBE W Npefnaratb
UX BHeApeHWe B Konxo3ax 1 coBxo3ax Komu ACCP. Tak B pe-
cny6nuke nosBUNUCH NepBble Npecc-noAbopLmMKM, arperathl
Mo MPUroTOBNEHMI0 BUTAMUHHOM TPaBSIHOM MyKH, ee TpaHy-
NUpoBaHuio U BpukeTupoBaHuo. HeobxopyuMo 0TMETUTD, UTO
I W.Tarues He TonbKo nofbupan 1 ucnonb3oBan HoBble, Nep-
CMEKTUBHbIE TEXHONOTUM, HO M NMOCTOSIHHO COBEPLIEHCTBOBA
ux. Ceoux upeit y I. . Farnesa 6bino oueHb MHoro. Hanpumep,
oBoralieHne TpaBaHOM MyKM, TpaHyn U BPUKETOB U3 Hee He-
L0CTaKWMMU MUKPO3NIEMEHTAMW, BBELEHNE B HUX KYPUHOTO
nomeTa, boratoro 6enkoM; 3aknajKka ceHaxa B NONU3ITUNEHO-
Bble MelKn 6oNblION eMKOCTH; NpeoaoneHue "cBeTOBOro ro-
NOAaHNA" XXMBOTHBIX B BONTUE 3UMHWE MECSALbI; OPraHM3aLms
MPOrynoK KOpoB B CTOMNOBLIM Mepuof, npu noboii norofe,
LNS yero panoM C thepMaMu NpouMLLanach Tpona, WUpHHOI
B 2-3 M - CB0e0Bpa3Hblil "TpeHaxep" AN1S XMBOTHBIX U MHO-
roe npyroe..»

MHororpaHHa ¥ nNNopoTBOpPHa 06LLECTBEHHAs AesTenb-
HocTb I. U. TarueBa. OH HeogHOKpaTHO M3bupanca penyTa-
TOM paifoHHOro 1 ropoackoro CoBeTOB HapoAHbIX LLenyTaTos,
B TeueHue 30 neT BO3rNaBNAN PaSMOTENEBU3UOHHBIA YHH-
BEPCUTET CENbCKOX03ANCTBEHHbIX 3HaHMI. IM ony6nukoBaHo
0Kono 200 HayyHbIX CTaTel ¥ NaTeHTOB, BOCEMb MOHOTPatni,
COTHM GYKNETOB U raseTHbIX CTaTell.

laBpuun MBaHoBMY ywen oT Hac Ha 93-M rogy xmsHu. Co-
3upaTenb W KONNEKTUBUCT MO HaType, OH TSHXKENO Mepexun

«MepecTponky» n «petopMbl» 1990-x rr. Ha ero rnasax py-
WMNOChb 1 pacTacKWBanocb BCe TO, YeMY OH OTAaN BCH CBOO
XXWU3Hb. 3apacTany MBHSKOM M COPHbIMM PacTEHUsIMM C Ta-
KWM TPyLOM, NMOTOM U KPOBbHO OCBOEHHblE CEBEPHbIE 3EMIH,
YHUUTOXANCS NeMeHHOM CKOT, pacnagancs v ferpagupoBan
CO3[1aHHbII UM paBoToCnOoCOGHbINA KonneKTMB. OH He Mor no-
HSiTb, KaK MOXHO TaK BespapHo v 6e3nyMHO paspywuThb TO,
uTO ABNAETCA OCHOBOMW XM3HWM M Bnarononyuus Hapopa Ha-
wein cTpaHbl. C yyBCTBOM COBCTBEHHOro Beccunus, ropeuu
1 06Mabl BOCMPUHAN OH TaK Ha3biBaeMble PbIHOYHbIE pedhop-
Mbl, KOTOpble MPWUBENN K YHUUTOXEHMK NPOM3BOACTBEHHBIX
MOLLHOCTE}A.

laBpuun NBaHoBMY - poBecHMK cTpaHbl CoBeToB. OH ywen
BMecTe C Heil B BeYHoCTb. CTpaHoid, KoTopyto no6un u cTpo-
WN, KOTOpas OLEHWNa ero 3acnyru nepepn 0TeYECTBEHHOM
arpapHoit HaykoW M MpPOM3BOACTBOM, HarpaguB OpAEHaMU:
«TpypoBoro KpacHoro 3HameHu», «3HaK noueta», «[pyx-
Bbl», Meganamu «3a [o6necTHblt Tpya», BOHX; MoueTHbl-
MU rpamoTamu: MunucTepcTBa cenbckoro xossiictea CCCP,
PCOCP, BACXHMIT u PACXH, Mpesupnyma BepxosHoro CoBe-
Ta, CoBeta Munuctpos Kommn ACCP, npucBouB eMy noyeTHble
3BaHUS: «3acny)XeHHbIi 300TexHUK PCOCP», «3acny)eHHblil
300TexHUK KoMn ACCP», «3acnyeHHbI paboTHUK HApoaHO-
ro xoaaitictea Komu ACCP», «[loueTHblit BeTepaH Pecny6nuku
KoMu», «[oueTHbIi rpaXkaaHuH . CbIKTbIBKapa».

KaHpunpat 6unonoruyeckux Hayk,
BERYIWMIA Hay HbIN COTPYLHUK
WHCTUTYTa arpo6noTexHonoruif
®OUL Komn HL YpO PAH

B. C. MarrokoB
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