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AHHOTaUmA

0606LeHbl pe3ynbTaTbl AUTENbHbBIX CTaLMOHAPHbIX
NoNieBbIX OMbITOB MO  WM3YYEeHUKO  NPOAYKTUBHOCTU
CEe/IbCKOX03ANCTBEHHbIX Ky/IbTYP Ha AEPHOBO-MOA30/UCTbLIX
NErKOCYIMUHUCTBIX  MOYBAX, MNOABEP!KEHHbIX  BOAHOM
3P03U1K, PACMONOKEHHbIX Ha CK/IOHAX HOXKHOM U CEBEPHOM
3KCMO3ULMIA. YCTAHOB/IEHO, YTO O3UMbIE 3€PHOBbIE KY/IbTYPbI
CHUMKAIOT YPOXKAMHOCTb Ha clabocmbITbix noysax ot 0,21
0o 0,75 1/ra (Ha 3-12 %), Ha cpedHe- U CUIbHOCMbITbIX
nousax— 1,04 n 1,93 1/ra (17-21 %) cooTsetcTBeHHO. Ha
NnoyBax C OAMHAKOBOM CTEMEHbID CMbITOCTU CHUMXKEHUe
YPOMKAMHOCTU Ha CKIOHE CEBEPHOM 3Kcnosuumum bonee
CYLLLECTBEHHO MO CPaBHEHMIO C FOXKHbIM CKIOHOM. CHUXKeHMe
YPOXKaMHOCTU APOBbIX 3€PHOBbIX KY/ILTYP M APOBOro panca
Ha cnabocmbITbIx nousax Konebnetea ot 0,05 go 0,46 T/ra,
unn ot 1 go 9 %. Hepobop yporKalnHOCTU APOBOM MNLUEHWULLbI
M APOBOro parnca Ha CUAbHOCMbITbIX MOYBax AOCTUraeT
21-22 %. MpoAyKTMBHOCTb APOBOWN MLUEHWULbI, AYMEHSA
M APOBOTO panca Ha CK/IOHE CEeBEPHOW 3KCMO3ULUK
HUMKE, YeM Ha CK/IOHe HoXKHOM 3Kcnosuumu. Hepobopbl
ypoXKaeB KapTtodensa KonebawTcs B 3aBUCMMOCTM  OT
2pOAMPOBAHHOCTM MoYBbl B npedenax 1,29-2,30 T/ra
(5—8 %). BAvsiHME 3KCNO3MLLMM CKIOHA NPOABAETCA He TaK
CYLLLECTBEHHO, KaK MO ApYr1um KynbTypam. fopox nocesBHom
W NOLEPHa NoceBHasA B HanbosblUel mepe pearvpytoT Ha
3pOAMPOBAHHOCTb MOYB. CHUMKEHUE YPOXKAMHOCTU ropoxa
Ha cpefHe- U CUAbHOCMBITBIX noysBax coctasnset 0,69—
0,73 T/ra 3epHa, unn 27 %; mouepHbl — 15,42-18,50 1/ra
3en1eHoin maccbl, unun 22-30 %. BanaHue apoampoBaHHOCTH
MoYBbl 3aBUCUT TaKMKe OT 3KCMNO3ULMW CKIAOHA; Ha
CK/IOHE CEBEPHOM 3KCMO3WLMM OTPULIATE/NIbHOE BAMSAHMUE
yCUAMBAETCA.

Knroueeble cn108a: 3po0upoBaHHbIE M048bI, IKCIO-
3UYUA CK/OHA, ypoxalHocms, cenbcKoxo3salicmeeHHble
Kynbmypeol.

Abstract

M. M. Tsybulka, V. B. Tsyribko, A. M. Ustinova,
1. I. Zhukova, S. D. Voronovich

INFLUENCE OF EROSION OF SOD-PODZOLIC SOILS
ON THE PRODUCTIVITY OF AGRICULTURAL CROPS ON
THE SLOPES OF DIFFERENT EXPOSURES

The results of long-term stationary field experiments
on the study of crop productivity on sod-podzolic light
loamy soils subject to water erosion located on the slopes
of the southern and northern exposures are summarized.
It has been established that winter grain crops reduce the
yield on slightly washed soils from 0.21 to 0.75 t/ha (by
3-12 %), on medium and heavily washed soils it reaches
1.04 and 1.93 t/ha (17-21 %) respectively. On soils with
the same degree of washout, the yield reduction on
the slope of the northern exposure is more significant
compared to the southern slope. The decrease in the
yield of spring grain crops and spring rapeseed on slightly
washed soils ranges from 0.05 to 0.46 t/ha or from 1 to
9 %. The shortage of yield of spring wheat and spring
rapeseed on heavily washed soils reaches 21-22 %. The
productivity of spring wheat, barley and spring rapeseed
on the slope of the northern exposure is lower than on
the slope of the southern exposure. Potato crop shortages
vary depending on soil erosion in the range of 1.29-2.30
t/ha (5-8 %). The influence of the slope exposure is not
as significant as in other cultures. Seed peas and alfalfa
are most responsive to soil erosion. The decrease in the
yield of peas on medium - and heavily washed soils is
0.69-0.73 t/ha of grain or 27 %, alfalfa — 15.42—-18.50 t/ha
of green mass or 22-30 %. The influence of soil erosion
also depends on the slope exposure — on the slope of the
northern exposure, the negative influence increases..

Keywords: eroded soils, slope exposure, yield, agricultural
crops.
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BBepeHue

Penbed — oanH 13 Beaywmx GakTOpoOB Npo-
ABNEHUNA BOAHOM 3p03MM no4ys. OCHOBHblE MOp-
donornyeckne napameTpbl CKIOHOB, BAMAIOLLNE
Ha MHTEHCMBHOCTb CMbIBA MOYBbI, — 3TO KPYTU3Ha,
O/MHa, PopmMa M IKCMO3UUMA CKAOHa. BanaHue
3KCMO3ULMM CK/IOHA Ha Pa3BUTUE 3PO3MM NPOSB-
nAeTcA onocpesoBaHHO, B CBA3WU C PA3IMUNAMM
MWKPOKNMMATa, BNAXKHOCTM, 3aMacoB Bnarv u
BOAOMNPOHMLIAEMOCTM MOYB, TEeMN/0BOro 6asaHca
nosepxHocTu. B ycnosusax benapycu Konnyectso
CMbITbIX MOYB Ha CKAOHAX HOMKHbIX M 3anagHbIX
aKcno3umumii Ha 30 % 6osble, Yem Ha CEBEPHbIX
M BOCTOYHbIX. Ha cKNoHax ¢ KpyTuaHom 4-5° cpea-
He- U CUIbHOCMbITblE MOYBbI HA tOro-3anagHblx
3KCMO3ULMAX COCTaBAAT 75 % OT CMbITbIX MOYB,
Ha ceBepHbIX M BOCTOYHbIX — He 6onee 30 % [1].

BAnsiHME 3KCMO3MUMM CKIOHA HA WMHTEHCMB-
HOCTb BOAHOW 3p03MM OCOBEHHO CUABLHO MPO-
ABNAETCA NPU CTOKE TasiblX BOZA, YTO CBA3AHO C
HEePaBHOMEPHOCTbIO pacnpeseneHns cHera Ha
CK/IOHAX pa3sHbIX 3Kcno3numnii. Cymma aKTUBHbIX
TemnepaTyp Ha XKHbIX CKAOHax Ha 20-30 %
BbILUE, YEM Ha CKNOHAX CEBEPHbIX IKCMO3NLMIA.
Mo4YBEHHbI MOKPOB CK/JOHOB OXKHOW M 3anag-
HOW 3KCno3uunii bonee 3poaMpPoOBaH, Yem ce-
BEPHOM W BOCTOYHOM. lMpu A0KAEBON 3p03MKn
B/IMAHME SKCMO3MLIMM CK/IOHA BbiparKaeTcs Yyepes
pa3Hylo yBAaXKHEHHOCTb nousbl [2]. MpuBoaaTca
OaHHble, YTO cpefHecyTo4YHan TemnepaTtypa na-
XOTHOTO C/1051 MOYBbI HA CK/IOHE toro-3anagHomn
3KCNOo3MLUMM Ha 3—7° BbillEe, YEM Ha CK/IOHEe CceBe-
PO-BOCTOYHOWM 3Kcno3nuum [3].

OTMmeyvaeTcs cnenyowee CHUXEHUe yposkaii-
HOCTM Ce/IbCKOXO3AMNCTBEHHbIX KYy/AbTyp Ha 3po-
OVPOBaHHbIX NMOYBax MO OTHOLIEHUIO K He3po-
OVPOBaHHbIM: Ha C1abo3POAMPOBAHHbIX NMOYBaX

Matepuanbl u metogbl MCCI’IEAOBaHMﬁ

dKcnepumeHTanbHaA OCHOBA PaboTbl — pesy/b-
TaTbl A/IUTE/IbHbIX NOAEBbIX ONbITOB (1998—-2021 rT.),
OCYLLECTB/IAEMbIX Ha CTauMoHape «CTOKOBble M/o-
wagkm» MHCTUTYTa NOYBOBEAEHMS M arpOXMMUM
HAH benapycu. UccnenosaHuA npoBoAnANCL Ha
CK/IOHE HOXKHOM 3KCno3numm (KpyTmsHa 5-7°) u Ha
CK/IOHEe CeBEPHOWM 3Kcnosuumm (KpytmsHa 3-5°).
MouBbl CTauMoOHapa — B Pa3HOM CTENEHW CMbITble

Pe3ynbratbl MCCI’IeAOBaHMﬁ n ux 06CY)KAEHVIe

3epHosble Kysnbmypsl (03Mmaa nNWeHUUa,
03MMasi TPUTUKANE, 03MManA POXKb, APOBan niue-
HWUUQ, AYMeHb, oBec). Kak CBUAETeNbCTBYIOT Ha-
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OHa cHMXKaeTcA Ha 10-30 %; cpeaHespoanpoBaH-
HbiX — Ha 30-60; CMAbLHO3POAMPOBAHHbIX MOY-
Bax — Ha 60—80 %. B Hanbonblielt mepe CHUXKa-
tOT MPOAYKTMBHOCTb NPONALUHble KyAbTypbl, a B
MeHbLLEeM — MHOTo/IeTHME TpaBssbl [4].

Pasnmumna rmapotepMmnYeckmx M MOYBEHHDIX
YCNIOBUIM HA CKNOHAX PasHbIX 3KCMO3MLUNIA BAK-
AT Ha NPOAYKUMOHHbIA MPOLLECC PacTeHU U
bopMMpPOBaAHNE YPOXKAMHOCTU CENbCKOXO3AM-
CTBEHHbIX Ky/NbTyp. YCTAaHOBNEHO BO34eNCTBUE
3KCMO3MLMN CKAOHA Ha BEreTaLMOHHbIA MHAEKC
nocesoB (NDVI). 3ameTHoe npeBbllIeHME 3TOro
nokasaTena OTMEYEHO Ha O3MMbIX Ky/bTypax B
BECEHHWI Nepunog: TakK, B anpesie pasHULA MeX-
Ay 3HaYEeHUAMM MHAEKCA HA CK/IOHAX CeBEPO-BOC-
TOYHOM, cCeBepo-3anagHOM U KOXKHOM 3KCNO3nLUI
pocturana 40-50 %. [na apoBbiX KyAbTyp TaKxke
xapaktepeH poct NDVI Ha cknoHax, npwuaerato-
LLINX K FOXKHOW 3Kcno3uumum [5].

3a Tpu roga WccneaoBaHWUM YPOXKAMHOCTb
APOBOWM MLUEHMLbI Ha CEBEPHOM CK/IOHe bblnia
Bbile Ha 0,42 T/ra NO CPaBHEHUIO C HOMKHbIM
CK/IOHOM [6]. B 6nraronpusaTHbIe MO YBAAXKHEHUIO
BEreTauMOHHble Nepuoapl YPOXKalHOCTb 3epHO-
BbIX KYNbTYp Bbllle Ha bonee TeN1OM U OCBELLEH-
HOM CK/IOHE tOro-BOCTOMHOM 3KCNO3ULMK, 3@ NPU
3aCYLW/IMBbIX YC/IOBUAX — HA CK/IOHE CeBepOo-3a-
nagHom skcnosuumm [7].

Uenb paboTbl — 0606UEeHME MHOTONETHUX
[OAHHbIX, NONYYEHHbIX B CTALMOHAPHbIX MNOJIEBbLIX
OnbITax, MO YPOXKAMHOCTU CENbCKOXO3ANCTBEH-
HbIX KYy/AbTyp Ha OEePHOBO-MOA30/UCTbIX NErKo-
CYIIMHUCTBIX MOYBaX, MOABEPXKEHHbIX BOAHOM
3p03MM, PACMOIOKEHHDbIX Ha CK/IOHAX HOXHOM U
CEeBEPHOM 3KCMO3ULUNA.

[ePHOBO-NOA30/IUCTbIE NIETKOCYIIMHUCTbIE, chop-
MMPOBAHHbIE HA IECCOBUAHDBIX CYIIMHKAX.

MpoAayKTUBHOCTb CEe/IbCKOXO3AMCTBEHHbIX
KYNbTyp M3y4anacb B NIOAOCMEHHbIX, 3ePHOTPa-
BAHbIX M TPaBAHO-3epPHOBbLIX ceBoobopoTax. Bce
KyNbTypbl BO34€e/blBain B COOTBETCTBUM C Opra-
HWU33aLMOHHO-TEXHONIOTMYECKUMWN PEraMeHTaMu
[8-10].

YYHbl€ MCTOYHWUKM, B NMPOU3BOACTBEHHbIX Moce-
Bax AaHHble Ky/AbTypbl CHUMKAKOT YPOMKAMHOCTb
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Ha cnabo-, cpegHe- U CUbHO3POAMPOBAHHbIX
no4ysax cooTBeTCTBEHHO Ha 12, 28 u1 40 %.

B Hawwmx mMccnenoBaHMAX, NPOBEAEHHbIX Ha
CKJIOHE HOXKHOM 3KCNO3ULMU KPYTU3HOM 5-7°, ypo-
YKalMHOCTb 03MMOM MWEHMULbI KaK Ky/bTypbl, Hau-
6onee TpeboBaTe/NIbHOM K NMOYBEHHbIM YC/IOBUAM,
cocTaBW/Ia B cpeiHeM 3a 9 /IET ONbITOB HAa HECMbl-
ToW nouyse 5,69 T/ra; Ha cpeaHecmbiTol — 5,05;
Ha cunbHOCMbITON — 4,50 T/ra. YposKanHOCTb Ha
CcpeaHecMbIToM noyse Hblsia HUXKe MO CPaBHEHUIO
C HecmbITOoM B cpeaHem Ha 0,63 T/ra (11 %), Ha
CUNIbHOCMbITOM Noyse — Ha 1,19 T1/ra (21 %).

O3mmas TpUTMKane otTinyanacb bonee Bbico-
KOM YPOXaMHOCTbIO, KOTOpana 3a roabl Uccneno-
BaHWI COCTaBWa Ha HECMbITON MOYBE HOXKHOMO
cknoHa 9,43 t/ra. Ha cpeaHe- U CUAbHOCMbITOM
rno4Yysax OHa CHM3MANACb COOTBETCTBEHHO Ha 0,76
1 1,93 1/ra, unn Ha 8 n 20 %.

O31Mmas poXKb B MEHbLUEN CTEeNeHU pearu-
poBasa Ha 3poAUPOBAHHOCTb MOYBLI: MPU Cpea-
Hel yporxanHocTu 3a 4 roga ucciedoBaHUM Ha
HeCcMbIToM noyse obecneunsana 5,27 1/ra 3epHa;
Ha cpeaHEeCMbITON OHAa Oblla HMXKE TONbKO Ha
0,03 1/ra (1 %); Ha cMnbHOCMbITOM — Ha 0,58 T/ra
(11 %) (Tabn. 1).

Ha nousax, pacno/fo)KeHHbIX Ha CK/JOHe ce-
BEPHOM 3KCMO3MLMN KPYTU3HOM 3—-5°, nonyyeHsl
5-neTHWe AaHHble NO YPOXKaMHOCTM 03UMOW Mnile-
HULbI, 4-NeTHME — N0 03UMOW PXKU U 3-NETHNE — MO
YPOXKaMHOCTM 03MMOM TPUTUKAIE HA HECMbITON,
cnabo- n cpegHecmbiToM nouyBax. [poayKTuB-
HOCTb O3MMOW MLUEHULbl Ha HECMbITOM MNo4YBe
chopmupoBsaHa B cpeaHem 6,29 T/ra, Ha cnabo- u
CpPeAHEeCMbITON NOYBAX COOTBETCTBEHHO HUMXKE HA
0,75w 1,04 t/ra 3epHa, an 12 n 17 %.

Kak BMOHO W3 MOAYyYEHHbIX AAHHbIX, YPO-
YKaMHOCTb O3MMOW MLIEHULbl HE3HaAYUTE/IbHO
pa3nnyanacb Ha CK/AOHaX HOXHOW M CceBepHOM
3KCMNO3MLMIN HA NOYBAX C OAMHAKOBOM CTENEHbIO
3pOAMPOBAHHOCTM. B TO e Bpemsa Ha CK/IoHe ce-
BEPHOM 3Kcno3nuum Habaoganocb bosnee cyule-
CTBEHHOE CHU)KEHME YPOXKaMHOCTN OTHOCUTENb-
HO HE3POAMPOBAHHOM NOYBbI.

3a 3 roga uccnenoBaHWA 03MMas TPUTUKaNe
obecneynBana nNpPOAYKTUBHOCTb Ha HECMbITOM
noyse B cpegHem 7,95 T/ra 3epHa. Ha cnabocmbl-
TOM NOYBE CHUMKEHUE YPOXKANHOCTM OblN0 HE3HA-
yutenbHbiMm — 0,21 1/ra (3 %), Torga Kak Ha cpeg-
HecmbIToM nouyse — 1,00 T/ra (12 %).

YporKaliHOCTb 03UMOI PrKK BblNa 3HAYUTENb-
HO HWXXe MO CPABHEHWUIO C 03UMOW MLIEHULEN U
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03MMOM TPUTUKaNE: Ha HE3POAMPOBAHHOMN MOoY-
Be B cpeaHem 3a 4 roga onbITOB OHa COCTaBWUAa
4,43 1/ra, a Ha cnabo- 1 cpeaHecMbITOM noysax
yMeHbLLUMnacb cootsetctBeHHo Ha 0,331 0,54 1/ra
(7-12 %).

Ha nouBax c 04MHaKOBOW CTEMNeHblo 3poau-
POBaHHOCTM (Ha CPeAHEeCMbITbIX Mo4YBax) Mpo-
OYKTUBHOCTb 03MMOWM MLIEHWULbI Ha CKIOHAX HOXK-
HOM M CeBepHOM 3KCNo3uuuii bbla NPMMEpPHO
oAnHaKoBoM. O31MMmas TPUTUKaNE U 03UMAn POXKb
CHUXKa/IN YPOXKAMHOCTb Ha CKIOHE CEBEPHOM 3KC-
No3nLUMUM MO CPABHEHMIO C HOXKHbIM CKIOHOM CO-
oTBeTcTBeHHO Ha 1,72 v 1,35 1/ra, nan Ha 11 un
26 %. Ha cknoHe ceBepHOM 3Kkcnosnumn bonee
CYLLECTBEHHO NPOABAANOCH OTPULATENBHOE B/IU-
AHME 3POANPOBAHHOCTM NOYBbI. EC/IM Ha tOXKHOM
CK/IOHE Ha CpeaHEeCMbITON NOYBE MO OTHOLLIEHUIO
K HECMbITOM CHUMXXEHWEe YPOXKAaMHOCTU 03UMOM
MWEeHULbl, 03MMOIM TPUTUKANE U O3UMON PXKMU
cocTtaBumno cootsetctBeHHo 11, 8 n 1 %, To Ha ce-
BEPHOM CKNoHe — 17,12 n 12 %.

M3 ApoBbIX 3€pHOBbLIX KYyAbTyp B MOJIEBbLIX
onbITax Ha MO4YBax pPa3HOW 3POANPOBAHHOCTY,
PaCMoIOMKEHHbIX Ha CK/IOHAX FOXKHOM 1 CEBEPHOM
3KCMO3MLMIK, BO3AENbIBAAN APOBYIO MLIEHULY,
AYMeHb U oBec. [POoAYKTUBHOCTb UX B CPeAHEM
3a rogbl UCcnegoBaHWM Ha HECMbITbIX MOYBaXx
Ha CK/IOHEe HOXHOW 3KCno3nuum Konebanacb oT
3,25 1/ra (oBec) ao 4,70 T/ra (aposas nweHwU-
La); Ha CK/IOHe CeBEepHOW aKcnosuumm — ot 3,67
(oBec) o 4,44 1/ra (AuMmeHb).

Ha cpesHecmbITOlM No4YBe, PacnoNOMKeHHOM
Ha tOXKHOM CK/IOHE, CHUMKEHUE YPOXKANHOCTU CO-
cTaBuno: y Aposon nweHunupl 0,57 t/ra (12 %),
aumeHs — 0,35 1/ra (8 %), osca — 0,10 T/ra (3 %).
Ha cnnbHoOCMbITOM no4yBe Hanbosee CyLLecTBeH-
HO YMeHbLLW/IaCcb NPOAYKTUBHOCTb APOBOW Mile-
HUUpl (Ha 1,02 T/ra, nnn Ha 22 %).

Ha cnabo- 1 cpegHecmbITOM NoYBax Ha CKAO-
He ceBepHOI 3KCNO3ULIUKN SPOBas NEHNLA CHU-
3una ypoxaiHocTb Ha 0,46 1 0,69 T/ra (9 1 13 %);
A4MeHb—Ha 0,251 0,58 T/ra (6 1 13 %); oBec—Ha
0,051 0,34 1/ra (119 %).

Ha nouBax ¢ 0AMHaKOBOW CTeMNeHblo 3poan-
POBaHHOCTM (CpeAHecMbITble Mo4YBbl) MPOAYK-
TUBHOCTb APOBOM MLLIEHULbI HA CK/IOHE CEBEPHOM
3KCMo3MuMm 6bls1a HUXKE NO CPABHEHMIO CO CKJIO-
HOM lOXHOM 3Kcno3uumm Ha 0,88 T/ra (21 %),
AumeHs — Ha 0,28 T/ra (7 %), a oBca, HaobopoT,
Bblwe Ha 0,18 T/ra (6 %) (Tabn. 2).
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Tabnunua 1. BanaHMe 3KCNO3ULMM CKOHA U CTENEHU CMbITOCTU NOYB
Ha YPOXXaHOCTb 03UMbIX 3€PHOBbIX KY/IbTYp (CpeaHMe MHOroneTHue AaHHble)

T CTeneHb o T CHUKeHune ypgmaﬁHOCTM
CMbITOCTU K HECMbITOU MNno4Be
KO/INYECTBO JIET OMbITOB 0YBbI 3epHa, T/ra T/ra ‘ %
CK/IOH 0XKHOWM 3Kcno3uunm, 5-7°
HecmbiTas 5,69 - -
O3umasn nweHnua, 9 CpeaHecmbliTan 5,05 0,63 11
CunbHOCMbITaA 4,50 1,19 21
HecmbiTas 9,43 - -
O3umas Tputnkane, 3 CpegHecmbliTan 8,67 0,76 8
CunbHOCMbITaA 7,50 1,93 20
HecmbiTas 5,27 - -
O3mmasn poxKb, 4 CpegHecmbliTan 5,24 0,03 1
CunbHOCMBbITAA 4,69 0,58 11
CK/IOH ceBepHOM aKcnosunumm, 3—-5°
HecmbiTas 6,29 - -
O3umas nweHnua, 5 CnabocmbiTas 5,54 0,75 12
CpegHecmbliTan 5,25 1,04 17
HecmbiTas 7,95 - -
O3umas TpuTHKane, 3 CnabocmbliTasn 7,74 0,21 3
CpegHecmbliTan 6,95 1,00 12
HecmbiTas 4,43 - -
O3umas poxb, 4 CnabocmbiTas 4,10 0,33 7
CpegHecmbliTan 3,89 0,54 12

Tabnunua 2. BAnaHMe 3KCNO3ULMM CKAOHA U CTENEHU CMbITOCTU NOYB
Ha YPOXKalHOCTb APOBbIX 3ePHOBbIX KY/IbTYp (CpeaHMe MHOrosneTHUE AaHHbIe)

CTeneHb . CHUXKeHune ypgmaﬁHOCTM
RyneTypa u CMbBITOCTH YpOXanHoCTb K HECMbITOV NoYBe
KO/IMYECTBO /IET OMbITOB n0YBbI 3epHa, T/ra Tra ‘ %
CK/IOH 10XKHOW 3Kcno3uumm, 5-7°

HecmbiTas 4,70 - -

ApoBasa nweHunua, 6 CpegHecmbliTan 4,13 0,57 12
CunbHOCMbITasA 3,69 1,02 22

HecmbiTas 4,49 - -

AumeHb, 5 CpegHecmbliTasn 4,14 0,35 8
CunbHoOCMbITas 3,95 0,54 12

HecmbiTas 3,25 - -

Osec, 3 CpegHecmbiTan 3,15 0,10 3
CunbHOCMbITasA 2,91 0,34 10

CK/IOH ceBepHOM 3Kcno3mumm, 3-5°

HecmbiTas 3,94 - -

ApoBas nweHunua, 2 CnabocmbliTasn 3,48 0,46 9
CpegHecmbliTan 3,25 0,69 13

HecmbliTan 4,44 - -

AumeHs, 4 CnabocmbiTas 4,19 0,25 6
CpegHecmbliTasn 3,86 0,58 13

HecmbiTan 3,67 - -

Osec, 2 CnabocmbiTas 3,62 0,05 1
CpeaHecmbiTan 3,33 0,34 9
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lopox nocesHol, panc aposoli, Kapmodgers.
Mpwn BO3A4ENbIBAHMM FOPOXa NOCEBHOIO Ha Aep-
HOBO-MOA30/IUCTbIX HE3POAMPOBAHHbLIX MOYBaX
Ha CK/IOHAX lOXKHOMW M CEBEPHOM 3KCNO3ULMI
YPOKalHOCTb 6blna 6/1M3KOM — COOTBETCTBEHHO
2,65 1 2,52 t/ra. B TO e Bpemsa cTeneHb BAU-
AHMA 3POAMPOBAHHOCTM MOYBblI Ha CHUXEHUe
NPOAYKTUBHOCTU Ky/bTypbl B 3HAYMTE/IbHOM
CTENEHM onpenensanacb 3KCNO3ULMEN CKIAOHA.
TaK, Ha CK/JIOHE HOXHOW 3KCMNO3MUMM Ha cpea-
HECMbITON MOYBE OHAa YMEHbLUMAACh TONbKO Ha
0,16 1/ra (6 %), a Ha cNaboOCMbITOM, Ha CK/AOHE
ceBepHoM aKkcno3numm, — Ha 0,48 T/ra (19 %). Ha
CMNbHOCMbITOM NOYBE HOXKHOTO CKAOHA U cpea-
HECMbITON MOYBE CEBEPHOrO CK/IOHa Henobop
YPOXKaNHOCTM ropoxa 6bl1 NPUMEPHO OAMHAKO-
BbIM — cooTBeTcTBeHHO 0,73 1 0,69 T/ra 3epHa,
nnun 27 % (tabn. 3).

CornacHo pesy/ibTaTam LECTUIETHUX ncce-
[O0BaHMA MNPOAYKTUBHOCTb APOBOro parnca Ha
HE3POAMPOBAHHOM NOYBE HA FOXXHOM CK/IOHE CO-
cTaBuna B cpeaHem 2,81 1/ra macnocemaH. CHU-
KEHNE YPOXKaMHOCTU Ha CpeaHEeCcMbITOM noyse
coctasuno 0,34 1/ra (12 %), Ha CUIbHOCMbITOM
noyse — 0,59 1/ra (21 %). Ha cknoHe cesepHoit
3KCMNO3MUMM Ha HEIPOAMPOBAHHON NoYBe NoNy-
YyeHa ypOrKallHOCTb Mac/IoceMsiH APOBOro parca
2,48 T/ra, Ha cnaboCMbITOMN NOYBE CHUMKEHUNE ee
6b1710 He3HauuTenbHbiM 0,10 T/ra (4 %), Ha cpea-
HecmbiToM nouse — 0,20 T/ra (8 %).

Mo pAaHHbIM MNPOU3BOACTBEHHbIX OMbITOB,
nponatiHble KyabTypbl B Haubonbluel crene-
HM pearMpyroT Ha 3POAMPOBAHHOCTb MOYBbI.
CpeaHve Hepobopbl MX YpPOXAeB COCTaBAANOT
20 % Ha cnabospoampoBaHHbIX no4ysax, 40 —
Ha cpeaHe3poAnpPOoBaHHbIX, 60 % — Ha CUbHO-
3POANPOBAHHbIX.

PesynbtaTbl MccnepoBaHUi Ha KapTodene,
NoJsly4eHHble B CTAaLUMOHAPHbIX MOMEBbIX OMNbITax
Ha [AepHOBO-NOA30/IUCTON  JIETKOCYI/IMHUCTOMN
no4se, MOKa3bIBaloT, YTO C YBE/IMYEHNEM SPOAN-
POBaHHOCTM MOYBbI NPOAYKTUBHOCTb 3TOM Ky/b-
TYpbl CYLLECTBEHHO CHUMKaeTcA. OIHAaKO 3TO CHU-
YKeHMe B YC/IOBUAX OMbiTa OblNO HE TaK CUJIbHO
BbIPAXKEHO, KaK B MPOU3BOACTBEHHbIX MOCEBAX.
YporKaHOCTb KapTodena Ha HECMbITbIX NO4YBax B
cpeaHem 3a Tpu roaa coctasuna 29,30 1/ra kny6-
Hel Ha CK/IOHe OXKHOM 3Kcrno3nuum n 24,58 1/
ra KnybHen — Ha CK/IOHe CeBEPHOM IKCMO3NLUMN.
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Ha cnabocmbiTo noyBe OHa CHUKanacb Ha
1,29 1/ra (5 %), Ha cpegHECMbITbIX NoYBax — Ha
1,42-1,54 t/ra (5-7 %), Ha CUNBHOCMbITOM MOY-
Be —Ha 2,30 7/ra (8 %).

B Luenom Kak Ha HeapoAMpPOBaHHbIX, TaK U Ha
3POAMPOBAHHbIX MOYBAX HOMKHOTO CKJIOHA Kap-
Todens dopmunpoBan yporanHocTb Ha 1,46—
1,65 T/ra knybHel (Mnn Ha 15-26 %) Bbilwe, 4em
Ha CEBEPHOM CK/IOHE.

OdHonemHue 606080-310K08blE U MHO20-
AemHue 606o8ble Mpassl. IPOANPOBAHHOCTb
MoYyB CYLLECTBEHHO BAMAET Ha YPOXKANHOCTb 04-
Ho/MeTHMX 6060BO-31aKOBbIX TPAB — FOPOX0-0B-
CAHbIX M NENLWKO-0BCAHbIX TpaBocmecel. B
pesynbraTe 11-n1eTHMX NoNIEBbIX OMbITOB Ha Aep-
HOBO-MOA30/INCTbIX MOYBAX HA NECCOBUAHbIX CYT-
JINHKaX, Pacno/IOXKEHHbIX Ha CKIOHE HOXHOM 3KC-
No3MUUK C KPYTU3HOW 5—7°, nosilyyeHbl JaHHble
Nno NPOAYKTUBHOCTM FOPOXO-OBCAHOM TpaBoCcme-
CM Ha HECMbITOM, CpeaHeCMbITOM U CUbHOC-
MbITON noyBax. Ee yporkallHOCTb B cpeaHem 3a
rogbl MccnegoBaHU COCTaBMAA COOTBETCTBEH-
Ho 34,10, 29,52 n 26,93 T/ra. YpoxalHOCTb oA-
HONETHUX TPaB Ha CPeAHECMbITOM noyse Hbina
HUXKE MO CPAaBHEHWUIO C HECMbITOW B CpeAHEM Ha
4,58 T/ra 3eneHon maccbl (13 %), Ha CUAbHOCMbI-
Tol — Ha 7,17 1/ra (21 %). Ha nouBax, pacnoso-
YKEHHbIX Ha CK/IOHE CeBEPHOM IKCMO3ULUK C KPY-
TM3HOW 3—5°, NPOAYKTUBHOCTb OAHOJIETHUX TPAB
B LLe/IoM Oblna Bbllle, YEM Ha CK/OHE HMKHOM
3KCMO3MUMK, YTO 0OYC/IOBNEHO JAlyyllei BAaro-
obecneyeHHOCTbIO pacTeHUN.

B cpeaHem 3a 5-neTHMIN nepuog, uccaenosa-
HWUIA YPOXKAMHOCTb FOPOXO-OBCAHOW TpaBOCMe-
CM cocTaBMna Ha HecmbiTon nouse 43,34 T/ra
3en1eHol maccbl, cnabocmbitot — 39,18, cpea-
HecmbITon — 34,19 T/ra. YpoxaliHoCTb Ha cnabo-
N cpeaHecMbITON Mo4yBax Oblna HUMXKe No cpas-
HEHMUIO C HEeCMbITOM COOTBETCTBEHHO Ha 4,17 u
9,15 7/ra, uav Ha 10 1 21 % (tabn. 4).

MPUMHATO cuYMTaTb, 4YTO W3 CENbCKOXO3AM-
CTBEHHbIX KY/bTYpP MHOFOJIETHME TPaBbl B Hau-
MEHbLLEN CTeNeHM pearnpyoT Ha 3poAMPOBaH-
HoCTb No4B. O630p ANTEPATYPbI MOKA3bIBAET, YTO
NX YPOXKaNHOCTb COCTaBASAET Ha c/1laboapoanpo-
BaHHbIX nouBax 90-95 %, cpeaHeapoaAnpOBaH-
HbiX —85-90, cMnbHO3poANpPOBaHHbIX —60—-75 %
OT YPOXKAMHOCTM Ha HECMbITbIX noyBax [11].
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Ta6l'IMLl,a 3. Bauanue 9KCNO3ULUUUN CKJZIOHA U cTeneHn CMbITOCTU NoYB
Ha ypO)'KaﬁHOCTb 3€pPHa ropoxa n macaocemMmaH ApPoBOro panca (cpep,HMe MHOrosnetTHue AaHHbIE)

KynbTypa u GEIELD YpoKalHoCTb CHiiere ypgmaﬁHOCTw

CMbITOCTM K HECMbITOM No4se

KOJINYECTBO JIET OMNbITOB 0YBbI 3epHa, T/ra T/ra ‘ %

CK/IOH 10XKHOW 3Kcno3uumm, 5-7°

HecmbiTas 2,65 - -

[opox noceBHoOM, 2 CpegHecmbliTasn 2,49 0,16 6
CunbHOCMbITaAA 1,92 0,73 27

HecmbiTas 2,81 - -
Panc aposoi, 6 CpepgHecmbiTan 2,48 0,34 12
CunbHOCMbITaAsA 2,23 0,59 21

HecmbiTas 29,30 - -

KapTtodens, 3 CpeaHecmbiTan 27,88 -1,42 5
CunbHOCMbITaA 27,00 -2,30 8

CK/IOH ceBepHOM aKcno3mumm, 3-5°

HecmbiTas 2,52 - -

[opox noceBHoM, 2 CnabocmbliTan 2,04 0,48 19
CpepgHecmbiTan 1,83 0,69 27

HecmbiTas 2,48 - -

Panc aposoi, 6 CnabocmbliTas 2,38 0,10 4
CpegHecmbiTan 2,28 0,20 8

HecmbiTas 24,58 - -

Kaptodens, 3 CnabocmbiTas 23,29 -1,29 5
CpegHecmbliTan 23,04 -1,54 7

Ta6nmu,a 4. BAaMaHue 3KCNo31LUUM CKNIOHA U CTENEHU CMbITOCTU NOYB
Ha ypO)'KaﬁHOCTb OAHONETHUX TPaB U NIOLUEPHDI noceBHOM (cpep,HMe MHoOronetHue AaHHbIe’

CTeneHb . CHUXKeHMe YypOoXKalHOCTH
Kynbetypa n A —— YposkaiHocTb K HECMbITOV NoyBe
KO/INYECTBO JIET OMbITOB 3epHa, T/ra
nousbl T/ra ‘ 9%
CK/IOH 0XKHOWM 3Kcno3uumm, 5-7°
HecmbiTan 34,10 - -
OpHonetHue Tpagb CpeaHecmbITas 29,52 4,58 13
(ropox c oBcom), 11
CunbHOCMbITAA 26,93 7,17 21
HecmbiTas 69,88 - -
JouepHa nocesHasn, 11 CpegHecmbliTan 60,35 9,53 14
CunbHOCMbITaA 54,46 15,42 22
CK/IOH ceBepHOM aKkcnosuumm, 3-5°
HecmbiTas 43,34 - -
OaHonetHvie Tpagbl CnabocmbliTas 39,18 4,17 10
(ropox c oBcom), 5
CpegHecmbliTan 34,19 9,15 21
HecmbiTan 61,47 - -
liouepHa nocesHas, 5 CnabocmbiTan 52,35 9,12 15
CpegHecmbiTan 42,97 18,50 30
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Menuopauus 202:3, No

Ha pepHoBO-NoA30/MCTbIX MNo4YBax, cdop-
MMUPOBAHHbIX Ha NEeCCOBMAHbIX CYIIMHKAX, pac-
NONOMKEHHbIX Ha CK/AIOHE HOXKHOW 3KCNO3ULUKN C
KpyTU3HOM 5-7°, nony4yeHbl 11-neTHUe AaHHble
Nno MpPOAYKTUBHOCTM JIIOLEPHbl MOCEBHOM Ha
HECMbITOM, CPeAHECMbITOM N CUIbHOCMbITOM MO-
yBax. YpoXKaMHOCTb ee 3e/1eHON Macchl B cpea-
Hem cocTaBuia cooTBeTcTBeHHO 69,88, 60,35 un
54,46 T/ra. YpOXalHOCTb KynbTypbl Ha cpea-
HECMbITOM NMoYBe Oblna HUMMKE MO CPABHEHUIO C
HEeCMbITOM NO4YBOI B cpeaHem Ha 9,53 T/ra 3ene-
HoM maccbl (14 %), Ha cMIbHOCMbITOM — Ha 15,42
T/ra (22 %). Ha no4Bax, pacrnosoKeHHbIX Ha CK/10-
He CeBepHOM 3KCMO3ULMKM, NOoAy4YeHbl 5-neTHue

BbiBOAbI

1. BaMaHune 3poanpoBaHHOCTM MOYB U 3KCMNO-
3MUMM CK/IOHA Ha MNPOAYKTMBHOCTb CE/IbCKOXO-
3AMCTBEHHbIX KY/IbTYP 3aBMCUT OT BMO/IOTMYECKNX
ocobeHHocTel nocnegHux. O3Mmble 3epHOBbIE
KYNIbTYPbl CHUMKAIOT YPOXKAMHOCTb Ha cnabocmbl-
Tbix noysax ot 0,21 go 0,75 1/ra, unmn Ha 3—-12 %,
a Ha cpegHe- M CUIbHOCMbITbIX MOYBAX AOCTUIAET
1,04 t/ra (17 %) 1 1,93 1/ra (21 %) cooTBeTCTBEH-
HOo. bonee cylecTBEHHO pearnpyeT Ha 3poaAnpPo-
BAaHHOCTb MO4YBbl O03MMas nweHunua. Ha nousax
C OAMHAKOBOW CTEMEHbID CMbITOCTU CHUMKEHMUE
YPOXKaMHOCTU Ha CK/NIOHE CEBEPHOMN 3KCNO3MLUUMK
bosiee CywecTBeHHO MO CPABHEHWUIO C HOXKHbIM
CK/IOHOM.

2. CHMKeHMe YpOXKaMHOCTU APOBbIX 3€pPHO-
BbIX Ky/IbTYpP M APOBOro panca Ha cnabocMbITbix
nousax Konebnerca ot 0,05 go 0,46 T/ra, nau
oT 1 10 9 % K HeapoanpoBaHHOM noyse. Heao-
60p YPOXKaMHOCTU APOBOM MLLIEHULbI U APOBOro
panca Ha CUAbHOCMbITbIX NMOYBAX AOCTUIAET CO-
oteeTcTBeHHO 1,02 T/ra 3epHa 1 0,59 T/ra macno-
CeMSAH, NN COOTBETCTBEHHO 22 1 21 %. MNMpoaykK-

AaHHble MO NPOAYKTUBHOCTU /IIOLEPHbI, YPOXKan-
HOCTb KOTOPOI Ha HECMbITON NOYBE B CPeAHEM
coctasuna 61,47 t/ra, Ha cnabo- 1 cpegHecmbI-
Tol nousax 52,35 u 42,97 T/ra, N HUMKe COOT-
BeTCTBEHHO Ha 15 1 30 %.

AHanu3 pes3ynLTaToB MOKAa3a/, YTO, BO-Nep-
BblX, HA MOYBaX C OAWHAKOBOM 3POANPOBAHHO-
CTblO YPOXKAMHOCTb NIIOLEPHbI HA CKIOHE HOXKHOM
3KCno3uumm bbina B cpeaHem Ha 17,38 T/ra 3ene-
HOM Macchl, UAK Ha 29 %, Bbille, YeM Ha CKJ/IOHe
CEBEPHOM 3KCMNO3ULMW; BO-BTOPbIX, HA CK/IOHE
CEeBEPHOM 3KCMO3NLMN BAMUAHME CTEMEHN 3POAM-
POBAHHOCTM MOYBbI Ha CHUMKEHWE NPOAYKTUBHO-
CTW KyNbTYPbl NPOABAANOCL Honee CyLecTBEHHO.

TMBHOCTb APOBOM MNLWEHMULbI, SUMEHA U APOBOro
parca Ha CK/IOHe CeBEPHOM 3KCMO3ULNU HUKE MO
CPaBHEHUIO CO CKNOHOM HOXHOM 3KCMO3nLUMK, a
0Bca, HaobopoT, BblLLE.

3. Hepobopbl yporkaeB KapTodena KonebnroT-
CA B 3aBUCMMOCTU OT 3pOANPOBAHHOCTM NOYBbLI B
npeaenax 1,29-2,30 T/ra kKnybHew, nnm 5-8 % ot
HE3POANPOBAHHOM MO4YBbl. BansHWe 3Kcnosu-
LMW CK/IOHA MPOABASAETCA He TaK CYLLECTBEHHO,
KaK No APYrMM KyabTypam.

4. Topox NOCEBHOM W NOLUEPHa Moce.-
HaA B Hambonblen mepe M3 BO3AE/bIBAEMbIX
CE/IbCKOXO3ANCTBEHHbIX KYNbTYp pearnpytoT Ha
3POAMPOBAHHOCTb MOYBbl. CHUMEHWE YypoXKali-
HOCTW ropoxa Ha cpegHe- U CUIbHOCMbITbIX MOY-
Bax cocTtasuno 0,69-0,73 T/ra 3epHa, unu 27 %;
nouepHbl 15,42—-18,50 1/ra 3eneHoi maccbl, nau
22-30 %. BanaHune apogmMpoBaHHOCTM NOYBbI 3a-
BMCE/NO TaK¥XKe OT 3KCMO3ULMMN CKNOHA — HA CKAO-
He CeBepHOM 3KCMO3NLMM OTPULLATEIbHOE BAUSA-
HMEe YCUIMBANOCh.
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