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YPOXXANHOCTb PUCA B 3ABICMOCTW OT PEXXIMA OPOLLUEHNA U
A30THOI'O NMTAHUNA

T.A.CoHgie, B.A.Macnusel, f.c.-X.H., A.A.bapuykosa, KybaHckuii TAY

POAYKTUBHOCTb PacTEHUs puca 3aBUCUT OT UX FeHeTUYe-

CKUX U BHeLWHUX akTopoB. B nutepatype [1-9] BCTpe-

YatoTCA COOBLLEHNS O BAUAHUM PEXMMA OPOLLEHMA U 103
a30THOro NuUTaHusA (Mo OTAENBHOCTM) Ha (POPMUPOBAHME YPOXKas.
OfHaKOo OTCYTCTBYIOT CBEJieHUs O CTereHu yyactus aTux (akto-
POB MPU UX COBMECTHOM MPUMEHEHWUM Ha Mpouecc o6pa3oBaHuUs
3M1eMEHTOB X03ANCTBEHHOI0 YPOXKas.

Lenb nccnegosaHuaA. 1. M3yuntb BavsaHWE pexkma opoLle-
HUA 1 cTeneHn 06ecneyeHHOCTW pacTeHWin puca asoTHbIM NnTa-
HWEM Ha YpOXKaii 1 ero CTPYKTYpY. 2. BbIACHUTb CTeNeHb y4acTus
3TUX U TEHETUYECKUX (haKTOpPOB Ha (DOPMMpOBaHWe OTAEeNbHbIX
3M1eMEHTOB YpoXKas U NPOgYKTUBHOCTb.

MaTepuan n MeTogMka uccnegoBaHus. VccnegosaHus npo-
BoAnnu B 2004-2005 rr. B 6ETOHHBIX IM3MMETpax pasmepom 2,82
X 1,05 M. JIU3uMeTpbl NOKPbIBAIN ABYMS CNOAMU MOMNITUNEHO-
BOI M/IEHKN BO M36eXaHne BepTUKa/IbHOW 1M 6OKOBOW (huibTpa-
LMW, BbIMbIBaHWA MUTATENbHbIX BELLECTB 1 HabMBaM Nyrosoyep-
HO3eMHOI Mo4YBOK TonwmHOl 0,4 M. MuHepanbHble yao6peHus
(chakTop C) BHOCM/M COrMaCHO CXeMe OMbITa B pacyeTe Ha NJo-
wagb msumetpa (2,961 M?) - 1)NgPgoKso; 2)NizoPeoKseo;
3)N150PgoKeo. Bcs [03a hochopHOro M KanmiAHOro ygaobpeHuii
BHOCW/IaCb MO BCEM BapuaHTaM OrbiTa B KauyeCcTBe OCHOBHOIO
yaobpeHus. A30THOe yaobpeHue BHOcUAM Apo6HO: 2/3 [03bl B
thopme cynbata ammoHusa 88,83 1 (Ngo), 133,2 1 (Ngg) 1 177,61
(N1go) — B KayecTBe OCHOBHOI0 yao6peHus un 1/3 go3sbl — Nzg, Ny
1 Nsg BHOCUAM ABYKPATHO (N0 BCX0f4am U B hasy KyLleHns) — 9,66
r (Nis), 12,87 1 (Ny) 1 16,09 r (N,5) cooTBeTcTBEHHO. CeB puca
nposoaunu Ha rnyéuHy 1,5-2,0 cm, cnocob nocesa — Y3KOpsf-
HbIli, HopMa BbiceBa — 400 WT. ceMaAH/M?. OBLEKT UCCIef0BaHNSA
(thakTop A) — puc copToB 1)/lumaH 1 2)/Ingep. Pexknmbl opoLLe-
HMA (thakTop B): 1)NOCTOsiHHOE M 2)yKOPOYEHHOE 3aTOMeHus.
MOBTOPHOCTb OMbITa — YETbIPEXKPATHaA.

Pe3ynbTatbl 1 06Cy>KaeHMe. YCuneHne pexumMa a3soTHoro nu-
TaHWA CyLLUECTBEHHO CKasaoch (Tabn. 1) Ha anemeHTax CTPYKTY-
pbl ypoxas.

1. YpoxaliHOCTb 1 31EMEHTbI ee CTPYKTYPbl y COPTOB puca
B 3aBUCUMOCTM OT PeXXMma OpOLLEHMS 1 03 a30THOFO0 YA06peHNst
(2004-2005 rr.)
Co- | Pe- | [Ao3a [O6was| Mpoay- Mucno 3epeH Macca| Jons | Ypo-
pT | UM |a30Ta,|KycTW-| KTUB- | Ha [Ha M?|3epeH [cTepu-| xaii-
(A) | opo- | Kr [cTOCTb,| HbIA |MeTe-| ThiC. [C METE-|[IbHbIX|HOCTb,
we- |1.8./rg| wT. |cTebne-| nKe, | WT. | NKM |[Konmoc-| r/m?
Hus | (C) CTOW, | wWT. KOB, %0
(B) wT./m?
1 43 368 119 | 43,7 | 2,05 | 17,8 | 727
1 2 4,6 407 127 [ 57,1 | 194 | 190 | 765
1 3 4,9 385 | 130 | 50,2 | 2,29 | 20,4 | 819
1 41 454 126 | 70,0 | 1,71 | 16,5 | 745
2 2 45 500 | 133 | 756 | 1,70 | 20,8 | 832
3 47 586 | 134 | 84,4 | 157 | 22,0 | 893
1 4,6 296 | 100 | 29,6 | 2,53 | 11,3 | 691
1 2 51 443 118 | 54,8 | 1,74 | 16,5 | 785
2 3 55 484 | 125 | 605 | 1,83 | 18,2 | 859
1 41 373 112 {418 | 2,35 | 135 | 867
2 2 43 481 137 | 63,4 | 2,06 | 19,7 | 949
3 4.4 519 | 133 | 689 | 1,92 | 22,8 | 984
HCPs A, B 0,1 6 1,9 | 1,35 | 0,06 - 9
HCPos C 1 AC, 0,2 7 2,3 |1,65]| 0,07 - 11,2
BC n ABC

C NOBbILLEHNEM [03bl BHOCYMOIO a30THOIO YA06peHNs yBenu-
ymnacb 06wWaa KyctuctocTs Ha 8,2-14,0%, KOAM4ecTBO M/040-
HOCHBIX MOBGEroB Ha M? — Ha 22,8-32,3%, uncno 3epeH Ha MeTeske
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1 Ha M? — 7,3-18,7% 1 30,7-42,5% COOTBETCTBEHHO B CpaBHEHUM
C KOHTPO/iEM.

MonyyeHHbIe HaMKU pe3y/bTaTbl NOKa3bIBAOT, YTO Npu Gonee
BbICOKOIi 06ECNEeUYEHHOCTN PacTEHMIA prca a30TOM, [10N151 CTEPUSIb-
HbIX KOJIOCKOB YBeNuWYuiach, a, ClefoBaTe/ibHO, Macca 3epeH C
METeNKM CHwkKanacb. [lpuyeM, OTMeYEHHas 3aKOHOMepPHOCTb
NnpaBoOMOYHa A1 060UX PEXUMOB opoLleHUs. OfHako cnefyet
OTMETUTb, YTO MPWU MOCTOSHHOM 3aTOMJEHWN KONMYECTBO CTe-
PUbHBIX KONOCKOB C METE/IKM Bbl0 MeHbLUEe, a Macca 3epeH —
60/bLUe. B 3aBMCYMOCTM OT YPOBHSA a30THOIO NUTaHUA CTEPWUb-
HOCTb KO/IOCKOB YBENNYMUNAch, OTHOCUTENIbHO KOHTPONS, Ha 6,7-
14,6% npwn NocTosHHOM W1 Ha 26,1-33,3% — npy YKOPOUYEHHOM
3aronneHun y copta J/lumad, a y copta Jingep — 46,0-61,1 n 45,9-
66,8% Cco0TBETCTBEHHO. Macca 3epeH C pacTeHus, HeE3aBUCUMO OT
peXxMma opoLLUeHNs, CHXKanach Ha 13,0-24,8%. 310 yKa3blBaeT Ha
TO, YTO UCCNeAyemble COpTa puca XOpOLIO MPWUCMOCO6/eHbl K
MPOM3PacTaHUIO B YCNOBUAX NOCTOAHHOIO 3aTOMN/EHNSA, XOTH COPT
Nngep ycTynaeT copTy JIuMaH Mo 3TOMy CBOICTBY.

PeXXMm OpoLUeHMs TakXKe CKasblBaeTCA Ha paccMatpuBaeMbiX
3/leMeHTax CTPYKTYpbl YpoXKas. PacTeHus, BbIpOCLLME B YC/OBUSAX
MOCTOSIHHOTO 3aTONeHUs, 60/1ee CUMbHO KYCTUNCH B CPABHEHUN C
YKOPOYEHHbIM 3aTOM/IeHNEM, U (OPMUPOBa/IM GOMbLIYID Maccy
3epHa Ha MeTenke. OfHaKO KOMMYECTBO MPOAYKTUBHOrO CcTebie-
CTOS Ha eAuHWLUEe Maowaan 6bi10 MeHbLUM. 3TO, NO-BUAUMOMY,
CBA3aHO C TeM, YTO B YCMOBMSIX MOCTOSHHOrO 3aTOMNEHWs U3pe-
YKEHHOCTb NoceBa Gblfia 60M1ee BbICOKAs 13-3a HW3KOW BCXOXECTYU
CEMSsH, KOHKYPEHLIMM pacTeHWiA 3a MAoWaab NUTaHKs 1 ceeTa. Mpu
3TOM CcKfafplBaMcL 60nee GnaronpuaTHble YCnoBus s 60nee
BbICOKOr0 KyLLeHus. O6LLas KyCTUCTOCTb B YCNOBUAX MOCTOSHHOIO
3aTonneHna 6bina Ha 11,0% v macca 3epeH ¢ MeTenku — Ha 8,5%
60/1bLLIE, & KONMYECTBO MI0AOHOCALLMX MOGEroB Ha M — Ha 22,2%,
YMCNO 3ePeH B MeTESKe N Ha M — Ha 6,3 1 36,7% COOTBETCTBEHHO
6bI/10 BbILLE B YC/IOBUAX YKOPOUEHHOO 3aTOMN/EHUS.

HabnogaloTcs 3HauMTeNbHbIE COPTOBbIE Pa3IMuMA MO 3TUM
nokasatenam. [py 3TOM KONWYECTBO M/IOAOHOCHBIX NOGEros,
4MCrIO 3epeH Ha M 1 Ha MeTenke Ha 4,0, 19,4 n 6,3% Gonblue y
copta puca JIumaH, a KyCTUCTOCTb M Macca 3epeH Ha MeTesike — Ha
3,3 1 11,3%, COOTBETCTBEHHO, 6o/bLLe Y copTa Jlngep.

Mo Mepe MOBbLILLEHNS YPOBHS a30THOTO NUTaHNA YPOXKalHOCTb
3epHa yBenunumBaeTca Ha 9,9-17,3%. PasHuua B ypoXkailHOCTK, B
3aBMCMMOCTU OT PEXUMa OpPOLLEHWs, 3HauuTeNnbHa. B ycnosmax
YKOPOYEHHOro 3aTonsieHns oHa Ha 13,4% 60/blle MOCTOSIHHOTO.
Habntofaetcs 3HaumTeNbHble Pasnyma 1 Mo reHeTUYecKUM thak-
TOpaMm. YpoxaiiHoCTb y copTa puca Jlugep Ha 7,4 % 60blue, Yem
y copTa JlumaH. CneayeT OTMETUTb, YTO copT Jlnaep obecneumnn
BbICOKMIA ypOXKaid 3a CYET BbICOKOM KYCTUCTOCTU W YBENMYEHUS
Macchbl 3epHa C MeTesKU.

AHann3 AaHHbIX ypoXKas 1 ero CTPYKTYPbl NOKa3bIBAET, UTO UX
Be/IMUYMHA B 6OJIbLLENA Mepe N3MEHSETCA B 3aBUCUMOCTY OT CTene-
HY 0BecrneyeHHOCTU prca a30TOM, HEXenu 0T PeXxxuMa OpoLLEeHUs
u copra.

MeTogoM Tpex(aKTOpHOro AWCMNEepPCUOHHOIO aHanmsa ycra-
HOB/EHO, YTO LONS BAMSAHUSA a30THOFO NMUTaHWs npu hopMmnpoBa-
HUK 3TUX NoKa3aTeneli Konebnetcsa B npegenax 22,7-41,0 %, pe-
XuMa opoLueHus — 7,5-32,4 %, a reHeTuyeckux (paktopos — 0,4-
13,1%. HabniogaeTcs BbICOKWI BKNag B3avMOAEACTBUS 3TUX
(hakTOpPOB B Maccy 3epHa ¢ MeTenkn — 36,0%, a npu gopMmnpoBsa-
HUM OPYrMX paccMaTpuBaeMblX nokasateneid — 8,5-19,1%. A3oT-
Hoe yfo6peHve B GOMbLUEHA CTEMeHU BAUAMO Ha MPOAYKTUBHLINA
cTebnecToil (NNOTHOCTb METENKM), a B MeHbLUEN CTeMeHn — Ha
MacCy 3epHa; peXkMm OpOLLUEHMst — B 6O/bLUEIA CTEMEHU Ha YUCNO
3epeH B MeTe/Ke 1 B MEHbLLEN CTEMEHM — Ha MaccCy 3epHa C Me-
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Te/IKW; COPT — Ha Maccy 3epHa C MeTeNKW 1 NPOAYKTUBHBIN CTe6-
NeCTol COOTBETCTBEHHO.

BbiBogbl. 1. BenmunHa ypoxas u ero cTpyktypa B 60nbLueid
Mepe U3MEHsIeTCA B 3aBMCMMOCTM OT CTeneHW 06ecrneyeHHOCTU
puca a3oToM, HEXENN OT peXxKMMa OpoLLEHWst U copTa. PassuTune
reHepaTuBHbIX OpPraHOB METENKW MpOTEeKaeT MpU ONTUMATbHOM
a30THOM MUTaHWUK, YTO OGECMEYNBAET, BbICOKYIO MPOAYKTUBHOCTb
pacTeHuin puca. 2. Hambonblias Macca 3epeH Ha MeTeske Habto-
Janacb npu ypoBHe a30THOro nutaHma 90 Kr 4.B./ra, a ypoxaii u
[pyrue ero CTPYKTYpHble 3neMeHTbl — 150 kr A.B./ra. Makcu-
MasbHOEe 3HaueHue 3TKX NokasaTteseid (KpoMe Macchl 3epHa C Me-
Te/KN) OTMEYEHO B YC/IOBUSAX YKOPOUEHHOTO 3aTonneHus. 3. CopT
puca flngep oTnmuyaeTcs 6onee BLICOKOM MPOAYKTUBHOCTbIO B
YCMOBMAX YKOPOYEHHOTO 3aTOM/eHWs, Hexenu copT JlumaH, a
NOCNeAHWA O0THOCUTeNbHO 6onee MPOAYKTWMBEH B YCMOBKSX MO-
CTOSIHHOTO 3aTOM/IEHNS.
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