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BBeneHue. B opmupoBaHMM BenMUYMHBI U KayecTBa Yypoxas
NWeHnUbl — TrraBHOW MPOOOBOSILCTBEHHOW KynbTypbl YKpauHbl, MO
MHeHMIO DOMbLUMHCTBA UccregoBartenien, Beaywas posfib U3 35IEMEHTOB
AUTaHUA NpuHaanexuT asoTy. O4HaKo NOCTyNneHne a3oTa B pacTeHne B
a3y KosiolweHust — Hanuea 3epHa B cury psiga NpuynH (HegoctaTtoyHas
BNa)XXHOCTb  MOYBbI, BbICOKME TemnepaTypbl W Op.) ObiBaeT
OrpaHMYeHHbIM, YTO He cnocobCcTByeT POPMUPOBAHUIO 3epPHA BbICOKOIO
kayectBa. YTOObLI Takoe 3epHO BbIpacTUTb OblBaeT HeobxoauMo
NMPUMEHSATb CcheunarnbHble arpoTeXHUYeckue rMpuembl, C MOMOLLbIO
KOTOpbIX B MNepuoa Beretaumm KoppektupyeTcss o06ecnevyeHHOCTb
nocesoB a3oTom [1].

OgHUM M3 Taknx NpUEeMOB SIBMSIETCS HEKOpHeBasi MNOOKOPMKA,
KOTOopasi NO3BOSISIET B ONpeferieHHON Mepe yIyydlWnTb a3oTHOe NuTaHue
pacTeHuMn.

AP PEKTUBHOCTb HEKOpPHEBOW NOLAKOPMKU 3aBuCuT oT
obecnevYeHHOCT MNOCEeBOB a30TOM, CpPOKa €e MNPUMEHEHUS, MOroaHbIX
YCINOBUA U COCTOSIHUS MLWEHUYHoro arpoueHos3a. OBbIYHO B YCOBUSX
KpbiMa, € Uenbio  MOBbIWEHUA  KayecTBa 3epHa  MWEHULb,
peKkoMeHayeTcsa NpUMeHATL ee B pa3y KomnoLleHUs-Hanmea 3epHa nytem
ONPbLICKMBaAHUS pacTeHUn BOLHbIM pacTBOpPOM kKapbammaoa B [Jo3e
30 kr/ra no fg.B. OgHako, NpUMeEHeHWe 3ToM [03bl He Bcerga paet
oXuaaembl pesynbTaT (yBenudeHne maccoBoun gonun 6enka Ha 1-2 %,
KNEenKoBUHbI — Ha 2-4 %), NOCKOMbKY 3aPPEKTMBHA OHa NULb B Y3KOM
NHTepBane o6ecneyeHHOCTU pacTeHun as3oToM. [1ns noBbllEHUs ee
3PPEKTMBHOCTMN Ha NoceBax O3MMOWN MLIeHULbl B ycrnoBuax Kpbima ee
A03bl HeobxoamMmo aganTupoBaTb K 0bLEMYy YpOBHIO oBecneyeHHOCTU
nocesoB aszoTom [1, 2].

CnegyeT Takke OTMETUTb, YTO COBPEMEHHbIN PbIHOK YA0BpeHuN
npegnaraet JIMHUIO  KOMMMEKCHbIX npenapaToB A9  HEeKOpHeBOW
nogkopmku. OgHMM n3 Hux saensetca «HytpmuBaHT lNnoc™ 3epHOBOWY,
KOTOPbIA MO XMMUYECKOMY COCTaBy [MOJSIHOCTbIO COOTBETCTBYET
PU3MONOrMN MUHEPANbHOIO MUTAHUA 3epPHOBBIX KyNbTyp. YaobpeHue
COOEPXNUT PU3MoNorndeckn cbanaHcMpoBaHHOE COOTHOLUEHUE Mexay
as3oToMm, pocopom, Kanmem Wn MUKpoariemeHTamn. AMUOHbIN  a30T
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yoobpeHnss U MUKPOSNEMEHTbI CMOCOBCTBYIOT HakonneHuto 6enka B
3epHe 3epHOBbLIX KYINbTyp M MNOBbLILEHWUIO UX CTOMKOCTU K FPUOKOBbLIM
bonesHaMm. [1ns NoBbILWEHUS Ka4yeCcTBa 3epHa npenapart pekoMeHayeTcs
NPUMeHATb B Ao3e 2-4 kr/ra KOMOUHMpoBaHHO € 4-5 % pacTBOpOM
kapbamuaa B dpasy konoweHuda-Hanmea 3epHa. Ho B yCnoBusix CTENHOro
Kpbima LuenecoobpasHOCTb €ro NpUMEHEHNa OTAENbHO U B COYETAHUN C
OnNpbICKMBaAHMEM pacTeHnn kapbammngom He nsyyanaco.

MeTtoguka wuccnepgoBaHuMU. ViccnegoBaHust MO M3YYEHUIO
9(PPEKTUBHOCTM HEKOPHEBOW MOAKOPMKM Kapbamugom u yaobpeHnem
«HytpuBanT [llntoc™  3epHoOBOM»  MPOBOAMINCL B YCNOBUSAX
LueHTpanbHon ctenu Kpbima Ha nonax COOO «[pyx6a Hapogos Hosay.
Ob6bekToM nccrnenoBaHUs CNyXunm pacTeHUst 03MMON MSAMKOW MeHNLbI
copTa 3emnsiyka, CoOpT PeKOMeHO0BaH K BblpallMBaHMIO B CTENHOWN 30HE
YKpanHbl. B cxemy onbiTa Oblnu BKIOYEHbI ABa dakTopa: daktop - N
(ypoBEHb a@30THOrO nMUTaHWS), KOTOPbIN co3gaBarncsd  BHECEHWEM
aMMWaYHOW CenuTpbl paHHEN BECHOW MO TarioMeps3sion rnoyse u nmern
cnegyrowme rpagaumm 0, 70, 140, 210 kr/ra. Ha kaxgbi 3 3Tnx qoOHOB
B dpa3y KOmoLweHUs1 HaknagblBanucb BapnaHTbl HEKOPHEBOW NOAKOPMKMN
(dpaktop M): Mg (KoHTponb), M;- 30 kr/ra kapbamuaa no g.s. M, — 60
kr/ra kapbamuga M; - HytpuanT [lntoc 3epHoBoun, 3 kr/ra, My —
HyTtpusaHT [Mnioc 3epHoBon, 3 kr/ra + 30 krira kapbamunga. Obuwee
KONM4ecTBO BapunaHTOB B onbiTe coctaBuro 20. HekopHeBas nogkopMka
npousBoaunacb B paHHWE YTPEeHHMEe Yacbl B (pasy KOnoweHUs O3UMOW
nweHnubl paHueBbiM onpbicknaTenem. Pacxog pabouen KuakocTu
ycTaHaBnmBanu u3 pacdeta 300 n/ra. T[loBTOpPHOCTbL  OnbiTa
yeTblpexkpaTHas. OnbIT 3aknagbiBancad MeToAOM  paclensieHHbIX
gensHok. Os3umas nuweHunya BblpawuBanacb Mo o6LenpuHATON Ans
KpbiMa TexHonormu. Y4eT ypoxas npoBOAUNN MNOAESNSHOYHO MNPSMbIM
kombaliHMpoBaHNeM. YueTHas nnowaab AensHKW cocTasnsna 54 m°.

PesynbTtatbl uccnegoBaHusa. OCHOBHbIMM  MoOKasaTensmu
KadecTBa 3epHa 03MMOM MLEHULbl SBRAAOTCA MaccoBasa gond 6enka wm
KNEMKOBUHbI, OT COOEPXaHUS W  CBOWCTB  KOTOPbIX  3aBUCAT
xnebonekapHble KadecTBa MyKW.

HekopHeBass nogkopMka W yaobpeHne asoToM 3a  rogpl
nccneaoBaHnsa okasanu CyLLeCTBEHHOE BRUSHME Ha HakonneHue 6ernka
B 3epHe o3umMon nweHuubl. [Mpuyem nomMumo npsamMoro AencTBus
n3yyaemMblx PakTOpoB YETKO MpoCMaTpmMBaeTCs U UX B3aMMOLENCTBUE.
HekopHeBas nogkopmka B fosax 30 m 60 kr/ra asoTa [OCTOBEPHO
noBbILana MaccoByto gonto 6ernka B 3epHe (Tabn. 1).

OPPEKTUBHOCTL HEKOPHEBOW MOAKOPMKM BO MHOIOM 3aBucena oT
doHa paHHEBECEHHEN a30THOM MNOOKOPMKM WM B Oonblen CTeneHu
nosblllana cogepxaHne 6enka B 3€pHe Ha BapuaHTax C HU3KUM
a30THbIM poHOM (N7p), C yBENUYEHMEM YPOBHS a30Ta 4O MakCUMarbHbIX
3Ha4YeHn 3PPEeKTUBHOCTL HEKOPHEBOW MOAKOPMKU MPOMNOPLNOHANbLHO
CHWKanacb. Ha BapuaHTe ©6e3 BHeCeHusi as30THbIX YyaobpeHun B
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paHHeBeceHHUN nepuog nogkopmka B go3e 30 kr/ra cywecTBEHHO
noBbilana cogepxaHne 6enka B 3epHe MWEHMLbl A0 YPOBHS TPETbEro
TOBAPHOro Knacca.

Tabnuua — 1. MaccoBas gons 6enka B 3epHe 03MMOM NLeHULbIl B
3aBMCUMOCTU OT HEKOpHeBoun noakopmku (M) n no3sbl
aszotHoro ypoopeHus (N), %(2009 — 2011 rr.)

HekopHeBas nogkopmka B gasy konoweHus (M) Sgeﬂ.HMG
KoHTpo | Kapbam | Kapbamn | Hytpusa | Kapbamuga, dakTopy
[losa a3oTHOrO | ma, 30 |4, 60 HT Mnmoc | 30 krfrag.B. | N
yAoGpeHus (6es Kr/ra Kr/ra O.B. | 3epHoBoW | + HyTpuBaHT (HCPgs=
(N), kr/ra A.B. | nogkop | A4.B. ,3kr/ra | Mnioc 0,20 %)
MKW) 3epHoBOH, 3
Kr/ra
0 9,1 11,0 11,5 9,5 10,3 10,3
70 9,7 12,3 13,8 10,3 12,0 11,6
140 10,9 13,3 13,7 11,9 13,2 12,6
210 11,0 13,2 13,7 11,4 13,0 12,5
CpegHue no
dakTopy M, | 10,1 12,4 13,2 10,8 12,1 11,7
(HCP05:0,23%)

[Ons yacTtHbix pasnuyunm HCPys= 0,64 %

B cpegHem no onbITy npumeHeHne HyTpuBaHTa B fo3e 3 Kkr/ra no
OTHOLLEHUIO K KOHTPOSO AOCTOBEPHO MOBbLILWIAMNO coaepxaHue bernka B
3epHe. KomnnekcHoe e ucnornb3oBaHne HyTtpuBaHTa n kapbamunga B
aose 30 kr/ra no adpPEKTUBHOCTN HE MpeBbILWAno 4ENCTBME NOLKOPMKU
kapbamugom B gose 30 Kkr/ra n Haxogunoch B Npeaenax owmnodkn onbiTa.

Hawwn nccnegosaHna nokasanu, YTO YpOBEHb a30THOIO MUTAHUS U
NPUMEeHeHNe HEKOPHEBOW MOLKOPMKM B YCIOBUAX LieHTpanbHoro Kpbima
OKa3blBaKT CyLLECTBEHHOE BIIMAHME Ha MACCOBYIO [0SO KITEMKOBUHbI B
3epHEe 03MMON NLEHNLbI.

[laHHble MO CcoAepXaHUK CbIPOM KINENKOBUHbI B 3€pPHE O3UMMOW
NwWeHnLbl NpeacTaBneHbl B Tabnuue 2.

BHeceHne makcMmanbHOW [03bl a3oTa B cpedHeM Mo OnbITy
NpuBeno K yBENUYEHNIO COAEPXKaHUIO KNENKOBUHbLI B 3epHe MLIEHULbl B
1,2 pa3a No OTHOWEHWMIO K KOHTpont. OaHako Temnbl NpudaBoK Mpwu
BHECEHUM MakcumarbHbIX [03 asoTa B uHTepBane Nigo0 MO
OTHOLWEHUIO K Ng.79 cHu3unucob B 1,7 pasa. lNpumeHeHne HeKopHEeBbIX
nogkopMmok  kapbamugom  cnocobcTBoBanM  aHanorM4yHoMy  pocTy
cofepXaHUA KNEeWKOBUHbI B 3epHe MeHUUbl C YyBeNM4yeHneMm [03bl
BHECEHUA as3oTa. Tak NpUMEHeHMe MakCuMmarbHOW [O03bl HEKOPHEBOM
nogkopmkn — 60 Kr/ra nNo3BONUIIO MNOBLICUTbL COAEPXKaHWE CbIPou
KNEeMKOBMHbI B 3epHe MO OTHOLLEHUIO K KOHTPOso B 1,2 pasa.

Cnenyet TaKke OTMETUTb, YTO A(PPEKT HEKOPHEBOW MNOLAKOPMKM
3aBucen TakKke W OT YPOBHA a30THOrO MNUTaHWA, Ha KOTOPOM OHa
nposogunack. Tak npuMeHeHne HekopHeBon nogkopMkn B aose 30 kr/ra
Ha KOHTPONbLHOM BapuaHTe T[MpPUBESI0O K [OOCTOBEPHOMY POCTY
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coaepXXaHus KNEeMKoBUHbI B 3epHE, YTO crnocobCcTBOBano MnomyyYeHuto
3epHa TpeTbero ToBapHoOro knacca. Hambonblas npubaska OT BHECEHUS
30 kr/ra kapbamuga 6Obina nonyvyeHa Ha oHe N7 [NpumeHeHne
MakcumarbHom 0o3bl kKapbamuga (60 kr) Obino Hanbonee apPEKTUBHBIM
Ha doHe Nyyo.
MakcumarnbHoro 3HadeHus (210 kr/ra a.B.) npubaBka KNerWKOBUHbI Mpu
NPUMEHEHNN HEKOPHEBOW NOAKOPMKN CHMXKanach Ha 59 %.

|_|pl/l yBEJIMHEHNN YPOBHA a30THOIo nNMTaHunda Ao

Tabnuua — 2. MaccoBasi AONA CbIPOWN KITEMKOBUHLI B 3€pHE 03UMOM
nweHUUbl B 3aBUCUMOCTU OT HEKOPHEBOW NMOAKOPMKU
(M) v po3bl a3zoTHoro yaoopenus (N), % (2009 —

2011 rr.)

HekopHeBasi nogkopmka B pasy konoweHus (M) CpepHee
Mo3a KOHTp | Kapbam | Kapbam | HytpusaHT | Kapbamung, 30 | no
A30THOTO oIlb ma, 30 ma, 60 MNntoc Kr/ra a.B. + dakTopy
yIoBpeHus (6es Kkr/ra Kr/ra 3epHoBOW, | HyTpuBaHT N, (HCPos=
(N), kr/ra a.8 nogko | A.B. [.B. 3 kr/ra Mntoc 0,35 %)
’ | pMKK) 3epHoBoOu, 3
Kr/ra
0 21,5 23,2 24,9 21,8 22,9 22,9
70 23,4 26,5 28,5 23,3 26,1 25,6
140 24,8 27,1 30,5 25,6 28,0 27,2
210 26,8 29,8 30,2 27,6 29,2 28,7
CpegHee no
M, HCPos=| 24,1 26,6 28,5 24,6 26,6 26,1
0,39 %

[Ons yacTtHbix pas3nnunm HCPys= 1,11 %

[MpmeHeHne KomnnekcHoro yaobpeHuss HyTpuBaHT 3epHOBOWN
cnocobcTBoBano
YBENMUYEHNIO COOEPXKAHUA KNENKOBUHbI B 3€PHE MWEeHULbl NUlb Ha

NMOBbIWWEHHbIX a30THbIX (*)OHaX

HEKOTOpoMy,

(N140-210)'

CTaTUCTN4YECKN

HE

[l0Ka3yeMomy,

M pocriexumnBanacb TOJIbKO

TeHOeHUNA MNoBbIlLEHUA KaydeCTBa 3epHa rMpu OonpbiICKUBaAHMUKU MOCEBOB
HyTpI/IBaHTOM 3€pPHOBbLIM.

[MpoBeaEHHbIN

ANCNEepPCUOHHbIN

aHannms

pesynbTaToB

nccrnefoBaHMsA Mokasasé BbICOKYH 3HAYMMOCTb BIIUAHUSA  U3yYaeMblX
bakTOpOB Ha coAepXaHue KIenKOoBUHbI B 3epHe nuweHuubl. [ons
KaXkoro nsydaemoro paktopa rnokasaHa Ha pucyHke 1.

N3 pucyHka crnegyeTt, YTO HanbonbluMi BKNag B BapruabenbHOCTb
COoOEepPXXaHUSA CbIPON KIEWKOBUHbI B 3epHEe O3MMOW MLEHUUbl 3a rofbl
nccrnenoBaHWA BHeECNM Bo3pacTawllne [03bl a3oTa MNpUMeHAemMble B
paHHeBeceHHUn nepuop (N — 61%), HekopHeBas nogkopmka (M — 15%),
nccrnenoBaHnd

norogHble

yCcrnoBusi

B3anmoaenctems (2%).
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Msloa .. N+M+loa
1% \ I 2%

N+M

PucyHok. Josnieeoe yyacmue usyyaemMbix ¢hpakmopoe u ux
eé3aumodelicmeuu e eapbupo8aHuUU coOep)KaHUsl KJ1eliIKO8UHbI &
3epHe nuwieHuybl no eapuaHmam oribima

BbiBOoAbI. B pesynbTaTte  NPOBEAEHHbIX  UCCnegoBaHUn
YCTAHOBJIEHHO, YTO B YCNOBUSX LEHTpanbHOW cTenHonm 4vactn Kpbima
HEeKopHeBas noakopmka kapbammgom u yaobpeHve as3oToM 3a rogpbl
nccrnegoBaHNA okasanum CyLLEeCTBEHHOE BIIMAHME Ha KayecTBO 3epHa
O3MMOW MWeHuUbl — HakonfeHne B HeM 6ernka U CbIPON KNENKOBUHDI.
OPPEKTUBHOCTL 03 HEKOPHEBLIX MOAKOPMOK 3aBucena OT YPOBHS
a3oTHOro nutaHug. [llpyM MakcumanbHOW [03e as3oTa, BHOCUMOro C
yaobpeHneM, HeKopHeBas MOAKOPMKA okKasanacb He 3¢(eKTUBHOMN.
MpumeHeHne  KomnnekcHoro  ygobpeHuss  HyTpuBaHT  3epHOBOW
CcnocobCcTBOBANO TOMbKO (POPMUPOBAHUIO TEHOEHUUN NO YBENUYEHUIO
KayecTBa 3epHa MNweHULbl NULWb Ha NOBbIWEHHbIX a30THbIX doHax (Ni4o.

210).
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