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YPOXAUHICTb TA 3UMOCTIMKICTb NWEHWLI O3UMOI
3A PIBHOIO PIBHA MIHEPAJIbHOIO XXUBJIEHHA

n.c. KI3yb

IHCTUTYT 3poLwyBaHoro 3emnepobctea HAAH Ykpainu

MocTaHoBKa npo6nemu. 3epHoBe rocnogapcTBo
CTENOBOI 30HW € CTPATEriyHO i HAaNBINbL ePEeKTUBHO
ranyssto  HapogHoro  rocnogapctea.  [lpupoaHo-
KniMaTW4Hi YMOBM PerioHy CnpusioTb BUPOLLYBaHHIO BCiX
3€pHOBUX KynbTyp, 0COBNMBO O3MMUX, i AalTb 3Mory
OTPMMYBaTK BUCOKOSIKICHE NMPOAOBOSbYE 3€pHO B 0bCs-
rax, 4OCTaTHiX Ansi 3abe3ne4YeHHs BHYTPILIHiIX NoTpeo i
dopmMyBaHHSA €KCNopTHOro noTteHuiany. PerioH € ekcno-
PTHO 30HOK Y BUPOOHWLTBI 3epHa, B sAKili po3TalloBa-
HO 6 MOPCbKUX eneBaTopiB.

Cepep 3epHoBUX KynbTyp B nisgeHHomMy Cteny 3a
YMOB MPUPOOHOrO 3BOSIOXKEHHS, HaWBULLY BPOXaMHICTb
3abesnedvye o3nma nweHuusa. [na noganblioro niaBu-
LWeHHsA i BPOXanHOCTi MNOTpibHe noCTiiHe YAOCKOHa-
neHHst TexHonorii. OcobnnBo HEOBXIAHMI MOLYK WNAXIB
NiABULLEHHA CTIMKOCTI O3UMMOI MLWEHWLi A0 CTPecoBUX
cuTyauin, B TOMY YnCri NiABULLIEHHS T MOPO3OCTINKOCTI.

CtaH BMBYeHOCTI npo6nemu. B octaHHi poku B
CTENnoBi 30HI 3umun gewo notenniwanu. OgHak, npu
LbOMy 36iNbLUMNUCE KOMMBaHHA TemnepaTtyp, Konu Bia-
NN YEPryTbLCS 3i 3HKEHHAM Temnepatyp. [o Toro X,
4YacTo 3HWXKEHHs TemnepaTyp BiAOyBaeTbCs 3a BiACyT-
HOCTi CHiroBoro nokpuBy, ik Le 6yno, Hanpvknag, y nto-
TOoMy 2012 poky.

BuBuyeHHAM ocobnuBocTen opMyBaHHsi 3MMOC-
TINKOCTi POCNWH MLIEHULi 03MMOI B CTEMOBiN 30HI 3a-
nmanocb 6arato gocnigHwukis [1,2,3]. BoHn o6rpyHTyBa-
NN, WO NOLIKOMAXEHHS i 3armbenb poCnvH BUKITMKAETLCA
Aekinbkoma dhaktopamu 3a HeCnpuUATIIMBMX YMOB nepe-
3UMIBIII, cepen SKMX Ha NepLUOMY MICUi — L& 3HVKEHHSI
TemnepaTypu HUXKYE KPUTUHHUX 3HAYEHb.

3MMOCTINKICTb Ta MOPO3OCTINKICTb POCINUH 3Hau-
HO Mipot0 0BYMOBIEHI HAKOMMYEHHSM LYKpY Y By3nax
KyLLiHHs [4]. BHeceHHs docdopHunx aobpus crnpusie 36i-
NbLUEHHI0O HAKOMWYEeHHs LyKpy, a a3oTHi JobpuBa He
3aBXau Moro niaBuWytoTb. Tak, npu 36inbLUeHin HopMi
a30THMX A0OPMB POCHMHU 03UMOI MLEHWLI OO BXody B
3MMY MOXYTb MepepocTaTh Ta HakonMyyBaTu HegocTaT-
HIO KiNbKIiCTb LIYKPY Y BY3ni KyLLiHHS Ans nepesumisni [5].
Tomy nowwyk WnsAxiB BUPILLEHHS AaHoi npobnemu i 3y-
MOBWVB BUOIp TeMM OOCHIOKEHHS.

3aBaaHHA Ta mMeToAM AocnigxeHb. Exkcnepume-
HTanbHa 4acTMHa poboTu BUKOHaHa ynpogosx 2009-
2011 pokiB Ha nonsix MM AM® «Anekc». ['pyHTOBUI No-
KpuB rocnogapcrtsea npeacTaBneHnin TEMHO-
KallTaHOBMM CEpPeaHbOCYITIMHKOBMM T'PyHTOM. BmicT
pyxomux c¢opm asoty 6,05 mr/100 r, cpocchopy 4,12 i
kanito 29,18 mr/100r, Banosi cknagatoTb: a3oty 0,17%,
cochopy 0,12% i kanito 3,58%. [pyHTOYTBOPIOIOHOD
NopOoAOI0 rocnoaapcTBa € NecoBUOHNUIA CYrIMHOK.

Y cxemy gocnigy 6yB BKMOYEHUI HACTYMHWUIA dak-
TOp — hoH xmBneHHs. MiHepanbHi gobpusa — amiayHy
cenitpy, amodoc Ta Kani marHesid BHOCUIIM BPO3KMA

nig OCHOBHMI 0BPOBITOK I'PYHTY 3rigHO Cxemu Jocnigy.
PaHo HaBecHi y 4 BapiaHTi gocnigy npoBOAMIM NigKUB-
NeHHA amiayHo ceniTpoto Hopmot Nzp. 3 MeTo nig-
BULLEHHS MOKa3HMUKIB SIKOCTi 3epHa 03MMOI MleHuui, y 5
BapiaHTi gocnigy NpoBOAWMM MNiMKMBEHHA CEYOBUHOK
y basy konociHHA Hopmoto Nso. [ocnian npoBogunu 3a
HaCTYMHOK CXEMOIO:

1. Be3 nobpuB (KOHTPOb)

2. N3oP30Kso
. NeoP30K30
. N3oP30K30 + N3g paHo BECHOKO
. N3oP30K30 + N3g y chasy konociHHs
. Po3paxyHkoBa gosa gobpus Ha ypoxanHictb 40

o0k~ w

u/ra.

Mpn 3aknagaHHi i npoBeaeHHi JocnigiB KOPUCTY-
Banuca metoaukamu [6, 7]. MNMoBTOpHICTb 4-X KpaTHa. Y
I'PYHTI Nnepen 3aknagkow Aocnigy BU3Hayanu BMICT py-
XOMUX eNeMeHTIB XUBMEHHS: HiTpaTiB y wapax 0-30, 30-
50, 50-70 Tta 70-100 cwm (3a pangBanb-Jlskem), pyxo-
moro ¢occopy (3a Mauurinnm), obmiHHOro kanito (Ha
nonymeHeBomy coTtomeTpi) B wapax 0-30, 30-50 cm
Ans obymcneHHs pospaxyHKoBoi 403n obpumBea.

PospaxyHkoBy 003y foOpvB BM3Ha4yanu 3a MeTo-
avkoto 133 HAAH [8]. 3anexHo Big hakTM4HOro BMicTy
eneMeHTIB XMBIEeHHs B [PYHTI BOHa cTaHoBuna nig
o3umy nwenuuo ypoxato 2010 p. — NeaP3oKo, 2011 p. —
NgoP30Ko, Wwo y cepegHbomMy 3a 2010-2011 pp. cknano
N72P30Ko. Takum unHom, N72P3p BHOCMNW i OCHOBHWIA
06pOBITOK rPYHTY Ta NPOBOAMIIN PAHHBLOBECHSIHE MiXKU-
BneHHa Hopmot Nszo. [locnimkeHHss npoBoannuM 3 03u-
MOIO NLLeHMLEe copTy XepcoHcbka 6e3ocTa.

PesynbTaTyu pgocnigkeHb. Bucoka 3MMOCTINKiCTb
COpPTY Ti€l YM iHWOI KyNbTypW 3anexuTb Bid AOro nnac-
TUYHOCTI. L BNacTMBICTb pOCAMHHONO OopraHiamy Bupa-
XaEeTbCA B LUBMOKOMY MPUCTOCYBAHHI POCNMHU OO pi3-
HUX YMOB cepefoBuLa. 3aBasiku UboMy 3abe3nedyeTb-
Csl HOpMarbHU PICT, BUCOKa MNPOAYKTUBHICTb, HaBiTb
npy HECNPUSITIIMBMX YMOBAaX MOCYXu, MOPO3iB, I'PYHTO-
BOrO 3aCOfIeHHA Ta iHWNX pakTopiB.

OpaHum i3 dhisionoro-6ioxiMiuHMX NMOKa3HMKIB 3MMO-
CTIVKOCTi € CTaH NNacTMAHOro anapary i NirMeHTHOI cuc-
TEMU YNPOAOBX 3UMIBMI. XapakTepHUM MOKAa3HUKOM 3U-
MOCTIKOCTi € TaKoX MiABULLEHHS BMICTY HennacTuaHuX
nirMeHTIiB -aHTOLiaHiB, 0COGNMBO B OCiHHI nepiof i paH-
HbOIO BECHO. BHeceHHs1 4obpumB 36inbLUyeE iX BMICT, WO
cnpuvsie NigBULLLEHHIO 3UMOCTIMKOCTI.

YpaxeHicTb pocnvMH xBopobamu, HaBnaku, 36inb-
LUYETLCS NMPU BHECEHHI MiHepanbHMX AOOPUB, WO NOsiC-
HIOETBLCSI 3HUXKEHHSIM IMYHITETY POCHMWH.

AHanisytoun OTpMMaHi gaHi MOXHa 3pobuTn Bu-
CHOBOK, LLIO Halbinblmii 6an 3MMOCTINKOCTI cnocTepira-
€TbCA y BapiaHTax 3i 30anaHCOBaHWM >XMBIIEHHSM 3
oceHi (Tabnuuga 1).
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Ta6bnuusa 1 — 3MMOCTINKICTb Ta MOPO30CTINKICTb O3UMOI MLUEHULi 3aNeXHO Big POHY XXNBNEHHA

Mopo3ocTilikicTb, °C
®OH XUBMNEHHs 3umocTiiikicTb, 6an -16 °C | -18°%¢c | -20°
Kinbkictb pocnuH, ki Buxunu, %
Be3 gobpuB (KOHTPOIb) 4,0 100 92,3 60,0
N30P30K30 4,5 100 94,5 69,3
NsoP30K30 4,25 98,5 91,5 62,3
N30P30K30 + Nag paHoO BECHOK 4.5 100 94,0 69,5
N30P30K30 + N3p Y dhasy KonociHHs 4,5 100 94,8 68,4
Po3paxyHkoBa go3a gobpus 4,5 100,0 93,1 67,7

Hopmu pnobpue B poku gocnigxeHb Manu Aeskun
BMMAMB Ha MNOKa3HWK MOpPO3ocCTinkocTi. HeobxigHo Bia-
3Ha4MTK, O POCMMHU COPTY XepcoHcbka 6e3octa 3a
ymoB 36anaHcoBaHux [o3 Aobpue (N3oKsoP30) Kpalle
(no 10%) npoTuaitoTb KPUTUYHMM TemnepaTtypam. 36i-
NbLUEHHS 3 OCEHi HOPMW a30THUX A06pMB A0 Neo 3HUXKYE
MOPO3OCTINKICTb POCIINH.

YpoXKanHiCTb € iHTerpoBaHMM MnokasHuUKoM edpek-
TUBHOCTI Ti€l YN iHLWIOI TEXHOMNOrii BUPOLLYBaHHS, OKpe-
MOro arpoTeXHIYHOro 3axody. YacTo Len nokasHuWK Bu-
KOPUCTOBYIOTb AK €QUHWI | GesnepevHni onsa nigreep-
[JXKEHHS TOrO Y iHLLOro BUCHOBKY 3 Npo6nem TexHonorii
BUPOLLYBaHHS CiflbCbKOrOCNOAapCbKMX KynbTyp [9].

PesynbTtatn 06niky Bpoxato 2010 poky nokasanu,
LLIO BHECEHHS a30THO — (hocdopHO — KaniiHux Aobpus
possonuno ogepxatn 41,0 — 56,3 u/ra 3epHa 03uMOT
nweHndi. Y 2011 poui, BHacnigok Ginbl CNpUATAMBUX
yMOB BereTauii, oTpumanu Aelo BULLMW BpoOXan npwu
BHECEHHI MiHepanbHux nobpus — 42,1 — 57,5 u/ra.

Yci pocnigxyBaHi [o3v fobpue 36inbluyBanu pi-
BEHb ypoXalo 3epHa. Tak, Hanpuknag, npu BHECEHHI
N30P30K30 ypoxanHicTb 3epHa 36inbwmnach, nopiBHAHO
3 HeygobpeHMM KOHTponeM, y cepeaHboMy 3a ABa POKW,
Ha 23,7 % (tabn. 2).

Tabnuusa 2 — YpoxxanHicTb 3epHa 03UMOI NLUeHULi copTy XepCOHCbKa 6e30cTa 3anexHo Big hoHy

XXUBINEeHHS, u/ra

YpoxanHiCTb y poku JoC- Y cepegHbomy 3a 2010-2011 pp.
®POH MiHepanbHOrO XXUBIEHHSA nigxeHn, U/ra YPOXaWHICTb, | MPUPICT A0 KOHTPOIO
2010 2011 u/ra u/ra %

Be3 gobpuB (KOHTPOIb) 32,9 34,3 33,6 - -
N30P30K30 41,0 42,1 41,6 8,0 23,7
NeoP30Kz0 45,6 45,4 45,5 11,9 35,4
N30P30K3o + N30 paHo BECHOKO 49,3 55,1 52,2 18,6 55,4
N30P30K30 + N3g Y dbasy KonociHHA 43,0 43,6 43,3 9,7 28,9
PospaxyHkoBa go3a gobpuvs 56,3 57,5 56,9 23,3 69,3
HIPgs, u/ra 1,6 1,5

Buxogaun 3 Hawmnx gaHux, MU MOXEMO 3asHauu-
TW, WO BaXXNMBWIN BNMB Ha PiBEHb YPOXAWHOCTI, OKPIM
KinbkOCTi 006pMB, MalTb CTPOKM iX BHeceHHs. 36inb-
WweHHsA 0o3m aobpm 3 N3oP3oKso o NeoP30Kso 4o nociBy
36inbWNNo ypoxanHictb Ha 12,3%, a nNpu BHECEHHI pa-
HO BeCHOW Ngzp Npw Tilh e KinbkocTi 4obpus — Ha 32,3%.
TakoX MM MOXEMO 3a3Ha4uTH, Lo BHECEHHA N3o y dhasy
KOMOCIHHS He € eeKTMBHUM, Ta 36inbluye ypoXanHiCTb
nuuwe Ha 5%.

MakcumanbsHuin piBeHb ypoxato 3abesneyms Bapi-
aHT i3 3aCTOCyBaHHAM pO3paxyHKOBOiI 031 Aobpus. Y
LbOMYy BapiaHTi, B cepegHbOMY 3a ABa POKM [ocCrii-
JXXeHb, opepxanu npupict ypoxato 23,3 u/ra abo
69,3 %.

36inbLeHHs Bpoxato Biabynocsi 3a paxyHok Apo-
OGHOro BHECEHHs MiHeparnbHuX AobpuB, a came — nig oc-
HOBHWI 06pO6ITOK I'PYHTY NazP3o i nigkuBneHHs paHo
HaBecHi N3o.

Cnig 3a3HaunTy, WO 3a po3paxyHKOBOI J03n A06-
puB OTpPUManu He nuLle HanBULLNIA pPiBEHb YPOXAMHOCTI,
a W OKynHiCTb oaMHWLi BHeceHoro nobpusa byna Haii-
BULLIOIO TaKOX Y LIbOMY BapiaHTi gocnigy — 5,6 kr 3epHa
Ha Kr aitoyoi peyoBuHM 0obpuBa.

o6 oTpumatn cTabinbHO BMCOKY SKICTb 3epHa
npv BUCOKIN BPOXaMHOCTI, HEOOXiAHO CTBOPWUTU Taki
YMOBM XUTTEQIANBHOCTI POCNMH, Aki 6 go3sonunu 3a-
6e3neunTn Ha oNTMManbLHOMY piBHi BCi Npouecu nepeT-
BOPEHHS1 eHeprii Ta 0OMiHy peYoBWH B POCIIMHHOMY Op-
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raHiami ynpogoBx yciei Beretadii.[locnigxeHHs, Aki npo-
BOAUNW Ha AocrigHOMY noni Bigdiny disionorii pocnuH
CraBpononbcbkoro HIMCIB nokasanu, Wo nigBULLEHI
0031 0o6puB i 3aXMCT POCNNH LO3BONWUMM He Tinbku 36i-
NbLUNTN BPOXaMHICTb, @ N NOMINWWUTN SKICTb 3epHa 03u1-
MOI MweHuui. HekopeHeBi NigXXMBNeHHS a3oToM Cnpus-
N 3pOCTaHHI0 BMICTY KrnenkoBuHW. Mpu BHeceHHi Ngo
PaHHBLOK BECHOK MPUPICT KiNbKOCTi CUPOI KIEWKOBUHM
cknas 2,3%, npu gpobHoMy nigxuneneHHi — 2,9% [10].

Ak BMOHO 3 HaBegeHUX OaHux, AobpuBa CyTTEBO
BnnmBanu Ha macy 1000 3epeH Ta cknoBugHICTb (Tabn. 3).
OnTManbHUM BapiaHTOM YOOOPEHHS!, SKLLO XapakTepu3y-
BaTM Ui MOKA3HUKW, BUSIBUBCH BapiaHT 3 BHECEHHSAM po3pa-
XyHKOBOI [03n gobpve. Maca 1000 3epeH y BkasaHOMY
BapiaHTi, NOPIBHAHO 3 HEeYOOOpPEHUM KOHTponeM, 36inbLum-
nacb Ha 9 %, a cknoBKAHICTb — Ha 39 %.

KnenkoBuHa (B xniboneyeHHi) BnnvBae Ha ogep-
)KaHHSA MOPUCTOro, MULLHOrO, Nerkoro, Aobpe nponeve-
Horo TicTa, To6TO xniba. Harkpalli NoKasHWKN KinbKOCTi
Ta SIKOCTi KNEeNKOBUHN (POPMYBanmncb 3a BHECEHHSA PO3-
paxyHKOBOi 4031 Jo6puB.

3a paHumu M.M. CtpenbHikoBoi (1968), aoMiHyto-
4M pakTopom 36inbLUeHHS Binka € Jo3n a3oTy, a He Mo-
ro cniBBigHOLWEHHA 3 hOCcHOpoM, a 3a LOCHIIKEHHAMM
HLIMX YYEHMX, MaKCUMarnbHUA ypoXxawm 3 MigBULLEHUM
BMiCTOM Ginka hopmMyeTbCs 3a ONTUMAarbHUM CRiBBIQHO-
LUEHHSAM MK elleMEHTaMU XXMBIIEHHS] CTOCOBHO KOHKpET-
HOro copTy, i, B nepLuy Yepry, Mk a3oToM i pocdopom.
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Ta6nuua 3 — Noka3HMKM AKOCTi 3epHa NweHuLi 3anexHo Bif (POHY XXUBMEHHSs

(cepepHe 3a 2010-2011 pp.)

®POH MiHepanbHOro XMBEHHS HaTtypa, r/n Maca Tmf' 3EPeH, CknoBugHicTb, % | KnewikoBuHa, %
Be3 nobpus (KOHTPOb) 722 33,4 51 14,4
N30P30K30 709 35,0 63 23,0
NeoP30K30 718 35,2 84 25,7
N3oP30K30 + N3o paHoO BECHOKO 754 36,2 80 29,3
N30P30K30 + N3o Yy d)aay KOJTOCIHHS1 750 36,0 68 29,6
Po3paxyHkoBa fosa nobpus 764 36,7 90 32,0

BcTtaHoBneHo, wo 306inbweHHs nuwe docdopHOo-
ro XXMBMNEHHs1 abo He BMIMBaE Ha BMICT Gifnka B 3epHi,
abo Moro 3HWXye, xoda BMxig Ginka 3 oguHMUi nnowi
npuv LbOMY MiABULLYETECA. 3HWKEHHSA BMICTY bGinka B 3e-
pHi nig BnnneBomM cocdopy moxe ByTn 3ymoBrneHe [Bo-
Ma npudmHamu: ocdopHi gobpvea 36inbLUyOTb ypo-
Xan 3epHa i Macy pocnuH y Linomy, B pesynbTaTi 4oro
BUHUKae AediumT as3oTy; nepesara docdopy Hag aso-
TOM ranbMy€ B POCIMHI CUHTE3 BUCOKOMOSEKYNSPHUX
CMonykK, yHacniok 4Yoro 3HMXYeTbCA Maca BereTaTuBHUX

i penpoayKTMBHUX OpraHiB, LIO MNPU3BOAWUTL OO 3MEH-
LLUEHHS BMICTY Girnka, cupoi KNenKoBUHW.

KaniiHi gobpuBa iCTOTHO He BNIMBAKTb Ha BMICT
Oinka, NnpoTe BHOCMTWU iX HEOOXiAHO ANs NiABULLEHHS
NPOAYKTUBHOCTI. Ane NMMTaHHS Npo A03U BHECEHHSA [06-
puvB Nig MNWeHWU O3MMYy BMMarae [oAaTkoBMX OOCHIi-
JXeHb 3 ypaxyBaHHAM COpPTOBUX 0COBNMBOCTEN i I'pyH-
TOBO-KniMaTu4Hux ymos [11].

3MiHM HakonuyeHHs1 Binka B 3epHi 03MMOI MLUEHWL;
3anexHo Big OHY XMBIMEHHSA HaBeAeHO B Tabnuui 4.

Ta6bnuua 4 — BmicT 6inka B 3epHi 03umoi nweHuui copty XepcoHcbka 6e3ocTa Ta noro 36ip nig

BNAUBOM (DOHY XUBMEHHA
(cepeaHe 3a 2010-2011 pp.)

DOH MiHEeparnbHOMO XUBMEHHS BwicT 6inka, % yMOBHMMu/?g'p Ginka,
Be3 gobpus (KOHTPOIb) 10,6 3,56
N3oP3z0K30 11,6 4,83
NeoPz0K30 12,6 5,73
NzoP30K30 + N3g paHo BeCHOO 14,3 7,47
Nz0P320K30 + N3o y a3y KonociHHs 12,7 5,50
PospaxyHkoBa fo3a nobpvs 15,0 8,54
Tak, Hawi AocnigXeHHa nokasanu, WO BHECEHHS 3. Bacunbes W.M. 3umoBka pactenun. — M.: Usg-Bo AH

0o6prB NpmM3BeENoO OO HAKOMUYEHHs1 BMICTy Ginka Ha piB-
Hi 11,6 — 15,0%, NOpiBHAHO 3 KOHTpPONeM, a Lue Ginble
Big 9 0o 30% BignoBigHO. BHeceHHs po3paxyHKOBOI A0-
31 0o6puB NpM3BENO A0 NiABULLIEHHA BMICTY Binka man-
xe Ha 30 BigHOCHMX BiACOTKIB, MOPIBHAHO 3 BapiaHTOM
6e3 pnobpus, a ymoBHuI 36ip Ginka 36inbwwueca y 2,4
pasu.

BucHoBKkW. HawBuwly MOpPO3OCTIMKICTL 03UMOT
nweHnui 3abesneyye BHeceHHS N3oP30Kzp 3 oceHi nig
OCHOBHWIN 06pOGITOK I'PYHTY. MMiABULLIEHHS [03M a30THUX
[06puB 3 oceHi A0 Ngo 3HMKYE MOPO3OCTINKICTb POCIVH.
HansuLy BpoXanHiCTb 3@ YMOB CNpUSATIIMBOI NepesnMi-
Bni 3abe3ne4mno BHECEHHS pPO3paxyHKOBOI [03u [006-
puB (N72P30+N3g) — 56,9 u/ra. CknoBuaHICTb 3epHa Ta
BMICT KNEWKOBUHM TakoX Oynu kpawumu B LLbOMY Bapi-
aHTi.
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