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YPOXKAWHICTh KYKYPY/3U HA CHJIOC 3AJIEXXKHO BIJI PIBHSA MIHEPAJIBHOT'O
KUBJIEHHA B YMOBAX IHEHTPAJIBHOI'O JIICOCTEILY YKPAIHU

I'paboscokuin M. b., kanouoam cinbCbK020CN00apCcbKux HayK
binoyepriscokuii nayionaneHut azpapHuil yHieepcumem

Haseoeni pezynomamu 0ocniodscenv 3 6U8UeHHs 8NAUBY MIHEPATbHUX 000PUE HA YPOI*CAUHICb 2iOpu-
0i8 KYKypyO3u pi3HUX epyn CIU2ioCmi npu 8UPOWy8aHHi ix Ha CUIOC.
Knrouoei cnosa: minepanvhi 006pusa, KyKypyosa Ha cuioc, 2iopuo, yposrcaiHicme.

Kykypyn3a Big3HavyaeTbcsi BACOKMM MOTEHIIIAIOM BPOXKAHOCTI 3epHa 1 3eIeH01 Macu, HpoTe
CydJacHI TEXHOJIOTii HEe B 3M031 3a0€3MEUYUTH HAJICKHHUM YMHOM peaiizallito 010JOTIYHUX MOXKIIH-
BOCTEH i€l KyIbTYpH B KOHKPETHHX YMOBax BHpoIIlyBaHHS. DakTW4YHA BpPOKAHHICTH CHIOCHOI
Macu KYyKypyJlI3U 3HaYHO HUKYE BiJ MOTEHUIMHUX MOXKIUBOCTEU KyIbTypu. TOMY Ba)KJIMBO MOB-
HOIO MIpOI0 BUKOPHUCTOBYBAaTH BCi (hakTopu iHTeHcH(ikamii, B TOMY YHCIi PO3pOOIATH 30HANbHI
TEXHOJIOTI1 BHUpPOIIyBaHHs, 3a0e3neuyBaTH palliOHATbHUM BOJHUN 1 MOXXUBHUU PEXHUM IPYHTY,
YIOCKOHAITIOBATA TEXHOJIOTIYHI €JEeMEHTH, [0 B IUIOMYy 3a0e3Ne4YuTh Kpamie 3acBOEHHS
pOCITUHAMH KYKYPYI3H COHSYHOI eHeprii uis popMyBaHHS HaWOLIBIIOT KUIBKOCTI CyXO1 peYOBHHHU
[1].

BaxxnuBum ¢akropom iHTeHcH(iKallii BUPOILIYBaHHS KYKYPY/I3H € 30alaHcoBaHe MiHepallbHe
YKUBJICHHS, 1[0 0a3ye€ThCs HAa pallioOHATLHOMY BUKOPUCTAaHHI T0OpUB. be3 HUX MPOAyKTUBHICTH POC-
JUH PI3KO 3HIKYEThbCS. Alle MpaBUIbHE 3aCTOCYBAHHS MOXHUBHUX PEYOBHH TOCUIIIOE CTIHKICTh
KYKYPYA3H1 0 HU3BKUX TEMIIEPATYp, 301IBIIYE YaCTKy Ka4aHiB y BpOXkKai CHIIOCHOI MacH, ITi/IBHIIY€E
BUX1J O17IKa, KPOXMAJIIO Ta KOPMOBUX OJIMHHMIIb 3 OJMHUIIL TJIOMI MOCIBY [2].

JloOpuBa € omHUM 3 TONOBHUX (haKTOpiB cTabimizamii Bpoxkar KyKypym3u. Tak, B mocmia-
xenHsx E. I'. Jlerogroka Ta iHIIMX HayKOBIIIB, HAMBHILI IPUPOCTU 3€JEHOI Macu OTPUMAaHi MpU
BHeceHi 20 T/ra THOKO Ta MiHepambHUX N0OpUB B 1031 NigoPgoKioo. Asie momanbine 30UTbIICHHS
1034 100puB y 1,5 paza cyTTe€BO He BIUIMBA€E Ha BpOXKalHICTh 3eneHoi Macu [3].

3a nanumu B. I'. Jlumosoro, 30inbmenHs 103 MiHepanbHUX 100puB 10 N, g Py Ko Ha doni

BHeceHHs 40 T/ra THOIO 3yMOBIIIOBAJIO MIABUIIEHHS YpO’KaiHOCTI 3eneHoi macu Ha 4046 1/ra, a
cyxoi peuoBrHM Ha 14-27 1/ra mopiBHAHO 3 BHECEHHAM N 0P K o [4].

['iOpuay Mi3HIX TPy CTUTIIOCTI MOPIBHSIHO 31 CKOPOCTUTIIMMU OUIBIIOI0 MIPOIO pearyroTh Ha
niABUILEHUH MiHepanbHUil (oH. TlomimimeHHs yMOB KUBJIEHHS 3yMOBIIIOE€ 3MEHILIEHHS KUJTBKOCTI
O€3IUIIHUX POCIMH B IOCIBaX, a y MI3HbOCTUINIMX (GOpM 1 (OPMYBAaHHS TPbOX MPOAYKTHUBHHX
KayaHiB [5].

Merta gociiikeHb — BUBUEHHS BIUIUBY PIBHS MIHEPAJbHOTO >KMBJIEHHS Ha YpO)KalHICTb
CHJIOCHOT MacH TiOpuaiB KYKYpYy/I31 Pi3HUX TPYH CTUTJIOCTI B IIeHTpaibHOMY Jlicocteny YkpaiHu.

[TonwoBi gocmian npoBoaunu npotsirom 2011-2013 pp. B ymoBax mocmiigHoro mofst bino-
IIEPKIBCHKOTO HAI[IOHAJIHOTO arpapHOro yHIBEpCHTETY. [PYHT MOCHIiIHOT JUISHKM — YOPHO3EM TH-
MOBU BIJIYTYBaHUM cepeITHbOTITMOOKNN MaJIOTYyMYCHUM T'pyOONMIIyBaTO-1€rKOCYTJIMHKOBUM Ha
KapOOHaTHOMY Jieci 3 cepelHbOI0 HiTpHdikaliiHoo 3naTHicTiO — 20,1-30,5 Mr/kr abcotoTHO Cy-
XOro IpyHTy. BmicT kpynHOro mury B opHomy tmapi 49,9-58,3 %, ¢iznunoi rmuan — 30,6-34,4 %,
myny — 18,7-24,2 %, nicky — 9,9-19,4 %. ArpoxiMiuHa XapakTepUCTHKa IPYHTY: BMICT TyMy-
cy (3a Tropiaum 1 Kononosoro) 3,5-3,8 %, a3oTy, 1m0 jerko riapomizyerbes (3a Kopudinmom), 90—
120, pyxomoro ¢ocdopy Ta odmiHHOro Kamito (3a Yupuxosum) BinmosigHo 130-160 Ta 120—
130 mMr/KT TPYHTY.

Jocnign mpoBoIMiIM 3a cXeMorw: TiOpuau Kykypyasu (¢dakrop A) panHbocTuriuii Tos-
TpsHchkui 188 CB, cepennbopanHiii binozipcekuit 295 CB, cepennpocturiuii Monika 350 MB,
cepennbomnizHiit buctpuis 400 MB; no3u no6pus (pakrop b) xorTpons (6e3 1o6puB); NeoPaoKap;
NgoPsoKeo; N10oPgoKsgo.

[TorogHi yMOBHM BHpOJOBX BereraiiifHoro mnepiogy Kykypymsu y 2011-2013 pp. Oymu
CIOPUSTIMBUMHU 32 BOJIOT03a0€3MEUEHICTIO 1 TeMIepaTypHUM pexumoM. Y 2012 p. mig Jiero



BHUCOKHX TeMIepaTyp Ta Je]ilMTy BOJOTM Maja Miclle IPyHTOBa Ta IOBITpsSHA IOCyXa, IIO
BHUKJIMKAJIO 3HUKEHHSI TIPOAYKTUBHOCTI T10pH/IiB.

[Tonepenank — mmeHuns o3uma. [Inoma mociBHoi ninsaku 19,6 M2, 00111K0BOI — 9,8 M2,
PO3MIIIEHHS IUISTHOK ITOCTIIOBHE, METOJIOM CUCTEMaTHYHOI peHIoMi3allii. ATpOTEXHIKa B JOCIiIaX
BIJNIOBiJlaJIa 3araJIbHOMPUIHATIA It HeHTpansHoro Jlicoctenmy VYikpaiHu. AMiadHy celiTpy
(34,5 %), npoctuii rpanynboBanuii cynepdocdar (19,5 %), kaniiiny cuib (40 %) BHOCWIM Hix
OCHOBHHI 00POOITOK TPYHTY.

30upanyu riOpuad KyKypya3u Ha CHIIOC MOAUITHOYHO y (a3l MOJIOYHO-BOCKOBOI CTHUTJIOCTI
3epHa. [1oabpOBI 1OCHI U TPOBOIMIIH BiIIOBIAHO 0 METOAMYHUX PEKOMEHAallii [6—7].

VY Hamux 1ociigax MiHepalibHI J0OpUBa HaAWO1IBII IHTEHCHBHO BIUIMBAIM Ha (OpMYyBaHHS
JMCTKOBOI MOBEPXHi. 30UIBIICHHS IUIONI JUCTA Y POCIUH KYyKYPYA3H IIiJ] BILTABOM JIOOpPHUB CIIO-
CTEpirajgocs e J0 MOYaTKy MOSIBH BOJOTEH, ajle HaWOuIbII ii mokazHUKM Oynu y ¢a3i HBITIHHS
ka4adiB. /{0 ¢a3u MOJIIOUHO-BOCKOBOI CTUTJIOCTI 3€pHA BiAMIUEHO 3MEHIICHHS JIMCTKOBOI MMOBEPXHI
y pociuH Beix riopunis Ha 10-18 % yHacnmigok BCUXaHHS JHUCTS.

CyTTeBo 1mII011a JUCTKIB 3MiHIOBaNIach y Tiopuaa ToBTpsuchkuil 188 CB npu BHeceHHi 100-
puB y 1031 N1goPgoKgo 1 cTranoBumma 52,9 I[Mz, mro Ha 7,9 L[M2 Oinpire, HiXK Ha (oHI 6e3 100puB, 1 Ha
4,115,9 I[Mz Ounbie mopiBHsSHO 3 BapianTaMu NgoPsoKgo Ta NgoP4oKag (Tabm. 1).

1. ITnowa nucmro6oi nosepxui pociun 2iopudie Kykypyosu y ghazi moio4Ho-80cK060i
. . 2
cmu2nocmi 3epHa 3a1exHcHo 6i0 003U 000pus, om

I'iopun Hosu mobpus | 2011 p. | 2012 p. | 2013 p. | Cepenne
be3s no6pus 46,5 43,1 45,3 45,0
. NegoP4oKao 48,6 45,3 47,2 47,0
TosTpsHCchKUi 188 CB NeoPeoKeo 50,3 46,5 49.6 48,8
N100PgoKsgo 54,1 51,0 53,7 52,9
be3 nobpus 50,3 46,8 48,9 48,7
o . NegoP4oKao 56,7 49,5 54,7 53,6
Binoszipcekuii 295 CB NaoPeoKe 58.2 50.3 58,5 55,7
N100PgoKso 60,3 52,8 61,0 58,0
bes mobpus 60,2 55,7 60,6 58,8
. NgoPaoKag 63,5 57,8 64,5 61,9
Monika 350MB - "q 5 Keo 654 | 582 | 66,7 63,4
N100PgoKso 68,5 59,8 69,8 66,0
be3 nobOpus 78,0 72,6 77,5 76,0
NgoPaoKag 81,2 75,6 80,4 79,1
Bucrpuua 400 MB 75 5 Keo 836 | 768 | 832 81,2
N100PgoKsgo 86,1 78,5 85,4 83,3

Buecenns HaiOLIb1IOT 103U TOOPUB 3yMOBHMIJIO 3pOCTaHHS IO JIMCTS Y POCIUH ridpuia
binosipcekuit 295 CB Ha 2,3 1 4,4 ,[[Mz nopiBHAHO 3 Mo3amMu NgoPsoKeo 1 NeoPoKao Ta Ha 9,3 L[MZ
BIJIHOCHO HeynoOpeHoro ¢ony. ¥V pocnun riopuaiB Monika 350 MB 1 buctpuus 400 MB 3061715-
IIEHHS CTAHOBMJIO BiamoBigHo 2,6;4,1; 7,2 ta2,1;4,2: 7,3 I[MZ.

VY MeHI CHpHsTINBOMY 3a MOrogHuMu ymoBamu 2012 p. y pocnuH riOpuaiB 0yjiao 3MeH-
IIEHHs IUJIOLII JIMCTKOBOI moBepxHi Ha 5,3—7,8 % mopisusiHo 3 2011 ta 2013 pp.

B cepennpoMy 3a pokH JOCTIKEHb BHECEHHSI MIHEPAIBHHUX JOOPHUB CIPHUSIIO TTiABUIIICHHIO
CHpOi Macu pOCIHMHH, nMounHatouu 3 ¢asu 10—11 nucTkiB, ane OUIbLI 3Ha4YHE 11 3pocTaHHS OyJ0 B
ApyTiii mooBUHI BereTamiiHoro nepioay. [Ipupict cupoi macu pociuau B ¢azi 10—11 nuctkiB mpu
BHeceHH1 N10oPgoKgo mopiBHSIHO 3 BapianToM 0e3 100puB cTanoBuB: ToBTpstHChKUME 188 CB — 7,8 T,
binozipcekuit 295 CB — 8,2 , Mownika 350 MB — 6,7 r, buctpurs 400 MB — 5,8 r (Tabu. 2).



2. lunamika 3minu cupoi macu pociaun 2iopuoie KyKypyo3u 3a1eiHcHo
6i0 piensa minepanvnozo ncuenennsa (2011-2013 pp.), 2

Ilepion BU3HAYEHHS
. Jo3u —
[i6pun ) LBITIHHA MOJIOYHO-BOCKOBA
no0puB 10-11 nucrtkiB - .
BOJIOTEIH CTHUTJIICTh 3€pHA
be3 nobpur 43,5 608,5 819,4
. NeoP oK 47,2 671,7 856,5
TorTpsHachKuii 188 CB NaoPeoKeg 486 703.1 895.6
N100Ps0Kso 51,3 728,5 935,4
be3 nobpur 442 628,8 928,1
L . NsoP10Kao 47,8 692,2 965,4
binoszipcekuii 295 CB NaoPeoKe 48.9 7171 1005.6
N100Ps0Ksgo 52,4 738,0 1098,7
Be3 noopus 46,4 655,6 1028,1
. NeoP20K 4o 495 719,4 1093,5
Morika 350 MB NaoPeoKso 50,6 746,0 1135,4
N100PgoKsgo 53,1 788,4 1198,2
be3s 100pus 48,0 688,4 1078,5
NeoP1oKag 49,5 760,3 1135,0
buerpni 400 MB 79 5 Koo 522 796,8 1189,5
N100P50Ksgo 53,8 818,9 1213,6

VY da3i nBITIHHS BOJIOTEH PIZHHUIT MK KOHTPOJIEM 1 BapiaHTOM 3 HAHOUIBIIIOK KUJIBKICTIO
I00pUB y paHHBOCTHUTIIOTO TiOpuaa cranoBmwia 19,7 %, cepexnnbopannsoro — 11,7 %, cepennbo-
crurnoro — 20,3 %, cepeanwomizuboro — 11,9 % BianosigHO.

B (}a3i MomouHO-BOCKOBOT CTHIJIOCTI 3e€pHA CIIOCTEpirajach MOIIOHA TEHICHIIsS, alie pi3-
HUIL MK J03aMd J0O0puB 30unblryBanack. Tak, y paHHbOCTUIIIOTO TiOpHIa BiAMIHHOCTI MiX
BapiaHTaM® 3 Pi3HUMH Jo3amu no0puB cranoBwm 4,1-4,5 %, cepenapopanaboro — 4,2-9,3 %,
cepennbocturioro — 10,0-10,5 %, a cepeannomnizaporo — 10,2-10,8 % BiAMOBiAHO.

OO0k ypOKaHOCTI CHJIOCHOI Macu TIOKa3aB, IO i1 MOKa3HUKUA B OCHOBHOMY 3aJI€Kalld Bl
MOp(0O0I0JOTIYHUX BIACTUBOCTEH TiOpUIIB KYKYpPYI3H, PIBHS MiHEpaJIbHOTO JKUBJIEHHS, a TAaKOX
MIOTO/IHUX YMOB BererauiiHoro nepiogy. HaiiBuily yposkaliHICTh IPaKTHYHO Y BCl POKH (pOpMyBaB
cepennbomi3Hiil riopua buctpung 400 MB, a HaliMeHIi ii MOKa3HUKH OYylIM y PaHHbOCTUIJIOTO
riopuaa ToBTpsHcbkuil 188 CB.

Ha ypoxaifHicTe riOpuaiB 3HaYHO BIUIMBAJIM MOTO/HI YMOBH BIIPOJIOBK IEPioay Bererarii.
VY Oulbll CHpUATIUBI 32 TiApoTepMidyHUM pekuMoM poku (2011 Ta 2013) Ha doni NigoPsoKso
ypOXKaiHiCTh CUJIOCHOT MacH paHHbocTUIIIOr0 TiOpuna ToBTpsHebkuii 188 CB cranoBuna 40,3—
42,0 1/ra, cepenHbopaHHbOrO — bino3ipebkuii 295 CB — 45,4-46,5 1/ta, cepennpocturioro — Mo-
Hika 350 MB — 52,3-52.9 1/ra, cepenupomizuboro — buctpuisg 400 MB — 50,6-56,2 1/ra (Tabmn. 3).

VY crpecoBux ymoBax 2012 p., BHAC/IiIOK BUCOKHX TeMIIepaTyp 1 HEIOCTAaTHHOI KUIBKOCTI
OMaJiB y JITHIA TNepioJ, ypoKallHICTb KyKypyJ3uW Ha CHJIOC 3MEHIIyBajlach: HaHOlIbIIe Y
cepennpomizuboro riopuna buctpurs 400 MB  — B cepennbomy Ha 22,2-27,4 % 3alexHO Bij
BapiaHTy yJ0OpeHHs. 3HIKEHHS YpOXKallHOCTI y paHHbOCTHIIOro riopuna ToBTpsaHcbkuii 188 CB
Ta cepeqHbopaHHboro — binmosipcekuit 295 CB cranoswino 5,6—-11,2 Ta 17,2-22,2 % BiagnoBiaHO,
1110, MO>KJIMBO, BKA3y€ Ha Kpallly IPUCTOCOBAHICTH iX /10 KiiMaTHUHUX yMoB JlicocTeny.

B cepeanbomy 3a Tpu pOKHM HAMOUIBITY YPOKaWHICTH CHJIOCHOT MacH 3a0e3NeduuB Triopua
buctpuns 400 MB nipu BaecenH1 N1ooPgoKgo — 50,6 1/ra, 1o Buie 3a koHTpoub Ha 21,1 T/ra.

[IpupicT yposkaiilHOCTI CHIJIOCHOI MacH Bij BHeCeHHS J00puB y 1031 NgoPsoKgo cTanoBHB
11,7 1/ra, a NgoPsoKeo — 15,5 1/ra. Cnig BIAMITUTH, 0 MPOAYKTUBHICTH CEPEIHBOCTHUIIIOTO Ti0-
puna Mownika 350 MB 6yna Ha piBHI cepennbonizHboro — buctpung 400 MB, pi3Hutls Mixk HUMH
3aNeXHO BiJ BapiaHty ymoOpenHs pocsrana 0,3-1,8 T/ra, mo CBITYUTH MPO BUILY CTAOLIBHICTH



CepeIHbOCTHUTIIOTO Ti0pHIa.

3. Bnaue 003 006pue na yposrcaiinicms KyKypyo3u Ha Cuioc, m/2a

. IIpupict
I'opun Ho3u mobpus | 2011 p. | 2012 p. | 2013 p. | Cepenue 10 KOHTPOJTIO
be3 nobpus 27,2 21,7 25,6 24,8 —
. NgoPaoKao 32,6 30,8 36,8 33,4 8,6
Tosrpsmcnimii 188 CB 179 5 376 | 335 | 37,2 36,1 113
N100PsoKso 40,3 35,8 42,0 39,4 14,5
be3 nobOpus 28,3 20,8 26,2 25,1 -
. . NsoPaoKao 36,8 30,5 37,3 34,9 9,8
binosipeiuit 295 CB =9 5 K. 403 | 337 | 426 | 389 13.8
N100Ps0Kso 454 35,8 46,5 42,6 17,5
be3 nobpus 30,7 25,8 32,9 29,8 —
) NgoP20Kao 41,2 34,6 43,5 39,8 10,0
Monika 350 MB =9 5 465 | 386 | 44,6 43,2 134
N100PgoKsgo 52,3 41,8 52,9 49,0 19,2
bes mobpus 30,4 26,0 32,1 29,5 —
NeoP4oKao 458 35,2 427 41,2 11,7
buctpuna 400MB - =9 5 487 | 370 | 492 | 450 155
N100Ps0Kso 56,2 40,8 54,9 50,6 21,1
riopuais 1,7 15 1,8
HIPy 5 T/ra, nus: 103 10OpuB 1,8 1,3 1,9
B3aeMoil 3,6 2,6 3,7

VY ribpuna ToBtpsHchkuil 188 CB mpupict ypoxkaitHocTi Ha ¢doHi NgoPsoKsg cTanoBus
8,6 T/ra, NgoPsoKeo — 11,3 T/ra, a mpu BHeceHHI HaKOUTBIIOI 103U M00puB — 14,5 T/ra. AHamo-
riYHa TeHJEHIis 00 (OPMYBaHHS ypOKaHOCTI MPOCTEXKyBajacs 1 B cepeAHbOPAHHBOTO T10pH-
na binozipcekuit 295 CB — mpupoctu ctaHoBuiIM BianosiaHo 9,8; 13,8 1 14,5 1/ra.

OTxe, pu BHECEHHI MiHepaJbHUX H0OpuB y 1031 NigoPgoKgo yposkaiiHiCTh cHIOCHOT
Macu paHHbOCTHUIJIOTO Tridpuia KyKypyA3u JopiBHIoBana 39,4 1/ra, cepenHbopanHboro — 42,6 1/ra,
cepennbocturioro — 49,0 t/ra i cepeauponizaporo — 50,6 T/ra, B TOH 4ac SIK Y KOHTPOJILHOMY
BapiaHTI 1Ie¥ moka3HUK cTaHoBUB 24,8; 25,1; 29,8 1 29,5 1/ra BianoBiaHO. BUiiowo npoaykTUBHICTIO
BiJI3HAYAIOTHCS cepeAHbOCTUTIHH riopua Monika 350 MB i cepennbomnizniii — buctpurs 400 MB,
3a ypOKaWHICTIO BOHHM IepeBakaroThb paHHboCcTUINIMKA Ti0pua TosrpsHcekuii 188 CB 1
cepenabopanHiil — bimozipcekuit 295 CB Ha 13,1-25,2 %.
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