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OCOBJHMBOCTI 3ACTOCYBAHHA KOMIUVIEKCHUX PIIKHX NOBPUB
P BUPOIIYBAHHI KYKYPY/3U B YMOBAX HNIBHIYHOI'O CTEIIY YKPAIHU

A. T. Ckpunnuk
Incmumym 3eproeoeo cocnooapcmea HAAH Yxpainu

Hageodeno peszynomamu docniodncensv 3 BUABTEHHSA ONMUMATLHUX CMPOKIE MA 003 NO3AKOPEHEBO20
RIONCUBTIEHHS POCTUH KYKYPYO3U KOMIIAEKCHUMU PIOKUMuU 0obpusamu peaxom Ilmoc.
Knrouoei cnosa: kykypyosa, 0o6pusa, cmpoxu, 003U, YpO*CAUHICMb.

OnHuM 3 BU3HaYalIbHUX (DAKTOPIB, SIK1 BIUIMBAIOTh HA IPOAYKTUBHICT KYKYPYI3H € CUC-
TeMa yIOOpEeHHSI KyIbTYpH.

BcranoBieHo, 10 A1 ONTUMAIBHOIO PO3BUTKY KYKYPY/A3H HEOOX1HO BHOCUTH HE JIUIIIE
3BHYAIHI €JIeMEHTH MiHEpaJIbHOTO XHMBIICHHS (MakpoeleMeHTH), ane il MikpoenemeHTH — CU,
Mo, Mn, Co, Zu, B Ta iHmii, ski BiairparoTb 0COOJIMBE 3HAYEHHS B KUTTEMISIIBHOCTI POCIHH.
Bonn crpusfoTh MiABHINEHHIO CTIHKOCTI POCIMH /0 HECHPUSATIMBAX YMOB HaBKOJHUIIHBOTO
CepelIoBUINA: HU3bKMX 4YM MiJBULICHUX TEMIIEpaTyp, MOCYLUIMBUX YMOB. MIKpoeIeMeHTH
OepyTh ydacTh y TMpoIecax CHHTE3y OUTKIB, BYTJIEBOJIB, XKHUPIB 1 BiTamiHiB. [1i1 iXHIM BIUIMBOM
30UIBIIYETHCS BMICT XJIOpO(Ty B JIMCTKAaX, MOCHIIIOETHCS MiSJBHICTH JMCTKOBOIO amapary,
HOJINIITYETHCS Tporec (HOTOCHHTE3Y, IO B HIIOMY W 3yMOBIIIO€ MiABHILEHHS MPOIYKTHBHOCTI
pociuH Ta sikocTi 3epHa [1]. Kykypynsa noOpe pearye Ha npuKOpeHEBe IiPKUBICHHS a30THUMU
abo a3zotHO-(hochopHrMHU TOOpUBaMH Y paHHI (a3 PO3BHUTKY, ajie 3aCTOCYBAHHS TBEPIUX TYKIB
OyBae e(eKTUBHUM TUIBKH 32 YMOB 3BOJIOKEHHS IPYHTY. B mocymiuBi poku B IpyHTI JoOpHBa
3HAXOMATHCS B HEPO3UMHHOMY CTaHi 1 iXHI coJii Maibke 30BCIM HE IUCOIIOBaHI HA 10HU. [Ipn
[bOMY TIDYHTOBUH PO3YMH Ma€ BHCOKMH OCMOTHYHMH THCK, L0 BHUKIHMKAaE IJa3MOJi3
[UTOIJIa3MU KJIITUH, a TIOKMBHI PEUYOBHMHU TIOTAHO 3aCBOIOIOTHCS KOPEHEBOKO CHCTEMOM0. B
TaKUX BHIIAJKaX BUHHMKAae NoTpeda B IPOBEJCHHI I03aKOPEHEBOIO IIJUKUBICHHS PIAKUMU
KOMILUIEKCHUMU J100puBamu [2].

PesynpTaTi mnpoBeNeHHMX paHille JOCHIDKEHb IOKa3ald, W10 IOKpalllaHHS YMOB
YKUBJICHHS POCTIHH KYKYPY/I3H1 IIJISIXOM IT03aKOPEHEBOT0 BHECEHHSI KOMIUIEKCHHUX PiIKUX T0OpHB
NO3UTHBHO BIUIMBAE Ha IHTEHCUBHICTb (OPMYBaHHsS JIMCTKOBOIO amapaTy, HaKOMMYEHHS
pOCIMHAMHU HAaJ3€M-HOI MacH, piBEHb BPOXKaHOCT1 KYJIbTYpH Ta AKICTb 3epHa [3].

Panime MikpoeneMeHTH 3aCTOCOBYBAIM B TakK 3BaHIN COJBbOBIN (popMi, TOOTO y BHUIIISAIL
HEOpraHIuHUX COJIEH MeTalliB, MPOTE TaKl CIIOJIYKH B1I3HAYAIOThCA HU3KOK HEJOJIIKIB, 30KpeMa,
TOKCHYHICTIO, IIKIJUIMBICTIO Ul IPYHTY Ta HU3BKOIO 3aCBOIOBAHICTIO iX POCIMHAMH (JIMIIE Ha
20-30%). OcraHHIM YacoM Ha 3MiHY COJSM TPHANUIM HOBI Oinbmn edekTuBHI (hopmu
MIKpPOEJIEMEHT-TIB — X€JaTHI CKJIaJHI OpraHiyHi KOMIUIEKCHI CIIOJIYKHM, $IKI 3HA4HO Kparle
3aCBOIOIOTHCS] POC-TUHHUM OPraHi3MOM.

BrniuB  mo3akopeHEBOro  Mi/DKUBIEHHS  KYKYPYI3M  KOMIUIEKCHHMH  PIAKMMHU
MIKpO/1I00pHBa-MH, B SIKUX €JIEMEHTHU HUBJICHHS MICTATbCA Y (OpMI KOMILJIEKCOHATIB (X€NaTiB)
MeTaiB, Ha (op-MyBaHHS IOKa3HUKIB YpPOXKAMHOCTI € MaJOBHUBYEHUM, TOMY Mae€ Micle
MPAKTUYHUHN 1 TEOPETUYHUI 1HTEepec. B 3B 43Ky 31 3pOCTaHHIM KIJIbKOCTI TOpHAIB KYKYpYyI3H Ta
NOSBOI0 HOBUX (pOopM MiHe-paJbHUX J0OpHB, MiABUILEHHSIM BHUMOI JO pIBHS EKOJOTIYHOI
Oe3nexkd 1 eKOHOMHOTO BHKOpPHC-TaHHS €HEepropecypciB Iie NUTaHHS HaOyBae He3amepeyHoi
aKTyaJbHOCTI, @ OT)KE, MOTpedye OIBII 1eTaTbHOIO BUBYEHHSI.

[Ipotsarom 20062009 pp. B ymoBax miBHI4HOI YacTuHU Creny YKpaiHu B JAOCHIAHOMY
roc-nogapctsi  “JlHinpo” I[HCTUTYTYy 3€pHOBOrO TOCHOAAPCTBA MPOBOJMIUCH JOCHITU 3
BHU3HAuUEHHS e€()EeKTUBHOCTI M03aKOPEHEBOT0 MIPKUBIEHHS KYKYpYA3U KOMIUIEKCHUMH DPIIKHUMHU
no0prBaMU Ha i MPOYKTUBHICTb.

[pyHT JOCIiIHOT JiISHKH — YOPHO3EM 3BUYAMHMI MAJIOTyMYCHHM CEPEIHbOCYTTTHHKOBHI
Ha Jieci 3 BMicTOM rymycy B opHomy (0-30 cm) mapi rpynty 3,14% (3a TropiHum), 3araibHOTO
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aszory — 10,7 mr/kr ( 3a meronom I[IHAO, T'OCT 26488-85), pyxomoro ¢ocdopy — 199 mr/kr
IpyHTY Ta 0OMiHHOTO Kauito — 106 mr/kr rpynTy (3a Uupukosum, JICTY 4115-2002).

MeTtor pobotu Oylio BHUSIBICHHS €(PEKTUBHOCTI MO3aKOPEHEBOTO ITiKUBJICHHS POCIHH
KYKYypyA3U KOMIUIEKCHUMHU IpernapaTtamu peakoM-P ta peakom Ilmtoc 3anexHO BiJ CTPOKIB Ta
7103 X 3aCTOCYBaHHS B Pi3Hi (pa3u OpraHOreHe3y POCIIHH.

Cknan mpenapariB: peakom Ilmtoc siBisse co00r0 PiAKYy KOMIIO3HUIIIIO MaKpOEIEMEHTIB
(NPK) Ta xenariB MikpoesieMeHTiB. [loka3HUKH BMICTYy €JIEMEHTIB XUBJICHHS, T/JI: 1mHHK — 6,0,
3amizo — 1,5; mimp — 0,9; wmomibnen — 0,045; mapranens — 1,5; 6op — 1,2; kobanst — 0,015;
azor — 100 (10%); dochop — 60 (6%); kamii — 70 (7%); pH — 5,8. [Tutoma mMaca po3uuHy
(r/em®) — 1,193,

Peaxom-P — pinka xommo3unis xenatiB MikpoenemeHnTi. Ckian npemapary, r/1: qUHK —
20,0; 3amizo — 5,0; mimp — 3,0; monionen — 0,15; mapranennr — 5,0; 6op —4,0; kobansT — 0,05;
pH — 8,7. [Tutoma Maca po3unny (r/cm® ) — 1,212.

[TorogHi yMOBHM BHPOJOBX BETETAIITHOTO MEPiOAy 3a POKHU JOCTIIKEHb BlI3HAYATUCS
ic-ToTHOIO MiHnuBicTIO. [locymmuBuM BereramiiHuM mepiogoMm xapakrtepusyBaimmcs 2007 1
2009 pp. (1,2-1,1 IT'TK ), a Bomorum — 2006 i 2008 pp. (1,6—1,7 I'TK). 3a nepiox Bererartii
pociuH Kykypyasu B 2006, 2007 1 2009 pp. 6yno 94,3, 78 i 72 % omnanis BiAMOBIIHO, BITHOCHO
OaraTopiyHOi HOpPMH. 3aJIEKHO BiJl YMOB 3BOJIOKEHHS TPUBAIICTh MEpioay Bereraiii pocivH
KYKy-pya3u 3MiHoBanach Bix 105 1o 113 nHis.

B nocnigax BuciBanu cepeaHbopaHHil riopun kykypynasu binosipebkuit 295 CB Ha 2-x
¢donax xuBieHHsS: 06e3 1oOpuB Ta 3 BHeCCHHIM NgoPeoKgg. Ilmomma obmikoBoi minsHKH — 10 M2,
[ToBTOpHICTH — mIecTHpazoBa. CrmocTepexxeHHs 1 OOJTIKM MPOBOIWIM 3TITHO 3 METOIUKOIO
MPOBE-ACHHS MMOJIBOBUX JIOCIIIB 3 KYKYpyA30t0 [4].

OpHuM 13 BaXKJIMBUX EJIEMEHTIB B CHUCTEMl JOTJISIIY 32 POCIMHAMHU € 3aCTOCYBaHHS
JNOOpYB NP Mi/KUBIICHH] Ta BU3HAYEHHS ONTHMAIBHOTO CTPOKY iX BHECEHHSI.

AHani3 OCHOBHHMX CTPYKTYPHHMX IIOKAa3HHKIB, SIKI TOJIOBHUM YHHOM XapaKTepU3YIOTh
yMOBH (OpPMYBaHHS BpOXKAI0 TIOKa3aB, IO MpPH MO3aKOPEHEBOMY II/HKUBICHHI POCIUH
KYKYpyA3u KOMIUICKCHUMH DPiIKMMH JTOOpMBaMU Maca KauaHiB, BHXIJ 3€pHa 3 KauyaHa Ta Maca
1000 3epen Ha mpupoaHOMY (DoHI porodocTi rpyHTY (0e3 100puB) 30iIbITyBaIMCh HA 9, 4 Ta 15
T, a Ha GoHI 3acTocyBaHHA noOpuB — Ha 14, 12 Ta 17 r BignoBiAHO.

[Ilono OioMeTpUYHUX IOKAa3HUKIB (BHCOTAa POCIMH 1 3aKJaJaHHS KadaHiB, JlaMeTp
cteba, KUIbKICTh JIMCTKIB Ta X IUIolIa), TO B CEPEeIHbOMY 3a POKH JOCIIKEHb, SIK Ha (OHi
3aCTOCYBaHHsI MIHEpAJIILHUX JOOPUB, Tak 1 0€3 HUX, CIIocTepiraiacs TEHACHINS 0 X 30UTbIIeHHS
npu OONPHUCKYBaHHI KYyKypyI3UW KOMIUIEKCHHMH pIIKMMHU JoOpuBamMu y ¢as3i 3—5 nHMCTKIB.
HaiiGinpuii 3HaueHHs LMX MOKAa3HUKIB 3adikcoBaHO Ha (QoHI 0e3 BHECEHHs A00pUB NpuU
0oONpUCKYBaHHI POCIIMH IMpernaparoM peakoM P, a Ha MiHepaibHOMY (OHI — MPU BUKOPUCTaHHI
KOMILJIEKCHOTO MiKpO-/100puBa peakom [limtoc.

@oHOBE BHECEHHsSI OCHOBHHMX JOOpUB IiJ TEpPEANOCiBHY KyIbTHUBAIiI0 3a0€3Meuniio
INPUPICT ypO’Kal 3€pHa KYKypyA3uW B yCIX BapiaHTax naociuiny. [IpukopeHeBe miTKUBIECHHS
POCIIMH MiHe-pajJbHUMHU TYKaMH CIPHUIO OTPUMAHHIO JOJAaTKOBOro yposkato Ha piBHi 0,3-0,35
1/ra. [lpupicT ypoxailHOCTI 3epHa y BapiaHTax 0e3 (OHOBOTO BHECEHHS JTOOpUB 3a YMOBH
3aCTOCYBAaHHS 103a-KOPEHEBOTO MiHKUBICHHS B Pi3HI (a3 Ta 3alexHO BiJ BUAY Mperapary
konuBascs Bia 0,36 no 0,54 T/ra, a Ha GoH1 3 MiHepanbHUM yno0peHHsM B 1031 NeoPsoKeo — Bl
0,24 no 0,49 1/ra (Tabm. 1).

1. Ypooicaitnicme 3epna KyKypyo3u 3a1excHo 6i0 CHPOKi6 6HeCeHHA PIOKUX KOMNIAEKCHUX 000puUe
peaxom Ilntoc 3a ghazamu po3sumky pocaun, m/za (cepeone 3a 2006-2009 pp.)

VYposxkaiiHicTh 3epHa KyKypyaA3H, T/Ta

BapiaHT ®on (B) - i
nocriny (A) 2006 p. | 2007 p. [ 2008 p. | 2009 p. Cegzﬂ ggf}ﬁa‘g

bes nobpus | 6,63 6,09 6,86 6,24 6,46 -
NeoPsoKseo 7,01 6,14 7,04 6,65 6,71 -

KonTposns
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KopeHeBe mixuBIeHHs poc- | Bes nobpus | 7,00 6,34 7,10 6,81 6,81 0,35
JUH TBepAUMH TyKaMu Ny v
(bagi 6—7 TUCTKIB NeoPesoKeo 7,16 6,52 7,23 7,12 7,01 0,30
Peaxom P (4 1/ra) — o6mpucky- be3 mobpus | 7,25 6,63 7,20 6,91 7,00 0,54
BaHHs y (asi 3—5 MuCTKiB NeoPsoKeo | 7,29 | 6,81 | 7,35 | 7,24 | 7,17 0,46
Peakom Ilmoc (4 /ra) —00- | Bes no6pus | 7,28 | 6,70 | 7,19 | 6,61 | 6,95 0,49
npuckyBaHHs y ¢asi 3-5
JMCTKIB NsoPsoKeo 7,45 6,72 7,32 7,31 7,20 0,49
Peakom Ilmoc (4 n/ra) —06- | Bes no6pus | 7,34 | 6,55 | 7,17 | 6,80 | 6,97 0,51
npucKyBaHHs y dazi 6—7
JIMCTKIB NeoPeoKeo | 7,52 | 6,74 | 7,27 7,19 7,18 0,47
Peakom Iltoc (4 /ra) —06- | Bes no6pus | 7,12 | 651 | 7,15 | 6,78 | 6,89 0,43
npuckyBaHHs y dasi 8-9
Peakom Iltoc (4 /ra) —06- | Bes noGpus | 6,99 | 6,35 | 7,09 | 6,86 | 6,82 0,36
npuckyBaHHs y ¢dazi 10-11
Peaxom ITmoc (4 1/ra) — 06- be3 moopur | 7,00 6,48 7,06 6,90 6,86 0,40
MPUCKYBAHHS y (asi UBITIHHA | N PgoKso 7,24 6,61 713 7,16 7,04 0,33
daktopy A 0,35 0,37 0,30 0,36
HIP (g5 T/ra m0: dakropy B 0,18 0,18 0,15 0,18
B3aemogii AB 0,50 0,52 0,42 0,51

[IpoBeneHUMH  €KCIIEPUMEHTAIBHUMH  JOCTIPKEHHSIMA BCTaHOBIIEHO, MO0 Ha (oHI
OPUPOIHOT POMIOYOCTI TPYHTY KpalldM CTPOKOM JJIsi 3aCTOCYBAaHHS €TAJIOHHOTO Tpenapary
peakoMm P mpu mozakopeHeBOMY MiJPKUBIIEHHI POCITUH KYKYPYA3U LUISIXOM BHECEHHS PO3UHMHY
MiKpoJ00puB BUSIBIIIACH (haza 3—5 JMHUCTKIB — OTpUMaIH HaiOLIbITy BpokaiiHicTh 3epHa — 7,00
T/ra. KoMmiekcHe mikpoao6puso peakoM ILimroc 3abe3neuyBaio 61nbmy e(heKTUBHICTh Ha (HOHI
MiHEpaJIBHOTO KHMBJICHHS NpPU 3acTOCyBaHHI B (a3i 3-5 JNUCTKIB y KyJIbTYpH 1 CIPHIIO
OJIep’KaHHIO HaOLIbIIOT ypokaiHOCTi 3epHa — 7,20 T/ra. OTxke, BCTAHOBJIEHO, IIO B pasl
00pOOKHM BEreTyIunX POCIWH KYKYPYA3H PIIKMMH KOMIUIEKCHHMHU TOOpPHBaMHU B ONTHMAIIbHI
CTPOKA BOHH OTPUMYIOTh OCHOBHI €JEMEHTH >KHMBIICHHS, 32 PaXyHOK YOr0 3pOCTa€ MPUPICT
YpOXaro 3epHa, MOPIBHIHO 3 MPUKOPE-HEBUM BHECEHHSM TYKiB Nag,

Bu3HaueHHs onTHManbHOI J03M BHECEHHs Ipernapary I[0Ka3ajo, II0 3aCTOCYBaHHS
PI3HHUX 103 PIIKUX KOMIUJIEKCHUX MIKPOJOOPUB NpPU IMO3aKOPEHEBOMY MiPKUBIIEHHI MEBHOIO
MIpOI0 BIUIMBa€ HA IHTEHCHBHICTh POCTOBHMX IIPOLECIB POCIUH KYKYpYI3H, BEIMUUHY IX
010METPUYHUX TTOKA3HHUKIB Ta PIBEHb YPOXKAWHOCTI KyJIbTypH (TabII. 2).

2. Ypoorcaiinicmo 3epua KyKypyosu 3a1€3cHo 6i0 003 3aCMOCYS8AHHA PIOKUX KOMNIEKCHUX 000pUe
peaxom Ilntoc y ¢haszi 67 aucmrie, m/2a (cepeone 3a 2006-2009 pp.)

YposkaliHicTh 3epHa KYKYpY/I3H, T/Ta
BapianT nocmiay (A) ®oH (B) 2006 p. | 2007 p. | 2008 p. | 2009 p. cepen- | mpupict
HE BpOXKaIo
KoHTpors be3 nobpus 6,63 6,09 6,86 6,24 6,46 -
NeoPsoKso 7,01 6,14 7,04 6,65 6,71 -
Peaxow ITmoc (3 1/ra) be3 no6pus 7,27 6,23 7,01 6,65 6,79 0,33
NeoPsoKso 7,36 6,47 7,18 7,02 7,01 0,30
Peaxom IToc (4 1/ra) be3 n1o6pus 7,34 6,55 7,17 6,80 6,97 0,51
NeoPsoKeo 7,52 6,74 7,27 7,19 7,18 0,47
Peaxowm ITioc (5 /ra) be3 n1o6pus 7,19 6,62 7,20 6,70 6,93 0,47
NeoPsoKso 7,30 6,70 7,33 6,99 7,08 0,37
Peaxowm IToc (6 1/ra) be3 n1o6pus 7,22 6,26 7,08 6,68 6,81 0,35
NeoPesoKso 7,29 6,52 7,15 6,91 6,97 0,26
dakropy A 0,31 0,36 0,27 0,42
HIP g g5 T/ra TO: ¢dakropy B 0,19 0,23 0,17 0,26
B3aemozii AB 0,44 0,52 0,39 0,59
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ExcnepumeHTanbHl  AOCTIDKCHHS TIOKa3aJiM, IO PiJAKE KOMIUIEKCHE MIKpOI00pHUBO
peaxom [Lmtoc st TO3aKOPEHEBOTO MIHKUBICHHS POCIIMH KYKYpyA3u y a3i 6—7 IUCTKIB Kparie
3aCTO-COBYBaTH B 7031 4 j/ra.

Ha migcraBi OioMeTpHYHMX BHMIpPIOBaHb POCIMH Yy a3l LBITIHHA 3’4COBAaHO, IO
MI03aKOPEHEBE I HKUBIICHHS KYKYPY/3H mpernaparoM peakoM [Lmoc y ¢asi 6—7 JIUCTKIB 103010
4 n/ra crpusuio 30UTBIIEHHIO KIJBKOCTI 3€J€HHMX JIMCTKIB Ha pociuHax (Ha 2—5%), miommi
KOPHCHOI acCUMUIALIMHOT JIncTOBOi moBepxHi (Ha 8—9%), BmicTy xsopodiny B nuctkax (Ha 19—
18%) mopiBHsHO 3 KOHTpojeM. [Ipu oMy Maca kadaHa, BUXiJ 3epHa 3 Hboro ta maca 1000
3epeH mpu 30MpaHHI BpoXKaro 30UIbIIYBajdMCh BigmoBigHo Ha 3—7, 2-5 ta 5-3 %. Le
3abe3meunio popmMyBaHHS HaMOLIBINOI 3epHOBOI BpoxkaitHOCTI (6,97 T/Ta) Ha PoHI MPUPOAHOT
pOIrOYOCTI TPYHTY (6€3 BHECEHHs MiHEpaJbHUX J00pWB) Ta Ha (OHI OCHOBHOTO YI0OpEHHS
(7,18 t/ra). 30uIblIeHHsS 103U BHECeHHs (10 6 Ji/ra) piAKOro KOMILIEKCHOTO MiKpOJoOpUBa
peakoMm Ilmtoc B (a3i 6—7 NHCTKIB y KyIbTYypH HE MPHU3BOIWIO JO OYIKYBAHOTO ITiJBUIICHHS
IPOJAYKTHUBHOCTI, HABITh BiIMi-4aocs JesSKe 3MEHIIEHHS MPUPOCTY YPOKANHOCTI, TOPIBHIHO 3
ONTUMAIILHOIO HOPMOIO.

TakuM YMHOM, Ha OCHOBI OJIEpKAHUX EKCIIEPUMEHTAIBHUX JaHUX PEKOMEHIYETHCS
o0OpHc-KyBaTH MOCIBU KYKYpPyI3d HOBHMHU PIJIKUMH KOMIUICKCHUMHU JOOPUBAMH — PEaKOM
[Tnroc B 1031 4 n/ra 'y dasi 3—7 TUCTKIB.
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