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CyMCbKUI HaLioHanbHWIA arpapHuii yHiBepcuteT

B ymoeax 4YopHo3emy murogo2o cepedHbo cyaruHKogoz2o [ligHiyHO-CxidHozo Jlicocmeny (Cymcbka
obnacms) npogedeHO AOCIOXKEHHS 3 8UBYEHHS €(heKmUBHOCMI 3aCmMOCy8aHHSI POKO2YMIHY 8 Mo3aKopeHesge
nMiGXKUBMEeHHST SIYMEHI0 5Ip020. Pokoz2ymiH — ue pidke opeaaHo-MiHepasibHe 00bpu8o criosaubKoi KomnaHil
PokocaH (Rokosan) lNpo egekmueHicmb OaHo20 dobpusa 8 YKpaiHi OKpiM peKkraMHUX JIUCMIBOK HayKoai
OaHi 8idcymHi. [Jobpuso cmeopeHO Ha OCHOBI KypsiH020 rip’s, sike 6yro crneuiaribHUM criocobom obpobrieHo,
wo 00380/1USI0 OMpUMamu pPo34yuH, mobmo ue biflkoea ocHosa, sika Micmumb KepamuH, 17 amiHokuciom
ma ¢bpaeameHmu 6inkie (nenmudu, noninenmudu) i NPK y 38’a3aHoMy cmaHi, MikpoernemeHmu y eu2ansioi
xenamie (Cu, Zn, Fe, S, Mn, B), eymamu. BukopucmaHHs1 pokoaymiHy y ¢hasy KyweHHs, ghady euxody y
mpy6ky no 5 rilea mae no3umueHuUl eghekm Ha picm i po38UMOK POCHUH AYMEHKO SPO20, HaKoNMUYeHHS Birky
8 3epHi. YpoxalHicmb SYMEHI 5p020 Konueanacs 6 Mmexax 41,18-46,76 u/za no eapiaHmax 0ocridy

3anexana 6i0 6HECEeHHs1 pokoz2yMmiHy. Halseuwa

npubaska 5,8 y/za ceped eapiaHmie ompumaHO Ha

sapiaHmi « Obpobka pocsiuH pokoa2yMiHoM 5 ni/2a y ha3y KywliHHS + 5 ri/2a y ¢pa3y euxody y mpy6bKy».
Knwoyosi cnosa: suMiHb sipuli, pOKO2YMiH, POKOCaH, op2aHo-MiHepasbHe 00bpusgo, pidke 0obpuso,
amiHokucromu, xesamu, MiKpoesneMeHmu, emicm a3omy 6 3epHi, emicm birika 8 3€epHi, CriegidOHOWEeHHS

cosiomu 00 3epHa, ypoxxalHicme.

MoctaHoBka npobBnemu. YkpaiHa 3a
06'eMOM BMPOOHMUTBA 3epHa AYMEHI0 3HAXO0OaUTbCSA
y CBIiTOBiW TOn-n'ATipui. AYMiHb SpUA BUPOLLYIOTb
ans 3aJ0BOJIEHHS NPOAOBOMbYNX notpeb
HaceneHHs i noninweHHss KOpMoBOi 6a3n, agxe Ue
OfHa 3 UiHHUX 3epHOdYPaKHUX KynbTyp, 4acTka
sKkoi B GanaHCi KOHLEHTPOBaHUX KOPMIB € [O0BOfi
3HayHoio [1]. BaxnuicTb Ui€ei KynbTypu B
3epHOBOMY OanaHci gepaBu BaXKO MepeouiHuTw,
agke BOHa 3aMMae gpyre micue no nnowl nocisy
nicns o3umoi nweHuui. PiBeHb MOro BpOXaMHOCTI
CYTTEBO BMNIMBAaE Ha Barosi 360pu 3epHa B PErioHi,
0cobnMBO Yy pPOKKU, KOMM BUHUKAE HEOBXigHICTb
nepecisy 03UMUHN.

Ha paHun 4yac opgHieto i3 3agay B cuUCTeMi
yaobpeHHst CiNbCbKOrocnoAapChkmnx KynbTyp,
30Kpema, A4YMEHI0 Aporo, € NiABULLEHHS KoedilieHTy
BMKOPUCTAHHS MOXMBHUX €NEMEHTIB B rpyHTi. Yepes
BMCOKi LiHM Ha MiHepanbHi gobpuBa Ta LWIMAXY
YKpaiHn B HanpsiMKy [0 30inblUeHHs OpraHiyHoi
npoaykuii, yBara npuginsetscss gobpveam opraHo-
MiHepanbHUM abo CyTO OpraHiYHOro MOXOAXKEHHS,
peyYoBMHAM Ha OCHOBI BUTSXKOK 3 KapbOOHMICTKMX
nopig Ta MiHepanis, Topdy. Ha arpoximiyHomy
PVHKY MOCTINHO 3'9BNAOTLCA HOBI gobpuBa, Ae
Makpo- i MiKpoerneMeHTU 3HaxXoAATbCA Y XenaTHin Ta
iHWNX  dopmax, 4HAKi € Haukpawumu  aAnsg
3aCTOCYBaHHA NO NUCTOBOMY anapaTty B KPUTUYHI
a3  po3BUTKY pocnuH. Takox  paxiBugmm
pPEKOMEHAYIOTECS CMOMYKU 3 amiHoKMcnoTamu, ane
BMUCHOBKM LWOAO iX €(gEeKTUBHOCTI Ha Pi3HMX
arpoximiyHMx QoHax € cynepeunueuMn. Tomy
BMBYEHHS e(EKTUBHOCTI 3aCTOCYBaHHsSI MOAiIOHMX
O00OpMB B pi3HMX FPYHTOBO-KNIMaTUYHUX 30HAX Mpu
BMPOLLLYBaHHI  CiNbCbKOroCcnogapCbkuX KynbTyp €
akTyanbHuMm. MeTow AocnimkeHHs Gyno BMBYEHHS

BMMMBY MO3aKOPEHEBOrO MiMKUBMEHHS SYMEHHO
aporo B ymoBax HHBK CHAY.
AHani3 OCTaHHiIX nyo6nikauin. Bes

[OCTaTHbOro  yaobpeHHs1  CinbCbKOrocnoaapCbKux
KynbTyp ix BUPOLLYyBaHHS cTae
HU3bKOpeHTabenbHNM, BTpavaloTb CEHC 3aTpaTn Ha
HaCiHHSA, NecTMuMan i BeCb KOMMMEKC MOMbOBUX Ta
30mpanbHux pobiT [2]. 3acTocyBaHHS KOMMIIEKCHUX
[obpuB 3 MiKpoenemMeHTamu — Lie MUTaHHSA He nuwe
KiNbKICHMX MOKa3HWKIB OOepXXaHoro ypoxato, ane i
noro sikocTi [3].

Haykolo Ta npakTukol JOBeAEHO, WO OOHUM
3 edekTMBHUX 3acobiB nigBULLIEHHSA OiNKoBOCTI i
TEXHOSOMNYHMX HAKOCTEW 3epHa € Mo3akopeHese
a30THe nMiMKMBIIEHHA B MNi3Hi  dasu po3BUTKY
3epHOBUX KymnbTyp, fike ycyBae fediunTt asoTy B
caMin pocrnuHi, a He B rpyHTi [4]. [lo3akopeHesi
NiKUBNEHHS  3€pPHOBUX  KynbTyp  TpaauuiiHO
npoBoAsTb po3dnHOM kapbamigy abo kapbamig-
amiayHol cenitpu (KAC - 32) i3 Bmictom asoty 32 %,
npoTe, HaykoBMW pJocnig i BMpoOHMYA MpakTuKa
nokasylTb, WO KoM pobounid  po3dvMH  Ans
npoBefeHHSA N03aKOPEHEBOro NiAXUBNEHHS MICTUTb
niwe as3oTHi  gobpuBa, MNiMKMBIOBAHI  HUMMU
POCAMHW 3HWXKYIOTb TONEpaHTHICTb [0 30yAHukiB
XBOpO0O6. Y 3B’A3KYy 3 UuM, 0O cknagy [obpus, pasom
i3 aszotom KAC, cnig pogaBatu we docdop Ta
Kanin.

TakoX OCTaHHIM 4YacoM aKTMBHO MoYanu
3aCTOCOBYBaTW OpraHo-miHeparnbHi gobpuea abo
CTUMYNATOPU POCTY Ha OCHOBI coMnen rymiHOBMUX

KMCNOT, nicnagia skux [Aae  3mory  nNiaBuLunTm
ypoxanHicte Ha 15 - 85%, noninwutn SKicTb
NpoayKLil, CKOPOTUTM BUTPaATU HaA MiHepanbHi
nobpwmea [3, 5, 6, 7].

BcTaHoBneHo, o HanedeKTUBHILLNM

AobpvMBOM ANS MO3aKOPEHEBOro MigKUBIMEHHS €
rymar Kanito — npogykT nepepobku Topdy, 3 sIKOro
eKCTparoBaHO akTMBHi pedvyoBMHKU: a3oT, ¢ocdop,
Kanin, MiKkpoerneMeHTn, a TryMiHOBi Kucnotn 3
HEPO3UYNHHNX NepeBefeHo Y PO3YNHHI OOHOBANEHTHI
coni [8]. BupobrneHe pigke opraHo-MiHeparnbHe



nobpuso (OM[) € anbTepHaTMBOK MiHEpanbHUM
nobpunBam, OCKINIbKN MICTUTb MOXMBHI PEYOBUHW, SKi
NMOCTYNOBO BUBINbHIOTLCA Mig 4ac B3aemoaii 3
FPYHTOM Ta POCIIMHOK BMPOAOBX BereTauiiHoro
nepiogy, wo o6OyMOBMOE  iXHi  €KOSOriYHi,
arpoHOMIYHI Ta €KOHOMIYHI nepeBaru, MOPIBHAHO 3i
cTaHgapTHUMKU dhopmamu JOOpUB.

B YkpaiHi Bxxe HakonuyeHo aesiknin JocBig no
3aCTOCyBaHHIO rymaris npu BUPOLLYBaHHI
CiNbCbKOrOCNOAapPCbKUX KyNbTyp Ta iCHYKOTb MEBHI
MOBIAOMITEHHA MPO pe3ynbTaTu IX BUKOPUCTaHHS. B
OCTaHHiI pOKM BMBYEHHS X edeKTUBHOCTI HabyBae
BENMKMX MNIIOL, TakK SK 3aCTOCOBYIOTLCS B KOMMIIEKCI
3 nectMuugamy, iHWUMKW perynsatopamu pocTy i B

rocnogapcraax, WO  BMPOLLYKOTb  OpraHiyHy
NpoayKLUito.
Hapasi € pgoctaTtHbO niTepatypu LWoOAO

3aCcTocyBaHHsS rymaTiB Kanitlo, HaTpito, rymicony Ta
rymicingy, Lo BNKOPUCTOBYIOTHCS ans
NMO3aKopEeHEBOro MiMKMBIIEHHA Ta NepeanociBHOrO
06pOob6ITKY HACIHHS.

Tak, NO3MTUBHMI €EKT OTpMManu BYEHi, LLO
NpOBOAMMM  AOCHIAXKEHHS BNNuBy rymicdingy B
ymoBax TOB AIMK «[oky4aeBCbki 4OpHO3EMUY
Kapniscbkoro panory NontaBcbkoi obnacri [6].

l'ymiHOBI goGpuBa NPUPOAHOrO MOXOOXKEHHS
34aTHi NigBMWyBaTW CTIMKICTb POCIAMH A0 Pi3HUX
HecnpuaTANBMX dakTopiB 30BHIiLLHLOIO
cepefoBuLLa (3aMOpO3KiB, MOCYX, Ail nectuumgis),
BIOHOBNIOBATN POAIOMICTb  FPYHTY, NigBMLLYBATK
BPOXaWHICTb KynbTyp, NiABMLLYBaTN peHTabenbHiCTb
CiNbCbKOrocnoaapcbKoro BMpOOHMLTBA,
noKpaLlyBaTh Xap4yoBy LiHHICTb Npoaykuii [7].

'ymycoBi pe4oBWHM MatoTb NPsAMy rMBoKy n
Pi3HOBIYHY fit0 Ha npouecu pPocTy POCNUH, TOOTO
3gincHIoTb X perynsadito. ig BNAMBOM ryMycoBmux
pPEeYOBMH  3MIHIOETLCA  MPOHUKHICTL  KIITUHHUX
mMembOpaH, nigBULLYETbCA  aKTUBHICTL  BHaraTbox
depMeHTIB, OuXaHHSA, CMHTE3 BinkiB Ta BYrneBoiB.
BigmiyeHO nNO3UTMBHUIN BMMB Ha MiHeparnbHe
XWBMNEHHSA POCNWH, BOAOOOMIH, 30inblUeHHA BMICTY
xnopodpiny,  NPOAYKTUBHICTE  (POTOCUHTE3Y |
TpaHchipauii. Bce wue B kiHUueBOMYy niacymky
nNpu3BOoaUTbL A0 MOCUMEHHSA POCTY, MiABULLEHHS
BpOXal, MNPUCKOPEHHS  MOro  Ao3piBaHHA |
noninweHHsA SKocTi npogykuii [9].

MeToan 3actocyBaHHA rymaTiB aHamnoriyHi
TexHomnoriam Ta crnocobam BUKOPUCTaHHA
nectuumaie Ta Aobpme — ue nepeanociBHa ob6pobka
HaciHHsA, OBMpPUCKyBaHHsI BEreTYK4YMX POCIMH Ta
BHECEHHS 3 MOMNNBHOKO BOAOHO.

BukopuctaHHsa ['ymicony-npuma 01 3epHosi,
3a pgaHumun HHL, «IHCTUTYT rpyHTO3HaBCTBa Ta
arpoximii  im. O.H CoKOnoBCbKOro», Cnpusno
oTpymMaHH 26,1 % npubaBkn [0 BPOXAWHOCTI
MOPIBHAHO 3 KOHTposnem, 30inbleHHS KOPMOBUX
oavHuub.  BukopuctanHa  ['ymicony-npuma 03
Kykypynsa: crnpuano TakoxX 30iMbLUEHHI0
BpPOXaWMHOCTI 3epHa ribpuay Xapkiscbkoi 329 3 18,7
u/ra 6e3 obpobkn go 22,34 u/ra 3a NOABINHOI

06po6ku; N'ymicony-npuma 04 OninHi HA COHALLHUKY
AcoH npubaBka  BPOXAMHOCTI  MOPIBHAHO 3
KoHTponem cknana 32,9%; N'ymicony-npuma
KopmoBi Ta pgekopaTMBHi TpaBuM — Ha ecnapuerTi
copty [llicuaHun Ta niouepHi Cepadima npubdaBka
3ereHoi Macu 3 KOHTponem Ha ecnapueTi cknana
215% Ta 9,7% Ha nouepHi. BignosigHo
BigOyBanocss i 30inblUeHHS nepeTpaBroBaHOroO
npoteiHy. Lli nobpmea ceptucpikoari TOB «OpraHik
CtaHpapT» i, BUKOPUCTOBYIOUM iX, MOXHa OTpUMaTH
CiNbCbKOrocnoAapcbKy MPoayKLUilo OpraHiyHol SKOCTI
[10].

Ha paHun 4ac niHinka npeactaBneHux Ha
PVHKY BOOOPO3YNHHUX JOOPYB AK AN NiSKUBMNEHHS
Mo NMCTOBOMY anapary, TaK i 4na obpobku HaCiHHS,
[OCTaTHbO BEmnMKa i 3 KOXKHVMM POKOM 3'SIBNSIOTHCS
HoBi Oo6pwuBa, Oinbll yOOCKOHaMeHi, 3 pi3HUMK
KOMnoHeHTamu [11].

MposeneHi AOCNioKEHHS y HYBIMi
AuweHko JILA.  BkasyloTb Ha MO3UTUBHUIA  edekT
Nno3aKkopeHeBOro NigKUBIEHHS BOOHUMU

PO3YMHHUMK KOMMMEKCHUMN JobpuBamu sk Ponikep
(12-46-08), (18-18-18) dhiHCcbKOI KOMNaHii Apmuna,
IHTepmar 3epHoBui (1,5 «kr/ra) BMpOOHMUTBA
nonbCcbKkoi komnawii IHTepmar, ExorpeiiH (700 mn/ra)
yKpaiHCbkoi hipmn  Ekonand [7]. Bci HasBaHi
pAobpuMBa MICTATb Makpo- i MiKpoeneMmeHTU -—
MgO, SO;, B, Cu, Fe, Mn, Mo, Zn. Ak nokasanu
pe3ynbTaTy, 3acTocyBaHHA ®donikepa
nigBMwmMnuno BpoXxawuHictb Ha 0,83-0,90 T/ra
3anexHo. Kpawum BapiaHTOM BMU3Ha4YeHO 3
ExkorperiHom, ge ypoxaWHicTb cknana 4,70 T/ra
NOPIBHAHO i3 KOHTPONMbLHUM BapiaHTOM 6e3
po6puB 3,50 T/ra, 3 0oGNpUCKyBaHHAM BOAOH
3,63 T/ra. Takox BigMiYeHO NiABULUEHHA BMiCTy
6inka Ha 0,5-0,8% Ta kKpoxmani Ha 4,2-55

NOpPiBHSHO 3 KOHTpOseMm. CobiBapTicTb
npoaykuii Oyna HauMHMXKYa Ha BapiaHTi 3
EkorpeniHom.

LocnimkeHHs JlonywHska B.I.,
AsryctuHosmnya M.B. B ymoBax BonuHcbkoi obnacTi
3 BMBYEHHSI pIi3HUX CUCTEM yaobOpeHHs npu
BUPOLLYBaHHI TpuUTMKane Sporo BKa3ywTb Ha
NO3UTMBHUIN edeKT BHECEHHSA NYMIHOBUX npenaparis
Ta, ocobnumeo, MikpobionoriyHoro npenapaty Azoter,
Lo nigBuLLyBano CTPYKTYPHI MOKas3HWKW BpoXaro,
Taki sk Maca 3epHa 3 kornocy, maca 1000 3epeH
(11,8% po koHTponto). BHeceHHs uux npenapartiB Ta
nobpuB [O03BONsiE JocsAraT He JUWE  BUCOKMX
MOKa3HWUKIB NPOAYKTUBHOCTI arpoLeHosy, a i 3Ha4yHOo
3MEHLINTH TEXHOreHHe HaBaHTaXeHHs Ha
cinbcbkorocnogapceki yrinaa 3axigHoro Jlicocteny
Ykpainu [12].

Ak 3asHaumB  pgoktop  KpamapboB C.,
«MNo3aKopeHeBe NiMKUBIIEHHS € nuule AO0MOMIKHUIA
cnocib 3acTtocyBaHHA JoOpuB, a HE OCHOBHUN. Hum
MOXHa JuWEe CKOpUryBaTU HecTady eneMeHTIiB
XMBIIEHHS, a He MOBHICTIO iT NikBigyBaTn.» B3aranom
BUEHi HaronowywTb, WO neplie no3akopeHese
NiSKUBIEHHST APOro A4MEH0 NoTpPiGHO NpoBOAUTY B



dasi KyLeHHs1 a30THUMK fobpuBamu [4], ake cripusie
NiABULLEHHIO BMICTY MPOTEiHY i KiNIbKOCTi 3epeH B
konoci. Arne B MigXWBNEHHS MOXHa 3acTOCOBYBaTu
pi3Hi agobpvBa i 3miwyBaTM NpUM BHECEHHI 3
nectuumgamu. Jpyrum CTPOKOM AN NiSKUBMEHHS
no Beretauii pocnnHn € dasa KONociHHA, wo byae
CMpUATU NPUPOCTY Mi3iHy B 3epHi Ta U pocTy mMacu
1000 3epeH.

BupobHnya npaktuka nepekoHnmBo nokasana,
LLIO HEMOXXITMBA BUCOKOEMEKTMBHA fist @30Ty Ha picT
YPOXXaHOCTi 3epHOBUX KynbTyp 6€3 AoCTaTHbOro ix
3abesneveHHs cipkoto [3, 4]. Ocobnunso BenukMM
Jediunt  CipkM  BMHMKAE Ha TUX Nonax pge
nornepegHMKoM OYyB O3UMUI pinak, SIKUA CUITbHO
3MeHWYye B T'pyHTi BMIiCT cipku. CniBBigHOLLIEHHS
CipkM OO0 a30Ty noBumHHO cTaHoBuTM 1:10 (Ha oaHy
YaCTUHY CipKM MOBWMHHO nNpunagatv OO0 OecAaTtu
YacTuH as3oTy).

B ocHoBHOMY, B niTepaTypi 3ycTpivaloTbCA
AOCNIMIKEHHS WoA0 ePEKTUBHOCTI 4OBPUB He TiNbKu
Ha OCHOBi TYMIHOBMX KWUCIOT, ane € W Ha OCHOBI
YyNbLBOKUCMOT, BUTSXKOK 3 OpraHiyHux gobpwus, i
NpakTU4HO BiOCYTHSA iHpopmaLis oo
3aCTOCYBaHHSI POKOTYMiHY, SIKMA 3pobfeHuin Ha
OCHOBI BUTSDKKM 3 Kypsivoro nip’st Ta iH., Tomy Tema
OOCnioXeHHs € akTyanbHO.

BuxigHnn wmatepian. ExkcnepuvmeHTanbHi
JocnigKeHHsa npoBefeHi BereTauinHi nepiogn 2016-
2017 pp. Ha 6asi HaB4YanbHOrO  HayKOBO-
BMpobHMyoro kommnnekcy Cymcbkoro HAY, sakun
BxoauTb Ao cknagy Mwupropoacbko-CymCbKOro
arporpyHToOBOro pamoHy JliBoGepexHoi nicocTenoBoi
yactTuHu Ykpainm (50,881°N, 34,769°E, 167 m Hag
piBHeM mops). B gocnigeHHAX BUKOpUCTaHUI COpT
AYMEHIO  SpOro  iHTEHCMBHOrO  Tuny  30psAHMN
(Zorianyi). [Hocnign 3aknaganM Ha YOPHO3EMi
TMNOBOMY ManorymycHomy cepefiHbOCYrfMHKOBOMY.
Ona Nno3aKkopeHeBoro NiIKUBNEHHS oyno
3aCTOCOBaHO pigke oOpraHo-miHepanbHe [06puBO
PokorymiH (Rokogumin) BupoGHuMLTBa crnoBaubKoi
komnaHii PokocaH (Rokosan) [lMpo edekTuBHiCTb
AaHoro pfobpumeBa B YKpaiHi  OKpiM  pekrnamHux
NWUCTIBOK  HayKoBi  AaHi  BiACYTHi.  BupoGHuk
HaronoLye Ha TOomy, WO Le AoOpMBO CTBOPEHO Ha
OCHOBI Kypsidoro nip’s, ske 6yno cneuianbHUM
cnocobom 06pobneHo, Wo [03BONWUMAO OTpumaTu
po34nH, TOO6TO uUe 6inkoBa OCHOBa, sika MICTUTb
KepaTuH, 17 amiHOKMCNOT Ta dparmMeHTn O6inkis
(nentugu, noninentuan) i NPK y 3B’azaHomMy cTaHi
[11]. Takoxx [go  posdnHy ©Oyno  gogaHo
MikpoenemeHTu y Burnagi xenatis (Cu, Zn, Fe, S,
Mn, B), rymatu. PokorymiH 3 xapakTepHuM 3anaxom
- pe4oBMHa TEMHOIO, KOPUYHEBOTO KONbOPY

CnoBaubkumn  BYEHUMWU -  BUPOBHUKaMMU
AaHOro MpOAYyKTY OO0BedeHO, WO 3a 3aCTOCYBaHHS
PokorymiHy  BusiBNAeTbca  Ginbwnin  edekt B
iHTEHCMBHOMY 3eneHoMy 3abapBreHHi MOPIBHSHO i3
3aCTOCYBaHHAM a30THUX AOOPMB Ta iX KOMMIEKCY 3
HLMMK MakpoenemeHTaMmun. Takox roBopuTbCH Npo
30iMblIEHHST KOPEHEBWUX BOSOCKIB, €NacTUYHOCTI

cTebna, pereHepauil  MOLUKOMDKEHUX  YacCTUH,
NiABULLEHHS BPOXAaMHOCTI Ta SKOCTI NpPOOyKLUil.
Takox 3aCTOCYBaHHS noaibHoro nobpuea

Jornomarae MeHW 3abpygHioBaTU TPyHTM Ta Bogy
Bioxogamu ntaxiBHmuTtea [11].

XiMiYHWIA cKnNag POKOryMmiHy: BMICT a30Ty He
MeHwe 5 %, 3aranbHoro ¢occopy y Burnagi P,Os
9 %, kanito He MeHbwe — 3 % (ao 14 %) y Burnagi
K50, rymiHOBI KMcrnotn — He meHwe 5 %, cipku — He
mMeHwe 0,5%, 6opy He meHwe 0,1 %, unHky (EDTA)
- 0,01 %; migi - (EDTA) - 0,03 %; 3aniza (EDTA) -
0,03 %; maHrany (EDTA) - 0,03 %; monibaeHy -
0,001 %. MNMokasHuk pH 6,9-7,3.

Kypsiue nip’a  MiCTUTb KepaTuH, SKUA €
faraTMm DKepenoM amiHOKMCMOT Takux siKk LUCTUWH,
nposiH, acnapariHoBa KucroTta, rymiHOBa KucCnoTa
[13]. B3a BHeECeHHA 3 (HWWMK MiHepanbHUMMK
nobpvBamy  O0OpPUBO  BUKOHYE (PYHKLiO  KIEl.
Mictute cipky Ta Migb y Takomy Burmagi Ta

KOHUEHTpauii, LWo  [Oo3BONAE€  KOHTponoBaTu
naToreHHy dnopy.

BukopuctaHHa  pOKOrymiHy [a€e  BUCOKMM
edeKkT npu BUPOLLYBAaHHI BUHOrpagy, MNONbOBMX

KynbTyp, 30Kpema, OTpUMaHo NigBULLIEHHSA BpOXako
Kykypyasm go 15 %, coi go 13 %, COHSILHMKY [0
20 %, 3epHOBUX He MeHWwe 5 % 3 nigBMLLEHHAM
Knacy 3epHa Big OQHOro [0 ABOX 3HayeHb [14].
Takox No3NTUBHUA edreKkT BCTAHOBSIEHO Ha pinaky
apomy. B CnoBayduumHi gosoni nowmpeHe aobpueo,
MOro BWKOPWUCTAHHS [J03BOSIIE  3EKOHOMUTWU  Ha
BHECEHHi MiHepanbHux gobpus o 10 %, Tak gk mae
aHTUCTpecoBUA  edekT Ta 3MILHIOE  IMYHITeT.
HdobpuBo MOxe BHOCUTMUCS pas3oMm i3 3acobamu
3aXMCTY POCMVH B BaKOBIN CyMiLli i Mae HeMTpanbHy
abo cnabonyxHy peakuito cepegosuila pH 6,9-7,3.

3aBOaHHA  ryMIiHOBMX  KMCMNOT B cKnagi
POKOTyMiHY: MigBULLEHHSA IHTEHCUBHOCTI [OUXaHHS;
nigBuLLIeHHs  BMICTY  xnopodpiny; agonomaratoTb
npouecy npoxXoMKeHHA (OTOCUMHTE3Y HaBiTb npwu
HeLOoCTaTHiIl OCBITNEHOCTI JINCTKIB; YNHATbL BASINMB Ha
NOrMWHAHHA Ta TPaHCNOPT MOXMBHUX PEYOBUH;
CrpusitoTb PO3BUTKY KOPEHEBOI CUCTEMM; JAOoNomarae
CrnpaBUTUCHA 3i CTPECOM POCIUHI Yy 3B'A3Ky i3
nocyxot abo nNepesBONIOXXEHHAM, HU3bKMM BMICTOM
MOXMBHUX PEY4OBUH [28].

PokorymiH crnpuse yTBOPEHHIO OpraHivyHuX
CTPYKTYp, WO BignNoOBigaldTb 3a CMakoBi HAKOCTI
POCIWH, [O03BOMSAYMU  JOCATHYTU  MaKCUMarbHOT
SIKOCTi OinKy, ByrneBoaHiB, »xupiB. BupobHuk obiuse,
WO 3a BWKOPWUCTAHHA POKOTyMiHY BigOyaeTbcs
ONTUMI3aLliss POCTY KOPEHEBOI CUCTEMU 3E€PHOBUX Ta
CNOXuBaHHA asoTy. [ocarHyto B nonepegHix
pocnimkeHHAx B CroBavuMHi NiABULLEHHS SIKOCTI
3epHa Ong BUMIYKM Ta MMBOBapiHHSA, 36inblimnacsa
KiNbKICTb 3epeH B koroci [15].

HocnimkeHHa nposedeHi B 3epHoNpocanHin
KOPOTKOPOTAaUiMHIN CiBO3MiHi CTauioHapHOro gocnigy
kadbeapu 3emnepobCTBa, rPYHTO3HABCTBA Ta arpoximii
dakynbTeTy arpoTexHororin Ta
NPUPOAOKOPUCTYBAHHS CHAY. NonepegHukom



s'UMeEH!0 Byrna rpeuvka.

Cxema gocnigy Hanivye 4 BapiaHTu:

1. KoHTponb (6e3 06pobku pokorymiHom).

2. Obpobka pocnvH pokorymiHom 5 nfra y
hasy KyLLiHHS.

3. O6pobka pocnvH pokorymiHom 5 nfra y
aszy Buxogy y Tpyoky.

4. Obpobka pocnuH pokorymiHom 5 n/ra y
a3y KyLWiHHA + 5 n/ra y a3y Buxoay y Tpyoky.

KpaTHicTb noBTOopeHb — 3, obGnikoBa nnoiua
pinsHky — 16 M2, doH 06poBiTKy — NNIOCKOPI3HUN Ha
rmmnbuHy 25-28 cm. Ha BapiaHTax He BHocunucs

MiHepanbHi gobpuBa Ta necTMuMaM BHACHIOOK
nepexoay Ha BUPOLLYBaHHS OpraHik-npoayKuii.

Pesynbtatn pocnigxkeHb. B T1abnuui 1
HaBedeHO Bary COfloMM Ta Bary 3epHa 3
KBagpaTHOro MeTpa MO BapiaHTax gocnigy,

obpaxoBaHO iX cniBBigHOWIEHHS. 3aranom, B
nigpyyYHnKax Ta iHWux nybnikauisgx roBoputbCsa nNpo
cniBBigHOLWEHHA conoMu Ao 3epHa 1: 1,2, ane uen
NoKasHWK 3anexuTb Big COPTOBUX OCOGMIMBOCTERN,
pOAIOYOCTI FPYHTY Ta BHeCeHux 0obpus, ocobnueo
a30THMX.

Tabnuusa 1

CniBBigHOLWEHHA Barn coyioMm Ta 3epHa siMMeHI0 APOro no ginsiHkax gocnigy
(cepenHe 3a 2016-2017 pp.)

Ne BapiaT nocni Bara Bara 3epHa| CniBBigHOLLEHHS
- P Aocniny CONOMM, Kr| Yy CHOMi, KI | cCOnoMa : 3epHO
1 | KoHTponb (6e3 06pobkn pokorymiHom) 0,400 0,34 1,18
2 | O6pobka pocnuH pokorymiHom 5 n/ra y dasy KyLliHHA 0,498 0,428 1,16
3 | O6pobka pocnuH pokorymiHom 5 n/ra y chasy Buxogy y Tpyoky 0,488 0,42 1,16
4 O6pobka pocnuH pokorymiHoMm 5 n/ra y dasy KyLliHHA + 5 n/ra y chasy Buxogy y 0,512 0.44 121

Tpy6KY
3 paHnx tabnuui 1 6a4nmo, Wwo Bara CONMOMM | MIKpOENeMeHTiB  BMAMBae  Ha  HapoLyBaHHSA

BMLWA 3a Bary 3epHa i BHECEHHS POKOrymiHy
BNAnBano Ha obuaBa Ui MOKa3HUKN.
CniBBigHOLWLEHHS Barm conoMuM [O BarM 3epHa
roBOpuUTb MNP0 HEOAHO3Hau4Hi  nokasHukn. Ha
KOHTPONi oTpuMaHo cniBBigHoWweHHA B 1,18, Ha 2§ 3
BapiaHTax 1,16, TOOTO 6€3 pi3HUUi, i Ha 4-My
BapiaHTi MaemMo HaMBULLMA MNOKasHMK — TYT Bara
corioMu cyTTeBO Oinblue 3a Bary 3epHa — 1,21.
PokorymiH mae Tinbkn 4 % asoty, AKuUn, §K

BEreTaTUBHOI Macu, ane, TUM He MEHL, i B CyMilli 3
HLWWMMM NOXWMBHUMW eneMeHTamn fae npubasky
no6i4YHOI Ta OCHOBHOI NPOAYKLLT.

B Tabnuui 2 npegctaeneHi gadi o wopo
3Ba)XyBaHHA 3epHa 3 TOJIOBHOIO KOJIOCY SYMEHI0
SPOro B cepeHbOMY 3a ABa poku. Ak 6aummo, maca
3epHa 3 KOJoCy Ha nepLunx TpbOX BapiaHTax Oyna
ogHoro nopsaky 0,66-0,69 r. Ha u4etBeptomy
BapiaHTi Uen nokasHuk OyB Oinblie 3a iCTOTHY

npaswuno, HanbinbLue cepeq MaKpo- i | pisHmuto i ctaHosmB 0,08 T.
Tabnuuga 2
Maca 3epHa 3 Kkonocy, r /cepegHe 3a 2016-2017 pp.
Ne BapiaHT gocnigy Maca 3epHa 3 1 konocy, r | +- 4O KOHTPOMK
1 | KoHTponb (6e3 06po6bkm pokorymiHoM) 0,66 K
2 | O6pobka pocnuH poKorymiHom 5 n/ra y asy KyLliHHS 0,69 +0,03
3 | O6pobka pocnuH pokorymiHoM 5 n/ra y casy Buxogy y Tpyoky 0,68 +0,02
4 O6pobka pocnuH pokoryMiHom 5 n/ra 'y dasy KyLiHHa + 5 n/ra y dasy 074 +0,08
BMXOAY Y TPYyOKy

B Tabnuui 3 HaBegeHO ypoXKanHiCTb SYMEHIO
B cepedHbOMYy 3a [Ba pPOKW JochifKeHb. ICToTHa
pi3HMUS BCTaHOBMNEHa NO BCiX BapiaHTax gocnigy,
YpOXarHiCTb konmBanacsa B mexax 41,18-46,76 v/ra.

Hankpalwmm BapiaHTOM BUSBUBCH 4-11 3@ BHECEHHS
pPOKOrymiHy y pa3sy KyLliHHA Ta a3y Buxogy Yy
TpyOKy. HarimeHwy npubaBky cepen BapiaHTIB
OTPMMaHoO Ha 3-Mmy.

Tabnuusa 3
YpoxanHicTb A4MeHIo siporo, u/ra
Ne BapiaHT gocnigy YpoxauHicTb, U/ra BigxuneHHs Big KOHTponto, L/ra
1 | KoHTponb (6e3 06po6kM poKorymiHom) 41,18 K
2 | OBbpobka pocnuH pokorymiHom 5 n/ra y dhasy KyLliHHS 43,6 2,42
3 | O6pobka pocnuH pokorymiHoM 5 n/ra y casy Buxogy y Tpyoky 42,7 1,52
4 O6pobka pocnuH pokoryMmiHom 5 n/ra 'y dasy KyLiHHS + 5 n/ra 46.76 558
y tasy Buxofy y Tpy6Ky
Hanpwuknag, B gocnigax JlonywHsika B.l. Tta | T/ra abo 39,3 %.
Bern H.l. nosakopeHeBe nigxuBneHHs rymiding, Takox 3rigHO nporpamu AocrigXeHb Hamu

cyneBiTan, gopTirpenH doniap, dpes akea y dasy
KyWiHHS He 34iACHI0OBano CyTTEBOro BMMMBY Ha
BEMNNYMHY MpPOAYKTUBHOro crtebnoctoi [16]. Ane B
LinomMy iX BHECEHHs MiABULLYBano BpOXaWHICTb,
HaBiTb MOPIBHAHO 0O KOHTponto 6e3 gobpme Ha 1,1

Oyno 3annaHoOBaHO BMBYEHHSA BMICTY BinKy B 3epHi
AYMEHI0 Aporo. Llei nokasHWK BCTAHOBMIOETHCH Ha
OCHOBi  BM3HaYeHHs BMICTy asoTy MeTOAOM
Keenbgans i nogansLioro nepepaxyHky Ha Binok.
Tak sk MM BupollyBanu y CBOeEMY Aocnifi




nNMBOBapPHUI AYMIiHb, TO BaXnmBo oyno
BpaxoByBaTW, WO ONTUManbHWiA BMICT Oinka
ctaHoBuTb 9-11,5 % ana nuBoBapiHHA. Bigomo, wo
30iNbLUEHHsT HAa OOWH BiACOTOK BMICTy Oinka moxe
NPMBOAWTM OO  3MEHLIEHHA  eKCTpakTy  Ha
nuBoBapHoMy 3aBogi Ha 0,8%, To6TO noripwyoTbCs
i CMakoBi i binbTpauiiHi SIKOCTi B TEXHOMOriYHOMY
npoueci [8, 17].

B tabnuui 4 HaBegeHo BMICT Binka y 3epHi
SYMEHI0O SAporo B CepedHbOMY 3a [Ba POKU

pocrnigpkeHHst. Bmict Ginka 6yB B mexax 11,05-
11,20% i 3anexaB Big BHECEHHHA POKOryMiHy, ane
OTPMMaHi MOKa3HMKN 3HaxXoAUTbCA B AOMYCTMMMUX B
MeXax  BWKOPWUCTAHHS  JaHOro  CopTy  Angd
NUBOBAPIHHS. Hambinbwmin  BNAMB  YMHWUIIO
no3akopeHeBe NiMKMBNEHHS Y a3y KyLEHHS, TaK i
3a NoABIVHOMO BHECEHHs — Yy hasy KyLUEHHS Ta y
asy suxoay y Tpybky — npupicT 6inka BignosigHO
+0,10, 0,15 %.

Tabnuuga 4

BwmicT 6inka B 3epHi suMeHIo siporo (cepegHe 3a 2016-2017 pp.)

Ne BapiaHT gocnigy BwmicT 6inka, % | BigaxuneHHs Big KoHTponto, u/ra
1 | KoHTtponb (6e3 06pobkv pokoryMiHom) 11,05 K
2 | Obpobka pocnuH pokorymiHoM 5 n/ra y dasy KyLiHHS 11,15 +0,10
3 | O6pobka pocnuH pokorymiHom 5 n/ra y dasy Buxogy y Tpyoky 11,10 0,05
4 O6pobka pocnuH pokoryMiHom 5 n/ra'y dasy KyLiHHg + 5 n/ra'y 11,20 +0.15
dasy Buxoay y TpyoKy

Ons pospaxyHKy €eKOHOMiYHOi edeKTUBHOCTI
BHECEHHS1 POKOrymiHy y MO3akopeHeBe >XUBMEHHS
BPaxoBYyOTbCA BUTPaTM Ha npuadaHHa [obpuea,
MPUroTyBaHHA pPO34YMHY, BHECEHHsi, BUTPaTM Ha
30upaHHs A04aTKOBOro BpOXato Ta

TpaHCnopTyBaHHA 3epHa (Tabn. 5). 1 n Pokoryminy
Ha noyaTky 2017 poky kowTysBaB 111,66 rpH., npwu
BMKOpUCTaHHiI 5 n/ra Butpatu cknanun 558,3 rpH, 10
n/ra (y dasy kyweHHa 2 n/ra + y dasy Buxoay y
TpyoKy 2 n/ra) — 1116,6 rpH.

Tabnuusa 5

EkoHOMi4yHa epeKTUBHICTb BHECEHHSI POKOrymiHy npu BMpOLLyBaHHi AYMEHI0 iporo

BapiaHTu 3 pisHUMK [03aMN BHECEHHS
HavimeHyBaHHSA nokasHukiB PokorymiH 5 n/ra | PokorymiH 5 n/ra (dasa PokorymiH 5 n/ra (cbasa kyweHHs) +
(dbasa KyLiHHSA) BMXOAY Y TPYOKY) PokorymiH 5 n\ra (dpasa Buxogy B Tpy6Ky)

MpnbaBka BPOXaAMHOCTI, T 0,24 0,15 0,56
PeanisauinHa uiHa 1 T, rpH. 4850,0
BapTicTb fogaTkoBOi NpoAayKuUii, rpH. 1164 727,5 2716
Bcboro gogaTkoBux BUTPAT, rpH 971,08 1054,26 1897
JopaTtkoBui npubyToK, rpH 192,92 -326,76 819
P!BeHb peHTabenbHOCTI 3aCTOCyBaHHSA 19.86 ) 43.17
MiHepanbHuXx gobpus, %
OKynHicTb BUTpAT, IpH 1,19 - 1,43

3 Tabnuuyi 5 6Gauumo, WO Hanbinbwe | cymapHO B ABi )asn pO3BUTKY POCINHN.

JoOaTKkoBUX BUTpAT Ha BHeCeHHs PoKorymiHy Ta
30MpaHHA [00AAaTKOBOrO BpOXakw OTPMMaHO Ha
BapiaHTi 3 BHECEHHAM POKOrymiHy y dasy KyLiHHSA
Ta y dasy Buxony y Tpybky no 5 n/ra. OgHopasose
BHeCeHHs PokorymiHy 5 nfra y @dasy KyLliHHS
Cnpusno oTpMMaHHi 1164 rpH., wo 6yno Ha 436,5
rpH. Oinblle 3a ogHOpa3oBe BHECEHHS y 003i 5 n/ra.
HalBuwwnin piBeHb peHTabenbHOCTi BCTAHOBMEHO Ha
OoCTaHHbOMYy BapiaHTi 43,17 %. Ak npu 06pobui
BOAOK MNOCIBiB, TaK i 3a BHeceHHA PokorymiHy B
pi3HMX go3ax Ta hasax BiAMIYEHO BMCOKUNA piBEHb
peHTabenbHOCTI Ta OKYMHICTb BUTpaT. Ha BapiaHTi 3
obpobkoto  TinbkM Yy a3dy Buxody  TpyOKy
000aTKOBUM MpMOYTOK MaB MiHYCOBE 3HaYeHHs, a
OTKe BiH € He peHTabenbHMM MNpu BUPOLLYBaHHI
APOro AYMEHH0.

BucHoBKu Ta npono3wuuii.

1. CniBBigHOWEHHA BarM cornoMu [[O Baru
ctaHoBuno 1,16-1,21 3 makcumaribHUM MOKa3HUKOM
Ha BapiaHTi i3 BHECEHHs M poKorymiHy no 5 n /ra y
dasy KyLLiHHS Ta BUXogy Y TPYOKy.

2. Maca 3epHa 3 konocy Ha BapiaHTax Gyna
ogHoro nopsagky 0,66-0,74 r 3 mMakcMmanbHUM
3HayeHHAM Ha BapiaHTi i3 BHeceHHaM 10 n/ra

3. YpoxanHicTb S4MEHIO ipOro Konueanacs B
mexax 41,18-46,76 u/ra no BapiaHTax pJocnigy
3anexana Bif BHECEHHSI POKOrymiHy. HanmeHwy
npubaBKy cepep BapiaHTiB OTPUMAHO Ha BapiaHTi 3
BHECEHHsM Jo6puBa y dasy Buxogy y Tpyoky.

4, Hanbinbwwun npupicT YMHUIO
no3akopeHeBe MiMKUBIIEHHA POKOryMiHOM Yy pasy
KYLWiHHS, Tak i 3a NOABIMHOMO BHECEHHs — Yy dasy
KyLWLiHHA Ta y dasdy Buxody y Tpyoky.

5. HanmBuwmn piBEHb peHTabenbHOCTI
BCTAHOBMEHO Ha BapiaHTi BHECEHHS POKOrymiHy 5
n/ra y dasy kywiHHsa + 5 n/ra y casy Buxoay y
TpyoKy. 43,17 %.

B ymoBax 4opHO3emy TWUMOBOro MiBHIYHO-
cxigHoro  Jlicocteny  YkpaiHM  peKOMeEHAYETbCS
3acTocoByBaTU PokorymiH y  nosakopeHeBe
nipKMBEeHHa no 5 n/ra y a3y KylweHHda Ta y dasy
BMXOAY Y TPYOKY Npu BMPOLLYBaHHI S4YMEHIO SPOro.
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QOPEKTUBHOCTb NNTPUMEHEHUS POKOI'YMUHA BO BHEKOPHEBYKO NMO4KOPMKY
TP BbIPALUNBAHWUN SAYMEHS1 IPOBOIO
3. A. 3axapueHko, O. B. TkayeHko, CyMcKoU HayuoHasnbHbIlU agpapHbIl yHUgepcumem
B ycrnosusix 4epHosema munu4yHo2o cpedHecyanuHucmozo Ceegsepo-BocmoyHoli Jlecocmenu
(Cymckaa obnacmb) nposedeHo uccriedogaHue M0 U3YYEeHUK 3hheKkmueHOCMU pUMeHeHUs
POKO2YyMUHa 8 BHEKOPHEBYID [1OOKOPMKY SIYMEHST 5ip08020. POKO2yMUH - 3moO XUOKOe OpaaHo-
MuHeparnbHoe ydobpeHue criosaukol kommnaHuu PokocaH (Rokosan) O6 aghgpekmusHocmu OaHHO20
y0obpeHusi 8 YKkpauHe KpoMe PeKiaMHbIX JIUCMOBOK Hay4qHbie OaHHble omcymcmseyrom. YOobpeHue
co30aHO Ha OCHOB8e KYypUHbIX rnepbes, Komopoe Obiio crneyuanbHbIM 0bpa3om obpabomarbi, 4mo
r10380/1UMI0  MO/yYUMb pacmeop, mo ecmb 3mo b6esnkosass OCHO8a, coldepxxawas KepamuH, 17
amuHokucriom u ¢hpaesmeHmsl 6esnkoe (nenmudsi, nonunenmudbl) u NPK e cesisaHHOM cOCMOsiHUU,
MukpoanemeHmal 8 sude xenamos (Cu, Zn, Fe, S, Mn, B), aymamsi. Vicrionb3o8aHue pokogymuHa 8 ¢hasy
KyweHusi, ¢pasy ebixo0a 8 mpybky rno 5 n/za umeem nonoxumeribHbIU aghghekm Ha pocm U pazsumue
pacmeHul sYMeHs po80e20o, HaKoreHUs1 berika 8 3epHe. YpoxalHoCcmb SYMEHS p0o8o2o Konebasack 8
npedenax 41,18-46,76 u/ea no eapuaHmam oOfbima 3asuceria Oom 6HeceHusi poko2ymuHa. Camasi
ebicokasi npubaeka 5,8 u/ea cpedu eapuaHmos rosnyyeHa Ha eapuaHme «Ob6pabomka pacmeHul
poko2ymuHom 5 ri/ea 8 cha3y KywieHus + 5 nlza e ¢hasy ebixoda 8 mpyOKy».
Knroyesbie crnoga: siYMEHb, POKO2YMUH, POKOCaH, Op2aHO-MuHeparnbHoe ydobpeHue, Xudkoe
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yO0obpeHue, aMUHOKUCIIOMbI, Xeramhbl, MUKpPO3/ieMeHmbl, codepxaHue asoma 8 3epHe, codepxxaHue
berika 8 3epHe, COOMHOWEHUE COMOMbI K 3€PHY, ypoxxaliHoCMb.

EFFICIENCY OF FOLIAR FERTILIZATION ROKOGUMIN OF SUMMER BARLEY

E. A. Zakharchenko, O. V. Tkachenko, Sumy National Agrarian University

In the conditions of the medium loamy typical chernozem of a Northeast Forest-steppe (Sumy
region), a research was conducted to study the effectiveness of the use of rokogumin in the foliar feeding
of spring barley. Rokogumin is a liquid organo-mineral fertilizer of the Slovak company Rokosan. There
are no scientific data on the effectiveness of this fertilizer in Ukraine except for leaflets. The fertilizer was
created on the basis of chicken feathers, which was specially processed, that made it possible to obtain a
solution with protein containing keratin, 17 aminoacids and protein fragments (peptides, polypeptides),
NPK in a bound state, trace elements in the form of chelates (Cu, Zn, Fe, S, Mn, B), humates. The use of
rokogumin in the tillering stage, stem-extention stage into the doze of 5 I/ha has a positive effect on the
growth and development of spring barley plants, the accumulation of protein in the grain. The yield of
spring barley ranged from 41.18-46.76 centner/ha, according to the variants of the experiment, depended
on the application of rokogumin. The highest increase 5.8 c/ha was obtained on the variant with treatment
of plants with rokogumin 5 I/ha in the tillering stage + 5 I/ha in the stem-extention stage".

Key words: barley, rokogumin, rokosan, organo-mineral fertilizer, liquid fertilizer, aminoacids,
chelates, microelements, nitrogen content in grain, protein content in grain, ratio of straw to grain, yield.
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