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®OPMYBAHHS MNPOAYKTUBHOCTI
BOBOBO-3JIAKOBUX TPABOCYMINIER
3AJIEZKHO BII YAOBPEHHSA

JocnimkeHo e(eKTHBHICTh YHOOpPCHHS OaraTopiyHux 0000BO-371aKOBUX
TPaBOCYMIIIOK 1 MO3aKOPEHEBOTO Mi/HKUBJICHHS MpenaparoM Mikpodom komOi Ha
JepHOBO-TII301MCTUX IpyHTaxX [lepenkapmnaTrs.

Bu3HaueHO BIUTMB OOCTIKYyBaHUX (akToOpiB Ha (HOPMyBaHHS IIITBHOCTI
TPABOCTOIO 32 POKAMH JOCITIDKCHHS. 30KpeMa, KilbKiCTh MaroHiB Ha 1 M 3aIeKHO
BiZl BapiaHTIB JOCHiny KoimBamacs y Mexax 947-1316 mr. i mepeBuiryBana
KOHTpOJb Ha 153—84 mT. 301bIIEHHS IIITBHOCTI TPABOCTOO 3 BHECEHHSIM a30THUX
JOOpHB BiOyBaJoOCS B OCHOBHOMY 32 PaxyHOK IIaroHIB 3JIaKOBHX TpaB, KiNBKICTh
SIKMX 3pociia 3 664 miT. Ha BapiaHTi 3 ¢ochopHO-KamiitHuM ynoopeHHsM PgoKgg 10
717 wT. npu  AOAATKOBOMY BHECCHHI Ngg a00 Ha 53 mT. Oinblne, IO CTAaHOBHUTH
8,0 %. KimpkicTs maronis 6060Bux TpaB 3HH3WIAcS 3 387 10 329 mit.

BcranoBneHo BIIMB 3acTOCYBaHHS MiHEpaTbHUX JOOPHUB 1 MO3aKOPEHEBOTO
MiDKUBIICHHS TpenaparoM Mikpodon KoMm0i Ha BpoKaiiHiCTH cyXxoi Macu
OaratopiqyHoi 0000BO-311aKOBOi TPABOCYMIIIKH. 3ale)XHO BiJ] PIBHA yIOOpEHHsS
npupict g0 koHTposo (PgoKgo) cranoBus 2,4-3,0 T/ra. HaiiBuioro BpoxaiiHicTIO
cyxoi Macu BiJI3HAQUWBCS BapiaHT 3 PAaHHBOBECHSHUM YJOOPEHHSM TPaBOCTOIO
MOBHUMH MiHepalbHUMU J00puBamMu 3 po3paxyHKy NazoPgoKgy 1 mozaxopeHeBum
M/UKABICHHSAM TIepell BUXOJOM Yy TpPyOKYy 37TaKOBHX KOMIIOHEHTIB IpernapaTtoM
Mikpogon kom6i. [IpupocTu cyxoi Macw 0 KOHTPOJIO CTAHOBIIIM Y HEpIIHi pik
BUKOpHUCTaHHA 2,7 T/Ta, y apyruit — 3,0 T/ra i BigmosizHo 0,6 1 0,7 T/ra MOPiBHSIHO 3
YAOOpPEHHSM TPABOCTOI0 TOBHUMH MIHEpPaJbHUMH JOOpPHBaMHU 3 PO3PaXyHKY
N2oPeoKeo. ¥ mepmmii pik BukopucTanHs 30ip cyxoi Macu 3a ABa yKOCH OyB JeIIO
BUIMH, O0COONMBO Ha JUISIHKAX, yAoOpeHnX Jmmie (GochopHO-KaTiHHUMU
nobpuamu PgoKeg 1 NagPgoKgg, MOpIBHAHO 3 APYTUM POKOM BUKOPUCTAHHS.

OCHOBHA 4YacTKa ypo)karo Cyxoi MacH, sSIK IMOKa3yIOTh Hallli JOCIiKeHHS,
MIPUITaae Ha MepIIni yKic: B MepIIHii pik BUKOpHCTaHHA — 53,6—65,5 % 3aransHoro
YpO’Karo cyXoi MacH, Ha JPYTHi pik BUKopuctanus — 61,8—-78,7 %.

JocmipkeHo, IO HHU3bKI JO3M a30Ty ITO3WTHBHO BIUIMBAIM Ha BMICT
0000BOr0 KOMITOHEHTa, 30UIBIIYIOYH Iei MOKAa3HWK y IepumoMmy ykoci 3 27,1—
53,9 % npu ynobpenni PgoKgo 10 29,9-56,0 % Ha ninsHkax, ynoOpeHHX MOBHUMHU
MiHepanbHUMHU 100prBamMu NagPgoKeo. TlinBumienHs 1o3u a3oty 10 Ngg i Ngg
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3HIKYBaJIO BMICT 6000BuX y TpaBocToi 1o 20,8-45,8 120,3-41,1 % B mepromy i 1o
25,8-60,7121,1-60,5 % y apyromy ykoci.

BwMmicT cuporo mporeiHy B cyXili Maci KONMBaBCS 3aJie)KHO BiI PiBHS
yaobpenns Big 15,1 no 17,0 % y nmepuromy ykoci i Bix 17,1 1o 17,6 % y npyromy.
Jlo Toro x y mepmomMy YKoOCi BiH 3pOCTaB y Mipy 30UIbIICHHS J03M BHECEHOTO
a30Ty. BMICT cHpoi KIITKOBHHM Ha JUISHKAaX, YAOOPCHUX MiJBHIICHUMHA I03aMH
a30Ty, 3HIKYBaBCS.

KonrouoBi cioBa: Garatopiuni TpaBW, HIUIBHICTH TPaBOCTOIO, CyXa Maca,
CHpHH NPOTEIH, CHpa KIIITKOBHHA.

Dzyubaylo A., Martsinko T., Holovchuk M. Formation of legume-cereal
grass mixtures depending on fertilization

The effectiveness of fertilization of perennial legume-cereal grass mixtures
and foliar feeding with preparation microfol combi on sod-podzolic soils of the
Precarpathian Region was investigated.

The influence of the studied factors on the formation of grass density by the
years of the study was determined. In particular, the number of shoots per square
meter depending on the variants experiment, ranged within the limits 947-1316
pieces and exceeded the control by 153—84 pieces. However, the increase in density
of herbs with the application of nitrogen fertilizer was mainly due to shoots of
cereals, the number of which increased from 664 pieces on variant with phosphorus-
potassium fertilizer PgoKgo to 717 pieces with additional application of Ny, (or by 53
pieces more that is 8 % increase). The number of shoots of legume grasses
decreased from 387 to 329 pieces.

Influence of mineral fertilizer and foliar feeding with preparation microfol
combi on the dry matter yield of perennial legume-cereal grass mixture was
determined. Depending on the fertilizer level, the gain comparing to control
(PsoKeo) Was 2,4-3,0 t/ha. The highest yield of dry matter was noted the option of
early spring fertilization sward by mineral fertilizers at the rate of N3yPgoKgo and
foliar fertilization before stem elongation of cereal component by preparation
microfol combi. Increases in dry matter comparing to the control were 2,7 t/ha
during the first year and 3,0 t/ha during the second year of using this method, and
0,6 and 0,7 t/ha accordingly comparing to the fertilization with full mineral fertilizer
NeoPsoKgo. During the first year of using this method the yield of dry masses in two
harvests were slightly higher, comparing to the second year, especially on the fields
that were fertilized only by PgoKgg and N3gPgoKeo.

The main part of the dry mass harvest, according to our research, comes
from the first mow: during the first year — 53,6-65,5 % of the total dry crop and
61,8 —78,7 % in the second year.

It was determined that low rates of nitrogen had a positive effect on the
content of the legume component, increasing this indicator during the first mow
from 27,1-53,9 % when fertilizing with PgyKg, to 29,9-56,0 % in the areas fertilized
with complete mineral fertilizers N3PgoKgo. Increasing the rate of nitrogen to Ngg
and Ng, reduced the content of legumes in sward to 20,8-45,8 and 20,3-41,1 %
during the first mow and to 25,8-60,7 and 21,1-60,5 % during the second mow.
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The crude protein content in the dry matter varied depending on the fertilizer
level from 15,1 to 17,0 % first mow and from 17,1 to 17,6 % in second mow. In
addition, during the first mow it increased as the rate of nitrogen was introduced.
The content of crude fiber in areas fertilized with increased rates of nitrogen was
reduced.

Key words: perennial herbs, grass density, dry mass, crude protein, crude
fiber.

Beryn. BaximBuM mxepenoM 30iMbIIeHHS BHPOOHHITBA OilKka €
Gararopiuni 6060Bi TpaBu i 6060BO-31aK0BI TpaBocymimkwu [2, 7, 12, 15,
22, 25].

Bonn MaroTh HU3KY IepeBar HaJl OTHOPIYHIMHU:

— mo-Tiepmie, OaraTopivuHi TpaBH 3[aTHI NaBaTH BHUCOKOOUTKOBHIA
KOPM 3 paHHBOI BECHH JO MMi3HBOI OceHi. [lounHaroun iHTEHCHBHHUH picT 3a
TemrnepaTypu noBiTps +5° C, To6TO mpHONN3HO Yepe3 JBa THXKHI MICIsA
TaHCHHS CHIT'Y, BOHU 3aKiHYYIOTh HOTO IMi3HO BOCCHU;

— MO-ApyTe, BUPOIIYBaHHS 0AaraTOpiYHUX TPaB € HAMIHHHUM 3acO00M
3axXKCTy IPYHTY BiJ epo3iiiHuX mporieciB. 3a manuMu [lepeakapnaTchbkoro
BIJUIly HAayKOBHUX JOCTIDKEHb IHCTUTYTY CIJIBCBKOTO TOCHOAApCTBA
Kapmarcekoro periony HAAH, Oararopiuni TpaBu 3aBIsKku Jo0Ope
PO3BHHYTIH  KOpEHEBIH CHCTEMi CHPUSIOTE  CTPYKTypOYTBOPEHHIO
BEPXHBOTO IIAPY IPYHTY, 3OUIBIIYIOTH WOTO BOIONPOHHUKHICTH 1
3MEHIIYIOTh 3MUB;

— mo-TpeTe, OaraTopivHi TpaBH 3aMo0irafoTh BUMHBAHHIO ITOKUBHUX
PEYOBHMH 3a MeXi KOpeHeBoro Imapy. B mocmimax maboparopii
MIPOTHEPO3iiHOro 3emiepobcTBa [lepeakapnaTChbKOro BiAMLTY HAyKOBHX
JociipkeHs [HCTHTYTY ciibebkoro rocnozapcrBa Kapnarchkoro perioHy
HAAH BuMHBaHHS KaNbI[il0 I MIIEHUIIEI0 03UMOI0 cTaHOBMIO 35,0 Kr/ra,
MarHito — 15 kr/ra i xaniro — 7,6 Kr/ra, To/i K i KOHIOIIMHO JIY4HO —
BiNOBIAHO Juire 26; 7,5 1 5,4 xr/ra [3];

— MO-4YeTBEepTe, 3a BHCOKUX ypoxaiB 3ejieHOi macu OaratopiuHi
TPaBH 3AMIIAIOTH Y IPYHTI 3 KOPEHEBUMH 1 MICISHKHUBHUMH PEIITKaMHU 10
100 kr i 6impmie a3otry Ha 1 ra 3a paxyHOK Oiomoriunoi (ikcarii #foro 3
MOBITPs OyITHEO0UYKOBUMHE OaKTEPIsIMIE;

— TO-'Te, YpPOXaWHICTh KYyJNbTYp, SKi BHCIBalOTH  ITiCIIS
GaratopiyHux 0000BHX TpaB, OyBa€ 3HAYHO BHIIOIO, IPUYOMY ICISIIS iX
BiZIYyTHA IPOTSTOM TPHOX POKIB 1 OijbLIE.

B VYkpaini Haitbinem mommmpeHi Taki 6araTtopiuHi 6000Bi TpaBH, SK
JIOIlepHa TOCiBHA, KOHIONIMHA JIyYHA, ecrapier (MIaHui, BUKOJIHCTHIN),
OypKyH Oinuii i XKOBTHIA, JIAABEHEs poraTtuil Ta iu. [4, 5, 7, 13, 14, 17].
3Ha4YeHHS IMX TPaB y 3eMJIEPOOCTBI 1 KOPMOBHPOOHHUITBI HaI3BHYAIHO
BaXkJMBe, 00 0e3 HHMX y perioHax 3 PO3BHHYTHM TBapHHHHITBOM Maibke

4



ISSN 0130-8521. ITepearipHe Ta ripceke 3emnepodctBo i TBapuaHuITBO. 2020. Bum. 67 (1)

HEMOXIIMBE PpO3B'I3aHHS MPOOJIEMH KOPMiB, BOHH BHCOKOBPOXKaHI,
MicTsTh OaraTo OinKka, BiTaMiHIB, MiHEpaJbHHX PEYOBHH, IX MIMPOKO
BHKOPHCTOBYIOTh Y TOJIBII BCIX BHIIB TBAapHH, SKi HoOpe iX moimaroTs i
neperpaBioloTh [9, 11, 21, 24, 27, 28]. Jlo Toro x ¢ €HEpreTUIHO
HU3BKO3aTpaTHI KOPMH, TIpO IO CBiA4aTh [JaHi, ofepkKaHi y
[epenkxapmaTcbkoMy Bifisli HAYKOBUX JOCTIKEHb [HCTUTYTY CilIBCHKOTO
rocrionapcra Kapnarcekoro periony HAAH (ta6a. 1) [3].

1. TlopiBHsibHA e(QeKTHBHICTL BHPOIIYBAHHSA OJHOPiYHMX i
O6aratopiunux Tpas y Ilepenkapnarri
IToka3HUKYM eHePreTUYHOT OLIHKH baratopii Onsopiti
TpaBU TpaBH
Basosuii 30ip, T/ra
KOPMOBI OJIMHUIII 16,3 3,4
NepeTpaBHU NPOTEiH 1,9 0,4
3arpartu eneprii Ha | ra, I'JIx 23,4 13,3
AKyMyJIpOBaHO €HEpTii B ypoxKai,
I'x/ra 397,7 87,9
KEE* 17,0 6,6
Eneproemnicts 1 m, M/Ix
KOPMOBI OZMHHII 144 380
TIepeTpaBHUN MPOTETH 1220 3174

* KoedinienT enepreTnaHoi eeKTUBHOCTI.

3a eHeproeMHicTiO 1 1| KOPMOBHX OJHMHHUIL OaraTopidHi TpaBU y
2,6 pa3sy, a IepeTpaBHOro NpOTeiHy - y 2,8 pa3y mepeBakarTh OIHOPIUHI
TpaBU il MIIEHUIIO O3UMY.

BaxnmBe arpotexHiyHe 3Ha4YeHHsS OaraTopiyHMX OOOOBHX TpaB:
BOHM 30aradyioTh IPYHT OpPraHidYHOK PEYOBHHOIO, TOJIMNIIYIOTh HOTO
CTPYKTYPY, BUKOPHUCTOBYIOTh MOXHBHI PEUOBHHH 3 BaXXKOPO3UHHHUX (HOpM
i 3 OUTBII TIMOOKHMX TOPH30HTIB, MOJIMITYIOTH a30THHIA OaTaHC 3a paXxyHOK
fioro Oionoriunoi @ikcamii. BimomMo, mo y cy4acHOMY CiTbCBKOMY
TOCIIO/IapCTBI  TMOTPe0y POCIMH B a30Ti 3aJ0BOJBHSAIOTH BHECEHHSAM
MiHepaibHuX 100puB. [IpoTe 1 TeXHOJIoTIs € BUCOKO3aTpaTHoio [4, 20, 23,
26]. YacTkoBa 3aMiHa MiHEPAJIFHOTO a30Ty CHMOIOTHYHUM € Ba)KIMBUM
pe3epBOM CKOpPOYEHHsI 3aTpaT eHeprii y BUPOOHHUITBI KOPMOBHX KYJIBTYD
[6, 2, 15]. V 3aximHOE€BpOmEeHCHKHUX KpaiHaxXx OCTaHHIM YacoM MOMITHO
3HIXKYETBCA 3aJISKHICTh JIyKIBHUIITBA BiJ] MIHEPAJFHOTO a30TY 3aBISKH
BHKOPHCTAHHIO TOTEHILIaTy 0000BHMX TpaB, SKi 30aradyroTb HUM IPYHTH
BHACHIZOK TporeciB Oiojyoriunoi asordikcamii [27, 28]. MixHapoaHOO
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6iomorigroro nporpamoro FOHECKO azordikcarito mopsia 3 GOTOCHHTE30M
3apaxoBaHO J0 OCHOBHHUX (i3i0JOTIYHMX TMPOIECiB, Bif SAKUX 3HAYHOIO
MIpOI0 3aleXaTh KUIBKICHI IIOKa3HUKM HArpOMajpKeHHS OpraHiqHOI
PEYOBHHH Ta €HEprii 3eMIIi.

BuxopucrtoBytoun ¢akxrop 6iojorizaliii, 3a paXyHOK CHMOIOTHYHOTO
a30Ty, Ha OCHOBI 3aCTOCYBAaHHSI TE€XHOJIOTill CTBOPEHHS Ta BHKOPHUCTAHHS
MIACOBHII 1 CIHOKOCIB 3 0000BO-3JIaKOBUMH TPABOCTOSIMH B YKpaiHi MOXXHA
BupoOutn 0,2—1,2 MIIH T NpOTEIHY, OTpUMATH NpupicT 6au3pko 190 Tuc. T
610JI0T1YHOTO a30TY, 110 B 19 pa3iB nepeBullye cCy4acHHU piBEHb BHECEHHS
A30THHUX JOOPHB Y JIyKiBHUITBI. AJie 6000BHM y CTPYKTYpi IMOCIBHUX IIOLI
CLIBCHKOTOCTIOIAPCHKOr0 BUPOOHHUITBA YKpaiHu BiBoauThCs auiie 10 %,
tomi sk 'y CIIA — 28 % [10]. JIns Toro mo6 Ha nykax oTpumatu 3 | ra
oimpme 5,0 T K. oA, MOTPiOHO 30LTPITYBAaTH YacTKy 00OOBHX KOMITOHEHTIB
y TpaBOCTOi ab0 BHOCHUTH a30THI moOpmBa. SKImO X BigcoTok 0000BHX
craHoBuTh He MeHme 50-60 % y mepmi 2-3 poku 1 6muspko 30 % — y
HACTYIIHI POKH, TO BHOCHTH a30THI 100puBa € HeponineHuM [ 18, 29, 30].

3a axTHBHOI a3otrdikcarii 0000BI KyIbTypH 3IaTHI IBi TpPETHHH
CBOIX MOTped B a30Ti MOKPHUBATU 3a PaXyHOK (ikcallii a3oTy 3 MOBITps 1
TpeTuHy — 3 IpyHTy [17, 31]. ¥V GaraTopiuaux 000OBHX JBI TPETUHH a30Ty
30CEePEPKYETHCSl B HAJA3EMHIM YacTWHI, a TpeTHHAa — B KOPiHHI, TOXI SK B
ONHOPIYHUX y KOpiHHI MicTuThCs Bchoro 1/10 3arampHOro asory. 3a
paxyHOK CHMOIOTHMYHO HaKOIMYEHOTO a30Ty B IPYHTOBUX 3aJUIIKAaXx,
po3mipu sikux gocsrarote 60—120 kr/ra B sicosiit 30ni i 180-200 kr y
CTETIOBIH, MOJIIIIY€ETHCSI MiHEpaJIbHE, 1 30KpeMa a30THE >KUBJICHHS POCIINH
1 aKTHUBI3YETbCA MiKpodopa, TOBHIIIE BHKOPHUCTOBYIOTHCS ITOKUBHI
PEYOBHMHM  OpPTaHIYHUX  CIONYK,  HONINIIYIOTBCS  (Pi3UKO-XIMIvHI
BIIACTHUBOCTI, CTPYKTYpa i B IILIIOMY IiIBUIIYETHCS POMIOYICTE IPYHTY [13].

3aBmsaku  a30T(iKCyrOwiii  3maTHOCTI  0O0OBI  HE  TUTBKH
3aJI0BOJIBHSAIOTH CBOI IIOTPEOH B a30Ti, @ W IOJIIIIYIOTh A30THE JKUBJICHHS
3JIaKOBUX TpPaB, TUM CAMHUM CIIPHUSIOYH 301IBIIEHHIO TPOJLYKTUBHOCTI YTijlb
monaiimenie B 2,3-24 pasu [16, 32]. 3aBpsiku 0600OBUM TpaBOCTiit
3maTHUA (popMyBaTu ypokail ciHa, ekBiBasieHTHHI BHeceHHIO 100—150 kr
MiHEpaJbHOTO a30Ty 10OpUB Ha | ra 3makoBUX (iTOIEHO3IB.

KonromnHa, 3amekHO BiZ YMOB BHPOIIYBaHHS I PO3BUTKY,
MPOTATOM POKY MOKE€ 3acBOiTH 3 ToBiTps Onm3bko 140 kr/ra azoty,
monepHa nociBHa - 10 300 kr/ra. Co6iBapTicTh 1 1| KOPMY 3 KOHIOIIMHU
MOPIBHSHO 3 IHIIMMH KOPMOBHMH KyJbTypaMH € JOCHTh HHU3BKOIO 1
CTaHOBUTH OJIM3bKO 3 TpH, mpuyomy Ha 1 kopm. ox. mpumamae 170 T
neperpaBHoro npoteiny [3]. Pocilicbki AOCHIHUKM BCTAHOBWJIH, IO TIPH
BKJIIOUCHHI Y CYMIIIKH KOHIOIIMHU JIy4HOI (5 Kr/ra) i moB3yd4oi (3 kr/ra)
Mi/IBUIY€THCSA TPOXYKTUBHICTH JIyK y 1,5-2 pasu, mo piBHO3Ha4HE
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BHECCHHIO Ha 3JIaKOBUH TpaBocTii 61-95 kr/ra MiHepaspHOTO a30Ty.
CobiBapricTh 1 IT KOPMOBUX OOWHHITH cTaHOBHWIA 3,7—4,3 TpH, TOAi AK Ha
TPaBOCTOSAX 13 3JAKOBHX TpaB BOHa Oyina BHIOI Ha (oHi ¢ochopHo-
Kamiftanx no6pus B 1,4—-1,5 Ta asorHHX, PpocdopHHX i KamiiHUX — B 1,3—
1,5 pasm [3].

OpHak, He3BakKalOUM Ha BAXIIMBE arpoTeXHIYHE, T'OCIOAAPCHKE i
€KOJIOTIYHE 3HAa4yeHHS OaraTOpiYHMX TpaB, IUION[ IIiJ HUMH IOCTIHHO
3MeHUyoThca. Tak, 3a manumu B. @. Ilerpuuenka, H. . I'etmasn,
B. I. Llurancekoro [10], nociBu GararopiuHux TpaB B YKpaiHi CKOPOTHIHCS
33752 tuc. ra'y 1980 p. mo 950 tuc. ra B 2019 p.

Hocmimkennsmu HO. O. Tapapiko, M. I'. Cremroka, M. 1. 3ocum-
yyka [15] BcTaHOBIICHO, 1110 HAKOLIBII YpOsKaHHUMH BUIAMH 0araTopiuHUX
37IaKOBHUX TPaB Ha OCYIIYBAaHUX TOP(POBUX IPYHTAX € OUEPETSIHKA 3BUYAlHA,
cTokooc Oe3ocTuil, TUMOGQiiBKa IydyHa, JUCOXBICT IydHHH i OekMaHis
3BMYaiiHa, SAKi B OJHOBHIOBHX TPAaBOCTOAX 3a  JIOBTOTPHBAJIOTO
BHKOPUCTAHHS 3a0e3MeUyl0Th CEepeNHI0 BpoXkahHICTh ciHa 10-12 T/ra i
oimpme. Cepelr TPaBOCYMIIIIOK TOBTOTPHBAJIOTO CIHOKICHOTO BUKOPUCTAHHS
HAMOLIBII POIYKTHBHOIO € CYMII i3 THMO(DIiBKH JIydHOI, KOCTPHIII JTyIHOT
Ta (ab0) rpscruui 30ipHOI 32 00OB’S3KOBOI ydacTi CTOKOJIOCY 0O€30CTOro.
[lepcrieKTHBHOIO TakKOX € TpaBOCyMillKa 31 CTOKOJOCY 0e30cToro,
TUMO(DITBKH JTy4HOI, MAKUTHHIII 0araTopidHol, A0 CKIIaay SKOI BXOJIWTH
JsBeHelb poratuil. ONTHManbHUM 32 IX BHPOIIYBaHHS Ha OCYIIYBaHUX
OpPraHOT€HHUX IPYHTaX € 2-yKICHHHA PeXHM BUKOPHCTAaHHS TPaBOCTOIO 3
BHECCHHSIM MiHEpalbHOTO H00puBa MIOpOoKy B HOpMi PgoKizy Ta Ngo,
MIOYMHAIOYH 3 3-TO POKY BUKOPHCTAHHS.

Jocmiayn, mpoBeieHi Ha AOCIiqHOMY 1ol BykoBHHCEKOT nep:kaBHOI
cimbecbkorocmonapebkoi mociignoi cranmii HAAH Ha cipomy micoBoMy
Ba)XKOCYTJIMHKOBOMY CEPEAHBO3MUTOMY IPYHTI, MOKa3ajld, 10 HAaHOLIbII
MIPOJYKTUBHOIO Yy NEpHIi TPU POKH BHUKOPUCTAHHS € TPABOCYMIIIKa 3
nsiBeHIto poraroro (10 MiTH/Ta CX0KMX HACIHMH) Ta KOCTPHIII OYepPETsSHOT
(2,1 muH/Ta cX0KHUX HACIHHH), siKa 3a0e3nevmsia Buxij cyxoi Macu 7,13 1/ra
3a 3-yKICHOTO BHUKOPHCTaHHS TpaBocToro, mo Ha 0,18 T/ra Oinbiie
MOPIBHSHO 3 2-YKICHUM pEXHMOM BUKOpHCTaHHs. Ha TpaBocymimi
JISJBEHITI0 pPOTAaTOTO 3 KOCTPHIICID OYEPETSIHOI 3-YKICHHHA PEXUM
BHKOPHCTAaHHS 3a0e3meuyBaB Kpamle 30epekeHHs 0000BOrO KOMIIOHEHTA.
Tak, yacTka JS/IBEHLIO pOraTtoro B ypokal 3eleHoi macu l-ro ykocy
cranoBmia 47,1-50,9 %, 2-ro ykocy — 57,3-63,2 %, mo Ha 6,9-7,3 Ta 3,3—
7,0 % Oinble TMOPIBHSAHO 3 2-yKICHUM PEXMMOM BHKOPHCTaHHS. Takox
TPaBOCYMIIIKA JISABEHII0O pOraTtoro 3 KOCTPHUIEI0 OYepeTsHor Oyia
HaliMEHII  3aCMIYEHOI0  PI3HOTPaB’sIM  HE3AIEKHO  BiI  PEKUMY
BHUKOpHUCTaHHA [2].
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[Mono ymoOpeHHs OaraTopidHOi TPaBOCYMIIIKH, TO HalKpammM 3a
KOPMOBOIO TIPOXYKTHBHICTIO BHSBHBCS BapiaHT 3 I1HOKYJSIIEIO HACiHHA
pusobodirom i BHeceHHAM (ochopHEX n00puB (Pgp), B TKOMY ozmepkaHO
8,16 T/ra cyxoi pedoBmuHH, 6,25 T/Ta KOPMOBUX OJUHHIG, 1,23 T/Ta cuporo
mpoteiny Ta 71,37 I'Jl)k/ra akyMyIpOBaHOI 3 yposkaeM OOMIHHOI €Heprii.
3a MiHIMaTBHUX BUTpAT Ha TPUAOAHHA 1 3acTOCYBaHHA pu3000(iTy
(180 rpa/ra) ekoHOMiYHa e(EKTHBHICTh BiJi BHUKOPUCTAHHS IHOTO
Oiompernapary Ha ¢oHi BHeceHHS QocdopHux n06puB (Pgy) cTaHOBHUTH
1300 rpu/ra [2].

Cepen pI3HOTHIIHHMX TPaBOCTOIB y BapiaHTi 0e3 BHeceHHsS JOOpHB
HAWIIPOTYKTUBHILINM € CISIHUI JIIOIIEPHO-3JIaKOBUH TPaBOCTIil, KUl 3a 2-
YKICHOT'O BUKOpHCTaHHS 3a0e3mneuye onepxkanss 3 1 ra 8,10 T cyxoi macu i
5,13 T/ra k. ox., a 3a 4-ykicHoro - BixmoBixHO 7,41 1 6,35 T/ra. Ha noOpuBa
HalKpalie pearyloTh 3JaKOBHIl 1 MEperoroBi TPaBOCTOi 3 JOMiHYBaHHSIM
37aKiB, Ha SKHX 33 PO3IPiOHEHOTO BHECCHHS N4 IMiJ MEpIInil 1 Ipyruit
YKOCH TPOAYKTHUBHICTh MiABHINYEThCA 3 2,75-3,59 mo 5,78-7,68 T/ra cyxoi
MacH, abo B 2,1 pasy, Ha 0000BO-3]IaKOBUX TPaBOCTOAX - 3 5,64—8,10 mo
7,52-8,93 1/ra cyxoi macu, abo yume B 1,1-1,3 pasu [6].

Marepiann i meroam. IlonboBi JOCHIZKEHHS NPOBOIWIM Ha
eKCIIepUMEHTaNbHIAH ~ 0a3l  IHCTHTYTYy  CIJIBCBKOTO  rOCHOAapCTBa
Kapmnarcekoro periony HAAH (c. JlimHs) Ha AepHOBO-MII30JHCTOMY
MIOBEPXHEBO OIJICEHOMY CEPEIHBOKHCIOMY CYIJIMHKOBOMY IPYHTi, OpHHH
(0-20 cm) map SKOro XapaKTepU3y€EThCSI TAKUMH TTIOKA3HHKAME POIIOUOCTI:
BMmicT rymycy (3a Tropiamm) 1,9 %, pH compoBe — 5,0, rimposmitnuna
KHCIOTHICTE — 3,6 Moip Ha 100 T IpyHTY, BMICT JETKOTiqpOJIi30BaHOTO
azory — 134 wmr, pyxomoro ¢docdopy (3a Kipcanosum) — 48-59 wmr i
obMinHOTO Kauito (3a KipcanoBum) — 67-90 mr Ha 1 KT rpyHTY.

JocmimkeHHs IPOBOAWIH 3a MeToaukoro [HeTuTyTy Kopmie HAAH
[1]. OO6mix ypoxkar 3IIHCHEHO IMOAIISHOYHO IUITXOM CKOITYBaHHS Ta
3BaKYBaHHS 3€JICHOI MacH 3 OOJIIKOBOI IUTONIi. YpoxkaiHi qaHi 00poosim
aucnepciinuM  aHamizom  (Ymkapenko B. O., BoxeroBa P. A,
T'ono6opoarko C. I1. ta in.) [13].

BusHaueHHs1 BUIOBOTO, OOTAHIYHOIO CKIAAY, CTPYKTYpH BpOXKalo i
IIUTBHOCTI TPABOCTOIO MPOBOAMIIM NMUIIXOM BilOOpYy MpoOu 3eneHoi Macu 3
IIOMAM0K KOXHOTO Bapianta mo 0,25 M° i3 Mepmoro Ta TPeThoro
TIOBTOPEHb, SIKi MOJUISIIM Ha O0TaHIKO-TOCHIOAAPCHKI IPYIH: 311aKku, 0000BI,
pi3HOTpaB’s. Y BiniOpaHMX 3pa3Kkax IUX K€ I'PYyN BU3HAYCHO IIIIBHICTH
TPABOCTOIB IIUIAXOM IiIPaXyHKY KiTbKOCTi Maromis Ha 1 M2

Jnst po3paxyHKy HOXKHBHOCTI KOPMY BHU3Ha4alM: BMIiCT aOCOJIIOTHO-
CyXxol pEYOBMHM — 3a MeTOAMKOIo IHctuTyTy KOpMmiB (1974), cuporo
nporeiny — 3a K’enplranem, cHporo >xupy — METOJIOM 3HEXHPEHOTo
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3aJIMIIKY, CUPOI KIITKOBUHE — 3a | eHHeHOeprom — LlIToMmaHoM i cupoi 30mm
— CyXHM O30JICHHSIM.

[ToromHi yMOBH B mepiof MpOBEAEHHS AOCIHIIKEHb OYJIH THUIIOBUMH
i Ilepenkapmatrs, Xo4a  CHOCTepiraqd  TEeBHI  BiIXWIICHHS
TEMIEPaTYpPHOTO PEKUMY 1 OTMAJiB IPOTATOM BeETeTallii 0araTopivHuX TpaB
MTOPIBHSHO 3 CepeIHF00araTOPIYHUMH MTOKa3HUKAMH.

ATpoTexHika Ha JOCTIJHUX AULTHKaxX Oylla 3araJbHONPHHHSATOIO, 32
BHUHSATKOM €JIEMCHTIB, fKi BHBYAIU Y JAOCHiAl. 3 OaraTopiuHHX TpaB
BUCIBAJIM: MAXKUTHUIIO Oararopiuny — copt Jporodunskuii 16, TuModiiBky
nyuyny — IligripsHka, koctpuiio yyyHy — JlromiHernpka 3, KOHIOUIMHY
nyuny — [lepenkapnarceka 33 1 AsaBeHEIb poraTuidi — AsKC.

JlocnmipKeHHST TPOBOIMIIA Y JTBOGAKTOPHOMY IOCHimi: dakTtop A —
ynoOpenssi, ¢akrop b — m03akopeHeBe MiKUBJICHHA MPENapaToM
Mikpod o KoMOi.

ITnoma mociBHOT TUITHKHA — 42 M2, 06iKOoBOT — 25 M- [ToBTOpHICTB
JOCITiTy — YOTHPHPA30Ba.

PesynsTaTm Ta  oOroBopeHHsi. Bigomo, 1mo  KkKopMoBa
MIPOXYKTUBHICTh CITHOTO TPABOCTOIO 3HAYHOIO MIpOIO 3alIeXKHTh BiJ HOTO
uiinpHOCTI. SIK TOKa3aau HaIm JOCHTIHKeHHs, (pakTopu, sSKi MU BHBYAIIH,
0COOJMMBO yIOOPEHHS a30TOM, 3HAYHO BIUIMBAIM HA IMiIJIBHICTH CISTHOTO
TpaBoCcTOK0. Tak, sSKIO Ha JiIAHKAX 3 yAoOpeHHsM jwmie (ochopHo-
KamidHUMHU 100puBamMu 3 po3paxyHKY PgoKgy KinbkicTe maroHiB Ha 1 M
TPaBOCTOK Y MeEpIIMi PiK BUKOPHUCTAaHHs craHOBWiia 1232 mwiT., TO npu
nonatkoBomy BHeceHHI Nzg — Bke 1270 mr., abo ma 38 mr. Oimbrre.
JarnpIire miIBUIIEHHS 103U a30TY 10 Ngg MPUBEIO 0 301IbIIEHAS KUTBKOCTI
marouiB 10 1311 miT., a Ngg — g0 1316 1., a6o BiamosigHo Ha 79 1 84 miT.
OimpIle TMOPIBHAHO 3 KOHTpoJeM. [Ipu mpoMy 30UTbIIEHHS IIIIBHOCTI
TPaBOCTOIO 3 BHECEHHSIM a30THUX HOOpHB BiJOyBalOCS B OCHOBHOMY 3a
pPaxyHOK IIaroHiB 3J1aKOBHX TpaB, KiJbKICTh SKHUX 3pocia 3 664 mT. Ha
BapiaHTi 3 QocdopHo-KaniiHuM ynoOpeHHsIM PgoKgo mo 717 wr. npum
JI0JIATKOBOMY BHeceHHi Ngg a00 Ha 53 miT. Ginblie, 1o cTtaHoBuTh 8,0 %.
Kisnpkicth maroHiB 0000BUX TpaB Ipu 1boMy 3HU3MiIacs 3 387 mo 329 mr.
Taky X 3aKOHOMIpHICTh CIIOCTEpirany i B HACTYNMHHUH PiK BUKOPHUCTAHHS
TPaBOCTOIO.

BrumBaroun Ha HITBHICTE TPAaBOCTOIO, YAOOpPEHHS 1 MO3aKOpEeHEBE
Ii/DKUBJICHHS TIperapaToM MiKpogoi KoMOi THM caMHUM 3MiHIOBAJIO 30ip
CyX0i PEYOBHHH CiSTHOTO TPABOCTOO (TalI. 2).
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[pu upomy 30ip cyxoi pedOBHHH 3a POKH JOCIIIKCHHS KOJMBABCA,
3aJIeKHO BiA piBHA ymoOpeHHsA, B Mexax Bim 8,4 mo 11,9 tT/ra, a B
cepenHbpOMYy 3a TpH poku — Bix 7,1 mo 9,9 1/ra. HafimenmiM meli moKa3HIK
OyB Ha HmiNsHKaX, ymoOpeHux Jumie ¢ochopHO-KaTiftHUMU HOOpUBaMH 3
po3paxyHky PegoKgo. lomatkoBe BHeceHHs 3 BecHH 30 kr a3ory Ha | ra
miaBHIIIIo 30ip cyxoi Macu g0 8,8 1T/ra abo Ha 23,9 %. 30UIBIICHHS 103U
a3oty a0 60 Kr/ra miIBUINMIO Iied Mmoka3HuK a0 9,9 T/ra abo Ha 2,8 1/ra
Oijple TOPIBHAHO 3 KOHTpOJieM, Mo cTaHoBUTh 39,4 %. J[lanbme
MiBUINCHHS 103U a30Ty a0 90 kr/ra 3HWKyBamo 30ip cyxoi Macu 10
8,4 1/ra. lle mOB’s13aHO 31 3MEHIIICHHIM YacTKu 0000BUX TpaB 3 48,7 % Ha
JUITHKaX, ynoopeHux ¢ochopHo-kamiiiaumu nodpuBamu PgoKeg, 10 38,8 %
Ha yIOOpeHHMX NOBHHMH MiHEpAIBHUMH JOOpHBaMH 3 pPO3PaxyHKY
NgoPsoKeo.

ITozakopeHeBe MiIKUBICHHS TPAaBOCTOIO MPENapaTroM MiKpohoi
koM0i Ha (oHI TOBHHX MiHepampHUX H00pUB N3oPgoKgy crpusio
MABUIICHHIO BPOXKAKO CyXol MacH Ha 2,2 T/ra TOpiBHAHO 3 (ochopHO-
KamiftanM ynoOperHsM (¢oH) i Ha 0,5 T/ra — N3gPgoKgp. Taka HambaBka 3a
BPOXKAEM TMOSICHIOETHCS YHIKAJIBHICTIO IIHOTO J00pHBa 3 KOMIUIEKCOM
MIKpOeJIeMeHTiB, 30kpema Fe — 4 %, Zn — 1,5 %, Cu — 1,5 %, Mn — 4,0 %,
B -0,5 %, Mo - 0,1 % i makpoenementa Mg — 9 % y cdopmi xenatis:
Mikpodon KkoMO0i 3anobirae mosBI JediLUTy €IEMEHTIB  KUBIICHHS,
30aaHCOBaHO ~ 3a0e3ledye  pPOCIMHM  MIKPOGJIEMEHTaMH,  CIIPHSE
(OpMyBaHHIO MII[HOI, MOTY)KHOI KOPEHEBOi CHCTEMH, Y POCIHMH BUHHKAE
BHCOKA CTIMKICTh O CTPECOBUX CHUTYAIIii.

3a pokamu JOCIHiKEHb CIIOCTEpIirany 3HaYHY PI3HHUII0 y BUXOII
cyxol mMacu 3 ofguHHUII miomi. Tak, SKIO B NMEpHIMH piK BUKOPHCTaHHS
TpaBoCTOO 3 1 ra 3i0panm, 3aiexHo Bix piBHA ymoOpenns, 9,3—11,6 1/ra
cyxoi MacH, To Ha apyruii — 7,6-11,3 T/ra, a Ha Tperiit — mume 4,4-6,6 1/ra,
abo BixnosigHo Ha 18,3-2,7 1 52,7-43,1 % menme. | B nepury uepry 1e
CTOCYETBCSI IUISIHOK, yA00peHuX suiie (pochopHO-KaniHHUMU 100pHUBaMH,
Leld MOKa3HUK Ha TPETiH piK BUKOPHCTAHHS 3a J[Ba YKOCH 3HU3UBCS 3
9,3 1/ra 10 4,4 T/ra a00 OLIBII HIX Y JIBa pa3u.

Ile MOSICHIOETHCSI 3MEHIIEHHSAM y TPaBOCTOI ypoxkailHHUX 0000BHX 1
3makoBuX TpaB. Ha ynoOpeHMX NOBHHUMHM MiHEpPaTbHHUMH I100pHBaMU
TUISTHKaX BUTMAAAaHHS iX Oyno MeHImmMM, ocoOIMBO 37akiB (Ha BapiaHTax
yiie 3 pochopHO-KaTIHHUM YI0OpEeHHsM 32 pik iX Bumano 110 49,3 %, Toxi
sk Ha ymoOpeHnX NgoPeoKegy mimstakax — mumre 39,0 %). o Toro x Ha
yIOOpeHNX MOBHUMH MiHEpAJLHUMH JOOpUBAMHM JUISHKaxX Ha JIPYTHH pik
BHUKOPHCTAaHHS TPaBOCTOIO KUIBKICTH pi3HOTpaB’st 3pocia Ha 107,6-169,2 %
MIOPIBHSTHO 3 IIEPILINM POKOM.
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OCHOBHa YacTHHAa YpOXKal0 CyXOi MacH, SK IIOKa3ylTh Hamli
JOCIIKEHHS, TIPHUIaja€ Ha TEepIINH YKic: y MepInii pik BUKOPUCTaHHA —
53,6-65,5 % 3arampHOTO ypoXaro cyxoi mMacu, Ha Opyruid pik — 61,8-
78,7%, na Tperiit — 65,9-80,4 %.

YnoOpeHHA 1 TmO3aKOpeHeBE IiKUBICHHS CIIHOTO TPaBOCTOIO
BIUIMBAJIO i Ha OOTaHIYHUHA CKJIa] TPABOCYMIMIKH (Tadm. 3).

IMpn upomy Hu3bki 103U a3oty (N3p) MO3UTHBHO MO3HAYMIKCS Ha
BMICTI B TpaBOCTOi 000OBOrO0 KOMITOHEHTa. Tak, SKIIO Ha JUITHKAX,
ynoopenux smiie QochopHO-KamidHuMu goopuBamMu PgoKgy, 0000Bi y
TPaBOCTOI CTAaHOBWJIM B mepuiomy ykoci 27,1-53,9 %, To Ha minsHKax,
yIOOpeHNX MOBHUMHU MiHepaJbHUMH nobOpuBamu, — 29,9-56,0 %. Yitkoi
3aKOHOMIPHOCTI 3MIiHH BMiCTy 0O0OOBOTO KOMIIOHCHTA Y 3eJICHI Maci Bif
MTO3aKOPEHEBOTO ITiHKUBJICHHS TPAaBOCTOIO MPETapaToM MikpoQoia KoM0i Ha
¢doni NgPgKey HE Bim3HaueHO, X04a CHOCTEpiraad TCHACHIIIO IO HOTO
301TBIIICHAS.

Janpire migBUIIEHHS TO3M a30Ty 10 Ngg i Ngg 3HIKYBAIO BMICT
6060BuX y TpaBoctoi mo 20,8-45,8 i 20,3-41,1 % B mepmomy i g0 25,8—
60,71 21,1-60,5 % y npyromy ykoci.

3. bBoraHiyHnii ckjaag 0000B0-371aKOBOI0 TPAaBOCTOI 3aJ1€:KHO Bil
y100peHHs Ta MizKUBJIeHHsI MikpodoJ kom0Oi, %

2017 p. 2018 p.
Y n00penta 6060Bi | 3makm | 6o6oBi | 3makm
I yxic
P60K60 — (1)OH 53,9 29,2 27,1 32,8
®on + Nag 56,0 36,2 29,9 40,2
®on + N3+ 00podbra MK* 56,3 37,2 29,6 44,0
®on + Ng 45,8 39,1 20,8 53,8
®oH + Ny 41,1 42,7 20,3 55,1
II yxic
P60K60 — (1)OH 75,3 13,7 42,5 49,1
®on + N3 66,2 21,6 39,6 54,5
®oH + N3+ 00podbra MK* 64,6 21,5 33,4 54,0
®oH + Ng 60,7 24,1 25,8 60,3
®oH + Ny 60,5 27,9 25,1 61,3

*MK - mikpodos Kom0Oi.

3a iHTeHCHUBHOI cucTeMd roxisii BPX BaxiauBe 3HaueHHS Mae
HACWYCHHS pAaliOHy II0)KHBHAMH pEYOBMHAMHU. Hamri  JocimipkeHHS
CBiUaTh, IO OCHOBHI IMOKa3HUKU SKOCTI KOPMY TaKOXX 3aJIeKalll BiJ
yIOOpeHHs cisiHOi OaraTopivHoi TpaBoCcyMilKH (Tabum. 4).
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4. Ximiunmii ckyax cyxoi Macu 6000B0-3J1aKOBOT0 TPABOCTOIO 32J1€5KHO
Bi/l y100peHHs Ta mifKuBJIeHHsI Mikpodoa kombi, %, 2017-2019 pp.

.. Knitko-
Ynoopenns | [Iporein BuHA Kup 3omna BEP
1 ykic
PeoKeo — bon 15,1 29,4 2,5 8,8 47,4
®oH + Ny 15,8 29,0 3,1 9,1 445
don + N30 +
06pobka MK* 16,0 28,6 3,3 9,2 46,0
®Don + Ng 16,8 29,6 3,0 9,4 43,8
®oH + Ngg 17,0 29,2 3,2 9,4 41,2
11 ykic
PsoKgo hon 17,2 31,0 2,3 9,0 42,9
®oH + N 17,3 30,5 2,9 9,2 42,9
®oH + N30 +
00pobka MK* 17,1 30,4 2,8 9,4 41,7
®oH + Ngp 17,1 30,1 3,4 9,6 42,0
®oH + Ngg 17,6 30,1 3,1 9,6 42,6

*MK - mikpohor kom6i.

BwicT cuporo npoteiHy B CyXii Maci KOJMBaBCS 3aJI€XKHO Bij piBH
ynobpenns Bix 15,1 no 17,0 % y nepumiomy ykoci i Big 17,1 no 17,6 % y
apyromy. Jlo TOro X y mepuioMy yKoci BiH 3pOCTaB y Mipy 30iJbLICHHS
JI03M BHECEHOTO a30TY, Y IPYroMY TaKOi 3aKOHOMIPHOCTI HE CIIOCTEPIraim.

He BusiBIeHO 4iTKOI 3aKOHOMIPHOCTI 1 3a BMICTOM y CyXid Mmaci
OaratopiyHOi 6000BO-371aKOBOI TPABOCYMIIIKH CHPOT KIITKOBUHH 3aJIC)KHO
BiJl ymoOpeHHs. 3aTte Ha yNOOpeHWX MOBHHMHU MiHEPaJbHUMHU TOOpHBaMU
IUITHKaX K y MEpIIOMY, TaK i B JPYroMYy YKOCi BMICT CHPOTO JKHPY SIK
OCHOBHOT'O JKEepesia €Heprii TBapHH 1 30JM SIK HOCIsS MiHEPaIbHUX PEYOBHH
OyB 3HAYHO BHIIMM, HiK Ha yHoOpeHHX nwimie ¢ochopHO-KaTiitHIMHU
JOOpUBaMH.

BucHoBkHM. BaXiMBHM arpoTeXHIYHHM 3aXOJ0M  IIiJABHIICHHS
NPOJXYKTUBHOCTI CISIHMX OaraTopiuyHUX OO0OOBO-31aKOBHX TpPaBOCTOIB €
ynoOpeHHs. BOHO NO3UTHBHO BILIMBAJIO HA IIIJIBHICTH CISIHOTO TPaBOCTOIO,
a 3BIICK Ha HOro MPOAYKTHUBHICTS 1 SKicTh KOpMy. [Ipy bOMy Haiikpaium
BapiaHTOM € pPaHHbOBECHSHE Ii/DKUBIICHHS TPAaBOCTOK  IOBHUMHU
MiHEpaTbHUMH JoOpuBamMu 3 po3paxyHKY NgoPgoKsy a00 NgzoPgoKgo 1
M103aKOPEHEBUM MiKUBICHHAM Mikpodon komb6i. Lle 3abe3neuye mo 9,3 i
9,9 T/ra cyxoi macu 3 BucokuMm BmictoM (15,1-17,0 %) cuporo nporeiny,
3,0-3,3 % cuporo xwupy i 9,2-9,4 % cupoi 30sm.
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