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[lo knouosux gpaxmopis nid8uUEeHHS. eKOHOMIUHOL eheKmusHOCmi MeapUHHULMEA HAeXKUMb 8UpPOO6-
HUYMB0 00CMAMHBLOI KLTbKOCMI SKICHUX MPAS STHUCMUX KOPMI8, 30ANIAHCOBAHUX 3A BMICMOM NPOMEIHY.
OoHuMm 3 edpekmugHuUX cnocobie amMeHueHHs Oegpiyumy 6iika ma 3abe3neueHHs. meapuH NOGHOUIH-
HUMU KOPMAMU € 8UPOULYBAHHSL 606080-3/1aK08UX MpPagocymiulell, ezemamueHa MACA SIKUX MiCMUumo
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ONMUMANIbHE NOEOHAHHS 6LIKOBUX 1 8Y2/1e800HUX CNONYK, MIHEPATbHUX COell MA THULUX HeOOXIOHUX
noskueHux peuoguH. Ceped mpaouyilinux bazamopiuHux 60608uUx KYabmyp, sIKi BUKOPUCMO8YOMbCSL
8 606080-311aK08UX azpoghimoyeHo3ax, ocobaueoi yeazu 3acnyzosye bypkyH oinuii (Melilotus albus) — nep-
CNeKmusHa KoOpMo8a KYabmypa, sika 30amHa 3abesneuysamu cmabinbHi 8poxxai 3e/eHoi Macu Hasims 3a
Hecnpusimausux no200Hux ymos. OOHaK HayKkoeol iHghopmauii uyo0o mexHoo2iuHUxX ocobrugocmeti tio2o
BUPOULYBAHHSL 8 CYMICHUX NOCIBAX 31 3/1AK08UMU KYJbMYyPAMU HASIBHO HedocmamHbo. Mema docnioskeHb
— ecmaHogumu 0cobau8ocmi popMyeaHHs 8U008020 MA XIMIUH020 CKAAOY MpPasocmoro 6IHAPHUX NOCigis
6YypryHy 611020 3 OOHOPIUHUMU 3AAKOBUMU KYJTbMYPAMU 3ATEHHO 8i0 MEXHON02IUHUX 3aX00i8 8UPOLLY-
8aHHs. [locniorkeHHs npogodunu y 2015-2017 pp. e ymoeax BIT HYBIII YkpaiHu «AepoHoMIUHA 00COHA
cmaHyisy. BcmaHoeneHo, wo 3a2yueHHss mpasocmoro 60608UM KOMNOHEHMOM NPU3BOOUTO 00 NPUSHI-
UEHHSL 31aK08UX KYbmyp, 0cobaueo 8 biHapHux nocisax i3 npocom. Hatieuuy KoHKypeHmocnpomoi-
Hicmb ma cmilikicmb 00 302YUuleHHsL 8IOMIUEHO 8 CYOaHCbKoi mpasu ma KYykypyosu. 3a mexHos02iuHOL
Mo0eni, wo 3abe3neuysana MaKCUMAIbHY epoxcatiicms (51,5 m/ea) i nepedbauana cieby 6ypryHy 6inoeo
3 HopMmoto 16 Kkz/2a 8 biHapHOMY Nnociel i3 cYOaHCbKo mpasor Ha ¢oHi eHeceHHst N6OP9OK90 6yno ooep-
2KAHO 1 Halieuwull emicm cupozo npomeiny 8 cyxiii peuosguHi biomacu — 20,6%. IIpu ybomy emicm cupozo
xKupy, cupoi knimikosuHu ma BEP cmaHoeus 8ionogioHo 3,56, 23,21 ma 43,11%. HailimeHuio KOpMmO80H0
YiHHICMI0 8 0001 8I03HAUANUCL NOoci8U 606080-31AK08020 PimoyeHo3y 3 NPOCOM.

Knrouoei cnoea: 606080-31aK081 CYMilli, YporxxaliHicmyb, 8U008UTL CKAA0, CUpUll npomeiH, Cupuii XKup,
cupa KnimKoeuHa, besasomucmi eKCmpaKkmugHi peuosuHU.

INFLUENCE OF TECHNOLOGICAL GROWING METHODS ON THE SPECIFIC
AND CHEMICAL COMPOSITION OF THE BINARY CROP
OF MELILOTUS ALBUS WITH CEREAL CROPS

I. V. Svystunova, M. V. Zakhliebaiev, S. P. Poltoretskyi, A. M. Shuvar, I. I. Senyk,
L. M. Balitska

Production of sufficient quantities of high-quality grassy forages balanced in protein content is
an important factor in increasing the economic efficiency of livestock farming. One of the effective ways
to reduce protein deficiency and provide animals with complete feed is to grow legume-cereal grass
mixtures, the vegetative mass of which contains an optimal combination of protein and carbohydrate
compounds, mineral salts and other necessary nutrients. Among the traditional perennial legume crops
used in legume-cereal agrophytocenoses, Melilotus albus deserves special attention — a promising
fodder crop that is capable of providing stable yields of green mass even under adverse weather
conditions. However, there is currently little scientific information on the technological features of growing
Melilotus albus in intercropping with cereal crops. The aim of the research is to establish the features
of the formation of the species and chemical composition of the herbage of binary crops of Melilotus
albus with annual cereal crops depending on the technological cultivation measures. The research was
conducted in 2015-2017 in the conditions of the SS of the NULES of Ukraine “Agronomic Research
Station”. It was found that thickening of grass with a legume component led to the suppression of cereal
crops, especially in binary crops with millet. The highest competitiveness and resistance to thickening
were observed in sudan grass and corn.

The technological model, which provided maximum yield (51.5 t/ha) and provided for sowing white yam
at a rate of 16 kg/ha in binary sowing with Sudan grass against the background of N,,P,,K,,application,
also obtained the highest content of crude protein in dry matter of biomass — 20.6%. At the same time,
the content of crude fat, crude fiber and NFE was, respectively, 3.56, 23.21 and 43.11%. The lowest feed
value in the experiment was noted in crops of legume-cereal phytocenosis with millet.

Key words: legume-cereal mixtures, yield, species composition, crude protein, crude fat, crude fiber,
nitrogen-free extractives.

Becryn crrocoboM po3B’a3aHHA ITiel TpobAeMH Ta BOJI-
OmHUM i3 KAIOYOBUX (paKTOPIiB HiABUIIIEHHS HoOYac €(EKTUBHUM IiHCTPYMEHTOM [Ad 3HU-
€KOHOMIiYHOI e(eKTHBHOCTI TBapHHHUIITBA KEHHd C00iBapTOCTI TBAPUHHUIIBKOI ITPOAYK-

€ BHUPOOHUIITBO JOCTATHBHOI KiABKOCTi TpaB’sd-
HHUCTHX KOPMiB, 30aAaHCOBaHHUX 3a BMIiCTOM
repeTpaBHOrO IIporeiHy. B ycix perionax
YKpaiHu HUHI criocTepiraeThcs 3HAYHUH nedi-
LIUT BHCOKOOIAKOBOro KopMmy. PartioHaabHUM

uii € BupollyBaHHda OaraTopiyHHX 06000BUX
TpaB. 3aBAgKH 3[aTHOCTI (PiKCyBaTH aTMOC-
depHU a30T i BKAIOYATH HOTO B GioAoTidHUH
KPyroobir 1mi KyABTYPH MOXKYTh (POPMyBaTH
JIeIeBU  POCAMHHUI IpoTeiH 0e3 BHKO-
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PHUCTAaHHS [OPOTHMX Aa30THUX MiHEpPaABHHUX
nobpuB. BupouryBanHa 6000BUX TpaB 3O4aTHE
3abe3medyBaTH Bpoxkai ciHa, mo 3a edek-
TUBHICTIO piBHOIIIHHO BHeceHHI0 100-150 kr
MiHepaABHOI'0 a30Ty Ha 1 ra 3aakoBUX iTore-
Ho3iB (Jemunacs i 3axaebaes, 2015; BoxkeroBa
Ta iH., 2017).

BraroyeHHa 06000BHX KOMIIOHEHTIB [0
CKAQy TPaBOCYMIillleH 1a€ 3MOTy OfepKyBaTH
BHCOKOIIOXKHUBHI KOPMH €KOAOTIYHHM, €KOHO-
MIiYHO BUTIZHHUM Ta €Hepro30epiraroduM CIIO-
cobom. TToemHanua GioaoriyHUX i MopdoAoTiY-
HHUX 0COOAMBOCTEH 3AaKOBHUX i 6000BUX POCAMH
Yy TpaBOCTOSAX 3abe3redye epeKTUBHIIIIE BUKO-
PHUCTaHHS I'PYHTOBOI BOAOTH, IIOXKUBHUX PEYO-
BUH Ta COHS4YHOI eHeprii. PesyavrraTom Takoi
B3a€MO/ii € BUIIA BPOXKAaNHICTE ITOCIBIiB, MiABU-
IIIeHAa TI0KWBHA I[IHHICTb OJEP3KAaHOTO KOPMY,
HHIKYa HOro cobiBapTiCTh i 3araaoM BHUIIA PEeH-
TabeAapHiCTh TBapuHHUITBA ([laHaxupm Ta iH.,
2017; Ilerpuyenko i 'erman, 2017). OTpumasni
B TakKW# crocid KopMHu OiAbIII OBHO BifAIo-
BimaroTh (piziororiyHUM TIOTpEdaM TBapHH,
OCKIABKH MicTaTh 30asaHCOBaHE ITOETHAHHS
0iAKOBHX 1 ByTA€BOIHHUX CIIOAYK, MiHEpPAABHUX
coAed Ta iHITUX HEOOXiMHUX ITOKMBHHUX PEYO0-
BUH. 30iAbIIeHHS 00CATIB BUPOIIyBaHHS TAKHUX
IIOCIBiB CHOPHUSATHME CYTTEBOMY ITiABUIIIEHHIO
MIOKUBHOI IIIHHOCTI KOPMIB, AeilluT IpoTeiny
B gKuX HUHI gocqarae 25-30% ([Tanaxuz Ta iH.,
2017; CuctyHoBa Ta iH., 2024).

OTxe, BUpPOLIyBaHHS 3MiIIAaHUX IIOCIBiB
€ He HOBUM TE€XHOAOTIYHUM pillIEHHAM, OJHAK
y 3B’I3Ky 3 KAIMATUYHUMM 3MiHaMU Ta MIOB’d-
3aHUMH 3 HUMH 3MIIIEHUMH IIepeBaskaloquMU
CTPOKaMU BUIIQJAHHS OINAiB IOTpedye CyT-
TEBOT'O Y/IOCKOHAAEHHHA. Y IIbOMYy KOHTEKCTI
0COOAMBOi aKTyaABHOCTI HabyBae BBEIEHHS
B KOPMOBi arpoiToiieHO3u OiABII IIPOIYK-
TUBHUX BUJIB POCAUH, fKi ITOTPeOyIOTH MeEH-
mux (piHAHCOBUX 1 MaTepiaaABHHX BHTpPAT
(3axaebaes, 2018; CBucryHoBa Ta iH., 2024).

OmHi€l0 3 TaKUX KYABTYpP € OypKyH OiAmid —
IIePCIIEKTHBHA KOPMOBa KyAbTYpPa, SKa 31aTHa
3abe3neuyBaTu cTabiAbHI Bpozkai 3eAeHOi
MacH HaBiTb 3a HECHPHUATAUBUX IIOTOJHHUX
yMoB (3axaebaen, 2018; Lahkim et al., 2021).
BypKyH MOXKHa yCIIIITHO BUPOIIYBATH B IIOE-
HaHHI 3 Pi3HUMHU OJHOPIYHMUMH Ta OaraTopid-
HUMHU 3AaKOBHUMHU KyABTYPaMH, SK-OT CTOKO-
Aoc GesocTuit, KyKypyAsa, MpPOCO, CyAaHChKa
TpaBa, COpro, oBec ToIllo. BererarnBHa Maca
1iel 6iAKOBOI KyABTYPH AyKe BUCOKOKaAOPiHiHA
Ta MicTUTh 18-22% cuporo nporeiny, a Bpo-
»Kal 3eA€HOI MacH Ta CiHa MOKe JoCSAraTH Bil-
noBigHo 30 Ta 4 T/ra. KoxkeH KianorpaM Takoro
KopMy MicTuTh Big 33 g0 45 r mepeTpaBHOro

nporeiny (Demydas et al., 2020; Kara, 2021;
Kintl et al., 2022; Kamal et al., 2025). LignuMmu
€ nociBu OypKyHY 06iA0TO i IK MEIOHOCHOI KyAB-
Typu (Razanov et al., 2024).

KyapTypa Mae Tako HH3KY arpoTexXHid-
HUX IIepeBar: KopeHeBa CUCTeMa Ili€i pOCAMHHU
IIPOHUKAE T'AMOOKO B I'PYHT, CIPHSIOYH PO3-
YUHEHHIO Ta 3aCBOEHHIO BasKKOPO3YHHHHX
TIOKUBHUX PEYOBHH, & TAKOXK IIE€PEMIIIEHHIO
ix y BepxHi ropH30HTH. 3aBAIKH IIUM BAACTH-
BOCTSIM OYpKyH OiAuil € He3aMiHHUM JAS 3MiIl-
HEHHSI CXUAIB Pi3HOTO CTyIEHS KPyTHU3HH Ta
HaMbIABIII aganToBaHUM cepen 6000BUX TpaB
10 BHUPOIIYyBaHHA Ha KapOOHATHO-COAOHITIO-
BaTUX IpyHTax (Sowa-Borowiec et al., 2022;
Kazarina et al., 2023).

3a CIpHUATANBHX YMOB JIBOPIiYHOTO BUKOPH-
craHHA OypKyH 0ian#i 3aanmiae moHan 12 T/ra
CyX0i OpraHiyHoi peY0OBUHH, BKAIOYHO 31 3HAY-
HUMM 3allacaMi ITOKUBHUX eaeMeHTiB: 230 Kr
asory, 60 kr docdopy, 130 kr Kaairo, 112 Kr
KaAbIlilo Ta 45 Kr MarHilo, 10 poOUTH HOTO
YyZOBUM IIOIIEPEIHUKOM OAS OIABIIIOCTI CiAb-
CBKOTOCITOIaPCHKUX KYABTYp. [Jo Toro xk Oyp-
KyH OiAMH IIposiBASi€ BHpPazKeHy 3He3apazKy-
BaABHY [iI0 Ha IIKiIAVBI OpraHi3M# B IIOCiBax
f6araTeOX CiABCBKOTOCIIOHAPCHKHUX KYABTYP.
3o0kpeMa, BiH e(peKTHBHO 3HHUIIYE 30yTHUKIB
KOPEHEBOI THHAI 3AaKOBHUX KYABTYDP, & TaKO¥XK
IIPUTHIYYE PO3BUTOK CTE0AOBOi Ta 3€pHOBOI
HEMAaTO[ i APOTSIHUKIB. 3aBASKHU LM BAACTH-
BOCTSIM OYPKYyH 0iAHii € TIePCIIEKTUBHOIO KyAb-
TYpOIO OAsS GioAOTiYHOTO 3eMAepOOCTBAa, CIIPHU-
AI0YM BUPOIIYBAHHIO €KOAOTiYHO YHCTOI Ta
6esmeunoi mpoaykuii (demumacek i 3axaebaes,
2015; CBuctyHoBa Ta iH., 2024).

[Tonmpu 3HaYHUY TOTeHIiaA OypKyHYy 6iaoro
K KOPMOBOI Ta arpoTeXHiYHOI KyABTypH, Ha
CBOTO/IHI HAYKOBHX pPOOIT II0I0 #HOTrO BHUPO-
IIyBaHHS] y 3MIIIaHUX [0CiBax 31 3AaKOBUMH
KyABTYPaMH HasBHO BKpall Mano. Y 3B’I3Ky
3 BHIIE3a3HAYEHUM BayKAUBHM HayKOBHM
3aBAAHHAM, III0 Ma€ MOPAKTUYHY I[iHHICTb,
€ BHUBYEHHS 3aKOHOMiIpHOCTEH BIIAUBY OKpe-
MHX arpoTeXHiYHHUX YHWHHHUKIB Ha [OPOAYK-
THUBHICTh OYPKYHOBO-3AaKOBHUX II€HO3IB Ta iX
IIOKUBHY I[iHHICTB.

Marepiaa i meToan

Mera mOCAiIKE€HB — BCTAHOBHTHU OCOOAH-
BoCTi (popMyBaHHS BHIOBOIO Ta XIMiYHOTO
CKAQy TPaBOCTOIO OiHAPHHUX IOCIBIiB OypKyHY
6iA0T0 3 OTHOPIYHUMH 3AaKOBHUMH KYABTYyPaMU
3aA€KHO BiJ] TEXHOAOTIYHUX 3aXOMiB BHUPOIILY-
BaHHA B yMoBax Aicocremny IIpaBobepexkHOTo0.

Hocaimxenna npoBoauaun y 2015-2017 pp.
B yMoBax pocaigaoro noaqa BIT HYBII Ykpainu
«ArpoHoMiuHa gocaigHa craHuis» (Babwuy,
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1996). [loapOBHH mOOCAiZL 3aKAamasud 3a CXe-
Moro: dakTop A — TpaBocywmimi (1. Bypkyn
Oian#i (KoHTpPOAB). 2. BypkyH 0ianii + KyKy-
pyaza. 3. BypkyHn Oiauii + mpoco. 4. BypkyH
0iamii + cymaHCbKa TpaBa. S. BypkyH Oiamit
+ copro); pakTop B — HOpMH BHCIBY OypKyHY
6iaoro (1. 16 kr/ra (koHTpoAB). 2. 18 Kr/ra.
3. 20 kr/ra. 4. 22 kr/ra); dakrop C — yno-
Oopenns (1. Be3 BHeceHHS MOOPUB (KOHTPOAB).
2. NysP K5 3. NgoPgKeo; 4. NgoPoKgg).

Hopma BHCIBy 3AaKOBHX KYABTYpP CTaHO-
BHUAa 70% Big moBHOI: KyKypyasa — 20 kr/ra
(60 THmc. cxokUX HaCiHWH Ha 1 ra), mpoco —
20 kr/ra (2,25 MAH CXOXKHX HacCiHMH Ha 1 ra),
cymaHCBKa TpaBa — 15 kr/ra (1,5 MAH CXOXKHUX
HaciovH Ha 1 ra), copro — 15 kr/ra (0,375 maH
CcxXOKUX HaciHvH Ha 1 ra). PocdopHi ¥ KaailiHi
no0prBa BHOCHAH Y (pOpMax IIPOCTOTO CyIIep-
docdary (19,5%) Ta xaopucToro Kaaimo (56%)
Il OCHOBHUH OOpPOGITOK TIPyHTY, a30THE
nobpuBo — y ¢opmi amiaunoi ceaitpu (34,5%)
i mepearociBHy KyABTHBALIIIO.

[pyHT mocAimHOI MIATHKM — YOPHO3EM
TUIIOBUH MaAOTYMyCHHM i3 BMiCTOM pyXo-
moro doccopy (3a Mauurinum) 40-55 mr/kr
IPyHTY, oOMiHHOro Kaaito — 150-165 wmr/kr
IPYHTY Ta AETKOTiApPOAi30BaHOrO aszoTy (3a
Kopudiapgom) — 140-160 mr/kr rpyary, pH
COABOBOI BUTSIXKKHU — 6,7-7,0.

Hati6iAbII CyTTEBI BiIXHUACHHS 32 OCHOBHUMH
rapaMeTpaMu IOTOAH Bif 6araTopivHoi HopMHU
BimmideHi y 2015 Ta 2017 pokax, IpOTIroM
AKUX (POPMyBaHHS ypoxKai BigOyBasoca Ha
oHI HTiABUIIEHUX TEMIlepaTyp HOBITPA Ta
TPHUBAaAO] BiICyTHOCTI OIafiB.

OmiHKy BHZOBOIO CKA3Qy TPaBOCTOIO
B JIOCAIZKYBaHUX II0CIBax IIPOBOIUAH 38 METO-
nukoro Babuya O. (Babuy, 1996). Bmict cupux
npoTeiHy, KUPY Ta KAITKOBHHH BH3HA4YaAU
METOZIOM CIIEKTPOMETPii 3 BHKOPHCTAHHAM
indpadgepBororo anaaizaropa NIP Scanner
model 4250. Bmict BEP pospaxoByBasu gk
PI3HUINIO MiXK 3araAbHUM BMiICTOM OPraHigHOi
PEYOBHHHU Ta BMICTOM CHPHX IIPOTeiHy, KHUDY,
KAITKOBUHU H 30AH.

Pe3yAbTaTH Ta iX OOroBOpEeHHS

Jlo HAHATOAOBHIIIINX YHHHUKIB, 110 00YMOB-
AIOIOTH PiBE€Hb BPOXKAWHOCTI Ta KOPMOBY IIiH-
HICTb TPaBOCTOIO HAAEKUTH HOTO OOTAHIYHUMI
CKAQL — IapaMeTp, SKUM CyTTEBO 00yMOBAIO-
€TbCA AarpoTeXHiYHMMHU Ta IIOTOAHO-KAiMa-
TUYHUMH yMOBaMHU ¥ O0iOAOTiYHMMH OCOOAH-
BOCTSIMH KyAbTYyp. Ha nmHamiky OoTaHiYHOTO
CKAQy CYTTEBO BIIAUBAIOTH KiABKICTH JOCTYII-
HUX Makpo- i MiKpoeAeMeHTiB PEXKUM BHUKO-
pucraHHa H y,Z[O6peHHH piBEHB BOAOTOCTi
I'PYHTY, IIOTOAHI YMOBH BIIPOZOBXK BereTallii-

HOTO IIepioAy TOIIO. 30KpeMa, CHCTeMaTHUYHE
BUKOPHUCTAHHA (POCPOpPHO-KaAIHUX D00pHUB
cripusie 30iABIIIEHHIO YaCTKU 0000BUX KYABTYP
1 3MEHIIIEHHIO KiABKOCTi 3AaKiB i pi3HOTPAB’d.
BHeceHHS a30THHX i KOMIIAEKCHUX HOOPHB,
HaBITaKH{, CTHUMYAIOE PICT 3AaKOBHUX KYABTYD
i 3MeHIIye KiabKicTh 0060Bux ([TlaHaxup Ta iH.,
2017; 3axaebaes, 2018).

Y HamIux AOCAIMKEHHSX 3a CiBOH OypKyHY
6iroro B GiHapHUX MociBax 3i 3AaKOBUMH KOM-
IIOHEHTAMU HEe3aA€XHO Big BHAY OCTaHHIX
BimMigaam momiHyBaHHS 0000BOTO KOMIIO-
HeHTa (Taba. 1). Ha HeymoOpeHMX miATHKax
yacTKa OypKyHy O0iAOro 3aAeXHO Bif HOPMH
Woro BHCIBY y CKAa[i TpPaBOCYMIIlli CTaHO-
BHAa 66,1-76,2%, Tomi K YacTKa 3AAKOBOTO
kommoHeHTa — 23,8-33,9%. 3i 30iAbIIEHHIM
HOPMH BHCIiBy OypKyHy dacTkKa Horo B Tpa-
Boctoi 3pocrasna Bim 66,1-74,3% 3a HOpMHU
BHCiBY 16 kr/ra no 68,2-76,2 Kr/ra 3a HOpMHU
BHCiBY 22 Kr/ra.

Haitbiapmnii BimcoTok 6060BOro KOMIIO-
HEHTa 3a BiACYyTHOCTI ymoOpeHHd — Ha pPiBHI
74,0-76,2% — Oyao BimMmiueHO 3a ciBOM Oyp-
KyHy 0iaoro B OiHapHHX cyMimiax KyKypy-
3010 Ta copro. He3zaaekHO Biff HOpMH BUCIBY
6060Boi KyAbTypu ii BimcoTok OyB HalMeH-
IIUM 3a CyMiCHOi CiBOM i3 CyZaHCBKOIO Tpa-
BOIO — 66,1-68,2 kr/Ta.

[3 BHECeHHSM MiHEpPaABHUX MOOPHUB BiZICO-
TOK y4acTi 3AaK0BOTO Ta 6000BOr0 KOMITOHEH-
TiB TpaBoCcyMimed 3MiHIOBaBcsd. 3a BCiX HOPM
BUCiBy HaliMeHIIIa dacTka 00060BOTO KOMIIO-
HEeHTa — Ha piBHI 65,4-75,1% — oTpuManHa 3a
BHECEHHsI IIOBHOTO MiHEpPaABHOTO [100puBa
B HOpMi N P, K., 3a BUHATKOM 3MillIaHOTO
1ociBy OYypKyHy 3 KyKYpPyZ30I0 BHECEHHH
MiHEpaABHHUX [OOPHB IIPU3BOAMAO [0 3HHU-
JKE€HHs YaCTKH ydacTi 6060BOTO KOMITOHEHTAa
B TpaBocToi. 3a Takoi HOPMH MiHEPAABLHUX
no0puB,3a OIABIIICTIO BapiaHTIB cyMilieil Bia-
COTOK BMICTY 3AaKOBHUX KYABTYP [0CSTaB MakK-
cuMaAbHUX 3HadeHb. Cepen BapiaHTIB yao-
OpeHHS BigMideHa TEHAEHINT 10 (bOpMyBaHHSI
HaWMEHIIIOr0 BMICTy 3AaKOBOTO KOMIIOHEHTA
B CyMiIllax 3a BHECEHHS 30iAbIIeHO0l 103U hoc-
opHO-KaniftHux 1o6puB (Py,K,,) Ha doni N,.

3i 3pocTaHHIM HOPMH BHCIBY OYpKyHY
6iroro yactka 6000BOTO KOMIIOHEHTA y CTPYK-
Typi TPaABOCTOIO [IOCAIMXKYyBaHUX OiHAPHUX
cyMimieidl 3pocTasa Ta 3aA€KHO Bil HOPMH
MiHEpPaABHOTO yA00PEHHT KOAUBAAACH y Me3Kax
Bix 66,1-74,3% 3a HOpMHU BHCIBy 16 Kr/ra
no 66,6-76,6% 3a HOpMH BHCIBy 22 Kr/ra.
3arymieHHsd TpaBoCTOI0 O00OBHM KOMITOHEH-
TOM MaAO IIPUTHIYyIOYHY BIAMB Ha 3AaKOBi
KYABTYPH, III0 0COOAMBO BUPA3HO IIPOCTEKYBa-
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Tabawnig 1
BugoBuii cKAa CyMiCHHUX ITOCiBiB OypKyHY 6iA0T0 3 OZHOPIYHHUMH 3AaKOBUMU KYABTypamu, %
Tpasocyminr Yxobpenns Hopwma BHCiBy OypKyHY Giaoro, Kr/ra
16 18 | 20 22
3AAKHU - - - -
6060Bi bes nobpus 100 100 100 100
. 3AAKH N.P.K - - - -
BypKyH Giamit 606oBi 45745 100 100 100 100
(xkOHTpPOAB) 3AaKI/I. NP K _ _ _ _
60060Bi 607 607760 100 100 100 100
3AAKU - - - -
6000Bi NeoPooKso 100 100 100 100
3AaKH 6es 106puB 25,7 25,4 24,8 23,8
6060Bi 74,3 74,6 75,2 76,2
3AaKU NP K 26,4 25,3 25,3 24,4
BypkyH Gianii + 6060Bi 457 45745 73,6 74,7 74,7 75,6
KyKypyzas3a 3A8KH N_P. K 26,6 25,8 25,3 24,9
6060Bi 607 60760 73,4 74,2 74,7 75,1
3AaKU N P K 26,0 25,3 24,1 23,4
60060Bi 607 907790 74,0 74,7 75,9 76,6
3AAKH 6es 1o6puB 30,1 29,6 27,3 26,7
6060Bi 69,9 70,4 72,7 73,3
3AaKHU NP K 31,1 30,4 28,2 27,5
BypkyH 6ianit + 6060Bi 457 45745 68,9 69,6 71,8 72,5
Ipoco 3AAKH NP K 31,3 30,7 28,5 27,8
60060Bi 607 607760 68,7 69,3 71,5 72,2
3AAKH N P K 30,7 30,3 27,4 26,9
6060Bi 607 907790 69,3 70,7 72,6 73,1
B Giamit + | 3aaxu 33,9 33,4 32,3 31,8
cgzltongCBKa TpaBa |6oGosi bes nobpus 66,1 66,6 67,7 68,2
3AaKH NP K 34,4 33,9 33,0 32,6
6060Bi 457 45745 65,6 66,1 67,0 67,4
3AGKH N P K 34,6 34,2 33,8 33,4
6060Bi 607 60760 65,4 65,8 66,2 66,6
3AAKHU N_P. K 33,9 33,5 32,9 32,6
6060Bi 607 90290 66,1 66,5 67,1 67,4
B Giaui + | 3aaKH 26,0 25,1 24,3 23,9
chI))F?H 60608 bes nobpus 74,0 74,9 75,7 76,1
3AaKHU NP K 26,7 25,8 24,9 24,3
6060Bi 457 45745 73,3 74,2 75,1 75,7
3AaKHU NP K 26,9 26,1 25,1 24,9
6060Bi 60" 6060 73,1 73,9 74,9 75,1
3A8KH NP K 26,2 25,5 24,8 24,2
6060Bi 607 907290 73,8 74,5 75,2 75,8
HIP . 3araapne — 3,3; HIP , TpaBocymimi - 1,5;
HIP ,.ymobpenns - 1,1; HIP . HopMma BuciBy — 1,1

Aocd Ha BapiaHTi OiHapHUX MOCIBIB i3 IpocoM
Ha HeynoOpeHux miagHkax. Cepen 3AaKOBHUX
KyABTYyp HaUBUIIy KOHKYpPEHTOCIPOMOXKHICTb
Ta CTIMKICTb [0 3aryIleHHd BiIMi4€HO B CyJaH-
CBKOIi TpaBU ¥ KyKypyA3H.

3MiHa OOTAQHIYHOIO CKAQIy TPaBOCTOIO
CYTTEBO BIIAMBaaa Ha Horo xiMiyHUP ckaaf
(raba. 2). OCKiABKM 3a pe3yAbTaTaMH [I0CAi-
JKEeHb YpOoKaWHICThL 3MilllaHUX IIOCIiBiB 3i
30iABIIIEHHAM HOPMH BHCIBy OYpKyHY 0iaoro
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3HUXKyBaaacd, TO XIMIiYHUH CKAaJ BeEreTaTHUB-
HOI MacCH IpeACTaBACHO 3a HOPM BHCIBY 0060-
BOTO KOMIIOHeHTa 16 Ta 22 kr/ra. HaiiBunry
mpooyKTuBHicT, (51,5 T/ra) BereraTUBHOI
Macu 3abe3redyBasu 3MilllaHi ITOCiBU OYypPKyHY
0iroro i3 CymaHCBHKOIO TPaBOIO 32 BHECEHHS
IIOBHOTO MiHEPAABHOTO [00pMBa y HOpMI
NeoPooKop (PHC. 1).

BusnadeHo, 10 BMICT CHpOro IpoTeiHy
B CyXill pe4OBHHI BET€TATUBHOI MACH O{HOBH/I0-
BHUX ITOCIBiB 6000B01 KyABTYPH Ha HEYIOOPEHUX
MiASHKAaX KoAuBaBcda B Mexax 20,55-20,90%.
Ha anasoriyHmx BapiaHTax OiHapHUX IIOCi-
BiB 3i 3AaKOBUMH KyABTYpPaMH BMICT a30TO-
BMICHHUX CIIOAYK cTaHOBHB 17,85-19,30%. Ha
¢oHi TOBHOTO MiHEpaABLHOTO YIOOPEHHS BMICT

N

30 i &

40 ] =

30

20

10

0
* 2 3 4411 2 3 41 2 3 4|1 2 3 4|1 2 3 4
BypkyH Oinwii Bypkyn BypkyH 6inuii+ | BypkyH Oinmii+ BypkyH
(KOHTpOITB) OlTHii+KyKypya3a poco CyllaHChKa TpaBa Oinuii+copro

Puc. 1. YpoxatinicTs Han3zeMHoi Macu OypKyHy 6ia0ro Ta HOro CyMiCHHUX ITOCIBIiB 31 3AaKOBHMH
KyABTYPaMH 3a HOpMHU BHUCIiBy 6000Boro KoMmroHeHTa 16 Kr/ra, T/ra

Ipumimra: 1. be3 enecerHs 0obpus (konmpoav); 2. NP, K,o; 3. Ny, P Ko 4. NgoPooKop

Tabanng 2
XimMiyHUY cKAa[ BereTaTUBHOI MacH, % (y cyxili pedyoBHHI)
TpaBocymimri Yao6penHs CH,II‘::.:, r:/?o- “(::;?;o CHE;HIZ:IQKO' BEP, %
1 2 4 S 6
Hopwma BuciBy, 16 xr/ra

6e3 nobpHB 20,90 4,41 20,40 46,08

BypKyH 6iauit N,.P,.K,- 21,70 4,52 19,91 45,34
(KOHTPOAB) N P Ke, 21,95 4,58 19,65 45,20
NooPooKoo 22,20 4,64 19,31 45,16

6e3 106pUB 19,12 3,71 24,12 44,54

BypkyH bianit + N,.P,.K,. 19,80 3,76 23,51 44,29
KyKypy/asa NP K, 20,30 3,81 23,34 43,84
NeoPooKao 20,50 3,95 22,95 43,87

6e3 10GPUEB 19,30 3,41 25,03 44,03

N N,.P,.K 19,80 3,48 24,81 43,56

Bypiyn Gianit + mpoco o e ™ 19,90 3,53 24,53 43,65
NeoPooKas 19,70 3,59 23,95 44,33

6e3 mobpus 19,20 3,30 24,30 43,97

BypkyH 6iauit + N,.P,.K,- 19,90 3,41 23,82 43,46
CyZIaHChKa TpaBa N P Ke, 20,30 3,49 23,47 43,29
NooPooKoo 20,60 3,56 23,21 43,11

6e3 mobpus 18,10 3,22 24,80 45,55

R N,.P,.K 18,60 3,31 24,21 45,44

Bypiyn Gianit + copro [ = 19,10 3,34 24,02 45,03
NooPooKoo 19,30 3,42 23,88 44,83
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[TpomoBxkeHHs TabAUII 2

1 [2 |3 |4 |5 |6
Hopwma BuciBy, 22 kr/ra

6e3 nobpusB 20,55 4,47 20,81 47,26
BypKyH Giamii N,.P,.K, 21,41 4,58 20,32 46,41
(KOHTpPOAD) N P..Keo 21,73 4,61 20,03 46,10
NoPooKog 21,98 4,73 19,74 45,57
6e3 nobpusB 18,88 3,79 24,44 46,08
BypkyH 6iauii + N,.P,:K,s 19,53 3,86 23,91 45,67
KyKypyAsa N PsoKeo 20,04 3,89 23,65 45,11
NooPooKoq 20,26 4,01 23,27 45,02
6e3 mobpusB 19,05 3,45 25,42 45,33
. N,.P,.K,. 19,58 3,58 25,11 44,85
Bypxyn bianit + mpoco  Fe“p S 19,90 3,60 24,95 44,59
NoPooKog 19,70 3,63 24,42 45,04
6e3 nobpusB 19,26 3,40 24,45 44 .87
BypKyH Giamit + N,.P,.K,. 19,65 3,47 24,03 44,33
CynaHCBKa TpaBa N, P..Ke, 20,01 3,56 23,64 43,96
NooPooKog 20,54 3,61 23,41 43,33
6e3 nobopusB 17,85 3,34 25,18 46,60
- N,.P,.K 18,34 3,39 24,62 46,09
Bypiyn Giauit + copro "o ™ 18,72 3,44 24,32 45,68
NeoPooKoo 18,87 3,49 24,13 45,38

CHpPOTO MPOTEiHy y BereTaTUBHIH Maci 06iAb-
IOCTi BapiaHTIB 3MIllIaHUX TIOCIBIB 3POCTaB:
3a BHeceHHd N,.P,.K,. — mo 18,34-20,60%, 3a
BHeceHHd N P K., — mo 18,72-20,30, 3a BHe-
ceHHda Ny Py Ky, — mo 18,87-20,6%. Bunarok
CTaHOBHAHM IIOCiBH OypKyHy 0in0oro 3 mpocoM,
y 3€A€HiH Maci SKHUX 3a BHECEHHS MaKCHUMaAb-
HOI HOPMH HOOPHUB BMICT a30TOBMICHHX CIIO-
AYK 3HUKyBaBCs. 3aracoM HaUBUIIUH ITPHUPICT
6iakoBoCTi KopMy 3a BHeceHHd Ny P, K, cBiz-
YUTH [IPO MO3UTHUBHUH BIAWB a30THUX J0OpUB
Ha 3AaKO0Bi KyABTYPHU B CyMilllax, a TakKox ¢oc-
popHO-KaAIHHOTO KUBAEHHSA — HA OIiABII ITOB-
HUM PO3BUTOK 00060BOI KyABTYPH.

[Ilomo HOpMu BHCIBy OypKyHy 0is0oro, TO
BUIIMH BMICT CHPOTO IPOTeiHy B POCAWHHIU
fioMaci 9K OOHOBHOOBUX IIociBax 0060BOi
KYABTYPH, TaK i B OiHApHHX CyMimax 3i 3aa-
KOBHMHU KYABTypamMu (opMyBaBcs 3a MeEH-
1roi HopMu BHUCIBY 16 kr/ra. 3i 30iAbIIIEHHIM
HOPMH BHCIiBy OypKyHy 06iroro BMICT a30To-
BMICHUX PEYOBHUH Yy BereTaTHUBHIH Maci 3HHU-
XKyBaBCcd. 3a BCiX BapiaHTIB ymoOpeHHS Ta
HOPM BHCIBy HaWMEHIIHUH BMICT CHPOTO IIPO-
TelHy popMyBaaH 3MilllaHi TpaBoCToi OYPKyHY
i3 copro — 18,34-19,30%. MaxkcumasbHUN
BMICT a30TOBMICHHUX pPEYOBHH — Ha pPiBHI
20,60% - omep:kaHO B TpPaBOCTOI OYpPKyHY
6iaoro i3 CymaHCBKOIO TPaBOIO 3a BHECEHHH

NeoPooKoo 1 HatiMeHIII0i HOpMU BHUCIBY OYpKYHY.

BwMmict cumporo xupy, HaBIaku, 3i 3poc-
TaHHAM 3aryIleHOCTi IIOCIBy 3pOoCTaB [0
4,42-4,67% B cCyxii peYOBHHI HaA3€MHOI
MacH OOTHOBUIOBHX IIOCIBIiB OypKyHY 0ia0oTO
Ta 3,25-3,97% y 6Giomaci GiHapHHX IOCIBIB.
3a HOpMH BHCIBy 16 Kr/ra BMICT XXHUpPYy CTa-
HOBUB BimnosigHo 4,41-4,64 ta 3,22-3,95%.
30iAbIIIEHHST HOPMU BHECEHHHd MiHEpaAbHHUX
[IOOPUB MO3UTHBHO BIAMBAAO Ha BMICT KUY
B POCAMHHIN 6iomaci. HafiBUIIIUE BMICT XKUPY
B Cyxilf Maci BiiMi4eHO B TpaBOCTOi OiHAPHOTO
TI0CiBY OYpPKYHY 3 KYKypPY/A30IO.

[MMomo BMICTy KAITKOBUHHU  BiAMidaAu
MOMIOHY 3aAE€KHICTb — 31 3pOCTaHHAM 3aryIe-
HOCTI ITOCIBiB Yepe3 30iAbIIIEHHS HOPMHU BUCIBY
OypKyHy 0iAOTO BMICT KAITKOBHUHH B CyXiH
Ha/a3eMHi#l Oiomaci 3pocTaB Ta CTAaHOBUB
19,74-20,81% B ogHOBHUOOBHUX mociBax 06060-
Boi KyabTypu Ta 23,27-25,11 — y 3MiniaHux.
3a ciBbu 3 HOpMOIO 16 Kr/ra BMICT CHPOI KAIT-
KOBHHHU CTAHOBUB BiAnoBigHo 19,31-20,40 Ta
23,21-24,81%. Ha#iBuuii ii BMicT BigMigasu
B OiHapHMX IociBax i3 mpocoMm i copro. 3i
30iABIIIEHHSIM HOPMHU MiHEPAABHOTO YAOOPEHHS
BMICT CUPOI KAITKOBUHU 3HUKyBaBCH.

Bumict 6€3a30THCTHX PEYOBHH HAWBUIIIM
OyB y 3arylleHuX IociBax OiHapHHX CymiIei —
y Mexax 43,33-46,09 %, Toxi gk 3a ciBOu Oyp-
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KyHy 6iaoro 3 HopMoro BHUCIBY 16 Kr/ra BmicT BEP
craHoBuB 43,11-45,55%. 3pocraHHa HOPMHU
MiHEpPAABHOTO YOOOPEHHS IIPHU3BOANAO 10 3MEH-
LIEHH] 3Ha4Y9€HHS BOI0 ITOKa3HuKa. HarBumi
BMiCT 0€3a30THCTHX €KCTPAKTUBHUX PEYOBHH —
Ha piBHi 44,83-45,55% — 3acikcoBaHo B GiHap-
HUX IT0ciBax 60060B0i KyABTYPH i3 COpPro.

BHCHOBKH

BcraHoBA€HO, IO 3aryIieHHS TPaBOCTOIO
0000BUM KOMIIOHEHTOM MPU3BOAHUAO OO IIPH-

BiIMIiYeHO B CyZAHCBKOI TpaBU Ta KYKypy-
I3u. 3a TeXHOAOTIYHOI MojeAi, 1o 3abe3nedy-
Baaa MaKCHMaAbHY BpoxKaiiHictb (51,5 T/ra)
i nepenbagasa ciBOy OypKyHY 6iA0T0 3 HOPMOIO
16 kr/ra B OiHapHOMY IIOCIiBi i3 CyZaHCHKOIO
TpaBoro Ha oui BHeceHHT N, P, K,, Oyao
ofepKaHO i HaWUBUIIMI BMICT CHPOTrO IIpPOTe-
iny B cyxi#i pedoBuHi 6iomacu — 20,6 %. Ilpu
IBOMY BMICT CHPOTO JKHUPY, CUPOI KAITKOBUHHU
Ta BEP cranoBuB BigmoBigHo 3,56, 23,21 Ta

THiYE€HHS 3AaKOBUX KYABTYP, 0COOANBO B OiHApP-
HUX II0CiBax i3 mpocoM. Ha#iBullly KOHKypeH-
TOCITPOMOZKHICTH Ta CTIMKICTBH [0 3aryIIeHHS

43,11%. HaiimeHII0I0 KOPMOBOIO IIiHHICTIO
B [IOCAiAi Big3HayaAuCh 1ociBu 6000BO-3AaK0-
BOTO (PiTOIIEHO3Y 3 IIPOCOM.
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