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Formulation of the problem. In solving the
problem of food security of the population of Ukraine
considerable role belongs to the feed. Increasing its
efficiency is one of the main problems the solution of
which will contribute to the successful acceleration of
the development of the livestock industry. Crucial
owned by Stern as their share in livestock production
reaches 55-60%.

The development of agriculture of the South
Steppe of Ukraine for 1991-2015 vyears. Was
accompanied by a number of negative processes:
significant changes in the ratio between the crop and
livestock sectors in favor of and as a result, the
development of livestock because of what happened,
first of all, reducing the number of large cattle,
reducing its performance [6].

Important to increase livestock production the
organization adaptive feed production, which would
imply the construction of the high-performance
mixtures full use bioclimatic resources of the region,
the development of energy efficient technologies, the
use of new varieties and hybrids resistant to biotic and
unbiotic factors. Significant energy cost of feed
production and low productivity of land used requires
development of effective technologies and
improvement of forage production that ensure
receiving high quality feed with minimal resource
costs.

State study of the problem. Forage in the
steppe zone, in a natural providing moisture (no irriga-
tion), compounded by dependence on weather and
climatic conditions. Productivity fodder fields in medi-
um dry (75%) and dry (95%) for the software, the
precipitation is very low and can not provide cattle
feed in furthering the year that periodically leads to a
decline in its stock. The most reliable way to over-
come the impact of negative factors is providing mois-
ture irrigation. Already enough to have 35% of forage
on irrigated lands to ensure the production of fodder in
the right quantity, and forage to make stable [1, 4].

When forage crops grown in the south of
Ukraine should pay attention to the cultures that use
fall-winter stocks of productive moisture.

The development of animal husbandry and in-
creasing productivity is constrained not so much lack
of fodder as unbalanced them digestible protein and
sugar, which leads to considerable cost of feed per

unit of livestock production [1, 2].

Solve the problem by expanding many compo-
nent crops should mixtures legumes and cereals that
you get not only high and stable yields of high-quality
green fodder, but also create favorable conditions for
the next crop rotation [3, 5].

Of the many factors of efficiency
agrophytocenoses that influence the size and quality
of the crop of green mass, selection of components,
stand density and timing of collection mixtures
consisting of biologically diverse cultures, they require
constant study and improvement.

The purpose and methodology of research.
Aimed to identify the dependence of the formation of
forage productivity one-component crop based triticale
with annual winter cabbage and bean components.

Experiment incorporated by split plots according
to the method of field experiments to study agricultural
practices of growing crops. Repeated - three times.
During 2013-2015 years in the field experiment stud-
ied the performance of winter triticale compatible (sort
Bohodarskiy) with winter rape (sort Dembo) and win-
ter peas (sort Orlan). Scheme experiment included
two factors: A - standard fertilizers (NsoPso, NgoPeo,
N120Pe0); C - value in seeding agrophytocenoses un-
der the scheme are given in table 1. The total sown
area of accounting area - 20 m°.

Soil Research Field - dark brown slightly alkaline
of humus content in the topsoil 2,2% of mobile phos-
phorus 2.7 mg/100 exchangeable potassium and 38
mg/100 g of dry soil. Preceded - soy. After cleaning
predecessor conducted shelling and processing no
coup to a depth of 16-18 cm. Preparation before seed-
ing included cultivation to a depth of 6-8 cm with the
previous fertilizer dose N3oPeo.

Results. In winter triticale sowing of cabbage
component similarity different from where crops used
mixtures bean component. So, mixtures triticale and
rape of the number of plants per 1 m® was - 552-748
pcs., while versions with use winter vetch 311-621
units., or 17-44% less.

On average for the 2013-2014 years biennium
accumulation of sugars in the dry matter of tillering
nodes of plants in the month of December amounted
to: in triticale - 37.8, rape — 24,6 and vetch - 23.4%.
Vegetation winter agrophytocenoses was noted from
the third decade of February (2015 year) to the se-
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cond decade of March (2014 year) of productive mois-
ture content in 0-100 cm soil layer up to 176 mm.
Phase tube in the publication advancing through triti-
cale 40-42 days after vegetation. Earing occurred in
the second decade of May (after 83-85 days). Bud-
ding and flowering rape recorded in at 55-58 and 59-
61 day and 75-77 at vetch and 84-86 days after vege-
tation.

Harvesting the mixed green fodder conducted in
the early phase of earing the grain component in the
second week of May. Thus, the growing season lasted
winter agrophytocenoses within 140-145 days.

Plant height of winter crops at the harvest time
maturity on average two years ranged from 65 to 125
cm. More it was in mixtures triticale with vetch uses a

variant of the fertilizer dose NgoPso and amounted to
respectively 95 and 88 cm by the ratio of 50/50% and
96 and 95 cm by 75/50%. In crops of triticale with rape
at a ratio of 50/50% while NgoPgo plant height triticale
and rape was respectively 92 and 89 cm, while thick-
ening to 75/50% - 93 and 83 cm. This indicates that
due to joint cultivation of triticale with vetch winter
created more favorable conditions for growth and
development compared to rape.

The highest yield of green mass 45,1-55,8 t/ha
on average for two years, provided a mixture of tritica-
le with vetch on the background NgoPso, the highest
figure was for seeding ratio - 50/75% single-species
planting of triticale (Table. 1).

Table 1 — Yields of winter triticale agrocenosis depending on mineral nutrition (the average for 2014-

2015 years.)

Value seeding agrocenosis . The level of fertilization (A)
B) Yield of green mass t/ha Collection of dry matter t/ha
NsoPeo NooPeo N120Ps0 NeoPso NooPeo N120Ps0
1. Triticale winter, 100%
(4 million/ha) 6,9 8,8 7,1 0,59 0,78 0,79
2. Rape winter, 100%
(2.5 million/ha) 4,2 6,1 7,3 0,55 0,77 0,92
3. Vetch winter., 100%
(1,8 million/ha) 2,0 3,0 3,1 0,48 0,56 0,55
4. Triticale 50% + Rape 50% 6,9 8,6 7,5 0,75 0,81 0,85
5. Triticale 50% + Rape 75% 10,9 11,9 10,7 0,76 0,95 1,04
6. Triticale 75% + Rape 50% 7,8 9,4 7,5 0,64 0,93 0,80
7. Triticale 50% + Vetch 50% 6,7 7,7 6,2 0,82 1,00 0,86
8. Triticale 50% + Vetch 75% 10,7 11,1 9,4 1,11 1,12 1,05
9. Triticale 75% + Vetch 50% 7,3 8,7 6,7 0,83 1,11 0,90
LEDgs, A 0,63 0,17
B 0,84 0,18

Collection of dry matter on average for two
years, at a ratio of 50/75% was 14,6 t/ha, which is on
15% moor then mixtures with rape and on 24% for
single-species planting of triticale. An increase in dry
matter using NgoPsy made compared with the
background of NgoPso in mixtures triticale with vetch
was 0,7-1,6 t, and triticale with rape 0,6-2,3 t. Note
that increasing the dose of fertilizer to Ni20Peo
worsened performance fodder supply. This indicates
that when the mixed cultivation of winter forage crops

after soybeans, for their high performance enough to
make NooPso.

It is established that the creation of winter fodder
agrocenosis involving triticale, rape and vetch
provides not only obtain high yields of forage mass,
and complete feeds, including the release of feed
units and digestible protein per 1 hectare.

Out of feed units in single-species planting of triticale
crops reached 6,9-7,1 t/ha, mixtures triticale with rape - 6,9-
11,9, with vetch - 6,7-11,1 t/ha (table. 2).

Table 2 — Forage productivity of agrocenosis winter triticale depending on mineral nutrition (the average

for the 2014-2015 years.)

The level of fertilization (A)
Value seeding agrocenosis Output, t/h
(B) feed units digestible protein exchange energy megajoule /h
NsoPso|NooPeo|N120Peo| NeoPeo | NeoPso [N120Pso| NeoPeo | NooPso N120Pe0

1. Triticale winter, 100% 69 | 88 7,1 0,59 | 0,78 | 0,79 80 108 83

2. Rape winter, 100% 4,2 6,1 7,3 0,55 | 0,77 | 0,92 54 71 85

3. Vetch winter., 100% 20 | 30 3,1 0,48 | 0,56 | 0,55 38 41 43
4. Triticale 50% + Rape 50% 69 | 8,6 75 1075|081 | 0,85 80 107 90
5. Triticale 50% + Rape 75% 109|119 | 10,7 | 0,76 | 0,95 | 1,04 95 130 125
6. Triticale 75% + Rape 50% 7,8 9,4 7,5 0,64 | 0,93 | 0,80 88 115 90
7. Triticale 50% + Vetch 50% 6,7 7,7 6,2 0,82 | 1,00 | 0,86 85 98 79
8. Triticale 50% + Vetch 75% 10,7 | 11,1 9,4 1,11 | 1,12 | 1,05 121 146 122
9. Triticale 75% + Vetch 50% 7,3 8,7 6,7 0,83 | 1,11 | 0,90 105 112 88

The highest yield of feed units 10,7-11,9
provided mixture triticale with rape against the
background of NgPsy components at a ratio of
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50/75% to one-component crops, which is 12.2%
more than mixture triticale with vetch and 26-37% for
one-component triticale crops. Best digestible protein
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yield from 1 ha triticale mixture provided with vetch
and with a ration of 50/75% and NgoPso. Under these
conditions the most out of the exchange energy yield
in triticale mixtures with vetch 121-146 GJ, which is
11-22% higher than the mixtures with rape and 26-
34% for one-component triticale crops. It should be
noted that the more productive component ratio of
50/75%, better availability of feed unit 124-129 ¢
digestible protein observed in triticale with vetch on
the background NgoPeo.

Conclusions. So, on average for the years
2014-2015, the collection of absolutely dry matter in
winter triticale agrocenoses exceeded its one-
component crops on 11-38%. The highest yield of
feed units 11,1-11,9 t/ha obtained by mixtures ratio of
50/75% with normal fertilizer NgoPso. The highest yield
of digestible protein provided mixtures triticale with
vetch - 1,12 t/ha.
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ONMTUMI3ALIA 3POLLUYBANbHOI HOPMU TOMATA HA OCHOBI MOAENI
«YPOXAUHICTb — BOJIOTO3ABE3MNEYEHICTb» 3A PIBHUX CIMOCOBIB NOJINBY
B NIBAEHHOMY PETIOHI YKPAIHU

BACIKOTA B.B. — kaHoMAaaT c.-I. HayK
IHCTUTYT BOogHMUX npo6rnem i meniopauii HAAH

MocTtaHoBKa nNpobnemn. BUpobHMLTBO CinbCb-
KOrocrnogapcbkoi NPOAYKUii B ymMOBax €KOHOMIYHOI
HecTabiNbHOCTI, 3a MOCTIMHO 3pOCTarY0i BapPTOCTI
3aco6iB BMPOOHMLTBA, MaTepianbHUX i TEXHOMOTYHMX
pecypciB, 3yMOBMOE HEOOXiAHICTb onTumisauii napa-
METPIB TEXHOMOrYHMX onepaLin Ha niactasi maTtema-
TUYHOrO MOZJEMOBaAHHS W MPOrHO3yBaHHS MpPOLECIB,
OCHOBHa MeTa $KOi - OTPUMaHHA EKOHOMIYHO-
0o6rpyHTOBaHOro piBHA nNPoAyKTMBHOCTI. Ocobnusoi
roctpotn us npobnema HabysBae y 3pollyBaHOMY
OBOYIBHMUTBI, Ae 6e3 nogonaHHa npupoaHoro aedi-
LUMUTY BOFOTW Y I'PYHTi, NMpuTaMaHHoro Ans 3oHu [lie-
nenHoro Cteny, B3arasni He MOXIMBO AOCSAITU E€KOHO-
MIYHO-OOUINBHOrO  PiBHA MNPOAYKTMBHOCTI. [Monve B
30Hi HEJOCTATHLOIO MPUPOLHOrO 3BOJIOXKEHHSI BUCTY-
NMae OCHOBHMM €NIEMEHTOM PEeryrnioBaHHA BOLHOMO
pexumy r'pyHTy, 3abesneuyoum pocnuHam gocTyn Ao
ereMeHTIB XMBIEHHS Ta peryrioBaHHA MiKpoknimaTy
B MeXax LinsHKu1 3poLueHHs. B npoueci nonmeiB iHTe-
rPOBaHMM MOKA3HMKOM BUTPAT BOAW BUCTYMNae 3pOLLy-
BarlbHa HOpMa, sika € He TiNbKM OOHWM 3 TOJTIOBHUX
€leMEHTIB CyMapHOro BOAOCMOXUBAHHA POCHAVH, a i
CKIaJOBOK TEXHOJONMYHOro npouecy, CyTTEBO BMNu-
BaluM Ha WMoro BapTiCTb. BpaxoBywoun TeHOeHUio
MOCTIMHOTO POCTY BapTOCTi pecypciB HeobxigHa Gara-
TOKpUTepianbHa oOLuiHKa TEXHOJIOrYHOro npouecy 3
METOK ONTUMI3aLil TUX eNeMeHTIB, Big AKX Hanbinb-
e 3anexuTb piBeHb NPOAYKTUBHOCTI Yy 3pOLlyBaHOMY
OBOYIBHULTBI.

CTaH BMBYEHHs nuTaHHA. OnTumisauis TexHOo-
MOriYHMX NPOLECIB Yy 3pOLLyBaHOMY 3emnepobCTBi Ha
0asi mMaTtemMaTU4yHOro MOAEMBAHHSA MPOAYKTUBHOCTI

CiNbCbKOroCNoAapChknx KynbTyp Ta igeHTudikauis
BMMUBY Ha HUX BIOTUYHMX i @BiOTUYHMX YMHHWKIB Aae
3MOry KoperyBaTtu BUTpaTy pecypciB, O B CBO Yep-
ry 3MeHLUye HeraTMBHWIA BNMB Ha OOBKINMSA i, B Mia-
CyMKy, 3abesneyye MakCMManbHWUA  EKOHOMIYHUNA
edekt [3, 4, 7]. Mowyk Ta igeHTudIKaLia HanbinbL
€KOHOMIYHO-0LINbHOro BapiaHTa € OCHOBHOW 3aja-
Yyelo onTuMmisadii. B 3aranbHoMy BUrNS4i NocTaHoOBKa
eKcTpeManbHOi 3afadi CKnajaeTbCA 3 BU3HAYEHHS
ekcTpemymy yHKUil f (X1, Xo,...Xn) 3@ yMOBW, IO Qi
(X1, X2,...Xn) < by (i=1,m), ge fi gi - 3apgaHi yHKLUT, a
bi- peski gincHi uncna [1,5,6]. MogentoBaHHS ypoxai-
HOCTi psifly CinbCbKOrocrnogapChbkux KynbTyp i MPOrHo-
3yBaHHs iX BOJOCMOXMBAHHSA 3amnporoHOBaHO Ha
OCHOBI cnnaviH-pyHKUiN, K iQeHTUdIKyoTb Moaenb
«ypOXaNHiCTb-BONoro3abesneyeHicTb», Aalyum MOX-
NMBICTb ONTUMI3yBaTW BENWYMNHY 3POLLYBanbHOI HOP-
MW Ha NigcTaBi EKOHOMIYHUX KPUTEPIiB [2].

B ymoBax 3polueHHs 3ararnbHi BUTpaTh BOAU Ha
nonvBu [OPIBHIOTL 3POLLYBaHIN HOPMi, BenuyuHa
AKOT 3anexuTb Bifg OionorivHnx ocobnmBocTen Kynb-
Typu, NapameTpiB pPeXxunMy 3pOLLEHHS, Cnocoby nonu-
BY Ta iOeHTUMIKYETLCA 3@ rPaHUYHUMK YMOBaMun Ansi
3aJaHoro piBHA BOMOrocTi rpyHTY. MNuTaHHA onTuMi-
3auii BOOOKOPUCTYBAHHS BM3HAYAETbCHA BiAHOLLEH-
HAM: «ypOXaWHICTb — 3pollyBaribHa HOPMa», sKe
NPUPOAHO PI3HUTBCA 3a cnocobamu monuey, i € Moc-
TIVHO akTyarnbHUM 3a 3pOCTaHHSA TapudiB Ha enekT-
pOeHeprito Ta BOAY Ta iHLWi TEXHOMOrIYHI pecypcu.

3aBpaHHA | MeTOoAM AocnigXeHb. Y poboTi BU-
pilwyBanocs 3aBgaHHA GaraTokpuTepianbHOi onTUMI-
3aLii 3poLLyBanbHOI HOPMK TOMaTta Ha OcHoBi GaraTo-
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