The results of microbiological analysis of the soil selected for different grain
crops indicate that the root exudates of plants create favorable conditions for the
vital activity of microorganisms. Comparison of the state of populations from
agricultural areas with the microbiota of the biocenosis indicates the importance of
including perennial grain crops in the crop rotation, which will increase the number
of microorganisms in the rhizosphere and improve the conditions for the passage of
soil-forming processes.
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llposedeno awnanimuunuil 021310 YKPAIHCbKO20 MA CBIM0B020 NEPedo8o2o
00C8I0y W000 BUPOWYBAHHS BUKU NOCIBHOI 6 OiHapHux nocieax. IIpoananizoeano
HAyKo8I nyoOniKayii 6IMYU3HAHUX | 3AKOPOOHHUX YYEHUX 3 NUMAHb 3HAYEeHHS OIHAPHUX
nocigie y KOpPMOBUpOOHUYmMEi, niobopy Kyibmyp Ol CYMICHO20 GUPOUYBAHHSL.
lIposedeno y3zacanvHenus i cucmemamusayis 6ueueHo2o mamepiany. Bemanoeneno,
WO BUKA NOCIBHA NEPeBadCHO KYIbMUBYEMbCA 6 CYMIWKAX 3 ApUMU XTLOHUMU
3naxamu. Lo kyriomypy modicHa supowysamu 5K 3a 8eCHAHOL, Max i JimHboi ciebu 8
NICAAYKICHUX [ NICAANCHUBHUX NOCIBAX 3 BIBCOM, SAUMEHEM, CYOAHCLKOW MpPAsolo U
[HUWUMU APUMU KYIbMYPAMU, 34 NOCYUIUBUX YMOE 3 KOHMUHEHMANbHUM KIIMAMOM —
Ha ciHo ma Hacinua. [Ipome, 8podwcail HACIHHA 8 MAKUX pe2ioHax 0ydHce HU3bKUU I
3HAYHO BAPIIOE 3ANEIHCHO L0 KIIbKOCMI MA PO3N00LNY 8eCHAHUX 0owis. 3abe3neuenHs
MBAPUHHUYMBA BUCOKOSKICHUMU KOPMAMU 3d PAXYHOK 000080-31aK08UX CyMiluell
OOHOPIUHUX KYIbMYP 0AE MOACIUBICIb POSUUPUMU ACOPMUMEHM KOPMIB Y PAYIOHAX
JHCYUHUX MBAPUH Y CIIULIOBULL NEPIoO.

Knwuoei cnosa: suxa nocigna, OiHapHi NocCigu, ypodicatiHicms, 3ejleHa Macd,
NOJACUBHICMb, MPUMUKALe, KOPMOBL 0OUHUYL, CYMICHI HOCIBU.

Introduction. A strong fodder base is the most important element for a
successful increase in livestock production. In this case, a significant role is played by
cereal-and-legume crops, as they are the main source of amino acid-balanced, the
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cheapest, environmentally friendly protein. Deficiency of latter is the main reason for
overuse of fodder, low productivity in livestock production. Grains of legume crops
contain 200-300 g of digestible protein per fodder unit, while green mass contains
150-200 g. The needs of livestock production in fodders are met by 70-75 % due to
cereal-and-legume crops [1].

However, the expected efficiency does not achieve under the use of green mass
only from single-crop sowings of legumes, but on the contrary, animal productivity is
reduced and fodders are used irrationally. At the same time, feeding fodder from
cereal-and-legume mixtures is changed into a positive factor of the impact on the
animal's organism, because not only the overall nutritional value of the diet improves,
but also its qualitative indicators increases [2].

Analysis of recent researches and publications. Common vetch or common
tare (Vicia sativa L.) among the biodiversity of annual legumes deserves attention.
This is a valuable highly nutritious fodder crop used for green fodder, hay, grain,
silage. Common vetch or common tare is an annual plant of 30-90 cm in height. It
forms tenacious stems covered with paripinnate leaves ending in branched tendrils.
There are 6-8 pairs of leaves. The flowers are placed in pairs in the axils of the
leaves, 1 cm long or more. The cups have five teeth. Corolla is apopetalous, has a
purple flag, pink wings and a slipcover is of the same colour (sometimes whitish).

The crop is undemanding to soil fertility and is characterized by a short growing
season, which allows it to be grown in occupied pairs. There are 2.4 kg of digestible
protein in 100 kg of green mass of common vetch, which corresponds to 16.3 fodder
units, 2.2 kg and 46.5 fodder units, respectively, in 100 kg of hay. Grain of the crop
contains 26 %, and straw and chaff — up to 10 % of protein.

Common vetch is suitable for growing in joint sowings with cereals for green
fodder or for harvesting of other types of fodder due to the successful combination of
morphogenetic features and biological peculiarities of growth and development [3].

It was found [4] that common vetch is mainly cultivated in mixtures with spring
cereals. This crop can be grown for both spring and summer sowing in topping and
post-harvest sowings with oats, barley, Sudan grass and other spring crops; for hay
and seeds — in arid conditions with a continental climate. However, seed yields in
such regions are very low and vary considerably depending on the amount and
distribution of spring rains.

Purpose. To conduct an analytical review of Ukrainian and world best practices
on common vetch growing in binary crops.

Methodology of research. General scientific methods, in particular, the
following: hypothesis, observation, analysis, synthesis, induction and deduction,
abstraction and generalization were used during the research. Own observations and
literature sources from the chosen field of research were the material. Scientific
publications of domestic and foreign scientists on the significancy of binary crops in
fodder production, selection of crops for joint growing were analyzed to achieve this
purpose. Generalization and systematization of the studied material was carried out.

Research Results. The correct selection of components in the process of
studying the issue of mixtures formation is the most important. This will ensure the
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highest yields under the conditions of efficient use of all factors of growth and
development, such as solar energy, moisture, soil, nutrient content and competition
between plants in the actual agrophytocenosis [5].

Studies show that the most productive and balanced grass mixtures are those that
include components of such families as cereals (Poaceae), legumes (Faboideae). The
advantages of multicomponent mixtures over simple sowings are in ensuring of much
higher stable productivity, balanced state of fodders by digestible protein. In addition,
they are characterized by a higher composition of amino acids, vitamins, macro- and
micronutrients, as well as the ability to extend the shelf life without significant
changes in chemical composition [6].

When growing common vetch in mixtures with cereals, it is important that their
periods of maximum accumulation of green mass and the onset of topping maturity
coincide. They coincide with wheat and triticale in this crop, when at the time of their
flowering legumes are in the phase of mass flowering. In rye, the earing phase occurs
10-12 days earlier than in other cereals, when peas are still in the budding phase.
Therefore, its share in this mixture is lower than in a mixture with wheat and triticale.

Mixed sowings of common vetch show higher yields compared to single-crop
sowings. According to Richard Hoffman [7], a mixture of crop with triticale is better
resistant to drought and is characterized by higher heat resistance and provides the
maximum gross harvest of green mass under sufficient moisture.

The first place among forage crops can be given to multicomponent annual grass
mixtures in terms of nutritional quality due to the content of protein, fat, nitrogen-free
extractives and a fairly high digestibility.

When growing legume-and-cereal mixtures for fodder, it is necessary to use
high-stem varieties of cereals, while it is necessary to sow it in a mixture with short-
stem and semi-dwarf varieties of cereals when growing common tare for seeds.

Experiments conducted in different regions of Australia prove the benefits of
introducing legume-and-cereal mixtures in crop rotation. There is an increase in
nitrogen in the soil, improvement of its structure and reduction of weeds. Savings on
herbicides and fertilizers are one of the main factors in the use of mixed sowings of
cereals and common tare in crop rotation. In addition, the latter is an excellent
precursor for wheat when grown on hay, which yield and protein indicators increase
by 25 and 1.8%, respectively, compared with monosowing [8].

According to the statements by M. |. Bakhmat [9], it is advisable to apply 15—
20 t/ha of manure or compost or 30-45 kg/ha of phosphorus-and-potassium fertilizers
in autumn and 20-30 kg/ha of nitric fertilizers in spring for legume-and-cereal
mixtures with adding of common vetch.

Accumulation of phosphorus by plants of common vetch is most active at the
beginning of the growing season. The root system develops more intensively in plants
with optimal phosphorus nutrition, which provides a fairly high frost and drought
resistance, while the plants lag in growth and development in the absence of this
nutrient. Potassium increases the resistance of plants against fungal diseases and low
temperatures, promotes the formation of a strong stem, intensifies the outflow of
carbohydrates from the leaves into beans. In the case of sufficient potassium
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nutrition, the plants retain moisture more fully, by the aid of which their drought
resistance increases. Nitrogen accumulation occurs intensively in the early stages of
growth and development under active nitrogen fixation.

Herewith the plants not only need enough amounts of nutrients for own growth
and development, but also take out them with yield at formation of vegetative mass.
According to a number of scientists, winter legume-and-cereal mixtures remove from
the soil about 34-45 kg of nitrogen, 35-45 kg of phosphorus and 50-60 kg of
potassium under a green mass yield of 20 t/ha [10].

The ratio of components in the mixture significantly influences the growth and
development of agrophytocenosis, where the highest indicators plant height of high-
protein crop of 62 cm and the lowest indicators — in single-crop sowing of 56 cm
were obtained at sowing of 25 % of common vetch and 75 % of cereal component.

Fodder productivity of legume-and-cereal mixtures of winter annual crops is
largely determined by the ratio of components. Thus, in the conditions of the western
Forest-Steppe of Ukraine, joint sowings of common vetch and cereals for green
fodder are recommended to be grown at sowing rates of bean component of 40-50
and 60-80 kg/ha of rye, or wheat of 80-100 kg/ha [11].

Great attention should be paid to the preservation of legumes in mixtures and
use crops in which the seeds differ in size and weight when creating models of
phytocenoses in the connection of insufficient supply by mineral fertilizers,
especially nitric, which is at the first minimum in the soil.

Studies by a number of scientists show that mixtures of legumes with cereals
contribute to a fuller assimilation of fodders with high content in fiber. This is due to
the fact that the nitrogen of legumes is partially absorbed by unicellular fungi and
infusoria in the rumen of ruminants, as a result of which these microorganisms use
fiber intensively, transforming it for more accessible for the animal organism [12].

Conclusions. Legume-and-cereal mixtures in terms of nutrition meet the
biological requirements of animal feeding much more fully. In such sowings due to
the selection of different species and varieties of legume and cereal components,
which complement each other not only in protein content but also in the number of
amino acids, carbohydrates, vitamins and other biologically active substances under
joint growing in the agrophytocenosis compared to single-crop sowing of cereals.

Providing livestock with high-quality fodders due to legume-and-cereal mixtures
of annual crops is of great importance and makes it possible to expand the range of
fodders in the diets of ruminants in the stall period.
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Annomauusn

Hemuoace I'. H., Ilonmopeuxuu C. I1., Bypxo JI. M., Beiinep C. C.
Bunapnoie noceebnt, Kak ocHoga uHmeHcuguxkayuu ompacau
KOpMOnpou3800cmaea

B cammove coenano ananumuueckuii 0030p aumepamypvl YKPAUHCKO20 U
MUPOBO2O NepedoB8o20 Onvima N0 BONPOCAM BbIPAUWUBAHUS BUKU NOCEGHOU 8
ounapuvix nocesax. Ilpoananuzuposanvl HayuHvle NYOIUKAYUU OMEYECMBEHHbIX U
3apybedcHbIX ~ YUeHblX N0 BONpocam — 3HAueHue  OUHADHBIX  NOCeB08 8
KOpMONpou3zeoocmee, noobop Noevlx Kyabmyp Ol COBMECMHO20 BblPAUJUBAHUSL.
IIpogedeno ob6obwenue u cucmemamuzayus uzyuenno2o mamepuara. ILlenvio
uccne0o8anuii ObLI0 NPOBECMU AHATUMUYECKUL 0030p TUumepamypuvl YKPAUHCKO20 U
MUPOBO2O Nepednso2o Onvbimd NO BbIPAUUBAHUIO BUKU NOCEBHOU 6 OUHAPHLIX
noceeax.

Bo epems evinonnenus uccinedosanuilt npuMeHsiu 0OujeHayuHvle Memoovl, 8
yacmHocmu, cieoyiowue: sunomesda, HaOMoOeHue, aHau3, Ccunmes, UHOYKYUS U
0edykyus, abcmpacuposanue u oo6ooweHue. Mamepuanrom ObL1U coOCMEeHHblE
HAOMIOO0eHUsT U JUMEepamypHvle UCMOYHUKU N0  BblOPAHHOMY  HANDABIEHUIO
uccneoosanuil. /s oocmudicenusi nOCMABNeHHOU yeau ObLiu NPOAHAIUZUPOBAHBI
HayuHvle NYOIUKAYUU OMEUeCmBEeHHbIX U 3aAPYOENCHbIX YYEHbIX HO BONPOCAM
3HaueHue OUHAPHBIX NOCEBO8 8 KOPMONPOU3B00CcmEe, N00bope Noaesblx KyIbmyp 0/is
coemecmHno2o  evipawueanus. Ilposedeno o0b60OweHue u  cucmemamuzayus
U3YUEeHHO20 HAYYHO20 Mamepuada.
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Bwioovr.  Ycmamnoeneno, umo  euxa  NOCeBHAs — NPEUMYUIECTNEEHHO
KVYIbMUBUPYEMcsi 8 CMeCU C SAPOBbIMU XAeOHbIMU 31aKaMu. Dmy KYIbmypy MONCHO
8bIPAUBAMb KAK NPU BECEHHeM, MAaK U Npu JlemHeM Nocege 8 NOCIAeYKOCHbIX U
NONCHUBHBIX NOCEBAX C 0BCOM, AUMEHEM, CYOAHCKOU Mpagol u OpysumMu spoebiMu
31AKOBUMU KYIbMYPAMU, 34 3ACYUAUBLIX YCI08UL C KOHMUHEHMAIbHbIM KIUMAMOM
— Ha ceno u cemena. OOHAKO, Ypocail ceMsiH 8 MaKux pecuoHax O4eHb HUKUL U
3HAUUMeNbHO Bapbupyem 8 3A8UCUMOCMU OM KOJIUYeCmead U pacnpeoeieHus
geceHHux 0odcoeu. (Obecneuenue HCUBOMHOBOOCMBA  BbICOKOKAYECHBEHHbIMU
Kopmamu 3a cuem 0600080-31AKOGbIX cMecell OOHOJeMHUX Kylbmyp oaem
B03MOJNCHOCMb  PACUWUPUMb  ACCOPMUMEHM  KOPMO8 8  DPAYUOHAX — IHCBAYHBIX
HCUBOMHBIX 8 CMOULOBYLU NEPUOO.

Kniouegvle cnosa: suxa nocegnas, Ounapnvie noceswvl, Ypo#CauHoOCmy, 3e1eHas
macca, numamenbHOCmy, MPUMUKAe, KOpMogvle eOUHUYbL, COBMECUMbLE NOCEBDI.

Annotation

Demydas H. L., Poltoretskyi S. P., Burko L. M., Veiler S. S.
Binary sowings as a basis for the intensification of fodder production industry

In the article analytical literature review of Ukrainian and world best practices
on common vetch growing in binary sowings was conducted. Scientific publications
of domestic and foreign scientists on the significance of binary crops in fodder
production, selection of crops for joint cultivation were analyzed. The generalization
and systematization of the studied material was carried out. Purpose of the research
was to conduct an analytical literature review of Ukrainian and world best practices
on common vetch growing in binary crops.

General scientific methods, in particular, the following: hypothesis,
observation, analysis, synthesis, induction and deduction, abstraction and
generalization were used during the research. Own observations and literature
sources from the chosen field of research were the uased in the material. Scientific
publications of domestic and foreign scientists on the significancy of binary crops in
fodder production, selection of crops for joint growing were analyzed to achieve this
purpose. Generalization and systematization of the studied in tha research material
was carried out.

Conclusions. It was found that common vetch is mainly cultivated in mixtures
with spring cereals. This crop can be grown for both spring and summer sowing in
topping and post-harvest sowings with oats, barley, Sudan grass and other spring
cereal crops; for hay and seeds — in arid conditions with a continental climate.
However, seed yields in such regions are very low and vary considerably depending
on the amount and distribution of spring rains. Providing of livestock production with
high-quality fodders due to legume-and-cereal mixtures of annual crops makes it
possible to expand the range of fodders in the diets of ruminants in the stall period.

Keywords: Vicia sativa, binary sowings, yield, green mass, nutritional value,
triticale, fodder units, joint sowings.
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