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FEED PRODUCTIVITY OF SOWED GRASSLANDS
DEPENDING ON THE COMPOSITION
OF GRASS MIXTURES AND FERTILIZERS

The development of animal husbandry depends on the quality of feed
production. The aim of our research is to study the productivity of sown grasslands
depending on the composition of grass mixtures, the formation of phytocenoses for
haymaking. Field experiments were carried out in the feed production department on
the experimental basis of the Institute of Agriculture of the Carpathian region of
NAAS (Western Forest-Steppe).

Of particular relevance is the study of species and varietal characteristics of
perennial legumes and cereals, their response to agroecological conditions of
cultivation and identification of basic patterns of formation of agrophytocenoses and
development of effective methods of managing their productivity based on
improving the species composition of grass mixtures, doses of fertilizers. biological
nitrogen fixation in agrophytocenoses with legumes and cereals.

The experiments are based on gray forestal loamy soils. The results of
research on the influence of the composition of grass mixtures, the frequency of
mowing and mineral fertilizers on the formation of forage productivity of sown
legumes and grasses are presented.

During the growing season of 2017-2018, the productivity of legume-cereal
meadow grasslands turned out to be extremely diverse. The results of research have
shown that the application of nitrogen fertilizers on the background of PgoKeo and
the use of grass when it reaches economic maturity, significantly affects the yields.

The application of a set of studied factors allowed to obtain the highest
yields during the growing season, phytocenoses of orchard grass, perennial
fenugreek, meadow thyme with clover and hybrid clover when applying fertilizers in
the norm Naso+15) — 16.0 t/ha.

In the control version (without fertilizer) we collected 5.7-6.6 (by two-phase
mowing) and 6.2-7.5 t/ha of feed units (by three-phase mowing). Phosphorus-
potassium fertilizers in the norm PeoKgo provided an increase in dry weight by 116—
132%, the productivity of hay grass 116-121% of feed units compared to the
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control. Application of nitrogen fertilizers at the rate of Nzo on a phosphorus-
potassium background (PsoKeo) provided an increase from 125 to 135 % t/ha of feed
units.
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IacTuTyT cinmbepkoro rocmonaperBa Kaprnarcekoro periony HAAH

KopMoBa mnpoayKTHBHICTH CiSTHUX TPaBOCTOIB 3aJIesKHO BiJ CKJaxy
TPaBOCYMIIIKH Ta YA00peHHS

Po3BuTOK TBapMHHMITBA 3aJICKHUI BiA SKICHOTO BHPOOHMLTBA KOPMIB.
Metoro HamuxX AOCHIKCHb € BUBYEHHS MPOAYKTUBHOCTI CISHUX TPaBOCTOIB
3aJIeKHO BiJl CKJIay TPABOCYMIIIOK, ()OPMYBaHHS Jy4HHX (DiTOIIEHO3IB CIHOKICHOTO
BUKOpHCTaHHA. [1obOBI JMOCHITM TPOBOAWIM Y BiJii KOPMOBHUPOOHHIITBA Ha
eKCIIepMeHTaNbHI 0a3i I[HCTUTYTy cinbebkoro rocmonmapcerBa Kaprarcbkoro
periony HAAH (Jlicocten 3axiguuit).

Oco6muBOI  aKTyaJdbHOCTI Ha0yBa€e BHBUCHHS BHIOBHUX 1 COPTOBHX
ocobnuBocTeil OararopiuHux O000OBHMX 1 37aKOBUX TpaB, IXHBOI peakiii Ha
arpoeKoJIOTiyHI yYMOBH BHUPOIIYBaHHS, BHSBJICHHS OCHOBHHUX 3aKOHOMIPHOCTEH
(hopmyBaHHS arpoQiTOIEHO3IB i pO3pOOICHHS €(PEeKTUBHIX NPUIHOMIB YIpaBIiHHA
iXHBOIO MPOJYKTHBHICTIO Ha OCHOBI YIOCKOHAICHHS BMAOBOTO  CKJIaay
TPaBOCYMILIOK, /103 MiHEpaJbHUX NOOPHB, PEKUMIB BHKOPHCTAHHS TPAaBOCTOIB Ta
npuiioMiB  iHTeHcuikamii GiomoridyHol a3oTdikcanii B arpodironeHo3ax i3
6000BUMH 1 37TAKOBUMH TpaBaMHU.

Jocnmimu 3akiafieH0 Ha CIpUX JICOBHX JIETKOCYIJIMHKOBUX TIPYHTaXx.
HaBeneHO pe3yJibTaTH AOCHIKEHb 3 BUBYEHHS BIUIMBY CKJIAy TPaBOCYMIIIOK,
KpPaTHOCTI CKOIYBaHHS Ta MiHEpPaJbHOTO yOOOpeHHS Ha (OpPMyBaHHS KOPMOBOI
TIPOAYKTHUBHOCTI CisTHOTO 6000BO-371aKOBOTO TPABOCTOIO.

3a Bererauiitauit mepiox 20172018 pp. NPOAYKTHBHICTH 00OOBO-37TaKOBUX
JYYHHX TPAaBOCTOIB BHSBWJIACh HaJI3BHYAllHO CTPOKaTo0. PesynmbTaT MOCIHiIKEHb
MOKa3ajM, [0 BHECeHHs a30THUX a0o0puB Ha QoHi PeoKeo 1 BHKOpHCTaHHS
TPaBOCTOIO NPH JOCATHEHHI HUM TOCHOAAPCHKOI CTHUIJIOCTI 3HAYHO BIUIMBAE Ha
OJIepIKaHHs BUCOKHX yPOJXKaiB.

3acTocyBaHHA KOMIUIEKCY JOCTIKYBaHHUX (DaKTOPIiB Jajo 3MOTY OJAepKaTu
HalBUIIy BpPOKAiHICTh 3a BETETAIlIMHUI mepiox (iTONEeHO3iB TpscTuli 30ipHOT,
MKATHHULI OaraTtopiyHoi, TUMOQIIBKM Iy4HOI 3 KOHIOIIMHOIO IJyYHOIO Ta
KOHIOITMHOIO T1OPHUITHOIO TIPH BHECEHHI JOOPHB Y HOpMi Nas(30+15) — 16,0 T/Ta.

VY KkoHTpoJbHOMY BapiaHTi (0e3 ymoOpenHs) 3i6paHo Bix 5,7 mo 6,6 (npu
JBOXYKiCHOMY) 1 Bix 6,2 mo 7,5 T/ra KOPMOBHX OJMHHIL (IIPH TPHOXYKICHOMY
BuKopuctanHi). ®ocdopHo-kaniitai obpusa B HOpMi PeoKgo 3a06e3neunnu npupict
cyxoi macu Ha 116-132%, npoayKTHBHICTh CiHOKICHOTO TpaBocTol — Bifg 116 1o
121% kopMOBHX OJHMHUIB MOPIBHSHO 3 KOHTpOJIEM. BHECEHHs a30THUX IOOpUB y
HopMi N3o Ha (octopro-kamiiiHoMy doni (PeoKoo) 3abe3neunno npupict Bix 125 mo
135% T/Ta KOPMOBHX OJWHHIIG.

KnawuoBi cioBa: HaciHHA, MiHepaibHI [IOOpWBa, KOPMOBA OJWHHUIIA,
BPOXaHHICTb, CIHOKIC.
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Introduction. The development of animal husbandry depends on the
quality of feed production. In the structure of natural forage lands of
Ukraine there are hayfields (agricultural lands that are systematically used
for haymaking) and pastures (agricultural lands that are systematically used
for grazing animals, as well as other land plots suitable for cattle grazing).
They are unevenly distributed throughout the country in terms of area and
conditions of their habitat, methods of use and production potential [1, 2, 5,
6, 13, 15].

Researches conducted in various countries around the world has
shown that increasing the yield of crops by 2—3 times leads to an increase in
energy consumption per unit of production by 10-50 times. In addition, the
intensification of agriculture has caused processes that cause the loss of
humus. Constantly increasing chemical load on the environment leads to
ecological imbalance in agricultural landscapes, which in turn can have a
negative impact on the deterioration of soil, water and crop products, and
consequently, livestock products [8, 11, 12, 20, 21, 22].

Ukraine has a great variety of soil and climatic conditions. All this
requires an appropriate set of perennial herbs.

In the Forest-Steppe of Ukraine meadow clover, hybrid clover,
alfalfa, birdsfoot trefoil, sainfoin, orchard grass, bromus inermis, phalaris
arundinacea, meadow fescue, perennial fenugreek, common couch grow
well.

A very responsible link in the creation of highly productive legume-
cereal grass mixtures is the right choice of herbs [7, 9, 14, 16, 18, 19].

It has been proven that properly selected legume-cereal grass
mixtures will provide stable yields of highly nutritious fodder for many
years and will be less dependent on adverse weather conditions. Herbaceous
perennial legumes should be highly nutritious, productive for many years,
contain all the necessary nutrients, vitamins, micro - and micronutrients in
the optimal ratio. It is necessary to take into account the biological features
of grasses, their yield, nutritional value, growth rate, durability, drought and
winter hardiness, soil and climatic conditions of the region [10, 20, 23, 24,
29].

To create sown leguminous-cereal grass mixtures in the Polissia and
Forest-Steppe zone, it is expedient to choose the following intensive
species: from cereals — meadow and tall fescue, orchard grass, perennial
fenugreek, high ryegrass, black bent, tall foxtail, meadow timothy, common
couch, and from legumes — meadow clover, pink clover, birdsfoot trefoil,
meadow vetchling, sainfoin, alfalfa [25, 26, 28, 30].
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Rational use of fertilizers of biological and chemical origin promotes
the transformation of nutrients in the soil, activation of growth processes in
plants, increase the biological activity of soil microflora, and most
importantly — increases the productivity of crops [22].

Sown meadow grasses with optimal fertilization and use can remain
highly productive not only for 3-5 years, but 10 or more. After all, the
biological potential of grasses and the ability to self-recover from spare
buds of aboveground and underground shoots is still insufficiently studied.

However, to date, insufficient research has been conducted to
increase the productivity of meadow agrophytocenoses, taking into account
the soil and climatic characteristics of the regions. Reproduction of meadow
lands has a multifunctional significance: landscape-forming, ecological: soil
protection, water protection. The development of the fodder base of
agricultural production is relevant in the Western Forest-Steppe, where
natural and climatic conditions are most favorable for growing perennial
grasses.

Materials and methods. Field experiments were conducted in the
feed production department on the experimental basis of the Institute of
Agriculture of the Carpathian region (Western Forest-Steppe). The
experiments were performed on gray forest loamy soils with the following
agrochemical parameters in the horizon 0-20 cm: pH — 5.1, humus content
— 2.1% and low nitrogen content — 99.7, average content of mobile
phosphorus 68.0. Three herbal mixtures were studied in the experiments: 1
— orchard grass, perennial fenugreek, meadow timothy, meadow clover,
hybrid clover; 2 — orchard grass, perennial fenugreek, meadow timothy,
meadow clover, birdsfoot trefoil; 3 — orchard grass, perennial fenugreek,
meadow timothy, clover, hybrid clover, birdsfoot trefoil.

The research is carried out according to the method of the Institute of
Forage UAAS [27]. The harvest accounting was carried out separately.
Yield data were processed by the method of analysis of variance [17, 28].
Phenological observations were carried out in experiments on hayfields,
indicating the phases of development of the main components of grass
mixtures (DSTU 6017: 2008). The studies determined the yield of feed units
and digestible protein in the feed.

The necessity of selection of perennial leguminous grasses and
leguminous-cereal grass mixtures for elimination of protein deficiency,
which has developed in fodder production systems, is substantiated [11, 22,
25, 30].

Results and discussion. Sowing of perennial legume-cereal
mixtures was carried out on May 6, 2016. Restoration of vegetation of
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perennial grasses of the current 2018 was noted at the end of the second
decade of March. However, spring frosts and a sharp drop in temperature
after short-term warming negatively affected the growth and development
of perennial grasses. In particular, it should be noted double damage to the
vegetative mass of clover and birdsfoot trefoil (burns) under the action of a
sharp decrease in night temperature to —4-7°C. Frequent fluctuations in
temperature during the spring vegetation period of grasses negatively
affected the interphase periods of development of both legumes and cereals
components of phytocenoses, which led to their oblique ripeness only on
June 7-10 (earing of fenugreek and budding-beginning of flowering
legumes), almost on 12-15 days later than the data of long-term
observations in the conditions of the Western Forest-Steppe.

On average, during the vegetation period of 2017-2018, the
productivity of legume-grass meadow grasses turned out to be extremely
diverse. As can be seen from table 1, on average during the growing season
in the control without fertilizers by dual mowing, the yield of dry matter
came in the smallest amount (11.8-11.2 t/ha), and with the introduction of
phosphorus-potassium — increased by 1.4-2.4 t/ha. The application of
mineral fertilizers in the dose of N3oPsoKgo made it possible to obtain a
slightly higher collection of dry matter in the first mowe (6.9-7.3 t/ha). As a
rule, in the second mowe the productivity of grassland was lower than in the
first, which is explained by insufficient rainfall and slightly higher than
normal air temperature.

With an increase in the dose of nitrogen fertilizer in the norm of
Nas@o+15), the highest yields during the growing season were provided by
phytocenoses of comfrey, fenugreek, meadow timothy with clover and
hybrid clover (16.0 t/ha).

The results of research have shown that the applied nitrogen
fertilizers on the background of PgKgg and the use of grass, when it reaches
economic maturity, significantly affects the yields.

Despite the intensity of grass fertilization, the results show that in all
cases, the highest percentage of feed came in the first mowing. Thus, with
the three-phase use of meadow grass in the first mowe received
6.2-8.5 t/ha, and in subsequent mowes 4.0-4.5 and 2.9-3.2 t/ha,
respectively.
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1. Yield of dry mass of meadow phytocenoses (average for 2017-2018)

. Second Third Durmg the
Ne|  Fertilizer First mowe mowe mowe growing
season
tha| % [tha| % [tha| % t/ha
2 mowe use

control 6 | 506 | 58 | 494 - - 11.8

PeoKoo 6.5 | 49.1| 6.7 | 50.9 - - 13.2

1| NaoPeoKg | 6.9 | 474 | 76 | 52.6 - - 145
N4sPeoKoo

(N + Nis) 76 | 477 | 8.4 52.3 16.0

control 6 |533]| 5.2 | 46.7 — — 11.2

PsoKoo 70 | 516 | 6.6 | 484 - - 13.6

2 N3oPs0Kgo 73 | 482 | 7.8 51.8 — — 15.1
N4sPeoKoo

(Nao + Nis) 8.1 | 50.3| 81 | 49.7 - - 16.2

control 5.1 | 50.2 | 51 | 49.8 — — 10.2

PsoKoo 6.8 | 542 | 5.8 | 458 - - 12.6

3 N3oPs0Kgo 76 | 565 | 59 435 — — 13.5
Na4sPgoKoo

(Nag + Nis) 8.1 | 545 | 6.7 | 455 14.8

3 mowe use

control 6.2 | 447 | 6.0 43.6 1.6 | 11.7 13.8

PsoKoao 6.6 1429 ] 68 | 441 | 21 | 13.0 155

1| NszoPsoKoo 74 | 46.2 | 6.7 41.8 1.9 | 12.0 16
N4sPeoKoo
. 41. 7. 43.4 2. 15. 16.7
(Nao + Nag) 6.8 0 3 3 6 5.6 6
control 56 443 | 5.0 39.2 2.1 5 12.7
PeoKoo 71 | 443 | 6.7 42.4 2.1 3 15.9
2 | NzoPsoKao 74 | 466 | 6.3 39.4 23 | 140 16
N4sPsoKao
7.8 | 46.3 | 6.8 40.1 23 | 13.6 16.9
(N3o + N1s)

control 52 1464 1405| 362 | 195|174 11.2

PeoKoo 7.2 1498 | 51 | 347 | 22 | 155 14.55

3| NazoPeoKoo | 7.6 | 493 | 51 | 329 | 2.8 8 155

N4sPsoKao
8.1 | 488 | 6.0 35.9 26 | 153 16.7
(N3o + N1s)
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According to Table 2, the highest dry matter yield (11.1-11.4 t/ha)
was provided by the first and second grass mixtures with NasPgoKoo
fertilizer, which amounted to 8.8 and 9.4 t/ha of fodder units, respectively.

2. Productivity of legume-cereal phytocenoses, average for 2017 — 2018

Ne Fertilizers Yigld of 1 ha,t ' Increa.se to control, "’/o
dry weight | feed units | dry weight | feed units
2 mowe use
control 7.9 6.6 - —
1 PsoKoo 9.2 7.7 116 116
N30Ps0Koo 9.8 8.2 124 125
N4sPsoKgo 11.1 8.8 140 133
control 7.9 6.4 - -
2 PsoKoo 9.6 7.9 121 123
N30Ps0Kgo 10.5 8.7 133 135
N4sPgsoKoo 11.4 9.4 144 146
control 6.9 5.7 - -
3 PsoKoo 9.1 7.6 132 133
N30Ps0Kgo 9.7 8.5 140 149
N4sPgsoKoo 10.7 8.8 155 154
3 mowe use
control 7.8 7.5 — —
1 PsoKoo 9.1 8.8 117 117
N30Ps0Koo 9.7 9.5 124 126
N4sPgsoKoo 9.8 9.6 125 128
control 7.6 7.3 — —
2 PsoKoo 9.5 8.9 125 122
N30Ps0Koo 9.7 9.6 127 131
N4sPgsoKoo 105 10.2 138 139
control 6.2 6.2 — —
3 PsoKoo 8.8 8.3 142 133
N30Pgs0Koo 9.4 8.9 152 143
N4sPgsoKoo 10.4 9.5 168 153

In the control version (without fertilizer) collected 5.7-6.6 (by two-
mowe use) and 6.2—7.5 t/ha (by three-mowe use) of feed units. Phosphorus-
potassium fertilizers in the norm PgKgo provided an increase in dry weight
by 116-132%, the yield of hay grass from 116 to 121% of feed units
compared to the control. Application of nitrogen fertilizers at the rate of Nso
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on a phosphorus-potassium background (PeKgo) provided an increase in
yield from 125 to 135% t/ha of feed units.

Conclusions. The application of a set of studied factors allowed to
obtain the highest yields during the growing season, phytocenoses of
orchard grass, perennial fenugreek, meadow thyme with clover and hybrid
clover when applying fertilizers Naso+15) — 16.0 t/ha.

In the control version (without fertilizer) collected 5.7-6.6 (by two-
mowe use) and 6.2—7.5 t/ha (by three-mowe use) of feed units. Phosphorus-
potassium fertilizers in the norm PgKgo provided an increase in dry weight
by 116-132%, the yield of hay grass from 116 to 121% of feed units
compared to the control. Application of nitrogen fertilizers at the rate of N3g
on a phosphorus-potassium background (PeKgeo) provided an increase in
yield from 125 to 135% t/ha of feed units.

Crnucoxk BUKOPHCTAHOI JiTepaTypu

1. ArpoekoGiomoriusi OCHOBH
CTBOPEHHS Ta BUKOPHCTAaHHS JIyYHHX
titouenoszis / M. T. Spmoniok Ta iH. JIbBiB,
2013.304 c.

2.  babmu A. O. Kopmosi i 6inkoBi
pecypcu cBity. Kuis, 1995. 298 c.

3. bBadbmu A. O. Ilpobmema
KOpPMOBOTO OiNKa i MUIAXW il BHUpIIIEHHS B
perionax.  Ilepedzipne  ma  2ipcbke
s3emaepoocmeo i meapunnuymeo. 2001
Bum. 43 (I). C. 11-15.

4.  bereii C. C. BruuB ynoOpenHs i
PEXUMiB BUKOPUCTAHHS HA MPOJYKTHBHICTh
TpaBocToiB y Ilepenkapmarti. [lepedzipne
ma 2ipcoke 3emaepoocmeo i
meapunnuymeo. 2013. Bum. 55 (ID).
C.8-14.

5. bo6suiee B. C. ®akropsl,
BIUAIONINE HA [OJ00p  KOMIIOHEHTOB
TPaBOCMECH MHOTOJIETHUX TpaB. Becmuuk
Kypckoii 2oc. c.-x. akao. 2012. Ne 9.
C.41-42.

6. borosin A. B. Bumorum 0
000py BHIIB TpaB i TpaBOCYMIIIeH st
CTBOPEHHS CISTHUX YK pi3HOTO
TOCIIOZAPCHKOTO BUKOPHUCTAHHS. 36. Hayk.
np. HHL  «Incmumym  3emnepobcmea
VAAH». 2009. Bum. 3. C. 112-120.

7. Borosin A. B., IItamnnk M. M.,
Oxcumens  O.  JI. BmmB  cnocobiB
BIZIHOBJICHHS JyKOMACOBHUIIIHUX TPaBOCTOIB
Ha IXHIO TPOXYKTHBHICTH 1 SIKICTH KOpPMY.

30

References

1.  Agroecobiological bases of
creation and use of meadow phytocenoses
/ M. T. Yarmoliuk et al. Lviv, 2013.

304 p.

2. Babych A. O. World’s
resources of feed and protein. Kyiv, 1995.
298 p.

3. Babych A. O. The problem of
feed protein and ways to solve it in the

regions. Peredhirne ta hirske
zemlerobstvo i tvarynnytstvo. 2001. Issue
43 (I). P. 11-15.

4. Behey S. S. Effect of fertilizer
and use regimes on the productivity of
grasslands in Precarpathians. Peredhirne
ta hirske zemlerobstvo i tvarynnytstvo.
2013. Issue 55 (II). P. 8-14.

5. Bobylev V. S. Factors
influencing the selection of components
of a mixture of perennial grasses. Vestnik
Kurskoj gos. sel'skohozjajstvennoj
akademii. 2012. No. 9. P. 41-42.

6. Bohovin A. V. Requirements
for the selection of types of herbs and
grass mixtures for the creation of sown
meadows for various economic uses. Zb.
nauk. pr. NNTs «Instytut zemlerobstva
UAAN». 2009. Issue 3. P. 112-120.

7. Bohovin A. V., Ptashnyk M. M.,
Oksymets O. L. Influence of methods of
restoration of meadow grasslands on their
productivity and forage quality. Zh. nauk.



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHULTBO. 2021. Bum. 70 (1)

36.  wmayk. np. HHL  «Ilncmumym
semnepoocmea HAAH». 2014. Bum. 4.
C. 123-130.

8. boroein A. B., Cmocap I T.,
Iapenko B. K. Tpas’saucTi 6ioreoneHosu,

ix MOiNIIEHHS Ta pauioHanbHe
BUKOpHUCTaHHA. KuiB ArpapHa Hayka,
2005. 360 c.

9. bopuenko B. B. VYnpapnmiuxs
BUIIACOM Ta EKOHOMiYHa e(EeKTUBHICTh
BUKOPUCTAHHS [PHUPOJHMX [ACOBUI Ha
IliBniunomy Ilomicci Ykpainu. Hayk.-mexn.
oronemeny | Ia-r TBapuuHmuTBa. 2013.
Ne 109. 4. 2. C. 20-33.

10. bBoraHiyHMi CKJIaA TPaBOCTOIO
3aJIeKHO Big  OOpOOITKIB  IpyHTYy Ta
ynoopenns / S1. I. Mamuaxk Ta iH. ITepedzipre
ma 2ipcobke 3emaepobcmeo i
meapunnuymso.  2010.  Bum. 52 ().
C. 70-79.

11. Bexkuenko 10. A., ITignanmii 1. ®.
Cy4acHHi CTaH Ta NEPCIEKTUBH PO3BUTKY
BUPOOHMITBA KOpMIB B YKkpaiHi. Cirbcbke
2ocnodapcmeo ma nicienuymeso. 2015. Ne 2.
C. 45-52.

12. Bmmus yIoOpeHHs Ha
MIPOJIYKTHBHICTb 6000B0-371aKOBOT
tpaBocyMimku / B. O. OmidipoBuu Ta iH.
Bicnux aepapnoi nayku. 2018. Ne 11.
C. 48-53.

13. Taspwmok M. M., Kyprak B. T
CydacHi HanpsiMu JOCTiKEHb y
NyKiBHUUTBI. Bicnuk aepapnoi nayxu. 2010.
Ne 8. C. 14-18.

14. Terman H. ., Ksitko T. TIL
Arpo0iosioriune OOIPYHTYBaHHSI pPecypco-
OMIAHUX  TEXHOJOTii BHPOIILYBaHHS
(iToneno3iB 6araTOpiyHNX Ta OJHOPIYHHX
KOPMOBUX  KYIbTYp Yy  MOJbOBOMY
KOPMOBUPOOHULTBI.  BicHuk  aspaproi
nayxu. 2013. Cner. Bum. C. 44-48.

15. JHemupace I'. L., emmropa 1O. B.
Kopmosa MIPOYKTHBHICTh 6060B0-
3]1aKOBUX TPABOCYMILIOK 3aJIe)KHO  BIJ
BHJOBOTO CKJIaJy Ta CIIOCO0Y CTBOPEHHS
TpaBocToi0. 30. Hayk. np. BHAY. 2011. Ne 9
(49). C. 95-101.

16. JlocmexoB b. A. Meroauka
IOJIEBOTO OmbITa (c OCHOBaMH
CTATHCTUYECKOH 00pabOTKH pe3ysabTaToB

31

pr. NNTs «Instytut zemlerobstva NAAN».
2014. Issue 4. P. 123-130.

8. Bohovin A. V., Sliusar I. T.,
Tsarenko V. K. Herbaceous
biogeocenoses, their improvement and
rational use. Kyiv : Ahrarna nauka, 2005.
360 p.

9. Borshchenko V. V. Grazing
management and economic efficiency of
natural pastures use in the Northern
Polissia of Ukraine. Naukovo-tekhnichnyi
biuleten / Instytut tvarynnytstva. 2013.
No. 109, part 2. P. 20-33.

10. Botanical composition  of
grassland depending from soil cultivation
and fertilizing / Ya. I. Mashchak et al.
Peredhirne ta hirske zemlerobstvo i
tvarynnytstvo.  2010. Issue 52 (D).
P. 70-79.

11. Veklenko Yu. A., Pidpalyi I. F.
Current state and prospects of feed
production development in Ukraine.
Silske hospodarstvo ta lisivnytstvo. 2015.
No. 2. P. 45-52.

12. The effect of fertilizer on the
productivity of legumes and cereals /
V. O. Olifirovych et al. Visnyk ahrarnoi
nauky. 2018. No. 11. P. 48-53.

13. Havryliuk M. M., Kurhak V. H.
Modern directions of research in meadow
farming. Visnyk ahrarnoi nauky. 2010.
No. 8. P. 14-18.

14. Hetman N. Ya., Kvitko H. P.
Agrobiological substantiation of resource-
saving technologies for growing of
perennial and annual fodder crops
phytocenoses in field fodder production.
Visnyk ahrarnoi nauky. 2013. Special
issue. P. 44-48.

15. Demydas H. I., Demtsiura Yu. V.
Forage productivity of leguminous-cereal
grass mixtures depending on
the species composition and method of

grass production. Zbirnyk naukovykh
prats VNAU. 2011. No. 9 (49).
P. 95-101.

16. Dospehov B. A. Methodology
of field experiment (with basics of
statistical processing of research results).
5th ed. Moscow, 1985. 351 p.



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHHULTBO. 2021. Bum. 70 (1)

uccnenoBanuii). U3n. 5-e, nom. u mepepab.
Mocksa, 1985. 351 c.

17. Kgitko I'. II., Tkauyk O. IL,
I'erman H. 5. Baratopiuni 6060Bi TpaBu —
OCHOBA TIPUPOIHOT inTeHcudikamii
KOPMOBHPOOHHITBA Ta HOJIIIIEHHS
poxtodocTi rpyHTy B Jlicoctemy YkpaiHu.
Kopmu i xopmosupobnuymeo. 2012. Bum.
73.C. 113-117.

18. Kozsp 0. M. Tix6ip
ONHOBHIIOBHX 1 3MIIIAHUX  TOCIBiB
OaraTopiyHUX  TpaB Uil CTBOPEHHS

BUCOKOIIPOJAYKTUBHHX CiHOXKATeH B yMOBax
IIpaBoGepexxnoro  Jlicoctemy — YkpaiHu.
Hayx. sicnux Hay. azpapnoco yn-my. 2002.
Ne 48. C. 216.

19. Kpamapenko M. B. Buusuue

JUHAMHAKHU CoJIepKaHUS 0000BBIX
TpaB B ypoxxaitHoi Mmacce Ha
IIPOAYKTHBHOCT MHOTOJETHHX 0000BO-
37aKOBBIX ~ TPaBOCMECEH  IIUTEIBHOrO

ucnonb3oBanus. Uzeecmus OIAY. 2015. Ne
3(53).C.61-62.

20. JlykiBamurso / I1. C. MakapeHko,
I'. I. Jemunacs, O. M. Kozsp. Kuis : Hopa-
npinT, 2002. 394 c.

21. Meroauka TMOJBOBOTO OCTITY
(3poryBane 3eMiIepoOCTBO) : HaBY. HOCi0. /
B. O. VYmkapenko Ta iH. XepcoH
Ipins [1. C., 2018. 448 c.

22. Meroauka MpOBEICHHS TOCIiIiB
o kKopMoBHpoOHHITBY / YAAH, IHcTuTyT
kopmiB YAAH ; mix pen. A. O. babuua.
Binnuig, 1994. 88 c.

23. Moiicieako B. B. Haykose
0OrpyHTYBaHHS LUTSXIB MiJBUIIEHHS
KOPMOBOi HPOJIYKTHBHOCTI Ta JOBTOJITTS
OaraTopiuHuX TPaBOCTOIB. Bicnux JKHAEY.
2011.Ne 1. T. 1. C. 35-57.

24. Haykosi Ta  TEXHOJOTIYHi
OCHOBH  OpraHIYHOTO  JIyKiBHHITBA  /
B. I'. Kyprak Ta iH. BicHuk acpaproi Hayku.
2019. Ne 11. C. 28-33.

25. Tlerpmuenxo B. ®., I'erman H. S1.
®dakropu M ABUIIEHHS e(eKTUBHOCTI
arpogiToneHo3iB  OaraTopiuHux 0000BHX
TpaB B yMoOBax Jlicocremy
IIpaBoGepexHoro. Kopmu i
Kopmosupobnuymeo.  2017. Bum.  84.
C. 3-10.

32

17. Kvitko H. P., Tkachuk O. P.,
Hetman N. Ya. Perennial legumes as the
basis of natural intensification of feed
production and improvement of soil
fertility in the Forest-Steppe of Ukraine.
Kormy i kormovyrobnytstvo. 2012. Issue
73.P. 113-117.

18. Koziar O. M. Selection of
single-species and mixed crops of
perennial grasses to create highly

productive hayfields in the conditions of
the Right-Bank Forest-Steppe of Ukraine.
Naukovyi visnyk Natsionalnoho
ahrarnoho universytetu. 2002. No. 48.
P. 216.

19. Kramarenko M. V. Influence
of the dynamics of the content of
leguminous grasses in the yield mass on
the productivity of perennial legume-
cereal grass mixtures of long-term use.
lzvestija OGAU. 2015. No. 3 (53).
P. 61-62.

20. Meadow cultivation /
P. S. Makarenko, H. |. Demydas,
O. M. Koziar. Kyiv : Nora-print, 2002.
394 p.

21. Methods of field experiment
(irrigated agriculture) : navch. posib. /

V. O. Ushkarenko et al. Kherson
Hrin D. S., 2018. 448 p.

22. Methods of  conducting
experiments on feed production / UAAN,
Instytut kormiv. UAAN ; pid red.

A. O. Babycha. Vinnytsia, 1994. 88 p.

23. Moisienko V. V. Scientific
substantiation of ways to increase fodder
productivity and longevity of perennial
grasses. Visnyk ZhNAEU. 2011. No. 1.
Vol. 1. P. 35-57.

24. Scientific and technological
bases of organic meadow farming /
V. H. Kurhak et al. Visnyk ahrarnoi
nauky. 2019. No. 11. P. 28-33.

25. Petrychenko V. F., Het
man N. Ya. Factors for increasing the

efficiency of agrophytocenoses  of
perennial legumes in the Right-bank
Forest-Steppe. Kormy i
kormovyrobnytstvo.  2017. Issue 84.
P. 3-10.



ISSN 0130-8521. I[TepearipHe Ta ripcbke 3emiepo6eTBo i TBapuHULTBO. 2021. Bum. 70 (1)

26. Ilerpuuenko B. ®@., KopHiii-
gyk  O. B., Bexmemko 0. A.
Cranmii  pO3BUTOK  JIYKOIIACOBHILHOTO
KOPMOBHPOOHMIITBA B  yYMOBax  3MiH
kmiMary. Bicnuk acpapmnoi nayxu. 2018.
Ne 6. C. 25-32.

27. Pomp 0GO00OBBIX KyIbTyp B
COBEPLICHCTBOBAHNH TIOJICBOTO TPABOCESHUSI |
10. K. HoBoceinos Hu Ip.
Kopmonpoussoocmeo. 2010. Ne 7. C. 19-22.

28. CraH 1 HEpCHEKTUBH DPO3BUTKY
MOJIOYHOTO  CKoTapcTBa  YKpaiHM — /
M. 1. Bamenko t1a iH. Possedenns i
cenemuxa meapur. 2017. Bur. 54. C. 6-14.

29. Teopis i mpakTHUKa JTyKiBHHLTBA
/ 1. I. Marmak Ta in. poro6uu, 2011. 372 c.

30. Iumoan C. ., Kymyxk M. A.
Ponp Garatopiunux 600OBHX TpaB Yy
MOJIMIIEHHI KOPMOBUX YTifb. 30. HayK. np.
HHI] «Incmumym 3emaepoocmea HAAH».
2018. Bum. 1. C. 131-139.

33

26. Petrychenko V. F., Kornii
chuk O. V., Veklenko Yu. A. Sustainable
development of pasture fodder production
in the conditions of climate change.
Visnyk ahrarnoi nauky. 2018. No. 6.
p. 25-32.

27. The role of legumes in
improving field grass cultivation /
Yu. K. Novoselov et al.
Kormoproizvodstvo.  2010. No. 7.
P. 19-22.

28. The state and prospects for the
development of dairy farming in Ukraine /
M. |. Bashchenko et al. Rozvedennya i
henetyka tvaryn. 2017. Issue 54. P. 6-14.

29. Theory and practice of
meadow farming / Ya. I. Mashchak et al.
Drohobych, 2011. 372 p.

30. Tsymbal S. Ya., Kushhuk M. A.
The role of perennial legumes in the
improvement of forage lands. Zbirnyk

naukovyh — prats ~ NNTs «Instytut
zemlerobstva NAAN». 2018. lIssue 1.
P. 131-139.

Received 25.03.2021



