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FORMATION OF SOWED MIXTURES OF MEADOW GRASSES
UNDER THE INFLUENCE OF MINERAL FERTILIZER

The aim of the research was to identify the features of growth, development
and formation of elements of productivity of perennial grasses in grass mixtures of
hay morphotype depending on the level of mineral fertilizer.

The experiment started in 2016 by the spring uncovered method of sowing
on sod-podzolic surface-gleyed medium-acid loamy soils. Were sown perennial
grasses: perennial fenugreek — variety Drohobytskyi 16, timothy grass — Pidhirianka,
meadow fescue — Liulinetska 3, meadow clover — Peredkarpatska 33 and bird's-foot
trefoil — Aiaks.

The grass-stand was fertilized with nitrogen, phosphorus and potassium
fertilizers in the form of ammonium nitrate, granular superphosphate and potassium
salt. A complex of microelements in chelated form Mikrofol Kombi was used for
foliar feeding.

The research results show that the highest dry matter yield of 9.08 t/ha is
formed by sowing meadow clover, bird's-foot trefoil and a mixture of cereal grasses
(timothy grass, orchard grass, perennial fenugreek) when applying mineral fertilizers
at a dose of NeoPeoKeo. When sowing timothy grass with meadow clover on a similar
agricultural background, the yield of dry mass was 8.56 t/ha.

The grass mixture with the original 100% composition of cereal grasses
provided the lowest feed output. On average the yield of dry matter from 1 ha was
2.15-5.92 tons, green mass 9.85-22.58, respectively.

In the clover-timothy grass mixture, the share of meadow clover in the
harvest, on average over the years of grass use, remained at the level of 28.5; 28.6;
23.2; 22.7 and 17.0 % in the green mass. In a five-component mix (timothy grass,
orchard grass, perennial fenugreek, meadow clover, bird's-foot trefoil) fraction of
meadow clover in grass-stand made only 13.8-15.4 %. The content of bird's-foot
trefoil on average for four years of use was 11.3-22,8 % of the green mass.

It is established that the mixture of timothy grass with meadow clover
provides the highest yield of feed units — 7.07 t/ha and digestible protein of 1.08 t/ha
with the use of complete mineral fertilizer. The supply of one feed unit with
digestible protein reaches 140 g.
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[HcTHTYT cinmbebkoro rocnonapersa Kapmarcekoro periony HAAH

®opmMyBaHHA CigHMX cyMmilmleii Jy4yHUX TpaB Hig BIUIMBOM
MiHepaJILHOI0 Yy100peHHs

Mertot0 J0CTiKeHb OylI0 BHUSBHUTH OCOOMMBOCTI (hOpPMYBaHHs €JIEMCHTIB
MIPOAYKTUBHOCTI OaraTOpidHMX TPaB y TPaBOCYMIIIKaX CIHOKICHOTO THITy 3aJI€KHO
BiJ piBHS MIHEPaJIbHOTO YIOOPEHHS.

Hocnig O6yno 3akmaneHo B 2016 p. BecHSHHM O€3MOKPHBHHUM CIOCOOOM
ciBOM Ha JEpPHOBO-NIJ30JMCTUX IIOBEPXHEBO  OIVICEHHX  CEPEAHBOKHCINX
CYIJIMHKOBHUX IPYyHTaX. 3 0araTopiyHUX TpaB BHCIBAJIH: IMXKUTHUIIO OaraTopidyHy —
copt [poroduupkuii 16, tumodiiBky syany — IligripsHka, KOCTpHIIO JIy4HY —
Jlroninenpka 3, xoHrommHy nydHy — [lepenkapmaTtceka 33 i IsiBeHelb poraTtuii —
Asikc.

TpaBocriit ynoOproBanu a30THUMH, (HOocHOPHIMH Ta KaTIHHUMH JOOpUBAMHU
y ¢opmi amiauHOi CeNiTpH, TIpaHyJIbOBaHOTO cymepdocdaTy i KamiiHOI coui.
BukopucToByBaJIn KOMILIEKC MIKPOGJIEMEHTIB y XenatHiil ¢popmi Mikpodon komOi
IUIS TIO3aKOPEHEBOTO (JIMCTKOBOTO) IiHKUBICHHS TPaBOCTOIO.

JloCHmiDKeHHSIMA ~ BCTaHOBJIGHO, IO HAMOLIbIIa BpPOXKAHHICTE  CyXOl
peuoBury (9,08 t/ha) popMmyeThes 3a ciBOM KOHIOLIIMHHY JIyYHOT, JIABEHIIO POraToOro
1 CyMIIKK 371aKOBUX TpaB (TUModiiBka JydHa, rpscTHns 30ipHA, Ma>KUTHHIT
OaraTopiyHa) MpPU BHECEHHI MiHepalbHUX H0OpUB y 1031 NeoPeoKeo. 3a ciBOu
TAMOGDIiBKM Jy4HOI 3 KOHIONIMHOIO JYYHOI Ha AaHAJIOTIYHOMY arpoQoHi
YpOKaiHICTh CyX0i MacH cTaHoBmia 8,56 t/ha.

TpaBocymimr 3 BuxigauM 100-BiACOTKOBHM CKIagOM 3JIaKOBHX TpaB
3abe3neuniia HaiiMeHIIHi 30ip KopMy. 3a ycepelHeHHX NaHWX, Buxim 3 1 ra cyxoi
pedoBuHU cTaHoBHB 2,15-5,92 T, 3eneHoi Macu — BiamoBigHo 9,85-22,58.

VYV KOHIOMHMHO-TUMO]IIBKOBIH TPaBOCYMIIII YacTKa KOHIOIIMHU JIy4HOI B
ypoxai B CEpeHhOMY 32 POKH BHUKOPHCTAHHS TPABOCTOIO 30epirajiacs Ha PiBHI
28,5; 28,6; 23,2; 22,7 1 17,0 % B 3eneHiit maci. Y I ITUKOMIIOHEHTHIN CyMiIIili
(Tumo(iiBka ydHa, TPACTUI 30ipHA, TAKUTHHUI OaraTopiuyHa, KOHIOMIMHA JIydHa,
NSABEHENb pPOTaTHil) YacTka KOHIOMIMHK Jy4HOI y (opMyBaHHI TpPaBOCTOIO
craHoBmna smme 13,8-15,4 %. BMicT JMSIBEHITO pOraToro B CepeqHBOMY 32
YOTHPH POKH BUKOPUCTAHHS cTaHOBUB 11,3-22,8 % B 3eneHiit Maci.

BcraHoBneHo, 1o cymimka THMO(IiBKM JTy4HOT 3 KOHIOIIMHOIO JIyYHOIO
3abe3nedyye HaWBUIMH BHXig KopMmoBux omuuuus (7,07 tha) 1 meperpaBHOro
nporeiny (1,08 t/ha) 3a BuKOpUCTaHHS TIOBHOTO MiHEpaJbHOIO J00OpHUBA.
3abe3neyeHiCTh 0IHIET KOPMOBOT OJTMHHMII MIEPETPABHIM TPOTEiHOM qocsrae 140 r.

KnawuoBi cioBa: TpaBocyMimkd, ymoOpeHHs, OoTaHIYHHH CKJaf,
MIPOAYKTUBHICTB, CyXa Maca, KOPMOBI OJJHHUIII.
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Introduction. The basics of the formation of highly productive sown
grass-stands provide a sound approach to the development and practical
application of effective methods of their creation and rational use.

Sown grasslands, like natural ones, are a holistic system in which all
the components are closely linked by metabolic processes. Therefore, a very
important issue is the selection of the optimal number of herbs types that are
part of the grass mixture. For a long time it was considered expedient to
sow complex grass mixtures, which include 8—10 and even 15 species [1, 5,
7, 11, 25]. Later it was experimentally proved that grass mixtures of
simplified type of 4-5 species, and on a high agro-background — with a
smaller number of species in terms of productivity are not inferior to
complex, while significantly reducing seed costs, improving care, more
appropriate use of grass with biological characteristics of the main
components of herbal mixture.

It should be noted that the grass mixture is a planned mixture of
populations, species, varieties of grasses that live and develop according to
different patterns than in single-species crops. Each population included in
the grass mixture consists of genotypically and phenotypically diverse
individuals, has its own optimum, maximum and minimum conditions for
the accumulation of organic matter. At the same time, each population in a
mixed crop serves as a living condition for others. A change in the number
and biomass of one leads to changes in the other components. For each
population it is necessary to create such conditions which would provide the
greatest yield of all mix during all period of use. Therefore, it is important
to know how relationships are formed in the process of their mutual sphere
formation, types of behavior of different species in mixtures and changes
that occur in the composition of grass mixtures over time [3,4, 7, 14, 15, 21,
24, 29].

To save energy, it is important to continue the use of legumes in
grasslands up to 5-6 years [3, 10, 18]. This can be achieved by including in
the grass mixture stable, long-lived types of legumes, the correct mode of
use. According to M.F. Davydyuk and others, one of such ways may be to
reduce the seeding rate. On average, in three years the highest yield was
provided by legume-cereal grass mixture with half the sowing rate of
cereals and the generally accepted sowing rate of legume components on
the background of phosphorus-potassium fertilizers [7]. Reducing the
sowing rates of cereal components at a constant sowing rate of legumes
increases the productivity of grasslands by 1.3 times. The highest protein
content and collection of feed units is observed in the same variant. This
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technology helps to increase the fixation of biological nitrogen by 2.1 times
[1, 10-14, 17, 19].

It is established that after 3—5 years of grass use with more legume
component, soil enrichment by 210-250 kg/ha of nitrogen is achieved due
to root mass and formation of 7-12 t/ha of humus [15, 17]. 8 years after
sowing of perennial grasses, the stock of humus in the upper (80 cm) layer
increased by 25 t/ha [16]. Perennial legumes increase soil fertility much
more than cereals. After all, with their crop-root residues, in the soil
remains about 50% of nitrogen fixed from the air, which significantly
increases the yield of subsequent crops for 2-3 years. Perennial legumes are
able to form 500-700 kg/ha of humus annually, which is equivalent to the
application of 20-30 t/ha of manure [10, 23, 26-28]. Also, when growing
legumes, a certain part of the phosphorus accumulated by plants remains in
the soil and is contained in organic matter (root system), which is easily
decomposed by microorganisms.

Clover, depending on the conditions of cultivation and development,
during the year can absorb from the air about 140 kg/ha of nitrogen, in the
soil remains 60-80 kg/ha. The cost of 1 quintal of feed from clover
compared to other forage crops is quite low and it has only 170 g of
digestible protein per 1 feed unit [10, 20]. When meadow clover and
trifolium repens is included in the mixture in the quantity of 5 and 3 kg/ha
respectively — productivity of grasslands increases by 1.5-2 times, which is
equivalent to the introduction of 61-95 kg/ha of mineral nitrogen on cereals
[8, 16, 20, 22, 30].

However, in modern meadow grasses growing it is impossible to
completely abandon the application of nitrogen fertilizers, even on legumes,
as a result, there will be a sharp decline in yield, and in a few years — the
degeneration of grass. Experiments conducted by V.A. Tiuldiukov [19]
showed that without the use of fertilizers the yield of grass was at the level
of 1.7-2.4 t/ha of dry matter, at the average norms (Ni2o and Nigo) — 3.9-6.0
t/ha.

Therefore, it is very important for obtaining high productivity of
perennial grasses to ensure the correct selection of their species and
fertilizer rates, taking into account the soil and climatic zones of cultivation.

Materials and methods. Experimental work was carried out during
2017-2020 at the Institute of Agriculture of the Carpathian Region of
NAAS (Lishnia village, Drohobych district, Lviv region). The experiment
was based on sod-podzolic surface-gleyed medium-acid loamy soils.

In early spring, the formed grass-stand was fertilized with nitrogen,
phosphorus and potassium fertilizers in the form of ammonium nitrate,
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granular superphosphate and potassium salt. We used a complex of
microelements in the chelated form of microfol combi for foliar feeding
with grass.

Agricultural techniques in the experimental plots were generally
accepted, except for the elements that were studied in the experiment. From
perennial grasses were sown: perennial fenugreek — variety Drohobytskyi
16, timothy grass — Pidhirianka, meadow fescue — Liulinetska 3, meadow
clover — Peredkarpatska 33 and bird's-foot trefoil — Aiaks.

The selection of grass mixtures and their ratios were determined in
accordance with the recommendations for the area.

Harvest accounting was performed according to the method of the
Institute of Feeds NAAS by the division—weight method. The content of
absolutely dry matter was determined by drying plant samples in a
thermostat at a temperature of 100-105 °C (DSTU ISO 6497:2005).
Determination of species, botanical composition, yield structure and grass
density was performed by sampling the green mass from the plots of each
variant of 0.25 m? from the first and third repetitions, which were divided
into botanical-economic groups: cereals, legumes, grasses (DSTU
6017:2008). The total nutritional value of feed was calculated in feed units,
based on data from their own chemical analyzes and taking into account the
coefficients of their digestibility according to the A.P. Dmitrochenko (1972)
method. Processing and generalization of research results was performed
using the variance method of mathematical statistics (Dospekhov B.A.,
1985) using Microsoft Excel software [2, 9].

Results and discussion. The dry matter yield of the mixtures varied
depending on the level of fertilizer and the species composition of the grass-
stand. The collection of dry mass of sown grasses over the years of the
study varied depending on the level of fertilizer in the range from 1.53 to
12.82 t/ha, and on average over four years — from 2.15 to 9.08 t/ha. This
indicator was the lowest in areas fertilized only with phosphorus-potassium
fertilizers at the rate of PsoKso. Additional application of 30 kg of nitrogen
per 1 ha in the spring increased the dry matter harvest from 0.68 to 1.48
t/ha, depending on the variant of the grass mixture (Table 1).

Increasing the nitrogen dose to 60 kg/ha in the variant with timothy
meadow and meadow clover increased this figure to 8.56 t/ha, or 1.79 t/ha
compared to the control, which is 26.4%. Further increase of the nitrogen
dose to 90 kg/ha reduced the dry matter collection to 7.58 t/ha. This is due
to a decrease in the share of meadow clover from 28.5% in areas fertilized
with phosphorus-potassium fertilizers PsoKeo, t0 17.0% in areas fertilized
with complete mineral fertilizers at the rate of NgoPgoKso.
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Feeding the grass by applying over the vegetative mass of the drug
microfol combi on the background of complete mineral fertilizers N3oPsoKgo
contributed to some increase in dry matter yield: 1.03-2.10 t/ha more
compared to phosphorus-potassium fertilizer and 0.35-1.00 t/ha more in
comparison with NsoPsoKeofertilizer.

Over the years of research, a significant difference in the yield of dry
mass per area unit was observed. So, if in the first year of use of grass, from
1 hectare was collected depending on the level of fertilizer 2.49—-12.82 t/ha
of dry weight, on the second — 2.86-11.3 t/ha, on the third and fourth —
accordingly only 1.73-6.88 and 1.53-6.91 t/ha.

1. Dry mass yield of sown grassland depending on fertilizer and

composition of grass mixtures, t/ha

Grass mixtures Ave-
(types of grasses and Fertilizers | 2017 | 2018 | 2019 | 2020 rage
seeding rates) g
PeoKeo —
background (B) |11,93| 8,15 | 4,42 | 2,58 | 6,77
Timothy-grass B + Nao 12,36 9,46 | 5,04 | 2,94 | 7,45
(6 kg/ha), meadow | B + N3+
clover (16 kg/ha) treatment MK* |12,82|10,33| 5,13 | 2,93 | 7,80
B + Nego 11,45/10,62| 6,63 | 5,54 | 8,56
B + Ngo 11,50|10,33| 4,34 | 4,16 | 7,58
. PeoKeo —
Timothy-grass background (B)| 2,49 | 2,86 | 1,73 | 1,53 | 2,15
(4 kg/ha), orchard =57, "\ 4,84 | 4,80 | 2,19 | 2,48 | 3,58
grass (6 kg/ha), B+ Ngo*
E’grlfg/?]'g fenugreek | ireatment MK* | 5,01 | 6,68 | 2,61 | 2,70 | 4.25
fescue (6’kg/ha) B + Neo 508 587 345|454 473
B + Ngo 6,64 | 8,34 | 420 | 4,50 | 5,92
Timothy-grass PeoKeo —
(4 kg/ha), orchard background (B)| 9,58 | 7,62 | 5,25 | 3,74 | 6,55
grass (6 kg/ha), B + N3 11511991 1491|388 755
perennial fenugreek | B + N3o +
(6 kg/ha), meadow | treatment MK* |10,90(11,30| 5,83 | 4,98 | 8,25
clover (3 kg/ha), B + Neo 11,41(11,12]| 6,88 | 6,91 | 9,08
bird's-foot trefoil
(3 kg/ha) B + Nogo 10,38| 7,77 | 5,87 | 4,27 | 7,07
LSDgs, t/ha Factor A 020 027 0,08 0,09
Factor B 025 033 011 0,20
Interaction AB 0,44 0,57 0,22 0,25

*MK — microfol combi.
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And first of all it concerns sites fertilized only by phosphorus-
potassium fertilizers. This is due to the loss of yielding grass-stands of
legumes and cereals.

Thus, the highest yield of dry mass (9.08 t/ha) was provided by
sowing of meadow clover, bird's-foot trefoil and a mixture of cereal grasses
(timothy-grass, orchard grass, perennial fenugreek) when applying mineral
fertilizers at a dose of NeoPsoKso. When sowing timothy-grass with meadow
clover on a similar agricultural background, the dry matter yield was
8.56 t/ha.

According to the averaged data during 2017-2020, the quantity of
meadow clover in the experiment was 17.0-28.6% and the quantity of
bird's-foot trefoil was 11.3-22.8%. The content of legumes in the variants
with the introduction of starting doses of nitrogen (N3o) was 29.0-28.6%,
while in the background variant — 28.5-37.2% in the green mass. And
further increase in doses of nitrogen fertilizers significantly reduced the
amount of legumes in the grass. In the variant with sowing only cereal
grasses, their content in the herbage was 72.7-86.0%, self-seeding grasses —
13.9-27.3% in the green mass (Table 2).

2. Botanical and economic composition of grass-stands depending on
fertilizer and composition of grass mixtures, average for 2017-2020,%
of the total yield

Grass mixtures Bird's- .
(types of grasses and| Fertilizers I\/(I;Iagsec))rw foot | Cereals D'Jg%int
seeding rates) trefoil
1 2 3 4 5 6
PgoKeo —
Timoth background (B) 285 ) 58,3 133
Ghgha) BN 208 - | ofd 1
meadow clover B+ Nao+ 23,2 - 61,1 15,5
(16 kg/ha) treatment MK* ' ' '
g B + Neo 22,7 - 651 | 122
B + Ngo 17,0 - 70,8 12,2
. PeoKeo —
- - - 72,7 27,3
anlzoltr% gci?g;ar d background (B)
g/na), B + Nao - - 805 | 194
grass (6 kg/ha), B+ Nuo T
perennial fenugreek %0 < - - 760 | 238
(6 kg/ha), meadow treatment MK
fescue (G’kg/ha) B + Nao - - 80,6 19,3
B + Ngo - - 86,0 13,9
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1 2 3 4 5 6
Timothy-grass PeoKeo —
(4 kg/ha), orchard  |packground (B) 144 228 51,7 11,0
grass (6 kg/ha), B + Nsg 15,0 14,0 57,0 14,2

perennial fenugreek B + N3o+

(6 kg/ha), meadow  |treatment MK* 13,0 11,3 59,6 17,3

El_o(\j/erf(S kg/hfa),I B + Neo 15,4 11,9 63,0 9,62
ird's-foot trefoi
(3 kg/ha) B + Ngo 13,8 13,3 62,3 10,6

There is no clear dependence of the change in the content of the
legume component in the green mass on the foliar feeding of grasses with
the drug microfol combi.

Increasing the rate of application of nitrogen fertilizers in the
experiment to Ngo significantly reduced the percentage of sown legumes in
the grass-stand and, as a consequence, led to a decrease in yield. Thus, if in
the areas fertilized only with phosphorus-potassium fertilizers PeoKeo,
legumes in the grassland averaged 28.5-37.2% over the years of research,
then in the areas fertilized with N3oPsoKso— 21.0-29.0%.

A further increase the nitrogen dose to Neo slightly reduced the
content of the legume component in both grass mixtures: up to 22.7% on
timothy-clover and in the mixture, which included meadow clover (3 kg/ha)
and bird's-foot trefoil (3 kg/ha), to 27.3%. Application of Ngo reduced the
content of legumes in the grassland to 17.0% in the first and to 27.1% in the
third grass mixture.

The purpose of growing legumes and cereals is to increase the
production of digestible protein and fully provide with it a feed unit. In our
case, 1 kg of dry mass of legume-cereal grass mixtures contains 0.60-0.92
feed units, and digestible protein in the feed unit — 102—143 g, which is fully
consistent with the established zootechnical standards for feeding animals
(Table 3).

Low saturation of the fodder unit with digestible protein was
observed in the variants with sown cereal grasses — only 53.9-103 g.
However, the feed of cereal grasses when applying nitrogen fertilizers was
characterized by a sufficient content of feed units — 65-73 g in 1 kg of dry
weight. As the nitrogen dose increased from 30 to 60 kg/ha, the yield of
feed units increased.

43



ISSN 0130-8521. Ilepenripae Ta ripcske 3emiepo6cTBo i TBapuHHHITBO. 2021. Bum. 70 (2)

"1qUI0D [OJOIIIUT — MIA]

05°0 Il 1504 19°0 SN +d (/3 £) [10Jo1 10035, pIIq|
1L°0 1€1 §r'S 09°0 UN + g “(ery/3Y £) 19A0[2 mopeau]
§9°0 PTl 8T #9°0 A Jueunean + 9N + g “(et/3y 9) Yae18nusg [eruaiad
6570 IZ1 167 €9°0 N+ | ‘(3 9) sseIs pretoIo
50 sTI 611 ¥9°0 (&) punoisiyoeq — 09329 “(eu/3Y ¥) ssers-Amown
: : : 0%

Gno mnﬁ: wmnm mono N+ d (e/3Y 9) anosa] mopeaur
6€°0 8'T8 or'e L0 UN+d o -

_ _ _ _ (e/3y 9) yoor3nue] jeruuarad
€0 6°CL 90°¢ L0 x [N JUSTean + 0N + “(eyy3y 9) sse1d pregoIo
: : : : N1 g /5 9) SIS PIETD
rzo £69 19T £L0 . N “(eq/3Y ) sserd-Lqotm

z1ro 6°E¢S LOT 050 (&) punorsyoeq — 09|

00°1 vl L6°9 W60 0N +

80°T ol 0L°L 06°0 PN +d o

- - - (ey/3y 91) I9A0[D mopeau]
89°0 SEl L0°S €9°0 x TN JUSTEaD + 0N + ¢ 5 -
‘(v sseIg-Aou

990 LTI 1T°¢ 0L°0 N+ d (F0/5Y 9) oL

69°0 T01 vy 99°0 (&) punorsyoeq —93*°d

. 3 ‘jun pooy [ et} . - -
.Sm“mb qu%‘”w ur urajoid ‘sjiun pasy s Mwwﬂ MM SIeZIIe ] @WH%\%@MMM MMMWMMM w.&
HELIOMANOT qiqusetiq | goparg | M P JO SO0 ST SRR

0707-LT0T 10] dSLIIAE ‘SAIMIXIW SSCIS
Jo uonisodurod pue Id7IMIAY uo Surpuadap Jappoj pue)s-ssEIs umos Jo ssewr L1p Jo Aanonpoad pue wonLnny *¢

44



ISSN 0130-8521. Ilepearipse Ta ripceke 3emnepoocTBo i TBapuHHEHMITBO. 2021. Bum. 70 (2)

Conclusions. The highest yield with a dry matter of 9.08 t/ha is
formed by sowing meadow clover, bird's-foot trefoil and a mixture of cereal
grasses (timothy-grass, orchard grass, perennial fenugreek) when applying
mineral fertilizers at a dose of NgoPsoKso. During the sowing of timothy-
grass with meadow clover on a similar agricultural background, the dry
matter yield was 8.56 t/ha.

The use of microelements in the form of the drug microfol combi
contributed to some increase in yield indicators, namely: on the grass
mixture of timothy-grass (6 kg/ha) and hybrid clover (16 kg/ha) by 0.35
t/ha; cereal grassland — 0.67 t/ha; on grassland of timothy-grass (4 kg/ha),
perennial fenugreek (6 kg/ha), perennial fenugreek (6 kg/ha), meadow
clover (3 kg/ha) and bird's-foot trefoil (3 kg/ha) — 0.70 t/ha of dry mass.

Increasing the rate of application of nitrogen fertilizers in the
experiment to Ngo significantly reduced the percentage of sown legumes in
the grass and, as a consequence, led to a decrease in yield.

It was found that the mixture of timothy-grass with meadow clover
provides the highest yield of feed units (7.07 t/ha) and digestible protein
(1.08 t/ha) with the use of complete mineral fertilizer. The supply of one
feed unit with digestible protein reaches 140 g.
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