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The Effect of Fertilisation on the Nutritional Value
of Alfalfa-Grass Mixtures in the Right-Bank Forest-Steppe

Abstract. One of the ways to reduce protein deficiency and produce complete feed is the cultivation
of alfalfa-grass mixtures, which, due to the optimal ratio of protein and carbohydrate compounds,
mineral salts and other valuable biologically active substances, most fully meet the physiological
needs of animals. The purpose of the research was to determine the effect of mineral fertilisers on
the nutritional value of alfalfa-cereal grass mixtures. Experimental studies were conducted during
2014-2016 on the experimental field of the Department of Feed Production, Land Reclamation
and Meteorology, which is located in the SE NUBIP of Ukraine “Agronomic Research Station” on typical
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low humus black soil. The results of the conducted research revealed that the inclusion of alfalfa in
cereal grass stands increases the content of crude protein to a greater extent than the application of
nitrogen at the rate of N, on the same cereal grass stand on the same background of P, K, . There were
no significant differences in crude protein accumulation between alfalfa-grass stands with different
cereal components on the same backgrounds. The introduction of alfalfa into grass stands promotes
the growth of protein and crude fat in the feed and reduces the content of nitrogen-free extractives.
The chemical composition of grass feed is most affected by nitrogen fertilisers on grass stands. With
the introduction of N on the background of P, K, the dry weight of the feed increases by 2.8% of the
crude protein content and 26 g of the provision of a feed unit with digestible protein. The digestibility
of the dry mass of alfalfa and legume-cereal grass stands relative to pure cereals increases by 2-5%.
The composition of cereal components in legume-cereal mixtures and the fertiliser system do not

significantly affect the digestibility of feed. On all studied grass stands the highest quality of forage is

provided by the introduction of N

60~ 607790

P_ K. +Fumar

Keywords: alfalfa-grass mixtures, feed nutrition crude protein, crude fat, metabolisable energy

RELEVANCE

One of the urgent problems of the livestock in-
dustry in Ukraine is the lack of vegetable protein
in the diet of animals. According to the zootech-
nical norm, each feed unit should be provided
with 105-115 g of digestible protein, but in fact, it
contains 30-35% less, which leads to a decrease
in livestock productivity and feed overspending
by more than 1.5 times (Kurgak V. H., Tovstosh-
kur V. M., 2010; Makarenko PS., 2003; Petrychen-
ko V. et al.) One of the solutions to this problem
is to increase the efficiency of the use of natural
fodder lands - a valuable source of cheap grass
fodder, well balanced in protein, minerals and
vitamins, but also a significant factor in improv-
ing the ecological situation in agricultural land-
scapes, as they protect soils from erosion and
water sources from siltation.

In Ukraine, the area of such lands is about
7.8 million hectares, including 1 million hectares
in the right-bank Forest-Steppe. However, their
productivity today does not exceed 1.0-1.2 t/ha of
feed units, which is several times less than their
potential capabilities. Technological methods of
formation of highly productive sown grass stand
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on natural fodder lands recommended by many
scientists are too energy- and resource-con-
suming under modern conditions (Kovtun K.
P et al, 2018; Kurgak V. G. et al,, 2002; Kurgak V.
G., Titova V. M., 2002; Panakhid H. Ya. et al., 2020;
Patyka V. P. et al., 2015).

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

Along with the need to increase the yield of sown
grasslands, it is important to obtain high-quali-
ty feed for animals The nutritional value of per-
ennial forage grasses is significantly affected by
soil conditions, species and varietal composi-
tion of grass stands, the mode of its use, fertil-
isation and other agrotechnical methods (Kur-
hak V.G, Voloshyn V. M, 2017, V. Olifirovich VA,
Veklenko U.A., 2021; Petrychenko V. et al., 2020;
WeifR K., Kalzendorf C., 2016).

An effective means of improving the qual-
ity of feed, especially in terms of protein con-
tent, is the introduction of legumes into peren-
nial forage agrophytocenoses (Makarenko PS.,
2003). Their inclusion in the grass mixture in the
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amount of 50% and more promotes intensive
regrowth of plants, improves the protein content
of the feed and its mineral composition, and also
increases the yield of livestock products per unit
of feed by 15-30% (Panakhid H.Ya. et al., 2019).

With highly effective fertilisation, leg-
ume-grass stand in the conditions of the For-
est-Steppe of Ukraine can provide a yield of
840 t/ha of dry matter, 0.97 t/ha of digestible pro-
tein and 87.5 GJ/ha of metabolisable energy. With
the complex use (two mowing and further alien-
ation of grass in the phase of pasture ripeness),
the productivity of the mentioned indicators
can be respectively 12.6 t/ha, 9.60, 112 t/ha and
136 GJ/ha of metabolic energy (Kovtun K.P, 2018).

Among perennial legumes, the leading role
belongs to sowing alfalfa, which, due to the abil-
ity to actively use the moisture reserves of the
autumn-winter period, even in spring drought,
is able to form high yields (Kurhak VG., Volos-
hyn VM., 2017, Kovtun et al, 2020). Phytocenoses
containing alfalfa sowing, compared to the same
with the participation of meadow clover, are
characterised by longer productive longevity
(Kurhak VH. Tovstoshkur V.M., 2010, Kurhak V.H.
etal,2020), so the share of alfalfa-grass mixtures
in the structure of mown areas should reach 55-
70% (Oenema O. et al, 2014). However, the the-
oretical aspects of the formation of high-pro-
ductivity of mown grass stands of alfalfa sown
in mixtures with various cereal components re-
main unclear.

Among the technological factors of in-
creasing the productivity of sown legume-grass
meadow phytocenoses, the most ambiguous is
theuse of mineral fertilisers, especially nitrogen
fertilisers. It is determined that on poor soils, as
aresult of a high level of fixation of atmospheric
nitrogen by legumes of symbiotic nitrogen from
the atmosphere, crops form a high yield. On ni-
trogen-rich soils, leguminous plants largely
lose their value as nitrogen fixers. In general,

Meadow agrophytocenoses of various compo-
sitions respond positively to the application
of mineral fertilisers (Olifirovych V.A., Veklen-
ko Yu.A., 2021, Weif K., Kalzendorf C., 2016).

In improving the efficiency of modern agri-
cultural production, it isimportant to use growth
regulators that affect protein synthesis, assimi-
lation of nitrogen, phosphorus and potassium,
positively affect the process of photosynthesis
and reduce the content of nitrates in the feed.

Given their physiological characteristics,
many authors (Kurhak VG., Voloshyn V.M., 2017,
Kovtun K.P et al, 2018, Olifirovych V.A., Veklen-
ko Yu.A.,, 2021) propose a strategy for optimising
the mineral nutrition of plants, focusing on the
mandatory use of growth stimulators in modern
technologies for growing crops, which will make
it possible to reduce the rate of application of
mineral fertilisers without reducing the level of
yield and minimises the risks of environmental
pollution of the environment and the resulting
products. The use of growth stimulators makes it
possible not only to obtain an additional 10-25%
of the gross harvest of agricultural products but
also reduces the content of nitrates and heavy
metals in plants, as well as increases the nutri-
tional value of grown feed (Lukyanets O.P, 2003;
Panakhid H.Ya. et al., 2019). Due to low produc-
tion doses, growth stimulants belong to low-cost
elements of agricultural technology (Kurhak V.G.,
Titova V.M., 2002). Their effectiveness is largely
determined by the soil-climatic and agrotechni-
cal conditions of growing crops.

The purpose of the research was to study the
influence of technological measures of growing
alfalfa-grass mixtures on the nutritional value
of feed in the conditions of the right-bank for-
est-steppe.

MATERIALS AND METHODS

Experimental studies were conducted dur-
ing 2014-2016 on the experimental field of the
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Department of Feed Production, Land Reclama-
tion and Meteorology, located in the SE NUBiP
of Ukraine “Agronomic Research Station”. The
experimental scheme included the following
factors: factor A - grass stand (types of grasses
and seeding rate of their seeds, kg/ha): 1) alfal-
fa, 16; 2) alfalfa, 12 + Fescue Grass, 10 + Festu-
ca pratensis, 8; 3) alfalfa, 10 + Fescue Grass, 10
+ Dactylis glomerata, 8; 4) alfalfa, 10 + Bromus
inermis, 14 + Lolium perenne, 10; 5) alfalfa, 10
+ Bromus inermis, 14 + Fescue Grass, 8; 6) Bro-
mus inermis, 14 + Fescue Grass, 8 (grass stand),
control; factor B - fertiliser (nutrients and
their doses): 1) no fertilisers, control; 2) p K,
3) NP K, 4) N, P, K,, + Fumar growth stim-
ulator. The area of the plot is 25 m?, and the
replication of the experiment is four times. The
technology of growing perennial grasses, with
the exception of the studied factors, is general-
ly accepted for the Forest-Steppe of right-bank
Ukraine. Phosphorus and potassium fertilisers
in the norm of P__K_, according to the scheme

60~ 790’
of the experiment were applied annually in

autumn. Nitrogen fertilisers at the norm of N60
were used in three doses: N, in spring on per-
mafrost soil and N, - after the first and second
mowing. Spraying of the grass stands with a Fu-
mar growth stimulator was carried out at the
beginning of the regrowth of grasses of each
slope at a dose of 2 l/ha with water consump-
tion of 200 1/ha during the period when cereal
grasses were in the tillering phase, and alfalfa
was in the shoot formation phase.

The soil of the experimental field is typical
low-humus chernozem. The content of humus
in the topsoil is 4.2-4.6%, mobile phosphorus
(according to Machigin) - 40-55 mg/kg of soil,
exchangeable potassium - 150-165 mg/kg of
soil, easily hydrolysed nitrogen (according to
Kornfield) - 140-160 mg/kg, pH of the salt ex-
tract - 6.7-7.0.

RESULTS AND DISCUSSION
According to the research results, it was found
that the addition of alfalfa to cereals significantly
improved the quality of feed (Table 1).

Table 1. Content of organic substances in feed and digestibility of alfalfa, alfalfa-grass and cereal
grass depending on fertiliser, % in dry weight (average for 2014-2016)

Fertiliser Crude protein Protein Crude fat ‘ Crude fibre ‘ rem ‘ Digestibility, %
Alfalfa

No fertilisers 17.5 11.8 2.5 25.1 46.7 60

Peooo 18.1 12.7 2.6 26.7 43.6 58

NeoPooKso 19.1 133 2.9 27.9 40.7 58

NoP oK+ FUmar 19.9 13.7 3.0 28.0 39.5 59
Alfalfa + Fescue Grass + Festuca pratensis

No fertilisers 16.5 121 2.8 27.7 44.0 59

PeoKo 17.0 12.8 3.0 28.3 42.4 58

NeoPeoKso 17.4 134 34 28.9 41.7 58

N,,P oK+ Fumar 18.4 13.6 3.5 29.0 39.6 58
Alfalfa + Fescue Grass + Dactylis glomerata

No fertilisers 16.8 12.6 31 28.7 ‘ 43.0 ‘ 58

Plant and Soil Science (12)3
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Table 1, Continued

Fertiliser Crude protein Protein Crude fat Crude fibre rem Digestibility, %
PeoRoo 16.9 13.0 33 29.0 413 58
NeoPeoKso 18.4 13.7 35 29.5 38.8 57
NoPeoKyo+ Fumar 18.6 139 3.6 29.7 38.2 57

Alfalfa + Bromus inermis + Lolium perenne
No fertilisers 17.0 12.9 33 29.0 41.3 59
P 17.4 133 35 29.3 40.2 58
NeoPeoKoo 18.8 13.7 3.7 29.9 41.7 58
Ng,Po,Kop + Fumar 19.1 14.1 3.7 29.4 37.8 59
Alfalfa + Bromus inermis + Fescue Grass
No fertilisers 17.0 11.9 2.6 26.9 44.8 58
PooKoo 17.3 12.4 2.9 27.7 43.1 57
NeoPooKso 18.7 13.0 3.0 28.6 40.5 58
NgoPeoKyo+ Fumar 19.0 13.4 3.2 28.8 39.7 58
Bromus inermis + Fescue Grass (grass stand)
No fertilisers 11.1 9.5 3.6 29.6 47.2 55
Peoloo 11.9 10.2 3.8 294 46.5 56
NeoPeoKoo 14.8 12.6 3.7 29.8 43.3 55
NoP oK+ FUmar 15.3 13.1 3.7 29.2 43.3 55
Zos‘z;icdha“r:a' 14 - 35 25-30 - 50-70

LSD,,, % 0.6 0.6 0.2 0.6 0.7 2

Thus, on a nitrogen-free background (in
variants without fertilisers and with the intro-
duction of P, K, ) the content of crude protein
in the dry weight of feed increased from 11.1-
119 to 16.5-174% or by 5.4-55%, and with the
introduction of nitrogen (variants NP, K., and

N, P K, + Fumar) - from 14.7-15.3 to 174-191%
or by 17-27%. Thus, the increase in crude pro-
tein content on nitrogen-free backgrounds was
more intense than on nitrogen backgrounds.
There were no significant differences in crude
protein accumulation between alfalfa-grass

stands with different cereal components on the

same backgrounds. In alfalfa grass on the same
backgrounds of fertilisers, it was accumulated in
dry weight by 0.5-1.5% more than in alfalfa-grass
mixtures. The lowest amount of crude protein
was observed in the grass stand - 11.1-11.9% in
the variants without nitrogen and 14.7-15.3% for
its introduction.

The introduction of alfalfa in the composi-
tion of the grass mixture simultaneously with the
increase in crude protein content also led to an
increase in protein content, crude fat, improved
the digestibility of dry matter and reduced the
amount of nitrogen-free extractive substances.

Plant and Soil Science (12)3
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In the absence of nitrogen fertiliser in the
grass stands of alfalfa and legume-grass mix-
tures, compared with the grass stand, the pro-
tein content in the dry weight of feed increased
from 9.5-10.2 to 11.8-13.7% or by 2.3-3.5%, while
with the introduction of nitrogen (N P, K, and

N, P Kot Fumar) - from 12.6-13.1 to 13.0-14.1%
or only by 0.4-1.1%. Thus, the increase in protein
content, and crude protein, is more intense when
growing plants on nitrogen-free backgrounds.

The digestibility of the dry weight of the for-
age of alfalfa and legume-cereal grass stands
relative to pure cereal crops increased from 55-
56 to 57-60% or by 2-5%. The composition of ce-
real components in legume-cereal mixtures and
fertiliser systems did not significantly affect the
digestibility of feed.

The content of nitrogen-free extractive sub-
stances under the influence of symbiotic and
mineral nitrogen, in contrast to nitrogen-con-
taining substances (crude protein and protein),
decreased. Thus, in alfalfa and alfalfa-cereal
grass stands, where symbiotic nitrogen has an
impact, the content of rem in the dry weight
of feed on backgrounds without nitrogen de-
creased from 46.5-47.2% to 40.2-46.7% or by 1.5-
6.3%. When applying nitrogen fertilisers (variant
N, P K, compared to P_K, ) on grass stands,
the rem content decreased by 3.2%, while on
stands with alfalfa - by 0.7-2.6%.

Among mineral fertilisers, the chemical
composition of grass feed from grass stands is
most affected by nitrogen fertilisers, the applica-
tion of which in a dose of N, on the background
of P, K, on average for all slopes, led to an in-
crease in the dry weight of feed, first of all, the
content of nitrogen-containing substances, in
particular, crude protein - from 11.9 to 14.7%, or
by 2.8%, and protein - from 10.2 t0 12.6%.

In alfalfa and alfalfa-grass stands, the con-
tent of crude protein and protein from the intro-
duction of nitrogen changed to a lesser extent -

Plant and Soil Science (12)3

for the introduction of N, on the background
of P, K,, on average, for all mowing in the dry
weight of feed, the content of crude protein in-
creased from 16.9-18.1to 174-19.1%, protein from
12.4-13.3 to 13.0-13.7%. Simultaneously with the
increase in the content of crude protein (by 0.5-
2.9%), a decrease in the content of nitrogen-free
extractives was observed.

Consequently, theinclusion of alfalfain grass
stands provided an increase in the crude protein
content to a greater extent than the introduction
of nitrogen at a dose of N, on the same cereal
stand on the same background of P_ K, .

On all studied grass stands the highest qual-
ity of forage was provided by the introduction of
NP K.+ Fumar. On alfalfa and alfalfa-grass
stands, such a combination of technological
measures provided the accumulation of 184-
19.9% of crude protein in dry weight, which is
1.8-2.4% more compared to the variant without
fertilisation. Under such conditions, the grass
stand accumulated 15.3% crude protein, which is
4.2% more than without fertilisers.

The content of crude fat in dry weight was
2.5-3.8%, crude fibre — 25.1-29.9%. These param-
eters of feed quality did not significantly depend
on the studied factors.

Comparison of the chemical composition of
the obtained feed with the zootechnical stand-
ards of cattle feeding showed that their values
mainly corresponded to the established stand-
ards, however, some discrepancies were also
noted. Thus, the content of crude protein on the
sown cereal stands on the background without
fertilisers and with the introduction of P, K
was less than average (11.1-11.9% compared to the
standard of 14% in dry weight).

Whenusingtheobtained grassfeedinanimal
feeding, it is important to evaluate it according
to the indicators provided by the current stand-
ards of Ukraine for assessing the quality of feed.
According to the data obtained, the content of

G
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feed units in the dry weight of different types of = 8.6-9.5 MJ/kg, the provision of one feed unit with
grass stands was 73-82%, exchangeable energy -  digestible protein - 107-174 g (Table 2).

Table 2. Nutritional value, energy intensity of dry mass and provision of fodder unit with digestible
protein of meadow grasslands depending on fertilisation, (the average for 2014-2016

- . Exchangeable energy Provitsion_ .
Fertiliser Content of feed units, % content, MJ/kg of feed unit wn.th digestible
protein, g
Alfalfa
No fertilisers 81 9.4 151
PR 82 9.5 154
NgoPeoKeo 82 9.5 164
N¢oPeoKgo + Fumar 82 9.5 170
Alfalfa + Fescue Grass + Festuca pratensis
No fertilisers 76 9.0 152
PR 77 9.1 155
NgoPeoKoo 76 9.2 160
NgoPoKgo+ Fumar 77 9.2 167
Alfalfa + Fescue Grass + Dactylis glomerata
No fertilisers 76 9.0 155
PooKoo 78 9.1 152
NP Koo 77 9.2 165
NgoPooKgo + Fumar 77 9.2 168
Alfalfa + Bromus inermis + Lolium perenne
No fertilisers 76 8.9 158
PR 77 9.1 158
NgoPeoKeo 78 9.1 168
NoPeoKoo + FUumar 77 9.2 174
Alfalfa + Bromus inermis + Fescue Grass
No fertilisers 76 9.0 156
PR 77 9.1 158
NgoPeoKoo 76 9.2 172
NgoPeoKoo + FUmar 77 9.2 173
Bromus inermis + Fescue Grass (grass stand)
No fertilisers 73 8.6 107
PoKeo 74 8.7 112
NeoPeoKoo 75 8.8 138
N¢oPeoKgo + Fumar 75 8.8 143
Zootechnical standard 70-100 8-11 110-115

' ;9 Plant and Soil Science (12)3
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It was found that the introduction of alfalfa
in the composition of alfalfa-cereal grass mix-
tures contributed to an increase in the content of
feed units in the dry weight of grass from 73-75
to 76-78%, and the content of metabolisable en-
ergy - from 8.6-8.8 to 8.9-9.2 MJ/kg compared to
pure cereal crops.

Comparing the obtained values of these in-
dicators on alfalfa-cereal grass stands with sin-
gle-species alfalfa sowing, it was determined
that alfalfa sowing is characterised by slightly
higher nutritional value and energy intensity. Its
dry weight contained 4-6% more feed units and
0.3-0.5 MJ/kg more metabolisable energy. The
parameters of nutrition and energy intensity
changed little under the influence of fertiliser,
only a tendency to increase the parameters of
these indicators was noted.

The provision of a feed unit with digestible
protein in the conducted studies was quite high
and depending on the action of the studied fac-
tors was 107-174 g. This indicator was most af-
fected by symbiotic and mineral nitrogen. With
the inclusion of alfalfa in cereal grass stands,
and in pure alfalfa crops in the absence of nitro-
genmineralfertiliser, the provision ofafeed unit
with digestible protein increased from 107-112 g
to 151-174 g or by 44-62 g, with the introduction
of mineralnitrogen - from138-143gt0160-174 g
or by 22-31 g. Among legume-grass mixtures,
no significant difference was observed in the
provision of digestible protein per feed unit.

The application of nitrogen fertilisers im-
proved the supply of digestible protein to the
feed unit more significantly on cereal grasses
than on alfalfa and alfalfa-cereal grass stands.
Nitrogen fertilizers at the rate of N,, on the
background of P, K, on the cereal grass in-
creased the provision of a feed unit with digest-
ible protein by 26 g, on alfalfa and alfalfa-cereal
grass - by 5-14 g.

The highest nutritional value of feed for this
indicator on all grass stands was seen with the
introduction of N P, K, + Fumar and amount-
ed to 167-174 g on alfalfa and alfalfa-grass
stands (exceeding 13-19 g before the control),
143 g on cereal stands (the increase to the con-
trol was 36 g).

CONCLUSIONS

Cultivation of alfalfa and alfalfa-grass stands
without nitrogen fertilisers results in the pro-
duction of grass fodder with a crude protein con-
tent in dry weight of 11.1-19.1%. The introduction
of alfalfa into grass stands promotes the growth
of protein and crude fat in the feed and reduces
the content of nitrogen-free extractives.

The chemical composition of grass feed is
most affected by nitrogen fertilisers on grass
stands. With the introduction of N, on the back-
ground of P, K, in the dry mass of feed, the con-
tent of crude protein increases by 2.8% and the
supply of digestible protein to the feed unit in-
creasesby 26 g.
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Bn/vB yAO6peHHS Ha NMOXXUBHY LiHHICTb NIOLLe pHO-31TaKOBUX
TpaBocyMiloK y lNpaBo6epexxHoMy JlicocTeny

AHoTauif. OgHuM i3 nUIAXiB 3MeHImEeHHA AediluTy mpoTeiHy Ta BUPOOHUIITBA ITOBHOLIHHUX
KOpMIB € BUPOIIYBaHHA JIIOLEPHO-3JIaKOBUX TPABOCYMIIIOK, fKi 3aBASKU ONTUMaJIbBHOMY
CHiBBiZHOIIEHHIO 6iNTKOBUX i BYIVIEBOOHUMX CIIONYK, MiHEpaJIbHUX COJNeM Ta iHUIMX LiHHUX
610JT0TIYHO AaKTUBHUX PEYOBUH HAMOGIIBII TOBHO 3aJ0BOJIbHAIOTE i3ionoriuni morpebu TBapHH.
MeTo10 moCTimKeHb 6y/10 BU3HAYEHHS BIUIMBY MiHepaJbHUX HOGPUB Ha MOKUBHICTD JIFOLIEPHO-
3JIaKOBUX TPaBOCYMIILLIOK. ERCIIepUMeHTaIbHI AOCIiAKeHHS IIPOBOAWIN ITpOoTAroM 2014-2016 pp.
Ha JOCJiZHOMY IoJTi KadeIpyu KOPMOBUPOOHUIITBA, MeJTiopaliil Ta METEOPOJIOTii, IKe PO3TaIlIOBaHe
y BIT HVEIII YKpalHu «ArpOHOMIYHA JOCIifHA CTaHIIisg» Ha YOPHO3eMi TUIIOBOMY MaJIOTyMyCHOMY.
Pe3ynbTaTu NpOBeeHUX HOCHiJKeHb IOKa3aly, 10 BKIIOYEHH] JIIOLIEpHU B 3/IaKOBI TPaBOCTOL
mifBuUIye BMICT CHpOro MpoTeiHy B 6imbiuiit Mipi, HbX BHeceHHA a30Ty B HOpMi N, Ha ToMy X
37IaKOBOMY TpaBOCTOI Ha ToMy X ¢oHi P, K, . ICTOTHMX BiIMIHHOCTEM Y HaKOIMYEHHi CHPOTO
MIpOTeiHy MDK JIIOLIEPHO-3/IaKOBMMU TPaBOCTOAMU 3 DiSHMM CKJIaIOM 3JIaKOBUX KOMIIOHEHTIB
Ha OJHaKOBUX QOHaX He BUABJIEHO. BBeZleHHA JIIOLIEpHU B TPABOCTOI CIIPHAE 3pOCTAHHIO BMICTY
IIpOTeiHy i CUPOro JKUpY B KOPMi Ta 3MeHIIye BMICT 6€3a30TUCTHUX eKCTPaKTUBHUX PeYOBUH. Ha
XiMIUHUI CRIIaZ, TPaB>IHOTO KOPMY HaMbiblile BIUIMBAIOTh a30THI JO6pUBA Ha TpaBOCTOSAX. [1pu
BHeceHHi N, Ha ¢oHi P, K, y cyxilt Maci RopMy 36inblIyeThca Ha 2,8% BMICT CUPOTo IpoTeiHy i
Ha 26 T 3a6e3MeyeHicTh KOPMOBOI OAMHUII TIEpeTpaBHUM ITpoTeiHOM. [TepeTpaBHIicThb cyxoi Macu
JIIOLIEPHO-3/IaKOBUX i 6060B0O-3/1aKOBUX TPABOCTOIB BiTHOCHO YHCTO 3JIaKOBUX ITiIBUILYETHCA Ha
2-5%. Cryaz 371aKOBUX KOMITOHEHTIB y 6060B0-3/1aKOBUX TPABOCYMIILITKaX Ta CUCTEMa yA06peHHS
CYTTEBO He BIUIMBAIOTh Ha IlepeTpaBHICTh KopMy. Ha BcCix ZOCTiIKyBaHUX TPABOCTOSX HAMBUILY
AKICTb KOpMY 3a6e31euye BHECEHHS N, P, Ky, + Pymap

KnouoBi cnoBa: JIolepHO-3/71aK0Bi TPABOCYMIIIIKY, ITOKUBHICTh KOPMY, CUPUM MPOTEIH, CUPUN
JKUp, 06MiHHA eHeprig
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