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system with an extended grazing period for meat livestock in the late autumn period. The purpose of the study was
to select the best perennial grasses for late autumn alienation of herbage in the system of an extended continuous
pasture for meat breeds of cattle in the Right-Bank Forest-Steppe. The results of long-term research on the features
of the development of the yield of aboveground biomass, the chemical composition of feed, the stability of certain
types of grasses depending on the time of alienation of aboveground biomass in total for all cycles of use and
in the last cycle in the autumn period are presented. The highest productivity (at the level of 0.60-0.95 t/ha of
dry weight) of all types of grasses in the last (autumn) cycle of use is provided when the green mass is alienated
on October 1. When alienated at a later date, the collection of dry mass from 1 ha decreases, while the quality of
feed worsens due to a decrease in the content of crude protein and an increase in the concentration of crude fibre
to the limits that do not meet the zootechnical norm of feeding cattle and the requirements of DSTU for green
feed. Studies have identified the best single-species agrophytocoenoses of grasses, which include smooth brome,
cocksfoot grass, and intermediate wheatgrass. On average, for 2008-2015, in the sum of all three cycles of use,
they provide a productivity of 6.52-7.19 t/ha of dry weight when applying N, . The results of these studies can be
used in the development of recommendations for the creation of continuous pasture with an extended period of
grazing grass with meat livestock in the autumn period, which reduces the cost and increases the competitiveness
of livestock products

Keywords: fertilisers; green feed; productivity; pasture; mode of use; reserve paddock; chemical composition of

feed; cycle of use

INTRODUCTION

Increasing the production of competitive Llivestock
products, in particular cattle breeding products, is im-
possible without developing a high-quality feed base.
In the structure of feeding beef cattle, green fodder
should account for at least 60-70% in the summer and
autumn period. The cheapest are grass feeds, in particu-
lar pasture ones, developed based on perennial grasses,
which, along with feed-producing ones, are of great en-
vironmental importance (Crews et al., 2018; Reynolds et
al,, 2021; Kurhak, 2023).

Such agrophytocoenoses are the basis for profita-
ble production of meat cattle products. In this regard,
it is extremely important for beef cattle, which are the
least demanding in terms of feed and maintenance, to
extend the grazing period. Previous studies by V. Kurhak
and U. Karbivska (2019), U. Karbivska (2020a), S. Pana-
siuk (2023) suggest that the grazing period in late au-
tumn can be extended by 60 days, and under favourable
weather conditions up to 90 days, until snow falls.

The presence of several optimal dates for the be-
ginning of regrowth of autumn aftergrass in combi-
nation with grass stands of different types in ripeness
ensure the continuous supply of pasture feed in reserve
pens. Especially promising is the use of reserve pens
in pasture, where a supply of grass is formed for graz-
ing beef cattle or sheep in the late autumn period. For
this purpose, meadow lands can be used, which are re-
produced on former arable land in the erosion-hazard-
ous zone of agricultural landscapes, including by their
spontaneous overgrowth with grassy vegetation.As evi-
denced by V. Picasso et al. (2019), S. Culman et al. (2023),
for this purpose, hayfields and seed beds of perennial
grasses can also be used, or the cultivation of peren-
nial grasses for grain, the aftergrass of which can be
used for grazing livestock in the late autumn period.
The maintenance of meat livestock extended to 200 or

more days is possible not only on cultivated pastures,
but also on uncultivated pastures and even on une-
quipped sites or summer camps. This allows feeding
live weight of animals on cheap grass feeds in the late
autumn period. All this, combined with the subsequent
intensive fattening of animals in stable conditions, will
significantly reduce the cost of beef and accelerate the
achievement of high weight conditions of meat cattle
(Favre et al., 2019; Hunter et al., 2020)

Such an alternative possibility of extending the pas-
ture period in the late autumn period due to perennial
grasses, which causes the late alienation of the grass
stand during this period, which is not recommended
until now, becomes a reality due to new theoretical pre-
requisites for preserving the species composition and
productive longevity of meadow coenoses under certain
conditions. Such prerequisites, according to the authors’
experience and previous research, may include the use
of reserve paddocks in the system of haylage or pas-
ture rotation, selection of appropriate components that
can withstand late autumn alienation (Panasiuk, 2023).

However, until recently, there are still many unex-
plored issues in the use of pastures, which negatively
affects the development of scientific foundations and
technologies for creating reserve pens for grazing cattle
in the late autumn period. That is why the purpose of the
study was to select the best perennial grasses for late
autumn grass alienation in the system of extended con-
tinuous pasture for beef cattle breeds with green fodder
supplyfor 200-220days inthe Right-Bank Forest-Steppe.

MATERIALS AND METHODS

Research on the selection of perennial grasses for
late autumn alienation of grass stand in the system of
extended continuous pasture was conducted during
2008-2015 at the National Research Centre Institute of
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Agriculture of the National Academy of Agrarian Scienc-
es in Fastiv district, of Kyiv Oblast. The experiment was
established in the spring of 2007 and conducted on
dry meadows of normal moisture with grey forest light
loamy soil. In a 0-20 cm layer, this dry soil contained
1.7% humus, 83 mg/kg - alkaline hydrolysed nitrogen,
175 mg - P,0,, and 98 mg -K,O. The salt pH - 5.5.The
terrain of the research site was flat. The size of the
sown area is 21 m?,accounting - 15 m% The experiment
was repeated four times. The number of variants - 32,
and the number of land plots - 128.

The alkalisation of experimental areas was car-
ried out in early spring without cover. For this purpose,
zoned varieties of cereals were used, in particular:
cocksfoot grass Muravka, smooth brome Vyshhorodskyi,
meadow fescue Siverianka, tall fescue Dominika, mead-
ow timothy Vyshhorodska, intermediate wheatgrass Vi-
tas, red fescue Manchul, smooth meadow-grass Alex.
A two-factor field experiment to investigate the reac-
tion of perennial grasses to late autumn use of herb-
age was carried out according to the scheme shown
in Table 1.

Table 1. Experiment scheme

Factor A Cereals

(types and norms of sowing seeds, kg/ha at 100% economic capacity)

Factor B Mode of use with different dates
of the last grazing cycle

1. Smooth meadow-grass (Poa pratensis L.) - 20

1.September 1

2.Smooth brome (Bromopsis inermis (Leyss.) Holub) - 28

2.October 1

3.Meadow fescue (Festuka pratensis Huds) - 25

3.November 1

4. Tall fescue (Festuca orientalis (Hack.) - 25

4. December 1

5. Meadow timothy (Phieum pratense L.) — 15

6. Intermediate wheatgrass (Elytrigia intermedia (Host) Nevski — 22

7.Red fescue (Festuca rubra L..) - 22

8. Smooth meadow-grass (Poa pratensis L.) - 15

Source: developed by the authors

The experiment was conducted against the back-
ground of the introduction of N ;1. 4.40P4sKgo Nitrogen
fertilisers (@ammonium nitrate) were applied separately
in equal parts in three terms: N, in early spring for the
1st cycle, N, for the 2" cycle, and N, for the 3™ (last)
cycle of use. Phosphorous (simple granular superphos-
phate) and potash (potassium chloride) were applied
early in spring in the same period. The weather condi-
tions for the vegetation of grass plants were general-
ly satisfactory in the spring-summer period and often
not favourable, mainly in August and September, when
there were long rainless periods, which negatively af-
fected the regrowth of grasses.

Phenological observations of the growth and de-
velopment phases of perennial grasses were carried
out in accordance with DSTU 4674:2006 (2008). The
dry weight content was determined by the thermo-
static-weight method at a temperature of 105°C ac-
cording to DSTU 4674:2006 (2008). Accounting of the
green mass yield was carried out by weighing and then
calculating the yield per 1 ha of dry weight according
to DSTU 8044:2015 (2018). In dry vegetable mass, the
content of crude protein and protein was determined
according to DSTU 1SO 5983-2003 (2003); crude fat -
according to DSTU ISO 6492-2003 (2005); crude fibre,
crude ash - according to DSTU ISO 5984:2004 (2005);
nitrogen, phosphorus, potassium - by infrared spectros-
copy according to DSTU 4117:2007 (2007); the con-
tent of nitrogen-free extractives (NFE) - according to
DSTU 4674:2006 (2008).

Agrochemical parameters of the soil were de-
termined in a 0-20 cm layer of soil according to gen-
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erally accepted methods, namely: humus - by Tyu-
rin according to DSTU 4289:2004 (2006), nitrogen,
which is easily hydrolysed by alkali — by Cornfield
according to DSTU 7863:2015 (2018), mobile phos-
phorus and potassium - by Chirikov according to
DSTU 4115:2002 (2003), pH (salt) - using the poten-
tiometric method by V.F. Moiseichenko, V.0O. Eshchenko
according to DSTU ISO 10390:2001 (2008).
Experimental studies of plants (both cultivated and
wild), including the collection of plant material, were in
accordance with institutional, national or internation-
al guidelines. The authors adhered to the standards of
the Convention for the Protection of Biological Diver-
sity (1992) and the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (1979).

RESULTS AND DISCUSSION

The dynamics of the content of sown cereals in sin-
gle-species cereal agrocoenoses by year during 2008-
2015, depending on the duration of the last cycle of
use, is shown in Table 2. According to average indica-
tors, the duration of the last cycle of use in terms of
the share of sown crop did not significantly affect the
smooth brome, tall fescue, meadow timothy, red fes-
cue, and smooth meadow-grass. At the latest period of
the last alienation, namely 1.12 compared to the ear-
liest (1.09), the share of sown crops in single-species
agrophytocoenoses of cocksfoot grass, meadow fescue,
and medium wheatgrass decreased by 5-7%. Analysis
of the findings showed that the species characteristics
of grasses had a greater impact on their stability over
the years of use. According to average indicators, the




highest proportion of sown crops (76-89%) was best
kept in agrophytocoenoses with the highest proportion
of sown crops (76-89%), cocksfoot grass and smooth
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brome, and the worst - meadow fescue with the pro-
portion of sown crops of 41-48%. Other species occu-
pied an intermediate position.

Table 2. Content of sown cereals depending on the period of the last cycle of use of herbage by year, %, 2008-2015

Duration of the

Years of use

Average for

last cycle 2008,1+ 2009,2 2010,3¢ 2011,4* 2012,5* 2013,6* 2014,7* 2015,8%" these years
Cat grass - Dactylis glomerata L., Muravka variety
1.09 91 96 94 89 88 82 84 81 88
1.10 92 95 95 88 90 83 82 84 89
1.11 90 93 92 84 85 84 81 80 86
1.12 89 90 92 83 83 80 76 72 83
Smooth brome Bromopsis inermis (Leyss. Holub - Vyshhorodskyi
1.09 88 89 92 86 82 74 69 59 79
1.10 87 90 93 87 81 76 70 54 80
1.11 85 87 88 84 80 76 73 54 77
1.12 86 87 81 82 79 73 71 52 76
Meadow fescue - Festuka pratensis Huds - Siverianka
1.09 96 81 66 49 35 19 18 14 47
1.10 95 83 67 48 34 22 20 13 48
1.11 91 78 58 41 28 25 21 12 44
1.12 88 76 55 38 27 20 16 10 41
Tall fescue - Festuca orientalis (Hack.) - Dominika
1.09 82 83 87 75 71 66 70 62 74
1.10 81 84 86 74 73 67 74 63 75
1.11 80 82 83 71 70 69 77 63 74
1.12 81 80 84 70 66 65 76 61 72
Meadow timothy - Phieum pratense L. - Vyshhorodska
1.09 92 87 71 59 52 49 41 26 60
1.10 93 88 72 58 57 54 42 25 61
111 90 85 70 58 55 56 44 23 60
1.12 90 80 70 57 54 55 38 21 58
Intermediate wheatgrass - Elytrigia intermedia (Host) Nevski - Vitas
1.09 97 85 81 77 72 58 52 41 70
1.10 94 86 80 78 73 66 56 40 72
1.11 93 80 78 64 66 65 58 35 67
1.12 91 77 74 63 61 59 51 32 63
Red fescue - Festuca rubra L.. - Manchulska
1.09 83 79 72 68 66 57 52 48 67
1.10 84 80 71 69 67 81 61 50 70
111 82 80 72 71 65 80 74 56 72
1.12 81 76 70 65 63 72 72 57 69
Smooth meadow-grass - Poa pratensis L. - Alex
1.09 96 90 78 64 61 49 49 41 66
1.10 94 91 77 65 59 53 53 43 67
111 92 89 74 66 62 58 58 38 67
1.12 92 88 72 63 58 60 48 38 65
Note: the experiment was conducted against the background of N P, K

Source: compiled by the authors

This pattern was more clearly manifested in the
years of life and use of herbage. Notably, in the first
three years, all types of grasses were well preserved in
agrophytocoenoses with a seeding rate of 55-97%. In
the following years, up to the 8th year of use, the cocks-
foot grass with a high proportion of sown crops was best
preserved. The fastest rate of decline in sown crops oc-
curred in the agrophytocoenosis from meadow fescue,

120 (40 + 40+40) ~ 45 " "90

which almost completelyfell out of the grass stand,start-
ing from 2013 to 2015 with a share of 10-25%, which
negatively affected the productivity of this species.

Meadow timothy was also characterised by a strong
liquefaction of the herbage over the years of use, which
almost fell out of the herbage in the 8" year of life and
use, when the content of the main crop in the variants
did not exceed 21-26%. Other species (smooth brome,
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tall fescue, intermediate wheatgrass, red fescue, smooth
meadow-grass), except for cocksfoot grass, which was
well preserved in all years, are better preserved in herb-
age. Their number gradually decreased over the years,
but still was at a sufficient level and in the 8th year
ranged from 32-62%. Among these species, at the last
year of use in 2015, the best preserved are smooth
brome, tall fescue, and red fescue.

Studies have established that the productivity of
single-species crops of cereals was determined not only
by the share of the sown species, but also by weather
conditions during the years of study (Table 3). With the

application of a total dose of nitrogen N, , the produc-
tivity of different types of these grasses in total for all
mowing ranged from 5.08-7.19 t/ha of dry weight on av-
erage in 2008-2015. Regardless of the timing of the last
cycle of use, the most productive were herbage, which
was formed based on single-species crops of cocksfoot
grass, smooth brome, and medium wheatgrass, and the
least productive - agrophytocoenosis from meadow
fescue, where the share of sown crop was the smallest
in the yield. Other species, namely tall fescue, meadow
timothy, red fescue, smooth meadow-grass, occupied an
intermediate position.

Table 3. Dynamics of productivity of cereals depending
on the period of the last cycle of use by year, t/ha of dry weight, 2008-2015

Duration of Years of use Average for
last cycle  2008,1*  2009,2™  2010,3<  2011,4*"  2012,5*  2013,6*"  2014,7% 2015,8* 2008-2015
Cocksfoot grass
1.09 8.90 7.18 5.74 5.24 5.12 5.65 9.64 5.11 6.52
1.10 9.32 723 5.82 5.32 5.20 5.96 9.72 5.29 6.73
1.11 9.24 6.93 5.68 5.18 5.06 5.72 9.80 5.17 6.60
1.12 8.53 6.60 5.39 4.89 477 5.43 9.69 5.05 6.25
Smooth brome
1.09 11.90 770 5.62 5.12 5.00 5.17 8.81 5.36 6.81
1.10 12.34 771 5.67 5.17 5.05 5.49 8.96 5.55 6.96
1.11 12.23 7.39 5.55 5.05 4.93 5.23 9.03 5.39 6.87
1.12 11.64 7.08 5.32 4.82 4.70 4.92 8.93 5.30 6.62
Meadow fescue
1.09 11.95 7.80 3.40 2.90 2.78 3.84 6.12 3.25 5.22
1.10 12.03 7.81 3.49 2.99 2.87 4.19 6.19 3.29 5.33
1.11 11.72 7.55 3.40 2.90 2.78 4.10 6.16 3.27 5.25
1.12 10.98 7.23 3.32 2.82 2.70 3.77 6.14 3.23 5.08
Tall fescue
1.09 1191 8.11 4.04 3.54 3.42 5.05 748 3.99 5.92
1.10 12.00 8.13 4.05 3.55 3.43 5.29 761 4.15 6.04
1.11 11.55 7.84 3.88 3.38 3.26 5.07 7.69 4.17 5.81
1.12 11.06 7.51 3.73 3.23 3.11 4.61 7.62 3.96 5.66
Meadow timothy
1.09 10.85 8.06 4.82 4.32 4.20 4.11 7.01 3.44 5.85
1.10 11.01 8.09 4.84 4.34 4.22 4.40 7.06 3.49 5.93
1.11 10.61 7.82 4.74 4.24 4.12 4.35 7.09 3.47 5.81
1.12 10.17 7.54 4.63 413 4.01 3.88 7.04 3.45 5.60
Intermediate wheatgrass
1.09 11.71 8.33 748 6.98 6.86 4.72 7.22 3.77 7.13
1.10 11.81 8.35 749 6.99 6.87 4.86 727 3.88 719
1.11 11.34 8.14 728 6.78 6.66 4.51 7.30 3.79 6.97
1.12 11.06 7.78 7.00 6.50 6.38 4.29 7.26 3.71 6.70
Red fescue
1.09 11.05 6.80 4.85 4.35 4.23 4.60 761 3.82 5.76
1.10 11.18 6.88 4.86 4.35 4.23 5.03 7.70 3.86 5.83
1.11 10.68 6.77 4.64 4.14 4.02 4.75 777 3.99 5.64
1.12 10.20 6.48 4.32 3.82 3.70 4.21 773 3.94 5.52
Smooth meadow-grass
1.09 11.44 7.36 5.62 5.12 5.00 4.36 6.56 3.70 6.22
1.10 11.57 7.39 5.71 5.21 5.09 4.58 6.62 3.83 6.25
1.11 11.16 7.10 5.62 5.12 5.00 4.32 6.64 3.75 6.05
1.12 10.73 6.82 5.54 5.04 4.92 4.06 6.53 3.67 5.92
LSD,, t/ha 0.41 0.22 0.19 0.27 0.17 0.19 0.37 0.07 0.13
Note: productivity in total for three cycles of use against the background of N, .. 40,4 Pss Koo

Source: compiled by the authors
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According to the average indicators, the duration of
the last cycle of use had a different effect on the total
productivity of the species under study. The highest pro-
ductivity of all species was obtained for the alienation
of aboveground biomass 01.10, which ranged from 5.33
(meadow fescue) to 7.19 (intermediate wheatgrass) t/ha.
This mowing period slightly reduced the total produc-
tivity for all mowing periods at alienation 1.09 and
1.11. And only with the last alienation of 1.12, the to-
tal productivity compared to the last alienation of 1.10
significantly decreased by 0.31-0.48 t/ha. This decrease
was slightly greater in the cocksfoot grass and less in
the red fescue and smooth meadow-grass.

Productivity significantly changed in the sum for
all mowing and for the years of use of the stands of
grass types under study. The highest productivity was
obtained in the 1% year of use, which was in the range
of 10.20-12.34 t/ha of dry weight. The exception was
the cocksfoot grass, whose productivity, due to favour-
able conditions, was greatest in the 7™ year of use. The
productivity of the cocksfoot grass that year from other
species was less by 2.20-3.05 t/ha, which naturally dif-
fered little in productivity.

Over the years, the productivity of all species grad-
ually decreased, with the exception of 2014, when due
to the favourable conditions of moistening and over-
wintering of perennial grasses, the spread of unseeded
(wild) species and groups of mixed grasses and cereals,
and the good development of sown species, their pro-
ductivity level was in second place after the first year
of use. The exceptions were meadow fescue and tall
fescue, whose productivity level in the last year ranked
third after the first year. These species took the second
place in terms of productivity in the 2™ year of use. In
general, the smallest decrease in productivity over the
years was observed in the cocksfoot grass and smooth
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brome, whose performance was more or less stable
during all 8 years of use. The productivity of intermedi-
ate wheatgrass and smooth meadow-grass was main-
tained at a relatively stable level for the first 5 years. In
the 6™ and 8™ years, they sharply reduced their produc-
tivity. Other species, namely meadow fescue, tall fescue,
meadow timothy, red fescue, sharply reduced their pro-
ductivity, starting from the 3™, with the exception of the
7t year of use of agrophytocoenoses.

The analysis of literature sources shows that re-
serve pens on pastures for grazing meat cattle in the
autumn period are created based on the development
of a reserve of grass feed from the last mowing or
cycle of use of perennial grasses or natural meadow
phytocoenoses (Kurhak & Karbivska, 2019; Karbivs-
ka, 2020b; Panasiuk, 2023). Results of evaluation of the
feed productivity of various types of perennial grasses
in the last cycle of use at different times of its imple-
mentation against the background of the introduction
of N,.is shown in Table 4. The productivity of the last
cycle of use of the studied types of herbs with dif-
ferent terms of its implementation in terms of yield
from 1 ha of dry weight ranged from 0.29-0.86 tonnes,
fodder units - 0.15-0.53 tonnes, and crude protein -
0.04-0.16 tonnes. It was the largest in intermediate
wheatgrass and red fescue, and the smallest in mead-
ow fescue and smooth meadow-grass. Analysis of the
results of productivity studies for different periods of
alienation of the aboveground mass in the last cycle
of use shows that its increase occurred only up to
1.10, after which it gradually decreased and it was the
smallest at the alienation of 1.12. The highest produc-
tivity of the last cycle of all species obtained on 01.10
ranged from 0.60 (smooth meadow-grass) to 0.95 (red
fescue) t/ha, and the lowest productivity on 01.12 - in
the range of 0.29-0.51 t/ha.

93

Table 4. Productivity and quality of the last cycle of use of perennial grasses,
depending on the duration of its implementation, average for 2008-2015

Date of t'he last Dry weight, t/ha F_odder Cr.ude Provisio.n of Fhe fodde'r unit with Dry weight
mowing ’ units, t/ha protein, t/ha digestible protein, g content, %
Cocksfoot grass
1.09 0.73 0.44 0.12 122 319
1.10 0.85 0.54 0.11 120 31.3
1.11 0.69 0.43 0.10 118 30.8
1.12 0.40 0.39 0.08 115 34.8
Smooth brome
1.09 0.69 0.40 0.11 121 334
1.10 0.83 0.51 0.14 117 33.2
1.11 0.63 0.38 0.10 114 32.7
1.12 0.39 0.25 0.06 108 35.2
Meadow fescue
1.09 0.56 0.39 0.09 119 32.0
1.10 0.66 0.42 0.11 115 33.6
1.11 0.52 0.32 0.08 113 319
1.12 0.31 0.17 0.05 110 35.1
Tall fescue
1.09 0.72 0.42 0.10 112 324

Scientific Horizons, 2024, Vol. 27, No. 5
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Table 4. Continued

Date of t.he last Dry weight, t/ha FPdder Cr.ude Prqvisiqn of !:he fodde-r unit Dry weight
mowing units, t/ha protein, t/ha with digestible protein, g content, %
Tall fescue
1.10 0.81 0.50 0.14 109 31.8
1.11 0.68 0.41 0.12 106 331
1.12 0.35 0.23 0.05 103 34.2
Meadow timothy
1.09 0.57 0.31 0.08 118 33.0
1.10 0.65 0.40 0.11 113 334
1.11 0.50 0.31 0.08 109 329
1.12 0.30 0.17 0.04 102 353
Intermediate wheatgrass
1.09 0.82 0.51 0.13 110 33.7
1.10 0.88 0.56 0.15 114 34.2
1.11 0.67 0.42 0.11 105 34.1
1.12 0.39 0.24 0.05 103 36.2
Red fescue
1.09 0.86 0.53 0.14 121 34.3
1.10 0.95 0.60 0.16 118 34.5
1.11 0.85 0.52 0.14 116 336
1.12 0.51 0.33 0.06 115 34.1
Smooth meadow-grass
1.09 0.51 0.28 0.06 113 335
1.10 0.60 0.37 0.09 112 32.8
1.11 0.45 0.27 0.06 110 34.1
1.12 0.29 0.15 0.05 109 36.7
LSD,, t/ha 0.04

05°

Note: the dose of nitrogen fertiliser for this mowing is N,
Source: compiled by the authors

Analysis of the quality indicators of grass feed
obtained in the last cycle of use at different times of
its implementation showed that the provision of the
feed unit with digestible protein ranged from 102 to
122 g,and the content of dry weight in the green mass
of feed - from 31.9 to 36.7%. With the shift of the
last usage cycle from 1.09 to 1.12, the parameters of
these indicators worsened. In particular, the supply of
digestible protein to the fodder unit during this peri-
od decreased by 4-16 g, and the dry weight content in
the green mass of feed increased by 1.8-3.2%. Slightly
better availability of one fodder unit in the last cycle
of use was characterised by single-species agrophy-
tocoenoses of the cocksfoot grass, smooth brome, and
red fescue. Analysis of feed chemical composition in-
dicators on average for 2008-2015 (Table 5) showed

Table 5. Chemical composition of the

a deterioration in the quality of feed in the last cycle
of use due to alienation at a later date. In particular,
with the monthly shift of the last cycle of use of grass
stands from 1.09 to 1.12, the content of crude protein
in the dry matter of grass stands decreased by 2.9-
3.9%, and crude fibre, as the least valuable (ballast)
indicator of feed quality, increased by only 5.2-7.5%.
However, the content of protein, crude fat, and min-
eral elements, in particular, phosphorus, potassium,
and calcium, decreased. The worst indicators of the
chemical composition of the feed were for the aliena-
tion of the last cycle of use at the latest, namely 1.12.
According to the content of crude protein, the chem-
ical composition of the feed in the last cycle of use
was slightly better: cocksfoot grass, smooth brome,
red fescue.

fodder of the last cycle of use of cereals,

depending on the period of its implementation, % in dry weight (average for 2008-2015)

Duration of the

Crude protein  Crude protein Crud

e fat Crude fibre NFE P Ca

last cycle
Cocksfoot grass
1.09 14.5 134 3.16 28.2 44.6 0.37 2.36 0.77
1.10 15.3 13.8 3.29 29.6 421 0.35 2.10 0.41
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Table 5. Continued

Duration of the

Crude protein  Crude protein Crude fat Crude fibre NFE P K Ca
last cycle
Cocksfoot grass
1.11 124 11.0 3.02 32.5 43.0 0.29 2.08 0.47
1.12 119 11.0 2.58 35.7 38.6 0.28 2.01 0.50
Smooth brome
1.09 14.7 13.6 292 29.8 425 0.37 1.34 0.69
1.10 15.1 13.7 3.15 29.7 431 0.39 2.08 0.56
1.11 12.8 11.6 311 33.2 416 0.40 2.14 0.51
1.12 11.2 10.2 2.29 36.5 38.7 0.32 2.04 0.49
Meadow fescue
1.09 13.1 12.2 2.89 30.5 436 0.37 1.52 0.74
1.10 134 124 3.01 314 423 0.37 2.09 0.48
1.11 121 114 2.96 33.1 414 0.37 2.13 0.43
1.12 9.8 9.1 2.36 38.3 38.1 0.31 1.88 0.36
Tall fescue
1.09 14.5 13.3 312 29.6 42.7 0.36 1.75 0.67
1.10 14.2 12.7 3.31 30.3 421 0.38 2.07 0.45
111 131 11.5 2.93 329 40.6 0.36 2.18 0.54
1.12 10.7 9.8 2.35 36.3 39.2 0.31 2.07 0.46
Meadow timothy
1.09 13.6 12.5 317 29.1 432 0.36 1.70 0.59
1.10 12.9 11.8 2.74 31.8 43.0 0.38 2.10 0.41
111 12.4 11.3 2.49 339 42.2 0.37 2.12 0.48
1.12 10.2 9.6 2.38 38.3 37.5 0.29 1.66 0.38
Intermediate wheatgrass
1.09 14.1 13.0 3.13 29.5 436 0.37 1.96 0.70
1.10 13.3 121 3.02 311 42.6 0.37 2.05 0.48
1.11 12.6 11.7 292 334 40.8 0.36 2.19 0.40
1.12 10.6 9.8 2.19 37.2 38.5 0.26 161 0.29
Red fescue
1.09 14.8 13.5 2.7% 30.6 42.7 0.35 1.80 0.51
1.10 14.7 13.5 3.35 27.7 44.6 0.36 2.11 0.50
1.11 133 123 3.22 32.5 41.0 0.36 2.13 0.49
1.12 11.9 10.9 2.18 354 39.2 0.33 1.80 0.38
Smooth meadow-grass
1.09 14.1 12.8 3.46 29.5 433 0.35 1.83 0.74
1.10 13.9 12.6 3.19 314 42.0 0.38 2.11 0.47
1.11 12.2 114 2.83 337 40.6 0.40 2.17 0.48
1.12 10.2 9.6 2.45 36.8 38.9 0.29 1.66 0.35
LSD,,, t/ha 0.5 0.4 0.1 1.0 1.9 0.02 0.13 0.03
Zootechnical norm 14 - 3-5 25-30 - 0.2-04 1.0-3.0 0.3-0.6

Source: compiled by the authors

However, the forage of agrocoenoses of grasses,
even after the last cycle of use 1.12, was quite suitable
for grazing less demanding beef cattle. The obtained
data on the chemical composition of the feed showed
that the biomass of grass stands was more or less bal-
anced in terms of the content of organic and mineral
elements and, in general, met the zootechnical stand-
ards for feeding cattle.

The study by V. Kurhak et al (2023) shows that the
creation of intensive-type sown grasslands with mul-
ti-mowing has an important role in increasing the
production of cheap grass fodder. They are a reliable

measure to increase the productivity of meadow land
and significantly improve the quality of fodder com-
pared to traditional single- or double- mowing. Mul-
ti-mown grass stands are created using economically
feasible and environmentally sound doses of nitrogen
mineral fertilisers at the level of Ny .., in combina-
tion with the application of phosphorous and potash
fertilisers. These fertilisers increase the productivity
of floodplain, lowland, normal dry and irrigated grass-
lands by 2-3 times, the productive longevity of sown
cereal components, and the share of valuable forage
grass species in natural grass stands.
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In single-species coenoses, they react well to ni-
trogen and are among the more productive perenni-
al grasses: smooth brome, cocksfoot grass, red fescue,
smooth meadow-grass, perennial ryegrass (Kurhak &
Karbivska, 2019). One of the most important areas of
grassland farming is the creation of multi-seasonal
sown high-yield grasslands. On high agricultural back-
grounds, subject to the recommended regimes of use,
multi-season grass stands provide not only high produc-
tive longevity of meadow coenosis and proper fodder
quality, but also, due to the wide range of species and
varieties, allow organising continuous fodder produc-
tion based on them. Such intensive grass stands should
be created during the application of full mineral fer-
tiliser in meadows with sufficient moisture (low-lying,
floodplain small rivers, dry land with normal moisture.

Along with increasing the yield of sown meadow
lands by selecting the most productive species and va-
rieties, creating optimal growing conditions for them,
obtaining high-quality feed is important for feeding
livestock. It is known that under certain conditions,
good quality of grass feed is also provided by grass
stands. First of all, this is ensured by applying sufficient
doses of nitrogen fertilisers. With increasing doses of
nitrogen fertilisers, the content of crude protein and
protein in grasses increases and the content of nitro-
gen-free extractives and, in particular, their component
part — hydrocarbons, including water-soluble or sug-
ars — decreases (Karbivska, 2020a; 2020b).

The mode of use also significantly affects the pro-
ductivity and quality of feed. As the frequency of grass
alienation increases, the possibilities of using solar
energy decrease, since most of the growing season is
used to grow them when they do not yet have the op-
timal leaf surface for maximum photosynthesis. With
frequent mowing, the roots are more depleted and less
“spare substances” are deposited in the reserve organs.
In many herbs, these substances begin to accumulate
intensively only in the phases of stemming, earing,
budding, and even flowering. Therefore, frequent al-
ienation is particularly dangerous for them, they grow
weaker, overwinter worse, and provide lower yields
(Kurak, 2023).

The timing of harvesting perennial herbs has a de-
cisive influence on the content of protein, fibre, mineral
elements, vitamins, and other substances in plants. The
best quality fodder is obtained when mowing grasses
in the early phases of vegetation, when plants use the
main nutrients, including spare and re-synthesised ones,
to increase the vegetative mass. As plants age, especial-
ly during the flowering period and seed formation, when
growth processes slow down and nutrients are deposited
in the storage organs, the quality of grass biomass de-
teriorates greatly. All this is accompanied by a decrease
in valuable nutrients (protein, carotene, minerals) and an
increase in the content of the least nutritious part of the
feed in grass biomass — fibre (Favre et al., 2019).
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Thus, the analysis of literature sources has shown
that one of the conditions for obtaining sufficient pro-
ductivity of cereal herbage and good feed quality is the
introduction of environmentally and economically jus-
tified doses of mineral fertilisers, and mowing grasses
in optimal terms. This is of particular importance when
alienating grass stands in the late autumn period,
which is confirmed by current research.

CONCLUSIONS

Against the background of N, P,.K, application on
grey forest soils, perennial grasses are suitable for late
autumn use in the continuous pasture system for graz-
ing beef cattle in reserve pens, which, with long-term
use (on average, 8 years), provide 5.33-7.19 t/ha of dry
weight. Perennial grasses are characterised by various
productive longevity. In single-species agrophytocoe-
noses, it is best to preserve the cocksfoot grass, smooth
brome, tall fescue, and red fescue with a 50-97% share
of sown culture for 8 years, and the highest productivity
is the cocksfoot grass, smooth brome, and intermediate
wheatgrass. It is well kept in single-species agrophy-
tocoenoses at the level of 55-96% and provides high
productivity only during the first three years of meadow
fescue and meadow timothy. Tall fescue, red fescue, and
smooth meadow-grass occupy an intermediate position
in these indicators.

All types of perennial grasses provide the highest
productivity in the total for three cycles of use due to
the alienation of aboveground biomass in the last cycle
of use 01.10. With the last alienation of 1.12 compared
to alienation of 1.10, the total productivity decreases by
0.31-0.48 t/ha. The productivity of the last cycle of use
of the grass species under study with different periods
of its implementation in terms of dry weight per 1 ha
ranges from 0.29-0.86 t, fodder units - 0.15-0.53 t, and
crude protein - 0.04-0.16 t. The most productive are in-
termediate wheatgrass and red fescue, and the least -
meadow fescue and smooth meadow-grass. In the last
cycle of use, at different times of its implementation,
the supply of the fodder unit with digestible protein
ranges from 102 to 122 g,and the dry weight content in
the green mass of feed ranges from 31.9 to 36.7%. With
the shift of the last cycle of use from 1.09 to 1.12, the
quality of feed worsens: the supply of digestible pro-
tein to the fodder unit decreases, and the content of dry
weight in the green mass of feed increases. At the same
time, the crude protein content in dry weight decreases
by 2.9-3.9%, and protein, crude fat, and the mineral ma-
cronutrients phosphorus, potassium and calcium, while
the crude fibre content increases by 5.2-7.5%.
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AHoTauif. AKTYyanbHiCTb HaBeAEHUX Pe3ynbTaTiB AOCNIAXKEHb MONAra€E B TOMY, WO [0 OCTAaHHbLOrO Yacy He 39CO0BaHO
peakuilo pi3HMX BMAIB OaraTopiyHMX 31aKOBMX TPaB Ha CTPOKMU BiAYYXXEHHS TPAaBOCTOIB B OCTAaHHbOMY LMK
BMKOPWUCTAHHS, LLLO CTPUMYE PO3POBSIEHHS | BMPOBAZXKEHHS TEXHONONiT CTBOPEHHS 6araTopiyHMxX arpo@itoLeHosiB
y CUCTEMi 3€1EHOr0 MacoOBMLLHOIO KOHBEEPA 3 MOLOBXEHWUM TEPMIHOM BMMACaHHSA M’ACHOro Moronie’sa xynobwu B
Ni3HbOOCIHHIM Nepioa.MeTa focnifxeHb nongrana B 4o6opi kpawux 6araTopiyHi 31aKoBi TpaBM AN Ni3HbOOCIHHBOTO
BiAUYY)KEHHS TPAaBOCTOK Yy CUCTEMIi MOLOBXKEHOro MACOBULLHOMO KOHBEEPA ANS MACHMX MOpif BEnuKoi poratoi
xynobu B [MpaBobepexHomy JlicocTeny. HaBeneHo pe3ynbtaTv 6araTopiuHMxX LOCNILKEHDb 3 BUBYEHHS 0COBAMBOCTEN
$hOpMyBaHHS ypoxal Haa3eMHoi 6ioMacu, XiMiYHOro cKnamy KOpMY, CTIMKOCTI OKpeMMX BWAIB 3M1aKOBMX TpaB
3a/1eXHO Bif, CTPOKIB BiAYY>XEHHSI HaA3eMHOi B6ioMacu B CyMi 3a BCi LUMKIM BUKOPUCTAHHS Ta B OCTAHHbOMY LMK
B OCiHHiM nepioa. Hanbinbwy npopykTuMBHICTb (Ha piBHi 0,60-0,95 1/ra cyxoi Macu) BCi BUAM 3N13aKOBWX TpaB B
OCTaHHbOMY (OCiHHBOMY) LMK/I BMKOPUCTaHHA 3abe3neuytoTb Npu BigYyXXeHHi 3eneHoi Macu 1-ro »oBTHS. pu
BiZYYXKEHHi y Mi3HiLWi cTpokK 36ip cyxoi MacK 3 1 ra 3MeHLYeTbCS, OAHOYACHO MOTiPLIYETLCA AKiCTb KOPMY Yepes
3MEHLUEHHS BMICTY CMPOro NpoTeiHy Ta 30iNblUeHHS KOHLEHTPaLii CMpPOi KNITKOBMHU A0 MEX, WO He BiAN0BiAATb
300TeXHiYHiM HOpMI rofiBni BenMKkoi poratoi xynobwm ta Bumoram [1ICTY Ha 3eneHi kopmu. JocniaKeHHAMKU BUSIBNEHO
KpaLli o4HOBKMAOBI arpodiTOLLEHO3M 3N1aKOBMX TPaB, IKMMU € CTOKONOC 6e30CTui, rpacTuus 36ipHa, Nupii cepenHin.
BoHu B cepeaHbomy 3a 2008-2015 pokm y cyMi 3@ BCi TPM LMKNM BUKOPUCTaHHA Npu BHeCceHHi N, 3abe3nedyiotb
NPOOYKTUBHICTb Ha piBHi 6,52-7,19 T/ra cyxoi macu. Pe3ynbtati UMX [OCAILXEHb MOXYTb OyTM BMKOPWCTaHI
npu po3pobneHHi pekoMeHAauUin WwWono GOpPMyBaHHS MAaCOBULLHMX KOHBEEPIB 3 MOAOBXEHMM B OCiHHIN nepiog
TEPMIHOM BMMACaHHA TPABOCTOK M'ICHUM MOrofiiB’aM Xyaobu, Lo [03BOMISE 3HU3UTU COBIBAPTICTb i MiABULLUATH
KOHKYPEHTHO3AaTHICTb TBAPUHHULIbKOI NPOAYKLi

Kniouosi cnoBa: fobpuBa; 3eneHi KOpMU; NMPOOYKTUBHICTb; MACOBULLE; PEXUM BUKOPUCTAHHS; Pe3epBHUIA 3ariH;
XiMIYHWI CKNag KOpMY; LMK BUKOPUCTAHHS
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