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Analysis of the productivity of sown legume-grass stands
depending on alfalfa content, biostimulant application
and weather conditions

Abstract. Intensive arable farming based on monoculture cropping leads to soil erosion, loss
of biodiversity, and chemical contamination. One approach to mitigating these negative effects
involves diversifying agroecosystems through the use of mixed cropping, particularly legume-
grass mixtures. Such systems contribute to improved soil fertility, increased yields, and enhanced
crop resilience to biotic and abiotic stresses. However, limited awareness of the composition and
effectiveness of these mixtures hinders their widespread adoption in agricultural practice. This
study aimed to investigate the development of alfalfa-grass mixtures depending on alfalfa content
and to identify the most productive variants suitable for the Right-Bank Forest-Steppe zone of
Ukraine, capable of delivering high and stable yields over extended periods. The research was
conducted in the Forest-Steppe of Ukraine during 2021-2023 within permanent crop rotations at
the experimental field of the Agronomic Research Station of the National University of Life and
Environmental Sciences of Ukraine, located in Pshenychne Village, Bila Tserkva District, Kyiv
Region. Several variants of alfalfa-grass mixtures were tested, with alfalfa content ranging from
35% to 75% and with the application of biostimulants (biochar, humic extract). The experiment
was conducted according to a multifactorial field trial design with four replications. The primary
indicator for evaluation was the yield of the grass mixtures over a three-year period. The findings
revealed that the most productive mixtures were those containing 65-75% alfalfa, achieving
the highest yields in the range of 35-37.6%. The use of biostimulants contributed to increased
productivity, however, excessive application of these substances could reduce yields. The highest
yield was recorded in the second year of the experiment, which was attributed to increased plant
viability and favourable weather conditions. The results confirmed that an optimal alfalfa-to-
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grass ratio within the mixture is a critical factor in achieving stable yields. The effectiveness of
biostimulants was influenced by the composition of the mixture and the growing conditions.
Cultivating alfalfa-grass mixtures with 65-75% alfalfa proved to be an effective strategy for
enhancing forage yield and production stability. The application of biostimulants can further
improve productivity, although their efficiency depends on specific environmental conditions. The
findings can be used to optimise crop area structure and support the adoption of environmentally

sustainable agricultural practices

Kevwords: biodiversity; grass mixtures; vield: crop resilience

INTRODUCTION

Cultivation of monocultures under intensive
arable farming systems has a detrimental im-
pact on the environment, leading to soil erosion
and degradation, chemical contamination, and
loss of biodiversity. In contrast, intercropping in
agroecosystems helps restore ecological stabili-
ty, promotes biodiversity, enhances plant inter-
actions, and supports natural regulatory mech-
anisms. Long-term studies conducted by X. Li et
al. (2021) demonstrated a significant (aver-
age 22%) increase in yield and greater yield sta-
bility of cereal crops under intercropping com-
pared with monocultures, along with improved
soil fertility over time. These findings highlight
the potential of intercropping to enhance pro-
ductivity and long-term sustainability in agri-
culture. J. Timaeus et al. (2022) showed that the
use of wheat variety mixtures and heterogene-
ous populations in organic arable farming im-
proves grain quality, suppresses weeds, makes
more efficient use of resources, increases yields,
and reduces lodging, particularly under drought
conditions and on poor soils. Notably, heter-
ogeneous populations exhibited greater yield
stability than pure-line varieties. A study by
Ya. Chabaniuk et al. (2024) on the relationship
between soybean yield and meteorological con-
ditions underscored the importance of climatic
factors in crop productivity. Additional strate-
gies include the application of organic fertilisers
and the cultivation of forage legumes in combi-
nation with cereals (Danso-Abbeam et al., 2021).

According to Y. Zhu et al. (2022), intercrop-
ping wheat with forage legumes, compared with
wheat monoculture, led to increased yields of
grain protein and amino acids, as well as higher
gliadin content. These positive effects were fur-
ther enhanced under moderate levels of nitro-
gen fertilisation, demonstrating the potential of
intercropping to simultaneously improve both
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the yield and quality of wheat grain. Similarly,
A. Zymaroieva & O. Zhukov (2020) found that
including legumes in mixtures with cereals re-
sulted in higher grain protein concentration,
improved grain yield, and greater yield stability.
S. Li (2024) reported that this approach enhanc-
es drought resilience by altering the composi-
tion of soil microorganisms and improving re-
sistance to both abiotic and biotic stress factors
more effectively than sole cropping.

The productivity of intercrops depends on
the species included in the mixture. H. Berghu-
ijs et al. (2020) emphasised the importance of
selecting compatible genotypes for intercrop-
ping. They developed a new model to simulate
strip intercropping of cereals and legumes un-
der conditions of limited nitrogen availability
and sufficient moisture. This model enabled the
identification of optimal combinations of agro-
nomic practices and plant traits to achieve high-
eryieldsinintercropped systems compared with
monocultures. Research by L. Burko et al. (2021)
conducted in the Right-Bank Forest-Steppe of
Ukraine demonstrated a significant increase
in the productivity of sown meadow grasslands
when alfalfa was included - both in pure stands
and in legume-grass mixtures. This effect was
particularly evident under conditions without
mineral nitrogen application, where productiv-
ity increased by 1.8 to 3.0 times compared with
grass-dominated stands.

The cultivation of low-protein forage is
a major factor contributing to reduced feed
production and protein imbalance. This ap-
plies particularly to pure stands of cereal for-
age grasses. Such monocultures are typically
deficient in protein, macro- and micronutri-
ents, and other essential nutrients, leading to
overconsumption of feed and reduced live-
stock productivity (Xu et al., 2020). Scientific
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research and practical experience in forage
production indicate that high-yielding leg-
umegrass mixtures represent a reliable source
of nutritionally balanced and consistently
high-quality forage. As a result, modern for-
age production requires that perennial grass-
es occupy at least 50% of the total sown area.
However, these mixtures currently cover only
limited areas, and their yields remain relative-
ly low. The slow adoption of grass mixtures in
agricultural production is largely due to limited
awareness of their nutritional value and signif-
icant advantages over pure stands. It should be
noted that current literature provides limited
guidance on the formulation of highly produc-
tive legume-grass mixtures, both in general
and for specific zones and regions. As a result,
many grass mixtures that are developed and
sown often fail to meet expectations. The cul-
tivation of legume-grass mixtures holds con-
siderable agronomic value. After harvesting, a
substantial amount of organic residue remains
in the soil, which improves its structure and
fertility. Numerous researchers have empha-
sised that the yield, quality, and nutritional
balance of grass stands depend on the propor-
tion of legumes within the mixture. Moreover,
these mixtures contribute to carbon seques-
tration and reduce nitrous oxide emissions
(Lietal.,, 2020; Pulina et al., 2023).

This study aimed to investigate the devel-
opment of alfalfa-grass mixtures depending on
the proportion of alfalfa in the composition and
toidentify the most productive combinations for
the Right-Bank Forest-Steppe zone of Ukraine,
capable of delivering high and stable yields over
an extended period.

MATERIALS AND METHODS

The experiment was established in 2020, and
research was conducted between 2021 and 2023
in the Forest-Steppe zone of Ukraine. The study
took place at the research laboratory of the De-
partment of Forage Production, using the sta-
tionary crop rotations of the experimental field
within the educational and research farm of the
National University of Life and Environmental
Sciences of Ukraine (NULES of Ukraine) Agro-
nomic Research Station (ARS) in Pshenychne
Village, Bila Tserkva District, Kyiv Region. The

soil on the experimental site is a typical low-hu-
mus chernozem with coarse-silty, medium loam
texture on carbonate loess. The experiment used
four replications and a systematic arrangement
of treatments. The total plot area was 100 m?
with an accounting area of 50 m?.

The climatic conditions during the study pe-
riod were marked by unstable moisture regimes
and fluctuating temperatures. In 2021, spring
precipitation was within the normal range;
however, June and July experienced a mois-
ture deficit, which affected yield. The year 2022
proved to be the most extreme, as a significant
lack of rainfall during May-July, combined with
high temperatures, led to reduced crop produc-
tivity. In 2023, soil moisture at the beginning of
the growing season was adequate, compensat-
ing for the rainfall shortage in May-June, while
moderately warm summer conditions support-
ed good plant development. An analysis of the
significance coefficients for weather anomalies
confirmed that 2023 was the most favourable
year, whereas 2022 was the least favourable. Ir-
regular precipitation patterns and temperature
fluctuations influenced yield formation - typi-
cal for regions with variable moisture availabil-
ity. Overall, weather conditions during the study
period were generally favourable for the growth
and development of perennial grasses. The
preceding crop consisted of post-harvest catch
crops, specifically a vetch-oat mixture sown
after spring barley. The alfalfa-grass mixtures
were sown under a cover crop of oats, with the
seeding rate of the cover crop reduced by 30%.
The cover crop was harvested for forage at the
early heading stage. The alfalfa-grass mixtures
were sown using a Klen-1.2 seed drill.

A range of research methods was employed:
the calculated-weight method wasused toassess
crop density, weed infestation, crop productivi-
ty, and yield structure; the morphophysiological
method was used to determine plant biometric
parameters; and the mathematical-statistical
method (analysis of variance) was applied to
evaluate the reliability of the field trial results.
Agronomic practices for cultivating alfalfa-
grass mixtures followed standard recommen-
dations for the ForestSteppe zone, except for the
experimental treatments under investigation.
The stand was harvested at the heading stage of
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cereals and the budding stage of legumes. The
field experiment was designed as a multifactori-
al split-plot trial. Each plot measured 15 m? and
the experiment was replicated three times.

The experimental treatments were as
follows:

T.1- Control; T.2 - Biochar (250 kg/ha applied
during primary tillage); T.3 - Humus extract
(50 L/ha at 30 days after emergence (DAE) +
+50 L/ha at 60 DAE).

The control treatment involved standard
soil cultivation and crop management without
the use of any specialised technological inputs.
This allowed for comparison with the other
treatments and facilitated the evaluation of
yield parameters and product quality under nat-
ural growing conditions.

Biochar is a form of charcoal produced
through the thermal processing of biological
materials. Its application to soil can improve
structure, enhance water retention, increase
organic carbon content, and contribute to
mineral fertilisation. Biochar IDEALE (n.d.) is
a highly active soil additive and an important
component for improving soil fertility. Its main
constituent is carbon (92-96%), accumulated in
biomass processed through hydrothermal car-
bonisation. The product is manufactured by the
Organic Farming Club.

Humus extract is an organic product de-
rived from the processing of humified waste.
This input can increase the soil's organic matter
content and improve fertility.

Weather data were collected throughout
the growing season based on meteorological re-
ports (Meteopost, n.d.). The typicality of weather
conditions was assessed using the method de-
scribed by Yu. Manko, based on the coefficients

of the significance of deviation (Cs), calculated
as Cs =x - X/s, where x is the value for the re-
search year, X is the long-term average, and s is
the standard deviation from the meteorological
data variation series. The analysis of the produc-
tivity of sown legume-grass stands - depending
on alfalfa content, the use of biostimulants, and
weather conditions - was conducted following
ethical standards for biological research, in-
cluding those relating to plants, in line with the
Ethical Code of the Scientist of Ukraine (National
Academy of Sciences of Ukraine, 2009).

RESULTS AND DISCUSSION

The research findings indicated that the yield of
the sown grass stands was significantly influ-
enced not only by weather conditions but also
by the proportion of alfalfa in the mixture. The
highest yield was recorded in the second year
of use when the plants exhibited the greatest
vitality, the highest stand density, and substan-
tial leaf area (Table 1). Four years of data revealed
that the productivity of alfalfa-grass mixtures
was largely determined by species composition,
alfalfa proportion, application of biostimulants,
and environmental conditions. The highest
yields were recorded in mixtures containing 65-
75% alfalfa, with an average yield of 33.0-334 t/
ha. The maximum productivity (34.3 t/ha) was
achieved in the variant with 75% alfalfa and with-
out biostimulants, suggesting the effectiveness
of this ratio for establishing highly productive
forage stands. The high yield of the grass mix-
ture at this level of legume content was largely
due to alfalfa’s strong nitrogen fixation capacity,
which contributed positively to plant growth, de-
velopment of the grass stands, and ultimately, to
increased yield.

Table 1. Productivity of grass mixtures depending on their composition and the use
of biostimulants, SD NULES of Ukraine Agronomic Research Station, 2021-2023, t/ha

Yield by year
Proportion of alfalfa in the grass mixture Biostimulant Average
2021 2022 2023
100%. Alfalf No biostimulant (Control) 24.1 24.6 25.3 24.7
7 2 ? Biochar 22.1 234 24.8 234
(Medicago sativa)
Humus extract 27.4 28.1 26.3 27.3
100% Reed Phalari No biostimulant (Control) 25.1 23.7 23.2 24.0
6 grasses, Reed canary grass (Phalaris Biochar 6.3 251 247 254
arundinacea) + Red fescue (Festuca rubra L.)
Humus extract 29.1 27.4 28.1 28.2
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Table 1, Continued

Yield by year
Proportion of alfalfa in the grass mixture Biostimulant Average

2021 2022 2023
Alfalfa (Medicago sativa) (35%) + Reed No biostimulant (Control) 25.7 233 23 24.0
canary grass (Phalaris arundinacea) + Red Biochar 25.4 25.5 24 25.0
fescue (Festuca rubra L.) (65%) Humus extract 27.3 25.8 25.5 26.2
Alfalfa (Medicago sativa) (45%) + Reed No biostimulant (Control) 27.3 26.5 25.1 26.3
canary grass (Phalaris arundinacea) + Red Biochar 27.7 27.2 26.5 27.1
fescue (Festuca rubra L.) (55%) Humus extract 29.5 27.6 26.3 27.8
Alfalfa (Medicago sativa) (55%) + Reed No biostimulant (Control) 30.1 27.8 26.7 28.2
canary grass (Phalaris arundinacea) + Red Biochar 29.7 28.9 27.8 28.8
fescue (Festuca rubra L.) (45%) Humus extract 28.8 28 27.7 28.2
Alfalfa (Medicago sativa) (65%) + Reed No biostimulant (Control) 33.8 33.3 321 33.1
canary grass (Phalaris arundinacea) + Red Biochar 32.8 324 31.5 32.2
fescue (Festuca rubra L.) (35%) Humus extract 30.1 29.2 28.7 29.3
Alfalfa (Medicago sativa) (75%) + Reed No biostimulant (Control) 34.8 34.4 33.8 343
canary grass (Phalaris arundinacea) + Red Biochar 34.8 34.4 33.2 34.1
fescue (Festuca rubra L.) (55%) Humus extract 31.7 29.5 28.6 29.9

LSD 0.95 1.52 1.47 1.43

Note: LSD 0.95 - least significant difference at the 0.95 confidence level

Source: compiled by the authors

The use of biostimulants had a differenti-
ated effect. The application of biochar result-
ed in a slight increase in yield, as indicated by
the figure of 341 t/ha in the variant with 75%
alfalfa. In contrast, humus extract led to a re-
duction in yield in some grass mixtures with a
high proportion of alfalfa - 29.9 t/ha at 75% al-
falfa - suggesting a potential disruption of the
nutrient balance. Yield dynamics over the three
years of the experiment showed that the high-
est yields were achieved in the second year of
cultivation. Notably, in the variants with 65-75%
alfalfa, yields in the second year reached 33.1-
34.4 t/ha, exceeding those of the first and third
years. Excessive use of biostimulants in some

cases led to reduced yields, highlighting the
need to optimise dosage depending on the com-
position of the grass mixture and the growing
conditions. At the same time, the findings indi-
cated that pure stands of either alfalfa or grasses
produced lower yields and are not considered
promising in grass stand cultivation. An analy-
sis of the typical deviations in average daily air
temperature and precipitation from long-term
averages is presented in Tables 2 and 3. Accord-
ing to the method of Yu. Manko, the typology of
weather conditions is as follows: values from 0
to 1 are considered close to normal; from 1 to 2,
moderately significant; and greater than 2, ap-
proaching extreme weather conditions.

Table 2. Average monthly air temperature and assessment of deviation typology,
SD NULES of Ukraine Agronomic Research Station, 2021-2023

Months
Year
| I Il v Vv Vi Vil Vil IX X XI Xil
Average monthly air temperature, °C

2021 | -25 | -45 | 27 | 80 | 143 | 213 | 246 | 211 | 135 | 84 48 | -15

2022 | -13 | 18 | 26 | 81 | 146 | 217 | 208 | 223 | 127 | 106 | 31 | -07

2023 03 | -02 | 48 | 96 | 160 | 196 | 215 | 238 | 188 | 114 | 41 | 07
tongterm | 5, | 5,3 | 25 10 | 158 | 195 | 213 | 204 | 149 | 86 26 | -18

average
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Table 2, Continued

Months
Year
| I} 1 v \% \'i VIl VIl IX X Xl Xl
Typology of air temperature deviations, 2021-2023
2021 -0.08 | 0.24 | -0.02 | 0.22 0.16 | -0.19 | -0.35 | -0.08 | 0.15 0.02 | -0.24 | -0.03
2022 -0.20 | -0.54 | -0.62 | -1.22 | -191 | -2.68 | -2.58 | -2.74 | -1.71 | -1.46 | -0.68 | -0.27
2023 -0.31 | -0.32 | -0.86 | -1.38 | -2.06 | -2.45 | -2.67 | -2.90 | -2.37 | -1.57 | -0.78 | -0.42

Source: compiled by the authors

A slight increase in average daily air tem-
peratures was observed in June and July com-
pared with long-term averages, which had an
adverse effect on flowering, as well as pod for-
mation and filling in alfalfa. In terms of pre-
cipitation distribution, 2021 was relatively dry,

with 454 mm of rainfall - 100 mm below the
long-term average - representing a significant
shortfall (-1.8) (Table 3). This moisture deficit
negatively affected the subsequent growth and
development of alfalfa plants and their ability to
achieve optimal yield levels.

Table 3. Precipitation and typology of deviations, 2021-2023

Months
Year
| I 1 v v vi Vil v X X XI Xil

2021 40 | 485 | 215 | 237 | 953 | 349 | 456 | 561 | 168 | 0.6 | 202 | 50.8

2022 | 309 | 106 | 85 | 376 | 31.2 | 37 | 368 | 512 | 431 | 18 | 112 | 3.1

2023 | 183 | 216 | 334 | 825 | 52 | 796 | 116 | 184 | 66 | 642 | 89.1 | 614
tongterm | 5o | 307 | 342 | 39 | 835 | 954 | 819 | 282 | 266 | 339 | 262 | 463

average
Typology of precipitation deviations

2021 | -19 | 33 | 10 | 07 |-107 | -11 | -2.8 | -45 | 18 | 44 | 124 | -36

2022 | -05 | 27 | 31 | -15 | -05 | -14 | -1.4 | -3.7 | -24 | 16 | 43 | 44

2023 15 | 10 | -09 | -87 | 36 | -82 | -140 | 15 | 34 | -58 | 97 | -53

Source: compiled by the authors based on the data of Meteopost (n.d.)

As in the previous year of the study, the
spring, autumn (in part), and winter periods of
2022 were characterised by a precipitation defi-
cit. The annualreduction in rainfall was substan-
tial, amounting to 235 mm, with a typology devi-
ation of -3.1. The average monthly temperatures
were also higher than the long-term averages.
In 2023, aslight increase in precipitation was re-
corded, with a typology coefficient of 0.6. How-
ever, the distribution of rainfall was uneven, with
minimal precipitation in May and September
and the highest levels occurring in June and July.

Thus, in terms of moisture regime, the con-
ditions in Kyiv Region correspond to an unstable
level of water availability. At the same time, the
initial availability of soil moisture is a crucial fac-
tor for alfalfa cultivation. If heavy rainfall occurs
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between March and April, sufficient to replen-
ish the reserves of productive soil moisture, a
subsequent deficit in May and June is unlikely
to have a significant negative effect on crop pro-
ductivity. In 2021, March differed considerably
from the average in terms of rainfall, while April,
May, and July saw precipitation levels close to the
longterm norms. In contrast, June experienced
significant deviations from the average values.
Overall, multiyear studies have demonstrated
that irregular rainfall distribution and extended
periods of heat during the alfalfa growing sea-
son adversely affect its growth and productivity.

The research findings confirm that the
soil and climatic conditions of the Right-Bank
Forest-Steppe are favourable for cultivating
high-yielding alfalfa-grass stands. The present

G
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study demonstrated that the proportion of al-
falfa in the grass stand is a key factor influenc-
ing yield formation. The highest yields were
obtained when alfalfa made up 65-75% of the
grass mixture, without the use of fertilisers or
with the application of phosphorus and potas-
sium only. An important outcome of the study
is that pure stands of either alfalfa or grass-
es produced lower yields compared with leg-
ume-grass mixtures. This aligns with findings
indicating that mixed sowings of legumes and
grasses provide higher productivity and im-
proved forage composition compared with
monocultures (Savchuk § Vyhovsky, 2019).
Moreover, the application of mineral fer-
tilisers and biostimulants has a positive effect
on both yield and the chemical composition of
alfalfa-grass mixtures. Specifically, the study
found that mineral fertilisers and stimulants
enhance dry matter yield and improve the bio-
chemical composition of the forage (Savchuk &
Vyhovsky, 2019). These results support the con-
clusion that the use of biostimulants is effective
inthe cultivation of alfalfa-grass stands. It is also
worth noting that liming the soil contributes
to the improved productivity of legume-grass
stands (Hetman & Danyliuk, 2024). Research by
V. Kurhak et al. (2022) showed that lime appli-
cation during pre-sowing cultivation or annual
application of phosphorus and potassium fertil-
isers increased yield by 5-9%, while their com-
bined useled to a 9-15% increase. This highlights
the importance of an integrated fertilisation ap-
proachinthecultivationofalfalfa-grassmixtures.
Additional findings also confirm that an
optimal ratio of alfalfa to grass components in
forage grass mixtures contributes to increased
yields and improved forage quality (Anil et
al., 1998). This is consistent with the conclusions
of the present study, which found that alfal-
fa-grass mixtures with a balanced component
ratio deliver high yields and enhanced nutri-
tional value. Legume-grass mixtures signifi-
cantly outperform pure grass stands in terms
of protein content and amino acid composition.
They produce more tender forage, in which
carbohydrate and protein compounds, miner-
al salts, carotene, and other nutrients essential
for animal health are well balanced. Such forage
fully meets the physiological needs of livestock

(Demidas et al.,, 2013). The conclusions of this
study align with those of other researchers, in-
cluding G. Demidas et al. (2019) and U. Karbivs-
ka et al. (2020), and underscore the importance
of an integrated approach to cultivating leg-
ume-grass stands.Insummary, the findings con-
firm the effectiveness of growing legume-grass
stands in the Right-Bank ForestSteppe of
Ukraine. Optimal alfalfa content in the grass
mixtures, along with the application of appro-
priate agronomic practices, mineral fertilisers,
and biostimulants, are key factors in achiev-
ing high yields and improving forage quality.

CONCLUSIONS

The conducted research confirmed that the
productivity of cultivated alfalfa-grass stands
largely depends on their species composition,
the proportion of alfalfa, the application of bi-
ostimulants, and the environmental growing
conditions. The highest yields were recorded in
the second year of use when the plants exhibit-
ed peak vitality, the highest stand density, and a
substantial leaf surface area. This highlights the
importance of considering the age-related dy-
namics of grass mixtures in forage production.
The optimal component ratio in the mixtures
was found to be an alfalfa content of 65-75%.
Such mixtures delivered average yields ranging
from 33.0 to 33.4 t/ha, with maximum productiv-
ity (34.3 t/ha) achieved in the variant containing
75% alfalfa without the use of biostimulants. This
indicates the effectiveness of this proportion for
establishing high-yielding forage stands. The
high level of nitrogen fixation by alfalfa sup-
ported improved growth and development of
the grass stand and increased yield without the
need for additional nitrogen fertilisers.

The use of biostimulants showed a varied
effect on the yield of the grass mixtures. Biochar
contributed to a slight increase in productivity,
whereas humic extract, in some cases, reduced
yield - particularly in mixtures with a high pro-
portion of alfalfa. This may be attributed to a dis-
ruption in soil nutrient balance or species-spe-
cific differences in fertiliser uptake. Therefore,
the application of biostimulants requires fur-
ther research to determine optimal dosages and
assess their suitability under varying agrocli-
matic conditions.

Plant and Soil Science (16)2
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The distribution of precipitation and temper-
ature conditions had a significant impact on the
productivity of the grass mixtures. The year 2021
was marked by a moisture deficit, which adverse-
ly affected the growth and development of alfal-
fa. Analysis of the weather conditions confirmed
that uneven rainfall distribution and increased
average monthly temperatures can substantially
influence yields, particularly during critical stages
of plant development. Under such conditions, it is
important to consider not only the species com-
position of the grass stand but also the potential
for applying additional agronomic practices to
enhance crop resilience during dry periods.

The analysis of the obtained results aligns
with other studies, confirming that mixed sow-
ings of legumes and grasses provide higher
yields and improved nutritional value of forage
compared to monocultures. It was also found
that the effectiveness of fertiliser use depends
greatly on the component ratio in the mixture,
and excessive application may not only fail to

increase yield but may also reduce it. This high-
lights the need for further research into opti-
mising fertilisation regimes and the use of bi-
ostimulants in alfalfa-grass mixtures. Future
research in this area should involve a more de-
tailed investigation of the long-term effects of
weather conditions on the productivity of grass
mixtures. It is also necessary to explore the po-
tential for adjusting agronomic practices in re-
sponse to changing climatic conditions. Further
experiments should aim to determine the opti-
mal types and dosages of biostimulants based
on the composition of the grass mixtures.
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AHanis NnpoAyKTUBHOCTI CiiHMX 6060B0O-3/1aKOBUX
TPaBOCTOIB 3a/71€)XHO Bif, HACMUYEHHS iX oL epHoIo,
3acTocyBaHHSA 6iocTUMynaTopiB i NOrogHUX ymMoB

AHoOTaLif. [HTeHCUBHe 3eMJIepo6CTBO, 3aCHOBaHe Ha MOHOKYJIBTYPHUX I10CIiBax, IPU3BOAUTE JI0
epos3ii IpyHTy, BTpaty 6iopi3sHOMaHITTS Ta xiMiuHOTO 3a6pyIHEeHHA. OGHUM 3i criocobiB MiHiMizariii
TaKUX HeraTUBHUX HACJIIKIB € IuBepcudikallis arpoeKoCcrucTeM Yepe3 BUKOPUCTAHHSA 3MilllaHUX
KYJIBTYP, 30KpeMa 6060BO-3/IaKOBUX TPABOCYMIIIOK, SIKi CIPUSIOTH ITOKPALIEHHIO POLIOYOCTI
TPYHTY, TiIBUIIIEHHIO BPOJKAaMHOCTI Ta CTIMKOCTI ITOCIBiB 10 6i0TUYHUX 1 abioTUYHUX CTpeciB. OmHaK
HeJIOCTaTHs ITpoiHOpPMOBaHICTh PO CKIaZ, i epeKTUBHICTb TaKMX TPABOCYMIIIOK YIIOBIIBHIOE
ix MIMPOKe BIIPOBAAKEHHSA B arpapHe BUPOOHUIITBO. MeTo0 poboTH 6yII0 JOCTiIKEHHS TTPOLIECY
bopMyBaHHS JIIOLIEPHO-3JIaKOBUX TPABOCYMIILIIOK 3aJIEIKHO Bifl BMICTY JIIOLIEPHU B IXHBOMY CKJIAII
Ta BU3HAYEHHS HAUOIBII TPOAYKTUBHUX BapiaHTIB A7 30HU JlicocTerny [TpaBobepeskHOi YRpaiHy,
AKi 37aTHI 3a6e3MMeYnT BUCOKI ¥ cTabibHI BposKal YIIPOAOBK TPUBAJIOTO Mepiony. JOoCiIKeHHS
npoBoguniocs B JlicocTenmy VKpaiHM BOpomoBX 2021-2023 pp. Ha CTallioOHApHUX CiBO3MiHax
IOCTIZHOTO TIONIS B HAaBYAJIBHO-ZOCHIITHOMY TOCIIOZApCTBI HallioHanbHOrO YHIBEpCUTETY
6iopecypciB i IPUPOIOKOPUCTYBaHHA VKpaiHU ATrpOHOMIYHOI mociimHoi crauiil (c. [TimeHnYHe,
BinoIepKiBCHKUY parioH, KuiBchKa 0671acTh). BUMTpo6yBaHo KijibKa BapiaHTiB JIIOL[EPHO-3/IaKOBUX
TPABOCYMIILIOK i3 Pi3HOIO YaCTKOIO JIIOLIEpHU (35-75 %) Ta 3aCTOCyBaHHAM 6iocTUMYATOPIB (6iouap,
TyMyC €KCTPAaKT). EKCIIepUMEHT TIPOBOAMBCA 3a CXeMOI0 6araroGaKTOpHOTO MOJIBOBOTO AOCTIAY 3
YOTHPHPA30BOIO TTOBTOPHICTI0. OCHOBHUM ITOKAa3HMKOM OLiHKY 6yI1a BPOXKaWHICTh TPaBOCYMIIIIOK
VIIPOZOBK TPbhOX POKiB. BCTAHOBJIEHO, L0 HAMOIMBII MPOAYKTUBHUMU OylX TPaBOCYMILIKU 3
YACTKOIO JIIOLIEPHU B MesKax 65-75 %, 1110 3a6e31euyBasio HalBUIIY BpOXKaMHICTb Ha piBHi 35-37,6 %.
BUKOPUCTAHHSA 610CTUMY/IATOPIB CIIPUSIIO MTABUIEHHIO IIPOAYKTUBHOCTI, ajie HaaMipHa KiJIbKiCTh
610JTOTIYHUX CTUMYJISTOPIB MOIJIa 3HMKYBATU BPOXKAMHICTh. HaMBUILY BpOSKAMHICTh CIIOCTepiramu
Ha [Opyruil pik eKCIIepMMEeHTy, IO TMOB'A3aHO 3i 36iMbIIeHHAM JKUTTE3MATHOCTI POCIUH i
CIIpUSTIMBUMU IIOTOAHVMMM YMOBaMU. Pe3ynbTaTul AOCTIAKeHHS MiATBEpAWIIY, 0 OITHMAaJIbHe
CITiBBIZHOIIIEHHS JIIOLIEPHY 1 37IaKiB y TPaBOCYMIMII € KPUTUYHUM YUHHUKOM [JISl JOCATHEHHS
cTabinbHOI BpoykariHOCT. EQeKTHUBHICTh 6i0CTUMYIATOPIE 3aj1eXKaia Bifi CKyIa[y TPaBOCYMIIIIKH Ta
YMOB BUPOIIYBaHHA. BUpOLIyBaHHS JTIOII€pHO-37IAKOBHUX TPABOCYMIIIIOK i3 YACTKOIO JIIOLIEpHU 65-
75 % € eGeKTUBHUM CIIOCO60M IIiBUIIEHHS BPOJKAMHOCTI Ta CTabiIBHOCTI KOPMOBUPOGHUIITBA.
BUKOPUCTAaHHA 6i0CTUMYIATOPiB MOXKe [OOJATKOBO TIOKPAIIMTU IPOAYKTUBHICTB, IIPOTe iX
ebeKRTUBHICTh 3aJIEKUTD BiJl KOHKPETHUX YMOB. OTpUMaHi pe3y/IbTaTy MOKYTb 6YTU BUKOPUCTaHi
IJI ONTHMIi3alil CTPYKTYpH IIOCIBHMX IUIONL Ta BIIPOBAI)KEHHS EKOJIOTIYHO CTaJIMX METOJiB
BeJleHHS CiJIbCBKOTO T'OCIIOIapCTBa
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