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PRODUCTIVITY OF LONG-TERM BEAN GRASS IN SINGLE-SPECIES AND 
COMPATIBLE WITH ANWLESS BROMEGRASS FEED AGROPHYTOCENOSES
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Goal. Establish the best perennial legumes when grown in single-species and compatible fodder 
agrocenoses with stokolos boneless and the effectiveness of the use of nitrogen-fixing and phosphorus-
mobilizing bacterial preparations, as well as liming. Methods. General scientific − hypotheses, 
inductions and deductions, analogies, generalizations and special − field, laboratory, mathematical and 
statistical, computational and comparative. Results. Based on the generalization of literature sources, 
it is proved that the creation of sown grasslands, with high content of perennial legumes on meadows 
and arable lands, which are derived from intensive cultivation is one of the most promising areas of 
organic onion growing. Productivity of single-species crops of perennial legumes and their mixtures 
with boneless stalk on average for five years after the yield of 1 ha of dry mass in the version without 
fertilizers ranged from 5.12 to 8.38 tons, which is 1.7−2.5 times more in comparison with a grassy grass 
stand which is formed from one-species crops of a stokolos of a boneless. The highest productivity and 
level of symbiotic nitrogen accumulation (191−266 kg / ha) were provided by agrocenoses with the 
participation of alfalfa, and the lowest - meadow clover. The efficiency of soil liming during sowing 
of grasses and application of inoculation of seeds of perennial legumes with nitrogen-fixing and 
phosphorus-mobilizing preparations is given. Changes in the chemical composition of feed under the 
influence of the studied factors are also shown. Conclusions. Different types of perennial legumes and 
their mixtures with boneless stalk without fertilizers provide productivity in the range of 5.12−8.38 
t / ha of dry weight, which is 1.7−2.5 times more than the grass cover, which is formed from single-
species sowing of stokolos bezzostoy. Inoculation of perennial legume seeds with nitrogen-fixing and 
phosphorus-releasing microbiological preparations increases the productivity of perennial legumes 
and their mixtures with cereals by 2−6%, and soil liming before sowing – by 3−11%. The greatest 
effect is provided by the combined use of these bacterial drugs. Alfalfa sowing responds best to their 
use and liming.

Key words: perennial legumes, bacterial preparations, organic onion growing, productivity, dry mass, 
liming. 

Introduction (problem statement). Due to the 
deepening ecological crisis, there is a steady trend of 
increasing demand for food organic production of ag-
ricultural products. Organic grassland farming is not 
only a set of measures aimed at obtaining environmen-
tally safe forage. Organic grassland farming is closely 
integrated into the context of sustainable development 
and environmental management. It also includes a set 
of measures to preserve the environment, where a huge 
environmental and stabilizing role in agrolandscapes 

meadows, protecting the soil from erosion and sources 
from siltation and pollution (Kurgak, 2013). It is the 
reduction of ploughed land, the reproduction of onion 
grasslands and a network of sanctuaries, nature re-
serves, hunting grounds, along with an increase in the 
production of organic fodder, helps to improve the eco-
logical balance of the environment, the conservation 
of biodiversity of plants, animals, in particular species 
included in the Red Book (Kurgak, 2019; Mikhalchuk, 
2010; Demyanchik, 2012).Taking into account the huge 
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unused potential of Ukrainian grasslands, (about 8 mil-
lion hectares with migrations), in the direction of ob-
taining organic fodder products on them and transfer 
them from the category of the so-called «abandoned» 
lands in the fodder-producing, nature conservation, rec-
reational and ecological zones. This will not only turn 
them into exemplary fodder crops and at the same time 
conservation elements of agrolandscapes on the basis 
of adaptive conservation ecological and recreational 
land use (Kurgak, 2019).

Natural forage lands in the vast majority as an eco-
logically clean area and a source of environmentally 
safe forage is an important component of ecological 
tourism, in combination with organic production meets 
the requirements of sustainable development and ratio-
nal nature management (Parente, 2012; Kurgak, 2013). 
In line with the development of the tourism industry 
it is necessary to design and implement a program for 
the development of ecological tourism, and in particu-
lar agritourism, in which considerable attention is paid 
to the quality of food as an important element of the 
quality of service.

An integral component of organic production is the 
development and implementation of a set of measures 
aimed at the conservation of flora and fauna of the on-
ion grasslands by creating a network of nature reserves, 
wildlife refuges, hunting and deer farms with keeping 
and grazing animals in cages (Tyshkevich, 2010).In or-
ganic fodder production great attention should be paid 
to quality control of fodder by certified laboratories. 
Fodder should meet the requirements of state standards 
of Ukraine, where control is provided not only on the 
main indicators of quality, but also on safety indicators 
(Kurgak, 2013, 2019; Demidass, 2020).

In recent years, due to the increasing processes of 
climate aridization and xerophytization of vegetation 
to ensure sustainable development there is a need to 
search and introduce drought-resistant species from 
the group of mesoxerophytes and xeromesophytes in 
the Forest-steppe and even Polesie for stable organic 
fodder production should be introduced drought-resis-
tant species of fodder plants or irrigation (Petrychen-
ko, 2012).Organic feed production combined with the 
corresponding direction of livestock, is an inseparable 
link between crop and livestock production and an im-
portant element of organic production in general. For 
Ukraine, the development of organic feed production 
should go hand in hand with the development of cat-
tle breeding and livestock and increase the number of 

cattle and not only the dairy, but the meat direction. 
Livestock provides an opportunity to obtain organic 
fertilizers, which are the source of receipt of nutrients 
in the soil for organic production. Optimal load per 1 
hectare of forage land to bring up to 1.5 cattle or 15 
sheep, which will produce and introduce 10 tons of or-
ganic matter into the soil, which will ensure high and 
sufficient yields not only crops forage group, but also 
other crops (Kurgak, 2013).

Natural forage lands and hayfields and pastures 
placed on them are a complex integral system, in which 
all components are functionally closely connected with 
each other by exchange processes of substance and 
energy flows. Laws, which are characteristic for nat-
ural meadows, are in the basis of existence and sow-
ing meadows (Mirkin, 1986; Kurgak, 2010, 2017; Pet-
richenko, 2013). When forming sowing herbage, as a 
rule, perennial grasses and legumes should be included 
before herbage mixtures, taking into account the basic 
principles of component selection. Creation of sown 
grasses with an increased content of legumes is one 
of the most promising directions of organic grassland 
farming in the world (Hamacher, 2016; Weiβ, 2016; 
Wallenhammar, 2018; Karbivska, 2020). Inclusion of 
legume grasses in legume-grass cenoses without min-
eral nitrogen application increases the productivity of 
grasslands by 1.5−2.5 and by 2-3 times in terms of 
protein collection compared to cereal grasses (Nils-
dotter-Linde, 2016; Karbivska et al., 2020a, 2020b; 
Kovtun, 2020).It is known that legume grasses are not 
durable. Therefore, the main provisions and practical 
measures to increase their productive longevity in sown 
meadow legume-grass agrocenoses are formulated 
(Kurgak, 2010, 2018, 2020; Petrichenko, 2013; Dam-
borg, 2016; Hynes, 2018). The productive longevity of 
legumes is influenced not only by the correct selection 
of components, but also by the ways of placement of 
cereal and legume components (the best way with al-
ternate placement of cereal and legume components 
in separate rows from non-widespread rows or narrow 
strips), replacement of 9mineral and symbiotic nitrogen 
by years of use and the like.

Despite the significant amount of research issues of 
substantiation of conceptual and technological foun-
dations of organic grasslanding in Ukraine and iden-
tifying the role of perennial legumes in increasing the 
productivity of meadow phytocenoses until recently 
remain insufficiently studied, which was the subject of 
our research, are covered in the article.
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Materials and methods. Field studies were con-
ducted during 2016–2020. In the National Scientific 
Center «Institute of Farming of the National Acade-
my of Agrarian Sciences of Ukraine» (northern part 
of the Forest-steppe of Ukraine, Chabany settlement, 
Kiev-Svyatoshinsky district of Kiev region). Soil of 
the research site is the dark gray podzolized coarse-pi-
luvate light loam on loess-like loam. The depth of hu-
mus horizon is 35−40 cm. Humus content in 0-20 cm 
layer was 2.4%, pH5.2, hydrolytic acidity 4.2 mg-
eq/100 g, lunohydrolyzed nitrogen 13.1, labile phos-
phorus17.1, and exchangeable potassium 12.9 mg per 
100 g of soil. Depth of groundwater was about 3 m. 
Relief was flat with a barely noticeable slope towards 
the Dnieper River.

The climate of the region where the study was con-
ducted is moderately continental. Average annual air 
temperature is 6-7 °C. Average annual precipitation is 
480–620 mm. Weather conditions in Chabany settle-
ment, during the years of research (2016–2020) were 
favorable for growth and development of perennial 
grasses, despite the fact that during the year and the 
growing season air temperature exceeded by 1.5−2.0 
°C, and the amount of precipitation was less than the 
average perennial rate.

Scheme of experiments is given in the following ta-
bles. Area of the sowing plot is 30 m, recording area 
is 25 m². Repetition of the experiment is four times. 
Cultivation technology of perennial grasses and their 
mixtures, excluding the studied factors was generally 
accepted. Nitrogen fertilizers in the form of ammoni-
um nitrate with the active substance content of 34%, 
phosphorus as simple superphosphate (18.7%) and 
potassium as potassium chloride (60%), according to 
the experiment scheme, were applied annually in ear-
ly spring. Liming was carried out by lime application 
under pre-sowing cultivation during perennial grass 
sowing in a dose of 5 t/ha. Seeds of perennial legume 
grasses were inoculated with strains of nodule bacteria, 
according to the technological instructions, immediate-
ly before sowing. Dry weight content was determined 
by thermostatic weight method at 105 °C. The yield 
of green mass was accounted by weight method, by 
weighing with subsequent recalculation of yield from 
1 ha of dry weight (Dospekhov, 1985).

The purpose of research. To establish the best 
perennial legumes when grown in single-species and 
compatible fodder agrocenoses with stokolos boneless 
and the effectiveness of the use of nitrogen-fixing and 

phosphormobilizing bacterial preparations, as well as 
liming.

Research results and their discussion. Analysis 
of the research results showed that in all research vari-
ants the best preserved grasses in five years were sown 
alfalfa and hornwort (Table 1). The average share of 
these plants when liming and simultaneous application 
of nitrogen-fixing and phosphate-mobilizing bacterial 
preparations in single-species crops was 80-84% and 
in mixtures with awnless bromegrass − 65− 78%. The 
average proportion of eastern bromegrass was at 59% 
and 45%, respectively, which, unlike other legumes, 
was greatest in years 3−5 of use. The lowest share of 
the seeding crop was in agrocenoses with meadow clo-
ver (48 and 35%, respectively), which remained at a 
high level only in the first three years of vegetation, 
later it almost completely fell out of the grass stand.
In our studies, the accumulated symbiotic nitrogen 
ranging from 95 to 266 kg/ha against the background 
of liming and joint application of nitrogen-fixing and 
phosphate-mobilizing bacterial preparations, different 
species of perennial legume grasses in single and joint 
crops on average for 2016−2020 (see Table 1 ). Le-
gume grass species both in single-species crops and in 
mixtures with awnless bromegrass accumulated more 
symbiotic nitrogen. Alfalfa in single-species crops ac-
cumulated the most nitrogen, while meadow clover in 
mixtures with awnless brome accumulated the least. 
All species of perennial leguminous grasses accumu-
lated more of it in single-species crops than in mixtures 
with cereals.The productivity of single-species crops 
of perennial legumes and their mixtures with awnless 
bromegrass with yield of dry mass per 1 ha in the vari-
ant without liming and without application of nitrogen 
fixing preparations, due to the action of symbiotic ni-
trogen, was high and ranged from 5.12−8.38 tons on 
average withon 2012−2020 (Table 1). This productivity 
was 1.7−2.5 times higher in comparison with the grass 
herbage formed from single-species awnless brome-
grass crops.

The most productive was the agrophytocenosis that 
was formed on the basis of single-species alfalfa crops, 
and the least productive was the agrocenosis that was 
formed on the basis of a mixture of meadow clover 
and awnless bromegrass.On average for five years le-
gume-grass herbage in relation to equal-species legume 
crops, formed a total for three mowing by 3− 9% less pro-
ductivity from 1 hectare of dry weight. The grass stand 
formed from awnless bromegrass formed the lowest 
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productivity of dry mass (2.81 t/ha) without fertilizers. 
After application of N120 the productivity of awn-
less bromegrass increased 2.2 times and was 5.60 t/ha  
of dry mass.

The research revealed a positive effect on the pro-
ductivity of perennial legumes and their mixtures with 
awnless bromegrass by inoculating the seeds with nitro-
gen-fixing and phosphorus-mobilizing bacterial strains 
during sowing. Although the effect of bacterial prepara-
tions on the development of legume species weakened 

somewhat over the years, the productivity of perennial 
legume grasses and legume-straw grasses increased by 
an average of 2-6% from their action. Alfalfa responded 
better to the application of bacterial preparations. Its 
productivity on joint application of nitrogen-fixing and 
phosphate-mobilizing bacterial preparations was the 
highest of all the studied variants and reached 9.91 t/ha  
of dry weight. Somewhat greater productivity gains 
from the use of bacterial preparations were on the back-
ground of liming.

Table 1. Productivity of perennial leguminous grasses and their mixtures with awnless bromegrass 
depending on soil liming and application of bacterial preparations, t/ha (average for 2016-2020rr).

Grass species and sowing 
rate, kg/ha Liming Legume 

share, %*
Nc**, 
kg/ha

Bacterial preparation productivity

None nitrogen-
fixing

phosphate-
mobilizing

nitrogen-
fixing and 
phosphate-
mobilizing

Meadow clover – 20
–

48 132
5.12 5.24 5.22 5.30

+ 5.23 5.39 5.21 5.55

Alfalfa – 20
–

84 266
8.38 8.71 8.61 8.92

+ 9.27 9.73 9.36 9.91

birdsfoot deer vetch– 14
–

89 187
6.95 7.16 7.15 7.18

+ 7.10 7.27 7.24 7.43

Eastern galega – 30
–

59 177
6.27 6.56 6.33 6.70

+ 6.92 7.08 6.89 7.37

Meadow clover –10 + 
Anwless bromegrass – 15

–
35 95

5.37 5.53 5.40 5.57

+ 5.42 5.67 5.47 5.84

Alfalfa – 10 + Anwless 
bromegrass –15

–
65 191

7.73 8.13 7.98 8.18

+ 8.61 8.82 8.69 8.95

birdsfoot deer vetch –7 + 
Anwless bromegrass –15

–
78 140

6.69 7. 02 6.85 7.02

+ 7.05 7.14 7.01 7.33

Eastern galega –15 +  
Anwless bromegrass – 15 

–
45 135

6.03 6.16 6.06 6.32

+ 6.54 6.68 6.57 6.89

Anwless bromegrass –  
30 + N120

– – – 5.60 – – –

Anwless bromegrass –  
30 (control) + – – 2.81 – – –

НІР05, t/hadry weight: 
standing grass – 0.36,bacterial preparation – 0.38, liming – 0.32.

*Share of legume component and accumulation of symbiotic nitrogen by leguminous grasses (Nc**) are given on the 
background of liming and joint application of nitrogen-fixing and phosphate-mobilizing bacterial preparations.
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Studies also revealed a positive effect of liming the 
soil on the productivity of perennial legumes and their 
mixtures with awnless brome. Against the background 
of liming all legumes and legume-grasses grasses pro-
vided 3–11% higher productivity than the cenoses of 
these grasses without liming. Both in single-species 
and joint crops with awnless bromegrass responded 
better to lime treatment. Legume-grass grasses over 
the years after reducing the legume component in the 
grasses reacted worse to lime treatment. Legume-grass 
herbage grasses responded to lime treatment some-
what weaker than pure legume crops.

Productivity of legume and legume-grass stands 
changed significantly depending on the time of existence 
and use of grasses (Table 2). Liming had a positive ef-
fect on the productivity of agrocenoses in all years. In 

all years, single-species crops of perennial leguminous 
grasses were more productive than their joint crops with 
awnless bromegrass. The exceptions were agrocenoses 
that were formed with meadow clover, whose joint crops 
with awnless brome starting from the third year were 
more productive than grasses that were formed on the 
basis of single-species clover crops.

The lowest productivity was in 2016. In this year, grass 
crops for spring barley ranged from 0.9−2.66 t/ha of dry 
weight. The least responsive to the presence of the cover 
crop in the year of sowing were hornbeam and meadow 
clover, which provided the highest fodder productivity 
after mowing the cover crop, which was at 2.32–2.66 t/ha  
dry weight. In the year of sowing, the cover crop neg-
atively affected the productivity of agrocenoses when 
adding awnless bromegrass to perennial legumes, which 

Table 2. Productivity of perennial leguminous grasses in single-species crops and mixtures with 
awnless bromegrass by years of research depending on liming, t/ha dry weight*

Grass specie and sowing rate, 
kg/ha Liming

Year

2016 2017 2018 2019 2020

Meadow clover – 20
− 2.32 9.37 8.27 4.04 2.50

+ 2.47 10.02 8.62 4.10 2.54

Alfalfa – 20
− 2.14 8.58 12.75 11.35 9.8

+ 2.25 10.30 13.43 12.63 10.89

Birdsfoot deer vetch – 14
− 2.54 9.02 9.82 8.30 6.22

+ 2.66 9.12 10.03 8.83 6.51

Eastern galega – 30
− 1.02 6.41 9.31 8.51 8.28

+ 1.09 6.79 9.89 9.77 9.31

Meadow clover – 10 + Anwless 
bromegrass – 15

− 1.51 7.59 7.92 7.72 3.12

+ 1.52 8.05 8.48 7.88 3.28

Alfalfa – 10 + Anwless 
bromegrass –15

− 1.46 7.63 11.63 10.83 9.38

+ 1.89 8.51 11.97 11.84 10.55

Birdsfoot deer vetch – 7 + 
Anwless bromegrass – 15

− 1.66 8.56 9.62 8.07 7.19

+ 1.92 8.63 9.73 8.48 7.89

Eastern galega – 15 + Anwless 
bromegrass – 15

− 0.91 6.47 8.47 7.6 8.15

+ 1.21 6.71 8.65 8.32 9.57

НІР05, t/ha

Stand grass 0.21 0.39 0.43 0.41 0.37

Liming 0.20 0.32 0.41 0.35 0.33
*Productivity indicators are given against the background of joint application of nitrogen-fixing and phosphate-mobilizing 
bacterial preparations.



 Рослинництво, кормовиробництво, луківництво   59

 Землеробство та рослинництво: теорія і практика Випуск 1 (1), 2021

decreased in comparison with single-seeded crops.In 
2017, the second year of crop life, the productivity of 
single-species crops of perennial legume grasses and 
their mixtures with cereals ranged from 6.41−10.30 t/
ha of dry weight. This year, agrocenoses with meadow 
clover, hornwort, and alfalfa were the most productive, 
both in single-species crops and in mixtures with awn-
less bromegrass. The least productive were the agro-
cenoses which were formed with eastern goatweed.

The highest level of productivity was provided by 
legumes and legume-grass agrocenoses in 2018. – in 
the third year of their use, in the range of 7.92−13.43 
t/ha of dry weight. This year in terms of productivity, 
the difference between different herbage stands with 
the participation of different types of legume grass-
es was the smallest. This is due to the fact that along 
with the good preservation in the herbage of alfalfa and 
hornwort, meadow clover was well preserved in the 

agrocenoses, and also powerfully grew and increased 
its share in the yield of goatweed. The best response to 
liming, as well as to the application of bacterial prepa-
rations this year was lucerne sowing, when its produc-
tivity under the influence of these factors increased by 
1.1-1.2 times and reached a maximum value of 13.43 t/
ha of dry weight at the combined application of lime, 
nitrogen-fixing and phosphate-mobilizing preparations.

In 2019, the fourth year of vegetation, the produc-
tivity of legume and legume-grass agrocenoses ranged 
from 4.00−12.63 t/ha dry weight. Both between sin-
gle-species crops and joint crops of legumes and awn-
less bromegrass, the highest productivity was provid-
ed by agrocenoses with alfalfa. Productivity of agro-
cenoses formed on the basis of meadow clover, due 
to its loss from herbage was low and approached the 
productivity of cereal stoloniferous grass. Productivity 
of Oriental goatweed approached to that of hornwort. 

Table 3. Chemical composition and digestibility of forage mass by grass depending on the botanical 
and species composition of the cenosis,% (average for 2016−2020)

Grass specie and sowing 
rate, kg/ha Liming Crude 

Protein Protein Crude 
Fat

Crude 
Metal NFE P2 O5 K2O Digestibility

Meadow clover – 20
– 19,6 18,3 2,9 24,7 45,2 0,82 2,84 66

+ 20,7 18,6 3,1 24,1 45,4 0,83 2,93 64

Alfalfa – 20
– 19,5 18,3 3,2 24,7 44,5 0,80 3,02 72

+ 19,9 18,2 3,1 23,1 46,0 0,84 3,48 70

birdsfoot deer vetch – 14
– 19,3 17,9 3,2 23,3 45,7 0,85 3,17 73

+ 20,2 18,4 3,3 24,4 44,6 0,87 3,08 71

Eastern galega – 30
– 18,8 17,0 3,1 24,8 45,6 0,87 2,83 68

+ 19,2 17,5 3,4 24,7 45,8 0,88 2,89 73

Meadow clover – 10 +  
Anwless bromegrass – 15

– 15,8 14,4 2,6 25,3 48,6 0,79 2,93 67

+ 15,7 14,2 2,9 25,1 47,9 0,81 2,84 66

Alfalfa – 10 + Anwless 
bromegrass –15

– 16,7 15,3 2,7 24,9 48,1 0,83 2,95 64

+ 17,0 15,5 3,0 25,4 47,1 0,81 3,01 68

birdsfoot deer vetch – 7 + 
Anwless bromegrass – 15

– 16,8 15,3 2,9 24,7 47,9 0,85 2,81 67

+ 16,5 15,5 2,9 25,6 47,4 0,83 2,98 63

Eastern galega – 15 +  
Anwless bromegrass – 15 

– 15,9 14,8 2,8 25,1 48,0 0,89 2,88 61

+ 16,8 15,0 2,8 25,5 47,5 0,91 2,80 64

Anwless bromegrass –  
30 (control) – 11,4 11,7 2,4 26,0 49,8 0,71 2,54 58

Anwless bromegrass –  
30 +N120

– 14,8 12,3 2,5 26,2 49,2 0,82 2,68 60
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Alfalfa responded best to lime treatment both in sin-
gle-species crops and joint crops with awnless brome. 
Legume-grass herbage grasses in comparison with 
single-species legume crops formed by 5−7% lower 
productivity. The exception was meadow clover crops 
whose productivity, after its exclusion from the herbage 
was 1.8−2 times higher than in single-species crops.

A similar pattern was observed in 2020. This year 
compared with 2019, there was a tendency to decrease 
the productivity of these agrocenoses, excluding goat-
grass and goat-grass-grass stands, the productivity of 
which did not change much. The greatest decrease in 
productivity occurred in phytocenoses, which were 
formed on the basis of straw-calf mixture.The produc-
tivity of swaths in the studied agrocenoses changed sig-
nificantly. In all swaths high productivity was noted in 
agrophytocenoses which were formed on single-species 
alfalfa sowings. In all studied variants it was the high-
est in the first swath with parameters of 3.20−5.55 t/ha 
of dry weight, and the lowest in the third swath. In all 
swaths, the highest productivity was provided by joint 
application of nitrogen-fixing and phosphate-mobiliz-
ing bacterial preparations.

The chemical composition of the feed of perennial 
legumes and leguminous grasses on average over the 
years of research is given in table. 3. Analysis

The results showed that the presence of the legume 
component in the grassland, due to the action of sym-
biotic nitrogen, improved the chemical composition. In 
particular, in the variants without nitrogen fertilizers in 
the dry mass of feed, the content of crude protein in-
creased from 11.4%, which was in the stock of grass, 
to 15.3−19.4% or 3.9−8.0%. At the same time, the con-
tent, a component of crude protein, protein increased 
by 2.4−5.8%, crude fat - by 0.2−0.5%, the mineral 
composition of feed and digestibility of dry matter in 
vitro improved. Thus, the content of P2O5 increased by 
0.9−0.14%, K2O − by 0.25−0.56%, and the digestibility 
of dry mass − by 2−12%. At the same time, the content 
of nitrogen-free extractives decreased by 1.3–4.2%.

The chemical composition of the dry mass of fodder 
was noticeably better in single-species crops of peren-
nial legumes than in agrocenoses formed on the basis of 
legume-cereal mixtures.

A similar pattern with the chemical composition of 
the feed was under the action of mineral nitrogen fer-
tilizers on cereals. In this case, the application of N120 
in comparison with the option without its application 

(without fertilizers), the content of crude protein in-
creased by 3.4%, and protein − by 0.6%.

Analysis of the results of research on the chemical 
composition of feed shows that the best indicators of 
feed quality in terms of crude protein, protein, crude fat 
and digestibility of dry matter in vitro and mineral com-
position were characterized by single crops of alfalfa 
and lovage, as well as coenoses of clover.

During entire research period, we found that legume 
components in the legume-grass cenoses, depending on 
soil and climatic factors in the Polissya and the northern 
part of the steppe accumulate aboveground mass of the 
symbiotic fixed nitrogen in the range from 50 to 200 kg/ha.  
Average weighted values of its accumulation by legu-
minous grasses are shown in Table 4. Alfalfa and sandy 
sainfoin accumulate it most in joint crops with cere-
al species. Single-species crops of perennial legume 
grasses accumulate 20–30% more symbiotic nitrogen 
than legume-grass agrocenoses.

To enhance the ecological role of grasslands, sur-
face improvement measures of herbaceous ecosystems 
are applied in combination with protection measures, 
which are to preserve a wide range of biodiversity 
of natural and sown grass vegetation, to protect soils 
from erosion, and water sources from pollution and 
siltation. It should be borne in mind that as a conser-
vation measure on natural forage lands, it is desirable 
to apply phytoreclamation, when instead of chemical 

Table 4. Approximate amount of symbiotic fixed 
nitrogen accumulated by legumes in meadow 
legume-grass phytocenoses, kg/ha

Grass Symbiotic 
nigrogen

Sowing stand grass
Alfalfa-grass 150–170
Meadow clover-grass 130–150 
White clover-grass 110–130
Crowfoot-grass 100–120
Holy clover-grass 150–170
Natural stand grass
Legume grass with various legumes 70–100

Data are given for legume content of (50-60)%. At legume 
content of 30-50% the symbiotic nitrogen is accumulated 1.2-
1.5 times less, and at 60-80% - 1.2-1.5 times more. Data are 
given for optimal soil and climatic conditions for a particular 
type of legume component. Sown alfalfa, hornwort, and sandy 
sainfoin were used in the experiments.
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ameliorants (lime, dolomite flour, and gypsum) which 
pollute the environment, perennial grasses resistant to 
increased acidity or soil salinity are used. Phytomelio-
rative ability on saline soils is characterized by melilot, 
which, in addition to high yields, removes toxic salts.

In organic production on forage lands it is advisable 
to apply organic fertilizers (manure, green manure, 
etc.) in doses of 10−30 t/ha in the amount of manure in 
light texture soils. The dose of application of litterless 
manure (semi-liquid, liquid and manure runoff) is cal-
culated by the content of nitrogen or nutrient element 
(nitrogen, phosphorus or potassium), which is at its 
maximum (Kurgak, 2010).

Conclusions
The conceptual and technological basis of organic 

grassland management provides a set of measures for 
the production of environmentally safe forage for an-
imals with the maximum use of biological factors of 
intensification and aimed at the conservation of the en-
vironment, in particular soils, water sources and bio-
diversity. Creation of sown grasses with an increased 
content of perennial leguminous grasses is one of the 
most promising areas of organic grassland farming. 

We have established that the productivity of monoe-
cious leguminous grasses and their mixtures with awn-
less bromegrass was high and varied within the range 
of 5.12−8.38 tons during five years on the average per 

1 ha of dry weight in the variant without fertilization, 
which is 1.7−2.5 times higher than the productivity of 
grass stand formed from monoecious grasses with awn-
less bromegrass. The highest productivity and the level 
of accumulation of symbiotic nitrogen (191−266 kg/
ha) are provided by agrocenoses with lucerne sowing 
and the lowest one with meadow clover. Inoculation 
of perennial legume grass seeds with nitrogen-fixing 
and phosphate-mobilizing preparations increases the 
productivity of perennial legume grasses and their mix-
tures with cereals by 2−6%. The greatest effect is pro-
vided by joint application of these preparations. Soil 
liming before sowing perennial leguminous grasses and 
their mixtures with cereals increases their productivity 
by 3−11%. Alfalfa responds best to liming and the use 
of bacterial preparations.

The presence of legumes in the grass, due to the 
action of symbiotic nitrogen, improves the chemical 
composition of the feed. In particular, in the variants 
without the application of nitrogen fertilizers in the dry 
weight of the feed, the crude protein content increas-
es from 11.4% to 15.3−19.4% or by 3.9−8.0%. The 
protein content increases by 2.4−5.8%, crude fat - by 
0.2−0.5%, improves the mineral composition of feed 
and digestibility of dry matter in vitro.
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Кургак В.Г., Панасюк С.C. 
Продуктивність багаторічних бобових трав в одновидових і сумісних із стоколосом безостим кормо-
вих агрофітоценозах 

Мета. Встановити кращі багаторічні бобові трави при вирощуванні в одновидових і сумісних кормових 
агроценозах із стоколосом безостим та ефективність застосування на цих травостоях азотфіксувальних 
і фосформобілізивних бактеріальних препаратів, а також вапнування. Методи. Загальнонаукові – гіпотез, 
індукції і дедукції, аналогії, узагальнення та спеціальні – польовий, лабораторний, математико-статис-
тичний, розрахунково-порівняльний. Результати. На підставі узагальнення літературних джерел доведе-
но, що створення сіяних травостоїв, із підвищеним вмістом багаторічних бобових трав на лучних угід-
дях та орних землях, які виводяться із інтенсивного обробітку є одним із найперспективніших напрямів 
ведення органічного луківництва. Продуктивність одновидових посівів багаторічних бобових трав та їх 
сумішей зі стоколосом безостим в середньому за пʼять років за виходом з 1 га сухої маси у варіанті без 
внесення добрив коливалася у межах 5,12−8,38 т, що в 1,7−2,5 раза більше порівняно з злаковим тра-
востоєм, який сформовано із одновидового посіву стоколосу безостого. Найбільшу продуктивність та 
рівень нагромадження симбіотичного азоту (191−266 кг/га) забезпечили агроценози за участі люцерни 
посівної, а найменшу – конюшини лучної. Наведено ефективність вапнування ґрунту при сівбі трав та 
застосування інокуляції насіння багаторічних бобових трав азотфіксувальними та фосформобілізивними 
препаратами. Показано також зміни хімічного складу корму під дією досліджуваних факторів. Висновки. 
Різні види багаторічних бобових трав та їх суміші зі стоколосом безостим без внесення добрив забезпе-
чують продуктивність у межах 5,12−8,38 т/га сухої маси, що в 1,7−2,5 раза більше порівняно зі злаковим 
травостоєм, який сформовано із одновидового посіву стоколосу безостого. Інокуляції насіння багаторіч-
них бобових трав азотфіксувальними та фосформобілізивними мікробіологічними препаратами підвищує 
продуктивність багаторічних бобових трав та їх сумішей із злаками на 2−6 %, а вапнування ґрунту перед 
сівбою – на 3−11 %. Найбільший ефект забезпечує поєднане застосування зазначених бактеріальних пре-
паратів. Найкраще на їх застосування та вапнування реагує люцерна посівна.

Ключові слова: багаторічні бобові трави, бактеріальні препарати, органічне луківництво, 
продуктивність, суха маса, вапнування. 
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