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Fodder productivity of Lucerne-grass mixture depending on
fertilizer system and methods of presowing treatment of seeds

of leguminous ingredient
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The purpose. To study influence of presowing treatment of seeds of leguminous ingredient and fertilizer
system on fodder productivity of Lucerne-cereal grass mixture. Methods. General scientific and special: field,
laboratory, design, mathematical-statistical. Researches were spent by laboratory of fodder production and
agroecology of Ternopil experimental station of Institute of veterinary medicine of NAAS on dark grey
podzolized soils with average loamy mechanical grading. Scheme of experience included 3 factors: factor A —
treatment of seeds, factor B — doses of fertilizers, factor C — foliar top dressing. The grass mixture consisted
of Medicago sativa L. of grade Siniukha, Bromus inermis Leus. of grade Mars, Festuca arundinaceae Schreb.
of grade Lyudmila. It was formed in view of results of researches of scientists of Institute of fodder crops and
agriculture of Podillia of NAAS. Foliar top dressing with Triamin Plus was made in the beginning of aftergrowing
of each hay cutting (BBCH 31 for Lucerne and BBCH 21-22 for cereal grasses) at presence of sufficient leaf
area in dose of 2 I/hectare and charge of working solution of 250 I/hectare. Mowing of grass mixture was
carried out at approach of maturity of perennial grasses (Lucerne — initial blossom — BBCH 60, gramineous
plants — initial blossom — BBCH 49-51). Results. Influence of fertilizer system and presowing treatment of
seeds of leguminous component on fodder productivity of Lucerne-cereal grass mixture is determined.
Conclusions. In conditions of natural humidification of Western Forest-steppe on dark grey average loamy
soils use of presowing treatment of seeds of leguminous component, entering phosphoric-potash fertilizers in
dose of P60K60 and foliar top dressing with Triamin Plus in dose of 2 I/hectare in the beginning of formation of
each hay cutting provide the greatest productivity of Lucerne-cereal grass mixture — 10,41 t/hectare of dry
matter, 7,97 t/hectare f.u., 101,2 Gjoule/hectare of exchange energy and 1,24 t/hectare of digested protein.
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Introduction. Sustainable development of the country's agriculture is impossible without the revival of
efficient animal husbandry, as one of the components of food security of the state. It is already known that Ukraine
is considerably inferior to developed countries and imports significant volumes of meat and milk [11, 13].

A prerequisite for the efficient development of livestock is to increase the level of supply of its high-
quality, balanced feed forage [5]. One way to address this issue is to grow perennial legumes and their
mixtures [15]. Long-term legume grasses play an important role in increasing production and improving the
quality of feed, as reflected in the Strategic Guidelines for Agricultural Development of Ukraine for the period
up to 2020 and the Concept for the Development of Fodder Production in Ukraine until 2025 [11, 13] .

The urgency of the problem of producing a sufficient amount of feed with high quality indicators has
become aggravated in recent decades, due to climatic changes occurring on a planetary scale and reflected
in the territory of Ukraine.

In this regard, when selecting components for the creation of high-yielding grasslands, along with
their high fodder qualities, attention must be paid to the drought-tolerance of selected species, which will
enable to some extent neutralize the negative effects of adverse weather conditions [6].

One of the long-standing legume grasses that best meets the given parameters is alfalfa, which in
the beginning of the third millennium is the most common world-long, long-legume culture. Deep penetration
of the root system (more than 6 m) allows it to absorb moisture from the lower layers of the soil, which has a
positive effect on drought tolerance [16].



Analysis of recent research and publications. An important feature of alfalfa seedlings is that it
can be grown both in single-seeded crops and in cereal crops. It prolongs the productive longevity of sown
meadow agrophytocenoses and exceeds single-crop crops by the level and stability of crops, the balance of
nutrients, the degree of influence on soil fertility. At the same time, the cost of feed production is significantly
reduced and the energy efficiency ratio increases [14].

In this connection, the issues of development of new and improvement of existing technological
methods of increasing the productivity of seeded bean-cereal agrophytocenoses are relevant. According to
literary scientific sources, the most significant and universal measure to increase the productivity of perennial
meadow grass is fertilizer. In addition, in conditions of growing dryness of the growing season, biostimulants,
antistressens, become an integral part of intensive technologies. With their help, they solve issues that can
not be realized by traditional methods and methods [7]. This is confirmed by the data of many scientific
studies conducted in various agro-climatic zones of Ukraine [1-2, 4, 8-10]

An integral technological process of cultivating alfalfa seedlings in single-breeding and compatible
crops is pre-seed treatment of seed with bacteria of the genus Rhizobium, which contributes to the
improvement of the process of symbiotic nitrogen fixation [16]

However, despite the large number of studies on the use of fertilizers and growth stimulants in the
technologies of creating and using sowing bean-cereal agrophytocenoses, many aspects of this problem are
still underdeveloped due to the emergence of new varieties of perennial bean and cereal grasses and their
response to factors life in conditions of climate change.

The purpose of research. To investigate the effect of pre-seed treatment of seed of bean
component and fertilizer system on feed productivity of alfalfa-cereal grass mix

Materials and methods. The research was carried out by the laboratory of fodder production and
agroecology of the Ternopil experimental station of the Institute of veterinary medicine on dark gray
podzolized soils with a medium loamy granulometric composition.

The scheme of the experiment included three factors (Table 1).

Table 1. Scheme of experiment

Factor B - doses of mineral
Factor A - seed treatment N Factor C - Foliar nutrition
fertilizers

1. Without processing;
2. Seed treatment with growth
stimulator Viva; 1. Without fertilizer.
3. Seed treatment with Risbofite; 2. PsoKoeo.
4. Seed treatment with growth
stimulator Viva and Risbofit

1. Without feeding;
2. With supplementation with
Trimin Plus it is normal 2.0 1 / ha

The herb mix consisted of Lucerne seedlings (Medicago sativa L.) of the Sinuchus variety, the
stomachoglass of the Bromus inermis Leus., The fistulae of the Ludmilla straw (Festuca arundinaceae
Schreb.) And was formed in the light of the research results of the Institute of Forage and Rural Podillya
NAAS [ 3].

Indigenous nutrition by Triamine Plus was carried out at the beginning of the regrowth of each slope
(BBCH 31 for alfalfa and BBCH 21-22 for cereal herbs) in the presence of a sufficient leaf surface at a rate of
2.0 1/ ha and a working solution of 250 | / ha.

Mowing of grass mixed with the onset of oblique maturation of perennial grasses (alfalfa sowing-the
beginning of flowering - BBCH 60, cereals - at the beginning of flowering - BBCH 49-51).

Weather conditions during the research years (2014-2016) differed from the average long-term
indicators, which made it possible to estimate the influence of the investigated factors under different climatic
conditions. So, in 2014, in the period since the beginning of the restoration of the vegetation - before the last
slump fell out




353 mm of precipitation, in 2015 - 242 mm, and in 2016 - 455 mm, while the average multi-year
indicator is 452 mm. The average air temperature during the above-mentioned period was + 13.7 ° C in
2014, 15.0 ° Cin 2015 and 17.5 ° C in 2016, with an average annual value of + 12.6 ° C.

Sizes of sites - 25 m? repetition in the experiment - four-time.

Studies are conducted in accordance with generally accepted methods for scientific research on
fodder production and onions [12]. Generalization of materials for the use of generally accepted methods
and calculations of research results was carried out using the software STATISTICA and Agrostat.

Results. The study of the influence of inoculation, doses of mineral fertilizers and fecal crops on the
formation of fodder productivity of alfalfa and cereal grass showed high efficiency of the above mentioned
technological methods of cultivation, (Table 2).

The yield of dry matter in the sum of three slopes of bean-cereal agrophytocenose was 5.24-10.41 t/
ha, depending on the variant of the experiment. The option without pre-seed treatment, without fertilizers and
without extra-root crops, provided dry matter yields only at 5.24 t / ha, which is significantly lower compared
to the investigated variants.

Table 2. Fodder productivity of alfalfa-cereal agrophytocenoses depending on the elements of
technology (average 2014-2016).

Yield per 1 ha of c
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Without
i 5,24 3,11 457 | 0,44 136,9
Without fertilizer
processing
PeoKeo 7,51 4,79 66,6 0,67 140,2
Without
Seed treatment fertilizer 5,83 3,88 | 544 | 0,54 140,0
with growth
stimulator Viv PeoKso 8,06 556 | 755 | 0,81 149,5
Without feeding
Without
6,41 3,73 | 51,8 | 0,52 139,3
Seed treatment fertilizer
with Risbofite
PeoKso 8,39 565 | 75,0 | 0,84 143,6
Seed treatment Without
. rhou 743 | 455 | 62,8 | 0,64 143,8
with growth fertilizer
stimulator Viva PooKeo 9,09 | 665 | 87,0 | 1,01 153.9
and Risbofit
i Without 6,18 405 | 56,6 | 0,56 138,3
Without fertilizer ' ’ ’ ’ ’
processing
PsoKeo 8,31 553 | 75,7 | 0,79 145,2
' With
Seed treatment Without - 702 | 473 | 659 | 0,66 141,2
. fertilizer supplementation
with growth . . o
. . with Trimin Plus it is
stimulator Viv PsoKeo 9,22 6,61 88,1 0,98 151,4
normal
Without
Seed treatment fertilizer 7,43 4,93 67,2 0,71 139,9
with Risbofite
PeoKso 9,50 6,71 86,7 1,03 148,8




See.d treatment Wlt.h.OUt 8,49 577 | 77,7 | 0,84 145,4
with growth fertilizer
stimulator Viva PsoK 10,41 797 | 101,2 | 1,24 155,3
and Risbofit eoneo ’ ’ ’ ’ ’
for a factor year 0,48 0,29 4,20 0,04
for factor seed treatment 0,55 0,34 4,85 0,05
for a dose factor of mineral fertilizers 0,39 0,24 3,42 0,03
HIPos, T/ra
for the factor of foliar nutrition 0,39 0,24 3,42 0,03
for th dd ing, d f mi I
or the year, Sfa.e ress.mg, osgs of minera 1.93 118 168 | 016
fertilizers, foliar feeding

Application in the technology of creating and using sowing hay seeds for pre-sowing seed treatment,
introducing phosphorus-potassium fertilizers and foliar nutrition contributed to the better development of the
root system, the activity of the bean-rhizobial complex and the photosynthetic leaf surface, which ensured
the growth of the productivity of alfalfa-cereal grass mix.

Treatment of seeds of alfalfa seeded growth stimulator Viva provided a dry matter yield of 5.83 t/ ha,
Risobophyta - 6.41 t / ha, and their combination - 7.43 t / ha, which is more by 0.59-2.19 t / ha of dry matter
when compared with the control.

The use of phosphorus-potassium fertilizer in a dose of P60K60 contributed to the growth of grass
seed yield to 7.51-9.09 t / ha of dry matter, depending on the variation of the experiment.

Indigenous nutrition Triamine Plus has positively affected the dry matter outlet per hectare, both in
self-application and in combination with phosphoric-potassium fertilizer in a dose of PsoKeo. The productivity
of one hectare at the output of dry matter was 6.18-10.41 tons.

In general, among the experimental variants, on average, over the years of research, the highest dry
matter performance was marked by the option of sowing treated with the growth stimulator Viva and the
inoculant Risbofit seed of alfalfa seed, as well as the introduction of phosphoric potassium fertilizer PeoKeo
and the introduction of foliar fertilization Triamine Plus - 10.41 t/ ha.

On the basis of the dispersion analysis of the obtained data, it was found that the level of the formed
crop of alfalfa-cereal grass mixture 47.55% depended on the doses of mineral fertilizers, 25.68% of the pre-
seed processing of seeds of the bean component, 13.53% of foliar feeding and 9.57% Hydrothermal
conditions of the growing season of research years, (Fig. 1).

The insignificant influence of the hydrothermal conditions of the growing season on the formation of
the crop of alfalfa-cereal grass mix is associated with the biological characteristics of its components, which
are characterized by high drought tolerance. This allowed to obtain a high yield of dry matter in the face of a
lack of moisture.
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Fig. 1. The share of influence of factors in the formation of the crop of lucerne-cereal grass mix,
average for 2014-2016.

The calculations of fodder productivity of one hectare of alfalfa and cereal grass mix confirm the high
efficiency and expediency of intensification measures for meadow fodder production. Due to the increase in
the yield of dry matter and the nutritional value of feed, the yield of feed units was 3.11-7.97 t / ha, and the
exchange energy - 45.7-101.2 GJ / ha, depending on the variant of the experiment/

The lowest performance was marked by a control variant, which did not use inoculation, fertilization
and endocrine nutrition -

3,11 t / ha of feed units, 45,7 GJ / ha of exchange energy and 0,44 t / ha of digestible protein.
Provision of 1 fodder unit with digestible protein was 136.9 g.

Conducting the pre-seed treatment of the bean component by the growth stimulator Viva provided a
yield of one-hectare of 3.88-5.56 tons of feed units, 54.4-75.5 GJ of exchange energy and 0.54-0.81 t / ha of
digestible protein in variants without applying extra-root infusions and 4.73-6.61 tons of feed units, 65.9-88.1
GJ of exchange energy and

0,66-0,98 t / hectare of digestible protein when spraying crops with Triamine Plus. The provision of 1
kDa of digestible protein was 140.0-149.5 g and 141.2-151.4 g respectively

Use in technologies of sowing meadow agrophytocenoses of inoculant Risobofit contributed to the
growth of fodder productivity per hectare of crops to 3.73-5.65 tons of feed units, 51.8-75.0 GJ of exchange
energy of 0.52-0.84 tons of digestible protein. Additional application of vegetative plants Triamina Plus
increased feed output to 4.93-6.71 t / ha, exchange energy - up to 67.2-86.7 GJ / ha, digestible protein - to
0.71-1.03 t /Ha.

Application for pre-sowing treatment of seed of growth stimulator Viva and inoculant. Risobophyte,
thanks to the synergistic action of drugs, provided the highest productivity of alfalfa-cereal grass mix. Thus,
feed units, depending on the doses of mineral fertilizers and fodder feeding, were 4.55-7.97 t / ha, the
exchange energy - 62.8-101.2 GJ / ha, the digestible protein - 0.64-1.24 t / Ha. The provision of 1 feed unit
with digestible protein was 143.8-153.9 g and 145.4-155.3 respectively

Among the experimental variants, the highest indices of fodder productivity were noted in the variant
where the pre-sowing treatment of alfalfa seeds with growth stimulator Viva and inoculant Risbofit were



carried out, phosphoric-potassium fertilizers P60K60 superficial and Triamin Plus extracorporeal - 7.97 t / ha
of feed units and 101.2 GJ / ha of exchange energy, 1.24 t / ha of digestible protein.

Discussion

In the conditions of natural humidification of the western forest-steppe, on dark gray medium slush
soils, the use of pre-sowing processing of the seeds of the bean component, the application of phosphoric-
potassium fertilizers in the normal range of P60K60 and foliar fertilization with Trimamin Plus in the normal
range of 2.0 | / ha at the beginning of the formation of each slope provided the highest yield of alfalfa -crack
grass mix. The estimated yield of dry matter was 10.41 t / ha, fodder units 7.97 t / ha, exchange energy
101.2 GJ / ha and digestible protein 1.24 t/ ha. Provision of 1 k.od. the digestible protein at that was 155.3 g.

Due to the inclusion in the grass mix of drought-resistant species of perennial legumes - alfalfa
(Medicago sativa L.) and cereals (Festuca arundinaceae Schreb.) And sturgeon (Bromus inermis Leus.)
Largely leveled the influence of the hydrothermal conditions of the growing season, the proportion of
exposure on the formation of the crop was 9.57%.
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