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The purpose. To study effect of fertilizers on dynamics of harvesting dry matter and feeding
capacity of grass mixture of lotus and timothy. Methods. Field and laboratory researches. Results.
Results of researches of influence of bacterial preparation Rizobofit, phosphoric and molybdenum
fertilizers on dynamics of harvesting dry matter for the first 3 years of use of legume-cereal grass stand
are brought. Increment of dry matter from application of Rizobofit makes 3,5%, at joint application of
biological product on the background of phosphate fertilizer (P60) — 18,6%. High efficiency of Rizobofit
was observed in the 1-st hay cutting of the first 2 years of use of the grass stand. Combination of
treatment of seeds with Rizobofit and ammonium molybdate was inefficient, and was followed by
decrease of exit of dry matter. They also determined influence of ways of fertilizing upon feeding
capacity of perennial agrophytocenosis. So, on the average for the first 3 years of use of perennial
grasses the least productive was legume-cereal grass stand without use of fertilizers where exit of dry
matter had made 6,88 t/hectare, feed units — 5,26 t/hectare, crude protein — 0,91 t/hectare. Use of
fertilizers essentially raised carrying capacity of grass mixture of lotus with timothy. So, inoculation of
seeds of lotus with Rizobofit promoted increase in exit of dry matter for 0,24 t/hectare, or 3,5%, feed
units — for 0,26 t/hectare, or 4,9%, crude protein — for 0,15 t/hectare, or 16,5%. So, in their
researches use of Rizobofit had more influenced exit of crude protein for 1 hectare. Application of
biological product Rizobofit on the background of phosphate fertilizers (P60) provided increase in exit
of dry matter (in relation to grass stand without fertilizers) on 1,28 t/hectare, or 19,7%; feed units — on
0,99 t/hectare, or 18,8%; crude protein — on 0,32 t/hectare, or 35,2%. Conclusions. Entering of
phosphate fertilizers into combination to inoculation of seeds of lotus with Rizobofit promoted formation
of the maximum feed capacity of legume-cereal grass stand. Use of Rizofobit plays an important role in
increase of gathering crude protein. So, at joint application of biological product and phosphoric
fertilizer (Pso) the output of crude protein for 1 hectare has increased for 35,2% in comparison with a
variant without fertilizer.
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On slopes, the perennial herbs productivity is mostly limited by nutrients presence in soil. That is why,
for obtaining high yields of perennial herbs, systematic fertilization is necessary [1]. Due to symbiotic
nitrogen fixation, perennial legume fodder grasses have a great potential for reducing the need for
industrial nitrogen fertilizers [2]. Symbiotic nitrogen is one of the basic sources of nutrition on perennial
fodder lands with legume grasses [3]. Nitrogen biologic fixation with perennial legume grasses in mixed
herbages depend on three basic factors: legume components preservation; soil provision with nitrogen;
competitive relationship in herbages. Among these factors, there is a constant interaction [4]. A part of
biologic nitrogen in forming the yield of bird's-foot trefoil may be 70-80 % [5]. That is why the nitrogen
fixation process strengthening, which is carried out in symbiosis process with tuberous bacteria — is the
most important reserve of increasing the perennial legume grasses productivity [6].

One of the modes of symbiosis functioning conditions optimization is the implementation of seed
inoculation [7]. Pre-sowing seed inoculation with bacterial cultures (mono-inoculation) in conditions of field
experiments favors the increase of crop capacity of legume crops averagely by 12-15% [8]. For legume
grasses inoculation, the preparation Rhizobophyte is used. The pre-sowing bacterization provides plants
better development and formation of active nitrogen-fixing symbiosis [9]. In condition of Ukrainian forest



steppe, it is expedient to conduct pre-sowing inoculation of bird's-foot trefoil seed with active strains of
tuberous bacteria for their quantity- and nitrogen fixation activeness increase [10]. Dry mass growth on
sites with seed bacterization in single-species crops of perennial legume grasses made 0,76-1,67 t/ha,
and in mixture with cereals — 0,46-1,10 t/ha, respectively [11]. The nitrogen fixation activeness (mg
nitrogen/m? per hour) in bird's-foot trefoil root zone makes 15,07, red clover — 9,07, alfalfa — 11,40 [12].

Among the basic biogenic elements, phosphorus plays a special role in plants mineral nutrition,
performing primarily the functions of energetic balance regulator, as it is capable of forming compounds
with a great supply of energy which is released in process of their hydrolysis [13]. In Carpathian region,
the slightly soluble forms of phosphorous fertilizers (particularly calcium thermophosphate) are admissible
to make “as in stock”, whereas the majority of soluble fertilizers are expedient to connect with the period
of plants' most physiological need in nutrition elements [14]. On poorly limed soils, the molybdenum
fertilizers are effective, due to which the yield of legume-cereal herbage was increasing by 18-33% [15].
Under bird's-foot trefoil, it is necessary to put phosphorous-potassium fertilizers combined with
molybdenum ones, as they provide the most fodder mass and seeds crop capacity [16].

Research goal — to investigate the fertilization effect on dry matter collection dynamics and grass mix
of bird's-foot trefoil and tymothy-grass fodder productivity.

Research methods. The researches were carried out at the department of plant growing and fodder
production of Bukovinian state agricultural research station NAAS. The experimental plots' soil is a gray
forest heavy-loamed medium-edged one (pH., — 5,4; humus content — 1,84 %; easily hydrolyzed
nitrogen — 84 mg/kg; mobile forms of phosphates (P,0;) — 32 mg/kg (by Kirsanov); exchangeable
potassium content (K,O) (by Maslova) — 145 mg/kg). Carrying out the research, we were guided by
Technique of conducting experiments on fodder production (A.O. Babych, 1994) [17]. On the day of
sowing seed of bird's-foot trefoil, it was treated with Rhizobophyte (titer of bacterial cells in 1 g of the
preparation not less than 3-4 mird) with expenditure rate 0,5 L of the preparation per 100 kg of seed. For
fertilization, seed pre-sowing treatment with molybdenum ammonium (50,0% a.s. (active substance) from
the calculation 0,5 kg/100 kg of seed was used.

Fodder chemical composition was determined at the Evaluation Department of quality, fodder safety
and raw material at the Podillya Institute of fodder and agriculture NAAS. By the results of fodder
chemical analysis, the calculation of fodder units quantity and exchangeable energy was carried out [18].

Research results. In the first year of using perennial herbs, bird's-foot trefoil seed treatment with
Rhizobophyte and phosphorous fertilization significantly affected the legume-cereal herbage productivity.
Thus, in the first slope, the increase from Rhizobophyte usage made 0,26 t/ha or 11%, from
phosphorous fertilization — 0,57 t/ha or 24%.

The maximum increase of dry matter output is obtained at compatible use of Rhizobophyte and phosphorous
fertilizer — 0,87 t/ha, or 37%. On the background of applying Pg, combination of seed treatment with
Rhizobophyte and molybdenum fertilizer caused even the reduce of dry matter output, comparing to using single
Rhizobophyte (table 1).

Table 1. Dry matter output dynamics on timothy-grass — bird's-foot trefoil grass mix, depending
on fertilization, t/ha

Years
Fertilization 2013 2014 2015
2-nd 1-st | 2-nd 2-nd
-st slop together together |-st slop together

slope slope| slope slope
Without fertilizers (control) | 2,37 | 4,41 6,78 4,81 | 2,66 7,47 4,53 | 1,88 6,41
Rhizobophyte 2,63 | 4,68 7,31 5,38 | 2,17 7,55 4,62 | 1,87 6,49
Pso 294 | 542 8,36 5,56 | 2,83 8,39 4,99 | 2,02 7,01
Rhizobophyte + Py, 3,24 | 5,16 8,40 6,87 | 2,43 9,30 4,77 | 2,01 6,78
Rhizobophyte + P, + Mo | 3,03 | 5,02 8,05 6,04 | 2,61 8,65 4,77 | 2,05 6,82

HIP(SSD),s, t/ha 0,16 | 0,40 0,24 | 0,19 0,19 | 0,13




The use of fertilizers affected somewhat differently on perennial herbs productivity in the second slope. Thus,
the dry matter increase from applying Rhizobophyte made 3,5%, from phosphorous fertilization (Pg,) — 22,9%.
That is, Rhizobophyte provided more effect in first slope. At the same time, in 2013 phosphorous
fertilization provided practically equal dry mass in first and second slopes — 24 and 22,9%. In total, for the
two slopes, the most effective proved to be compatible use of phosphorous fertilizers and the biologic preparation
based on nitrogen-fixing bacteria — rhizobophyte.

On the second year of using the herbage, the legume-cereal phytocenosis provided the highest dry matter
output. Thus, in the first slope the perennial agro-phytocenosis productivity in unfertilized sites made 4,81 t/ha.
On variant with birds-foot trefoil seed inoculation with Rhizobophyte, the dry matter growth to unfetilized herbages
was 0,57 t/ha, or 11,9%. The legume-cereal herbage nutrition with phosphorous fertilizer (Pg,) provided the dry
mass growth 0,75 t/ha, or 15,6% comparing to unfertilized hayfield. Maximum dry matter collection (6,87
t/ha) in the first slope of 2014 was obtained on variant with Rhizobophyte seed treatment and
phosphorous fertilization (Pg,), which provided the increase of dry matter output 2,06 t/ha, or 42,8%
compared to unfertilized control.

In the first slope in 2015, only a tendency was notable to increase the dry matter collection on variant
with Rhizobophyte usage. The most dry matter collection was obtained on variant with phosphorous
fertilization — 4,99t/ha.

Hence, in the first three years of using legume-cereal herbage, the most favorable conditions for crop
capacity formation were set on the variant with bird's-foot trefoil seed inoculation with Rhizobophyte and
phosphorous fertilization (Pg,). Herewith, the highest bio-preparation effectiveness was observed in the
first slope of the first two years of using the herbage. The combination of seed treatment with
Rhizobophyte and molybdenum acid ammonium, at which even the reduce of dry matter output was
observed, proved to be ineffective.

Averagely, for the first three years of using perennial herbs, the least productive proved to be the
legume-cereal herbage without using fertilizers, where the dry matter output made 6,88 t/ha, fodder units
— 5,26 t/ha, raw protein — 0,91 t/ha (Table 2).

Table 2. Fodder productivity of the grass mix of bird's-foot trefoil with tymothy-grass,
depending on fertilization (averagely for 2013-2015 )

Fertilization Output from 1 ha
Dry matter, t Fodder units, t Raw protein, t Exchangeable
energy, GJ
Without fertilizers (control) 6,88 5,26 0,91 60,26
Rhizobophyte 7,12 5,52 1,06 62,19
Pso 7,92 6,14 1,14 69,63
Rhizobophyte + Pg, 8,16 6,25 1,23 71,37
Rhizobophyte + Py, + Mo 7,84 6,09 1,18 68,70

Also, on unfertilized sites, there was the least number of exchangeable energy accumulated with
perennial herbs yield — 60,26 GJ/ha.

Using fertilizers has significantly increased the fodder productivity of tymothy-grass and bird's-foot
trefoil grass mix. Thus, bird's-foot trefoil seed inoculation with Rhizobophyte has favored the dry matter
output increase by 0,24 t/ha or 3,5%, fodder units — by 0,26 t/ha or 4,9%, raw protein — on 0,15 t/ha or
16,5%. That is, in our researches, using Rhizobophyte has mostly affected on raw protein output from
one hectare. At phosphorous fertilization with calculation Pg, , the dry matter output has increased by 1,04
t/ha, fodder units — by 0,88 t/ha, raw protein — by 0,23 t/ha. The implementation of the bio-preparation
Rhizobophyte on the background of phosphorous fertilization (Pg,) has provided the dry matter output
growth relating to unfertilized herbages by 1,28 t/ha, or 19,7%; fodder units — by 0,99 t/ha, or 18,8%; raw
protein — by 0,32 t/ha, or 35,2%. Also, on the variant with phosphorous fertilization and seed treatment




with Rhizobophyte, the number of exchangeable energy accumulated with the yield has increased by
71,37 GJ/ha, which has exceeded on 18,4% the unfertilized variant indicator.

Conclusions

Averagely, for the first three years of using bird's-foot trefoil-cereal herbage, the best one by fodder
productivity proved to be the variant with seed inoculation with Rhizobophyte and phosphorous
fertilization (Pg), on which 8,16 t/ha of dry matter was obtained, 6,25 t/ha of fodder units, 1,23 t/ha of dry
protein and 71,37 GJ/ha of exchangeable energy accumulated with the yield.
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