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Cel(‘ull}l l. HHHO&ll{llOHHble mexHoJ/locuu 6 acpoHomuu,
azpoxumuu u IKojiocuu
Section I. Innovative technologies in agronomy, agro-
chemistry and ecology.

VJIK 631.95:633.12

Alpatova E.A.,
Stekolnikova N.V.

Voronezh State Agricultural University after Emperor Peter the
Great, Voronezh, Russia

INFLUENCE OF COMBINED SOWING OF HAIRY WETCH AND
BUCKWHEAT ON STRUCTURE AND PRODUCTIVITY OF
AGROPHYTOCENOSIS

Annomayusa: B pabome paccmampusaemcs yenecoobpazHocms
UCNONIb306AHUA  GUKU MOXHAMOU  (03UMOlU) Ol  KOHCMPYUPOBAHUS
CMEWanHo2o azpoghmoyeHosa speduxu.

Knrouesvie cnosa: azpogpumoyenos, OunapHulil noces, epeyuxa

The problem of constructing high-productive and environmentally
sustainable agricultural ecosystems is one of the most complex and the
least examined issues in agroecology [1].

In this respect, the aim of this research is to study the efficiency of
combined sowing of buckwheat and hairy vetch (winter-annual).

Experimental research was conducted in VVoronezh State Agricultural
University in 2013-2014. Field experiments were carried out on the
territory of Agrotechnology Educational Research and Technology Center
in Voronezh State Agricultural University after. Peter the Great according
to the following layout:

1. Buckwheat single-crop sowing (100 kg/ha)

2. Buckwheat binary sowing (100 kg/ha)+hairy vetch (15 kg/ha)

Buckwheat cultivation technology is recommended for Central
Chernozem region. Conventional methods of laying out and experimenting
were used in the research [2, 3].

As a result of the research performance, we determined that in case
of combined sowing of hairy vetch and buckwheat the number of segetal
plants was noted to decrease during vegetation. At the 3™ stage of
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buckwheat organogenesis the number of weedage accounted for 22.8
pcs/sq m, which is less than single-crop sowing by 42%.

The number of field pansy, blindweed, treaclewort, sheepbine, quack
grass reduced considerably. There a lack of such undesirable plants as
duck-wheat and dindle in phytocenosis structure of binary sowing.

Weed species diversity increased greatly by the time of buckwheat
fruitification. Knotgrass, green foxtail, barnyard grass, dindle, catchweed,
green amaranth spread in agrocenosis. The number of weedage in binary
sowing was 38% lower than in single-crop agrocenosis.

The average height of buckwheat plants at the 4" stage of
organogenesis in single-crop and binary sowing was approximately the
same (27.3-27.8 cm) but by the end of intensive growth of vegetative mass
the height of buckwheat plants in combined sowing exceeded the height of
the ones in single-crop sowing by 11 cm. Binary sowing had substantial
advantage in the number of primary branches — 4.6 pcs/plant — and in the
number of blossom clusters — 20.0 pcs/plant, which exceeded single-crop
sowing by 35.3% and 16.9 %, respectively.

Leaf surface in joint agrocenosis of buckwheat and hairy vetch also
considerably exceeded single-crop sowing at all stages of buckwheat
development; at the 4" stage of organogenesis this number was exceeded
by 6.1%; at the 8" stage — by 14.2%; at the 9" stage — by 34.6%: at the 10"
stage — by 43.1%.

These numbers indicate that interspecific interactions in
agrophytocenosis have positive effect.

Buckwheat productivity was formed in combined sowing with hairy
vetch and accounted for 13.2 metric centners/ha, which exceeded single-
crop sowing by 37.5%.

Accordingly using hairy vetch (winter-annual) to form interspecific
agrophytocenosis provides optimal conditions for growth, development
and high buckwheat productivity.

Cnucok nureparypsl:
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CEREALS SEED LIFE CYCLE

Abstract: Cereals seed life cycle based on author’s approach is
calculated. Winter wheat varieties are listed in the National Register, and
are commercialized for 14 years, and spring barley ones are for 15 years.
Oat and spring durum wheat varieties are listed for 25 and 22 years
correspondingly.

Key words: cereals seed life cycle, variety registration, National
Register.

The seeds business is reasonable to explore from the standpoint of
marketing, i.e. as the life cycle length of a product. The actual length of a
variety life is considered as duration of its commercial use, or period of
having margin from a product market introduction (a variety registration)
till its withdrawal from the market. Actually, it is average period of listing
a variety.

The shorter is life cycle of the product, the faster market growth is,
especially in the conditions of high competition on the seeds market, high
input technologies, and profitable crop production. New generation of
varieties with better adding value (greater yield potential, better quality and
adaptation) is able to increase the profitability of whole value chain from
breeder till processor.

Fairness of the variety registration, patent protection and complicated
certification has a direct impact on the pace of varieties flow in the
National register and length of their life cycle. The CIS countries and the
EU ones have common approach to the protection of intellectual property
of seeds, and National registers populating.

Comparison of life cycle duration between field crops explains some
details of crop competitiveness, attractiveness of markets for seed and
other commercial products.

Materials and methods. Updated data of the National Register of the
Russian Federation of cereals in 2015 [1], been interpreted with the
author's method of variety life cycle calculation [2], served as source for
initial data.



Results and discussion. National Register of breeding achievements
admitted for use, contains a list of registered varieties in the year of its
publication. New registered varieties entered there, leaving ones from the
market are excluded.

There were 296 winter wheat varieties from by 60 breeders are listed
in the National Register. Direct count of varieties listed annually shows a
dynamic range that is insufficient for a variety life cycle calculation
(fbg.1). For example it is possible to count the number of varieties listed by
2001 in updated National Register, but it is unknown number of withdrawn

ones, as tracks are not available.
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Fig.1. — Dynamic row of winter wheat varieties number with period of their listing

Let’s make the assumption that, the number of varieties, listed within
five years, is constant, and combine varieties over the past 30 years,
released during the five-year period of time in the group. There are 36%
listed varieties are ‘“new”; they are up to 5 years old; 27% are
commercialized within 6-10 years, 5% 18% are used within 11-15 years
and so on

Period of vari- Varieties Share of group, | Relative share Staying in the
eties registra- number per % compare to group for a
tion, years group group <5 years | variety, years
<5 107 36% 100% 5.0
6-10 81 27% 76% 3.8
11-15 53 18% 50% 25
16-20 25 8% 23% 1.2
20-25 17 6% 16% 0.8
>26 13 4% 12% 0.6
Total 296 100% - 13.8

Table 1. Calculation of a variety life cycle on winter wheat example, based on the
National Register of Russia, 2015




It is evident, that all varieties not older 5 years will be listed in the
National Register all period for 5 years. The varieties from the group 6-10
years old will be listed all the 5-years long period with probability 76%, or
their input in life cycle is 3.8 years (5 years x 76%). The varieties from the
group 11-15 years old will be listed all 4 years period with probability
50%, or their input in life cycle is 2.5 years. Adding all probabilities will
receive average life cycle of winter wheat variety in Russia (14 years).

Similar procedures with other cereals varieties listed in the National
registers demonstrate wide range of their commercial life circles (fig.2).
Oat is a crop with longest variety life cycle (25 years) in Russia, and spring
durum wheat has slightly shorter one. Winter durum wheat is
comparatively new crop at the introduction stage of the grain market
without significant acreage. Winter durum varieties have been listed only
last 15 years only. Calculated by us life cycles of cereals are close to the
results of Dr. Khalipsky assessment, who has reported about “length of
registration period” such crops as winter rye (22.6 years), oat (18.1),
common wheat (13.6), and barley (12.9) [3].

40% —36%

<5 6-10 11-15 16-20 21-25 >26

Groups of varieties with registration period ,
years

Share of every group, %

Fig.2. — Groups of winter wheat varieties with different period of their listing in the
National Register

Winter durum 11
4
Spring barley 15
19
Spring common wheat 20
22
Oat | . . . . | 25

0 5 10 15 20 25 30
Variety life cycle, years

Fig. 3. - Variety life cycle of cereals varieties in Russia, 2015.

Common spring wheat varieties are commercialized longer, then
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winter one, what is common for crops with less margin, and less input.
Acreage per crop and acreage per variety in particular are other reasons for
difference in life cycles. Both spring and winter wheat, and spring barley
have the biggest acreage in this country, and taking in consideration seeds
and seeds exchange rate, their seeds market are most attractive for seed
business (table 2). High seed planting rate in terms of weight, and 87-95%
share of farm saved seeds are main constrains there.

Seeds
Seed Seed Seed Commerci | sales
Listed | Acreag | rate, demand | ex- al seeds market,
Crop varieties | e, mIn, | tons per |, min change | volume min
number | Ha Ha tons rate, % [’000tons | RUR
Spring oat 115 3.265 0.14 0.46 5% 22.9 230
Spring durum 48 0.5 0.20 0.10 5% 5.0 70
Spring common
wheat 205 13.1 0.20 2.62 6% 157.2 1886
Winter rye 77 1.48 0.17 0.25 5% 12.6 150
Spring barley 202 8.045 0.20 1.61 13% 209.2 2720
Winter common
wheat 292 13.1 0.23 3.01 10% 301.3 4520
Winter durum 25 0.1 0.20 0.02 8% 1.6 20

Table 2. Cereals seeds market calculation (without royalty)

Winter durum seed market is niche one and it is in beginning of its
development. Seed exchange rate of spring barley is higher other cereals
one due to malting varieties impact. Further seed market growth is
expected by increase of seed exchange rate (share of commercial seeds). In
common cereals are losing competition with oil seeds, corn, sugar beet,
and other crops with higher margin. But from point of crop ratio, cereals
share will not be reduced radically, and will be stabilized, especially in
“row materials zones” close to grain markets.

Conclusions:

1) Variety life cycle of cereals takes from 11 (winter durum) till 25
(spring oat) years in Russia.

2) Winter and spring wheat seed market, and spring barley one as
well are the biggest in terms of volumes and money both.

3) Cereals seed market potential without royalties is assessed as 9,6
bIn RUR in 2015.

Cnucok nureparypsl:
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Berdnikova T.N.,
Stekolnikova N.V.

Voronezh State Agricultural University after Emperor Peter the
Great, Voronezh, Russia

AGROECOSYSTEMS MONITORING OF LTD
"BUTURLINOVSKY AGROCOMPLEX" IN BUTURLINOVSKY
DISTRICT OF VORONEZH REGION

Aunomayua: B cmamwe npusoosamcs  pesynemamsi  OYeHKU
IKOJIOSUYECKO20 ~ COCMOSAHUSL  MEPPUMOPUU  CENbCKOXO3AUCMBEHHO20
npeonpusmus  nNO  NOYGEHHbIM U  OOMAHUYECKUM  Kpumepusm U
gozoeticmaue  IKOJOSUYECKU  ONACHbIX  00BEeKMo8 HaA  COCMOsHUE
ammocgheprozo 6030yxa.

Knrouesvie cnosa: monumopume, azpodsxkocucmema, 3KOI0SUYECKUL
PUCK,  8emposasi  3po3us, acpoyeHo3, OOmaHuuecKul  Kpumepui,
3aCcoOpeHHOCb.

At present to maintain the ecological balance of the landscape it is
necessary to carry out agroecological monitoring.[1].

The purpose of this work is to monitor agroecosystems of LTD
"Buturlinovsky Agrocomplex"in Buturlinovsky district of Voronezh
region.

The study of agroecosystems was carried out according to the
scheme of complite agroecological monitoring.

The results of the research showed that the humus content in farms
arable soils of 1303 hectares decreased from 6.9% in 2009 to 5.7% in
2013, which corresponds to 79 % of the original and is in the limits of
environmental risk. On arable land of 1213 hectares, a decline was from
7.5% to 6.3%, or 81% of the initial content that corresponds to the limits of
environmental regulations.

The total area of eroded land was 1985 ha or 43% of the area of the
farm that is in the limits of ecological crisis.

The degree of gully ruggedness of 0.75 km/km?® is the zone of
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ecological crisis.

Wind erosion on the farm did not spread, which corresponds to the

norm (table. 1).

57 species of vascular plants belonging to 19 families were found in
agrocenoses. The greatest number of species includes the cruciferous
family — 12, Asteraceae family — 8, cereals — 7, lamiaceae — 5 other

families include 1-2 plant species.

Indicator Normal Risk Crisis Disaster
The humus content (% of initial) > 90 70-90 30-70 <30
LTD "Buturlinovsky Agrocomplex" 81% 79% - -
The area of water erosion (% area) <10 10-25 25-50 > 50
LTD "Buturlinovsky Agrocomplex" - - 43% -
Gully compartmentalization (km/km?) | <0.3 0.3-0.7 |0.7-2.5 >2.5
LTD "Buturlinovsky Agrocomplex" - - 0.75 (km/km?) | -
Area wind erosion (% area) <5 5-15 15-25 > 30
LTD "Buturlinovsky Agrocomplex" - - - -

Table 1. Soil indicators of zones of normal (N), risk (R), crisis (K) and disaster (B)

In different crops, the abundance of weeds varies. Especially high
abundance of weeds is observed on the borders fields with roads and forest
belts. Such weeds as a field sow Thistle, chamomile odorless, common

winter cress, knotweed,
monospecific thickets.

shepherd's purse,

the weed field -create

Pollution of agricultural lands is mostly medium. According to the
botanical criteria agricultural lands belong to the zone of risk.
Pasture productivity is very low fluctuating from 33 to 48 % of the

potential. The total area of the broken pastures was 105 ha. By this
indicator the territory of the agricultural landscape should be to the zone of

ecological crisis (table. 2).

Indicator Normal | Risk Crisis Disaster
Infestation of crops (% of weeds) <10 20-50 60-90 >90
LTD "Buturlinovsky Agrocomplex" - 18-24% | - -

The productivity of pasture vegetation (% of ) i
potential) >80 60-70 10-60 <5
LTD "Buturlinovsky Agrocomplex" - - 33-48% | -

Table 2. Plant indicators of areas of environmental norms (N), risk (R), crisis (K) and

disaster (B)

10




Sources of pollutant emissions into the atmosphere are: the engines
of vehicles and machinery, welding station, stables for the cows, grain
warehouse, mills, silos, manure storage sites.

The farm has 37 sources of pollutants including those organized by 1
(boiler pipe), and 36 unorganized. The total of annual waste products 3.59
t., including 0.021 t/year solid, 3.57 t/year.

The main pollutants are carbon oxides, nitrogen dioxide, ammonia,
hydrogen sulfide, dust grain and animal origin. Concentrations of
pollutants is not higher than the established standards.

The condition of the free air on the territory of industrial enterprises
and residential zones is within the normal range, i.e. it is not the source of
the impact on the environment and human health (table. 3).

Environmental parameters LTD

Indicators Disaster Crisis Normal Buturlmovsky"
Agrocomplex

Sulfur dioxide, mg/m® | >2 0.1-02 |[<0.02 0.011
Nitrogen dioxide, | _ ) 5 02-03 |<0.03 0.015
mg/m
Hydrogen fluoride, 0.01 —1<0.002—
mg/m’ =002 1602 0.003 0.001

Table. 3 Critical loads and critical levels of pollutants in ambient air

Thus, the condition of agroecosystems LTD in "Buturlinovsky
Agrocomplex" is characterized by a significant level of human impact on
the landscapes and for the stabilization and subsequent improvement of the
environmental situation of the farm territory are necessary measures for its
reduction.
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THE EFFECT OF PLANT GROWTH REGULATOR ON
GERMINATION ENERGY AND LABORATORY GERMINATION
OF SUDAN GRASS AND SORGHUM SEEDS

Abstract: this article provides experimental data on the effects of the
Cavita Biocomplex growth regulator on sowing qualities of Sudan grass
and sorghum seeds

Key words: Sudan grass, sorghum, plant growth regulators,
germination capacity, germination energy

One of the most important objectives of modern agroindustrial
complex of Russia is reliable and consistent food supply of the population
under market economy conditions. The production sector in its turn is
responsible for providing the country with high-quality raw materials.

It is virtually impossible to provide the population with livestock
products without a strong fodder base. The matter of increasing high-
quality feed production becomes more urgent in conditions of Central
Black Earth region.

We should not underestimate the value of such an important feed
crop as Sudan grass as it can help to create a strong fodder base for
livestock breeding needs [4].

Sudan grass is very valuable as a feed crop since it can be used both
for hay, haylage, grass meal or silage production, and half-soiling and
pasturing [1].

The seed multiplication system of the crop is as important for
obtaining high crop yields of proper quality as the usage of advanced
agricultural technologies [2].

The development of scientific methods that can help to increase
ground germination capacity of seeds is one the most significant problems
that seed breeding faces today.

The usage of a seed production technology presupposes justification
of the choice of ecologically harmless pre-seeding treatments and creation
of efficient protectants, growth regulators or biological products.

In modern crop production phytoregulators are used to make
agrocoenosis more resistant to various environmental factors [3].
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The purpose of the study is to determine effects of the Cavita
Biocomplex growth regulator on the germination energy and laboratory
germination of the accessions of Sudan grass and sorghum.

This stimulator is produced on the basis of environmentally clean
peat deposits. It is a black concentrated gel. Its usage helps to increase crop
yields up to two times, reduce the number of plant diseases and restore the
soil.

In this study we used the accessions of Sudan grass VVoronezhskaya
24, ST 12 and sorghum 5. The experiment was performed in triple
replication in accordance with GOST 12038-84, GOST 12036, GOST
12037. 100 seeds were examined in each replication.

We used the Cavita Biocomplex growth regulator to reveal and
compare the effect that growth regulator has on germination of the taken
accessions. The variant where distilled water was used to conduct the
experiment was considered as the control sample. (Table 1)

When conducting the experiment we followed the methods described
in GOST 12038-84. According to the all-Union State Standard, the seeds
are to be laid on double- or three-layer damped paper in Petri dishes
prepared in advance. The seeds then are to be covered with one more layer
of damped filter paper.

For the variant where the growth regulator was used, 5 ml of the
Cavita Biocomplex regulator per one liter of distilled water was taken. The
seeds then were soaked for 2 hours in the prepared liquid which was
removed from Petri dishes afterwards. Completely dry seeds were then left
for germination.

In accordance with the methodology, we estimated the germination
energy on the 4" day of the experiment and germination capacity of the
seeds on the 7" day. (Table 2)

Germination energy of the seeds, %

Control sample Cavita Biocomplex regulator
Sample replication, average, % | replication, pcs average, %
pcs
L[ 1] I | [l
Sudan grass
Voronezhskaya 24 96 | 96 | 92 94.6 92 | 96 | 94 94
Accession of ST 12 94 | 80 | 94 89.4 96 | 98 | 100 98
Sorghum
Accessionof SG 5 |96 [ 96 |88 | 93.4 | 100 | 100 | 98 | 99.4

Tab. 1. Germination energy of Sudan grass and sorghum seeds, 2015

Accessions of Sudan grass ST 12 proved to be the most responsive to
the effect of the growth regulator. Average germination energy of the seeds
of the control samples is 89.4%, whereas average germination energy of
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the seeds pretreated with the Cavita Biocomplex regulator increased by
8.6% to 98%. It is also worth to be noticed that germination energy of
sorghum SG 5 seeds also increased by 6% to 99.4%.

Germination capacity of the seeds, %

Control sample Cavita Biocomplex regulator

Sample replication, pcs average, % | replication, pcs average, %
L[| TR

Sudan grass

Voronezhskaya 24 98 | 98 | 94 96.6 96 | 98 | 94 96

Accession of ST 12 100 | 92 | 100 97.4 96 | 98 | 100 98
Sorghum

Accession of SG 5 | 100 | 96 | 100 | 98.6 | 100 | 100 [ 100 | 100

Tab. 2. Germination capacity of Sudan grass and sorghum seeds, 2015

The Cavita Biocomplex growth regulator significantly affected both
the intensity of germination and germination energy, and germination
capacity. However growth regulator we used had a different effect on each
cultivar. For example it had no significant effect on germination energy
and laboratory germination of VVoronezhskaya 24.

On the basis of the results obtained, it can be concluded that
accessions of Sudan grass ST 12 and sorghum SG 5 proved to be the most
responsive to the effect of the Cavita Biocomplex growth regulator as their
germination energy increased by 8.6% and 6%, respectively.
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THE INFLUENCE OF FERTILIZERS ON SOIL FERTILITY

Annomayus: InasHbIM UCMOYHUKOM JICUBHU SGTSIEMCS NO46d -
BadiCHeUwUll KOMHOHeHm  Ouocgepvl. 3an020M  XOpouwiux ypoxcaes
ABNAEMCS  8bICOKASL NA00OPOOHOCMb nousvl. Haubonee s¢phexmusnblil
Cnocob ynyumums ee cocmas — o0Ooeamums CMPYKMypy HOJNe3HbIMU
gewecmeamu. CamviMu ecmecmeeHHbIMU U Oe30NACHLIMU U3 HUX
ABIAIOMCA OpeanHudecKue y0oOpeHus, Komopwvle HOMO2arom Gulpacmums
9KOJIOSUYECKU YUCTYIO NPOOVKYUIO.

Kniouesvie cnosa: nousa, niodopooue, 0peaHOMUHEPATbHbIE
yoobpenus, Hago3s, nioo.

The main source of life is the soil being the most important part of
the biosphere. It is the unique object including all living and lifeless things.
It obtains an exceptional compound structure.

The areas with the arid climate have a lower soil productivity which
reduces agricultural crops yield. The soil should be enriched by nutrition
and water to be more efficient for agriculture.

Since ancients times people have understood that it is impossible to
get regular yields without soil nutrition particularly at that time people
burnt out the parts of forest and cultivated them. It needed a lot of labor
inputs without any stable results.

Later people began to use manure which brings the part of nutrients
back to the soil. But just only in the middle of the nineteenth century in
Europe they began to use mineral fertilizers. As a result the load on the
environment increases heavily (salinization of the soil, humification, etc.).
Unbalanced additions without any agricultural and ecological
specifications of fertilizers lead to the deterioration of crops and as a result
influenced people’s heath.

Long-term use of chemical fertilizers inevitably lead to
contamination of soil, its salinity and degradation, the accumulation of
heavy metals and other hazardous to human health chemical compounds in
food crop production.

The guarantee of good crops yields is the fertile soil. The most
efficient method to improve its structure is nutrients application. The most
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natural and safe are organic fertilizers which help to grow up ecologically
puke crops.

Organic fertilizers are useful for the soil structure, stabilize it,
improve such characteristics as the airtight and moistureproof.

Decomposed organic fertilizers develop the humus soil layer; raise
its fertilization and nutrients content organic fertilizers also help the
biological processes and activities of soil microorganisms.

Organic fertilizers are multipurpose; they have all necessary
elements for plants nutrition. But the resources of these fertilizers are
limited and they do not contain there are enough basic nutrients. Thus
manure just consists of 0.5% of nitrogen, 0.25% of phosphorus, 0.6% of
potassium [1].

With the combination of mineral and organic fertilizers we can get
organomineral fertilizers, the humic ones. These fertilizers combine
advantages of both the types.

Mineral salts help to increase the efficiency of, organic elements,
supply plants with the complex of nutrients. In addition they change the
physicochemical property of the soil, making it more fertile and intensify
the microbiological processes.

It is known that plants with organomineral fertilizers cope with the
adverse conditions: light frosts, lack of illumination and oxygen, they are
resistant against diseases and pests, increase the quality of fruits and
vegetables. They accumulate more sugar, vitamins, starch, gluten and less
nitrates [2].

Application of organic fertilizers provides a unique ecological
system, able in a short period to create the fertile soil layer and ensure a
high level of efficiency for many years.

An important factor is economic efficiency of organic fertilizers. In
the regions of the Central Federal District of the Russian Federation their
economic efficiency is from 3 to 20 rubles per 1 ruble of expenses
depending on the crop variety.

In many European countries with the developed economy and highly
productive agriculture organomineral fertilizers are widely used.

Thus Russia increase the production of these fertilizers every year,
the most part of them is already used by the farmers.
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THE CHOICE OF EXPERIMENTAL PLOT AND METHODICAL
TECHNIQUES TO IMPROVE THE ACCURACY OF INITIAL
VALUES OF GROSS HUMUS IN THE SOIL.

Aunomayusa. B oaunnoii cmamwve ompadsicenvl npeonodiceHus no
HOBbIUEHUI0 MOYHOCMU NPU  ONPeOeleHUU UCXOOH020 COOePHCAHUS
8an06020 2ymyca 6 nouse. llpueedén npumep nepepacuéma pe3yibmamos
0aHHO20 nokazamens C Y4émom CQOPMYIUPOBAHHLIX 6 CMAmbe
peKomeHOayul.

Knrouesvie cnosa: niodopooue, cegoobopom, cmayuoHap, 6anoeou
2ymyc, obpabomka mMaccuéa OaHHbIX.

During single visit of various experimental plots and as a part of
complex expedition based on the studies of V.V. Dokuchaev in 1978 and
1979 we noticed that on the experimental plots of crops with slightly
different color and height of stalks are located. These differences in color
and height remain on all phases the crops of development. Only after
complex expedition (devoted to V.V. Dokuchaev) we decided to find out
the reasons of the similar phenomenon [1, 2].

Of course every object has its corresponding set of crops in relation
to this or that soil-climatic zone and it is usually placed on the ground in
time and space. Thus the required experimental area increases. That can
create difficulties in the processing of the data, for the controlled
variability indicators will depend not only on agronomic techniques used,
but also on the placement area. The cultivated areas depend on the number
of the crops and crop rotations in the experiment. To reduce the territorial
(soil) impacts on the soil physical fertility systematic or square placement
of plots and their reps (at least 4) with investigated are applied [3-7].

The studies are mostly caring out only in one crop rotation or in its
links. In the Stavropol research institute of agriculture five crop rotations
have been studied since 1968 time that was not observed in others similar
organizations. In these five crop rotations (V. G. Homko) were cultivated
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simultaneously 10 crops. Besides all the crops were placed on fertilized
and none fertilized plots according to the existing alternation. Thus for all
odd plots small doses of fertilizers were applied. The fertilizers were added
manually. Such method of fertilizer application proved that on such plots
crops with a somewhat different color scheme and height stalks were
noticed. They were apparent for every phases of the crops development.

Using such a unique opportunity of simultaneous ten fields with 5
crop rotations and 10 crops in each on the area we planned to reveal the
variability of gross humus. It was necessary to use the original data
received before sowing [8]. Soil samples were taken on 20 acre to
determine the content of initial gross humus and nitrogen in the soil.

To process the data by gross humus and nitrogen traditional method
was used, medium arithmetic values were produced with averaging
elements. Thus the data are given up to two decimal places, which
automatically averaged the results. Besides, maximum gross humus
content (6.4%) was not considered, but they pointed it out in the text of the
publication.

Taking into consideration the above mentioned, we decided to test
their data. For this we repeated their calculations with the averaging
elements and without them (i.e. without averaging) and then compared the
received divergences. We propose these divergences for further improved
accuracy for the data. Before carrying out the calculations their data have
been changed to mg per 100 gram of soil. We draw your attention to the
fact that their data are inflated at the expense of failure by the third and the
fourth decimal places. Even using their overestimated data, we got a
divergence in the original content of humus. Of course, these discrepancies
are not so great, but they allow t increasing the calculations carried out
without averaging accuracy of the controlled indicators.

Thus, the earlier claimed initial content of gross humus (5. 4% in V.
G. Homko experimental plots (Shkonde E.l., Lola M. V., 1990)) is not
quite accurate. Its original content can be counted as two-levels: 5.365%,
or 5360 mg / 100 g of the soil, and 5.65%, or 5645 mg / 100 of the soil.
The second level use of the original content is associated concerning the
maximum value gross humus (6.4%) which the authors did not use. Thanks
to this significance we receive two ranges of the of gross humus content:
4.9-6.4%, or 4890-6400 mg / 100 g of the soil.

Dividing the sum of each range we receive the second initial content
of the gross humus: 5.65% (with averaging) or 5645mg (without
averaging). The difference between them (5650-5645) will make 5 mg, it is
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not desirable to abandon it according to the following reason. Rejection of
5 mg will lead to 13875 mg underestimation of the gross humus per 1
hectare, or 0.138% respectively. Based on the results we suggest using the
original content of the gross humus content up to 5334.2 mg / 100 g of the
soil, or 5.3342%.
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INFLUENCE OF PRECIPITATION ON AGROPHYTOCENOSES
PRODUCTIVITY

Aunomayus: Ilposeden amanusz 6030elcmeuss KUCTOMHBIX 0CAOKO8
Ha NPOOYKMUBHOCMb 03UMOU UK.

Knwouegvle  cnosa:  acposxkocucmemvl,  KUCIOMHble  0CAOKU,
CUMOUOMUYECKU annapam, 1e22emMo2ni00uH.

In modern conditions of energy deficiency the symbiosis between
rhizobia and legumes Rhizobium is of great importance. These
communities allow providing agrocnosises with biological nitrogen and
reducing human pressure on the agro-ecosystem.

In the Central Black Soil area hairy vetch (winter variety).It is of
niter can be used both autumn and spring sowings accumulating up to 200
kg / ha of nitrogen, providing honey yield up to 40-250 kg / ha.
Productivity of green mass is 20-30 tons / ha. It is sown out on saline soils
as a phytomelionant. (Lakhani 2002).

It was necessary to solve the following problems in the course of the
research:

- to examine the features of the formation of symbiotic apparatus at
different stages of development;

- to identify the impact of acid rain on the growth and development
of plants and vetch shaggy nodule bacteria’s;

The climate of the of the research area of Nizhdevitskiy district of
Voronezh region is moderately continental.

There were unfavorable conditions for of winter crops sowing due to
the lack of moisture in the soil of the beginning of autumn of these years,
and only in mid-September there was heavy rainfall, which contributed to
the development of the plants during autumn vegetative season. During
winter there were frequent thaws, which adversely affected the wintering
of winter watch. Spring and summer were characterized by the deficient
rainfall.

The research was conducted on heavy, low-power leached black soil
with humus content up to 4.5-5.1%, pH of salt extraction being 4.9-5.3, the
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content of mobile phosphorus being 67 mg / kg of soil and exchangeable
potassium being 120 mg / kg of the soil.

Techniques common in agroecology of the experiments conducting
were used.

The object of the study was the population of vetch shaggy
(Viciavillosa Roth) Glinkovsky variety with a seeding rate of 2 min of
germinating seeds per hectare and nodule bacteria’s Rhizobium vicia.

The sowing was in the third decade of August. The imitation of acid
precipitation was implemented in the form of water solutions of acids H2
S04 + HNO3 (pH 4.5)

The predecessor of vetch shaggy was corn for green fodder. The
plots were of 5 square meters. It repetition was four fold.

These test results prove the activity of the interaction of populations
of vetch shaggy and nodule bacteria’s to be determined by the influence of
precipitation.

Acid precipitation greatly influenced on the development of nodules,
and hence the activity of symbiotic apparatus. The number of nodules on
the vetch shaggy plant decreased compared to the control by 26.6%, while
the weight of nodules per plant was reduced by 30%.

Negative effects of acid rain are associated with acidification of the
soil solution, thus increasing the number of clay particles, which leads to
deterioration of soil aeration, increasing mobility of heavy metals.

In particular, Efremova (1968) approves that the best symbiotic
apparatus of a vetch shaggy develops in the slightly acidic and neutral soils
(pH 6.5-7.0).

Subsequent observations during the autumn period revealed the lack
of the further active development of symbiotic apparatus of vetch shaggy.

Thus since the third decade of September in the Central Black Soil
conditions, when the day length is less than 12 hours and the temperature is
5-12°C, there are unfavorable conditions for the development of root
nodule bacteria’s.

At acid rain introduction plant height reduced by 23% and the
number of shoots reduced up to 35% (Table. 1).

Option Plants Number of% of
height branches overwintered
plants
1. control 114 5.3 95.0
2. acid precipitation 8.7 3.4 89.0

Table 1 - Biometric performance of vetch winter before leaving in winter

During this period the plant of vetch shaggy changes the direction of
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physical biochemical and metabolic processes improving their frost- and
winter hardiness. The results of the analyses proved that in acid rain
introduction winter hardiness decreased compared to the control by 12%.

Considering that the nodule bacteria produce a lot of biologically
active substances and increase the resistance of plants to disease and
negative weather conditions. The indicator of symbiotic apparatus can be
used as a test of hardiness.

In spring in the phase of vetch shaggy at branding introduction of
acid precipitation into the system the number of nodule bacteria decreased
compared with the control 22.6%.

It was found that at good development of unit symbiotic apparatus
rot infestation of crops greatly reduced.

At the beginning of budding, within 10-15 days, the number of
nodules in plants of vetch shaggy increased almost twice (Table. 2).

The same pattern of anthropogenic load on the number and weight of
nodules and leghemoglobin content, as in the previous phase of
development was observed.

Crops damage by mildew was less than in the control variant to
41.6%.

Option Number of  Weight of |Content of By
nodulation  |nodules leghemoglobin |mildew, %
1. control 17.5 49.9 10.8 7.2
2. acid precipitation 9.5 39.0 7.7 10.2

Table 2 - The development of symbiotic apparatus in a the budding phase of winter vetch

At the beginning of flowering symbiotic apparatus of vetch shaggy
reaches the maximum value.

In the phase of flowering vetch shaggy the number of nodules per
plant during the study period was 24 (control), in introduction of acid
precipitation the number of acidic precipitation nodules decreased
relatively the to control to 44%. The weight of nodules in the flowering
stage increased and reached the control version 61.6 mg / plants. The
system of the mass of nodules in relation to the control decreased by 22%,
under the influence of acid rain. Leghemoglobin respectively content in the
nodules decreased.

It is important to note that a vetch shaggy combined two energy-
intensive processes: nitrogen fixation and secretion of nectar.

Formation of symbiotic apparatus acid rains have a negative
influence on the formation of flowers and nectar secretion.
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The content of the nectar in the of vetch shaggy flowers declined
when introducing acid rains by 49% at the beginning of flowering and by
72% in the middle of flowering

During the phase of beans formation the number and weight of
nodules decreased, and the effect of law precipitation was the same as in
the previous stages. The number, weight and content of the nodules
leghemoglobin also reduced (tabl.3).

option Phase of the formation beans  [The maturation phase
Number of  Weight |Content |Number Weight [Content
nodules nodules |of of of of
leghemog |nodules nodules leghemo
lobin globin
1. control 20.8 61.3 13.3 15.0 44.6 12.6
2.acid 11.1 47.6 10.1 9.1 31.6 0.6
precipitation

Table 3 - The development of symbiotic apparatus of winter vetch

In the maturation phase of vetch shaggy the number and weight of
nodules decreased significantly compared with the phase of the beans
formation. This is due to the significant number of nodules death.

Content of leghemoglobin dramatically reduced, due to the fact that
leghemoglobin transferred in holyglobin (green stuff), and then lysis of
nodules begin.

In introduction of acid precipitation into the system seed production
crops decreased by 18.0%.

Thus we can conclude that a lot of green and green manure crops
vetch shaggy should be used at the beginning of flowering, and to ensure
high productivity of legume crops the most comfortable areas should be
use.
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THE EFFECT OF FERTILIZERS APPLICATION AND
MELIORANT ON THE FRACTIONAL COMPOSITION OF
PHOSPHATES OF LEACHED CHERNOZEM

Aunomayus: B pabome 6v110 6viseieHo 6nusAHue YOoOpeHull u
MeNUOpanma Ha cooepicanue uzyuaemuvlx popm gocgopa.

Knrouesvie crosa: ussenevenue, gpocghamol, Konmpoas adOCOIOMHbLLL
YepHo3eM, INII0BUATILHO-ULIIOBUATbHBIU MUN PACHpedeleHUs.

It is known that excretion phosphates depend not only on their
content in soil but also on the extraction conditions: concentration and
properties of the solvent, the ratio of soil: extractant, exposure, etc. So
when removing the phosphate by the method of Kirsanov using 0.2 n HCI
solutions (pH 0.74), Chirikov 0.5 n solution of CH;COOH (pH 2.25),
Trough of 0.002 n H,SO, buffered sulfate ammonium to pH 3.0 at a ratio
soil: solution being 1:5, 1:25, 1:200 respectively. As for the exposure, it
varies within very wide limits - 15-minute settling, hour shaking daily
settling and 30 minutes one respectively. All this often leads to comparable
results.

In nature there are no natural sources of the phosphorus
replenishment in the soil. So the only way to increase the content of P,0s
in the soil is the use of phosphorus fertilizer. Due to the low mobility of
phosphates in soil there is practically no natural way of phosphorus losses.
Organic phosphates are considered to be found mainly in the composition
of humus, but this is not so. They are in composition of, aboveground and
underground plant litter. Organic phosphate is a part of fitina, nucleic
acids, phosphatides, sugar phosphates and other organic compounds of the
soil. Some part is to be in the plasma of microorganisms. After the death
this phosphorus becomes available to plants. Organic phosphates become
accessible to plants only after mineralization of organic substances. If the
organic substance contains 0.2 to 0.3 % P,0Os, when accumulation available
to plants of phosphorus compounds does not occur of its decomposition. In
this case the phosphorus is completely linked associated with soil
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microflora [1].

Taking into consideration the significance of individual forms of
phosphorus in plants, we aimed to study the effect of fertilizer and
meliorant on the soil phosphate composition.

The studies were on ducted at the experimental plot the department
of agricultural chemistry, founded in 1987 at the experimental station in
VSAU. The soil cover of the plot presents a medium-power, low-humus
heavy loam leached chernozem: the humus content being 4.20%, pH of
aqueous extract 5.58-6.15, pH salt extraction 5.14-5.48, the amount of
exchange basements 26.3-30.3 and hydrolytic acidity being 5.20-7.03 mg-
equivalent/100 g of the soil, degree of saturation with bases being 81-85%.
6-field crop rotation is developed. The experiment includes 15 options.
Plots placement is, systematized. All the on crops the rotation was grown
taking into account agrotechnical requirements of their cultivation in
Voronezh region. Mineral fertilizers were applied annually. Ammonium
nitrate, double superphos-fat, potassium chloride were used. Dung and
defecation were applied once per rotation for sugar beet crop.

The studies were conducted on variants of the experiment. For the
study we used the method of determining the composition of the phosphate
of Karpinsky-Zamyatina [1]. Organic matter is oxidized with 6% hydrogen
peroxide. After oxidation of organic matter a significant portion of soil
phosphorus becomes soluble in dilute acids. They are extracted by 0.05 n
HCI solution. The content of the organophosphates was determined by the
difference between the gross content (defined in the oxide by the linkage of
soil) and mineral phosphorus (as defined in the non-oxidized sample of the
soil).

The content of different forms of phosphorus varies in a wide range.
The minimum content of all forms of phosphate is observed in the topsail,
and the maximum in the layer of 20-40 cm on all variants of the
experiment. The application of organic and mineral fertilizers increases the
share of organophosphates. The same effect is observed when defecate are
used on the background of organic and mineral fertilizer both. The content
of the organophosphates in these variants is more stable during the survey
period and comes nearer by this indicator to the con-control option.
However at the control optician the content of the organophosphates is
higher at virtually the entire profile. Mineral phosphorus compared with
organophosphates is contained in smaller amounts and its distribution by
the profile is irregular. The maximum content of mineral phosphates is
accounted for the layer of 20-40 cm, however its share in this layer is not
always higher than that of organophosphates. Fertilizer and meliorant
application in contrast to the absolute controls option significantly
increases the proportion of mineral phosphorus in this layer.

It is considered that in the presence of free calcium organics degrades
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quickly. The consequence of this is expected to be lower levels of
organophosphates in versions with defecation. However, the results such
pronounced effect of reducing in organophosphates content on the options
with defecation is not observed. Moreover the content of organophosphates
varies little during the year, of observation, and their distribution along the
profile, especially in the variant with organic defecate in the natural
background is more uniform.

The overall pattern of the profile distribution for all forms of
phosphorus is an explicit differentiation within the humus horizon, both for
different versions and years. The maximum content value occurs in the
layer of 40 cm of the humus horizon and a minimum to the topsoil. The
distribution character corresponds to the eluvial-illuvial type.
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HETEROGENEITY OF SEEDS IN EARS OF THE FAVORITE AND
KWS AQUILON WHEAT VARIETIES.

Abstract: In this paper we study the parameters of the ears of
different sorts depending on the conditions of the year. Each variety forms
differ in productive ear, weight of grains, number of spikelets in one spike
and unequal number of stems per unit area.

Key words: wheat, ear, seed, spikelet, quality, variety

The phenomenon of seeds heterogeneity attracts great theoretical and
practical interest. It is well known that formed even in the same box or in
the same ear seeds, have individual characteristics and varying degrees of
heterogeneity. This phenomenon is defined with three interrelated factors:
heredity, environmental conditions in which the plant grows the conditions
of seeds development on the mother-plant [4].

Intensity Changes - of growth processes are caused by some changes
in seeds physiological qualities. Contents of some physiologically active
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substances, vitamins and oxidative enzymes have confirmed that. Different
environmental conditions also contribute to the quality range. Nutrition
variation of plants, specifically fertilizers also has its contribution [2].

However, despite the fact that already published extensively on
diversiform seed, a clear understanding of this property of the seeds is not
yet available, every author puts in this term [5].

The study of common spring wheat ears, the object of which was
heterogeneity, has been a big interest for us. The studies have been
conducted for three years in the Tambov region. Five ears of the studied
varieties were collected annually before harvesting. Spikes were analyzed
on the location of each weevil. The kernel mass was determined by
weighing on the scales of the brand CAUX.

Favorit and KWS Aquilon varieties were listed in 2007 and 2013
respectively. Both varieties of spring wheat have good bread quality [1].
Favorite recommended for commercial use in 5, 7, 8 and 9 regions of
Russia, while KWS Aquilon does in fifth.

During the study of varieties of soft spring wheat it has been found
that they differ in productive ear, weight of grains, number of spikelets in
one spike and unequal number of stems per unit area depending on the year

[3].
The table 1 shows the data that have been obtained for the three-year
studies of two varieties.

Variety Year The number of spikelets with different content of seeds, %
5 4 3 2 1 0

Favorite 2013 - 5.75 42.53 39.08 5.75 6.90
(standard)

2014 - 2.38 57.14 25.00 11.90 3.57

2015 - 2.7 37.84 37.84 18.92 2.7
KWS 2013 14.1 50 20.51 8.97 5.13 1.28
Aquilon

2014 7.25 31.88 27.54 14.49 11.59 7.25

2015 1.39 27.78 36.11 6.94 18.06 9.72

Table 1The number of spikelets with different content of seeds (5 ears of corn).

According to the results, Favorit contains less grain in the spikelets
than KWS Aquilon does. It is known that in some spikelets of wheat 0 - 5
grains can be formed. This is connected with the genetic characteristics of
the variety and weather conditions. The maximum number of seeds in
spikelet of Favorit was calculated as - four, and five in spikelets of
Aquilon. Multidimensionality of the second variety is likely to be
genetically determined. Differences over the years in each class depended
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on weather conditions. The vast number of spikelets with three grains was
observed in the Favorit and KWS Aquilon throughout all years of research.
The number of spikelets without seeds in the Favorit plants was 4.39% in
the average, and KWS Aquilon - 6.1%. The difference has amounted to
1.71%. A standard variety had the maximum number of spikelets without
grains in 2013, while Aquilon suffered more in 2014 and 2015 [3].

Previous researchers have found that mainly the upper and lower
parts of the ears were exposed to the lack of grains in spikelets. Our three-
year data shows the validity of this statement.

Parts of the ear

Indicators Higher Average Bottom
Favorit KWS Favorit KWS Favorit KWS
Aquilon Aquilon Aquilon

The total number of

flowers, piece 132 116 246 206 126 116

The number of grains

are not tied, piece 37 22 3 2 16 32

Incomplete setting of

grains, % 28.0 18.9 1.2 0.9 12.7 27.6

Table 2. Incomplete setting of grains of different parts of the ear (2013-2015)

The number of spikelets without grains in the middle part of ear is
approximately 1%. We have detected that Favorit has more spikelets
without grains on the top of the ear, rather than in the lower parts- 28.0 vs.
12.7%. At the same time, the KWS Aquilon has opposite figures, the lower
part - 18.9 and 27.6% respectively (Table 2).

We have determined that Favorit had more spikelets without grains
on the top of ear in 2013. On the other hand, the variety KWS Aquilon
suffered more in the lower part of the ear in 2015.

In our point of view, a reduction of the spikelets without grains in the
ear will provide additional reserve for increasing the yield of both varieties.

Conclusions.

1. Variety Favorit has more spikelets in the spike in comparison to
KWS Aquilon.

2. Aquilon surpassed Favorit by the number of kernels in the ear.

3. In general, during three years the standard variety has had 11.1%
of spikelets witjout grains, while variety Aquilon - 12.8%.

4. The variety Favorit has more spikelets without grains at the top of
the ear, rather than in the lower part - 28.0 vs. 12.7%.

5. KWS Aquilon has at 18.9 and 27.6% of flowers the top and in the
lower part of the ear without grains respectively.
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THE INFLUENCE OF BIO-ORGANIC-FERTILIZERS ON
CROP YIELDS AND SOIL FERTILITY

Aunomayus:  Taxk  xax  0a3ucom  CeNbCKOXO3AUCMBEHHO20
npou3eo0Cmea s61Aemcs no4éd, mo NpoOYKMUGHOCMb SMOU OMpAaciu
X035UCcmea 3a8ucum Om COCMoAHUs no4e. B smom u cocmoum enaenas
npobnema, npoodrema CoXpaHeHusi U 80CCMAHOBIEHUS NI000POOUsL NOYE.
Oonum u3 nymei peweHusi OAHHOU NPoOaeMbl ABIAEMCL Nepexod K
buonocueckol  Moougpukayuu  MUHEPAIbHLIX  YOOOpeHull, c030a6as
buoopeanomunepaivHble  YOOOpeHUs  HA  OCHOBE  OP2AHUYECKO20
mamepuana.

Knrouesvle cnosa: nousa, niodopooue, OUOOPAAHOMUHEPATbHOE
yoobpeHnue, 2ymyc, YpoACatiHoCmb.

Agricultural industry is the basis of human society, as it provides a
person with everything without which life is impossible - food and
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clothing, raw material for the production of clothing. Soils the basis for the
agricultural activity - "day" or outer horizons of rock ,a naturally changed
by the combined action of water, air and a variety of organisms, either
living or dead (V.V. Dokuchaev).

On the basis of soil crop cultivation is realized, which the base for
livestock breeding and animal production is providing human beings with
food and many others things. Agriculture provides food industry with raw
materials, partly light, biotechnological, chemical, pharmaceutical and
other sectors of the economy.

Since the basis of agricultural production is the soil, the productivity
of this branch of the economy depends on the state of the soil. The main
problem is, soil fertility conservation and restoration.

One way to this problem is to transfer to the modification of
biological fertilizers, creating bio-organic-fertilizer fertilizers based on
organic material (peat, sapropel, poultry and livestock waste, etc.),
balancing the mineral constituents, followed by treatment of the final
product of biological agents (bacteria).

This bio-organic-fertilizer improves:

-the flow of nutrients to plants, by spot-seeding with granularbio-
organic-fertilizers. Fertilizer is set directly in the root system.

-the activity of soil microorganisms, due to the bio-products.

-the content of humic substances in the soil, restoring its fertility. It is
achieved by organic basis and biologicpreparations in fertilizers.

It is efficient in dry periods, due to the ability of the organic bases to
absorb water and slowly to give it back.

Amino acids, vitamins, hormones and organic acids, bacteria,
stimulate and accelerate physiological processes in the plant cell, increase
the rate of photosynthesis and respiration, as well as significantly
strengthen theplants immune system, accelerate its development.

The tests were carried out of bio-organic fertilizer.

The tests were carried out of in 2015 on maize varieties, "CR-39" (Pioneer)
on the RT-144 (117ga) in Trosnyanskiy district, Orel.

When setting bio-organic-fertilizer (200 kg / d), the following factors were
considered.

1.soil:

- soil type, pH: dark gray forest, pH =5
- humus content: 2.3

2.predecessors: corn, winter wheat

3. methods soil tillage: deep loosening, disking, by combined tillage
machines, pre-processing, treatment.
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4. treatment of seeds:
- Pesticide: by seed treatment provider «LG (Pioneer)»

5. the date ofcorn sowing: early May

6. seeding rate: 80 000 seeds / ha

7. when sowing corn bio-organic fertilizer; application rate 2 t / ha
were applied.

8. date of seedlings germination: 5-7 days after sowing

9. formation of 2-3 leaves: 15-17 days after sowing

10. seedling treatment (foliar feeding) in the tank mix with pesticides
(I'/ ha): Dionates - 0.7 I / ha, NEO - 0.06 kg / ha,

Methods to use Area, ha Productivityc / ha +,- %
prepa([?]téons n Experime S_ur\;]eysdu Control Anexp cglnilril cr%r;t
experiments nt ringharves erime c/ha

ting nt
1. Adding of
granular Bio- 117 117 75.36 | 89.44 14.08 18.7
organic
fertilizer.

Table 1: Yields of corn varieties "PR - 39 (Pioneer) in production experiments using
fertilizers.

As a control plot the field with the introduction of NPK (200 kg / d)
and saltpeter (200 kg / d) was taken.

As a result of bio-organic-fertilizer application the yield increased by
18.7%. In addition it is important that there is an increase of humus content
from 2.3 to 2.6. Improves the repeated application improves the structuring
of the soil structure by accelerating the biological processes in the soil.
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ECOLOGICAL ASPECTS OF ORGANOMINERAL
FERTILIZER

Anomayusa: B pabome paccmompenvi Hekomopvle —AcneKmobl
UCNONb308AHUSL  OP2AHOMUHEPATIbHBLIX  YOOOpeHull 8 acpoyeHosax. B
Kauecmee y0oOpeHutl No00OHO20 KIAcca NPeodloNCeHO UCNOIb308AMb
KOMNO3UYUOHHOE  YOOOpeHue, CO30aHHOe HA OCHOBe  Menacchl U
cunuyumosvix oenmonumos. Ommeyeno O1a2ONpusmMHoe 6030elcmaue
OP2AHOMUHEPANIbHO20  YO00OpeHus Ha  QYHKYUOHUPOBAHUE NOYBEHHO-
OuOmMuU4ecKo20 KoOMniekca u npooyKMUBHOCMb a2POYEHO308 SUMEHSL.
Ymunuzayus omxo008 ceexnocaxapnoco npousso0cmea Ccnocoocmeyem
CHUDICEHUIO AHMPONO2EHHOU HAZPY3KU HA OKPYIHCATOWYIO CPeody.

Knouesvie  cnosa:  oxpyscarowas — cpeoa,  acpoIKOCUCHEMDbL,
OpP2aHOMUHEPATIbHble  YOOOpeHus,  VMUau3ayus  omxo008, menaccd,
CUTUYUMOBbLE OEHMOHUMDL.

Progress was registered in Russian Federation reduction of soil
fertility recently. Due to the information of the State agrochemical service
of Russia and Goscomzem of Russia it occurs that 56 min. hectares of
ploughed lands (45%) have a low content of humus, which limits the crop
capacity on these plots. Nowadays annual input of nutrients from the soils
of ploughed land exceeds its return with mineral and organic fertilizer. Use
of soil is the national patrimony and food safety of any nation and depends
on the soil conditions. Restoration of soil fertility is an urgent problem of
the research. Thus application of significant amount of organic matter is
necessary.

The share of organic and mineral fertilizers currently accounts for
2% of global production. Their production is not limited by the resource
constraints, which greatly affects the development of traditional fertilizers.
Production of the last one requires significant energy consumption, which
Is in conditions of sharply increased cost, leads to the cost reduction of
sales opportunities, as well as to a number of environmental impacts. The
bulk of energy in the production of organic fertilizers is spent only to
achieve the necessary commodity form — drying, granulation, etc.
Corresponding power consumption is significantly lower than the
production of conventional fertilizer.

In such circumstances, the production of complex organic fertilizers
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has good prospects. Their sources of raw materials can be a variety of
animal and crop wastes, some other industries in which a significant part
of macronutrients are concentrates, removed from the fields agricultural
crops after cultivation. Therefore using such class of fertilizers as nitrogen,
phosphorus and potassium can be returned to the soil.

Sugar beets occupy a special place in solving this problem. The
wastes include beet pulp, molasses and filter cake. Beet pulp is the most
voluminous waste from sugar production. It is used for animal feeding and
as a dietary fiber, which normalizes cholesterol metabolism, having an
antioxidant effect. Filter sediment is applied by its introduction to the soil
to neutralize and improve soil structure. It is also used for the production of
lime and cement, construction and asphalt concrete materials to reinforce
underground in the construction of highways. Molasses is run-off syrups
obtained by centrifuging the massecuite final crystallization in the
production of sugar. Substances produced from molasses are ethyl alcohol,
glycerol, butanol, acetone, lactic, butyric, citric, oxalic, acetic acid and
other substances are produced from molases.

The use of organic wastes as non-traditional fertilizers in agriculture
allows introducing organic matter into the soil and nutrients available to
plants. At the same time the problem of waste disposal is solved, thereby
reducing anthropogenic environmental load. However, the use of non-
normed or poor preparation of organic waste can develop processes of
pollution, accumulation of nitrate, salinity, as well as their biological
activity reduction by the development of pathogenic organisms and the
deterioration of water-physical properties. So the problem of improving
soil fertility using wastes to increase sugar production is relevant.

The research was focused on the evaluation of the possibility of
using compositions based on molasses as a fertilizer in barley agrocenosis.

Field experiments on the effect of fertilizers using molasses on the
functioning of agro-ecosystems were carried out on the territory of the
"Agrotechnology"”. Soil the experimental plot is black earth leached,
moderate, low humus, heavy loam on loess. The objects of the research
are: beet of molasses Khokholsky sugar factory, silitcite Kantemirovsky
bentonite deposits of Voronezh region, barley agrocnosises of cultivar
Odessa 115.The studies included conventional techniques used in
agronomy experiments [2].

This publication analyzes the molasses composition suggesting that
the content of heavy metals corresponds pH to the requirements of GOST.
The fertilizers as characterized by high content of nitrogen, phosphorus,
potassium, and especially potassium [5].

Since the molasses is a thick viscous liquid, and this makes it
difficult to be used as fertilizer in agrocenosis, we have formulated
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compositions based on it with silitcite bentonites. They are of some
Interest, since in the adsorption process they have expanded opportunities
mineral crystal cell and the conditions for the additional introduction in the
inter-packet space of the adsorbed material that provides increased
absorbency. The heavy metal content in the bentonite is less than the
maximum allowable standards. It consists of silicon oxide, including
amorphous which has high absorbent capacity as well as some trace
elements necessary for the normal operation of soil-biotic complex as well
as producers [4].

As a result mixing of molasses and silicite bentonites granulated
organic fertilizers were developed. (Fig.1).

M “ . —
55t

D e >
Fig.1-Fertilizer based on molasses and silicite bentonite.

Interdiction of various substances in the soil causes changes in the
activity of the main soil enzymes that affect the exchange of nitrogen,
phosphorus, carbon and sulfur. Stable changes in the activity of certain
enzymes, can be treated as diagnostic indicators of abiotic component
condition. The group of soil oxidoreductases is often used for this purpose.
They are less affected by the environmental factors and their activity is
more dependent on soil pollution. Among the enzyme class of
oxidoreductases, catalase is well studied its formation is connected with
the activity of fungi and algae, as well as the roots of higher plants.
Catalase is not only the intracellular enzyme, but also is actively released
by microorganisms in the environment, has a high resistance, can be
accumulated and stored permanently in the soil. According to the degree of
activity catalase orientation of the occurring in the soil oxidation processes
can be evaluated [3].

The studies proved the fertilizers average value of catalase activity to
be increased during the growing season of barley compared to the control
variant, except for the version with the introduction of conventional
fertilizers - NPK,

At the same time it was the highest during the period of earing when
favorable weather conditions for the activity of soil microorganisms. The
embodiments during this period were observed, molasses (50 and 75 kg /
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ha) activity increased in comparison with the control variant by 4.0 and
10.5%, respectively.

Thus application of fertilizers based on molasses and AAH increases
the activity of soil microorganisms, which in turn stabilizes the redox
processes PBC optimizes mineral mode power of the producers, thereby
reducing the load on the soil-biotic complex and affects agrocoenosis
productivity.

The productivity of crops is the most complete and integrated index
within the agro-ecosystem and completely-characterized by the degree and
nature of different substances effects on crop plants.

Barley harvest accounting showed that fertilizer application in
agrocenosis demonstrated the increase in productivity compared to the
control in all the investigated variants (Fig.. 2).
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Fig.2 - Yields of barley, kg / ha

The introduction of NPK was 43.7% contributed to the control, the
use of molasses + AAH provided yield increase of 44,6-52,2%. The
maximum Yyield of barley was formed on embodiments FCG Molasses + -
50 and 75 kg / ha.

Thus, taking into account all the above factors, we can conclude that
molasses, with high level of nitrogen, phosphorus, and especially
potassium (2.53%), of heavy metals the content with the lack of limits,
promotes yield increased 45-52% for the producers consequently a
composition based upon it including bentonite clays (FCG) in the amount
of 50 to 75 kg / ha can be recommended for using as an agrocenosis
fertilizer. Production and use of organic fertilizers is a demanded and
promising direction and has a fundamental competitive advantage.
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THE FURNITURE FACTORIES WASTEWATER UTILIZATION
FOR WINTER WHEAT SEED TREATMENT

Annomayus: B cmamwve o6cyscoaemces eonpoc obveouneHus 6
cucmemy npeonpusimuil MmebenvHou NPOMBIUILEHHOCTU u
CENbCKOXO3AUCMBEHHO20 — NPOU3BOOCMBA,  NPU  IMOM  BO3MONCHO
UCNOIb306aMb OMX00bl NEPBbIX 6 Kawecmee UCMOYHUKA IHepeuu U
geujecmea Ol 6MOPbIX. JlaHHbIL  Npuém  no3eoisem — 3aMeHUmb
UMNOpmMHble, CuHmemuyeckue @yHeuyuovl Ha Oolee HU3KUe No
cebecmoumocmu U  8bICOKUE NO Kadecmsy cpeocmea obpabomku
CeNbCKOXO03AUCMBEHHbIX PACTEHULL.

Knrouesvie cnosa: Hcnonvzoseanue omxo0o8 celbCko20 XO03AUCmeéd,
CMOYHble 800bI, MALIOOMXOOHblE MEXHOL02UU, UMNOPMO3aMeleHue
QyHneuyuoos.

Dmitry Ivanovich Mendeleev said that the main goal of an advanced
technology was finding ways to make useful products from garbage. He
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also noted that there is no waste, but only unused materials. The
development of modern industry should be carried out in accordance with
the principle of balanced environmental management taking into account
the environmental of the territory to technogenic strain.

The development of low-waste technologies is implemented very
slowly even they have already been tested because the enormous potential
of leading industries is based on old technologies.

The purpose of the research is to evaluate the efficiency and the
environmental safety degree of using formaldehyde wastewater from the
Voronezh enterprise "Chernozem Region Furniture" in agroecosystems.

Environmental policy of "Chernozem Region Furniture" is based on
the following principles:

1. the improvement of all environmental aspects from year to year.
The environmental management system should be used to solve any
production problems.

2. minimization and consistent reduction of the consumption of
material and energy resources per production unit from year to year.

3. increasing the culture of production process. Repairing and regular
room cleaning will reduce the losses of raw materials. The improvement of
working conditions can reduce the level of defectes and injuries. Involving
workers in the company's environmental activities will eliminate the
questions of the implemented technologies.

4. negative impact reduction on the environment. This concept
includes the activities aimed at preventing the pollutants creation, reducing
the resources and energy losses [1].

The current problems of interest are:

1. the combination of furniture and agricultural enterprises in a
system will allow using the wastes of industrial plants as energy and
material resources for agroecosystems;

2. furniture and woodworking enterprises wastewater contain
formaldehyde and urea-formaldehyde resin which possess disinfectant
properties and also the composition of nutrients. This makes it possible to
substitute import fungicides by the wastes.

In 2014 the field experiment was conducted in the training center
"Agrotechnology" which is located in the forest-steppe part of the Central
Chernosem region.

The research object was winter wheat Scarlet Dawn. The experiment
was in a crop rotation buckwheat - potato - winter wheat on the area of 5
m’, 4™ multiplicity, and systematic options accommodation.

Observations and analyzes were carried out in accordance with the
existing procedures and standards.

Pests accounting was made according to 9-point scale, harvesting
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was carried out manually. The results were mathematically processed by
methods of variance analysis on a PC Excel 2000, Statistician 5.5.

The annual volume of wastewater in the Voronezh two plants is
aproximatly 200 m’. The resin concentration in water is 10-40%. During 2-
48 hours the emulsion is flaking away separating sewage sludge from the
wastewater. Wastewater is a liquid containing dissolved formaldehyde with
concentration 0.1-2.0% and the dry residue being 1.0-1.5% including the
urea-formaldehyde resin molecular. It is weight is intermediate between
monomer and polymer. Both the dissolved free formaldehyde and
oligomeric products of urea and formaldehyde have biocidal properties.
The wastewater composition analysis shows relatively high nitrogen
content - 26-28% and a very low content of phosphorus and potassium.
Trace elements required for the full growth of plants - zinc, manganese,
copper, cobalt — are contained in the wastewater in quantities lower than
the maximum permissible concentration of these elements in the soil [2].

Wastewater reaction is slightly alkaline or neutral - pH 7,0-8,5-
which provides the neutralization not only of soil acidity but of
physiologically acidic mineral fertilizers acidity as well. There were used
wastewater and fungicide Celeste Top in a dose - 2 kg/t seeds in a
comparison. Wheat grain yield in both variants with Celeste Top and
wastewater in a dose of 10 kg/t seeds totaled 32 t/ha (Table 1).

Variant Total yield, | Plant height, sm | Total nitrogen, %
t/ha
Celeste Top - 2 xg/T seeds 3.2 59.4 1.97
Wastewater - 2 xg/T seeds 2.9 55.5 1.95
Wastewater - 10 kg/T seeds 3.2 57.0 2.13
Wastewater - 50 kg/T seeds 2.8 52.5 1.83

Table 1- Impact of wastewater on winter wheat yield, t/ha

The grain production with wastewater 25.8% is more profitable due
to replacing expensive disinfectant Celeste Top.

Using of wastewater as a fungicide for winter wheat seeds does not
affect the processes of microbiological activity and does not disturb the
functioning of soil-biotic complex of agroecosystems. Using industrial
wastes as alternative fungicide positively influences both it is productivity
and quality.
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THE INFLUENCE OF MINERAL FERTILIZERS ON
FODDER PRODUCTIVITY OF AMARANTH IN THE
CONDITIONS OF CENTRAL CHERNOZEM REGION

Annomayus: B cmamve paccmampusaemcs 81usHUs pa3IUUHbIX 003
MUHEPATbHLIX YOOOPEHUUl HA KOPMOBYI0 NPOOYKMUBHOCMb U KAYecmeo
nonyuaemo2o Kopma uz amapauma. Illokazamo, umo 6ce eapuanmoel c
yoobpenunuviM (QOHOM 3HaAuUMeNbHO npesocxodsm Koumpoav. Camast
BbICOKASL YPOAHCAUHOCMb 8 CPEOHEM NO 200AM OMMeYeHa HA 6apuaHme c
Hopmotl eHecenusi N12oP120K120 u cocmasuna 6 cpeonem 4,42 K2/Jl/l2, umo
bonvute koumpons na 52%.

Knrouesvie  Cnosa: amapaum, MUHepanivHble  YOOOpeHUsl,
VPOICAUHOCD.

Amaranth is a unique plant due to the high content of protein,
balanced in essential amino acids and the content of biologically active
substances and pectins. It is not possible to create a highly productive
agrophytocenosis of amaranth without the use of mineral fertilizers.
However the studies of the effect of fertilizers on the yield are not
numerous and contradictory. For example Lasagna Y. (1988)
recommended high doses of mineral fertilizers: N170-250 P90-150 K9O-
100, F. Valverde, M. (1991) N375 etc. Gupta V. K. (1991) recommended a
low dose of fertilizer - N21P53 N90P34. Nobody studied the dependence
of doses of fertilizers on the chemical composition of green mass no one
did.

Goals and objectives of the study are to give the scientific rationale
to the formation of highly productive crops of amaranth using mineral
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fertilizers in the conditions of Central Chernozem region.
The following tasks were set:

1. to study the influence of mineral fertilizers on yield of amaranth.

2. to determine the chemical composition of amaranth.

Experimental work was carried out in 2013-2015 in the fields of
educational scientific and technological centre "Agro-technology” of
VSAU.

Repetition of the experiment is threefold. The plot size is 25 m2.
Seeding rate is 1 kg/ha. The method of sowing -is ordinary (15cm). The
seeds conformed to the requirements of GOST 28636-90 [1]. Grade:
Mixed feed grade amaranth Giant.

Yield per year c/ha 22%3” 0

variant 2013 | 2014 | 2015 | average | c/ha %
1 control 360 | 268 | 245 291
2 Neo 450 | 300 | 286 346 55 | 18.7
3 NeoPeoKsgo 524 | 388 | 308 407 116 | 39.8
4 NeoPsoKeo(azodocka) 514 | 363 | 313 397 106 | 36.4
5 NooPgoKao 574 | 390 | 331 432 141 | 48.4
6 Ngozﬁoﬁﬁgg%‘s’?e”' 574 | 300 | 332 | 432 | 141 | 485
7 | N3gPgoKso+ Nag(dressing) | 520 | 399 | 328 416 125 | 42.8
8 N 120P120K120 530 | 409 | 389 442 151 52

Table 1. The yield of green mass of amaranth in dependence on mineral fertilizers
(kg/ha) at flowering stage 2013-2015.

Fertilizer plays an important part in the formation of the yield of
amaranth. As can be seen from Table 1, all the variants with a fertilized
background are significantly higher than in the control. The highest yield
was registered in the variant with application rate N120P120K120. The
yield of green mass against this background averaged 4.42 kg/m2
exceeding the control data by 52%. At the control variant the yield was
2.91 kg/m2.The smallest increase was observed in the variant with
application rates N60 and amounted up to 3.46 kg/m2 which is 0.55 kg/m2,
or 18.7% higher than the control data

As can be seen from table 2 the dose of mineral fertilizers has a
significant effect on the chemical composition of amaranth. The amount of
protein with the higher doses increased from 8.0% in control to 15.0% at
N120 P120 K120 variant with the highest fertilizer rate.
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Variants Protein | Fiber Calcium | Phosphorus | Fat Ash Nitrates
%, of dry matter in fodder MI/KT
Control 8.0 22.83 2.0 1.93 1.56 23.05 573
Neo 8.4 21.34 2.0 1.93 3.48 21.76 730
NeoPsoKeo 11.9 19.38 2.2 2,13 4,29 17.11 1172
NsoPsoKso (nitrogen
phosphorus) 11.9 20.06 2.2 2,07 4,35 17.65 1200
NooPgoKao 12.8 17.99 2.6 2,49 4,35 18.44 1437
NgoPgoKag (nitrogen
hhoshhorus) 12.3 18.03 2.7 2,59 4,71 18.80 1581
N120P120K120 15.0 16.53 3.0 2,93 4,90 16.94 1816

Table 2. The chemical composition of green mass of amaranth on different fertilizer in a
flowering phase-2013-2015.

The amount of fibre in % of dry matter with the increasing doses of
mineral fertilizers decreases from 22.83% to 16.53%.

The amount of nitrates with the increasing doses of fertilizers increased
significantly. If at the control the amount of nitrates was 573 mg/kg, in variant
norm N120 P120 K120 their number was 1816 mg/kg.

With the increasing doses of mineral fertilizers nonsignificant increase of
calcium and phosphorus in Amarante is observed so the percentage of calcium
in the dry matter increased from 2.0% in the control to 3.0% at the option
N120P120K120. The amount of phosphorus for similar options changed from
0.28% to 0.52 % in absolutely dry matter.

The amount of fat in dry mass of amaranth with the higher doses of
fertilizers significantly increased from 1.56% in the control, up to 5.21% at the
option N120 P120 K120.

The amount of ash with the increasing doses of mineral fertilizers
decreased from 23% in the control to 16.9% on the variant N120 P120 K120.

Conclusions and suggestions

1. Amaranth is suitable for cultivation for green fodder in the conditions
of Central Chernozem region.

2. Fertilizers influence the yield of green mass of amaranth. The gain from
application of mineral fertilizers is more than 30 %.

3. With the increasing doses of fertilizers the amount of protein in
amaranth increases from 8.0 to 15.0 %. However there will the increases in
nitrates in plant tissues from 573 to 1816 mg/kg of fodder.

Cricok nureparypsl:
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ECOLOGICAL FEATURES HERBACEOUS
BIOLOGICHESKIE KULSEITOV OF THE VORONEZH REGION

Annomayus. IIposeoen 9K01020-0U0I02UYECKUTL aHanu3
MPAGAHUCMBIX ~ PACMEHUl,  npouspacmawux Ha Mmenax. H3yuen
OHMO2EHe3 U 803PACMHASL CMPYKMYPA YEHONONYIAYUL IHOCMUKA MEN0BbIX
oonaxcenurt  Pimpinellatragium  Vill.  (6eodpeneya crxanvnoco). B
oHmoeeHe3e 6uda evioereHo 4 nepuooa u 9 603PACMHLIX COCMOAHULL
Tloxazana 3a8ucumocms OHMO2EHEMUYECKOU CMPYKMYPbl YEHONONYIAYULL
om @u3uoI0cUHECKUX CBOUCME 6U0d U (DUUUECKUX CBOUCME MEeN0B020
cybcmpama.

All the world botanists involved in flora studies of the territories,
where carbonate rock comes to the Earth surface (Cretaceous outcrops),

42



note floristic distinctiveness of these territories. In VVoronezh region, the
outputs of chalk and marl are confined to the riverine slopes and slopes of
hills composed of chalk (North-Western, southern, South-Western and
South-Eastern areas). Chalk landscape - specific natural-territorial
complexes, where the main role is played by chalk-loamy rocks. Natural
specificity is determined by the erodibility of the terrain, high reflectivity,
lack of the developed soil, predominance of sparse vegetation of calciphyte
groups [1].By the flora of the Cretaceous outcrops a set of species
associated in its distribution with the chalk substrate are understood.

According to modern reports more than 500 species of angiosperms
growing on the outputs of chalk and marl are marked in VVoronezh region.
A significant portion of them belongs to endemic and relict species which
existed in pre-glacial period. Depending on the degree of adaptation they
can be divided into four groups: obligate calceite, optional calceite,
Insensitive to calcium content types, calciphobous species.

Cretaceous outcrops have a number of common features such as lack
or weak development of soils, the mobility of the Cretaceous rocks,
specific microclimate, physical and chemical properties of chalk as a
substrate on which the plants grow. In this regard in the composition of the
Cretaceous flora species certain life forms dominate such as subshrubs and
perennial herbaceous plants with a powerful taproot penetrating to the
depth of 50 cm to 2 m and more [2]. It was repeatedly noted that the
taproot types reinforce writing [3-5].

The aim of this work was to study the ontogeny and structure of
populations of endemic species of chalk and limestone Pimpinella tragium Vill
(Pimpernel rock) from the Umbelliferae family. It is a perennial taproot plant for
the European part of Russia. The species is confined to the valleys of VVolga and
Don, Black sea coast of Caucasus. For the VVoronezh region it is observed on the
North border of the area [2]. Obligate calcific, on chalk outcrops of the South,
West and North-West region occurs everywhere: on the moving screes, dense
indigenous outcrops of chalk and plumes and cones and outcrops with a mixture
of humus and fine-grained deposits [3-5]. The material for the analysis was
collected in Ostrogozhsky, Kamensky, Podgorensky, Rossosh, Olhovatsky and
Kantemirovsky districts. To highlight the ontogenetic state of the Pimpernel the
conventional methods were used. Ontogenetic structure and abundance were
analysed on the experimental plots of 1 m? the system has been in systematic
way. As counting units individual seed origin was used. The ontogeny of
Pimpernel rock is shown in Fig.1.
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Fig. 1. Ontogenetic status of Pimpernel rock

It is found that complete development cycle includes 4 periods and 9
age-related conditions. Regenerative period includes: seeds, seedlings,
juvenile, immature and virginile individuals. The generative period is
represented by young, middle-aged and old generative plants.
Postgenerative period includes only senile (non-adult) aged status. Note
that the full ontogeny of the species takes in average 12-15 years.1 year -
seedlings, juvenile, immature. 2-3 year — virginile (non-adult) individuals.
4-5 year — young generative, 6-9-11 — year - middle-aged, 11-13 year — old
generative, 14-15 — senile individuals.

Simultaneously with the ontogeny ontogenetic structure of
Pimpinella tragium — participation of individuals of all age was studied
States in the composition of cenopopulations (CP) are shown in Fig.2. 5
communities with participation of Pimpernel were chosen. CPU 1 and 3
were located on the slopes of southern and South-Western exposures, with
extensive areas of solid chalk, while the CPU 2, 4 and 5 were a part of the
natural phytocenoses of meadow grass on chalk rubble mixed with fine-
grained, black carbonate soil or loose chalk outcrops.

Fig. 2. Ontogenetic structure of the CPU Pimpinella tragium
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In the CPU 2, 4 and 5 left-sided ontogenetic spectra with maxima at
Immature or juvenile specimens, the local maximum of g1 (5 CPU) or
(CPU 2, 4) g2—-units were observed. These CPU of the Pimpernel are part
of the turf-covered chalk communities with relatively high projective cover
(65-75%) and a low slope of the terrain (5-150). Long-term observations
allow the discussion on optimum for the species the timeframe for
completion of each period of ontogenesis. Average density of population is
45.8 individuals per 1 m2. Left-handed nature of the spectra is due to the
fact that the species are reproduced only by seeds. When resources are
scarce young individuals can die. Thus the maximums shift all the time in
pregenerative fraction.

In CPUs 1 and 3 centred aged spectra are at the maximum of the g2 —
species. We believe that this type of structure is formed primarily in
relation to the physical properties of the Cretaceous outcrops, which
produces the Pimpernel. This is solid chalk substrate. Therefore, to gain a
foothold and grow out of the seed becomes very difficult. In addition, the
top layer of chalk due to seasonal shifts of temperature and humidity
gradually loosens and washes away by the snow melting and precipitation.
Many seedlings are killed, and generative individuals, due to long-term
growth maintain the fixed area and determine the predominant aged group.

Thus the formation of ontogenetic patterns of CPU Pimpinella
tragium is significantly influenced by the substrate physical characteristics,
and therefore by physiological characteristics of this species along with the
peculiarities of ontogenesis.
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INFLUENCE OF LONG APPLICATION OF FERTILIZERS AND
AMELIORANT IN ACID-BASE STATUS OF LEACHED
CHERNOZEM AT THE SUGAR BEET

Aunomayusi:  OOHUM U3 OCHOBHLIX  (PAKMOPO8  YEenudeHus]
NPOOYKIMUBHOCMU  CAXAPHOU CEEKbl  SGNAEMCsl NpUMeHeHue O0CMAmOYHO
BbICOKUX 003 MUHEPAIbHbIX YOOOpeHull, 4mo eedem K NOOKUCIEHUI0 NOY8 U
usmenenuto cocmasa LK. Bvicokuti ypogenb KUCIOMHOCMU NOYE CHUICAem
VPOIHCAUIHOCb  CBEKTIbl, NOIMOM) NPU ee BbIPAUUBAHUU YACTMO BO3HUKAEM
npoodaemMa Helmpanu3ayuu NOBbIUEHHOU KUCTOMHOCTIU.

Kniouesvie cnosa: uepHo3ém  GbluyeNloueHHblll, caxapHas —CeeéKia,
YOooOpeHus,  menuopawm  (Oeghexam),  KUCTOMHO-OCHOBHbIE  CBOUCMEA,
8apUAHMbL, U36ECIKOBAHLLE.

The leached Black soils are among the most fertile soils of VVoronezh
region. They have favorable agrochemical properties which change markedly
under different agricultural use [1]. A significant part is occupied by sugar beet.

One of the main factors of increasing the productivity of agrocenoses of
sugar beet is the use of sufficiently high doses of mineral fertilizers (mainly
physiologically acidic), leading to soil acidification and changes in the
composition of CPD. A high level of soil acidity reduces the yield of beets, so
when it is grown often arises the problem of neutralization of acidity by liming

[2].

In this regard, the aim of our study was to examine the effect of applying
mineral, organic fertilizers and ameliorant (defecate) upon changing the acid-
base properties of leached black soil when cultivating sugar beet.

The studies were conducted in 2011-2013 in the territory of the STCU
"agro-technology" Voronezh state agrarian UNIVERSITY in long-term
stationary experiment of Department of Agrochemistry and soil science on
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leached Chernozem in six-field crop rotation. The scheme experience includes
15 options. The studied variants are presented in table 1. Selection of soil
samples was conducted in the spring before sowing sugar beet. The tests were
performed according to standard techniques.

The results of the research (table 1) showed that, on average, during the
three years of basic acidic properties of the soil on the version with delay 40 t/ha
manure was not significantly different from the control. So, the value of pHKCI
in the soil layer of 0-40 cm was 5.1 Ng is 4.6 mEQ/100 g of soil. On the control,
these indicators were equal to 5.2 and 4.4 mEq per 100 g of soil, respectively.
When mineral fertilizers (NPK 120 and 240 kg/ha) a tendency towards
acidification of the soil pHKCI as in (4.9) and hydrolytic acidity (by 5.7 and 5.9
mEqg/100 g soil).

Hr Ca+t Ca Mg, T V, %

Option mg’/10 Mg, mg’/10 mg/1 m’gll
Hx |0gof |mg/100 |[Ogof [00g |00g
a | soil g of soil | soil of of
soil soil
1. Control 5.2 | 4.4 30.1 253 |48 |345 |87.2
2. Background 51 |4.6 30.6 26.0 4.6 35.2 |86.9

3.Background+N;2oP120K12 49 |57 29.4 24.6 4.8 35.1 |83.8

0
5.Background+

49 159 29.1 24.7 4.4 350 |83.1
N240P240K240

12.BaCkground+N120P120K
120 + Defecation (the 5.4 |3.7 31.1 26.6 4.5 34.8 |[89.4
aftereffect)

13. Background +

Defecation (the aftereffect) 6.0 124 317 215 |42 341 |93.0

15. Defecation  (the
aftereffect) + NyoProoKug | >0 | 2 304 262 |42 333 |913

Table 1 — Effect of fertilizer and meliorant on the acid-base properties of leached
Chernozem, 2011-2013

The introduction of NPK on the background of manure aftereffect and
defecate (option 12) and one defecate (option 15) was instrumental in changing
the reaction medium from average acid to slightly acidic and close to neutral. The
best indicators of soil acidity were observed in the variant with joint aftereffect of
manure and defecate (13). The soil in this embodiment the pH was close to
neutral pHKCI 6.0 and Ng — 2.4 mg-EQ/100 g of soil.

The amount of calcium and magnesium in the control variant amounted to
30.1 mEg/100 g of soil, the background was increased by 0.5, and with
simultaneous application of organic and mineral fertilizers decreased by 0.7-1.0
mg-EQ/100 g of soil compared to control. On a variant with entering
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N120P120K120 amid aftereffect defecate and organic fertilizers (variant 12), and
the joint aftereffect of organic fertilizers and ameliorant (13) sum of calcium and
magnesium increased up to 31.1 and 31.7 mEq/100 g of soil. The calcium content
in the soil absorbing complex is 5-6 times higher than the magnesium content.
The highest content of calcium was observed on the background form as well as
on the variants with ameliorant.

The degree of saturation of soil bases on the control variant was 87.2%,
while making 40 t/ha manure it decreased to 86.9%. In fertilized variants without
liming (options 3 and 5), this indicator was virtually the same - and 83.8 83.1%,
and if you make defecate it increased by 2.2-5.8% in comparison with the control.

Thus, the application of mineral fertilizers on the background of organic
aftereffect without liming helped to increase soil acidity, decrease the amount of
Ca and Mg and the degree of saturation of soil bases. Making defecation
stabilized acid-base properties of leached black soil, turning the soil from the
discharge average acid in slightly acidic and close to neutral and increasing the
calcium content and degree of saturation of soil bases.

Not to mention the fact that stabilizing effect on acid-basic parameters of
soil application of the manure. As can be seen from the presented data, in the soil
background option is not observed a pronounced change for the worse of acidity.

The vyield of sugar beet in three years on the average on the fertilized
variants ranged from 51,1 t/ha to 55.8 t/ha, with yields on control and background
- 31,7 and 47.8 t/ha. The largest collection of sugar was obtained when making
N120P120K120 on the background of manure aftereffect and defecate and 9.8
t/ha. N120P120K120 Introduction on the background of manure aftereffect
provided a somewhat lower value of this index of 9.2 t/ha. The lowest sugar
harvest was obtained on the variants with a double dose of fertilizer and the joint
aftereffect of manure and defecates at 8.8 and 8.7 t/ha.

Thus, the most favorable alternative for the cultivation of sugar beet,
despite the slightly acidic reaction environment, was the introduction
N120P120K120 on the background of manure aftereffect and defecate.
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NET PHOTOSYNTHESIS RATE AND BIOMASS BUILDUP
IN WINTER WHEAT SPECIES IN THE CONDITIONS OF
CENTRAL CHERNOZEM ZONE

Annomayus. B cmamobe paccmompeHnl nokazamenu
domocunmemuueckol  O0esiMeNbHOCMU — O3UMOU  mMEepool  (copm
Jlonuanxa), mypeuonoti (copm [{onckou saumapv) u MsKou (copm
besenuykckaa 380) nwenuywl. Ilpusedenvt pesyromamst no YD u
npUpoCcmy OUOMACCHl PA3HBLIX U008 O3UMOU HNUEHUYbL 8 YCILOBUSX
necocmenu Boponesicckou obnacmu.

Knrouesvle cnosa: ozumas meepoas, mypeuoHas u MASKAs nuleHuyda,
yyucmas nPoOyKMuUBHOCMy PomocuHmesa, NPUpoOCcm OUOMACCHL.

Among the processes determining plant productivity and in winter
wheat too, the key place belongs to photosynthesis. It is the process of
organic matter creation by green plants, as 90-95% of plant dry weight
consists of organic substances. Plant productivity is conditioned by the
parameters of photosynthetic activity, including net photosynthetic
productivity (NPP) [1].

The performance of photosynthetic apparatus can be assessed by net
productivity rate which describes the intensity of organic matter formation
and accumulation. Precisely, the NPP features not exactly photosynthesis
but the daily change between the amount of organic matter formed by
photosynthesis, and the amount of assimilates spent by the plant on breath,
etc., per leaf area unit [2-4].

Studying the NPP in different agro-ecological conditions during the
vegetation allows revealing the factors limiting the materialization of the
crop’s potential productivity. [5]. Therefore studying the issue is important.

Our experiments were conducted in the fields of Voronezh State
Agrarian University in 2005-2008 using appropriate standard methods on
hard winter wheat — durum (cv. Donchanka), turgid (cv. Donskoy yantar’)
and soft (cv. Bezenchukskaya 380). The NPP varied greatly during the
growing season, dependent on the wheat cultivar and phases of growth and
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development (Table 1).

Interstage period
Winterwheat | @ 2 | 2 =2 |2 2| 82 _ g g s_ 8
type 52956 52T 59 % S TS S 5 =
122 | 28 |BTE| 555 | 23 (8%
Durum 6.48 7.27 7.09 6.60 6.09 4.98
Turgid 6.56 7.44 7.73 7.13 6.30 5.13
Soft 6.19 7.09 6.84 6.18 5.53 4,75

Table 1. Daily net photosynthetlc productivity of durum, turgid and soft winter wheat
in 2006-2008, g*m

Since spring regrowth beginning, the NPP increases because the
plants do not shade each other, all the leaves are well lit, and the NPP
reaches its peak in the phases of shooting to flowering. On average for the
perlod of studies, dry biomass produced by the plants during the day per 1
m?® of leaf area increased daily in durum wheat up to 7.27 g*m™ , in turgid
—7.73g*m?, and soft — 7.09 g*m™.

The NPP of durum and turgid wheat was higher than that of soft, the
Improvement increased through shooting to maturation stage (Table 2). In
terms of NPP turgid wheat exceeded the soft-type cultivar (4.9-15.4%), so
did the durum one yet lesser — by 2.5-10.1%. Consequently, it can be
assumed that the photosynthesis performance of durum and turgid winter
wheat plants is higher than that of the soft wheat plants under forest-steppe
conditions. Possibly this was due to the lower plant density in the crops of
durum and turgid wheat and consequently to better of lighting.

Later in the season the NPP began to decrease due to the withering
and drying of the lower leaves.

Notably, the value of NPP, as well as photosynthetic potential, is
influenced by plant density, leaf area per 1 plant and weather conditions.

Interstage period
Winterwheat | 2 2 | 2 2 2 £ | oo 2 o |eo_¢
type $2%9 52T |Tefo €258 S 33 xS C
1278 £T8 8878025 255 g0k
Durum 6.48 7.27 7.09 6.60 6.09 4.98
Turgid 6.56 7.44 7.73 7.13 6.30 5.13
Soft 6.19 7.09 6.84 6.18 5.53 4.75

Table 2. Daily NPP changes in wheat types through their development stages,
g*m™ (2006-2008, on average)

Correlation and regression analysis between the NPP and leaf area,
as well as between the NPP and photosynthetic potential, showed an
average positive or negative relationship.

The correlation parameter between leaf area and NPP in durum
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wheat varied from -0.54 to +0.67, in turgid it made -0.46 to +0.59, in soft
the value fluctuated between -0.66 and +0.62, depending on the
development phase. NPP daily increase of 1 g*m™ was provided by leaf
area growth by 2.8-3.7 thousand m**ha™* in durum wheat crops, by 2.3-3.1
thousand m**ha™ in the turgids, and 3.5-4.7 thousand m**ha™* in soft wheat
stands, t, >ty 5=2.78.

The correlation parameters for NPP and photosynthetic potential
ranged from -0.54 to +0.73 during the observation period, depending on
development phase and wheat type: durum -0.68 to +0.72, turgid -0.58 to
+0.64, and soft -0.54 to +0.58. The regression coefficient ranged from -7.1
to +22.9, depending on the wheat type at t, >ty s=2.78. It should be noted
that the relationship between NPP and photosynthetic potential in durum
and turgid wheat is stronger than in soft wheat.

One of the indicators that characterize photosynthetic activity is the
increase in plant biomass during the growing season (Table 3).

Interstage period
Winter wheat 2 2 2 2|2 ? .g; c g g 2_ 2
type 209 527 | g§2¢g | ¢2¢F = O =R
= £ | & &£ |2 3| e | Z2E 578
Durum 2.27 2.31 1.26 1.08 2.55 0.52
Turgid 2.18 2.20 1.27 1.08 2.32 0.45
Soft 2.54 2.71 1.48 1.25 2.42 0.54

Table 3. Biomass augmentation in durum, turgid and soft winter wheat in 2006-2008, t ha™

Averagely during the study period, the maximum biomass increase in
spring and summer was observed in soft winter wheat, and it made up to
0.54-2.71 t*ha™, which is 4.3-14.6 % more than the durum cultivar
performance, and 4.0-18.7 % more than that of the turgid one.

Slower increments in biomass production in the late of the season are
due to redistribution of the accumulated assimilates from leaves, stems and
roots to generative organs.

Thus, our studies resulted in the following conclusions:

1. During heading to flowering the daily NPP in durum and turgid
wheat plants is 0.25-0.89 g*m (3.6-13.0%) more than that of soft wheat.

2. The spring and summer biomass buildup in durum and turgid
wheat was 0.02-0.51 t*ha™ less than that of wheat.

Cnucok nureparypel:

1. 3enenckuii, H.A. dorocuHTeTHYECKAs JCATCIBHOCTH ITOCEBOB
O3MMOM MIIEHUII B 3aBUCUMOCTH OT DJJEMEHTOB TEXHOJIOTHH
BO3JCIBIBaHUSA B yciaoBusiX PoctoBckoit oOmactu [texkcr] / H.A.
3enenckuii, A.Il. ABmeenko // Marepuansl MEXKIyHapOIHONW HAyIHOU

51



KoH(pepeHnn "TaTUIIEeBCKUE YTEHUS: aKTyallbHbIE MPOOJIEMBbI HAyKH H
npaktuku", TonesTTH, 2005, C.3-9.

2. EpmaxoBa, H. B OcobennocTu pa3Butusi, pOpMHUPOBAHUS ypOXKas
M KadecTBa 3€pHA O3MMOM TBEPAOU U TYPTUAHOM MIICHUIILI B JECOCTEIIH
IHYP [Texkcrt]: mmc. ... kxauxg. c.-X.. Hayk: 06.01.09 / EpmakoBa Hanexma
BnagumupoBHa; Boponex. roc. arpap. yH-T um. K.JI. I'nmuHkn. —
Boponex, 2009. — 213 c.

3. EpmakoBa, H.B. ®orocuHTETMYECKMU NOTEHUHAT O3UMOU
TBEPJOU, TYPrUIHOW U MATKOW NIIEHULBI B ycCiaoBUsAX Jecoctenu L[[UP
[Tekct] / H.B. EpmakoBa, B. B. Kozno6aes, O. C. KanmbikoBa // BecTHuk
BopoHEe)kCKOTro rocy1apCTBEHHOTO arpapHoro yHuBepcurera nmenu K. /1.
['muakn. —2008. — Ne 3-4(18-19). — C.18-21.

4 Tlonnecueix, H.B. O3umas TBepaas niieHuIa — JIy4lee ChIpbe IS
MakapoHHou mpowmbinuienHoctd [Tekcer] / H.B. Tlognecnsix, JI.M.
BnacoBa, E.A. Kynpsxxkun // IlpousBoactBo u  mnepepaboTka
CEJIbCKOXO03SIMCTBEHHON NPOAYKIUHU: MEHEI>KMECHT KadecTBa u
6e3onacHoctu: Matepuanbl |l MexnyHnaponHoi HaydHO-TIPaKTUYECKOU
koHbpepenunn, — Boponex: ®I'bOY BIIO Boponexckuit 'AY, — 2015. —
Yacte I. — C. 47-52

5. HwuuumopoBnu A. A. @OTOCHHTETHYECKAs JEITEIbHOCTh
pactenuii B moceBax [Tekct] / A. A. Huuunoposwuy, JI. E. Ctporanoga, C.
H. Umopa. — M.: u3-so AH CCCP, 1961. — 136 c.

YJIK 631.8:631.5
Pospelowa M.W.

Agraruniversitit Woronesh namens Peter des Grolien,
Woronesh, Russland

VERWENDUNG VON TONMINERALIEN ALS SORBENSMITTEL
FUR DIE BODENENTGIFTUNG

Aunnomayus: B pabome nposoounace oyenka énuanusi OenmoHuma 8
KOMNO3UYUAX OJisi Npeonocado4nol obpabomku kiyboHell kKapmoghens ¢
yenvo npeoomapawjeruss 3abonesanus Kyaemyp. Kapmogeno, 6enmonum,
cmouHas 600a, popmanvoeuo.

Kniouesvie cnosa: obGemonum, kapmogenb, cmouHvie 600bl,
2NIUHUCbIE MUHEPATbL, 3A001e8aHue.

Das Abwasser der Mobelfabrik Woronesh "Mebel Schternosemja”
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hat eine leicht alkalische oder neutrale Reaktion — pH-7.0-8.5,
infolgedessen ist es zweckmaifig, es vor allem auf den sauren Boden zu
verwenden, die Zahl deren in der Region Woronesh etwa 775.000 ha
ausmacht.

Zink, Mangan, Kupfer, Kobalt sind Spurenelemente, die fiir die
vollstandige Entwicklung der Pflanzen erforderlich sind. Das Abwasser der
obengenannten Mobelfabrik enthélt diese in der Menge, die die zuldssige
Konzentration dieser Elemente im Boden nicht liberschreitet.

Das Abwasser enthélt freies Formaldehyd etwa 2% in der Losung,
das iiber biozide Figenschaften verfiigt, sowie niedermolekulare
Kondensationsprodukte aus Harnstoff und Formaldehyd.

Ziele:

* den Einfluss von Bentonit auf Wachstum und Entwicklung der
Kartoffel studieren;

* Untersuchung der Auswirkungen der Priparation der Kartoffel mit
gleichzeitiger Behandlung von Abwasser und Bentonit;

* die Auswirkungen dieser Praktiken auf das bodenbiotische
Komplex der Agrarokosystemen untersuchen.

Im Mikrofeldverfahren gibt es 6 Optionen mit dreifacher
Wiederholbarkeit. Die Flache der Parzelle betrdgt 1 m2. Das Objekt der
Studie war Kartoffel der Sorte ,,Wesna“.

Schema des Verfahrens:

1. Kontrolle (ohne Bearbeitung)

2. Abwasser

3. Abwasser + Bentonit

4. Abwasser (in Scheiben geschnitten)

5. Abwasser + Bentonit (in Scheiben geschnitten)

Vor der Aussaat wurden die Kartoffelknollen mit dem
Abflusswasser von 10 I/t bespritzt. In der 2. und 3. des Verfahrens wurden
die unversehrten Knollen bearbeitet, und in den 4. und 5. Wurden das die
geschnittenen Knollen. Die Bearbeitung von Bentonit wurde durch das
Abstauben von Knollen mit dem bentonitenthaltenen Ton verwirklicht,

Variante Anteil der Gewicht marktfahiger | Gesamtfruchtbar
Rohstoffprodukte,% Produkte, kg / ha keit, kg / ha

Kontrolle 72 298 417

Abwasser 76 371 490

Abwasser + Bentonit 77 386 502

Abwasser (in Scheiben 78 379 488
geschnitten)

Abwasser + Bentonit 76 388 512
(in Scheiben
geschnitten)

Tabelle 1. Die Fruchtbarkeit von Kartoffeln(2014)
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Tabelle 1 zeigt, dass bei den Varianten nur mit Abwasser die
Fruchtbarkeit um 17 Prozent im Vergleich zur Kontrolle gestiegen wurde,
in der dritten Variante, wo eine Knolle mit Abwasser und Bentonit
bearbeitet wurde, stieg sie um 20 Prozent, und in der 4. Version mit
geschnittenen Knollen und Verarbeitung mit Abwasser und Bentonit und
stieg sie um 25 Prozent. Hieraus konnen wir schlieBen, dass die
Verwendung von bentonittragenden Ton leistet eine vorteilhafte Wirkung
auf die Fruchtbarkeit der Kartoffel.

Ferner schitzten wir den Zustand des bodenbiotischen Komplexes
ein, der durch biotische Methode unter Verwendung der roten Radieschen
Samen mit weiller Spitze als Testobjekt analysiert wurde. Auch wurde die
Aktivitat der Bodenkatalyse in Ausflihrungsformen durchgefiihrt. Es wurde
auch die Bodensaure definiert.

Variante Katalase-Aktivitdit cm3 | Toxizitdit des Bodens | pH
02 pro 1 g Boden (Wurzelldnge, mm),%

Kontrolle 21 100 6.34

Abwasser 14 96 6.26

Abwasser + Bentonit 1.8 115 6.30

Abwasser (in  Scheiben 6.35

geschnitten) 2.0 20

Abwasser + Bentonit (in 71 112 6.36

Scheiben geschnitten) )

Tabelle 2 Bewertung der Boden

Der Sauregehalt des Bodens, die Aktivitit des Enzyms Katalyse fiir
diese Studie unterscheiden von der Kontrolle nicht. Daraus folgt, dass
diese Verfahren fiir die Bearbeitung von Saatkartoffeln ungefahrlich sind.

SchluBfolgerungen

1. Die Verwendung von abwasserhaltigen Ton und Bentonit
erlaubt, teure Mittel fiir die Bearbeitung von Saatkartoffeln zu ersetzen.
Dadurch erhoht sich die Fruchtbarkeit.

2.  Bentonit hat einen positiven Effekt auf die Entwicklung des
Saatgutes, erhilt Feuchtigkeit in der Knolle, stellt Mikrondhrstoffen durch
die Zellen an der Stelle des Schnittes bereit und verldngert die Wirkung des
Abwassers.

3. Bentonit verfiigt liber eine hohe Absorptionskapazitit und
binden Gifte, die in das System eintreten, wodurch ihre negative
Auswirkung auf die Bestandteile der Agrarzenosen.
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THE BIOLOGIZATION METHODS IN THE CULTIVATION
SUNFLOWER IN THE CONDITIONS OF CCZ

Annomayus: B OauHoOUu cmambe npedcmasieHvl pe3)ibmambl
uccnedosanutl kageopwvl zemaedenus Boponesicckozo I'AY no npumenenuro
PA3MUUHBIX NPUEMO8 OUONI02U3ayUU NPU B030€bI86AHUU NOOCOIHEYHUKA, 8
YACMHOCMU, €20 COBMECHHbIX HOCeB08 C MHO20JemHUMU 00008bIMU
mpasamu no (QOHY NONCHUBHOU CUOepayuu Kpecmoys8emHulx KYIbmyp.
CoenacHo nonyyeHHvIM OAHHLIM, UCHOTBL30B8AHUE 8 Kauecmee OUHAPHO2O
KOMNOHEHMAa  MACIUYHOU  KYJIbMYpbl JIOYEPHbl CUHell No  (DOHY
COBMECMHO20  UCNONIL3068AHUSL HA  YOOOpeHUe CONOMbl  SIUMEHS U
NOJACHUBHOU cudepayu pedbKu MACIUYHOU obecneuusaenm payuoHaibHbllL
pacxo0 OCHOBHbLIX 2JIeMEHMO8 NUMAHUsi U OOCMYNHOU 61d2U 6 nouse, d
makoice CyuecmeeHHoe y8eiuieHue yporCauHocmu nooOCcoiHeynuka (Ha 2-3
y/ea).

Knrwouesvle cnosa: noodconneunux, OuUHApHbILL nOces, cudepamol,
MHO20IemHue 60608ble MPABLL, GILANHCHOCD, YPOICAUHOCHb.

In modern conditions of agriculture the major problems in sunflower
cultivation of are the increase of the oil seeds vyield, the growth of
profitability, the preservation and increase of soil fertility. Important role in
solving the problems are today given to a promising area of sunflower
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cultivation based on the biological part [2, 6]. The given direction includes
not only the inclusion of green manure crops in the crop rotation [1, 5, 7],
but also the development of inter-species agrophytocenosis of sunflower
and legume component [3, 4, 8].

In this regard, the Department of agriculture of Voronezh state
agricultural University founded stationary experiment, which aims at
determining the effect of binary sowing of sunflower with perennial
leguminous grasses on the main indicators of typical chernozem fertility
sunflower and vield of. The soil of the plot is typical chernozem, medium-
power, clay. The humus content in the topsoil (0-30 cm) is 5,3%, the
amount of exchange base is 43,1 mg-EQ./100 g of soil, the content of
mobile PHOS-phorus and exchange potassium (by Chirikov), respectively,
113 and 184 mg/kg, hydrolyzable nitrogen is of 62.9 mg/kg of soill.

The experimental scheme included the following versions: 1. Single-
species planting of sunflower (control). 2. Binary sowing of sunflower with
yellow sweet clover for green manure of oilseed radish. 3. Binary sowing
of sunflower with yellow sweet clover for green manuring by crop of white
mustard. 4. Binary sowing of sunflower with blue alfalfa green manuring
by crop of the oilseed radish. 5. Binary sowing of sunflower with blue
alfalfa green manuring on crop of white mustard.

The years of the study were both slightly dry (2014 and 2015:
SCC=1.0 and 0.6), and excessively wet (2013: SCC=2.3).

Despite the drought resistance of sunflower the, yield and quality of
seeds is largely dependent on the availability of plant available moisture
during the growing period of the crop. Therefore, it is necessary to pay
special attention to the accumulation of available soil moisture and its
rational spending throughout the growing season.

The joint use of barley straw and stubble green manuring as a
fertilizer, as one of the biologization methods, provided formation in the
soil layer of 0-50 cm good stock of dos -accessible moisture — 80-87 mm at
the phase of full shoots.

During the whole vegetation period of sunflower in binary sowing
with perennial leguminous grasses more rational consumption of available
moisture in the soil was observe, which ensured the formation of a
relatively high stock in its major phases of growth and crop development.

In average the consumption of available moisture in soil layer of O-
100 cm in binary crops amounted 38-58 mm, while at single-species
sowing (control) the flow rate was much higher — 62 mm.

In the cultivation of sunflower in binary sowing with perennial
leguminous herbs rational consumption of major nutrients is noted.

Binary sowing of sunflower in crop sideration of radish not only
provides rational consumption of potassium exchange, but the increase in
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its reserves (32-48 mg/kg soil) to the end of the vegetation period, whereas
at single-species sowing of sunflower, the content of this element in the
soil decreased (8 mg/kg of soil).

When the binary sowing of sunflower with legumes on the
background of green manuring crop, the radish the increase of phosphorus
rolling passes (4 mg/kg of soil) is noted at the control of the stocks of this
item at soil decreased up to 12.

Cultivation of sunflower with application of complex biologization
methods did not significantiy influenced the contents and dynamics of soil
nitrate nitrogen, but was characterized by a more rational consumption of
ammoniac nitrogen. So, binary crop losses of ammonia nitrogen were
significantly lower (0.79-1.06 mg/kg soil) than in single-species sowing of
sunflower (1.93 mg/kg soil).

Thus, the use of perennial legumes (alfalfa and clover) as binary
components of sunflower on the background of green manure crop (radish
and mustard) provided a more rational consumption of major nutrients
during the whole vegetation period of the crops.

The final conclusion about the effectiveness of any agrotechnical
method is carried out on the basis of crop yields, which is an integrated
indicator of an estimation of the investigated factors.

The vyield of sunflower (table. 1) significantly depended on the
complex of methods of biological and hydrothermal conditions of the
vegetation period, which in the years of the research (2013-2015) were
mixed, which contributed to greater objectivity and adaptability of the
findings and recommendations.

Significantly higher yield of sunflower both to the average for the
study and in some years was obtained from its binary sowing with blue
alfalfa for both types of green manure crops.

Variant of the Yield, t/ha
experiment 2013. 2014 2015 media.
Single-species
lanting 3.58 253 2.29 2.80
Binary 3.60 258 253 2.90
planting with 3.55 2 61 256 201
clover yellow ' ' ' '
Binary 3.71 2.88 2.64 3.08
planting with 3.75 2.84 257 3.05
Lucerne blue ' ' ' '
- equal 0.085 0.121 0.137

Table 1 — the Yield of sunflower, 2013-2015
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Note: *the aftereffect of the fertilizer use on barley straw and green
manure crop: above the line — radish; under the line — white mustard.

So, in 2013, the sunflower yield in this variant was higher than in
single-species crops to 0.13-0.17 t/ha, in 2012 — to 0.31-0.35, 2013 — 0.28-
0.35, and on average over 2013-2015 — 0.25-0.28 t/ha.

Thus, in the conditions of Central black earth region for a substantial
increase in the yield of sunflower Poseidon varietys (2-3 kg/ha), to
maintain and enhance the fertility of typical chernozem it is recommended
to cultivate it in binary sowing with blue alfalfa amid the aftereffect of
joint use of barley straw as fertilizer and green manure crop of oil radish.
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STATUS, PROBLEMS AND PROSPECTS OF SOYBEAN
PRODUCTION IN THE CENTRAL BLACK SOIL REGION

Annomayus:  Coss Ha Cce200HAWHULL OeHb Ccmana 6ce  uupe
pacnpocmpaHnamcs. no Haueti cmpane. M 6 xode eé 6030enbi8aHUs]
BO3HUKAIOM NpoOJieMbl, KOMOpble Mewarwm noNYUeHUI0 CMAOUIbHbIX U
BbICOKUX YPOIHCAEE BbICOKOKAUECNEEHHOU NPOOYKYUU.

Knrouegvle cnosa: Llenmpanvro-Yeprnosemnulii pecuoH, 6Oenok, cos,
COPHAKU, YPOHCAU, NIOUA0U, MEXHONIO2USL, IKOHOMUKA, A2PONPOMBIULIEHHBIU
KOMMNJIEKC.

Among all the world's cultivated crops soybeans is a leader in protein
content. Its seeds contain 35-45% of protein, 20-25% fat, 25-27% of
carbohydrates, 2-3.5% of lecithin. For manufacturers it is of interest
primarily as a source of complete protein. Soybeans are of great
importance to cattle as a cheap source of protein. In addition to the
livestock soybeans are used for food purposes, and is also common in
medicine, cosmetology.

According to some data soybeans had a wide distribution in the Indo-
Chinese region and has been cultivated there since the XI century BC, later
it is spread around the world. Over the past fifty years soybean began to
occupy large areas in America and Europe. Stable growth of its production
in the world is noted. In Russia the mass introduction of soybeans began to
the far East in the 30-ies of the twentieth century. This is because soybeans
are multifunctional in use. There observed high income and increasing the
price of its grain due to high demand in the market, and the relatively
simple technology of cultivation to achieve profit.

At present world cultivated area of soybean is beyond 100 million
ha. In recent years, world production exceeds 250 million tones.

Most of the soybean area is in the United States — over 30 million
hectares, in Brazil — more than 25 million hectares and in Argentina about
20 million ha. In Russia, soybean occupies about 2 million ha in soybean
production in the world leading place. The USA and Brazil occupy,
providing approximately 50 and 20% of the gross harvest of soybeans in
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the world. In Europe, soybean production is low - about 1.5-2% of the
world total production. World average soybean yield is about 22.5 c/ha [1].

In recent years there has been positive growth of soybean production
in the Russian Federation. In 2013 the sown area exceeded 1.5 million
hectares. The main region of soybean cultivation remains in the Far
Eastern Federal district, there is about 50% of soybean crops in the
country. In the 90's reduced soybean productio significantly, but in 2013
the sown area in the Far Eastern Federal district amounted to 950 thousand
hectares, In the Southern Federal district the crops amounted 200,8
thousand ha, mostly in Krasnodar region. Recently rapid growth of the
acreage was observed in the Central Black soil region. This for example,
by 2009 soybean crops occupied 43.2 thousand ha, in 2012 the area
amounted to 159.5 thousand hectares, in 2014 — 437.0 thousand ha. This is
primarily due to the increasing need for protein to balance animal feed —
mainly due to a more widespread use in the meat and dairy industries.

For livestock not only soybean grain, is efficient, oil cakes and bean
meal, as well as the green mass of soybean, as a useful component to be
balanced by protein and essential amino acids juicy fodder from corn and
other cereals. When transferred of all the pure corn in the country, grown
for green mass and silage, mixed crops with soybeans, is a major reserve of
replenishment of feed protein, as it allows gathering from each hectare
additional 200-250 kg of full feed protein. Soybean is a good predecessor
and enriches the soil with nitrogen from 40-100 kg/ha.

Despite the increasing demand for the processed products of
soybean, its production in the Russian Federation is still not.

However, the total soy production in Russia remains insufficient to
meet the needs of the national economy in high-protein raw materials,
covering them by 20-30% only. Therefore, Russia continues to import
grain and soybean meal. In the Russian Federation there are enough natural
resources and advanced scientific potential equipment and technology to
increase production of soybeans. In the long term to ensure their raw
material needs, but export organic soybeans at competitive prices to
Europe, as the demand for such products increased.

In the 1990s, the soybean yield in the country was at the level of 0.3
million tons. In 2015, gross harvest of soybeans in Russia exceeded 2.5
million tons, wide spread soybeans production in Russia and Central Black
Soil region began several years ago. In the Central Black Soil region it
occurred due to the reduction of areas under sugar beet and the emergence
of new early-maturing soybean varieties. The average soybean yield for 5
years in the country amounted to 1.3 t/ha [2].

In the cultivation of soybean grain farmers of Central Black Soil
region are facing some problems. Today in the soybean crops growing
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areas, there is acute problem of weeds clogging. As a consequence, it leads
to the yield loss.

The problem in some farms can be the harvesting. Almost 20% of
losses in harvesting are, connected with the impossibility of some headers
to cut off the bottom bean.

A small amount of precipitation also is the problem limiting the
productivity and the active introduction of soybean production in the
Central Black Soil region. So, the rainfall rarely exceeds 450-550mm.
There are also other problems in the cultivation of soybean.

But in addition there are problems and prospects of soybean
production in the Central Black Soil region. The need for soybeans is about
12 million tons. Currently over 2.5 million tons are produced 5 times
increase of soybeans production is well known in Russia.

15 breeding centres study of soybean selection in Russia. They
developed varieties with yields of 30-40 t/ha, early maturing able to grow
in climate zones with the sum of active temperatures being 1750-1850°C. It
is at the level of Northern latitudes. Central Black Soil region can become
favorable for cultivation of soybean in addition to the far Eastern region
could become the.

To maintain the yield at about 20 t/ha in some pretty arid areas of
Central Black Soil region and for its improvement irrigation it is necessary
to be used. It can have a positive impact not only on the yield of soybean,
but also other water-intensive crops [3].

A many farms of the Central Black Soil region, the acreage of
legumes are limited. If soybeans are added to crop rotation on the farms the
soil will be additionally be enriched with nitrogen up to 100 kg/ha thus
saving fertilizers and the cost of their application. Besides soy beans are a
good predecessor for grain. The main legume in the Central Black Soil
region is pea, and it rarely exceeds 10 thousand rubles per ton, while the
soybean price is already exceeds 20 thousand rubles per ton. This means
that growing soybeans is not only "useful” for soil management, but also
profitable in some farms. Its profitability approaches the sunflower.

Good soybean yield cannot be obtained without perfect technics of
its cultivation. Now a lot of methods of soybean cultivation are being
developed. So, for example, in Stavropol region free herbicide technology
has been developed. It involves soybeans solving in June and the weeds are
destroyed before the crops souring. Applying this technology grain ripens
simultaneously with the early crops. Today, there are already enough
herbicides to combat weeds in soybean crops. So farms can determine the
preparations. Minimum technology of soybean cultivation is used. Widely
spread experiments conducted in many countries revealed a positive
aspect, namely the of erosion, evaporation, and increasing the number of
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nodule bacteria and other factors [4, 5].

Thus irrigation of dry areas of the Central Black Soil region can
contribute to the solution of the problem of high-quality protein
production, as well as to improve the situation for other crops. The
introduction of new technologies will allow increasing the yield of soybean
in the Central Black Soil region and the country as a whole. It would help
to solve the problem of valuable, cheap food and feed protein high
vegetable oil, to preserve soil fertility and increase the profitability of
agricultural enterprises. In the Central Black Soil region there is a great
potential of Black Soil. Not use this natural gift is very wasteful and
unwise, because Russia has huge natural and scientific resources to
increase soybean production on the vast steppe and forest-steppe spaces of
Central Black Soil region of the country where the main crops in field crop
rotations are wheat, maize, sunflower, sugar beet. As a result of perennial
leguminous crops reduction grasses cattle soybeans can become a saving
crop to preserve soil fertility and during decrease the probability of protein
deprivation. Soybean can become a strategic crop in the economic
recovery of the AIC.

Thus Russian soy market shows good dynamics. Last season a record
amount of soybeans was harvested in Russia, The country is increasing its
export potential in the supply of soybean oil to foreign markets.

However, to improve their food security, manufacturers need
government support from the. Intensification, improvement of logistics,
lands improving — are of great importance for the farms of Central Black
Soil region.

But all these measures cannot be efficient without government
support and control.
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DIE EINWIRKUNG DES FLUGHAFENS AUF DIE
UMLIEGENDEN AGRAROEKOSYSTEME

Annomayusa.  BosOeiicmgue — asponopma  Ha  npuiezaroujue
aAzpodKOCUCmEMbL

Zivile Luftfahrt von Russland verfiigt tiber 800 Tsd. km Airlines und
befordert pro Jahr rund 27 Millionen Passagiere. Die Besonderheit der
Auswirkung des Luftverkehrs auf die Umwelt besteht in einem erheblichen
Larmeinfluss und der Freisetzung von Schadstoffen.

Flugzeuge, wie alle Systeme, die die Energie der Oxidation fossiler
Brennstoffe verwenden, werfen in die Atmosphidre die Produkte dieses
Prozesses, die ihre natiirliche Zusammensetzung &andern und als
Schadstoffe gelten.

Die meisten dieser schddlichen Substanzen in der Luft werden durch
die maximal zuldssigen Konzentrationen reglementiert, aber die Norm von
maximal zuldssigen Emissionen in der Luftfahrt ist nur fiir folgende vier
schadliche Komponente festgestellt: Kohlenmonoxid, unverbrannte
Kohlenwasserstoffe, Stickoxide wund RuBpartikel (Rauch). Diese
Schadstoffe sind von der Richtung der Bewegung der Luftstromung
(Windrose) abhidngig und koénnen sich auf die unermessliche Territorien
verbreiten, und das gilt als der wichtigste Aspekt der Einwirkung des
Luftverkehrs auf die 6kologische Situation[9].

Die grofte Umweltverschmutzung erfolgt im Bereich der Flughifen
wihrend des Starts und der Landung von Flugzeugen, aber auch wihrend
der Aufwéarmphase der Motoren. Beim Betrieb der Motoren auf Start und
Landung kommt in die Umwelt die grofite Menge von Kohlenmonoxid und
Kohlenwasserstoffverbindungen, und wéhrend des Fluges bekommt die
Umwelt die maximale Anzahl von Stickoxiden.

Die Beurteilung der Gesamtanzahl der wichtigsten Schadstoffe, die
in der Folge der Produktionstétigkeit in die Umwelt in der Zone, die vom
Flughafen der zivilen Luftfahrt kontrolliert wird (ohne Beriicksichtigung
auf die Luftverschmutzung von speziellen Fahrzeugen und anderen
Landquellen) kommen, zeigt, dass man auf einer Fliche von etwa 4 km in
die Atmosphére pro Tag von 1000 bis 1500 kg Kohlenmonoxid, 300-500
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kg Kohlenwasserstoff-verbindungen und 50-80 kg  Stickoxide
herausgeworfen wird. Solche Anzahl von ausgeschiedenen Schadstoffen
kann bei einer ungilinstigen Kombination der meteorologischen
Bedingungen zur Konzentrazionerh6hung bis zu hohen Werten fiihren.

Solcherweise, angesichts der obengesagten, besteht das Ziel der
vorliegenden Arbeit darin, die Auswirkung des Flughafens auf die
Bioressoursen der angrenzenden Gebiete an den Tag zu bringen.

Die Untersuchungen wurden auf dem Territorium von Rayon
Ramon des Woronesher Gebiets in der unmittelbaren Néhe (1,5 — 3,0 km)
vom Flughafen «Woronesh» durchgefiihrt[7].

Das Klima ist gemifiigt kontinental mit relativ warmen Sommern
und maBig kalten Wintern, seine Bildung verlduft unter dem Einfluss der
geméiBigten, arktischen und tropischen Luftmassen ab.

Rayon Ramonski befindet sich im Nordwesten des Gebiets
Woronesh auf dem Territorium des Oksko-Don-Tieflandes. Fiir dieses
Gebiet ist die Verbreitung der gekalkten Schwarzerde in Kombination mit
dem typischen schwarzen Boden als auch der Wiese- und Schwazerde und
im Norden des Mittelrussischen Landriickens im Komplex mit den
typischen schwarzen Béden kennzeichnend.

Bei der Forschung wurden die in der Agrardkologie allgemein
anerkannten Methoden der Anlage des Verfahrens und der Durchfiihrung
der Experimente verwendet[3].

Als Objekt der Forschung waren natiirliche und landwirtschaftliche
Okosysteme (Lager).

Fiir die Durchfiihrung der Beobachtungen im Einflussbereich des
Flughafens «Woronesh» wurden drei Festpunkte markiert: 1. Festpunkt
oder Kontrollvariante liegt 3 km vom Flugplatz ; 2. Festpunkt wird 3 km
vom Objekt entfernt, liegt aber in unmittelbarer Nédhe der Start-und
Landebahn der Bewegung der Flugzeuge; der 3. und der 4. Festpunkte
befinden sich in anderthalb Kilometer vom Flughafen direkt auf der Linie
der Landung der Flugzeuge auf der Start-und Landebahnen. Die Fliache
einer Kontrolllandparzelle betrdgt 100 m2. Auf dem Territorium der
Festpunkte  werden  wihrend der  Vegetationsperiode  dreimal
Untersuchungen durchgefiihrt[1].

Die Auswahl der Proben erfolgte durch Marschroutform der
agrookologischen ~ Uberwachung[4]. Fiir die Untersuchung der
Eigenschaften des Bodens wurden die Bodenproben mit Hilfe von Borax
auf eine Tiefe von 0-20 cm-Methode «Umschlag» ausgewéhlt. Die
Bestimmung der enzymatischen Aktivitdt (Aktivitit der Katalase) wurde
durch die Methode von Galstjan durchgefiihrt. Die Anzahl und die
Biomasse der Regenwiirmer wurden durch das Ausgraben des Monoliths
in der GroBe von 0,25 m® mit der nachfolgenden Wahl, Zdhlung und
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Gewichtung festgestellt[2]. Boden, Wasser und Atmosphire werden bei
anthropogener Verschmutzung der Agroodkosysteme durch direkte
Auswirkung ausgesetzt.

Die Bodendecke erfiillt die Schutzfunktion der Lithosphédre von den
Auswirkungsfaktoren, regelt die Intensitidt der geologischen Denudation
des Landes. Die wichtigste Funktion des Bodens — die Erzeugung und
Erhaltung der biologischen Vielfalt.

Die Bodensfauna von Agrophytocenosis prasentiert eine enorme
Menge der tierischen Organismen, unter denen Amoben, Flagellaten und
andere Protozoen, die Zehntausende und Hunderttausende in einem
Gramm aufgezdhlt werden. Die Zahl der kleinen nicht mikroskopischen
Gliedertiere  (Zecken, Collembola) wird wvon den Zehn- und
Hunderttausenden auf 1 m2 der Ackerkrume festgestellt. Nematoden gibt
es manchmal Millionen auf 1 m2. Die Masse dieser Tiere wird nach
Angaben von Giljarov (1949) in ein paar Tonnen (3-4) pro Hektar Boden
geschatzt.

Die Lebensmittel-Kette vertritt auf dem Untersuchungsgebiet vor
allem durch Regenwiirmer, Tausendfuessler, die Larven des Mai-Kéfers.

Die Regenwiirmer aendern die Zusammensetzung des Bodens,
verbessern seine Struktur und Eigenschaften, erhohen die Fruchtbarkeit.
Die Ergiebigkeit von einigen Kulturpflanzen hingt manchmal von ihrer
Tatigkeit ab. Bemerkenswert ist auch, dass die Regenwiirmer in der Lage
sind, die Radionuklide und Schwermetalle aus dem Lebensraum in den
Korpern aufzuspeichern und sie in die tieferen Schichten des Bodens zu
verschieben.

Die Dichte der Regenwiirmer erreicht im Durchschnitt 120
Individuen/m2, und die Biomasse 50g/m2 (bei der Masse von einem Wurm
0,5-1,5 G). Unter giinstigen Bedingungen erreicht die Dichte eines
Ackerwurmes 400-500 G/m2[8].

Die Zahl der Regenwiirmer (Lumbricidae) aendert sich in der
Einflusszone eines dkologisch gefihrlichen Objekts von 6 bis 94 Stiick/m®.

Die minimale Anzahl dieser Destruktoren ist auf dem dritten
Festpunkt eingetragen, weil er direkt im Bereich der Start-und Landung
Lichter liegt. Hier ist die Freisetzung von Kerosin sehr hoch und wird
durch die Toxizitit von gasformigen Verbindungen aufgestiegen. In der
Kontrollvariante ist die Zahl der Wiirmer 16 Stiick/m2. Das ist weniger im
Vergleich mit den mittelmehrjachrigen Daten in den Boden der
Waldsteppe. Die Zahl der Lumbricidae im Boden auf dem zweiten
Festpunkt (94 Stiick/m?2) ist hoechstnah zu mittelmehrjaehrigen Daten. Auf
diesem Festpunkt schaltet sich wahrscheinlich bei geringem Niveau der
Verschmutzung der Mechanismus der Riickseite der negativen
Zusammenhang ein, der fiir die Selbstreinigung des Bodens verantwortlich
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ist. Die Regenwiirmer sind an dem Abhang der Schlucht (4. Festpunk)
nicht erkannt. Es haengt von dem Grad der Verschmutzung und
Verschlechterung der physikalischen Eigenschaften der Bdden
(Temperatur und Befeuchtung Regime) ab.

Da die Zahl der Regenwuermer nicht immer ihre Arbeitswirksamkeit
charakterisiert, viele Forscher empfehlen, Biomasse von Lumbricidae im
Oekosystem zu beruecksichtigen.

Die grofite Biomasse von Regenwiirmern ist auf dem zweiten
Festpunkt - 48,6 G/m2 eingetragen. Das ist in 6,3-mal mehr als auf dem
Kontrollterritorium.

Minimale Biomasse von Lumbricidae 4,4 G/m2 ist auf dem dritten
Festpunkt gezeigt, und das ist in 1,8-mal niedriger des Kontrollwerts.

Die Biomasse eines Individuums auf den untersuchten Gebieten ist
nahe mittelmehrjaehrigen Eigenschaften und reicht von 0,48 bis 0,73 G,
wobei die minimale Gewicht einer einzelnen Individuen auf der
Kontrollvariante markiert wird, und die maximale — auf dem dritten
Festpunkt. Auf der Grundlage dieser Daten ist davon auszugehen, dass die
Population der Detritophagous auf dem ersten Festpunkt durch Individuen
unterschiedlicher Altersgruppen dargestellt ist, und auf dem dritten
Festpunkt — in einem groBeren Ausmall von gleichaltrigen Individuen
dargestellt ist. Das ist in erster Linie mit der Anwesenheit oder
Abwesenheit von giinstigen Bedingungen fiir die Vermehrung verbunden.

Regenwiirmer vermehren sich im Laufe der warmen Zeit. Doch
wihrend dieser Zeit kann man die Haufigkeit aufgrund des Klima
beobachten. Es bestimmt ein Maximum und ein Minimum an Aktivitit der
Fortpflanzung[5].

Bei Mangel an Niederschlag laut Chekanovskaja wird die Anzahl
und die Aktivitit der Regenwiirmer in den oberen Schichten des Bodens
stark reduziert. Sie lassen sich tief in den Boden nieder und geraten in den
passiven Zustand: horen auf zu essen, in eine Kugel rollen, ihre
lebenswichtigen Funktionen werden ausgesetzt. Es ist damit verbunden,
dass bei der Bestimmung der Zusammensetzung der Nahrungskette im
Sommer in der oberen Horizont des Bodens Lumbricidae fast abwesend
waren.

Dank der Transformation der Erdebevolkerung kann man den Grad
der anthropogenen Auswirkungen auf die Oekosysteme bestimmen. In
diesem Fall wird auf dem ersten Festpunkt, wo die Zahl der Lumbricidae
deutlich reduziert, gemilumbricide Phase der Transformation markiert, die
den mittleren anthropogenen Belastungen entspricht. Auf dem zweiten
Festpunkt wird allolumbricide Phase markiert. Sie wird bei den schwachen
Wirkungen festgestellt. Kriptolumbricide Phase der Transformation wurde
deutlich auf dem dritten Festpunkt gezeigt. Diese Phase wird durch
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einzelne Funde von Regenwiirmern charakterisiert. Fuer dieses Stadium
passt das durchschnittliche Niveau der anthropogenen Belastung.

Unter  Saprophages  wurden  TausendfiiBler = auf  dem
Untersuchungsgebiet identifiziert. Das sind Landtiere, die geheime
Lebensweise fuehren und die meiste Zeit sich in den Bodenhoehlen oder
unter abgefallenen Blittern verstecken. Die sind zahlreich und vielféltig im
Boden - pgumnomoasr (Diplopoda) - TausendfiilBer TausendfiiBler.
Diplopodas oder zweipaarfuessige Tausendfuessler sind im Boden mehr
zahlreicher und vielfiltiger. Das ist eine der wichtigsten Gruppen von
Saprophilkomplex, aktive Zerstorer der Streu und des Holzes. Dazu
gehoren weit verbreitete in Boden Tausendfuessler. Sie sind mit den Boden
in verschiedenen natiirlichen Umgebungen verbunden. Sie verarbeiten die
Abtrennung des Laubes und Holzes. Einige Arten trifft man in offenen
Landschaften. in Wiesensteppen, Ackerboden, Halbwiisten. Diese Arten
erndhren sich von den Resten der Krauter. TausendfiiBler auch wie
Regenwiirmer tragen die Durchliiftung des Bodens bei und 6ffnen den
anderen, weniger starken wirbellosen Tieren den Weg in die tieferen
Schichten des Bodens. Boden-und biologische Bedeutung wird durch ihre
Teilnahme an der Verarbeitung von abgestorbenen organischen
Materialien bestimmt. In der Schicht 1-15 cm erreicht die Zahl 31-160
Exemplare/m2, in der Schicht 15-30 cm — 241-3602 Exemplare/m2. Die
meisten Zweipaarfuessler sterben bei hohen Temperaturen infolge des
Wasserverlustes sehr schnell[5].

Tausendfiiller wurden in der Zone des Flughafens nur im Jahr 2014
entdeckt. Diplopodas sind oberflichliche Wirbellosen. Sie erdulden den
Mangel aber auch den Ueberschuss an Feuchtigkeit schlecht. In Gebieten
mit trockenem Sommer beobachtet man bei Diplopodas regelmifige
Diapause. Bei Diapause gehen sie auf eine Tiefe von 20-30 cm in den
Boden oder in das faule Holz. Dort koennen sie sich eine lange Zeit in
einem inaktiven Zustand befinden und ungiinstige Bedingungen erleben.

Ihre Zahl reicht auf dem Untersuchungsgebiet von 4 bis 24 Stk./m?.
Die maximale Anzahl wurde in den Boden aus dem 4. Festpunkt am Hang
festgelegt, wo vegetative Abtrennung in groBerem Umfang durch die
Abtrennung der Blitter der Birke (Betula pendula) und der gewohnlichen
Espe (Populus trémula) dargestellt wird. Auf dem Territorium der
restlichen Festpunkte in vegetativer Abtrennung vorhanden ist, die Nadeln
der Waldkiefer (Pinus sylvestris), die nicht gegessen numnnonoaamu, dass
bestimmt das Minimum oder das Fehlen dieser nerputodaros

Die Nadeln der Waldkiefer (Pinus sylvestris) sind auf dem
Territorium der restlichen Festpunkte in vegetativer  Abtrennung
vorhanden. Die Nadeln werden von Diplopodas nicht gegessen, was
Minimum oder Mangel an diesen Detritophagen feststellt. Solcherweise
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stellen Diplopodas eine spezialisierte Gruppe von Verbrauchern der
Pflanzenreste auf der Bodenoberfliche, von primidr Zerstorer der
Laubabtrennung und des Holzes dar. In ihren festen Decken sammeln
Diplopodas eine Menge von Calciumcarbonat, das die Wasserhaltbarkeit
von Boden-Struktur staerkt. In letzter Zeit ziehen Tausendfuessler auf sich
die Aufmerksamkeit, wie Organismen, die die Umweltverschmutzung
enthuellen. Zum Beispiel, in ihrer Schale sammeln sich die radioaktiven
Elemente (radioaktives Strontium, Uran) und Schwermetalle (Blei).

Boden wirbellose Tiere spielen eine wichtige Rolle in der Bildung
der Struktur der Mikrobiozonose und der Regulation ihrer Aktivitat[6]. Der
funktionelle Zustand der lebendigen Gemeinschaft des Bodens wird durch
die enzymatische Aktivitidt gespiegelt. Man muss beruecksichtigen, dass
die Wirkung der einzelnen Enzyme, die sich in einer Gruppe befinden, in
Uebereinstimmung miteinander ist. Dies ermoeglicht bei der Beurteilung
der biologischen Aktivitit des Bodens die Bestimmung der Aktivitét einer
von Enzyme zu produzieren. Aus kapOoruapas wird uaBepras produziert,
der die Katalyse von kohlenstoffhaltigen organischen Verbindungen
versorgt, aus Amidaz - Urease, die an der Transformation von
stickstoffhaltigen organischen Verbindungen teilnimmt, aus Oxydase, die
die Redox-Prozesse katalysiert - Katalase.

Nach Ansicht einiger Autoren, die Aktivitit der Katalase in Béden
kann als ein objektiver Indikator fiir ihre biologische Aktivitét dienen[2].

Die Ergebnisse der Bestimmung der enzymatischen Aktivitdt der
Boden im Bereich des Flughafens sind in Tabelle 1dargestellt.

die Aktivitit der Katalase Aktivitat auf
. 0,, cm %/ g / min. einer  Skala

Variante _ von

2013 2014 2015 Mittelwert Vergleichs
1- Festpunkt .
(Kontrollpunk) 4,2 33 3,5 3,7 mittel
2- Festpunkt 4,0 4.4 2,6 3,7 mittel
3- Festpunkt 1,9 1,8 2,3 2,0 schwach
4- Festpunkt 1,9 1,6 1,4 1,6 schwach

Tabelle 1 - Der enzymatischen Aktivitit der Boden im Bereich des Flughafens
"Woronesch", 2013-2015.

Auf der zweiten Station, die vom Flughafen auf 3 km entfernt, wo
die maximale Zahl der Lumbricidae markiert, sind mittelvieljaehrige Daten
der enzymatischen Aktivitdt der Boden sehr nah zu den Kontroll-Werten.
Auf dem Territorium, das vom Einwirkungsobjekt auf 1,5 km entfern, ist
die Aktivitit der Katalase niedriger der Kontrolle auf 45%. Auf der
Vergleichskala biologischer Bewertung von Bdden ist die Aktivitat der
Katalase auf dem ersten (Kontrollpunkt) und dem zweiten Festpunkt
durchschnittlich, und auf dem dritten und vierten Festpunkt — schwach,
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was den kritischen Zustand von Boden Komplex zeigt.

Wetterbedingungen haben einen wesentlichen Einfluss auf die
biologische Aktivitit der Boden geleistet. In den Jahren der Forschung
wurde festgestellt, dass die Aktivitat der Katalase hoher war, als sich die
giinstigen Temperaturen und Feuchtigkeit fligten[10].

Scherbakova (1980) betont, dass sich die enzymatische Aktivitit in
Boden erheblich dndert. Es haeng von Schwankungen der Temperatur und
der Feuchtigkeit des Bodens ab. Mit der Erhdhung der Temperatur von 1
bis 18 - 20° steigt die Aktivitdit von Enzymen konsequent ein. Hohe
enzymatische Aktivitdt ist bei einer Luftfeuchtigkeit von 15 - 25 %. Die
Erhohung der Luftfeuchtigkeit bis zu 35 % fiihrt zu einer geringen
Abnahme der enzymatischen Aktivitit der Boden. Die grofite
enzymatische Aktivitat entwickelt sich bei der Kombination der optimalen
Temperatur, Windgeschwindigkeit und Luftfeuchtigkeit der Bdden,
namlich fir die Katalase 16 - 22° C und 16 - 20 %.

Auf solche Weise ermdglichen die Studien zur Schlussfolgerung zu
kommen, dass die Auswirkungen von Flugzeugen negativ auf das
bodenbiotische Komplex von Agrodkosystemen in der Ndhe zum
Flughafen auswirken.
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MALADIES ET PARASITES DES ROSES DE JARDIN

Annomayusa: B cmamuve 2o6opumcsi 06 uHGeKyuoHHbIX 3a001e8aHUSX
U uUx 6030y0oumensx, KOmopvle 3a4acmyro nopaicaron omoeibHbvle copma
PO3, a Mak e 0 Mepax NpeoOXpaHeHus Om 6030eUcmeus Namo2eHos U
cnocobax ux neyeHus

Knrouesvie cnosa: Myunucmas poca, epubvl, mis, ungexyus.

Quel jardin sans belles roses! Les roses de parc ouvrent la saison de
la floraison, mais au début de la floraison de ces belles fleures, les premiers
parasites apparaissent: le principal parasite des roses est le puceron, contre
lequel 1l faut lutter chaque année, d’autant plus que pendant la saison il
peut attaquer la roseraie plusieurs fois. Aux premiers signes de l'apparition
de ce parasite, il faut prendre des mesures urgentes pour son extermination.
Il y a des plantes dont I'odeur repousse le puceron. Si I’on met des oeillets
d'Inde le long du périmétre de la roseraie, 'ampleur de la catastrophe du
nom «d’attaque du puceron» sera minimale. La solution de savon est un
moyen qu’on peut essayer. Cette solution se prépare simplement, mais pour
sa préparation il faut prendre seulement du savon de ménage (plus sombre,
c'est mieux). On rape ce savon, on ajoute de 1'eau et on laisse le mélange
décanter un peu. Quand le savon se dissout, il faut filtrer la solution, la
verser dans un pulvérisateur et s’occuper des roses. Mais a condition qu’il
n’y a pas beaucoup de pucerons sur les boutons. Face a une attaque plus
sérieuse (plus de 60 %), il faut passer aux insecticides. [K.I.Rodina, T.N.
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Selivanova, V.V. Zatyamina, V.D. Pazouchko]

Le médicament Actara est moins écologique, mais plus efficace.
Selon les parametres préalables, son efficacité¢ biologique fait 57.02 %,
Actellik 34.0 %. Aussi les roses subissent "des attaques" du coté de
diverses bactéries, virus et

mycetes. La plus dangereuse maladie est la maladie du blanc. Au
cours de la période du 5 Aofit a 15 Octobre 2015 dans le Jardin botanique
de Keller, pres de 50 % de toute la roseraie €tait frappé par cette maladie de
l'origine de champignon. A la surface des feuilles de la plante frappée
l'incursion blanche du mycélium apparait, sur qui les gouttes du liquide se
forment apres la maturité la discussion - d'ici le nom «la maladie du
blanc». Le mycélium s'installe par les taches, le plus souvent sur les
feuilles et les jeunes évasions, mais aussi sur les pédoncules, sur les queues
et les fruits. D'habitude, l'infection commence par les feuilles disposées
plus pres du sol et se répand progressivement a toute la plante.

L’agent pathogeéne sur les roses s'appelle Sphaerotheca pannosa
forma rosae. L agent pathogene hiverne en forme du mycélium dans les

boutons. L'engrais azoté excédentaire, le manque du calcium du sol,
le séchage du sol, les sols trop sablonneux ou les sols trop froids et gris
contribuent au développement de la maladie. [Stanitcheva-2005]

Agent pathogeéne Gloria Dei | Wiener Roses Masquerade | Kerio
Charme corails
Sphaerotheca 11-25% 11-25% 11-25% 11-25% 0-10%
pannosa forma rosae

Annexe 1. Résistance des roses a Sphaerotheca pannosa forma rosae

Dans I’Annexe 1, on indique les sortes des roses qui sont plus
tolérantes ou plus stables a 1’agent pathogéne (selon des observations).

Agent pathogéne Rosiers grimpants (pourpres) Rose thé
Sphaerotheca pannosa plus de 50% instable plus de 50% instable
forma rosae

Annexe 2.

Dans I’ Annexe 2, on indique les sortes instable a la maladie donnée.

Pour la lutte avec Sphaerotheca pannosa forma rosae, on choisit
préalablement le médicament - Topaze™ le fongicide systémique de l'action
prophylactique et traitant, il est appliqué pour la protection contre la
maladie du blanc. Pour le traitement de la rose, il faut remuer le contenu de
I'ampoule dans 5 litres de I'eau.ll faut asperger les plantes par cette solution
préparée au temps sec et calme, en mouillant régulierement les plantes. En
automne,il faut ¢éloigner et brhler obligatoirement toutes les feuilles

frappées, autrement cette maladie attaque de nouveau a la saison suivante.
[V.D. Pazouchko]
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RESISTANCE OF SUGAR BEET HETEROSIS HYBRIDS TO
ROOT ROTS

Aunomayusa. B pabome npusedeHvl OaHHble NO YCMOUYUBOCHU
2emepo3UCHbIX 2UOPUOO8 CAXAPHOU C8EKIbl K (DY3apUO3ZHOMY VEsA0aHUIO U
Ka2amuou 2HUIU, YCMAHOBAEHA KOPPETAYUOHHAS 3A6UCUMOCTHb MEHCOY
SMUMU NPUSHAKAMU.

Knrouesvle cnosa: caxapmas ceexkna, yssdanue, KacamHas 2SHUIb,
YCMOU4UBOCMb, KOPPEAYUSL.

In 2015, sugar beet fields were strongly affected by wilt that was the
result of drought weather conditions and variety resistance.
Microbiological analysis of the affected tissues showed that the wilt was
caused by Fusarium oxysporum fungus (Fusarium wilt) (Table 1).

Disease agents Disease agent frequency of occurrence, %
Alternaria alternata 50
Fusarium oxysporum 100
Fusarium gibbosum 50
Penicillium sp. 25
Rhizopus stolonifer 100
Mucor himalis 50
Bacteria 50

Table 1 - Species structure of sugar beet wilt disease agents, VNIISS, 2015.

Presence of Rhizopus stolonifer in the affected tissues of beets is
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caused by hot weather. Being infected with this disease agent, beet roots
are attacked by fast-developing clamp rot during storage. When harvesting
fields with symptoms of beet root wilting, the latter cannot be clamped for
a long storage.

Incidence of wilt under in field conditions indicates resistance to this
disease (Table 2). The varieties Zenit, RMS 120, and Volga are the least
susceptible to the disease.

Hybrid/variety name Incidence of beet root wilt, (P, | Resistance to clamp rot
%)
Kontata 23.3 2
Zenit 12.7 2
Alegra 23.4 1
RMS 121 35.6 3
RMS 120 19.5 3
Nero 21.1 2
Granate 32.5 2
RMS 60 42.9 3
RO 117 27.0 3
Marusya 28.6 2
Slatka 34.9 3
Svetlana 29.4
Lidiya, 1 36.4 4
Lidiya, 2 45.2 4
Dubravka 33.3 3
HM 1820 24.0 2
Volga 7.9 3
Crocodile 21.1 2

Table 2 — Incidence of sugar beet root wilt, VNIISS, 2015.

The best safety in clamps is provided by the variety resistance that
was studied in sugar beet hybrids the most widespread in the Central
Black-Earth Region wusing microbiological method (according to
Shevchenko, 1939). Immune hybrids were not determined, the hybrid
Lidiya was a resistant one and RO 117, RMS 60, RMS 120, RMS 121,
Volga, Slatka, Dubravka were moderately resistant; the hybrid Alegra was
highly susceptible to the clamp rot.

Correlation analysis showed presence of positive correlations
between incidence of wilt during vegetation period and resistance to clamp
rot (r=0.51). Though, table 2 displays that the hybrids with the least values
of wilt incidence are not always resistant to clamp rot. And this is the
evidence of different mechanisms of resistance to the given disease.
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DEVELOPMENT OF SPRING BARLEY BREEDING
PROGRAMS IN EUROPEAN UNION

Abstract: Spring barley production in main European countries is
discussed. Weather conditions and demand-offer ratio causes impact on
spring barley cultivated areas in 2014-2015. Commercial success of
malting varieties is defined by malteries demand, and national programs
(CBMO, VLB, IBD) approvals. Seed market parameters are multiplication
areas, certified seeds shares, rates and potential of royalties etc.

Key words: spring barley, malting varieties, breeding programs,
seeds market.

Barley has the fifth part of the arable area of the Europe, gradually
losing more profitable crops, such as corn. But due to malting barley
segment the crop has additional value for the local market. The article goal
was to asses prospects of spring barley development, and breeding
programs input in EU,

Production. Barley production by EU-28 was assessed by H.M.
Gauger [1] between 56.5 and 60.4 min t in 2015. According to the Agrar
Zaitung agency [2] despite a smaller acreage of spring barley in Europe
and the drought in early summer the supply of malting barley will remain
good in 2015 (fig.1). The better yields per hectare in France (FR) can’t
compensate for the smaller area. The second half of the harvest was
affected by the rain in In Great Britain (UK). Nevertheless, a high
proportion of brewing capable barley and a surplus of about 0.5 min t were
reported. A larger acreage and higher yields than in 2014 is a result in a
slightly larger production in Denmark (DM) (fig.2). The export surplus
foreseen by 1.0 min t. Low protein value in the Sweden (SD) also reflects
the weak side. This will also determine how high the export surplus will be
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up to 0.2 min t is possible.
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Fig.1. — Feed & malting ratio of spring barley in main EU countries, 2015

The Finland farmers (FL) have suffered under a very cold and wet
summer and thus a late harvest in 2015. So there are very large differences
in yield depending on the region. The German (DE) farmers achieved good
harvest results despite the dry and hot summer.
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Fig. 2. — Spring barley production in main EU countries, 2014-2015.

From the Netherlands (NL) a slightly larger acreage and higher
yields are reported compared to the previous year. With an almost
unchanged acreage, the production in Austria (AT) is at the same level as it
was last year. Market participants in Slovakia (SK) inform about one of the
best harvests in the past decade; a surplus of about 0.1 min t is expected.
The Czech (CZ) farmers achieved the second best result in yield in their
history; a surplus of 0.2 min t is expected. In Hungary (HU) yields have
suffered from the dry growing conditions during the vegetation.

Malting barley. Demand for malting barley has been only moderate.
Maltsters and brewers are well supplied. In addition, demand from Russia,
and other countries is missing. Prices have declined. Therefore, the
requirements for malting barley with a FOB price of € 170 € / t for January
2016 are also slightly higher than the ideas of the Danes of € 168 / t. For
the harvest 2016 bonuses of around € 20 per ton are mentioned for next
October referring to October 2015. Franco Upper Rhine has been
discussing rates from € 190 to € 192 per ton for January for quite some
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time. For the next year the acreage is expected to stay unchanged in
Europe. Only for Great Britain an increase of around 10 to 15% is highly
possible.

European malting barley is produced within value chain "Breeder —
Multiplier - Farmer - Maltery - Brewery". Adding value is created at every
stage of the chain by the movement and transformation of raw materials to
the goods. The fact of variety registration, approval by maltsters and
breweries, together with seeds availability are pre-condition for the variety
commercial success. But recommendations of the National Program
C.B.M.O. (Comité Biere Malt Orge) in France, Program of the Berlin
Institute of Brewing VLB (Versuchs-und-Lehranstalt fiir Brauerei) in
Germany, and Institute of Brewing & Distillation (IBD, in the UK are took
in consideration (fig. 3). The Programs reflect the interests of the malting
and brewing companies, and serve channels for malting barley producers,
traders, and suppliers.

Fig. 3. — Localizations of malting barley testing National Programs in EU.

Breeding programs. There are slightly less, then 50 breeding
programmes of spring barley in EU; every second one is targeted on
malting qualities. Breeding is a highly innovative sector with 10-15%
turnover invested to the R&D. In recent decades, the cost of breeding has
greatly increased due to implementation of DH production, cellular
genetics, marker-assisted breeding, etc. The cost of maintaining a typical
UK cereals breeding programme is estimated at £1.5 million per variety
[3]. Developing a successful variety is an extremely lengthy process — up
to 12 years for cereals, and up to 8 year with high-tech approach.

Most of breeding programmes have located in France and Germany.
Their varieties domain in other European countries, and even in the CIS
[4]. Over the past quarter century the number of cereals breeding
companies has been reduced twice due to their mergers and acquisitions.
Major players absorb smaller competitors, and extend trials network in
different countries and regions.

Syngenta, Saaten Union (mainly Nordsaat), Limagrain, Sejet, KWS,
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and RAGT reposted as the most successful malting barley breeders in
Europe. Their varieties market-leader have significant market share in
several countries, for example, in CIS ones (Fig.4).

Fig. 4. — Spring barley varieties flows between France (FR). Germany (DE).
Belorussia (BY), Ukraine (UA), Russia (RU), and Kazakhstan (KZ)

Seed companies from France and Germany promote their product in
CIS, but not vice versa. Such varieties, as Quench, Xanadu, Kangoo, KWS
Irina are registered in EU-28 and CIS both, and well commercialized by
seeds companies (fig.5). Right business models and the varieties approval
by international malteries (Soufflet, Malteurop, Cargill and others) support
that trend. Most of varieties without recommendations by the national
programmes are cultivated in less scale. Number of applications for
registration in Russia from overbroad breeders 2-3 times more, then local

ones.
Breeder Variety /
Country
Syngenta | Quench
Propino
Tipple
Sanette
Nordsaat | Marthe
Saaten- Xanadu
Union Grace
Limagrain | Concerto
Kangoo
Sejet Sebastian
KWS KWS Irina ﬂ
RAGT Prestige

Market-leader

Fig.5. Market leaders of malting barley varieties in European countries
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Breeding progress in Germany demonstrates by 1.6% growth of
wheat yields annually [5]. Breeding programs aimed adaptation to diverse
soil and climatic conditions, the production strategy of disease control,
increased yield potential with the best response to high input. Concerning
malting barley specific goals are competitiveness vs other crops, and
compliance with marketing requirements (non-GMO, FAN, 0-lox, etc.)

Revenue from products of EU breeding programs adds up to 70% as
license payments (royalties) and 30% as seeds sale. Therefore, acreage,
volume of certified seeds, seeds exchange rate may enlarge breeder’s
revenue. Royalty rates range from 20-30 €/t in Eastern Europe, about 50 €/t
in the North, and up to 75-90 €/t in the West. European legislation allows
claiming royalties for the farm saved seeds (FSS) up to 50% of the royalty
rate for certified seeds. Spring malting barley acreages of EU-28 is about 2
mln Ha. The potential of royalties for its certified seed is counted as € 30
min.

Conclusions

1) EU is self-sustainable in spring barley (a.e. malting quality)
production

2)  Spring barley productions and malting one in particular is the
biggest in United Kingdom, Germany, France, and Denmark.

3) Barley breeding programs concentrated in FR, DE, DM and
UK, and their products expanded to other countries and to CIS in
particular.

4)  Limited number of malting barley varieties domain in several
European countries as market-leaders.
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THE INTERACTION OF CULTIVATED AND SEGETAL
PLANTS IN AGROCENOSIS OF HIEMS TRITICUM

Knroueswvie cnosa: Annenonamuueckas akmugHoOCms, ce2emanbHble
pAcmenuss,  OpeaHoceHe3  O3UMOU — NUIeHUYbl, BUKA  MOXHAMAs,
NPOOYKMUBHOCHIb, aA2poYeHo3s, aghghexmusrHocmo nooceaa,
uHeubupyrowee oeticmaue.

The interaction of cultivated and weed plants are mainly
manifested in their competition. However the harm caused by weeds,
cannot always be convincingly explained by competition. Completely
inexplicable growth of cultivated plants in the presence of small
amounts of weed is described by many noted researchers and
practitioners.

The aim of the research was to study ecological peculiarities of
interaction of cultivated and weed plants in agrocenoses of hiems
riticum,

To achieve this goal it was necessary to solve the following
tasks:

1. to determine the allelopathic activity of seeds of cultivated
and weed plants;

2. to examine the abundance and species composition of weed
component in single-species and mixed agrocenosis;

3. to study the influence of plant residues on seed germination
of cultivated and weed plants ;

4. to justify from an economic point of view the efficiency of
seeding the micia villosa the agrocenosis of hiems triticum:

The research was carried out in "Smolyakov Gennady
Alekseevich Farm ", Voronezh region, Khokholsky district..

Generally adopted agro-ecological experimental techniques was
used in the studies.
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Options Laboratory germination, % of control
Hiems  Vicia Thlaspi Capsella Chenopod
triticum  villosa arvensi  bursa- ium
S pastoris album
Control 95 96 89 94 86
Hiems triticum+ thlaspi arvensis 80 87
Hiems triticum+ capsella bursa-pastoris 93 90
Hiems triticum+ chenopodium album 98 84
Vicia villosa + thlaspi arvensis 92 56
Vicia villosa + capsella bursa-pastoris 90 68
Vicia villosa + chenopodium album 91 87

Table 1. Allelopathic activity of seeds of cultivated and weed plants, 2013-2014.

It is noted in the laboratory experiments that at the stage of seed
germination allelopathic interaction of weeds and cultivated plants
occurs.Species composition of future weed populations can be determined.

In the co-germination of weed seeds with seeds of hiems triticum and
vicia villosa the highest inhibitory effect was observed in vicia villosa. So
the germination of thlaspiarvensis decreased by 33%, capsella bursa-
pastoris 26%. A slight degree of allelopathic inhibition was observed at the
joint germination of hiems triticum seeds with seeds of capsella bursa-
pastoris, chenopodium album. The laboratory germination of hiems
triticumslightly decreased during germination of seeds of thlaspi arvensis
.The.decreased germination in comparison with the control was 15%.
Germination of chenopodium album changed slightly during germination
with both crops.

The number of plants, pcs./m”
Segetal plants Control Vicia villosa sowing
Echinochloa crus-galli 6.3 2.3
Setaria viridis 7.3 2.7
Amaranthus retrofléxus - -
Capsella bursa-pastoris 8.3 3.0
Thlaspi arvensis 6.7 5.3
Sonchus arvénsis 2.7 0.3
Matricaria inodora 2.0 0.7
Viola arvénsis 14.3 1.7
Fallopia convélvulus 4.3 1.3
Fallopia convélvulus 5.0 8.0
Chenopodium album 1.3 -
Centauréa cyanus 0.7 -
Galium aparine 2.7 1.3
Stellaria média 9.3 8.3
The total number of weed plants 70.9 40.9

Table 2. The abundance of species of segetal plants on the IV stage of hiems triticum
organogenesis, 2013-2014.
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Monitoring conducted in a field experiment shows that sitting down
in agrocenosis of hiems triticum vicia villosa, contributed to the 1.5 times
decrease in the number of segetal plants.

Segetal plants The number of plgnts: pcs./m* _
Control Vicia villosa sowing
Echinochloa crus-galli 9.0 2.7
Setaria viridis 26.7 14.3
Amaranthus retrofléxus 5.7 6.7
Capsella bursa-pastoris 13.0 4.7
Thlaspi arvensis 9.7 8.3
Sonchus arvénsis 4.3 2.3
Matricaria inodora 1.7 1.3
Viola arvénsis 22.7 13.0
Fall6pia convolvulus 8.3 5.7
Fallopia convolvulus 8.3 6.0
Cirsium arvense 1.7 0.7
Soldnum nigrum 0.7 1.3
Galium aparine 3.0 1.3
Convolvulus arvénsis 1.3 0.7
Chenopodium album 2.0 -

Centauréa cyanus 1.0 0.7
The total number of weed plants 119.1 65.0

Table 3. The abundance of species of segetal plants on the VIII stages of
organogenesis of hiems triticum, pcs./m? 2013-2014.

At the VIII phase of hiems triticum development the minimum
number of weeds was observed at overseeding of pilosus vetch— 65
PCs/m2. This significantly reduced the number of Setaria viridis, capsella
bursa-pastoris, Viola arvénsis, Echinochloa crus-galli.

The highest productivity was formed in agrocenosis of hiems
triticum Vicia villosa in sowing 24.1 to 36.7 c/ha

40
35
- 30
= 25
§ 20
- 15
10
5
0
2013 2014 Average for 2
years
= Control 274 19.3 234
® Vicia villosa sowing 36,7 24,1 304
HCP0,95 5.9 4.1

Fig. 1 grain yield of hiems triticum , c/ha

Thus pilosus vetch overseeding in agrocenosis of hiems triticum



helps to reduce the number of weed plants, not only due to the limited
available ecological niches, but possibly by the released physiologically
active substances affecting the germination and growth of weeds.

Laboratory germination, % of control
: - .| Capsella
Options . . Vicia Thlaspi
Hiems triticum | . . | bursa-
villosa arvensis pastoris
Control 100 100 100 100
Straw of hiems triticum | 98.7 97.9 92.5 100
Green weight vicia
villosa (the flowering | 99.4 96.6 40.9 34.3
phase)
Straw of hiems
triticum+ green weight | 97.9 100 60.6 45.6
vicia villosa

Table 4. The influence of post-harvest residues of hiems triticum and green mass of
pilosus vetch on seed germination, 2013-2014.

In agroecosystems an important source of physiologically active
substances is ploughing of crop residues, weeds, crops green manure into
the soil.

The laboratory studies have shown that the products of
decomposition of hiems triticum straw do not affect the germination of
seeds of both cultivated and weed plants. The green mass of vicia villosa
significantly reduced the germination of seeds of capsella bursa-pastoris to
34% and thlaspi arvensis up to 40%.

Combined use of straw and green mass of vicia villosa to a lesser
extent inhibited the germination of weed seeds. However laboratory
germination of thlaspi arvensis was 60% and that of capsella bursa-
pastoris- 45% compared to the control variant.

Data of the studied organic residues did not influence the
germination of seeds of the cultivated plants.

, Laboratory germination, % of control
Options Hiems trit)i/cﬂm Vicia villosa
Control 100 100
Thlaspi arvensis 25.4 50.3
Capsella bursa-pastoris 74.6 89.5
Amaranthus retrofléxus 92.6 96.6
Convolvulus arvénsis 100 97.2
Galium aparine 40.6 51.7

Table 5. The impact of weeds residues on the germination of the cultivated plants
seeds, 2013-2014.
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Residues of almost all weed plants had inhibitory effect on seed
germination of hiems triticumand vicia villosa. The highest activity was
observed in the extracts from plant residues of thlaspi arvensis and
laboratory germination of hiems triticumd decreased up to 2%; the vicia
villosa - 50%; and galium aparine - 40-51% respectively.

Indicators Control Vicia villosa sowing
Grain yield of hiems triticum, c 19.3 241

Cost of production, rub. 15440 20485

Production costs, rub. 11889 13217

Cost price of 1 centner, rub. 616.2 548.4

Labor costs per 1 ha, man.-hour. 9.94 11.41

Labor for 1 ¢, man-hours 0.51 0.47
Conventionally net income, rub. 3551 7268

Profitability level, % 29 8 54.9

Table 6. Economic efficiency of hiems triticum cultivation at pilosus vetch
overseeding on 1 ha.

The economic efficiency of vicia villosa seeding in the agrocenosis
of hiems triticum showed that as a result of this technique application the
level of profitability of hiems triticum grain production washigher than in
the control variant and amounted up to 55%

Thus not only plants are inhibited by weeds, but vice versa.
Moreover these mutually antagonistic relationship can occur during the
growing season at the combined growth of the plants through leaf , root
and crop residues.
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THE INFLUENCE OF PARTICLE SIZE AND UNIT WEIGHT
ON SOWING QUALITIES OF SEEDS OF WINTER WHEAT
CULTIVAR ALAYA ZARYA

Abstract. The paper shows the influence of different ways of sorting
of winter wheat seeds on their sowing qualities.

Key words: winter wheat, seed grading, uniformity, germination
energy, germination.

Seeds and their quality are one of the main factors that determine
amount of productivity of cultivated plants.
Yield properties of seeds are determined by hereditary characteristics
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of the variety (hybrid), as well as by growing conditions. Therefore, all
agricultural activities should be focused on maintaining and increasing the
viability of the seeds, in the period of their formation, growth, development
and storage, consequently, special technology of seed growing should be
developed and applied. Only if seeds are of high quality, the potential of
the varieties can be fulfilled and, conversely, the most productive sort may
result in low yield if the seeds are of low quality, hence the relevance of
the subject of this research.

In this regard, the purpose of the study is to determine the effect of
different methods of sorting seeds of a winter wheat cultivar Alaya Zarya
on crop quality.

We distinguished seed fractions in relation to the size and unit
weight:

- by size — with the help of sieves and the experimental sample of the
separator roller;

- by density — using aerodynamic separator (ADS);

- size and density through sieves and ADS.

We repeated the experiment three times.

The following variants have been considered:

 C - control (seeds without sorting)

» S 2,2 —screenings with cell size of 2.2x30 mm,;

» S 2,5 —screenings with cell size of 2.5%30 mm,;

« S 3 —screenings with cell size of 3.0x30 mm,;

« ADS 2 — the second seed fraction, obtained using the aerodynamic
separator;

« ADS 3 — the third seed fraction obtained by the aerodynamic
separator;

« RS 1 —the first fraction of seeds obtained using roll separator;

« RS 2 — the second seed fraction, obtained using the roll separator;

« RS 3 —the third fraction of seed obtained using roll separator;

* RS 4 — the fourth seed fraction obtained with the roll separator;

« ADS2+S2,2;

« ADS 2+ S 2,5;

« ADS 2+ S 3,0;

« ADS 3+S 2,2;

« ADS 3+S 2.5.

Results. An important indicator of sowing qualities of seeds is the
seed evenness. Experts claim that using even seeds for sowing provides
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uniformity in the development and maturation of plants. Evenness is the
degree of homogeneity of individual grains constituting the grain mass.

The seeds of coarse winter wheat (S 3, RS 4, respectively, to 92.2
and 92.0%) are characterized by the best evenness (table 1).

. Coefficient, %

Variant —
Evenness Variation

C 78.4 21.6

S22 85.4 14.6

S2)5 89.9 10.1

S 3,0 92.2 7.8

ADS 2 83.0 17.0

ADS 3 82.4 17.6

RS 1 86.1 13.9

RS2 87.7 12.3

RS 3 88.6 11.4

RS 4 92.0 8.0

ADS 2+S 2,2 87.0 13.0

ADS 2+S 2,5 89.7 10.3

ADS 2+S 3,0 90.5 9.5

ADS3+S22 86.0 14.0

ADS3+S2)5 86.5 13.5

Table 1. Evenness of seeds of Alaya Zarya coarse winter wheat variety according to the
method of screening.

The seeds of the control variant and the seeds that have passed
through aerodynamic separator, variants ADS 2 and ADS 3, have the
lowest coefficient of evenness (78.4 and 83.0, 82.4% respectively). The
coefficient of variation is used to compare two or more characteristics. It is
a relative measure of dispersion, expressed as a percentage. We calculated
this indicator and found that in variants S 3, RS 4 and ADS 2+, S 3.0, the
coefficient of variation was low, down to 10.0%, indicating a weak
variability of this characteristic of evenness.

Seed fraction, separation of which was carried out by grain size,
largely differed in growth energy, in comparison with sorting variants
sorted on aerodinamical separators (tab.2).

It was found that the largest seeds (RS 3, RS 4 and S 3.0),
respectively — 94.0 and 92.5, 94.0% had low levels of growth energy
compared with other sorting variants.
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Variant Germination energy Germination
C 96.5 97.5
S2.2 96.0 97.0
S2.5 97.0 97.5
S 3.0 94.0 97.0
ADS 2 96.0 97.5
ADS 3 96.5 97.0
RS 1 97.0 97.5
RS 2 96.0 97.0
RS 3 94.0 97.0
RS 4 92.5 97.0
ADS 2+S2.2 94.0 94.5
ADS2+S2.5 98.0 98.0
ADS 2+S 3.0 97.0 98.5
ADS 3+S 2.2 98.0 98.5
ADS 3+S 25 96.5 97.5

~ Table 2. The germination energy and germination of Alaya Zarya winter wheat cultivar, %

It is worth noting that using roller separator, providing for more
accurate separation of seeds by their size, displays a clear pattern that
increase in seed size is followed by decrease in germination energy.

Seeds sorted on roll separator (RS 1 variant) showed high growth
energy (97%). Germination figures in all variants of the experiment were
almost identical, except for the small heavy-weight seeds (S 2.2+, ADS
2).Thus, the study has revealed that high evenness is characteristic of
coarse winter wheat seeds sorted by size.

Evenness figures of seeds fractions, screened by density, were almost
identical. The highest germination energy and germination figures have
been observed in RS 1 variant and variants with double sorting (first
screened, then ADS separated) (S 2.5 ; ADS 2+ S 2.5; ADS 2+ S 3.0 and
ADS 3+S52.2).
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POST-HARVEST TECHNOLOGY OF GRAIN HEAP TREAT
MENT

Annomayusa. B cmamve npedcmaenen o0630p cywecmseyrouux
MexHOI02Ull nOCeyOopoUHOL 0OpabomKku 3epHo6o2o éopoxa. Kaocoasn u3z
MEeXHONI02Ull umeem Cce0U NpeuMywecmea u HeoOCmMAamKy, Komopbie
paccmompeHvl 8 OGHHOU CIambe.

Knrwouegvle cnosa: mexnonocuu nocieyoopouHor  0opabomku,
nomounas obpabomka, 08YXdMANHAs, MHO20IMANHAS, MeEXHOI02U4eCcKdas
JIUHUAL.

Harvesting system completes the process steps for cultivation of field
crops. Its purpose is to harvest with minimum loss of quality and quantity
of products. Good preparation and the most complete use of harvesting
equipment, machinery revision of primary production, preparation of fields
for harvesting, storage facilities and warehouses for the storage of
products, and finally the widespread use of the experience of the best farms
and mechanics provide the success of harvesting. Technological means and
a set of equipment are used for each group of crops. But there are general
organizational approaches. Harvesting equipment, weather conditions and
the state of the crop cultivation are taken into account considering harvest
terms its technological schemes. For grain harvesting direct combining and
a two-phase (separated) harvesting method are used. If conditions permit
direct combining is advantageous. For example, on clean fields for winter
wheat cultivation on the net and engaged furrows, it is appropriate and
advantageous. Direct combining, reducing costs by up to 30% is
recommended. In other cases the decision may be different. [1]

In agricultural production the following technologies of postharvest
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processing of grain are used:

multi-staged - treatment is carried out on separate disparate
machines. It is usually unproductive high-cost technology. The need for
labor increases;

two-staged at the first stage grain heap is transferred into the grain
cleaning machines or grain cleaning and drying complexes. It is prepared
for storage. At the second stage the seeds are brought to the required
conditions. To increase the efficiency of this technology technical
equipment of the production line the quality of food grains should be
brought at the first stage of processing to the basis of conditions in a single
pass at high production rates;

streaming - processing of grain heap involves bringing the quality of
products to the required conditions in one pass, i.e. food grain to the basis
condition, and seed - to the seminal conditions. The continuity of the
process is provided by the necessary of technical equipment of a
technological line, as well as relevant performance of the processes,
machines, units and elements of the flow line. [2]

Organization of postharvest processing of grain depends on the
provision of farm grain cleaning technique, physical, mechanical properties
of a grain heap.

Postharvest processing of grain and seed preparation should be
organized in such a way as to reduce the amount and intensity of
mechanical influences. Numerous research and production indicate that the
quality of seeds sown is reduced at the cost of untimely release of weeds
from the grain heap, as well as biologically defective and damaged seeds,
which content can reach 25-30%. [5]

The most important task of the postharvest processing of grain is an
immediate release of small weeds, crushed and biologically inferior grain
from the grain heap that have greater biological activity. Streaming
technology of postharvest processing of grain and seed is mainly used at
the agricultural enterprises. The applied grain lines are unable to produce
quality grain cleaning and sorting of seeds in technological one pass.

The generalization of the known developments in the use of the
applied technologies for post-harvest seed treatment shows that only a
fractional technology allows fractions cleaning by the shortest way,
reducing the amount of mechanical influences on seed fraction, thus to
relieve the technological line as a whole. Perfect technology and
equipment for postharvest processing of grain heap in order to obtain high
quality seeds brings relevant requirements to the system of grain
postharvest processing. Throughput and technical equipment of
technological lines for the grain postharvest processing must correspond
with the volumes of production and the structure of the sown areas. [3, 4]
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Thus the grain heap must be treated immediately as it becomes
available. This is most efficiently achieved when technological lines
provide fractionation of grain lots at the very early stages of post-harvest
treatment, heap immediately split into different factions quality. In the
separation into fractions the heap increases productivity production line
and each of the fractions is processed by the shortest ways that reduces
injury grain. [7] Nevertheless, the final stage of post-harvest treatment is
secondary or the final treatment, which allows bringing the grain heap up
to the required conditions. [6]

The most progressive and economical method of harvesting the
organization is in-line method for group use of the equipment: all
operations were carried out in sequence on the basis of comprehensive
mechanization in a single beam. In flow method of cleaning the operations
are performed one after another without interruption, fresh threshed grain
iImmediately after its release from the combine, sent to the winnowing
machine, where the primary cleaning heap. There is also a transshipment
technology when threshed grain heap comes first on the current, and then it
Is transferred into the machine and then processed at grain cleaning unit.
[8] Which method is more efficient and less damaging to the grains as used
for congestion or grain or grain throwers, which in turn hurt the working
bodies of the grain, which affects the quality of grain and seeds, and in
particular on the seed. Therefore the use of transet cleaning technology,
especially for the companies engaged in production of seed material is
impractical.
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THE USE OF GIS TECHNOLOGY IN THE
TRANSPORTATION OF AGRICULTURAL PRODUCTS BY
MOTOR TRANSPORT
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GIS is a geographic information system that allows the mapping of
the objects of the world and then to analyze them by a huge number of
parameters, visualize them, and on the basis of these data to predict a
variety of events and phenomena. This powerful technology allows solving
a great number of problems, both global and private. GIS technology can
serve all humanity preventing eco-disasters or helping to solve the problem
of overpopulation of certain regions. GIS can be used for the needs of
individual companies, to engage the effectively functioning business. For
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example, a transportation company can select the optimal routes for their
vehicles, by means of special data bases utilities — lay communication to
new buildings and other objects. Information system is a huge digital
database, converted into a digital format. They are detailed layers united by
geography and tied to a specific coordinate system. Any events can be
tracked in this database. In addition, one can find almost any point of the
globe, to track the movement of virtually any object. The GIS database is
able to perform a variety of tasks: to enter relevant data into the data base
and in most cases this happens automatically with a scanner; to manipulate
data, to zoom their discretion, to collect the necessary for specific task
information. As conventional databases a GIS system can be controlled.
This is done by means of a set of integrated applications [1]. A large
amount of data contained in the database provides wide opportunities for
the analysis on various parameters. One can find free plots for building a
house, to form traffic flows, in an optimum way, to analyze the proximity
of the various objects ( e.g., determine the number of people living within
walking distance to your store), to impose on each other, various indicators
and to analyze the result is. The last task that GIS allows performing is data
visualization. There is a possibility to obtain maps, graphs, tables, and even
pictures of the areas. These data are of huge importance both for research
and for individual companies and organizations. In the current world there
are a number of problems with transportation. The most relevant ones are:
pavement deterioration as a consequence of overloading of the vehicle; the
theft of cargo and fuel; poor timing of traffic and transit; creation of
emergency situations in mind of the human factor. Consider the possibility
of using GIS technology in transportation of agricultural products by motor
transport. First the planning, monitoring, and a review of the use of
technology will become easier. Technical subsystem of the agricultural
enterprises are also included in the use of geoinformation technologies
which includes: scheduling the use of equipment and its repair; analysis of
use of machinery and fuel and lubricants (all the movement of equipment,
calculation of mileage and treated areas); definition of optimum routes of
movement and transportation of machinery from the base to the cultivated
fields; definition of optimum routes of delivery of the crop to collection
points; monitoring the speed of the equipment movement performing field
work; determining the length of estrus or optimum distance between the
margin and the points of agricultural products by delivery a digital map;
creating accounting sheets of tractor-drivers. The use of GIS-technologies
will help to realize the remote control of the economy (to control processes
in real time) the managers on the basis of the generated reports to analyze
the efficiency of the investments in manufacturing. For dispatch service the
use of these technologies allows to quickly track the location of equipment,
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coordinate the work of machine operators and drivers, including the
establishment of voice communications, as well as to monitor the flow of
fuel and the state of the machines. Geographic information technologies
allow not only to increase the security of the enterprise, to analyze the flow
of cargo to plan transport, but to implement fleet management ( tracking,
fuel, etc.) considering the features of business processes of a transport
company. The control system includes a GPS receiver mounted on the
vehicle (locomotive, ship, plane), which the coordinate information
transmitted to the control center and stored in a single geo-database.
Geographic information systems are used here to display this information
in a geographic context.

One of the main advantages is the monitoring of mobile objects.
Tracking is widely used on auto and railway transport for transportation of
safety and valuable goods. In real time one can get coordinates of vehicle
in case of theft or at the request of the operator. Movement recording
allows modifying the real situation, which is useful in the analysis of
accidents or other emergency situations. System with high precision allows
determining the 2D and 3D location and orientation in space. There is also
the ability to monitor flow and fuel distribution. In addition to fulfilling the
function of tracking vehicles on map, storage of the history of the traveled
route and registering deviations of the diagram of motion the control
system of a vehicle fleet allows to provide continuous monitoring of flow
and fuel distribution. Fuel costs account for 20-30% of the total costs of the
company. Each director of a transport company tries to follow the theft of
fuel and implement technical controls. The application of GIS technology
in a particular way can affect two components: to reduce the mileage due
to the optimal layout and routing, and to analyze the driving style and
vehicle performance. Of rotational basis of work when several people
alternately serve one vehicle a driver identification it can be solved by
various technical means: the keyboard of the entered personal code (or
number), the personal reader key, reader of the wireless card, voice
identification, etc. Undoubtedly the solution of identification will also
allow performing a task of working time tracking. This function is
performed by passive or active monitoring. Active monitoring provides
registration and data o transfer status of units of technical means work to
the data server via the GSM channels GPRS, CSD or SMS. Passive
monitoring of technical means is made by recording the operation of
transport into the built-in data carrier during the work. The reading
(transfer) of previously collected data is made through wireless connection
by to the arrival to the base or by the responsible person collecting the data
on a portable computer means. Based on this information, can decide the
need for more qualified personnel, stuff training, promoting the most
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responsible workers, vehicle maintenance, etc. Tracking of moving objects
in the transport sector includes not only tracking of vehicles, but also the
freight. The most urgent task is the transportation of dangerous goods. To
avoid delays wrong decisions or complicating action special control
systems are applied which ensure: reliable connectivity with the vehicle;
monitoring the state of the driver of the vehicle, cargo; determination of
the coordinates of the moving vehicle and it display on a map; manager
notification in case of any emergency. They, it should be noted that the use
of GIS technology in transportation is not only economically profitable,
but will also greatly facilitate each of the stages of delivery. The main
advantage is the improvement of road safety, prevention of emergency
situations and detailed systematization of the whole transport network.
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IMPROVING STRUCTURES OF MILKING MACHINES

Annomayus. Ilpeocmaenen ananuz KOHCMPYKYUL UCNOIb3YEMbIX
OOUNILHLIX  annapamos Ha Moaounvlx Gepmax. Ilpeodnosicena cxema
yempoucmea 015l YNpasieHUus. PercumMom pabomsl 0OUIbHO20 aAnnapamd,
NO3B0IOWASL OCYUWECMBUMb MACCANC COCKOB8 BbIMEHU 8 Haudjle U KOHYe
0oeHusl.

Kntouesvie crnosa: mawunnoe ooenue, cmumMyasayus Moa0KOOmoayu,
COCOK, OOUTIbHBLL annapam, nyaiscamop.

The milking machine and its cup devices which act directly on udder
of an animal perform the main function in automatic milking cows. [4]

The picture one presents the classification of nowadays being used
milking machines. [1, 2, 5]

Automatic milking is conducted with continuous vacuum under teats
in the majority of cases. The teatcup liner of modern milking machines
does not provide stimulation of the milk ejection, i.e. it does not conform
to the milking phisiology. While stimulation of the milk ejection should
accompany the working process of milking, it means a milking machine
itself should excite milk ejection reflex. [3]

94



According to the way of Drawing off

milk extraction .
Pressina out

According to the mode Two-act

Three-act

Continuous exhausting

According to the

gathering place Into portable bucket

Into portable container

Into milk pipe-line

Classification of milking machines

According to the From every quarter
division of the stream of
pulsations Pairwise milking

Simultaneous milking

According to the way

of changing the mode With the constant mode

With the changing mode

Fig. 1 Classification of milking machines

According to the work [6] the quality of functioning of any milking
machine can be estimated with an index which will be defined as.
K=K, K, , (1)
K, - an index of milk ejection taking into account the speed of

m

extracting milk;

Kn - an index of completeness milking taking into account an amount
of the milk left in the udder after automatic milking.

Kn=l——N (2)
(N+W)
An index of completeness of milking is defined according to
dependency
C o1 N (2)
" (N+W)
We define efficiency of the milking machine according to the
formula
1 (Qu-9y) N 3
K{l‘ Q. Hl‘(mvv)} ©

W - amount of milk taken from a cow by automatic milk (kg);
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t - time of automatic milking (min);
N - the amount of milk taken by additional milking (kg);
Q... - maximum intensity of milk ejection by automatic milking. It is

defined according to flow detector (kg/min);

Q, - medium intensity of milk ejection by automatic milking
(kg/min).

According to the formula 3 the factors should be strengthened, which
provide an increase of medium speed and completeness of milking. [3, 7].

From these positions it is important to create such an installation
which will provide safety for the animal and milk ejection without
automatic additional milking in the conditions of improving milking
machines [8].

In perspective manual labour will be used more rarely on farms,
therefore milking machines should perform the function of processing of
an udder before milking, which allows providing the proper effect of milk
flow and keeping it up during the process of milking [1, 2].

Microvibrations of the teatcup liner are suggested to use during
milking for realization and keeping the milk ejection reflex at the
beginning and the end of milking, when the speed of milk flow is lower
than the maximum one. [1] Universal pulsator created on the base of the
pulsator SMM — 1 (stimulating milking machine) and the device for
controlling mode of the machine situated on the top of a milking bucket

(pic. 2).

1 — The device for controlling the mode of milking; 2 — lever; 3 — moisture trap
(milk receiver\ bucket); 4 — releaser mil pump.
Fig. 2 The device for controlling mode of the milking machine

The device for controlling the mode of milking is made in the form
of a cell, where there is a shutter which confines its turning and divides
that cell into three cavities connected with the variable vacuum cells of the
stimulating pulsator, vacuum-line and atmosphere pressure [4].

At the beginning and end of milking when the speed of milking is
less 200g/min, the moisture trap is the upper position and through the
proper canals Microvibrations of the teatcup liner are realized at frequency
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of 10 Hz. At maximum speed of milking the moisture trap is in the lower
position and through the proper canals the mode of milking is installed as
in the usual apparatus at frequency of 1 Hz [9].

Usage of the suggested structure of milking machine allows realizing
before milking processing of an udder without using manual labour and
provides safety of milking and completeness of it.
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THE EFFICIENCY OF ELECTRO HYDRO IMPULSE IN
PRIMARY PROCESSING OF COTTON SEED IN OIL
PRODUCION

Annotation: Article deals with the primary water electro impulse of
processing of technic cotton seed and fastens its moisture as well as
reaching its rapid dryness. Furthermore, increasing the volume of oil
production and decreasing the energetic expenses.

Key words: oil plants, technic cotton seed, moisture, to granulate, to
fry, to press, to extract, energy saving, energetic efficiency, tangible
environment, technologic environment, energy technological process.

Food industry enterprises of Uzbekistan Republic consist of more
than 200 enterprises and they have been producing products as plant oil,
margarine, butter, feta cheese, cheese, candy products, reprocessed meat
and dairy products and volume all of these products have been increasing
within a year. All of these possibilities are creating an accessibility of
consumed products for our population together with exporting them. It is
clear that, the order of the president of the republic of Uzbekistan in 2010
December 15 “2011 — 2015 primary directions of improvement of the
industry of the republic of Uzbekistan” is becoming an important guide.
Because, according to this document old technologies of these enterprises
have been renewed step by step, and modernization gives a great
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opportunity of creating more competitive products [1]. It is hard to imagine
present period without modern, energy saving technologies. For this reason
oil production processes are based on improved principles.

To moistening oily plant products, creating technologies and
technical means, in order to activate electro hydro impulse processing,
organizing principal approaches in destroying the seed cells which keeps
the oil and increasing oil production.

Improving the quality of products by reprocessing them by the
methods of electro physics before pressing the granules and increasing the
process of production of plant oil (preventing the denaturation of proteins,
and the clearness of produced plant oil), decreasing the energy expenses (to
lower the temperature of frying) and investigated energy saving
opportunities.

Electro energy usage in producing oil from technic cotton seed: it
characterizes by the energy balance by active, reactive energy in the period
of electro balance observation. The active energy balance requirements
equals to all used volume, and total expenses in the branch, variables and
indirect working machine expenses: [2]

Wy, =D W, D W i=@n), j=(m);
i=1 j=1

For producing black cotton oil 280 kwt/h

for clear cotton seed oil 16 kwt/h,

for sunflower seeds 300 kwt/h,

for clear sunflower seed oil 17 kwt/h,

not rafinated elbows oil — 290 kwt/h

and rafination elbows oil 17 kwt/h,

For packaging of cotton oil and sunflower oil produced by extracting
, cotton and sunflower oil produced by pressing, used 24.2 kw/h, for
shipment 15kw/h, for loading 12kw/h, for producing electro energy
17kw/h, for delivering cold water 440kw/h of electro energy is used.

Besides that, for extracting 1 ton of products needed 6l of extra
gasoline, 1.17 KGUT/G call natural gas, 1.37 KGUT/G oil is used.

It is clear from the used materials that used energy in oil enterprises
electro energy became the main part of oil production (moisture, to
granulate, to fry, to press and to extract).

It is the most needed indicator to keep the product’s humidity in
optimal level during producing plant oil and to moisture technic cotton
seed in the oil industry.[3]

The coefficient of energy transmission of cotton seed is core.

The coefficient of body humidity transmission is equal to potential
transmission production humidity of volume capacity of the body.

ﬂ“m - a'm *Cm *pT
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here; a, — coefficient of diffusion humidity; ¢, — volume humidity
capacity of material; P,- density of absolute dry part of the material.

The humidity of cotton seed after reprocessing equals to 16% (core)
according to information humidity transmission coefficient is (0.37-1.44)*
10 from increases to (21044 - ....48)*10° m’/s. According to absolute
bigness the humidity transmission of cotton seed coefficient % (moisture
8-10%) in the condition %= =--*10" for grist 4n =0-87*10°mc 4]

During moistening the technic cotton seed by the method of electro
hydro processing brings to moistening it in optimal level in a short period,
destroys the seed walls, which helps to increase the oil volume. Present
method of moistening the cotton seed takes 6-8 hours but recommended
electro technology reduces the process to 2-3 hours. This gives the
opportunity of saving energy.

For the efficiency evaluation and condition parameters of
recommended electro hydro impulse process is received the destruction
level of cell processed object. According to this there have been
established principal electro scheme of laboratory conduction. Technical
principals of plant oil extracting were improved.

Fig. -1. Principal electric scheme of laboratory conduction desk.

In order to analyze the damage level of every factor during the
processing series of laboratory practices concerning the recommended
method have been produced.

We can observe the damaging of active cells of production during the
processing because of exceeded voltage and this destruction gives an
opportunity of increasing oil volume during the extraction comparatively
to time.
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Fig. -2. A) Comparability of processed technic  b) Comparability of processed technic
seed oil volume to the voltage increase. seed oil decrease in the period of
extracting.
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In conclusion we can say, moistening the technic cotton seed by the
method of electro hydro processing brings to moistening it in optimal level
in a short period, destroys the seed walls, which helps to increase the oil
volume. Present method of moistening the cotton seed takes 6-8 hours but
recommended electro technology reduces the process to 2-3 hours. This
gives the opportunity of saving energy.
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THE IMPORTANCE TO CONTROL THE OVER FUEL
CONSUMPTION
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It is impossible today to underestimate the value to control over fuel
consumption. There are several reasons. First of all the reduction of the
fuel purchasing cost during the period of continuous growth in prices is
very important. The increased consumption of fuel can be a sign of
malfunction of the vehicle. Particular attention is paid to the environmental
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safety.

Incorrect operation of the engine leads to inefficient combustion and
emission of high carbon dioxide content. Fuel consumption monitoring
system can be divided into two important parts .First is the optimize action
the of enterprises operation, its activity being based on transport as a
source of income. Second is an individual control of fuel consumption in
the specific vehicle. Mainly the decision of the first problem is the account
of all kinds of transport run and the development of logical route. The
decision of the second problem is the general condition of the vehicle.

If a company or a separate division is engaged in the transportation
of goods or people, there must be a certain number of vehicles. Fuel costs
In such organizations are the main item of expenditure and the reduction of
expenses provides a substantial increase in profits.

Gasoline or diesel fuel is a consumable material and the filling is
made often, sometimes every day. Saving even a few percent per month
may be rather significant.

By implementing a quality control system many businesses suddenly
found tremendous savings.

In some cases it reaches 40 percent. It is natural that even the most
expensive and difficult to install system promptly pays for it.

Companies which install the right equipment typically undertake
subsequent service. Turning to the professionals one can get the advice on
the use of the system.

There is no need to take separate elements and install them. There is
a possibility of incompatibility of certain parts.

Experienced professionals will design everything properly and
efficiently. They will assemble all the necessary equipment. Timely and
high quality service will maximize the period of its use.

Consumer training is the responsibility of the installer company.
Installing and updating of software, testing the system equipped with the
vehicles fuel consumption control will save one from a trial and error, if
the decision to do the installation with your own hands will prevail.

The effluence of these measures guarantees the company from
unnecessary Costs.

Accurate data on the consumption, routes and daily monitoring on-
time, provide the opportunity to take a fresh look at the organization of the
labor process. Optimization of the production activities has a beneficial
effect on the economic situation of the company. The possibility of the fuel
and “left routes” are excluded. The competitiveness of the company which
activities are based on the organization of transport sharply increases. The
system of fuel consumption control and the economic effect of its
application will possibly encourage the enterprise to apply other modern
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methods of business development.
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FEATURES OF FORMATION OF ACTUAL CONTACT
AREA INTERACTION OF POLYMER MATERIAL WITH
FIBROUS MASS
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It is known that one of the main factors determining the mechanism
of interaction between the friction materials is their actual area of contact
(FPC), which for a couple of polymer - Cotton quantitative is not studied
well [5].

The processes of deformation of solid distant substances which
present in the cotton, and the surface of the polymer materials and links of
cotton fibers surface irregularities are not also investigated properly It will
complicate the quantity of the individual components of the friction force
and the identification of their share and the dominant influence on the
value of the total force of friction interaction.

The studies have shown that the frictional interaction of cotton with
polymeric materials is significantly indifferent not only from the friction
between two solid bodies, but also from friction of cotton with metal
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surfaces, which is primarily due to the structural and mechanical
characteristics of the interacting materials especially cotton such as
macrodispersal heterogeneous fibrous material with a high volumetric
deformability [6-8]. According to the results of the study (Table 1) FPC
polymeric materials consists of 1-5% raw cotton of the face area and they
are unequally distributed across. The magnitude of the FPC and the
uniformity of its formation are strongly influenced by the hard impurities
of cotton, especially the seeds, through which the contacting of the fibers
with the surface of the material where the most intense contact patch
occurs and therefore higher actual pressure resulting in mechanical damage
the cotton fibers, crushed seeds and surface abrasion of polymeric material.
It should be noted that, the most important property of the contacting,
determines the magnitude of the FPC polymeric materials with cotton and
their modulus of elasticity, which increase leads to a decrease in FPC and
thus to decrease the adhesion component of friction force interaction.
Increasing of cotton moisture leads to intensive growth of FPC, and rising
of corruption directs to its decline, it leads to the changes of the pulp in the
co-elastic properties.

According to the mathematical modeling allowed to develop a
methodology of calculation for determining the relative FPC, the logic
circuit is shown in Figure 1. The essence of the method lies in the fact that
FPC polymeric materials with cotton consists of elementary areas of
contacts that characterize the average with bi and length £ under the
influence of the normal load G of cotton, the nature of the distribution and
the magnitude of which is adequate, are the same parameters for a single
fiber in dressing-deformed state under normal load G.

In the area of interaction between elastic and plastic contact
investigated pairs according to their mechanical properties and modes of
friction, the reason of changing in thermal and electrical parameters is an
engagement of frictions. The area of the elastic contact carried on the
surface layer of the polymeric material occurs on the fatigue mechanism in
the area of plastic contact mainly by abrasion and high humidity cotton -
corrosion-mechanical mechanism destruction of the materials.

Deformation of force component mainly depends on frictional
interaction of hardness in polymeric materials. It was determined by the
relative introduction of solid debris and micropolar extremities seed into
the polymeric material with the formation of new roughness parameters
different in the origin. The magnitude of the roughness parameters and
their distribution greatly depends on the hardness of the polymeric
material. The beginning of fillers with high hardness in small amounts (up
to 10 wt. H.) enlarges the composition of anisotropy in mechanical
properties of the materials therefore leads to the increase in their surface of
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roughness.
The increase of cotton pollution contributes to the deformation
component of friction interaction raising the uneven contact pressure.

Type of material The size of comparative % at FPC in various pressures P10
(MPa)
1 5 10 20 30 40 50
High density 0.02 0.13 0.24 0.52 0.79 0.95 1.22
polyethylene 0.02 0.08 0.45 0.95 2.12 3.22 3.91 4.92
Faedo-20 based on 0.02 0.12 0.20 0.51 0.76 0.93 1.02
combination 0.07 0.48 0.82 2.10 291 3.62 4.35
Polycaproamide 0.02 0.10 0.18 0.44 0.65 0.81 0.93
0.07 0.46 0.79 1.91 2.82 2.86 3.22
Penplast 0.02 0.10 0.17 0.42 0.62 0.76 0.88
0.06 0.38 0.68 1.64 2.52 2.62 2.95
Ponivnilbutiral 0.01 0.08 0.18 0.34 0.51 0.65 0.74
0.05 0.34 0.71 1.41 2.03 2.31 3.02
Composite-based ED -16 | 0.01 0.07 0.16 0.25 0.45 0.58 0.66
0.04 0.25 0.63 1.21 1.36 1.68 2.26

Table 1 Comparative FPC at frictional interaction of certain polymeric materials with raw
cotton
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Fig. 1 logic calculation method FPC polymeric materials with cotton - raw

Under certain conditions of frictional interaction, when the height of
the surface roughness is comparable to or greater than the diameter of the
fiber, it becomes the dominant force of engagement of the fibers of the
surface roughness, and it defines the nature and regularity of frictional
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interaction and mechanical defectiveness cotton. Moreover the engagement
force does not depend only on the ratio of the height of the surface
roughness of the opposing member and the diameter of the cotton fibers,
but also on the shape and properties of interacting contacts.

The results of the research and generalization of them with the
previous studies allowed the development of the method for determining
the FPC materials in contact with cotton and methodology for calculating
the individual components of the friction coefficient and the properties of
the interacting materials. Their use makes it possible to conduct the
research on the development of materials with the desired tribological
properties at a high level.
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The key stage in the process of grain production is the postharvest
treatment, that is the obligatory link in the process of production and solves
two basic associate tasks — its cleaning and drying [1, 5, 7].

Agriculture is equipped with different machines and equipment for
postharvest treatment of grain and seed (self-propelled machines, grain
cleaning aggregates, grain cleaning drying complexes, equipment for
mechanization of works in storages). Majority of the existing grain
cleaners and aggregates do not match to the requirements, namely the
reduction of grain injuring, improvement of cleaning quality [3]. It is
therefore necessary to perfect technology of postharvest treatment that
must provide high quality of technological process implementation.

One of the machines of modern complex of the units for postharvest
treatment of grain is cupelevator (noria).They are used for the
transportation of the material in vertical direction. The construction of
norias is simple enough, reliable and economical in operation that is
stipulated by their wide use as compared to other transporting machines.

At the same time it is necessary to notice that norias have one
substantial defect. This is significant injuring of the transported material [4,
6, 8].

One of the reasons of grain damage a cupelevator is back pouring of
grain. At unloading it does not get in to the unloading pipe, but is poured
by norias pipes to the zone of scoops loading.

Mainly the backlagging of grain arises at running up of the filled
scoop into an overhead drum.

The developed construction of the working body of noria, protected
by a patent on an useful model [2], that at the moment of running of the
scoop into an overhead drum provides it's turn aside opposite to the
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direction of grain pouring out, and at the moment of scoops unloading the
last turn toward the unloading pipe.

A cupelevator including the overhead drive and lower tension drums,
hauling ribbon with the gimballed scoops, is different that scoops are
envisaged in the center of back wall on a flat hinge and provided with the
resilient terminators of the inplane ribbon turn.

Figure 1 shows the structural scheme of the developed cupelevator
[1]; figure 2 presents the position of the scoop at the moment of it's
running into an overhead drum.

A cupelevator contains an overhead drive 1 and lower tension 2
drums, rounded by a ribbon 3 with scoops 4, located in the case consisting
of head 5 with the unloading pipe 6 for unloading, bottom 7 with a loading
tray 8 and midsections 9. By means of hinge 10, set on the bracket of
ribbon 3, scoop 4 in the center of the back wall connected with the ribbon
3. On the edges of the back wall of scoop 4 elastic elements are set 12 and
13, also connecting the scoop and the ribbon.

A cupelevator works in the following manner. Grain from a loading
tray 8 (fig.1) enters the bottom of the cupelevator 7. While the drive drum
1 rotates a hauling ribbon 3 with scoops 4, which are filled and moved to
the overhead part of the elevator are put into operation.

At the moment of the scoop 4 running-on the overhead drive drum 1
due to the round form of the drum 1 there is an expansion of the elastic
elements 13 and 12 (as shown on fig.2) and scoop 4 turns in relation to a
ribbon clockwise. Such turn of scoop 4 helps the decline or removal
(depending on the degree of the scoop filling) the amount of grain
backlogging, that will undoubtedly help the reduction of grain injuring.

4 13 1

£ 1% 7
Fig. 1. Scheme of elevator Fig. 2. Position of scoop in the moment of
running of it into an overhead drum

1 - overhead drum; 2 - lower drum; 3 - ribbon; 4 - scoops; 5 - head of elevator; 6 -
uploading pipe; 7 - bottom; 8 - loading pipe; 9 - midsections of the elevator; 10 — swivel
mount; 12,13 - elastic elements.
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The decline of grain injuring due to the reduction of backlagging is a
technical result in the developed useful model.

The results of the tests of the serial and experimental scoops for the
purpose of the reverse pouring of grain are presented in fig.3. It becomes
picture evident, that the developed construction of scoop fastening to the
ribbon provides the decline of backlagging as compared with the serial
fastening. Thus more noticeable effect is observed at the ribbon rate
movement of 2.8 m/s and more.

Dependence of backlagging of grain on the rate
of the ribbon movement

0,65
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= Y
= prd
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Fig. 3. Dependence of backlagging of grain on the rate of the ribbon movement
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THE EFFICIENCY OF TRACTION-COUPLING
PROPERTIES OF WHEELED TRACTORS REGULATION IN THE
UNIT

Annomayus. Ilpeocmasnensvt ucciedoganusi no yenecooopasHocmu
OCHAWeHUsi  MpaKmopog  YCMpOUcCmeomM Ol  KOPPeKmuposaHus
BEPMUKAIbHBIX HACPY30K, NO3BOJIAIOWUM De2YIUPO8aAmsb mMsA2080-CYENHbIe
CB0UCMBA MPAKMOPO8 8 COCMA8e NPUYENHBIX MPAHCNOPMHBIX A2Pe2amos.
llpeonooicena  cxema  ycmpoucmea U NpusedeHvl  pe3)ibmanvl
uccnedo8anull no oyeHke 3HeKkmueHOCmu e20 UCNOab308AHUSL.

Kniouesvie crnosa: mpaxmop, mpakmopHo-mpancnopmmuuli azpe2am,
KOppeKmupoganue 8epmuKalbHblX HA2PY30K, CYEeNnHoOU 68ec, ms2060-
cyenmvle CeoUCmMea

A wide variety of ways to improve traction properties of wheeled
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agricultural tractors contributed to the known limitations of working
speeds and working width of machine-tractor aggregates, as well as the
load capacity of vehicles. These constraints often do not allow to fully
realizing the power of the engines power tractors. The traction units
simultaneously with the increase in the use of engine power. It is necessary
to increase the traction capabilities of the engine simultaneously. That is, to
fully leverage the power of the engine, one needs to provide the necessary
traction wheels traction with a supporting surface [1].

Traction properties of wheeled tractors can be improved by rational
design layout, although this method is very limited, and to a greater extent
by the use of special technical means. The majority of such ways of the
traction characteristics improvement based on the increase in the maximum
tangential force grip P, is equal to the product ¢ * Gfr where ¢ is the
coefficient of friction: Gfr is the coupling weight of the tractor [2].

According to the above formula for determining the tangential
traction, all methods can be divided into two groups. The first one includes
those, which increase the coefficient of friction of the propeller with the
ground or road. The second one includes coupling weight of the tractor.

It is possible to increase the coefficient of friction of the wheels with
the soil by the use of grousers, wheel extenders, half-track running, wide
and arched tires, All these methods mainly do not provide high
performance or complicate the design of tractors and trailers, or worsen the
manoeuvrability, speed qualities and reliability of the units [1, 3].

The second group deserves special attention of methods based on
increasing the coupling weight of the tractor. The simplest of this group is
due to the additional loads installed on the drive wheels or on the frame of
the tractor. However balasting with special loads increases metal
consumption of tractors. In addition, such loads in good working
conditions must be removed as it deteriorates manoeuvrability, and
transport of unwanted cargo increases fuel consumption, overloads the
brake system and increases losses in the rolling and reduces the tractive
efficiency of the tractor [1].

One of the promising ways of increasing the coupling weight of the
tractor is a method based on the adjustment of the vertical loads (WHC)
attributable to all wheels of the transport unit. This method works on the
principle of force action of the trailer to the tractor, namely, to transfer
some weight from the trailer to the towing vehicle [4].

I. P. Ksenevich [5] noted that for optimal use of engine power in a
variety of conditions, it is necessary the operating and hitch weight to be
adjustable, especially this refers to the traction units.

In addition, this correction in many cases can be achieved from the
tractor cabin, without the time costs and efforts. The degree of such
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correction is adjustable, which proves its viability and the advantages
compared to the other methods of increasing the coupling weight.

The Department of "Tractors and Automobiles” of the Voronezh
State Agrarian UNIVERSI a device for correcting vertical loads on the
wheels of tractor-transport unit (TTA) was developed. It allows adjusting
the traction characteristics of the tractor. For a basis of the construction of
this device patent RF Ne 2297938 was taken.

Fig.1 presents a diagram of the forces acting on the TTA when
connecting tractor and trailer by the device for adjusting vertical loads.
This unit has two power connections, one of which is the main (traction)
force in its force and connecting the drawbar of the trailer with the tractor
hydrocream, and the other one additional with the current effort and
connecting the lower rod linkage with front axle of trailer. The change in
forces acting in power relations is interrelated.

Fig. 1. Diagram of the forces acting on TTA when connecting a tractor with a trailer
on tractive and weight adding relations.

With regard to the present scheme forces the expression to determine
the vertical reactions of the road, respectively on the front and back wheels
of the tractor and trailer for the general case of motion of TTA are the
follows:

v - G, a,, —Pr-(sina-l _+cosa-h, )-P, -h £P, -h —M, (1)

1 L :
B Gmp -(me —amp) + P, -(sina-(me + Inp) +C0805-h,¢)+ P, -hkp inmm-hmp +M,,
K me '
(2)

v :an-anp—PT-(sina-an—costhp)+PKp-thJ_ernn-hnp—MW 3)
npn L :

v =an-anp—PT-cosa-th—PKp-hkpinnn-hnp+Mfm
nps L :

Yy, Y, Y. 1Y, -vertical reaction at the front and rear wheels of

the tractor and trailer: Gmﬁ, G

w - respectively, the weight of the tractor and
trailer; "mp, Lo respectively, the longitudinal base of a tractor and trailer;
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Bp My Dy hy respectively the longitudinal and vertical coordinates

of the center of gravity of the tractor and the trailer; Po, Pr respectively by

the force in tractive and power relations supplementing weight; ¢ - the

angle of dorogawa connection; * P, *Pirespectively the force of inertia

of the tractor and the trailer; h,, - the height of application of force in the
main power connection;M,,, =Y, -a,+Y -a, M, =Y, -a, +Y, . -a, -
respectively the total moment of rolling resistance of the tractor wheels
and the trailer.

Effort in additional power connection is decomposed into two
components. Vertical (#7sin@) is the part of weight that is transferred from
the trailer to the tractor and reduces the horizontal force in the main
(traction) power connection to the value #r cosa

Thus the level of loading (degree of correction) of the driving wheels
of the tractor can be adjusted either by changing the effort in weight adding
power connection or by changing the angle of its inclination.

The calculation results using expressions (1) to (4) with respect to the
wheeled tractor of traction class 1,4 with the trailer mounted load capacity
of 60 kN in conditions characterized by a rolling coefficient equal to 0,1, in
the case of steady motion of the TTA presented in Fig. 2.

Vertical reaction on the rear wheels of the tractor (Y, ) increases .The
wheels are as a rule, the main drive ones. Vertical reaction on the rear
wheels of the trailer (Y,,,) practically does not change. In addition, there is

an increase of total reaction on front wheels and rear wheels of the tractor (
Ywe), that is its operating weight increases. The greater the force and the
angle of inclination to the horizon more power, the higher is the weight
adding effect of the given device. Both of these parameters (P, ,a) are
adjustable.

fmm

Yn, Yx, Yopar, Yopa, Ympe, Prp, kH

5 4 | ; \w\l's Pr, K"H
-10
Fig. 2 shows that in increasing the efforts in additional connection vertical reaction of
road on the front wheels of the tractor (Y,, ) and trailer is reduced.
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The dependence of the vertical reactions of the road on the front and
rear wheels of the tractor and trailer are connected by two power relations,
from the change efforts in additional connection.

Fig. 2 also shows that the efforts of both the primary and secondary
of power relations are interrelated: by increasing efforts in extra power
connection there is a decrease in effort in the main power connection.
Limiting factors the increasing efforts in extra power relations are the
permissible load on the rear wheels of the tractor by capacity (Y, ,.,) and
permissible load on the front wheels by a criterion of preserving a
satisfactory controllability (Y, ,,, ). Fig. 2 shows that in this example none

of the limiting factors of the limited level is not achieved.

The Department of "Tractors and automobiles" of Voronezh State
Agrarian UNIVERSITY carried out the experimental study of TTA,
equipped with a device for adjusting vertical loads produced by the scheme
shown in Fig. 1. The object of the test was universal tractor of 1.4 drawbar
category in the unit of two-axle trailer with load capacity of 60 kKN. The
trailer to the tractor was connected by means of the experimental devices.
The tests were conducted on soil with low bearing capacity and roads with
dense dry soil. Experimental results are presented in fig. 3, 4 and 5.

In case of steady driving on roads with low bearing capacity the use
the device for vertical loads correcting significantly reduced the slipping of
the drive wheels of the tractor (Fig.3). The reduction of slipping was up to
40%. The effect when driving in good road conditions (dry soil road) is not
obtained primarily because of the small values of slipping.

3, %
35

O Bes xoppekTHp

30 ~

B 1/3 xoma mrroka

B2/3 xona mwroka

237 OKoppekTup. Make. | |

20 -

15 +

10 ~

N _ NS

1 2 3

Fig.3 .Change of slipping of the drive wheels of the tractor in varying degrees of
correcting vertical loads
1 —sand ; 2 — dirt road after rain; 3 —dry dirt road
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In turn, the reduction of slipping of the drive wheels of the tractor
has improved the speed and therefore the performance of TTA. In Fig. 4
shows changes in the productivity of TTA at different loading capacity of

the trailer and different degrees of correction.
W,

TKM/4

60 [

O be3 KOPpPEeKTHD

B1/3 xona mToKa

50 14

N
|

B2/3 xoxa mToKa Q

B KoppeKTHp. MaKCHM.
40 |
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20

10

%

. N %

1 2

Fig. 4. Change in TTA trailed performance at different loading capacity of the trailer
and varying degrees of vertical loads correcting.

5]

Fig. 4 shows that with increasing load of the trailer the performance
of TTA increases. Moreover, the increase in contributes to the coupling
weight of the tractor, which was made possible through the use of the
studies device for the adjustment of the vertical loads. Proved the increase
in the carrying capacity of the trailer increased productivity by 50%,
driving TTA regulation without coupling weight, by 41% (of 32.64 to of
46.08 tkm/h) and regulating coupling weight performance increased by
13% more (to 52,07 of 46.08 tkm/h).

It is established that at the increase of carrying capacity of the trailer
by 50% and movement without coupling weight regulation, specific fuel
consumption decreased from RUB 220.3 to 160,2 g/tkm, and the regulation
of the coupling weight has allowed further reduction of specific fuel
consumption with up to 133,4 160,2 g/tkm, which is 20%.
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Fig. 5 shows the variation of specific fuel consumption with different loading capacity
of the trailer and a different degree of regulation of the coupling weight.

The change in specific fuel consumption trailed TTA under different
loading capacity of the trailer and different degree of regulation of the
coupling weight

Thus, the results of the device research for correcting vertical loads,
which allows to adjust the traction characteristics of the tractor showed a
fairly high efficiency of its application in the movement of the tow TTA in
complicated by cross road and field conditions. This efficiency ultimately
Is expressed the increasing of tow TTA performance by 15% on average
and reducing of specific fuel consumption up to 20%.
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RESEARCH OF PROCESS OF A WIPE OF BEANS OF SEEDS
LUCERNES IN GRATING DEVICE

Annomayus. B 0annoti cmamve paccmampusaromcs meopemudeckue
ucce008anus npoyecca sblmupanusi 000606 cemsiH 1oyepHol, 8 YACMHOCIU
HeoOXo00uMoe KOIUYeCma8o BblMUPAHUS U CKOpocmu O08udiceHusi 6oba 8
mepouHoM annapame.

Kntouesvie cnosa. Ycmpoiicmeo, nenoosudicHwili, Ouu, Oapabdan,
uccie008anus, npoyecc, 8blmupanus, 6oowl, cemena, AOYepHa, cKOPOChv,
osudicenle, MepouHblll, annapam, ypasHenue, opmyad, aHaius.

It is known that completeness and quality of a wipe in many respects
depend on time of beans in the grating device because the more time they
are in the device, the more they are exposed to wipe process.

Duration of axial movement of beans on a working surface of the
grading device is defined by the formula [1]:

IK
tK Vai COs ﬂﬁ ,(1)

where |k - a way of passage of beans in the grading device, m;

V,i - average speed of movement of beans in grater the device, km/s;

6 - an angle of rotation of beans during movement, degree.

Thus the quantity of wipes of beans is defined by a motionless
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scourge and a rotating drum as:

t
N, =" +1,(2
e =7 1O

1
where 4,; - a time interval between wipes, with.
If to designate through V; speed of a drum, and distance between
motionless scourges through S, and the speed by V, beans during time 4,
take place a way:

Al, =V,; - At (3)
If to take into consideration that the grating device scourges are

motionless, and only the drum makes a rotary motion the drum surface for
the same period of time takes place a way equal A ,:

Al =S _+Al
or Al =V, -At,,(4)
From here we receive:
S, +Al, =V, -At,(5)
Having solved the equation (5) rather Ay, we receive following

expression:

SC
At, vV V. , (6)
Values ;. and 4,; in the formula (2) we take from expression (1) and
(6) and as considering S=L/Z, we will receive a following equation by
definition of quantity of a wipe:
N = ZIK(V6 _Vai)
° V,-Lcosg,
where Z is the number of scourges, pc;
L is the length of a circle of a drum, m.
Average value 5, it is found from the theorem of average values of
function:

Vai = IiJ:K \ (VH62 ’
k

where is jy2 ., the change in the speed of a bean in the
grading device: Ve Tk

+1,(7)

vue - INitial speed of the bean, km/s;

J - acceleration of the bean, m./s?

Having solved the equation (8), we receive the formula for definition
of the bean speed.
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Vai :ﬁ{\/(\/mz +2j||<)3 _VH63j|’(9)

Having substituted the received equation 9 in 7, we get:

o2
N, = ol 2 ~ 2 1100

C L{\/(\/Hg2 +2jl )3 -V ° }cosﬂ(g

The analysis of expression (10) shows that the major factors
influencing number of the wipes are a way passed bean in grater the device

and speed of rotation of the drum (fig. 1).
19

14

= —

T

/ ’L-//
—/—"‘-’-‘
4 —'—’_____’-"—
30 35 40 45 wm/c 50
Vs

Fig. 1. Number of wipes bean seeds of lucerne (N;) depending on speed of drum
(Ve)il-Z2=4,2-2=6;3-2=8

From drawing 1 it is visible that at diameter of a drum equal 0.35 m,
a way passed bean makes 1.1 m. Hence, for 5...6 multiple influences on
beans, speed of a drum with four blades should correspond not less than
35...45 km/s; with six blades - not less than 30...40 km/s, with Bocembio
blades - not less than 30 km/s.

Thus, considering that winged the fan, creating a stream of air for
BcaceiBanus a biomass and a drum-obegajka is located on one axis, it is
undesirable, that speed of a drum was less than 30 km/s, otherwise it will
be impossible to create the necessary stream of air in the pipe.

Cnucok nureparypsbl

1. 3enkoB. P.JI. Mexanuka HachIHBIX TPy30B. — M.
Mammnoctpoenue, 1964. — 252 c.
2. CropaBOYHMK TO DJIEMEHTApPHONW MaTeMaTHKe, MEXaHUKEe U

busuke. — M.: Akanuc, 1995. —-215 c.

119



VIIK 631.362.3

Lee A,
Sharipov Z.SH.

DETERMINATION OF PARAMETERS DISPENSER
SORTERS

Annomayus. B cmamve paccmampusaiomca  meopemuueckue
UCCe008aHUS OUDNIEKMPULECKOU YCIMAHOBKU OUUCIKU CEMSIH TI0YEPHDL.

Knrouesvle cnosa: uccnedosanus, gopmyna, ypasHeuus, OYHKep,
oapaban, mepmMuHamop, napamempul, 003amop, COPMUPOBUUK, CEMEHA.

At the outlet of the hopper installed limiter of a metal plate (segment
BK), which under the influence of periodic blows the dosing drum
performs oscillating movements between the dosing drum and the casing
(the bottom of the hopper) (Fig. 1).

Fig. 1. The definition of the parameters of the dispenser:
BK = I-length limiter; p-setting angle limiter; lo-length segment AK from the impact point A,
6;is the angle between the horizontal and stop in time t; EC-distance between the housing and
the stop; b-the distance between the dosing drum and the bottom of the hopper; ag-angle
between the lines OK and OM; p -angle AOM at time t
1-bin; 2-dispenser; 3-shroud.

Angle AOM (Bt) at time t 1s given by:
fr = ot @

And the angle a0 of the tangents of the formula:
a
A (2)
d )
A +b
where [ - angle AOM at time t, hail;
o - angular velocity of the dosing drum in m/s;
b - the distance between the dosing drum and the outlet of the

hopper.
Conversion of (2) leads to the following form:

9o, =
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a
a, = arCtg m ; (3)

Assuming that the differential equation of the vibrational motion
limiter is similar to the differential equation of a mathematical pendulum
can be written [1]:

6, =k, sin(6, - 6,), (4)

where k, - proportionality factor characterizing the elasticity of the
material stopper.

Since oscillation limiter can be regarded as very small, the angle
difference may be represented as, when the differential equation takes the
following form:

6,=k,(6,—6,),(5)
Solutions of differential equations (5) are the functions:
6, — 6, = Asin(kt+ ), (6)

6, = —Ak cos(kt + ), (7)

6, = —Ak?sin(kt+ @), (8)
Comparing the expression (5), (6) and (8) to determine the
relationship coefficient of proportionality:

k=k ,(9)
y
According to the law of sines to the triangle AOK in the moment of

impact t=t, we have [2].
AR R R P
sin(90° —6, —a,)  Sin(90° — B, +6,) '

After the conversion, the expression (10) takes the following form:
d (d+2bf+a’ a
cos(6, +a,)  cos(6,-p,)
Assuming that at the moment of impact, the angles are equal, i.e., the
expression (11) can be written as:
2 2
d  Jd+20f+a )

cos(d, +a,)  €oS(6, —at,)

Hence, from the expression (12) we find the time at the moment of
impact of the drum of the metering restrictor plates:
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2b)* +a’
L 6, arccos cos(d, +az)/(d +20) +a

Yoo d (13)

If t=t we haved, =6, the reforest:
6, -6, = A-sin(k , -t+a)=0,(14)
and the value of the initial phase is:
a= —ﬁy t,,(15)
We find the derivative of the expression (14) in time:
—6,sin(6, +a,) —(6,—w)sin(6, - )
d J(d+2b) +a?
From formula (14) we have t:
0, =-AJk,.@17)
Substituting (17) into (16) we get:
Ak, sin(@, +a,) (A, +o)sin(g, - at,)
d J(d+2b) +a?

The period of oscillation is determined by the well-known formula:

T=2% (19

JK
y
A minimum of function (16) reaches a steering angle of 90 degrees:

kt+a=(t—ty)\/E=§,(20)

The point in time during which the shot is determined from the
expression:

,(16)

,(18)

t=t +—o
y 2\/E
At this point in time. Therefore, the size of the gap between the
stopper and the casing would range:
asin(@,,,) <e<asin(4,),(22)
The installation angle limiter should be selected so that the following
inequality:
asin(@.,,) <2b_,(23)
2b,  <asin(4,),(24)
From the expression (24) we find the value of the angle limiter

,(21)
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setting:

) =

Substituting the known values of the parameters and in the formula
(25), by means of calculation to determine the angle setting stopper:
6, >18°13

Another blow of the metering drum delimiter happens after a time
equal to:

L 277 (26)
«q

where q - the number of grooves in the metering drum;
z - the number of grooves of the metering drum is passed
between attacks on restrictive plate.

The time t, and t,+z the angle should 6; be the same to within z.
Therefore:

0y =0, + Asin( K, (t, +7-t,)) =6, +Asin(z.k  ),(27)

Hence:
T\/kT = ,(28)

Substituting the value of t from expression (26) into (28) we get:
K 27 _ 7.(29)
aq

y

We find a positive value z that satisfies the equation (29):

30
=5 \/» ,(30)
It should be noted that this equality of value accounts for
approximately. In turn, the number of grooves in the metering drum is:

q= 27zi _ T (31)

2arcsin ? arcsin a
45
According to the law of sinus to the triangle AOK in the moment of
impact t=t, the expression of the angle of rotation will be:

sin(90° - 6, — ;)  sin(B, + a,)
= , (32)
g2 b

or
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sin(90° — 6, —a,)  sin(at, + )

% .
After the conversion, the expression (33) takes the following form:
dsin(at, + «
_ dsin(at, +a) ,(34)
2co0s(6, + )
The length of the stop | must be greater than the length of the
segment AK in the point of impact A:

dsin(at, +a,)
2cos(6, + ;)
Substituting the values of the parameters:
d =120 mm, @ = 5,236 paolc, t, = 0,0073¢,a, = 2° 9, =19° in the
formula (35), we find the length of the stop: | > 4,74 vm.

,(33)

0

,(35)
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APPLICATION OF COMPOSITE MATERIALS IN THE
AUTOMOTIVE INDUSTRY

AHHOWlClZ/ﬂ/lﬂ. B cmambse pacemampueaemcs npumeHernue
KOMNO3UYUOHHBIX  Mamepuailos 6 616‘m0M06MJZ€CI’I’lp0€HZ/l1/l, ocoboe
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KOMRO3UYUOHHbIE Mamepudailol, a6m0M06quecmpoeHue, bazanbmosvie
60JI0KHA.

Technological progress creates the need for new construction
materials, and to a great extent develops, due to the results of these
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improvements. New materials, appearing as a result of the desire to
Improve the existing structures, offer great opportunities for new design
solutions in technological processes. At present, the prospects for the
progress in the automotive industry are associated with the development
and application of composite materials.

Composites are metallic and nonmetallic bases with a certain
distribution of hardened materials in chemistry according to the mature of
the structure composite materials are divided into fibrous, hardened
continuous fibers and filamentary crystals, dispersion hardened composite
materials obtained by introduction of metal matrix dispersed particles of
strengtheners, layered composite materials created by pressing or rolling of
dissimilar materials.

The main advantages of the composites are high specific strength,
high rigidity, high wear resistance, high fatigue strength.

The most frequent disadvantages of the composites are high research
intensity and the high cost of production, the need for special expensive
equipment and raw materials [1].

Initially, composite materials were developed for military and
strategic purposes, but for a relatively short period of time, they have been
used in shipbuilding, automotive industry, chemical industry, wind energy,
aerospace industry and other fields.

Automotive industry is steadily developing despite the crisis. This is
one of the basic sectors which play a crucial and formative role of modern
civilization. The automotive industry is constantly improving the
requirements for functionality, quality and safety of basic materials, and
requires the creation of new composites [4].

In modern automotive industry composites are used in the creation of
any vehicle device. There are concept cars, which body is entirely
composed of composites.

Composite materials and products on the basis of continuous fibers
and reinforcing fabrics are widely used for the production of external and
internal parts of cars. The most common of them are bumpers, spoilers,
deflectors; elements of vehicle interior: interior decorative panels;
underbody protection and elements of the car body [2].

Modern composite materials from basalt fiber and carbon fiber fully
meet the requirements of the automotive industry. Currently, the
production of any part of the modern car cannot do without the use of
composites. Almost every car manufacturer produces "concept cars",
which body and units are almost entirely made of composites.

Composite materials used in the automotive industry are the
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following:

- reinforcing fabric and products made of continuous fibers: spoilers,
deflectors, bumpers, decorative panels, bottom, elements of the underbody
protection

- composites for disc clutch (friction) and brake pads, as well as
various engine seals

- reinforcing composite for tires - basalt fiber has the highest strength
for "rupture".

- composite ply tires are cheaper, and in the process of recycling they
produce less harmful emissions.

- polymer carbo fibers, as the cost of production decreases, are most
often used in the production of chassis and the body. Carbo fibers are also
suitable for the manufacture of ultra-reliable brake discs.

- composite materials are used for thermal insulation and sound
insulation of the passenger compartment and engine. In recent years, sound
insulation of muffler by means of needle-punched canvases of basalt fibers
Is produced.

Composite materials are materials of the future. When modern
physics of metals explained the reasons for their plasticity, strength and its
increase, systematic, intensive development of new materials began. This
should lead, in the nearest future, to the creation of materials several times
stronger than that of modern conventional alloys.

Examples of composites are aluminum reinforced with steel and
beryllium filaments; reinforced born plastic, glass and carbon fibers,
fabrics or bundles on their basis. Combining the volume content the
components composites with the required parameters of strength, heat
resistance abrasion resistance elasticity can be produced. It will be possible
to create compositions with the required dielectric, magnetic, radio
absorbing and other special properties [5].

Consider the composites and products on the basis of reinforcing
fabrics and continuous basalt fibers. Compared to glass basalt fibers have
higher rates of specific strength, which allows to produce the external car
parts (spoilers, bumpers, fairings) being lighter and more durable.

Materials from basalt fibers have higher toughness and strength,
damping capabilities. The specifications of the materials from basalt fibers
are so high that they are made of bullet-proof vests. The above listed
parameters are very important in the manufacture of automotive parts,
providing their safety in collisions.

In addition, more external parts of cars from basalt fibers can
withstand quite long-term operation under the influence of natural factors:
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moisture, alkalis and acids, salt solutions.

Basalt fiber is chemically resistant; it allows manufacturing the
composites based on inorganic binders having mainly alkaline reaction.
The use of inorganic binders allows producing non-combustible
composites based on basalt fiber. Relevance for application of materials
from basalt fibers is of great importance due to the introduction of new US
standards for use of non-flammable and non-toxic materials in the
automotive industry. Similar standards are soon to be accepted also in
Europe, and later in Russia.

The combination of properties and characteristics of basalt fibers
hold the promise of creating new materials for the automotive industry, i.e.
cell and bulk plastic constructions. These particularly durable materials
with a minimum weight provide high structural strength and have
additional heat and sound insulation characteristics. Constructions made
from cell and bulk composite materials have high specific strength
characteristics and are widely used in aviation. Even ordinary materials
from plastic reinforced with 1.5 - 2% chopped basalt fiber increase their
fracture and tensile strength by 17 - 30%.

The use of basalt fibers for the manufacture of structural composites
in the automotive industry has great prospects:

1. Composites made of basalt fiber for thermal and sound insulation
of the engine combine good thermal and acoustic performance, namely,
low hygroscopicity, high vibration resistance, non-flammability and
longevity. Meanwhile, the structures (parts) made from these materials also
comply with the new US standards on use non-combustible materials in the
automotive industry.

2. Needle-punched canvases of continuous basalt fibers are currently
used for thermal and sound insulation of mufflers in modern models of
"Toyota" company. The need for the use of basalt fibers in particular in the
manufacture of mufflers associated with the application on new models of
"Toyota" cars is closely connected with new modifications of engines with
afterburning of exhaust gases. The temperature of the exhaust gases in the
muffler increases. Glass fibers used earlier in the muffler cannot withstand
high temperatures and are destroyed. Other positive properties of basalt
fibers: vibration resistances, heat resistance with frequent changes of
temperature appear which allows producing durable high-quality products.

3. Reinforcing materials are used for the manufacture of clutch discs
(friction discs) and brake pads. Chopped basalt fibers are the most suitable
material for reinforcement of friction and brake linings. The consequence
Is that withstands high temperatures without changing their physical
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characteristics, obtain good frictional contact with metal and do not destroy
it.

In the manufacture of heat-resistant sealing gaskets of muffler and
engine basalt fibers are currently used they replace carcinogenic material
from asbestos fibers.

4. Continuous basalt fiber is an indispensable material for the cord
tires because it has a high tensile strength does not stretch under load, can
withstand long-term alternating loads. Moreover tires with basalt cord are
easier to recycle, i.e. grinding and re-use of rubber [3].

Further development of the automotive industry, increasing demands
for quality and safety of the materials used requires the creation and
application of new composite materials combining a number of positive
characteristics. Composites based on basalt fiber quite completed
correspond to these requirements because they have a number of unique
characteristics and features, and also obtain the most optimal ratio "price
and quality".

The application of composite materials in the automotive industry
prove the application of composite materials to be a new qualitative leap in
increasing the engine power, energy and transport systems, reducing the
weight of machinery and instruments.
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THE REDUCTION OF SUNFLOWER SEEDS INJURY IN A
BUCKET ELEVATOR.

Annomayua: B cmamwe  npedcmaeénena  paboma  no
VCOBEPUIEHCMBOBAHUIO KOHCMPYKYUU GEPXHel 20J08KU HOPUU C Yeabio
CHUMCeHUs oopamuou cvinu. Ha smy xoncmpykyuro nonyuyen namenm Ha
nonesnyto moodenv 3a Ne 140052. Ha ocunosanuu OamHo20 nameHma
nepeobopyooeana HOpus, 8 20]08Ke KOMOpOoU Obll YCMAHOBIEH
O0ONONHUMENbHBIU 20PU3OHMATbHBIU IeHMOYHbIU MPAHCNOPMED.

IIposeden ananuz cmamucmuueckux OAHHLIX NOCEBHLIX NIOWAOel
NOOCONHEYHUKA YEeHMpaibHo2o ¢hedepanvrozo okpyea 3a 2009, 2010 u
2011 2. Ycmanosneno, umo 8 Boponesicckoti obiacmu nocesuvie niowaou
umerom nocmosinHvlll pocm. Taxoce ycmano8nieno, 4mo HNOOCOIHEeUHUK
ABNAEMCSL CAMOU PEeHMAOENIbHOU CelbCKOXO3AUCMBEHHOU K)IbMYpPOoll 8
Boponeoccroui oonacmu.

Hamu 6vinu npoeedenvt 3KCnepuUMeHmMAanbHble UCCIEe008AHUA NO
8bIAGNICHUIO BEIUYUHBL OOPAMHOU CbINU 6 KOBUIOBOM Jilegamope, y
KOMOPO20 8 201106Ke PACHOIONCEH IEHMOYHbIU MPAHCnopmep.

Yemanoeneno, umo nenmounsviu mpancnopmep, YCMAaHOGNEHHbIU
207106Ke KOBULOB020 J]1e8amopd, CnocoOCmeyem CHUNCEHUIO 00pamHou
CblnU CeMAH NOOCONIHEYHUKA NpU CKOPpOCMU e20 O08udceHus 0Oonee
CKOpOCMU JIeHMbl C KOGULAMU.

Kntouesvie cnosa: kosewiogviti  571e6amop,  8epXHAs  20706Kd,
noepexcoenue cemsit, 00ONOIHUMENbHYLU JIeHMOYHbIL MPAHCHOpmep.

The object of the research was the process of unloading of sunflower
seeds to the bucket elevators.

The research objective is the reduction of injury sunflower seeds in
the bucket elevator by improving the design of the upper head.

Analyzing statistical data of the acreage of sunflowers CFD for 2011,
2012 and 2013, we have established that in the VVoronezh region there has
been a growth of the acreage of sunflowers during this period by 22.4 %.

We also found that on average the sunflowers are the most profitable
crop in the Voronezh region (see tab.l). From 2011 to 2013, the
profitability of sunflower seed production was on average 70.5 per cent.
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While the grain crops only averaged -0.49 %.

Making conclusions we can say that today the sunflowers is the most
priority crop in the VVoronezh region.

vears Including
Cereals | Sunflowers | Sugar beet | Potatoes | Vegetables
Profitability level, %
2011 -0.7 65.6 31.4 24.9 17.6
2012 -6.9 80.8 4.5 12.6 15.2
2013 6.2 65.2 3.5 18.2 10.7
The average | -0.49 70.5 13.3 18.6 14.5

Table 1. Data on crop production in the Voronezh region.

One of the factors ensuring a sufficient number of seeds for
consumption and for reproduction is the use for planting high-quality
seeds. In this case, considerable importance is such an indicator of grain
quality, as its damage.

Studying the literature, it was found that the share of the transporting
devices accounted to 80.5 % of all damage by the line. And about 50% of
the total injury to the grain flow line falls on the transporting machine
(noria) [2]. I. A. Chudina [1, 2] found that in the elevator the grain is
injured mainly due to the shock loads. No shock loads on the grain
determines the correspondingly low degree of damage.

We have also established that the main reasons for the traumatizing
of the seeds in the noria are:

1) Injury when loaded by impact with the buckets;

2) Injury during unloading due to the “reverse rash".

The analysis of the literature showed that when used for planting
mechanically damaged seeds it decreases sharply the yield of grain and oil
bearing seeds.

The generalization of the research results of many authors [3, 4, 5, 6]
have shown that the seeds damage by the transporting elements of process
lines for post-harvest processing can achieve the following values: norias —
4.0 to 12.0%; screw conveyors from 2.6 to 4.2%; scraper chain conveyors
— from 2.88% to 10.5%; in pneumo transport — 17% and more.

Thus it follows that the reduction of seeds is a major issue, the need
which caused large yield losses, the deterioration of the resistance of seeds
to storage and reduction in quality of seed, and it is therefore necessary to
explore the possibility of improving the quality of work primarily
transporting cars and, in particular, norias [7].

Considering the fact that grain-cleaning lines usually present a larger
number of elevators, the reduction of damage to the seed will contribute to
a significant improvement in the quality of the processed material. For this
purpose it is necessary to use them instead of the other conveying device
or to improve the Elevator, providing a softer operating mode.
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We have proposed the improvement of the design of the top head of
the drum to reduce back rash and therefore, of injury to the grain. On this
design we obtained the patent for useful model No. 140052 [8]. Scheme of
an improved bucket Elevator presented in Fig. 1.

Bucket elevator includes upper 1and lower 2 drums, tape 3, buckets
4 located in the casing consisting of a shoe with a socket 5 for download 6,
the middle sections 7 and head 8 to the nozzle to load 9, which has an
inclined belt conveyor 10 with the actuator. In the head 8 over the upper
drive drum 1 has an additional horizontal belt conveyor 11.

n p)

Bucket elevator operates as follows. Grain from hopper 6 is supplied
to the shoe bucket elevator 5. During rotation of the drive drum 1 is driven
by a traction tape 3 with buckets 4. Filled grain bucket 4 move the tape 3 to
the top of the driving drum 1. At the time of crowding of the bucket 4 on
the top drive pulley 1 due to the occurrence of centrifugal forces begins the
process of unloading of the bucket 4, the intensity of which increases with
the diffraction bucket 4 upper drive drum 1.

Since the finding of the bucket 4 at the top of the drive drum 1 and of
completion of unloading, the grain is fed to an additional horizontal belt
conveyor 11, which excludes the possibility of its collision with the top of
the head 8 and moves this grain to the elastic belt of the conveyor 10,
which is located before nozzle 9 for discharging.

The exclusion of the reverse flow of grain and the possibility of
collision of the grain with the top of the head of the elevator provides the
reduction of injury.
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AUTOMATED SYSTEMS OF CONTROL AND

MANAGEMENT OF ELECTRICAL EQUIPMENT AT AGRO-
INDUSTRIAL COMPLEX ENTERPRISES

Annomayusi: B OanHOU cmambe npusedeHvl NpUHYunvl padoomvl

A8MOMAMU3UPOBAHHBIX cucmem KOHMPOJIS u VIPABIeHUs]
anexkmpoobopyoosanus Ha npeonpuamusix AIIK.
Knouesvie Cno8a: cucmembl, asmomamuzayus,

971eKMmpoobopyodosanue, KOHMpPOJib.

Nowadays it is impossible to find any field of activity which is not
automated or used without electrical and gaging equipment. It also
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corresponds to modern automated systems of control and management of
electrical equipment at agro-industrial complex enterprises. Almost all
automated systems of control and management use universal
micropocessor-based controllers, computers and other equipment.
Meanwhile, implementation and use of this equipment and automation
facilities requires organization of rational structure of technical processes
production operational automatic management at the precise object and
interaction coordination of separate sectors and enterprises in general.
Automated system of control is developed to control the process. This
system includes gage, booster, receiving signal from the gage and passing
it after boosting to the special element, which realizes final operation of
automated control - presentation of controlling value in form which is
convenient for observation and registration of process data. Automated
management system is used for partial or total control of the object or
technological process. Such systems are widely used for automation, for
Instance, activation processes, adjustment of the rotation frequency and etc.
Automated system of control and management is the usage of automated
equipment and systems of control and management for partial or total
person elimination and the rise of production and work quality.

Automation may have many levels of difficulty: from the ordinary
equipment to multilevel automated systems.

the functions of the system of control and management are the
following:

automated management systems (operator performs control function
of good condition of the system);

decentralized (local) management systems (all functions of control
and management is done by the operator);

centralized management and control systems (control and
management functions are performed by the operator and also means of
centralized information gathering and partial processing are used);

automation of management and control system is divided into one
level and multi level systems.

on the lowest level of automation of management separate equipment
and facilities management is provided by means of local systems of control
and management.

on the top level of automated system of control and management of
the major industrial complex we can see very difficult tasks to coordinate
all the works of production and subsidiary units, distribution of loads and
ensuring optimal indicators of enterprise work. That’s why the
development of structure and choice of technical facilities of atomization
for the top step management should be performed subject to close
correspondence between systems of management of technological
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processes and production management. The solution of these tasks may
appear in case of implementation of automated management systems, using
modern computers.

As an example we can see that agro-industrial complex enterprises
use additional lighting switched on in autumn and winter before sunrise, in
a day time if it’s dull, when natural lighting is not enough. Automated
feeding systems are used in poultry farming. There are poultry factories
with all automated process. We can see complex automation of
management and control over machines and equipment with the help of
software facilities. There is an automated microclimate supply at stock-
raising farms. There are automated production lines of cow milking and
initial processing; preparation and distribution of forage at livestock farms.
Many farms have fully automated systems of water, air and heat supply.

Automated ventilation system in vegetable store allows to decrease
agricultural production loss while storage. Complex automated units,
electrical equipment and lines, which are used at initial processing of
perishable agricultural goods enterprises considerably reduce loss, allow
keeping quality and utility of manufacturing goods. Climate control
systems used during cultivation provide plants optimum light conditions
and air freshness. Most of the hothouses are equipped with the automatic
water sprinkler. Hothouses with the artificial climate situated in the
northern parts are used to grow vegetables, flowers and even fruit all the
year round. Meanwhile, air and ground temperature, pressure and humidity
are kept permanently with the help of automatic equipment of artificial
climate and automated systems.

Constant electrical and water supply has a great importance for all
agro-industrial complex enterprises as for any other sector. At the places
which are far from the electrical supply, electric power is produced by
local hydro electrical or diesel electrical stations or any other types of
sources. Such electrical stations, as a rule, are absolutely automatic. So,
start up and stop of primary engines, adjustment of power in the line, fuel
supply, and short cut protection are carried out automatically by the
program itself or by remote control signals. Water supply at the remote or
mountainous pastures and agricultural complexes, where deep water is
taken out to the ground surface area, it is done with the help of special
pumps or any other equipment, acting by wind turbines, which are also
automated.

Teleautomatics is widely used in the operation of electrical and water
supply. Thought the instrumentality of teleautomatics it is possible to
control equipment distantly: switch on and off all water sprinklers on the
fields simultaneously, control water supply to irrigation canals, regulate
operating conditions of artificial climate in hothouses and farms, turn on
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and off separate electrical lines, change ventilation and thermal mode in
vegetable store and other places.

Agro industrial complex enterprises widely use automated systems of
control and management of separate technological processes as well as
complex automation of the electrical equipment and facilities, and also
production automated management systems.
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Observations of operational reliability of KAMAZ-43118 and
KAMAZ-65225 trucks revealed aggregates and systems that limit their
reliability. Tables 1.1 and 1.2 present a list of units, assemblies and
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systems which during the observation demonstrated the largest number of
failures. The data in Table 1.1 prove that 96.2% of the failures throughout
KAMAZ-43118 were mentioned in 7 of the listed units and systems. In
KAMAZ-65225 - 75.8% of failures occurred in the units and systems
listed in Table 1.2. Therefore it is advisable to clarify the modes primarily
for these components and systems. The main causes of the engines failure
of KAMAZ-43118 is a deterioration of the crank mechanism, damage of
the cylinder head gaskets, ventilator belt break, spray nozzles wear,
malfunction of the fuel pump and high-pressure water pump.

Name of units and | Fixed number of . o
Number systems failures Number in% of total
1 2 3 4
Engine with the
1 clutch 72 46.5
2 Brake System 27 17.4
3 Middle axle 15 9.7
4 Cabin 12 7.7
5 Electrical system 10 6.5
6 Rear axle 7 4.5
Name of units and | Fixed number of -
Number systems failures Number in% of total
Gearbox with
/ motor 6 3.9
Total 149 96.2

Table 1.1 - Characteristics of the units and systems failures limiting the reliability of
KAMAZ-43118

Number SNyaSrtg?n:f units and :‘:a:i)ﬁ?es number - of Number in% of total
Engine with the
1 clutch 31 25.8
2 Rear Axle 20 16.7
3 Middle Axle 16 13.3
4 Brakes 16 13.3
5 Rear suspension 8 6.7
Total 91 75.8

Table 1.2 - Characteristics of the units and systems failures limiting the reliability of
KAMAZ-65225

Failure of the braking system is mainly caused by the malfunction of
the control valves, brake trailers, cranes and two-piece brake pad wear.
Most failures of middle and rear axle are due to the leak of oil from
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the gearbox. Gearbox failures are due to the defects in the valve switching
divider.

The largest number of failures is caused by the cockpit glass cleaner.
The multifunction probability of other ones is insignificant.

The main causes of KAMAZ-65225 failure is the crank mechanism
wearing, damage of the cylinder head gaskets, damage of the oil and water
pumps in the engine, support platform wear, cracks in the hubs, oil leak in
the rear and middle axles; brake linings wear, brake cameras energy
batteries and control valves in the brake system malfunctions; springs
wear, destruction of shoe rockers and linkage in the rear suspension.

In addition to the failure of units and systems limiting the reliability
there were recorded failures in elements ensuring safety. Therefore to
increase the trucks production reliably it is useful to provide preventive
operations while conducting the trucks maintenance aimed at eliminating
the failures during vehicles work on the line.

To justify such a list of operations the analysis of the causes of
failures recorded at the assemblies and systems limiting the reliability of
the vehicles, as well as failures at the elements affecting the safety of the
motion were carried out.

As a result of the analysis the following operations are
recommended to check:

- tightness of the trailer control valve, two section valve
accumulator;

- state of the supporting platforms of the hubs, to tighten the wheel
nuts;

- quality of spray nozzles;

- condition and tension of the fan belt;

- tightness of the pressure reducing valve by the control splitter
gearbox;

- state of reactive the linkage;

- tightness of gears and hubs gland seals;

- pressure generated by high pressure fuel pump;

It is necessary to eliminate the faults.

The frequency of operations and the given list of terms are
determined according to the conditions minimizing the cost of
maintenance and the vehicle repair.

For the mechanisms affecting the traffic safety it is advisable to
determine the frequency of maintenance due to the following formula:

After determining the frequency of operations aimed at the
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reliability and safety increase these operations were included to the service
type the frequency of which corresponds to the calculated values.

The maintenance service-1 included the following operations:

to check:

- tightness of the trailer control valve, two section valve
accumulator;

- tstate of the supporting platforms of the hubs, to tighten the wheel
nuts;

- condition and tension of the fan belt;

- tightness of gears and hubs gland seals;

It is also necessary to troubleshoot.

Maintenance service -2 operations included the following:

to check:

- tightness of the pressure reducing valve control splitter gearbox
transmission;

- quality of spray nozzles;

It is also necessary to troubleshoot.

The operations carried out by the maintenance service -2 included
the following operations:

to check:

- pressure generated by high pressure fuel pump;

- state of linkage reactive;

It is also necessary to troubleshoot.

Cnucok JIuTepatypsl:

1. CoBepllleHCTBOBAaHWE TEXHUYECKOrO0 OOCIYKMBAHUS U PEMOHTA
aBromooOmieit [Dnektponnsii pecypc] / B.I'. KoszmoB [u ap.] //
MononexHbli BEKTOP pa3BUTHS arpapHoOd HayKH: MaTepuasibl 66-i
CTyJIeHUYeCKON Hay4dHou KoHpepeHmuu. - Bopomex: ®I'BOY BIIO
Boponexckuit I'AY, ampems, 2015. — Y.1. — C. 204-212. URL:
www.nauka.vsau.ru/2015/06/03.

2 Bompochl 3KkcruTyaTalimOHHOW HaAeKHOCTU aBTomoOmiei / B.T.
KoznoB [u np.] // «MexayHapodHbIi >KypHall SKCIIEPUMEHTAIBHOTO
oOpa3zoBaHUs»: MaTepHadbl MEXIYHAPOAHOW HAyYHOU KOH(MEpPEHIINH
«IIpobsiemMbl arponpoMBIIIIEHHOTO KoMmIUiekcay, Tannann (I1arraits), 19-
27 despans 2015 r. - Ne2 (gacts 3). — C. 409-410.

138



YVIK 631.632.3:633.1

Haritonov M.K.,
Chernyshov A.V.,
Gievsky A.M.,
Baskakov |.W.

Agraruniversitit Woronesh namens Peter des Grof3en,
Woronesh, Russland

ANORDNUNG UND BAUPLAN VON AHRENSIEBEN IN
SIEBGERATEN VON MAHDRESCHERN

Annomayusa. B cmamwve npedcmasnenvl cxemvl pasmeujeHus
KOJIOCOBLIX peutem 8 PeulemHblX CIMAaHAx U YCA08UsL UX NPUMEHEHUs 8
3EePHOOUUCUMENbHBIX  MAWUHAX — PA3IUYHBIX — OMEUeCMBEHHbIX U
3apybedicHbIX nPouU3soouUmelell.

Knrouesvie cnosa: 3epHno, 3eproouucmumenvhbvle MAUUHDBL
3ePHOBOLL BOPOX, KOJIOCOBbIe peulema, peulemuslil CIaH.

Eine gesicherte Versorgung von Nahrungsmitteln wird in
Russland zurzeit vor allem durch eine stabile Entwicklung und
Funktionieren des Agrarsektors gekennzeichnet. Die
Getreideproduktion in unserem Land entwickelt sich  besonders
erfolgreich. Das Defizit an neuer Technik im Agrarsektor iibt einen
negativen Einfluss signifikant auf die Qualitdt des Getreides bei seiner
Herstellung und Lagerung [2, 4]

Eine wichtige Etappe bei der Herstellung des Getreides ist dabei
seine Bearbeitung nach der Ernte. Die eingebrachte Ernte bietet dabei
ein Haufen, in dem die unbeschiadigten Korner, schméchtige Korner
als auch Unkraut, Pflanzenreste und Beimischungen liberwiegen [6].
Sogar das Getreide von guter Qualitdt kann wegen einer erhohten
Feuchtigkeit und Selbsterwdarmung seine Saat-und
Lebensmitteleigenschaften verlieren [5].

Das Hauptziel der Bearbeitung des Getreides nach der Ernte
liegt in der Herstellung solches Getreides, welches zum Verkauf, als
Saatgut und als Futtermittel bestimmt ist. Es muss dabei den
Regelungen und Anforderungen von Saatgut und zum Verkauf
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erfiillen [2].

Die Getreidereinigungsmaschinen wenden unterschiedliche
Trennungsmethoden des Getreidehaufens an. Eine weit verbreitete
Methode der Trennung ist die Aufteilung nach der geometrischen
Form. Die Siebe haben dabei unterschiedliche Form der Locher. Die
GroBe dieser Offnungen hingt dabei von der zu verarbeitenden Kultur
ab. Bei der Verwendung von runden Sieboffnungen findet die
Trennung nach der Breite des Kornes, bei den lingeren Kdérnern -
nach Dicke [1].

Das zweite Verfahren der Reinigung des Getreidehaufens ist die
Aufteilung des Gemisches anhand des Luftstromes. Dabei setzt man
den Luftdruckkanal ein, der fiir die Separation der Ileichten
Beimischungen (die Samen der Wiederkrduter, gebrechliche Korner,
mineralisches und organisches Staub) aus dem Getreidehaufen
bestimmt ist.

Es existieren verschiedene Typen von Sieben, welche man in
einen Siebrahmen der Getreidereinigungsmaschinen einsetzt. Das
Verteilungssieb Bl teilt das Gemisch in zwei gleiche Fraktionen. Der
Durchmesser der Offnungen entspricht hier der durchschnittlichen
Grofle des Korns im Haufen. Die Siebe W trennen das Getreide von
den kleinen Zusitzen. Der Durchmesser der Offnung entspricht hier
dem kleinsten Korn.

Das Sortiersieb G trennt endgiiltig die Verunreinigungen vom
Korn. Der Durchmesser seiner Offnung ist kleiner als die
durchschnittliche Gro3e des Korns.

B2 trennt das Korn von den groBleren Verunreinigungen. Nach
dem Durchlaufen von B2 geht man davon aus, dass das Korn
weiterbefordert ~ wird, @ wihrend  groflere = Verunreinigungen
durchgesiebt worden sind.

Nach dem agrartechnischen Standard darf der Hub des
Getreidesiebes von liber 0,5% des Kornes nicht zulassen.

Eine relativ einfache und effektive Methode der Erhohung der
Produktivitdt und der Qualitdt der Reinigung des Getreides ist die
Verbesserung in der Konstruktion von Sieben. Die Lage der einzelnen
Siebe zueinander ist auch wichtig [3, 5].

Betrachten wir die Lagepline der Siebe, wie wir sie in
unterschiedlicher Ausfiihrung in den modernen
Getreidereinigungsmaschinen finden.
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In einem Aufbau mit vier Sieben und zwei Ebenen werden in der
Regel die Siebe B2 in der oberen Ebene (aufeinanderfolgend)
aufgebaut. Ein solcher Aufbau wird bei den folgenden
Getreidereinigungsmaschinen verwendet (ZWS-20A, MS-4.5, MWO-
20D, MWO-10) [1, 2, 5]

—_— E ZCB 1) —EoA — ]32
_____ ————— e —  Huaufen
[_ R K — —e—  [leine Beimischungen
W —&—  futterfraktion
________ A G —&——  reiniges getreide

elabey —?TK“_L:__‘:;EI* —e——  grofie Beimischungen

Abbildung 1 — Technologisches Schema der function des Siebrahmens der getreide
reinigungsmaschine (ZWS-20A, MS-4.5, MWO-20D, MWO-10)

Diese Art der Authidngung von B2 erlaubt eine gleichméBige
Weiterverteilung auf das Sieb W und das Sortiersieb G. Dies lasst in
erster Linie die Erhohung der Arbeitsproduktivitét.

Die Aufgezdhlten Maschinen stellen eine Reinheit des Korns
sicher, welche der 2Klasse von Saatgut entspricht und verbrauchen
eine minimale Menge an Energie.
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Abstract: The concept "artificial energy system" is used in this article.
With this end in view, it considers an power line consisting of a variety of
energy converters and ending with energotechnological process. Energy
characteristic expresses the dependence of the total amount of energy
(power) consumed upon the output quantity. The article presents the
empirical dependence of power consumption on the obtained result.
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One of the basic methods of the assessment, analysis and control of
power consumption modes as well as of the electrical power consumption
rate setting in the agricultural and water resources sectors is plotting of
energy characteristics.

These characteristics can show the dependence of power
consumption, absolute or specific power consumption on a number of
factors, in particular on the quantity of output (productivity), rate, pressure,
and degree of grinding, qualitative measures of process raw materials etc.
They can be expressed analytically or graphically and determined
experimentally or by calculation.

Taking into account that the key production indicators based on
which planning, accounting and control are carried out is the quantity of
production according to which power requirement is to be determined,
plotting of the energy characteristics showing the dependence of energy
intensity on the production during a certain calendar period of time seems
to make the most sense.

In general, energy characteristic is represented as follows:

ZW =, A+ @, A+W,, (1)
where
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> W is the total amount of electric power consumed, kWeh;
o, 1s useful specific energy intensity, kWeh/unit;

o,, 18 variable specific power consumption, kWeh/unit;

W, IS no-load losses, kW<h.

Energy saving implies improving the efficiency of energy use by the
consumer.

To develop energy saving methods, it is necessary to describe the
energetic processes and conditions for their implementation. An artificial
energy system (AES) of the consumer serves as the technical basis for the
control of energy flow and various processes. The feature of the system is
the presence of power lines through which energy flows to the point where
it is used. The power lines end with energy technological process (ETP).

In addition to energy, technological environment is actively involved
in the energy technological process. The energy impact on the
technological environment creates the result for which energy is
consumed. A line or area is formed in AES by a series connection of
separate technical units (elements). For example, energy transfers,
transformation, conversion into another form of energy. We assume that as
it pertains artificial elements there is a certain relationship between P and
Pin (the final and initial powers, respectively), the value of which will
allow, under certain conditions, not measuring but predicting the value of
one if you know the value of the other. Such a relationship can be
established by carrying out special measurements on the element.

Stability of these dependencies (characteristics) testifies that the
element has certain sustained ability of self-organizing during energy
transfer. The extent of this ability is characterized by relative energy
intensity.

In view of great importance of the Q, =f(Q, ) characteristics for
controlling and management of energy efficiency, it is appropriate to name
it energy characteristics.

Since the energy characteristics of various elements may
substantially differ from each other, it is impossible to plot similar
characteristics made based on their lines. However, it is obvious that such
characteristics exist, because it has been demonstrated that the current
energy intensity values of the lines can be obtained through the current
energy intensity values of the elements, and therefore its energy
characteristics can be determined as well.

Approximation of all the characteristics through mathematical
expressions will probably not make it easy to deal with them, as there is no
regularity of the disturbance parameters, and a change in the function over
time will make the summarized characteristics very complex. In these
circumstances, the measurement-based method seems to be the most
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preferred. We have considered the case of identification of the energy
characteristics of a power line consisting of three elements. It is assumed
that all the three elements have the same linear energy characteristics.
Calculation of the energy intensity of the elements has given the following
results: Qe; = 1.31; Qe = 1.32; Qg3 = 1.31. In this case, the energy intensity
of the whole line is Q. = 2.17 (the results are given in relative units).

Conducted studies have shown that the energy intensity of the
elements is variable, but the energy intensity of the entire line remains the
same. This suggests that in order to stabilize the energy intensity of power
lines over a wide range of power variation, linear energy characteristics of
the elements are required; and to reduce the overall energy intensity, these
characteristics must approximate to the one that produces the lowest
energy intensity.

Given energy characteristics, one can assess energy technological
processes. The main feature of ETP consists in the availability of a
constant value of absolute energy intensity of the result Q. Let us set the
result intensity r=dt/dt, then the theoretical specific energy intensity per
unit of the intensity of the obtained results can be described as Q.

It is also known that there is no result of ETP at P, <QP. If nr results

are obtained in ETP in unit of time, and this requires a power equal to
P, >QP, the energy balance expression can be written as follows:

Pf = iprnQe (2)
where Q. is the energy intensity of the result n > 1.
The energy characteristics of the elements P, = f(P,) can be specified

in the course of continuous or discontinuous (discrete) measurements of
energy. These characteristics can allow controlling energy intensity,
identifying measures for its reduction, and verifying the effectiveness of
these measures. A very important benefit of the energy characteristics of
the elements is that they can be plotted up to their connection to the line
(energy diagnosis of the elements). This will allow predicting the
processes running in the energy consuming systems and concretely
defining an energy-saving tactics in good time.
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A T’heure actuelle, on constate que 1’impact environnemental de
I’agriculture n’est pas moins important, et parfois méme beaucoup plus
important que celui des entreprises industrielles [3].

La production agricole est une nécessité vitale de tout systéme Socio-
¢conomique. L’un des défis les plus importants de [’agriculture est
I’approvisionnement en denrées alimentaires de la population et la
fourniture des matieres premicres a I’industrie. La solution a ce probléme,
d’une part, est essentielle au fonctionnement normal de 1’économie
nationale, et d’autre part, est maintenant un probléme extrémement
complexe.

Si on ne tient pas compte des conséquences écologiques de la
production en agriculture, la quantit¢ d’humus dans la couche arable
diminuera considérablement. De grandes surfaces sont exposées a 1’érosion
du sol par le vent et ’eau. Beaucoup de paturages sont détruits a cause de
pacage du bétail incontrolé. De méme, la baisse de la production agricole
dans les derniéres années n’a pas eu pour corollaire la réduction de
I’impact négatif sur I’environnement.

I1 faut noter que I’intensification de ’agriculture, I’amélioration des
terres sur la base de la mécanisation et des mesures chimiques ont des
effets positifs mais seulement jusqu’a certaines limites. L’utilisation
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excessive des nouveaux instruments et des outils de travail entraine des
conséquences écologiques négatives.

L’ingénieur-agronome Gérard Kafadaroff remarque dans son livre
Agriculture durable et Nouvelle révolution verte [3, p. 10] que :

«[...] certaines pratiques agricoles sont une source de perturbations
profondes pour D’environnement. Elles sont en partie la cause de la
régression de la biodiversité du fait de la fragmentation des €cosysteémes,
de la contamination des eaux et des sols par les intrants (pesticides,
nitrates, etc), et enfin de la baisse de niveau de certaines nappes
phréatiques liée a un arrosage abusif. Partout, y compris en Europe,
I’utilisation de I’eau des nappes phréatiques s'accroit alors que leur
capacité de renouvellement va decrescendo ».

Ainsi, I’agriculture est confrontée a des enjeux environnementaux
majeurs tels que la perte de biodiversité, 1’utilisation des ressources
naturelles allant parfois jusqu’a leur épuisement (dont la baisse du niveau
de certaines nappes phréatiques), la pollution, notamment la contamination
des sols et des eaux par les pesticides et les nitrates.

De fait, la situation difficile des producteurs ruraux sur le plan
¢conomique a causé un manque d’attention aux problémes écologiques.
Les systemes naturels ne peuvent donc plus s’autorestaurer, ce qui
influence le développement économique et social de la campagne.

De plus, les évolutions démographiques et économiques ont amen¢ a
la décroissance de la population agricole dans le milieu rural. Comme
I’indiquent les auteurs du livre Accompagner des groupes vers 1’agriculture
durable [1, p. 10], « des espaces, banalisés ou abandonnés par 1’agriculture,
deviennent le support de nouvelles activités (comme celles de loisirs). De
«nouveaux » acteurs interviennent, parfois porteurs de Iégitimités
différentes de celles des agriculteurs ».

Pour prendre en compte tous ces enjeux et tendances, un nouveau
modele du développement est discuté, celui du développement durable.
Des lors, la notion de I’agriculture durable fait 1’objet des deébats des
scientifiques, des praticiens, des régulateurs, de la société en général.
Pourtant, il n’existe pas encore de définition universellement admise
concernant ce concept. En effet, il existe beaucoup de publications
concernant le sujet de développement durable, la sécurité écologique de la
production, mais ces concepts sont souvent dénués d’application concrete,
notamment en ce qui concerne le domaine agricole.

Mais la régulation de D’activité écologique et sociale, les normes
¢cologiques de plus en plus strictes, la concurrence, les impots liés a
I’environnement, — tous ces facteurs causent des charges et des
engagements nouveaux qui, a leur tour, influent sur le positionnement, la
situation économique des exploitations et, par conséquent, sur
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I’information publiée par ces entreprises.

Un r6le important dans I'évolution des comportements et des
perceptions est joué par une information environnementale et économique
pertinente et exhaustive. Il y a quelques années, cette information n'était
accessible ni aux citoyens, ni méme parfois aux professionnels.

I1 est clair que les organisations polluant I’environnement et nuisant
ou portant atteinte a la santé ou aux biens de ’homme, doivent présenter
les informations concernant leurs activités. Le manque d’information
légitime sur I’activité¢ environnementale des organisations crée des risques
pour les propriétaires et les investisseurs. Ayant financé telle ou telle
production, ils peuvent éprouver des pertes sous forme d’amendes, de frais
de liquidation des conséquences des catastrophes écologiques.

Ainsi, il est neécessaire d’avoir des outils qui permettront
d’accompagner et d’analyser la mise en ceuvre et le suivi de la stratégie du
deéveloppement durable. A cet égard, la comptabilit¢ environnementale
devrait permettre a 1’administration de 1’entreprise aussi qu’au grand
public d’obtenir I’information nécessaire pour la gestion de
I’environnement et a la prise des décisions d’investissement.

L’attention portée par la société, les entreprises et I’Etat aux aspects
¢cologiques et sociaux du processus ¢conomique s’accroit donc sans cesse,
notamment au niveau de la comptabilité et de la diffusion d’information.
Cette information est devenue partiellement obligatoire dans certains pays
dont la France (avec la loi sur les Nouvelles Régulations Economiques).

Cependant, il n’existe pas encore de méthodologies ni de normes
comptables universellement admises concernant 1I’impact de 1’entreprise
sur I’environnement.

Il y a environ quarante ans, les premiers travaux avec pour titre
«comptabilité environnementale», «écologique» ou «sociale» ont vu le jour
pour contribuer a la résolution de ces problemes.

La recherche en comptabilité sociale et environnementale a évolué
sur une période relativement courte, d’'un domaine marginal d’intérét et de
pratique a un domaine vibrant et diversifi€¢ de la recherche, de
I’enseignement et de la pratique [2, p. 187].

Nombreux sont les auteurs qui considérent le niveau organisationnel
comme essentiel pour le processus de transformation vers la durabilité.
D’apres Schaltegger et Burritt [4], il est nécessaire de mener des
recherches théoriques qui soient utiles pour les dirigeants d’entreprise dans
la pratique, et basées sur une orientation pragmatique. De plus, d’apres
Van Passel et al. [5, p.150], il existe peu d’études empiriques publiées sur
le sujet de la mesure pertinente de la durabilité.

C’est pourquoi, notre recherche s’intéresse aux comptabilités
environnementales, plus particulierement aux comptabilités d’entreprises
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agricoles, comme un instrument qui pourrait permettre aux dirigeants,
aussi qu’au grand public de tenir compte de ’utilisation des ressources non
seulement financieres, mais aussi naturelles, humaines et sociales prenant
en compte les enjeux posés a I’humanitg.
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THE ROLE OF MARKETING FOR THE ENTERPRISE AND
ITS FEATURES IN AGRICULTURE

Aunomayua. Jannas cmamvsi nocesujeHa aHaiuzy 0coOeHHOCmu
MapkemuHea 8 celbCKOM Xo3sucmee. B Heil nokazano, umo cnoxicHocms
azpomapkemunea onpeoensienmcs MHO02000pazuem Memooos, NpUemos u
Ccnocobo6 e20 ocyujecmeiieHus U3-3a O0IbULO20 KOTUYeCmaea npou3800UMbIX
NPOOYKMOB, UX Yene8o20 HA3HAUeHUsl U pOonu OJisi HOmMpeOUmens.

Knwouesvie  cnosa: — acpomapxemuHe,  CelbCKOXO3AUCMBEHHOE
NPOU3800CMBO.

Today each company faces a lot of problem situations, is inherent in

a market economy. The real problem of implementation of
entrepreneurship is the issue of the search of effective demand. It is not
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enough to produce goods, it is necessary to make a profit from the sale of
the products.

Agricultural production has a number of specific features that
influence the market situation, the behavior of farmers, functioning of
agricultural market and related industries. These features are as follows.

1. Inter connections of production and economic processes with
natural biological processes.

The close relationship of agriculture with the environment, diversity
of soil and climatic conditions determine a specific, creative character of
labor in agriculture. There is almost no division of labor in to managerial
and executive, as the most effective in an employee is a combination of an
entrepreneur-owner, manager and an executive worker. That is why in
developed countries farming is developing. It is sense in a family farm that
these qualities of agricultural workers are combined.

2. Another feature of agriculture is its seasonality.

Owing to season al adivities there is an uneven use of labor and
machinery, many material resources, and an uneven flow of income. Due
to the highly seasonal and prolonged production cycle agriculture has a
very large demand for loans.

3. Prolonged production cycle.

A special feature of agriculture is the fact that plants and animals
grow relatively slowly. To accelerate this process virtually impossible.
Therefore, regardless of the market situation, the volume of commodity
supply of agricultural products can not be reduced or increased in a short
period of time

4. Instability as regards weather conditions.

Agricultural production depends on weather conditions which
humanity has not yet learned to monitor. Therefore, there are unavoidable
fluctuations in yield and gross yield, which determine the inevitable
fluctuations in volumes proposed in the agricultural market and, of course,
revenue and profitability.

5. The difference in fertility of the land.

The fertility of the land in different and even in separate farm can
vary significantly. Therefore, the same labor costs and monitoring in
different plots produce different financial results. There is a problem of
rent regulation and income, the problem of subsidies of some regions
compared with others.

Marketing associated with agricultural products is more complex
than industrial one. Complexity of agro marketing is determined by a
variety of methods, techniques and methods of its implementation because
of a large number of manufactured products, their purpose and role for the
consumer. Some products meet the most basic needs, while others
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complement them, and still others are related to the maintenance of
prestige, aesthetic needs, and so on. Agro marketing complexity in the
formation of small businesses lies in the fact that its functions are not
performed by trained professionals, but by entrepreneurs themselves. [2]

An important feature of agro marketing lies also in the fact that its
services often have to deal with essential commodities. Consequently,
marketers must in a timely manner (taking in to consideration age, sex,
national traditions, state of health) meet the needs, demands and interests
of consumers. Goods are usually perishable, so are necessary promptness
of delivery and quality packaging, good service support.

Due to the fact that many links in the AIC (agro-industrial complex)
produce not final but inter mediate products, is particularly important
marketing activity on their processing (primary or final). Often, primary
processing is the main purpose of preservation of the producte and its
quality rather than increasing its competitiveness in the market of the final
product. The weak development of this sector is still the most vulnerable
spot of the Russian agro-industrial complex.

Many features of agro marketing are related to the variety of forms
of ownership, means of production, traded goods. This poses a
multifaceted competition that is controlled not only by the demand of
consumers and the possibilities of its fulfillment. Hence there is a diversity
of strategies, tactics, forms, methods and techniques of marketing.

The specificity of Russia is a small proportion of the farm sector,
which directly affects the organization of marketing activities.

The need for effective agro marketing is associated with foreign
competition. Western companies use quite modern marketing provision,
which further complicates the situation of the domestic agro-industrial
complex.

Another feature of agro marketing is unevenness nonequivalence of
different levels of development and marketing activity at different stages
(production — processing - realization) of passing the goods to the
consumer. Failure in only one link of the chain leads to poor marketing as
a whole, which significantly reduces the efficiency of agrobusiness [1]

These features must be considered in the organization of marketing
activities in agrobusiness in all elements of the marketing complex.
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THE PRODUCTION POTENTIAL OF THE COMPANY AND
WAYS TO IMPROVE ITS USE.

Annomauyus. Paccmampusaromes OCHOBHbLE DJleMeHmbl
npou3ze00cmeero20 nomenyuaia. Ommevaemecs, 4umo 6ce OHU HAXOOSMCA
He MOJIbKO 6 MEeCHOM 63aAUMOOeUCmMEUU, 6 ONpeoeleHHoU Mmepe OHU
gzaumozamensiemol.  HMccnedosanvl  hopmvbl  83aUMO3AMEHAEMOCU
INEMEHMO8  NPOU3BOOCMEEHHO20  NOMEHYUANLd,  PACCMampusaemvle
2NIABHBIM 00PA30M KAK €20 8adNCHeUUUe IKOHOMUYECKUEe XapaKmepucmuKu.
Jlannvili  noodxo0  noseonsem 8  KOHEUHOM  umoee  obecneuums
cbepeoicenue npou3zeo0CmMeEeHHbIX Pecypcos 6 pesyibmame UCNOAb3068AHUS
H0B8020 000pPY006AHUS, NEpeoosblX MEXHON02UU, HOBbIX Memooo8
Op2aHU3ayUU Ynpasienus nPou3800CmMeoM.

Knouesvie cno6a: NPOU3800CBEEHHDLL nomenyual,
ungpacmpyKxmypHulil NOMEHYUAl, MApKemuH208blll NOMEHYUAL, mpyooeou
NOMEHYUAT, NOMEHYUAT BHEOOOPOMHBIX AKMUBO8, NOMEHYUAT 0OOPOMHBIX
cpedcmes, NOMeHYUan paboyux mecm, UHEECMUYUOHHBIU NOMEHUUA.

As a basic part of an economic complex, the company concentrates
in itself all the resources of production. Here, the main economic processes
unfolding, creates and multiplies the national wealth is generated national
income of society, provided the solution of economic and social problems
are added production and social relations. In this regard, an objective
assessment of production capacity of enterprises, as well as the parameters
and characteristics of their productive capacities are not suitable for
decision-making. Thus, the study of the productive capacity, aimed at
finding ways to more effectively use it, is becoming increasingly
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important, as the problem itself becomes of national economic
significance.

Currently, the word "potential™ is used to refer to the funds and
sources inventory available and possible to be used to achieve a certain
goal, solve a problem, and also features the individual, society and state in
any area. In domestic scientific literature the concept of "production
potential” was used by A.l. Anchishkin, who includes in it "a set of
resources which in the course of production take the form of factors of
production”. This approach to the concept of productive capacity is
widespread among researchers. There are two "resource™ positions. The
first - the production potential is a set of resources without regard to their
relationship and involvement in the production process. The peculiarity of
the second position is the interpretation of the productive capacity as a set
of resources that can produce a certain amount of wealth.

In addition to the resource-based approach to defining the essence of
productive capacities there are other approaches. Yu. Yu. Donets considers
production potential synonymous with the production capacity of
enterprises, associations, and therefore believes it is possible to define it as
"the maximum possible annual, daily, hourly, or otherwise provided for a
temporary unit volume of output, the concept is territorial in nature and is
applied to a set of productions distributed in a particular area. " Based on
these concepts, the production capacity includes a variety of resources:
Sometimes they include only productive assets and capacities, sometimes,
productive assets and skills of workers, sometimes, production funds,
resources, management and organization of production, personnel,
scientific and technical information. An analysis of the above points of
view leads to the conclusion that the production potential of the managing
system has a set of resources at its disposal for creative activity.

The relationship of industrial and economic potentials to determine
the structure analysis of the economic potential.

The economic potential includes innovation, manufacturing,
infrastructure, marketing and labor potentials.

The production capacity consists of the following components:
capacity of non-current assets, the potential working capital, potential jobs,
investment potential. In the diagram dashed lines indicate the functional
relationships between components of the potentials.

The production potential is part of the economic potential. It is
operable linked to employment, innovation and marketing potential. At the
system level, it forms a production potential of jobs, which serve as a
functional feedback labor potential. The result is a balanced flow
redistribution and inventory system; potentials are structured. Determining
the weights of the economic potential of the structure is an important
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objective of scientific research, since it gives the opportunity to determine
the state of the system and to make objective predictions.

The production potential was determined solely by quantitative
characteristics - resource production. Resources include: non-current
assets, current assets, investments denominated in value terms. Thus, we
had to operate on a simple cost of resources, which in the production
process is transferred to the finished product. Under certain conditions, it is
regarded as the productive capacity.

However, in today's economy a quantitative estimate of productive
capacity becomes insufficient. A single value of the resources does not
provide information on the qualitative characteristics of production. This
required the introduction of additional gauges of the relative productive
potential, which should more accurately determine (increase or decrease)
the effectiveness of quantitative characteristics.

Quantitative characteristics of productive capacity in terms of value
are defined as non-current assets, current assets and investments.

Non-current assets are structured as follows: fixed assets, intangible
assets and other non-current assets.

Current assets include working capital in inventories, current assets
in production, finished goods, cash.

Investment is an independent unit structure, its classification is not
considered in this paper.

The production capacity includes, in addition to the above
quantitative characteristics, additional qualitative characteristics (indices),
including: the index of non-current assets, the index of current assets, the
index of investment, index of jobs, the index of the value added, index of
industry development index of innovativeness index of market conditions.
These indices reflect the "quality of supply™ productive capacity.

As a result, we have two kinds of evaluations of productive
capacities - both quantitative and qualitative, which complement each
other. Consequently, generalized (integrated) production potential can be
represented as the product of its quantitative characteristics of the index,
which determines the quality of the production.

The production potential in terms of value is determined by the trend
of its functions. As a trend we take the arithmetic average of the production
capacity in value terms during the analyzed period.

The index of quality of the production potential is defined as the
weighted average of the components of the index of qualitative
characteristics.

Private quality index of industrial potential is defined as the ratio of
the i-th quality parameter corresponding to the potential quality.

Examinining the structure of the productive capacity of the complex

153



allows considering its components and performing relevant estimates of
production at the level of the economic system. This structure is not
contrary to the structure of the economic potential, it is its integral part and
complementary, and therefore fully compatible with it.

The peculiarity of the proposed structure of the calculation of the
production potential is the sharing of natural, cost performance and quality
indices of the industrial potential, and comparability of the results made the
transition to the parameters relative to the mapping of the economic
system.

The first of the factors affecting the production potential is -
production staff of the enterprise that drives the production of goods as a
whole. By the ways in which the impact of production on the productive
capacity of the staff can be attributed to direct effect on the means of
production and labor, with the aim of working out production.

Another factor, by which the impact on the productive capacity of
the staff is made, include the formation needs to encourage the
development on a new basis. This means that the entire production process
will be based on human influence.

The study of ways to influence the production potential developed
tasks that help improve the efficiency of the production staff. These tasks
include:

 Improving the management of the company and its organizational
structure;

» ability to effectively manage in market conditions;

* creation of a favorable social and psychological climate in the
enterprise;

 improving motivation;

» creation of a corporate structure.

Improving the management of the company and its organizational
structure means that it is necessary to apply new control methods, both for
the individual and for the management of the policy itself. But not only
management practices play an important role in the establishment of
production, one of the major parts, is an automated system for processing
incoming information. But treatment must be fast, timely and reliable.

The ability to effectively manage in the market - is the ability to
quickly make management decisions based on the available information, in
a rapidly changing environment. It is necessary that all decisions help the
company not only to withstand the fluctuations of the market, but also to
promote their positions forward.

Creating a favorable social and psychological climate in the
enterprise - This task includes the whole complex of measures aimed at
keeping the team friendly, relaxed, not tense. This is the opportunity of
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holding mass events in the enterprise, joint holidays, a staff psychologist,
who helps to solve problems, etc.

Improving motivation. In this task, you can turn those material and
material incentives that contribute to improving productivity. These
include bonuses for overtime, bonuses for quality performance, awards,
praise, recognition of the best employee of the year, etc.

Creating a corporate structure. It is revealing the style the company,
how the company generates a style of behavior in the market.

The next factor affecting the productive capacity of the enterprise
will be the reorganization of management. This factor includes principles
to be followed by the enterprise for quality and quick execution of the task.
These principles are as follows:

 All employees should know the purpose of their work. This means
that people quickly and accurately do their jobs, know what is demanded
of them;

* organization of the production should be transparent. In this case -
the openness policy of the enterprise in the manufacturing process. There
should be no secrets, only clear guidelines and objectives;

* subordinate should have only one leader. Subordinate employees
should have only one supervisor, the employee performs only their
required duties. If there are several leaders, he will have to fulfill not only
the work that is not in his profile, but in the case - simultaneous orders
from several leaders, so he will have to choose a priority task;

« at each work site there must be responsible people who take the
final decision in the sphere of their competence. This principle is one of the
most important, since only the person with the authority in the field of
special education can properly assess the situation and take an appropriate
action.

Another important factor in the productive capacity of the enterprise
is the level of education of production personnel and the main purpose of
exposing it should be something that should be done to maximize
performance, specific skills and expertise of each individual employee. In
all of this you need to remember about the information that plays a huge
role in the organization of production. And if the information transmitted
from worker to worker, is not reliable, it could lead to conflict situations
that have a negative impact on the entire production.

Based on all of the above it is clear that the production potential - a
great system that needs to be tightly controlled in order to function with
maximum efficiency.
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THE FACTORS INFLUENCING INCREASE OF GRAIN
PRODUCTION

Annomayusa: 6 cmamve paccMampuearomcs Kiuesvie (akxmopwvl
nosvlutenus ¢ pexmusHocmu npouzeoocmea sepHa. llpuseden npumep
pacuema NOKYnKU 3epH0YO0POUHO20 KOMOAUHA.

Kniouesvie cnosa: aggexmugnocms, 3epHo80€ NPOU3BOOCMEO,
JIU3UHS, UHBECTNUYUU

Grain crops are cultivated almost in all agricultural enterprises. The
level of development of a grain farm at the level of the country
predetermines its economic security. On the other hand, at the level of the
enterprise it predetermines the extent of other branches development.

In general, successful functioning of grain branch depends on a
number of key factors which are in close interrelation. Considering all
complex of these factors, it is possible to increase the efficiency of grain
production,

First of all, it is necessary to remember that all branches of plant
growing depend on climatic conditions. Therefore one of the first ways of
increasing grain production efficiency is a system of crop rotations. The
best predecessors will help to receive higher productivity of cultures.

The use of seed farming practice in farms is also a positive moment
at grain production phases. The agronomical service of enterprises has to
be engaged in careful selection of seeds. The use of high-quality seeds
resistant to different diseases provides a crop increase at a rate of 10 —
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20%.

One of the most important factors of grain production increase is
using mineral fertilizers. Unfortunately, nowadays we see a paradoxical
situation about fertilizing grain crops. It should be noted, that a huge part
of mineral fertilizers in Russia is exported while domestic agricultural
producers feel their shortage. The majorities of farms don’t use fertilizers
at all or use them insufficiently.

In the modern world it is impossible to avoid the influence of such a
factor as scientific and technical progress that captured all aspects of
human activity. The agriculture is not an exception. Use of innovations and
resource-saving technologies allows to increase productivity of grain crops
In an intensive way. The harvesters developed in Penza region can serve as
an example of innovations applied in the grain branch.

Using these harvesters reduces grain losses and decreases
traumatizing a stalk. Besides, the farms using this innovation save the
equipment and fuel. It means that 2 harvesters can replace 4 combine
harvesters.

Resource-saving is a process of the most effective use of enterprise’s
resources. For example, material resources:

» fixed assets (buildings, constructions, agricultural machinery,
equipment);

* current assets;

* stern, seeds and planting material, fertilizers, means of chemical
protection of plants;

» fuel and energy (coal, peat, gasoline, electric power).

Resource-saving includes the following directions:

 Technical - improvement and modernization of equipment and its
separate parameters;

« Technological — improvement of cultivation technologies,
application of new technologies;

 Organizational —new systems of the organization of production,
improvement of cultivated areas structure;

» Economic - an economic assessment and the analysis of the applied
actions.

One of the directions of resource-saving technologies is energy
saving and the system of the preserving agriculture. Energy saving is
reached by scheduling the work of the power equipment, its coordination
with requirements, use of modern glow lamps [4].

Harvesting as the final stage of grain production also has a key value.
Decrease in production efficiency of grain is promoted by losses during
harvesting. A rational choice of ways and terms of harvesting also has an
Important meaning. An increase of harvesting terms influences quality of
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grain in a bad way. It means that the mass of grains decreases, their baking
and flour-grinding get worse.

In Penza region peasants counted that out of 5 million seeds sowed
per hectare about 4 million sprout. With an average mass of an ear of 8 g
they should have received 32 c/hectare. But total productivity after
harvesting was 1.5 times less. It was noted that a half of a biological crop
was lost during thrashing [3].

The size of losses is predetermined by productivity of grain crops.
For example, harvesting losses at productivity of winter wheat of 20
centner/hectare will be about 10%, and at productivity 32.7 centner/hectare
— 18%. Therefore, farms need to consider this moment, cultivating cultures
according to intensive technology. In this case harvesting the grain has to
be made in the shortest possible time — 5-7 days. Reduction of harvesting
terms is reached by a combination of separate harvesting and direct
combining.

The enterprise has to possess high-quality processing and harvesting
equipment to receive stable crops in established periods. According to the
regional Ministry of Agriculture, in 2011 in Penza region an average
productivity of the grain was about 20 centner/hectare. However, some
farms reached 55 centner/hectare. Experts explain that this difference is
due to application of high-yielding technologies and uses of modern
processing equipment.

Unfortunately, technical facilities of our village are 3-4 times lower
in comparison with western competitors working in more favorable
weather conditions. The involvement of waste lands is going extremely
slowly because of lack of equipment [2].

All this leads to reduction of a potential crop and, as a result, smaller
efficiency of grain production. Research of activity of JSC “Petrovsky
Agrokompleks™ of Lipetsk region showed that the enterprise specialized in
production of grain. The enterprise has an agrotechnical service which uses
intensive technologies. They are the following: use of mineral fertilizers,
cultivation and harvesting in optimum terms. Nowadays the enterprise is
planning reconstruct of the grain thrashing floor. It will help to reduce
losses by more effective purification of grain. However, the enterprise has
only one combine harvester that means an extreme lack of grain-harvesting
equipment.

Following the results of 2012 - 2013 agricultural years the position of
the main grain-harvesting machine is taken by ACROS [1]. Therefore
expediency of purchase of this combine harvester (chart 2) was calculated.
Basic data is presented in the table 1.
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Indicators Values
1. Area of grain crops harvesting 3921
2. Actual productivity in 2013 year 34.9
3. Cost price of grain, rub/c 297.20
4. Market price of grain, rub/c 590

5. Term of the combine exploitation, (years) 10

6. Operational costs for the combine / cost price of grain 0.3

7. Coefficient of marketability of grain 0.70

Table 1. Basic data

Indicators Values
Profit in the first year of combine exploitation 8414 196.2
Profit in all years of exploitation 841419624
Price of demand at 16 % refinancing rate 15549 019
Price of supply 5988 275

Table 2. Calculation of efficiency of combine harvester’s purchase

Calculations showed that the price of demand at a 16 percent rate
will be 15 549 019 rub. The offered investments are expedient because the
price of demand exceeds the price of supply. But it is necessary to carry
out calculation of effectiveness of long-term investments.

Indicators Values
1. Profit in all years of exploitation 84 141 962.4
2. Price of supply 5988 275
3. Coefficient of effectiveness of long-term investments 0.41
4. A percent rate for the long-term credit, % 16 (0.16)

Table 3. Calculation of effectiveness of the long-term investments

It can be seen, that the coefficient of effectiveness of long-term
investments is higher than a percent rate for the credit (ROR=0.41>Ns
=0.16). Thus, purchase of a combine harvester is necessary and expedient.
Leasing can serve as one of the most modern and favorable ways of the
combine acquisition.

Summarizing the aforesaid it should be noted that enterprises will be
able to reach the greatest return of the resources using all complex of the
actions (technical, technological, organizational). Besides, it will help to
increase production and efficiency of maintaining the grain branch.
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THE KEY FUNCTIONS OF BUDGET PLANNING IN A COMPANY

Aunomayusa: B oanmoii cmamve paccmampusaemcs codepaiicanue
01000IcemHo20  NAAHUPOBAHUSL, €20  BAJXCHOCMb KAK — UHCMPYMeHmA
peanuzayuu cmpamezuu Npeonpusimusl, d makice 0CoOeHHOCmu npoyecca
orooxcemuposanus 6 Poccuu. Cpasnusaromcs pasnuunvie 63271500l
POCCULICKUX YHEHbIX HA QYHKYUU OI00HCEMUPOBAHUSL.

Knrouesvie cnosa: b6100xcemnoe nianuposanue, hynkyuu, cucmema u
CmMpYKmypa 010024cemupo8anusi, IKOHOMUYECKAas HeCMAabUIbHOCHb.

Under the present state of economic and political instability, constant
macroeconomic reformations, and poor forecasting resources for demand
dynamics the market has started requiring better competitiveness from both
large and small companies which induces their intensive development and
Improvement. The companies constantly have to improve the accuracy of
the undertaken financial operations with respect to the forecasted future
changes and associated demands for monetary and material resources.
Such necessity considerably increases the importance of budgeting and the
company’s expenditure control.

Almost all companies, regardless their organizational and legal form,
structure, and type of property, plan their budget. In Russian business
practice budget planning is often considered as the process of business plan
provision with various cost sheets associated with it. However, this is the
considerable deficiency of the modern companies which perform the
budget planning based on out-of-the-date models and methods. According
to the methodic recommendations for management accounting issued by
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the Ministry for Economic development of Russia, budgeting is the process
of planning the all resource circulation within the company for the given
period of time in future or for the given project. [3]

Introduction of budgeting system helps creating efficient and quite
integral management structure. Intelligently designed budgeting system
helps both to solve the tasks of the operational management and to achieve
strategic objectives set by the company’s top management.

By present the existing economic situation is quite challenging and it
encourages many companies not to delay the reformation of the business
management methods and apply the most advanced and efficient
management tools. One of such tools is the budget planning.

The key and most important feature of the budgeting is the
possibility of expenditure control with allocation to the responsibility
centers which allows boosting the management operation quality up to the
completely new level, timely detection of the deficiencies in the
company’s operations, and identification of the reasons for the various
indicator deviations from the desired values.

As any other management system, budgeting has certain functions
performed in the business processes taking place within the company. [4]

Russian economists usually define four to six functions of budgeting
which can be explained by the gradual alteration of the budgeting functions
depending on the stage of its formation and implementation.

For example, E.S. Stoyanova considers 5 budgeting functions
including planning, communication and coordination, objective
achievement orienting, control, professional expertise improvement. At the
same time she does not take into account the economic effect of the
decisions made and the stimulation of personnel. [5]

|.T. Balabanov defines 4 budgeting functions which are planning,
coordination, stimulation, and control. In his turn A.D. Sheremet adds two
more to this list — business operation efficiency and managers’ training.

Based on the analysis of the approaches mentioned above A.V.
Voyko provides more thorough interpretation of the 6 budgeting functions:

- coordination and cooperation of the activities of the various units of
the company;

- control of the current operations and provision of the plan
fulfillment;

- planning of the financial and operational activities of the business
for a certain period of time;

- basis for the plan fulfillment estimation by the responsibility
centers and their managers;

- stimulation of the managers of all levels for the objective
achievement by their responsibility centers;
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- means of managers’ training. [1]

The problem of the budgeting functions and their essence is rather
disputable. Nevertheless, we are going to address the functions which seem
most important from the practical point of view:

1)  Financial planning function suggests planning of all monetary
incomes and expenditures required for the conpany’s development;

2)  Financial accounting function means that all alterations of the
incomes and expenditures as well as deviations from the plan are recorded
In the management accounting, and due to this fact it becomes possible to
perform analyses of any complexity;

3) Financial control function includes comparison on the set
targets and obtained results, identification of weaknesses and strengths of
the company;

4)  Analytic function means strategy correction, setting new
objectives, and analysis of operational alternatives;

5)  Motivation function suggests that planning stimulates the
personnel to more precise and defined objective setting, new and earlier
overlooked operation directions are found;

6) Communication function includes coordination of plans
between various units of the company, finding compromises, and
assignment of responsibilities among the executors;

7)  Coordinating function means coordination of functional blocks
of operational planning. [2]

At present the finance management at the companies is often
substituted by operational activities reacting to the arising financial
problems. Lack of the clear idea of the company objectives, absence of
well-thought-of policy aimed at the set objective achievement are the
typical features of many Russian companies.

In the most of Russian companies budgeting process is inefficient
because of the lack of knowledge and experience in regard of the specific
characteristics of budgeting performance.
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EFFECTS OF THE CRISIS OF 2007 ON FINANCIAL RISK
MANAGEMENT

Annomayusi: B cmamve  paccmampugaiomcsi  pblHOUYHble U
Gunancosvle NpeonocvlIKU B03HUKHOBeHUS unomeunoz2o kpusuca 2007
eooa 6 CIIIA u pe3ynemamwvi €20 GIUAHUSA HA CUCMEMY YNPABIEHUS
puckamu QUHAHCOB80-KPeOUMHbIX opeaHuzayuil. Buocamces pekomenoayuu
N0 COBEPUIEHCMBOBAHUIO CUCMEMbl (DUHAHCOBO20 DPUCK-MEHEONCMEeHMA,
UCxX00s u3 npoodemM, NPOSABUBULUXCS 8 KPUSUCHOU CUMYAYUU.

Kntouesvie cnosa: unomeuHwvlli pPulHOK, PLIHOK HEOBUICUMOCHIU,
QuHancoso-kpeoumHvle Opeanu3ayuU, PUCK-meHeoHCMeHm

Particularly in the U.S. subprime mortgage market, mortgages were
written with progressively more aggressive terms, often offered by
substantially unregulated mortgage originators. There appears to have been a
widespread assumption of continued rise in real estate prices, and there are
indications that there was increasing fraud at a time of generally declining
due diligence. Indeed, the terms of “subprime” mortgages changed over time
and, equally importantly, consumer behavior with respect to default on
mortgage debt changed in ways that were not anticipated by rating-agency
or industry analysts.

In addition, some structural factors within the changing global
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financial market landscape have been at work to give the current episode
some unprecedented features. Over several years, the markets shifted to an
“originate-to-distribute” model in which credit that once would have been
retained by banks on their own books was converted into market products of
increasing sophistication and complexity. Banks sought to optimize use of
capital by getting assets off their books and accounting and regulatory
standards encouraged recognition of upfront fee income.

The ability to distribute credit risk away from the banking system —
through the use of structured products — to investors with an appetite for it
has produced significant benefits for the functioning of financial markets,
with positive economic impact. A shift of the dominant business model
from “buy and hold” toward “‘originate-to-distribute” has allowed investors
to gain access to a wider range of financial products, including tailor-made
products, thus facilitating portfolio optimization through diversification and
risk management through hedging.

For the “originate-to-distribute” model to work effectively, however,
all participants must observe high standards of risk management and
disclosure and have in place sound incentive structures. Also, credible and
well-understood ratings are essential to help gauge relative risks. In the
context of the unusually accommodating financial conditions of the few
years through 2007, however, those basic requirements for a viable
“originate-to-distribute” model too often were not met.

The ongoing turmoil is the result, calling into question many aspects
of the “originate-to-distribute” model and structured products. It is clear
that realizing the full constructive potential of that model will require
focused attention to address shortcomings in market practices that were
seen in the run-up to the turmoil.

Mortgages were the segment of the financial market where the
“originate-to-distribute” model developed earliest and most extensively. In
the United States, where subprime mortgages progressively came to assume
an increasing share of the whole market in the past few years, such
mortgages were securitized into a significant volume of structured products.
Those developments reflected investors’ search for yield and market
pressure by analysts and investors on firms for short-term results. In many
cases, firms’ behavior was driven by incentive structures focused on short-
term performance.

Since the summer of 2006, ratings of structured products have proved
very volatile relative to their past performance and that of ratings on
corporate and sovereign bonds. This reflects particular features (such as
event triggers) of complex structures, the implications of which have been
underestimated by firms, investors, and the rating agencies.

A rise in subprime delinquencies that accelerated toward summer
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2007, along with multi-notch ratings downgrades in many mortgage-linked
securities, led to elevated uncertainty about ratings, asset values, and
creditworthiness of counterparties. This, in turn, contributed to plummeting
liquidity for subprime-linked products and tainted the much larger markets
for other structured products. Markets’ attention then focused on conduits
and SIVs, many of which were set up by banks to warehouse undistributed
CDO tranches and funded by short-term ABCP. Investors, mainly in money-
market funds, moved out of ABCP and other structured assets to such safer
assets as Treasury bills or bank deposits. Denied funding and faced with very
tight “triggers” potentially requiring wide liquidations of assets, certain
conduits and SIVs came to the point at which they had to draw upon
backstop bank lending lines or their sponsors chose to take the assets onto
their balance sheets.

Disappearing marketability and sharply increased doubts about
valuations of complex products and structured vehicles fed on each other to
bring markets in certain asset classes to a virtual halt, with transactions that
have taken place marked by huge discounts. Leading banks faced a surge in
potential liquidity demands and were sometimes led, despite the lack of legal
obligation, to bring assets onto their own balance sheets for reputational risk
reasons or to avoid fire-sales. Faced with highly uncertain potential demands
for liquidity, banks became reluctant to participate in money markets
beyond very short terms. At the same time, non-bank participants in the
money markets became highly averse to investing in credit instruments of
private issuers beyond very short terms. With this, subprime credit problems
turned into a systemic liquidity crunch, with term money markets being the
center of the storm.

The experience of the crisis of 2007, though destructive, has shown
some weaknesses in the market policies of financial organizations which
can teach the others to avoid them in the future. The recommendations
concerning market risk management should include the following:

(1) Firms should establish clear policies that define risk
management as the responsibility of each institution’s senior management, in
particular the CEO, subject to the oversight of the Board. Senior
management should be involved in the risk-control process, and both the
Board and senior management should regard risk management and control
as essential aspects of the business.

(2) Risk management should be a priority for the whole firm and
not be focused only on particular business areas or made a purely
quantitative oversight process or an audit/ control function. Mutually
reinforcing roles within each organization are essential to creating a strong,
pervasive risk culture.

(3) AIll employees in each organization should have a clear
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understanding of their responsibilities in regard to the management of risks
assumed by the firm and should be held accountable for their performance
with respect to these responsibilities.

Firms should implement controls to ensure that the governance
structure that has been adopted is actually implemented in managing day-to-
day business. The regular and predictable functioning of risk management
and governance structures is a fundamental element of effective risk
management.
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GOVERNMENT REGULATION OF AGRI-FOOD MARKET

Annomayusi. B cmamoe noKazaua HeobX00UMOCHb
20CYOaAPCMBEHHO20 — Pe2yIUPOBAHUSL  A2PONPOO0BOIbCIBEHHO20 DbIHKA.
Onpedenenvl  Mmepvl U JleMeHmMbl  MEXAHUIMA  20CYO0APCMBEHHO20
pecyiupoB8amnus.

Knrouegolre cnosa: 20Cy0apCcmeeHHoe pe2yauposatue,
20CY0ApPCMBEeHHAs ~ NO00epIHCKA,  A2PONpPO00BOJbCMBEHHbIN  PBIHOK,
azpapuas NOIUMuUKA.

Theoretical understanding of importance of government regulation in
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modern agricultural policy consists in ensuring efficiency and rationalizing
its influence on socioeconomic processes. Today it has become obvious
that self-regulatory mechanisms cannot work properly in agri-food market
situation, which can be explained by drastic difference in production and
consumption conditions in different countries. In this regard, efficient ways
of regulating commodity-money relations on state level have been worked
out.

Economic sense of government regulation of market processes
consists in increasing productive efficiency and rational using of
productive and labour resources, improving of competitiveness of domestic
products. There are several key points in transition to rational government
regulation. They are as follows:

- creating an organized structure of political aims during the running
period and the long-term concept;

- comparing governmental initiatives with potential and multiplier
effect of regulation;

- social assessment of costs of regulation and probable disruptive

consequences, which serves as basis for maximization of social welfare
function.
The concept of agricultural policy must conform to objective tendencies of
developing of socioeconomic relations in economy. In Russia the issues of
forming a rational and effective governmental policy are predetermined by
internal economic problems (which include insufficient financing,
dwindling production capacity, decreasing livestock population, etc.) and
the external economic factors:

- imposing economic sanctions against Russia;

- rising in food prices on world markets;

- increased activity of Russian agricultural producers in the global
market;

- providing stability of economic systems, critical overview of
instruments and effectiveness of economic policy.

Rationalization process in agricultural economics policy presupposes that
the state must not only determine the level of support to provide, but also
the instruments of doing this, with expenses of each individual political
instrument taken into account.

Calculation of state policy expenses makes optimization of applied system
of regulation tools possible: income redistribution to the benefit of rural
sector should be administered until marginal benefit corresponds with
marginal costs of the redistribution policy.

During the process of government regulation, it is important to take into
account uncertainty factors, which appear as a result of the existence of
time lag, which is typical of agriculture, as well as external market
(national currency rate change, world market price change) and climatic
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factors (natural disasters, unfavorable or excessively favorable weather
conditions).

We believe that three main aspects of food market regulation should be
singled out. These aspects provide for the following:

1) the balance of demand and supply in the market at any particular
time;

2) economic parity of all market participants, including raw material
producers, its processers, importers and wholesale dealers;

3) food supply security of the country.

Overall, exercise of government policy in agriculture must be attended by
considerate assessment of probable conflict of purpose and distortions,
which arise in the regulation process.

In order to restore and preserve food independence, the government should
make extensive use of safeguard measures of internal market, which both
provide support to domestic manufacturers and allow for rational
protectionism without violating international commitments.

Today, due to unfavorable political and economic climate in the world,
development and taking a set of actions aimed at enhancing government
regulation of food market must be carried out, such as:

1) stimulation of effective demand (arrangement of goods according
to their consumption rate and improvement of their quality, development
of consumer properties of agricultural raw materials);

2) domestic supplies market share gains (development of production
programs and stimulation of production of deficient and strategically
important products and raw materials);

3) antimonopoly regulation;

4) tariff regulation;

5) quota allocation and licensing of export and import;

6) quota allocation and licensing of production and sales;

7) economic incentive for production and marketing (taxation policy,
concessional lending, freight rates, grants-in-aid and indemnities,
subsidization, etc.);

8) creation of reserve funds and interventional regulation;

9) regulation of wholesale and retail trade;

10) participation in creating of logistics infrastructure.

One of the most important trends of agricultural policy
rationalization in Russia is taking into account of particular regional
characteristics.

In the system of governmental support funding sources in agriculture
regional support system becomes dominant by directions and quantities of
funding. The efficiency of regional policy lies in its flexibility, target
orientation, ample opportunities of control over target usage of budgetary
funds. Absence of the abovementioned prerequisites on the federal level
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diminishes the efficiency of allocated budgetary funds.

Normal functioning of food market is impossible without a balanced
union of interests of its economic entities — producers, purveyors,
processors and consumers, therefore its government regulation must be
based upon special-purpose approach. It allows for avoiding the
uncontrolled and unsystematic use of financial and material resources, and
combining the interests of the government and each participant of the
federal, trans-regional and regional food programs.

The significant result of applying government regulation measures
on agri-food market is the existence of stable prices for agricultural food
and raw material.
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ECONOMIC EVALUATION OF PRODUCTION AND SALES OF
GRAIN IN AGRICULTURAL ENTERPRISES

Annomayus. B oannou cmamwve Oaemcs oyenxa 3¢pexmuenocmu
npouzeoocmea u peanuzayuu 3epua na npumepe OO0 "Aepomex-Iapanm”
Hawéxuno Aumnuncxoco paiiona Bopoweocckou obnracmu za 2012-2014
200a.

Knwouesvie cnosa: 3epno, npouszsoocmeo, covim, 2¢hghexmuernocmo,
IKOHOMUYECKASL OYEHKA

Because of the saturation of the market and increasing competition,
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production does not determine the volume of sales vice versa the volume
of sales is the basis for the development of the production program. The
company should produce only those goods that it can sell. An environment
characterizes the possibility of the organization to carry out its activities as
long as possible in a rapidly changing milieu.

The volume of production and the volume of selling of the product
are interconnected with indicators, though, in conditions of limited
industrial possibilities and unlimited demand priority is given to the
volume of production, which determines the volume of sales. We carried
out a multipurpose assessment of activities of the company, connected with
production and marketing at the company "Agrotech-Garant™ in the village
Nashchekino.

Periods (years) On the

Branch and the type of 2012. 2013. 2014. average
the product Thousa [ | Thousand [ o~ | Thousa [ o, during 3

nd Rub Rub nd Rub years, %
1Plant cultivation 81277 | 61.4 73055 55.7 63751 | 46.1 54.3
Including : grain 21398 | 16.2 22526 17.2 | 26533 | 19.2 17.5
sunflower 16999 | 12.8 23901 18.2 | 10169 | 7.7 12.7
sugar beet 42767 | 32.3 26457 20.2 | 27039 | 19.6 24.0
Other branches of cro
oroduction P 113 0.1 171 0.1 10 0.01 0.1
2. Animal husbandry 47763 | 36.1 50481 38.5 | 74437 | 53.9 43.0
including: milk 39616 | 29.9 41204 314 | 66318 | 48.0 36.6
Meat (alive mass) 7137 5.4 8209 6.3 7541 55 5.7
Other kinds of activity 3328 25 7632 5.8 578 0.4 2.9
In the whole about the
company 132368 | 100 131168 100 | 138188 | 100 100

Table 1. Size and Structure of Sales from Realization.

The information which is represented in the first chart shows that the
main share of revenues from sales in the milk was in 2014. It was 47.8%.
These indicators show a high level of specialization, the share of grain and
sugar beets account for more than 19%. The total land area remained
unchanged in 2012-2014 and amounted to 4159 ha (Table 2).

Types of land 2012 .. 2013 . 2014 .
ha % ha % ha %
Whole area of land 4159 100 4159 100 4159 100
Total agricultural lands 4142 99.6 4142 99.6 4142 99.6
From them: arable 3646 87.7 3646 87.7 3646 87.7
hayfields 110 2.6 110 2.6 110 2.6
pasture 374 9.0 374 9.0 374 9.0
perennial plantings 12 0.3 12 0.3 12 0.3
Other land 17 0.4 17 0.4 17 0.4

Table 2. Square and Structure of the land in "Agrotech-Garant", Nashchekino.
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The main channels of selling grain are presented only by two main
industrial consumers of grain production in 2014 in Nashchekino. They are
"Consulting" and “VlaSta”. In 2014 year “VlaSta” bought 6000 centners of
wheat, and the other firm Consulting” bought 4500 centners of barley.

The results of the effective activity of the company are presented in
Table 3.

Indicators 2012 | 2013 | 2014 | O8I0 | 2004710
Yields of wheat, cwt / ha 37 56 63 170.3 118.9
Yields of barley, cwt / ha 43 42 45 104.7 107.1
Revenue from selling
(thous. rubl.) 129040 123536 138188 107.09 111.86

Whole cost price of

roducts 84398 | 94695 | 102646 121.62 108.40
Gain (thous. rubl.) 44642 | 28841 | 35542 79.62 123.23
Level of profitability,% 52.89 30.46 34.63 -18.27 4.17
Including: milk 42.29 41.83 55.04 12.75 13.21
grain 94.17 80.41 60.49 -33.69 219.92
sugar beet 54.81 15.14 23.38 -31.43 8.24

Table 3. The effectiveness of production and sales in LLC "Agrotech-Garant™ Naschekino

The data in Table 3 indicate that the profit of the company declined
during the period in question because of rising production costs. The level
of profitability of the enterprise decreased in comparison with 2012 by
18%. The same figure for milk has increased by 12.7%, grain and sugar
beet has decreased by 33.7 and 31.4%.

Detailed data of effectiveness of selling of grain are shown in Table
4 and they indicate that barley is a more profitable crop than winter wheat.
It has been mentioned that the cost of production has increased at the plant
In recent years. The cost items were analyzed and the reasons for growth of
the cost price of grain were indentified. (Table 4).

= ) ) o
z g2 3 o
\%’ 8 3 D: 8 &5 g @ C\_
Agricultural S | B2 | 3 23 | 33| & %
gricuttural crops E = E : E_-f—', ? > 8 g
% 8 P \q'; g @& = - %
= Q o .8 < o
o S = L
Wheat 24279 | 393.42 | 606.4 9584 14722 | 5138 | 153.61
Barley 23547 | 292.96 | 501.6 6948 11810 | 4862 | 169.98

Table 4. Realization of Grain Production at the Plant in 2014

According to Table 4, the highest share in the cost price of wheat and
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barley occupy maintaining costs of fixed assets and other expenses.

Avrticles of expenses Total (thous. rub.) | 1 xwt. rub.. | In % to the total
Winter wheat
Expens_es for payrr_1ent with 615 18.03 46
deductions for social needs
Seeds and Seedling material 583 17.09 4.3
Fertilizers 895 26.24 6.7
SZP 1712 50.20 12.8
Work and service — - -
Expenses for insurance 220 6.45 1.6
Exp_endltures on the content 5135 150.56 383
of fixed assets
Other expenses 4258 124.85 31.7
Total 13418 393.42 100
Barley
Expens_es for payrr_1ent with 686 24.81 8.5
deductions for social needs
Seeds and Seedling material 629 22.75 7.8
Fertilizers 305 11.03 3.8
SZP 719 26.00 8.9
Work and service — — -
Exp_endltures on the content 2058 106.98 36.5
of fixed assets
Other expenses 2803 101.38 34.6
Total 8100 292.96 100

Table 5. Structure of the Cost price of Wheat in 2014

Thus, production and marketing of grain were effective in 2014.
However, the dynamics of its effectiveness varies widely, due to both the
changing external environment and the internal problems of the enterprise.
Especially it’s necessary to allocate the presence of unused agricultural
equipment which is on the balance. It affects the cost price of crop
production. A low level of organization of production and operational
administration lead to large losses of products, etc.
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FORECAST OF AGRICULTURAL PRODUCTION
DEVELOPMENT AND ALLOCATION IN VORONEZH REGION
FOR THE LONG TERM PERSPECTIVE

Annomayusa. Cmamvs  nocéiwjeHa pacCMOmMpeHuro  NnpocHo3d
PAassumMus azpapHo20 nPou3B00CmMed U e20 payuoHAIbHO20 PA3MeueHusl 8
Boponesicckou  obnacmu. B npoyecce  uccnedogamus  u3yueHvl
UHHOBAYUOHHBIE CYEHAPUU pPA3GUMUSL DPACMEHUEBOOYECKOU Ompaciu 6
Boponeoiccrout obnacmu 0o 2020 2. u Ha nepuoo oo 2030 2., nonyuenuvl
peKoMeHOayuu VIVYUeHUs MmeppumopuaibHO-0mpacieso2o pas0eleHusl
mpyoa 8 azponpoMblULIeHHOM NPOU3BOOCEe.

Kniouesvie cnosa. Ilpocno3 ycmouiuugozo  80cnpousso0cmad,
UHHOBAYUOHHDILL  CYEHApUll  pazeumusi,  NPUPOOHO-IKOHOMUYECKUE
MUKPO30HDBL, CeNbCKOXO3AUCMBEHHOE NPOU3BOOCMBO.

Currently the problem of agricultural production of the country are
unfavorable conditions in the aftermath of the economic crisis, which are
negatively reflected in dynamics of development agricultural, the balance
of export and import of agricultural production, raw materials and
products. Existing positive results on increasing the production of grain,
sugar beets, sunflower seed, vegetables, poultry and pigs have not yet
reached the evidence-based level.

The predominance of the plan for maximizing each region's own
food almost destroyed the concept in specialized areas of agricultural
production formed in the 70-80-th of the previous century. As a result food
safety on many kinds of agricultural products and food has been lost in

173



Russia.

The assessment of the current state of agriculture shows that it still
does not match the number of production, the level reached in the pre-
reform period (especially animal products), institutional framework of a
market economy is not well developed and economic instability of the
industry still remains.

This situation causes the necessity to develop forecast completely
new conceptual approaches to the development and is of major agricultural
commodities, including adaptation to the market environment and
evidence-based agriculture in the region that enable the producers to pass
toward innovative development model.

Practice and research show that appropriate placing of agricultural
production on soil-climatic zones and micro-zones is a powerful condition
of the increase in agricultural production and lower costs per unit of
manufactured products, increases profit per unit of land and other
resources.

Scenarios and forecast of agricultural production development and
allocation for the period of 2020-2030 will be formed from the strategic
objectives defined in the Concept of long-term socially-economic
development of the Russian Federation, "Russia's transformation into a
global leader of the world economy, achieving the level of socio-economic
development of highly industrialised countries".

In this regard, the most efficient means is to consider the innovative
scenario for agriculture development till 2020 and till 2030 under the
prevailing conditions let us consider on the example of plant breeding
industry of Voronezh region.

The production of grain for micro-zones during the years of 1990-
2012 has changed slightly, but with notable fluctuations in unfavorable
years. The location of technical crops production such as sugar beets and
sunflower seeds underwent significant change during this period. Thus the
market environment was the incentive for farmers growing sugar beets and
sunflower. As a result, the agricultural producers of almost all micro-zones
of VVoronezh region have increased the production of sunflower seeds as a
more profitable crop in 1995, to the 1990 level by 1.3-2.3 times. In the
following years they were forced to make certain amendments in the ratio
of their production, as the unsustainable expansion of the area of sunflower
has led to the reduced yields and reduction in the net income. The
reduction of sugar beets acreage deteriorated financial situation of farmers,

174



as sugar beet even at the profitability of 5-10% produced 2-3 times more
profit per 1 ha of crop than sunflower with the profitability of 15-20%.

For the enterprises of the east micro-zones (Ternovka,
Novokhopersk, Borisoglebsk, Povorino, etc.) the increase of sunflower
production justified to some extent within the boundaries of the maximal
introduction of the crop into rotation in the future is appropriate. For
farmers of North-West micro-zones (Ramon, Semiluky, Nizhnedevitsk,
Repyovka, Ostrogozhsk, etc.) it is not rational, as they are located by the
main consumer of milk and dairy products of the region -Voronezh and the
climatic conditions of the micro-zones are not favorable enough for
growing sunflower in Eastern, South-Eastern (Buturlinovka, Pavlovsk,
Verhniy Mamon, Kalach, Vorobevka, etc.) and the South West micro-
zones (Kamenka, Olkhovatka, Rossosh, Boguchar, etc.). Therefore, they
will not be able to compete with agricultural producers of these micro-
zones on the market of sunflower seeds. In the North-Western areas soil
and climatic conditions are more favorable for the cultivation of cereals
and sugar beets, which allows the companies towards get high profit from
1 ha and a significant amount of by-products as important forage for dairy
COWS.

The production of potatoes and vegetables is carried out mostly by
households and is located in accordance with the sizes of the land areas of
households. Commodity potatoes and vegetables production remained
limited, only in part of the former specialized potato farms and does not
play a significant role in forming the market for these products.

Analyzing the scenario, cropland under major crops in the region to
2020 and 2030 compared to the level of 2012 for the crops will increase to
1450 and 1500 thousand ha, sugar beet - 160 and 180 thousand hectares,
vegetables - 25 and 30 thousand respectively.

As the placement of sunflower in the region now exceeds
scientifically justified norms of 2% reduction by 2020, then 4% should be
achieved by 2030. The area of potatoes will be 105 and 102 thousand
hectares respectively.

In accordance with this plan the forecast structure of sown areas of
the crops and gross production of the main types of crop products in the
region in the medium and long term period are presented in tables 1, 2.

According to the forecast the amount of crop products will increase
from 3111 thousand hectares in 2012 to 4,700 and 5,000 tons in 2020 and
2030, gross yield of sugar beets will reach 5000 and 6000 thousand tons,
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sunflower - 800 and 900 thousand tons, potatoes - 1500 and 1400 thousand
tons, vegetables - 500 and 600 thousand tons respectively.

The plan provides the solution of the problem rapid increase in the
region of meat and milk production and, on that basis the increase of for
these products demand combined with import substitution, providing food
security.

Obtaining the planned volume of agricultural production Voronezh
region will be able to export a certain volume of grain, vegetable oil, and
other agricultural commaodities.

Agricultural production in the region is currently characterized by
economic and technological diversity. However in all the area there are
deviations from the basic principles of production zoning, not concerning
agro-climatic potential, market demands, to the requirements of the WTO
are considered should there is no the necessary government support.

The authorities at all levels of management improve territorial and
sectoral division of labor in agricultural production. To do this it is
necessary:

- to change the state policy, aimed to self-sufficiency of the region
with food, in order to better account for the benefits of territorial and
sectoral division of labor in agricultural production, development of inter-
branch exchange;

- to develop interregional exchange as a basis to create specialized
areas for the production of certain agricultural products;

-to realize the benefits of territorial and sectoral division of labor in
agricultural production by various target programs and investment projects.

Cnucok nuTepaTyphl:

1. IlporHo3 pa3BUTHS W pa3MEIICHHUS CEIbCKOXO03IUCTBEHHOTO
npousBojacTBa B Boponexckoir oOmactu mo 2030 roma. KoimmekTus
aBTOopoB - Boponex: M3a-so 'HY HUMDOAIIK [UP Poccuu, 2014. -
38c.

2.  Crparernueckue HampaBieHus pa3BuTus dskoHoMmuknd AlIK
HentpansHoro Yepnozembs: c0. Hayd. Tp. 'HY HHUNDOAIIK I[UP
Poccun Poccenbxozakanemusa. Boponex: I['HY HUHUODOAIIK IHYP
Poccuu, 2012. - 235 c.
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LLT

Crops

Name of cereals sugar beets sunflower potato vegetables
intraregional micro- forecast forecast forecast forecast forecast
Z0nes 2012 2012 2012 2012 2012
(fach) | 2020 | 2030 | () | 2020 12030 | (fact) | 505 | 2030 | (€D | 2020 | 2030 | Y | 2020 | 2030
1. Northwest 216.4 227 | 234 | 154 17 19 649 |63 62 22 24 24 55 6 7
2. Central 398.8 416 | 430 |64.3 69 78 1346 | 132 |129 |318 |33 32 8.8 9 11
3. East 223.2 235 | 243 | 25.6 27 30 76.3 |75 73 11.3 |12 11 1.6 2 3
4. South East 281.1 294 | 305 |22.3 24 27 106.1 | 104 |102 |20.7 |21 21 4.2 5 5
5. South West 266.8 278 | 288 |21.3 23 26 873 |86 84 143 |15 14 3 3 4
Total area 1386.3 | 1450 | 1500 | 1489 |160 | 180 |469.2 |460 |450 |100.1 |105 |102 |23.1 |25 30
Table 1 - Allocation of cultivated areas of major crops in the micro-zones of VVoronezh region for 2020 and 2030, thousands of ha, (all categories
of farms)
Crops
Name of cereals sugar beets sunflower potato vegetables
i ional forecast forecast forecast forecast forecast
uaregiona’ | 2012 2012 2012 2012 2012
(fact) | 2020 | 2030 | (fact) | 2020 | 2030 | (fact) |2020 | 2030 | (fact) |2020 | 2030 | (fact) | 2020 | 2030
1. Northwest 5782 | 879 | 935 | 747.2 | 590 | 708 | 133.2 | 120 | 135 | 3106 | 327 | 305 | 90.1 | 114 | 137
2. Central 1105 | 1668 | 1775 | 3239.2 | 2565 | 3078 | 266.4 241 | 271 454.9 479 | 447 | 160.9 | 205 | 245
3. East 395.7 | 597 | 635 | 1005.7 | 795 | 954 | 150.7 | 136 | 153 | 1648 | 174 | 162 | 26.3 34 | 41
4. South East 502.4 | 756 | 805 | 5929 | 475 | 570 | 190.2 | 172 | 194 | 2913 | 307 | 287 | 68.2 86 | 104
5. South West 529.7 | 800 | 850 | 728.7 | 575 | 690 | 1457 | 131 | 147 202 213 | 199 | 478 61 73
Total area 3111.3 | 4700 | 5000 | 6313.7 | 5000 | 6000 | 886.2 | 800 | 900 | 1423.6 | 1500 | 1400 | 393.3 | 500 | 600

Table 2 - Allocation of gross production of the main kinds of crop production by micro-zones in VVoronezh region for 2020 and 2030, thousands
of tons (all categories of farms)
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THE STRUCTURE OF THE COMPETITION AND
COMPETITIVENESS IN AGRICULTURE

AHHOmClLﬂ/l}Z.' B oannoit cmamove pacemampuearomcs ocobernHocmu
KOHKYpeHYUuu 8 CelbCKOM  Xo3sucmee U gbakmopbl noevluileHUA

KOHKypeHmOCI’lOCO6HOCmu Kak CeNbCKOXO03AUCMBEHHBIX
moeaponpoweodumeﬂed, maxK u npous’@odwwblx umu moeapoe.
Knroueswvie ciloea. KOHKYPEHYUAL, KOHKypeHmOCl’lOCO6HOCWlb,

CelbCKOXO3AUCMEEHHbIE MOBAPONPOU3B00UMENU, NAMb CUL KOHKYPEHYUL,
KOHKYDEHMHbLE NpeuUMyuecmea

The term “economic competition” is originated from the Latin word
«concurrere» (meaning “to collide”, “to compete™) and means struggle or
rivalry in some area suggesting gaining some benefit in case of victory.
A.Smith interpreted the competition as a type of behavior when individual
sellers and buyers vie with each other in a market for the most
advantageous terms of sale or purchase, correspondingly [Zakshevskaya,
2013]. He also believed that the competition of the very “invisible hand” of
the market coordinating the activities of its participants, and its key
objective is the maximization of profit from the current operations.

The Russian economist R.Fathutdinov introduced the following
definition of economic competition, “Competition is the process of a
subject’s control over its competitive advantages in order to achieve the
victory or other objectives as the result of a rivalry with its competitors for
the best satisfaction of the objective and/or subjective needs of the market
in observance of the legislation in force or under the natural conditions”
[Fathutdinov, 2008]

The world-famous expert in the matters of economic competition
M.Porter suggested the concept of five competitive forces which provide
the determinants of the greatest effect upon the companies under the terms
of market competition [Porter, 1998]. According to this concept, the
competition conditions in a certain market can be described as the result of
interaction of the following competitive forces — the existing and operation
companies, entrance of new competitors, suppliers, consumers, and
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substituting goods.

From the economic point of view the competition can be scrutinized
in three key aspects:

1.  asthe intensity of the competition within a market;

2. asthe self-regulating element of the market mechanism; and

3. and the criterion defining the type of the industry segment.

Market competition is the reasonably required media providing for
normal development of market economy as a system. Even though the term
“competition” 1s sometimes used with negative meaning similar to
“confrontation” alluding to the waste of resources for this activity, the
market without competition is impossible as an economic system. As for
the estimation of this phenomenon, it depends more on the methods
applied rather than the essence of the phenomenon itself. On the other
hand, lack of competition of any description (for instance, in case of
natural monopoly) is also considered as negative situation, as under the
terms of absence of threats the companies have no considerable stimuli for
improvement of their operations.

Differences of the approaches of economists to the definition of the
essence of competition are also marked in their study of the category
“competitiveness”. The key aspects of competitiveness can be enunciated
as follows — multivariance; relativity; various approaches to estimation and
analysis at its different levels (goods, company, industry, country).
Nevertheless, some of the advantage points are quite similar for a company
and a country [Sabetova, 2015]

R.Fathutdinov defines the competitiveness as the feature of an object
describing the degree of satisfaction of a certain need compared to the best
similar objects represented in the given market [Fathutdinov, 2008].

The features of the competition in the agriculture are determined by
its specific character. Among these features for this sector we can point out
multistructurality, where there are manufacturers (and consequently —
competitors) of various proprietary forms and scale of operation. The
structure of the sectoral competition here can be presented as follows:

1) agricultural manufacturers, including:

- agricultural companies of various proprietary forms;

- peasant farm enterprises;

- commodity private farm holdings;

2) non-commodity private farm holdings, which can be both
consumers and manufacturers satisfying their own demand,;

3) import from other countries and regions.

As well as in any other market, the five competition forces affect the
agricultural sector, but in different degrees due to various circumstances —
price disparity, local monopsony, types of commodities and required
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resources, etc. The scheme of this competition is presented in the figure 1.

Entrance of new
competitors

Can be restricted to any degree by
the access to the land resources

Strongly affect the sector in Have considerable influence,
guestion especially due to price disparity

Sellers (suppliers of

Buyers (consumers and,
materials and machinery)

in greater scale,
processors and retailers)

Agricultural
manufacturers

| Negligible effect, as most of agricultural
| products can not be replaced (food)

Substitutes mostly exist within the same sector

Substitute
commodities

Fig. 1 — Scheme of the five competition forces for agriculture

Among the peculiarities of the competition within agricultural
markets the following are the most noticeable:

1) the strongest of the five competition forces are the buyers (mainly
processors, manufacturers) which often become local monopsonists;

2) typically, there is in-sector competition with non-commodity
private farm holdings providing for the needs and demand of their
members for the same products as the larger manufacturers produce
(besides, they affect both agricultural manufacturers and processors as they
usually produce the final consumable product (foods) for themselves and
sometimes — for scores of their relatives living in town);

3) partly internal consumption of the produced commodities,
sometimes — with minimum attention to their production cost;

4) considerable effect of natural (and thus — uncontrolled or partly
controlled) factors;

5) natural difficulties in production flexibility increase (in terms of
time lag, for instance, due to seasonality in crop growing or to the period
required for an animal maturation in livestock breeding; in terms of
quality, for instance, such parameter as fibrin content in wheat seeds
cannot be changed immediately or even rapidly).

On the other hand, we see certain opportunities for agricultural
companies aiming at the improvement of the competitiveness of their
commodities, such as:

1) “green” (environmentally clean) production — the food produced
by such methods is much more valuable for the consumers, especially for
export to other countries;

2) introduction of new crops and animals to be processed into
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“exotic” food — again, with higher price;

3) start-up of in-situ processing that reduces the agricultural
company’s dependence on the monopsonistic processors and allows
organization of more flexible and probably “green” production;

4) breeding of animals with shorter natural maturation period
(poultry, rabbits);

5) protected ground vegetable growing with longer vegetation period.

The competitiveness of the companies in agricultural sector greatly
depends on the competitiveness of their products. Nevertheless, we may
suggest the following ways to increase the advantages, besides the stated-
above positions concerning commodity competitiveness:

1) purchase and introduction of multifunctional machinery, lean
production, and enegry-saving technologies;

2) improvement of the labour resources qualification and motivation;

3) vertical and horizontal integration including both agricultural and
processing companies and intermediaries.

Thus, the competitiveness of the companies in the agricultural sector
and the goods they bring to the market may be improved, though this
requires more or less considerable investments and sometimes -
governmental support.
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ECOLOGICAL AND ECONOMIC EVALUATION IN ENERGY
RUBLES IN ORDER TO FIND WAYS OF MANAGEMENT

Annomayusi. B xo0e 3nepeemuyueckoeo anaiuza QyHKYuOHUposaHus
JIECHbIX — 2eocucmem C UYeablo  Onpeoeiums  3HepeodpgdexmusHvle
MexHon02UU  NPUPOOONONIL3068AHUS, Oblld  BbIAGIEHA HEO0OXO0OUMOCb
88e0CHUsl 8 NPAKMUKY IKOJIO20-IKOHOMUYUECKOU OYEeHKU - HOHAMUs
«OHepaopyoib lIpuonecmposckoti Monoasckou Pecnyonuxuy.
Ynusepcanonocmo npeonoscenno2o memooa cocmoum 8 moM, Umo
BLINONHAMb paciembl NO 3ampamam, MONCHO 8 a00oM 2ocydapcmee, C
yenvio noucKka nymetl payuoHAaIbHO20 X03UCMEO8AHUSL.

Knrouesvie  cnosa. Ouepeemuueckuii  aHanu3,  payuoHaAIbHOE
NPUPOOONOIb308aHUE,  IKON020-IKOHOMUUECKASI OYEHKA, IHepeopyO.ib
IIpuonecmposwsi.

Introduction

The most acute problem is the rapid increase in energy consumption
of mankind. It can be assumed that the contribution of the effects of energy
production and consumption in the destruction of the environment almost
basic. Understanding disaster looming over mankind confronts science
urgent, huge social significance of the problem at the global level - to
develop a new methodology for the meek of the market and, based on the
creation of new technology the world of the future of humanity - peace
meek. This technology will be required to ensure not only a reasonable
level of profitability of business and the welfare of society, but mainly the
high efficiency of natural resources, especially in the field of energy
[1,2,3,4].

Materials and methods

In the energy analysis of the functioning of forest geosystems to find

energy-efficient, sustainable technologies in the management of forest
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ecosystems of, identified the need for the introduction of the practice of
environmental-economic evaluation of the concept of "Energoruble
Pridnestrovian Moldavian Republic."

Thus, in order to comply with the new trends in the energy-
metrological economy and taking into account the factors of the practical
application of the principles of ecological and energy analysis to evaluate
the proposed "Energoruble Pridnestrovian Moldavian Republic" by
analogy with the Russian Federation [5], that is:

Denomination - invariant 1 penny -1,000,000.0 - joules; 3 pennies -
3,000,000.0 - joules; 5 cents -5,000,000.0 - joules; 10 cents - 10000000.0 -
joules; 20 cents - 20000000.0 - joules; 50 cents - 50000000.0 - joules; 1
ruble - 100,000,000.0 - joules; 3 rubles - 300,000,000.0 - joules; 5 rubles -
500,000,000.0 - joules; 10 rubles -1,000,000,000.0 - joules; 25 rubles -
2500000000.0 - joules; 50 rubles - 5000000000.0 - joules; 100 rubles -
10,000,000,000.0 - joules.

That is, in one "Energoruble Pridnestrovian Moldavian Republic”,
the invariant is 100.000.000,0 joules, which may correspond to the
estimated 2,5 kWh of electricity produced in Pridnestrovian (this kind of
energy is electricity produced in the Republic). This system is invariant
applicable for almost any country in the world.

Results and its discussion

As a result, any energy consumption for manufacturing processes or
other energy assessment of the functioning of the system we can convert at
par "Energoruble Pridnestrovian Moldavian Republic" and if you want to
count on lower costs to the formula in real currency of any country (in the
formula is an example for Pridnestrovian):

Z = E/IE;*K*S,

Where: | - the cost in real currency at the current time, Pridnestrovian
Moldavian Republic rubles;

E - the energy cost of the process, technology, etc. in joules;

Er - invariant one "Energoruble Pridnestrovian Moldavian Republic
rubles” (100.000.000,0 Joules), J;

K - number of kilowatts of electricity in one "Energoruble
Pridnestrovian Moldavian Republic rubles " kilowatt hour;

S - the cost of one kilowatt electricity rubles Pridnestrovian
Moldavian Republic rubles, Pridnestrovian Moldavian Republic rubles,
rubles.

As a practical example of the proposed evaluation system will
conduct the calculation of economic efficiency technologies reforestation
(previously assessed techniques and reforestation conducted energy
analysis of selected technologies) [6] in the “"Energoruble Pridnestrovian
Moldavian Republic"”, obtained this are shown in figure 1.
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Fig. 1. The effectiveness of reforestation technologies per 1 ha in the "Energoruble
Pridnestrovian Moldavian Republic"

Thus, the proposed technology reforestation in comparison with
other applied technologies of reforestation in the Republic will, on average
(including loss reforestation technology Ne 3) profit of 25.049.560,66 * 10°
joules or the proposed system invariant 25.049,56 "Energorubley
Pridnestrovian Moldavian Republic " 1 ha the restored forest communities,
in addition, this technology restores the forest geosystems Republic on
natural type with predominant species common oak, biodiversity and the
natural environment and forest communities, including more efficient use
of the energy of the natural rent is the technology of environmental
management.

The wversatility of the proposed environmental and economic
assessment is that perform calculations on the costs of certain processes
and phenomena that can be anywhere in the world in any state, and
proposed formula can allow through the market cost of energy to calculate
the invariant in the currency of that finally give the opportunity to see the
real picture of the economy and take an appropriate decision in the
interests of the right of the national economy.

Conclusions

In this case the economic evaluation in the energy rubles, quite
dramatically shows the loss ratio is not good housekeeping in the last
century, the technology of reforestation number 1 profitable, but profits
secured currency "paper" is not supported by real values, that is, short-term
market conditions showed the imaginary profits approach and forest
natural environment, the addition of a natural forest geosystems
Pridnestrovian suffered losses on unprofitable and pay bills. That energy
and metrological evaluation can show the real, not a distorted picture of the
ecological and economic way to select the management, as for the actual
losses are not imaginary, and have to pay for frequent lifting not account,
in this case, to pay the lost and destruction of biodiversity is no longer
possible.
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STATE AND TENDENCIES OF DAIRY CATTLE BREEDING
DEVELOPMENT IN THE CENTRAL BLACK SOIL REGION

Annomayusi. B Oamnou cmamve paccmampusaromcs 80npocwl,
ompadicarowue HNOJN0NHCeHUe Ompaciu MOJOYHO20 CKOMOBOOCMBA 8
oonacmsax llenmpanvno-YepHozemHno2o pezuona, 8viAGNAIOMCA HAUbOJee
cyujecmeeHHble MEeHOeHYUU 8 NPouU3B00Cmee MON0KA, 0DOCHOBbIBAOMCS
Gpaxmopwi, ocparHunuarOwjue BO3IMONCHOCMU  CElbCKOXO3AUCTNEEHHBIX
mosaponpouzsooumeriell N0 Hapawu8aHuro MOoJ10YHO20 NPOU3BOOCMEA.

Knrouesvie cnosa. Monounoe cxomogoocmeo, Ilenmpanvro-
Yeprozemubwlil pecuoH, meHOeHYUU pa3eumus, TUMUmMupyrouue Gaxmopul.

The dairy cattle breeding are one of the main branches of agricultural
production. Development of this branch is connected not only with the
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production of valuable food, but also with optimum use of such types of
agricultural grounds as haymakings and pastures. Besides, Cattle is an
excellent source of organic fertilizers. Without using them it is difficult to
provide reproduction of fertile lands. Besides, we would like to highlight
the social importance of dairy cattle breeding. Development of dairy
production provides creation of quite a large number of workplaces in the
village and promotes growth of country people’s income. It is connected
with high labour input of branch.

In the conditions of planned economics each agricultural enterprise
had a dairy and commaodity farm, and production of milk was subsidized
by the state.

Radical economic reforms connected with privatization of economics
and sharp reduction of all economic processes’ regulation caused an
increased tendency of dairy herd’s reduction. The same reasons for the
reduced production of milk are in general across the Russian Federation
and in the areas of the Central Black Soil region (figure 1).

0 T T T T T T T T T T T T T T T T T T T T T T T 1
1990 1991 1992 1993 1994 1095 1996 1097 19008 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014

. . . Kurskregion  =0=Lipetskregion  ==—Tambov region
—=Belgorod region =0=Voronezh region — = P = =

Fig. 1 - A livestock of cows in farms of all categories of the CBS areas, thousands of heads.

If on an average across the Russian Federation in 2014 in comparison
with 1990 the livestock of cows decreased more than by 2.4 times (from
20.56 millions of heads to 8,5 million ), on an average in the CBS — more
than by 4 times. "Leaders" in this field are Tambov (by 6.5 times), Lipetsk
(by 5.14 times) and Kursk (5.05 times). Only in VVoronezh region, since
2009 we can see a steady growth of a livestock of cows (from 144.8
thousands of heads in 2008 to 179.5 thousands of heads.).
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The reduction of milk livestock wasn't compensated by growth of
dairy efficiency of cattle. It objectively caused the reduction of milk

production in all regions of CBS, except Voronezh region (table 1).

On average in a year in the period:
Indicators 1990 1991- | 1996- | 2001- | 2006- | 2011-
1995 2000 2005 2010 2014
Belgorod region 1024.7 839.3 623.4 615.1 557.4 545.9
Voronezh region 1496.4 1102.6 791.9 727.2 651.7 748.7
Kursk region 962.4 740.8 486.2 423.9 397.3 367.8
Lipetsk region 716.3 560.1 389.4 369.8 303.6 265.5
Tambov region 802.0 602.1 347.3 301.8 263.3 221.9

Table 1 — Production of milk in farms of all categories, thousand tons
It is calculated according to Russtat [5]

It should be noted that the main decline in production of milk fell on
the agricultural organizations: in Tambov region — by 8,8 times, in Kursk —
in 4,1, in Lipetsk — by 3 times.

Such a decline in the production of milk led to the point when in the
last years Lipetsk and Tambov areas started more importing milk and dairy
products than exporting (table 2).

Regions 2000 2005 2010 2011 2012 2013 2014
Import
Belgorod region 113.9 238.5 262.6 276.8 238.8 278.9 265.5
\/oronezh region 32.5 459.9 416.2 397.8 408.1 397.1 323.3
Kursk region 23.7 50.3 40.7 44.8 54.0 65.4 88.3
Lipetsk region 9.7 43.3 130.0 144.0 158.9 177.8 192.9
Tambov region 16.3 721 117.7 109.2 93.9 82.2 77.5
Export
Belgorod region 301.7 3528 |3641 |3804 |348.1 387.1 | 368.3
\oronezh region 87.1 439.3 | 4229 |4130 |4340 |4334 |3905
Kursk region 74.0 106.2 101.6 98.0 117.6 109.9 117.1
Lipetsk region 385 64.9 91.2 116.2 132.3 128.0 143.1
Tambov region 235 79.1 85.3 79.7 77.4 69.3 73.4
Of balance
Belgorod region 187.8 114.3 101.5 103.6 109.3 108.2 102.8
\oronezh region 54.6 -20.6 6.7 15.2 25.9 36.3 67.2
Kursk region 50.3 55.9 60.9 53.2 63.6 445 28.8
Lipetsk region 28.8 21.6 -38.8 -27.8 -26.6 -49.8 -49.8
Tambov region 7.2 7.0 -32.4 -29.5 -16.5 -12.9 -4.1

Table 2 — Import-export of milk and dairy products (in terms of milk of the established fat
content), thousand tons
It is calculated according to Russtat [5]
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The fall of milk production against the background of a low level of
the population’s income caused a low level of its consumption (table 3).

Regions 2000 2005 2010 2011 2012 2013 2014
Belgorod region 213.4 | 2255 265.6 259.0 262.2 261.6 261.1
\oronezh region 237.8 |233.7 |2545 |263.0 |267.0 |268.6 |269.9
Kursk region 2156 | 2205 |2356 |237.0 |2441 |243.6 |2281
Lipetsk region 236.3 |219.6 |2255 |228.6 |230.3 |[2323 |2324
Tambov region 191.8 196.4 1934 185.4 178.0 178.8 179.1

Table 3 — Consumption of milk and dairy products (in terms of milk of the established fat
content) per capita, kg
It is calculated according to Russtat [5]

Thus, according to the recommendations of the Ministry of Health
and Social Development [2] the consumption of milk and dairy products in
terms of milk has to constitute from 320 to 340 kg. The World Health
Organization of the UNO recommends to consume 360 Kkg.

Orientation to modernization of dairy cattle breeding based on the
loan of foreign technologies, the milking equipment, forage equipment,
selection achievements, etc. shows that ensuring competitiveness of
domestic milk and growth of investment appeal of the branch is impossible
without the essential state support and wide use of innovations [4].

The major factors constraining the development of dairy cattle
breeding are the following:

e a high capital intensity of the branch at a high cost of
investment resources and long payback periods of investments;

e monopolism of the overworking enterprises in the market of
milk and a serious pressure upon small processors on the part of
network structures;

e the deepening disparity of prices on milk and the resources
necessary for its production;

¢ instability of purchase prices on milk;

o low level of natural fodder grounds efficiency;

¢ limited opportunities of increasing a genetic potential of a dairy
herd and introducing innovative developments, etc.

At the same time it should be noted that nowadays in the Russian
Federation there are quite favorable prerequisites of the development of
dairy cattle breeding. We can see an active process of modernization of
existing farms and the construction of new dairy complexes; an increase in
demand for sour-milk and ecologically safe dairy products is observed.
The selection work aimed at increasing a productive potential of dairy
cattle has been sped up; leasing of breeding dairy cattle is developing; the
guaranteed support of the branch within the State program for 2013-2020
has been declared; there is a high potential of natural fodder grounds,
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which hasn’t been realized yet.

Essential reserves of growth of the milk production efficiency are in
the optimization of food supply of the branch, the reduction of forage
losses and its qualities. Other important issues are an increase of
diversification of forage, deepening of dairy specialization of agricultural
producers, development of the relations of production cooperation and
agro-industrial integration, improvement of agrarian structure of economy
and providing a rational combination of large, average and small forms of
managing [1].

We can achieve the improvement of quality management of dairy
production using modern information technologies and the formation of an
adequate system of information support [3].

Farms of the population can become an additional source of
accumulation of volumes of milk production. But this can become possible
if there is a possibility of preparation of high- quality rough and juicy
forage and a pasture of cattle during spring and autumn periods on the
improved pastures; the formation of infrastructure of milk preparation at
support prices; possibilities of acquisition of the breeding young by the
population with a high dairy potential on favorable terms; the organization
of an effective system of zoo veterinary service of farms of the population;
ensuring access to preferential credit resources, inclusion farms of the
population to a system of subsidizing commodity milk production [4].
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THE QUESTION OF CHOICE DEVELOPMENT STRATEGY OF
AGRICULTURAL ENTERPRISES

Aunomayusa. B cmamve paccmompeHvl  npobnemvl  @vlOopa
cmpamecuu passumus CEeNbCKOXO3AUCTNBEHHBIX npeonpusimuil,
npeocmasiieHvl N00X00bl K 3adadam ux obocrnosanus. Knaccugpuyuposanuvl
9MANIOHHBlE CIMPAMe2UU C MOYKU 3PEeHUsL BOZMOICHOCIU UX NPUMEHEHUS] 8
Kauecmee 06a308biX OJisl CEbCKOXO03AUCMBEHHBIX NPEONPUSNULL.

Kniouesvie cnosa: cmpameausi pazeumusi CeibCKOXO3AUCHBEHHBIX
npeonpuamuti, 06a306vle U  OMAIOHHbIE  cmpamezuu, 3aKOH O
cmpame2uiecKkom NIAHUPOBAHUU, Kaaccugpuxayusi 9MANIOHHBIX
cmpamezull.

The large number of researches is devoted to problems of choice
development strategies of the enterprises. It’s connected with the value of
strategic planning as instrument of enterprise development. Strategic
planning hasn’t included in the practice of the majority subjects of
agribusiness yet. However, without the development of science-based
development strategy it’s impossible to overcome the crisis and lay the
foundation for the advanced development of the agricultural sector.

In economic literature there are several approaches to problems of
justification of development strategy of enterprises.

One scientist considers that the basis of the development strategy
should be based on the market position of the company. It includes three
main variants for development of the market strategy.

The first of them is connected with leadership in minimization of
costs of production, the second — with specialization in production, the
third — with fixing a particular market segment and focus the company on
it.

The first relates to the leadership to minimize production costs, and
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the second - with specialization in production, the third - with the fixing a
particular market segment and focus the company on it. [3]

Other groups have offered to take into account structural changes in
the external environment, the third note importance of high-quality
changes in region economy [2].

The problem of choosing the development strategy of the enterprise
belongs to problems of decision-making with alternative options. To make
a choice of the best strategy, the person making this choice has to have a
clear view of the purpose which achievement will be served by the chosen
alternative. Thus it is necessary to define criteria by which the assessment
of alternative options will be carried out.

In practice, to determine the general direction of development of the
enterprise should be applied reference or base development strategies.
Within basic strategy some components are formed: the main directions of
the general development are specified; strategic spheres of activity are
defined; ways of achievement of goals are located.

Basic strategy of planning have to be realized in organic interrelation
with system of the functional strategies reflecting concrete ways of
achievement of the planned purposes of separate divisions and services of
the enterprise [1].

We have analyzed formation of strategy at the level of the
agricultural enterprises.

In order to study the influence of external operating conditions of the
agricultural enterprises, we took the Ternovsky district of the Voronezh
region as object of research.

The area has pronounced agrarian specialization. The agriculture is
presented by 16 agricultural enterprises, 52 country (farmer) farms and
personal farms. The main direction of agricultural production is the plant
growing.

In cattle breeding decrease in a livestock of a cattle is still not
stopped, takes place low efficiency of cattle.

Investment attractiveness of the area for many years remains rather
low. That is connected, first of all, with the advancing level of
development of the neighboring territories, a low level of development of
transport infrastructure of the area, limited number of highly qualified
personnel.

To assess the strategic management and to identify the main factors
affecting the economic efficiency of the region, we used a methodology of
PEST- analysis. The technique purpose is detection of the political,
economic, social and technology factors rendering crucial importance on
activity of the area.

Among political factors, changes in a trade policy of the state and its
restrictions on import (tab.) have the greatest impact.
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From economic factors the greatest threat is posed by change of

exchange rates, rates of inflation and the income of the population.

In group of socio-cultural and technology factors it is necessary to
allocate such factors as improvement of a level of quality of life of the
population and progress in efficiency of use of raw materials and materials.

The analysis showed that the development strategy and planning of
future activities of the Ternovsky district must take into account the impact
of these factors. It is also necessary to make efforts for decrease in their
negative impact to efficiency of activity.

Influen Mark Average
Description of a factor ceofa 'g\rﬁgi‘g weighted
factor 1 2 3 4 5 mark
Political factors
Stability of the political
power and government 2 2 ! 2 3 2 2.0 0.16
Tendencies to regulation of
branch 2 2 3 3 2 3 2.6 0.21
Quantitative and high-quality
restrictions of import, trade 2 4 3 2 4 3 3.2 0.26
policy
Economic factors
Rate of inflation 2 3 4 4 3 3 34 0.27
Exchange rates 3 5 5 4 5 5 4.8 0.58
Level of the income and its
distribution 2 3 4 | 4 2 3 3.2 0.26
Growth of employment of the
oopulation 1 2 3 3 3 3 2.8 0.11
Socio-cultural factors
Relation of consumers to
import goods and services 1 2 121321 2 0.07
Relation of consumers to
natural products 1 2 3 3 2 2 2.4 0.10
Improvement of a level of
quality of life of the 2 3 3 3 3 2 2.8 0.22
population
Technology factors

Level of innovations and
technological development of 2 1 2 2 1 1 1.4 0.11
branch
Access to the latest
technologies 2 1 1 2 2 2 1.6 0.13
Progress in efficiency use of
raw materials and materials 2 2 3 2 2 2 2.2 0.18
General total 25 - - - - - 34.4 -

Table 1 — An assessment of probability of change factors included in PEST analysis

Thus, the development strategy is the most important component of
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activity of the agricultural enterprise. In modern conditions the main goal
of strategy consists in achievement of long-term competitive advantages
which will provide a survival and steady functioning of the enterprise in
the future.
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IMPROVING BUSINESS PLANNING IN ENTERPRISES

Annomayus. B cmamve nokazana HeobXooumocmsv  OusHec-
nianuposanus.  OnpedeieHvbl — npakmuku U npoyeccvl  OU3Hec-
NILAHUPOBAHUSL.

Knrouegvie cnosa: buzHec-niaHuposarue, Ou3Hec-naH,
npeonpusimue, MeHeoNICMeHmM.

Business planning is an independent type of planning activities,
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which is directly related to business.

Foreign practice of running companies, which achieved significant
business success, among many management methods used by uses
business planning. Leaders of these companies have mastered the basic
methodological approaches to business planning and effectively implement
their system logic in their daily management activities. Thanks business
planning they learned to distinguish the main development priorities,
monitor and effectively manage resources, predict likely changes in
business, address the issues of funding. Systematically conducted research
activities of foreign firms show that the causes of the absolute majority of
bankruptcies are failures or lack of business planning.

However, the use of business planning for the development and
validation of management solutions in Russian enterprises - is an exception
rather than a rule. Many entrepreneurs do not yet have a possibility, and
some just cannot deal with business planning at least for a year. Practice
shows that most managers still do not know methodology and philosophy
of business planning and are skeptical about its usefulness. At the same
time the need for a radical change in management is long overdue. A large
part of industrial enterprises "lies" and branches of light and food industry
revived mainly owing heightened market conditions. At the same time they
use the same inefficient management. Possible adverse changes in market
conditions and economic conditions in the country, lack of development of
the Russian financial and credit markets will not allow "stagnation"
management of even prosperous companies to maintain their potential.

Today the Russian market is developing rapidly, and it’s becoming
increasingly difficult to make enormous profits, focusing on some chance
and improvisation. The planning process helps businesses to think and
prioritizes management efforts between problems solve and also rationally
allocate the necessary resources and optimize the economic performance of
the firm. It is better to postpone the ill-considered action, requiring a lot of
resources than to face a situation of failure because of their lack of
implementation. As a rule, a major resource is funds, the lack of which
often leads to a revision of the company's strategy. Here, the key role
belongs to the financial section of the business plan. The use of decision-
making support model brings enterprise management to significantly
algorithmized process similar to the management of complex technical
systems.

Consequently, we found out that the business plan together with the
model becomes a tool for forecasting performance of the company and
management. Participation in the implementation of the business plan of
management personnel at various levels helps it define its role in the
business and improve the efficiency of operations and mutual coordination,
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and ultimately teaches and develops organizational skills of the
management. Teaching Management in the market is essential for effective
development.

In this regard, there is one more argument in favor of the
development of the business plan of the company. For management value
of the process of preparing a business plan is no less important than the
business plan itself. Instead of training on expensive real life experiments,
the business plan enables management to avoid some fatal errors cost a few
hundred hours of concentrated analytical work. Only understanding this
allows you to come to the effective use of business planning in the
management practice.

In a market is impossible to achieve sustainable business success if
you do not plan its development, effectively constantly accumulate
information on your own conditions and prospects, on the state of the
target markets, the situation with your competitors and so on.

Not only must you accurately understand your needs for the future in
material, labor, intellectual and financial resources, but also provide their
sources, be able to identify the effectiveness of the use of resources in the
enterprise.

Today, most commercial companies have no formal plans adopted,
there is no required scheduling mechanism: different kinds of norms,
standards and so on. Planning is replaced by a different kind of decisions
of the owner alto those or other directions of economic activity, which are
usually designed for the next period and do not provide orientation for the
future. This is due to the rapid changes in the market sense situation and
economic conditions, small number of managerial staff in small
businesses, the authority with substantial experience in economic
management, although the practice often of executives at large enterprises,
having brings them to a deadlock.

Thus, the essence of business planning is manifested in solving
strategic and tactical challenges facing the company, in an objective
assessment of their own business firms, and in that the business plan is an
essential tool for project and investment decisions in accordance with the
needs of the market and the current economic situation.
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FEATURES OF FEEDING CALVES IN THE FIRST DAYS OF
LIFE.

Annomayus: B oannoti cmamee npedcmasienvl npoobaemuvl pa3eumus
HOBOPOJMCOEHHbIX — melam  U3-3a  He  NPABUIbHO20  KOPMJIEHUS.
llpeonacaromea  s¢ghgpexmusnvie  cnocodovl  KOpMAeHuss menam — Om
PpodicOeHUsl 00 NOJIHO2O 83DOCIEHUAL.

Knrouesvle cnosa: nuwesapumenvras cucmema, npooyKMUSHOCMb
HCUBOMHBIX, BbIPAWUBAHUE METLM.

Rearing calves remains the most challenging area in the work of a
livestock specialist since the level of morbidity and mortality has been
high. So far calves in contrast to the young pigs and poultry have a
complex multi-chamber stomach, also comprising intervals (tripe, mesh,
book) that developduring the milk period and to a large extent determine
the specificity and complexity of approaches to feeding calves.

The formation of calves, the type of metabolism and the development
of the digestive system are influenced by many factors. However, the most
practical interest is the question of how the feeding of calves with some or
other fodder affects the phenotype and the level of subsequent productivity
of adult animals.

Recently there appeared in the literature the term "acceleration" of
the rumen, which implies the need to increase the total area of stimulation
of the mucous membranes (increase of absorption capacity) and the rapid
increase of its volume from an early age of calves.

Highly effective approaches to feeding calves intended to
"accelerate” the rumen should be based on specialists, clear understanding
of the nature of changes in their digestive system, according to the growth
and development. In the process of transformation of the type of digestion
in young cattle there are three periods.
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The first one is monogastric or propfilactic period (about three
weeks) thit the rennet-enteric (intestinal primary) type of digestion,
characteristic of monogastric animals (pigs, dogs, and so on.).

The second is a mixed development period of stomach (from three to
four weeks to complete weaning), that is in addition to the primary
digestion there processes of formation of mucous stomach (rumen, books,
nets), the rate of which, especially the rumen depends on the type of fodder
fed.

The third is the period after drinking milk (from the time of weaning
age and older), when the type of ruminant digestion dominates the primary
intestinal.

You can talk about the three most effective methods aimed at an
accelerated development of pancreatic digestion in calves. This means
early teaching them to mixed fodder; constant access to fresh water;
Acrtificial fauna by feeding rumen contents of healthy and mature animals.
Additional factors that facilitate the normal development of the digestive
system as a whole, can be attributed to the use of feeding calves with
probiotics, prebiotics, acidifiers, coccidiostats, enzymes and other
additives. And no one doubts this

Early Schooling calves to granular Prestarter additives, Prestarter dry
mixtures. Hay traditionally used in the feeding of calves is a good source
of natural fauna rumen. However, it is almost not digested by calves at the
of up to a month, and then it’s digestibility gradually increases. But of the
effect whole hay on the development of the rumen walls (absorption
capacity) is inferior to quality grain concentrates. So at the beginning of
this century, many researchers have begun to recommend to feed calves
with hay only at the age of 1 - 1.5 months. According to the US experts, if
the initial dry fully mixed diet (granulated alfalfa, bran, cereals, etc.)
contains more than 25% neutral detergent fiber (in terms of crude fiber -
more than 13%), then they can do whithout hay.

In a newborn calf the rennet occupies almost 60% of the total volume
of the stomach, and in an adult animal - only 7-8%. A different pattern is
observed in the rumen: in a newborn calf it reaches 25%, and in an adult
animal - up to 80%.

In the United States, where they milk more than 9,000 kg of milk per
cow, even at the end of the last century attention was focused on the fact
that weaning calves from the mother's milk later than 8 weeks leads to
higher costs. According to the American breeders, weaned calves diet
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based on forage and concentrates is generally cheaper than milk and it’s
substitutes. In addition, as long as the young consume milk, their growth is
limited. Their weight increases after weaning, provided the calf is properly
adapted to the diet of roughage. The same conclusion was reached by
Russian scientists who have studied feeding the fodder Prestarter "Fast and
the Furious” and starter K711 to calves of black-motley breed with the
future productivity of cows of more than 7000 kg of milk per year and
steers, fattened to produce white veal.

Permanent access to fresh clean water. Water entering directly into
the rumen unlike milk is of great importance for the development of a tiny
calf. Rumen of 1 kg of live weight calves consume 3-4 times more water
than adult animals with the rate. If there is a sufficient amount of water, in
the rumen there may be intensive bacteria that cleave digestible
carbohydrates of the feed, resulting in formation of volatile fatty acids
acetic, propionic and butyric. They irritate the intestinal wall, stimulate the
growth of the villi. The sooner the calf begins to drink water, the faster he
will develop a rumen. The animal will start to eat more herbal feed. This
fact is clear enough, but in many households it is the lack of water
consumption that is the cause of problems in the young. An average
demand of calves in water is about 10% of weight.

It is especially important to observe an uninterrupted supply of water
in summer, as well as at night, when they receive a ration, against the
background of growth of palatability at the age of three weeks. In case of
partial transfer to another type of feeding, the amount of water youngsters
drink can be significantly increased. During weaning from milk calves can
drink more than 9 liters of water per day.

Dueto lack of moisture calves become sluggish, less active, which is
accompanied by diarrhea, thet can’t be treated medically.

Fauna Typically, useful cellulose lytic organisms begin to colonize
the rumen from the second week of life. The walls of the rumen at this time
are too thin and smooth, the villi are not formed yet.

To populate the rumen of a calf with microflora, it is necessary to
provide nutrients. If it is fed with milk only or substitute for, thanks to the
formation of esophageal reflex trough these products get directly into the
abomasum. Increased consumption of the feed mixtures by a calf in early
life leads to a better functioning of the rumen both through the microbial
population and the suction function. With the growing consumption of the
starting diet the secretion of the pancreas, will increase, in particular, the
development of pancreatic amylase enzyme, which is needed to degrade
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starch. The development of the rumen leads to greater consumption and
better assimilation of grain starting diet, which results in more intensive
growth of the calf.

A well-functioning rumen can also serve as an important line of
defense against intestinal pathogens that cause diarrhea in calves.
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ASSESSMENT OF FACTORS OF MACRO-ENVIRONMENT OF
THE ENTERPRISE WITH APPLICATION OF THE TECHNIQUE
OF PEST ANALYSIS

Annomayus. B Oannmou cmamwe Oaemcs  oyeHka  Maxkpo-
IKOHOMUYECKUX  (aKmopo8  MUNUYHO20  CElbCKOXO3AUCMBEHHO20
npeonpuamus  Bopoueocckoi  obnacmu.  Oyenka  OCHO8aHA  HA

pe3yibmamax PEST-ananuza. Onpedenstomcs Haubonee 8adjicHvie
Gaxmopei, guuAlowWue  Ha  IKOHOMUYECKYIO  3pdexmusnocmo
npeonpusimusl.

Kntouesvie cnosa: cmpamezuueckoe naanuposanue, PEST-ananus,
KA4eCmeeHHblll — aHaIu3, MAKPO-I9KOHOMUYecKUue (haxkmopul, OyeHKd
aghpexmusrnocmu UsMeHeHue  cmeneHu  GIUSAHUSL — (PAKMOPOS,
CebCKOX035lCmeenHoe npeonpusimue, Bopouedcckas obaacme.

One of the most important conditions of implementation of strategic
planning at the enterprise and identifications of the major factors having
Impact on economic efficiency of functioning of the studied commercial
organization is the general assessment of factors of environment. [4, page
189]
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This assessment includes: 1) carrying out a qualitative analysis of the
macro factors of the company using the procedure PEST-analysis; 2)
assessment of the probability and extent of changes in the importance of
factors included in the PEST-analysis; 3) assessment of materiality of
analyzed environmental factors for the enterprise. [1, p. 204]

The objective of this research was identification of the major factors
of a macro-enterprise rendering crucial importance on results of its
financial and economic activity. The typical agricultural enterprise of the
region — ACM "Ternovskaya" of Ternovsky district of the Voronezh
region was chosen as an object of research. [3, page 31-35] Results of

PEST analysis are presented in table 1.

Socio-cultural factors

Political factors

- The developed network of social
establishments

- Level of the natural
movement of the population
- Improvement of a level of quality of life of
the population

- High consumer demand

- Relation to natural and environmentally

friendly products

and mechanical

- Legal acts of local authorities and central
government

- Support from the state

- Implementation of the municipal target
program on the territory of the municipal area
- Antimonopoly Legislation

- Monetary policy

Economical factors

Technological factors

- Existence of large transport arteries

- Growth of employment of the population

- Taxation level

- Rate of inflation

- Level of the real income of the population
and their distribution

- Competition in the industry

- The level of innovation and technological
development of the industry

- Access to the latest technologies

- The degree of use, deployment and transfer
of technology

- Progress in efficiency of use of raw
materials and manufactured materials

Table 1 - Key environmental factors influencing the activity of ACM "Ternovskaya"
identified with the help of PEST — analysis

In table 1 all the factors were grouped into four social and economic
spheres. That allowed us to apply a system approach to selection of factors,
to exclude their duplication, to gain a clear idea about strengths and
weaknesses of the studied organization in each of the spheres considered.

Nevertheless, it is obvious that both groups, and separate factors are
characterized by a different degree and importance of influence on
efficiency of activity of the enterprise studied.

In this regard, collection of information on dynamics and nature of
change of each factor, and also an assessment of the importance and extent
of influence of each factor became the following stage of carrying out

PEST analysis.
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Influenc Expert review Estimation

Description of a factor e of aj[1 [2 3 4 5 Average adjusted for
factor rating weight
Political factors

Regulations of local

authorities and  central 3 5 5 4 3 5 4.4 0.53
government

Support from the state 3 3 3 3 2 3 2.8 0.34
Implementation  of  the

municipal target program on 1 ) 1 2 ) ) 18 0.07

the territory of the municipal
area

Socio-cultural factors

Requirements to quality of

oroduction 2 2 2 3 2 1 2 0.16
Relation to natural and

environmentally friendly 1 2 3 3 2 2 24 0.10
products

Improving the quality of life ) 3 3 3 3 2 28 0.22

of the population

Economic factors

Rate of inflation 2 3 4 4 3 3 3.4 0.27

Competition in the industry 2 2 2 3 1 2 2 0.16

Income levels and

distribution 2 3 4 4 2 3 3.2 0.26

The growth of employment 1 2 3 3 3 2.8 0.11
Technological factors

The level of innovation and 2 1 2 2 1 1 14 0.11

technological development

of the industry

Access to the latest 2 1 1 2 2 2 1.6 0.13

technology

Progress in the efficiency of 2 2 3 2 2 2 2.2 0.18

the use of raw materials

Grand total 25 - - - - - 32.8 -

Table 2 — The assessment of probability of change and degree of the importance of the factors
included in PEST analysis

In the calculation of table 2 indices, the power of influence of each
factor was evaluated according to a scale from 1 to 3, wherein:

1 point means that the impact of the factor is small, any change in the
factor does not significantly affect the company's activities;

2 points - only significant change of the factor affects the sales and
profits of the company;

3 points - the impact of the factor is substantial, any fluctuations
cause significant changes in the sales and profits of the company.

The assessment of probability of fluctuation of factors was carried
out by means of a method of an expert assessment [2, page 158]. Thus, the
five-point scale was applied where:

1 point means the minimum probability;

5 points mean the maximum probability of change of the
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environmental factor studied.

During synthesis of the data presented in table 2 the assessment of
importance of influence of the considered factors in table 3 was carried
out.

Estimation Estimation
Factor adjusted for Factor adjusted for
weight weight
Political Economical
Regulations of local authorities . .
and central government 0.53 Rate of inflation 0.27
Support from the state 0.34 Income levels and distribution 0.26
Implementation of the Competition in the industry 0.16
municipal target program on the 0.07
territory of the municipal area The growth of employment 0.11
Socio-cultural Technological
Improving the quality of life of 0.22 Progress in the efficiency of 018
the population ' the use of raw materials '
Requirements to quality of Access to the latest
production 0.16 technology 0.13
Relation to natural and The level of innovation and
environmentally friendly 0.10 technological development of 0.11
products the industry
Table 3 - Assessment of materiality of factors affecting the economic efficiency of the
enterprise

On the basis of the data obtained, it is possible to draw a conclusion
that among political factors changes in regulations of local authorities and
the central management can have the greatest impact.

Among economic factors the greatest threat is posed by inflation
rates change and changes in level and distribution of the population
income.

In the group of welfare factors the improvement of the level of
quality of life of the population has the greatest impact.

Among technological factors it is necessary to pay attention to such
factors, as progress in efficiency of the use of raw materials and
manufactured materials.

Therefore, when working out a strategy of development and planning
further activity of ACM "Ternovskaya" it is necessary to take into
consideration the influence of the listed factors and to make efforts to
decrease their negative influence on the results of financial and economic
activity of the organization studied.
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REASONS FOR THE MARKETING DECISION CONCERNING IN-
SITU MILK PROCESSING

Annomayusa: B cmamwe paccmampusaomcs  8o3modcHoCmU
npeonpusmus — Npou3eooumesnsi MONOKA NO  e20 nepepabomke,
BbIAGNIEHHblE 6 X00€ MAapPKemuH208020 UCCIe008anus. JlaHa oyeHKa
KOHKYDEHMHBIX NpeuMyuecms, Komopvle Npeonpusimue noiyyaem 8
pe3yiomame  6HeOpeHUss COOCMBEHHOU  nepepabomkKu, a  maxice
9KOHOMUYECKASl OUEHKA pPe3yIbmamos 5mo20 6HeOpPeHus: Nno mpem
8apuaHmam ¢ pasHblMU Macumadamu u cneyupuxkou npou3zsoo0cmea
npooyKma.

Knrouesvle cnosa: monoko, colp ueuun, nompedienue, coOCmeeHHdas:
nepepabomka

Contemporary global economic and politic conditions cause the risk
of failure of Russian agricultural manufacturers to fulfil 6the required
indicators of National Programmes for self-sufficiency with milk and dairy
products. That is why the design of the measures for efficiency growth in
dairy sub-complex of agriculture becomes the one of utmost importance.
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We can be sure that the self-sufficiency level for milk in Russia in
2013 was one of the lowest among the other agricultural products - 77%
while the Doctrine of Food Safety requires at least 90%.

At the level of companies we also can undertake some steps toward
the satisfaction of the population’s demand for dairy products and the
improvement of a company’s competitiveness. The object of our research
was “Agrofirma “Tikhiy Don”, Ltd., located in Zadonsk district of Lipetsk
region. During the last four years milk took about 20 % in the structure of
market goods cost of this company.

The company has very limited choice of market outlets for milk (see
fig. 1). In fact, there is only one such outlet as the sales to the company’s
employees should be considered as non-profit, for the price of milk here is
equal or below its cost.

.
price=cost "

[ty oo 1 [ PO | [T e[ comomer |

unprocessed milk

Fig. 1 — Market outlets for milk, “Agrofirma “Tikhiy Don”, Ltd.

Milk is not a highly profitable commodity for the company, but the
general tendency is positive. Price of milk has been growing much faster
during the last four years than its cost, so, as the result, the profitability
level increased by 16 percentage points.

The key principle of marketing is to present such commodity to the
market which the consumer wishes to buy in order to satisfy his needs,
instead of trying to sell the commodity which the company managed to
produce regardless the existing demand. That is why to make the decision
concerning which commodity “Agrofirma “Tikhiy Don”, Ltd. should bring
to the final consumer market, we first of all have done the market research.

By means of circulating the questionnaire through Internet social
networks, we interrogated 248 people in Zadonsk, Yelets, Lebedyan’, and
Usman’ districts of Lipetsk region. Starting our research we assumed three
possibilities for in-situ milk-processing for the company in question —
production of preserved milk products (tinned milk and dry milk),
production of fermented dairy food (such as yogurt, fermented baked milk,
etc.), production of cheese. The first group of products was dismissed by
the very first question as it was found out that some part of the population
does not buy preserved milk products at all. So, we had to choose between
the second and third decisions and the choice was made based on the ways
of the product consumption. The research demonstrated that there are
various ways to consume cheese and it may even be given to children
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(except for babies, of cause).

Thus, we decided on the traditional Armenian smoked Chechil
cheese (also known as “plated cheese”). It was found out that 28.2 % of
people included in the research buy this cheese quite regularly, the
majority consumes it as a snack, with beer or for a light meal without any
connection with alcohol (fig. 2).

The ways of Chechil cheese
consumption, %

# Snack or meal
& For children
¥ For travelling

& With beer

Fig. 2 — Distribution of Chechil cheese consumers in terms of consumption ways

As a result of our research and also based on the information we
possess about the market situation and specific features of production and
storing of cheese, including smoked cheese, we drew certain conclusions
concerning competitive advantages and disadvantages of this method of
milk processing for the conditions existing in Lipetsk region. The
advantages and disadvantages of the suggested project of Chechil cheese
production by “Agrofirma “Tikhiy Don”, Ltd., are shown in the table 1.

Item Advantages Disadvantages
Competition | Almost no barriers for market entry Many competitors, small
business

Demand If we consider the sample to be Should all produced milk be
representative, the Lipetsk region market processed production is
capacity (excluding Lipetsk itself) is 1289 85.65 t per year (6.6 % of
tons per year the market capacity)

Product The commodity has quite lengthy sell by (up

features to 90 days for smoked cheese), convenient
small packages of —0.1-0.4 kg

Price Our price can be comparatively low As any other cheese this
Small packs reduce the negative impression product is rather expensive
of the price per kilogram as the buyer just with retail price 600 — 750
does not notice it rubles per kg

Sale Due to long sell by and absence of special
requirements for storing any way of delivery
within the region is available

Table 1 — The advantages and disadvantages of the project of Chechil cheese production by
“Agrofirma “Tikhiy Don”, Ltd.

As the table 1 demonstrates, the advantages are more numerous and
important than disadvantages, so we suggest this product for “Agrofirma
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“Tikhiy Don”, Ltd., for entering the final consumer market.

The key disadvantages concern price, while the lack of ambition to
seize a considerable market share can be interpreted a competitive
advantage for this company.

We suggested three variants of in-situ milk processing (table 2).

Variant # Description

1 One-shift operation of the processing shop, 250 days per year, processing of 3200
centners of milk which is about half of the annual production of the company.
The rest is to be sold unprocessed. The product is smoked plaited cheese

2 Processing of all produced milk with simple equipment (without purchase of a
processing complex). Two-shifts operation of the processing shop, 8 hours a day,
268 days per year. The product is smoked plaited cheese, 200-300 g packs. Total
cost of the equipment including the smokery is 380 ths rubles

3 Processing of all produced milk with purchase of a processing complex. Total
cost of the equipment is 750 ths rubles. Two-shifts operation of the processing
shop, 6 hours a day, 285 days per year. The product is unsmoked cheese in
various forms — plaits, sticks, threads, etc.

Table 2 — Description of the three variants of in-situ milk processing by “Agrofirma “Tikhiy
Don”, Ltd.

According to the performed survey, depreciation period for the
required equipment is 5 years. However, despite considerable credit
interest and the necessity to repay the debt within one year, the payback
period was calculated to be 0.1 — 0.2 year for all three project variants (or
1.5 — 2.5 months). Profitability levels for the project variants are expected
to be: for the variant 1 — 43.4 %, for the variant 2 — 56.2 %, for the variant
3 -88.4 %.
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