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Aim. To estimate the inÀuence of contemporary climatic changes to the forming of the cereal crops productivity
(winter wheat and corn) depending on the adaptive measures system (fertilizer, cultivating, crop rotation type) in
the agrocenoses of the Central Left-Bank Ukraine’s Forest-Steppe. Methods. On the basis of long-term (35-40
years) investigations in the multifactor stationary ¿eld experience, the dynamics of the cereal crops productivity depending on cultivation, crop rotation type and fertilizer has been analyzed. The inÀuence of meteorological
indices on the nature of a trends’ temporal movement in the cereal crops productivity has been modeled. Results.
The effective use of an excess heat resource is connected to the introduction of mineral and organic fertilizers subject to different cultivation methods in various crop rotation types. For the crop rotation with the perennial grass
at treatment with 6 t/ha of manure and average dose of fertilizers, the productivity of winter wheat, independent
of the cultivation method, was 4.69 t/ha, barley – 4.54 t/ha; whereas during 2001í2010 due to replacement of
manure with side-line products – 4.21 and 3.37 t/ha respectively, i.e., less by 0.48 and 1.17 t/ha. The productivity
of spring barley, as compared to the manure treatment period, has reduced in average by 0.66 t/ha, or by 23.8 per
cent; alongside, it remained highest at the deep subsurface loosening of soil. Return from the applied fertilizers
proved to be higher by 123 per cent independent of the method of treating the soil. In ¿ve-plot pea-including crop
rotation the average productivity of winter wheat in 2001í2010 decreased by 1.09 t/ha, or by 20 per cent. The most
considerable reduction in the grain productivity has been ¿xed at both the subsurface and surface loosening of
soil. As for the crop rotation with the perennial grass, on the contrary, a more considerable drop in the productivity was at ploughing (-0.59 t/ha). The corn productivity in the crop rotation with the perennial grass grew at various cultivation methods by 1.71 t/ha average, and in the pea-including crop rotation – by 1.95 t/ha. Conclusions.
Excess heat resource during 2001í2013 in conditions of the Left-Bank Ukraine’s Forest-Steppe zone anticipates in
raising tempos the forecast scenarios of the climatic change until 2025 and needs the introduction of the adaptive
agriculture system: the application of differing-depth cultivating for the chernozems with the precise following of
the postharvest cultivation technological operations in the summer-autumn period together with the simultaneous
basic autumn treatment with both organic and mineral fertilizers, however, without the basic dose treatment with
the mineral fertilizers for spring cultivation, and also applying of green-manured fallows in the structure of planted
areas. Under the contemporary conditions, the climatic change, in particular, an increase in the temperature in the
center part of the Left-Bank Ukraine’s Forest-Steppe favorably affects an increase in the productivity of the existing hybrids of corn, whereas the descending general trend has been observed during entire exploration period for
the winter wheat and barley productivity because of an increase in the temperature of air to the critical values in the
period of earing and grain pouring. The excess heat resource is effectively used by the contemporary middle- and
of late-ripening corn hybrids, for which the conditions of optimum soil and atmospheric moisture supply in the
“windburn” are created period of ardent and winter ear crops. That contributes to the growth of their productivity.
Keywords: grain crops, winter wheat, heat resource, subsurface loosening, grain-hoeing rotation, organic fertilizers.
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INTRODUCTION
The global warming in the Ukrainian Forest-Steppe
is of no doubts for any more [1, 2] and is considered
as the experimentally proven fact in evidence. The research of this problem started in the pre-vious century
[3]. According to the forecasts [4], a very rapid growth
in the temperature of air during the vegetal period is
provided to the middle of the 21st century, which corresponds to the assumed substantial increase in the
population and with respect to the growing need for a
quantity of foodstuff. The forecasted climatic changes must be of the vivid seasonal and regional nature,
which requires the more thorough analysis of the already existing climatic situation, in particular, in the
Central Left-Bank Ukraine’s Forest-Steppe. Its detailing will make it possible to reveal the anticipating rates
of raise in climatic indices towards the critical levels of
warming. On the one hand, it is necessary to use an additional heat resource effectively, decreasing the risks
of an increase in the temperature due to the introduction of the adaptive measures system [5, 6], and, on the
other, to ensure the regional and national food safety
through the stabilization of grain economy [7, 8] taking
into account the processes of the chernozems progressive degradation [9, 10] in the Ukrainian agriculture.

plants, 20 per cent – perennial grasses). Treatment system: without fertilizers and N33-66P31-62K41-82 per 1 ha of
the crop rotation + 6-7 t/ha of side-line products. Cultivation methods in the ¿ve-plot crop rotations: depthvarying ploughing for 22–25 cm; depth-varying subsurface loosening for 22-25 cm and shallow subsurface
loosening for 10–12 cm. The weather data during the
experimental period (1998–2013) were obtained from
the Cherkassy Regional Weather Service.
RESULTS AND DISCUSSION

The research has been carried out in the conditions
of the center section of the Central Left-Bank Ukrainian Forest-Steppe by means of the long-term stationary experience at the Drabiv experimental plot of the
Cherkassy State Experimental Station NNTS within
NSC “Institute of Farming Agriculture NAAS”. The
experiment has been performed on the typical lowhumus great-dusty light-clay chernozem with the humus content of 3.8–4.2 per cent, dynamic phosphorus –
12–14 mg in 100 g of soil, dynamic potassium – 8–10
mg in 100 g of soil, pHsalinity = 6.8–7.0. Two types of
¿ve-plot crop rotation: 1) pea-winter wheat-sugar beetcorn-corn (60 per cent – grains, 20 per cent – legumes,
20 per cent – industrial plants); 2) perennial grasseswinter wheat-sugar beet-corn-barley with grasses sowing (60 per cent – grains, 20 per cent – industrial

In last 35 years in the Central Left-Bank Ukrainian
Forest-Steppe, whereto the Drabiv, Zolotonosha and
Chornobayivka Districts of the Cherkassy Region are
geographically located, the average-daily air temperature reached –2.4 ɨɋ in winter, whereas the standard
is –4.2 ɨɋ. A quantity of winter sediments was lowered
by 24 mm. Within the winter period, the sum of minus
temperatures grew up warmer by –274 ɨɋ, only 69 per
cent of sediments fall out. The average-daily air temperature in spring grew by +0.9 ɨɋ, and relative to values during 1913–1976 – by +1.7 ɨɋ. The summer period became warmer by +1.8 wasps, and average-daily
temperature reached +20.4 ɨɋ, whereas the standard is
+18.8 ɨɋ. Autumn grew warmer by +0.5 ɨɋ, and entire
warm period of a year – by +0.8 ɨɋ. Substantially (by
+987 ɨɋ) the sum of ef¿cient temperatures within the
warm period of a year grew, spring grew warmer to
+85 ɨɋ; summer – by +802 ɨɋ, autumns – by +101 ɨɋ.
The sum of effective temperatures increased in summer
by +256 ɨɋ.
During 2001–2010 the average annual air temperature increased by +1.1 ºC, and within the warm period –
by +1.4 ºC. The greatest increase in the average-daily
air temperature is noted into the summer and autumn
periods – by +1.6 and +1.4 ºC respectively, and within the spring period – by +0.5 ºC. The sum of active
and effective temperatures during 2001-2005 grew up
by 112 and 103 per cent, during 2006-2010 – by 117
per cent. For 10 years of experiments the sum of ef¿cient temperatures increased by +430 ºC, and effective
ones – by +358 ºC. That indicates essential worsening in
the weather regime of the warm period of year towards
increase in the aridity. Average annual total precipitation
proved to be above standard by 47 mm, and in the warm
period it remained within the limits of standard. Within
the spring period the sediments fell out by 38 mm less,
in summer - higher by 14 mm, for autumn – higher by 21
mm, while for winter – by 50 mm.
During 2001–2010 the temperature regime at the mentioned part of the Central Left-Bank Ukrainian Forest-
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The aim of the current research consisted in the evaluation of the inÀuence of the contemporary climatic
changes upon the cereal crops productivity forming
(winter wheat, spring barley and corn), depending on
the adaptive measures system (fertilizer, cultivation,
crop rotation type) in the agrocenoses of the Central
Left-Bank Ukrainian Forest-Steppe.
MATERIAL AND METHODS

CLIMATIC CHANGE IMPACT ON THE GRAIN CROPS' YIELDING CAPACITY

Fig. 1. Averaged trends in the winter wheat productivity increase without fertilizers (control) in the crop rotation agrocenoses
in the Left-Bank Ukrainian Forest-Steppe, 1998–2013

Steppe exceeded the indices of the ef¿cient temperatures
sum provision (> 5°ɋ) of the Southern Left-Bank Ukrainian Forest-Steppe in 1982-1992 both according to the
normative indices and current ones, and as for the effective temperatures sum (> 10°ɋ) approached them. Upon
conditions of the Left-Bank Ukrainian Forest-Steppe the
scenario of the change in the weather regime during the
observation period corresponds to the raise tempos of
the temperature conditions (concerning the sum of active and effective temperatures) as this is shown in the
dedicated sources [4, 5].
During 1998–2013 an increase in the winter wheat
productivity is established against the background of
natural fertility (control without the fertilizers) (Fig.
1). A more intensive increase in the productivity is
¿xed on the systematic subsurface and surface cultivating relative to ploughing. That corresponds to the
value of absolute term in the exponential equations
of the trends, which are higher in 1.21-1.33 times.
However, an increase in the productivity at ploughing
is also of high intensity due to higher in 1.56–2.44
times regression coef¿cients in the exponential equations of trends. The average productivity depending
on cultivating grew in 2.1 times and reached 3.06 t/
ha. The average productivity of winter wheat since the
beginning of this research was 3.86 t/ha in 1998, that
AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 2 2014

is higher by 120 per cent (+0.62 t/ha), and as for the
cultivating methods the harvest of grain was higher
at subsurface one (3.75–3.80 t/ha) as in 1998-2013
(3.14–3.18 t/ha).
For a period of 27 years, since the beginning of the research, the dynamic numbers of a change in the winter
wheat productivity (control, without fertilizers) was
of descending nature, whereas during last 10 years –
of ascending one. However, during entire period
of explorations (38 years) the trends of the winter
wheat productivity appeared to be descending (Fig.
2). The comparative estimation of the equations of
the regression in the productivity trends for the regression coef¿cients at the variable in the last 10
years stated that the most ef¿cient increase in the
winter wheat productivity was at the subsurface cultivating, then – at the shallow subsurface one, and
¿nally, – at ploughing (Fig. 1).
At ploughing the productivity was 2.61 t/ha; at the
subsurface cultivating – 2.77 t/ha; at the surface one –
2.91 t/ha. In the crop rotation with the perennial grass
the tendency toward an increase in the productivity
at the subsurface cultivating has been revealed. After
22 years since the beginning of the experiment (until
1998) the winter wheat productivity in the crop rotation
63

Fig. 2. Long-term inÀuence of various cultivating methods at light-humus typical chernozems upon the winter wheat productivity in the ¿ve-plot crop rotations without
fertilizers
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Fig. 3. Long-term inÀuence of various cultivating methods at light-humus light-clay typical chernozems upon the corn productivity at treatment with N66Ɋ62Ʉ82
(average values for various crop rotations types)
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Fig. 4. Long-term inÀuence of various cultivating methods at light-humus typical chernozems upon the spring barley productivity in the ¿ve-plot crop rotation with
perennial grasses at treatment with N33-66Ɋ31-62Ʉ41-82

DEMYDENKO et al.

66

AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 2 2014

CLIMATIC CHANGE IMPACT ON THE GRAIN CROPS' YIELDING CAPACITY

with the perennial grass in the average at various cultivating methods was 3.96 t/ha, and within 2001–2010 –
3.04 t/ha or, by 23 per cent less.
The statistical analysis stated that during 37 years in
the control experiments without fertilizers the maximum-typical winter wheat productivity in the average
at various crop rotations at subsurface loosening
was 4.04–4.91 t/ha, and at systematic ploughing – in
1.05–1.12 times lower. At the systematic surface cultivating the reduction in productivity was less than at
the ploughing, and in comparison with the subsurface
loosening a decrease composed 1.05–1.08 times. The
minimum-typical winter wheat productivity changed
within: 1.91–2.17 t/ha at the ploughing, 2.34–2.78 t/ha
at the subsurface loosening, 2.41–2.64 t/ha at the shallow subsurface loosening. At the ploughing the reduction in the productivity was 1.23–1.28 times relative to
the subsurface cultivating.

In the ¿rst case (ploughing), as for the minimum
and maximum interval of values, the productivity
was lower at the reliable level, whereas in the second
case (surface cultivation) there was a steady tendency toward decrease. The variability of the productivity relative to average meaning at the ploughing
was 33–34 per cent, at the subsurface loosening –
24–26 per cent, and ¿nally, at the surface cultivating – 23–24 per cent.
In the pea-including crop rotation the winter wheat
productivity decreased by 1.21 t/ha or, 23–24 per cent
in average during 2001–2010, while the most considerable decrease proved to be at systematic ploughing
(–0.86 t/ha) and surface cultivating (–1.5 t/ha). Higher
productivity at the subsurface loosening should be explained not only with additional heat resource, but also
high level of potential fertility formed during 37 years
of subsurface loosening [9].

Grain Crops Productivity (t/ha) in the Five-Plot Grain-Hoeing Rotations Depending on Fertilizer and Cultivation
Method upon Conditions of the Left-Bank Ukrainian Forest-Steppe

Crop Plants
Crop Rotations

Ploughing
22í25 cm

Subsurface Loosening,
depth
22í25 cm

10í12 cm

Manure Treatment Period

Ploughing
22í25 cm

Subsurface Loosening,
depth
22í25 cm

10í12 cm

ɇȱɊ

Straw Treatment Period

Control – neither organic, nor mineral fertilizers
Grains – to 60 %, industrial plants – to 20 %, perennial grasses – to 20 %
Grain crops, including
Winter wheat
Barley
Corn

3.97
4.03
3.85
3.43
3.85
3.82
3.67
4.15
4.07
2.71
3.16
3.25
2.51
2.99
2.81
1.96
2.21
2.17
5.72
4.95
4.66
5.62
6.16
6.05
Grains – to 60 %, industrial plants – to 20 %, legumes – to 20 %
Grain crops, including
4.15
4.35
4.38
4.28
4.71
4.57
Winter wheat
3.74
4.28
4.45
2.88
3.05
2.95
Corn
4.51
4.35
4.38
5.67
6.35
6.25
N33–66Ɋ31–62Ʉ41–82 Treatment
Grains – to 60 %, industrial plants – to 20 %, perennial grasses – to 20 %
Crop Plants
6 t/ha of manure
7 t/ha of side-line products
Crop Rotations
Grain crops, including
5.35
5.17
4.75
5.21
5.15
5.02
Winter wheat
4.85
4.65
4.58
4.29
4.21
4.15
Barley
4.41
5.16
4.06
3.38
3.41
3.32
Corn
6.85
5.72
5.65
7.92
7.81
7.62

0.35
0.45
0.55
1.25
0.45
0.35
1.15

ɇȱɊ
0.65
0.46
0.65
1.45

Grains – to 60 %, industrial plants – to 20 %, legumes – to 20 %
Grain crops, including
Winter wheat
Corn

5.77
5.25
6.35

5.75
5.95
5.55

5.15
5.13
5.18
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6.07
4.32
7.83

5.95
4.38
7.55

5.95
4.35
7.55

0.65
0.35
1.17
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The corn productivity in 2001–2010 grew at both
subsurface and surface treatment by +1.21 and +1.39
t/ha, whereas at the systematic ploughing it had a tendency toward decrease. Within the entire period of
experiment the highest corn productivity was after
the ploughing (6.52 t/ha), at the subsurface loosening
the productivity was reduced to 6.47 t/ha, and at the
surface treatment – 6.03 t/ha (ɇȱɊ05 = 0.24 t/ha). The
corn productivity trends were of the increasing nature
independent of the cultivating method. According to
the signi¿cance index (R2) of the equation of the trends
regression is reliable. The productivity trend at the subsurface loosening is most rapidly-growing. The maximal-typical interval of the corn productivity values
at the ploughing was 7.99–10.1 t/ha, at the subsurface
loosening – 8.79–9.55 t/ha, and at the shallow subsurface – 8.11–8.83 t/ha. The minimal-typical interval at
the subsurface loosening was 8.82–9.55 t/ha, whereas
at the ploughing – 7.88–10.10 t/ha, and at the shallow
subsurface one – 8.11–8.85 t/ha. The minimal-typical
interval was 4.11–4.75 t/ha, 3.81–5.09 t/ha and 3.72–
4.43 t/ha correspondingly. The variability of productivity relative to the average value at the subsurface loosening was below 30 per cent, whereas at the ploughing
and surface treatment it exceeded 30 per cent (Fig. 3).
The spring barley productivity in comparison with
1980–1990 reduced on the average by 0.66 t/ha or, by
23.8 per cent, and was the highest at the deep subsurface loosening. Within the entire period of explorations
the average barley productivity was the highest at the
systematic subsurface loosening (3.75 t/ha), then at the
surface treatment it lowered by 0.06 t/ha, while at the
ploughing – by 0.13 t/ha (ɇȱɊ05=0.11 t/ha). The maximal-typical barley productivity was the highest at the
subsurface loosening – 4.55–5.05 t/ha.

fertilizers the average winter wheat productivity independent of the cultivating method was 4.69 t/ha,
the spring barley – 4.54 t/ha, and during 2001–2010
at replacement of manure with side-line products –
4.21 and 3.37 t/ha respectively, what is by 0.48 and
1.17 t/ha less. At the ¿ve-plot pea-including crop rotation the average winter wheat productivity was reduced
by 1.09 t/ha or, by 20 per cent during 2001-2010. At the
grass-including crop rotation, on the contrary, the considerable reduction in the productivity was observed at
ploughing (–0.59 t/ha), whereas the grain productivity remained higher at deep cultivating. The corn productivity at the crop rotation with the perennial grass
grew on the average at various cultivating methods by
1.71 t/ha, and at the pea-including crop rotation – by
1.95 t/ha. A larger increase in the grain productivity has
been noted at the subsurface (+2.09 and +2.0 t/ha) and
surface (+1.97 and 2.37 t/ha) loosening subject to the
crop rotation type.
The spring barley productivity, as compared to 19801990, was reduced on the average on 0.66 t/ha or, by
23.8 per cent, and the highest was at the deep subsurface cultivating. The return from the applied fertilizers
proved to be higher in 1982–1992 by 123 per cent independent of the cultivating method. The barley productivity was reduced at ploughing (–1.57 t/ha), and the
most considerable drop was at subsurface and surface
loosening: -1.60 and -1.60 t/ha respectively.

The matter of the excessive heat resource effective
use is connected to the mineral and organic fertilizers
treatment; also taking into account the different cultivating methods at the crop rotations of various types
(see Table 1). At the grass-including crop rotation and
treatment with 6 t/ha of manure and average dose of

The cereal crops productivity at the organic-mineral
fertilizer and crop rotation with the perennial grasses
never changed (5.09 and 5.13 t/ha), but at the peaincluding crop rotation it reliably grew up at various
cultivating methods. At the manure treatment against
the background of the mineral fertilizers the addition of
grains was 1.14 and 1.27 t/ha on the average, while at
replacement of manure with side-line products – 1.43
and 1.47 t/ha, depending on the type of crop rotation.
The increase of the grain owing to introduced fertilizers in 2001–2010, as compared to 1976–1998 grew
by 1.25 and 1.16 times respectively to the crop rotation
either with grasses, or pea. Depending on the cultivating method the return from the organic-mineral fertilizers treatment (6 t/ha of manure) in the form of the
increase of grains was higher at ploughing and subsurface loosening: +1.38 and 1.14 t/ha and 1.62 and
1.40 t/ha respectively to the crop rotation either with
grasses, or pea. At the replacement of manure with
side-line products (6–7 t/ha) the addition of the grain
owing to applied fertilizers proved to be higher at
ploughing for the crop rotation with grasses, and for
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Both at the ploughing and shallow subsurface loosening, the typical productivity was reduced by 1.05–1.12
times. Independent of the cultivating method, the variability of the barley productivity was below by 30 per
cent, whereas exceeded 30 per cent in control without
fertilizers. The trends of the productivity change were
of the descending nature with the reliable difference
(according to R2 index) concerning the cultivating
methods (Fig. 4).

CLIMATIC CHANGE IMPACT ON THE GRAIN CROPS' YIELDING CAPACITY

the crop rotation with pea was unchanged independent
of cultivation method (see the Table).

the contemporary agriculture, and also the use of greenmanured fallows in the structure of planted areas.

The period of 2011–2013 was critical according to
the indices of temperature conditions: the annual sum
of effective temperatures (> 5 ɨɋ) exceeded standard by
+395 ºC, during the warm period of year – by +280 ºC,
and during the summer period – by +146 ºC. As for
the sum of ef¿cient temperatures: during a year in
whole – by +415 ºC, during the warm period of year –
by +289 ºC, during the summer period – by +150 ºC
compared to the standard. The average-daily air temperature since June till July (phase the earing-grain
pouring-ripening of both winter and spring cereals)
exceeded standard by +1,5–1.7ºC (the standard is
+20.1 ɨɋ), the sum of effective temperatures (> 5 ɨɋ)
was above standard by +125 ºC, and the sum of active
ones – by +200 ºC. That creates conditions, when during the critical growing phases both winter and spring
cereals fall into “the windburn” decreasing their productivity.

2. In the contemporary conditions of the climatic
change, in particular, an increase in temperature
to the forecasted rate of 2025 in the Central LeftBank Ukrainian Forest-Steppe favorably affects an
increase in the productivity of the existing corn hybrids, whereas the productivity of winter wheat and
barley has the descending general trend during entire
period of studies through an increase in the temperature of air to the critical values in the period of grain
earing and pouring. The excessive heat resource is
effectively used by the contemporary corn hybrids
of middle- and late-ripening groups, for which in the
“windburn” period of spring and winter cultures the
optimal conditions of soil and air moisture supply
are provided contributing to increase in their productivity.

According to the data [4, 5], by 2025 the average
daily air temperature during the vegetal period in
the Central Left-Bank Ukrainian Forest-Steppe must
grow to +17.74 ºC, while by the forecast scenario [4] –
to +18.14 °C (until 2050), but in 2011–2013 the
average-daily air temperature in April-October appeared to be +18.5 ºC, what is by +2.48 ºC higher
than the standard; in the summer period – +21.2 ºC,
which exceeds the standard by +1.7 ºC, and the
annual average-daily temperature increased by
+2.05 ºC, while the standard is by +7.22 ºC. Following to the temperature indices coinciding with the
scenario by A.G. Tarariko [5] during 1982–2012 and
the forecasted scenario for 2025–2050 [4], it is similar to the Central Steppe.

3. The analysis of the c ereal crops productivity durin g 2011–2013 ac quires the special importa nce d epending on th e crop rotation type, fertilizer and cul tivating method. The productivi ty
o f winter wheat in th e pe a-including c rop rotati on at sys tema tic ploughing is 4.67–5.15 t/ha , at
surfac e cultivat ing int errupt e d b y ploughing for
sugar beet – 5.0–5.05 t/ ha, at the per manent surfac e c ultiva t i ng for all plants in crop rotation –
4.50–4.6 4 t/ha. In the crop rotation with the pe r e nn ia l g rass the winter wh eat p rodu ctivity ap peared to
be the highest at surface cultivating – 4 ,89–4.95 t/ha,
and at subsurface loose ning and pl o u gh in g the
w heat produc tivity was 4.7 3 and 4.50 t/ha, what is
reliably low er (ɇ ȱɊ 0.05 = 0.25) relative to systematic
ploughing.

1. The excessive heat resource observed during 20012013 in the Central Left-Bank Ukrainian Forest-Steppe
anticipates in raising tempos the forecast scenarios of
the climatic change until 2025 and requires the adaptive agriculture system introduction. First of all, this is
the implementation of the steppe agriculture methods:
depth-varying chernozems cultivation, soil protective
by its nature, subject to the precise following of the
postharvest cultivation technological operations in the
summer-autumn period with the simultaneous autumnal basic treatment with both organic and mineral fertilizers; also denying of the basic dose of the mineral
fertilizers during spring cultivation, as it is common for

4. The corn productivity in the crop rotation with
pea and grass was highest at ploughing: 9.45–10.0
and 11.3 t/ha respectively. At the subsurface loosening the corn productivity was reduced by 1.03 and
1.7 t/ha subject to the crop rotation types, and after
surface cultivating it decreased to 8.53–8.85 t/ha.
The cereal crops productivity proved to be the highest on systematic ploughing both at the crop rotations with the grass and pea: 6.45 and 8.19 t/ha
respectively. At the subsurface loosening the grain
crops productivity had a tendency towards decrease,
but remained within the limits of the reliable values:
productivity decreased by 0.76 and 0.57 t/ha or 9.3
and 8.8 per cent; at the surface cultivating – to 0.86
and 0.92 t/ha or to 10.5 and 14.3 per cent (reliable
value).
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ȼɭɥ. ȼ. ȼ. Ⱦɨɤɭɱɚɽɜɚ,13, ɋɦɿɥɚ, ɑɟɪɤɚɫɶɤɚ ɨɛɥ.,
ɍɤɪɚʀɧɚ, 20700
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Ɇɟɬɚ. Ɉɰɿɧɢɬɢ ɜɩɥɢɜ ɫɭɱɚɫɧɢɯ ɡɦɿɧ ɤɥɿɦɚɬɭ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ (ɩɲɟɧɢɰɿ ɨɡɢɦɨʀ ɬɚ ɤɭɤɭɪɭɞɡɢ) ɡɚɥɟɠɧɨ ɜɿɞ ɫɢɫɬɟɦɢ ɚɞɚɩɬɚɰɿɣɧɢɯ
ɡɚɯɨɞɿɜ (ɭɞɨɛɪɟɧɧɹ, ɨɛɪɨɛɿɬɤɭ, ɬɢɩɭ ɫɿɜɨɡɦɿɧ) ɜ ɚɝɪɨɰɟɧɨɡɚɯ ɰɟɧɬɪɚɥɶɧɨɝɨ ɥɿɜɨɛɟɪɟɠɧɨɝɨ Ʌɿɫɨɫɬɟɩɭ ɍɤɪɚʀɧɢ.
Ɇɟɬɨɞɢ. ɇɚ ɨɫɧɨɜɿ ɞɨɜɝɨɫɬɪɨɤɨɜɢɯ (35í40 ɪɨɤɿɜ) ɛɚɝɚɬɨɪɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɭ ɛɚɝɚɬɨɮɚɤɬɨɪɧɨɦɭ ɫɬɚɰɿɨɧɚɪɧɨɦɭ
ɞɨɫɥɿɞɿ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɞɢɧɚɦɿɤɭ ɜɪɨɠɚɣɧɨɫɬɿ ɡɟɪɧɨɜɢɯ
ɤɭɥɶɬɭɪ ɡɚɥɟɠɧɨ ɜɿɞ ɨɛɪɨɛɿɬɤɭ ʉɪɭɧɬɭ, ɬɢɩɭ ɫɿɜɨɡɦɿɧɢ ɬɚ
ɭɞɨɛɪɟɧɧɹ, ɚ ɬɚɤɨɠ ɡɦɨɞɟɥɶɨɜɚɧɨ ɜɩɥɢɜ ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɧɚ ɯɚɪɚɤɬɟɪ ɡɦɿɧɢ ɬɪɟɧɞɿɜ ɜɪɨɠɚɣɧɨɫɬɿ
ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɭ ɱɚɫɿ. Ɋɟɡɭɥɶɬɚɬɢ. ȿɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɟɫɭɪɫɭ ɩɨɜ’ɹɡɚɧɟ ɿɡ
ɜɧɟɫɟɧɧɹɦ ɦɿɧɟɪɚɥɶɧɢɯ ɬɚ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɡɚ ɪɿɡɧɢɯ
ɫɩɨɫɨɛɿɜ ɨɛɪɨɛɿɬɤɭ ʉɪɭɧɬɭ ɜ ɫɿɜɨɡɦɿɧɚɯ ɪɿɡɧɨɝɨ ɬɢɩɭ. ɍ
ɫɿɜɨɡɦɿɧɿ ɡ ɬɪɚɜɚɦɢ ɡɚ ɜɧɟɫɟɧɧɹ 6 ɬ/ɝɚ ɝɧɨɸ ɬɚ ɫɟɪɟɞɧɶɨʀ
ɞɨɡɢ ɞɨɛɪɢɜ ɜɪɨɠɚɣɧɿɫɬɶ ɨɡɢɦɨʀ ɩɲɟɧɢɰɿ ɧɟɡɚɥɟɠɧɨ ɜɿɞ
ɫɩɨɫɨɛɭ ɨɛɪɨɛɿɬɤɭ ɫɬɚɧɨɜɢɥɚ 4,69 ɬ/ɝɚ, ɹɱɦɟɧɸ ɹɪɨɝɨ –
4,54 ɬ/ɝɚ, ɚ ɡɚ 2001í2010 ɪɨɤɢ ɩɪɢ ɡɚɦɿɧɿ ɝɧɨɸ ɧɚ ɩɨɛɿɱɧɭ ɩɪɨɞɭɤɰɿɸ – ɜɿɞɩɨɜɿɞɧɨ 4,21 ɿ 3,37 ɬ/ɝɚ, ɳɨ ɦɟɧɲɟ
ɧɚ 0,48 ɿ 1,17 ɬ/ɝɚ ɜɿɞɩɨɜɿɞɧɨ. ȼɪɨɠɚɣɧɿɫɬɶ ɹɱɦɟɧɸ ɹɪɨɝɨ ɩɨɪɿɜɧɹɧɨ ɡ ɩɟɪɿɨɞɨɦ, ɤɨɥɢ ɜɧɨɫɢɥɢ ɝɧɿɣ, ɡɧɢɡɢɥɚɫɹ
ɭ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 0,66 ɚɛɨ ɧɚ 23,8 %, ɚ ɧɚɣɜɢɳɨɸ ɜɨɧɚ
ɥɢɲɚɥɚɫɹ ɡɚ ɝɥɢɛɨɤɨɝɨ ɛɟɡɩɨɥɢɰɟɜɨɝɨ ɨɛɪɨɛɿɬɤɭ. ȼɿɞɞɚɱɚ
ɜɿɞ ɜɧɟɫɟɧɢɯ ɞɨɛɪɢɜ ɛɭɥɚ ɜɢɳɨɸ ɧɚ 123 % ɧɟɡɚɥɟɠɧɨ ɜɿɞ
ɫɩɨɫɨɛɿɜ ɨɛɪɨɛɿɬɤɭ. ɍ ɩ’ɹɬɢɩɿɥɶɧɿɣ ɫɿɜɨɡɦɿɧɿ ɡ ɝɨɪɨɯɨɦ
ɫɟɪɟɞɧɹ ɜɪɨɠɚɣɧɿɫɬɶ ɩɲɟɧɢɰɿ ɨɡɢɦɨʀ ɡɚ 2001í2010 ɪɨɤɢ
ɡɧɢɡɢɥɚɫɹ ɧɚ 1,09 ɬ/ɝɚ ɚɛɨ ɧɚ 20 %. ɇɚɣɿɫɬɨɬɧɿɲɟ ɩɚɞɿɧɧɹ
ɜɪɨɠɚɣɧɨɫɬɿ ɡɟɪɧɚ ɛɭɥɨ ɡɚ ɛɟɡɩɨɥɢɰɟɜɨɝɨ ɬɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɨɛɪɨɛɿɬɤɿɜ: í1,57í1,60 ɿ 1,60 ɬ/ɝɚ ɜɿɞɩɨɜɿɞɧɨ. ɍ ɫɿɜɨɡɦɿɧɿ ɡ ɬɪɚɜɚɦɢ, ɧɚɜɩɚɤɢ, ɫɭɬɬɽɜɿɲɟ ɡɧɢɠɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɜɢɹɜɢɥɨɫɹ ɡɚ ɨɪɚɧɤɢ (í0,59 ɬ/ɝɚ), ɚ ɜɢɳɨɸ ɜɪɨɠɚɣɧɿɫɬɶ
ɡɟɪɧɚ ɥɢɲɢɥɚɫɹ ɡɚ ɝɥɢɛɨɤɢɯ ɨɛɪɨɛɿɬɤɿɜ. ȼɪɨɠɚɣɧɿɫɬɶ
ɤɭɤɭɪɭɞɡɢ ɜ ɫɿɜɨɡɦɿɧɿ ɡ ɛɚɝɚɬɨɪɿɱɧɢɦɢ ɬɪɚɜɚɦɢ ɡɪɨɫɥɚ ɜ
ɫɟɪɟɞɧɶɨɦɭ ɩɨ ɨɛɪɨɛɿɬɤɚɯ ɧɚ 1,71 ɬ/ɝɚ, ɚ ɜ ɫɿɜɨɡɦɿɧɿ ɡ ɝɨɪɨɯɨɦ – ɧɚ 1,95 ɬ/ɝɚ. ȼɢɫɧɨɜɤɢ. ɇɚɞɥɢɲɤɨɜɢɣ ɬɟɩɥɨɜɢɣ
ɪɟɫɭɪɫ ɭ ɩɟɪɿɨɞ 2001í2013 ɪɪ. ɜ ɭɦɨɜɚɯ ɥɿɜɨɛɟɪɟɠɧɨʀ
ɱɚɫɬɢɧɢ Ʌɿɫɨɫɬɟɩɨɜɨʀ ɡɨɧɢ ɍɤɪɚʀɧɢ ɡɚ ɬɟɦɩɚɦɢ ɧɚɪɨɫɬɚɧɧɹ ɜɢɩɟɪɟɞɠɚɽ ɩɪɨɝɧɨɡɧɿ ɫɰɟɧɚɪɿʀ ɡɦɿɧɢ ɤɥɿɦɚɬɭ ɞɨ
2025 ɪɨɤɭ ɬɚ ɩɨɬɪɟɛɭɽ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɚɞɚɩɬɢɜ70

ɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ: ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɨɝɥɢɛɢɧɧɨɝɨ ɨɛɪɨɛɿɬɤɭ ɱɨɪɧɨɡɟɦɿɜ ɡ ɱɿɬɤɢɦ ɞɨɬɪɢɦɚɧɧɹɦ ɬɟɯɧɨɥɨɝɿɱɧɢɯ
ɨɩɟɪɚɰɿɣ ɩɿɫɥɹɠɧɢɜɧɨɝɨ ɨɛɪɨɛɿɬɤɭ ɜ ɥɿɬɧɶɨ-ɨɫɿɧɧɿɣ ɩɟɪɿɨɞ ɡ ɨɞɧɨɱɚɫɧɢɦ ɨɫɧɨɜɧɢɦ ɨɫɿɧɧɿɦ ɜɧɟɫɟɧɧɹɦ ɨɪɝɚɧɿɱɧɢɯ ɿ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɳɨ ɪɨɛɢɬɶ ɧɟɞɨɰɿɥɶɧɢɦ
ɜɧɟɫɟɧɧɹ ɨɫɧɨɜɧɨʀ ɞɨɡɢ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɩɿɞ ɜɟɫɧɹɧɭ
ɤɭɥɶɬɢɜɚɰɿɸ, ɚ ɬɚɤɨɠ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɞɟɪɚɥɶɧɢɯ ɩɚɪɿɜ
ɭ ɫɬɪɭɤɬɭɪɿ ɩɨɫɿɜɧɢɯ ɩɥɨɳ. Ɂɚ ɫɭɱɚɫɧɢɯ ɭɦɨɜ ɡɦɿɧɚ ɤɥɿɦɚɬɭ, ɡɨɤɪɟɦɚ, ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɰɟɧɬɪɚɥɶɧɿɣ
ɱɚɫɬɢɧɿ Ʌɿɜɨɛɟɪɟɠɧɨɝɨ Ʌɿɫɨɫɬɟɩɭ ɍɤɪɚʀɧɢ ɩɨɡɢɬɢɜɧɨ
ɜɩɥɢɜɚɽ ɧɚ ɡɪɨɫɬɚɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɿɫɧɭɸɱɢɯ ɧɚ ɫɶɨɝɨɞɧɿ
ɝɿɛɪɢɞɿɜ ɤɭɤɭɪɭɞɡɢ, ɬɨɞɿ ɹɤ ɞɥɹ ɜɪɨɠɚɣɧɨɫɬɿ ɨɡɢɦɨʀ ɩɲɟɧɢɰɿ ɿ ɹɱɦɟɧɸ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɚɝɚɥɶɧɢɣ ɫɩɚɞɧɢɣ ɬɪɟɧɞ
ɡɚ ɜɟɫɶ ɩɟɪɿɨɞ ɞɨɫɥɿɞɠɟɧɶ ɱɟɪɟɡ ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɞɨ ɤɪɢɬɢɱɧɢɯ ɡɧɚɱɟɧɶ ɭ ɩɟɪɿɨɞ ɤɨɥɨɫɿɧɧɹ
ɿ ɧɚɥɢɜɭ ɡɟɪɧɚ. ɇɚɞɥɢɲɤɨɜɢɣ ɪɟɫɭɪɫ ɬɟɩɥɚ ɟɮɟɤɬɢɜɧɨ
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɭɱɚɫɧɿ ɝɿɛɪɢɞɢ ɤɭɤɭɪɭɞɡɢ ɫɟɪɟɞɧɶɨ- ɿ
ɩɿɡɧɶɨɫɬɢɝɥɨʀ ɝɪɭɩɢ, ɞɥɹ ɹɤɢɯ ɭ ɩɟɪɿɨɞ “ɡɚɩɚɥɭ” ɹɪɢɯ ɿ
ɨɡɢɦɢɯ ɤɭɥɶɬɭɪ ɫɬɜɨɪɸɸɬɶɫɹ ɭɦɨɜɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ʉɪɭɧɬɨɜɨɝɨ ɿ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɥɨɝɨɡɚɛɟɡɩɟɱɟɧɧɹ, ɳɨ ɫɩɪɢɹɽ
ɡɪɨɫɬɚɧɧɸ ʀɯɧɶɨʀ ɜɪɨɠɚɣɧɨɫɬɿ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɡɟɪɧɨɜɿ ɤɭɥɶɬɭɪɢ, ɨɡɢɦɚ ɩɲɟɧɢɰɹ, ɬɟɩɥɨɜɢɣ ɪɟɫɭɪɫ, ɛɟɡɩɨɥɢɰɟɜɢɣ ɨɛɪɨɛɿɬɨɤ, ɡɟɪɧɨ-ɩɪɨɫɚɩɧɚ
ɫɿɜɨɡɦɿɧɚ, ɨɪɝɚɧɿɱɧɿ ɞɨɛɪɢɜɚ.
ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɧɚ ɭɪɨɠɚɣɧɨɫɬɶ
ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɩɪɢ ɪɚɡɧɵɯ ɫɩɨɫɨɛɚɯ ɨɛɪɚɛɨɬɤɢ
ɩɨɱɜɵ ɜ ɚɝɪɨɰɟɧɨɡɚɯ ɡɟɪɧɨ-ɫɜɟɤɨɥɶɧɵɯ
ɫɟɜɨɨɛɨɪɨɬɨɜ ɥɟɜɨɛɟɪɟɠɧɨɣ Ʌɟɫɨɫɬɟɩɢ ɍɤɪɚɢɧɵ
Ⱥ. ȼ. Ⱦɟɦɢɞɟɧɤɨ 1, ȼ. Ⱥ. ȼɟɥɢɱɤɨ 2
ɑɟɪɤɚɫɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɨɩɵɬɧɚɹ ɫɬɚɧɰɢɹ
ɇɇɐ «ɂɧɫɬɢɬɭɬ ɡɟɦɥɟɞɟɥɢɹ ɇȺȺɇ»
ɍɥ. ȼ. ȼ. Ⱦɨɤɭɱɚɟɜɚ, 13, ɋɦɟɥɚ, ɑɟɪɤɚɫɫɤɚɹ ɨɛɥ.,
ɍɤɪɚɢɧɚ, 20700
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ɐɟɥɶ. Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɥɢɦɚɬɚ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɩɨɫɟɜɨɜ ɡɟɪɧɨɜɵɯ
ɤɭɥɶɬɭɪ (ɩɲɟɧɢɰɵ ɨɡɢɦɨɣ ɢ ɤɭɤɭɪɭɡɵ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɫɢɫɬɟɦɵ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ (ɭɞɨɛɪɟɧɢɟ, ɨɛɪɚɛɨɬɤɚ, ɬɢɩ ɫɟɜɨɨɛɨɪɨɬɚ) ɜ ɚɝɪɨɰɟɧɨɡɚɯ ɰɟɧɬɪɚɥɶɧɨɣ
ɥɟɜɨɛɟɪɟɠɧɨɣ Ʌɟɫɨɫɬɟɩɢ ɍɤɪɚɢɧɵ. Ɇɟɬɨɞɵ. ɇɚ ɨɫɧɨɜɟ
ɞɨɥɝɨɫɪɨɱɧɵɯ (35í40 ɥɟɬ) ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ
ɦɧɨɝɨɮɚɤɬɨɪɧɨɦ ɫɬɚɰɢɨɧɚɪɧɨɦ ɩɨɥɟɜɨɦ ɨɩɵɬɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɞɢɧɚɦɢɤɚ ɭɪɨɠɚɣɧɨɫɬɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɞɟɥɵɜɚɧɢɹ ɩɨɱɜɵ, ɬɢɩɚ ɫɟɜɨɨɛɨɪɨɬɚ
ɢ ɭɞɨɛɪɟɧɢɹ ɢ ɫɦɨɞɟɥɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɬɪɟɧɞɨɜ ɭɪɨɠɚɣɧɨɫɬɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜɨ ɜɪɟɦɟɧɢ. Ɋɟɡɭɥɶɬɚɬɵ.
ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɛɵɬɨɱɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɟɫɭɪɫɚ ɫɜɹɡɚɧɨ ɫ ɜɧɟɫɟɧɢɟɦ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ
ɭɞɨɛɪɟɧɢɣ ɩɪɢ ɪɚɡɧɵɯ ɫɩɨɫɨɛɚɯ ɜɨɡɞɟɥɵɜɚɧɢɹ ɩɨɱɜɵ ɜ
AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 2 2014

CLIMATIC CHANGE IMPACT ON THE GRAIN CROPS' YIELDING CAPACITY
ɫɟɜɨɨɛɨɪɨɬɚɯ ɪɚɡɧɨɝɨ ɬɢɩɚ. ȼ ɫɟɜɨɨɛɨɪɨɬɟ ɫ ɦɧɨɝɨɥɟɬɧɢɦɢ ɬɪɚɜɚɦɢ ɩɪɢ ɜɧɟɫɟɧɢɢ 6 ɬ/ɝɚ ɧɚɜɨɡɚ ɢ ɫɪɟɞɧɟɣ ɞɨɡɵ
ɭɞɨɛɪɟɧɢɣ ɭɪɨɠɚɣɧɨɫɬɶ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɧɟɡɚɜɢɫɢɦɨ ɨɬ
ɫɩɨɫɨɛɚ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɫɨɫɬɚɜɥɹɥɚ 4,69 ɬ/ɝɚ, ɹɱɦɟɧɹ –
4,54 ɬ/ɝɚ, ɚ ɡɚ 2001í2010 ɝɨɞɵ ɩɪɢ ɡɚɦɟɧɟ ɧɚɜɨɡɚ ɧɚ ɩɨɛɨɱɧɭɸ ɩɪɨɞɭɤɰɢɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – 4,21 ɢ 3,37 ɬ/ɝɚ, ɱɬɨ
ɦɟɧɶɲɟ ɧɚ 0,48 ɢ 1,17 ɬ/ɝɚ. ɍɪɨɠɚɣɧɨɫɬɶ ɹɪɨɜɨɝɨ ɹɱɦɟɧɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɟɪɢɨɞɨɦ ɜɧɟɫɟɧɢɹ ɧɚɜɨɡɚ ɫɧɢɡɢɥɚɫɶ ɜ
ɫɪɟɞɧɟɦ ɧɚ 0,66 ɬ/ɝɚ ɢɥɢ ɧɚ 23,8 %, ɚ ɧɚɢɜɵɫɲɟɣ ɨɫɬɚɥɚɫɶ ɩɪɢ ɝɥɭɛɨɤɨɦ ɛɟɡɨɬɜɚɥɶɧɨɦ ɪɵɯɥɟɧɢɢ ɩɨɱɜɵ. Ɉɬɞɚɱɚ ɨɬ ɜɧɟɫɟɧɧɵɯ ɭɞɨɛɪɟɧɢɣ ɨɤɚɡɚɥɚɫɶ ɜɵɲɟ ɧɚ 123 %
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɩɨɫɨɛɚ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ. ȼ ɩɹɬɢɩɨɥɶɧɨɦ
ɫɟɜɨɨɛɨɪɨɬɟ ɫ ɝɨɪɨɯɨɦ ɫɪɟɞɧɹɹ ɭɪɨɠɚɣɧɨɫɬɶ ɩɲɟɧɢɰɵ
ɨɡɢɦɨɣ ɡɚ 2001í2010 ɝɨɞɵ ɭɦɟɧɶɲɢɥɚɫɶ ɧɚ 1,09 ɬ/ɝɚ ɢɥɢ
ɧɚ 20 %. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɡɟɪɧɚ ɨɬɦɟɱɟɧɨ ɩɪɢ ɛɟɡɨɬɜɚɥɶɧɨɦ ɢ ɩɨɜɟɪɯɧɨɫɬɧɨɦ
ɪɵɯɥɟɧɢɢ ɩɨɱɜ. ȼ ɫɟɜɨɨɛɨɪɨɬɟ ɫ ɦɧɨɝɨɥɟɬɧɢɦɢ ɬɪɚɜɚɦɢ,
ɧɚɩɪɨɬɢɜ, ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɚɞɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ
ɛɵɥɨ ɩɪɢ ɜɫɩɚɲɤɟ (í0,59 ɬ/ɝɚ). ɍɪɨɠɚɣɧɨɫɬɶ ɤɭɤɭɪɭɡɵ ɜ
ɫɟɜɨɨɛɨɪɨɬɟ ɫ ɦɧɨɝɨɥɟɬɧɢɦɢ ɬɪɚɜɚɦɢ ɜɵɪɨɫɥɚ ɜ ɫɪɟɞɧɟɦ
ɩɨ ɜɚɪɢɚɧɬɚɦ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɧɚ 1,71 ɬ/ɝɚ, ɚ ɜ ɫɟɜɨɨɛɨɪɨɬɟ ɫ ɝɨɪɨɯɨɦ – ɧɚ 1,95 ɬ/ɝɚ. ȼɵɜɨɞɵ. ɂɡɛɵɬɨɱɧɵɣ
ɬɟɩɥɨɜɨɣ ɪɟɫɭɪɫ ɜ ɩɟɪɢɨɞ 2001í2013 ɝɝ. ɜ ɭɫɥɨɜɢɹɯ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ Ʌɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ ɍɤɪɚɢɧɵ ɩɨ ɬɟɦɩɚɦ
ɧɚɪɚɫɬɚɧɢɹ ɨɩɟɪɟɠɚɟɬ ɩɪɨɝɧɨɡɧɵɟ ɫɰɟɧɚɪɢɢ ɢɡɦɟɧɟɧɢɹ
ɤɥɢɦɚɬɚ ɞɨ 2025 ɝɨɞɚ ɢ ɧɭɠɞɚɟɬɫɹ ɜɨ ɜɧɟɞɪɟɧɢɢ ɫɢɫɬɟɦɵ
ɚɞɚɩɬɢɜɧɨɝɨ ɡɟɦɥɟɞɟɥɢɹ: ɩɪɢɦɟɧɟɧɢɢ ɪɚɡɧɨɝɥɭɛɢɧɧɨɣ
ɨɛɪɚɛɨɬɤɢ ɱɟɪɧɨɡɟɦɨɜ ɫ ɱɟɬɤɢɦ ɫɨɛɥɸɞɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨɫɥɟɭɛɨɪɨɱɧɨɝɨ ɜɨɡɞɟɥɵɜɚɧɢɹ ɜ
ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɨɫɧɨɜɧɵɦ ɨɫɟɧɧɢɦ ɜɧɟɫɟɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ
ɢ ɛɟɡ ɜɧɟɫɟɧɢɹ ɨɫɧɨɜɧɨɣ ɞɨɡɵ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ
ɩɨɞ ɜɟɫɟɧɧɸɸ ɤɭɥɶɬɢɜɚɰɢɸ, ɚ ɬɚɤɠɟ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ
ɫɢɞɟɪɚɥɶɧɢɯ ɩɚɪɨɜ ɜ ɫɬɪɭɤɬɭɪɟ ɩɨɫɟɜɧɵɯ ɩɥɨɳɚɞɟɣ. ȼ
ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɥɟɜɨɛɟɪɟɠɧɨɣ Ʌɟɫɨɫɬɟɩɢ ɍɤɪɚɢɧɵ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ
ɪɨɫɬ ɭɪɨɠɚɣɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɛɪɢɞɨɜ ɤɭɤɭɪɭɡɵ,
ɬɨɝɞɚ ɤɚɤ ɞɥɹ ɭɪɨɠɚɣɧɨɫɬɢ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɢ ɹɱɦɟɧɹ
ɧɚɛɥɸɞɚɟɬɫɹ ɧɢɫɯɨɞɹɳɢɣ ɨɛɳɢɣ ɬɪɟɧɞ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɞɨ
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɜ ɩɟɪɢɨɞ ɤɨɥɨɲɟɧɢɹ ɢ ɧɚɥɢɜɚ ɡɟɪɧɚ. ɂɡɛɵɬɨɱɧɵɣ ɪɟɫɭɪɫ ɬɟɩɥɚ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬ
ɫɨɜɪɟɦɟɧɧɵɟ ɝɢɛɪɢɞɵ ɤɭɤɭɪɭɡɵ ɫɪɟɞɧɟ- ɢ ɩɨɡɞɧɟɫɩɟɥɨɣ
ɝɪɭɩɩɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɜ ɩɟɪɢɨɞ “ɡɚɩɚɥɚ” ɹɪɵɯ ɢ ɨɡɢɦɵɯ
ɤɨɥɨɫɨɜɵɯ ɤɭɥɶɬɭɪ ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɱɜɟɧɧɨɝɨ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɥɚɝɨɨɛɟɫɩɟɱɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɪɚɫɬɚɧɢɸ ɢɯ ɭɪɨɠɚɣɧɨɫɬɢ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ, ɨɡɢɦɚɹ ɩɲɟɧɢɰɚ,
ɬɟɩɥɨɜɨɣ ɪɟɫɭɪɫ, ɛɟɡɨɬɜɚɥɶɧɨɟ ɪɵɯɥɟɧɢɟ, ɡɟɪɧɨ-ɩɪɨɫɚɩɧɨɣ ɫɟɜɨɨɛɨɪɨɬ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɭɞɨɛɪɟɧɢɹ.
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