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REASONS FOR CHANGES OF PLANT COMMUNITIES AND
THEIR SUCCESSION TO VARIOUS LANDSCAPES OF KAZAKHSTAN

Abstract. The article, based on expedition data from various years, divides the state of landscapes for a period
of intensive use and depletion, for a period of a sharp load reduction and the beginning of recovery, for the period of
quasi-root state of plant composition. Such a state of vegetation in various natural and climatic zones is of interest
for modern soil, geobotanical, ecological and other studies.
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Introduction. The development of society in the world is aimed at the development of natural
resources. This process is directed towards a continuous increase in production for the use of natural
resources. The natural resources of the territory of the Republic of Kazakhstan were also used in in-
creasing order until 1991. Since this period, natural resources have been used less intensively. Reducing
the production of enterprises has led to a decrease in the anthropogenic load on the environment.
Significant term values and scale of the simultaneously reduced anthropogenic load led to the creation of
temporary natural landscapes. The agricultural production of soil cultivation for crop and livestock
(grazing) products has decreased dramatically.

Research goal is to show the factors influencing on a stage degree of restoration of vegetation, which
further influence the soil and other components of landscapes in different natural and climatic zones of the
republic.

To achieve this goal, we set the following tasks:

— to describe the initial state of vegetation in various areas with a maximum long-term load;

— to show the factors that increase the load on landscapes;

— to show factors that reduce anthropogenic loads on landscapes;

— to show the differences in the restoration successions stages in different parts and landscapes of the
republic.

Methods. According to [1] in Kazakhstan for the period from 1954 to 1960 more than 18 million
hectares of new lands in plains landscapes were plowed up. The rate of development of soils gradually
increased. The culture of farming has grown: various kinds of mechanical treatments, crop rotations,
application of fertilizers and pesticides. In the southern regions, irrigation systems began to develop,
which made it possible to receive more diverse agricultural products; to increase the area of the developed
lands and use them intensively. If 6.7 million hectares (9.2 million hectares of planted area for 1953) was
used before 1954 by one technology and intensity (plowing depth of about 16-18 cm) [2], then in the
future these areas have increased almost 6 times, and the technology of their use has changed.

Extensive development of large territories for 40-50 years in the northern and intensive development
— 50-70 years in the southern regions, respectively, significantly affected many components of the
landscape. The intersection of terrain and the interaction of zones of vertical zoning contribute to the
conservation of the diversity of plant and other communities and contribute to greater environmental
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sustainability of anthropogenic loads. The relationship between plant diversity and environmental
sustainability is reflected both in the vertical direction of the plant-soil, between the components of land-
scapes (plants, soil, fauna, surface and groundwater), and horizontally between biocenoses, tracts and
localities.

Thus, on the territory of the republic natural landscapes began to be replaced by agricultural land-
scapes. The share of the latter (plowed) increased. Out of 222.7 million hectares of soil, 182.06 million
hectares were pastures, more than 5 million hayfields, and 35.6 million hectares of arable land [3]. Agro-
landscapes from the ranks of those that have been used, have partly shifted to cultivated and cultured
levels, and partly to degraded ones.

Large areas allocated for pasture, can contain a large number of livestock. By 1991, in agriculture,
the number of cattle reached 9819 thousand, and small ruminants — 36 222 thousand heads [4] (according
to [5] these figures are 6931 thousand and 41 752 thousand, respectively).

Over time, cultivated crop fields and pastures degraded to varying degrees began to be combined.
The mountainous and flat territory allocated for pastures was degraded to varying degrees, and the
territory closer to the villagest was severely degraded.

Vegetation communities have changed greatly, as they are not eaten: adrazpan, horse sorrel, buck-
wheat and others. Soils underwent severe trampling and the slopes were covered with numerous paths.
Many springs have disappeared; the rivers have become shallow. This situation could be observed
throughout the republic.

Many scientific works cited examples of desertification of territories. The depletion of the meadow
biodiversity in the steppe zone occurred by 70%, and in the desert — 60%. According to the data of [6],
48 million hectares were degraded to a strong extent (according to data [4] — 30-32 million hectares)
pastures of which 24 million hectares are medium and severely downed, and 24.8 cause soil deflation due
to an unregulated grazing.

We have recalculated the annual ration of cattle and small ruminants (livestock for 1990), which
equals 612 million tons of fodder units (fu). The productivity of the entire pasture area is 291.3 million
f.u., about 45 million f.u. is the productivity of meadows. The difference between natural productivity and
rational consumption of feed for domestic animals is 275.7 million fu. The difference between natural
productivity and rational consumption of feed for domestic animals is 275.7 million fu. What is the
harvest of pastures from 172.3 million hectares. That is, the negative balance equals -94.38% (almost
2 times). These calculations also show that the cattle should be less by 44525 or small ruminants — by
269219 heads, so that the pastures are not (further) degraded.

This situation makes it necessary to keep plant growing in a state of tension, demanding the preser-
vation and increase in the productivity of not only pastures, but also arable land. The produce of arable
land partially goes to livestock feed: perennial grasses (legumes, cereals) in grain rotations, fodder crop
rotations (corn and sunflower for silage, fodder beet, feed grain, beet pulp and others).

In an ecologically tense situation, there were many landscapes with natural pastures and hayfields.
Eating plants, from year to year, were deprived of the possibility of normal growth and development
during the growing season. Plants did not have time or blossom, or seed the growing territory, because of
which some species gradually disappeared. The grassiness and productivity of the plant mass changed,
this entailed further transformation of the animal world, soil properties, surface and underground runoff.

However, the social and economic situation in the RK has developed in such a way that the number
of livestock began to decline from 1991 to 1995 by 1,746.5 thousand cattle and 11090.6 thousand small
ruminants, by 1996 1213 thousand of cattle, 5548.2 thousand heads of small ruminants [4]. These data
shows that the reduction in the number of livestock for 1996 already exceeds the level of (intensive)
number of livestock (2959.5 thousand cattle + 16638.8 thousand small ruminants), which caused damage
to landscapes (or 4452.5 thousand cattle or 26921.9 thousand small ruminants).

Expedition surveys of 2015-2017 showed that our forecasts were confirmed in term of the restoration
of landscapes with a decrease in the number of livestock by 2 or more times led to the conservation and
restoration of vegetation. We use new statistical data on the decrease and increase in the number of
livestock for the period from 1990 as a maximum and until 2016. There are confirming facts (table).
For 8 years, the number of cattle decreased by 57993 thousand heads, and the small ruminants
by 26134,0 thousand. For the period 1997-2002 a minimum of these animals were kept (from







