The soils of pastures and arable lands in Khevi region, the problems of their using
Abstract
In subalpine and alpine zone are distributed mountain-meadow soils. Mountain meadow soils are characterized by non differentiated profiles. The main diagnostical signs are a well-expressed humus horizon over a small weathering horizon. In Georgia mountain meadow soils are absolutely dominant. Their total area is 1758200 ha, which is 25,1% of the territory.
Mountain meadow soils are widely distributed in subalpine and alpine zones of the Caucasus and the Transcaucasia southern mountains, at 1800 (2000) m to 3200 (3500) m a. s. l.
It has studied the soils of arable lands and pastures of the Central Caucasus in Stepantsminda municipality above 2000m a. s. l. The soils of study area are presented by Mountain-meadow soils. 
Mountain-meadow soils basically are spread under the alpine carpets and dense sod. Mountain-meadow soils by World Reference base belongs to Umbrisols.
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Introduction

Khevi is one of the highest region in Georgia. The average height of relief is 2850 m. a. s. l. The lowest point is in Dariali gorge 1210 m a. s. l., the highest is mountain Kazbek a. s. l. 5033 m. The orographic units of Khevi region are:

• North slope of the main ridge of the Caucasus. (Peaks: Zilgakhokhi, Kadlasani, Lagatisari, Khorisari, Kvenamta);

•  Passes: Uristi, Jvari, Gudamakari;

• Khokhi ridge is erected to north (Jimara (4770 m), Suatisi (4480 m), maili (4620 m), Shavana and Kuro ridges);

• Other orographic units of Khevi are: riv. Tergi gorge, cavernous of Kazbegi and Sno.

Jvari pass and south slopes of the highest ridge Khokhi belongs to Kazbegi district, also longitudinal cavernous of river Tergi – Truso gorge. 

Area of Khevi territory is 1081,7 km2 and takes 15, 9% (6786,2 km2) of Mtskheta-Mtianeti region. Mountain Kazbek is known by beauty and greatness between of the mountains of Europe. Its height is 5033 m a. s. l.. Kazbek is located in nival-glacial zone and is covered by constant snow and ice. On the left side of river Tergi by meridian direction is stretched Kuro, Kidegani and Shavana ridges. 

The study area is located in the subalpine and alpine zones. Between 2100-2300 m is the alpine zone. The alpine natural zone is presented on the highest ridges of Greater and Small Caucasus.
Methods and Materials

The study area, Khevi region, was divided by next categories - height from sea level (1700 -2000 m, 2000 -2200 m and 2200 -2500 m a. s. l.), exposition (South and North) and inclination of slopes (0-100, 10-300, 30-400). The profiles were dug in villages: Tsdo, Juta, Achkhoti, Sno, Kanobi, Akhaltsikhe, Pansheti, Toti and borough Stepantsminda.
On the field, the soil has been studied with a description of morphological signs. The morphological signs are observed visually. Was described next indicators: GPS coordinates, altitude, slope, exposition and human influence on the environment. The following indicators are used  for the soil description: the depth of horizons in profile, symbol of horizon, texture, skeleton, humus (%), color by Muncell, carbonates, moisture, structure, density, roots. 

In laboratory was made next analysis: pH, humus, CaCO3, cation exchange capacity, soil texture.
Tab. 1
	Subalpine forest zone, a. s. l. 1700-2000 m, inclination  10-300
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Depth


	pH


	Humus


	Higroskopian H2O  


	Cation exchange capacity, % from sum



	
	
	
	
	
	
	Ca
	   Mg
	 H

	5I
	Gergeti, S
	A 0 - 15

AB 15 –30

B1 30 – 50

B2 50-70

BC 70-90
	5,47

5,54

5,81

5,90

6,18
	10,63

3,37

0,75

0,75

0,55
	1,06

1,02

1,04

1,02

1,02
	60

45

65

49

50

	34

50

26

43

41
	6

5

9

8

9

	Subalpine forest zone, a. s. l. 1700-2000 m, inclination 0-100


	30
	Toti, S
	A 1--10

AB 10--50

B  50--80
	5,4

5,5

5,7
	10,96

10,16

1,82
	1,02

1,04

1,04
	68

61

57
	29

34

37
	3

5

6

	Subalpine forest zone, a. s. l. 1700-2000 m, inclination >300

	6
	Gergeti, S
	A 0-10

AB 10-25

B1 25-40

B2 40-60

BC 60-80
	5,0

5,2

5,8

6,5

6,5
	4,96

1,86

1

0,75

0,75
	1,02

1,06

1,04

1,02

1,02
	65

50

69

53

49
	33

38

15

42

50
	2

12

16

5

1

	Subalpine meadow zone, a. s. l. 2000-2200 m, inclination 0-100

	29
	Pansheti, N
	A 0--10

BC 10--30
	5,8

6,3
	9,91

2,47
	1,02

1,02
	66

74
	33

26
	1

0

	Subalpine meadow zone, a. s. l. 2000-2200 m, inclination 10-300

	2
	Stepantsminda, N
	A′ 0-20

A′′ 20-35

BC 35-50
	4,7

5,1

5,3
	8,6

4,5

4,6
	1,02

1,02

1,04
	65

53

45
	20

42

52
	15

5

3

	Subalpine meadow zone, a. s. l. 2000-2200 m, inclination >300

	3I
	Stepantsminda, N
	A′ 0-20

A′′ 20-40

AB 40-60

BC 60-80
	5,5

5,7

5,9

6,0
	9,4

6,5

3,13

1,06
	1,02

1,04

1,06

1,02
	70

82

68

49
	25

11

23

35
	5

7

9

16

	Alpine zone, a. s. l. 2200-2500 m, inclination 0-100

	37
	Sno, S
	A ′0--25

A′′ 25--65

BC 65--100
	4,5

5,5

5,7
	11,18

8,27

0,94
	1,04

1,02

1,02
	42

6

55
	37

91

37
	21

3

8

	Alpine zone, a. s. l. 2200-2500 m, inclination 10-300

	9
	Pkhelshe, S
	A   0--12

AB 12--30

B   30--58

BC 58--100
	5,9

5,53

6,0

6,1
	8,85

5,11

1,21

0,95
	1,02

1,03

1,03

1,03
	66

59

60

62
	28

31

30

29
	6

9

10

9

	Alpine zone, a. s. l. 2200-2500 m, inclination >300

	1I
	Gergeti, S
	A 0--15

BC 15--30
	5,4

4,7
	11,23

3,37
	1,04

1,02
	66

53
	24

23
	10

24


Results and Discussions
Mountain meadow soils are widely distributed in subalpine and alpine zones of the Caucasus and the Transcaucasia southern mountains, at 1800 (2000) m to 3200 (3500) m a. s. l. 

Fundamental investigations of the high mountain soils were done by S. Zakharov, who wrote a monograph on this soil. He developed a wide classification of mountain meadow soils, under which he distinguished mountain meadow alpine, subalpine chernozem like, raw (on carbonate rocks) and turf soils (strong skeleton and stone). S. Zakharov’s investigations were the basis for intensive investigations of these soils in the Caucasus and other mountainous areas.

Investigations of O. Mikhailovskaya (1936), M. Sabashvili (1948, 1955), M. Sabashvili and M. Jikaeva (1950), G. Tarasashvili (1956), T. Urushadze (1974), N. Iashvili (1976), K. Mindeli (1976) stated that mountain meadow soils are characterized by the expression of illuvial processes, strong acid (mainly) reaction, hydrolytic acidity, low degree of base saturation, high content of humus. 

The mountain meadow soils are formed under extreme climatic conditions, which are characterized by long winters (with long snow cover) and cool summers. The period without frost lasts 3-5 months. The period of vegetation growth is 3-4 months. The average temperature of January fluctuates between -120C and -5,20C, in April between -1,60C and 5,60C, in July between 7,3 and 14,40C. The average annual air humidity ranges from 68% to 81% with a humidity coefficient 6-7, but in warm periods, in spite of the summer maximum precipitation, it sharply drops to 1,1. This may be explained by the high evaporation. The snow cover remains during 5-7 months and its maximum is in March. The climate of the mountains is characterized by high sun radiation. This cold climate of the high mountains supports an intensive weathering of the rocks and this leads to an accumulation of a great number of rock fragments on the soil surface.

The relief of the high mountains reflects the influence of vertical zones. In the zone of the upper range an erosion-denudation relief predominates, in which forms of frost phenomena predominate. Besides this, we meet forms of relief created by quaternary volcanism. At lower levels erosion gorges are common, with sufficiently steep slopes and in some places with vast areas of alluvial plains. 

The geology of the East Georgian high mountains is characterized by clay-schists and sandstones. They are the main components, while the peaks of the mountains are built by volcanic rocks. In the High Caucasus we can find more sediments. The vegetation of the high mountains is characterized by a sharply expressed zonality. The vegetation of the subalpine belts is quite inhomogeneous. In the vegetation cover of the subalpine belt, shrubs, shrub-mixed grasses and mixed grasses communities predominate. The grass cover of the high mountains is dense and high and is mainly presented by different mesophile species. In comparatively dry conditions the mesophile high grass vegetation changes to xerophytic vegetation.

The subalpine vegetation conditionally includes secondary meadows which are formed at the upper forest boarder as a result of forest cuttings.

In the alpine belt two types of vegetation predominate – alpine carpet, turf forming grasses with elements of mixed grasses and grass vegetation.

Mountain meadow soils are loamy to clayey and have an acid or weakly acid reaction, with high and deep humification; in lower horizons the content of humus sometimes exceeds 1%. The type of humus is fulvate or humate-fulvate, with predominantly water soluble fractions, with insufficient nitrogen. The content of silicate iron increases with depth, which combines with the general bioclimatic conditions of the high mountains and is proved by a limited active weathering and soil formation. The distribution of amorphous iron in the profiles is very irregular. 

Thus, the mountain meadow soils are characterized by an average or little depth, turf material of the surface, loamy or clayey texture, mainly acid or weakly acid reaction, with high and deep humification, with a low or average base saturation, an unequal distribution of mineral fractions and total oxides, and show a siallitic type of weathering. The basic soil forming processes of mountain forest meadow soils are: siallitization and humus formation.

The soil profile is characterized by a weak differentiation and little depth, high base saturation (which decreases with depth) and high water permeability (which also decreases in the lower horizons). They contain a high amount of humus. The main soil forming process is humus formation, sod formation and also structure formation. The main process is leaching. During humus siallitization an intensive humus formation and humus accumulation is visible. The clay formation is without noticeable signs of illuviation. Sod processes are also characterized by intensive humus formation and humus accumulation under the influence of a dense grass vegetation.

Conclusions
Pastures occupied large area in East Georgia. Due to difficult relief and absence of roads, pastures are unloaded and impartial. Pastures which are used by population are overloaded, 20-30 % of their areas characterized by erosion, dismantling of sod, much amount of stones and other negative indicators. Overload with starting of grazing in spring contributed dismantling of sod and development of erosion processes, when snow is newly melted.  

Erosion processes are especially presented on south slopes of Caucasus. Compared to other regions and north slope of Caucasus it’s mentioned growing of weeds on pastures. By erosion it happens capturing of large part of soil, it damaged haymaking and pastures. The pastures of alpine zone basically are presented by formation of sedges and dense sod. On comparatively steep slopes or on plateau relief and in conditions of increased humidity is characterized the types of carpet and grass with high feature of nutrition. Increasing of productivity of summer pastures is regulation of their using and protection of terms of grazing. Recreation of pastures has a big importance before restoration of sod, especially on strong erosion areas and duty of grazing. 

It has a great importance to protect soil cover and elaborating the ways against erosion on pastures. Rectifying surface and picking up stones has a big result.

Because of cold conditions of climate have to seed potato, early breeds of vegetable and barley. Good yield from fruit trees have apple, early and Michurin breeds of pears. 

Haymaking and pastures in mountain, their improvement which depends on relief, apply to the surface improvement methods. It should be noted the next methods of improvement of agricultural lands: burning of aged grass, fighting against weeds, regulation of water and air, using of mineral and organic fertilizers.
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