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THE ROLE OF WATER RESOURCES IN THE AGRICULTURAL SPHERE OF KHOREZM REGION (UZBEKISTAN)
In this paper was analyzed on agrarian sector in Khorezm (Uzbekistan). The main idea of this paper is to analyze relationships between agriculture and productive process with water resources used by them. The first goal is to analyze estimating method of virtual water in rice plant, cotton and grain crops which highest water consumption.
On the analyzing process not only growing production which demanded less water, also it is too important opportunities to save water. On the way of saving environment and water resources, we based that changing more important to use water in agricultural sector and wide fields.

Almost all the fields of Khorezm region are irrigates, because of the less precipitation and the sandy soil. There is no possibility of farming with precipitation irrigation. As a result of efficient use of water resources there is change to increase the soil fertility and to make good harvest.

According to the fertile land of the region differ among districts. In the following 1-table rate of different districts were given according to their banitet. The average rate of banitet in the region is 53 there is no soil with rate 91-100%. Soil salinity with 81-90 rate exists in Gurlan and Khiva districts and the area of such soil is too small [1].
The rate of different districts were given according to their banitet

	Table 1
№
	Districts
	high saline lands
	middle high saline lands
	middle saline lands
	good lands
	very good lands
	Total
	Average point

	
	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	
	

	
	
	BALL BANITETS
	
	

	
	
	0-10
	11-20
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100
	
	

	1
	Bogat
	
	
	435
	3860
	2689
	5834
	3761
	1625
	
	
	18204
	53

	2
	Gurlan
	
	
	71
	2653
	3760
	11058
	6489
	872
	51
	
	24954
	55

	3
	Kushkupyr
	
	
	687
	4702
	3585
	10704
	4790
	1575
	
	
	26043
	53

	4
	Urganch
	
	423
	2094
	9188
	5300
	12733
	5041
	3366
	
	
	38145
	54

	5
	Khazarasp
	
	55
	2353
	8558
	5661
	7290
	4213
	252
	
	
	28382
	47

	6
	Khonka
	
	
	919
	5315
	3829
	6309
	6003
	1155
	
	
	23530
	51

	7
	Khiva
	
	
	615
	2999
	2257
	3981
	4224
	646
	51
	
	14773
	53

	8
	Shavat
	
	
	419
	4198
	2524
	10310
	5660
	1820
	
	
	24931
	54

	9
	Yangiaryk
	
	
	828
	3399
	2184
	4376
	3218
	121
	
	
	14126
	50

	10
	Yangibazar
	
	147
	418
	1424
	3143
	9457
	5892
	416
	
	
	20897
	54

	Total area, ha
	
	625
	8839
	46296
	34932
	82052
	49291
	11848
	102
	
	233985
	53


Source: Department of Agriculture and Water Resource, Khorezm Region
The most fertility soil is in Gurlan and the least is in Khazarasp. Less banitet in Khazarasp district is caused the biggest in the country and the single in the region, Tuyamuyun water reservoir, and the district located to the reservoir nearer than the other districts and in Khazarasp, the level of ground water is higher. 

Soil fertility in other districts almost the same. Mid level of soil fertility occupies most area of the region. 90% of soil in the region is salined and inclination of getting salined is high [2]. That’s why in order to get good harvest in agriculture it is important to organize complex of melioration activities that reduces rate of soil salinization [3].

On Khorazm region the natural flow of drainage water is slow. The drainage system is unsatisfactory and that’s why here vertical water circulation is high and this causes to salinization of ground water and ground. So here on agricultural use always it is important to do melioration activities: first of all to wash salt from soil and to improve ground water flow away.

One of the main reason decreasing of soil fertility is wind erosion in Khorezm region. It is very significant, especially, in sandy soils of the region, such kind of soil occupies 19,1% of the irrigated agricultural area. Indicators show decrease the amount of organic particles in soil lately, and this means that the potential fertility of soil degreased.

The reason of decrease of organic particles in soil crop diversification system isn’t satisfactory, green manure isn’t grown, and less usage of organic fertilizers. 

According to the limit of agricultural and economical branches in the region 4685 thousand m3 water is delivered. 3450 thousand m3 water is delivered during vegetation period and 1235 thousand m3 water is delivered during non-vegetation period for salt washing and for other activities (table 2) [4].
Distribution of water resources in economic sectors

Table 2

	Sectors
	Water demand,

 mln м3
	Share (%)

	livestock 
	436.4
	9.3

	agriculture (peasant)
	2961.0
	63.2

	industry 
	35.0
	0.7

	fishery 
	11.7
	0.2

	municipal services
	23.3
	0.5

	irrigation system
	1217.5
	26.0

	Total
	4685.0
	100


Source: Ministry of Agriculture and Water Resource
In Khorezm district there is 263 thousand ha irrigated area, 243,6 thousand ha is irrigated in fact. According to contract of government in irrigated areas cotton is produced in 93,9 thousand ha and cereal is produced in 33,2 thousand ha.

In 2009, 94 thousand hectare for cotton and 33,6 thousand hectare for wheat production. In 2008, cotton was produced 100,0 thousand hectare and 31,9 hectare was for wheat production.

In the region the main portion i.e. 63% water resources is for agriculture (pic. 1). Livestock makes up 9% of total water consumption, the main reason of this high member of cattle in householding. In livestock farms there are 53253 cattle, 18604 sheeps and goats, 486 horses, 580 pigs and around 1 mln poultry.
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Pic. 1. Distribution of water resources on economic sectors
Because water shortage and improve water efficiency, lately, more water delivered for agriculture, livestock, industry and social services. 23,3 mln m3 water is spent for the public needs and municipal services. Main portion of this water is used in order to supply with hot water manufactures, organizations and block of flats in cities which are connected to the centralized heating system. 

As the industrial branch of the region is not highly developed and lack of large factories, only 0,7 % of water is delivered for industry. In this field, the economy of the region can be developed, especially by manufacturing agricultural products. The portion of irrigation systems in water resources is 26% (pic. 1). Collector-drainage system is very important for the region. As the level of ground water is high, the probability of soil salinization is very high. That’s why it is important to clean up the irrigation and drainage system.

In the region for the last year the water problems are getting more serious. As water level decreases in the river, water shortage is increasing and this causes to decreasing of crop yields and reducing of rice fields, which requires more water. To find methods of efficient water use is important for regional economy. The limits of water requirement of various crops in irrigation period in the region are given in the following table (Table 3).

Average Water Demand in Khorezm District
Table 3
	Type of the crops
	Water Requirement During 
the Irrigation Period (1000 м3/hа)

	Cotton
	5.6

	Wheat and other cereal
	4.5

	Rice
	26.2

	Fruit and vegetables
	6.3

	Other market crops
	8.4

	Fodder (alfalfa, clover and others)
	6.7


Author’s calculate 
As well, the distribution of water demand on months is also important on planning and forecasting of efficiently water use. As more attention was given on applying of optimization methods in planning crop yields, taking into account the water demand in irrigation period increases adequacy of the model to real life (Table 3).

In agricultural field in 2009 the volume of the production was 774,8 billion sums, including 340 billion sums was in livestock and 374,7 billion was in farming. During this period in the region totally 89,1 thousand tones of meat, 608,5 thousand tones of milk, 212,8 million pieces of eggs and 357.3 thousand tones of vegetables were produced.

According to the above, it is important to mention that, water deals leading part in the development of the region’s economy. In condition of water deficiency, it is possible to increase economical input by organizing efficient water use, by reducing water waste and by producing fodder crops which require less water.

As well, in agriculture it is useful to establish water saving technologies for the crops which require more water. It is possible to decrease water demand in agricultural sector.
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