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Introduction

T

ajikistan has a shortage of arable land as its area contains  only 18 % of the agricultural lands (on an average 0. 11 ha per capita).  Tajikistan is currently in a stage of transition to  market economy.  This transition is being accompanied by a number of negative processes such as deterioration of physical and organizational infrastruture, decline of GDP and the living standard of people. The economic situation was also affected by the chaos created by civil war and its related consequences. Negative  economic processes of transition period were apparent also in irrigated farming, which involves 70% of the country’s population. The serious problems related to the economic situation have resulted in the fall of soil fertility and exposed to to many ecological problems.

Government Reforms in Tajikistan

The Land Reform actions have been undertaken by the Government of Tajikistan in order to improve the productivity of land use in the republic.  Since 1991, the Supreme Council has approved the Law on Dekhkans and Dekhkans Collective Farms as well as the new Land Code.  The forming of legislative base for agricultural land use and government control regulation, have been started according to the worldwide standards.  In the sphere of land ownership, the private property comprises a significant share.  By the end of 1998, 10207 dekhkans (farms) had been established.  Presently, the land management system is in a transitional stage and has a contradictory characteristics.  The Government of Tajikistan is implementing the necessary actions for regulating the process of soil records and establishing the land market.  The status of the land use in Tajikistan demands developing and introducing new soil conservation technology.

Irrigation Management in the Agricultural Sector of Tajikistan

The natural environmental conditions of Tajikistan are similar to the arid belt.  Out of a total of 4 million ha of agricultural land, 27% are  arid and 32% semi-arid.  In these areas, the ratio of evaporation to precipitation varies between 8 to 24.  For this reason, irrigation of agricultural lands is very essential for economical crop yield . 

Low efficiency of water consumption in agriculture is one of the big problems.  Lack of material and technical resources, destruction of their distribution systems and destruction of the irrigation system infrastructure have resulted in soil degradation by salinization and water-logging.  Anther result of this is a decreased productivity of crop production, that reaches to 50- 60%, poor crop quality.  Also, higher energy for pumping is required.  This situation demands a serious attention, because it defines the ecological condition of irrigated lands in the future. Therefore, nowadays Tajikistan has more than 116,000 ha of  saline and above 30,000 ha of waterlogged  land.  The irrigation and drainage waters in higher evaluation zones of valleys raised the groundwater level in the lower lying lands and territories, so that it becomes to close (1-2 m)  to soil surface. 

Table 1.  Saline soils in Tajikistan in last 20 years, thousand ha

	Year
	Total irrigated area
	Light saline
	Medium saline
	Heavy saline
	Total salinized area

	1980
	633.8
	78.3
	20.4
	12.1
	110.8

	1990
	689.7
	69.1
	23.7
	8.6
	101.4

	1996
	720.0
	75.6
	26.3
	7.6
	109.5

	1998
	703.0
	80.0
	28.0
	8.2
	116.2


Development of irrigation in the republic had been accompanied by increase of water usage.  In 80- years it was 5.5 km3/year; now it is about 11.2 km3/year with water consumption above 20,000 m3/ha/year.  Such negative consequences exist due to ineffective use of irrigational water and great losses of fresh water.  As a result,  30,000 ha irrigated lands is exposed to secondary salinization and waterlogging.  In this connection, salinization  and waterlogging are the main problem in the terms of  the developing sustainable agriculture.

Degradation processes and their various combinations cause different damage to the whole territory of the Tajikistan.  Only a few attempts are known to evaluate influence of soil salinization on the total cotton production.  According to this calculation, the country annually loose 70-100 thousand tons of cotton, 100-150 thousand tons of grain, 400 million m3 of irrigation water and 2.5 thousand tons of nitrogen-potassium fertilizers in drain water. Irrigating of 100-110 thousand hectares of upper land resulted to increase ground water level and salinization of soil on the lower located territories, for example Hojamaston, Nau-Proletarian and others.

And some more words about the irrigation management during the 1970-80’s.  Salt balances of many irrigating massive had neutral or negative effect.  Especially as it relates to Vakhsh valley, which was the typical example of desalinization and was publicized in the world’s literature (Kovda, 69).  However in next few decades, as a result of old as well as of new negative factors of agriculture, signs of secondary soil salinization appeared.

Soils of serozem-desert belts are influenced by water erosion as well as by water-wind one.  Certain law of expressing are observed that in process of absolute height increase water erosion grows too. Scale of water erosion increases from sub-belt of light serozem to serozem from 22.5 up to 55.5%.  In the soil-climatic belts of middle mountain (mountain brown soils) it increases to more (77.7%). Relief effects on the increase of soil areas of steep lands on mountains slopes.

Table 2.  Eroded soils in Tajikistan

	
	No erosion
	Extent of erosion
	Water erosion
	Wind erosion
	Total eroded soil

	
	
	Poor
	Med.
	High
	
	
	

	Arable land
	41,2
	19,6
	18,6
	12,8
	51,0
	7,8
	58,8

	Pasture
	11,1
	17,7
	23,1
	20,2
	61,0
	27,9
	88,9

	Badland
	6,0
	6,0
	15,4
	39,0
	60,4
	33,6
	94,0

	Total
	17,7
	14,8
	30,1
	23,9
	58,8
	23,5
	82,3


Management Challenges

Topography of the lands and the territory of Tajikistan, high slopes, sandy soils, saline soils, and low fertility of virgin soils are the main natural factors which rise the problem of irrigation

The country is now increasing the area for wheat cultivation, but most of its water distribution system was designed for cotton. Additionally, the following problems are present:

· Poor maintenance of canals, pumping stations and drainage systems;

· Lack of water controlling instruments for flow rate;

· Small plots of land of our farmers;

· Accumulation of  erosion sediments in the drainage systems;

· Inadequate water consumption according to the yield of crops; and

· Loss of surface water.

Improving water management for sustainable development in Tajikistan may involve the following measures:

· Utilization of limited rainfall by using water harvesting technology;

· Use the technology of crop production for controlling soil erosion;

· Use of sewage water, drainage water for irrigation;

· To improve irrigation technique and  increase efficiency use of water;

· Development of research plans for reclamation of saline, sandy, waterlogged and compacted soils; and

· Development of landscape agriculture which include adaptation of crop rotation, crop placing, tillage system, fertilization system and irrigation system to the landscape.










