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1 Introduction 

Alfalfa industry, an important part of agriculture, is honored as a gold industry in the world due to its high 

planting value. In recent years, China also began to attach importance to the development of alfalfa industry. 

However, alfalfa is considered as a high water consumption plant, to develop alfalfa industry should consume a 

large amount of water resources. China is a water deficit country, the quantity per capita is only 2300 m3, a 

quarter of the world average. In this situation, to develop the alfalfa industry is bound to increase the pressure 

on water resources in China. Therefore, it is the key to coordinate the relationship between alfalfa production 

and water resources for achieving long-term steady development of alfalfa industry in China. 

2 Relationships between water resources and alfalfa production in China 

2.1 Water requirement rules 

The water requirement of alfalfa in the whole growing season is 400-2250 mm, so alfalfa is a relatively high 

water requirement plant compared with other crops (Table 1). And the water requirement of alfalfa is also 

related to cutting cycle, varieties and geographical conditions (Table 2). In addition, the water requirement of 

alfalfa is variable in different phenological periods (Fig. 1, Table 3). Nevertheless, after branching, alfalfa 

entered aboveground peak growth period with the high water consumption and intensity. 

2.2 Water use efficiency  

The water use efficiency of alfalfa increases with the increasing growth years. In the establishment year, the 

water use efficiency of alfalfa is 8-14 kg/ (ha• mm), after the second year, is 12-29 kg/ (ha • mm). The water use 

efficiency of alfalfa is related to its strong roots system. Compared with common crops and grasses, the roots of 

alfalfa can absorb shallow and deep soil moisture (Fig. 2). Therefore, in semi-arid and arid regions, alfalfa can 

utilize soil moisture more effectively than other crops and grasses and has stronger drought resistance. 

3 Water resources problems of alfalfa production in China 

3.1 Surface water scarcity in planting area 

Alfalfa was mostly planted at arid and semi-arid areas in China, including Xinjiang, Gansu, Ningxia, Inner 

Mongolia, Shaanxi, Shanxi. The mean annual rainfall is less than 500 mm in these areas, which contrasts with 

the high water requirement of alfalfa. Therefore, alfalfa need irrigation to improve yields by mining groundwater 

in these areas. 

3.2 Mismatch between production planning and regional groundwater resources situations 

The carrying capacity of groundwater resources in some areas might not meet the requirements of the 

production targets. In Ar Horqin Banner, there is 66 667 ha high-quality alfalfa pasture, 60 700 ha of which need 

to be irrigated. However, studies showed that the theoretical carrying capacity of groundwater resources is only 
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37 900 ha. Therefore, the irrational expanding the planting area will accelerate the depletion of groundwater 

resources. 

3.3 The decline of regional groundwater table due to unconstrained groundwater irrigation 

The expansion of groundwater irrigation area led to large-scale disorder mining of groundwater and a sharp 

increase in irrigation water consumption. In Inner Mongolia, from 1982 to 2016, the proportion of groundwater 

irrigation area in the whole irrigation area increased from 40% to 60%, and the consumption increased from 1.6 

billion m3 to 5.1 billion m3. Unconstrained groundwater irrigation eventually caused the decline of regional 

groundwater table.  

3.4 The risk of groundwater pollution due to excessive use of phosphate fertilizer 

Phosphate fertilizer is also one of the key factors to improve alfalfa yield. However, there is no unified standard 

on the amount of phosphate fertilizer used in alfalfa planting in China, which could increase the risk of excessive 

use of phosphate fertilizer. Excessive use of phosphate fertilizer will accelerate the enrichment of soil 

phosphorus and pollute groundwater. 

4 Countermeasures 

4.1 Optimize regional water resources allocation, and decide production by water 

Understand the carrying capacity of regional water resources before formulating the alfalfa production targets. 

Establish the reasonable alfalfa production targets based on the amount of water resources that can be 

allocated to alfalfa production.  

4.2 Cultivate water-saving alfalfa, and reduce water consumption 

Study on the water requirement of existing alfalfa cultivars, and then select or breed water-saving alfalfa 

cultivar by means of cross breeding, induced mutation breeding, biotechnology breeding. 

4.3 Implement water-saving irrigation technology, and improve the efficiency of water usage 

Apply advanced irrigation equipment and efficient water-saving irrigation methods and systems. Relevant 

researchers and technicians should guide local farmers or herdsmen to develop effective water-saving irrigation. 

4.4 Formulate the standard on application of phosphate fertilizer, and promote utilization efficiency 

Research on the relationship between alfalfa growth and phosphate fertilizer for establishing a unified 

standard for preventing the excessive use of phosphate fertilizer from polluting groundwater resources.  

4.5 Strengthen water resources management, and improve public water-saving consciousness 

 Establish a complete water resources management system, including water permit, paid water usage, and 

penalty regulations and enhance propaganda of importance of water saving.  

5 CONCLUSIONS 

In China, alfalfa planting areas are mainly distributed in arid and semi-arid areas where water resources are 

relatively scarce. Therefore, the sustainability development of alfalfa industry can only be guaranteed by rational 

utilization of water resources and improvement of water-saving technology.  
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Table 1 Water requirement of crop growing season 

Crop Water requirement(mm) Crop Water requirement(mm) 

Rice 525-767 Soybean 450-600 

Winter 
wheat 

390-600 Cotton 450-675 

Corn 300-450 Alfalfa 400-2250 

Sorghum 300-450   

 

 

 

Table 2 Water consumption of alfalfa with different stubbles 

Region
s 

Cultivars 
Stubble

s 
Day
s 

Water consumption 
(mm) 

Water consumption rate 
(mm/d) 

Hebei WL323 1 81 297 3.66 

 2 36 215 5.97 

 3 54 93 1.73 

 total 171 605 3.79 

Hebei Algonquin 1 62 243 3.90 

 
2 30 134 4.50 

 
3 53 184 3.50 

 
total 145 562 3.97 

Beijing WL323 1 83 289 3.50 

 
2 41 230 5.60 

 
3 83 408 5.00 

 
total 207 928 4.70 

Beijing Zhongmu 
1 

1 83 339 4.10 

  2 41 206 5.00 

  3 83 364 4.40 

  total 207 909 4.50 
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Table 3 Water consumption of alfalfa in different phenological periods 

Growth stage 
Da
ys 

Water consumption 
(mm) 

Water consumption rate 
(mm/d) 

Sowing-emerging 6 20.6999 3.45 

Emerging-
branching 

18 38.18981 2.12 

Branching-
squaring 

35 200.864 5.74 

Squaring-
flowering 

14 106.2595 7.59 

Flowering-podding 31 180.8391 5.83 

 

 

Figure1: Percentage of water requirement of alfalfa in different phenological periods 

 

Figure. 2: Comparison of water use efficiency of wheat and alfalfa at different soil depths 

 

 


