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Introduction
Saline-alkali area distributed in China was the 3rd largest 

on earth which is about 99 million hectares (ha). Most of that is 
distributed at arid area in northwest China (13 million ha) and 
sea coastal area (8 million ha) [1]. Saline-alkali soil at sea coastal 
area is disadvantage for the production of vegetables. Soil basic 
characteristics including high water soluble salt content, low soil 
organic matter content (<20 g/kg), viscous structure, crusting 
heavy clay, poor ventilation and high soil density, which induce 
low soil temperature, water release speed and permeability rate, 
strong capillarity, inactivity soil aerobic microorganisms [2-3]. Salt 
tolerance of vegetables planted in facilities is weak that growth of 
most vegetables would be inhibited when soil salt content is more 
than 2g/kg. Negative effect on germination rate, seedling time, 
flowering and fruiting rate, production quality were observed 
when soil salt content is 2-5 g/kg, and the plants were prone to 
premature aging, growth point atrophy, poor photosynthesis with 
smaller leaf area at the later stage [4]. When soil salt content is 6-10  

 
g/kg, symptoms such as nutrient deficient, root growth inhibition 
appeared and in severe case, roots decay or stems and leaf wither 
by high salt content. Soil salinity generally results in reduction of 
20%-30% on vegetable production, and sometimes more than 50% 
[5].

Otherwise, lack of freshwater resources is another major 
limit factor for the development of agriculture in coastal saline 
areas. Irrigation techniques, such as drip irrigation can effectively 
enhance yield while save water and fertilizer. Due to the soil 
types and vegetables species, micro-irrigation and fertilization 
techniques should be formula according to vegetables uptake water 
and nutrient.

Discussion

Drip irrigation to leach salt

Field experimental results showed that drip irrigation 
continuously drips water to form high frequency and small amount 
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Abstract

High salinity, low soil organic matter content and poor soil structure severely limited vegetables production in saline-alkali area. In vegetable 
facilities, drip irrigation could significantly induce salt content, improve water and nutrition utilization rate though forming “desalinized soil layer”. 
Application of organic manure could alleviate salt stress by increasing soil organic matter content, promoting the formation of soil aggregate 
structure, decreasing pH and increasing nutrients in saline-alkali soil. Application of conditioner on saline-alkali soil could partly improve soil 
physicochemical properties with decreasing salt content.
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of water to leach soil salts, therefore the pulse gradually pushed the 
salts outward, resulting in the concentration of salt at the edge of 
the wetting edge. In case of multiple drip heads, the wetting fronts 
overlap each other that causing the lateral movement of salt to 
move downward and forming a whole plane of downward leaching 
salt, so 0-20cm soil become “desalinized soil layer”. After the 
formation of “desalinized soil layer”, vegetables that requires high 
amount of fresh water was chosen to plant. The appropriate soil 
water content should be 20-40 Kpa (close to field water-holding 
capacity). Through drip irrigation to reduce salt, the salt content 
in the 0-20 cm soil layer with heavy salinity can be reduced from 
7.10 g/kg to 1.64 g/kg, forming the “desalinized soil layer” that can 
plant vegetable without inhibition [6]. Drip irrigation under plastic 
mulch in long term avoided salt accumulation caused by chemical 
fertilizers with flooding irrigation. Na+, Ca2+, Mg2+, SO42-, and Cl- 
in soil decreased in negative exponential power function curve with 
the extension of drip irrigation years and uptake rate of water and 
nutrients improved significantly in saline areas [7]. 

Organic manure application

Application of organic manure could alleviate salt stress by 
increasing soil organic matter content, promoting crumb aggregate 
formation and decreasing soil pH in saline-alkali soil. Studies 
showed that application of organic manure was an effective method 
to improve saline-alkali soil fertility as it could increase soil organic 
matter, promote the formation of soil aggregates, improve soil 
structure [8], and reduce soil pH [9]. The result of field experiments 
and pot trials showed that soil pH significantly decreased and 
soil salt-exchangeable ion components significantly altered 
after application of organic manure, while soil organic matter, 
total nitrogen, total phosphorus and total potassium contents 
significantly increased on soda saline-alkali soil [10]. Long-term 
application of organic manure can change the composition of soil 
aggregate and improve the soil physicochemical properties [11].

Soil conditioner supplication

Soil conditioner could partly improve the soil physicochemical 
properties and decrease soil salt content on saline-alkali area. It 
is pivotal to choose best type and amount of soil conditioner for 
economical and ecological benefits [12-14]. Application of sulfur-
containing conditioner with suitable amount significantly relieved 
soil hardening and salinity to ameliorate the soil environment 
for vegetable growth and improve vegetables yield and quality in 
Tianjin city. Comprehensive input-output was best with applying 
soil conditioner of 2.25-3 t/ha [15].

It was utilized to saline-alkali soil amelioration by spraying the 
compound microorganism based on the coordinated degradation 
of organic matrix. With 5:1 ratio of organic fertilizer to soil, 
application with compound microorganism composed by bacillus 

licheniformis, pseudomonas, flavobacterium and sphingomonas 
with ratio of 1:3:3:1 in 0.5% concentration could enhance the 
utilization capacity of soil organic matter and significantly increase 
the number and diversity index of soil microorganisms. Vegetables 
biomass increased by 30.2% compared to organic fertilizer 
treatment after 50d growth experiment [16]. 

Conclusion
Saline-alkali land are back-up resources for arable land to 

guarantee increasing food demand of increased population, 
therefore, it is worthy to systematic study in future. Saline-alkali 
soils in vegetables facilities formed “desalinized soil layer” through 
drip irrigation. Vegetable yield could be increased through 
application of organic manure, soil conditioner containing mineral 
or microorganism by increasing soil organic matter content, 
promoting soil aeration and crumb aggregate formation, and 
reducing soil pH. Furthermore, studies is necessary on soil salt 
reducing, fertility improvement and integrating approaches on 
water and fertilizer in vegetable facilities at coastal saline-alkali 
land.
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