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Preface
China is the largest country in the world for aquaculture
●total output in 2004:  49 million tonnes, accounting for 
70% of the world total 
●fish species: over 160 
The use of fertilizers for fish farming has grown 
dramatically in the fast-growing aquaculture industry in 
China.
This paper is prepared to address the use of fertilizers in 
aquaculture in China.
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I. Principles and functions of fertilizer 
use in fish farming

water quality parameters in aquaculture: Nutrient 
contents, depth, temperature, pH value, 
oxygen and the types of salts and their 
concentrations in the water

Goals of applying fertilizers to the fishponds:

enrich the “poor water” to become “fertile water”

The use of fertilizers in fish farming plays 
the following roles:

•To enrich the water fertility by increasing 
the nutrients and organic matter in the 
water, some of which can become the 
feeders for fish directly 

• To stimulate the growth and reproduction 
of planktons, algae, and zoobenthos etc. 
in the water, which form the natural diets 
for fish
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Basic Food Chains in Fishpond

Nutrients from fertilizers      

Green plants (phytoplankton, algae, autotrophic 

bacteria, etc.) or fish      

Lower-grade animals or fish    

Fish 

All of the cadavers of livings are decomposed by bacteria  

and come back to water (biologically recycled).

The functions of the fertilization 
for fish farming

Some organic and inorganic nutrients from the 
fertilizers become the feeders of the fish

The majority of the nutrients from fertilizers 
provide nutrient source for green plants, algae, 
and autotrophic bacteria etc., which are among 
the direct sources of food for fish 

The green plants become the food of lower-grade 
animals, which in turn is the food for fish
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II. The history of the fertilizer use 
and its consumption in fish 

farming in China
China has a long history in the use of organic 
fertilizers in fish farming, dating back to more than 
3,000 years ago.

Records:
• “The Scriptures of Fish Farming” in 2,400 years ago
• “The Records in Ling Nang” in late Tang Dynasty

The history of the use of chemical fertilizers 
in fish farming is relatively short.

• Research began in 1972
• Research expanded to many Chinese 

provinces in the 1980s
•The use of fertilizer as a major practice 

accepted by fish farmers since the 1990s 
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Estimated consumption of fertilizers in 
aquaculture in China
There are no official statistics of fertilizer 
consumption in aquaculture industry in China; the 
consumption of chemical fertilizers estimated in 
fish farming is based on the areas of fish farms 
and fish output.

Figue 1 The estimation for the nutrient consumption in 
aquaculture
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1970 to 1989: The research and development phase, 
fertilizers consumed in fish farming were less than 
150,000 tonnes.

1990 to 1997: Fertilizer consumption grew rapidly, 
increased by nearly 40% year on year, nearly 1.65 
million tonnes of fertilizers consumed in 1997.

1998 to 2004: The growth of fertilizer is slowed down  
with an annual increase by 8.2% on the average. 
Fertilizer consumption in fish farming in 2004 was 
2.87 million tonnes, accounting for 6.1% of the total 
fertilizer consumption (47 million tonnes) in China.

The forecasts of fertilizer consumption in 
aquaculture in the future

2005 to 2010: The  consumption will increase by 3% 
annually and reach 3.43 million tonnes in 2010. 

2011 to 2015: The  consumption will increase by 2% 
annually and reach 4.52  million tonnes in 2015.

2016 to 2030: The fertilizer consumption will increase by 
1% annually and reach 5.24 million tonnes in 2030.
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III. The use of fertilizers in fish 
farming in China

The types of fertilizers :
Nitrogen fertilizers: including urea, anhydrous ammonia, 
ammonium bicarbonate (ABC), ammonium sulphate, 
ammonium nitrate (AN), ammonium chloride, etc. 

Maximum allowable concentration:
NH4+   5 mg N/L; 
NH3•H2O   0.2-1.0 mg N/L; 
NO2- 0.8mg/L 
Concentration greater than the values is under anoxic 

conditions. 

Phosphate fertilizers:
Phosphorus is an essential nutrient for algae. However, 
phosphorus is normally deficient in clean water.
Fertilizers for common use are:
single superphosphate (SSP), triple superphosphate
(TSP), ammonium phosphates (AP), calcium magnesium 
phosphate (CMP) etc.

Maximum allowable concentration : 0.4 mg P/L 
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Nitrogen and phosphorus fertilizers are the 

major fertilizers applied in aquaculture and  
applied to the fish water at the ratio of 3-4:1.

The balanced N/P ratio is critical to maintain the 
quantity of phytoplankton in the water body 

providing adequate food for fish.

Many specialty fertilizers have been developed 
containing N, P and K, but also Ca, Si and 
micronutrients in soluble forms.

The Aquaculture Specialty 
Liquid  Nutriment 
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Other fertilizers: potassium chloride, 
potassium sulphate, lime, powder 
limestone  and silicon-containing 
fertilizers

Application needed when Ca below 
10mg/L and  Si below  0.1-0.4ug 
SiO2/L

The usage of chemical fertilizers 
and its effect

The conditions for fertilizer applications:

pH: 6.5-8.5

soluble oxygen content >5 mg/L

Rainy days and/or high temperature 
days not suitable for fertilizer 
applications.
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The usage of chemical 
fertilizers and its effect

Application Rate: N 45 －450 kg/ha, P2O5 
30－250 kg/ha
Use Method: dissolved in water followed 
by spraying to the fish farms. Phosphate 
fertilizers are usually fist applied, 
followed by N fertilizers.

The benefits of fertilizer use
in fish farming

• Improving water quality and increasing the types and 
quantity of phytoplanktons

• Improving water quality and increasing the types and 

quantity of phytoplanktons

• Increasing fish yield and economic returns
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IV. Impacts of fertilizer use in fish 
farming on environment quality

Fertilizer use in fish farming affects the 
environment in the following ways:

N pollution: Application of 1,500 kg/ha ABC 
to 2-meter deep water will generate N in the 
water higher than the allowable level, especially 
the NH3 concentration exceeding 14-120 times 
of the allowable level in the standard of water 
quality in fishery in China (0.02mg/L), causing 
damage to the liver and lamella of glass carp.

A report on government vowed to stop the use of 
fertilizers in the reservoir supplying water for 
human consumption. 
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P pollution: The application of SSP at the rate of 1,500 kg/ha 
could increase P concentration by 35-36 times in 2-m deep 
water, much higher than the allowable level (0.1 mg/L). The 
plankton normally released back to the water about 54% of 
the assimilated P as soluble P.

Heavy Metal Pollution: SSP and CMP contain Cd, Pb, Hg, As. 
The contamination of heavy metals to aquatic products is a 
potential risk.

In the last 20 years, the use of fertilizers has promoted the 
development of aquaculture in China and become a major 
practice to raise fish. However, heavy and over-fertilizations have 
caused negative impacts on the environment and the safety of 
water. Therefore, it is important that we develop technology and
standards regulating the use of fertilizers in the future.

Thank You！
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