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SUMMARY  
Shrimp farming is one of the profit-based business, at the same time, this industry is facing several 

problems like poor water quality and feeding management. Among this, water quality management is a crucial 

part in the shrimp farming. Hence, water quality parameters such as dissolved oxygen, pH, ammonia and alaklinity 

should be maintained at optimum level throughout culture period for successful shrimp farming. 

 

INTRODUCTION 

Successful shrimp (P.vannamei) farming sector mainly depends on water quality management which 

can be monitored through the analysis of physio-chemical and biological parameters. In our country, shrimp 

farming methods have been practised as traditional/extensive, semi-intensive, intensive and super-intensive 

systems, in which, most of the farmers have been practising the semi-intensive based whiteleg shrimp farming 

(P.vannamei). Generally, the selection of water source decides the efficient production. For instance, groundwater 

or bore water, municipal water supplies, creek water and direct seawater may be used for shrimp farming. While 

using bore water, constant temperature maintained and free from some biological disturbance whilst this water 

may have a high concentration of dissolved toxic gases (H2S, CH4 and CO2) and minerals (Ca+, Mg+). In the case 

of salt or brackish water that should be free from pollution.  

 

Main Composition of seawater & Freshwater 

Main ions ppm 

Sea Water Fresh Water 

Na + 10.500 0.00056 

Mg 2 + 1.350 0.00014 

Ca 2+ 0.400 0.00065 

K + 0.380 0.00011 

Sr 2 + 0..008 - 

Cl- 19.000 0.00057 

So4 2- 2.700 0.0022 

HCo3 - 0.142 - 

Br- 0.065 - 

F- 0.001 - 

Source: Goldberg (1963) 

Water quality parameter 

Water quality can be managed by the analysis of physical, chemical and biological parameters.  

 

Water temperature 

Generally, thermal stratification occurs in shrimp ponds due to an alteration in the density of upper and 

lower strata. For example, epilimnion has sufficient dissolved oxygen and optimal temperature (28-320 C) in 

water and plankton grow well, thermocline consists about 22-280 C temperature and hypolimnion have poor 

plankton productivity due to low temperature and low dissolved oxygen and temperature (below 220 C). On the 

other hand, water temperature plays a significant role in the physiological process (respiration rate, feeding, 

metabolism, growth and reproduction) of shrimp. For instance, low and high temperature leads to low and high 
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metabolic rate, respectively. Interestingly, shrimp feed intake decreases during low temperature or rainy time. 

Hence, the feeding rate should be decreased 

 

Physical parameters Chemical parameters Biological parameters 

Temperature 

Salinity 

Turbidity 

 

 

Dissolved oxygen 

Carbon dioxide 

pH 

Alkalinity 

Hardness 

Nitrate 

Nitrite 

Ammonia 

Hydrogen sulphide 

Plankton 

Microorganisms 

Salinity 

Salinity – a measure of the total concentration of dissolved ions in water, encompassed sodium, chloride, 

calcium, magnesium, potassium, etc., and expressed as parts per thousand (ppt, grams of salt per liter of water). 

Usually, seawater has an average salinity of 34 ppt and freshwater has a salinity of below 0.5 ppt. This factor is 

essential for the osmoregulation process and exoskeleton formation.  

 

Turbidity  

   Turbidity measures the dissolved and suspended solid particles/turbid conditions of water in the shrimp 

pond. It may be caused due to sediment resuspension, biological activity, the input of feed and manure and soil 

erosion. On another side, it consists of both organic (microbes and plankton) and inorganic material (mineral, 

lime). Low turbidity indicates poor productivity whereas high turbidity causes several problems like 

photosynthesis inhibition and gill damage. It can be treated by alum application in pond water.  

 

Dissolved Oxygen (DO) 

Atmospheric air and photosynthesis are the sources of dissolved oxygen. DO is mainly influenced by 

temperature. Because oxygen is produced by photosynthesis during the daytime, in addition, we can use the 

aerators to increase the DO concentration in the pond water to fulfil the shrimp DO requirement. For instance, 

every 300 to 400 kg shrimp biomass required 1 HP aerator, hence, according to our expected biomass and density 

we have to fix the aerator requirements. On the other hand, plants and plankton use oxygen for their respiration 

at night time, therefore, comparatively increased aeration (1.2 – 1.5 HP/300 to 400 kg shrimp biomass) has to be 

facilitated. The optimal DO concentration is 5 ppm for the tropical area. 

 

pH 

The pH - negative logarithm of hydrogen ion concentration (pH = - log (H+)), used to measure the 

intensity of acidic (pH <7) or basic (pH >7) characteristic of water. Usually, the pH scale ranges from 0 – 14, in 

which, pH 7 is a neutral point. The pH value also fluctuated during daytime and night time because of 

photosynthesis and respiration. For instance, during the day time photosynthesis dominates and pH increases due 

to consumption carbon dioxide whereas in the nighttime, respiration dominates and pH decreases due to oxygen 

consumption of and carbon dioxides is released. The optimal pH value for shrimp culture is 7.5 to 8.5. Lower pH 

can be treated with lime application whereas higher pH can be treated by the application of alum or gypsum (if 

high alkalinity and low calcium hardness).  

 

Carbon dioxide 

The biological oxidation of organic compounds and respiration is the source of carbon dioxide. If the 

CO2 concentration is higher in the water that adversely affects the shrimp health. Hence, it can be treated by the 

application of slaked lime and vigorous aeration. The CO2 of pond water should be less than 10 ppm.  
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Alkalinity 

Alkalinity – a measure of the acid-neutralizing capacity of water, protects the culture species from the 

major influence of pH change. Usually, the biological process can change the alkalinity of water by acid/base 

production and consumption. On the other hand, if alkalinity found to be very low (<20 ppm) that leads to poor 

phytoplankton growth. Hence, the alkalinity level should be maintained within an optimal range (75 to 150 ppm). 

 

Hardness 

Total hardness is used to measure the total metal cations, particularly, calcium and magnesium. Water 

is categorized into soft (0 – 75 ppm), medium (75 – 150 ppm), high (150 -300 ppm) and very hard (>200 ppm) 

according to the hardness. Usually, saline water contains very high hardness due to the presence of high minerals 

compared to freshwater. Among the minerals, calcium is necessary for exoskeleton shell formation  

 

Ammonia 

The uneaten feed and faecal matter are the sources of ammonia generation at the shrimp pond bottom. 

Subsequently, ammonia is the initial product of the decomposition of nitrogenous organic wastes which indicate 

the presence of toxic gas in the water. Usually, the total ammonium nitrogen comprised ionized and un-ionized 

ammonia, in which ionized ammonia is more toxic. Usually, the equilibrium of ionized and un-ionized ammonia 

depends on pH, temperature and salinity. Hence, water exchange should be done to avoid this problem. In addition 

that, zeolite shall be applied to mitigate the toxic gases. The optimal level ammonia is <0.05 to 0.01ppm 

 

Nitrite and Nitrate 

During the nitrification process, the ammonia is converted into nitrite by Nitrozomonas sp and nitrite is 

further converted into nitrate by Nitrobactor sp. In which, nitrite is more toxic to culture species when compared 

to nitrate. Hence, nitrite level shall be mitigated as like ammonia.  The optimal level of nitrite and nitrate is <0.01 

to 0.1ppm, respectively.  

 

Hydrogen sulphide 

H2S - formed by anaerobic bacteria, very toxic to shrimp. A high level of H2S can be treated by the 

application of potassium permanganate or water exchange. The optimal level should be <0.01 ppm.  

 

Biological Factors 

Biological parameters are phytoplankton, zooplankton, bacteria, fungi and virus. In which, pathogenic 

organisms cause disease to culture species. Hence, the proper biosecurity should be maintained throughout the 

culture. Additionally, water and soil probiotics should be applied to eliminate the pathogenic bacteria from the 

system 

  

Water quality parameters  Recommended Range 

Temperature 28-32 C 

Dissolved oxygen 5.0-9.0 ppm 

pH 20 ppm 

Salinity 7.0 - 8.3 

Carbon dioxide 20 ppm 

Chloride  300 ppm 

Sodium 200 ppm 

Total Hardness (as Caco3) 150 ppm 

Calcium Hardness (as Caco3) 100 ppm 

Magnesium Hardness (as Caco3) 50 ppm 

Total Alkalinity (as Caco3) 100 ppm 

Unionized Ammonia (NH3) 0.03 ppm 

Nitrite (NO2) 1 ppm 
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Nitrate (NO3) 1  ppm 

Total Iron 1 ppm 

Hydrogen Sulphide 2 ppb 

Chloride 10 ppb 

Cadmium 10 ppb 

Copper 25 ppb 

Lead 100  ppb 

Mercury 0.1 ppb 

Zinc 100 ppb 

 

CONCLUSION 

  Water quality is one of the crucial factors to enhance the growth, colour and survival of shrimp. So, it 

should be maintained within the optimum level. An optimal level of DO and alkalinity is used to avoid the 

improper moulting of shrimp. If a farmer needs to get more profit he should maintain the optimal water quality 

parameter throughout the culture period. 

 

REFERENCES 

Boyd, C. E. (2003). Bottom soil and water quality management in shrimp ponds. Journal of applied 

Aquaculture, 13(1-2), 11-33. 

Boyd, C., & Zimmermann, S. (2010). Grow-out systems-water quality and soil management. Freshwater prawns: 

Biology and farming, 239-255. 

Ma, Z., Song, X., Wan, R., & Gao, L. (2013). A modified water quality index for intensive shrimp ponds of 

Litopenaeus vannamei. Ecological Indicators, 24, 287-293. 

V Venkateswarlu, PV Seshaiah, P Arun and PC Behra., (2019) A study on water quality parameters in shrimp L. 

vannamei semi-intensive grow out culture farms in coastal districts of Andhra Pradesh, India., 

International Journal of Fisheries and Aquatic Studies 2019; 7(4): 394-399 

http://www.agricosemagazine.com/

