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Waste Characteristics (chemical) 
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Fish production Waste Characteristics (Bio -chemical) 
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Environmental requirements 

To enhance the fish growth in waste-fed ponds, various environmental parameters should be 

properly maintained or acquired, as follows: 

Light. 

Light should be in sufficient intensity and with suitable duration during the daytime. It is the 

main factor in algal photosynthesis, which results in the production of fish feed (algal cells) 

and oxygen for fish respiration. Generally, this requirement is always met in tropical area 

where depth of fish ponds is maintained at about 1 m to allow for light penetration to the 

whole pond depth. 

 

Temperature 

Fish metabolic rate is directly correlated with water temperature. The temperature has a 

considerable influence on the principal and vital activities of fish, notably their breathing, 

growth and reproduction. Increased temperature will lower the DO in the water and also 

increase the metabolism of fish, which require more oxygen. The temperature tolerance limit 

within each species with individuals of different ages is the same, but the limit is different if 

they are acclimatized at different temperatures. Unfavourable temperatures at either end of 

the tolerance range produce a stress in which a prolonged exposure could result in lowered 

resistance and greater susceptibility to disease. Temperature does affect metabolism as well 

as food intake.  

Dissolved oxygen (DO) 

DO is an important factor in the growth of fish because all metabolic activities of fish are 

dependent on the oxygen consumed during respiration. DO in a waste-fed pond have diurnal 

variation. Factors affecting the variation of DO include organic loading, algal concentration, 

type of fish, fish stocking density, sludge accumulation, temperature and chloride 



Waste generation aspects lecture 7 

concentration. Organic loading to a pond has influence on the bacterial activity in 

waste stabilization and, consequently, the oxygen utilization. Therefore, to design a waste-fed 

fish pond, organic loading and fish stocking density have to be properly selected so that the 

lowest DO to occur in the pond at dawn is within the tolerable range for fish. 

Ammonia concentration 

Un-ionized ammonia (NH3) is toxic to fish, but the ammonium ion (NH4+) is not. Many 

laboratory experiments of relatively short duration have demonstrated that the acute lethal 

concentrations of NH3 for a variety of fish species lie in the range 0.2-2.0 mg/L (Alabaster 

and Lloyd 1980). Un-ionized ammonia is more toxic when DO concentration is low. 

However, this effect is probably nullified in fish ponds since CO2 concentrations are usually 

high when DO levels are low and the toxicity of NH3 decreases with increasing CO2. The 

relationship between NH3 and NH4+ is pH-dependent, as follows: 
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