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Introduction 

Background of the Study 
ish farming is particularly an important aspect 

of aquaculture as it provides about 40% of the 

dietary intake of animal protein and 

constitutes a third of the world’s supply of fish 

products. Fish culture is considered one of the 

promising resources of animal proteins for the future 

(Neuman, 2014). Fish perform all its bodily functions 

in water, hence understanding the physical and 

chemical qualities of water are critical to successful 

aquaculture. Oxygen is important in respiration and 

metabolism processes in any animal. In fish, the 

metabolic rate is highly affected by the concentration 

of oxygen in the rearing environment. As the 

dissolved oxygen concentration decreases,  
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respiration and feeding activities also decrease. As a result, the growth rate 

is reduced and the possibility of a disease attack is increased. However, fish 

is not able to assimilate the food consumed when Dissolved Oxygen is low 

(Tom 2018). 

Water is often called a universal solvent because it dissolves many toxic 

substances which can lead to the pollution of water. One of the important 

features of lake or pond is the amount of oxygen dissolved in it (water). 

Oxygen enters the water photosynthetic aquatic plants and by dissolving 

into the water from the air. It leaves the water when it is used in respiration 

by plants and animals. Addition of nutrients continuously by some sources 

like sewage phosphate containing detergent, feed wastes, fertilizers that 

run off agricultures land which can lead to the growth of algae leading to 

eutrophication (A condition that lead to depletion of oxygen content in the 

water by rapid growth of algae). 

 

Water Pollution 

Traditionally speaking, pollution is any departure from purity. In the 

environment however, it has come to mean departure from the normal 

rather than pure state, otherwise we could misinterpret that water is 

polluted with algae, fish or owl (South Wick, 2016). According to Soroji 

plant, weed algae and bacteria which affect the oxygen content of the fish 

pond. The paper recommended that plants should be installed in fish pond 

as are used for domestic sewage and for industrial effluents and that the 

water used in the fish pond should be changed at required period especially 

when the water becomes dirty and polluted instead of adding chemicals 

upon chemicals to the water. 

 

Keywords: Biochemical Oxygen Demand, Eutrofication, Fish, Pollutant, 

Pollution 
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(2001), pollution is a Greek word that means defilement. In a general sense, 

the agents that cause pollution are known as pollutants. The pollutants vary 

with the type of pollution. South Wick (20166), has it that, environmental 

pollution is unfavorable alteration of our surroundings, wholly or largely as 

a product of mans’ actions. Arms, (1990: 359), sees pollution as an 

undesirable change in the physical and chemical or biological characteristics 

of an ecosystem, this means that pollution can injure or kill living organisms 

or that it renders the ecosystem unfit for the use we want to make of it. For 

example, when the river water is polluted it can no longer be used for 

drinking, recreation or industrial processes (Kareem, 1999). 

Thomas and Emmel (2002), observed that water pollution probably offers 

more direct threat to human health than any other form of pollution. This is 

because it often results in massive death of fish and other aquatic 

organisms. Disease causing organisms such as those that cause typhoid, 

cholera and various dysenteries are obtained and spread from polluted 

water.  

Many unwanted materials are dumped in in-land waters, these ranges from 

solid wastes like tin, cans, old metals, sewage, poisons, detergents and hot 

water discharged into the rivers or ponds, The breakdown of sewages 

releases a rich supply of mineral salts so that a profusion of algae eventually 

appear, these lead to eutrophication. Bennett and Humphries (2001:359) 

have observed that most rivers are used for removal industrial waste and 

sewages. This process reduces their aesthetic and recreational values, and 

limits their usefulness as sources of domestic water supply. 

 

Cause of Water Pollution 

Arms (1990: 355), stated that water pollution has two basic causes: 

industrialization and human population explosion. Water pollution is largely 

caused by industrialization which produces waste products which cannot be 

disposed of as fast as we produce them (Kareem, 2000). Water pollution 

mostly comes from point/sources such as industrial plants, construction 
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sites, fertilizers, pesticides, etc. Human pollution explosion entails that the 

inhabitants near the water use of detergents, poisoning of water due to 

various reasons including farming activities around the water which leads to 

washing down of chemicals and fertilizers into the water. There is also 

increase in waste disposal and misuse of resources for example, 

contamination of river water by detergents or sewage disposal. Eunice et al. 

(2001) pointed out some pollution to include:  

1. Sewage and Carbage 

2. Oil and Other Petroleum Products 

3. Thermal Pollution 

4. Agricultural Wastes and Farming 

5. Micro-Organism  

 

Effects of Pollution on Dissolved Oxygen Content of Water: 

One of the most important features of a lake or pond is the amount of 

oxygen dissolved in it Oxygen availability affects nearly every aspect of a 

pond, including animals and plants. Oxygen enters the water from the 

photosynthesis of aquatic plants and by dissolving into the water from the 

air Eunice (2013). Oxygen leaves the water when it is used in respiration by 

plants and animals and large amount of oxygen are used by the organism 

that decomposed organic waste in the water Eunice (2013).  

Hypoxia or oxygen depletion is a phenomenon that occurs in aquatic 

environments as dissolved oxygen (DO; molecular oxygen dissolved in 

water) becomes reduced in concentration to a point detrimental to aquatic 

organisms living in the system. An aquatic system lacking dissolved oxygen 

(0% saturation) is termed anaerobic. Reducing or anoxic is a system with a 

low Dissolved Oxygen concentration in the range between 1 and 30%. Most 

fish cannot live below 30% Dissolved Oxygen saturation. A “healthy” aquatic 

environment should seldom experience Dissolved Oxygen of less than 80%. 

In response to a low concentration of dissolved oxygen in the water, the 

fish can respond in two ways: the blood flow can be increased by opening 
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up further secondary lamellae to increase the effective respiratory area (it 

may be difficult to increase significantly the blood flow rate through the 

capillaries themselves), and the concentration of red blood corpuscles can 

be increased to raise the oxygen carrying capacity of the blood per unit 

volume. The latter can be achieved by reducing the blood plasma volume 

(e.g. by increasing the urine flow rate) in the short term, and by releasing 

extra blood corpuscles from the spleen in the longer term. (Svobodova et 

al. 1993). 

Dissolved oxygen affects the growth, survival, distribution, behaviour and 

physiology of shrimps and other aquatic organisms (Solis, 1988). The 

principal source of oxygen in water is atmospheric air and photosynthetic 

planktons. Obtaining sufficient oxygen is a greater problem for aquatic 

organisms than terrestrial ones, due to low solubility of oxygen in water and 

solubility decreases with factors like- increase in temperature; increase in 

salinity; low atmospheric pressure, high humidity, high concentration of 

submerged plants, plankton blooms. Oxygen depletion in water leads to 

poor feeding of fish, starvation, reduced growth and more fish mortality, 

either directly or indirectly (Bhatnagar and Garg, 2000). Water with a 

relatively high level of dissolved oxygen can support many forms of life. The 

decrease in the amount of dissolved oxygen in water is as a result of 

pollution. Daniel et al., (2009), stated that dissolved oxygen in water is also 

used in destroying many toxic chemicals, which enter it. This happens 

because there is usually enough oxygen dissolved in the water to allow 

relatively harmless bacteria to oxidize many harmful chemicals into 

harmless wastes. 

Decreased oxygen availability is also considered a major factor in 

determining food intake. Low dissolved oxygen is a type of stress frequently 

found in fish farms characterised by high fish densities and polluted fresh or 

marine waters (Markore and Rorvik, 2001). Tolerance for low oxygen may 

relate in part to the metabolic rate of a fish (Verheyen and Decleir, 1994). 

Fishes will regulate their metabolic rate over a range of dissolved oxygen 
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concentrations; however, at some point, a further reduction in oxygen 

tension will produce a shift from a metabolic rate that is independent of 

oxygen concentration to one that is dependent on oxygen level. The point 

is referred to as the critical oxygen tension (Markore and Rorvik, 2001). 

Oxygen deficiency causes asphyxiation and fish will die, depending on the 

oxygen requirements of the species and to a lesser extent on their rate of 

adaptation. Fish exposed to oxygen deficient water do not take food near 

the water surface, gasp for air (cyprinids), gather at the inflow to ponds 

where the oxygen levels are higher, become torpid, fail to react to irritation, 

lose their ability to escape capture and ultimately die. The major 

pathological-anatomic changes include a very pale skin colour, congestion 

of the cyanotic blood in the gills, adherence of the gill lamellae, and small 

haemorrhages in the front of the ocular cavity and in the skin of the gill 

covers. In the majority of predatory fish the mouth gapes spasmodically and 

the operculum over the gills remains loosely open. (Svobodova et al.,1993). 

Lack of dissolved oxygen means that certain forms of life cannot be 

supported (e.g.fish), and the harmless aerobic bacteria can no longer feed 

on the waste so that the water becomes polluted. These aerobic bacteria 

will disappear and are replaced by the anaerobic bacteria that are capable 

of living in water, which contains hardly any dissolved oxygen. Many of 

these anaerobic bacteria are harmful to man and they do not help to destroy 

waste. The process of oxidation of waste material by anerobic bacteria 

leads to decrease in the dissolved oxygen content in the water as stated by 

Arms (1990). Aerobic decomposition use oxygen when they break down 

organic matter which leads to reduction in the dissolved oxygen in the 

water, some waste materials have high biochemical oxygen demand and 

some rivers use nearly all of their dissolved oxygen in other to allow the 

natural decay (oxidation) of the dead plant materials to take place Arms 

(1990).  

Other organic-based substances like soluble carbohydrates discharge in the 

form of sugar refining breweries, paper making etc. Also have high 
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Biochemical Oxygen Demand (B.O D.). These potential pollutant causes 

decrease in the concentration of dissolved oxygen in the water. Natural self-

cleaning mechanism of the water bodies helpskeep water quality at desired 

level for better performance of fish, however, under culture, effort has to 

be made continually by maintaining adequate water quality for better 

growth performance of the fish. Aeration is one method commonly used to 

improve dissolved oxygen (Arms (1990) and Boyd (1990) also reported that 

aeration system is one of the best methods to oxidize ammonia to nitrate 

or to adjust pH and to volatilize the ammonia, however, aeration does not 

solve other water quality problems (e.g. TDS, turbidity, conductivity, etc.). 

 

Effect of Water Pollution on the Aquatic Community  

Pollution in water body reduces biodiversity of organisms in the water 

leaving only those organisms that can tolerate the pollutants and their 

effects. Aquatic plants are very important in aquatic system in so many ways 

which include: 

• Production of oxygen for the water organisms through 

photosynthesis 

• Provision of food for aquatic organisms (primary producers) 

• Direct or indirect provision of shelter for fish and invertebrates 

• Marginal plants provide resting sites and food source for waste birds 

• Provision of aesthetic appeal to water body 

• Provision of spawning medium for some fishes 

 

Many externally visible diseases are prevalent in fish population and their 

incidences have been proposed as an index of pollution. Comparative 

toxicity of various pollutants on aquatic organisms under controlled 

laboratory conditions has been assessed and it is reported that at lower 

concentrations, the toxic materials may not cause the death of the 

organisms. However, they may cause stress to the organisms by interfering 

with the normal physiological functions. There are several experimental 
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studies on the sub-lethal effects of pollutants. A wide array of responses 

due to sub-lethal effects have been reported and they are changes in 

swimming performance, respiration, phototaxis, equilibrium, decreased 

heart rate, delayed embryonic development, disrupted liver function, 

biomagnifications, blood chemistry alteration, behavioural changes and 

tissue damage(Michael J, 1998). 

Pollutants can weaken the organisms making it susceptible to disease or 

they cause disease directly. Toxicants or other stressful situations may 

enhance the disease (Edward A. Laws, 2000). Large quantities of affluence 

wastes result from mining. Today it is estimated that mine drainage 

contributes over 4 million tons of acids pollution about 11,000 miles of major 

and minor streams acid drainage enters into stream and lakes destroying 

fish and fish food organisms.(Edward A., 2000).  

Poisons such as metallic ions may be present in industrial effluent and may 

be poisonous to aquatic life at low level of concentration (lead 0.3ppm, 

copper 1 to 3ppm, 2mg 0.2 to o.7ppm and mercury and many others). 

Complexes of these ions may be affected by secondary alterations thought 

chemical or physical actions such as changes in temperature and oxygen 

content. Frequently temperature has direct influence on toxicity. 

Radionuclide from industries reactors is a potential source of pollution 

especially in the events of accidental discharge of cooling waters from 

nuclear facilities. Concentration of these isotopes should not exceed certain 

limits discharge to receiving stream above natural background level 

(Edward A., 2000). Allowable discharge levels supported the life of aquatic 

community, compounds such as organic phosphates and chlorinated 

organic mixtures used as insecticides have been shown to be lethal to fish 

and many aquatic organism in doses as small as 0.1 to o.3 ppm (Ray, 1988). 

 

Control of Water Pollution 

The academic America encyclopedia (2001), suggested three (3) treatments 

for polluted water. Primary waste water treatment of water involves 
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screening of large debris, skimming off floating material and setting out 

suspended material in tanks. This method is capable or removing about 

(60%) of solid waste and (35%) of biodegradable organic materials. The 

secondary treatment involves the breaking down of the remaining organic 

waste by using micro-organism to decompose the waste. Also reducing the 

sludge in volume control that polluted waste by digesting in special air tight 

tanks material recovered may be finally disposed in land field for example 

some sledge may be applied to the land, recycling their plants nutrients. 

Advanced treatment of waste involve biological, chemical and physical 

method of disposal is used either to remove nutrient that promote 

excessive growth of algae or to remove industrial pollutants such as heavy 

metals, non-biodegradable organic chemicals. The control of water 

pollution can be done if public campaigns are carried out in which people 

are enlightened on the dangers and hazards of water pollution. This can 

help stopping the careless acts that causes pollution of the environment. 

Jumoke (2001), suggested some control measures to arrest the continuous 

pollution of water as follows: 

i. Individual and companies should have strict laws to control water 
pollution 

ii. Government to intensify public enlightenment on the dangers of 
water by sewage. 

iii. Chemical waste must be converted to harmless biodegradable 

substance before being dumped into sea. 

iv. Industrial and factories to reduce the amount of waste generated 

and modern treatment plans of waste to be acquired. 

v. Fertilizers, pesticides and herbicide to be applied with great 

caution if the area (farm) to be treated with their chemical is close 

to a river, lakes stream and pond. 

 

Statement of the Problem 

Successful fish production depends on good oxygen management as it is 

essential to the survival (respiration) of fish. Dissolved oxygen levels can 
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affect fish respiration, as well as ammonia and nitrite toxicity (Basu, 2011). 

When the oxygen level is maintained near saturation or even at slightly 

super saturation at all times it will increase growth rates, reduce the food 

conversion ratio and increase overall fish production (Basu, 2011). According 

to Ajana et al., (2006), water determines the success or failure of an 

aquaculture operation to a greater extent. In heavily stocked and artificially 

fed fish ponds, many problems associated with water quality such as 

organic pollution, deficiency of oxygen, increased level of free carbon 

dioxide and increase in ammonia-nitrogen ratio are frequently occurring 

(Basu, 2011). Failure to maintain an adequate water quality regime in ponds 

may cause parasitic infection or other diseases and conditions which are 

very detrimental to the fish (Collins, 1994). 

 

Research Questions 

The study is guided by the following research questions: 

1. What is the basis for pollution in Panyam fish farm? 
2. What factors are responsible for the decrease of oxygen content in a 

fish pond? 
3. What possible measures can be taken to control the factors 

responsible for decreases or increase of oxygen content in the fish 
pond? 

 

Research Hypothesis 

There is no significant effect of pollution on aquatic life in Panyam fish farm. 

 

Scope and Limitation of the Study 

This research work is limited to the quantitative determination of free 

oxygen content in Panyam fish farm, Plateau State Nigeria. 

 

Research Design 

According to Ogbonna (2006), research design is a conceptual frame work 

plan or scheme put in writing to guide the researcher in his/her activities. 
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The study adopted a survey research design because of the difficulties of 

attempting to study the whole Population of the study area. 

 

Method of Data Analysis 

The researchers used simple percentage to analyze the questionnaire items 

while chi square was used in testing of the hypothesis. 

Research Question 1 

Table 1: Eutrophication which is one of the basis for water pollution occurs 

as a result of accumulation of nutrients in the water which supports the 

growth of algae. 

 

RESPONSES FREQUENCY   PERCENTAGE (%) 

SA 5 25 

A 9 45 

D 6 30 

SD 0 0 

Total  20 100 

 

Table 1 above shows that 5 respondents representing 25% strongly agreed, 

9 respondents representing 45% agreed, 6 respondents representing 30% 

disagreed while 0 respondents representing 0% were strongly disagreed 

that the eutrophication occurs as a result of accumulation of nutrients in the 

water which supports the growth of algae. 

Based on the above analysis, it shows that the respondents agreed that the 

eutrophication occurs as a result of accumulation of nutrients in the water 

which supports the growth of algae. This form the basis for water pollution 

in Panyam fish farm. 

 

Research Question 2 

Table 2: The growth of algae in the water reduces the rate of oxygen 

contents 
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RESPONSES FREQUENCY   PERCENTAGE (%) 

SA 4 20 

A 10 50 

D 6 30 

SD 0 0 

Total  20 100 

  

Table 2 shows that 4 respondents representing 20% strongly agreed, 10 

respondents representing 50% agreed, 6 respondents representing 30% 

disagreed while 0 respondents representing 0% were strongly disagreed 

that the growth of algae in the water reduces the rate of oxygen contents. 

Base on the above analysis, it shows that the respondents agreed that the 

growth of algae in the water reduces the rate of oxygen contents. 

Research Question 3 

 

Table 3: Water pollution can be prevented through public enlightenment. 

RESPONSES FREQUENCY   PERCENTAGES (%) 

SA 12 60 

A 6 30 

D 2 10 

SD 0 0 

Total  20 100 

  

Table 3 shows that 12 respondents representing 60% strongly agreed, 6 

respondents representing 30% agreed, 2 respondent representing 10% 

disagreed while 0 respondent representing 0% strongly disagreed that 

water pollution can be prevented through public enlightenment. 

Based on the above analysis, it shows that the respondents strongly agreed 

that water pollution can be prevented through public enlightenment. 
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Table 4: Water pollution in aquatic systems can be controlled 

RESPONSES FREQUENCY   PERCENTAGE (%) 

SA 19 95 

A 1 5 

D 0 0 

SD 0 0 

Total  20 100 

 

Table 4 shows that 19 respondents representing 95% strongly agreed, 1 
respondent representing 5% agreed, 0 respondent representing 0% 
disagreed while 0 respondent representing 0%  strongly disagreed that 
water pollution can be controlled. 
Based on the above analysis, it shows that the respondents strongly agreed 
that water pollution can be controlled. 
 

Hypothesis 

Ho- There is no significant effect of pollutants on aquatic life in Panyam fish 

farm 

 

Table 5: Influence of Pollutants on Aquatic life. 

Variable fo fe Df X Crit. X Cal. ɑ =0.05 

1 2 0.2     

2 10 0.2     

3 3 0.3     

4 5 0.3 3 1.868 7.815  

5 5 0.3     

6 3 0.3     

7 10 0.2     

8 12 0.2     

 

The Chi-square summary table above shows that the value of 𝑋2.calt is 

greater that the value of 𝑋2.crit at 0.05 level of significance. Therefore, this 
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hypothesis is rejected which implies that there is a significant effects of 

pollutants on aquatic life in Panyam fish farm. 

 

Discussion and findings 

Research question one revealed the extent to which pollution affects the 

panyam fish farm. Tables 1 was found relevant to answering the research 

question one.  Table 1 has respondents agreeing to Eutrophication occurring 

as result of accumulation of nutrients in the water which supports the 

growth of algae, this shows how pollution has affected the fish pond to the 

extent where algae grows in the water due to eutrophication which is the 

deterioration of fresh water due to too much nutrients such as nitrites and 

Ammonia (Ogbonna 2006). The ideal and normal measurement of nitrite is 

zero in any aquatic system. Stone and Thomforde (2004) suggested that the 

desirable range 0 to1 mg L-1NO2 and acceptable range less than 4 mg L-1 NO2. 

According to Bhatnagar et al. (2004) 0.02 to1.0 ppm is lethal to many fish 

species, greater than 1.0 ppm is lethal for many warm water fishes and less 

than 0.02 ppm is acceptable. Santhosh and Singh (2007) recommended that 

nitrite concentration in water should not exceed 0.5 mg L-1. 

Pollution of water can lead to the destruction of aquatic life. .Nitrite can be 

termed as an invisible killer of fish because it oxidizes haemoglobin to 

methemoglobin in the blood, turning the blood and gills brown and 

hindering respiration, it also damages  nervous system, liver, spleen and 

kidneys of the fish (Ogbonna 2006). Ammonia in the range greater than 0.1 

mg L-11 tends to cause gill damage, destroy mucous producing membranes, 

“sub- lethal” effects like reduced growth, poor feed conversion, and 

reduced disease resistance at concentrations that are lower than lethal 

concentrations, osmoregulatory imbalance, kidney failure. Fish suffering 

from ammonia poisoning generally appear sluggish or often at the surface 

gasping for air Singh (2007).  Thomforde (2004) concluded that the degree 

of pathogenic activity exerted by ecto-and endoparasites living on the body 
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surface and/or in internal organs of fish, can be influenced by water 

pollution 

Research question 2 revealed that Growth of algae in the water reduces the 

rate of oxygen contents (table 2)  which  Singh (2007).  says that the most 

obvious effects are those caused by increased plant growth. But all green 

plants, including algae, photosynthesize during their period of growth in the 

daylight hours, and respire at all times. During daylight, plants absorb 

carbon dioxide from the water and this is converted to carbohydrate; 

dissolved oxygen is produced and this is released into the water. When plant 

growth is active, these photosynthetic processes are more pronounced 

than that of respiration, in which dissolved oxygen is absorbed and carbon 

dioxide is released. As a result, the pH of the water is raised during the day 

as the amount of carbonic acid is reduced; the dissolved oxygen 

concentrations are also raised during the day. At night, the level of carbon 

dioxide increases, leading to a lower pH, and the level of dissolved oxygen 

falls. Tom (2018) emphasized that oxygen is important in respiration and 

metabolism processes in any animal. In fish, the metabolic rate is highly 

affected by the concentration of oxygen in the rearing environment. As the 

dissolved oxygen concentration decreases, respiration and feeding 

activities also decrease. As a result, the growth rate is reduced and the 

possibility of a disease attack is increased. However, fish is not able to 

assimilate the food consumed when Dissolved Oxygen is low. During raining 

season, sewages and other unwanted materials get washed away into 

water bodies which end up polluting the water and affecting aquatic life. 

Also the rain water itself may be too salty or contain more minerals than the 

normal water which in turn serves as food to bacteria and algae and lastly 

causes Eutrophication.  

Research Question three revealed that Water pollution can be prevented 

through public enlightenment (table 3) which is one of the simplest 

preventive method against water pollution. Informing the public about 

better ways to dispose refuse and other unwanted materials will go a long 
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way in reducing the level of pollution in that environment. Many still use the 

conventional static system for commercial fish production and fisheries 

research which involves timed water renewal procedure to maintain water 

quality. Olivier et al. (2006) reported responses of fish farmers to water 

renewal of small, medium and large ponds in Thai Binh Province, Northern 

Vietnam; they gathered that larger percentages of fish farmers renew water 

weekly (56-79%), while others rarely renew water in ponds (14-22%). 

Table 4 also revealed that water pollution can be managed especially water 

pollutions caused by man’s activities such as using pesticides, mining, 

farming, and industrial sewage. Natural causes of water pollution can barely 

be controlled such as heavy rain, erosion and flooding especially for fish 

farms using natural water bodies e.g lakes, rivers, wells, and streams. 

Tom M. (2018) opined that the physical habitat of the watercourse can be 

altered by man's activities. Rivers can be canalized for transport and flood 

prevention; dams are constructed for water storage and power generation; 

diversions are made to accommodate other land usage projects. These 

changes can affect the flow and depth of the water. Also, changes in the 

drainage characteristics of the watershed can lead to a more rapid run-off, 

leading to a greater fluctuations in the river flow rates. 

The Research Hypothesis (table 5) revealed X calculated (7.815) is greater 

than X critical(1.868) at 0.05 level of significance, this shows that the 

hypothesis is rejected and this implies that there is a significant effects of 

pollutant on aquatic lives in Panyam fish farm. 

 

Summary of Major Findings 

From the study, the researchers came up with the following findings: 

1. Too much nutrients in the water fosters the growth of plant, weeds, 

algae and bacteria. 

2. It was also gathered that the poor quality (size and weight) of some 

of the fishes and even the mortality rate in the fish farm has been 

attributed to extent of water pollution. 
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3. It was also observed that despite the water in the fish farm changing 

colour and even smelling which clearly indicates the extent of water 

pollution of the fish farm, nothing seems to be done due to financial 

constraints of changing the water at regular interval. 

4. It was also gathered that pollution affects the oxygen content of the 

fish pond especially those caused by biodegradable substances 

which bacteria uses the oxygen content to decompose them thereby 

reducing the level of dissolved oxygen.  

5. The research’s also revealed that man’s activities such as mining, 

farming, and commercial forestry contributed greatly to water 

pollution which has significant effect on aquatic lives especially fish. 

 

Conclusion 

Shortage of oxygen content in the fish farm causes different problems such 

that the fish reduce food intake, leading to a reduction in growth. 

Reproduction is inhibited, and both fertilization success and larval survival 

are compromised. Energy utilization is decreased, associated with a shift 

from aerobic to anaerobic metabolism Oxygen as revealed in this study, is 

an important necessity for animals and aquatic life and water pollution 

seems to be the major cause of oxygen deficiency in the aquatic systems 

therefore aquatic farmers need to take every means required and available 

to reduce and if possible, stop the rate of water pollution which is affecting 

their fish farms.   

 

Recommendations  

1. Treatment plants should be installed in fish pond as are used for 
domestic sewage and for industrial effluents.  

2. Fish farmers must avoid the frequent use of herbicides which 
increases the pollution of the water. 

3. The water used in the fish pond should be changed at required period 

especially when the water becomes dirty and polluted instead of 

adding chemicals upon chemicals to the water. 
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4. The ministry of Agriculture should encourage fish farming even at the 

local level by providing loans to fish farmers who seek improvement 

to their production ratio. Government  and individuals can also 

provide or subsidize feeds and other vital ingredients which increases 

the quality and quantity of the fishes produced from the farm. 
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