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Introduction

It is well-known that fish can only survive within certain limits of the water quality of the surrounding water. There is 
usually an optimum level and also a range within which they will survive [1]. The life; health; growth; reproduction etc. of fish to 
a very large extend; depend on the quality of the surrounding water in which it stays. Water quality parameters affect the biotic 
components of any aquatic environment [2]. As a result; it becomes important to know the productivity; population of the fish 
and the life cycle of the fish through the water quality parameters of the surrounding water [3]. The brackish water fish farm 
in Buguma is constructed in such a way to allow constant water exchange between the ponds and creek. To ensure maximum 
productivity of the pond the optimal; sub-lethal and lethal levels of physicochemical parameters are constantly monitored.

Materials and Methods

Samples were collected bimonthly and water quality parameters such as pH; ammonia; nitrite; nitrate; alkalinity; CO2; 
salinity; Dissolved Oxygen (DO) and temperature were monitored bimonthly from April to October in 2021; which is the wet-
season of the region. Water surface temperature was monitored with a thermometer. Salinity was measured with Atago hand-
held refractometer S/mill-E cat No.2442 while other parameters were measured with La Motte Salt Water Aquaculture Test Kit 
Code:3635-03. The results were subjected to statistical analysis.

Results

The average pH values for the months April; May; June; July; August; September; October was 6.9; 6.9; 6.9; 6.8; 6.9; 6.9 and 
6.8 respectively. The measured range for pH was 6.5-7.0 (Table 1 and Figure 1).
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Abstract

Water Quality parameters such as pH; ammonia; nitrite; nitrate; alkalinity; CO2; salinity; Dissolved Oxygen (D.O) and 
temperature were monitored bimonthly from April to October in 2021; which is the wet season of the region. The results 
showed that pH was 6.5-7; ammonia 0.0-1.5ppm; nitrite 0.05; nitrate 0.05-0.25ppm; alkalinity 36-85ppm; CO2 5-15ppm; 
salinity 7-20ppt; D.O 3.3-5.6ppm and temperature 26-30oC.

Figure 1: Variation in pH for the season.
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Table 1: Mean pH values for the season.

Months Mean Min Max

April 6.9± 0.06 6.5 7

May 6.9± 0.06 6.5 7

June 6.9± 0.08 6.5 7

July 6.8± 0.09 6.5 7

August 6.9± 0.05 6.5 7

September 6.9± 0.06 6.5 7

October 6.8± 0.09 6.5 7

The average ammonia values for the months of April; May; June; July; August; 
September; October was 0.11ppm; 0.05ppm; 0.04ppm; 0.02ppm; 0.21ppm; 0.08ppm and 
0.07ppm respectively. The measured range for ammonia was 0.0-1.5ppm (Table 2 and 
Figure 2).

Table 2: Mean ammonia values for the season.

Months Mean Min Max

April 0.11± 0.16 0.05 0.5

May 0.05± 0.03 0 0.1

June 0.04± 0.03 0 0.1

July 0.02± 0.03 0 0.05

August 0.21± 0.48 0.05 1.5

September 0.08± 0.07 0.05 0.25

October 0.07± 0.07 0 0.25

The average nitrite-nitrogen (NO2-N2) values for the months of April; May; June; 
July; August; September; October remained constant at 0.05ppm (Table 3 and Figure 3).

Table 3: Mean nitrite-nitrogen values for the season.

Months Mean Min. Max.

April 0.05± 2.62 x10-18 0.05 0.05

May 0.05± 2.62x10-18 0.05 0.05

June 0.05± 2.62x10-18 0.05 0.05

July 0.05± 2.62x10-18 0.05 0.05

August 0.05± 2.45x10-18 0.05 0.05

September 0.05± 2.62x10-18 0.05 0.05

October 0.05± 2.45x10-18 0.05 0.05

The average nitrate-nitrogen (NO3-N2) values for the months of April; May; June; 
July; August; September; October was 0.244ppm; 0.219ppm; 0.243ppm; 0.238ppm; 
0.228ppm; 0.244ppm and 0.228ppm respectively. The measured range for nitrate-
nitrogen was 0.05-0.25ppm (Table 4 and Figure 4).

Table 4: Mean nitrate-nitrogen values for the season.

Months Mean Min Max

April 0.244± 0.006 0.2 0.25

May 0.219± 0.025 0.05 0.25

June 0.243± 0.006 0.2 0.25

July 0.238± 0.008 0.2 0.25

August 0.228± 0.022 0.05 0.25

September 0.244± 0.006 0.2 0.25

October 0.228± 0.022 0.05 0.25

The average alkalinity (CaCO3) values for the months of April; May; June; July; 
August; September; October was 76ppm; 71.63ppm; 63.75ppm; 50ppm; 45.22ppm; 
42.75ppm and 45.67ppm respectively. The measured range for alkalinity was 36-85ppm 
(Table 5 and Figure 5).

Table 5: Mean alkalinity values for the season.

Months Mean Min Max

April 76± 1.51 72 80

May 71.63± 2.75 64 85

June 63.75± 4.31 48 80

July 50± 1.81 46 60

Figure 2: Variation in ammonia for the season.

Figure 3: Variation in nitrite-nitrogen for the season.

Figure 4: Variation in nitrate-nitrogen for the season.



Page 3/5

Copyright  : Owhonda NK

Citation: Owhonda NK (2022) Wet-Season Variation in Some Water Quality Parameters of Buguma Brackish Fish Farm, Rivers State, Nigeria. Environ Sci 
Ecol: Curr Res 3: 1062

August 45.22± 0.997 40 48

September 42.75± 2.83 36 60

October 45.67± 0.782 41 48

The average carbon(iv)oxide (CO2) values for the months of April; May; June; 
July; August; September; October was 8.75ppm; 8.88ppm; 8.75ppm; 6.0ppm; 10.22ppm; 
9.38ppm and 9.44ppm respectively. The measured range for carbon(iv)oxide (CO2) was 
5-15ppm (Table 6 and Figure 6).

Table 6: Mean CO2 values for the season.

Months Mean Min Max

April 8.75± 0.25 8 10

May 8.88± 0.295 8 10

June 8.75± 0.619 5 10

July 6± 0.378 5 7

August 10.22± 0.812 7 15

September 9.38± 0.653 7 13

October 9.44± 0.530 8 13

The average salinity values for the months of April; May; June; July; August; 
September; October was 18.75ppt; 18.50ppt; 16.38ppt; 11.63ppt; 9.56ppt; 9.38pptand 
9.0ppt respectively. The measured range for salinity was 7-20ppt (Table 7 and Figure 7).

Table 7: Mean salinity values for the season.+

Months Mean Min Max

April 18.75± 0.313 18 20

May 18.50± 0.378 17 20

June 16.38± 0.778 14 20

July 11.63± 0.905 9 15

August 9.56± 0.176 9 10

September 9.38± 0.263 8 10

October 9.0± 0.289 7 10

The average Dissolved Oxygen (DO) values for the months of April; May; June; 
July; August; September; October was 4.83ppm; 4.93ppm; 4.10ppm; 4.29ppm; 4.17ppm; 
4.52ppm and 4.73ppm respectively. The measured range for dissolved oxygen was 3.3-
5.6ppm (Table 8 and Figure 8).

Table 8: Mean Dissolved Oxygen (DO) values for the season.

Months Mean Min Max

April 4.83± 0.215 3.8 6

May 4.93± 0.160 4.6 6

June 4.10± 0.191 3.3 4.8

July 4.29± 0.103 3.8 4.6

August 4.17± 0.037 4 4.4

September 4.52± 0.175 3.9 5.6

October 4.73± 0.197 4.2 6

Figure 5: Variation in alkalinity for the season.

Figure 6: Variation in CO2 for the season.

Figure 7: Variation in salinity for the season.

Figure 8: Variation in Dissolve Oxygen (DO) for the season.
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The average temperature (oC) values for the months of April; May; June; July; August; 
September; October was 30oC; 29oC; 28oC; 27oC; 27oC; 28oC and 28oC respectively. The 
measured range for temperature was 26oC-30oC. See (Table 9 and Figure 9).

Table 9: Mean Temperature (oC) values for the season.

Months Mean Min Max

April 30± 0.189 29 30

May 29± 0.250 28 30

June 28± 0.267 27 29

July 27± 0.327 26 29

August 27± 0.242 27 29

September 28± 0.429 27 30

October 28± 0.412 26 30

Discussion

pH

(Tables 1-9 and Figures 1-9) show the observation of the various physicochemical 
parameters during the season under study. The study of water quality parameters 
of a water body sheds light on the dynamics of the water body. Although each of the 
individual physicochemical property has its role; the overall effect of any water body is a 
contribution of all [5;6]. It is well-known that air temperature; humidity; wind and solar 
energy all influence the temperature of a water body [6] while temperature in turn; affects 
both zooplankton and phytoplankton which determine the productivity of a pond. pH 
(hydrogen ion potential) is a major factor that determines the well-being of organisms. 
This is because biologic activities can only occur within certain pH range. Outside this 
pH range it becomes impossible for organisms to survive. pH is used to measure the 
hydrogen ion concentration and is mathematically expressed as the logarithm of the 
reciprocal of the hydrogen ion activity at a particular temperature (Table 1 and Figure 1) 
shows the pH fluctuations during the season under study. For this season the pH range 
observed was 6.5-7.0. According to [4]; pH fluctuations exert heavy stress on aquatic 
organisms especially; if those fluctuations occur at a very fast rate. From the results; 
large pH fluctuations did not occur. The findings of [7-9] are consistent with the range of 
pH observed. Thus; the pH fluctuation observed are within the limits that allow aquatic 
organisms such as fish; algae and plants to survive.

Ammonia

(Figure 2 and Table 2) shows the average ammonia values measured for the season. 
The range of ammonia value measured for the season is 0.0-1.5ppm. The major product in 
the breakdown of protein which is a major component of fish feed is ammonia. Ammonia 
is one of the physicochemical parameters that must be closely monitored. It is best if 
ammonia remains at 0.0ppm. Large fluctuations of ammonia can spell doom for the 
entire fish population. The feeding rate also affects ammonia concentration in ponds and 

Figure 9: Variation in temperature (oC) for the season.

should be closely monitored too. Another culprit for large ammonia values may be fecal 
solids. Fecal solids settle at the pond bottom and decompose into ammonia. Ponds with 
constant water flow may not show high ammonia values. 

Nitrite-nitrogen (NO2-N2)

From (Table 3 and Figure 3) the average nitrite-nitrogen (NO2-N2) values for the 
season remained constant at 0.05ppm. The acceptable range for nitrite is 0-0.25ppm. 
Nitrite occurs when ammonia is broken down. It is very important that nitrite is kept at 
0.0ppm. This is because large nitrite values can suppress the fish ability to carry oxygen 
in its bloodstream. At a certain high nitrite value; the fish may suffocate. This problem is 
even made worse if the pH of the pond is above 8 and the ammonia value also high. The 
measured value of nitrite for the season is within the tolerable limit of the aquatic species.

Nitrate-nitrogen (NO3-N2)

Although nitrate is known as an essential nutrient it also indicates contamination 
resulting from human and natural activities (Table 4 and Figure 4) shows the average 
nitrate-nitrogen (NO3-N2) values measured for the season. The measured range of 
nitrate-nitrogen for the season was 0.05-0.25ppm. The acceptable range of nitrate is 
0-2ppm. Therefore; the measured range will not cause harm to the aquatic species. Nitrate 
is formed when nitrite is broken down by bacteria.

Alkalinity (CaCO3)

Alkalinity is the measurement of the ponds ability to neutralize acid or the buffering 
ability of the pond. Alkalinity in pond is generally a contribution of bicarbonates; 
carbonates and hydroxide ions. The measured range for alkalinity was 36-85ppm (Table 
5 and Figure 5). This range agrees with the finding of Ehiagbonare and Ogunrinde (2020) 
[9]. The low range of pH earlier observed was as a result of the buffering ability of the 
pond. According to [10] the ideal value of alkalinity for fish culture is 50-300ppm.

Carbon(iv)oxide (CO2)

Carbon(iv)oxide (CO2) in water is as a result of metabolism. It is toxic to aquatic 
species. Thus; the amount in water should be minimal. The measured range for carbon(iv)
oxide (CO2) was 5-15ppm (Table 6 and Figure 6) [11] measured as high as 18ppm in the 
month of October.

Salinity

Salinity measures the amount of dissolved salt in the pond. The measured range 
for salinity was 7-20ppt (Table 7 and Figure 7). This is one parameter that showed 
high fluctuation. It is no surprise as it is a brackish water pond. Aquatic species that 
survive here must be able to undergo osmoregulation of body minerals from that of the 
surrounding water. Salinity generally decreased as the month progressed. This is probably 
due to increase in rainfall because increase in rainfall also increased the dilution of the 
salts in the pond. Thus; lowering salinity [12] noted that high salinity was as a result of 
high fungi and bacterial density of phytoplankton.

Dissolved oxygen (DO)

This is the amount of dissolved oxygen in the pond. Generally; fish need a little 
amount of dissolved oxygen to survive. However; that little amount of dissolved oxygen 
must stay within a specific range to avoid mortality. The measured range for dissolved 
oxygen was 3.3-5.6ppm (Table 8 and Figure 8) [13] stated that the amount of dissolved 
oxygen in water depends on water turbulence; surface diffusion; rate of photosynthesis; 
biological oxygen demand (BOD; water temperature and carbon(iv)oxide concentration 
[14] reported similar value of dissolved oxygen. 

Temperature

Temperature measures how hot or cold the pond water is. Temperature fluctuations 
affect metabolic activities. Temperature fluctuations can slow down; speed up or even 
stop metabolic activities completely. Thus; fish productivity of a pond can be affected by 
temperature. The measured range for temperature was 26oC-30oC (Table 9 and Figure 9) 
[15]. According to Ntegwu and Edema (2008) temperature range of 20-30oC are optimum 
for fish culture. 
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Conclusion

This study was undertaken to monitor the physicochemical parameters such as 
pH; ammonia; nitrite; nitrate; alkalinity; CO2; salinity; Dissolved Oxygen (DO) and 
temperature during the wet-season. The results showed that fluctuations occurred; 
but these fluctuations are still within the survival limits of aquatic species. While some 
parameters such as salinity widely fluctuated others remained almost constant for the 
season. Thus; aquatic species in this brackish water region must have some level of 
adaptability to survive the brackish water region during the wet season.

References

1. Austasia Aquaculture (2003) Report on Water Quality Management for Australian 
Aquaculturists-strategies for farms that grow for profit 1: 1-12.

2. Ugwumba AO; Ugwumba AA (1993) A study of the physico-chemical hydrology 
and plankton of Acuba lake in Ibadan; Nigeria. Fish Acad biz Comm 1: 26-39.

3. Ayodele IA; Ajani EK (1999) Eseentials of fish farming Aquaculture. Oduduwa 
Press; Ibadan; Pp.46.

4. Clayton AD (1993) Oceanogr. Mar Biol Annu Re 31: 515.

5. Hulyal SB; Kaliwal BB (2008) Environ Monit Asses 139: 299.

6. Ingole SB; Pawale RG; Wavde PN (2009) J Aqua Biol 24(1): 16.

7. Owhonda NK; Akinrotimi OA; Ansa EJ; Edun OM; Anyanwu PE; et al. (2007) Wet 
Season Variation in Some Physicochemical Parameters of Brackish Water Fish 
Ponds and Main Channel in Buguma; Rivers State; Rivers State; Nigeria. Journal of 
Fisheries International 2(3): 255-259.

8. Njoku OE; Agwa OK; Ibiene AA (2015) An Investigation of the Microbiological 
and Physicochemical Profile of Some FishPond Water within the Niger Delta 
Region of Nigeria. European Journal of Food Science and Technology 3: 20-31.

9. Ehiagbonare JE; Ogunrinde YO (2020) Physicochemical Analysis of Fish Pond in 
Okada and its Environs. Nigeria. African Journal of Biotechnology 36: 5922-5928.

10. Rani S (2019) Physicochemical properties of fresh water fish pond in relation to fish 
farming in Darbhanga District. Journal of Emerging Technologies and Innovative 
Research 6(6): 541-544.

11. Kumar S; Jain V; Raghuvanshi SK (2021) Physicochemical Characteristics of 
Akshar Vihar Pond in Bareilly; U.P. International Journal of Advanced Research in 
Biological Sciences 8 (3): 30-36. 

12. Rani R; Sivakumar K (2012) Physicochemical parameters and phytoplankton 
richness in certain ponds of Chidambaram; Cuddalore district of Tamil Nadu. 
International Journal of Research in Environmental Science and technology 2(2): 
35-44.

13. Laponite BE; Clark MW (1992) J Nat Hist 17: 859.

14. Onome AD; Ebinimi A (2010) Comparative Assessment of Water Quality 
Parameters of Fresh Water Tidal Earthen and Stagnant Concrete Tanks for Fish 
Production in Port Harcourt; Nigeria. International Journal of Science and Nature 
11: 34-37. 

15. Ntengwe FN; Edema MO (2008) Physicochemical and Microbiological 
Characteristics of Water for Fish Production using Small Ponds. Physics and 
Chemistry of Earth 33: 701-707.

https://www.eajournals.org/journals/european-journal-of-food-science-and-technology-ejfst/vol-3issue-4september-2015/an-investigation-of-the-microbiological-and-physicochemical-profile-of-some-fish-pond-water-within-the-niger-delta-region-of-nigeria/
https://www.eajournals.org/journals/european-journal-of-food-science-and-technology-ejfst/vol-3issue-4september-2015/an-investigation-of-the-microbiological-and-physicochemical-profile-of-some-fish-pond-water-within-the-niger-delta-region-of-nigeria/
https://www.eajournals.org/journals/european-journal-of-food-science-and-technology-ejfst/vol-3issue-4september-2015/an-investigation-of-the-microbiological-and-physicochemical-profile-of-some-fish-pond-water-within-the-niger-delta-region-of-nigeria/
https://www.sciencedirect.com/science/article/pii/S1474706508001435
https://www.sciencedirect.com/science/article/pii/S1474706508001435
https://www.sciencedirect.com/science/article/pii/S1474706508001435

	RANGE!E5
	_Hlk100890793
	RANGE!F27
	_Hlk101420166
	_GoBack

