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Abstract 
The assessment of seasonal variation of the physico-chemical quality of Lake Ribadu, Adamawa State 

Northeastern Nigeria was investigated. The water samples were collected bi-monthly from June, 2015 to 

May, 2016 for the physico-chemical parameters. The water temperature, pH, conductivity and total 

dissolved solids, transparency were measured in-situ with the use of Mercury in glass thermometer, water 

testing kits and secchi disk respectively. The dissolved oxygen and biochemical oxygen demand were 

measured ex-situ in the laboratory using Winkler’s method. The results showed variation in the water 

parameters within the months. The mean water temperature varied from 220C in January to 280C in April 

while the mean pH varied between 6.89 in July to 8.08 in January. The mean dissolved oxygen varied 

between 4.23mg/l in May to 6.89 mg/l in January while the biochemical oxygen demand varied between 

2.17 mg/l in May and 3.91 mg/l in February. The lowest mean Conductivity was observed in August 

(391µmhos/cm) and the highest in April (480µmhos/cm) while the total dissolved solid was lower in 

August with the mean value of 343.7mg/l and highest in January (364.2mg/l). The correlation coefficient 

(r) showed high positive correlation between the water temperature and transparency (0.8732) and while 

water temperature and dissolved oxygen were negatively correlated (-0.8143). The results of all the 

physico-chemical parameters measured in Lake Ribadu are within the recommended limits of national 

and international standards; hence, support aquatic livings. 
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1. Introduction 

The population growth and development of every community requires availability of quality 

ground water such as rivers, streams, lakes, wells, boreholes, spring etc. since aqua lives 

depend solely on it. In most sub-saharan African urban-rural communities, water is mostly 

used for domestic purposes [1]. The quality of ground water can best be determined by 

analyzing the physicochemical properties of such water. FEPA [2] and Salami and Adekola [3] 

had documented that the qualities of these water bodies are at risk following the release of 

effluent from municipal waste, agricultural activities and industrial points which will reduce 

the productivity of fauna and flora in the aquatic habitat. Some of these effluents may contain 

organic and/ or inorganic pollutants as documented by Idowu et al. [4].  

Human activities on the river beds usually introduced inorganic substances that are non-

biodegradable and have been reported to create an environmental burden of considerable 

magnitude [2] which effects are felt on the quantity and quality of water resources over a wide 

range of space and time scales. Opukri and Ibaba [5] presented a comprehensive report that the 

limnological features of aquatic environments in which fish live is imperative for accessing its 

productivity and suitability for rearing fish [6] and these are physical, chemical and biological 

parameters.  

The fauna distribution, vertical and horizontal migration, diversities, feeding pattern and other 

usefulness anchored on adequate knowledge of the physico-chemical profile of a water body 

according to Adebisi [7]. 

Optimum levels of various physicochemical properties must be within the acceptable limits as 

reported by Boyd [8] for optimum fish yield. Blober [9] had identified fluctuations in 

temperature, dissolved oxygen (DO), carbondioxide (CO2), pH, conductivity, total dissolved 

solid (TDS), transparency and among others as determinants in riverine fish ecology. The 

reports of Akin-Oriola [10] on Ogunpa and Oyan Lakes; Idowu and Ugwumba [11] on Eleyele 
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Reservoir; Ayoade et al. [6] on comparative studies of Oyan 

and Asejire Lakes; Atobatele and Ugwumba [12] on Aiba 

Reservoir, Oso and Fagbuaro [13] on Ero Reservoir; Idowu et 

al., [4] on Ado-Ekiti reservoir, Ani et al., [14] on some selected 

rivers in Ebonyi state, southeast, Nigeria; Odoemelam, et al., 
[15] on cross river at afikpo north local government area of 

Ebonyi state Nigeria are of great value to this study. 

Since water is of necessity to man, animals and plants, it is of 

greater importance to assess its quality so as to proffer 

guidelines for its sustainable usage or make corrective steps to 

ensure its quality. This study is therefore aimed at assessing 

the physico-chemical parameters of Lake Ribadu, Adamawa 

State, Nigeria 

 

2. Materials and Methods 

2.1 Study area: The study area is Lake Ribadu which is 

located in Fufore Local Government of Adamawa State with 

the coordinates 9013 ́N, 12039ˈE. 

 

2.2 Water sampling and Duration: Water samples were 

collected from three different points on the lake and mean 

values of the three points were computed and recorded. The 

sampling was carried out every fortnight between June, 2015 

and May, 2016. Sampling was done between 7.00 am and 

9.00 am. Air temperature, water temperature, pH, turbidity, 

total dissolve solids and Conductivity were carried out in-situ 

while dissolve oxygen and biochemical oxygen demand were 

done in the department of fisheries laboratory. Temperature 

readings were taken using mercury in glass thermometer to 

the nearest 0.1 °C. The thermometer was place at about 10 cm 

below the water surface for about 5 minutes to stabilize after 

which the readings were taken and recorded. The pH readings 

were measured using a pH meter (7020 model) while the 

turbidity was measured using a secchi disk of 20 cm marked 

with black and white. Total dissolve solids and conductivity 

were measured using a portable TDS meter (model). Dissolve 

oxygen (DO) and Biochemical Oxygen Demand (BOD) was 

estimated using APHA [16]. All determinations were done in 

triplicates and the mean values were recorded. 

 

3. Results 

Table 1 shows the mean, standard error and range of physic-

chemical parameters measured during the study period in 

Ribadu Lake. The monthly variations of physic-chemical 

parameters of Ribadu Lake measured between June, 2015 and 

May, 2016 are presented in Figure 1-7. The highest mean air 

and water temperature were recorded in May while the lowest 

mean temperature was in January. Transparency was highest 

in April and lowest in November. The highest dissolved 

oxygen value was recorded in January and lowest in July, 

although there was no significance difference in the value 

recorded in the months of September, 2015 to April, 2016. 

The biochemical oxygen demand had the highest value in the 

month of February and not significantly different to the value 

recorded for the month of January and December while the 

lowest was recorded in the month of May. The mean highest 

conductivity was recorded in the month of April while the 

mean lowest was recorded in the month of August. The mean 

highest total dissolved solid was recorded in January while 

the mean lowest was recorded in August. The correlation 

coefficient (r) values for the physic-chemical parameters are 

showed in Table 2. The air and water temperature correlated 

positively with transparency (r=0.7537; 0.8732) but correlated 

negatively with pH (r=-0.3739; -0.35655), dissolved oxygen 

(r= -0.9110; -0.8142), BOD (r= -0.7244; -0.38059), 

conductivity (r= -0.2079; 0.04471) and total dissolve solids 

(r= -0.5379; -0.2247) (p<0.05) respectively. The pH showed 

low negative correlation to transparency (-0.2609) while it 

showed low correlation to dissolved oxygen (0.2493), BOD 

(0.2829), and total dissolved solid (0.3258) but showed higher 

correlation to conductivity (0.5387). The total dissolved solid 

showed low correlation with the dissolved oxygen (r=0.4588) 

while it showed high correlation with biochemical oxygen 

demand (r=0.7762) and conductivity (r=0.7728). 

 
Table 1: The mean, standard error and range of physico-chemical parameters Lake Ribadu and Set standard for Domestic Use and Aquaculture 

 

   Present Study Maximum permissible limits in water 

 Min Max Mean±S.E WHO USEPA SON 

Air Temp. (0c) 21.32 29.17 25.73±0.73    

Water Temp. (0c) 22.23 29.17 24.86±0.52 40  Ambient 

pH 6.89 8.08 7.6±0.09 6.8 6.5-8.5 6.5-8.5 

Transparency (cm) 32.73 54.37 43.40±2.13 50  50 

Dissolved Oxygen (mg/l) 4.23 6.89 5.64±0.23 4-6  ≥4 

Biochemical Oxygen Demand (mg/l) 2.17 3.91 2.66±0.15    

Conductivity (µmhos/cm) 391 480 432.67±8.64 500  1000 

Total Dissolved Solid (mg/l) 343.7 364.2 352.83±1.81 1000 500 500 

Source: Dimowo et al. [1] and Ani et al. [14]. Where: WHO-World Health Organisation; USEPA- United States Environmental 

Protection Angency; SON- Standard Organisation of Nigeria 

 
Table 2: Correlation coefficient between the physicochemical parameters in Lake Ribadu, Adamawa state 

 

 
Air Temp. Water Temp pH Transparency DO BOD Conductivity TDS 

Air Temp. 1 
       

Water Temp. 0.895729 1 
      

pH -0.37392 -0.35655 1 
     

Transparency 0.753687 0.87315 -0.26096 1 
    

DO -0.91107 -0.81429 0.249326 -0.7204 1 
   

BOD -0.72449 -0.38059 0.282995 -0.29945 0.68282 1 
  

Conductivity -0.20794 0.04471 0.538765 0.207656 0.13971 0.52771 1 
 

TDS -0.53799 -0.22479 0.325839 -0.00225 0.458829 0.776213 0.772838 1 

(p<0.05) 
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Fig 1: Monthly Variations of Air and water temperature of Lake 

Ribadu, Adamawa State 

 

 
 

Fig 2: Monthly Variations of pH of Lake Ribadu, Adamawa State 
 

 
 

Fig 3: Monthly Variations of Transparency (cm) of Lake Ribadu, 

Adamawa State 
 

 
 

Fig 4: Monthly Variations of Dissolved Oxygen (cm) of Lake 

Ribadu, Adamawa State 
 

 
 

Fig 5: Monthly Variations of Biological Oxygen Demand (mg/l) of 

Lake Ribadu, Adamawa State 
 

 
 

Fig 6: Monthly Variations of Conductivity (umhos/cm) of Lake 

Ribadu, Adamawa State 

 
 

Fig 7: Monthly Variations of Total Dissolve Solids (umhos/cm) of 

Lake Ribadu, Adamawa State 

 

4. Discussion 

The physico-chemical parameters of Lake Ribadu showed 

variations which may be associated with patterns of water use 

and rainfall [6, 17]. The water temperature fluctuated between 

21 0C and 29 0C during the study which falls within the 

adopted range for tropical water bodies [18]. The decrease in 

transparency in the month of May from the highest in the 

month of April marked the onset of rainy season and reached 

the lowest in the month of September which followed the 

month that had the highest rainfall. This could be attributed to 

the increase in debris that enters the lake at the peak of the 

rainy season. The mean variation in pH values was generally 

alkaline during the sampling period and fluctuated between 

6.89 and 8.08. Similar mean pH value was also reported by 

Oso and Fagbuaro [13] in Ero reservoir, Ekiti State. The mean 

pH value from this study falls within the recommended values 

(6.5-7.5) [8] for most tropical natural waters which suggest 

that the lake is good for aquatic life production. The mean 

variation of the dissolved oxygen ranged from 4.23-6.89mg/l 

falls within the recommended value. The same dissolved 

oxygen value was also reported by Abubakar et al., [19] who 

worked on Dadin-kowa reservoir and Oso and Fagbuaro [13] 

on Ero reservoir but higher that the value reported by Anago 

et al. [17] from Awba Reservoir, University of Ibadan.  

In this present study, the highest values of dissolved oxygen 

were recorded when the temperature value was lowest. This 

condition is similar to the report of Idowu et al. [4] from Ado-

Ekiti reservoir. Lewis [20] reported that tropical water with 

higher temperature poses poor ability to hold oxygen 

compared to water with lower temperature as well as high 

rates of microbial metabolism at higher temperature. 

The mean value of conductivity (432+8.64µmhos/cm) 

suggests that the conductivity level is intermediate. 

Conductivity levels below 50µmhos/cm are regarded as low; 

those between 50-600 µmhos/cm are medium while those 

above 600µmhos/cm are high conductivity [21]. The mean 

value for total dissolve solid (352.83+1.81) was relatively 

high in this study which is higher than that of Dadin-kowa [19], 

Awba reservoir [17] and Ero reservoir [13]. There was negative 

correlation between the total dissolved solids and air 

temperature which is different to the report of Anago et al., 
[17] that reported positive correlation between the total 

dissolved solids and air temperature.  

In conclusion, it is found that all measured parameters are 

within the permissible limits of national and international 

standards; hence, the lake can be regarded as stable and 

healthy environment which promotes primary productivity as 

at the time of this study.  
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