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Introduction 

atfish (Clarias gariepinus) is an important fish 

species in Nigeria aquaculture (De graaf ad 

Jassen, 1996). In recent time, rigorous efforts 

are directed towards developing high quality fish 

feeds from readily available, cost effective sources 

and methods so as to reduce the overall cost of 

production to the barest minimum fish (Baruah et al., 

2004). However, the aquaculture industry in Nigeria 

is still roaming in the dilemma of inadequate supply 

of good quality fish feeds with prohibitive cost. Most  
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of the fish farmers particularly those in the rural areas depend solely on 

agricultural wastes including maggots from poultry litters to feed their 

fishes (Aderemi et al., 2004). In order to solve this problem, inclusion of the 

combination of Cirina forda larvae and Telfaria occidentalis leaves into fish 

feed came on board. Therefore, there is the need to carry out 

haematological assessment on the various blood forming organs of the 

fishes in order to test the efficacy of the feed components fed to fishes.  
Some important insects of economic importance among fauna group are 

the Saturnidae larvae which are known for their dietary acceptability across 

% : 25 % , 75 % : 25 %, 100 % : 0 % , 0 % : 25 % ,0 % : 50 %, ,0 % : 75 % , 0 % : 100 % 

( tagged A–H) for ten weeks respectively. Each treatment had three 

replicates and stocked with 10 fingerlings per replicate in 50-litre plastic 

tank and were fed with 5 % of body weight daily. Blood samples from 

three randomly selected fish per treatment were obtained from caudal 

peduncle and used to determine six haematological parameters namely, 

Packed Cell Volume (PCV), White Blood cell Count (WBC), Red Blood Cell Count 

(RBC), Haemoglobin concentration (Hb), Neutrophils and Lymphocytes using 

standard laboratory procedures. The result showed that mean values for 

haematological parameters ranged as PCV (26-32%), WBC (0.86-1.01x106 

mm3), Neutrophils (15.33-31.0 %) and Hb (7.87-10.47x106 g/dl) 

respectively. The mean values range were all within acceptable limits 

recommended for fish. This study revealed that compounded diets that 

contained C. forda and T. occidentalis in a right proportion showed a 

comparable haematological results with the conventional feed. 

However, their combination in the diets of fish examined serves as useful 

indicators for growth monitoring and the status of fish health. 

 

Keywords: Haemoglobin Properties; WBC; Neutrophils; PCV; Indicator; 

Fingerlings. 
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the world (Kodondi et al., 1987). The larvae of Cirina forda (Westwood) have 

wide acceptability as a source of food and have become important item of 

commerce in many Nigerian States like Oyo, Kwara, Kogi, Niger and Kaduna 

(Fasoranti and Ajiboye, 1993). Its possible roles in low-input and sustainable 

agricultural practice like aquaculture was investigated on the fingerlings of 

Clarias gariepinus and Heterobranchus bidorsalis (Akitola and Oyegoke, 

2002). 

Telfaria occidentalis popularly referred to as Fluted pumpkin is a vegetable 

crop native to West Africa. It belongs to the family Cucurbitaceae and it is a 

prominent vegetable of high economic importance grown in many African 

countries like Nigeria, Ghana and Sierra Leone (Nkang et al., 2003). The crop 

Iroko in Yoruba, Ugu in Igbo, and Umeke in Edo as a vegetable widely grown 

for its palatable and nutritious leaves (Okoli and Mgbeogu, 1983). Its leaves 

and seed are known to provide minerals, proteins and vitamins thereby 

complementing inadequacies found in most food stuffs (Ifon and Basir, 

1980).  The leaf extract of Ugu serves as a source of blood for the rich and 

people with high poverty level who cannot afford blood transfusion 

particularly when they are sick (Egbunike and Nworgu, 2005). The extract 

and sorghum had been used as potent haematinics in domestic rabbits and 

the animals served with the extracts recorded highest values of packed cell 

volume, haemoglobin, red and white blood cells (Adedapo et al., 2002). 

 

Materials and Methods 

Description of the Experimental Site 

The experiment was conducted in 2014 and was carried out in the Fishery 

Laboratory of the Department of Pure and Applied Biology, Ladoke Akintola 

University of Technology, Ogbomoso, Oyo State, Nigeria. The coordinates 

of the research location is latitude 8o 8ʹ0ʺN and Longitude 4o 16ʹ 0ʺ E. 

Ogbomoso is in Southern Guinea savanna zone. The climate is equatorial, 

and well known with two seasons, dry and rainy seasons added with high 

relative humidity. The rainy season always starting from April to October 

and the dry season extends from November to March. The average daily 
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temperature ranges between 25-35oC almost throughout the year. The 

annual rainfall is about1200 mm with average range of 786.2 to 1513 mm 

(Olatunji and Ewetola, 2015). 

Collection of Feeds and Fish Sample: Three hundred and ninety (390) 

fingerlings of Clarias gariepinus used for the experiment were obtained from 

the Fish farm of Oyo State Ministry of Agriculture in Ogbomoso. The 

fingerlings were acclimatized in twenty seven bowls of 50 liters capacity 

each. Fingerlings were fed with conventional feed two times a day based on 

5 % of their body weight for two weeks. The fish were weighed in group of 

fifteen on a weekly basis.  

Fluted pumpkin (Telfaira occidentalis) leaves used for the experiment, were 

collected from a household in the study area. The leaves were identified at 

the herbarium of the Department of Pure and Applied Biology, Ladoke 

Akintola, University of Technology, Ogbomoso. They were thoroughly 

washed with clean water to remove dirt and other contaminants, drained 

properly and then air dried for five days. The leaves were then grind into 

powder and took to the laboratory for analysis. 

Cirina forda larvae were also sourced from Akande market within the study 

area. Dirt were removed from the larvae and then sun-dried for 3 days. The 

larvae were also grind into powder and taken to the laboratory for analysis. 

All other feed ingredients such as maize, groundnut cake, rice bran, fish 

meal and soybean cake used for this research were obtained from Oyo State 

Ministry of Agriculture Fish farm Ogbomoso. 

Fish diets formulation and processing: Eight different diets were prepared 

using Pearson’s method of fish feed formulation to contain 35 % crude 

protein. Prior to processing, the two feed ingredients (T. occidentalis and C. 

forda larvae) were grind separately into powder using hammer mill 

machine. They were then weighed and properly mixed with water to form 

smooth pellet. The conventional feed was used as the control diet devoid of 

T. occidentalis and C. forda larvae. The diet compositions were as shown in 

Table 1.  
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Table1: The Composition of Conventional Feed with 35 % Crude Protein 

Content 

Ingredient Quantity % 

Fish Meal 16.00 

Wheat bran 13.00 

Maize grain 10.00 

Groundnut cake 21.00 

Rice bran 18.00 

Soya beans 22.00 

Telfaria occidentalis 0.00 

Cirina forda 0.00 

 

The two ingredients (Telfaria occidentalis leaves and Cirina forda larvae) 

were incorporated to form eight different diets in the proportion shown in 

Table 2.  

 

Table 2: The Percentage Substitutions of the Compounded Feeds. 

Treatment Percentage Substitution 

A 25%  C. forda,   25% T.occidentalis,  50% Conventional feeds 

B 50%  C. forda, 25% T.occidentalis,    25% Conventional feeds 

C 75% C. forda,  25%  T.occidentalis,    0%  Conventional feeds 

D 100% C. forda,  0% T. occidentalis,   0% Conventional feeds  

E 0%   C. forda,    25% T. occidentalis,   75% Conventional feeds 

F 0%  C. forda,   50% T. occidentalis,   50%  Conventional feeds 

G 0%  C. forda,   75%T. occidentalis,     25% Conventional feeds 

H 0%  C. forda,  100% T. occidentalis ,    0%  Conventional feeds 

CT 0%  C. forda,  0%  T. occidentalis,       100% conventional feeds 

The pelleted meals produced from combination of Telfaria occidentalis 

leaves and Cirina forda larvae were air-dried for two weeks to remove 

moisture. Gross composition of experimental diets containing Telfaria 

occidentalis leaves and Cirina forda larvae were as shown in Table 3. 
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Table 3: Percentage Gross Composition of Experimental Diets Containing 

Telfaria    occidentalis Leaves and Cirina forda Larvae 

Parameters A B C D E F G H 

Fish meal % 8.00 4.00 0 - 12.0 8.00 4.00 - 

Wheat bran % 6.50 3.25 0 - 9.75 6.50 3.25 - 

Maize grain % 5.00 2.50 0 - 7.50 5.00 2.50 - 

Ground cake % 10.50 5.25 0 - 15.75 10.5 5.25 - 

Rice bran % 9.00 4.50 0 - 13.50 9.00 4.50 - 

Soybean 

powder % 

11.00 5.50 0 - 16.50 11.00 5.50 - 

T. occidentalis % 25 25 25 - 25 50 75 100 

C.  forda %  25 50 75 100 - - 0 0 

 

Experimental Design 

The experiment was set in a completely randomized design. Twenty seven 

(27) bowls were randomly allocated to nine treatment diets (A, B, C, D, E, F, 

G, H and Ct) in triplicate and fingerlings were randomly distributed into the 

bowls at a stocking density of thirteen (Kelly, 1984) fingerlings per bowl. 

Feeding was generally carried out twice daily (8.00– 9.00 am) in the 

morning and (5.00 – 6.00 pm) in the evening. 

Haematological Analysis: Blood samples were obtained from five fish per 

treatment through caudal circulation with the aid of heparinized 2 ml 

disposable hypodermic needle. The blood samples were taken under gentle 

aspiration until about 1 ml was obtained. 

 

Haematological Procedures 

Packed cell volume: One capillary tube of blood was collected from each fish 

and was centrifuged in a microhaematocrit (M.K.S Centrifuge). The 

centrifugation was carried out at 11800 or 12,000 RPM for 5 minutes at room 

temperature of 26-28oC. After centrifugation, 4the haematocrit (HCT) were 

determined from the tube directly, the values obtained was read through 

microhaematocrit reader and recorded as percentage.  
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Red Blood Cells Count: Blood was drawn directly into the RBC and WBC 

pipettes and diluted with Dacie’s fluid, 99 ml of 3 % aqueous solution of 

sodium citrate and 1ml of 40 % formulation. The diluted solution was 

introduced into a standard haemocytometer (an improve Neubauer 

counting chamber) and counted in five squares as described by Kelly (1984).  

Each intermediate square was further divided into 16 small squares. The 

total RBC counted was multiplied by 10,000 which is the multiplying factor 

for red blood cells. For W.B.C, 4 mm2 was counted. 

RBC = No of cells/ mm3 of blood = total numbers of cells counted in 5 

squares.\a 

  =   A × H × X 

                Y 

Where: 

A= surface area, H= height of counting, X= dilution of blood, Y= counted 

chamber 

Cell counted= cells counted × 10,000 

According to Hoffman et al. (2013), normal RBC in human = 4.5 – 5.6 

million/mm3. 

Haemoglobin Concentration: About 0.02 ml of the total volume of blood 

collected was pipette and placed into 4 ml of Drab Kin’s reagent (Potassium 

Fernicanido, 20 mg Potassium cyanide, 50 mg and 1litre distilled water). The 

solution were mixed gently by inversion and allowed to stand for 10 

minutes. Then, the mixture was read on photo micrometer at a wavelengths 

of 540 nm against working reagent as the blank and this reading were 

converted to haemoglobin concentration in grams per 100 ml, following the 

procedure of Dacie and Lewis (2001). 

Differential Count: A thin film of Fish blood was made and allowed to dry in 

air,   then stained with Romano sky stain (Leishman stain) the slides were 

allowed to dry and observed under an oil immersion objective. Finally, 100 

white cells were counted and the percentage of different cells, Neutrophils 

and lymphocytes seen was noted. 
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Statistical Analysis 

All data collected were subjected to Analysis of variance (ANOVA). The 

means were separated using Duncan’s multiple Range Test (DMRT). 

 

Results  

PCV values of 26 %, the mean PCV values of the remaining diets were not 

significantly The results obtained as the mean packed cell volume (PCV) of 

Clarias gariepinus fingerlings fed with eight compounded diets and the 

control diet are shown in Table 4. Apart from diet A with lower (P>0.05) 

different from one another. However, the control diet had 35 % PCV 

recorded which was significantly higher (P<0.05) than any of the 

experimental diets. The results of the mean red blood cells counts (RBC) 

recorded no significant differences (p>0.05) among the experimental diets, 

however the value were significantly lower (P<0.05) to the value obtained 

for the control diet. The mean RBC counts ranged 1.64 × 106 to 7.26 × 106 

M/mol. In the three diets where C. forda larvae inclusion levels were higher 

than the level found in T. occidentalis, namely B, C and D, the mean RBC 

counts were significantly lower  (P<0.05) than the level found in the control.  

 

Table 4:  Haematological Parameters of Clarias gariepinus Fingerlings 

Fed with the Experimental Diets and Control 

 

Paramet

ers/diet

s 

 

Control 

 

A 

 

B 

 

C 

 

D 

 

E 

 

F 

 

G 

 

       H 

 

PCV % 

 

35.00a±1.7

3 

 

 

26.00 b 

±1.53 

 

31.33ab±

2.85 

 

32.33ab±

3.18 

 

28.00ab±2

.65 

 

29.00ab±

2.00 

 

28.67ab±1.

67 

 

29.00ab±1

.15 

 

32.00ab±0.

58 

WBC 

(x106 

/mm3) 

0.92×106ab

±0.03×106 

0.03×106a

b±0.03x10
6 

0.87×10
6ab±0.0

5 x106 

0.98×106

a±.06x106 

0.88×106a

b±0.01x106 

0.98×106

a±0.3x106 

0.88×106ab

±0.1 ×106 

1.01×106a

±0.1×106 

0.54×106b±

0.02×106 

RBC 

(x106 

/mm3) 

7.26×106a

±0.81×106 

1.64×106ab

±0.3 ×106 

2.73×10
6b±0.1 

×106 

 

2.66×106

b±0.4 

×106 

2.11×106b±

0.5×106 

2.01×106b

±0.3×106 

1.88×106b

±0.2×106  

2.35×106

b±0.5×10
6 

2.86×106b±

0.2 ×106 
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Hb  g/dl 11.67a±0.8

8 

7.87c±0.5

4 

9.83abc±

0.88 

10.47abc±1.1

4 

8.73bc±0.

87 

8.73bc±0.

64 

8.60bc±0

.65 

8.50bc±0.

42 

   

9.93abc±0

.09 

Neutroph

il % 

21.0abc±1.7

3 

27.00ab±3.

21 
22.33abc

±2.33 

21.67abc±4.

70 

29.67bc±4

.06 

31.00a±3.

71 
15.33c±2.

33 

22.67abc±

2.33 

   

20.00bc±1.

73 

Lymphoc

ytes % 

79.00abc±1

.73 

73.00bc±3

.21 
77.67abc

±2.33 

78.33bc±

4.70 

70.00c±4.

06 

69.00c±2

.65 

84.67a±3

.71 
77.33abc±

2.33 

80.00ab±1.7

3 

Mean with different superscripts are significantly different (P<0.05) along 

the rows 

 

KEY 

PCV = Packed cell volume 

WBC = White blood cell 

RBC = Red blood cell 

Hb = Heamoglobin 

 

The results obtained as the mean white blood cells (WBC) of C. gariepinus 

fingerlings fed with eight experimental diets and the control diet as shown 

in Table 4.3. The highest mean WBC count was found in diet G (1.01 × 106 

mm3), and the least WBC was found in diet H (0.54 × 106 mm). Four diets 

namely, C, D, E and G revealed significant higher (P<0.05) values of WBC 

than the control. From the table, it can be seen that the mean WBC values 

of seven out of eight experimental diets exhibited comparable values to the 

control.  

The mean haemoglobin concentration (Hb) values exhibited significant 

differences (p<0.05) among the eights compounded diets and the control 

diet. The highest mean Hb count was found in the Diet C with 10.47 g/dl 

while the least count was found in Diet A with 7.87 g/dl, which may be due 

to high percentage of C. forda in the feed composition C and low percentage 

in A. However, the mean Hb counts of all diets were inferior to the Hb 

concentration of the control diet (11.67 g/dl). Although, the mean Hb counts 

in all the experimental diets were lower than the mean value for the control 
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diet. In diets B, C and H, the Hb mean values were comparable to that of the 

control.  

The percentage neutrophil counts recorded significant differences (p<0.05) 

among the eights compounded diets and the control.  The highest 

percentage neutrophil counts was found in the diet E having 31.00 % 

neutrophil counts while the least neutrophil counts was encountered in diet 

F with 15.33 %.  

The mean percentage lymphocytes counts for the fingerlings exhibited 

significant differences (p<0.05) among the eights compounded diets and 

the control diet. The mean value obtained for the percentage lymphocytes 

counts ranged from 69.00-84.67 %. Diet F had highest mean lymphocytes 

count (84.67 %) while diet E recorded the lowest mean lymphocytes count 

of 69 %.  

 

Discussion 

The mean PCV range between 26 to 32 % as observed in the experimental 

diets is similar to the PCV range of 18-37 % obtained by (Adedeji and Adegbile, 

2011). Musa and Omoregie (1999) also observed similar range in C. gariepinus 

and Ajiboye (2009) in Synodontis nigrita fed with different dietary crude 

protein levels. This result is also in accordance with the observation of 

Falaye et al. (2018) who reported high value of PCV in the fish that took diet 

mixed with high percentage of Moringa leaf meal. The mean PCV values 

obtained in the blood of the fish fed with the experimental diets indicated 

that the diets prepared from C. forda larvae and T. occidentalis were 

beneficial to C. gariepinus fingerlings. The insignificant differences in the 

mean RBC counts of the treatments and the conventional feeds could be 

due to present of certain elements in the feeds that boost the RBC. 

Significantly lower (P<0.05) values of RBC in all treatments than the level 

found in the control could be associated with the processing of leaves used. 

Departed result was observed by (Falaye, 2018) where Moringa leaf meal 

was fed to C. gariepinus. Higher value of RBC was also reported by Samson 

(2013) for C. gariepinus.  Adesina et al. (2017) also observed higher value of 
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RBC with C. gariepinus fed with 40% boiled sunflower seed meal while 60%, 

80% and 100% inclusion reported lower values of RBC. 

 The mean WBC values of seven out of eight experimental diets that 

exhibited comparable values to the control could be due to some nutritive 

values present in the leaf formular. Similar report was observed by (Falaye 

2018 and Adesina et al., 2017). This implies that the use of medicinal herbs in 

fish feeding has greater influence on their blood production. Similar 

observation of higher values of WBC in compounded meal than in control 

was also reported by Douglas and Jane (2010). This is because the WBC and 

lymphocytes are vital to immune response in the body of an organism, their 

increased values revealed stronger ability of the organism to fight infection; 

this fact is further confirmed in this work by diets C, E and G recording mean 

WBC values higher than the control diet.  

The mean haemoglobin concentration (Hb) values that exhibited significant 

differences (p<0.05) among the eights compounded diets suggests that the 

compounded feeds have similar contents that can benefits the fish and also 

similar to the composition of the control diet. Deviated report of 

insignificant differences was observed by (Falaye, 2018). The highest mean 

Hb count that was found in the Diet C and the least count that was found in 

Diet A may be due to high percentage of C. forda in the feed composition C 

and low percentage in A. However, the mean Hb counts of all diets that 

were lower compared to the Hb concentration of the control diet which 

may be due to certain nutrients that may present in the control but not in 

the compounded feeds. Similar observation of low values compared to the 

control were also reported by Adedeji and Adegbile (2011) and Adesina et al. 

(2017) who used boiled sunflower seed meal in varied percentages to feed 

C. gariepinus. In diets B, C and H, the Hb mean values were comparable to 

that of the control. This indicated that there is better nutritional status of 

the experimental diets that might produced higher values of Hb levels in the 

blood Church et al. (1984). Similar observation was observed by Dienye and 

Olumiyi (2014) where C. gariepinus was fed with Moringa oleifera leaf meal.   



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
12 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 10 

ISSN: 2373-1340 

The least neutrophil counts that was obtained in diet F could be due to the 

fact that it had only one feed content and the remaining compounded diets 

(A, B, C, D, E, G, and H) that recorded higher mean neutrophil counts than 

the control buttresses the fact that herbal leaves have what it take to 

supplement the fish diets. However, the mean neutrophil counts for these 

seven diets were lower to the range reported for C. gariepinus fingerlings 

investigated by Ajayi et al. (2013). This is also in line with the finding of Ueda 

et al. (1997) who reported predominance of lymphocytes and neutrophils in 

the normal haematological characteristics in Tilapia fish studied. 

The mean percentage lymphocytes counts for the fingerlings exhibited 

significant differences (p<0.05) among the eights compounded diets and 

the control diet. The diet F that has highest mean lymphocytes count and 

diet E that recorded the lowest mean lymphocytes count might be due to 

the combination effect of the diets. This result is in accordance with the 

finding reported by [26] and [19]. This implies that the haematological value 

obtained in the present study are similar to those obtained by Dada (2017) 

who used T. occidentalis to feed C. gariepinus fingerlings and Dada and 

Oviawe (2011) that used Garcina Kola as growth promoting agent in Clarias 

gariepinus fingerlings. Differences in the blood parameters of fish in this 

study could therefore be ascribed to differences in the dietary inclusion of 

T. occidentalis and C. forda meal in the diets.  
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Conclusion  

The results showed that Cirina forda and Telfaria occidentalis inclusion 

revealed high haematological values in higher proportions with 

conventional feeds particularly WBC, Neutrophil and Lymphocytes. This 

implies that use of locally available resources as fish supplement can reduce 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
13 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 10 

ISSN: 2373-1340 

the overall cost of production of C. gariepinus and also due to their 

comparable impact on haemoglobin parameters of the fishes. 

 

Recommendation 

It is therefore recommended that C. forda and T. occidentalis should be 

included in the diet of fishes. Meanwhile, further study is advocated to 

determine the actual inclusion ratio of these herbs to provide effective 

replacement to the conventional fish meal.  
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