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Abstract 
The effects of age and gender (sex) on the haematological parameters of 140 apparently healthy WAD goats consisting 

of 70 adults (35 Does and 35 Bucks) and 70 young ones (35 Doe-kids and 35 Buck-kids) were studied. The goats were 

selected from a flock of goat at Olokoro in Umuahia and assigned into four groups I, II, III, IV in a completely 

randomized design (CRD) experiment of thirty five (35) animals each according to their ages and sexes. Groups I, II, 

III and IV represent the Doe-kid, Buck-kid, Doe and Buck respectively. The study lasted for 90 days and animals had 

no visible signs of ectoparasities. The haemoglobin concentration (Hb) was significantly (P<0.05) lower in Doe-kid 

(8.46±1.32 g/dl) when compared to Buck-kid (9.18±0.51g/dl), Doe (10.1±0.35g/dl) and Buck (12.26±0.11g/dl). The 

packed cell volume (PCV) was significantly (P<0.05) lower in Buck-kid (18.48±0.12%) when compared to Doe-kid 

(19.68±0.65%) but showed no significant (P>0.05) difference when compared to the Doe and Buck respectively. The 

lymphocyte count was significantly (P<0.05) lower in Buck (6.90±0.22 103/µl) when compared to Buck-kid 

(5.07±0.60 103/µl) and Doe-kid (5.40±0.40 103/µl) but showed no significant (P>0.05) difference when compared to 

Doe (7.31± 0.75 103/µl). The neutrophil count was significantly (P<0.05) lower in Doe (2.97 ±0.30 103/µl) when 

compared to Buck-kid (4.53±0.42 103/µl) and Doe-kid (4.39±0.42103/µl) but showed no significant (P>0.05) 

difference when compared to Buck (3.94 ±0.51 103/µl). The monocyte count was significantly (P<0.05) higher in 

Doe-kid when compared to Buck but showed no significant (P>0.05) difference when compared to Buck-kid and Doe 

respectively. The mean corpuscular haemoglobin (MCH) was significantly (p<0.05) lower in Doe-kid when compared 

to Doe and Buck but showed no significant (p>0.05) difference when compared to Buck-kid. The mean corpuscular 

haemoglobin concentration (MCHC) was significantly (p<0.05) higher in Buck (32.32±1.20g/dl) when compared to 

Doe-kid (28.46±1.34g/dl) but showed no significant (p<0.05) difference when compared to Buck-kid (29.12±0.77g/dl) 

and Doe (31.14±0.68g/dl). There were however no significant (p>0.05) differences in the mean red blood cell (RBC) 

count, white blood cell (WBC) count, eosinophil count, basophil count and mean corpuscular volume (MCV) among 

all the groups. It was concluded that age and sex of WAD goat have significant influences on their haematological 

values such as Hb, PCV, lymphocyte count, neutrophil count, monocyte count, MCH and MCHC but have no effects 

on their RBC count, WBC count, eosinophil count, basophil count and MCV. 
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Introduction 

Small ruminants such as sheep and goats play 

an important role in the livestock subsector of 

Nigeria Agricultural Economy (Lakpini, 

2002). They have contributed immensely 

towards the growth and development of the 

economy and provision of domestic meat for 

the teaming population. Sheep and goats also 

play an important role in the livelihood 

resources of farmers as they provide a vast 

range of products and services such as meat, 

milk, hides and skin, horns, mane, bones, 

(bone meal), manure, gifts, religious rituals, 

payment of dowry and medicine (Anyanwu, 

1998; Sertse and Wossene, 2007).  

The West African Dwarf (WAD) goat is the 

dominant breed of all ruminants and makes 
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up 38% of about three million goats found in 

the West African humid Zone (Gall, 1996). 

West African Dwarf goats are capable of 

breeding at 6 (six) months (Devendra and 

Burns, 1970). Multiple births are very 

common with twinning being normal and 

triplets frequent. These goats are typically 

kept as livestock by families who use or sell 

the milk and meat (Wilson, 1991). WAD 

goats are important in the rural village 

economy of West Africa. Nigeria WAD goats 

are trypanotolerant and haemonchotolerant 

(Chiejina et al., 2015). 

The significance of determining 

haematological indices of domestic animals 

has been well documented (Oduye and 

Adadevoh, 1976; Oduye and Otesile, 1977; 

Obi and Anosa, 1980) and changes of these 

parameters have been studied in cattle 

(Ghergariu et al., 1984), Sheep (Kaushish 

and Arora, 1977; Vihan and Rai, 1987) and 

Red sokoto goats (Tambuwal et al., 2002). 

Haematological profiles provide reliable 

information on the health status of animals 

(Kral and Suchy, 2000; Cetin et al., 2009). 

They also reflect the responsiveness of an 

animal to its internal and external 

environments (Esonu et al., 2001). 

Haematological tests have been widely used 

for the diagnosis of various diseases (Tibbo 

et al., 2004, Cetin et al., 2009). The 

information obtained from blood parameters 

substantiates physical examinations and 

coupled with medical history, provides 

excellent basis before onset of surgical 

exercise and for selection of appropriate 

treatment regimen, for instance haematocrit 

or packed cell volume (PCV), haemoglobin 

(Hb), total protein (TP) leucocyte counts and 

whole blood coagulation time are important 

indices of animal health and production. Also 

packed cell volume (PCV) is a reliable 

indicator of the value of haemoglobin and 

circulating erythrocytes (RBC) (Oladele et 

al., 2005). 

Afolabi (2010) reported that the 

haematological values of farm animals are 

influenced by age, sex, breed, climate, 

geographical location, season, day length, 

time of the day, nutritional status, life habits 

of species, health status of individual animal 

(example if the animal is currently healthy or 

ill) among other factors.  

There is dearth of information on the 

haematological profile of WAD goats kept in 

this eco-zone, therefore, the objective of this 

study was to establish the haematological 

profile of WAD goats reared under extensive 

husbandry system in Umuahia and its 

surroundings and determine how age and 

gender (sex) affect them. 

 

Materials and Methods 

Experimental Location 

The WAD goats used in this study were 

obtained from Olokoro in Umuahia, Abia 

State, South Eastern Nigeria. Abia State is 

located on the Latitude 4-6ºN, Longitude 

7.8ºE and altitude of 244-305m (highest 

point) above sea level. Mean annual rainfall 

is 187.7mm. The experiment was conducted 

during the raining season. The animals were 

left with their owners and were on free range 

during the day while shelter was provided to 

them after grazing at night. One hundred and 

forty (140) goats were maintained on the 
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same ratio throughout the period of the study 

and they were fed on fresh supplies of 

Panicum maximum (PM), Centrosema 

pubescens (CP) and their combinations (PM 

+ CP) together with other grass and legume 

forages. Clean water was given to the animals 

ad libitum.

   

Age of the animals used in this study 

One hundred and forty (140) apparently 

healthy WAD goats aged 4-6 months old for 

Doe-kids and Buck-kids and 1 year old for 

Bucks and Does respectively were used for 

this study. The age of the animals was 

determined using dentition and farm records 

respectively. 

Data collections 

Blood samples were collected from the 

external Jugular vein after proper restraint 

and local disinfection using methylated spirit, 

of one hundred and forty (140) apparently 

healthy WAD goats of different ages and 

sexes consisting of seventy (70) adults (35 

bucks, 35 does) and seventy (70) young ones 

(35 Buck-kids and 35 Doe-kids) from 

randomly selected herds using disposable 

needle and syringes. Sampling was done 

between 8.00 hours and 10.00 hours for each 

day of sample collection. Three milliliters 

(3mls) of blood was collected from each of 

the WAD goats and stored in clean grease 

free plastic sample bottles containing 

ethylene diamine tetra-acetic acid (EDTA) 

and used immediately for haematological 

analysis.  

Haematology: 

The Red Blood Cell (RBC) and White Blood 

cell (WBC) counts were determined using the 

haemocytometer method (Schalm et al., 

1975). The packed cell volume (PCV) was 

determined using the microhaematocrit 

method (Coles, 1986) while Haemoglobin 

concentration was evaluated using the 

Cyanomethaemoglobin method (Brar et al., 

2000). The differential white blood cell 

(DWBC) counts were determined using the 

Leishman Staining Technique (Schalm et al., 

1975). Erythrocytic indices including mean 

corpuscular volume (MCV), mean 

corpuscular haemoglobin (MCH) and the 

mean corpuscular haemoglobin 

concentration (MCHC) were obtained by 

calculation.

 

Statistical analysis 

The data collected for each of the 

haematological parameters were subjected to 

One Way Analysis of Variance (ANOVA) 

using SPSS statistical package (version 20.0). 

Variations in means were separated using 

Duncan’s New Multiple Range Test (Steel 

and Torrie, 1980). Probability values < 0.05 

were considered significant. 
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Results 

The haemoglobin concentration (Hb) was 

significantly (P<0.05) lower in Doe-kid 

(8.46±1.32 g/dl) when compared to Buck-kid 

(9.18±0.51g/dl), Doe (10.1±0.35g/dl) and 

Buck (12.26±0.11g/dl). The packed cell 

volume (PCV) was significantly (P<0.05) 

lower in Buck-kid (18.48±0.12%) when 

compared to Doe-kid (19.68±0.65%) but 

showed no significant (P>0.05) difference 

when compared to the Doe and Buck 

respectively. The lymphocyte count was 

significantly (P<0.05) lower in Buck 

(6.90±0.22 103/µl) when compared to Buck-

kid (5.07±0.60 103/µl) and Doe-kid 

(5.40±0.40 103/µl) but showed no significant 

(P>0.05) difference when compared to Doe 

(7.31± 0.75 103/µl). The neutrophil count was 

significantly (P<0.05) lower in Doe (2.97 

±0.30 103/µl) when compared to Buck-kid 

(4.53±0.42 103/µl) and Doe-kid 

(4.39±0.42103/µl) but showed no significant 

(P>0.05) difference when compared to Buck 

(3.94 ±0.51 103/µl). The monocyte count was 

significantly (P<0.05) higher in Doe-kid 

when compared to Buck but showed no 

significant (P>0.05) difference when 

compared to Buck-kid and Doe respectively. 

The mean corpuscular haemoglobin (MCH) 

was significantly (p<0.05) lower in Doe-kid 

when compared to Doe and Buck but showed 

no significant (p>0.05) difference when 

compared to Buck-kid. The mean 

corpuscular haemoglobin concentration 

(MCHC) was significantly (p<0.05) higher in 

Buck (32.32±1.20g/dl) when compared to 

Doe-kid (28.46±1.34g/dl) but showed no 

significant (p<0.05) difference when 

compared to Buck-kid (29.12±0.77g/dl) and 

Doe (31.14±0.68g/dl). There were however 

no significant (p>0.05) differences in the 

mean red blood cell (RBC) count, white 

blood cell (WBC) count, eosinophil count, 

basophil count and mean corpuscular volume 

(MCV) among all the groups. 

 

Table 1  Haematological values of West African Dwarf goats according to Sex and age 

groups 

Parameters  Animals   

Parameters  Doe-kid Buck-kid  Doe Buck  

RBC (106/µl) 11.37±0.64 10.59±0.36 11.80±0.25 11.87±0.25 

Hb (g/dl) 8.46±1.32b 9.18±0.51b 10.1±0.35b 12.26±0.11a 

PCV (%) 19.68±0.65b 18.48±0.12a 20.56±0.04a 20.14±0.07a 

WBC (103/µl) 8.88±1.04 7.21±0.60 7.06±0.51 8.46±0.39 

 abMean values in the same row with different superscripts are significantly different (P<0.05) 

Table 2  Differential Leucocyte Counts of West African Dwarf goats according to Sex 

and age groups 

Parameters  Animals   

Parameters 

Lymphocyte (103/ µl)  

Doe-kid 

5.40±0.40c 

Buck-kid 

5.07±0.60bc  

Doe 

7.31±0.75ab 

Buck 

6.90±0.22a  

Neutrophil (103/µl) 4.39±0.42b 4.53±0.42b 2.97±0.30a 3.94±0.51a 

Eosinophil (103/µ) 1.24±0.20 1.27±0.16 1.02±0.01 1.16±0.13 

Monocyte (103/µ) 0.03±0.01b 0.01±0.00ab 0.01±0.00ab 0.03±0.00a 

Basophil (103/µ) 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
abcMean values in the same row with different superscripts are significantly different (P<0.05) 
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Table 3.  Shows the Erythrocytic Indices of West African Dwarf goats according to Sex 

and age groups 

Parameters  Animals   

Parameters  

MCV(fl) 

Doe-kid 

18.68±1.99 

Buck-kid  

18.91±0.26 

Doe 

29.58±7.93 

Buck  

23.52±0.39 

MCH(pg) 5.48±1.19b 5.74±0.85b 9.64±0.22a 7.72±0.19a 

MCHC(g/dl) 28.46±1.34b 29.12±0.77ab 31.14±0.68ab 32.32±1.20a 
abMean values in the same row with different superscripts are significantly different (P<0.05) 

 

DISCUSSION 

The PCV in this study was significantly 

(P<0.05) higher in adult WAD goats than the 

young WAD goats. Similarly, PCV was 

significantly (p<0.05) higher in female WAD 

goats than in male WAD goats. The rise in 

PCV in females in comparison with males is 

often attributed to the effect of androgens, 

which stimulate erythropoiesis and, thus, 

cause increase in the number of circulating 

RBCs and PCV (Villiers and Dunn, 1998). 

Higher PCV values were observed in old than 

young goats (Addass et al., 2010) and this 

agrees with the result of this study. Jabbar et 

al. (2012) concluded that higher erythrocyte 

count was responsible for increased PCV 

value in old WAD goat as compared to young 

WAD goats apparently due to high basal 

metabolic rate, leading to increased rate of 

erythropoiesis and hence increase in 

erythrocyte count. The PCV obtained in this 

study was lower than 25.7±3.1% obtained for 

red Sokoto goats (Tambuwal et al., 2002) and 

27.25±0.59% obtained for Baladi goats 

(Azab and Abdal-Mak-sound, 1999). In Red 

Sokoto goats, the males have been shown to 

have a higher PCV values than the females 

(Tambuwal et al., 2002; Okonkwo, 2011) and 

this is in total disagreement with the findings 

of this work where the reverse is the case. The 

haemoglobin (Hb) concentration was within 

the ranges of values obtained for Red Sokoto 

goats in Nigeria (Tambuwal et al., 2002). The 

Hb was higher in adult WAD goats than the 

young WAD goats as well as higher in males 

than in female WAD goats. This indicates 

that the oxygen carrying capacity of the blood 

was higher in adults than the young WAD 

goats. It was also higher in male WAD goats 

than in female WAD goats. Similar higher 

Hb concentration was reported in the male 

than female (Chineke et al., 2006) and this 

agrees with the result of this study. In goats 

like in other ruminants, there are more 

lymphocytes than neutrophils in circulation 

(Olusanya et al., 1976). However the values 

observed in this study were within the broad 

range recorded for WAD goats (Okpara et al., 

2010) and red sokoto goats (Tambuwal et al., 

2002) thus suggestive of a well developed 

immune system in the WAD goats with an 

increased number of immune cells. 

Sex evidently influenced lymphocyte and 

neutrophil counts in WAD goats in this study, 

where female WAD goats had increased 

lymphocytes values compared to their male 

counterparts which are in contrast to the 

findings by Onasanya et al. (2015) where the 

reverse was the case. Adult WAD goats had 

significantly higher values than the young 

WAD goats showing age influence on 

lymphocyte counts. The age difference in 

number of lymphocytes may be as a result of 
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well developed immune response in adult 

WAD goats compared to the young ones with 

developing or lower immune responses. 

Higher lymphocyte values observed in this 

study might be also attributed to stress and 

immune response to the environmental 

stressors (Coles, 1986) as a result of 

harbouring various detectable and 

undetectable parasitic, bacterial or fungal 

organisms. There was also an observable age 

influence on the neutrophil values with the 

younger WAD goats having higher values 

than the older ones. This may be because of 

age related decline in either the neutrophil 

supply and or functional deficiency in adults. 

The values of MCH and MCHC were 

significantly (p<0.05) increased in adult 

WAD goats when compared with the young 

WAD goats. These values are of optimum 

use in diagnosing anaemia and also serve as 

a useful index of estimating the capacity of 

the bone marrow to produce red blood cells 

(Awodi et al., 2005). Sex also evidently 

influenced MCH and MCHC in WAD goats 

in this study, where male WAD goats had 

increased MCH and MCHC values compared 

to their female counterparts. The increased 

MCH and MCHC values in male WAD goat 

compared to the female WAD goats agrees 

with the report of Egbe Nwiyi et al. (2000). 

 

Conclusion: 

It can be concluded from this study that the 

majority of the haematological parameters 

for WAD goats studied fall within the normal 

range for the species. The few differences 

observed may be as a result of nutritional and 

environmental effects. There was a 

remarkable age and sex influence on the 

haematology of investigated animals in this 

study. The findings of this study will serve as 

reference values for WAD goats in Umuahia 

South East Nigeria.  
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