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Abstract 

The study was conducted to investigate the growth performance of West African dwarf (WAD) goats 

under different housing system. Sixteen WAD goats of age 6-8 months old were raised under four 

different housing systems (concrete -T1, mud -T2, Bamboo -T3 and Zinc -T4). Each treatment group had 

four goats with a goat being a replicate. The animals were randomly assigned to any of the four housing 

patterns and were fed with the same mixed forages (Panicum maximum, Centrosema pubescens and 

Aspilia africana) of 12kg to each group daily for 56 days. Fresh water was given to the animals daily in 

plastic bowls. The leftover forages were recorded for each treatment group and this was used to calculate 

their feed conversion ratio. Their weekly body weight were also recorded and used to determine their 

total and daily weight gain. Results obtained showed that T2 (mud house) produced daily weight gain of 

(24.46g) which differed significantly (P<0.05) from T3 (15.31g) but T1 and T4 values were statistically 

similar (P>0.05) in their daily weight gain (13.39kg and 12.63kg respectively). The least weight gain was 

observed in T4 (12.68g). Total weight gain in T2 (1.65) differed significantly (P<0.05) from T3 (0.88), T1 

(0.75), T4 (0.71), but T1 and T4 were similar (P>0.05). Feed conversion ratio differed significantly 

(P<0.05) among the treatment groups with T2 having appreciable value of 31.90 which was statistically 

different (P>0.05) from other treatment groups, and T4 (71.76) had the poorest feed conversion ratio. The 

haematological parameters showed significant differences (P<0.05) in pack cell volume (PCV)), 

haemoglobin (Hb), white blood cell (WBC), Lymphocytes and mean corpuscular volume (MCV), while 

similarities existed in other parameters among the treatment groups. T3 had the highest haemoglobin 

concentration (7.65) that differed significantly (P<0.05) with T1 (6.14), and there was similarity between 

T2 (6.80) and T4 (7.30). White blood cell values were similar (P>0.05) between T1 (2.80), T2 (2.67), but, T3 

(2.20) differed significantly (P<0.05) from T4 (1.77). Moreover, there were significant (P<0.05) 

differences in lymphocyte values, as well as in the total protein values among the treatment groups. The 

performance of WAD goats in the four intensive housing systems showed that mud house was more ideal 

for their optimal performance and is therefore recommended as an ideal housing system for use in 

intensive goat farming. 
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1.Introduction 
Ideal housing system is an important component to improve the production performance of small 

ruminant (sheep and goat) especially in their growth rate and physiological constituents (Eyoh et 

al., 2019). There are different traditional housing systems that have been adopted in the 

production of these animals which includes, housing at one corner of the family house, open 

yards with no roof in a basement under the family home (such are common in the tropics), 

separate houses of thatched roof etc (Steele,1996).  

Sheep and goat (small ruminant) play major role in the food chain and livelihood of rural 

dwellers, where they are the property of women and children (Lebbie, 2004). These animals can 

be reared for several purposes such as generation of income, consumption within household, 

consumption during festive periods, hobby, as security against crop failure (Lebbie, 2004) and as 

reserve against economic and agricultural production hardship (Hamito, 2008). 

They also form an integral part in the livestock economy production system in Nigeria. In 

Nigeria small ruminant (sheep and goat) contributes an estimated 35%   to the meat supply (Oni, 

2002). This figure may be higher if the animals processed in slaughter houses for which record 

are not available are included (Oni, 2002). They provide animal protein, fibre and skin, food 

security and continuous household income. Goat also has a whole range of advantage over large 

ruminant (cattle) in terms of adaptation and interaction with the environment. Goat has been used 

for milk, meat, hair and skins all over the world (BAHS, 2014).  

The West African dwarf goats are found in the region south of latitude 140N across West Africa 

in the coastal area, which is humid and favours high prevalence of diseases. Their characteristics 

include a relatively long neck, broad chest, and straight back. Legs are short and the udder is 

small but generally well-shaped. Adult males weigh approximately 20-25kg and females 18-

22kg (Udo et al., 2018; Eyoh et al., 2019). 

Haematological studies represent a useful process in the diagnosis of many diseases as well as 

investigation of the extent of damage to the blood (Udo et al., 2018). The study of blood is 

important because blood is the major transport system in the body and evaluations of the 

haematological profile usually provide vital information on the body response to injury of all 

forms, including feed toxicity (Ihedioha et al., 2004). Blood also functions in regulating body 

temperature; maintain constant concentration of water and electrolyte in cells as hydrogen ion 

(H+) concentration (Ahamefule, 2005). 

Belewu & Ogunsola (2010) asserted that serum creatinine helps in evaluating the liver function 

and diseases while serum urea evaluates renal function and it may also indicate dehydration. 

Haematological and biochemical indices of animals may give some insight as to the production 

potentials of West African goats (Orheruaha and Aikhuomobhogbe, 2006). This trial was 

designed to evaluate the performance and biochemical components of West African dwarf goat 

under different housing system.  
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2.Materials and Methods  

2.1 Experimental site  

The experiment was conducted at the goat unit of the Teaching and Research Farm of the 

Department of Animal Science, Akwa Ibom State University, Obio Akpa Campus. The area lies 

between latitude 4030 and 5030N and longitudes 7030 and 8000E of the Greenwich Meridian. The 

area is in the humid tropical region, characterized with average temperature of 250C, and an 

average humidity of 75-79%, with an annual rainfall range of 3500-5000mm (Wikipedia, 2017). 

2.2 Experimental Animals and Management  

Sixteen West African Dwarf goats of age between 6 and 8 months were used in the experiment. 

The animals were bought from the goat farmers within Obio Akpa village in Akwa Ibom State. 

They were quarantined for 14 days and fed with the experimental forage plants. The goats were 

given antibiotics (Oxytetra cycline) and treated against ecto and endo parasites using ivomectin 

before the commencement of the experiment. A week to the arrival of the animals in the farm, 

the experimental pens were properly washed and disinfected with izal. Thereafter, the floors 

were covered with wood shavings which served as bedding materials before the commencement 

of the study. The initial weights of the goats were taken and four goats were randomly assigned 

to each housing system after balancing their weight. Each pen was equipped with plastic 

watering troughs. The goats were vaccinated against pestes des petites ruminants (PPR). Each 

animal served as a replicate in their group using Completely Randomized Design (CRD) 

experiment. There were four goats allotted to each treatment group and each goat housed in a 

separate pen. 

               
Figure1 a and b: Concrete Housing System 

T1a (concrete house without animal)                                 T1b (concrete house with animals) 

 

    



M. Udo, et al.    AJAFS 5 (3) (2021) 66-76 
 
 

69 
 

             
 Figure 2 a and b: Mud Housing System 

       T2a (mud house without goat)                T2b  (mud house with goats) 

                  

    

 

  

               
Figure 3 a and b: Bamboo Housing System 

T3a (Bamboo House without animal)             T3b (Bamboo House with animals) 
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Figure 4 a and b: Zinc Housing System 

        T4a (Zinc houe without goat)                T4b (Zinc house with goats) 

 

2.3 Experimental Diets 

The animals were fed fresh forage plants. The forage plants (Panicum maximum, Aspilia 

africana and Centrocema pubescens) were given to the animal using hanging method. On daily 

basis each animal was given 3kg of the forage materials at 8am in the morning.  

2.4 Collection of Blood Samples 

Blood samples were taken from the animals through the Jugular vein on the first and last day of 

the trial. 5ml of blood per animal were collected of which 2.5ml was placed into a sterile 

vacutainer tubes containing ethylene diamine tetracetic acid (EDTA) for haematological studies. 

The remaining 2.5ml was put into anticoagulant tubes without EDTA to allow blood clotting. 

2.5 Data Collection  

Individual animal was weighed weekly and their weights were recorded for each animal. Feed 

given each day were measured and leftover were also recorded for each animal. The weekly 

weight and the amount of feed consumed by each goat were used to calculate the feed conversion 

ratio and growth performance of the animal. 

2.6 Chemical Analyses  

Experimental diets were analysed for proximate constituents using AOAC (2000) procedure.  

Blood samples were then analysed for packed cell volume (PCV), haemoglobin (Hb), white 

blood cell (WBC), red blood cells (RBC), total protein and serum cortisol while mean 

corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC), mean 

corpuscular volume (MCV) were also calculated.  
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2.7 Statistical Analysis  

Data obtained were subjected to one-way analysis of variance (ANOVA) procedure. Significant 

means were separated using Duncans Multiple Range Test (Duncan, 1955).  

 

3. Results and discussion 

Table1 summarizes the growth performance of goats raised under different housing system. The 

values obtained for total weight gain, daily weight gain, and feed conversion ratio were: (0.75kg, 

13.39g, 69.45), (1.65kg, 29.46g, 31.90), (0.88kg, 15.71g, 54.74) and (0.71kg, 12.68g, 71.76) for 

(T1), (T2), (T3) and (T4) respectively. There were significant differences (P < 0.05) in daily 

weight gain between the treatment groups. The values were 13.39g, 29.46g, 15.71g, and 12.68 

g/day for goats reared in concrete (T1), mud (T2), bamboo (T3) and zinc houses (T4) 

respectively. The highest daily weight gain was obtained in goat reared in mud house (T2) which 

differed significantly (P> 0.05) from others. Goats reared in bamboo house (T3) weighed 

(15.71g/day) which was better than those reared in concrete (13.39g) and zinc (12.68g) houses 

that were statistically similar (P<0.05). This result has values higher than the values obtained by 

Thiruvenkadam et al. (2000) who reported 13.17 and 13.40 for goat raised under mud and slatted 

floor houses respectively. Daily weight gain followed the same pattern as that of the total weight 

gain of which goats in mud house gained 29.46g which was significantly different (P<0.05) from 

other treatment groups.  

Feed intake did not differ (P>0.05) significantly among housing systems. The values were 0.13, 

0.94, 0.86 and 0.91 kg/day for goats reared in concrete, mud, bamboo and zinc houses 

respectively. 

 

Table 1: Growth performance of goats raised under different house system   

 

Parameters  T1 T2 T3 T4 SEM  

      

Initial body Wt (kg) 5.75 5.75 5.50 5.62 0.81 

Final body Wt (kg) 6.50 7.40 6.38 6.33 0.83 

Total Wt gain (kg) 0.75c 1.65a 0.88b 0.71c 0.18 

Daily Wt gain (g) 13.39c 29.46a 15.71b 12.68c 0.76 

Daily forage intake (g) 0.930 0.940 0.860 0.910 0.66 

Feed conversion ratio  69.45a 31.90c 54.74b 71.76b 0.62 

a,b,c,d means on the same row with different superscripts are significantly different (P< 0.05). T1=concrete house; 

T2=mud house; T3=Bamboo house; T4=Zinc house. 
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This means that, housing system did not affect feed consumption. Feed conversion ratio showed 

significant (P<0.05) difference among different housing patterns. The values were 69.45, 31.90, 

54.74, and 71.76 for goats housed in concrete, mud, bamboo and zinc houses respectively. Better 

feed conversion ratio was observed in goats housed in mud housing pattern and the poorest 

obtained for goats kept in zinc housing system. This poor performance of goats housed in zinc 

house may be attributed to high temperature associated with the zinc house. Exposure of 

livestock to higher or lower temperatures than the thermoneutral zone was observed to affects 

voluntary feed intake and overall performance of the animal. 

Effect of housing system on haematological and serum biochemical profile of WAD goats are 

shown on table 2, 3 and 4 respectively. There were significant (P<0.0) differences for packed cell 

volume, Haemoglobin, leucocytes, lymphocytes and mean corpuscular volume. Packed cell 

volume of goats reared in mud house (22.50%), bamboo house (22.50%) and zinc house 

(23.25%) were statistically similar (P<0.05) in value, but these value differed (P>0.05) 

statistically from goats in concrete house. However, the values were within the normal range for 

clinically healthy goat as reported by Radostits et al. (2000). Comparing the final PCV with the 

initial, there’s slight changes in the values but both are within the normal range value. Abdelatif 

et al. (2009) reported that low PCV may be due to the quality and quantity of haemoglobin (Hb). 

Hb values were 6.14, 6.80, 7.65, and 7.30 for goats housed in concrete, mud, bamboo and zinc 

houses respectively. These values differed significantly (P< 0.05) among the treatment groups. 

Goats kept in bamboo house had the highest Hb.  
 

Table 2.  Initial Heamatological Parameters of WAD Goats Under Different Housing      

System 

Parameters  T 1(concrete)   T2(mud)    T3(bamboo) T4(zinc)     SEM 

PCV (%)  30.46b  28.28c  32.21a  31.18ab      0.35 

Hb (g/l)  43.92c  45.88b  48.53a  46.53b  0.50 

RBC (x1012ul) 10.26a  9.80a  9.52a  8.32b  0.25 

WBC (x103ul) 8.91  8.73  8.95  9.35  0.34 

Neutrophils (%)  32.70c  39.04ab  40.07a  37.83b  0.69 

Lymphocytes (%) 56.55a  55.01b  54.27b  50.49c  0.49 

Eosinophils (%) 2.96b  1.89c  0.95a  9.72a  0.28 

MCV (fl)  29.68b  28.85b  33.83ab  37.48a  1.39 

MCH (g/dl) 42.80  46.82  50.98  55.93  4.95 

MCHC (pg) 144.19c 162.23a 150.67b 149.23b 1.06 

       abc means on the same row with different superscripts are significantly different (P<0.05) 
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Goats raised in mud and zinc houses had similar Hb, and least Hb was obtained for goat kept in 

concrete house. The Hb values fell within the normal range (8-12), indicating that housing 

system did not disturb oxygen transportation. The initial red blood cell showed that goats were 

not anaemic before the commencement of the experiment. Final red blood cell count range of 

9.95-11.30 did not differ significantly (P>0.05) and fell within the normal range of 8-18x106 ul 

reported by Radostits et al. (2000). This means that the goats were not anaemic at the end of the 

experiment. White blood cell values of experimental animals differed significantly (P<0.05) 

among the housing patterns.  

 

Goats housed in concrete (T1) and mud (T2) houses had similar white blood cell and differed 

(P<0.05) significantly from goat housed in bamboo and zinc house; but all fell within the normal 

range value of 4-13. This means that none of the housing system encouraged disease infection to 

goat, which might be associated with stress. The mean values of lymphocytes count was higher 

in goats kept in mud house (T2). Goats kept in concrete and zinc houses had similar lymphocyte. 

All fell within the recommended range (20-90%), meaning that animal did not struggle with any 

bacterial attack. Mean corpuscular volume was significantly higher (P< 0.05) in goats housed in 

zinc house, likely due to the high temperature associated with zinc house (Eyoh et al., 2020). 

Concrete, mud, and bamboo houses had similar MCV. The mean values of eosinophils were 

2.50, 1.75, 2.00, 2.75 for goats kept in concrete, mud, bamboo and zinc houses respectively. 

Monocyte values were not significantly different (P>0.05) among housing systems. Cortisol 

levels did not differ significantly (P>0.05) among the housing systems. The values were 6.71, 

6.52, 7.19 and 7.18 ug/dl for goats kept in concrete, mud, bamboo and zinc houses. These values 

fell within the normal range of value (2-18ug/dl) reported by (Invitti et al., 1999). 

 
 

3.1 Economic Implications 

The economics of producing WAD goats in different housing system is represented in table 5. 

The cost of production showed that T3 (bamboo) was the cheapest at the rate of N12,000, 

followed by treatment 2 (mud) (N14,000) and treatment 4 (zinc) (N20,000) while treatment 1 

(concrete) was the most expensive (N50,000). Hence, T3 (bamboo house) being the cheapest 

housing pattern for goat production is therefore recommended for goat production in the tropics.  
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Table 3 Final haematological profile of WAD goat kept under different housing systems. 

 

Parameters  T1 T2 T3 T4 SEM  Normal 

Range 

PCV (%) 20.25b 22.50a 22.50a 23.25a 0.60 22-38 

Hb(d/gl) 6.14b 6.80ab 7.65a 7.30ab 0.41 8-12 

RBC (xio6ul) 10.30 10.70 11.30 9.95 0.47 8-18 

WBC(x103ul) 2.80a 2.67a 2.20ab 1.77b 0.22 4-13 

Neutrophile (%) 29.50 31.25 30.75 32.75 1.32 12-72 

Lymphocytes (%) 57.00ab 61.75 52.75b 56.75ab 2.21 20-90 

Menocytes (%) 8.00 6.25 7.00 7.00 0.57 0-4 

Eosinophils (%) 2.50 1.75 2.00 2.75 0.58 1-8 

MCV (fl) 19.69b 20.64b 19.93b 23.38a 0.79 16-25 

MCHC (g/al) 30.27 29.48 35.64 31.40 2.23 30-3 

MCH (pg) 5.98 6.86 6.82 7.26 0.64 65-8 
a,b means on the same row with different supercripts are significantly different (P<0.05)* Normal range values 

(Radosfits et al., 200)., PCV = packed cell volume; Hb = Haemoglobin; RBC = Red Blood Cell; WBC = White 

Blodd Cell; MCV = Mean Corpuscular Volume; MCH = mean corpuscular hacmoglobin concentration MCH = 

Mean corpuscular Harmoglobin. 

 

 

Table 4: Final serum biochemistry of goats under different housing pattern 
 

Parameters                T1             T2 T3 T4 SEM  Normal  

Range 

Total protein (g/dl)    8.15            7.48 

Cortisol (ug/dl)         6.71           6.52 

7.85 

7.19 

8.10 

7.18 

0.04 *6.40-7.00 

**2-18 

     *Normal range value (Kaneko, 1980), ** Normal range of value (Invitti et al., 1999). 

 
 
 

Table 5: Cost Implication of Different Housing Systems 

 T1 T2 T3 T4 

Cost of  

1.85mx1.70m 

unit pen  (N) 

50,000 14,000 12,000 20,000 
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4.Conclusion 

It can be concluded from this study that the value of haematological parameters observed for 

goats in this study fell within the normal ranges for a healthy goat; indicating that the four 

housing system were safe for WAD goat production. However, mud house that had highest daily 

weight gain, least feed conversion ratio, least total protein and moderate cortisol is an ideal 

housing pattern for the production of goat in the humid tropics. Moreover, mud housing system 

is also second to the cheapest (bamboo) housing system among the different housing patterns. 
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