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Abstract 

The study evaluated the effect of three protein levels in concentrate diets on total serum glucose, protein levels 

and fertility in terms of conception, abortion, kidding, twining and kids survival. Treatment groups were high 

protein supplementation (28.24 %), medium protein supplementation (18.94 %) and low protein 
supplementation (10.3 %). Fifteen adult WAD does aged between 1-1½ years (body weight of 9-12 kg) were 

assigned into three treatment group of five each. Blood sample were collected twice weekly and serum was 

harvested throughout the experimental period to determine glucose and protein levels. Results of this study 
indicated that serum glucose level didn’t show any significant difference (p > 0.05) across the treatment groups. 

Serum protein levels showed significant differences (p < 0.05) only after CIDR withdrawal between high 

proteins (67.80 ± 1.48) and low protein (10.73 ± 0.58) and between medium protein (65.52 ± 1.50) and low 

protein (10.73 ± 0.58) but no significant difference (p > 0.05) was observed between high protein and medium 
protein levels. High protein levels favored kid’s survival, twining, conception, kidding and abortion rates. In 

conclusion, different level of protein intake affected reproductive performance of West African Dwarf does by 

lowering kid survival, twining, kidding, conception and abortion rate, 
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1. Introduction 

 

The West African Dwarf goat is well adapted 

to the humid tropics and is relatively 

trypanotolerant with high fertility and 

prolificacy. These characteristics have enabled 

it to maintain a numerical superiority over 

sheep and cattle in the forest and savannah 

zones of southern Nigeria (Carew, 1982). 

Regional variations exist within the WAD 

goats; however they generally appear to 

withstand drought better than cattle 

(Campbell, 1978). 

 

Reproduction is an important component of 

any husbandry system and this is affected by 

the nutrient supply especially protein (Rastogi 

et al, 2006). Furthermore, the productivity of 

goats is fostered by the efficient utilization of 

nutrients made available from adequate supply 

of energy and protein due to the sensitivity of 

the reproductive axis to the adequacy of 

nutrition and store of metabolic reserve 

(Walkden-Brown and Bocquier, 2000). Blood 

metabolites such as glucose, non-esterified 

fatty acid (NEFA) and β-hydroxy-butyrate and 

other metabolic hormones (insulin, 

somatrophin, thyroxin, cortisol, prolactin and 

IGF-1) are considered to be limiting factors 

and may serve as a signal either at the gonadal 

or the hypothalamo-pituitary axis (Chilliard et 

al, 1998). Foster and Nagatani, (1999) had 

demonstrated that energy and protein 

requirement is affected by age, body size, 

physiological state, environmental factors, hair 

growth and muscular activity. In addition, 

weather conditions such as temperature, 

humidity, sunshine, and wind velocity have 

been shown to negatively or positively 

influence the energy need of goats (Lassoued 

and Atti, 1996). The effect of strategic 

supplementary feeding with groundnut cake 

on ewe productivity under free range condition 

in Sudan had a significant improvement in 

lambing rates and a marked reduction in 

abortion rates (El-Hag et al, 1998).  

 

Essentially, adequate nutrition encourages 

mediocre biotype to attain their full genetic 

potential, alleviate the effect of the 

environment and also reduce the consequences 

of bad management including resistance to 

disease (Rind, 1992). It has been shown that 

significant increase in productivity occurs 

when there is improvement in dietary protein 

and energy (Satchdeva et al, 1973). 

Inadequate nutrient especially protein in both 

quality and quantity has been acknowledged 

as a major limiting factor to small ruminant 

production in tropical Africa (Ademosun, 

1994).  

 

Objective of Research 

 

This study were designed to evaluate the 

effect of three protein levels in concentrate 

diet on serum glucose, protein levels and 

reproductive parameters such as conception, 

abortion, kidding, twining and kid survival 

rate.  

 

Justification of Research 

 

In Nigeria most studies on fertility in small 

ruminant have been carried mainly on sheep 

(Robinson, 1990, Smith, 1991, Brown, 1994, 

O'Callaghan and Boland, 1999 and Martin et 

al., 2004). Despite this, there is progressive 

increase in the number of small and medium 

scale West African Dwarf (WAD) goat 

farmers in Nigeria. This steady increase in the 

number of goat farmers is due to the quick 

economic return associated with goat farming 

(Kezie, 1997). This study will help to evaluate 

the effect of protein and glucose on fertility of 

WAD goats. Increasing fertility will improve 

the level of disposable income of the small 

holder goat farmer. 

 

Materials and Methods 

 

2.1 Study Location 

This study was conducted between October 

2012 and April 2013 at the University of 

Agriculture Makurdi Benue State, Nigeria. 

Makurdi lies approximately on Latitude 70.44′ 

N and Longititude 80.54′ E, with a temperature 

range of 22.5 0C to 40 0C and an annual rain 

fall of 1,290 mm (Time and Tor, 2006). 
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2.2 Experimental design, oestrus 

synchronization and blood collection 

Does were kept and fed their normal ratio diet 

for 4weeks to acclimatized prior to the start of 

the experiment. Does were then fed a 

supplemented diet containing varied levels of 

protein for 5 months. Thereafter, oestrus of all 

does were synchronized using control internal 

drug release (CIDR) which was inserted intra 

vaginally. The CIDR treatment lasted for 19 

days before removal; within this days declined 

in feed consumption of the does were 

observed. Following CIDR removal a fertile 

buck was introduced to roam with the does for 

oestrus detection and mating. Blood was 

collected through the jugular vein twice a 

week into non heparinised bottles from the 

period of acclimatization until the end of the 

experiment for the determination of serum 

glucose and protein. Blood samples were kept 

in ice pack and transported to the laboratory 

within 1 hour of collection where it was 

centrifuged and serum harvested and stored at 

–200C. 

 

2.3 Supplement preparation 

Feed ingredients from raw materials such as 

maize offal, rice offal, soya bean cake; bone 

meal and salt were used to compound feeds. 

The chemical compositions of the feed 

supplement were determined by proximate 

analysis. 

 

2.4 Experimental diets 

Three (3) experimental diets designated T1, 

T2 and T3 representing high, medium and low 

crude protein levels of 28.24%, 18.94% and 

10.03% respectively were formulated as 

presented in (Table1) 

 

2.6 Experimental animals 

Animals were purchased from small holder 

goat farmers in Tarka on geographical 

positioning system (GPS) N 07.36302 and E 

009.04538 and Guma on geographical 

positioning system (GPS) N 07.781760 and E 

008.62059, Local Government Areas of Benue 

State, Nigeria. Fifteen (n=15) adult WAD does 

aged 1-1½ years and a buck of 5 years old 

were selected based on the following 

characteristics that are common to WAD goat: 

-well proportioned small body size, with short 

broad legs, short head with a straight nose and 

upright ears. They are known to display 

variation in coat colour that ranges from black, 

brown, pied, mottled (Odubote, 1994a; Ozoje 

and Mbgere, 2002). Age was estimated using 

dentition (Wosu, 2002). 

 

2.7 Housing 

Animals were kept in a dwarf–walled 

corrugated roofed house covered with wire 

mesh and divided into 3 sections (pens). Each 

pen was 6 by 10 meters. The three pens were 

provided with a large perimeter fence. 

 

2.8 Management  

On arrival animals were weighed using a 

weighing scale (by Harson Emperor’s Model 

89), faecal and blood samples were collected 

and screened for parasites. Animals with 

parasitic infestation were treated appropriately. 

The screening was repeated two weeks after 

first treatment to ensure the animals were all 

negative of gastrointestinal and blood 

parasites. Animals were kept for 

acclimatization for one month before the start 

of the experiment.  Pregnancy examination by 

ultrasonography was carried out on the does to 

ensure that none of them was pregnant. During 

the period of acclimatization does were fed on 

grass, maize offal and salt lick for 4 weeks 

before nutritional treatment. During this period 

all animals received pestes des petits ruminants 

(PPR) vaccine manufactured by the National 

Veterinary Research Institute (NVRI) Vom, 

Jos, and Plateau State. Nigeria as 

recommended by the manufacturer. Mineral 

salt block and clean drinking water was 

provided ad-libitum. The animals were 

dewormed every month with albendazole 

suspension before synchronization of oestrus 

and mating. 

 

2.9 Experimental period  

The animals were identified with the use of ear 

tags and randomly assigned to three 

experimental groups.  Five (n=5) does were 

allotted into each group and fed concentrate 

diets containing 28.24%, 18.94%, 10.03 % 

crude protein as supplement respectively. The 

buck was kept with the does throughout the 
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experimental period. 

 

2.10 Experimental groups and diet treatment  

Group 1 (T1): This group was fed a 

concentrates diet at 5 % of their body weight in 

the morning before grazing. This diet provided 

a normal energy ration of 28.24 % crude 

protein daily throughout the experimental 

period.  

Group 2 (T2): This group was fed a 

concentrates diet at 5 % of their body weight in 

the morning before grazing .This diet provided 

a normal energy ration of 18.94 % crude 

protein daily throughout the experimental 

period. 

Group 3 (T3): This group was fed a 

concentrates diet at 5 % of their body weight in 

the morning before grazing. This diet provided 

a normal energy ration of 10.03 % crude 

protein daily throughout the experimental 

period. 

 

Diet treatment lasted for six months (180 

days).The end of this treatment period 

coincided with the end of the dry season and 

the beginning of the raining season. The rains 

promoted vegetation growth resulting in 

availability of lush forage. All animals were 

weighed weekly to measure their growth rate 

throughout the experimental period.  

 

2.11 Measurement of Serum Protein and 

Glucose  

Serum protein and glucose were analysed using 

the method described by (Tietz, 1995)  

 

Statistical Analysis 

 

Data collected for Protein, glucose and weight 

were subjected to analysis of variance 2 WAY 

ANOVA (Statistical Package for Social 

Science version 16 BMI-US) Values (p<0.05) 

were considered statistically significant and 

presented in table. 

 

Reproductive response was presented in a bar 

chart. 

 

 

 

 

Results  

 

Data on serum protein levels is presented in 

Table 3. The serum protein level did not differ 

significantly across the treatment groups during 

pre diet treatment (63.42± 6.17, 58.68±8.95, 

62.50±3.33). However, during diet treatment 

serum protein levels was significantly lower in 

T3 group (73.33±5.33) when compared to T1 

and T2 (86.43±1.48, 84.32±0.80), there was no 

significant different across the treatment group 

during CIDR IN, (67.43±0.64, 69.92± 0.44, 

67.17±2.97) (P> 0.05).  During CIDR OUT 

there was also no significant difference 

between T1 and T2 treatment groups 

(67.80±1.48) and (65.52 ± 1.50) (P> 0.05).  In 

T3 group the serum protein level was 

significantly lower than T1 and T2 

(10.73±0.58), (67.80±1.48) and (65.52 ± 1.50) 

(P < 0.05).  

 

Table 4 Showed the data of serum glucose 

levels: The serum glucose levels across the 

treatment groups (T1, T2 and T3) did not 

differed significantly during pre diet and diet 

treatment period (28.94±8.47, 32.72± 2.14, 

26.81± 2.86) and (12.24±0.45, 13.37± 0.7, 

13.26±0.23) (p<0.05). There was also no 

significant different between (T2 and T3) 

during CIDR IN (38.31±1.62 and 40.90±4.58) 

(p>0.05), T1 is significantly lower than T2 and 

T3 (32.65±2.99) and (38.31±1.62 and 

40.90±4.58) (p<0.05). Also T1 and T2 are not 

significantly different during CIDR OUT 

(21.57± 1.42 and 22.16± 0.84) (p>0.05) but T3 

is significantly higher than T1 and T2 

(28.20±3.73) ( (21.57±1.42 , 22.16± 0.84) 

(p<0.05) 

 

The summary of the results on the effect of 

protein levels on reproductive response of 

WAD does is presented in Figure 1. Oestrus 

respond did not differ across the treatment 

group T1, T2 and T3 respectively; however, 

conception rate was higher in T1 and T2 group 

but lower in T3. Abortion was only recorded in 

T3 treatment group but absent in T1 and T2 

treatment group, also kidding rate were higher 

in T1 and T3 but lower in T3 treatment group 

whereas, Twining and kids survival rate were  
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Figure 1: Effect of dietary protein levels on reproductive response of WAD does 

 
 

Table 1: Composition of experimental diets (kg)   

Ingredient                T1                                T2                                   T3  

Soya bean cake         37.50                          23.00                             - 

Rice offal                 19.500                        34.00                           57.00 

Maize offal               40.00                          40.00                           40.00 

Bone meal                 2.00                            2.00                             2.00 

Salt                           1.00                             1.00                              1.00 

Total                         100                              100                               100 

 

2.5 Proximate analysis of the experimental diet 

The proximate analysis of the experimental diet is presented on Table 2 

 

Table 2: Proximate Analysis of the Experimental Diet 

Composition                    T1                            T2                                    T3  

Ash (%)             11.31   12.07   11.61  

CP (%)              28.24   18.94   10.03 

C F (%)                        13.94   14.01   13.89 

E.E(fat and oil) (%)         19.13   19.63   19.20 

DM (%)            90.45   90.04   90.17 

ME (KJ/kg            35.15             36.36   35.23 

CP = Crude protein, CF = Crude fibre, DM = Dry matter, EE = Ether Extract, ME = Metabolisable 

Energy 

 

Table 3: Effect of dietary protein levels on serum protein of WAD does  

Group Treatment   T1(28.24%)   T2(18.94%)    T3(10.3%)                                                                                                                                  

Pre diet treatment  63.42±6.17 a               58.68± 8.95a                       62.50± 3.33a 

Diet treatment                         86.43± 1.48a               84.32± 0.80a                       73.33± 5.33a 

CIDR in                                   67.43± 0.69a              69.92± 0.44a                        67.97± 2.77a 

CIDR out                                 67.80± 1.48a              65.52±1.50a                         10.73± 0.58b                                      

Values with different superscripts on the same row differ significantly (p<0.05) 

 

 

Table 4: Effect of dietary protein levels on serum glucose 
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GroupTreatment          T1(28.24%)           T2(18.94%)                 T3(10.3%) 

Pre treatment               28.94± 8.47a           32.72± 2.14b                26.81±2.86a 

Diet treatment              12.24± 0.45a          13.37± 0.97a                13.26±0.23a 

CIDR IN                      32.65± 2.99a         38.31± 1.62 a                40.90± 4.58b                

CIDR OUT                  21.57± 1.2a            22.16± 0.84a                28.20± 3.73b                    

Values with different superscripts on the same row differ significantly (p<0.05) 

 

significantly higher in T1 as compared to T2 

and T3 diet treatment group respectively. 

 

Discussion 

 

The elevated serum protein levels during diet 

treatment period above the pre diet treatment 

period could be due to the changing 

metabolite pattern, which may also suggest a 

rebound increase in the uptake and utilization 

of both circulating glucose and amino acids 

for increased protein synthesis due to the 

sudden increase in availability of these 

metabolites as reported by (Tepperman et al., 

1970; Field and O’Dea, 1980; Zubay et al., 

1995). There was a decline in total serum 

protein level in all treatment groups when 

CIDR was introduced to the period it was 

removed; this could be due to drop in feed 

intake experienced during the treatment 

period. Hassanein et al. (1999) reported that 

the value of serum total protein level showed 

a significant decrease in ewes treated with 

progesterone intra-vaginal sponges during the 

follicular phase. Consequently, after CIDR 

removal and mating, the diet treatment 

indicated high serum total protein 

concentration for the does on high and 

medium protein supplementation, compared 

to does on low protein supplementation. This 

shift could be as a result of high protein 

synthesis and assimilation which might have 

been favoured by high protein 

supplementation. This also explained the 

reason of lower serum protein level in group 

T3 during the diet treatment period.  

 

There were elevated serum glucose levels in 

all groups following the introduction of CIDR 

which declined after CIDR removal. Increase 

serum glucose on CIDR insertion could be 

due to decreased appetite caused by the CIDR 

which might have caused the liver to mobilize 

glucose from reserves in body tissue. This 

finding has agreed with studies done by Rutter 

and Manns (1989), who reported that in 

vertebrates, when dietary glucose level in 

circulation falls, the liver mobilizes glucose 

from reserves in tissues to maintain normo-

glycemia. The decline serum glucose level after 

CIDR removal has concurred with the findings 

of Hassanein et al. (1999), who reported that, 

ewes synchronised using progesterone vaginal 

sponges had a lower serum glucose level 

during luteal phase. Similarly, Abdoon et al. 

(1993) reported that serum glucose level was 

significantly decreased in medroxy 

progesterone acetate treated buffalos during 

both follicular and luteal phases.  

 

All does on high and medium protein 

supplementation has conceived. However, not 

all does on the low protein supplementation 

conceived.  Animal number 336 did not 

conceived and also animal number 332 aborted 

twins in the third trimester. This could be due 

to the effect of low intake of protein and 

glucose levels needed to provide required 

energy to carry the pregnant twins to term. 

Vinoles (2003) reported that in females, the 

most prominent effect of under nutrition occur 

around the time of mating, which affect 

embryo survival and twining rate. El-Hag et al. 

(1998) also reported that improved dietary 

protein intake also lead to improved lambing 

rate and reduced abortion rate.  All does on 

high, medium and low protein supplementation 

kidded normally. This shows that level of 

protein supplementation had no effect on 

kidding rate. There was twining in all 

experimental groups. However, twining was 

better in the high protein supplementation 

group than the medium and low. From this 

work protein variation had effect on twining 

rate which is in agreement with the studies 

done by Muktar et al. (2011) who indicated 
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that supplementation improved twining rate. 

Also Sachdeva et al. (1973) reported that 

good nutrition enhanced body weight with a 

resultant improvement in litter size in 

matured Indian goats. Kid survival was better 

in high protein supplementation than medium 

and low groups. This could be as a result of 

the higher protein levels in the diets of high 

protein supplementation groups which give a 

better birth weight, good milk let-down and 

hence better immunity against prevailing 

diseases that help kids’ survival rate. In 

conclusion, level of protein supplementation 

affected reproductive performance 

significantly of West African Dwarf does by 

lowering conception, twining and kid 

survival. 
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Conclusion  

 

Level of protein supplementation affected 

reproductive performance significantly of 

West African Dwarf goat by lowering kid 

survival rate, 

 

Research Highlight  

From this research it has been established that 

supplementation of 28.24% crude protein of 

WAD feed will 1. Improve kid survival 2. 

Reduce abortion rate, 3. increase conception 

rate 4. Increase twining rate, and 5. increase 

kidding rate.` 

 

Limitations 

 

The research animals were source from the 

open marked, there might have attend puberty 

at different time and weigh differently even 

though there are of the same age because of 

different management practice. this might have 

affect the result positively or negatively. 

 

Recommendations 

 

We recommend that crude protein 

supplementation of 18.94% -28.24% be 

incorporated into the production programme 

for goat farmers for optimal productivity 

 

Funding and policy 
 

I recommend that Government should 

formulate a policy that will encourage 

searchers either by providing a soft loan to 

private farms to boast their production and then 

mandate the livestock farmers to fund research 

that is aimed to profar solution to livestock 

problem 
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