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ABSTRACT 
Each class of livestock has some peculiar qualitative traits and in goats 

some of these are coat pigmentation, horned/polled, beard/non-beard, 
wattled/non-wattled. Since the impact of environment is important in 
phenotypic expression of qualitative traits, it becomes expedient to 
examine these features in West African Dwarf Goats (WADG) from every 
climatic region of the world. To accomplish this, a total of 623 WADGs aged 
between 3 and 4 years reared extensively in Ekiti state region of Nigeria 
were purposively selected from the three agricultural zones in the state for 
the examination. Data were collected on coat pigmentation, horns, wattle 
and beard on sex basis. The commonest pigmentation was black at 31.29%, 
35.43% and 34.18% in the three zones and the least encountered was 
mixed pigmentation at 11.66%, 07.62% and 08.44% respectively. The 
number without wattles (57%) outnumbered those with wattles (43%). 
88% had no beards and 87% were horned. 30% of does had wattles and 
59% were horned as against 13% and 29%, respectively in bucks. In all, 2% 
of doe and 9% of buck had beards. The levels of variation in the traits 
surveyed in the three Districts indicated that WADGs in the region are 
predominantly black, not wattled, not bearded and horned.

1. INTRODUCTION

In nature, the influence of the environment forms the basis of natural selection, favouring the survival of the 
best-suited phenotypes to that environment. The survival advantage of individuals exhibiting such phenotypes 
enables those individuals to reproduce with relatively high rates of success and thereby pass on the successful 
genotypes to subsequent generations. These phenotypic traits could be categorically discerned and are measurable 
(qualitative) or vary continuously resulting from the interactions of genotype with the environment (quantitative).  

Each class of livestock has some peculiar qualitative traits and in goats some of these are coat colour, horned or 
polled, beard or non-beard, wattled or non-wattled. [1]reported that all Creole goats, both pure and crossbred, were 
horned and 62% of pure breed and 100% of their crosses are bearded. Almost all indigenous Hararghe highland 
Goat breed has no wattle (95.9%) and 78.1% were without beards [2][3] reported that qualitative traits displayed 
by WAD goats include wattles which could appear bilaterally, unilaterally or absent with frequency distributions of 
about 63%, 6% and 31%, respectively. They reported that the possession of beard is common among all breeding 
males (88%) and about 12% of breeding does. [4] mapped the dominant caprine wattles (W) locus in 341 goats from 

https://creativecommons.org/licenses/by/4.0/
mailto:dipofajemilehin@yahoo.com
https://crossmark.crossref.org/dialog/?doi=10.29121/granthaalayah.v8.i5.2020.83&domain=pdf&date_stamp=2020-05-30


Phenotypic Variation of Some Qualitative Traits in West African Dwarf Goats 
 

International Journal of Research -GRANTHAALAYAH                                                                                                                                                         95       

nine different Swiss goat breeds and found that 51.02% of the goats examined have wattles while 48.98% were 
without wattles.  

The opinions on the usefulness of some of these traits particularly wattles vary. [5] reported the impact of wattle 
on heat tolerance among West African dwarf goats, but some breeders consider them to be of little or no use. [6] at 
http/www.dairy journal.com believed wattles to be a genetic trait “left over” from evolution. However, it is possible 
that the presence in some goats over the years of evolution could not have been accidental but an indication that the 
reasons for their presence are still not understood. 

These traits have not been studied in Ekiti State region of Nigeria and since the impact of environment is 
important in phenotypic expression of traits, it becomes expedient to examine these features in WAD goats of this 
region to know how closely related/unrelated they are with goats of the same breed from other regions. 
 

2. MATERIALS AND METHODS  
 
The study was carried out in Ekiti State situated entirely within the tropics. It is located between longitudes 

40°51′ and 50°451′ east of the Greenwich meridian and latitudes 70°151′ and 80°511′ north of the Equator. It lies 
south of Kwara and Kogi States, East of Osun State and bounded by Ondo State in the East and in the south. The State 
enjoys a tropical climate with two distinct seasons. These are the rainy season (April – October) and the dry season 
(November – March). Temperature ranges between 21oC and 28oC with high humidity. The south – westerly winds 
and the North East Trade winds blow in the raining and dry (Harmattan) seasons, respectively. Tropical Forest exists 
in the south, while guinea savanna predominates in the northern peripheries. 

There are 16 Local Government Areas (LGAs) in the state under 3 Agricultural zones: Ekiti South (Agricultural 
zone A), Ekiti Central (Agricultural zone B) and Ekiti North (Agricultural zone C). Agricultural zone A is made up of 
six LGAs: Ekiti East, Aiyekire, Ekiti South West, Ikere, Ise-Orun and Emure; Agricultural zone B is made up of five 
LGAs: Ado, Irepodun/Ifelodun, Ekiti West, Efon Alaaye and Ijero while Agricultural zone C is made up of five LGAs: 
Ikole, Oye, Ilejemeje, Moba and Ido-osi.  
 

 EXPERIMENTAL ANIMALS AND SAMPLING TECHNIQUE 
 
A total of 623 adult WAD goats aged between 3 and 4 years and comprising of 163 from Agricultural zone A, 

223 from Agricultural zone B and 237 from Agricultural zone extensively reared were selected purposively for the 
examination. The ages of the goats were estimated from the number of teeth that have erupted according to [7]. The 
local government areas in each Zone were arranged alphabetically and thereafter numbered serially. All the local 
government areas that are even-numbered were selected as experimental sites. In all, a total of seven local 
government areas were selected for the study. The LGAs were Ekiti East, Emure and Ise-Orun in Agricultural zone 
A; Efon-Alaaye and Ijero in Agricultural zone B and Ikole and Moba in Agricultural zone C.  
 

 DATA COLLECTION 
 
Data were collected on qualitative traits (coat colour pigmentation, horns, wattle and beard). The coat colour 

pattern described by [8] was used as guideline.  
 

 DATA ANALYSIS 
 
Phenotypic frequency was computed by direct count. The proportion (%) of individuals carrying the various 

traits was determined using the formula: 
 

Phenotypic frequency =
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
 x 100 

 
Data on sex was analyzed using descriptive statistics to determine the effect of sex and the means were 

separated using Student t-test according to [9] 
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3. RESULTS AND DISCUSSIONS  
 
The coat pigmentation pattern in WAD goats of Ekiti state is presented in Table 1. The different pigments 

observed in the three districts were black/dark, dark brown, light brown, mixed colour and white. The commonest 
pigment was black at 31.29%, 35.43% and 34.18% in Agricultural zones A, B and C respectively and the least 
encountered was mixed colour at 11.66%, 07.62% and 08.44%. The results showed that black or dark coat 
pigmentation is predominant in Ekiti State as observed by [10] and [3] in West African Dwarf goats in Southern 
Nigeria. Coat pigmentation is dependent on melanin concentration, the darker the colour the higher the melanin 
concentration. Melanin is important in mammalian pigmentation [11]because it has the capacity to dissipate over 
99.9% of absorbed UV radiation [12]and acts as a mat to physically prevent the sun rays from reaching the animal’s 
body [13]. The preponderance of black pigmentation trait in this study therefore could be regarded as an adaptive 
feature developed for survival in the ecological zone.  The phenotypic frequency of wattle in WAD goats of Ekiti State 
is presented in Table 2. The number of goats without wattles (57%) in this study outnumbered those with wattles 
(43%) which is lower than 95.9% in indigenous Hararghe highland Goat breed [2]and 69% in WAD goats [3]. The 
result disagrees with [4] who noted that wattled goats outnumbered the non-wattled in nine different Swiss goat 
breeds. Therefore, the submissions of [5] and [14] that wattle possession in goats could have thermoregulatory 
functions is contentious. However, an assortative mating of individuals with or without wattle could reveal the 
reproductive advantage/ disadvantage of the trait. 

 
Table 1: Coat pigmentation pattern of WAD goats 

Colour Agricultural zone A Agricultural zone B Agricultural zone C 
Colour pattern Number Frequency (%) Number Frequency (%) Number Frequency (%) 

Black/Dark 51 31.29 79 35.43 81 34.18 
Dark brown 35 21.47 50 22.42 53 22.36 
Light brown 27 16.56 34 15.25 37 15.61 
Mixed colour 19 11.66 17 07.62 20 08.44 

White 31 19.02 43 19.28 46 19.41 
Total 163 100 223 100 237 100 

 
Table 2: Phenotypic frequency of wattle in WAD goats of Ekiti State 
 Genotype                            Number of obs.             Observed Phenotypic frequency 

Agricultural zone A 
 

Total 

Wa+ 

Waw 

 

39 
124 
163 

0.24 
0.76 
1.00 

Agricultural zone B 
 

Total 

Wa+ 

Waw 

 

144 
79 

223 

0.65 
0.35 
1.00 

Agricultural zone C 
 

Total 

Wa+ 

Waw 

 

83 
154 
237 

0.35 
0.65 
1.00 

 
 

G/Total 

Wa+ 

Waw 
266 
357 
623 

0.43 
0.57 
100 

 
The phenotypic frequency of beards in WAD goats is presented in Table 3. In this study, 88% of the goats do not 

possess beard which is higher than 78.1% observed in indigenous Hararghe highland Goat breed by [2]. The result 
however disagrees with the observation that 62% of Creole goats’ pure breed and 100% of their crosses possess 
beards [1]). The result suggests that possession of beards is not a frequent characteristic of WAD goats in the study 
area.  Table 4 showed the phenotypic frequency of horns in WAD goats. The result revealed that 87% of the goats 
were horned while 13% were polled. The result agrees with the report in http://nigerian 
dwarfcolors.weebly.com/polledhorned-genetics.html that most Nigerian Dwarf goats are born with horns.  The sex 
effect on the phenotypic traits in WAD goats are as shown in Table 5. The parameters studied revealed sexual 
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dimorphism. Possession of wattle and horn were more prominent in the female goats being 30% and 59%, 
respectively as against 13% and 29%, respectively in male. In all, 2% of female and 9% of male possess beard.  
 

Table 3: Phenotypic frequency of beard in WAD goats of Ekiti State 
       Genotype            Number of obs.      Calculated   Phenotypic frequency   

Agricultural zone A 
 

Total 

Br+ 

Br- 

 

64 
99 

163 

0.39 
0.61 
1.00 

Agricultural zone B 
 

Total 

Br+ 

Br- 

 

11 
212 
223 

0.05 
0.95 
1.00 

Agricultural zone C 
 

Total 

Br+ 

Br- 

 

00 
237 
237 

0.00 
1.00 
1.00 

 
 

Overall Total 

Br+ 

Br- 
75 

548 
623 

0.12 
0.88 
1.00 

 
Table 4: Phenotypic frequency of horn in WAD goats 

 Genotype                          Number of obs.       Observed   phenotypic frequency   
Agricultural zone A 

 
Total 

Ho+ 

Hop 

 

143 
020 
163 

0.88 
0.12 
1.00 

Agricultural zone B 
 

Total 

Ho+ 

Hop 

 

174 
049 
223 

0.78 
0.22 
1.00 

Agricultural zone C 
 

Total 

Ho+ 

Hop 

 

228 
009 
237 

0.96 
0.04 
1.00 

Total 
 

Overall total 

Ho+ 

Hop 
545 
78 

623 

0.87 
0.13 
1.00 

 
The result disagrees with the report of [3]that possession of beard is common among all breeding males (88%) 

and about 12% of breeding does. 
 

Table 5: Sex effect on some phenotypic traits in WAD goats of Ekiti State 
Traits             Genotype        Number of obs.    Observed phenotypic frequency 
Wattle  
Female 

Male 
Female 

Male 

Wa+ 
Wa+ 
Waw 
Waw 

188a 
79b 

208a 
148b 

              0.30 
              0.33 
              0.13 
              0.24 

Beard  
Female 

Male 
Female 

Male 

Br+ 
Br+ 
Br- 
Br- 

15b 
59a 

381a 
168b 

              0.02 
              0.61 
              0.09 
              0.28 

Horn  
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Female 
Male 

Female  
Male 

Ho+ 
Ho+ 
Hop 
Hop 

366a 
183b 
30b 
44a 

              0.59 
              0.05 
              0.29 
              0.07 

a,b means with different superscripts deferred (p<0.05) 
 

4. CONCLUSION 
 
The levels of variation in the traits surveyed in the three zones indicated that the coat pigmentation of WAD 

goat in Ekiti State is predominantly black; 57 % of them were not wattled; 88 % were not bearded while 87% of 
them were horned. 
 

5. RECOMMENDATION 
 
The usefulness of each of the traits should be assessed through controlled experiments and modes of inheritance 

determined by selective crossbreeding. 
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