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Introduction

The domestication process of goat is thought to 
begin as early as 10000 years before in Southeast 

Asia, as revealed by the study of mitochondrial genes 
(Nomura et al., 2013). Goat is a multipurpose ani-
mals producing meat, milk, hide, fiber, manure as well 
as used for carrying light loads. Goats are referred to 
as “poor man’s cow” (MacHugh and Bradley, 2001), 
they support millions of poor, landless people and 

those living in the rural areas of Pakistan. Goats are 
valuable asset for these farmers due to its natural abil-
ity to adapt to prevailing environment (Aziz, 2010). 
According to Skapetas and Bampidis (2016), about 
95% of the total goat population in the world is found 
in the developing countries of Asia and Africa. Asia 
holds the first place with a total goat population of 
597 million, which is 59% of the world population. 
Asian countries contribute considerable amount goat 
products to the world’s economy. Percent contribu-
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tion of goat products produced Asia to the world’s 
production is: milk (58.3%), meat (70.7%) and skin 
(76.5%) (Skapetas and Bampidis, 2016). Pakistan is 
one of the largest producers of goat and its products 
in Asian countries.  

According to the economic survey of Pakistan, total 
goat population in the country is estimated to be 72.2 
million, which is 37.7% of the total livestock popula-
tion in the country (GOP, 2016). Pakistan is the third 
largest country in the world after China and India, 
in terms of goat population (FAO, 2007). The annu-
al contribution of goat products to the economy of 
Pakistan include milk (0.9 million tons; 1.6% of the 
total milk production), skin (27.8 million; 50% of the 
total skins produced) and 27 thousand tons of hair 
(GOP, 2016). In addition meat produced collectively 
from sheep and goat is estimated to be 0.7 million 
tons, which is 17.3% of total meat production of the 
country (GOP, 2016). Pakistan is the fourth largest 
country of the world in terms of goat meat produc-
tion (FAO, 1986).

A total number of 36 goat breeds have been reported 
from various geographical regions of Pakistan (Khan 
et al., 2008). However, this list is not exhausting be-
cause of within breed variation which is not very well 
presented, as well as because of a number of undocu-
mented breeds especially in the Khyber Pakhtunkhwa 
(KP) province of Pakistan. According to the livestock 
census of 2006, 17.8% of the total goat population 
in Pakistan is found in KP (GOP, 2006). Few of the 
documented goat breeds of KP include Damani, 
Gaddi, Kaghani, Kohai Ghizer and Piamiri with an 
estimated population size of 1320, 416, 532, 238 and 
79 thousand heads, respectively (Khan et al., 2008). 

Most goat breeds of Pakistan are medium to large in 
size. Some of the known phenotypic characteristics 
show variation among different breeds found in the 
country. Their hair colour varies from white, black, 
red, brown, grey or tan to a mixture of these colours. 
Hairs are usually long in breeds from northern are-
as, compared to breeds from southern areas. Horns 
shape varies from twisted, spiral or curved to screw 
shape though some are polled. Beard is found in some 
breeds but wattles are less common (Ali and Afzal, 
2006). 

Majority of the goat breeds in Pakistan are primarily 
raised for meat except for a few milch breeds such as 

Nachi (Iqbal et al., 2008). Evolutionary process has 
enabled these goat breeds to adapt to feeding behav-
iour, disease and environmental stress of a particular 
geographical region. Morphological characterization 
of goats is essential to evaluate the extent of diversi-
ty between these breeds. The information obtained is 
helpful to define breeding strategies for the enhance-
ment of the goat reproduction. For breeding, farmers 
generally consider only the production traits; howev-
er, other morphological traits are also equally impor-
tant. Goats are easily adapted to various agro-climatic 
conditions and are reared under three different farm-
ing systems that are sedentary also known household 
system, nomadic and transhumant system (Iqbal et 
al., 2008). Effective management sustainability in 
livestock sector contributes substantially to the econ-
omy of a country. Such sustainability involves breed 
characterization including population size and struc-
ture, geographical distribution, production environ-
ment, and genetic diversity within the breed (Ali and 
Afzal, 2006).

Characterization of livestock breeds is the first ap-
proach to a sustainable use of its animal genetic re-
sources (Lanari et al., 2003). The first step of the 
characterization of local genetic resources is based 
on the knowledge of variation in the morphological 
traits (Delgado, 2001). It is very important that the 
present genetic resources be documented for pheno-
typic variation, social importance and unique genetic 
characteristics for effective management and conser-
vation of livestock resources (Ruane, 1999; Duchev 
and Groeneveld, 2006). KP province of Pakistan is 
rich in livestock genetic resources. The major native 
goat breeds of KP include Damani, Kaghani, Gaddi 
(already documented previously) and Surguli (undoc-
umented). 

Morphogenetic evaluation of some of local goat 
breeds of Pakistan has been carried out previously. 
These goat breeds include Teddy, Beetal and Dera 
Din Panah, which have been characterized for their 
performance, body weight and linear measurements 
(Yaqoob et al., 2009). These morphological data could 
be implemented in various genetic improvement pro-
grams (Riva et al., 2004). Identification of variation in 
morphological traits is the essential step toward char-
acterization of livestock breeds (Riva et al., 2004). The 
linear body and physical measurements are highly in-
formative regarding the performance traits like kid-
ding efficiency, lactation length, and milk and meat 
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production. 

Most of the morphological research work in small ru-
minants especially in goats has been carried out in the 
other region of the world under diverse environmen-
tal conditions. On the other hand, despite the fact the 
goat rearing is playing vital role in the subsistence of 
the poor and landless people of the society, no com-
prehensive evaluation have been conducted on the 
indigenous goat breeds of KP Province of Pakistan. 
Therefore here we attempted to elucidate the mor-
phological aspects of four goat breeds namely Gaddi, 
Damani, Kaghani and Surguli from KP. 

Material and Methods

Geographical regions selected for sample collection
The current study was executed in two different 
agro-ecological zones of KP in order to describe 
the morphological characteristics of the four indig-
enous goat breed found in those areas of the prov-
ince. Zone-1 comprises of Kohat, Dera Ismail Khan 
and Paharpur region, which are located to the south 
of KP at latitude of 33˚0N, 31˚86N, 32˚1N and lon-
gitude of 71˚5E, 70˚91E and 70˚97E. Zone-2 com-
prised of Kaghan, Naran, Mansehra and Abbottabad 
area, located to the north at 34˚87N, 34˚77N, 34˚33N, 
34˚10N and longitude of 73˚69E, 73˚52E, 73˚20E 
and 73˚15E. 

Selection of purebred animals
Surguli and Damani sample data were collected from 
zone-1 whereas Kaghani and Gaddi sample data were 
collected from zone-2 as described above. Data were 
collected on the visual assessment of the indigenous 
goat breed and their morphological depiction. Before 
collecting the data, a field survey was conducted for 
identification of pure breed flocks; their population 
size, structure and distribution; the production sys-
tem in which they are raised, various farming systems, 
management practices and feeding practices through 
interview on a prescribed proforma based on guide-
line from FAO (2008). 

Number of samples per breed
For morpho-biometeric traits 30 samples of each 
breed were selected randomly from their breeding 
tracts. The samples included 6, 7, 10 and 4 males; and 
24, 23, 20 and 26 females of Surguli, Damani, Gad-
di and Kaghani breed, respectively. The differences in 
the ratio of male and female animals were because of 

no buck or only one male in some flocks.

Data collection
Data regarding morphological characteristics of each 
population was recorded on descriptor guide based on 
FAO (2008). Qualitative (discrete) traits like physi-
cal features and appearance (shape, colour, hair coat 
colour, horn shape, ear length), and quantitative traits 
such as size and dimension of the body parts like body 
weight, body length, chest girth, height of animal at 
withers and rump were recorded according to FAO 
(2008) criteria. All the measurements were done with 
the help of an inching tape. The animals were brought 
to stand on a plan surface during its body measure-
ments. Body weight was measured by using the fol-
lowing formula, adopted from Ensminger (2002).

Body weight (lb) = 
300

L x G2

Where G stands for chest girth and L for body length 
(from shoulder to tail).

Statistical analysis
The qualitative data was analyzed by percent distribu-
tion of different morphological appearance traits in 
different breed type using SPSS V20.0. The quanti-
tative data was analyzed for means and standard er-
ror using SPSS V20.0. One way analysis of variance 
(ANOVA) was performed in SPSS to test the signifi-
cance differences in the morphometric traits between 
different goat breeds. Multiple comparisons between 
groups of the breeds was done using Post Hoc Tuk-
ey’s test. 

Results

Facial and head appearance
The four breeds had different body conformation and 
qualitative distinctions. The various morphological 
trends of different body parts of these breeds are giv-
en in Table 1. Gaddi with Kaghani and Surguli with 
Damani had highest percent of similarity.  The facial 
profiles were convex in Damani and Surguli compared 
to Gaddi and Kaghani with straight profile. Ear shape 
in Damani breed was straight edged (100%) followed 
by Surguli (60%) and Gaddi (43.3%).  Kaghani, Gad-
di and Surguli had round shape ears. All the breeds 
had ear buds in which the highest was in Damani 
followed by Surguli, Gaddi and the least in Kaghani. 
Drooping orientation was noticed in Surguli, Kaghani 
and Gaddi only.
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Table 1: Incidence (%) of facial and head morphology of different goat breeds.
Body part Trait D ♂ ♀ S ♂ ♀ K ♂ ♀ G ♂ ♀
Facial profile Convex 100 100 100 90 83.3 91.7 16.7 25 15.4 20 20 20

Concave - - - - - - - - - 10 20 5
Straight - - - 10 16.7 8.3 83.3 75 84.6 70 60 75

Ear Morphology Straight edged 100 100 100 60 66.7 58.3 23.3 25 23.1 43.3 40 65
Rounded - - - 40 33.3 41.7 76.7 75 76.9 56.7 60 35

Ear Orientation Buds 100 100 100 60 66.7 58.3 23.3 25 23.1 29.2 40 65
Drooping - - - 40 33.3 41.7 76.7 75 76.9 70.8 60 35

Horn Color Black 86.7 71.4 91.3 100 100 100 100 100 100 80 60 90
Brown 13.3 28.6 8.7 - - - - - - 16.7 30 10
Red - - - - - - - - - 3.3 10 -

Horn  Shape Screw shape 56.7 71.4 52.2 - - - - - - - - -
Spiral 43.3 28.6 47.8 53.3 33.3 58.3 83.3 100 80.8 6.7 - 10
Straight - - - 3.3 - 4.2 - - - 16.7 40 5
Lyred - - - - - - - - - 10 10 10
Curved - - - 43.3 66.7 37.5 16.7 - 19.2 66.7 50 75

Horn orientation Upward 43.3 71.4 34.8 63.3 83.3 58.3 50 75 46.2 30 30 30
Forward 43.3 14.3 52.2 23.3 - 29.2 43.3 25 46.2 50 50 50
Backward 3.3 - 4.3 - - - - - - - - -
Downward 3.3 - 4.3 - - - - - - - - -
Tips point laterally 6.7 14.3 4.3 13.3 16.7 12.5 6.7 - 7.7 20 20 20

Key: D, Damani; S, Surguli; K, Kaghani, G, Gaddi

Table 2:  Incidence (%) of color and appearance of hair in different body parts of goat breeds.
Hair trait Appearance D ♂ ♀ S ♂ ♀ K ♂ ♀ G ♂ ♀
Hair color 
pattern

Plain 40 57.1 34.8 33.3 33.3 33.3 40 50 38.5 46.7 50 45
Patchy 53.3 28.6 60.9 33.3 50 29.2 60 50 61.5 50 50 50
Spotted 6.7 14.3 4.3 33.3 16.7 37.5 - - - 3.3 - 5

Hair Length Medium 100 100 100 100 100 100 - - - - - -
Long - - - - - - 100 100 100 100 100 100

Hair Type Straight 100 100 100 100 100 100 100 100 100 96.7 100 95
Curly - - - - - - - - - 3.3 - 5

Hair appear-
ance

Dull 60 57.1 60.9 30 33.3 29.2 - - - 3.3 - 5
Glossy 40 42.9 39.1 70 66.7 70.8 100 100 100 96.7 100 95

Beard  Present - - - 6.7 33.3 0 56.7 100 50 43.3 40 45
Wattles Present 20 - 26.1 40 50 37.5 - - - - - -

Key: D, Damani; S, Surguli; K, Kaghani, G, Gaddi

Our results demonstrated that horns were present in 
all the breeds examined and polledness was not ob-
served in any breed. Mostly the horn colours were 
black in the experimental breed; whereas the least 
incidence of red color was also noted in Gaddi goat 
breed (3.3%). Likewise, the current result indicated 
spiral shaped horns in the four goat breeds, with max-
imum occurrence in Kaghani and minimum in Gad-
di. On the other hand, curved shaped horns occur-

rence was highest for Gaddi followed by Surguli and 
Khagani. The orientation of horns upward, forward 
and tips point laterally were observed in all breed. The 
incidence of backward and downward horn orienta-
tion was observed in Damani. 

Hair color and appearance
Data of comparative hair morpho-biometric traits of 
the four indigenous goat breeds is shown in Table 2. 
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Table 3: Variations between measurements of body parts of different goat breeds. 
Morphometric trait (Inches) Mean ± SE Sig. 

Damani Gaddi Kaghani Surguli
Body Length 25.8 ± 0.2a 29.8 ± 0.2c 28.6 ± 0.3b 26.4 ± 0.1a ***
Body Weight (Kg) 29.9 ± 0.5a 43.9 ± 0.6c 38.1 ± 0.9b 30.4 ± 0.4a ***
Chest Girth 27.5 ± 0.1a 31.1 ± 0.2c 29.5 ± 0.2b 27.5 ± 0.1a ***
Ear Blade width 2.0 ± 0.1a 3.8 ± 0.1b 3.7 ± 0.2b 3.3 ± 0.3b ***
Ear Length 3.2 ± 0.2a 7.8 ± 0.4c 8.1 ± 0.5c 6.2 ± 0.4b ***
Head Length 9.1 ± 0.2b 11.0 ± 0.1c 8.5 ± 0.2b 7.5 ± 0.3a ***
Height at Rump 29.7 ± 0.3a 35.6 ± 0.2c 31.3 ± 0.4b 31.5 ± 0.4b ***
Height at Wither 28.9 ± 0.3a 34.9 ± 0.2c 29.7 ± 0.4a,b 30.8 ± 0.4b ***
Neck Circumference 12.0 ± 0.4c 11.1 ± 0.1b,c 10.7 ± 0.2a,b 10.0 ± 0.3a ***
Horn Length 5.5 ± 0.3a 10.4 ± 0.3c 7.7 ± 0.4b 7.2 ± 0.4b ***

Key: ***, p<0.001; superscripts “a, b and c” on the values shows differences with the same row (multiple comparison test from Post 
hoc Tukey’s test)

Table 4: Age and sex wise relations to body length, chest girth and body weight in Kaghani breed
Breed Trait                                                               Age class (Year)

2 3 4 5

Kaghani

Body Length Overall 28.63±0.302 32.18±0.00 38.07±0.93 38.89±0.44 41.74±0.61
♂ 29.62±0.25 37.86±0.00 ------------ 39.56±0.00 44.15±1.70
♀ 28.48±0.34 31.24±2.37 38.07±0.93 38.82±0.48 41.06±0.40

Chest Girth
Overall 29.49±0.212 28.00±0.54 29.50±0.28 29.74±0.12 30.36±0.18
♂ 30.30±0.56 29.00±0.00 ---------- 30.00±0.00 31.10±0.60
♀ 29.36±0.22 27.83±0.61 29.50±0.28 29.71±0.13 30.15±0.08

Body Weight
Overall 38.07±0.852 32.18±2.21 38.07±0.93 38.89±0.44 41.74±0.61
♂ 41.43±1.75 37.86±0.00 ---------- 39.56±0.00 44.15±1.70
♀ 37.56±0.91 31.24±2.37 38.07±0.93 38.82±0.48 41.06±0.40

Age and sex wise increase in body length, chest girth and body weight in Kaghani breed denotes a gradual increase in body parts 
as age of animal increase. The comparative higher values of body measures of males  are also manifested in table.  

Results showed that plain and patchy hair colour pat-
tern included in all breeds, with maximum incidence 
in Kaghani (60% patchy) and minimum in Surguli 
(33.3% plain). Spotted pattern was not observed in 
Kaghani breed, with least incidence in Gaddi (3.3%) 
and Damani (6.7%), however it was (33.3%) in Sur-
guli. The hair length was medium in Damani and 
Surguli, and long in Kaghani and Gaddi breed. The 
hairs were straight throughout the breeds with a low 
incidence of curly hair in Gaddi (3.3%). Kaghani 
breed had total glossy hair type sheen, followed by 
Gaddi, Surguli and Damani while dull hair type was 
reported in Damani. Beard was noticed in all breeds 
except Damani. There was slight incidence of wattle 
in Damani and Surguli whereas Kaghani and Gaddi 
were totally wattle free.

Measurements of different body parts
Table 3 presents the results of morpho-biometric 
traits of goats in different breeds. Significant using 
multi comparison Tukey Test. Variation was observed 
in the recorded data. Gaddi was the heaviest in size 
manifested by large in body length, chest girth, ear 
blade width, head length, heights and horn length. It 
was followed by Kaghani. On the other hand Surguli 
and Damani were lighter in weight. 

Our result further demonstrated that ear length in 
Gaddi and Kaghani goat breed were 7.80 ± 0.45 and 
8.14 ± 0.52 inches followed by Surguli goat breed 
6.20±0.44 inches, Low value of ear length was not-
ed in Damani goat breed as 3.21±0.20 inches. More-
over  Gaddi and Kaghani were found having large 
ear blade width as compared to Surguli and Damani. 
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Likewise, Long head length was reported in Gaddi 
breed (11.02±0.14 inches).

During current investigation significant variation was 
observed in the height at rump and at withers among 
the four goat breeds. Gaddi had height at rump and 
height at wither of 35.60±0.25 inches and 34.94±0.25 
inches respectively followed by Kaghani goat breed 
having height at rump and at wither 31.28±0.45 
inches and 29.70±0.40 inches respectively. Dama-
ni had height at rump and height at wither of 29.7 
±0.3 inches and 28.9 ±0.3 inches respectively while 
Surguli had height at rump of 31.50±0.40 inches 
and height at wither of 30.8 ±0.4 inches. The neck 
circumference observed during current study, was 
maximum in Damani 12.02±0.41 inches followed by 
Gaddi 11.13±0.12 inches whereas Horn length is an 
important feature and it was found that Gaddi had 
the longest horn (10.40±0.33 inches) among the four 
goat populations.

This was investigated during study that linear body 
measures varied according to age and sex. A substan-
tial increase in different body parts of the sampled 
animals was noted at different ages and sex as shown 
in Table 4. 

The body parts of males were recorded with higher 
values than those in females. 

Figure 1: Correlation between variables and factore of 
morpho-biometric parameters. Red dots represent mor-
pho-biometric parameters and their occurance in the same 
region shows positive correlation.

Correlations between variables and factors
Principle component analysis was performed and 
correlation between variables and factors was stud-

ied. Four clusters appeared comprising of different 
morph-biometric parameters. Ear length and ear 
blade width were found in same cluster showing pos-
itive correlation. Similarly Chest girth, body length 
and body weight were found to have positive corre-
lation as were shown to be residing in same cluster. 
Height at wither and height at rump were also seen 
to be positively correlated.

Discussion

Variation in the morphological features among the 
goat breeds may be a result of heredity potential, geo-
graphical distribution, environmental conditions and 
production system (Gizaw et al., 2007). Documen-
tation of morphological characteristics of indigenous 
livestock breeds is important to implement reliable 
selection strategies for breeding (FAO, 2007). There-
fore, here we attempted to describe the morphologi-
cal features of four indigenous goat breed of Khyber 
Pakhtunkhwa. Our data showed significant morpho-
logical variation between these breeds, which can fur-
ther be utilized for breed improvement program.

In our results, the facial profile was convex in Damani 
and Surguli and straight in Kaghani (83.3%). Simi-
larly ear morphology like shape and orientation was 
alike in Damani and Surguli having buds and straight 
edged ears while majority of Kaghani and Gaddi 
had round and drooping or pendulous ears (Table 1). 
These findings were in agreement with those reported 
by Tsegaye et al. (2013) who studied that 93.1% Ha-
rarghe goats in Ethopia had long and drooping ears 
with 98.2% straight facial profile. 

An imperative economic characteristic in small ru-
minants is differences in their hair type, which are 
of great importance in textile industry. In the pres-
ent study, majority of the studied breeds had smooth, 
straight hair, long and glossy hair in Kaghani and 
Gaddi and short and medium hair in Damani and 
Surguli with 3.3% curly hair in Gaddi. Similar hair 
style has been reported by Hagan et al. (2012) who 
studied indigenous goats in the Coastal Savannah 
and Eco forest zones of Ghana. We observed that 
majority of the indigenous goats sampled had smooth 
hair. Kaghani and Gaddi breed had long and glossy 
smooth hair, whereas Damani and Surguli breed had 
short and medium smooth hair. In one of the previous 
studies, it has been demonstrated that Sirohi goat of 
arid and semi arid region of Rajasthan (India) having 
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long haired have better productive and reproductive 
performance in comparison with the short haired 
goats (Acharya et al., 1995). 

Figure 2: Goat breed selected for the current study. a) 
Surguli Buck, b) Damani Buck, c) Khagani Buck and d) 
Gaddi Doe.

Goat breed selected for the current study i.e. Sur-
guli Buck, Damani Buck, Khagani Buck and Gaddi 
Doe with their morphological traits are illustrated in 
Figure 2. Furthermore, the previous studies indicat-
ed that soft hair type is beneficial in small ruminants 
in comparison with coarse hair. The former has been 
associated with usual heat loss from the animal body 
surface. On the other hand, coarse hairs that may in-
clude curly and rough hair are usually associated with 
anchor dirt and disease producing organisms causing a 
breeding place for disease (Yakubu et al., 2010). Since 
smooth hair has been associated with heat dissipation 
from the animal exterior, therefore the smooth hair 
of the goat breeds studied here would be beneficial 
for its survivability in hot harsh environments. This is 
supported by the affirmation that hair structures have 
a potential role in compliance of ruminant animals to 
diverse ecological zones (Banerji, 1984). Additionally, 
the smooth hair type has strong provision in small ru-
minants for rapid removal of the external parasites due 
to the high prevalence of disease causing parasites in 
the scorching and humid milieu (Kusiluka and Kam-
barage, 1996). Thus it could be deduced from these 
reports that smooth hair type of Kaghani and Gaddi 
goat breed in our study might have played a vital role 
in their adaptability to the severe cold environment of 
Northern areas of KP.

Our study regarding hair colour pattern showed that 
more than 50% Kaghani, Gaddi and Damani had 
patchy pattern and 40% plain hair colour pattern in 
the breeds studied here were in agreement with the 
results of Hagan et al. (2012) showing 41.5% patchy 
and 42% plain hair pattern in coastal areas of Ghana. 
All the individuals of the goat breeds that were ex-
amined in the current study were horned. Existence 
of horns in indigenous goats is a significant self-de-
fensive contrivance and an important gauge of their 
knack to shield themselves and endure the ruthless 
environments in which they are reared (Katangole et 
al., 1996).  Additionally the occurrence of horn is an 
adaptive attribute to fight predation particularly in 
the tropical region where animals had to fight con-
sistently for food and during natural service or breed-
ing (Katangole et al., 1996) The finding of the current 
study corroborated the conclusion of other researches 
in different region of the world that uses different goat 
breeds in diverse environment. Since all four breeds 
were horned, our current results avowed Odubote 
(1994) and Adedeji et al. (2006), who have reported 
that there is a diminutive happening of polledness in 
native goat breed from southern Nigeria. In the cur-
rent study also, all the four goat breeds were found 
having horns irrespective of sex, and no polled ani-
mal was observed throughout data collection in the 
respective region. Beard was dominant in Kaghani 
and Gaddi, overall (26.7%) while wattles were report-
ed only in Damani and Surguli making overall 15% 
in all four breeds. These findings are in line to some 
extent with the results of Hagan et al. (2012) who 
found 18% beard samples and 27% had wattles. The 
present study is also in agreement with earlier reports 
95.5% goats had no wattles by Tsegave et al. (2013) 
who worked on Indigenous Hararghe Highland Goat 
Breed in Their Native Environment, West Hararghe, 
Ethiopia. According to Traore et al. (2008) absence 
of 75.33% beard and 70.92% wattles was observed in 
goat breeds from Burkina Faso.

Gaddi and Kaghani had larger chest girths, heights at 
rump and withers as compared to Damani and Surguli. 
These features contributed to the heavy body weights 
of Gaddi and Kaghani breeds. The body measurement 
values were higher for males as compared to females. 
This sexual dimorphism in the form of phenotype has 
been associated with skeletal and body mass differenc-
es (Wronski et al., 2010). This difference may be due 
to hormonal action which leads to differential growth 
rates. Our study showed that body weight and other 
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body parts of the goats increased with the increase in 
their age. It was more interesting to see that sex and 
age had a significant (p<0.01) positive effect on body 
weight and many of the linear body measurements as 
presented in Table 4. These findings are in agreements 
with the reports of (Hassan and Ciroma, 1992; Tse-
gaye et al., 2013; Solomon, 2014). The results of the 
current research showed a strong correlation of body 
weight to body length and chest girth (Figure 1) as 
presented in findings of Salako and Ngere 2002, Se-
makula et al. (2010), Solomon (2014), Vargas et al. 
(2007). It is seen that hearth girth and body length are 
enough to estimate body weight accurately. This is in 
accordance with the reports by Afolayan et al. (2006) 
in sheep. The consistently higher magnitude of body 
weight measurements in males compared to females is 
in conformity with the earlier works of (Lorato et al., 
2015; Yakubu et al., 2009; Sowande et al., 2010; Akpa 
et al., 1998), where almost all body measurements in 
males were higher than those in females.

Conclusions

The current study demonstrated phenotypic varia-
tion in all four goat breed. Gaddi goat was found the 
heaviest goat breed in Khyber Pakhtunkhwa. Kaghani 
and Gaddi were more morphologically similar to each 
other. On the other hand, Damani and Surguli were 
similar due to their same home tract. The direct rela-
tion of linear body parts to body weight is treated as 
the best selection criteria. These morphological char-
acterizations of Kaghani, Gaddi, Surguli and Damani 
have to be managed for efficient conservation and uti-
lization in breeding programs. Among the morpho-
logical parameters, positive correlation was found be-
tween body weight, length and chest girth, ear blade 
and length and height at wither and height at rump.
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