£ 20105 Nigeriond Sacity o demed! Production Migeriomt Josvind of Avimal Praduciian

NMorphological characterization and evaluation of heat tolerance traits in Nigerian
zoat hreeds
Wheto, M., Hori, B.M., Sanda, A1, Adeleke, M.A., Durosaro, 5.0, Adenaike, A.S.,
Adebambo, A.Q., lkeobi, C.ON., Onagbesan, O.M.. Ozoje, M.O. and Adebambe, O.A.
Department of Animal Breeding and Genetics, Federal University of Agriculture, F.M.1.

2240, Abcokuta, Nigeria
[ 'J Email: whepetilyahoo.com
Abstract

There are firee mai breeds of goal 17 Nigeria: 1he West African Dwarf (WAL, the Red
Sokoto and rhe Sahel, Goars are renowned for thelr hardiness and com survive in mox!
erivironments. The goats sampling was carried out from farms and markels across different
siaies in Nigeria, according to the geographical distribwtion of the breeds published by
Hlench (1999}, This experiment was carried ot to analyse morphological variability
among Nigerian goats. A fotal of 318 goats spread across the three Nigerian breeds were
wsed in the following populations (57 Sahel, 187 Red Sokoto and 137 West African Dwarf).
Datawere collected on body weight, linear body measurements and heal tolerance traits and
were subjected to analvsis of varianee using the fixed effects of breed, sex and location.
Results showed that breed, sex and location significantly (<005} affected all the linear
hewdy measurements and heat tolerance traits. The Sahel breed had the highest values inmos(
of the measured traits compared to the West African Dwarf and the Red Sokoto breeds of
goat, It was observed that goats from the novthern part of Nigeria were heavier thar their
southern counterparts, and this can be likened o their genetic makeup and the extent af ity
interaction with the environment, The results of the study confirmed the population structure
af Nigerian goat breeds and showed that they possess enough diversity to enhance genetic
fmprovement forhigher survival and productiviiy
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Introduction

The lifestyles of humans were drastivally
improved since the domestication of
animals and plants, Domestication bhas
enabled people io consolidate food
resources which were the keys 1o
civilization, making people more
independent [rom environmenlal
fluctuations (Vila e af., 2003), Goats have
been kept since ancient times for meat, hide
and fibre production, control of bush
encroachment, as well as for cultural and
refigious purpeses in many countries {De
Villiers et af, 1999; Boyazoglu et al,
2005). Today, different goat breeds inhabit
diverse environments throughout the world
with body weight ranging from 9 to 13 kg

for small tropical breed to 100kg for the
Enropean dairy breeds and the Boer goats
{Mason, 1981}

In Nigeria, small ruminants are estimated to
be a total of 56.6 million head, with goats
out-numbering sheep by three to two, the
estimated population of goats in Nigeria is
putat 34.5 million {RIM, 1992} Majority of
these animals are sedentary wvillage
livestock and their patterns of distribution
mirror that of human settlements. There are
three main breeds of poat in Nigeria: The
West African Dwart (WAD), the Sokoto
Red and the Sahel. Goats are renowned for
their hardiness and can swvive in most
environmenis. They adapt and wtilize
marginal forage and are therefore valuable
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asset for subsistence farmers and a cheap
source of animal protein for human at large
especially in the sub-Sabaran Affrica.
Morphometric  parameters are used to
evaluate the characteristics of animals that
may vary duoe to the influence of breed
evolution, environment and autrition (Riva
etal,, 2004). Morphological characteristics
are growth related and could therefore be a
pood index of importance of a species for
gconservation. Heat tolerance is an
important trait for deciding which genetic
resoutce to nse of farms in tropical regions;
many traits can be measured to determine
heat tolerance of a breed, therefore the need
to examing the traits and their usefulness in
characterizing Nigerian goat. They could
also serve as reliable breed discriminants,
Hot environment is an impertant stressor of
any animal production in the tropical
environment and could bave deleterious
effects on productive performanco while
determining the profitability of any animal
production enterprise in the region.
Measures of rectal temperature, pulse rate
and respirslory rate are some of the

important determinant of the adaptation of

any species to the tropical environment,
Heat is produced by metabolism within the
bodv and could include maintenance,
growth and other productive traits (Tlori ¢f
al., 2012). Locally adapted specics are
cndowed with a pool of irreplaceable
senetic materiads which must be conserved
for the future. The purpose of this study is
therefore to provide the baseline
information for the conservation and
improvement of our indigenous goal
senetic resource by morphologically
characterize and evaluate the heat tolerance
trail in Nigerian goats,

Materials and metmethods
Study area

The goats sampling was carried out from
farms and markets across difTerent states in
Migeria, according to the geographical
distribution of the breeds published by
Blench (1999), Figure | shows the sites of
sample collection across Nigeria, Nigeria is
located in West Africa on the Gulf of
Guinea and has a total area of 923,768km’
making it the world's 32™ largest country. It
shares 4047km border with other countries
such as Republic of Benin (773km), Niger
{1497km), Chad (87km), and Camercon
{1690km} and has a coastline of at least
853km.

Study population

The number of animals sampled involved
381 goats with the following
represcntatives per breed (57 Sahel, 187
Red Sokotoand 137 West African Dwarl),
The goats were sampled from University
farms, {Nassarawa State University;
Lsman-Dan Fodio University, Sokoto:
Ahmadu Belloe University, Zaria;
University of Maiduguri, Bormo State;
Kebbi State University, Kebbi and
Abubakar Tafawa Balewa University,
Bauchi), Colleges of Agriculture farms
{College of Agriculture, Samaru, Zaria;
Kebbi State College of Agriculture, Zuru;
College of Agriculture, Bauchi and-
Veterinary Research Institute, Yom, Jos).
Some are alse sampled from rural
households and private farms across the
country. Animals were classified on the
bases of breed, sex, and lecation.

Daiacollection

Data on body weight, linear body
measurements and heal (olerance traits
were coliected as follows:

Rody weipht (BWT in Kg): This was taken
with the aid of a hanging scale.

Helght ai withers (HAW in cm): The
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Table 1: Sampling details of Nigerian goats used in this study.

Location Code Latitude Longitude
Massarawa A NOB.38.790 EDO8.33.542
Massarawa B NO8.38.831 E0Q03.33.504
Massarawa a4 NO8B.33.511 EO08.33.076
Jos D NO10.01.399 EO0R.51.043
Bauchi E NO10.17.044 E009.47.644
Maicuguri F NO11.47.353 EO13.12.482
Maiduguri G NOT1.51.574 EO13,10.531
Kano H NOL1.58.590 E008.25.815
Zaria | NO11.47.764 EODB.38.728
Ipokia (Ogun) J N0&.30.434 E002.43.124
Abeokuta K MN06,27.951] FEO02.43.153
Abeokuta L NO7.10.184 E003.21.093
Abeokuta M MNO7.08 408 EO03.21.068
Kizbbi ™ MW11.30.951 E013.43.153
Zaria 0 MN11.07.951 E008.38.283
Sokoto P MI13.U3 E3.23
=okoto B N13.23 E4.67
Sokoto R Niz2.62 E4.78
Sokoto 5 MNil4 E4.12
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measurement was made with a special
measuring stick made with two arms, one
which was held verlical and the other at
right angles fo it, sliding firmly up and
down to record height.

Heart Girthh (HG in em) or Chest
cireumference: Heart girth is a
cireumferential measure taken around (he
chest just behind the front legs and withers.
A flexible meter rule was used to take the
mensuremeant.

Fore carmmon hone length (FCBL in cm);
This was taken as the length of the lower
part of the leg extending from the hock lo
the fetlock in hoofed mammals,

R height (RH in em): Rump height was
taken as the distance from the surface of a
platform to the rump using a measuring
stick as described for height atwithers.
Chese Depth (CD in em): Chest depth was
mensared as the distance from the backbone
al the shoulder 1o the brisket between the
front Jegs. A meter rule was used in the
metsurement.

Body fength (BDL in c¢m): Body length
refers 1o the distance from the base of the
ear to the base of the tail (where il joins the
hody). Bxtreme care was taken v ensure
that the backbone was straight in both
vertical and horizontal planes, A flexible
aluminam meter rule was used to take the
measurement

Hip widsh/pin bone width (HW in cm); Hip
width is the distance berween the outer
edges of the major hip bones on the right
and left side. The hip bones arc easily
located and the distance between them
easily measured with a pair of large, half
round or oval-shaped calipers.

The data collected on heat lolerance traits
were taken in the morning and evening atall
locations during the early dry season
{ October to December):

Pulse rate (beats/minute); Pulse rate is the
number of heart beats per minute. This was

taken with the aid of a stethoscope and a
stop-watch.

Respiratory rate (breaths/minute).  Also
known as breathing frequency is the
number of breaths taken within a set
ameunt of time, typically 60 seconds, This
was taken with the aid of a stop-watch,
Body temperatwre {'C): Body temperature
is a measure of the body's ability to generate
and get rid of heat, This was measurcd with
the aid of a digital thermometer placed
between the forelimb and the body ot the
animals.

Rectal temperature ("C); Rectal
temperature was measured with the aid ofa
digital thermometer inserted inthe rectum.
Statistical an:tlyses

Diata were subjected 1o analysis of variance
using the fixed-model of SAS (2009)
statistical softwarc. The fixed cffects of
location, breed and sex on the quantitative
traits were anhalyzed using analysis of
variance (ANOVA). Mean and standard
errors were computed for each body
measurement. The general linear moded
(GLM) procedure of the same software
package was used to analyze the data fitting
breed, location and sex as main effects
the moedel, Alter the removal of non-
significant interactions, the following
mede] was employed:

Ya=ptBt5 L rey

Where

Y a=ind rvidual observatio

u=Population mcan

B =Eflectofthei” breed(i=1,2,3)
§=Eifectofthe )" sex (= 1,2)

L, = Gifectofthe k" location (k= 1,2)

g, = Random residual error normally and
independently distributed with zero mean
and commonvariance.

Hesulis
Table 2 shows the distribution of animals

sampled relative to their breed, sex, age and



location. The total number of West African
goats {WAD) sampled was 137 which
represents 35.96 percent of the studied
pipulation, the Red Sokoto breed was 187
representing 49,08 percent while the Sahel
beed was 57 representing 14.96 percent.
e number of male to female goats
sumpled was 117 males and 264 females
representing 30.71 percent and 6929
percent respectively. The totnl number
sampled based on their locations was 244
from the North and 137 from the South
which represent 64.04 percent and 35.96
percent respectively. In terms of the age
group, o total oumber of 73 (19.16%)
anmimals were below | vear of age, W

(24.67%) were animals between the ages of

| to 2 vears, 126 (33.07%) for animals with
o 3 venrsofage, 60(17,32%)
Vo4 years of nge while those eru.r than
i years ol age were 22 representing 5.37
f ercenl( Table 2)
Phe least squares menns and the standard
errors of mean lor body weight, linear body
measurement and the heat tolermnee tradts ol
sampled population as affected by breed s
shown in Table 3, While the WAL was nol

l|1|_ range o if 2

Tuble 2: Numbers of animuls sampled per breed, sex, age and location

significantly (P>0.05) dim m
RE; Eulml::nnd Sahel breed for the heig e
at wither, rump height and their puluh rate,
sugnIFcanl (P<0.05) difference was
observed for body weight, body length,
heart girth and chest depth between the
breed and the other Northem breeds. The
three breeds differ significantly (P<0,05)
From each other for body weight, hip width,
fore cannon bone length and respiratory
rte.

Respiratory  male was also significantly
(P<0.0001) affected by breed. The fastest
rate was observed among the WAD gont,
followed by the Red Sokoto goat and then
the Saliel goat w ith 38.73 4 1.59 u'E. 4796+
1.26'Cand 36.21 £1.14 'Crespectively.
e effect of breed had no significant
(P==0,05) effect on the body tempemtwe of
the sampled gost breeds, likewise no
signiticant (17>0.05) elffect was found on the
effect of breed on rectal lemperature.

Talle 4 shows the lenst square means and
the stundard errors. of mean for body
weight, Tinear body measurement and the
heat tolerance traits in Nigeridn goats ns
affecied by sex,

Parmmeters Frequency T-'ﬂr.:cnmgr_
Breed

WAD 137 1596
Red Sokolo 187 49.08
Suhel 37 14.96
b LY

Male 17 0. 71
Fermnale 264 69,29
Location

North 244 4,04
South 137 35.96
Age (Years)

<] 73

1=2 94

23 126

34 66
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Table 3: Quantitative and heat tolerance traits of Nigerian goats as affected by breed

Breed
Varishla WAl {137 Fed Sokoros {157) Suhzl(57)
Body welghi(Kg) 16,16+ 0.49° 2114+ 0.57° 22.78 4 106"
Body Length {cm) 66.90 + 0.582" T8.43 & (1,83 B4+ 1.427
HAW {cm) 39,17+ 0,55 42,42+ 133" 58.65 4 0.86"
Rump height (cm) 42.39 4+ 0.57" 44.77 = 134" 59,57 - 1.00"
Heart girth (cm) 56.21 + 067" 64,00 £ 0.66° 6387 + 0.92°
Chest depth (cm) 21,35 £0.24" 2553 £ 033 25.50 = (. 55
Hip wideh {cm) PR R L5 0.14° 10.35=0.21"
FCBL {em) 954 + (100" 212014 13,96+ 0.24a
Pulte rate (beats'minute) 125,65 4 1.92* 12949 237" L1107 + 5.06°
Hesp. rate (breatha'minute) 5873+ 1.59 4786 & 126" 36.21 4 1.14°
Body temp. (°C) 3888 £ 0.10°% 3840+ 005" 38.674 0,127
Reetal temp, (°C) 39.26 + 0.06™ 3921 £ (.07 39.14 4 0107

TR e within the seme roaw oAt different snpessetipls dilfers sigmboantly, NS = Mon signiioied, r-].w. “ Huight o witler and

FURL = Foge cannon bone lengthe

Highly significant effect (P<0.05)} was
found among the sexes, the females having
higher values recorded in all the traits
except height at wither, ramp height and
fore cannon bone length with values of
42.78cm, 45.3%cm and 11.2%cm
respectively,

Sex also had a significant (P<0.05) effect on
chest depth. The female goats have longer
depth (62.22cm) than their male
connterpart (23.17em). No significant
(P=(.05) effect of sex was found on the fore
cannon bone length.

Sex also differed (P{'ﬂ.ﬂﬁ} significantly on
respiratory rales of the goats. Female goats
had the highest respiratory rate followed by
the male goats with 51.93 breaths/minute
and 45 .88 beats/minute respectively.

Table 5 shows the least square means and
the standard errors of mean for body
weight, linear body measurements and the
heat tolerance traits in Nigerian goats as
affected by location, Separating the breeds
according to the locations sampled, animals
sampled from the north recorded higher
significant (P<0.05) body parameters and

Table 4; {.funnmm.‘rf amel hea telerance fraits in Nigerlan goats w affecied by sex

=EN
Varizhle Male (117) Female (264}
Body weight (k) 1775+ 0,73 20.41 £ 046"
Bady length (cm) 7261+ 1.18" 7547+ 0,72
HAW {cm) 4571 £ 1.41° 42,78+ 0.91°
Fump Height (cm) #7.99 & [45F 45.39 = 0.90™
Height girth (cm) 58.79+ 0,81 62.27 £ (.56
Chest depth {em) 23,17+ 042" 62,22 + 026"
Hip width {cm) 981 =051 10.85 +0.12"
FCRL {em) 194 L 0,25 11,29 (13"
Pulse rate (beats/ininute) 110.79 2 3.34° 131.81 + 1.58°
Resp, Rate (breaths/minute) 45.88 + 165" 5193+ 1,14°
Bady temp. {°C} 38.68 = 0107 38.59 + 007"
_Rectal temp. (°C) 39.20 = 0.10™ 39.23 + 0.04™

=" - Mgans within she same raw wit dierent supRTSCTIS UAHErs Signienmly, B = Hn.um;mt':-m, 1A% = Height & withi and FCBL

= Fam rannon boae k=ngth,

8
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Table 5: Quantitative and heat tolerance traits in Nigerian goats as affected by

location B

Loeation -
Variahle Marth South
Body weight (kz) 2194 £ 0.51° 15.42 £ 0.41"
Body length (em) 78.24 4 0.76" 63.08 -+ 0.82"°
HAW (cm) 371000 42.45 = 0.82°
Rump hefght (em) 4647 % 1.12° 45,78 = 0. 78"
Helght girth (em) £3.97 = 058" 56.27 + (.58"
Chest depth (cm) 2537 % 028" 2161 + .29
Hip width (em) 10.91 + 0,12 986+ 0,13
FOBL {cm) 12.51 =0,13™ 10.30 + 0.19™
Pulse rate (beats/minute) 132,81 + 1.77° 112.07=2.71"
Resp, Rate (breaths/ minute) — 48.67+ 115" 5257+ .63
Body temp, ("C) 38532007 1878 = (.16™

Rectal temp. (°C) 39.26  0,04™ 39,15 4 0.09™

* = Menns varhiis the s s with dilferent superscrpts differs sinificantly. M5 = Non gignificont, HAW = Hogh o

wathier nitd FCEL = Fare cannon bone [ength

pulse raie compared with those from the
south with the values of 2194 kg ns againgt

1542 kg hfhﬁl Wﬂlihh TR.24cm as
agaumﬁﬂﬁ&m

il L 3
(3807 bruﬁu;ﬁm;njm“:i{;mﬂ

different (P>0.05) among the sexes.
Cotrelation matrix showing the
relationships among body weigh!, linesr
body measurements and heat tolerance
traitsare presented in Table 6.
The correlation matrix revealed that
gererally the correlalions ainong seme of
the measured (rails were strong and higﬂv
T |:F':z|nl (P<0.0001),

: Wtwas positively correlated with

; 5 eﬂ.feng ua:.g
.'urrlﬁluu.si with reectal
Jout. was significant

Sn]"ulut tF}U -Li;.j

the heart “girth by algnlf"c&nt

(P<0.001) and positive correlation with the
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rectal temperature, body temperature and
respiratory rute {(P=0.001),

Height at withers was positively and highly
correlated (P<0,0001) with rump height,
heart girth, chest depth and fore cannon
bone length but not significantly (F>0.05)
correlated with hip width. Height at withers
was negalively coreelated (P<0.05) with
pulse rate, respiratory rale and rectal
temperature,

Pulse rate was positive and significantly
(P<0.0001 ) correlated with respiratory rale,
rectal temperature and the body
temperature, Though there wiis asignificant
correlation ameng the heat twaits, the
correlation values were low manging from
0. 18310 0.236.

Discussion

[.nnsanrutlﬂn and promotion of the

Lﬂﬂﬂfﬂﬁlﬂﬂfﬂdlhlbllnﬂilf} of

prce is important and on
2 na': all of this

PHE IR

Femnles n'| mu'at e kept for long periods

L 996 ),

uhs:ned thal Eﬂrm
goats to mmim}ﬁ epst of 1o
increase prm'iuulmn efficiency.

while other ones are being sold ofi W s
money for themselves.

{n terms of fotal number of goats gamphed,

i > v.hﬂle {hey sampled 2
6 f males and

ing and to

Maigrily of
retain only the wg%&r -

miles to father the next generation of Kids

Red Sokote geats had the highest
distribution than all other poat breeds
sampled for this experiment. This confirins
the report of Ngere ¢ af, (1979} which
stated that Red Sckoto goats had wider
distribution than the other breeds, This may
be because the skin of Lhis animal is
valuable for leather production and thereby
commands high price in the market
compared to that of other breeds. Likewise
tlis breed of goat is mainly red in colourand
therefore may be able 10 adapt better and
withstand the high ambient tem perature of
the northern part of the country. The
differences in linear body measurement and
body weights observed in this siudy was
similarly confirmed by Ngere ef al. (1979)
and Mason (1951) in their breed
comparisons which clearly demonstrated
the distingtion among the three breeds and
in apgreement with the repot in some
literature that the WAD goat was fhe
smallest of the breed followed by the Red
Sokoto gnd the Sahel goat.

Breed was found to significantly affect
body waight and the linear bod
measurement. Gensg

1 ‘ere fonarrd
= shphtly higher than thpss - 4

e

inding s in agrocement swith the repor of

observed highe

iis study with respeel 1o

those recorded in d
ik weight and hady

the higher body

art was also record by
bty e @l igﬂ!U]-

to West African )
vakubu ef al. (2010 Yaku

[yers height, T . _
:1:2:: depth for the Wﬂst African Dwarf and

Amin
Red Sokoto goats. Mohammed and
(1996} also found similar values as those
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Table 5: Quantitative and heat tolerance traits in Nigerian goats as affected by

location

Location
Variahle Morth South
Body weight (kg) 21,54 £0.51° 1542+ 0.41°
Body length (crm) 78.24 = 076" 48.08 = 0.82°
HAW (em) 4437+ 111" 42.45 £0.82°
Rump height {cm) 46.42 + 1.12° 45.78 £0.78"
Height girth {cm) §63.92 + 058 56.27 £ 0.58"
Chest depth {cm) 25.37+0.28" 21.60 £0.29™
Hip width {cm) 1091 £0.12™ 0.86=0,13"
FCBL (cm) 1251 +0.13™ 10.30 = 0.19™
Pulse rate {beats'minute) 13281 £ 19T 11207+ 291"
Resp, Rate (breaths/ minute)  48.67=1.15" aX5T£ 165
Body temp. ("C) 3853 =0.0T" 38730 1[]""‘
Rectal temp. {"C) 39.26 = 0.04™ 39.15 = Q.09

B Wczang WAthin The same raw with diftersnt hupl:n?:"lpl.'ﬁ differy sigmdlicantiy. NE = Mot gigiedficinr, HAW = Heigl! @

'-'.|[|u::. and FCRL = Fore cannion hone length.

pulse rate compared with those from the
south with the values of 21.94 kp as against
1542 kg for body weighi; 78.24em as
against 68.08cm for body length; 44.37cm
versus 42.45cm for height at wither;
46.42cm as -against 43.78cm for rump
height: 63.92cm versus 36.27cm for heart
gitth and 13281 beats/minute as against
[ 12.07 beats per minute for pulse rate while
oo significant effect (P=0.05) were
recorded for chest depth, hip width, fore
cannon bone length and rectal temperature.
On the heat tolerance traits, location had a
significant (F=<0.0001) effect on the pulse
rate and the respiratory rate of the sampled
goats., In terms of pulse rate, the goats rom
the northern part had the higherrate (132,81
beate/minute) than the goats from the
southern part of the country (112.07
beats/minute). On respiratory rate, the
lower value was found with the Northern
goats (48.67 breaths/minute) while the
southern goats have a respiratory rate of
52.57 breaths/minute. Both the body and
vectal temperature were not significantly

different (P=0.05) among the sexes,
Correlation matrix showing the
relationships among body weight, linear
body measurements and heat tolerance
traits are presented in Table 6.

The correlation matrix revealed that
penerally the correlations among some of
the measured traits were strong and highly
significant (P<0.0001}.

Body weight was positively correlated with
body length, height at withers, chest depth,
rump height heart girth. fore cannon bone
length and hip width with values ranging
from 0.130 to 0.746. Body weight was
negatively correlated with rectal
temperature buf wag highly significant
(P<0.0001) while no significant (P=0.03)
association was recorded on the pulse rate,
respiratory rate and the body temperature,
[Teart girth was highly and positively
correlated with chest depth, hip width and
the fore cannon bone length. The heat
tolerance traits was negatively correlated
with the heart girth but significant
{P<0.001) and positive correlation with the
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recorded in this study for withers heightand
body weight for the Sahel breed.

This study showed thal sex was an
important source of variation for most of
the body dimensions studied, that is, the
impact of sexual dimorphism in goats is
prominent. The findings is in support of the
results observed in Devendra and Bums
(1983), Ifut et al. (1991), Akpa et af. (1998)
and Tsegaye (2009). They reported
significant influence of sex un budy weight
and linear traits in goals. The higher body
weight and heart girth of female gouts
abserved in this stady is also in agreement
with that of Fajemilehin and Salako (2008}
who reported higher bedy weight of does.
They also reported greater body length,
heart girth, withers height and rump height
of female animals than males, Yakubu of o/,
(2011) also observed longer fore cannon
bones in male sheep relative to female
sheep. The longer fore cannon bone of male
gouts observed In this study might
contribute to their higher rump and withers
height. Mohammed and Amin (1996), Akpa
ef al. (1998), Adeyinkn and Mohammed
(2006), Hamayun or al (2006), Tsegave
(2009) and Semakula ef af (2010),
however, reported higher body weight and
body dimensions for male goats than
Geographic location comparisons of the
sampled populations showed that the goats
sampled from the northern part of the
country are heavier than in the southern
counterpart. However, all other
measurement showed significant
differences which suggest that these goats
are morphologically distinet. These
observations are concurrent with the reports
of Moruppa and Ngere { 1986) and Ngere e
al. (1979, 1984) for Nigerian goats, This
observation may be due fo the adaptability
of the breeds in their different geographical
locations. For example the West African
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Dwarf poats are majorly found in the
southern forest part of the country, whereas
suhel and Red Sokoto breeds are
predominantly in the northern dry. part of
the country. The study shows that breeds of
goat in the desert, the Sahel and Red Sokato
has higher and longer body weight and
linear bady measurements compared to the
WAD that is based in the humid tropical
region. The longer leg in the desert breeds
may be beneficial for long distance trekking
in search of forage in the desert region and
us well as to keep the reproductive organs of
the animals away from direct contact from
the heated ground and other dangerous
items. Location also affected pulse and
respiratury rate of the sampled goat, The
result observed was expected since goats
are very important animals because of their
favourable characteristics and capacity 1o
adjust to harsh environmental conditions,
The resulis observed may be due to the
differences in the ambiont temperature of
the two locations ander study,

Results of thiz etudy suggest from the
Pearson's correlation matrix, that the
selection for improved body leagth, heart
girth, chest depth, hip width, height at
wither and rump height will also resull in
the improvement for body weight in
Nigerian goats. Orheruata and Olutogun
(1994) reported high and significant
vorrclation between linear body
measurement and body weigh! [or cattle.
Salako and MNgere (2002) made similar
submission for sheep. Similar trends were
reported for WAD and Red Sokolo poats
(Moruppa und Ngere, 1986; Osinowo et al.,
1989),

Buovanendran ef af. (1981) summarizes that
frame size and absolute height were
complementary and that the total size of the
animal is & function of length, height and
circumference measurements. In
agreement to this, many researchars have
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ted correlations among body parameters
to gssess the mutunl dependence and
relationship among the parumeters and
possibly to implicate the genetic control of
certain parts on the same genomic region.
Such knowledge may be crucial o the
constrogtive manipulation of measurable
parts in an attempt o aller conformation as
suggested by Salako (2006).

Copclusion

The results of this research showed that
breed and sex significantly (1'<0.03 ) alfects
body weight, linear body measurerment and
some heat tolerance (raits (respiratory and
pulse rate) in Nigerian goats. Also linsar
body messurements were found o have
s;p_mﬂ:.:anh:m-rdam:n with body weight
Location was found to significantly
influenced the body teaits and some of the
hiat tolerunee traits measured in this study,
quantitative truits studied io this r.xp:nment
clussified the Nigerian goats into small
(WAD), medium (Red Sokoto) and Inrge
( Sahel) gouts based on the body weight and
measires ofbody dimension,

Results of this iment confirmed the
population structure of indigenous
Nigerian goat breeds and that the
geographical region 10 which each of the
hreeds are adapted to have significant effoct
on the parnmeters measured.
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