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Abstract

The objective of this study was to determine the effect of age on the biometric traits of different
Nigeria goat breeds. The effects of age, breed, and sex on linear measurement were estimated
using the GLM procedure of the statistics analysis software package. Means were separated
within age groups using Tukey test. Sahelian breed was superior to other breeds across all age
groups in body weight, while the red Sokoto was intermediate followed by the West African
Dwarf. However, variations in morphometric measurements did not follow this trend and
indicates that body parts are influenced differently by age, breed and sex. The variability of
body weight suggests possibility of improving this trait through careful selection. Present
results showed that age has strong influence with a linear response as the animals aged. It is
concluded, that age had significant influence on the improvement of size and shape of goat
breeds in Nigeria.
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Introduction

Goat population in Nigeria are estimated as the largest among the ruminant animals totaling
about 58.3 million (FAOSTAT, 2008). Goats, predominantly are kept by the rural household
and ownership which spread across human diversity (Akpa,1999).The importance of goat stem
from its ability to convert forages and household by-product into high quality human food and
their role as locally available source of food, fibre, power and other products to suit local
community needs. Several scholars (Adu and Ngere, 1979; Dettmers, 1983; Bunge et al., 1990
and Hall, 1991) has done a lot of work on the genetic improvement of goats. But majority of
these were carried out on herds from research institute and universities while there exist little
information on morphological and morphometric characteristics and their differentiation in the
Nigerian breeds of goat based on on-farm (small holder herds) since these farm herds make up
the bulk of the goat population of Nigeria, they serve as a true reflection of the genetic potential
of this specie, therefore this study is designed to supplement existing literatures on Nigerian
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goats using on-farm herds from smallholder stocks. The influence of age on production
characteristics cannot be overemphasized, reports on the impact of age on puberty, kidding,
growth and growth rate, birth weight etc. has been documented (Banerjee et al., 2000;
Mamabolo and Webb, 2005; Akpa et al., 2013 ). Ojedapo et al. (2007) reported that age had
strong, positive and significant correlations with morphometric traits in goats. It is on this basis
that the study was designed to characterize age based variations of morphological traits within
the different breeds of goats.

Materials and Methods

The animals used for this study were sampled in the abattoir, of Borno, Sokoto and Ogun states.
The sampling was purposive and consisted of nine hundred (900) goats of different breeds
which consisted of fifty males and fifty females distributed in the following age groups <1, 1-
2 and 2-3 years. Age was classified based on dentition methods. The following metric
characters used in this study were described by Salako and Ngere (2002).

Data analysis

Fixed factor effect of age, breed and sex were estimated using the GLM procedure of the
statistics analysis software (SAS, 1990) package. These were computed on the basis of
interaction with age groups. Means were separated within age groups using Duncan multiple
range test.

Results and Discussions

Mean body weight of goat breeds less than one year are presented in Table 1. The Sahel breed
is superior to the other breeds with a body weight of 13.56+0.56Kg and 14.94+0.52Kg in does
and bucks respectively. Within the Red Sokoto population, body weight in doe and buck was
13.73+£0.51Kg and 12.86+0.42Kg respectively while in West African Dwarf, 10.44Kg+0.22
and 10.62+0.21Kg for does and bucks. Coefficient of variation ranges between 13.98% and
29.40% suggesting the influence of major genes on this trait. The standard deviation estimates
associated with the mean liveweight were generally small, (1.49-3.90). In Horn length, the
Sahel had the highest (7.21+0.33cm and 7.42+0.31cm), while the least values (5.24+0.30cm
and 4.99+0.28cm) for does and bucks respectively. Averagely, Red Sokoto showed an
intermediate distribution (6.20+£0.32cm and 5.22+0.23cm) respectively. Associated coefficient
of variation and standard deviation ranges between 29.10% - 40.93% and 1.60-2.27
respectively, suggesting that the measurement is almost independent of the environment. Ear
length in the Sahel had the highest values (11.52+0.25cm and 11.06+0.27cm), while the least
values (9.56+0.15cm and 9.43+£0.17cm) for does and bucks respectively. Averagely, Red
Sokoto showed an intermediate distribution (10.22+0.17cm and 9.86+0.15cm) respectively.
Associated coefficient of variation and standard deviation ranged between 10.81% — 16.96%
and 1.07-1.88 respectively. Red Sokoto goats had the highest values for height at withers
(52.06+0.87cm and 51.63+0.81cm), while the least values (42.47+1.42cm and 45.80+1.34cm)
for does and bucks respectively was observed in Sahel. West African Dwarf buck had withers
height of 47.93£1.13cm and does have 48.07+1.07cm. Associated coefficient of variation and
standard deviation ranges between 11.03% — 23.64% and 5.69-10.04 respectively.

For mean pouch girths, Red Sokoto had the highest values (55.37+1.32cm and 59.61+1.11cm),
while the lowest values of 51.42+0.77cm and 50.99+0.71cm were observed for does and bucks
respectively in WAD. In Sahel goats, pouch girth measured 52.20+0.49cm in bucks and
50.63+£0.66cm in does. The coefficient of variation for this trait ranged from 6.70% to 16.83%
while standard deviation was from 3.50 to 9.32. Red Sokoto goats had the highest HG values
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(53.33£1.31cm and 57.53+1.17cm), while Sahel had 49.90+0.49cm and 48.77+0.66cm for
does and bucks respectively. WAD bucks had a mean heart girth of 50.15+0.78cm and
49.71+0.73cm for does. Coefficient of variation and standard deviation for heart girth were
between 6.74% —17.33% and 3.46 — 9.24 respectively.

WAD had the highest BL values (42.04+0.83cm and 41.88+0.73cm), while the least values
(35.36£1.01cm and 39.56+1.31cm) were for Sahel does and bucks respectively. Red Sokoto
bucks and does had body lengths of 41.92+0.67cm and 41.97+0.56cm respectively. Coefficient
of variation between 9.50%-23.39% and standard deviation from 3.99 to 9.25 were obtained
for this trait. WAD goats had the highest NC values (23.47+0.59cm and 24.39+£0.59cm), while
the least values (21.02+0.52cm and 23.31+0.64cm) for does and bucks respectively were
observed in Sahel goats. Neck circumference was 22.69+0.72cm in does and 23.43+0.61cm in
bucks of Red Sokoto. Associated coefficient of variation and standard deviation ranges were
between 17.04%—22.48% and 3.67-5.10 respectively. Red Sokoto goats had the highest tail
length 11.71+0.30cm (bucks) and 12.08+0.26cm (does). The lowest length of 10.29+0.19cm
and 10.27+0.21cm for doe and buck respectively was observed in WAD goat, while Sahel does
and bucks had 11.62+0.32cm and 11.97+0.32cm respectively. Associated coefficient of
variation and standard deviation were between 12.90% —19.52% and 1.33 — 2.28 respectively.
Shoulder width in Sahel does and bucks were 18.18+0.43cm and 18.59+0.36¢cm, 13.34+0.56¢cm
and 13.83+£0.48cm in WAD and 12.75+0.43 and 12.99+0.48 in Red Sokoto does and bucks
respectively. Coefficient of variation for this trait was between 13.80% — 29.57% and standard
deviation from 2.57-3.94.

Summarized in Table 2 are Sahel goats had a mean weight of 17.13+0.43Kg and 16.86+0.49Kg
followed by West African Dwarf goats with 15.45Kg+0.54 and 17.65+0.44Kg for does and
bucks respectively. Red Sokoto goats weighed 13.60+0.46Kg (does) and 13.51+0.43Kg
(bucks). Coefficient of variation from 17.56% — 23.85% suggest the influence of major genes
on body weight. The standard deviation estimates associated with the mean liveweight were
generally small, (3.01-3.79). Results for horn length in goats showed that Sahel had
9.45+0.31cm and 8.64+0.40cm, Red Sokoto (6.91+0.31cm and 6.70+0.24cm) and WAD
(6.23+0.33cm and 5.64+0.23cm) for does and bucks respectively. Coefficient of variation
(23.27% — 37.42%) was moderate and standard deviation ranged from 1.63 to 2.82. Mean ear
lengths indicated the Sahel goats had ear lengths of 13.82+0.40cm and 12.81+0.38cm,
12.24+0.30cm and 11.88+0.32cm for Red Sokoto goats and 11.25+0.22cm and 10.52+0.23cm
for WAD does and bucks respectively. Associated coefficient of variation for ear lengths was
13.70% — 20.80%. Sahel recorded highest values (60.58+0.87cm and 60.12+0.88cm), while
the least values (52.20£1.04cm and 49.37+1.20cm) for doe and buck respectively was observed
in WAD. Red Sokoto showed an intermediate distribution of 55.47+0.77cm for does and
53.60+0.91cm in bucks. Associated coefficient of variation and standard deviation ranges
between 9.78-17.24 and 5.42%-8.51% respectively. The mean pouch girth in Red Sokoto had
the highest values (55.37£1.32cm and 59.61+1.11cm), followed by Sahel with 52.20+0.49cm
and 50.63+0.66cm while the least values of 51.42+0.77cm and 50.99+0.71cm for doe and buck
respectively were observed in WAD. Coefficient of variation for pouch girth was between
6.70%-16.83% with standard deviation ranging from 3.50 to 9.32. Mean heart girth in Red
Sokoto goats had 63.92+0.60cm and 62.14+0.72cm, Sahel goats had 60.58+0.87cm and
59.87+0.79cm while West African Dwarf goat had 60.80+£0.90cm and 54.73+0.67cm for does
and bucks respectively. Associated coefficient of variation and standard deviation were
between 6.61%-10.47% and 4.22-6.37 respectively. Body length in Sahel does was
61.14+0.97cm and 53.76+0.75cm for bucks, WAD does have a mean body length of

142



S~ NIGERIAN SOCIETY FOR ANIMAL PRODUCTION y A \
V 44 Annual Conference ~ ABUJA 2019 g \ %

> -

Book of Proceedings

51.84+0.97cm and bucks measured 49.23+0.87cm while Red Sokoto does measured
50.93+1.21cm and 46.83+£1.99cm for bucks. Associated coefficient of variation and standard
deviation ranges between 9.81%-18.10% and 5.28-8.71 respectively. Mean neck
circumference showed WAD goats had the highest values (25.87+0.53cm and 26.16+0.65cm),
followed by Sahel goats (25.33+0.44cm and 25.97+0.35cm), then Red Sokoto goats
(24.73£0.35cm and 24.69+0.47cm) for does and bucks respectively. Coefficient of variation
was from 9.43%-17.63% and standard deviation lies between and 2.44 - 4.61. Tail length in
Sahel does was 13.48+0.26cm and 13.43+0.31cm in bucks, 12.27+0.27cm in does and
12.79+0.25cm for Red Sokoto bucks, 10.95+0.29cm and 11.56+0.25cm in West African Dwarf
does and bucks respectively. Coefficient of variation for tail length in goats studied ranged
between 13.49%-18.78%. The shoulder width measurement showed the Sahel had the highest
values (23.24+0.44cm and 22.58+0.42cm), while the least values (13.31+0.30 and 13.54+0.40)
for doe and buck respectively were observed in Red Sokoto. Averagely, WAD showed an
intermediate distribution (14.12+0.48cm and 16.23+0.49cm) respectively. Associated
coefficient of variation and standard deviation ranges between 13.26-24.21 and 2.12-3.57
respectively.

Mean liveweight in goat breeds above 2 years are presented in Table 3. Sahel goats had a mean
weight of 23.60+£0.69Kg and 25.12+0.73Kg in doe and buck respectively is superior to Red
Sokoto and WAD goats. Within the Red Sokoto population, mean weight was 18.95+0.47Kg
and 19.21+0.47Kg; and 19.13Kg+0.29 and 19.35+0.24Kg in West African Dwarf does and
bucks respectively. Coefficient of variation ranged from 8.80 — 20.74 suggesting the influence
of major genes on live weight of goat breeds studied and standard deviation of 1.70 to 5.05.
Sahel goats had the highest horn lengths of 10.53+0.38cm and 10.76+0.36¢cm, followed by Red
Sokoto goats (7.47+0.29cm and 7.29+0.25cm) and least in WAD goats (7.25+£0.30cm and
6.81+0.28cm) for doe and buck respectively. Coefficient of variation and standard deviation
were between 23.50 — 29.36% and 1.77 - 2.72 respectively. Mean ear length in Sahel had the
highest values (13.71+0.33cm and 13.70+0.29cm), while the least values (11.22+0.32cm and
10.64+0.24cm) for doe and buck respectively in WAD breed. Red Sokoto does have a mean
ear length 12.33+0.33cm and 11.88+0.21cm in bucks. Coefficient of variation ranged from
12.43%-20.06% and standard deviation was from 1.48 to 2.35. The mean wither height in
Sahel goats had 70.51+0.67cm and 72.02+0.58cm, followed by 58.17+0.85cm and
58.56+0.81cm in Red Sokoto goats and 46.62+0.87cm and 45.42+0.78cm in WAD goats for
doe and buck respectively. Coefficient of variation and standard deviation were 5.74%-13.19%
and 4.14-6.15 respectively. The mean pouch girth in WAD was the highest (69.94+0.92cm and
69.47+£0.95cm), Sahel had 66.96+0.48cm and 67.27+0.77cm and Red Sokoto had the lowest
(63.46+0.65cm and 63.23+0.57cm) for doe and buck respectively. Coefficient of variation was
5.11%-9.46% and standard deviation ranged from 3.43 to 6.75. The mean heart girth in Red
Sokoto goats had the highest (68.93£0.64cm and 68.57+£0.54cm), followed by Sahel goats
(64.61+0.48cm and 65.69+0.33cm) and WAD goats with 61.15+0.65cm and 60.64+0.58cm for
doe and buck respectively. Associated coefficient of variation and standard deviation ranges
between 3.58%-7.57% and 2.35-4.53 respectively. Body length for Sahel goats was
58.53+0.82cm and 56.28+0.99cm, 43.76+0.86cm and 43.69+0.66cm in West African Dwarf
goats and 43.76+0.86cm and 43.69+0.66¢cm in Red Sokoto goats for doe and buck respectively.
Associated coefficient of variation and standard deviation ranges between 9.86%-23.35% and
4.70-10.51. Mean neck circumference was 27.70+0.37cm and 27.15+0.35cm in Red Sokoto
goats, 27.16+0.61cm and 26.52+0.55cm in Sahel goats and WAD goats had 24.91+0.51cm and
24.66+0.38cm respectively in does and bucks. Coefficient of variation was from 9.06% to
15.70% and standard deviation ranged from 2.44 - 4.61 for this trait. Similar and high tail

143



S~ NIGERIAN SOCIETY FOR ANIMAL PRODUCTION y A \
V 44 Annual Conference ~ ABUJA 2019 g \ %

> -

Book of Proceedings

lengths for Sahel (12.69+0.27cm and 12.90+0.31cm) and Red Sokoto goats (13.15+0.30cm
and 12.45+0.24cm) were observed while WAD goats had 11.81+0.22cm and 11.93+0.20cm
for does and bucks respectively. Coefficient of variation was between 11.97% and 16.84%;
standard deviation ranged from 1.71 to 2.13. The shoulder width measurement in Red Sokoto,
Sahel and West African Dwarf breed in this study. Sahel goats had 24.97+0.37cm and
24.71+0.44cm, followed by WAD (19.65+0.58 and 19.93+0.70) and Red Sokoto goats with
14.98+0.38cm and 15.40+0.41cm for doe and buck respectively. Associated coefficient of
variation was 10.61%—-24.96% and standard deviation ranged from 2.65 to 4.97.

Mean live weight of 13.73 Kg, 13.56 Kg, 10.44 Kg and 12.86 Kg, 14.94 Kg and 10.44 Kg for
does and bucks for the three breeds respectively for age less than one year are within the range
of 12-18 Kg reported by Katongole et al. (1996) for indigenous goats in Kenya. Mean live
weight of 13.60 Kg, 17.13 Kg, 15.45 Kg and 13.51 Kg, 16.84 Kg and 17.65 Kg for does and
bucks between the age one through two years are lower than values of 20-40kg reported by
several authors (Akpa et al., 1998, Otoikhan et al., 2008 and Salako et al., 2006) in different
breeds of goat. Mean live weight of 18.95 Kg, 23.60 Kg, 19.13 Kg and 19.21, 25.12 Kg and
19.35 Kg for does and bucks above two years are closer to the range reported by several authors
(Akpa et al., 1998, Osuhor et al., 2002 and Otoikhan et al., 2008), with Sahel breed fell within
the specified range of 20-40 Kg. The average body weight at different ages fell within the range
of 16-30 Kg specified by Hassan and Ciroma (1990) for both does and bucks from age 1-5
years in different breeds of goats. The associated coefficient of variation which range between
13.98 and 29.40 across the breeds suggests absence of selection criterion and is also a pointer
to the presence of major genes since live weight is a quantitative trait and under the influence
of many genes of small effect.

The body confirmation traits were comparable to those reported by Ibrahim (2010) for Red
Sokoto goats. These measurements were less variable than previous measurements on Red
Sokoto goats (Akpa et al. 1998) including for both lactating and dry does. The variability of
body weight suggests possibility of improving this trait through careful selection. The sex
dependent variation recorded among the breeds was also observed by Salako et al., (2006) who
commented that the does differ from the bucks in that they have slower growth rate with earlier
maturing carcass. Hassan and Ciroma (1990) also reported that bucks were heavier than does
which lend credence to the findings of this study on the average.

Sex had a robust variation for liveweight and body measurements. The sexual dimorphism
might be controlled hormonally in male animals until testes are well developed (Akpa et al.,
1998). This report is in consonance with the report of Devendra and Burns, (1983) who reported
that interations between sex and strains significantly affect bodyweights and linear traits. This
however contrast the report by Otoikhan et al. (2008) that sex has no influence on weight gain
of Red sokoto and West African Dwarf goat since non-significant difference was found on the
overall body weight of the animals. The discrepancy in the reports could be ascribed to breed,
age and environmental differences. Umoren and Orok (1994) observed that male animals
generally have higher linear body measurement than females. Adu et al. (1978) made similar
observations in the four indigenous sheep breeds of Nigeria, Salako and Ngere (2002) in WAD.
This agrees with patterns observed in this study where inspection of ordinary mean figures
showed that males appear superior to females. The relationships between BW and
morphological traits appeared to be higher in bucks than in does.

The average height at wither for bucks and does in this study (58.91 and 57.23 cm) is within
the range reported by Hassan and Ciroma (1990) whose observations ranged between 56-67
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cm. The average body length (48.25 and 47.92 cm), horn length (7.88 and 7.89cm), heart girth
(59.42 and 58.67 cm), pauch girth (60.05 and 60.68 cm), neck circumference (24.36 and 25.23
cm), ear length (11.64 and 11.57 cm), tail length (11.89 and 12.07 c¢cm) and scrotal
circumference (0.00 and 17.04 cm) for does and bucks are within the range reported by Salako
(2002) in different goat breeds. Katongola et al.(1996) for indigenous goats in Kenya,
Samakula et al. (2010) for Mubemde and South East African goat breed, and Abubakar (2012)
in Red Sokoto goats. Also, the report of this finding is in agreement with the observation of
Salako and Ngere (2002) on body parameters in WAD. However, Ibrahim (2010) reported a
shorter body length in Red Sokoto goats which was contrary to the observed longer body length
recorded in this study. This could probably be due to the different age classification methods
used in this study. In normal animals, increase in age leads to increase in size; this may be the
cause of variation in body length. The observed body measurements are within the range
reported by Hassan and Ciroma (1990). The low coefficient of variation among the
morphometric traits reflects poor environmental sensitivity in all the studied breeds.
Conclusion

Present results showed that age has strong influence with huge variability in bodyweight. This
implies that improvement of bodyweight among different breeds should take cognizance of age
as a covariate for fast response.
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Parameter Doe Buck Total Doe Buck Total Doe Buck Total
BW N 50 50 100 50 50 100 50 50 100
X 13.73 1286 1330 1356 1494 1425 1044 10.62 10.53
SD 362 300 333 390 370 3.89 153 149 150
Ccv 26.38 2336 25.12 2940 2478 2730 1465 1398 14.27
EL N 50 50 100 50 50 100 50 50 100
X 10.22 986 1004 1152 1106 1129 956 943 949
SD 1.17 1.07 113 179 188 183 1.08 120 113
Ccv 1146 10.81 1124 1553 16.96 16.28 1127 1270 11.95
SW N 50 50 100 50 50 100 50 50 100
X 13.34 13.83 1359 18.18 1859 1839 1275 1299 12.87
SD 394 340 368 3.02 257 279 3.02 340 320
Ccv 29.57 2465 27.06 16.60 13.80 1520 23.70 26.21 24.90
NC N 50 50 100 50 50 100 50 50 100
X 22.69 2343 23.06 2102 2331 2217 2347 2439 23.93
SD 510 430 471 367 453 426 416 416 4.16
Ccv 2248 1835 2041 1747 1943 19.22 17.73 17.04 17.40
BL N 50 50 100 50 50 100 50 50 100
X 4192 4197 4195 3536 3956 3746 42.04 4188 41.96
SD 470 399 433 716 925 850 585 513 548
Ccv 11.20 950 1033 20.25 2339 2268 1392 1227 13.06
WH N 50 50 100 50 50 100 50 50 100
X 52.06 51.63 51.85 4247 4580 44.13 47.93 48.07 48.00
SD 6.13 569 5.89 10.04 944 984 798 753 533
Ccv 11.78 11.03 1136 23.64 20.62 2230 16.65 15.67 16.08
HG N 50 50 100 50 50 100 50 50 100
X 53.33 5753 5543 4990 4877 4933 50.15 49.71 49.93
SD 924 829 898 346 468 4.14 551 518 533
CVv 17.33 1440 16.21 6.74 9.60 8.39 10.98 10.43 10.67
PG N 50 50 100 50 50 100 50 50 100
X 55.37 59.61 57.49 5220 50.63 5141 5142 50.99 51.19
SD 932 840 9.08 350 468 4.18 5.48 505 5.25
Cv 16.83 14.09 15.79 6.70 924 8.14 10.65 991 10.25
TL N 50 50 100 50 50 100 50 50 100
X 12.08 11.71 11.807 11.62 11.97 11.79 10.29 10.27 10.28
SD 184 213 199 227 228  2.27 1.33 146  1.39
Cv 1524 1817 16.71 19.52 19.06 19.25 12.90 1424 13.52
Horn Length (HL), Ear Length (EL) Shoulder Width (SW) Neck Circumference (NC) Body
Length (BL) Wither Height (WH) Heart Girth (HG), Pouch Girth (PG), tail length (TL), scrotal
circumference (SC) and Body Weight (BW)
Table 2: Least squares means (X), standard deviation (SD), and coefficient of variation (CV)
of
Morphological traits in Red Sokoto, Sahel and WAD goat (1-2years of Age)
RED SOKOTO SAHEL WAD
Parameter Doe Buck  Total Doe Buck  Total Doe Buck  Total
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BW N 50 50 100 50 50 100 50 50 100
X 13.60 1351 13.56 17.13 16.86 16.99 15.45 1765 16.55
SD 3.25 3.03 3.12 3.01 3.48 3.24 3.79 3.14 3.63
Cv 23.85 2240 23.03 17.56 20.61 19.04 2451 17.81  21.96

EL N 50 50 100 50 50 100 50 50 100
X 12.24 11.88 12.06 13.82 12.81 13.32 11.25 10.52  10.89
SD 215 2.24 2.19 2.81 2.67 2.77 154 1.63 1.62
Cv 1758 18.83 18.17 20.30 20.80 20.79 13.70 1547  14.87

SW N 50 50 100 50 50 100 50 50 100
X 13.31 13.54 13.42 23.24 22.58 22.91 14.12 16.23  15.18
SD 212 2.86 251 3.10 2.99 3.05 3.42 3.44 3.57
Cv 1591 21.11 18.66 13.32 13.26 13.30 24.21 21.19 2354

NC N 50 50 100 50 50 100 50 50 100
X 25.87 26.16 26.01 25.33  25.97 25.65 24.73 2469 2471
SD 3.72 4.61 4.17 3.14 2.44 2.82 2.49 3.29 2.90
CVv 1437 17.63 16.03 12.38 9.43 10.98 10.07 13.34  11.76

BL N 50 50 100 50 50 100 50 50 100
X 50.93 46.83 48.88 61.14 53.76 54.77 51.84  49.23 50.54
SD 854 8.47 8.71 6.56 5.28 7.03 6.86 6.13 6.60
CV 16.76 18.10 17.82 10.73 9.81 12.84 13.24 12.44  13.07

WH N 50 50 100 50 50 100 50 50 100
X 55.47 53.60 5453 6058 60.12 60.63 5220 49.37 50.79
SD 5.42 6.44 5.99 6.16 6.22 6.37 7.40 8.51 8.06
Cv 9.78 12.01 10.99 10.17 10.33 10.52 14.17 17.24  15.87

HG N 50 50 100 50 50 100 50 50 100
X 63.92 62.14 63.03 60.58 59.87 60.23 60.80 5473  57.77
SD 4.22 5.07 4.73 6.16 5.56 5.85 6.37 4.75 6.37
CV 6.61 8.16 7.50 10.17 9.29 9.72 10.47 8.68 1.103

PG N 50 50 100 50 50 100 50 50 100
X 66.13 64.49 65.31 62.98 62.06 62.51 62.54 56.01 59.28
SD 411 5.29 4,78 6.18 6.74 6.45 6.99 4.82 6.82
CVv 6.21 8.20 7.32 9.82 10.86 10.32 11.19 8.61 11.51

TL N 50 50 100 50 50 100 50 50 100
X 12.27 12.79 1253 13.48 13.43 13.45 10.95 11.56 11.25
SD 1.91 1.76 1.85 181 2.20 2.01 2.05 1.74 1.92
CV 1555 13.80 14.74 13.49 1641 14.94 18.78 15.08 17.07

Table 3 : Least squares means (X),standard deviation (SD),standard error( SE), and coefficient
of variation (CV) of morphological traits among Red Sokoto, Sahel and WAD goat of Age >

2years

RED SOKOTO SAHEL WAD
Parameter Doe Buck Total Doe Buck Total Doe Buck Total
BW N 50 50 100 50 50 100 50 50 100
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SD
Cv
HL N
X
SD
Cv
EL N
X
SD
Cv
SW N
X
SD
Cv
NC N
X
SD
Cv
BL N
X
SD
Cv
WH N
X
SD
Cv
HG N
X
SD
Cv
PG N
X
SD
Cv
TL N
X
SD
CVv

18.95
3.30
17.39
50
7.47
2.06
27.54
50
12.33
2.34
18.90
50
19.65
4.08
20.77
50
2491
3.58
14.38
50
45.01
10.51
23.35
50
58.17
5.98
10.28
50
61.15
4.63
7.57
50
63.46
4.62
7.28
50
13.15
2.13
16.20
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19.21
3.33
17.34
50
7.29
1.77
24.22
50
11.88
1.48
12.43
50
19.93
4.97
24.96
50
24.66
2.67
10.83
50
45.93
9.75
21.23
50
58.56
5.71
9.75
50
60.64
4.09
6.74
50
63.23
4.05
6.41
50
12.45
1.71
13.77

19.80
3.30
17.29
100
7.38
191
25.87
100
12.11
1.96
16.19
100
19.79
4.53
22.88
100
24.76
3.15
12.69
100
45.47
10.10
22.20
100
58.37
5.82
9.97
100
60.89
4.35
7.15
100
63.35
4.32
6.83
100
12.80
1.96
15.28

23.60
4.85
20.55
50
10.53
2.72
25.82
50
13.71
2.35
17.11
50
24.97
2.65
10.61
50
27.16
4.26
15.70
50
58.53
5.77
9.86
50
70.51
4.76
6.75
50
64.61
3.39
5.25
50
66.96
3.43
5.11
50
12.69
1.92
15.12

25.12
5.18
20.64
50
10.76
2.53
23.50
50
13.70
2.05
14.97
50
24.71
3.10
12.55
50
26.52
3.87
14.54
50
56.28
5.58
9.92
50
72.02
4.14
5.74
50
65.69
2.35
3.58
50
67.27
5.46
8.11
50
12.90
2.17
16.84

24.36
5.05
20.74
100
10.64
2.61
24.56
100
13.71
2.19
15.99
100
24.84
2.87
11.56
100
26.91
4.06
15.09
100
57.40
5.76
10.03
100
71.26
4.50
6.31
100
65.15
2.95
4.53
100
67.12
4.54
6.76
100
12.80
2.04
15.96

19.13
2.06
10.76
50
7.25
2.13
29.36
50
11.22
2.25
20.06
50
14.98
2.72
18.13
50
27.70
2.59
9.36
50
43.76
6.07
13.88
50
46.62
6.15
13.19
50
68.93
4.53
6.58
50
69.94
6.50
9.29
50
11.81
1.57
13.30

19.35
1.70
8.80
50
6.81
1.97
28.94
50
10.64
1.72
16.19
50
15.40
2.91
18.91
50
27.15
2.46
9.06
50
43.69
4.70
10.76
50
45.42
5.54
12.20
50
68.57
3.79
5.52
50
69.47
6.75
9.72
50
11.93
1.43
11.97

19.24
1.88
9.78
100
7.03
2.05
29.21
100
10.93
2.01
18.44
100
15.19
2.81
18.49
100
27.42
2.53
9.22
100
43.72
5.40
12.35
100
46.02
5.85
12.72
100
68.75
4.16
6.05
100
69.71
6.60
9.46
100
11.87
1.49
12.59

Horn Length (HL), Ear Length (EL) Shoulder Width (SW) Neck Circumference (NC) Body

Length (BL) Wither Height (WH) Heart Girth (HG), Pouch Girth (PG), tail length (TL), scrotal
circumference (SC) and Body Weight (BW)
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