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ABSTRACT

This study was carried out in Bauchi, Dass and Tafawa Balewa Local Government Areas of Bauchi State, between January and
April 2018, to determine the characteristics of some morphometric traits in Yankasa sheep. A total of 450 sheep (200 males and
250 females) with varied age groups (>1 year = OPPI, < 1 year = 1PPI, 2 years = 2PPI, < 2-3 years = 3PPl and 3.5-4 years and
above = 4PPI) were used. The traits measured include; Live weight (LW), face length (FL), horn length (HL), ear length (EL),
neck length (NL), girth circumference (GC), body length (BL), wither height (WH), leg length (LL), Loin girth (LG), rump width
(RW), canon circumference (CC), tail length (TL), testicular circumference (TC), testicular length (TCL), teat length (TTL) and
udder circumference (UC). Data generated were subjected to descriptive statistics and multivariate analysis of variance and
Pearson correlation analysis between traits were estimated. The coefficient of variation of the variables ranged from 6.43 % for
testicular length to 27.33 % for teat length. The mean LW, FL, HL, EL, NL, GC, BL, WH, LL, LG, RW, CC, TL, TC, TCL, TTL
and UC were 27.66 kg, 13.02 cm, 15.54 cm, 14.39 cm, 28.73 ¢cm, 68.45 cm, 56.45 cm, 53.97 cm, 36.94 cm, 70.48 cm, 15.44 cm,
8.45 cm, 41.68 cm, 24.11 c¢cm, 15.56 cm, 1.61 cm and 22.67 c¢m, respectively. The result revealed that Location had an effect on
most of the parameters observed. Sheep found in Bauchi had higher values for all the significantly affected traits. Except for
wither height and ear length, males were significantly higher than females in all the body traits recorded. Age wise, sheep with
4PPI (four pairs of permanent incisors) had the highest for all the parameters measured. The correlation coefficients among the
traits in both sexes were mostly moderate to high and significant (P<0.01). Thus, if values of some of the parameters are known
they could give the indication of the values of others. Conclusively, the location should be considered when designing a breeding
program of Yankasa sheep in this area.
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1.0 INTRODUCTION

Domestic animals have been part of the living world since the beginning of human history [12]. Over the years, they have
developed unique combinations of traits through adaptation to best respond to specific pressures presented by different ecological
and cultural environments [20]. This has brought about a great genetic diversity which has given birth to many different breeds of
domestic animals. These breeds contribute greatly to the world’s genetic diversity, and are particularly well adapted to specific
local conditions where exotic breeds would not survive. Unfortunately, the natural variability, procured over thousands of years, is
becoming increasingly endangered [28, 15, 22, 13, 21]. [28] highlighted that high human population growth rate and the desire
for higher living standards, combined, are pressuring local livestock keepers to increase production. Hence the need to concentrate
on specialized, narrow ranged genotypes, suitable for current production and market conditions [28, 13]. The FAO’s Global
Databank for Animal Genetic Resources has information on a total of 7616 livestock breeds [13], of which 20.0% are classified as
at risk. Already, 14.0% of sheep breeds globally are extinct [13]. Sixty-two breeds have become extinct during the last six years—
the loss amounting to almost one breed per month and these figures give a partial picture of genetic erosion. Breed inventories,
and particularly surveys of population size and structure at breed level, are not complete in many parts of the world. Population
data are unavailable for 36.0% of all breeds [13]. Unrecorded genetic resources are being lost before their characteristics can be
studied and their potential evaluated [28, 13]. This lack of data is a serious constraint to effective prioritization and planning of
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breed conservation measures [13]. [29] indicated that studies are necessary to characterize, identify and differentiate breed
populations. [9] have put emphasis on identifying the origin and history of breeds, as well as their geographical distribution,
qualities and aptitudes, phenotypic description and morphological traits. The need to characterize livestock breeds has led to the
formulation of ‘The Global Plan of Action for Animal Genetic Resources’ by FAO which recognizes that “a good understanding
of breed characteristics is necessary to guide decision-making in livestock development and breeding programs™ at local, national,
regional and global levels [13]. Research, training programs and monitoring of trends in distribution and loss of biodiversity in the
regions covered will also make use of the compiled database [28]. Once their potential is known, the indigenous breeds can be
better utilized as part of sustainable farming systems [22].

2.0 MATERIALS AND METHODS
2.1 Location and climate
The study was conducted at Bauchi, Dass and Tafawa Balewa Local Government Areas of Bauchi State from February to May,
2018. Bauchi state is located between Latitude 9 3' and 12" 3' North and Longitude 8 50" and 11 East [2]. The rainfall in Bauchi
state ranges between 1300 mm per annum in the south and only 700 mm in the extreme north [26]. The average relative humidity
and temperature values range between 35-94 % for months of February and August and 36.6-12.8° C during April and December,
respectively. It spans three vegetation zones, namely, northern guinea, Sudan and Sahel savannahs [2].

Table 1: Locations and annual rain fall of the selected local government areas

Local Government Longitude Latitude Elevation Annual rain fall
Bauchi 09.85°E 10.31°N 628 m 1009mm

Dass 10.00° E 09.52° N 700m >1000mm
Tafawa Balewa 10.31°E 09.84° N 630m 1000-1200mm

[2] Abubakar, 1974

2.2 Animal Management and Data Collection

A total number of 450 Yankasa sheep comprising of both sexes (200 males and 250 females) at different ages (> 1 year = OPPI, <
1 year = 1PPI, 2 years = 2PPI, < 2-3 years = 3PPl and 3.5-4 years above = 4PPI) were sampled from traditionally managed flocks
and some selected local markets (Mararraba, Liman Katagun and Gwallaga) in Bauchi, Dass and Tafawa Balewa Local
Government Areas of Bauchi State. Animals were managed either extensively or semi-intensively. Live weight was measured
along with sixteen linear body measurements on each animal. They were face length (FL), horn length (HL), ear length (EL), neck
length (NL), girth circumference (GC), body length (BL), wither height (WH), leg length (LL). Loin girth (LG), rump width
(RW), canon circumference (CC), tail length (TL), testicular circumference (TC), testicular length (TCL), teat length (TTL) and
udder circumference (UC). A graduated measuring stick was used for the height measurements, while the length and
circumference were done using a tailors’ tape; and a calipers was used for the width measurements.

2.3 Data Analysis

Data generated were subjected to descriptive statistics (mean, standard deviation and coefficient of variation) and analysis of
variance (ANOVA) using the general linear model (GLM) procedure of SPSS, version 22 (2013). Significantly different means
were compared using the least significant differences (LSD). The model utilized was as follow:

Yiik=U+ Lj+ S+ A + e

Yijk - Observation on dependent variables

U - Common Mean

L; - effect of i"" location (1, 2, 3)

S; - effect of j" sex (1, 2)

A, - effect of k" age (1, 2, 3, 4, 5)

gjjk = random error term

The relationships between live weight and linear body measurements were determined using the Pearson’s product moment
correlation.

3.0 RESULTS

The means, standard deviations and coefficients of variability of live weight and linear body measurements observed in Yankasa
Sheep are presented in Table 2. The coefficient of variation (CV) ranged from 6.43 % for testicular length to 27.33 % for teat
length. The average morphometric traits (live weight and linear measurements) according to location, sex and age are presented in
Tables 3, 4 and 5, respectively. Significant effect of location on ear, neck, body and leg lengths, girth and testicular
circumferences and rump width (P<0.05), live weight, wither height, tail length and udder circumference (P<0.001) was observed.
Bauchi Local Government had the heaviest sheep with longer ear and tail and wider girth, udder and testicle while in Dass, lighter
sheep with shorter ear and tails and narrower girth, udder and testicle were observed (28.51+0.51 kg, 15.03+£0.13 cm, 44.77+0.45
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cm, 71.23+0.90 cm, 28.80+£0.64 cm and 25.41+0.43 cm vs 26.59+0.68 kg, 13.53+0.41 cm, 36.50+0.58 cm, 66.63+0.41 cm,
18.95+0.53 cm and 22.78+0.35 cm). Similarly, sheep with longer neck (30.46+0.36 cm), body (59.00+0.55 cm) and leg
(38.54+0.32 cm) and higher wither (54.10+0.51 cm) and wider rump (16.27+0.44 cm) were also observed in this area. However,
non-significant effect of location on face, horn, testicular and teat lengths, loin girth and canon circumference was observed.
Significant effect of sex on neck length and rump width (P<0.05), live weight, face and neck lengths and girth circumference
(P<0.01), body and tail lengths, loin girth and cannon circumference (P<0.001) was observed. Males had the heaviest weight with
longer neck, face, leg, body and tail and wider rump, chest, loin and canon than females (28.20+0.14 kg, 29.41+0.18 cm,
13.1840.45 c¢m, 37.41£0.31 cm, 58.56+1.04 cm, 42.29+0.80 cm, 15.91+0.26 cm, 69.27+0.21 cm, 72.07+0.57 cm and 10.00+0.27
cm vs 27.63+£0.20 kg, 28.08+0.22 cm, 12.20+£0.42 cm, 36.47+0.37 cm, 52.61+0.47 cm, 40.47+0.61 cm, 14.97+0.12 cm,
67.63+0.18 cm, 68.91+0.61 cm and 7.76+0.13 cm). Non-significant effect of sex on ear length and wither height were however
observed. Significant effect of age on ear, neck, body and teat lengths, rump width and testicular circumference (P<0.05), face,
horn and leg lengths, loin and chest girths, wither height and canon circumference (P<0.01), live weight, tail, testicular lengths
and udder circumference (P<0.001) was observed. Aged sheep (those with four pairs of permanent incisors) were observed to be
the heaviest with longer face, horn, ear, neck, body, leg, tail, testicle, teat and wider girth, loin, rump, canon, testis, udder and
higher wither while the younger ones (no pair of permanent incisors) had lower value for these traits (37.84+0.33 kg, 15.74+0.68
cm, 19.98+0.53 cm, 14.95+0.57 cm, 32.31+0.39 cm, 77.61+0.36 cm, 41.56+0.17 cm, 44.35+0.88 cm, 16.70+0.22 cm, 1.95+0.12
cm, 77.61+0.36 cm, 78.22+0.49 c¢cm, 17.92+0.20 cm, 11.01+0.17 cm, 23.85+0.68 cm, 24.50+0.46 cm and 61.10+£0.24 cm vs
14.67+0.35 kg, 10.30+0.98 cm, 7.50+0.00 cm, 13.76+0.67 cm, 22.82+0.23 cm, 49.70+0.92 cm, 30.75+0.29 cm, 39.36+0.48 cm,
14.00+0.09 cm, 0.99+0.24 cm, 60.26+0.50 cm, 64.50+0.58 cm, 12.88+0.22 c¢m, 7.63+0.73 cm, 21.00+0.40 cm, 17.30+0.50 cm
and 45.72+0.63 cm). The correlation coefficients among the morphometric traits (live weight and linear body measurements) in
both sexes were as shown in table 6 and 7. Phenotypic correlations among the body measurements were in general low to
moderate, positive and significant except between girth circumference and body length, wither height and body length, loin girth
and chest girth in which higher values were recorded in both males in females (0.831, 0.754 and 0.746 while the corresponding
values for females were 0.772, 0.751 and 0.846). Correlation coefficient between the live weight and linear body measurements
ranged from 0.217 to 0.980 for males and 0.114 to 0.926 for females. Girth circumference was found to have the highest
coefficient (r -0.980 and 0.926 for male and female sheep, respectively)

4.0 DISCUSSION

The coefficients of variation (CV) of morphometric traits (live weight and linear body measurements) observed in the present
study among Yankasa sheep varied widely, indicating that the genetic resources of this breed is untapped. [1] reported CV of
12.89, 5.36, 5.51, 4.76, 20.88, 16.56 and 14.82 % for live weight, chest girth, body length, wither height, rump width, ear length,
tail length and scrotal circumference, respectively among indigenous sheep type native to Ethiopia. Similarly, [5] recorded
respective values of 17.10, 6.51, 5.74, 6.09, 22.34, 9.61 and 8.60 % for live weight, body length, wither height, chest girth, horn
length, ear length and scrotal circumference in Ethiopian highland goats. More recently, [36] reported CV of 11.20 % (live
weight), 2.70 % (body length), 3.20 % (height wither), 6.60 % (chest girth), 23.2 % (ear length), 29.3 % (tail length) and 9.2 %
(scrotal circumference) in central zone of Tigray, Northern Ethiopia. The mean live weight observed in the present study is similar
to the values of 27.60 and 26.00 kg as recorded by [10] and [7], respectively, but higher than 22.02 kg [3]. However, [19] and [11]
detected higher body weight of 37.47 and 47.40 kg among Algerian and Iranian native breeds. Furthermore, [14] and [34] reported
lower means of 20.60 and 18.78 kg, respectively in Tigray region. The mean body measurements observed in this study are
slightly similar to those reported by [10] in 2017 (10.30+0.07, 68.50+0.60, 60.20+0.30, 60.20+0.50, 17.20+0.54 and 24.90+1.06
cm for EL, CG, BL, WH, RW and TC, respectively), [7] in 2007 (11.10+1.08, 71.40+4.70, 58.75+3.28, 62.10+3.80 and
16.32+2.82 cm for EL, GC, BL, WH and RW, respectively), [14] in 2008 (65.10+0.22, 53.50+0.17, 58.40+0.16 and 18.10+0.07
cm for GC, BL, WH and RW, respectively) and [1] in 2014 with respective values of 75.34+0.20, 62.59+0.20, 65.43+0.10,
16.70+0.10, 9.49+0.10 and 21.90+0.26 cm for GC, BL, WH, RW, EL and SC. The fact that location had considerable effect on
morphometric measurements (live weight and linear body measurements) is well documented [25]. The higher means observed in
Bauchi compared to Dass and Tafawa Balewa on most morphometric traits investigated showed that the genetic constitution of
this breed in different location varied. The report of [32] also indicated that genetic constitution of sub-population and availability
of natural pastoral land could cause a marked variation on biometric measurements of indigenous Yankasa breed of sheep. Similar
assertion was also made by [24] and [36]. Working on local chickens, [6] reported significant effect of location on live and egg
weights and body length in Adamawa state of Nigeria. Sexual dimorphisms of morphometric traits observed in this study is in
agreement with the finding of [33]. The authors observed that males were superior to females in all the morphometric traits
investigated and attributed this differences to genes linked with sex chromosomes. They further suggested that males possess
genes for faster growth and larger body size and are located on the Y-chromosomes. Similarly, several investigators [37, 39, 17]
recorded higher live weight means in males than females and opined this condition to hormonal difference between the two sexes.
These observations also conform with the reports of [4] among Ethiopian sheep types. The authors recorded higher values for
males than females in all the parameters measured and noticed that sexual dimorphism in sheep is manifested with respect to a
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large number of body attributes and in most breeds. Similar report by [36] in Tanqua-Abergelle, Kola-Tembien and Adwa districts
of Ethiopia also detected considerable effect of sex on body measurements. The authors attributed this to differential effects of
androgens and estrogens and suggested that the latter produced in females restrict the growth and development of long bones.
Furthermore, many researchers [37, 31, 35] reported lower values for female than male sheep. According to the authors, this may
be due to sex hormones which promote larger muscle development in the latter. The significant effect of age on morphometric
traits observed in the current study agrees with the work of many [37, 3, 23]. They noticed that adult sheep were heavier than the
younger ones and higher in all linear body measurements. Similarly, [17], [24] and [36] recorded higher values for all
morphometric traits in adult sheep as compared to the younger ones at different ages. The authors further explained that selective
improvement of these traits should be emphasized at this stage (adult). The positive correlations observed among most of the
morphometric measurements show that the traits can be used to indicate each other i.e. if one has high value so also will likely be
the other. The moderate to high correlation between the morphometric traits observed in males agree with the findings of [38]. In
particular, the strong and positive correlations observed between girth circumference and body length, body length and wither
height and loin girth and girth circumference in both sexes is in-line with the work of [30]. Similar to the current finding, [27]
reported higher correlation coefficients among heart girth, body length and wither height in Saneen goats. The higher coefficients
observed between most of the body measurements and live weight showed that the latter can be predicted from the former with
good accuracy. It is on this basis weighing bans were designed. Reports from several authors indicated that strong relationship
existed between live weight and body measurements and attributed this fact to pleiotropic gene action [18, 8, 16].

5.0 CONCLUSIONS
I.  The coefficients of variation recorded among the morphometric measurements (live weight and linear body
measurements) were moderate to high.
l. Location, sex and age had significant effect on all the morphometric traits observed.
Il. The relationship among the studied traits were mostly moderate to high which shows that they can indicate each other.
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Table 2: Descriptive statistics of live weight (kg) and linear body measurements (cm)

Parameters Mean SD CVv

BW 27.66 1.92 6.94
FL 13.02 0.97 7.45
HL 15.54 2.95 18.19
EL 14.39 2.03 14.11
NL 28.73 3.46 12.04
GC 68.45 6.14 8.97
BL 56.45 8.79 15.57
WH 53.97 5.20 9.85
LL 36.94 4.98 13.48
LG 70.49 8.32 11.80
RW 15.44 2.46 15.93
CcC 8.45 1.09 12.90
TL 41.68 4.47 10.72
TC 24.11 2.07 8.59
TCL 15.56 1.00 6.43
TTL 1.61 0.44 27.33
uc 22.67 5.10 22.50

BW = Body weight, FL = Face length, HL = Horn length, EL = Ear length, NL = Neck length, GC = Girth circumference,

BL = Body length, WH = Wither height, LL = Leg length, LG = Loin girth, RW = Rump width, CC = Cannon circumference, TC
= Testicular circumference, TL = Tail length, TCL = Testicular length, TTL = Teat length, UC = Udder circumference, SD =
Standard deviation and CV = Coefficient of variability.
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Table 3: Average live weight (kg) and linear body measurements (cm) according to location

Parameters Overall mean £ S.E Bauchi Dass Tafawa Balewa LOS
LW 27.66+0.10 28.51+0.15% 26.59+0.68° 27.87+0.27° falake
FL 13.02+0.05 12.98+0.61 13.05+0.22 13.02+0.19 NS
HL 15.54+0.16 15.31+0.66 15.69+0.24 15.57+0.44 NS
EL 14.39+0.11 15.03+0.13? 13.53+0.41° 14.61+0.43° *
NL 28.73+0.18 30.46+0.36% 28.50+0.12% 27.23+0.09° *
GC 68.45+0.32 71.23+0.90° 66.63+0.41° 67.48+0.47°
BL 56.45+0.46 59.00+0.55% 58.13+0.98° 52.19+0.62°
WH 53.97+0.27 54.10+0.51% 54.02+0.05% 53.79+0.51° Fhx
LL 36.94+0.26 38.54+0.32° 36.30+0.24" 35.98+0.17" *
LG 70.49+0.44 70.85+0.43 70.37+£0.49 70.25+£0.37 NS
RW 15.44+0.13 16.27+0.44° 15.42+0.37° 14.63+0.16° *
CcC 8.45+0.06 8.88+0.11 8.40+0.23 8.14+0.10 NS
TL 41.68+0.24 44.77+0.45° 36.50+0.58° 43.77+0.44° falalad
TC 24.11+0.11 25.41+0.43% 22.78+0.35° 24.15+0.59% *
TCL 15.56+0.05 15.54+0.28 15.50+0.30 15.62+0.32 NS
TTL 1.61+0.02 1.62+0.19 1.65+0.07 1.56+0.09 NS
ucC 22.67+0.27 28.80+0.64% 18.95+0.53° 25.60+1.04° bkl

BW = Body weight, FL = Face length, HL = Horn length, EL = Ear length, NL = Neck length, GC = Girth circumference, BL =
Body length WH = Wither height, LL = Leg length, LG = Loin girth, RW = Rump width, CC = Cannon circumference, TC =
Testicular circumference, TL = Tail length, TCL = Testicular length, TTL = Teat length, UC = Udder circumference, * =~ P<0.05,
***= P<0.001, NS = Non-significant and LOS = Level of significance.

Table 4: Average live weight (kg) and linear body measurements (cm) according to sex

Parameters Overall mean = S.E Male Female LOS
LW 27.66+0.10 28.20+0.14 27.63+0.20 falad
FL 13.02+0.05 13.18+0.45 12.20+0.42 **
EL 14.39+0.11 14.52+0.30 14.06+0.31 NS
NL 28.73+0.18 29.41+0.18 28.08+0.22 *
GC 68.45+0.32 69.27+0.21 67.63+0.18 w*
BL 56.45+0.46 58.56+1.04 52.61+0.47 Hkx
WH 53.97+0.27 54.08+0.47 53.86+0.35 NS
LL 36.94+0.26 37.41+0.31 36.47+0.37 **
LG 70.49+0.44 72.07+0.57 68.91+0.61 bk
RW 15.44+0.13 15.91+0.26 14.97+0.12 *
CcC 8.45+0.06 10.00+0.27 7.76+0.13 faaked
TL 41.68+0.24 42.29+0.80 40.47+0.61 bk

BW = Body weight, FL = Face length, EL = Ear length, NL = Neck length, GC = Girth circumference, BL = Body length, WH =
Wither height, LL = Leg length, LG = Loin girth, RW = Rump width, CC = Cannon circumference, TL = Tail length, ** =~ P<0.01,
*** = P<0.001, NS = Non-significant, S.E = Standard error and LOS = Level of significance.
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Table 5: Average body weight (kg) and linear body measurements (cm) according to age

Parameters Overall OPPI 1PPI 2 PPI 3 PPI 4 PPI LOS
mean £ S.E

LW 27.66+0.10 14.67+0.35°  25.46+0.12°  28.47+0.38" 31.86+0.95®  37.84+0.33%  ***
FL 13.0240.05 10.30+0.98°  11.55+0.58°  12.89+0.77" 14.5743.80*  15.74+0.68°  **
HL 15.54+0.16 7.50+0.00° 14.83+0.69°  16.60+0.86° 18.80+0.87° 19.98+0.53*  **
EL 14.3940.11 13.76+0.67°  14.30+0.46°  14.50+0.44 14.43+0.45 14.95+0.57

NL 28.73+0.18 22.82+0.23"  25.96+0.81°  30.64+0.25" 31.82+0.61*  32.41+0.39°

GC 68.45+0.32 60.26+0.50°  63.60+0.80°°  67.43+0.90° 73.35+0.66° 77.61+0.36%  **
BL 56.45+0.46 49.70+0.92°  55.14+0.31°  58.10+0.92° 59.30+0.28"°  60.01+0.56*° *

WH 53.97+0.27 45.72+0.63"° 50.86+0.29°  54.44+0.37% 57.73+0.12° 61.10+0.24%  **
LL 36.94+0.26 30.75+0.29°  33.13+0.27°°  39.00+0.24" 40.26+0.22° 4156+0.17%  **
LG 70.49+0.44 64.50+0.58°  65.27+0.52°  69.74+0.34° 74.72+0.77° 78.2240.49%  **
RW 15.44+0.13 12.88+0.22°  14.23+0.20°  15.64+0.25° 16.55+0.19%*  17.92+0.20°  *

cC 8.45+0.06 7.63+0.73°  7.71+0.55°  7.86+0.19° 8.05+0.21° 11.0140.17%  **
TL 41.68+0.24 39.36+0.48°  40.38+0.29°°  41.71+0.45" 42.58+0.89° 44.35+0.88%  ***
TC 24.11+0.11 21.00+0.40°  24.20+0.56®  25.80+0.38% 25.70+0.96° 23.85+0.68°  *

TCL 15.56+0.05 14.00+0.09°  15.53+0.23"°  15.57+0.24"° 15.98+0.39" 16.704£0.22%  ***
TTL 1.61+0.02  0.99+0.24° 1.59+0.11% 1.70+0.18" 1.82+0.10% 1.95+0.12%* =

uc 22.67+0.27 17.30+0.50" 22.44+0.46°  23.65+0.97° 25.77+0.64° 24.50+0.46%  ***

LW = Live weight, FL = Face length, HL = Horn length, EL = Ear length, NL = Neck length, GC = Girth circumference, BL = Body length WH = Wither height, LL = Leg
length, LG = Loin girth, RW = Rump width, CC = Cannon circumference, TC = Testicular circumference, TL = Tail length, TCL = Testicular length, TTL = Teat length,
UC = Udder circumference, * = P<0.05, ** = P<0.01, *** = P<0.001 and NS = Non-significant, S.E = Standard error, OPPI = Zero pair of permanent incisors, 1PPI = One
pair of permanent incisors, 2PPI = Two pairs of permanent incisors, 3PP1 = Three pairs of permanent incisors, 4PP1 = Four pairs of permanent incisors and LOS = Level of

significance
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Table 6: Phenotypic correlation coefficients of body weight (kg) and linear body Measurements (cm) in male sheep

Parameters 2 3 7 8 9 10 11 12 13 14 15

LW (1) 0.359" 0.510 0.8417 0.7227 04317 0.896° 0.607° 0.498" 0.320° 0.466  0.337
FL (2) 0.234" 0.3327 0.2977 0275  0.218" 0.165" 0.117™ 0.043™ 0.044™ 0.242"
HL (3) 0.6117 0.483" 02747 04317 0.049" 0.121™ 0.297" 0.186" 0.207"
EL (4) 0.4047 -0.049™ 0.205° 0.248" 0.097" 0.223" 0.159° 0.254" 0.116™
NL (5) 0.2317 0.146™ 0216  0.3017 0.126™ 0.194™ 0.222" 0.098™ 0.175™
GC (6) 0.8317 0.692” 0.6197 0.746° 0.522" 0.233" 0.295" 0.2727 0.162"
BL (7) 0.7547 03487 0.4227 0.236" 0.116™ 0.209" 0.163" 0.218"
WH (8) 02967 05717 0.366  0.1247 0455  0.137™ 0.262"
LL (9) 0.184° -0.074™ 0.192° 0.316° 0.138™ 0.197
LG (10) 0.464™ 0.097™ 0.141™ 0.089" 0.212"
RW (11) 0.024™ 0.118™ 0.203” 0.066™
CC (12) 0.161™ 0.188™  0.045™
TL (13) 0.0974™ 0.163™
TC (14) 0.315"
TCL (15) 1

BW = Body weight, FL = Face length, HL = Horn length, EL = Ear length, NL = Neck length, GC = Girth circumference, BL = Body length, WH = Wither height, LL =
Leg length, LG = Loin girth, RW = Rump width, CC = Cannon circumference, TL = Tail length, TC = Testicular circumference, TCL = Testicular length, * = P<0.05, ** ~

P<0.01 and ns = non-significant.
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Table 7: Phenotypic correlation coefficients of body weight (kg) and linear body Measurements (cm) in female sheep

Parameters 2 3 4 5 6 7 8 9 10 11 12 13 14

LW (1) 03787 0.439° 0.397°  0.926° 0.712° 0.796° 0.634°  0.849°  0.592" 0.2127 0.498" 0.114™ 0.247
FL (2) 0.218" 0.101™  0.3317 02497 0.131™ 0.2537 0.3117 0.2207 0.042™  0.104™ 0.062" 0.281"
EL (3) 03167 05247 04717 05337 02797 0.3917 0.2257 0.016™ 0.395" 0.101" 0.191"
NL (4) 0.179° 0286  0.376  -0.071™ 0.228" 0.184" -0.047™ 0.273 0.192° -0.038™
GC (5) 0.7727 06317 0.3147 0846 05117 0.114° 0539 0.227" 0.243"7
BL (6) 0.7517 0.264" 0596~  0.488" -0.022" 0.3747 0.117" 0.012"
WH (7) 02977 06187 0447 0.126™ 0466 0129 -0.011™
LL (8) 02967 0.187 -0.046™ 0.3427 0.116™ 0.192
LG (9) 0528 0.3147 0.3977 0.2417 0.2127
RW (10) -0.034™ 0.246 0.118™ 0.266
CC (11) 0.195° 0.061™ 0.011™
TL (12) 0.028™ 0.175™
TTL (13) 0.215™
UC (14) 1

BW = Body weight, FL = Face length, EL = Ear length, NL = Neck length, GC = Girth circumference, BL = Body length, WH = Wither height, LL = Leg length, LG =
Loin girth, RW = Rump width, CC = Cannon circumference, TL = Tail Length, TTL = Teat Length, UC = Udder circumference, * ~ P<0.05, ** = P<0.01 and ns = non-

significant.
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