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Abstract

This study was conducted to investigate the relationship between body length(BL),
heights at withers (HW), girth circumference (GC), Height at rump(HR), abdominal
circumference (AC) neck length (NL), neck circumference (NC) with live weights
and cost prices of animals. Data obtained were subjected to Analysis of Variance
(ANOVA), Multiple Correlation and Regression Analysis using SAS (2001) package.
Where significant differences occurred among means, Duncan Multiple Range Test
was used to separate them. It was found that length of animal (LA), girth circumference
(GC) and neck circumference (NC) had highly positive significant (P<0.01) influences
on weight while heights at rump (HR) and abdominal circumference (AC) had
significant (P<0.05) influences on weight of the animals. However, there was no
significant (P>0.05) correlation between height at wither (HW) and neck length (NL)
with weight. The R? value was 92.23%, all their F-ratios were highly significant at
(P<0.01), confirming the significance of these variables on the prices of the animals. It
could be concluded that the price of sheep and goat breeds is subject to the weight. The
price of sheep and goats in an open market can best be predicted from a combination
of leg length and loin girth. Body conditions and market demand mainly determined
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Introduction

Ruminants play an important role in the livelihood of farmers in
developing world, providing sustenance as milk and meat, animal
traction, manure for crop production, cash income from sales of their
products as well as capital assets to face risks and misfortunes in harsh
times or periods.' According to Chineke et al.,> small ruminants (sheep
and goats) have been reported to enjoy a unique position among
other domestic animals reared by man not only as meat suppliers
to the teaming population especially in the rural areas but for their
contribution mainly to peasant farmers or household economy in the
rural areas. Umar et al.,’ stated that our livestock industry requires
a properly functioning marketing organizational structure to achieve
more efficient production and consumption decisions. Body weight
is the commonly reported measure of size.* Growth is one of the
important selection criteria for the improvement of meat animals such
as cattle, sheep and goats (Oni et al., 2011). The authors reported that
measurement of growth are usually concerned with increase in size or
body weight at a given age, especially weaning or yearling. Weighing
bridges serve as the most reliable means of measuring live weight
changes. However, recent studies have shown that body measurements
could serve either to supplement body weight as a measure of
productivity’ or as predictor of some less visible characteristics
(Berge, 2007). The marketing of small ruminants has not made
headway because of the basic problem of unequal bargaining powers
of various links in the marketing chain.® There is therefore a call for
structural reorganization of the Marketing system.' The reliability of
single measurements such as wither heights, body length, heart girth,

rump height and width in the estimation of weight at both traditional
and institutional levels have become widely necessary.” Others have
used it as indicators of breed origin and relationship within species.?
Body dimensions in different livestock species have been studied by
many scientists. Therefore the assessments of the powers of body
measurements in the estimation of weights and the accuracy of body
weights in the estimation of size have been reported.” The ability of
the producers and buyers to relate the live animal measurements to
growth characteristics is essential for optimum production and value
based trading system.’ According to Akpa et al.,'® growth is the sum
total of increase in size of different structural body components
measured from gain in body weight and linear body measurements.
Adewumi et al.,'! also stated that the ability of the producers and
buyers of livestock to relate live animal measurements to live
weights is of immense financial contribution to livestock production
enterprise. That the ability of the producers and buyers of livestock to
relate live animal measurements to growth characteristics, meat and
milk production is essential for optimum production and value based
trading systems.’ Body dimensions have been used in estimating body
weight and appropriate pricing of meat animals.'?> The authors further
stated that body measurements on most farms in the tropics help
farmers who lack weighing scales and the education to understand
how to manipulate them. It is used in estimating weight and market
value in terms of cost of the animals. Prasad et al.,"* reported that body
weight can be estimated by body measurements. That knowing the
weight of the animal is important for computation of balanced ration,
determination of growth and check on health of animal. The biometric
parameters commonly used in predicting body weight (BW) in small
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ruminants include: body length (BL), Chest girth (CG) and height at
withers (HW).!?> The research was therefore carried out to determine
linear body measurements of small ruminants sold in Mubi and its
environs, determine live weights of small ruminants sold in the study
area and their prices and to determine the relationships between linear
body measurements, live weights and prices of the animals.

Materials and methods
Experimental site

The research was carried out in ruminants markets in and around
Mubi, Adamawa State, Nigeria. Mubi region lies on Latitude 90°11!
north of the equator and Longitude 13°45' east of the Greenwich
Meridian at an altitude of 696m above sea level. It is bounded in
the South and East by Republic of Cameroun. With land area of
4,728.77m? and population of 245,460.' it is situated in the Sudan
Savanna zone of Nigeria. The vegetation type is best described as
Combretacious woodland savanna'® which consists of grasses or
weeds and shrubs collectively making 70% of the entire vegetation.
Some of these grasses, weeds and shrubs are used as animal feeds.
The area has two distinct seasons. Rainy season lasts for four (4)
months and dry season that lasts for eight (8) months. Annual rainfall
ranges from 700-900mm with peak in August. The area has minimum
temperature of 12.7°C in January and maximum of 37°C in April."s

Parameters determined

Body parameters measured were body length (BL), heights at
withers (HW), girth circumference (GC), Height at rump (HR),
abdominal circumference (AC) neck length (NL), neck circumference
(NC) with live weights and cost prices of animals. Live weight of
each animal was determined by suspending the animal on a spring
balance and weight of each animal taken and recorded. Price of each
animal was determined by watching the buyers and sellers bargain
until reaching at the final price of the animal. In determining body
measurements, body length (BL) was measured using tape rule as the
distance from the occipital protuberance to the base of the tail. Height
at wither was obtained by using platform upon which each animal
was placed. It was measured as the distance from the surface of the
platform to the withers using a meter rule. Girth circumference was
determined by taking the measurement of the circumference of the
chest with a tape. Height at rump was measured as the distance from
the surface of the platform to the rump using a measuring rule. Neck
length was the distance from the lower jaw to the point of the shoulder
using tape rule. Neck circumference was gotten by measuring the
distance round the neck below the lower jaw using the tape rule.

Data analysis

Data obtained were subjected to Multiple Correlation and
Regression Analysis using SAS' package. Where significant
differences occurred among means, Duncan Multiple Range Test!’
was used to separate them.

Results and discussion

The correlation relationships between the linear body measurements
and live weight of goats are presented in Table 1. It was found that
length of animal (LA), girth circumference (GC) and neck
circumference (NC) had highly positive significant (P<0.01)
influences on weight while heights at rump (HR) and abdominal
circumference (AC) had significant (P<0.05) influences on weight of
the animals. However, there was no significant (P>0.05) correlation
between height at wither (HW) and neck length (NL) with weight.
The regression analysis of linear body measurements for goats is
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presented in Table 2. The R? value was 92.23% while the F-ratio,
10.74 was highly significant (P<0.001). Variables like heights at
withers (HW), neck length (NL) and neck circumference (NC) were
also highly significant (P<0.001). This confirms the relationship of the
variables on live weights and prices of the animals. The regression
results between linear body measurements and prices of animals
showed a very highly (<0.001) significant relationships between all
linear body measurements and prices of goats. All their F-ratios are
highly significant at (P<0.01), confirming the significance of these
variables on the prices of the animals. The correlation relationship
between body measurements and the live weights of sheep are
presented in Table 3. It was found that all the linear body measurements
except girth circumference had positive significant correlation with
live weight. Neck circumference (NC), abdominal circumference
(AC) and length of animal (LA) had highly positive and significant
(P<0.001) influence on body weights. The regression analysis of
linear body measurements for sheep is presented in Table 4. The R?
value was 94.8 % while the F-ratio, 16.26 was highly significant
(P<0.01). Variables like heights at withers (HW), neck length (NL)
and neck circumference (NC) were highly significant (P<0.001). This
also confirms the relationship of the variables on live weights and
prices of the animals. The regression results between linear body
measurements and prices of animals showed a very highly (<0.001)
significant relationships between all linear body measurements and
prices of goats. All their F-ratios are highly significant at (P<0.01),
confirming the significance of these variables on the prices of the
animals. The correlation relationships between the linear body
measurements and live weight of goats showed that length of animal
(LA), girth circumference (GC) and neck circumference (NC) had
highly positive significant (P<0.01) influences on weight while
heights at rump (HR) and abdominal circumference (AC) had
significant (P<0.05) influences on weight of the animals. However,
there was no significant (P>0.05) correlation between height at wither
(HW) and neck length (NL) with weight. Alemayehu and Tikabo
(2010) found a very high (P<0.001) correlation relationship between
girth circumference (GC), animal length (AL) and height at withers
(HW) with live weight of animal. They found R* of 63% for goats.
They concluded that the higher correlation coefficient of body weight
with a given body dimension demonstrate that on the basis of the
dimensions of various measurements, the body weight could be
predicted more accurately. That girth circumference is the best used
for live weight estimation at farm conditions especially under
smallholder farmers. The regression analysis of linear body
measurements for goats revealed that the R? value was 92.23% while
the F-ratio, 10.74 was highly significant (P<0.001). Variables like
heights at withers (HW), neck length (NL) and neck circumference
(NC) were also highly significant (P>0.001). This confirms the
relationship of the variables on live weights and prices of the animals.
The regression analysis of linear body measurements for goats
revealed that the R? value was 92.23% while the F-ratio, 10.74 was
highly significant (P<0.001). Variables like heights at withers (HW),
neck length (NL) and neck circumference (NC) were also highly
significant (P>0.001). This confirms the relationship of the variables
on live weights and prices of the animals. Hamayun et al.,'s in a
research to find the relationship between body weights and body
linear dimensions found all values of body measurements to be higher
in males than females. That body weight had positive and highly
significant correlation (P<0.001) with body length (0.49), height at
withers (0.75) and heart girth (0.64). The highest and significant
correlation existed between live weight and girth circumference
which eventually was taken over by body length with advance in age.
The regression results between linear body measurements and prices
of animals showed a very highly (<0.001) significant relationships
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between all linear body measurements and prices of goats. All their
F-ratios are highly significant at (P<0.01), confirming the significance
of these variables on the prices of the animals. It is reported by
Ramesh et al.,” that estimation of price in small ruminants while
marketing is mainly based on the body condition and market demand.
That body condition is judged by healthiness of animals, body
configuration and average weight according to size and height. Dossa
et al.,?” found that selection criteria for small ruminants in Kano and
her environs were health status of animal with body conformation
being highly (P<0.001) significant that body size ranked significant at
(P<0.05). Therefore, important criteria were related to physical
appearance consisting of body size, apparent health and body
conformation. Agajiye®' stated that in marketing of small ruminants,
smallholders use visual observations and other proxy methods for
estimation of weights and prices. By visual observation, they consider
body condition and healthiness. Others are age of animals and
temperament. Therefore smallholders are encouraged to improve
body condition of their animals in order to attract higher premium
prices for their animals. The correlation relationship between body
measurements and the live weights of sheep was found that all the
linear body measurements except girth circumference had positive
significant correlation with live weight. Neck circumference (NC),
abdominal circumference (AC) and length of animal (LA) had highly
positive and significant (P<0.001) influence on body weights. The
works of Afolayan et al.,”> & Otoikhian et al.,” reconfirmed all these
findings. Afolayan et al.,”” in estimating live weight from body
dimensions of Yankasa sheep found that live weight was highly
(P<0.001) correlated with girth circumference at 0.94. Height, length
and girth circumference of the animals were directly related to the size
of the animals, hence, displayed moderate to very high positive
correlations with one another (0.79 and 0.87). In addition, the work of
Otoikhian et al.,” on correlation of body weight and body dimensions
of uda sheep under extensive management system found that distance
between eyes, ear length and ear width, tail length and live weight
increased progressively with age of the animal which eventually
decreased with age beyond 25 months. They found that positive
correlations were found between live weights of the animals and their
linear dimension parameters. The regression analysis of linear body
measurements for sheep shows the R? value to be 94.8 % with the
F-ratio, 16.26 and is highly significant (P<0.01). It reported that the
weight of sheep or goat fluctuates as a result of management system,
pregnancy, gut fill and lactation. However, linear measurements are
less affected by these factors and hence, allow for growth comparisons
of different body parts at any stage or phase of growth. Hamayun et
al.,'® in a research to find the relationship between body weights and
body linear dimensions found all values of body measurements to be
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higher in males than females. That body weight had positive and
highly significant correlation (P<0.001) with body length (0.49),
height at withers (0.75) and heart girth (0.64). The highest and
significant correlation existed between live weight and girth
circumference which eventually was taken over by body length with
advance in age. The regression results between linear body
measurements and prices of animals showed a very highly (<0.001)
significant relationships between all linear body measurements and
prices of goats. All their F-ratios are highly significant at (P<0.01),
confirming the significance of these variables on the prices of the
animals. Iyiola-Tunji et al.** had found price to be positive and
moderately correlated to back length (57.5%), chest girth (53.8%)
height at withers (53.5%) and leg length at (P<0.001). This shows that
the longer the legs of the animal, the higher the height at withers and
the higher the price.® That height at withers (HW) together with
animal length (AL) and girth circumference (GC) are the most
important variables used to obtain up to 38% prediction of price for
small ruminants. They therefore concluded that the price of small
ruminants in an open market can best be predicted from a combination
of leg length, girth circumference and loin girth.?® In summary, after
subjecting the measured parameters to various correlation and
regression analysis, the price was found to be positive and moderately
correlated to back length, chest girth, height at withers and leg length
at (P<0.001). This shows that the longer the legs of the animal, the
higher the height at withers and the higher the price. That height at
withers (HW) together with animal length (AL) and girth
circumference (GC) are the most important variables used to obtain
up to 38% prediction of price for small ruminants. Therefore the price
of small ruminants in an open market can best be predicted from a
combination of leg length, girth circumference and loin girth. In
conclusion, since the body measurements had positive and high
correlation with body weight indicating that body measurements can
be used for estimation of body weight in the field where scales are not
usually available. These may also be used as selection criteria.?” The
live body weight of the sheep and goat breeds could be estimated
based on the linear body measurements. Height at withers, girth
circumference and neck circumference were found to be the best
parameters to use for live weight estimation at farm conditions
especially under the small holder farmers. This could be used for
various purposes such as marketing, breeding and growth control. The
price of sheep and goat breeds is subjected to the weight. The price of
sheep and goats in an open market can best be predicted from a
combination of leg length and loin girth. Body conditions and market
demand mainly determined goat and sheep price estimation in the
areas.

Table | Correlation relationships between live weights and body measurements of goats

HW GC L.Animal HR AC NL NC Lvw

HW 0.074 0.188** 0.372%* 0.22** -0.032" 0.127%* 0.247**
GC 0.074%** 0.04 0.023 0.164%* 0.126%* 0.04" 0.012™
L.An 0.188%* 0.04" 0.703%* 0.228%* 0.745%* 0.401%*

HR 0.372%* 0.023 0.562** 0.41 I** 0.140%* 0.436** 0.278*
AC 0.221%* 0.164%* 0.703%* 0.411#* 0.193% 0.713%* 0.364%*
NL -0.032 0.126%* 0.228%* 0.140%* 0.193%* 0.172%* 0.228%*
NC 0.127%* 0.040™ 0.745%* 0.436** 0.713** 0.172%* 0.442%+*
Lvw 0.247%* 0.012™ 0.401%** 0.278%* 0.364%* 0.228%* 0.442%*

HW, Height at withers; GC, Girth circumference; LA, Length of animal; HR, Height at rump; AC, Abdominal circumference; NL, Neck length; NC, Neck

circumference; and LV, Live weight;
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Table 2 Regression result for goats

Copyright:
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Parameters Coefficient Standard error t-value Significance

Constant -6582.83 8020.2 -0.821 ok

HW -83.59 361.04 0.232 ok

GC -194.5 199.58 -975 ok

HR 616.92 693.55 890 ok

NL 626.65 392.32 -1.597 ok

NC 599.15 430.28 1.392 ok

AC -635.95 323.35 -1.967 ok

Fore leg length 249.08 1347.76 0.185 ok

Hind leg length -775.71 1076.5 -0.721 ok

AL 859.1 647.27 1.327 ok

WT.ANIM 453.35 168.39 2.692 ok

R2 92.23

F 10.74%+¢

Dependent variable: Price
Table 3 Correlation relationships between live weights and body measurements of sheep
HW GC L.Animal HR AC NL NC Lvw

HW 0.74 ¥k 0.694** 0.372%* 0.22** -0.032" 0.127%* 0.7 2%
GC 0.741#%* 0.04" 0.023" 0.164%* 0.126%* 0.04" 0.673%*
L.An 0.694** 0.04" 0.562%* 0.703** 0.228** 0.745%* 0.493**
HR 0.372% 0.023" 0.562%* 0.41 1% 0.140%* 0.436%* 0.278*
AC 0.221** 0.164%* 0.703%* 0.411#* 0.193* 0.713%* 0.364**
NL - 0.032™ 0.126** 0.228** 0.140%* 0.193** 0.172%* 0.228%*
NC 0.127%* 0.040" 0.745%* 0.436%* 0.713%* 0.172% 0.442%*
Lvw 0.712%* 0.673** 0.401** 0.278** 0.364** 0.228** 0.442%*

**Significant at 5% ns, Not significant;
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HW, height at withers; GC, girth circumference; LA, length of animal; HR, height at rump;AC, abdominal circumference; NL, neck length; NC, neck circumference;

and LVWV, live weight

Table 4 Regression result for sheep

Parameter

Constant

HW

GC
HR
NL
NC
AC

FRLG.LTH

HN
AL

LG LTH

WT AN

R2
F

Coefficient
-6198.99
-796.64
470.92
214.57
643.22
629.06
234.53
1369.15
-1336.43
485
261.77
94.8
16.26%+*

*ESignificant at |% **Significant at 5% ns not significant

Dependent variable: Price

Standard error
6017.14
910.65
235.68
677.24
564.36
3289
166.15
1557.72
1324
242.43
131.37

t-value
-1.03
-0.875
1.998
0.317
1.14
1913
-1.412
0.879
-1.009
0.2
1.993

Significance

etk
etk
sefok
etk
sefek
etk
etk
sfefok
ko
sefok

etk
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Conclusion and recommendations

From the findings of this research, it could be concluded that the
prices of sheep and goat breeds are subject to the weights. The prices
of sheep and goats in an open market can best be predicted from a
combination of leg length and loin girth. Body conditions and market
demand mainly determined goat and sheep price estimations in the
areas. It is recommended that in the absence of weighing scales, rules
could be used to estimate weights through body measurements for
better pricing of small ruminants.
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