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ABSTRACT: Data on (239) females from Kenana cattle population reared in the Um-Benein livestock
Research Station and villages around in addition to some areas in the Gezira State were used in this
study to determine milk production, the relationship between linear body measurements and
between the latter and age and milk production. Traits studied were daily milk yield (DMY), days in
milk (DM), height at withers (HTW), heart girth circumference (HGC), abdominal circumference (ABC)
and body length (BL) with the ultimate goal to securing a valid indicators of dairy potential of Kenana
cattle .The overall means of daily milk yield and days in milk for Kenana cattle were 4.3 0.376 (kg)
and 249.982.96 days, respectively. Peak daily milk yield was 5.740.33 (kg) reach at the third
lactation. The correlation coefficients between daily milk yield and linear body measurements were
0.36, 0.20, 0.54 and 0.28 for heart girth, abdominal girth, body length and height at withers,
respectively. Prediction equation was derived to estimate milk yield with (0.52) coefficient of
determination (R2). Means daily milk yield (kg) obtained using the estimated method and developed
equation using linear body measurement were 4.721 0.162 and 4.7050.090, respectively. No
significant differences (P≤0.05) in means of daily milk yield obtained using the two methods.
Keywords: Linear body measurements, milk yield, Kenana cattle, Sudan.
INTRODUCTION
Almost since the beginning of the written history, man has been concerned with the productivity of his farm
animals. The physical laws of nature dictate limits within which various body dimensions of our cattle may vary.
Animals that are too productive for a particular environment are less well adapted. It is necessary to find animals
that are well adapted to the environment of each farm and describe their type by objective measurements such as
linear body measurements of different parts of the animals. Defining differences between animals is necessary if
genetic progress is to be made. Body measurements allow detection of change that occur in the herd or breed
earlier than they may be detected visually. A body measurement therefore quantifies change in animal
performance over the time. They serve as supplemental information to performance test results (Bosman, 1997).
Livestock in Sudan is characterized by diversity, the wide range of breeds and types of farm animals found in
Sudan, in one sense reflect the great heterogeneity of the natural environment in which animal production take
place, and the continuing efforts of the producer to obtain a type best suited to own environmental circumstances.
Productivity in livestock can be determined using some phenotypic measurements. Using body measurements can
be useful in defining performance in many cases. In literature, there are reports showing relationships between
body measurements and performance traits (Sieber et al., 1988, and Yanar et al., 2000). Kenana cattle is
considered one of the promising dual purpose animal, yet information on their linear body measurements and their
relation with performance traits such as milk yield are limited. Hence, this study was conducted to provide essential
information on some of these linear body measurements.
MATERIALS AND METHODS
Location of study
The data in this study was collected from Kenana cattle herd at Um-Benein Research Station and villages
around it, they were located in Sinnar state on the western bank of the Blue Nile river about 360 km south of
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Khartoum and 9 km south of Singa. It lies between latitude 13° 04 N and longitude 33° 56 E and is 435 meter
above sea level. There are three distinct seasons in the year based on rain fall and temperature: Winter (NovemberFebruary), hot summer (March-June); and wet summer (July-October) with some showers in May and June. In
addition to some herds were studied in the Gezira State.
Animals and their management
A total number of 239 Kenana cattle populations were randomly sampled from different areas, including UmBenein and villages around, in addition to some herds in Gezira State. All the animals were housed in pens fenced
by wood materials, steel pipes and sheds of local materials and corrugated zinc sheets. Water was available all the
time in steel troughs.
Data collection and Statistical analysis
Data were collected on the following traits: Daily milk yield (DMY) in kilograms, lactation length (Days in milk)
and linear body measurements (LBMs) namely, Heart girth circumference (HGC), Abdominal girth circumference
(ABGC), Body length (Bl) and Height at withers (HTWs). The linear measurements were measured in centimeters
with a Daltons weighing band. The HGC was measured as the minimal circumference around the body immediately
behind the front shoulder; the ABGC was measured as the minimal girth around the body immediately around the
abdomen; Bl was the distance from the point of the shoulder to the ischium; HTWs was the widest point at the
center of the stifle. The data were compiled according to the age groups (1 to 5) and lactation number (1 to 7). The
collected data was subjected to statistical analysis program in the SPSS (1983), using least squares analysis of
variance fixed model procedure(Harvey, 1979) model one to find-out the effect of lactation number on milk yield, to
find-out a formula for linear regression of linear body measurements (LBMs) namely, Heart girth circumference
(HGC), Abdominal girth circumference (ABGC), Body length (Bl) and Height at withers (HTWs) on daily milk yield (kg)
and to find-out the persons correlation between linear body measurements and daily milk yield with the ultimate
goal to securing a valid indicator of potential of the Kenana cattle.
The residual mean square was used as the random error term to test the significance of differences among
groups.
The general model fits the data was: Yijkl = μ + Aj + Lk + Hl + eijkl
Where:
Yijkl = The trait studied (Daily milk yield).
μ = The overall mean underlying the trait.
Aj = The effect of jth age (for j = 1…5).
Lk = The effect of kth lactation number (for k = 1…7)
Hl = The effect lth of herd (for l = 1…3).
eijkl =The random error term (All factors considered fixed except for the random error term).
RESULTS AND DISCUSSION
Significances of body weight, milk yield and body measurements in dairy cattle breeds have been studied by
a number of researchers. Most of the investigators reported that larger and longer cows produced higher amount of
milk (Harville and Henderson, 1983; Kerr et al., 1985; Sieber et al., 1988; Glunski and Litwinczuk, 1999; Yanar et
al., 2000).
Also genetic and phenotypic relationships among body weight, body measurements and milk production
have been investigated by several authors (Baginda et al., 1985; Moore et al., 1991; Akbulut et al., 1998), but
results have been inconsistent.
The effect of age on Kenana cattle breed was also observed. Age was found to have a high significant
differences (P<0.05) on daily milk yield and lactation length of the animals.
Means and standard error of daily milk yield and lactation length are presented in Table 1. The daily milk
yield in this study was 4.300.38 the lactation length was 249.982.97 days which was lower than that reported by
Abdalla et al. (1990) 283.0040.00 days for the same breed at Um-Benein livestock Research Station.In general,
daily milk yield and lactation length incraeased as age advanced and then decreased for animals in age group
>10yrs. The effect of herd on kenana cattle was also observed. Herd was found to have a significant differences
(P<0.05) on daily milk yield and lactation length. The values are shown in Table1. Means and standard errors for
daily milk yield and lactation length by two methods were tabulated in Table 2. The values were not statistically
significant (P<0.05). Table.3 contains least square means of estimated daily milk yield according to lactation
numbers (1st to>6th), showed that the peak daily milk yield was reached in third lactation (5.75 kg) which was
similar to that reported by Osman, 1970; Elkhidir et al., 1979, this results was higher than that reported by Osman
(1972) for Northern Zebu cattle in range and lower than the reported one by Osman (1970) for the same cattle
breed. Differences among means while the mean multiple comparison was performed using Duncan multiple range
test for daily milk yield according to lactation numbers were statistically significant (P<0.05).
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Table 1 - Least square means (meansSE) of Some productive traits of Kenana cattle
according to age groups and herds
Factor

NO

Daily milk(kg)

Lactation length( days)

Overall
Age (yrs.):
3-4 yrs.
5-7 yrs.
8-10 yrs.
>10 yrs.

239

4.300.38

249.982.97

02
52
82
103

2.761.67
4.910.34
5.710.26
3.470.70

210.0031.30
238.576.88
255.365.29
248.2519.43

156
46
37

3.220.36
7.470.50
6.010.35

248.673.54
260.226.61
241.008.19

Herds:
Um-Benein
El-Managil
Wad-Medani

Table 2 - Least square means (meansSE) of some productive traits of Kenana cattle
using equation and scale
Factor
Overall
Equation
Scale

NO
62
31
31

Daily milk (kg)

Lactation length (days)

5.090.70
5.170.99
5.010.95

238.6.606.50
238.9.669.66
238.259.25

Table 3 - Least square means (meansSE) of milk yield of
Kenana cattle by lactation numbers
Factor
Lactations
1th
2th
3th
4th
5th
6th
>6th

NO

Daily milk(kg)

22
43
54
56
32
22
10

Overall

239

3.780.52abc
4.780.37a
5.750.33abc
4.760.32bcd
4.500.43de
3.590.52de
3.691.73cd
4.190.43

Means with the same letter not significantly different (P>0.05). Different letters
denote significant difference at (P<0.05).

Phenotypic correlation coefficients between linear body measurements and daily milk yield are presented in
Table 4. Generally, there were positive correlation between milk yield and all linear body measurements.
Correlation values between all linear body measurements and daily milk yield were statistically significant
(P<0.01). The results indicated that phenotypicaly longer cows had higher milk yield, and the results was similar to
previous reports (Moore et al., 1991; Glunski and Litwnczuk, 1999). Also the longer cows tend to be efficient as
smaller ones. The results were in accordance with findings of Hooven et al. (1968), Dickinson et al. (1969) and
Sieber et al. (1988).
Table 4 - Phenotypic correlation coefficient between daily milk yield and linear body measurements of Kenana
cattle breed.
Parameters
Daily milk yield (kg )

Heart Girth (cm)

Abdominal Girth (cm)

Body length (cm)

Height at withers (cm)

0.36**

0.22**

0.54**

0.28**

** Correlation is significant at the (0.01) level ( 2- tailed).

Table 5 presents the results of regression analysis, in which linear expression of all body measurements were
used in all age groups to predict contemporary daily milk yield. The predicting relationship of daily milk yield and
linear body measurements was determinate by regressing daily milk yield of the animal on linear body
measurements of Heart girth, abdominal girth, Body length and Height at withers. There were highly and significant
(P<0.05) regression coefficients between these body measurements and daily milk yield for the lactation studied.
The relationships were further ranked according to t- values, Table 5.
The best relationship with daily milk yield in Kenana cattle is body length (t=7.67) followed by heart girth
(t=1.85), abdominal girth (t=0.72) and height at withers (t=0.124). Regression equation was also derived to predict
daily milk yield in different lactation in Kenana cattle breed. The relatively high accuracy of prediction equation
obtained in this study suggested that regression equation was sufficient to use in prediction of daily milk yield from
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linear body measurements in Kenana cattle breed. However, more studies are needed to emphasis this statement.
This is advantageous especially in Sudan.
Table 5 - Coefficients associated with regression of daily milk yield (kg) on linear body measurements (cm) of
Kenana cattle breed
Model
1 (constant)
Abdominal girth (cm)
Height at withers (cm)
Body length (cm)
Heart girth (cm)

Beta
-18.526
0.00
0.004
0.171
0.042

SE
3.720
0.012
0.033
0.022
0.023

t value
- 4.976
0.724
0.124
7.670
1.850

sig.
0.000
0.470
0.901
0.000
0.060

Predicted equation: Ŷ = -18.526 + 0.009 (ABG) – 0.004 (HTWs) + 0.171 (Bl) + 0.043 (HG), (R2 = 0.52)

CONCLUSIONS AND RECOMMENDATIONS
In conclusion, findings in this study shows that Body length (cm) can best be indicator to predict daily milk
yield of Kenana cattle breed using regression equation. Also, Age played a major role on animal performance. Also
found those lactation numbers have effect on daily milk yield of animal as it tends to increase in advanced with
lactations. It also concludes and recommends that linear body measurements should be necessary to consider their
contribution to cattle performance prediction in improvement programs for commercial production.
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