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Phenotypic Characterization of Sudanese Kenana Cattle

¹Aamir, H.M., ²Babiker, S.A., ³Youssif, G.M. and 4Hassan, Y.A.

¹Animal Production Research Center, Kuku, Ministry of Animal Resource and fishers 
²Faculty of Animal Production, University of Khartoum 

³College of Pharmacy, The National Ribat University
4Atbara Livestock Research Station, Ministry of Animal Resource and fishers

Abstract: The phenotypic characteristics of Kenana cattle were studied in 300 heads in their natural
habitat. The body colour of Kenana cattle was mainly white represented 57.3% of the population studied.
Other colours light grey and grey which represented 31.3% and 11.3% respectively. Kenana cattle had
crescent shaped horns (curved upwards horns (69.3%), straight face profile (83.7%) and well developed
dewlap (97.0%). The hump was cervico-thoracic pointing to the back (96.0%). The udder was well
developed with well spaced teats (88.3%). The overall averages of body measurements (cm) as horn
length, ear length, face length, heart girth, pelvic width and body length were 16.40, 22.96, 43.73, 154.07,
33.81 and 133.02, respectively.
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INTRODUCTION

Sudan is the largest African country occupying an
area estimated to be one million square miles, with
variations in climatic conditions, vegetation, soil types
and animals. Kenana cattle are a subtype of the
Northern Sudan short horned Zebu with typical dairy
characteristics and are considered as one of the best
milkers in Africa[2,9,13,5]. These cattle are also used for
beef production and traction. They are found largely in
their traditional areas of origin in the plains adjacent to
the Blue and White Nile Rivers, in an area stretching
south from Khartoum to the Ethiopian border[4]. They
are commonest in the Blue Nile, White Nile, Sennar
and Gezira States. Kenana cattle are classified into two
strains northern Kenana cattle (fung cattle) and
southern Kenana cattle (Kosti). They are medium to
large size. Coat colour is white or steel grey, with
gradation from nearly white to steel grey shading to
nearly black on head, neck, hump, hindquarters and
legs. The hump is cervicothoracic in position, large in
the male. Mature cows may be 130 cm tall at the
shoulders and weigh up to 450 kg while bulls are
141cm tall and weigh 550 kg. Calves are usually born
red or reddish-brown in colour, which changes
gradually to white-grey at 1-6 month of age[2,10,12,14].

The udder is of good shape and size with large,
well-spaced teats. To design and implement the modern
breeding programs for dairy cattle improvement, it is
essential to collect basic information and determine the
genetic and non-genetic influences on milk yield and

the related traits[15]. Morphological descriptions have
been used to rank animal population according to their
levels of phylogenetic distinction[7] , thus allowing
distinction between breeds and strains. 

They can also be used to evaluate breeding
goals[16]. Measurements have also been used to assess
type and function in beef and dairy cattle, sheep and
goats and the animals value as potential breeding
stock[1,3,6,8]

In Kenya[11] phenotypically characterized two
breeds of zebu cattle which were Maasai and Kamba,
the measurements taken were face length, pelvic width,
ear length, horn length, heart girth, height at wither,
body length and tail length. The data were classified on
the breed and age; all the measurements were
significantly higher for the Maasai breed and influenced
by the age. The objectives of this study are determine
the locations and characterize body size and shape in
Sudan zebu cattle with special reference to the Kenana
cattle.

MATERIAL AND METHODS

The herds included in this study were located at
Sennar and Blue Nile States, on the east and west Blue
Nile banks (figure 1). This area is inhabited by
different tribes, Kenana, Ruffaa El hoy, Kawahla, Beni
helba and Fallata who raise this breed. Most of the
cattle were owned by Kenana and Ruffaa El hoy tribes
(Table 1).Kenana cattle used in this study were divided
into three groups according to age (5-8 years, 9-12
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years and 13-16 years).
Phenotypic data and animal measurements were

collected and taken from 300 cows. A measuring tape
(cm) was used for all measurements. The external body
measurements included: Face length (FL) the distance
between the head pol and muzzle, Ear length (EL)
from the base of the ear to it’s tip, Horn length (HL)
form the horn base to the tip, Neck length (NL) taken
from point of the shoulder to the base of the neck,
Height at withers (HW) taken from the ground level to
the highest point of withers, Height at the hump tip 

(HHT) measured from the ground to the highest point
of the hump, Heart girth (HG) the circumference
around the chest at the fourth ribs, Heart girth around
hump (HGH) measured a round the chest including
hump, Hump height (HH) was taken from the base of
the hump to its highest point, Teat length (TL) from
the teat base to it’s tip, Pelvic width (PW) the distance
between the medial surfaces of tubercoxae, Tail length
(TL) from the base of the tail to it’s tip and Body
length (BL) was taken from the point of the shoulder
to the pin bone. 

Fig. 1: Illustration of the locations of Kenana cattle
*= Locations of Kenana cattle in Sennar and Blue Nile States

Table 1: Locations and tribal owners of Kenana cattle on the West and East banks of the Blue Nile.
West Bank  East Bank
--------------------------------------------------------------------------- ----------------------------------------------------------------------------
The area Owner tribes  The area Owner tribes
El rowda Kenana El Suki Fallata
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
El sidra Kenana & Kawahla El Dinder Ruffaa El hoy
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Soaad Kenana Helat El beer Kawahla
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
El engefao Kenana Wad-ice Kenana
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
El gwazat Kenana El gomeza Beni helba
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Um banein Kenana & Ruffaa El hoy El hegair Kenana
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wad-eraik Kenana & Ruffaa El hoy Bonzoga Kenana & Fallata
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Dar agiel Kenana& Ruffaa El hoy Badoss Kenana & Fallata
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
El liuona Ruffaa El hoy Abzour Fallata
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Abo hogar Kwahla & Beni helba Daiwa Fallata
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Table 1: Continue.
Abo naama Kenana & Kawahla Asawlial  Kenana & Ruffaa El hoy
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ganofa Kenana Taiba El beelalab Kenana
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

El gari Kenana
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

El azaza Kenana

RESULTS AND DISCUSSION

Results: Table (2) shows subjective description of
some body features of Kenana cattle. The characteristic
colour of Kenana cattle in general is white, light grey
with dark grey on head, hindquarters and legs, and
grey with black shadings on head, neck, hump and
thighs. The percentages of these colours were 57.3%,
31.3% and 11.4% respectively. Points as eye lashes,
muzzle, tail tip hair and coronet were black. The horns
of Kenana cattle studied were short to medium length
(6-28 cm), sometimes the horns were loose.

Crescent shaped horns represented 69.3% of the
population studied. Straight upwards horns represented 

14.3%, inwards curved horns were 11.4% and a
straight lateral horns were 5.0%. In general, the face of
Kenana cattle is thin. The straight facial profile was
common 83.7% and some individuals had convex facial
profile which represented 16.3%. The location of hump
was cervico-thoracic. It was larger in the male than the
female. About 96.0% of Kenana cattle studied had
humps pointed to the back and a few individuals had
straight stature 4.0%. Kenana cattle dewlap is well
developed and large representing 97.0% and the
moderately developed dewlaps represented 3.0%. As
seen in table (2) subjective evaluation of the udder
shape indicated that it is well developed and the teats
are well spaced 88.3%.

Table 2: Some of the body features of Kenana cattle
Feature Sample size  % of Total
Coat colour
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
White 172 57.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Light grey-dark grey on head, hindquartersand legs.  94 31.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Grey with shadings (black on head, neck, hump and thighs)  34 11.3
Horn shape
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Straight upwards 43 14.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Straight lateral 15 5.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Curved upwards (crescent shape) 208 69.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Curved inwards 34 11.3
Face profile
Straight 251 83.7
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Convex 49 16.3
Hump shape
traight 12 4.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pointed backwards 288 96.0
Dewlap
Well developed 291 97.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Moderately developed 9 3.0
Udder shape
Well developed 265 88.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Strong fixed 24 8.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pendulous 11 3.7
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Table 3: Means and Standard errors of Kenana cattle body measurements (cm) at different ages
Traits Age of cattle

------------------------------------------------------------------------------------------------------------------------------------------------
5-8year 9-12 years 13-16 years Overall
----------------------------- ------------------------------- ------------------------ ----------------------------
Mean SE Mean SE Mean SE Mean SE

Horn length 12.02a  0.41 17.92b  0.41 19.88C 0.41 16.40 0.24
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ear length 22.88a 0.08 23.00a 0.08 23.00a 0.08 22.96 0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Face length 43.50a 0.12 43.67a  0.12  43.94a 0.12 43.74  0.07
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Hump height 10.96a  0.14 11.39 b  0.14 11.96c  0.14 11.44 0.08
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Cranial teats length 5.56a  0.08 6.19 b  0.08 6.21 b  0.08 5.99 0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Caudal teats length 4.60a  0.08 5.20b 0.08 5.23b 0.08 5.01 0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Tail length 93.50a  0.60  93.84a  0.60  93.95a  0.06 93.76 0.35
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Height at wither 122.69a  0.35 123.96b 0.35  124.07b 0.35 123.57  0.20
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Height at hump tip 125.14a  0.69 126.94b  0.69 129.76c 0.69 127.28 0.40
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Heart girth 151.97a  0.69 154.43b 0.69  155.82b 0.69  154.07 0.40
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Heart girth around hump 162.83a  0.74 166.38b 0.74  166.59b 0.74 165.27 0.43
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Neck length 42.75a 0.13 43.18a 0.13 43.18a 0.13 43.04  0.07
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pelvic width 33.23a 0.09 33.79b 0.09 34.40c 0.09 33.81  0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Body length 131.50a 0.28 133.44b 0.28 134.11a 0.28 133.02 0.16
* Means on the same row having different superscripts are significantly different (P<0.05)

However, a well strong fixed udder was found in
8.0% of the samples studied and in a few individuals
the udder was pendulous 3.7%. According to age
ranges studied variations in external body
measurements such as face length, ear length, neck
length and tail length were not significant as age
progressed from five to sixteen year and the overall
means (cm) for the three age groups studied were
43.733, 22.960, 43.037 and 93.780 respectively.

The hump height, height at hump tip and pelvic
width increased significantly (p<0.05) as age
progressed. The cranial teats length, caudal teats length,
heart girth, heart girth around hump and body length
increased significantly from five to twelve years and
the increase was not significant beyond sixteen years
of age. The body length rang of Kenana cattle was
131.50 - 134.11cm while average body length was
133.02 cm.

Discussion: According to phenotypic characteristics
investigated Kenana cattle had three main colours
which were white, light grey with dark grey on head,
hindquarters and leg and grey with black shading on
head, neck, hump and thighs. Saeed et al.[14] also found
that the characteristic colour of Kenana cattle was light
grey with gradation from nearly white to steel grey
sometimes with shading to nearly black on head, neck,
hump, hindquarters and legs. Points as muzzle, tail tip

and cornets were black. The grey colour was due to
the mixture of black and white hairs on the body coat.

The shape of the horns of Kenana cattle was
mainly crescent and curved upwards. The horn length
was short to medium (6!28 cm). This finding agreed
with that of Bennet et al.[2] Mason and Maule[9] and
Saeed et al.[14] who found that Kenana cattle had short
horns, indicating that this breed was derived from
original African short horn and Asiatic long horn zebu.

The face profile of Kenana cattle was thin with
straight profile in 83.7% of the population studied and
16.3% were convex. Saeed et al.[14] also found that the
face facial profile of Kenana cattle was thin, with
convex but sometimes with straight profile.

The hump shape of Kenana cattle showed that the
location of the hump was cervico-thoracic, and was
observed to be larger in the male than in the female.
In 96% of Kenana cattle studied the hump was pointed
to the back and in a small percentage 4.0% was of
straight stature. This finding was in agreement with
Bennet et al.[2] and Saeed et al.[14] who reported that
Kenana breed had well developed hump which was
cervivo-thoracic, larger in the male than the female and
has a tendency to hang to the rear. Mason and
Maule[10] suggested a classification of cattle of east and
south Africa based on the position of the hump
(thoracic or cervico-thoracic).
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The dewlap of Kenana cattle was well developed
and large in most of the samples 97.0%, which was
consistent with that reported by Saeed et al.[14]. The
subjective evaluation of the udder shape of Kenana
cattle indicated that it was well developed and the teats
were well distributed in 88.3% of the cows studied,
8.0% had strong fixed udder and 3.7% had pendulous
udders this result was also in agreement with the
findings of Saeed et al.[14] who found that the udder of
Kenana cattle had a good shape, large size, and well-
placed teats. The good udder shape is an indication that
Kenana cattle are an important indigenous breed for
milk production.

The external body measurements taken at different
ages as hump height, height at hump tip and pelvic
width increased significantly as age progressed. This
indicated that these measurements were affected by age
and the live weight of the animal. Mwacharo et al. in
Kenya also found that the body measurements of two
African breeds (shorthorn zebu cows) were significantly
influenced by age. The body length of Kenana cattle
studied increased significantly from five to twelve years
and the overall mean was 133.02 cm. Saeed et al.[14]

found that mature cows of Kenana cattle reached above
130 cm of the body length. This slight difference from
our finding might be due to the difference in the ages
of the cattle studied.
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