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ABSTRACT

Article History The aim of this study was to morphometrically and morphologically characterized
Received: 5 August 2019 Malle cattle using some predefined qualitative and quantitative parameters. Data were
Revised: 9 September 2019 . .
Accepted: 11 October 2019 collected through field observations and linear measurements. Sample data were
Published: 20 November 2019 collected from 360 cattle of different ages and sexes for morphometrical measurements.

Qualitative traits were evaluated using non parametric tests. Quantitative traits were
Keywords analyzed using descriptive statistics. The observed coat color patterns of cattle were
Ethiopia predominantly plain. Red and white colored animals predominated across both the
mallelcatde ol sexes. The morphometrical measurements of Bulls with young age group (4 year age)

>trical traits . o e . .

ot e e i exert strong significant effect (p<0.01) on heart girth (HG), height at rump (HR),
Structural indices. height at withers(HW), neck circumference (NC), muzzle circumference (MC) and chest

depth(CD) while in cows with age group 4 significant effect (p<0.01) on heart girth
(HG) and muzzle circumference (MC) whereas (p<0.05) height at withers (HW) were
observed. Similarly, in age group 5 significance effect (p<0.01) on heart girth (HG),
neck circumference (NC) and chest width (CW) whereas (p<0.05) height at rump (HR)
and height at wither (HW) were also observed. The weight of the bulls and cows were
best assessed using skeletal measurements viz. body length, height at withers and
rump, besides chest depth and width. The structural indices indicated that the cattle
were well balanced and body length and height were more or less proportional. It was
conclude that, along with other managerial improvement, the productive aptitude of the
cattle through morphometry can provides relevant information to guide and enhance
their productive performance.

Contribution/Originality: The study contributes base line information for further scientific study in the study
region. Some particular breeds have particular morphological and morphometrical traits. The assessment of such

skeletal traits helps in understanding the adaptability of the animals to their agro climate.

1. INTRODUCTION

Ethiopia has one of the largest livestock resources in Africa with a national herd estimated to be 59.5 million of
cattle [17. The cattle in the country are adapted to varying agro ecologies from the highlands of the country
(primarily under mixed livestock farming system) to, the lowlands (where they are raised under extensive
/transhumance/ nomadic farming system [27]. Cattle adapted to a particular agro climate usually can perform
better provided the basic amenities related to the management are made available to them, understanding the agro

climate also provides an insight of the realistic developments that can be achieved through crossbreeding programs

8]
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Morphometrical traits provide an insight about the genotypes themselves and as most of the skeletal traits are
moderately to highly heritable [47]. Thus, assessment of the skeletal traits helps in understanding the adaptability
of the animals to their agro climate [57]. The traits (other than skeletal parameters) viz. chest girth, neck
circumference, canon circumference are closely correlated with the body weight of the animals [6, 77]. Hence, such
traits can serve as predictors for the body weight of the animals. The qualitative traits are those which are usually
correlated with the adaptation of the animals and hence are indicative of the agro climate where the animals are
acclimatized [57].

"Structural indices" on the other hand are the combinations of several linear measurements or morphometrical
measurement which collate with the type and function of a particular breed [87. Indices offer accurate estimation of
an animal's conformation when compared to individual measurements alone [97. Structural indices take into
account some genetically correlated phenotypic traits and these indices provide measures for understanding the
type and function for which the genotype was developed [10, 117. The cattle reared in South Omo Zone are known
to be one of the small East African zebu [127]. These indigenous types of cattle are yet to be studied in detail and
neither have they been characterized phenotypically using structural index parameters. This study was conducted
with the objectives of to characterize cattle morphologically and morphometrically using both qualitative and
quantitative parameters; and to develop some structural indices so as to access the type and function of the

indigenous cattle in the study area.

2. MATERIALS AND METHODS
2.1. Description of Study Area

The study was conducted in Malle district which is one of the eight districts situated in South Omo Zone of
Southern Ethiopia. The district covers an area of 1432 km?. The population density of the district is very sparse
with an estimate of 66 persons per km?. The district has 23 rural kebeles (villages) and 1 urban kebele. The altitude
of the district ranges between 600-1500 m.a.s.l. The study area is situated between 5.08°N -6.01°N latitudinal and
36.3°E -37°E longitudinally. It had comprised 40% mid-altitude which ranging from 1000-1400m a.s.I land whereas
60% is lowlands which has been ranging from the 605-999 m a.s.l. The mean annual rainfall is ranging from 800-

1200mm with annual temperature has lain between 18-35°C [137].

2.2. Site Selection and Sampling Techniques

The identification of cattle owners and study site were selected purposively because of they were known to
have a reasonably high density of cattle populations. A total of 360 adult cattle (120 bulls and 240 cows) of different
ages were selected randomly from different locations of study areas for the phenotype survey and morphometrical
measurements. A total of 120 cattle owners were selected randomly and interviewed by the researcher. The
respondents those who owned atleast 5 adult cattle and at least 5 years experience in rearing them and willing to
participate in the program were purposively identified and from the identified cattle rearers 30 % of them were
randomly selected from participant.

The cows and bulls those were free from physical defects were selected and it was ensured that the cows were
not pregnant beyond two months (was taken by asking the owners of the cattle), this was done to avoid baiseness in
morphometry due to pregancy. Care was taken to avoid animals which are emaciated or overconditioned as they
were considered as offlayers. The morphometry data were assessed using self devised equipments and according to
the methods suggested by Maciejowski and Zieba [87]. The body weight of the animals were taken from their chest

girth using tape measurements which was specifically developed for zebu cattle.
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2.8. Assessment of Qualitative and Quantitative Traits

Data on qualitative (morphological characters) and quantitative (morphometric measurements) were collected
and recorded on the format adopted from the standard description list developed by FAO [147]. A total of 16
qualitative characteristic viz. coat color and pattern, horn presence and color separately for male and female, horn
shape and orientation, hair length, ear shape and orientation, hump size, head profile and tail length were recorded
based on subjective visual observation. Similarly 15 quantitative traits/parameters/ such as body length (BL),
height at withers (HW), heart girth (HG), horn length (HL), ear length (EL), tail length (TL), height at rump (HR),
muzzle circumference (MC), pelvic width (PW), HC,chest width (CW), chest depth (CD), hip width (HiW), neck
length (NL) and neck circumference (NC) were measured and recorded using measuring tape and measuring stick.
Every experimental animal was identified by sex, age and location. Age were estimated by examining each animal’s
teeth as suggested by Pace and Wakeman [157. The height at wither (HW), chest width (CW), chest depth (CD),
hip width (HiW) and height at rump (HR) measurements were taken using the measuring plastic tape marked in
centimeter (¢cm) and a special measuring stick. A graduated measuring stick modified with sliding wooden caliber to
it sliding by hand vertically up and down to record height while the animals were measured their body parts in
standing position (with the correct posture in a straight-line) on four legs make a rectangle with head maintained in
an upright position as described by Goe, et al. [167]. On the other hand ear length (EL), muzzle circumference
(MC), pelvic width (PW), horn length (HL), tail length (TL) and heart girth (HG) measurements were taken using
a flexible measuring tailor’s tape. The measurements were taken at early in the morning to avoid the effect of
feeding and watering on the animal’s size and conformation. The structural indices were calculated according to the

methods suggested by Banerjee, et al. [117; Alderson [107; Salako [97.

2.4. Data Management and Statistical Analysis

Quantitative and qualitative variables measured and collected from field through survey and morphometric
measurements were summarized and described by descriptive statistics using Statistical Package for Social Sciences
(SPSS 14.0 for windows, release 14.0, 2005). The qualitative traits were accessed using non parametric methods (chi
square analysis) while the means of the quantitative parameters were accessed using one way ANOVA and the
significant means were compared by using Duncan’s Multiple Range Test, values were considered significant at
P<0.05. The effect of location and sex on linear size measurements was analyzed using the following linear model.

Y= u+ a+ b + cx +ej

th

Where: Y;= observation value due to *agro ecology and ;" sex and k™ age within a sex.

u= Overall mean.

a= Effect of /agro ecology on the  parameters studied.

b= Effect of j sex (j; 1=heifers/cows, 2= steers/bulls) on the qualitative and quantitative parameters.
cx= Effect of age within a sex.

e;= Residual random effect error associated with the (ij)* observation.

3. RESULTS
3.1. Morphological Characteristics of Malle Cattle

The results pertaining to the qualitative traits of the Malle cattle reared in the studied areas show Table 1 that
(irrespective of sex) most of the cattle had plain followed by patchy and spotted color patterns. The predominantly
the coat colors of the cattle were red and white. Besides the same a minuscule number of cattle too had grey, black,
fawn and roan coat colors. The coat color variations (P<0.05) were also observed across the agro ecologies but the
trend was more or less similar. Majority cattle are horned with brown and white horn colors. The horn shape and

orientations too varied among the bulls and cows reared across the two locations.
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Table-1. Morphological Characters of the bulls and cows as observed across study areas (%).

Male Female

Characters 5 -

Midland Lowland Overall Xz Midland Lowland Overall X
Coat color pattern 0.19 0.01%
Plain 70.7 74.2 72.5 82.8 72.9 77.9
Patchy 25.9 14.5 20 12.3 10.2 11.
Spotted 3.4 9.7 6.7 4.9 16.9 10.8
Body hair coat color 0.22 0.09
black 6.9 6.5 6.7 1.6 3.4 2.5
Dark 5.2 3.2 4.2 1.6 2.5 2.1
Red 36.2 50 43.8 46.7 39 42.9
White 241 12.9 18.3 21.8 15.3 18.3
Fawn 17.2 11.8 14.2 13.1 20.3 16.7
Grey 10.8 9.7 10 14.8 12.7 18.8
Roan 0 6.5 3.8 0.8 6.8 3.8
Presence of horn 0.08 0.10
Present 91.4 98.4 95 95.1 98.3 96.7
Absent 8.6 1.6 5 4.9 0.9 2.9
Horn colour 0.59 0.15
Black 15.8 9.7 12.6 1.9 18.7 13.8
Brown 70.2 74.2 72.3 77.9 70.1 T4.1
White 14 16.1 15.1 8.2 16.2 12.1
Horn orientation 0.00** 0.00**
Tips pointing laterally 19 1.6 10 12.3 0 6.3
Upward 46.6 79 63.8 52.5 60.7 56.5
Downward 1.7 0 0.8 1.6 0 0.8
Forward 31 17.7 24.2 32.8 38.5 35.6
Backward 1.7 1.6 1.7 0.8 0.9 0.8
Horn shape 0.28 0.02*
Straight 17.2 9.7 13.8 14.8 4.2 9.6
Curved 77.6 90.3 84.2 82 94.9 88.3
Lyre shape 1.7 0 0.8 0.8 0 0.4
Loose shape 1.7 0 0.8 0.8 0.8 0.8
Polled 1.7 0 0.8 1.6 0 0.8
Hair length 0.00™* 0.00™
Short 60.3 93.5 77.5 80.3 94.9 87.5
Medium 39.7 4.8 21.7 18.9 2.5 10.8
Long 0 1.6 0.8 0.8 2.5 1.7
Ear orientation 0.08 0.18
Erect 27.6 16.1 21.7 11.5 11 11.3
Lateral 65.5 82.3 74.2 86.9 82.2 84.6
Drooping 6.9 1.6 4.2 1.6 6.8 4.2
Ear shape 0.44 0.24
Rounded 13.8 11.8 12.5 9.8 13.6 11.7
Straight-edge 86.2 88.7 87.5 90.2 86.4 88.3
Hump size 0.01* 0.04*
Absent 0 0 0 4.9 5.1 5
Small 36.2 58.1 47.5 79.5 89 84.2
Medium 55.2 29 41.7 14.8 4.2 9.6
Large 8.6 12.9 10.8 0.8 1.7 1.3
Head profile 0.01* 0.06
Straight 67.2 87.1 77.5 73.8 81.4 77.5
Concave 13.8 1.6 7.5 10.7 3.4 7.1
Convex 13.8 11.8 12.5 15.6 13.6 14.6
Ultra-convex 5.2 0 2.5 0 1.7 0.8
Tail length 0.00™" 0.12
Short above hocks 1.8 0 0.8 0.8 0.8 0.8
Medium about hock 40.4 12.9 26.1 27 16.1 21.7
Long below hocks 57.9 87.1 73.1 72.1 83.1 77.5

The value observed between the two agro-ecologies significantly different at * (X’<0.05); ** (X’<0.01); X’= Pearson Chi-square; midland (N=60) and lowland
(N=60).

The horns of the cattle were long and wide with curved, straight and lyre horn shape. Their horns were

emerged and oriented upward, forward and tips pointing laterally. The horn orientation and hair length were varied
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(P<0.01) across location and sexes. The most common type of hair is sort, smooth and shiny. Majority of the cattle
are characterized by lateral ear orientation, with very few of them having droopy ears. Most of the cattle had small
to large hump size the proportion of which varied (P<0.05) both across location and sexes. Most of the cattle had
straight and convex head profile. Most of them have long tail (below the hocks). The head profile and tail length of
the bull varied (P<0.05) across both the locations. The study indicated that most of the bulls and cows have straight

facial profile.

3.2. Morphometric Measurement of Malle Cattle

The findings relevant to the morphometrical traits of the Malle cattle population of bulls were similar across
the study areas and for the age group studied Table 2. The variation was higher among the younger bulls when
compared to the older counterparts. The study indicated that the heart girth (HG), height at rump (HR),height at
withers (HW), neck circumference (NC), muzzle circumference (MC) and chest depth (CD) values were higher
(P<0.05) among the bulls of 4 years of age and reared in the lowlands. Study further indicated that among the bulls
from age category 5 the pelvic width (PW) was wider (P<0.05) among the bulls raised in the midlands.

The findings indicate that the differences were mostly observed among the cows aged 4 years old Table 3. The
findings show that the HG values were higher (P<0.05) among the cows reared in the lowlands, the trend was also
similar for MC and HW. The results also show that the cows aged 5 years old had higher (P<0.05) values for HR,
HW and CW. The results also show that there were no differences among the morphometrical traits of the cows

aged around 6-9 years of age.

Figure-2. Typical feature of Malle cow (lef) and bull (right) within its natural production environment.
Source: photographed during survey.
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Table-2. Zoometrical measurements (cm) (Mean £ SE) of steers/bullsin the two agro-ecologies.

Traits Age group
4 years old (Mean * SE) ] 5 years old (Mean * SE) 6-9 years old (Mean * SE)
Midland Lowland Overall Midland Lowland Overall Midland Lowland Overall
EL 17.78+.45 18.00£.60 17.85+.36 18.94+£.43 17.42+£.89 18.52+.41 18.4%.42 18.69+£.24 18.58+.22
BL 116.46%£1.79 120.8£1.67 118.56+1.28 119.55£2.0 121.28%+2.86 120.04%1.63 115.2£1.86 118.40£1.28 117.20£1.07
HG 180+1.88b 142.83+£2.92 1385.67%+1.9 137.72+2.08 137.85+3.19 137.76+1.68 140.72+1.98 139.14%+1.72 139.78%+1.30
HL 26.38+1.29 32.07%£2.8 29.23%+1.65 24.4711.92 21.71%£2.48 23.66%1.53 27.16£1.90 26.59%1.56 26.80%£1.20
TL 73.26+1.79 74.841+1.96 74.00£1.30 73.72+2.19 75.856+£2.5 74.82+1.71 75.837£1.5 74.85+1.20 75.041.95
HiW 40.98%+1.31 39.84%1.35 40.421.93 41.05%+.90 38.567£1.34 40.86%.77 39.60%.94 39.85%+0.71 39.44%.56
HR 104.46+1.4> 110.84%12 107.42%+1.0 107.27%£1.51 109.28+1.91 107.84%+1.20 110.2+1.14 107.97+.98 108.8+.75
HW 107.58%1.5 118.9£1.344 110.5%£1.17 110.94%1.87 111.57%£2.73 111.12%1.52 114.6£1.70 111.88%+1.25 112.56%+1.02
NL 39.2611.22 40.84%.97 40.00%.79 39.22+1.0 41.28%1.34 39.80%.82 38.96%£1.32 38.95%.79 38.95%.69
HC 29.66+1.22 31.38%.80 30.46%.76 30.66%.52 29.85%1.16 30.44+%.49 30.60%.47 30.02+.42 30.23%.31
NC 54.26+3.1b 70.5314.372 61.82%3.0 64.44%£2.36 66.42+3.88 65.00£1.98 67.812.5 68.45%+2.16 68.20%+1.65
MC 35.6611.09P 39.563£1.384 37.46%+.93 37.94%.92 37.14%£1.29 37.72%.74 39.84%.69 39.85%.05 39.563%.40
CD 51.26+.96P 57.92+1.432 54.35+1.04 53.72+£1.19 53.856+£2.19 53.76£1.03 61.7614.14 55.57%.85 57.88+1.65
CW 39.46+1.47 48.830%+1.28 41.25%+1.08 40.661+1.01 41.42%2.62 40.88%+1.00 42.12%.74 41.83%1.0 41.62%.68
PW 33.00%.45 33.23%.78 33.10%£.43 33.88+%.344 21.28+1.08P 33.16%.44 32.92%.50 32.04%.43 32.87%.33

2b (p<0.05) result between the two agro-ecologies significantly different; EL=Ear length, BL=Body length, HG=heart girth, HL=Horn length,TL=Tail length, HIW=Hip width, HR= Height at rump, HW= Height at withers,

NL= Neck length, HC=hock circumference, NC=neck circumference, MC=muzzle circumference, CD=chest depth, CW=chest width, PW=pelvic width; midland (N=60) and lowland (N=60).

© 2019 Conscientia Beam. All Rights Reserved.
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Table-3. Zoometrical measurements (cm) (Mean £ SE) of heifers/cowsin the two agro-ecologies.

Traits Age group
4 year (Mean + SE) | 5 year(Mean * SE) | 6-9 year(Mean = SE)
Midland Lowland Overall Midland Lowland Overall Midland Lowland Overall

EL 18.6 £.31 18.5+.25 18.55£.19 18.48+.28 18.33£.39 18.42+.23 18.6+.25 18.46+.24 18.54%.17
BL 114.3+1.08 116.1£1.22 115.4+£.84 113.78%£2.13 118.09%1.87 115.49%1.5 114.5%.97 115.76%+1.2 115.12+.77
HG 129.6+1.19P 134.14.92 132.3+.77 128.18+1.14b 136.66%£1.914 131.54%1.16 182.22%1.19 185.47%£1.36 133.72+£.9
HL 27.88%+2.21 32.80£1.60 30.95%1.31 30.87%£2.29 27.09%£1.97 29.34%1.58 27.01£1.88 30.72%1.8 28.73£1.12
TL 74.22+1.16 74.34%£1.23 74.29+.86 72.21+£1.27 73.88%£1.71 72.66£1.01 73.74%.85 73.47£1.24 73.61£.73
HiwW 40.00%.79 38.78+.62 39.27+.49 37.90%0.58 39.61%1.11 38.568+0.57 38.64%.54 39.60%.48 39.09%.37
HR 104.03%.85 106.02+.97 105.22%.68 108.58+.73b 106.52+1.274 104.71£0.69 104.13%.99 104.75%.94 104.41£.68
HW 104.161+1.24b 107.47£.92 106.14%.76 102.0+1.46" 108.80%1.372 104.69%1.12 104.94%1.12 106.35%1.24 105.6£.83
NL 40.06+.88 39.89%.51 39.66%.46 40.25+.99 40.38%.59 40.30%.64 38.66%.69 38.566%.58 38.61%t.45
HC 29.09%.45 28.10%.32 28.50%.27 28.96+.50 29.80%.55 29.30%.37 28.22+.23 29.08%£.40 28.60%.22
NC 56.561£1.60 59.39%1.13 58.23%.94 55.21t1.61P 65.95+£1.654 59.47%£1.37 57.831.90b 61.50%1.122 59.568%.73
MC 35.22+.65P 38.283+.552 37.02%.45 36.98+.77 36.57%.77 36.79%.55 36.835+.78 38.29+.75 37.25+.55
CD 52.45%.60 53.566%.88 53.11%£.58 51.21£1.04 52.567£1.36 51.75%£.82 53.44%.50 54.21%£.71 53.80%.42
CW 39.88%1.23 38.67%.84 39.14%.70 36.78+.9P 48.19%1.792 39.82%.99 39.08%.74 39.89£1.20 39.20%.68
PW 33.08%.65 32.97+.38 33.00%.34 31.98%+.49 32.38%.45 32.09%.35 32.81%.24 32.66+.32 32.74%+.19

ab (p<0.05) result between the two agro-ecologies significantly different; EL= Ear length; BL=Body length, HG=heart girth, HL=Horn length, TL=Tail length, HiW=Hip width, HR= Height at rump, HW=
Height at withers, NL= Neck length, HC=hock circumference, NC=neck circumference, MC=muzzle circumference, CD=chest depth, CW=chest width, PW=pelvic width; midland (N=60) and lowland (N=60).

© 2019 Conscientia Beam. All Rights Reserved.
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3.8. Structural and Functional Indices of Malle Cattle

The structural indices of bulls didn’t vary significantly among the bulls reared across the two agro ecologies

Table 4.

Table-4. Structural indices of Malle steers/bulls reared across the studied locations.

Indices Midland Lowland Overall
WI 257.5+£10.24 260.82+7.45 259.22+6.24
HI 95.82+0.99 94.02+0.74 94.89+0.61
BI 85.48%0.78 85.60£0.60 85.54+0.49
HS 3.841+0.58 3.18%0.60 3.50%0.42
LI 1.05%0.01 1.07£0.01 1.06%0.01
WS 1.00£0.02 0.96+0.02 0.98%0.01
DI 0.51£0.02 0.50+0.01 0.50+0.01
FLI 55.10%£1.86 56.0310.79 55.58+0.98
TD 1.2340.01 1.254+0.01 1.2440.01
BRI 1.0410.01 1.08%0.01 1.08%0.00

PI 95.82+0.99 94.02+0.74 94.8910.61
OIlI 96.71+0.48 97.31+0.52 97.02+0.35

‘WI= Weight index; HI =Height index; BI =Body index; HS =Height Slope; LI =Length Index; WS =Width Slope; DI= Depth Index;
FLI= Foreleg length index; TD= Thoracic development; BRI= Body ratio index; PI= Proportionality Index; OII=Over increase index;
midland (N=60) and lowland (N=60).

The structural indices of the cows had higher values (P<0.05) for weight index (WI), height slope (HS), foreleg
length index (FLI), body ratio index (BRI) and over increase index (OII) Table 5.

Table-5. Structural indices of Malle heifers/cows reared across the studied locations.

Indices Midland Lowland Overall
WI 222.49+3.61° 236.5914.632 229.42+2.95
HI 91.1810.62 92.4610.64 91.8110.45
BI 87.8110.68 86.2110.57 87.08%0.44
HS 0.02+0.51° 1.67£0.462 0.8310.35
LI 1.10£0.01 1.09£0.01 1.10£0.01
\WA 1.02+0.01 1.01+0.02 1.0240.01
DI 0.51+0.00 0.50£0.01 0.50£0.00
FLI 51.87%0.73b 538.56+0.812 52.45%0.55
TD 1.2640.01 1.2640.01 1.2640.01
BRI 1.0£0.01> 1.0240.00% 1.01£0.00

PI 91.1840.62 92.46+0.64 91.814+0.45
()41 100.24+0.49% 98.6+0.42P 99.4410.35

ab (p<0.05) results between the two agro-ecologies significantly different; WI= Weight index; HI =Height index; BI =Body index; HS
=Height Slope; LI =Length Index; WS =Width Slope; DI= Depth Index; FLI= Foreleg length index; TD= Thoracic development;
BRI= Body ratio index; PI= Proportionality Index; OII=Over increase index; midland (N=60) and lowland (N=60).

3.4. Prediction of Body Weight Using Linear Regression Equations
The results of the regression analysis of the assessment of the body weight of the bull are presented in Table 6.

The findings show that the body weight of the cattle aged 4 years and reared in the midlands are best assessed with
their body length (BL) and horn length (HL). While, those aged 5 years are best assessed using height at rump
(HR), muzzle circumference (MC) followed by height at withers (HW) and body length (BL).Furthermore, the bulls
aged 6-9 years can be best assessed using their body length (BL) and muzzle circumference (MC). The bulls raised
in the lowlands and aged 4 years are best assessed using the their chest depth (CD) while body weight of the bulls
aged 5 years are best assessed using their height at rump(HR) and hock/canon circumference (HC). The body
weight of the bulls aged 6-9 years and raised in the lowlands were best assessed using their body length (BL), chest

depth (CD) and chest width (CW).
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Table-6. Body weight estimation from different morphometrical traits of Malle bulls in the two agro- ecologies.

Location 4 year 5 year 6-9 year
Midland | R2%. Equation R2.4; Equation R2,; Equation
0.407 Y=114.795+0.132BL 0.676 Y=28.260+1.070HR 0.444 Y =60.90+0.699BL
0.511 | Y=53.169+0.569BL+0.398HL 0.79 Y=14.061+0.886HR+ 0.76 1MC 0.719 Y=15.978+0.573BL+1.488MC
0.841 Y=46.813+0.762HR+0.825 M C-
0.535HIW
0.88 Y=50.788+0.551HR+0.770MC-
0.731HiW + 0.241BL
Lowland | 0.677 Y=71.167+1.223CD Y=-19.763+1.44HR Y=-19.763+1.44HR 0.514 Y=23.444+0.977BL
Y=-37.799+1.27THR+ Y=-37.799+1.27THR+ 1.227HC 0.683 Y=13.68+0.653BL+ 0.866CD
1.227HC
0.69% Y=22.633+0.476BL+0.66CD+0.565CW

R?j = Adjusted coefficient of determination; BL=Body Length, HL=Horn Length, CD=Chest Depth, HR=Height at Rump, MC=Muzzle Circumference, H'W=Hip Width, HC=Hock Circumference and CW=Chest Width; midland (N=60) and

lowland (N=60).

Table-7. Body weight estimation from different morphometrical traits of Malle cows in the two agro- ecologies.

Location 4 year 5 year 6-9 year
R2. Equation Rz Equation R2%.q Equation
0.278 Y=74.81+0.528HW 0.27 Y=104.25+0.65CD | 0.573 Y =47.445+0.808HW
Midland 0.683 Y=385.175+0.739HW+0.550CW
0.73 Y=27.148+0.640HW+0.487CW+0.327NC
0.233 Y=91.80+1.274PW 0.301 48.874+0.807THW 0.491 Y=48.517+0.815HW
Lowland 0.288 Y=74.45+1.234PW+ 0.475NL 0.636 Y=6.053+0.664HW+1.790PW
0.706 Y=-5.225+0.579HW+1.464PW+0.572CD
0.748 Y=14.501+0.496 HW+1.061PW+0.572CD+0.270BL

R2,4j = Adjusted coefficient of determination; HW=Height at Wither, PW=Pelvic Width, NL=Neck Length, CD=Chest depth, CW=Chest Width, NC=Neck Circumference; midland (N=60) and lowland (N=60).
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The findings from Table 7, pertaining to the assessment of body weight of the cows reared in the midlands and
aged 4 years indicate that the trait is best assessed using height at wither (HW) while chest depth (CD) was the best
estimator for assessing the body weight of the cows aged 5 years. The weight of the cows aged 6-9 years were best
assessed by using height at wither (HW), chest width (CW) and neck circumference (NC). The weight of the cows
aged 4years were best assessed using their pelvic width (PW) and neck length (NL). The weights of cows aged 5
years were best evaluated from their height at withers (HW). While the weight of the cows aged 6-9 years were
best assessed using height at wither (HW), pelvic width (PW), chest depth (CD) and body length (BL).

4. DISCUSSION
4.1. Morphological Characteristics

The most commonly observed coat color patterns for both sexes were plain, patchy and spotted respectively
(Figure 2). The frequency of the coat color patterns as observed in this study varied from results reported by
Terefe, et al. [17] for Mursi cattle; Aman [187] for Arsi cattle; Tewelde, et al. [197 for Begait cattle; Ebadu, et al.
[207] for Bonga cattle and Kebede, et al. [217] for Gamo Gofa cattle. The differences as observed could be ascribed
to the sample population and also the preferences by the respective rearers of the cattle. Red and white coat colors
(irrespective of sexes and locations) were predominantly observed, the white coated cattle are better adapted to the
lowlands [17, 227. This is because the white coat color can repulse the infra-red radiation better than the dark
coated animals [287. The red coated cattle on the other hand survive better in the midlands as the ultra violet
radiation in the midlands are better waded off by dark coated animals. The intermediate coat colors may be a
resultant of the crosses between the two extreme coat colors. The variable coat color probably helps the breed to
adapt the very hostile environment through avoiding effects of radiation and heat stress [177]. The variation in coat
color depends upon geographical and climatic environment [24].

Coat color is an important selection criterion for the bulls and cows in the areas. Black coat color are not
preferred culturally thereby reducing the market price of such animals [237. Most of the cattle have horns as the
trait is correlated with their beauty [19, 257. The cattle with long horns are able to defend themselves better than
polled [267]. This may also be a trait unique for the breed as many of the zebu cattle are horned. The long horns of
the cattle are also helpful in digging the soil for minerals locally known as "Bole”. The study also indicated that the
tails of the cattle are long which is helpful for the cattle to wade off the flies and ecto parasites [197]. The skull
/head profile/of the cattle are coffin shaped and straight which indicates that the head is wider near the forehead
which tapers down to the muzzle which too is in close accordance with the findings of Aman [187 and Takele [277].
The hair length of the cattle (irrespective of both the sexes) are short which correlates with those of the zebu cattle
(197 and shorter hair length helps in allowing the dissipation of heat as the skin is near to that of the atmosphere
[287. The hump is a unique anatomical feature of the zebu cattle and the size of which correlates the ability of the
bulls to be used for draft purposes. The medium size of the hump is usually erect and such bulls can be used for

draft purposes as the York usually fits properly to such hump [207].

4.2. Morphometric Characteristics
4.2.1. Ear Length (EL)

The morphometrical measurement (irrespective of sexes and age groups) of the ear length (EL) of the cattle is
similar to those of Mursi [177] and Begait cattle [297. But, lower than those of Horro [307] and Ogaden cattle [317].

The cattle from the lowlands usually have longer ears as it helps in dissipation of body temperature [197].

4.2.2. Body Length (BL)
The average values for body length (BL) of the bulls are similar to the values reported by Mekuriaw, et al. [317]
tfor Ogaden breed (Figure 1). The values for the trait are however lower than those of Mursi breed/bull [17] for
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Begait cattle/bull [327] and for Kereyu bull [337]. The BL in the present study is however higher than those for
Sheko breed [277] and Gamo Gofa cattle [217]. The average BL of Malle cows was higher than those of Sheko,
Mursi and Gamo Gofa those reported by Takele [277]; Terefe, et al. [177]; Kebede, et al. [217] respectively. The BL
is also correlated with the body weight of the cattle [197. This is because cattle with larger skeletal dimensions
fetch higher price when compared to their shorter counterparts [347]. However, such cattle require longer space and

also maintenance ration [6].

4.2.8. Heart Girth (HG)

The average heart girth (HG) of Malle cattle (Figure 1) has higher values for age group 4 years (Irrespective of
sex) and have lower value when compared to those of Sheko, Mursi and Gofa cattle/breed reported by Takele [277;
Terefe, et al. [177]; Kebede, et al. [217] respectively. Cattle with wider chest girth usually have higher body weight
as the pleural cavity houses many of the vital organs and the development of these organs influence their body

weight [197].

4.2.4. Horn Length (HL,)

The horn length (HL) of the bulls and cows (Figure 1) are similar to those reported by Terefe, et al. [17] in
Mursi cattle, however shorter values for the trait too have been reported by Shiferaw [357 for Kereyu Cattle. The
HL was higher than those reported by Tewelde, et al. [197; Aman [187] and Worku [867]. The HL is a trait unique
for a breed and the trait is genetically determined [877. The presence and absence of horns are influenced by few
pairs of genes while their length is polymorphic trait influenced by several pairs of genes [37]. Longer horns in one
way is advantageous for the animal for defending itself against predators while on the other hand its
disadvantageous when it comes to the management point of view as such animals usually are aggressive and can
cause physical damage to their handlers and other herd mates [267. Thus, it's advisable to at least blunt out the

pointed ends of the horns so that the animals cannot cause grievous damage to their handlers.

4.2.5. Tail Length (TL)

The tail length (TL) of the bulls and cows too are in close agreement with the findings of Worku [367 and
Terefe, et al. [17]. However the trait is shorter than those reported by Tewelde, et al. [197; Dereji [307] and
Mulugeta [297. Cattle with longer TL have advantage in the tropical climate as such animal are able to drive away
external parasites and flies which can be a cause of irritation to the animals [197. However, longer tails too have
their own disadvantage as they easily get entangled in the thorns and can be easily damaged [387. Moreover,

many of the predators usually take advantage of long tails to pull down animals [387.

4.2.6. Hip Width (HiW)
The hip width (HiW) of the bulls as observed in the study are in close agreement with the findings of Worku
[867] bulls with narrow hips usually have slender body and their average body width is also less [117. The trait is

of more important for the cows as narrow hip (pelvis) is correlated with higher incidences of dystocia Worku [367].

4.2.7. Height at Rump (HR)

The average values of height at rump (HR) of the Malle bulls (Figure 1) have higher value (in age group 4) but
the values are lower than Horro cattle [807; Kereyu bull and cow [3387; Shaka cattle (367 and Begait cattle [197].
The higher HR indicates that the hind quarters of the cattle is long and therefore is correlated with the overall
height of the cattle [67. The height at the rump is an extremely important measure, because it is easily measured

and because many body measurements will be proportional.
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4.2.8. Height at Withers (HW)

The average value of height at withers (HW) in this study indicated that the values were higher than reported
by Takele [277] for Sheko bulls. But lower than those of Kereyu, Ogaden, Mursi, Gamo Gofa and Begait bull those
reported by Mekuriaw, et al. [317; Terefe, et al. [177]; Kebede, et al. [217]; Mulugeta [297] respectively. The HW as
reported in the present study for the cows was similar to those reported by Terefe, et al. [177] for Mursi cows. But
lower than Kereyu, Ogaden, Gamo Gofa and Begait cows those reported by Mekuriaw, et al. [317]; Kebede, et al.
[217; Mulugeta [297 respectively. The trait is of profound importance as HW determines how tall the animals are
Worku [867. Tall animals are able to walk for longer distances for grazing purposes and the trait is also correlated
with the long fore and hind limbs [6, 367]. The taller the animals are the abdominal cavity of the animals are away
from the ground and therefore the vital organs are further away from the ground thereby it is also correlated with
the adaptation of the animals as a whole [347]. Studies by Mwacharo, et al. [397] have indicated that animals adapted
to the hot and humid climate have shorter HW while those adapted to the arid climate with sparse vegetation cover

have higher height at withers and longer limbs.

4.2.9. Neck Length (NL)

The neck length (NL) is a trait which is correlated with the feminity and masculinity in case of mammals [367].
The males have thicker and shorter neck while the conversely is true for the females [307]. The average values for
neck length for Malle bulls was higher than those reported for Sheko [277 and for Horro bull [307; but lower than
for Begait [297 and for Kereyu bull [3387. The neck NL values are also correlated with the development of the

cervical vertebrae which is helpful for draught purposes in cattle [367].

4.2.10. Muzzle Circumference (MC)

The muzzle is an important part of the facial profile and cattle with wider muzzles usually have more numbers
of sweat glands per unit area and therefore are better adapted to the warm climates [407. The muzzle is also an
important part of the facial profile as wider muzzle means wider nasal passage and such animals usually have higher
endurance capacity [407]. The average value of muzzle circumference (Irrespective of sex and age group) in this

study was lower than for Kereyu (337 but higher than for Horro cattle [307.

4.2.11. Chest Depth (CD)

The mean value of chest depth (CD) obtained in this study are lower than those reported by Mekuriaw, et al.
[31] for Ogaden breed of bulls and cows. However, the values as recorded are higher than those reported by
Worku [867 and Aman [187. The results related to the chest depth and chest width are correlated with the pleural
capacity as such animals usually have higher lung capacity and therefore are able to endure the hot climate better
[117. These two traits are also correlated with the chest (heart) girth of the animals and therefore have immense

economic importance [107].

4.2.12. Pelvic Width (PW)

The average value of pelvic width (PW) is close accordance with those of Dereji [307] for Horro cattle; Takele
[277] for Sheko breed; Shiferaw [337] for Kereyu cattle. However, the finding was lower than report of Tewelde, et
al. [197 for Begait cattle and Mulugeta [297 for Begait cattle. The finding was also higher than those of Aman
(187 and Worku [367]. The PW and width of the hip are more or less correlated and the PW correlates with the
space between the pelvic girdles [867. The trait is of importance with the cows as wider pelvic space implies lesser

chances of dystocia and safer parturition.
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4.8. Structural Indices of Malle Cattle

Pertaining to the structural indices of the cattle reared at the studied locations are smaller in size and weight
(irrespective of the locations they are raised) which is a breed character and the values as recorded are in close
accordance with the findings of Aman [ 187 for Arsi cattle breed. The height index (HI) as recorded in the study
indicate that the cattle are more or less proportional in height at withers and body length which is good for the
cattle as such animals tend to suffer less from spinal related problems and the bulls have a good draftablity [117].

The body index (BI) shows that the pleural cavity is well developed among the studied cattle and that the lung
capacity of the cattle is well developed for high endurance [407]. The values for the height slope (HS) indicate that
the rear part of the animals (towards the rump) are sloped backwards indicating that the forequarters are longer
than those of the hind quarters and such animals are surefooted and can move freely in the mountains and in forests
[6, 10, 417. The results related to the width slope (WS) indicate that the hip width and the chest width is more or
less similar indicating a rectangular body. However, such animals can have problems of dystocia especially among
the cows [36, 417. The chest depth (CD) of the cows are half of the height at withers indicating that the pleural

cavity is well developed and extends well to the knees of the cattle and such animals are good draft animals [117.

4.4. Estimation of Body Weight

The findings indicate that the body length (BL) of the bulls are best indicators of the assessing body weight of
the bulls aged 4 years and 6-9 years of age, this may be because the animals have well developed skeleton and there
is enough space for rumen and other allied offal's besides the skeletal tissues the findings are in close accordance
with the observations of Ozkaya and Bozkurt [427 while height at rump (HR) is considered as the best indicator of
body weight of the bulls which too are in close according to the observations of Alsiddig, et al. [847. The findings
also indicate that the body weight of the bulls reared in the lowlands is best assessed using chest depth, chest width.

The accuracy for estimation of body weight of the cows are quite low, which can be due to differences in
management of the cows and that the same can be improved by increasing the sample size [7, 347]. Cows with
higher height at withers have longer fore and hind legs thereby higher body weight [427. It can therefore be
concluded that the larger the skeletal frame of the cattle higher is their body weight as the weight of the bones

influence the overall weight of the animals.

5. CONCLUSION

The findings showed that the Malle cattle type are compact animals having long legs, ears and horns with
mostly red and white coat color. These cattle are slender looking animals having light bone shiny and short hairs.
The coat color pattern of the cattle varies from plain, patchy or spotted with red, white and/or mixed hair coat
color with straight skulls. Both sexes’ cattle are horned which are long and curved. The structural indices showed

that the cattle can trek for long distances and being of compact body are well suitable in grazing around bushes.

6. RECOMMENDATIONS

Though the qualitative and quantitative traits are assessed, there is high movement of cattle in the area hence
there are chances of crossbreeding thus, conservation efforts need to be strengthened. The quantitative traits need
to be accessed on a larger population of animals besides using newer methods i.e. laser guided equipment’s so that
the accuracy is further improved. Based on the results of the morphometical traits, molecular characterization of the

cattle population have to be initiated.
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