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This exploratory survey of indigenou cattle populations was conducted in Awi, East and West Gojjam 
Zones of Amhara region, Ethiopia, to identify and phenotpically describe the indigenous cattle 
populations. Four focus group discussions with key informants were held and quantitative and 
qualitative phenotypic data were generated from 730 animals (299 males and 501 females). Outcomes of 
focus group discussions revealed that one cattle type has been threatened by increasing preference of 
farmers for smaller body sized animals. Results from analysis of variance (ANOVA) on quantitative 
variables showed significant differences between sites. The Chi-square test indicated that the level of 
association of site with most categorical variables was medium except for a few cases where it was 
found higher. The Mahalanobis distances between sites were highly significant (P<0.0001). The 
maximum and minimum distances were observed respectively between Ankasha and Enemay both for 
female and male sample populations. Discriminant analysis was run to classify sample cattle 
populations from all sites into their respective sites with an overall matching rate of 80.9 % and 79.9% 
for females and males, respectively. The information obtained from focus group discussions and 
results of univariate and multivariate analysis on phenotypic variations led to identification of two cattle 
populations that deemed to be distinct breed types (Gojjam Highland Zebu and the  Fogera).While the 
indigenous cattle population of the study area was not homogenous, the identified breeds are 
significantly different morphologically and subsequent molecular investigations need to be made to 
confirm their genetic distinctiveness and measure the level of genetic introgression especially on the 
Fogera. 
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INTRODUCTION 
 
Ethiopia is generally believed to have the largest 
population of livestock in Africa. The total number of 
cattle in all regions of the country except the non-
sedentary population of three zones of Afar and six zones 
of Somali region was estimated to be 53.99 million (CSA, 
2013). The majority of these cattle (98.95 percent) are 
indigenous   breeds  which   are   kept   under   extensive  
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management. Hybrid and exotic breeds accounted for 
about 0.94 percent and 0.11 percent, respectively (CSA, 
2013). If we include the value of ploughing services, 
livestock provided 45% of agricultural GDP in 2008-09 
(Behnke, 2010). 

The Domestic Animal Genetic Resources Information 
System (DAGRIS) database (DAGRIS, 2007) sum-marized 
that there are 32 recognized indigenous cattle breeds in 
Ethiopia. Breeds incorporated into the database in recent 
years include Gamo highland and Gamo lowland in 
southern Ethiopia (Chebo, Ayalew and Wuletaw, 2013), 
Wegera,   Dembia  and  Mahibere-silassie  breeds  in  the 
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north-west (Wuletaw, 2004), Abergalle, Irob and 
Medenes cattle breeds in the north (Zerabruk and 
Vangen, 2005; Zerabruk and Vangen, 2007), Gojjam 
Highland zebu and Fogera breeds in the central 
highlands (Getachew, 2006) and Wollo Highland, Raya 
Sanga and Afar Sanga in the north-east (Tadesse, 2005). 

Understanding the diversity, distribution, basic 
characteristics, comparative performance and the current 
status of a country’s animal genetics resources is 
essential for their efficient and sustainable use, develop-
ment and conservation (FAO, 2007). However, only a 
small number of recognized cattle breed types have a fair 
description of their physical appearance, indications of 
their level of production, reproduction and genetic 
attributes (Ayalew et al., 2004). 

The objective of this study was to characterize the 
physical, adaptive and productivity characteristics of the 
indigenous cattle populations in Awi, east and west 
Gojjam zones of the Amhara Region of Ethiopia. 
 
 
MATERIALS AND METHODS 
 
Study area       
 
The research was conducted in East Gojjam, West 
Gojjam and Awi zones of the Amhara National Regional 
State, in the Central Highlands of Ethiopia. Agro-
ecological features of each study site is presented in 
Table 1. 

The study area is characterized by single rainfall peak 
during a year.  
 
 
Sampling and data collection methods 
 
Focus group discussion 
 

The study had an initial rapid survey to document what 
was known by professionals as well as communities 
about indigenous cattle genetic diversity in the study 
area. Sampling units were selected considering the 
availability of locally known distinct cattle types, 
agroecology, cattle population size, and accessibility. The 
actual survey included a single visit to a sampling site 
during which qualitative and quantitative measurements 
were made on mature animals. Key informant focus 
group discussions were held with representatives of 
farmer groups, extension agents, and district agricultural 
experts. A total of four focus group discussions were held 
with 8-12 farmers, one per site, excluding the publicly 
managed Metekel Cattle Breeding and Multiplication 
Ranch.  
 
 

Observations and linear body measurements 
 

The morphological variables recorded in this study were  

 
 
 
 
adapted from the standard cattle breed descriptor list 
(FAO, 1984, FAO, 1986). A total of 22 characters (15 
discrete and 7 continuous) were recorded for all adult 
animals. Variables were measured on 730 mature 
animals (229 males and 501 females) of at least 3 years 
of age as verified by their owners and the researchers’ 
own observations for eruption of all milk teeth (Table 2). 
 
 
Data analysis 
 
Univariate analyis 
 
The General Linear Model (GLM) procedure of SAS 
(2002) was employed to analyse the quantitative data to 
detect statistically significant quantitative variation in body 
size between the sample cattle populations. Taking site 
and dentition class as main effects, the following model 
was used to anlyze the data. The model used was Yijk=µ 
+ Si +Bj + eijk, where; Yijk is the observed value of trait of 
interest, µ is overall mean, Si is the effect of ith site 
(i=1,2,3...5), Bj is the effect of the j

th
 dentition class 

(j=1,2,3), and eijk is the residual random error. Since 
none of the interaction components was significant, they 
were dropped from the final model. Categorical variables 
from both sexes were subjected to the frequency 
procedure of SAS (2002).  
 
 
Multivariate analysis 
 
The quantitative variables taken from female and male 
animals were separately subjected to discriminant 
analysis procedure (SAS, 2002) to ascertain the 
existence of population level phenotypic differences 
among sample cattle populations. Discriminanant 
analysis models used to derive classification function for 
the female and male sample populations, respectively, 
are shown as: 
 
SFi=Ci+wiBL+wiCG+wiHW+wiPW+wiMC+wiEL+wiNVW+w

iDW+wiHL+wiTL, 
 
SMi=Ci+wiBL+wiCG+wiHW+wiPW+wiMC+wiEL+wiSW+wi

DW+wiHL+wiTL, 
 
Where subscritpt ‘i’ denotes the respective group, Ci is a 
constant for the ith group, wi is the weight of the 
corresponding variable in the computation of the 
classification score for the ith group, SFi is the resultant 
classification score in female population, SMi is the 
classification score in male population, BL is the body 
length, CG is the heart girth, HW is the height at wither, 
PW is the pelvic width, MC is the mouth circumference, 
EL is the ear length, NVW is the naval flap width, DW is 
the dewlap width, HL is the horn length, SW is the sheath 
width and TL is the tail length. 
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Table 1. Description of the study sites. 
 

Zone District Altitude  (m.a.s.l.) Latitude Longitude 

East Gojjam Gozamen 3743 10°
 
85'N 37°69'E 

 Enemay 2106 10°
 
34'N 38°

 
60'E 

West Gojjam Bahir Dar 1787 11°49'N 37°18.41'E 

Awi  Ankasha 2106 10°
 
41'N 36°11'E 

 Metekel 1630 10°
 
98'N 36°

 
17'E 

 
 

Table 2. Sample sizes by study site. 
 

 

Site 

Quanitative and qualitative traits 

Male                 Female 

Focus group discussions  
held 

Gozamen 50 100 1 

Ankasha 52 100 1 

Enemay 51 100 1 

Bahir Dar Zuria 50 101 1 

Metekel Cattle Breeding and Multiplication Ranch 26 101  

Total 229 501 4 

 
 
 

Table 3. Least square means +SE of quantitative body measurements (cm) for all sites by sex  
 

Dependant variable Male 

N=229 

Female 

N=501 
Sex 

Body length 113.82 ±  0.44 108.62  ±   0.29 P<0.0001 

Chest girth 155.35 ±  0.55 144.15  ±  0.37 P<0.0001 

Height at withers 114.52 ±   0.32 108.82 ±  0.21 P<0.0001 

Pelvic width 38.81 ±   0.17 37.61 ±   0.12 P<0.0001 

Mouth circumference 42.08 ±  0.15 38.60 ±   0.10 P<0.0001 

Ear length 19.68 ± 0.12 19.39± 0.08 P<0.0001 

Tail length 84.04 ±  0.48 78.87 ±   0.32 P<0.0001 

Dewlap width 22.47 ±  0.27 17.30 ±  0.18 P<0.0001 

Horn length 24.21± 0.51 22.31 ±   0.34 P<0.0001 

 
 
 

Pair-wise distance between sample populations and 
spatial distribution of cattle population on plot of the first 
two canonical variates (CAN1 and CAN2) were obtained 
by running canonical discriminant analysis. The stepwise 
discriminant analysis procedure (SAS, 2002) was run to 
rank the variables by their discriminating power. 
 
 
RESULTS AND DISCUSSIONS 
 
Quantitative variation  
 
All the quantitative dependent variables were significantly 
(P < 0.0001) affected by sex of the animal (Table 3), 
confirming the widely held belief that male and female 
populations have markedly different body form as mea-
sured in the quantitative variables. As  a  result,  analyses 

of variance (ANOVAs) on quantitative variables were 
performed separately for the two sexes 
 
 
Quantitative variation for the female population 
 
The overall phenotypic variation in all qualitative traits in 
females was highly significantly (P < 0.0001) affected by 
site and age class of the animals (Table 4). Since no 
interaction was found statistically significant, only main 
effects were considered. The highest (71 percent) rate of 
determination (R

2
) value was calculated for chest girth 

and the smallest was for mouth circumference (23 
percent). Coefficients of variability ranged from 3.94 for 
height at withers to 41.81 percent for naval flap width. 

Pair-wise comparisons of the least square means 
between    sites    (Table 5)    showed   that   the   sample  
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Table 4. Level of significance of main effects for each of the quantitative variables and their associated 
R

2
 values for the female sample population 

 

Dependant variable Site   Age class CV R
2
  

Body length P<0.0001  P<0.0001 5.57 0.45  

Chest girth P<0.0001  P<0.0001 4.99 0.71  

Height at withers P<0.0001  P<0.0001 3.94 0.66  

Pelvic width P<0.0001  P<0.0001 5.80 0.65  

Mouth circumference P<0.0001  P<0.0001 5.21 0.23  

Ear length P<0.0001  P<0.0001 8.87 0.44  

Tail length P<0.0001  P<0.0001 9.03 0.30  

Dewlap width P<0.0001  P<0.0001 21.80 0.52  

Naval flap width P<0.0001  P<0.0001 41.81 0.37  

Horn length P<0.0001  P<0.0001 32.14 0.26  

 
 

Table 5. Least square means and pair wise comparisons of body measurements (cm) for 
females by site  

 

Dépendent variable 

 

Gozamen 

N=100 

Ankasha 

N=100 

Enemay 

N=100 

Bahir Dar Zuia 

N=100 

Metekel 

N=101 

Body length 106.9
a
 104.16

b
 103.51

b
 109.92

c
 118.58

d
 

Chest girth 136.72
a
 141.34

b
 132.66

c
 145.53

d
 164.50

e
 

Height at withers 100.90
a
 108.24

b
 105.39

c
 110.73

d
 118.85

e
 

Pelvic width 34.72
a
 37.11

b
 34.96

a
 38.49

c
 42.75

d
 

Mouth circumference 39.63
a
 38.87

b
 37.82

c
 36.88

d
 39.81

a
 

Ear length 18.55
a
 18.4

a
 18.7

ab
 18.90

b
 22.41

c
 

Tail length 72.54
a
 79.05

b
 75.28

c
 81.91

d
 85.57

e
 

Dewlap width 13.86
a
 16.15

b
 16.23

b
 15.28

b
 24.96

c
 

Naval flap width 1.50
a
 4.00

a
 3.00

ab
 6.16

b
 9.82

c
 

Horn length 21.63
a
 27.88

b
 24.78

c
 15.08

d
 22.14

ae
 

 

a.b.c.d.e.
 Least Square means with different superscripts within the same row are significantly (p<0.05) 

different. 

 
 
populations from Metekel Cattle Breeding and 
Multiplication Ranch had the largest measurements for all 
variables except for horn length. Cattle sampled from 
Bahir Dar Zuria district stood next to Metekel in many 
measurments.  
 
 
Quantitative variation for male population 
 
The phnotypic variation in all quanitative dependent 
variables was significantly (P<0.0001) affected by site 
and age class of animals (Table 6). The smallest 
coefficients of determination (R

2
) values were calculated 

for body length and pelvic width. 
Similar to the female sample populations, pair-wise 

comparisons of the least square means (Table 7) 
revealed that male sample populations from Metekel had 
the largest measurement values for all quanitative 
variables except mouth circumference and horn length. 
The second largest linear measurements for many of the 
traits were from male sample populations from Bahir  Dar  

Zuria district.  
 
 

Qualitative variation  
 
The chi-square test was significant (P<0.001) for all 
variables with an association ranging from the lowest of 
0.32 for rump slope to the highest of 0.81 for coat colour 
type using Phi coefficient, from 0.30 for rump slope to 
0.63 for coat colour type using Contingency coefficient, 
and from 0.23 for horn shape to 0.63 for coat colour type 
using Cramer’s V (Table 8). The level of association of 
site with most variables was medium except for a few 
cases where it was found higher. 
 
 
Multivariate analysis 
 
Discriminant analysis 
 
Quantitative  variables  varied  between  sex  groups  and  
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Table 6. Level of significance of main effect for each of the quantitative variables and their 
associated R

2
 values for the male sample population. 

 

Variable Site Age class CV R
2
  

Body length P<0.0001 P<0.0001 6.22 0.15 

Chest girth P<0.0001 P<0.0001 6.17 0.24 

Height at withers P<0.0001 P<0.0001 4.85 0.44 

Pelvic width P<0.0001 P<0.0001 8.23 0.16 

Mouth circumference P<0.0001 P<0.0001 6.45 0.26 

Ear length P<0.0001 P<0.0001 10.94 0.28 

Sheath width P<0.0001 P<0.0001 31.47 0.63 

Dewlap width  P<0.0001 P<0.0001 20.15 0.53 

Horn length P<0.0001 P<0.0001 31.12 0.44 

Tail length P<0.0001 P<0.0001 8.45 0.26 

 
 

Table 7. Least square means and pair wise comparisons of body measurements (cm) for males by site.  

 

Dépendent variable 

 

Gozamen 

N=50 

Ankasha 

N=52 

Enemay 

N=51 

Bahr Dar Zuia 

N=50 

Metekel 

N=26 

Body length 114.16
a
 110.38

b
 112.59

ab
 110.56

b
 119.85

c
 

Chest girth 149.24
a
 152.71a

b
 150.92

ab
 153.32

b
 167.23

c
 

Height at withers 107.46
a
 111.48

b
 113.24

b
 116.44

c
 123.87

d
 

Pelvic width 36.36
a
 38.31

b
 38.29

b
 38.72

b
 41.35

c
 

Mouth circumference 43.46
a
 42.65

ab
 41.60

b
 39.24

c
 43.42

ad
 

Ear length 18.34
a
 18.71

a
 18.92

a
 19.76

b
 22.69

c
 

Sheath width 6.44
a
 9.43

b
 7.88

c
 14.58

d
 19.92

e
 

Dewlap width  17.8
a
 23.96

b
 20.49

c
 18.44

a
 32.62

d
 

Horn length 24.14
a
 32.27

b
 29.92

b
 16.73

c
 14.15

d
 

Tail length 78.04
a
 83.2

b
 81.26

b
 86.38

c
 91.71

d
 

 

a.b.c.d.e.
 Least Square means with different superscripts within the same row are significantly (p<0.05) different. 

 
 

Table 8. Chi-square test and level of association of site with the categorical variables for both male and 
female sample populations. 

 

Variable P-value    Phi coefficient Contingency Coefficient Cramer’s V 

Rump slope <.001 0.32 0.30 0.32 

Teat size <.001 0.52 0.46 0.37 

Udder size <.001 0.78 0.61 0.55 

Horn shape <.001 0.45 0.41 0.23 

Horn orientation <.001 0.46 0.42 0.42 

Hair type <.001 0.56 0.49 0.49 

Coat colour pattern <.001 0.43 0.39 0.39 

Coat colour type <.001 0.81 0.63 0.63 

 
 
 
correct classification percentages were calculated 
separately for female and male sample populations. The 
correct classification for female sample population into 
their site group ranged from 62.6 to 97.0% (Table 9). 

The squared Mahalanobis distances for female sample 
populations from canonical discriminant analysis (Table 
10) were broaderr than those of male sample  

populations. This is partly because of the larger sample 
sizes.  

The shortest distance in male sample populations 
similar to the female sex was between Site 2 (Ankasha) 
and Site 3 (Enemay), but with a value of 1.38 standard 
units and the longest was between Site 1(Gozamen) and 
Site 5 (Metekel) with a value of 32.37 (Table 11). 
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Table 9. Number of observations and percent classified (below in bracket) in different sites 
for female sample population using discriminant analysis. 

 

From site Gozamen Ankasha Enemay Bahir Dar Zuria Metekel 

Gozamen 88 2 10 0 0 

(88.00) (2.00) (10.00) (0.00) (0.00) 

Ankasha 11 62 22 4 0 

(11.11) (62.63) (22.22) (4.04) (0.00) 

Enemay 13 16 70 1 0 

(13.00) (16.00) (70.00) (1.00) (0.00) 

Bahir Dar Zuria 2 7 0 84 4 

(2.06) (7.22) (0.00) (86.60) (4.12) 

Metekel 0 0 0 3 98 

(0.00) (0.00) (0.00) (2.97) (97.03) 

 
 

Table 10. Squared Mahalanobis distance between sites for the female sample populations. 

 

Site Gozamen Ankasha Enemay Bahir Dar Zuria Metekel 

Gozamen ***     

Ankasha 6.50345 ***    

Enemay 4.40812 2.49401 ***   

Bahir Dar Zuria 17.18155 9.61349 14.23923 ***  

Metekel 42.25904 28.89298 39.07668 14.87752 *** 

 
 

Table 11. Squared Mahalanobis distance between sites for the male sample populations. 

 

Site Gozamen Ankasha Enemay Bahir Dar Zuria Metekel 

Gozamen ***     

Ankasha 5.92225 ***    

Enemay 3.78085 1.37976 ***   

Bahir Dar Zuria 16.69001 13.84399 10.40428 ***  

Metekel 32.37002 24.85270 24.85270 13.88848 *** 

 
 

Table 12. Number of observations and percent classified (below in bracket) in different 
sites for male sample population using discriminant analysis. 

 

From site Gozamen Ankasha Enemay Bahir Dar Zuria Metekel 

Gozamen 41 1 7 1 0 

(82.00) (2.00) (14.00) (2.00) (0.00) 

Ankasha 6 34 8 1 0 

(12.24) (69.39) (16.33) (2.04) (0.00) 

Enemay 5 11 31 3 0 

(10.00) (22.00) (62.00) (6.00) (0.00) 

Bahir Dar Zuria 1 0 1 45 1 

(2.08) (0.00) (2.08) (93.75) (2.08) 

Metekel 0 0 0 2 24 

(0.00) (0.00) (0.00) (7.69) (92.31) 

 
 
 

The correct classification for male sample population into 
their site group  ranged  from  62.0  to  93.8%  (Table  

12). The highest correct classification percentage was 
calculated for Site 4 (Bahir Dar Zuria). In contrast,  Site  3  
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Table 13. Squared Mahalanobis distance between sites for the female sample populations. 
 

Site Gozamen Ankasha Enemay Bahir Dar Zuria Metekel 

Gozamen +++     

Ankasha 6.50345 +++    

Enemay 4.40812 2.49401 +++   

Bahir Dar Zuria 17.18155 9.61349 14.23923 +++  

Metekel 42.25904 28.89298 39.07668 14.87752 +++ 

 
 
 

 
 
Figure 1. Spatial distributions of canonical variates of female sample populations from the five sites (districts) 
on the first two canonical variate axes (Can 1 and Can 2). 
District 1: Gozamen; District 2: Ankasha; District 3: Enemay; District 4: Bahir Dar Zuria District 5: Metekel 

 
 
 
(Enemay) had the least correct classification percentage.  
 
 
Canonical discriminant analysis 
 
Pair-wise squared Mahalanobis distances between sites 
(Table 13) for female sample populations were significant 
(P<0.0001). This revealed that the female population 
from each site is distinct and has its own measurable 
differences from other female populations. The shortest 
distance (2.49) was measured between Site 2 (Ankasha) 
and Site 3 (Enemay) and the longest distance (42.26) 
was measured between Site 1 (Gozamen) and Site 2 
(Ankasha). 

The procedure of canonical discriminant analysis 
extracted four canonical variates for the female sample 
populations. For female sample populations, the ratio of 
between-groups variability to within-groups variability 
detected by canonical variate 1 (Can 1) was much larger 
than the other three canonical variates (Figure 1). 

The four canonical variables had different discrimi-
natory power with the larger proportion of the total 
variance explained  by  the  first  two  canonical  variates.  

The first two canonical variates (Can 1 and Can 2) 
distinctly separated sample populations of Site 5 
(Metekel) and Site 4 (Bahir Dar Zuria), which have maily 
zenga characteristics from the other three sites with more 
zebu type characteristics. The second canonical variate 
further separated sample populations of Site 5 (Metekel) 
and Site 1 (Gozamen) from Site 4 (Bahir Dar Zuria) with 
the remaining two sites positioned somehow in between.  

The squared Mahalanobis distances for male sample 
populations from canonical discriminant analysis (Table 
14) were narrower than those of female sample 
populations. This is partly because of the smaller sample 
sizes. The shortest distance was between Site 2 
(Ankasha) and Site 3 (Enemay), as with the female 
samples, with a value of 1.38 standard units and the 
longest was between Site 1(Gozamen) and Site 5 
(Metekel) with a value of 32.37.  

The plot of the first canonical variate (Can 1) with the 
second (Can 2) is similar with the females but the 
separation made by Can 2 was slightly different. Can 1 
separated Site 5 (Metekel) and Site 4 (Bahir Dar Zuria) 
from the first three sites while the second canonical 
variate (Can  2)  separated  Site 5  (Metekel)  and  Site  2  
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Table 14. Squared Mahalanobis distance between sites for the male sample populations 
 

From   Site Gozamen Ankasha Enemay Bahir Dar Zuria Metekel 

Gozamen +++     

Ankasha 5.92225 +++    

Enemay 3.78085 1.37976 +++   

Bahir Dar Zuria 16.69001 13.84399 10.40428 +++  

Metekel 32.37002 24.85270 24.85270 13.88848 +++ 
 
 
 

 
 
Figure 2.  Spatial distributions of canonical variates of male sample populations from the five sites (districts) 
on the first two canonical variate axes (Can 1 and Can 2). 
District 1: Gozamen; District 2: Ankasha; District 3: Enemay; District 4: Bahir Dar Zuria District 5: Metekel  

 
 
 
 
(Ankasha) from Site 4 (Bahir Dar Zuria). Other canonical 
variates were found inefficient in their discriminating 
capacities (Figure 2).  

 
 
Cluster analysis 
 
The resultant clusters both for female and male sample 
populations had similar branching pattern but different  
branch lengths. When the branches were cut at 0.08 
coefficients, two clusters were produced.  In each of the 
two sexes, the first cluster contained Site 1 (Gozamen), 
Site 2 (Ankasha) and Site 3 (Enemay), whereas the 
second cluster merged Site 4 (Bahir Dar Zuria) and Site 5 
(Metekel) together. This two cluster outcome was found 
to be the most meaningful and logical classification of the 
sample cattle populations covered in this study (Figures 3 
and 4). 

The cattle of Site 5 (Metekel ranch) which are grouped 
by the dendrogram with Site 4 (Bahir Dar Zuria) into one 
cluster had larger linear measurements for all quantitative 
variables both for female and male sample populations.  

 
 
Figure 3. Dendrogram of female sample population by site. 

 
 
 
Description of identified cattle types 
 
Results from focus group discussions, field observations 
on discrete phenotypic features and univariate as well as 
multivariate analyses revealed that  there  are  two  major  



  

 
 
 
 

 
 
Figure 4. Dendrogram of male sample population by site 

 
 
 

 
 
Figure 5. Breeding female from Gozamen district 

 
 

 
 
Figure 6. Breeding male from Ankasha district. 

 
 
cattle types/strains identified in the study area. These are 
termed as Gojjam highland zebu and Fogera populations 
taking into account their phenotypic differences as well as 
their geographic distributions.  

 
 
Gojjam highland zebu 

 
This cluster included of the herds of Site 1 (Gozamen), 
Site 2 (Ankasha) and Site 3 (Enemay). This is a large and  
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Figure 7. Breeding male from Metekel Ranch. 

 

 
 
variable cluster. Traction power, milk, income generation, 
beef and manure are among the most important of 
functions of this cattle type. This cattle type is found in all 
the three zones of Gojjam province. They are small body 
sized animals with an estimated mature body weight for 
females of 220.83 ± 1.28 kg as predicted from 
measurements of body length of the present study (using 
polynomial equation developed for Ethiopian Highland 
Zebu (Tesfaye et al., 2004). The ear length 
(18.55±0.12cm) is shorter than the Fogera cattle type. 
The horn length (24.76 ± 0.45cm) is longer than the 
Fogera. The hump mainly positioned thoracically, is well 
developed in males and ranges from small to medium in 
females. The facial profile is predominantly straight.Most 
of the linear measurements were found to be smaller 
than those of the Fogera. The current total estimated 
population of Gojjam highland zebu is about 4.5 million. 
 
 

The Fogera 
 

This cluster includes the herds of Site 4 (Bahir Dar Zuria) 
and Site 5 (Metekel ranch) that exhibited remarkably 
similar phenotypes. The hair has mostly spotted coat 
colour pattern. Cattle from Site 4 (Bahir Dar Zuria) were 
sampled from the southwestern flanks of Lake Tana, near 
Zegie peninsula.  The animals from both sites are already 
known in literature as the Fogera cattle breed type and 
belong to Zenga (Zebu x Sanga) cattle breed group. 
These cattle have thoracic to cervico-thoracic hump with 
short horns (18.68 ± 0.55cm) and well-developed dewlap 
(20.14 ± 0.35cm). The Fogera cattle type has multiple 
functions including draught, milk, source of income and 
beef.  

The total population size of the true Fogera in the Bahir 
Dar Zuria district was reported by farmers and agricultural 
experts to have shown a remarkable decline in the last 
few decades. Outcomes of focus group discussions with 
farmers in Bahir Dar Zuria district revealed that there is a  
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Figure 8. Breeding female from Bahir Dar Zuria district. 

 
 
 
 
clear preference for smaller body sized animals with less 
feed consumption resulting in a rapid dilution of the 
relatively larger framed Fogera cattle through 
interbreeding with small sized highland zebu from 
neighbouring districts. The wetlands and plains around 
Lake Tana that are seasonally flooded by water and 
which used to serve as grazing lands for the Fogera 
cattle have in the last few decades been almost entirely 
transformed into rice fields. It was noted during the 
exploratory survey that Fogera cattle were distributed in 
all directions surrounding Lake Tana at differnt levels of 
dilution. The total number of animals exhibiting dominant 
Fogera characteristic was estimated not to exceed 1000 
heads in Bahir Dar Zuria district alone. A total of 1,477 
Fogera cattle are reported to be found at Metekel Cattle 
Breeding and Multiplication Ranch in February 2014. 

  
 
Conclusion  
 
The phenotypic distance measurement undertaken in the 
study area using quantitative and qualitative traits 
enabled to classify the indigenous cattle in the study area 
into two distinct breed types. These are the Gojjam 
Highland Zebu and the Fogera. While quantitative 
variables were found to be good measures of diversity, 
the categorical variables were less reliable in classifying 
indigenous cattle breed types. 

The declining population trend of the Fogera cattle and 
its untapped genetic potential as a dairy animal put the 
breed among those cattle breeds in the country that need 
to be given immediate in situ and ex situ conservation 
priority. 

Finally, the Gojjam Highland Zebu and the Fogera are 
significantly different morphologically and this deems 
necessary for subsequent molecular investigations to be 
made to study their breed identity and measure the level 
of genetic introgression especially on the later breed.  
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