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INTRODUCTION 
Local chickens in the tropics are associated with low productivity but have special features 
such as ability to better utilise the limited and poor quality feed resources, hatch their own eggs 
and the special meat and egg quality give them an important place. Moreover, it is a very 
useful reservoir for the genes and genomes of proven significance for the adaptability to 
stressful environments (Mathur, 1995). Local chickens also contribute to the family food 
supply and income, and therefore are important parts of the farming systems (Tadelle et al., 
2000). Ethiopia has a diverse set of natural ecology and human cultures in which different 
chicken ecotypes exist. In this study  the quantitative performance of five different ecotypes of 
birds for their juvenile growth potential are evaluated to give recommendations for further 
improvement strategies. 
 
MATERIALS AND METHODS 
Study animals and management. The on-station growth performance evaluation of the different 
chicken ecotypes was conducted at the Debre Zeit Agricultural Research Centre, Ethiopia. This 
study involved five chicken ecotypes from five ecological regions and corresponding market sheds, 
namely, 1 = Tilili, 2 = Horro, 3 = Chefe, 4 = Jarso and 5 = Tepi. In this study the Fayoumi chicken 
breed was included as a reference breed. Eggs were collected from one representative village from 
each of the five agro-ecologies. Eggs were purchased directly from households to avoid possible 
inclusion of eggs with exotic blood. Eggs were transported to the respective nearest hatchery for 
hatching. Hatched chicks were transported to Debre Zeit. Day old chicks were put in the brooder 
house of the research centre until they were 6 weeks of age. The chicks were brooded in deep litter 
pens heated by electric bulbs (250 Watt). At the age of 6 weeks, chicks were separated based on sex 
and transferred to a rearing house till they were 12 weeks of age. Body weight and shank length was 
taken every two weeks. The data were analysed using the General Linear Model (GLM) procedure 
of the Statistical Analysis Systems. The statistical models used were : Day old to six weeks of age : 
Yij= µ + gi +eij Where : Yijm : Individual phenotypic observation , µ : The population mean, gi : 
Effect of ecotype (1….6), eij : Residual random error. Eight to twelve weeks of age :  Yijkl = µ + gi + 
sj+gsk+eijkl.  Where : Yijkl : Individual phenotypic observation, µ : The population mean, gi : The 
discrete ecotype effect (1….6),  sj : The discrete sex effect, gsk : Interaction of the discrete effects of 
ecotype and sex, eijkl  : Residual random error 
 
RESULTS 
Live body weight (day one to six weeks). The analysis of variance showing the effects of 
ecotype groups on live body weight development with coefficients of variation of 17.3, 25.9, 
23.7 and 23.4 % for day old and two, four and six weeks of age is presented in table 1. The 
result from the analysis of variance showed a highly significant (p < 0.01) difference in live 
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body weight development among the different ecotypes. The least square means for live body 
weight development from day old to six weeks of age is presented in table 1. 
Ecotype had a significant effect (p < 0.01) on body weight development. The highest day old 
body weight was recorded for Fayoumi chicks followed by chicks from Chefe, Tilili, Horro, 
Tepi and Jarso market sheds. Chicks from Tepi and Jarso market sheds showed a significantly 
(p < 0.05) lower day old body weight than local chicks from the other three ecological regions 
and corresponding market sheds. The Fayoumi chicks were 31.3, 21.1 and 37.1 % heavier than 
mean day old body weight of local chicks, chicks from Chefe (heaviest locals) and Jarso (least 
day old body weight), respectively. Chefe Chicks showed 20.4 % positive deviation over 
chicks from Jarso market sheds in terms of day old body weight. Local chicks had 
significantly (p < 0.01) lower body weight at two, four and six weeks of age than chicks of 
Fayoumi breed. Fayoumi breed chicks had the highest mean live body weight at two weeks of 
age followed by chicks from Chefe and Tilili having 71.2 g, 68.1 g and 57.2 g, respectively. 
However, body weights of local ecotypes showed difference at all ages except for Tepi and 
Jarso from day old to six weeks and Tilili and Chefe only at two weeks of age. 
 
Table 1. Least Squares Means (LSM+SE) for body weights of six ecotypes of chicks in 
Ethiopia (day old to six weeks of age) 
 

                                                                 Live weight  
 
Group               

Day old body 
weight (g) 

Two weeks body 
weight (g) 

Four weeks body 
weight (g) 

Six weeks body 
weight (g) 

Ecotype 
Tilili (rep) 
Horro (rep) 
Chefe (rep) 
Jarso (rep) 
Tepi (rep) 
Mean local 
Fayoumi (rep) 
Sig. level 

 
30.7 + 0.25 c  (7) 
28.7+ 0.37 d (3 ) 
32.4 + 0.29 b  (5) 
25.8 + 0.26e  (6) 
26.0 +0.37 e  (3) 
28.7±0.15 
41.04 + 0.37 a ( 3 ) 
    ** 

 
57.2 + 1.9 b (7) 
54.5+ 2.9 b (3 ) 
68.1+  2.1b (5) 
36.7+2.0 c (6) 
41.2 +2.9 c (3) 
49.9±1.5 
71.2+ 2.8 a (3) 
   ** 

 
111.2+2.1c (7) 
83.7+3.2 d (3 ) 
118.2 +2.4b ( 5) 
64.7+2.2 e (6) 
73.8+3.2 e (3) 
90.3±1.24 
131.9 +3.2 a (3) 
** 

 
159.5 + 3.1c (7) 
131.6+4.8 d  (3 ) 
179.7+3.7 b (5) 
108.2+ 3.4 e (6) 
113..2+4.8 e (3) 
138.4±1.7 
206.7+4.8 a (3) 
   ** 

Overall mean     30.8+ 0.13    53.4+1.0 97.3+1.1 149.8+1.7 
Figures in bracket represent number replications from which the means were derived. 
abcd Means within a column followed by different superscripts show the presence significant differences 
 
Live body weight (8 to 12 weeks). The analysis of variance showing the effects of ecotype, 
sex and ecotype-sex interactions on live body weight development of the six populations of 
chicken at eight, ten and 12 weeks of age with coefficients of variation of 35.6, 36.2 and 
36.5 % is presented in table 2. The results from the analysis of variance showed a highly 
significant (p < 0.01) effect of ecotype and sex (p < 0.001) on live body weights of chicken at 
eight, ten and twelve weeks of age. The ecotype-sex interaction had a non-significant (p > 
0.05) effect on live body weight at all ages. Least square means for live body weight 
development from eight to twelve weeks of age are shown in table 2. 
The mean body weights at eight, ten and twelve weeks were highest for Fayoumi chicken 
followed by chicken from, Tilili, Chefe, Horo, Tepi and Jarso market sheds, respectively. The 
weight of locals were 66.0, 62.6 and 66.5 % of the mean live body weight of Fayoumi chicken 
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at eight, ten and twelve weeks of age, respectively. Chicken populations from Tilili and Chefe 
regions showed a significantly higher live body weight than local chicken ecotypes from the 
other three ecological regions at 8, 10 and 12 weeks of age, respectively. However, there was 
no statistically detectable (p > 0.05) live body weight difference among chicks from Jarso and 
Tepi regions at those ages. The Tilili chicken (heaviest locals at 8, 10 and 12 weeks of age) 
attained 77.9, 74.3 and 78 % of the mean live body weights of the Fayoumi chicken at eight, 
ten and twelve weeks of age, respectively, while chickens from Tepi (lightest body weight 
among the locals) showed only 74.1, 60.5 and 60.3 % of the body weight of Tilili chicken at 
those ages. As expected, it is also observed in this study that male chicks had significantly 
higher (p < 0.001) weights compared to females from the same ecotype. Male chickens were 
35.5, 34.8 and 39.6 % heavier in mean live body weight over female chickens at eight, ten and 
twelve weeks of age, respectively. 
 
Table 2 Least Squares Means (LSM) for body weight of six groups of chicken by ecotype 
and sex in Ethiopia (six to 12 weeks of age) 
 

Live weight Group                 
8 wk (g) 10 wk (g) 12 wk (g) 

Ecotype 
    Tilili (n) 
    Horo (n) 
    Chefe (n) 
    Jarso (n) 
    Tepi (n) 
Mean local  
    Fayoumi  (n)  
Overall mean  (n) 
Sig. Level 

 
284.5+4.5 b (327) 
266.9 +11.4 c (75) 
281.4 +4.7 b  (217) 
215.9+ 5.9 d  (257) 
226.0+9.4 d  (107) 
241+2.3 
365.0 + 8a  (303)  
273.4+3.2 (1286) 
  ** 

 
395.0+6.6b  (271) 
366.7 + 16.5 c (64) 
391.1 +6.9 b (203) 
299.3 +8.6 d  (191) 
283.1 +13.6cd  (96) 
332.7+3.14 
531.8 +11.6 a (281) 
377.8+4.6  (1103) 
  ** 

 
519.8 +8.9 b  (227) 
421.4 +22.6 c   (47) 
509.3 +9.3 b   (200) 
385.4 +11.7 c  (148) 
372.3+18.6c (54) 
443 +5.7 
666.3+15.9 a  (264) 
 479.1+6.3  (943) 
  ** 

Sex : 
     Male  (n)    
    Female (n) 
  Sig. Level 

 
314.7+ 5.2 a  (409) 
232.2+3.5 b (877) 
 *** 

 
433.9+7.6 a (361) 
321.8 +3.8 b (742) 
  *** 

 
558.2+ 10.4 a (346) 
399.9+7.0 b  (597) 
  *** 

Figures in bracket represents number of observation from which means were derived, abcd Means within a column 
followed by different superscripts are significantly different 
 
Shank length. The least squares means for shank length of growers at 2, 4, 6, 8, 10 and 12 
weeks of age for six groups of chicken by ecotype is presented in table 3. Ecotype had a 
significant (p < 0.01) effect on shank length of the different chicken ecotypes. The mean shank 
length at all ages was highest for Fayoumi and Tilili chicks followed by chicks from Chefe and 
Tepi regions as ecotypes with medium sized shank length ecotypes whereas chicks from Horro 
and Jarso regions had shorter shank lengths. Correlation coefficients between shank length 
and live body weight of the different ecotypes at 2, 4, 6, 8, 10 and 12 weeks of age were 
strong, positive and significant (p < 0.01) as shown in table 3. 
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Table 3. Least squares means of shank length and correlation coefficient between body 
weight and shank length of five local ecotypes and Fayoumi chicken under on station 
management conditions in Ethiopia (two to 12 weeks of age) 
 

Ecotypes  Age * 
Tilili 
(LSM) 

Horo 
(LSM) 

Chefe 
(LSM) 

Jarso 
(LSM ) 

Tepi 
(LSM) 

Fayou. 
(LSM ) 

± SE Overall 
mean ± SE 

Sig CC 

  2 (10) 
  4 (10) 
  6 (10) 
  8 (10) 
  10 (10) 
  12 (10) 

2.5a 
3.1ab 
3.8 a 
4.1a 
4.8 a 
5.7 a 

2.2b 
2.6d 
3.0 e 
3.2 c 
3.6 d 
4.6 c 

2.3a 
2.8c 
3.3 d 
4.0 ab 
4.5 b 
5.6 a 

2.1b 
2.5d 
2.9 e 
3.1c 
3.5 d 
4.3 c 

2.3a 
2.9bc 
3.5 c 
3.8 b 
4.0 c 
5.1 b 

2.5a 
3.2a 
3.9 a 
4.1a 
4.9 a 
5.9 a 

0.06 
0.06 
0.07 
0.07 
0.08 
0.13 

2.3±0.024 
2.9±0.024 
3.4±0.025 
3.7±0.026 
4.2±0.026 
5.2±0.051 

** 
** 
** 
** 
** 
** 

0.64 
0.68 
0.69 
0.71 
0.79 
0.75 

Figure in bracket represents number of observation from which means were derived, abcd Means within a row followed by different 
superscripts are significantly different, CC= Correlation coefficient (Shank length Vs live body weight), *=Age in weeks 
 
DISCUSSION 
Results from this study show a large variation between the different ecotypes which agrees 
with Sonaiya et al. (1999) and Tadelle and Ogle (2001) who state that there are many types, 
breeds and strains of indigenous poultry. Wherever evaluation schemes were implemented, it 
has been found that there are highly productive indigenous birds (Mathur et al., 1989 ; Nwosu, 
1979). The growth performance of ecotypes studied underlines the rather large difference 
between ecotypes with some exhibiting a remarkable performance level. Assuming a limited 
genetic exchange between market sheds, birds in a given market shed are less variable than 
between market sheds. Sampling of local birds on the basis of ecotypes and market shed for 
the purpose of characterization is appropriate. There exists a positive and significant 
relationship between live body weight and shank length as a linear body measurement which 
could possibly be used to estimate the body frame and it could be used in conjunction with 
body weight to describe the growth type. Virtually all the indigenous ecotypes have not been 
subjected to any selection process, other than natural selection and from the results of this 
study there is a large variation in growth traits between individuals within ecotypes. Thus, 
there is potential for improving locally adapted ecotypes by selection in addition to further and 
detailed studies of the causes and degrees of variability among the different ecotypes. Given 
the chickens' short generation interval, substantial gains in genetic progress within the existing 
production environment could be obtained through identifying and selecting the top performers 
for a given trait (s). 
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