
   RESEARCH ARTICLE 

European Journal of Agriculture and Food Sciences  

www.ejfood.org 
 

 

DOI: http://dx.doi.org/10.24018/ejfood.2021.3.2.254                                                                                                                                                      Vol 3 | Issue 2 | March 2021 53 
 

Performance Evaluation of Kuroiler and Sasso Chicken 

Breeds Reared under On-farm and On-station 

Management Conditions in Tanzania 
 

Fadhili S. Guni, Said H. Mbaga, and Andalwisye M. Katule 

ABSTRACT  

A study was conducted to evaluate the effect of management, breed, and 

their interaction on growth performance, egg production, and survivability 

under on-station and on-farm management conditions in Tanzania. A total 

of 1200 chicks, 600 for each breed, Kuroiler, and Sasso of mixed sexes were 

used. Birds under on-station management were confined and fed commercial 

ration throughout the experiment while those under on-farm management 

were allowed to semi-scavenge and supplemented with available feeds in the 

household. Brooding was carried out on-station for six weeks. Thereafter, 

birds were sub-divided for on-station and on-farm evaluation where data on 

body weight, egg production traits, and survival rate were taken at different 

ages from week 6 up to 52. The General Linear Models procedure fitting 

management, breed, and interaction between management and breed was 

used to analyze the data. Results show that management conditions had a 

significant influence on the performance of the breeds. Birds reared on-

station performed better in all traits measured than those reared on-farm. 

The general effect of the breed was significant only for hen-day egg 

production (HDEP %) and hen-housed egg production (HHEP) in favour of 

Sasso chickens. Similarly, Sasso was more efficient at converting feed to live 

body weight. Interactions between management and breed were observed 

for all traits except peak egg production rate and mortality rate. While Sasso 

performance was better than that of Kuroiler on body weight, age at first 

egg, HDEP, age at peak egg production, and HHEP under the on-station 

management system, their performance in these traits were similar under 

the on-farm management except for body weight and age at first egg where 

Kuroiler was superior to Sasso. The survivability was also higher for 

Kuroiler than for Sasso under both management systems. It is concluded 

that genotype by environment (GxE) interaction had significant effects on 

the performance of the two breeds thus, a need to consider such effect when 

promoting them for either on-station or on-farm rearing.  
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I. INTRODUCTION 

Poultry production in most developing countries has an 

important economic, social, and cultural benefit and plays a 

significant role in family nutrition. About 85% of the rural 

populations in sub-Saharan Africa keep chickens which 

provide a reasonable proportion of animal protein and 

household cash income [1]. In Tanzania, like many other 

developing countries, household poultry production is 

practiced in rural and urban areas for the livelihood of the 

households i.e., as a source of income and food. Poultry, in 

particular chicken, production systems in Tanzania have been 

categorized as unimproved traditional indigenous, improved 

family, and commercial systems. The traditional system of 

poultry keeping is predominant, and accounts for 96% of 

household flocks and supplies 94% of poultry meat and eggs in 

rural areas [2]. However, this system is unable to meet the 

increasing demand for poultry meat and eggs owing to its low 

productivity in terms of both egg and meat.  

Efforts have been made previously to improve meat and egg 

production through importations of high producing exotic 

breeds, particularly in the commercial sector. These efforts are 

yet to produce the expected output in the tropics, apparently due 

to a lack of adaptation to the tropical environment. Besides, the 

selection and breeding of exotic breeds were developed for 

high-input intensive production systems in temperate regions 

[3]. The failure of exotic stocks to meet expectations when 

raised under tropical conditions is often associated with the 

phenomenon termed 'genotype by environment interaction' [4].  

Alternatively, the introduction of tropically adapted dual-

purpose chicken breeds suitable for family chicken production 

has been proposed to be one of the key strategies to improve 

chicken productivity in the country [5]. Kuroiler and Sasso are 

among such breeds which have been introduced into the 

country. Kuroiler originates from India and has been developed 

through crossing several pure genetic lines of chickens 

including White Leghorn, Rhode Island Red, Coloured broiler, 

and local Desi chickens, followed by selection for high 
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production performance and ability to thrive in village 

environment under scavenging or semi-scavenging rearing 

systems [6]. The second breed is Sasso which originates from 

France. It has been developed through an intensive selection of 

traditional colored lines of chickens from France [7]. The two 

breeds are known for many desirable features of indigenous 

birds, such as the feather colors for camouflage, ability to 

escape from predators, resistance to diseases, adaptable to 

tropical and sub-tropical conditions [8], [9]. They have also the 

ability to scavenge, thus require low maintenance yet grow 

about double the bodyweight of their indigenous counterparts 

[10], provided that they receive supplementation and are 

protected against diseases. The two breeds are now being 

popularized in the country and distributed to farmers by two 

major poultry multiplication companies in Tanzania.  

The multiplication and distribution of these breeds target 

smallholder farmers thus, they must be tested for performances 

under various management systems and be recommended 

accordingly. Therefore, this study intended to test the 

performance of Kuroiler and Sasso chickens to evaluate their 

genetic potential under a controlled environment (on-station) 

and farmer management (on-farm) conditions, and test for 

genotype x interactions for economic traits.  

 

II. MATERIAL AND METHODS 

A. Study Areas and Management of Chicks during Brooding 

This study was conducted on-station and on-farm from 

December 2018 to December 2019. The on-station study was 

carried out at Sokoine University of Agriculture while the on-

farm experiment was conducted in two villages (i.e., Wami-

Sokoine and Wami-Luhindo) located about 45 km from the 

University. The university is located at the foothills of the 

Uluguru Mountains in Morogoro, Eastern Tanzania, about 550 

m above sea level.  

A total of 1200 day-old chicks, 600 for each Kuroiler and 

Sasso breed were procured from two different commercial 

companies in the country. Brooding of chicks was done from 

day-old up to 6 weeks of age at the University poultry farm. 

Upon arrival, chicks were wing-tagged for identification. Each 

breed was allocated to 2 brooding pens, each with 300 chicks. 

During the brooding period, chicks were fed a commercial 

starter diet in form of crumbles containing 2941 Kcal ME/kg 

and 21.2% CP from day old up to the 2nd week of age. A chick 

mash containing 3049 Kcal ME/kg and 20.3% CP was then fed 

from the 3rd up to the 6th week of age. Water was provided ad 

libitum throughout the brooding period. Birds were also 

routinely vaccinated against Newcastle, Gumboro, and 

Fowlpox diseases at specified age intervals. Treatment was 

provided in case of occurrence of specific disease symptoms. 

Sexing was done at the end of the brooding period i.e., at weeks 

6 of age. The birds of each breed were then divided into two 

groups, of which 576 (288 Sasso and 288 Kuroiler) were 

transferred to farmers for on-farm evaluation, and 480 (240 

Sasso and 240 Kuroiler) remained at the University poultry 

farm for on-station evaluation.  

B. Management of Birds during Growing and Laying 

Phases Under On-station and On-farm Management Systems 

1. On-station 

The birds of each breed were randomly allocated to six deep 

litter pens of 40 birds each and reared under total confinement. 

They were provided with a commercial grower ration 

containing 15.5% CP and 2762 Kcal ME/kg, from the 6th to the 

19th week of the age. Thereafter, a layer ration containing 

18.5% CP and 2965 Kcal ME/kg was provided from the 20th 

week of age to the end of the experimental period. Routine 

vaccinations against Newcastle, as well as anthelmintic, were 

also given to the birds based on manufacturer instructions. 

Treatment was provided in case of occurrence of specific 

disease symptoms. 

2. On-farm 

The selection of villages and households participating in the 

study was done in collaboration with District and Ward 

livestock officers. Recruitment of a household (farmer) was 

based on individual willingness to participate in the research 

project and his/her ability to provide all necessary management 

for the chickens including housing, supplementary feeding, 

health care, etc.  In each village 16 farmers (households) were 

randomly selected from a list of farmers that met the criteria to 

be included in the study. Out of the 16 farmers in a village, half 

of them received 18 pre-brooded Sasso and the remaining half 

received 18 Kuroiler chickens of mixed-sex.  

A three days training on proper management of the birds and 

data recording was provided to participating farmers and two 

livestock field officers, one for each village. Apart from data 

recording, the field officers were also responsible for 

supervising and advising farmers on all management aspects of 

the birds under field conditions. 

Upon arrival in the field, the birds were first weighed 

individually to obtain the initial body weight. A semi-intensive 

system of management was adopted whereby a simple 

enclosure was made around the homestead to restrict other 

birds from mixing with the experimental birds. The farmers 

were also responsible for providing housing, supplementary 

feeding, and basic health care. They were encouraged to make 

simple formulations to include energy, some protein sources, 

and minerals in addition to kitchen leftovers.  

 

III. DATA COLLECTION 

A. Growth Performance and Feed Conversion Ratio 

The body weight (BW) of chickens was recorded at different 

ages from the 6th up to 20th weeks of age under both 

management systems. Birds were weighed individually using a 

digital weighing scale at the 6th week of age to obtain initial 

body weight, and then subsequently at 8, 12, 16, and 20 weeks 

of age. Total weight gain (TWG) was calculated as the 

difference between initial body weight at 6 weeks of age and 

final body weight at 20 weeks of age. Feed conversion ratio 

(FCR) was calculated as the amount of feed consumed per unit 

of body weight gain. This variable was calculated only for birds 

raised on-station. 

B. Egg Production Traits 

Age at first egg was taken as the number of days between 

hatching date and the date at first egg (i.e., 5% flock egg 

production rate). The peak production rate was taken as the 

maximum weekly % egg production. Similarly, age at peak egg 

production was taken as the age of birds at a maximum weekly 

egg production rate. Hen-housed egg production (HHEP) was 
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calculated by dividing the total number of eggs laid in a pen/per 

household by the number of hens housed at the start of lay. Hen-

day egg production (HDEP%) was calculated by dividing the 

number of eggs laid in a pen/per household by the number of 

hens still alive up to that particular day of recoding [11].  

C. Mortality 

Mortality and its causes were recorded as they occurred 

during both the growing and the laying periods.  

 

IV. DATA ANALYSIS 

All traits measured were subjected to analysis of variance 

using the General Linear Models (GLM) procedure of SAS [12] 

by considering management conditions (i.e., on-station vs on-

farm) and breeds as fixed effects, as well as breed x 

management interaction effects. Individual farmer or pen effect 

within a management condition was taken as a random effect. 

Weight at 6 weeks of age was considered to be a covariate 

during the analysis of data. Effects of management and breed 

on survival were tested by a chi-square (χ2) test using the 

frequency procedure [12]. 

The following statistical model was used to analyze data for 

body weights (BWT) and total weight gains (TWG) measured 

on an individual bird basis: 

 

Yijkl= μ + Mi + Bj + (MB)ij + FP(MB)ijk+ b(𝑥 ijkl -∑ x ijkl /n) 

+ Eijkl                  (1) 

 

where 

Yijkl = observation (body weight, body weight gain) on the lth 

bird from the kth farmer or pen within the jth breed and ith 

management system; 

μ = General means common to all observations in the study; 

Mi = Effect of the ith management system (i = on-station, on-

farm); 

Bj = Effect of the jth breed (j= Kuroiler, Sasso); 

(MB)ij = Effect associated with the interaction between the 

management system and breed; 

FP(MB)ijk= Random effect of the  kth farmer or pen within the  

ith management system and jth breed;  

xijkl  = initial bodyweight of the  lth bird from the kth farmer or 

pen within the jth breed and ith management system; 

∑𝑥 ijkl ∕𝑛 = average initial body weight of all birds in the study; 

b = Regression of body weight /body weight gain on initial 

body weight;  

Eijkl= Random effects peculiar to each bird. 

For egg production and other traits observed on pen or 

household basis (i.e., the pen or household was the observation 

unit) were analyzed by using the following statistical model:  
 

Yijkl= μ + Mi + Bj + (MB)ij + FP(MB)ijk +  Eijkl           (2) 
 

where: 

Yijk = observation (Egg production variables) from the kth 

farmer or pen within the jth breed and ith management system; 

μ = General mean common to all observations in the study; 

Mi = Effect of the ith management system (i= on-station, on-

farm); 

Bj = Effect of the jth breed (j= Kuroiler, Sasso); 

(MB)ij = Effect associated with the interaction between the 

management system and breed; 

FP(MB)ijk= Random effect of the kth farmer or pen within the 

ith management system and jth breed; 

Eijkl= Random effects peculiar to each bird. 

Note: The effects of the management system and breed for 

body weight and egg production variables were tested using the 

farmer or pen variation within the management system and 

breed (i.e., FP(MB)ijk) as the error term.  

For feed conversion ratio, Model 1 was modified to model 3 

where the effects of the management system and interaction 

between the management system and breed were removed 

because FCR was measured under on-station experiment only. 

 

Yijk = μ + Bi + b(x-∑ x/n)ij+ Eijk             (3) 
 

All descriptions are similar to model 1 except: 
 

Yijk = observation (Feed conversion ratio) 

 

V. RESULTS 

A. Effects of Management and Breed on Growth 

Performance of Kuroiler and Sasso Chickens 

The least-square means for body weight (BW), total weight 

gain (TWG), and average daily gain (ADG) of chickens 

summarized by management system and breed are presented in 

Table I. The overall results during the growing phase show that 

the management system significantly (P<0.05) influenced the 

body weight and weight gain of the two breeds. Chickens 

reared under on-station management were heavier and gained 

more weight than the chickens reared under on-farm 

management. Breed effects were insignificant (P>0.05) for 

body weight and body weight gain. The results further show 

that FCR differed significantly (P<0.05) between the two 

breeds whereby, Sasso had a lower feed conversion ratio 

compared to Kuroiler. Significant interaction effects (P<0.05) 

between the management system and breed were observed on 

BW, TWG, and ADG (Table II).  

B. Effects of Management System and Breed on Egg 

Production of Kuroiler and Sasso Chickens 

The least-square means for egg production traits summarized 

by management systems and breeds are presented in Table III. 

The results show that there were significant differences 

(P<0.05) between management systems on all egg production 

traits studied in favor of the on-station management system. 

The general effects of the breed were significant (P<0.05) only 

for HDEP and HHEP where Sasso outperformed Kuroiler. No 

significant differences (P>0.05) were observed between the 

two breeds for age at first egg, peak egg production rate, and 

age at peak egg production. Significant interaction effects 

(P<0.05) between the management system and breed were 

observed for all egg production traits except for peak egg 

production rate which was not significant (Table IV). 
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TABLE I: LSM±SEM VALUES FOR GROWTH PERFORMANCE TRAITS OF CHICKENS SUMMARIZED BY MANAGEMENT SYSTEMS AND BREEDS 

Fixed effects 
Variables 

BW at week 6 (g) BW at week 20 (g) Total weight gain (g) Average daily gain(g) 

Management system 

On-station 541.4±3.3 2510.9±16.4a 1977.3±16.4a 20.2±0.2a 
On-farm 536.0±3.0 1870.5±16.1b 1336.9±16.1b 13.6±0.2b 

Breed 

Kuroiler 527.0±3.2b 2154.1±15.8 1620.5±15.9 16.5±0.2 
Sasso 550.4±3.2a 2227.3±16.9 1693.7±16.9 17.3±0.2 

a-b Means with different superscripts within a column and effect are significantly different (P<0.05), LSM = least-squares mean, SEM = Standard error of the 

mean, BW = Bodyweight. 

 
TABLE II: LSM±SEM VALUES FOR THE INTERACTION EFFECTS OF MANAGEMENT SYSTEMS AND BREEDS ON GROWTH PERFORMANCE TRAITS OF CHICKENS 

       Fixed effects Variables 

Management 

system 
Breed BW at week 6 (g) BW at week 20 (g) 

Total Weight 

Gain (g) 

Average Daily 

Gain (g) 
FCR 

On-station Kuroiler 529.3±4.7b 2313.1±22.7b 1779.4±22.7b 18.2±0.2b 5.8±0.1a 

 Sasso 553.5±4.7a 2708.8±23.8a 2175.2±23.8a 22.2±0.2a 4.8±0.1b 

       
On-farm Kuroiler 524.6±4.3b 1995.2±22.1c 1461.6±22.1c 14.9±0.2c - 

 Sasso 547.3±4.3a 1745.9±23.7d 1212.3±23.7d 12.4±0.2c - 
a-d Means with different superscripts between breeds within management system are significantly different (P<0.05), LSM = least-squares mean, SEM = Standard 

error of the mean, BW = Bodyweight, FCR = Feed conversion ratio. 

 
TABLE III: LSM±SEM VALUES FOR EGG PRODUCTION TRAITS OF CHICKENS SUMMARIZED BY MANAGEMENT SYSTEMS AND BREEDS 

Fixed effects 

Variables 

Age at first egg 
(days) 

Hen-housed egg 
production (%) 

Peak egg production 
rate (%) 

Age at peak 
production (week) 

Hen-day egg 
production (count) 

Management 

On-station 153.4±1.7b 56.4±2.6a 81.1±3.3a 34.5±0.2b 108.3±4.3a 
On-farm 179.1±1.2a 34.9±0.7b 66.0±2.6b 37.3±0.3a 50.5±1.2b 

Breed 

Kuroiler 166.5±1.5 41.9±2.5b 74.7±3.0 36.2±0.3 71.3±4.1b 
Sasso 166.1±1.5 49.5±1.1a 72.3±3.0 35.6±0.3 87.5±1.8a 

a-b Means with different superscripts within a column and effect are significantly different (P<0.05), LSM = least-squares mean, SEM = Standard error of the 

mean. 

 
TABLE IV: LSM±SEM VALUES FOR THE INTERACTION EFFECTS OF MANAGEMENT SYSTEMS AND BREEDS ON EGG PRODUCTION TRAITS OF CHICKENS 

Fixed effects Variables 

Management 

system 
Breed 

Age at first egg 

(days) 

Hen-housed egg 

production (%) 

Peak egg 

production rate 
(%) 

Age at peak 

production 
(week) 

Hen-day egg 

production 
(count) 

On-station Kuroiler 159.2±2.5c 49.1±4.9b 83.2±4.7a 35.3±0.3b 91.4±8.0b 

 Sasso 147.7±2.5d 63.7±1.9a 78.9±4.7a 33.7±0.3c 125.2±3.1a 

       
On-farm Kuroiler 173.8±1.7b 34.5±1.0c 66.2±3.6b 37.0±0.4a 51.3±1.6c 

 Sasso 184.5±1.7a 35.2±1.0c 65.7±3.7b 37.5±0.4a 49.8±1.7c 
a-d Means with different superscripts between breeds within management system are significantly different (P<0.05), LSM = least-squares mean, SEM = Standard 
error of the mean. 

 
TABLE V: MORTALITY RATES OF BIRDS (%) DURING THE GROWING AND LAYING PHASES SUMMARIZED BY MANAGEMENT SYSTEMS, BREEDS, AND BREEDS 

WITHIN A MANAGEMENT SYSTEM 

Fixed effects  Growing phase Laying phase 

  Mortality ჯ2-test P-value Mortality ჯ2-test P-value 

Management On-station 10.6 24.3792 *** 17.0 53.7141 *** 

 On-farm 22.1   47.1   
        

Breed Kuroiler 12.5 14.2977 *** 30.9 1.5680 ns 

 Sasso 21.2   36.1   
On-station Kuroiler 7.5 4.9362 * 16.5 0.0402 ns 

 Sasso 13.7   17.5   

        
On-farm Kuroiler 16.7 9.7072 ** 43.1 1.8581 ns 

 Sasso 27.4   51.0   

*(P < 0.05); ** (P <0.01 *** (P < 0.001); ns (P > 0.05). 

 

C. Effect of Management System and Breed on the 

Survivability of Kuroiler and Sasso Chickens 

The mortality rates of the birds during the growing and 

laying phases are summarized by management systems, breeds, 

and breeds within management systems (Table V). There were 

significant differences (P<0.05) between the two management 

systems for the survivability of chickens. Birds reared under 

on-station management had lower mortality rates (growing 

10.6% and laying 17.0%) than birds reared under on-farm 

management (growing 22.1% and laying 47.1%). The general 

effect of the breed was significant (P<0.05) only during the 

growing period where Sasso had a higher percentage of deaths 

(21.2%) than Kuroiler (12.5%). Breed effects within the 

management system were significant only during the growing 

period, where Kuroiler had lower mortality rates than Sasso 

under both management systems i.e. (on-station 7.5% vs. on-

farm 16.7%) and (on-station 13.7% vs. on-farm 27.4%) for 
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Kuroiler and Sasso respectively. No significant difference 

(P>0.05) was observed for mortality rates of the two breeds 

within the management system during the laying period. In 

general, a higher percentage of mortality of chickens had 

occurred during the laying than during the growing period, 

where the on-farm management system encountered more 

deaths. 

 

VI. DISCUSSION 

Performance traits are mostly affected by genotype (breed, 

strain, lines, ecotype, etc.) and environment (management 

system, nutrition, diseases, etc.). In this study, most of the traits 

studied were affected by both genotype and environment 

depending on the stage of growth. The mean body weight and 

body weight gain of chickens reared on-station were higher 

than of those chickens reared on-farm, implying a higher 

growth rate under on-station than on-farm conditions. The most 

likely explanation for the higher growth performance of on-

station birds could be the provision of formulated rations 

throughout the experimental period. The on-farm birds were 

only supplemented with any available feeds at the household 

mainly maize bran and kitchen leftovers, which may not supply 

the sufficient nutrients required for growth. This suggests that 

the on-farm management conditions were less favorable for the 

two breeds unless higher levels of supplementation are adopted. 

This observation is supported by the results reported previously 

[13]-[15]. Besides, Bekele et al [16] and Kayitesi [17] argued 

that chickens reared under semi-scavenging spend most of their 

time searching for feed. This results in much loss of energy that 

could otherwise be used for production including weight gain 

and egg production.  

In general, the two breeds did not differ significantly in 

respect of body weight and body weight gain. However, 

important interactions were observed between breeds and 

management systems on these variables. It was found that, 

whereas Sasso birds reared under an on-station management 

system were heavier and grew faster than Kuroiler birds, they 

performed poorer than Kuroiler birds under an on-farm 

management system. The higher growth performance of Sasso 

than Kuroiler chickens under on-station management 

conditions could be explained by its lower feed conversion 

ratio. This may suggest that the breed is more efficient at 

converting feed to live bodyweight. A similar observation has 

been also reported by Sanka et al [18] when comparing Kuroiler 

and Sasso chickens fed different diets. On the other hand, the 

lower performance of Sasso than Kuroiler chickens under on-

farm management conditions has also been reported by Kidie 

[19] under similar management systems in Ethiopia. This 

probably suggests that the Sasso breed needs relatively better 

management conditions to express its full genetic potential. It 

is also likely that the Sasso breed has less scavenging ability 

than that of Kuroiler, hence failed to efficiently utilize the 

available scavenging feed resources under the on-farm 

conditions.  

The bodyweight of Sasso chickens observed in the present 

study at 20 weeks of age under on-station management is within 

the range of 2343.7 to 2962.1 g reported by Bamidele et al [20] 

for the similar breed, age, and management system in Nigeria. 

Similarly, the observed body weight of Kuroiler chickens at 20 

weeks of age in the present study falls within the range of 

1728±8.2 to 1909±4.0 g reported by Kidie [19]. However, 

Assefa et al [21] reported that the mean body weight of Sasso 

chickens ranged from 3.01 to 3.23 kg under on-farm 

management conditions, which was much higher than what was 

observed in the present study. The genetic differences between 

lines, variation in supplementary feeds, and availability of 

scavengable feed resources in the respective areas could 

explain the observed difference between the current result and 

those reported by Assefa et al [21]. 

The on-station management system also outperformed the 

on-farm management system in all egg production characters, 

as was the case for body weight and other characters. Birds 

under the on-station management system laid their first egg 

about 25 days earlier and reached peak production earlier than 

those under the on-farm management system. It was further 

observed that the hen-housed egg production (HHEP) under on-

station management was twice as much that of the on-farm 

management birds. Also, the on-farm birds had 21.5% and 

15.1% lower hen-day egg production and peak egg production 

respectively, than the on-station birds. Studies elsewhere in the 

tropics have also reported better performance of on-station 

birds over those under on-farm management [22], [16]. The 

lower performance of on-farm birds might have been due to the 

prevalence of diseases and infrequent feed supplementation to 

birds which in most cases depended on seasons and household 

practices. A similar notion has been expressed by Goromela et 

al [23] and Knueppel et al [24].  

The observed significant interactions between the 

management system and breed on hen-housed egg production, 

hen day egg production, and age at peak egg production rate in 

the present study imply that the two breeds differed in their 

response to management systems. It was observed that while 

the two breeds performed similarly in respect of hen-day egg 

production, age at peak production, and hen-housed egg 

production under the on-farm management system, Sasso 

chickens outperformed Kuroiler for these characters under the 

on-station management system. This observation may imply 

that the Sasso breed needs relatively better management than 

the Kuroiler for them to express its full genetic potential. 

Nevertheless, this observation is contradictory to that of 

Bamidele et al [20] who observed that Kuroiler chickens 

outperformed Sasso chickens in HHEP under on-station 

management. Such contradiction is not surprising since this 

character depends also on factors such as temperature, disease, 

and the ability of the birds to tolerate these effects. For example, 

[25] and [16] reported contradictory results on HHEP where 

Rhode Island Red breed (RIR) was superior to Fayoumi in an 

earlier study whereas the reverse was observed in a latter study. 

This was attributed to the slow recovery of RIR against 

Fowlpox disease. On the other hand, the HHEP for Kuroiler 

and Sasso chickens observed in the present study under on-farm 

management are lower than 77.60±1.74 eggs of the Vanaraja 

dual-purpose breed reported by Singh et al [26] under backyard 

management in India.  

The age at first egg is deemed to be the age of attainment of 

sexual maturity of the chickens and is an important economic 

egg production character. In this study, Sasso chickens matured 

earlier than Kuroilers under the on-station management system, 

while the reverse was observed under the on-farm management 

system. The Sasso also attained a peak egg production rate 

earlier than the Kuroiler under the on-station management 
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system. The better performance of Sasso than Kuroiler in 

respect of age at sexual maturity and age at peak egg production 

under on-station conditions might be attributed to its higher live 

body weight at the onset of egg production. According to 

Olawumi [27], body weight is among the factors that determine 

the age at first egg, age at egg peak production, and overall 

performance. It is to be noted that the Sasso breed was also 

heavier than the Kuroiler under on-station management as has 

been explained earlier. A similar observation was reported by 

[27] for Bovan Nera chickens when they were compared with 

other genotypes under an on-station management system in 

Nigeria. In comparison to the present findings on age at first 

egg under on-farm management conditions, [28], [19], [29] 

reported lower age at the first egg for Sasso i.e., 157.2, 176, and 

177 days respectively. Likewise, Bamidele et al [20] reported 

the age at first egg of 120±1.3 and 133±0.6 days for Kuroiler 

and Sasso, respectively under on-station management, values 

which were also lower than those of the present study. 

However, Islam et al [30] and Kidie [19] reported the mean age 

at first egg of 184 days for Kuroiler under an on-farm 

management system, which was higher than that of the present 

study for the similar breed and management conditions. 

Differences in nutritional level, availability of scavengable feed 

resources, and other environmental factors might be the reasons 

for the differences between the results obtained in the present 

study and those from other authors. 

Concerning survivability of chickens, higher mortality rates 

were observed for the birds raised under the on-farm than under 

the on-station management conditions. The high mortality rates 

under on-farm management were mainly due to diseases and 

other unknown reasons. Probably poor management practices 

including inadequate feeding, poor housing, and health care 

might be the predisposing factors for mortality. This 

observation is similar to the report of several authors [15], [13], 

[17], [31]. The on-station mortality rates in the present study 

were mainly due to diseases and cannibalism (cloaca pecking) 

during the growing and laying periods, respectively. It has been 

suggested that the exposure of the cloacal mucous membranes 

soon after the actual expulsion of an egg may attract other hens 

which start vent pecking [32]. This probably attracted the 

chickens to develop such behavior, although the actual cause of 

cannibalism was not considered for analysis. The on-station 

mortality rates observed in this study are within the range of 5.5 

to 13.0% and 16.0 to 28.3% during the growing and laying 

periods, respectively reported by Bamidele et al [20] for similar 

breeds and similar management conditions in Nigeria.  

The present study also revealed that a higher percentage of 

mortality occurred during the laying than during the growing 

period. This could partially be explained by the fact that the 

laying period in this study coincided with the dry season, which 

is associated with insufficient feed sources and the occurrence 

of several diseases affecting chickens in rural areas [33], [34]. 

This observation agrees with the argument put forward by 

Kidie [19] that inadequate feeding and imbalanced nutrition, 

especially at the peak of production, may lead to high 

percentages of mortality as at that period birds require balanced 

rations for body maintenance and egg production. Higher 

mortality rates during the laying period than during the growing 

period were also reported by Bekele et al [16] in Ethiopia. 

Generally, Kuroiler had a comparatively higher survival rate 

than the Sasso under both management systems. Bamidele et al 

[20] reported similar observations under on-station 

management conditions in Nigeria. The genetic differences and 

the ability of the breed to tolerate environmental stress in a 

particular environment might have been the reasons for such 

variation. Kuroiler chickens are said to be resistant to infectious 

diseases as reported from other studies [7], [35], [36]. This 

observation is also supported by the findings from the study by 

Mpenda et al [37] who reported higher antibody titers in 

Kuroiler chickens than in other breeds.  

 

VII. CONCLUSION 

Based on the results of the present study, it is concluded that 

there is a large difference between the on-station and the on-

farm management systems for all chicken performance traits 

studied. Also, a bird's performance depends on the interaction 

between the breed and the management system. The Kuroiler 

seemly to cope comparatively better than Sasso under sub-

optimal management conditions while the Sasso excelled under 

improved management. Thus, the introduction of improved 

chicken genotypes to farmers should go hand in hand with the 

provision of knowledge on the overall management of the birds 

for improved productivity. However, cost-benefit studies are 

recommended for these introduced breeds to understand their 

economic viability under the on-station and on-farm 

management conditions. 
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