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Abstract: In Fastern Ethiopia, small scale poultry farmers desire Fayoumi and White leghorn breeds
for their active and efficient foragers, better productivity and adaptation to the environment.
However, there is no extensively studied research work on their growth performance and rearing
cost. Therefore, an experiment was conducted to evaluate the growth performance of Fayoumi and
leghorn chicken breeds. A total of 1152 intermediate size eggs from Fayoumi and White leghorn
strains of nearly similar average age were selected and randomly arranged into three replicates each
constituted 192 eggs in a CRD. Eggs were incubated on the same day and the chicks hatched on the
same day (21 days) were individually counted and weighed to determine hatchling weight and
hatchability. The birds were intensively raised on deep litter system for 12 weeks, but kept separately
according to the initial treatment of eggs to determine their relative subsequent growth
performances. In this study, White leghorn brooders were better in growth rate and survival whereas
Fayoumi brooders were outperformed in terms of good feed conversion ratio and economic profits
under the same conditions. There were significant (P< 0.0001) differences in total feed consumed,
cost of feed consumed, and total rearing cost and profits. The maximum cost was incurred on
raising in White leghorn breed while minimum cost was incurred on raising the Fayoumi breed. The
total profit obtained from the sale of a Fayoumi breed was higher by 4.68 Birr as compared to a
leghorn counterpart. It can, thus, be concluded that the Fayoumi breed can be selected for its better
feed conversion to gain the same weight, lower rearing cost and better economic returns while the

white leghorn breed can be selected for their superior survival and growth rate traits.
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1. Introduction

Various strains of poultry have been developed in the
past with a view to obtain maximum eggs and meat
production. Because of low performance of indigenous
chicken breed of Ethiopia, different exotic chicken
breeds (White Leghorn, Brown Leghorn, New
Hampshire, Light Sussex, Barred Rock, Rhode Island
Red, and Fayoumi) have been introduced to the country
(Alemu and Tadelle, 1998; Tadelle e af, 2003; Demeke,
2004; Wilson, 2010). Fayoumi chicken breed has been
imported with the expectation of better productivity,
adaptation and disease resistance. They are originated in
Egypt, reported to be a hardy breed and particularly well
suited to hot climates (Heinrichs, 2007). They are also
very good foragers, and on a free range basis they can
fend for themselves in a nearly feral manner. Fayoumi
hens are good layers of small white eggs. The breed is
fast to mature, with hens laying in about four and half
months after hatching (Ekarius, 2007). Fayoumi layers
are known to produce about 250 eggs per annum on low
nutrition supply (Akhtar, 2007). Due to its non-
broodiness character and strong immunity against
common diseases, farmers keep this breed in their
homes and farms (Rajput e a/, 2005). It has been
introduced to Haramaya University teaching and
research poultry farm in Ethiopia to develop a breed
that could survive and perform well under severe
climatic conditions of rural areas. But it is not a good
meat producer because of its small body size. Its average
egg weight is also smaller than 45.91g (Akhtar, 2007).
On the other hand, leghorns are good layers of white
eggs, laying an average of 280 per year and sometimes
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reaching 300 or even 320  (https://naitc-
api.usu.edu/media/uploads/2016/06/29/ParentOffspri
ngCards.pdf). They are efficient at turning the feed they
eat into lots of eggs. Leghorns are also active and
efficient foragers, which is great for backyard chicken
raising,

Productive and profitable layers begin with good
quality pullets. Having the correct managements at
brooder and grower stage will enable pullets to achieve
their genetic potential at the start of egg production.
Problems that develop during the growing petiod cannot
be corrected after egg production begins. Though the
White leghorn and Fayoumi breeds are widely available
and reared by smallholder farmers in Ethiopia, there is
no extensively studied research work on their brooders
growth performance and their rearing cost under
Ethiopian management strategies. Therefore, the
objective of this study was to evaluate the growth
performances of Fayoumi and White leghorn brooders
based on their body weight and weight gain, feed intake
and feed conversion ratio, and their survival rate during
the twelve weeks of age.

2. Materials and Methods

2.1. Description of the Study Area

The experiment was conducted at Haramaya University
poultry farm, located at 505 km east of Addis Ababa.
The site is situated at an altitude of 1980 meter above
sea level, 9 © 26 ' N latitude and 42 © 3' E longitude. The
area has an average annual rainfall of 741.6 mm. The
mean annual minimum and maximum temperatures are
8.25 0 C and 23.4 0 C, respectively.
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2.2. Experimental Egg Collection and Selection

A total of one thousand one hundred and fifty-two
(1152) hatching eggs of Fayoumi and White leghorn
strains of nearly similar average age were used from
Haramaya university poultry farm. From each breed five
hundred seventy-six (576) intermediate size eggs were
selected based on shape, free of shell cracks and stored
in cold room for seven (7) days until the required
amounts were obtained. The eggs were individually
weighed, marked and randomly arranged into two (2)
treatment groups which were randomly sub-divided into
three (3) replicates each contained one hundred and
ninety two (192) eggs in a CRD.

2.3. Egg Incubation and its Managements

Eggs were individually placed into a tray with the broad
ends pointing upwards and incubated at 37.5 °C and 70
% relative humidity for eighteen (18) days during which
the tray was placed at an angle of 45° with no
rotation(due to non-functionality of the incubator
turner). On the 18% day of incubation, the eggs were
transferred at once into the same Hatcher. A
temperature of 36.0°C and relative humidity of 80 %
were provided for the last three days. The chicks that
hatched on the same day (21) were counted, weighed on
a sensitive balance and the percentage hatchability was
calculated (Sahin ¢7 a/, 2009).

2.4. Management of Experimental Birds

In the second part of study, all normal chicks hatched
from each treatment were used for subsequent growth
trial.  Pens, watering and feeding troughs were
thoroughly cleaned, disinfected and sprayed before
placing the experimental chicks in the pen. Chicks
hatched from each breed were grouped in to the same
treatment, to correlate growth performances with
chicken breeds. Birds were intensively raised on deep
litter system for twelve (12) weeks. The litter materials
used was wood shavings or saw dust. On the first day of
hatching, chicks were provided water with vitamin
premix (15gm vitamin premix in 10 litter water). On the
second day of hatching, the birds were vaccinated
against new castle disease and medication was provided
using a broad spectrum antibiotics. Each pen was
installed with two infra-red light on a 24 hr. basis.
Hatched chicks were reared on the same diet, but kept
separately according to the initial treatment of the eggs.
Feed and water were given to the birds ad /ibitum. The
experimental diet was composed of ground corn (44%),
soybean meal (7.5%); peanut meal (20%), wheat short
(25%), salt (0.2%), limestone (2.3%) and vitamin premix
(1%).
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2.5. Body Weight Measurements

Live weights of the chicks were taken at hatching and
recorded as initial weight. Then, the average live weight
per bird was measured every fourteen (14) days by
weighing chicks in each pen and total weight was divided
by a total number of birds in each pen. These live
weights were used to calculate growth rate. The overall
average body weight for ecach treatment was then
computed by taking an average values for the
replication.

2.6. Feed Intake and Feed Conversion Ratio (FCR)
A weighed amount of feed was offered once daily at
08:00 am every day and the refuse was collected next
morning every day and weighed after removing
external contaminants by visual inspection and hand
picking. The feed offer and refuse were recorded for
each replicate and multiplied by the respective dry
matter (DM) content. Amount of DM consumed was
determined as the difference between the DM offered
and refused. Feed conversion ratio (FCR) was
measured dividing the feed consumed by the live
weight gain within two consecutive weeks.

2.7. Mortality

Mortality was recorded daily during the study. Deaths
after the onset of the experiment were recorded as
mortality and expressed as percent mortality at the end
of the experiment.

2.8. Statistical Analysis

Effects of egg weight on hatchability, hatchling weight
and subsequent performance of chicks were analyzed
using the general linear model procedure of the
statistical analysis system SAS. The means were
separated using the Duncan’s multiple-range test. The
statistical model used was:

Yijk=p + Bi +3 ijk,

Where: Yijk is the overall observation (hatchability, feed intake,
Jeed conversion ratio, body weight, weight gain, mortality), Bi is
effect of breed (Fayoumi and White leghorn strain), Yy ik is
residual effects.

3. Results and Discussion

The hatching percentage, hatchling weight, average body
weight and weight gain, feed intake and conversion ratio
and mortality during the 8 and 12-week rearing period of
Fayoumi and leghorn are summarized in Table 1 and 2,
respectively.
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Table 1. The average growth performance of unsexed (male and female reared together) Fayoumi and white leghorn
chicks during brooding stage (0-8 weeks).

Breed
Parameters Age (Weeks) Fayoumi White leghorn P-value
Egg weight (g) - 4512 50.08 NS
Hatchability (%) - 61.01> 70.322 *
Day-old weight(g) - 29.39 33.46 NS
Body weight (g/bird) 2 56.30 65.41 NS
4 93.09> 130.132 *
6 140.87> 190.302 *
8 181.93b 243.01» *
Body weight gain (g/bird) 0-2 26.91 31.93 NS
24 36.64° 64.722 *
4-6 56.21 60.16 NS
6-8 41.06 52.72 NS
0-8 160.82b 209.53x *
Feed intake (g/bitrd) 0-2 10.94 13.24 NS
2-4 20.97° 28.682 *
4-6 22.90b 51.142 *
6-8 19.19b 74.76* *
0-8 74.00° 98.972 *
Feed conversion ratio (g/bird) 0-2 0.41 0.42 NS
2-4 0.59 0.44 NS
4-6 0.28> 0.862 *
6-8 0.47> 1.48 *
0-8 0.45 0.47 NS
Mortality (%o) 0-2 12.242 3.52b *
2-4 10.30 2.21 NS
4-6 7.85 3.77 NS
6-8 5.13 2.84 NS
0-8 35. 522 12.34> *

Note:*"** Means with the same letter are not significantly different; NS-non significant

Table 2. The average growth performance of Fayoumi and white leghorn growers after sex identification (8-12 weeks).

Age in Breed
Parameters weeks Fayoumi Leghorn P-value
Body weight, g/bird 8 181.93b 243.012 *
10 293.43 298.18 NS
12 331.59 359.78 NS
Body weight gain, g/bird 8-10 111.50 55.16 NS
10-12 38.16 61.60 NS
Final weight gain, g /bitd 8-12 149.66 116.77 NS
Feed intake, g/bird 8-10 22.29b 73.644 *
10-12 23.68> 88.322 ok
Final feed intake, g/bird 8-12 45.96> 161.952 *
Feed conversion ratio, g/bird 8-10 0.24b 1.407 *
10-12 2.17 1.46 NS
Final feed conversion, g/bird 8-12 0.34b 1.392 *
Mortality, %o 8-10 7.012 3.03b *
10-12 2.64 3.46 NS
Final mortality,% 8-12 9.65 6.49 NS

Note:**" Means with the same letter are not significantly different. NS-non significant
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Table 3. The average total performance of Fayoumi and Leghorn during the 12 weeks.

Breed P-value

Parameters Fayoumi Leghorn

Total weight gain (g/bird) 302.20 326.32 NS
Daily weight gain (g/bitd) 3.60 3.88 NS
Total feed intake (g/bird) 1839.7v 2308.42 *
Daily feed intake(g/bitrd) 21.900 27.48 *
FCR (feed: gain) 6. 10P 7.092 *
Total mortality (%) 44.5 18.83> opk

Note:* " Means with the same letter are not significantly different. NS-non significant

Table 4. The average rearing cost and profit of Fayoumi and Leghorn during 12 weeks.

Breed P-value

Items Fayoumi Leghorn

Total feed consumed (kg/bitrd) 1.84b 2.31a ok
Cost of feed consumed (Birr/bird) 18.40> 23.082 pokok
Cost of feed/kg TBWG (Birr/bird) 60.88> 70.74 bk
Labor cost # (Bitr/ bird) 0.32 0.32 NS
Others cost*(birr/bird) 11.25 11.25 NS
Live pullet sale (Birr/bird) 75.00 75.00 NS
Live pullets sale/feed cost(Birr/bird) 4.08 3.25P ok
Total rearing cost (Birt/bird) 29.97> 34.65 pokok
Total Profit (Birr/bird) 45.032 40.35b ohk

Note: #-One labor can manage 3000chicks, *- Others cost life Water, health and detergents (15% of bird sales, “ " Means with the same

letter are not significantly different. TBW G-total body weight gain

3.1. Hatchability

The overall hatchability rate was lower for Fayoumi
than leghorn and varied significantly (p < 0.01) (Table
1). Almost similar hatchability (63.5%) was reported for
Fayoumi chickens under Adami Tulu Research center in
Ethiopia (Tesfa e al, 2013) whereas higher (86.08%)
hatchability was reported for white leghorn chickens
(Islam e al, 2002). In northern Ethiopia under a
smallholder farmer’s conditions, higher hatchability
percentages (67.9 and 76.1) were reported for Fayoumi
and White leghorn, respectively, by Abraham and
Yayneshet (2010).

3.2. Body Weight and Body Weight Gain

Although eggs from leghorn breeds tended to have
higher day-old weight, this difference was not
statistically significant (p>0.05) at hatch and the first
two consecutive weeks (Table 1). From 4-8 weeks,
unsexed (before sex identification) Fayoumi chicks
tended to record lighter weights than the leghorn
counterparts and the mean average weight recorded for
the unsexed leghorn chicks from hatch to eight week
rearing period was about 61.08 g higher (P < 0.05) than
in unsexed Fayoumi chicks. There were statistical
differences (P<0.05) in the average weight gain from 2-
4 weeks and from 0-8 weeks. The mean average weight
gain recorded for the unsexed leghorn chicks from
hatch to 8 weeks was about 48.71 g higher (P < 0.05)
than the Fayoumi chicks. This indicated faster growth
rate in leghorn chicks than Fayoumi during the eight
week rearing period. These results suggest that the
lower chick weight and weight gain in Fayoumi might
be as a result of a lighter egg weight used for incubation
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(Table 1) and might be attributable to breed differences.
Although there was no significant deference in body
weight between the breeds during the brooder periods
at 10 and 12 weeks (Table 2), female leghorn brooders
tended to have heavier weights than the Fayoumi
counterpart. The mean average weight recorded for the
leghorn brooders from 8-12 weeks was about 28.19 g
higher (P > 0.05) than in Fayoumi breed. There was no
statistical difference (P>0.05) in the average weight gain
from 8-12 weeks even though the Fayoumi brooders
had higher (32.89g) than leghorn breeds. This indicated
faster growth rate in female Fayoumi than leghorn
breeds. The total average daily body weight gain (Table
3) was higher in white leghorn than Fayoumi brooders
from day-old to 12 weeks of age. Correspondingly,
Tadelle ef al. (2003) recorded differences in weight gain
amonyg different six chicken populations from one-day
old to 12 weeks of age. In this study result the total
average weight gain recorded was lower than 405g
which was reported by Tadelle ez /. (2003) for mixed
sexed local chicken ecotypes at 12 weeks of age. Many
authors also reported higher body weight gain for the
same age such as 538g for Cameroon indigenous
chicken (Ogbu e# al., 2012), 371g for Nigerian chickens
(Omeje and Nwosu, 1984) and 351g for southern
Ethiopian  chickens  (Tekete, 1986). Moreover,
differences in weight gain among different breeds and
strains reported (Ajayi and Ejiofor, 2009; Enaiat es
al.,2010; Rondelli e# 4/, 2003, Zhao et al.,, 2009; Bekele e#
al., 2010; Ogbu ¢t al., 2012).
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4.3. Feed Intake and Feed Conversion Ratio
Unsexed leghorn chicks were (P < 0.05) consumed
more feeds (24.97g) and need extra 0.02g of feed to gain
comparable weight than Fayoumi brooders from day-
old to eight weeks. Besides, the sexed leghorn brooders
(8-12weeks) were significantly (P < 0.05) consumes
more feed (115.99g) and need extra 1.05g of feed to
gain analogous weight than the Fayoumi age groups. In
general, the white leghorn brooders consumed and
requited more feed per unit gain (Table 3) than
Fayoumi contemporaries from hatch to twelve weeks.
This might be due to their higher body weight than the
Fayoumi brooders throughout the rearing periods.
Breed was significantly influenced brooder feed intake
(P<0.05), these results are alike to the findings of
Abiola ez al. (2008) who observed that daily feed intake
of chickens increased with increase in the weight of
chicks and various from breed to breed. From day-old
to 12weeks, the total average daily feed intake (Table 3)
in white leghorn brooders was higher than the Fayoumi
however it was fall in the range of feed intake per chick
and grower reported by Tadelle e /. (2003) which was
23g for Jarso and 28g for Tilili ecotype at similar age.
The lower feed conversion ratio for Fayoumi chicks
(Table 3) might be due to their smaller maintenance
requirements as compared to the leghorn chicks. In this
study the feed conversion ratio of both breeds were
higher (Table 3) than the mean (5.64%0.2) reported by
Tadelle ef al. (2003) for Tilili, Horro, Chefe, Jarso, Tepi
and Fayoumi chicks at comparable age. This study has
shown that Fayoumi chickens have the genetic ability to
grow fast if properly managed.

4.4. Mortality /Sutvivability

There was significant difference in mortality percentage
from 0-2, 0-8 (Table 1) and 8-12-weck age (Table 2).
The mean total mortality percentage of Fayoumi
brooders from hatch to 12 weeks of age was higher
than the white leghorn breeds from day-old to 12weeks
of age (Table 3). This study result contrasted to Rajput
et al. (2005) who reported farmers keep Fayoumi breed
in their homes and farms with the expectation of better
disease resistance and strong immunity against common
diseases. The higher survivability of leghorn brooders
might be due to their adaptability to the study area
because this breed was imported to the study area
before thirty years ago (unpublished document from
Haramaya University poultry farm). In this study result,
mortality was affected by breed which disagreed with
Olawumi and Dudusola (2010) who found that
mortality rate was not affected by breed while
moderately agreed with those who found very high
significant difference (p<<0.001) in the mortality rate of
different breeds (Awobajo ef al., 2007). Moreover, strain
and breed effect on mortality were recorded among
different commercial egg type (Tabbaa e al, 2007). The
mortality rates obtained for Fayoumi in the present
study was higher and for leghorn was lower than 26.3%,
the result obtained for Arbor acre strain (Badamasi ¢f a/,
2014). This may be due to differences in breeds’ use or
management system. Lower mortality (8.1%) reported
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for white leghorn breed raised for the phase of
brooding (60 days) under intensive management
conditions in Jimma College of agriculture of Ethiopia,
(Solomon, 2004). During the rearing period, birds
exhibited recurrent outbreaks of disease with a
symptom of wing droppings, closed one or both eyes
and leg weakness but the specific disease type was not
identified.

4.5. Rearing Cost and Profit

Economics of rearing and profit from Fayoumi and
white leghorn brooders is presented in Table 4. The
maximum cost incurred in white leghorn while
minimum cost was observed in Fayoumi. There was
significant (P< 0.0001) difference in total feed
consumed, cost of feed consumed, and total rearing
cost and total profits. The total profit obtained from
sale of pullets from Fayoumi breed was higher by 4.68
birr as compared to white leghorn breeds. This was due
to their small feed intake.

5. Conclusion

The results of this study have demonstrated that White
leghorn breeds had significantly enhanced speed of
weight gain as well as growth and survival rates
compared to the Fayoumi breed at the brooder stage of
growth. However the Fayoumi brooders outperformed
the White leghorn breed in terms of good feed
conversion ratio and economic benefits. Therefore,
poultry producers in the study area can choose between
the two chicken breeds based on which aspect of
performance they are interested in chicken production.
Additional research should be conducted to evaluate
similar parameters performances at pullet and layer
stages of growth and identify specific diseases which
result in the mortality of the chickens in the study area.
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