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Indigenous Aseel female chicken (120 birds) comprising of four varieties (Lakha, Mushki, Peshawari 
and Mianwali) was fed for 42-days experimental period on antibiotic and probiotic supplemented ration. 
The results showed that the female growth, weight gain, FCR and economics varied significantly for feed 
supplements as well as for chicken varieties (P<0.05). The chickens given feed with probiotic (@1g/
kg of feed were of more economic value than those fed on antibiotic supplemented feed and control 
with highest live body weight of 183.58±6.31g gaining 143.13±6.37g weight, multiplying their weight 
4.56±0.17 times over the initial body weight with feed intake of 668.82±31.11g showing most efficient 
FCR (4.67±0.25) with least mortality and highest net profit (Rs.1677, 0.35 cost benefit ratio). Among 
varieties, Mushki showed more economic value than rest of the varieties with highest live body weight 
of 169.78±8.23g, gaining 130.61±7.92g weight, multiplying their weight 4.41±0.22 times over the initial 
body weight with feed intake of 658.95±37.70g showing slightly less efficient FCR (5.09±0.47) with no 
mortality and highest net profit (Rs.1432, 0.44 CBR). Hence, the households and commercial farmers are 
suggested to prefer Mushki variety of Aseel chicken as attempt to produce Aseel females and probiotic 
supplementation would be of high economic viability for such flocks.

INTRODUCTION

The current investment in poultry industry in Pakistan is 
more than Rs. 200.0 billion. Poultry sector has shown 

a robust growth @ 8-10% annually reflecting its inherent 
potential. During 2014-15, this sector contributed 1.3% 
in GDP while its contribution in agriculture and livestock 
stood at 6.3 and 11.2%, respectively. The poultry value 
added at current factor cost has increased from Rs. 130.7 
billion (2013-14) to 140.5 billion (2014-15) showing 
an increase of 7.5% as compared to the previous year 
(GoP, 2015). According to the latest Economic Survey of 
Pakistan (GoP, 2015), the production of meat from poultry 
was 10.74 thousand tons from 932 thousand poultry birds. 
The details regarding commercial poultry indicated 794.63 
million broiler production, 42.65 million layers, 10.70 
million breeding stock, 829.99 million day-old chicks, 
11.307 million eggs and 960.65 thousand tons meat.

The rural poultry has also played a significant role in
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bridging the gap between supply and requirement of animal 
protein for its ever increasing human population (Alders 
and Pym, 2009). However, poor productive potentials of 
rural Desi native chickens (Bhatti et al., 1990) and lack 
of genetically improved indigenous breeds (Sonaiya and 
Swan, 2007) has been one of the most important factors 
affecting the further pace of development in this sector. 
To increase growth rate, feed conversion efficiency, 
broodiness, egg size and egg production in Desi native 
chickens in Pakistan. Yaqoob et al. (1965), Ahmad et al. 
(1969) and Bhatti et al. (1990) have suggested modification 
in the feed formulation. Guèye (1998) and Tadelle et al. 
(2000) have also indicated poor productive potentials of 
native African chickens (). However, Desi native chickens 
have been reported to possess better resistance to diseases 
and centuries old adaptation to local rigorous environmental 
conditions (Ahmad et al., 1969; Bhatti et al., 1990). As egg 
production is a genetically controlled character (Fairfull, 
1990) so the possibility of improvement in productive 
performance of native chickens through selective breeding 
has also been indicated by several investigations (Leong 
and Jalaludin, 1982; Ali and Hasnath, 1983; Guèye, 1998; 
Sahota et al., 2003). 
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The aseel chicken is characterized by high body 
weight, but poor egg production potential thus leading to 
lower progeny size due to erratic ovulation, short clutches 
and broodiness. The production potential of aseel varieties 
has yet not been fully exploited for not using improved 
production techniques including the supplementation of 
feed with probiotic and antibiotic on this breed of chickens 
(Usman et al., 2013). 

Probiotics are live microorganisms either bacteria or 
yeast which when locally applied or ingested in sufficient 
amount, confer one or more specified health benefits for the 
host (Anal and Singh, 2007). In animal feed, it is used as 
an alternative to antibiotics that are used as feed additives. 
The use of some antimicrobial drugs has been prohibited 
by the US Food and Drug Administration in food animals. 
The bacteria which are ingested could make colonies in the 
gastrointestinal tract of the bird; this is the right point to 
administer the probiotics microorganisms to the chickens 
(Fuller, 1989). The use of microorganisms as probiotics can 
make the period short for stabilizing the micro flora. This 
micro flora regulation can serve to improve weight gain, 
FCR as well as immune competence and intestinal health 
of the chickens (Panda et al., 2000). The microorganisms 
of Bacillus probiotics are exogenous that’s why have a 
high ability to stimulate local intestinal immunity (Sanders 
et al., 2003). Bacillus subtilus in shrimp reduces the stress, 
improves the quality of water and shrimp health as well 
(Decamp and Moriarty, 2006). According to Decamp and 
Moriarty (2006) Bacillus licheniformis used for shrimp 
production was observed to control pathogenic bacteria as 
well as their virulence, stimulated the immune system as 
it improved gut flora thus substituting antibiotics. Bacillus 
subtilis (strain MA 139) was isolated by Guo et al. (2006) 
which showed improved daily gain increased body weight 
as well as decreased pathogenic E. coli in weaned piglets 
(Wolfenden et al., 2010). Drinking water and feed are 
the routes commonly used for administrating probiotic 
preparation (Watkins and Kratzer, 1984). This study was 
mainly aimed at studying the performance of aseel native 
female chicken as affected by supplementation of probiotic 
and antibiotic for achieving enhanced results for weight 
gain, FCR and reduced mortality. Moreover, four varieties 
of native aseel chicken were used to compare their relative 
response to probiotic and antibiotic.

MATERIALS AND METHODS

This experiment was performed to study the 
performance of four varieties of aseel native female 
chicken (Lakha, Mushki, Peshawari and Mianwali) as 
affected by supplementation of probiotic and antibiotic 
for achieving enhanced results for weight gain, feed 
conversion ratio (FCR) and reducing mortality. This study 

was carried out in the months of January and February 
where the average maximum temperature was 22°C 
and average minimum temperature was 11.4°C. Thus 
total of 720 days old aseel chicks were kept in the same 
environment without any treatment for seven days to adopt 
the environment. After adaptation period, 120 female 
birds were isolated and divided randomly into 3 treatment 
groups each of 40 with 10 birds of each variety in each 
group; control group (no feed additive), antibiotic group (4 
g neomycin/kg of feed) and probiotic group (1 g probiotic 
1.5×1010 CFU B. licheniformis KT443923/kg of feed). 
Suitable cages were allotted to the experimental birds and 
the environment was well-ventilated, open sided and the 
poultry house was under similar management conditions 
up to six weeks. Initially, they were weighed and tagged 
individually for identification then placed in an open sided 
well ventilated poultry house under similar management 
conditions for six weeks. Clean and fresh drinking water 
was in free access to the birds through drinking nipples 
and were provided with both artificial and natural daylight. 
A balanced ration based on NRC (1984) standards and 
on recommendations of Leeson and Summers (2005) for 
broiler starter and grower diets was fed by experimental 
birds. The performance of the birds like body weight (g), 
weight gain (g), feed intake (g), feed conversion ratio 
(FCR) and mortality was observed. The dead birds’ weight 
was used to adjust for feed consumption. This experiment 
was conducted according to randomized complete block 
design (RCBD) and collected data was analyzed by using 
analysis of variance (ANOVA) techniques (Steel et al., 
1997) using SAS, 9.1, (SAS, 2004) portable software. The 
means were compared by using Duncan’s Multiple Range 
test (Duncan, 1955).

RESULTS AND DISCUSSION

Body weight and weight gain
Table I shows the effect of feed supplemented with 

antibiotics and probiotics for 42 days on the body weight 
of female of four varieties of aseel chicken. After 42 days 
experimentation, the birds fed on probiotic (@1g/kg feed) 
supplemented ration multiplied their weight 4.56±0.17 
times over the initial body weight, while antibiotic 
group of chickens (4 g neomycin/kg of feed) multiplied 
3.99±0.17 times their initial weight; whereas control group 
chickens multiplied 3.43±0.20 times their initial weight. 
The varietal response of aseel chicken indicated that 
Mushki females multiplied their weight 4.41±0.22 times 
during 42 days experimental period over their initial body 
weight; followed by Lakha, Peshawari and Mianwali aseel 
varieties with 4.13±0.24, 3.97±0.26 and 3.49±0.21 folds 
increase, respectively. The interactive effect of chicken 
variety × feed supplement exhibited that probiotic (@1g/kg 
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feed) × Lakha, Peshawar and Mushki females multiplied 
4.82±82, 4.81±0.41 and 4.76±4.76 times their weight 
during 42 days over their initial weight, respectively. 
Regardless of feed supplementation, Mianwali variety of 
aseel chicken multiplied their weight in a short time over 
their initial weight. On the basis of feed, we preferred 
probiotic-supplemented feed because this group of birds 
gained 4.56 times more weight, whereas control groups 
gained 3.99 and 3.43 times more weight compared to their 
initial weight. Based on varieties, Mushki birds obtained 
higher weight (4.41 times) as compared to their initial 
weights. Therefore, first preference was given to Mushki 
followed by Lakha, Peshawari. The Mushki females were 
ranked third and fourth, respectively. The results of the 
present research are in accordance with those of Decamp 
and Moriarty (2006) who conducted the study on shrimps, 
and reported that probiotic application on host as feed 
supplement can not only reduce the stress on the animals 
but also improve the quality of water where shrimps were 
kept. Similar to this, a comparative trend was observed 
in birds health as compare to their initial weight in this 
study. More body weight of probiotic group birds was 
also observed as compared to other groups. According 
to Decamp and Moriarty (2006), the probiotics used for 
chicken production were observed to control pathogenic 
bacteria as well as their virulence, stimulated the immune 
system as it improved gut flora thus it substituted 
antibiotics.

The average body weight of female chickens was 
markedly increased when fed probiotic supplemented 
feed (183.58±6.31) compared to those fed on antibiotic 
and control. The varietal response of aseel chicken 
indicates that Mushki females were significantly (P<0.05) 
heavier followed by Peshawari, Lakha and Mianwali. The 
interactive response of chicken variety × feed supplement 
showed highest body weight in Mushki, Lakha, Peshawari 
and Mianwali when feed supplemented with probiotic. The 
least body weight was recorded for Mianwali, although the 
body weight ranked second for the all the aseel chicken 
varieties under antibiotic feed supplementation, besides 
least final body weight was recorded for all chicken 
varieties when fed on control feed. For maximization of 
body weight in females of aseel chicken, the feed may be 
supplemented with probiotic @1g/kg of feed. Ahmad et 
al. (2014) have also reported higher body weight in aseel 
variety Mushki when they were fed on ration supplemented 
with feed additives. Similarly, Malik et al. (2008) reported 
highest body weight in older birds (2382±15) followed 
by medium and younger, but the feed additive effect on 
the birds of all ages was significant. Panda et al. (2000) 
reported that probiotics supplementation in feed caused 
high ability to stimulate local intestinal immunity among 
the indigenous chicken breeds.

Table I.- Body weight (g), weight gain (g) and folds of 
weight gain of 4 female aseel chicken varieties as influ-
enced by diets containing antibiotic and probiotic at 6th 
week of age.

Variables Body weight (g) Weight gain (g) Folds of 
weight gain

Diets
Control 129.29±6.04d 90.46±6.50c 3.43±0.22c

Antibiotic 155.00±7.27c 115.96±6.83b 3.99±0.17b

Probiotic 183.58±6.31b 143.13±6.37a 4.56±0.17a

Varieties
Lakha 157.06±9.06d 118.611±8.88b 4.13±0.24bcd

Mushki 169.78±8.23cd 130.61±7.92b 4.41±0.22abc

Peshawari 160.72±10.75cd 120.22±10.51b 3.97±0.26cd

Mianwali 136.28±6.94e 96.61±7.33c 3.49±0.21d

Diets x Varieties
Control
Lakha 129.83±10.99hij 93.00±11.62jk 3.62±0.43def

Mushki 149.67±14.43efghij 111.33±15.98fghijk 4.07±0.61cdef

Peshawari 123.00±12.67ij 83.17±12.94k 3.11±0.37ef

Mianwali 142.67±11.09j 74.33±8.31k 2.94±0.32f

Antibiotic
Lakha 148.67±16.63efghij 110.33±16.58ghijk 3.96±0.49cdef

Mushki 158.33±11.44defghi 121.67±9.65defghij 4.35±0.24bced

Peshawari 170.33±18.81cdefghi 128.17±16.96defghi 3.99±0.31cdef

Mianwali 142.67±11.09fghij 103.67±11.36hijk 3.67±0.32def

Probiotic
Lakha 192.67±4.86abcd 152.50±4.45abcde 4.82±0.15abcd

Mushki 201.34±6.69abc 158.83±6.80abcd 4.76±0.22abcd

Peshawari 188.83±14.24abcde 149.33±14.65abcdef 4.81±0.41abcd

Mianwali 151.50±13.09defghij 111.83±13.96abcd 3.87±0.41def

The weight gain of female aseel chicken was studied 
for their varietal response under different feed supplements 
and significant influence of probiotic and antibiotics feed 
supplementation on weight gain was observed (P<0.05). 
After 42 days of experimentation, the average weight 
gain of females was higher when feed was supplemented 
with probiotic @1g/kg feed, followed by chickens given 
antibiotic (4 g Neomycin/kg of feed) feed supplementation; 
while minimum weight gain was determined in control 
(commercial feed). The varietal response aseel showed 
that Mushki females gained maximum weight; followed 
by Peshawari and Lakha; while the minimum weight gain 
during 42 days period was recorded for Mianwali. The 
variety × feed supplement interaction suggested that the 
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maximum weight gain was produced by probiotic feed 
supplementation × variety Mushki, Lakha, Peshawari 
and Mianwali and the individual weight gain for all 
chicken varieties ranked second under antibiotic feed 
supplementation; while control group of chicken gained 
lowest weight. However, the varietal interaction of aseel 
females with antibiotic feed supplementation showed 
that of Peshawari responded better for weight gain than 
Mushki to antibiotic feed supplementation. On the basis 
of overall weight gain performance of female aseel 
chicken, probiotic feed supplementation @1g/kg of feed 
is suggestible. Similar results have also been reported by 
a number of past researchers from different parts of the 
world. Ahmad et al. (2014) achieved significantly higher 
body weight (2188±26 g / 16 weeks) in post-moult phase 
in Mushki variety of Assel chicken. Earlier, Mazzuco et 
al. (2005) had also reported higher body weight in the 
same breed; and such increase in body weight was due to 
progression in age of chickens as well as feeding with high 
protein ration. Sanders et al. (2003) reported that probiotic 
supplementation improved immunity in the chicken and 
hence resulted in an increased body weight and weight 
gain during certain rearing period.

Table II shows effect of feed supplemented with 
antibiotics and probiotics fed for 42 days on the feed 
intake and FCR of female of four varieties of aseel 
chicken. The probiotic (@1g/kg feed) supplemented feed 
was maximally consumed by chicken compared to the 
antibiotic (4 g neomycin/kg of feed) supplemented feed 
and control birds. The varietal behavior of aseel females 
towards feed consumption showed that Mushki females 
consumed highest amount of feed followed by Lakha, 
Peshawar and Mianwali. The chicken variety × feed 
supplement interaction indicates that the maximum feed 
consumption was done by Mushki, Lakha and Peshawar 
aseel chicken varieties and they consumed higher amounts 
of feed supplemented with probiotic (1g/kg feed), while 
the lowest feed consumption was done by the interaction of 
Mianwali × control feed. This indicates that Mushki, Lakha 
and Peshawari were more responsive towards the treated 
feed as compared to Mianwali variety. On the basis of 
overall feed consumption, probiotic feed supplementation 
@1g/kg of feed not only improves the palatability of feed 
but also results in positive impacts on the overall growth 
of the birds. The results so achieved are further confirmed 
earlier by Mead and Impey (1986) who showed that best 
performance in chicken was achieved when a mixture 
of probiotics was used. Ahmad et al. (2014) reported 
significantly higher feed intake (8.505 ± 0.065 kg /16 
weeks) in aseel chickens variety Mushki. Zia et al. (2016) 
observed that feed intake differed significantly in different 
varieties and strains of aseel chicken.

Table II.- Feed intake and feed efficiency (FCR) of four 
female aseel chicken varieties as influenced by diets 
containing antibiotic and probiotic at 6th week of age.

Variables Feed intake (g) FCR

Diets

Control 571.44±38.12b 5.46±0.32b

Antibiotic 571.44±35.45b 4.92±0.21c

Probiotic 668.82±31.11a 4.67±0.25d

Varieties
Lakha 606.51±44.31c 5.15±0.42a

Mushki 658.95±37.70bc 5.09±0.47ab

Peshawari 585.03±48.31c 4.93±0.35bc

Mianwali 465.42±30.05d 4.91±0.43c

Diets x Varieties
Control
Lakha 529.53±76.39defg 5.64±0.27bc

Mushki 625.19±92.57abcdef 5.59±0.34bc

Peshawari 432.79±68.73fg 5.19±0.24ef

Mianwali 399.19±37.10g 5.42±0.29bcd

Antibiotic
Lakha 557.85±92.20defg 5.01±0.19ef

Mushki 605.08±48.46bcdefg 4.97±0.08efg

Peshawari 628.96±84.55abcdef 4.93±0.32efg

Mianwali 493.85±54.75efg 4.76±0.11fgh

Probiotic
Lakha 732.14±29.60abcd 4.79±0.16fgh

Mushki 746.58±35.19abcd 4.71±0.33fgh

Peshawari 693.35±67.63abcde 4.66±0.29gh

Mianwali 503.21±59.28efg 4.53±0.15hi

Feed consumption and feed conversion efficiency
The FCR reflects the amount of feed consumed by the 

birds for gaining one kilogram weight and the FCR of female 
aseel chicken was calculated on the basis of weight gain. 
The effect of feed supplemented with probiotic/antibiotic 
and varietal influence on FCR was significant (P<0.05) 
(Table II). The feed supplemented with probiotic @1g/kg 
feed improved the feed efficiency of chicken maximally 
(4.67±0.25), followed by chickens given antibiotic (4 g 
neomycin/kg of feed) feed supplementation (4.92±0.21); 
while lowest feed efficiency (5.46±0.32) was analyzed for 
control birds (commercial feed). Good FGR was observed 
in the study of Khan et al. (2019) when a feed additive 
was supplemented with broiler feed. The varietal response 
aseel female chicken showed that Mianwali variety showed 
best FCR followed by Peshawari and Mushki; while 
relatively weaker FCR was calculated for variety Lakha. 
The chicken variety × feed supplement interaction showed 
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that most efficient FCR interaction was Mianwali variety 
× probiotic (1g/kg feed), followed by Peshawari variety 
× probiotic, Mushki variety × probiotic and Mianwali 
variety × antibiotic and Lakha variety × probiotic; while 
lowest feed efficiency was noted in Lakha variety × 
control interaction. These findings are in accordance with 
those of Wolfenden et al. (2010) who reported that due to 
probiotic feed supplementation, the bird’s immunity was 
improved significantly and hence increased body weight 
without increasing feed resulted in the improvement 
of the feed conversion efficiency. Ahmad et al. (2014) 
reported that feed efficiency varied significantly among 
the aseel chicken varieties. Yasmeen et al. (2008) reported 
improvement in feed conversion efficiency of aseel 
chicken with the decreasing age. Contrarily, Vargas et al. 
(2009) reported that feed conversion efficiency is mainly 
associated with the bird age.

Mortality
In case of mortality of female aseel chicken that were 

given feed with antibiotic and probiotics, total mortality 
was 1.53% during six weeks experimental period; 0.83% 
in control group, 0.55% in antibiotic group and 0.13% 
in probiotic treated group. It was experienced that the 
aseel birds given feed supplemented with probiotic 
suffered almost zero mortality and only 0.13% appeared 
during second week; 0.55% in antibiotic group; while 
highest percentage 0.83 was recorded in control group. 
This clearly indicates that feed supplementation with 
probiotic and antibiotic was effective to control mortality 
rate also. However, feed with probiotic was highly 
beneficial for aseel chicken saving almost 100% flocks. 
Similar results have also been reported by Malik et al. 
(2008) who testified that mortality in indigenous chicken 
decreased with feed supplementation with probiotic. 
Panda recorded least mortality in Indigenous chicken 
when probiotics supplementation in feed was ensured 
(Panda et al., 2000). Moreover, the used probiotics, 
i.e. Saccharomyces cerevisiae and Bacillus coagulans 
have immunomodulatory properties in broilers as has 
already been reported by Bai et al. (2013) and Panda et 
al. (2005). Increased phagocytosis by macrophages and 
improved oxidative burst activity of avian heterophils 
has been reported after administration of Bacillus-based 
probiotics (Higgins et al., 2008; Farnell, 2006) in broilers 
diet.

Economic analysis
The economics of feed supplements (antibiotic 

and probiotic) as well as varieties of aseel chicken was 
analyzed and it was observed (Table III) that the chicken 
fed on ration with probiotic earned highest net profit (Rs. 

1677) with 0.35 cost benefit ratio CBR, followed by those 
fed on antibiotics earning Rs. 1188/- net profit with 0.28 
CBR; while control earned least net profit of Rs. 816/- with 
0.21 CBR. It clearly suggested that aseel chicken females 
responded positively and more profitably to probiotic as 
compared to antibiotic as feed supplement. Moreover, the 
reduction in mortality increased the net return of income, 
in spite of no effect on body weight gain in probiotic 
treated groups. The efficacy of probiotic depends upon 
dose, types of microbes present in the probiotics, kinds 
of the gut microbial population, types of basal diet 
ingredients used in the diet formulation, prevalent stress 
condition, etc. (Musa et al., 2009; Marco et al., 2013).

Table III.- Analysis for economic viability of feeding 
groups.

Groups
Control Antibiotic Probiotic

Total birds 40 40 40
Birds survived 34 36 39
Total cost 3876 4284 4758
Total income 
(open market sale)

4692 5472 6435

Net profit 816 1188 1677
CBR 0.21 0.28 0.35

Table IV.- Analysis for economic viability of female 
aseel chicken varieties.

Varieties of aseel breed
Lakha Mianwali Mushki Peshawari

Total birds 30 30 30 30
Birds survived 28 25 29 27
Total cost 3284 3125 3237 3272
Total income 
(open market sale)

4200 3775 4669 3955

Net profit 916 650 1432 683
CBR 0.28 0.21 0.44 0.21

The economics of rearing females of native aseel 
chicken varieties (Table  IV) showed that the Mushki 
chicken variety earned highest net profit (Rs. 1432) with 
0.44 CBR, followed by Lakha earning Rs. 916/- net profit 
with 0.28 CBR; Peshawari earning Rs. 683/- net profit 
with 0.21 CBR; while the females of Mianwali aseel 
chicken earned least net profit of Rs. 650/- with 0.21 CBR. 
The results conclude that Mushki aseel female were of 
more market value as compared to Lakha, Peshawar and 
Mianwali varieties. Hence, the household and commercial 
farmers are suggested to prefer Mushki variety of aseel 
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chicken while attempt to produce aseel females.

CONCLUSIONS

The growth, mortality, FCR and economics of 
aseel female chicken varied significantly due to feed 
supplementation with probiotics, antibiotics and response 
of aseel chicken varieties to feed supplementation also 
varied significantly (P<0.05). The feed supplemented with 
probiotic (@1g/kg of feed) proved to be highly beneficial 
for female aseel chicken causing increased live body 
weight, gaining higher weight, multiplying their weight 
more times over the initial body weight, increasing feed 
intake, showing most efficient FCR with least mortality 
and highest net profit/CBR. Among aseel varieties, 
Mushki females showed more market value than the rest 
of the varieties with the highest weight gain, FCR and 
CBR. The farmers are suggested to prefer Mushki variety 
of aseel hens for commercial production and probiotic feed 
supplementation might give them higher net profits and 
reduced mortality risk.
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