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Abstract.- Feed cost has a direct influence on routine farm operations. Optimum energy level in the feed results
in better performance as well as proves to be cost effective. The present study was conducted to examine the growth
and production of meat type quail along with feed cost analysis using different energy levels. Three diets having
energy levels of 2900 kcal/kg (Control group), 2700 kcal/kg (B) and 3100 kcal/kg (C) were offered to 600 one-day-old
quail chicks for 28 days to examine the carcass quality and growth performance. Birds were divided into 3 groups.
Each group was further divided into 4 replicates with 50 birds in each. High energy diet (3100 kcal/kg) resulted in
improved body weight gain, increased feed intake and better FCR (p<0.05). Liver weight was observed better in high
energy diet (p<0.05). Dressing percentage was not affected by high energy diet (p>0.05) but a numerical difference
existed while breast meat percentage was lower in high energy supplemented group (p<0.05). It is concluded that
higher energy diet resulted in better performance and is more economical as it resulted in low cost per Kg live weight

gain of birds.
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INTRODUCTION

The poultry sector has shown remarkable

improvement during the last three decades. Poultry
industry shares 1.12 % in the national GDP of
Pakistan and 1.5 million people are employed in this
sector. Role of well-balanced ration for poultry is
essential to achieve its optimum production
potential in terms of meat and eggs. Feed
contributes 70% of total cost in poultry. Poultry
meat contributes 28.0% of the total meat production
of Pakistan and this industry is showing 8-10%
annual growth (Economic Survey of Pakistan,
2014).

People all over the world are diverting their
attention towards the meat and eggs of other poultry
species like quail, ostriches and emus to enhance per
capita protein availability for ever increasing human
population. Quail farming is gaining much
popularity due to unique flavor of its meat (Kayang
et al., 2004), relatively low investment, resistance to
diseases and quick body weight respond to genetic
selection (Yalcin et al., 1995; Oguz and Minvielle,
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2001). To enhance the production and maintain the
need of customers, the producers are bound to limit
the costs of their products as per requirement of the
consumers. This can only be achieved by lowering
the cost of production, which is minimized by using
economical ingredients, principally the sources of
energy. The most necessary nutrient required for
growth is energy even though energy itself is not
changed into meat or eggs but used as fuel for
getting high production. A number of scientists have
made efforts to attain the optimum level of energy
which provides better growth with minimum
possible cost (Dozier et al., 2006, 2007; Ghaffari et
al., 2007). They have proved that by increasing
energy level of feed, feed conversion ratio can be
improved (Dozier et al., 2006, 2007; Ghaffari et al.,
2007; Jackson et al., 1982) but this is true up to a
certain limit because the dietary energy and
availability of essential nutrients of feed are much
related to one another. The amount of feed
consumed and ultimately the intake of essential
nutrients is affected inversely with energy level
(Slagator and Waldroup, 1990). So, energy level
more than that of normal will result in deficiency of
nutrients availability and will cause high cost of
production. At present, the experimental data on
modern quail are lacking contrary to chicken broiler.

Current study was planned to check the
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optimum level of dietary energy for growth and
other production characters of Japanese quail
(Coturnix coturnix japonica) with economical
production cost.

MATERIALS AND METHODS

This study was conducted at Avian Research
and Training (ART) Centre, University of
Veterinary and Animal Sciences, Lahore, after the
approval from the directorate of Advance Studies of
the University for ethical use of birds. Total 600
one-day-old chicks of Japanese quail (Coturnix
coturnix japonica) were procured from ART Centre,
UVAS, Lahore. Chicks were randomly divided into
3 groups in such a way that there were 4 replicates
in each group having 50 chicks in each replicate.
Feed and water were offered ad libitum. The
duration of the performance trial was 28 days.

During the research trial of 28 days, three
experimental diets (A, B, C) were formulated. All
diets were iso-nitrogenous according to the
standards prescribed by NRC (1994). Diet A
(control) provided the energy 2900 kcal/kg; diet B
possessed 2700 kcal/kg, while energy value of diet
C was 3100 kcal/kg. The birds were maintained in
cages throughout the trial and crumbs feed was
offered ad libitum. All other standard managemental
practices were carried out during the whole duration
of the trial. Formulation and nutrient composition of
diets are presented in Tables I and 11, respectively.

Experimental parameters

Nutrient composition of the diets and illeal
fecal samples was calculated by performing Weende
analysis on diet samples using AOAC (2000)
methods and Metabolisable Energy (ME) of
treatment diets was calculated using Carpenter and
Clegg equation (Leeson and Summer, 2005).

ME (kcal/kg) = 53 + 38 [(crude protein, %) + (2.25
X ether extract, %) + (1.1 x starch, %) + (sugar, %)]

All one-day-old chicks were weighed
individually on the first day and then weekly to
calculate body weight gain. Weekly feed
consumption was recorded. Feed conversion ratio
was calculated using weight gain and feed

consumption. After 28 days, 5 birds from each
replicate were randomly picked and slaughtered to
study dressing percentage, liver weight and breast
meat percentage. The dressing percentage was
calculated without liver, heart, gizzard and spleen
weight. A comparison among the cost of feed per kg
live weight of various experimental groups was
made to evaluate economics viability of using
different energy levels.

Table I.- Ingredient composition (%) of diets in
different groups.
Ingredient A B C
Corn grain 21.27 30.00 39.10
Rice polish 02.00 08.96 -
Rice tips 26.76 11.87 14.00
Molasses 01.00 03.35 01.00
P.B.P meal 02.00 02.00 03.00
Soybean meal 23.55 25.00 20.86
Corn gluten 60% 03.00 03.00 05.00
Sunflower meal 07.00 07.00 -
Canola meal - 00.30 -
Cotton seed meal 07.41 05.00 09.00
Fish meal 01.00 00.60 02.00
Ca carbonate 01.39 01.74 01.62
Premix 01.00 01.00 01.00
Lysine 00.11 00.06 00.14
D L methionine 00.07 00.11 00.05
Oil 02.00 - 03.20
D.C.P 00.44 - 00.03
Table Il.-  Nutrient composition (%) of diets in different
groups.
Nutrient A B C
D.M 89.66 89.57 90.25
C.P 24 24 24
M.E. (k cal/kg) 2900 2700 3100
C.F 5 5 4.29
E.E 3.38 4.45 3.69
Methionine 0.55 0.55 0.55
Lysine 1.1 1.1 1.1
Linoleic acid 0.72 1.17 1.02
Calcium 0.9 0.9 0.9
Phosphorus 0.65 0.7 0.65

Statistical analysis

The data thus obtained was subjected to
statistical analysis by using completely randomized
design through ANOVA Technique (Steel et al.,
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1997) considering diets as categorical factors. The
difference among the treatment means were
compared by using Duncan’s Multiple Range
(DMR) Test (Duncan, 1995)

RESULTS AND DISCUSSION

Significantly (p<0.05) higher weight gain was
observed in group C having energy level of 3100
kcal/kg as compared to other groups as shown in
Table I11. 1t was perhaps due to more feed intake
along with more intakes of calories and CP. The
energy levels of feed showed a direct relationships
with body weight gain when energy of feed was
increased from 2700 kcal/kg to 3100 kcal/kg.
Similar results were observed by Fan et al. (2008)
who performed a 42 days trial on ducks and
evaluated the energy level which best fits for growth
parameters of the ducks, showed increase in body
weight with increase in energy from 2600 to 3100
kcal/kg. Holsheimer and Veerkamp (1992) also
conducted experiment and got the results supporting
the above statement by showing that 3200 kcal/kg
energy in feed gave better weight gain as compared
to that of 2880 kcal/kg in male broiler. However,
Min et al. (2007) gave a bit different results. They
studied the effect of dietary energy on Gosling
growth performance and carcass traits and found
that birds on a diet with 11.87, 12.37, and 12.87 MJ
of ME/kg exhibited greater body weight gain than
those on a diet with 10.87 and 11.37 MJ of ME/Kg,
despite the body weight gain was almost same
among 11.87, 12.37 and 12.87 MJ of ME/kg of diet.
Rosa et al. (2007) also reported increase in weight
gain using high energy level upto 3450 Kcal/kg in
broilers.

There was significant (p<0.05) difference in
feed intake of group C as compared to other dietary
groups. Maximum feed intake was shown by the
group C that was offered feed with higher energy
followed by the group A and B. Usually birds eat to
fulfill their requirements and in this study high feed
intake is might be to fulfill other nutrients like
protein. Lipstein et al. (1975) also reported that
birds would try to eat and meet their particular
requirement for protein and essential amino acids. In
another experiment it was observed that birds eat to
fulfill their energy requirements (Leeson and

Caston, 1993). Contrary to this Leeson et al. (1996)
found that when broiler was fed with diet having
2700, 2900. 3100 and 3300 Kcal/kg it showed
decrease in feed intake and better FCR with
increasing energy levels.
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Table Ill.-  Growth performance and carcass
characteristics of Japanese quail raised on
different ME levels.

ME level ((Kcal/Kg)
A (2900) B (2700) C (3100)

Feed intake ~ 391.75+2.86° 382.50+1.50°  408.50+5.04°

Weight gain ~ 165.40+4.73°  150.2546.22°  182.85+5.90°

FCR 2.37+0.04° 2.41+0.09 2.23+0.01°

Dressing 56.57+ 1.62%  55.58+2.57%  59.65+2.03°

Breast meat  35.2620.77%  34.80+0.78°  31.84 +0.78°

Liver weight 3.8+0.13° 4.05+0.21° 4.80+0.21°

Means in the same columns sharing similar superscripts are not
significantly different (p>0.05)

Best feed conversion ratio was exhibited by
group C (3100 kcal/kg M.E) followed by group A
(2900 Kcal/kg) and then group B (2700 Kcal/kg) as
explained in Table I11. Similar results were observed
by Fan et al. (2008) who performed the trial on
ducks and evaluated the energy level which best fits
for growth parameters of the ducks. Kaura et al.
(2008) also supported the statement and checked out
the immunity along with performance in relation to
feed energy and essential amino acids, in heavy
weight line of quail. Feed conversion ratio showed
direct relation (P<0.01) with dietary ME level.
Elangovan et al. (2004) conducted a study to
evaluate the effect of feed-grade enzyme
supplementation in diets with varying levels of
energy on the performance of growing and laying
Japanese quails. He offered three treatments diets of
energy levels 2900 kcal, 2700 kcal and 2500 kcal
kg—1 along with two enzyme levels i.e., 0 and 0.5 g
kg—1 of diet. At the end of fourth week of age, High
energy diets i.e., containing 2900 and 2700 kcal
ME/kg showed better weight gain, FCR and
relatively lower feed intake as compared to the third
one i.e. having 2500 kcal ME/kg.

The group C showed higher value of carcass
followed by group A and B. There was a non
significant difference (p>0.05) among all groups
although small numerical difference was there
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indicating an improved trend in group C as shown in
Table Ill. Tang et al. (2007) also demonstrated the
same results by studying the dietary metabolizable
energy and lysine on carcass characteristics and
meat quality in Arbor Acre broilers. They showed
that dressing percentage increased (p<0.05), with
increasing dietary energy level. Carcass weight and
yield of breast muscle remained unaffected by
changes in dietary energy or lysine content.

The group C showed lesser value (p<0.05)
regarding breast meat percentage as compared to
group A and B (Table I11). Numerically higher value
(p>0.05) was observed in control group A while B
was intermediate. Contrary to this Tang et al. (2007)
observed that carcass weight and yield of breast
muscle remained unaffected by changes in dietary
energy or lysine content. This might be because
birds consume more diet to fulfill energy
requirements hence consuming more lysine.

The average liver weight in terms of g/bird in
Japanese quail of different experimental groups is
shown in Table Ill. The significant increase in liver
weight observed in birds fed with feed of ME 3100
kcal/ kg (group C) was perhaps attributed to more
burdens on liver in sense of digestion of energy rich
compounds. Maiorka et al. (2004) manipulated the
amino acids instead of protein with variable energy
levels of 3200 or 2900 kcal ME/Kg. In this study
they concluded that birds fed with the high energy
diet showed more abdominal fat and more liver size
as compared to those that were offered the low
energy diet, due to more burden of high energy diet
on liver. Summers et al. (1992) also performed a
similar experiment using different energy levels and
reported low abdominal fat percentage by
decreasing energy level in diet.

Significantly (p<0.05) higher calories intake
was observed among group C as compared to other
treatments A and B (Table 1V). Similar results were
summarized by Sinurat and Balnave (1985) who
reported the effect of dietary amino acids and
metabolisable energy on the performance of broilers
kept at high temperatures. They noted slightly more
calories intake when M.E was increased in diet.
Similar findings were reported by Touchburn et al.
(1980) who noted that there was significant
difference (p>0.05) in feed consumption and
calories intake while feeding different energy levels

of feed. Higher (p<0.05) protein, methionine and
lysine intake was observed in group C having 3100
Kcal/kg ME as compared to group A and B which
might be due to more feed intake in group C.
Methionine and lysine intake possessed linear
relationship with energy as the energy level
increased from 2700 Kcal/kg ME to 3100 Kcal/kg
ME. Higher calcium intakes (p<0.05) was observed
in group C followed by A and B. Similarly higher
phosphorous intake was recorded in group B
followed by C and A which might be attributed with
feed intake difference and utilization of specific
nutrient by the birds in different groups.

Table IV.- Nutrient intakes by Japanese quail fed with
different levels of ME.

Nutrients / ME Levels (gm)

treatment Group A Group B Group C

ME 1136.08+8.31° 1032.75+4.05°  1266.35+15.62°

cP 94.02+0.68° 91.8+0.36" 98.04+1.21°

Calcium 3.52+0.02° 3.44+0.01° 3.67+0.045°

Phosphorus ~ 2.35+0.02° 2.67+0.01° 2.45+0.03°

Methionine 1.9+0.01° 1.91+0.007" 2.04+0.03°

Lysine 3.92+0.03° 3.82+0.02° 4.08+0.05°

Means in the same columns sharing similar superscripts are not
significantly different (p>0.05)

Table V.-  Economics of experimental diets.

Group A Group B Group C

(2900 (2700 (3100

Kcal/Kg) Kcal/Kg) Kcal/Kg)
No. of birds 200 200 200
Cost of feed/kg(Rs) 37 36 39
Feed consumed/bird (kg) 0.39 0.38 0.41
Cost of feed/bird (Rs) 14.46 13.75 1591
Total cost of feed (Rs) 2892 2750 3182
Average live weight (kg) 0.16 0.15 0.18
Total live weight gain (kg) 32.6 30.6 36.4
Feed cost/kg live wt. (Rs.) 88.71 89.86 87.41

Economics of each experimental diet is
shown in Table V. Feed cost per kg live weight in
group C was relatively low as compared to other
groups. So group C was observed as more cost
effective and economical.

CONCLUSIONS

It is concluded from the results that, energy
levels of 3100 kcal/kg is best as far as the growth



GROWTH PERFORMANCE AND FEED COST ANALYSIS

and cost benefit are considered. Dense energy diet
has resulted in improved performance. It is
recommended to formulate the quail diet containing
high energy (3100 Kcal/Kg) to enhance the
production efficiency with least cost.
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